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I'maBa 1. O0bexkTbI HHPOPMANMOHHOM 3AIUTHI

1.1. IlonsiTue 0 KOH(pUAEHIINATBHOI HHPOPMALINH

B cootBeTcTBUU ¢ TepmMuHOOTHEH 3akoHa “O0 nHboOpManyK, WHPOPMATH3AIUN U 3aIIUTE
uH(popMarun” uHGOPMAIIUS - CBEACHHUS O JUIAX, MpeaMerax, GakTax, COOBITHSIX, SBICHUAX U
nporeccax He3aBUCUMO OT (popmbl ux npeacrasieHus. [lo Oxeroy C.U. cBeneHus - 3TO 3HaHUS.
CrnenoBarenbHO, B 00IIeM ciydae WHGOpMAIMsa - 3TO 3HAHUS B CAMOM IIHPOKOM TOHUMaHHUU
aToro cioBa. He Tonbko oOpa3oBaTenbHbIC WM HAYYHBIEC 3HAHMS, a JIF0ObIE CBEIACHUS U JaHHbIC,
KOTOPBIC TPUCYTCTBYIOT B JIOOOM OOBEKTE W HEOOXOAMMBI s (YHKIIMOHUPOBAHHS JTFOOBIX
MH(OPMALIMOHHBIX CUCTEM (PKUBBIX CYIIECTB WJIM CO3JJaHHBIX 4yeloBekoM). Tak kak mHpopmanus
OTpakaeT CBOMCTBA MaTePHAIBHBIX OOBEKTOB U OTHOIICHUS MEX]Iy HUMHU, TO €€ MOKHO OTHECTH K
00BbeKTaM MO3HAHMS, a 3aUIUIIAEMYyI0 HHPOPMAIIHUIO - PEAMETOM 3aIIUTHI.

3ammTe NOUIeKHT CEKpeTHas U KOHpuIeHIMaIbHas nHpopMmanus. K cekpeTHOH OTHOCUTCS
uH(popMalus, coaepKaias rocyAapcTBEHHYIO TaliHy. Ee HecaHKIIMOHUPOBaHHOE
pacmpocTpaHeHHE MOYKET HaHECTH yIIepd WHTepecaM roCyJapCTBEHHBIM OpraHaM, OpraHU3aIHsIM
u PO B nenom. [lon konbuaeHMansHoM noHUMaeTcss UHGOpMaIus, CoAepKaIIyo
KOMMEPYECKYIO U HHYIO TalHY.

Wudopmarnins kak mpeaMer Mo3HaHUS UMEET Psii 0COOEHHOCTEH:

- OHa HEMaTepHallbHA B TOM CMBICIIE, YTO HE YAACTCS U3MEPUTh U3BECTHBIMH (PH3HMUECKUMHU
METOJIaMH U IPUOOpPaMH €€ Maccy, pa3Mephbl, SHEPTHIO;

-uHGOpMaIKs, 3amUCcaHHas Ha  MATCPUAIBHBIA  HOCHTEIb, MOXET  XPaHUThCH,
o0OpabaTbIBaThCsl, epe1aBaThCs MO PA3IUYHBIM KaHallaM CBSI3H;

- nHpOpMAaLH O CaMOM ce0e COIEPIKUTCS B TI0OOM MaTepUaIbHOM OOBEKTE;

- 0e3 uHpOpMAIMK HE MOXKET CYIIECTBOBATh XU3Hb B I000M (opMe M HEe MOryT
(GYHKIIMOHUPOBATh CO3JJaHHbIE YETIOBEKOM JIH00bIe THPOPMAIIMOHHBIE CCTEMBI.

be3 wunbopmanuyu OUONOTHYECKHE U WMCKYCCTBEHHBIE CHUCTEMBI MPEACTaBISIOT TPYIY
XUMHUYECKHX 3JeMEHTOB. OMNbBIThl MO M30JSLUU OPraHOB YYBCTB YEJOBEKa, 3aTpPyIHSIOLINE
WH(GOPMAIIMOHHBI OOMEH YelIOBeKa C OKpY)KaloIlel cpefow, Mmoka3aiu, yTo MH(POPMAIIMOHHBIHI
rojgoJ (neuuuT) Mo CBOMM MOCJIEACTBUAM HE MEHEE pa3pyLIUTENIeH, YeM TojoJ] (U3HUECKUH.
HecmoTpss Ha omnpeneneHHble JOCTHKEHHS TPUKIATHOW O00NacTH HAyKu - WHGOPMATUKH,
3aHMMaroIeNcs MH(POPMALIMOHHBIMU TPOIIECCAMU, JOCTATOYHO YETKOrO MOHUMAHMS CYIIHOCTH
uH(pOpMaIIUK HayKa MOKa HE UMEeT.

1.1.1. OcHoBHBbIE CBOMCTBAa MH(POPMALUH KAK MPeIMeTa 3alUThl

C ToukH 3peHus 3amuThl nHGOpMalKsa 00JaaeT pPsiioM CBOMCTB, OCHOBHBIMH M3 KOTOPBIX
CIIEYIOLIHNE:

1. Mudopmanus AOCTyIHA YEIOBEKY, €CJIM OHAa COJEPKUTCS Ha MaTepuaibHOM HOCHUTEIE.
Tak KaKk ¢ MOMOIIbIO MaT€PUAIBbHBIX CPEIACTB MOKHO 3alUIIATh TOJBKO MaTe€pUalIbHbBII O0OBEKT,
TO oObeKTaMu HHGOPMAIMOHHOW 3alllUThl SIBISIOTCS MaTepualbHble HOCUTEIN WHGOpMaIuu.
Paznuuaror HOCHTENM - MCTOYHUKM WHGOpPMAlKU, HOCUTENH - MEPEeHOCUUKH HH(POpMAIMU U
HOCUTENH - noiyvarenn napopmanuu. Hampumep, ueprex sBiseTcs UICTOYHUKOM HMH(OpMaLUy,
a Oymara, Ha KOTOpOW OH HapHCOBaH, - HOcCUTENb HH(popMary. Pu3nveckas MpUpoa HICTOUHUKA
¥ HOCHUTEJISl B TOM IpUMEpPE OJHA U Ta ke - Oymara. OIHaKO MEXy HUMH CYIIECTBYET pa3HHUIIA.
bymara Ge3 HaHeCEHHOTro Ha Hel TEeKCTa WM PUCYHKA MOXKET OBbITh MCTOYHHMKOM HMH(POPMALUHU O
ee (u3MUeckux M XMMHUYECKHX XapakTepucTukax. Korga Oymara COOEpKHUT CEMaHTHYECKYIO
UHpOpPMaLMIO, el MPUCBAUBACTCS APYroe MUMs: YepTeX, JOKYMEHT M T. 1. UepTexx AeTaiu WU
y3J1a BXOJUT B COCTaB 00JIee CI0KHOTO JOKYMEHTa - 4epTeka npudopa, MeXaHu3Ma WM MalluHbI
U T. J. BIUIOTh 10 KOHCTPYKTOPCKOH IOKyMeHTauuu oOpasua mpoaykiuu. CienoBaTeiabHO, B




3aBUCUMOCTM OT HA3HA4YEHHUsS HCTOYHUKY MOIYT IIPUCBAMBAaThCS pa3jIMYHbIE MMEHA.
Ho He3zaBucMMO OT HaumMEHOBaHMsS JOKYMEHTAa 3allMIIATh OT XUIICHUSA, W3MEHEHHS U
YHUYTOXXECHUSI HH(DOPMAIK HAa/I0 JUCTHI OymMaru, KOTOpbIe UMEIOT ONpe/IeICHHbIE pa3Mephl, Bec,
MEXaHUYECKYK) IPOYHOCTh, YCTOMYMBOCTh KPACKM WJIM YEPHUI K BHEIIHUM BO3JICHCTBUSIM.
[TapameTpsl HOCHTENS OMNpPENEeNAIOT YCIOBHUA W CIOCOOBI XpaHeHus HHpopmauuu. [pyrue
HOCHUTEJIH, HAIPUMED, IMOJI HE UMEIOT YETKUX I'paHUI] B MPOCTPAHCTBE, HO B JIOOOM ciyyae MX
XapaKTEepUCTHKN u3MepseMbl. Dusnveckas MNPUPOAAa HOCHUTENA-UCTOYHHMKA HH(DOpMAIUH,
HOCHUTEJISI-IIEPEHOCYUKA U HOCUTEISI-TIOTY4aTeNsl MOXKET ObITh KaK OJJMHAKOBOM, TaK U Pa3HOM.

[lepenaua nHpOpMaIUK MyTeM MEpEeMEIIEHUs] €€ HOCUTENIEH B MPOCTPAHCTBE CBs3aHA C
3aTpaTaMy SHEPIHM, NMPUYEM BEJIMYMHA 3aTpaT 3aBUCUT OT JUIMHBI IyTH NEPEMEIIECHHUS U BUIA
HocutTens. B mpunnune wHpopmamms MokeT OBbITh TepegaHa Ha J000€ PACCTOSHHUE CKOJb
YrOJHO Majol SHepruei . ITo 00CTOSATENBCTBO HE YUUTHIBACTCS IIPU OOOCHOBAHUU YTBEPIKIACHUMN
0 HEBO3MOYKHOCTH HEMOCPEICTBEHHOW Mepenaud HHGOPMAIMM MEXAy JIIOJbMH Ha OOoJbIINe
PAcCTOSIHUS U3-3a SHEPreTUUECKUX OrPAHUYECHUM.

2. llenHocTh WHGOpPMAIMK _OIICHWBACTCS CTENEHBIO TIONE3HOCTH €€ JUIs BJaJieNblia
(monyuatens). Ona MokeT oOecmeuuMBaTh €€ BIAJENbIy OIpeAeieHHbIe MPEeUMYIIECTBa,
OPUHOCUTH NPUOBLIb, YMEHBIIUTh PUCK B €r0 JAEATEIbHOCTU B pE3ylbTaTe MPUHATHS Oosee
000CHOBAaHHBIX PEIICHUH.

Heiitpanbnas mHOpMaIyss He BIMSET HA COCTOSHHE JeNl €€ MOJydarelsis, HO HOCUTEINb C
HEUTpadbHOW [UIsI KOHKPETHOTO ToJydaTens HHQpOpMaIMeil MOXEeT OKa3blBaThb BPEIHOE
BO3/ICHICTBHE Ha JAPYrodl HOCHTENbh C MOJE3HOW HH(pOpMamen, ecin ONHM3KH MO 3HAYCHUSIM
napaMeTpbl HOCHUTENEH, HampuMmep, YacTOThl KOJNEOaHWM SIEKTPOMArHUTHBIX TOJEH pa3HBbIX
UCTOYHMKOB. Hocurenn wuHpopManmm, oOKa3bIBalOIIee BO3IACHCTBUE HA APYrod HOCHUTEIb,
NPEICTaBISIIOT co0oit moMexu. To, 4To AN OAHOTO MoJIydaTens SBJseTcss HHpOpMaIuel, s
apyroro - momexa. Korma Bo Bpemsi pasroBopa mo TeneoHy H3-32 HEHCIPABHOCTH B IETSIX
KOMMYTallUU Tele(OHHOM CTaHIIUU CIIBIIIEH Pa3roBOp APYTHX JIIO/CH, TO Kakaas napa abOHEHTOB
BOCIPUHHMAET pa3roBOp APYroi Kak MOMEXY.

Bpennoii siBisieTcst nH(GOpMarus, B pe3ybTaTe UCIOIb30BaHUS KOTOPOHl ee MoIydaTelnto
HAHOCUTCS MOpaJbHBIH WM MarepuanbHbli ymep06. Korma Ttakas wunHdopmanust coznaercs
NpeJHAMEPEHHO, TO €€ Ha3bIBAIOT Je3uHpopmanuei. Yacto BpeaHas MHPOpMaLUs CO3JaeTcs B
pe3yabpTaTe IeJeHANpaBJICHHOW WM CIydalHOW MOAM(UKAIMH €€ TpPH TEPEeHOCe C OJHOTO
HOcUTEeNs Ha Jpyrod. Ecim B KadecTBe TaKMX HOCUTENIEH BBICTYNAKOT JIIOJU, TO BpeaHas
uH(popMalus IUPKYIUPYeET B BUjE ciyxoB. [IIupoko mpakTukyercs crnocod Je3uH(pOpMUpOBaHUS
JIOJEH IyTEM HCIIOJIb30BAHMS MEXaHU3Ma PaCIPOCTPAHEHNUS CIIyXOB.

[Tone3nocTs uHQOpManMM Bceraa KoHKpeTHa. Her uneHHoil wuHdopmanuu BooOmie.
Wudopmanus mone3Ha MM BpelHa Ui KOHKPETHOTO ee MoJiyyaTens - mosb3oBatens. [lox
M0JIb30BATEISIMU MOJIpa3yMeBaeTCs KaK OJMH YEJIOBEK WM aBTOMAT, TaK U TPYMIa JIIAeH U Jaxe
Bce 4yenoBeyecTBO. [loaToMy mpu 3ammure MHGOpMAIMK BaXXKHO CPEIM JAPYIMX 3a/ad 3alluThl,
MpEeKIe BCEro, ONMpeNeNstoT Kpyr Jull (pupM, rocynapcTB), 3aMHTEPECOBAHHBIX B 3alllMIIaeMOMN
UH(pOpMaINH, TaK KaK BEPOSTHO, UTO CPEIH HUX OKaKYTCS 3710YMBIIIICHHUKH.

3. YuurteiBas, 4ro WHPOPMAIHS MOXET OBITh JUIS ITOTyYaTess TOJE3HON WM BPEIHOM, T.¢.
IPUHOCUTH €MY MPUOBLIb WK YIIEPO, YTO OHA MOKYMAETCs U MPOAaeTCsl, TO HHPOPMAIIUIO MOKHO
paccMmarpuBaTh Kak ToBap. llena nnpopmaiuu cBsizaHa ¢ €e HeHHOCThIO, HO 3TO pa3Hble MOHATHS.
Hanpumep, npu npoBeieHUH HCCIIEAOBaHUI MOTYT OBbITh 3aTpadeHbl OOJbIINE MaTepHalbHbIE U
(dbuHaHCOBBIE pECypChl, KOTOPbIE 3aBEPUIMIINCH OTPULIATENBHBIM PE3YyJbTaThl, T. €. HE IMOJIyueHa
uH(OpMalKs, Ha OCHOBE KOTOPOH €€ Biajeliel] MOXeT MoJydyuTh npuobuib. Ho oTpunarenbHble
pe3yNbTaThl MPEACTaBISIOT LHEHHOCTh I CHEIHaJMCTOB, 3aHMMAIOIIMXCS paccMaTpHUBaeMOi
npo0aeMoil, Tak Kak MoJy4eHHass HH(pOpMaIus YKOpauuBaeT IyTh K UCTHHE.

[Tone3nas nHdopmanusi MOXKeT OBITH CO3J]aHa €€ BIAJAENblEeM B pe3yjbTaTe €ro HayudHo-
HCCJIEI0BATEIBCKOM JESITENbHOCTH, 3aMMCTBOBAHA U3 PA3JINYHBIX JIETAIbHBIX UICTOYHUKOB, MOYKET
MONacTh K 3JOYMBIIUICHHUKY CIIy4ailHO, HampuMep, B pe3yJapTaTe HENpeJHaMEpPEHHOrO




HOJCIYIINBAHUS U, HAKOHEI, TOOBITAa pa3MYHBIMU HelleradbHbIMU NyTsaMu. Llena undopmanumy,
KaK JJIOOOT0 TOBapa, CKIAAbIBACTCS U3 CEOECTOMMOCTH U MPUOBLIH.

CebecToMMOCTh ONpeAeNseTcs pacxoJaMH Biajelbla WHPOpPMALKMU Ha €€ TOIy4YeHHE
yTeM:

- IPOBE/ICHUSI HCCIECIOBAHUN B HAYYHBIX JIAOOPATOPUSAX WIM AHATUTHYECKUX LEHTpax,
rpymnmnax u T. 1.;

- OKYIKW MH(QOPMALIMU Ha PbIHKE WH(POPMAIINH;

- 100BIBaHUS HMH(OPMAIMH TPOTHBOIIPABHBIMH JICHCTBUSMH.

[Tpu6bLTE OT MHPOPMALIUHU B BUAY €€ 0COOCHHOCTEH MOXKET IPUHUMATDH pa3InyHbIe (POPMBI,
NpUYeM JICHES)KHOE €€ BBIPAKEHHE HE SBISICTCS CaMOW pachpocTpaHeHHou ¢opmoii. B obriem
ciydae mpuObUTh OT WH(GOPMAIMKA MOXKET OBITh MOJY4YEeHA B PE3yJIbTaTe CISAYIOIIUX ACUCTBUIL:

- IpoJaku UH(OpPMAIIUK HA PHIHKE;

- MaTepuaau3alud UH(pOpMaUKU B MPOIYKIUU C HOBBIMH CBONCTBAMHM WJIM TEXHOJIOTHH,
MPUHOCSIIMMH ITPHUOBLID;

- MCTIOJIb30BaHUs HH(MOpMALUU AJis TPUHATUA OoJiee 3D PEKTUBHBIX PELICHHI.

[locnenusst ¢opma mnpuObuim OT WHGOPMAIMKM HE CTOJIb OYEBMJIHA, HO OHA camas
pacmnpocTpaHeHHas. DTO O00yCJIOBIEHO TEM, YTO Jt00as JeATeIbHOCTh YeJOBEeKa €CTh MO CBOEH
CyTH TIOCJICJIOBATEIbHOCTh MHPHUHATHUS UM peIIeHUNA. DBOJBIIMHCTBO pEIICHUH TPUHUMAETCS
YeJI0OBEKOM 0eCCO3HATeNbHO, OH OCO3HAHO MPUHUMAET B OCHOBHOM >KM3HEHHO Ba)KHBIE PEIICHHUS.

Jlist mpuHATUS TF000TO peIleHus Hy)KHa WH(OpMAIHs, MPUYEM YeM BBIIIE PUCK U IIEHA
pemieHus, TeMm Oonblnero oObema U 0Ooyiee KadyecTBEHHEE JODKHA ObITh HH(OpMALHS.
Pa3Mbiniienust mepen MPUHSATHEM pEHICHUST HE YTO MHOE, Kak IMepepadoTka YeIO0BEKOM
umeronieiicss y Hero uHdopmanuu. Ilo cBoemy ombITy Kaxablii 3HAeT, Kak TPYAHO MPUHATH
OTBETCTBEHHOE PEIICHHE B YCIOBUAX JeuIuTa HHOOPMAIIHH WU BPEMEHHU.

Henocratok BpemMeHn Ha ee o00pabOTKy IO TMOCIEICTBUSAM HUIACHTUYEH HEIOCTATKy
uHopmanuu B BuAe U (Hopme, KOTOPhIE HEOOXOIUMBI MPU MPHUHITHH KOHKPETHOTO PEIICHUSI.
[ToaToMy MHOTOYHCIIEHHBIE TOMOITHUKY TOCY/IAPCTBEHHBIX JIeATENe TOTOBAT UM WH(OPMAIIUIO B
CKATOM BHJIE, KOTOPHIE MO3BOJISIOT 3TUM JIMIIAM MPUHATH 000CHOBAHHBIE PEIICHUS 32 KOPOTKOE
BpeMsL.

VYuuTeiBasi KM3HEHHYIO TOTPEOHOCTh B WH(MOpPMAIMU 71l JIIOOBIX KUBBIX OPTraHU3MOB,
npHUpoJa co3dalla MEXaHH3M, 3aCTaBISIONMN MX UCKaTh WH(MOpPMAIMIO B ciay4yae ee IeuIuTa.
Takum 00mMM MEXaHW3MOM JUIsl AaKTUBU3AIMU  JIEATETBHOCTH JKUBBIX CYIIECTB IO
VIOBJIETBOPEHUIO OCHOBHBIX MOTpeOHOCTEH, B TOM 4Yucie HHGOPMAIMOHHON MOTPEeOHOCTH,
SBJISIFOTCS. OMOIIMU. YPOBEHb OTPHUIATEIBHBIX AIMOIMKM JKMBOTO CYIIECTBA MPOMOPIMOHAICH
nebunuty uHGOpPMALUU, HEOOXOTUMOW ISl MPUHATUS UM pElIeHUuH. AJNTOpUTM TOBEICHUS
JKUBOTO YeJIOBeKa (POPMUPYETCS] TAKUM, YTOOBI YCTPAHUTH MPUYUHBI OTPUIIATEIILHBIX dMOIUHN, B
TOM YHUCJIE ITyTeM MOMCKa HHPOPMAIUH.

4. llerHocth MHGOPMAIIMU U3MEHSIETCS BO BpeMeHH. Pacripoctpanenue nHbOpMaIv U €€
UCIIOJIb30BaHNWE TMPHUBOJAT K HM3MEHEHHMIO €€ IEHHOCTH U ILEeHbl. B 3aBUCHMMOCTH OT BHJA
nH(OpMaIMK €€ IEHHOCTh MOXKET MEHSATHCS B 3HAUMTENIbHBIX Mpejenax. Kak mpaBuio, 1eHHOCTh
uH(pOpMaIllMM CO BPEMEHEM CHH)XKAeTCs, HO OBIBAIOT HCKIIOYeHHs. Hampumep, B Hauane Beka
pe3yNbTaThl MCCIEIOBAaHUM MO aTOMHOM (U3MKE HOCWJIM YUCTO IO3HABATENbHBIM XapakTep U
WHTEPECOBAIA Y3KHA Kpyr y4eHblX. MHpopmamus B 3Toil 00IacTH mpuodpena upe3BbUaiHO
BBICOKYIO IIEHHOCTH, KOT/Ia TOSIBWJINCH PEaIbHbIE BO3MOXXHOCTH MPAKTUYECKOTO HCIOJIb30BAHUS
SJIEpPHOM SHEPrUH.

YMeHbIlIeHHEe TIEHHOCTH MH(POpPMAllMM BO BPEMEHH HA3bIBAIOT ee¢ cTapeHueM. CrtapeHue
uHpopmaiuu C, BO BPEMEHH B MEPBOM MPUOIMKEHUH MOXHO allPOKCUMUPOBATH BBHIPAKEHUEM
BU/JIA!

Cu(t) » Coexp (- 2.3t/ T ),
rae Cp- moJIe3HOCTh I/IHq)opMauI/H/I B MOMEHT €€ BO3HUKHOBECHU (COBI[aHI/IH);



T - BpeMs OT MOMEHTa BO3HUKHOBEHUS MH(OPMAIIMH IO MOMEHTA €€ UCIIOJIb30BAHNUS;
Tgw - HPOJOIDKUTENBHOCTh JKM3HEHHOIO IuKiIa MHpopManmuu (0T MOMEHTa
BO3HUKHOBEHUS 0 MOMEHTA yCTapEBaHUs).

B cooTBeTcTBUU € 3TUM BBIPAKEHHEM 3a BpPEMs KU3HEHHOT'O IIUKJIA [IEHHOCTh HH(pOpMaLUU
ymenbmaercs 10 0.1 nepBoHayalbHOW BEJIMYUHBI.

B 3aBucuMoOCTH OT TPOIOIKUTEIBHOCTH JKU3HEHHOTO LIMKJIAa KOMMepUeckass nH(opMaus B
KJIaccu(puIupyercs cieayrolue oopazom:

- OIIEPAaTUBHO-TAKTUYECKasA, TepstolIasl EeHHOCTh npumepHo 1o 10% B aeHp (Hanpumep,
UH(pOpMaLKs BbIAAYM KPATKOCPOUHOTO KpPeIuTa, MPeyIoKEeHNs 110 IPUOOPETEHUIO TOBapa B CPOK
JI0 OJTHOTO Mecsila u ap.);

- cTpaTeruyeckass MHQpOpMalLus, LIEHHOCTh KOTOopod yObiBaeT mpumepHo 10% B mecsn
(cBeneHus o mapTHepax, O JOJrOCPOYHOM KPEAUTE, Pa3BUTHU U T. 1.).

HNudopmanus o 3akoHax MPUPOJbl HMMEET OYeHb OO0JIbLIOE BpeMs JKU3HEHHOro Lukia. Ee
CTapeHue NpOosBISAETCS B YTOUHEHUH 3aKOHOB, HAlIpUMEp, B OTpaHUUYEHUSIX 3aKOHOB HbroToHa J1st
MHUKPOMHPA.

5. YuuTsiBask KOHKPETHOCTH MOJE3HOCTH MH(OpMAINH, HelIb3s 00beKTHBHO (0e3 yuera ee
noTpeOuTens) OICHUTh KOJHMYECTBO U KadecTBO uHMopmanuu. B Teopun wunbopmanuu
NPEUIOKEH DHTPONUHHBIA 1MOAX0J, B COOTBETCTBMM ¢ HHM KOJMYECTBO HH(DOpPMAIIUU
OLIEHUBAETCS MEPOM YMEHBILIEHMs Y MOJy4aress HeONpeAeeHHOCTH (SHTPONMHU) B BBIOOpE WM
OKUIaHUs COOBITHI mocie nosryueHust uadopmanmn. KonmnyectBo nnpopmanmu temM 0oJbiie, 4eM
HIDKE BEPOSITHOCTb cOObITHA. Takol moaxoa Xopomio pa3pa®oTaH i ONpeseleHns KOJIUYecTBa
uHpOpMaLKK, TepeaBaeMoil M0 KaHajlaM CBSI3U. BBIOOp Mpu mpreMe OCYIIECTBIISETCS MEXIY
cuMBojaMu andasura cooluenus. KomuuecTBo nHpopmanuy B nepeaaBaeMoM 0 KaHajlaM CBS3H
coobuiernu u3 N cuMBOJIOB (0€3 yueTa CBSI3U MEXy CUMBOJIAMH B COOOILICHUN) PACCUUTHIBACTCS
o u3BecTHOM Qopmyne Illennona:

n
I=N )" P; logzP;,
i=1
rae Pi — BepoSTHOCTH MOSBIEHUS B COOOIIEHNH CUMBOJIA 1;
N — KOJIMYECTBO CUMBOJIOB B aji(paBUTE S3bIKA.
Kak cnenyer u3 ¢popMyiibl, KOIUYECTBO HHPOPMALIUU, U3MEPSEMOE B IBOMUYHBIX AJIEMEHTaX
(B OuTax, OaiiTax), 3aBUCUT TOJIBKO OT KOJIMYECTBA M CTATUCTUKHU CUMBOJIOB, HO HE 3aBUCHUT KaK OT
coJiep’KaHusl COOOUIEHMsI, TaK W OT IpHpalleHus uHpopMmanuu y ee mnoiydarens. KomuuectBo
uHpOpMalLny, orpenenseMoe Mo 3Toi (opmysne, oJUHAKOBOE NpHU Iepegade OecCMBICICHHOTO
TEKCTa WIA COOOIIEHUS O JKU3HEHHO B@XXHBIX Uil mHoiydarens cBeaeHud. C TOUKM 3peHus
nepeaayr TakuX COOOLICHMH M0 KaHajlaM CBSI3U TaKOW MojaxoJ]] 00OCHOBAH, TaK Kak 3aTpaThl Ha
nepegavy dTUX COOOIIEHUH OJIMHAKOBBI. A Ha YTO MOTPAau€Hbl IEHbI'U OTIIPaBUTEIS COOOLICHUS U
HACKOJIbKO OHO MH(OPMATHBHO JJIs MOJIyYaTessi, - 3TU BONPOCHI K CBSA3M OTHOIIEHUS HE MMEIOT.

AHaJIOTMYHO, Korja mpu TenedoHHOM pasroBope Bain cobeceHHK coOOIIaeT M3BECTHBIE
CBEICHMSI, TO KOJIMYECTBO MoJdyyeHHOW Bamu nHdopmannu mano, XOTs pa3roBOp MOXKET JJIUTHCS
JIOCTaTOYHO J0JT0. B TakoM cilydyae BO3HHMKAeT BOIPOC, YTO IMEPEAABAIOCH B ITOM CIIydae.
O4eBHIHO, YTO OCYIIECTBIISAIACH MTepeaaya JINIIb aKyCTUYECKUX U AIEKTPUIECKUX CUTHAJIOB.

Ecnu undopmanuio TpakToBaTh Kak 3HaHUSA, TO KOJWYECTBO MH(OpMAIMH, M3BIECKAEMON
YEeJIOBEKOM M3  COOOILIEHUS, MOXHO OLIGHUTh CTENEeHbI0 H3MEHEHMs] €ro 3HaHUuH.
CTpyKTypHpOBaHHBIE 3HAHUS, NPEACTABICHHBIE B BUJE IMOHATHI M OTHOLIEHWM MEXIYy HUMH,
HA3bIBAIOTCS Te3aypycoM. Te3zaypyc MMEET CIIOKHYI0 HEepapXH4yecKyr CTpykTypy. llonsatus u
OTHOILEHHUSI, TPYNITUPYSICh, 00Pa3yIOT Ipyrue, 0osiee CI0KHbIE MOHITHS U OTHOIICHUS.

3HaHUS OTAEIBHOIO YeJIOBEKa, OpraHu3alid, rocyAapcTBa OOpa3ylOT COOTBETCTBYIOIIHE
Te3aypychl. Te3aypychl pa3IM4HBIX OPraHHU3ALMOHHBIX CTPYKTYpP BKJIIOYAIOT YaCTHU TE3aypyCOB
BXOJSIMX B UX COCTaB 3JEMEHTOB, MpexJ]e Bcero, yoaeil. Hanpumep, tesaypyc opranuzanuu



o0pa3yroTcsi W3 Te3aypycoB COTPYIHUKOB IO TEeMaTHKe €€ paboThl W APYruX HOCUTENeH
nHpopmanuu (I0KyMEHTOB, MPOAYKIIHMH, MATEPUAJIOB | T. 1I.).

Jns mepenaun 3HaHUM Te3aypychl JOJIKHBI MEPECEKAThCs, T. €. OHHU JOJKHBI COJEPIKAThH
oOure 31eMeHThl (MOHATHUA M OTHOUICHHS MeXAy HUMHU), Eciu TakoBBIX HET, TO BIIAJEINbLIbI
pa3HBIX TE3aypycoB MPOCTO HE MOUMYT Apyr napyra. O Takux JIOASX TOBOPAT, YTO  OHHU
pa3roBapuBalOT Ha “pa3HbIX sA3bIKax . Jlaxke JIFOJM OAHOW HAIMOHAJBLHOCTH 4YacTO TOBOPST Ha
“pa3HbBIX sA3bIKaxX”’, BKIAbIBAs B OJIMHAKOBEIC 1O (hOpMe TIOHATHUS Pa3HOE COMEpIKaHNUE.

[Tonxon K olleHKe KoJindecTBa MHGOpPMAIMU MO CTENEHU M3MEHEHHMs Te3aypyca IOcCie ee
noJstyueHus, npeioxkennsiil 10. A, [llpeiinepoM, MOXKHO Ha3BaTh T€3ayPYCHBIM.

B obmem ciyyae xoinyecTBO MH(pOpMALHMU, MMOydaeMOe U3 COOOIICHUS €€ IMOJIydaTeseM,
3aBHCUT OT COOTHOIIEHHS Te3aypyca cooOmeHus u monydarens. Ecnu Tesaypyc cooOrieHus
COCTaBJISIET YacTh Te3aypyca MOoJIydaTessl WIK UX Te3aypychl HACTOJIBKO OTIMYAIOTCA MO COCTaBY,
YTO HE IEePECceKaroTCs, TO KOJMYECTBO MOJy4yaeMoil wuH(popMaluu MHUHHMajibHOEe. B mepBom
BapHaHTe MOJIyyaTelb He MPUOOpPETaeT HOBBIX 3HAHUH - Te3aypyc MOoJIydaTeisl He MOMOIHIETCS, BO
BTOPOM - TIOJIY4aTeslb HE MOHUMAET CMBICI COOOIICHUS W HE MOXKET YCTAaHOBUTH OTHOIIEHUS C
OpyrMMH  dJeMeHTaMu  Te3aypyca. llomoOHoe — mpoucxoauT, KOrja  COBEpIIAIOTCS
IPEKIECBPEMEHHBIC» HAy4HbIE OTKPBITHS, KOTOpPBIE JaXXe Jisi HAay4YHOW OOIIECTBEHHOCTH
ABIAIOTCA “Belpl0 B cebe”’. B wucropum Hayku M HCKyccTBa MHOTO (DaKTOB OTOP>KEHUS
0OIIIECTBEHHOCThIO MJIEH W MPOU3BEACHHM, ornepexaronmx “cBoe Bpems . Hampumep, moxian
pycckoro marematuka H. W. Jlo6aueBckoro Ha 3acenanuu (pu3mKo-mareMaTudeckoro (akyibTera
Kazanckoro ynuBepcutera B 1826 T. C M3J0KEHHEM OCHOB CO3/IaHHOW WM HEEBKJIHJIOBOU
FE€OMETPHUH, KOTOpbIE PACcCCMATPUBAIOTCS B HACTOSIIEE BPEeMs KakK KpyIMHEHIIee OCTHXKEHUE
MaTEeMaTUYeCKOW MBICTU B UCTOPUM MHUPOBOW HAYKH, TIOYTH HUKEM HE ObLI MOHST U MOJBEPICs
pPE3KOM KpPUTHKE.

AHajoruyHas ~CcuUTyanus ¢ KadecTBOM  wuH(popmaruu. KadectBo  umHpopMaruu
XapaKTepU3yeTcs ee MOJe3HOCThI0. Upe3BblyaiiHO 1eHHas WHGOpMalus A OJHUX BIaJEIIbIEB
WJIM TIOTpEeOUTENe MOXKET HE MPEJCTaBIATh IEHHOCTH Juist Apyrux. Jlaxke uHbopmarus, 1eHHas
JUTSL BCETO UEIOBEUYECTBA, HAIIPUMEP, TEXHOJIOTHS U3TOTOBIEHHS JIEKAPCTB OT OMACHBIX OOJIe3HEH,
JUTSL OTJICTILHOTO 3/TOPOBOTO YEJIOBEKA OHA MOXKET HE MPEJICTABIISATh UHTEPEC.

O600mIass ckazaHHOE, LUPKYISIUI0 WHGOpPMAlMA B YEIOBEYECKOM OOIIECTBE MOXKHO
MIPEJACTABUTH UCXOIS U3 CIEAYIOIICH MOIEIH.

Te3aypychl yenoBeka U JTI000H OpraHU3aIllOHHOW CTPYKTYpPBI MPEACTABISIIOT HMX KaluTal.
[ToaTOMy OHU CTpeMsTCs, BO-TIEPBBIX, K COXpaHEHHIO (0€30MacHOCTH) CBOETO Te3aypyca, a, BO-
BTOPBIX, K €ro yBenuueHuto. Te3aypyc Biajenbiia HHGOPMAIUKU MOXET OBITh YBETHYEH KakK 3a
CYET CHHTE3a 3HAHWM BIAJIENBLIEM IyTEM IMPOBEACHUS COOCTBEHHBIX WCCIICIOBAHUM WU
pa3paboToK, TaK U UX 3aKOHHOTO M HE3aKOHHOT'O TPUOOpETEHUSI.

3aKoHHOE MPUOOpETEeHNE 3HAHWM BO3MOXKHO MYTEM H3YYEHUS JIMTEPATYPHBIX HUCTOYHHKOB
(camooOyueHus1), MpUTJalieHuss Ha padoTy OoJiee 3HAIOMIETO CIHEIUAINCTa, HAMpaBICHHUS Ha
yae0y CBOWX COTPYAHHKOB, MOKYNKY TMaTE€HTa WX JUIeH3uH. [IpuoOpereHne 3HaHWUN ITyTeM
XUIICHUS SBIISETCS HE3aKOHHBIM CIIOCOO0M YBETTUUEHHUS Te3aypyca.

B npupone u obuiectBe HabI01aeTCs MPOLIECChl KaK yBEMYEHMs Te3aypyca Biajeiblia B
pe3ynbTaTe cuHTe3a HH(OpManuM, TaKk ¥ BBHIPABHUBAHUS TE3aypyCOB pa3HBIX BIAJCIbIICB.
BripaBHUBaHME TE3aypyCcOB MPOUCXOAUT MyTeM Mepeaayn HHGOPMAIMU OT Te3aypyca OOIbIIero
o0pema Tezaypycy MeHblero oorema. Kpome neneHamnpaBieHHON (3aKOHHOW WM HE3aKOHHOW)
JeATETLHOCTH TI0 Tiepeaade wHGOpPMAIMd WUMEIT MECTO ClIydailHbIE MPOIECChl BHIPABHUBAHUS
T€3aypyCOB BJIAJIENbIICB, AHAIOTUYHO BBIPABHUBAHUIO TEMIIEPATYPHI B 3aMKHYTOM MPOCTPAHCTBE.
DTOT mporecc OOBEKTHBHO TMPOSBISIETCS B JIIOOOW OpraHu3aliid W TOCYJapCTBE IyTeEM
CIIy4aifHBIX, TPYIHO KOHTPOJIHPYEMBIX MPOIECCOB paclpoCTpaHeHUsI HHPOpPMAIIMKA OT UCTOYHHKA
¢ OompmuM 00BEMOM TeE3aypyca K IMOJy4daTelnr0, B TOM YHCIE HECAHKIIMOHUPOBAHHOMY, C
MEHBIIINM O00BEeMOM Te3aypyca. HeoOxomuMbl OOJbIIME 3aTpaThl U YCHIUS IS 3aMEJICHHUS
MPOLIECCOB BBIPABHUBAHUSl TE3aypycoOB, TaK € Kak, HampuMep, TPYAHO VIEpKaThb CrYCTOK
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SHEPrUM OT PACTEKAHUS.

[Tpu BbIpaBHMBaAHHM TE3aypycOB KOMMepueckKas lieHa MHpopMaluu yOBIBAaeT, a LIEHHOCTb
uHpOpPMALIUK MOXET KaK BO3pacTaTh, Tak W yObiBaeT. [leiicTBuTenbHO, 3akoH OMa 3HAIOT OYEHb
MHOTO JIt0JIel, HO OT 3TOr0 MOJIE3HOCTh €ro IS MPaKTUKH He yMeHblnaercs. Ho mokymarens Ha
HETO0 BPSJ I YAACTCS HAWTH, TaK KaK U3y4yeHue 3akoHa OmMa BXOJUT B IPOrpaMMy 00s13aTeIbHOTO
HIKOJILHOTO 00pa30BaHuUS.

Ha npaktuke ucrnonb3ytor 6omee rpyOblii M MPOCTOM, TaK Ha3bIBa€MbI OOBEMHBIN CIIOCOO
u3MepeHus WH(opMalMyM TyTeM TMojcyeTa KojudecTBa (B OWTax wiM 0OaiTax) CHUMBOJIOB
COOOILEHUSI WJIM U3MEPEHUSl XapaKTEPUCTUK HOCUTENS (KOJMYECTBA JIMCTOB, BPEMEHM IEpeladyu
coobienus u ap.). Ho cemanTuka undopmManuu u ee IEeHHOCTh IIPU ATOM HE YUUTHIBAIOTCA.

B wuHTepecax 3amuThl LeHHOW (TONe3HON) MHPOpManuu ee Biazaener (rocynapcrso,
opranuszanusi, (usuyeckoe JIMI0) HAHOCUT Ha HOCHUTENb YCJIOBHBIM 3HAK MOJIE3HOCTH
cofepxaiieiics Ha HeM HH(OpPManuu, - TPUQ CEKPETHOCTH Wi KOH(puAeHuuanbHOCTU. ['pud
CEKPETHOCTH HH(OpMAaLMHY, BIAJelbliaMUd KOTOPOH SBSUIETCS TOCYAapCTBO (rOCyIapCTBEHHbIE
OpraHbl), YCTaHABIIMBACTCS HA OCHOBAHHMH 3aKoHa “O ToCylIapCTBEHHOW TailHE W BEJIOMCTBEHHBIX
nepeyHeil CBEACHMI, COCTABIAIOIIMX TOCYJapCTBEHHYIO M BOCHHYIO TaiiHy. B cooTBeTcTBHH C
nocraHoBieHueM llpaBurenscrBa PO Ne870 ot 4 centsbpa 1995 r. uHpopmanuu ceKpeTHOM,
COBEpIICHHO CEKPETHOM M 0Cc000N BaXHOCTU OTHOCUTCA HMH(OpMalMsi, HECAHKIIMOHUPOBAHHOE
pacnpocTpaHEHUE KOTOPOM MOXKET HaHEeCTH yumepO COOTBETCTBEHHO TIOCYIapCTBEHHOM
opranuzanuy (MpeanpUaTUIO, YUIPEKICHHUEI0), OTpaciu (BEAOMCTBY, MUHUCTEpCTBY) U P®D B
nenom. /s HecekpeTHOW KOH(PUACHIMATBHON MHPOPMAIMU BBOAAT Tpud “Iist Ciry>keOHOTO
M0JIb30BaHUsA .

Jns  o0o3HaueHWs KOH(MUICHIMAIBHOCTH KOMMEPUYECKOM W JHMYHOW HWHpOpMauu
MPUMEHSIOT Pa3InYHbIC HIKAIBI paHXKUpOoBaHUd. PacmipocTpaneHa mikana: “KoMmepyeckasi TaifHa -
ctporo koHpuneHmuansHo (KT-CK), “kommepueckass TtaiiHa - koHpuaeHnmansHo (KT-K),
«xommepueckas taiiHa» (KT). M3BecTHa mikama: “cTporo KOH(GHUIECHIINAILHO-0COOBIH KOHTPOJIB,
CTporo KoHQUIAEHIMATBHO , “KoHpuAeHInaIbHO . Ilpearaercst Takke NIByXypOBHEBas HIKaia
pPaHXXKUpPOBaHUS KOMMepYecKoil HHpopmanuu: “komMmepueckas TalHa” W “ i CiIy)keOHOro
M0JIb30BAHUA .

B xadectBe moaxona /i onpezeneHust rpuda KOHPHUISHIMAILHOCTH UH()OPMAIM MOTYT
CIIY’)KMThb pE3yJbTaThbl IMPOTHO3a MOCIEACTBUI NomagaHusi HMHGOPMALMU K KOHKYPEHTY WIH
3JIOYMBIIIJIEHHUKY, B TOM YHCJIE:

- BEJIMYMHA HAHOCUMOI'0 SKOHOMUYECKOTO U MOPAJIbHOTO yIliepOa opraHu3aluy;

- pPeaJbHOCTh CO3aHUs MPEANOCHUIOK I KaTacTpO(UUECKUX MOCIEACTBUM B 1€ATEIbHOCTH
opraHu3aiyu (MpeanpusaTHs), B TOM YUCIIE JIJIsi OaHKPOTCTBA.

1.1.2. Buasbl 3ammumaemMoil nHpopManumn

[To conepxanuto mobas uH(pOpMAIMSI OTHOCHTCS K CEMaHTHYeCKOHl (B mepeBojie C
JATUHCKOTO - COJEp)Kalleil cMbICA) M K MHQOpMAalMM O TMpHU3HAKax OO0BeKTa (IIPU3HAKOBOM).
CymHOCTh CeMaHTHUUECKOW MH(pOpMAIMK HE 3aBUCHT OT XapaKTepucTHK Hocutens. ComeprkaHue
TEKCTa, HalpUMep, He 3aBUCUT OT KadyecTBa Oymaru, Ha KOTOPOW OH HamucaH, WU (PU3HUYECKUX
napameTpoB Jpyroro Hocutens. CemaHTHUeckas HMHPOpPMALUS - TPOAYKT aOCTPaKTHOTO
MBILUIEHHUSI YeJIOBEKa M OTOoOpakaeT OOBEKThI, SBJICHHS KaK MaTepualbHOIO MHUpPA, TaK M
co3/1aBaeMble UM 00pa3bl M MOJIENH € TIOMOIIbI0 CHMBOJIOB Ha SI3bIKaX OOIIEHUS JIIOCH.

S3pIkK OOIIEHHS BKJIIOYAIOT KaK €CTECTBEHHBIE S3bIKM HALIMOHAJIBHOTO OOILIEHUs, Tak U
UCKYCCTBEHHbIE NMPO(EeCCHOHAbHBIE SA3bIKU. SI3bIKM HAIIMOHAJIBHOTO OOMIEHHS (POPMHUPYIOTCS B
TEYEHHE JJIUTEIIbHOTO BpPEMEHM pa3BUTUS HalMU. B HeM ycrapeBiine cioBa IMOCTENEHHO
OTMHpPAIOT, HO TOSABISIOTCS HOBBIE, BBI3BAHHBIE DPA3BUTHUEM YEJIOBEYECTBA, B TOM UHUCIE
TEXHUYECKUM IPOTPECCOM.

Cemantuyeckast MH(popMaIus Ha sI3bIKe HAI[OHAIBLHOTO OOILICHHUS MPEJCTABISACTCS B BHJIE
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YIOPSIOYCHHON TOCIe0BaTeIbHOCTH 3HAaKoB (OykB, mudp) andaButa 3TOro s3bIKa U
3allUCBhIBAaeTCd Ha JI0OOM MaTepualbHOM HocuTene. B oOnactu cpeacTtB perucrpauvu u
KOHCEpBAIlUM CEMAaHTHUYECKOW HH(OPMAIMK M3BICKMBAIOTCS HOCHTENIH, OOECICYMBAIOUINE BCE
6oJ1ee BBICOKYIO IUIOTHOCTD 3allUCU U MEHbILIEE SHEPronoTpedieHue.

[IpodeccronanbHble SA3BIKM CO3JAETCS CIEHUANIUCTAMH Ui SKOHOMHOTO M KOMITAKTHOTO
otoOpakeHust nHpopmanuu. CymiecTByeT MHOXKECTBO MPO(GECCHOHANBHBIX A3bIKOB: MaTEMATHKU,
MY3BIKH, PaIHO’IEKTPOHUKH, AaBTOJOPOKHOTO IBM)KECHHUS, XUMUHM M T. A. Jlrobas mpeamerHas
001aCTh COEPKUT XapaKTEPHbIE JIs1 HEe MOHATHS M YCIOBHbIE 0003HAUEHUS, YaCTO HEIIOHATHBIE
HEOOYYEHHOMY 3TOMY S3BIKY 4elOBeKYy. il OJHO3HAYHOIO MOHMMAHHS 3TOTO S3bIKA BCEMH
crieLManucTaMm o0slacTel HayKH, TEXHUKH, UCKYCCTBA U JIp., TEPMUHBI U YCIIOBHbIE 0003HAUCHMSI
CTaHJAPTU3UPYIOTCS. B mpuHIUIE Bce TO, YTO OMUCAHO HAa MPOPECCHOHATHHOM SI3BIKE, MOXKHO
IPEJCTaBUTh Ha s3bIKE OOIIEYEIOBEYECKOro OOLIeHMs, HO Takas (opMma 3alUCH TPOMO3JKa U
HEYAO0OHA IS BOCHPUATHS MH(POpPMALUHU 4YeloBeKOM. Kpome TOro, MCHojb30BaHHE HOCUTENCH
pasinyHON (u3nyecKol NPUPOAbI MO3BOJSET MOJKIKYATh JUIsl BBOAA HMH(OpPMALUM B MO3T
YyeJloBeKa BCE MHOroodpasue ero peuentopos (martuukoB). IIpu mpocmoTpe KHHOPUIBMOB,
HalpuMmep, OCHOBHOH 00beM HH(pOpMAlMM 3pUTENb MOJIYy4aeT uYepe3 OpraHbl 3peHus.
My3bIKaabHOE COMPOBOXKICHHE (HIIbMa 4Yepe3 CIyXOBOM KaHald BBOJAa MH(OPMAIMU OKa3bIBACT
JIONIOJIHUTENBHOE BO3/EHCTBHE Ha SMOLMOHANbHYIO cdepy 3purend. JlenaroTcs IMONBITKU
JOTIOJTHUTh OSTH KaHAJbl BO3JCHCTBHEM Ha OpraHsl OOOHSHHS 4YeNOBEKa ITyTeM CO3HaHUs
COOTBETCTBYIOLIMX 3alaxoB. B cuTyanusax, Korjga Helb3sl MCIIOJB30BaTh JUIsl MH(MOPMHUPOBAHUS
YeJI0BEeKa 3pUTENbHBIC WM aKyCTHUECKUE CUTHAJIBI WIIM 3TU KaHAIIBI IEPErpy>KeHbI, BO3IEHCTBYIOT
Ha €ro TaKTWIbHBIE penentopsl. Hampumep, HaTeabHOE CpPEACTBO Ui OOHApYKEHHs
3alUCHIBAIOIIETO YCTPOWCTBA B KapMaHe cobeceaHuka uHpopmupyer o pabore AuUKTO(OHA C
HOMOILBIO UH/IUKATOPa, CO3/1a01IEero BUOpAIHIO.

Wudopmanus npu3HAKoBask OMHUCHIBAET KOHKPETHBIM MaTEpUANbHBIH OOBEKT Ha SI3BIKE €T0
npu3HakoB. Onucanue o0bEKTa COAECPIKUT MPU3HAKY €0 BHELIHEro BU/IA, U3IYy4aeMbIX UM IOJIeH
U DJIEMEHTApHBIX YacTHI[, COCTaBa M CTPYKTYPHl BEIIECTB, M3 KOTOPHIX COCTOHUT OOBEKT.
VcTouHrKaMu MPU3HAKOBOW MH(pOpMAIMU ABISAIOTCS caMu 00BbeKkThl. K HUM B mepByl0 odepenb
OTHOCSTCSI MHTEPECYIOIINE 3apYOeKHYIO Pa3BeIKy MM OTEYECTBEHHOTO KOHKYPEHTA JIFOTU, HOBast
OPOAYKIMS M MaTepuajbl, MOMENIEHUs W Jaxe 3JaHus, B KOTOPBIX MOXET HaXOIUTC
KOHuIeHIMaTbHast WHpopManus. B 3aBHCHMOCTH OT BHJa OMHCAaHUS OOBEKTa MPHU3HAKOBAsS
uHpopMalLus JeIUTCs Ha MH(QOPMAIUIO O €ro BHELIHEM BHJIE (BUJIOBBIX MPU3HAKAX), O €T0 MOJIAX
(cUrHaJIBHBIX MpPHU3HAKaX), O CTPYKTYpe M COCTaBE €ro BEUIECTB (BELIECTBEHHBIX IMPU3HAKAX).
Knaccugukanus nadopmarim mo cojxepkaHuio mpejacrasieHa Ha puc. 1. 1.

Buakl MHGoprMagmu

CemMaHTHYeckan MpuzHakoeas
Ha azkike Ha npodgec 0 o )
HauMoHaneHor o CHOHANEHOM EMO0ELIX CMIHENEHEX | | EEWECTEEHHEIX
OSWEHKA A3kIkE MPHEHAKEX MPKMZEHEkKEX MEHM3HaKEX

Fuc. 1.1, KnacckgukauMa MHGOpMAaLMK, 2aUMUEeM0H TEXHMYECKMMIA CREeOCTEaMM.
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3ammmaemass MHGOpMAIUs HEOAHOPOAHA IO COACPIKAHUIO, O0BbEMYy M IICHHOCTH.
CnepnoBarenbHO, 3amuTa OyIeT palMOHAJIBHON B TOM Ciy4ae, KOTJa YpOBEHb 3allUThHI, a,
CJIeZIOBATENIbHO, 3aTPaThl, COOTBETCTBYIOT KOJIMYECTBY U KadecTBY wuH(popmaruu. Ecnu 3aTpaTs
Ha 3alIUTy MHGOpPMAIMU BBIIE €€ ILIEHb, TO YPOBEHb 3alUThl HEONPABIAHHO BEIIUK, €CIH
CYIIECTBEHHO MEHBIIE, TO BO3MOKHO YHUUTOKEHUE, XUIICHUE WM MOJCpHU3AIMs HHPOpMAaLIUH,
NPUBOJANINE K 3HAUUTEIbHOMY yiiepOy. J[lns obecriedeHust panioHaIbHON 3aIUTHI BO3HUKAET
HEOOXO/IMMOCTh CTPYKTYPHPOBAaHUSI KOH(UICHIMANIbHOW MH()OpPMAILUH, T. €. pa3[esieHus] ee Ha
TaK Ha3bIBaeMble HH(OPMALIMOHHBIE JIEMEHTHI.

WHopMalnOHHBIA 3J€MEHT IpeAcTaBisieT co00i nH(OpMaIIo Ha HOCUTENE C IOCTaTOYHO
YETKUMU TPaHUIIAMHU, YIOBJIECTBOPSIIONINM CIEAYIOUM TPEOOBAHUSAM:

- UMeeT KOHKPETHBI HMCTOYHMK WHGpOpManuU (JOKYMEHT, YelIOBEeK, 0Opaser MpOayKIHH
UT. 1)

- COZIEP>)KUTCS HA OTIEIILHOM HOCUTEIIE;

- IMEET OIPE/IeTICHHYIO LIEHHOCTbD.

CrpykTypupoBanue HH(POpPMALUU TPOBOAUTCA IyTEM TIOCIEIOBATEIBLHON JeTalu3aiun
3alUiaeMoil nHhopMalny, HaYMHAs C TIEpPeYHell CBeIeHH, cojepKamux TainHy. [etanuzanus
IpelycCMaTpUBaeT HepapXuyeckoe pa3OueHue MH(POPMalUU B COOTBETCTBUU CO CTPYKTYpOM
TEMaTHYECKUX BOMPOCOB, OXBATHIBAIOIIMX BCE ACMEKTHl OPraHU3alld M JESTENbHOCTU YaCTHOU
(GupMBbI WK TOCYJapCTBEHHON CTPYKTYPBHI.

KoHGMOEHUMENEHEA MHG DR MaLAA

0 NOAOHEHHIA O TOBAPEX, NPOAYKLM 0 COCTOAHKI
el M NPOMEE0OCTEE HA G rMEl
Ha pPEIHEE PHpHe
- LEHEI - KAadecTed M CeBeCcTOMMOCTE - CTRPYKTYRA
- NPMEEINE MPaaY kLK - hHHAHCOEOE
S NONUTIMKS - TEXHOMOMHMK NPOMEE0OCTER COCTOAHME
Ha pPEIHKE - EOZMOMHOCTM - NPOrparHel
- KEHaNk 1 MPOWIEOOCTEA PasBWTIHA
METOON CORITE - OpOrparMMel HAYYHO- - OCHOEHBIE
- peKnamMa -MCCNEO0EaTENECKMY pasoT MNpoGnersl H

MYTH KMx pEWEHIMA

Puc. 1.2. Tunosas cTpykTypa KOH(pUIEHIIHAIBHON HHPOpMALUH

BapuanT yKkpynmHeHHOW THIOBOM CTPYKTypbl KOH(UIEHIMaNbHOM  HH)OpMaIuH,
COCTABIISIONIEH KOMMEPYECKYIO TaliHy, IpUBECH Ha puc. 1.2.

IlepeueHp CBEIEHMI, COCTABIISIIOIIMX KOMMEpUYECKyl0 TaiHy (Ha puc. 1.2 -
KOH(UICHIMaIbHas UHPOpPMAIHs), COOTBETCTBYET HYJIEBOMY (MCXOIHOMY) YPOBHIO HEpapXuu
CTPYKTYpbl. DTa MHpOpManus Ha 1-M ypoBHEe pa3zensercs Ha 3 Tpymibl, KaXkaas U3 KOTOPBIX
COOTBETCTBYET TemaM: '"moijiokeHue (Gupmbl Ha phiHKE", "nesTenbHOCTh QupMbl", "cocTosiHuE
¢upmer". Temaruka "uens!", "nmpuObUIL" U T. A. 00BeMHAET HHPOPMaILHIO 2-T0 ypoBHs. Jlanee Ha
3-M YpOBHE JICTATM3UPYIOTCS CBEJICHUS, OTHOCSAIIUECS K TeMaM “IieHbI”, “ MPUOBLIL”, * Ka4eCTBO
U cebecTOMMOCTh MPOAYKIMU W T. . JO CBEICHHH, KOTOpBIE COJEp)KATCs y KOHKPETHOTO
uctoyHuka nHpopMaruu. Takas nHopmanus IBiIsSeTCS CTPYKTYPUPOBAHHOM.

3ammra CTPYKTYPUPOBAHHOW WHGPOPMALMU TNPUHIMIIMAIBHO OTJIMYAeTCs OT 3alllUThl
uHpopmanuu BooOme. OHa KOHKpEeTHa: $SCHO, 4YTO (Kakoil WH(GOPMAIMOHHBIN 3JIEMEHT)
HE0O0X0/IMMO 3allMIIaTh, MPEXAE BCEro, MCXOIAS W3 €ro LEHHOCTH, KTO MU 4YTO SBISIOTCS
WMCTOYHUKAMU U HOCHUTENIIMU 3TOTO 3JIEMEHTAa, BO3MOXKHBIE YIpO3bl AJIEMEHTY HMHGOpMaluu H,
HaKOHEIl, Kakue CrocoObl M CpEACTBA I€JIeCO00pa3HO MPUMEHATh Ui 00eCHeueHHs! ero
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0€30I1aCHOCTH.

1.2. lemackupyonue Nnpu3HAKU 00bEKTOB 3a1UThI

3amaua 3amUTBl  NPU3HAKOBOM MH(GOpMAIMK  peIIaeTcs, TNPeXIe BCEro, IMyTeM
MpeOTBpaleHs] 0OHAPYKEHHS U paclio3HaBaHUSI 0OBEKTOB, coAepkKalluxX 3TH mpusHaku. Cpeau
MHOXECTBa IPHU3HAKOB, MPHUCYIIUX KOHKPETHOMY OOBEKTY, CYIIECTBYIOT INPH3HAKH, KOTOPBIC
MO3BOJIAIOT OOHApY)KHUBAaThb €ro CpeAu JAPYruX TOXOXKUX OOBEKTOB M pacmo3HaTh €ro
NPUHAIICKHOCTh, HA3HAYCHUE, (DYHKIMH, CBOWCTBA, OCOOCHHOCTH M XapaKTEPUCTHKH.

[Tpu3Haky, TMO3BOJSIOUIME OTJIUYUTb OAWH OOBEKT OT JPYroro, Ha3bIBAIOTCS
JeMacKUPYIOUMMHU. JleMacKupyromue Npu3Haku OOBEKTa COCTABISIOT YacTh €ro NMPH3HAKOB, a
3HAYEHUS] UX OTJIMYAIOTCS OT 3HAYEHHUH COOTBETCTBYIOIIMX MPHU3HAKOB JPYrUX OOBEKTOB.
CoBrnafatoniye 3Hau€HUs IPU3HAKOB HE OTHOCATCA K JeMackupyroomuM. Hanpumep, npusHax
“pocT uenoBeka” 0e3 ykasaHHS €ro 3HAYeHHS HE SBIACTCS JEMACKUPYIOIIMM, TaK Kak OH
OTHOCHUTCS KO BCEM JIIOJSIM.

1.2.1 Kinaccupukanusi 1eMacKMpPYOIIMX IPU3HAKOB
Knaccudukanms mpru3HaKoB 0 pa3IMYHBIM OCHOBAHMAM JaHa Ha puc. 1.3.

JEmMackHpyHILMe MoK EHaKA

[0 COGTOAHKWKD ofterra

OnNozHaEaTEeNkHEIE MpKzHaEkKK
MPMZHAKH DEATENEHOCTH
No xapakTepMCTHKAM no no EPEMEHK
o8BEKTE WHpOPMATHEHOCTH NPOAENEHMA
- EBKAOOEBEIE - HMMEHHEIE - MaOcTO9HHEIE
- CMrHANEHEIE - NpAMEIE - NEpUOAMUECKHE
- BEWECTEEHHEIE - KOCEEHHEIE - ANM200MUECKME

1.3. Knaccudukanus 1eMackupyoLUX IpU3HAKOB

Jemackupyrone TpHU3HAKKH OOBEKTAa  OMHUCHIBAIOT €r0  Pa3IMYHBIE  COCTOSHHS,
XapaKTEPUCTHKH U CBOUCTBA.

[To cocTrosiHMIO OOBEKTOB AEMACKUPYIOUIME MPU3HAKU Pa3JIeNIAl0TCs Ha OMO3HABaTeIbHbIE
NPU3HAKH W TIPU3HAKU JesTenbHOCTH. Omo3HaBaTeNbHBIE MPU3HAKH OIHCHIBAIOT OOBEKTHI B
CTaTUYECKOM COCTOSHMM: €ro Ha3HayeHHWe, MPHHAUIeKHOCTb, mapameTpbl. [IpusHaku
NEeSITETPHOCTH OOBEKTOB XapaKTePH3YIOT OSTalbl M PEXHUMBl (DYHKIIMOHUPOBAHHUS OOBEKTOB,
HampuMep, STal CO3JaHMs HOBOM MNPOJAYKLIMHU: HaydHble HCCIIEAOBAaHUs, IOATOTOBKA K
MIPOM3BOJICTBY, H3TOTOBJICHHE HOBOM MPOIYKIINH, €€ UCTIBITAHHA U T. 1. Bce mpu3Haku o0beKTa 1Mo
XapakTepy MPOsBICHUS MOYXKHO Pa3JIeIUTh Ha 3 TPYIIIbL:

- BHEIITHETO BHUJIA - BUJIOBHIE IEMACKUPYIOIIE MTPH3HAKHY,

- IPU3HAKH U3TYYEHUH - CUTHAJIbHBIE JeMAaCKUPYIOLINE TPU3HAKH;

- MaTepHATbHO-BEIIECTBEHHBIE MPU3HAKH.

K BHIOBBIM mpu3HaKam OTHOCATCA ¢opma 00BEKTa, €ro pa3Mepsl, JleTalu 00beKTa, TOH,
[[BET U CTPYKTYpa €ro MOBEPXHOCTH U JIp.

JIro6oe maTepuaibHOE TENO C TEMIEepaTypoi BbIle aOCOMIOTHOTO HYJIS (-273° C) U3IIy4aeT
9JIEKTPOMAarHUTHBIE OIS, 00YCIOBICHHBIE TEIUIOBBIM JIBI)KEHHEM JICKTPOHOB aTOMOB BEIIECTBA.
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Kpome TOro, oOBEKT MOXKET COAEp)KaTh HCKYCCTBEHHO CO3JaHHBIE MCTOYHHKH TIOJEH WIIH
JJIEKTpUYECKOro Toka. HakoHen, B cocTaBe 0O0bEKTa MOTYT HaxOJUTHCS PaIHMOAKTUBHbBIE
BEIIECTBA. PaauoOl’IeKTpOHHBIE  CPEACTBA  M3JIYy4aloT (YHKUMOHAIbHBIE M  MOOOYHBIE
JJIEKTPOMArHUTHBIE IIOJI, MEXaHWYECKUE [BIDKEHUS YacTell NnpuOOpOB U MAIIMH CO3JAl0T
aKyCTHUYECKHE MOJIS.

[Ipu3Haky wu3My4yeHUH ONMCHIBAIOT MapaMeTpbl IMOJEH M AJIEKTPUYECKUX CUTHAJIOB,
TeHEPUPYEMBIX OOBEKTOM: MX MOIIHOCTb, YAaCTOTY, BHJ (QHAJOTOBBIN, MMITYJbCHBIN), IIHUPUHY
CIIEKTpa U T. .

BemiectBeHHbIe MPU3HAKK ONPEICTSIOT (PU3MUECKUN U XUMHUYECKUH COCTaB, CTPYKTYpPY U
CBOIICTBa BEIIECTB MaTepHAIILHOTO 00BekTa. TakuM 00pa3oM, COBOKYIMHOCTH JIEMACKHUPYIOIIUX
IIPU3HAKOB PACCMOTPEHHBIX TPEX IPYNN MPEACTABISIET MOJEIb OOBEKTa, OMMCHIBAIOLIYIO €r0
BHEIIHUA BUJ, U3JIy4aeMble MM IIOJIsl, BHYTPEHHIOK CTPYKTYPY M XUMHUYECKHH COCTaB
COJIEp’KalllNX B HEM BEIIECTB.

BaxueiiimumM nokaszarenem nmpusHaka sABisieTcsl ero nHdopmaruBHocTs. MHbOpMaTHBHOCTD
MOKHO OIleHHBaTh Mepoir B wuHTepBaie [0-1], cCOOTBETCTByOIIEH 3HAYCHUIO BEPOSTHOCTH
oOHapyxeHHsI 00beKTa MO0 KOHKPETHOMY Npu3Haky. Yem mpusHak Oojee MHAMBHUAyaJEH, T. €.
NPUHAIICKAT MEHBIIEMY YHCITy 00BEKTOB, TEM OH 00jiee HHPOPMATHUBEH.

Haubonee nudopmaTvBeH UMEHHOM MPU3HAK, TPUCYIIUN TOIBKO OJHOMY KOHKPETHOMY
00bekTy. TakuMu pU3HaAKaMU SBJSIOTCS (aMUIINSL, UM, OTYECTBO YEJIOBEKA, MANMIUISIPHBIA y30p
€ro maJiblieB, HHBEHTapHbII HOMep Mpubdopa uin odpasua medenu. He nu3BecTHbI, HaIpUMED,
(akThl O COBMAIEHUH NANUUBSIPHBIX Y30POB MaJIbLEB PA3HBIX JIIOJEH.

HNHbopMaTHBHOCTH OCTANIBHBIX JEMACKUPYIOIIMX MTPU3HAKOB, MPUHAATIEKALUX
paccMaTpruBaeMOMY OOBEKTY U Ha3bIBAEMbIX MPSIMBIMH, KosieOseTcst B ipeaenax [0-1]. IIpusnakw,
HEMOCPEACTBEHHO HE MPUHAAJIeKAIIe 00bEKTY, HO OTPaKAIOIIMe CBOMCTBA U COCTOSTHUE
00BeKTa, Ha3bIBAIOTCSI KOCBEHHBIMU. DTH MPU3HAKHU SBJISIOTCA, KaK PABUJIO, PE3YIbTaATOM
B3aMMOJICHCTBHS pacCMaTpUBAEMOro 00beKTa ¢ OKpyxatolei cpenoil. K Hum otHocsTCH,
HaIpuMep, cJeIbl HOT WM PYK Y€JIOBEKa, aBTOMOOMIIS U IPYTUX ABMKYIINXCA 00beKTOB. Clie/bl
KpacKH WM XapakTep AedopMaiii MOBEPXHOCTH aBTOMOOMIIS B PE3yJIbTaTe aBTOJOPOKHOTO
IIPOMCIIECTBUS TO3BOJISIIOT HAXOJIUTh aBTOMOOMJIIb, CKPBIBIIMICS ¢ MECTa MPOUCILIECTBUSI.
HH(bopMaTHBHOCTh KOCBEHHBIX MTPU3HAKOB B OOIIEM CiTy4dae HUKE HHPOPMATUBHOCTHU MPSIMBbIX.
OpnHako ecTh UCKIIOYEHHS, HallpUMep, UHPOPMATUBHOCTh YETKHUX OTIIEYATKOB IAJIbIEB
COOTBETCTBYET MH(POPMATUBHOCTH UMEHHBIX IPU3HAKOB.

[To BpeMeHu NposBICHUS NPU3HAKH MOTYT OBITh:

- IOCTOSIHHBIMU, HE U3MEHSIOIIUMUCS B TE€UEHUE KXU3HEHHOTO LIMKJIa OOBEKTa;

- IEPUOIUYECKUMHU, HAIIPUMEP, CIIE/IbI Ha CHETY;

- SMU30AUYECKUMH, TIPOSABIISIONIUMUCS NPU ONPEAEICHHBIX YCIOBUAX, HAPUMED, CIIy4aiiHO
MOSIBUBLIEECS HAa TOBEPXHOCTU OOBEKTA MATHO KPACKHU.

HaGop npu3HakoB, NpHHAAIEKAIIMX 00bEKTY, 00pa3yIoT ero Npu3HaKoByto cTpyKTypy IlcT.
Ee M0OxHO mipe/icTaBUTh B BUE 00ObETUHEHHUS] BCEX JIEMACKUPYIOIINUX MPU3HAKOB OOBEKTOB!

tter (9= UTT

j . .
rae [, (1) - j-oe 3Hauenue i-ro npu3HaKa B MOMEHT BpEMEHH t,

B o6mem ciydae st onricaHusi 00beKTa UMEET 3HAYCHHE HE TOJIBKO KOJIMYECTBO U
WH(OPMATUBHOCTH MPU3HAKOB, HO MOCIIE0BATEILHOCTD U BPeMsI UX MPOsBIeHUS. KaxK bl 1-blii
MPU3HAK 00eCIeYnBaeT BO3MOKHOCTh OOHAPYKEHHS 00BEKTa ¢ BepossTHOCTHIO Pj. Ecnu
MPU3HAKOBAsS CTPYKTYpa COACPKUT N HE3aBUCUMBIX MTPU3HAKOB, TO OOHApYKEHHE OOBEKTOB C

n
HIOMOIIBIO ATUX MPU3HAKOB MOBBIIIAETCS 10 BeTHunHbl Q=1 - H 1-P).
i=1
Hanpumep, eciu BepoSITHOCTH OOHapy:KeHHMs OOBEKTa IO 5 MpU3HAKaM I[PUHUMAIOT
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3nayenus: 0.017; 0.08; 0.021; 0.03; 0.015, To BeposTHOCTH OOHApy>KEHHsI €ro Ha OCHOBE ITHX
MPU3HAKaM CYIIIECTBEHHO BBIIIE M OLICHUBAETCS BennunHou 6omnee 0.15.

Ecnu mpusHaky 3aBHCHUMBI, T.€. NPOSIBIEHHE KaKOro-TMOO IpH3HAKa CTAaTHCTUYECKU
CBSI3aHO C IPOSIBIIEHHMEM JIPYrOro, TO BEPOSATHOCTh OOHApyKEHHs OOBEKTa YMEHbIIAETCS I10
CPaBHEHMIO C BapUaHTOM HE3aBUCUMBIX Ipu3HakoB. Hampumep, 3HaueHUs npu3HaKa “TeHb  HpU
HaOJIroleHu O00BeKTa 3aBUCUT OT 3HA4YeHHUs INpU3HaKa ‘“‘pa3Mepbl”’ U OT B3aMMHOIO
IPOCTPAHCTBEHHOT'O TIOJIOKEHUSI 00BEKTA U BHELTHETO UCTOYHUKA CBETA.

B o6meM cinyuae mpu3HaKoBas CTpYKTypa IMpeicTaBisgeT co00il Habop HE3aBUCHMBIX HIIU
3aBUCHMBIX IIPU3HAKOB, O KOTOpBIX JOCTOBEPHO M3BECTHO, YTO OHHM OTHOCATCS K
paccMaTpuBaeMOMy OOBEKTY.

1.2.2. BugoBble JeMacKMPYIOIMe NPU3HAKH

BunoBele aemackupyrolue MpU3HAKKM ONUCBHIBAIOT  BHEHWIHMM BuA oObekTa. OHHU
O00BEKTHBHO €My MPHUCYLIM, HO BBIABIAIOTCA B pe3y/ibTaTe aHajiu3a BHELIHEro BHA MOJEIU
(u300pakeHus1) OOBEKTa Ha OSKpaHE ONTHYECKOTOo TPUEMHHMKA (CETYaTKH TIJia3a 4YellOBeKa,
($oTOCHUMKE, 3KpaHa TEJIEBU3UOHHOIO IIPUEMHHKA, TPHOOpa HOYHOTIO BUAEHUS U T. A.). Tak Kak
MoJelb B OOIIeM ciyyae OTIMYAaeTcs OT OpUIMHANa, TO COCTaB W 3HAYCHHMs] BUJIOBBIX
JEMaCKUPYIOLUX MPU3HAKOB 3aBUCAT HE TOJBKO OT OOBEKTA, HO M OT YCJIOBUI HaONIOAECHUSA U
XapaKTEepUCTHK ONTHYECKOro npuemMHHKa. HaunOosblnee KOIMUECTBO MH(MOPMATUBHBIX BHUOBBIX
JeMaCKUPYIOUINX MPU3HAKOB JOOBIBACTCS MPU BU3YaJbHO-ONTHYECKOM HAOIOJICHHH OOBEKTOB B
BUJMMOM JMara3oHe.

OCHOBHBIMU BUJOBBIMHU JIEMAaCKUPYIOIIMMHU TPU3HAKAMH OOBEKTOB B BUAMMOM CBETE
SBIISTFOTCSL:

- (oTomeTpruecKe M TEOMETPUYECKHE XapaKTEPUCTHUKU O0OBEKTOB ((opma, pazMepsl
00BEKTa, IIBET, CTPYKTYPa, PUCYHOK U JI€TAIH €ro MOBEPXHOCTH);

- T€HH, JIbIM, IbLIb, CJIEJIbl HA TPYHTE, CHETE, BOJIE;

- B3aMHO€ PACIOJIOKEHHE SJIEMEHTOB IPYMIIOBOTO (CIIOKHOTO) OOBEKTA;

- pacrojoXKeHHue 3alIUIaeMoro 00bEeKTa OTHOCUTENBHO IPYTHX U3BECTHBIX OOBEKTOB.

['eomerpuueckre M (QOTOMETPUUYECKHE XapaKTEPUCTHKH OOBEKTOB 00pa3zyroT Haubolee
YCTOMYMBYIO U MH(POPMATUBHYIO HH(DPOPMALIMOHHYIO CTPYKTYPY, TaK KaK OHU MPUCYIIH OOBEKTY U
OTHOCATCA K TpsAMBIM Tpu3HakaM. Pa3Mepbl oObekTa HaOMIONEHHUS ONpenensioTcs 10
MaKCHMaJIbHOMY UM MHUHUMAaJbHOMY JIMHEHHBIM pa3MepaM, IUIONIaJd U MEepUMETpa MPOEKIUH
00BEKTa M €ro TeHH Ha IUIOCKOCTh, NEPIEHAUKYISIPHYIO K JUHUM BU3UPOBaHMS (HaONIOICHUS),
BBICOTE OOBEKTA U Jp.

®opma - OMH U3 OCHOBHBIX JEMACKUPYIOUIMX NPU3HAKOB, MIPEKIE BCETO, MCKYCCTBEHHBIX
00BEKTOB, MOCKOJIBKY JUISl HUX, KaK IIPaBUII0, XapaKTepPHbI TEOMETPUYECKUE TIPAaBUIIbHBIE (DOPMBI.

Pazmepsl nproOpeTaroT 3HaYeHHE OCHOBHOTO JIEMACKHPYIOLIETo MpH3HaKa Uil 00BEKTOB
MPUMEPHO OJAMHAKOBON (POPMBI.

Jletanu 0OBEKTOB, MX KOJMYECTBO, XapaKTep pPAacIOJNOKEHHs MJal0T MpPeICTaBlIeHUE O
CJI0KHOM 00BEKTE U MO3BOJISIOT OTIMYUTH €r0 OT MOJI00HBIX 1O popme.

Tenn OOBEKTOB BO3ZHUKAIOT B YCJIOBHUSX IPSMOTrO COJHEYHOIO OCBEIICHUS U SBISIOTCA
BaXHBIMU JIeMacKUpyOmUMu npu3Hakamu. [lo Tenu nerde cynuth o Gpopme u BbICOTE OOBEKTA.
Hexkotopbie 00beKThI (HapuMep, JTUHUH AJIEKTpoNepeiad, aHTeHHbIE MayThl, OTPaXIEHUS U T. [I.)
4acTO pacro3HaIOT TOJIBKO MO TeHU. Pa3znuuaror 1Ba BUAa TeHU: COOCTBEHHYIO, KOTOpas JIOKUTCS
Ha MOBEPXHOCTb CAMOT0 OOBEKTa B 3aBUCHMOCTH OT €ro (OpMbl, U MAJAI0IIyI0, 0TOPAaChIBAEMYIO
00BbeKTOB Ha (POH WIIM TTOBEPXHOCTh APYTHX 00BEKTOB. 1o mamaromieit TeHM MOKHO OOHAPYKUTh
00BEKT, ONPENIEIUTh ero OOKOBBIE Pa3Mephl, BHICOTY, a TAKXKE B psijie CiIydaeB U Gpopmy.

BaxxHeWmM CBOWCTBOM IMOBEPXHOCTH OOBEKTA, OMPEICISIONMNA €ro IBET W SIPKOCTh,
aBnseTcs KOd()(UUIUMEHT OTpaKeHHs TIOBEPXHOCTH HA pa3IMYHBIX YacTOTax: B BHIUMOM,
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UH(PPAKPaCHOM U paauorana3oHe.

OOBEKTHI MTO-Pa3HOMY OTPAKAIOT MAJAI0NINE HA HUX JIyud cBeTa. OTpakaTelbHbIe CBOMCTBA
00BEKTOB OMHUCHIBAIOTCS KOA(PPHUIHEHTAMU (CHEKTPATIbHBIM U WHTETPAJIbHBIM) U WHAMKATPHCOM
OTpakeHus (paccestHus).

['paduueckoe mpeACTaBICHUE 3aBUCUMOCTH 3HAYCHHMH CHEKTPAIbHBIX K03(hduumueHTon
OTpaXeHHUsI OT  JUIMHBI BOJHBI JJISl Pa3jIMYHbIX OOBEKTOB OTIMYAIOTCS KOH(UTrypanue u
NOJIOKCHHEM MaKCUMyMa, 4YTO HCHOJB3yeTcs Uil pasiauueHuss oO0bekToB. Hampuwmep,
K03 UIIMEHTHI OTPAKEHUS PACTUTEILHOCTH B MH(PPAKPACHOM JHMAaIa30He B HECKOJIBKO pa3 BHIIIIE,
4eM B BHUAUMOM, a KOX(PQUIMEHTHl OTPAKEHHS HWCKYCCTBEHHBIX IIOKPBITHMHA 3aMETHO HE
otnuyaroTcs. Hanpumep, koadpunreHT otpaxeHus OT JUCTBBI JETOM B OJIMKHEM HHPPaKpacCHOM
B 3-5 BblIE, YeM B BHJAUMOM, a OT OETOHHBIX M ac(albTOBBIX HOKPHITUH H3MEHSETCS
He3HauuTenpbHo. MHauKaTpuca OTpaxKeHHs XapakTepu3yeT paclpeiesieHue OTPaKEHHOIO
U3IY4YeHUsT B TpocTpaHcTBEe. HHTErpanbHbI KOA(PQOUIMEHT OTPAXCHUS OIpPENeNseTcsl B
pe3ynbTaTe ycpeaHeHUs Kod3()PUIMEHTOB OTpa)KeHUs IJIsi CPABHUTEIHHO LIMPOKOrO HWHTEpBalia
JUIMH BOJIH.

B 3aBucumoct 0T (akTypbl NOBEPXHOCTH pa3IHYalOT HAIMpaBICHHOE (3€pKalbHOE),
paccessHHOe (muddy3HOE) W CMEIIAHHOE OTpakeHWe. ['paHWIla MEXIy HHMH YCJIOBHAs H
OTIPEIeIIAETCS COOTHOLICHUEM BEJIMYMH HEPOBHOCTEH MOBEPXHOCTH M JJIMHBI MAJArOIIel BOJHBI.
[ToBepxHOCTh cUMTAETCs 3€PKAIbHOM, €CJIM OTHOUIEHUE CPEIHEKBAPAaTUYHOE 3HAUEHUE BBICOTHI
HEpPOBHOCTeM h K JAMMHE BOJMHBI A MEHEE EIUHUIBL, IIepOXOBaToOM, ecnu Oonee ABYX.
CrnenoBarenbHO, IIepoxoBaTas IMOBEPXHOCTh B BuUAUMOM cBere MoxeT B WK-amamasone
BBITTISIICTh Kak 3epkanbHasd. [uddysHoe oTpakeHue MpUCYIe MEIKOCTPYKTYPHBIM 3JIEMEHTaM,
TaKUM, KaK [1€COK, CBEKEBbINABIINNA CHET. BONbIIMHCTBO 0OBEKTOB 3€MHOM MOBEPXHOCTU UMEIOT
CMEIIaHHYI0 UHAUKATPUCY OTPAXKEHHS, KOTOpas Majo oTau4aercs ot Juddy3HoM.

SpkocTh 00BEKTa, onpenensiemMas He TOJIbKO Kod(hHUIMeHTaMu OTpakeHus 00bEKTa, HO U
SAPKOCTHIO BHEIIHET0 MCTOYHHMKA OCBELICHHS, OTHOCUTCA K KOCBEHHBIM IMPHU3HAKAM, TAaKUM Kak
JIBIM, TTBLTB, €TO CJIEIBI Ha Pa3INYHBIX TTIOBEPXHOCTSIX.

JIroOble Tena W3JIYyYalOT 3JIEKTPOMArHUTHBIE BOJHBI B IIUPOKOM JIMAMa30HE YacToT.
B 6mmxaeit (0.75 -1.3 mxm) u cpeneii (1.2 -3.0 mxm) 3oHax MK-n3mydeHnss MOITHOCTH TEILIOBOTO
(cOOCTBEHHOT0) M3IIy4eHUs] 00BEKTOB 3HAYMTEIHHO MEHbBILIE MOLUTHOCTH OTPaXXEHHOT0 OT 00BEKTa
nmoToka cojHeyHou »sHepruu. C mepexojoM B JJIMHHOBOJHOBYIO oOnacts WMK-muamasona
MOIIHOCTh COOCTBEHHOTO H3JIy4eHHs OOBEKTOB CTAHOBUTCA COU3MEPHMOIl € MOIIHOCTHIO
OTPa)XCHHOM COJHEYHOM »sHepruu. BennumHa osHepruu, wu3idydaemas JIOOBIM TEJIOM C
temneparypoit T nmponopuroHainbHa B COOTBETCTBHHU ¢ hopmyroit Credana-boibimana Bennunne
T*. MakcuMyM SHEprin H3/TydeHHs TeJl [P TEMIIEPaType BO3/yXa JICTOM HAXOIHUTCS B JHAIIA30HE
3-5 u 8-14 mxm. YUeM BblIIe TeMIiepaTypa Tena, TeM 0oJblle U3TydaeMasi SJHEprus, a €€ MaKCUMyM
CMEIIaeTcss B CTOpPOHY Oojiee KOpOTKMX BOJH. [losTOMy Harperble Tena C IOMOILBIO
COOTBETCTBYIOLIMX NPUOOPOB MOTYT HAOMIOJAaThcs B IOJHOM, C TOYKM 3pEHUs YeIOBEKa-
Ha0J01aTeNs, TEMHOTE Kak B HH(PpaKpacHOM, TaK M paguouana3zoHax.

[lpu oueHke wu3NyuyeHU B UHPpPAKpaCHOM JHara3oHe HEOOXOAWMO  YUYUTHIBAThH
TEIUIONPOBOAHOCTh MaTepUaIoB 00beKTOB HaOMoAeHHs. HarpeBasich OT COIHEUHBIX JIydel, OHH K
OTPaKEHHOMY CBETY JOOaBJIAIOT MOBBIMIAIOIIYIOCS C POCTOM TEMIIEPATYPHI JOJI0 COOCTBEHHBIX
u3nydyeHuil. B nuamazoHe BhIlIe TpeX MKM MOIIHOCTh COOCTBEHHOI'O TEIUIOBOTO H3Iy4YEHHS
00BEKTa MOKET MPEBBIIIATH MOIIIHOCTh OTPAKEHHOTO UM CBETA.

B cBs3u ¢ 3TUMH CcBOMCTBaMH B MH(PAaKpaCHOM JHMAra30HEe MOSABISETCS TOMOTHUTENbHBIN
NpPU3HAK - TeMIleparypa pPa3JMYHbIX YYaCTKOB TIIOBEPXHOCTH OO0BEKTa MO OTHOLICHHIO K
TeMriepatype GoHa.

3pUTENbHBIN aHAINM3AaTOp YEJIOBEKAa HE BOCIPHUHUMAET JIyYd B MH(PaKpacHOM Juamna3oHe.
[ToaToMy BHIIOBBIE JEMACKUPYIOLIUE MPU3HAKK B ATOM JHarna3oHe JOOBIBAIOTCS C MOMOIIBIO
CHeUHaTbHBIX NMPHUOOPOB (HOYHOTO BUJCHMSA, TEIUIOBU30POB), MMEIOUIMX XYJIIee pa3pelieHHe,
yeM ria3 denoBeka. Kpome Toro, BHAMMOe H300pakeHHE Ha DJKpaHax »JTHX HpuOOpoB
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onHoueTHoe. Ho m300pakenue B MH(ppaKpacHOM IUANa30HE MOXKET OBITh MOJYYEHO MPH MalIoi
OCBEILIEHHOCTH OOBEKTa WM JaXe B IOJHOM TeMHOTe. B 3ToM ciydae K JeMacKuUpyIOLUIUM
NpU3HAKaM J00aBISIOTCS MPU3HAKH, XapaKTePU3YIOIIUE TeMIIepaTypy MOBEPXHOCTH OOBEKTA.

B o0mem cinywae x agemackupyromuMm mpuszHakaMm obbekta B MK-nmamazone oTtHocsTcs
CIICAYIOIINE:

- FEOMETPUUECKHUE XapaKTEPUCTUKHU BHEIIHEro BuAa oO0bekTa (dopma, pazMepbl, JeTalu
IIOBEPXHOCTH);

- TeMIIepaTypa MOBEPXHOCTH.

B pammonnanazone HaOmiogaercss Oosiee ClOKHAs KapTHHA, YeM IPU OTPAKCHHUU CBETA.
OtpaxkaTelbHbIe BO3MOKHOCTH IIOBEPXHOCTH B O3TOM JMAala3oHE OMNPEICNAIOTCsS, KpoMme
yKa3aHHBIX JJISl CBETA, €€ AJICKTPONPOBOTHOCTHIO U KOH(UTYpallMeil OTHOCUTEIBHO HAIPABJICHUS
najarolel BOIHbBI. boJpIias yacTh Cyly OTpa)kaeT 3JIEKTPOMAarHUTHYIO BOJIHY B paJuo/IMana3oHe
¢ Qy3HO, CIOKOHHAs BOAHASI IOBEPXHOCTH - 36PKAIIBHO.

PanuonokanmonHoe n3o0pakeHrue 00bEKTOB CII0KHOU POPMBI (aBTOMOOHIIB, CAMOJIET U JIP.)
dopMHpyeTCsi COBOKYIMHOCTBIO OTJENBHBIX IMATEH PAa3IUYHOM SPKOCTH, COOTBETCTBYIOIIMX TaK
HA3bIBAEMBbIM  “OJIECTSIIMM TOYKaM~  OOBEKTOB, OTPAXKAIOUIMX CHTHAJI B HalpaBICHUH
paauonokauronHod crtanuuu (PJIC). “bnectsmiue TOukM” Ha SKpaHE JIOKaTopa CO3JaroT
MOBEPXHOCTU OOBEKTOB, PACIONOKEHHBIX MEPIEHIUKYISIPHO HAMPABICHUIO OOIYUYCHHUSI, a TAaKKe
AIIEMEHTHI KOHCTPYKLWHU, KOTOPBIE TOCIIE MEePEOTPAKECHUN BHYTPH KOHCTPYKIIMU PaJUOBOIHBI K
MPUEMHHUKY paanosiokaropa. Hanbonbiel oTpaxkaromiei criocOOHOCThIO B HAMPaBICHUH aHTEHHBI
PaZMOIOKAIIMOHHON CTaHIMK 00JIaIal0T KOHCTPYKIMH B BHIE 2-4-X )KECTKO CBS3aHHBIX MEXKIY
co00il B3aMMHO MEPIEHIUKYISAPHBIX METALTUYECKUX WU METATM3UPOBAHHBIX ILTIOCKOCTEH.
Takue KOHCTPYKIIMHM HAa3bIBAIOTCS YTOJIKOBBIMH PaJMOO0TPAXKATEISIMU, IIMPOKO MPUMEHSIEMBIMH
JUTSL UMUTAIIUU JIOXKHBIX 0OBEKTOB.

KoHKpeTHBI BHI pPagMOIOKAIIMOHHOTO H300paXCHHS 3aBUCUT OT TMOJOXKEHUS OOBEKTa
OTHOCUTENIbHO HAmpaBleHUs OOIYy4YeHMs, TaK KaK MpPU HM3MEHEHUH OPHEHTALUd MEHSETCS
KOJIMYECTBO U B3aMMHOE MOJIOXKEHHE “OJIECTAIINX TOUEK .

CrnenoBartenbHO, pa3Mepsl U (hopMa paJvoIOKaIIMOHHOTO U300paXKeHUsI MOTYT CYIIECTBEHHO
MEHSTBCS B 3aBUCHMOCTH OT BEJIUYMHBI MHIWKATPUCHI OTPAKEHHS M OTIMYATHCS OT MOMOOHBIX
NpPU3HAKOB, HaOJI0MaeMbIX B BUAMMOM cBere. OTpaxarenbHas CIIOCOOHOCTh OOBEKTa
xapakrepusyetcs 3¢ (HEKTUBHOMN TUIOMIAIBIO0 PACCESHUSA.

D¢ dexTrBHAs TUIOMAAb paccessHUs (OTPaykeHHs) COOTBETCTBYET IUIONIAAN MIIOCKOM XOpoIIo
NPOBOJIAIIEH (METAITMYECKO) TTOBEPXHOCTH, MEPIEHANKYIISIPHON K HaNpaBJICHUIO OOTYYEeHUS U
NOMEIIEHHOW B TOYKE HAXOXIEHHUS OOBEKTa M KOTOpas CO3JaeT y NPUEMHOM aHTEHHBI
PaZMOIOKAIIMOHHON CTAHIIMH TaKyO )K€ TUIOTHOCTH ITOTOKA MOIIHOCTH, KaK Iz)eaHI)HBIfI OOBEKT.

OddexTuBHAS TUIOMIAL paccesHUs YeloBeKka cocTapiseT okono 0.1-1 M“, merkoBoro

aBTOMOOWIS - OKOJI0 3-5 M, Tpy30oBoro aBromobmis 7-10 M%. B CBA3M ¢ CHITBHOH 3aBHCHMOCTBIO
3Ha4YeHUI d(PPEKTUBHOM IIIOIIAIA PACCESTHUS OT MPOCTPAHCTBEHHOTO MOJIOKEHUSI 00bEKTa
OTHOCHTEJIbHO HAaNPaBJIeHUs Ha PaIiOJIOKAIIMOHHYIO CTAaHIIMIO UMEET MECTO O0JIbIION pazopoc
JAQHHBIX JIJIS OJTHUX U TeX )K€ 00BEKTOB.

Kpome Toro, B 3aBUCUMOCTH OT JUTMHBI 00TyJaromiasi 3IeKTPOMarHUTHAs BOJIHA OTPa)kaeTcs
HE TOJIBKO OT IOBEPXHOCTH OOBEKTa, HO M OT Oojiee TNIyOMHHBIX ee cioeB. [IpoHukaromas
CIIOCOOHOCTH B JCIIMMETPOBOM JIMAIa30HE ISl CyXOM MOYBHI, HAIPUMEP, MOKET COCTaBIATH 1-
2 M.

K OCHOBHBIM BHJIOBBIM JEMAaCKUPYIOUIUM TMPU3HAKaM OOBEKTOB PaHOJIOKAIIMOHHOTO
HaAOJIFOEHUS OTHOCSITCH:

- TEOMETPHUUECKHE U SIPKOCTHBIE XapaKTepUCTUKH ((hopma, pa3Mepshl, SIPKOCTh, JIETalN);
- a(ppexkTrBHAS TIIIOMIAH PACCESTHUS;

- IIEKTPOIPOBOTHOCTh MIOBEPXHOCTH;

Bunossle nemackupyrolue npu3Hakyd B pajuouana3oHe JT00bIBAIOTCS TAK)KE C MOMOIIBIO
TEIUIOBOM PaJMOIOKAINU, TPUEMHUKH KOTOPOW CHOCOOHBI MPUHUMATh CUTHAIBI COOCTBEHHBIX
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AIIEKTPOMArHUTHBIX U3Iy4eHUH U (pOpMUpOBaTH Ha UX OCHOBE M300paxKeHusi 00bEeKTOB. Tak Kak
BO3MOXKHOCTH ~ TEIUIOBBIX  paJUOJIOKaTOpPOB BECbMa OTrPaHWYEHBl IO pa3pelleHUI0 ¢
YyBCTBUTEIBHOCTH, TO JEMACKHUPYIOUIME NPU3HAKKA B PAJUOJHMANa30HE IO3BOJISIOT BBISBISATH
MEHBIINH YeM B BUIMMOM JHara3oHe Habop MPU3HAKOB.

Takum 00pa3oM, MaKCHMalbHOE KOJIMYECTBO IIPH3HAKOB BHEIIHETO BHJA OOBEKTa
o0ecIeunBaroT B BUIUMOM ONTHYECKOM JTHara3oHe (JOTONMPHEMHHKH C BEICOKMM pa3pelieHreM, K
KOTOPBIM B IIEPBYIO OYepeb OTHOCHUTCS Ti1a3 YeIOBEKa.

B undpakpacHoM anamna3oHe U B OCOOCHHOCTH B PaJHoOAHAaNa30He KOJIMYECTBO U KaueCTBO
NpU3HAKOB  yMeHbmiaercs. OTcyrcTByeT Takoil MH(QOPMATUBHBIA MpPHU3HAK KAk  IIBET.
C yBesqIM4eHHEM JUIMHBI BOJHBI YXY/IIACTCS pa3pellieHHe XapaKTePUCTHK NMpU3HaKa, HarpuMmep,
TOYHOCTh OLIEHKHM pa3MepoB oObekTa M ero aeraineil. Ecium B uH(ppakpacHOM amamasoHe IO
U300pKEHUIO MOXKHO H3MEpATh OOBEKTHI HAa MECTHOCTH C TOYHOCTBIO 0 AOJIEH MM, TO
MaKCHUMaJbHOE pa3pelieHHe pPaguoJOKALMOHHBIX CTAHIMA COCTaBISET EIWHUIBI METPOB.
[TosToMy Ha PaaMOIOKAMOHHOM H300paXKeHHH OYIyT OTCYTCTBOBATh MHOTHE JIETalN OOBEKTa,
HaOoaeMbple Ha €ro M300paKEHHUM B ONTHYECKOM auana3zoHe. OIHAaKo B MH(PAKpacCHOM HU
pagroanana3oHax MPOSBISIOTCS JOTOJHUTEIbHBIE MPU3HAKH, KOTOPHIE B BHIMMOM JHAlla30HEe
OTCYTCTBYIOT.

B pagnonmana3zoHe SpKOCTh TOYKH —PaJMOJIOKAIMOHHOTO H300paXEHUS 3aBUCUT OT
AIIEKTPOIPOBOTHOCTH MaTepHalia MOBEPXHOCTU M YPPEKTHUBHOMN TUIOMIAIN paccesiHust. Yem BhIie
AJIEKTPOTIPOBOTHOCTH TIOBEPXHOCTH 00BEKTa M OOJbIIE IUIOMIAb PACCESHUS, TEM OOJbIIast 4acTh
SHEPTUHU OTPAKACTCS B HAMIPABICHUH ITPUEMO-TIEPEIArOIIeii aHTEHHBI PaJHOJIOKATOPA.

CrnenoBarenbHO, BUOBBIE JEMAcCKUPYIOIIME NMPU3HAKU OOBEKTOB U OKpPY)KAIOLIEH cpeabl
(pona) oOpa3yroT HpPU3HAKOBBIC CTPYKTYpPHI, OTIMYAIONIMECS B PA3IMYHBIX TUAra3oHax IIUH
3JIEKTPOMArHUTHON BOJIHBI. DTHU CBOMCTBA BUIOBBIX JI€MACKUPYIOIIUX MPU3HAKOB HUCIOJIb3YIOTCS
pYU KOMIUIEKCHOM JOOBIBaHUM MH()OPMALWU M MX HEOOXOAWMO YYHUTBHIBATH NMPU OpPTaHU3ALUHU
3aIIUTHI.

1.2.3. CurnajnbHble 1eMACKHPYIOIIHe MPU3HAKHU

[ToHsiTHE «CUTHAD» TOCTATOYHO €MKOE U B 00IEM cilydae 0003HA4YaeT yCIOBHBINA 3HAK JUIs
nepefayd Ha pacCTOsIHWE KakKUX-HUOYyIb cCBeleHWi. B JaHHBIX MaTepuanax IMOJ CHUIHAJIOM
MOHMMAETCS HOCUTENb MH(OPMALMK B BUJAE MOJS WIM NMOTOKA MHUKPOYACTHUIL (JIEKTPOHOB, €
Tenus).

CocTtaB ecTeCTBEHHBIX M HCKYCCTBEHHBIX CHUTHaJOB MHOrooOpaseH. K HMUM oTHOcsATCS
coOcTBeHHbIe (0OYCIIOBIICHHBIC TEIUIOBBIM JBHKECHHEM 3JIEKTPOHOB, CBETOBBIC, PaHOAKTUBHEIC)
U3ITy4yeHUs] O0OBEKTOB, OTPAKEHHBIE OT OOBEKTOB IMOJS M U3IYyYEHHs, a TakXke pa3HooOpa3HbIe
CO3/IaHHBIE YEJIOBEKOM MCTOUYHUKU 3JIEKTPOMArHUTHBIX W3IY4YeHUH (paguo M 3IIEKTpUUYECKHUE
ycTpoiicTBa, npubopsl, cpenactna). IlocienHue Moryt paccMaTpuBaThCsl KaK CaMOCTOSITENbHbBIE
00BEKTHI 3aIUTHI, HATPUMED, PAJUOCTAHIINHU, TAaK U BXOJUTH B COCTAB APYTUX O0BEKTOB.

Knaccudukanus curnanos npejacrasieHa Ha puc. 1.4.
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CUrHane!
no M IHHe KD no exay Mo perynapHocTH
Mo popre NaKpone MH DR MAaLKHM NOAENEHMA

- gHaNOroekele - AEYCTHHECKHE - pEYeBLEIE - PECYNAPHEE
- AUGEPETHEIR - ANEKTPHYECKEHE - TenerpadgHee - CAYYakHEIE

- MATHMTHEIR - TRNeKoA0BkRI2

- ANEKTPOMArHWTHEIE - tHEAKGHMUNEHEIR

- KOPNYCEY NAPHEIR - TENEEW3HOHHEIE

- MATEPHANEHD- - WCIOBHEIE

EELWECTEEHHEIR
Puc. 1.4. Knaccudukanus curHanos.

K aHamoroBbIM CUTHalIaM OTHOCSITCSI CHTHAJIbI, YPOBEHb (AMIUTUTYAA) KOTOPBIX MOMKET
NPUHUMATDH IPOU3BOJILHBIC 3HAUCHHSI B OTIPE/ICTICHHOM JJIsi CUTHAJIA HHTEPBAJIE.

AMIUTUTY]a TPOCTOTO M JOCTAaTOYHO PACIPOCTPAHECHHOTO B MPHPOJEC aHAIOBOTO
rapMOHUYECKOTO CUTHAJIAa U3MEHSETCS 110 CHHYCOUJAIbHOMY 3aKOHY:

s(t)=Asin(wt+e), roe A-ammmtyna, o=2nf-kpyroBas dvactora konebanus, ¢ - dasa
KOJIeOaHusI.

Yacrota f=0/21 usmepsiercst B ['1l 1 Ha3bIBACTCS THHEWHOM.

BoJIBIIIMHCTBO aHAJIOTOBBIX CHUTHAJIOB HMMEIOT Oojiee cloxHyto ¢opmy. I[lepuonnveckue
(moBTOpAOIIKECs uepe3 BpeMs Tp- mepuoja) cUrHaiabl NPOU3BOJIIBHOM (OpPMBI MOTYT OBITH
NPEJICTaBJICHBI B COOTBETCTBUU C (hopMyiioii Dypbe B BUIC CYMMbI TAPMOHUYECKUX KOJICOAHMIA:

n
s()=Co+ D Crcos(kot - ¢y),
i=1
riae C, - MOCTOsIHHAs COCTAaBIIAIONIAs CUTHANA,

Cx - aMIIUTYAa K-Oi TapMOHUKH curHana (k=1,2,.....,n);

KO U QP - 94acToTa U (pa3a K-oif TApMOHUKH CUTHAJIA.

[Tapamerpsl psna @Pypbe BBIYUCIAIOTCS MO COOTBETCTBYIOIIMM QopmynaM. Psan dypbe
npecTaBisieT co00 MaTeMaTHYECKYI0 MOJIeNb IEPUOIUNUYECKOT0 CUTHAJIa, TaKXKe Kak JII00OH 1[BET
MOJKET OBITh Pa3JI0’KEH Ha COCTABIISIIOIINE KPACHOTO, 3€JIEHOTO U CHHETO I[BETOB.

CoOBOKYITHOCTh TAPMOHMYECKHX COCTABIISIOLINX CUTHAJIA 00pa3yloT €ro CHeKTp.

AMIUIATYIa KaXKJION CIEKTPAIbHOW COCTaBIIAIONICH XapakTEepU3yeT SHEPIHI0 CUTHaja Ha
COOTBETCTBYIOILIEN TAPMOHMKE OCHOBHOM 4acTOTBL. YeM BbIIIE CKOPOCTh MU3MEHEHUS aMIUIMTY/IbI
CUTHajla, TeM OOJjbllIe J0JsI B €ro CHEKTPE BBICOKOYACTOTHBIX T'apMOHMK. PazHOCTH Mexnay
MaKCHMaJIbHOW M MMHMMAJIbHOW 4aCTOTAMM CIIEKTpa CUTHAJIa, MEKIY KOTOPBIMH COCPENOTOUYEHO
OCHOBHasl 4acTb, Hampumep, 95%, Ha3bpiBaeTca WMPHUHOM crnekTpa. ['paduueckoe nzolOpakeHue
CIEeKTpa MEepHOANUECKOTO CUTHANA IPEeCTaBIeHo Ha puc. 1.5.

C
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Puc. 1.5. Cnextp neproauyecKkoro aHajaoroBoro CUrHalia.

YacToThl COCTaBISIONUIUX CIEKTpa HENEPUOAMYECKOTO aHAJIIOTOBOTO CHTHajda HETPEPHIBHO
MeHstoTea. [lpn HaOMoAeHWM CHeKTpa TakKoro CUTHajJa Ha DJKpaHe CIIEKTPOAaHAIM3aTopa
MOJIO)KEHWE W YPOBEHb PAa3JIMYHBIX CIEKTPAIbHBIX COCTABJISIIOMNIMX HEMPEPhIBHO MEHSIOTCS M
CHEKTP BBIMJIAAUT KaK CIUIOIIHOW. B COOTBETCTBUMM € M3MEHEHUEM aMIUIMTYZAbl aHAJIOTOBOTO
CUTHAJIa MEHSETCS €ro SHEPrus WM MOIIHOCTH (TaK KaKk MOIIHOCTh MPOMOPLHOHAIbHA KBAJIpaTy
aMIUIUTYZbI). B 3aBUCHMOCTH OT BpEMEHU M3MEPEHUS SHEPrUM CUTHAla Pas3jInyaroT CPEIHIO U
MT'HOBEHHYIO MOIIIHOCTb. JlecsATHUHBIN Ioraprudm OTHOIICHHUS MAaKCUMAaJIbHOM MOLTHOCTH CUTHAJa
K MUHUMAaJIbHON Ha3bIBaeTCAd JUHAMUYECKUM JUANa30HOM CUTHAJIA.

Takxum 00pa3om, aHAJIOTOBBIN CUTHAJ OMHUCHIBACTCS HAOOPOM HapaMeTPOB, SBISIOLIUXCS €TO
npusHakamu. K HUM oTHOCATCSA:

- YaCTOTa FrapMOHUYECKOTO WJIM AUAIA30H YacTOT sl HEPETYJIAPHOTO CUTHAJIA;

- (haza curnana;

- JUIUTETIbHOCTh CUTHAJIA;

- aMIUTMTY/a UM MOUIHOCTh CUTHAJA;

- IIMPUHA CIIEKTPa CUTHANIA;

- IMHAMHWYECKHUU IUana30H CUrHaJa.

VY IUCKPETHBIX CHUTHAJIOB AaMIUIUTyJa HMMEET KOHEUHBIM, 3apaHee OIpeaeleHHBbIH Habop
3HaueHui. Hanbosee mmpoko npumeHsieTcst IBOMUHbIN (OMHApHBIN) TUCKPETHBINA curai: B OBM,
B Tenerpaduu, mpu nepenadye naHHbIX. MHbOpManmoHHble cUTHANBI, HUPKyIupyomue B OBM
IBM PC, umerot 3Hauenust ammumtyasl: 0 u 5 B. OcmumorpaMMa OMHApHOTO CHTHAJIA TIOKa3aHa
Ha puc. 1.6.

st

— T —H T

n
Puc. 1. 6. OcuuiorpaMmma GMHApHOTO CUTHATIA.

JIMCKpETHBIN CUTHAJI XapaKTEpU3yeTCs CICAYIOLMMHU IapaMeTpaMH: aMIUIMTYIoU A u
MOIIHOCTBIO P, AIHMTenbHOCTBIO UMITyJbCa T, nepuogoM Ty unu yactotoit F, =1/T, noBTopenus
UMIYJIbCOB (JUIs MEPUOAMYECKHX IUCKPETHBIX CUTHAIOB), IIMPUHON crHekTpa curHaiza AF,
CKBO)XHOCTHIO UMIYJILCOB 0=Ty/Ty,.

CrexkTp JAMCKPETHOTO NEPUOJUYECKOr0 CHTHAJIA COJEPKUT OECKOHEUHOE KOJIMYECTBO

yOBIBAIOIIMX IO aMIUIMTYyJE TapMOHHK. [ OMHApHOro MEpHOAMYECKOro CHUrHajia (parMeHT
CIEKTpa Moka3aH Ha puc. 1.7.

Cre

| .
iz, M, 3@, 2, S, a3y, 7, 4, w7, 5t

Puc. 1.7. Cnextp 6MHapHOTO CUTHaIA.
OH xapakTepu3yeTcs ClIeIyIOUUMU CBOMCTBAMM:
- AaMIUTUTYAAa TAPMOHUYECKOU cocTaBisitonie Cy yMEHBIIIAETCS 10 3aKOHY ‘ sinx/x ‘ X
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- amrmuTyaa rapmonuku Cy oOpaiaercs B HOJb B TOYKaX K/T,, k=1,2,...;

- B o6mactu yacrot crekrpa (0 - 1/1,) pacnonararorcst o -1 rapMOHUK;

- IOCTOSTHHAsI COCTABIISAIONIAs CUTHAIA paBHA A/qL.

VYuuTbIBas, 4T0 OOJbIIAS YACTh SHEPIHH CHTHAJNIA COCPEe0TOYeHa B oOnactu yactot 0 - 1/t,,
IIMPHHA CIEKTpa OMHAPHOI'O MEPUOANYECKOr0 CHUTHala MpUOIM3UTENbHO OIIEHUBACTCS I10
dbopmyine: AF, =1/t,.

[Ipy TPOXOXKAEHUU TUCKPETHBIX CHUTHAJIOB IO pEAIbHBIM 3JCKTPUYECKUM IIETIsIM
pPaMOTeXHUYECKUX CPEACTB C OIPAaHMYEHHON IOJOCOW MPONYyCKaHUs MX (opMa HCKaXaeTcs U
KpyTH3Ha CKJIOHa MMIIyJIbca yMeHbIIaercs. lIpsMoyrosbHblii  HUMITyabC  HpuoOpeTaer
KOJIOKOJI000pa3Hyto ¢opmy. B pesynbrare 3TOro pasMbIBaeTcsi IpaHuLa MEXIy aMILTUTYAOH
AQHAJIOTOBOTO U JIUCKPETHOTO CHUTHANOB. VckaxkeHuss (QOpMBI W YMEHBIICHHE aMILTUTY/IbI
UMITYJIbCHBIX CHUTHAJIOB B IPOBOJAX OrPAaHUYMBAIOT JAIbHOCTh UX MEpeAayd, Hampumep, UL
o0ecrieyeHnss MEXMAIIMHHOTO 0OMEeHa JAaHHBIMH B JIOKAIBHBIX CETSX.

[To ¢usnyeckoit mnpupose cUrHaIbl MOTYT OBbITh aKyCTHUYECKMMH, 3JIEKTPUUYECKUMU,
MarHUTHBIMH, SJIEKTPOMarHUTHBIMU, KOPITYCKYJISIPHBIMU (B BHJI€ TOTOKOB JIEMEHTAPHBIX YaCTHUIN)
U MaTepuallbHO-BEIIECTBEHHBIMH, HalpUMep, Haxy4yhe J00aBKM B ra3 MojaloT CUrHalI o0 ero
yTEuKe).

CurHansl mo BuMIy MnepenaBaeMoil HMH(OpManuu IensTcs Ha peueBble, TenerpagHsle,
TEJIEKOIOBBIC, (DaKCUMUIIBHBIC, TEIEBU3UOHHBIC, O PAJAMOAKTHBHBIX M3IyYCHHSX U YCIOBHBIC.
Tenerpaduble M TENEKOMOBbIE CUTHAIBl HCHOJB3YIOTCA Ul INepenaud OyKBEeHHO-LIU(POBOH
uH(pOpMallMd C HU3KOW M BBICOKOM CKOPOCTBIO COOTBETCTBEHHO. MDaKkCUMUIIbHBIE U
TEJIEBU3MOHHBIE CUTHAJIBI 00ECIIEUMBAIOT Mepelauy HEMOABUKHBIX U MOJBMIKHBIX M300pa’KeHHH.
CurHansl paJoaKTUBHBIX M3ITyYCHHUN SBISIFOTCS JEMACKUPYIOUIMMHU MTPU3HAKAMHU PAJHOAKTUBHBIX
BEIIECTB. YCJOBHbIE CHUTHalbl HECYT WH(OpPMAlMIO, COJAEp)KaHHE KOTOPOW IpeBapUTEIbHO
ONpEAEIEHO MEXJAYy €€ HCTOYHMKOM M IMOJydaTeleM, HallpuMmep, TOpLIOK C LBETKOM Ha
MOJJOKOHHHKE - O IPOBAJIE SIBKU B JIUTEPATYPHBIX MPOU3BENICHHUSX O Pa3BeTUUKAX.

Bun undopmaniuu, cogepxaiiieil B CUTHaJE, U3MEHSIET €ro JeMAacKUPYIOIINe PU3HAKU:
¢dopMy, IUPUHY CHEKTPa, YaCTOTHBIM U AMHAMUUYECKUH nuana3oH. Hampumep, crangapTHBIN
pedeBoii CUTHAJ, IepeiaBaeMblil o TenedoHHON IMHUU, uMeeT mupuny cnektpa 300-3400 ['h,
3ByKOBOH - 16-20000 I'11, TeneBu3noHHBIN - 6-8 MI'11 u T. 1. [IpousBenenne B=AF; 1. Ha3biBaeTcs
6a3oit curnana. Eciiu B=1, To curnain y3komnonocHsiif. [Ipu B>>1 - curnan mmpoKkomnonocHsli.

[To BpeMeHU MPOSIBIICHHS CUTHAJIBI MOTYT OBITh PETYJISIPHBIMH, BPEMSI MTOSIBIIEHUS] KOTOPBIX
NOJIy4aTeNo HH(OpMAIMK U3BECTHO, HAITPUMEP, CUTHAJIBI TOUHOT'O BPEMEHH, U CiIydaiiHble, Koraa
3TO BpeMs HeU3BeCTHO. CTaTUCTHUECKHUE XapaKTEPUCTUKH IPOSBIIEHUS CIIy4allHbIX CUTHAJIOB BO
BpPEMEHHU MOTYT MPEJCTABIATh COO0I 10cTaTOYHO MH(OPMATHBHBIE JEMACKUPYIOLIHE MPU3HAKH
MCTOYHUKOB, MPEXK/Ie BCEro, 00 UX MPUHAJICKHOCTU U pexkuMax QpyHkunoHupoBanus. Hanpumep,
NOSBJICHHE B IOMEIIEHUH PaInOCUTHATIA BO BPEMs BE/IEHUS B HEM Pa3rOBOPOB MOXKET C
JIOCTaTOYHO BBICOKOM BEPOSITHOCTBIO CIIY>KUTh J€MACKUPYIOLIUM IPU3HAKOM 3aKJIaTHOTO
YCTPOMCTBA C aKyCTOAaBTOMATOM.

1.2.4. BemecTBeHHbIE IeMACKUPYIOIIHE MPU3HAKHU

[ToTpeOuTenbckre CBOMCTBA M3ICIMA W TOBApPOB 3aBUCAT HE TOJIBKO U HE CTOJBKO OT
KOHCTPYKTUBHBIX U CXEMOTEXHHYECKUX PEIICHH, HO U OT CBOMCTB MaTEpPHaJIOB, U3 KOTOPBIX
CO3JIAI0TCA 3TH TOBApHI U u3aenus. [loaTomy cocTaB, CBOMCTBA M TEXHOJIOTUS MOJYYEHUS BEIIECTB
C OTHUMH CBOWCTBAMH BBI3BIBAIOT OOJIBIION MHTEPEC Y CIEIUAIHUCTOB, @ HHPOPMAIIHS O HUX MOXKET
OBITh upe3BbUAliHO goporoi. Jlmst oOecrieueHuss 0e30MacHOCTH ATOM WHOOpPMAIMK BaXKHO
MPEACTABISTh MPU3HAKU, TTO KOTOPBHIM 3JIOYMBIIIJIEHHUK MOKET BOCCO3/aTh BEIIECTBO C HOBBIMHU
cBoiictBamu. Knaccudukaiys OCHOBHBIX BELIECTBEHHBIX MPU3HAKOB Ipe/icTaBieHa Ha puc. 1.8.
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MpHaHakK BelLEcTES

CocTae CTpoeHKE CeniicTea
- HHZHYECEMI - MAKPOGKONMYECKDe - MEXIHWYECKHE
- XHMHYBCEHH - MHUEROGKONMYECKDE - XHUMWYECEME
- M3O0TOMHBIR - cyBMUHKpOCKANMYEG- - AKYCTHYECKHE
- HOHHEIH Koe - TENNOBLIE
(0.nA nnazmel) - NYUYMCTRIE
- ANEKTAMYEGKME
- METHHTHLIE
- A0 EpHEIE

Puc.1.8. Knaccuduxanus BenecTBeHHBIX TPU3HAKOB.

[To pusmyeckoMy cocTaBy BeIlIECTBA MOTYT OBITb OAHOPOIHBIMU TBEPABIMH (KYCKOBBIMH,
MOPOIIKOBBIMH), >KUJKUMH, Ta3000pa3HBIMU M HEOJAHOPOJHBIMU, B BHUJIE B3BECEH, SMYIbCUH
U T. I

[To xumMuyeckoMy cOCTaBy BeIIECTBA JENATCA Ha OpPraHMYeCKHMEe U HEOpPraHUYecKHe.
XUMUYECKUE DIIEMEHTHl KJIACCU(DULUPYIOTCA B COOTBETCTBHH C TMEPUOAMYECKON CHCTEMOM
anieMeHTOB MenneneeBa. BaxHeMuMu KjlaccaMu HEOPraHMYECKUX COEJUHEHHMH SBISIOTCS
OKCHUJbI (BEIECTBA, COCTOAIIUE M3 JIBYX AJIEMEHTOB, OJMH W3 KOTOPBIX SBJSETCS KHCIOPO.),
KHUCJIOTbI, OCHOBAHHUS U COJIU.

H30TOMnHBII cOCTaB XapaKTepu3yeT CTaOUIBLHOCTh WM HECTAOMIBHOCTD SJIEp BEIIECTB WIIH,
JPYTMMHU CJIOBAMHU, HAIMYUE PAJMOAKTUBHBIX U30TOIOB Y pacCCMaTpUBAaEMOI'0 BEIIECTBA.

HonHbINl cOCTaB BelIecTBa ONPEAENSeTCS MPH HAXO0XKACHWW €ro B  HOHM3UPOBAHHOM
COCTOSTHUM, Ha3bIBAEMOM IJIa3MOM W BO3HHMKAIOUIEM IOJ JEWCTBUEM BBICOKOW TeMIEpaTypbl WU
ra3oBOTro paspsiza (Ui ra3000pa3HbIX BEIIECTB).

CrtpoeHue BeUIeCTB pa3IU4al0OT Ha MaKpPOCKOIHWYECKOM YPOBHE, MHUKPOCKOIHWYECKOM H
CYOMUKPOCKOTIMUECKOM (KPUCTAJUIMUECKON pEMIETKH, MaKpPOMOJEKYJ, MOJEKYN, CyOaTOMHBIX
YacTUIl U aTOMOB.

MexaHudeckre CBOMCTBA BEUIECTB XapaKTEPUIYIOT UX MPOUYHOCTh Ha CKATHE U PACTSHKEHHUE,
TBEPAOCTb, BA3KOCTh, INIOTHOCTh, HOPUCTOCTD, INIACTUYHOCTh, CMAaYMBAEMOCTh, HEIPOHUIIAEMOCTh
UT. 1.

XVMHYECKHE CBOMCTBA BEILECTBA ONPEAECISAIOTCA IO pe3yibTaTaM B3aUMOJCHCTBUS €ro C
JPYTUMU BEIIECTBAMH.

AKYCTHYECKHE CBOMCTBA OIPEAEISAIOT CKOPOCTh Iepedauyd M MOIVIOIIEHHS 3ByKa B
BELIECTBE.

TemioBble CBOICTBA OLIEHUBAIOTCA MO TeMmmeparype (a30BbIX MEPEX0J0B M3 OJHOTO
COCTOSIHUS B IPYro€, TEIIONPOBOAHOCTH, TEIUIOEMKOCTH U JIp.

Jlyuuctele (ONTHYECKHE, PEHTICHOBCKHME U Jp.) CBOWCTBA BEIIECTBA OMMCHIBAIOTCSA
Kod(puimeHTaMu M CIEKTPATbHBIMH  XapaKTEPUCTUKAMU  TPOMYCKAHUS, OTPAXKEHUS,
MPETOMIICHUS, BO3MOKHOCTSIMH TI0 TUGPAKIUH, TMOISIPU3ANNA U UHTEPPEPEHIINU Ty4Yei cBeTa B
uH(ppaKpacHOM, BUAUMOM H yJIbTpaduoIeTOBOM JAHAMa30HAX, a TAKKE raMMa-u3Iy4eHHi.

ONEKTPONPOBOJIHOCTh,  BEJIMYMHBI  TE€PMO-3JC,  OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIE
MOTEHITUAIBI, TIOTCHIIMAIBI MOHW3AINH, TUIJICKTPUYECKass M MAarHUTHAs MPOHHUIIAEMOCTh H T.II.
XapaKTEePU3YIOT ANEKTPUUECKHUE U MAarHUTHBIE CBOMCTBA BEIIECTBA.

SnepHble CBOICTBa BeIleCTBAa OLIEHMBAIOTCA IO Macce H30TONOB, Macce U IMepuoay
noJytypacnajia paauoaKTUBHBIX YaCTHUIL U Jp.

[Ipu pemeHun 3agad 3amMThl MHGOPMALMM ST MPHU3HAKU pacCMAaTPUBAIOTCA Kak
JNEMACKUPYIOIIUE TPUMEHUTEIHHO K BEIIECTBAM M MarepuaiaM, WHGOpManus O KOTOPBIX
OTHOCHUTCSI K CeKpeTHOW (kKoH(umeHnmanbHOH). BermecTBa, comepxariie AeMacKUPYIOIIHE
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BEIIICCTBCHHBIC MPU3HAKK, HA3bIBAIOT JEMACKHPYIOIIMMHU BellecTBaMu. B pesynbrarte (husuko-
XUMHYECKOI0 aHaJIM3a 3THUX BEIIEeCTB JOObIBaeTcss MHPOpMAIKU 00 UX CBOMCTBAX M TEXHOJOTUHU
uzrorosieHus. [lpuMepoMm JeMacKUpyIOIIMX BEIIECTB CIYXKaT paJdOaKTUBHBIC BEIIECTBA,
JNEMACKUPYIOLUUMH TpPU3HAKAMH KOTOPBIX SIBISIOTCS O, [3, U Y-U3JIydeHus. Aibda-u3iydyeHue
COCTOUT M3 ATOMHBIX SIAEP Teausl C JBOWHBIM TOJIOXKHUTEJIBHBIM 3apsiioM, IBHXKYIIUXCA CO
ckopocthio 14000-20000 xm/c. bera-msmydeHuwe NpencTaBiseT COOOM 3JIEKTPOHBI, CKOPOCTH
KOTOPBIX OJIM3KH K CKOPOCTH CBeTa. [ aMMa-u3IydeHue SBIISICTCS JIEKTPOMArHUTHBIM U3ITyYeHUEM
¢ mHOM BOoTHBI MeHee 100 MKM. 3apsii 1 CKOPOCTh (PHEPTHIO) 0L U [3-4aCTHI] OMPEISIIIOT 0 MX
OTKJIOHEHHUIO B AJIEKTPUYECKOM M MAarHUTHOM TNOJSX H3BECTHOM HAIpPSHKEHHOCTH. DHEPTUI0 U
COOTBETCTBEHHO JIJTMHY BOJHBI Y-M3IYYCHHUS HAXOMASAT IO SHEPTUU AIEKTPOHOB, OCBOOOXKIaEMBIX
U3 Pa3IMYHBIX BEIIECTB MO/ JECHCTBUEM 3TOTO H3ITYUCHHUS.

[ToTeHmanbHble BOBMOXXHOCTH BBISIBIICHUSI IPU3HAKOB JEMACKUPYIOIIUX BELIECTB 3aBUCST
OT KOHIICHTPAllMM JEMACKUPYIOIIUX BEUIECTB MpH JOOBIBaHMHU. MHHHUMAaIbHO-IOMYCTHUMbIE
3HAQYEHUS  KOHIEHTpAlMh  JEMACKUPYIOIIMX  BEIIECTB,  HCKIIOYAIONIME  TOJy4YCHHE
3MOYMBIIUICHHUKAMH  3alllUIIaeMoil WH(OpManuu,  UCHONB3YIOTCS B KaueCcTBE HOPM IMIpH
obecrnieueHnH OE30MaCHOCTH HH()OPMAIIMH O BEIIECTBEHHBIX MPU3HAKAX.

1.3. UcTOYHUKHU U HOCHTEIH HHpOpMauun
1.3.1. Knaccudukanus HCTOUYHUKOB U HOocuTe/ el nHopMauun

C TouKM 3peHus 3alMThl UHHOPMALIMU €€ UICTOUHUKAMU SIBIISIOTCSA CYObEKThI U OOBEKTHI, OT
KOTOpBIX ~ HMH(OpPMAamust MOXET TOCTYUTh K  HECAaHKIMOHUPOBAHHOMY  IIOJYYaTeIro
(310yMBILIIEHHUKY).  O4eBHIHO, YTO  LEHHOCTh 3TOM  MHGOpMALMM  OIpeaeseTcs
UH(POPMHUPOBAHHOCTBIO HUCTOYHMKA. (OCHOBHBIMH HCTOYHUKAMH HH(DOpPMAIUM  SBISIOTCS
(9 (13 %10 1105 (< - II0Y;

- TOKYMEHTHI;

- IPOJYKIIHS,

- U3MEPUTENIbHBIE TaTYHUKHY;

- HHTEJUIEKTyaJIbHbIE Cpe/IcTBA 00pabOTKU MH(OpMAIIHIH;

- YEPHOBUKHU U OTXO/]Ibl IPOU3BOJICTBA;

- MaTepHalbl U TEXHOJIOIHYECKoe 000pYI0BaHUE.

NHpopMaTUBHOCTh JIO/IE KaK HCTOYHUKOB HH(GOPMALMU CYLIECTBEHHO pa3InYaroTCs.
HauOonee uHPOpMHUPOBAaHBI PYKOBOAUTENM OpPraHU3alUi, HMX 3aMECTHTENIM M BeIyllHe
cnenuanuctel. Kakaplii COTpyJHUK OpraHU3alui BiajieeT KOH(UIeHIMaIbHON HHpOpMaIiel B
o0beMe, MPEBBIIIAIONIEM, KaK MPaBUIIO, HEOOXOAUMBIN JUIsl BHIMOJIHEHUS €ro ()yHKIMOHAIBHBIX
oOs3aHHOCTEl. PacnpocTtpaneHne KOHOQUIACHIMAIbHOW HH(GOpPMALUU MEXIYy COTPYIHHUKAMH
OpraHM3alMH SBJISIETCA OAHUM M3 MPOSIBICHUN MTPOLIECCOB BhIpaBHUBaHUS Te3aypycos. Hanpumep,
B pe3yabTaTe He(pOpMalbHBIX MEXINYHOCTHBIX OTHOIIEHUHN (JIPYKECTBEHHBIX, MPHUITEIbCKUX)
KOH(pHIeHIIMaTbHAas HHPOpPMAIUs MOXKET IOCTYNaTh K IOCTOPOHHUM JIMIIAM, KOTOpBIE K
COXPAHEHHUIO «UY>KMX» TallH OTHOCSITCS MEHEE OTBETCTBEHHO, YeM K CBOMM. TIecIaBHBIE JIFOIU
HEMpeJHaMEPEeHHO pasrilallialoT KOH(HIEHIMAIbHbIE CBEIACHUS B MYOJIUYHBIX BBICTYIUICHHUS WU
Oecenax C LENbIO MPOJEMOHCTPUPOBATH CBOIO JPYIMLHUIO WIM 3aUHTEpEcoBaTh coOeceIHHKa
uT. 1. Kpome HempeaHamepeHHOro pasriamieHus KoH(QUACHIUAIbHOW WH(OpPMAalUU, YacTb
COTPYAHHUKOB (10 aMEPUKAHCKOW CTATHCTHKE - OKOJO 25%) MO pa3iIMYHBIM JTUYHBIM MOTHBaM
TOTOBBI MPOJIaTh M3BECTHBIE MM CEKpPEThl M MIIYT KOHTAKTOB C 3apyOeKHOW pa3BeAKON WU
MIPEJICTaBUTENIIMA KOHKYPEHTA.

[TosToMy ciyx6a 6e30MacHOCTH B MHTEpecax JIOKaTu3aluyi [IeHHOW MH(pOopMaluu J0KHA
MOCTOSIHHO TMOMHHUTH O JOCTaTOYHO OOBEKTHBHBIX IpOIleccaXx pPacHpoCTpaHeHUs HHGOpMaluu
BHYTpM U Jaxe 3a €€ npelenaMu (4Yepe3 pPOACTBEHHHMKOB, APY3€H WU MpUATENIEH, Yepes3
COTPYAHUKOB HAJIOTOBOM MOJIMIMU, MyHUIIMIIAIUTETOB, Ipe(eKTyp, B apOUTPa)KHOM CyJIe U T. [1.).
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Haxe s¢dextuBHas 3anmra HHOOPMAIMK, HO TOJIBKO B Mpejenax OpraHu3alyy, He rapaHTHPYyeT
ee 0e30MacHOCTb.

[Tox moxymeHTOM MOHMMAaeTcs 3apuKCUpOBaHHAs HA MAaTepUAILHOM HOCUTENE HHPOpMAaLUs
C PEKBM3MTaMHU, MO3BOJIAIONIMMU €€ UAeHTU(UIUpoBaTh. K JOKyMEHTaM OTHOCUTCS Cily)KeOHas
uHpopManys, HaydyHble NMYOJMKAlMUM B OTKPBITOH M 3aKpbITOM IMe4yaTtd, CTaTbd B Ta3erax u
KypHajax O IesTeIbHOCTH OPraHU3allui WIKA €€ COTPYIHUKOB, pEKiIaMa, OTYEThl COTPYAHUKOB,
KOHCTPYKTOPCKAsi M TEXHOJIOTUYECKast JOKYMEHTAIHS U T. 1.

JIoKyMeHTBI OTHOCATCS K Hanbosiee nH(OPMATUBHBIM UCTOYHUKAM, TaK KaK OHHM COJepxkart,
KaK MPaBHJIO, JOCTOBEPHYIO HHPOPMAIIMIO B OTPa0OTaHHOM U C)KaTOM BHUJE, B 0COOEHHOCTH, €CIH
JOKYMEHTBI MOJIUCAHbI WK yTBepXkAeHbl. VH(OPMAaTUBHOCTh PA3JIMYHBIX JOKYMEHTOB MMEET
MIUPOKUKA JUAma30H OLEHOK: OT O4YeHb BBICOKOHW, KOIZa OIMCHIBACTCS OTKPBITUE, JI0
IpeJHAMEPEHHOM WM HenpenHamepeHHoH ne3suHdopmanuu. K nocnenneil, Hanpumep, OTHOCATCS
nyOJIMKallMd C HEJIOCTaTOYHO NPOBEPEHHBIMH M JOCTOBEPHBIMH pe3yibTraramu. [losTomy
CBEJIEHUS, COZIeprKallMecs B IMMyOIMKalMsIX, Iepell UX HCIOJIb30BaHUEM Ul PEIIEHHs CBOUX 3a/1ad
MPOBEPSIOTCS.

BonpIIMHCTBO TEXHUYECKHUX CpelacTBa cOopa, OOpabOTKM, XpaHEHHs U Iepeladu
UHPOpPMALIUK HENb3s OTHECTH K MCTOYHMKAM WH(POPMALWHU, TaK KaK OHH IPEICTABISAIOT JIUIIb
UHCTPYMEHT JJs IpeoOpa3oBaHus BXOJHOW HHpopMainuu. VCKIIOYEHUs COCTaBISAIOT JIHMLIb
JATYUKU PA3JIMYHBIX HM3MEPHUTEIBHBIX YCTPOWCTB M HMHTEIUICKTYaIbHBIE CpelcTBAa 00pabOTKH,
reHepupymoume MHQOpPMalUIo, TaKue Kak, Hampumep, komnbioTep ¢upmbl IBM, Bbiurpasmunit
Maty y yemnuona mupa [. KacmapoBa. Kpurepuem OTHECEHMS TEXHUYECKOTO CpEICTBA K
UCTOYHHUKAM HMH(OPMAIMK MOKET CIY)KUTh OTBET Ha BONPOC noTpedutens uHdopmanuu ob ee
UCTOYHUKE. JIErKO MOKHO MPEICTaBUTh PEAKIUI0 MOTpeduTeNss MHPOpPMAIMK HA OTBET, YTO €€
UCTOYHUK - TeJIe(OHHBIN anmnapaT B TAKOM-TO IIOMEIIEHUHN WU KoMIIbloTep. Taxke HEKOPPEKTHO
paccMaTpuBaTh B Ka4eCTBE MCTOUYHUKOB HOBOCTEH JIHS Pagvo- WIN TEJICBU3MOHHBIC MPUEMHHUKH.
OueBUIHO, YTO UCTOUYHUKHU 3TOW MHPOPMALMU Jake HE AUKTOPBI, YATAIOIINE TEKCT, a PEJaKILUH
KOMITAHWH WITH KOHKPETHBIE JIFOJIH, YIaCTBYIOIIHE B TIEpeaaye.

[Tponykius (6€3 AJOKyMEHTAIUK) SBJISETCS MCTOYHUKOM MNpu3HAaKoBoW mHpopmauuu. Hoy-
Xay HOBOTO H3JIENIAS MOTYT COAEP)KaThCs BO BHEIIHEM BHUJE, HApuUMep, B GopMe aBTOMOOHIIS,
pacLBETKU TKaHM, MOJIEJE OJESKIbI, y3JIe MeXaHU3Ma U Jp., B IapaMeTpax H3JIydaeMbIX moieil (B
3HAUEHUSAX CHUTHAJIOB PaJMOCTaHIMM WM PaJuoJIOKaTopa), B CTPYKType MaTepuaina (OpoHeBoOi
CTaJIM, paKeTHOT'O TOIUIMBA, 1yXOB WJIH JieKapcTBa). /L1 momyueHus ceMaHTUYeCKON HHPOpMAaLUU
O CYIIHOCTH HOY-Xay C LENbI0 €ro HCIIONB30BaHUS IMPOU3BOAAT HM3YYEHHE W HCCIEIOBaHUE
OPOAYKIMH crocobaMu  OOpaTHOrO HMH)KEHepUHra (pa3OoOpKH, pacuwICHEHHs, BBIJECICHHS
OTJENBHBIX COCTABHBIX YacTEH M 3JIEMEHTOB, TIPOBEICHIS] XUMHUECKOTO aHAIN3a | T. II.).

JIro60i1 TBOpUECKHUIl M MPOU3BOACTBEHHBIN MPOLIECC COMPOBOXKAAETCS 0TX0oAaMu. HayuHble
pabOTHHUKM CO3JAIOT ACKU3bl OYAYIIUX W3ICNUi WM TPOOBI BEIIECTB, TPU IPOU3BOACTBE
(OIBITHOM WJIM TPOMBIIUIEHHOM) BO3MOXEH Opak WJIM TE€XHOJOTHUECKHE ra3000pa3Hble, KUIKUE
WIA TBepAble OTXOAbl. Jlake mNpW TedaTaHWW Ha MHWOIYIIEH MAaIIMHKE OCTAlOTCS CIIEIIbI
JIOKYMEHTOB Ha KOIUPOBAJIbHOW Oymare U JeHTe, YepHOBUKH WJIM OpaKOBaHHbBIE JHUCTHI, KOTOpBIE
HEONBITHAS WM HEOAWTENbHAs MAallMHUCTKAa OpocaeT B KOp3uHy st Oymar. OTxo[sl
NPOM3BOJICTBA B cilydae HEOpPEKHOTO OTHOIIEHUS C HHUMH (cOpachlBaHUS Ha CBajlKy o0e3
NPeBApUTEIILHON CEICKINH, CKUTAHUS WIH PEe3KH OyMmMard W T. 1) MOTYT NPHUBECTH K YTE€UKE
neHHoil nHgopmaryu. s Takoil BO3MOXKHOCTU CYIIECTBYIOT IMCHUXOJIOTHYECKHE MPEANOCHUIKH
COTPY/ZHUKOB, CEPhE3HO HE BOCTIPUHUMAIOIINX OTXO/bI KaK HCTOYHUKH HH(OPMAIIHH.

WNHpopMaTUBHBIMU MOTYT OBITH HE TOJBKO MPOJIYKIMS M OTXOJbl €€ NMPOU3BOJCTBA, HO U
UCXOJNHBIC MaTepuajbl W CHIpbe, a TaKXke HCHojp3yeMoe obopynoBanue. Ecmm cpemnu
MOCTaBJIIEMBIX (PUPME MAaTEPHAJIOB U ChIPbS MOSIBIISIOTCS HOBbIE HAUMEHOBAHUS, TO CIIELUAIUCTHI
KOHKYPEHTa MOTYT OIPENEIHTh W3MEHEHHS B CO37]aBA€MOW NMPOIYKIMU WA TEXHOJIOTHYECKUX
nporeccax.

Takum o00Opa3oM, HCTOYHMKAMH KOH(GUICHIIMATLHON WHOOpPMAIMK MOTYT OBITh Kak
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dbuznUYecKue NI, TaK ¥ pa3TuvHble 00beKThI. [Ipu pemenun 3a1a4 ee 3aluThl HY)KHO YYUTHIBATh
KaX/IbIi TIOTCHIIMAIBHBIA HCTOYHHUK M €r0 MH(POPMAaTHBHOCTh B KOHKPETHBIX YCIOBUSX. B peakux
ciyvasix uH(GOpMaIMs OT UCTOYHUKA HEMOCPEACTBEHHO MEPEAAeTCs MOMydaTeNto, T. €. HCTOYHHUK
caM MEPEHOCHUT €€ B MTPOCTPAHCTBE K MECTY PACIOJI0KECHUS OTYJaTeNs WK MOJTydaTeslb BCTYIaeT
B HEMOCPEJCTBEHHBI KOHTAKT C MCTOYHUKOM, HAIIPUMEp, MPOHUKAET B IMOMEIICHNE, BCKPHIBACT
ceii u 3abupaer JOKyMEHT.

Kak mpaBuio, mns goObiBaHusl WHPOPMAIMU MEXKAY HCTOYHUKOM U  IOJIydaTeieMm
CYIIECTBYET TOCPETHHK - HOCUTEIh MH(OPMAIMH, KOTOPBIA TMO3BOJSIET OpPraHy pPa3BEIKH MU
3JIOYMBIIIJICHHUKY TOy4aTh WH(QOPMAIMIO IAWCTAHIIMOHHO, B 0Oojee Oe30IMacHBIX YCIOBHSIX.
Wudopmanyss HMCTOYHUKA TakKe COJIEPKUTCS Ha Hocurene. ClenoBaTellbHO, HOCUTEISIMHU
SBIIIIOTCS  MaTepUANbHBIE OOBEKTHI, OOECIEYMBAIOIINE 3alUCh, XPAaHCHHE | Tepeaady
UH(POPMAIIUHU B IPOCTPAHCTBE U BpeMeHH. V3BecTHBI 4 Bua HOCHUTENeH HH(DOpMAITIH:

- JIO/IH;

- MaTepHalIbHbIC Tela (MAaKPOYaCTHUIIbI);

- TIOJIS,

- DJIEMEHTAPHBIC YACTUILIBI (MHKPOYACTHIIBI).

YenoBek Kak HOCHTENb HMH(OpMAIMH €€ 3allOMHHAET W TEepPecKa3blBaeT IOJydaTelio B
NUCHbMEHHOM BHJI€ WM YCTHO. [Ipy 3TOM OH MOXET NOJYYEHHYI OT MCTOYHUKA WH(OPMAIHIO
npeoOpa3oBaTh B COOTBETCTBHH C COOCTBEHHBIM TOJIKOBAHUEM €€ COACPIKaHUs, HCKAa3HUB €€ CMBICII.

MarepuanpHble Tena SBIAIOTCS HOCHUTEISMH DPa3lIMYHBIX BHI0B HHpopmanuu. [Ipexne
BCEro, MaTepuaibHble Tela cojepkaT MH(OpMAIMI0 O CBOEM COCTaBe, CTPYKTYpe (CTPOEHHUH), O
BO3/JCHCTBUM Ha HHUX JPYrMX MaTepuanbHbIX Ten. Hampumep, 1Mo OCTaTOYHBIM HM3MEHEHUSIM
CTPYKTYpbl OyMaru BOCCTAHABIMBAIOT IIOJYUIICHHBbIE HAIMNUCH, 1O H3MEHEHHUIO CTPYKTYpPbI
MeTajljia JBUTaTessl ONPEIENSIIOT €ro 3aBOJCKOH HOMep, NepeOUThIi aBTOMOOMIBHBIMU BOPaMHU.
MarepuanbHble Tena (nanupyc, rIuHsIHbIe TaOIHMUKU, OepecTa, KaMeHb, OyMara) HCIOJIb30BAUChH
JIOJIbMU JJI1 KOHCEpBALMK M XpaHeHUsI HHQOpMallK B TeUEHHUE BCel ucTopuu yenoBedectsa. U B
HacTosee Bpems Oymara SBISETCS CaMbIM paclpOCTPAHEHHBIM HOCHTEIEM CEMaHTHYECKOil
uHpopmanuu. OAHAKO YETKO MPOCIEKUBACTCS TEHACHLNS 3aMeHbl OyMard MallMHHBIMHU
HOCUTENSIMU (MarHUTHBIMHU, TOJIYTIPOBOJHUKOBBIMHU, CBETOUYBCTBUTEIbHBIMU U Jp.), HO Oymara
elle JUIMTEIbHOE BpeMsi OCTaHETCS Hanbojiee MacCOBBIM M yJOOHBIM HOCUTENIEM, MPEXKIE BCETO,
CEeMaHTUYECKOM HH(OpMAIIH.

Hocurensmu unpopmanuu sSBISIOTCS pa3inyHble Nojisi. M3 n3BecTHBIX Mosiel B KauecTBe
HOcUTeNell MPUMEHSIOTCS aKyCTHYEeCKHE, JIEKTPUUECKHUE, MarHUTHbIE M 3JEKTPOMAarHUTHbIE (B
JMarna3zoHe BUJUMOro U MH(QPaKpacHOro CBETa, B paauoananaszone). Mupopmanus coaepxurcs B
3HaYeHUAX napameTrpoB mnoseld. Ecnu mons mpencTaBisitoT coOOM BOJIHBI, TO HHGpOpManus
COJIEP’KUTCS B aMIUIUTY/IE, 4acToTe U ¢aze.

M3 MHOTOYMCIIEHHBIX 3JE€MEHTapHBIX 4YacTUI[ B KayecTBe HOCUTeNel uHpopManun
UCIIOJIb3YIOTCSl AJIEKTPOHBI, 00pa3yolliue CTaTHUYECKHUE 3apsApl U IJIEKTPUUECKUN TOK, a TaKxke
YaCTHUIIBI (JIEKTPOHBI U siApa TeNvs) paAuoaKTUBHBIX W3TydeHUH. [TONBITKY MCTIONB30BaHUS [T
nepeHoca MHPOPMaIUK IPYTUX JIEMEHTAPHBIX YACTHI] C JIYUIIeH MPOHUKAIOMIEH CIIOCOOHOCTHIO
(MEHBIIMM 3aTyXaHHUEM B Cpele PaclpOCTpaHEeHHUs), HAIpUMep, HEUTPUHO, HE NMPUBEIHM MOKa K
MOJIOKUTEIBHBIM PE3yIbTaTaM.

1.3.2. CymHoOCTb 3aIUCH U CheMa HH(OPMALIMU C HOCUTEJIA.

Marepuanuzanus (3anuch) 1000 MHPOpPMALUMU MPOU3BOAUTCS MYTEM H3MEHEHUS
napaMeTpoB Hocutess. MexaHu3M 3allOMUHAHUSl U BOCIPOU3BEIEHUS HHPOPMAIIK YEIOBEKOM B
HACTOSAIIEE BPEMS €IIE HEJOCTaTOYHO M3YYEH M HET OJHO3HAYHOI'O M SICHOTO IPEJCTaBJICHUS O
HOCUTENAIX MH(pOpMAalMM B MO3ry 4YejaoBeka. PaccMarpuBaeTcsi XUMHUYecKas M 3JEKTpUYecKas
IpUpOJa MEXaHU3MOB 3alIOMMHAHUS. 3anuch MH(QOpMAIMKM Ha MaTepUalIbHBIE TEJIa TPOU3BOANUTCS
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yTEeM U3MEHEHHs UX (PU3NYECKOM CTPYKTYpBl M XMMHUYECKOro cocraBa. Ha Gymare undopmanus
3allUCBIBACTCA IIyTEM OKpAILIMBAHUS D3JEMEHTOB €€ IIOBEPXHOCTU TUHOrpad)CKoi KpacKoi,
YEepHUJIAMU, IACTON U IPYTUMH KPACUTEISIMHU.

3anucaHHas Ha MaTepHaJIbHOM Tele MHPOPMALUs CUUTHIBAETCSA NPHU IOCIEI0BATEIbHOM
IIPOCMOTPE OBEPXHOCTH TeJIAa 3pUTENIBHBIM aHAJIM3aTOPOM YEJI0BEKA WJIM aBTOMAaTa, BbIACICHUN U
pacro3HaBaHMM HMMH 3HAaKOB, CUMBOJIOB WJIM KOH(puUrypauuu Todek. Jlnd mronel, JIMIIEHHBIX
3peHus, MHQPOpPMAaLuUs 3alMchiBaeTCs IO MeToay bpoins nyrem wu3MeHeHHs (usnyeckon
CTPYKTYphl OyMaru BBIIABIMBAaHWEM COOTBETCTBYIOIIMX 3HAKOB (OykB u mmdp). Mabopmarus
CUMTBHIBAETCSI HE 3PUTEIIBHBIM aHAJIM3aTOPOM, a TAKTHJIBHBIMHM PELENTOpaMH MajbLEB CIEHBIX
arozei. 3anuch HHPOPMALMU HA HOCUTENN B BUJIE MOJIEH U 3JIEKTPUUECKOr0 TOKa OCYIIECTBIISIETCS
IyTeM H3MEHEHuss HuX napaMeTpoB. HenpepbslBHOE H3MEHEHHE NapaMeTPOB CUTHAJIOB B
COOTBETCTBUU CO 3HAYCHMSIMM IIEPBUYHOIO CHUTHAjJa HA3bIBACTCA MOIYJISALUEH, IJUCKPETHOE -
MaHHIyJsuei. [lepBUYHBIM SBJISIETCS CHUTHAJI OT HMCTOYHMKAa WHpopmauuu. Eciam MeHsoTcs
3HAYEHUS aMIUIATYIbl AHAJIOTOBOT'O CUTHAJIA, TO MOLYJISALMS HA3bIBACTCS aMILUINTYIHAS, YACTOTHI -
yactoTHasi, (assl - (azoBas. YacToTHast u ¢a3zoBas MOLYISIUS Maj0 Pa3IHMYaOTCs, MOCKOJIBKY
npu ($a3oBoH MOIYJSILIMM MEHsSETCs HeNOoCpeACTBEHHO (aza, a MpH YacTOTHOH ee mepsas
IIPOM3BOJIHAS 10 BPEMEHHU - YACTOTA.

ITpu Monynsauuu OUCKPETHBIX CHUTHAJIOB B KAaueCTBE MOAYJIHMPYEMBIX INPUMEHSIOTCA H
JIpyrue napaMmerpbl: JJIUTENbHOCTh HMIIYJIbCA, YacToTa €ro mnoBTopeHus u jap. C mensio
YIJIOTHEHUsI HH(GOpPMAIIMK Ha HOCUTEJI U SKOHOMHUHM TE€M CaMbIM HEPTUU HOCUTENS MPUMEHSIOT
CIOXHBIE (C HCIOJb30BAaHUEM pPAa3IMYHbIX IApaMETPOB CHUTHaja) BUIbl MOIYJSALHUU.
Monaynupyemoe kosiebaHne Ha3bIBACTCS HECYIIUM.

B cootBerctBUM ¢ Qopmynoit Pypre usMeHeHHE (OPMBI CHUTHAIA MPH MOIYJSIIHAA
IPUBOJIUT K U3MEHEHHIO CIIEKTpa MOIYJIMPOBAHHOIO CUrHANIA. YeM BbILIE MaKCHMasbHas 4acToTa
CIEKTpa MoJenupyomero curdana Fg,, TeM mmpe CIEeKTp MOAYJIMPOBAHHOIO CHUTHAA.
KonuuecTBeHHOE 3HayeHHE YBEJIWYEHHS IIMPHUHBI CIIEKTpa 3TOr0 CHUTHajda 3aBUCUT OT BHJA
MOIYJSIIMM M IIUPUHBI  CIEKTpa MOAyIupytomero (mepBuyHoro) curHana. Ilupuna
MOJAYJIUPOBAHHOTO CUHYCOUJAIBHOIO CUTHAJIA COCTABJISIET BEJIMYHHY:

- 111 AM: AR, =2F;  ;

- 1 UM: AFRg>>F

- it OM: AFgy~AFqy.

st paguoBemanus mupuHa crektpa UM-curnana cocrasisier nopsaka 150 k' BMecTo
okoso 7 k' ayis AM peueBoro curnana. [Tostomy UM He NpuUMEHSIOT U3-3a «TE€CHOTBI» B A(upe
B JUIMHHOBOJIHOBOM, CPEIHEBOJIHOBOM M JaK€ KOPOTKOBOJIHOBOM JiMarna3oHax BojaH. UM Bemanue
Benercs B YKB nuanasone. Tak kak nelicTBHe OMEX MPOSABIIAETCS, NPEX]IE BCETO, B U3MEHEHUHU
aMIUIMTYZbl cuUrHana, Kotopas npu AM Hecer uHopmanuio, To UM-curnansl obGnagaror
CYIIECTBEHHO OOJIbIIEH TOMEX0YCTOHUNBOCTBIO, Y4eM AM-curnaisl. to cBoiicTBO UM-cUrHanos
obecrieunBaeT BBICOKOE KadecTBO pamuoBemnianus B YKB mmanazone. Cnextper ®M- u UM-
CUTHAJIOB MAJIO OTJINYAKOTCS 1O HIMPUHE.

Boigenenue unHopmanuu U3 MOJYIUPOBAHHOTO 3JEKTPUUECKOTO CHUTHAJIA MPOU3BOIUTCA
nyTeM oOpaTHBIX MPeoOpa3oBaHuM - 1EMOIYJISAINH €ro B JeTeKTOpe (1eMOayIsATOpe) NIPUEMHHUKA.
[Tpu nemMoayIsIMK BBIAEIEHHOTO M YCUJIEHHOTO paloCUTHalla, HAaBEJEHHOIO 3JIEKTPOMarHUTHON
BOJIHOW B aHTEHHE, INpeoOpazyercs TakuM o00pa3oM, YTO CHUTHAJ Ha BBIXOJIE JETEKTOpa
COOTBETCTBYET MOJYJIHMPYIOIIEMY CUTHAIly nepeAaryuka. Jlemoaymsuus, Kak Jito0as mpoueaypa
pacrio3HaBaHMs, 00ECTIEUMBAETCS ITyTeM CPaBHEHUS TEKYILEro CUrHalla ¢ STaJIOHHBIM.

CniocoObl BBIMOJIHEHHS ATOM MPOLEAYPHl IS Pa3HbIX BUAOB JEMOIYJSIUU CYIIECTBEHHO
pazmuuatorca.  Ilpu  nemonynmsaumm AM-CUTHajIOB B KauyeCTBE OTAJIOHHOW  aMILIMTYABI
UCIIOJNIb3YETCSl YCpeIHEHHasl aMIUIUTYa HeCcyllero KoyiebaHus Ha BbIXOAE AeTekTopa, nmpu YM-
MOJYJSIIIMM - YacTOTa HACTPOMKM KOHTypa jaerekropa, ®M-monynsuuu - ¢(asza omnopHOro
KoJieOaHus1, CHH(PA3HOTO ¢ KOJIEOAaHUSIMH HECYIIICH YaCTOTHI.
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[ToTHOTO COOTBETCTBUS MOAYJIUPYIOIIETO U JEMOAYJINPOBAHHOTO CHUTHAIOB M3-3a BIHMSIHUS
nmomMex J0OUThCs Helb3s. B 001mem citydae mro0bie mpeoOpa3oBaHus CUTHAIA YXYAIIAI0T Ka4eCTBO
3aMcaHHON B HeM uWHpOpMalnM{, TaK Kak IpPU 3TOM OKa3bIBAIOTCS BO3JEHCTBHA Ha €ro
nH(OPMallMOHHBIE TapaMeTphl, KOTOpbIE MOTYT MpHUBECTH K mnorepe uHbopmanuu. Ho npu
JOCTAaTOYHOM OOJIBIIIOM MPEBBIIICHUH MOIIHOCTH HOCHTENS HaJl MOIIHOCTBIO IMOMEX MCKaKEHUS
OyIyT CTOJb HE3HAUUTENIbHBIC, YTO HA KAUECTBO MH(POPMAIIUHN ITOMEXU MPAKTUUYECKU HE BIIHSIOT.
[TonHast MOSHTUYHOCTH MCXOJHOTO M JIEMOJYJIMPOBAHHOTO CHUTHAJIOB OO0ECIEYMBACTCS IPH
0ecKOHEYHO OOJIBIIIOM OTHOIIEHUU CUTHAJ/TIOMeXa.

[ToMex0ycTOWYMBOCTh JUCKPETHBIX CUTHAJIOB BBIIIE, YEM aHAIOTOBBIX, TaK KaK MCKAKECHUS
JTUCKPETHBIX CHUTHAJlaX BO3HUKAIOT B TEX CIy4asX, KOIJla W3MEHEHHUs IapaMeTpa CHUrHaja
NPEBBIMIAIOT MOJOBUHY BEJIMYMHBI MHTEPBAIA MEXIYy COCETHUMH 3HAUCHHSIMU rapaMeTpa. Eciu
U3MEHEHHUS IapaMeTpOB IMOMEXaMU COCTABIISAIOT MEHee MOJOBHHBI 3TOT0 HMHTEpBaja, TO IMPHU
IIpUEME TaKOIr0 CHUTHaJla MOYKHO BOCCTAHOBUTHb HCXOJHOE 3HAUYEHHUE IapaMeTpa CUTHaja.
JlorycTuMoe 3HAu€HUsT OTHOLIGHUS MOIIHOCTEM WM AaMIUIMTYJl CHUTHajla M [OMEXHU
(COKpaIIeHHO - OTHOIIICHHUE CHTHAJI/TIOMEXA), PU KOTOPHIX o0ecreunBaeTcs TpedyeMoe KauecTBO
MPUHUMAEMOI HHPOPMAIINH, OPEAeIIAI0TCS BUIOM HH(pOpMALINK U XapaKTEPOM MOMEX.

J1J1s1 OBBIIIEHUS TOCTOBEPHOCTH Tiepeadn HHGOpMaIK HapsLy ¢ oOecrieueHueM Hapsy ¢
YBEJIMYEHUEM HHEPreTHKU IMEePEHOCUYHKAa MH(GOPMALMU HCIONb3YIOT JAPYTrHe METOMAbl 3allUThI
JTUCKPETHONH WH(pOpPMAlUU OT IOMEX, MPEXIE BCEro, MOMEXOYCTOMUMBOE KoaupoBanue. llpu
MOMEXOYCTOMYHUBOM KOAMPOBAHUH KAXKIOMY DJIEMEHTY AUCKpeTHOoU nHdpopmaiuu (Oykse, uudpe,
JF000MYy JIpYroMy 3HaKy) CTaBHTCS B COOTBETCTBHE KOJOBas KOMOWHAIUS, COJEpIKarmas
JOTIOTHUTENIbHBIE  (M30BITOYHBIE) CHUMBOJIBI. OJTH  JOIMOJIHUTENbHBIE CHMBOJIBI  ITO3BOJISIOT
OOHApY)KUBATh MCKAKCHHSI W WCIPABIATH B 3aBHCUMOCTH OT M30BITOYHOCTH KOZA OIINOOYHEIE
CUMBOJIBI pa3Nu4YHON KpaTHOCTU. CyIllecTBYeT 0O0JIbIIIOe KOJTUYECTBO BUAOB KOJIOB, MOBBIIIAIOIINX
MOMEXO0YCTOMYUBOCTD COOOIICHUH ISl Pa3JIMYHBIX YCIOBHM Cpe/ibl paclipOCTPAHEHUSI HOCUTEIICH.
Opnako cregyeT WMETh, YTO IJIATOM 3a TOBBIINICHHWE [MOMEXOYCTOMUHMBOCTH KOAMPOBAHHBIX
CUTHAJIOB SIBJIIETCSI YMEHBIIICHHE CKOPOCTH X TEepeIadn.

JIroboe cooOuieHne B oOOIIEM ciaydae MOXHO OMNHMCaTh C IOMOIIBIO TpPeX OCHOBHBIX
napaMeTpoB: JWHAMHYECKUM JHarna3zoHoM D, mmpuHON criekTpa 4actoT AF, W [UIMTENbHOCTHIO
nepenaun T.. [IpousBenenue 3Tux Tpex mapameTrpoB HaszbiBaeTcsi o0beMoM curHan V. =D¢ AF.T..
B TpexMepHOM MpocTpaHCTBE 00BbEM CHTHAIA MOXHO MPEACTaBUTh B BUJE Mapasuienenuneaa (CM.
puc. 1.9).

Dc

I Tc

F

Puc. 1.9. I'paduueckoe npeacraBneHne oo0bemMa CUTHANA.
st obecrieueHns: HEUCKAKEHHOW Tiepeiadu coodmeHus: oo0beMoM V., HE00X0IUMO YTOOBI
XapaKTEPUCTUKU CpeAbl PacHpOCTPaHEHUsT U HEMOCPEICTBEHHO IMPUEMHHMKA COOTBETCTBOBAIIU
HIMpUHE CIEeKTpa W JIUHAMUYECKOMY JMana3oHy curHaiga. Ecium momoca 4YacToT cpelibl
pacmipocTpaHEHHUs] WU MPUEMHHKA YK€ TOJIOCH CHUTHANa, TO Ui o0ecredeHus Oe3UCKaKeHHON
nepegayd curHaiga o0beMoM V. yMEHBIIAIOT €ro MHUpHUHY crekTpa. [Ipu sTom ans coxpaHeHus
V. =const COOTBETCTBEHHO YBEIMUYUBAIOT BpeMs mnepenauu Tc. s OesuckaxeHHON mepenaun
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cooOmieHns B peaJbHOM MacimTabe BpEeMEHH I0JI0ca NPOIYCKaHHWs TNPUEMHUKA TOJDKHA
COOTBETCTBOBATH IIMPHUHE CIIEKTPa CUTHAJIA.

1.4. UCTOYHHUKHN CUTHAJIOB

OOBeKThl, U3Iy4arolye MoJsd WIM MOTOKU 3JIEMEHTApHBIX YacTHUl], COAEp:KaT UCTOYHUKU
curHasnoB. Ecinu 0OBeKT oTpa)kaeT Mmojisi BHEIIHUX HCTOYHHUKOB, TO OH OJHOBPEMEHHO SIBIISCTCS
UCTOYHUKOM MHPOpMaLuu 00 00bEKTE U KICTOUHUKOM CUTHAJa. B 3TOM cilyyae cursai conepKut
UHPOPMALIMIO O BHUJIOBBIX WM CHUTHAJBHBIX INpH3HaKax oObekTa. Hampumep, curHan B BHUzE
OTPaKEHHOI'0 OT 00BEKTa CBETa HeceT MH(OPMAIMIO O CBOMCTBAaX €ro NOBEepXHOCTH. B BapuanTe,
KOIZla Ha BXOJl MCTOYHMKA CHUTHaJIa IOCTYNaeT MEPBUYHBIA CHUTHAJI, HalpUMEp, aKyCTHYecKas
BOJIHA OT FOBOPSAIIETO YeI0BEKa, TO UCTOYHUK CUTHAJIA, IepenUChIBAIOIINN HH(POPMALIUIO OJTHOTO
HOCHUTENS (aKyCTHYECKOM BOJIHBI) Ha JPYroi (SJIEKTPOMArHUTHOE I0JI€) B CBA3M HA3bIBACTCS
nepeaatyukoM. K TakMM MCTOYHMKAM OTHOCATCS, HalpUMeEp, NepeAatole YCTPOUCTBA CBSI3HBIX
paavocTaHui. VICTOYHMKU CUTHANIOB, CO3/1aBaeMble M IPUMEHsIEMble Ul OOECIeueHUsl CBS3U
MEXJy CaHKIHMOHUPOBAHHBIMM A0OHEHTaMH, Ha3bIBalOT (DYHKIIMOHAJIBHBIMU HCTOYHUKAMU
CUTHAJIOB.

Ho cymectByer Oonblunasg rpynmna HCTOYHUKOB, OT KOTOPBIX PacHIpOCTPAHSIFOTCS
HECAaHKIIMOHMPOBAHHBIE CUIHAJIBI C CEKPEeTHOW (KOH(UAEHUIMaNIbHONW) UH(pOpMaled U KOTOphIe
BO3HUKAIOT CIy4YailHO WJIM CO3JAr0TCs 3JI0yMbIIIJIEHHUKaMU. Tak Kak 3TU CUTHaJbl HECYT YIpo3y
6e3011acHOCTH UH(OPMALIMH, TO UX YCIOBHO Ha3bIBAIOT OMACHBIMU. Y CIOBHOCTb OOBSACHSIETCS TEM
00CTOSITENILCTBOM, YTO CUTHAJIbI (PYHKIIMOHATIBHBIX UCTOYHUKOB (()YHKIIMOHAJIbHBIE CUTHAJIBI) IIPU
nprueMe UX 3J0yMBIIUIEHHUKaMHU TaKkke HeOe30macHsl i nepenasaeMoil nupopmanuu. Ho, Bo-
nepBbIX, 0e3 (QPYHKIMOHAIBHBIX CHUTHAJIOB HEBO3MOXKHA CBS3b, a, CJIEIOBATEIBHO, HOpMAaJbHAs
KHU3Hb COBPEMEHHOI'0 OOILECTBAa, U, BO-BTOPBIX, Nepegaya HH(POPMALMU ¢ UX MOMOILBIO MOXET
KOHTPOJIMpOBaThcsl aboHeHTaMu. (DyHKIIMOHAJIbHBIE CUTHAJIBI CTAHOBSITCS ONACHBIMM, €CJIM He
HOPUHATBHL Mephl 110 Oe3omacHocTH MHpopmanuu. /s obecrieueHusl 1eJIeHanpaBIeHHOMN 3aluThl
uH(pOopMaluu HEOOXOAUMO PaCCMOTPETh CYITHOCTh UCTOYHUKOB CUTHAJIOB.

1.4.1. UcToYHMKHN (PYHKIIMOHAJBHBIX CHTHAJIOB

K wncrounmkam (1)YHKIII/IOH2U'[BHBIX CHUI'HAJIOB OTHOCATCA:

- IEpeJaTYUKU PAJHO U PATUOTEXHUYECKUE CPELICTB U CUCTEM;

- JJa3€pHBIE CUCTEMBI CBSI3H;

- U3JIy4YaTeNIM aKyCTUYECKUX CUTHAJIOB THIPOJIOKATOPOB U CPEACTB MOIBOIHOM CBS3H;

- YCJIIOBHBIE CUTHAJIBI.

CpencTBa paguo U paAHOTEXHUYECKUX CHCTEM IPEACTABISAIOT Hanbo0Jiee MHOTOUUCICHHYIO
U pa3zHOOOpa3HyI0 TPYINIy OOBEKTOB, M3JYyYAIOIIUX CUTHAIBI C CEMAaHTHUYECKOW M NPH3HAKOBOM
uHpopmanuet. K paanoTeXHUYecKUM CUCTEMaM U CPEACTBaM, IEPEeNalolliM CEMaHTHYECKYIO
UH(POPMAIINIO, OTHOCSATCS:

- CPEICTBA U CUCTEMBI PAIUOCBA3H;

- CPEJICTBA U CUCTEMBI TeJIe(OHHOMU CBSI3H;

- cpencTBa TenerpadHoi 1 paKCUMUIBHOM CBSI3H;

- CeTHU U alraparypa nepeadn JaHHbIX;

- BUJICO- U TEJIEBU3MOHHAs aIlllapaTypa;

- DJIEKTPOHHO-BBIYUCIIUTEIIbHAS TEXHUKA.

- PaarOJIOKAIIMOHHBIC U TUAPOJIOKAIUOHHBIC CTAHIIUHU U CUCTCMBI,

- PaJMOHABUTAL[UOHHBIE CUCTEMBI;

- PaIMOTEIIEMETPUUECKHAE CUCTEMBI;

- CUCTEMBI PaIUOTEIICYIIPABIICHUS.

CpenctBa M cHCTEMBl CBA3M IpEIHA3HAYEHBbl JUIsl OOECHeveHUs KOMMYHUKAIMH Mexay
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JIOABMH, a TAaKXKE TEXHHYECKUMHU cpencTBamMu. OHM 3aHMMAIOT BEAYyIIEE MECTO B OOECIICYCHHU
nH(pOpMaIMOHHOTO OOMEHa BO BcexX cdepax 00IIeCTBEHHO-IPOU3BOICTBEHHONW IEATEILHOCTH U
JIMYHOM KU3HU JIOJICH.

HcTOYHUKHM paJMOCUTHAJIOB, M3JIy4aeMbIX B OKpY)Kalolllee MPOCTPAHCTBO, SBISIOTCA
panuonepearoIie yCTpONCTBA, a 3JIEKTPUUECKUX CUTHAJIOB, MEpPEAAaBacMbIX IO IPOBOAAM, -
TenedoHHble, Tenerpaduble, pakcuMuiIbHbIe anmnapaTel, DBM, oOpa3yromiye JT0oKalbHbIE CETH Ha
npeanpusTHd (OpraHU3aluy) WM BBIXOIAIIME BO BHEIIHUE CETH BIUIOTH JI0 TJIOOAIBHBIX THIIA
«UutepHer». B nocnennee BpeMs A nepenaud HHGOpMaIMy B Ka4eCTBE UCTOYHUKOB CUTHAJIOB
IPUMEHSIOTCSL TaKKE Ja3epbl. YCTynas paAMOCUTHajJaM [0 JaJbHOCTH paclpOCTPaHEHMs, B
OCOOCHHOCTH MpHU HEOJArOMPUATHBIX KIMMATHYECKUX YCJIOBHUAX, JIa3€pHbIE CHUCTEMbI HMEIOT
3HAUUTENBHO JIYYLIUE TapaMETPBHI 110 MOJIOCE MPOITYCKaHUs, IOMEXOYCTOMYMBOCTH U Pa3peILICHUIO
HA MECTHOCTH.

Pagno, snekTpudeckue W CBETOBbIE CHTHAIBI C CEMAaHTHYECKOH HHQOpManueil Moryrt
HUPKYJIUPOBATh KaK BHYTPU OPTaHMU3aIMK, TaK U paCIpOCTPAaHATHCA Ha OOJblINe, B IPUHIUIIE, HA
mo0bie paccrostaus. 1o TeaedoHy MOXKHO TEpEeroBOPUTH ¢ a0OHEHTOM B JIFOOOM MeECTe 3eMIIH,
paZrOCUTHAJBI CIIOCOOHBI JOHECTH MH(GOPMAIIMIO TaKXe J0 JTI000H ee TOUKH. VYuurteiBas
HIMPOKO TMPUMEHEHUE CPEACTB CBSI3U W OOJbIIME JAIbHOCTH PACIPOCTPAHEHHUS CUTHAJIOB,
noObIBaHMe HMH(OpPMAIMK MyTeM IepexBaTa CHUTHAJIOB CPEJICTB CBSI3U MPEJCTaBISET OJUH U3
3 PEKTUBHBIX W IIMPOKO PACIPOCTPAHEHHBIX MeTOJ0B. CHTrHANIBI CPEJCTB CBSA3H COJEp)KAT
uH(GOPMAIIMI0O HE TOJBKO CEMaHTHUYECKYI0 HH(pOpMaIuioo, HO U MHPOpPMALHMIO O COOCTBEHHBIX
NpU3HAKaX CHUTHAJIOB. Takas MHPOpPMAIUs XapaKTepH3yeT TEXHUIECKUE PEIICHUS] HOBBIX CPECTB
U UX BO3MOXHOCTH, YTO MPEICTABIAET MHTEPEC KaK JUIs BHYTPEHHETO, TaK M JUIS BHEIIHETO
(3apy0exHOT0) KOHKYPEHTA.

CpenctBa paauosiOKalldd ¥ TUAPOJIOKAIUH, paZiloOHABUTALIMM, PATUOTEIEMETPUH,
paavoTeNeynpaBieHusl, a TaKXe paJuONpPOTHUBOAEUCTBUS  OTHOCATCA K PaJUOTEXHUYECKUM
CUCTEMaM.

Cpeau paguMOTEXHUYECKUX CHUCTEM M CPEACTB 3HAYUTENbHYIO JOJI0 3aHMMAIOT
paIMOIOKALMOHHbIE CTAHLIUY, NTPEeJHa3HAYCHHbIE I HAOIIOIEHUS BO3YIIHOIO NMPOCTPAHCTBA U
36MHOM MOBEPXHOCTU B paauoAHana3oHe. BoO3MOXHOCTH pPaguoIOKaTOPOB MO JOOBIBAaHHUIO
UH(POPMALIUU OTPENIENIAIOTCS B OCHOBHOM XapaKTEPUCTUKAMHU CHTHAJIOB M paclpe/ielIeHueM HX
SHEPruM B MPOCTPAHCTBE (JHarpaMMol HaIpaBIE€HHOCTH).

Tak Kkak paguo- M TUAPOJOKALMS — SBJISIOTCS OCHOBOM JUISl  IPOTUBOPAKETHOM,
IPOTUBOBO3AYIIHOM M TNPOTHBOJOJOYHOM OOOpPOHBI, TO MPHU3HAKK HOBEWIIUX JIOKAaTOPOB
BBI3BIBAIOT OOJIBIIOW MHTEpeC A pa3BelKH JPYrux rocyaapctB. OUeBHAHO, YTO CHUTHAJIbHbBIE
NpU3HaKU pa3padaThIBa€MbIX PaHO U aKYCTHUYECKHX CPEACTB MHTEPECYIOT TakXke (UPMBI -
KOHKYpeHTHI B Poccuu 1 Jpyrux rocyjapcTs, CO3AAI0NMX OJOOHYIO TEXHUKY.

PanuonaBUraniuoHHble CpeACTBA W CHCTEMbl MpPEJHA3HAUYEHbl JJISl OIpeAeTeHUs
MECTONOJIOKEHUsI OOBEKTOB Ha CyIlle, BOJE, B BO3Jyxe M B KocMmoce. Paanorenemerpuueckue
CPEICTBAa M CHUCTEMBI 00€CIeUHBAIOT U3MEPEHHE U Mepefady pas3indHbIX (U3HUECKUX BEIUYUH
yIAJIEHHBIX OOBEKTOB, a CpPEJCTBA M CHUCTEMbI PATUOTENICYNPABICHUS - YIPABICHHUS HMH.
K pagnoTexHnyeckum cucTeMaM U CpeJICTBaM, XapaKTEPUCTUKHU CUTHAJIOB KOTOPBIX MHTEPECYIOT
Oopranbl JOOBIBaHUS Pa3BEIKH, OTHOCATCS TAKXKE CHCTEMBI M CPEICTBA PAIHMONPOTHBOACHCTBUS
(pammodNIeKTpOHHON OOpbOBI), TpeNHa3HAYEHHBIC Ui HAPYIIEHUS CHUCTEMBI YIPABICHHS
BOMCKaMH ¥ OPYXHEM IIPOTUBHHUKA B BOGHHOE BPEMHI.

[lepenaya KOPOTKUX COOOIIEHUN MPOU3BOANUTCS TaK)K€ YCIOBHBIMM CUTHajaMH. B xadectBe
CHUTHAJIOB MOTYT MCIIOJIb30BaThCs JIIOObIE OOBEKTHI HAONMIOJCHMSA, U3NMYyYEHHUS M MaTepHajbHbIE
tena. Heo6xoanma TOJIBKO JOTOBOPEHHOCTh MEXAY UCTOUHHKAMH U MOJIydaTesiIMU HHGOpMaluu
0 COJep’KaHUM YCJIOBHOTO curHaja. Hampumep, yciaoBHBIMU (hpa3aMH 4acTO IMOJIb3YIOTCS JIIOIH
BO BpeMs KOH(UIEHIIMATIBHOTO pa3roBopa Mo OTKPHITOMY TelIe(OHY.

1.4.2. T1o6o4YHBIE 3JIEKTPOMATHUTHBIE U3JTyUEeHUS U HABOJAKHU
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VYrpo3dy  xumeHus HHGOpPMaUU IyTeM €€ YTEUKH CO3Jal0T CUTHAJBI, CIydailHO
BO3HHKAIOIINE B pe3yjbTaTe IMOOOYHBIX AJIEKTPOMArHUTHBIX M3NMydeHuid u HaBonok (IIOMUH).
OTH CUTHAJIBI HA3bIBAIOT TAKXKE ONIACHBIMHU.

HcTouHnkaMu OMacHBIX sl OE30MacHOCTH HMH(OPMAIMM CHTHAJIOB SBIISIOTCS PAaguo U
JIEKTPOTEXHUYECKUE DJIEMEHThl M YCTPOWCTBA B IpPHUHLUIE JIOOBIX PAaJUOIEKTPOHHBIX U
AIIEKTPUUYECKUX YCTPOWCTB M MPUOOPOB. B HEKOTOPHIX CpeAcTBaX 3BYKO3AMMCH, 3BYKO(DHUKAIIMH U
nepefayd MHGOpMALMU MPEAyCMAaTPUBAIOTCSA  JIONOJIHUTENbHbIE Mepbl 10 0e30IacHOCTH
UHpOpPMAaLIUY, UCKITIOYAIONINE TOSBJICHUE OMACHBIX CUTHANOB. OIHAKO TEXHUYECKHE MEPHI IO
3anyTe MHGOPMALUU CYLIECTBEHHO MOBBIIIAIOT CTOMMOCTb 3TUX PaJHO3JIEKTPOHHBIX CPEICTB U
JIENIal0T UX HEKOHKYPEHTHBIMU Ha pbIHKE. [103TOMy OCHOBHOI TEHIEHIMEHN INpenoTBpalleHus
yT€UKd HH()OPMALUU M3 HE3ALIUILEHHBIX PaJUOIEKTPOHHBIX CPEICTB SBISETCS NPUMEHEHUE
JIOTIOJTHUTEIIBHBIX CPECTB 3alIUThI HH(POPMAIIHH.

PannosnexkTpoHHBIE U 2JIEKTPUYECKUE CPEACTBA U CUCTEMBI, COJEPIKalIUe IMOTCHIMAIbHBIC
HUCTOYHUKU OIACHBIX CHUTHAJIOB, pa3JeNsIloOT Ha OCHOBHBbIE M BcrioMorarenbHble. OCHOBHbBIE
CpeAcTBa W CHUCTeMBl obecnednBalOT OOpabOTKYy, XpaHEHHEe M Iepelady 3alluiiaeMoi
uH(popMaluy, BcrioMoratenbHble TexHuueckue cpeacrBa u cucrembl (BTCC) - ocrambable. K
OCHOBHBIM CPEICTBAM U CUCTEMAM OpraHU3alliy OTHOCSTCS:

- cpenctBa (TeneOHHBIE ammaparbl, KOMMYTAlMOHHBIE IIUTHI, Ka0eld W IPOBOJA)
rOpOCKON TeJe(OHHON CeTH, pa3MeIlleHHbIE Ha TEPPUTOPUN OpraHU3aluH;

- BHyTPHOOBEKTOBAsI aBTOMAaTHIECKas TeJe)OHHAS CETh;

- CUCTeMa  OIEepaTUBHOW  TeneOHHOW  CBA3M  PYKOBOACTBA CO  CTPYKTYPHBIMH
N0JIpa3iesICHUsIMU;

- CUCTEMA IUCIIETYEPCKOM CBSI3U AJIs ONIEPATUBHOIO IIPOBEIEHUS COBEILAHUM;

- cucTeMa rpOMKOTOBOPSIIEN CBA3H;

- BeIuucnuTenpHas TexHuka (II9BM, npunTepsl, CKaHepsl, CEpBEPHI);

- annaparypa nepeiadyu JaHHbIX;

- CUCTeMa BHYTPUOOBEKTOBOTO OIOBELICHHUS;

- cucTeMa 3BYKO(MUKAIIMHY 3aJI0B 3aCE€IaHUi U TIOMEIICHUH /I COBEIIaHUM;

- cpecTBa TenerpagHoi 1 (pakCHUMUIIBHOM CBSA3H;

- cucTemMa 00bEKTOBOIO IPOMBIIIIIEHHOT'O TEJIEBUICHUS;

- CPEelICTBA ayAMO- U BHJICO3AIIMCH, UCIOIb3YEMbIE Ul JOKYMEHTUPOBAHUS 3allUIAEMON
uH(pOpMaLIUH.

BTCC Bxirouaror:

- TOPOJICKYIO U OOBEKTOBYIO PaIMOTPAHCIISIIIMOHHYIO CETh BELIaHUS;

- CUCTEMY JIEKTpoYacopUKaIIH;

- TEXHUYECKHE CPEICTBA OXPAHHOMN U MOKAPHOW CUTHAIN3ALNY;

- TEJIEBU3MOHHBIE CPEJICTBA HAOIIOACHUS CHCTEMbI OXPaHbl 00BEKTA;

- OBITOBBIE ay/IMO- BUJEOMArHUTO(OHBI,

- OBITOBBIE PAAMONPUEMHHUKH M TEJIeBU30pHI (0€3 3amucH 3amuinaeMoi nHpopMaImn);

- CpPelICTBA AIIEKTPONUTAHUS;

- OBITOBBIE AIEKTPONIPUOOPHI;

- JJIEKTPOHHBIE CPEJICTBA OPITEXHUKHU.

Ha3nauenue OONBIIMHCTBA M3 YKAa3aHHBIX CPEJICTB U CUCTEM SICHO U3 IPHBEIECHHBIX
Ha3BaHMW M cdep npuMeHeHHs. EcTecTBEHHO, YTO HE BCE YKa3aHHBIE CHUCTEMbl U CpEACTBa
pasmernaroTcst B J1000i opraHu3anuy, HO B OOLIEM cilydyae UX KOJMYECTBO U pPa3sHOOOpaszue
JIOCTATOYHO JJIi CaMOT0 CEPbE3HOr0 OTHOIIECHUS K oOecredyeHHnio 0e30macHOCTH MHPOpMaluu B
MIOMEILEHUSAX C HUMHU.

Hecmotpss Ha MHOroo6pasue THIIOB CpPEICTB HCTOYHHKU OIACHBIX CUTHAJIOB MOYKHO
KJIaccu(UIUPOBATh UCXO/s U3 UX (PU3UUECKOI MPUPOJE CIeTyIONUM 00pa3oMm:

- aKyCTO3JIEKTpUYeCcKHe peoOpa3oBaTey;
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- M3JIy4aTeNId HU3KOYaCTOTHBIX CUTHAJIOB;

- M3JIy4aTeNd BHICOKOYACTOTHBIX CUTHAJIOB;

- Iapa3uTHBIE CBSA3H U HABOJKH.

K akycTosnekTpuueckuM  mpeoOpa3oBareisiM  OTHOCATCS — (PU3MYECKHEe  YCTpOICTBa,
BIIEMEHTHI, JETald W MaTepuaibl, CHOCOOHBIE TOJ JEHCTBHEM IIEPEMEHHOTO TaBJICHUS
AKyCTHMUECKOM BOJHBI CO3/1aBaTh JKBHUBAJICHTHBIE dJeKTpuueckue curHaisl. (CBoiicTBa
aKyCTO?JICKTPUYECKUX IpeoOpa3oBaresneil HCHONB3YIOTCA IO CBOEMY (DYHKIIMOHAIBHOMY
HA3HAYCHUIO JUISI CO3/aHUs MHUKPO(OHOB pa3nuyHbIX TuUNoB. Ho cymiecTBytoT pasHooOpasHble
PaZiOdIEKTPOHHBIE U DJIEKTPUUYECKUE 3JIEMEHTHI U yCTPOMCTBA, 00JIafjaloniie TaK Ha3blBA€MbIM
«MHUKPOGOHHBIM 3 (PEeKTOM», T. €. CIOCOOHBIMH MPeoOpPa3OBLIBATh AKYCTHYECKHWE CUTHAIBI B
IIEKTPUYECKUE. DTO NPUBOAMUT K IOSIBICHHUIO B ATHX PaJAMO U IIEKTPUUYECKUX YCTPOMCTBaAX
OIMACHBIX CUTHAJIOB, KOTOPBIE CO3/IAl0T MPEANOCHUIKU A yTeuku nHpopmanuu. Kinaccuduxamms

aKyCTO3JICKTPUYECKUX IpeoOpa3oBarenielf, CO3JAIOUINX ONAcCHbIE CHTHAJBI, TMPHUBEIEHA Ha
puc. 1.10.

Ky CTOINEKTPHYEGKME
npeofpasoBaTend

MHO Y KTHEHEIE EMKOGTHEIE Meez0aneKTAHYEGEME

- ANeKTpogHHAMHYECEE
- ANEeKTPOMATHHUTHEIR
- MArHHWTOCTOMKUMOHHEIE

Puc. 1.10. Knaccudukaius akycToaJIeKTpUUeCKUX peoOpa3oBaTenei.

DNEeKTPUYECKUE CUTHAJBL, MOJYJIMPOBAHHbIE AKyCTUYECKMMHU CHTHaJlaMH, BO3HUKAIOT B
UHAYKTHBHBIX aKyCTORJIEKTPUYECKHX NpeoOpa3oBaTeNiiXx B pe3ysibTaTe IEepeMeIleHud Moj
JEHCTBHEM aKyCTHYECKMX BOJIH MHJIYKTHUBHOCTEH (KaTyIIeK C METAJUIMYECKOM MpPOBOJIOKOH) B
NOJISAIX (MarHUTHBIX U 3JIEKTPUUYECKUX) WM ITPH U3MEHEHUSAX T€OMETPUUECKHUX Pa3MEpOB KaTyLIEK
U UX CEpJICYHUKOB.

HauOonpIielt 4yBCTBUTENBHOCTHIO 001aJAI0T 3JIEKTPOAUHAMUUECKUE aKyCTOIEKTPUUECKHE
npeoOpa3oBaTeiy B BUJIe AMHAMUYECKUX T0JIOBOK TpoMkoroBoputenei (cM. puc. 1.11). CymHocTs
npeoOpa3oBaHusl COCTOUT B cieayromeM. [loa naBneHneM akyCTHMYECKOW BOJIHBI KaTyIIKa B BUJE
KapTOHHOTO IIWJIMHApPA C HAMOTAaHHOW Ha HEM TOHKOM IPOBOJIOKOM NepeMeniaeTcss B MarHUTHOM
10JIe, CO3/1aBa€MOM MOCTOSIHHBIM MarHUTOM IIMJIMHIPUYECKON (POPMBI.

MNMocToAHHLIA
Oudpyzop MAarHuT
5 —_—
P E
—— Mo
EEE KaTywka
s

Puc. 1.11. Cxema 31€eKTpOAMHAMHYECKOTO TPOMKOTOBOPHUTEIIS.
B cooTBeTcTBUU € 3aKOHOM 3JIEKTPOMAarHUTHOW MHIYKIMHU B KaTylIKe (KOHType) BO3ZHUKAET
NIEKTPOJABIIKYIIAs cuia (3.4.C.), BEJIMYMHA KOTOPOH MpPONOPLHUOHAIBHA T'POMKOCTH 3BYKa.
OnacHble CUTHaJIbl Ha KOHIIAX KaTYIIKH COCTABIAIOT BEIMUYUHY B 5 -15 MB, nocratounyro misa ux
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pacpocTpaHEHHMs] 3a TpEAesbl IOMELIEHUs, 34aHusl W Jaxe Tteppuropud. IlosTomy He
paboTatoniyie, HO HEMOCPEICTBEHHO TMOAKIIOYEHHbIE K  PaJWOTPAHCISILIMOHHOM  ceTu
TPOMKOTOBOPUTEIN WJIA JUHAMUYECKHE TOJIOBKM YCTPONCTB I'DOMKOTOBOPAIIECH CBS3H, MOTYT
BBIMOJHATh (PYHKLHIO MUKpodoOHA M TepeaBaTh MH(POpPMAIMIO Pa3roBOPOB B MOMEIICHUU Ha
JIOCTaTOYHO OOJIBIIIOE PACCTOSIHUE.

AHanornusbeiii  3¢@dexT BO3HHMKAeT B DIEKTPOMArHUTHBIX  AKYCTOAIEKTPUUYECKUX
npeoOpa3zoBarensix. K HUM OTHOCATCSA 3JIEKTPOMArHUTBHl 3JIEKTPOMEXAHUYECKUX 3BOHKOB U
KarcroJie TelneQOHHBIX alaparoB, UIaroBble JIBUraTelid BTOPUYHBIX YacoB, KHOIOYHbIE
U3BEIIATEIM PYYHOTO BBI30BA MOXKAPHOU CIYKOBI OXpaHIeMOro oOBEKTa U JIp. DIEKTPHUUECKUE
CUTHAJIBl BO3HHUKAIOT B KaTYyIIKAaX AJICKTPOMArHUTOB 3THUX YCTPONCTB B pe3yjbTaTe M3MEHEHHI
HAIPSDKEHHOCTH IT0JIS ITPU U3MEHEHUSIX MOJ1 J€MCTBUEM aKyCTUUECKON BOJIHBI BO3AYIIHOIO 3a30pa
MEXy CEepJICYHUKOM U SKOPEM JJIEKTPOMAarHuTa WM cTaTopa (HEHMOJBMKHOW 4acTH) U poTopa
(moxBWXHON) yacTh HsnekTpoxaBurareis. llepedeHb OBITOBBIX paaMo U AIEKTPONPUOOPOB, B
KOTOPBIX BO3HHUKAIOT MOAOOHBIE MPOLECCHl M KOTOPBIE YCTAHABIMBAIOTCS B CIYKEOHBIX U SKUITBIX
MOMEIICHUAX,  JIOCTAaTOYHO BeNMK. K HUM  oOTHOcATcs:  TeneoHHBIE — ammaparbl ¢
AIEKTPOMEXAHUYECKUMU 3BOHKAMH, BTOPHYHBIE JIEKTPUUECKHE YaChl CHCTEMbI €IMHOTO BPEMEHU
HOPENIPUATHS WIK OPraHU3allii, BEHTWISTOPB U JIp. YPOBHU ONACHBIX CUTHAJIOB B ATHX LETSIX
3aBHCAT OT KOHCTPYKIIMM KOHKPETHOTO THIA CPEICTBAa M W3 3HAYCHUS HMMEIOT 3HAYUTENbHBIN
pa3dpoc. Hanpumep, oracHble CHTHAIIBI, CO3/1aBaeMble 3BOHKOBOH IEMbIO TeJIe(QOHHOTO anmnapara,
MOTYT JOCTUTATh 3HAYEHUH J0Jei u equHull MB.

MarHuTOCTpUKIUSL TIPOSBISIETCS B W3MEHEHHM MAarHUTHBIX CBOMCTB (eppOMarHUTHBIX
BEIIECTB (DJCKTPOTEXHUYECKOM CTaauM W CIUIABOB) MpH HMX JehOpMUPOBAHUU (PACTKEHUH,
CKaTUM, W3rnOaHWu, KpydeHuu). Takoe sBIEHHE Has3bIBaeTcs 0OpaTHBIM 3 dexkTom
MarHUTOCTPUKIIMU, B OTJIMYUE OT MPSMOT0, KOTOPBIN 3aKJIF0UAETCS] B U3MEHEHUU T€OMETPUUECKUX
pasMepoB u o0beMa (EeppOMarHUTHOTO Tella TMPH IOMEUICHWH €ro B MAarHUTHOE IIOJe.
B pe3ynbraTe MarHMTOCTPUKIUU TOJ JACWCTBUEM aKyCTHUECKON BOJIHBI M3MEHSIETCS MarHUTHAS
MPOHUIAEMOCTh CEPJICYHUKOB MHIYKTUBHOCTEN (KOHTYPOB, Apoccenel, TpaHChOopMaTOpOB) paano
U DJIEKTPOTEXHUYECKUX YCTPOMCTB, YTO INPUBOAUT K SKBUBAJICHTHOMY HM3MEHEHHMIO 3HAYCHWU
MHAYKTUBHOCTH Y MOAYJISILIMM LUPKYJIUPYIOLUIUX B YCTPOMCTBAX CUTHAJIOB.

OnacHble CHTHQJIbI €MKOCTHBIX aKyCTORJIEKTPHUECKUX MpeoOpa3oBaTesiell BO3HHMKAIOT B
pe3ysbTaTe MEXaHHMYECKOI0 M3MEHEHHUs M0 JaBJIEHHEM aKyCTHUYECKON BOJHBI 3a30pOB MEXKIY
IUIACTUHAMU KOHJIEHCATOPOB M IIPOBOJAMH, IPUBOASIINE K DKBUBAJEHTHOMY W3MEHEHHIO
3HAUEHUN COCPEOTOUYEHHBIX M PAClpeleeHHbIX €MKOCTEH CXeMbl paAMOTEXHUUYECKUX CPEJICTB.
[Iupoko pacmpocTpaHeHbl aKycTO3JIEKTpUYecKHe MpeoOpa3oBaTesid, HCIOJb3YIOIIUE CBOWCTBA
HEKOTOPBIX KPUCTANIMYECKUX BEUIECTB (KBaplia, CETHETOBOM COJM, TUTaHAaTa U HUOOaTa OGapus u
Jp.) CO3/1aBaTh 3aps]bl Ha CBOEH IOBEPXHOCTH NpH ee 1ehOPMUPOBAHMM, B TOM HYHCIE IMOJ
JEICTBUEM aKyCTUYECKOW BOJIHBI. DTH BEIIECTBA MPUMEHSIOTCS JJI CO3/1aHus (QYHKIIMOHATIBHBIX
aKyCTO2JIEKTPUYECKUX IpeoOpa3oBaresneld, HampuMep, Mbe303JEKTPUUIECKUX MHUKPO(OHOB.
OrnacHble CUTHAJIBI CO3AAI0T MbE303JIEKTPUYECKHE BEIIECTBA, B OCHOBHOM KBaplibl, IPUMEHSEMbIE
B TeHepaTopax AJIs CTa0MJIM3allMM 4YacTOThI, a TaKKe IbE303JEMEHTHl BHOPATOPOB M JaTYMKOB
TEXHUUYECKUX CPEACTB OXPaHbI.

OnacHble CUTHalIbl Ha BBIXOJIE aKYCTORJIEKTPUUYECKHX MpeoOpazoBaTesieil BBI3BIBAIOT J[BA
BUJIA YTPO3:

- paclpoCTpaHeHHEe SJIEKTPUYECKHUX OINACHBIX CHUTHAIOB ¢ MH(popMaiueil mo mpoBoam,
BBIXO/SIIMMHU 32 TPEIesibl KOHTPOJIUPYEMON 30HBI, MEepeXBaT KOTOPBIX 3J0YMBIIUIEHHUKaAMH
NpUBEJIET K yTeuke HH(OpMaIHH;

- MOAYJISIIMSL APYTUX, OOJee MOLIHBIX 3JIEKTPUYECKUX CUTHAJIOB WIIM TOJIEH, K KOTOPBIM
BO3MOKEH JIOCTYII 3JI0YMBIIIJIEHHUKOB.

TexHUYecKyl0 OCHOBY JJii pealu3allud T[EepBOM  Yrpo3bl  CO3Jal0T, HaIpuUMeEp,
HEepaboTaIOIUH TPOMKOTOBOPHUTEIh TOPOJICKON PpETpaHCISALMOHHOW CEeTH M 3BOHKOBas LeEMb
TeneOHHBIX aNapaToB yCTapEBIIeH KOHCTPYKIIMHU, HO IIIMPOKO MpUMEHsIeMbIX B ObITY (TA-68M,
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TA-72M, TAH-70-2, TAH-76-3, TA-1146, TA-1162, TA-1164, wu nap.). Tonoska
TPOMKOTOBOPUTENSI HETIOCPEACTBEHHO MOJKIIOYaeTcsd K Kalemro (IBYXKWJIBHOMY MPOBOAY) MPHU
pueMe TMepBOM MPOrpaMMbl TOPOJICKOM PETPAHCISALUOHHON CETH Yepe3 COTJacyroUIui
TpaHchopMaTop, KOTOPHI MOBBIIIAET aMIITUTYTy OMacHbIX CUTHAIIOB 710 30-40 MB. Curnain takoi
aMILTUTY]IbI MOXKET PaCIpPOCTPAHITHCS MO MPOBOJAM PETPAHCISALMOHHON CETH HA 3HAUYUTEIIbHBIC
paccTosiHusl, JIOCTaTOYHbIE JUIs CHSATUS HMH(DOpPMAalMM 3JOYMBIIUICHHUKOM 32 TpeJesiaMu
TePpPUTOPUU Opranuzanuu. OJHAKO €ClId B PAAHUOTPAHCIISIIIMOHHON CETH UIET Nepeaada peud Win
MY3bIKH, TO CHTHaJbl 3TOM Tepenayd, HUMEroIue cymecTBeHHo Oonbiryio (B 100-200 paz)
aMIUTUTYJly U COBMAJAIOLIMKA JAHana3oH 4YacTOT, MOJABIISIIOT OINAacHble CHUrHaibl. [loaTomy
paboTaroniyie TpOMKOTOBOPUTENIN MOXKET OBITh M MEUIatoT paboTe Jrofeil, HO UCKIIYAIOT YTeUKY
uH(pOpMallMM W3 TOMENICHHH C TIOMOIIBID aKYCTOIJCKTPHUECKUX MpeoOpa3oBarencii B
TPOMKOTOBOPUTEIISIX.

Wuast cuTyanus ¢ aKyCTORJIEKTPUICCKUMH TIPpeoOpazoBaTe/isiMi B TeNe(OHHBIX armaparax.
TenedoHHble TMHUN TOCTOSTHHO MOJKIIOYEHBI K UICTOYHHUKY AJIEKTPUYECKOTO TOKA HANPSKEHHEM
nopsinka 60 B. M xoTs onacHble CUTHalIbl HA BBIXOJIE 3BOHKOBOW CETH COCTaBIIAIOT €IMHHIIBI U
nonu MB, MX HETPYAHO pa3feNuTh C MOMOIIBIO (QHIBTPAa OT BBICOKOBOJBTHOTO HaNpsKEHUS
MOCTOSTHHOTO TOKa B Telle(oHHOUW JMHUU. [10CTOSHHBIA TOK (DUIBTP HE MPOITYCKAET, a OIACHEIC
CUTHAJIBI C peueBoil nH(popMalueld OT aKyCTO3JIEKTPHUUECKUX MpeoOpa3oBaresneil ¢ yacToTaMu B
muana3one 300-3400 'y mpoxomst depe3 GUIBTP C MabIM OCIabJICHUEM, a 3aTeM yCHUIIMBAIOTCS
JI0 HEOOXOIMMOTO 3HAUYCHHUS.

OnacHBIMU CHTHAJaMH Ha BBIXOJIC aKyCTORJIGKTPUYECKUX MpPeoOpazoBaTeseid, NMECIOIIMMHU
JaXe BechbMa Majble 3Ha4yeHHs (AOJAM MUUIMBOJIBT) HENb3sd mpeHeOperatb. Bo-mepBbix,
YyBCTBHTEIHLHOCTh COBPEMCHHBIX PAIHONPUEMHHKOB M YCHJIMTENEH JIIEKTPUYECKUX CUTHAIIOB
MPEBBIIIAET B IECATKH U COTHU pa3 yPOBHH HamOoJjee paclpoCTpaHEHHBIX OMACHBIX CUTHAJIOB, a,
BO-BTOPBIX, MAaJIOMOIIHbIE OIACHBIE CHUTHAJIBI MOTYT MOJYJIUpPOBaThH 0OoJjieeé MOIIHbIE
JNIEKTPUYECKUE CUTHANBI U TOJISI U TaKUM O0pa3oM yBEIWYHBATh NAIbHOCTh PACIpPOCTPAHEHUS.
Hamnpumep, eciu onacHbie CUTHAIIBI TIOTIA/IAIOT B 1IETIA T€HEPATOPOB (TETEPOIMHOB) JTIO00TO Pano
WIK TENEeBU3MOHHOTO TMPUEMHUKA, TO OHHM MOIYJIHPYIOT TapMOHHYECKHE KOIEOaHHsS ATHUX
TEHEPATOPOB MO AMIUIMTYAE WM YacTOTE U PACIPOCTPAHSIOTCS 3a MPEAeibl MOMENIECHUs yKe B
BUJE DIEKTPOMAarHUTHOM  BOJNHBI. Takke TIONS  OMACHBIX CHUTHAJIOB HAa  BBIXOJE
aKyCTODJIEKTPUUECKUX MpeoOpa3zoBaTesieil, KOTOphIE caMu MO cebe M3-3a Majol HampsHKEHHOCTH
HE HeCyT OOJBIION Yyrpo3bl 0e30MacHOCTH HH(OpPMAIMH, MOTYT HABOJUTH B ILEMSAX PAIOM
PACIIOIOKEHHBIX  PAUOIJIEKTPOHHBIX CPEICTB DJEKTPUUYECKUE CUTHAIBI C aHAJIOTHYHBIM
s dexTom.

OmacHple TOJII B BHJIE HU3KOYACTOTHBIX TMOJEH 0O0pa3yroTcs NpU MPOTEKAHUHM TI0
TOKOTIPOBOJIaM PaHoOCPeaCTB (MPOBOJAM HHAYKTUBHOCTEH, MOHTaXHBIM M COEIUHUTEIHHBIM
MPOBOJIaM, JOPOKKaM TEYaTHBIX IIJIaT) JEKTPUUYECKOTO TOKAa B 3BYKOBOM JHAaNa3oHE YacTOT C
3aKpbITOi MH(pOpManmen. VICTOUHMKaMU TaKUX CHTHAJIOB MOTYT OBITh Tene(OHHBIE ammaparsl,
YCTPOMCTBA TPOMKOTOBOPSIIIECH CBSA3H, YCHIMTEIM MOIIHOCTH, OBITOBas PagrdodJICKTPOHHAS
amnmaparypa.

XapakTtep MoJisi 3aBHCUT OT PACCTOSIHHS J0 €r0 MCTOYHWKA U JITMHBI BOJHBI A. B OmmkHEe#n
30HE, B KOTOPOW pPACCTOSIHHE OT MCTOYHHUKA I TOJsI HEe MPEBBIIAET JUIMHY BOJHBI, IPEOOIagatoT
ANEKTPUIECKOE WJIM MarHuTHoOe moJjs. [lose B OmkHEH 30HE Ha3bIBaeTCs MoJjieM MHAYKIuU. Ero
SHEprHsi yOBIBAET MPOMOPIMOHANBHO 1/ . B malnbHei 30He, HAYMHAS C PACCTOSHHS, OOIBIIETO
npuMepHO OA OT HMCTOYHHWKA, DJEKTPUUYECKOE T0JIe MPUHUMAET IUIOCKYI0 KOH(HTypamwio u
pactpocTpaHsieTCss B BHJI€ ITUIOCKOM BOJHBI, JHEPTUs KOTOPOW JACIUTCS TOPOBHY MEXIY
DIIEKTPUYECKOM W MArHUTHOW KOMIIOHEHTaMH. B 9TOil 30HE MNPOUCXOIUT H3Iy4YEeHHE YaCTH
SHEPTUM U TEPEHOC €€ BO BHEIIHEE MPOCTPAHCTBO Ha OOJIBIINE PACCTOSHUS. DHEPTrUsl yObIBAeT
3HauMTeNBHO MemteHHee (B 1/19). C pOCTOM 4YacTOThl COCTAaBJISIONIAS TONIA HMHIYKIIUU

YMCHBIIACTCA B COOTHOIICHUN l/f, a COCTaBJIArOIIasd IMOJI M3JIYUCHUA BO3PACTACT B 3aBUCUMOCTHU
2
.
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[losToMy »5Heprusi moJIe, 4YacTOThI M3MEHEHMSI KOTOPBIX OTHOCATCS K 3BYKOBOMY
Uana3oHy, cocpeoToueHa B OmmkHel 30He. OHAaKO eciy 3TH Mo HecyT HHGOpMAIUIo, TO OHA
MOXET OBITh B PE3yJIbTaTe HABEACHHUS HA MPOBOJHUKHU PSAJIOM PACIOJIOKEHHBIX CPEJICTB WU
kalesell epenycana Ha JPyroil HOCUTENb, UMEIOIIMI BBIXO/ 32 MPEeesibl KOHTPOJIUPYEMOM 30HBI.
[Tpy MOBBIIEHUU YAaCTOTHI KOJICOAHU TMOJISI YBEIMUMUBACTCS YHEPTHUS M3IYUCHHS B OKpPYXKaIOIIee
MIPOCTPAHCTBO.

HcTouynnkaMy OOOYHBIX BEICOKOYACTOTHBIX KOJICOAHUIA SIBIISFOTCS

- BBICOKOYACTOTHBIE T€HEPATOPhI, BXOASIINE B COCTAB MHOTHX PaJMOTEXHUYECKUX CPE/ICTB
(TeneBU30pOB, PAJAMONPHUEMHUKOB, ayAWO- W BHICOMAarHUTO(POHOB, 3-X MPOrPaMMHBIX
A0OHEHTHBIX TPOMKOTOBOPHUTEIICH );

- YCWJIMTENIbHBIE KacKajJlbl, B KOTOPBIX TMPU ONPEAENCHHBIX YCIOBHUSX BO3HUKAIOT
napa3suTHbIE BBICOKOYACTOTHHIE KOJIEOaHMUS,;

- HEJIMHEWHbBIE JIEMEHTHI (UO0bI, TPAH3UCTOPBI U JIPYTrUe aKTUBHBIC PATUOJIEMEHTHI), Ha
KOTOpBIE MOJAIOTCS TAPMOHHYECKHUE BBICOKOUACTOTHBIE KOJIEOAHUS U AJICKTPUUYECKUE CUTHAIIBI C
pedeBoii nHpopManuen.

BbicOKOYacCTOTHBIE T€HEPATOPHI BBHIMOIHAIOT B PAAHMOTEXHUUYECKUX TMPUEMHUKAX (YHKIIHH
TCHEPAaTOPOB TAPMOHHMYECKUX KOJICOAHWH, HEOOXOMMMBIX JUIsi MpeoOpa3oBaHMs YacTOTHI, B
MarHuTo(OHaX OHHM CO3/JAI0T TOKH CTHpAHUS U MmoaMarHuuuBanus. KomebGanus 3Tux reHepaTopoB
B pPE3y/lbTaTe aKyCTOAJIEKTPUUYECKUX TNPEOOpa3oBaHMU B WX DdJIEMEHTax (MHIAYKTUBHOCTSX,
E€MKOCTSIX) WJIM BO3JCUCTBUI HAa T€HEPATOPhl JEKTPHUUECKUX CUTHAIIOB ¢ MH(pOpMAaIueil, MOryT
OBITH MTPOMOJIYJIMPOBAHBI PEUYECBBIMH CHUTHAJIAMH M HU3JIy4aThbCsl B OKPY’KAIOIIEE MPOCTPAHCTBO.
Hanpumep, ecnu mnox paelcTBUEM aKyCTHYECKOW BOJHBI MEHSIOTCA MapaMeTpbl KOHTYpa
reHepaTopa, TO MPOUCXOANUT YaCTOTHAsI MOAYJISILIUN KOJIeOaHUM.

[Tapa3uTHbIE BBICOKOUACTOTHBIE KOJEOaHWs B YCWJIMTENSX BO3ZHUKAIOT MpPH 00pa3oBaHUU
MEXy BBIXOJIOM M BXOJIOM YCHUJIUTENS MOJOXKUTEIbHON oOpaTHOM cBsizu. [Ipu momananuu yepes
Napa3suTHbIE €MKOCTHBIE M WHIYKTUBHBIC CBSI3M HA BXOJ YCHJIMTEJS CHTHAJIOB C €r0 BBIXOJA C
¢dazoii, paBHON (a3e BXOIHOTO CHUTHAIA, JJABUHOOOPA3HO HApacTaeT aMIUIUTYAAa Mapa3suTHOTO
Koje0aHusi Ha 4acToTe, Ha KOTOPOH BbIMONHSETCS paBeHCTBO (a3. Ecnm dacTtora mapazutHOi
reHepaluy pacrojiokeHa BHE JAMAaNa30Ha 4acTOT YCUIIUTENS, TO 3TOT MOOOYHBIN pekuM padoThI
YCUJIMTEIII MOXET OCTAaThCsl HE3aMEUEHHBIM MPU CO3[IaHUU U IKCILTyaTalluyd Pajro3JIeKTPOHHOTO
cpeactBa. Monynsuus mapasuTHOrO KoyieOaHHs IPOUCXOIUT aHAJIOTMYHO PACCMOTPEHHBIM BBIIIIE
croco6am MOAYISIINY (PYHKIIMOHAIBHBIX T€HEPATOPOB.

BoicokouacToTHBIE KOJEOaHUS TEHEPUPYIOTCS HE TONbKO (DYHKIMOHAIBHBIMH  WJIH
napa3suTHBIMU TE€HepaTopaMH PaJMOAJIEKTPOHHBIX CPEACTB, HO BBICOKOYACTOTHBIE KOJIEOaHUS
MOTYT OBITh TIOJIBEICHHl K HHUM 3JIOYMBIIUIGHHHMKOM OT BHEIIHEro TeHeparopa. I[lpu
OJIHOBPEMEHHOM TMOMAaJaHUM ATHX BBICOKOYACTOTHBIX KOJEOAHUNH M CHUTHAJIOB C pPEUYEBOM
nHpopMmaled Ha HEIMHEWHBIC JIEMEHTHI CPEICTB (AMOJbI, TPAH3UCTOPHI U JAp.) MPOUCXOIUT
MOJIYJIALIUS BBICOKOYACTOTHOTO KOJIeOaHMs peueBbIM CUTHamoM. Hambosee mpocTo 3TOT BapuaHT
peaiuzyeTcsi TpU MOAKIIOYEHWH BHEUIHET0 BBICOKOYACTOTHOIO KojeOaHHs K MpoBOJaM
TeneOHHOTO amnmapara, yCTaHOBJICHHOTO B HMHTEPECYIONIEM 3JIOYMBIIUICHHUKA TMOMEIICHUH.
[IpoMonynupoBaHHbIE BBICOKOYACTOTHBIE KOJIE€OAHUS pACIpOCTPAHSIOTCS B  OKpyXKaroliee
MPOCTPAHCTBO M MOTYT OBITh TPHUHATHI 32 TpeleliaMd TEPPUTOPHUH OPTaHU3AIINU.
MHoOTOYHCICHHBIE OMAacHbIe CHUTHAIBI CO3Jal0T pabortaromue I[IOBM, B ocobOeHHocTH B
MIACTMACCOBBIX HEMETaJUIM3UPOBAHHBIX Koprycax. OpUEHTHPOBOYHBIE JATLHOCTH OOHAPYKEHUS
paaron3TydeHul MHUPOKO pacrpocTpaHneHHbIX [[9BM 3apyOexHOr0o MpOoM3BOACTBA IPUBEIACHBI B
tabm. 1.3.

Tabnmma 1.3.
bnox II9BM JanbHOCTH OOHApYKEHUS MOJIeH, M
JIEKTPOMATHUTHOTO  DIIEKTPHYECKOTO
CucremMHbIH OJIOK 2-40 1-30
Jucneit 25-120 10-55
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Knasuatypa 15-50 15-30
Ilegararonee ycTpoiicTBO 5-35 10 -80

Hanbonee  MOUIHBIMH ~ HCTOYHMKAMU  AJIEKTPOMArHUTHOTO  M3JIY4YEHMs  SIBIISIFOTCS
BUJICOYCHIIUTENb U DJIEKTPOHHO-JIy4eBas TpyOka MoOHHUTOpA. W3myueHuss KOMIIBIOTEPOB HUMEIOT
LIMPOKUH AMAIA30H: OT €AUHMIL 10 COTEH Mri.

[Tapa3uTHble CBSI3M W HABOJKH XapaKTEpHBI ISl JIOOBIX PagUO3JIEKTPOHHBIX CPEACTB U
IIPOBOJIOB COCTUHSIOMNX WX Kalenei. Pa3nuyaror Tpu BUa Mapa3uTHBIX CBA3CH:

- raJlbBaHUYECKAs;

- UH1YKTHBHas;

- EMKOCTHasl.

["anibBaHMYECKask CBSA3b WU CBS3b YEPE3 CONPOTUBIIEHUE BO3HUKAET, KOI/IA 110 OJIHUM U TEM
K€ LEeMsAM NPOTEKAIOT TOKM pa3HbIX MCTOYHHMKOB CHUTHaJIOB. B arom ciywyae HaOmronaercs
IIPOHMKHOBEHUE CUTHAJIOB B HEMPEIHA3HAYECHHBIE JI1 HUX 3JIEMEHTHI cxeMbl. CUTHabI, HECYIINE
KOH(HICHIIMATbHYI0 MHQOPMAIMIO, 32 CUET TaJbBAHUYECKOH CBSI3M MOTYT NPOHUKATh B IICTIH,
UMEIOIIIE BHEIIHUHN BBIXO. JTO CO3/AeT MPEANOCHUIKH AJIsl yTeUKH HHPOpMAIUH.

K onacHbIM B 3TOM OTHOILIEHUM LENSM OTHOCATCS, IMpPEXKIE BCEro, LENU NUTAHUSA U
3azemisieHus. llemu snekTponuTaHus OOECHEUMBAIOT MepeAady JJIEKTPUUYECKON JHEpru OT
BHEIIHUX MCTOYHUKOB (TIOJCTAHLMI) MOJABISIONIEMY OOJBIIMHCTBY YCTAaHABIMBAEMbIX B
MOMEIIEHUSX PaJU0 M IIEKTPUUYECKUX MPUOOPOB B BHUAE MEPEMEHHOIO JJIEKTPUUYECKOIO TOKa
HanpspkeHueM 220 Bu uacroroit 50 ['m. B mro6oM  paguoTeXHMUYECKOM H3JCIUU  HUMEETCs
coOcTBeHHBIN OJOK (y3ed) MHUTaHus, KOTOpHI mpeoOpa3yer Hampspkenue 220 B mepemenHoro
TOKa B TpeOyeMble 11 HOpMaJbHOW paboThl MpuOOpa 3HAYEHUS HANPSIKEHUS MOCTOSHHOTO U
nepeMeHHoro Ttoka. Hampumep, mis mutanust Bcex ycrpoiictB [IOBM ero Omok nuTaHus
dopmupyet HanpspkeHust +5, -5, -12, +12 B mocTossHHOrO TOKa. OYHKIIMOHATBHBIN WM OMACHBIH
CUTHAJl MOXKET IPU OIMpEAETCHHBIX YCIOBHUSAX MPOHUKATh 4Yepe3 IeNH MUTaHUs Mpudopa B CETh
AIIEKTPONUTAHUS TOMEUICHUs] U 3JaHMs, Jajiee 4yepe3 CUJIOBOM IIUT B CHUJIOBOM Kabenb, IO
KOTOPOMY IOJIaeTCs 3JIEKTPOIHEPrus ¢ mojcTaHuuu. Kpome Toro, morpedieHue sHEpruu JT0O0bIM
PaAMOAIEKTPOHHBIM CPEJCTBOM B TEKYIIMH MOMEHT BPEMEHM 3aBHCHUT OT aMIUIMTYAbI TOKOB,
MUPKYTUPYIOUINX B HEM, B TOM YHCJIE TOKOB, HECYIIUX MOJe3HyI0 HHpopmaluio. CienoBaTenbHo,
TOK, MOTpeOJIIeMbIil  CPEICTBOM  MOXET  COJEp’KaTh IEPEMEHHYI0  COCTaBJISIOIIYIO,
COOTBETCTBYIOIYIO HH(POPMAIIMOHHOMY CUTHaNy. Paznuyre B yacTOTaxX MUTAIOIIETO HAMPSIKEHUS
50T u curHaima B JAuama3oHe YacTOT PEYM IO3BOJISICT B TPUHIUIIE BBLICIHTH C IOMOIIBIO
YaCTOTHBIX (DUIBTPOB OMACHBIA CHUTHANI Ype3BbIUAHO MaNON aMIUTUTYABl Ha (OHE HANpPSKEHUs
220 B. XoTst OJIOK MHUTaHUS CTJIAXHBAET KOJEOAHUS TOKAa B CETH JJIEKTPONUTAHHS, BHI3BAHHBIC
HUPKYTUPYIONIMMH B TEXHUYECKHX CPEICTBaX MH(GOPMAIMOHHBIMU CHUTHAJIAMHU, HO CYIIECTBYET
peasibHas BO3MOXHOCTb YTE€UKM HHGMOpPMalMM Yepe3 ILEeNHU IMUTAaHUS OT 3BYKOYCHJIMBAIOIIEH
anmnapaTypsl.

[lenu 3a3emiieHHs peaHA3HAYEHBbI JIsl 00ECIIEYEHMs] 3alUThl SJIEKTPUUECKUX CHUTHAJIOB C
uH(popMalell OT MoMeX M HaBOJOK IyTeM JKPAaHUPOBAHHS TPOBOJOB WM YCTpOHCTB. [Ipu
BO3/ICHICTBUM Ha 3KpaHbl MOOOYHBIX 3JEKTPUUECKUX M IJIEKTPOMATHUTHBIX MOJEH Ha MOCIEIHUX
BO3HUKAIOT 3apsifibl, KOTOpble st d(PGEKTUBHOTO HKPAHHPOBAHUS HEOOXOIUMO YAANATH WU
HelTpamn3oBaTth. C A3TOM IHENbI0 AKPaHbl 3a3€MIISIIOT , T. €. COCIUHSIOT IMPOBOJIOM C MaJbIM
CONPOTHUBIIEHUEM C IOBEPXHOCTHIO 3eMiu. B kadecTBe “3eMiaM” HNPUMEHSIOT METaNINYECKUE
JUCTBl WU TPYOBI, 3apbIThle B I'PYHT 3€MJM Ha TiayOuHy 1-2 M ans obecrnieuyeHus XOpOILEro
KOHTaKTa C TOKOMPOBOASAIIMMU ciosiMH. [IpoTekaroniue mo nenu 3a3eMJeHus: OMACHbIE CUTHAJIBI
MOTYT IepeXBayeHbl IPUEMHOH anmapaTypoi 3I0yMBIIIIEHHHUKA.

[Tapa3suTHble WHAYKTUBHBIE W EMKOCTHBIE CBS3M TIPEJCTABISIIOT COOOM (u3ndecKue
(bakTopbl, XapaKTepU3YIOIINE BIUSHUE AIEKTPUYECKMX M MarHUTHBIX TOJieH, BO3HUKAIOIIUX B
OJTHUX HEMsIX JI000ro (PyHKIIMOHUPYIOIIETO PaaHod3JIEKTPOHHOIO CPEACTBA, Ha IPYTHUe B 3TOM HIIH
WHBIX CPEICTBAX.
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[Tapa3uTHast MHAYKTUBHAS CBS3b MPOSBIISCTCS B XOJ€ CIEAYIOMUX (DU3UUECKHUX MPOIIECCOB.
B npocTtpaHncTBe, OKpyXkaromeM o0y Ienb, M0 KOTOPOH IMPOTEKAET AIEKTPUYECKUH TOK I,
BO3HHMKAET MAarHUTHOE I10JI€, IIOCTOSIHHOE WM IEPEMEHHOE C YacTOTOM (B COOTBETCTBUHU C
XapakTepoM ToKa. B cocenHMX NpOBOJHUKAX, HAXOASIIMXCA B MEPEMEHHOM MAarHUTHOM IOJE,
BO30YXKIArOTCs mepeMeHHble 3.1.c. E=loM, rne M - B3aumHas WHIYKTHBHOCTh. BenmnumHa M
MPOMOPLUUOHAIBHO MHIYKTUBHOCTH BIUSIOIIUX JAPYr Ha Jpyra 3JEMEHTOB ILerneid U o0paTHO
MPOMOPIMOHAIBHA PACCTOSIHUSL MEXAy HUMHU. Hampumep, B3auMOMHIYKTUBHOCTh JIBYX MEHBIX
NPSAMBIX MapaUICIbHBIX MPOBOJHUKOB aMHOM 100 MM u Tommmuon 0.02 MM mpu MHTEpBaJe
Mexy HUMH 2 MM coctasiisteT 0.07 MkI'H, a npu unrepBane 10 mm - 0.04 MxI'H.

EmkocTHasi mapa3uTHasi CBsI3b BO3HUKAET MEXIY JIOOBIMU DJIEMEHTAMHU CXEMbI, MPExIe
BCET0, MEX/1Y MMapajuiesIbHO PACIIONIOKEHHBIMU MTPOBOJIAMHU, a TAK)KE TOUYKAMU CXEMbl U KOPITYCOM
(mwaccu). EmKocTHas CBsS3b 3aBUCUT OT TE€OMETPUYECKHX pPa3MEpOB DJIEMEHTOB LENed Hu
paccTostHUSL MEXIy HUMHU. Hampumep, eMKOCTh MEXIy ABYMsl NapajUieIbHBIMH ITPOBOJAMU
mmuHOM 100 MM m amametpom 0.1 mm ymensmmaercs ¢ 0.75 nd mo 0.04 nd npu yBenuueHUn
paccrosiHusa Mexy HUMU ¢ 2 10 50 mM. JIj1st IpOBOIOB AMAMETPOM 2 MM 3Ta €MKOCTh TP TEX K
ycnoBusix cHmkaetcs ¢ 5 nd 1o 0.07 md.

N3-3a mapa3uTHBIX UHIAYKTUBHBIX U €MKOCTHBIX CBSI3€i BO3HHUKAIOT TMapa3suTHBIC HABOIKHU.
[log mnapa3uTHONM HABOAKON TIOHUMAaeTCs INeperaya HaNpsHKeHUsT W3 OJHOTO  3JIEMEHTa
paluOyCTPOMCTBA B APYroM, HE MPEIYCMOTPEHHAs] €ro CXeMOW W KOHCTpykuuen. [IpuHuuIb
Napa3uTHOM HABOJKU WILUTFOCTPUPYIOTCA puc. 1.12.

= Ip
CoBCTEEHHOE 33TYRAHHE 21 101y F‘E“:_"_c1 B
Uene 1 (LT3
GTOYHKE 1 - 1 ﬂpHEMHHH
P F ManesHeid cirHan o« F
cMrHana | B¢l £ L o1 Peont | cyruana
1 1
MapaskTHEIE HIE0AKM
I 1
MepesogHoe ! FATYRAHKE V242 =0 P Py
ooy Pha A,
GTOYHHKE ; o - = MpEHEMHKE
cMrHana BH2 anesHel CHMrHan Bb-|:':2 cMrHana
Uene 2 (U2

CoficTEEHHDE sATyxEHmMe 25 = 1010 Pgy 2! F'EH-:2

Puc. 1.12. IlpyHIMIBI Tapa3uTHON HABOJKH

Korna Tok mpoxomut mo mpoBojam (kuinam) nepsoil nenu (II1), Bokpyr HMX co3naercs
AJIEKTPUYECKOE TI0JI€, CHIIOBBIE JIMHUM KOTOPOrO MPOHM3BIBAIOT MPOBOAA (3KUJIBI) BTOPOW LEMH
(I12). AHanoru4Has cxema MarHUTHOTO BIIMSHUS MeXy LensMu. B pesynbrare storo no uenu 112
MOTEYET IOMHUMO OCHOBHOIO €HI€ W TEPEXOJHOW TOK, CO3JAIOIIMN IIOMEXY OCHOBHOMY.
3alUIIEHHOCTh OT B3aMMHBIX MOMEX OLICHMBAETCS TaK HA3bIBAEMBIM IEPEXOJHBIM 3aTyXaHHEM
Z1o = 10IgP1/Pyp, tae Py u Py - MOIITHOCTH CUTHAIOB B 1-i 1IeNH ¥ HABOJKH OT HUX BO 2-H IIETIH.
[TepexonHoe 3aTyxaHue JUId HaJIe)KHOM 3aIIUThl MH(OPMAIUK JOJKHO OBITH HE MEHEE BETMYMHbI
10IgP/Pyyp, rne P 1 Py, - MoImHOCTH curHana ¢ uHdopmaueil 1 4yBCTBUTENBHOCTh IIPUEMHUKA
3JI0YMBIIIIEHHUKA, [1€PEXBATHIBAIOIIETO HABEICHHBIN CUTHAIL.

HaBonku cozpator yrposy Oe3omacHOCTH HH(pOpMAIMM B Clydae HaBOJOK Ha LEMH,
UMEIOIINE BBIXOJ CHUTHAJIOB C MOJJIeXalled 3amure HHopManuen 3a Mpenesbl TeppUTOPUN
opranuzaiu. B 5ToM OTHOIIEHMM HaMOONBIIYIO YTPO3y CO3JAIOT HABOJKU B MpPOBOJAX Kabenei
rOpoJICKOM TeneOHHOW CeTH, pPaJuOTPAHCIALUU, ODJIEKTPONUTAHUS OT CUTHAIOB PSAOM
pacrionio)keHHbIX KaOenel BHyTpeHHed ATC, 3ByKOQHUKalMM 3ajl0B WM TOMELICHUN Ui
COBEILIAHUH, OMEPATUBHONW W JUCIETYEPCKON CBsi3U. KpoMe TOro, HaBOJKM JaXe OYEHb MaJIOro
YPOBHS MOTYT MOJYJIMPOBAaTh BBICOKOYACTOTHBIN CHUTHAJ, PAaCHpPOCTPAHSIOMIMNCA 3a IPEIENbl
OpraHu3aliy B BU/IE AIEKTPOMArHUTHOW BOJIHBI.
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I'nmaBa 2. XapakTepucTuka yrpo3 0e30nacHoCTH HH(OPMALUN

2.1. Buabl yrpo3 6e3onacHocTd MH(OpMAITUA

[Ton Oe3zonmacHOCThIO HH(OpPMALMKM TOHUMAIOTCS YCIOBHS, IMPU KOTOPHIX OHa He
nonBepraercst onacHoctd. OnacHocTs (o OxeroBy C. H.) - yrpo3sl dero-nn6o. CienoBarenbHo,
o1 0€300acHOCTRI0 HH(OpPMAaLIUY clieAyeT NOHUMATh YCIOBUS XpaHeHus, 00pabOTKHU U mepenadyu
uH(pOpMAIIUHU, MPU KOTOPHIX O0ECIEUYMBACTCS €€ 3allUTa OT YIpO3 YHUYTOKCHHS, U3MCHEHUS U
XUIICHUS.

Cnenyer pasiuuaTh MOTEHIUAIBHYI0O U peajbHyl0 Oe3onacHOCTh. lloTeHumanbHas
0e30macHOCTh MH(OPMALIUHU, KaK U JTF0O0Tr0 Apyroro o0beKTa Uiu CyObeKTa, CYIIECTBYET BCET/a.
bezonacHocTh HH(pOpMAIHK OLEHUBACTCS ABYMS IMOKA3aTEISIMU: BEPOSITHOCTHIO TIPEIOTBPAIIICHIS
yIrpo3 U BpeMEHEM, B T€UEHUE KOTOPOro o0ecreunBaeTcs onpeAesieHHbI YPOBEHb O€30MaCHOCTH.
OTH moKa3arenau B3auMo3aBUCHMBIC. [Ipy 3aaHHBIX KOHKPETHBIX Mepax I0 3allUTe 00eCreYnTh
0oJiee BHICOKUI YPOBEHb 0€30MaCHOCTH BO3MOXKHO B T€UEHHE 00JIee KOPOTKOTO BPEMEHH.

Tak kak uH(MOpMAIUs COACPKUTCS B 3HAUCHUSIX TTAPAMETPOB HOCUTENS, TO ATH MapaMeTphl
JOJKHBl COXPAaHATh CBOM 3HAYEHHUS B TEUYCHHE OINpEACNICHHBIX 3HaueHUU. OueBHIHO, 4YTO
napamMeTpbl HOCHUTENSI TIOCTOSHHO MEHSAIOTCSA. bymara co BpeMEHEM H3MEHSET CBOM IIBET,
CTaHOBUTCS JIOMKOU U Xpymkoi. Ho eciu TekcT, HaneyaTaHHbIM Ha Hel, unTaeTcs 6e3 HCKaKEeHUH,
TO MOXKHO TOBOPHUTH 00 obOecrneueHnH 0e30MacHOCTH cojaepkanus uHpopmanuu. OgHAKO KOTIa
TEKCT, HalpUMEpP, COACPKHUT I[BETHbIE M300pakeHUs (PUCYHKH WM I[BETHBIE PENPOAYKIIHH), TO
YXYIIICHUE SIPKOCTH WM U3MEHEHHE KPACOK MEHSIOT KOJUYECTBO MH(OpPMAIIUU B U300paKCHUH.
B stom cnyuae mndopmanusa uckaxaercs. s 3amensieHUs: mpolecca M3MEHEHUsl MapamMeTpoB
Oymard B XpaHWIHMIIAX KHUT W KApTUH MPUHUMAIOT CIEIHAIbHBIE MEPhI MO O00ECIICUCHUIO
0e30macHOCTH MH(OPMALIUKA TTyTEM YMEHBIIEHUS BIUSHUS YTPO3 CO CTOPOHBI (haKTOPOB CPEIbI
XpaHEeHUS: TTOAJIEPKUBAIOT OINPEACIICHHYIO TEMITIEPATypPy U BIAKHOCTh BO3AyXa.

C yrpo3amu  Ge3omacHOCTH HWHGOPMAIMKM TOCTOSHHO  CTAJKUBAIOTCS  TOJB30BaTENH
BBIYUCIIUTENbHON TexHUKH. WMHbopmarus, 3anmucaHHas Ha MarHUTHBIX JMCKaX, CO BPEMEHEM
TepsieTCs WM UCKAXKAETCsl B Pe3yJabTaTe OCBIMAaHWs MarHUTHOTO MOPOIIKA WU pa3MarHUYMBaHUs
OT/IENTbHBIX YYaCTKOB MAarHUTHOTO CJIOSI JUCKOB, JTUCKET U JICHT.

Wudopmalivs MOCTOSHHO MOABEPraeTcs CIIy4alHbIM WIH MPEIHAMEPEHHBIM BO3JICHCTBUSIM -
yrpo3amM: XUIICHUIO, H3MEHEHUI0, YHUUTOXKEHUI0. B 001emM ciydae 3T yrpo3bl peaau3yroTcs B
pe3ynbTare:

- IEUCTBHUI 3JIOYMBIIIUICHHUKOB: JIIOJIEH, 3aHUMAIONIUXCS JT0ObIBaHMEM HHGOpMAIMN B
MHTEpecax TOCYJApCTBEHHOM M KOMMEpPYECKOW pa3BEIKH, KPUMHUHAIBHBIX 3JIEMEHTOB,
HEMOPSAIOYHBIX COTPYAHUKOB HIIM IPOCTO ICUXUYECKU OONTBHBIX JFOJIEH;

- pasriameHuss “HGOPMAIUHU JIIOABMH, BIQICIOIMIMMH CEKPETHOW WM KOH(HICHIIMAIBHON
uHpopManuei;

- yrepu Hocutene ¢ uHpopmanuen (JIOKYMEHTOB, MAIIMHHBIX HOCHTENeH, 00pa3loB
MaTepUasoB U Ip.);

- HECAHKITMOHUPOBAHHOTO PACTIPOCTPAaHECHHST WHGOPMAIIMU Yepe3 TOJsA U IJICKTPUICCKHE
CUTHAJBI, CIIy4alHO BO3HHKAIOUIME B OJJIEKTPUYECKUX U PATUOIIEKTPOHHBIX MPUOOPOB B
pe3ynbpTaTe MX CTapeHHs, HEKauYeCTBEHHOTO KOHCTPYHUPOBaHUS (M3TOTOBJICHHS) W HapyIICHUU
MIPaBUII IKCIUTYaTallHH;

- BO3JICUCTBUI CTUXWMUHBIX CHUJ, MPEKIE BCEro, OTHA BO BpPEMs IOXkapa M BOJBI B XOJE
TYIIEHUS TIOKapa U MPOTEUYKaMH B TPyOaxX BOJOCHA0KECHHUS,

- cOoeB B paboTre ammaparypbl cOopa, oOpabOTKH, XpaHEHUS W Tepeaadn WHQPOpPMAINH,
BBI3BAHHBIX €€ HEHCIPABHOCTSIMH, a TaKXKe HEMpPEIHAMEPEHHBIX OIIMOOK MOJIb30BaTeNe WIIN
00CITyMBAIOLIET0 MEPCOHANA;

- BO3JICHCTBUSL MOIIMHBIX JJIEKTPOMATHUTHBIX M AJIEKTPUYECKUX MPOMBIIIICHHBIX |
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IPUPOJIHBIX IOMEX.

HecankimmonupoBaHHOe pacrnpocTpaHeHue (yTeuka) HHGOPMAIMH MOXKET MPOUCXOJWTh B
pe3yJbTaTte:

- Ha0JIIO/IEHUS 32 UCTOYHUKAaMU UH(POpMAIUH;

- IOJICITYIIUBAHMSI KOH(HUACHIIMATBHBIX PAa3rOBOPOB U aKyCTUYECKUX CUTHAJIOB;

- IepexBara AJIEKTPUYECKUX, MAarHUTHBIX M 3JEKTPOMArHUTHBIX IMOJIEH, 3JIEKTPUUECKHUX
CUTHAJIOB U paIMalluOHHbBIX U3JIyUYEHU;

- HECAaHKLIMOHUPOBAHHOTO PACIpPOCTPAHEHHs] MaTepHalIbHO-BEIIECTBEHHBIX HOCHUTENEH 3a
IpeJieNbl OpraHu3alyi.

HabGmionenue BKkItoyaeT pasznuyHble (OPMBI: BU3yallbHOE, BH3yaJbHO-ONTHYECKOE (C
MOMOIIIBI0  ONTHYECKUX TNPUOOPOB), TEICBU3MOHHOE W PAAMOJIOKAIIMOHHOE HAOIIOACHUE,
dororpadupoBanre 00bEKTOB B ONITUYECKOM U HH(PAKPACHOM JHaIa30Hax.

YuuTeiBasg pacrnpoCTPaHEHHOCTh AaKYCTHYECKOW WH(pOpMAlMu MpH OOLICHUH JIIOJEeH,
MOJICIYIIMBaHUE, MPEXAE BCEro, peueBoil MHGOpPMAIMU BHI3bIBACT OJHY M3 HaumOoJee 4acTo
BCTpEYAIONINXCS yrpo3 Oe3onacHocTy nHpOpMaIKH - ee KonupoBanue. [loacmymBannue 3ByKOB,
M3/IaBaEMBIX MEXaHH3MaMHU BO BpeMsl MCHBITAHUHN WM SKCILTyaTalliy, MO3BOJISIET CIEUATHCTaM
ONpEAEIUTh KOHCTPYKIIMIO, HOBBIE Y3Jbl M TEXHUYECKHE PEIICHUS H3Iy4arolUuX 3TH 3BYKH
MexaHu3MoB. [lepexBaT moneil M 3NEKTPUYECKUX CUTHAJIOB, COJAEpXKAIIUX HHPOPMAIIHIO,
OCYIIECTBIISICTCS IIyTEM WX MpHUeMa 3JIOYMBIIIICHHUKOM M CheéMa ¢ HUX MH(pOpPMaluH, a TaKxke
aHaJIM3a CUTHAJIOB C LIEJBIO MOJIYUYEHUsI CUTHATIbHBIX MPU3HAKOB.

Yrpo3y Oe3omacHocTH WHGOpPMANMK  CO3MAIOT  TaKXKE yCJIOBUS W JICHCTBHA,
ofOecrieunBarOIIMe TMOMAJAaHUE K 3JIOYMBINUICHHUKY OyMaXKHbIX HoOcuTeneld (HaOpOCKOB,
YEpPHOBUKOB U Jp.), OpakoBaHHOW MPOJYKIUU WIM €€ OTJAEIbHBIX Y3JI0B M JAETajeil, CbIpbsi U
MaTepuasoB, COJIEPKALINX JEMACKUPYIOIIIE BEIIECTBA, U IPYTHX UCTOUYHUKOB HHPOPMAITHH.

Habmonenue, nepexsar u noJciyliuBaHue MH(OpMaIUK, IPOBOJUMBIE C HCIIOIb30BAaHUEM
TEXHUUYECKUX YCTPONCTB, MPUBOMAT K €€ yTeUKe M0 TEXHUYECKUM KaHajaM.

Jns obecnieueHus 3(QQPEeKTUBHOM 3alIUTHl HEOOXOIMMO OILIEHMBATh BEJIUYUHY YIPO3BI.
BennunHy KOHKpeTHOH yrpo3sl Cy; Ul paccMaTpUBaeMOro i-ro 2J1eMeHTa HH(QOpMaly B 001IeM
Clly4ae MOKHO MPEICTaBUTh B BHJI€ NPOM3BEIEHUS MOTEHIUAIBHOIO yuiepbda OT peanu3anuu
yrpo3sl o i-My aiemenTy nHdopmanuu C,,; 1 BEpOSTHOCTH peanu3anun yrpossl Py, 1. e. C,;=C,y;
Pyi.

[ToyunTe TOYHBIE KOJIMYECTBEHHBIE 3HAUYEHHS COMHOXXHUTEIEH HE MPENCTaBiIsIeTCs
BO3MOXHBIM. [IpuOnmkeHHas OlleHKa yrpo3bl BO3MOXKHA MPU  CIEIYIOIMIMX OTPaHUYEHUsX M
YCIOBUSX.

Bo-niepBbIX, MOKHO MPEANONOKHUTH, YTO MAKCUMAJIbHBIHN yIiepO OT XHILEeHUs MHPOpMaAUU
COOTBETCTBYET €€ IieHe. JleWCTBUTENbHO, B Cllyyae MOMaJaHus HHPOPMALMU K KOHKYPEHTY
Biajaenel] WHGOpPMalUd MOXKET JIMIIUThCS HE TOJBKO OXHMJIaeMOW NpuUOBLTH, HO U HE
KOMIIEHCUPOBATh €€ ce0eCTOMMOCTb.

Bo-BTOpBIX, B YCIOBHUSIX TMOJHOM HEONPEICICHHOCTH 3HAaHUW O HAaMEpPEHHUSX
37I0YMBIIIJICHHUKA 110 J00bIBaHUIO MH(OpMAIMK OIMOKAa MPOTHO3a MUHUMAJIbHA, €CIIU MPHHATH
BEJIMUMHY BEPOATHOCTH pEaju3alliid Yrpo3bl B TEUEHUE PACcCMATPUBAEMOro MEpHOja BPEMEHHU
(mampumep, 1 roga) pasuoit 0.5.

B pesynbraTe ycpeqHeHHs MO BCeM 1 - M 3JieMEHTaM HH(OpMallUd BEepXHsSs TIpaHULA
yIpo3bl COCTaBUT IOJIOBUHY IIEHBI 3aluiaeMoil nHpopmanuu. OueBUAHO, YTO YeM BBILIE 1I€HA
nHpopmanuu U OoJibllle yrpo3a €€ Oe30MmacHOCTH, TeM OOJbIIE PecypcoB MOTpedyeTcs s
3aIUTHI 3TOW UHPOPMALIUH.

2.2. Opranbl 100bIBaHNS UH(OPMALMHU

Kusnennas HeoOXOIUMOCTh B HH(POPMAIMH Ul JIO00M TOCYHapCTBEHHOM, BKIIFOYAs
rocyJapcTBO B LEJIOM, WM KOMMEPYECKOM CTPYKTYp BBIHYXKIAET MX PacXOJ0BaTh JIOJCKHE,
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MaTepHajgbHble U (PUHAHCOBBIE PECypChl Ha ee MOCTOsIHHOE J0o0bBaHKue. Tak kak o0y padoty
s dexTrBHEE BBIMOIHAIOT MPO(eccroHallbl, TO 3TU CTPYKTYPHl CO3[AIOT CHEHATU3UPOBAHHbBIE
OpraHsbl, IpeJHa3HAYCHHbIE U1 JO0ObIBaHUS MH(POpMauu. TaKuMU OpraHaMu SIBJISIOTCSI OpTaHbl
pa3BeaKu.

JIroboe rocymapcTBO CO3AAaeT OpraHbl Pa3BeIKH, OOCCIIEYMBAIOIINE PYKOBOACTBO CTPAHBI
uHpopMalveln JUig TMPUHATHS UM TOJUTHYECKHUX, OJKOHOMHUYECKHX, BOCHHBIX, HAay4HO-
TEXHHUYECKUX PEUIEHU B  YCJIOBUAX JKECTKOM  MEXKIOCYAApPCTBEHHOM  KOHKYpPEHIIUU.
B 3aBucuMocTu OT 1eneil rocygapcrBa, €ro BHEIIHEW IMOJUTHUKUM M BO3MOYKHOCTEH CTPYKTYpBI
OpraHOB Pa3BEIKU CYLIECTBEHHO OTINYAIOTCS.

Camyro momHyro pa3peaky umeroT CIHIA. B Hacrosiee BpeMs, COIJIaCHO OTKPBITOM
3apy0OeXHOU TIeUaTH, CTPYKTYpy pasBeabiBareiabHoro coodmecta CIIA o0pa3yroT cremyromme
OpraHu3aluu:

1. lenTtpanbHoe pa3BeabiBaTenbHoe ynpasienue (L{PY).

2. PazBenpiBaTenbHbIC Opranu3anuu MunucrepcTBa o6oponsl CIIA.

3. Pa3BenpIBaTenbHBIC OpraHU3alMy, BXOAAIINE B Tpakaanckue Begomcta CIIIA.

4. IlItab pa3Benku pa3BelbIBaTeNIbLHOTO cooliiecTBa uinu LleHTpanbHas pa3Beaka.

L[IPY sBnsercs HanOosiee MOIIHOM pa3BelbIBATEIbHON OpraHM3alMed U COCTOUT U3 MSATH
OCHOBHBIX  JHUPEKTOPAaTOB  (OMEPAaTUBHOIO,  HAYYHO-TEXHUYECKOTO,  HH(OpPMAIMOHHO-
AQHWIUTUYECKOT0, AJMUHUCTPATUBHOTO U  IUIAHUPOBAHMS) U  psia  CaMOCTOSATEIbHBIX
nonpazaeneHuit  (pUHAHCOBO-IIAHOBOTO  OTHAENa, OTAena mudpoBaHHs, CeKpeTapuara,
YIpaBJIEHUS MO CBSA3U ¢ OOLIECTBEHHOCTH U JIp.).

OnepaTuBHBI AMPEKTOpaT pemiaeT 3aJaud Mo J00bIBaHHIO HWHGOPMAlUU CHUJIAMHU
areHTYpHOM pa3BEIKH, OpPraHU3alMM M IPOBEACHUS TaWHBIX OIEpaldi, IO OCYIIECTBICHHUIO
KOHTpPpa3BeIbIBATEILHOTO 00eCIeUeHHs areHTYPHOU e TeNbHOCTH, 0 00ph0e ¢ TEPPOPU3MOM U
HapKOTHUKaMH.

HayuHo-TexHHUeCKUil AUPEKTOpaT MPOBOIAUT HCCIEAOBaHUS U pa3paboTKu B oOjacTu
TEXHUUYECKUX CPEJICTB Pa3BEAKH, IKCIUTyaTUPYET CTallMOHAPHbIE TEXHUYECKHE KOMIUIEKCHI cOopa,
o0paboTkM M mepenaud HMH(POpManuM, OOecreuyrnBaeT COTPYAHUYECTBO C  HAyYHBIMH
nentpamu CIIIA.

NudopMalilnoHHO-aHAIUTHYECKUIT ~ TUPEKTOpaT  MPOBOAUT  OOpabOTKYy U aHalu3
pa3BelbIBaTeNbHOM HMH(OpPMAllMM M TOTOBUT BBIXOJHYIO JIOKYMEHTHI Jjs mpe3uneHTta, Coera
HallMOHAJIbHON 0€30IaCHOCTH, KOHIPecca U APYruxX NOTpeOUTeeH.

AJMUHUCTPAaTUBHBIM AMPEKTOpAT 3aHUMAeTcs BOIpocamMH Moadopa KaJpoB Ha paboTy B
LIPY, ux moAroToBKoi M MepenoaroToBKoi, odecrneynBaeT 0€30MacHOCTb MepcoHala U 00bEKTOB
[PV, ocymectBisier mudpcBa3sb ¢ pe3ueHTypaMu U JIp.

Jupexropar mIaHMpOBaHUS 3aHUMAETCA IUIAHUPOBAHUEM M KOOpPJAWHALMEH NEATEIbHOCTH
pa3BEIKH.

B uncno pa3zBensiBaTeNnbHBIX MOIpa3eneHnit MuHnCcTepcTBa 0OOPOHBI BXOSAT:

- pa3BepIBaTEIbHBIC MTOIpa3/iesieHns: COOCTBEHHO MUHUCTEpCTBAa 00OPOHBI;

- pa3BeabIBaTeNbHbIE TOApa3aeneHus Munucrepcrsa apmuu CHIA;

- pa3BenbiBaTenbHbIe noapa3aeneHus Munucrepcrsa BBC CIIA;

- pa3BenpiBaTenbHble noapasaenenus BMC CIIA.

OCHOBHBIMU TIOJIpa3AeNICHUSIMU pa3BeAKH MUHHUCTEPCTBA 00OPOHBI ABIISIOTCS:

- pa3BenbIBaTeNbHOE yIpaBieHHe MunuctepcrBa oboponsl (PYMO), 3anumaromierocs
BOEHHO-CTPAaTEruH4eCcKOi pa3BeIKOM;

- ATeHTCTBO HanMoHaNIBbHOU Oe3omacHocTH (AHB), ocymectBustoniero B konTakte ¢ [[PY
coop MHQOpPMAIMKM C TIOMOINBIO PAAHOIIEKTPOHHONW pPa3BEAKH, a Takke pa3paboTKy KOJOB H
mmdpoB. OHO pacronaraeT OJHUM U3 CaMbIX KPYMHBIX LIEHTPOB MO 00pabOTKe MAaHHBIX CAMBIMHU
MomHbIMH  OBM, o00ciyxuBaer OKOJO0 2 THIC. CTaHIMK PaJAMOAJIEKTPOHHOTO TIEpEeXBara,
YHUCICHHOCTh NIepcoHaa cocTapiisieT 0onee 120 ThIC. YeToBeK.

K pa3BenpiBaTebHBIM OpraHu3ausamM rpaxaanckux BeagoMct CIIIA oTHocaTcs:
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- YIpaBJICHUE PAa3BEIKU U HccienoBanuil I ocnenapramenra;

- pa3BeAbIBATENbHbBIE NOIpa3ieeHnss MUHHUCTEPCTBA SHEPTETUKY;

- pa3BebpIBaTEIbHBIE NT0Ipa3/iesieHuss MUHUCTEPCTBA TOPrOBIIH;

- pa3BebIBaTENIbHBIC MTOApa3esieHnss MuHucTepcTBa (PMHAHCOB;

- ynpaBnenue denepanpHoro 6topo paccrnenopanuii (OPBP).

PazBenka I'ocnenapramenta CIHIA oOecrieunBaer cO6op MHpOpManM, HEOOXOAUMOW IS
nposeaenus BHemHen noautuku CILIA, yyacTByeT B pa3paboTke pa3BeAbIBaTEIIbHBIX ONEPALN 1
HallMOHAJILHOM pa3BeabiBaTeIbHOM Mporpammbl CIITA.

Pa3BenpiBaTenbHbIe  MOJPA3/ENCHUST JPYTUX BEJOMCTB COOHMparoT HHPOpManuoo 00
9KCIIOPTHBIX OIepalusax, o GUHAHCOBOM U BaJIIOTHOM IOJIO)KEHUH MHOCTPAHHBIX TOCYAapCTB, 00
JHEPreTUKEe IPYTUX TOCYAapCTB, OCOOEHHO O pa3pabdOTKe M MPOM3BOJCTBE SACPHOTO OPYKHS,
aTOMHOM 3HEPreTUKE U IO IPYTUM BOIIPOCaM.

Kpome Toro, cekpernas cmyx6a MuHucTepcTBa (UHAHCOB O0ECIEUMBACT OXpaHy
MPEe3UACHTA U BUIE-TIPE3UICHTA, WICHOB UX ceMel, O(pUllnaIbHBIX TOCTEeN MPABUTENBCTBA, OXPAHY
[IPABUTEIbCTBEHHBIX 34aHUi. OHa HacuuTHIBAaeT 1.5 THIC. COTPYAHUKOB, 3aHHMaeTcsi cOOpoM
uHpopmanuu 06 opranuzanuax u aunax B CLIA u 3a pybexom, KOTOpbIe MOTYT IPEICTABISAThH
NOTEHLUAIbHYIO OIACHOCTH /ISl OXPAHAEMBIX JIUL] U OOBEKTOB.

VYrupasinenue koutppazBeaku DBP He Tonmbko camo BemeT cOOp pa3BeabIBaTEIIBHOU
uH(popMaluu 00 MHOCTPaHHBIX T'OCYJAapCTBAX, HO U OKa3bIBa€T MOMOIIb IPYIMM OpraHU3aIUsIM
pa3BebIBATEILHOTO COOOIIECTRA.

Jlaxxe u3 Kparkoro mnepeuyHsi pasBeabiBaTenbHbIX ciyk0 CIIA crnenyer, 4To pa3BeaKoil
3aHUMAIOTCA BCE OCHOBHBIE T'OCY/IaPCTBEHHbBIE CTPYKTYPbL: OT MPE3UJIEHTA, KOTOPBI BO3IJIaBIAET
CHB, no BeqoMcTB.

B uensix cHwkeHus OyONUpPOBAHMSI JEATEIBHOCTH MHOTOYMCICHHBIX — OpraHU3alui,
COOMpAIONIMX pa3BeAbIBATEIbHYI0 HH(OPMAIMIO B HMHTEpEcax pa3jIMYHBIX BEAOMCTB CTpaHBHI,
KOOPJMHAIIMIO JIEATEIbHOCTH BCEX OpPTraHU3alMii Pa3BeAbIBATEIHLHOIO COOOIIECTBA OCYILECTBIISET
mTad MeHTPaIbHOM pa3BeaKU, KOTOPHIN BO3rIaBiseT nupektop LIPY.

Pa3BenpIBaTeNbHBIM COOOIIECTBOM pa3BepHYTa pa3BelbIBaTEIbHAs CETh MPAKTUYECKU BO
BCEX CTpaHaX MHUpa, pPa3BEIKOW 3aHUMAIOTCSI COTHH ThICSY IITATHBIX COTPYIHUKOB U
NPUBJIEKAEMbIX CIIEHUAIUCTOB. BO3MOXHOCTH pa3BebIBaTEILHOTO COOOIIECTBAa JIOCTUTAET
YpOBHEM OrojpKeTa pa3BHBAIOIIMXCS CTpaH. B Hauame 90-x romoB o0mue pacxoisl Ha
aMEPUKAHCKYIO Pa3BEJIKY COCTABJISUIM MO JAHHBIM MEYaTH 0KOJ0 60 MIIpJ. T0JUI. €KETOTHO.

MoimHyto pas3BeAKy MMEIOT Jpyrue pas3BUTbIE CTpaHbl, Mpexjae Bcero, Poccus,
Benuko6puranus, ['epmanus, @pannus, U3pauis.

OcHOBHBIMU CepaMy HHTEPECOB Pa3BEAKH IOCYJapPCTBA SBISIOTCA:

- COCTOSIHUE BOEHHO-DKOHOMHMYECKOTO M HAyYHO-TEXHHYECKOTO IOTEHLHAJIOB JApPYTUX
TOCYJapCTB, MPEKIE BCEro, MOTEHIIMATBHBIX TPOTUBHUKOB, U TPOTHO3UPOBAHUE UX PA3BUTHS,

- pa3MeleHNe BOEHHO-TEXHHUYECKMX OOBEKTOB, HUX IPOU3BOJCTBEHHBIE MOIIHOCTH,
XapakTep U pacupeeieHne BbITyCKaeMOl MpOayKINH;

- coJiep KaHue M Xapaktep paboT, BEAYIINX B 00JACTH CO3JaHMs HOBBIX BUIOB BOOPYKEHUS
W BOCHHOW TEXHWKHU,

- COCTaB U JUCIIOKAIMs TPYMIIMPOBOK BOWCK U cUIT (PIIOTa;

- 9ppeKTUBHOCTh BOOPYKEHHUS W BOEHHOW TEXHHKH, WX TaKTHKO-TEXHHYECKUX
XapaKTEepPUCTHK;

- MacmiTad MPOBOJAMMBIX YUYEHHUH, COCTaB TPUBJIEKAEMBbIX HAa HUX CHJI U CpEACTB,
COJIepXKaHUE pelllaeMblX Ha YYEHUAX 3a]1ay;

- IPUHIUIBI TIOCTPOEHUS M TEXHUYECKOTO OCHAIIEHHUS CHUCTEM TOCYAapCTBEHHOTO U
BOEHHOT'O yIPAaBIICHUS;

- HHKEHepHOe O0OpyIOBaHUE KOHTHHEHTAJIBHBIX W HAaBUTAI[MOHHO-TUIPOrpaduyecKoro
obecrnevyeHns OKeaHCKUX TeaTPOB BOSHHBIX JICHCTBUI;
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- HaJIM4Me TOIUITMBO-DHEPTETHYECKUX, PYIHBIX, BOJHBIX, PACTUTEIBHBIX U JAPYTUX
MPUPOJIHBIX PECYPCOB;

- METEOPOJIOTUUECKHUE YCIOBUSI HA TEPPUTOPHUH Pa3BEAYEMbIX TOCY/1apCTB;

- BBIIIOJIHEHUE YCJIOBUM MEXAYHApOIHBIX JOTOBOPOB, MpPEXAE BCEro, 00 OrpaHUYCHHUH
BOOPYKCHUM.

Kpome »5Tux ri06anbHbIX 3alad OpraHbl pa3BelKH JOOBIBAIOT OOJBIION 00BEM
pa3HooOpa3Hoi WHGOpPMAIIMU, BIUIOTH JO COCTOSHUS 3J0POBBS, XapakTepa, MPUBBIYCK, CTUJISL
MBIIUICHUS] TOJIUTUYECKUX U BOCHHBIX PYKOBOJUTENEH 3apyOeKHBIX TOCY1apCTB.

PazBeka kKoMMepuecKux CTPYKTyp (KOoMMepueckas pa3Bejika) J0ObIBaeT MH(OpMAILUIO B
MHTEpecax UX YCHEIIHOM IeATeIbHOCTH Ha PhIHKE B YCIOBUAX OCTPON KOHKYPEHTHOU OOpHOBI.

3ajaun OpraHOB KOMMEPUYECKOW pa3BElIKHM, HUX COCTaB M BO3MOXHOCTH 3aBUCAT OT
Ha3HA4YeHHUs] W KamuTaia (UPMbI, HO MPHUHIMIBI TOObIBAaHUS HMH(YOPMAIUU CYILIECTBEHHO HE
otnu4aroTcs. OCHOBHBIMH OOJIACTSIMU, MPECTABIISIONINE UHTEPEC IJIT KOMMEPUECKOH pa3BedKH,
ABIISIOTCS CIEIYIOIINE:

- KOMMepueckast puocodus U IeJoBasi CTPATErusl PyKOBOIUTENCH (GUPM-KOHKYPEHTOB, UX
JIMYHBIEC U JICIOBbIE KAUECTBA;

- HAYYHO-HCCIIE0BATEIbCKHUE U KOHCTPYKTOPCKHUE pabOTHI;

- uHaHCOBBIC OnIepauu GUpM;

- OpraHM3ans MPOU3BOJICTBA, B TOM YHCJIE JJAHHBIE O BBOJIE B CTPOM HOBBIX, PACUIUPEHUH U
MOJIEPHHU3AIIMU CYLIECTBYIOIIUX MPOU3BOJICTBEHHBIX MOIIHOCTEH, OOBEAMHEHHE C JPYTHUMH
bupmamu;

- TEXHOJIOTUYECKHE MPOLECChl NPU MPOU3BOJACTBE HOBOM MPOIYKIMH, DPE3yJIbTaThl €€
HCIIBITAHMIA,

- MapKeTUHTI (GUPMBI, B TOM YHCJIE PEXKHUMBI IOCTABOK, CBEACHUA O 3aKa3uhKax H
3aKJII0YaEMBbIX CJIETIKaX, MOKA3aTeu peai3aliu PO yKIUH.

3amaun pa3BeKM KOMMEPUYECKHX CTPYKTYp BKIIOUYAIOT:

- U3yYC€HUE W BBISIBJICHUE OPTraHMU3aIlMi, MOTEHIHUAIBHO SBIIIONIUXCS COIO3HUKAMH WITH
KOHKYPEHTaMHU;

- ToObIBaHME, cOOp U 00paboTKa CBEICHHI O JCSITEIBHOCTA MOTCHIIMAIBHBIX M pPeaTbHBIX
KOHKYPEHTOB;

- Y4eT U aHaju3 MOMBITOK HECAHKIIMOHUPOBAHHOTO IOJYyYEHHUS KOMMEPUYECKHUX CEKPETOB
KOHKYPEHTaMHU;

- OIIEHKA peaJbHbIX OTHOIICHHH MEXIy COTPYJAHMYAIOIMUMH ¥ KOHKYPUPYIOIIUMHU
OpraHU3aIIsIMHU;

- aHaJIM3 BO3MOXKHBIX KaHAJIOB YTEUKH KOH(PUIACHITUATHFHON MH(POPMAIIUH.

COop u aHanM3 JaHHBIX MPOU3BOJUTCS TAKXKE MO MHOXXECTBY IPYTMX BOIPOCOB, B TOM
YUCJIE M3YYalOTCS C IEJIbI0 TOCIeayIome BepOOBKH COTPYIHHUKH (UPM-KOHKYPEHTOB, HX
NOTPeOHOCTH U (PUHAHCOBOE MOJIOKEHUE, CKIIOHHOCTH U CIa0O0CTH.

Opraau3zanus OpraHOB KOMMEPUYECKOM Pa3BEIKH Pa3IUYHbIX (UPM MOXKET OTIUYATHCS TI0
dopme. OHa 3aBUCHUT OT 3ajad, BO3JaraeMbIXx Ha KOMMEPYECKYIO pa3BelKy, J0XOJa, IIEHHOCTH
uH(OpMaIU, pacroioKEeHUs TEPPUTOPHUH, 3MaHUA W TIOMEIIeHUH (UPMBI U APYruX (HaKTOPOB.
OngHako HE3aBUCUMO OT KOJIMYECTBEHHOI'O COCTaBa OPraHOB KOMMEPUYECKOW pa3BEIKH OHU
OOBEKTUBHO JIOJDKHBI peEIIaTh 3adadyd 10 HWHGOPMAIMOHHOMY OOECTICUeHHIO PYKOBOJICTBA
OpraHm3anuy HHpOpMaIe, HeOOXOIUMON /s YCIENTHOW €€ MeATEIBHOCTH B YCIOBHSIX
KOHKypeHIInd. KOHEYHO, ATUMH BOMpPOCAMHU 3aHUMAIOTCS PYKOBOJIWUTETW OpraHU3aIlud, HO
MOCTOSHHBIA  “UH(GOPMAIIMOHHBIN TON0A” BBIHY)KIAET HMX NpPUBIEKAaTh K cOOpYy W aHAIu3y
uH(popMaluu TpophecCHOHAOB.

Opranbl KOMMEpPYECKOW pa3BEJKH BXOIAT B cocTaB B chyxkObl Oe3omacHoctu (CB)
OpTaHH3aIH, BAPHAHT CTPYKTYPHI KOTOPOTO MIPHUBEICH Ha puc. 2.1.



42

HauaneHue cnyxie

fezonacHoCTH
. Mynna
CTnen CREUManbHbl Py } Moynna ofecnedeHua )
peEMuMa aTaen TEXHHHECKOH BEz0nNacHOGTH BEHELIHER
M OXPaHEl FALLMTE OEATENEHOCTH

Puc. 2.1. BapuaHT cTpyKTypa Ci1y)0Obl 6€30MaCHOCTH MIPEATIPUATHSL.

B oOmiem ciywyae opranbl pa3BeqKkd OOpa3ylOT CHCTEMY pa3BEAKH C MHOTOYPOBHEBOU
HepapXuyecKor CTPYKTypoi (puc. 2.2).

MoTpeEHTENAH HHpOPMALIHH

Opravs NAGHHPOEBAHHSA H YNpaBneHHd

YnpaeneHue FHdoprauma
— PR s

OpraHu c6opa H 06GpaGOTKH

mZ @A 0=
T AR O DWmTD

OpraHs NOGHEBAHHA

OfLEKTH pasBEnKH

Puc. 2.2. CtpykTypa cucTeMbl pa3BeKH.

Takolf cxeme HeOOs3aTEIBLHO COOTBETCTBYET aJMUHUCTPATHBHAS CTPYKTypa OpIaHOB
TOCYJapCTBEHHON WM KOMMEpUeckol pa3Benku. HeoOXoauMOCTh yKa3aHHBIX ypOBHEH
o0ycioBieHa 00BEKTUBHBIMH ITPOLIECCaMU 100bIBaHMs HH(pOpMalMU. B MUHMMaIbHOM BapuaHTe
(GYHKIIMM CHCTEMBI 100bIBaHNS UH(OPMALIMU MOTYT ObITh peaIN30BaHbl OAHUM WJIM HECKOJIBKUMHU
pabOTHUKAM CITy>KObI 0€30MaCHOCTH MaJIOUYUCIICHHON (PUPMBI.

B opranax miaHMpOBaHUS W YIPaBICHHUS Ha OCHOBE 337a4 PYKOBOJICTBA TOCYJAPCTBOM FITH
OpraHuzanii mepes pa3BeiKOH (GOPMYTUPYIOTCS 3alaud, IJIAHUPYIOTCS pa3BeAbIBaTeNIbHbIC
oTiepalnyy, TPUBJIEKAIOTCS HEOOXOIMMBIE CHIIBI M CPEACTBA W OCYIIECTBISIETCS OIEpPaTHBHOE
yIpaBJIeHUE UMHU.

B cooTBeTCTBUM € MOCTaBICHHBIMH 33JadyaMH M TUTAHOM TPOBEIEHUS OIEpaluyd OpraHbl
NOOBIBaHUS OOECIEYMBAIOT pa3BEAbIBATENIbHBIH KOHTAKT C MCTOYHMKAMHM HHGOpMAIMU U
MOJy9Yal0T OT HUX JaHHBIE W CBeleHHs. Penko opraHaM M0OBIBaHWS yAaeTcsl MOMYYHTh HX B
o0beMe M C KauyecTBOM, JOCTAaTOYHBIMU JJIsl OTBETAa Ha MOCTaBJIeHHbIE Bompockl. Kak mpasuio,
noObIBaeMble JaHHBIE W CBEACHWS pa3po3HEHHble W MajoumHpopmaruBHble. [loaTomy cOop u
00paboTKa JOOBITHIX CBEIEHUM M JaHHBIX, a TAKKe JOBEACHHWE MH(POpPMAIUU 0 MOTPEOUTENs
MIPOU3BOUTCS OpraHamMu coopa u 00pabOTKH pa3BEAKH.

3a CBOIO UCTOPUIO pa3BeKa HAKOMUIO OOJIBIION OMBIT MO JOOBIBAaHUIO MH(DOPMAIUH, B TOM
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YHUCI€ C MCIOJNB30BAaHMEM TEXHMYECKHX CPEICTB. 3ajayd 10 J00BIBaHUIO HH(OpMAaLUU
UHULAUPYIOT HCCIEAOBAHUS 10 CO3JAHUIO TNPUHLIMIIMAIBHO HOBBIX CIIOCOOOB M CPEICTB
pazBenku. C3TOM 1LENpI0 OpraHbl pa3BeIKM BEAYIIMX CTpaH MMEIOT MOUIHYIO HAay4HO-
IIPOM3BOJICTBEHHYIO 0a3y.

B Hacrosiiiee BpeMsi JOCTaTOYHO YCJIIOBHO Pa3BEIKY MOXHO Pa3AEIUTh HA areHTYpHYIO U
TEXHUYECKYI0. YCIOBHOCTb COCTOMT B TOM, 4YTO JOOBbIBaHHME HH(POPMALUU areHTypHBIMHU
METOJIaMH OCYILECTBISETCS C UCIOJIb30BAaHUEM TEXHUUECKUX CPEJCTB, & TEXHUUECKYIO PAa3BEAKY
BeAyT moau. OTnu4us - B IpeodiIalaHuy YeJI0OBEeUECKOro WIIM TEXHUYECKOro (DaKTOpPOB.

AreHTypHasi pa3BeKa sIBJI€TCS HanOoJiee APEBHUM M TPAJUMLUOHHBIM BHUJOM pPa3BEAKH.
JloObiBaHMEe WHGOpPMALMU MPOU3BOAUTCA IIyTEM IPOHMKHOBEHHMS areHra - pas3BeIuuka K
UCTOYHUKY MH(POPMALMU HA PACCTOSHUE AOCTYIMHOCTH €r0 OPTaHOB YYBCTB WJIM HMCIIOJB3YEMbIX
UM TEXHUYECKHX CPE/ICTB, KOIMPOBAaHUs HH(OPMALMU U NTepe/laun ee OTPEOUTEIIO.

Pa3BuTHe TexHMUECKOHN pa3BelKH CBA3aHO, MPEXKAE BCEro, C MOBBIILIEHUEM €€ TEXHUUYECKUX
BO3MOXHOCTEH, 00eCTIeUNBAIOIIUX :

- CHWKEHHE pHUcKa (PU3MUECKOTO 3a/ep)KaHHs areHTa OpraHaMu KOHTPPa3BEIKH WM
CiIy’)kObl  0€30IIaCHOCTH 32 CUeT YBEJIWYEHUS JaJbHOCTH €ro KOHTakTa € HCTOYHUKOM
uH(popMaLuu;

- 100bIBaHME MH(pOpPMALMU YyTEM CheMa €€ C HOCUTENEH, He BO3AECHCTBYIOIUX Ha OpraHbl
YYBCTB YEJIOBEKA.

MsorooGpa3ue Bu0B HOCUTEIEH MHPOPMALUU TOPOANUIO MHOXKECTBO BUIOB TEXHUUECKON
pasBeaku. Ee xiaccupuuupyloT MO pa3iauyHbIM TpU3HAKaM (OCHOBAHHSIM KIacCU(DUKAIIUH).
HauOonee mupoko NpUMEHSIOTCS JBe Kilaccu(uKauuu: 1o (U3MYECKOH NpUpojae HocuTenei
UH(POPMALIUU ¥ BUJAM HOCUTEINICH TEXHUUYECKUX CPEICTB JOOBIBAHMS.

Texnuueckass pasBegka (mpu KiIaccuPuUKamuu 1O (U3NYECKOH NPUPOIE HOCUTENS
MH(pOpPMaLM1) COCTOUT U3 CIEIYIOIINUX BUIOB:

- onTHYecKas (HOCHTEIb - DJJCKTPOMAarHMUTHOE II0Ji€ B BHAMMOM H HH(PPAKpaCHOM
JIMara3oHax);
- paIUOdNIeKTPOHHAST (HOCUTENb - DIEKTPOMAarHUTHOE II0JIe B pPaJUOJUaNazoHe WIH

AIIEKTPUYECKUI TOK);

- aKycTU4eckas (HOCUTENb - aKyCTUYecKast BOJIHA);

- XUMHYecKast (HOCUTEIb - YaCTHIIBI BEIECTBA);

- paguanMoHHas (HOCUTENb - U3Ty4YeHHs paJIlOaKTUBHBIX BEILECTB);

- MarHUTOMETpUYecKast (HOCUTENb - MATHUTHOE TI0JIE).

B cBoo ouepenp onTuyeckas, pagUOMIEKTPOHHAsT M aKyCTMUYeCKas  pa3BeJKa
MIOJIPa3IeNAETCs Ha TIOJBU/IbI TEXHUYECKOH pa3BEaKH.

OnTuueckas pa3Bejika BKIIIOYAET:

- BU3YaJIbHO-ONITUYECKYIO;

- (hoTorpaduueckyio;

- nH(ppakpacHyo;

- TEJIEBU3HOHHYIO;

- J1a3epHYIO.

[IpuBeneHHas MOCIIEAOBATENILHOCTh BHJIOB ONTUYECKOM pa3BEAKH COOTBETCTBYET 3Tarlam
Pa3BUTHS ONTHYECKOM pa3BEOKHM II0 Mepe TEXHHYECKOro IIporpecca B O0JIACTH CPEICTB
ontuyeckoro Habmoaenus. Ilociaennue 3 BuAa, MCMONB3YIOMIME AIIEKTPOHHYIO TEXHHKY,
00pa3yroT ONTUKO-3JIEKTPOHHYIO Pa3BEJIKY.

PagunosnexkTpoHHass pa3Belka B 3aBHCHMOCTH OT XapakTepa ao0biBaeMoil mH(popmanuu
HOJpa3/eNIAeTcs Ha:

- paguopa3BesKy;

- PaIMOTEXHUIECKYIO Pa3BEIIKY;

- PaIMOJIOKALMOHHYIO Pa3BEKY;

- PaIUOTEIUIOBYIO PA3BEIKY.
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PaguopasBenka ~ m0oOBIBaeT ~ CEeMaHTHUYECKyl0  HMH(MOpManHUI  MTyTeM  IepexBaTa
paguon3aydeHu ¢ KOH(PUIACHIMAIbHOW HH(OpMaImen, paauoTeXHHYecKas - HHPOPMAIHIO O
napameTpax (MpuU3HAKaX) pagUuOTEXHHUUYECKUX CUTHAJIOB, PaJMOJOKAIMOHHAS - O BHJIOBBIX
MpU3HAKaX PaJUOJIOKAIMOHHOTO H300pa)keHHsl 00bEKTa Ha JKpaHe paJuoJoKaTopa, HaKOHEI,
paiMoTeIUIOBasl - O TMpH3HAKaX OOBEKTOB, MPOSBISIOIIUXCS 4Yepe3 WX COOCTBEHHBIC
JMIEKTPOMArHUTHBIE U3ITYUYEHUS B PaIu0Ihana3oHe.

AKycTUYeckas pa3Belika B 3aBUCIMOCTH OT CPEbl PaCIpOCTPAHEHUS aKyCTUYCCKOW BOIHBI
KJIaCCU(UIUPYETCST Ha  BO3JYIIHOAKYCTUYECKYIO (CIOBO  «BO3AYIIHAs», Kak IpaBuUio,
OMYCKaeTcs1), THAPOAKYCTHUYECKYIO (Cpeda pachpoCTpaHEHUs - BOJIa) U CeMCMHUYEcKyro (cpena -
3eMHasl TOBEPXHOCTB).

XuMudeckasi pa3Beika J00bBaeT HH(OPMAIIUIO O COCTaBe, CTPYKTYpPE U CBOMCTBAX BEIICCTB
yTeM B3THs IPO0 U aHalIu3a UX MaKpO4aCTHII.

Pagnanmonnas pasBeika NpeaHa3HadyeHa JUid OOHAPYKEHUs, JIOKAIM3AIMU, ONPEACICHUs
XapaKTePUCTUK U U3MEPEHUS YPOBHEH U3ITyUeHUN PaInOaKTUBHBIX BEIIECTB.

MaFHI/ITOMCTpI/I‘-IGCKaSI pasBCKa IMO3BOJIACT I1I0 HM3MCHCHHIO MArHUTHOI'O I10JIA 3emin
oOHapyXHUBaTh TeJa, UMEIOIINE COOCTBEHHOE MarHUTHOE MOJIe, HAIpUMEp, MOJIBOJAHbBIE JOJIKU B
[OTPY>KEHHOM COCTOSIHUM.

[Mupoko pacnpocTpaHeHa kiaccupuKalusg pa3BeIKd IO BUIY HOCHUTENECH CpeacTB
IIO6I)IB3.HI/I$I. Ecimu CpeacTBO IIO6I)IB8,HI/I$I YCTAHOBJICHO Ha IMOBCPXHOCTU 3CMJIM, B 3AdaHHUH, Ha
HA3eMHOM TPAHCIOPTE, TO Takas pa3BelKa OTHOCHTCS K cyxomyTHOW. Ha meraromem ammapare
(camonere, BepTosieTe, BO3AYIIHOM IIApe H Jp.) pa3MEINAIOTCs CPEICTBAa BO3AYIIHOW pPa3BEIKH.
JloObiBanrie HMHQOpPMAIMM C HCIOJB30BAHMEM KOCMHUYECKHX allllapaToB  OCYIIECTBISET
KOCMHUYeCKasi pa3Benka. HakoHer, ¢ MOMONIbI0 TEXHUYECKUX CPEJCTB Pa3BEAKH, YCTAHOBICHHBIX
Ha KOpalJiix, BEAETCS MOPCKas pa3Be/Ka.

PaccmoTpenHoe mMHOTOOOpa3ue BHIIOB pa3BeAKd obecrieumBacT M0ObIBaHWE HWH(OpMAIIHH,
MIPEJICTABICHHON Ha BCEX M3BECTHBIX B IPUPO]I€ HOCUTEIISIX.

2.3. IlpyHIUIIBI BeJIeHUs Pa3BeIKu

OCHOBHBIMHU TIPUHITMIIAMH BEJICHUS Pa3BEAKH SIBISTIOTCS CIIEIYIOIIHUE:

- LIEJI€YCTPEMIIEHHOCTB;

- aKTUBHOCTH;

- HEMPBIPBIBHOCTb;

- CKPBITHOCTb;

- KOMIIJIEKCHOE UCTIOJIb30BAaHUE CUJI U CPEJICTB 100bIBaHUS HH(POPMALIUH.

[leneycTpeMIeHHOCTh MpEAyCMaTpUBAET ONpPEIENCHUE 3aJad U OOBEKTOB pa3BEAKH,
BEJICHUE €€ 0 €AMHOMY IUIaHy U COCPEAOTOYEHHE YCHIJIMH OpraHOB pa3BeAKH Ha BBIMOJIHEHUH
OCHOBHBIX 33/1a4.

AKTHUBHOCTH TIPEAINOJaraeT aKTUBHBIE JEHCTBHUS BCEX DJIEMEHTOB CHUCTEMBI Pa3BEIKHU IO
N0OBbIBaHHIO MH(GOPMALINK, TPEXKIE BCETO, 110 TOUCKY OPUTMHAIIBHBIX CIIOCOOOB U IMyTEH petieHus
3a]1a4 IPUMEHHUTEIHHO K KOHKPETHBIM YCIOBHSIM.

HenpeIpeIBHOCTH pa3BeIKH MOMIEPKUBACT TMTOCTOSIHHBINA XapaKkTep A0OBIBaHUS WH(OpMAIHN
U HE3aBHUCUMOCTb 3THX JIEHCTBHI OT BpEMEHHU I'0fia, CYTOK, ITOT0/Ibl, JTFOOBIX YCIOBUH 0OCTaHOBKH.
[Tpn n3MeHeHUN OOCTaHOBKM B COOTBETCTBHH C TPUHIIMIIOM aKTHBHOCTH MEHSIOTCSI CIIOCOOBI M
CpeaCcTBa T0OBIBAHUS.

CKpBITHOCTh BENIEHHUS pa3BEAKH O0ECIEUMBACTCS ITyTEM IPOBEICHHUS MEPONPHUSITHHA IO
HNOJArOTOBKE M JIOOBIBaHWIO WH(pOpMAIMKM B TallHE, B MHTEpecax Kak Oe30MacCHOCTH OpraHoOB
NOOBbIBaHMS, TaK U CKPBITHS (aKTOB yTeuku Wi Moaudukanuu nHpopManuu. Peanuzanus 3toro
NPUHIUIA TT03BOJIIET Pa3BelIKe MOBBICUTh 0€30IaCHOCTh OpraHa JOOBIBAaHHMS M BBIUTPATh BpEMs
1151 607ee 3G HEeKTUBHOTO TPUMEHEHUS TOOBITON HMH(POPMAIIHH.

O ToMm, 4TO KOH(pHIEHIHATbHAS HHPOPMAIIUS CTalla TOCTOSIHUEM KOHKYPEHTa PYKOBOJCTBO
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¢bupmbl y3HaeT 0OBIYHO MO KOCBEHHBIM Mpu3HaKaM. K HUM OTHOCSTCS:

- CHIDKEHHE J0XOJO0B WM YCHUJICHHE TO3UIUH KOHKYPEHTa B CBS3H C «BBIOPOCOM» MM Ha
PBIHOK aHAJIOTHYHBIX TOBapOB, HO C JYUYIIMMH MOTPEOUTEIHCKUMHU CBOWCTBAMU WJIHM TIO Ooliee
HU3KUM IICHAM;

- IOSIBJICHHE TNYyOJMKAIMi B TIEPUOJAMYECKOM TIeYaTH H TATCHTOB 10 pe3ysibTaraM
UCCIICIOBaHMIA, BEAYIIUXCS B JIA00OPATOpUsIX (GUPMBI;

- IepepacnpeieIiCHHe TPAIUIIMOHHON KIMEHTYPHI B IMOJIh3y KOHKYPEHTA.

CKpBITHOCTB JIOCTHTACTCsl IPUMEHEHUEM TTACCUBHBIX TEXHHYECKHX CPEACTB, MACKHPOBKOW 1
KaMyQIMpOBAaHUEM alaparypbl, JEreHIUPOBAHHEM U 3aCEKPEUYMBAHUEM MEPONPHSITHHA I10
JOOBIBaHUIO MH(OPMAITUH.

YuuteiBass MHOTrooOpasue crnoco0oB U ¢opM oTodpakeHuss WHDOpPMALIUK, OPUCHTALUS Ha
CHIOCOOBI U CPeICTBA ee A0ObIBaHuMsI, Y ()EKTUBHBIE B ONPEICICHHBIX YCIOBUIX, AaJICKO HE BCETIa
NPUBOJIUT K TMOJIOKHUTEIBHBIM pe3yibTaTaM B JApPyrux yciuoBusix. Iloatomy sddexTtuBHOE
noObIBaHUEe WHGOPMAIMM TPOBOIUTCS IyTEM KOMIUIEKCHOTO HCIOJB30BAaHHS Pa3JIMYHBIX
crocoboB u cpenctB goObBaHuS uWHGopMarmuu. Kpome TOro, mnpu KOMIUICKCHPOBAHHUH
oOecrieunBaeTcsi TyOJIMPOBAaHUE JIAaHHBIX, YTO SIBJSICTCS OCHOBHBIM HAIPABICHUEM IOBBIIICHHUSI
JIOCTOBEPHOCTH MMOTy4aeMoi HHPOPMAITUH.

2.4. TexHosiorus 100bIBaHUS HH(POPMALUHA

JloGbIBaHMEe MH(POPMALIMK HAa OCHOBE YKa3aHHBIX MPHUHLUIIOB OCYLIECTBISAETCS MOCTOSHHO
JerajibHbIMU CIIOCO0aMU U IIPU HEAOCTATOYHOCTH MOJIYYEHHOM 3TUMU crioco0aMu UH(OpMaLuH -
IIyTE€M IIPOBEJCHUS TAWHBIX OIEepaLuil.

JleranpbHoe n0ObIBaHME HH(OpPMALMM TPOBOAUTCA IYyTEM HU3Y4YEHHs] U 00paboOTKU
nyoJMKauil MO HMHTEPECYIOIMX pa3BeAKy BOIPOCOM B CpEJICTBaX MaccoBOW HH(popMauuy,
NepUOANYECKUX HAy4YHBIX U TONYJIApPHBIX JKypHanax, Tpydax BY30B wu HayudHO-
IPOM3BOJICTBEHHBIX aKI[MOHEPHBIX OOIIECTB, MPABUTEIbCTBEHHBIX M3AHUAX, YUEOHBIX MOCOOMSIX
u JIp. Lennyo mHpOpManUI0 MOXXHO MOJYYUTh U3 MPABUTEIbCTBEHHBIX HMCTOYHUKOB,
OTYETOB KOMIIAHUH MO OMepalysM C [IEHHbIMU OymMaraMu, B MECTHBIX IOPHJIMYECKUX BEIOMOCTSIX,
U3 CcyAeOHbIX MaTepHalioB, OCBELIAIOLIMX XOJA CyAeOHOro pa30upareiabcTBa C Yy4acTHEM
KOHKYPEHTA, U U3 IPYIMX HCTOUYHUKOB.

Hyxnyio wuHoOpmanuio MOXHO HAWTH B Marepuajax, HMMEIOIIHUX HEMOCPEICTBEHHOE
OTHOILIEHHE K JeITEIbHOCTH (PUPMBI: B COTJIAIIEHUH O JIMLEH3USAX, CTAaThsSIX U JOKJIAAaX, TOJTOBBIX
oryetax (UPM, OTYETaX KOMMMBOSDKEPOB, 0030pax pBIHKOB U JIOKJIAJ0B HMHXKEHEPOB-
KOHCYJIbTAaHTOB, BHYTPEHHHUX II€UATHBIX M3/aHUSAX, TeNe(OHHBIX CIPABOYHUKAX, PEKIAMHOM
JUTEpaType U MPOCIEKTaX. ITOT NEPEYEHb MOXKHO MHOTOKPATHO MPOJOJKUTS.

Opranbl 00pa®oTkH MHGOpManUU 3apyOeXHOH pa3BelKH BBINMHUCHIBAIOT MPAKTHUUYECKH BCIO
OTKPBITYIO LIEHTPAJIbHYIO U MECTHYIO NevaTHyto npoaykuuto. [lo cratuctuke okono oobema 90%
UH(POPMALIMU Pa3BeIKa MOIYYaeT U3 OTKPBITHIX UCTOUHUKOB.

Opnnako HauOoisiee 1eHHas MHGoOpMalus NOObIBaeTCS HEJETraJbHBIM IyTEM, B pe3yJbTaTe
IPOBEICHUS TAWHBIX MEPONIPUATHIA CHEICay)0aMu U OpraHaMi KOMMEPUYECKOM pa3BeIKU WM TaK
HA3bIBAEMOT'0 MPOMBINIIEHHOTO IMUoHaxa. [locinenHuit TepMuH MpeAcTaBiseT KypHATUCTCKHUMA
’KaproH 1 BMECTO HETO 1eJIecO00pa3HO NPUMEHSTh TEPMUH «KOMMEPUECKasi pa3BeIKa.

Jo6rpiBanne nHpOpMaIy B 00IIEM ClIydae MPEACTaBISET MPOIECC, KOTOPHIM HAYNHACTCS C
MOMEHTA IMOCTaHOBKH 33/1a4M €€ MOJIb30BaTEIIMH (BOCHHO-TIOIMTUIECKUM PYKOBOJICTBOM CTPaHbI
WIHM OTJENbHBIX BEJOMCTB, pyKOBOJCTBOM (MPMBI) 1O MOMEHTA MPEAOCTaBICHUSI MOJIb30BATEISIM
UHPOpPMAlIUK, COOTBETCTBYIOLIEH TIOCTaBJIEHHBIM 3ajayaM M TpeboBaHHsIM. TexHomorus
J0ObIBaHMS HH(GOPMAITMH BKITFOYAET CIICIYIONINE ITAIbI:

- OpraHu3anus 100bIBaHUS;

- TOOBIBaHUE JAHHBIX U CBEJCHMIA;

- nHpopMalMoOHHAs paboTa.
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Opranuzanus 100bIBaHUs HHPOPMALIUY TIPeAyCMaTPUBAET:

- IEKOMITIO3UILIMIO (CTPYKTYPHUPOBAHUE) 3a/1a4, TOCTABIEHHBIX M0JIb30BATEIISAMHY;

- pa3paboTKy 3aMbICiIa ONEpalliy TI0 JOOBIBAHUIO HH(OPMAIIHH;

- IUTAaHUPOBAHMUE;

- IOCTAHOBKA 3a/1a4 UCTIOJTHUTEIISM;

- HOpDMaTUBHOE M OIEpaTMBHOE YIPAaBICHHUE NEHCTBUSAMHU HCIOJHUTENCH M pexXuMaMu
pabOoThI TEXHUYECKHUX CPENICTB.

[TocraBnenHble B J0CTaTO4HO oOOIIEM BHJAE 3aJaud Ha J0ObIBaHME HEOOXOAUMOMH
MOJIB30BATEISIM MHPOPMALIMU HYXAAIOTCS B KOHKPETHU3AIMH C YYETOM MMEIOIICHCS alpUOPHBIX
JAHHBIX O BO3MOXHBIX HCTOYHMKAX HH(POpPMALUU, MX HAXO0XKICHUH, BO3MOXKHBIX CIIOCOOAX
JOCTyTa W TIperpajgax, BO3MOXKHOCTSAX HMEIOIIUXCS TEXHUYECKUX CPEICTB JOObIBAaHHUA M T. II.
B pe3ynbraTe aHanM3a 3amad4 M anpUOpPHBIX JAHHBIX Pa3pabaThIBAETCs 3aMbICENl ONEpaluH, B
KOTOPOM HAMEUYalOTCs ITyTH PEIICHHsI TOCTABJICHHBIX 3a/1a4.

Ha pe3ynbTatuBHOCTH 100BIBaHMS MH(OPMALUMKM BIUSAIOT MHOIOYMCIEHHBIE MEIIAIOUINe U
ciydaiiHple  (PaKTOpBI - TPOTUBOJACHCTBHE KOHTPPA3BEOKM H  CIY)KObl  0€30mMacHOCTH,
HE/I0CTaTOYHOCTh allPUOPHON MHPOpPMALUU 00 UCTOYHUKAX NOOBIBAEMBIX CBEIACHUN M JAaHHBIX,
OTKa3bl anmaparypsbl, IIOTOAHbIE YCIOBHS, OAUTEIBHOCTD TPAXKAAH U COTPYIHUKOB OPTaHU3AINH U
Iap. OTU GakTOpbl YUYUTHIBAIOTCS MPH IUIAHUPOBAHUM JEHCTBHM C yKa3aHHEM MeCTa U BPEMEHH
JeMCTBUI BCEX CYOBEKTOB M TEXHHYECKUX CPEJICTB, YYACTBYIOIIMX B ONEpAIMH 1O JOOBIBAHUIO
uHpopmauuu. HopmaTtuBHOe ynpaBieHHE INpelycMaTpUBaeT MOCTAHOBKY 3a]ad HMCIIOJHUTENAM
nepes MPOBEACHUEM Pa3BEIbIBATEIILHON ONEpaIny, ONEPaTUBHOE - BHECEHUE B XOJ€ TOOBIBAHUS
UHpOpPMALlUM KOPPEKTUB B IUIAH, BbI3BAHHBIX H3MEHEHMAMH  0oOcTaHOBKHM. OpraHuzauuei
n00BIBaHUS HH(DOPMAIH 3aHUMAIOTCSI OPTaHbl IJIAHUPOBAHUS M YIIPABIICHUS.

CBeneHus M JaHHble JOOBIBAIOTCS COOTBETCTBYIOIIMMM OpraHaMHM IIyTeM IIOMCKa
HCTOYHUKOB MH(POpPMAIINU U €€ HOCUTEJCH, NX 0OHapy>KEHHE, YCTAHOBIICHUE Pa3BeIbIBATEIHHOTO
KOHTAaKTa C HHUMM, IOJYyYEHUS [aHHbIX M cBeAeHuM. CBeOeHHMs U JaHHbIE MPEJCTABISAIOT
¢parMeHTsl MHQOPMAIMKM W OTJIMYAIOTCSA JPyr OT JApyra TeM, YTO MJaHHBIE CHHMAIOTCS
HEMOCPEACTBEHHO C HOCUTEJS, & CBEJICHUS - IPOAHAIN3UPOBAHHBIE TaHHBIE.

[Tonck 00BEKTOB pa3BeAKH (MCTOYHUKOB M HOCUTENEW HMHPOpMAIUH, HCTOYHUKOB
CUTHAJIOB) NPOM3BOJIUTCS B MPOCTPAHCTBE M BO BPEMEHH, a Ul HOCHTEIEW B BHJE MOJEH U
DIIEKTPUUYECKOTO TOKA - TaKXKe TI0 4YacToTe curHana. llomck 3aBepmiaercss OOHapyXeHHEM
00BEKTOB Pa3BEIKU U NMOTyYECHHEM OT HUX JaHHBIX.

OOHapy)XeHHE HHTEPECYIOIINX Pa3BeIKy OOBEKTOB B IPOIIECCE MOMCKA MTPOU3BOAUTCS 110 X
JIeMaCKUPYIOLIMM MPU3HAKAM U 3aKJII0YAeTCs B MPOLEAYpE BhlAIEHHsSI 00beKTa Ha (oHE APYrux
00BbekToB. OCHOBY mpoliecca 0OHapyKEHHsI COCTaBISAET MpoLeaypa HACHTU(PHUKAIUN - CPaBHEHUE
TEKYLUX MPU3HAKOBBIX CTPYKTYpP, (HOPMHUPYEMBIX B IpOIiecce MOUCKaA, C 3TaATOHHON MPU3HAKOBON
CTPYKTYpOU 00BEKTa Pa3BEIIKH.

OTaJloHHbIE TPU3HAKOBBIE CTPYKTYpPhl COAEP)KAaT JOCTOBEpPHbIE (IO OIEHKE OpraHa
NOOBIBaHUS ) MPU3HAKK OOBEKTA MIIM CHTHAJIA, TTOJIyYeHHBIE OT TIEPBOMCTOYHHKOB, HAIIPUMEp, U3
JOKYMEHTa WM 1O JaHHBIM, JOOBITHIM U3 pa3HbIX HCTOUYHMKOB. Hampumep, dortorpadus B
MacropTe SBISETCS STAJIOHHBIM OIHMCAaHWEM JIMIa KOHKPETHOTO denoBeka. Ero mpu3HakoBas
CTPYKTYpa COCTOMT W3 Habopa NpPU3HAKOB JIMIA, KOTOpPBIE KPUMHUHAIUCTBI HCIONB3YIOT JUIS
coctaBiieHUsI (OTOPOOOTOB. DTAJOHBI IO Mepe H3MEHEHUS TPU3HAKOB KOPPEKTUPYIOTCS.
Hanpumep, HeckolbKO pa3 B TEUEHHE JKU3HU 4YeJOBEKa 3aMeHsSIOTCs ¢ororpaduu B macropre,
KOTOpBIE TPEICTABISIOT CO0OW  ATAaJOHHBIE W300paXCHHs BIAJeNblla Iacropra st
UJCHTUQUKAIIMA  €r0 JIMYHOCTH. OTaJlOHHBIE IPHU3HAKOBBIE CTPYKTYphl 00 00BeKTax
OKPY’KaIOIIeT0 MUPA YEIIOBEK XPaHHUT B cBOei maMaTu. OH MOCTOSHHO WX GOpMUPYET B TpoIiecce
pa3BuTHs, 00yuyeHuss u pabotsl. Korzma yenoBek poXkaaercsi, y HEro OTCYTCTBYIOT 3TaJOHHbBIE
MIPU3HAKOBBIE CTPYKTYPHI 00BEKTOB OKPYKAIOIIETO MUupa. B mportecce coOCTBEHHBIX HAOII0ICHHIA
U OIIBITA, MOJYYEHHBIX 3HAHUH y HEro MOCTENEHHO M IOCTOSHHO (DOPMHUPYIOTCS STallOHHBIE
IPU3HAKOBBIE CTPYKTYpBI, KOTOPbIE CO BPEMEHEM KOppekTHpyroTcs. Hampumep, korga dyenoBek
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BcTpeuaeT yepe3 20 JeT OJHOKIIACCHHUKA, BHELIIHUNA BUJ KOTOPOTO CYIIECTBEHHO M3MEHMWICH, TO
BHauaje OH MOXET M HE Y3HATh CBOETO OBIBIIIETO MPHUATENS, TaK Kak HabtomaeMple (TEKyIue)
OPU3HAKM OTJIMYAIOTCA OT OJTAJIOHHBIX JBajuartwieTHed npaBHoctu. llocie mosyueHus
CEMaHTHYECKON MH(OpMaLMK O TOM, YTO TEKYIIHEe NMPU3HAKU JCHCTBUTEIHHO MPUHAIJIEKAT €ro
MIKOJBHOMY TPHSATENI0, B MAMATH MPOU3BOAUTCS KOPPEKTHPOBKA STAJIOHA U TPHU CIETYIOLICH
BCTpEUYEe COMHEHUSI HE BO3HUKAIOT.

[Tyrem uaeHTHGHUKAIMKA TEKyIIEH NPU3HAKOBOW CTPYKTYPHI C ITAJIOHHOM UYEIOBEKOM HITH
aBTOMAaTOM MPOM3BOAUTCA OOHapyXeHHE OO0bEeKTa, KOTOPOMY COOTBETCTBYET JTaJIOHHAA
NpPU3HAKOBAs CTPyKTypa. Yem Oojbllle NPU3HAKOB COBMAJAECT, TEM BBIIIE BEPOSTHOCTD
0oOHapy>XeHHS 00BEKTA.

Ecnu sTanonHas mpu3HaKoBas CTPYKTypa OTCYTCTBYET WM NPHUHAJICKHOCTh UX OOBEKTY
BBI3bIBAET COMHEHHE, TO IMPOLIECCY MOMCKAa OOBEKTa pa3BelKH MPEAIISCTBYET STal MOHCKA €ro
ATAJIOHHBIX (JIOCTOBEPHBIX) TPU3HAKOB. OTAJOHHBIE TPHU3HAKOBBIE CTPYKTYPhl MOCTOSIHHO
HAKaIlJIMBAIOTCS U KOPPEKTHPYIOTCS NpPHU TOJYYEHUHM JOCTOBEpHBIX Mpu3HakoB. [lonmHota u
JOCTOBEPHOCTh JTAJIOHHBIX MPHU3HAKOBBIX CTPYKTYp M BCEX OOBEKTOB, WHTEPECYIOIINX
pa3BeKy WM JIO0YI0 JPYryld CTPYKTypy, HalpuMmep, IPOBOOXPAHUTEIbHBIE OpraHbl,
OTIpeNIeNAI0T HeoOXxoauMoe yciaoBue 3 hekTuBHOr0 0OHApYKEHUST 0OOBEKTA.

JloObIThIE JaHHBIE, KaK MPaBWIIO, pa3po3HeHHble. OHU MpeoOpasyroTcs B MHQPOPMAIIHIO,
OTBEYAIOIIYI0O HAa IIOCTABJICHHBIC 3a/laud, B X0J¢ HH(OPMAIIMOHHONW paOOTHI, BBIIOIHIEMYIO
opranamu coopa u 00paboTKu HHGOPMAITIH.

WNudopmanroHHas Win aHaIUTHYeCKas padoTa BKIIOYAST CISAYIOIINE TPOLECCHI:

- cOOp MaHHBIX U CBEACHUI OT OPraHOB J1OOBIBAHUS;

- BUJIOBast 00paboTKa;

- KOMIUTIEKCHast 00paboTKa.

B3anmMocBsI3b 3THX MPOIECCOB MpPEICTaBlIeHa Ha puc. 2. 3.

\ MuthopMauoHHan \
. pafoTa FomnnekcHan obpabotea !
| 1‘ !
I [ | !
: Bupoean obpabotes | - Bupoean obpaboTea |
| T T |
! Chop gaHues | ... ... Chop gaHHB !
Opradel gofeieanma | - - - ... .. Cpradel gofsieaHdA

Puc. 2.3. CtpykTypa nporeccoB HHGOPMAITMOHHONH PaObOThI
JlanHble u cBeneHus (B cllydae NpeIBapUTEIbHOW OOpaOOTKM JaHHBIX B OpraHe
NOOBIBaHUS) TEpelaloTcsi B OpraH BUAOBOM 00paboTku. Ecinm B 1o0bIBaHUMM MHPOpMAaLUU
Y4acTBYIOT OpraHbl pa3jIU4HbIX BUIOB, HAllpUMeEp, ONTHYECKON U pajlodJIeKTPOHHON pa3BeaKH,
TO OCYIIECTBISIETCS KOMIUIEKCHAs 00pa0OTKa CBEAECHUH, MOCTYNHUBIIMX OT OPIaHOB BHJIOBOU
o0paboTku. Heo6xoaumMocTh BUAOBON 00pabOTKH 00YCIIOBIEHA Pa3iNuUsIMU S3bIKOB ITPU3HAKOB,
JOOBIBaEMBIX OpraHaMU Pa3IMYHBIX BUJIOB.

B xonme BuIOBOM M KOMIUIEKCHON 00paboTKM (hOpMUPYIOTCS MEpBUYHBIE U BTOPUYHBIE
CBEJICHUS Ha OCHOBE METOJOB CHHTe3a HWHPOpPMAlMM M MpoLeayp HIeHTH(PUKALIUU H
MHTEPIIPETANU JAHHBIX U CBEACHUM.

dopMHpOBaHUE MEPBUYHBIX CBEICHUI MPOU3BOIUTCS IyTeM cOOpa M HAKOIUIEHUS TaHHBIX U
“mpuBsI3KM”  HMX K TEMaTUYECKOMY BOIPOCY, MO KOTOpoMmy AoObIBaeTcsi MHpopmarus. s
BKJIIOYCHHUSI JAHHBIX B TEPBUYHBIC CBEJCHHUS HEOOXOIUMO, YTOOBI 3TH JAHHBIE COIEPIKAIH
MH(POPMALIMOHHBIM TNPU3HAK O NPUHAAJIEKHOCTH IAHHBIX K HMH(OpPMAnmuM IO KOHKPETHOMY
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Bonpocy. Hanpumep, ecnu mocrapieHa 3agada qo0bIBaHS HHPOPMAIIUU O HOBOM aBTOMOOUIIE, TO
NOOBITBIE TPU3HAKM €r0 BHEIIHErO0 BHJA MOTYT OBbITh OTHECEHbI K 3TOMY aBTOMOOWIIIO, €CIU
CYIIECTBYET JOMOJHUTEIbHBIN MPU3HAK (MECTO, BPeMsl WIM HAJIWYHE BO3JIE HETO OINpPEIeIeHHBIX
JIUIT), KOTOPBIE C BHICOKON CTEMEHbIO JOCTOBEPHOCTHIO YKa3bIBAIOT O MPUHAICKHOCTH MTPU3HAKOB
3TOMYy aBTOMOOWIIO. Ecinu Takol mpu3HAK OTCYTCTBYET, TO UMEET MECTO IPOCTOE HAKOILJICHUE
JAHHBIX.

@opMarIbHO MPH HAIMYMKM B JOOBITBIX JaHHBIX AX, Bx m Cx oOmero mpusHaka X,
XapaKTepU3YIOIIer0 MPUHAUIEKHOCTh UX K OJHOMY M TOMY XK€ TEMaTHUYE€CKOMY BOMPOCY HWIIU
00BEKTY, €Cli peub UAET 00 00BEKTE Pa3BelKHU, TaHHbIE OOBEAUHSAIOTCS B MEPBUYHBIC CBEICHHS
ABCx. JIroOble HOBbIE JaHHbBIE, IOJyYEHHBIE OT OpraHa J0ObIBaHUS, «IIPUBS3BIBAIOTY, €CIIH 3TO
BO3MOXHO, IO O0OIIeMy MpH3HAKy K TEPBHYHBIM CBEIEHHUSM COOTBETCTBYIOILEIO OOBEKTa.
B pe3ynbraTe 3TOrO0 1o Mepe 100bIBaHUS HOBBIX JaHHBIX 00 00BEKTE pa3BelIKH €ro MpHU3HAKOBas
CTPYKTYpa TOIOJIHSACTCSI HOBBIMH MPU3HAKAMH, YTO NPUBOAUT K YBEIMUCHHUIO PA3IHUUs €€ IO
OTHOUICHUIO K MPU3HAKOBBIM CTPYKTYpaM JIPyrux 0ObEKTOB.

Ecnu monyueHHbIE CBEACHUS OTBEYAIOT HA MOCTABICHHBIC IMEpE]l pa3BEAKOH BONPOCHI, TO
coJieprkamiasi B CBEJICHUSX MH(POpMAIUs, CEeMAHTUYECKas U TPU3HAKOBAs, B COOTBETCTBYIOLICH
dbopme nepenaeTcs ee moTPEOUTEISIM.

HeoOxonumocTs B (OpMUPOBAHUM BTOPHYHBIX CBEJICHHI BO3HUKAET TOTAa, KOrja He
COBIAJAIOT SI3BIKM MTOTOBOW HMH(OpMANMy M NEPBUYHBIX CBEIEHHH, MOJNy4aeMbIX OT OpPTaHOB
noObiBanus. Eciam morpeOutenss wHQOpMAIMM HMHTEpPECYeT BHUIOBBIE CBOMCTBA MPOIYKIUH,
CO3/1aBacMOM KOHKYPEHTOM, TO JOOBIThIC TPH3HAKK BHEIIHETO BUAAa HE HYXKIAIOTCA B
JOTIONTHUTENIbHOU  0OpaboTke. Ho korma nans  moTpeOuTeNns BakHBI  METOIBI  PabOThHI
pa3pabaTbIBaeMOTO TEXHHYECKOTO CPENICTBA, TO TEPBUYHBIC NPU3HAKM HE OTBEYAIOT HA JTH
BONpOCHL. B 3TOM cnydae dhopMupyroTcs BTOpUYHBIE CBEICHUS HE B BHJIE, HAIPUMED, IPU3HAKOB
BHEIIIHETO BHJA WJIM NPU3HAKOB CHUTHAJOB, a B BHJIE ONHCAHUS KOHCTPYKIMH Y3JIOB W JIETaJeH
HOBOM MPOIYKIIMH, KOTOPBIE HE yIaeTcs JOOBITh B BI/I€ OPUTHHAIIOB HIIA KOTIHIA.

OpHaKo CHEeNHaINCTHl 10 BHEIIHEMY BHIY MOTYT B MPHHIMIE 1O BHIOBBIM IpPHU3HAKaM
BBISIBUTH OCOOEHHOCTH KOHCTPYKIIMH U pabOThl NPOAYKIMH. DTH OCOOCHHOCTH HE CO/AEPIKATCs B
NEPBUYHBIX CBEJCHHAX, Y HUX Jake pa3Hble s3bIKU. [Ipu (hopMupoBaHMM BTOPUYHBIX CBEIACHUI
BO3HMKaeT HoBasg HH(popmanusa. ['eHepanuss HOBOW HHGpOpMalLMU BO3HHMKAEeT B pe3yibTaTe
UHTEpIpeTanuy (TOJKOBAHWHW) TIEPBUYHBIX CBeleHHMU. VHTepnperamus - 3To Bbicmas ¢opma
00paboTKM MH(POPMALIUY, TPUCYILAS B HACTOSALIEE BPEMSI TOJIBKO YEJIOBEKY.

B ciyuae korzma BTOpWYHBIE CBEICHWS HE OTBEYAIOT HA MOCTABJICHHBIC MEpE] pa3BEAKOU
BOIIPOCHI, U3 HUX M0 aHAJOTMHU C MEPBUYHBIMU (POPMHUPYIOT BTOPUUHBIE CBEICHUS

[Tpu bopmMupoBaHNM CBEACHUN MPUMEHSIOTCS CIEIYIOIINE METOIbl CHHTE3a MHPOPMALIUH:

- JIOTUYECKHUE;

- CTPYKTYPHBIE;

- CTaTUCTHYECKUE.

Jlornueckue METOJbl MCIONB3YIOT JUISI CHHTe3a WHQPOPMALMM 3aKOHBI  JIOTHMKH,
YUUTHIBAIONINE MPUYMHHO-CIIEJACTBEHHbIE CBSI3M B peasibHOM Mupe. OHHU JieaT B OCHOBE Tak
HA3bIBAEMOTO «3/pPAaBOTO CMBIC/Ia» YEJIOBEKAa U SBISIIOTCA OCHOBHBIM METOJOM CHHTE3a
nH(pOpMaLMK YeJOBEKOM. 3ApaBblil CMBICI IO CYIIECTBY MPEJCTaBISET MHTETPAJbHYIO OLEHKY
pe3yabTaToB 00pabOTKH MH(pOpPMAIMK YeJIOBEKOM Ha 0eCCO3HATeNbHOM ypoBHeE. Yem OoJbIIMMU
3HAHUSMHU U ONBITOM BIIAJIEET YEJIOBEK, TeM OoJbllie HHPOPMATUBHBIX CBSI3€H OH YYUTHIBAET MPU
OpUHATHM perieHus. OTHAKO 3TH CBSI3U UMEIOT M 00paTHYI0 cTOpoHY. OHU KOHCEPBUPYIOT JIOTUKY
MBILUIEHUSI 4YEJIOBEKa U TOPMO3ST TMpOIecC TEeHEPUpPOBaHUS WM HOBOM uHbopManuu
OTPaHUYEHUSMHU THIA «3TOTO0 HEe MOXeT ObIThby». Jltoaum, obnamaromue OypHO#l (aHTasmel, HO
JUIIEHHbIE KOHCEpBAaTH3Ma CHEIUAIbHBIX 3HAHUW M OMbITa, - MHUCaTeIU-(paHTacCThl CO3/1al0T B
CBOMX IPOM3BEJCHMUAX MOJEIM Oyaymux o0pa3loB HayYHO-TEXHHMUYECKOrOo Iporpecca, Ha
JECATWIETUSL OIEPEKAIoIUe BpeMs HMX CO3laHusA. B TO ke NpPOTrHO3Bl CHEUAIMCTOB YacTO
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MOXO0KH HA TPOTOTHUIIBL.

[TpuYrHHO-CICICTBEHHBIE BpPEMEHHBIC CBSI3M  OOECIICUMBAIOT TAaK)KE BBIIBICHUE U
MPOTHO3MPOBAHUE JCUCTBUN OOBEKTOB MO MPU3HAKAM HX JEATEIHHOCTH B PA3IMYHBIC MOMEHTBI
BpPEMECHHU.

CTpyKTYpHBIE METO/BI YYUTHIBAIOT OOBEKTHUBHO CYIIECTBYIONIUE CBSI3U MEXKIY dJIEMEHTAMH
oObekTa. Hampumep, B 00mem ciiydae TpPOAYKIMS, BbITyckaemas (UPMOH, HMeeT
MHOTOYPOBHEBYIO MEPAPXUUYECKYIO CTPYKTYpy. OHa comepkXuT OJOKH, y3IIbl U JETalld, KOTOPHIC
B3aUMOJICHCTBYIOT JIPYT C APYroM. DTH CBSI3H ONPEICISIOT KOHCTPYKIUIO MPUOOpa WK JTF0O0T0
JIpYyroro ToBapa uU 3apUKCUPOBAHBI B KOHCTPYKTOPCKOW TOKyMeHTanuu. llpu ee OoTCyTCTBUH
CHCIHAINCTBI BOCCTAHABIMBATH KOHCTPYKIMIO, Ha3Ha4eHWE M (DYHKIUH 10 OTACIHHBIM
DIIEMEHTAaM | CBSI3SIM.

CraTrcTHYecKre METOJIbl 00ECTICUMBAIOT UIACHTU(UKAIIUIO U UHTEPIPETALUIO0 0OBEKTOB 110
94acTO MPOSIBJISIOIIUMCS TpPH3HAKaM, IMOTYYaeMbIM B PE3YJIbTaTe€ CTATUCTUYECKOW 0O0pabOTKU
NOOBIBaEMBIX JAHHBIX. B KauecTBe TaKWX IMPHU3HAKOB BBICTYMAIOT CTATUCTUYECKH YCTOWYMBBIC
napaMeTpsl CIydalHBIX COOBITHI: CpelHWE 3HAYCHUS, TUCTICPCUU, (DYHKIUU pacrpeicsieHus.
Hampumep, uactoe mMOSIBICHUE BO3JE TEPPUTOpUM (UPMBI OJHUX W TEX JKe JIIOJCH WIn
aBTOMOOWICH, OOHApY)KCHHE B TIOMEHICHUSIX (PUPMBI 3aKIJIAIHBIX YCTPOMCTB CIy)KaT MPU3HAKAMHU
MOBBIIIEHHOTO HMHTEpeca KOHKYPEHTAa WM JPYTHX CYOBEKTOB K (UpPME HIIM OTHCIBHBIM €¢
COTPYTHUKAM.

Takum o6pazom, uHbOpMalMOHHAs paboTa BKJIOYAeT 0O0pabOTKy OONBIIMX MAaCCHBOB
JMaHHBIX W cBeAcHMA. OpraHbl pa3BEAKH IMHPOKO TPUBIEKAIOT K WHPOPMAIMOHHON paboTe B
Ka4eCTBE aHAJIUTHKOB BBICOKOKBAIM(DUIIMPOBAHHBIX CICIUAINCTOB, KOTOPBIC YBS3BIBAIOT
pa3po3HEHHBICE W TNPOTHBOPCUMBEHIC JAHHBIE W CBEICHUS (B TEPBUYHBIC M BTOPUYHBIE) U
NPOU3BOMIAT UX WHTEPIPETALNIO Ha SA3bIKE MOJIb30BaTessi nHpopmamnuu. Kpome Toro, mpoBoasiTcs
WHTCHCUBHBIC PA0OTHI M0 aBTOMATHU3AIMH ITPOLIECCOB HH(POPMAIIMOHHOM PabOTHI.

2.5. Cnioco0bI 10cTyNA K KOH(pUAeHINAIbHOI WHpopMauun

Bo3morkHOCTH pa3Beku Mo A0OBIBAaHUIO HH(DOPMAIIK 3aBUCST, IPEXKAE BCETO, OT CIIOCOO0B
JIOCTyTa €€ OpraHoB J0ObIBaHUS (areHTOB, TEXHUUECKUX CPEACTB) K MCTOYHMKAM HH(OpMaLuu U
o0ecrieyeHns pa3BeIbIBATEIbHOIO KOHTAKTa C HUMH. DTU (aKTOphl CBS3aHbI MEXIy coboi. Uem
Onmke ynaercss MPUOMU3UTBCA OpraHy pas3BeIKM K HCTOYHUKY HH(OpMalMM, TEM BBIIIE
BEPOATHOCTb YCTAaHOBJICHUS PAa3BEIbIBATEIILHOIO KOHTAKTa C HUM. Joctyn x uHpopmManuu
npeJoiaraeT, YT0 UCTOYHUK (MJIM HOCUTENIh UH(OpMalK) OOHApYKEH U JIOKAJTU30BaH U C HUM
NOTEHLMAJIbHO BO3MOJXKEH pPAa3BEIbIBATEIbHBIM KOHTAKT. Pa3Be/bIBATECJIBHBIN KOHTAKT MEXAY
3JIOYMBIIIJICHHUKOM WJIA €ro TEXHHYECKUM CpPEICTBOM M HUCTOYHUKOM HH(pOpManuuu
npeaycMaTpuBaeT — YCTaHOBJIEHHE  (U3WYECKOIO  KOHTAKTa  MEXAYy  3JIOYMBIIIJICHHUKOM
(TEXHUYECKUM CPEJICTBOM) U HOcuTesleM HHpopMmari. Pu3ndeckuil KOHTAKT MpearoaaraeT, yTo
3JI0YMBIIIJICHHUK UMEET BO3MOXKHOCTH B3SITh HOCHTENb C MH(QOpPMAaLUE B PyKH C LEIbIO €ro
XUIIEHUS, KONUPOBAHUS, YHUUTOKEHHS UM MOJIEPHU3AIMH WU C TIOMOIIBI0 CBOMX PELENTOPOB U
UCTIOJBb3YEeMbIX ~TEXHHYECKMX CpEICTB JIOOBIBAHHUSA - CHATh C HOCUTENs HMH(DOPMALUIO
JTUCTaHIIMOHHO.

B o0miem cnydae moa pa3BebIBaTEIbHBIM KOHTAKTOM MOHUMAIOTCSI COCTOSIHUE MCTOYHHKA
uH(pOpMallMU UM CUTHAJA, CPebl PACIpPOCTPAHEHUSI U HECAaHKIIMOHUPOBAHHOTO MOJIyJarTens, 1is
KOTOPBIX BBIIOJIHSIOTCS IPOCTPAHCTBEHHOE, SJHEPTETUYECKOE U BPEMEHHOE YCIIOBHSI.

[IpocTpaHCTBEHHOE YCJIOBHE MpEAINojaraeT TakKyl B3aUMHYIO MPOCTPaHCTBEHHYIO
OpPUEHTAIIMI0 MCTOYHMKA WH(GOpPMAIMM U 3JIOYMBIIUICHHHKA, NMPU KOTOPOM 3JIOYMBIIIICHHUK
«BUJIUT» UCTOUYHUK MH(OPMALMK C IOMOIIbIO CBOUX OPIaHOB YYBCTB WJIM TEXHUYECKUX CPE/ICTB
JOOBIBaHUSL.

Tak kak 1r000€ nepeMerleHue HOCUTENS B MPOCTPAHCTBE NMPUBOIUT K YMEHBIICHHIO €rO
SHEPTUH, TO YHEPIeTHUECKOE YCIOBHE Pa3BEIbIBATEIILHOTO KOHTAKTa OMpPEessieT HE0OX0IUMOCTh
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oOecrieyeHnss PHEPTUU HOCHTENSl Ha BXOJE NMPUEMHHKA 3JOYMBIIUICHHUKA, TOCTATOYHOTO JUIS
HOJTYYeHHsS Ha €ro BBIXOJAE MH(OpMAIMU ¢ TpeOyeMbIM KadeCTBOM. JHEPreTHYECKOE YCIIOBHE
YYUTHIBAET HE TOJBKO DHEPTUI0 MM MOIIHOCTh HOCUTENS, HO M YPOBHU PA3IMYHOIO poJa
MEIIAONNX BO3ACHCTBUI (ITOMEX) OJMHAKOBOW ¢ HOcUTedeM UHpOpManuu (HU3NIECKON
npupozsl. [lomMexu mnpucyTCTBYIOT B JII000M cpene paclpoCTpaHEHHs W CO3JAI0TCS B JIIOOOM
npuemMHuKke. OHM MOTYT HpU HEZOCTATOYHOW MOIIHOCTH HOCHUTENsS (CHTHAna) BBI3BATh TaKWe
UCKOXEHUS MH(OpMAIMM, TMPU KOTOPBIX OHA CTAHET HEMOHSATHOM IONy4yaTell0 MM y HEro
BO3HHUKHYT COMHEHHS B JOCTOBEPHOCTH, 0COOCHHO IM(POBBIX JaHHBIX, KOTOPBIE HAnOOIIEE JIErko
NOJBEPraoTca TpaHChopMaluu ToA JeiicTBueM mnomex. [losromy mosyuatens uH(OpMaIuu
(CaHKIIMOHMPOBAHHBIA WIIM HET) NMPEIbIBISECT TaKHe TPeOOBaHMS K KadeCTBY MH(POpMAIHHU, TIPH
BBIIIOJIHEHUH KOTOPBIX y HEr0 HE BO3HHMKAIOT COMHEHHS B HEIOCTOBEPHOCTH MOJIy4aeMOM
uHdopmanuu. KauectBo momyyaemoil nH(GOPMAIMK OIEHUBAETCSI OTHOCHTEIIFHBIM KOJIHMYECTBOM
NPaBUIBHO TPUHATHIX MM HCKaKEHHBIX 3JEMEHTOB cooOmeHus (OykB, mudp, 3ByKOB peuw,
3JIEMEHTOB U300pa)KEHHSI) MJIM 3HAYCHUSIMU HCKKEHUH MPU3HAKOB 0OBEKTOB.

Tak kak npoObiBanue WH(POpPMAIUKM SBISETCS AMHAMHUYECKAM TIPOIECCOM, TO s €e
peanu3anyu HEoOXOJMMa CHHXPOHHM3alWs pPabOThI BCEX AIIEMEHTOB, OOECIEUMBAIONIMX 3TOT
nporecc. HeoOxoauMocTs (QYHKIIMOHUPOBAHHS OpraHa JOOBIBaHUS, CHHXPOHH3HPOBAHHOTO C
paboTOl MCTOYHHMKA WH(OPMAIMU, COCTABIAET CYThb BPEMEHHOTO YCIIOBHS Pa3BEbIBATEIbHOTO
KOHTaKTa. [Ipy HEBBIMONHEHUH €ro HWHPOPMALHWI0 HE yIAcTCd MONYyYUTh Jake B clydae
JOCTaTOYHOM JHEPreTUKH HOocHuTensd. JledCTBHTENbHO, €ciu B KaOMHETEe LEHHOTO HCTOYHHKA
uHpOpPMaLIUKU, HAIPUMEDP, PYKOBOIUTENS (DUPMBI, YCTAHOBIICHO 3aKJIaJHOE yYCTPOHCTBO, KOTOPOE
HO3BOJISICT TPOCIYIIMBAaTh BCE BEAYIIHME B HEM pa3roBOPHI, a KaOMHET IyCT, TO BPEMEHHOE
YCIIOBHE HE BBINMOJHEHO. 3JOYMBIIICHHUK, HAXOAALIMICA B TPHUIIAPKOBAHHOW BOJHM3H OT
TeppuTOpUM (GUPMBI MAIIMHE, HAIIPACHO TEPsIET BpeMs. AHAIOTHYHBIN pe3yabTaT HAaOII0AAeTCs,
KOTJ]a B 3TOM KaOHMHETE MPOBOAMTCS COBEIIAHHE, HO NMPHUEMHUK 3J0YMBIIUICHHUKA HEUCIPaBEH
WM W3MEHMJIACh HECTaOWIM3UPOBAHHAS YacTOTa 3aKJIaJHOTO YCTPOWCTBA M «BBIILIAY» M3 MOJOCHI
NpUEMHHKA 3JI0YMBIIUICHHUKA, B PE3yJIbTaTe Yero MPHUEMHUK HEe NMPUHUMAET CHUTHAIBI 3aKJIAKH.

TakuMm oOpasom, A 100bIBaHUS MH(POPMAIMU HEOOXOAMMBI: JTOCTYI OpraHa pa3BeIKH K
UCTOYHUKY UH(OPMAIIMH U BBIIIOJHEHNUE YCIOBUI pa3BeAbIBATEIbHOIO KOHTAKTA.

CrnocoOsbl focTyna K HHPOpMAIMK MOXKHO Pa3AeIuTh Ha TPU FPYIIbL:

- (huznyecKoe MPOHUKHOBEHHE 37I0yMBIIUIEHHUKA K UICTOUHUKY HH(POpPMAIINH;

- COTpYAHUYECTBO OpraHa pPa3BEeIKH WJIHM 3JIOyMBINUIEHHUKA C PaOOTHUKOM KOHKYpPEHTa
(rpaXk1laHUHOM JPYroro rocyaapcTBa WM (UPMBbI), UMEIOIIEro JIeTalbHbI WM HeJeralbHbIH
JOCTYTI K MHTEPECYIOIEH pa3BeaKy WH(POPMAIINH;

- TUCTAHIIMOHHBIN CheM UH(OPMAIH C HOCUTEIIS.

du3nueckoe MPOHUKHOBEHNE K HCTOUYHUKY WH(OPMAIIMHA BO3MOXKHO ITYTEM CKPBITOTO HITH C
NPUMEHEHUEM CUJIbI IPOHUKHOBEHUS 3JI0YMBIIIIEHHUKAa K MECTY XpaHEHHsI HOCUTENs, a TaKXKe B
pe3yJbTaTe BHEAPSHHS 3JI0YMBINUICHHUKA B opraHu3aiuio. Crocod MpOHUKHOBEHUS! 3aBHCUT OT
BUa HH(GOPMAIIUU U CITIOCOOOB €€ UCTIONb30BaHUSI.

CKpBITOE TTPOHUKHOBEHHE HMMEET Psii MPEHMYIIECTB IO CPAaBHEHUIO C OCTAIBHBIMHU, HO
TpeOyeT TIaTeIbHON MOATOTOBKU U alpHOpHON MH(OpMaIK 0 MecTe HaXOXKIACHUS UCTOYHUKA,
cucteme oOecriedeHHsi 0€30MacHOCTH, BO3MOXKHBIX MapuipyTax ABMXeHus u ap. Kpome Toro,
CKpBITO€ TPOHUKHOBEHHE HE MOXET HOCUTh PETrYJSIpHBIA XapakTep, TaKk Kak OHO CBSA3aHO C
OOJIBITUM PUCKOM JUIsI 3JIOYMBIIIJICHHUKA, U TIPUEMIIEMO JIJIsl TOOBIBaHHS YPE3BBIYAHO IEHHOH
uHpOpMaLUH.

Jns obecrieueHHs] peryisipHOTO AOCTyna K WHGOpMAIMHA TPOBOAWUTCS BHEAPCHHUS W
Jeraiu3anusi 3JOYMBIIICHHUKA ITyTeM IIOCTYIUIEHHS €ro Ha paboTy B HWHTEPECYIOIIYIO
opranuzaiio. Tak Kak mpu HaiiMe Ha pabOTy MPETEHIEHT MPOBEPSETCS, TO 3IIOYMBIIUICHHHK
JIOJDKEH UMETh YOEIUTEIbHYIO JIETEHIY CBOEH MNpOILION IESTeIbHOCTH U COOTBETCTBYIOIME
JIOKYMEHTBI. PaccMOTpeHHBIE CIOCOOBI 00ECIEYMBAIOT CKPBITHOCTh JTOOBIBAaHUS WH(OpPMAIIUHU.
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Korna B Heil HET HE0OX0OIMMOCTH, a IIeHa MH(OpPMAIIMK OYEHb BEJIHKA, TO BO3MOXKHO HalajIeHue
Ha COTPYIHUKOB OXPaHBbl C LENbI0 XUIIEHUS UCTOYHUKA ¢ nH(popmanuel. K Takum UCTOYHHMKaM
OTHOCSITCSl, HAalpuMep, JOKYMEHTbI, KOTOPbIMM MOYHO IIAHTa)KUPOBATh KOHKYPEHTA WJIU
BBITECHUTD €I0 C PbIHKA I10CJIE MYOIUKALUH.

Jns perynspHoro noObiBaHuS MH(OPMAIMM OPraHbl Pa3BEIKH CTApAIOTCS MPHBICYb K
paboTe COTPYAHHMKOB TIOCYJapCTBEHHBIX U KOMMEPUECKUX CTPYKTYp, MMEIOUIMX JOCTYH K
MHTEpecyomel nHPOopMaLnu.

OCHOBHBIMU CIIOCOOaMM IIPUBJICUEHUS TAKUX COTPYJHUKOB SIBIISIOTCS CIIETYIOLIHE:

- HHULMATUBHOE COTPYIHUYECTBO;

- OJIKYTI;

- COTPYAHUYECTBO IOJ YIPO30il.

WMHunpaTHBHOE COTPYAHUYECTBO IPEAINOJAraeT IPUBJICUCHHUE JIOAEH, KOTOPbIC HILYT
KOHTAKThI C Pa3BEIKOH 3apyOeKHOTO TOCYAapCTBa WM KOHKYPEHTa, K COTPYIHUYECTBY C LIEJIBIO
NOOBIBaHUS CEKPETHOW MM KOH(UACHUUAIBbHOW HH(pOpMALMU 110 MecTy paboTsl. Takux mroxei
BBISIBIISIIOT OPTaHbl Pa3BEIKU MyTeM HaONIOJCHUS 332 COTPYIHMKAMH M M3YYEHHUS WX TOBEICHHS,
MHTEPECOB, MOpPAJbHBIX KauecTB, ciabocTeil, cBsa3ei, (uHaHCOBOro mosiokeHus. B ocHoBe
MHUIMATUBHOIO COTPYAHUYECTBAa WJIM MPEAATeIbCTBA B IOJABISIOLIEM OOJIBLIIMHCTBE CIIy4acB
Je)KaT KOPBICTHBIE M aMOpaJIbHble MOTHUBBI, KOTOPbIE YAacTO IPUKPBIBAIOTCS PACCYXKIACHUSIMH O
BBICOKHX LIEJISIX.

CriocoObl CKJIOHEHHMS K COTPYAHHUYECTBY MOAOUPAIOTCA M0 KOHKPETHOIO YeJIOBEKa,
KOTOpBIM IOMajl B IOJI€ 3PEHUs OPraHOB pa3BEAKH M KOTOPOrO MPEANOosaraercsl 3acTaBUTh
cOoTpyAHHYaTh (3aBepOoBaTh). Hambonee pacnpocTpaHeHHBIM M MEHEE ONacHbIM UL
3JIOYMBIIIJIEHHUKA CIOCOOOM CKJIOHEHUS K COTPYIHUYECTBY sIBJsETCS MOAKYM. [lonkymnieHHbIN
YeJIOBEK MOKET CTaTh IOCTOSIHHBIM U MHUIIMATUBHBIM HCTOUHUKOM MH(POPMALIUU.

pyrue cnocoObl CKIIOHEHUSI K COTPYAHUYECTBY CBSA3aHbl C HACHJIbCTBEHHBIMU JACHCTBUSIMU
3JIOYMBIIIJIEHHUKOB. OJTO - IICUXMYECKOE€ BO3ICWCTBUE, Yrpo3bl JHMYHOH Oe30macHOCTH,
0€30MacHOCTH POJHBIX, HMMYIIECTBA, a TaKXe IMpecleOBaHUS MU IIAHTaX, MNPUHYKIAIOLINE
COTPYAHHUKA (pUPMBI HAPYLIUTh CBOM 00513aTENBCTBA O HepasIJalleHuu TaliHbl. Eciiu B pe3ynbraTe
MPEIBAPUTENLHOTO U3YUYEHHUS INYHOCTHBIX KaUeCTB COTPYJHUKA (PUPMBI, €T0 )KU3HU U TIOBEICHUS
BBISBJISIFOTCS.  KOMIIDOMETUPYIOIUE JaHHBIE, TO BO3MOXKEH IIAHTaX COTPYAHHKA C IEIBIO
CKJIOHEHHUS €ro K COTPYIHUYECTBY O] YIpO30il pasriameHus KOMIPOMETUPYIOIIUX CBEIECHUH.
3apyOeKHBIMU CIIELCITY>KOaMH 4acTO CO3/AIOTCS JUIsl MPHE3KAIONIMX B UX CTPAaHY CIELHATUCTOB
pPa3IMYHOIO poja MPOBOKAI[MOHHBIE CHUTYallMd C I€JIbI0 IOJIyY€HUs KoMmIpomara s
MOCJIEAYIOLIETO IaHTaXa.

BoinbeiThiBaHuE - coco0 monydeHuss MHQOpMalMM OT YeloBEeKa IyTeM 3a/JaHus eMy
BONpocoB. CrocoObl  BBIIBITBIBAHUS ~ PAa3HOOOPA3HbI: OT CKPBITOTO  BBHINBITBIBAHUS  JI0
BBINBITBIBAHUS 110/ YIPO30M MM B X0/€ (PU3MUECKOr0 WIM MCUXMYECKOro BO3ACUCTBUS, - MOJ
nbITKOM. CKpBITOE BBINBITHIBAHME BO3MOXKHO IMyTEM 3ajJlaHus B Xoje Oecelbl Ha KOH(EpeHIUH,
Npe3eHTAllMd U WIH JI000M JPYyroM MEpOINpPUSTUU Bpoje Obl HEBUHHBIX BOMNPOCOB, OTBETHI Ha
KOTOpBIE /IS CIIEUAINCTa COAEpKaT KOHPHUASHIIMAIbHYI0 nHpopManuio. [IpuMenseTcs ckpbiToe
BBIMBITPIBAHNE B YCTHOW WM TNHCbMEHHOM Qopme mnpu (UKTHUBHOM HaeMe COTPYAHMKA
KOHKYpHpYIoLe ¢upMbl Ha 0ojiee BBICOKOOIJIAUMBAEMYIO MM MHTEpecHylo paboty. ITpuuem
IpUrialieHue J0BOAUTCA 10 COTPYIHUKA B HESIBHOU (popMe, HE BBI3BIBAOILEH MO03pEHHE, Yepe3
3HAKOMBIX, B OOBSIBIEHHUH B CPEJCTBAX MaccoBOW HMHpOpMaIu 00 MMEIOLIeHcs BakaHCHU IO
CHEIMAIbHOCTH COTPYJIHUKA, HO C CYIIECTBEHHO Ooiiee BBICOKOH 3apaboTHoll miatoi. Ilocre
nojgy4yeHuss B Oecene ¢ MpEeTEHACHTOM HHGOPMAIMM €My IOJ| Pa3IUYHBIMU TperIoraMu
OTKa3bIBaIOT B MpHeMe Ha paboTy. BeInbIThIBaHME MO MBITKON XapaKTEPHO I KPUMHUHAIbHBIX
AIIEMEHTOB, KOTOpBIE HE YTPYXKAAIOT ceOs MPUMEHEHHEM CKpPBITBIX, TPEOYIOIIMX ATUTEIbHON
MOATOTOBKH, CITOCOOOB JOOBIBAHUS HH(POPMAIIUH.

JucrannoHHoe J00bIBaHME HWH(POPMALUU IPEeIyCMaTpUBAET ChEM €€ C HOCHUTENeH,
pacIpOCTPAHSIOMIUXCS 3a Mpefenbl 007acTH  (U3UYECKOr0 KOHTAKTa 3JIOYMBIIIJICHHUKA C
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UCTOYHHUKOM HMH(popMarmu. YacTo paccMarpuBaeTcsi BapuaHT, Korga UH(GOpMAIMU CHUMAETCs 3a
npenenaMu KOHTPOJIMPYEMOU 30HBI (TEPPUTOPUH, MTOMEIIEHHUS), HO BO3MOXKHBI MHbIE BapUAHTHI.
JucrannuonHoe  noObiBaHMe  MH(pOpMAIMM  BO3MOXHO B pe3yibTaTe HaOMIOIEHUS,
NOJCIyIIMBaHUs, IepexBara, cOopa HocuTened HHPOpMAIMKM B BUIEC MaTepUaJbHBIX Tl
(OpakOBaHHBIX Y3IJIOB, .J€TaleH, IEMACKHPYIOIIUX BEIIECTB M Ip.).3a INpelelaMu OpraHH3alHy.

Habmionenune mpeanonaraeT MoiiydeHHE W aHAIM3 H300pakeHUs O0OBEKTa HAOIIOJCHHUS
(oKyMeHTa, 4enoBeKa, MpeAMeTa, MPOCTPAHCTBA U Jp.), a TAaKKe JOOBIBAHUE CEMaHTHUYECKOU
uHPOpPMALlUK ¥ CUTHAJBHBIX NMPH3HAKOB. B pe3ynprare HaOmoneHust 100BIBAIOTCS B OCHOBHOM
BUJIOBbIE NpHU3HAKU 00BEKTOB. HOo MOXKeT ObITh IOJy4YeHA U ceMaHTHYecKass MHpOpMaLus, eciiu
00BEKT HAOIMIOACHUS TPENCTABIISAET M300pakeHHWEe Ha s3bIke oOmeHus. Hampumep, TekeT wuiu
cXeMa KOHCTPYKLMH Ipubopa Ha CTOJI€ PYKOBOAUTENS WM CIEUUAINCTa MOTYT OBITh
MOJCMOTPEHBI B XOJIe MX IOCEHCHHs. Takke BO3MOXKHO HAOJIOJCHHE uYepe3 OKHO TeKCTa H
PHCYHKOB Ha IIJIaKaTax, pa3BEeIIEHHbIX HAa CTEHE BO BPEMs IIPOBE/ICHUS COBEILAHUS.

OOBEKTH MOTYT HAOJIIOAATHCS HEMOCPEICTBEHHO - TJIa3aMU WJIM C TMOMOIIBIO TEXHHUYECKUX
npubopoB U cpeicTB. Pasnuuaror crenyrommue crnoco0bl HAOMIOACHHUS C HCHOJIb30BAHUEM
TEXHUYECKUX CPEJICTB:

- BU3YaJIbHO-OIITUYECKOE;

- ¢ noMouibio npudopos HabmoaeHus B UK-nunanazone;

- HaOJII0/IeHNEe ¢ KOHCepBaluel n3oopaxeHus (GoTo 1 KHHOChEMKA);

- TeJIEBU3UOHHOE HAOII0ACHHE;

- 1a3epHOE HaOII0/IeHHE;

- paIoJIOKALIMOHHOE HAOJII0/IEHUE;

- pPaauoTEeINIOBOE HAOIIOIEHHE.

BusyanpHo-onTHueckoe HaOioeHue - Haubosee JApeBHUM crnoco0d HaOoAeHus, co
BpeMeHU u300peTeHuss JinH3bl. COBpEeMEHHBbIM cocTaB NPUOOPOB BU3YabHO-ONTHYECKOIO
HaOJIOZICHUsI Pa3HOOOpa3eH - OT CTEPEOTPYOBI J0 SHIOCKOMOB, 00ECIEYMBAIOIINX HAOJIOICHNE
CKPBITBIX OOBEKTOB Yepe3 MaJICHbKUE OTBEPCTHS MIIH IIETH.

Tak kak uenoBeueckuil rna3z He uyBcTBUTENEeH K MK-mywam, To mis nabmonenus B UK-
JMarna3oHe TPUMEHSIOTCA — CIelUalibHble NPUOOpBHl  (HOYHOTO  BHJCHHSA, TEIIOBU30pHI),
npeoOpasyrole HeBUIMMOE U300paKeHUE B BUAUMOE.

OCHOBHOW HEJOCTaTOK BH3YyalbHO-ONTHUYECKOro HabmojaeHus B Bugumom u HK-
JMara3oHax - HEBO3MOXKHOCTh COXPAaHEHUS W300paKeHHsI JJs TOCIEIYyIOmero aHajiu3a
CHelMaINCTaMH WM JOKYMEHTHPOBAaHUS pE3y/lbTAaTOB HAOMIOACHUSA. YUHUTHIBas BaKHOCTh
JOKYMEHTHPOBaHUS, B KPUMHHAIMCTUKE, HANPUMEp, YTOJIOBHOE JEN0 KpOME TIIATEIHHOTO
ONHCAHMs MEeCTa MPECTYIJICHUS COJEpXKUT ero ¢ororpadguu. Jns craTHueckoil KoHCepBaluH
(coxpaHeHusi) u3oOpakeHus 00beKTa ero ¢ororpagupyroT, Uis JUHAMUYECKOW KOHCEpBALUU
HNOJBMKHBIX OOBEKTOB MPOU3BOAAT KHHO- WIM BHJeocheMKy. HaOmroneHue oOBEKTOB ¢
OJIHOBPEMEHHOW Tepefadyeld WX HW300pakeHW Ha Jr000e, B MPUHINIE, PACCTOSHUE
OCYILECTBIISICTCSI C MOMOINBIO TEJIEBU3UOHHOTO HaOmoneHus. Bo3MOXHO Tak Ha3bIBaeMoe
nazepHoe HabOmogenne B BuaguMoMm W MK-nmmamasonax, koropoe obOecrneunBaeT BO3MOKHOCTD,
KpOME TOTr0, W3MEPEHHsI C BBICOKOH TOYHOCTBIO PACCTOSHUS A0 OOBEKTa M €ro KOOPIUHAT.
Panuonoxanuonnoe HaOIOJeHHE MO3BOJSET MOJIy4YaTh H300pakKeHHE YAaJE€HHOro O0beKTa B
panuouana3oHe B J1r000e BpeMs CYyTOK U B HEOJIArONPUSATHBIX KIMMATUYECKUX YCIOBHAX, KOTJA
HEBO3MOXKHBI Jpyrue crnocoObl HabmoaeHus. PaanosnekTpoHHOe BH3yaldbHOE HaOII0eHHE
CUTHAJIOB MPOU3BOJUTCS Ha SKpaHaX OCHMIUIOrpadoB, CrieKTpoaHaIu3aTOpOB, MOHUTOPOB [I9BM.

[TogcnymmBanue - oauH H3 Haubolee IPEBHUX CIOCO00B AOOBIBaHUS WHGOPMAITUH.
[TopcnymmBanue, Kak U HaOMIOeHUE, OBIBACT HEMOCPEICTBEHHOE M C MOMOIIBIO TEXHUYECKUX
cpenctB. HemocpencTBeHHOE MOACTYIIMBAHUE HMCIIONB3YET TOJBKO CIIYXOBOW ammapaT YeioBeKa.
B cuity Manoif MOIIHOCTH peueBBIX CHUTHAJIOB BO BpEMs pPa3roBopa JIOAEH M 3HAUYUTENLHOTO
3aTyXaHHs aKyCTUYECKOH BOJIHBI HEMOCPEACTBEHHOE MOJCIYIIMBAaHHE BO3MOYKHO Ha HEOOJBILIOM
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paccTosiHUM (€AVHMLBI WM B JIYYLIEM CIy4yae IMPU OTCYTCTBMM IOCTOPOHHHUX 3BYKOB - JECSATKU
meTpoB). [ToaToMy ass mozaCTyIIMBaHUS IPUMEHSIOTCS PA3JIMYHbIE TEXHUUECKUE CPEACTBA. DTUM
croco0oM JJ0OBIBaeTCS B OCHOBHOM CEMaHTHYecKas (pedyeBast) MHPOpPMAINK, a TAK)KE CUTHAJIbHBIE
JI€MACKUPYIOLIME IPU3HAKU OT Pa0OTAIOIIUX MEXaHU3MOB U MAIllMH, a TAKXKE APYTMX UCTOYHUKOB
3BYKOB, HallpUMEp, BBICTPEJIOB U B3PbIBOB.

IlepexBar mpeanonaracT HECAaHKLUUOHUPOBAHHBIA IIPUEM pPagu0 M JIIEKTPOCUTHAJIOB H
U3BJICUCHHE U3 HUX CEMAHTUYECKOH MH(OpMAIMM, CUTHAJIBHBIX AEMACKUPYIOMIUX MPHU3HAKOB M
dopmupoBaHue H300paxKeHUH OOBEKTOB NpH IE€PEXBATE€ TEIEBU3MOHHBIX WINM (aKCUMUIbHBIX
CUTHAJIOB.

MHoroo0pa3ue TEeXHHYECKUX CPEJICTB M UX KOMIUIEKCHOE€ IPHUMEHEHHME AJs J10ObIBaHUSA
UH(OpPMALIUU TTIOPOIl pa3MBIBACT I'PAaHUIIBI MEXIY PAaCCMOTPEHHBIMH criocobamu. Hanpumep, npu
nepexBare paguoOCUTHAIOB COTOBOM CHCTEMBbI TENE(POHHOW CBA3M BO3MOMKHO IOJCITYIIMBAaHUE
BEAYIIUXCS MEXIy aOOHEHTaMH pPa3TOBOPOB, T. €. OJHOBPEMEHHO IPOU3BOAMTCS IEpPEXBaT M
NOJACIyUIMBAaHUE. YUYUTBIBAs HEOAHO3HAYHOCTH IIOHATUN <«IIOACIYIIMBAHUE» M «IIEPEXBATY,
CHOCOOBI JOOBIBAaHUS aKyCTHUECKOW WH(POPMALUU IeIeCO00Pa3HO OTHOCUTH K TOACTYIINBAHUIO,
a HECAHKIIMOHUPOBAHHBIM IIPUEM CUTHAJIOB OT JPYTHX UCTOYHHUKOB - IEPEXBATOM.

2.5.1. loobiBanne ungopmannu 0e3 pu3n4ecKoro NpOHUKHOBEHHUS B
KOHTPOJIHPYEMYI0 30HY

JoObiBanre KoH(pUIEHIIMAIBbHON HHpOpMaMu 0e3 MPOHHKHOBEHHUS B KOHTPOIUPYEMYIO
30HY OCYIIECTBIISIETCA IYTEM CbhE€Ma €€ C HOCHUTENEH, pacHpOCTPAHAIOIIMXCS 32 IPEeIbl
KOHTpOMpyeMoii 30Hb1. [lo KOHTpoIMpyeMoi 30HOM MOHUMAaeTcs (PU3NIECKH OTpakIeHHAs WU
yCIOBHO (B JOKyMEHTax) OO0O3HAueHHash TEPPHUTOPHs, B TIPEIeiiax KOTOPOH oOecreunBaeTcs
3anmTa “HQOpPMAaIMK UITH, 110 KpaiHel Mepe, MPOBOSTCS MEPONPHUATHS IO 3aIIUTe HHPOPMAIUH.
BremnHell rpanuneldd KOHTPOJIMPYEMOW 30HBI SBJIIETCS TpPaHULA TEPPUTOPUM MPEINPUATHSA,
OpraHu3alyi TOCYIapCTBEHHBIX UM KOMMEPUYECKHUX CTPYKTYP.

HaubGonpimast Ge3onacHOCTh 370YMBILIUIEHHUKA OOecreunBaeTcsi, Korja MHpopManus UM
noOBbIBaeTCS BHE TEPPUTOPUM MHTEPECYIOIIe ero opraHu3aluu. 3a Mpeelibl TeppUuTopus
BO3MOJKEH BBIXOJ] CJIEAYIOLUIUX HOCUTENEH:

- JIF0JIeH;

- MaTepUaJbHBIX HOCUTEJIEH B BUJI€ OYMa)KHBIX U MAIIMHHBIX HOCHUTENIEH C IOKYMEHTAMU U
nyOMUKAIUsIMU, TPOAYKIHH, MaTepUaloB, CBIPbS, O00OpYyIOBaHUS, ra3000pa3HBIX, XUIKUX U
TBEPJIBIX OTXOJIOB, YACTHUIl PAAMOAKTUBHBIX U3TYUYECHUH;

- aKyCTHYECKHUX, DJIEKTPUUECKHX, MAaTHUTHBIX U JIEKTPOMArHUTHBIX TOJICH, B TOM YHCIIE B
ONTHUYECKOM  JIMAIla30HE; JJEKTPUUYECKOTO TOKa, pPaCHpOCTPaHSIOIIErocsi IO MpOoBOAaM
AIIEKTPONUTAHUS, TeNe(HOHHON CETH, PaAUOTPAHCIISIIIMY, OXPAHHOMN U MOKapHOW CUTHAIM3AIIH.

OTH HOCHUTENU MOTYT COAEPKATh CEMaHTUYECKYIO M MPU3HAKOBYIO MH(OpPMAIIHIO, a TaKKe
JEMaCKUPYIOIIUE BEIIECTBA.

Tak kak yrpo3a MpUBIEYEHUS 3J0YMBIILIEHHUKA K OTBETCTBEHHOCTU 33 IPOTHUBOIIPABHbBIE
JNENCTBUSL CHUXKAETCS C yJaJeHHEeM ero OT HCTOYHHKA, TO 3J0YMBIIUIEHHUKA MPEXIE BCEro
WHTEPECYIOT HOCUTENU ¢ HYXXKHOW eMy MHpopMaIueil Ha MaKCUMaTbHO-BO3MOKHOM YAQJIEHUU OT
HMCTOYHHKA.

[lo nanbHOCTH pacHpOCTpaHEHUs] HOCHUTENH, BBIXOJAIIME 3a MPEAeNbl KOHTPOJIUPYEMOH
30HBI, MOYKHO Pa3/IeNIUTh Ha 3 TPYIIIIHL:

- 0e3 orpaHuUYeHUs] PacCTOSIHHS (JIFOM, MEPEHOCUMBIC WU TEPEBO3UMBIE JTOKYMEHTHI,
MIPOIYKIINSI, OTXO/IbI U IPYTHE MaTEPHAIbHBIC HOCUTEIHN );

- pacTpOCTpaHSIONIUECS 3a MPEAeNbl MPSIMONA BUAMMOCTH (aKYCTHUYECKHE BOJIHBI OOJBIION
MotrHocTH, paanoBoiusl B JIB, CB, KB nuamazonax, snexktpudeckuil TOK ¢ WH(poOpManuen mo
Ka0eJsiM, CBET TI0 CBETOBOJIaM, JKUKHUE U Ta3000pa3HbIe OTXObI);

- pactpoCTpaHSIONIMECs B Mpeenax MpsSMOrd BHAMMOCTH (CBET, peyb, paanoBoiaHsl B YKB
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JUarna30Hax, CIA00TOYHBIC ANEKTPUUECKUE CUTHANBI, PAAHOAKTUBHBIC U3ITYICHHUS).

OueBHIHO, YTO 4YeM Ha OOJbIIee PACCTOSHUE PACHPOCTPAHSIETCS HOCUTENb, TEM BBIIIEC
MOTEPU €r0 SHEPTrUU M TEM MEHbIIEe 3HAYCHHWE NMPUHUMAET OTHOIICHWE CUTHAI/IIYM Ha BXOJEC
NpUEMHUKA CHUTHAJIOB 3JIOyMbINUICHHHKA. [lodToMy Juisi oOecrieyeHus: JAMCTaHIIMOHHOTO
noObiBaHus MH(MOpPMANMK pa3Belka W KPUMUHAIBHBIC CTPYKTYPBl IMPUMEHSIOT Hauboee
YYBCTBUTEIBHYIO allllapaTypy Ui MPUeMa HOCUTENS U cheMa ¢ Hero nHpopmanuu. Criernciryx0bt
BEAYIIMX CTpaH CO3MAal0T COOCTBEHHBIE HAyYHO-MCCIEAOBATENbCKUE OpraHM3aluud U
NIPOM3BOJICTBEHHBIC TPEANPUATHS I CO3JaHUs Pa3BEIbIBATCIILHOW TEXHHKH C IapaMeTpaMH,
MPEBBIIIAIOIIMMHA TIApaMETPhl JTY4YIIMX OO0pa3loB ammapaTypbl OBITOBOTO M Jake BOCHHOTO
Ha3HAYCHUS, TIPEIKJIC BCETO, N0 YYBCTBUTEIHHOCTH U Pa3peIlaronield ClIoCOOHOCTH.

C npyroii CTOPOHBI, YeM MEHbIIIEe BeC, Ta0apHUTH M SHEPTONOTPEOICHUE CPEACTB PA3BEIIKH,
TEM TIPOILE UX CKPBITHO MPHUOIU3UTh K UCTOYHUKY MH(POPMAIIMU U BBIOJHUTH SHEPTETHUECKOE
yCIIOBHE.

TpeboBaHusi K ammapaType IO DIIEKTPHYECKHMM M Macca-TadapUTHBIM XapaKTePUCTUKAM
MPOTUBOPCUYMBLL. YIIYUIICHHE IMapaMETPOB HA KAXKIOM JTalle Pa3BUTUS PaAAHOIICKTPOHHKH,
ONTUKA W JPYTUX TPUKIAIHBIX OO0NacTeil HAyKM W TEXHHUKH JIOCTUTACTCS YCIOXHEHUEM
anmaparypsl 0 TeX IOop, IMOKa HEe peaTn3yl0TCsS HOBBIE HUICH, TIPUBOIAIINE K CKAUKYy B METOJaX H
TexHoJIorud. Ho Ha onpeiesieHHOM 3Tarne TEeXHHUYECKOTo IMPOrpecca YCIOKHEHUE TEXHHUYECKUX
pEIICHUI TPUBOIUT K YBEITUICHUIO BeCa U Ta0ApPUTOB CPEJICTB JOOBIBAHUS.

[IpoTuBOpeure paspemiaercs myreM nudGepeHuanuy CPeICTB MO Coco0aM MPUMEHECHUSI.
Knaccudukanus Ha3eMHBIX CPEICTB JOOBIBaHUSA WHQPOPMAIMU [0 CIIOCO0aM MPUMEHEHUS
npuBe/ieHa Ha puc. 2.4,

HazemHeIE cpeacTES

CTaLMOHEPHEIE boBuEHEE

BozumMele Hocirele

Hekarmybn1poEaHHEIE Karyd NHpoBaHHEE

Puc. 2.4. Knaccudukanust Ha3eMHbBIX CpeICTB JOOBIBaHUS HH(OpMALIUH.

CranuoHapHas amnmapaTypa pasMeIlaeTcs B OTalUIMBAaEMbIX IOMEIEHUSAX, K Hel
NPEeIbABISAIOTCS TpeOOBaHUS IO YCTOMYMBOCTM K MEXaHHYECKUM U KIMMaTHYECKUM
BO3CUCTBUAM (BHOpaLusAM, yaapam, TeMIIepaType, BIaXXHOCTH), TOHWKEHHbIE 110 CPABHEHHUIO C
TpeOOBaHUSIMU K MOOWIBHOW ammapaType. 3a cueT OOJErdYeHHBIX TpPEeOOBaHUN K YCIOBHUSAM
OKCIUTyaTallMM B OSTOW ammapaType NpH MpHeMIeMbIX (00ecreyuBaomX MEepeBO3KY B
yIIaKOBaHHOM BHJIE€) Bece, rabapurax M SHEPronoTpedIeHUHM pean3yloTcs B TMOJHOM oObeMe
JOCTH)KEHUS B COOTBETCTBYIOIINUX 00JACTAX HAYKU U TEXHUKH.

Takasi, B OCHOBHOM paJHO3JIEKTPOHHAs], anmapaTrypa YCTaHaBJIMBAeTCAd B IOCOJIbCTBAX U
KOHCYJIbCTBaX 3apyOeKHBIX TOCYAapCTB A JOOBIBaHUS MH(OPMAIMK C TEPPUTOPUH MOCOJIBCTBA
WIM KOHCYJIbCTBA, pAcCCMAaTPUBAEMBIX IO MEXKIYHApOJHOMY TIpaBy Kak TEppUTOPHS
COOTBETCTBYIOIIETO rocyAapcTBa. B mpuHImne nogo0Has anmnaparypa MOXeT ObITh YCTaHOBJIEHA B
MOMEILIEHUN >KUJIOTO JoMa BOMM3M (QUPMbI KOHKypeHTa. OJHAKo 3aJadyd IO J0OBIBAHUIO
UH(OPMALIUH TPOIIE PEIIAIOTCS ¢ TTOMOIIBI0 MOOMIFHOM ammaparyphl.
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MoOwuibHas anmapaTypa IIHPOKO MPHUMEHSETCSl OpraHaMH JO0OBIBaHUS KaK 3apyOeKHOTo
rocynapcTBa, Tak U KoMMepUeckux cTpykTyp. K Hell npeabsBisioTcs 6osee kecTkue TpedoBaHus
10 Pa3MEUICHUIO U (YHKIIMOHUPOBAHUIO B CTOSIIEM MJIH JJa’Ke IBUKYIIEMCSl aBTOMOOHIIE.

CymectBytonjass Bo3uMasl amnmaparypa oOecriedyuBaeT U3 aBTOMOOWIISA BHU3YaJIbHO-
ONTHYECKOE W TEJIEBU3UOHHOE HaOmoneHue, ¢GotorpadupoBaHme, MEepexBaT PagdOCUTHAIIOB,
NOJCIYIIMBAaHUE C HCIOJNb30BAaHMEM 3aKjaJHbIX ycTpoiicTB. Hampumep, pa3memniaemsblii B
aBTOMOOWIBHON aHTeHHe fHaockon HR 1780-S mo3Bossier CKpBITHO BECTH HAONIOJCHUE W3
aBTomoOwmisa. Te ke 3amaum pemraer Buaeokamepa PK 5045 ¢ onTukoil, BMOHTHPOBAaHHOW B
aHTeHHY. BpalieHuem aHTEHHBI M3 CaJIOHA ABTOMOOMJISI MOXKHO Ha JKpaHE TEJIEBU3MOHHOTO
MpUEMHHKA B CaJIOHE HAOII0JaTh U 3allMChIBATh HA BUIEOMarHuTO(GOH H300paxkeHne cyObeKToB U
00BEKTOB BOKPYI' MALIIMHBI.

Oco0eHHO MMPOKUE BO3MOKHOCTH oOeclieyrBaeT BO3UMasi aBTOMAaTHuEcKas amrmaparypa,
KOTOpasi 3allUCBIBACT MOJICIYIIAHHBIC 3BYKOBBIE CHTHAJIBI U IEPEXBAYCHHBIC PATUOCUTHAIBI B
OTCYTCTBHHM B MAallIMHE YelOBeKa-omeparopa. B aToMm ciydyae mpumapKoBaHHBIN Bo3iie (UPMBI
aBTOMOOWJIb MOJKET HAXOAWUTBHCS [UIMTEIIFHOE BPEMs, HE BBI3BIBAS IOJO3PEHHE Y CIYKOBI
0e30MacHOCTH.

Hocumas nexamydaupoBanHas mopTaTUBHAS anmapaTypa pa3MeIIaeTcsl B OXK/Ie YEIOBEKa
U B HOCUMBIX UM cyMKax u moptdensx. Hanpumep, npu nocemenun oduca 0aHKa WU Jpyroi
KOMMEPYECKOH CTPYKTYpPbI MOXKHO MOJIOKUTHh HEOOJBIIYI0O CYMKY C BMOHTUPOBAaHHOH B HEe Telle-
WM KHHOKaMEpOH Ha CTOJI U B MOJIE €€ 3pEHUS MOMaayT H300pakeHus Ha IKpaHaX KOMITBIOTEPOB
COTPYAHUKOB, pabOTAIONINX C IPYTUMH TTIOCETUTEIISIMU.

24.2. loctym K HMCTOYHMKAM HHpopManmuu 0e3 HapylIeHUs
rocy1apCTBEHHON I'PaHULIbI

Jns 3apyOexHO pa3Beaku HamOojee Oe30MacHbIM BapUAaHTOM AOOBIBaHMS MH(POpPMaLUU
ABIJIIETCS CBEM €€ C HOCHUTEJEH, pacHpOCTPAHSIOIIMXCS 3a IPENeNbl KOHTPOJIUPYEMON 30HBI
rocy/apcTBa - TOCyJapCTBEHHOM rpaHulibl. O4eBUIHO, UTO B 3TOM Ciy4ae JOOBIBaeTCs TOJIBKO Ta
uHpOpMalKs, HOCUTEIN KOTOPOr0 MOTYT JIETaIbHO MJIH HEJIETallbHO MepeceKaTh FrOCrpaHHMILy.

OCHOBHBIMU HOCUTEISIMU UH(DOPMALIMK YEPEe3 TOCYIAPCTBEHHYIO IPAHUILY SIBIISIFOTCSI:

- JIFO/IM, XpaHALIMe HHPOPMALIUIO B CBOEH MaMSATH;

- MaTepuaIbHbIE TeNa ¢ HHPOpMaluel, IepeHOCUMBbIE WU MIEPEBO3UMBIE JIHOIbMU;

- JJIEKTPOMAarHUTHBIE N1OJI B CBETOBOM U PaJMOIHAINIAa30HaX.

OHeprus mnojei-Hocutenell ¢ MHGopMmanueld Ha roCyAapCTBEHHOM TpaHMIE 3aBUCUT OT
paccTosiHUA OT MCTOYHMKOM CHUTHAJIOB C MHQpOpManuedl 10 TrpaHHlbl. YUUThIBas 3TO,
rOCyJapCTBEHHbIE OpraHU3allMd W OPEINpUsATHs, BIaJCIOIIMEe CEeKPeTHOW HHpopMaluen,
pa3MenarTcsl MO0 BO3MOXKHOCTHM B HamOoJjiee yJaleHHbIX OT rpaHuil mecrax. Kpome Toro, B
INPUTPAaHUYHBIX palloHax oOpariaercs 6oyee cepbe3HOe BHUMaHKE Ha obecrieueHne 0e30MacHOCTH
uHpopmanuu. IlosToMy BO3MOXHOCTH 3apyOeXHOW pa3BeAKM IO JOOBIBAHUIO IIEHHOM
uHpOpMallUM B TPUTPAHUYHON 30He O€3 HapyIIeHUs TOCYJAapCTBEHHON TIpaHUIBI BechMa
OTpaHUYEHBI.

W3 oTnaneHHbIX OT HA3€MHBIX I'DAaHUI] PallOHOB CTPAaHbl I'PAHUIl JTOCTUTalOT B OCHOBHOM
panuoBoniHbl B JIB, CB u KB nuanazonax, a taxke YKB paauopeneliHbix u TponochepHbIX
JUHUN cBs3W BONMM3M rpanuiibl. [lostomy Brons rpanun O6siBiiero CCCP u crpan BapiaBckoro
noroBopa co crpanaMmu HATO pacnonaraiuch MHOTOYHUCIEHHBIE CTaHIMM pPaguo |
pPaZIMOTEXHUYECKOM pa3BElKM, IE€PEXBATHIBAIOLIIMX pAJAMOCUTHAIBI C CEMAHTHYECKOM U
MIPU3HAKOBOW MH(POPMAITHEH.

be3 wnapymieHust rpaHuibl Hanbosee OMM3KO OpraH pa3BEIKH MOXKET NPHOIM3UTHCA K
00BEKTY 3alllUThl CBEPXY, TaK KaK BHICOTA BO3AYIIHOI'O MPOCTPAHCTBA IOCYAApCTBA COCTABIISIET
BCEro AecATKU kM. CaMoeTsl u3-3a pa3psHKEHHOCTH BO3/yXa HE MOTYT JIETaTh Ha BBICOTaxX Ooiiee



56

30-40 kM. be3Bo3ayIiHOE MPOCTPAHCTBO SABISETCS HEHUTPAIbHBIM U HE MPUHAMICKUT HU OJHOMY
U3 TOCYAApCTB.

B Mupnoe Bpemst Hanbosiee 3 PeKTUBHBIMI HOCUTENSIMHU CPEACTB TOOBIBAHUS HH(POPMAITUH
cBepXy sBiAIOTCA KocMmuueckue ammapatel (KA) wmnm pas3BenbiBaTelbHbIE HCKYCCTBEHHBIE
cinytHuku 3emnu (MUC3).

KocMmuueckyro pasBenky B TOJHOM oObemMe BemyT nBa rocyaapcrBa: Poccus m CIIA.
Jpyrue pa3BUTbIE B IPOMBIIUIEHHOM OTHOWIEHUMU cTpaHbl (SAnonus, Kutai, ®panuus u
HEKOTOpBIE APYrHe) OrpaHUUMBAIOTCS JOBOJIBHO PEIKUMU 3aIlyCKaMH MHOTOLIEIEBBIX PAKET U HE
BEIYT PETYJIIPHO KOCMUYECKYIO Pa3BEIKY.

[Tapamerpsl TpaekTopust JBwxeHuss KA (Bbicora OpOMTBI, yroa €€ HaKJIOHEHHUs
OTHOCHUTEJIBHO 3KBaTOpa 3e€MJIM) ONPEIEIIAIOTCS HAIpPaBICHUEM U CKOPOCTHIO BBIBOAA PAKETHI -
Hocutens. Jlns BeiBoga KA Ha 0K0JI03€MHYIO IIOBEPXHOCTh €My HYKHO IIPH 3aIlyCKe COOOLIUTH
NEPBYI0 KOCMHUYECKYIO CKOPOCTh Y OBepXHOCTH 3emiin He MeHee 7.91 km/c. Ilpu 3Toit ckopoctu
opbura kpyroBas. Uem Bbllle CKOPOCTb, T€M OoOJblle BbICOTA OpOUTHL. MUHUMalbHas BBICOTA
OTrpaHMYEHA TOPMO3SIIUM JeicTBHEM ocTaTKoB artmochepsl u coctaBimser 130-150 xm. Ilpum
BTOpPOM KocMuueckod ckopoctu Oomee 11.186 km/c KA, MoxeT BbIATH U3 cdepbl JACHCTBUS
TATOTEHUS 3eMJIH.

B 3aBucumocTH OT CKOpOCTH M HampasieHMs BbiBeneHUs KA pacronararorcss Ha HHU3KHX
KPYTOBBIX, BBICOKMX JJUIMNTUYCCKUX, T€OCTAMOHAPHBIX OpOUTaxX (CM. Ha puc. 2.5).

OpEHTH
Huzkue Buicokune MeocTayHoHapHLIE
KPYTOBLIE INAHNTHYECKHE KPYTOEHE
ki
Anoreid 7 T
h=40000-500) h=35800 ki

Jermn

- Mepurei
h<2000 kM h=500-1500 kr

Puc. 2.5. Bunsl opour paszsensiBarenbubix UC3.

Huskue xpyrosble opOuTHI - Haubosee pacrnpocTpaHEHHbIE OpPOUTHI pa3BeIbIBATEIbHBIX
CIYTHHKOB, TaK Kak OHM MOTYT NPUOTU3UTBCSI K OOBEKTY Ha MHUHUMAJIbHO-IOMYCTUMOE
paccTosiHue. YMEHbBIICHHE BBICOTHI OpOUTHI H3-3a TopMmoxeHHs: KA CcHmkaeT Bpems ero
cyliecTBoBaHMs Ha opburte. IlpoTuBopeune Mexay BpeMeHeM NpeObIBaHUS Ha opOuTe
Huskonetsmero KA u crpemienneM npuOIM3UTh CpeACTBa A00bIBaHHA HMH(OpMalMM K €€
UCTOYHMKAM peELIacTCs B HACTOALLEEe BpPEMs IIyTEM CO3JaHUS MAaHEBPUPYIOIIUX CIYTHUKOB.
Hampumep, passensiBatenbubiii MMC3 CIIA KH-12 moxer MmaHeBpupoBaTh Ha OpOUTE IO
3aJJaHHOM mporpaMMe WIM KOMaHAe ¢ 3eMJIM, CHIXKAaTbcd Ha HEOoOXOAMMOE Ml pelIeHHe
pa3BeapIBaTeIbHON 3amaun Bpemsl 10 BbICOThI 120-160 kM, genaTh JeTaibHbIe (DOTOCHUMKH B
BuauMoM u OmmkxHeMm MK-nmanazonax c pasperieHueM 1o 15 oM, mocie yero moJHUMAaeTcsl Ha
0OJIBIIYIO BBICOTY, IPOJJIEBAs TEM caMbIM CpOK kU3HHU. [lepegaua mHpoOpMaIMM HA HAa3eMHBIN
IOYHKT TMpUeMa MPOU3BOIUTCS MO PAJUOKAaHAILY CO CKOPOCThI0 a0 64 MOHT/c HemocpeacTBEHHO
WJIM Yepe3 CIIYTHUK-PETPAHCIATOP. DTOT CHYTHUK MO3BOISIET ITpocMmarpuBath 0T 70 1o 7000 ThIC.
KM® 3 CYTKH.
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Opnnako HuU3KOoOpOMTanmbHBIE KA, mponeras ¢ OOJbIION CKOPOCTBIO HaJ TMOBEPXHOCTBHIO
3emiu, HaOM0Aal0T OOBEKT MM OCYHIECTBIIAIOT MEpPEeXBaT €ro pPaguOCUTHAIOB B TEUYEHHE
KOPOTKOTO BPEMEHU, U3MEPSEMOI0 MUHYTAMH.

ITepuon Bpamenus KA Bokpyr 3emuin Tka B MHHYTax B 3aBUCUMOCTH OT BBICOTHI OpOUTHI h
MO>KHO OIIEHUTH 10 (hopMyIIe:

T~ To(L+h/R,) ¥,
rae R,= 6372 xm - paguyc 3emiy;
To = 84.4 mMun - nepuoxa oOpamieHus runorerudeckoro KA mo kpyroBoil opOute ¢
paauycoM, paBHbIM paguycy 3emin (h=0).
B 1a6x. 2.1 nmpuBeneHbl HEKOTOPBIC 3HAUEHUS Ty,, pACCUMTAHHBIC IO ITOH GopMyIie.
Taomuma 2.1.

h, kM 100 | 200 | 300 |400 |500 | 1000 | 5000 |10000| 35870 50000 [100000

Tw MuH | 86,4 | 88,4 | 90,4 | 925 [ 945 | 105 | 201.2| 349 |1440 (24 4)| 2231 | 5784

W3 3Toif Tabiuubl BHAHO, YTO Ha MalblX BbICOTax nepuoi BpauleHuss KA paseH
npubau3uTenbHo 1,5 yaca. OnHako U3 3TOro He cieayeT, uTo KA OyneT HaxoAuThCs HaJl OJHUM U
TEM JXK€ pailoHOM uepe3 Kaxaple 1,5 yaca. M3-3a BpaimieHus 3emiid BOKPYT OCH Ha KaXJIOM
ouepenHoM BuTke KA Oyzaer mposjeTrarh HajJ HOBBIM pallOHOM 3eMJIM M TOJIBKO Yepe3 HECKOJbKO
CYTOK CUTYalusi HOBTOPUTCS.

Bo3MoxHOCTH TPOCMOTpa Pa3IUYHBIX PafoHOB 3eMJIM 3aBUCAT OT yIJia HAKJIOHA MJIOCKOCTU
op6uTsl KA OTHOCUTENIBHO MIIOCKOCTH OPOUTBHI.

Eciu KA pacronokeH Ha KpyroBol MOJSpHON oOpOHTE, TO €ro CpeiacTBa MOTYT
NEepUOANYECKH POCMATPUBATh BCIO MOBEPXHOCTH 3emiu. Hanpumep, onHoBpeMeHHas paboTa 2-x
cnyTHUKOB (¢ BbIcoTOM opOuT 1000-1400 KM M HaAKIOHEHUSMHU, OJU3KUMHU K 900) MTO3BOJISIET
IIPOCMAaTPUBATh PaillOH 3eMHOTO Il1apa ¢ UHTEPBAJIOM B 6 4.

C noBbIlIEHUEM BBICOTHI OpOMTHI, Kak ciexyeT W3 Tabmuubl, nepuoxa Bpamenus WC3
yBenU4MBaeTcss U npu h okoso 36 ThIC. KM OH paBeH mepuoiay BparieHus 3emun. Ho ckopocTh
CIYTHHKA OTHOCUTENIBHO MOBEPXHOCTH 3emuin paBHa 0, Korja IJIOCKOCTH OpOMTHI M 3KBAaTOpa
3emun coBmagaroT (1= 00). Ecnmu UC3 pacnionioxkeH Ha TeOCHHXPOHHOM OpOUTE, TO OH MOCTOSTHHO
“BUCUT”’ HaJ OJHUM M TEM ke palloHOM 3eMJIH, pa3Mepbl KOTOPOTO ONPEENISIOTCS YIIOM 3pEHHUS
cpeAcTB J00bIBaHUSA. bBynyud pacnojoXeHHbIM B IUIOCKOCTH SKBaTropa 3eMJIM CpeJicTBa
noObiBanust UC3 He “BUIAT’ M3-3a KPUBU3HBI 3€MJIM €€ CEBEpHBbIE U I0XKHBIE pailoHbl (Oosee
70 rpagycoB MIUPOTHI). ITO 0OCTOATENLCTBO M O0MbIIast yaneHHocTs KA oT moBepxHOCTH 3eMIiH
CYILIECTBEHHO OIPaHMYMBAIOT BO3MOXHOCTH I'€OCTAIlMOHAPHBIX CIYTHUKOB HAONIOJIEHUEM SPKUX
HCTOYHUKOB CBeTa (HampuMep, (pakenoB pakeT MpHU UX MYCKE) U MepeXBaTOM JOCTATOYHO MOIIHBIX
paauroIepe1aTIuKOB KaHAJIOB CBSI3H.

[TpomexxyrouHoe mojoxeHue 3aHMMaoT KA Ha BBICOKMX SJUIMITHYECKUX OpOUTaxX (CM.
puc.2.5). Ho npuMeHsItoTCs CIIyTHUKY Ha TaKUX OpOMUTaX B OCHOBHOM JIsl 0OecCTIeueHHs CBS3U HaJ
HEYZIOOHO pacmojoxeHHOM st reoctannoHapHblx MC3  Teppuropueit Poccun. Cucremsl
KOCMUYECKOH CBSI3M Ha DJUIMITUYECKUX OpOMTaxX TO3BOJSAIOT OCYILECTBIATH paguo U
TEJIEBU3MOHHOE BelllaHue Ha Bcell Teppuropun Poccun. Tunosast opOuTa COOTBETCTBYET IIIUIICY
¢ mepureeM (HAUMEHBIIMM paccTOSHUEM 10 moBepxHOCTH 3emun - 400-460 kM) m amoreem
(HaubonbMM paccrostHueM - 10 70000 km).

Takum o6pa3oM, s noObiBaHus wuHPopMmanuu mnpeodinagator KA, Ha KOTOpBIX
YCTAQHABJIMBAIOTCS ~ pa3iMyHble  cpeiacTBa  jJoO0bBaHMA  (POTO,  TENEBU3MOHHOTO U
PasvoIOKAlIMOHHOTO HAOI0IEH!Us, CPECTBA PaAH0 U PaJOTEXHHUUECKOH pa3Beiku). Annaparypa
COBPEMEHHBIX  pa3BeJbIBAaTENIbHBIX  HHU3KoopOMTanbHbIX ~ MC3  oOnamaer  BBICOKUMHU
BO3MOXXHOCTsIMU. HaumbGombiiee paspemenue obecrneunBatoT MC3 doTopa3zBenku. YcraHoBKa Ha
KA anmapatypsl 0030pHOH pa3BeiKH 0OecledrBaeT CheMKY MOBEPXHOCTH MIMPHHON 10 180 kM
MIPU JTMHEHHOW pa3pemmeHnn Ha MeCTHOCTH 2,5-3,5 M. Ono3HarTcss 00beKTHI pazmepoM 12,5-35 M.
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HeranbHas goropa3Beaka odecrieuuBaeT nojocy mmpuHoi 12-20 kM, pa3pemieHne Ha MECTHOCTH
0,3-0,6 M, oro3HaroTcss 00BEKTHI pazmMepom 1,5-6 M.

Kocmuueckas passenka CIIJA umeer Ha BOOpPYKEHUHM pa3HOOOpa3HbIE pa3Be/bIBATEIbHBIC
CUCTEMBI: CIlelUaIN3upoBaHHble ((OTO, ONTUKO-INEKTPOHHBIC, PAJAMO U PATUOTEXHHUUECKUE,
paZMOJIOKAIIMOHHBIC) W KOMIUICKCHOW pa3Benku, Hampumep, (ortorpadupoBaHue M mepexBaT
panuoTexHuyeckux curHaios. [Io mepe mporpecca B MUHHATIOPU3allUU CPENICTB TOOBIBAHUS JI0JIS
KOMILJIEKCHBIX CUCTEM BO3paCTaeT.

Takum 00pa3om, KOCMUYECKasl pa3BelKa oOecreynBaeT Hambojee OMU3KUN M Oe30TacHbII
JUTSL OpraHa JOOBIBAHUS JOCTYII K 3aIIMIIAEMBIM O0OBEKTAaM M B CHITy 3TOTO O0JIaJIaeT JOCTATOYHO
BBICOKMMH I10Ka3aTeJsIMU 110 Pa3pELICHHUIO U IOCTOBEPHOCTH MOIydaeMoi HHGOpMaIuu.

B 1o xe Bpems kKocMHUecKas pa3BeAKa MMEET psifi OCOOCHHOCTEH, KOTOphIe O0JIerdaroT
3a1avy 3auThl HHGopMauu Ha 00bekTe. KpaTKoBpeMEeHHOCTh HaX0XKIEHUSI HU3KOOPOUTAIIEHOTO
NC3 wnax 3amuiaeMbIMU  OOBEKTaMHM, BO3MOXHOCTh TOYHOIO MATEMaTHYECKOTO pacuera
XapaKTepUCTUK OPOUT U MOMEHTOB BPEMEHHM IpOoJieTa CIIyTHUKOB HaJ 3alIUIIaeMbIMU O0BEKTaMHU
MO3BOJISIOT MPUMEHSTH MPOCThIC, HO (P(EKTUBHBIE MEPHI MO 3aIIUTe HHPOPMAIMH. DTH MEPbI
HAIPaBIIEHBI, TPEXKJE BCEro, Ha MPOTUBOACHCTBHIO BBIIOJHEHUS BPEMEHHOIO YCIOBHS
pa3BeIbIBATEILHOTO KOHTAKTa, T. €. HEBO3MOXXHOCTH HAOJIIONCHUS 32 OOBEKTOM B MOMCHT
nposieta KA Ha HUM.

B MupHOE  BpeMsi  JIONOJIHUTENBbHAS ~ BO3MOXKHOCTH  JJII ~ OPraHoOB  JOOBIBaHHS
rOCYy/IapCTBEHHOW pa3BEIKU MPUOIM3UTBCA K 3allUIIaeMbiM OO0BEKTaM OOEeCHeurBaeTCs MpHU
pa3MeNIeHUM WX CPEICTB JOOBIBAaHMS HA JIETAaTENBHBIX ammaparax (caMolieTaxX-pa3BeIduKax,
OeCTUIIOTHBIX JIETATeNBHBIX araparax) U KopalJsix, JeTamuX (MIaBaoUX ) BI0JIb BO3AYIIHON
(MOpCKOIf) rpaHul.

C uenbio yBelnMueHUs NaTbHOCTU BUIMMOCTH C CaMOJIETOB-PA3BEIYMKOB COOTBETCTBYIOIICH
KOHCTPYKIIUEH JOOMBAIOTCS MOJbEMa X HA MAKCUMAIBHO-BO3MOXKHYIO BBICOTY. XapaKTePUCTHKU
camoutetoB-pazpequnkoB CIIIA npuBeneHs! B Ta01.2.2.

Tabnuma 2.2.
Tun CkopocTh, kM/4 | JlaibHOCTh TIOJIETa, KM IToronok, m Amnmapatypa
RC-135 1000 10 12000 15000 A®DA, PPTP, PJIC BO
U-2 850 1o 7000 26000 A®DA, PPTP, UK
SR-71 3300 7000 24000 To xe
TR-71 740 4850 27430 To xe

[Tpumeuanue: ADA - aBuanmonsas ¢oroannaparypa, PPTP - cpenctsa panuo u
paauotexuuuyeckoil pazsenku, PJIC BO - pagnonokanyionHslie ctaHiuu 0okosoro o63opa, UK -
cpencta Habmoaenus B MK-nuamnasone.

JlampHOCTh HAOMIOICHUS C caMoJIeTa Ha3eMHBIX 00BEKTOB 3aBHCHUT OT CII0c00a TOOBIBAaHUS U
konebrnercs ot 2-3 h st UK-anmapatypsl, rae h-Beicora noneta camonera, 10 100-120 h ans P u
PTP. Ilpu sTOM focTUTaeTcs pa3peiieHue Ha MeCTHOCTHU OT JecsTH cM (17151 GOTOCHEMKH) J10
METPOB - JUIsl pAANOIOKAIIMOHHBIX CTAHIIUKA OOKOBOTO 0030pa.

Pa3pemienne u TOYHOCTH OMpeIeTICHUS KOOPAMHAT Ha3eMHBIX 0OBEKTOB C CAMOJIETOB BHIIIIE
aHAJOTUYHBIX XapakTepucTuk anmnapaTtypsl MC3 B mponopiuu, COOTBETCTBYIOLIEH COOTHOIIEHUIO
BBICOT TTOJIETOB.

BosmoxHocTH 100BIBaHNs HH(DOPMALIUU C KOpadliel, HaXOASIIIUXCsl B HEUTPabHOM 30He
BO3JIE MOPCKHUX TPAHUIl, OTPAHUIUBAIOTCSI B OCHOBHOM TE€PEXBATOM PaTHOCUTHAIIOB,
HaOIoIeHueM O0eperoB U UX MOIBOJHOTO penbeda.

2.6. IToka3zaTenu 3¢ (PpeKTUBHOCTH pPa3BeaKH

HaunbGonee oO0mmum kputrepueM dS(PGEKTHBHOCTH Pa3BEIKH, BKIIOYAIOIIEH OpraHbl
yIpaBleHUs, T0ObBIBaHUS U 00PaOOTKH, SIBISIETCS CTENIEHD BHITIOJHEHHSI IIOCTABJICHHBIX MEepe]l HEelo
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3anad. Ho 3TOT kpuTepuii HE KOHCTPYKTHUBEH U HE JOCTATOYHO OOBEKTHBEH, TaK KaK YpOBEHBb
COOTBETCTBUSI JOOBITOW WHpOpMamuu TpeOyemoil oleHuBaeTcs ee morpedoutenem. [[ns Gomee
00BEKTHBHOTO OIPEJIEICHUSI BO3MOKHOCTEH HCIIONB3YETCs TPYIIa OOMECHCTEMHBIX MTOKa3aTesei
KOJINYECTBA M Ka4yecTBa MHPOPMALIUU:

- IOJTHOTA;

- CBOCBPEMECHHOCTb;

- IOCTOBEPHOCTb;

- TOYHOCTh M3MEPEHHUS JEMACKUPYIOIIUX PU3HAKOB;

- CyMMapHbI€ 3aTpaThl Ha MOIy4YeHHE HH(OPMAIIHH.

[TonHOTy mONYyYeHHOW WH(OpPMAMK MOXHO ONPEACTUTh Yepe3 OTHOIICHHE YHUCIia
MOJIOKHUTCIIBHBIX OTBETOB Ha TCMATHYCCKUC BOIPOCHI K UX 06meMy KOJIMYCCTBY. Tematnueckuit
BOMPOC ONpEACIsieT TpaHuIbl HHOpMaIuu, HEOOXOAMMOW JJIsi OTBETa Ha JTOT BOIPOC.
O'—IGBI/I[[HO, 4YTO TEMATUYCCKHUEC BOIPOCHI MOKHO JACTAIIM3UPOBATL 1O OTBCTOB HA HUX B BUAC “,z[a-
Het”. YeM BBIIIE CTENEHb JETaTU3alliil TEMAaTHUYECKUX BOIPOCOB, TEM TOYHEE OICHKA IOJHOTHI
nojy4eHHoW wuHpopManmu. Temarndyeckue BONMPOCH HMMEIOT HEPAPXUUECKYI0 CTPYKTYpy H
OTPENENSIOTCS B Pe3yJbTaTe CTPYKTYPU3ALUU CEKPETHON (KOH(MUIACHIMAIBHOW) WH(pOpMAaIUn
0Py TUTAHUPOBAHUHM MEPONPHUATHH 10 100bBaHWI0 WHpopManuu. IIOCKOIBKY TeMaTHYeCKHue
BOIPOCHI UMEIOT Pa3IMYHYI0 3HAYMMOCTD («BEC»), TO KOJUYECTBCHHO MOJHOTY uHMopMariiu [1u ¢
YUETOM «BECa» TEMaTUICCKOT0 BOIIPOCA MOXKHO MPUOIMKEHHO OLIEHUTH 110 (hopMyJie:

n
Z o,
M= =—,
n

TJIe O, -«BeC” 1-TO TEeMAaTHUYECKOTO BOIIPOCA;

Bi- 1, KOora KOJMYECTBO U Ka4eCTBO MH(POPMAILIUU COOTBETCTBYET i-My TEMaTHUECKOMY
BoIpocy U paBHO 0, KOrJja He COOTBETCTBYET.

CBoeBpeMEHHOCTh MH(POPMALUH SIBJISIETCS BaXKHBIM IOKa3aTelIEM €€ KauecTBa, TaK KaK OHa
BJIMsIET Ha LeHy uHpopmaruu. Ecin nobeitas popmanus ycrapena, To 3aTpaThl Ha ee JOObIBaHHE
OKa3aJIMCh HAIIPACHBIMH - OHA HE MOXET ObITh 3(()EKTUBHO MCIIOJIH30BAHA 3JI0YMBIIIEHHUKOM.
[ToaToMy CBOEBPEMEHHOCTb CIEAYET OLEHUBAaTh OTHOCHUTEIBHO MPOAODKUTEIBHOCTH €€
JKU3HEHHOro 1ukia. Ecnu BpeMmsi ycTapeBaHus MH(POpPMAIMU CYLIECTBEHHO OOJbllIe BPEMEHU €€
UCMOJIb30BAaHUSl TIOC/E J00bIBaHMS, TO OHAa CBOEBpeMEHHas. B mpoTuBHOM ciydae oOHa
ycTtapeias. JlocroBepHOCTh MHGOpPMAIMKU - BXHEHIITUN TOKa3aTeslb KadecTBa WHQOpMAaIIUU.
Omna nckakaeTcs B pe3yJsibTaTe NpeHaMEepeHHOro Ae3MH()OPMUPOBAHUS U MO ACHCTBUEM ITOMEX.
Tak Kak UCHOJIb30BaHUE JIOKHOU (MCKaXKEHHOM) MH(POPMAIIMM MOKET HAHECTH B OOIIEM Ciiydae
OonbIMii yiepO, ueM ee OTCYTCTBHE, TO BBISBICHHIO JIOCTOBEPHOCTHU J00BITON MH(pOpMaun ee
M10JIb30BATENb YAEsAeT O0NbIlI0e BHUMAHHUE.

JI1 OLIEHKH JOCTOBEPHOCTH MCIOJIB3YIOT CIEAYIOIINE YACTHBIE TOKA3aTEIH:

- IOCTOBEPHOCTh COOOIIEHUS B CMBICIIE OTCYTCTBUS JIOXKHBIX CBEJICHUS U IaHHBIX;

- pa300OpPUHUBOCTH PEUH;

- BEPOSITHOCTh OIIMOOYHOTO WJIM HEHUCKAKEHHOTO MpHeMa TUCKPETHOW equHHIbI (OuTa,
Oaiita, uu¢psl, OYKBBI, CIOBA).

s KONMMYECTBEHHOH OLIEHKH JIOCTOBEPHOCTH COOOIIEHUS MPHUMEHSIETCS pa3inyHbIe
KauyeCTBEHHO-KOJIMYECTBEHHbIE CIOCOOBI W INKalbl, B TOM YHCJIe, TaK KaK Ha3blBaeMas cxema
KenTa. B cooTBeTcTBUM € HEW TUana30H BO3MOXKHBIX M3MEHEHUH JOCTOBEPHOCTH pa3OHBaeTCs Ha
7 UHTEPBAJIOB U JJOCTOBEPHOCTh KOHKPETHOM MH(OpMAalLlMK OLIEHWBAETCS B IIaHCAX. Cxema
KeHTa umeer caenyrommii Bua:

- IoCcTOBEpHast nHpopManus (BEpOITHOCTh OTCYTCTBUS JIOKHOUW HH(pOpMaInu Om3ka K 1);

- IOYTH ONpeAeIeHO, YTo HH(OpMaIus 1ocToBepHa (9 maHcoB npotuB 1-10);

- IMEeTCsl MHOTO IIIAaHCOB, YTO MH(OpMAIHs 10cToBepHa (3 maHca NpoTUB 1-10);

- IIAHCBI IpUMeEpHO paBHHI (1 3a, 1 mpoTuB);
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- UMEEeTCS MHOTO LIaHCOB, 4TO HH(OpManus HeaocToBepHa (3 manca 3a, IpoTuB 1);

- IOYTH OTPEJEICHHO, YTO HH(OpMaIUs HeOCTOBEpHA (32 9 TIIaHCOB MPOTHUB 1-T0);

- HeJIoCTOBepHas HHpopMaIus (BepOATHOCTH JIOKHON HH(pOpMaluu Om3ka K 1).

JlocToBepHOCTh MH(pOpPMALMK B CMBICJIE OTCYTCTBHE B HEW 3JIEMEHTOB J€3MH(pOpMaIUu
3aBUCHUT OT HAJEKHOCTH UCTOUYHUKA, OT CTENEHU JTOBEPHUs MOIydaTess K UICTOUHUKY. HanexxHocTb
MCTOYHUKOB OLIEHUBAIOT IO HIKAJIE:

- COBEPILEHHO HAJCKHBIN;

- 00BIYHO HaJIeXKHBI;

- IOBOJILHO HaJICKHBIM;

- HE BCEr/la HaJIeXKHbIH;

- HeHAJIC)KHBIM;

- Ha/IEXXHOCTb HE MOXET OBbITh ONpeesIeHa.

KonnyectBo ypoBHel He mnpuHIMNUAIBEHO. CeMb YpOBHEH BBIOpaHO KaK KOMIIPOMHCC
MEXJy TOYHOCTBbIO M3MEpEeHMsI (4eM Ooubllle YpPOBHEH, TEM TOYHOCTh BBILIE) M CIIOCOOHOCTHIO
JKCIepTa MHTETPAbHO OLIEHWBATh JIOCTOBEPHOCTh HH(popMaruu. M3BeCTHO, YTO YEIOBEK B
CpeHEM CIOCOOEH OIHOBPEMEHHO OIIEPUPOBATh C CEMbIO LIU(paMH.

KauecTBo peun Bo BpeMsl NOJACITYIIMBAHUS OLIEHUBAETCSI Pa300pPUMBOCTHIO. B cooTBeTCTBUU
C JMHTBUCTHYECKUM JIeJICHMEM pedyd Ha (pas3bl, CIOBa, CIOTM U 3BYKU CYILECTBYET IOHSTHE
CMBICTIOBOM, CJIOTOBOM W 3BYKOBOW ((popmaHTHOH) pa3dopumBOCcTH. C TOUKH 3pPCHHS 3alTUTHI
peueBoil MHPOpPMALUU HauboJee HarJsIHBIM SBIISETCS MOKa3aTellb CMbICIOBON pa300punBOCTH
(pazbopumBoctr (ppa3). OgHAKO MONYUCHHE OOBEKTHBHBIX OIICHOK CMBICIIOBOW Pa30OpPUYUBOCTH
3aTpyIHEHbl M3-3a W30BITOYHOCTH peud. bonee HamexHble pe3yibTaThl MOIYYalOTCS IPH
OTPENICTICHUU CIIOTOBOM WJIM 3BYKOBOW pa30opuyuBOCTH. [lorTOMY OHM ToONydnsid HamOoJbIIee
pacpocTpaHeHue.

Pa3zbopunBOCTh J1000TO BHJIA BBIPAYKEHHOW B MPOIEHTAX JOJIM MPHHATHIX 0€3 MCKaKEHHS
CIyXOBbIX eauHull (¢pa3, cioB, OyKB, 3BYKOB) IO OTHOUICHHIO K OOILIEMYy KOJIHYECTBY
nepeJaHHbIX. M30bITOUHOCTh MMCHbMEHHOM WM YCTHOM pedy CHMKaeT TpeOOBaHUS K 3HAUCHUSIM
pa3bopUYMBOCTH M O0YCIIOBJIEHA PA3TUYHBIMU 3HAYEHUSMHU YaCTOCTH UCIIOJIb30BaHUS B peuH OyKB,
a TaKk)Ke CYIECTBEHHO MEHBIIUM KOJINYECTBOM pa3pelleHHbIX IPAMMATHUKON CIIOTOB, CIOB U (pa3
[0 OTHOIIEHHIO K BO3MOXXHBIM KOMOWHAIMSIM CJIOTOB, CJIOB M (pa3, KOTOPbIE TEOPETUUYECKH
MOKHO COCTaBUTh M3 OykB aiaBuTa. B HallMOHANBHBIX S3bIKAX CIEAYIOIIME JAPYTr 3a APYroM
CJIOBa CBSI3aHbl MEXJy COOOH CMBICIIOM M CHHTAaKCHCOM TIpaMMAaTHUKH, a MOCJIEJ0BATEIbHO
pacrojiokeHHble OYKBBI B IIpe/iesax OJHOTO CJIOBa - MpaBuwiiaMu opdorpadpuu. Yem Oosnbiie OykB
B aJi(haBUTE U MEHBIIIE CJIOBAPHBII COCTAB SA3bIKa, TEM BbIIIE H30BITOYHOCTD S3bIKA.

Heonpenenennocts (3HTponust) mosiBI€HUs OYKBBI pycckoro ajigasuta U3 32 OyKB NpuU
paBHOBEPOSTHOM BbIOOpe paBHa Hy = log32=5 6ut, ¢ yueTom peanbHOM CTaTUCTUKU OJHOW OYKBBI
H,=4.35 6uT, aByx OykB noapsn H,=3.52 6ut, tpex - 3.01 Out. s TaTHHCKUX S3BIKOB SHTPOIIHUS
OyKkB mpUHUMaeT MeHbIue 3HaueHus: Hy=4.76 o6ur, H;=4.03 Out (anrnwuiickuii s361k), H;=4.1 Out
(memeukuit s3bik), H;=3.96 Out (dpanumysckuii s3pik). Ilpu  yBennueHWH KoJIMYeCTBa
YIUTBIBAEMBIX OYKB SHTPONHUS CTPEMUTCS K IpeaensHoil Bemmumue H,,. Pasnocts R=1-H,, /H,
HazBaHa K. IlleHHOHOM WH30BITOYHOCTBIO s3bIKa. OHA XapakTepu3yeT a0 (B MPOLEHTax)
HEHUCIOJIb3YEMBIX 2JIEMEHTOB S3bIKA U3 IOTEHIIMAIBHO BO3MOXKHBIX.

B 3aBucuMocTM OT KOJMYECTBA YYHMTHIBAEMbIX OYKB M aHAJIMU3UPYEMbIX TEKCTOB
pasIMYHBIMM ~ ABTOPaMM TOJYYEHBbl OTIMYAIONIMECs OLEHKH pa3dopunBocTH. Hampumep,
M30BITOYHOCTh PA3TOBOPHOM peuM B CHIIYy €€ OoJbIied ‘“BOJIBHOCTH, MEHBIIEH CTECHEHHOCTH
IpaBUJIaAMU CTHIIMCTHKH M J1a)Ke TPAMMATHKH MEHbIIe H30BITOYHOCTH JIEJIOBBIX TEKCTOB (CM TabII.
2.3) [8].

Tabnuma 2.3.

M306b1TOYHOCTD, %

PYCCKOI'O sA3bIKa q)paHI_IYBCKOI‘ O sA3BIKa

SI3BIK B I1€JIOM 72.6 70.6
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PasroBopHas peus 72.0 68.4
JlutepaTypHbIe TEKCThI 76.2 71.0
JlenoBeIe TEKCTHI 83.4 74.4

COOTHOIIICHNST MEXAYy KadyeCTBOM PEYM W KOJMYECTBCHHBIMU 3HAUCHHSIMH CIIOTOBOH W
CJIOBECHOU pa300pUYMBOCTH MIPUBEICHBI B Ta0I. 2.3.

Tabmuua 2.3.
KadectBo peun PazbopunBocTs, %
Cnorosas CnoBecHas
[penensHO nomycTuMast 25-40 75-87
Y noBneTBOPUTEIHHAS 40-56 87-93
Xopormmas 56-80 93-98
Ortnuynas 80-100 98-100

VckakxeHUE CIOTOB OKa3bIBACT CYNIECTBEHHO MEHbINEE BIHMSHHE Ha NMOHWMAHHHUE CMBICIA
CEeMaHTUYECKOM MH(OpMaIUK, 3aKII0OUCHHON B IPEIOKEHIH WU (pase, YeM HCKaXKEHUE LeJIOro
CJIOBa. 3a CYET CIIOBECHOH HM30BITOYHOCTH CIIOBO MOXET OBITh BOCCTAHOBIIEHO MPHU OTCYTCTBHH
yactd OyKB WJIM CJIOra, 4YTO HariasaHo wuiunoctpupyerca B urpe “Ilome uyamec”. Ilostomy,
TpeOOBaHUSI K CIIOBECHOW pa30OpYMBOCTH, YTO BHJIHO W3 Tabn. 2.5, Ooiiee KECTKUE, YeM K
cioroBoii. IlpenensHoe 3HaueHHE pa30OPUMBOCTH CIIOTOB U CJIOB, NMPU MEHBIIUX 3HAYCHUSAX
HEBO3MO’KHO MOHSATh, paBHO 25 U 75% COOTBETCTBEHHO.

[ludpoBble AaHHBIE Takke 00Ja7al0T H30BITOYHOCTBIO, HO B KOHTEKCTE KOHKPETHOTO
coobuienus. Hampumep, eciu B razeTe B MIOJIE MECSIIE MOSIBIISICTCS IPOTHO3 MOTOIbI B MOCKBE 0
temneparype 0 niau 50 rpagycoB, TO YUTATENlb ITOMY COOOLICHUIO HE TOBEPUT U MIPEAIOI0KHUT 00
ommOKe npu BepcTKe ra3erbl. OAHAKO MCIPABUTH, T.€. YKa3aTh TOYHBIC 3HAYCHHS LHUQp, OH HE
cmoxeT. IloaToMy K JOCTOBEpHOCTH Mepenaud HU(POBBIX JAHHBIX IMPEIbSBISAIOTCS BBICOKHE
TpeOOBaHUSI TI0 JIOCTOBEPHOCTH TII€peladd: OJHa OIMMOKa W MEHee Ha MHUIMOH 1udD.
B OTBETCTBEHHBIX CITy4asx JJisi TIOBBIIIEHUS JOCTOBEPHOCTH IH(PHI MUIIYTCS TPOIMHUCKHIO, KakK,
HarpuMmep, OPUHATO NMpH 0GOpMIIEHUH (UHAHCOBBIX JOKYMEHTOB. B 3TOM ciyyae CyliecTBEHHO
MOHMKAETCSI BEPOSATHOCTh MCKAKEHHUS IU(P Kak IMOJ BO3JACHCTBHEM IOMEX NpHU Iepenade Io
KaHaJlaM CBSI3M, TaK B Pe3yJIbTaTe MPECTYIMHBIX JEHCTBUI 3I0YMBIIIJICHHUKOB. MaTeMaTnyeckui
ammapar JJisi OnpeAeTeHHs JOCTOBEPHOCTH TPUEMa JUCKPETHBIX 3JIEMEHTOB JOCTATOYHO XOPOIIO
pa3paboTaH B TeOpUH CBA3M. B Hell mNoOJydeHbl aHATUTUYECKHE BBIPAKEHMS, IO3BOJISAIOIINE
BBIYUCIISITH BEPOSTHOCTH INPHEMa CHMBOJIA WJIM CJIOBa B 3aBUCHMOCTH OT METOJa MOIYJISIIUU
CUTHaJIa, BUJAa MOMEXOYCTOMYMBOIO KOJa, OT OTHOLIEHMS CHUTHAJ/IIyM Ha BXOJI€ MPHEMHHUKA.
Hampumep, gopmyna uist OIIEeHKH BEPOSITHOCTH OMIMOOYHOTO IpreMa JBOMYHOM eAMHUIIBI (OUTa)
B YCJIOBUSAX (DIIOKTYaIIMOHHONW OMEXH - IIyMa UMEET BUL:

Pou=0.5[1-®(kq)],
IrJie  — OTHOIIEHHUE CUTHAJI/IIYM;

Ox) =2/ 7 Texp(-vz)dy,

k=1/ \/E - aMIUIUTYAHASA MOLYJALUS;
k=1 - YacCTOTHAsl MOJYJISIIIUS;
K:\/E - (azoBas MOTYIAIIUSA.
To4HOCTh U3MEPEHMS PU3HAKOB OLIEHUBAETCS CPEAHEKBAAPATUYHBIM OTKIIOHEHUEM,
paBHBIM BCJIIMNYUHC:

n n
— 2 —
c= 1/n2(xi—xcp) , rI[e)(cp—lan:Xi
i=1 i=1
Kpome noxkasatenei konnyecTsa 1 kauecTBa HHGOPMAIMK Ha JTaIle MOUCKA U OOHAPYKEHHs
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O00BEKTOB JJIsl OILICHKH BO3MOXKHOCTEW CpEACTB NOOBIBaHMS HCIIONB3YIOT TaKWE KPUTEPUHU Kak
BEPOSITHOCTh OOHapyXeHUs (BBIIBICHUS Ha (oHEe TOMeX) OOBEKTOB W HMX PAaCIO3HABaHUA,
OTpesieNIeHne M0 U3MEPEHHBIM MPU3HAKaM IPUHAAJTIC)KHOCTH 00BEKTa, €ro Ha3HAuUCHUs, (PyHKITHA
U CBOICTB. BeposTHOCTE OOHApYXKEHUsI OOBEKTOB ONPEACISICTCS B Pe3yiIbTaTe WIACHTU(UKAIIUH
TEKYIIEH MPU3HAKOBOW CTPYKTYpHI, MOJYYCHHON NpU HAOMIOJCHUN OOBEKTa, C 3TATOHHOH. Yem
0oJIbIIIe TPU3HAKOB TEKYIIEH CTPYKTYpPBHI COBIAAET C MPU3HAKAMH ATAJOHHOW M YEM BHINIE WX
UH(POPMATUBHOCTh, TEM BBIIIE BEPOATHOCTh OOHapyxkeHuss oObekra. [Ipm pacno3HaBaHuM
00BEKTOB HCHOJB3YETCS TOT ke MexaHu3M. s 10CTaTOYHO JOCTOBEPHOH OLIEHKH BEITHMYMHBI
yrpo3 6e3omnacHocTd HHGOPMAIIMKA HEOOXOIUMO OIPEICIICHIE BO3MOXHOCTEH U TyTel MormaiaHus
UH(POPMAIIUH K 3TIOYMBIIUICHHUKY.

I'maBa 3. Crioco0bI u cpeacTBa 100bIBaHNs HHpoOpMannu
3.1. Cnoco0bI u cpeacTBa HADJIIOEHUSA

3.1.1. Cnoco0bI 1 cpeacTBa HA0JI0AEHUS B ONITHYECKOM JMANa30He

B ontuyeckom (BUIMMOM U UH(MpaKpacHOM) Auama3zoHe HHPOpMAIHS Pa3BEAKOM

I[O6I)IB3.CTC$I IIyTeM BU3YyaJIbHOTO, BU3YaJIbHO-OIITUYCCKOTO, (1)0’[‘0- u KHHOCBEMKH,
TEJICBU3HMOHHOTO HAOIIOJCHHUS, HAOIOJICHHUS C WCIOJIb30BAHUEM MPUOOPOB HOYHOT'O BUJICHUS U
TETJIOBU30POB.

Haubonpiiee KoIM4ecTBO MPHU3HAKOB J0ObIBaeTcs B BHUAUMOM jauanazoHe. OgHako
BUJIUMBIN CBET KaK HOCUTEIh MHPOPMAITUU XaPAKTEPU3YETCs CICAYIOIUMU CBOMCTBAMH:

- HaOJII0JICHWE BO3MOXHO, KaK MPaBWiIO, JHEM WIH HpPU HATUYUM MOUIHOTO BHEIIHETO
HMCTOYHHKA CBETA;

- CUJIbHAs 3aBUCHMOCTb YCIIOBUN HAOIIO/IEHUSI OT COCTOSIHUS aTMOC(ephl, KINMAaTUIECKUX U
MOTOJIHBIX YCIIOBHUH;

- Majas TPOHMKAIOUIas CIOCOOHOCTh CBETOBBIX Iydyell B BHAMMOM JHana3zoHE, 4YTO
obJervaer 3a/1a4uy 3aniuThl THGOPMAIIMK O BUIOBBIX MIPU3HAKAX OOBEKTA.

HK-nyun kak HOcUTenH WHGOpMaluu 00IagaroT OOJbIIel MPOHHUKAIOUIEH CHOCOOHOCTH,
MO3BOJISIIOT HaOMIOAaTh OOBEKTHI MpHU Majiol ocBernieHHocTH. Ho mpu ux mpeoOpa3oBaHWH B
BUJUMBINA CBET AJi1 00eCNeYeHHUs] BO3MOXKHOCTH HaOMIOJEHUS OOBEKTa YETOBEKOM MPOUCXOIUT
3HAYMTEINIbHAS TOTepst HHPOpMAaITu 00 0OBEKTE.

OddexTuBHOCTh 0OHAPYXKEHUS M paCMO3HaBaHUS OOBEKTOB HAONIONEHUS 3aBHCHUT OT
cienyromux GakTopoB:

- APKOCTH 00BEKTa;

- KOHTpacTa o0beKT/(PoH;

- YTJIOBBIX pa3MepOB 0OBEKTA;

- YTJIOBBIX pa3MepoB MOJIs 0030pa;

- BpeMEHH HaOJI0IeHNS 00BEKTa;

- CKOPOCTH JIBI)KEHUS 00BEKTA.

SpxocTh 00BEKTa Ha BXOJ€ MPUEMHHKA OIMPEICIISIET MOIIHOCTh HOCHTEINSI, MPEBBIIICHUE
KOTOPOM HAaJ MOIIMHOCTHIO TIOMEX SIBISETCS HEOOXOAMMBIM YCIOBHEM OOHapyXeHHs U
pacnio3HaBaHusl 00bekTa HabOmoneHus. COBpEeMEHHbBIE NMPUEMHHKH HMEIOT YYyBCTBHTEIBHOCTb,
COOTBETCTBYIOIINE MOIITHOCTH HECKOJIBKUX (DOTOHOB.

KonTtpactHocTh 00beKkTa C OKpykaomuM (OHOM SIBISETCS HEOOXOIUMBIM yCIOBHEM
BBIICTICHHUS JIEMAacKUPYIONINX TMPU3HAKOB 00beKTa u ero pacno3HaBaHus. Koutpact K
OTIPEAEIISAIOT KaK OTHOILIEHUE PAa3HOCTH SIPKOCTH 00beKTa U (poHa K IpKOCTH 00BbeKTa MK (oHA:

K= (B, - By)/B,, B, >B;, mm K= (B, - B,)/By, B; >B,
rae B, u By — spkoct 00BbeKTa U (JOHA COOTBETCTBEHHO.
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Konrpact, omnpexaensieMblii 10 3Toi  Qopmyne, Ha3bIBaeTCs BHU3YAIbHBIM  HIIH
¢uznonornueckuM. B BUAMMOM M OMMKHEM JMana3oHaXx CBETOBBIX BOJH KOHTpacT Ha BXOJE
ONTUYECKON CHCTEMBI CpeACTBAa OOBIBAHUS HECKOJIBKO CHIDKACTCS 3a CUET SPKOCTU IBIMKH,
KOTOPYIO MOXKHO paccMaTpuBaTh Kak IMOMeXy. B JalbHUX 30HaX HHQPPAKpACHOTO HU3ITyYEHUS
SAPKOCTb JIbIMKH HE OKa3bIBA€T CYLIECTBEHHOI'O BIUSHUSA HA U3MEHEHUH KOHTPACTA.

3HaveHHs KOHTpacTa Konebiercss B J0BoIbHO mupokux npenenax. [Tpu K=0.08-0.1 oobekt
MOYTH CIIMBACTCS ¢ (POHOM U IUIOXO paznuyaercs Ha (oHe.

[Ipu moucke oObekTa ero popma He UrpaeT OOJBIION POJIHU, & UMEET 3HAUYEHUE TOJIBKO €ro
IUI0LIA/b B IIpesienax coOoTHoweHus cTopoH ot 1:1 go 1:10.

YBenuueHue yriioBeIX pa3MepoB 00beKTa B 2 pa3a COKpallaeT BpeMs, HEOOXO0IUMOe AJIsl €ro
oOHapy»xeHus, B 8 pas.

Bpems, HeoOxommmoe misi oOHapyxeHHs OOBEKTOB CBeTiee W TeMmHee (oHa mpu
OJIMHAKOBBIX A0COJIIOTHBIX 3HAUEHHSX KOHTpacTa NpUMepHO onauHakoBoe. C yBelnMyeHHEM
ApKOCTH (hoHa BpeMmsi MoucKa oObeKTa HaOJoAaTeseM YMEHbBIIAeTCs, TaK KaK YBEIMYHMBACTCS
paspemaromas CrocoOHOCTh M KOHTpAacTHAas YyBCTBHTEIBHOCTH I1a3a. Ecmm sipkocTh (oHa
Ype3MEepPHO BENUKa, TO BO3HHMKAET MUCKOMGOPT U OCJEMICHHE, YXYIIIAIIUe pa3peuieHue U
KOHTPACTHYIO YyBCTBUTEJILHOCTb IJ1a3a.

C yBenuueHueM mosisg 0030pa yBEIMUMBACTCS U BpeMsi, HEOOXO0IMMOe Uil TTOMCKA 00BbEKTa:
JBYKpaTHOE YBEIMYCHHE MOJIsl 0030pa MOBBIIIAET BPeMsi OUCKa B 4 pa3a, IPH TOM BpeMs ITOUCKa
ompezensercs He GopMOii MoJis, a ero YrioBo IIOHIaAbI0.

[Tonck nBMXKYMHUXCSI OOBEKTOB UMEET CBOM OCOOCHHOCTH: JBM)KEHUE YXYAIIACT BUIAUMBIN
KOHTpacT OOBEKTa, BEIMYMHA KOTOPOTO 3aBUCHUT HE TOJIBKO OT YIJIOBOM CKOpPOCTH, HO U OT
YIJIOBOM pa3MepoB oObeKTa HaOMoJeHnss. UeM MeHbIe YIJIoBOi pa3mep oObeKkTa, TeM OoJbIie
BJIMSTHUE CKOPOCTH Ha BpPEeMsl U BEPOSTHOCTh OOHapyxeHHs 00bekTa. OOBEKThI, ABUXKYIIHECS C
MaJlol CKOPOCTbIO, OOHApYKUBAIOTCS JIEr4e, YEM HEMOABM)KHbBIE, a JBUXKYIIUECS C OOJbLION
CKOPOCTBIO - TPYJHEE U3-3a YXYIIICHUS BUIMMOTO KOHTPACTa.

Tak xak gusnyeckas npupoja HOCUTENs HH(OPMALIMU B ONITUYECKOM JUaNa30He
OJIMHAKOBA, TO Pa3JIMYHbIE CPEICTBA HAOIIOIEHUS, TPUMEHAEMBbIe [T JOOBIBaHUS MH(OpMAIMH B
3TOM JHara3oHe, UMEI0 JOCTaTOYHO OOIYI0 CTPYKTYpY. E€ MOXKHO IpecTaBUTh B BUAE,
IIPUBENECHHON Ha puc. 3.1.

BHewHui Momexn
MECTOYHME
______________________________________________ .
l ' CNTHYECKIAA MEHERMHIAE !
! 1
OF ekt v OnTMueckan CEETOANEKTOMYRCKHI YGMIWTENE M | ! Wzofipa-
: s Y
HaE_ﬂHj'ﬂ'EHHH 1 CHUCTEMA I'IFIEEIEFIEISEIEHEITEJ'II:- ] HHOKWEATOR :}KEHHE
! 1
1

Puc. 3.1. TunoBas cTpykTypa cpencTBa HaOIIOICHHUS.

JIroboe cpencTBO HAOMIOJEHUS COJEPKUT ONTUYECKHH TNPHEMHUK, BKIIOYAIOLIHHA
ONTUYECKYIO CUCTEMY, CBETOIEKTPUUECKHI TpeoOpa3oBaresb, yCHIUTEIb U UHIUKATOP.

OnTuueckast cucreMa WJIM OOBEKTHB MPOELUPYET CBETOBOM MOTOK ¢ MH(popmanueil or
oObekTa HaOJIOJEHHS] Ha DSKpaH CBETOdJIEKTpUuUecKoro mnpeoOpazoBarens. Ilocnennuit
npeoOpa3yeT n300pa’keHHe Ha CBOEM JKpaHe (BXO/€) B MapauleibHbIN WIN MOCIeI0BaTeIbHBIN
MIOTOK DJIEKTPUYECKUX CUTHAJIOB, TApaMETPbl KOTOPBIX COOTBETCTBYIOT SIPKOCTH W LIBETY KaXKIOM
TOYKE M300paxkeHus. Pa3zMepbl TOUKM OMpPENENsioT pa3pelarollyl0 CIOCOOHOCTh ONTHYECKOTO
IMpUEMHUKA. N3menenne BHJ1a HOCUTCIIA HA BBIXOAC OINTHYECKOTO NPHUEMHHKA BBI3BAHO TEM, YTO
TOJBKO DJIEKTPUYECKHE CUTHaJbl B KauyecTBe HOcHUTeNed HHpopMalMu 00ecreunBaoT
BO3MO)XHOCTh BBITIOJIHEHHUS HEOOXOJUMBIX NpOLEAyp C CHUTHajgamu (ycuieHus, oOpabOTKH,
perucTpamnuu u T. J.) JUlsd IpeJcTaBiIeHus nHpopMauuu B Gopme, T0CTYITHOM YeIOBEKYy.

Bo3MoxkHOCTH cpencTB HAOMIOAEHUS ONPENENAIOTCS CICAYIOIIMMHU XapaKTepHUCTUKAMU
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CPEICTB HAOTIOICHMS:

- [Mama3oHOM  YacTOT W  CHEKTPOM  CBETOBBIX  JIydei,  BOCHPUHHMAEMBIX
CBETORJICKTPUUYECKIM ITPeodpa3oBaTesem;

- YyBCTBUTEIHHOCTHIO;

- pa3peraroiieil cnocoOHOCTHIO;

- moJieM (YIJIOM) 3pEHUs.

CpencTBa HaOIIOICHHUS B 3aBUCUMOCTH OT Ha3HAYEHUs CO3JIAIOTCS I BUAMMOTO JTUarna3oHa
B IIE€JIOM WJIM €TO OT/CJIbHBIX 30H, a TAKXKE IS Pa3JIMYHBIX YYaCTKOB MH(PPAKPACHOTO JHAIIA30HA.

YyBCTBUTEIBHOCTh CPEJICTBA OLICHUBACTCS MHUHUMAIBHBIM YPOBHEM SHEPIHMH CBETOBOTO
Jdy4a, TPU KOTOpOM obecreunBaeTcsi cbheM uHPoOpManmMu C TpeOyeMbIM KadyeCTBOM.
[IpuMeHHUTETHHO K CBETY B KAa4eCTBE NOMEXH OTHOIICHHS CUTHAJ/TIOMEXa BBICTYMAET SIPKOCTh
(oHa Ha MMOBEPXHOCTH CBETORJIEKTPUYECKOTO npeodpazoBarens. KauecTBo n300pakeHUs 3aBUCHUT
KaKk OT SIPKOCTH CBETa, TaK M KOHTPACTHOCTH INPHHUMAaeMoro usoOpaxkeHws. [lomexu moryt
CO3/1aBaTh TAK)Ke JIy4H CBETa, MOMAJAIOIINE HA BXO OT JPYTUX UCTOYHHUKOB CBETA, HCKAKAIOIINE
U300paKEeHHE WM YMEHBIIAIONIME €ro KOHTPACTHOCTh. Ha dKkpaHe CBETORJIEKTPUYECKOTO
npeoOpa3oBatenss MpHU MOCTOPOHHEH BHEIIHEW 3acBETKE HAONIONAeTCcs YXYIIIEHHE KadecTBa
u300paKeHNe, aHAJIOTUYHOEC BApUAHTY TNPSIMOTO TIONAJaHUS HA OJKPaH TEJIEBU3UOHHOTO
IPHUEMHHKA SIPKOTO COJIHEYHOTO CBETA.

Paspemaroias cnocoOHOCTh XapaKTepU3yeTCsi MUHUMAIbHBIMU JIMHEHHBIMU WU YTIIOBBIMU
pasMepaMu MEXAy JIBYMSI COCEIHUMH TOYKaMU H300pa)KEeHHs, KOTOPHIE pacCMaTpPUBAIOTCS Kak
oThenbHble. Tak Kak M300pakeHue (OPMHPYETCS M3 TOYEK, pa3Mepbl KOTOPOW OINPEIENISIOTCS
MUHHMAaJIbHBIMH YTIIOBBIMH pa3MepaMu, TO BEPOSTHOCTb OOHAPYKEHUS M paclio3HaBaHMs 00bEKTa
BO3pacTacT C MOBBINICHHEM pa3peliaroleil cnocOOHOCTH cpelicTBa HAOMIOACHUS (yBEIHMUCHUEM
KOJIMYECTBA TOUEK U300paKeHUs1 00bEKTA).

[Tone 3peHHs 3TO TO, YTO MPOCIHHUPYETCS HA KPAHE ONTHYECKOTO MPUEMHHKA. YTOI, MOJ
KOTOPBIM CPEJICTBO «BUAMTY» MPEAMETHOE MPOCTPAHCTBO, HA3BIBAETCS YIJIOM IOJIS 3peHus. YacTpb
HOJIST 3PEHUs, YAOBJIETBOPSIOUIETO TPEOOBAHUSAM K KadyeCTBY H300pak€HHUs 10 €ro pe3KOCTH,
Ha3bIBACTCSI MTOJIEM HITH COOTBETCTBEHHO YTJIOM TIOJISI H300paskeHUsI.

[TapameTpsl cpeAcTB HAOMIONEHUS OMPENENAIOTCS, TPEXKAE BCEro, MapaMeTpamu
ONTUYECKOH CHCTEMBl W ONTHYECKOTO TpHUEeMHHKAa. Ho Ha HUX OKa3bIBalOT BIMSHUE TaKKe
croco0bl 00pabOTKH.

Haubonee coBepmieHHBIM CpPEACTBOM HAOMIOJEHUS B BUAMMOM JHAIa30HE SBIISICTCS
3pUTeNbHasl CHUCTEMa 4YeNoBEeKa, BKIIOYAIOIIas Tja3a M 00JacTh MO3ra, OCYLIECTBISIOIINE
00pabOTKy CUTHAJIOB, MOCTYMAIONINX C CETUYATKH TJ1a3.

B03M0OXKHOCTH 3peHus yelloBeKa XapaKTepU3yOTCs CIeTyIOIUMH MTOKa3aTeNsIMU:

- TJIa3 BOCTIPUHUMAET CBETOBBIC Jy4n B auanazone 0.4 - 0.76 MkM, mpuyeM MakCUMyM €ro
CHEKTPAIbHOM YYBCTBUTEIBHOCTH B CBETJIOE BpeMs CYTOK INPUXOAUTCS Ha TOJIyOOH IBET
(0.51 mxm), B TeMHOTE - Ha 3eneHblit (0.55 MkMm);

- IOPOT YTJIOBBIX Pa3MEPOB, KOTOPHIE IJa3 paziuyaeT Kak JBE pas/ielbHbIE TOYKH Ha
00BeKTe HAOIIOIeHUS, COCTABIISIOT THeM - 0.5-1 yri. MuH., HOubtO - 30 yri1. MUH.;

- IOPOT KOHTPACTHOCTH PA3IMUYUMOro 00BEKTa 10 OTHOLIEHHIO K (POHY COCTaBISIET JHEM -
0.01- 0.03, sousto - 0.6;

- IMana3oH OCBELICHHOCTH OOBEKTOB HAOMIONEHHs, K KOTOPBIM aJanTupyercs IJjas,
Ype3BbIYaifHo mmpok - 60-70 ab;

- npu ocsemieHHOcTH MeHee 0.1 1k (B Oe300iayHyr0 JIyHHYIO HOYb) TJla3 IEpPECTaeT
pa3nuyath IBET.

VYHUKaJIbHBIE BO3MOXKHOCTH TIJIa3 4YeloBeKa [JOCTUTaloTCs, B TOM 4Hcie Onaromaps
COBEPILIEHCTBY €ro ONTHYECKOH CHCTEMBI-XPYCTAINKA, BBHIMOIHSAIONMEH (QYHKIUN OOBEKTHBA.
CoBepHIEHCTBO XpyCTalIHMKa MPOSIBISAETCS, MPEXAE BCEro, TeM, YTO €ro KPUBU3HA C IOMOLUIBIO
CHEIHATBHBIX TJIA3HBIX MBI U3MEHSIETCS TAaKUM 00pa3oM, 4TOOBI 00ECIIEYNTh Ha CeTYaTKe riia3a
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MaKCHMaJIbHO YETKOE U300paKeHHsI OOBEKTOB, PACIIONIOKEHHBIX HA PA3JIMYHBIX PACCTOSHUSIX OT
HaOmomaTens. XOTS BEAYTCA HCCIENOBAaHUSA IO CO3JIaHUIO TOJOOHBIX HCKYCCTBEHHBIX
00BEKTHUBOB, HO TPUOIM3UTHCSI K BO3ZMOKHOCTSIM XPYCTAIIMKA IJ1a3a MOKa HE YIaeTCs.

Oobvexmuent

OOBEKTUB B CUIIY MOCTOSIHCTBA KPUBH3HBI MOBEPXHOCTEN JIMH3 M ONTHYECKOH IJIOTHOCTH
CTEKJIa OOBEKTUBBI IPOCLUPYIOT N300paKEHUsI C pa3IMYHOro poja norpemHoctsamu. Haubomee
3aMETHBIMH U3 HUX SIBIISIOTCS CIIEAYIOIINE:

- cepudeckas abeppaliysi, IPOSIBIISAIOLIAsICS B OTCYTCTBUU PE3KOCTH U300paXKeHUs Ha BCEM
110JI€ 3pEHMS (OHO PE3KO B LIEHTPE WJIU 110 Kpasim);

- QCTUIMaTU3M - OTCYTCTBHE OJHOBPEMEHHOW PE3KOCTH Ha Kpasx IOoJid M300pa)xKeHus AJs
BEPTUKAJIbHBIX U TOPU3OHTAIIBHBIX JINHUM;

- IUCTOPCHS - UICKPUBJIEHNE NPSAMBIX JIMHUM;

- XpoMaTH4uecKas abeppaius - IMOSBICHME LBETHBIX OKAaHTOBOK HAa TIPaHMIAX CBETOBBIX
IEepexoAax, BbI3BAHHBIX PA3JIMYHBIMU KO3(pULHMEHTaMU MpeNoMIICHUsT JMH3 OOBEKTHBA
CHEKTPaJIbHBIX COCTABJISIOLINX CBETOBBIX JIyueH.

C nenplo yMEHbUIEHUS MOTPEIIHOCTEH OOBEKTUBOB OHHU BBINOJIHAIOTCS M3 00JabLIOrO (10
10 u Gomee) KonMMYECTBA JIMH3 C PA3JIMYHON KPUBU3HOW IMOBEpXHOCTEH. Bce mmm otaenbHbIe
IPYMIIbI JIMH3 CKICUBAIOTCS MEXY COOOH.

KadyecTBO OOBEKTHBOB ONMCHIBAIOTCS OOJIBIIMM KOJMYECTBOM HapamerpoB. s menei
OLIEHKH BO3MOXHOCTEH CpEICTB HAOJIOJACHHUS OCHOBHBIMM W3 HHUX SBISIOTCS: (DOKyCcHOe
paccTosiHUE, Yro MoJIs 3peHUsI U U300pa’keHus, CBETOCHIIA, pa3pellieHne, YaCTOTHO-KOHTPACcTHAs
XapaKTepUCTHKA.

[To BenmnumHEe (OKYCHOTO pACCTOSIHUS OOBEKTHBBI [ENATCS Ha KOPOTKO(POKYCHBIE, C
¢dokycHbIM paccrossHMeM F, MeHbIIMM JUIMHBI JMAaroHalud Kajpa Mo u3o0paxeHus d,
HopMasbHbIe WK cpenHedokycHble (F = d), mmnHHodoKycHbIe U TeneoObekTHBEI ¢ F>d, a Takxke c
HEPEeMEHHBIM (DOKYCHBIM PACCTOSIHUEM.

OOBEeKTHB C NEpPeMEHHbIM (DOKYCHBIM pPACCTOSTHUEM (NMAHKPATHUUECKUN) MPEeACTaBISAIOT
COOOH CIIOKHYIO ONTHYECKYIO CHUCTEMY, B KOTOPOH NpEeAyCMOTpEHa BO3MOXKHOCTb CMEIICHUs
ONTUYECKUX KOMIIOHEHTOB, 3a CYET 4Yero HU3MEHAETCS BeJIWYMHA (POKYCHOTO pacCTOSHUS.
BennunHy (OKyCHOro pacCTOsSHUS U3MEHSIOT AUCKPETHO UJIH IIJIaBHO.

JuckperHoe m3MeHeHHe (POKYCHOTO PACCTOSIHUSI JOCTUTAETCS MpPUMEHEHHEM adOKaTbHBIX
HACaJ0K, YMEHBUIAIOIUX WM YBEJIMYMBAIONMX (POKYCHOE pacCTosHUE B JBa pasza. [lnaBHoe
U3MEHEHHE BEJIIMYMHBI (POKYCHOTO pPACCTOSHUS OCYLIECTBISIETCS MNEPEMELICHUEM OTIEIbHBIX
KOMIIOHEHT BJIOJIb ONITUYECKON OCH IO JIMHEHHOMY WM HEJIMHEHHOMY 3aKOHY. B 3aBucumoctu ot
crocoba KoppekIuu abdeparuii ux noapa3AessaioT Ha BapuooOBEKTUBBI U TPAHC(OKATOPHI.

BapnooObeKTUBEI IPEICTaBIIAIOT COOON €MHYI0O ONTHUYECKYIO CXEMY, B KOTOPOH U3MEHEHUE
(OKYCHOTO pacCTOSIHUSI ~ OCYIIECTBIIIETCS  HENPBIPHIBHBIM  MEPEMELIEHUEM OJIHOTO WU
HECKOJIbKUX KOMIIOHEHTOB BJI0JIb ONITUYECKON OCH.

TpanchokaTopbl coCTOAT U3 apOKAIBbHON HACAIKU C IEPEMEHHBIM, IJIAaBHBIM YBEJINYEHHEM
U 00BEKTUBA C TOCTOSIHHBIM (DOKYCHBIM PACCTOSTHUEM.

CnoXXHOCTh  ONTHUYECKOW KOHCTPYKIMH OOBEKTHBOB C TIEpPEMEHHBIM  (OKYCHBIM
paccTosiHUEM BbI3BaHa, MPEX/IE BCEro, TEM, UYTO MPU U3MEHEHHH (POKYCHOT'O PACCTOSHHS JOJKHO
ABTOMATUYECKU COXPAHATHCA IOJIOKEHHE IUIOCKOCTH PE3KOro M300pakeHHs HabIi0/1aeMoro
o0bekTa. JloOMBalOTCA ATOTO MyTEM ONTHYECKOH KOMIleHcaluu (TMpH JTUHEHHOM IepeMelleHUun
KOMIIOHEHTOB) U MEXaHUYeCKOW (MpH HEeIMHEWHOM). B mepBoM cilydyae JOCTHTal0T KpPaTHOCTH
u3MeHeHUs (POKYCHBIX paccTOSIHUN He Oojee 3, BO BTOpOM - 6-7.

[To yrmy monst 3peHust (M300pakeHHs) pa3IMdal0T Y3KOYTOJIbHBIE OOBEKTHUBBI, y KOTOPBIX
BeJIMYMHA yria He mpesbimaer 30 rpan., cpeaneyroibHble (yroa B mpenenax 30 - 60 rpan.),
HIMPOKOYTOJbHBIE C yriaoM Oosee 60 rpai. U, HAKOHEI, - C IEPEMEHHBIM YIJIOM H300pakeHUs Yy
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00BEKTHBOB C MEPEMEHHBIM (POKYCHBIM PACCTOSTHUEM.

Yem Oompiie GokycHoe paccTosiHue F oObekTHBa, TeM Oosblne neraieii o0beKTa MOYKHO
paccMOTpeTh Ha €ro H300paX€HUM, HO TE€M MeEHble yroia mnois 3peHus. Iloatomy mns
oOHapyxeHHsI O0BEKTa HCHOJB3YIOT KOPOTKO(MOKYCHbIE OOBEKTHUBBI, a HJsi PAaclO3HABAHUSA -
JUIMHHO(OKYCHBIe. Pa3mepbl 00bekTa h Ha M300paXCHUM OINPEACTSIOTCS B 3aBHUCHMOCTH OT
pa3MepoB peanbHOro oobvekTa H, paccrosiHus ot Hero A0 oobekTuBa L u pokycHOro paccrosHus
oobekTrBa F 1o coornomennto h=FH /L.

Caerocuiia xapakTepusyeT ClIOCOOHOCTh 0OBEKTHBA CO3aBaTh OCBEIIEHHOCTD B TOJIE Kapa
B COOTBETCTBHH C SIPKOCTHIO 00bekTa. Ha cBeToCcHIly 00beKTHBA BIUSIOT Cleyromue (pakTophl:

- OTHOCUTEJIbHOE OTBEPCTHE 0ObEKTHBA,

- IPO3pavyHOCTh (KOA(PPHUIUEHTHI MPOITYCKAHUS, TIOTJIOICHHS, OTPAXKEHHS) JINH3;

- K03 GUIIUEHT yBEIMYCHHS (MACIITA0 MOJy9aeMOro H300paKeHus);

- KOO PHUIMEHT MaZeHUsI OCBEIIEHHOCTH K KParo Kajpa.

Cerocuna 0e3 yuera pealbHbIX NOTEPh CBETa B JIMH3aX OICHUBAETCS BEIMYMHOMN
TF€OMETPHUYECKOTO0 OTHOCHUTENBHOrO OTBepcTHs, paBHoro k=D/F, rme D-amamerp BXO0IHOTO
oTBepcTusi 0oOBeKkTHBa (ameprypa), F-dokycHoe paccrossHMe, u oOo3HauaeTcs B Buue l: K.
O¢ddexkTrBHOE OTHOCHUTENFHOE OTBEPCTHE OOBEKTHBA MEHBIIE T€OMETPUYECKOTO Ha BEIUYHHY
MOTeph CBETa B €ro JuH3ax. [lo BednunHe OTHOCHTEIHHOTO OTBEPCTHUS OOBEKTHBBI ACNATCS Ha
CBEPXCBETOCHIIbHBIC, Y KOTOphIX 1: k>1:2, cBetocuibHbIe (1: k=1.28-1.4) U MaIOCBETOCUIIBHEIE C
l: ¥>1.4. Yem Oonbiie cBeTocHIa OOBEKTHBA, TEM BBIIIE YYBCTBUTEIBHOCTb CpEACTBA
HaOmoneHuss. OJHAKO TPH 3TOM PACTyT HUCKKEHUS W300paKCHHS W IS WX YMCHBIICHHS
YCIIOKHSAIOT KOHCTPYKIUIO CBETOCHJIBHBIX OOBEKTUBOB, YTO €CTECTBEHHO NPUBOAUT K HX
YIOPOKAHUIO.

Ceer, majaromuii Ha JHH3Y W MPOXOISAIIMA uepe3 Hee, OTPaKaeTcs U IMOTJIOLIACTCS.
KonnuecTBo MOIJOIIEHHOIO CBETa 3aBUCUT OT TOJILIMHBI cTekia (B cpenHeM 1-2% Ha 1 cm
ToNUMHBL). Yem OoJblle OTpPaKaroIIUX MOBEPXHOCTEH HUMEET OOBEKTHB, TEM OOJIbIIE MOTEpU
cBeta. B oObexkTHMBax w3 5-7 MTUH3 TOTEpPH CBETa Ha OTpakeHHEe MoryT coctaBisiath 40-50%.
YMeHbIIAOT MOTEPH CBETA MPOCBETICHUEM JIH3.

[TpocBeTneHreM Ha3BIBAIOTCS CIIOCOOBI YMEHBIICHHS OTPAKEHHS CBETa OT IMOBEPXHOCTH
CTEeKJIa MyTeM HaHECeHHs Ha HEro TOHKOW IUJICHKH ¢ KO3(p(UIMEHTOM IPEeTOMIICHUS MEHbIIe
MIPEJIOMJIEHUST CTeKJIa JTUH3bI. TOMIMHA MPOCBETIIAIONEH TIIICHKU JOJIKHA COCTABIATH 1/4 TUTHHBI
BOJIHBl TAJAlOIIEr0 Ha JIMH3Y CBeTa. B 3TOM ciydyae OTpaXKeHHble Jy4d CBeTa B CHIY
MPOTUBOMNOJIOKHOCTH (ha3 ¢ MaJAIOIIUMUA KOMIIEHCUPYIOTCS M, CJIEI0BaTENIbHO, OTPAKEHUE CBETa
orcyTcTBYyeT. IlepBoHaYalbHO OOBEKTUBBI MPOCBETIISIIN AJISL KENTO-3€JCHOM YacTH CIeKTpa, K
KOTOpoi HauOosiee UyBCTBHUTENEH TIJla3 ueioBeka. lIpocBeTyieHHbI OOBEKTUB B OTPaKEHHOM
cBeTe mpuolpeTan cuHe-(hHoJIeTOBBIM OTTEHOK M Ha3bIBaICA «roiay0oi» onTukoil. CoBpeMeHHbIe
TEXHOJIOTUH TPOCBETIICHUS! ONTHUKHU TO3BOJISIFOT HAHOCHUTH HA MOBEPXHOCTH JHH3BI 12-14 crmoes
NPOCBETISAIONIMX TUIEHOK U MEPEeKphIBaTh TEM CaMbIM BEChb CIIEKTP BUIAMMOIO JHara3oHa CBETa.
Takyto onTuky MapkupyroT uHAaekcamu MC - MHOrocmoitHoe mnokpeitTre. O0bekTuBsl MC B
OTpa’KeHHOM CBETE HE MEHSIOT LIBET. B HacTosIee BpeMs Bce 00bEKTHUBBI TPOCBETIISIOTCS.

CrocoOHOCTh 00BEKTHBAa TNEpeJaBaTh MEJKUE JIeTald H300paKeHUs] OLIEHUBAETCs
pazpematomeii cunoil. OHa BBIpaYKAETCS MAKCUMATbHBIM YHCIOM N IITPUXOB U MPOMEKYTKOB
MEXAy HUMH Ha | MM Tois W300pakeHHsl B €ro IeHTpe W 1o Kparo. Hambosee BBICOKYIO
pa3pelIaoNIyl0 CUIYy UMEIOT OOBEKTUBBI Uil MUKpo(doTorpadupoBaHus B MUKPOIIEKTPOHHKE.
Ona nocturaet 280-440 muauit Ha MM 110 TIeHTPY ¥ 260-400 muHUI Ha MM TI0 Kparo KaJipa.

Tak Kak OIHUM U3 OCHOBHBIX (PAaKTOPOB, OMPEAEISAIOIIMX BEPOSTHOCTH OOHApPYKEHHS U
pacro3HaBaHHsI OOBEKTOB, ABJIIETCS KOHTPACTHOCTh €r0 M300pakeHHUs M0 OTHOLIEHUIO K (OHY, TO
BO)XHOM XapaKkTEepUCTHUKOW OOBEKTHBA KaK 3JIeMEHTa CpeJACTBa HAOIIOJCHUS SIBISIETCS €ro
YaCTOTHO-KOHTpAcTHasi XapakrepucTuka. OHa CIyKUT MeEpol CIOCOOHOCTH OOBEKTHBA
nepeaaBaTh KOHTpAacT JeTajedl oO0beKTa M HM3MepsieTcs OTHOIIEHHEM KOHTPACTHOCTH JeTaleil
OTNpe/IeIeHHBIX pa3MepoB Ha H300paXEHUH U Ha OObEKTe. YMEHbIIEHHE KOHTpAacTa MEIKHUX
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Jetanei Ha U300paKeHUH BBI3BAHO TEM, YTO B PE3yJIbTaTe pa3IMYHBIX abepparuii oObeKTHBa Ha
M300paKCHUH Pa3MBIBAIOTCS TPAHMIIBI IeTAIeH HAOII01aeMbIX O0OBHEKTOB.

Jns  KOMMYECTBEHHOM OLEHKM YAaCTOTHO-KOHTPACTHOM XApAaKTEPUCTUKUM B KAyECTBE
HCXOJHOr0 00BEKTa MCIONb3YETCsl ATATIOHHBIN 00BEKT HAOIO/IEHUS - MUPa B BUJIE YEPHO-OEIBIX
JUHUA C yMCHBINAIOMICHCS [MUPUHON, HAHECCHHBIX, HANpUMeEp, TYIIbI0 Ha Oernol Oymare.
[To pe3ynbrataM H3MEpEeHUNH KOHTPACTHOCTHM JIMHUM Ha MPOCHUPYEeMOM  OOBEKTHBOM
U300paXCHUH CTPOUTCS 3aBHCUMOCTh KOHTpacta K=f(n) komwvectBa nuHMii B 1 MM. Ora
3aBHCHUMOCTbH OIpeIesieT YaCTOTHO-KOHTPACTHYIO XapaKTePUCTUKY OOBEKTHBA.

B cBsi3u ¢ 0ONMBIIMME TEXHUYECKUMH TIPOOJIeMaMu CO3[aHUs YHUBEPCATBLHBIX 00OBbEKTHBOB C
BBICOKMMHM 3HAUCHUSIMU [TOKa3aTeseil, ONTHYecKasi IPOMBILIUIEHHOCTh BBIITYCKAET MIMPOKUI HAOOP
CIEIUAIM3UPOBAHHBIX OOBEKTUBOB: Il POTO U KUHOCHEMKH, MMOPTPETHBIE, PEPONYKIIMOHHBIE,
MPOEKIMOHHBIE, A7l MUKpOdoTOrpagupoBaHus U T. 1.

Jist moObiBaHus MH(POpPMAMKM MPUMEHSIOTCS B OCHOBHOM OOBEKTHBBI TPEX BHJIOB: IS
a’podOTOCHEMKH, MIMPOKOrO MpUMEHEHUs ((OTO, KUHO U BUJCOCHEMKHU C HCIOIH30BAHUEM
OBITOBBIX ¥ MPO(ECCHOHATBHBIX KaMep) U JJII CKPBITON ChEMKH.

OOBEeKTHBBl UIMPOKOTO TPUMEHEHHUS pAa3AENsAloTCs B COOTBETCTBUU C pa3MepamMu
doroanmaparoB:  mud  MajgopOpMAaTHBIX W MHHHATIOPHBIX,  CpeaHE(OPMATHBIX |
KpynHohOopMaTHBIX Kamep. i CKphITOro HaOIIOCHHS UCTIONb3YIOTCS:

- TeneoObeKTHBBl ¢ OombmmM  okycHbIM  pacctosHueM  (300-4800  wmm)  gms
dororpadupoBanusi Ha OOJBIIOM YIalleHUH OT OOBEKTa HAOMIOJEHHS, HampuMep, U3 OKHa
IPOTHBOIOJIOXKHOTO IOMa U JIajee;

- TaK Ha3blBaeMble TOYEYHbIe OOBEKTHUBHI AJsi (oTorpadupoBaHust U3 MOPTQENs, YacoB,
3QKWTANIKKM, 4Yepe3 Imenu u orBepcTrs. OHM MMEIOT O4YeHb Majble radapuThl M (OKYCHOE
paccTosiHue, HO OOJBIION YTOJ MOJIS 3peHusl.

Hampumep, oobektuB (oToarmapara, BMOHTUPOBAHHOTO B KOPITYC HAPYYHBIX YaCOB, UMEET
pa3mepsl 7.5 MM ¢ ameptypoit 2.8 MM. B munukamepax c¢upm Hitachi, Sony, Philips, Ockar
WCIIOJIB3YIOTCSI OOBEKTUBBI TUaMeTpoM 1-4 MM U JyIMHOM 70 15 Mm.

Bu3syanvno-onmuueckue npudopui

Jns  BU3yallbHO-ONTHMYECKOIO  HAONIOAEHUS TPUMEHSIOTCS  ONTHYECKHE MPHUOOPHI,
YBEJIMYMBAIOLINE pa3Mepbl M300paKeHUs1 Ha CeTdyaTKe Iyiaza. B pesysnbTrare 3TOro moBbIIIAETCS
JABHOCTh HAOJIONEHUS, BEPOATHOCTh OOHAPYKEHHS M PACIIO3HABAHUS MEJKHX OOBEKTOB.
K BuzyanpHO-ONTHYECKUM MNpPHOOpaM OTHOCATCS OMHOKIM, 3PUTENIbHBIE TPYOBI, MEPUCKOIHI,
CTepeoTpyObl, TeodonuThl. [l HaOmogeHuss 3a 00beKTaMHM HanOojee pacnpoCTpPaHEHbI
OouHoxnu. bunoknb (oT sat. bini-mapa u oculus - r7a3) - onNTHYECKUH HpUOOpP U3 IBYX
napajIeNIbHBIX COSIMHEHHBIX MEXIY COOOH 3pUTENBHBIX TPYO. B 3aBHCHMOCTH OT ONTHYECKOU
CXE€MBbl 3pUTENbHOM TpyObl OMHOKIM pa3leNsioTcs Ha OOBIKHOBEHHBbIE (TalMJIEEBCKHE) MU
NpU3MEHHBIE.

3putenbHast Tpyda NpU3MEHHOT0 OMHOKIIS COCTOMT U3 00BEKTHBA, OOPAIIEHHOTO B CTOPOHY
o0BbeKTa HaOIIOJEHHSI, CUCTEMBI IPU3M, 000payuBaroLeil n300pakeHre, U OKyJsipa - 00bEKTUBA,
0OpAIIeHHOT0 K 3payKy Iya3a. B 0ObIKHOBEHHOM OMHOKJIE MPU3MBI OTCYTCTBYIOT, ONITUYECKUE OCH
00BEKTHBA M OKYIISIpa TPYOBI COBIAIAIOT, PACCTOSIHUE MEX/Y IEHTPAMH OOBEKTHBOB U IIEHTPAMHU
OKYJISIPOB 3pUTENBHBIX TPYO OJMHAKOBO M paBHO 65 MM (cpelHee pacCTOSHHE MEXAY 3pauykaMu
rina3 HabOmronaTenst). BUHOKIM 3TOro THMa MPOCTHI MO YCTPOMCTBY, JAlOT MPsIMOE M300pakeHHe
IPeMETOB, 00J1a/1al0T BEICOKOM CBETOCUIION, OTHAKO MMEIOT MaJloe 10JIe 3pEeHHs U HE TO3BOJISIOT
yCTaHaBJIMBATh YIIIOM3MEPHUTEIbHYIO ceTKy. Hamboree pacmpocTpaHeHbI IPU3MEHHbBIE OMHOKIIH.
Onu 001aaI0T CPAaBHUTENBHO OOJIBIIMM TOJEM 3PEHUS U MOBBIIICHHON CTEePEOCKOMMYHOCTHIO 3a
CYET YBEJIWYCHHUS PACCTOSHHS MEXIy IEHTpaMH OOBEKTHBOB TPYO. B MpH3MEHHBIX OMHOKIISIX
YCTAQHABJIMBAIOT YTIIOM3MEPUTENBHYIO CETKY B (DOKAbHOW IUIOCKOCTH OOBEKTHBA M OKYJSpA.
3puTenbHble TPYObl Yy NPU3MEHHBIX OMHOKIJIEH HIAPHUPHO 3aKpeIuieHbl Ha OOIeH OCH, 4YTo



68

MO3BOJISIET MOAOUPATh PACCTOSHUE MEXIY OKyJspaMmu ro 6asze ria3 Habmomarens (or 54 no
74 MmM). OOBEKTHBBI M TIPU3MBI 00OPAYMBAIONICH CHUCTEMBI 3aKPEIUICHBI B 3PUTENBHBIX TPyOax
HETOABIIKHO, & OKYJISAPBI MOTYT BBIIBUTAThCS JJISl YCTAHOBKH I10 CHJie 3peHus HaOmromarens. [l
3TOr0 Ha OKYJISIPHBIX TPyOax HAHOCATCS AUONTpUHBIE MKanbl. [lo yBennueHuto (KpaTHOCTH)
HanOoJiee COBEepIICHHbIE OMHOKIM BOCHHOTO Ha3HAUEHHs YCIOBHO PA3ZeisIOTCS HA JBE TPYIIIBL:
cpenHero yBenuueHus (6-8 kpaTHble, moje 3peHust 8-5) u OONbIIOro yBeIWYEeHHS (KPaTHOCTH
6onee 10, mone 3penus 5-2). Hanpumep, Ounoxnb b-6 umeer yBenudenue 6 mpu yrie moiis
3penus 8.5 rpaaycos, bII-8 - yBenuuenue 8 npu yrie nosus 3penusi-7 rpan., b-15 - ypenmuuenue 15,
yroJ moJst 3penus - 4 rpa.. Co3naHbl MHUPOKOYTOJIbHBIE OMHOKIIM C YTiioM 3peHus 10 70 u Gonee
rpaaycoB.

UToOb! ynydlmIuTh HAOIIOICHHE IPU TyMaHe, SIPKOM COJIHEYHOM OCBELICHHH WJIM 3UMOH Ha
done cHera, Ha OKYJApbl OMHOKIIS HAJEBAIOTCS JKEITO-3€JeHble CBETO(UIBTPHL. B HEKOTOpBIX
OMHOKIAX JUIs OOHApYXKEHHs JCHUCTBYIOIIMX HH(PaKpacHbIX MPUOOPOB HOYBIO MPUMEHSIOT
CHEIMANIbHBIN SKpaH, YyBCTBUTENbHBIN K HH(PPAKPACHBIM JIy4aM.

B nocnennee Bpemsi MPUMEHSAIOTCS TaK Ha3bIBaeMble MAaHKPATUYECKHE OMHOKIH, TUIABHO
U3MEHAIOIIMECS YBEIMYEHUE B 3HAUMTENbHBIX mpenenax (ot 4 mo 20u 6onee). Ilpu stom B
00paTHO MPONOPIMOHATFHON 3aBUCHMOCTH U3MEHSETCS BEJIIMYMHA MO 3peHus. Takue OMHOKIIH
Haubosee ynoOHbBI Al HAOMIOJEHUS: MO3BOJSIOT MPOU3BOAUTH MOMCK OOBEKTOB MPHU OOJBIIOM
1ojie 3peHHs, HO MaJOM YBEJIWYCHHWU, M HU3ydeHHEe OOBEKTa - MpHU OOJBIIOM YBEIHUYCHHH.
Hanpumep, nankpatuuyeckuii OuHOkIb (upmbl Tasko (CILIA) umeer yBenuuenuwe 8-15, yron
3penus 6.0-3.6 rpagycoB U IuaMeTp BXOIHOTO 3payka 5-2.3 MM. Y MaHKPATUYECKUX 3PUTEIbHBIX
TpyO yBENUYEHHE MOXKET M3MEHSIThCS B elle OonblIMX mpeaenax. Hampumep, KpaTHOCTb
yBEeNUYEHUS! 3pUTeNbHON TpyObl pupmbl Swiff (BemukoOpuranus) cocrasmser 6-30 npu yrie
3penus 7.5-1.3 rpagycos.

Ha 6a3e BOJIOKOHHO-ONITUYECKUX CBETOBOJOB CO3/IaHBI pa3HOOOpa3HbIE TUIIBI TEXHHUYECKHX
SHIOCKOIMOB Ui HaOMIOAeHHs dYepe3 Maible OTBepcTus auamerpom 6-10 mm. Tunosoit
TEXHUYECKUN YHIIOCKOI COCTOUT: U3 OKYIISIPHON YacTH, Yepe3 KOTOPYIO IPOBOIUTCS HAOIIOICHNE,
paboueii yacTu B BUIE BOJOKOHHO-omTHUeckoro kabens miauHod 600-1500 mm, aucrambHOU
4acTH, coepiKanieid 0ObEeKTUB, U OCBETUTEIHHOTO JKT'yTa JJISl MOJICBETKH OOBEKTa HAOIIOICHHMS.
DHJOCKOTBI KOMILJIEKTYIOTCSI CETEBBIMH WM aKKyMYJISITODHBIMU OCBETUTENSIMH C MCTOYHHUKAMHU
cBeTa - TajJOreHHbIMU Jiamnamu MomHocTeio 20-150 Bt. B sHpockome obecneunBaercs
BO3MOXXHOCTh OTKJIOHEHMsI JUCTanbHONM dacth Ha 180  rpagycoB B BEpPTHKAIbHOH U
TOPU30HTAIILHOM IUIOCKOCTSAX. YTOJ ToJisi 3peHus o0bekTHBa cocraBiser 40-60°, dokxycupoBka
00BeKTHBA oOecreunBaeT HabmoIeHne Kak BOm3H (0T 1 MM u ganee), Tak U “ B 06CKOHEYHOCTH
(Ha paccrosiHuu Oonee 5 M).

Domo- u KuHoannapambl

BusyanbHo-onTuueckoe HaOMIOJEHHE, HCIOJIb3YIONIEe TaKOW COBEPIIEHHBIM ONTHYECKHIA
npubop, Kak Iias, sBISeTCsl OJHUM U3 HambOosee 3((EeKTUBHBIX CIOCOOOB J00BIBaHUSA, MPEKIC
BCero, BUI0BOM uH(popManuu. OJHAKO OHO HE MO3BOJIIET PErHCTPUPOBATH M300paskeHue JUIs
HOCJEIYIONEr0 U3Y4YEeHUs! UM JOKYMEHTUPOBAHUS pe3yabTaToOB HaOmoJeHus. [ aTux nenei
MPUMEHSIOT (poTorpagupoBaHUE U KHHOCHEMKY C MTOMOUIbIO ()OTO M KHHOAIIIAPaTOB.

dotorpaduyeckuil anmapar NpeACTaBIseT COOON ONTHKO-MEXaHWYEeCKUH Npudop s
MOJIyYEHUsI ONTHYECKOro n3o0paxeHus ¢ororpadpupyeMoro o0beKTa Ha CBETOUYBCTBUTEIHHOM
cioe hoTromarepuaa.

Bce ¢otoanmaparbl cOCTOST W3 CBETOHENPOHHUIIAEMOTO KOpITyca C 3aKpEIJICHHBIM Ha €ro
nepeAHe  CTeHKe  OOBEKTMBOM,  YCTpOWCTBAa  JuId  pa3MelleHus Wi (pukcanuu
CBETOUYYBCTBUTEJILHOTO MaTepHualla, pacloyioKeHHOT'0 y 3a/IHEl CTEeHKH KOpITyca, U 3aTBOpa.

Tak Kak CBETOUYBCTBHUTENbHBII MaTepuays oOecrneyrBaeT MOJyYeHHE KaueCTBEHHOI'O
dotorpadbmu  TpH  CTPOrO0  JO3UPOBAHHOM  CBETOBOM  DHEPrUH, MPOCIUPYEMON  Ha
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CBETOUYBCTBUTEIILHBII MaTepuas, TO 3aTBOP IMPOIYCKAeT B TEYCHHE OINPEACICHHOTO BPEMEHH
(BpeMEHHM OKCIIO3MIIMM WM BBIACPKKH) CBETOBOM TOTOK OT (QoTrorpadupyeMoro oOBEKTa.
VYkazannele yacTu ¢oroarmnapara sBISIOTCS OCHOBHBIMH. [10 Mepe KOHCTPYKTHBHOTO pPa3BHTHS
¢doroanmapar “oOpactanx”’ pazIMYHBIMH Yy3JIaMH M MEXaHH3MaMH, KOTOpbIE OOJerdaiu H
ABTOMATH3UPOBAIM TPOLECC CBEMKH, TIO3BOJBSUIM PACHIMPUTh BO3MOXKHOCTH TPUMEHEHUS
doroamnmapara, yaydlluTh €ro TEXHUYECKUE MapaMeTpbl. JTH Y3Jbl M MEXaHWU3Mbl HA3bIBAIOT
BCcrioMoraTenbHbIMU. K HUM oTHOCATCS:

- BUJIOMCKATEIb JIJISl ONPEACTICHHS TPAHHUII TTOJIST H300paKCHUS;

- JaTbHOMEP JJISi PYYHOTO MJIM aBTOMATHYECKOTO ONPEAETICHUS PACCTOSHHS 10 O0beKTa
CHhEMKH;

- (hOKYCHpPOBOUHBI MEXaHWU3M JJIsi COBMEIICHUS (POKAIBHON IUIOCKOCTH OOBEKTHBA C
TUIOCKOCTBIO PACIIOJIOKECHUSI CBETOUYBCTBUTEIBHOTO MaTEpUaIIa;

- MEXaHU3M, TPAHCIOPTUPYIOIUK (OTOIUIEHKY HAa OAMH KaJap M TOYHOM YCTAaHOBKH €€
NPOTHB KaJIpOBOro OKHa (hoToamnmapara;

- DKCIIOHOMETPHYECKUI y3el, MpeaHa3HAueHHBIH IS OINpeNeNeHUs] DKCIO3UIIMOHHBIX
napamMeTpoB (BBIICPKKHM © jauadparMbl) B COOTBETCTBHM CO CBETOYYBCTBHTEIBHOCTHIO
UCTIONIB3yeMOoro oTomMarepuasia u IpPKOCThIO0 00bEKTa.

[Tpodeccuonansubie Qoroanmapatsl u3BecTHbIX (GupM (Nicon, Canon, Kodak, Contax,
Pentax, 3eHut) npeacraBisioT coOOM CIOXKHEHIINE ONTHKO-3JIEKTO-MEXaHUYECKUE YCTPOUCTBA,
ABTOMATHYECKU YYUTHIBAIOIIUE BCE U3MEHEHHUS B OCBEIIICHHOCTH 00BbEKTa BO BpeMst (DOTOCHEMKH.

Pasmep mcmonp3yeMoro B HUX CBETOYYBCTBHTEIBHBIX MATEPHUAIOB IIOJIOKEH B OCHOBY
YCIIOBHOTO JIeNieHHsI BceX (hOToarmaparoB Ha HECKOJIbKO Ipymil. B Hacrosimee Bpems Mo 3TOMY
npu3HaKky (IO pa3MepaM IOJy4aeMbIX HETAaTHBOB) BBLACISIOT MSATH TPYII: MHKPO(QOpPMATHBIE,
nonydopMaTHbIe, MaJlo, cpenHe u KpyHodopmaTHble. DoToammapartsl NPUMEHSIOT pa3iInYHbIC
TUIIBl CBETOYYBCTBUTEIILHBIX MaTepHANIOB: (DOTOTUIACTHHKH, IJIOCKAE U PYJIOHHBIE (DOTOIUICHKH.

JpyruM BaXHBIM TpPU3HAKOM Kiaccu(UKalMKU SBISETCS Ha3HayeHWe QoTroanmnapara.
[To aTOMY nIpU3HAKY OHM JENIATCS Ha OOIIME U CIIeIUalIbHBIE.

Ot cniocoOoB obecriedeHusl pe3KOro M300pa)KeHHs Ha CBETOYYBCTBUTEIBLHOM MaTepuase
(HaBOJIKM Ha Pe3KOCTbh) 3aBUCUT KOHCTPYKTHBHOE pellIeHHEe MOYTH Bcero goroamnmnapata. [To atomy
NpU3HAKy MOJENIM, HCIOJb3yeMble [UIsl JA00bIBaHUS HH(OpPMAlMK, MOKHO pa3JeauTh Ha
CJIEIYIOINE TPYTIIIbIL:

- C HABOJIKOH Ha PE3KOCTh M0 N300PaKEHHIO HA SKpaHE, KOTOPOE MPOEHUPYETCss 00bEKTUBOM
¢doroanmapar ¢ MOMOIIbI0 BCTPOSHHBIX B HETO MOABMKHOMY M HEMOJABMKHOMY 3epKai (y Tak
Ha3bIBAEMbIX 3epKabHbIX WK SLR- poToanmnapaTos);

-C HaBOJKOH IO MOHOKYJISIPHOMY JaJbHOMEPHOMY YCTPOHCTBY (y JdalbHOMEPHBIX
¢doToanmnapaToB), MEXaHUUECKU CBA3aHHOMY ¢ 00BEKTHBOM (OoTOaNnapara;

-C  HENOJBW)XHBIM  JKECTKOBCTPOEHHBIM  OOBEKTHBOM,  C(HOKYCHPOBAaHHBIM  Ha
runepdokasIbHOE PacCTOSHUE;

- aBTOo(hoKycHpyromye (C MOMOIIbIO YCTPOUCTBA aBTOMATUYECKOH (POKYCHPOBKH).

ITo TexHMYECKOM OCHAIIEHHOCTH (pOTOANIAPaThl MOKHO Pa3JeUTh Ha CIEAYIOIINE KIACChI:
IIPOCTOM, CPETHUM, BBICOKHH.

[To moka3arensiM OcHalIeHHOCTH (oToanmnapaTta BCTPOSHHBIMU HKCIIOHOMETPAMHU, a TaKXkKe
[0 CTENEHHM aBTOMATHU3aLlMU YCTAaHOBKH KCIIO3UMIIMOHHBIX MapaMeTpoB (oToarnmapaThl JENAT Ha
TPU TPYIIIBL: C PYYHOM YCTAHOBKH, C MOJYyaBTOMAaTHYECKOM M C aBTOMAaTHYECKON YCTaHOBKOM
AKCIIO3ULUH.

[ToBbIlIEHNE TEXHUYECKOM OCHAIIEHHOCTH pacIIUpsieT BO3MOKHOCTH (hOTOanmmaparoB, HO
YCIIOKHSAET BO3MOKHOCTh MX MUHUATIOPU3ALINH.

MuxkpodopmaTHbie (oToanmaparbl UMEIOT 0ojiee MPOCTYI0 KOHCTPYKIUIO U 3apsKaroTCs
y3KOM IUIeHKOM mupuHoi 8-16 Mm. OpHa u3 ocoOeHHOCTEH psfa paHHUX MHUKPO(OpPMATHBIX
(oToanmnapaToB - TOpU30HTAIbHAs KOMIIOHOBKA anmnapaTa ¢ 00beKTHBOM, YTOIIEHHBIM B KOpITyCe.
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Kopnyc Takux Mopeneil COCTOMT W3 JBYX 4acTed, OJHa M3 KOTOpBIX MNoAaBMKHasd. llepen
ChEMKOH (poToanmapaT TEJIECKONMMUYECKH pPAa3/IBUIaeTCsi, OTKpbIBas OOBEKTHB W BHJOUCKATEIb.
OnHOBpEMEHHO MPOU3BOAUTCS TPAHCIOPTHUPOBAHUE IUIEHKHM M B3BOJ 3aTBopa. Takum o0Opazowm,
BBIJIBU)KHAsA 4aCTh KOpIIyca SIBJIETCS OJHOBPEMEHHO 3aIllUTHBIM KOXKYXOM, PblUaroM B3BOJA U
NPOTSDKKY TUICHKH IS cenyromero kaapa (“Munokc”, “Ardamarux-4008”, “Kues-307).

bonee HOBble MOJenu HMMEOT TPAaAMLMOHHYIO (opMmy. MuUpPOBBIMU JIMAEpaMH Cpeau
npousBoauTeneil Takux (oroanmaparoB sBisrores AO “KpacHoropckuii 3aBox” U HeMelkas
¢dbupma “Robot”.

Hanpumep, ¢ortoannapar “M@-1" (KpacHoropckuii 3aBoj) mpeACTaBseT MOJIyaBTOMAT C
MPY>KUHHBIM TIPUBOJIOM, MMEET CBETOCWIbHBIM 00BeKTHB ¢ F=2.8, pasmep kagpa 18x24 mm.
Konctpykuus ¢oTtoanmnaparta mpeanoiaraeT JUCTaHIIMOHHOE YIPaBJIeHUE, a IPYKUHHBIA PUBOJT
JlaeT BO3MOXHOCTb padoTaTh B JIIOOBIX KIMMAaTHUYECKUX YCIOBUSAX. HemocTaTok - OTHOCHUTENBHO
Oonpmroi mym mpu nepemorke. @oroammapar “Robot-SC electronic” menee mymsammii u npu
HeOoNbIIMX rabapurax paboTaeT ¢ HUCHOJIb30BAHMEM CTaHIApTHOM mieHKu 35 MM. Ilapamerpbl
HEKOTOPBIX MHUKPO(POPMATHBIX (poTOanmapaToB NpuBEACHbI B Tabm. 3.2.

Tabmuua 3.2.

HanmeHoBaHue ["abapuThl, MM Bec, r IIpumeyanue
“Minox-C2 122x28x16 102 F=15 mm
PK 1570-SS 26x16x55 40 Heratus 8x11 MM
(B 3a)KHTAJNIKE)
OVS-1 * 36 [Inenka mupuHOH 9.5 MM
PK 415 30x18x80 50 Kaccera 12, 24, 36 kanpos
PK 365 28x52x68 165 Herarus 14x21 mm
PK 785-S 120x50x38 180 F=24 mm, neratus 13x17 Mm

Bo3moxHocTH 100bIBaHuS MHpOpMaLuu myTeM (oTorpapupoBaHus OINpPENENAIoTCs, Kak
napaMmerpamMu  (poroammapaToB, TaK ~ XapaKT€PUCTUKaMHM  (CHEKTPaJbHBIM  JUANa30HOM,
YyBCTBUTEIBHOCTBIO, pa3pellaromieil CIOCOOHOCTbIO) CBETOUYBCTBUTENBHBIX MaTepUaoB, Ha
KOTOpBIE ITPOELUPYETCS] 00BEKTUBOM H300pakeHNE HAOII01aeMOT0 OOBEKTA.

CBerouyBCcTBUTENIbHBIE MaTepuanbl  ((OTOKMHOIUIEHKA, (OTOMIacTUHBI, (poToOymara)
NPEJICTaBIISIIOT COOOM TOHKYIO KEJaTUHOBYIO IUIEHKY, COJEpXAlllyl0 CBETOUYBCTBUTEIIbHBIC
BEIIIECTBA Ha LIEJUTYJIOUTHON IUIEHKE, CTEKIISTHHOM IIaCTUHE WM TUIOTHOM Oymare.

Jns doTtochemMkn Haubolsiee IMIMPOKO MPUMEHSIOTCS MaTepuaibl, Y KOTOPbIX B KayecTBE
CBETOUYBCTBHUTEIBHOI'O CJIOS MCIIOJIB3YIOTCSI MeNbyaiiine KpucTauuibl raarenuaa cepedpa (AgBr,
AgCl, Agl), B3BemicHHBIE B pacTBOpPE JKEJIATUHBL. DTOT PACTBOP, HA3bIBAEMBIA IMYJIbCHEH H
HaHECEHHBI TOHKHMM CJIO€M Ha MOJUIOXKKY, IOCJIE BBICBIXaHUs 00pa3yeT TOHKHM, CPaBHUTEIBHO
TBEpAbIN M TUOKUU cioil. ['amougHoe cepedpo ABISETCS HENOCPEACTBEHHBIM MPUEMHUKOM
CBETOBBIX Jyded. IlosTromy oOT ocoOeHHOCTEH CTpOeHMs, pa3MepoB, KOJMYECTBA MU
MPOCTPAHCTBEHHOTO pACIpeNieleHHs] B CJIO€ 3€pEeH TajJOHuJHOro cepedpa CYyIIECTBEHHO 3aBUCHT
Ka4eCTBO IOJy4aeMOIo H300paxeHuUsI.

B MoMeHT skcrioHUpOBaHuUs MO JEHCTBHEM KBAaHTOB CBETa B MUKPOKPHUCTAJUIAX TaJOTeHUAA
cepebpa MpOUCXOAUT 00pa30BaHUE METAJUIMYECKOrO cepedpa, KOTOPOe OCaKIaeTcss Ha IEHTPax
CBETOYYBCTBUTENILHOCTH (IIEHTpaX CKPBITOrO HM300pakeHus), yBelIMuYuBas MX pasmep. Takum
o0Opa3omM, B pesynbTare (oTorpapupoBaHus B CBETOYYBCTBUTEIHLHOM CIIO€ BO3HUKAET CKPBITOE
n3o0pakenue. [[ns mpeBpaimieHus €ro B BHUAUMOE H300paKeHHWE HEO0OXOoauMa XHMHYECKas
00paboTKa CBETOUYBCTBUTEIBHOTO CJI0S, BKIIIOYAIOIIETO MPOsBICHUE, (PUKCUPOBAHUE, IPOMBIBKY
U CYUIKY.

[Tpu nposiBIEHUH MPOUCXOIUT MpEBpaIlleHHe HEBUAUMOTO U300paKEeHHs B BUAUMOE IyTEM
BO3/JICICTBUS Ha MHUKPOKPHCTAJUIBl TAJIOT€HUJIOB cepedpa cO cledaMH CKPBITOTO H300pa)KeHUs
XUMHYECKMMH BELECTBAMHU NPOSBUTENS. B pe3ynbrare 3TOro BO3JIEHCTBUS HKCIIOHMPOBAHHBIE
MHUKPOKPHUCTAIBl TaJIOTCHUJIOB cepedpa BOCCTAHABIMBAIOTCA [JO METaJUIMUECKOro cepeodpa,
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o0pa3ys BUIUMOE H300pakeHue.

Kpucramiel, He moaBepriuuecs: ICHCTBHIO CBETA, OCTAIOTCS B CBETOYYBCTBHTEILHOM CIIOC.
Jdns  ypaneHuss ©3  OMYJIBCHOHHOTO  CJIOS ~ HEOKCIOHMPOBAHHBIX U COOTBETCTBEHHO
HEBOCTAHOBJICHHBIX B MPOLECCe MPOSBICHHUS KPUCTALIOB TrajoreHuaa cepedpa MpOU3BOJUTCS
(uKcHpOoBaHKE, B XOJIe KOTOPOro TaJoreHH] cepedpa Mmoj JeHCTBHEM HEKOTOPBIX XMMHUYECKHX
BEIICCTB IPEBPAIACTCsl B  HECBETOUYBCTBHUTEIBHOE, IPO3PAavyHOE, JIETKO PacTBOPUMOE
COC/IMHCHHUE.

[Tocnie IPOMBIBKH C LIENBIO YIAICHUS U3 CBETOYYBCTBHTEILHOTO CIIOS MPOJYKTOB PEaKIUU
NPOSIBIICHUST ¥ (PUKCUPOBAHUS M TOCICAYIOIICH CYIIKH IMMOJy4aeTCsl HEraTHBHOE M300pa)keHUe.
B HeraTMBHOM H300paX€HUU CTEICHb MOYCPHEHHs €ro 3JEMEHTa NpPOINOPLUOHATIBHA SPKOCTH
UCXOJJHOTO HM300paKCHUSI HA CBETOYYBCTBUTEIBHOM cioe. J[is mojydeHusl MO3UTUBHOIO
(mpsiMOro)  M300paKeHUs HEOOXOJMMO IPOBECTH MO3UTHBHBIA IPOIECC, BKIFOYAIOIINIL
¢doToneuars, mposiBlicHHE, PUKCUPOBAHKE U CYIIKY. [lo3uTHBHAs (oToNeYaTh MPOBOIUTCS MyTEM
9KCIIOHUPOBaHUs (hoTOMaTepraa yepes3 Heratus. [Ipu MposBICHUHU TO3UTHBHOTO (hoTOMAaTEpHala
Ha HEM MOJIy4aeTcsi H300pakeHne, 00paTHOE MO SIPKOCTH N300paKEHUIO HETaTHBY.

Tak kak oaHeprusi (HOTOHOB CHIDKAETCS C YBEIMYCHHEM [UIMHBI BOJIHBL, TO JUIS
(OpMHUpPOBaHHUS CIEKTPAILHOIO JUAla30Ha CBETOYYBCTBHTEIBLHOIO Marepuaiia B CJIOW BBOIST
N00aBKH-CCHCHOMIN3aTOphl. UepHO-0erbie (OTOINICHKH IO CHEKTPAIbHONH YYyBCTBUTEIHLHOCTH
JeIISATCS] Ha KaTeropuy, yKa3zaHHble B Tabm. 3.3.

Tabmuna 3.3.
CriekTpanbHasi XapaKTepu- 3oHa ceHcHOMNKM- | 30HAa CIIEKTPa, K KOTOPOil 4yBCTBUTEIbHA
CTHKA IIJICHKH 3aI1H, MKM TUICHKA
HecencnbnnmsupoBanaas 1o 0.50 YapTpaduoneroBas, QuONIETOBas, CHHAS
OpTtoxpoMaTuieckas 0.58 3eneHasi, xenras
Wzooproxpomarnieckas 0.60 CuHsis, KenTas, 3eJeHast
W3oxpomatnyeckas 0.64 CuHss, 3e1eHas, OpaH)KeBasi, OpaH)KeBO-KpacHast
ITarxpomaTuueckas 0.68 - 0.70 Cunsis, 3e1eHas1, KpacHast
N3onanxpoMarudeckas 0.70 CuHss, 3e1€Has, KpacHasl
Wudpaxpomariueckas 0.90 Wndpaxpacuas

B Hacrosiiiee Bpemsi IIMPOKO NPUMEHSIETCS,, B 0COOEHHOCTH U3 KOCMOCA, «MHOT'O30HAJIbHAS
ChEMKa», KOTOpasi IpeyCMaTpUBAET OJHOBPEMEHHOE (CHHXPOHHOE) (GoTorpapupoBaHue OJHOTO
U TOTO K€ Y4acTKa 3eMHOW MOBEPXHOCTH WK 00BbeKTa B pa3nuyHbIX (00br4HO 4-6) y3kux (0.04-
0.10 mxM) 30HaX crekTpa Ha (OTOIUICHKH C PA3IUYHBIMH CHEKTPATbHBIMUA XapaKTEPUCTUKAMHU.
HNHpOopMaTUBHOCTh MHOTO30HAIBHBIX CHUMKOB 3aBHUCHT OT MH()OPMATUBHOCTH 30H CIIEKTpa, B
KOTOpBIX MPOU3BOJAT CheMKy. Ho B 510OOM cilydae OHa BbIIIE, YE€M YEpHO-OEIbIX LBETHBIX
¢dororpaduii.

B coBpemenHbIx crmoco0ax I1BETHOW (POTOCHEMKH IIBETOBBLIEICHUE OCYIIECTBISAETCS
UCTOJIb30BAHUEM MHOTOCIIOMHBIX (poTOMaTepuanoB, HMEIOMIMX Ha OJHOW MOJUIOKKE TpH
AMYJIBCUOHHBIX ciosi. Kakaplii U3 ClI0€B UyBCTBUTENIEH K JIydaM OJHOTO W3 OCHOBHBIX I[BETOB:
CHHETO0, 3eJIEHOT0 U KpacHoro. [Ipu chbeMKke B KaXKA0M M3 TPEX IMYJIbCHOHHBIX CJI0EB 00pa3yercs
CKphITOE M300pakeHrne. @oroxumuyeckass 00paboTKa BETHBIX MaTEPUAJIOB CIIOKHEE, YEM YEPHO-
OenbIX M COCTOMT M3 CIEAYIONIMX OIepaluii: MposBIeHUE, OTOeIMBaHUE, (UKCHUPOBAHMUE,
IIPOMBIBKA, CYIIKA U Psiia IPOMEKYTOUHBIX ONepaiiii, ClIOCOOCTBYIOIINX MOBBIIIEHUIO KauecTBa
[BETHOTO u300pakeHus. OtOenuBaHue, OTCYTCTBYyIOIIEE MpU 0O0paboOTKe uepHO-OenbIxX
MaTepuaioB, MpelIHa3HauYeHO JUIs TepeBOJa METaNIMYecKoro cepedpa B ILIEHTpax CKPBITOTO
n300pakeHMsl, CHIDKAIOIIETO IPKOCTh KPAaCUTENeH CII0eB, B €r0 KOMIUIEKCHYIO COJIb.

MHorocnoifple 1BeTHbIE (DOTOMJIEHKH CYIIECTBEHHO YCTYMalT 4YepHO-OenbIM M0
paspemianeil cnocoOHOCTH, YTO YCYIyOJNsieTcsl TakKe 3HAUUTENbHBIM BIMSHHUEM BO3TYLIHON
IBIMKH B aTMoc(epe Ha KOHTpAacT H300pakeHUs B cuHe-(noyeTOBOW 30HE crekrpa. [losTomy
[BETHAsA (OTOCHEMKA MPUMEHSAETCS MPHU HEBBICOKHX TPEOOBAHUAX IO PA3pPEIICHUIO U OOJIBLION



72

UH(POPMATUBHOCTHU TaKOTO JIEMAaCKUPYIOIIEro IPU3HAaKa Kak BET. B mHTepecax pa3BeqKu IIBETHas
KOCMHMYECKasi W BO3JyIIHAas CbEMKa ULIMPOKO He npuMmenserca. /[nga stux wneneit Ooisee
pacripocTpaHeHa (OTOCheMKa Ha OCHOBE CIEKTPO3OHAIBHBIX a’dpO(OTOIUICHOK, MMEIOMIMX 2-
3 SMYJIbCUOHHBIX CBETOYYBCTBHUTEIbHBIX CJIOSl. B OTIMYMM OT LIBETHBIX IJIEHOK, K KOTOPBIM
IPEIbABISIOTCS TPEOOBAHUS IO UCHTUYHOCTH B KAJIOPUMETPUIECKOM OTHOLICHUU M300paskeHUs
U OpUTHMHANA, HAa CIEKTPO30HAIBHBIX a3pO(OTOIUIEHKAaX OOBEKThl OTOOPAXKAIOTCA B YCIOBHBIX
[[BETaX, HE COOTBETCTBYIOLINX MPUBBIYHOMY I[BETY OOBEKTOB.

TexHonmorust cbeMKH M (OTOXUMHUECKOW OOpabOTKM CHEKTPO30HAIbHON IUIEHKH He
OTIMYaeTcs OT uBeTHOW. Ho MHPOPMATUBHOCT CIIEKTPO30HAIBHBIX CHUMKOB 3HAUUTEIBHO BBIIIIE,
YeM L[BETHBIX 10 CIEIYIOLUIUM MIPUUNHAM:

- UCTIOJIB3YIOTCSl Hanbosee NH(POPMATUBHBIE C TOYKH 3PEHUSI BO3MOXKHOCTEH OOHApYKEHHS
Y pacrio3HaBaHUsl OObEKTOB 30HbI CIIEKTPA;

- 30HBI CMEIEHBI B 001aCcTh OOJBIINX 3HAYCHUN JJIMH BOJH, BCIEICTBUE YEr0 YMEHBIIACTCS
OTPHLIATENIBHOE BIMSIHUE BO3AYILIHON ABIMKY Ha KOHTPACT ONTHYECKOT0 U300pakeHus;

- IBYXCIIOWHBIE CIIEKTPO30HAIBHBIC a3pO(OTOIUIEHKH UMEIOT 00Jiee BHICOKYIO (ITPUMEPHO B

2 pa3a) pa3zpelarollyto ClloCOOHOCTh, YeM MHOTI'OCIIONHBIE LIBETHBIE TICHKH.
UyBCTBUTEIBHOCTh (hoTOMaTEepuanoB u3Mmepsiercs B Poccum B ycnoBHbIX enuHunax ISO (mo
HexaBHero Bpemenu B equnuian 'OCTa), B CILIA 1 MHOTHX Ipyrux cTpaHax- B eAMHULIAX ASA,
B ['epmanum - B DINax. [lepepacuer uncen CBETO4YBCTBUTEIBHOCTH, OIIPEAEIECHHBIX 110 Pa3HBIM
CEHCUMETPUYECKUM CHUCTEMaM, CJOXEH, TaK Kak B KaXIOH CUCTEME HCIOJb3YIOTCS pa3Hble
KpUTEpUU CBETOUYyBCTBUTEIbHOCTU. Curema ISO mnpaxkThuecku wuaeHTH4Ha cucreme ASA.
B enununax DIN  4yBCTBUTEIBHOCTh MNPUONM3UTENBHO paBHBI JAECATUKPATHOMY 3HAYCHMIO
JNECATUYHOTO JiorapupmMa 3HAUEHWH CBETOYYBCTBUTENbHOCTH B eamHunax ISO. Hampuwmep,
HIMPOKO MpUMEHsieMast A7l ObITOBON CHEMKH IUIEHKA UMeeT 4yBcTBUTeNbHOCTH 100, 200 u 400 ex.
ISO cootBerctByer uyBcTBUTENbHOCTH 21, 24 u 27 en. DIN. B 3aBucuMocTu OT HazHayeHUs
YyBCTBUTEIBHOCTh (OTOMATEPUATIOB KOJEeONeTcs B IIMPOKOM JHMANa3oHe - OT €AMHUYHBIX
3HaueHuN 10 Thicsiy. Pupma «Komak» BBIMYCKAaeT CHEUUATIbHYIO (DOTOMIICHKY, 3HAYCHUS
qyBCTBUTEIBHOCTU KOTOpOH nocturaroT 10 Teicsiu eaunHun. Takas MIIEHKa MO3BOJISIET MPOBOIUTH
($OTOCHEMKY IIPU OCBEILLIEHHOCTH, OLEHMBAEMOW 4YeIOBEKOM Kak TeMHoTa. OgHaKko oHa TpelOyer
cneuuanbHoit  oOpaGotkum  3a  10-12yacoB  mepen  (GOTOCHEMKOM. Pazpabotana
MOHOXpOMaTHuYeCKas IJICHKA MEepEeMEHHOW YYBCTBUTEIBHOCTH, BEJIIMYMHA KOTOPOM 3aBUCHT OT
JUINTEIBHOCTHU €€ MPOSIBJICHUS.

Pa3pemaromias cnocoOHOCTb, TaK ke Kak /i 00beKTUBOB, OLICHUBAETCS B JIUHUAX HA OJUH
MM U JOCTMraeT AJisi CIENUabHBIX IUICHOK, HCHOJb3YyeMBIX JUIsi MHUKpodoTOorpadgupoBaHus,
sHayennid B 200-300 nuamii/MM. CrocoOHOCTH (oTOMaTepuana pas3ieidbHO C 3aJaHHBIM
KOHTPacTOM  BOCIIPOM3BOAMTH MEJKHE OJIM3KO pacloJIOKEHHBbIE JIeTald  H300pakeHUs
oIpezeNnseTcss CTpPYKTYPHBIMH CBOMCTBaMH (oTorpauyecKkux MaTepuanoB. 3epHUCTasi CTPYKTypa
¢dororpaduyeckoil SMyIbCHM BBI3BIBAET pPACCESTHHE CBETa B CJIO€ IPH HKCIOHUPOBAHUU H
OTPaHUYMBAET BO3MOXKHOCTb BOCIIPOM3BEACHMSI MEJIKHX JeTajledl U pe3KoCTh H300pa’keHusl.
[Ipryem dYeM BbIIIE YYBCTBUTEIBHOCTH (hoTOMATepuana, TeM OOJIbIIe 3€pPHUCTOCTh SMYJIBCHH.
Pazpemaromiasi cmoco6HOCTh adpodoTrorieHok gocturaet 200 u 6osee JIMH/MM, TUICHKH TTUPOKOTO
IpUMEHEeHUs UMeIOT pasperienue MmeHee 100 Tun/MM.

B HacTosiiee BpeMst B pe3ylbTaTe JOCTH)KEHUH B MHUKPOIJIEKTPOHUKE pPa3BUBAETCS
OPUHIUIHMAIBGHO HOBOE HampaBieHHMEe B  (ororpagupoBaHuu - LU(PPOBOE AIEKTPOHHOE
dotorpadupoBanue. [{udposoit doToammapar mpeacTaBisieT co00il ManorabapuTHYIO IBETHYIO
TeNeBU3NOHHYIO KaMepy Ha [I3C, anexkTpudeckuie CUrHaibl ¢ BbIX0/1a KOTOPOM 3aIMCBIBAIOTCS HE
Ha MarHUTHYIO JIEHTY, KaKk B BUJEOKaMmepe, a npeol0pa3yroTcst B LU(poBON BUJ U 3aIIOMUHAIOTCS
MOJYIIPOBOTHUKOBOM MaMmsAThio (oToanmnapata. MHopmarus, conepxamascss B MaMaTH, MOXKET
MPOCMaTPUBATbCS Ha DKPAaHE TEJIEBH30pa, LIBETHOE M300pa’keHHE PETUCTpUpyeTcs Ha Oymare c
MOMOIIBIO CllenHanbHoro npuntepa. Lludposoit ¢oroanmapar takxke compsraercs ¢ [I9BM.
OtcHATOE U300pakeHNEe MOXKET OTOOpaXKaThCsl HA SKpaHe TUCILIEs, PeAaKTUPOBATHCS C TOMOIIbIO
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rpadu4ecKux pelakTOPOB U BRIBOAUTHCS HA ME€YATh PHHTEPOM.
CpaBHUTENbHBIE XapaKTEPUCTUKU HU(GPOBBIX (pOTOANIIapaTOB MPUBEACHHI B Ta0I 3.4

Tabauua 3.4
Monens Pazpemenne, |Emxocte O3V, |Kom. I'abaputer, cM | Macca, T
TOYKH Mbait KaJpoB

Agfa ePhoto 307 640x480/ 2 36/72 76x140x38 370
320x240

Apple Quik-Take 150 640x480/ 1 16/32 56x135x155 455
320x240

Canon Power-Shot 600 832x608/ 1 4/36 90x157x58 625
320x240

Casio QV-10- Aplus 480x240 2 96 65x130x40 200

Epson Photo PS 640x480/ 1 16/32 90x165x50 65
320x240

Kodak DC20 493x373/ 1 8/16 60x100x30 120
320x240

Kodak DC40 756x504 4 48/99 | 155x155x135 455

Kodak DC50 756x504 1 7/22 60x110x150 625

Olympus D-200I 640x480/ 2 20/80 145x70x45 310
320x240

Ricoh RDC-2 768/576 2 9/38 9/38 310

[Tpumeuanue. B crombnax 2 u 4 B 4yMciauTeNe yKa3aHbl MaKCHUMAaJbHbIE 3HAUEHUS, B
3HaMEHaTeJNe - MUHUMAaJIbHBIE.

OTtcHATBIE KaJpbl MOTYT IPOCMATpUBATBbCA Ha HKpaHE TEJIEBU30pa, 3alMChIBAThCS Ha
BUJeoMarHuTo(oH, nepenaBarscsi Ha IBM-coBMecTuMble KOMIbIOTEPHL. B mporecce mpocmotpa
nzobpaxenuss Ha I[IOBM MoXHO yBenuMuMBaTH OT/IEJIbHbIE YAacTH Kajpa, OJHOBPEMEHHO
HaOmroate Ha auciuiee 1, 4 unu 9 kaapoB M300paXKeHUs C LEeNbl0 BEIOOpA JyYIero JUisi BEIBOJA
Ha 1eyaTh.

Pazpemenne uzoOpaxenus mudpoBoro Qoroanmapara ONpeaeNseTcsl pa3pelieHueM ero
CBETO3JIEKTpUUECKOro mpeoOpaszoBarens. Ho ¢ yBennueHueMm paspernieHus yMeHbIIaeTcs Ipu
OTPaHUYEHHOM O00BEMe MaMATH KOJMYECTBO KaJapoB. Kommpomucc Mexay paspelieHueM H
KOJIMYECTBOM  KaJpOB JIOCTUTaeTCcsl BBEJCHHEM BO3MOXKHOCTH HU3MEHEHHUS ONEpaTopoM
MOKa3aTelel pa3pelleHus 3allOMUHAaeMoro kajapa. Ecim ncnonp30BaTh KapThl MaMITH CTaHAApTa
PCVIA, To K0IM4YecTBO KaJIpOB MOXKET CYIIECTBEHHO YBEIHYEHO. JJIs TOMOJIHUTENLHON TTaMsATH
o0bemMoM 16 MO KonuyecTBO KaJpoB MPONOPLHMOHAIBHO BO3PACTa€T M COCTaBJISIET COTHU
CHUMKOB.

Nzobpaxenne c¢ pazpemieHueM 640x480 cooTBETCTBYeT KadecTBY TEJIEBU3MOHHOTO
M300paxkeHusi, HO yCTymaeT BO3MOXKHOCTIM (oTorneHok. OaHako mudpoBoe hoTtorpadupoBaHue
HE CBSI3aHO C XMMUYECKOI 00pabOTKOI CBETOUYBCTBUTEIBHBIX MATEPUAIOB, YTO PE3KO YIydIIaeT
MOTpeOUTENhCKHE CBOMCTBA HHUGPOBBHIX (oToanmaparoB, o0namaeT OOJBIIOW ONMEPATHBHOCTH
IPOCMOTpa U300paKeHUH 1 THOKOCTBIO pelakTUpOBaHMs n300paxkenus Ha [IDBM.

VYuuThIBas NepcrneKTUBBl MUHUATIOPU3ALUN PAHO3IEKTPOHHBIX 3JIEMEHTOB, MPEXK/IE BCETO
«mamMsATH», 1 oBbleHus paspemenus [13C, y unppoBsix ¢oroanmnapaToB 00ib1I0oe OyayIIee.

Wndopmanug o ABIKYIIMXCA OOBEKTaxX H0ObIBaeTCS MyTeM KHHO M BUICOCHEMKHU C
MOMOIIBI0 KUHOAMMapaToB U BHUjaeokamep. llpu kuHOCheMKe H300paxeHue (ukcupyercs Ha
CBETOUYYBCTBUTENIbHOIN KMHOIJICHKE, MPU BUACO3ANKCH - HA MArHUTHOM TJIEHKE.

[Tox KMHOCHEMKO MOHMMAIOT MpoLEecC (GUKCAIUU CEPUH TOCIIEA0BATENbHBIX H300paXKeHUH
(kampoB) 00BeKTa HAOIIOCHHS Yepe3 3a/IaHHbIC POMEKYTKH BPEMEHH, ONPEEISIEMbIE YaCTOTOM
KaZpoB B cekyHay. Kaxaplii kagp KMHOQHIbMA COAEPKUT €IMHUYHBIN n300pakeHre 0O0beKTa U
COOTBETCTBYET COCTOSIHHIO OOBEKTa B MOMEHT CheMKH. UHCIIO KaJpoB KoyeOyeTcs OT €IMHULL
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KaJpOB B MUHYTY M Ja)K€ 4acOB JUII Cb€MKH MENJIEHHO TEKYIIMX MPOLECCOB 10 COTEH ThICSY B
CEeKyHIY JUId CBEPXCKOPOCTHOW cCHelUuaIbHOW ChEMKH, Hampumep, [Uis HaOII0JeHUS
JIEKTPUYECKOTO pa3psiaa UK M0JeTa MyJIu.

YCTpoicTBO KMHOKaMeEphl OJIM3KO K YCTPOMCTBY (hoToammapara ¢ TOW HPHHITUIUATBHOU
pasHuLEN, YTO B IPOLECCE KMHOCHEMKHU IIJIEHKA CKAauKOOOpa3HO HPOABUIAETCS C IIOMOIIbIO
rpefipepHoro Mexanusma nepe;; KHHOOObEKTUBOM Ha OJUMH Kajp. 3aKpbiTHe 00BEKTHBA HAa BPEMs
NPOJBIKEHHUST KWHOIUICHKH OCYIIECTBISIETCS 3aCIOHKOW (00TIOpaTopoM), BpalleHHUE KOTOPOM
nepes OObEKTUBOM CHUHXPOHM3MPOBAHO ¢ paboroil rpeiidepa. BHyTpu u BHe mnomenieHuit
KHHOCBEMKA JIBUKYIIUXCS JIIOJIEH MPOU3BOAUTCSA HAa 8 U 16-MM IJIEHKY ¢ 4acToToi 8-32 Kajapa B
CEKyHIY.

Cpeocmea menesu3zuoHnH020 HabOO0EHUA
Buneokamepa siBisieTcs CpeCTBOM PErHCTpPAlUH ABMKYIIMXCS M300paKEHUN € IMOMOIIBIO

CPEICTB TEJIEBU3MOHHOTO HaOmromeHusi. CxeMa CpeCTB TEIIEBU3MOHHOTO HAOIOIECHHS TTOKa3aHa
Ha puc. 3.4.

7 ‘
Ceero- PopHupo- | “HE(D"
ANEKTPH- BATENL Mepe- Mpuem-
"f veckuii || Tenesus. | °| maruMK Ly mux ? |
" npeotp. cHrHana :
Katens .
o e e e e e e e o2 1
YcTpolicTED CHHRpO- Buneo- YcTpolcTED CHHX-
HH33UMH H PASBEPTKH MArHHT0- POHH3AUHH M pas-
POH BEPTEH

Puc. 3.4. Cxema cpeACcTB TeIEBU3MOHHOTO HAOIIOICHHUS.

[Ipu TeneBM3MOHHOM HAOMIOJACHUH H300pakeHne OOBEKTHBOM TPOCHUPYETCs] HE Ha
CBETOUYBCTBHUTEIBHBIN CIIOW (OTO MM KHUHOIUIEHKH, KaK MpH (GOTO WIM KHUHOChEMKE, a Ha
¢dboToKaTOI BaKYyMHOMU Nepeaaroniell TpyOKy Wi TBEPAOTEIBHOTO npeodpaszoBaresnisa. PoTokaToq
COJICPKMT BEILIECTBA, U3 aTOMOB KOTOPOTO KBAHTHl CBETOBOW SHEPrHMM BBIOMBAIOT 3JIEKTPOHHI,
KOJIMYECTBO KOTOPBIX MPONOPLHUOHAIBHO JHEPIUM CBeTa (SIPKOCTH 3JIeMEHTa H300pa’keHus).
Ha dotokarone oOpasyercs wuzoOpaxenue Q(X,y,t) B BHJE DIEKTPUYECKHX 3apsioB,
SKBHUBAJIEHTHOE onTudeckoMy B(X,y,t) nsoOpaxkenuto, rae Q u B - 3HaueHHsS COOTBETCTBEHHO
BEJIMYMHBI 3apsJ10B U IPKOCTH B TOUKaMH C KOOpPJAMHATaMH X, Y B MOMEHT BPEMEHH 1.

B BakyyMHBIX TEJIEBU3MOHHBIX MEpEAalOIMX TPYOKaX MPOU3BOJUTCS CUUTHIBAHHE
BEJIMYMHBI 3apsa C MOMOIIBIO AJIEKTPOHHOIO Jy4ya TPYOKH, MepeMenIaromerocs o ropu3oHTalu
U BEpPTUKaJIM TMOJ BO3AECUCTBUEM MArHUTHOIO TMOJS. DTO IMOJIE€ CO3JAeTCsl OTKJIOHSIOLIUMHU
KaTyIIKaMH, Ha/IeBaeMbIMU Ha TOPJIOBUHY TEJIE€BU3MOHHON TPYOKH.

3a BpeMs pa3BUTHS TEJIEBUACHUS pa3pabOTaHO MHOIO THIIOB MEPENaoluX TEIeBU3UOHHBIX
TpyOOK, OTJIMYAIOIIMXCA YYyBCTBUTEIBHOCTHIO (POTOKATONA M pa3peliarouieiics cnocoOHOCTHIO.
[TosiBnienne poctaToyHO NpocThiX TB-TpyOoK THMa “BUAMKOH” MO3BOJIWJIO CO3/1aTh KOMITAKTHbBIE
TesieKkaMepbl. MUHHMATIOpHbIE BUAMKOHBI C JUaMeTpoM 10 15 MM obecrneuuBatoT yeTkocTh 400-
600 muuuii. Ha ocHOBe BHIMKOHAa pa3pabOTaHbl pa3jMYHbIE BAPHAHTHI TEJICBHU3MOHHBIX
nepeaaumx TpyOooK: IUIFOMOMKOH, KPEMHHKOH, CYNEPKPEMHHUKOH, CEKOH, O00eCHeyMBarOIINX
KayeCTBEHHOE CBETO3JIEKTPHUECKOEe IPpeoOpa3oBaHue B HIMPOKOM JWaIa3oHe JJUH BOJIH CBETa U
ocBelleHHOCTU. B Hauane 70-X rogoB ObUI OTKPHIT U peaM30BaH HOBBIM MPUHIUIT TOCTPOCHUS
0e3BaKyyMHBIX, TBEPAOTEIBHBIX MpeoOpazoBarenell  ’CBET-dJEKTPUYECKUA  CHUTHAN’, T. H.
npubopoB ¢ 3apsnoBoii cessbio (I13C).
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B ocHOBy Takux mpuOOpPOB  TOJNIOKEHBI ~ CBOMCTBA  CTPYKTYphl — METaJI-OKHCE-
MOJIYIIPOBOIHUK, Ha3biBaeMoit MOII-ctpykrypoii (puc. 3.5).

b b b
keTann

%

MomynpoEoaHuWE,

CUMTRIEaHWE

Puc. 3.5. Cxema ¢parmenTa [13C.

®otokaron unu muiieHs [13C mpeacrtaBnsger matpuny u3 sueek ¢ MOII-ctpykrypamu.
Pa3mepbl kaxxaol siuefKM COOTBETCTBYIOT pa3MepaM dJeMeHTaM H300paxeHus. Paspemiaromas
cnocobnocts I13C ompenensercs KOJIMYECTBOM SYEEK, pa3MELIAIONINXCS B TOJE HU300paKeHUs
¢doTokaroa.

CuuthiBaHue 3apsnoB, oOpasyrommxcs B kaxaoi sueiike [13C mon neiictBuem cBera
M300paKeHUsl, MOMAJAIOIIEr0 Ha CBETOYYBCTBUTENBHYIO IOBEPXHOCTh SUEHKH, MPOU3BOAUTCS
MyTeM TMOCJeI0BATEIbHOTO MepeKadBaHus 3apsI0B ¢ silUeHKH Ha s4eiiky. B pesynbrare sToro Ha
Beixozie II3C  oOpasyercs mMOCIEeNOBATEIbHOCTh DJCKTPUYECKUX JUCKPETHBIX CHUTHAJIOB,
aMIUIUTY/Ia KOTOPBIX COOTBETCTBYET BEIHUMHE 3apsiia Ha siueiikax mutienu [13C.

Makcumym uyBcTBUTeIbHOCTH [13C HaxoauTcs B 6mmxuen MK-o6mactu, 4To mo3BOJISET UX
s dextuBHO mpumensTh B UK-nuanazone.

DNEeKTpUUECKU CUTHAJ Ha BBIXOJIE BaKyyMHOM nepenatomieit Tpyoxu uinu 113C ycunupaercs
U TepelaeTcss MO MPOBOJAM WM B BUJE DPAJUOCUTHAIOB PACHpOCTpaHsAeTcs B arMmocdepe K
TEJIEBU3MOHHOMY TpHeMHUKY. [locnenHuil BbloNHSAET o0OpaTHbIE (QYHKIMH, Tpeodpasys
AIIEKTPUUYECKUI CUTHAI B HM300pakeHUE, SIPKOCTh KaXJAOTO JIEMEHTa KOTOPOTO0 SKBHUBAJEHTHA
aMIUIUTY/I€ COOTBETCTBYIOLIETro curHana. @opMupoBaHre U300pakeHUs MPOU3BOANTCS HA dKpaHe
MPUEMHON BaKyyMHOM TpyOKH WJIM 9KpaHa Ha KUAKUX KpUCTaIIaX.

B BakyymHOI npreMHOI TeneBU3MOHHOM TpyOke (KMHECKome) u300pakeHue co3jaercs Ha
€€ DKpaHe IEKTPOHHBIM JTyYOM, MOAYJIUPYEMBIM NIEKTPUUECKUM CUTHAJIOM U NEPEMELIAI0IINMCS
C MOMOIIbI0 MarHUTHOTO TOJISI KaTyIIEK OTKJIOHEHMsSI [0 TOPU30HTAIN (CTPOKE) U BEpTUKAIU (IO
KaJlpy) CHHXPOHHO C Jy4yoM mepeparouieil TpyOku. CHHXPOHHOCTh oOOecreuuBaercs IyTeM
nepejaud CUHXPOHM3UPYIOUIMX CHUTHAJIOB B BUJE TPYNI HMMITYJIbCOB, MOMEHTHl BpEMEHH
(GopMHpOBaHUS KOTOPBIX COOTBETCTBYIOT TpAaHULAM CTPOK M KaapoB. CHHXPOUMITYIbCHI
COBMECTHO C CUTHAJIOM M300paXkeHUs 00pa3yIoT MOJIHbIHN TeneBU3HOoHHbIN curHai. [Ipu npueme u3
TEJIEBU3MOHHOTO CUTHAJIa BBIAEISIOTCS CHUHXPOUMIIYJIbCHI, KOTOPbIE CHUHXPOHU3HUPYIOT padboTy
YCTPOMCTB KaJAPOBOH M CTPOYHOM pa3BEpTKU. ODTH YCTpoicTBa (HOPMUPYIOT CHUTHABI, MpU
MPOXOXKACHUN KOTOPBIX MO KAaTyIIKaM OTKJIOHEHUS CO3/1aeTCsl pacTp U300pakeHusl.

OCHOBHBIMH ~ XapaKTepUCTHKAMM TEJIEBU3MOHHBIX CPEICTB HAOMIONEHHS  SBISIOTCA
YyBCTBUTEIHHOCTh  mepepatonux  Tpyook  ([I3C) wm  paspemaromasi  CroCOOHOCTb.
YyBCTBUTENBHOCTD OIPEICNIAETCS YyBCTBUTEIBHOCThIO MaTepuaia (POTOKAToa, a pa3pelieHue -
KOJIMYECTBOM CTPOK pa3oKeHUsI N300pakeHu .

CoBpeMeHHbIE TepeAalolue  TeNeBU3MOHHBIE TPYOKHM HUMEIOT  YyBCTBHUTENIBHOCTb,
o0ecrevynBaroIIylo TEIEBU3NOHHOE HAOIIOACHHE B CyMEpKax.

Pa3pemiennie coBpeMEHHBIX TEJIEBU3MOHHBIX CHCTEM HAOMIOIEHHUS CTaHAApPTU3MPOBAHO U
cocTtaBiisieT 625 ctpok. Yem Bblllle pa3pelnieHrue, TeEM MEHbIIE JIUTEIbHOCTh CUTHAJA AJIEMEHTa
u300pakeHUsT M TEeM IIUpe CIEKTP TEeNEeBU3MOHHOIO CHUrHaja. MMHUMAIBHBIA CIEKTp
TEJIEBU3MOHHOTO CUTHAaJa, MepeIaBaeMoro ¢ 4actoton kaapa 25 ['u u paspenieHueM B 625 CTpok,
cocraBiisgeT 6.5 MI'1, TOJHOrO TEJNEBU3MOHHOTO CHTHasa (CO 3BYKOBBIM CONPOBOXKJICHHEM) -
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8 MI'n. [lns mepenayn TakuX CUTHAJIOB Ha 3HAYUTEIbHBIC PACCTOSHUS (COTHH KM) HEoOXoauma
OosbIIast MOIHOCTh TepelaTunKa.

[TpoGiieMbl, BOZHHMKAIOLIME U3-3a IIMPOKOW I0JIOCHI TEJIEBU3MOHHOIO CUTHAA, CYILECTBYET
IpU €ro 3alMcu Ha MarHUTHYIO JIeHTY. B aynumarautooHe MakcuMaibHas 4acTOTa CHTHaJla
nocruraet 20 kI'1, yto coctaBisier menee 1/300 yactu BepxHeil 4acTOThl BuaeocurHana. [loaromy
JUId 3alliCH BUACOCHTHAJA HAa MPUHIMIAX ayAHO3alUCH HEOOXOAMMO YBEIMYUTb CKOPOCTh
nepemenieHus jeHTs B 300 pas, yto HenpuemseMo. B BuneoMarautodoHe peann3oBaH KOMILIEKC
Mep, 00ecreYnBaoIUX KauyeCTBO U300paKeHUs, OJIM3KOe K TEIEeBU3MOHHOMY, IPU NPUEMIIEMbIX
NOTPEOUTENBCKUX MOKA3aTesIX BUACOMAarHUTO(OHA U BUICOKACCETH (rabapurax, Bece, BpeMEHU
3amucH Ha Kaccere). C ATOH 1eIbI0 IPH BUIC03aIMUCH YMEHBIIIAIOT MOJI0CY YacToT 10 4-6 MI'n, a
JUIsL YMEHBIICHHUS JIMHEMHONW CKOPOCTH IEpPEMEIIEHNUs MarHUTHOM JIEHThl IPOU3BOJAUTCS
HONIEPEYHO-CTPOYHAs (IIONEPEeK JIEHThl) M HAKIOHHO-CTPOYHas  (IIOJ OCTPBIM YIJIOM K
HAIPaBJICHUIO JIBUJKEHUIO JIEHTHI) 3alMCh BUJOCUTHAJIOB HAa MarHUTHYIO JIEHTY C IIOMOIIBIO
BpALIAIOIUXCS OAHOM MM HECKOIBKHX (10 4-X) roioBoK. CUTrHaJIbl 3ByKOBOTO COIIPOBOKACHUS U
YIpaBJICHUS 3alMChIBAIOTCS HAa OOKOBBIX KpasX MAarHUTHOM JeHThl. Takue MEeToAbl 3alucu
BUJICOCUTHAJIOB TMO3BOJISIIOT ITPH COXPAHEHUH BBICOKOW CKOPOCTHU JIBMXKEHUS JIEHTHl OTHOCUTEJIBHO
TOJIOBKM 3HA4MTENbHO (mopsinka 100 pa3) yMEHBIIUTH MPOJOJIEHYIO €€ CKOPOCTh U 00ECIICYUTh
OpUeMiIeMOe BpeMsl 3alluCu Ha OJHOW Kaccere. /I yMEHBbIIEHMsS BIIMSHUS [apa3uTHOU
aMIUIUTYIHO MOJYJSLUU U3-32 IEPEMEHHOTO KOHTAKTa TOJIOBKM C JIGHTOM HPUMEHSIOT
YAaCTOTHYIO MOJYJSLMIO C IEPEeMEHHBIM MHICKCOM MOAYISLMU JUISL Pa3HbIX YacTOT U
3alMChIBAIOT HA JIGHTY 4YacTOTHO-MOAYJIMpOBaHHbIM curHain.  Kpome Toro, coxpanenue
TpeOyeMbIX  BPEMEHHBIX  COOTHOUIEHHH  JOCTUTaeTcsi  IPUMEHEHHEM  BBICOKOTOYHBIX
JICHTOIIPOTSKHBIX MEXaHU3MOB, CUCTEM aBTOMAaTUYECKOIO PETYIHMPOBAHUS 3JIEKTPOJBUrATEIIMU
U IU(POBBIX KOPPEKTOPOB BPEMEHHBIX HCKAKEHUH.

BuneomaruuTooHbl ¢ TOMEPEYHO-CTPOYHOMN 3aIHUCHI0O 00ECIIEYNBAIOT BBHICOKOE KAdeCTBO
U300pakeHUs U 3BYKOBOI'O CONPOBOXKJIEHHMS, HO TPOMO3JKM U CIOXHBI B SKCIUTyaTallUu.
KoHcTpykTuBHO 00JI€e TPOCTHIMHU SBIISIOTCA MTPO(ECCHOHAIBHBIE U OBITOBBIE BUI€OMarHUTO(POHbI
C HAKJIOHHO-CTPOYHOM 3aIIUCHIO.

B 3aBucumocT oT TpeOOBaHUIN K Ka4eCTBY 3alMCH U COOTBETCTBYIOIIEH CKOPOCTH “‘JI€HTa-
rojIoBKa~ TpUMEHAT JeHThl mmpuHoi 50.8, 254, 19, 12.65 u wmenee. Illupokas ieHTa
UCIIONIB3YeTCsl B MPO(PECCHOHABHBIX BUACOMAarHuTodoHax, 12.65 MM u MeHee - B OBITOBBIX.
PazHooOpa3zue 3HaueHWl MIUPUHBI JIEHTHI B COYETAaHMM C PAa3HBIMM CIIOCOOAMHU  3aIlUCH
00yCIOBMIIM MHOKECTBO (hOPMATOB 3aIMCH: JUIs JIEHTH! mupuHon 50.6 MM - Q, 25.4 mm - B, C,
19.05 mm - U, 12.65mm - L, M11, VHS, Beta u np. B OwiTOB0i1 Buaeo3anucu Hanbonbliee
pactipoctpanenue nonyumwinn dopmarel VHS u Beta. Buneodonorpammer ¢opmara VHS mns
OTEYECTBEHHOM OBITOBOM ammaparypbl UMEIOT CIIeYIOIIUE TapaMeTphl:

- CKOPOCTh TOJIOBKM OTHOCUTENBHO JIEHTHI - 4.85 M/c;

- IPOA0JIbHASL CKOPOCTH JIEHTHI - 23.39 MMm/c;

- IMpUHa BUAEOCTpoUKH - 0.04 MM;

- IIMPHHA JOPOXKKHU 3BYyKa - 0.3 MM;

- IIMPUHA JOPOXKKH yrpasieHus - 0.75 mwm;

- YTOJI HAaKJIOHA CTPOYKU OTHOCUTENIBHO Kpasi JIEHTHI - OKOJIO 6 Tpas.

Manas mpojonibHasi CKOpOCTh JIEHTHI MO3BOJIIET Ha CTAaHAAPTHOW KacceTe C pa3Mepamu
188x104x25 MM NpPOU3BOAMTH HENPBIPHIBHYIO 3amHCh H300pakKeHHs B Te4deHHE 3-54acoB (B
3aBHCHUMOCTH OT TOJIIIMHBI JIEHTHI U IPYTUX MeEP.

B nensx moBeleHHs KadecTBa M300pa)KeHUs pas3BUBaeTcsi LUdpoBas BUAEO3AINCH B
dopmarax D1-D5, a B uHTEpecax cokpamieHusi rabapuToB M BeCa, YTO BAXKHO JIJIS PEIICHUS 3aa4
no a00bIBaHMIO WHGOpMalWU, - Tepexo]l Ha MajorabapuTHbele KacceThl. Ha 6aze mmpoko
npumensiemoro ¢opmara VHS mnpennoxensl gopmarst VHS-C st xaccetsl ¢ rabaputamu
92x59x22.5 mm), Video 8 (95x62.5x15 mm, mupuHa JeHTH 8 MM) U ManorabaputHas kacceta MK
(102x63x12) ¢ mmpuHo#t neHTH 3.8 MM. B coBpeMeHHBIX BUICOMArHUTO(OHAX YIACTCS TaKKE
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CHHM3HUTHh CKOPOCTb J0 1 CM/C MU MEHEe C COOTBETCTBYIOIIMM YBEIHMUYECHHEM BPEMEHHU 3aIHCH.
Hampumep, B mudpoBom Buaecomarautodpone EV-A80 (Sony) nocturayra ckopocts jieHTHI 0.6/0.3
cm/c, Bpems 3amucH B popmate V-8 - 540/1120 mun. ¢ pazpemenuem 250 cTpok.

[Tpu cymiecTBYIOIIMX CTaHIAPTaX Ha MapaMeTphbl TEJICBU3UOHHBIX CPEACTB HAOMIIOACHUS UX
paspelieHne Ha TOPSIOK XYXKe paspemeHuss (OTOCHUMKOB. JlIsi TOBBIMIEHHS YETKOCTH
n300paxKeHus pa3pabaThIBalOTCA CPEACTBA C MOBBIIICHHBIMU B 2 pa3a pa3pelieHueM M 4acTOTON
KazpoB. Ho mpu 3TOM COOTBETCTBEHHO YBEJIMYHMBAETCS IIUPUHA CIIEKTPa TEIEBU3MOHHOTO CHUTHAJIA
CO BCEMHU BBITEKAIOIIMMU M3 3TOr0 Hemoctarkamu. llosTomMy [UIsi MIMPOKOro BHEAPEHUS
Ka4eCTBEHHOT'O TEJIEBUJCHHUS HEOOXOIUMO PEIIUTh MPOOJIEMY COKPALICHUS IIUPUHBI CIIEKTPa €T0
TEJIEBU3MOHHOTO CUTHAJIA.

s teneBusnonHoro Habmoaenus B UK-auanazone npuMeHsIOT TeJIeBU3MOHHBIE TPHOOPHI
¢ DOII, ycranaBnuBaembIe Iepel BaKyyMHbIMH niepeatomumu Tpyokamu u [13C.

Jiis HaOmoAeHUsT B ONTUYECKOM JHara3oHe MPUMEHSIOT TaKKe JIa3epbl, JIydd KOTOPBIX B
BugumMoM i MK-amnamna3onax moacBeunBaioT 0OOBEKTHI B YCIOBUAX HU3KOM OCBeleHHOCTH. Jliist
ITOM Ienu JIyd Ja3epa C TOMOIIBI0 KAayaroMIMXCs 3€pKall CKaHHPYeT MPOCTPAHCTBO C
HaOM01aeMbIMU O0BEKTAMH, a OTPaXCHHBbIE OT HUX CUTHAJbl MPUHUMAIOTCS (DOTONPUEMHHKOM
TaK k€ KaK IPH €CTECTBEHHOM OCBEIIICHUH.

C uenbio obecriedeHus CKPhITOr0 HAOIIOACHUS CPEACTBA HAOMIOACHHS KaMy(DIUPYIOTCS O
OBITOBBIC TPUOOPHI M TMUHBIC Beln. HekoTopsle cpencTBa npuBeneHs! B Ta0m. 3.5.

Tabnuua 3.5.
HanmeHnoBanue Tumn, pupma XapaKTepUCTUKH
IlosicHas PK5110, [13C, 280x350 nuuuit, MUH. OCBEIIECHUE 3 JIK, YTOJ
BHJICOKaMepa ELECTRONIC | 3penus 55, 180 r, nepenatunk PK 1910,170 r
ITosicuas PK6020, I13C, 280%350, 3 5k, 180 r, MarHUTO(OH
BHJEOKaMepa ELECTRONIC | 50x110x170 mm, Bpems 3amucu 3 4.
¢ MarHuTO(hOHOM
[BeTHas PK5325, Brkmiowaer kamepy “CaTukoH”, BHIEOMAarHuTO(OH,
BHJIEOCHCTEMA ELECTRONIC |ycrpoticTBo mutanus, MmoHuTop, 460x330x120 mm, 13.2
B Keiice KT
Buneokamepa- OSV-4, Buneokamepa B OynaBke Juis rajctyka, 2 JIK,
32KAM KNOWLEDGE |coenqmHeHa ¢  BuaeoMarHutopoHOM B  KapMaHe,
EXPRESS [TPOIOJDKUTENBHOCTH PaboThl BUieoMaruuTodoHa 3. .
ABTOMOOMIIbLHAS PK1780-s, OOBEKTHB B aBTOMOOMILHOM aHTEHHE,
BHJICOKaMepa ELECTRONIC | Bumeokamepa ¢ mepeaTyuKoM, JaIbHOCTh 3 KM,
83x167x49 MM, 460 T
Buneokxamepa B OVS-12, 2 MM 00BekTHB ¢ f=13.3 MM, pydHOE 1 aBTOMATH-
JaTYMKE MoXKapa KNOWLEDGE | yeckoe nanopamupoBanue - 30-260 rpa.
EXPRESS
Buneokxamepa OVS-13, Kamepa ananornuna OVS-12, kapTrHa pazMepoM
B KapTHHE KNOWLEDGE 12.5x17.8 cm
EXPRESS
doTtokamepa- 9achl PK420, Huametp 34 mm, Tommuaa 10 MM, Bec 70 T, 7
ELECTRONIC | cHuMKOB 1uamerpom 5.5 MM
dorokamepa B PK1690,- S, CrannapTHbIF pazMmep noprdensi-qumiomarta, 7.5
TUTIIIOMATE ELECTRONIC | kr, mutenka 35 MM, CheMKa aBTOMaTH3UpOBaHA

[Tpumeuanue. [13C - nmpubopsI ¢ 3aps10BOil CBA3BIO.
Ilpuoéopel nounozo eudenusn

st BU3yalTbHO-ONTHYECKOTO HAOJIOJICHUsS B HMH(paKpacHOM Juama3oHe HEoO0XOIMMO
HEBUIMMOE IS TJ1a3 U300pakeHne B mHPpakpacHoM nuamna3zoHe (6onee 0.76 MKM) epeMecTUTh B
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BUAMMBIN 1uana3oH. s Bu3yanbHO-onTHYecKoro Habmoaenus B MK-nuanasone npumeHsorces
npudopsl HouHOTro BUuAcHUs (ITHB).

OcHoBy  mpuOOpPOB  HOYHOTO  BHJEHHUS  COCTaBJIAET  AJIEKTPOHHO-ONTHYECKUN
npeoOpazoBarens (DOII), mpeoOpasyronuii HEBHAMMBIA TIJ1a30M CBET B BHUIWMMBIA. CaMmblid
npoctoir DOII, Tak Ha3bIBaeMblil cTakaH XOJICTA, COCTOUT W3 JIBYX IapajuleJIbHBIX IUIACTHUH,
MIOMEIICHHBIX B CTEKJISTHHBIN CTaKaH, U3 KOTOPOTo BbIKayaH BO3ayX (puc. 3.2).

Dbt ekt CEETOANEKTAMYECKMA SJEpAH &
HafnioaeHua npeofpazoeartent NHMUHOGIOROM
~ e
] IMHhpakpacHkeIg .
YK B | BHOMMEIR
e ’
[ [
B | ceet
OBEEeKTHE

CTEKNAHHBIA l
GTakaH ;?

}
+
Puc. 3.2. Cxema crakana XoJicra.

BHemHsisi cropoHa mepBOil MIacTUHBI - ()OTOKATOAA TOKpPHITA CBETOUYBCTBUTEIBHBIM
MaTepHraioM (CJI0eM M3 OKHUCH cepedpa C 1e3ueM), BTOPOW MPEACTaBISIET METaIM3UPOBAHHBIN
9KpaH ¢ JOMUHOpOpoM. Mexay TMIacTUHAMH CO3/[AaeTCs CUIIBHOE JJIEKTPHUYECKOoe IIoJie
BeNMYMHOM 4-5 KB.

Ha ¢orokaron o6bexkTrBoM npoerupyetcs nzodpakenue B MK-nuanazone. B kaxmoit Touke
dorokaroma moja JAeHCTBHEM (OTOHOB CBETa BO3HHUKAIOT CBOOOMHBIC 3JICKTPOHBI, KOJHMYECTBO
KOTOPBIX IMPOMOPLHUOHAIBHO SPKOCTH COOTBETCTBYIOIIEH TOYKH H300pa)KeHHUsS. DIEKTPHUECKOE
1ojie MEXIy IUIaCTUHAMH BBIPBIBAET CBOOOJHBIC 3JEKTPOHBI W3 (OTOKATONA W, PpaA3TOHIS,
ycTpeMisieT MX K DJKpaHy ¢ JIIOMUHO(GOpOM. B MOMEHTBI CTOJNKHOBEHHS 3JEKTPOHOB C
JIOMHUHO(QOPOM BO3HHKAIOT BCIBIIIKH CBETA, SIPKOCTh KOTOPBIX MPOMOPIHMOHATIbHA KOJIUYECTBY
3NeKTpoHOB. TakuM o00pa3oM, Ha B3KpaHe C JIOMHHOGOpPOM QopMupyeTcss H300pakeHHe B
BHJINMOM JiMana3oHe, nosropsrouiee uexoanoe B MK-auanazone.

OpHako napameTpsl (4yBCTBUTEIBHOCTb, paspelienue) paccmotpeHHoro D011 HeBbIcokue U
He oOecneunBalOT HAONIOJEHHE TNPU HU3KOM OCBELIEHHOCTU U, CIIEJOBATEIbHO, NOObIBaHHUE
JIEMaCKUPYIOUIMX MPU3HAKOB 00 00bekTe ¢ MeJkuMu JeTansiMu. C MOMEHTa CO3[aHus IMEepPBOTO
DO0II B Buae crakana XoJjcTa pa3paboTaHO HECKOJIBKO TTOKOJICHUM 3TUX MPUOOPOB (OT HYJIEBOTO
10 3-ro). OOIl 2u 3-r0 MOKOJIEHUH, KOTOpbIE HCHOJB3YIOTCS B HACTOSINEE BpPEMs, MUMEIOT
YYBCTBUTEIbHBIM (DOTOKATOA, a MEXIy IJaCTUHAMU KaMephbl pa3MeIlaeTcs TaK Ha3blBaemas
MHUKpOKaHasbHas miactuHa. [lnactuna cogepxut npubmausutenbHo 5000 MukpokaHaiaoB Ha 1 MM
(InameTp kaHana jgocturaer 12 MKM), BHYTPH KOTOPBIX ABIMXKYTCSI 3JIEKTpOHBI (oToKarona. B
pe3ysibTaTe yCTpPaHEHHs B3aUMHOTO BIIMSHHS 3JIEKTPOHOB OT COCEAHHMX TOYEK (OTOKATOAA,
JBUKYIIUXCS MO Pa3HbIM MUKpPOKaHaJIaM, JIOCTUTAeTCs MOBBIIIEHNE pa3peliatonieid CnocoOHOCTH
npubopa HOYHOTO BHJCHUS ¢ MHUKpOKaHAJIbHOW IiacTuHOW. Kpome Toro, B mporecce ABMKEHUS
AIIEKTPOHOB BHYTPH KaHAJIOB MPOUCXOJUT “pa3sMHOKEHHUE” JIIEKTPOHOB B pPe3yjIbTaTe BHIOMBAHUS
UX U3 CTEHKH KaHajla PU CTOJIKHOBEHHUH C HEIO JABMIKYIIMXCS DJIEKTPOHOB.

OcHoBHbIE MTOKa3aTeNH NPUOOPOB HOYHOTO BUACHHUS PA3IUYHBIX MOKOJIECHHUH MpPUBEIEHBI B

Tadi. 3.1.

4-5 kB

Tabmuma 3.1.
[Toxonenus Koaddumment | Pazpemaromas UyBCTBUTENBHOCTb,
YCUIICHIS CIIOCOOHOCTD, TUH/MM | MKA/JIM
I nokonenwue:
- OJJTHOKaMEpHbIE 80 65 *
- IByXKaMEpHbIE 4000 40 *
- TPeXKaMepHbIC 50000 25 *
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II moxomenune 7000-15000 28 270
III nokoieHue 20000-35000 35 1250

Ha ocroBe DOII 2 u 3-ro mokoJieHWH CO3[aHbl pa3IMuHbIe MPHOOPHl HOYHOTO BHJICHHS,
BKJTIOYAIOIME HOYHBbIE OMHOKJIM U OYKH, apTHJUIEPHIICKHE TPUOOPHI M MPHIEIBI IS pa3IHuHbIX
o0pasnoB BoeHHOH TexHUkH. Camble Manbsie 1o pasmepam [IHB - oukm nHa 6aze DOII 3-ro
MOKOJICHUSI UMEIOT yroJi 3peHus 40 rpan., JAanbHOCTh HaOmroaeHus (oOHapyxkenus) S00M mpu
€CTeCTBEHHOM OCBEIIEHUH 0KoJo 107 ik, Mmaccy 700 r.

[TpuGopsl HOUHOTO BUACHUSA PPEKTHBHO PabOTAIOT B YCIOBHSX E€CTECTBEHHOTO HOYHOTO
OCBEILIEHUS, HO HE TO3BOJISIIOT IMPOBOAUTH HAOIIOACHHS B MOJHOW TEeMHOTE (IIPU OTCYTCTBUH
BHEIIIHETO MCTOYHMKA CBeTa). VX 4yBCTBUTEIBHOCTH HEJOCTATOYHO ISl IPHEMa CBETOBBIX JIydei
B UK-nnana3one, u3iayyaeMbIX TeIaMu.

[Tpu6opst Hounoro Bunenus (ITHB) paznenstor Ha 3 rpynimsi:

- IpuOOPHl MaAJION MaTbHOCTU JCHCTBHS (HOYHBIE OYKH), MO3BOJISIONIME BHUIETH (GUTYDPY
yenoBeka Ha paccrosHuu 100-200 M. Bec u raGapuThl 3TUX MPHOOPOB MO3BOJSIFOT HOCHTh HX B
KapMaHaXx, CyMKax, HOPTQEsx;

- IpuOOpPHI (HOYHBIC OMHOKIIN, TPYOBI) cpeaHeit nanbHOCTH (desioBek BuaeH 10 300-400 m),
HaOII0/IEHUE BEAETCS C TIOMOIIBIO C PYK;

- mpuOopbI 60BIION nansHOCTH AecTBuUs (10 1000 M), ycTaHaBIMBaeMbIe 17151 HAOTIOCHUS
Ha TPEHOTe WM MOJIBUYKHOM HOCHTETIE.

Hampumep, npudop HouHoro BuaeHus - OuHOKIb pupmel Noctron (CIIA) umeer dpokycHoe
paccrosiuue 135 MM, yron mons 3peHwus - 10.60, Macca 1.98 kr, raGaputbr 320x80x210 mwm,
NaIBHOCTH HaOmoneHus yenosekom 300-400 m.

[To crioco0y moacBeTKH MpUOOPHI HOYHOTO BHJIEHUS YCIOBHO Pa3eNiAiOT HAa TPH THIIA:

- 00BEKT HAOJIOJICHNUS TTOJCBEYMBACTCS C TOMOIIBI0 MCKYCCTBEHHOTO ncToyHMKa MK-u3mydenus,
pa3MEIIeHHOT0 Ha MPUOOpe HOYHOTO BUICHHUS;

- C TIOJICBETKOM OT €CTECTBEHHOI'O OCBEILIEHUS;

- IPUHUMAIOILEr0 COOCTBEHHOE TETJIOBOE U3ITydeHHE 00bEKTa HaOII0ACHUS.

[IpubGopsl HOuHOrO BHieHUs nepBoro tuma coaepkut HMK-dapy B Buzme oObraHOTO
UCTOYHHMKAa cBeTa MoIHocTeio 25-100 Bt, 3akpbiToil cnepean crenuanbHbIM — (PUIBTPOM.
Hanpumep, mpuGop HOYHOTO BHIEHHS C TOJCBETKONH «APTyC)» IMO3BOJISIET BECTH HAONIO/ICHUE B
MOJTHOM TeMHOTe 00BEeKTOB Ha yaaineHuu 10 120 m [14]. Ha sToM ypaneHMM MOXHO pa3lIndHTh
CHJIYAT YEJIOBEKA U OMPEENIUTh TUI TPAHCHIOPTHOTO cpesicTBa. OMO3HATh YesloBeKa Mo MpU3HaKaM
BHEIIHOCTU U JIMIA MOXHO Ha 3HAYUTEJIbHO MeHbIIeM paccTosHuu 35-50 M. ITpubopsl HOuHOTO
BUJICHUS 0€3 MOJICBETKH MPHU OCBEHMICHHOCTH HOYBIO B JieTHee BpeMs (nmpubmm3utensHo 0.005 nk)
NO3BOJISIOT BHJETh (urypy denoBeka Ha paccrosHuu 1o 300-400 m. ITHB ©6e3 moxacBeTku
OTEYECTBEHHOI'0 MpPOU3BOJICTBA «BOpPOH» HMeeT MNOpOroBblii YpPOBEHb OCBEIIEHHOCTH JUIS
BU3yalibHOrO oOHapyxeHus oowvekToB 0.001 nk, ans peructpaumu - 0.01 nk. Ero pazpemaromas
CIIOCOOHOCT, HE MeHee 28 TuH/MM, JOMama3oH aBToMatudeckod perymupoBkud 100000,
HanpsbkeHue nuraHus 5-9 B, macca - He Oonee 1.2 kr. IlpuGopbl TpeTbero THIa Ha3bIBAIOTCS
TEIJIOBU30PBHI.

Tennosu3zopul

[Mperpaxy mist co3manusi mpubopa HAONIONEHHsS B TOJHOW TEMHOTE Ha PAacCMOTPEHHBIX
OPUHIUIAX CO3JAl0T TEIIoBble IIyMbl (hoTokaTronoB. CHMXKEHHE YPOBHS OJTHUX IIYMOB
JOCTUTAETCS CHUKCHUEM TeMITepaTypsl (hoTonprueMHuKa. J[Jst TOCTOBEpHOTO BBIIEICHUS YHEPTUN
TEIJIOBOTO M3IY4YEeHHUsI Ha (OHE COOCTBEHHBIX IIYMOB ()OTONPUEMHHKA MOCIEAHUN HYXIaeTcs B
OXJIXKIEHHUH JI0 BECbMa HU3KHUX TeMIeparyp B uarepsaie -70° - (-200)° C.

Crioco0Ob1 oxyaxeHust (OTONPHUEMHUKA PEaH3YyIOTCS B TEIUIOBH30pax, THIIOBas cXeMma
KOTOpOTO MpHBEAEHA Ha puc. 3.3.
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Puc. 3.3. Cxema TemnioBu3zopa.

B kauecTBe 5IEKTPOHHO-ONTHYECKUX MpeoOpa3oBareieil COBPEMEHHBIX TEIUIOBU30POB
UCTIONB3YIOTCS TMHEHKH ¢ poroaunonamu (60-200 mTyk), oOpasyrommmMu CTpoky Kaapa. Pa3seprtka
MO0 BEpTUKaIM (CKaHUPOBAHME) TMPOU3BOAUTCA IIyTEeM MEXaHMYECKOro KadyaHWs 3epKala,
HANpaBJIAIONIETO CBETOBBIE JIyud OT OOBEeKTHBa K  (oTompuemMHuKy. OxmnaxaeHue
(GOTONMPUEMHUKOB OCYIIECTBIISIETCS CHENMATbHBIMU MHUKPOrabapUTHBIMH XOJOJMIbHUKAMH, B
KOTOPBIX PEATM3YIOTCS MPUHIUIBI TEPMOIICKTPHUECKOTO OXJIKIACHUS, PACIIMPEHHUs Ta3a B
BaKyyMme, TepMoauHamuueckue Hukiabl Crtupnuara u Ap. Hampumep, pydHoi QpaHiry3ckuit
teroBu3op IRGO, pabGoratomuii B nuarna3one 3-5 MKM, oOecrieunBaeT HAOJIOJIEHUE B TOJTHOU
TEMHOTE Ha paccTosTHUU 70 1 kM ¢ 4eTKkocThio 200X 120 371eMEHTOB pa3ioKeHUs H300paKEHUS U C
yacToToi ckanupoBanus 25 ', M300paxkenne B BUAMMOM JMana3oHe GopMupyercs Ha 3KpaHe C
MaTpHUllel U3 CBETO/INO/I0B, U3TYYArOIINX KeNThIi BET. MOIIHOCTH SHEPronoTpedieHus npudopa
cocrasisiet 10 Bt, macca ¢ Garapeeii nuTaHus - 4 Kr.

OCHOBHBIMU XapaKTEPUCTHKAMHU TEXHUYECKUX cpeAcTB HabOmogenuss B WK-nuamasowne,
BIIHMSIFOIIME HA MX BO3MOXKHOCTH, SIBJISIFOTCS CJICAYIOIIHE:

- CIIEKTPaJIbHBIN IMaNa3oH;

- IOPOTOBAast YYBCTBUTEIHHOCTH 110 TEMIIEPATYPE;

- (hokycHoe paccTosiHUE OOBEKTUBA;

- IMaMEeTP BXOJHOTO OTBEPCTHS OOBEKTHBA;

- YroJI 1oJis 3peHus mpudopa;

- ko3 dunuent npeodpazopanus (ycunenus) J0II;

- HHTEerpaibHasi YyBCTBUTENbHOCTH (poTokaTona JOII.

3.1.2. Cnoco0blI U cpeacTBa HAOJIIOACHUS B PAAMOINANIA30HE

PaguonokanoHHOe M pajMoTEINIOBOE HAOIIOAECHUE OCYIIECTBISETCS B pPaJMOAMANa3OHE
AJIEKTPOMArHUTHBIX ~ BOJIH C  TOMOUIIbIO  CIOCOOOB M CPEACTB  pPAAMONIOKAMM U
PAaAOTCIITIOBUACHUA.

Jnis modydeHus paaMoNIOKAllMOHHOTO M300paXKeHHs B pajuosiokaTtope (opMmupyercs
30HIUPYIOIIMM  Y3KHIl CKaHUPYIOUIMH (MepeMellaroeicss Mo ONpeleIeHHOMY 3aKOHY I10
TOPU30HTAIIM M BEPTUKAJIM) JIyd JIEKTPOMArHUTHOM BOJIHBI, KOTOPBIM 00JIy4aeTcsi MPOCTPAHCTBO
¢ o0bexkToM HabmoaeHus. OTpakeHHbIH OT MOBEPXHOCTH OOBEKTa PAaJUOCUTHAJ MPUHUMAETCS
paguoIOKaTOPOM M MOJYJIUPYET JJIEKTPOHHBIA Jy4 OJEKTPOHHO-Ty4eBOW TPYOKH €ro
WHJIUKATOpa, KOTOPBIM MEepeMenasch CHHXPOHHO C 30HIUPYIOIIMM JIy4€M «PHUCYET» Ha JKpaHe
u3o0paxxenne o0bekTa. [IpUHIMIBI paroIOKAIIMOHHOTO HA0JII0IeHHS [TOKa3aHbl Ha puc.3. 6.
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Puc. 3.6. IlpuHIHIBI paguoIOKAIIMOHHOTO HAOTIOACHHUS.

PagnonokanuonHoe u300pakeHHWE CYIIECTBEHHO OTJIMYaeTcss OT H300pakeHUs B
ONTHUYECKOM Juamna3oHe. Pasznuuue o0O0YyCNOBJIECHO pPa3HBIMH CBOMCTBAMHU  OTpakarouiei
MOBEPXHOCTU O0OBEKTOB B ONTUYECKOM U pauoIuana3oHax.

OtpaxkeHHasi PHEPrusi B PaJAMOJMAINa30HE MPOMOPIUOHAIbHA IUIOMIAJAN IOBEPXHOCTH U
KOH(pUTrypanuu OO0bEeKTa, SJICKTPUUECKON MPOBOJMMOCTH TMOBEPXHOCTH. OTpaxarenbHas
CHOCOOHOCTh OOBEKTA WIIM €T0 JIEMEHTOB XapakTepusyercs d3(pPEeKTUBHON TUIOMAAbI0 pacCcesHusl.

OddexTuBHAS TUTOMAAb paccesHHs] paBHA IUIOMIATN HMICATBHOW IIOCKOW IMOBEPXHOCTH,
HNEePHEHINKYJIAPHON K HalpaBICHUIO OOJydyeHHsI M MOMEIIEHHOM B TOUKE HaXOXKJEHHs O0OBEKTa,
KOTOpasi CO3JaeT y MPUEMHOM aHTEHHbI PaIM0JIOKaTOpa TaKYIO K€ IJIOTHOCTh MMOTOKA MOLIHOCTH,
KaK peajibHbII OOBEKT.

OCHOBHBIMU  TIOKa3aTeJIIMM  PaJAMOJIOKALIMOHHBIX  CPEACTB  HAONIOACHUS  SBIISIOTCS
CJIeAYIOIINE:

- JANBLHOCTH HAOJIIOICHU,

- pa3peraroiiasi CocoOHOCTb Ha MECTHOCTH.

JlabHOCTBh PaJMOIOKALIMOHHOTO HAOMIOJEHUS 3aBUCUT OT H3JIy4aeMOW pPaJnoJIOKaTOpOM
SHEpPruu (MOIHOCTH TIepelaTuuKa JIOKaTopa) M XapaKTePUCTHK CpeAbl paclpoCTpaHEHHs
AIIEKTPOMAarHuTHOW BOJIHBL. OciabieHue 3JIeKTPOMArHUTHOW BOJIHBI IIPHU €€ paclpOCTPAHEHUU
orpenensercss JUIMHOM BOJHBI M CTENEHbI0 ocnabieHus ee B armochepe. Uem kopoue uiMHa
BOJIHBI, TEM IPSIMOJIMHENHEE €€ MyTh paclpoCcTpaHeHHs U TeM OOJIbIlIe OHA 3aTyXaeT B aTMocdepe.
Ho onHOBpeMEHHO TeM BbIIE MOXET ObIThb oOecreyeHa paspelaronias CrnocoOHOCTh
paznoIoKaTopa Ha MECTHOCTH.

Pa3spemienne pannonokaropa Ha MECTHOCTH ONPENENAETCS BEIMYMHOM IISTHA, KOTOPOE
CO3/a€T JyY paroJOKAIIMOHHON CTaHIIMU IPpU 00IyYEeHUH MOBEPXHOCTH 00BEKTA UM MECTHOCTH.
[TaTHO TeM MeHbIIE, UeM YK€ AMarpaMMa HallpaBICHHOCTH aHTE€HHBI paauosiokaropa. [locnennss,
B CBOIO OYE€pellb, OIpPENEIseTcsl COOTHOLIEHHEM TI'€OMETPUYECKHUX pa3MepoB KOHCTPYKIUHU
AQHTEHHBI U JJIUHBI BOJHBL. KpoMe TOro, cienyeT MMeTh BBUAY, YTO 3JIEKTPOMAarHUTHAs BOJIHA
oTpaxkaeTcs OT OOBEKTa WJIM €ro JAeTajell, eciu UX pa3Mepsl, Mo KpailHeil mMepe, COU3MEPHUMBI C
JUITMHOW BOJIHBL. EciM pa3mMepsl X 3HaUMTEIbHO MEHbIIE, TO BOJIHA 3TH 00BEKTHI orudaer. B cszu
C O3THMH C OTUMH COOOpak€HUSMU Hauboyee IIUPOKO B PAIUOIOKAUU TMPUMEHSIETCS
CaHTUMETPOBBIN AMAINA30H C TEHJEHIUEN NTepexoaa B MM-IHana3oH.

[To nanbHOCTH JEHCTBUS Ha3eMHBIE PATUOJIOKATOPBI PA3JIMYAIOTCS Ha Malloi, cpelnHeH,
OonblIOW JAambHOCTH W cBepxjanbHero nedctBus. PJIC manoit AaidbHOCTH MPUMEHSIOT JUIS
OoOHapyXeHHs JIoIed U TPaHCIOPTHBIX CPEACTB Ha PACCTOSIHUM B COTHH METPOB, CpeIHEH -
€IMHUIBI KM, OOJBIION - AecATKM KM. TOUYHOCTH oIpeneneHus KoopauHaT HazeMHbIX PJIC
cocrasysieT no aansHocTu 10-20% U OKOJIO Tpajayca 1o a3uMyTy.

Ceepxnansuble PJIC ucnons3yrot a¢dekr, oTkprIThiid B 60-¢ ronsl H. M. KabanoBeiM. 3TOT
3¢ (HeKT COCTOUT B CIIOCOOHOCTH PATUOBOIH B JEKAaMETPOBOM JIMalla30HE PacHpOCTPaHITHCS Ha
OoJbIIINEe PACCTOSIHMS HE TOJBKO B MPSMOM, HO M OOpaTHOM HampaBieHusx. OTpaxkasch OT
00bekTOB Ha 3eMHOM moBepxHocth Ha yaameHun 800-4000m OGomee M ot PJIC,
AJIEKTPOMArHUTHBIE BOJHBI, Hecylmue HH(popManmuioo 00 HUX JeMacKUPYIOIUX IpH3HAKaX,
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MPUHUMAIOTCS U PETHCTPUPYIOTCS IPUEMHUKOM pajnoiokaropa. OqHako u3-3a HeCTaOUIBLHOCTU
noHochepsl pazpemenne Takux PJIC  3HAUMTENBHO XyXKe, YeM Y HAATOPU3OHTHBIX
PaaNOIOKATOPOB.

[ToBbImIEHHE pa3pemarolIeid CrIoCOOHOCTH PAAMOIOKATOPOB 0€3 3HAYUTEIHHOTO YBEITUUCHUS
pa3MepoB aHTEHHBI, YTO OCOOEHHO BAXKHO JIJISI BO3IYITHOTO M KOCMHYECKOTO PaINOJIOKAIIMOHHOTO
HaOMroZIcHUs, 00eCIIeYnBaeTCs B PAIMOIOKAIIMOHHBIX cTaHIIUAX O0okoBoro oo3opa (PJIC BO). Ouu
pa3MeIIarTCs Ha caMoJIeTaX U pa3BebpIBaTeIbHBIX KA.

B PJIC BO mpumeHsroTCS /JBa BUJA aHTCHH: BIOJb(DIO3EISDKHBIE M C CHHTE3UPOBAHHOM
(uckyccTBeHHOI) aneptypoii anTeHHbI (PCA).

[Tpuntun paboThl paguosiokatopa 60KOBOro 0030pa WILTFOCTPUPYETCS Ha pHcC. 3.7.

a).BponeditozenaxHan ). AHTEHHA C GHHTEZHMPOBAHHOR
SHTEHHA anepTypof
e N M2MEQEHHIA

Puc.3.7. [lpunnun paboTsl paguonokaropa 60KOBOro 00630pa.

DJeMeHThl aHTEHHBI MEPBOr0 BHJA pa3MEIIalOT BIOJIb (pro3ensika camojera ¢ 00eHux ero
CTOPOH WJIM B IOJABECHOM KOHTeHHepe-oOTekaTesne. biaronaps 3Tomy pa3Mep aHTEHHBI MOXKHO
yBenuuuTh 10 15 M. Takas aHTeHHa co3maeT B OOKOBOM HaIPaBICHUM Y3KYIO ([OJHM TI'pajycoB)
JyarpaMMmy HaIpaBJIEHHOCTH B TOPU30HTAJIBHOW IJIOCKOCTH M IIMPOKYIO - B BEPTUKAIBHOM.
B Texymuii MOMEHT BpeMeHH OHa 00JIydaeT Ha 3eMHOW MOBEPXHOCTH IUIOUIAJIKY IIUPUHOW AX U
mmmHol Ay (cMm. puc.3.7). Tak Kak 30HAUPYIOIIMH CUTHAJT HPOXOJUT JO 3JIEMEHTOB ATOM
IUIOLIA/IKU ¥ TTOCIIEe OTPAXKEHMsI K AHTEHHE pa3Hble IyTH, TO JIyUH B TOUKE MpHeMa UMEIOT pa3Hble
¢da3pl. Ha npuemHON CTOpOHE CHUTHalbl, OTPaXXEHHbIE OT pA3HBIX YYaCTKOB IUIOIIAJKH,
YIOPSAOYMBAIOTCS MO (¢aze, B pe3ysbTaTe Yero oOecHeurBAETCS BO3MOKHOCTbh YBEJIUYUTh
pa3peleHue B BEPTUKAIBHOMN MJIOCKOCTH 1O 3HAYEHUsI, COOTBETCTBYIOLIETO 1IAry AUCKPETU3aLNN
¢a3pl. BenuumHa ke mIara OrpaHUYMBAETCSd TOYHOCTBIO OIpENeeHUs TOYHOCTU (a3pl U
BO3MOYKHOCTSIMH OOPTOBOTO KOMIIBIOTEPA.

[TpocMOTp 3eMHOI MOBEPXHOCTHU MO HAIPABJICHUIO TOJETa CaMmoJeTa MU KOCMHUYECKOTO
anmnapara Ipou3BOAMUTCA 3a cueT ABrxkeHus Hocutenel PJIC

bO ¢ pa3pemieHneM Ha MECTHOCTH, COOTBETCTBYIOUIEMY IIHPUHE JIUarpaMMbl
HAIpPaBJIEHHOCTH AaHTEHHBI B TOPU30HTAIBHOMN TUNIOCKOCTH - IO a3UMYTY.

[ToBbimenue yrioBoit pazpematomieii cnocooHoctu PJIC ¢ cuHTe3supoBaHHOU amepTypoit
AQHTEHHBl OCHOBAaHO Ha (OPMHUPOBAHMM Y3KOM JIuarpaMMbl HalpaBI€HHOCTH MO a3UMYTY C
IIOMOIIBI0 HMCKYCCTBEHHO CO3/1aBAEMOM aHTEHHOM pemeTrku. Jlmarpamma HarpaBiIe€HHOCTH
AQHTEHHOW pelmeTKH, (OpMUPYEMOl B pe3yiabTaTe KOTEPEHTHOTro (¢ ydeToM ¢a3bl) CIOKEHHS
PaJIMOBOJIH OT N OJJMHAKOBBIX €€ 3JIEMEHTOB pa3mepoM d, UTo u aHTeHHa pazmepom Nd.

B PJIC npumensiercst HeOoblasi aHTeHHA, IIMPOKas AMarpaMma HarlpaBIeHHOCTH KOTOPOH
HEMNOJIBUYKHA OTHOCHUTENIFHO CaMoOJIeTa M HallpaBlIeHa MEpPHeHIUKYISIpHO JHUHUU mnonera. [Ipu
nosiere camonera aHteHHa PJIC mocrienoBaTenbHO 3aHMMAET B NMPOCTPAHCTBE IOJIOXKEHUS Ha
IPSIMOY TPAEKTOPHH IIOJIETA CAMOJIETA, SKBUBAJICHTHBIC IIOJIOKEHUSAM JIEMEHTaM TMIIOTETHYECKOM
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AHTEHHOM peleTku. B pe3ynbrare 3alOMHUHAHMS CHUTHAJOB, IMOCJIEAOBATEIBHO MPUHUMAEMBIX
AHTEHHOW B KaXXJOW TOYKE TPACKTOPUHU MOJIETa CaMOJeTa, U UX KOTEPEHTHOTO CYMMHPOBAHMUS
JOCTUTAETCS CYIIECTBEHHOE IOBBIIICHUE pa3pelIarolieil CIIocCOOHOCTH Ha MecTHOCTH. Pasmep
pelieTku (CHMHTE3UPOBAHHOM anepTypbl) COOTBETCTBYET JUIMHE y4acTKa TPAeKTOPHH, HA KOTOPOM
MIPOU3BOJUTCS 3alIOMUHAHUE M KOTEPEHTHOE CyMMHUPOBaHHUE CUTHAIOB. MCronb3ys 3TOT METO/,
MO>XHO YBEIMYHTH pazpemaroinyto criocoonocts PJIC mo asumyry B 100 u 6omee pas.

3.2. CnocoObI U cpeACcTBA NMepPexBaTa CUrHAJIOB

[TepexBat HOCHTENECH B BUE IEKTPOMArHUTHOIO, MATHUTHOTO M 3JICKTPHUYECKOTO TIOJIEH, a
TaKXKe AMEKTPHUUECKUX CUTHAIOB C MH(pOpMAIMel OCYIIECTBISIOT OpraHbl JOOBIBAaHUS PaauO U
pPaTMOTeXHUYIECKOM pa3BeakH. [Ipu mepexBaTe peraTesl CIeAYIOINe OCHOBHBIC 3a/1a4H:

- MOMCK TI0 JIEMACKUPYIOIIUM MTPU3HAKAM CUTHAJIOB C HH(pOpMaIKeH B IUana3oHe 4acToT, B
KOTOPBIX OHU MOT'YT;

- 00Hapy’KEHUE U BbIIEIIEHUE CUTHAJIOB, MHTEPECYIOIINUX OPTIaHbl 100bIBAaHUS;

- ipueM (CeNeKIus, YCUIICHUE) CUTHAIOB U CheM C HUX HWH(POPMAITHH;

- aHAJIN3 TCXHUYCCKUX XaPaKTCPHUCTHUK NPUHUMACMbBIX CUTHAJIIOB;

- OIPEJCIIEHNE MECTOHAXOXACHUS (KOOPAMHAT) HCTOYHMKOB IPEACTABISAIOLIUX HHTEPEC
CHUTHAJIOB,;

- 00paboTKa TOJYYEHHBIX JaHHBIX C M[EIbI0 (HOPMUPOBAHMS TEPBUYHBIX IPU3HAKOB
HUCTOYHHMKOB M3JTyYCHHUS WM TEKCTa MEPEXBAYCHHOTO COOOICHHUS.

YrpomieHHast CTpYKTypa TUIIOBOTO KOMITJIEKCA CPEACTB MPHUBEACHA Ha puc. 3.8.

Ananuzartop
[
B3 MarH. y - Hudop-
CTPOHCTEO HHAHKALHH
—| AHTEHHA PanHonpHeMHHK P Ankal SN
N M PErMGTpaLMM CUrHanoB |
lNenenratop

Puc. 3.8. Ctpykrypa KOMIIJIEKCa CPECTB MepexBaTa.

THIIOBOM KOMILIEKC BKJIKOYAET:

- IPYEMHbIEC aHTEHHBI;

- PaAUONPUEMHHUK;

- aHAJIM3aTOP TEXHUYECKUX XapaKTEPUCTUK CUTHAJIOB,

- paauoIEeNIeHraTop;

- YCTPOHCTBO 00paOOTKU CUTHAJIOB;

- YCTPOMCTBO MHIUKAIIUU U PETUCTPAIUH.

AHTeHHa TIpeTHa3HAvYeHA I PeoOpa30BaHUs JIEKTPOMArHUTHONW BOJIHBI B DJIEKTPUUYECKHE
CUTHAJIBI, aMIUTMTY/Ia, YacToTa U ¢aza KOTOPHIX COOTBETCTBYET aHAJIOTHYHBIM XapaKTEePUCTUKAM
AIEKTPOMATHUTHON BOJIHBI.

B paguonpuemMHuke MPOU3BOJIUTCA CENEKLMS CUTHAJIOB IO 4YacTOTe, YCWJICHUE U
JETEKTUPOBAaHUE (IEMOYJISAINSI) BBIACICHHBIX PAJMOCUTHAJIOB C IIEJIBbI0 TOJYUYEeHHs] CUTHaAIA Ha
HOCHUTEJIE B BHUJAE OJIIEKTPUYECKHX TIEPBUYHBIX CHUTHAJIOB: PEUYEBBIX, MH(PPOBBIX aHHBIX,
BHJICOCUTHAJIOB.

Jns ananusza paJuOCUTHAIOB TOCIE CEICKUMM W YCHIIEHHS OHM MOJAIOTCS Ha BXOJIbI
KOMIUIEKCA  W3MEPUTENbHOM  anmaparypbl,  OCYIIECTBIISIIOIIEH  aBTOMAaTUYECKOE  WIIU
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ABTOMATU3UPOBAHHOE HW3MEPEHHE WX IMapaMETPOB: YACTOTHBIX, BPEMEHHBIX, JYHEPTETHYCCKHX,
BUIa MOIYJISIITUH, BUJIOB M CTPYKTYPBHI KOJIOB U JIp. DT KOMIUIEKCHI Pa3IMYarOTCs MO TUara30HaM
9acTOT, PYHKIUSAM, TPUHIIUIIAM TIOCTPOCHUS (aHAJIOTOBBIC, IIU(PPOBEIC).

PagunoneneHraTop ompenensieT HanpaBlieHHE Ha WUCTOYHUK W3JIydeHHUs (IIENICHT) WM €ro
KOOPMHATEHI.

YceTpoiicTBO 00pabOTKU M PETUCTPaAIlU MTPOU3BOAMT MEPBUUHYIO 00pabOTKy HH(POPMAIIHIO
(cBeeHUH M TaHHBIX) U PETUCTPHUPYET €€ IS TOCISAYIONIeH 00padOTKH.

Kaxmoe w3 93TUX CpEACTB XapaKTepH3yeTcsi HAO0OpOM ONpENeICHHBIX (QYHKIUH U
apaMeTpoB.

Anmennnt

AHTEHHBI TIPe0OPa3yIOT YHEPTHUIO IIEKTPOMATHUTHON BOJIHBI B AJICKTPUUYCCKUE CUTHAIBI H
NPECTABISIOT KOHCTPYKIIUIO K3 TOKOMPOBOSIIUX AJIEMEHTOB, pa3Mepbl M KOHQUTYpaIus
KOTOPBIX ONpeneNsioT 3(P(GEeKTUBHOCTh TpeoOpazoBanus. J[ns obecnieueHus 3PQPEKTHBHOTO
U3JIYYCHUS W TIpUeMa B IMUPOKOM JHMAIa30HE HCIOJIb3YEMbIX DPaIHOYacTOT CO3JaHO OOJIBIIOE
KOJIMYECTBO BHJIOB M THIIOB aHTCHH, KJIACCH(UKAIMSI OCHOBHBIX M3 KOTOPBIX IPEJCTABJICHA Ha
puc. 3.9.

& HTEHHEI

no gWanazoHy no MecTy
M0 HAzHAYEHHH M0 KOHGTRYELMK

YacToT YCTAHOEKM
-Nepefakilpe - ANHHHOEONHOELIE  -EMOpaTopHble - HAZEMHEIE
- MPMEMHLEIE - CPEOHEBONHOBLIE - pamodHElE - aEToOMOAKNE-
- NpvemMao-nepe- - FOROTEOBONHOBEIE - cnupanbHele HLlE
AL ME - BEIGOKQMACTOTHEIE - ponHOEOLHEIE - CAMONETHEIE

- napafonnuyecke - PasMBeLLa-

- AHTEHHEIE peLWIeTEM  emMble Ha MC3

Puc. 3.9. Knaccudukanus anteHH.

Ha3znauenue mepenaromux U MPUEMHBIX aHTEHHBI SICHO M3 UX HauMeHoBaHui. [lo cBonm
OCHOBHBIM 3JIEKTPUUYECKUM IapaMeTpaM OHU HE OTINYaroTcsa. MHOrME U3 HUX B 3aBUCHUMOCTHU OT
CXEMBI OJKITIOYEHUS (K TIEpeIaTYuKy WM MPUEMHHKY) MOTYT UCIIOIh30BaThCS KaK Mepeaaroiue
wiu npuemMHbie. OHAKO €CIH K Mepearoeil aHTeHHE OIBOAUTCS OO0JIbIasi MOITHOCTh, TO B HEH
MPUHUMAIOTCSI CTICIIHAIBHBIC MEPHI 110 MPEIOTBPAIICHUIO TPO0OsT MEXTy DJIEMEHTAMH aHTCHHBI,
HaxoJsIIMecs MO BBICOKMM HalpsHKECHUEM.

D¢ GhEeKTUBHOCT, aHTEHH 3aBUCHT OT COIJIACOBAHMS Pa3MEPOB DJIEMEHTOB AaHTEHHBI C
JUIMHAMU M3J1y4aeMbIX WIM TPUHUMAeMbIX BOJIH. J[JIMHA COriacoBaHHOM C JJIMHON BOJHBI
ANIEKTPOMATrHUTHOTO KOJICOAHUS IITHIPEBOM aHTEHHBI OJM3Ka K A/4, T/1e A - JyTiHa pabodei BOJTHBI.
[ToaTOMY pa3mepsl U1 KOHCTPYKLHSI @aHTEHH OTJIMYAIOTCA KaK JIJIsl pa3IMUHbIX JUANa30HOB YacToOT,
TaK ¥ BHYTPHU JAHANa30HOB.

Ecnu ans cranyoHapHBIX aHTEHH TpeOOBaHHME K TEOMETPHUYECKHM pa3MepaM aHTEHHBI
MOXXET OBITh JIOCTATOYHO MPOCTO BBIMOJHEHO IS KOPOTKUX M YIBTPAKOPOTKUX BOJH, TO IS
AHTCHH, YCTAaHAaBIMBAaEMBIX Ha MOOWIBHBIX CpEACTBAaX, OHO HempuemieMo. Hampuwmep,
panMoHaNbHAs JIJIMHA aHTEHHBI JUIs oOecniedeHus: cBsi3u Ha yactore 30 Ml cocraBmsier 2.5 M,
4TO HEeyAOOHO i moiib3oBareis. [103ToOMy MPUMEHSIOT YKOPOUYEHHBIE aHTEHHBI, HO MPU 3TOM
ymenbmaercss ux KIIZ. ITo nanabIM ykopoueHne aHTeHHBI B 2 pa3za ymenbiuaer KIIJ[ no 60%, B
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5 pa3 (7o 50 cm) - no 10%, a KII/l antennsl, ykopoueHHoi B 10 pa3, cocTaBisieT Bcero okoiso 3%
OT PaLMOHAIBHOTO BAPHAHTA.

[To KOHCTPYKLIMM AHTEHHBI Pa3JESAIOTCA Ha IPOBOJIOYHBIE (BUOPATOpPHBIE), PYIOPHBIE,
napaboIMyecKye, paMOYHbIe, CIIUPAIbHbIC, AHTEHHBIE PELIETKH U Pa3IMuHble UX KOMOUHALINY.

Bo3MOXHOCTH aHTEHH Kak MPUEMHBIX, TaK U MEPEAAIOIIUX OINPEAEIAIOTCA CIEIYIOIMMU
XapaKTepUCTUKAMHU:

- IMarpaMMoi HalpaBJIEHHOCTH;

- KO3 PHULHUEHTOM MOJIE3HOTO IeHCTBUS;

- k03¢ (HUIIMEHTOM HAIIPABJICHHOTO JICHCTBUS;

- K03 UIIUEHTOM YCHIICHHUSI;

- IIOJIOCOU 4acToT.

JuarpamMmma  HampaBI€HHOCTH NPEACTaBIsieT  TIpaduueckoe  HM300paKeHHE  ypOBHS
IPUHUMAEMOI0 CHUTHajla OT YyIja I0BOpPOTa AaHTEHHbl B TOPU30HTAJIBHOM U BEPTUKAJIBbHOMN

IIJIOCKOCTSAX. III/IanaMMBI I/1306pa}KaI-OTCH B IIPAMOYTOJIbHBIX U IMOJIAPHBIX KOOpAMHATAX (CM. pHuc.
3.10).

a) MpAMOYroHEE KoOpAHHATE B) ManapHele KOOPAMHATE

., 1.0
QCHOBHOM NENSCTONK

1.0

LLMpmH= k/_,/’ Ty
AMErpEranEl
HEMPEENEHHOCTH LLpiaHa
LPET R S
_\l EokoBLIE HanNpasneHHOC T

nenecTkK
/\\ Mpagvcel

~ a0 i 150 .

33OHMA NENECTOK

Puc. 3.10. Jluarpamma HanpaBJIEeHHOCTH aHTEHH.

OHM MOTYT UMETh pa3HOOOpa3HBIN U U3pE3aHHBIN XapakTep, ONpeensIeMblii MeEXaHUYEeCKON
KOHCTPYKIMEH U JJIEKTPUYECKMMH NapaMeTpaMu. JlemecTok auarpamMmbl HaIlpaBI€HHOCTH C
MaKCUMYMOM MOITHOCTH U3JTy4aeMOT0 UM MPUHUMAEMOI0 3JIEKTPOMArHUTHOTO 110JIs1 Ha3bIBAETCS
[JIaBHBIM WJIM OCHOBHBIM JIETIECTKOM, OCTaJIbHble OOKOBBIMU M 3aJHUMH. COOTHOLICHHE MEXIY
BEJIMYMHAMU MOLIHOCTHM OCHOBHOIO JIENIECTKA IO CPAaBHEHHIO C OCTAJIBHBIMU XapaKTEpU3YET
HalpaBJIeHHbIE CBOMCTBA aHTeHHbI. [lluprHa raBHOrO JenecTka AuarpaMMbl U3MEpPSIETCS YITIOM
MEXIy MPSAMBIMHU, MPOJOKEHHBIMU M3 Haydala MOJSIPHBIX KOOPAMHAT IO 3HAUYEHUH JUarpamMmsl,
COOTBETCTBYIOIIMX IIOJIOBUHE MAaKCUMAJIbHOM MOIIHOCTH u3inydeHus wuiu 0.7 HanmpspkeHus
AJIEKTPUYECKOTO CUTHAJIOB MPUEMHOM aHTEHHBI. UeM yke IHMpHHA AUarpaMMbl HalpaBI€HHOCTH
AQHTEHHBI, TEM BBIIIE €€ KOOPPUIMEHT HaIIPaBJIEHHOTO IeHCTBUS.

Koadduuuent nanpasnennoro neiicteus (KH/[) ompenenser BenuunHy SHEPreTHYECKOTO
BBIMTPBIIIA, KOTOPBIA 0OecreynBaeT HalpaBieHHAas aHTEHHA MO CPABHEHUIO C HEHAINpPaBJICHHOM.
[Torepu 3neKTpUUECKOIl SHEPIUM B AHTEHHE OLICHUBAIOTCS KOA(PPHUIIMEHTOM IMOJIE3HOTO JASUCTBUS
(KII), paBHOTO OTHOIIICHWIO MOIIHOCTH CUTHAJa Ha BBIXOJIE PEabHONW aHTEHHBI K MOIIHOCTH
CUTHaJIa U/I€IbHOM aHTEHHBI O€3 MOTeph.

[TpousBenenne 3TUX IBYX KO3(PPHUIMEHTOB ompenenseT KodQPUIMEeHT yCHUIeHUs aHTEHHBI
(KY). Tak xaxk KHJ[ >1, a KII/] <1, To ko3 puuueHT ycuiaeHus B 3aBUCUMOCTH OT 3HAYECHUH
COMHOXHTENEH MOXKET TEOpPEeTUYECKH MPUHUMATh 3HAUEHUs KaK MeHbIle, Tak U Ooibiie 1. Yem
Beime KV, Tem Oonpmmil sHeprermueckuit 3¢ ¢exT obecrneunmBaeT aHTEHHA, HO TE€M TOYHEe
HEO0OXOMMO OPHUEHTUPOBATh HANpaBiICHHE OCHOBHOIO JIETIECTKA HAa MCTOYHHUK M3IydeHus. s
napabonnyeckoi aHTeHHBI K03()(PUIIMEHT yCUIIeHNsI aHTEHHBI PacCUUTBIBaeTCs 1Mo hopmyre

KY=471S,,/?,
rze S,y - 3 pexTuBHas MIOMAAb 3€pKajla aHTEHHBI;
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A - IUTMHA DJIEKTPOMArHUTHOW BOJTHEI.

Jlnsi nuHeWHBIX aHTeHH (HampuMmep, BuOparopoB) KV xapaktepusyeTcs AEHCTBYOIICH
BeicoTON wmnm mmuoi h,=E,/E, rme E, - MakcuMaipHO€ 3HAYeHHE HABOOMMOH B aHTCHHE
ANEKTPOABIKYILEH Cuilbl, E - Hanps>KeHHOCTh JIEKTPOMAarHUTHOTO MO B Touke npuema. [lonoca
4acToT, B Mpejesiax KOTOPBIX COXPAHSIOTCS 3aJaHHbIE TEXHUYECKUE XAPAKTEPUCTUKH AHTCHHBI,
HA3bIBACTCSI MOJIOCOM ee MPOITyCKaHUsl.

Co3nanue aHTEeHH C BBICOKUM KOA(D(PHUIIMEHTOM yCHUICHUS U IIUPOKOW IOJIOCOM
MPOIyCKaHMs TMPEACTaBISET OCHOBHYIO MpOOJieMy B 00JIaCTU KOHCTPYHpPOBaHHUS aHTEHH. Yem
Beimie KY, TeM TpymHee 00ecrneuuTh MUPOKOMOIOCHOCTh aHTEHHBI. B 3aBUCHMOCTH OT TIOJIOCHI
MPOIYCKaHHUsI AHTEHHBI Pa3JeNIAIOTCS Ha Y3KOIMOJOCHBIE, HIMPOKOIMOJOCHBIE, TUANa30HHbIE U
HIMPOKO/IMANIa30HHBIE.

VY3KOMOJIOCHBIE aHTEHHBI 00ECIIEYMBAIOT MPUEM CUTHAIOB B nuama3one 10% oT oCHOBHOM
4acTOTHI. Y HIMPOKOIOJOCHBIX aHTEHH 3Ta BelnurHa yBenuuuBaetcs 110 (10-50)%, nuamna3zoHHbie
AQHTCHHBI UMEIOT KOO(PPUIIMEHT MEePEKPHITHS (OTHOLICHHE BEPXHEH YaCTOTHI MOJIOCH IPOMYCKAHUS
AQHTEHHBI K HIKHEN) cocTaBigeT 1.5-4, a y IIMPOKONOJOCHBIX aHTEHH 3TO OTHOLIEHHUE JOCTUTAET
3Ha4YeHM B nHTEepBase 4-20.

COBOKYITHOCTh OJHOTUITHBIX AHTEHH, PACIOJOKEHHBIX OINpEICICHHBIM 00pa3oM B
MPOCTPAHCTBE, 00PA3yIOT aHTEHHYIO pemieTKy. CUrHan aHTEeHHOM PEIIeTKU COOTBETCTBYET CyMMeE
CUTHAJIOB OT OTAEJIbHBIX aHTE€HH. Pa3nuyaroT uHeliHble (OAHOMEPHBIE) U IUIOCKHUE (IBYXMEPHbIE)
AHTCHHBIC PEIIeTKU. AHTEHHBIC PEIIETKH, Y KOTOPBIX MOXKHO PEeryiaupoBaTh (ha3bl CHUTHAJIOB
OTJICTBHBIX aHTCHH, HA3bIBAIOT (Da3MPOBAaHHBIMHU AHTCHHBIMH perreTkaMu. [lyrem m3menenus as
CYMMHPYEMBIX CHUTHAJIOB MOXXHO MEHSTh IUarpaMMmy HAMpaBIEHHOCTH B TOPHU3OHTAJIbHOU H
BEPTUKAIBHON TIJIOCKOCTSIX W TPOU3BOAUTH OBICTPBIA IOUCK CHUTHAJa IO MPOCTPAHCTBY M
OpPHUEHTAIINIO AHTEHHBI Ha UCTOYHUK U3Ty4CHHUSI.

Paouonpuemnux

PaagronpueMHUK - OCHOBHOE TEXHHYECKOE CPEICTBO MepexBaTa, OCYIECTBISIOUIETO MOUCK,
CEeNIeKIMI0, TpHeM U 00paboTKy paguoCHrHaJIoB. B coctaB ero BXOIiIT  yCTPOWCTBa,
BBITOJIHSAIOLIHE:

- IEPECTPONKY YaCTOThl HACTPOWKHM TIPUEMHHKA W CEJEeKIHUIO (BBIIEICHUE) HYKHBIX
PalMOCUTHAJIOB;

- YCUJICHHE BBIJICJICHHBIX CUTHAJIOB;

- ITeKTUpOBaHKe (CheM HH(pOpMaIum);

- YCUJICHHE BUJIC0 WM HU3KOYACTOTHOTO MEPBUYHOTO CHTHAJIA.

Paznuuator 1Ba BHJA PAJUMONPHUEMHHUKOB: HPSIMOTO YCWJIEHHUS M CyHepreTepoAMHHBIE.
[TosiBUBIIMECS TIEPBBIMU MPHUEMHUKH MPSMOTO YCHIJICHHS YCTYIWIN CYIEPTeTEPOJANHHBIM ITOYTH
BO BCEX paJMOAMaNa3oHaxX, 3a HWCKIIOYEHUEM CBEPXBBICOKMX 4YacTOT. Takas TEeHICHUHUs
00BsICHSEeTCST 00Jiee BBICOKOH CEIEKTHBHOCTBIO M YYBCTBHTEIBHOCTBIO CYINEPreTepPOAMHHOTO
paguoNpHEeMHUKA IO CPAaBHEHHIO ¢ IPUEMHHUKOM MPSMOTO YCUJICHUSI.

B npuemHHKaX MpsIMOTO YCHIICHUS, KaK CIeNyeT U3 Ha3BaHMsI, CUTHAJ Ha BXOJE MPHEMHUKA
(BbIXO/IE AHTEHHBI) CEJEKTHPYETCsl M ycuiuBaeTcs Oe3 u3MeHeHHMs ero yactoT. KadecTBo
UHPOpPMAIINK, CHIMAaeMOH C 3TOTO CHTHaJla, TEM BBINIE, YeM MEHbBIIE YPOBEHb MOMEX (CHTHAJIOB
pa3IMYHON MPUPOJBI C YACTOTaMH, OJIM3KMMM YacTOTe HACTPOMKM NMpHEMHUKa). B maeane mnenu
CEJIEKIIMM JOJDKHBI oOecrnieunBath [ - oOpasnyio ¢opMy c 1OJOCOM MpOIycKaHHs, paBHOMN
MIMPUHE CIEKTPa CEJIEKTUPYEMOTO CUTHAA.

Takwe QUIBTPHI HMMEIOT MHOTO3BEHHYIO, JOCTAaTOYHO CIIOKHYIO KOHCTPYKIHIO W3
TIIaTeNIbHO HacTpauBaeMblx LC - 5J€MEHTOB WM peaqu3yloTcs C  HCIOJIb30BaHHEM
MOBEPXHOCTHBIX aKyCTHYECKHX BOJIH.

CrnoxHOCTh TpobsemMbl oOecrieueHHs] U30MpPATETbHOCTH B PAJAMONPUEMHUKAX IPSIMOTO
yCWJIeHHsT ~ OOYCIIOBJI€HAa  TEXHHMYECKMMH  TPYAHOCTSAMH  CO3JaHUS  OJHOBPEMEHHO
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NEpeCTpanBaCMbIX II0 YACTOTC Y3KOIIOJOCHBIX (I)I/IJIBTPOB C BBICOKMMHU IIOKa3aTCiIdMH IIO
CEJICKTHBHOCTH, B OCOOCHHOCTM TP UX MPOMBIIUICHHOM MpOMU3BOACTBEe. TOJBKO Ha
CBCPXBBICOKHUX YaCTOTaX YAAJIOChb AOCTUTIHYTH BBICOKHUX nokazarTejieii 1mo YYBCTBUTCIIbHOCTU U
U30UpaTeNbHOCTH Oaroapsi NPUMEHEHHI0 B INUPOKOMOJOCHBIX LEMSX BBICOKOH YacTOTHI
CHCLMATbHBIX MATEPUANIOB W YCTPOWCTB: (HUIBTPOB U3 JKEIE30MTTPHUEBOrO TpaHaTa U
MAaJIOIIYMSIIHUX JIaMII OeryIel BOIHBI.

B cyneprerepoiMHHOM MpHUEMHHKE MPOoOJieMa OJHOBPEMEHHOTO OOECIEYCHHUsT BBICOKUX
3HAYCHUI YYBCTBUTEIHLHOCTU M CEICKTHBHOCTH pEIICHA MyTeM IpeoOpa3oBaHHs MPUHUMAEMOIO
BBICOKOYACTOTHOTO CHUTHAJIA TIOCIIE €ro IMPEIBAPUTEIBHON CEIEKIUH M YCUICHUS B YCHIIUTENC
BBICOKOW YacTOTHI B CUTHAJ IOCTOSHHOW YacTOTHI, HA3bIBAEMOM MPOMEKYTOYHOH 4acCTOTOU (CM.
puc. 3.11).

f i
C np
AHTeHHa YEY CHecHTENDb ¥y 5| JerexkTop ¥HY
fr
MpumedaHue:
leTepoanH YBY - YCUNMTENE BEIGOKOH YaGTOTE
Y11 - YCHAMTENE NPOMEXYTOYHOA
HaCTOTHI

YHY - YCHAMTENE HUZKOR YacTOTE

Puc. 3.11. CtpykTypa cynepreTepoJuHHOIO IPUEMHUKA.

[Tocne npeoOpazoBaHusl yCUIIEHUE U CEJEKLIMs BBIIOJHAIOTCS MPUMEHUTENIBHO K CUTHAJIaM
MPOMEKYTOUHON 4acTOThI. [[Jsl MOCTOSHHON MPOMEKYTOYHOW YacTOTHI 3aJ1a4M MO0 00ECIECUECHHUIO
BBICOKOM M30MpATEIbHOCTM W  YYBCTBUTEIBHOCTH pEUIAIOTCS MpOUIE U JIy4lle.
[IpeoOpa3zoBarenb 4acTOThl COCTOMT HMX T€TEPOJMHA W cMmecuTens. ['eTepoauH mpeacTaBiseT
co0oil mepecTpauBaeMblii BpPYYHYIO WJIM aBTOMAaTHYECKH BBICOKOYACTOTHBIH T€HEpaTop
rapMOHUYECKOT0 KOJIe0aHUs C 4aCTOTOM, OTIMYAIOLIENHCs OT YaCTOThl IPUHUMAEMOr0 CUTHaJla Ha
BEJIMYMHY NpPOMEXYTOUHON dYacTtoThl. [Ipouecc mnpeoOpa3oBaHHs YacTOThl NPOUCXOAUT B
CMECHUTEJIE, OCHOBY KOTOPOTO COCTABJISIET HEIMHEWHBIN 3JEMEHT (IOJyNpPOBOJHUKOBBIM IUOL,
TpaH3UCTOp, paauosiamna). Ha Hero mnocTymaroT HPUHMMAEMbI CUTHaI ¢ vacTorol fc u
rapMOHUYECKUH CUTHAJ reTepojuHa ¢ yactotoi fi. Ha BeIxose cMecurens co3iaercs MHOXKECTBO
KOMOMHAIM{ TapMOHUK MPUHUMAEMOIO CUTHaja M KoyieOaHWil rerepoAuHa, B TOM 4MCIE Ha
npomexxyrounoi yactore f,=f.- f.. CenekTuBHbBIC QUIBTPHI YCHIUTENS MPOMEKYTOYHON YaCTOTHI
MPOIYCKAIOT TOJIBKO CUTHAJbI MPOMEXYTOUYHON YacTOThI, KOTOPbIE YCHJIMBAIOTCS A0 BEIUYHHBI,
HEOOXOUMOW JUIi HOpPMalbHOW pabOThl JETEKTOpA. OpHako cynepreTepouHHOMY
NPUEMHUKY MPUCYI PsAJl HEIOCTATKOB, BBI3BAHHBIX IMPOIIECCOM IMpeoOpa3oBaHMsl 4acTOThl. OHU
COCTOSIT B TOM, YTO (DUIBTPHI YCHUJIHMTENS MPOMEKYTOUHOM YaCTOTHI MPOMYCKAIOT HE TOJBKO
MOJIC3HBIE CHUTHAJBI, YacToTa KOTOphix paBHa f.=f+f,, HO m noxuele ¢ wacrorour f,= f. - f,
CUMMETpUYHOU (“3epKanbHOI”) MO OTHOIICHHWI0O K uyactoTe rereponuHa f,.. Ilomexu Ha
“3epKajbHONM” YacTOTE OCJIAONSIOTCS MyTeM JBOMHOIO WIM Ja)ke TPOWHOro mnpeoOpa3zoBaHUs
4acTOT B CYNEPreTepoJUHHOM NpueMHuKe. IIpoMexyTrouHas 4acToTa KaXkI0ro MOCIEAYIOLIETO
npeoOpa3oBaHus MOHMXKaeTCs. B pe3ynbraTe 3TOro nepByro NpoMeKyTOYHYI0 4acTOTY MOKHO 0e3
yimepba ans u30MpaTeIbHOCTH TPUEMHHUKA BBIOpaTh OCTaTOYHO BBICOKOW. [Ipm Oombrmmx
3HAYEHUSX MPOMEXKYTOUHOM YacTOThl ‘‘3epKaibHas’” dYacToTa CYIIECTBEHHO OTJIM4YaeTcs (Ha
VIBOGHHYIO MPOMEXYTOYHYIO YacTOTy) OT CHUTHAJIa W TOJABISAETCS BXOIHBIMH (UIBTpAMU
paauonpUeMHHUKA.

Bo3moxHOCTH ~ paguoNpUEMHUKA  ONPENEIAIOTCA  CIEAYIOIMMH  TEXHUYECKUMU
XapaKTepUCTHUKAMU:

- IMara30HOM MPUHUMAEMBIX YaCTOT;

- YYBCTBUTEIBHOCTHIO;
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- N30MPaTENBFHOCTBIO;

- IMHAMHYECKUM JAHana3oHOM;

- TOKa3aTesIMH KauyecTBa MPUHUMAEMON HH(pOpMAaINH;

- OKCIUTyaTallMOHHBIMU IIapAMETPAMH.

JlnanazoH MNPUHUMAEMbIX 4YacTOT OOECHeYMBaeTCs IIUPUHOM IOJIOCHI IPOITYCKAHUS
CEJICKTHBHBIX DJIEMEHTOB BXOJHBIX (UIBTPOB U (UIBTPOB YCHUIUTENS BBICOKOM YaCTOTHI.
Hacrtpoiika ke NpueMHHMKa Ha HYXHYK 4YacTOTY IPOM3BOAUTCA IIyT€M MEXaHWYECKOW WU
SJIEKTPOHHOM  MEpPEeCTPOMKON  4YacToThl TrerepojauHa. [Ipu T1OMCKE CHUTHAJIOB  BaXKHOM
XapaKTEpUCTUKON SBJISIETCS CKOPOCTh IIEPECTPOMKH, KOTOpas B IAHOPAaMHBIX IPHEMHHKax
(mpuemHUKax J71s1 ObICTpOro 0630pa paauouana3oHoB) Aocturaer cotiu MI'm 3a 1 Mkcek.

UyBCTBUTEIBHOCTh PAJUONPUEMHUKA OLIEHUBAETCS MHHMMAJIbHOM MOIIHOCTBIO WJIU
HaIlpsSDKEHUEM CUTHAJIa Ha €ro BXOJe, IPH KOTOPOW Ha BBIXOJAE NPUEMHHMKA JOCTUTAeTCs
OTHOILICHHE CUTHAJI/TIOMEXa M MOUIHOCTH (HaIpsDKEHHE), HEOOXO0AUMBIE ISl HOPMaJIbHON paboThI
OKOHEYHOM ammaparypbl WM BOCHPHUATHS HMH(GOpMaluy 4YeaoBeKoM. Takasi 4yBCTBUTEIBHOCTD
Ha3bIBaeTCs peanbHOM. [IpenenbHas 4yBCTBUTEIBHOCTh COOTBETCTBYET MOIIHOCTU (HAMPSyKEHUS)
BXOJIHOTO CUTHAJIa, pABHOTO MOIIHOCTH IIIYMOB BXOJHBIX Ilernel panuonpueMHuka. Madopmarms
MI0JIE3HOT'O CUTHAJIa MOIIHOCTHIO MEHEE MOIIHOCTH IIYMOB PaAHONPUEMHHMKA HACTOJIBKO CHIIBHO
UMHU HCKa)xaercs, 4YTO Iepeqadya HWHGOpPMAlKMKW BO3MOXXHA TOJBKO MpPH KOJUPOBAHUU €€
CHEIHaJIbHBIMU IOMEX0YCTONYHUBBIMU KOAAMH.

B nnanazonax aenuMeTpoBbIX M 0Ooyiee KOPOTKUX BOJIH YYBCTBUTEIBHOCTH W3MEPSIOT B
BaTTax WM JAenuOenax o OTHOIIEHHI0O K ypoBHIO B 1 MBt (1bMm), Ha MeTpoBbIXx u Ooisee
JUIMHHBIX - B MHKpoBoibTax (MkB). PeanbHas  4yBCTBUTEIBHOCTH  COBPEMEHHBIX
po(heCCHOHATIBHBIX CYNEPreTepOAUHHBIX MPUEMHHUKOB JIELUMETPOBbIX U CAHTUMETPOBBIX BOJH

Haxoaurcs B mpenenax 10 7-107" BT, NpUEMHHUKOB METPOBBIX W 0oJjiee UIMHHBIX BOJIH
cocrasmusieT 0.1-10 mkB.

N30uparenbHOCTh NMpUEMHUKA OLEHUBACTCS IapaMeTpaMHM  aMIUIUTYIHO-4YaCTOTHOMN
xapakTepucThku (AUX) ero celneKTUBHBIX LiENeH, onmpeensionei 3aBUCUMOCTh KO3 duIeHTa
YCUJIEHUSI TIPUEMHOr0 TPaKTa OT 4acToThl. M30upaTenbHOCTh MIPUEMHUKA MaKCUMalbHasl, KOrjaa
€ro aMIUIMTY/IHO-4aCTOTHAsl XapaKTepUCTHKA MOBTOPsIET (hOpMy CIIEKTpa MPUHUMAEMOI'0 CUTHAJIA.
B aTtom cnydae OyAayT NpUHATBI BCE €ro CIEKTPalbHbIE COCTABIAIOIINE, HO HE IPOITYIIECHbI
CHEKTPAJIbHBIE COCTABJIAIOIIME JPYTruX CHUrHajaoB (momex). IIpakTuuecku peann3oBaTh 3TO
TpeOOBaHUE UPE3BbIUAHO TPYJIHO, TaK KAaK CIIEKTP CUTHAJIOB C Pa3jIM4HON MH(OpMalueil nMeer
U3PE3aHHYI0 MOCTOSHHO MEHSIOUIYIoCcS (GOpMY U CYLIECTBYIOT OOJbIINE TEXHHUUYECKH MPOOIEMbI
npu (pOpMUPOBAHUH AMILTUTYHO-4YaCTOTHOW XapaKTEPUCTUKHU CII0KHOM 3a1aHHON (POPMBIL.

AMIUIMTYHO-4YacTOTHast ~ Xapakrtepuctuka (AUX) paguonpueMHUKa —XapaKTepU3yeT
BEJIMYMHY MPOMYCKAHUS €r0 CEJIEKTUBHBIX LI€Nell B 3aBUCUMOCTH OT YacCTOThI KOJIEOaHUsI CUTHAIA.
B xauectBe nneansHoit AUX paccmarpuBaercs [1-o0pa3nas popma ¢ mupHuHOi, paBHOH cpeaHeit
HIMpUHE CIIEKTpa CUTHAjA.

N361paTenbHOCTh PEeaTbHOIO MPUEMHHUKA OLIEHUBAETCS JBYMS OCHOBHBIMM IOKa3aTENSMU:
HIMPUHOM TOJIOCH! MPOIyCKaHUsi U Kod(hduurueHToM npsMoyroibHocTd AUX paauonprueMHUKa,
peanbHas (opMa KOTOPOH UMEET KOJIOKOI000pa3HbIi BHI.

[[luprHa mONOCH MpomycKaHus omnpenensercs Ha ypoBHe 0.7 1o HampspKeHHIO, a
KO3 PUIMEHT MPSIMOYTOJILHOCTH - OTHOLIEHHUEM IOJIOCHI Mporyckanus Ha ypoBHe 0.1 x mosoce
nponyckanus Ha ypoBHe 0.7. Uem 6onee mosoroil siBnsiercss AUX pannonpueMHUKa, TeM IIUpe
nojoca nponyckaHuss Ha ypoBHe 0.1 mo oTHomeHuto K ypoBHIO 0.7 1 TeM OoJibllle BeTUYMHA
kod(ddurmenta npsMoyrodbHOCTH. KodpduimeHT mpomyckaHus TMO3BOJISIET KOJWYECTBEHHO
OLICHUTH MOJIOTMM XapakTep aMIUIUTYJHO-YaCTOTHOM XapakTEpUCTUKHU paAHONpHEMHHKA. Yem
ommke kodhdumuent npsmoyronpbHOocTH AUYX K 1, TeM Kpyde ee CKaThl U TEM MEHBIIE MOMeX
«TIpoJie3eT» MO KpasMm TMojockl mpomnyckaHus. C Henbl0 yMEHBIIEHHS MOIIHOCTH IOMEX,
OpoUIeAMX B TPakT IPUEMHMKA, MIAPUHY €ro IOJIOCHl IPOIYCKaHWs YCTaHaBIMBAIOT
COOTBETCTBYIOILIEH IIMPUHE CHEKTpa CHUTHaja. B mpuemMHMKax Uil [pUeMa CUTHAJIOB,
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CYIIECTBEHHO OTIMYAIONIUXCS TI0 IIUPHHE, HAlpUMep, peud u Tenerpada, MIUPHUHY MOJIOC
MPONYCKAHUSI PA3JIMYHBIX CEJIEKTUBHBIX LEMEH H3MEHSIOT MyTEM KOMMYTAIIMU CEJIEKTUBHBIX
AJIEMEHTOB (KaTyIIEK UHIYKTUBHOCTH, KOHJAEHCATOPOB).

Tak Kak aKTHUBHBIC AJIEMEHTBI YCHUJIUTEIBHBIX KACKaJIOB PaIUONPHEMHHUKA (TPAaH3UCTOPHI,
JIUO/ABL U JIp.) UMEIOT JIOCTATOYHO Y3KHM MHTEpBaI 3HAYEHUU BXOJHBIX CUTHAJIOB, IMPU KOTOPBIX
obecrieunBaeTCsl IMHEWHOE YCHJICHHE CUTHAJIOB, TO MPH 00pabOTKE CUTHAJIOB C aMIUTUTYI0M BHE
ATUX UHTEPBAJIOB BO3HUKAIOT MX HEJIMHEWHbIE HCKAXKEHUS U, CIEJOBATEIbHO, HCKAXEHUE
nHpopmaruu. B peasbHBIX YCIOBHUSAX YPOBHU CHUTHAJIOB HA BXOJIe MPHEMHHUKOB, HCIIOJIB3YEMBIX
JUIsi A0OBIBaHMsST WH(GOpPMAIMU, CYIIECTBEHHO OTJIMYArOTCsA. Hampumep, TpOMKOCTh pedd Npu
MpYE€ME CHUTHAJIOB 3aKJIaJHBIX YCTPOMCTB MEHSETCS B IIMPOKUX Ipeenax MpH MepeMEeneHUH
TOBOPAILETO YEJIOBEKa B MOMEIICHUH. JIMHAMUYeCKUil Auana3oH XapakTepU3yeT BO3MOKHOCTHU
NMpUEMHUKA 1O OE3UCKa)XCHHOMY IIPUEMY CHTHAJIOB Pa3jJUYHOM MOIIMHOCTH. BennunHa
JTUHAMHUYECKOIr0 IMara3oHa OLIEHUBAETCSl OTHOIIEHHEM MAaKCUMAJIbHOTO YPOBHS K MUHUMAIbHOMY
YPOBHIO TPHHMMAEMOTO CHTHaJ]a W u3Mepsercs B Jnenubenax. I[lpw  HemocrtaTodHOM
JTUHAMHUYECKOM JTUAIa30HE BO3HUKAIOT MCKAXKEHUS IEKTPUUYECKUX CHTHAJIOB, COOTBETCTBYIOIINX
TPOMKHUM 3BYKaM.

s moBBIIEHUS TWHAMUYECKOTO JIMara30Ha COBPEMEHHBIC PaJMONPUEMHUKH COJEpKaT
YCTPOMCTBO aBTOMATUYECKOW perynupoBku ycuienus (APY) nmpueMHOro Tpakta B COOTBETCTBUHU
C YPOBHEM MPUHUMAEMOI'0 CUTHAJIA.

HecooTBeTcTBHE aMIUIMTYAHO-4aCTOTHOW M (Da30BOM XapaKTEpUCTUK, IUHAMUYECKOTO
JMana3oHa paJdONpPUEMHUKA TEKYIIMM XapaKTEpPUCTHKAM CHTHaja TMPUBOIAT K YaCTOTHBIM,
($a30BBIX U HEJIIMHEWHBIM MCKKCHHSIM CUTHAJIA U TTOTepe HH(pOpMaInu.

YacTOTHBIC HCKAKCHUS BBI3BIBAIOTCS IIOJABJICHHEM HIIM H3MCHECHHUSMU COCTAaBJISIOIIMX
CIIEKTpa BXOJHOIO CUrHaima. M3-3a 4acTOTHBIX HCKAKEHMM CHUTHAJl Ha BXOJAE JEMOAYNISATOpa
nproOperaeT GopMy, OTIUIAIONILYIOCS OT BXOTHOM.

®Da30BbIe UCKAKEHUS CUTHAJIA BO3HUKAIOT M3-3a HAPYIIEHUH (ha30BBIX COOTHOIIEHUN MEXITY
OT/ICNIbHBIMU CIIEKTPAJbHBIMU COCTABJISIIONIMMU CUTHAJA TIPU TPOXOKJIEHUU €ro IEeMsM TpakTa
MIPUEMHUKA.

UckaxxeHusi, TpOSIBISIIONIUECS B TOSIBJICHUUM B YAaCTOTHOM CIIEKTPE BBIXOJAHOTO CHUTHAJIA
JOTIOJIHUTEIBHBIX ~ COCTaBIIAIONIMX, OTCYTCTBYIOIIMX BO BXOJHOM CHUTHaje, Ha3bIBAKOTCS
HeluMHelHble. HenuHelHble WCKaKEHMsI BBI3BIBAIOT AJIEMEHTHI PaJMONPUEMHUKA, WMEIOIINE
HEJIMHEHHYI0 3aBHCHUMOCTh MEKIY BBIXOJIOM M BXOJAOM. OHM BO3HMKAIOT IPH MPEBBIIICHUU
OTHOUIIEHUS 3HAYEHU MAaKCHUMaJIbHOM W MHUHUMAJbHOW HANPSHKEHHOCTU 3JIEKTPOMATHUTHOMN
BOJIHBI B MECTE MPUEMA JUHAMUYECKOTO IMaNa30Ha paguoNpUEeMHHKA.

OTH BUIIBI UCKAXEHUN MPUBOJAT K U3MEHEHHUIO MH(OPMAITMOHHBIX IMTApaMETPOB CUTHAJA Ha
BXOJIE JIEMOJIYISTOpA U, KaK CIIEJICTBHE, K UCKaXEHUIO HH(OpMaLuu mocie aemonynsiuuu. Kpome
YKa3aHHBIX JJIEKTPUUYECKUX XapPAKTEPUCTUK BO3MOXKHOCTU PaJMONPUEMHUKOB OILICHUBAIOTCSA
TaKKe MO MX HAJCKHOCTHU, OTIEPATUBHOCTH YIPABIECHUS, BUAAM dIEKTPOMUTAHUS U OTpeOIsieMon
MOIIIHOCTH, MacCO-Ta0apUTHBIM MOKAa3aTEIISIM.

Bonpmme BO3MOXKHOCTH IO MEPEXBATY PAaJUOCUTHAIOB B IIUPOKOM JIMANa30HE YacTOT
MIPEIOCTABIISAIOT CKAHUPYIOIIAE TPHEMHUKH, HEKOTOPBIC THUITBI KOTOPBIX MPUBEICHBI B Ta0. 3.6.

Tabmuma 3.6.
Tum, pupma Muanazon, |[Yyscr., |duHn. ITonoca ITY, xI'n | Pasmepsr, Macca,
MI'g MKB JMaInasoH, cM KT
nb
ESMA, R&S 20-1300 0.23 75 8/15/30/100/2000 | 22x15x46 20
ESMC 20-1300 0.23 75 8/15/30/100/200 22x15x46 12
AR3000A, AOR 0.15-2000 0.35 * 2.4/12/180 14x8x20 1.2
AR8000 0.5-1900 0,35 * 2.4/12/80 15x7x4 0.4
AR5000 0.01-2600 0.32 * 6.3/15/30/110/220 | 22x10x25 3.5
R7000A, ICOM 0.1-2000 0.5 50 2.8/6/15/150 29x11x28 8




90

R7100A 0.1-2000 0.35 50 2.8/6/15/150 24x9x25 6

R8500 0.1-2000 0.5 50 2.2/5.5/12/150 9x11x31 7

[IpumeuyaHue: 4YyBCTBUTENBHOCTh OIpeAelieHa B peXuMe Yy3komonocHoi UM  mpu
OTHOILICHHM CUTHAJ/IIYM Ha BBIXOJE JEeTeKTopa B moiioce TeneponHoro ¢mibtpa 12 n1b Ha
yacTotax 10 500 MIm.

OCOOEHHOCTBIO ATHUX PATUONPUEMHHUKOB SIBIIIETCS BO3MOXKHOCTH OY€Hb OBICTPOIA
(97EeKTpPOHHOM) TepecTpOMKH B MIMPOKOM Juama3oHe yacToT. Kpome Toro, Haumbosee
COBEpIIICHHBIE U3 CKAHEPOB COJEPIKAT YCTPOUCTBO «IIAMSATHUY», KOTOPOE 3alIOMHUHACT BBOJUMEIC
anpuopH, a TaKKe B MPOLIeCcCe MOMCKA, YaCTOThl PAJAMOCUTHANIOB, HE MPECTABIIAIONINE UHTEPEC
JUIsL orepatopa. B pe3ynbTare Takoro 3alOMHUHAHUS PE3KO COKpAIllaeTcsi BpeMs IMPOCMOTpa
HIMPOKOTO HMana3oHa 4acToT.

CpenctBa wu3MepeHHMs TPU3HAKOB CHUTHAjJa BKIIOYAIOT OOJBIION Ha0Op pazIu4HbIX
MPOrPaMMHO-AIIAPATHRIX YCTPOUCTB U TPUOOPOB, B TOM YHCIIE YCTPOMCTBA MTAHOPAMHOTO 0030pa
U aHallu3a CIEKTpa, U3MEPUTENIM BPEMEHHBIX MapaMeTPOB JUCKPETHBIX CUTHAJIOB, ONpEAeTUTeNn
BUJIOB MOIYJISIIIMH M KOJIA.

Paspemienue no nakinonHou gansHoct B PCA obGecnieunBaercs, kak u B npyrux PJIC BO, 3a
CYET UMITYJILCHOTO PEXKHMA UX PaOOTEHI.

[Tpu HabmroneHUM 3eMHOM MOBEepXHOCTH ¢ momollblo PCA mpeabsBisiOTCS KECTKHE
TpeOOBaHUS K MPSMOJIIMHEHHOCTH TPASKTOPUHU TIOJETa CaMmoJjieTa, K CTaOMIBbHOCTH aMILTUTYIHO-
(ba30BbIX xapakTepucTHK npuemorniepenatoniero tpakra PJIC u yctpoiictB 00pabOTKH CHUTHAIIOB,
apaMeTpoB Cpeibl PaCIpPOCTPAHEHUS W XAPAKTEPUCTHK OTPAKCHHS PAIMOBOIH HAOIIOIACMBIX
00bekToB. s uudpoBoil 06pabOTKU CUTHANIOB TpeOyeTcs Tak ke OoJbliasi maMarth OOPTOBOTO
KOMITBIOTEpA.

Hapsiny ¢ TeHaeHIMel MOBBIMICHUS YacTOT Ul YIY4IICHUS pa3peliaroieil crnocoOHoCTH
paarosoKaTopa B IOCJIETHEE BpEMs IMOSBWIMCH JIOKATOPHI, WCIONB3YIOIIUE Oojiee HHU3KUE
YacTOTHl - B MpejAeNiaX JEHUMETPOBBIX U METPOBBIX BOJH. [J1aBHOE NpPEHMYIECTBO HHU3KUX
4acTOT - CYNIECTBEHHOE YBEIUYCHUE MPOHHUKAIOMICH CIOCOOHOCTH OO0JIydaromuX CUTHANIOB. Jliist
CyXOi TIOYBBI OHAa MOKET JOCTUTaTh HECKOJIBKUX MeTpoB. 10 3HauuT, uro PJIC moxer
HAOJIIO/IaTh CHTHAIBI, OTPAXXCHHBIC HE TOJIBKO OT TOBEPXHOCTH 3eMJIM WM O0BEKTa, HO U
pa3IMYHBIMH HEOJHOPOJHOCTSIMH B ThyOuHe. [TOSIBISIOTCS JOMONHUTENbHBIE NEMACKUPYIOLIUE
MpU3HAKA 00BEKTOB M BO3MOXKHOCTh WX HAOJIOJCHUS ITPH MacKUPOBKE, HAIIPUMED, €CTECTBEHHOM
pPacTUTEIHHOCTHIO.

3.3 Cnoco0bl 1 cpeacTBa NOACAYIIUBAHUSA

[MoacnymmBanue - MeToA AO0ObIBaHUA HWHGOPMAIMHM, HOCHTEIEM KOTOPOH SIBIAETCA
aKyCTHUEeCKas, THAPOAKyCTUYEeCKas U celicMUUYecKas BOJTHBI. ITOT METO/ TOOBIBAaHUS UMEET CTOJIb
e JIOJITYI0 MCTOPHIO, Kak W HabmtoneHue. Bo BpeMeHa OTCYTCTBHUS CHEIUATBHBIX TEXHUYECKHUX
cpenctB uHdopmarnus 100bIBaach MyTeM MOJACTYIIMBAHUS PEYUd M JPYTUX 3BYKOBBIX CUTHAJIOB
yIiaMd 3JI0YMBIIUIEHHHKA. TepMUH “TIONCTYyNIMBAHWE” COXPAHWICS U TIOCJHE MOSBICHUS
pa3HOOOpPa3HBIX TEXHUYECKHX CPEJICTB, MO3BOJSIONIMX CYIIECTBEHHO YBEITHYUTH JAIbHOCTh
nojAcaymmBaHus. HekoTopele W3 STHUX CPENCTB pa3MbUIA TPAHUILy MEXKIy HAOIIOJACHUEM U
nepexBatoM. [loacnymuBanue, Hampumep, Tele(QOHHBIX pPAa3TOBOPOB IMYTEM MOIKIIOYCHUS
MPUEMHHUKA AJIEKTPUUYECKUX CUTHAIOB K Tesie(OHHOMY Kabelto MOKHO pacCMaTpUBaTh TAKXKe Kak
MepexBaT EKTPUIECKIX CUTHAJIOB TeJIe()OHHOMN CETH.

Pa3nuuaroT HENOCPENCTBEHHOE MOJCIYIIMBAHWE M NOJACIYIIHBAHUE C  ITOMOIIBIO
TEXHUYECKUX CPEICTB.

[Ipr HEmoCpenCTBEHHOM MOJACIYIIMBAHUN AKYCTUYECKUE CUTHAIIBI, PAaCIPOCTPAHSIOIINECS
OT MCTOYHMKA 3BYKa IPSAMOJIMHEMHO B BO3JyXE, [0 BO3AYXONPOBOJAAM WM 4Yepe3 pa3jIuyHbIE
SKpaHbl (ABEpH, CTEHbI, OKHA U JIp.), IPUHUMAIOTCS CITYXOBOM CUCTEMOH 3710YMBIIUIEHHUKA.

CrnyxoBas cucTeMa 4YeJoBeKa 00ECIeUMBAET MPUEM aKyCTUYECKHUX CUTHAJIOB B JTUAIa30HE
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3BYKOBBIX (20-20000 I'x) 4acToT, rpaHUIlbl KOTOPOTO ISl Pa3HbIX JIIOACH KOJIEOIIOTCS B IIMPOKUX
npeaenax u U3MEeHSII0TCS ¢ Bo3pacTtoM. [Ipenen caplmmMMOCTH y MOJIOJBIX JIFOAEH cOocTaBisieT 16-
20 k', A1 MOXKWIIBIX JIFOJIe OH CHuXkaercss B cpeaneM 1o 12 kl'm. Jlmamna3oH MHTEHCHUBHOCTH
BOCIPUHUMAEMBIX YXOM 3BYKOB O4eHb Besquk. Ha wactore 2000 'ty Hanboee HHTEHCUBHBIN 3BYK,
KOTOPBIA YEOBEK MOXET BBIHECTH, MPUMEPHO B 10" unTencuBHee  camoro  craGoro
BOCIIPUHUMAEMOro 3Byka. [l mpelacraBieHus YpOBHS HMHTEHCUBHOCTM 3ByKa IMpPU TakoOM
OTPOMHOM JMANa30HE MIPUMEHSIOT OTHOCUTENBHYIO Mepy B b MO OTHOHIEHUIO K MOpOTY
capliluuMocTH 3Byka Ha 4dactore 1000 I'm. VHTEHCHMBHOCTBH 3ByKa 4YeEJIOBEK OLICHUBAET KaK €ro
TPOMKOCTh. MEXIy MCUXOJOTUISCKIUM BOCIIPUSATHEM TPOMKOCTH U (PU3NICCKON HHTEHCUBHOCTHIO
3ByKa HET MPSIMOT0 COOTBETCTBUS. [ POMKOCTh 3ByKa 3aBUCUT HE TOJIBKO OT €r0 MHTEHCUBHOCTH,
HO M OT 4acToThl. lIpM ITOCTOSIHHOW MHTEHCHBHOCTH 3BYKHM OYE€Hb BBICOKOM M OYEHb HU3KOHU
YacTOThl KaXyTcsl 0ojiee TUXMMH, YeM 3BYKH cpellHed 4acTOThl. [lopor CIBIIIMMOCTH CIIyXOBOi
cuctembl Ha gactote 20 ['m Beitie mopora B amamazone 2000-5000 I'y mpumepro Ha 70 b, a Ha
gactore 10000 I'm mpubnusutensHo Ha 15 1b. CremoBarenbHO, MaKCHMallbHas JadbHOCTH
HETMOCPEICTBEHHOTO TOJICTYIIMBAHUS H3MEHSETCS B IIMPOKHUX IMpeesiax B 3aBHCHUMOCTH OT
CIIEKTpa 3BYKOB TOBOPSIIEr0 4einoBeka. JKEeHCKUH TojoC paBHOM MHTEHCHUBHOCTU CIBIIIEH Ha
0O0JIbIIEM PACCTOSTHUU, YEM MYKCKOM.

Yim 4enoBeka MIOXO MPHUCIOCOOTIEHBI AJISi BOCHPHUATHS 3BYKOB, PACIPOCTPAHSIOMIUXCS B
TBepaoil cpene. C 3TON 1ENbI0 HCIONB3YIOTCS YCTPOMCTBA - CTETOCKOIIBI, KOTOpBIE MEPENaroT
Koje0aHusi TOBEPXHOCTH TBEPAOH Cpeabl pacHpOCTpaHEHUS B CIyXOBBbIE MPOXOABI YIIEH
yesnoBeka. CTETOCKOMBI MIMPOKO MPUMEHSIOTCS B MEAMIIMHCKOW MPAKTUKE JUISI MPOCITYIINBAHUS
3BYKOB B Telle uenoBeka, OHU mpencTaBisieT co00il OQuH UM J1Ba THOKHUX 3BYKOMPOBOJIA B BUJEC
PE3UHOBBIX WJIM M3 JPYTUX CHUHTETHMUYECKUX MAaTEPHAIOB TPYOOK, COCAMHEHHBIX C KOHTAKTHOU
IUIOMIAJIKOW ¥ TEPEelalolIuX 3BYKOBOE KoOJIeOaHHME OT MOBEPXHOCTH TBEPAOTrO Tela K yIiam
YeJIOBEeKa. DTH 3BYKOIIPOBO/IbI JIOKATU3YIOT U HAMPABIISIOT 3BYKOBYIO BOJIHY K yIlIaM YeJIOBEKa, a
TaKk)Ke M30JUPYIOT €€ OT aKyCTHYECKHX MOMEX B OKpY’KalolleM IpocTpaHcTBe. s qoObiBaHUs
WH(pOpMAIUK TPUMEHSIFOTCS CTETOCKOIIBI, Y KOTOPBIX IIJIONIA/IKa, KOHTAKTUPYIOIIas ¢ TBEPAOH
MOBEPXHOCTHIO TBEPIIOM Cpelbl PAacIpOCTpaHEeHHs], COeqUHEeHa ¢ MeMOpaHoi Mukpodona. s
MPOCIYIIUBAHUSL CTPYKTYPHBIX 3BYKOB TOJOOHBIA aKyCTOSJEKTPUUYECKUM TpeoOpa3oBaTeib
(aT4Mka) CTETOCKOIA MPKUMAIOT WK MTPUKIICUBAIOT K TIOBEPXHOCTH CTEHBI UITU TPYOBI.

OCHOBHOM HENOCTAaTOK HEMOCPEACTBEHHOTO TMOJCIYIIMBAHUS - Majas JalbHOCTD,
COCTaBISIONIAs Al peud cpenHed (HOpMalbHON) TPOMKOCTH €AMHUIBI M JECATKH METPOB B
3aBUCHMOCTH OT YpOBHS momex. Ha ynuiie ropoja HambHOCTH CIBIIIUMOCTH JHEM COCTaBIISET
BCETO HECKOJIBKO METPOB.

[ToacnymmBaHue ¢ TOMOIIBIO TEXHUYECKUX CPEACTB OCYIIECTBISIETCS MTyTEM:

- IepexBaTa aKyCTUYECKUX CUTHAJIOB, PACIpPOCTPAHSIOIIUXCA B BO3AYXE, BOJIE U TBEPABIX
Temnax;

- IepexBaTa OMNACHBIX CHUTHAJIOB OT BCHOMOTATEIbHBIX TEXHUYECKUX CPEJICTB M CHUCTEM;

- MPUMEHEHHS JIA3E€PHBIX CHCTEM TOJICTYITNBAHUS;

- C UCIIOJIb30BAHUEM 3aKJIQHBIX YCTPOICTB;

- BBICOKOYaCTOTHOT'O HaBsI3bIBAHMSI.

KoHKpeTHbI METOJT MOJCITYIIMBAHUS PEAIU3YETCS] ¢ MCIOJIb30BAaHUEM COOTBETCTBYIOLIETO
TEXHUYECKOTO CcpeacTBa. [l moAciymmBaHus TPUMEHSIOT CICIYIONINE TEXHUYECKHUE CPEeJICTBA:

- aKyCTHYECKHE IPUEMHHKH, B TOM YHCJI€ HAIPaBICHHbIE MHKPO(QOHBI,

- MPUEMHUKH OMACHBIX CUTHAJIOB;

- aKyCTUYECKHE 3aKJIaIHbIe YCTPOICTBRA;

- JJa3epHBIC CUCTEMBI TTOACTYIITMBAHNUS;

- YCTPOMCTBA MOACTYITUBAHUS MTyTeM BEICOKOYACTOTHOTO HABSI3bIBAHHMS.

AKyCTHYECKHE PUEMHUKHU TIPOBOJIAT CEJICKIUIO TI0 MTPOCTPAHCTBY aKyCTHUECKUX CUTHAJIOB,
pacIpoCTPaHSIOMIUXCST B aTMOocdepe, BoJE, TBEPIBIX Telax, MPeodpa3yloT MX B IJIEKTPUYECKUE
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CUTHAJIbI, YCHJIMBAIOT U CEJIEKTHPYIOT IO YacTOTE DJIEKTPUUYECKHE CHTHAJIBI, MPeoOpa3yroT UX B
AKyCTHUYECKYIO BOJIHY JJI 0oOecreueH sl BOCTIPUATHS HHPOPMAIIUH CIIyXOBOM CHCTEMOI! ueroBeKa.
Kpome Toro, snekTprudeckre CUrHalbl C BBIX0/1a MPUEMHUKA TMTOAAI0TCSA HAa ayAMMarHUTO(POH JUIs
perucTpanuu akycTuueckon nHbopMaiuu.

TumoBas cTpyKTypa aKyCTHUECKOTO MPUEMHHKA MpHUBeIeHa Ha puc. 3.12.

Mukpodon CenekTHEHLIRA JNeKTPOAKYCTHYECKMA
YCHNMTEND npeofpazoBaTent
AynuomardivtochoH

Puc. 3.12. CtpykTypHas cxema akyCTUUECKOIO MPUEMHHUKA.
Muxkpoghonut

MukpodoH BHIOTHAET QYHKIHUIO aKyCTOIEKTPUIECKOTO MPeoOpa3oBaHus U B, OCHOBHOM,
onpeacsICT 4YyBCTBUTCIBHOCTH M JUAlla3OH YaCTOT MPUHHUMACMBIX AKYCTHYCCKHUX CUTHAJIOB.
Koncrpykuuns MukpooHa onpesenseT ero 1uarpaMmy HalpaBJIeHHOCTH.

B nacrosimee Bpemst  co3maHbl  MHUKPO(OHBI, B  KOTOPBIX  HCIOJNB3YIOTCS  JUIS
aKyCTORJICKTPUUECKHX MpeoOpa3oBaHMil pa3suuHble (Qu3MUecKue mpouecchl. Kiaccupukanms
MUKpPO(QOHOB IpUBeEIeHa Ha puc. 3.13.

bk O OHE

np ApHHLKNY no Hanpas- no nonoce no cnocogy N0 KOHCTPYKLMK

AEHCTEKA HOCTH HacTaT MpMMEHEHMA
- ¥MOMEHEE - HEHANREENEHHEIE - Y3KONONOGHLIE - BO3ONUIHEIE - WMPOKOro NpMMe-
- INekTROAOMHE- - OJHOGTOROHHER - WHPOKONONOGHEE - TWAapo- HEHMA
HBGKHE HANPAENEHHOGTH - AKYGTHYBGKME - gneyMantHE e
- KOHAOBHGATOPHER - ooTRoA HaNpaE- - KOHTAKTHEIE - KAMYITHEOE H-
-NbE303NEKTHM-  MEHHOCTH HblE

YEGEHE

Puc. 3.13. Knaccuduxkanust MUKpo(hoHOB.

VYronapHble  MUKpOQOHBI  SBJISIOTCS  HauOojee JIPEBHUMHU  aKyCTOAJIEKTPUYECKUMU
(GyHKIMOHATIBHBIME TIpeoOpa3oBareasiMiu. OHHM TPEICTAaBIAIOT COOOM KpPYTiaylo KOpOOOuUKy C
TPAaHYJIUPOBAHHBIM JPEBECHBIM YIJIEM, 3aKPbIBAEMYIO TOHKOM METAUIMYECKOW yNpyrou
KpBIIIKON - MeMOpaHoii. K anexTpoay, ykperieHHOMy Ha JJHe KOpoOOUKH, U MeMOpaHe MoAaeTcs
HaIpsKEHUE okosmo 60 B, mox nedcTBHEM KOTOPOrO B Macce YroJIBHOTO —IOPOIIKa
IpOTEKaeT dEKTpUYecKuid TOK. [IpuHIMI paboThl YToJIbHOTO MUKPO(OHA OCHOBAH Ha U3MEHEHUH
COMPOTUBIIEHUSI YrOJBHOTO TIOPONIKA, HAXOMALIETOCS MEXKIy MeMOpaHOW M HENOABM)KHBIM
ANIEKTPOAaMHU. AKYCTHYECKHE BOJHBI MNPUBOAAT MeMOpaHy MHKpodoHa B KojeOaTenbHOe
JBWJKECHHUE, TOJ JEHCTBHEM KOTOPOM HW3MEHSETCS CTENEHb CXKAaTHS YrOJIBHOIO IOPOIIKA H
IJIOLIAJb COIPUKOCHOBEHHUs €ro IpaHyll Apyr ¢ ApyroMm. B pesyibrare 3TOro CONpOTUBIIEHUE
MOPOILKA U CHJIAa MPOTEKAIOIIET0 Yepe3 HETO TOKA MEHSAETCSl B COOTBETCTBUU C TPOMKOCTBIO 3BYKA,
T. €. IPOU3BOJUTCSA 3aITUCh HH(OPMAIIMK TYTEM aMIUIUTYTHONH MOIYJISIIIUN SJIEKTPUUYECKOTO TOKA.

ConpoTuBieHHE YrojabHOTO MHKPO(OHA 3aBHCUT OT €ro IMOJIOKEHHS B IPOCTPAHCTBE
OTHOCHUTEJIbHO HMCTOYHMKA aKyCTUYECKOrO CHUTHaja, 3€pPHUCTOCTH M TEXHOJOTMH OO0paboTKH
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MOPOIIKA, TOKA MHTAaHUS U JPYrUX (PaKTOpoB. DTO CONPOTHBIEHHE MOXET COCTAaBISATH Y
HU3KOOMHBIX MUKpO(DoHOB 35-65 Om, cpenHeoMHBIX - 65-145 OM u BbhICOKOOMHBIX-145-300 OM
[17]. YrombHble MHUKPOGOHBI UMEIOT HHU3KYI0 CTOMMOCTH, CO3JAIOT 0€3 JIOMOJHUTEIHHOTO
YCUJIUTENST YPOBHH CHUTHAJIOB, JOCTaTOYHBIC [UIsi Hepeqaud MX Ha Oosbluue (AECATKH KM)
paccrosiHus. OJHAKO OHM Y3KOIOJOCHBIE, UMEIOT HU3KYI0 UYBCTBUTEJIBHOCTb M HYKIAKOTCS B
MOIIHOM MCTOYHHUKE TOKa. Mcrnonb3yroTces B TeaedOHHON MPOBOIHOM CBS3U.

KoHCTpyKkIusi ~ A/MEKTPOAMHAMUYECKHX  MHKPO(GOHOB  aQHAJOTMYHA  KOHCTPYKLIHHU
3JIEKTPOIMHAMHYECKOTO TPOMKOTOBOPHUTENA. UyBCTBUTEIBLHOCTh HMX coctaBisger 1.6-2 mB/IIa.
Junamuueckne MUKpPO(OHBI OTHOCHTEIBHO MPOCTHI, HAASKHBI B pabore, MOryr paboTarh B
HIMPOKOM JHara3oHe TeMmIepaTyp U BIKHOCTH, YCTOMUMBBI K COTPSACEHUSM M LIMPOKO
IIPUMEHSIOTCS B Pa3JIM4YHON 3BYKOYCUIIUTEIBHOM U 3BYKO3AIIMCHIBAIOIICH almaparype.

B snektpomarnutHOM ~ MuUKpooHEe B pe3yiapTaTe  KojeOaHuM =~ MeMOpaHbl U3
(deppoMarHuTHOrO MarepHuaja BO3HHMKAET 3/C MHAYKIMH B OOMOTKE HETOABM)KHOW KaTYIIKH C
CEpJICYHUKOM, IO KOTOPOIl MPOTEKAET MOCTOSIHHBIH TOK.

Konnencaropusiii MUKpOGOH TMpeACTaBIsSET COOOW KarcCioib, COCTOSIIMA U3 JBYX
napajuieIbHO PACHONIOKEHHBIX TJIACTUH-AJIEKTPOIOB, OJWH U3 KOTOPBIX MACCHUBHBIN, APYrow -
TOHKast MeMOpaHa. DIEKTPoaAbl 00pa3yIoT KOHACHCATOP, EMKOCTh KOTOPOTO 3aBUCHT OT IUIOLIAN
IUTACTHUH U PACCTOSAHUS MEXKIy HUMHU. K 35ekTpoiaM MoABOUTCS Yepe3 pe3rcCTop MOJSpU3YIolee
NOCTOSIHHOE HanpsbkeHue. [Ipu Bo3zaelicTBUM Ha MeMOpaHy 3BYKOBBIX BOJH H3MEHSIOTCS
paccTosHUSL MKy AJIEKTPOJaMU UM €MKOCTh KOHJIeHcaTopa. B pesynbpTaTe uepes3 cOnmpoTHBICHUE
IPOTEKAaeT TOK W BO3HMKAET HANpsHKEHUE, aMIUIUTyJa KOTOPBIX IMPONOPLHUOHAIbHA 3BYKOBOMY
naBieHuo Ha memOpany. Ilpu pacctosHuu mexnay oOxiagkamu 20-40 MKM U TOJSPHU3YIOIIEM
HANpsHKCHUU B HECKOJIBKO JIECSITKOB BOJIBT YyBCTBUTENILHOCTh MUKpodoHa nocturaer 10 mB/Ila.
Kongencaropusie MUKpOGOHBI UMEIOT BBICOKAsi YyBCTBUTEIBHOCTb, DPABHOMEPHYIO YaCTOTHYIO
XapaKTEepUCTUKY B 3BYKOBOM JIMalla30HE, HO CTOMMOCTb MX TakKe BbICOKAa. lcmonb3yroTcst B
OCHOBHOM KaK U3MEpUTENIbHbIE MUKPO(DOHBI.

Pa3HOBHIHOCTBIO KOHJIEHCATOPHOTO MHKpO(OHa SBISIETCS 3JIEKTPETHBI MHKPO(dOH,
MeMOpaHa KOTOPOIO BBINMOJIHEHA M3 MOJMMEPHBIX MaTepUasIoB (CMOII), CIIOCOOHBIX B CHUJIBHOM
AIIEKTPUYECKOM II0JI€ M IPHU BBICOKOW TEeMIIepaType 3apsKaTbCsl U COXPAHSATH AJIEKTPUUYECKHUI
3aps MPOAOIDKUTENbHOE Bpems. Takue MaTepuasbl Ha3bIBalOT 3ieKTperamMu. MemOpaHa wu3
AJIEKTPETa METAJUIM3UPYETCS, MEXAY TUIACTUHAMH BO3HUKAET PAa3HOCTH MoTeHInanoB 45-130 B.
OJeKTpeTHble MUKPO(OHBI JIeHIeBIe KOHIEHCATOPHBIX, HE HYX/IalOTCS BO BHEIIHEM HCTOYHUKE U
HIMPOKO MPUMEHSIOTCA Ul 3BYKO3alMCHIBAIOLIEH ammapaTypbl, B TOM 4YHCIE JJIs HErJIacCHOTO
MO/CIYIINBaHUS.

JelicTBe TIBE302JEKTPUUYECKOTO MHUKpOGOHA OCHOBAHO Ha BO3HUKHOBEHHWH JJIC Ha
MOBEPXHOCTH IJIACTHHOK M3 Mbe30MaTepHasa, MEXaHUUeCKHU CBsI3aHHbIX ¢ MeMOpaHoii. Konebanus
MeMOpaHBbI 1O/ 1aBJIEHUEM aKyCTHUECKOMN BOJIHBI EPEAat0TCs be303JIEKTPUUECKOH IIIaCTUHE, Ha
MOBEPXHOCTU KOTOPOM BO3HMKAIOT 3apsfbl, BEJIWYMHA KOTOPBIX COOTBETCTBYET YPOBHIO
TPOMKOCTH aKyCTHYECKOTO CUTHAJIA.

[To HanpaBieHHOCTH MHUKPO(GOHBI PaA3JENAIOTCS Ha HEHANpaBJICHHbIE, IBYXCTOPOHHEH,
OJIHOCTOpPOHHEH HampaBiieHHOCcTU. HampaBieHHOCTh MHKpO(GOHa OmpenenseTcss MO YPOBHIO
CHTHAJIa HA €ro BBIXOJIE B 3aBUCHUMOCTH OT MOBOPOTa MUKpPO(OHA MO OTHOIIECHHIO K MCTOYHUKY
AKyCTUYECKON BOJHBI B TOPU30HTAIIBHON U BEPTUKAIBHOM TUIOCKOCTSIX.

[MupunHa ArarpaMMbl HAIIPaBICHHOCTH MUKpPOQOHA OIleHUBAaeTCs B Tpaaycax Ha yposHe 0.5
(0.7) oT MakCUMaIbHOW MOIIHOCTH (aMIUTUTY/BI) DJIEKTPUUECKOTO CHTHAJIA Ha €ro BeIxoze. Yem
yKe MIMpPUHA JAUAarpaMMbl HAMPaBIEHHOCTH MHUKPO(OHA, TEM MEHbIIE JI0JII TOMEX MOoMagaeT Ha
ero MeMOpaHy M3 HalpaBiICHHUM, OTIMYAIOIIMXCS OT HANpPaBJIEHUS HA UCTOYHUK aKyCTUYECKOTO
curHana c wuHpopMmaruen. IIpocTpaHCTBEHHOE OrpaHMYEHHE IOMEX IIOBBIIIAET OTHOLICHHE
CUTHaj/moMexa Ha MeMOpaHe MukpodoHa. YacTOTHbIE HCKaKEHUS TpU MpeoOdpa30oBaHUU
AKyCTMUYECKON BOJIHBI B AJIEKTPUYECKUI CUTHAJ OINPEAEIAIOTCS HEPAaBHOMEPHOCTBIO YAaCTOTHOM
XapaKTepuCTUKU MukpodoHa. OnHa ompenenseT OTKJIOHEHHS  YPOBHS  CHEKTPAJIbHBIX
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COCTABJIAIOLINX 3BYKOBOI'O CHUTHAaJa Ha BBIXOJE MPeoOpazoBaTessl MO OTHOLICHHIO K BXOJHOMY
CUTHAITY.

Just  moObiBaHus WHGpOpPMAIMK OCOOBI HMHTEpeC TMPEACTaBISIOT OCTPOHANPABICHHBIC
MUKPOQOHBI, KOTOPbIE MO3BOJISIOT CYIIECTBEHHO YBEJIUYUTH JAIBHOCTH MoAcTymuBaHus. Octpas
HANpaBICHHOCTh MHUKPO(OHOB OOECIEUMBAETCS 32 CYET COOTBETCTBYIOUIEW KOHCTPYKIIUU
MUKpPO(OHA, KOTOPYIO MOXKHO MPEICTaBUTh B BHJI€ aKYCTHUECKON aHTEHHBI C COOTBETCTBYIOLIECH
qUarpaMMol HampaBiIeHHOCTU. Takas auarpaMma HampaBIEHHOCTH (OPMHUPYETCS pa3iMuHBIMU
AKyCTMUECKMMH aHTEHHAMH, COJIEpPKallUMH IUJIOCKYIO, TpyOuaTyl0o U mHapaboIndecKyro
MIOBEPXHOCTH.

AKkycTuueckass ~ aHTeHHa  mapaboinyeckoro  MUKpodoHa  MPEICTaBisieT  coOoi
napabonudeckoe 3epkayio auamerpom mnpumepHo 300 MM, B (GOKyce KOTOPOro pa3MemacTcs
MeMOpaHa mukpodoHa. Koapdunuent ycunenus takoro Mmukpodona gocturaer 80 nb

TpyOuatelii OCTpOHANIPABICHHBI MUKPO(QOH COCTOUT U3 OJHOW TPYOKH JAUAMETPOB OKOJIO
80 MM wiu Habopa TpyOOK, HJIMHBI KOTOPBIX COTJIACOBAHBI C JJIMHAMHU BOJH aKyCTUYECKOTO
curnaina. B ropue Tpy0ok ykpersiercs MemMOpansl MEKpopoHOB. Hanbonbmas niuHa TpyOKu mim
ux Habopa He npesbimaer 650 mm. Koaddunment ycunenus takoro Mukpodona gocruraet 90 nb.

Ha ocHoBe mnapabosinyeckoii M TpyOuaTOl aKyCTHYECKMX AaHTEHH CO3/]aH, Halpumep,
IpaJMeHTHBINA HarpaBieHHbIH MHKpopoH UM 124.2; KOTOpBIA COCTOUT M3 TPYOKH ITUAMETPOM
20 MM B IOPOJIOHOBOM BETPO3ALIUTHOM YeXJe, Hapabon4ecKoro oTpaxareis ruamerpom 175 mm
U3 aKpWIOBOW IUIacTMAacCchl M Kamcrousi Mukpodona. JlnmmHa MukpodoHa COCTaBiIsIeT B
3aBucuMocTH OT Mogudukanuu 150 nau 200 mM. [luprna auarpamMmbl HanpaBIEHHOCTH TaKOI'O
mukpodona ymenbieHa 10 30, 20 u 10 rpagycoB (1t pa3HbIX MOAU(DHUKAIIHIA).

[ToBepXHOCTh MJIOCKOIO HAIIPAaBICHHOTO MUKpPO(OHA BCTpAauUBaeTCs B CTEHKY aTTalle-Keica
WIA B JXWIET, HOCUMBIA IMOJA pyOamlkod M THHKAKOM, W IepelnaeT KoyiebaHus MeMOpaHam
MHUKPO(OHOB, YKPEIUIEHHBIX Ha IUIOCKOW IIOBEPXHOCTH. 3a CYeT YBEJIMYEHHOW IUIOaan
MOBEPXHOCTH, BOCIHPHUHMMAIOIIEH KOJI€OaHUSI aKyCTHYECKOW BOJIHBI, NIMpUHA JUarpaMMBbI
HarpaBleHHOCTH cocTaBisier 20-25 rpaaycoB. Takoit MuKpodoH oOecrieuuBaeT ChbeM pedeBOi
uH(pOopMaluu Ha yaaneHuu 10 50 MeTpoB OT UCTOYHHKA.

Pexknmamupyemple  BO3MOXKHOCTH 1O  JAJBHOCTH  NOJCIYIIMBAHWS  HaIlpaBJICHHBIX
mukpopoHoB (100 u Oonee wmerpoB) 3aBblmatoTcss. [lo oneHke peanbHas JalbHOCTD
NOJCIYIINBaHUsS pedeBod MHGOpManMM Ha YJIUIE TOpoja COCTaBseT Npu Kod(pQUIMEHTe
HaIpaBJIEHHOTO JielcTBUS MUKpodoHa 15 nb Bcero 6-12 m.

ITo nuanazoHy 4acTOT MUKPO(OHBI pa3femsOTCs Ha Y3KOMOJOCHBIE U IIMPOKOMOJIOCHBIE.
V3kononocHele  MHUKpO(OHBI TIpeaHazHadeHbl Juisi  nepenaun  peud. lllupoxomonocHsie
MHUKPO(GOHBI UMEIOT OoJiee MUPOKYIO MOJOCY YacTOT U Mpeodpa3yroT KojeOaHUs B 3BYKOBOM M
YaCTUYHO YJIbTPa3BYKOBOM JlMana30HaX 4acToT.

I[To ciocoOy mpuMeHeHUs] MUKPO(OHBI pa3AessoTcs Ha BO3AYIIHbIE, TMIPOAKyCTHUYECKUE
(rumpodonbl) u KoHTakTHBIE. [lociennue mpemaHa3sHA4YeHBI ISl TIPUEMa CTPYKTYPHOTO 3BYKa .
Hanpumep, koHTakTHbBIM cTeTockonmHblii Mukpodhon UM 012, mnpukperuieHHBIH K CTeHe
MOMEILEHUS], TTO3BOJIIET MPOCITYIIMBATh Pa3rOBOPHI B COCETHEM MOMEIIEHUH MPU TOJNIIUHE CTEH
1o 50 cm. Moaudukanmeid KOHTaKTHBIX MHUKPO(GOHOB SBIAIOTCS JapUHTO(POHBI U OCTEO(OHHI,
BOCIPUHUMAIOIIME U TpeolOpasyronive B 3JIEKTPUUYECKHE CUTHAJIBl MEXaHUYECKHE KOJeOaHUs
(BUOpaluu) CBA30K M Xpslllell TOPTaHW WM KOCTH 4Yepena TOBOPSILEro. DT NMPpHOOpPHI Mallo
YYBCTBUTEIbHBl K BHEIIHUM IOIyMaM M MO3BOJIAIOT I€pelaBaTh PEUEBYI0 HHPOpPMAIUIO U3
MIOMEILEHUN C BBICOKUM YPOBHEM aKyCTHYECKHX IIIYMOB.

Bo3moxxHOCTH MUKPO(OHOB ONPEENSIFOTCS CAEAYIOIUMHU XapaKTepUCTUKAMMU:

- 0CEBOM YyBCTBUTEIBHOCTHIO Ha yactoTe 1000 I'ny;

- TUarpaMMoi HarpaBJIEHHOCTH;

- IMara3oHOM BOCIIPOM3BOIMMBIX YaCTOT KOJeOaHUH aKyCTHUECKOI BOJIHBI,

- HEPaBHOMEPHOCTBIO YaCTOTHON XapaKTEePUCTHKHY;
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- Macca-radapuTHBIMH XapaKTePUCTHKAMHU.

UyBCTBUTENBHOCTh - OAMH W3 OCHOBHBIX IOKa3aTened MHUKpOPOHA U OLEHUBAETCS
K03 uLreHTOM Mpeodpa3zoBaHus ABICHUS aKyCTHUYECKOW BOJHBI B YPOBEHb 3JICKTPUYECKOTO
curnana. Tak Kak 4yBCTBUTEIbHOCTb MHUKPO(OHA AJIsi Pa3HBbIX YacTOT aKyCTUYECKUX KOJieOaHHit
pas3JIn4HasA, TO OHA ONPENENIeTCs Ha YaCTOTEe HAauOOIIbIIeH YyBCTBUTEILHOCTH CIIyXOBOM CHCTEMBI
yenoBeka, - 1000 ['m. WM3mepenust mpoBoasTCS M aKyCTHYECKOW BOJIHBI, HaIlpaBlICHUE
pacrpocTpaHeHHs KOTOPOH MEpPIEHAUKYISIPHO TOBEPXHOCTH MEMOpaHbl, B BOJbTaX WIH
muurBosibTax MB Ha Ilackane (B/ITa, mB/Ila). YyBcTBUTENBHOCTH MHKpPOGOHA 3aBUCHUT B
OCHOBHOM OT IapaMeTpoB (PU3UUECKUX MPOIECCOB B AKYCTORIEKTPUUECKHUX MPEOOpazoBaTesiX U
wiomanad MeMmOpanbl Mukpodona. K Hauboniee YyBCTBUTEIBHBIM MHKPO(OHAM OTHOCSTCS
AIIEKTPOAMHAMHUYECKHUE, FNEKTPETHBIEC U MTbE303JICKTPUUECKHE.

UyBCTBUTENBHOCT, MHUKpPO(POHA TMOBBIIIACTCS C YBEIWYCHHEM IUIOIIAId MEMOpaHBbI
npuOJIM3UTENIFHO B KBQJPaTUYeCKOW  3aBUCHUMOCTH.  Hampumep,  4yBCTBUTEIHHOCTD
KOHJICHCATOPHOTO MHUKpodOoHA ¢ AuamMeTpoM MeMmOpanbl 6 MM, coctaBisier 1.5-4 mB/Ila, mnsa
muametpa 12 mm-12.5 mB/I1a, a mpu nuamerpe 25 Mm oHa yBenunuuBaercs 10 50 mB/I1a.

[To KOHCTPYKTUBHOMY HWCHOJHEHUI0 MHKPO(GOHBI OBIBAIOT IMIUPOKOrO TMPUMEHEHHUS,
CrHelMalibHble MHUHHUATIOPHBIE M CIEHUAIbHbIE CyOMUHHUATIOPHBIC, MPUMEHSEMBIE B Pa3IHYHBIX
3aKJIaJIHBIX YCTPONCTBAX.

DJEeKTpUYecKue CHTHAJBl Ha BBIXOJE MHUKPO(OHOB, HCIONB3YeMbIX ISl JTOOBIBaHUS
uH(pOpMaIIMH, YCUIIHBAIOTCS B yCTPOWCTBE YCUIICHUS U PETUCTPALIMU 0 BEIHUMHBI, HEOOXOIUMOM
JUI MIX 3alMCH C TIOMOIIBI0 ayAMOMarHUTO(GOHA WM MpeoOpa3oBaHUS B aKyCTUYECKUN CHTHAI
JUTst 0OecTriedeH s BOCIIPUATHS UH(POPMAIH YEIOBEKOM.

Ayouomaznumogponui

Jns peructpanuy WHGOPMAIMK IIHPOKO NPUMEHSIOTCS MarHUTO(QOHBI C BHIHECEHHBIMU U
BCTPOCHHBIMA MHKPO(POHAMH, B KOTOPBIX B E€IMHOW KOHCTPYKIMH OOBEAWHSIOTCS (DYHKIHH
MuKpopoHa U MarHutodoHa. [locnennue Ha3bpIBalOT AUKTOQOHAMH. JIMKTO(DOHBI ISl CKPBITHOTO
MOJICITYIIUBAHUST WUMEIOT TOHWKCHHBIE aKyCTHYECKHE IMTyMBbI JICHTONPOTSHKHOTO MEXaHH3Ma,
METAJUIMYECKUH KOPIyC JUIsl SKPAaHUPOBAHUS BBICOKOYACTOTHOIO 3JIEKTPOMArHUTHOIO MOJIS
KOJJICKTOPHOTO ~ JIBUTATeNs, B HHX MOTYT OTCYTCTBOBAaTh T'€HEPATOpbl CTHpPAHHUS U
O MarHU4MBaHUS.

XapaKkTepUCTUKN HEKOTOPBIX THIIOB MHHHATIOPHBIX MarHUTO(OHOB, HCIOJIB3YEMBIX IS
HOJCIYIINBaHMs, yKa3aHbl B Ta0m. 3.7.

Tabmna 3.7.

Tun, pupma Pasmepr,, MM | Bec, r IIpumeuanue
L400, Olympus 73x20x52 90 3anuch 710 3 9
L200, Olympus 107x15x51 125 MO>KHO HOCHTb B HArpyJIHOM KapMaHe
PK 1985, PK Electronic 55x87x21 160 | Muranue 1.5 B, Bpems pa6oTsl 11 9
Sony-909, Sony 68x65x19 * B metannmuaeckoM kopryce, 4 10pOKKH
AD, Knowledge Express 65x102x17 108 | 3anuck Ha yganeHuu 10 15 M
TP-X900, Aiwa 167x94x43 315 | Hludposanue npu 3anucu

3anuch MPOU3BOIUTCS HA MUKPOKACCETE CO CKOPOCThIO 2.4 nin 1.2 cM/c, ATUTENBHOCTD
3allMCH B 3aBUCUMOCTH OT CKOPOCTH M THIA KACCETHI COCTABISET OT 15 MHUH. 10 3-X 4acos.
Paznuunbie Mosienu TUKTO(GOHBI MOTYT UMETH CIEAYIONIUE CEePBUCHBIC (YHKIIUU: aKTUBAIUS
3aMmyCH TOJI0COM, BO3MOKHOCTh MOJKITIOUEHHUS BHEITHETO MUKPO(OHA, aBTOCTOI U aBTOPEBEPC,
KUJAKOKPUCTATUTMYSCKUHN TUCIIIEH ¢ MHANKAIIMEH peKUMOB pabOThI M pacxoja JIECHTHI.

HpueMHuKu ONRACHBIX CUCHAI06
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Jis mpueMa OINacHBIX CHUTHAJIOB, HECYIIMX PEYEBYI0 KOH(PHICHIHAIbHYIO HWH(pOpPMAIHIO,
UCIMOJB3YIOT KaK OBITOBBIC, TAK M CIELHUAIbHbIE IPUEMHHUKH PAAMO U JIEKTPUUECKUX CUTHAJIOB.
OnHako BO3MOKHOCTH OBITOBOHM paJMONPHEMHON ammaparypbl OrpaHHUYEHBbl Y3KHM JHANa30HOM
4acToT, BBIIEIEHHOM s  paguoBellaHus. B nuama3oHe AMMHHBIX BOJIH M CPEIHUX BOJH
panuoBelnianue ocymecTisercss B unteppaie 148-1607 k', a B yIbTpakOpOTKOM JHara3oHe B
P® - 64-74 MI'u, B crpanax 3amannoi EBporsl - 88-108 MI 1.

Bce Oonee mmpokoe pacrnpocTpaHeHHEe Ui MOACTYIIMBAHUS NPUMEHSAIOT CKaHUPYIOIIHNE
IPUEMHHKH, PACCMOTPEHHBIE BBILIE.

Jnsa  BblaeneHus, — NpuemMa,  YCWIEHHS  ONACHBIX  JJIEKTPUYECKUX  CUTHAJIOB,
pacCIpOCTPAHSIOIIUXCS MO0 TeNe()OHHBIM, PAJUOTPAHCISIMMOHHBIM U JAPYIMM  JIMHHUSAM,
IPUMEHSIIOTCSl CEJIEKTUBHBIE M CIELUUAIbHbIE YCWIMTEIWM HHU3KOM YacToThl. CrernualibHble
YCUJIMTEIN COJIEP’KAT CEJIEKTUBHBIE AJIEMEHTHI €O CHELU(PUUECKUMH XapaKTepUCTHKaMU IS
BBIJIEJICHU ], HAIIPUMED, OIACHBIX CUTHAJIOB U3 CUTHAJIOB 3JIEKTPOIIUTAHUS, COAEPKAT JaTUUKHU IS
JUCTAHIIMOHHOIO ChEMa CHUTHAJIOB, a TAKXKE UMEIOT KOHCTPYKLUIO, YIOOHYIO Ul MepeHoca U
ABTOHOMHO# paOOTHI B Pa3IMYHBIX YCIOBUSAX CKPBITHOTO TIOJCITYITHBAHUS.

3aknaonvie ycmpoiicmea

Cuenpto  o0ecriedeHUsT pPEaNTbHOM BO3MOXKHOCTBIO —CKPBITHOTO  MOJCIYIIUBAHHS U
CYIIECTBEHHOI'O MOBBIIIEHUS €ro JaJbHOCTU IIHPOKO NPUMEHSIOTCS 3aKjaJHble YCTPOWCTBA
(3aknanku, paguoMHUKpO(QOHBI, “YKydyku’, “KiIonbl”’). DTU YCTpPOHCTBA IMEpesa MOJCITYIIMBAaHUEM
CKPBITHO Pa3MEIIAIOTCA B IMOMEIIEHUH 3JI0YMBIIUICHHUKAMU WM HPUBJICYCHHBIMU K 3TOMY
COTPYIHUKAMU OpraHM3alliy, MPOHUKAIOIMMU B MOMELICHUE I0J Pa3JIMYHBIMU IPEAJIOTaMHu.
Takumu npezyioraMu MOTyT OBbITh HOCEIIEHUS PYKOBOJCTBA WM CHELMATUCTOB MOCTOPOHHUMHU
JMIIAMU C PA3IMYHBIMH TPEITIOKCHUSIMH, y4acTHEe B COBEIIAHUAX, YOOpKa M pEMOHT MOMEIICHUS,
PEMOHT ITOMELICHUS U TEXHUYECKHX CPE/ICTB U T. JI.

3akiagHble yCTPOWCTBA B CUITy UX OOJBIIOrO pa3sHOOOpaszus KOHCTPYKIUH U ONEpaTUBHOTO
NPUMEHEHHs CO3/Ial0T Cephe3Hble YIrpo3bl OE30MAaCHOCTH peueBO HHGpOpMalUKd BO BpeMs
pa3roBOpPOB MEXAY JIIOJAbMM MPAKTUYECKH B JIOOBIX MOMEIICHUSX, B TOM YHCIE B CaJIOHE
aBTOMOOMIIS.

Pa3nooOpasue 3akiafHBIX YCTPOWCTB TMOPOXKIAET MHOrooOpa3ue WX BapUAHTOB UX
kinaccugukanuii. Bapuant knaccudukanyum ykasas Ha puc. 3.14.




97
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Puc. 3.14. Knaccudukanuu 3akIaHbIX YCTPOMCTB.

ITo Buay HOocutenst nHGOPMALMU OT 3aKJIaJHBIX YCTPOUCTB K 3JI0YMBIIIICHHUKY X MOXHO
pa3fenuTh Ha MPOBOJHBIC M paano3akianku. Hocutenem mHOpMau OT MPOBOAHBIX 3aKIIAJI0K
ABJIETCS DJIEKTPUYECKUN TOK, KOTOPBIM PACIPOCTPAHAETCS M0 HAIPABIIIOIINM - 3JIEKTPUUECKUM
npoBoaaM. IIpoBosHbIe 3aknanku, coiepxaiine MUKpO(OH I MpeoOpa3oBaHUsl aKyCTHUECKUX
PEUEBBIX CUTHAJIOB B 3JIEKTPUYECKHE, OTHOCATCA K aKyCTMUECKHMM 3aKJIaJHbIM yCTpPOWCTBaM, a
PEeTpaHCIUPYIOIIME AJIEKTPUYECKUE CHUTHajbl C  pedyeBod HHGoOpMaluu, MepeaaBaeMble IO
Tesie(hOHHOM JTMHUU, 00pa3yroT IPYIITY MPOBOIHBIX TEIE(POHHBIX 3aKIAJI0K.

[TepBble IpeaCTaBISIIOT COOOM:

- cyOMUHHATIOpHbIE MHUKPO(QOHBI, CKPBITHO YCTAHOBJIEHHBbIE B OBITOBBIX pajauo- H
aNIeKTponpudopax, B MpeAMeTax MeOeau U UHTepbepa M COEAMHEHHbIE TOHKHM IPOBOJIOM C
MHUKPO(GOHHBIM YCUIMTEIEM WIN ayJAMOMarHuTo(hOHOM, pa3MelaeMbIMH B JPYTUX MOMEIICHUSX;

- MUHHUATIOpPHBIE YCTpPOMCTBa, cojepxainue MHUKPO(OH, yCHIuTenb U (HopMHpOBaTENb
CHUTHaJIa, epe/laBaeMoro, Kak MpaBuilo, Mo TeIe()OHHBIM JHHUAM U LIEMSAM 3JIeKTPOIUTAHHUS.

[IpoBogHble  aKyCTHUECKHME 3aKjIaJKd B  BHUJAE MHUKPOQOHA HMMEIOT  BBICOKYIO
YyBCTBUTEIBHOCTh M IOMEXOYCTOMYMBOCTb, HO HAJIM4YME IPOBOJA JEMACKHUPYET 3aKIaAKu H
YCIIO)KHSAET UX YCTAaHOBKY, B OCOOEHHOCTH B YCIOBUAX Aeuumra BpeMeHH. [losTomMy Takue
3aKJIaJKM MOTYT YCTaHaBJIMBAaTbCs BO BPEMS PEMOHTA WM B IOMELICHHUSX C BO3MOYKHOCTBIO
JIOCTaTOYHO MPOCTOTO M JUIMTEIBHOTO JOCTyNa B HUX JIFOJEW, HAllpuMep, B HOMEpa T'OCTHHHMII.
3aKIagKy, UCIOJb3YIOIIME LENU 3JIEKTPOIIUTAHMS, YCTAHABIMBAIOTCI B OCHOBHOM B MeCTax
MOAKJIIOYEHUS ITPOBOJIOB MIEKTPONUTAHUS K BBIKIFOUATENSIM, CETEBBIM.

Paguo3zaknanky JMIIEHBl HENOCTAaTKOB IIPOBOAHBIX, HO y HHMX MPOSBISIETCS APYrou
JIEMacCKUPYIOINKA TPHU3HAK - PAJAOU3IIy4eHMs. B 3aBHCHMMOCTH OT BHJa NEPBUYHOIO CHUTHAJIA
pasno3aKiIaiKi MOYKHO pa3feiuTh Ha allapaTHble M aKyCTHUYeCKHe. AmNmapaTHbIE 3aKIaIKu
ycTaHaBluBaloTca B TenedoHHbIX anmnaparax, [I9BM u npyrux paanosneKTpoOHHBIX CPEICTBax.
BxonHbIMU curHamamMu JUisi HHUX SIBJISIFOTCSL DJIEKTPUYECKHE CUTHANIBl, HECYIIUE PEUYEBYIO
uHpopManrio (B TernedOHHBIX ammaparax), HWIM HHPOPMAIMOHHbBIE [OCIEA0BATEIbLHOCTH,
mupkynupytormue B [I9BM  npu  o6paboTke KoHuaeHIManbHOH uH(popManmu. B Takux
3aKJIaJJKax OTCYTCTBYET HEOOXOIMMOCTh B NEPENUChIBAHUM HH(OpPMALMM C aKyCTUYECKOTO
HOCHUTEJS Ha HOCUTENIb CPElbl PACIPOCTPAHEHUs, YTO YIMPOLIAET UX KOHCTPYKLUIO, U UMEETCA
BO3MO>KHOCTb HMCIIOJIB30BaHMS ISl DJIEKTPONMUTAHUS HYHEPTUI0 CPEACTBA. MOIYMAIUsA HECYLIETO
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KoJIeOaHUsT B HUX TNPOU3BOJUTCSA CUTHAJIAMM, LUPKYJIMPYIOIIUMH B ammapare (B TenedoHe -
AJIEKTPUICCKUMH aHAJIOTOBBIMU CUTHaJIaMu, B [I19BM - nuckpeTHbIMU OMHAPHBIMH CUTHAJIAMH), a
AJId TIMTAHUA UCIIOJIB3YCTCS WU SHEPIrUd SJICKTPUUCCKHUX CHUTHAJIOB WJIM MHUTAONIME HAIPSIKCHUSA
anmapara, B KOTOPOM yCTaHOBJICHA 3aKJIaIKa.

Haunbonee mmpoko NpuMEHSIOTCS aKyCTUYECKHE Palno3aKiIaKy, MMO3BOJIIONINE Hanboiee
MIPOCTO M CKPBITHO YCTaHABJIMBATh B Pa3IMUHbIX MecTax noMenienus. [Ipocreiimas akycTuueckas
3aKyafka coAepkuT (cM. puc. 3.15) crnemyiompe OCHOBHBIE — YCTPOMCTBAa: MHUKpPO(]OH,
MUKPO(QOHHBIN YCHIIUTENb, F€HEPaTOp HECYIIeH YacTOThl, MOAYISTOP, YCHIHUTEIb MOIIHOCTH,
aHTCHHY.

Mukpodion || Younurens | Mogynatop || YOHIHTENE | ) AWTeHHE
i MOLLHOGTH

[MeHepaTop

T

YLTORGTED 3NEKTROMNMTAHMA

Puc. 3.15. CtpykTypHas cxema aKkyCTUYECKOHN 3aKJIaJIKH.

MuxkpodoH npeodpaszyeT akyCTHYECKHI cUTrHaNI ¢ HHPOpMAIed B SJIEKTPUYECKUN CHUTHAI,
KOTOpBIM YCHJIMBAETCS O YPOBHS BX0Ja Moayisitopa. B MoaynsTope nmpou3BOIUTCS MOITYJISLUS
KojeOaHusi  HeCcylledl  4acTOThl, T. €.  MPOU3BOJAUTCS  Iepe3anmuch  WHGOpMalUKd  Ha
BBICOKOYACTOTHBIA  curHaN. Jlms  oOecrieyeHHMss HEOOXOIMMOW  MOIIHOCTH — U3JTYYCHHS
MOJAYJIMPOBAHHBIA CUTHAJ YCWIMBAETCS B YCHUJIMTEIE MOLIHOCTH. M3imydeHue paguocurHana B
BUJIE D3JIEKTPOMAarHUTHON BOJHBI OCYILECTBISETCS AHTEHHOM, Kak IMpaBWio, B BHJE OTpE3Ka
IPOBO/JIA.

B nensx coxpaienust Beca, rabapuToB U SHEProNnoTpeOsIeHUsI B palo3aKia/ike YKa3aHHbIE
GYHKIIMM TEXHUYECKH PEaTU3yIOTCS MHUHUMAIbHO-BO3MOXKHBIM KOJWYECTBOM aKTHBHBIX U
MaCCUBHBIX 3JIeMeHTOB. [IpocTeiiiune 3akiiagky coiepkaT BCEro OJUH TPAH3UCTOP.

[To nuana3oHy YacTOT 3aKJIaJHbIe YCTPONCTBA OTJIMYAIOTCS OONBIIUM pa3HOOOpa3UEM.
Ha pannux 3Tanax ucmoab30BaHMs 3aKJIAIHBIX YCTPOMCTB YaCTOTHI M3JIYYCHHUH X MPUBSI3BIBATHN K
gacToTaM OBITOBBIX paauonpueMHukoB B YKB-muamazone. Ilpu maccoBoM MOSBIEHUH Y
HacelleHUus1 OBITOBBIX PaJMONPUEMHUKOB YBEJIMYWIACH ONACHOCTh CJIy4yailHOro mepexBara
CUTHAJIOB PAJMO3aKIaI0K TOCTOPOHHUMH JuIamMu. [103TOMy GONBIITMHCTBO TUTIOB COBPEMEHHBIX
3aKJ1aJI0K UMEIOT OoJiee BbIcOKHe yacToThl B Y BU-nnamnazone.

Hns Gonee 96% panuoszakiagok paOouume 4YacTOTBI COCPEAOTOYEHBI B HHTEpBaie
88 MI'i-501 MI'n, mnpuvyem c¢ dgacrotamu 92.5 MI'-169.1 MI'tt  BEITycKarOTCS 42%
panuoMukpodoHoB, a ¢ yacroramu 373.4 MI'u-475.5 MI'n - 52% paguomukpodonoB. Hanbonee
WHTEHCHUBHO HCIIONB3YeTCs Auana3zoH 4actoT 449.7 MI'-475.5 MI'ti, B KOTOpOM COCpPeOTOUYCHBI
paboune yacToTsl 36% 00pa31oB.

[Tponomxaercs TeHAEGHUUS AalbHEHIIETo MOBBIILIEHUS YacTOT, B TOM UYHCJIE C IEPEX0JIOM B
I[Tu puwanazon. C yBelMYEHHEM YacTOTHl MepeJaTUYMKa YMEHbBIIAeTCsl YPOBEHb MOMEX, YTO
MO3BOJIIET CHU3UTh MHUHHMAaJIbHO-IOMYCTUMBIA ypOBEHb MOIIHOCTH M COOTBETCTBEHHO €ro
rabapuThl, a TakKe JJTMHY aHTEHHBI.

B nHTEpecax MOBBIEHUS CKPBITHOCTH JUIS PaJMO03aKJIAIHbIX YCTpOMCTB ocBanBaercs MK-
nuana3oH. OJHaKo B CHTy OOJIBIIETO MO CPaBHEHHIO ¢ paauoBoiHamu 3aryxanus UK-mydei B
cpene pacmpocTpaHEHHs W HEOOXOJMMOCTBIO TPSMOW BUIMMOCTH Mexny wu3nydatenem MK-
3aKIaJIKi U (POTOMPHEMHUKOM TPUMEHEHHUE MOJOOHBIX 3aKIaIHBIX YCTPOUCTB OrPaHUYEHO.

Kpome nuamazoHa d9acToT Ha YCIOBHUS IMepeladyd 3aKIagkoil WHQPOpMAIUU BIUSET
CcTaOUIIBHOCTD YacTOTHI €€ nepeaaTurka. i MpocThIX CXEeMHBIX pEelIeHU epeaaTurnKa 3aKIaaku
3HAQUYEHUS] €€ YaCTOThl MU3MEHSIOTCS B 3HAUMTEIBHBIX MpeAesiax OT TeMIIepaTypbl U MUTAIOLIErO
HanpspkeHus. Kpome Toro, Ha BenMuuHy M3MeHEHUs (aperida) 4acTOThl M3TYy4YEHHS 3aKJIAJOK,
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YCTaHOBJICHHBIX BOJIM3M pabodero Mecra 4eloBeKa, HapUMep, MO CTONCUIIHUICH MMCbMEHHOTO
CTOJIa, MOTYT OKa3bIBaTh BJIHUSHHE EMKOCThb 4YelioBeka. BemmunmHa papeiida pabodeid 4acTOTHI
pajuMoKanaZok MOXeT Jocturarb eauHun, wml'n. B pesynbrare 3TOro  paauMonpHEMHUK,
HAaCTPOCHHBI HA 4YaCTOTy PaJMO3aKJIaJIKH, YEPE3 HEKOTOPOE BpeMs “TepsieT’ paauoCUrHail. ITo
0OCTOSATENILCTBO UMEET BAKHOE 3HAUCHHE Il 00ECTIEYeHUs] aBTOMAaTHYECKOTO MPHEMa CUTHAJIOB
paano3akiaioK, HalpuMep, B Cllydyae, KOrja IOJACIYIIMBAaHUE IMPOU3BOAMTCS almapaTypoil B
aBTOMOOWJIE TpU OTCYTCTBUM B HeM omepatopa. [loaToMy 4YacTOTBl OKOJIO IIOJOBHHBI
IpeylaraéMbIX Ha PhIHKE Pagu03aKiIaJioK CTaOMIM3UPYIOTCS. [ToBpIlIEHNE CTAaOMIBHOCTH
o0ecrieynBaeTcsl MyTeM BKIIOYCHHUsS B KOJE€OATEIbHBIH KOHTYP CXEMBI IEepeAaTyrKa 3JIEMEHTOB,
CTaOUIM3UPYIOIUX  €ro  4YacToTy. B kauecTBe  TakMX  3JEMEHTOB  MPUMEHSIOTCS
IbE303JIEKTPUUECKUE MaTepUabl, MPEXIe BCEro, KPUCTALIBI KBaplbl. YacToTa crabmin3anuu
3aBUCUT OT BHJIA Cpe3a KpUCTajula KBAapLa, TOJUIMHBI U Pa3MEPOB €ro IJACTUHBI, BKIHOYEHHON B
nenb reHeparopa. CTaOHIn3anus 4acTOThl M3JIyYCHHS PaJNO03aKIAIKU YCIOXKHIET €€ CXeMy H
YBEJIMYUBAET radapuThl epeIaTyiKa, HO CYLIECTBEHHO yIydllaeT ya00CcTBO padoThI.

Hpyroii mpoGieMoili, BO3HUKAIOIIEH NP NPUMEHEHUU 3aKIaJHBIX YCTPOMCTB, SBISIETCA
ofOecrieueHHe HX OHHEpruel B TEYEHHWE MPUEMIIEMOTO [UIS TMOJCIYIIMBAHUS BpPEMEHHU.
Bo3MOXXHOCTH COBpPEMEHHOW MHUKPOJJIEKTPOHUMKHM 110 CO3JAHUIO 3aKJIAJHBIX YCTPOWCTB B
Ype3BbIYAMHO ManbIX rabapuTax OrpaHHYMBAIOTCS B  OCHOBHOM, MAacco-rabapuTHBIMU
XapaKTepUCTUKAMH  AaBTOHOMHBIX  MCTOYHMKOB  MHUTaHUS  (XMMHUYECKHX  DJIEMEHTOB).
MuxkporabapuTHble HUCTOYHHUKM TOKa, IIUPOKO TNPHUMEHsSEMble B OJJEKTPOHHBIX Yacax,
o0OecnieunBaroT pabOTy 3aKJIaJHbIX YCTPOMCTB B T€YEHHE KOPOTKOI'O BPEMEHM (HECKOJIBKUX JHEH
0Py MHUHUMAJIbHO-JOMYCTUMON MOIIHOCTH W3JIy4YE€HUH i1 JAIBHOCTH O COTHU METpoB). s
3aKJIAJIHBIX YCTPOMCTB MCIOJb3YIOTCS FalbBAHUYECKHUE SJIEMEHTBI C BBICOKOM YJEIbHOW YHEPTUEN
- PTYTHO-IIMHKOBBIE, cepeOpSHBIC U JIUTHUEBBIC. Y CPETHEHHBIE XapaKTEPUCTUKU STUX IIIEMEHTOB
npuBeIEHbI B Ta0. 3.8.

Tabnuna 3.8.
Tun snementa Pabouee MakcuMmanbHas IInotHOCTH Cpok xpaHeHus, €T
HarpsbkeHue, B €MKOCTb, AY/KI sHeprun, Brc/kr
PryTHBIi 1.2-1.25 185 120 3
CepebpsHbIit 15 285 130 2.5
JlutueBblit 3 750 350 5)

EMKOCTh TalbBaHMYECKOTO JJIEMEHTa IPOIOpIMOHANbHA rabaputaM W Becy. ['aGapuThl
UCTOJb3yEeMbIX B MajorabapuTHBIX YCTPOMCTBAaX IMJIMHAPHYECKUX M KHOIMOYHBIX 3JEMEHTOB
yKazaHbl B Ta0u. 3.9, a miuockux - B Tadm. 3.10.

Tabmuma 3.9.
O06o3HaueHue rabapuToB | JuameTp, MM | BeicoTa, MM
Iunuuapuyeckue
AAA 8.2 40.2
AA 10.5 44.5
A 14.5 50.5
KHomnounble
M5 7.86 3.56
M8 11.7 3.3
M15 11.7 5.34
M20 15.7 6.1
M30 16 11.1
M40 16 16.8

Tabmuma 3.10.
| OG6o3HaueHue rabapuToB | JinHa, MM | BricoTa, MM | Hupuna, MM |




F15 14.2 3.02 14
F20 23.9 3.02 14
F25 22.6 5.85 22.6
F30 31.8 3.3 21.4
F40 31.8 5.35 214
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Haubonee pacmpocTpaHeHbl PTYTHO-IMHKOBBIE 3JIEMEHTH.. B HUX B KayecTBe aHoOJa
ucnonb3ytorcs okcua prytu (HgO), katona - cMech mopolika pTyTyd U LMHKA WU CIJIaBa UHIUS C
TUTaHOM, a 3Jektpoiuta - 40% menoub. s manoraGapuTHBIX MPUOOPOB OTEUECTBEHHOM
3JIEKTPONPOMBIIIIEHHOCTHIO co3/1anbl 3neMeHThl TUNoB PI[-31C, PI[-33C uPL[-55VYC ¢ yaenpHol
sueprueii 600-700 kKBT/M>. DNeKTpHUIECKHE [TAapaMeTPhl Psijia OTEUECTBEHHBIX PTYTHO-IIHHKOBBIX
3JIeMEeHTOB M OaTapeil, NmpeqHa3HAYeHHbIX ISl MUTAHUS MalOrabapUTHBIX PaJuOdJIEKTPOHHBIX
YCTPOMCTB, yKazaHbl B Ta0m. 3.11.

Tabmuma 3.11.

O0o3HaueHue Hampsokenune, | Emxocts, |Toxk paspsma, |['abaputei, |Macca,
B Ag MA MM T

PII-31 1.25 0.07 1 11.5x3.6 1.3
PII-53 1.25 0.25 10 15.6x6.3 4.6
PII-55 1.25 0.5 10 15.6x12.5 9.5
PII-57 1.25 1.0 20 16x17 15
PII-59 1.25 3.0 60 16x50 44
PII-65 1.25 1.0 20 21x13 18.1
PII-75 1.25 15 30 25.5x13.5 27
PII-85 1.22 2.5 50 30.1x14 39.5
PII-93 1.25 13.0 300 31x60 170
2PI1-55¢ 2.68 0.45 10 16.2x27 20
3PII-55¢ 4.02 0.45 10 16.2x40 30
4PI1-55¢ 5.36 0.45 10 16.2x53 40
5PII-55¢ 6.7 0.45 10 16.2x66 50
6P11-63 7.2 0.6 10 23x48 71

Cpemu TanbBaHMYECKMX MCTOYHHKOB TOKa 3apyOEKHOTO IPOM3BOJCTBA HIMPOKOE
npUMeHeHHe HaxoJsaT aneMeHTsl GupMm Duracell, Varta, Kodak. Texuuueckue xapakTepuCTHKH
MasnorabapUTHBIX raJlbBAaHMUECKUX 371eMeHTOB (pupmbl Duracell B Tabm. 3.12 .

Taonuua 3.12.

Tun Hanpsoxenue, HomunanbHas Huamerp, Bricora,
B €MKOCTh, A4 MM MM

D392 1.5 0.05 7.9 3.6
D391 1.5 0.05 11.6 2.1
D389, D390 15 0.08 11.6 3.1
D386 15 0.12 11.6 4.2
D357H/10L14 15 0.17 11.6 5.4
LR54 1.5 0.04 11.6 3.0
LR43 1.5 0.08 11.6 4.2
LR44 1.5 0.10 11.6 5.4
DL2016 3.0 0.07 20.0 1.6
DL2032 3.0 0.18 20.0 3.2

VYBenuueHruss BpPEMEHU OKCIUTyaTallud M TIOBBIIMICHHUS CKPBITHOCTH pPabOTHI 3aKjIaJHOTO
YCTPOMCTBA [IOCTHTaeTcss MyTeM oOecredeHusi B HEM aBTOMAaTUYECKOTO TOJKIIOYCHHS K
MCTOYHUKY MUTaHUs Haubosee SHEProeMKOro YCTpPONCTBA - MepeAaTyuka Mo aKyCTUYECKOMY UJTU
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pamuocurHaidy. B mepBom BapuaHTe B COCTaB  3aKJAJKM  BKIIOYAETCS  yCTPOIMCTBO
(akycToaBTOMAT), MOAKIIOYAIONIEE K HCTOYHUKY IUTAaHUS NEpeJaTudK IpH TOSABICHUH Ha
MeMOpaHe MUKpO(OHa aKyCTUYECKOro CUTHaja. B TummHe, Hampumep, B HOYHOE BpEMs BO
BKJIFOUEHHOM COCTOSTHUM (B “IIeKYpHOM™ PEKUME) HaXOTUTCS JUIIb MUKPO(DOHHBIN yCUITUTEND C
UCTIOJIHUTENIbHBIMU 3JIEKTPOHHBIM peinie. [Ipr BO3HMKHOBEHMHM B TOMEIIEHUH aKyCTHYECKHUX
CUTHAJIOB OT Pa3rOBapHBAIOIIMX JIIOJAEH pelie MOIKIIoYaeT MepelaTyiK U 3aKIaJHOe YCTPOHUCTBO
U3JIy4aeT paauocurHaisl ¢ nHpopmanuei. [locne nmpekpamienus pa3roBopa UCXOIHOE COCTOSHUE
BOCCTAHABIIMBAETCS M U3JIYUCHHUE TPEKPALIACTCS.

Bo BrOpoMm BapuaHTe 3aKiaHble YCTPONCTBA AUCTAHLMOHHO BKJIIOUAIOTCS HA U3JIy4YEHHUE 110
BHEIIHEMY paJMOCUTHANY, IOJABA€MOMY 3JIOYMBIIUICHHUKOM. OTH 3aKJIaJHble YCTPONCTBa
00eCTeYnBalOT MOBBIIICHHYIO CKPBITHOCTh M OoJiee JUIMTENbHOE BpeMsi paboTbl. OJHAKO Ui UX
3¢ (peKTUBHOrO MPUMEHEHUSI HaJ0 MUMETh JOMOJHUTENIbHbIN KaHal yTeYKU CBEICHUN O BpEeMEHU
UPKYJINPOBAaHUS KOH(OUACHIMAIBHOW WHPOPMALMK B TIOMEIIEHUH, T/Ie YCTAHOBJICHO 3aKJIaIHOE
ycrpoiictBo. Hampumep, Hamo AOCTaTOYHO TOYHO 3HATh BpeMs, Korjga OyIayT BECTHUCh B
MOMEIICHNH KOH(UACHIUAIBHBIE Pa3roBOpbl. Tak Kak IMCTAaHIIMOHHO-YIIPABIISIEMbIC 3aKJIaIKU
collep’KaT PaJAMONPHEMHHUK [UIsi TpHEeMa YIPaBISIOMIMX paAuocurHaioB. To onHu Haubomee
CJIOKHBIE U, CIEI0BATENIbHO, I0POTHE.

PanmonansHbIM pelieHHEM 3ajaud OOEeCTeueHusl 3aKIaJHbIX YCTPONCTB SJIEKTPONUTAHHEM
SBIISICTCS TOJKIIIOYEHUE WX K YCTPOWCTBAM IHTAHHS PaJdO U DIEKTPONPUOOPOB, B KOTOPHIC
ycraHaBnuBatoTca 3akinaiku. [lupoko mnpuMeHsitoTcs NOAOO0HBIE 3aKIaJHBIE yCTPOICTBa B
Tesne()OHHBIX ammapartax, 3aKamy(QIMpOBaHHBIE O] MX 3JIEMEHTHl (KOHAEHCATOPHI, TeJaeOoHHbIE
KalcClolu U JIp.), B TPOMHHUKAX AJsi MOAKIIOYEHUS HECKOJIbKHUX MPHOOPOB K OJHOM pPO3ETKe
anekrpocetu. [lo ouenke, mnpuBeaeHHONM B, B 75% 3aKiaJHbIX YCTPOMCTB HCIOJb3YETCS
aBTOHOMHOe (OaTapeiiHoe) muTtaHue, 8% -nutanue oT ceTd u 17% - nuTanue OoT TenedOoHHOU
JMHHU.

CrnengyeT OTMETHUTh, UYTO NPUMEHSIOTCS, MOKAa PEIKO, TAK)Ke MAaCCHUBHBIC 3aKJIaJKd, - 0e3
COOCTBEHHBIX UCTOYHUKOB JJIEKTpONHTaHUs. [|Ji1 X aKTHBU3AIIUHM TPOU3BOAMUTCS OOIydeHHE HX
BHEIIIHUM 3JIEKTPOMAarHuTHBIM IIOJIEM YacTOThl, COOTBETCTBYIOUIEH PE30HAHCHOM YacToTe
K0J1e0aTeIbHOTO KOHTYpa 3aKjaJKkh, 00pa30BaHHOTO 3JE€MEHTAMU €€ KOHCTPYKUMHU. Momymsius
pajuocurHaiga TMPOU3BOAMTCA B  pe3yiabTaTe BO3IACHCTBUS  aKyCTUYECKOHM BOJHBI  Ha
YaCTOTHO3a/1al011IME JIEMEHThI KOHCTPYKLIUU 3aKJIKH.

XKectkue TpeGoBaHus K rabapuram, Macce, SHEPronoTpeOIEHUIO 3aKJaJHBIX YCTPOMCTB
OTPaHMYMBAIOT MOIIHOCTH W3JIy4eHMs MX nepenatdyukoB. HaumbGonee uacto (6onee 80%)
OPUMEHSIOTCS PaJMOMUKPO(GOHBI, MOIIHOCTh HM3JIy4eHHs] KOTOPBIX HAXOIHUTCS B MHTEpBalie 3-
11 MBT1, 3aknagku ¢ 0Oojee BBICOKOM MOITHOCTBIO - 10 22 MBT coctaBisior menee 10%.
Bcerpeuarorest 3aknanku u 6osbliei MoutHocTH u3nydenus (1o 200 MBT u 6oee), o1HAKO UX 10715
KpaiiHe He3HauuTeJabHa. Masas MOIIHOCTh M3JTyYEHUs MepelaTIMKOB PaIn03aKIIa0K OMpeneseT
OTHOCHUTEJIBHO HEOOJIBIIYIO AaIbHOCTh MpUeMa ux curnanoB. Oxoso 75% oOpa3ioB obecrneunBaeT
(GyHKIMOHMPOBaHUE KaHaja Ha paccTosHUsIX 50-350M, 16% - Ha paccrosHmsx 460-600 M, 7% - Ha
paccrosiausx 740-800M u Tonmbko okomo 2% - Ha pacctostare 10 1000 u 6onee MeTpoB.

B o0mieM ciydae TeXHWYECKHE MaHHBIE 3aKJIaJHBIX YCTPONCTB HAXOIATCS B CICAYIOIIMX

npeenax:
- 4aCTOTHBIH quana3on - 27-900 MI'm;
- MOIIIHOCTh - 0.2-500 MBT;
- 1aJbHOCTh - 10-1500 m;
- BpeMsi HETPEPBIBHOM pabOTHI - OT HECKOJIBKUX YacOB JI0 HECKOJIBKUX JIET;
- rabapuThbl - 1-8 om3
- BEC - 5-350r

OcHoBHOM npoOIEMON ONEPATUBHOIO NMPUMEHEHHS 3aKJIaJHBIX YCTPOMCTB SIBISETCS HUX
palMOHAIBHOE Pa3MELICHUE B IIOMELICHUU U B PAJIHOIIEKTPOHHOM CpelCTBE. PaninonanbHOCTh
JOCTUTaeTcs Mpyu 00eCIIeYeHUH:
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- IOCTYIUICHUS Ha BXOJ] 3aKJIAJKH CHUTHAJla C YPOBHEM, HEOOXOAMMBIM JJISi KaueCTBEHHOM
nepeaadr 3ByKOBOU MM MHON MHGOPMAIINH;

- CKPBITHOCTH pa3MEIICHUs U paboThl 3aKIaJKH, 10 KpailHel Mepe, B T€YCHHWE BPEMEHU
HOJCITYIINBaHUsI HHTEPECYIOIIEN 3710yMbIIUIEHHUKA HHPOPMaLUH.

O HeKTUBHOCTH BBIMOIHEHUS 3TUX YCIOBHHA 3aBUCHT OT YAAJCHHOCTH MECTAa YCTaHOBKH
3aKJaJIKU  OT MCTOYHUKOB 3ByKa M HAJIWYMSA MEXIYy HHMMU 3BYKOIOIVIOIIAIOUINX U
3BYKOHM3OJHUPYIOIIUX 3KPAaHOB, OT YYBCTBUTEIHLHOCTH MHUKPO(OHA, pa3MEpoOB U IMapaMeTpoOB
aKyCTUKH, IpEXKAe BCEro, BPEMEHEM peBepOepaly IOMEIIEHUS U OT BPEMEHH, KOTOPHIM
pacrnojaraeT = 3JOYMBILUIEHHMK s yCTaHOBKU.  UyBCTBUTENBHOCTH  COBPEMEHHBIX
MaJIOrabapUTHBIX MUKPO(GOHOB 00ECIIEUMBAIOT JOCTATOUHO KAUYECTBEHHBIM NMPHEM aKyCTHYECKHX
CUTHAJIOB Ha yaaneHud A0 10M @Opu OTCYTCTBUM OHKpaHOB Ha IIyTH pPaclpOCTPAaHEHUS
aKyCTUYECKOH BOJIHBI.

YcTaHOBKA 3aKJIaJHBIX YCTPOMCTB BO3MOJKHA C 3aX0JI0OM 3JIOYMBILUIEHHHUKA B IIOMEIIEHUE,
r7ie NMPOU3BOAMTCA HX pa3MelleHue, wnu Oe3 3axoxa. [lepBwlif BapuaHT mno3BoyisieT Oolnee
PAlMOHATIBHO PAa3MECTUThH 3aKJIAJKy KaK C TOUKH 3pEHHUS SHEPreTHKH, TaK M CKPBITHOCTH, HO
CBsi3aHa C MOBBIIMIEHHBIM PUCKOM JUIs 3JI0yMbILIUIEHHHKA. [I03TOMYy B ciydasx, KOrjia CO3/1al0TCs
NPEINOCHUIKH UL JUCTAHIIMOHHOW (0€33aX0[0BOM) YCTAHOBKM 3aKJAJKH, UX 3a0pachiBalOT B
[IOMEIIEHUEe WM HMH BBICTPENIMBAIOT M3 IHEBMAaTUYECKOIO pyXbsi wWin Jiyka. Hampumep,
komruiekT PS ¢upmsr Sipe Electronic coctout u3 crienuaibHOr0 O€CIIyMHOTO THEBMATHYECKOTO
IHUCTOJIETa C IPULEIBHBIM PAacCTOSHUEM 25 M U paluo3aKiIafKoW, YKPENJeHHOM Ha cTpelne.
Crpena mnociie BbICTpena HaAeKHO MPUKPEIUISETCS] C MOMOILBIO MPUCOCKH K MOBEPXHOCTAM W3
MeTajula, JepeBa, IUIACTMACChl, OETOHa M JPYTruX IJaJKUX CTPOMUTENBHBIX U OOJUIIOBOYHBIX
marepraioB. Mukpodon obecreunBaeT cheM pedeBoil MHpOpManuu ¢ pacctossaus 10 10 M, a
NepeaTuuK - ee nepeaaydy Ha paccrosinue 10 100 m.

HecmoTpst Ha cpaBHUTENBHO Masble rabapyuThl U BEC 3aKJIAJHBIX YCTPOMCTB OHH MOTYT OBITh
oOHapy>KeHbI MIPH TIIATEILHOM BU3YaJlbHOM OcMOTpe nomenieHus. C 1eblo MpoAJIeHHs] BpEMEHH
UX OIEpPaTUBHOIO HCIIOJIb30BAHMS, a TAKXKE MPUOIMKEHUS MUKPOPOHOB K HCTOUYHMKY 3BYKa
3aKJIaJHble YCTpOWCTBA  KaMy(IupyrOT MOJA MNpeAMEeThl, HE BBI3bIBAIOIINE MOJO3PEHUE Y
OKpyXaromux Jitojed. TpyqHO Ha3BaTh MpeIMEThl JUYHOTO MOJIb30BaHMS, CPEACTBA OPITEXHUKH,
cpeAcTBa OBITOBOM paMO’IEKTPOHUKH, B KOTOpPblE HE BMOHTHPOBAIUCH OBl pa3IUyYHBIC
yCcTpoiicTBa i moAcayimnBanus. HekoTopble U3 TakuX CpeACTB MOJCIYIIMBAHUS MIPUBEACHHI B
tabsn. 3.13.

Tabmuna 3.13.

HanmenoBanue Tun, dpupma XapakTepucTUKU
Panuonepenatanku B: ELECTRONIC:
CTaKaHe PK535 65x100 mm, 210 T, comHeUHBIE OaTapen
METNENLHULE PK565-S 90x45 MM, 480 1, costHeuHbIC OaTapeu
II0JICBEUHHKE PK580 100x175 mm, 650 T, costHeuHbIC OaTapeu
KaJIbKYJIATOpE PK620-S 135x100 MM, paguyc aedictBus 150-200 m
pOo3eTKe PK550 140x60x40 MM, 380 r, manmpHOCTH 10 600 M
HAaCTOJIbHOW 3a:KUTAJIKE PK575 80x32x52 mm, 150 r, Bpems pabotsr 0 80 1
JTAMITOYKE PK560 JAabHOCTE 710 250 M.
TBO3JIE PK520 35x6 MM, 96 1, 36 gacos, 10 200 m
[IApUK. PYYKe PK585 135x11 mm, 25 1, 6 gacos, 1o 300 m
yacax PK1025-S 885108 mam 130s150 MI'1y, 6 gacos.
pemMHe PK850-S 139 MI'ny, no 800 M.
Pannonepenarymk B STG 4140, 15-150 MI 11, MomHOCTE 5 MBT.
3aroHKax, OynaBKe STG
JUTSI TAJICTyKa
Panuonepenatunk UM 007.3, 136-146 MI'u, mo 300 M, BpeMsi HENIPBIPHIBHOI
BHJICOKACCETE SMIRAB paboTHI 3 CyTOK
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ELECTRONIC

MarautodoH B KHUTE PK660, 200x250x65 mm, 1200 r, Bpems 3amucu 2x90
ELECTRONIC  |mumn.

MaruutodoH B PK1985, 55x87x21 mm, 160 r, Bpemst paboTsr 114.

MaYKe CUraper ELECTRONIC

Cpeocmea nazepnozo noocayuiueanus

JlazepHoe MoACIyIIMBAaHUE SBIISETCS CPABHUTEIBHO HOBBIM METOJOM IOJCIYIIMBAHUS
(mepBble paboune oOpa3ibl NOSIBUIUCH B 60-€ rofipl), 1 NpeAHa3HaYeHO I CheMa aKyCTHYECKOM
UHPOPMALIUK C TUIOCKMX BUOPHPYIOIIUX IOJ JCHCTBUEM AaKyCTHUECKHMX BOJIH IMOBEPXHOCTEH.
K TakuM MoBepXHOCTSIM OTHOCSTCS, IPEKIE BCETO, CTEKIIA 3aKPhIThIX OKOH.

Cucrema na3zepHOro MOACTYIIMBAHUS COCTOMT M3 Jiazepa B MH(PAKPACHOM JWana3zoHe U
ONTUYECKOT0 NMpUEeMHUKA. JlazepHbIil Jyd ¢ NOMOILBIO ONTHYECKOrO IpHIENa HalpaBiseTcs Ha
OKHO TIIOMEIIEHUs, B KOTOPOM BEIYTCS MHTEPECYIOLIUE 3J0YMBILUIEHHHKA pa3roBopsl. [Ipu
OTPOKEHHM JIa3epHOr0 Jiydya OT BHOpHUPYIOLIEH IMOBEPXHOCTH MPOMCXOJUT MOIYJISALMS
AaKyCTMUECKHUM CUTHAJIOM YIJIa OTPa’KEHHOTO Jiyya Jia3epa WK ero (asbl.

B BapuanTe yriioBol MOAYNALMU BEKTOP OTPAXXEHHOTO OT KOJEOIIOIIEHCS MOBEPXHOCTU
CTEKJa MEHSETCS B COOTBETCTBHM C AaMIUIUTYJOW aKyCTH4eCKONM BOJIHBI. OTpa)XeHHbIH J1yd
IPUHUMAETCS. ONTHYECKUM MPUEMHUKOM, Pa3MEIaeMbIM B COOTBETCTBHM C YCPEAHEHHBIM YIJIOM
orpakeHus. IlookeHHe CBETOUYBCTBUTEIBHOTO d3JeMeHTa ((OTOKaToja) ONTHYECKOTO
IpUEMHHMKA IOCTUPYETCS TakuM 00pa3oM, 4yTOOBI MSATHO OTPAKEHHOTO JIA3€pHOro Jiyya IpH
OTCYTCTBUM KOJEOAaHMH CTEKJIa OCBELIAJ0 IOJOBHHY »3KpaHa. B aToM ciiyyae u3MeHeHUs
HalpaBJIEHUsl OTPAKEHHOIO Jiyya IpU KOJIEOAHUSAX CTEKJa BbBI3BIBAIOT COOTBETCTBYIOILME
U3MEHEHHS IUIOMIA N TATHA CBeTa Ha (POTOKATOAE ONTHYECKOrO NPUEMHHMKA W TOSBICHUE B
CBETOYYBCTBUTEIBHOM CJI0€ MOAYJIMPOBAHHOIO 110 aMIUIUTYJIE JIEKTPUUYECKOro curHana. Curaan
nocjie yCWJIEHMs] TPOCHYIIMBAeTCS U 3allUChIBA€TCSd HAa MAarHuTHyro JeHty. Ha mpakTtuke
IOCTUPOBKA MPOU3BOAMUTCS MO CYOBEKTUBHOMY OIIYIIEHHIO ONIEPAaTOPOM pa3z00OpUUBOCTH PEUH.

Bropoii BapuaHT NOCTpPOEHUS CHUCTEMBl JIa3€pPHOTO MOCIYIIMBAHUS MPEeTyCMaTpUBAaeT
peanu3alMio B ONTHYECKOM IpPUEMHHKE (a30BOM JEeMOAYIALMU IyTeM CcpaBHEHUs Qa3
obnmydaromero ©u oTpakeHHoro Jyded. C3ToMl 1enbl0 HMCXOAHBIA JIyd C  IOMOIIBIO
HOJYIIPO3payHOro 3epKajia pacuienisercs Ha JaBa jyda. OfHUM M3 HHUX OOJydaeTcs CTEKIIO,
JIpyrol HampabisieTcsl K NPUEMHUKY B KadecTBe OMNOpHOro. B Touke mpuema B pesynbrare
UHTEepEPEHIIMH OTIOPHOTO U OTPAKEHHOT'O JIydell Ha MOBEPXHOCTH CBETOUYBCTBUTEIBHOIO CIIOS B
HEM BO3HUKAIOT JIEKTPUUYECKHUE 3apsi/ibl, BEIMYMHA KOTOPOTO COOTBETCTBYET Pa3HOCTH (a3 Jydeil.
Bropoii BapuanT obecrieurnBaeT 0oJiee BHICOKYIO UyBCTBUTEIBHOCTh CUCTEMBI MTOJICITYIIMBAHUS, HO
CJIOKHEE B pealln3alli.

[Tpumepom cuctemsl JlazepHoro nojcinymmuBanus seiserca cucrema PK-1035 ¢pupmer PK
Electronic. Cuctema cOCTOUT U3 JIa3epHBIX MepeaTuhKa U MPUEeMHHUKa, MarHUTO(OHA JJis 3alUCH
nepexBayeHHO nHpopmanuu. [lepenarynk U MpUEMHUK CUCTEMbI YCTAaHABIMBAIOTCS HA TPEHOTE.
JlazepHbIit mepenaTyrk uMeeT pazmepsl 65x250 MM, Bec 1.6 kr, MomHOCTE- 5 MBT, myirHa BOJTHBI
u3nydeHuss- 850 mxm. JlasepHbli TpueMHHMK uMeeT pasMmepbl 65x260 mm, Bec 1.5 Kr.
ONEKTPONUTAHUE - OT CETU U aBTOHOMHOE.

JlanHblE O BO3MOXHOCTSIX CHCTEM JIA3€PHOTO NOJCIYIIMBAaHMS INPOTHUBOpEYMBHIE. B
pEeKJIaMHBIX MaTepuaiax AaJbHOCTb YKa3bIBaeTCs JUISl Pa3HBIX CHCTEM OT COTEH METPOB JO KM.
OpnHako 0Oe3 CCBUIKM Ha  YpOBEHb BHEIIHMX aKyCTHMYECKMX IIYMOB 3TH BEJIMYHHBI MOXKHO
paccMaTpuBaTh Kak MOTEHIMAIBHO JOCTHKUMBIE B UCANbHBIX YCIOBUIX. B ropoackux ycinoBusx,
KOI'Zla MPUHUMAIOTCS JTOTIOJIHUTEIbHBIE MEPBI N0 3BYKOM3OJIALIMM MOMEUIEHUM OT IIyMa YJIMIIBI,
JMAIbHOCTH OyayT CyIIecTBEHHO MeHbmMMH. CreayeT TakkKe HUMEeTh BBUAY CIIOXKHOCTU
NPaKTUYECKON yCTAaHOBKM M3JIydaTellss U MPUEMHHUKA, IPU KOTOPBIX 00ecreunBaeTcs MonajiaHue
3€pKaJIbHO OTPAKEHHOT'O OT CTEKJIa HEBUAMMOTO JIa3€pHOro Jy4ya Ha (OTONPUEMHUK. YPOBHHU Ke
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TU(GPY3HO OTPaXKEHHBIX OT CTEKJIA JIyded CTOJIb Majbl, YTO UX HE yIAeTCs NMPUHATH Ha (OHE
TOPOJICKHX aKyCTHYECKMX IIyMOB. Kpome TOro, cienyer OTMETHTb, YTO COOTHOLICHHE MEXKIY
CTOMMOCTBIO CHCTEMaM JIa3ePHOT0 MOJCIYIIMBAHUA U 3aTpaT Ha dS()QEKTUBHON 3aUTHI OT HUX
HE B I10JIb3y pacCMaTPHUBAaEMOI'0 METO/a A0ObIBaHUS UH(OPMALIIH.

CrnenoBarenbHO, CUCTEMBI JIA3€PHOTO MOJCIYLUIMBAHUS, HECMOTPSI Ha MX JOCTATOYHO
BBICOKME ITOTCHIMAIBHBIE BO3MOXKHOCTHM MMEIOT OIPAaHMYEHHOE pealbHOE IPUMEHEHHE, B
O0COOEHHOCTH Pa3BEIKONH KOMMEPUYECKUX CTPYKTYD.

Cpe()cm 64 BbLICOKOUACMOMHO20 HA6A3bIBAHUA

JloObiBarnre WH(OpPMAMKM TyTeM BBICOKOYACTOTHOTO HABSI3bIBAHHS JIOCTUTACTCS B
pe3ynbTaTe JUCTAaHLIMOHHOTO BO3JEHCTBHS BBICOKOYACTOTHBIM 3JIEKTPOMArHUTHBIM IIOJIEM WIIH
AJIEKTPUYCCKUMHU CUTHAJTAMH HA 3JIEMEHTHI, CIOCOOHBIE MOIYTUPOBaThH UX WH(GOPMAIMOHHBIE
napamMeTpbl MEPBUYHBIMU JJIEKTPUYECKUMHU WM aKyCTUYECKMMU CUTHAJIAaMH C pPEYeBOM
uHopmanueid. B kauecTBe TakuWxX SJIEMEHTOB MOTYT HCIIOJIb30BATHCS PAa3IUYHBIC IMOJOCTH C
3JIEKTPONPOBOHON MOBEPXHOCTHIO, MPEACTABISONME €000l BBICOKOYACTOTHBIE KOHTypa C
pacrpeicieHHbIMU TapaMeTpaMud M O00BbEeM KOTOPBIX MEHSETCS TMOJ JEHCTBUEM aKyCTHUECKOU
BOJIHBL. Ecii yacToTa Takoro KOHTypa COBMAJIAET C YACTOTOM BBICOKOYACTOTHOI'O HaBs3bIBAHUS, a
MOBEPXHOCTh TOJIOCTH HAXOJUTCA TIOJI BO3JACHCTBUEM AaKyCTHYECKOM HH(POpMALUEH, TO
SKBUBAJICHTHBIN KOHTYpP NEPEU3TydaeT U MOAYIUPYET BHELIHEE TOJIE.

Bosiee yacto B kKauecTBe MOAYJIMPYIOLIETO TPUMEHSIETCA HEJIMHENHBIN 3JIEMEHT, B TOM YHCJIE
B cxeme TenedOHHOro amnmnapara. B 3Tom ciydae BBICOKOYaCTOTHOE HaBA3bIBAHUE 00ECIIeUunBaeTCs
MOABEACHUEM K TeJae(OHHOMY allapaTy BBICOKOYACTOTHOTO TapMOHHYECKOTO CHUTHAJIA IMyTeM
MOJKIIIOUEHUS K TeleOHHOMY Kalelro BBICOKOYACTOTHOIO TreHeparopa. B pesynbrare
B3aUMOJICCTBUSI BBICOKOYACTOTHOTO KOJIEOAHHS C PEUYEBBIMH CHUTHAJIAMU Ha HEJIMHEHHBIX
JJeMeHTax TenedOHHOro amnmapara MPOUCXOJUT MOIYJSIMS BBICOKOYACTOTHOTO KojeOaHus
peYEBbIM HU3KOYACTOTHBIM CUTHAIOM. [[pUHIIUIIBI 3TOTO SBJICHUS aHAJIOTUYHBI pa00TE CMECHUTEIIS
pamuonpuemHuka. [locne mpeoOpa3oBaHusl TOSBIAIOTCS  CHTHANBl, YacTOTHl  KOTOPBIX
MPEACTABISIIOT  pa3IMuHble KOMOWHAIIMM YacTOT HCXOJHBIX CHUTHAJIOB. OTH  CUTHAJBI
MOJIYJIMPOBAHbl CHUTHaJaMH pedyeBod HHGOpPMAMM W MOTYT TMepexXBauyeHbl MPUEMHUKOM
3JI0YMBIIJICHHUKA.

3.4. Cnioco0bI U cpeacTBa 100bIBAHUSI HH(POPMAIIUH O PATHOAKTHBHBIX
BeLleCTBax

JloObiBaHMeM WHGpOpMAlMM O PaJMOAKTHBHBIX BEIIECTBaX 3aHMMAETCs paJuallloOHHas

asBenka. s oOHapyKeHHMsl pPaJMOAaKTHBHBIX W3JIYYCHHH OHAa WCIHOJb3yeT CIEeIHAIbHBIC

Jno3uMeTpudeckre npudopsl. CTPyKTypa TUIIOBOTO MpUOOpa pajualliOHHON pa3BeiKH MpUBEACHA
Ha puc. 3.16.

PanuoakTHEHDE
MEMYHEHMWE

Huhopmauma
Detextop — Younurene |—{ MHaukatop b———

BEnok NUTaHHKA

Puc. 3.16. CtpykTypa npulopa paanalilioOHHON pa3BeaKH.
JlerekTop mpeoOpaszyeT 3HEPrui0 pagroaKTUBHOIO M3JIYYEHHS B DJICKTPUYECKHE CHTHAJIBI,
KOTOpbIE IOCJIE YCWJIEHUS TMOCTYHNAIOT Ha CTPENOYHBbIM MM nupoBoil mHAMKATOp. B KayecTBe
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JNETEKTOpa HCIOJIb3YIOTCS MOHM3AIMOHHBIE KaMephl, ra3opaspsgHble U CHUHTWUIALMOHHBIE
CYETYMKH, KPUCTAILIbI IOTYIPOBOJHHKA, (DOTOILUICHKA,

Honuszanuonnsle kamepsl (BuiibcoHa, Iy3bIpbKOBBIE, HMCKPOBBIE) IMPEACTABISAIOT COCYA
LWIMHAPUYECKON UM MPSMOYTOJbHONH (DOPMBI, 3aII0JIHEHHBIE Ta30M C IEPECHIIIEHHBIM IapoM (B
kaMmepe BuibcoHa), >KMIKMM BOJOpPOAOM (B Iy3bIPBKOBOM KaMepe) U HMHEPTHBIM razom (B
UCKpOBOW Kamepe). B HckpoBO#l kamepe UMEIOTCs, KPOME TOro, IUIOCKOINapaslesbHble OJIM3KO
pacmojoXeHHbIE IPYr K JIpYry IUJIACTHHBI, HA KOTOpBIE MOAAETCS BBICOKOE HANpPSIKEHUE, YYTh
HIKe mpoboiHoro. Korga uepe3 kamepy BuibcoHa M my3BIpBKOBYIO Kamepy IHIpOJIETAET
IIEKTPUYECKU 3apsSOKEHHAsl 4acTULa, HAa BO3HUKAIOIIMX HA €€ YT HOHAaxX KOHAECHCHUPYIOTCA
MaJIeHbKHE KalleJIbKM JKUAKOCTH, BHAUMBIE IpU O0koBOM ocBeuieHuu. Ilpu mposere ObicTpoii
YacTULBl Yepe3 HMCKPOBYIO KaMepy BAOJb €€ TPACKTOPUM MEXKAY IUIACTUHAMHU IMPOCKAKUBAIOT
UCKpBbI, CO3/1aBasi OTHEHHBIN TpEK.

B manorabaputHeix npuOOpax paguallMOHHOW pa3BEAKH MPUMEHSIOTCS B OCHOBHOM
razopaspsaHble  cueTuuku (cuetumku [elirepa-Mromnepa). ["a3opaspsiiHble  CUeTYHKH
NPECTABISIIOT CO00H CTEKISTHHYIO TePMETHYHYIO TPYOKY, 3alIOJTHEHHYIO CMEChIO Ta30BOI CMECBIO
(aproHa u BO3]yXa, aproHa W mapoB u ap.) nox naasieHueM 0.1 atmocepsl. BHyTpeHH:ss
MOBEPXHOCTh TPYOKH MeTauIM3upoBaHa. BHyTpu TpyOKHM HpOTsSHYTa METaJUIMYECKas HHUTb, Ha
KOTOPYIO MOJAETCsl BBICOKOE MosoxutenapHoe Hanpsbkenue 1000-1500 B nocrosnHOro ToKa, a K
MOBEPXHOCTH CUETYMKA - OTpULIATeNIbHOE HanpshkeHue. Korna B razopaspsanyro TpyOKy monamaeT
MOHU3UPYIOIIAs YacTHULA, IMPOMCXOJUT JIABUHOOOPA3HbIM mpolecc o0pa30BaHUSI MOHOB, MEXKIY
AJIEKTPOJIaMU BO3HUKAET KOPOTKUI HMIIYJIbC TOKAa, KOTOPBIM MOJAETCS HAa BXOJ YCHIJIMTEIS.
B pe3ynbraTte BTOpMYHOM HMOHM3AIUKM O0ECHEYMBAETCS BBICOKAS UYBCTBUTEIBHOCTH JETEKTOPA.
HMnynbcel TOKa YCUJIMBAIOTCS U PETUCTPUPYIOTCS B NPOCTEHIlIEM BapHaHTE B BUJAE 3BYKOBBIX
IIETYKOB, B 0Oo0jiee COBEPUICHHBIX JIO3UMETPUUECKUX HPUOOPOB YACTOCTh HMMILYJIbCOB
npeoOpazyeTcsi B 3HaUCHUE YPOBHS M3IIy4EHHs, OTOOpakaeMoe C MOMOILBIO CTPEIOYHBIX WIIU
U(PPOBBIX UHIUKATOPOB.

Cueruuku ['eiirepa-Mroiepa i perucTpaluy o-U31y4eHust UMeroT odeHb ToHkoe (0.002-
0.003 MM) ciTtOJITHOE OKHO, Yepe3 KOTOPOE YaCTHIIbI 0€3 CYIIECTBEHHOTO MOIJIOUICHNs TONaJatoT
B TpyOKy. J[lns perucrpanuu (- U3/IydeHUs OKHO TPYyOKM AENAlOT U3 aTOMUHUEBOM (hOJIbru
tonuuHon 0.1-0.2 MM, KOTOpas MOTJIOUIAeT O-4acTULbl. TPYOKH JJIsl perucTpaiuu y- U3JIydeHus
3aKPBITHI CII0EM ATIOMHHHUSA TOIIMHON 1 MM, mornomaronien - u3yyeHue.

CUMHTUISAIMOHHBIE JETEKTOPbl  MPEICTaBIAIOT €000 »KpaH (MJIacTUHY) W3 CTeKIa,
HOKPBITHIA (DIFOOPECHUPYIOIIMM BEIIECTBOM (CyJIb()HUIOM ILMHKA, aHTPALIEHOM WJIH JIPYTUMH
BEIIECTBAMM, MPeoOpa3yIONMMU KUHETUYECKYI0 SHEPrUi0 paJMOAaKTHBHBIX YacCTHIl B SHEPIHIO
cBeToBOM BembIKK). [TyTem pazmernienus 3a 3kpaHoM (OTOYMHOMKHUTEIS BCIBIIIKK CBETa MOTYT
peoOpa30BhIBATHCS B AJIEKTPUUECKUE CUTHAIBI C MOCIEAYIOIINM HU3MEPEHNEM UX HHTEHCUBHOCTH
AIIEKTPOHHBIM CUETYMKOM. [IpermyIiecTBo CHMHTHIISIHUOHHOTO JAETEKTOpa COCTOUT B TOM, YTO
OH MOXET pa3[elbHO CYMTATh YAaCTHULBI, MOCTYNAIOIME YEepPEe3 OUYEHb KOPOTKHE MPOMEKYTKH
spemern (10%-10%c Bmecro 10°-10° ¢ y cuerunkos [Ieiirepa- Miomnepa). JlanbHeifumm
pa3BUTHEM CLUUHTWIISLUOHHOTO CYETYMKA SIBJISETCS JIIOMUHHUCIICHTHas Kamepa, KOTopas He
TOJIBKO CUYMTAET YaCTULBI B TEUEHNE OYE€Hb KOPOTKOIO BPEMEHH (10'13-10'14 C), HO U C ITOMOIIBIO
COOTBETCTBYIOILETO MIEKTPOHHO-ONTHYECKOTO YCTPONCTBA PETUCTPUPYET UX TPAEKTOPHH.

[Hupokoe pacnpocTpaHEHUE TOTYUMIN KPUCTAUINYECKUE TTOTYITPOBOJHUKOBBIE IETEKTOPHI,
OCHOBY KOTOPBIX COCTABJISIFOT IOJIYIIPOBOJHUKOBBI KpPUCTAJIJI KPEMHHUS WM TEPMaHUSA C
pa3IMYHbIMM  JOOAaBKaMH. OJEKTPONPOBOJAHOCTh KpUCTAJIa H3MEHsIeTCs TMoJ JeHCTBHUEM
VMOHM3UPYIOLIETO U3JIy4YEHUS.

B kauecTBe (OTOAETEKTOPOB MPUMEHSIOT TAKXKE€ PEHTTEHOBCKYIO (POTOIUIEHKY, MO CTENEeHH
MOYEPHEHHsI KOTOPOH 3a ONPEIETICHHOE BpeMsl CYAAT 00 YPOBHE U3ITyUCHHUS.

[TpuGops! Ay 0OHapYKEHUs U U3MEPEHUS PAJHOAKTUBHBIX M3ITYYEHHH B 3aBUCHUMOCTH OT
Ha3HAYCHUS ACTATCS Ha MHIUKATOPHI PaIUOAKTUBHOCTH, PAIHOMETPHI U 103uMeTphl. [1o criocoby
WH/IMKAlUU UHTEHCUBHOCTHU M3JIy4€HHs - Ha CTPEJIOYHbIE U IU(PPOBBIE.
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WNuaukaropsl U3mydyeHU HHOOPMUPYIOT OIlepaTopa CBETOBOM MIIM 3BYKOBOM MHAMKALUEH O
HaJIM4YMM B 30HE I[IOMCKA pPAaJAMOAKTUBHBIX BEUIECTB, pPAJUOMETPHI IPEJHA3HAYEHBI IS
OOHapyXEeHUSI U U3MEPEHUS PAJIUOAKTUBHOTO 3apAKEHUS CPEJbl, a TO3UMETPHI - JJIs1 U3MEPEHUs
JI03bI O0TyYEHUSI.

Benuuuna, KOTOpPYI0 H3MEpSIOT PagUOMETPbl, Ha3bIBAIOT MOIIHOCTHIO AKCIIO3ULIMOHHOMN
1036l (MO/1) raMma-uznyyeHusi. DKCIO3UIIMOHHAS J03a Y-U3Iy4eHHs] paBHA OTHOLIEHUIO 3apsija,
CO3JIaHHOTO I'aMMa-KBaHTaMHM B BO3AYXE IPM HOPMAJIbHBIX YCJIOBHAX, K MAacce 3TOro BO31yXa.
B kauectBe emuuunbl u3mepenus B cucteme CU mpunsta mepa B kynon/kr (Ki/kr). Ilupoko
IPUMEHSIETCd HECUCTEMHas €IUHMIIA U3MEPEHUS - PEHTTeH U €€ JoJd (MUWUIMPEHTTEH U
MUKpOpeHTIreH). COOTHOIIEHUE MEXy STUMHU €IUHULIAMH paBHO: 1P=2.58 10" Ku/kr.

MOIIHOCTBIO 3KCIO3ULMOHHON [103bl HA3bIBAETCSI BEIMYMHA 3KCIO3ULIUMOHHOM [03bl B
eauHuny BpeMmeHu. @OHOBass MOUTHOCTh U3YyYEHUsI KOCMOCA U PAAUOHYKIINIOB 3€MJIA COCTaBISET
B cpenHeM 5-30 MxP/4. DHeprust o ¥ -4acTUIl OLICHUBAETCS TAKXKE B DJIEKTPOH-BOJIBbTaX (3B) u cM
npobera OnuH 3B paBeH KMHETHYECKOM SHEPruM, MOJy4yaeMOM AJIEKTPOHOM IOJ JAECHCTBHEM
pasHoctu noteHuuanoB 1 B. Dueprus anbda-dyacTull, U3Ty4aeMbIX Pa3INuyHbIMA €CTECTBEHHBIMU
PaAMOaKTUBHBIMU 3J€MEHTaMu, cocTaBiisieT 4-9 MaB (1 M»B =10° 5B). 4To obecreunBaeT uUx
npober aB arMochepe Bo3ayXa MpH HOPMAIBHBIX YCIOBUSX 2.5-8.6 cM.

Ha poinke wumerotrcss pa3HooOpasHble paJuoOMETpbl, B TOM 4ucie OblToBble «benkay,
«Oxkcnept», «CocHa» u gapyrue. PasnooOpasHbie mpdeccruoHaNbHbIE MPUOOPHI BBITYCKAET
O6HuHCKMI npubopHbId 3aBox “ Curnan”. Hampumep, u3mepurenb MOIIHOCTH J103bl ramMma-
m3nydenuss UMJI-2 mpumeHsieTcs B CTalMOHAapHBIX YCJIOBUSIX, Ha JIETATEIbHBIX amnmnaparax,
NOJIBUKHBIX O00BEKTaxX M AJs neweil pa3Benku, MHIukauus ypoBHsSI IPOU3BOJUTCS C IOMOIIBIO
CBETSIIEroCs CEKTOpa Ha IiKaie npudopa. OH UMeeT CIEeIYIONINE XapaKTePUCTHKU:

- muana3oH m3MepeHUT MO ........cccovvviviienieeiieeee, 10 mxP/4-1000 P/4;
- IOTPELIHOCTU U3MEPEHHUSL. ...ceeeuerreeeairreeeanirreeennnreeennans 30 %;

- IMATIA30H TeMIIepaTyp okpysxkarotieit cpes, °C ....... -50...+50;

= BEC TIPHOOPA, KT ..cvvvieniieeiiieiieaieeiieeteesieeeseeseeesseesaeeenne 1.6 xr;

= TAOAPUTDBL, MM ...eeeiuvieeerreeeereenreeenseeesseesssseeesnseesnsseesnnns 198x180x82.

BennunHa MOTJIOMIEHUsT PHEPTUU HM3IIyYeHUS B €IUHHIIE OMOJIOTUYECKON Macchl (TKaHH)
Ha3bIBAETCSI OCHOBHOW J03MMETPUYECKO BeaMuMHOM (1030#). EnuHuna usmepeHus 103bl B
cucreme CU - 3uBepT (3B) 1 HecucTEMHas eIMHULIA U3MEpeHHUs - 03p, npudem 1 65p=100 3B.

[To 6uonornyeckoMy BO3JEHCTBHIO TMOIVIOIIEHHAs OWOJOTMYECKOM TKaHbIO 7033,
u3MepeHHas B 0dpax, MPUMEPHO paBHA SKCIO3UIMOHHON 103€, M3MEPEHHOW B pEHTTeHax.
[TosTOMY ypOBHM paJluOaKTUBHOTO 3apakeHUs OLIEHUBAIOT KaK B PEHTI€HAX, TaK U 03pax.

Manorabaputasie nozumerpel (JPC-01, AKC-04, ADI-8, API-01T1, API-05SM u nap.)
MOCTOSIHHO TPUMEHSIOTCS JIIOAbMM, HMEIOIIME JeNI0 C PaJUOAKTUBHBIMHU BEIIECTBAMH, JUIS
U3MEPEHUs IPUHATON UMH JI03BI B TEUEHHUE OINPEIEIIEHHOTO BPEMEHH PadOoThI, HAIPUMEp, MecsIIa.
[ToporoBoe 3HaueHHE 03bI 32 TOJ HE JIOJKHO MPEBBIIIATE 5 03p.

I'naBa 4. TexHu4eckue KaHAJbI YTeUYKH HHPOpMAIUMA

Wudopmarnius, 3anucaHHas Ha paclpoCTPAHSIOMIUXCS B MPOCTPAHCTBE HOCUTENSAX, MOMKET
ObITh NEpeHEeceHa TUMHM HOCHTEISIMM OT HMCTOYHMKA K HECAHKI[MOHHUPOBAHHOMY MOJy4aTelro.
B takom ciyuyae roBopsaT o0 yreuke HHGOpPMAalUM{ IO AHAJOTHM C YTEUKOM JKUIKUX WIH
ra3oo0pasHbix BemiecTB. OJHAKO MO CPaBHEHUIO C HUMM yTe€YKa HH(QOPMALUU HUMEET Pl
0COOEHHOCTEH.

4.1. Oco0eHHOCTH YTeYKH HH(pOpMAINHU
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[Ton yreukoil wHGOpPMALMK TOHMUMAETCS HECAHKIIMOHUPOBAHHBIM  IpoIecc IepeHoca
UH(POPMALIUU OT UCTOYHMKA K 3JI0YMBIIIJICHHUKY.

[Tonstne “‘yreuka” IIHUPOKO pacmpocTpaHeHo, [oBopsAT 00 yredke BOABI, Trasa,
MaTepHalbHBIX LIEHHOCTEH €O CKJIaja, MHPOPMALUU W3 PA3IMUYHBIX CTPYKTYp U T. 1. YTeuka
uHpOpMALlMM BO3MOXHA IIyTeM €€ pasrJallleHusl JIIOJbMH, YTepeil HMHU HOCUTENeH C
uHpopManuel, NepeHocoM MHPOPMALUU C MOMOUIbIO MOJEH, IOTOKOB 3JIEMEHTAPHBIX YacTHI,
BEIIECTB B ra3000pa3HOM, JKUAKOM WJIM TBEpAOM BHIe. Hampumep, jxemaHue cOTPYTHHKOB
HOJEJIUTHCS MOCIEAHUMHI HOBOCTSAMU O paboTe ¢ POAHBIMU WK OJIM3KMMHU CO3/1al0T BO3MOXHOCTH
yTe4uKku KoH(puaeHmanpHoi nadopmarnuu. [lepenocurkamu nHOpMaAIU MOTYT OBITH JIFOOBIE €€
HOCHTEJIH.

YacTto moj yTeYKOM MOHMMAIOT CIy4YaWHBIM IIPOLIECC, BPOJE BBITEKAHUS BOIBI H3
HEUCIPABHOIO KpaHa. Takoi MOAXO0M NPEACTABIAETCS YIPOIIEHHBIM. B KpMMUHAIBHON IIPAKTUKE
U3BECTHBI (paKThl OPTaHU3AIMH YTEUKH, HAllpUMep, OCH3MHA C MOCIEAYIOIIMM CIHCBIBAHUEM €TI0
Ha CIy4yallHyl0 HEHUCHpPAaBHOCTb B HedTenpoBoie wuiaM xpaHwiume. Ilpaktukyrorcs B
NOJIMTUYECKON >KU3HM OOIIeCTBa OpraHu3alus YTE€YKH HH(OpMalMM U3 NPABUTEIbCTBEHHBIX
CTPYKTYp C L€JIbIO 30HIMPOBAHMs WM MOATOTOBKH OOLIECTBEHHOI'O MHEHUS Iepel] MPUHATHEM
HENOIYJIIPHBIX PELICHU.

VYTeuka MHQOpPMALMU MO CPAaBHEHMIO C YTEUKOHW (XMIIEHHEM) MaTepUalIbHBIX OOBEKTOB
UMEET Pl OCOOEHHOCTEH, KOTOPbIE HA/I0 YYUTHIBATh MPU OPTraHU3AIMH 3alUTHl HH(POPMAIIHH:

- yredka MHGOpMALMM  MOXET HNPOMCXOAUTh TOJBKO MpHU TONAJaHUM ee K
3aMHTEPECOBAHHOMY B HEH HECAHKIIMOHUPOBAHHOMY IIOJy4aTeNl0 (3JI0YMBIIUIEHHUKY), B
OTJIMYMH, HAIIPUMEP, OT YTEUKH BOJbI UJIH ra3a.

-Tpu yTeuke WHQPOpPMAIMK TPOUCXOAUT €€ THPAKUPOBAHHE, KOTOPOE HE HW3MEHSET
XapaKTEePUCTUKN HOCUTENI MHPOpPMALUU (HE YMEHbLIAETCS KOJUYECTBO JIUCTOB JOKYMEHTa, He
COKpalllaeTcss YHCIIO THKCEJIed M300paXeHHs, HE MEHSIOTCS pa3Mepbl, [BET H JApYyrue
JIeMapKUPYIOIIKe PU3HAKU MPOIYKIMU U T. 11.);

- leHa UH(POpMAIUH NIPU €€ YTEUKE YMEHBIIAETCS 3a CUET TUPAKUPOBAHUS;

- (hakT yTeuku MH(pOpMAIMH, KaK MPABUIIO, OOHAPYKUBAETCS CITYCTSI HEKOTOPOE BpeMsl, IO
NOCJEICTBHSM, KOIZIa MEpbl 10 OOECHEUeHHIO €€ Oe30MacHOCTH MPUHUMATh MOTYT OKa3aTbCs
Hed(pPEeKTUBHBIMY;

[TepBast 0COOEHHOCTh UMEET CYIIECTBEHHOE 3HauU€HUe JUIsl 0€30MacHOCTH MHPOpMAIUH, TaK
Kak caMu 1o cebe (akTbl yTepu JOKyMEHTa, pasIJIallleHus CBEAECHUH, pacnpoCTpaHEHUs
HOCUTEJIEH 3a Mpeaenbl KOHTPOJIUPYEMOU 30HbI U IpyTUe JEHCTBUS JalleKO HE BCerja MPHUBOJIAT
K yreuke uHpopmaruu. Hanpumep, ecnu koHQUASHIMANBHBIA pa3roBOp BO BpeMs COBELIAHMS B
KaOMHeTe pyKOBOJIUTEIIS OpraHN3alluy CIIbIIIEH B IPUEMHON M3-3a HETJIOTHO 3aKpBITOM JBEpH, a B
NPUEMHON HET Jro/Ied, TO yTeukd MH(OpMAIMK HET, XOTS HOCUTENb MH(OpMAINK (aKyCTHYecKas
BOJIHA) BBIXOAMT 3a MPEJeibl KOHTPOJIUPYEMO 30HBI - momenieHus. Ecnu B mpueMHo# HaxoauTest
JOOPOCOBECTHO BBITIOIHSIOMUN CBOM OOS3aHHOCTH CEKpeTapb PYKOBOJIUTENS, KOTOPBIM IOCIe
coBelllaHusi OyaeT opopMIISTh €ro pe3yabTaThl, TO yTeuka HHPOPMAIUU TaK)Ke OTCYTCTBYET, TaK
Kak MH(POpPMALMU HE MONaJeT K 3JI0YMBIIJICHHUKY. TOJBKO B TOM ciydae, KOrja B NMPHEMHOM
OyIeT HaXOAWTbCA COTPYAHMK OpraHM3alMM WM [OCETUTENIb, KOTOPBIA BOCIOJIB3YETCS
uHpOpMalell U3 YCIBIIIAHHOTO Pa3roBopa B JIMYHBIX LENAX WIHM MOJETUTHCA €10 C JPYTUMH
3aMHTEPECOBAHHBIMM B HEH JIOJbMH, TO TPOUCXONUT yTeuka HHopmanuu U3 KaOuHeTa
pykoBojuTens. B obuiem ciydyae MOXHO TOBOPUTH 00 yTeuke nH(popMalu Kak (hakTe HapyIIeHus
ee 0e30MacHOCTH TOJBKO B TOM CIIy4yae, €CIIM OHa MOMaJaeT K 3JI0yMBIIUIEHHUKY HE3aBUCHUMO OT
TOTO0, 3HAET WJIM He 3HaeT 00 3ToM Biajenen nHdopmaiuu. Eciau mo kakoil-to npuuuHe Ha 3TOM
MyTH Neperayl HHPOpMaIUU IPOUCXOAUT Pa3phiB B LIETIOYKE, TO MH(OPMALIHS UCUE3aET BMECTE C
€e HOCHUTEJIEeM, a YTeUKH HH(POpMaIUK HEe TPOUCXOIMNT.

CrnenoBarenbHO, O/ YTEUKOW CleqyeT MOHUMATh HE MPOLECC PACIPOCTPAHEHUs HOCUTENS
uHpOpMaLlUU 3a TpeAesbl ONpeAeTeHHOM 00JacTH MpOCTpaHCTBAa BOOOINE, @ YACTHBIA ciydaid
pacrpocTpaHeHMs, Korja MHGpopMaLus nonagaer K 3JI0yMbIIUIEHHUKY. BbIxon e HocuTens 3a
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npezensl 3aJaHHON 00J1acTH CO3/1aeT MPEINOChUTKY ISl YTeUKU WH(POPMAIMU U TIOBBIILIAET YTPO3Y
ee 6e30MacHOCTH.

3aMeuyaHue O HECAaHKIMOHUPOBAHHOCTU TMONyYaTelass HMMEeT TAaKkKe MPUHIUIHAIHLHOE
3HaueHune. Ecnu momydarens mH(pOpManuy CaHKIMOHMPOBAaH, TO peyb MIET HE 00 yTedke, a o
nepeaaye MHGOpPMAIMKM O TaK Ha3bIBAeMOMY (YHKIHMOHAJIHLHOMY KaHAIIy CBSI3HM, CIEIHAIbHO
cOo371aBaeMOMY JIsl 0OecTiedeHUs] KOMMYHHKAIUH B YEI0OBEYECKOM OOIIECTBE.

YacTo XuIIeHne U yTeuKy HH(POPMALUK pacCMaTpUBAIOT KaK aBTOHOMHEBIE Tiporecchl. Eciu
IO/ XMIIEHNEM IIOHUMATh YMBIIIJICHHOE IIPHCBOCHUE UY)KOH COOCTBEHHOCTH 0€3 pa3pelicHus ee
3aKOHHOTO BIIAJIETIbIA, TO yTEYKa HH(POPMALUU MPEACTABISAET COOOH OIMH U3 CIIOCOOOB ee
xuiieHus. JlelCTBUTENBFHO, €CIIM YeIOBeK Ha TOCYAapCTBEHHOM 3eMile HaXOJHUT KiaJ, CIUTOK U3
JParoleHHbIX METAJJIOB WM JPAroleHHbId KaMeHb, KOTOpbIE IO 3aKOHY SBISIOTCS
COOCTBEHHOCTBIO T'OCYAApCTBA, TO OH O0s3aH MX CAATh COOTBETCTBYIOIIEMY I'OCYAApPCTBEHHOMY
oprany. B mpoTuBHOM ciryyae ero IeHCTBHS KIACCU(PHUIMPYIOTCS KaK XUIIEHNUE U OH MOXKET OBITh
IpPUBJIEYEH K OTBETCTBEHHOCTH. AHAJIOTMYHAs CHTyalus ¢ yredkoil wuHpopmamuu. Korma
3JIOYMBIIIICHHUK HAaXOAUT YTEPSHHBIA JOKYMEHT C TpH(OM “CEKpEeTHO” M CO3HATENIBHO MPOAAET
€ro 3apyOexHOi crenciayx0e, TO OH NPUBJIEKAETCS K YrOJOBHOW OTBETCTBEHHOCTH 3a XUILCHHE
rOCyIapCTBEHHOW TAMHBI.

Ousnyeckuil myTh nepeHoca MHGOPMALUM OT €€ WCTOYHUKA K HECAaHKIMOHHUPOBAHHOMY
MOJTyYaTeNi0 Ha3bIBaeTCsl KaHAIOM yTedkd. Ecnim 3ammch mH(OpManuu HAa HOCHTENb KaHala
YTEYKH U ChEM €€ C HOCHUTEIS IPOU3BOAMTCS C TIOMOIIBIO TEXHUYECKUX CPEACTB, TO TAaKOW KaHal
Ha3bIBACTCS] TEXHUYECKUM KaHAIOM YTCUKH.

HecaHKIIMOHMPOBAHHBIA MEPEHOC WHGOPMAIMH TOJISIMH Pa3IMYHON HPUPOIBI, MAaKpo- U
MHUKPOYACTUIIAMU TIPOU3BOIUTCSA B PAMKAX TEXHUYECKUX KaHAJIOB YTEUKH HH(POPMAITUH.

4.2. XapaKTepUCTHKHU TEXHUYECKUX KAHAJIOB YTeYKH HH(OpMALNHU

Jns nepenaun umHGOpMalMKd HOCUTENSIMHM B BUAE MOJEH M MHUKPOUYACTHI] IO JHOOOMY
TEXHUYECKOMY KaHally ((PyHKIMOHAJIBHOMY WJIM KaHalTy YTE€UKH) MOCIEIHUHN JTOJKEH ColepXkaTb
3 OCHOBHBIE JJIEMEHTA: HCTOYHUK CHTHAJA, CPEAY PACHPOCTPAHCHUS HOCHTEIS] W MPHEMHUK.
O06o0011eHHas TUITOBAs CTPYKTypa KaHaja nepejadyn HHGpOopMaluy npuBeieHa Ha puc. 4.1.

le MoTouHuk Cpena MpHEMHKE | g
— —
CHMMHANE PAGNPOGTHAHEHWA CHIHana

Momexu

Puc. 4.1. Ctpykrypa kaHana nepeiadu HHGOpMAaIHH.

Ha Bxoj kanana noctynaeTr nHpopMalus B BUJI€ IEPBUYHOIO cUrHaia. [lepBuyHbINA cUrHal
npejcTaBisieT coboil HocuTenb ¢ HH(popMalMeld OT ee MCTOYHUKA WM C BBIXOAA MPEAbIIYIIETo
KaHaja. B kauecTBe UCTOYHMKA CUTHAJIA MOTYT OBITh:

- 00BEKT HAOIOICHNS, OTPAKAIOIIUHN SJIEKTPOMArHUTHBIE U aKYCTHUECKHE BOJIHBI,

- 00BEKT HaOJIIOIeHNS, U3TY4alOIUN COOCTBEHHBIE (TEIIOBBIE) 3JIEKTPOMAarHUTHBIE BOJIHBI,

- epeAaTYrK (PYHKIIMOHAIBHOTO KaHaa CBA3H;

- 3aKJIQIHOE YCTPOMCTBO;

- ICTOYHUK ONaCHOI'O CUTHAJIA;

- HICTOYHUK aKyCTHYECKHX BOJIH, MOIYJIMPOBAHHBIX HH(OpMaLIUEH;

VYka3zaHHbIE Ha PUCYHKE CTpENIKaMH IyTH BX0J1a M BbIX0/1a HHPOpPMALMU 0003HAYAI0T BXOJ U
BBIXO/J] IEPBUYHBIX CUTHAIOB ¢ HHPopmanuei. Tak kak MHGOpMaIUsa OT UCTOYHUKA [TOCTYNAeT Ha
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BXOJ] KaHajla Ha S3bIKe MCTOYHUKA (B BUAE OYKBEHHO-IIM(POBOIO TEKCTa, CUMBOJOB, 3HAKOB,
3BYKOB, CHUTHaJOB H T. J.), TO TEPENaTdyuK MPOU3BOIUT MpeoOpa3oBaHuEe 3TOH (HOPMBI
npencTaBicHuss HHGopMauu B opMmy, 00eCIeUHBAIONIYIO 3alUCh €€ Ha HOCUTEIh WH(OpMAIIUH,
COOTBETCTBYIOILIUHI Cpejie pacrpocTpaneHus. Kpome Toro, OH BBINONHSIET Clienyromue QyHKINN:

- co3zaer (reHepupyer) nosist (aKyCTUYECKOe, SJIEKTPOMArHUTHOE) WUIIU DJIEKTPUUECKHUM TOK,
KOTOpBIE MEPEHOCAT HHPOPMAIIHIO;

- IPOU3BOAUT 3alKuCh HWHPOPMALMU HA HOCUTENb (MOAYIALUIO HH(POPMAIMOHHBIX
apaMeTpoB HOCUTEIIs);

- YCHJIMBAET MOIIIHOCTh CUTHAJIA (HOCUTEIIS ¢ MHpOpMAaIuei);

- obecrieunBaeT mnepeaauyy (M3MydyeHUE) CUTHAJIA B CPENy pPacHpOCTpaHEHHUs B 3aJaHHOM
CEKTOpE IPOCTPAHCTBA.

3anuch wuHpOpPMALMM TPOU3ZBOJAUTCS TYTEM HU3MEHEHHUs [apaMeTpOB HOCUTENS B
COOTBETCTBUHM C YPOBHEM IEPBHYHOIO CHUTHAJA, MOCTYyMAKOUIero Ha BXoi. Ecim Hocutensmu
uH(pOpMalUK SBISIOTCA CYOBEKTHI M MaTepUalbHble Tela (Makpo4yacTHIlbl), TO NepeaaTdyuk
COOTBETCTBYET IE€PBOHAYAJILHOMY CMBICIY 3TOrO CJIOBa - MepeAaBaTb WU MEPEHOCUTH, T. €.
BBIMOJHAET (PYHKLIMIO HOcUTensd. B ciydae korga uH(OpManuio MEepeHOCAT CUTHABI (IO,
DIIEKTPUUYECKUI TOK M DIIEMEHTApHbIE YaCTHIIBI), TO MEPEAATYHKH SBISIOTCS HCTOYHUKAMHU
CUTHAJIOB.

HcTouHMKaMu CUTHAJIOB MOTYT OBITh KaK UCTOYHHUKH (DYHKIIMOHAIBHBIX KaHAJIOB CBSI3H, TaK
M OMacHbIX curHaioB. K omacHeIM cHUTHallaM OTHOCSITCS CHTHalbl C KOH(UACHUIUATHHON
uHpOpManrel, TOSBICHUE KOTOPHIX SBISETCA JUISI HMCTOYHMKA WH()OPMAIUU CIydailHBIM
COOBITHEM U UM HE KOHTPOJIHPYETCH.

Cpena pacnpocTpaHEHHMs] HOCHUTEINS - 4YacTh IPOCTPAHCTBA, B KOTOPOH IepeMeliaercs
Hocutenb. OHa XapakTepusyercss Ha0OpoM (U3MUYECKUX MapaMeTPOB, OMPEIEISIIONINX YCIOBHUS
nepeMeneHust HocuTens ¢ nHpopmanneil. OCHOBHBIMH, KOTOpPBIC HAJ0 YUYUTHIBATH PU OTIMCAHUH
CpeIbl PACIpPOCTPAHEHUS, SIBISIFOTCSI:

- (hu3HYeCKHe MPETATCTBHSA U1l CYObEKTOB M MaTepPHAILHBIX TET,

- Mepa ociadieHust (WK MPOIYCKAaHUs YHEPTHH ) CUTHAJIA Ha €UHUILY JJTUHBI,

- YaCTOTHAsl XapaKTepPHCTUKa (HEPaBHOMEPHOCTh OCIAOJIEHHS YaCTOTHBIX COCTABIISIOMINX
CIEKTpa CUTHAJIA);

- BUJ] ¥ MOITHOCTbH ITOMEX JUIsl CUTHAJIA.

[TpremMHUK BBITIONHAET (QYHKIINIO, 0OpaTHbIe pyHKIINK nepenaTarka. OH MPOU3BOIUT:

- BBIOOD (CEJEKIIUI0) HOCUTEIS ¢ HY>KHOM TOJTyqaTelto HHhOopMaIiei;

- yCUJIEHHE IPUHATOr0 CUrHaja JI0 3Ha4eHUH, 00eCeunBalouX chbeM HH(OpMaIIiH;

- Cb€M HH(OpPMAILIUK C HOCUTEIS (IEMOAYIISIINIO, IEKOIUPOBAHUE);

- mpeoOpa3oBanue nHpopManuu B (HopMy CUTHaNA, JTOCTYNHYIO IMOJydyaTeNto (YeIOBEKY,
TEXHUYECKOMY YCTPOWCTBY), W YCHJCHHE CHUTHAJIOB JIO 3HAYCHWH, HEOOXOIUMBIX ISt
6€3011M00YHOT0 BOCTIPUATHS UMH.

Ecnu nonmyuatens mHbopMaluu 4eaoBeK, TO MH(OpManus ¢ BbIXOJa NPUEMHHUKA JOJKHA
ObITh TpEJCTaBICHAa Ha sI3bIKE OOIIEHUS JIOAEH; €ClIM TEXHHUYECKOe YCTpOWCTBO, TO (hopma
npecTaBieHus WHGQOpMAIMK JOJDKHA OBITH TOHSTHA 3TOMY YCTpoucTBY. Hampumep, ecnm
noaydvarens - 9BM, To ¢ BeixoJa npueMHuKa Ha DOBM mnonaercs 1BOMYHAs MMOCIEI0BATEIbHOCTD
B Kofax, Hanpumep, Tadbauisl ASCIIL

Kanan yreukn wuHopmanmuu oTiaMyaeTcss OT (PYHKIMOHAIBHOTO KaHala TMepenadyu
nonydareneM — uHpopMmammu. Ecmum  momydatens  CaHKIMOHUPOBAHHBIA, TO  KaHal
(GyHKIIMOHATIBHBINA, B MPOTUBHOM cliydae - KaHain yreukd. Kiaccudukamus KaHAIOB YTEUKH
uH(popMaluu AaHa Ha puc. 4.2.
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TexHHYECKEME EIHANG YTEYEM MHODMALMK

Mo huadYec ko Mo [0 EpeMEHH Mo
NpWpOAae HOGCHTENA MHOOPMATHEHOCTH YHELMOHKMPOBRHKMA CTRVETYIE
- DMTANECHAE NOGCTOAHHEIR OAHOKAHAMNBHEIE
- ARYETHYECRME - HHEDOPMATHEHEIR
- MANOMHORMATHEHEIE - ANMI0OUYECKHE - COCTAEHBIE
- PRAMOINEKTROHHEIR =
Rad p - HEMHhOPMATHEHEE - GAYyHanHEIE
- MAaTepUanEHO-

E2WEeCTEEHHEIE

Puc. 4.2. Knaccudukanus KaHaJoB YTeUKH HHPOPMAIIHH.

OCHOBHBIM KJIaCCH(DMKAIIMOHHBIM TMPU3HAKOM TEXHMYECKHX KAHAJIOB YTEYKU WHPOPMALUU
ABIIIETCS u3MUecKas nmpupoaa Hocurens. [1o aTomy mpu3HaKy OHU JETATCS Ha:

- ONITUYECKHUE;

- PaIMO3JIEKTPOHHBIE;

- aKyCTUYECKHE;

- MaTepHAITLHO-BEIECTBEHHBIC.

Hocutenem wuHOpManmuu B ONTHYECKOM KaHAJIC SBJISICTCS SJCKTPOMArHUTHOE IIOJIE B
muana3one 0,46-0,76 mxMm (Buaumeblii cBet) u 0.76-13 MkM (MHPpaKpacHbIC U3ITydCHUS).

B panuossiekTpoHHOM KaHajle yTeYKH WH(POPMAIUU B Ka4eCTBE HOCHUTENICH HCIOIb3YHOTCS
JIEKTPUYCCKUE, MArHUTHBIE M DJICKTPOMATrHUTHBIC TIOJS B paJMOJMANIa30HE, a TaKKe
ANEKTPUUCCKUN TOK, PAaCHpPOCTPAHSIONIUICS TO MPOBOAHMKAM W3 MEIM, JKeje3a, aJFOMHHHIL.
JuanazoH Koje0aHWid 3TOTO BHJIA HOCHTENS YPE3BBIYAHO BEJNHK: OT 3BYKOBOTO JHAara3oHa 0
necatkoB [T, Yacto 3TOT KaHaI HAa3bIBAIOT AJIEKTPOMArHUTHBIM, YTO IIPEACTABIISCTCS
HEJOCTATOYHO KOPPEKTHBIM, TaK KaK HOCHTEISIMH HH()OpPMAIMKA B ONITUYCCKOM KaHAJIE SBIISTFOTCS
TaK)Ke AIEKTPOMArHUTHBIE MOJIsI, HO B 00JIee BBICOKOYACTOTHOM Juana3one. KpoMe Toro, mmpoko
UCTIONIB3YETCSI B KAa4eCTBE HOCHUTENS HMH(POPMAIMK MOJYJIMPOBAHHBIA IOTOK 3JIEKTPOHOB
(onexTpuueckuid Tok). OOBEAMHSAS ATH ABa HOCHTENs HMHQOpMAIMK B KaHale OJHOTO BHUJA,
1enecoo0pa3Ho Ha3BaTh €T0 «PaAJAMOIJICKTPOHHBIN (AIEKTPOMArHUTHOE TI0JI€ B PaauoIiana3one
U DJIEKTPOHBI DIIEKTPHUUECKOTO TOKA).

Hocurensmu napopManuy B aKyCTUIECKOM KaHAJIE SBIISIOTCS MEXaHHUECKHE aKyCTHICCKHE
BOJIHBI B HH(pa3BykoBoM (MeHee 16 I'1r), 3BykoBoM (16 I'tt - 20 xI['11) 1 ynbTpa3ByKOBOM (CBBILIE
20 xI'm) quama3oHax 4acToT, paclpoCTpaHSIOIUecs B aTMocdepe, BoJie ¥ TBEpAOH Cpe/ie.

B MaTepuanbHO-BEUIECTBEHHOM KaHale yTeuyka WH(GOpPMAlUKd MPOU3BOJAUTCSA IYTEM
HECAHKITMOHHPOBAHHOTO PACIPOCTPAHEHUS 3a TPEIeIbl OPTaHU3aI[UN BEIICCTBEHHBIX HOCHUTEICH
C CeKpeTHOW wiIM KoH(uIeHIMaNbHON uH(pOpMaIMel, MpexkIe BCEro, BBIOPACHIBAEMBIX
YEPHOBUKOB JJOKYMEHTOB W HCIOJIb30BAHHOW KOMMMPOBAIBHON OyMaru, 3a0pakOBaHHBIX JeTalieH 1
y3JI0B, JIeMacKUpYIOIUX BemlecTB. llociennue B BUAE TBEPABIX, KHUAKHUX H Ta3000pa3HbIX
OTXOJIOB WJIH TPOMEXYTOYHBIX IMPOIYKTOB COJEPKAT XMMHUYCCKHE DJIEMEHTBI, IO KOTOPHIM B
NPUHIIMIIE MOXXHO OMNPEIEIUTh COCTaB, CTPYKTYpy U CBOICTBAa HOBBIX MAaTepUaloOB WIHN
BOCCTAHOBUTH TEXHOJIOTHIO WX ITOTYICHHS.

Korna pedb ugeT o pacmpocTpaHEHUH 3a MpeAeNbl OpraHu3aluyd OTXOA0B MPOU3BOJICTBA B
IIMPOKOM CMEICIIE, TO CJIETYEeT OTINYaTh TEXHUYCCKHA KaHaJl YTeYKHW OT areHTYPHOTO, B paMKax
KOTOPOTO BBIHOC HOCHUTENS C UWHPOpMaIMell TPOU3BOAUTCS TPOHHUKIIMM K HCTOYHUKY
3JIOYMBINUICHHUKA,  3aBEPOOBAHHBIM  COTPYAHHUKOM  OpTaHWU3alUd  WIH  COTPYIHUKOM,
CTpeMAIUMCS TpoAaTh HHPOpMAIUK JIOO0MYy ee Mmokymarento. ['paHuiia Mexay KaHaiamu
JIOCTaTOYHO YCJIOBHA, OJHAKO NMPH yTeuke WH(DOpPMAIMH B areHTypHOM KaHaje MEePEeHOCYUKOM
uH(pOpMaIlUK SBJISETCS JIUI0, CO3HAIOIIEEe TMPOTUBOIPABHBIC [EHCTBUS, a B TEXHUYECKOM
MaTepUaIbHO-BEIIICCTBCHHOM KaHAJIC - HOCHUTEIIM BBIBO3SATCS W3 OpraHU3allid C  IENbi0
OCBOOOKICHHSI €€ OT OTXOJOB WM OTXOIbl PACHPOCTPAHAIOTCS B pe3yabTaTe IeHCTBUS
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OPUPOJHBIX CWJI. B KauecTBe TakMX CHJI MOTYT OBITh BO3IYIIHBIE IOTOKH, Pa3HOCSIIUE
ra3oo0pa3Hble OTXOJbl, WM BOJHBIE IOTOKM PEK WM BOJOEMOB, KyJa cOpachIBalOTCS
HEJIOCTATOYHO OYHMIIECHHBIC )KUIKUE WJIU B3BELICHHBIE B BOJIC TBEP/IbIC YACTHUIIbI IEMACKUPYIOIINX
BEIIECTB.

Kaxxaplii 3 TEXHUYECKUX KaHAJIOB UMEET CBOM OCOOCHHOCTH, KOTOPhIE HEOOXOIMMO 3HATh U
YUUTHIBaTh JUisl obecriedeHus: d(PpPeKTUBHON 3aUThl MHPOPMAIUH OT PACHpPOCTPAHEHUS B HUX.

[To uHpOpMATUBHOCTH KaHAJBI YTEUKHU JIEIATCS HA UHPOPMATHUBHBIE, MaJOUH()OPMATUBHbIE
u HewHpopMaTuBHBIC. MH(DOPMATUBHOCTh KaHAJIAa OIICHUBACTCS IIEHHOCTHIO WH(OpPMAIIUH,
KOTOpasi IepeaaeTcs 1o KaHaiy.

[To BpeMeHU TPOSIBICHUS KaHAIbl JEIATCSA HA IOCTOSHHBIE, MEPUONUYECKHE U
snu3oAnYecKre. B mocTosHHOM KaHale yreuyka MHQOpMAIMM HOCUT JOCTAaTOYHO PEryJIsSpHBIN
xapakrtep. Hanmpumep, Hanmuume B KaOMHETE MCTOYHMKA OMACHOTO CHUTHAJA MOXKET HMPUBECTH K
nepegaue u3 kaOuHera peueBoil MHGOpMalMM JO MOMEHTa OOHApYXKEHHUS 3TOr0 HCTOYHHKA.
[lepuomuyecknii KaHal YTEUYKH MOXKET BO3HUKHYTH IPH YCIOBUH, HApUMEp, Pa3MEIICHUS BO
JBOpE HE YKPBITOM MPOAYKIMH, IEMACKUPYIOIIUE MPHU3HAKKM O KOTOPOM COCTaBISIOT TalHY, BO
BpeMsl TMPOJIETOB pPa3BEIbIBATEIBHBIX KOCMHUYECKHX anmapaToB. K SMM301MYecKrM KaHaiaM
OTHOCSITCS] KaHAJIbI, yTeuKa HH(pOpMAIK B KOTOPHIX UMEET Pa30BBIi CIy4YailHbIi XapakTep.

Kanan yreukn wH(pOpMAanuuM, COCTOAUIMA W3 IMEpeNaTyhKa, Cpelbl pPaclpOCTpaHEHUS M
NpPUEMHHKA, SBIsIeTCS OJHOKaHalbHbIM. OJIHAaKO BO3MOXHBI BapUAHTBI, KOI/Aa YyTedka
UHPOPMALIUK TIPOUCXOAUT O0Jiee CIOXKHBIM ITYTEM - [0 HECKOJIBKUM IIOCIIE0BATEIbHBIM HIIN
napajuiebHeIM KaHanaMm. [Ipu 3Tom wucmonb3yercss cBOMCTBO MH(GOpPMAIMU MEPENUCHIBATHCS C
OTHOTO HOcUTeNns Ha japyroid. Hampumep, ecnmu B KaOuHETE BeneTcs KOHQHICHIHMATbHBIN
pasroBop, TO yTe4ka BO3MOXKHA HE TOJBKO M0 aKyCTHUYECKOMY KaHajly uepe3 CTEHbI, IBepH, OKHa,
HO W TI0 ONTHYECKOMY - IyTeM CheMa MH(OpMAaIUK Ja3epHBIM JIyYOM CO CTEKJIA OKHA HIIH IO
pPaZMOdIEKTPOHHOMY C HCIIOJIb30BAaHWEM YCTAHOBJIICHHON B KaOMHETe paauo3akiaikd. B nByx
MOCJIETHUX BapHaHTax oOOpa3yeTcs COCTAaBHOW KaHai, OOpa3oBaHHBIA W3 TIOCIENOBATEIHEHO
COEJMHEHHBIX aKyCTHMYECKOIO0 M ONTHYECKOro (Ha JIa3epHOM Jyde) WIM aKyCTHYECKOro U
PaZMO3IEKTPOHHOTO (paJno3aKiaaKka - Cpefa paclpOCTPAHEHUS - PaAHONPUEMHNK) KaHaoB. J{is
MOBBIIICHUS JaTbHOCTH KaHalla YTEYKH MOXKET TaKXKe MCIOIb30BaThCsl PETPAHCISATOP,
COBMEMIAONNI (QYHKIIUM TNPHEMHUKA OJHOTO KaHala yTeYKH HHPOpPMAIMU H IepeaTdhka
cienymoomero kaHana. Hampumep, [ TOBBIIIEHHS  JadbHOCTH  MOJCIYIIMBAHHS  C
UCTIOJI30BAaHUEM PAJNO03aKIaIKA MOXKHO Pa3MECTUTh PETPAHCIATOp B TMOpTQerne, caaBaeMblii
AKOOBI Ha XpaHEHHUE B KaMePy XpaHEHHUsI 3aKPBITOTO MPEATNPHUSATHSI.

Kak mo0oil kaHanm CcBA3M KaHaJ yT€UKH HH(GOPMALMU XapaKTEPU3yeTCs CIEIyIOIIUMU
OCHOBHBIMH ITOKa3aTENISIMU:

- IPOITYCKHOM CITOCOOHOCTHIO;

- TAIbHOCTBIO Tiepeaun HH(OpMaInu.

[IponyckHasi CIIOCOOHOCTh KaHaja CBS3M OIICHWBAETCS KOJIMYECTBOM HMH(OpPMAIIHH,
nepeaaBaeMoil 1Mo KaHaly B €AMHHUILY BPEMEHHM C ONpeeNIeHHBIM KauecTBOM. B Teopuu cBsizu
MPOITYCKHAs CIIOCOOHOCTH KaHaja B 0o/1ax (OuTax B CEKyHAY) ompenensercs mo ¢hopmyse:

C=AFlog, (1+P./P,),
rne AF-mmprHa oJI0Ck TPOIYCKaHUs KaHajla CBS3H;
P. m P, - momHOCT, curHama u momMexu (B Buje Oenoro miyma) B TI0OJIOCE
NPOMYCKaHMsI KaHala COOTBETCTBEHHO.

CrnemoBarenbHO, TPOIMYCKHAsh CIIOCOOHOCTh KaHalla CBS3M SIBJSIETCSl HMHTETPAbHOU
XapaKTePUCTUKOMN, YUYUTHIBAIOIIEH KakK IIMPUHY IOJIOC YaCTOT CHTHAala, KOTOPYIO MPOITYCKaeT
KaHaJI, TaK ¥ €ro SHepreTuKky. Yem MEHbIIE OTHOIICHHWE MOIIHOCTEH CHTHAJNa U TIOMEXH, TeM
6osblIe OMIMOOK B MPUHATOM COOOLIEHUH U TEM MEHBIIIEe KOJIMUYECTBO MepeJaHHON nHpopMaluu.

ITo IMAPUHC TMOJIOCHI YaCTOT IIPOIMYCKaHUA KaHaJbl ACHATCA Ha Y3KOIIOJOCHBIC U
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MUpOKonojocHble. CTaHIapTHBIA TeneOHHBI KaHAl Uil IepeJadyd pedeBoil MH(pOpMaluu
umeer mojocy 300-3400 'mu OTHOCHTCS K Y3KOIOJOCHBIM, mUpuHOW 8 MI'Il nmist mepemaum
TEJICBU3MOHHBIX CHTHAJIOB - K HIMPOKOMOJIOCHBIM. UeM mupe KaHaj, TeM 0ojblie WHpOpMaIuu
MOKHO TepeaTh 3a €IWHUIly BpeMeHHu. Tak Kak Juisi 100bIBaHUsA HH(OpManuu ¢ TpeOyeMbIM
Ka4eCTBOM HEOOXO0IMMO 00eCeYynTh Ha BXOJI€ IPUEMHHKA KaHaJla MUHIUMAaIbHO-I0MYCTUMOE IS
KOKIOro BuJa HMH(QOpPMAlMM W HOCUTENS OTHOLICHHE CHUTHAJ/TIOMeXa, TO O3TO OTHOLICHHE
JOCTUTAETCd Ha PA3JIMYHOM YIAICHWU OT MCTOYHHMKA CHTHAJIA, B 3aBUCUMOCTH OT MOIIHOCTHU
CHUTHQJIa W TIOMEXHU, a TakKe BeIUYHHBI (KodddummeHTa) ocinabieHus (3aTyxaHHWs) CHTHaja B
kanaine. Hocurenn mHopManuy CymecTBEHHO OTIMYAIOTCS 1O BEIMYMHE 3aTyXaHUS B Cpele
pacnpocTpaHeHHUs: B HauOOJbIIEH CTENEHHM YMEHBIIACTCS SHEPIrus aKyCTUYECKOW BOJHBI, B
HAMMEHBIIEH - SJIEKTPOMArHUTHAs BOJIHA B JUTMHHOBOJIHOBOM JHMAaIla30HE YacToT.

4.3. OnTuyecKkue KaHaJbl yTeukH nHpopmauun

CTpyKTypa ONTHYECKOTO KaHalla YTeUYKH WH(POPMALIUK UMEET BHI, IIOKa3aHHBIN puc. 4.3.

EHEWHHA T

e
MOTONHWE . 7
GEETA

Momesa
onLer l ONTHYECEWA Hﬁanﬁpaxewe
ofbekTa
HabnwaeHKMA
Cpefa pacnpocTRaHeHKMA MHHEMHKHE .
(HETOYHKE p
H T E]

Puc. 4.3. CtpykTypa ONTHYECKOro KaHaja yTeuKd UH(pOpMaIuHm.

OObekT HaOII0eHHS B ONTHYECKOM KaHaJle YTeUKU UHQOPMAIUH SBISETCS OJJHOBPEMEHHO
MCTOYHUKOM HMH(OpPMAaLMK U UCTOUHUKOM CHUTHAJIa B TOM CMBICIIE, UTO CBETOBBIE JIyUH, HECYIIHE
MH(OPMALIMIO O BUJIOBBIX PU3HAKAX 00BEKTA, PEJCTABISAIOT COO0I OTpakeHHbIE 00BEKTOM JIy4U
BHEIIHET0 UCTOYHUKA UK €r0 COOCTBEHHBIE U3JTyUEHUSI.

OTtpaxkeHHBIH OT 00BEKTa CBET COAEPKUT MH(OPMAIMIO O €ro BHEUIHEM BHJE (BUAOBBIX
NpU3HAKAX ), a U3JIy4aeMblii 00BEKTOM CBET - O MapaMeTpax U3JIy4eHUH (CUTHAJIbHBIX PU3HAKAX).
3anuce UH(GOPMAIMKM POM3BOIUTCS B MOMEHT OTPa)KEHUS IMaJalolIero cBeTa MyTeM M3MEHEHUs
SAPKOCTH U CIIEKTPaJbHOI'O COCTaBa OTPAKEHHOrO Jy4ya cBera. M3imydaemblil CBET COIEPIKUT
uHpopMannio 00 YpOBHE M CHEKTPaJbHOM COCTaB€ HCTOYHUKOB BHJIMMOIO CBeTa, a B
MH(ppaKpacHOM JMaIa30He MO XapaKTEPUCTUKAM U3IYyYEHHH MOXKHO TaKXKe CYAUTh O TEMIIepaType
DJIEMEHTOB U3JIy4ECHHUS.

B o6mem ciydae oOBEKT HAOMIOJCHHS W3IIy4aeT AJIEKTPOMATHUTHBIE BOJHBI U OTPaKaeT
CBET JpPYroro MCTOYHMKA Kak B BuauMoMm, Tak M HWK-nuamazonax. OfHAaKO B KOHKPETHBIX
YCIIOBUSAX COOTHOIIEHUS MEX/1Y MOLTHOCTHIO COOCTBEHHBIX U OTPAKEHHBIX U3ITy4YE€HUN B BUANMOM
n UK-anana3oHax CylmecTBEHHO OTIMYAOTCS.

B BuguMoM manazoHe MOIIHOCTh U3IY4YEeHHsI ONpeIeNsieTcs B MOAABIIAIONIEM OOJIBIIMHCTBE
CJIy4yaeB MOUIHOCTbIO OTPAXEHHOTO CBETa M COAEPKALIMXCS B OOBEKTE HCKYCCTBEHHBIX
UCTOYHUKOB cBeTa. Hampumep, rabapuTel aBTOMOOWIS B HOYHOE BpeMs 0003HAYaIOTCS
BKJIIOYEHHBIMU (POHApSMHU KpPAacHOTO IIBETa, YKPEIUIGHHBIMU IO KpasM aBTOMOOWIs. OOBEKT
HAOJIOJIEHUsI WM €ro 3JIEMEHThl H3JIy4aloT COOCTBEHHbBIE JJIEKTPOMATHUTHBIE H3JIyUY€HUS B
BUJUMOM JHMalla3oOHE, BbI3BAaHHBIE TEIUIOBBIM JIBJKEHHWEM DJIEKTPOHOB, IpPU  BBICOKOHN
temneparype. B Ommwkaenr (0.75-3 MmxkM) um cpemHeit (3-6 mxm) awmamazonax WK-m3imydenus
O00BEKTOB 3HAUYMUTEIBHO MEHBIIE MOIIHOCTH OTPAKEHHOIO0 OT OOBEKTa IOTOKA COJHEYHOH
sHepruv. OJHAKO C TEpPexXoJOM B JIMHHOBOJHOBYIO o0Onacth MK-m3nydeHus MOIIHOCTH
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TETIOBOTO U3TYYEHHUSI OOBEKTOB MOXKET MPEBBIIIATH MOLUTHOCTh OTPAKEHHOW COTHEUHOW YHEPIUH.

OCHOBHBIM U HauOoJyiee MOUIHBIM BHEIIHUM HCTOYHUKOM cBera siBisercs Comnue. Ilpu
Temreparype mosepxHocTH okono 6000° ComHie H3TydaeT OrpOMHOE KOIHYECTBO SHEPIHH B
JIOCTAaTOYHO IIUPOKOM IMOJIOCe YacTOT - OT yabTpaduoneroBoro 10 nHdpakpacuoro (0.17-4 Mxm).
MaxkcumMyM COJTHEUHOTO M3JIydeHus: npuxonutcs Ha 0.47 MKM, B ylIbTpadHrOIETOBONH YacTU OHO
pe3Ko yObIBaeT, B UH(paKpacHOU - pErUCTPUPYETCS B BUJIE IIUPOKOI U IIOJIOr0M KPUBOIA.

[Tpu npoxoxaeHNH Yepe3 aTMocQepy CONHEUHBIE JIyYd B3aUMOICHCTBYIOT C CO/IEPKAIIUMU
B HEH MOJIEKyJlaMU Ta30B, YaCTHLIAMHU IbUIM, AbIMA, KPUCTAUIMKAMM JIbJa, KaIUIAMU BOJbI.
B pesynbrare Takoro B3aMMOJCWCTBUS YaCTh COJIHEYHOM DJHEPrUM IOIVIOLIAETCS, Apyras -
pacceuBaeTcs.

ITpouecchl paccesstHUS W IOTJIOLIEHUS COJIHEYHOM SHEPrud YMEHbBIIAIOT WHTEHCHUBHOCTD
COJHEYHOM paJuallid Ha TIOBEPXHOCTH 3€MJM M MEHSIOT CIEKTp COJHEYHOIO CBeTa,
OCBEIIAIONIETO Ha3eMHbIE OOBEKTHL. B KpHBOW H3IIyueHHs 3TOrO0 CBETa, XapaKTepU3YIOIIEH
MHTEHCUBHOCTb U3JIy4EHMs B 3aBUCHUMOCTH OT JIIMHBI BOJIHBI, MOSBJISIOTCA YYaCTKH HOIJIOIEHUS
u npornyckanus. [locneanne Ha3pIBarOTCAS OKHAMK Tpo3padHocTh. Vznydenns mmnoit menee 0.27
HOJHOCTBIO TOTJIOUIAIOTCA O30HOM. ATMOC(EpHOE pacCesiHME CBETa YMEHBUIAET NPSAMYIO
COJTHEUHYIO paJUallfIoO U MOBBIIIAeT paccesnHoe (nuddysnoe) mzmydenue armochepsl. Paccesaue
B KOPOTKOBOJIHOBOM YaCTH CIIEKTpa CUJIbHEE, YeM B JUIMHHOBOJIHOBOW. OCOOEHHO CHUJIBHO OHO B
royryooi u ynbrpaduonetoBoit obmactax, [loatomy HeOo nmeer rony0oit nBer. MTHTEeHCHBHOCTH
paccessHUs COJIHEYHOTO CBeTa B OJIMKHEM MH(PPAKPACHOM JUara3oHe He3HaYUTEIbHAs.

3abIMJIIGHHOCTh TIPUIIOBEPXHOCTHOTO CJIOsi arMoc(epsl Majo BIUSET Ha W3IY4YCHUs
ommkHero MK-nuanasona, eciau pa3mepsl TBEpAbIX YAacTHIL AbIMAa B arMoc(epe He NpPEeBbIIAI0T
1 mxm. Tyman u oOnaka oyeHb cuiabHO paccenBaroT MK-n3nyuenue B 3ToM nHTEpBalie IMH, TakK
KaK BOJISHBIE KaIlId U UMEIOT pa3Mep OKoJIo 4 MKM. MOJEeKyJIIpHOE U a3pO30JIbHOE PacCEesiHUE
COJIHEYHOI'O CBETAa BBI3bIBACT €€ CBEUEHUE, KOTOPOE Ha3bIBAIOT JILIMKOU. PaccesHHOe u3inydeHue
CO3/1aeT OCBEIIEHHOCTh TEHEBBIX YYAaCTKOB 3¢ MHOM MOBEPXHOCTH, YBEIUUNBasi UX OTHOCUTEIIBbHYIO
SIPKOCTb.

OO0navyHOCTh CYIIECTBEHHO BJIMSIET HAa CyMMapHYIO OCBEIIeHHOCTb. Hamuume obimauHoCTH
BBICOKHX SPYCOB, HE 3aKPBIBAIOIINX COJHEYHBIN IHCK, IMOBBIIIAET PACCESHHOE U3JIyYE€HUE U MPU
COXPAaHCHUH 3HAYCHHS MPSIMON OCBEICHHOCTH YBEIMUYMBACT CyMMapHyro BennmuuHy Ha (20-30)%
M0 CPAaBHEHHUIO C OCBEIICHHOCTHIO Mpu Oe300auyHoM Hebe. Huskas 00mavyHOCTh Tak ke, KaKk U
TE€HU OO0JIAKOB, CHMKAIOT CYMMAapHYIO OCBEIIEHHOCTh B 2-5pa3, B 3aBUCUMOCTH OT BBICOTHI
Connua. Ilpu cHE)XHOM MOKpPOBE M OOJAYHOCTH MHOTOKPAaTHOE OTpPaKEHHWE MMM HU3IyYCHHS
MOBBIIIAET CYMMAapHYIO OCBEIIEHHOCTh, OCOOCHHO B TEHEBBIX YUacCTKaXx.

OcBelieHHOCT, B JIHEBHOE BpeMsl 3eMHOM moBepxHOCTH COJIHIIEM COCTaBIsE€T B
3aBHCHMOCTH OT €r0 BBICOTHI, obnaunocti atmochepst 10 - 10° nx. C gemxenuem ComHIa K
TOPU30HTY 3eMJIM, KOrJa 3€HHUTHOE pAacCTOSHHE MEXIy HHMH JOCTHUTaeT MaKCHUMyMa,
OCBEIICHHOCTh, co3naBaemass ComHueMm, cocrtaBiger npubmusurensho 10 nk. Ilpu  sTom
U3MEHSETCS U CIIEKTP COJIHEYHOT'O CBETa, TAK KAaK MPH MPOXOXKIAECHUHU TOJIIN aTMOochephl CHHUE U
¢uoneToBrle JTyud OC/IabeBalOTCS CUIIbHEE, YeM OpAH)KEBble M KpacHbIC, BCIEJICTBHE YEro
MakcuMyMm usnydeHusi ConHua cmemniaercs B KpacHyro obOnacte npera. C 3axonom ConHia 3a
TOPU30HT M HACTYIUIEHHEM CYMEpEeK OCBEIEHHOCTh YObIBAaeT BIUIOTh JIO HACTYIUICHUS
ACTPOHOMUYECKUX CYMEPEK, 3a KOTOPBIMH ClieyeT Haubosiee TEMHOE BPEMS CYTOK - HOYb.

B nynnyio HOub mpu Oe3o01auHOM HeOe, KOTJa Tak Ha3bIBAEMYIO €CTECTBEHHYIO HOYHYIO
ocsemieHHOCTh (EHO) co3naer oTpakeHHbIi 0T JIyHBI COMHEUHBIH cBET cocTaBisieT okoio 0.3 ik
B nonHoinyHue. Bemmumna EHO, co3naBaemast cBetoM JIyHBI, B TeueHHe Mecslia MEHSETCS
npubau3uTenbHo B 100 pa3 B 3aBUCUMOCTH OT B3auMHOro mojoskeHust Jlynel, ConHia u 3emiu.
JIyHHbIt Mecsl] pas3fensercs IO YPOBHIO OCBEIIEHHOCTH Ha YeThIpe YacTH, Kaxsjas
JUTUTETBHOCTHIO OKOJIO HEJIEIH.

HcrounnkamMu wu3nydeHHss B O€3JIyHHYIO HOYb Hpu Oe3001auHoM HeOe, Ha3bIBaeMbIM
3BE3/IHBIM CBETOM, SIBJISIFOTCS COJIHEUHBIH CBET, OTPAaXXEHHBIM OT IUIAHET U TYMaHHOCTEH, CBET
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3Be3]1, @ TAKXKE CBEYCHHE KUCIIOPO/Ia M a30Ta B BEPXHUX ciosix arMocdepsl Ha BeicoTe 100-300 kM.
OcCBENIEHHOCTh MOBEPXHOCTH 3€MJIM 3BE3/IHBIM CBETOM cocTaBiisieT B cpeanem 0.001 k.

B undpakpacHom auanazoHe MOIIHOCTh U3TY4YEeHHUSI 00BEKTa 3aBUCUT OT TeMIepaTyphl Tena
WIA €ro 3JIEMEHTOB, MOUIHOCTH MAaJalollero Ha OOBEKT cBeTa M Ko3(h(UIMEHTa OTpakeHUs
00BbeKTa B 3TOM nuana3oHe. KoapuuueHT TerioBoro M3iIydeHUs sl peaibHbIX OOBEKTOB HE
IIOCTOSIHEH I10 CIIEKTPY U OIpENesieTcss B COOTBETCTBMM C 3akoHOM Kupxroga oTHOIIEHHEM
CHEKTPAIBHOM TUIOTHOCTH SHEPreTUYECKOH SPKOCTH OOBEKTa K CIEKTPAJbHOM IJIOTHOCTH
SHEpPreTU4ecKoil SAPKOCTH abCOMIOTHO YepHOro Tena. AOCOMIOTHO uepHOe Telno obJagaer
MaKCHMYMOM DHEPIHMM TEIJIOBOIO M3JIY4YEHMs 110 CPAaBHEHHUIO CO BCEMH JIPYTMMH MCTOUYHHUKAMHU
IIpU TOH K€ TeMIeparype.

Cpennsis TemiiepaTypa MmoBepxXHocTH 3emin 01m3ka kK 17 rpamycos mo Lenbcuto. Makcumym
€e BTOPUYHOIO TEIUIOBOrO H3lydeHHs npuxoautcs Ha 9.7 MkM. OOBEKTHl IOJA JEHCTBHEM
COJIHEYHOM paJMalluy B TEUEHHE JHS [0-pa3HOMY OTJAIOT HAKOILJIEHHOE TEIJIO B OKpY)KAoIllee
OpocTpaHcTBO. Pasznuuuss B TeMmepaType M3JIy4e€HUsT MOTYT  pacCMaTpUBaThCS — Kak
JIEMaCKUPYIOILIUE PU3HAKH.

OOBeKThl MOTrYT HUMEThb COOCTBEHHbIE€ WCTOYHMKH TEIJIOBOM SHEPruM, HarpuMep,
BBICOKOTEMIIEPATYPHBIE 3JIEMEHThI MAIINH, IU3€b-JIEKTPOCTAHLIUU U Jp., TEMIEpaTypa KOTOPBIX
3HAYUTENIBHO BBILIE TEeMIEpaTypbl (poHa. MakcUMyM TEIUIOBOTO M3JIy4EHHUS TakuX OOBEKTOB
CMEIaeTcss B KOPOTKOBOJIHOBYIO O0JIACTh, YTO CIY)KHUT JAEMACKUPYIOUIMM MPU3HAKOM JUIS TaKHX
00BEKTOB.

JlnnHa (MpOTSKEHHOCTh) KaHalla YTE€UKH 3aBUCUT OT MOLIHOCTU CBETa OT 00bEKTa, CBOMCTB
Cpelbl pacHpOCTPaHEHUs M YyBCTBUTENIBHOCTH (oronpueMHuka. Cpega pacnpocTpaHeHHs B
ONTUYECKOM KaHaJle YTeUKH HH(POpMaIIMK BOZMOKHA TPEX BUIOB!

- 6e3BO3Ty1IHOE (KOCMHUYECKOE) MPOCTPAHCTBRO;

- atmocdepa;

- ONITUYECKHUE CBETOBOJIBI.

OnTuueckuii kaHal yTedkd HMHGOpMallMU, cpefa pacHpOCTpaHEHUS KOTOPOrO COAEPIKHUT
y4acTKH 0€3BO3AYIIHOTO MPOCTPAHCTBA, BOSHUKAET NMPH HAOIIOJEHUN 32 Ha3eMHBIMU 00bEKTaMHU
C KOCMHYECKHMX ammapaToB. ['paHuna Mexay KOCMHUYECKUM IPOCTPAHCTBOM U aTrMocdepoil
noctatodHo ycinoBHa. Ha BeicoTax 200-300 KM CyLIECTBYIOT €Il OCTaTKH ra30B, MPOSIBIAIOLINECS
B TOPMO3SIIEM JEHCTBUU HA KOCMUYECKHUE alIapaThl.

CrnoxHbIil cocTaB aTMOC(Ephl ONpeseNseT ee NPOnycKHble crnocoOHocTU. B obmem ciydae
MPO3PAaYHOCTh aTMOC(EPHI 3aBUCUT OT COOTHOIIECHHUS JUIMHBI POXO/SIIEro CKBO3b HEE U3ITyUEHUI
U pa3MepoB B3BELICHHBIX B arMocepe yacTuil. Ecnu pasMepsl yacTul] COM3MEPUMBI C JITMHOMN
BOJIHBI cBeTa (OOJIblle MOJOBHHBI JJIMHBI BOJHBI), TO MPOIMYCKAaHUE 3HAYUTENIBHO YXY/IIAETCS.
YpoBeHb MPOITyCKaHUSI MEHSIETCS B 3aBUCUMOCTH OT JJIMHBI CBETOBOU BOJIHBI.

B BunuMoil o0nacTu NPOXOXKAECHUIO CBETa MPENATCTBYIOT aOCOpPOMPYIOIMIME MOJEKYJIbI
kucinoposaa u Boasl. Koadduuuent nponyckanus B Heit HeMHorum 6oisee 60%. B 6mmxneit K-
00J1acTH TPOITYCKaHUE HECKOJBKO Oombiiee - 10 70%. AmcopOeHTOM B 3TOW OOJACTH SIBISIIOTCS
napsl Bojsl. B cpenneit UK-o0mactu, B auana3one 3-4 MM, nporyckanue Jocturaet moutu 90%.
Bricokoe mpomyckaHue HMMeEeT JIOBOJbHO OOUIMpHBIM ywyacTok B nanbHed MK-obmactu (8 mo
13 MkM). AGCOpPOEHTOM B HEM SIBJIAIOTCS MOJIEKYJBI KHCIOPOJa M BOBI, & TAKXKE YIJIEKHCIOro
ra3a u o30Ha B aTmocgepe.

Merteoponorndyeckass BUAMMOCTh AK€ B OKHAaX IPO3PayHOCTH 3aBUCUT OT HAJIWYMUS B
atMoc(epe B3BEIIEHHBIX YacTHIl MbUIM M BIArd, OOpa3ylOUIMX MIJIy W TyMaH, Kamelek H
KPUCTAJIJIOB BOJBI B BHJIE JOKISA U CHEra, a TaKXKe a’po30Jiel U JIBIMOB, COAEpXKAIlUX TBEPJbIE
yacTUllbl. Bce 3TO BBI3BIBAET 3aMyTHEHHE aTMOC(Epbl M YXYAIIaeT BUAUMOCTb. [Ipo3payHocTh
aTMocdepsl Kak KaHalla paclpOCTPaHEHUs CBETa OLIEHUBAETCS METEOPOJIOTHYECKOH NaibHOCTHIO
Bugumoctu. [loj mocneaHei moHMMaeTcs NpeaesibHO OOJIBIIOE pacCTOSIHUE, HAuMHasi C KOTOPOTO
pU JaHHOH MPO3padHOCTH aTMOC(hEphl B CBETIIOE BpeMsl CyTOK aOCOJIOTHO YEPHBINA MpenMeT C
yraoBeiMu pazMmepamu 20'x20' cnuBaeTcss ¢ OHOM Yy TOPHU30HTA M CTAHOBUTCS HEBHUIMMBIM.
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B 3aBucumMocTH  OT  cOCTOSIHMS —~ aTMoc(ephl  JalbHOCTh  BHUIAMMOCTH,  OMPEACISIOIIas
NPOTSHKEHHOCTh ONTHYECKOTO KaHalla YTCUKH, HMEET 3HAUCHHSI, TPUBECHHbIE B Ta0. 4.1.
Tabnuua 4.1.

Mereoponoruyeckas Ouenka BusyanpHas orieHka 3aMyTHEHHOCTH
JIAJIbHOCTh BUIMMOCTH, KM | BUAMMOCTH, Oasu1 aTMoc(epbl ¥ BUITUMOCTH
Menee 0.05 0 O4yeHb CUIIBHBIN TyMaH
0.05-0.2 1 CuJIbHBIH TyMaH
0,2-05 2 YMepeHHbIl TyMaH
05-1.0 3 Cna0blii TyMaH
10-20 4 OueHb cUiIbHAS 3aMYTHEHHOCTb
(o4eHb TII0Xasl BUJMMOCTD)
20-4.0 5 CuibHasi 3aMYTHEHHOCTD (T1J10Xasi BUAUMOCTB)
10.0 6 YMepeHnHast 3aMyTHEHHOCTb (YMepeHHast
BHJINMOCTB)
20.0 7 Y noBNeTBOPUTENFHAS BUIUMOCTD
50.0 8 Xopomiasi BUANMOCTh
Bonee 50.0 9 W ckmounTenbHoO X0poIias BUIUMOCTh
Oxoo 300 10 UuCThIH BO3AYX

Hcnonp30BaHnE METEOPOJOTMYECKONW NAIBbHOCTH JJIsl OLIEHOK IPO3PavyHOCTh aTMoc(hepsl
y100HO TEeM, YTO €€ BEIMYMHA NEPUOJUYECKU OIpPEIENeTCs Ha CTAHLMIX METEOpPOJIOrHYecKOn
cinyxObl. OueHka BUIUMOCTU OLEHMBAaeTCs B MeTpax WiIM B Oamiax U Ieperaercs
panuoctaHuusMu. Ecan  o0bekT HaOmofeHuss M HaONIofaTeNlb HAXOJATCS Ha 3emie, TO
MNPOTAKCHHOCThL KaHAJIa YTCUKHW OIPCACTIACTCA HC TOJBKO COCTOAHHUEM aTMOC(l)epI)I, HO H
OrPaHUYMBACTCS BIAMSIHUEM KpUBU3HBI 3eMud. [lanbHOCTh MpsMoOil BuauMoctu /I, B KM ¢ yueToM
KPUBHU3HBI 3eMJIM MOXKHO PACCUUTATH 110 PopMyJIe:

D., = 357(+/h, +4/h,),

rae h, - BeIcoTa pa3MenieHus: 00beKTa HaJl MOBEPXHOCTHIO 3EMIIU B M;
h, - BeICOTa pacrookeHus1 HaOJIr01aTelsl Ha T TOBEPXHOCTHIO 3EMITH B M.
Hanpuwmep, mg h,=3 M u h,=5 m D,,=14 kM, 4TO MeHbIlIE METEOPOIOIHYECKOH NaTbHOCTU
MpU XOpoIlIed BUANMOCTH. OTa (opMmyja HE YUYHUTHIBAET HEPOBHOCTH 3EMJIM U pa3IUYHBIC
WHXCHEPHBIE COOpYXeHHsI (OalllHU, BBICOTHBIE 3/IaHUS W T. J.), CO3JAIOIIME TPENATCTBUS s
CBeTA.
K cBoiicTBam cpejibl paclpOCTpaHEHMs], BIMSIOUMX HA JUIMHY KaHajla YTEYKH, OTHOCSTCS:

- XapaKTePUCTUKH MTPO3PAYHOCTH CPeJIbl PACIPOCTPAHEHHUS;
- CIICKTpaJIbHBIE XapaKTEPUCTHKH CBETA.
OcnabneHue cBeTa Ipu MPOX0XKIESHUH yepe3 aTMochepy XapakTepusyercss KodpPUIHeHTOM
MPOIyCKaHUs aTMOC(EPBHI.
TumnoBsle BapuaHTHl ONTHYECKUX KaHAIOB YTEUKHU HH(POPMALIUU PUBEIEHBI B Ta0I. 4.2.
Tabmuma 4.2.

OOBEKT HAOIIOAEHUS

Cpena pacnpocTpaHeHUs!

OnTHYeCKUN NPUEMHHK

JoxyMeHT, mpoayKuus B Bo3nyx ['1a3a genoBek + OMHOKIID,

MTOMEIICHUH Bo3zayx + cTekio okHa ¢doroarmapar

ITponyxkuust Bo 1BOpe, Ha Bo3nyx To xe

MalllmHe, /ardopme Atmocdepa + 6e3Bozaymnoe | Poto, UK, TeneBusnonnas
IIPOCTPAHCTBO anmapatypa Ha KA

YenoBek B TOMEIICHUH,
BO JIBOpE, HA YJIUIIE

Bosnyx
Bosnyx + cTekio

I'ma3a yenoBeka+OWHOKIIB,
(h0TO, KMHO, TEIEB. an-pa

Jlo HeaBHero BpeMeHHM aTMocdepa U 0e3BO3IyIIHOE MPOCTPAHCTBO OBLIM €IUHCTBEHHOU
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Cpenoil pacmpocTpaHeHHsI CBETOBBIX BOJH. C pa3pabOTKON BOJOKOHHO-ONTHYECKOW TEXHOJIOTUU
MOSIBUJIMCH HAaIPaBIISIIOIINE JTUHUM CBSI3U B ONTHYECKOM JHAara3oHe, KOTOPhIE B CUITy OIPOMHBIX
WX T[PEUMYIIECTB IO OTHOIICHUIO K TPATUIMOHHBIM  3JEKTPHUECKUM  IPOBOJIHHKAM
paccMaTpuBalOTCs Kak OoJiee coBepileHHas duznyeckas cpeia Uil nepeaadu Oonblnx 00beMoB
uHpopmanuu. JIMHUM CBS3M, WCHOJB3YIONIME ONTHYECKOE BOJOKHO, YCTOWYMBHI K BHEITHHM
nomMexaMm, HMEIOT Mayloe 3aTyXaHHe, JOJITOBEYHbI, O00eCHeYMBAIOT 3HAYUTEIbHO OOJBIIYIO
0€30I1aCHOCTb MepeIaBaeMoil 1o BOJIOKHY HH(OPMAIIHH.

Bonokno npezacrasnser HUTH AuameTpoM okosio 100 MKM, M3rOTOBJIEHHOTO M3 KBapla Ha
OCHOBE JBYOKHCH KpEeMHHUS. BOJOKHO COCTOMT M3 CEpIALEBUHBI M OOOJOYKH C pPa3HBIMU
MoKa3aTesiMi  mpeioMyeHus. J[ias mepenaud CUTHAJIOB MPUMEHSIIOTCS JBa BHUAA BOJIOKHA:
OJIHOMOJIOBOE U MHOTOMOJIOBOE.

B onHOMO/I0BOM BOJIOKHE CBETOBOJHAs >KWjla HMeeT auaMmerp nopsaaka 8-10 mxm, mo
KOTOPOW MOXET PacIpOCTPAHITHCS TOJBKO OJMH Jyd (OJHA MOJa). B MHOTOMOJOBOM BOJIOKHE
JTUaMETP CBETOBOHOM Kbl cocTaBisieT 50-60 MM, 4TO J1enaeT BOZMOXKHBIM paclpoOCTPaHEHUE B
HEM OOJIBIIIOTO YKCIIa Jyuel (MHOTO MOI).

JIto6oe BOJOKHO XapakTepu3yeTcss IOBYMs BaXHEHIIMMU MapaMeTpaMu: 3aTyXaHHEeM |
mucriepcueil. 3aryxaHue u3Mepsercs B jaenubOenax Ha kwiomerp (ab/km) m ompenensiercs
NOTEepSIMU Ha TMOIJIOIIEHUE M pacCesiHHE HW3IIydyeHUss B ONTHYeckoM BojokHe. [lotepu Ha
MOTJIONICHHUE 3aBHCAT OT YUCTOTHI MaTepHaia, a TIOTEPH HA PACCESTHHUE - OT HEOJHOPOIHOCTEH ero
nokaszarens npenomiienus. Jlydmue o0pasisl BonokHa uMeroT 3aryxanue nopsaka 0.15-0.2 nb/km,
paspabarbIBarOTCs emie 0oyiee « MPO3pavHbIe) BOJIOKHA C TEOPETUYCCKHM IPEIEIOM 3aTyXaHUs
nopsnka 0.02 nb/km nns BoxHbl AnuHOM 2.5 MkM. [lpu TakoM 3aTyxaHUMM CHUTHajla MOTYT
nepeIaBaThCsl Ha PACCTOSIHUE B COTHH KM 0€3 PeTpaHCIISIIHH.

Hucnepcusi, T. €. 3aBUCUMOCTh CKOPOCTH PAacCHpOCTPAHEHHUs CHUTHAJIOB OT JJIMHBI BOJIHBI,
YXYAIIAeT Ka4eCTBO CHTHAJA, CIIEJ0BATEIbHO, HHPOPMAIIMK Ha BBIXOJE JJIMHHOTO CBETOBOJIOKHA.
Tak Kkak CBETOIMOA WM Jia3ep, SBISIOUIMECS HCTOYHHKAMH CHUTHajga [ J3TOW Cpenbl
pacnpoCTpaHeHUs, W3Iy4alOT HEKOTOPHIM CHEKTp JUIMH BOJH, JHUCHEPCUS TIPUBOAWT K
paCIIMPEHUIO MMITYJIbCOB MPH HUX PACHPOCTPAHEHHUIO MO BOJOKHY UM TEM CaMbIM K HCKa)KEHUIO
curHanoB. Jlucmepcuss OrpaHWYMBACT JANBHOCTH TEpefadyd W BEPXHEEe 3HAYCHHUE YaCTOTHI
nepesaBaeMoro CUrHaia.

Bonokaa 00beIMHSAIOT B BOJIOKOHHO-ONTHYECKHE KaOETH, OKPHITHIC 3aIIUTHOW 00O0JOUKOH.
[To ycrnoBusiM 3KCIUTyaTany KaGenu Moapa3AemssioTCs Ha MOHTaXXHbIE, CTAHI[MOHHBIE, 30HOBBIC U
MaructpaibHble. Kabenmn mepBhIX JABYX THIIOB HCIIONB3YIOTCS BHYTPH 3IaHHA U COOPYKEHUH.
30HOBBIC U MAarucTpajbHbIe KaOelu MPOKIaAbIBAIOTCS B KOJIO/ALAX KaOeTbHBIX KOMMYHHUKAIIUH, B
IPYHTax, Ha ONopax, Mo BOJOM.

XO0Ts1 BO3SMOXKHOCTh yT€UKU WH(GOPMAIIMU U3 BOJIOKOHHO-ONITUYECKOTO Kabemsl CyIIeCTBEHHO
HUKE, YeM U3 JJICKTPUYECKOTO, HO MPHU OMPECIICHHBIX YCIOBUSAX TaKas yredka Bo3MokHa. J[ist
cheMa HMH(pOpPMAIMM B MECTE€ JOCTynma K KaOemio pa3pylaroT ero 3allUTHYI0 O000J04YKY,
MPKAMAIOT (OTOACTEKTOP MPUEMHHUKA K OYHMINECHHOW TUTOIIAIKEe M M3THOArOT Kabeah Ha yrod,
IIPY KOTOPOM YacTh CBETOBOM HEPTHH HAIPABIAETCSA HA POTOAETEKTOP MPUEMHHKA.

4.4. PannodjieKTPOHHbIE KAHAJIbI yTeYKH UHGOpMannu

B PAaAUO3JICKTPOHHOM KaHaJIC Nepeaada HOCUTCIIEM I/IH(I)OpMaI_II/II/I SABJIACTCA 3J1€KTpI/I‘-IeCKI/II>'I
TOK MW DJJICKTPOMArHuTHOC II0JIC C YaCTOTaMMu Kojebauuii  oT 3BYKOBOT'O Auaria3oHa 10
necaTtkoB [T

PannosnexkTpoHHBIA KaHall OTHOCUTCS K HauOosiee MH(OPMATUBHBIM KaHajaM yTE€UKU B
CUi1y CJICAYIOIIUX €TI0 0COOEHHOCTEH:

- HE3aBHUCHUMOCTbH (bYHKI_[I/IOHI/IpOBaHI/Iﬂ KaHajla OT BpEMCHU CYTOK MU TroJa, CYIECCTBCHHO
MCHbIIAA 3aBUCHUMOCTE €T0 MapaMCTpPOB IO CPABHCHHUIO C APYIrUMHU KaHaJlaMU OT MeTCOYCHOBHﬁ;

- BBICOKasi JIOCTOBEPHOCTh J00BbIBaeMOW WH(pOpMalnu, OCOOCHHO NpU IepexBare ee B
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(YHKIMOHAIBHBIX KaHAJIAX CBS3HM (32 UCKIIOYCHUEM CIydaeB JAe3UHPOpPMAaLIUN);

- OoubIION 00BbeM M0OBIBaeMOi HH(OpPMAINK;

- OTIEPATUBHOCTD MOJIYYECHUsI HHPOPMALIMHU BIUIOTH 0 PEATbHOTO MaciiTaba BpeMeHH; -
CKPBITHOCTb II€pPEXBaTa CUTHAJIOB U PaIUOTEINIOBOIO HAOIIOIEHUS.

B paanosnekTpoHHOM KaHajle IPOU3BOJIUTCS NEPEXBAT PAIUO0 U IEKTPUUYECKUX CHUTHAJIOB,
pPaIuOJIOKALIMOHHOE U pajuoTensioBoe HabmoaeHue. CienoBaTelabHO, B PaMKax 3TOro KaHala
YT€UKH JO0OBIBACTCA CEMaHTHUYeCKash WH(OpMalus, BUJOBbIE M CHTHAJIbHBIC JEMAaCKHUPYIOIINE
Opu3Haku.  PaaMosnekTpoHHblE — KaHambl  yT€UKM  MH(MOpPMALUMU  MCIOJIB3YIOT  PaaMo,
pasvOTEXHUYECKAs, paAUOIOKAIIMOHHAS U PaJUOTEIUIOBas Pa3BeaKa.

CrpyKkTypa paguoIeKTPOHHOIO KaHajla yTedkd MHpopMaluuu B OOIIEM cilydae BKIIOYAET
(cM. puc. 4.4) UICTOYHMK CUTHAJIA UM NEPEJATUUK, CPENY PacpOCTPAHEHUS IIEKTPUUECKOT0 TOKA
WJIN 3JIEKTPOMAarHUTHOM BOJIHBI U IPUEMHUK CUTHAIA.

WHpop- | 14 ] -
CTOYHME MpuerHuK HPop
1 Cpena pacnpocTpaHeH s M "
ClrHana CHMIrHana
3L HA ;‘\ FASLMA
Morexi

Puc. 4.4. CtpykTypa paAHOdIIeKTPOHHOTO KaHala YTeUKH HHPOPMAIIHIH.

B pannosnekTpoHHBIX KaHajaxX yTeYKd WHGOPMAIlMd WMCTOYHHKH CUTHAJIOB MOTYT OBITH
YeThIPEX BUIOB:

- IepeAaTYNKN (PYHKIIMOHAIBHBIX KaHAJIOB CBS3H;

- ICTOYHUKHU OTIACHBIX CUTHAJIOB;

- 00BEKTHI, OTPAYKAIOLINE FJIEKTPOMAarHUTHBIE BOJIHBI B PaIN0/INAIIA30HE;

- 00BEKTHI, U3JIyJalolue COOCTBEHHbBIE (TETJIOBBIE) PAIHOBOIHBI.

Cpenoit pacrpocTpaHeHHUs PaJHOIJIEKTPOHHOTO KaHaJla yYTEUKHM HH(POPMALUH SBIISIFOTCS
aTMocdepa, 0e3BO3AYyNIHOE NPOCTPAHCTBO M  HANPABIAIOIIME - 3JIEKTPUYECKHE MPOBOJA
Pa3IUYHBIX TUIIOB U BOJHOBOABI. HocuTenb B BUIE 3JEKTPUUYECKOIO TOKA PACHpPOCTPAHSAETCS IO
IpOBOJaM, a 3JIEKTPOMArHUTHOE IoJie - B aTMocdepe, B 0€3BO3AYIIHOM MPOCTPAHCTBE WIIU T10
HAIPAaBJISAIONUIMM - BOJHOBOJaM. B npueMHuke npou3BOIUTCS BbIIEIECHUE (CENEKIMS) HOCUTENS C
UHTepecylollei noaydarens HHopMalel o yactoTe, yCUIEHUE BBIZIEICHHOTO €1a00ro CUTHaia
U CbEM C Hero MHQOpMAaIUK - AEMOIYJISIIHS.

[Tpu mepexBaTe CUTHAJIOB (YHKIIMOHAJIbHBIX KAHAJOB CBSI3U MEpPEAATYUKHU 3TUX KAHAJIOB
ABIISIOTCS OJHOBPEMEHHO HCTOYHHKAMH PATUOSJICKTPOHHBIX KaHAJIOB YTEUKH HWH(OpMAIUU.
B obmiem cinyyae HampaBieHHs PaclpOCTPaHEHMs AJIEKTPOMArHUTHOW BOJIHBI OT MepeAaTyuka K
CaHKUIMOHHPOBAHHOMY TMIOJIy4aTeTI0 U 3JO0YMBIIUICHHUKY OTJIHYaloTCa. B (yHKIMOHATIBHBIX
KaHajaxX CBSI3M MAaKCUMyM HW3JIyY€HUS DHEPIUM D3JIEKTPOMAarHUTHON BOJIHBI OpPUEHTUPYIOT B
HalpaBJI€HUU PACIOJIOKEHUS] TPUEMHUKA CAHKIMOHUPOBaHHOro mnoiydarensd. [lostomy
MOIIIHOCTh UCTOYHHMKA CUTHAJIOB PAMO3JIEKTPOHHOT0 KaHaja yTedKu WH(OopMaluy, Kak MpaBuio,
CYIIECTBEHHO MEHbIIIE MOIIIHOCTU M3JIy4eHHs B (PYHKIIMOHAIBHOM KaHaJe CBA3H.

B 3aBucumoct  oT cmocoba mepexBara HMHGOPMAIMHM  pa3IMyalOT  JBa  BHUJAA
PaZMOdIEKTPOHHOTO KaHaIa YTeUKH WH()OPMAIIHH.

B kanane yreuku 1-ro BHIa TPOU3BOAUTCS MEpexBaT HHPOpMAIMK, NEpeJaBaeMoi IO
GbyHKIIMOHATBPHOMY KaHalmy CBs3d. C 9TOil 1enbl0 MPUEMHUK CHTHala KaHajga YTeUKd
uH(pOpMallMi HAacTpauBaeTCsl Ha MapaMeTpbl CHrHaia (YHKIMOHAIBHOTO paJMOKaHalla WId
NOAKIIOYaeTcss  (KOHTAaKTHO WM JUCTAHIMOHHO) K  MPOBOJAM  COOTBETCTBYIOIIETO
¢byHKIIMOHaIbHOTO KaHasa. Takol kaHan yTedku HH(OpMaluy uMeeT o0Iui ¢ (YHKIIMOHATILHBIM
KaHAJIOM HWCTOYHMK CHUTHAQJIIOB - TNEpeJaTdyuK. Tak Kak MecTa paclojOKEeHHs HPUEMHHUKOB
(GYHKIIMOHAJIBHOTO KaHajla U KaHaja yTedykd MH(opmanuu B oOLIeM ciayyae HE COBMAJIaloT, TO
CpeIbl pacpOCTPAHEHUs CUTHAJIOB B HUX OT OOIIEro MepeaaTdyrka pa3lIudyHbIe WIH COBIAAIOT,
HaIpuUMep, 10 MecTa MOJKIIOUEHHS MPUEMHUKA 3T0YMBIIUICHHUKA K TIPOBOIaM Tesie(OHHOM CeTH.
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PamnosnekTpoHHBIN KaHal YTEYKH 2-TO BHJAa HMMEET COOCTBEHHBIM HAOOp 3JIEMEHTOB:
nepefaTynK CUTHAJIOB, CpPeAy pacHpOCTpaHEHUs M MPHEMHUK curHaioB. Ilepemarymk 3TOro
KaHaja yTeuku uHpopMauuu obpasyercs ciydailHo (0e3 ydyacTus MCTOYHHKA WM MOJydaTels
UH(OPMALIMN) WK CHEIMATbHO YCTAaHABIMBACTCS B MMOMELICHUHN 3JI0YMBIIITICHHUKOM. B kauecTBe
TAaKOro nepeAaTyuka MPUMEHSIOTCS UCTOYHHKM OMAcCHBIX CHUTHAJIOB M 3aKJIaJHbIe YCTPOWCTBA.
OnacHble cuUTHaNBI, KaK OTMEYAJOCh paHee, BO3ZHUKAIOT Ha 0a3e aKyCTOIIEKTPUUECKUX
npeoOpaszoBareneil, TOOOYHBIX HU3KOYACTOTHBIX U BHICOKOYACTOTHBIX MOJIEH, Mapa3uTHBIX CBsI3el
Y HABOJOK B IPOBOJIAX U 3JIEMEHTaX paauocpeAcTB. OnacHble CUTHAIbI CO3/1al0TCS B pPe3yJIbTaTe
KOHCTPYKTUBHBIX HeJI0opaboTOK Mpu pa3paboTKe paauo3JIEKTPOHHOTO CPEACTBA, OOBEKTHBHBIX
(U3MUeCKUX MPOIECCOB B MX 3JEMEHTaX, M3MEHEHHUSIX MapaMeTpoB B HUX H3-3a CTAPECHUS HIIU
HapYIICHUN MMPaBUJI SKCIUTyaTalluu, HE Y4eTe MoJIe BOKPYT CPEJICTB WM TOKOHECYIIUX IMPOBOJIOB
IpY UX TPOKIAJKE B 31aHUU U T. [I.

BapuaHToB ycinoBuil /uis BOZHMKHOBEHHUS OINACHBIX CUTHAJIOB O4YeHb MHOTo. Hampumep, B
YCUJIMTEIBHBIX KacKaJax JI000ro pajno3JIeKTPOHHOTO CPENCTBa (PaguolpHEMHUKA, TEIEBH30Da,
panuotenedoHa U Ap.) MOTYT BO3HHMKHYThH YCJIOBHSI Ul T€HEpaIlMy CUTHAIOB HA YacTOTaX BHE
3BYKOBOI'O JMana3oHa, KOTOpBIE MOJIYJIUPYIOTCSI AIIEKTPHYECKUMHU CUTHAJIaMHU
aKyCTOAJIEKTpUYeCcKuX mpeobOpazoBaTeneil. DYHKIMN aKyCTOAIEKTPUUECKUX IMpeoOpazoBareneit
MOTYT BBINIOJIHATH JJIEMEHTHl (KAaTyIIKA WHAYKTHBHOCTH, KOHICHCATOPHI) T'€HEpaToOpoOB,
ABISAIOMUXCS QYHKIIMOHAIBHBIMH YCTPONCTBAMH.

Oco0eHHOCThIO MEPENATYMKOB 3TOT0 KaHajla SBJSETCS Majble aMIUIUTYAA AJIEKTPUYECKUX
CUTHAJIOB - €IMHUIIBI U JOJIU MB, 1 MOIIHOCTH PaJIMOCUTHAJIOB, HE MPEBHIIIAONIAs AECATKH MBT
(s panmo3akianok). B pe3ynbrare 3TOro MNpPOTSHKEHHOCTh TaKUX KaHAJIOB HEBENUKA W
COCTaBIISIET JECITKU U COTHU MeTpoB. [loaToMy A noObiBanus nHPOpPMALIMK C UCTIOIB30BAHUEM
TAKOTO KaHala yTEYKH HH(GOpMAIMM NPUEMHHK HEOOXOAMMO NPHOIM3UTh K HMCTOYHUKY Ha
BEJIMYMHY JUIMHBI KaHalla YTEYKH WM YCTaHOBUTH peTpaHcisaTop. Cpema pacmpoCTpaHEHUS U
NPUEMHHUKH 3TOTO BUA KaHAJIOB HE OTIMYAIOTCS OT CPEJIbl M MPUEMHHUKOB KaHAJIOB 1-T0 BHA.

DNEeKTpUYeCKHe CUTHAIbl KaK HOCUTENW WH(GOPMAIMU MOTYT OBITh AQHAOTOBBIMU WIIH
JVICKPETHBIMH, UX CHIEKTP MOXET COJEPKATh YaCTOTHI OT JECITKOB 0 MHJUTHAPI0B [ 11.

HauOonee mupoKo NPUMEHSIOTCS CHTHAJIBI, IIMPUHA CIIEKTpa KOTOPBIX COOTBETCTBYET
HIMpUHE CHEKTpa CTaHJApTHOTO TesieOHHOro KaHama. Takue CHUTHalbl MEepefaloT PEeyYeBYIO
uH(GOPMAIIMIO C TOMOIIBI0 Tele(OHHBIX alMapaToB M PACIPOCTPAHSIOTCS MO HAMPaBISIOUIIM
JIMHUASM CBSI3U, CBSI3BIBAIONINX aOOHEHTOB KaK BHYTPU NPEANPHUATHs (OpTaHU3AINH), TAK BHYTPH
HACEJICHHOTO MyHKTa, TOPO/ia, CTPAaHbl, 3eMHOTO I1apa B LEJIOM.

B obmieM cnydae HampapisiOUIMe JIMHUM CBA3M CO3JAIOTCS JUIsl MEpeladd CUTHAJOB B
3aJJaHHOM HalpaBJIEHUH C JIOJDKHBIM Ka4eCTBOM M HaJEKHOCThIO. CIIOCOOBI U CpeACTBa Mepeadn
AIIEKTPUYECKUX CUTHAJIOB MO MPOBOJAM paccMaTpUBAIOTCA MPHUKIAJHON 00JaCTH paJuOTEXHUKH,
Ha3bIBAEMO IPOBOTHOMN CBS3BIO.

Paznmuaror Bo3mymiHble ¥ KaOeNbHBIE TPOBOIHBIC JIMHUY CBS3M. BO3MyIIHbIE THHUN CBSI3U
OTHOCATCSI K CAMMETPUYHBIM LEMsIM, OTJINYUTENIbHON 0COOEHHOCTBIO KOTOPBIX SBISETCS HAJTMUUE
JIBYX MPOBOJIHUKOB C OJIMHAKOBBIMH JICKTPUIECKUMHU CBOHCTBAMH.

B 3aBucuMOCTH OT THIA HECYIIMX KOHCTPYKLMH OHM JIENATCS HA CTOJOOBBIE U CTOCYHBIE.
CronmOOBBIMUA HA3BIBAIOTCS JIMHWW, HECYIIMMH KOHCTPYKIMSMH SIBIISTIOTCSI JIEPEBSHHBIC WIIH
xKene300eToHHble omopbl. OmopamMu  CTOJNOOBBIX JIMHUM CIy’KaT MeETaJUIMYECKHe CTOMKH,
YCTaHOBIICHHBIE, HANpUMep, Ha KPBIIax 3MaHui. [ W30JA1UM MPOBOIOB BO3MYIIHBIX JIMHHUN
JPYT OT ApyTra U OTHOCUTENBHO 3eMJIM UX YKPEIUIAIOT Ha (pappopoBhIX H3OIATOPAX.

bonee mmpoko mpuMeHsIOTCS KaOeiabHbIE JWHUM CBsi3u. KaOenbHbIE JIMHUHM CBSI3H
HNOJYYMSIM  JIOMMHHUDYIOIIEEe pa3BUTHE TP OpraHM3allid  OOBEKTOBOM, TOpPOACKOH U
MEXIYyropoaHon Tene@oHHol cBsa3u. OHU cocTaBisOT 65% Teneonubix nuHuil Poccun. Kabemun
OBIBAIOT CHMMETPUYHBIMU U KOAKCHATBHBIMHU.

Ecnu o6e >xunel 1ienu, 00pa3oBaHHOTO KaleneM, BBIIOJHEHBI U3 MPOBOJIOKH OJUHAKOBOTO
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TUaMeTpa, UMEIOT U30JISINI0 OJUHAKOBOW KOHCTPYKIIUU M PACTIONOKEHBI TaK, YTO MEXKIY HUMU
MO>KHO TPOBECTH TUIOCKOCTh CUMMETPHH, TO KaOelnh Ha3bIBAETCs CHMMETpUYHBIM. Eciu ke oba
MPOBOJHMKA IIETIA BHITIOJTHEHBI B ()OpME COOCHBIX LUJIMHAPOB, B MOMEPEYHOM CCUCHUU HMEIOT
($hopMy KOHIIEHTPUUYECKHUX OKPYKHOCTEH, TO TaKoi Kabelb - KOaKCHAIbHBIH.

CuMMeTpUYHBIE KaOelu MPeICTaBISIOT cO00i MPOBOAHUKY (3KUJIbI) C HAHECEHHBIMU Ha HUX
OJIHMM WJIM HECKOJIbKMMH CJIOSIMHU HM30JIATOPa U3 IUAJIEKTPUUECKUX MaTepruaaoB. HecKoIbKo JKuiI,
OOBEIMHEHHBIX €IWHBIM HW30JSITOPOM B BHJE JICHTBI, OOpa3yrOT JICHTOYHBIC KaOenmu Wiu
MOJIOCKOBBIC JTUHUU. M3BECTHBIE KOHCTPYKIIMM CUMMETPUYHBIX Kabened coaepkar oT 1x2 1o
2400x2 kw1 o1 0011eH 3aIUTHON 000JI0UKOM.

B koakcuanpHOM Kabene o uH MPOBOJHUK KOHIICHTPUYECKH PACIIOJIOKEH BHYTPU JPYTrOro
MPOBOJHMKA, UMEIONIETO (hopMy IMOJIOTO HUIWHApPA. BHYTpEHHUN TPOBOJHHUK H30JIHPYETCS OT
BHEIITHETO C MOMOIIBIO Pa3IUYHBIX M30JIAIMOHHBIX MATEPUAIOB MU KOHCTPYKIUU. JIJIs M30msIIuu
KOAKCHAJIbHBIX Map KaOess MPUMEHSETCs CIUIOIIHOW UM MOPUCTHIN MOJMATUIICH, U30JIALIMS B BUJE
1aio, B MOCIIEI0BATEILHO COCAMHCHHBIX OA/NIOHYMKOB, HAIIOMUHAIOIIMK pa3pe3 6amOyka u ap.
Hns obecrieuenuss THOKOCTH KaOessi BHEUIHWW TPOBOJHHMK BBIMONHICTCS W3 MEAHOW WIH
JKEJIC3HON CETKH, a JUIA 3allUThl OT BHEIIHHUX BO3JICHCTBHA OH IOKPBIBACTCS CIIOEM H30JISATOpA
(MONMMXJIOPBUHUIIA).

OCHOBHBIMHU TapaMeTpaMU IMPOBOJHBIX JHHHUNA CBS3U SIBISIFOTCS HIMPUHA MPOILYCKAEMOTO

UMH CIieKTpa 9acToT ¥ cobcTBeHHOE 3aTyxaHust Z¢ = 10 IgPsx / Poyx, T1€ Pox ¥ Py - MOIIHOCTB
CHTHAJIa Ha BXOJIE M BBIXOJIE LIEMTU COOTBETCTBEHHO.

Ecnu compoTruBiieHHE TPOBOJHUKOB Ha HHM3KMX 4acTtotax (B amamazoHe 0-100 xI'm)
OTIpeNeNsIeTCsl yJACNbHBIM CONPOTHUBICHHEM MaTepualia W IUIOMIAJbI0 MOMEPEYHOro CEYCHUS
MIPOBOJHMKA, TO Ha 00Jiee BHICOKMX YaCTOTaX HAYMHAECTCS CKa3bIBATHCS BIUSHUE MOBEPXHOCTHOTO
apdexra. CymHOCTh €ro 3aKJI0YaeTcss B TOM, YTO MEPEMEHHOE MAarHUTHOE IO0JIE, BOSHUKAIOIIEE
Opy MPOTEKaHWW IO TPOBOJHUKY TOKA, CO3JaeT BHYTPH IPOBOJHUKA BUXPEBbIE TOKU, B
pe3yabTaTe 3TOr0 IUIOTHOCTH OCHOBHOTO TOKa MEpepacrpenelisseTcsl M0 CEUYECHUIO MPOBOIHHUKA
(’KWJIBI): YMEHBIIAETCsl B LIEHTPE U Bo3pacTaeT Ha nepudepun. I 1yorHa NpOHUKHOBEHHS (B MM)

TOKa B MEIHYI xuiy 0=67/ Jf , rae fuacrora xone6annii B I'u. Ha wactore £=60 Iy riyouHa
MIPOHUKHOBEHHUS COCTaBIIsIET puoOImM3uTesbHo 0.3 MM, a Ha yactote 250 k['11 - Ha TOPAZIOK HIUXKE,
Bcero okoso 0.03 mm. CnenoBaTenbHO, TOK € 3TOM 4YacTOTOM pPacHpOCTPaHAETCA IO
TUTIOTETUYECKOM TOHKOW MEIHOW TPYOKE C CYIIECTBEHHO MEHBIEH IIJIOMA b0 CEUCHUs H,
COOTBETCTBEHHO, OOJIBIIINM COIPOTHBICHHEM.

Ha Bennuuny 3aTyxaHusi JIMHUM BIMSIOT TaKXKe JJIEKTPUUYECKHUE XapaKTEPUCTUKHU
JUDJIEKTPUKA, HAHOCUMOI'0 Ha METAJUIMYECKUE MPOBOJA. 3a CUET MX YJNAETCS PACHIMPUTH IOJIOCY
nponyckanus JuHuM. [lpu nepenaye mo BO3AYUIHBIM JIMHUSAM CO CTaJIbHBIMU IIPOBOJAMH IIMPUHA
nponyckanus cocrtaBiusier okono 25 k', ¢ MeansiMm  npoBomamu - g0 150 kI'm, mo
CUMMETpUYHBIM Kabensm - a0 600 k', PacmmpeHuto coekTpa 4YacToT, IEpelaBaeMbIX I10
CUMMETPUYHBIM LEMsM, MPENSATCTBYIOT BO3pacTarolye HaBOJIKH. Hanpuwmep,
YIIOBJIETBOPUTENbHBIM ISl TeNe(OHHBIX JIMHUN CUUTAETCS 3HAYEHHE IEPEXOJHOr0 3aTyXaHue
nopsiaka 60-70 ab.

B koakcuanbHOM Kabele 371eKTpUUYECKOe MOJIe 3aMbIKAETCsl MEX/ly BHYTPEHHUM U BHEIITHUM
POBOJHUKAMHM, [TO3TOMY BHEILIHEE JIEKTPHUUECKOE IoJjie OTcyTcTByeT. Kabenb He MMeeT Takke
BHEIIHET0 MAarHUTHOIO M 3JEKTPOMAarHUTHOTO IOJIeH, 4TO U OOYCIIOBIMBAET €ro OCHOBHBIE
npeuMyliecTBa IMepel CHUMMETpUYHBIMHU. BcrencTBue mnmoBepXHOCTHOro 3¢¢ekra TOK INpH
MOBBILIEHUH YaCTOThl OTTECHSIETCS BO BHYTPEHHEM MPOBOJAHMKE K €r0 HAPYKHOM MOBEPXHOCTH, a
BO BHEIIIHEM, HA000pOT, K BHyTpeHHel. CTtaHaapTHas KoakcuaibHas napa 1.2/4.4 (¢ nuamerpamu
BHYTPEHHEr0 W BHEUIHEr0 NpPOBOAHUKOB - 1.2 u 4.4. MM COOTBETCTBEHHO) O00€CIEeYMBAIOT
nepenaay 900-960 TtenedoHHBIX KaHaNOB Ha pacctosHue 10 9 kM wmnu 3600 kaHaioB Ha
pacctostaue 1.5km. Ilpm yBenmuueHun nuaMeTpoB MPOBOJHUKOB A0 2.6/9/5 umcno tenedoHHBIX
KaHaJoB JUIsl JUIMHBI yyacTka 1.5 km Bo3pacraeT 1o 10800.11npuHa yacTOTHOrO AMana3oHa TaKoro
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kabemst gocrturaer 60 MI'm. IloBbllieHME YacTOTHOTO JUama3oHa MOTPEOyeT IalbHEHIero
YBEJIMYEHUS IUAMETPOB IIPOBOJHUKOB KOAKCHAIBHOTO Kades.

DNEeKTpOMAarHUTHAs BOJIHA MPEACTaBIsET (JOPMY CYIIECTBOBAHUS JICKTPOMATHUTHOTO TOJIS
B BUJE HU3MEHSIOIMXCA BO BPEMEHHU IO CHHYCOUJAJIBHOMY 3aKOHY 3HAUEHHMI HAINPSKEHHOCTH
ANEKTPUYECKOTO U MAarHUTHOTO IOJIEH.

DNeKTpOMarHiTHas BOJHA KaK HOCUTENb UH()OPMALIMK B PAUOAIEKTPOHHOM KaHaJe YTEUKH
BO3HUKAET IIPU IMPOTEKAHUU [0 IMPOBOJAM BJIEKTPHUUYECKOIO0 TOKA IEPEMEHHOM YacTOThl HU
pacupoCTpaHsAOTCS OT UCTOYHUKA HEHANPABICHHOI'O HU3JIYyYEHHUS PaJHaIbHO BO BCE CTOPOHBI C
KOHEYHOW CKOpPOCTbIO, B arMoc(epe HECKOIbKO MEHbBIIEH CKOpPOCTH CBeTa. BeKTopbl
HaIPSKEHHOCTH  3JIEKTPUYECKOIO0 W MAarHUTHOIO IOJE€H  B3aMMHOIEPIEHIUKYISIPHBL U
MEPIICHINKYJISIPHBI HANpaBJIECHUIO pacnpocTpaHEeHUs 3JIEKTPOMATHUTHOMU BOJIHBI.
DNeKTpOMarHuTHAas BOJIHA XapaKTepU3yeTCs 4YacTOTON KoJieOaHMs, MOIIHOCTBIO U MOJISIpU3alieH.
[To yacToTe SJEKTPOMArHUTHBIE BOJIHBI KJIACCU(UIUPYIOTCS B COOTBETCTBHHM C PeriamMeHTom
paznoCBs3H, YTBEp)KIEHHbIM Ha BceMupHOW aaMuHUCTpaTUBHON KoHbepenuuu B JKeHese B
1979 r. (tabmn. 4.3).

Tabnuua 4.3.
Hwnanazon HaumenoBanue O6o3HaueHUE U Junanazox
JUTIH BOJIH BOJIH HaMMEHOBAHUE YacTOT 9acTOT
> 100 xm - ELF-upe3BbvaiiHo HU3KHE Homn I'n-3 xI'ng
10-100 xkm MupuraMeTpoBbIe VLF(OHY)-ouens HU3KHE 3-30 k'
1-10 xkm Kunomerpossie LF(HY)-uu3kne 30-300 k[
(nIMHHBIE)
100-1000 m I'ekrameTpoBbIe MF(CY)-cpennue 300-3000 k'
(cpennune)
10-100 m JexameTpoBbie HF(BY)-BeIcOKHE 3-30 MI't
(KopoTKue)
1-10m MeTpoBsie (OBY)-o4eHb BBICOKHE 30-300 MI'ny
10-100 cm JemmerpoBble UHF(YBY)-ynbTpaBeicoKHe 300-3000 MI'
1-10 cm CaHTUMETPOBBIE SHF(CBY)-cBepxBbICOKHE 3-30I'Tg
1-10 mm MunmumeTpoBbie EHF(KBY)-kpaiiHe BbICOKHE 30-300 I'T'n
0.1-1 mm Jeunmunmverporbie | 'BU-runepeeicokne 300-3000 I'Tn

HOJ’IS[pI/ISaHI/ISI ONpEACIACT HAIpPaBJICHHUC BCKTOpPaA HAMNPSIKCHHOCTHU JJICKTPUYCCKOTO I10JIA.
Ecnu BEKTOp DNEKTPUYECKOrO IMOJSA JIEKUT B BEPTUKAIBHOM IUIOCKOCTH, TO IOJSpU3ALU
BCpTUKAJIbHAA, KOIrJa OH HaXOAUTCA B FOpHSOHTaHBHOfI IIJIOCKOCTH, TO - TOPU3OHTAJIbHAA.
IIpoMeXyTOUHOE TIOJNIOKEHUE XapAaKTEPU3YETCs YIIIOM MOJIAPU3ALMU MEXKAY IUIOCKOCTSAMHU
MOJISIPU3AIMU B pacnpocTpaHeHus. [110CKOCThIO MOspr3aid Ha3bIBAETCS MIIOCKOCTh, B KOTOPOil
HaxXOJATCs BEKTOPA JIEKTPUUYECKOTO MOJISI U BEKTOP paCHPOCTPAHEHUS DJIEKTPOMArHUTHON BOJIHBI.
[1mockocTh pacnpoCTpaHEHUSI UMEET BEPTHUKAIBHOE PACIOI0XKEHUE W MPOXOIUT Yepe3 BEKTOP
pacIpOCTPaHEHUS DIEKTPOMArHUTHOW BOJIHBI.

MOI_HHOCTB HU3JTy4YCHUA DJICKTPOMArHuTHOIO II0JIA TEM BbIIIC, YEM OJrke vacToTa
KojeOaHui B paclpeleieHHOM KOHType, OOpa30BaHHOTO WHIYKTHBHOCTHIO TPOBOJHUKOB U
pacrpeeIeHHON eMKOCTBIO MEXIY HUMH U 3€MJIEH, K 4YaCTOTE€ CUTHAJIA. Y CTPOMCTBA, B KOTOPBIX
obecnieunBaercs d¢¢deKkTuBHOE MpeoOpa3oBaHUE HDHEPTrUU  DJICKTPUUECKUX CUTHAIIOB B
SJICKTPOMAarauTHYIO BOJIHY, Ha3bIBAIOTCA aHTCHHAaMU.

AHTEHHBIE YCTPOMCTBA SBIISIIOTCS HEOTHEMIIEMOW 4YacCThIO MEpEAaroluX M MPUEMHBIX
PaaruO3JICKTPOHHBIX CPEACTB. Hpnqu HNX KOHCTPYKIHA OCTAaCTCd HCEU3MCHHBIMHU B PCXKUMax
nepesayd W TIpueMa, 3a HCKIIOUEHHEM TeX Clydasx, KOTrjia U3IydaeTcsl OOJNbIIash MOIIHOCTH.
B sTtom cIydyac IMPUXOAUTCA MPHUHHUMATh JOIOJIHUTCIIBHBIC MEPBI 10 MNOPECAOTBPALICHUIO
AIIEKTPUYECKOTO TPOO0si B BHICOKOBOJIBTHBIX IEMAX MEpeNarolleii aHTeHHbI, HEOOXOIUMOCTh B
KOTOPBIX OTCYTCTBYET Ul TNpueMHOW. B obmem ciyyae mnpuHUUI OOpaTUMOCTH IO3BOJISET
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HepeAaoly0 aHTEHHY UCIIOIb30BaTh B KAYECTBE MMPHUEMHOM U HA000POT.

XapakTep MOJSApU3AIMM  DJIEKTPOMATHUTHOM BOJHBI 3aBHUCUT OT KOHCTPYKIHMH U
pacroI0KEHUS U3Iy4yalolMX  3JEMEHTOB  aHTEHHbl. HecooTBeTcTBHME  mOJspU3aLUU
3JIEKTPOMArHUTHOM BOJIHBI MPOCTPAHCTBEHHON OpPUEHTAIMH AJIEMEHTOB MPUEMHONW AaHTEHHBI, B
KOTOPBIX HABOASTCS 3JIEKTPUUECKHUE 3apsijibl, IPUBOJAUT K YMEHBIIECHNUIO BEIMUMHBI 3TUX 3aps/10B.
PanuoBoiaHbl B 3aBUCHUMOCTH OT  YCJIOBHM  pacHpOCTpaHEHHUs JIENATCS Ha  3€MHbIe
(TTOBEPXHOCTHBIE), MIPSIMBIC, TPOTIOC(epHBIE U HOHOC(EPHBIE (TPOCTPAHCTBEHHEIE).

3eMHBIMU Ha3bIBAIOTCS PAJIMOBOJIHBI, KOTOpPbIE PACHPOCTPAHSAIOTCS B HEMOCPEICTBEHHOM
OMM30CTH OT MOBEPXHOCTH 3€MJIM M YAaCTUYHO OrMOAlOT €€ MOBEPXHOCTh Ojaronaps sBICHHIO
mubpakiuuu. [IpsMbIMM  Ha3BaHbBl PAJUOBOJHBI, PACHPOCTPAHAIOIIMECS MPSIMOJIMHEHHO B
aTMocdepe 1 KocMoce.

PannoBosiHbl, KOTOpBIE PACIPOCTPAHSIOTCS B Tpomocdepe - MPU3EMHON HEOTHOPOJIHOM
obmactu armoceps! He Bbime 10-12 KM OT MOBEPXHOCTH 3eMJIH, HA3BIBAIOTCA TPOHOC(HEPHBIMH.
B Tponocdepe mnpoucxonuT paccerBaHHE, a TaKKe YaCTUYHOE HCKPUBIECHHE TPACKTOPHUH U
OTPaKEHHE PAJUOBOJIH OT HEOJHOPOJHOCTEW Tpomocdeprl. MoHOChEepHBIME Ha3bIBAIOT
PaZMOBOJIHBI, PACHpPOCTPAHSIONIMECS B pe3yldbTaTe IMOCIEI0BATEIIBHOIO OTPAXEHHUS OT
noHocgepsl U 3eMHOU noBepxHOCTU. MoHOC]Eepy 00pa3ytoT MOHU3UPOBAHHbBIE MMOJ JIEHCTBUEM
ynbTpaduoneroBoro uznydenus Connia BepxHue ciou armocdepsl. KoHleHTpanus cBOOOIHBIX
AJIEKTPOHOB B HMOHOC(EpEe MEHSAETCs MO BbICOTE. B 3aBUCHMMOCTH OT KOHIIEHTPAIMH CBOOOJHBIX
3JIEKTPOHOB M COOTBETCTBEHHO IMOJIOKUTEIBHO 3apsSKEHHBIX HOHOB HOHOC(EPY YCIOBHO AEIAT Ha
ciou - D, E, F; u F,. HaumenbIass KOHIIEHTpAIUsl ©IMEeT MeCTo B ciioe D, HaubombIas - B cioe
F,. Coctosnue moHocdepsl HENPHIPHIBHO MEHSETCS, OHO 3aBUCHUT OT BPEMEHHU CYTOK, BPEMEHU
roJia ¥ COJIHEYHOU aKTUBHOCTH, KOTOpasi uMeeT 11-1eTHUil LUK H3MEHEHusI.

Croit D pacnonaraetcst 10 BeIcOTHI mpuMepHo 60 kM. B HouHbIe yack! cioit D npeobianaer
pEeKOMOMHALINS ANEKTPOHOB U MOHMU3AIMS YMEHBIIIAETCS WIIM NCYE3aET.

Croii E pacnionoxen Ha BeicoTe 100-120 kM 1 MeHee 3aBUCUT OT BPEMEHH CYTOK.

Cnou Fi u Fy 3anumarot obnactu Ha BbicoTe npuMepHo 160-400 kM, mpuyeM HOYBIO CIIOW
F1 ucuesaer.

B nonocepe mnpoucxoguT nOpeIoMIIEHHE, OTPaKEHHWE U  MOIJIOIIEHUE PaJIMOBOJIH.
[Tpenomnenue paguoBONH OOYCIOBIEHO W3MEHEHMSMHU JUAJIEKTPUYECKOM IPOHUIAEMOCTH, a,
CJIeIOBaTeNbHO, TIIOKa3aTeNsi IpeloMIIEHUsT 10 BbICOTE cioeB. [lo Mepe pacmpocTpaHeHus
pPaJMOBOJIH OT HA3€MHOI'0 MCTOYHMKA uepe3 0ojiee BBICOKO PACIOJIO0KEHHBIE CIIOU IOKa3aTellb
NPEJOMJIEHUSI YMEHbBILAETCS, TPAECKTOPHSI AJIEKTPOMArHUTHOW BOJHBI MCKPUBISAETCS W TPHU
OIPECIIEHHBIX YCIOBHAX BOJIHA BO3BPAIIAETCS HA 3EMITIO.

OTtpakeHue paavoOBOJIH Ha TOM WM MHOW BBICOTE HOHOC(EPHI 3aBHUCUT OT YacCTOTHI
pPaZMoOBOJIH M yrja UX MajaeHus Ha ciod. [Ipu mpouux paBHBIX YCIOBHUSX YeM OOJbIle Yroi
NaJeHUs BOJHBI, OTCYMTHIBAEMBI OT BEPTUKAJIbHOW JMHHUM B TOYKE IMaJ€HUs, TeM Oojee mojora
TpPaeKTOpus Jiydya B MOHOC(Epe M TeM MeEHbINAas JICKTPOHHAs KOHLEHTpALUs MoTpedyercs I
BO3BpallleHUs Jy4da Ha 3eMilo. MUHMMaibHOE 3HAa4YeHHE yIiia MaJeHHs, NP KOTOPOM elle
BO3MOXKHO OTpa)K€HHE PaJIMOBOJH OT MOHOC(hEphI Ha3bIBaeTcs: KputHueckuM. [lpu yrie nagenus,
MEHBIIIEM KPUTUYECKOTO, PAIMOBOJIHBI IPOXOJIAT Yepe3 HOHOCHEPY HE OTPA3UBIIKC.

Tak xak K03(pPULIMEHT MPETOMICHUSI YMEHBINACTCS ¢ YBETMUEHHUEM YacTOThI, TO JUIMHHBIE
BOJIHBI MPEJIOMJIAIOTCA CUJIbHEE, 4eM KOopoTkue, a miga YKB mpenomiieHue HegoCTaTOYHO IJIst
BO3BpAIlICHUs BOJH Ha 3€MJII0 U OHHM YXOJAT B KOCMUYECKOE MpocTpaHCcTBO. HanBbiciias yacTora,
IpU KOTOPOM AJIEKTPOMAarHWTHAs BOJIHA €Ll MOXKET BO3BPATUTHCS Ha 3eMII0, Ha3bIBaeTcs
MaKCHMaJIbHO NMPUMEHUMON 4YacToToM. Ho 3HaueHMe 3TOH 4acTOThl HEOAHO3HAYHO BCIIEJCTBUE
3aBHCHUMOCTH €€ OT yria majeHus. [1o3romy BBOJSAT MOHSTHE KPUTHYECKOW YacTOThI, KOTOpas
ABJIIETCS MAaKCUMAJIbHO IPUMEHUMOM YyacToTol npu yriie nagenus 90 rpagycos. U3 onpenenenus
ClelyeT, YyTO 3Ta 4YacToTa MpPeJCTaBiIseT cO0OW HM3IIYI0 M3 BCEX MAaKCUMAIbHO MPUMEHHMMBbIX
4acToT.

3a cyeT MHOTOKPATHOTO IMEPEOTPaKEHUsI PAJAMOBONH OT CIOEB HOHOChEpbl U 3EMHOM
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MOBEPXHOCTH 3JICKTPOMArHUTHAsE BOJHA MOXKET PACHpPOCTPAHATHCA Ha OOJBIIME PACCTOSHUS
BIUIOTh 70 orubanust 3emnu. Ho mpu nepeoTpakeHusX BO3HHMKAIOT 30HBI MOJIYaHUA, KyJa He
MOTAAAI0T OTPAKEHHBIE OT HOHOC(HEPHI dIEKTPOMArHUTHEBIEC JIydd. B 30HaX mpuema mpoucxoaut
UHTEepQEPEHIMs BOJIH, MPOIIEAIINX PA3HbI MyTh OT M3JIydaTels U UMEIOLIUX, CIelI0BaTeIbHO,
pasnuysble (aspl. CaydaliHbId XapakTep U3MEHeHHs (a3 MPUBOIUT K CIYyYaliHOMY HM3MEHEHHIO
aMIUTUTYABI pe3yJbTUPYIOIIEH BOJIHbBI, KOTOPOE HAa3bIBACTCSA 3aMUPAHUEM HIIU (PEIUHTOM.

CreneHp TOTJIOMICHUS PAAMOBOIH B arMocdepe YBEIMUMBACTCA IPH  TOBBIIICHUN
IUIOTHOCTH MOHU3AIMM, YaCTOThl KOJEOAaHUs U IyTH, IPOXOJUMON PagHoOBOJHONW B HOHOCHEpE.
3UMOM, KOrjJa KOHIEHTpAlus 3JIEKTPOHOB B CBSI3U C IIOHM)KEHUEM COJHEYHOM paauanuu
YMEHBUIAETCS,, MOIJIOUICHWE PAJUOBOJIH  CHMXKAeTcs U JalbHOCTh  PACHpOCTPAHEHUS
yBEeNUYMBACTCS. B 3aBHCHMOCTM OT 4YacTOTHI KOJIE€OaHHS PaJUOBOJIH XaPAKTEPUCTUKH CPEIbI
pacIpoCTpaHEHUs] UMEIOT CIIEIYIOLIEe OCOOCHHOCTH.

1. KunomeTrpoBble (UIMHHBIE) BOJHBI OONANAIOT XOpomied audpakimedl, cCpaBHUTEIBHO
¢J1a00 MOTIJIOUIA0TCS 3€MHOM MOBEPXHOCTBIO U MOTYT PacCHpOCTPAHATHCS TOBEPXHOCTHBIM JIy4OM
Ha paccrosiHue 10 3000 kM. B nonocdepe oHr 3aTyxaroT CHIIbHEE, HO MOTYT OTPaXaTbCsl OT CIIOS
E u pacnpocTpaHsAThCs IPOCTPAHCTBEHHBIM Jy4OM Ha Oosbliee pacctosHue. K mpenmymiecrBam
AIIEKTPOMArHUTHON BOJIHBI B 3TOM JHMAalla30HE KaK HOCUTENS HH(OpPMAIMH OTHOCUTCS, KpOMe
00JBIION NaNbHOCTU PACIpPOCTPAHEHHs], CPAaBHUTEIbHOE IMOCTOSHCTBO HANpPSKEHHOCTH IOJIS B
NyHKTE MpHEeMa B TEYCHHE CYTOK M rojia, YTO 0OECHEeUnBaCT YCTOMYMBOCTH CBS3H. DTH BOJIHBI
IPUMEHSIOTCS TAKXKe /IS CBSI3U MO BOJIOM, I/ie IJI0X0 PACHpPOCTPAHSIIOTCS BOJIHBI 00Jee BHICOKHUX
4acToT.

HenocratkoM  UIMHHOBOJIHOBOW — PaMOJMHUM  SIBISETCS  IUIOXas — M3JIydaresbHas
CIIOCOOHOCTh QHTEHH, WX OOJbILINE Pa3MEPbI, TOCTUTAIOLINE HECKOJIBKO COTEH METPOB, BBICOKUI
YPOBEHb aTMOC(HEPHBIX U IPOMBIIIICHHBIX IOMEX U Majiasi IPOITyCKHAsl CIOCOOHOCTb.

2. 'exToMeTpoBbIe (CpeAHHE) BOJHBI MOTYT pPAaCHpPOCTPAHATHCS MOBEPXHOCTHBIM U
IPOCTPAHCTBEHHBIM JIydaMH. ODHEPrusi CPeAHHUX BOJH MOIJIOIAIOTCS 3€MHOH MOBEPXHOCTHIO
CWJIbHEE, YEM SHEeprusi JUIMHHOBOJIHOBBIX, IOATOMY JajJbHOCTh CBSA3M MOBEPXHOCTHBIM JIy4eM
cocrapisger mnpumepHo 500- 1500 km. OpHako A7 CpeJHMX BOJH CO3Jar0Tcs  Ooiee
OJIaronpusATHBIE YCJIOBUS PACIpOCTPAHEHUs] MPOCTPAHCTBEHHBIM JIyYOM W IIPUEM CHUTHAJIOB
BOo3MOkeH 10 4000 kM.

VYcnoBus pacpoCTpaHEHUsl CPEIHUX BOJH CYIIECTBEHHO M3MEHSIOTCS B 3aBUCHMOCTH OT
BpPEMEHU CYTOK. B HOUHBIE yachl 3a cYeT OTpakeHUsI OT HOHOC(HEPHI AATBHOCTh PACIPOCTPAHEHUS
BbIIlIE, YeM B JHEBHbIE, KOIja Ipeo0saJjaloT IMOBEPXHOCTHbIE BOJHBL. B 3ToM auamasone
HaOJII0Aal0TCS 3aMHUpaHKsl B pe3yjbTaTe MHTEp(EpPeHLNH 3€MHBIX U TOBEPXHOCTHBIX BOJH MM
IPOCTPAHCTBEHHBIX BOJH C pa3IM4YHBIMU MYTSIMH PpacHpOCTPAHEHHUS, BBICOKHI ypPOBEHb
aTMOC(EPHBIX M MPOMBIIUICHHBIX NMOMeX. AHTEHHBl B CpEIHEM JAMana3oHe IO YCTPOICTBY B
OCHOBHOM TaKH€ K€, KaK U aHTEHHbl B JUIMHHOBOJIHOBOM, HO B CHJIy Oousblied OIM30CTH HUX
TreOMETPUYECKUX pPa3MepoB K JUIMHAM BOJH MMEIOT OonblmIMiA  KOI(P(UIMEHT YCUJICHHUS.
PanuoBoiHbBl B 3TOM JMana3oHe HCMONb3YIOTCS IS PaJuoBEIlaHus W CBsA3M, Ha (iore U B
aBUAIINH.

3. Ilpu pacpocTpaHeHUHN KOPOTKUX BOJIH JaJTHHOCTh MOBEPXHOCTHOTO JTyda HEBEJINKA U3-32
pPE3KOro BO3pacTaHMs MOTJOLIEHUs 3Hepruu B 3emue. Ilose B Touke mnpuema co3naercs B
OCHOBHOM 3a CYET OTPaX€HHUS OT pazIMYHbIX clI0eB HMoHOc(ephl. B pesynbprate imokTyanuu
IUIOTHOCTH W BBICOTHI CJIOEB W B3aUMOJECHCTBUS Jydell Ha KOPOTKMX BOJHAX, Kak IPaBUIIO,
HaAOJI0IAI0TCS TITYOOKHE 3aMUpaHMs U JJaXKe TOJHOE MpOoIMa/JiaHue CBSI3U B TEUEHUE HECKOJIbKUX
JIECSITKOB CEKYH/.

Jns obecniedyeHus KPYriIOCYTOUHOM CBSA3M B YCJIOBHSIX CYTOYHOTO M3MEHEHUS HOHOC(Epbl
HE00XO0/IMMO TMPOU3BOJUTH MEPHOAMUYECKYIO CMEHY YacToT. OmnpesesieHne ONTUMAIbHBIX 4acTOT
MPOU3BOJUTCS CHCIHAIBHBIMA CIy)KOaMu HaOMIOACHHUS 3a HOHOChEpol Mo pe3yibTaTam
BEPTUKAJIBHOIO W BEPTHKAJIBHO-HAKJIOHHOTO 30HAMPOBaHUS ee paauoumnyibcamu. Haumbonee
OJ1aronpusATHBIC YCIOBUS MPOXOXKAECHHUS BOJIH JTHEM Yallle CKJIa/bIBAlOTCSA HAa BOJHAX B MHTEpBaJe
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10-25 m, a HOYbIO - 35-70 M.

B nnanazone KOpOTKUX BOJH Ha HANPSXKEHHOCTD IMOJISI M XapakTep €€ U3MEHEHHs B TOUKE
MpueMa BIIUSIOT JPYrUe SABJICHUS, TAKUE KaK «BCHBIMKN» Ha COJHIE, pacCesiHUE BOJIH HA MEJIKUX
HEOJTHOPOJHOCTSIX HOHOC(hEPHI, TOBOPOTE MIOCKOCTH MOJISIPU3ALINH.

JIOCTOMHCTBOM KOPOTKHMX BOJIH SIBJSIETCS BO3MOXKHOCTH OOECHEUeHHsI CBS3M Ha OYEHb
00JIbIINE PACCTOSIHUS MIPU CPABHUTEIHLHO MaJbIX MOIIHOCTH MEepelaTuhka U rabapurax aHTCHHBI,
a Tak)Ke Majoe BIUSHUE aTMOCPEPHBIX ¥ MPOMBIIUICHHBIX TToMeX. OHM IPUMEHSIOTCS IS CBSI3H,
paZiOHaBUTAlIUY, PAUOBEIIAHUHU U PAAUOTIOOUTEISIMU.

4.B nuana3oHe YIbTPAKOPOTKUX (METPOBBIX) M Oojiee KOPOTKHX BOJH HPAaKTHYECKU
orcyTcTByeT nudpakuus. [losTomy oHU pacmpocTpaHsSIOTCS B Mpeaenax MpsiMONM BUIAUMOCTH, B
TOM 4YHCJIE€ OTpaxasch OT 3€MJIM M Tpomocdeppl C TMOTEPed YacCTH DHHEPTUU Ha
norjouieHre. PagroBOIHbBI B 3TUX JUana3oHax SBISIOTCS OCHOBHBIMU HOCUTENIAMU MHGOPMAIIN
B CETAX TEJICKOMMYHUKAIUI YEIOBEUECTBA B CHITY CIEIYIOLINX 0COOCHHOCTEH:

- IMCIOT OTPOMHBIM YaCTOTHBIA auamna3oH (cM. Tabi. 4.3), obecrneynBarommui BO3MOKHOCTh
nepeAay  OrpoMHOro oObema HH(OpPMAlUMK, B TOM UHCIE IIYyTeM HCIIOJIb30BaHUS
HIMPOKOTOJIOCHBIX KaHAJIOB;

- HU3KUH YpOBEHb aTMOC(EPHBIX U MPOMBIIIICHHBIX MTOMEX, MO3BOJISIFOIINX HCIIOJIb30BATh
MIPUEMHBIE YCTPOICTBA C BBICOKOM YyBCTBUTEIHHOCTHIO, YTO MOBBIIIAET JAIBHOCTH IPUEMa;

- c1aboe BIMSHUE CTAHIMOHHBIX IOMEX Ha paboTy JpYyrux paguoCUCTEM BCIEICTBUE
OTPaHMYEHHOCTHU UX Painyca BUIAUMOCTH;

- BO3MOXXHOCTh CO3J]aHMsI HEOONbIIMX AHTEHH C Y3KOM JAuarpaMMoi HallpaBJIEHHOCTH,
MO3BOJIAIOIINX OCYIIECTBIIATH PAJUOCBSI3b MPU OTHOCUTEIHHO MaJO MOIIHOCTH MEpearoInx
ycTpoiicTB. OCHOBHBIM  HEJOCTAaTKOM PpAaJHOBOJH paccMaTpMBAaeMOIo JMara3oHa - Majas
JTAIBHOCTh PAaCIpPOCTPAHEHUS U CYLIECTBEHHO OOJIbIIEE MOTIOMEHUE UX MPUPOAHBIMHU OCaJAKaMU
(To’kmeM, TyMaHOM, CHETOM, TIpajioM), OCOOCHHO B MIJUIMMETPOBOM H 0o0jiee KOPOTKHX
JTuana3zoHax.

Pe3ynbTaThl cpaBHUTENBHOTO aHANIM3a XapaKTEPUCTUK PaJMOBOJIH PA3IUYHbIX JHMANla30HOB
MpUBECHHI B Ta0. 4.4.

Tab6nuna 4.4.
[l#anasoH HaneHocTE A HTEHHBI YpoeeHe | MornoweHue
pACNPOCTEAHEHHA NoMes E aTMOGCthepe
ne MoeepxHOGTHOA BonHaR | [ POMO3AKKME | Bricokuid Cnaboe
- 40 3 THIG. KM, NPOGTREH-
GTEEHHOA - 00 20 ThiG. EM
CB MoeepxHOCTHOA - A0
1500 Kk
KE MpocTpaHCTEEHHOA -
- Ha nwofoe paccToAHKWE
YIKB MpAMan EWSHMMOGCTE EomnaktHele | Huaeui CHNeHOE

JUJ1s OBBIIEHHST JAIBHOCTH CBSI3U MPUMEHSIOT CIIEAYIOIINE METO/IBI:

- IOJBEM TMEPENAOIIEeH WM MPUEMHOW AaHTEHH C IMOMOIIBIO HMHYKEHEPHBIX KOHCTPYKLMUU
(Maty, GaIIeH) U JIETHO-TIOAbEMHBIX allapaToB (a9pOCTaTOB);

- PeTpaHCISIINS PAAHOCUTHAIOB C IMTOMOIIBIO HA3eMHBIX U KOCMHUYECKUX PETPAHCISITOPOB;

- “crosib30oBaHue TponocdepHsix BosiH B YKB nuanazone.

[lepenaronie aHTEeHHBI Ha OAIHAX YCTAHABIMBAIOTCSA Ul IMOCTOSIHHOTO OOecredeHus
CBSI3M, paJHO U TEJIEBU3MOHHOIO BEIIAaHUS B ropojax, paloHax u obnactsax. s nepuonnyeckoro
U DIU30UYECKOr0 IpUEMA CUTHAJIOB OT OTAAJICHHBIX MCTOYHMKOB B KayeCTBE HOCHUTEJEU
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NPUEMHHUKOB CHTHAJIOB HCHOJB3YIOT MPHUBS3HBIE a’pocTarhl. MH}opMamus ¢ HUX Ha 3eMIIIO
nepeaaeTcs 1no kademno Wik paiuoKaHamy.

Jns nepenaun nnpopmammu B YKB n CBY nuanazoHax yactoTr Ha OONbIINME PACCTOSHUS
LIMPOKO TNPUMEHSIOTCA PETpaHCIATOpbl. C NMOMOIIBI0 HA3€MHBIX PETPAHCIATOPOB CO3LAKOTCS
panuopeneitasie muuuu (PPJI), mpencraBnstomniie coboil memnovky mprueMonepearoinX CTaHIIH,
KaKIas U3 KOTOPBIX YCTaHaBIMBACTCA B IIpeleiax NMpsSMOM BUOMMOCTH cocelHUX. Bce craHnuu
PPJI paspenstorcs Ha OKOHEYHBIE, NPOMEKYTOUHbIE M Y3710Bble. OKOHEUHBIE DPaJUOpEICHHbIE
CTaHIIMM PACIIOJIaraloTCs B Hadaje M KOHUE JMHMM. Ha oTuX cTaHIMAX BBOJUTCS U BBIICIACTCS
uHpopManus, O0ecreunBaeTCcsl pacmupesieieHne HMHPOPMALUU  MEXAY IMOTPEOUTEISIMU.
IIpoMexXyTOUHBIE  CTaHIMM MPEIHA3HAYEHBl JUIsl  PETPAHCISALUU  CUTHAJIOB.  Y3IIOBBIE
panuopeneiiHple  CTaHIMM - 3TO IIPOMEXYTOUHBIE CTAHLMH, HA KOTOPBIX IPOMCXOJIUT
pa3BETBICHUE IPUHMMAEMBIX CHUTHAJIOB II0 PAa3JIMYHBIM HANpPABICHUSAM, BBIIEICHHE YacTU
NPUHUMAEMBbIX TeperaBaeMoil nHpopMaluu (HampuMmep, MPorpaMMbl TEIEBUICHUS) U BBEICHHE
HOBOH MH(OpMaIHH.

JuamazoH 4YacTtoT, mNpenHa3HAUYEHHBIX [UIA Tepenaydn WHQPOpPMaluud OIHOTO BHJA,
00BEIMHSAIOTCS B PaJAMOYACTOTHBIN CTBOJI: TE€JIEBU3HMOHHBIHN, TeseoHHbIH U T. A. CyliecTByromue
oteuectBeHHble PPJI Moryt coxmepxaTh A0 8 CTBOJIOB, a CTBOJI, HampuMmep, TeaehOHHBIHN - 10
1920 TenedonnbIx kKaHanoB. JJi1 KaXIOro CTBOJIA C LENbIO MCKIIIOUEHHs B3aUMHOIO BIIUSHMS
BBIIETISIIOTCSL /IBE€ pabouMe 4acTOThHl - i nepenaud U npuema. [IpuHsaThie Kaxmol craHuuein
CUTHAJIbI HA YAaCTOTE NMPHEMa YCUIMBAIOTCA U IPEOOPa3yOTCs HA YaCTOTE Mepelauk U U3TyqaroTCs
B HampaBjeHuu ciuenyromeid cranuuud. Oxono 30% TenedoHHbIX KaHanoB P® obecneunBaer
panuopeneiiHas cBs3b.

Pa3HOBUIHOCTBIO PAagMOPETCHHBIX JIMHUI CBSI3M SIBIISIOTCS TPONOC(EpHBIE JTUHUH CBS3H,
UCIIOJB3YIOUIME SIBIICHHE pAcCesIHUE YJIbTPAKOPOTKMX PAaJHMOBOJIH B  HEOJHOPOIHOCTAX
tponoceppl. K TakuM HEOTHOPOAHOCTSIM  OTHOCSTCS  00macTu  Tpomochepbl C  pe3Ko
WU3MCHUBIIMMUCS  3HAYCHWSIMM  JUJIEKTPUYECKOM  NpoHMmaeMoctd.  HeomHopoanocTn
BBI3bIBAIOTCS HEPAaBHOMEPHOCTBIO COCTOSIHUM PAa3JIMYHBIX TOYEK Tpomocgepsl, HENPEPHIBHBIM
NEPEMELIMBAHUEM U CMEIIEHHEM BO3AYLIHBIX MacC B pE3yJIbTaTe HEPAaBHOMEPHOIO pa3orpesa
ConHuleM pa3lIMYHBIX YYacTKOB MOBEPXHOCTH 3eMJIM U cioeB Tpomnocdepsl. s ycToluuBoit
Tponoc(hepHoil paavoCBsI3M NPUMEHSIOT aHTEHHBI C BBICOKUM Kod(duimeHTom ycuiieHus (40-
50 nb), w™ommble mepenatunku  (1-10 kBT) W BBICOKOYYBCTBUTENbHBIE  NPHUEMHUKH.
TponocdepHbie TUHUIA CBSI3U Yallle BCETO UMEIOT MpoTskeHHOCTh 140-500 kM.

PerpancnsaTopsl, ycTaHaBiIMBaeMble Ha HCKYCCTBEHHBIX cryTHHKax 3emun (MC3), Haubonee
IIMPOKO HCHOJB3YIOTCA i oOMeHa MH(popManued Mexay aOOHeHTaMH, yJaJleHHBIX IPYr OT
JIpyra Ha ThICAYM KWIOMeTpoB. OHM SIBISETCS AJIEMEHTAaMHU (3BE€HBSIMHU) CITyTHHUKOBBIX JIMHUN
CBSI3M, KOTOpBIE COJEPKAT TAK)KE€ OKOHEYHBIC HA3EMHBIE IEPENAIOIINE W NPUEMHBIE CTAHIUU.
EcTecTBEHHO, 4TO CBA3b BO3MOJKHO JIMIIb B TOM CJIydae, €CIM CIyTHHKM HaxXOJATCS B 30HE
BUJMMOCTH 00€HMX 3€MHBIX CTaHLIUH.

Jns perpancnsiuuu npuMeHsitorest B ocHoBHOM MC3 Ha reocranmoHapHOH (CTallMOHApHOM )
U 3JUIMOTHYECKON OpOUTaX, a TaKkKe MeHee JJoporue Hu3koopourtaisueie KA.

IIpu pacnpocTpaHeHUH PATHOBOIH B TOPOJE XapaKTep MUX PACIPOCTPAHEHUS CYIIECTBEHHO
UCKaXaeTCsl IO CPAaBHEHMIO C pACHpPOCTPAHEHUEM HA OTKPBITBIX IMPOCTPAHCTBAX 3a CUET
MHOTOYHUCJIEHHBIX MEPEOTPAXKEHHUIM OT CTEH 3AaHMM M IOMEIICHUN M 3aTyXaHUs B MX HHUX. OTH
00CTOATENICTBA HEOOXOJMMO YYHMTHIBATh IPH OLEHKE IPOCTPAHCTBEHHOM OpHUEHTAllUu |
BO3MOXKHOCTEH KaHaJOB yTeUKH MH(popManuu. DKpaHUPYIOIIME CBOMCTBA HEKOTOPBIX 3JIEMEHTOB
3/1aHUs IPUBENICHBI B Ta0. 4.5.

Tabmuia 4.5.
Twun 3manus Ocnabnenue, n1b Ha yactore
100 MTI'g 500 MI'rg 1TT
JlepersiHHoe 31anme ¢ TOMMMHON cTeH 20 cM 5-7 7-9 9-11
KupnnuHoe 31aHue ¢ TOMIMHON cTeH 1.5 kupnuya 13-15 5-17 16-19
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KenezobeToHHOE 31aHIE C TYCHKON apMaTyphl 20-25 18-19 15-17
15x15 cm u TommuHoM 160 MM

VYka3anHble B TaOJuUIe JNaHHBIC MOJIyd4eHbl Il cTeH, 30 MPOLIEHTOB IUIOMIAAN KOTOPBIX
3aHAMAIOT OKOHHBIE TMPOEMBI C OOBIYHBIM CTEKJIOM. ECIU OKOHHBIE TPOEMBI 3aKPBITHI
METaJUTMYECKOU PEIIETKOM C SIMEeUKOM 5 cM, TO 3kpanupoBanue yBeaununBaetcs Ha 30-40 %.

JlanbHOCTh pacpOCTpaHEHUs 3JIEKTPOMArHUTHOM BOJIHBI M3 3/IaHUS C TOJCTOM KUPIUYHOMU
WIM >KeIe300€TOHHON CTeHaMH YMEHBIIAETCS IO OTHONICHHIO K 3KPAaHUPOBAHUIO CTEH
JEPEBSIHHOTO 3/IaHuUs B 2-3 pa3a B 3aBUCUMOCTH OT YaCTOTHOTO JIMAIa30Ha.

MHuoroo6pa3ue NpUpOIHBIX U UCKYCCTBEHHBIX MCTOYHUKOB M3JIyUYE€HUH B pajuoguana3zoHe
MOPOXKIAET MPOOJIEMY AJIEKTPOMATHUTHOW COBMECTUMOCTH HOCUTENS MH(POPMAIUU C IPYTHMH
U3ITy4YEHUSIMU-HOCUTEIISIMA WHOW HH(OpMAalLIUK, KOTOpbIE MNPEACTABIAIOT cO00H MmoMexu Io
OTHOIICHHIO K paccMaTpuBacMOMYy pajuocurHany. Knaccudukaius moMex MpencTaBicHa Ha
puc. 4.5.

MorexK

MNpupooHee MpoMeIWNEHHEE lFlckyCCTERHHEIE

Puc. 4.5. Knaccudukanus nomMex B KaHaJIax YTEUKH.

[Ipupoguble WM  E€CTECTBEHHBIE TIIOMEXH BBI3BIBAIOTCS CIEAYIOIIMMH MPUPOJIHBIMU
SBIICHUSIMU:

- DJIEKTPUYECKUMH TPO30BBIMH pa3psiiaMu, Kak MpaBujio, Ha yacTorax meHee 30 Mrix;

- IepeMeIEHUEM PIIEKTPUUECKH 3apsHKEHHBIX YaCTHI] 00JIaKOB, JOXK/s, CHETa u JIp.,

- BOSHUKHOBEHHEM PE30HAHCHBIX JICKTPUUECKUX KOJIOaHUN MEX Iy 3eMIIei U HOHOC(HEPOIt;

- TeIUIOBBIM M3JTy4eHHEeM 3eMIU U 37aHuii B quana3zone 6onee 30-40 MI'1;

- COJIHEYHOM aKTMBHOCTBIO B OCHOBHOM Ha JactoTtax 06ojee 20 MI11;

- DJIEKTPOMArHUTHBIMH H3Ty4eHussMu HeOa, JIyHbI, Opyrux miaHer (Ha dactotax Ooiee
1 MI');

- TEIUIOBBIMH IIIYMaMH B 3JIEMEHTAX PaTuONPUEMHUKAX.

B ropongax x eCTECTBEHHBIM MOMEXaM J00aBISIOTCS MPOMBIIUICHHBIE TTOMEXH, KOTOPBIE 110
XapakTepy CHEeKTpa M3MY4YeHHH Jenarcs Ha (IIOKTyallHOHHbIE, TAPMOHUYECKUE U MMITYJIbCHBIE.

QIIIOKTyallHOHHBIE TIOMEXH HMEIOT PACHpPEEICHHBI 10 YacTOTE CHEKTP M CO3Jar0TCs
KOpPOHaMHU BBICOKOBOJIBTHBIX AJIEKTpoOIlepesay, JlaMIlaMi JHEBHOI'O CBETa, HEOHOBOW pEKJIaMOH,
NIEKTPOCBApPKOW W JIPYITMMM  JIEKTpUYECKMMHU TpoueccaMu. CHEKTp NPOMBIIIIEHHBIX
rapMOHMYECKHUX MOMEX JIOKAJM30BaH Ha YacTOTaX M3Ty4YEHHM, BO3HUKAIOIIUX IPU HEIMHEHHBIX
npeoOpa30BaHUsAX B MPOMBIIIJIEHHBIX yCTaHOBKaX. VIMIynbCcHBIE TOMEXH, BO3HUKAIOIINE, TIPEXK/Ie
BCEro, MpH 3aMbIKaHUM M  Pa3MbIKAHUU  JJIEKTPUYECKUX KOHTAKTOB  BBIKIIIOUATEIIEH,
XapaKTEpU3YIOTCSl COCPENOTOYEHHEM DHEPIrUU DJIEKTPOMATHUTHBIX M3JIyYEHUH B KOPOTKUMN
IIPOMEXYTOK BPEMEHHU.

Tak Kak 3J1eKTpOMarHuTHBIE BOJIHBI B PaIMOAMAIIa30HE SIBISIOTCS OCHOBHBIMU HOCHUTEISIMHU
UHOPMALIUK, TO C IEJbI0 HAPYIICHUS YIPABJICHUS U CBSI3U B XOJ€ PaJUOIIEKTPOHHONW OOPHOBI
CO3/aHbI pa3HOOOpa3HbIe CPE/ICTBA TEHEPHUPOBAHUS TTIOMEX.

[To apdexTy BO3AEHCTBUS PATUOIEKTPOHHBIE TOMEXM JENATCS Ha MAaCKUpPYIOIIUE U
UMUTHpYIoIIKe. Mackupyromye MOMEXH CO3/al0T MOMEXOBBIM (OH, Ha KOTOPOM 3aTpyAHSIETCS
WIN UCKIIIOYaeTcs OOHApY)KeHUE U PACIO3HABAHUE IMOJIE3HBIX CUTHAIOB. IMUTHpYIOLIUE TOMEXH
[0 CTPYKType OJU3KM K IOJIE3HBIM CHTH&JIaM M IpU MpPUEME MOTYT BBECTH B 3a0iyXIeHHUE
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MOJTy4aTers.

[To coOoTHOIIEHHIO CHEKTpa MOMEX U IMOJIE3HBIX CHUTHAJIOB TOMEXHM MOJpa3ielsioTcs Ha
3arpauTeibHble M TpUIENbHbIC. 3arpauTelbHbIE TOMEXH HMEIOT HIMPHHY CHEKTpa YacToT,
3HAYUTENIHO MPEBBIIAIONIYIO0 IIUPUHY CHEKTpa MOJIE3HOIO CHTHalla, YTO MO3BOJISET MOJABIAThH
curHain 6e3 TOYHOM HACTPOMKH Ha ero 4acTory. llpunenpHas momexa MMeEeT IIHMPHHY CHEKTpa,
COM3MEpUMYIO (paBHYI WJIM TpeBbIMaIIyo B 1.5-2 pa3a) ¢ mMHMpPUHOW CHEKTpa CHUTHANA, U
CO3/1a€T BBICOKHH YPOBEHb CHEKTPAIBbHOW IJIOTHOCTH MOIIHOCTH B TOJOCE YacTOT CHUTHANA IMPH
HEBBICOKOH CpeJIHEel MOIIHOCTH MepeaaTynuka momex.

[To BpeMeHHOW CTPYKType H3JIy4eHHUs NMOMEXH OBIBAIOT HENpPEpBIBHBIE W HMMITYJIbCHBIC (B
BUJIC HEMOAYJIUPOBAHHBIX WJIK MOJTYJIMPOBAHHBIX PAIMOMMITYIHCOB).

4.5. AKycTH4YecKHe KaHAJIbl yTe4KkH UHGopMaunu

B akyctuueckom  KkaHaie  yT€UKM  HOCUTeNeM HMHQOpPMalUMUd OT HCTOYHMKA K
HECAHKIIMOHMPOBAHHOMY IIOJIy4aTell0 SBJISIETCS aKyCTHYecKas BOJHA B armocgepe, BOJE U
TBepo# cpeze. MictouHnkaMu ee MOTryT ObITh:

- TOBOPSIIIMK YEJIOBEK, PeYb KOTOPOTO IMOJCIYIINBACTCS B PEaJbHOM MacimTade BpEeMEHH
WJIM O3BYYMBAETCS 3BYKOBOCIIPOU3BOIAIINM YCTPOHCTBOM;

- MEXaHUYECKUE Y3JIbl MEXaHW3MOB M MallIMH, KOTOpbIe MpU paboTe M3Jat0T aKyCTHYECKHUE
BOJIHBI.

CrpykTypa 3TOro KaHaja YTEUYKM HMH(GOPMALUM HPUHLIUIHAIBHO HE OTIUYAeTCs OT
CTPYKTYPBI pACCMOTPEHHBIX KaHAJIOB YTEUKH HHPOPMALIMU U IpHUBEeHA Ha pHC 4.0.

g | VICTOYHMK Cpena MNAHEMHLE | ebie
BKYCTWYECKOrD PECNpOCTRaHEHKMSA BkYCTHYECKAra
CHMMHana CHMrHana

Morexu

Puc. 4.6. CtpykTypa aKyCTHYECKOT0 KaHalla yTeYKH HHPOpMAIUH.

HcToyHMKaMu aKyCTUYECKOrO0 CUTHajla MOTYT OBbITh JIIOJM, 3BYyYalllu€ MEXaHUYECKHe,
AIIEKTPUYECKHE WIIM 3JIEKTPOHHBIE YCTPONCTBA, MPUOOPHI U CPEICTBA, BOCIIPOU3BOAIIUE paHEe
3allMCaHHbIE 3BYKHM. VICTOUHMKM CHTHAJIOB XapaKTEPHU3YIOTCS IMANIa30HOM YacTOT, MOIIHOCTBIO
U3JIy4yeHUs B BT, MHTEHCHUBHOCTBIO H3JIyYEHHUS B Br/m’ - MOIHOCTBIO aKyCTUYECKOW BOJIHBI,
MPOUIEANICH Yepe3 NePHeHAUKYISIPHYIO MOBEPXHOCTh IIOMAIBI0 | M2 , TPOMKOCTBIO 3ByKa B Ib,
U3MEpSEeMON KaK JECATHYHBIN JorapudM OTHOIICHHS MHTEHCHMBHOCTH 3BYKa K WHTEHCHBHOCTH
3ByKa IOPOra CIBIIMMOCTH. [Topor CAbIIMMOCTH COOTBETCTBYET MOIIHOCTH 3BYKA 10" Br wm
3BYKOBOMY JaBJICHUIO Ha OapabaHHYIO NepernoHKy yxa uenoBeka 2'10 > [a. YPpOBHU I'POMKOCTH
Pa3IMYHBIX 3BYKOB WILTIOCTPUPYIOTCS TaHHBIMU Ta0I1. 4.6.

Tabnuia 4.6
OLieHKa rPOMKOCTH Yposens 3ByKa, 1b Hcrounuk 3Byka
3ByKa Ha CIIyX
OdyeHb THXUN 0 YcpellHeHHbII TOPOT YyBCTBUTEIHHOCTH yXa
10 Tuxwuit menot (1.5 m)
Tuxwuit 20 TukaHbe HACTEHHBIX MEXAHUYECKUX YaCcOB
30 aru o Msarkomy KoBpy (3-4 M)
40 Tuxuil pa3roBop, IIyM B YUTAJILHOM 3aJ1€
YMepeHHbIH 50 [IIym B %WJIOM MOMEILEHUH, JIETKOBOM
aBToMOOMIE (10-15 M)
60 Vauna cpenHeit myMHOCTH
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I'pomxkuit 70 CriokoiHbI# pa3roop (1 M), 3a11 60JIBIIOT0
80 MarasuHa
PangnonpueMHuK TpoMKo (2 M), KPHK
OdeHb rpoMKUi 90 lymHuas ynuma, TyI0K aBTOMOOMIIS
100 CumpoHNYECKHH OpKEeCTp, aBTOMOOMIIBbHAS
CHpeHa
OrmymuTenbHbIH 110 [THEeBHOMOOT, OYEHB ITyMHBIH 1IEeX
120 I'pom Hax romnosoit
130 3BYK BOCIIPUHUMAETCSI KaK 00JIb

Cpena pacrpocTpaHeHHs] HOCUTENS HHPOPMALIUU OT UCTOYHUKA K IPUEMHUKY MOKET OBITh
OJHOPOIHOHN (BO3/1YX, BOJIa) U HEOJHOPOAHOW, 0OpPa30BAaHHOM IMOCIEIOBATEIbHBIMU Y4aCTKaMu
pa3IMYHbIX (DU3WYECKUX CPel: BO3yXa, IPEBECHHBI IBEPEH, CTEKOJI OKOH, O€TOHA WM KUPIIHYa
CTEH, Pa3IMYHBIMHM TOPOJAaMHM 3E€MHOH NOBepXHOCTH WM T. A. Howm B omHOpomHOIl cpexe ee
napaMeTpbl HC MOCTOAHHBIC, 4 MOT'YT CYIICCTBCHHO OTJIMYATLCA B PA3HBIX TOYKAX MNPOCTpAaHCTBA.

AKYCTHUYECKHE BOJIHBI KaK HOCHTENIH WH(OPMAIMK XapaKTCPU3YIOTCS CICAYIOIIIMHU
NOKa3aTessIMH U CBOMCTBAMHU:

- CKOPOCTBIO PAaCIPOCTPAHEHHS HOCUTEIIS;

- BeTUYUHOH (K03 PUIIMEeHTOM) 3aTyXaHUs WIH MOTJIOLICHHUS;

- YCIIOBUSIMU PACIIPOCTPAHEHHUS aKyCTHYECKOW BOJHBI (KOA((UIIMEHTOM OTPaXKEHUS OT
IpaHUIl Pa3InYHbIX Cpel, TUPPaKIUCH).

TeopeTruecku CKOPOCTh 3ByKa omnpeaensercs: popmyiioit Jlamraca:

Cu= K/ p,

rae K-monynb BcecTopoHHEH ympyroctd (Korjaa cxaTue MPOU3BOAMUTCS O€3 MPUTOKA U

OTJIa4M TeIIa) BEIIeCTBa CPEbl PacIPOCTPAHECHNUS;
P-ILIOTHOCTH BEILIECTBA CPE/Ibl PACIIPOCTPAHEHUSI.

s ra3oB MoONysb BCECTOPOHHEH YNPYrocTHM paBeH UX JaBieHuto. Ilpu cxarum rasa
YBEIUYECHUE [ABJICHUS COMNPOBOXKAACTCS NPONOPLUUOHATIBHBIM YBEIMYEHHUEM €ro IUIOTHOCTH.
[ToaTOMy CKOpPOCTH 3ByKa B Ta3e HE 3aBHUCHUT OT €ro IUIOTHOCTH, a MPOIMOPIHMOHAIbHA KOPHIO
KBaJpaTHOMY M3 TEMIIEpaTypbl Ta3a, 3HAYEHUIO YHUBEPCAJIBHOM Ta30BOM MOCTOSHHOW,
OTHOIIICHUIO BEJIMYUH TETJIOEMKOCTEH Ta3a MpH MOCTOSTHHOM 00beMe U JaBJICHHUH.

CkopocTh 3ByKa B MOPCKOM BOJI€ 3aBUCUT OT TPEX OCHOBHBIX MapaMETPOB: TEMIEPATYPHI t,
COJIEHOCTH S U JIaBJIEHUs, KOTOpOE ompeaenseTcs riyouHou h. J{is onpenenenus ckopocTy 3ByKa
B MOPCKOH BOJIe UCTIONb3yeTcs (hopmyna Heyoa, KOTOpasi UMEET BU/L:

v =1492.2+3(t -10)- 6x1073(t -10)*- 4 x10 (t -18)?+1.2(s -35) - 10? (t -18)(s -35)+h/61,
/i€ V BBIpXKEHO B M/c, t - B rpanycax Llenbcus, s - B mpoMuiisix, h - B MmeTpax.

CKOpoCTh pachpoCTpaHEHHUs] 3ByKa B TBEPJbIX TeJaxX OIpPEAeNseTcs B OCHOBHOM HX

MJIOTHOCTBIO M YIPYTOCTBIO.

3HaueHUE CKOPOCTH PACIPOCTPAHEHUS 3ByKa B HEKOTOPBIX THITMYHBIX CPeJIax MPHUBEICHEI B
Tadi. 4.7.

Ta6mmma 4.7.
Cpena pacripoCTpaHeHHsI CKOpOCTh, M/C
Bo3nyx npu Temneparype:
0°C 332
+20°C 344
Boga mopckas 1440-1540
Keneso 5170
Crekiio 3500-5300
Jepeso 4000-5000
I"opHBIe MOpPOIBI 5000-8000
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[Tpu pacripocTpaHeHUH 3BYKOBBIX KOJICOAHUI ABMKEHNUE YaCTHUI] CPE/Ibl BHI3BIBACT JIABICHUE
BO (poHTE BOJHBI. DPOHTOM 3BYKOBOH BOJIHBI Ha3bIBAETCS MOBEPXHOCTh, COCAMHSAIOMICH TOUKU
noJjisi ¢ OXMHAKOBOHM (a3oii konebanus. Ilo mepe pacnpocTpaHeHusi B 000N cpene 3BYKOBBIE
BOJIHBI 3aTyXalOT. 3aTyXaHue 3BYKOBBIX BOJIH B MOPCKOM BOzie 00JbIle, YeM B AUCTUIIIMPOBAHHOM
u Menb1e (moutu B 1000 pa3), uem B Bo3ayxe. [Ipu 3TOM BennunHa 3aTyXaHus 3aBUCUT OT JUIMHBI
aKyctudeckoil BojHbI. C yBeJIMYEHHEM YacTOThl BEIMYMHA 3aTyXaHHs OBICTPO BO3pAaCTaerT,
[I03TOMY TP MOCTOSIHHOM MOIIHOCTH H3JIy4€HUs JAIbHOCTh PACIPOCTPAHEHUS C POCTOM YaCTOTBI
najaer.

IIpu pacnpocTpaHEHHMM aKyCTHMYECKOM BOJHBI B CpEA€ €€ TPacKTOpUs H3MEHSETCS B
pesyibTare oTpaxkeHuil u nudpakuuu. Ha rpanune cpea ¢ pasHoi MJIOTHOCTBIO aKyCTHYECKas
BOJIHA YaCTUYHO IEPEXOAUT U3 OJHOH Cpelpl B JAPYIYIO, YACTUYHO OTPAXKAETCS OT I'PaHULIBI
MEXIy OBYyMs cperaMu. oy IPOHUKIIETO MM OTPAXKCHHOI'O 3BYKAa 3aBUCUT OT COOTHOILLEHUS
3HAUEHUN aKyCTUYECKUX CONPOTUBIEHMH Cpell, PABHBIX NPOU3BEIACHUIO YJEIBHON IUIOTHOCTU
BEIIIECTBA [3 HAa CKOPOCTh 3ByKa B HeM v. KoadduuneHT npoHMKHOBEHUS 3BYKa C (B MHYIO Cpeay
OPU CYIIECTBEHHOM DAa3JIMYUM AKyCTHMUECKMX COINPOTHUBIIEHUH Cpel OLIEHMBAeTCi 10
npubmkenHoit gopmyne Panes: Pa4cvify VoB2. B cooTBercTBUMM ¢ Hel mpu HOpMalIbHOM
naJIeHuH 3ByKa U3 BO3/yXa Ha BOJY, OETOH, 1epeBO B 3T CPeAbl IPOHUKAET HE 0oJiee THICSYHOI
JIOJI1 MHTEHCUBHOCTH 3ByKa. OTpakeHHE 3ByKa MOXKET MPOMCXOAUTH OT IOBEPXHOCTHU paszjelia
CJIOEB BO3JlyXa W BOJABl C Pa3HbIMM 3HAUYECHUSMU aKyCTHYECKOI'O COIPOTHBIICHHs BCIIEICTBHE
HEOJIMHAKOBOM TeMIepaTyphl M TNIOTHOCTU. DTHUM OOBSACHSIETCS 3HAYUTEIbHBIE KojieOanus (B 10 u
Oosee pa3) AaIbHOCTH PACHPOCTPAHEHHUs 3ByKa B aTMocdepe. 3aMeTHOE BIMSHUE HAa XapakTep
pacnpoCcTpaHEeHUsl aKyCTUYECKOW BOJIHBI B aTMOC(epe MOXKET oka3aTh BeTep. [Ipu onpeneneHHbIX
YCIOBHUAX HEOJHOPOJHOCTH CO3JA0T YCJIOBUS Ul OOpa3oBaHMs aKyCTHYECKUX (3BYKOBBIX)
KaHaJIOB, 10 KOTOPHIM aKyCTHYECKasl BOJHA MOXKET PaclpOCTPaHATHCSA Ha 3HAUYUTEIBHO OOJIbILINE
paccTosiHus, KaK CBET II0 ONTHYECKUM CBETONPOBOAAM. AKYCTHYECKHE KaHaJbl 4Yallle BCETO
o0pa3yroTcsi B BOJIE MOpEW M OKEaHOB Ha OIpEAETCHHOW IiIyOMHE, Ha KOTOpPOW B pe3yJbTaTe
BJIMSIHUSA JIBYX MPOTHBOMOJIOKHBIX MPUPOJHBIX (PAKTOPOB (IJIOTHOCTH BOJBI U €€ TeMIIepaTyphl)
MUHUMU3HUPYETCS CKOPOCTh PACIIPOCTPAHEHUS aKyCTHUECKON BOIHBI. CKOPOCTh paclpoCcTpaHeHUs!
aKyCTUYECKOH BOJIHBI B BOJIE, C OJJHOM CTOPOHBI, YBEIMUUBACTCS C INTyOMHOW M3-3a MOBBILICHUS
IUIOTHOCTHU BOJIBI, HO, C IPYT'OM CTOPOHBI, YMEHBIIIAETCS IIPU MTOHMKEHUHU €€ TeMIIepaTyphl B 6oJiee
rIIyOOKHX CJ0sIX, OCOOEHHO B JieTHee Bpems. B pesynpTare 3THX JBYX NPOTHBOMOJIOXKHBIX
(GakTOpoB BIMSHUS Ha ONpeAeIEHHON IIyOuHe, 3aBUCALICH OT TeMIepaTypbl Hajl MOBEPXHOCTHIO
BOJBl U €€ COJIGHOCTH, 00pa3yioTcs 00JacTd ¢ MHHMMYMOM CKOPOCTH paclpoCTpaHEHUs
aKyCTMUYECKOM BOJIHBL. AKycTHYecKas BOJIHA, MOMNajarolias B 3Ty o0JacTh, paclpocTpaHseTcs
BHYTPM €€ C COOTBETCTBYIOUIMM JUIsl TapaMeTpoB BOAbl 3aryxaHueM. llpm oTkioHeHUM
TPaeKTOPUH PaCIpPOCTPAHEHUS BOJIHA, MPEIOMIISSCH B HEOJHOPOAHOCTSAX 00JIacTH, BO3BPAILAETCs
B KaHal. B akycTMueckoM KaHaje 3BYKOBas BOJIHA OT IIOJBOJHBIX B3PBIBOB MOXKET
pacrpoCTpaHATHCS Ha PACCTOSIHUE B COTHU U THICSYU KM.

[Tpy KaxaoM OTpaXEHHMM YacThb DHEPIrUU 3ByKa TEPSAETCA BCIEACTBUE IIOTJIOLICHMS.
OTHOIICHNE TIOTJIOMIEHHONW OJHEPrMUM 3ByKa K TaJaroliel HasbiBaeTcsa Kod(hHUIHECHTOM
noruomeHus . Ko duimenTs! noriomenus 3ByKa o HEKOTOPbIX MaTepHallOB MPUBEACHBI B Ta0JI.
4.8.

Tab6muna 4.8.
Marepuainsl o Marepuainbl o
OmrykaTypeHHas: KUPITUIHAS 0.025 Jlunoneym 0.12
CTeHa
beronnas creHa 0.015 Kosep 0.20
CTeKIIo 0.027 [Tapket 0.06

3a cyeT MHOTOKpAaTHBIX IE€PEOTPAKEHUI aKyCTUYECKOW BOJHBI B 3aMKHYTOH cpefe
pacrpoCTpaHEHHs BO3HUKACT sSIBJICHUE M1OCIIE3ByYaHus - peBepOepanus. Bennunna peBepOepaunnn
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OLICHUBAETCA BpeMeHeM T 1mocie BBIK/IIOYEHHs MCTOYHUKA 3BYKA, B TEYEHHE KOTOPOIO DHEPIUs
3Byka yMeHbImaercss Ha 60 nb. BcieacTBue MHOTOKpPATHBIX MEPEOTPAXKEHUNW Ha MeMOpaHy
MHUKpO(OHA B NMOMELICHUH OKA3bIBAIOT JABJICHUE aKyCTUYECKHE BOJIHBI, PACIPOCTPAHSIOIINECS
pa3HbIMM IYTSIMU OT HMCTOYHHUKA 3ByKa. VHTepdepeHlrs BOJIH ¢ pa3HbIMH (a3zaMu MOTYT MPHU
JOCTAaTOYHO OOJIBIIIOM BpeMEHH peBepOepaluyd  MPUBOAUTH K YXYALICHHIO COOTHOIICHHUS
CUTHAJI/IOMEXa B TOYKE MpHeMa U YMEHBIICHHIO pa30opuyuBOCTU peud. YeM OoJblie pa3Mepsl
MOMEIICHUSI U MEHblIe KO3()(PUIMEHT TOTTOMEHU OrpaXKIAI0IMX MTOBEPXHOCTEH, TeM OoJblie
Bpemsi peBepOepauuu. [Ipu 6oibiioM BpeMeHH peBepOepaluu MOMEIIEHUE KaKeTCs TYJIKUM.
Onnako npu o4yeHb ManoM T, Ha MUKPO(OH BO3AEHCTBYET, B OCHOBHOM, OBICTPO3aTyXaromias
npsiMasi BOJIHA, CIIBIIIMMOCTb PEYH MPU yAaJeHUM OT MCTOYHUKA PE3KO YMEHbIIAETCs, TeMOp
3BYKOB peud 3a cyeT OOJbIIero 3aTyXaHUs B CpEAe PpacCIpOCTPAHEHUS BBICOKMX YacCTOT
obenusercs. Bpems peepOeparuu Menee 0.85 ¢ HezameTHo i ciyxa. [l OonpImmHCTBA
MOMEIIEHUI OpraHu3alnii uX 00beMbl H aKyCTHYECKas OTIeNKa BpeMs peBepOeparnuu mano (0.2-
0.6) ¢ 1 ero MOXHO HE YYUTHIBATh IIPU OIICHKE pa300pUYMBOCTH.

JJ1s1 KOHIIEPTHBIX 3AJI0B, IMEIOIINX CYIIECTBEHHO OOJIBIINE pa3Mephl, BpeMs peBepoepanun
ompefieNiieT HMX aKyCTUKY. YCTaHOBIEHO, 4YTO B MajblX I[OMEIIEHUsAX o0beMoM V 0
350 M? ONTHMAIBHOI sBISCTCS peBepOepamms co BpemeneM 10 1.06 cex. Ilpn yBemmueHun
o0beMa IMOMEIIeHUs BpeMsl peBepOepanuy MPOMOPIUOHAIBFHO MOBBIIIACTCS U MPUHUMAET IS
V=27000 M> 3HaueHmE 0KOIIO 2 CEK.

Bpewms peepbOepariuu B noMenieHuN 00beMoM V BeIYHcIsgeTcs o Gopmyse DifpuHra:

T,= - 0.07V/Slg(1-oLeh),
rae S - cymmapHas IUIOIalb BCEX MOBEPXHOCTEN MOMEIICHUS;
Olcp = Z oS, - cpennuii KO3pHUUKENT 3BYKOTIOTIIOMIEHHUS B IOMEILCHHUH;
vi
Sk U 0o - momagu ¥ Kod3()PUIMEHTHI MOTJOMIEHUSI OTPaKIAIONINX MOBEPXHOCTEH
COOTBETCTBEHHO.

[lpu pacrpocTpaHEeHHH CTPYKTYPHOTO 3BYKa B KOHCTPYKIHMSAX 3IaHWH, OCOOCHHO, B
TpyOONpoOBOJax BO3HMKAIOT peBepOEpallMOHHbIE MCKAXKEHUS, CHUXKAIOILIME Pa300pUMBOCTh peuu
Ha 15-20%.

AKycTudeckasl BOJIHA B OTJIMYHE OT AJIIEKTPOMATHUTHOW B 3HAYUTENHHO OOJNBIIEH CTENeHH
MIOTJIOIIAETCS M B Cpefie pacnpocTpaHeHus. [109ToMy NanbHOCTh aKyCTHUECKOTO KaHaja yTeUKH
UHpOpMalLMU, B OCOOEHHOCTH OT TaKOro MAaJOMOIIHOTO MCTOYHHKA KakK 4eJOBEK, Maja U, Kak
NpaBUJIO, HE OOECIeYMBAET BO3MOXKHOCTh €€ CheMa 3a TpeAeiaMH TePPUTOPHH TIPEATIPHSTHS.
Peur denoBeka mnpu OOBIYHOW TPOMKOCTH MOXKET OBITh HEMOCPEICTBEHHO IMOJICIyIIaHa
3JIOYMBIIJICHHUKOM Ha YHAJeHHH €JMHHUIl W B PEIKHX CIlydasX - JECSITKOB METPOB, HTO,
€CTEeCTBEHHO, KpaifHe MaJlo.

VYxynmeane pa3OOpYMBOCTH peud TIpU  TPOXOKACHWU 3ByKa Uepe3  pa3IMyHbBIK
CTPOUTENbHBIE KOHCTPYKIIMU JIOCTPUPYIOTCA JaHHBIMU B Tabm. 4.9.

Tab6muna 4.9.
Tun KOHCTPYKIHH Oxmuaemasi pa300pUUBOCTH CIOTOB, %
Kupnuunas crena (1 kupnny) 25/0
T'unconuroBas creHa 90/0
JlepeBstHHAs CTEHA 99/63
ITnacTukoBas cTeHa 99/55
JBepb 00bIuHas duneHvaras 100/73
JIBepsb nBoiiHas 95/36
OKHO ¢ OJHAM CTEKJIOM 3 MM 90/33
OKHO C OJTHUM CTEKJIOM 6 MM 87/15
OKOHHBIN 010K 2X3 MM 82/0
Bentunsanuonuslii kasain 20 M 90/2
OKOHHBIN KOHAUIHOHED 95/63
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Beronnas crena 88/0

Ileperoposika BHyTpeHHsISI 96/80
TpybompoBon (B coceHEM TOMEIIEHNN) 95/55
Tpy6ompoBo/i (duepe3 3Tax) 87/36

[Tpumeuanue: B yuciuTeNe yKa3aHbl 3HAUEHHUs Pa30OpPUYMBOCTH pEUd MPH MaJlOM YpPOBHE
AaKyCTMUYECKHX IIYMOB, B 3HAMEHATEJIE - IPU CUIIbHOM.

AKYCTHYECKHE IIyMbl M TIOMEXHM BBI3BIBAIOTCS MHOTOUYHCICHHBIMH HCTOYHHUKAMH -
ABTOMOOWJIBHBIM ~ TPAHCIIOPTOM, BETPOM, TEXHHUUYECKUMHU CPEACTBAMHU B  TOMEIICHUSX,
pa3roBOpaMy B OMEUIECHUSAX U T. Il. YPOBHU IYMOB U3MEHSIOTCS B TEUEHUE CYTOK, THEH Heaenu,
3aBUCAT OT MOTOAHBIX YCia0BUI. HOUbIO U B BBIXOJHBIE JHU MOMEXU MeHble. CpelHue 3HAUYCHUS
AKyCTHMUECKUX LIYMOB Ha Yyiule cocTaBifaioT 60-751b B 3aBUCMMOCTH OT HHTEHCHUBHOCTH
JBUKEHUSI aBTOMAILUH B paliOHE pAaCIOJIOKEHUS 3[aHMs. YPOBEHb LIYMOB B IOMEUICHMSX I10
CYILIECTBYIOIIUM HOpMaM He JoiikeH mnpesbimiaTh 50 n1b. B TpyOonpoBogax OTOIUICHHS MMOMEXU
u3Menstorest oT 10-15 nb B orcyrcrBue Bonbt u 15-20 1b npu ee Hamuuuu.

[Ipu yreuke akycTHuecKod HHQOpPMAIMKM Yepe3 BEHTUJISIMOHHBIE BO3IYXOMPOBOJLI OHH
ocinabeBalOT M3-32 M3MEHEHHUS MX CEYEHHUs, IOIMVIOIIEHWH B M3rubax. 3aTyxaHue B MPSIMBIX
MeTaJNIMYeCKuX Bo3ayxoBoaax coctasiseT 0.15 nb/m, B Hemerammueckux - 0.2-0.3 nb/m. Ilpu
u3runbax 3aryxaHue nocturaer 3-7 ab (Ha omuH M3rud), mpu uM3MeHeHHsx ceudeHus - 1-3 nb.
Ocnabnenue curHana Ha BBIXOJIE U3 BO3AYyX0BoAa nomenieHus cocrapiusier 10-16 nb.

[Toucku myTel MOBBIMICHUS MATBHOCTH JOOBIBAHHMS pPEUEBOM HMHQPOpPMALIUM TPUBEIHA K
MOSIBJICHUIO COCTaBHBIX KaHAIOB yTeukd WHpopmanuu. [IpumeHstoTcs OBa BHa COCTaBHOTO
KaHaJla yTeYKH WH(POPMAIIUU: aKyCTO-PaTUOITEKTPOHHON U aKyCTO-ONTHYECKUH.

AKYCTO-paIMOdJIEKTPOHHBIN  KaHal  yTe4ykd  UHGPOPMALMKU  COCTOMT U3  JIBYX
NIOCJIEZI0BATENBHO CONPSKEHHBIX KaHAJIOB: aKyCTUYECKOT0 U PaJM03IEKTPOHHOIO KAHAJIOB YTEUKH
uHpopmanuu. [IpueMHIKOM aKyCTHYECKOro KaHajia sBISETCS (YHKIIMOHAIbHBIA HIIM CIy4alHO
00pa30BaHHBIM aKyCTOAIEKTPHUUECKUN TPeoOpa3oBaTeNib. DJIEKTPHUUECKUN CUTHAJI C €ro BBIXOJA
MOCTyMaeT Ha BXOJA pPagUOdJIEKTPOHHOTO KaHala yTeukdu UWHPOpMAlMU - HUCTOYHHKA
AIIEKTPUYECKUX WM PaJUOCUTHAJIOB.

CTpyKTypa aKycTO-paHOdJIeKTPOHHOTO KaHala yTeYKd WH(OpMAaluU MPHUBEACHA Ha PHC.

W CcTouHME onacHe!x CHrHanoE,
E. T. S3KN30HOE YCTOHCTED

4.7.
Morexid Maorexid
J, VTt l
1 -
FlcTouHue | | Cpeaa 1| ArycTo CT OUHHE ' Cpena MNpHErMHME
1
BEYCTHY, | PACNPOCT- —» 3NEKTR. S % PRCNPOCT- Ly clurHana
CUrHana paHeHuWs | ! Npeotpas. 1| PaHEHHA
1
' |
! 1
: 1

Puc. 4.7. CtpykTypa aKycTo-paino3JeKTPOHHOTO KaHala yTeUKH MH(pOpMaIi.

[Tapa “‘akycTodneKkTpuYecKHii MpeoOpa3oBaTeb-UCTOYHUK CHUTHANIA’ 00pa3yrT HCTOYHUK
OIaCHBIX  CUTHAJIOB WM  pEaju3yloTcd B 3aKJIAJHOM  YCTPOWCTBE,  pa3MeLacMOM
3JI0YMBIIUIEHHUKOM B MTOMEILIEHUHU ¢ KOHPUACHINaIbHOW HHpOpMaliel. 3akiiaJHble YCTPOHCTBa
CO3JIAIOTCSl  CIIELUANbHO IS TMOJACIYIIMBAHUS pedyeBOM uHGpopMalMu U 00eCHeunBaroT
MOBBIIIEHNS JAIBHOCTH COCTAaBHOTO aKyCTHYECKOIO KaHaja 0 €AUHULl KM U BO3MOXXHOCTh CheMa
UH(OPMALIMH 3TI0YMBIIIUIEHHUKOM 32 TIpeeIaMi KOHTPOJIUPYEMOM 30HBI.

3akiagHOe YCTPOHMCTBO KAaK PETPAHCIATOP SBJsETCs 0ojiee HAJAEKHBIM AJIEMEHTOM KaHaia
yT€UKH, YeM MCTOYHHK OIACHOIO CHTHalla, TaK Kak IMpolecc 00pa3oBaHMsS KaHala YTEUKU
nH(pOpMalMK Ha OCHOBE 3aKJIa/IKH YIPABIISEM 3JI0YMBIIIICHHUKOM.

Jpyroii crnoco® NOBBIMIEHUS AATBHOCTH aKyCTHYECKOro KaHajlla yTeukd HHGOopMaiuu
peanu3yercsl MyTeM CO3JIaHUsl COCTaBHOI'O aKyCTO-ONTHYECKOro KaHaja yTe4KH HH(OpMAaIUH.
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Cxema ero yka3zaHa Ha puc. 4.8.

Morexd Mok
AKYCTO- Cpena N
VIETOUHK Cpena d . aEn . ONTHYECKMA
- ONTHYECKME -
SKYCTHY. pacnpocT pacng FPUEMHIK
CMrHana paHeHKs npeogpas. pEHEHMA

Pum. 4.8. CTpyKTypHas cxema akyCTO-ONTHYECKOT0 KaHala yTeuKH HH(OpMaIiH,

CocTaBHOM aKyCTO-ONTHYECKHI KaHal yTedkd HHpopManuu oOpa3yercss NyTeM cbhbeMma
UHPOPMALIUU C TUIOCKOW MOBEPXHOCTH, KOJEOMIOMEHCS MOoa AEHCTBHEM aKyCTHYECKOW BOJIHBI C
nHpopmanuei, nazepuasiM Jydem B MK-nuamnazone. B kauecTBe Takol MOBEPXHOCTH UCIIOIB3YETCS
BHEIIHEE CTEKJIO 3aKphITOrO OKHA B IIOMEIIEHUHM, B KOTOPOH ULUPKYIUPYET CEKpeTHas
(koH(uaeHMaNbHas1) UHQOpManusa. TeopeTHYeckH paccMaTpUBAETCS BO3MOXKHOCTb CheMa
UHPOpPMALUK C BHEIIHEH CTOPOHBI CTEHBI MOMEUICHWS, HO JAHHBIX O pPealTM3aluu TOJA0OHOM
UJIeU HeT.

C uenpro oOpa3oBaHMsI ONTHYECKOIO KaHaja CTEKJIO O0JIydaeTcsi JIa3epHbIM JIy4yeM C
BHEIIIHE! CTOPOHBI, HAIPUMEp, U3 OKHA MPOTUBOIOJIOKHOTO AoMa. JIyu nasepa B MK-nuanasone
JUIsL TIOCTOPOHHUX JIMII U HaxoJSALIMXCS B IOMEIIEHWU HEBUIUM. B MecTe CONnpUKOCHOBEHUS
Ja3epHOro Jiyya CO CTEKJIOM MPOMCXOJUT aKyCTOONTHYECKOe MpeodpazoBaHME, T. €. MOAYIALUS
JIa3€PHOro JIy4ya aKyCTUYECKMMH CUTHAJIaMU OT Pa3roBAPUBAIOLIUXCS B IOMEILEHUH JIIO/IEH.

MoaynupoBaHHBIA Ja3epHBIA JIyd HNPUHUMAETCS ONTUYECKUM IPUEMHHUKOM armnapaTypbl
Ja3epHOTO  MOJCIYIIUBAHUS, MpeoOpasyercss B  OIJIEKTPUYECKUH CHUTHAJN, YCHJIMBAeTCH,
¢wibTpyercs, AEMOAYJIUPYETCS M IOAAETCS B TOJOBHBIE Tene(OHbl Ui IMPOCITYILIUBAHUS
OIIepaTOPOM WJIM B ayAMMArHUTO(OH 1Ji1 KOHCEPBALIUH.

4.6. MaTtepua/jibHO-BellleCTBEHHbIE KAHAJIbI YTEYKH HH(OPMAIIUH

Oco0eHHOCTh TOr0 KaHalla BbI3BaHA CHEIM(PUKON MCTOYHUKOB U HOCUTENEH MHpOopMaIuu
CPaBHCHHIO C IPYTHMMH KaHaiaMmH. VICTOYHMKaMH ¥ HOCUTEISIMH MH()DOPMAIMKA B HEM SIBIISTFOTCS
CyOBEKTHI (JIF0JIN) U MaTepUabHbIE OOBEKTHI (MAKPO U MHUKPOYACTHIIBI), KOTOPbIE HMEIOT YETKUE
MPOCTPAHCTBEHHBIC TPAHUIBI JIOKAIM3AINHA, 33 HCKIIOYCHHEM (-M3JIYyYCHHA pPaJrOaKTHBHBIX
BeleCTB. YTeuka MH(pOpMAIMK B STUX KaHajJaX COMPOBOXKAAeTcs (PU3MUECKUM MepeMenieHueM
TOJIel ¥ MaTepHabHBIX TN ¢ MH(OpMaIel 3a mpeaeraMu KOHTPOJIUpyeMon 30HbI. [t Goree
YEeTKOT0 OMHCAHMS PAacCMAaTPUBAEMOTr0 KaHalla I1eIeCO00pa3HO YTOUYHUTH COCTaB MCTOYHUKOB U
HocUTesel nHpopmaluu.

OCHOBHBIMH HMCTOYHHKAMH MaTepualbHO-BEUIECTBEHHOIO KaHalda yTeYKd HHQPOpMAIUH
SIBIISTFOTCS CIICTYIOIIIHE:

- YSPHOBUKH PA3JIMYHBIX JOKYMEHTOB U MaKeThl MaTEpPHAaliOB, Y3JIOB, OJOKOB, yCTPOWCTB,
pa3pabaThiBacMbIX B XOJ€ HAYYHO-HCCIICIOBATCICKHX U ONBITHO-KOHCTPYKTOPCKHX pPadoT,
BEIYIINXCS HA IPEANPUITUH (OpTaHU3AIIHH);

- OTXOABl  JICJIOTIPOM3BOJICTBA W  W3JIATCIIbCKOW  JCATCIILHOCTH HA  TPEIIPHATHH
(opranuzanuu), B TOM YHKCJIE€ HCIIOJB30BAaHHAS KOMHUPOBAlIbHAs Oymara, 3a0pakOBaHHBIC JIMCTHI
pu 0(OPMJICHUH JOKYMEHTOB M X Pa3MHOKEHUH;

- Heuntaemble auckeTsl [I9BM u3-3a ux gusudeckux neeKToB U UCKAKEHUH 3arpy304HbBIX
WM IPYTHX KOJIOB;

- OpakoBaHHAs MPOIYKITUS U €€ DIEMEHTHI,

- OTXO/IBI IPOM3BOICTBA B TA3000pa3HOM, KHJIKOM M TBEPJIOM BHJIE.

[lepenoc mHpopmanuu B 3TOM KaHaje 3a MpeIeNbl KOHTPOIMPYEMON 30HBI BO3MOKEH
CIIETYIOIIUMHA CYOBEKTaMU U O0BEKTaMHU:

- COTPYJHUKAMH OPTaHU3alUH U IPEATPUSITHS;

- BO3JIYIIHBIMH MaccaMu aTMOC(hepsr;
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- JKMJIKOM Cpenoit;

- U3JTyYEHUSIMU PAJHMOAKTUBHBIX BEIIECTB.

OTH HOCUTEIM MOTYT TIEPEHOCUTh BCE BHJIBI WH(POPMAIMU: CEMAaHTHUYECKYI0 W
MIPU3HAKOBYIO, a TAK)KE IEMACKUPYIOIIHUE BEIIECTBA.

CemanTudeckass WH(OOpMAIUS COIACPKUTCS B UYEPHOBHKAX JOKYMEHTOB, CXEM, YEPTEIKEH;
nH(popMaIus O BUAOBBIX U CUTHAIBHBIX JEMACKUPYIOIIUX MPU3HAKAX - B OPaKOBaHHBIX y3JIaX W
JeTalsiX, B XapaKTePUCTHUKAX PAJAUOAKTHBHBIX W3JIYYEHHM U T.[.; JAEMACKUPYIOIIUE - B
ra3000pa3HbIX, )KUJIKUX U TBEPJBIX OTXOaX MPOU3BOJICTRA.

CtpykTypa MaTepHalbHO-BEIIECTBEHHOTO KaHalla YTEYKH HH(pOpMammu MpHBEICHA Ha
puc. 4.9.

HecaHkUMoHMp OB aHHEI
T OUHME Hocurent
MHORMALIM nonyyYarent
WHOPMELMAM
popHMal MHCh O MALMH

Puc. 4.9. Ctpykrypa MarepuaibHO-BEILIECTBEHHOI0 KaHajla yTEYKH WH(OpPMALHH.

[TpuemHuku uHHQOpPMALMKU 3TOr0 KaHajla JIOCTATOYHO pa3HOOOpasHbl. OTO 3KCHEPTHI
3apyOeKHON pa3BelIKU WM KOHKYPEHTa, CpeicTBa A (PU3MYECKOTO M XMMHMYECKOIO aHalu3a,
CPEJICTBA BBIYMCIUTEILHON TEXHUKH, IPUEMHUKHU PAJMOAKTUBHBIX U3JIy4EHUH U Ip.

[Torepu HOcuTenel ¢ LeHHOW MH(pOpMaLKell BO3MOXKHBI IIPH OTCYTCTBUU Ha MPEANPUIATUN
YeTKOH CHCTEMBI YydeTa HOCHTENeH ¢ 3akpbiToi wuH(popmarnueir. Hampumep, ncnopueHHBIN
MAaIIMHUCTKOM JINCT OTYETa MOXKET ObITh BBHIOPOIIECH €10 B KOP3UHY AJIs Oymaru, U3 KOTOpOi OH
Oyzxer yOopumiel mepeHeceH B 0ak sl Mycopa Ha TEPPUTOPUHU MPEONPHUATHS, a Janee IMpH
neperpyske 0aka Wi TPaHCIOPTUPOBKU MYycOpa Ha CBAIKY JHMCT MOXET ObITh YHECEH BETPOM U
HNOJHAT MPOX0XUM. KoHeuHO, BepOATHOCTh 00eCHeueHUsl CIy4aHOro KOHTAaKTa ¢ 3THUM JIMCTOM
3JI0YMBIIIJICHHUKA HEBEJIMKa, HO €eCIM TMOCIHEJAHUN aKTUBHO 3aHMMaeTcs J10ObIBaHHEM
uH(popMalnu, To 00JIaCTh MPOCTPAHCTBA, B KOTOPOM BO3MOXKEH KOHTAKT, 3HAUUTEIBHO CyXKaeTcs
Y BEPOSTHOCTH YTEUKH MTOBBIIIAECTCS.

Jnsg npeanpusTuil  XMMUYECKOW, map@roMepHOH, ¢apMaleBTUYeCKOM U Jpyrux cadep
pa3pabOTKM W MPOM3BOJACTBA  NPOAYKIHMHM, TEXHOJOTMYECKHE  MPOIECChl  KOTOPBIX
COIPOBOKAAIOTCSI MCIIOJNIB30BAaHUEM WJIM MOJIYYEHHEM pPa3IMYHbIX T'a3000pa3HbIX WM JKUIKUX
BEIIECTB (MaTepuaJioB), BO3MOKHO 00pa30BaHUE KAHAJIOB YT€UKU MH(QOpPMAaIMK Yepe3 BHIOPOCH! B
aTMocdepy razoo0pa3HbIX WM CIUB B BOJOEMBI KUAKHUX IEMaCKUPYIOIIUX BEIIECTB.

[TonoGHble  KaHadbl  00pa3yloTCs MNpU  MOSIBIEHUM  BO3MOXKHOCTU  JTOOBIBaHUS
JEMAaCKUPYIOLIUX BEUIECTB B PE3yJbTaTe B3SATUS 3JIOyMBIIIEHHUKaMU NpoO BO3ayxa, BOBI,
36MJIM, CHEra, MbUIM Ha JUCThSIX KyCTAPHUKOB M JIEPEBLEB, HAa TPAaBE M LIBETAX B OKPECTHOCTSIX
OpeNnpHUsITHs (OpraHu3aIim).

B 3aBucumocTH OT po3bl (HampaBieHUI) U CKOPOCTH BeTpa JIEMacKUPYIOIIME BELIECTBA B
ra3oo0pa3HOM BHJI€ WJIM B BHJI€ B3BEIIEHHBIX TBEPIBIX YACTUI[ MOTYT pPacHpOCTPAHSATHCS Ha
paccTosHWE B E€AMHUIBI M JECATKM KM, JOCTaTo4yHoe JJisi Oe30macHoro B3sATHA Hpod
37I0YMBIIUIEHHUKaMH. AHaJOTHYHOE MOJI0XKEHHE Ha0II01aeTCs M IS )KUJKUX OTXOJIOB.

KoHeuHO, KOHIIEHTpaLUs 1eMAaCKUPYIOIIUX BEIIECTB MPU yJAJIEHUN OT UCTOUYHUKA YOBIBAET,
HO TpU yTE€YKE HMX B TEUYEHHE HEKOTOPOTrO0 BPEMEHM KOHIEHTpPAlUsi MOXET IMpeBbIIIATh
JOTTYCTUMBIE 3HAUEHUS 3a CUET HAKOIUIEHUS JEMACKUPYIOLIUX BEIIECTB B 3€MJIE, PACTUTEIBHOCTH
¥ TIOIBOTHOM (hope U (ayHe.

OTX04Bl MOTYT NPOJABATHCS IPYIHMM HPENNPUATHIM Ui MCIOIb30BAaHUS B MPOU3BOJACTBE
WHOM MpOAYKLMH, OYMIIATHCS TEpe]] CIMBOM B BOJOEMBbl, YHHUUTOXXATbCS WM IOABEPraThCs
3aXOpOHEHMIO Ha BPEMsl caMOpa3pylleHus uin pacnaga. [lociennue onepauu BeITOJIHAIOTCS IS
BBICOKOTOKCHYHBIX BELIECTBA, YTWIM3AalUA KOTOPBIX JPYTUMH CIOCO0AMH 3KOHOMHYECKH
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HEIeJNIecoo0pa3Ho MW JUIsl  PAJMOAKTUBHBIX OTXOJOB, KOTOpPBIE HENb3sl HEHTPaTu30BaTh
(GU3UYECKUMHU WM XUMHYECKHUMHU CITOCOOaMHU.

YTeuka wHPOpMAIMU O PATUOAKTHBHBIX BEIIECTBAX BO3MOXHA B pPE3yJabTaTe BBIHOCA
pPaJMOaKTUBHBIX BEIICCTB COTPYIHUKAMH MPEINPHUATHS (OpraHHW3allii) WIH PETUCTPalUn
3JIOYMBIIIJICHHUKOM WX U3TYyYSHHH C MMOMOIIBI0 COOTBETCTBYIONINX MPUOOPOB, PACCMOTPEHHBIX B
pasnene 3.4.

JlabHOCTh KaHana yTeudkd MHPOPMAIUU O PaJHMOAKTUBHBIX BEIIECTBAX YePe3 UX M3ITYUCHHUS
HEBEJIMKA: JUIS Oi-M3JIyYCHUI OHA COCTABJISCT B BO3AYXE CIAMHHIIBI MM, [3-H3JIYYCHUH - CM, TOJIBKO
Y-M3JIy9CHUS MOKHO PETUCTPUPOBATH HA YIAIICHUU B COTHU METPOB OT UCTOYHUKA U3ITYUCHUSI.

4.7. KoMIuleKCHPpOBaHUE KAHAJIOB YTe4YKH HH(OpMaLMH

MHoroo6pa3re  pacCMOTPEHHBIX  KaHAJIOB  yTeYKU HHPOpMALMM  TMPEAOCTABIISIET
3JIOYMBIIIICHHUKY OOJIbIION BBIOOP BO3MOKHOCTEH 1Ist moObiBanusi mH(popMaruu. W3 aHammza
BO3MOXKHOCTEH KaXKJIOTO U3 paCCMOTPEHHBIX KaHAJIOB MOKHO CJIEIaTh CIEIYIOIINE BHIBOJIbI.

1. YTeuka ceMaHTHYecKol WH(OPMAIMM BO3MOXKHA TI0 BCEM TEXHHYECKUM KaHamam. [lo
BO3MOXXHOCTSIM, a, CII€0OBATEIbHO, M0 yrpo3e 0e30MmacHOCTH MH(OpPMALMU OHU PAHXKUPYIOTCS B
CIENYIOLIEH IOCIIEOBATEIbHOCTH: PAJUOICKTPOHHBIN, aKyCTUYECKUM M ONTHUYECKUN KaHajbl.
OaHako B HEKOTOPBIX KOHKPETHBIX YCIOBHUSAX BO3MOXXHBI MHBIE PAHTU KaHAJIOB, HAIIpUMEp, KOrjaa
MUMEETCs peasibHas PEANOChUIKA 11 HaOmroaeHus uin GpoTorpadupoBaHus JOKYMEHTOB.

2. Haubonpmmmu MOTEHIMATBFHBIMA BO3MOXXHOCTSIMU IO JOOBIBAHUIO HMH(OpPMAIUU O
BUJIOBBIX JI€MACKUPYIOIINX MPU3HAKaX 00JIaJjaeT ONTHYECKUN KaHal, B KOTOpPOM HH(popmamus
noObiBaeTcs myTeM ¢otorpadupoBaHus. ITO OOYCIOBIICHO CIEAYIOIIUMUA OCOOCHHOCTSIMU
(hoTOM300paKEHUS:

- UMEeT CaMoe BBICOKOE pa3pelIeHHe; Jae Ha OTHOCHTEIBHO OOJIBIIOM PACCTOSHHH B
COTHHU KM OT 00BbEKTa HAOJIIOJIEHHsI pa3pelieHre Npu KocMuueckon gotocheMke pocrturaer 15-30
CM Ha MECTHOCTH;

- HMMEET CaMyl0 BBICOKYI0 HH(OPMALMOHHYI0 €MKOCTb, OOYCIIOBJIEHHYIO MaKCHMYMOM
JEMAaCKUPYIOLIUX MPU3HAKOB, B TOM YHCJI€ HaJIMYMEM TAaKOro MH(OPMATHBHOIO NpHU3HAKa Kak
LIBET;

- 00ecreunBaeT OTHOCUTEIBHO HU3KUM YpOBEHb T€OMETPUUYECKUX HUCKAKEHUH.

HNHdpopMalnoHHbIE eMKOCTH TEJIEBU3MOHHBIX M300paKEHUH MPUMEPHO Ha MOPSAOK HIDKE
¢dorouzobpaxenuil. TerneBU3NOHHBIE N300paKEHUsI UMEIOT 0o0Jiee HU3KHUM ypOBEHb pa3pelIeHMUs,
NOBBILICHHBI YpPOBEHb SIPKOCTHBIX HCKAKEHUH 3a CYET HEPAaBHOMEPHOCTH CIEKTPaJIbHO-
APKOCTHBIX XapaKTEPUCTUK (HOTOKATOAA MEpearoNX TEIEBU3UOHHBIX TPYOOK WM MPUOOPOB C
3apsA0BOM  CBSI3bIO, IIOBBIIIEHHBIM  YPOBEHb TIE€OMETPUYECKMX MCKOKEHHH 3a  CUeT
JOTIOTHUTEIbHBIX UCKXKEHUN TPU POPMHUPOBAHUM IJIEKTPOHHOTO pacTpa.

N3o0paxxenuss B HK-guamazone oOnanaioT emie Oojiee HU3KMMU HH(POPMALMOHHBIMU
napameTpamu. Kpome Oornee HU3KOW paspemaromeid CriocOOHOCTH U OOJIBIINX WCKAKECHWH ISt
u3o0paxkenuii B UK-o6actu xapakTepHbl KpaifHsis HU3MEHUYUBOCTh B TEUCHHE CYTOK.

Opnako, Kak YK€ OTMeuajoch IPH PAacCMOTPEHUMH KaHAJOB YTEUYKHM  HH(pOpMAaIuH,
n300pakeHre B KaKJIOM M3 HHUX COJEPXKUT JOMOJHHUTEIbHbIE MPU3HAKU 32 CUET PA3IUYHOM uX
IPUPOJIBIL.

3. OCHOBHBIM KaHaJOM IIOJYYEHHS CUTHAJIBHBIX IEMACKUPYIOUIMX MPHU3HAKOB SBISIETCS
pasuodNIeKTpOHHBIN. B 3HauuTeNbHO MeEHbLIEM o0beMe yTeuka HMH(pOpMalUH O CUTHAJIbHBIX
JEMACKUPYIOLMX IPU3HAKaX BO3MOKHA B AKyCTHUYECKOM M MaTepUabHO-BELIECTBEHHOM
KaHaJjax.

Jns noObiBaHus MH(OPMAIMK 3JOYMBIIUICHHUK, KakK IPaBHJIO, HCIOJIB3YEeT HECKOJBKO
KaHaJoB ee yTeukdu. KomruiekcupoBaHHe KaHAJOB YTEUYKHM HHGOpPMAlMU OCHOBBIBAETCS Ha
CIIEYIOIIMX MPUHIUIAX:

- KOMIUIEKCUPYEMbIE KaHAJIbI JOMOIHSIOT IPYT Ipyra 1o CBOMM BO3MOXKHOCTSIM;
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- 3(ppeKTUBHOCTD KOMJICKCHPOBAHHUS MOBBIIIACTCS MPU YMEHBIICHUH 3aBUCHUMOCTH MEXKIY
UCTOYHUKAMHU MH(OPMALUH U IEMACKUPYIOIIMMH MPU3HAKAMH B PA3HBIX KaHAJIAX.

KommiekcupoBanue KaHAJIOB YTEUKH HHPOPMALIUU 00eCIIeUnBaeT:

- YBEIMYEHHUE BEPOSITHOCTH OOHAPYKECHUS M PACTIO3HABAHUS OOBEKTOB 3a CUET PaCIINPEHUS
UX TEKYIIMX MPU3HAKOBBIX CTPYKTYD;

- TIOBBIIICHUE JIOCTOBEPHOCTH CEMAHTHYECKOH HMH(OPMAIMM M TOYHOCTH H3MEPEHUS
NPU3HAKOB, B OCOOCHHOCTH B cllydae IOOBIBaHHS WH(POPMALMU M3 HEJOCTATOYHO HAJICKHBIX
HCTOYHHKOB.

Korma BO3HMKAIOT COMHEHHS B JIOCTOBEPHOCTH HMH(MOPMAIMH, TO C IEJBI0 HCKIIOUYCHHS
ne3uH(OpMaLiH, TIOIYYCHHbIE CBEICHUS U JaHHBIC IIEPEIPOBEPSIOT 110 IPYroMy KaHaly.

Bo3MOXXHBI 1Ba OCHOBHBIX BHJa KOMIUJICKCHPOBAHHUS KaHAJIOB yTEYKH HH(poOpMaruu -
obecrieueHre YTEYKHM HHPOpPMAIMKM OT OJHOTO HCTOYHHMKA II0 HECKOJBKHM IapajuiebHO
¢yHKunoHMpYOIMM KaHaa (cM. puc.4.10 a) u ot pa3HbIX HCTOYHUKOB (puc. 4.10 6).

— KaHan yTedkn MHhopmalu —l

MoTounKE Oprad MHchop-
FaHan yTedkd HHhOpMAaUMHd

a)

HHEOpM ALK obpafoTeuM ?
MZILMA
Ly KaHan yTeded vHhopmalmu
&
MCTOUHME KaHan
; MHODOPMELMK YTEYKM
ALMLLSEMEAA
Opran MHopmMEL A
_________________________
obpafoTkn
MHERORMALLMA p
FIGTOUHME KaHan T
MHOPMELMK YTEYKM

Puc. 4.10. BapuaHTbl KOMIIZIEKCHOTO MCIIOIb30BAHMSI KaHAJIOB YTEUKH.

B nepBoM BapuanTe onHa M Ta ke HHGOpPMalUsS PACHPOCTPAHSAETCS IO Pa3IMYHBIM
HANpaBlIEHUSIM OJHUM WJIM pa3HbIMU HocuTenssMu. Hampumep, peueBas uHbopMaius
pa3roBapuBaOLIUX B OMEIIEHUH JIIOAEH MOXKET OBITh MOJICITYIIIaHa Yepe3 BEPb UIIU CTEHY, CHATA
C OINAaCHBIX CUTHAJIOB MJIM IIEPEIaHa C IOMOILBIO 3aKIaJHOTO YCTPOMCTBA.

Tak kak BEpOSITHOCTh BO3JEHCTBHS MOMEX B pa3HbIX KaHajdaX Ha OJUHAKOBBIE 3JIEMEHTHI
UHpOpMALlMK Maja, TO B 3TOM Cllyyae IOBBIMIACTCA JTOCTOBEPHOCTh CyMMapHOH HH(pOpManuu
nocie o0pabOTKM e€e B COOTBETCTBYIOIIEM opraHe. [Ipym He3aBUCMMOCTH MOMEX B n-KaHajax
yTeYKH MH(OPMAIMKM BEPOSTHOCTh MOPAXKEHUS OJHOTO U TOTO K€ 3JIeMeHTa WH(pOpMaluu NpU
KOMIUIEKCUPOBAHUH N KaHAJIOB PacCUUTHIBAETCA MO PopMyIIe:

n
Pn= H P, , rae Pi - BeposTHOCTb OpaXKeHUs 1eMEHTa HH(POPMAIUY B 1-OM KaHalle.
i=1
Opnako ecnu HMCTOYHMK HE BiaJieeT JOCTOBEpHOM MHQOpManuend Wi 3aHUMaeTcs
ne3uHgopmalueil, To pacCMOTPEHHBII BapHaHT KOMIUIEKCHPOBAHUS HE MOBBIIIAET JOCTOBEPHOCTD
utoropoil mHpopmanuu. s obecrieueHuss Tako BO3MOXHOCTM OJIHA M Ta ke HH(OpMarus
NOOBIBaeTCS OT HECKOJIbKMX MCTOYHHKOB, HamnpuMep, M3 JOKYMEHTa W OT CIELUAINUCTOB,
YYaCTBYIOIIMX B CO3JaHUM 3Toi uHpopmanuu. [Ipm TakoM KOMIUIEKCUPOBAaHMM 2-X KaHAJIOB
BEPOSITHOCTH BHEAPEHU e3UH(POPMALIUU MOXKHO OLICHUTH TI0 (hopMyIIe:

Px=P; P, +r,/P,(1-P,)P,(1-P,),
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rnae P1 u P; - 3HaueHMs BEpOSTHOCTH MOSIBICHUS JIe3uH(popMauy B 1-oM 1 2-0M KaHalax;

I - Ko3hHUIMEHT KOppesIIuy MeX Ay HHPopMalue B 3TUX KaHaJax.

KoadduimeHT r KOppensiuu XapaKTepU3yeT CTAaTHCTUYECKYH) 3aBUCHUMOCTh MEKIY
uHpopManuei (comepkaHueM WM MpU3HakaMu) B KaHanax. [Ipu r =1 mo xaHamam pou3BOIUTCS
yTCUKa I/IH(bOpMaI_[I/II/I OAWHAKOBOI'0 COACPXKAHUA HIIN 06 OJWHAKOBLIX IMPHU3HAKAX C PA3HbBIMU
3HAYCHUSIMU, ITpH T = () - UCTOYHUKU HE3aBHCHMBIC.

Kak cnenyer u3 sToii (opmysbl, IS yMEHBIIEHUS PUCKA MOJIYYCHHUs Ie3UHPOpPMALUU
HEO0OXOUMO CHUXATh KOA((OULIMEHT KOPPEALUU MEXTy UCTOUHUKAMH UH(OPMALIUH.

I'naBa 5. MeToabl HHKEHEPHOM 3aALIMTHI U TEXHUYECKOU OXPaHbI
00bEKTOB

5.1 Meroab! 3aiuuThl HHGOPMAIMHU OT YTEYKH M0 TEXHUYECKUM KAaHAJIaM
38.H_II/ITa I/IH(I)OpMaI_II/II/I I10 aKyCTHYCCKOMY KaHally
3BYKOU3O0JISIUS TOMEIICHUI
BubpoakycTudeckast MaCKUpOBKa

Meroas! 51 cpencrsa oOHapyXeHUs 51 IIO/IABJICHUS JUKTO(OHOB
JTUKTO(OHOB M aKYCTHUUYECKHUX 3aKJIal0K

Mertoapl 1 cpecTBa 3alUThI TeIe()OHHBIX TUHUN

Meronel W cpeacTBa  3aumIUTBl  MHQOpPMAIMM  OT  IEpexBaTa  KOMIIbIOTEPHOM

uHpOpMaLuu
e DKpaHHpPOBAHUE TEXHUUYECKHX CPE/CTB
e 3a3eMJIeHHE TEXHUYECKUX CPEJCTB
e  OunpTpanys MHOOPMAIIMOHHBIX CUTHAIOB
[ ]

HpOCTpaHCTBeHHOe 1 JIMHEHHOE 3allIyMJICHHUC

MeTto/1bl U CpesICTBA TIOUCKA IEKTPOHHBIX YCTPOMCTB NepexBaTa HHpOpMaluu
5.2 3amuTa nHPOPMALNH 110 AKYCTHYECKOMY KAHAJLY

JUns 3aliuThl  aKycTHYecKoil (peyeBoi) MHGOpMAIMM HUCHOJb3YIOTCS IAaCCUBHBIE H
aKTHUBHBIE METO/bI U CPEACTBA.

IIaccuBHBIE MeTO/bI 3aIUTHI AKYCTHYECKOU (peueBoii) MH(OpMaIIK HAIIPaBJICHBI Ha:

e ocna0ieHHe aKyCTHMUECKUX (peueBbIX) CUTHAJIOB Ha TpaHHIE KOHTPOJIUPYEMOU
30HBI /10 BEJIMYUH, 00ECIIEUMBAIOIIUX HEBO3MOXKHOCTh MX BBIIEJICHUS CPEICTBOM
pa3Beqky Ha (OHE ECTECTBEHHBIX IIIYMOB;

e ocnabneHne WHGPOPMALMOHHBIX JJIEKTPHUECKUX CHUTHAJIOB B COEAMHUTEIBHBIX
JIMHUSX BCIIOMOTATENbHBIX TEXHUYECKUX cpenctBax ciaexenus (BTCC), umerommx
B CBOEM COCTaBe DJIEKTPOAKyCTHYEeCKHe IpeoOpazoBarenu (obiagaromiue
MUKPO(DOHHBIM 3(PdeKToM), 10 BEIMYHH, O00ECIICUYMBAIOIINX HEBO3MOXHOCTh HMX
BBIJICJIEHUS CPEJICTBOM Pa3BeIKH Ha (POHE €CTECTBEHHBIX IIIYMOB;
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e uckimoueHue  (ocmabieHne) MPOXOXKICHHWS  CHTHAJIOB  BBICOKOYACTOTHOTO
HaBSI3bIBAHUS BO BCIIOMOTATEJbHBIC TEXHUYECKHE CPEICTBA, WMEIOIINE B CBOEM
COCTaBe JJIEKTPOAKyCTUYecKre mpeoldpasoBarenn (obnamarone MUKPOPOHHBIM
s dexrom);

e o0HapyXeHHE  U3IyYCHUH AKyCTHYECKUX  3aKIJIaJo0K U TOOOYHBIX
AJIEKTPOMATHUTHBIX M3TYYCHHU TUKTOPOHOB B PEIKUME 3AITUCH;

e oOOHapy)XeHHE HECAHKIIMOHUPOBAHHBIX TOJKIIOUCHHA K Telne()OHHBIM JTHHHUIM
CBSI3H.

AKTHBHbIE METO/IbI 3aLIUTHl aKyCTUYECKOU (peueBoil) nH(popMaly HarpaBiIeHbI Ha:

® CO3/aHUE MACKUPYIOIIMX AaKyCTHYECKMX U BHOPALMOHHBIX TIIOMEX C IEJbI0
YMEHBIICHUSI OTHOIICHUS CUTHAI/IIYM Ha TPaHUIC KOHTPOJIUPYEMOW 30HBI JI0
BEJIMYMH, OOECHEYMBAIOIIUX HEBO3MOXKHOCTh BbIACNIECHUS WH(GOPMAIMOHHOTO
aKyCTUYECKOTO CUTHAJIa CPEJICTBOM Pa3BEIIKHU;

® CO3[aHME MACKUPYIOUIMX 3JEKTPOMArHUTHBIX MOMEX B COCIUHUTEIBHBIX JIMHUSIX
BTCC, umerommx B CBOEM COCTaBE 3JIEKTPOAKYCTHYECKHE IIpeodpazoBaTein
(obmagarorie  MUKpO(GOHHBIM 3(h(HEKTOM), C LENbI0 YMEHBIICHUS OTHOLICHHS
CHUTHAI/IIYM JI0 BEJIHYWH, OOECNEYMBAIOUINX HEBO3MOXKHOCTH  BBIJCIICHHS
MH(OPMALIMOHHOT'O CUTHAJA CPEICTBOM PA3BEAKHU;

® DJIEKTPOMArHUTHOE MO/IABJICHHE AUKTO(POHOB B PEKUME 3aIHCH;

® yIBTPA3BYKOBOE MOAABICHHE TUKTO()OHOB B PEXKUME 3aIIHCH;

® CO3/aHUE MACKHPYIOIUX JJIEKTPOMArHUTHBIX MOMEX B JIMHUSAX 3JICKTPOIUATAHHS
BTCC, o6magaromux MHKpOGOHHBIM 3(deKkTomM, ¢ Uenpl0  yMEHBIICHHS
OTHONIICHHUS] CUTHAJ/IIYM JI0 BEIWYHMH, OOECHEUYMBAIOIINX HEBO3MOXHOCTh
BBIJIEJIEHUS] HH(OPMAITMOHHOTO CUTHAJIA CPEICTBOM Pa3BENIKH;

e CO3/aHME  TPUIEIBHBIX  PAaJUONOMEX  aKyCTHUYeCKMM U Tele(oHHBIM
panuo3akiajKaM C LeJIbl0 YMEHBIIEHUS OTHOILICHMS CUTHAJ/IIyM 1O BEJIUYUH,
00eCTeunBarOIUX HEBO3MOXKHOCTh  BBIACNICHUS] HH(DOPMAIMIOHHOTO CHUTHANA
CPEICTBOM pa3BElIKH;

e [ofaBlieHUE (HapylleHHe (QYHKIIMOHUPOBAHUS) CPEACTB HECAHKIIMOHUPOBAHHOTO
MOJIKITFOUYEHUS K TeTeOHHBIM JINHUSM;

® YHUYTOXXEHHUE (BBIBOJ M3 CTPOsI) CPEICTB HECAHKIIMOHUPOBAHHOTO MOJKIIOUEHHS K
Tes1e()OHHBIM JTUHHUSM.

OcnabneHne akyCTHYECKUX (PEueBbIX) CUTHAJIOB OCYILIECTBISETCS MyTEeM 3BYKOHM3OISALIUN
OMEIIEHUM.

Ocnabnenue I/IH(l)OpMaHI/IOHHI)IX SJICKTPUYCCKHUX CHUTHAJIOB B COCAWHHTCIBHBIX JIMHHUAX
BTCC u uckmouenue (OCJ'I8.6J'ICHI/IC) MPOXOKACHUA CUTHAJIOB BLICOKOYACTOTHOTO HABA3BIBAHUA BO
BCIIOMOT'aTCJIbHBIC TEXHUYCCKUEC CPEACTBA OCYHICCTBIIACTCA METOAaMU @Hanpaum/I CHUTHAJIOB.

B ocHOBe aKTUBHBIX METOJIOB 3alUThI aKyCTHUECKOW MH(DOPMAIHH JIS)KUT UCTIOIH30BAHUE
Pa3iIMYHOTO THUIIa TCHEPATOPOB IMOMEX, a TAKKE NMPUMECHCHUC APYTUX CHICHUAIBHBIX TEXHUYCCKHUX
CPEICTB.

5.2.1 3Bykou30/5111Ms IOMeEIIeHN I

3ByKOM30/5ILIMAl MIOMeLleHUi HalpaBlieHa Ha JIOKAJU3alMI0 UCTOYHUKOB aKyCTHUYECKHX
CUTHAJIOB BHYTPHU HMX U IPOBOJUTCS C LIEJIbIO MCKIIIOUEHUS NIEpeXBaTa aKyCTHUUECKOM (peueBoil)
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UH(POPMALIUH TI0 IPSIMOMY aKyCTHUECKOMY (4Uepe3 LIeTH, OKHA, TBEPU, TEXHOIOTUYECKHE TPOEMBI,
BEHTWIAIIMOHHBIE KaHAJIBI U T.JI.) U BUOPAIIMOHHOMY (Yepe3 OTrpa)KAaroniue KOHCTPYKIIHH, TPYObI
BOJIO-, TEIUIO- U Ta30CHA0KEHNUSI, KaHATM3AIMU U T.J.) KaHaJlaM.

OcHoBHOE TpeOOBaHUE K 3BYKOW3OJISALIMU TMOMEIIEHUH 3aKII0YaeTcs B TOM, YTOOBI 3a €ro
npelenaMu OTHOIICHHE aKyCTUYECKUN CUTHAN/IIYM HE MPEBBIIIANIO HEKOTOPOIO JIOMYCTUMOTO
3HAYCHUS, HCKIIIOYAIOIIETO BBIICICHUE PEYEBOr0 CHUrHaslla Ha (POHE ECTECTBEHHBIX IIYyMOB
cpencTBoM pasBelku. [103ToMy k momeneHusM, B KOTOPBIX NPOBOISATCS 3aKPhITbIE MEPONIPUATHS,
IPEIbABISIOTCS ONpeeNICHHbIE TPEOOBAHNUS IO 3BYKOU3OJISIIHH.

3BYKOHM3OJISIUS OLCHUBACTCS BEITMYMHOW OCHAa0JEeHUsI aKyCTHYECKOTO CUTHAaja, KOTOpOoe

JUTSL CTUIOIIHBIX OJHOCIOWHBIX WM OJHOPOJHBIX OrpaXkI€HUN (CTPOUTENbHBIX KOHCTPYKLHUN) Ha
CPEIHMX YacCTOTaX MPUOIMKEHHO PACCUUTHIBACTCS 1O (popMmyIie:

Kop = 20elg(q e /) =475 15

2
rae g - macca 1 M” orpakieHus, Kr;
f - vacrora 3ByKa, I'1I.
VY4uuThIBasg, 4YTO CpPEHsSSI TPOMKOCTh 3ByKa TOBOPSIIETO B CIIY)KEOHOM IOMEIEHUH
cocrasisieT okoiso 50 ... 60 n1b, To B 3aBUCUMOCTH OT KaT€rOPUH MOMEILEHUS €r0 3BYKOU3OJISILIHS

JI0JDKHA OBITh HE MEHEE HOPM, MPUBEICHHBIX B Ta0J. 5.1.

Tabnuma 5.1 - TpeboBanus K 3ByKOU3OJSAIUH TOMEIICHUN

Kareropus BbI/I€JIEHHOT 0
Hac nomeienusi, 1b
ToTa, I'n
1 2 3
500 53 48 43
A 56 51 46
0
200 56 51 46
0
0 o 55 50 45

3BYKOU3OJISAIUS TOMEUIEHUI 00eCcTIeYnBaEeTCsl C MOMOIIBIO0 aPXUTEKTYPHBIX U MHKEHEPHBIX
pELICHUH, a TaKXKE IPUMEHEHUEM CIELUAIbHBIX CTPOUTEIBHBIX U OTAEIOYHBIX MATEPUAJIOB.

[Ipy nageHMM aKyCTMYECKOM BOJHBI Ha TPAaHMUIY ITOBEPXHOCTEH C pPa3IuYHbIMU
yJIeNbHBIMU TUIOTHOCTSIMU OOJIbILIAs YaCTh MaaloNieil BOJIHbBI OTpaxaeTcs. MeHbIlas 4acTh BOJIHbI
IIPOHMKAET B Marepuajn 3BYKOM3OJIMPYIOLIEH KOHCTPYKUMU M PACHpOCTpaHSAETCS B HEM, Tepss
CBOIO DHEPIHMIO B 3aBUCHUMOCTH OT JUIMHBI IIYTH U €r0 aKyCTH4eCKux cBOMCTB. [lox nmeiicTBuem
AaKyCTHUYECKOH BOJIHBI 3BYKOM3OJIMPYIOIIasi TOBEPXHOCTh COBEPIIAET CIIOXKHBIE KOJIEOAHUS, TaKxKe
MOTJIOILAIOIINE SHEPTHUIO MTAJAIOIIEH BOJIHBI.

XapaKTep O9TOro mOTJIOMICHUA  OonpeaCIACTCAd COOTHOHMICHUCM  4YaCTOT Ha,[[aIOH_[Cﬁ
aKyCTH‘IeCKOﬁ BOJIHBI U CIICKTPAJIBHBIX XapPaKTCPUCTUK MMOBEPXHOCTH CPEACTBA 3BYKOHU3OJIAIIHH.
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OmanMm w3  Hambosiee cnabbIX 3BYKOHM3OIUPYIONIUX  JJIEMEHTOB  OTPa)KIAIOIINX
KOHCTPYKIIMI BBIJICJICHHBIX ITOMEIICHUH SIBJISIIOTCS IBEPU M OKHA.

HBepI/I HMCIOT CYIICCTBCHHO MCHBIIMEC II0 CpPpaBHCHHIO CO CTCHAMH H MECKITa)KHBIMU
NEPCKPBITUAMU  NOBCPXHOCTHBIC IINIOTHOCTH W TPYAHOYIUIOTHACMBIC 3a30pbl W HICIH.

CranmapTHbIE IBEpU HE yJIOBIETBOPSIOT TPEOOBAHMAM 110 3amuTe nHGopManuu (cM. Tabdi. 5.2).

Tabnuma 5.2 - 3ByKOH30JIS1MsI OOBIYHBIX JABEPEH

Ve 3Bykou3ojsinus (1b) na yacrorax, I'y
Koncrp | Js0BHS
YKuus ABepH  |\NPUMEHEHH o5 250 500 1000 2000 4000
a1
. OSE;KH L 23 24 24 24 23
[[uroBas nBeps, P
00JIMITOBaHHA € .
o MPOKIIAIKON
‘baHecpT(;I;gHaByx 3 , 27 32 35 34 35
MIOPUCTOU
PE3UHBI
HPOEEZHKH 3 23 31 33 34 36
Tunosas 1Bepb ¢ .
11-327 IMPOKJIIaAKON
u3 9 30 31 33 34 41
MIOPUCTOM
PE3HHBI

VYBenuueHue 3ByKOM30JUPYIONIEH CITOCOOHOCTH JIBEpEr JTOCTUTAETCS TUIOTHOM MPUTOHKOM
MOJIOTHA JIBEPH K KOPOOKE, YCTpaHEHHWEM IIeJeH MEeXAy [BEpbI0 W IOJOM, MPUMEHEHHEM
VIUTOTHSIFOIIMX TPOKIAA0K, OOWBKOW WM OOJTUIIOBKOM TMOJIOTEH JBEpei CrelualbHBIMU
MaTepuaiaMu ¥ T.1.

Kak BugHo wu3 Tabim. 5.2, mNpUMEHEHHME YIUIOTHSIOIUX TMPOKJIAJ0K IOBBIIIAET
3BYKOM3OJISILIMIO JIBEped, OJHAKO NpU 53TOM HEOOXOOUMO YUMUTHIBaTh, YTO B Ipolecce
JKCIUIyaTalluM B  pe3yibTaTe o0XaTusd, MW3HOCA, 3aTBEpAeBas PE3UHOBBIX IPOKIAN0K
3BYKOM3O0JIS1US CYILIECTBEHHO CHUKAETCS.

Tabnuua 5.3 - 3ByKou30IALus OKOH

3pykom3oasiuuss  (u1b) Ha
yacTorax, I'n

CxeMa ocTeKJIeHus

25 |50 |00 (000 [000  [00O

OnuHapHoe ocTeKJIeHue:

TOJIIIMHA 3 MM

TOJIIIMHA 4 MM

TOJIIMHA 6 MM

JBoiiHOe oOCTeKJeHHe ¢ BO3AYyUIHbIM
MPOMEKYTKOM:
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57 mm (TonmmuuHa 3 MM)

90 MM (TOoNIIMHA 3 MM)

57 mm (ToymrrHA 4 MM)

90 MM (TommuHa 4 MM)

HJ’I?I IOBBIIICHUA 3BYKOU3OJJALOWN ITPOBOAUTCA 06J'II/H_[OBKa BHYTPCHHHUX HOBCpXHOCTeﬁ
TaM6ypa 3BYKOIIOTJIOMIAOIIUMU IMOKPBITUAMHU, a ABEPU 00uBarOTCA mMare€purajiaMu CO CI0sIMHU BAThI
WJIH BOMJIOKA U HCIIOJIB3YIOTCA JOMOJHUTCIIBHBIC YIINIOTHUTCIIBHBIC ITPOKJIAAKH.

3BYKOIOTJIOMIAIONIAs CIIOCOOHOCTh OKOH, TaK e KaKk W JBEped, 3aBUCHT, TJIaBHBIM
00pa3oM, OT MOBEPXHOCTHOI IMJIOTHOCTH CTEKJA U CTEINEHU IpPMKaTHS MPUTBOpoB. B Tadm. 2.4
yKa3aHbl HEKOTOpBIC JaHHBIC [0 3BYKOM3OJSIIIMM HamOoJiee pachpOCTPAHCHHBIX BapPUAHTOB
OCTEKJICHUS TOMEILIEHUH.

3BYKOM30JISIUS. OKOH C OJMHApHBIM OCTEKJIEHHUEM COM3MEpHMa CO 3BYKOM3OJALMEN
OJIMHAPHBIX JIBEpE W HEJOCTaTOYHA JJIs HAASKHOW 3aIiuThl WHPOPMALMK B IMOMEUICHUU.
Cy1iecTBeHHO OO0JIBLIYIO 3BYKOM3OJISALUI0 UMEIOT OKHA C OCTEKJICHUEM B pa3/iebHbIX MEperieTax
C IIUPUHOW BO3AYIIHOTO MpoMexyTrka Oomee 200 MM WM TpOHOE KOMOMHHPOBAaHHOE
OCTEKJICHHUE.

OObIYHBIE OKHA C JBOWHBIMH IeperuieTaMu 007amaroT Oojee BbicOkod (Ha 4 ... 5 nb)
3BYKOU3OJIMPYIOIIEH CIHOCOOHOCTBIO MO CPaBHEHHIO C OKHAMHU CO CHAPEHHBIMH IEperuieTaMu.
[IpumeneHnue ynpyrux MpoKIaJoK 3HAYUTEIHHO YIyUIIAaeT 3BYKOU3OJSIMOHHBIE KaueCTBa OKOH.
B cnyuasx, xorma HeoOXoaMMO 00ECHEeYHTh MOBBHIIMICHHYIO 3BYKOU3OJSIUIO, MPUMEHSIOT OKHA
CIIENUATFHON KOHCTPYKIIMHU (HAMpUMep, JBOMHOE OKHO C 3allOJIHEHHEM OKOHHOTO IMpoemMa
OPraHUYECKUM CTEKJIOM TOMIMHON 20 ... 40 MM U ¢ BO3AYILIHBIM 3a30pOM MEXAY CTEKJIaMHu HE
menee 100 mm). Pa3zpaboTanbl KOHCTPYKIIMH OKOH C IMOBBIIIIEHHBIM 3BYKOIIOTJIONIEHUEM Ha OCHOBE
CTEKJIO-TIAKETOB C T€pMETU3aMEN BO3YIIHOIO MMPOMEXKYTKA MEXK]Y CTEKJIaMHU U C 3allOJTHEHUEM
€ro pa3JINYHbIMU Ta30BBIMU CMECSIMU WJIM CO3/IaHUE B HEM BakyyMa. [loBbIllIeHNE 3BYKOU3OJISAIINH
no 5 nb HaOmomaercs TpH  OOJNMIIOBKE MEXKCTEKOJIBHOTO TPOCTPAHCTBA MO TMEPUMETPY
3BYKOTOTJIONIAIOIIUM TTOKPHITHEM.

HeoOxonmuMo oTMeTUTh, 4YTO YyBEJIMYEHHE 4YHWCIAa CTEKOJ HE Bcerga NIPHUBOJUT K
YBEIUYECHUIO 3BYKOU3OJALIMM B JUAIa30HE 4aCTOT PEYEBOrO CUTHANIA BCIEACTBUE PE30HAHCHBIX
SBJIGHUH B BO3AYIIHBIX IPOMEXYTKaX U 3QdeKTa BOIHOBOTO COBIAJACHHUS.

JInsi TOBBIIEHUSI 3BYKOMU3OJIALIMM B TMOMEUIEHUSX MNPUMEHSIOT aKyCTHYECKHUE HKPaHBI,
yCTaHaBIWBaeMble Ha TYTH PACHpOCTpPaHEHHUs 3ByKa Ha HAMOOJEEe OMACHBIX (C TOYKU 3PEHUS
pa3BeqKN) HAPABICHHUSIX.

JlelficTBME aKyCTHMUECKHX JSKPAaHOB OCHOBAaHO HA OTPaXXEHUM 3BYKOBBIX BOJH U
o0pa3oBaHMM 3a 3KpaHOM 3BYKOBbIX TeHeill. C ywyetoM audpaxkiuu 3(QpQPeKTUBHOCTH SKpaHa
MOBBILIAETCA C YBEIMYEHHEM COOTHOIIEHHS pPa3MEpPOB 3KpaHa M JUIMHBI aKyCTHYECKON BOJIHBI.
Pasmepsl 3¢ (deKTUBHBIX 3KpPaHOB MPEBBHINIAIOT Oojee yeM B 2-3 pa3a JJIMHY BOJIHBL. PeanbHO
nocturaemas 3¢p(peKTUBHOCTh aKyCTHUECKOT0 SKpaHUpOBaHMs cocTasister 8... 101b.



140

[IpuMeHeHHEe  aKyCTHYECKOTO JKPAaHUPOBAHMS  LIEIECOOOpa3HO TMPH  BPEMEHHOM
UCIIOJIb30BAaHUU TIOMEILEHUs JJIs 3alluThl aKycTudecko wuHpopmanuu. Haubonee wyacto
IPUMEHSIOTCSL  CKJIaJHBbIE AaKYCTHMUECKHE OJKpaHbl, MCIIONb3YEMbIE ISl  JIOIOJHHUTEIBHOU
3BYKOM3OJISIIIUKM  JIBEpEd, OKOH, TEXHOJOTMYECKHX IPOEMOB, CHUCTEM KOHAMIIMOHUPOBAHUS,
IPOTOYHOM BEHTWISALMU U JAPYTUX D3JIEMEHTOB OIPaXJAIOLUX KOHCTPYKLUMM, HMEIOLIUX
3BYKOU3OJISIIINIO, HE YIOBJIETBOPSIOUIYIO TEHCTBYIOIIMM HOPMaM.

JUIg NOBBILICHMS 3BYKOM3OJSILUHU IOMEIICHUN TAaKXKE MPUMEHSIOT 3BYKOINOINIOIIAIOIINE
MaTepHUaJIbl.

3BYKOMOTIJIONIEHHE OOECIIeYNBACTCS IMyTEM MPEoOpa3oBaHUs KUHETHYECKOW SHEPruu
aKyCTU4YEeCKOH BOJIHBI B  TEIUIOBYI0 SHEPrHMI0 B  3BYKOIOIJIOUIAIOIIEM  MaTepHuale.
3BYKOMOTJIONIAIOIINE CBOWCTBA MAaTEPUAIOB OLEHUBAIOTCA KOA(PPHUIIMEHTOM 3BYKOIOTJIOMICHUS,
olpeieNIsieMbIM OTHOLIEHUEM YHEPTUHU 3BYKOBBIX BOJIH, IOIJIOLIEHHOM B MaTepHale, K Maaarouei
Ha MOBEPXHOCTh MaTepualla U MPOHUKAIOLIEH (HEOTPaKEHHOMN) B 3BYKOIOIJIOIIAIOIINN MaTepral.

[IpuMeHeHMEe 3BYKOMOITIOMAOIINX MAaTEPUAIOB IIPU 3aLIUTE aKyCTUYECKOH MH(pOpMaLuu
UMEET HEKOTOpBbIe OCOOCHHOCTH 1O CPaBHEHHIO C 3BYKOHM3oJsuend. OmHoN M3 0coOeHHOCTEH
ABJISIETCA HEOOXOMMOCTb CO3/JaHUs HEMOCPEJICTBEHHO B MOMELICHUN aKyCTUYECKUX YCIOBUM IS
obecrieueHust pa300PUMBOCTH PEUYU B PA3IMYHBIX €ro 30HaX. TaKUM YCIIOBHUEM SIBJISIETCS TIPEKIES
BCEro oOecreyeHue ONTUMAIBHOTO COOTHOIIEHHS MPSIMOIO U OTPAXKEHHOTO OT OrPa)KACHUM
AKyCTUYECKHX CUTHAJIOB. Upe3MepHOE 3BYKOIOIJIOMICHHE IPUBOIUT K YXYIUIEHUIO YPOBHS
CUTHaJIa B PA3JIMYHBIX TOYKAX MOMELIEHMs, a OOJbLIOe BpeMs peBepOepaluy - K yXyIIICHUIO
pa3b0opUMBOCTH B pe3ysIbTaTe HAOXKEHUS PA3TIUYHBIX 3BYKOB.

ObecrieyeHre palMOHAIBHBIX 3HAYEHUH PACCMOTPEHHBIX YCJIOBHMM OIpenensercss Kak
OOIIMM KOJMYECTBOM 3BYKOIIOTJIOMIAIONINX MaTepUajoB B MOMELIEHUH, TaK U paclpe/ielleHueM
3BYKOIOTJIONIAIONINX MaTEPUAJIOB MO OTPakJAIONIMM KOHCTPYKIIMSM C Y4€TOM KOH(PUTYpaluu U
TEOMETPUUYECKHUX Pa3MEPOB ITOMELICHHH.

3By1<0n0rnoma}omne MaTepuajibl MOI'YT OBITh CIUIOIIHBIMUA H MOPHUCTBIMHU. OOBIYHO
MOPHUCTBIC MaTCPUAJIbl UCITOJIB3YIOT B COUCTAHNUU CO CIIJIOIIHBIMU.

OauH ©3 pacHpoOCTPaHEHHBIX BHUJOB TMOPHUCTBIX MaTEpPHAOB - OOJIUIIOBOYHBIC
3BYKOTIOTJIONIAIONINE MaTepuainbl. VX wu3roraBnmuBaroT B BHUAE IUIOCKMX TUIAT  (TTUTHI
MUHEPATOBaTHBIE «AKMHUTpaH», «AkmaHT», «Cumnaknop», «Bunumop», ITA/C, ITA/O, IIII-80,
[TIIM, TIMM) unu penbepHBIX KOHCTPYKIMM (IUpaMuj, KIWHBEB U T.J.), PaclojaraéMblx HIN
BIJIOTHYIO, MJIM Ha HEOOJBIIOM PACCTOSHUU OT CIUIOUTHOW CTPOUTENHHON KOHCTPYKIUHU (CTEHBI,
MIEPETOPOJIKH, OTPAXKACHHUS U T.M.). MCIMOMB3YIOTCS Takke 3BYKOIOTJIOMIAIOIINE OOJIMIIOBKH W3
CJIOSl TOPUCTO-BOJIOKHUCTOTO MaTepHaa (CTeKITHHOTO WK 0a3aIbTOBOTO BOJIOKHA, MUHEPaTbHOU
BaThl) B 3alIUTHOW O00OOJOYKE W3 TKAaHW WIH IUJIEHKH C TepPOpHUPOBAHHBIM IMOKPHITHEM
(MeTaNInYEeCKUM, TUTICOBBIM U JIP.).

HOpI/ICTLIC 3BYKOIIOTTIOMIAOIIUEC MAaTCpHUAJIbI MaJ'IOB(I)(I)CKTI/IBHBI Ha HU3KHX YaCTOTax.

OTmenpHy0 Tpynmy 3BYKOIOINIOIMAIOIUX MAaTEPUANIOB  COCTABISIOT PE30HAHCHBIC
norsoturend. OHU  TOAPA3JENAIOTCS Ha MeMOpaHHbIE M pe30HATOpHble. MeMOpaHHbBIE
MOTJIOTUTENN TPEACTABISAIOT COOOW HATAHYTHIN XOJCT (TKaHb), TOHKUN (paHEpHBIH (KapTOHHBIN)
JMCT, TOJ KOTOPBIM pacrojararoT XOpoIo JAeMIpUpyromuil Marepuan (Marepuan ¢ OOJbIION
BA3KOCTbIO, HalpuMep, MOPOJIOH, I'y0uaTyio pe3uHy, CTPOUTENbHBIA BOMIOK M T.O.). B Takoro
pOJia MOIVIOTUTENAX MAKCUMYM IOTJIONIEHHSI JOCTUTAETCsl HA PE30HAHCHBIX YaCTOTAaX.



141

[leppopupoBanHbie PE30HATOPHBIE TMOTJOTUTENH MPEACTABISAIOT COOOW  CUCTEMY
BO3JIYIIHBIX PE30HATOPOB (HAIIpUMED, pe30HATOPOB [ eNbMrosbIla), B yCThe KOTOPBIX PACIIONOKEH
nemrupyrommii MaTepuai.

Cpennue 3HaYSHUS 3BYKOU3OJISAIIUN HEKOTOPBIX MaTePHANIOB MPUBEEHBI B Ta0IuUIE 5.4.

[ToBbImIeHNE 3BYKOU3OJISALIUM CTEH U MEPErOpoIOK MOMEIIEHUN JOCTUTAeTCsl IPUMEHEHUEM
OJIHOCJIOMHBIX 1 MHOT'OCJIOMHBIX (YaIlle - TBOWHBIX) OrpaKAeHUN. B MHOTOCIIOHHBIX OrpaskIeHUSIX
[eJIeco00pa3Ho MOoA0MpaTh MaTepuanbl CJIOEB C PE3KO OTIUYAIIUMHUCST aKyCTHYCCKHUMHU

COTNPOTHUBIICHUSIMH (HarpuMep, OETOH - TIOPOJIOH ).

3HaueHus OcIa0aeHUS 3BYKa OIrpaxXAaCHUSAMHU, BBIIIOJHCHHBIMU H3 HCKOTOPBIX YacCTO
IMPUMCEHACMBIX CTPOUTEIIBHBIX MaTCpHUAIOB, YKa3aHbl B Ta6J'II/II_[C 2.6.

YpoBeHb aKyCTHMYECKOTO CHUTHAJIa 33 OTPaXACHHEM MOKHO MPUOIUKEHHO OLEHUTH I10
dbopmyre:

Ropwm Rat6+10e]g 5 — K 0 1B

rae Re - ypoBeHb peueBoro curHajia B HoMeLeHu! (1epesl orpaxkieHuem), 1b;
Sor - mnomane orpaxaeHus, ab;
Kor - 3Bykon3osnsanus orpaxaenus, 1b.

Tabnuua 5.4 - 3ByKONOrIomaroe CBOMCTBa HEKOTOPBIX MaTEpUAIOB

Ko dunnent noraomeHus Ha yacrorax, ['n
MatepuaJ

125 250 500 1000 2000 4000
Kupnnynas cTena 0,024 0,025 0,032 0,041 0,049 0,07
JlepeBsiHHAst 0OMBKa 0,1 0,11 0,11 0,08 0,082 0,11
CTeKJI0 OJMHAPHOE 0,03 * 0,027 * 0,02 *
[Itykarypka m3BectkoBas (0,025 0,04 0,06 0,085 0,043 0,058
Boiinok (toymiuna 25 Mm) (0,18 0,36 0,71 0,8 0,82 0,85
Kosep ¢ Bopcom 0,09 0,08 0,21 0,27 0,27 0,37
Crewmmnas 0,32 0,4 0,51 0,6 0,65 0,6
BaTa(TOJIIIUHON 9 MM)
Xuoratodymaxuas g g 0,04 011 047 024 1035
TKaHb

Mexay HNOMEIIEHUSIMH 3JaHUM W COOPYKEHMH IPOXOAUT MHOTO TEXHOJIOIMYECKUX
KOMMYHHUKAIMi (TpyObl TeIuio-, Ta3o-, BOJOCHAOKEHHs W KaHaJdu3alMM, KaOelbHas CeTh
SHEProcHa0XeHMs, BEHTWISILIMOHHBIE Kopoba W T.1.). I HMX B CT€HaX M NEPEeKPBITHIX
COOPYKEHMI [€Jal0T COOTBETCTBYIOILME OTBEPCTUSA U IpoeMbl. VX HanekHas 3BYKOM3OJIALUSA
ofOecrieunBaeTcs MPUMEHEHHEM CIIEUUaIbHBIX TUJb3, KOPOOOB, TMPOKIAIOK, TIyLHIUTENEH,
BSI3KOYNPYTHUX 3anofHuTenel u 1.4. Obecnedenue Tpe0yeMoil 3ByKOM30JISIIUN B BEHTHIISILIUOHHBIX
KaHaJjax JOCTUTAeTCs MCIOJIb30BaHUEM CIIOKHBIX aKyCTHUECKHX (PUIBTPOB U IIYIIUTEIEH.
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Cnez[yeT HUMCTH B BI/I[[y, qTO B O6H.[CM cnyqae 3ByKOI/ISOJI$II_[I/I$I orpaxcnanme
KOHCTPYKITUH, COJIEpP)KAlIMX HECKOJIbKO 3JIEMEHTOB, JOJKHA OICHUBATHCSA 3BYKOM3OJISAIUCH
HanoOoJEee ¢cJ1adoro U3 HUX.

Tabnuma 5.5 - 3ByKONOIIOMIAIOIINE CBOMCTBA HEKOTOPBIX CTPOUTENBHBIX KOHCTPYKIUI

3Bykou3ojsinus Ha yacrorax (I'm), nb
125 [250 500 [1000 [2000 | 4000
KupnuyHasi cTena 1/2 xkupmaa 39 |40 |42 |48 54 60
l kupmmy 36 |41 |44 |51 58 64

OTmTyKaTypeﬂﬂaﬂ ¢ ABYX 1,5 Kuprp4da 41 44 48 55 61 65

MarepuaJ ToJmuna

CTOPOH CTeHa 2 xkupnvya |45 |45 52 |59 65 70
2,5 kuprimya (47 |55 |60 |67 70 70
40 MM 32 36 (35 |38 47 53

100 mm 40 |40 [44 |50 55 60
CreHa u3 keae306eToHHbIX 200 MM 42 |44 |51 |59 65 65
G10K0B 300 MM 45 |50 [58 |65 69 69
400 MM 48 |55 (61 (68 70 70
800 MM 55 |61 [68 [70 70 70
CTeHa M3 IIaK00JI0KOB 220 MM 42 |42 |48 |54 60 63

[leperoponka wu3 IpeBECHO-
CTPYKEUHOH ILTUTHI

20 cm 23 [26 |26 |26 26 26

Jnsa  BemeHus  KOH(UIEHIUAIBHBIX  pasrOBOPOB  pa3paboTaHbl  clielUabHBIC
3BYKOM3OJIMPYIONIMEe KaOWHBI. B KOHCTPYKTHBHOM OTHOIICHHH OHHU JEJISATCS Ha KapKacHbIE U
OeckapkacHble. B mepBoM ciydae Ha METAUTMYECKHHM KapKac KPEMsTCS 3BYKOIOTJIOIIAIOIIHE
nanenu. [lpumepoM Takux KaOWH SIBJISIOTCS KAaOWMHBI MEXIYyropojaHed TeraehOHHOM CBSI3H.
KaOuHbl ¢ 1BYXCIOWHBIMH 3BYKOMOTJIOMIAIOIIMMHY TUIUTAMUA O0ECTIEUHBAIOT OclablieHue 3ByKa 110
35...40 nb.

bonee BbIcOkOl  akycTuueckoil  3(@exkTUBHOCTBIO  (0OJBIIMM  KOA(PPUIUEHTOM
ocnabnenusi) oOnagaroT KaOuHBI OeckapkacHoro Tuna. OHU coOUpalOTCs M3 TOTOBBIX
MHOTOCJIOMHBIX IIUTOB, COEIWHEHHBIX MEXIy Cc000il uepe3 3BYKOM3OJHPYIOLIUE YIPYIrHe
npokiaaku. Takue kaOWHBI JOPOTH B M3rOTOBJICHHM, HO CHHXKEHHE YPOBHS 3BYKa B HHUX MOXET
nocturatb 50 ... 55 nb. Jlnsg noBblieHNs 3BYKOU3OJSAIMM KaOMHBI MUHUMHU3HUPYIOT BO3MOXHOE
YHCIO CTHIKOBOUHBIX COEJMHEHUH OTIENBHBIX NaHelded Mexay coOoi M ¢ KapkacoM KaOWHBI.
TmaTenpHO TEPMETH3HPYIOT M YIUIOTHAIOT — CTHIKOBOYHBIE  COEJAMHEHHS, IPHUMEHSIOT
3BYKONOIJIONAlOMe  OOJMIIOBKM CT€H W MOTOJKa. B cHcremMax  BEHTWIALMH U
KOHIWITUOHUPOBAHHS BO3AyXa YCTAaHABIMBAIOT CIICIUAIBHBIC TIYIIIUTEIH 3BYKa.

3BYKOM3OJMUPYIOIIHE KaOWHBI B 3aBUCUMOCTH OT TpeOOBaHUH K 3BYKOU3OJISIIUU
nojapasaensaoTcs Ha 4 kimacca. B gmamazone 63 ... 8000 I'm xaOuHBI AOMKHBI 0OECTICUMBATH
ocnabneHue 3Byka: kKaOuHbl 1-ro kiacca - Ha 25 ... 50 nb; 2-ro kiacca - Ha 15 ... 49 nb; 3-ro u 4-
ro kmaccoB - 15 ... 39 u 15 ... 29 ab coorBercTBeHHO. HanMeHbIMe 3HAYEHUSI COOTBETCTBYIOT
HU3KHUM 4YacToTaM, Hauboubiue - BeIcokuM (2000 ... 4000 I'm).
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5.2.2 BubOpoakycruieckasi MACKUPOBKA

B cnywae, ecim ucCHoIb3yeMble MAcCUBHBIE CpEICTBA 3alllUThl IOMEILEHUN HE
o0ecreunBarOT TPeOyeMBbIX HOPM IO 3BYKOU3OJISIIIMA HEOOXOMMO HCIIOIb30BaTh aKTUBHBIC MEPhI
3aIIUTHIL.

AKTUBHBIE MEpPBI 3aLUTHI 3aKJIIOYAIOTCSA B CO3/IaHUU MAaCKUPYIOIUX aKyCTHUYECKUX MTOMEX
CpPEICTBAM  pa3BEeIKH, TO €CTb  HCIOJIb30BAaHUEM  BHOpPOAKYCTUYECKOM  MACKMPOBKHU
MH(POPMALIMOHHBIX CUTHAIOB. B oTiMuMe OT 3BYKOM3OJIALMHM IHOMEIIEHUH, olecrneuynBaromei
TpeObyeMmoe ocialleHHe MHTEHCHBHOCTU 3BYKOBOM BOJIHBI 3a UX IpEIEIaMH, HCIOJIb30BaHHE
AKTUBHON aKyCTMUYECKOW MACKMPOBKM CHHMIKAeT OTHOLIEHHME CUIHAJ/IIYM Ha BXOJE TEXHUYECKOro
CPEJICTBA Pa3BE/AKH 32 CUET YBEJIUUYECHUS YPOBHS LIyMa (IIOMEXH).

BubpoakycTrueckass MacKupoBka 3()()EKTHBHO WCIIONB3YEeTCsS JUIS 3aIIUTHI  PEUYEBOM
UHQOpMAIIMM OT YTEYKH IO TPSAMOMY aKyCTHYECKOMY, BHOpPOAKyCTHUYECKOMY U OITHKO-
AIIEKTPOHHOMY KaHaJIaM yYTEYKH WH(OPMAIIHH.

s popMHpOBaHUSI aKyCTHUECKUX TOMEX MPUMEHSIOTCS CIICHUAIbHBIC T€HEPaTOphl, K
BBIXO/IaM KOTOPBIX IMOAKJIFOYCHBI 3BYKOBBIC KOJOHKH (TPOMKOTOBOPHTENH) WU BUOPAIMOHHBIS
u3ny4daTenu (BUOPOIaTUHKY).

Ha npaktuke Hanbosee MUPOKOEe IPUMEHEHUE HAIIM TeHepaTOpbl IYMOBBIX KOJICOAHUH.
VIMEHHO 1O3TOMYy AaKTHMBHYK aKyCTHYECKYI0 MACKMPOBKY 4YacTO Ha3bIBAIOT AaKYyCTHYECKUM
3allyMJICHMEM. bOJIbLIYIO TIpyIIly TE€HEPAaTOpOB IIymMa COCTABJISAKOT YCTPONCTBA, IIPUHLUI
JEICTBUSL KOTOPBIX OCHOBAH Ha YCHUJIEHMM KOJIEOaHMM NEpBUYHBIX HCTOYHUKOB ILIyMOB. B
Ka4eCcTBE HUCTOYHHMKOB IIIYMOBBIX KOJeOaHMH MCIONb3YIOTCS JIEKTPOBAKYYMHBIE, ra30opa3psIHbIe,
MOJIYTIPOBOJIHUKOBBIE U APYTHE AJIEKTPOHHbBIE IPUOOPHI U JIEMEHTHI.

BpemenHnoil cnywaiiHbplii mpouecc, ONM3KMH 1O CBOMM CBOHCTBaM K IIYMOBBIM
KojeOaHusIM, MOXEeT ObITh MOJIYy4eH M C [OMOUIbI0 HU(POBBIX TI'E€HEPATOPOB IIyMa,
(opMHPYIOLINX OCIEI0BATEIBHOCTH ABOMYHBIX CUMBOJIOB, HA3bIBAEMbIE IICEBIOCTYyYatHBIMHU.

Hapsiny ¢ myMoBBIMM mOMeXamMM B LENIX AaKTHUBHOM aKyCTHYECKOM MAaCKHpPOBKHU
UCIIONIB3YIOT U JApPYyrue MOMEXHU, Hampumep, "OJHOBPEMEHHBIN pa3roBOp HECKOJIBKHX 4YelloBeK',
XA0TUYECKHUE MOCIIEI0BATEIBHOCTH UMITYJIBCOB U T.1I.

Ponb  OKOHEYHBIX YCTPOMCTB, OCYIIECTBISIONIMX MpeoOpa3oBaHUE SIEKTPUUECKUX
Kojie0aHuN B aKyCTHYECKHe KoJieOaHMsI pedeBOro JMana3oHa JJIUH BOJIH, OOBIYHO BBIMOJIHSIOT
MaJIorabapuTHbIE IIUPOKOMOJIOCHBIE TPOMKOTOBOPUTENH, a OCYILIECTBISIONIMX MpeoOpa3oBaHue
AIIEKTPUYECKUX KOoJeOaHU B BUOpaLlMOHHBIE - BUOpPAIIMOHHBIE U3TydaTesld (BUOPOAATUUKN).

['poMKoroBOpUTENM CHUCTEM 3alIyMJICHUS] YCTAHABJIMBAIOTCS B IOMEUIEHUHM B MeECTax
HanboJiee BEPOSITHOTO Pa3MEMICHUS CPEJICTB aKyCTUUECKOW pa3BelKH, a BUOPOTATUNKHU KPETISTCS
Ha paMax, CTeKJIax, Kopobax, TpyOompoBoIax, CTeHaX, MOTONKAaX U T.1I.

CoznaBaemble BUOPOJATUYMKAMHU IIIYMOBBIE KONEOAHHSI B OTPAKIAIOMIMX KOHCTPYKIIHSIX,
TpyOax, OKOHHOM CTEKJe¢ W T.I. MPUBOJAT K 3HAUYMWTEIHLHOMY TIOBBIICHUIO B HHUX YPOBHS
BUOpPAIIMOHHBIX IIYMOB M TEM CaMbIM - K CYIIECTBEHHOMY YXYIIICHHUIO YCIOBHH MpuemMa U
BOCCTaHOBJICHHS PEUEBBIX COOOIICHUI CPEICTBAMH PA3BEAKHU.
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B Hacrosimee Bpemsi c037aHO OOJNBINOE KOJNHYECTBO PA3IUYHBIX CHCTEM aKTHBHOMU
BHOPOAKYCTHYECKOW MAaCKUPOBKH, YCHEITHO UCIIOIB3YEMBIX JIJIsl TIOJABJICHHS CPEIICTB IepexBara
pedeBoit uHpopMmarnuu. K HuM otHOcsTcs: cuctembl "3acnon", "Kaouner", "bapon", "®oH-B",
VNG-006, ANG-2000, NG-101 u ap. (cm. Tab:m. 5.6).

B cocTaB TumoBoii cucTeMbl BUOPOAKYCTHUECKONH MACKUPOBKH BXOIAT HIYMOTEHEPAaTop M
oT 6 10 12 ... 25 BUOpOIaTUMKOB (TTbE30KEPAMUYECKUX HITH 3JICKTPOMATrHUTHBIX ). JIONOTHUTENBHO

B COCTaB CUCTEMBI MOI'YT BKJIFOUYATHCA 3BYKOBBIC KOJIOHKH (CHI/IKepH).

Tabnuma 5.6 - OCHOBHBIE XapaKTEPUCTHUKU CUCTEM BUOPOAKYCTHUECKOTO 3alTyMIICHHS

HaumeHnoBanue Mopeanb (Tum)

XapaKTePHCTHK VNG - 006DM | ANG - 2000 | «3acaon—2M»

ITonoca yactor
3¢ GEKTUBHOI 3alUTHI HA
NepeKpbITHH ToNMHON 0,25
M, K1

0,25...5,0 0,25...5,0 0,1...5,0

MaxkcuManabHOE KOJTHYECTBO
BHOPOJIaTUYUKOB, IIT.

12 18 25

THI i MpHHINAN ACHCTBH KBII-2, KBII-6, KBII- TRN-200031€KTpOMarHuTHEIE | 3JICKTPOMATrHUTHBIC

BHOPOIATINKOB 7Tbe30KepaMUUECKIE
D¢ dexrTuBHBIN pagmyc
MIOJIABIICHHUS] BUOPOAATINKA 4 5 15
Ha NEPEKPBITHH TOIIINHON ’
0,25 M, M
["aGapuThl BHOPOAATYMKOB
PHIRBHOPOR * | ©40x30, @ 50x39, @ 33x8 @ 100x338 46x65x53
IToaxnroueHue cuukepa. [lopxiroueHue CMkepa. AKYCTOITYCK.
IIpumeuanus Ceptudukat Ceptudukar ['ocTexkomuccun Ananramys K
TI'ocrexkomuccuu Poccun. Poccun. aKycTU4Yeckomy (GoHY.

B kommiexkc "Bapon", kpome OOBIYHOTO TreHepaTopa IIymMa, BKIIOYEHBI TpH
pazvoONpUEMHUKA, HE3aBUCHUMO HACTpauBaeMble Ha Pa3lInYHbIE pPaJuOBEIATENbHbE CTaHIMA FM
(YKB-2) auana3ona. CMmelnaHHble CUTHAJIBI 3TUX CTAaHIUN UCIOJIB3YIOTCS B KAUECTBE TOMEXOBOTO
CUTHAaJIa, YTO 3HAYUTENIBHO MOBBIIIAET 3()(HEKTUBHOCTH TOMEXH.

JUis TOJMHOM 3aliMThl MOMEUIEHHS MO BHOPOaKyCTHYECKOMY KaHally BHOPOJATUYMKHU
JOJDKHBI yCTAaHABIUBATHCS HAa BCEX OTPAXMAIONINX KOHCTPYKIHMSIX (CTEHax, MOTOJKE, IOIY),
OKOHHBIX CTEKJIaX, a TaKXke TpyOax, MPOXOASIIMX yepe3 MnomenieHue. Tpebdyemoe KOIUYeCTBO
BUOPOJIATYMKOB IS 3AITUTHI IOMEIICHUS OTPEIEISIETCS] HE TOJIBKO €T0 IUIONIA b0, KOJMYECTBOM
OKOH U TpYyO, IPOXOAALIMX Yepe3 HEero, HO U 3(P(PEKTUBHOCTHIO JaTYUKOB (3¢hpeKTUBHBIN paguyc
JIEHCTBHSI BUOPOJATIMKOB Ha TIEpeKpbITUH ToammHon 0,25 M coctaBnset oT 1,5 10 5 m).

B psape cuctem BHOpOaKyCTHYECKOW MAaCKHPOBKM BO3MOYKHA pEryJIMpPOBKAa YPOBHS
nomexoBoro curHana. Hanpumep, B cucremax "Kabuner" u ANG-2000 ocymiecTBisieTcst pyuHas
IUIaBHAsI PETYJIUPOBKAa YPOBHS IIOMEXOBOTO CUTHAJIA, & B CUCTEME "'3acioH-2M"- aBTomarnyeckas
(B 3aBUCHMOCTH OT YPOBHSI MaCKHpPyeMOTo pedyeBoro curuaia). B kommiekce "bapon" Bo3MoxHa
HE3aBHCHMasl PpEryJupOBKa YpOBHS IIOMEXOBOTO CHUTHAlla B TPEX YAaCTOTHBIX JAHMANa30HaxX
(menTpanpHbie yacToThl: 250, 1000 u 4000 I').

21.]'[51 3alIUThl BBIJACIICHHBIX HOMeHIGHI/II\/’I B OCHOBHOM pa3BCPTBIBAOTCA CTAWMOHAPHBIC
CHUCTCMBI BI/I6pOaKyCTI/I‘{eCKOI>’I MAaCKUpPOBKH, HO [JIs 3alllUTbl BPCMCHHO HCHOJB3YCMbBIX IJISA
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MPOBEJCHUS 3aKPBITBIX MEPOMPHITHIA MOTYT NMPUMEHSTHCS U MOOWIbHBIE. K TakuMm cucremam
OTHOCHTCSI, HampuMmep, MOOWJIbHAs cHUcTeMa BHOpoakycTudeckoro 3amrymiaeHus "®don-B". B
coctaB cuctembl BXomsaT: reHeparop ANG-2000, BuOpomatuumku TRN-2000 u TRN-2000M u
METAJIMYECKHUE IITAHTHU JJIs1 KPEIUICHUS JaTYUKOB K CTPOUTEIIbHBIM KOHCTPYKIIMSIM.

Cucrema obecnieurBaeT 3aluTy MOMEIIESHUS IUIOMIAIbI0 10 25 M2,

MoHTaX (IeMOHTaXX) CHUCTEMBbl OCYILECTBIIAETCS TpeMs crenuaiaucramMu B TedeHue 30
MUHYT 0€3 IOBPEKICHUS CTPOUTEIBHBIX KOHCTPYKIIUI U JIEMEHTOB OTAEIKH HHTEPhEpa.

Jly1g co31aHus aKkyCTHUECKUX MOMeEX B HEOONBIINX MOMEIIEHUSX WM CalOHE aBTOMOOWUJIS
MOTYT WCIOJb30BaThCS ManorabapuTHBIE aKyCTHYECKUEe TeHepaTopsl, Hampumep, WNG-023.
I'eneparop wmmeer pasmepsl 111%70%22 MM u co3pmaer momexoBblid (Tuma "Oenblid mrym")
aKycTU4Yeckuil curHan B jauamazoHe 4actorT oT 100 go 12000 I'i momuocTteio 1 Bt. Ilutanue
reHeparopa ocyulecTBiseTcs oT 3neMenTa tuna "Kpona" nim cetu 220 B.

[Ipu opraHu3anuy aKyCTHUECKOM MAacCKUPOBKHM HEOOXOAMMO IOMHMTH, YTO aKyCTHUUYECKHM
IIYM MOXET CO37aBaTh JOMOJHUTEIbHBIN MeIaromui (GakTop Ui COTPYIHUKOB M pa3apa)aronie
BO3/CHCTBOBATh HAa HEPBHYIO CHUCTEMY 4YeJIOBEKa, BbI3bIBas pa3iUuHble (YHKIHOHAIbHBIE
OTKJIOHEHHS U MIPUBOAUTH K ObICTPON U NOBBILIEHHON YTOMIIIEMOCTH paOOTAIOLIUX B IOMEIIEHUH.
CreneHp BIMSHUS MEIIAIOUIMX [TOMEX ONpPENEsIeTCsl CAaHUTAPHBIMM HOPMAaTUBAMH Ha BEJIMYMHY
aKyCTMUYEeCKOro Imyma. B cooTBercTBUM C HOpMaMM Ui YUPEXKIEHUN BEJIMYMHA MELIArOIIEro
IIyMa He JI0JKHA IPEBbIILAaTh CyMMapHbIH ypoBeHb 45 1b.

5.2.3 MeToasbl 1 cpeacTBa 00HAPYKEHUS W NMOAABJICHUS JTUKTO(POHOB 1
AKYyCTHYEeCKHNX 3aKJIAI0K

JIMKTO(MOHBI U aKyCTUYECKUE 3aKJIaJKA B CBOEM COCTAaBE COIEPKAT OOJIBLIOE KOJUYECTBO
HOJIYIIPOBOTHUKOBBIX PUOOPOB, 03TOMY Hanbosiee 3(pGEKTUBHBIM CPEICTBOM UX OOHAPYKEHUS
ABIIIETCS HEJMHENHBIA JIOKaTOp, YCTaHABIMBAEMbI Ha BXOJE€ B BBLICJIEHHOE IOMEUICHHE U
paboTaroluii B COCTaBe CUCTEMbI KOHTPOJIS AOCTYyIA.

K TumoBeIM mpeacTaBUTENsIM  YCTPOMCTB 3TOr0 Kjlacca OTHOCHUTCS, HaIlpUMep,
HeNMMHEWHbI jokarop "[lukxnon- Pamka". Jlokatop umeer aBa [JaT4yMKa, BBHIHOCHOM IyJBT
YIIPABJICHUS U MOXET CKPBITHO YCTAHABIIMBATBHCS B JBEPHOW IIPOEM BBIJCICHHOIO IOMEIIEHUS,
YTO I03BOJIAET KOHTPOJMPOBATh HaMUME Yy TMOceTHTened (Kak B PYYHOH KiIaau, Tak U TOJ
0J1eXk /101 ) JIFOOBIX PaIn03JEKTPOHHBIX YCTPONUCTB, B TOM YHUCIIE JUKTOPOHOB U MOACITYIIMBAOIINX
YCTPOMCTB, KaK BO BKJIFOUEHHOM, TaK U B BBIKJIIFOUYEHHOM COCTOSIHMSIX. 30HA KOHTPOJISI JIOKaTopa
COCTaBJISIET: TIO BBICOTE - 2,2 M, 110 JyIUHE - 1,5 M, 1o mmpune -1,5 M.

Jia oOHapykeHus paboTalolMX B PEXHUME 3amucH JAUKTO()OHOB MNPUMEHSIOTCS Tak
Ha3blBaeMble Odemexkmopvl Oukmoghonoe. IlpuHuun neiictBus NpHOOPOB OCHOBAaH Ha
OoOHapyXeHHH CJIa00ro MarHUTHOTO TOJS, CO3/JaBa€MOI0 IeHepaTOpOM MOJIMarHUYMBaHUS WIIU
paboTarouM JBUTaTeNeM AMKTO(OHAa B pekuMme 3amucu. nekrtponsmkymas cuia (3C),
HABOJMMas 3TUM I0JIEM B JaTUYWKE CUTHAJIOB (MAarHUTHOW aHTEHHE), YCUIIMBACTCSI U BbLAESAETCS
U3 IIyMa CIelHalbHbIM OJOKOM 00paboTKM cHrHajioB. [Ipu mpeBbIIEHHHM YPOBHS MPHHSITOTO
CUTHajla HEKOTOPOro YCTAaHOBJIEHHOTO IIOPOTOBOTO 3HA4YEHMsI CpabaThIBACT CBETOBas WIIU
3BYKOBasi CUTHaIM3alMa. Bo wu30exaHue JOXHBIX cpaOaThIBaHUI MOpOr OOHapYXKeHUs
HEOOXOUMO KOPPEKTHPOBATh NPAKTHUECKU Nepel] KaKIbIM CEaHCOM palOThI, YTO SBISETCS
HEJOCTAaTKOM MOAO0HBIX MPUOOPOB.
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JleTeKTophl TUKTO(GOHOB BBIYCKAIOTCS B NEPEHOCHOM M CTAallMOHApHOM BapuaHTax. K
nepeHocHbIM oTHOcsTCs nerekTopsl "Cosa", RM-100, TRD-800, a x crarmonapasiM - PTRD-14,
PTRD-16, PTRD-18 u 1.x1.

B nepenocHoM (HOCMMOM) BapHaHTE OJIOK aHajIW3a JETEKTOpa pa3MellacTcss B KapMaHe
orepaTopa, IOMCKOBash aHTEHHAa B pykaBe (OOBIYHO KpemuTcs Ha MpeAriedbe), a JaTdyuK
CHUTHAJIM3ALMU BUOPATOPHOIO THNA - Ha MOsSCE WM B KapMaHe. B xoje meperoBopoB omeparop
MpUOJIMKAET aHTeHHY (PYKY) K BO3MOXHBIM MECTaM YCTaHOBKM JUKTO(OHA (MOpTdeisb, oaekKaa
cobecennuka u T.1.). Ilpu oOHapyxeHHMHM UW3My4yeHUH (MPEBBIIIEHUM MAarHUTHOIO IO
YCTaHOBJICHHOT'O ONEpaTOPOM IOPOrOBOTO 3HAYEHHMs) BKIIOUYEHHOTO Ha 3alKch TUKTO(POHA
CKPBITBI  CUTHAJIM3aTOP-BUOpAaTOp HAYMHAET BHUOPUPOBATH, CUTHAIM3HPYS OIEPaTOpy O
BO3MOXKHOH 3aIlMCH pa3roBopa.

JUis  3aliuThl  BBIJEICHHBIX IIOMELUIEHHH B OCHOBHOM HCHOJB3YIOTCA JI€TEKTOPbI
TUKTO(OHOB, BBIIIOJHEHHbIE B CTAlMOHAPHBIX BapHaHTaX. B oTIMYMe OT TNEePEeHOCHBIX
JETEKTOPOB, MMEIOLIMX OJWH JaTYMK CUTHAJIOB, CTAlMOHAPHBIE JE€TEKTOPbl JAMKTO(OHOB
000py/I0BaHbl HECKOJIBKUMU JaTyukamMu (Hampumep, nerekrop PTRD-18 umeer BO3MOXHOCTH
HOJKIIOYEHUs 10 16 [1aTYMKOB OJHOBPEMEHHO), YTO II03BOJIAET CYIIECTBEHHO IOBBICUTH
BEPOATHOCTb OOHAPYKEHUS AUKTO(POHOB.

CranyoHapHBI BapuaHT NPEANOiIaraeT YCTaHOBKY (3aJe7IKy) aHTEHH B CTOJ JUIS
MIEPErOBOPOB M B Kpecya (MOJJOKOTHUKH). BIIOK aHaim3a ¥ MHAWKATOP HATUYHS JUKTO()OHOB
pa3MemaeTcss B CTOJIE PYKOBOJMTENS MM Yy JEKypHOro (B OSTOM ciy4ae CO3/1aeTcs
JIOTIOTHATEIBHBINA KaHai ynpasieHus). [Ipy Hammanm y 6ecenyromero TMKToQpoHa B OICKIC HITU B
Bellax (mamka, mopTdenb U T.JO.) Y PYKOBOIUTENS CKPBITHBIM 00Opa3oMm OyneT cpabaThIBaTh
WHIMKAIS 3TOTO (aKTa.

BBuny crnaboro ypoBHS MarHHUTHOIO IOJI, CO3/1aBa€MOI0 pabOTAIOIKMMHU JUKTOPOHAMU
(0cOOEHHO B SKpPAaHMPOBAHHBIX KOpIYycax), JAalbHOCTb HX OOHapy)XEHHUS JEeTEeKTOpaMH
He3HauuTenbHa. Hanpumep, nainbHOCTh 0OHapykeHusi qukropona L- 400 B pexxume 3amucu B
ycIoBHAX oduca Aaxke MpU UCIOIb30BaHUU cTamoHapHoro aerekropa PTRD-018 He npeBsbimaer
45 ... 65 cm. JlampHOCTH OOHApYXKEHHUs JUKTOPOHOB B HEIKPAHUPOBAHHBIX KOPITyCaX MOXKET
coctaByATh 1 ... 1,5 M. OCHOBHBIE XapaKTEPUCTUKH JETEKTOPOB TUKTO()OHOB MpPECTABIECHbI B
KaTaJiore.

Hapsiny co cpencrBamu oOOHapyXeHHMs NOPTAaTHUBHBIX JUKTOPOHOB HA IPAKTHKE
3(pPEKTUBHO HCIOIB3YIOTCS M CpeJICTBa MX NojaBieHus. s 3THX 1enaed HMCIoNb3yHTCs
yCTpOMCTBA AMeKTpoMarHuTHoro nojaasneHus tuna "Py6ex", "Ulymorpon", "bypan", "VIIA" u
ap. (tabmuma 5.7) W ycTpoilcTBa ymbTpa3ByKOBOro mojamieHus Tuma "3aBeca". OCHOBHbIE
XapaKTepUCTUKU YCTPONUCTB MOJaBICHHS TUKTO(OHOB MPEICTAaBICHBI B KaTalore.

[TpyHIMI 1EeHCTBUS YCTPOMCTB AJIEKTPOMArHUTHOTO MOJABJIEHNS OCHOBAaH Ha T€HEpaly B
JEIMMETPOBOM JiHaria3oHe 4acToT (00byHO B paifone 900 MI'11) MOIIHBIX IIIYMOBBIX CUTHaJlOB. B
OCHOBHOM IS TIOJJaBJICHMSI UCIIOJIB3YIOTCSI UMITYJIbCHBIE CUTHANBL. M3myuaemble HanpaBieHHBIMU
aHTEHHaMM MTOMEXOBBIE CUTHAJbI, BO3/IEUCTBYS Ha 3JIEMEHTHI JIEKTPOHHON cXeMbl AUKTO(OHA (B
YACTHOCTH, YCHWJIMTENIb HH3KOM YacTOThl M YCWJINTENb 3alMCH), BBI3BIBAIOT B HHUX HABOJKH
IIYMOBBIX CHUTHaJOB. BcneacTBue 3Toro oqHOBpEMEHHO ¢ MH(POPMAIIMOHHBIM CUTHAJIOM (pEyblo)
OCYIIECTBIISIETCS 3alMChb M JAETEKTHPOBAaHHOIO IIYMOBOIO CHUTHala, 4YTO MPUBOAUT K
3HAYUTEIIbHOMY UCKaXEHUIO TIEPBOTO.
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30Ha MO/JaBIEHUSI TUKTOPOHOB 3aBUCHT OT MOIIHOCTU M3IIy4€HUs, €ro BHUJA, a TAKXKE OT
THUIIA UCTIOJIB3yeMOi aHTeHHBI. OOBIYHO 30HA IMOAABIICHUS TPECTABISET COO0M CEKTOp C YTIIOM OT
30 no 80 rpamycoB u paguycom a0 1,5 M (111 TUKTOPOHOB B IKPAHUPOBAHHOM KOPITYCE).

YcrpoiicTBa moAaBaeHust TUKTO()OHOB NCHOIB3YIOT KaK HEMPEPBIBHBIC, TAK U UMITYJIbCHBIC
curHanbel. Hanmpumep, nogasurens nuktodonos "lllymorpon-2" paboTaeT B HUMIYJIECHOM PEXUME
Ha yactoTe 915 MI'u. J{nutensHOCTh M3iTyyaeMoro umiyibsca He 6onee 300 MKc, a UMITyIbCHAS
MomHocTh -He MeHee 150 Bt. Ilpu cpeaneit mommuoctu usnyuenus 20 Bt obecrneunBaetcs
JAbHOCTh MOJABJICHUS TUKTOPOHOB B SKpaHUpOBaHHOM Kopmyce (tuma "Olimpus-400") mo 1,5 m
B cektope okojo 30 rpaaycoB. [lalbHOCTH MOAABIEHHA AUKTOPOHOB B HEIKPAHUPOBAHHOM
KOPILYCE COCTaBIISIET HECKOJIBKO METPOB.

CucreMsl YJIBTPA3BYKOBOI'O MOAABJICHUSA U3JIYHAalOT MOIIHBIC HCCJIBIIIUMBIC YCJIOBCYCCKUM
YXOM YJIbTPa3BYKOBBIE KosieOaHus (00bIYHO yacToTa n3iyueHus okoio 20 kI'1r), Bo3nelicTByromue
HCIMOCPCACTBCHHO Ha MHKqu)OHBI ZII/IKTOCI)OHOB NI aKYyCTUYCCKUX 3aKJIaAO0K, YTO SABJIACTCA HX
IpeuMyliecTBOM. JlaHHOE YJIbTPa3BYKOBOE BO3JEHCTBHE NPUBOIUT K MEpErpy3Ke yCUIUTEINs
HU3KOW YacTOThl JUKTOPOHA WM aKyCTHUECKOW 3aKiagku (yCUIUTENlb HauyuMHaeT paboTaTh B
HEJIMHEHHOM peXUMe) M TEeM CaMblM - K 3HAUUTEJIbHBIM HCKKEHHUSM 3alMChIBAEMBIX
(mepenaBaeMbIX) CUTHAJIOB.

B ommume oT cHCTEM AIIEKTPOMAarHUTHOTO IOJABJICHHS MOJOOHBIE CHCTEMBI
oOecnieunBalOT MOJaBJI€HUE B ropasjo OoisblieM cektope. Hampumep, komiuieke "3aBeca" mnpu
UCIIOJIb30BAHUM JIBYX YJIBTPa3BYKOBBIX H3JIydaTeled CrocoOeH OO0eCHeuuTh I0JIaBICHHE
TUKTOPOHOB M aKyCTHYECKHX 3aKJIaJJOK B IOMEIIEHUU oOBeMoMm 27 M, OnHAaKO CHUCTEMBI
yIABTPa3BYKOBOTO ITIO/IaBJICHUS MMEIOT U OJMH BAKHBIA HEJOCTATOK: 3(PPEKTUBHOCTh UX PE3KO
CHIDKAETCS, €CIM MUKPO(GOH AUKTO(POHA WIHM 3aKJIAJKH MPUKPHITH (GUIBTPOM M3 CHEIHATBHOTO
MaTepHaia Ui B YCHIINTENIe HU3KOM 4acTOThl YCTAaHOBUTH (MIBTP HU3KUX YACTOT C TPAaHUYHOM
vactorout 3.4 ... 4 k['1L.

I[J'IFI 06H3py>KGHI/I${ paano3aKiIaloK B BBIACICHHBIX IMOMCHICHUAX MOTYT HCIIOJB30BAaTHCSA
HWHJAUKATOPBI II0JIA, UMHTCPCCUTOPLI, PAANOYACTOTOMEPLI, CKAHCPHBIC IMMPUECMHUKH, IMPOTrpaMMHO-
armnapaTHbIC KOMIIJICKCBI KOHTPOJIA U APYTUe TCXHUYCCKUE CPCACTBA.

HaubGonee »>(QexkTuBHBIM METOJOM BBISBICHHS PpPaguO3aKiaJOK B  BbLICICHHBIX
MOMEIIECHUAX SIBISETCS MOCTOSIHHBIM (KPYIJIOCYTOYHBIM) PagMOKOHTPOJIbL C MCIOJIb30BaHHEM
IPOrpaMMHO-aINIapaTHBIX KOMILJIEKCOB KOHTpoJs. Jlias ero opraHuzauud B CHEIHAIBHO
00OpyJIOBaHHOM  IOMELIEHMH Ha OO0BEKTEe pPa3BOPAYMBAETCS  CTALMOHAPHBIA  IYHKT
PaZlMOKOHTPOJNI, B COCTaB KOTOPOro, KaK IPaBWJIO, BKIIOYAIOTCA OJUH MM HECKOJIBKO
IIPOrPaMMHO-AINIAPATHBIX KOMIUIEKCOB, IO3BOJIIIOIIMX KOHTPOJIMPOBATH BCE BBIJCIICHHBIC
nomenieHusi. Ha myHKTe pajivOKOHTPOJIS yCTaHABIMBAETCSl ONOpHAsl aHTEHHA, a B BbIIEJICHHBIX
(KOHTPOJUPYEMBIX) MOMEIIEHUAX - MajorabapUTHbIE IIUPOKOIOJIOCHBIE AHTEHHbI U 3BYKOBBIE
KOJIOHKH HJIM BBIHOCHbIE MHUKPO(OHBI, KOTOPbIE NMPH YCTAHOBKE KaMy(QIUPYIOTCS. AHTEHHBI U
3BYKOBbI€ KOJIOHKHU (WMJIM MHUKPO(OHBI) CIEUUATBHO IMPOJIOKEHHBIMU KaOENsiMU COEIUHSIOTCS
COOTBETCTBEHHO C OJIOKAMM  BBICOKOYAaCTOTHOTO  (QHTEHHOT0) WJIM  HHU3KOYaCTOTHOTO
KOMMYTaTOpPOB, YCTaHOBJIEHHBIX B IOMELIEHUH CTallHOHAPHOTO ITYHKTa KOHTPOJIS.

Ecrm npu mpoBeaeHWMM — paguoOKOHTPOJsE  OOHapykeHa Tmiepefadya  HWHGPOPMAIHH
paZno3aKIIaIKoi, TO 10 €€ BBHISBICHHUS MOXKET OBITh OPraHM30BaHA MOCTAHOBKA NMPHUIEIbHBIX
MoMeX Ha YacTOTe Mepenadyd 3akiaaikd. [ 3THX 1enel MOXeT MCIOJb30BaThCs, HAIpUMED,
ycTpoiictBo noctaHoBku nomex APK-CII.
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B cocraB anmapatypel APK-CII BXOAST MIMpOKOINONOCHAs aHTEHHA, NepecTpauBacMblil
nepeJaTuvK MOMEX U MpOorpaMMHOE oOecredeHue. YMIpaBisiolias MporpaMMa IO3BOJSET C
BBICOKOM CKOpPOCTBIO HAcTpauWBaTh IMEpPeAaTYUK Ha TMPEIBAPUTEIBLHO 3a/laHHBIE YacCTOTHI B
nuanazone ot 65 mo 1000 MI'n. IlepemaTtuuk co3gaeT NPUIEIBHYIO IO YacTOTE IMOMEXY C
Y3KOIIOJIOCHOW M IIMPOKOIOJIOCHON MOAYJISIMENH HEeCYIIeH YacTOThl CIEIHATIbHBIMUA CUTHAJIAMU:
pedeBass (paza wiM TOHaIBHBIN curHal. MomHocTh moMexu -150 ... 200 mBt. Anmaparypa
GyHKIIMOHUPYET 1o ynpasieHneM [I9BM aBTOHOMHO WM B COCTaBE MPOrPAMMHO-aNIapaTHBIX
KOMIUTIEKCOB KOHTpoJst Tuna APK 1 mo3Bossier ocyiecTBiIsATs HOCTAHOBKY IOMEX OJHOBPEMEHHO

Tabmuma 5.7 - OCHOBHBIE XapaKTEPUCTHUKU YCTPOWCTB TIOJABJICHHS ammapaTypsl
MarHUTHOM 3arncu
Haumeno- Mopeanb (Tum)
BaHHEHe PaM3 Pab3
XapakTre- «Pyoemx-1» « Aa l «a 6 € «BbypaHn-2» «bypaHn-3» «YIIO-2»
PHCTHEK BTO» HAy0Jib»
JlanbHOCTH _ | me menee 1,5/ HE MEHee o N
HONABJICHHA, M He MmeHee 1,5/ 10 1.5 He MeHee 2/ 110 2 15/- He MeHee 3/ 2 10 6 (7)/ no 4 (?)
TenecHslit Laposoit ITapoBoit
3oHa CEKTOp C o o o o CexTop ¢ yrioMm He
YTOJIHE MEHEe CEKTOp ¢ yriioM | 45° 45 45° + 45 o
MOJJaBJICHUS o yIJIOM HE o MeHee 80
60 5 He meHee 70
MeHee 60
Wznygaemas 5 (AC 220 B)4 He Gonee 10 He 6onee 10 Bt B
- 8 Br -
MOILHOCTb, BT (DC 12 B) UMITYJIbCE
BUMITYJIbCE
Turanme, | ) oy0p ge [AC220BGO| - orgppe [AC220B: | 4 20B:DC12 | AC220B:DC 12
moTpedsieMast Bt)DC 12 B DC 12 B, He
6oiee 25 BT 6oinee 40 Bt B,ue 6om1ee 40 Br | B,ue 6omnee 60 Bt
MOIITHOCTh (20 B1) 6onee 40 Bt
Bpewms He Oonee | H; ((?Aogizez He bozee 2
HeTpepeIBHOH | He Oonee 1 gaca He Oonee 1 gaca (AC)mre 6omnee 1 g |He Oonee 1,5 1 (DC)
gaca 6omnee 1 a
paboTsI (DC) (DC)
CrarioHapHBIH.
B nunnomare.
Cranuo- Bo3moxHOCTh B numniomare.
o AnanTuBHas
. HapHBIH, TTOJIKITFOYEHHST IMTynbT
Ipumeuanus | CtarmoHapHBIH o MO YIS LM
aBTOMO- OJTHOM WITH BYX HOMOXOBOIO JIUCTaHIHOHHOTO
OUITbHBIN AHTCHH yIIpaBICHUS
CHTHaJa
OJTHOBPEMEHHO
[Ipumeuanue: B rpade nanpHOCTH TMOJABIEHUS B YHCIUTENE — JUKTOQOHA B

IMI1aCTMAacCOBOM KOPIIYCE, B 3BHAMCHATECJIC — B MCTAJINIMYCCKOM KOPITyCE.

(monepeMeHHO) Ha YEeThIPEX YacToTax (BpeMs U3ydeHHus Ha oAHON He MeHee 50 Mmc).

Amnmnaparypa nutaetcs oT cetu 220 B u umeet paszmepst 300#300%55 mm.

Jlist

MIPOCTPAHCTBEHHOTO

IIOAaBJICHUSA

paano3aKiiaaok
OJICKTPOMAarHuTHOIO

TaKXKe
3alTyMJICHUS,

MOTYT

HUCIIOJIB30BaTHCA
MIPUMCHACMBIC

TSt

CUCTEMBI
MaCKUPOBKHU

no00YHBIX NeKTpoMarHUTHBIX u3nyderuit TCIIN. Ognako mpu 3TOM HEOOXOAUMO MTOMHHTb, YTO
BBUJIY CPABHUTEIBHO HHM3KOW CIEKTPAJBHOM MOIIHOCTH H3JIy4aeMOM ITOMEXH, 3TH CHUCTEMBI
3¢ (hEeKTUBHBI TOMBKO I MOAABICHUS MAJIOMOIIHBIX (KaK MPaBUIIO, C MOIIHOCTHIO M3ITYYCHHUS
menee 10 mBT) pammosakmamok. I[losTomMy ams momaBieHHsS paauo3akiIagoK HE0OX0IUMO
HUCIIOJIB30BAThH reHepaTopLI I_HYMa C HOBBIHIGHHOﬁ MOIITHOCTBHO.
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Jlnst 3amuThl peueBoid MHPOPMAIIUN OT CETEBBIX aKyCTUYECKHMX 3aKJIAZIOK HCIIOJIB3YIOTCS
OMEXONOJaBIIAONIME (PUIBTPBI HU3KUX YACTOT U CUCTEMBI IMHEHHOTO 3alIyMJICHUS.

[Tomexomogasmnstomue QGUIBTPHl YCTAaHABIMBAIOTCSA B JIMHUM TUTAaHUS PO3ETOYHOU H
OCBETHUTCIILHOM CEeTeH B MeCTaX MX BBIXOJIA M3 BBIJCICHHBIX IIOMEIICHUIM. Y UNTRIBAS, YTO CETEBEIC
3aKJIQJIKH UCTIOJB3YIOT I mepenadn nHdopmaruu 4actoThl cBbime 40 ... 50 kI, mms 3ammTsl
uH(pOpMaIMi HEOOXOIUMO HCIOIh30BaTh (DUIBTPHI HU3KHX YaCTOT C TPAHUYHOM YaCTOTON HE
oonee 40 xI'm. K Takum ¢unbtpam otHOcsaTcs, Hanpumep, GuibTpbl Tuna OCIIK, rpannynas
yacToTa KOTopbix coctasisiet 20 kI .

B cucremax 3anrymiaeHus JIMHUMN 3J€KTPONMUTAHUS UCIIONB3YIOTCA T€HEPATOPHI IIyMa THUIIA
"T'pom-3U-4", "I'pom-3U-011", "I'HomM-2C" u ap. OCHOBHBIE XapaKTEPUCTUKU TEHEPATOPOB ITyMa
MIPE/ICTABJICHBI B KaTAJIOTE.

[Ipu BBIOOpE TeHEpaTOpOB IIyMa 0c000€ BHUMAaHKUE HEOOXOUMO YAETSAThH MOJI0CE YacTOT U
CHEKTPaJIbHOM MOIIHOCTH NOMeXoBoro curHana. Hampumep, reneparopsl myma "['pom-31-4",
"T'pom-3U-611" co3znmaroT momexoBbIil curHain B auarna3zone yactor ot 0,1 no 1 MI'nu u ot 0,1 no 5
MI'm coorBercTBeHHO. IloaTOMY OHM He 3()QPEKTUBHBI ISl TOJABICHUS CETEBBIX 3aKJIAJIOK,
UCHIONB3YIOMINX Ui nepenaun nadopmanuu yactotsl Huxe 100 kI

5.2.4 Metoabl 1 cpeacTBa 3alIUTHI TeJ1e(OHHBIX JTUHUI

[Tpu 3ammre TeneOHHBIX anmapaToB W TelePOHHBIX JIMHUN HEOOXOJMMO YYHTHIBATH
HECKOJIbKO aCIIEKTOB:

. TeneQoHHbIE amnmapaTbl (Jaxke TpU TOJOXKEHHOW TpyOKe) Moryt ObITh
UCIIOJIb30BaHBbl Ul MepexBaTa aKyCTUYECKOM pedeBOM MHPOpPMALMU U3 MOMEIEHHUH, B KOTOPBIX
OHM YCTAHOBJIEHBI, TO €CTh JUIsl MOJCIIYILIMBAHUS Pa3rOBOPOB B ATHX MOMEILIEHUSX;

. Tesie(hOHHbIE JIMHUM, MPOXOAAIINE Yepe3 MOMELICHHs, MOTYT HCIOJIb30BaThCS B
KayeCTBE MCTOYHUKOB MUTAHUS aKyCTHUECKUX 3aKJIa/I0K, YCTAHOBJIEHHBIX B 3TUX MOMELIECHUX, a
TaKXe JUIsd nepeaayn epexBaueHHoW HHPOpMaLny;

. M, KOHEYHO, BO3MOXEH IepexBaT (MOoJACIyIIMBaHUE) Tene(OHHBIX pa3roBOPOB
IyTEM TrajlbBAaHUUECKOT0 WJIM Yepe3 MHAYKIMOHHBINA JaTUMK MOIKIIOUEHHs K TeaeQOHHON JIMHUU
3aKJIaJI0K (TenedoHHBIX PETPaHCIISITOPOB), JTUKTO(POHOB u JIpYTrux CPEICTB

HCCAHKINMOHUPOBAHHOI'O ChEMa I/IH(I)OpMaI_II/II/I.

TeneponHplli ammapaT WMeeT HECKOIBKO JJIEMEHTOB, HMEIOIIUX  CIIOCOOHOCTH
npeoOpa3oBbIBaTh AKYCTHUECKHE KOJIEOAHHS B DJJIEKTPUYECKHE, TO €CTh O00JaJaroIInuX
"MukpopoHHbIM 3(pdexkrom". K HUM OTHOCATCSA: 3BOHKOBas Ielb, TEIe(OHHBIM M, KOHEUHO,
MUKPO(QOHHBIM Kamncroiau. 3a cyeT 3JEKTPOAKYCTHUYECKHX IMPeoOpa3oBaHUN B ITHUX 3JIEMEHTax
BO3HHUKAIOT UH(OpPMAIIOHHBIE (OTTACHBIE) CUTHAJIBI.

IIpu nonoxxkeHHON TpyOKe TeNePOHHBIH M MHMKPO(QOHHBIA KalCIONM TalbBaHUYECKH
OTKJIIOYEHbl OT TeJleQOHHON JMHUM U TP MOJAKIIOYEHUHM K HEW clenuaibHbIX
BBICOKOYYBCTBUTEJIBHBIX HU3KOYACTOTHBIX YCHIIUTEIEH BO3MOKEH IIEPEXBAT ONACHBIX CUTHAJIOB,
BO3HMKAOIIHUX B 3JIEMEHTaX TOJBKO 3BOHKOBOM LENU. AMIIIUTY/IA 3TUX OIACHBIX CUTHAJIOB, KAaK
IIPaBUJIO, HE MIPEBBIIIAET J0JIeH MB.

[Ipu ucnonws3oBanum i chbema HHGOPMAITUU METOa "BRICOKOYACTOTHOTO HaBSI3BIBAHUS ",
HECMOTpS Ha TaJbBAaHUYECKOE OTKIIOYCHHE MHUKpPOPOHA OT TenedOHHON JIMHUHU, CHUTHAIT
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HaBSI3bIBAHUS OJarofaps BBICOKOHM 9acTOTE MPOXOIUT B MUKPO(OHHYIO IENb U MOIYIUPYETCS O
aMIUIUTYI€ HH(HOPMALIMOHHBIM CUTHAJIOM.

CrenoBatenbHO, B TeIC(POHHOM armapare HeOOXOIMMO 3alUIATh KaK 3BOHKOBYIO IIEIIb,
TaK U 1enb MUKpOo(doHa.

Jnist 3amMThl TeJaeOHHOro anmapara OT YTeUKd aKyCTUYeCcKO# (pedeBoil) nH(popMaIyu mo
JIEKTPOAKYCTUYECKOMY KaHaJly HCIOJIBb3YIOTCS KaK IaCCUBHbBIE, TaK W AaKTUBHbBIE METOMAbI U

Cpe/cTBa.

K naubonee IMIHAPOKO NPUMEHACMBIM ITACCUBHBIM METOAaM 3alllMUThl OTHOCATCS:

. OTpaHHYEHUE OMACHBIX CUTHAJIOB;
. (GUIbTpanus ONACHBIX CUTHAJIOB;
. OTKJIIOUEHHE TIpeoOpa3zoBaTesiell (HICTOYHUKOB) OTMIACHBIX CUTHAJIOB.

Bo3MOXXHOCTE OrpaHMYeHHsi ONACHBIX CHTHAJOB OCHOBBIBACTCS Ha HEIMHEHHBIX
CBOMCTBaX MOJYIPOBOJHUKOBBIX JJIEMEHTOB, IIABHBIM 00pa3oM AHOJ0B. B cxeme orpanuumrtens
MaJbIX AaMIUTUTYJ HUCIOJIb3YIOTCA [IBa BCTPEYHO-BKIIOUEHHBIX AHOJA. Takue AUOABl HUMEIOT
Oosbiioe corpotuBieHue (COTHU KOM) JJIsi TOKOB MaJION aMIUTUTYbI U enuHuIbl OM U MeHee -
JUTISL TOKOB OOJIBIION aMIUIUTY/IbI (TTOJIE3HBIX CUTHAJIOB), YTO MCKIIIOYAET MPOXOXKACHHUE OMACHBIX
CUTHAJIOB MaJIOW aMIUIUTY/bI B TEIC(POHHYIO JIMHUIO M MPAKTUYECKU HE OKa3bIBACT BIMSHHE Ha
MIPOXOXKICHHUE Yepe3 JUOIbI MOJIE3HBIX CUTHAJIOB.

JlnonHble OrpaHUYMTENN BKJIIOYAIOTCS MOCIEI0BATEIbHO B JUHUIO 3BOHKA (cM. puc. 5.1)
WJIN HETIOCPEACTBEHHO B KXY U3 TeJe(hOHHBIX JIMHUH (CcM. puc. 5.3).

@unbTpalsi ONACHBIX CHUTHAJIOB MCIIOJB3YEeTCs TIJIABHBIM 00pa3oM ISl 3allMThI
TeNe(QOHHBIX alNapaToB OT "BBICOKOYACTOTHOTO HABSI3bIBAHUS'".

tL_-» K mrxpodony

_I:rm vD2
C

Pucynok 5.1 - Cxema 3aliuThl 3BOHKOBOM LIETTH
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Pucynok 5.2- Cxema 3amutbl MUKpooHa Tesie)OHHOTO armapara

I’"""""‘"'["_'a"g')%:"'-"

1 Li voi |

b—--—--—---—-------c.J

Pucynok 5.3 - Cxema ycTpoiicTBa 3aInThI TeNE(POHHBIX anmapaToB TUHa «I"paHuT,
COYETAroNIEero GWIBTP U OTPAaHHYHUTENb

[Ipocrefimmm GUIBTPOM SIBISIETCS KOHACHCATOP, YCTAaHABIMBACMBIA B 3BOHKOBYIO IICITh
TesIe()OHHBIX amnmnapaToB C JJIEKTPOMEXaHUYECKUM 3BOHKOM M B MHKPO(OHHYIO IElb BCEX
anmaparoB (cM. puc. 5.1, 5.2). EMKOCTh KOHJIEHCATOPOB BBIOMPASTCS TAKOW BEIWYHHBI, YTOOBI
3allyHTHPOBATh 30HAMPYIONINE CHTHAJIBI BBICOKOYACTOTHOTO HABSI3bIBAHUS M HE OKAa3bIBATh
CYIIECTBEHHOTO BJIMSIHHS HA TIOJe3HbIe CUTHANBl. OOBIYHO IS YCTAHOBKM B 3BOHKOBYIO IIETh
UCTIOJIB3YIOTCS KOHJICHCATOPBhl eMKOCThI0 1 MK®D, a Juisi yCTaHOBKM B MHUKPO(OHHYIO IICTb -
emkocthio 0,01 mx®. bonee crnoxuoe QUIBTpyIOIIEe YCTPOWCTBO TPENCTABIsAET COOO0M
MHOT03BEHHBIN PUIBTP HU3KOM YacToThl HA LC-3nemeHTax.

Jis  3amuThl  Tene(OHHBIX almapaToB, Kak MPaBUJIO, HCIHOJIb3YIOTCS YCTPOWCTBa,
coyeratonre GUIBTp U orpaHnyuTe’b. K HUM oTHOCATCS: ycTpoiicTBa Trmna "Dkpan", "['panur-8",
"Kopynna", "I['panb-300" u n1p. (cM. puc. 5.3).

OtkaroyeHne TelneQOHHBIX ammaparoB OT JHHUM TP  BEACHUM B TOMEIICHUU
KOH(HICHIIMAIIBHBIX ~ Pa3rOBOPOB  sIBIAETCS HaubOonee HSOPEKTUBHBIM METOAOM  3alllUThHI
UHpOpMaLNH.

CaMmblif TPOCTOM CIOCO0 peaNn3aliii ATOr0 METO/Ia 3alUThI 3aKIF0YAeTCsl B YCTAaHOBKE B
Kopryce TeneOHHOro ammapata Wid Tele(GOHHONH JIMHUM CIEIUAIbHOTO BBIKJIFOYATES,
BKJIFOYA€MOT'O ¥ BBIKIIFOHA€MOI'O BPYYHYIO. Bonee y2106HI)IM B 3KCILTyaTalluU ABJISICTCA YCTAaHOBKA
B Teie(OHHON JMHHUM CIHEIUATbHOTO YCTPOWCTBA 3alllUThI, aBTOMAaTHYecKu (0e3 yuacTus
orepaTopa) OTKJIIOYAIOMIEro TeMeQOHHBIH ammapar OT JMHUHM TMPH IMOJO0XEHHOH TeaedoHHON
TpyOKe.

K TunoBeIM ycTpolcTBaM, pealM3yIOIUM JaHHBIM METOJ 3aIlMTHI, OTHOCUTCS H3JENINe
"baprep- MI1". B ero cocraB BXoasT:

. 3JIEKTPOHHBIA KOMMYTAaTOD;
. cXeMa aHajH3a COCTOSHHS Tele(OHHOro amnapara, HaJu4uus BbI3BIBHBIX CHUTHAJIOB
Y YIIPABIIEHUS] KOMMYTAaTOPOM;
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° cX€Ma 3alIrThI TeHe(bOHHOFO afnmapara OT BO3HCﬁCTBHH BBICOKOBOJIBTHBIX
HNMITYJIBCOB.

YCTpolicTBO paboTaeT B CIEAYIONINX PEXKUMaX: JCKYPHOM, TIepeiadl CUTHAIOB BBI30BA U
pabouem.

B nmexypHoMm pexume (Tpu MONOKCHHON TenedoHHOW TpyOke) TeneoHHBIN ammapar
OTKJIFOYEH OT JIMHUU, U YCTPOUCTBO HAXOAUTCS B PEXKUME aHATN3a MOAHATHS TeleOHHOU TPYOKH
W HaJW4ds CUTHAJIOB BBI30BA. [IpM 3TOM COMpOTHBIIEHUE PA3BI3KH MEXKAY Telne()OHHBIM
anmaparoM u auHue ATC coctaBnsger He MeHee 20 MOM. HanpsikeHne Ha BbIXOJE YCTPOUCTBA B
JIeKYpHOM IIpHeMe cocTaBiiseT S...7B.

[Ipu mostyyeHHM CUIHAJIOB BBI30Ba YCTPOMCTBO MEPEXOIUT B PEXKHUM IE€peauyd CUTHAJIOB
BBI30Ba, IPU KOTOPOM 4Yepe3 IIEKTPOHHBIH KOMMYTATOp Tele(OHHBIH anmapaT MOJKII0YaeTcs K
auHuu. [ToaxiroueHne ocyniecTBIsAeTCs TOAbKO Ha BpeMsl IeHCTBHSI CUTHAJIOB BbI30BA.

IIpu nogusTHH TenepoOHHOW TPYOKH YCTPOMCTBO MEPEXOIUT B pabouuil pexuM U
TeneQOHHBIN anmapar nojakiIodaercss K auHUM. [lepexoxa ycTpoiicTBa U3 JEKYpHOTO B pabouuit
PEKUM OCYIIECTBIISIETCS IIPU TOKE B TeIE(POHHON JINHUM HE MeHee 5 MA.

W3nenue yctaHaBiuBaeTcs B pa3pbiB TeIeQOHHOM JIMHUHU, KaK IPABHUIIO, IPU BBIXOJE €€ U3
BBIIEJICHHOIO  (3aIIMIAEMOro) IMOMELIEHUsT WIM B PACIPEAEIUTENIbHOM LIUTKE (Kpocce),
HaXOJSIIeMCs B IpejielaX KOHTPOJIUPYEMOil 30HBI.

DNEeKTPONUTAHUE YCTPONCTBA OCYIIECTBIACTCS OT TeAeOHHOM JIMHUM TPU TOKE
notpebiieHus B AeKypHOM pexkume He 6onee 0,3 MA.

YerpoiictBo "bapeep —M1" obecrieunBaer 3ammTy Tene(oOHHOro amnmapara He TOJIbKO OT
yYTeUKHU UH(OPMALIMHU 110 3JIEKTPOAKYCTUUECKOMY KaHally, HO TaKXe M €ro 3alIUTy OT BO3JEHCTBUS
BBICOKOBOJIbTHBIX UMITYNIbCOB (HampsiukerueM 10 1000 B u qurensHOCTRIO 10 100 MKC).

AKTHUBHBIE METOJIbI 3alIUTHI OT YTeUKH MHGOPMAIUU O SJIEKTPOAKYCTHUECKOMY KaHAITY
MpeayCMaTPUBAIOT JIMHEWHOE 3alrymieHue TenedoHHbx auHui. [1lymoBOi curHanm momaercs B
JUHUIO B peXHuMe, Korja TenedOoHHBINM ammapaT He HUCHoib3yercs (TpyOka monoxeHa). [Ipu
CHATUM TPYOKH Tesne(OHHOTO armapaTa mojiaya B JMHUIO ITyMOBOT'O CUTHAJIa MIPEKpaIiaeTcs.

K cepTuduuupoBaHHbIM CpeCcTBaM JIMHEHHOTO 3alllyMJIEHHsI OTHOCATCs ycTpoiictBa MIT-
1A (3amuTa aHaioOroBbIX TenepoHHbIX ammaparoB) u MII-111 TI-1A (3ammra uH@pPOBBIX
Tes1e()OHHBIX anmaparoB) U JIp.

Jnist 3aIUThl aKyCTHYECKON (peueBoii) HH(OpMAIK B BBIACICHHBIX MOMELIEHUSIX Hapsay
Cc 3amuTOM TeneOHHBIX ammapaToB HEOOXOIWMO MPUHUMATh Mepbl U JUISl  3aIIUTHI
HEMOCPEACTBEHHO TeNe(OHHBIX JUHHUHA, TaK KaK OHM MOTYT HCIOJb30BAThCS B KauecTBe
VMCTOYHUKOB NMHUTAaHUS aKyCTUYECKUX 3aKJIaJOK, YCTAaHOBJICHHBIX B TOMEIICHMSIX, a TaKxkKe JUIs
nepeaayr uHGOpMaINH, TOTy4aeMOl ITUMH 3aKJIaIKaMHu.

[Ipu 3TOM HCHONB3YIOTCS KaK MACCUBHBIE, TAK M aKTUBHBIE METOJBI M CPEJCTBA 3aIUTHI.
[TaccuBHBIE METO/IBI 3ALUTHI OCHOBAHBI Ha OJIOKUPOBAHUU aKyCTUYECKHX 3aKJIa/I0K, TUTAIOLIUXCS
oT TeneOHHON JTUHUM B PEKUME MOJOKEHHOW TPYyOKH, a aKTUBHBIE - HA JIMHEHHOM 3alllyMJIEHUU
JUHANR ¥ YHUYTOXKEHUH (3JIEKTPUYECKOM "BBDKUTAHUU'") 3aKJIAHBIX YCTPOMCTB MM MX OJOKOB
HNUTAHUS IYTEM [IOJIa4U B JINHUIO BBICOKOBOJIBTHBIX UMITYJIbCOB.
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3ammra Tene(OHHBIX Pa3roBOPOB OT IEpexBaTa OCYIIECTBISIETCS TIJIABHBIM 00pa3oMm
AaKTUBHBIMHU MeTOAAMH. K OCHOBHBIM M3 HUX OTHOCSITCSI:

. 1ojaya BO BpeMs pa3roBopa B Tele()OHHYIO JUHHIO CUH(A3ZHOIO MACKUPYIOIIErO
HU3KOYaCTOTHOT'O CHTHaJia (MeTo A cHH(pa3HOW HU3KOYACTOTHONH MACKHPYIOLIEH MOMEXH);
. nojaya BO BpeMs pas3roBopa B Tele(OHHYIO JIMHUIO MAaCKHUPYIOLIEro

BBICOKOYACTOTHOTO CHTHajla 3BYKOBOTO JHama3oHa (METOJ BBICOKOYACTOTHOW MAaCKHPYIOLIEH
MTOMEXH);

. mojada BO BpeMs pa3roBopa B TeleOHHYIO JIMHUIO MAaCKHPYIOIIETO
BBICOKOYACTOTHOTO YJIbTPa3BYKOBOTO CUTHaNIa (METO] YIbTPa3BYKOBON MAaCKUPYIOUICH MTOMEXH);

. MOJHATHE HAMpPSHDKCHUS B TeNeQOHHON JMHMM BO BpeMs pasroBopa (MeTon
MOBBILICHUS HATIPSIKCHHUS );

. mojada BO BpeMs pa3roBopa B JIMHUIO HANPSHKCHHS, KOMIICHCHPYIOIIETO
MOCTOSITHHYIO COCTaBIIAIONIYIO TeneoHHoro curHana (Meros "ooHyneHus");

. nojada B JIMHUIO TP TIOJIOKEHHOW TeneOHHOW TpYyOKe MAaCKUPYIOIIETO
HU3KOYaCTOTHOTO CUTHAJa (METOJ HU3KOYaCTOTHON MAacKUPYIOUICH MOMEXH);

. nojada B JIMHHUIO TPH TPUEME COOOIICHHWH MACKHPYIOIIET0 HHU3KOYaCTOTHOTO
(pedeBoro auamna3zoHa) ¢ U3BECTHBIM CHEKTPOM (KOMIIEHCALIMOHHBINA METO]);

. nmojadya B TeNe(QOHHYH JIMHHIO  BBICOKOBOJIBTHBIX  HMMITYJIBCOB  (METOJ
"BBDKUTAHUS").

Cytp MeToaa cuH(pa3zHoi Mackupywomeil Hu3koyactoTHoil (HY) momexm 3akmovaercs
B 110J1a4€ B KaX/IbI MTPOBOJ TeNIe()OHHOM JIMHUN C MCIIOJIb30BAaHUEM €IMHOM CUCTEMBI 3a3E€MIICHUS
anmapatypel ATC u nyneBoro mpoBoaa siektpocetd 220 B (HyneBoil MpoBOJA 3IEKTPOCETH
3a3€MJIEH) COIVIACOBAHHBIX IO aMIUIMTY/E U (a3e MAaCKUPYIOIIHUX CUTHAJIOB PEYEBOr0 JHara3oHa
4acTOT (KaK MPaBHJIO, OCHOBHAs MOIIHOCTh MOMEXH COCPEJOTOYEeHAa B JUAa30HE 4YacTOT
crangaptHoro tenedonnoro kanana: 300 ... 3400 I'u). B tenedonHOM ammapare 3TH MTOMEXOBBIE
CUTHAJIbI KOMIIEHCUPYIOT APYT Jpyra U HE OKa3bIBAlOT MEIIAIOLIET0 BO3/AEHCTBHS Ha MOJIE3HBIN
curHan (rene@oHHbI pasroBop). Ecim ke wuHpOpMmamus CHUMaeTcs C OJHOro IpoBOJA
Tese()OHHON JMHMH, TO TMOMEXOBBIM CHUTHal HE KOMIEHCHpYyeTcs. A Tak KaK €ro YpoBeHb
3HAUUTENBHO NMPEBOCXOAUT MOJIE3HBIM CUTHAM, TO MepexBaT NH(OpMAaLUU (BbIAEIEHUE MTOJIE3HOTO
CUTHaJIa) CTAHOBUTCSI HEBO3MOXKHBIM.

B xauecTtBe MAaCKUPYIOHICTO0 IOMCEXOBOIo CHUIrHaljla, KaK IpaBUJIO, HCIIOJIB3YIOTCA
JAUCKPCTHLIC CUTHAJIBI (HCCB)IOCJ'Iy‘IElfIHLIC IIOCICI0OBATCIIBHOCTHU I/IMl'Iy.]'ILCOB).

Meton cuH(pa3HOTO MACKHUPYIOUIET0 HHU3KOYaCTOTHOTO CHUTHAla WCHOJIb3YeTCsl s
NOJIaBJICHUS TeNePOHHBIX paJAMO3aKIAIOK (Kak C IapaMeTpUuYecKoill, Tak M C KBapLEBOU
cTa0miIn3anueil 4acToThl) C MOCIEI0BATENbHBIM (B Pa3pblB OJHOTO U3 MPOBOAOB) BKIIOYEHUEM,
TaKk)Ke TelIePOHHBIX PAAMO3aAKIATOK U TUKTOPOHOB C MOAKIIOYEHHEM K JHHHM (K OJHOMY U3
IIPOBOJIOB) C MOMOIIIBIO HHAYKIIMOHHBIX TaTYNKOB PA3IHMYHOTO THIIA.

Meroa BBICOKOYACTOTHOM MAaCKHpYHIOLIEH IOMEXH 3aKJIIO4YaeTcs B I0Jade BO BPEMs
pasroBopa B Tele(OHHYIO JMHHMIO IIMPOKOMOJIOCHOTO MACKUPYIOIIErO CHUTHAja B JUara3oHe
BBICIIMX YaCTOT 3BYKOBOT'O JUAIa30Ha.

HaHHBIﬁ METO HCIIOJIB3YCTCA JUIA IO AaBJICHU A IMPaKTUYICCKU BCEX THUIIOB
noACITyHIMBArOIINUX YCTpOﬁCTB KaKk KOHTaKTHOI'O (HapaJ'IJ'ICJIBHOF O H HOCHGI[OB&TGHLHOPO)
MNOAKIIOYCHHA K JIMHUH, TaK W MOAKIIOYCHHA C HCIOJb30BAHUEM HWHAYKHUWOHHBIX JATYUKOB.
OIIHE[KO 3(1)(1)6KTI/IBHOCTL NoAaBJICHUA CpCACTB CbEMa I/IH(I)OpMaI_[I/II/I C NOAKIKYCHHUEM K JIMHHUU
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Opy TOMOIIM C WHAYKIIMOHHBIX JaTYUKOB (OCOOCHHO HE WMEKIIUX NpeayCUIUTeNeH)
3HAYUATEIBHO HUXE, YEM CPEJICTB C TAIbBAHUYECKUM IMOJIKIIOUEHUEM K JIMHUH.

B kauecTBe MacKUpPYIOIIErO CHUTHala HCHOJIb3YIOTCS IIHPOKOIOJIOCHBIE aHAJIOIOBbIE
curHanbl Tuma "Oemoro mryma" WIM  JAMCKPETHBIE CHUTHAJIBl THIA  TICEBAOCTyYaiHON
II0CJIEI0BATEIbHOCTH UMITYJIBCOB.

YacToThl MAaCKUPYIOIIMX CHUTHAJIOB TOJOWPAIOTCS TaKUM 00pa3oM, YTOOBI TOCTe
MPOXOXKIACHUS CEJICKTUBHBIX IENeH MOIynsTopa 3aKJIagKd WM MHKPO(YOHHOTO YCHIIUTEIS
TUKTO(DOHA MX YPOBEHb OKa3aJiCs JOCTATOYHBIM JJIS MOJABJIEHUS MMOJE3HOTO CUTHaja (pPEeYyeBOro
CUTHaJa B TeJIC(OHHOMN JIMHUU BO BPEMs pa3rOBOPOB aDOHEHTOB), HO B TO JK€ BPEMs 3TH CUTHAJIBI
HE yXY/IIaTu KauyecTBO TeJIC(POHHBIX pa3roBOpoB. UeM HIKE YacTOTa MOMEXOBOTO CHUTHAJIA, TEM
BhIIIIE ero A((HEKTUBHOCTh M TeM OOJIbIlIee MEIalolee BO3ICHCTBIE OH OKa3bIBACT HA TOJIC3HBII
curHat. OOBIYHO MCTIOJB3YIOTCS YacTOTHI B 1uama3oHe oT 6 ... 8 k' 1o 16 ... 20 k['u. Hanpumep,
B yctpoiictBe Sel SP-17/T nomexa co3naercs B auanazone § ... 10 kI

Takue wmackupyrolme TMOMEXH BBI3BIBAIOT 3HAUMTENbHBIE YMEHBIICHHE OTHOIICHUS
CHUTHAI/IIYM ¥ HWCKAXCHUS TIOJE3HBIX CHUTHAIOB (yXyIIIEHHE pa30OpUYMBOCTH peYd) IpH
nepexBaTe MX BCEMU TUIIAMU MOJICIYIIMBAIOMIMX ycTpoiicTB. Kpome Toro, y paamosakiajok c
napamMeTpuuecKo craduiau3anueit 4acToThl ("MATKUM' KaHajJoM) Kak MOCJIEI0BATENIbHOIO, TaK U
napajuieIbHOTO BKIIOUEHHUs Habmogaetrcs "yxon" Hecyledl 4acTOThI, YTO MOXET MPUBECTH K
NoTepe KaHajla Ipuema.

JInist MCKITIOUEHHsI BO3JCHCTBUS MACKHPYIOIIETO TTOMEXOBOI'O CHTHAJa Ha Tene(OoHHBIH
pasroBop B YCTPOICTBE 3alllUThl YCTaHABIMBAETCA CHELMAIbHBIH HU3KOUACTOTHBIM (GWIBTP C
rpaHnyHoi vactoTod 3,4 kl'u, nmomaBisromMil (LIYHTUPYIOLIMI) ITOMEXOBBIE CUTHAIBI U HE
OKa3bIBAIOLINI CYILECTBEHHOTO BIIMSIHUS HA MPOXO0XKIECHUE TOJE3HBIX CUTHAIOB. AHAJIOTMUYHYIO
POJIb BBIMIOJIHAIOT TOJOCOBBIE (HIIBTPHI, YCTaHOBIEHHbIE Ha ropojackux ATC, mpomyckaromue
CUTHAJIbI, YaCTOThl KOTOPBIX COOTBETCTBYIOT CTaHAApTHOMY TenedoHHoMy KaHany (300 I'ry ... 3,4
k['I1), ¥ MOJABIISIOIINE IOMEXOBBIM CUTHAI.

MeTtox yJabTpPa3BYKOBOW MACKHpPYIOLeli MOMeXH B OCHOBHOM aHAJIOTHYEH
paccMOTpeHHOMY BbIlie. OTIHYHME COCTOMT B TOM, YTO MCIIOJIB3YIOTCSI MOMEXOBBIE CHUTHAJIBI
yIbTPa3ByKoOBOro auana3oHa ¢ yacroramu ot 20 ...25 xI'q o 50... 100 xI'm.

MeToa NOBbILICHUS] HATIPSKEHMUs 3aKJII0YAETCS B MOJHATUYN HANpsHKEHUS B TeneOHHOM
JUHUM BO BpEMsI Pa3roBOpa U MCIONb3YeTCA s YXYALIEHUS KauecTBa (DYHKUHOHUPOBAHUS
Tesnie(pOHHBIX paauo3akianok. IlogHsTue HanpsbkeHus B auHMM o 18 ... 24 B BbI3bIBaer y
paguo3aKiafok ¢ IOCIEeN0BATEIbHBIM IOAKIIOUCHUEM U IapaMeTPUYecKOd crabuiausanuen
qacToThl "yxoA" Hecylled 4acTOThl U yXYJIIEHHE pa30OpUMBOCTU PEUYM BCJEJICTBHE Pa3MBITHS
CIEeKTpa CHUTHaja. Y paano3akiaJoK C IOCIEeI0BATEIbHBIM MOJIKIOYEHUEM U KBaplEeBOU
cTabmin3anueil 4acToTel HaOMIOaeTcss yMEHbIIEHUE OTHOILIeHHs curHai/mym Ha 3 ... 10 nb.
TenedonHble pagno3aKiIaJKu C MapajljIeIbHbIM MOJKIIOYEHUEM MPH TaKUX HANPSHKEHUSX B psfe
CJIy4aeB IPOCTO OTKJIIOYAOTCS.

Metoa '"oOHynenus' mpenycmMarpuBaeT IOJady BO BpEMs pPa3roBOpa B JIMHUIO
MOCTOSIHHOTO ~ HAIPSDKEHMs, COOTBETCTBYIOIIETO HANpPSHKEHUIO B JIMHUM TPU  MOAHATON
TesnehoHHOM TpyOKe, HO 0OpPaTHOM MOJSPHOCTH.

OTOT METOA HCHONb3yeTcs Ui HapyleHus (YHKIMOHMPOBAHUS TMOJCIYIINBAIOIINX
YCTPOMCTB € KOHTAaKTHBIM MapAJUICJIbHBIM ITOAKIIOYEHUEM K JIMHUM M HUCIOJIB3YIOLIUX €€ B
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KayecTBE MCTOYHMKA MuTaHua. K TakuMm ycTpoilcTBaM OTHOCATCS: MapajiesbHble TenedOHHbIE
anmapaTsl, IPOBOJHBIE MUKPO(OHHBIE CUCTEMBI C IIEKTPETHBIMA MUKPO(QOHAMH, HCIIOIB3YIOIINE
Tesne()OHHYIO JIMHUIO JJIs mepenayd WH(GOpMAIMH, aKyCTUYeCKHe M TeJleQOHHBbIC 3aKIaIKh C
NUTAaHUEM OT TeJIe(OHHOM JIMHUU U T.JI.

MeTo HU3KOYACTOTHOI MACKMPYIOLIEii MOMeXH 3aKII0YaeTCs B 1MOJa4Ye B JIMHHUIO MPU
MOJIOKEHHON TenedoHHOW TpyOKe MacKUpyloIero curHaina (Hambojee dvacTo, Tuma '"OGernoro
nryma') pedeBoro auara3oHa 4actoT (Kak MpaBUIIO, OCHOBHASI MOIIHOCTh MIOMEXHU COCPEIOTOYCHA
B JMana3oHe 4acToT craHaapTHoro TenedonHoro kanama: 300 ... 3400 ['m) u mpumMeHsercs Uit
MOJIABJICHUS] TIPOBOJIHBIX MHUKPO(MOHHBIX CHCTEM, HCIOJB3YIOIIUX TEIC(POHHYIO JIMHUIO JUIS
nepeaayr MHQGOpPMaIMK Ha HU3KOM YacTOTE, a TAKXKe JJIS aKTHUBH3AIMU (BKJIIOUEHHUS HA 3aIHCh)
JTUKTO(OHOB, MOJKIIOYAEMBIX K TeJIC(POHHOM JIMHUK C MTOMOIIBIO aIalTePOB MIIM MHIYKIIMOHHBIX
JaTYUKOB, YTO IMPUBOJAUT K CMATbIBAHUIO INNICHKHM B PCKUMC 3allMCHU IIyMa (TO €CThb IIpH
OTCYTCTBUH IOJIE3HOTO CUTHANA).

KomneHcanmoHHbIii MeTO/X UCIOJIBb3YETCS sl OJHOCTOPOHHEW MAacCKUpPOBKHU (CKpBITHSA)
peYeBbIX COOOIIEHMI, TepelaBaeMbIX ADOHEHTY 10 TEIEPOHHOM JIMHUY.

CyTp MeTOozAa 3akioyaercss B cieayromieM. [Ipu mepenade cKpbIBaeMOro cOoOOIIEHUs Ha
IPUEMHON CTOpPOHE B TeNePOHHYIO JIMHUIO NPU MOMOINM CHEIHATbHOTO T'eHepaTropa MOJaeTcs
MacKHupymomas nomexa (1(poBoi WK aHANIOTOBBIH MAaCKUPYIOIIMKA CUTHAT PEYEBOrO JUara3oHa
C M3BECTHBIM CHEKTpoM). OJHOBpPEMEHHO ATOT K€ MacKupyroumil curHan ("4ucTeiil” 1mym)
IOJaeTCsl Ha OJIMH U3 BXOAOB JBYXKAaHAJIBHOI'O aJJallTUBHOTO (PMIIBTPA, HAa JPYroil BXOJ KOTOPOIo
[OCTyHaeT aJJuTUBHAs CMECh I[PUHHUMAEMOro IIOJIE3HOIO CHUTHaJla pPEedYeBOro CHUrHajla
(mepenaBaeMoOro COOOIIEHHUS) M 3TOrO JKE€ IIOMEXOBOI'O CHUrHajma. AJJUTHBHBIN (QUIBTP
KOMIIEHCUPYET (II0JIaBJsieT) IIYMOBYIO COCTaBIISIONLYIO M BBIAENSET MOJIE3HBINA CUTHAJ, KOTOPBIH
nojaercs Ha Tesie()OHHBIHN anmapaT UM YyCTPOHCTBO 3BYKO3AIUCH.

HenocratkoM naHHOro MeToja SIBISETCS TO, YTO MAacKHpPOBKA PEUYEBBIX COOOIEHUIT
OJIHOCTOPOHHSIS U HE MO3BOJISIET BECTU ABYXCTOPOHHHUE Tele(OHHBIE Pa3rOBOPHI.

Metoa '"BbikUTraHuMsa' peanuszyeTcss IyTeM I[OJayd B JIMHUIO BBICOKOBOJIBTHBIX
(HanpspokenneM Oosee 1500 B) uMImynbcoB, MPUBOAALIMX K 3JIEKTPUUYECKOMY '"BBDKUTAHUIO"
BXOJIHBIX KAacKaJlOB AJIEKTPOHHBIX YCTPOMCTB IepexBara MHQOpMAIUU U OJOKOB WX MUTaHUS,
rajlbBaHMYECKH MOAKIIOYEHHBIX K Tele()OHHON JIUHUY.

[Ipy ucnonb30BaHUM AAHHOTO MeToJa Tele(OHHBIM ammapaT OT JUHUM OTKIIOYAaeTCs.
[Tomaua wuMOynabCOB B JIMHUIO OCyLlecTBIseTcs JnaBa pasa. Ilepsbrii (mns  "Bbokuranus"
napajuleIbHO MOAKIIOYEHHBIX YCTPOMUCTB) - MPU Pa30OMKHYTOH TenehOHHON JUHHUM, BTOPOH (I
"BBDKUTaHUS" MOCJIE0BATENBHO MOJKIIOUEHHBIX YCTPOMCTB) - MPU 3aKOPOYEHHOH (KaK MpaBuilo,
B LIEHTPAJIbHOM paclpeAeNUTEIbHOM IIUTKE 3/1aHus1) Teae(OHHON JIMHUU.

Jlist 3amuThl TeneOHHBIX JTUHUN UCTIOIB3YIOTCS KaK MPOCTHIC YCTPOUCTBA, PEATU3YIOIINE
OIMH METOJ 3allUThl, TaK M CIOXHbIE, O00ECNeUYMBAIOIINEe KOMIUICKCHYIO 3alllUTy JIHHHUHA
Pa3IUYHBIMH METOJIaMHU, BKJIIOYAs 3alIUTy OT YTEUYKH WHGOPMAIUU 10 AJIEKTPOAKYCTHUIECKOMY
KaHamy.

Ha oredecTBeHHOM pBIHKE MMeeTCsl 00JbIIOe pasHOOOpa3ue cpeAcTB 3amuThl. Cpenu HUX
MO3KHO BbIIENUTH chneaytomue: "SP 17/T", "SI-2001", "KTJI-3","KTJI-400", "Kom-3", "K301-06",
"Huxaga-M", "IIpoxpyct" (I1T3-003), "IIpoxpyct-2000", "Koncyn", "I'pom-3U-6", "I[IpoTor" u
np. OCHOBHBIE XapaKTEPUCTUKU HEKOTOPBIX U3 HUX MpPUBEACHBI B Tabmuie 4.9.
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B akTHBHBIX yCcTpOWCTBax 3allUThl TeNe()OHHBIX JTUHUN HanOoJiee YacTO peanr30BaHbI
METOJI BBICOKOUYACTOTHOM Mmackupyromeir momexu ("SP 17/T", "KTJI-3","KTJI-400", "Kom-3",
"ITpokpyct" (IIT3-003), "IIpoxpyct-2000","I'pom-311-6", "IIpoton" wu ap.) u Merox
yIbTpa3BykoBoi Mackupyromeit momexu ("TIpokpyer" (ITT3-003), "I'pom-31-6").

Meroa cuH(pa3HOM HU3KOYACTOTHOM MACKHUPYIOIICH MOMEXH HCIOJIb3yeTCS B YCTPOHCTBE
"[Mukaga-M", a MeTo HU3KOUYAaCTOTHOM MacKupyroulel noMmexu - B ycrpoiicrBax "lIpokpyet",
"[Ipoton", "K301-06" 1 1p.

Meron "oOnyneHus" mnpumeHsercs, Hampumep, B yctporctBe "llmkama-M", a meton
MOBBILICHUS HANPSKEHMSI B IMHUM - B ycTpoiictse "lIpokpyct".

KomneHcanoHHbIii METOI MaCKUPOBKU PEYEBBIX COOOLIEHUH, MepelaBaeMbIX aOOHEHTY
1o TeneOHHOM JIMHUY, peann3oBan B u3aenun "Tyman".

BonbImMHCTBO yCTPOIMCTB 3aIUTH TPOU3BOASAT aBTOMATHYECKOE H3MEPEHNE HAIIPSKEHUS B
JUHUM U OTOOpaXkaloT ero 3HadeHwe Ha nudpoBom umHaukarope. B mpubope "['pom-31-6" Ha
1IU(POBOM UHIUKATOPE OTOOPAKACTCS YPOBEHD YMECHBIIICHUS HATIPSDKCHUS B JIMHUU.

YcTpoiicTBa 3aliuThl TeNe()OHHBIX JTUHUN MMEIOT CPAaBHUTEIBHO HEOOJbIINE pa3Mephl U
Bec (Hampumep, uzaenue "lIpokpyct" npu pazmepax 62*155%195 mm Becut 1 kr). [lutanue ux,
KaK MPaBUJIO, OCYILIECTBIISETCS OT CETH nepeMeHHoro Toka 220 B. OgHako HEKOTOpbIE YCTpOiicTBa
(manpumep, "K301-06") muTaroTcs OT aBTOHOMHBIX HCTOYHUKOB ITUTAHHMS.

Jua  BeBoma w3 crpos  ("BbDKMraHus" — BXOJHBIX  KackajoB)  CpPEICTB
HECAaHKIIMOHMPOBAHHOTO CheMa MH(OPMAIMK C ralbBAHUYECKUM IOAKIIOYEHUEM K TeJaepOHHON
JUHUU UCTIONB3YIOTCs yeTporcrBa tuma "I1TJI-1500, "KC-1300", KC-1303", "Kobpa" u T1.1.

[Tpubops! UCHIONIB3YIOT BEICOKOBOJIBTHBIE UMITYJIbCHI HanpskeHueMm He menee 1500 ... 1600
B. MoutHocTs "BhiKMTatOIMX" UMIyIbCOB cocTaBisger 15 ... 50 BA. Tak kak B cxeMax 3aKJaJloK
MPUMEHSIOTCS MUHUATIOPHBIE HU3KOBOJBTHBIE JI€TATH, TO BBICOKOBOJBTHBIE HUMITYJIBCHl HX
MPOOMBAIOT M CXeMa 3aKJIaJIKH BBIBOAUTCS U3 CTPOS.

"Bepxuratenu" TeneOHHBIX 3aKIagOK MOTYT paboTaTh Kak B PYYHOM, TaKk H
aBTOMATHUYECKOM pexXnMax. Bpems HenpepbIBHON pabOThl B aBTOMATHYECKOM PEKHUME COCTaBIISET
oT 20 cexyHA 110 24 4acoB.

Tabmuma 5.8 - OCHOBHbBIE XapaKTEPUCTUKU YCTPONCTB AKTHUBHOW 3alUTHI TelePOHHOI
JUHUAN

Tun ycrpoiictBa

HanmeHoBaHHEe XapaKTEPUCTHK

«IIpoxpycT»

«IIpoTon»

«ukana-M»»

Sel SP-17/P

I'pom-3U-6

K3o1-
06

MeTton cuH(pa3HOW HH3KOYAaCTOTHOMN
MacCKHUpYHOILEH IOMEXHU

Metox BBEICOKOYaCTOTHOM X

MacCKUPYIOILEH MoMeXH

Meton YJBTPa3BYKOBOM |

MacKUpYOILEl moMexu

MeTOJl TIOBBIIICHUA HAIPSHYKCHU S

Merton "oOHyneHus"
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Metona HHU3KOYaCTOTHOM X X L L L X
MaCKHUpPYIOILEH OMEXH
Merton "Bepkuranus” - - - - - -
CBETOBas, |CBETOBA
W ukanus CBETOBAsI CBETOBAsI CBETOBas CBETOBAsI
3BYKOBasi |
* * *| * * * * * * *| 210*85
["abGapuTHBIE pa3Mepbl, MM 62*155*195 205*60*285 |68*176*170 |152*104*34 (150*200*50 «30
Bec, kr i 2,3 | 0,6 1,5 0.75
Hanpsoxenue nuranus, B 220 220 220 220/12 220 9
YacToTHBIN
muamazoH  |Lludposas [ugpo
Bast
Lludposas Lludposas MOMEXHS ... [MHANKAIHS I
VHTUKaIUs VHTUKaIs 10 K['. [ymeHbIICHN A
[Ipumeuanue LS
HaNpsOKCHUS. B [HANPSDKEHHS B YpoBeHb [ A
TTMHUH TTMHUH CHUTHaja HaIpsHKeHU P
eHHS B
nomexu 70 | B TUHUH
5 ITMHUH

YerpoiictBo «KC-1300» o6opynoBaHO chenUaabHBIM TalMepOM, IO3BOJISIIOIIMM TMpU
paboTe B aBTOMAaTHYECKOM PEKMME yCTAHABJIMBATH BPEMEHHOW WMHTEPBAJ MOJA4YM WMITYJIHCOB B
JUHUIO B nipenenax oT 10 MuHyT 110 2 CyTOK.

Hapsny co cpenctBaMM aKTUBHOW 3alUThl Ha NPAKTUKE MIMPOKO MCIIOJIB3YHOTCS
pa3uyHble YCTPOWCTBA, IMO3BOJIIONINE KOHTPOJIMPOBATH HEKOTOPHIE MapaMeTphl Tele(OHHBIX
JMHUN M yCTAHABJIMBATh (PAKT HECAaHKIIMOHUPOBAHHOTO MOJKIIOYEHUS K HUM.

MeTtoasl KOHTPOJIA Teﬂe(bOHHLIX JIMHUIIT B OCHOBHOM OCHOBaHbI Ha TOM, 4YTO m000e

MNOAKIIOYCHHUE K HHMM BBI3BIBACT HUM3MCHCHHE OJJICKTPHUYCCKUX IMapaMETPOB JIMHUI: AMIIIUTY
HAIllpsSKCHUA W TOKAa B JIMHUHK, a4 TaKiXKe 3HAYCHUMN C€MKOCTH, HMHAYKTUBHOCTH, AKTUBHOI'O H
PCAKTUBHOI'O COIIPOTHUBJICHUA IMHUU.

IIpocreiinee ycTpoiCTBO KOHTPOJIS Tele()OHHBIX JIMHUN NPeACTaBisieT co00il u3MepuTensb
HanpspkeHus. [Ipu HacTpolike omeparop (UKCHpyeT 3Hau€HUE HamnpsyKEHHE, COOTBETCTBYIOIIEE
HOPMAaJIbHOMY COCTOSIHUIO JIMHUM (KOT/Ia K JIMHUM HE TOJKJIIOUEHbl IOCTOPOHHUE YCTPOUCTBA), U
nopor TpeBoru. IIpy yMmeHbIIEHWH HaNpsKEHUS B JIMHUM OoJiee yCTaHOBJIEHHOTO IOpoTa
YCTPOMCTBOM IIOJJAETCS] CBETOBOM WJIM 3BYKOBOM CUTHAJI TPEBOTH.

Ha npuHnunax wu3MepeHHs HalpsOKEHUs B JIMHUM  ITOCTPOEHBI
CUTHAJM3UPYIOLME O pa3MbIKaHUM  Tele(OHHOM  JIMHUH, KOTOpOE
IIOCJIEIOBATEILHOM IOJKIFOYEHUH 3aKJIaJHOTO YCTPOMCTBA.

U YCTpOUCTBA,
BO3HUKAET IIpPHU

Kak mpaBuio, mogoOHBIE YCTpOHCTBa coJepKaT Takke (GUIBTPHI A 3allUThl OT
npocIylmuBaHus 3a cueT "MukpodoHHOro 3ddexra" B anmeMeHTax TenedOHHOro ammapara u
BBICOKOYAaCTOTHOTO "HaBA3bIBaHUA'".

YcTpoiicTBa KOHTpOJs TenehOHHBIX JTUHHUM, MOCTPOCHHBIE Ha PACCMOTPEHHOM IPHUHIIMIIE,
pearupyroT Ha U3MEHEHUS HAIPsKEHMsI, BBI3BAaHHBIE HE TOJIBKO MOJKIIIOUEHUEM K JIMHUU CPEZCTB
cheMa MHpOpMaIK, HO U KoneOaHusMu HanpsbkeHus:t Ha ATC (4To [uis OTE€4eCTBEHHBIX JTMHHM
JIOBOJIHO  4acTO€ sIBJIEHHE), 4YTO TMPHUBOAUT K 4YacTbIM JIOXKHBIM  CpabaThIBaHUSAM
CUTHAIM3UPYIOIMX ycTporcTB. Kpome Toro, 3TH yCTpOWCTBA HE TMO3BOJSIOT BBISIBUTH



158

NapajuIeJIbHOE MOAKIIOUYEHUE K JMHUU BBICOKOOMHBIX (C CONPOTHUBIEHHEM B HECKOJBbKO MOM)
MOJACIYIIMBAIONMNX  yCTpOHCTB. [loaTOMy TOMOOHBIE YCTPOWCTBA HE HAXOAAT IHPOKOTO
IPUMEHEHHUS Ha IPAKTUKE.

[Tpuniun paboTsl Gosiee CIIOKHBIX YCTPOMCTB OCHOBaH Ha MEPUOJUYECKOM M3MEPEHHU U
aHaJIM3€ HECKOJIbKMX IapaMeTpoB JHMHHUM (Haubojiee 4YacTo: HANpPSDKEHUs, TOKa, a TaKkKe
KOMIUIEKCHOTO (aKTUBHOTO W pPEAaKTHMBHOI'O) CONpPOTUBIEHUS JuHUM). Takue ycTpoiicTBa
MO3BOJIIOT OMPENETIUTh HE TOIbKO (haKT MOAKIIOUEHHUS K JIMHUK CPEACTB CheMa MH(POpMAaIUK, HO
U Ccroco0 moakitoyeHus: (TMOcieAoBaTeNbHOe WM TapaiensHoe). Hampumep, KOHTpOJUIEPHI
tenedonubx juHUE "KTJI-2", "KTJI-3" u "KTJI-400" 3a 4 MuUHYTBHl MO3BOJSIOT OOHAPYKHUTH
3aKJIQJIKH C THTAaHUEM OT Tele(OHHOW JTMHMM HE3aBUCHUMO OT CIocoba, MecTa M BPEMEHH HX
MOJKIIIOUEHUs, a Takxke mnapamerpoB nuHuM U HanpspkeHus ATC. Ilpubopsl Takke BBLAAIOT
CBETOBOM CUTHAJI TPEBOTH MPU KPATKOBPEMEHHOM (HE MeHee 2 CeKYH]1) pa3MbIKaHUH JIMHUU.

CoBpeMeHHbIE KOHTPOJUIEPH! Telle(hOHHBIX JIMHUM, KaK MpaBUiIO, HAPALY CO CPEICTBAMU
OoOHapy’KeHHs] NOJKIIOUYEHHUS K JIMHUU YCTPOMCTB HECAHKLIMOHMPOBAHHOIO CheéMa MH(pOpMalHuy,
000py/I0BaHbl U CPeACTBAMU UX HoJaBieHus. i mogaBieHns B OCHOBHOM HCIIOJIb3YETCS METOJ
BBICOKOYAaCTOTHOM MACKUPYIOILIEH IMoMexu. PexxuM mogaBiaeHus BKIIIOYAETCd aBTOMAaTUYECKU WU
orepaTopoM npu oOHapykeHNH (pakTa HECAHKIIMOHUPOBAHHOTO TTOAKIIOUSHHS K JIMHUH.

Jns 0JOKHpPOBKH PadoThl (HaO0Opa HOMepa) HECAHKIIMOHUPOBAHHO IOJKIFOYEHHBIX
napa/uleJibHbIX TeJe(OHHBIX aNmapaToB UCIOJB3YIOTCS CHelHAJbHbIE JJIeKTPOHHbIE
0JIOKUPATOPBDI.

[MpuHumn pa®oTel MOJOOHBIX YCTPOMCTB COCTOMT B CIEAYIOIIEM. B mexypHOM pexume
YCTPOMCTBO 3alIUTBhl NPOU3BOJUT AHAIU3 COCTOSHUS TeNe(OHHOW JMHUM IYTEM CpaBHEHUS
HalpsDKEHUs B JIMHUU M Ha 3TAJIOHHON (OMOpHOM) Harpy3Ke, MOAKIIOYEHHOMH K 1enH Tele(OHHOTo
annapara. Ilpu mnogHsTMM TpyOKM HECAaHKIIMOHUPOBAHHO TMOJKIOUYEHHOTO MapajielbHOIO
Tesle()OHHOTO ammnapaTa HanpsHKeHWE B JIMHMM YMEHbBINAETCS, 4TO (PUKCUPYETCs YCTPOHCTBOM
3amuThl. Eciu 3T0T (akT 3adukcupoBaH B MOMEHT BeieHMsI TesiepOHHOro pa3roBopa (TpyOka Ha
3alUIaeMoOM TeJle(OHHOM ammapare CHsTa), cpaOaThIBaeT 3BYKOBas M CBETOBas (3aropaercs
CBCTOANOA HECAHKIUOHHWPOBAHHOI'0 MOJAKIIOYUCHUA K J'[I/IHI/II/I) CHUTHaJIN3anus. A ecmm q)aKT
HECAHKIIMOHUPOBAHHOTO TOJKIIOUEHHUs] K JMHUU 3aUKCUPOBAH B OTCYTCTBHM TeJIe()OHHOTO
pasroBopa (TpyOKka Ha 3amMIIaeMoM Tele(OHHOM ammapaTe He CHsTa), TOo cpabaTbiBaeT
CUTHAJIM3aLUs M YCTPOMCTBO 3allUTHI MEPEXOIAUT B PEXHUM OJIOKMpOBaHMA Habopa HoMepa C
napajyielbHOTO TeleOHHOro ammapata. B 3TOM pexuMme yCTPONCTBO 3amUThl HIYHTHPYET
TesniepoHHYIO JIMHUIO conpoTuBieHneM 600 OM (MMUTHpYs CHATHE TPYOKM Ha 3alUIaeMOM
Tele(OHHOM amnmapare), 4YTo TIOJHOCTBIO MCKJIIOYaeT BO3MOXHOCTh HaOopa HoMepa ¢
napajienbHOro Tele(OHHOro anmnapara.

Kpome HecaHKIIMOHMPOBAHHOTO MOJKIIOYEHUS K JIMHUU MapaJlJIeNIbHOTO TeIepOHHOTO
amnmapara TOJO0OHbIE YCTPOHCTBA CHUTHAIM3MPYET Takxke O (akrax oOpbIBa (pa3MbIKaHHS) H
KOPOTKOT'O 3aMbIKaHUs TeJae(OHHON JTMHUU.

5.3 MeToab! U cpeAcTBA 3aIUMTHI HH(POPMAIIUK OT NepeXBaTa KOMIbIOTEPHOI
uHpopManHU

3aH_[I/ITa I/IH(bOpMaI_[I/II/I, O6pa6aTBIBaeMOI71 TCXHUYCCKUMU CPCACTBAMHU, OCYIICCTBIIACTCA C
MNPUMCHCHUEM MACCUBHBIX 1 AKTHUBHBIX MCTOJIOB U CPCACTB.
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ITaccuBHBIE MeTOABI 3aLTUTHI HH(OPMAIIMK HAPaBJICHBI HA:

. ocnabiieHue TOOOYHBIX JJIEKTPOMATHUTHBIX HM3IY4eHHN (MH(DOPMAIMOHHBIX
curHaioB) TCIIM Ha TrTpaHWIle KOHTPOIUPYEMOH 30HBI JIO BEIWYMH, OOECICYMBAIOIINX
HEBO3MOXKHOCTH MX BBIJICTICHUS CPEJICTBOM Pa3BelIKM Ha (DOHE €CTECTBEHHBIX IIIYMOB;

. ocnabneHue HABOJIOK O0OOYHBIX AIIEKTPOMATrHUTHBIX U3ITy4eHUu
(uadopmarmonsbsix curianoB) TCIIM B mOCTOpOHHUX MPOBOJAHUKAX M COSAMHHUTEIHHBIX JTMHUSIX
BTCC, Beixomsmmx 3a Mpeaeibl KOHTPOJIMPYEMOW 30HBI, J0 BEIMYMH, OOECICYMBAIOIINX
HEBO3MOXKHOCTH MX BBIJICTICHHUS CPEICTBOM Pa3BeIKU Ha (POHE €CTECTBEHHBIX IITYMOB;

. UCKIIIOUeHHE (ocimabienue) npocaunBanus WHpopmanuoHHbix curHaisoB TCIIN B
LEeMUd BJICKTPONUTAHUS, BBIXOASAIIME 3a IMpeAesibl KOHTPOJUPYEMOW 30HBI, JO BEJIUYHUH,
o0ecreunBaroIINX HEBO3MOXKHOCTh UX BBIJIEJICHUS CPEICTBOM pa3BelKH Ha (JOHE €CTECTBEHHBIX
IIyMOB.

AKTHBHbBIE METOABbI 3allIUThI I/IH(l)OpMaLII/II/I HaITpaBJICHBI HA:

. CO3JIaHUE MACKHUPYIOIIMX MPOCTPAHCTBEHHBIX 3JICKTPOMAIHUTHBIX MOMEX C ILEJIBIO
YMCHBIIICHUSI OTHOIICHUS CHUTHAJ/IIYM HA TPaHUIE KOHTPOJIUPYEMOW 30HBI 1O BEIHYHH,
00eCTIeYMBarOIINX HEBO3MOXKHOCTD BBIZICIICHHSI CPEACTBOM Pa3BEIKH MHPOPMAIMOHHOTO CHTHAJIa
TCIIY;

. CO3JIaHUE MACKHPYIOLIUX JICKTPOMArHUTHBIX TIOMEX B TOCTOPOHHUX MPOBOJIHUKAX
u coenuHuTeNbHBIX JIMHUAX BTCC ¢ 1menpio YyMEHBIICHHS OTHOIICHUS CUTHAI/IIYM HA TPAHMIIC
KOHTPOJMPYEMOI 30HBI JI0 BEIHUYWH, 00ECIICUYMBAIOIINX HEBO3MOXKHOCTD BBIACICHHUS CPEICTBOM
pasBenku nHopmanuonHoro cm-uana TCIIN.

Ocnabnenne moOOYHBIX dnekTpoMarHUTHBIX wu3nydeHnd TCIIM w wxX HaBOJOK B
IIOCTOPOHHUX NPOBOJHUKAX OCYIIECTBISAETCS MyTeM dKpaHuposaHus H 3azemienus TCIIU u nx
COEIMHUTEINIbHBIX JINHUAMN.

Uckmouenne (ocnmabnenne) npocaunBanus uHbopmarmonHsix curHanioB TCIIM B menwm
AIIEKTPOMHUTAHUS JOCTUTAETCS TyTeM (PUIIbTpallii HHPOPMAIIMOHHBIX CUTHAJIOB.

I[J'ISI CO3aHUA MACKHPYIOIIUX OJICKTPOMArHUTHBIX TIIOMEX HCIIOJB3YIOTCA CHUCTCMbI
MMPOCTPAHCTBEHHOI'O U JIMTHEMHOT O 3alIyYMJICHUA.

5.3.1 DxkpanupoBaHue

DOYHKIHOHNPOBAHME JIIOOOI0 TEXHHYECKOro cpeacrBa HHGpoOpMamUM CBSI3aHO C
MPOTEKAaHUEM IO €r0 TOKOBEAYIIUM 3JIEMEHTAM JJIEKTPUYECKUX TOKOB PaA3IMYHBIX YaCTOT U
00pa3oBaHNEM PAa3HOCTU MOTECHIIMAIIOB MEXTY Pa3IMUHBIMU TOYKAMH €0 DJIEKTPUUECKOU CXEMBI,
KOTOpbIE TOPOXJAIOT MAarHUTHbIE W DJIEKTPUUYECKHE TI0Js, Ha3blBaeMble MOOOYHBIMU
JIEKTPOMATHUTHBIMH U3JTyYEeHUSIMH.

VY31nel U 37EMEHTHl JJEKTPOHHOM ammaparypbl, B KOTOPBIX HMMEIOT MECTO Ooubliue
HAIMpsOKCHUA W IMPOTCKAKOT MAJIBIE TOKH, CO3Jar0T B ONMKHER 30HE SJICKTPOMArHuTHBIC ITOJIA C
npeobiiajaHreM JIIEKTPUUECKON cocTaBistomen. [IpenmyIecTBeHHOE BIMSHUE JJCKTPHUECKUX
MOJICM Ha JJIEMEHTHI AJICKTPOHHOW ammaparypbl HaOMIOAAeTCs W B TEX CIy4asX, KOTja OTH
AJIEMEHTBI MaJIOUyBCTBUTENIbHBI K MATHUTHOM COCTABIISIFOIIEH 3JIEKTPOMArHUTHOTO TOJIA.

V376l ¥ 37€MEHTHI JICKTPOHHOM ammapaTypbl, B KOTOPBIX MPOTEKAIOT OOJbIINE TOKU H
UMEIOT MECTO MaJlble Mepenabl HaupsKEeHUs, CO3/1al0T B OJIMKHEN 30HE 2J€KTPOMAarHUTHBIE OIS
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¢ npeoOiagaHeM MarHUTHOU cocraBiutiomieil. [IpenMyiiecTBeHHOE BIMSAHNUE MarHUTHBIX MOJIEH
Ha anmaparypy HaOJroAaercss TakXke B CiIydae, €CJId paccMaTpUBAaEMOE YCTPOWCTBO
MaJIO4yBCTBUTEIIBHO K 3JIEKTPUYECKON COCTABIISIIOLIEN WM MOCIEAHSAsI MHOTO MEHBIIIE MAarHUTHOU
3a CYeT CBOMCTB M3JIy4aTers.

IlepeMeHHbIE 3IEKTPUUECKOE M MArHUTHOE IOJS CO3AAIOTCA TAKXKE B IPOCTPAHCTBE,
OKpY’KaloIIeM COeAMHUTENbHBIC IMHUM (TIpoBoJa, kadenu) TCITH.

[ToGounsie >nexTpomarauTHble u3nydyeHus TCIIW sABASOTCS NMPUUMHONW BO3HHUKHOBEHUS
3JIEKTPOMArHUTHBIX U NapaMETPUUECKUX KaHAJIOB yT€UYKH UH(OPMAINH, @ TAKKE MOT'YT OKa3aThCs
NPUYMHON BO3HUKHOBEHHS HABOJKHM WH(POPMAIMOHHBIX CHUTHAJIOB B TOCTOPOHHHUX TOKOBEAYILIUX
JUHUAX U KOHCTPYKLUAX. [103TOMY CHM)KEHUIO YPOBHS OOOYHBIX 3JIEKTPOMArHUTHBIX U3ITy4eHUN
yaensercst 00JbII0e BHUMAaHUE.

O¢ddexTuBHBIM MeTOAOM CHMXEeHHUS YpoBHA [IOMU sBusercs SKpaHUpPOBaHHE UX
HMCTOYHHKOB.

Paznuyaror ciexyromue croco0bl SKpaHUPOBAHMUS:

. IIEKTPOCTATUYECKOE;
. MarHUTOCTaTUYECKOE;
. JIEKTPOMArHUTHOE.

DJIEKTPOCTATHYECKOE M MArHUTOCTATHYECKOE JKPAaHHPOBAHHME OCHOBaHbl Ha
3aMbIKAaHUU 3KpaHoOM (00JajaloliM B MEPBOM CIIydae BBICOKOH 3JIEKTPOIPOBOJHOCTHIO, a BO
BTOPOM - MarHUTOIIPOBO/IHOCTBIO) COOTBETCTBEHHO 3JIEKTPUUECKOTO U MarHUTHOTO TOJIEH.

DJIEKTPOCTATHYECKOE JKPAHHPOBAHME 110 CYILIECTBY CBOIAUTCS K 3aMBIKaHHUIO
ANEKTPOCTATUYECKOIO IOJISI HA MOBEPXHOCTh METAIMYECKOTO 3KpaHa U OTBOAY JJIEKTPUUYECKHUX
3apsA0B Ha 3eMiIto (Ha Kopriyc npuOopa). 3a3eMiIeHHE JIEKTPOCTAaTUYECKOTO IKpaHa SIBISETCS
HEOOXOUMBIM 3JIEMEHTOM IIPU peaTu3aluu 3JIEKTPOCTaTUUECKOT0 3KpaHupoBanusd. [Ipumenenue
METaUIMYECKUX DKPAHOB I103BOJIAET IIOJHOCTBIO YCTPAHUTD BIUSHUE 3JIEKTPOCTATUYECKOTO MOJIA.
IIpn HCHONB30BAHMM JUAIEKTPUYECKUX HKPAHOB, ILIOTHO NPWIETAlOIUX K SKPAHUPYEMOMY
AJIEMEHTY, MOXXHO OCJIa0UTh IOJIe MCTOYHMKAa HaBoaku B E pa3, rae E - oTHocurenbHas
JUDJIEKTPUYECKAst IPOHULIAEMOCTh MaTepHalla SKPaHa.

OcHOBHOW 3afauell YKpaHUPOBAHUS DIEKTPUUYECKUX TIOJIEH SIBISETCS CHIKEHHE €MKOCTU
CBS3M MEXKIY OJKpaHHUPYEMBIMH 3JIeMEHTaMH KOHCTpyKIuHu. CrenoBaTenbHO, 3PQPEKTUBHOCTD
SKPAHUPOBAHUSI ONPEIENAECTCS B OCHOBHOM OTHOILIEHHUEM €MKOCTEH CBSI3M MEXKIY UCTOYHUKOM M
perenTopoM HaBOJKH JI0 U TOCJEe YCTAaHOBKH 3a3eMJICHHOTO 3KpaHa. [losTomy mro0bie neicTBus,
MPUBOSAIINE K CHUKEHUIO EeMKOCTH CBSI3H, YBETMUYUBAIOT () (PEKTUBHOCTD SKPAaHUPOBAHUS.

DkpaHupyIOlee IEHCTBUE METAUIMYECKOTO JINCTA CYIIECTBEHHO 3aBUCHT OT KadyecTBa
COCIMHEHUS PKpPaHa C KOPIycoM MprOopa M 4acTei skpaHa apyr ¢ apyrom. OCOOCHHO BaKHO HE
UMETh COCJMHUTEIIbHBIX MPOBOIOB MY YACTSIMH SKpPaHa U KOPITYCOM.

B nmamazonHax MeTpoBBIX M Oosiee KOPOTKHMX JJMH BOJIH COEIMHUTENBbHBIE MPOBOTHUKHU
JUIMHON B HECKOJIbKO CAHTHMMETPOB MOTYT PE3KO YXYAIUTH 3¢ (HEeKTUBHOCTh 3KpaHupoBaHus. Ha
eme 0ojee KOPOTKUX BOJIHAX JIELMMETPOBOrO M CAHTUMETPOBOIO JHANa30HOB COEIMHUTEIbHBIE
MPOBOJAHMKY U IIMHBI MEXY SKpaHaMH HeonmycTUMBI. [[i1st moiydeHus: BbICOKOH 3 (eKTHBHOCTH
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DKPAHUPOBAHUS JJIEKTPUUYECKOTO TIONS 37eCh HEOOXOAMMO TMPUMEHSTh HEMOCPEICTBEHHOE
CIUIONIHOE COEIMHEHHE OT/IEIbHBIX YaCTel dKpaHa APYT C IPYTOM.

V3kne mejaIn U OTBEPCTHA B METANIMYECKOM OJOKpaHE, pasMEPbl KOTOPBIX Mallbl IIO
CpaBHCHHIO C I[JII/IHOﬁ BOJIHBI, IPAKTUYCCKH HC YXYAUIAOT S9KPAHUPOBAHUEC SJICKTPUICCKOTO ITOJIA.

C yBennueHneM 4acToThl 3()(HEeKTUBHOCTh SKPAaHUPOBAHUS CHUKACTCS.

OcHOBHBIE TpeOOBaHUS, KOTOpBIC NPEIBSBISIOTCS K DIICKTPHUYSCKHM SKpaHaM, MOYKHO
cOpMyIHPOBATH CIEAYIOIIUM 00Pa30M:

. KOHCTPYKIIMSI DJKpaHa JIOJDKHA BBIOMPAThCS TaKOW, YTOOBI CHJIOBBIC JIMHUU
AIIEKTPUYECKOTO IMOJIS 3aMBIKAJIMCh Ha CTEHKH SKpaHa, He BBIXOJS 3a €ro MPeIebl;
. B 00J1aCTH HU3KUX YacTOT (Tipu TIIyOnHE MPOHUKHOBEHUS (0) Oobine TommuHb (d),

T.e. mpu 6 > d) >hPEKTUBHOCTH 3JICKTPOCTATHUECKOTO SKPAHUPOBAHMS TPAKTHYCCKU
OTIpeNeNsIeTcsl Ka4eCTBOM JJIEKTPUYECKOTO KOHTAKTa METAJIMYECKOT0 SKpaHa € KOPIYCOM
YCTPOMCTBA U MaJIO 3aBUCUT OT MaTepuaia 3KpaHa M €ro TOJIIHHBI;

. B 0o0nactu BeICOKHX 4acToT (mpu d < 0) 3pPeKTHBHOCTH dKpaHa, padOTAIOMIETO B
AJIGKTPOMArHUTHOM PEXUME, OIPEIENSIeTCS €ro TOJIIMHON, MPOBOJUMOCTBIO W MAarHUTHOU
IPOHHIIAEMOCTBIO.

MarHurocraTu4eckoe 3KpaHUPOBAHHME HCIIOIB3YETCS MPU HEOOXOIMMOCTH TOJABUTH
HaBOJKHU Ha HU3KUX yacTtoTax oT 0 mo 3...10 I

OcHoBHBIE TpeOOBaHMS, IPEABSIBISIEMbIE K MATHUTOCTATUYECKUM dKpaHaM, MOXKHO CBECTU
K CJIeIYIOIINM:

. MarHuTHas MPOHMIIAEMOCTh [la MaTepuasla 3KpaHa JI0JDKHA ObITh BO3MOXKHO OoJiee
BBICOKOM. [[1s1 M3rOTOBIIEHUSI 3KPAHOB KENATEIIbHO NMPUMEHSATh MAarHUTOMSTKHE MaTepuaibl C
BBICOKOM MarHMTHOM MPOHUIIAEMOCTHIO (HarpuMep, epMaion);

. YBEJIMYEHUE TOJIUHBI CTEHOK SKpaHa MPUBOAUT K MOBBIIIEHUIO 3()PEKTUBHOCTH
DKpaHUPOBAHUSA, OJHAKO IIPU OTOM CIEAyeT MpUHMMAaTb BO BHHMMAaHHME BO3MOXKHBIE
KOHCTPYKTUBHBIE OTPaHUYEHHUS 10 Macce ¥ rabapuTaM 3KpaHa;

. CTBIKM, Pa3pe3bl M LIBBI B DKpaHE JOJDKHBI PAa3MEIIAThCS MAPAJUIENBHO JIMHUAM
MarHMTHON MHYKIIUM MarHUTHOTO 1oJisd. VX 4yuciio 10KHO ObITh MUHUMAJIbHBIM;

. 3a3eMJIeHHe OJKpaHa He BiIusfeT Ha 3()(EeKTHUBHOCTb MarHUTOCTATUYECKOTO
SKpPaHUPOBAHUSI.

O} PexTUBHOCTH MAarHUTOCTATUYECKOTO 3KPaHWPOBAHUS IMOBBIIIACTCS MPU MPUMEHEHUHN
MHOT'OCJIOWHBIX 3KPaHOB.

DKpaHUPOBAaHHE BBICOKOYACTOTHOIO MAarHMUTHOTO IIOJII OCHOBAHO Ha MCHOJIb30BaHUH
MarHUTHOM MHAYKIIMH, CO3JAl0IIel B SKpaHe NepeMeHHble HHAYKIIMOHHBIE BUXPEBBIE TOKH (TOKU
®yko). MaruutHoe T1ojie 3TUX TOKOB BHYTPUM D3KpaHa OyJeT HallpaBJI€HO HaBCTpeuy
BO30Y)XJalolIeMy TOJI0, a 3a €ro mpejeiaMH - B Ty € CTOPOHY, UYTO M BO30YXXJaroliee IoJie.
PesynbTupyromee mnoje oOka3blBaeTcs OCIabJCHHBIM BHYTPU 3KpaHa U YCWJICHHBIM BHE €ro.
BuxpeBrle TOKM B DKpaHE pPACHpPENEISAIOTCS HEPABHOMEPHO IO €r0 CEYEHHIO (TOJIIMHE). JTO
BBI3bIBAETCS SIBJIEHUEM MOBEPXHOCTHOTO 3(P¢eKTa, CYIIHOCTh KOTOPOro 3aKIH0YaeTcs B TOM, UTO
NepEeMEHHOe MarHuTHOE ToJjie ocia0eBaeT Mo Mepe NMPOHWKHOBEHMs B TyOb MeTaa, Tak Kak
BHYTPEHHHUE CJIOM SKPaHUPYIOTCS BUXPEBBIMH TOKAMH, LHMPKYJIUPYIOIIMMH B IOBEPXHOCTHBIX
CIIOSIX.
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bnaronaps moBepXHOCTHOMY 3 (EKTy IUIOTHOCTh BUXPEBBIX TOKOB M HAIPSHKEHHOCTD
HNEPEMEHHOT0 MAarHUTHOTO IOJI 10 Mepe YriyOleHns B MeTalul NaJaeT M0 SKCIOHEHIUATbHOMY
3aKOHY.

D¢ (HekTUBHOCT, MAarHUTHOTO SKPAHUPOBAHUS 3aBHCUT OT YACTOTHI M AJIEKTPHUECKUX
CBOMCTB MaTepHaia dKpaHa. YeM HIKe yacToTa, TeM ciadee NeHCTBYET SKpaH, TeM OoblIei
TOJIIMHBI IPUXOTUTCS €r0 JAeNaTh JUIsl IOCTUKEHUSI OJTHOTO U TOTO e 3KpaHupyromero 3¢dexra.
J1ns BBICOKMX 4acTOT, HAYMHAsI C AMAna30Ha CPEeJHUX BOJIH, SKPaH U3 JII000r0 MeTajula TONIMHON
0,5 ... 1,5 mm pneiictByer BechMma 3¢dextuBHO. [Ipy BbIOOpe TONIIMHBI W MaTepuana >KpaHa
CIIEIyeT YYWUTBHIBATh MEXAaHHYECKYIO IPOYHOCTb, KECTKOCTh, CTOMKOCTh MHPOTHUB KOPPO3HH,
yI00CTBO CTHIKOBKH OTJZIEJIBHBIX JETalel U OCYLIECTBICHHUS MEXy HUMHU NIEPEXOIHBIX KOHTAKTOB
C MaJIBIM CONPOTUBIIEHUEM, Y1OOCTBO MMaliK, CBApKU H TIP.

Jlist wactot Beime 10 MI'm meHast 1 Tem OoJiee cepeOpsiHas IieHKa TouHoi 6osee 0,1
MM J1aeT 3HAYUTENbHBINA dKpaHupyromuil 3gdext. [loaromy Ha wactotax Bbime 10 MI'm Bosine
JOIYCTUMO NMPUMEHEHHE 3KPAaHOB U3 (HOJBTUPOBAHHOTO MeTHHAKCA WU APYrOro U30JSIIUOHHOTO
MaTepHaja ¢ HAHECEHHBIM Ha HETO MEIHBIM WUJIH CEPEeOPSHBIM OKPBITHEM.

[Ipu »KpaHUpOBAaHMM MAarHUTHOIO IOJIA 3a3€MJICHHE 3KpaHa HE HM3MEHSAET BEIMYMHBI
BO30Yy)XJaeMbIX B OKpaHe TOKOB H, CJI€JJOBATENIbHO, Ha J(PQPEKTUBHOCTH MAarHUTHOTO
SKpPaHUPOBAHUS HE BIMSET.

Ha  BbIcOKMX  dYacToTax  NpPUMEHSETCS  HCKIIOYUTENBHO  JIEKTPOMATHUTHOE
JKpaHupoBanue. JlelicTBue  SJIEKTPOMArHUTHOIO  JKpaHa OCHOBAaHO Ha  TOM, 4TO
BBICOKOYACTOTHOE 3JEKTPOMAarHUTHOE TMoJie ociabiseTcs UM K€ Cco3laHHBIM (Onaromaps
o0pa3ylommMcsi B TOJIIE DSKpaHa BHXPEBBIM TOKaM) II0JIeM OOpaTHOTO HampaBJICHUS.
Teopuss W mpakTHKa MOKa3bIBAIOT, YTO C TOYKH 3PEHHMS] CTOMMOCTH MaTepuaia U IMPOCTOTHI
W3TOTOBJICHHS MPEUMYIIECTBA HA CTOPOHE AKPAHUPOBAHHOTO TOMEIIECHUSI W3 JIMCTOBOW CTAJIU.
OnHako TOpu NPUMEHEHHUHM CEeTYaTOro HKpaHa MOTYT 3HAYUTENbHO YIPOCTUTHCA BOMPOCHI
BEHTWISAIIMM W OCBEIICHUS TOMEIIeHHs. B CBS3M C ATUM ceTuaThle DKpaHbl TaKKe HaXOJAT
HIMPOKOE MPUMEHEHHUE.

Z[J'ISI H3TOTOBJICHUA DKpaHa uenecoo6pa3H0 HCIIOJIB30BATH CICAYIOIIUC MATCPpUAJIbI:

. ctanp  JucrtoBasg  jaekanupoBaHHas ['OCT  1386-47  tommumuoil  (MM)
0,35; 0,50; 0,60; 0,70; 0,80; 1,00; 1,25; 1,50; 1,75; 2,00;

. cTaib ToHKonucroBas onuHkoBaHHas ['OCT 7118-54 TommmHON  (MM)
0,35; 0,50; 0,60; 0,70; 0,80; 1,00; 1,25; 1,50; 1,75; 2,00;

. ctaib  ToHKonucroBas onuHkoBaHHas ['OCT 7118-54 tommmuHOM  (MM)

0,51; 0,63; 0,76; 0,82; 1,00; 1,25; 1,50;

o cerka ctanbHas TkaHas ['OCT 3826-47 nomep 0,4; 0,5; 0,7; 1,0; 1,4; 1,6; 1,8; 2,0;
2,5;
cetka cranpHas reteHas ['OCT 5336-50 nomep 3; 4; 5; 6;

o ceTka u3 naryHHoi mposonoku mapku JI-80 TOCT 6613-53 0,25; 0,5; 1,0; 1,6; 2,0;
2,5; 2,6.

MerTannndeckue JTUCThI WM MOJTOTHHUIA CETKU JOJKHBI OBITH MEXY COOOM 3JEKTPUUECKU
COEJMHEHBI MO BCeMy MepuUMeTpy. i CIUIONIHBIX SKPaHOB 3TO MOXKET OBITh OCYIIECTBJICHO
aneKkTpocBapkoi win naikoil. IlloB anekTpocBapku WM MalKU JOJIKEH OBITh HENPEPBIBHBIM C
TEM, YTOOBI MOJIYYUTh LIETHHOCBAPHYIO KOHCTPYKIIMIO SKpaHa,
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JlJis ceT4aThiX SKpaHOB MPUTOAHA TH00as KOHCTPYKIIHS I1Ba, 00ECTICYUBAIOIIAS XOPOIIUiA
AIIEKTPUYECKUI KOHTAKT MEXYy COCETHUMHU MOJIOTHUILIAMH CETKH HE pexe yem yepe3 10 ... 15 mm.
JInst 5TOM 1enm MOYKET MPUMEHSATHCS NalKa WK TOUYEYHas CBapKa.

OKpaH, U3rOoTOBJIEHHBIN U3 JIy’)KEHOM HU3KOYIJIEPOJIUCTON CTAJIbHOM CETKH C siuehKou 2,5
... 3 MM, naet ocnabienue mopsaka 55 ... 60 nb, a U3 Takoi ke IBOWHOH (C pacCTOSHUEM MEXY
HapyXHOU U BHyTpeHHeH ceTkamu 100 MM) - okoso 90 nb. DkpaH, U3roTOBIEHHBIN U3 OJIMHAPHON
METHOM CeTKM ¢ s4edkod 2,5 MM, wuMeer ocnabinenue mopsiaka 65 ... 70 nb.
Heobxonumas 3ppeKTUBHOCTh IKpaHa B 3aBUCUMOCTH OT €r0 HA3HAYCHHUS M BEJIMYUHBI YPOBHS
usnyaenus [IDMUH o6erano HaxomuTes B npeaenax 60... 120 nb.

Hapsiny Onokamu ammapaTypbl SKpaHUPOBAHMIO TOJJIEKAT M MOHTa)XKHbIE MPOBOAA U
COCIMHUTEIIbHbIC JIMHUH.

Uro6bl ymeHbIIUTH ypoBeHb [IOMU, HeoOXonMMo OCOOEHHO TIIATENBLHO BBIIOJHATD
COeIMHEHUE O0O0JIOUKM MPOBOJA (9KpaHa) ¢ KopiycoMm ammaparypsl. [loakmiouenue o0010YKH
JIOJDKHO OCYIIECTBIISATBCS MyTEM HEMOCPEJICTBEHHOTO KOHTaKTa (JIydIlle BCETrO IMyTeM MaiKu WU
CBapKH) C KOPITYCOM.

Bwmecre ¢ Tem coenuHeHne 000JI0YKH IIPOBO/IA C KOPITYCOM B OJHOM TOYKE HE OCIa0IsieT B
OKpY’KalOIIEeM MPOCTPAHCTBE MAarHUTHOE I0JI€, CO3/aBaeéMO€ MPOTEKAIOLIUM 110 IPOBOLY TOKOM.
I[JISI OKpaHUpPOBaHHUA MArHuTHOI'O I10JIA HCOGXOIII/IMO co3gaTrhb II0JIE TaKOM K€ BEIWUYWHBLI H
oOparHoro HampasiaeHHus. C 3ToH Leabl0 HEOOXOIUMO BECh OOpaTHBIM TOK SKpaHUPYEMOH LEenH
HalpaBUTh 4Yepe3 HKPAHUPYIOILYIO OILIETKY MpoBoAa. Jljii IMOJIHOrO OCYILECTBJIEHUS 3TOrO
IOPUHIUIA HEOO0XOIUMO, UYTOOBI 3KpaHUpYHOIas 000704Ka OblIa €AMHCTBEHHBIM ITyTEeM JUIs
IpOTeKaHus: 00paTHOIO TOKa.

Bricokast 3 peKTUBHOCTh 3KpaHUPOBAHUSA OOECIEUMBAETCS IMPU HMCIOJIb30BAaHUM BUTOMN
naphl, 3alIMIIEHHON SKpaHUpYyIoIIeld 000I0YKOM.

Ha HHM3KMX "9acTOTax MPUXOJAHUTCS MCIIOIH30BATh 00JIEE CIIOKHBIE CXEMBI SKPAaHUPOBAHUS -
KOaKcHaIbHbIE Kabelu ¢ IBOWHOM OIUIeTKOHN (TpuakcuiIbHbIe Kabenn).

Ha Oosnee BBICOKHMX YacTOTaX, KOTJa TOJIIIMHA AKpaHa 3HAUYUTENILHO MPEBBIIIACT NIyOUHY
MPOHUKHOBEHUS M0JII, HEOOXOAUMOCTh B JIBOMHOM 3KpaHMpOBaHHM oTnagaer. B aToMm cioyuae
BHEUIHSASA NTOBEPXHOCTb UIPAET POJb JJIEKTPUUECKOTO JKpaHa, a 10 BHYTPEHHEH MOBEPXHOCTH
POTEKaI0T 0OpaTHBIE TOKH.

[Ipumenenue skpaHupyromell 000JOYKH CYIIECTBEHHO YBEIUYHUBAET EMKOCTh MEXAY
IIPOBOJIOM M KOPITYCOM, YTO B OOJBIIMHCTBE CIy4aeB HeXeJIaTeIbHO. DKpaHUPOBAHHbBIE MTPOBOJIA
Oosee TpoMO3AKM M HEyTOOHBI MPU MOHTaXe, TPeOYIOT MPENOXpaHEHHUs] OT CIy4daillHbIX
COEIMHEHUH C IOCTOPOHHUMHU 3JIEMEHTAMH U KOHCTPYKLUSAMHU.

JlliHa SKpaHUPOBAHHOTO MOHTAXXHOTO MPOBOJIA JOJKHA ObITh MEHbBIIE YETBEPTU JIITMHBI
caMOW KOpOTKOM BOJIHBI II€PENAaBAEMOr0 IO IPOBOAY CHEKTpa curHana. IIpum umcnonpzoBaHUM
0oJjiee AJIMHHBIX Y4aCTKOB 3KPAaHHPOBAHHBIX MPOBOJIOB HEOOXOJWMO MMETh B BUAY, YTO B 3TOM
Clly4ae DKpaHMpPOBaHHBIM IPOBOJ CIENyET paccMaTpuBaTh KakK JJIMHHYIO JIMHHMIO, KOTOpas BO
n30exaHUM HCKakeHUM (OpMbl IepeaBaeMoro CHUrHajla JOJDKHAa OBIThb Harpy)keHa Ha
COINPOTHBIIEHUE, PABHOE BOJTHOBOMY.
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Jlnsi yMEHBIICHHs B3aHMMHOTO BIIMSHUS MOHTQ)XHBIX LEMeH clenyeT BhIOMpaTh JUIMHY
MOHT@)XHBIX BBICOKOYACTOTHBIX MPOBOAOB HAaUMEHBUIECH, /Ul YETro 3JEMEHThl BBICOKOYACTOTHBIX
CXeM, CBSA3aHHbIE MEXIy COOOH, cienyeT pacmojaraTb B HEMOCPEACTBEHHOW OIM30CTH, a
HE3KPaHUPOBAHHBIE [TPOBOJIA BHICOKOYACTOTHBIX LIETIEN - MPHU MEePECEUEHUN MO/ MPSMBIM YIJIOM.
[Tpu mapanienbHOM pacloJOKEHUU TaKue MPOBOAA JOJIKHBI ObITh MAaKCUMAJIbHO YAAJEHBI JPYT
OT Jpyra WM pa3felieHbl SIKpaHaMH, B Ka4eCTBE KOTOPBIX MOI'YT OBbITh HCIOJIb30BAHbBI HECYIHUE
KOHCTPYKLUU AJIEKTPOHHOMN anmnapaTypsl (koxyX, IIaHeNb U T.1.).
OKpaHMpOBAaHHbIE IPOBOJA W Kabenu cleyeT NIpPUMEHSITb B OCHOBHOM JJIsl COEAMHEHUS
OTJENIBHBIX OJIOKOB M Y3JIOB JIPYT C IPYTOM.

KaGenpHbIe SKpaHbl BHINOJHSAIOTCA B (OpME HMUIMHIPA U3 CIUIOIIHBIX 000JIOYEK, B BHUIE
CHUPAJILHO HAMOTAHHOM Ha Kalesb IUIOCKOM JICHTHI WJIM B BUJE OIUIETKH U3 TOHKOM MPOBOJIOKH.
OKpaHbl NPU 3TOM MOTYT OBITh OIHOCIOMHBIMM M MHOTOCIOWHBIMH KOMOMHHMPOBAHHBIMH,
U3TOTOBJICHHBIMU W3 CBUHIA, MEJHW, CTalld, alIOMMHHMS M HMX COYETaHWM (aITIOMHHHII-CBHHEIL,
AIIOMUHUI-CTalb, ME/b-CTab-ME/b U T.[1.).

B xa0Oensax ¢ Hapy>XHbIMU I1JIAaCTMAaCCOBBIMHA o0ooukamMu IMPUMCHATIOT SKpaHbl JICHTOYHOT'O
THUIa B OCHOBHOM M3 QJIFOMUHHEBBIX, MEHBIX U CTAJbHBIX JICHT, HAKJIAABIBAEMBIX CITUPATBLHO WU
MIPOJIOIBHO BJIOJIb KaOes.

B o0macTu HU3KHX 4YacTOT Kopmyca IMpUMCHSACMbBIX MHOT'OIITBIPBKOBBIX HU3KOYACTOTHBIX
Pa3bEMOB ABJIAIOTCA 3KpaHaMU W OOJIKHBI UMCTb HaIIe)KHI)If/'I BHGKTpI/ILIeCKI/Iﬁ KOHTAaKT C O6III€I\/JI
IIMHON WIIH 3eMIiIeH an60pa, a 3a30pbl MCXKAY Pa3beMOM U KOPITYCOM JOJI’KHBI OBITH 3aKPbIThI
SJICKTPOMArduTHBIMHA YIINIOTHAIOIIUMU HPOKIAJKaMH.

B o0macté BBICOKMX YacTOT KOAaKCHAJbHbIE KaOelu JOJDKHBI OBITH COTJIACOBAHBI 1O
BOJIHOBOMY COINPOTHBIJIEHHIO C HCIIOJIB3YEMBIMH BBICOKOYACTOTHBIMHU paszbeMaMu. IIpu 3anenke
KOaKCHUaJIbHOrO Kabessi B BBICOKOYACTOTHBIE pa3beMbl JKMJIa Kabelsl He 10JKHA UMETh HaTSKEHUs
B MECT€ COCMHEHUs C KOHTAKTOM pazbeMa, a caM Kabesb J0JKEeH OBITh )KECTKO MPUKPEIJIeH K
IIaCCH aImnapaTypsl BOJIU3U pa3beMa.

Jig 3¢(dEeKTUBHOIO HSKpPaHUPOBAHUS HHU3KOYACTOTHBIX IOJIEH HPUMEHSIOTCS SKpaHbI,
U3TOTOBJICHHbIE W3 (EPPOMATHUTHBIX MAaTepuajgoB ¢ OOJIBLION OTHOCHUTENBbHOM MarHUTHOU
IIPOHMIAEMOCThIO. 1Ipy HamMumm Takoro HSKpaHa JMHUM MAarHUTHOW HHIYKLIHH IPOXOAST B
OCHOBHOM II0 €ro CTEHKaM, KOTOpble 00J1aJal0T MajbIM COINPOTUBIEHHUEM IO CPaBHEHMIO C
BO3J1yIIHBIM [TIPOCTPAHCTBOM BHYTPH JKpaHa.

KauectBo OKpAaHUPOBAHUA TaKUX MOJIEH 3aBUCUT OT MarHMTHOM MMPOHUIACMOCTH 5KPaHa U
COIIPOTUBJICHUA MAarHuTOIIPOBOJa, KOTOPOEC 6y21€T TEM MCHbBIIEC, YEM TOJIIIC 5KpaH WU MCHBIIC B
HEM CTBIKOB U IIBOB, HAYIIHUX IMOIICPCK HAITPABJICHU A JIMHUY MarHUTHOM HHAYKIHU.

Haunbonee SKOHOMHYHBIM CHOCOOOM SKPAaHUPOBAHHS WH(GOPMAIMOHHBIX JIMHUM CBS3U
mexny ycrpoiictBamu TCIIM cuntaercs rpynmnoBoe pazMelieHne ux MHGOpMalMOHHBIX KalOesei
B DKpPaHUPYIOIIUN pacripeaenuTenbHblii kKopoo. Korga Takoro kopo6a He UMeeTCs, TO PUXOIUTCS
SKPAaHUPOBATh OT/IECIbHBIE JINHUH CBSI3H.

J1J1s 321U Tl TUHUH CBSI3U OT HABOJAOK HEOOXOAUMO Pa3MECTUTD JIMHHUIO B DKPAHUPYIOIIYIO
OTUIETKY WU (DONBTY, 3a3€MJICHHYIO B OJIHOM MECTEe, YTOOBI M30€XaTh MPOTEKAHHS 1O JKpPaHY
TOKOB, BBI3BAHHBIX HEAKBUIIOTCHIIMAIIBHOCTHIO TOYEK 3a3E€MJICHUSI.
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JUnist 3aIUTHl TMHUK CBSI3U OT HaBOJOK HEOOXOIMMO MUHUMH3UPOBATh IUIONIA/Ib KOHTYpa,
00pa30BaHHOIO MpPSIMBIM M OOpaTHBIM MPOBOAAMHU JMHUHU. Ecnu nuHMA mpenactaBiser coOoil
OJMHOYHBIM IIPOBOJ, a BO3BPATHBIM TOK TEYET II0 HEKOTOPOW 3a3eMIIAIOLICH ITOBEPXHOCTH, TO
HE00X0IMMO MaKCUMaJIbHO NMPHOIM3UTH NPOBOJ K MOBEepXHOCTH. Eciu nuHus obpa3zoBaHa ByMs
OpOBOJAMH, TO HX HEOOXOAMMO CKpPYTHUThb, OOpazoBaB Oubwiap (BuTyio mnapy). Jlunuwm,
BBINOJIHEHHBIE U3 HKPAHUPOBAHHOT'O IPOBOJIA UM KOAKCHAIBHOTO Kabesl, B KOTOPBIX IO OIJIETKE
IPOTEKAEeT BO3BPATHBIA TOK, TAKXKE OTBEUAIOT TPEOOBAHWIO MUHHMHU3ALMHU IUIOMIATM KOHTYpa
JIMHHH.

Hawmyunryro 3aimry Kak OT 3JIEKTPHYECKOTO0, TaK U OT MArHUTHOTO TIOJIeH 00eCIeunBarOT
uH(OPMAIIMOHHBIE JIMHUW CBSI3M THUNA OJKpaHUpOBaHHOTO Oudwunsapa, Tpudumspa (Tpex
CKPYYCHHBIX BMECTE MPOBOJIOB, M3 KOTOPHIX OJHMH HCIIOJIL3YETCS B Ka4eCTBE AJIICKTPUYECKOTO
9KpaHa), TPHAKCHIBHOTO Kalelss (M30JIMPOBAaHHOIO KOAKCHIIbAJIBHOTO Kadess, MOMEIIEHHOTO B
ANEKTPUUECKUI JKpaH), SKPaHUPOBAHHOTO ILIOCKOTO Kabens (IUIOCKOTO0 MHOTO-ITPOBOJHOTO
Ka0eJIst, MOKPBITOTO C OJTHOM MU 00EUX CTOPOH MEIHOU (HOJIBroif).

[IpuBeneM HECKOJBKO CXEM, HCIOJb3yeMbIX Ha yactorax mnopsaka 100 kl'u. ILlems,
NOKa3aHHas Ha puc. 5.4a, uMeeT OOJIBLIYIO IJIOLIA/lb NETJIH, 00pa30BaHHON "IPSAMBIM" MIPOBOIOM
u "3emsueit". Orta 1enb MOJABEpPKEHA MPEKIE BCET0 MAarHUTHOMY BIIMSHHUIO. DKpaH 3a3eMJIEH Ha
OJIHOM KOHILIE U HE 3alMINAET OT MarHUTHOro BIMsHM. IlepexonHoe 3aTyxaHue Ui 3TOH CXEMBI
npuMeM paBHbIM O 1b ISt cpaBHEHUS C 3aTyXaHHEM CXeM Ha puc. 5.4.0-u.

Cxema Ha puc. 5.40 MpakTUYECKH HE YMEHbBIIA€T MarHUTHYIO CBfA3b, TaK Kak OOpaTHbIN
IIPOBOJ 3a3€MJIEH C O0OMX KOHIIOB, U B 3TOM CMBICIE OHAa aHaJOrMYHa cXeMe Ha puc S5.4.a.
CremneHp yny4ylIeHUs COM3MEpHMa C OTPEIIHOCThIO pacyeTa (M3MEpeHus).

Cxema Ha puc. 5.4 B OTJIMYAETCsl OT CXEMBI Ha pHc. 5.4 a HanuuueM oOpaTHOro MPOBOJA-
KOaKCHaJIbHOIO 3KpaHa, OJHAKO SKPAaHMPOBAHWE MArHUTHOTO MOJS YXY/IIIEHO, TaK Kak IeMb
3a3eMJieHa Ha O0OMX KOHIAX, B pe3yibTaTe yero ¢ "semueil" oOpasyercss memis OoibIIon
TUIOILA/H.

Cxema Ha puc. 5.4 T HO3BOJISIET CYIIECTBEHHO MOBBICUTH 3allMIlEeHHOCTh Lenu (- 49 nb)
Omarosmapsi CKpyTke MpoBoAoB. B 3ToM citydae (10 cpaBHEHHMIO CO cXxeMoil Ha puc. 5.4.0) neriu
HET, IOCKOJIbKY TPaBBI KOHEII IIeTTH He 3a3eMJICH.

JlanpHelee MOBBILEHNE 3AIIMIIEHHOCTH LENU JIOCTUIaeTCsl NMPUMEHEHHEM CXEMBbl Ha
puc. 5.4.c, KoakcHanbHas 1eNb KOTOPOH 00ECIeunBaeT Jy4lllee MArHUTHOE YKPAHUPOBAHUE, YEM
CKpYY€HHas 1apa Ha puc. 5.4.1.

Ilnomane meTin B cXxeMe Ha puc. 542{ HC 6OJ'ILIJ_IG, 4CM B CXCMC Ha puC. 5.4 .I', TaK KakK
MMpOoaO0JbHAsA OCh OKpaHa KOAKCUAJIbHOI'O Kabes COBITAAACT C €0 HEHTPAJIBbHBIM ITPOBOAOM.

Cxema Ha puc. 5.4.e MO3BOJSET MOBBICUTH 3AIMIIEHHOCTh LEMU Onarojgapst TOMYy, 4TO
CKpYYEHHas Iapa 3a3emJIeHa JIMIIb Ha OJHOM KoHIe. KpoMme Toro, B 3TOi cXxeMe UCHONb3yeTcs
HE3aBHCHUMBIH 3KpaH.

Cxema Ha puc. 5.4 UMeeT Ty ke 3alUIIeHHOCTh, YTO U cxema Ha puc. 5.4.e: 23peKT ToT
XKe, YTO W TPU 3a3eMJICHUU Ha 00OMX KOHIAX, TOCKOJIBKY JUTMHA IIETH W dKpaHa CYIIECTBEHHO
MeHbIIIe paboyeli JUIMHBI BOJTHBI.
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[IpyunHbl yaydiieHus 3alIUIIEHHOCTH CXE€Mbl Ha pucC. 5.4.3 10 CpaBHEHMIO C puc. 5.4.K
OOBSICHUTH TPYAHO. BO3MOXKHON MPUYMHONW MOXKET ObITh YMEHBIICHHUE TUIOIIAA SKBUBAJICHTHOMN
MeTIIN.

Bonee moTHas ckpyTka mpoBoaOB (cxema puc. 5.4u) MO3BOJISIET JOMOJHUTEIHHO
YMEHbBIIUTh MarHUTHYIO CBSI3b. KpoMe TOro, mpu 3TOM yMEHBIIAETCS U AJIeKTpUYecKas CBs3b (B
000MX IPOBOJIAX TOKU HABOJATCS OJUHAKOBO).

JIisi yMEHbBIIEHUS] MAarHUTHOM M 3JIGKTPUUYECKOW CBSI3U MEXK]y MPOBOJAMU HEOOXOIUMO
YMEHBLIUTh IUIONIA/lb METIM, MAKCUMAJIbHO PAa3HECTH LENHU U MAKCUMAJIbHO YMEHBIIUTbH JJIUHY
napaiensHoro npooera auanid TCIIM 1 MOCTOPOHHUMH TPOBOTHUKAMH.

[Tpu nyneBwix ypoBHsx curHayioB (0 dB ) B coenuautenpapix quHusaXx TCIIN mexny HUMH
¥ MTOCTOPOHHUMH MPOBOJHUKAMH JOJDKHO 00ECIIeUnBaTHCS NMEPEXOAHOE 3aTyxaHue He menee 114
dB (13 Hn). /lanHOe mepexojHOe 3aTyxaHue 0oOecnednBaeTcs, Kak MpaBWIIO, IPU MPOKIAJIKe
kabeneit TCIIM na paccrossuum He Menee 0,1 M OT MOCTOPOHHUX HPOBOTHHUKOB. [Ipu 3TOM
nomyckaercss npokianka kabeneid TCIIM BmioTHY:0 ¢ HOCTOPOHHUMH HPOBOJHHKAMH IPU
CyMMapHOM JUIMHE UX COBMECTHOTO mpobera He 6onee 70 M.

E h@];
i

]
Pucynok 5.4 - CpaBHeH#HE 3alIUIIIEHHOCTH PA3IUYHBIX 1NN OT BIMSHUS BHEITHUX MAarHUTHBIX U
JJIEKTPUYECKUX LIETIEN:

a) 0 nb; ©) -2 nb; B) -5 nb; r) - 49 1b, ckpyuennas napa, 18 BuTKkoB Ha mMeTp; A) - 57 A0;
e) - 64 ab, cxema mpeANOYTHTEIbHA Ha BBICOKMX dYacToTax; k) - 64 nab; 3) - 71 nab;
n) - 79 nb, ckpyuenHas napa (54 BUTKa Ha METp)

DOKpaHUPOBAaTbCA MOTYT HE TOJIbKO OTHelbHbIe ONOoKM (y37bl) ammapaTtypbl U HX
COEIMHUTEIIbHBIE IMHUH, HO U IIOMEIIEHHUS B LIEJIOM.

B 00bIuHBIX (HEIKPAaHUPOBAHHBIX) IMOMELICHUAX OCHOBHOH OJKpaHUPYIOIUH >PQeKT
o0ecnevynBaroT Ke1e300€TOHHBIE CTEHBI JOMOB. DKpaHUPYIOIINE CBOMCTBA JIBEpEl U OKOH XYXKeE.
JI1s OBBIIEHNSI DKPAHUPYIOIUX CBOMCTB CTEH MPUMEHSIOTCS JONOJIHUTENBHBIE CPEJICTBA, B TOM
YHCIIe:

. TOKOITPOBOJIAIINE JIAKOKPACOUHBIE TOKPBITUS HIIM TOKOIIPOBOASIINE 000H;
. LITOPBI U3 METAJUIN3UPOBAHHON TKAHM;
. METaJUIM3UPOBAaHHbIE CTEeKJIa (HapUMep, U3 ABYOKHCH 0JIOBa), YCTaHABJIMBAaEMbIE B

MCTANIMYCCKUEC UIIN MCTAJUIN3UPOBAHHBIC paMBbl.
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B nomelneHnn 3KpaHUpYyOTCS CTEHBI, IBEPU U OKHA.

IIpu 3akpeiTMM 1BEpU JNODKEH OOECIEUMBATHCA HAJEKHBIA SIEKTPUUECKUN KOHTAKT CO
CTEHKaMH MOMENICHHS (C IBEpHON paMoii) o BceMy MepuMeTpy He pexe dem uvepe3 10 ... 15 mm.
Jlist aTOro MOKeT OBITh MpUMEHEHa MpYyKUHHas TpedbeHka u3 (ochopuctoit OPOH3BI, KOTOPYIO
YKPEIUISIOT 110 BCEMY BHYTPEHHEMY [IEPUMETPY IBEPHOM pambl.

OxHa IOHKHBI OBITH 3aTSHYTHI OJHUM WM JIByMs CJIOSIMH MEIHOH CETKU C SYCHKOH He
Ooiee 2*2 MM, IpUYEM PACCTOSIHHE MEXKIY CIOSIMHU CETKH JOJDKHO ObITh He MeHee 50 mm. O6a
CIIOS CETKH JIOJDKHBI MMETh XOPOIIMH 3JEKTPHYECKUH KOHTAKT CO CTEHKAMHU ITOMEUICHUs (C
pamoii) mo Bcemy nepumerpy. CeTku yaoOHee AenaTh ChbeMHBIMA M METAJUTMYECKOe OOpamiieHue
CHhEMHOI YacTH TaKKe OJDKHO UMETh NPYXHHAIINE KOHTAKTHI B BHJIE TpeOeHKH U3 pochopucToit
OpOH3BI.

HpI/I IIpOBCACHUHU pa60T N0 THIATCJIIBHOMY SKpPaHUPOBAHUIO HO,Z[O6HBIX MOMEIICHU
H€06XOI[I/IMO OOAHOBPEMCHHO 00eCIIeYnTh HOPMAJIbHBIC YCJIIOBHUA JIA pa60Tafomer0 B HEM
YCJIOBCKA, MPEKAC BCCIO0 BEHTUIIALNIO BO3AyXa U OCBCIICHUC.

KoHcTpykuus skpaHa Ui BEHTWISLIMOHHBIX OTBEPCTUH 3aBHCUT OT JUara3oHa 4acToT.
Jnsa yactor Menee 1000 MI' mnpuMeHSIOTCS COTOBbIE KOHCTPYKLMM, 3aKpbIBarollne
BEHTWISILIIOHHOE OTBEPCTHE, C NPSAMOYIOJIbHBIMU, KPYIJIBIMH, IIECTUTPAHHBIMU stueiikamu. Jlis
JoCTIKeHUS 3(pPEeKTUBHOTO SKPAaHUPOBAHUS Pa3MEPHI sIUEEK JOJDKHBI OBITHh MEHEE OHOM J1eCATON
OT JUIMHBI BOJHBI. IIpy MOBBIMIEHNH YaCTOTHI HEOOXOIUMBIE Pa3Mephl AYEEK MOTYT OBITh CTOJb
MaJIbIMH, YTO YXYAIIAETCS BEHTHIISALIUA.

DKpaHUPOBKY 3JIEKTPOMAarHUTHbIX BOJIH Oojiee 100 ab MOXXHO OOecneduTh TOJBKO B
CIIELMATBbHBIX SKPAaHUPOBAHHBIX KaMmMepax, B KOTOPBIX JJIEKTPOMArHUTHBIM SKpaH BBINOJIHEH B
BHJIC DJIEKTPOTEPMETUYHOTO CTAJBbHOTO KOPITyCa, a JJisi BBOAA AJICKTPUUYECKUX KOMMYHHUKAIIUN
UCTIONB3YIOTCS CHeMabHbIE (DUITBTPHI.

Pa3Mepbl 3KpaHHPOBAHHOTO IOMEIICHUS BBIOMPAIOT HCXOAS M3 €ro Ha3sHAuCHHs W
croumMocTd. OOBIYHO DKPAHUPOBAHHBIC MOMEIIECHHUS CTPOSAT IUIOIMAAbI0 6...8 M2 TpU BBICOTE
2,5.3m.

5.3.2 3azemiieHHe TEXHUYECKHX CPEACTB
Heo0xonmMo mnoMHuTb, uTOo 3KpaHupoBanue TCIIM u coenMHUTENBHBIX JIMHUN
3(pPEKTUBHO TOJIBKO MPU NMPABHIBHOM HX 3a3eMJIeHUU. [103TOMy OJTHUM U3 BaKHEHIIUX YCIOBHM

no 3amute TCIIU sBnsieTcs npaBUIIbHOE 3a3€MJIEHUE 3TUX YCTPOMCTB.

B Hacrosmee Bpems CyIIECTBYIOT pas3jiuyHble THUNbI 3a3emiieHuid. Hambosee wacto
UCTIOJIB3YIOTCS] OHOTOYEYHbIE, MHOTOTOUYEYHbIE U KOMOMHUPOBaHHbIE (THOPUAHBIE) CXEMBI.

Ha puc. 5.5 MpEaACTaBJICHA OAHOTOYCYHAs IMOCIICAOBATCIIbHAA CXEMaA 3a3CMIICHU .

Yerpsheree 1 mnﬁmnit Verpokicmo 3 [Hﬁpﬂﬂ‘m-ﬁl

PI/IC}’HOK 5.5- OI[HOTO‘IG‘{HaH nocjacaoBaTCiabHasd CXEMa 3a3CMJICHUA
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Orta cxema Haunbozee rnpocta. OHAKO €l MPUCYI HEIOCTATOK, CBA3AHHBIN C MPOTEKAaHHEM
00paTHBIX TOKOB Pa3jIMYHBIX LIeTIel Mo O0IIeMy y4acTKy 3a3eMJstouleil nenu. Benencrsue storo
BO3MO>KHO TIOSIBJIEHUE ONIACHOI'0 CUTHAJIa B IOCTOPOHHUX LEIAX.

B onnoTtoueuHoil mapamienbHOM cxeme 3azemiieHust (puc. 5.6) 3TOro HeJoCTaTKa HeT.
OpHako Takas cxeMa TpeOyeT OOJIBIIOro YMCIIa MPOTAKCHHBIX 3a3EMIISIONINX TPOBOJHUKOB, H3-32
4ero MOXKET BO3HHMKHYTh MpoOiieMa C OOECIeueHHEM MalloTO COMPOTHBIICHUS 3a3eMIICHUS
y4acTKoB Imenu. Kpome Toro, Mexay 3a3eMIIIOIMMH  MPOBOJHMKAMH MOTYT BO3HHKATh
HEKENIaTeNIbHBIC CBSI3M, KOTOpPBIE CO3JAIOT HECKOJIBKO IYyTeH 3a3eMJICHHSI JUISl  KaKIOTO
ycTpoiicTBa. B pesyibTare B cHCTeMe 3a3eMJICHHS MOTYT BO3HHUKHYTh YPaBHUTEIBHBIC TOKH U
MOABUTHCA Pa3HOCTh MNOTCHIHUAJIOB MCKAY Pa3JIMYHbIMU YCTPOﬁCTBaMH.

Yerpoficreo 1 Verpokerws 2 Yerpuierso 3

PI/ICYHOK 56- O,Z[HOTO‘IC‘IHEIH mapajuiCjibHasg CXeMa 3a3CMJICHHUA

MHororodeuHas cxema 3a3emyieHHs (puc.5.7) MpPaKTHYECKH CBOOOJHA OT HEIOCTATKOB,
NPUCYIIMX OJHOTOYCYHOH cxeme. B 3TOM ciydae OTHENbHBIC YCTPOWCTBA M y4acTKH KOpITyca
WHJUBHYAJIbHO 3a3eMiIeHbl. IIpyM NpoexkTHMpoBaHMHM W peanu3ali MHOTOTOYEYHOW CHUCTEMBI
3a3eMJICHUST HEOOXOIMMO MPHHUMATh CHCIHMAIbHBIC MEpPbl Ui HMCKIIOYCHHUS 3aMKHYTBIX
KOHTYPOB.

Yempokeree 1

VerpoficTen 2 Yerpoiicree 3 ¥ Yempofcrea 4

L 4 L

Pucynok 5.7 - MHOrotoueuHas cxema 3a3€MJICHUS

Kak mnpaBuio, OIHOTOYEUHOE 3a3€MIICHHE IPUMEHSAETCS Ha HHU3KHX 4YacToTax IpuU
HEOOJIBIINX pa3Mepax 3a3eMIISIEMbIX YCTPOWCTB U paccTOsSHUSAX Mexay Humu menee 0,5°A. Ha
BBICOKMX YacTOTax MpH OOJBIIMX pa3Mepax 3a3eMJsIeMbIX YCTPOWCTB M 3HAUYUTENBHBIX
pPacCTOSIHUSAX MEXJAYy HUMH MCIOJB3yeTCd MHOTOTOYEYHas CHCTemMa 3a3eMieHus. B
IPOMEXYTOUHBIX clydasx 3(QQeKTHBHa KOMOWHUpOBaHHas (TMOpHAHAS) CHUCTEMa 3a3eMJICHUS,
MpeACTaBISIIONIasl cOO0M pa3IMYHBIC COYETAHUSI OJHOTOYEYHOW, MHOTOTOUYECYHON W TUIaBaroIIeH
3a3eMIIIOILUX CUCTEM.

3a3eMIIcHHE TEXHHYCCKUX CpeaACTB CUCTEM I/IH(I)OpMaTI/ISaLII/II/I n CBA3HU OOJDKHO OBITh
BBITIOJTHEHO B COOTBETCTBHUH C OIIPCACICHHBIMU IIPpaBUIIaMU.

OcHoBHBIE TpeOOBaHUS, TMPEIbSIBIIEMbIE K CHCTEME 3a3€MJICHHS, 3aKII0YaloTCsi B
CIITYIOLIEeM:
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. CHUCTeMa 3a3eMJICHHsI JIOJDKHA BKJIIOYATh OOIIMH 3a3eMIIMTENb, 3a3EMIISIOIINN
Ka0eJb, NIMHBI ¥ POBOJIA, COSAUHSIONINE 3a3€MIIUTENb C 00BEKTOM;

. COMNPOTHUBIICHUS 3a3€MJISIONIMX MPOBOAHUKOB, a TAKXKE 3EMIISHBIX IIWH JOJKHBI
OBITh MUHUMAJIbHBIMU;

. KaQK/JIbIN 3a3eMJISIEMbIN 3JIEMEHT JIOJDKEH ObITh MPUCOSIUHEH K 3a3€MJIUTENI0 WU K
3a3eMIIAIOIIEN MarucTpajid MpH [OMOIIM OTIENBbHOrO oTBeTBieHus. llocienoBaTenbHOE
BKJIFOYEHHE B 3a3€MJISIIOLIUIN TPOBOIHUK HECKOJIBKUX 3a3€MIISIEMbBIX JIEMEHTOB 3aIpeIaeTCs;

. B CHCTEME 3a3eMJICHUS JIOJDKHBI ~ OTCYTCTBOBATh 3aMKHYThIE€  KOHTYPBI,
00pa3oBaHHbIC COCIMHEHUSIMHU WJIM HEXENATeIbHBIMU CBA3SMU MEXKAY CUTHAJIBHBIMU LEMSMU U
KOpPITycaMH YCTPOMCTB, MKy KOPITyCaMU YCTPONCTB U 3eMIICH;

o CICaycCT nu3oerarhb HCIIOJIb30BaHUA O6H.[I/IX IIPOBOAHHUKOB B CHUCTEMAxX
OKPaHUPYIOIIHUX 3336MJ'I€HI/II71, 3allIMTHBIX 3a3eMJICHHH M CUTHAJIbHBIX HeHeﬁ;
° KauCCTBO  JJICKTPUYCCKHUX COCOUHEHMI B CHCTEME 3a3eMJICHHS JIOJDKHO

obecrieunBaTh MHUHHMAJIBHOE CONPOTUBJICHUE KOHTAKTA, HAJEKHOCTh W MEXAHHUYECKYIO
MPOYHOCTH KOHTAKTa B YCIOBHUSIX KJIMMATHYECKUX BO3JCHCTBUIM U BUOpaIuu;

. KOHTAaKTHBIC COCIMHECHMSI JOJDKHBI HCKJIIOYaTh BO3MOXKHOCTH OOpa3oBaHUs
OKCHUJIHBIX TIJICHOK HA KOHTAKTUPYIOIIMX IMOBEPXHOCTSIX U CBS3aHHBIX C JTUMH IUICHKaAMHU
HEIWHEHHBIX SIBJICHUM;

. KOHTaKTHBIE COEJAMHEHHS JIOJDKHBl MCKJII0YaTh BO3MOXKHOCTH 0Opa30BaHUS
rajJlbBaHMYECKUX Map AJIs MPEeOTBPAILIEHUS KOPPO3UH B LIEIAX 3a3€MJICHHUS;
. 3apelaeTcss UCIO0Ib30BATh B KAYECTBE 3a3EMJISIOILEIO YCTPOMCTBA HYJIEBBIE (ha3bl

AIIEKTPOCETEeN, METAUIOKOHCTPYKIIMH 3IaHUH, UMEIOLINE COCAMHEHHE C 3eMJICH, METaNIMUeCKHe
000JIOYKM TOJ3EMHBIX Kalenel, MEeTaJuIn4ecKue TPYObl CHCTEM OTOIUICHHS, BOJOCHAO0KEHUS,
KaHaJM3aluu U T.1.

ComnporuBieHue 3a3eMJileHUsl OIpEAENseTcs IJIaBHBIM 00pa3oM  CONpPOTUBIIEHUEM
pacTekaHus TOKa B 3eMJje. BennunHy 3TOro CONPOTHUBIICHHS MOYKHO 3HAUYMTENIBHO NOHM3UTH 3a
CYET YMEHBIIEHUsA IEPEXOJHOTO CONPOTHUBIICHUS MEXKIY 3a3€MIIUTEIEM M IOYBOM IIyTEM
THIATETIbHOM OYMCTKHU Nepe]] YKIAJIKON MOBEPXHOCTU 3a3€MIIMTENS U YyTPaMOOBKOW BOKPYT HETO
IIOYBBI, & TAK)KE MOJCHIIIKON IIOBAPEHHOM COJIN.

Takum 006pazom, BeIMYMHA COMPOTUBICHUS 3a3eMIIEHUS OYZEeT B OCHOBHOM OIPEEIIATHCS
COIIPOTHBIIEHUEM TPYHTA.

Y 1eIbHOE COMPOTHBICHHE Pa3THYHBIX TPYHTOB (T.€. DIIEKTPHYEcKoe compoTnBieHne 1 cm®
TPpYHTa) 3aBUCUT OT BJIAXHOCTH TOYBBI, €€ COCTaBa, IUIOTHOCTH, TEMIEpaTypsl W T.M.. U
KoJIeOIeTCsl B OUeHb IIMPOKUX Ipezenax (cM. Tadim. 5.9).

Tabnuua 5.9 - 3HaueHus y1enbHOTO CONMPOTUBIICHUS PA3TUUYHBIX TPYHTOB

VaenbHOE comnpoTHBIeHUE (p),
Om/cu3
Tun rpynra
MHUHH MAaKCH
penaHee |[MajbHOE MaJIbHOE
30J1b1, IIJIAKH, COJISTHBIE OTXOIbI 370 500 7000
I'muHa, CYyrIIMHKH, CITaHIBI 060 340 16300
To e ¢ MpUMecsIMH Iecka 1020 135
O e © IpHMEC 5800 000
I'paBuii, mecok, KaMHHA C HEOOJBIINM KOJIMYCCTBOM TIIUHBI U 59000 458
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‘Cyl‘J‘II/IHKOB |4000 | |000 |

Xopowo NpOBOJSALIME TPYHThI TEPAIOT CBOM CBOWCTBA NHpPHU OTCYTCTBUU Biaru. Jlus
OonpmmHcTBa TpyHTOB 30 % comepxaHHs BIark JOCTaTOYHO JMJisi OOECIeYeHUs: Majoro
conpotuBiieHus. Hanpumep, 11l CYrJIMHKOB YJEJIBHOE COIPOTUBIEHUE NPU BIAKHOCTH S5 %

cocrtaisieT 165000 Om/cm”, a mpu Biaxuoctu 30 % - 6400 Om/em’.

[Tpu mpomep3aHum CONPOTHBIICHHE TPYHTOB pe3Ko Bo3pacrtaeT. Hampumep, aisi CyriIMHKOB
3
yIIeTBHOE COMPOTUBIIEHUE TIpH BIakHOCTH 15 % u temmeparype 20 °C cocrasmsier 7200 Om/cm”,

npu temneparype -5 °C - 79000 Om/em®, a npu temnepatype -15 °C - 330000 Om/em’.

Opomienue MOYBBI BOKPYT 3a3eMiHTeNed 2..5 MPOLEHTHBIM COJSIHBIM PacTBOPOM
3HauuTeNbHO (B 5...10 pa3) cHUXKaeT CONPOTUBIIECHUE 3a3EMIICHUS.

VYdyecth Bce (DaKTOphl, BIMSIONME HAa HPOBOJUMOCTbH IOYBBI, AHAIUTUYECKUM IIyTEM
IIPAaKTUYECKH HEBO3MOXKHO, II09TOMY IIPH YCTPOMCTBE 3a3€MJICHUS BEIMYHMHY YJEIbHOTO
COIPOTUBIIEHUA TpyHTa B TE€X MECTaX, T[J€ MPEANONaracTcs pasMEIICHUE 3a3eMJICHUs,

OMpCACIIAIOT OIBITHBIM ITYTCM.

Kak mpaBuito, u3MepeHne CONpPOTHRIICHUS 3a3eMJICHHSI TIPOBOJIUTCS JIBA pa3a B roJl (3MMOM
U JICTOM).

Ecnu 3a3emManTenb COCTOMT M3 METANIMYECKOM IIJIACTHUHBI paauyca r, pacnonox(eHHoﬁ

HETIOCPE/ICTBCHHO Y TTOBEPXHOCTH 3€MJTH, TO COIPOTUBIICHUE 3a3eMJICHUS R3 MOKHO paccyuTarh
o popmyse

Fo=plder) . OMm,
/i€ p - YACIBbHOE CONPOTUBIIEHUE TPYHTA, Om/cm?;

I'; - paInyC IUTACTHHBI, CM.

[Mpu yBenmuueHWH TIyOWHBI 3aKanblBaHUS |3 TUIACTHHBI CONMPOTHBICHUE 3a3CMJICHUS
yYMeHbIIIaeTcs U npH |3 3HaunTenbHo 6oubine 1 (I3 » r) BennunHa R3 yMeHbIaeTcs B iBa pasa.

JIOBOIBHO YacTO MPUMEHSIOT 3a3eMIISIOIIEE YCTPOIMCTBO B BHJIE BEPTHKAIBHO BOUTOM
TpyObl. COonpoTHBIIEHNE 3a3€MIIEHUS B 3TOM Cllydae onpezensercs GopMyson

= [orzeme)lelis (401 17)-1]

M,

rae | - nmuHa TpyosI, cMm;

I'T - paguyc TpyOBl, CM.

W3 popMysbl BUAHO, YTO CONPOTHBIICHNE 3a3€MIICHHSI 3aBUCUT B OOJBbILICH CTENCHU HE OT

paaumyca TpyObl, a oT ee IuHbL. [lodTOMy TIpuM YCTpPOWCTBE 3a3eMIICHHS IiesiecooOpa3Hee
MPUMEHSTh TOHKUE U JYTHHHBIE TPYOBI (CTEPIKHU U3 apMaTyphl).
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B Tabn. 5.10 mpuBeseHBl SKCHEPUMEHTAIBHO IOJyYCHHbIE 3HAYEHUS COMPOTHBIICHUS
3a3eMyieHus ctepskHeBoro 3azemymrtens (0 15,9 mm, 1 = 1,5 M) 17151 pa3nuvHBIX TPYHTOB.

B xauectBe OAWMHOYHBIX CTCPKHEBBIX 3a3eMIIUTENCH uenecoo6pa3Ho HUCIIOJIBb30BAThb
MCIHBIC 3a3CMJIAIOIINE CTCPIKHU.

Kak BugHo w3 t1abn. 5.10, compoTHBIEHHME NPOCTHIX OIMHOYHBIX 3a3eMIIUTENCH
OKa3bIBaeTCsl JOCTAaTO4YHO OojbiiuM. [lo3TOMy Takue 3a3eMiIMTENN HAXOAAT NPUMEHEHUE IpH
HEBBICOKHX TPEOOBAaHMIX K 3a3eMIIIOIIMM YCTPOWCTBAM WM MpPHU MOYBaX C OYEHb OOJBIION
IIPOBOAMMOCTBIO.

Tabnuua 5.10 - 3HaueHus CONMPOTUBIICHUS 3a3eMJICHUS CTep>KHEBOro 3azemunrens (D 15,9
mMm, | = 1,5 M) U1 pa3IMYHBIX TPYHTOB

ConporuBieHne 3a3eMJICHHsI
R3, Om
Tun rpynra
MHHH MaKCcH
pelHee [MaJIbHOE MaJibHOe
3011, IIJIAKH, COJISTHBIE OTXOIBI 4 3,5 41
['muHa, CYyrTUHKY, CITaHIBI 4 2 98
To ke ¢ mpuMecsaMH mecka 3 6 800
I'paBuii, mecok, KAMHHM C HEOOJBIINM KOJIMYECTBOM IJIMHBI HIIH 35 2700
CYTJIMHKOB 54

HpI/I IIOBBIIIICHHBIX Tpe6OBaHI/I$IX K BCJIMYHHEC COIMPOTHUBJICHUSA 3a3EMIJICHU
(compotuBnenune 3azemnennss TCIIU He momxHo mpeBbimars 4 OM) MPUMEHSIOT MHOTOKPAaTHOE
3a3eMJICHHE, COCTOsIIIee W3 psJa OJMHOYHBIX CHMMETPUYHO PACIIOJIOKEHHBIX 3a3eMIIMTENeH,
COEZIMHEHHBIX MEX1y cO00il.

Ha IMPAKTUKE HanOOoJIee YacTo B KaUeCTBE 3a3eMIINTEICH IIPUMCHSIOT:

. CTep)KHH W3  MeTajlla, OOJaJalomue  BBICOKOW  3JIEKTPOIPOBOIHOCTEIO,
HOTPYKEHHBIE B 3MJTIO M COSJIMHEHHBIE C HA3eMHBIMU METaJUIOKOHCTpYKIusimu cpeacts TCIIH;
. CeTOYHBIC  3a3C€MJIMTENM, HW3TOTOBJICHHBIC M3  DJIEMEHTOB C  BBICOKOH

ANIEKTPONPOBOJHOCTBI0 W TOTPY)KEHHBIE B 3eMJIIO (CIyaT B KauecTBEe JONOJHEHHS K
3a3eMJISIOIUM CTEPHKHSM).

[Ipy HEoOXOIMMOCTH yCTPOMCTBAa BBICOKOYACTOTHOTO 3a3€MJIEHUS HYXHO YYUTHIBATH HE
TOJILKO T€OMETPUYECKUE pa3Mephl 3a3eMIIUTeNel, UX KOHCTPYKIIMIO U CBOWCTBA TOYBBLI, HO U
JUTMHY BOJIHBI BBICOKOYACTOTHOTO W3NydeHUs. CyMMapHOE BBICOKOYACTOTHOE COMPOTHBIICHUE
3a3eMIJIeHUS Zg CKIIaJIbIBAE€TCS U3 BBICOKOYACTOTHOTO COMPOTHBIICHUS MaruCTpaIn 3a3eMIeHUsS Zv
(mpoBojia, WAYIIETO OT 3a3eMJIEMOT0  YCTPOMCTBAa JO TOBEPXHOCTH 3€MIJIM) W U3
BBICOKOYACTOTHOTO COIPOTUBIIEHUSI CaMOTO 3a3eMiIuTeNs Z3 (IpoBO/Ia, METANIMYECKOTO CTEPIKHS
WJIU JIUCTA, HAXOJIAIIETOCS B 3€MJIE).

Benmunna 3a3emieHHS B OCHOBHOM OMnmpeaciICTCA HE COIMPOTHUBJICHUEM 3a3€MJICHUSA, a
COIIPOTUBJICHUEM 3a3eMIISIONIEH Mar HUCTpaJIn. I[.Hﬂ YMCHBHICHUSA IMOCIICAHCTO CIICAYCT CTPEMUTHCA
MpexKAC BCCTO K YMCHBIICHUIO MHAYKTHBHOCTHU 3336MJ’IHIOI.H€I>1 MarucCTpaid, 4To JOCTHUracTCsa 3a
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CYeT YMEHBIICHHUS €€ [UIMHBl W W3TOTOBICHHS MAarucTpald B BHIE JICHTHI, oOJamaromei mo
CpPaBHEHHUIO C MPOBOJIOM KPYIJIOTO CEUYEHHUS MEHbIIEH WHIYKTUBHOCTHIO. B Tex ciywasx, xkorga
WHJIYKTUBHOCTh 3a3€MJISIIOIEA MAarucTpajii MOXHO CleJlaTh BecbMa HEOOJbIION  WiIH
WCIIONIB30BaTh €€ IS TOJy4YeHHs IOCJIECIOBATEILHOTO pEe30HaHca Ipu  OJOKHPOBAHUH
M3JIYYaONIMX CETe 3allMTHBIMU KOHJIEHCATOpaMHM Ha 3€MIII0 (HAmpuMmep, MpU KOMIUIEKCHOM
MOJABJICHUHN HM3JIyYEHHUs B IMOMEIICHUAX), IEJIECO00Pa3HO 3HAYMTEIBPHO YMECHBIIUTH BEITUYHHY
CONIPOTUBIICHUS 3a3eMJIMTENSA Z3. YMEHBIIUTh BEIUYUHY Z3 MOXKHO TaKXe MHOTOKPaTHBIM
3a3€MJICHUEM U3 CUMMETPUYHO PACTIONOKEHHBIX 3a3EMIIUTEIICH.

HpI/I 9TOM 061_1_[66 COIMPOTHUBIICHUEC 3a3CMIJICHUA 6yz[eT TEM MCHbBIIEC, YEM OaJIbIIC APYI OT
Apyra pacroJIOKCHbBI OTACIBbHBIC 3a3CMIIUTCIIN.

[Ipu ycrpoiicTBe 3a3emiieHUSI B KauyeCTBE 3a3€MJIMTENICM 4Yalle BCEro IPUMEHSIOTCS
CTalbHBIC TPYOBI IIUHOM 2 ... 3 M B AuamMeTpoM 35 ... 50 MM | CTalbHBIC TIOJIOCH ceueHueM S50 ...
100 mm.

HauOonee npurogHbIMM SBISIOTCA TPYObl, NO3BOJSIOIIME JOCTUTHYTH IIIYOOKUX M
Hauboee BIAKHBIX CIOEB 3€MJIM, OO0JaJaloluX HauOONbIIeH MPOBOJMMOCTBIO M HE
HOJBEPraroIUXCcs BBICBIXaHUIO UM MpoMep3aHuio. OHaKO 3/1€Ch HE00X0AUMO YUUTHIBATH, YTO C
YMEHBILIEHUEM COIIPOTUBJIEHMS IPYHTa BO3pacTaeT Kopposus Meraiia. Kpome Toro, npuMeHeHue
TaKUX 3a3eMIIMTENIEH HE CBA3aHO CO 3HAYMTENIbHBIMU 3€MJISSHBIMU paboTaMHu, YTO HEU30EKHO,
HanpuMep, MpU BBHINOJIHEHUU 3a3€MJIEHUS U3 METAIMYECKUX JMCTOB WJIM TOPU30HTAIBHO
3aKJIa/IbIBAEMBIX B 3€MJIIO METAJUIMYECKHX JIEHT U IPOBOJIOB.

3a3eMJIMTENH CIEAYET COECOUHITH MEXAY co00il mMHaMu ¢ moMolplo cBapku. CeueHue

OIMH M MarucTpajeil 3a3eMJIeHUs 110 YCJIOBHSM MEXAHWYECKOM NPOYHOCTH M IOJYyYEHHS
. 2
JIOCTaTOYHOM MPOBOIMMOCTH pEKOMEHyeTcs OpaTh He MeHee (24 « 4) MM

HpOBOI[HI/IK, COCI[I/IHHIOH_II/Iﬁ 343CMIJIMTCIIb C KOHTYPOM 3a3C€MJICHUSA, OOJIKCH OBITh
JIYKCHBIM U1 YMCHBIICHUA ralbBaHMIeCKOM KOppo3uu, a COCAMHCHUA J1OJI’KHBI OBITh 3alllUIICHBI
OoT BO3,I[CI>1CTBH$I BJIaru.

Maructpanu 3a3emiieHUus BHE 3/1aHUST HEOOXOJIMMO MPOKIAIbIBaTh Ha riyOuHe okoio 1,5
M, a BHYTPHU 3/IaHUA - 110 CTEHE WJIM CIelHalIbHBIM KaHallaM TaKUM 00pa3oM, 4TOOBI UX MOKHO
ObUTO BHENIHE ocMaTpuBaTh. COEAUHSIOT MAruCTPAId C 3a3€MJIUTEIEM TOJIBKO C IOMOIIBIO
cBapku. K 3azemmsiemomy yctpoiictBy TCIIU maructpanb MOAKIIOYAIOT ¢ MOMOIIBIO OOITOBOTO
COCIUHEHUS B OJTHOI TOUKE.

Jlnst  yMEHBIIIEHUSI COMPOTHBJICHUH KOHTAKTOB HAWJYUIIUM SBJSIETCS TOCTOSTHHOE
HEIMOCPEICTBEHHOE COEAMHEHUE METallyla ¢ METAJUIOM, IOJIYYEHHOE CBAPKOM Wi mnaikoi. Ilpu
COCIMHEHUU TI0J BHUHT HEOOXOAMMO TPUMEHATh [mahnObl (3Be3gouku win  ['posepa),
o0ecrneunBaroIIre MOCTOSHCTBO IJIOTHOCTH COCAUHEHHS.

HpI/I COIMPHUKOCHOBCHUU JIBYX MCTAJIJIOB B IMPUCYTCTBUH BJIal'd BO3HUKACT TraJIbBAHUYCCKasA
nu (I/IJ'II/I) QJICKTpHUYCCKAA KOPpO3us. I'anpBaHn4eckas KOppO3us ABJIACTCA CICACTBUEM o6pa30BaHm[
TaJIbBAHUYECKOTO JJIEMEHTA, B KOTOPOM BJara ABJIFACTCA J3JICKTPOJIMTOM. CrenecHb KOppo3uun
ONpPCACIIICTCA IMOJIOKCHUCM 3TUX MCTAJIJIOB B SJICKTPUYICCKOM PAIY.

3J'ICKTpI/I‘-ICCKa${ KOppO3usd MOXKET BOSHUKHYTH ITPHU COMMPUKOCHOBCHUU B 3JICKTPOJIMUTC ABYX
OJWHAKOBBIX MECTAJIJIOB. Omna onpeaAcsICTCA HAJIMYHUEM JIOKAJIBHBIX J3JICKTPOTOKOB B MCTAJLIC,
HAImpuMep, TOKOB B 3a3CMJICHUAX CUJIIOBBIX LICeIIeH.
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Haubonee 3¢ppexTuBHBIM METOJOM 3aLIUTHI OT KOPPO3UH SBIISETCS IPUMEHEHUE METAIJIOB
C MaJIOM DJIEKTPOXMMHUYECKON aKTHBHOCTBIO, TaKMX, KAaK OJIOBO, CBUHEL, MEIb. 3HAYUTEIBHO
YMEHBIIUTH KOPPO3HIO M OOECIEYHTHh XOPOIIMKA KOHTAKT MOXKHO, TIIATEIBHO H30JIUPYS
COCIMHEHMS OT IPOHUKHOBEHHUS BJIArU.

5.3.3 ®uabTpanus HHPOPMANMOHHBIX CHTHAJIOB

OaHMM U3 METOJIOB JIOKAJTU3AIUH ONACHBIX CHTHAJIOB, [IUPKYJIMPYIOIIUX B TEXHUYECKUX
CpeIcTBaX M cucreMax o0paboTku wuHOpManuu, saBisgercs GuiabTpanus. B ucTouHmKax
AIIEKTPOMArHUTHBIX TOJIEH W HABOAOK (PUIBTpAIMs OCYLIECTBISETCSA C IIENBI0 MPEIOTBPAILCHUS
pacnpoCcTpaHEHHUs] HEXeNaTeNIbHbIX 3JEKTPOMAarHUTHBIX KOJeOaHWW 3a Mpelenbl yCTpoilcTBa -
MCTOYHUKA OnacHoro curHana. @uibTpanus B yCTPOWCTBAX - PELENTOPAX 3JIEKTPOMArHUTHBIX
MOJIEW U HaBOJOK JOJIKHA UCKJIFOUNTh UX BO3JEHCTBUE HA PELIEHITOP.

Jns ¢wibTpanun curdanoB B nemsx nutanus TCIIM ucnonb3yroTcst pasgenuTenbHble
TpaHcGOopMaTOpsl U IOMEXOIOAABIAIOINE QUITBTPHIL.

Pazoenumenvnovie mpancgopmamopuot.

Taxue TpanchopMaTopbl TOKHEI 00ECTIEYUBATh PAa3BA3KY MEPBUYHON U BTOPUYHOM Ienei
[0 CHUTHaJaM HABOJKU. DTO O3HAYAeT, YTO BO BTOPUYHYIO IIETMb TpaHCPOpMATOpa HE TOJDKHEI
MPOHUKATh HABOJKH, MOSBJISIONINECS B IIETH MEePBUYHON 0OMOTKHU. [I[pOHHMKHOBEHHE HABOJOK BO
BTOPUYHYIO OOMOTKY OOBSCHSIETCS HATMUYMEM HEKEJIATEIbHBIX PE3UCTUBHBIX M eMKOCTHBIX IIETICH
CBSI3H MEXKIY OOMOTKaMHU.

JlJ11 yMeHbIIeHHs CBA3M OOMOTOK IO CHTHAJIaM HaBOJIOK YacTO MPUMEHSETCS] BHYTPEHHUMN
9KpaH, BBINOJIHAEMBIH B BHJE 3a3€MJICHHOW MPOKIAJAKH WU (OJBbIH, YKIAJbIBAEMOM MEXay
NEpPBUYHON M BTOpHUYHOM oOMoTkamu. C MOMOIIBIO 3TOTO 3KpaHa HaBOJKa, JEHCTBYOIAs B
NEepBUYHON OOMOTKE, 3aMbIKaeTcs Ha 3eMilro. OJHAKO 3JIEKTPOCTaTUYECKOe T0JIe BOKPYT 3KpaHa
TaK)K€ MOXKET CIY>KUTh IPUYUHONW POHUKHOBEHUS HABOJIOK BO BTOPUYHYIO LIETIb.

PaznenurensHbpie TpaHC(HOPMATOPBI UCIOIB3YIOTCS C LENbIO PELIeHUs psija 3a1ad, B TOM
qucIie JIst:

o pas3ielieHusl MO LEeNsAM NUTaHWS MCTOYHMKOB M PELENTOPOB HABOAKH, €CIU OHHU
MOJKJIFOYAIOTCS K OJJHUM M TEM K€ IIIMHAM IMEPEMEHHOTO TOKA;

o YCTpPaHEHUS] aCUMMETPUYHBIX HABOJOK;

o oclia0JeHus] CUMMETPUYHBIX  HAaBOJOK B  IIEMH  BTOPUYHOW  OOMOTKH,

06YCJ'IOBJ'ICHHBIX HaJIMYUEM ACUMMCTPUYIHBIX HABOJOK B ICIIH HepBHqHOﬁ OOMOTKH.

CpenctBa  pa3Bs3KM W OSKpAaHUPOBAHUS, IMpPHUMEHSEMblEe B  pa3JeIUTENbHBIX
TpaHchopmaTopax, 00ecreunBalOT MaKCUMaJIbHOE 3HaYEHUE CONPOTUBIICHUS MEXIYy 0OMOTKaMU
U CO3JAI0T JUIS HABOJIOK MYTh C MaJIbIM CONPOTUBJICHUEM M3 MEPBUYHON OOMOTKHM Ha 3eMIII0. DTO
JIOCTUTaeTcs 00eCreYeHueM BBICOKOTO CONPOTUBIICHUS M30JIALUN COOTBETCTBYIOIIMX AJIEMEHTOB
KOHCTPYKLIMHU (~104 MOM) u He3HAaYUTETbHOW EeMKOCTH MeXAy OOMOTKaMu. YKa3zaHHbIE
0COOEHHOCTH TpaHC(POPMATOPOB JAJs LEenel MUTaHus oOecrednBaloT 0oJjiee BBICOKYIO CTENECHb
M0JIaBJICHUS] HABOJOK, YeM OOBIYHBIE TPAHC(HOPMATOPHI.

PazgenurensHbIii  TpaHchopMaTOp CO CHENMHAIBHBIMA CPEJACTBAMU OSKPAHHPOBAHUS |
pa3Bsi3KkH obecrieynBaeT ociabieHne HH(POPMALMOHHOTO CUTHAlla HAaBOJKU B Harpy3ke Ha 126 nb
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npu emkoctd Mexay oomorkamu 0,005 n® u va 140 nb mpu emxoctu mexay oomorkamu 0,001
nd.

CpenctBa 3KpaHMpPOBaHUsI, TPUMEHSIEMbIE B Pa3AeIUTENbHBIX TpaHCchOpMaTopax, JOIKHBI
HE TOJIbKO YCTPAHSATh BJIMSHUE AaCMMMETPUYHBIX HABOJIOK HA 3aIUIIAEMOE YCTPOWCTBO, HO U HE
JIOIYCTUTh Ha BBIXOJIE TpaHchopmaropa CHUMMETPUYHBIX HABOJOK, OOYCIOBIIEHHBIX
ACUMMETPUYHBIMU HABOJKAMH Ha ero Bxoje. lIpuMeHsst B pa3lenuTenbHBIX TpaHchopMaTropax
CHeIMalIbHbIE CPECTBA SKPAaHUPOBAHUS, MOXKHO CylecTBeHHO (Oosiee yeM Ha 40 n1b) yMeHbIINUTH
YPOBEHb TAKUX HABOJIOK.

Hlomexonooasnarwuue hunovmpeol

B Hacrosimiee BpeMsi CyImIECTBYET OOJBIIOE KOJIHYECTBO PA3IMYHBIX THUIIOB (PHIBTPOB,
o0ecreunBarOIIUX OCa0ieHue HEXKeNaTeNbHBIX CUTHAJIOB B Pa3HBIX YYacTKaX 4YacTOTHOTO
nuana3oHa. 70 (GUIBTPbl HIDKHUX U BEPXHHUX YaCTOT, MOJOCOBBIE U 3arpaxaaroiire GuibTpsl U
T.1. OCHOBHOE Ha3HauYeHUE (DHUIBTPOB - MPOITYCKaTh 03 3HAYUTEIHLHOTO OCIA0ICHUS CUTHAIBI C
YacTOTAaMH, JICKAIUMH B pabodeld TOJ0Ce 4YacTOT, M TOJABJIATh (OCHA0JsITh) CHUTHAIBI C
4acTOTaMHU, JISKAIIMMU 32 TPEIETaMHU 3TOH MOJIOCHI.

I[JI?I HUCKIIIOYCHHA MMPOCAYUBaAHUA I/IH(l)OpMaHI/IOHHI)IX CUTHAJIOB B LCHH 3JICKTPOIUTAHHA
HCIIOJIB3YIOTCA (l)I/IJIprbI HH>KHHUX 9aCTOT.

OunbTp HUKHUX yacToT (®HY) mpomyckaeT CUTHajlbl ¢ 4acTOTAaMU HUXKE T'PAHUYHOU
gacToThl (f < f;;) 1 moAaBiAET- ¢ YaCTOTaMM BBIIIEC TPAHUYHON YaCTOTHI.

[Tocnenosarenbnas BerBb @HY nomkHa uMETh Majioe CONPOTUBIIEHUE I ITOCTOSSHHOTO
TOKa M HUXXHUX 4YacTOT. BmecTe ¢ TeM 1y TOro, 4yToObl BBICHINE YaCTOTHI 3aJCPKUBAIUCH
GbuIbTPOM, MOCIEAOBATEIHHOE COMPOTUBIECHHE TOJKHO PACTH C YaCTOTOW. DTUM TpeOOBaHUSIM
YAOBJIETBOPSET UHAYKTUBHOCTH L.

[TapannensHas BetBb ®HY, Ha000pOT, 1OMKHA UMETH MaTyl0 MPOBOJUMOCTD ISl HU3KHUX
YacTOT C TeM, YTOOBI TOKH 3THX YacCTOT HE UIYHTHPOBAIKMCH MapaIeIbHbIM I1€4OM. {7151 BBICOKHX
4yacTOT MNapajulesibHas BETBb JOJKHA UMETh OOJBIIYIO NMPOBOJUMOCTb, TOT/IAa KOJEOAHMSI ITUX
4acTOT OYAyT €10 LIYHTUPOBATbCA, U MX TOK Ha BbIXoJe (uibTpa Oyaer ocnalisarbes. Takum
TpeOOBaHUSAM OTBEeUYaeT eMKOCTh C.

bonee cnoxusie muoro3Bennole ®HY (YeOwimeBa, barrepBopra, beccenss u T1.1.)
KOHCTPYUPYIOT Ha OCHOBE COUYETaHUN PA3JIMYHBIX €UHUYHBIX 3BEHHEB.

KonnuectBenno BennunHa ociabieHus (PUIbTpaluu) HEXeNaTeNbHbIX (B TOM 4YHCIE U
OTIaCHBIX ) CUTHAJIOB 3AIIUTHBIM (PUIBTPOM OLIEHUBAECTCS B COOTBETCTBUH C BBIPAKEHUEM:

A=201z L5 =10.1g A
U 5 , Ab,

rae U (P1) - HanpsbkeHne (MOIITHOCTH) OMTACHOTO CUTHAIA Ha BX0J1€ (QHIIBTPA;

U, (P2) - HampsbkeHue (MOIIHOCTh) ONACHOTO CHUTHala Ha BbIXojae (uibTpa mpu
BKJIFOYECHHOU HArpy3Ke Zy.
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OcHoBHBIE TpeOOBaHUS, MPEIbSBISEMbIE K 3alIMTHBIM (QUIbTpaM, 3aKIIOYAIOTCS B
CIIEIYIOLLEM:

. BEJIMYMHBI paboyero HampspkeHHs W TOKa (MIIbTpa IOJDKHBI COOTBETCTBOBATH
HaNpsHKEHUIO U TOKY QUIBTPYEMOH 1IeTIH;

. BEJIMYMHA OCJIA0JICHUSI HEKENATEIbHBIX CUTHAJIOB B JMAla3oHe paboymx YacToT
JOJKHA OBITH HE MeHee TpeOyeMoid;

. ocitabyieHHe IMOJIE3HOT0 CHTHaja B IOJIOCE MPO3PauyHOCTH (HIBTPA JOJDKHO OBITH
HE3HAYNTEIIbHBIM;

. rabapuThl U Macca GUIBTPOB JOJDKHBI OBITH MUHUMAIbHBIMH;

. ¢GWIBTPBl  TOJMKHBI  OOecrieunBaTh (YHKIMOHUPOBAHUE TPH  ONPEICICHHBIX

YCIOBHUSX OKCIUTyaTalluy (TEMIIepaTypa, BIAKHOCTb, JABICHHE) M MEXaHMYECKHUX Harpyskax
(ymapsl, BUOpaus u T.1.);

. KOHCTPYKIIMU (UIBTPOB JIOJDKHBI COOTBETCTBOBAaTH TPEOOBAHMSAM TEXHUKHU
0€30I1aCHOCTH.

K ¢wunbrpam meneii mnuTaHMs HapsAgy € OOIMMH TMPEIBSBISIOTCS — CIETYIOIINE
JIOTIOJIHUTENIbHbBIE TPEOOBAHUS:

. 3aTyxaHWe, BHOCHMOE TaKUMHU (WIBTpaMH B UENH IOCTOSHHOTO TOKa WIIH
IEPEMEHHOI0 TOKAa OCHOBHOM 4acTOTHI, IOJDKHO ObITh MUHMMAJIbHBIM (Hanpumep, 0,2 1b u MeHee)
U UMeTh Oonbioe 3HaueHue (Oonee 60 nb) B monoce momaBicHHs, KOTOpas B 3aBUCHMOCTH OT
KOHKPETHBIX YCIOBUHA MOXET ObITh 10CTaTOYHO MUpoKoi (10 10 I'T);

. ceTeBble (MIBTPHI JOJDKHBI dPQPEKTHBHO PadOTaTh NMPH CHIIBHBIX MPOXOJSAIINX
TOKaX, BBICOKUX HANPSKEHUAX M BBICOKMX YPOBHSAX MOIIHOCTU MPOXOASIIMX U 33J€pKUBAEMBIX
AIIEKTPOMArHUTHBIX KOJICOAHNUH;

. OTpaHUYEHUs, HAKJIAJbIBAEMble Ha JOMYCTHUMbIC YPOBHU HEIMHEHHBIX MCKaKEHHH
GopMBl HampsOKEHHWsT THTAaHUS TPH MAaKCHUMAIbHON Harpy3ke, MOJDKHBI OBITh JTOCTATOYHO
XKECTKMMHU (HampuMep, YPOBHH TapMOHHUYECKHX COCTABJSIOIIMX HANpsDKEHUS MUTAHUSA C
yactotamu Bbile 10 k' qomkHb! ObITh Ha 80 1b HIXKE YpPOBHS OCHOBHOM FapMOHHKH).

PaccMoTpuM BiIMsIHME ITHX ApaMeTPOB (oJiee MOAPOOHO.

Hanpsokenue, npuiio)keHHOE K (QUIBTPY, AOHKHO OBITH TaKMM, YTOOBI OHO HE BBI3BIBAJIO
npo0os KOHJAEHCATOPOB (PUIBTpa MPH Pa3NIUYHBIX CKAuKaX MUTAIOUIETO HAMPSHKEHHS, BKIIOYAs
CKa4KH, O6YCJ'IOBH6HHI>IC HCpCXOI[HI)IMI/I HpOHCCCﬁMI/I B IICIISIX ITUTAHUS. qTO6I)I HpI/I 3aJaHHBIX
Macce u o0bemMe GUIbTp obecriedrBall HaUIy4Illee MOJAaBIeHNe HaBOJOK B TpeOyeMOM JThanazoHe
qacToT, €ro KOHI[CHC&TOpI)I JOOJIDKHBI 06J'IaJIaTI> MaKCI/IMaHBHOﬁ E€MKOCTBIO HA CI[I/IHI/IIIy O6”I)€Ma 1501040
Macchl. Kpome Toro, HOMHHaNbHOE 3HAYCHHE pabovero HampsHKEHUS KOHACHCATOPOB BHIOUPAIOT
NUCXO0Od N3 MAaKCUMAJIbHBIX 3Ha'—IeHI/II\/'I JIOHYCKaeMI)IX CKaA4YKOB HaprI)I(eHI/Iﬂ OCIU IIUTaHusA, HO HE
Oouee ux.

Tox yepe3 GunbTp H0MKEH OBITH TAKUM, YTOOBI HE BOHHMKAJIO HACHIIICHUS CEPJICYHUKOB
Katymek ¢uibTpa. Kpome Toro, cieayer y4uThIBaTh, YTO C YBEIMYEHHEM TOKa 4epe3 KaTyILIKy
YBEJIMYUBAETCS pEaKTUBHOE Ma/IeHNEe HANPSKEHUS Ha Hel. DTO MOXKET MPUBECTH K TOMY, YTO:

. YXYALIAeTCs] SKBUBAICHTHBIN KOA((UIMEHT cTabmin3aluyu HampspKeHUs B LU
HOUTaHUS, cozieprKalelt GUIbTp;
. BO3HMKAET B3aMMO3aBHCHMOCTh IMEPEXOJHBIX IPOLECCOB B PA3JIMYHBIX HArpy3Kax

OCIIH ITMTaHHA.
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HauOonpime ckayky HanpspKEHUS IPU 3TOM BO3HHKAIOT BO BPEMs OTKIIIOUEHUS Harpys3oxk,
TaK Kak OOJBIIMHCTBO U3 HUX UMEET MHAYKTUBHBIN XapakTep.

XapakTepuCTHKH (GUIBTPOB 3aBUCAT OT YHCIIA UCIIOJIb30BAHHBIX PEAKTUBHBIX JJIEMEHTOB.
Tak, Hanpumep, GUIBTP U3 OJHOTO MAPAJUICIIFHOTO KOHJCHCATOPa WIIM OJHON IOCIIeJ0BATEIbHOM
WHIYKTHBHOM KAaTyIIKA MOXeT oOecneduTh 3aryxanue umb 20 nb/mekana BHE IOJOCHI
nponyckanus, a LC-punbtp u3 necsitu nnu 6onee snemenTos - 6onee 200 n1b/nexana.

N3-3a mapa3uTHON CBSI3U MEXIY BXOJOM M BBIXOJIOM (DHUIBTpAa HA TPAKTHKE TPYIAHO
noyduTh 3aryxanue 6osnee 100 nb. Eciu ¢unbTp HEIKpaHHPOBAHHBIM M CUTHAN IMOJACTCS Ha
HEro U CHUMAETCs ¢ MOMOIIBI0 HEAKPAHUPOBAHHBIX COCIMHEHUN (TIPOBOIOB), TO Pa3BsA3Ka MEXKIY
BXOJIOM M BBIX0J0M 00bIuHO He TipeBbimaet 40 ... 60 ab. s oGecnieuenus paspsazku 6osee 60 n1b
HEOOXOMMO HCIONB30BaTh JKPaHUPOBAHHBIE (DUIBTPBHI C pa3beMaMHU M HCIOJIB30BATh IS
COEIMHEHUS SKPAHUPOBAHHBIE MPOBO/IA.

OuibTpel ¢ rapantupyeMbiM 3aryxaHueM 100 b BBINOJAHSAIOT B BHAE Yy37a C
3JIEKTPOMArHUTHBIM 3KPAaHUPOBAaHMEM, KOTOPBIM IOMeNaeTcss B KOPILYC, HM3TOTOBJIEHHBIH U3
MaTepuaia ¢ BbICOKOM MarHUTHOW NMPOHMIIAEMOCTbIO MarHMUTHOTO JKpaHa. DTUM CYILIECTBEHHO
YMEHBIIAETCS BO3MOXKHOCTh BO3HUKHOBEHUS! BHYTPU KOpILyca Mapa3uTHOM CBA3M MEXIY BXOAOM
¥ BBIXOZIOM (PHIIBTPA M3-32 MATHUTHBIX JIEKTPHUECKUX WIIH DIIEKTPOMArHUTHBIX TOJIEH.

W3-3a BimsiHWST TApa3WTHBIX €MKOCTEH W HMHIYKTHBHOCTEH (QWIBTP 3a4acTyl0 He
obOecrnieunBaeT TpeOyeMoOro 3aTyxaHHs Ha 4acTOTaX, MPEBBIIAIOIINX TPAaHUYHYIO YacToTy (fc) Ha
JIBE JICKAJbl, U TIOJHOCTHI0O MOXKET MOTEPSATh PabOTOCIIOCOOHOCTh HA YACTOTAaX, MPEBBIMIAOIINX
TPAHUYHYIO YACTOTY HA HECKOJBKO JEKA/I.

OpueHTHPOBOYHbIE 3HAUCHHMsS] MAaKCHUMAaJbHOTO 3aTyXaHHs s CEeTEeBBIX (HIBTPOB,
npuBeseHbl B Ta0u. 5.11.

Tabmuua 5.11 - 3HaueHuss MaKCUMaJIbHOT'O 3aTyXaHUs JJIsl CETEBBIX (PUIBTPOB

MaxkcumanbHoe  3aryxaHue (¢uibTpa BHE  IOJIOCHI
npomnyckanus, 1b

[wnana3on <
SKpaHUPOBAHHBIN
YacTOT
C 6e3 HEIKPAHUPOBAHHBIN
pazpemamu pa3beMoB
OWIBTPHI B LEMNAX MUTAHUS Ha TOKU He Oonee 10 A
f.<f<10 80 o o
fc
10f.< <
100 f, 80 — -
f>100 f; 70 — —
OWIBTPHI B LIENAX MUTAHUSA Ha TOKU O6osee 1 0 A
fo < f <
101, 100 — —
10fc < f<
100 f, 100 o o
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f> 100 f. 90 — —

KoHCTpyKTHBHO (DUIBTPHI OAPA3ACIIAIOTCS Ha:

. GUIBTPEI HA 3JIEMEHTaX C cocpenoTrodeHHbIMU mapamerpamu (LC-puibtpser) -
0OBIYHO MpeHA3HAYCHBI 1J1s1 paboThI Ha yacToTax 10 300 MI'1;

. GUIBTPBI C pacHpeNesICHHBIME MapaMeTpaMu (TIOJIOCKOBBIE, KOAKCUAIBHBIC WU
BOJIHOBOJIHBIE) - PUMEHSI0TCA Ha yacToTax cBbime 1 [T

. KOMOMHHMpOBaHHbIE - IPUMEHIOTCS Ha yactoTax 300 MI'ny ... 1 I'T.

B Hactosmiee BpeMsi MPOMBIIUIEHHOCTHIO BBITYCKAIOTCS HECKOJBKO CEPHIl 3alllUTHBIX
¢mieTpoB (PII, ®b, ®IIC u ap.). Ha puc. 4.8 ... 4.10 mpenacraBieHsl NPUHIHUIKATIBHbIC
anekTpudeckue cxembl GpuibTpoB THNa DII, obecneunBaromux 3P GeKTUBHOCTh (QUIBTPAIIUN HE
menee 60 nb, 80 n1b 1 100 1b cooTBeTCTBEHHO.

Ounbtpsl cepun PII obecneunBaror 3atyxanue ot 60 no 100 nb. OHu paccuntanbl Ha
HOMUHaJIbHOE HampskeHue nepemeHHoro toka ot 60 go 500 B u tok - ot 2,5 1o 70 A. Pazmepsnl
¢unbTpoB cocTaBistOT OT 3502100260 1o 560210280 mm, a Bec - oT 2,5 10 25 KT.

Ounbtpsl cepun @CIIK-100 (200) npeaHasHaveHbl Ui YCTAHOBKU B YETHIPEXITPOBOIHBIX
JUHUAX dJIeKTponutanus yactoror 50 I'm m Hanpsbkenuem 220/380 B. MakcumaibHbIi pabounii
Tok coctasisier 100 (200) A. B quamazone gactot ot 0,02 o 1000 MI't ¢punsTphl 0b6ecrieunBaoT
3aryxaHue curiaia He menee 60 nb.

Koncrpykrusro ¢mibtpsl @CIIK BBINMONTHEHB B BUJE ABYX KOPIYCOB (TIOJIYKOMITJIEKTOB),
KaX/blii M3 KOTOpBIX oOecrneyuBaeT (QUIbTPALUIO JBYXIPOBOJHONW JUHMM. Pa3mepsl ojHOTrO
kopiyca coctaBisitoT 8002320292 mm, a Bec- 18kr.

5.3.4 IIpocTpaHCTBEeHHOE U JIMHEHHOE 3aLIyMJICHHUE

Peanu3anuss mnaccMBHBIX MeETOJ0B 3alIMThl, OCHOBAHHBIX HA NPHUMEHECHHH
IKpPAHUPOBAaHUSA W  QUIbBTPANMM, TPUBOJUT K  OCIAOJICHUIO YPOBHEH  MOOOYHBIX
DIIEKTPOMArHUTHBIX M3Ty4eHUM W HaBoAOK (omacHbix curHanoB) TCIIM u Tem cambiM Kk
YMEHBIIEHUIO OTHOIICHMS ONMACHbIM cUTHAN/myMm (c/mr). OmHaKo B pslie CiydaeB, HECMOTPS Ha
MPUMEHEHHE TTACCUBHBIX METOJOB 3alllUThI, HAa TPaHUIE KOHTPOIUPYEMOIl 30HBI OTHOIICHUE C/III
MIPEBBINIAECT JIOMYCTUMOE 3HAa4YeHUE. B 3TOM ciydae NMpPUMEHSIIOTCS AKTUBHBIE MEPHI 3alUTHI,
OCHOBaHHBIE Ha CO3JIaHUU TIOMEX CPEJCTBAM PA3BEIKH, YTO TAKXKE MPUBOAUT K YMEHBIIECHHUIO
OTHOIIICHHUS C/TII.

Jns  UCKIIOYEHHs mepexBaTa MOOOYHBIX JJIEKTPOMATHMTHBIX M3JIy4YeHMH 10
ANIEKTPOMArHUTHOMY KaHay HCIOJIB3YETCsl MPOCTPAHCTBEHHOE 3alTyMJICHHE, a JUIsl UCKITIOUEHUS
CcheMa HaBOJOK MH(POPMAIIMOHHBIX CUTHAJOB C MOCTOPOHHUX MPOBOAHHKOB U COSAMHHUTEIHHBIX
muanii BTCC- nuHeitHoe 3airyMiieHue.

K cucreme MMPOCTPAHCTBCHHOI'O 3alllyMJICHUA, HpHMGHS[CMOfI AJIg CO3aaHUsA MaCKHPYIOIIUX
SJICKTPOMArHUTHBIX IOMEX, MIPCABABIIAIOTCA CICAYIOIINC Tpe6OBaHI/I}II

. CHUCTEMa JIOJDKHA CO3/JaBaThb DJIEKTPOMArHUTHBIE IIOMEXU B AMAa30HE 4YacTOT
BO3MOXKHBIX MOOOYHBIX 31EKTpOMarHuTHeIX uznyyenuit TCIIU;
. CO371aBacMble IIOMEXH HE JJOJKHBI UMETh PETYJIIPHON CTPYKTYPBHI,
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. YPOBEHb CO37aBaeéMbIX MOMEX (KaK MO 3JEKTPUYECKOM, TaKk U IO MArHUTHOMN
COCTaBJISIIOLIEH MOJIs1) JOHKEH 00ECeunTh OTHOIICHHE C/II Ha TPaHULIE KOHTPOJIUPYEMOM 30HBI
MEHBIIIE JOMYCTUMOIO 3HAUEHUss BO BCEM [HAMa30HE YacTOT BO3MOXKHBIX IMOOOYHBIX
3neKTpoMarHuTHeIX u3nydenui TCIIU;

. CUCTEMA JIOJKHA CO3JaBaTh IOMEXHU KaK ¢ TOPU3OHTAJIBHOM, TaK U C BEPTUKAJIBHOU
noJisipu3anueit (o3ToMy BeIOOPY aHTEHH JIJIsl TEHEPATOPOB IIOMEX YIeNIeTcs 0c000e BHUMAaHUE);
. Ha TpaHULE KOHTPOJIMPYEMOH 30HBI YPOBEHb IIOMEX, CO3JaBAEMbIX CHUCTEMOM

MIPOCTPAHCTBEHHOTO 3aIyMJICHUS, HE JI0JDKEH MpeBbIaTh TpeOyeMbix HopM 1o OMC.

[lenp NpOCTPaHCTBEHHOrO 3ALIYMIIEHHS CYUTAETCS JOCTHUTHYTOM, €CJIM OTHOLICHUE
OMACHBII CHUTHA/IIYyM Ha TPaHUIE KOHTPOIUPYEMOW 30HBI HE IMPEBBIIIACT HEKOTOPOTO
JIOIIyCTUMOI'O0 3HAY€HMsI, PACCUUTHIBAEMOIO IO CHEIHUAIbHBIM METOJAMKAM I KaKJIOM 4acTOThI
WH(OPMAIIMOHHOTO (0MacHOTr0) MOOOYHOTO AekTpomMarauTHoro uznydenus TCIIN.

B cucremax IMPOCTPAHCTBCHHOI'O 3alIYMJICHUA B OCHOBHOM MCIIOJIB3YIOTCSA IIOMCXH THUIIA
"0esioro myma' win "cuH¢azHbie momexu''.

Cuctemsl, peanusymoomue Metoa "cuH(a3HOH moMexu", B OCHOBHOM MPUMEHSIFOTCS IS
3amuTel [I9BM. B HUX B KadecTBe IOMEXOBOI'O CUTHajla MCIOJb3YKOTCS MMITYJIBCHI CIIy4allHON
aMIUTUTY/ABI, COBHANAONIMe (CHHXPOHM3MPOBAHHBIE) MO (OpPME W BPEMEHH CYIIECTBOBAHUS C
UMIyJbCaMH IIOJIE3HOTO CHUTHaja. BceieacrBue 3TOro Io CBOEMY CIEKTPaIbHOMY COCTaBY
MIOMEXOBBI CUTHAJl QaHAJIOTUYEH CIIEKTPY MOOOYHBIX 3JIEKTPOMarHuTHBIX u3nydeHuid [I9BM. To
€CTh, CHCTEMA 3alllyMJICHUs I€HEpUpYeT "MMHUTALMOHHYIO IOMeXY'", IO CHEKTPaJIbHOMY COCTaBy
COOTBETCTBYIOIIYIO CKPBIBAEMOMY CHUTHAIY.

B Hacrosimee BpeMs B OCHOBHOM IPUMEHSIIOTCS CUCTEMBI IPOCTPAHCTBEHHOI'O
3alIyMJIEHUs, HUCHOJB3YIOLIMEe ToMexu Tuma "Oenblii mymM", TO ecTh M3JIydaroliue
HIMPOKONOJIOCHBIM IIYMOBOW CHTHajd (Kak IMpaBWJIO, C PaBHOMEPHO pacHpelesI€HHbIM
HHEPreTUYECKUM CIIEKTPOM BO BCeM pabodeM JMara3oHe 4acToT), CYIECTBEHHO MPEBBIIIAIOIIUI
YPOBHU MOOOYHBIX AJIEKTPOMATHUTHBIX M3MydeHUll. Takue cucTemMbl MPUMEHSIOTCS ISl 3alllUThI
HIMPOKOT0 KJacca TEXHUYECKHX CPENCTB: D3JIEKTPOHHO-BBIYMCINTENBHON TEXHHUKH, CHCTEM
3BYKOYCHJIEHUS U 3BYKOBOT'O COIIPOBOXK/IEHUS, CUCTEM BHYTPEHHETO TEJIEBUACHUS U T.1.

['eneparops! mryma BBITIOJHSIOTCA WM B BUJE OTAEIBHOTO OJIOKA C MUTAaHUEM OT CETH
220B ("T'mom", "Bomua", "T'LLI-1000" u gap.), uiu B BUAE OTIEIbHOW IUIAThI, BCTABISAEMOI
(BcTpanBaeMoii) B CBOOOJHBIA CJIOT cucTteMHOro Onoka [I9BM u nutanmem oT oOIIed MIMHBI
kommnbtotepa ("T'TH-K-1000", "Cmor" u ap.).

['enepaTopsl, BHIIOJHEHHBIE B BUJIE OT/IEIBHOTO OJI0Ka, UMEIOT CPAaBHUTEIHHO HEOObIINE
pa3mepsl U Bec. Hanpumep, reneparop myma "I'nom-3" npu pasmepax 307095049 mm Becur 1,8
KT.

Huanazon paboumx wyactor reHeparopoB myma ot 0,01 ... 0,1 mo 1000 MI'm. Ilpm
MOITHOCTH M3NydeHus okojo 20 BT obecneunBaeTcs cnekTpanbHas IIOTHOCTh moMexu 40 ... 80
1b.

B cucremax  mpOCTPaHCTBEHHOIO  3allyMJIEHHS B OCHOBHOM  HCIIOJB3YIOTCA
ciaboHanpaBiIeHHbIE PAaMOYHBbIE JKECTKHME W TUOKHWE aHTEeHHbl. PamMouHble THOKHE aHTEHHBI
BBITOJIHSAIOTCS M3 OOBIYHOTO IPOBOJa M Pa3BOPAUMBAIOTCS B JIBYX-TPEX IUIOCKOCTSX, YTO
oOecrieunBaeT (OPMUPOBAHHWE I[IOMEXOBOTO CHUTHajla KaK C BEpPTUKAJIbHOW, Tak M C
TOPU30HTAIILHOM NOJIApU3ALUEN BO BCEX INIOCKOCTSX.
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[Tpu uconb30BaHUU CUCTEM MTPOCTPAHCTBEHHOTO 3aLTYMIIEHUS! HEOOXOIUMO IIOMHUTb, YTO
Hapsy C NOMEXaMH CpPEeACTBaM pa3BEIKU CO3JA0TCSd MOMEXH U JIPYTMM PaaH03JIeKTPOHHBIM
CpelcTBaM (HalpUMep, CHUCTEMaM TEJIEBUACHUS, paauocBA3u M T.1.). IloaToMy npu BBOzIE B
9KCIULyaTaluI0 CUCTEMbI IPOCTPAHCTBEHHOI'O 3aIlyMJIEHHsI HEOOXOAMMO MPOBOIUTH CIIELUANIbHBIE
UCCIIEIOBaHMS 110 TpeOOBaHUAM oOecTiedeHus ieKTpoMaruuTHoi coBmectumoctu (OMC). Kpome
TOTO, YPOBHM IIOMEX, CO3/1aBaeéMble CHUCTEMOM 3allyMJI€HMs, JOJDKHBI COOTBETCTBOBATh
CaHUTApHO-TUTMEHNYECKUM HopMaM. OIHaKO HOPMbI Ha YPOBHHU 3JIEKTPOMAarHUTHBIX U3ITy4EHUI
1o TpeboBaHusIM DMC CyIIEeCTBEHHO CTPOXKE CAaHUTAPHO-TUIMEHNYEeCKUX HOopM. ClieoBaTesbHo,
OCHOBHOE BHUMAaHHUE HEOOXOAMMO YETATh BBIMOIHEHUI0 HOpM DMC.

[IpoctpancTBenHoe  3amrymiieHue  3(Q(EKTHBHO  HE  TONBKO IS 3aKPBITHS
3JIEKTPOMAarHUTHOTO, HO M 3JIEKTPUYECKOTO KAHAIOB YTEUKM MH(POpMAIMU, TaK KaK MOMEXOBBIH
CUTHAJI TpU HU3JTYYCHUM HABOJUTCA B COCAUHUTCIBHLBIX JIMHUAX BTCC wu MMOCTOPOHHUX
HPOBOIHUKAX, BBIXOISIINX 32 IPEeIbl KOHTPOIUPYEMOH 30HBI.

CucreMbl TMHEWHOTO 3allyMJICHUS TPUMEHSIOTCS 11 MACKUPOBKU HABEJIEHHBIX OMACHBIX
CUTHAJIOB B IOCTOPOHHUX IPOBOAHMKAX M coequHUTeNbHbIX JuHUsAX BTCC, Bhixomsummx 3a
npenenbl KOHTPOIUpyeMoil 30Hbl. OHU UCHOJB3YIOTCS B TOM cllydae, €Ciii He o0ecreunBaeTcs
TpeOyemblil pasHoc 3TUX NpoBoAHUKOB U TCIIM (To ecTh He BhIMoNHsETCA TpeOOBaHUE 1O 30HE
Ne 1), ognaxo mipu 3Tom obecnieunBaetcs TpedoBanue mo 3oue Ne 2 (to ects paccrosinue ot TCITU
JI0 TPaHULIbl KOHTPOJIUPYEMOM 30HbI OobIIe, yeM 30Ha Ne 2).

B npocreiiem ciaydae cucrema JMHEHHOTO 3alIyMJICHHs IPECTaBIseT COO0M reHepaTrop
IIYMOBOTO CHTHaNa, (OPMUPYIOIMIMK IIyMOBOE MACKHUPYIOIIEEe HAINPSDKEHUE C  3aJaHHBIMH
CIEKTPAJIbHBIMH, BPEMEHHBIMH M 3HEPT€TUYECKUMH XapaKTEPUCTUKAMM, KOTOPBIH I'aJbBaHUYECKU
ITOAKJIIOYAETCS B 3alIYMIISIEMYIO JIMHUIO (mocTopoHHUH IPOBOJIHHUK).
Ha npaktuke Hambojee 4YacTo MOAOOHBIE CHCTEMBI MCIOJB3YIOTCS JJIS 3allyMJICHHS JIMHUIM
AIIEKTPONUTAHUS (HapUMep, TUHUH 3IEKTPONUTaHUS OCBETUTEILHON U PO3ETOUHOM ceTeit).

I'maBa 6. Meroabl M cpeacTBa NMOMCKa JJIEKTPOHHBIX YCTPOMCTB IepexBara
uHopMauuu

JleMacKupyomye NpU3HAKM JIEKTPOHHBIX YCTPOHCTB nepexsara HHGopManuu

OOHapy)xeHue AIIeKTPOHHBIX YCTPOMCTB nepexBaTa HHPpOpMaIUK (3aKIaJHBIX YCTPOUCTB),
TaK e KaK U JII0ObIX JPYTUX 00BEKTOB, IPOU3BOIUTCS MO UX JEMACKUPYIOLIUM MpHU3HAKAM.

Kaxnplif BUA  SJEKTPOHHBIX YCTPOMCTB mepexBara HWHGPOpMAllUd HMEET CBOHU
JE€MACKHUPYIOLIME IPU3HAKH, TIO3BOJISIFOIME OOHAPYKUTh 3aKIAJIKY.

HaubGonee uHpopMATHBHBIMH NPHU3HAKAMH TPOBOJHON MHUKPOGOHHOH CHUCTEMBI
ABJISIIOTCA:

. TOHKUH MPOBOJI HEM3BECTHOTO HA3HAYECHHSI, MOJKIIOUEHHBIH K MajorabapuTHOMY
MHUKpO(OHY (4acTo 3akamy(IMPOBAHHOMY M CKPBITHO YCTaHOBJIEHHOMY) M BBIXOSIIUI B Ipyroe
MIOMEIIIECHUE;

. HaJIMYME B JIMHUU (TIPOBOJIE) HEM3BECTHOTO Ha3HAUEHUS IIOCTOSTHHOTO (B HECKOJIBKO
BOJIBT) HANPSDKEHUS! M HU3KOYACTOTHOTO HH(POPMAIIMOHHOTO CUTHAIA.
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Jlemackupymome NPU3HAKH aBTOHOMHBIX  HEKaMy(IMPOBAHHBIX  AKyCTHYECKHX
3aKJIa/I0K BKJIFOYAIOT:

. NpU3HAKH BHEIIHETO BHUAA - MAaJOTa0apuUTHBIM mpeaMmer (4acto B ¢opme
napaJiesienue1a) HEM3BECTHOTO Ha3HAYCHHUS;

. OJTHO WJIM HECKOJIBKO OTBEPCTUH MAaJIOTro JUaMeTpa B KOPITyCe;

. HAIMYUE AaBTOHOMHBIX HWCTOYHUKOB THTAaHUSA (HAMpUMEp, aKKyMYJISTOPHBIX
Oatapeii);

. HAIMYUE TOJNYMPOBOJHUKOBBIX JJEMEHTOB, BBIABISIEMBIX TIpH  OOJIy4eHUU
00CIIeIyeMOro yCTpOHCTBa HEIMHEHHBIM PaInOJIOKATOPOM;

. HAJIMYUE B YCTPONCTBE MPOBOJAHHWKOB WJIH JIPYTHX JETANCH, OMpPEe/IIeMbIX MpU

IMPOCBCUYMBAHUU €I'0 PCHTI'CHOBCKHMU JIydaMHU.

KamydmupoBaHHbIe aKyCTHYECKHE 3aKJIQJKH 110 BHEIIHEMY BHJY, Ha TIEPBBIA B3I, HE
OTJIMYAIOTCSI OT OOBEKTa HMMHTAIMHM, OCOOCHHO €CIM 3aKJaJIka YCTAHABJIMBAETCS B KOPILYC
OBITOBOTO MpeaMeTa 0e3 U3MEHEHHsI €0 BHEIIHEro BUa. Takue 3aKiIaJIki MOKHO BBISIBUTH ITyTEM
pazbopKu mpeaMeTa.

3akyiagky, ycTaHaBIMBaeMble B MajorabapuTHbIE TPEIMEThI, OTPAHUYUBAIOT BOZMOKHOCTH
IIOCJICAHUX. OtH OrpaHU4YC€HUA MOT'YT CIIYKUTh KOCBCHHBIMU IMPU3HAKAMHA 3aKJIaJIHbIX yCTpOfICTB.
YToObl UCKIIIOYUTH BO3MOXKHOCTH BBISIBIICHHS 3aKJIAJIKU IyTeM €€ pa30OopKu, MecTa COEIMHEHUs
pa3OupaeMbIX yacTel CKICUBAIOT.

Hekoropeie kamy(haupoBaHHBIC 3aKIaJHBIE YCTPOWCTBA HE OTIMYAOTCS OT OPUTHHAIIOB
JaXe TIPU TIIATEIbHOM BHEIIHEM OocMOTpe. X MOKHO 0OHApYKUThH TOJIBKO MPH MPOCBEYUBAHUU
MPEIMETOB PEHTT€HOBCKUMU JIy4aMHU.

B psane cinyudaeB 3akamy(IMpOBaHHOE 3aKJIaJHOE YCTPOWCTBO OOHApYKUBAETCS 110
HAIUYUIO B 0OCJenyeMOM MpeIMeTe HE CBONCTBEHHBIX €My MOJYIMPOBOJHUKOBBIX JJIEMEHTOB
(BBISIBJIISIEMBIX TIPH OOJIYYEHHH €r0 HEIMHEWHBIM pajauosiokatopoMm). Hampumep, oOHapyxeHuUe
MOJYTIPOBOJHUKOBBIX AJIEMEHTOB B TEMENbHUIIE WM B Tamke sl Oymar MOXeT yKazaTbh Ha
HaJU4He B HUX 3aKJIaJHBIX YCTPOMCTB.

Hanuuwne IMMOPTATUBHLIX 3BYKO3AIIMCBIBAOIINUX W BUACO3AIIUCBIBAIOIINX YCTpOP’ICTB B
MOMCHT 3aIlMCHu MOKHO 06H21py>KI/ITB [0 HAJIMYUIO UX IMOOOYHBIX OJICKTPOMArduTHBIX I/ISJ'IyLIeHI/Iﬁ
(I/I3Hy‘leHHI>'I TeHepaTopoOB noaMaroHun4uBaHUA u BHeKTpOI[BHFaTCHCﬁ).
I[OHOJIHI/ITCJ'II)HBIC JAeMACKHUPYIOIIUE NPU3HAKHA AKYCTHYECCKUX PAAHO03AKIANO0K:

paguon3nydeHus (Kak TMpaBUJIO, UCTOYHUK HW3JIYYCHHUS HAXOJIWUTCA B ONMXKHEH 30HE) C
MOJYJIALUEH paliOCUTHANIA HH()OPMAIIMOHHBIM CUTHAJIOM;

HaJIU4uc (KaK HpaBI/IJIO) HEOO0JIBIIOTO OTpE3Ka IPOBOJaA (aHTCHHLI), BBIXOJAIICTO U3
KOop1ryCa 3aKjIaJIKH.

BcnencTue Toro, 4To mpu NOUCKE Paauo3aKIIaI0K MOCIeIHUE HAXOATCS B OJIMKHEN 30He
W3JIy4€HHS U YPOBEHb CHTHAJIOB O HUX, KaK MPABWIO, IPEBBIIMIAECT YPOBEHb CUTHAIOB OT JIPYTUX
POC, y GonpmMHCTBA PagM03aKIaA0K OOHAPYKHUBAIOTCSA MOOOYHBIE U3IY4YEHHUS U, B YACTHOCTH,
U3ITy4eHUs Ha BTOPOM U TpeTheil rapMOHUKAX, CyOrapMOHUKAX U T.1.

I[OHOJIHI/ITCJILHBIE JeMaCKHpPYIOUe NPU3HAKH CETEBbIX AKYCTHYECKHUX 3aKJIAA0K.



181

HAaJIMYUC B JIMHUHU BJIGKTPOHI/ITaHI/IH BBICOKOYACTOTHOI'O CHI'HAJIa (KaK HpaBI/IJIO, HGCYH_IaSI
gactotra oT 40 mo 600 k[, HO BO3MOXXHO HaJIMYMWE CHUTHAJAa Ha yactotax g0 7 MI),
MOI[y.]II/IpOBaHHOI‘O I/IH(i)OpMaI_II/IOHHbIM HU3KOYaCTOTHBIM CUTHAJIOM,

HaJIMYHC TOKA YTCUKU (OT CAHUI 10 HECKOJBKHX NCCATKOB MA) B JIMHHWU 3JICKTPOIIUTAHUS
IIpH BCCX OTKIHOYCHHBIX HOTpe6I/ITeJ'I${X;

OTJIMYUE EMKOCTH JIMHHUU JICKTPOITUTAHUS OT THUIIOBBIX 3HAYCHUH NP OTKIFOYCHUH JTTHHH
OT WMCTOYHUKA NMUTaHHS (Ha pacHpeeNIMTEIbHOM IIUTKE JJICKTPONMUTAHUS) M OTKIIOYCHUH BCEX
noTpeOuTeNeH.

JlonoJiHUTe/IbHBIE [1eMACKMPYIOIIMEe TPH3HAKH AaKYCTHYeCKHMX M Tejle(OHHBIX
3aKJIA/I0K C repenayeil uupopmaruu mno TeaeoHHON JIMHUM HA BBICOKOM YacToTe:

HaJINYME B JIMHUU BBICOKOYACTOTHOI'O CUTHAJA (KaK MPpaBUJIO, Hecylas yactora 10 7 MI'm)
¢ MoayJsiuel ero MHPOPMaIIMOHHBIM CUTHAJIOM.

I[OHOJIHI/ITC.TII)HI)IC AEMACKHPYIOIIME IIPU3HAKHA TeJ'le(l)OHHBIX PaaMO03aKIAA0K:

pagMoOM3IydyeHHuss C  MOXyJsUMedl  paauocurHasa  HMH(GOPMALMOHHBIM  CHUTHAJIOM,
nepeaBaeMbIM 110 Tele(OHHOM JTMHUY;

n "

OTJIMYHEC COIPOTUBJICHUA Te.He(bOHHOI\/JI JIMHUU OT 00 IIpHU OTKIIIOYCHUHU TeJIe(bOHHOFO
anmapaTta ¥ OTKJIIOYCHUH JIMHUK (OTCOSAMHEHUHU TeJe(GOHHBIX MPOBOIOB) HA paclpeeTuTeIbHON
KOpoOKe (IUTKe);

OTJINYHEC COIMPOTHUBIICHUSA TGJ'IG(l)OHHOfI JIMHUHU OT THUIIOBOT'O 3HAYCHUSA (I[J'ISI ﬂaHHOﬁ J'II/IHI/II/I)
Opy  OTKJIIOYEHHU TeneOHHOro amnmapara, OTKIIOYEHHMH U 3aKOpauMBaHWU JIMHUM Ha
pacrpeenuTenbHON KOpoOKe (IITUTKE);

najieHre HampsbKeHUsl (OT HECKONbKUX Aecathix a0 1,5..2 B) B TenedonHoM nuHMM (110
OTHONIICHHUIO K JAPYTUM TeJIePOHHBIM JIMHUSAM, MOJAKIIOUYEHHBIM K JIAHHOW paclpeaeuTeIbHON
KOpOOKe) MpH MOJ0KEHHOW U OTHATON TeneoHHOM TpyOKe;

HaJIM4YMe TOKa YTeUKH (0T eAMHHUII IO HECKOIBKUX JECATKOB MA) B TeleOHHOMN IMHUU MPU
OTKJIIOUYEHHOM TeleoHe.

JIOHOJIHI/ITCJILH])IQ AEMACKUPYIOIIME TPU3HAKH AKYCTHYECKHX 3aKJAJ0K THIIA
"Tesedponnoro yxa'':

OTJIMYME CONPOTUBJICHUS TenedoHHOW JTuHUM oT " ?7 " MpU OTKIIOYEHHUHU TeIePOHHOTO
anmapara 1 OTKJIIOUYEHUH JIMHUHU (OTCOCIMHEHUH Tele(OHHBIX MTPOBOJIOB) HA pacpeaeInTeIbHON
KOpoOKe (IIUTKe);

naZieHue HanpspkeHus: (OT HECKOJIbKUX JAecaThiX a0 1,5..2 B) B TenedonHoM nuHuu (110
OTHOILIEHHUIO K JPYTUM Tele(OHHBIM JHHUSAM, MOJIKIIOYEHHBIM K JIaHHOW pachpeaeauTeIbHON
KOpOOKe) MpH MOJIOKEHHOU TeneOoHHOM TpyOKe;

HaJIM4Yue TOKa YTeUKH (0T €IUHHIL 1O HECKOJIBKUX ECATKOB MA) B Tele(OHHON JIMHUU TTPU
OTKJIIOUEHHOM TeNeoHeE;
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nojaapiieHue (HE MPOXOXKIACHHE) OJHOTO-IBYX BBI3BIBHBIX 3BOHKOB MpPU Ha0ope HOMeEpa
TenedOHHOTO anmapara.

JlonoiHUTe/IbHBIE /IeMACKUPYIOILME TPU3HAKH MNOJYAKTHBHBIX aKYCTHYECKHX
PaANo03aKIAI0K:

O0JydeHHE IMMOMEIICHHUS HAMPABICHHBIM (30HAMPYIOMIMM) MOIIHBIM H3IydeHHEM (Kak
MIPABUIIO, FTAPMOHUYECKHM);

HaJIMYHUC B TIOMCHICHUHN NICPCUIITYUCHHOT'O 30HAUPYIOUICTO U3JIYYCHHA C aMHHHTYI[HOfI HUIn
YJaCTOTHOH MOI[YHHHHeﬁ I/IH(i)OpMaI_II/IOHHBIM AKYCTHYCCKHUM CUTHAJIOM.

Knaccuukayun memoooe u cpedcme noucka 31eKmMpPOHHBIX YCMPOUCHE nepexeama
uHpopmayuu

Ilouck M oOHapy:KeHHe 3aKJIATHBIX YCTPOMCTB MOXET OCYILIECTBIATHCS BU3YyalbHO, a
TaKXe C MCIIO0JIb30BaHHEM CIELHANIbHOM anmapaTypbl: JI€TEKTOPOB JUKTO(POHOB U BUAECOKaMep,
UHAUKATOPOB TOJS, paguoyacTOTOMEPOB M HHTEPCENTOPOB, CKAaHEPHBIX IPUEMHUKOB H
aHaAJIM3aTOPOB  CHEKTpPa, IMPOrPaMMHO-ANMAPaTHBIX KOMIUIEKCOB KOHTpPOJIS, HEJIMHEHHbIX
JIOKaTOPOB, PEHTI€HOBCKUX KOMIUIEKCOB, OOBIYHBIX TECTEPOB, & TAKXKE CIIELUAIbHOMN armaparypbl
JUIS IPOBEPKU IIPOBOJIHBIX JIMHUHN U T.J.

MeToa nmoucka 3aKJaJHbIX YCTPOMCTB BO MHOTOM OIPEACIAETCS MCIOJIb30BAHUEM TOU
WJIM WHOM ammaparypbl KOHTPOJIS.

K ocHoBHBIM MCTOAaM ITOMCKaA 3aKJIaJHbIX yCTpOﬁCTB MOXHO OTHCCTH:

. crienManbHoe 00ciIeI0BaHNe BbIJEICHHBIX TOMEIIEHUH;

. IOMCK PAaJNO03aKIaN0K C HCIIOIB30BAHUEM MHIUKATOPOB IOJIA, PAIHO4aCTOTOMEPOB
U UHTEPCENTOPOB;

. IIOMCK  paguO3aKJIaJOK C UCHOJIB30BAHUEM CKaHEPHBIX IPUEMHUKOB H
aHaJIN3aTOPOB CIIEKTPA;

. IIOMCK PaJMO3aKIaZ0K C HCIIOIb30BAHMEM IPOrPAMMHO-AIIIAPATHRIX KOMILJIEKCOB
KOHTPOJIS;

. IIOMCK MOPTATHBHBIX 3BYKO3AIMCBHIBAIOIINX YCTPOMCTB C HMCIHOJB30BaHUEM

JETEKTOPOB TUKTOPOHOB (IO HAIMYMIO UX MOOOYHBIX 3JIEKTPOMArHUTHBIX M3Iy4YeHHUH
reHepaTOpPOB MOJMArHUYMBAHUS U 3JIEKTPOBUTATENEH);

. [IOMCK IOPTAaTUBHBIX BHUACO3ANUCHIBAIOIIUX YCTPOWCTB C HCIOJIB30BAaHUEM
JNETEKTOPOB BHJI€OKaMep (M0 HAIWYHUIO MOOOUYHBIX 3JIEKTPOMArHUTHBIX H3TYyYEHHUI reHepaTopoB
MOMarHU4MBaHUs U AJIEKTPOABUraTeNei BUICOKaMeD);

. MOMCK 3aKJIa/I0K C UCTIOJIb30BaHUEM HEJIMHEIHBIX JIOKaTOPOB;

. MOMCK 3aKJIa/I0K C UCTIOJIb30BAHUEM PEHTIE€HOBCKUX KOMILIEKCOB;

. npoBepka c wucrnosb3oBaHueM BU-npoOHuka (30HAA) JTUHUN SJIEKTPONUTAHMUS,
PAIMOTPAHCIISAIINN U TeIePOHHOU CBSI3M;

. U3MEpEeHHUE NMapaMeTpoB JIMHUH IEKTPONUTAaHUs, TeIe()OHHBIX TUHUHN CBSI3U U T.J1.;

. IIPOBEJICHNE TECTOBOIO "MpO3BOHA" BCeX TeNEPOHHBIX allapaToB, YCTAHOBIEHHBIX

B IPOBCPACMOM INOMCHICHUH, C KOHTPOJICM (Ha CJ'IYX) MPOXOKIACHUS BCCX BBIZBIBHBIX CHUTHAJIOB
ATC.

[Ipocreiimumu 1 Haubosiee AEUIEBBIMU OOHAPYKUTEISIMH PaJAMOU3IYYEHUN 3aKiIaJHbIX
YCTPOMCTB SIBJIIIOTCS MHAMKATOPHI 3JIEKTPOMArHUTHOTO TOJIsl, KOTOPbIE CBETOBBIM MJIM 3BYKOBBIM
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CUTHAJIOM CUTHAJIM3HUPYIOT O HAJIMYNHU B TOYKC PACIIONIOKCHUSA aHTCHHBI 3JICKTPOMAarHuTHOI'O ITOJIA
C HaANpsHKEHHOCTBIO BHINMIE MOpOroBoil ((poHoBoI). bosee cloXHBIE M3 HUX - YaCTOTOMEPHI
00ecreYnBaroT, KPOME TOr0, U3MEPEHUE HECYIICH YaCcTOThl Hanbosee "CUIBpHOr0" B TOUKE IMpuemMa
CUTHAJA.

Jlnst  oOHapyXeHUs HW3JIYYCHHH 3aKJIaJHbIX YCTPOHCTB B OJMIKHEH 30HE MOTYT
UCIIONIb30BAaThCS M CIICIMANbHBIE TPUOOPHI, HA3bIBAEMBIE HHTEpcenTopamu. HWHTEpcenTop
ABTOMATUYECKU HACTpaMBaeTcs Ha 4acTOTy HanOoJjiee MOIIHOIO CHUTHAlla U OCYILIECTBIISIET €ro
JIeTekThupoBanue. HekoTopble  MHTEpCENTOpPHl  MO3BOJSIOT  HE  TOJIBKO  MPOU3BOJUTH
ABTOMATUYECKUN WIM PYYHOW 3axBaT pPaJMOCHTHANA, OCYHIECTBISATH €ro JACTEKTHPOBaHHE U
MPOCIYIIUBAaHUE Yepe3 JUHAMHUK, HO M OINpPEACNATh 4YacTOTy OOHApY)KEHHOTO CHUTHAJla U BU
MOJTYJISALIUU.

YyBCTBUTEJBHOCTh OOHApYy:KUTeJEH 1ol Maja, [O03TOMY OHHM  IMO3BOJISIFOT
00HapyY>XKMBATh U3IIYUCHHS PaIM03aKIaI0K B HEIIOCPEACTBEHHOM OJIM30CTH OT HUX.

CylIlecTBEHHO JYYIllyl0 4yBCTBUTEIBHOCTh HMMEIOT CIelHanbHble (IIPodecCHOHATIBHBIC)
PaAMOIIPUEMHUKM C aBTOMAaTU3UPOBAHHBIM CKaHUPOBAaHUEM pajuMoAMaIia3oHa (CKaHEpHbIE
OPUEMHHUKN WM ckaHepbl). OHM oOecreuyrBaloT MOUCK B JUAla3oHe 4YacTOT, MEPEeKphIBAIOLIEM
YaCTOTHl IIOYTH BCEX IPUMEHSEMBIX pPaAUO3aKIANOK - OT JecATkoB kKl nmo emunun [T
Jly4immmMu BO3MOKHOCTSIMH I10 TOMCKY PaJM03aKiIaloK 00J1afatoT aHaau3aTopsl criekrpa. Kpome
nepexBaTa M3Jy4EHUH 3aKjIaJHBIX YCTPOMCTB OHM IIO3BOJIAIOT AHAIMU3UPOBATh M HX
XapaKTEePUCTHKH, YTO HEMAJOBAXKHO IMpPHU OOHAPY)KEHUHU DPAJMO3aKIAJ0K, HCIOJIb3YIOMIUX IS
nepeaayr nHGHOPMAIMH CIIOKHBIC BUIBI CUTHAJIOB.

B03MOKHOCTh CONPSDKEHHUS CKAHUPYIOIIUX MPHUEMHUKOB C IMEPEHOCHBIMH KOMIIBIOTEpaMHU
HOCTY)KMJIO OCHOBOM [l  CO3/aHMsl aBTOMAaTU3MPOBAHHBIX KOMIUIEKCOB Il  IIOMCKA
panno3akiagok (TaKk Ha3BIBAEMBIX IMPOrPAMMHO-AINIAPATHBIX KOMIUIEKCOB KOHTpOisi). Kpome
pOTrpaMMHO-aNNapaTHBIX KOMIUIEKCOB, MOCTPOEHHBIX Ha 0a3e CKaHUPYIOIIMX NPHUEMHUKOB M
NEPEHOCHBIX KOMIBIOTEPOB, JJIsl MOMCKA 3aKJIAaIHBIX YCTPOHCTB HCIONB3YIOTCS M CIEIHATBHO
pa3paboTaHHbIe MHOTO(YHKIIMOHAIbHbBIE KOMILIEKCHI, TakKe, HanpuMep, kak ""OSCOR-5000"".

CrennanbHble KOMIUIEKCHI M ammaparypa JUisi KOHTPOJIS NPOBOJIHBIX JMHHUH ITO3BOJISIOT
MPOBOAMTH U3MEPEHHE MapaMeTpoB (HANPSDKEHUN, TOKOB, COMPOTUBICHUN U T.I1.) TeNEe(POHHBIX,
CJIa0OTOYHBIX JIMHUHM M JIMHUHM 3JEKTPONUTAHUS, @ TAaKXKe BBIABIATh B HUX CHUTHAJIBI 3aKJIaJIHBIX
YCTPOWCTB.

OﬁﬂapymnTe.}m MyCTOT IIO3BOJIAIOT O6H3py>KI/IBaTL BO3MOXHBIC MCECTAa YCTAHOBKHU
3aKJIaTHBIX YCTpOﬁCTB B IIYCTOTAax CTCH WJIN APYIrUX ACPCBAHHBIX UM KUPIIUYHBIX KOHCTPYKIHAX.

Bonbmiyto rpymmy o0pa3yroT cpeacTBa OOHApYKEHHS WM JIOKAIM3alMKM  3aKiIaIHBIX
YCTPOMCTB MO (PU3MUECKUM CBOHCTBAM DIIEMEHTOB JJIEKTPUYECKOM CXEMbl MIM KOHCTPYKIIHH.
TakuMu s31eMEHTaMH SBJSIOTCSA: TMOJIYIMPOBOAHUKOBBIE MPUOOPHI, KOTOPHIE MPUMEHSIOTCS B
JFOOBIX 3aKJIAJHBIX YCTPOMCTBAX, AJIEKTPOMPOBOAIINE METAIIMUECKUE JIeTalld KOHCTPYKIUH U
T.A. W3 3THX cpeacTB Hauboyiee OCTOBEpHBIE pE3yJbTaThl O0ECIEUMBAIOT CPEACTBA IS
OOHapy>KeHHs! TOJYIPOBOAHUKOBBIX 3JIEMEHTOB 110 MX HETMHEWHBIM CBOMCTBAM - HEJIMHEWHBIE
pPasvoIOKATOPHI.

[Tpuniunsl paboThl HeJIMHEHHBIX PAaIHOJOKATOPOB OJM3KM K TNPUHIUIAM pabOThI
PaZMOJNIOKALIMOHHBIX ~CTAHIMI, LIMPOKO TPUMEHSIEMBIX JUIS PaJAMOIOKAIIMOHHOW pa3BeAKU
00bekTOB. CyIIeCTBEHHOE OTIIMYHE 3aKII0YACTCS B TOM, YTO €CJIM MPUEMHHUK PaiiOIOKAIIMOHHOM
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CTaHLUHU MPUHUMAET OTPAXEHHBIM OT 00BEKTa 30HAMPYIOUIMI CHTHAN (3XO-CHTHAJI) HA 4acTOTe
M3JIy4a€MOro CUTHaja, TO MPUEMHHUK HEIIMHEHHOTO JIOKAaTOpa MPUHUMAET 2-10 U 3-10 TapMOHUKHU
OTpaXeHHOTro curHana. [losBIeHHE B OTPAKEHHOM CHUTHAJIE AITHX TapPMOHHK OOYCJIOBIICHO
HEJIMHEWHOCTHIO XapaKTEPUCTUK MOJIYIIPOBOIHUKOB.

Merannonckaresn (METAJUIOJETEKTOPBl) peEarupyoT Ha HajJMdyde B 30HE IOMCKa
AIIEKTPOTIPOBOJIHBIX MAaTEPHAIIOB, MIPEKIE BCEIO METAIUIOB, U TIO3BOJISIOT OOHAPYKUBATh KOPITyCa
WIH IpYTUe METAINTNYECKUE 3JIEMEHTHI 3aKJIaIKH.

IlepeHocHbIe peHTT€HOBCKUE YCTAHOBKHU IIPUMEHSIOTCS JJIsl IPOCBEYHBAHUS IPEIMETOB,
Ha3HAUYEHUS] KOTOPBHIX HE YAAeTCsl BBIABUTH 0€3 MX pa300pKU IMpEkAe BCEro TOrjaa, KOoraa oHa
HEBO3MO>KHA 0e3 pa3pyllieHus HallICHHOTO IIpeIMeTa.

I'maBa 7. Oprann3zanus HHKeHEPHO-TEXHUYECKOI 3alIuThI HHGOPpMANH

7.1 O01me moJI0KEeHH 110 HHIKEHEPHO-TEXHUYECKOM 3a1uTe HHPOPMALUM B
OpraHu3alusaX

PaCCMOTpeHHLIe paHee BOIIPOCBI CO3AAOT TCOPCTUUYCCKYIO 6213}/' 1 IIOCTPOCHUA,
MOI[I/I(l)I/IKaLII/II/I M SKCINTyaTallki CUCTCMBI 3allINThI I/IH(i)OpMaHI/II/I.

JIrobast cuctema co3faercss IOJ 3aJaHHble TPEeOOBaHMS C YYETOM CYIIECTBYHOLIMX
orpannueHuil. MakToppl, BAUSIONIME HA CTPYKTYPY U (DYHKIMOHUPOBAHHE CHCTEMBI, HAa3bIBAIOTCS
CHUCTEMOOOPA3YIOIINMHU.

K HruM oTHOCSATCS:

NEPEYHU 3alHIIaCMbIX CBG}IGHI/II\/'I, COCTaBAIOIMINX TOCYAapCTBCHHYIO (HO TEMATUKE
TOCYyAapCTBCHHOT'O 3aKa3a, €CJIN OH BBIIOJIHACTCA OPT: aHHBaI.[HefI) 1 KOMMCPUCCKYTO TaI>’IHy2

e TpeOyeMble ypoBHU Oe3omacHOCTH HHpoOpMmanuu, olecrieyeHHue KOTOPhIX He
NpUBEJET K MPEBBIIIECHUIO yillepOa Haj 3aTpaTaMM Ha 3aIlIUTy MHGOP Maluy;

e  yrpo3bl 6€30M1aCHOCTH UH(POPMALINK;

® OrpaHUYCHHA, KOTOPBLIC HAA0 YYHUTHIBATH MIpPU CO3JAHUW MWK MOJACPpHH3aAIUUN
CHCTEMBI 3aIUTHI HHPOPMAIINY;

e [IOKa3zaTelu, IO KOTOpPbIM OyAeT OleHUBaThCs SPHEKTUBHOCTH CUCTEMBI
3alIUTBHI.

CprKTypa " aJITOpUT™M (I)YHKI_II/IOHI/IpOBaHI/ISI CHUCTCMEI 3allIUTHI OPraHru3alu OIIPCACIIAIOTCA
B PYKOBOAAIIUX, HOPMATUBHBIX U METOJUYCCKUX JOKYMCHTAX.

K pykoBogsmym TOKyMEHTaM OTHOCSATCS:

® PYKOBOJCTBO (MHCTPYKIHS) IO 3aIIMTE MH(MOPMALIUK B OPTaHU3alUY;

® IIOJIOKEHHME O MOJPA3/IeIEHUN OpPraHU3alllK, Ha KOTOPOE BO3JAraroTcs 3ajaddl Io
o0ecrieueHuto 6€30MacHOCTH HHPOPMAaLINK;

® UHCTPYKLUH 110 paboTe ¢ Tpru(OBaHHBIMU JOKYMEHTAMU;

® UHCTPYKLUHM I10 3alIUTe UH(HOPMALUU O KOHKPETHBIX U3/ENNUsX;



185

B paznuuHbIX OpraHW3anmsxX ASTH JOKYMEHTHI MOTYT HWMETh pa3Hble HAUMEHOBAHMS,
OTJIMYAIONINECs OT yKa3aHHbIX. HO CyIIHOCTh 3THX JOKYMEHTOB OCTaeTCsS HEHU3MEHHOM, TaK Kak
HE0OXOAUMOCTb B HUX OOBEKTUBHA.

[Mopsimox  3ammThl WHGOpPMAMA B OPTaHU3ALUU OINPEACTSETCS COOTBETCTBYIOIIHM
PYKOBOJICTBOM (MHCTpYKIHEH). OHO MOXKET COIePKaTh CIAESAYIOIINE Pa3/Iebl :

e 0o0Iue MOJOKEHNUS;

® IIEPEUEHb OXPAHSAEMBIX CBEIICHUM;

® JIeMacCKUpYIOILUe IPU3HAKA 00BEKTOB OpPraHU3aluH;

e J[eMaCKUPYIOLIME BELIECTBA, CO3/1aBAEMbIE B OPIraHU3ALINN;

OLIEHKH BO3MOKHOCTEH OPraHOB M CPEJCTB JOObIBAaHUS HHPOPMALIH;
OpraHM3aIllMOHHBIC U TEXHUYECKHE MEPOIPHUSTHUS 10 3aIIUTE HH()OPMALIH;

TOPSITIOK IIAHUPOBAHUS PAbOT CiTyKObI 0€30IaCHOCTH;

MOPSAZIOK B3aUMOJIEICTBUS € TOCYJapCTBEHHBIMU OPIaHaMH, PEIIAIOIMMU 33/1a4U 110
3alUTe MaTepUAIbHON U MHTEJUIEKTYaJIbHOM COOCTBEHHOCTH, rOCYIAapCTBEHHON U
KOMMEPUYECKOU TailHBbI.

Ho B maHHOM pyKOBOJACTBE HENb3sl y4eCTh BCEX OCOOEHHOCTEW 3aluThl MH(GOpMAalUU B
KOHKPETHBIX YCJIOBUSIX. B m000# opranu3anuy MOCTOSHHO MEHSETCS CUTYyallusl ¢ HCTOYHUKAaMU
U HOCUTENsIMU KoH(uIeHIHanbHOW uHOpManuu, yrpo3amu ee Oe3zomacHoctu. Hampuwmep,
MOSIBJIEHHUIO HOBOT'O TOBAapa Ha PBIHKE MpEAIIEeCTBYET Ooublias padoTa, BKIOYAIOIIAs pa3IudyHble
STambl M CTAJWU: TPOBEJIEHUE HCCIEeNOBaHUI, pa3paboTka 1a00paTOPHBIX M JACHCTBYIOIIMX
MaKeTOB, CO3/IaHHUE€ ONBITHOTO o0pa3na W ero AopadoTKa MO pe3yiabTaTaM HCIIBITAaHHA,
MOJATOTOBKA TPOU3BOJACTBA (JAOKYMEHTAIMH, YCTaHOBKAa JOMOJHUTEIBHOTO 000pyI0BaHUS,
U3TOTOBJIEHUE OCHACTKH - CHEeUU(PUUECKHX CpPEACTB IPOU3BOACTBA, HEOOXOAMMBIX IS
peann3anuy TEXHOJIOTHYECKHUX MTPOLECCOB), N3TOTOBJIEHUE OIBITHOM CEPUH VIS BBIABJIEHUS CIIPOCa
Ha TOBap, MaCCOBBII BBITYCK MTPOAYKIIUH.

Ha kaxioM 3Tane u ctajuu K paboTe MoKII0YatoTCsl HOBBIE JIFOIH, pa3pabaThIBalOTCsl HOBbIE
JOKYMEHTBI, CO3JAlOTCS Y371bl U OJOKM ¢ HMH()OPMAaTHUBHBIMU [UI HUX JAEMacKUPYIOIIMMU
npu3HakaMu. CO31aHUIO KaXKA0TO MU3JENNs WM CaMOCTOSITENIbHOTO IOKYMEHTA COIYTCTBYET CBOM
Ha0Op MH(OPMALMOHHBIX 3JIEMEHTOB, UX HCTOYHHMKOB M HOCHUTENEH, YyIpo3 U KaHAJIOB yTEUKU
UH(POPMALIUH, TIPOSIBIISAIOIINECS B Pa3IMUHbIE MOMEHTHI BPEMEHHU.

Jns 3amutel nHGOpMaMK 00 M3AETMH Ha KaXKJIOM 3Tale €ro Co3laHus pazpadaThiBaeTcs
COOTBETCTBYIOIIAS MHCTPYKIUA. MHCTPYKIUS TOJDKHA coiepKaTh HEOOXOAUMBIE JIJIsl 00ECTICUCHUS
Oe3omacHOCTH MHPOPMAIIMK CBEICHHS, B TOM YHCIe: OOIIe CBEACHUS O HAMMEHOBAaHUU 00pasIia,
3alUIaeMble CBEICHUS W JIEMAaCKUPYIOIIWE TPU3HAKH, TOTEHIHMAIBHBIE YIpO3bl 0€30MacHOCTH
uHPOPMAIIMK, 3aMbICE M MEphI MO 3allUTe, MOPSIOK KOHTPOJS (3aJa4du, OpraHbl KOHTPOIS,
MMEIOIIHE TIPaBO Ha TPOBEPKY, CPEACTBA KOHTPOJISA, AOMYCTUMBIE 3HAYCHHUS KOHTPOIHPYEMBIX
napamMeTpoB, YCIOBUS M METOJUKH, NEPHOJUYHOCTH W BHUJIBI KOHTPOIS), (HaMUINM JIHII,
OTBETCTBEHHBIX 33 0€30MaCHOCTh HH(OpMAITHH.

OCHOBHBIM HOpPMAaTHBHBIM JIOKYMEHTOM SIBJISIETCS MEPEYeHb CBEACHUMN, COCTABISIOLIMX
rOCYAAapCTBEHHYIO, BOCHHYIO, KOMMEPUYECKYI0O WM JII0OyIo Jpyryto TaiiHy. Ilepeuenb cBeneHuil,
COJlepKalllUX TOCYJapCTBEHHYIO TailHy, OCHOBBIBaeTCd Ha TMOJOXEHMIX 3akoHa «O
roCcyJapCcTBEHHOM  TaiHe». llepeuHn noiexamux 3alUTe CBEACHHUNH JTOr0  3aKOHA
KOHKPETU3UPYIOTCSI BEJIOMCTBAMHU IPHUMEHUTENFHO K TEMaTUKe KOHKPETHBIX opraHuzanuii. B
KOMMEPYECKHUX CTPYKTYpax, BBIMOJIHSAIOIIUX  TOCYJAapCTBEHHBIE  3aKasbl, NEPEYHU
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pacmpoCTpaHsIOTCS Ha WHGOPMAIMIO, OTHOCAIIYIOCS K JTOMy 3akasy. llepedHu cBeneHWiA,
COCTABJIAIOIIUX KOMMEPUYECKYIO TailHy, COCTaBJISIIOTCS PYKOBOACTBOM (UPMBI MpH y4yacTUH
COTPYIHHKOB CITyKObI 6€30I1aCHOCTH.

Jlpyrue HOpMaTHBHBIE JOKYMEHTBI ONPEAEIAIOT MaKCHMajbHO JONYCTUMBIE 3HAUCHMS
ypoBHeW moned ¢ uH(poOpManMeld M KOHILIEHTpPAIMKU JEMacKUpYIOIIUX BEIIeCTB Ha TIpaHHUIlax
KOHTPOJIMPYEMOM  30HBI, KOTOpbIE OOecrneunmBalOT TpeOyeMblii  ypOBEHb 0OE30MaCHOCTH
uHbopMani. OTH HOPMBI pa3padaThHIBAIOTCS COOTBETCTBYIOIIMMHU BEJOMCTBAMH, a s
KOMMEPUYECKUX CTPYKTYp, BBINOJHSAIOIMX HETOCYAApCTBEHHBIE 3aKa3bl, - CIELUAIMCTAMU ITHX

CTPYKTYP.

Pabota 1o 3amure nHGOpPMALMK B OPraHU3aLUU IPOBOANTCS BCEMH €r0 COTPYJHUKAMH, HO
CTENIEHb Y4YaCTHsl PAa3JIMYHbIX KaTErOpuil CyIIECTBEHHO oTin4aercs. JIroOol coTpynHUK,
HNOJMUCABUIMN 0053aTENILCTBO O HEpas3IJalleHUH TailHbl, y4acTBYET B 3alluTe MH(OPMALUHU XOT
OBl ITyTeM BBINOJHEHUS! PYKOBOSIIUX JTOKYMEHTOB O 3alIUTE WH(POPMAIHH.

OTBETCTBEHHOCTh 32 COCTOSIHUE 3aIUUThl MH(POPMALMK BO3JIAraeTcs Ha COOTBETCTBYHOIEE
NOJIpa3/ieieHue M JIUI[ CIYXObl Oe3omacHOCTH. [IpHMEHHTENEHO K THUIIOBOM CTPYKTYpE CITY>KOBI
0€30MacCHOCTH KOMMEPUYECKOM CTPYKTYpbl MHXXEHEpHO-TEeXHMYECKas 3aliuTa oOecreduBaeTcs
IPYIION MHXEHEPHO-TEXHUYECKOM 3aIlUThI, KOTOpasi, KaKk BApUaHT, MOKET COCTOATh U3 CTapIlIEro
UH)XEHepa (MHXeHepa) - PYKOBOIUTENs TIpYyNNbl M HHXKEHepa (TEXHHKAa) IO CIEeLUAIbHBIM
U3MEPEHUSM.

OcHOBHbIE 3a/1a4M IPYMIIbI:

e o0cienoBaHNE BBIJCICHHBIX TMOMEIIEHUH C IENbI0 YCTAaHOBIICHUS MOTCHIIMAIBLHO
BO3MOXKHBIX KaHAJIOB YTEUKH KOH(HUICHIMATBHON MHPOPMAIINH YepPEe3TEXHUIECKIE
CpeACTBa, KOHCTPYKLIMH 3/1aHUH U 000PYIOBaHHUS;

e BBHISIBIICHHE W OIEHKA CTENEHW OMAaCHOCTH TEXHUYECKHX KaHaJlOB YTEUYKH
nH(popMaIuy;

e pa3paboTKa MEpONPUATHI MO JUKBUAANUU (TIPEIOTBPAIICHUIO YTEUKH)
MOTEHIIUATBHBIX KaHAJIOB YTEUKU MH(POPMAITHH:

e opraHm3amys KOHTpois (B TOM 4YHCIE€ ¥  WHCTPYMEHTAIBHOTO) 3a
3¢ (HEeKTUBHOCTHIO TPUHSATHIX 3alIUTHBIX MEPONPHUSATHIA, aHAIU3 pe3yJIbTaTOB
KOHTpPOJsL M pa3paboTKa NPEATOKEHUH 10 TOBBIIICHUIO HAAEKHOCTH M
3(pdhexTUBHOCTU MEp 3aITUTHI;

® [OJrOTOBKA 3asBOK Ha MPUOOPETEHNE TEXHUUECKUX CPEJCTB 3alUThl HHPOPMAIIH,
y4JacTue B X YCTAHOBKE, SKCIUTyaTallul U KOHTPOJIE COCTOSHHUS.

Kpome Toro, Ha rpymnmny HMHXEHEPHO-TEXHHUYECKOM 3allUThl MH(OPMALUH LeIeco00pa3Ho
BO3JIOKHTH TaK)KE TEXHUUYECKUE BOIIPOCHI OXPaHbl HOCUTENEH HHPOPMAIIHH.

Opranmaunonﬂble U TEXHHYECCKHUEC MEPLI 110 I/lH?KeHepHO-TeXHI/I‘leCKOﬁ 3aluTe
uHpopmanuu

B opranmzanusax pabota mo MH)XEHEPHO-TEXHUYECKON 3alluTe MH(OpMAIUU BKIIOYAET
JIBa HTara:

® [IOCTPOCHHE WM MOJIEPHU3ALINS CUCTEMBI 3aIlUTHL;
® TIOJJEpKaHUE 3alTUThI HH(DOpPMAITMK Ha TPEOYEMOM YpPOBHE.
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[Toctpoenue cucTeMbl 3almUTHl WHGOPMAIMH TPOBOJUTCS BO BHOBBH CO37aBAEMBIX
OpraHu3alMsaX, B OCTaJIbHBIX - MOJCPHH3ALUs CyHIECTBYHOHICH. MeToaudecKue BOMPOCHI
MOCTPOCHUS K MOJCPHHU3AIMN CUCTEMBI 3alIUTHI HH(POPMALIUU PACCMOTPEHBI B CIECIYIOUICH I1aBe

[Toctpoenne (MonepHHM3AIMs) CHCTEMBI 3allUTHl HMHQOpPMAMM U TOJJCPKAHUE HA
TpeOyeMOM YpOBHE €€ 3all[uThl B OPraHU3ally IPEAyCMATPHBAIOT HPOBEICHUE CIICIYIOIINX
OCHOBHBIX paboT:

® VTOYHEHHWE IMEePEYHsI 3aIUIAEMBIX CBEJACHHA B OpTraHHU3AIlUU, ONPEICICHHE
WCTOYHUKOB M HOcUTeNned WH(GOpMaluU, BBISIBICHUE W OIICHKA YIPO3Bl €€
0e30IMacHOCTH;

e ompejaelieHHe Mep MO 3amuTe WHPOPMAIMH, BHI3BAHHBIX M3MEHEHUSMH IeJIeH U
3a]1a4 3alUThl, IEPEUHS 3alIUIIAEMbIX CBEICHUH, yrpo3 0€30MacHOCTH NH(DOPMAIIIY;

e KOHTPOJIb 3(P(HEKTHBHOCTH MEP M0 WHKEHEPHO-TEXHUYECKOH 3aluTe HHPOPMAIHH
B OpraHu3alliu.

Meps! 1o 3amure H(GOpMaLuy 1eaecoo0pa3sHo pa3aeauTh Ha 2 IPYIIIbl: OpraHU3alMOHHbIE
U TeXHU4Yeckue. B myOnmukanusx, B TOM YHClie B HEKOTOPBIX PYKOBOISIIMX TOKYMEHTaX, MEPHI IO
3alIMTe AEIAT Ha OpPraHU3allMOHHBbIC, OPraHU3allMOHHO-TEXHUYECKHE M TEXHUYECKHE. Y UMUThIBAs
OTCYTCTBHE  JOCTAaTOYHO YETKOM TPaHMIBl MEXAY OpPraHU3alUOHHO-TEXHUYECKUMHU W
OpraHU3allMOHHBIMU, OPTaHU3AIMOHHO-TEXHUYECKUMHU U TEXHHYECKUMH MepaMH, L1e1ecoo0pa3Ho
OTPaHUYUTHCS IBYMS TPYIIIAMH: OPTaHU3AMOHHBIMU B TeXHHYeCKUMH. [1py Takoit kiaccudukanmm
K TEXHHYECKMM OTHOCSTCS MEpbI, PEaM3yeMbI€ IIyTEM YCTAHOBKM HOBBIX WJIM MOJEPHHU3ALUAN
UCTIONIb3YEMBIX ~WH)KEHEPHBIX M TEXHHUYECKHX CpeACTB 3amuThl  uHpopmanuu. OCHOBY
OpPraHU3aLMOHHBIX MEp HWH)KEHEPHO-TEXHUUYECKOM 3aIlUThl HMH(OpPMAIMU COCTABISIIOT MEpBHI,
ONPEIETAOIHNE MOPSIA0K UCIIOJIb30BaHUS 3TUX CPENICTB.

OpraHu3alnMoHHbIE Mepbl HMHXEHEPHO-TEXHWYECKOM 3aluThl MH(OpMAalMU BKIIOYAIOT,
npexnae Bcero, Meponpuatuss 1o 3S(G(GEeKTUBHOMY HCIONb30BAHUIO TEXHUUYECKHX CPE/ICTB
perjlaMeHTallud U YOpaBJIeHUs JAOCTYNOM K 3allMIIaeMod MH(pOpMaluu, a TakkKe M0 MOPSAKY U
pexuMaM paboThl TEXHUYECKHX CpPEICTB 3alMThl HHpopManuu. OpraHu3aliOHHbIE MEpBI
MH)XEHEPHO-TEXHUUECKOH 3alUThl HHPOPMAIMU SBIISIOTCS YacThlO €€ OPraHU3alMOHHOM 3allUThI,
OCHOBY KOTOPOM COCTaBIISIIOT PErJIAMEHTALUS U YIIPABIECHUE TOCTYIIOM.

PersiameHTanmMs - 5TO YCTaHOBJICHME BPEMEHHBIX, TEPPUTOPUAIBHBIX U PEKUMHBIX
OTpaHUYEHUN B NEATETBHOCTH COTPYIHUKOB OpraHU3allid M paboTe TEXHUYECKUX CPENCTB,
HaIpaBJIeHHbIE Ha oOecriedeHne 0e30macHOCTH HH(POpMaIUu.

Pernamenranus npeaycMaTpuBaer:

® YCTAHOBJICHHME I'PAHUI] KOHTPOJIUPYEMBIX U OXPaHSAEMBIX 30H;

e OmpejeleHue YpoBHEH 3alUThl HH(OPMaIUH B 30HaX;

® perylaMeHTalus JesATEeIbHOCTH COTPYIHHUKOB u nocetutenei (paspaborka
pacrnopsiiKa JHs, IpaBUJl IOBEIEHUS COTPYAHUKOB B OpPraHU3aIl[MU U BHE €€ U T. 11.);

e ompejeleHUEe pEeXKUMOB pPabOThl TEXHUYECKHUX CpPEICTB, B TOM 4yHcle cOopa,
00paboTKM M XpaHeHus 3amumaeMoil uHpopmauuu Ha [IOBM, nepenaun
JIOKYMEHTOB, OPSKa CKJIaJUPOBAaHUS MPOIYKIUH U T. 1.

VYrpasieHue 10CTyrmoM K HHGOPMAIHH BKIIOYAET CIEAYIOIINE MEPOTIPUSTHS
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® WISHTU(DHUKAIMIO JTUI] U OOpaIIeHUHA

® [IPOBEPKY IMOJHOMOYHH JIMII U OOPAICHHIA;

e perucTpanuio o0palleHui K 3aluinaeMol HHpopMauu;
e pearupoBaHue Ha oOpaleHus K HHPOPMAIIUH.

Wnentudukanust monb3oBareneil, COTPYIHHKOB, IMOCETHTENCH, oOpalleHWid MO KaHalaMm
TEJIEKOMMYHUKAIUN POBOAUTCS C LIENIBIO UX HAAEKHOro ono3HaBaHusA. CriocoObl MICHTU(UKALIUN
PacCMOTPCHBI BBILIC.

IIpoBepka nmosHOMOUMI 3aKIIF0YaeTCs B ONPEIEICHUH IIPaB JIUIl U 0OpalleHnH 10 KaHajaaM
CBSI3HM Ha JIOCTYI K 3amuinaeMoit napopmarmu. s gocryna k mHGOpMauu ypoBeHb MOTHOMOYHNA
oOpaiieHuss He MOXeT ObITb HUKe paszpemieHHoro. C 1enbto oOecredeHus KOHTPOJsl Haj
NPOXOXKJIEHHEM HOCHTENEeH C  3aKpbiToil  HMH(OpManueil MpPOM3BOAUTCS  PETUCTPALUSL
(mpoTokoIMpoBaHKUe) OOpallleH!il K HUM IyTeM 3alliCH B KapTOUKaX, *YpHalax, HA MarHUTHBIX
HOCHUTEIISX.

PearnpoBanue nHa nr000e oOpamieHne K WHPOPMAIMK 3aKIOYAeTCsi OO0 B pa3peuieHuU
noctyna K uHpopMmanmu, 160 B oTkaze. OTka3 MOXKET COMPOBOXKAAThCS BKIIOYEHHEM
CUTHAJIM3AIMH, OMNOBEIICHUEM CIY)KObl 0€30MacHOCTH WM TPABOOXPAHUTENBHBIX OpPraHoB,
3aJiepKaHueM  3JIOYMBIIUICHHUKA TIPU €ro IMOMbITKE HECAHKIIMOHHUPOBAHHOTO JOCTyHa K
3alMIaeMoi HHPOPMaIIUH.

TexHuueckure Mepbl MPeayCMaTPUBAIOT IPUMEHEHHUE CIIOCOOO0B M CPEJICTB, PACCMOTPEHHBIX
B JIAHHOW KHUTE.

Baxmneiiimee n HeoOXoaumoe HampapiieHHE paboOT Mo 3ammTe WHOpPMAIUMU — KOHTPOIb
3 PEKTUBHOCTU 3aIIUTHL. DTOT BUJ AEATEIBHOCTH MPOBOIUTCS, MPEXkKAE BCEro, CHIIAMH CITY>KObI
0€30MacHOCTH, a TaK)K€ PYKOBOAMUTENISIMU CTPYKTYPHBIX HoapasieneHuil.| KoHTponb MHkeHepHO-
TEXHUUYECKOH 3allUTHI ABJSIETCSI COCTABHOM YacThIO0 KOHTPOJIS 3aLMTHl MHPOPMAIMK B OpraHu3aliu
U 3aKIIOYaeTcsi, MpexXJe BCEero, B ONpEJeNeHUH (M3MEpPEeHHH) MokKa3zareneil 3¢p¢GeKTUBHOCTH
3aIIUThl TEXHUYECKUMH CPEJICTBAMH U CPABHEHUU UX C HOPMATUBHBIMH.

HpI/IMeHHIOT CJICAYHOIINEC BUABI KOHTPOJIA:

1. mpenBapuTENbHBIH;
2. TIePUOIMYCCKHIA;
3. OOCTOSHHBIN.

[IpenBapuTenbHbI KOHTPOJIb MPOBOAUTCS MPHU JTHOOBIX U3MEHEHHSX COCTaBa, CTPYKTYPHI U
IropuT™Ma (GYHKIMOHUPOBAHUS CUCTEMBI 3allIUTHl HH(OPMAIIH, B TOM YHUCIIE:

® [I0CJI€ YCTAHOBKH HOBOI'O TEXHMUYECKOT'O CPEACTBA 3aIUTHl WM U3MEHECHUU
OpraHU3alMOHHBIX MED;

e [iOcj€ NpOBeAEHUS NPOPUIAKTUUECKUX U PEMOHTHBIX pPaboT cpeAcTB
3aLIUTHI;

® [I0CJI€ YCTPaHEHUS BBISIBICHHBIX HAPYIICHUI B CHCTEME 3aIUTHI.

[Tepronnuecknii KOHTPOJIb OCYIIECTBIISIETCS C II€JIbI0 00ECIeueHus CUCTEMaTHYECKOTO
HAOI0/ICHUs 32 YpOBHEM 3amuThl. OH IPOBOAUTCS BHIOOPOYHO (MPUMEHUTEIBHO K OTACTHHBIM
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TeMaM paloT, CTPYKTYPHBIM TOJpa3[eeHUsIM WMJIM BCeH OpraHu3ali) 10 IUIaHaM,
YTBEPKACHHBIM PYKOBOJIUTEIEM OpPraHU3alliH, a TAKKE BBILIECTOAIMMU OpraHaMHu.

HaubGonee wacto 1n0omkeH MPOBOAUTHCA NEPUOAUYECKHM KOHTPOJIb HAa XHUMHUYECKHX
NPEANPUATUAX, TAK KAaK HE3HAUMUTENIbHbIE HAPYIICHHS B TEXHOJIOTMYECKOM IPOLECCE MOTYT
NPUBECTH K yTEUKE JEMAacCKUpPYIOIIMX BewmecTtB. Jlng onpeneneHuss KOHLEHTpaLMH
JEMACKHPYIOIIUX BEIIECTB PEryJSIPHO OepyTCs BO3JIE MPEAIPUSITUS MPOOLI BO31yXa, BOABI, TOUYBHI,
CHEra, paCTUTEIIbHOCTH.

[lepronnyHOCTD M MeCTa B3ATHS MPOO OMPEIEIIAIOTCS XapaKTepOM MPOU3BOICTBA C YUETOM
YCJIOBUH BO3MOXXHOTO PACHpOCTPAHCHUS JEMACKUPYIOIIMX BEIECTB, HAIIPUMEP, PO3bl BETPOB U
CKOPOCTH BO3IYLIHBIX MMOTOKOB, BHJIOB BOJOEMOB (MCKYCCTBEHHBIH, 03epo, OOJI0TO, peka u 1p.),
XapakTepa OKpY)Karollel MeCTHOCTH U T. A. IIpoObl Bo3ayxa peKoMeHIyeTcsi OpaTh € y4eTOM
HAIpaBJIICHUN BeTpa Ha BBICOTE MPUMEPHO 1.5 M B HEMOCPEACTBEHHOM OJIM30CTU OT TpaHMIL
tepputopun (50-100 M) U B 30HE MaKCUMAIbHOW KOHIEHTPAIMU JAEMACKHPYIOIINX BEIIECTB,
BbIOpackiBaeMbIX B atMocdepy uepe3 TpyObl. [IpoOsl Boabsl OepyTcsi B MecTax CivBa B BOJOEMBI B
MOBEPXHOCTHOM ciioe M Ha riryouHe 30-50 cMm ¢ mocrieayromuM cMmenmmBaHueM. bepyres Takxke
npoObl MOYBBl U MBUIM Ha pacTUTeNbHOCTU. C 3TON IeNbi0 COOUPAIOT JIMCThS C HECKOJIBKUX
JIEPEBHEB U KYCTOB Ha ypOBHE 1.5-2 M OT MOBEPXHOCTH U HE paHee HEACIH TOCIIe JOMKI.

[Tepuonnueckuii  (eXKETHEBHBIN, €XKCHEACIbHBIA, €XKEMECAYHbIN) KOHTPOJb JODKEH
MIPOBOAMTCS TAKKE COTPYIHUKAMU OPTaHU3AlMM B YaCTH MCTOYHHKOB WMH(OpMAIMU, ¢ KOTOPHIMU
OHHM paboTaroT.

OOumii (B pamkax Bceil opraHu3alvi) MEPUOAWYECKHI KOHTPOJb MPOBOAUTCS OOBIYHO 2
pasza B rof. Llenpio ero sBiseTCS TIIATENIbHAS MPOBEPKa pabOTOCIIOCOOHOCTH BCEX DJIEMEHTOB U
CUCTEMBI 3aIIUTHI HH()OPMAITUH B LIETIOM.

[TocTOSIHHBIN KOHTPOJIb OCYIIECTBISIETCS BHIOOPOYHO CHUJIAMH CIYXKObI 0€30MacHOCTH U
MIPUBJIEKAEMBIX COTPYAHUKOB OpPTaHU3AIMHU C IIEJIbI0 OOBEKTUBHOW OIEHKHM YPOBHS 3alUTHI
uH(popManuu H. MPEXIEe BCEro, BHIABICHHS CIa0bIX MECT B CHUCTEME 3alllUThl OpraHU3allUu.
Kpome TOro, Takoi KOHTPOJIb OKa3bIBAET NCUXOJIOTHYECKOE BO3JCHCTBHE HAa COTPYAHUKOB
OpraHu3all¥, BBIHYXKJas HX Ooliee THIATENbHO BBINOJHATH TPEeOOBaHUS MO OOECHIEUYCHUIO
3aluThl HHOpMaIMu.

MepLI KOHTPOJIA, TAKKEC KaK W 3allMUThI, IIPCACTABIIAAOT COBOKYIIHOCTE OPraHU3allUOHHBIX U
TCXHHUYCCKUX MGpOHpI/IHTI/II\/JI, MMPOBOAMMBIX C HECJIBIKO IMPOBCPKHU BBINMOJIHCHUSA YCTAHOBJICHHBIX
Tpe6OBaHI/II\/’I W HOPM IIO 3aIlIUTe I/IHq)OpMaLII/II/I. OpF AHU3alTMOHHLIC MCPBI KOHTPOJIA BKIIFOYArOT:

® TIPOBEPKY BBIMOJHEHHUS COTPYAHUKAMHU TPEOOBaHUN PYKOBOAALIMX JTOKYMEHTOB IO
3anuTe HHPOpMaIuy;

® TPOBEPKY pPabOTOCIOCOOHOCTH CPEACTB OXpaHbl M 3aIlUThl WH(OpManuu OT
HAONIOACHUS, TIOACTYIIMBAHMSA, TlepexBara W yTEeYKH HHPOpPMAIMH  TI0
MaTepHalbHO-BELIECTBEHHOMY KaHaly (HaJHM4ue 3aHaBECOK, IITOp, JKalro3edl Ha
OKHaxX, YEXJIOB Ha pa3padaThIBAEMBbIX W3MIENUAX, COCTOSHUE 3BYKOHM3OJISIHH,
9KPAHOB, CPEJCTB MOAABICHUS OMACHBIX CUTHAJIOB U 3allyMJICHUS, €MKOCTEeHUIIs
cOopa OTXOJIOB € IEMAaCKHPYIONIMMH BEIIECTBAMU H T. 11.);

® KOHTPOJIb 3a BBIIOJHEHHEM HHCTPYKUIMH 1O 3ammre WHPOpPMAIMU O
pa3pabaTbhIBaeMOI POAYKIIUH;

e oueHKa 3()(HEeKTUBHOCTH MPUMEHIEMBIX CIIOCOO0B M CPECTB 3aIIUTHI HH(OpMALIUH.
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TexHuueckue Mepbl KOHTPOJIS MPOBOSATCS C UCTIOIb30BAHUEM TEXHUUYECKUX CPENICTB Paiuo-
U 3JIEKTPOU3MEPEHHI, (PU3NUECKOT0 U XUMUYECKOTO aHaIM3a U 00eCcTIeYrBatOT IPOBEPKY:

® HaNpsHKEHHOCTH MOJied ¢ MHPOpMaIei Ha rpaHuLaX KOHTPOJIMPYEMbIX 30H;

e YypOBHEH ONAcHBIX CHUTHAJIOB M TIOMEX B IMPOBOAAX M OJKpaHax Kabenew,
BBIXOJIALIMX 32 MPEAEIIbl KOHTPOJIUPYEMOU 30HBI;

® CTEIEHU 3allyMJICHUS T€HEpATOpaMU IIOMEX CTPYKTYPHBIX 3BYKOB B OTPakACHUSX;

® KOHLEHTPALUM JIEMACKUPYIOIIMX BEIIECTB B 0TX0JaX IPOU3BO/ICTBA.

JUii M3MepeHHs HanpsHKEHHOCTH DJJIEKTPUYECKHX IIOJEH MCIOJB3YIOTCS CEJICKTHUBHBIC
BOJIETMETPBI/aHAIN3AaTOPBI CIIEKTPa, TAHOPAMHBIE IPUEMHHKH.

Crnemyer Takke OTMETHTb, YTO JOOPOCOBECTHOE U IMOCTOSHHOE BBHIMIOJIHEHUE COTPYAHUKAMU
opraHuzaiuu TpeOoBaHUIl 1Mo 3ammTe WHGOPMAIIMK OCHOBBIBACTCA HAa PALMOHAILHOM COYETaHUU
CII0CcO00B MPUHYKACHUS U TIOOY X ICHUS.

[Tpunyxaenue - cnoco0, Mpu KOTOPOM COTPYIHHKH OPTaHU3AIMH BBIHYXICHBI COOMIOATh
npasuiia 0OpaleHus ¢ ICTOYHUKAMU M HOCUTESIMU KOHPUISHIIMAIbHON HHPOpMAIMK TOJ yTPpOo30i
MaTEpHUAIbHON, aIMUHUCTPATUBHON WM YTOJIOBHOM OTBETCTBEHHOCTH.

[ToOyxnenune mpexycMaTprBaeT UCIONB30BaHUE IS CO3JJaHHS Y COTPYIHUKOB YCTAHOBKH Ha
OCO3HAHHOE BBINIOJHEHUE TpPeOOBaHWK IO 3ammrTe WHpOpManuu, (GOPMHPOBAHHE MOPAJIBHBIX,
TUYECKUX, NICHUXOJIOTUYECKUX W JPYTMX HPABCTBEHHBIX MOTHBOB. BocmuraHme moOyIUTENbHBIX
MOTHBOB Y COTPYAHHKOB OpTaHU3aIUU SBJIAETCS ONHOHM M3 3aqad CirykObl O€30IacHOCTH, HO ee
YCHIIHSL Hall{yT O1arolaTHyIO MOYBY y T€X COTPYAHHUKOB, KOTOPbIE TOOPOXKENATENbHO OTHOCATCS K
PYKOBOJICTBY OpPTaHM3aIlM{ M PacCMaTPHBAIOT OPTaHH3ALUIO KAK JJOITOBPEMEHHOE MECTO palbOTHI.
Co3nanue ycinoBHid, IPH KOTOPBIX MECTO pabOThl BOCIIPUHUMAETCS KaK BTOPOM J0M, SIBJISETCS, 1O
MHEHHIK KOMIICTCHTHbIX AaHAaJIMTHKOB, OJIHHMM U3 (baKTOpOB 9KOHOMHUYECCKOTI'O PpocCTa SImoHunn.
[TosToMy 3¢ QEeKTUBHOCTh 3aIIUTHl B 3HAYMTENBHOW CTENEHH BIMSAET KJIMMAT B OpraHU3aLUH,
KOTOPBIH (POPMHUPYETCSI €€ PYKOBOACTBOM.

I'maBa 8. Mertoanueckoe oOecneyeHHe HHIKEHEPHO-TEXHUYECKON 3allUThI
uHpopMauuu

8.1 CucreMHBbIN MOAX0A K 3a10MTe HHPOPpMaLIMU

B oOmem cnydae cmocoObl M CpelcTBa TEXHHUYECKOM 3amuThl WHGOPMAIMH JOJKHBI
CO3/1aTh BOKPYT' OOBEKTa 3alUThI MPErpajbl, MPEMSITCTBYIOIIUE peaan3aliu yrpo3 0e30MacHOCTH
uHpOpMAIIUY KaK TIPU HEMOCPEICTBEHHOM KOHTAKTE 3JI0YMBIIIJICHHUKOB C €€ HCTOYHUKAMH, TaK U
MpU €€ yTedyKe. YUWThIBas AaKTUBHOCTh, HEMPEPHIBHOCTH, CKPBITHOCTH pPa3BEIAKH, OOJBIIOE
KOJIMYECTBO TMOTEHI[MATBHBIX HCTOYHUKOB HMH(MOpMAIMK B OpraHU3alUsaX, MHOTrooOpasue
MOOOYHBIX MOJIEH U DJIEKTPHUECKUX CUTHAJIOB, BOZHUKAIOIINX MPH 00pabOTKe, XpaHEHNUH U TIepeave
uHGOpMAIMK U CHOCOOHBIX YHOCHUTH €€ 3a Tpelelbl OOBheKTa 3allWThl, MpoOJeMa 3allUuThI
WH(OPMAIIUYA OTHOCUTCS K YHCITY CIOKHBIX, TaK Ha3bIBAEMBIX C1a00(opMaIn3yeMbIX mpodaem. DTu
npoOIeMbl HE UMEIOT, KaK MPaBUII0, POPMATEHBIX METOIOB PELICHHUS.

Cmabo (I)OpMEU'II/ISyCMBIC HpO6JICMBI n 3aaa4du HanOoJIee YacTo MMPpUXOAUTCA PCIIATh KakK
KOJUICKTHBaM, TaK W OTACJIBHBIM JIFOOSM. HeCMOTpfl Ha OI'POMHBIC OJOCTHXKCHHUSA HAYKH YHCIIO
Hp06J'ICM " 3a7a4, KOTOPBIC YIACTCA CBCCTHU K (I)OpMaJ'II/ByeMBIM " pCHIUTL CTPOTO MATECMATUYCCKU,
CYHECTBECHHO MCHBIIC, YEM HC MMCIOUINX TAKOI'0 PCIICHUA.
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B oOmiem ciydae paccmarpuBaeMble NMPOOJEMBl M 331a4d XapaKTEPH3YIOTCS OOJBIIUM
KOJIMYECTBOM M MHOrooOpasueM (pakTopoB, BIHMSIONIMX HA PE3YNbTAT PEUICHHS, MPUYEM 3TO
BIIMSIHUE YacTO HE YAAeTCs OJAHO3HAYHO BBIABUTH W CTPOro ommcarb. K HUM. B MEpBYIO o4yepe.b,
OTHOCATCS 3aau, PE3YJIbTaThl PEIICHUS] KOTOPBIX 3aBHUCAT OT JojeiH. TONBKO B OTAENBHBIX
NPOCTEHINNX CIy4asx yAAaeTcs OJHO3HAYHO U (OPMAILHO OMKCATh PEaKIUU YeJI0BEKa Ha BHELTHHE
BO3JICHCTBHA. B GONBIIMHCTBE IpYrUX BapUaHTOB CENATh 3TO HE YIAETCs.

OmHako W3 3TOrO YTBEP)KACHMS HE CIEAYeT, 4TO opraHu3anus 3(PQeKTHBHOW 3aIliuThI
UH(POPMAIMK 3aBUCUT HCKIIOYUTEILHO OT HMCKYCCTBA CIEHHAIMCTOB MO 3aIlIUTe HWH(POPMAIHH.
YenoBedyecTBOM HAKOIUIEH JOCTATOYHO OOJBLION ONBIT IO PEIICHUIO CclabohopMaIn3yeMbIX
npobsieM, KOTOpbIi O(GOpMIIEH KaK CHCTEMHBIH IMOIXOA K pemeHHio ciaadodopMannzyeMbix
poOJIeM U CUCTEMHBIN aHaIn3 0OBEKTOB UCCIIEIOBAHMUS.

CucreMHBIf MOAXOA - OSTO KOHIEMIMS PEHICHHUs CIOXKHBIX clabodopMamnizyeMbIx
npobeM, paccMaTpuBarOMIas OOBEKT M3y4YeHHS (MCCIICIOBAaHUS) WM TPOSKTUPOBAHUS B BHJIC
CHCTEMBI.

OcHOBHEIE IMPUHIHUIIBI CUCTEMHOI'O TOAX0Ja COCTOAT B CIICAYIOIICM:

e r00as cucTema SBJISETCS MOJICUCTEMOM O0iee CII0KHOM CUCTEMBbI, KOTOPAasl BIMSIET
Ha CTPYKTYpPY U (YHKIMOHUPOBAHHUE PACCMATPHUBAEMOMH;

e mi00as cucTeMa HMEET HEpPapXUUYEeCKyl0 CTPYKTYpYy, JJIEMEHTaMHU U CBSI3IMHU
KOTOPOU Helb3sl peHedperaTh 0€3 JOCTAaTOYHBIX OCHOBAHUIA;,

® 1pU aHANM3Ee CHUCTEMbl HEOOXOAMM y4YeT BHEIIHUX M BHYTPEHHUX BIHSIOIINX
(dbakTOpOB, MpPUHATHE pEUICHWH HAa OCHOBE HX HeOOJpmIOro 4Yuciaa 06e3
PaccMOTPEHMS OCTAJIBHBIX MOXKET IPUBECTU K HEPEAIbHBIM PE3yJIbTaTaM;

® HakoIUIeHMe U OOBEAMHEHHE CBOMCTB JJIEMEHTOB CHCTEMBl TPUBOAUT K
MIOSIBJICHNIO KAUECTBEHHO HOBBIX CBOWCTB, OTCYTCTBYIOIUX Y €€ JJIEMEHTOB.

[locnenHuii NpuUHIMIT YTBEP)KAAET, YTO CUCTEMA KakK IeJI0€ MPUOOPETAET IOTMOIHUTENIbHBIE
CBOICTBA, OTCYTCTBYIOIIME Y €€ YacTei, B OTIMYHME OT TPAJULHOHHOTO, | KOTOPBIH Mpenoaraet,
YTO CBOICTBa O0OBEKTa WM CYOBEKTa €CTh COBOKYMHOCTh CBOWCTB ero dyacteid. Ilpumepom
TPAJULMOHHOTO MOJX0/a MOTYT CIYXHTh HCIOJb3yeMble O(QUIMATBHOW METUIMHOW METO]IbI
JTUarHOCTUKU M JiedyeHHs OoJe3Hel 4enoBeKa IO pe3ysibTaTaM HCCIEIO0BaHMs OTICNIBHBIX €ro
opraHoB. YemoBek K CTapoCTH IOcJ€  TNPOXOXKICHHWS  MHOTOYMCIIEHHBIX  KaOMHETOB
Y3KOCHEIMAIN3UPOBAHHBIX Bpauel mpuoOpeTaeT Takod OykeT Ooyie3HEeH, 4To eclii OH OyJer
CTPOTO BBINIOJHATH BCE PEKOMEHAALMN Bpauei, TO €My I'PO3UT OTPABJICHUE JIEKAPCTBAMU IOpaszio
paHbllIe CPOKa €CTECTBEHHOM cMepTH. B To ke Bpemst pe3ysbTaThl UCCIIE0BAaHUM T0Ka3bIBAIOT, YTO
YeJIoBeKa HeNb3sl JeNUTh Ha yacTu 0e3 yyeTra HH(POPMaIMOHHBIX, XMMUYECKUX, JIEKTPOMArHUTHBIX,
AIIEKTPUYECKUX CBSI3€H MEXIy €ro opraHaMH U Ja)ke KJIETKaMH U 4YTO JIEYUTh HaJ0 HE OTAEIbHbIE
0oJie3HH, a yenoBeka B 11esioM. [IpeneOpexxeHre NpUHIIUIIOM LIETOCTHOCTH B MEIUIMHE MPUBETIO K
TOMY, YTO 00pa30BaBILIYIOCS HUIILY 3alIOJIHSIOT 3HAXapH, SKCTPACEHCHI, TaK Ha3bIBa€MbIe HAPOTHBIE
LEJUTEH U IPYTHUE «CaMOPOIKUY, 3apsDKaroIIre SHeprueit 3yOHbIe MacThl U Ta3eThl.

Db dexkTuBHOCTH peanu3alii CHCTEMHOTO MOIXOAa Ha TMPAaKTHKE 3aBUCHT OT yMEHUS
CIEIUAIMCTA BBISBIATh U OOBEKTHBHO aHAIM3UPOBATH BCe MHOTOOOpasue (HakTOpoB W CBSI3EH
JIOCTAaTOYHO CIIOKHOTO OOBEKTa HMCCIENOBAHWS, KaKUM SIBJISIETCS, HANpUMeEp, OpraHH3allus Kak
00BEKT 3amuThl. HEOOXO0IMMBIM yCIIOBHEM TaKOTO YMEHUS SBJSICTCS HAIMYHE y CICIIHATINCTA TaK
HA3bIBAEMOT'O CUCTEMHOTO MBIIUIEHHSI, (HOPMUPYEMOTO B PE3YyJIbTaTe COOTBETCTBYIOIIETO O0YUCHUS
W TPaKTUKH pemieHus cradodopmammzyeMbix mpodsiem. CHUCTEMHOE MBIIUICHUE - BaKHEHIIee
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Ka4ecTBO HE TOJIBKO CIIEIHaicTa IO 3amuTe WH(pOpMaluu, HO J000I0 OpraHuzaropa Hu
PYKOBOAUTETISL.

CucremMHBIN aHAINM3 MpeAyCMaTpUBAaeT MPUMEHEHUE KOMILUIEKCa METOJIOB, METOAUK U
pOLEAYp, MO3BOJISIOMIUX BBIPAOOTATh KOJMYECTBEHHBIC PEKOMEHIAIMU IO PEIICHHUIO JFOOBIX,
npexnae Bcero, cinabodopmanuzyeMmbix npoOiieM. MaremaTHueckod OCHOBOM JUIsl CHCTEMHOI'O
aHaJu3a SIBJIAETCS aIapaT UCCIeI0BaHUs ONEPaLUi.

C nmno3uIMM CHCTEMHOTO TMOJX0Jla COBOKYIMHOCTh B3aMMOCBSI3aHHBIX  3JIEMEHTOB,
(GYHKIIMOHHPOBAHUE KOTOPBIX HAINpaBlIEHO HA obecrieueHne 0e30macHoCcTH nHbopMaIum, o0pasyeT
CUCTeMY 3aluThl WHpOpMaruu. TakuMu DJJIEMEHTaMU SIBISIOTCS JIOAU  (PYKOBOJACTBO U
COTPYAHUKH OpraHU3alllH, MPEKIe BCEro, CIyxObl OE30MaCHOCTH), WHKEHEPHbIE KOHCTPYKLUHU U
TEXHUYECKHE CPEACTBA, O0ECIIEUMBAIONINE 3aIUTY HHPopMaruu. Clienyer Moau4epKHyTh, 9TO peUb
UJET HE O IPOCTOM HabOpe B3aMMOCBS3aHHBIX 3JIEMEHTOB, a 00BEIMHEHHBIX LIEISIMU U pelIaeMbIMU
3aJa4uamH.

Cucrema 3a1aetcst (OMHUCHIBACTCS) CIEAYIOLUUME ITapaMeTpaMu (XapaKTepUCTUKAMHU ):

e I[eaIMH M 3aJadyaMd (KOHKPETH3MPOBAHHBIMH B IPOCTPAHCTBE W BO BpPEMEHH
LIEJISIMK )

e BXOIAaMH U BEIXOJAMHU CHCTEMEL,

® OrpaHUYCHHUSIMH, KOTOpPHIE HEOOXOJWMO YYUTHIBATH TPH  IOCTPOCHHH
(MoIepHH3AIMH, OTITUMHU3AIUHN ) CHCTEMBI;

e [polleccaMd BHYTPH CHCTEMBI, OOCCIICUMBAIONIMMHU TPeoOpa3oBaHUE BXOIOB B
BBIXOJIBL.

Pemenne mpo6nemsbl 3amuThl HHPOPMAIIUN C TOUKUA 3PEHUS CUCTEMHOTO MOIX0Ja MOKHO
chopMynupoBaTh Kak TpaHC(HOPMAIUIO CYIIECTBYIOILIEH CUCTEMBI B TPEOyEMYIO.

LenssMu cUCTEMBI 3aIIUTHI SABISIOTCS oOecriedeHne TpeOyeMbIX ypoBHEW 0e30macHOCTH
uHbopMalMu Ha (GuUpMe, B OpraHU3alMM, HA MPEANPUATHH (B OOLIEM cilydyae - Ha OOBbeKTe
3amuThl). 3a/1a4d KOHKPETH3UPYIOT LEIH MPUMEHUTEIHHO K BUAAM W KaTeTOPHUSIM 3allUIaeMon
UHpOpMaLINK, a TAaKXKe JIeMEHTaM 00BEKTa 3alUThl U OTBEUYAIOT Ha BOINPOC, YTO HAAO CAENATh
JUTSL OCTIOKEHUsl mereid. Kpome Toro, ypoBeHb 3aIIMTBHI HENB3Sl PacCMAaTPHBATh B KadeCTBE
abCOMIOTHOM Mephl, OE30THOCUTEIBHO OT YyliepOa, KOTOPbI MOXET BO3HHKHYTh OT IOTEpU
UHGOPMAITUH B UCITOJIb30BAHNUS €€ 3JI0YMBIINIEHHUKOM BO BpEJI BlaIeNbIly HH(pOpMAaIIHH.

Puc. 8.1. OCHOBHBIE XapaKTEPUCTUKHA CHCTEMBI 3aIIUTHI

B kadecTBe opreHTHpa JIUIs OIIEHKH TPpeOYeMOro YpOBHS 3alIUThl HEOOXOAUMO OTMPENICTUTh
COOTHOIIIEHUE MEXIYy ICHOW 3aIuinaeMor WHGOpMallMd W 3aTpaTaMHd Ha €€ 3alluTy. YPOBEHb
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3alIUThl pallMOHAJIEH, KOr/ia o0ecreunBaeTcsi TpeOyeMblii ypoBeHb O€30MacHOCTH MH(POPMAIMK U
MHHUMHA3UPYIOTCS pacxobl Ha HH(opmariro. T pacxoabl Cpu CKITaAbIBAIOTCS U3:

e 3arpar Ha 3aumty uHpopmarmu C3u;
e vymepba Cyum 3a cuer mnomagaHus HHGOPMALKMU K 3JIOYMBIIJICHHUKY U
MCIIOJIb30BaHUS €€ BO BpeJl BIAJCIbILy.

Mexay 3TUMU claraeMbIMHU CYIECTBYET JOCTATOYHO CJIOXKHAs CBs3b, TaK Kak yuiepo u3-3a
HEJOCTaTOYHON Oe30macHOoCTH WH(MOPMAIUU YMEHBIIACTCS C YBETMYCHHEM pacXoOB Ha ee
3aIIUTY.

Ecnu mepBoe ciiaraeMoe MOXeT ObITh TOUHO OIPEENIEHO, TO OLEHKa yiepOa B YCIOBHSIX
CKPBITHOCTH pa3BEIKM M HEOIPEAEICHHOCTH MPOrHO3a MCIOIb30BAHUS 3JI0YMBIIUIEHHUKOM
NoNy4YeHHOW HH(OpPMAlUK TPEACTaBIsSeT IOCTATOYHO CIOXKHYIO 3amady. OpueHTHpOBOYHAsS
OLIeHKa yIepOa BO3MOKHA MTPU CIEIYIOIINX JTOMYIICHHUSX.

Brnanenen unHdopmanum oXumaer MONYyYUTh OT €€ MAaTepUaIM3alMM  OIpEACICHHYIO
npuObLIb, KOTOPOH OH MOXET JIMIIUTHCA B Clyyae IMONajaHus ee KOHKypeHTy. Kpome Toro,
HOCIEAHUN, UCII0JIb3YSl MH(OPMALINIO, MOXKET HAHECTH BJIAJEIbILY €IIe JOMOJIHUTENIbHBIN yiepo
3a CYeT, HalmpuMep, W3MEHEHHUs TaKTHKH, NpPOJaXH WIM IOKYNKM LEHHBbIX Oymar M T. 1.
JlononHuTenbHble HEOMAronpusTHbIE (DAKTOPbI UYpEe3BbIUAHHO TPYAHO NOJAAIOTCA  YUeTy.
[TosToMy B KayecTBE TpaHUYHOW MEpHl JUIS OLEHKH yIiepOda MOXHO HCHOJIb30BAaTh BEIHYHHY
noTeHuranbHON npuben Criu, KOTOPYIO 0XKHUAAET NOJYYUTh OT UHPOpMALMU ee Biajenel, T.
e.

Cyu > Cin

B cBoro ouepenp BenuuumHa yuiepOa 3aBUCUT OT YPOBHS 3alllUThI, OIpeAesieMon
pacxogamMu Ha Hee. MakcUMajbHbIM yIiepO BO3MOXKEH IPH HYJIEBBIX pacxojax Ha 3alluTy,
TUIOTETUYECKUH HyJeBOM obOecrieunBaeTcs Npu HaealbHOM 3aunmte. Ho wuaeanbHas 3ammra
TpeOyeT OECKOHEUHO OONBIINX 3aTparT.

HpI/I YBCIIMYCHUUN PACXOJA0B BCPOATHOCTDH IIOIAdaHWA I/IH(i)OpMaHI/II/I 3JIOYMBIIUIICHHUKY, a.
CIIeIOBaTeNbHO, W YIIepO ymeHbIIatoTcs. Ho OHOBpEMEHHO YBEIMYMBAIOTCS PacXolbl Ha 3aIlIUTY.
YkazaHHbIE 3aBUCUMOCTH WJUTIOCTPUPYIOTCS Ha puc. 8.2.

Puc. 8 2. 3aBucumocTh pacxo/10B Ha HHPOPMAIIMIO OT 3aTPAT Ha €€ 3alUTy

W3 pucynka caenyer, uro ¢yukius Cpu = f (Cym, C3u) umeer obmacth, B KoTopoii Cpu
MPUHUMAET MaKCUMAIbHOE M MUHUMAITbHOE 3HaueHUs. POCT cyMMapHBIX pacxo/10B Ha UH(OPMAITHIO
C YBEJIMYCHHEM 3aTpaT Ha €€ 3allUTy UMEET MECTO B MEpHOJl CO3JaHWs WM MOICPHH3AIUU
CUCTCMbI, KOT'la MPOUCXOAUT HAKOIUICHHUC MCPp U CPCACTB 3alllUThI, KOTOPLIC CHIC HC OKAa3bIBAKOT
CYIIECTBEHHOTO BIIMSIHUSI Ha 0€30macHOCTh MHpopManuu. Hampumep, mpenoTBpamieHue yTeuKH
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uH(pOpPMALIUU 1O OTACTHHBIM KaHallaM 0e3 CHUKCHHS BEPOSTHOCTH YTEUKH IO BCEM OCTAILHBIM
HE MPUBOJUT K 3aMETHOMY MOBBIIICHUIO O€30MMaCHOCTH MH(POPMAIINH, XOTs 3aTpaThl Ha 3aKpbITHE
OTJICBHBIX KaHAJIOB MOTYT OBITH BeCbMa CylIeCTBeHHBIMU. OOpa3Ho roBopsi, sl 00BEKTa 3alTUThI
CYIIECTBYET OIpEJeICHHAas «KpUTHUYEecKash Maccay» 3arpaT Ha 3alMTy HWHPOpMalud, Npu
MIPEBBIIIEHUN KOTOPO 3TH 3aTpaThl 00ECTICUNBAIOT YPPEKTUBHYIO OTAAYY.

[Tpr HEKOTOPBIX PALMOHAIBHBIX 3aTpaTax Ha 3alIUTy WHGOPMAIMU BBIIIE KPUTHUYESCKHX
HaOMo1aeTcs MHHHUMYM CYMMapHbIX pacxoloB Ha wuHpopmaunuioo. [Ipu 3arpatax Huxe
palMoOHANBHBIX YBEIMYMBACTCS TMOTCHIMAJIBHBIA yIep0 3a CYeT NOBBIIICHUS BEPOATHOCTH
nomnaganus KoHGUASHIHATFHOU HH(GOPMAIIUY K 3II0YMBIIUIEHHUKY, TP 00Jiee BHICOKHX 3aTpaTax -
YBEJIMYMUBAIOTCS IPSMBIE PACXObI HA 3ALIUTY.

OrpanuueHHss CHCTEMBbI MPEACTABISAIOT COOOHM BBIIENsSEMble Ha 3aIlIUTY HH(OPMAIUH
JFOJICKHE, MaTephalibHbIe, (PMHAHCOBBIC PECYpPChI, a TAK)KE OrpaHHYCHHUS B BUC TPEOOBAHUH K
cucremMe. CyMMapHbIe pecypchl yIOOHO BBIpaXaTh B JCHEKHOM JKBUBaJeHTe. HezaBucmmo oT
BBIJICTISICMBIX Ha 3allIUTy WHPOPMAIIMK PECYPCOB OHHM HE JOJDKHBI MPEBBINIATh CYMMApPHOW IICHBI
3amumaeMoi naopmaruu. IT0 BEpXHHUN TOPOT PECYPCOB.

Orpannuenus B BHJIe TpeOOBaHUHM K CUCTEME IpPeayCMaTpUBAIOT MPHUHATHE TaKUX MEp 10
3anmTe HHPOPMAITUH, KOTOPBIE HE CHIKAIOT AP PEKTUBHOCTD (DYHKIIMOHUPOBAHUS CUCTEMBI TIPU MX
BBINIOJIHEHUHU. Hanpumep, MOXKHO HACTOJIBKO YKECTOUYUTH OPraHU3ALMOHHBIE MEpPBI YIIPABJICHUS
JOCTYIIOM K UCTOYHHMKAaM WH(pOPMAIMH, YTO HAPSIY CO CHIDKCHHEM BO3MOXKHOCTH €€ XUIICHHS HIIH
YTEUKH yXYALIATCs YCJIOBUS BBIIOJIHEHHS COTPYIHUKAMU CBOMX (DYHKIIMOHAIBHBIX 00S3aHHOCTEH.

Bxopamu cuctemsl HH)I(GHCpHO-TGXHH‘IGCKOﬁ 3alllUThI I/IH(I)OpMaI_[I/II/I SABJIAIOTCA:

® BO3JICHCTBUS 3NOYMBIIUICHHUKOB MPH (U3NIECKOM MPOHUKHOBEHHH K UCTOUHUKAM
KOHOUACHIIMAEHOW HH(GOpMAIIMM C IENbl0 €€ XWIIEHHs, W3MEHEHHUS WU
YHUYTOXKEHUS;

® pa3nuuHble  (QU3MUYECKHE MO  DJEKTPUYECKHUE  CUTHAJIBI,  CO37aBaeMble
TEXHUYECKUMH CpPEJICTBAMHU 3JIOYMBIIIJIECHHUKOB W KOTOPbIE BO3JEHCTBYIOT Ha
cpeacTBa 00pabOTKU M XpaHEHUs! HHPOpMalnu;

® CTUXMHHBIE CWIbI, MpPEXIE BCEro, moxapa, MNPUBOASAIINE K YHHUUTOXKEHUIO WIIU
M3MEHEeHHI0 HH(opMaIuu;

e (u3MUYECKHUE MOJIS U IEKTPUUECKUE CUTHAJBI ¢ HH(pOpMaIKel, epeaaBaeMon mo
(yHKIMOHATBHBIM KaHAJIaM CBSI3H;

e 1O00OYHBIE PJEKTPOMATHUTHBIE U AKYCTHYECKHE TOJIsA, a TaKKe DJIEKTPUUeCKUe
CUTHAJIbI, BO3HUKAIOIINE B MPOLIECCE JESITEIbHOCTH OOBEKTOB 3alUTHI M HECYILUE
KOH(pHIeHIINATBHYIO HHHOPMAIIHIO.

BBIXO}IaMI/I CHUCTEMBI 3allIUTHI ABJIAIOTCA MEPHI 110 3allIUTC I/IH(i)OpMaHI/II/I, COOTBCTCTBYIOIIUE
BXOAHBIM BO3,Z[CI>'ICTBI/ISIM.

Anroput™m mporecca mpeoOpa3oBaHUSI BXOJHBIX BO3ACHCTBHIA (Yrpo3) B Mepbl 3aIlUTHI
orpezeNnsieT BapUaHT CUCTEMBI 3alIUThl. BapuaHTOB, yOBIETBOPSIONIMX LENSAM U 3a/la4aM, MOXKET
ObITb MHOTO. CpaBHEHHE BapHAHTOB IPOU3BOJUTCSA IO KOJMYECTBEHHOM Mepe, Ha3bIBaeMOM
KputepreM >(QQEeKTUBHOCTH cHUcTeMbl. Kpurepuil MoxeT ObITh B BHJAE OJHOIO IIOKa3aTels,
YUHUTHIBAIOLIETO OCHOBHBIE XapPAKTEPUCTUKU CHUCTEMbI WM HPEICTABIATH COO00H HAOOp 4YacTHBIX
nokasarene. Equnbiii oOumii kputepuii 3¢ (heKTUBHOCTH Ha3bIBAETCS TII00AIbHBIM.
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B kauecTBe 4YacTHBIX TMOKazarejaed KpuTepus APPEKTUBHOCTH CUCTEMBI 3aIIUTHI
UH()OPMAIIMH UCTIONB3YIOTCS, B OCHOBHOM, TE %€, YTO U MPH OICHKE 3 PEKTHBHOCTH Pa3BEAKU. DTO
BO3MOXKHO TIOTOMY, YTO IIEJIM U 33/1a4H, a, CJISIOBATEIbHO, 3HAYCHUS 1ToKa3aTesael 3 ek THBHOCTH
pa3Be/IKU ¥ 3alUThl HHGOPMAIMK OJIM3KH 0 COACPIKAHUIO, HO MPOTUBOIOIOKHBI [0 PE3YJIbTATaM.
To, 4T0 XOpOIIIOo /It 6€30MaCHOCT UHPOPMAIIHH, TUIOXO JIJIS pa3BEIKU, H HA00OPOT.

YacTHRIMH ITOKa3aTEIISIMH 3(1)(1)€KTI/IBHOCTI/I CHUCTCMBI 3allIUTHI HH(bOpMaHHH SABJIAIOTCA:

® BCpOSTHOCTh OOHAPYKEHUS W PACIIO3HABAHWS OpPTaHaMH pPa3BEIKH OOBEKTOB
3aIUTHL;

® TIOIPEIIHOCTH U3MEPEHUS MPU3HAKOB OOHEKTOB 3aITUTHI,

e KkadecTBO (Pa300PUYMBOCTH) PEUH Ha BBIXOJIC MPHUEMHHUKA 3710 yMBIIUICHHUKA;

® JIOCTOBEPHOCTH (BEPOSITHOCTh OIIMOKM) IHCKPETHOTO JJIEMEHTa WH(MOpMaIu
(OyxBbI, UG PBL, dTIEMEHTa N300paKEHU).

OueBHJIHO, YTO cCHCTeMa 3alUThl TeM 3((eKTHBHEe, YeM MEHbIIE BEpPOSITHOCTh
OOHapYKEHUSI U PACIO3HABAHUS OOBEKTA 3AIUTHI OPTAaHOM PA3BEIKH (3JIIOYMBIIICHHHUKOM), YeM
HIDKE TOYHOCTh M3MEPEHUs UM MPU3HAKOB OOBEKTOB 3aIUThI, HWXKE Pa300pPUMBOCTh PEUHM, BBIIIE
BEPOATHOCTH OIIMOKHU MPHEMa OPraHOM Pa3BEIKU TUCKPETHBIX COOOIICHUIA.

OpnHako NpU CpPaBHEHUM BAPUAHTOB IIOCTPOEHUSI CHUCTEMBl MO HECKOJIBKMM YaCTHBIM
[IOKa3aTeIsiM  BO3HMKAIOT  MPOOJIeMbl, OOYCJIOBJICHHbIE BO3MOMKHBIM  IPOTHBOIOJIOKHBIM
XapaKkTepoOM MU3MEHEHUs 3HAYCHUH pa3HbIX IOKa3aTeslel: 0JHU NoKa3aTenu 3(p(HEKTUBHOCTH OJTHOTO
BapHaHTa MOTYT IIPEBBINIATH 3HAYECHUS AHAJOTMYHBIX IOKA3aTelIed BTOPOrO BapuaHTa, Apyrue
HA0OOpOT - UMEIOT MeHbInWe 3HaueHus. Kakoi BapuaHT mnpexamourturenspHee? Kpome Toro,
Ba)XKHBIM 10KA3aTEJIEM CUCTEMBI 3aLIMTHI SBJISIFOTCS 3aTpaThl Ha o0ecrieueHre TpeOyeMbIX 3HaueHUN
ornepaTuBHbIX Tokazareneil. IlosTomy pe3ynpTaThl OLEHKHM 3S()(PEKTUBHOCTH 3alIUTHl IO
COBOKYITHOCTH YAaCTHBIX ITI0KA3aTEJIEH, KaK IIPABUIIO, HEOAHO3HAYHBIE.

Jlnst BeIOOpa palMOHATBHOTO (0OECTIEUUBAIONIETO JOCTHXKCHHE IIeJIel, PEeNIaroiero
MOCTaBJICHHBIE 3a/ladyl TpPHU TOJTHOM Ha0Ope BXOAHBIX BO3ACUCTBUN C YU4ETOM OTpaHUYEHUH)
BapUaHTa IIyT€M CpaBHEHUS IOKa3aTeJlel HECKOJbKUX BAPUAHTOB HCIIOJIB3YETCS TIJI00AIbHBIN
KpUTepuid B BuAE OTHOIIEHUS 3(PPeKTUBHOCTH/CcTOMMOCTh. [log 3PPeKTUBHOCTHIO MOHUMAETCS
CTEITICHb BHITIOJHEHUSI CUCTEMOH 3aj1a4, TI0]] CTOMMOCTBIO - 3aTpaThl Ha 3aIIHTY.

B xagectBe mepwl >ddextuBHOCTH K, MPUMEHSIOTCS pa3iu4HblE KOMIO3UIIMM YaCTHBIX
IOKa3aTeseH, yallle UX «B3BELICHHAs» CyMMa:
n
B, = ‘\ o. K
i ¥ I I
=1

I'JIe 0j- «BEC)» YacTHOro nmokaszatess apdpextuBHocT K.

«Bec» yacTHOro mokasarens OnpenenseTcsl dKCIepTaMu (PyKOBOACTBOM, CHELUATNCTaMU
OpraHu3aIy, COTPYAHUKAMHU CITYKObI O€30MMaCHOCTH) B 3aBUCHMOCTH OT XapakTepa 3allyiaeMon
uHpopmarmn. Eciau 3amuiiaercs B OCHOBHOM CeMaHTH4ecKas MH(popMalus, TO OOJBLINHA «BeECy
MMEIOT MOKa3aTell OLIEHKU Pa300pUYNBOCTH PEUYU U BEPOSTHOCTH OUIMOKH MpHUeMa TUCKPETHBIX
cooOmenuii. B cmyuae 3ammTbl OOBEKTOB HAOMIONEHMS  BBINIE  «BEC»  IOKazaTesei,
XapaKTEePU3YIOIIUX BEPOSTHOCTH OOHAPYKEHUS U PACIIO3HABAHUS STUX OOBEKTOB.
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Jnst oneHKH 3((GEKTUBHOCTH CHUCTEMBI 3alUThl WH(POpMALUKM IO YKa3aHHOH Qopmyre
YacTHBIC MTOKA3aTeNH JOJDKHBI MMETh OJJMHAKOBYIO HAIPABICHHOCTh BIUSHUS Ha 3((EKTHBHOCTH -
NP YBEITMUYCHUH WX 3HAYEHHUI MOBBIIAETCS 3HaYeHUe 3P PekTuBHOCTH. C yueToM 3Toro TpeOoBaHMs
B Ka4yecTBE Mepbl OOHAPYKCHUsSI W paclo3HaBaHUS OOBEKTA HAJ0 HCIOJIB30BaTh BEPOSTHOCTH HE
OOHAapy)XeHUS M HE pAaCHO3HAHMS, a BMECTO Mepbl KayecTBa MOACIYIIMBAEMOM peun - ee
Hepa3z0opunBocTh. OcTajbHBIC YaCTHBIE TTOKA3aTeIN COOTBETCTBYIOT MPUBEIACHHBIM BbImIe. BbiOop
Jy4LIero BapUaHTa MPOU3BOJUTCS 110 MAKCUMYMY TJII00aIbHOTO KPUTEPHS, TaK KaK OH UMEET B 3TOM
CITyJae JydIIee COOTHOIICHNE YPPEKTUBHOCTH 1 CTOMMOCTH.

[TpoekTrpoBanue TpeOyeMON CHUCTEMbI 3allIUTHI MPOBOJUTCS IyTEM CHUCTEMHOTO aHAJIM3a
CYIIECTBYIOILIIE M pa3pabOTKHM BapuUaHTOB TPEOYeMOW. AJITOPUTM 3TOrO IPOILECCa BKIIIOYACT
CJICYIOIINE TAIIbI:

e OmpeelieHUE MepeyHs 3alluiiaeMoil nabopManum, 1eneH, 3aaad, orpaHu4YeHui u
noka3zareseit 3 PEeKTUBHOCTU CUCTEMBI 3aIIUTHI;

® MOJEIMPOBAHUE CYILECTBYIOIIEW CHUCTEMbl U BBISBIEHUE €€ HEIOCTaTKOB C
MTO3ULMH [TOCTABJICHHBIX LIE€JIEH U 3a1a4;

® OmpeJeNeHrue U MOJICIUPOBaHKE Yrpo3 O0e30macHoCcTH HHGOpMaIUy;

e pa3paboTka BapHaHTOB (aNrOpUTMOB (YHKUIHUOHUPOBAHUSA) MPOCKTUPYEMOM
CHCTEMBIL;

® CpaBHECHHE BAPHAHTOB I10 INIO0ATHPHOMY KPUTEPHUIO U YACTHBIM IOKA3aTENsIM, BHIOOD
HAWIYy4YlINX BapHAHTOB:

e 000CHOBaHWE BBHIOpAaHHBIX BAapPHAHTOB CHUCTEMBI B JIOKJIQTHOW 3alWCKe WIH B
IIPOEKTE JJIsl PyKOBOJCTBA OpraHU3aliy;

e 0pabOTKa BApUAHTOB WJIM IIPOEKTA C yYETOM 3aMEUYaHUil pyKOBOJICTBA.

Tak Kak OTCYTCTBYIOT (OpMaJbHbIE CIIOCOOBI CHHTE3a CHUCTEMBI 3allluThl, TO €€
ONTUMM3ALUSA TPU MNPOEKTHUPOBAHMM BO3MOXKHA IIyT€M IOCTENEHHOIO HNPUOIMKEHUS K
palMoOHAJILHOMY BapHaHTY B PE3YJbTaTe HECKOJIBKUX UTEPALUM.

ANTOpUTM NPOEKTUPOBAHUS CUCTEMBI 3aIIUTHI HH(OPMALIUU MTPEJICTaBIeH Ha puc. 8.3.

B xome mpoekTHpoBaHMS CO3IAIOTCS MOJAETH OOBEKTOB 3alUTHI U Yrpo3 OE30MacCHOCTH
uHpoOpMallMM, B TOM YHCJIE€ MOJEIM KAaHAJIOB YTEUKHM HH(OpPMAIMH, OLIEHHWBAIOTCS YTPO3BI,
pa3pabaThIBatOTCSl CHOCOOBI 3alIMUTHl  WH(GOpPMAIlMK, BBHIOMPAIOTCS TEXHUYECKHE CPEJNCTBa,
onpenensatoress 3pGHEKTUBHOCTh 3alllUThl M HEeoOXoaumble 3aTparbl. Pa3paboTka cmocoOoB u
CPEICTB 3allUThl HMH(OpMALMK TMpeKpallaeTcs, KOorja JOCTHraeTcss TpeOyemblii YpOBEHb €€
0e30MacHOCTH, a 3aTPaThl Ha 3aLUTY COOTBETCTBYIOT pECypCaM.

Ilocne paccMOTpeHHS PYKOBOJICTBOM TIpeAjiaraeéMbIX BapuUaHTOB (JIydmie JBYX IS
MPEOCTaBIIEHUS] BHIOOPA), yueTa NMpeyIoKeHUH U 3aMeYaHuii, HaWIydIluil, ¢ TOYKU 3peHUs JIMIIA,
IPUHUMAIOLIETO pEIIeHHs, BAPUAHT (IIPOEKT, NMPeIOKEHHs) PUHAHCUPYETCS U peau3yeTcs MyTeM
MPOBEIEHUS] HEOOXOMUMBIX 3aKyIOK MaTepuanoB U OOOpYIOBaHUS, MPOBEACHUS CTPOUTEIHHO-
MOHTaXHBIX paboT, HAJTA KU CPEJICTB 3ALIUTHI U CJAUU B SKCIUTYaTaI[I0 CUCTEMBbI 3aIUTHI.

Cnemyer mMOAYEPKHYTh, YTO CHEHHMATMCT MO 3aluTe WHPOPMALUK JODKEH TIpU
000CHOBaHUHU npeapraraMbeiX PpPyKOBOJACTBY OpraHu3allii BapHAaHTOB 3alllMTbl YUYWUTBIBATH
TICUXOJIOTHIO JIUIA (PYKOBOJIUTENS), MPUHUMAIOIIETO PEUICHHE O pealn3allid MPeIOKEeHUH, U B
OOJBIIMHCTBE CIIYYasX HEIOCTaTOYHYI0 HH(GOPMHUPOBAHHOCTH €r0 00 yrpo3ax 0e30macHOCTH
UH(POPMAIIK B OPTaHU3aLINH.
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[lcuxonornyeckum (GakTopoM, CICPKHUBAIOIIMM NPUHATHE PpEIIeHHS PYKOBOAMUTEIEM O
BBIICIICHUH JIOCTATOYHO OOJBIINX PECYPCOB Ha 3aIIUTY HH(POPMAINH SBISIETCS TO 00CTOATEIBCTBO,
YTO B YCJIOBUSX CKPBITHOCTH J0ObIBaHUS HMH(MOpMALMM Yrpo3bl €€ 0e30macHOCTH He
IPEICTABISIOTCS JOCTATOYHO CEPhE3HBIMH, a IPHOOPETAIOT HEKOTOPBIM a0CTPAaKTHBIM XapakTep.
3HaHWe PYKOBOJHTEIEM O CYIIECTBOBAHWH, B MPUHIMIIE, TAKUX Yrpo3, HO 0e3 JOCTaTOYHO
yOeIUTENbHBIX TOBOJOB CIIELMAINCTA O HATMYUU YTPo3 0€30MacHOCTH HHPOPMAIIH B KOHKPETHOM
OpraHu3alliy, He TapaHTHpPyeT (UHAHCHPOBAHHE MPOEKTa B HEoOxoaumoM obobeme. Kpome Toro,
PYKOBOJHTENb B CHJIY COOCTBEHHOTO IPEACTAaBICHUS 00 yrpos3ax, croco0ax M CpelIcTBaX HX
HeﬁTpaJ’IH3a].[HH MOXCT MPCYBCINYUBATHL 3HAYUMOCTH OJHHUX MCP 3alllUThl W MNPCYMCHLIIATH
apyrue. OTHaKO 3TO 0OCTOATEIHCTBO HE JOJDKHO YMEHBIIATH YHTY3HA3M CIICIIMAINCTA 10 3aIUTe
uHpOpMAaINHY, TaK KaK OHO XapaKTEPHO JUIs JII0OO0T0 BUIA ACATEIBHOCTH, 2 yMEHUE 00OOCHOBBIBATH
CBOM ITPEAJIOKEHUSI ABISETCS HEOOXOIMMBIM Kau€CTBOM JIFOOOTO CIIEIHATNCTA.

DdOpMIEHNEe TPOSKT CHCTEME! (MpeaAnoXeHHil)

[

— -

CCMOTPEHHE U YTESPWACHHE NPOSKTA
(npeanoxenuit)

) |

o sanpre MR opMarH

Puc. 8.3. Anroput™m npoeKTUpOBaHUs CUCTEMBI 3alIUTHl HH(OpPMALUU

KoppekTtupoBka Mep 1o 3aimuTe nHPOPMAIIUH MTPOU3BOIUTCS MOCIIE PACCMOTPEHUS MTPOSKTa
PYKOBOJCTBOM OpTaHH3alli{, a TaKKe B XOJE€ pealu3alidd MPOCKTa M JKCILIyaTallid CHUCTEMBI
3ammThl. KOHIENIMsS CHUCTEMHOro TMojaxoaa K oOecnedeHuto 3amuThl wHGopmanuu B CIIA
noayunia HazBanue «Opsec» (Operation Security). B cooTBeTcTBHU ¢ HEl MpOIeCC OpraHU3aluu
3alUThl BKJIFOYACT 7 OSTAloB: OT aHajlW3a OOBEKTa 3alllMThl HA MEPBOM JTare 10 JIOBEICHHS
nepcoHany GupMbl Mep 1o 0€30MacHOCTH HH(POPMAIIUU U OCYIIECTBICHUS] KOHTPOJIS.

JIiis 3ammTel nHGOpPMAIK Ha OCHOBE CHCTEMHOTO MOAX0/1a U aHAJIW3a HEOOXOAMMO, HAPSITy
C OpPTaHU3aIMOHHBIM U TEXHUYECKUM, METOIMUYeCKOe o0ecreueHre, B COOTBETCTBUU C allTOPUTMOM
MIPOCKTUPOBAHUS CHCTEMBI OHO JIOJDKHO 00€CIIeunBaTh:

®  MOJIEJTMPOBAaHNUE OOBEKTA 3AIUTHI;
® BBISIBJICHHE U MOJEIIMPOBAaHUE YTPo3 0€30MaCHOCTH HH(OPMAIUY;
® pa3paboOTKy Mep MHKEHEPHO-TEXHUYECKOW 3aIUThl HH(POPMAIIHH.
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8.2 MoaenupoBanue 00beKTOB 3alIIUThHI
MonenupoBanre 0ObEKTOB 3aIIUTHI BKIIOYAET:

® CTPYKTypUpOBaHHUE 3allUIIaeMoi HHPOpMaLIUK;
e pa3paboTKy Mozesel 00bEKTOB 3aIHUTHI.

Jlnist CTpyKTYypupOBaHUs HH(OPMAIMK B KAYECTBE UCXOTHBIX JAHHBIX UCIIONb3YIOTCS:

® [IEpEYCHb CBEACHUHM, COCTaBILIOIIMX TIOCYIapCTBEHHYIO, BEIOMCTBEHHYIO WIIU
KOMMEPUYECKYIO TalHYy;

® [epeuyeHb HUCTOYHUKOB HH(popManuu B opraHusauuu. CTpyKTypUpOBaHHE
uHbOpMalUU MPOBOAUTCSA IyTeM Kilaccudukauuym MHGOpMAalLUMKU B COOTBETCTBUU
CO CTPYKTYpOil, GYHKIMSAMH U 3a7adaMy OpPTraHU3alUU C TPHUBSI3KON 3JIEMEHTOB
uHbopMalMM K ee HcTouHuKaM. Jleranuzanuio HHGpOpMAIMM 1e1ecoo0pa3zHo
IIPOBOJUTH JI0 YPOBHsI, HA KOTOPOM 3JIEMEHTY MH(OpPMAaIMK COOTBETCTBYET OJIMH
UCTOYHUK.

Cxema knaccudukanuu paspadbarbiBaeTcs B BHJE Tpada-CTPYKTYpbl, HYJIEBOH (BEpXHMIA)
YPOBEHb HEpapXWu KOTOPOH COOTBETCTBYET MOHATHIO «3amluinaeMas WHpopManus», a N-bIid
(HIWKHUH) - 31eMeHTaM UH()OPMAIUU OJTHOTO MCTOYHUKA M3 TIEPEUHsS] UCTOUYHMKOB OpraHU3aIlHH.
OcHoBHOE TpeOOBaHUE K CXeMe KiIacCU(PHUKAIMK - OOIIMH MPHU3HAK W IMOJHOTA KJIACCH(HKAINH,
OTCYTCTBHUE TIEPECCUCHHI MEKTY 3JIEMEHTAMH KJIACCH(DUKAIIUK OJHOTO YPOBHS, T. €. OJJHA U Ta JKE
UH(OPMAIUS HE T0JKHA YKa3bIBAaThCS B PA3HBIX AIEMEHTAX KIIACCU(UKAIIHH.

Pe3ynbTathl CTpyKTYpUpOBaHHs 0POPMIISIOTCS B BUJIE:

e CcXeMbl Ki1accupuKanuu HHGOpMaIuu;
e Ta0uuIBl, BApUAaHT GOPMBI KOTOPOM IpuBeeH B Ta0. 8.1.

Tabnuna pa3pabaTbiBaeTcs Ha OCHOBE CXEMbl Kiaccuukauuu mHpopmanuu. B nepsom
CTOJIOLIE YKa3bIBaeTCsl HOMEp 3JIeMeHTa HH(OopMalUu B CXeMe KIIacCU(BHUKALHH.

[lopsinkoBelii HOMEp 3J€MeHTa HH(OPMAIMU COOTBETCTBYET HOMEPY TEMaTHYECKOIO
BOIpoca B CTpyKType uHpopmanmu (puc. 1.2). 3HauMMOCTh HOMEpa paBHAa KOJIUYECTBY ypOBHEH
CTPYKTYpbl, a Kaxaasd uudppa - TOPSIKOBOMY HOMEpY TEMaTHYEeCKOro BOMNpoca Ha
paccMaTpUBacMOM YPOBHE CPEIU BOIIPOCOB, OTHOCAIIMXCS K OJHOMY TEMAaTUYECKOMY BOIIPOCY Ha
npensiaymemM yposae. Hanpumep, Homep 2635 cooTBeTcTBYyeT MH(GOPMAMK 5-TO TEMATUYECKOTO
BOMpoca Ha 4-M YpOBHE, BXOJAIIETO B 3-i yKPYIHEHHBIN BONPOC 3-TO YPOBHSI, KOTOPBIH, B CBOIO
ouepesib, ABJSIETCS YacThi0 6-r0 TEeMAaTH4eCKOro BOIPOCA 2-TO YPOBHs, IPEACTaBIISAIOLIET0 cO00M
BONPOC 2-i TeMBI 1-T0 ypOBHS.

Tabmuma 8.1.
I'pu HaumenoBa
HaumenoBanue pud Ilena MecToHaxox /e
Ne siremenTa KOH(HIeHIINATEH HHUE
DJIEMCHTA nHpopma- HHE UCTOYHHNKA
nHpopmauu OCTH HCTOYHHUKA
uH(popMauu 105051 nH(popMaun
HHGOPMAIUU uHbOpMaIu
1 2 3 4 5 6
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Bo 2-m, 3-M u 4-M cTon0uax Tabauibl yKa3blBalOTCsS HAMMEHOBAHHE dJIeMeHTa UH(OpMaIiu
(TemMaTHYecKOro BOIpPOCa) U €ro XxapakTepucTuku: rpud u ueHa. [locnenyromme cToaodubl TaOIUIIbI
OTHOCSTCSI K MCTOYHHKAM MH(POPMAIMHA COOTBETCTBYIOIIETO €€ 3JIEMEHTA B CXEME KIIACCH(DHKAIIHH.
B cronfue 5 yka3piBaeTcs HaMMEHOBAaHHUE MCTOYHUKA ((haMuiIMs YejoBeKa, Ha3BaHUE JOKyMEHTa
WIK €r0 HOMEp 1O KHUTE y4yeTa, HAaMMEHOBAaHWE M HOMEp HM3ACTHs U T.I.), a B rpade 6 -mecra
pa3MelIeHus WK XpaHeHUs (BO3MOXKHbIE paboyre MecTa JIt0Iei-UCTOYHUKOB HH(OpMaluy, MecTa
PaCIOJIOKEHUSI, pa3MEIICHUS WU XPAHEHUS APYTUX HOCUTEIIEH).

OTu MecTa B O0IIEeM CITydae MpeICTaBIISIOT COOOM:

e noMemnieHus (CayxeOHsle, aboparopuu, ohUCHI, L1eXa, CKIAbl, KBAPTUPBI U JIP);
® THCBMEHHBIE CTOJIBI PaboOYWX MECT COTPYAHHKOB, XpaHUIUIIA U CEUdwI,
mKaQbl 1epeBIHHBIC U METAJUTHNUYECKUE B TOMEIICHHSIX.

B nomemenusx pasmemaercs OOJBIIMHCTBO HCTOYHUKOB HMHMOpMAIMH:  JIFOJH,
JOKYMEHTBI, pa3pabarbiBaeMas NMPOAYKLMS M €€ 3JIEeMEHThI, CpeicTBa OOpabOTKM M XpaHEHHs
uHpOpMaLIUHU U JIp., a TAK)KE UCTOYHUKU (D)YHKIIMOHAJIBHBIX U OTACHBIX CUTHAJIOB.

OCHOBHBIM METOZOM HMCCJIEIOBAHUSI CUCTEM 3AILUTHI ABJISIETCS MoAeInpoBaHue. Onucanue
Wi GU3NIECKUN aHAIOT JIF0OOro OOBEKTa, B TOM YHUCIE CHUCTEMBI 3allUThl HH(POpPMAIUU U €¢
JJIEMEHTOB, CO37[aBaeMble Ui OIpPENCIICHUS] U HUCCIEIOBAaHUS CBOWCTB OOBEKTa, MPEICTABISIOT
co0oif ero mozxenu. B monenu yuuThIBalOTCs CYLIECTBEHHBIE JJIS PELIAEMOM 3a/1adM 3JIE€MEHTHI,
CBSI3M M CBOMCTBA M3y4aeMoro oObekTa. AHanu3 (MCCIeIOBaHHE) MOAENU OOBEKTa Ha3bIBaeTCS
MozenupoBanueM. Pazmuuaior BepOanbHbIe, (U3MUECKHE ¢ MaTeMaTHYeCKHEe MOJENH W
COOTBETCTBYIOIIEE MO/IETTUPOBAHHE.

BepOanbHast MoJeNlb ONUCHIBAET MOJIENb HA HAITMOHAIBHOM U MPO(PECCHOHAIBHOM SI3BbIKAX.
UYenoBek MOCTOSIHHO CO3/1a€T BepOalbHbIE MOJEIHN OKPYXKAIOIIEH €ro cpelibl U pyKOBOACTBYETCS
UMM TIpY OPUHATHM pemieHuid. YeM TouHee MOAETb OTOOpakaeT MHp, TeM 3¢ ¢eKTUBHEE MNpU
IPOYMX pPAaBHBIX YCIOBHSX J€ATENbHOCTh uenoBeka. Ha cmocoOHocTH pasHbIX JIOJAEH K
a/IeKBATHOMY MOJIEJIMPOBAHUIO OKPY’KAIOIIEr0 MHUpPA BIMAIOT Kak HPUPOAHbIE (TEHETHYECKHE)
JaHHbIE, TaK U BOCHHUTAaHUE, OOy4yeHUe, B TOM YHCJIE Ha OCHOBE COOCTBEHHOI'O OMbITA, (U3NYECKOE
U TICUXUYECKOE COCTOSHMS YEIOBEKa, a TaKKe MUPOBO33PEHUYECKHE MOJIENIN 00IIecTBa, B KOTOPOM
YKUBET KOHKPETHBIN YEIOBEK.

B ocHoBe wMmHorux Ooje3HeH TICUXMKH YEJIOBEKAa JISKAaT HApYIIEHUS MeXaHHU3Ma
MOJIETUPOBAHUS OKpYXKarollei cpenpl. B kpailHUX ee mposBlIeHUsX B O0OJIBHOM MO3TY CO3/Ial0TCS
MOJIENTM, HMMEIOIMEe Majo CXOJACTBA C OOLICHPUHATHIMA MM OOBEKTUBHO CYIIECTBYIOIIUMHU
MOJIEIISIMH  OKPYKaloLero Mupa. B 3ToM ciydae mocTynku OOJIBHOTO 4YelOBEKa Ha OCHOBE
HCKQ)KEHHON MOJIEIIM HE COOTBETCTBYIOT MOJENAM APYIUX JIIOJAEH, a NOBEICHUE TaKOTO YEJIOBEKa
Kjaccupuuupyercs Kak HeHopMmayibHOe. [IoHSTHE «HOpPMBD» SBISETCS AOCTATOYHO YCIOBHBIM U
CYOBEKTUBHBIM M MOXET MEHATHCS B 3HAUUTENIBHBIX Mpenenax. TBopyeckue JOAU CHOCOOHBI B
CBOEM BOOOpaK€HUM CO3/1aBaTh MOJEIH, OTIIMYAIOIINECS OT PEAIbHOCTH, U 9TH MOJAEIH B KaKOM-
TO MEpEe BIMAIOT HA UX ITOBEJEHUE, KOTOPOE MHBIM JIOIIM KayKETCsl CTPAHHBIM.

Tak Kak OCHOBY JKM3HH YE€JIOBEKA COCTABIIAIOT XUMUUYECKUE U DIIEKTPUUYECKUE IPOLECCH] B
€ro OpraHu3Me, TO MOJEIN OKPYKAKOUIEH Cpelbl MOT'YT UCKAXKATHCS MO JEHCTBUEM XUMUYECKUX
HApKOTUYECKUX BelecTB. JIIou MOCTOSIHHO MOJb3YIOTCS HAPKOTUKAMH, YTOOBI IIOIKOPPEKTUPOBATH
CBOM MOJEIM BHEIIHEIO MHpPAa C IEJIbI0 YMEHBIINTH YPOBEHb OTPULATEIBHBIX HSMOLHUH,
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BO3HHUKAOIIUX IIPpU I/IH(I)OpMaL[I/IOHHOI‘& HEOAOCTAaTOYHOCTU HJIIM HECOOTBETCTBHUA XKHU3HCHHBIX
peanuii 3aa4aM U 1eisiM denoBeka. HapkoTtudeckue BemecTBa (aIKkoronib, Tabak, KopenH, Koja),
BBI3BIBAIOIINE CJIA00C HAPKOTUYECKOE BO3ACHCTBHE HAa OPraHM3M YENIOBEKA, y3aKOHEHBI, JPYyrHe
(ormmym, reporH, JICJ] ¥ T. 11.) CTOJNB TYOUTEIBHBI, YTO HAPKOMAHUS PACCMATPHBACTCS YETIOBEYECTBOM
KakK 0oJ{Ha 13 HanboJiee CTPAIIHBIX YIPO3 €ro CyIECTBOBAHHIO.

dusnueckas MOJeNb NPEACTaBIsIeT MaTePHAIbHBIA aHAJIOT PEATbHOTO 00BEKTa, KOTOPYIO
MO>XHO IOJABEPraTh B XOJ/I€ aHAJW3a Pa3jJU4HbIM BO3JECHCTBUSM, UYTO YacTO TPYAHO CIENaTh IO
OTHOIICHHUIO K PEATbHOMY OOBEKTY 3aIUTHI.

Yacto B kadecTBe (U3NYECKUX MOJICICH HCCIEAYIOT YMEHBIICHHBIC KOMHH KPYITHBIX
OOBEKTOB, Ui HU3YyYEHUS KOTOPBIX OTCYTCTBYET HWHCTpyMEHTapuil. Mojenu camoieToB Hu
aBTOMOOWJICH TPOMYBAaIOT B a’pOJMHAMHUYECKHX TpyOax, MAakKeTbl JOMOB HCIIBITBIBAIOT Ha
BUOpPOCTEHJAX U T. 1.

[Io mepe pa3BUTHS BBIYUCIUTEILHOW MaTeMaTHKHM W TEXHUKH pacmupsercs cdepa
IIPUMEHEHUs MaTEMaTUYECKOIO0 MOJEIUPOBAHUSA HA OCHOBE MAaTEMaTHU4YeCKOro OIMCaHUsA
CTPYKTYpBI U IIPOLIECCOB B 00BEKTE, MIPEACTABIIEMOM B BUJIE CUCTEMbI. MaTeMaTnyeckue MoJelu
MOTYT pa3pabaThIBaTbCs B BHUJIE€ aHATUTHYECKUX 3aBHCUMOCTEHl BBIXOJOB CHCTEMBI OT BXOJOB,
YPAaBHEHUN JUIsi MOJEIMPOBAHUSA JUHAMMYECKUX IIPOLIECCOB B CHCTEME, CTAaTUCTUYECKHUX
XapaKTepUCTUK pEaKUMi CUCTeMbl Ha BO3JEHCTBUS ClydalHbIX (PAKTOpoB. MaTemaThueckoe
MOJIETMPOBAHUE MTO3BOJISIET Hau0oJIee SKOHOMHO U IIIyOOKO HCCIIEIOBATh CII0KHBIE OOBEKTHI, YEro,
B MIPUHLUIIE, HEJb3s JOOUTHCS C MOMOILBIO BEpOATHHOTO MOJCTUPOBAHUS UM YPE3MEPHO JOPOTO
npu  (U3NYECKOM  MOJICIMPOBAHUU. BO3MOXHOCTH  MaTeMaTHYECKOTO MOJEIIMPOBAHUS
OTPaHUYMBAIOTCS ypPOBHEM  (OpMaAIM3aLUU ONUCAHUSA OOBEKTa M CTEHNEHbIO aJeKBAaTHOCTU
MaTeMaTUYECKUX BbIPAKEHUIN peabHbIM MPOLIEcCaM B MOJECIUPYEMOM OOBEKTE.

[TonoOHbIe OrpaHNYEHUs] BO3HUKAIOT MPU MOJIETUPOBAHUN CIIOXKHBIX CUCTEM, JIEMEHTaMH
KOTOPBIX SIBIISIFOTCSA JIto 1. MHOroo6pasue noBeieH!sI KOHKPETHOTO YesloBeKa MoKa He MOaeTcs
OINMCAaHUIO Ha A3bIKE MAaTEMAaTUYECKUX CUMBOJIOB. OJHAKO B CTAaTUCTUYECKOM CMBICIIE TOBEACHUE
yeJioBeKa 0osiee IPOrHO3UPYyEMOE U YCTOMUHMBOE.

JU11 MOZIENUpPOBaHUs CIIOXKHBIX CUCTEM BCE IIHMPE MPUMEHSAETCS METOJ MaTeMaTH4EeCKOTo
MOJICJIMPOBAaHUS, HAa3blBAEMbIH  MMHUTAlMOHHBIM  MojenupoBaHueM. OHO  mpennoaraer
OIpEeCICHUE PEaKLUil CUCTEMbl HAa BHEIIHHE BO3JEHCTBUS, KOTOpble reHepupyer OBM B Buze
ciydaiiHbIX yuces. CTaTUCTUYECKUE XapaKTEPUCTHKHU (MAaTEMAaTUUECKOE 0XKHIaHUE, AUCTIEPCHUs, BU]T
U TapaMeTpbl paclpeleNieHHs) 3TUX CIy4alHBIX YHUCeNl JOJDKHBI C TNPUEMJIEMONW TOYHOCTHIO
COOTBETCTBOBATh DPEAIBHBIM BO3ACUCTBUAM. DYHKIMOHUPOBAHME CUCTEMBI IIPU CIy4YalHBIX
BHEIIIHUX BO3JEUCTBUSAX OIMCHIBAETCS B BHUJE ITOPUTMA JCWCTBUM JJIEMEHTOB CHUCTEMBI U HUX
XapaKTEepUCTHK B OTBET Ha KaXkJ0€ BO3AEUCTBHE Ha BXxoje. TakuM oOpa3oM MMUTHpyeTcss paboTta
CIIO)KHOM CHCTEMbl B CIIOKHBIX YycioBusiX. Ilyrem cratuctudyeckoii 0OpaOOTKHM BBIXOJHBIX
pe3ynbTaTOB MpPH JOCTaTOYHO OOJNBLION BHIOOPKE BXOAHBIX BO3JCHCTBHM  MOJTydaroTcs
JIOCTOBEpPHbIE OIIEHKH paboThl cucTtembl. Hampumep, 10cTaTOYHO OOBEKTHUBHAs —OLIEHKA
3 PEKTUBHOCTH CUCTEMBI 3aIUTHI HH(POPMAIIMH TPU MHOT000pa3un AEHCTBUH 3J10YMBIIIEHHUKOB,
KOTOpBIE C TOYKH 3pEHHs CIYXObl OE30MacCHOCTH HOCAT CIy4ailHbI XapakTep, BO3MOXKHA, Kak
IIPaBUJIO, HA OCHOBE UMUTALIMOHHOI'O MOJEIUPOBAHUS CUCTEMBI 3aIUTHI.

B unctoM BHIe KaxAbli BHJI MOJENMPOBAHUS HCIOJb3yeTcs peako. Kak mpasuiio,
MPUMEHSIOTCS KOMOMHAIMKM BepOaIbHOr0, (PU3NYECKOro M MaTeMaThuyeckoro mojenupoBanus. C
BepOaJILHOTO MOJIETUPOBAHUS HAUMHAETCS caM IPOLIECC MOAETMPOBAHUS, TaK KaK HEJb3sl CO3aTh
(bu3nYecKre WK MaTeEMaTHIECKUE MOJICIH HE UMesl 00pa3HOTro MPeACTaBIeHUs 00 00BEKTE U €Tro
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CJIOBECHOTO omnucaHus. EciM ecTb BO3MOXKHOCTh MCCIIEIOBAaTh CBOWCTBA OOBEKTAa Ha (hU3UUECKOU
MOJIENIU, TO Haubosee TOYHBbIE PE3yJbTaTbl 00ECHEeUMBAIOTCA MPU (PU3MUECKOM MOJAEITHPOBAHHH.
TakuM 00pa3oM MpOBEPSIOT a’pOJMHAMHMKY CaMOJIETOB M AaBTOMOOWJIEH IyTEM NpPOAYBKU
YMEHBILIEHHBIX (DPU3NYECKUX MOJENIeH caMOoJIeTOB U aBTOMOOWJIEH B a’3pOJUHAMMUYECKUX TpyOax.
Korna coznanue (puznueckoil Moiear MO TEM WM MHBIM MPHYMHAM HEBO3MOXKHO MIIM YPE3MEPHO
JIOpOro, TO MPOBOJAT MAaTEeMaTHYECKOE MOJEIUPOBAHUE, WHOT/AA JAONOJHAA €ro (pU3MYecKUM
MOJICTTUPOBAHUEM OTJENIbHBIX Y3JIOB, JETalleH, T. €. TeX 4YacTell 00beKTa, ONMCAaHUEe KOTOPhIX HE
nojjaercs (popmanuzanuu.

Tak kak co3maHue W HCCIEJOBaHUE YHUBEPCAIBHBIX (ITO3BOJISIONINX IPOBOJJIHUTH
BCECTOPOHHHUE UCCIICJIOBAHNUS) MOJICIICH SIBIISIETCS JOCTATOYHO JOPOTOCTOSIINM H TPYIAHBIM JIECJIOM,
TO B LEIAX VIPOIICHUS MOJENed B HHX JCTAIM3HPYIOT 3JIEMEHTHI M CBSI3W MEXIYy HHUMH,
HEOOXOAUMMBIC Ui PEIICHWS KOHKPETHOM TMocTaBieHHOW 3amaun. OcralbHBIE, MEHEe
CYIIECTBEHHBIC IS PEIICHUS KOHKPETHOM 3aJlaud 3JIEMEHThI M CBS3U YKPYIHSIOT WM HE
VUUTBIBAIOT BOBCE. B pesynbTare Takoro mojaxoja 3KOHOMHBIM ITyTEeM HCCIEAYIOTCS C IIOMOIIBIO
i depeHIPOBaHHBIX MOJICNCH OTIENbHBIC, HHTEPECYIONINE HCCIIEIOBATENs, CBOMCTBA 00BEKTa
3amaya MoneIMpOBaHHUS OOBEKTOB 3aIUTBI COCTOMT B OOBCKTHBHOM OIMCAHUM W aHAIN3e
UCTOYHHKOB KOH(UICHIIMATbHONW HH()OPMAIINYU U CYIIECTBYIOIIECH CUCTEMBI €€ 3aIlUTHhI.

MO,I[CJ'II/IpOBaHI/IC 00BEKTOB 3alllUThI BKIIFOYacCT:

®  ONpe/eICHUE UCTOYHUKOB 3alIHIaeMOi HH()OPMAIINH;

® OINHMCAHHE MPOCTPAHCTBEHHOTO PACIOJIOKEHUS OCHOBHBIX MECT pa3MeIeHUs
HCTOYHHKOB 3alllMIIIaeMOi nH(OpMaIuy;

® BBIBJICHHC ITyTEH PACIPOCTPAHCHHS HOCHUTEINEH C 3amuniaeMoi nHpopMauu 3a
npenenasl  KOHTPOJUPYEMBIX  30H  (TIOMEIICHWH,  3JaHUW,  TEepPpPUTOPUU
OpraHu3aIm);

® ONHUCaHWE C YKAa3aHHEM XapaKTePUCTHK CYIIECTBYIOIIMX Tperpag Ha IMyTAX
pacmpocTpaHeHusi HOCHUTENeH ¢ mHopmalue 3a mpeaenabl KOHTPOJIUPYEMBIX
30H.

MopnenupoBanue MpPOBOJUTCS HAa OCHOBE MPOCTPAHCTBEHHBIX MOJEIEH KOHTPOJIUPYEMBIX
30H C YKa3aHME€M MECT pacClOJIOKEHUS HCTOYHUKOB 3allUIacMoil WHGOpMaAlMK - TIJIAHOB
IIOMEIIEHUN, dTaXen 3JaHui, TEPPUTOPUMU B LieaoM. Ha miaHax nmomemieHud yka3blBalOTCs B
Maciitabe MecTa pa3MEILIeHHUs] OTpakIeHHM, SKpaHOB, BO3yXOIPOBOJIOB, Oarapeil u TpyO
OTOILIICHHS], SJIEMEHTOB MHTEPhEPA U APYTUX KOHCTPYKTUBHBIX 3JIEMEHTOB, CIIOCOOCTBYIOIINX WIIH
3aTPYIHSIONINX PACIpOCTpaHEHUE CUTHAJIOB C 3aluinaeMod uHQopmaimeit, a Takke MecTa
pa3MeleH s U 30HbI JeHCTBUS TEXHUYECKUX CPEACTB OXpaHbl U TEIEBU3HMOHHOTO HaOmoaeHus. Mx
napameTphl 1es1ecoo0pa3Ho 00bEIMHUTD B TA0JIMIIE, BAPHAHT KOTOPOM IpUBEACH B Ta0. 8.2.

Tabmura 8.2.
1 Hassanme nomemenns
2 Orax ITnomans, M"
KomnuecTBO OKOH, THIT CUTHAIN3a-
3 Kyna BeixoasT okHa
[[UH, HATMYKE IITOP Ha OKHAX
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JIBepu, K01-BO, ONMHAPHBIE, IBOW-

4 Kyna BeixonsaT asepu
HBIE A JIAT JBEp
5 CocenHue IIOMEIICHUS, Ha3BaHMUC,
TOJILIMHA CTE€H
6 ITomerenre HaI MOTOJIKOM/Ha3Ba-
HUE, TOJIINHA IEPEKPHITUN
7 [Tomerenre Mo/ MOJI0M, Ha3BaHHE,
TOJIIIIMHA TIEPEKPHITUN
8 BeHTWI1IMOHHBIE OTBEPCTHS, MECTa
pa3MeIleH s, pa3Mepbl OTBEPCTHI
9 Barapeu ororneHwus, THITBI, Ky/aa

BBIXOJ1s1] TpyOBI

Hanpspkenne. B. komm4yecTBO po3eTok
10 |Lenu snexTponuTaHus JIEKTPOIIUTAHUS, BXOAIINX U
BBIXOISIINX KaOenen

TI/IHBI, MECTa YCTAHOBKHU Teﬂe(bOHHLIX

11 |Tenedon
annaparoB. TUI Kalelis

Tunel rpOMKOroOBOpUTENEH MecTa

12 |Paguorpancisuus
JAOTP 1t YCTAaHOBKHU

Tumn, Kyza BBIXOJUT KaOelb

13 |DnekTpuueckue yachl
AIIEKTPUYECKUX YaCOB

PagnonprueMHuKy, TEIEBU30PBL, ayJH0
14  |beITOBBIE pagHOCpPEACTBA Y BUJIEOMAarHUTO(POHBIL, UX KOJI-BO U
THUIIbI

BeHntunsaTopsl 1 ap.. MecTa ux
15 |BeITOBBIE 3IEKTPONPUOOPHI S

pa3MeleHus
Kom-Bo, Tnmbl, cocTaB, MecTa

16 |(II5BM ’ i ’
pa3MeleHus
Turbl 1 MecTa YCTaHOBKH

17 |TexHuueckue CpeacTBa OXpaHbl U3BelaTenei, FoHbI JeCTBUM
V3IIY4eHUI

18 TeneBu3nOHHBIE CpPENCTBA Mecra yCTaHOBKH, THUIIBI U 30HBI

HaOI0AeHUS HaOJI0CHNS TENIEBU3MOHHBIX TPYOOK

Twume! n3Bemareneii, CXeMbl

19 [(TloxapHasi CHTHATH3AIIHS .
COC/IMHCHUS M BbIBOJIA NUIEH(a

20 |[pyrue cpencta

Ha nnanax stakell 34aHuSl yKa3bIBalOTCS BbIIENIEHHBIE (C 3allIMIaeMoN HMHQpOpMaluen) u
COCETHUE MTOMEIEHUS, CXEeMbI TPYOOIPOBOIOB BOASHOTO OTOILIEHHS, BO31yXOIPOBOJIOB BEHTHIISILIUH,
Ka0eJell 37eKTPOITPOBOAKHY, TeIe()OHHOM M BBIYUCIUTEIBHOM CETe!, paAuOTPaHCIIALNH, 3a3€MIICHUS,
30HBI OCBEUIEHHOCTH JEXKYPHOTO OCBELIEHHs, MeCTa pa3MelIeHUus] M 30Hbl HaOIIOACHUS
TEJICBU3MOHHBIX KaMep U T. [I.
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Ha mnane tepputopuu OpraHu3aliyd OTMEUYAIOTCS MeCTa pa3MeIleHUs 31aHus (37aHuid),
3abopa, KIII1, rpanuyarue ¢ TeppuTopreit YIHIlbl U 3AaHUS, MECTa Pa3MEIICHUSI U 30HBI JICHCTBUS
TEXHUYECKUX CPEJICTB OXPaHBI, TEICBU3MOHHONW CUCTEMbI HAOJIIOJICHUS U HAPYKHOTO OCBEIICHMUS,
MecTa BbIBOJAa W3 OpraHu3alnuu kabeseil, Mo KOTOpPbIM MOTYT MepefaBaTbCsl CUTHANBI C
uHpopManuei.

MopenmupoBaHie COCTOMT B aHAlIM3€ Ha OCHOBE PACCMOTPEHHBIX IPOCTPAHCTBEHHBIX
MoJiesiel BO3SMOXKHBIX IyTel pacipocTpaHeHus: MH(OpMaLuy 3a MpeJiesibl KOHTPOJIUPYEMON 30HbI U
ONPEIEICHUA YPOBHEW IIOJIEM M CUTHAJIOB HAa MX IPaHULAX. YPOBHU IIOJIEW M CHUTHAJIOB
pPacCUMTBHIBAIOTCA IIyTEM YMEHBLICHMS MOIIHOCTEM Ha BBIXOJE MCTOYHUKOB CHUIHAJIOB,
BBIpQXXCHHBIX, HAapUMEp, B JAenuOenax, Ha CyMMapHYIO BEIMYMHY UX OCIIabJieHHs B Cpene
pacnpoCTpaHeHUs K I'PaHULIAM KOHTPOJIUPYEMBIX 30H.

B pesynbrate MoJenupoBaHUs ONpENENSeTCs COCTOSHHE 0e30macHOCTH HMHGOpMaLuu U
crabble MeCTa CyIIECTBYIOIIEH CUCTEMBI €€ 3allUThl. Pe3ynbTaTbl MOJAETUPOBaHUS OPOPMIISIOTCS
Ha IUTaHaxX ¥ B TabaMLax.

8.3 MoaesupoBanue yrpo3 0e30nacHoCTH HHGOpMaALMH

MopenmpoBanue yrpo3 0e30macHOCTH MHGDOPMAIIMHU MPeyCMaTPHBACT aHAIIM3 CIIOCOO0B ee
XUIICHUSA, UBMCHCHUSA 1 YHUYTOXCHUA C LICJIbIO OUCHKN HAHOCUMOT'O STUMHU crocobaMu ymep6a.

MopenupoBaHue yrpo3 BKIIHOYACT:

® MOJEIUPOBaHUE CIOCOOOB (U3NYECKOTO IPOHUKHOBEHUS 3JOYMBIIIJICHHUKA K
HCTOYHHMKAM MH(pOpMaLuy;
® MOJETMPOBAaHHE TEXHUUYECKUX KaHAJIOB YTEUKU MHPOPMAIIHH.

JIeWcTBUS 3JIOYMBIIIJICHHUKA 10 JOOBIBaHUIO HHGpOpMAalMU, TaKk e Kak JpYyrux
MaTepUAbHBIX IIEHHOCTEW, ONPEeNSIOTCS MOCTABICHHBIMH IEJSIMA W 33/1a4aMH, €r0 MOTHBAMH,
KBaIM(UKALMEH U TEXHUUECKONW OCHAIEHHOCTHI0. Tak jke Kak B KpUMUHAJIMCTHKE paccieJOBaHue
NPECTYIJICHUST HaYMHAETCS C OTBETa Ha BOIPOC: KOMY 3TO BBITOJHO, TaK M MPOTHO3 CHOCOOOB
(GHU3MUECKOro TPOHUKHOBEHMs CJeqyeT HaydaTh C BBIACHEHHSA: KOMY HY)XKHa 3alluiiaemMast
uHpopmanua. CrnocoObl MPOHUKHOBEHHS HCIIOJHUTENEH 3apyOeXHBIX CHELCIyX0 OyayT
OTJINYAThCSI BBICOKMUMHU KBaIM(UKAIMEed M TEXHUYECKOHW OCHAIEHHOCTBIO, KOHKYPEHTOB -
MOJITOTOBJICHHBIMHA HCTIOJIHUTEISIMA CO CPEJCTBaMH, WMEIOIIUMHUCS Ha PBIHKE, KPUMHHAIBHBIX
CTPYKTYp - HEIOCTATOYHO MOJITOTOBJIEHHBIMHU, HO XOPOILIO OCHAIIIEHHBIMH UCTIOJIHUTEISIMU.

Jnst co3naHus MOJAEIM Yrpo3bl (PU3UUECKOro MPOHMKHOBEHHS, JOCTaTOYHO OJIM3KOH K
pearbHOM, HEOOXOAMMO «IIEPEBOIJIOTUTHCS» B 3JIOYMBIIUIEHHHKA, T. €. MOMbBITATHCS MBICIEHHO
NpOUTpaTh C MO3UIMH 3TOYMBIIIJICHHUKA BapUaHThl MPOHUKHOBEHUSI K MCTOYHUKY MH(OPMAIHH.
YeMm Oosblie mpu 3TOM OyAeT ydTeHO (PAKTOpOB, BIUSIOMUX HA 3((PEKTUBHOCTh MPOHUKHOBEHUS,
TEM BBIIIE aJICKBaTHOCTh MOZIETH. B yCIOBUSAX OTCYTCTBUSI MH(OpMALIUU O 3JI0YMBIIUIEHHHUKE, €T0
KBaJTM(UKAIIHN, TEXHUYECKOW OCHAILIEHHOCTH BO M30ekaHUs rpyObIX OMIMOOK JIydIlle MepeoleHUTh
yrpo3y, 4YeM €€ HEIOOLEHUTb, XOTA TAKOM IMOAXOJ U MOXKET NPUBECTH K YBEIMYEHMIO 3aTpaT Ha
3alINTY.

Ha ocHoBe Takoro moaxoaa MOJACJIb 3JIOYMBINIJICHHHUKA BBITJIAAUT CIICAYIOMIUM o6pa30M:

¢ 3JIOYMBINIJICHHUK MPCACTABIACT CCPHE3HOI0 MPOTHUBHHUKA, TIIATCIIBHO TOTOBALICTO
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ONEpaLMI0  MPOHUKHOBEHUS, M3y4yaeT: OOCTAaHOBKY BOKPYI  TEpPPUTOPHHU
OpraHu3anuy, HaOJIOlaeMble MEXaHWYECKHE MpPEerpaabl, CpeIcTBa OXpPaHBbI,
TEJICBU3MOHHOTO HAONIOACHUS U JIeXKypHOro (HO4HOro) OCBeIIeHHS, a TaKxKe
COTPYIHUKOB C LI€JIbI0 J0OBIBaHUS OT HUX MH(OpPMALMU O CIIOCOOAX U CPEeiCTBAX
3aLUTBHI;

UMEeT B paclopsyKeHUHM COBPEMEHHBbIE TEXHHUYECKHE CPEJICTBA IIPOHUKHOBEHUS U
IIPEO0JIEHNS MEXAaHUYECKUX IIPErpa;

BCEMHU JOCTYIHBIMHM CIIOCOOaMHM JIOOBIBA€T M aHAJIMU3UPYET HH(MOPMALUIO O
pacrnojoXeHUM 3JaHUH U TOMEUIEHMH OpraHu3alud, O pyOekax OXpaHbl, O
MeCTax XpaHEHHUs MCTOYHHKOB MH(OpPMAIMM, BHJIAX M THUIAX CPEICTB OXPAaHBI,
TEJIEBU3NOHHOTO HAOIIOICHH S, OCBEILIEHHS U MECTaX X YCTaHOBKH;

MPOBOJUT aHAJIHM3 BO3MOXHBIX IMTyTeH MPOHUKHOBEHUS K UCTOYHHUKAM HMH(pOpMALUU
U YXO0/1a II0CJIE BBIIOJIHEHUS 3a1a4U.

B 3aBucumoctu ot KBaJII/I(i)I/IKaIII/II/I, croco0oB OATOTOBKH MU (1)H3H‘ICCKOFO IIPOHUKHOBCHU A
B OpraHn3alrio 3JIOYMBIIIIJICHHUKOB Pa3JACiIsIiOT Ha CICAYHOIINUC TUIIBI;

HETIOATOTOBJICHHBIN, KOTOPBIH OTPAaHUYMBACTCS BHEUIHHM OCMOTPOM OOBEKTa,
IIPOHUKAET B OpraHU3alldI0 Yepe3 JBEpU U OKHA, IPU CpadaThIBAHUU TPEBOKHOU
CUTHAJIM3alMU yOeraer;

MIOArOTOBJICHHBIA, M3y4YalOLUH CHUCTEMY OXpaHbl OOBEKTa M TOTOBALIUN
HECKOJIbKO BapUaHTOB IPOHUKHOBEHHUS B OPraHU3allMI0, B OCHOBHOM, IIyTEM
B3JIOMa MH)KEHEPHBIX KOHCTPYKLHI; - KBaIU(PHUIMPOBAHHBIM, KOTOPBIA TIIATEIbHO
TOTOBUTCSA K NPOHUKHOBEHMIO, BBIBOJUT U3 CTPOSl TEXHUYECKUE CPEICTBA OXPAaHBL,
npumMenseT Hanbosee 3 PeKTUBHBIE CIIOCOOBI MPOHUKHOBEHHUSL.

IIpu MopenupoBaHUM JEUCTBUM KBaTM(UIIMPOBAHHOTO 3JO0YMBIIUIEHHHKA HEOOXOIUMO
TaK)K€ HCXOJUTh U3 MPEANOJIO0KEHHs, YTO OH XOPOUIO MPEACTaBISET COBPEMEHHOE COCTOSHUE
TEXHUYECKHUX CPEJICTB 3alUThl MH()OPMAIMK, TUIIOBbIE BapHaHThl UX MPUMEHEHUs, ciadble MecTa
U «MEPTBBIE» 30HBI JHarpaMM HAIIPaBIIEHHOCTH aKTUBHBIX CPE/ICTB OXPAHBI.

Bo3MoxaEbIC IMYTH IMMPOHUKHOBCHHA 3JIOYMBIIIJICHHUKOB OTMCYAIOTCA JIMHHUAMHA HaA IIaTax
(CXGM&X) TCPPUTOPUH, TaXEU U HOMCH_IGHI/Iﬁ 3):[aHI/II>'I, a pE3yJIbTaTbl aHAJIN3a ITYTHU 3aHOCATCS B

Tabm. 8.3.
Tabmuua 8.3.
[TyTh npoHUKHOBE-
Ne anementa Ilena T I; s Onenku peasnsb- Bennuuna Panr
nH(popManuy | nHpopmanuu HOCTH IIyTH 03Bl 03Bl
opman opman 3JI0yMBIIUICHHUKA YT yrp yrp

2 3 4 5 6
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OOGHapyxeHHE W paclO3HaBaHWE KaHAJIOB YTEYKH HMH(POpPMAIMHU, TaK K€ KaK JIIOOBIX
00BEKTOB, MPOM3BOIAMTCS MO WX JEMACKUPYIOIIMM MpU3HaKaMm. B KkadecTBe MOCTATOYHO OOIIUX

NPU3HAKOB WJIM MHMKATOPOB KaHAJIOB YTEYKH MH(OPMAIIMK MOTYT CITYXKUTh YKa3aHHbBIE B Ta0I. 8.
4.

IIpuBencHHbIE MHANMKATOPSBI SIBIIOTCS JIMIIb OPUEHTHPAMHM IIPU IOMCKE INOTEHIMAIbHBIX
KaHAJIOB yTEUKU. B KOHKPETHBIX YCIOBUSAX UX COCTAB CYIIECTBEHHO OOJIBIINIA.

Tabnmuma 8.4

Bun xanana Nuaukaropel

OnTuueckuii OxHa, BBIXOAAILIME HA YIMIY, ONM30CTh K HUM HPOTHBOIOJOMXKHBIX
JIOMOB U JIEPEBBEB.

OTcyTrcTBUE Ha OKHax 3aHABECOK, IUTOp, kamtozed. [IpocmarpuBaemMocTb
CoZlepKaHUsl TOKyMEHTOB Ha CTOJIaX CO CTOPOHBI OKOH, JBepel, mkadoB B
noMenieHuu. I[IpocmaTpuBaeMoCTh colepKaHMsl IIJJaKaTOB Ha CTEHAx
MTOMEILEHUS JJIs1 COBELLIAHUs U3 OKOH U JBEpPEH.

Manoe paccTosHuE MEXAYy CTOJAMH COTPYJHHKOB B  IOMELICHUHU.
[TpocmaTpuBaeMocTh 3kpaHoB MOHUTOpOB [I9BM Ha cronax coTpyaHUKOB
CO CTOPOHBI OKOH, JBEpell IuM ApYrux coTpyaHuKoB. CKiaaupoBaHUe
IPOAYKIMH HO JBOpe Oe3 HaBecoB. Maiasi BRICOTa 3a00pa U ABIPKH B HEM.
IlepeHocka u mepeBo3ka OOpa3LlOB MPOAYKLUHUU B OTKPHITOM BUJE.
[losiBneHue BO3J€ TEPPUTOPUM OpraHU3aLUU (IPEANPHUATHS) NOCTOPOHHUX
Jmroziel (B TOM YHCIIe B aBTOMOOWIIAX) ¢ OMHOKIIAMH, (hoTOanmapaTraMu, KUHO
U BUJICOKaMepaMu

Panuo- Hanuuune B nomemenuu paguoanekTpoHHsIx cpeacts. [I9BM. TA ropoxckoit
AJIEKTPOHHBIN u BHyTpeHHe ATC, rpoMKOroBopuTeNel TPAHCISALUOHHON CETH M JIPYruX
peaMeTOB. BBIX0J OKOIl MOMELEHHUs Ha YIUIly, OJIM30CTh K HUM YIUIBI U
MIPOTUBOIOJOXHBIX  JIOMOB IIpumeHeHne CPEICTB PagHOCBS3H.
[TapannensHoe pa3menieHHe Kabenell B OJHOM JKIyTe IpPH pa3BOJKE MX
BHYTPU 3/1aHUSl U Ha TEPPUTOPUM oOpraHu3zauuu. OTCYTCTBUE 3a3€MJICHUS
panuo M 3JEKTPUYECKUX NpUOOpoB. J[nmuTenbHas U YacTas mapKoBKa BO3JIE
OpraHM3aliM YyKUX aBTOMOOMWIIEH, B OCOOEHHOCTH C CHUISIIMMHU B MallluHE
JIFOIBMH.

AKycTHuecKuit Maass TommmHa ABEped M CTeH mnomenieHus Hanuume B moMeleHun
OTKPBITBIX ~ BEHTWISALMOHHBIA  OTBepcTMM  OTCYTCTBHE DJKpPaHOB  Ha
OTONUTENBHBIX Oarapesx bin3ocTh okoH K ynuue u ee gomam. IlosiBienue
BO3JIE OPTaHMU3AIUH JIFOJIeH C TOCTATOYHO OONBIIMMH CYMKaMH, TTHHHBIMU U
TOJCTBIMU 30HTaMH. Yactas W MNPOJOJDKUTENbHAsA MapKOBKa BO3JE
OpraHMU3aINH Yy)KUX aBTOMOOMIICH.

MarepuanbHo- OTCyTCTBHE 3aKpBITHIX W OINEYAaTAaHHBIX SAIIMKOB Ui OyMaru M TBEpIbIX
BEILECTBEHHBIM | OTXOJOB C JEMAacCKUpPYIOIIMMH BellecTBamMu. [IprMeHeHHe paguoaKkTUBHBIX
BemiecTB. HekoHTponupyemblii  BBIOPOC Ta30B € JIEMacKUPYIOIIMMHU
BELIECTBAMMU, CJIMB B BOJOEMBI U BbIBO3 Ha CBAJIKY TBEPABIX OTXOJO0B. 3alKCh
COTPYIHUKAaMU KOH(MUICHIHATIbHON HHQOpMAIMM HAa HEYYTEHHBIX JIMCTaX
Oymaru.

[loreHumanpHble KaHaIbl YTEUKH OINPEENSIOTCA ISl KaXKIOro MCTOYHMKA HMH(OpMAIMH,
NPUYEM HX KOJHMYECTBO MOXKET HE OTPaHWUYMBATHCS OJHUM WM JBYyMs. Hampumep, oT MCTOYHHMKA
UH(OPMAIIUH - PYKOBOIUTENS (PUPMBI yTeuka MH(OPMALIMK BO3MOXKHA IO CIIETYIOUTHM KaHaJlaM:
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e uyepe3 JIBEph B IPUEMHYIO WA KOPHUIOD;
e yepe3 OKHO Ha YJIHILY WK BO JIBOD;

e yepe3 BEHTWISILIMOHHOE OTBEPCTHE B COCEAHUE TOMEUICHHUS,

® C ONACHBIMU CUTHAJaMH IO paJiiOKaHaIy;

® C OMACHBIMU CUTHAJaMH O KaOemsiM, BEIXOAALINM U3 TOMEIIECHUS;
e 110 Tpy0am OTOIJICHUS B APyryue MOMEIICHUS 3/1aHuS;

® yepe3 CTEHBI, IOTOJIOK U II0JI B COCETHUE ITOMEIICHHUS;

®  C [IOMOIIBIO 3aKJIAIHBIX YCTPOICTB 32 TEPPUTOPHUIO (PUPMBI.

MonenupoBaHue TEXHHYECKHX KAHAJIOB YTEYKM HH(POPMAIMH IO CYIIECTBY SBISCTCS
€IMHCTBCHHBIM METOZIOM JIOCTATOYHO IIOJIHOTO WCCICIOBAHUS WX BO3MOXKHOCTEH C IIEIBIO
nocyeyromei pa3paboTKu criocOO0B M CPENICTB 3aIIUThHI HH(POpMaIi, B OCHOBHOM MPUMEHSIOTCS
BepOaJIbHbIE W MaTeMmaTthdyeckue Monend. Duzndyeckoe MOJCIHPOBAHHE KAHAJIOB YTEYKH
3aTPYMHEHO M YaCTO HEBO3MOIKHO TI0 CIIEAYIOIIMM PUIHHAM:

® T[PUEMHHMK CHTHaja KaHajla SBISIETCS CPEACTBOM 3JIOYMBIIUICHHHKA, €r0 TOYHOE
MECTOPACIOJIOKEHUE U XapaKTEPUCTUKHU c1yK0e 0€301MacHOCTH HEU3 BECTHBI;

e KaHaJ YTEYKH BKIIIOYACT Pa3HOOOpa3Hble WH)KEHEPHbIE KOHCTPYKIUH (OETOHHBIE
OTpaKACHUS, 3[aHusA, 3a00pbl W JIp.) U YCJIOBHUSA PACHPOCTPAHEHHUS HOCHUTEIS
(mepeoTpakeHus, MIOMEXU U T. J.), BOCCO3/IaTh KOTOPbIE HA MAaKEeTax HEBO3MOKHO
WK TPeOYIOTCSI OTPOMHBIE PACXOIBI.

HpI/IMeHI/ITeJ'IBHO K MOJCJISIM KaHAJIOB YTCUKHU I/IH(i)OpMaI_II/II/I uenecoo6pasHo HUMCTb MOJCIIN,
OITMCBhIBAOIIMEC KaHaJIbl B CTATUKC U JTMHAMUKE.

Cratrueckoe COCTOSHHME KaHaja XapaKTepU3yIOT CTPYKTypHas W TPOCTPAHCTBEHHAs
monienu. CTpyKTypHast MOJIENb OMUCKHIBAET CTPYKTYPY (COCTaB U CBSI3M DJIEMEHTOB) KaHalIa YTEUKH.
[IpocTpancTBEeHHAsT MOJAENb COACPKHUT OINMCAHWE TOJIOKEHHS KaHajda YTEYKH B IMPOCTPAHCTBE:
MECTa Pacloj0KEeHNs UCTOYHUKA U TPUEMHHUKA CUTHAJIOB, YIaJIEHHOCTh UX OT T'PaHULl TEPPUTOPUU
OpraHu3alliy, OPHEHTAIlMs BEKTOpa PaclpOCTpaHEHUs HOCHTENS WH(OpMAIMK B KaHAJE YTEUKU
uHGOPMAINH U €T0 MPOTHKEHHOCTh. CTPYKTYPHYIO MOJIENb KaHama 11eecoo0pa3Ho MpeCcTaBlIsITh
B TaOnuMuyHOW (opMe, MPOCTPAHCTBEHHYIO B BHe rpada Ha TUIaHE TOMEIICHUS, 3aHMUS,
TEPPUTOPUM  OPraHU3alMM, NPWIETAOUMX BHEIIHUX YYacTKOB cpenbl. CTpyKTypHas H
MIPOCTPAHCTBEHHASI MOJIETTH HE SIBJISIFOTCS aBTOHOMHBIMH, @ B3aUMHO JIOTIOJIHSIFOT IPYT APYTa.

JIMHaMHKY KaHajla yTeYKH UH(OpMaIMU ONHUCHIBAIOT (DYHKIIMOHATIbHAS M HH(POPMALIMOHHAs
Mozenu. DyHKIMOHANIbHAsg MOJAENIb XapaKTepu3yeT peXuMbl (YHKIMOHMPOBAHUS KaHaa,
UHTEpBAIbl BPEMEHHU, B TEUCHHWE KOTOPBIX BO3MOXKHA yTeuka MH(pOpMaluH, a MH(OpMaIlMoHHAs
coJlep’KaT XapaKTepUCTUKU HHGPOpMAIMK, yTedka KOTOPOM BO3MOXKHA IO pPaccMaTpUBAEMOMY
KaHaJly: KOJMYECTBO MW IEHHOCTb MH(GOpMalMu, NpPOMyCKHas CIIOCOOHOCTh — KaHaia,
MIPOrHO3UPYEMOE KaueCTBO IPUHUMAEMOM 37I0YMBIIUIEHHUKOM HH(OpMaIUH.

VYkazaHHbIe MOJIENTU OOBEAUHSIOTCS U YBS3bIBAIOTCS MEXIy OO0 B paMKax KOMILUIEKCHOM
MOJENM KaHala yTeukd. B Hell yKa3pIBalOTCS WHTErpalbHble MapaMeTphl KaHajda YTeukKd
nHbOpMalUK: UCTOYHUK UH(OPMAIIMK U €€ BUJ, UCTOUHUK CUTHAJA, CPEa pacpOCTpaHEHHs U ee
HOPOTSXKEHHOCTh, MECTO Pa3MELICHUs IPUEMHHKA CUTHala, MHPOPMAaTUBHOCTh KaHala M BEJIMYMHA
yrpo3bl 6€30MacCHOCTH HH(DOPMAIIH.
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Kaxmprii BuJ KaHama COJEPKHUT CBOW HAOOp IMOKa3aTeNell HCTOYHMKA W TPHEMHUKA
CHUTHAJIOB B KaHaje, MO3BOJISIIOIIMX OLIEHUTh MAaKCUMAJIbHYIO NalIbHOCTh KaHalla M TMOKa3aTenu
BO3MOKHOCTEN OPraHOB IOCYIAPCTBEHHOW U KOMMEPUYECKOW Pa3BEIKH.

Tak xak INPUEMHUK CUTHAJIA ABJIACTCA MPUHAJIIC)KHOCTHIO 3JIOYMBIINIJICHHHUKA W TOYHOC
MECTO €ro pa3MELICHUs U XapaKTEPUCTUKU HE U3BECTHBI, TO MOJAEIMPOBAHUE KaHala IPOBOJUTCS
OPUMEHUTEIBPHO K THUINOTETHYECKOMY IPUEMHHKY. B KadecTBe NpHEMHHKA IEIeco00pa3zHo
paccMaTpuBaTh IPUEMHHUK, IapaMeTPpbl KOTOPOr0 COOTBETCTBYIOT COBPEMEHHOMY YPOBHIO, @ MECTO
PasMCIICHHU A Bbl6paHO panroOHaJIbHO. YBaxuTeIbHOEC OTHOIIICHHE K HWHTCIUICKTY U TCXHUYCCKUM
BO3MOXKHOCTSIM IIPOTUBHHMKA TapaHTUPYET OT KPYIHBIX OIMOOK B 3HAYUTENIHLHO OOJbIIEH CTENEHH,
4eM IIPEHEOPEKUTENBHOE.

HpI/I OlMMCaHNU NPHUCMHHUKA CUTHAJIA HGO6XOZ[I/IMO YUYUTBIBATH PCAJIbHBIC BO3MOKHOCTH
3JIOYMBIIIIJICHHUKA. OLIGBI/II[HO, 4YTO IMPUEMHHKH CUTHAJIOB KOMMCp‘ICCKOﬁ pPa3BCAKHU HE MOTI'YT,
HaImpuMmep, pasMelatbCd Ha KOCMUYCCKUX aIllaparax. Yro KxacaeTcs TSXHHYCCKUX XapaKTECPUCTUK
CpEacCTB I[O6BIBaHI/I$I, TO OHH JIA FOCYI[apCTBCHHOfI n KOMMCpquKOﬁ pa3BCaAKN CYHICCTBCHHO HC
oTin4arTcs. Pacmonoxenne MMPUEMHUKA 3JIOYMBIIIJICHHUKA MOYKHO HpI/I6JII/ISI/ITeJII>HO OIpCACINTD
ucxonasa us yCJ'IOBI/Iﬁ oOecIieueHHs] 3HAYEHHUsI OTHOIIEHHS CHTHAJI/TIoMeXa Ha BXOJAC IPUCMHHKA,
H€06XOZII/IMOFO 1 ChEMa I/IH(l)OpMaIII/II/I C JOIIyCTUMBIM Ka4dY€CTBOM, U 0e30macHOCTH
3JIOYMBIIIVICHHUKA WJIU €TO allllapaTypbl.

Ecam BO3MOXHOE MecCTO pasMeuiCHud IMPUEMHHKA CUTHAJIOB BI)I6paHO, TO B XO0I€
MOJCIMPOBAHUA KaHaJIa PAaCCHUTBIBACTCSA SHEPICTHKA HOCUTCIIA Ha BXOJAC IPUEMHHKA C YUYCTOM
MOITHOCTHU HOCHUTCIJIA Ha BBIXOJAC MCTOUYHHKA, 3aTyXaHUs €ro B CPCAC pacClpOCTPAHCHUA, YPOBHA
IMOMCEX, XapaKTCPUCTUK CUT'HAJIA U €0 IIPpUCMHHKA.

Bce BbIsIBIEHHBIE TMOTEHIMATIbHBIE KaHAIbl YTEUKH HHPOPMALMU M HUX XapaKTEPUCTUKH
3aIMCHIBAOTCS B TAOII. &.5.

HaumenoBanue wucrounuka wuHboOpManmu 3auMCTBYIOTCS w3 Tabn. 8.1. B rpade 4
YKa3bIBAIOTCSI OCHOBHBIE 3JIEMEHTHI CPEbl PAaclpOCTPaHEHHs W BO3MOXKHBIE MECTa pa3MelleHHUs
NpUeMHUKa CHTHAIOB. [lo Qu3myeckoil mpupoae HOCUTENS ONpeAessieTcsl BUJA KaHalla yTEUKd
UH(POPMALUH.

Tabmuua 8.5.
[TyTp
o Onenku
Ne anemenra |Llena Hcrounuk |yreukn  (Bun PEANEHOC Bennuuna |Panr
UH
dopmaruu (MHGOpMaMK |cUTHaNla |[MHGpOpMa |KaHaja 01 xanana |YTPO3PL | YTPO3EI
U1
1 2 3 4 5 6 7 8

OreHka mokasateseid yrpo3 0e30MacHOCTH MPEJICTABISIET JOCTATOYHO CIOXKHYIO 33/1auy B
CHUITY CIITYIOIINX OOCTOSTEIBCTB:
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e 00bIBaHME WH(POPMALUHU HEJETAILHBIMU MYTAMH HE aduIIUpyeTcs U (HaKTHIECKH
OTCYTCTBYIOT WJII OYCHb CKYIHO TIPEACTABICHBI B JIUTEpaType peajbHbIC
CTaTHCTHYECKHE JTAaHHBIE 110 BUAaM yrpo3 6e3onacHoct nHpopmanuu. Kpome Toro,
CleqyeT HMMETh, YTO XapakTep M YacTHOCTh pealn3allid yrpo3 3aBHUCIT OT
KPUMHUHOTEHHOM OOCTAHOBKM B pailoHE HAaXOXKIEHHsS OpraHu3alud U JaHHBIE 00
yrpo3ax, HalpuMep, B CTPaHaX C Pa3BUTON PHIHOYHOM 3KOHOMHUKOW, HE MOTYT OBITh
OJIHO3HAYHO HCIIOJIb30BaHbI Ul POCCUMCKUX YCIIOBU;

® OIeHKa Yrpo3 0e30MmacHOCTH WH(OPMAIMKA OCHOBBIBAETCS Ha MPOTHO3E JCHCTBHMA
OpPraHOB  pa3BEIKH. YYHTBHIBAS CKPBITHOCTh MOATOTOBKM M HPOBEICHUS
pa3BeAbIBATEIILHON ONEpaluy, UX MPOTHO3 MPHUXOAUTCS MPOBOIUTH B YCIOBHUSX
OCTpOi MH(POPMAIIMOHHON HEAOCTATOUYHOCTH;

e MHOrooOpasue CrHoco0OB, BAapHAHTOB M YCIOBUIl JOCTyma K 3aIlUIAeMON
MHGOpPMAIMK CYIIECTBEHHO 3aTPyIHSIOT BO3MOXKHOCTH BBISIBJICHHS U OLICHKH
yrpo3 ©OesomacHocTH wuHGpopManuu. Kanamel yTedku HMHGOpPMAIMUM  MOTYT
pacnpoCTpaHsAThCA Ha JOCTATOYHO OOJBIINE PACCTOSHHS M BKIIIOYATh B KaueCTBE
3JIEMEHTOB CPEIbl PACIPOCTPAHEHUS TPYIHOIOCTYITHBIE MECTa;

® anpuOpH HE U3BECTEH COCTaB, MeECTa pa3MeIIeHUs W XapaKTePUCTHUKU
TEXHUUYECKHUX CPENICTB NOOBIBaHMS HHPOPMALIUH 3JI0YMBIIIJICHHUKA.

Ounenku yrpo3 HHQOpMALMM B pe3yjabTaTe MPOHUKHOBEHHS 3J0YyMBIIUIEHHUKA K
UCTOYHUKY WM €€ YTeUKH MO0 TEXHUYECKOMY KaHay MPOBOJATCS C yYETOM MEpPHI (BEPOSATHOCTH)
P, peanusyemoctu paccmaTpuBaeMoOro myTH WIM KaHajla, a TaKKe IIEHbl COOTBETCTBYIOILEIO
snementa uHpopmanuu Cy,.

VYrpo3a 6e3onacHocT HH(QOpMALIUH, BIpaXEHHOH B BenmnunHe yiiepoa Cyy, OT momnagaHus ee
K 37I0yMBIIIJIEHHUKY, ONPENENIAETCS s KaX10ro myTH i kanana B Buge Cy, - C, P,

MonenupoBanue yrpo3 6e3omacHoOCcTH WHGOpPMAIMK 3aBEPIIASTCs] UX PaHKUPOBAHHEM B
Tabimmiax 8.4 u 8.5.

Ha xaxnaplii MOTEHIMAIBHBIA CIIOCO0 MPOHUKHOBEHHS 3JOYMBIIUIEHHUKA K HWCTOYHHKY
UH(pOPMAIMH U KaHAT YTeUKU WHGOPMAIIUH [IENecO00pa3HO 3aBECTH KAPTOUKY, B KOTOPYIO 3aHOCATCS
B TaOmMuHOW (opMe XapaKTepuUCTUKU Mojeneld kaHama. CTpyKTypHas, MPOCTPAHCTBEHHAS,
dbyHKIMOHANBHAS U UH(OPMAIIMOHHAS MOJENU SBISIFOTCS MPUIOKEHUSIMA K KOMIUIEKCHOW MOJIENN
KaHaia yreukn. Ha srame pa3paOoTku CocoOOB M CPEACTB MPENOTBPALICHUS MPOHUKHOBEHUS
3IIOYMBIIIJICHHUKA M YTeYKH WH(POPMALIMU 10 pacCMaTpUBaeMOMY KaHATy K KapTOuKe T00aBIseTCs
IPUJIOKEHHUE C TIEPEUHEM Mep TI0 3aIIUTE U OLEHKaMH 3aTpaT Ha Hee.

Bonee ynoOHBIM BapuaHTOM SIBISIETCSl TIPEACTABICHUE MOJIENIeii Ha OCHOBE MAIIMHHBIX 0a3
JIAHHBIX, MaTEMaTHYECKOe OOeCreYeHNEe KOTOPBIX ITO3BOJSET YUYECTh CBSI3M MEXIY pPa3HBIMH
MOJIENISIMHU, OBICTPO KOPPEKTHPOBATH JIaHHBIC B HUX M CHCTEMATU3MPOBATH KaHAIBI MO Pa3TMYHBIM
NpU3HAKAM, HalpuMep, M0 BUAY, MOJOXKEHHIO B MPOCTPAHCTBE, CIIOCO0AM U CpE/ICTBaM 3alllUThl,
yrpo3am.

8.4 Meroauvyeckue peKOMeHIAMM MO Ppa3padoTke Mep HHKEHEPHO-
TEeXHHUYECKOH 3a1UUThl HHPOPMALMH

Tak kak He cymecTByeT (HOPMaTBHBIX METOJIOB CHHTE3a BApUAHTOB MIPEIOTBPAIICHUS YTPO3
Oe3omacHOCTH HMH(OpPMAIMU, TO pa3paboTKka Mep Mo 3ammre WHGOPMAIMH MPOBOAUTCS
3BPUCTHYECKUM ITyTEM HAa OCHOBE 3HAHMM M ONbITA COOTBETCTBYIOIIMX CleNHUanucToB. OgHAKO B
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WHTEepecaX MHUHHUMHU3AIMU OIIMOOK MPOIecC pa3padOTKH JOJDKEH COOTBETCTBOBATH CIIEIYIOIIUM
PEKOMEHAAITUSIM.

Pa3pabotky Mep 3amuThl HHOOPMAIMH IEIeCO00Pa3HO HAYMHATH C YIPO3, HUMEHOIIUX
MaKCHMaJIbHOE 3HAUCHHE, JlaJiee - C MEHBLICH yrpo30d M TakK Jajee 0 TeX Iop, MoKa He OyayT
UCYEpIaHbl BBIICICHHBIC pecypchl. Takol MOAXO/ rapaHTHPYET, YTO JaKe MPH MaJbIX pecypcax
XBaTUT CPEIACTB JUIs IPENOTBPALICHUsT HaumOosiee 3HAUUMBIX yrpo3. s Kaxkaod yrpossl
pa3pabaThIiBarOTCSI MephI (CIIOCOOBI U CpecTBa) Mo 3amuTe uHpopMaiuu. [lepedeHb THITOBBIX
CIOCOOOB U CPE/ICTB MpUBEIEHBI B Ta01. 8. 6.

Tabmuma 8. 6.
Crioco0bl peanuzaum yrpos TunoBsie cOCcOOBI ¥ CPEeICTBA MPEIOTBPAILICHUS YTPO3
DOU3NUECKU KOHTAKT Mexannueckue nperpassi (3adopsi. KIIII. asepu,
3JIOYMBIIIJIEHHUKA C HCTOYHUKOM |B3JIOMOCTOMKHE CTEKJIA, PEIIETKH HA OKHAX, XPAHWIIHILA,
uHpopMaLun ceibl), TEXHUYECKUE CPEICTBA OXPaHbl, TEJICBU3MOHHBIC

CpCacCTBa Ha6JHOI[€HI/I$I, ACKYPHOC U OXPaHHOC OCBCIICHUC,
CUJIbI U CPCCTBA HeﬁTpaJ'IPIZ’»aL[HH yYrpos.

Bo3sgeiictBue orus TexHuyeckre cpecTBa MOKapHOM CUTHAIIM3AIUH, CPEICTBA
MOXKapOTYIIECHUS, OTHECTONKHE XPAHWJIMILA U CEHPBI.

Ha6J'IIOI[eHI/Ie MaCKI/IpOBO‘IHOC OKpallMBaHUEC, CCTCCTBCHHBLIC U
HNCKYCCTBCHHBIC MAaCKH, JIOJKHBIC O6T)GKTI)I, adsp030JiM, IICHBI,
PaarOJOKAIIMOHHBIC OTPAXKATCIIN, PaauO- U
3BYKOIIOIJIOIIAOIIUEC IMOKPBITHA, TCIIJIIOU30JIMPYIOIIHUE Ma-
TCPUAJIbl, TCHCPATOPLI PAAN0-U THAPOAKYCTHICCKUX TTOMCEX.

[ToncnymmBanue CkpemOnupoBanue 1 nudpoBoe mudpoBaHue,
3BYKOM30JIUPYIOUINE KOHCTPYKIIMH, 3BYKOU30IUPYIOLIUE
MaTepHualibl, akyCTUYECKOE U BUOpAIIMOHHOE 3alllyMJICHHE.
oOHapyKeHUE, U3BSATHE U pa3pyIIeHHE 3aKIaJHBIX YCTPOUCTB.

ITepexsar BeinonHenue TpeboBaHM MO peryiaMeHT)' U TUCLUILUIMHE CBSI3H,
OTKJIFOYEHHE UCTOUHUKOB ONACHBIX CUTHAJIOB, (PUIbTpAIUS U
OrpaHMYEHHUE OMACHBIX CHUTHAJIOB, TPUMEHEHUE Oy (epHBIX
YCTPOWCTB, SKPAHUPOBAHUE, IPOCTPAHCTBEHHOE U INHEWHOE
3allyMJICHUE.

VYTeuka uHpopmManuy HO VY4er v KOHTPOIMPYEMOE YHHUTOKEHNUE YEPHOBUKOB, MAKETOB,
MaTepualIbHO-BEIIECTBEHHOMY  |Opaka, cOOp M OYHMCTKA OT JEMAaCKHPYIOUIUX BEIIECTB OTXOIOB.
KaHaJLy

Tak kak Mepbl To 3ammMTe WHPOPMALMH PACCMATPUBAIOTCS ISl KaXIOH Yrpo3bl, TO B
KOHTPOJIUPYEMOM 30HE BO3MOXXKHO HX JyOnupoBaHue. Hampumep, MONyOTKpbITas JBEpb B
ciIy>keOHO€ TOMENIEHHE MOXKET CIIOCOOCTBOBATh KaK HAOIOIEHUIO TOKYMEHTOB U 3KpaHoB [[9BM
B MOMEIICHUH, TaK W IMOJCIYIIMBAHUIO BEIYIIMXCS B HEM Pa3rOBOPOB. YCTAHOBIICHHBIC Ha JBEPb
YCTPOWCTBO JIsi aBTOMAaTHYECKOTO €€ 3aKPBITHS M KOJOBBIA 3aMOK IPEIOTBPAINAIOT YTEUKY
uHpopManuu 1o 3TuM KaHanam. [Tocrie oObennHeHus: criocoOOB U CPEICTB 3aUIUTHl HHPOPMAIUK
OCBOOOYK/IEHHBIE PECYPChl MOTYT OBITh HWCIOJB30BaHBI I MPEIOTBPANICHUS OYEPEIAHBIX 10
paHry yrpos u3 tabm. 8.3 u 8.5.

CrnenmoBarenbHO, pa3paboTKa Mep IO MPEAOTBPAIICHUIO yrpo3 MPEACTaBIsIeT CoO0OM
HTepaHHOHHLIﬁ Iponecce, Kaxaad uTepalusa KOTOPOro BBIMIOJIHACTCS B 2 JTamna:



210

e pa3paboTKa JOKAIbHBIX MEp IO MPEIOTBPAIICHUIO KaXK10H U3 BBISBICHHBIX YIPO3;
e uHTerpanus (00beANHEHHUE) JTOKATIBHBIX MEP.

VYcnoBueM i1t epexofa K CIEAYIOIIEH HTepaliu sIBISETCS 0CBOOOXKICHUE B PE3yiIbTaTe
00BETMHEHNS CIIOCOOOB M CPEACTB 3allUThl MH(GOpPMAIMKM YaCTH pecypca, JOCTAaTOYHOW IS
MPEIOTBPAIICHUS OUYEPETHON YIPO3BI.

Pexomenayemble crocoObl M CpelIcTBa 3allUThl HMHGOPMALUMU 3aHOCATCS B TaOJMLLy,
BapUaHT KOTOPOH NpHBEJEH B Tabl. 8.7.

Tab6ymma 8.7.
No rstemenTa T Bemnnuuna CrocoOsl CpeIICTBa ganaTbI Ha
I/IH(bOpMaI_II/II/I UM yIpO3bl Yrpo3bl IpEaAOTBPALICH | [TPEAOTBpALIC [TPEAOTBPALICHUA
1 2 3 4 5 6

CymmapHble 3aTpaThl Ha 3aUTUTY HHGOpMAIUU

COBOKYITHOCTh PACCMOTPEHHBIX TaOIUII, MJIAHOB U CXEM C pe3ylibTaTaMH MOJEIUPOBAHUS
OOBEKTOB 3alllMThl M YIpo3, a TaKXKe MPEeNIOKEHUM M0 crnocodaM U CpeIcTBaM 3alllUThl
uHbOpMALlUK CO3JAI0T OCHOBY IPOEKTa IO TOCTPOSHHUIO COOTBETCTBYIOIICH CHCTEMbI WU
IPEI0KEHUH IO COBEPIIEHCTBOBAHUIO CYIIECTBYIOIIEH CUCTEMBI.

B uroroBoii yactu npoekTa (ciayxeOHOil 3amnucke, MPeaoKeHUsIX ) 1eJIecCO00pa3HO OLEHUTD
MOJIHOTY BBIMOJHEHUS 3a/ad M0 3amuTe MHQPOPMAIMU JUIS BBIJCICHHBIX PECYPCOB, a TaKkKe
HEpEeIlIEHHBIE 33/1a4U U HEOOXOAMMBIE IS UX PEIICHUS PECYPCHI.

HO,Z[FOTOBJ'ICHHLIC HOKYMCHTBI (HpOCKT, cny>1<e6Ha$1 3almcka, HpeI[J'IO)KeHI/ISI)
MNPEABABIAIOTCA PYKOBOACTBY AJId IMPUHATHA PCIICHUA. Hannume B HUX HECKOJIBKHUX BapUaHTOB
peIlIeHI/Iﬁ CHOCO6CTByeT Oomee AKTUBHOMY Y4YaCTUIO B IMOCTPOCHHWU WM COBCPHICHCTBOBAHUIO
CUCTEMBI 3alllUThI I/IH(i)OpMaIII/II/I PYKOBOOUTEIIA OpraHu3alu B Ka4C€CTBC KaK HanOoJIee OMBITHOTO U
I(BaJ'II/I(l)I/ILII/IpOBaHHOF 0 CIICHUAIUCTA, TaK U paCcIopAAUTEI pECYPCOB OpraHrU3alu.

[Tocne mpuHATHS TpoekTa (MpeayoKeHH) HauuHaeTcs dTan ux peanusanuu. OCHOBHBIC
3a/la4d CHEUAIMCTOB MO 3aluTe HMH(OpMaluU 3aKIYaloTcs B KOHTpoJie 3a paboTamMu IO
BBITIOJTHEHUIO OPTraHU3alUOHHBIX U TEXHUYECKHX MEPOIPUSATHH, y4acTHE B MPUEMKE Pe3yJIbTaTOB
paboT u mpoBepke dPHEKTUBHOCTH (PYHKIIMOHUPOBAHUS DJIEMEHTOB U CHCTEMBI 3aIIUTHI B I1E€JIOM
PesynpTarel odopmisitOTCS B BUAE TPEIOKEHHM (IpoeKkTa) B KPAaTKOM CKAaTOM BHIE, a
MaTepuajbl MOJICTTUPOBAHNS - B BHJIC TIPUIIOKEHHUSI C 000CHOBAHUEM TPEIOKECHUN.

B 3axitoueHue ciieyer OTMETHTb, YTO MaTEpUAIIbl C MPEUIOKEHUSIMU U UX 000CHOBAHUEM,
B KOTOPBIX PAaCKpPBIBAIOTCS METOJbI M CPEACTBA 3alUThl HH(GOPMAIUU, HYKJAIOTCSI B 00eCcTIeYeHUN
BBICOKOTO YpOBHsI 0€3011acHOCTH, a 0000IIEHHbIE TOKYMEHTHI JOJKHBI UMETh Hanbosiee BBICOKUI
rpu¢ U3 IPUMEHSIEMbIX B OpraHU3alHH.

3akJIroueHue

3ammra uHGOpMAIUN TPEACTaBIsIeT B HACTOSINEE BPeMsl OJJHO U3 BEAYIIUX HaNpaBICHHIA
obecrieueHusi OE30MACHOCTH TOCYIAapCTBA, OpPraHU3AlUM, OTICIBHOTO uYesnoBeka. I[IpoGiemsr
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pa3IMYHBIX AaCHEKTOB Oe30MacHOCTH Bce 0Oojiee 3aHMMAIOT yMBI CIEIUATHNCTOB, TaK KaK Ha
COOCTBEHHOM OTBITEC JIOAM MPUXOIAT K BBIBOAY, 4YTO HEIb3sl o0ecnednTh 3PPEKTUBHYIO
JESITeIbHOCTh TOCYJApCTBA M OPTaHM3AlMHU, a TAKKE JOCTOMHOE «KadeCTBO» >KU3HHM YeJIOBEKa,
OTOMBAsICh OT yrpo3, KaK OT KOMapOB B OOJIOTHCTOM MECTE - YCHIIMH MHOTO, a TOJIKY MaJio.

[Iyte pewmeHuss mnpoOiieMbl 0€30MaCHOCTH, KaKk U JAPYrUX NpoOjeM, HauhHAeTCs ¢
CUCTEMHOT0 I10X0/1a K HEM U €€ CUCTEMHOI0 aHaJIn3a.

B npakTuke CUCTEMHOrO aHalM3a YKOpPEeHWIOCch MHeHHue, uto 50% ycrexa B peLIeHUu
CJIO’KHOM 3aJauu - ee MpaBUIbHAs IOCTAHOBKA.

YeMm Oosiee 4ETKO OIpeeNeHbl HCTOYHUKH 3alUINacMOi MHPOPMALIUU, MECTa M YCIIOBHUS
UX HAaXOXAEHUs, CHOCOOBI M CpeAcTBa J0ObIBaHUS HHGOpPMAIMK 3IO0YMBIIIJICHHUKOM, TEM
KOHKpPETHEE MOTYT OBITh COPMYTUPOBAHBI 33/1a4H T10 3aLIUTE U TPEOOBAHHS K COOTBETCTBYIOLINM
cpenactBaM. KOHKpeTHOCTh 3a/1a4 U TpeOOBaHUIl - HEOOXOAMMOE YCIIOBHE IEJICHANPABICHHOTO U
PALMOHAIILHOTO UCIIOJIB30BAHUS BBIJCIIEHHBIX PECYPCOB.

Hcrounuku mHbOpMaly ONPEAESIOTCS B PE3yibTaTe CTPYKTYPUPOBAHUS 3alTUIIIAEMOI
UHpOpMAIIMK, a MECTa W YCIOBUS HMX HaXOXICHUS - Ha OCHOBE PE3YJIbTaTOB MOJICIUPOBAHUS
00BEKTOB 3aIUTHI.

Poct uncna m BHIOB yrpo3 0e30macHOCTH WH(POPMAIMH, CONPOBOXKIAFOIINX IOBHIIICHAE
3HAUUMOCTH HMH(OpMalMu B XU3HM OOILECTBA M 4YEJIOBEKa, NPEACTAaBIAIOT COOOH TEHIEHILHMIO,
KOTOPYIO HENb351 HE YUUTHIBATb.

[Tpumepom 3TOro MOTYT CIYXKHTh MOCIEICTBUS IIMPOKOTO BHEAPEHHS CPEICTB MOABHKHOM
tenedoHHOW cBsa3u. Hapsiny ¢ OonbmmMu  OpeMMyIlIecTBaMH JUIsl  IOJIb30BATENEd ATOro
CpaBHUTEIbHO HOBOro it PoccuM BHJa CBSI3M MO CPaBHEHUIO C TPAJAMLMOHHOW MPOBOJHOM
TeneOHHOW  CBSI3bIO,  BO3HUKIA  OYEHb  Ccepbe3Has  mpobiiemMa 1O  OOECIEeUEHUIo
KOH(UIEHIIMATBbHOCTH  pasroBopa. Ecmm a1 HECaHKIIMOHMPOBAHHOTO  IMOJCIYIIMBAHUS
Tese()OHHOTO pa3roBopa B MPOBOJHOM KaHaJle 3JI0YMBIIIJIEHHUKY Ha/l0 MPEANPUHATD PsiJl JOBOJIBHO
CJIOKHBIX M YrOJIOBHO HaKa3yeMbIX IO 3aKOHY JAEWUCTBUH, TO JUI MOACITYIIMBAHUS pa3roBopa IO
COTOBOM CBSI3M JIOCTaTOYHO HMETh HEOOJIBIIYI0 CyMMY JEHEr Ui IOKYNKH CKaHHPYIOILIEro
npueMHUKa. C OMOIUIBIO TAKOTO MPUEMHHUKA MOXKHO B KOM(OPTAOEIbHBIX YCIOBUAX U O€30I1acHO
MMPOCIYIIHNBATDh U 3alIMCBIBATH Pa3roBOPbI a0OHEHTOB JTOM CUCTEMBI CBSI3H.

HOBTOMY HU3YUCHHUEC YI'p0O3, 3HAHUC UX NMOTCHUHAJIbHBIX BO3MOXKHOCTEHN MPUMCHUTCIIBHO K
KOHKPETHBIM YCJIOBUSIM, YMEHHE OIEHMBATh YIPO3bl KOIUYECTBEHHONW MEpOMl U, HAKOHEIl,
dbopmynupoBaHre TpeOOBaHWUN K crocobaM © CpeACTBAM 3alldThl - HEOOXOIWMBIE U
MOCJIEIOBATENbHO peali3yeMble MPOLECChl 3Tama MOCTAHOBKM 3a/lad IO 3alluTe HH(POPMAIIHH.
HFHOpHpOBaHI/Ie OTUX MPOLECCOB MOXKET MPUBECTH K HCCOOTBETCTBUIO IIPUMEHACMBIX CII0CO00B U
CPEeICTB 3allUTHI HH(OPMAIMH €€ YTPo3aM U, KaK CIEJCTBHE, - K OONBIIUM 3aTpaTaM OT XHUIICHUS
WH(pOPMAIIMH U HEOTIPABIAHHBIMU PACXOJaMH Ha €€ 3aluTYy.

CnoXHOCTh BBISBJICHHMSI W aHAlM3a PACCMOTPEHHBIX B KHUTE Yrpo3 O€30MacHOCTH
nHopmanuu 00yCIOBIE€HA MHOTO0Opa3weM Croco0OB M CpPEACTB O0OBIBaHUS WH(OpMAIUH,
BBICOKOW JUHAMHYHOCTHIO MX U3MEHEHHUSI 1 MHOTOBaPUAHTHOCTHIO JCHCTBUHN 37T0YMBIIITICHHUKOB.
BcenenctBue 3Toro HEOOXOJMMBIM YCIOBHEM JUIS TPAMOTHOM ITOCTAaHOBKH 3a/1aud IO 3alUTe
uH(pOpMALIUK SBISETCS TIOCTOSHHOE CJIEKEHUE CHEIHATIMCTOB 32 COCTOSIHHEM Pa3BUTHUS
COOTBETCTBYIOLIMX OOJacTel HayKu M TEXHHMKH, a TaKKe MOJEIUPOBAHHME Yrpo3 KOHKPETHOM
3aLLIHHlaeMOI>'I I/IH(bOpMaI_[I/II/I. YeM TOUYHEE U IIOJIHEE YUYTCHBI B TPGGOBaHI/HIX INOTCHIUAJIbHBIC
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yrpo3bl, TEM BBIIIE MOKHO 0OecneunTh 3 (HEeKTUBHOCTH 3auuThl HHGOopMaluu. ['pyOsie ommoku
IPY aHAIN3E YTPO3 HEJb3s1 HCIPABUTH Ha MOCIEAYIONINX ITaIax.

He MeHee OTBETCTBEHHBIE U CIIOKHBIC 33/1a41 BOSHHUKAIOT IIPH HEMOCPEACTBEHHOM BBIOOpE
paLMOHATIBHBIX CIIOCOOOB M CPEACTB 3AIIUTHI, T. €. TAKUX, KOTOpPbIE 00ECIeUNBAIOT TPEOyeMBbIii
YPOBEHb 3aIIUTHl NPU MHHUMAIBHBIX 3aTpaTax, HE MPEBBIIAIONMX YIEepO OT XHUIICHHS
uHpopManuu. B HaXOXIEeHHHM palMOHATIBHBIX BAPHAHTOB, YAOBJIETBOPSIOMIUX 3TUM YCIOBUSM,
COCTOMT OCHOBHas IMpoOJeMa 3Tama ONpEJeNICHHUs CIIOCOO0B M CPEACTB 3AIIUTHI MH(POPMAIHH.
Hecmotrpst Ha MHOrooOpasue BO3MOXKHBIX CIHOCOOOB HMHXEHEPHO-TEXHMYECKOW 3aIlWThl, HX
METOJbl MOXKHO CBECTH K JIByM TpyINIam: HH(GOPMAIMOHHOMY W JHEPreTUYECKOMY CKPBITHIO
uHpopmanuu. HeszaBucumo oT Buaa M Hocutens HHOpManuu WHPOPMAIMOHHOE CKPBITHE
CBOJMTCSI K MACKMPOBKE M JAe3MH(OPMHUPOBAHHIO, & YHEPIeTUYECKOE - K YMEHBIICHUIO SHEPTUU
HOCHUTEJS WJIM TOBBIIICHUIO YPOBHS IOMEX Ha BXOJ€ NMPHEMHHKA 3JIOYMBIIIJICHHUKA. Takoi
o0muii moaxox K 3amuTe WHGOPMANWU ITO3BOJIIET pAacCMaTpUBATh C €AMHBIX TO3UIMHA BCe
MHOT000pa3ue CIIOCOOOB U PEATU3YIOIIMX MX CPEICTB oOecreueHus: 6€30macHOCTH HHpopMaIuu
¥ CO3J]aeT OCHOBY JJIsi IpeoOpa3zoBaHusl HaOopa IMIMPHYECKUX PEKOMEHJIAIMN MO WHXKEHEPHO-
TEXHUYECKOH 3a1uTe NHPOPMALUU B COOTBETCTBYIOIIYIO TEOPHIO.

OCHOBHBIMHU HaIPaBJICHUSMU JTAJTLHEUIIIETO PAa3BUTHUSI WHKEHEPHO-TEXHUYECKON 3allUThI
uHbOpMAIIUU SBISIOTCS:

® B TEOPETUYECKOM IUIaHE - pa3pabOTKa TEOPUH HHKECHEPHO-TEXHUYECKOW 3alUThI
nH(pOpPMAIMH KaK COCTABJISIONIEH TeopruH HH()OPMAITMOHHONW 0€30MTaCHOCTH;

® B METOJOJOTMYECKOM IUIAHE - aBTOMATU3AIHsI IIPOLIECCOB PAIMOHAIBHOTO PEIICHHS
3a1a4  3am|Thl WHGOPMAIMM B paMKax »OSKCHEPTHOM CHUCTEMBl II0 3aIlIuTe
uHpOpMAaINY;

® B IMPAaKTUYECKOM IUIaHE - KOMIUIEKCHPOBAHHE CIIOCOOOB W CpEACTB 3allUTHI
uHbOpMAIlMA B €AMHYIO CHUCTEMY 3allUTy JUIsi KOHKPETHOW OpraHU3aI[OHHOM

CTPYKTYpBI.
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MNPUJIO)KEHHE 1

TEXHUYECKHME CUCTEMbI OBHAPYXXEHUSA CPEJACTB
HECAHKIIMOHUPOBAHHOI'O CbEMA HH®OPMAIIU

Eime HeckonbKo JIeT Ha3aj 3aluTa OT YCTPOMCTB HErNIAaCHOTO CheéMa KOH(UIEHINANbHOM
uH(pOpManUu MpEeACTaBIsUIa IOYTH HepaspemuMmyro 3agady. OJHAKO, Kak H3BECTHO, CIIPOC
pPOXKIAeT NPEIIOKEHNE, U CErOJHS PIHOK TEXHUYECKHUX CPEICTB IMOMCKA U HEUTPAIU3ALUNA TaKUX
YCTPOMCTB YK€ OJM30K K HACBHIICHUIO.

B Hacrosiee BpeMs CyIIECTBYET TOCTaTOYHO OOJIBIIOE YHUCIIO CUCTEM, NPEIHA3HAYEHHBIX
JUIS TIOMCKA PAJMOU3IIYYAIOIIUX YCTPOUCTB. IIpu 3TOM BBIAENSIOTCS 1BE OCHOBHBIE TPYIIIIBL:

J OTHOCHUTEJILHO IIPOCTBIE, KOTOPBIE MOKHO OTHECTH YCIIOBHO K KJIACCY «IETEKTOPOB
I0JIS;

° CJIOKHBIC KOMIIBIOTCPHU30BAHHBIC CHUCTCMBI, KOTOPBIC MOXHO YCJIOBHO OTHCCTHU K
KJIACCY KOPPENATOPOB.

IlepBble He NO3BOJAIT MO ILEJIOMY psAy TNPUYUH YBEPEHHO OOHapy>XHUBaTh
MUKpPOpaJAMOIIepealole yCTPOMCTBA B  YCIOBHMSAX IIOMELICHUM, HACBIIIEHHBIX CBS3HOM,
BBIYUCIIUTEIbHON, OPITEXHUKON M PA3JIMYHBIMU KOMMYHHMKAIUSIMU, OCOOCHHO €CJIU 3TU OOBEKTHI
PaCIIOIOKEHBI B IPOMBIIIVICHHBIX IIEHTPAX CO CJI0KHOU IMTOMEXOBOM 0OCTaHOBKOM.

Bropsie 00:1a1a10T 10CTaTOYHO BHICOKMMU XapaKTEPUCTUKAMU U HAOOpOM pazHOOOpa3HbIX
¢yHKIMH, HO TPeOyIOT MPH 3TOM OT MOJB30BATENs JOCTATOYHO CEPHhE3HOM MOJATOTOBKH, a HX
CTOUMOCTB B 4-15 pa3 NpeBpIIaeT CTOUMOCTb YCTPOUCTB MEPBBIX.

ABTOMaTI/I3I/Ip0BaHHbIe IMIOMCKOBBbI€ KOMIIJIEKCbhI

Kommiekcel  mpeqHasHayeHbl JUIsl  OOHapyXeHMs, IIOMCKa M HeHTpanu3auuu
MO/ICIYIIMBAIOIINX YCTPOUCTB. B mpocTeleM ciaydae OHM BKIIFOYAKOT:

CranpgapTHbIil VYnpasinsio CrennanbHoe
CKaHUPYIOLIH 1 mas IPOrpaMMHOE
MPUEMHUK + [15BM + o0ecrnieueHue

B cocraB 0Oosiee CIOXHBIX KOMIUIEKCOB BXOAWUT psAJ JOMOJHUTEIBHBIX YCTPOMCTB,
pacHMpsONMX MX (QYHKIHMOHAIbHbIE BO3MOXHOCTH (YCTpOMCTBa 1jsi NMPOBEPKU INPOBOAHBIX
KOMMYHUKAIMi, TOCTaHOBIIMKKA 1omeX, Oyoku BII®D, aHTeHHblE KOMMYTaTOpbl H
JIOTIOJTHUTEIIbHBIC AaHTEHHBI U T.I1.).

CkaHupyomuye paguonpueMHUKN (CKaHEepbl) MO3BOJSIOT pellaTh IIUPOKUI Kilacc 3amay
PaaMOKOHTPOJIS.

Jlnana3zoH pabOyuX 4acTOT, TUHAMUYECKHH IMANa30H U YyBCTBUTEIBHOCTH KOMILJIEKCOB
ONpEAeNsoTCs, TJaBHBIM  00pa3oM, THUIIOM  HCIOJB3YeMbIX B  HUX  CKaHUPYIOIIMX
pazvoONpPUEMHUKOB.

upokoe pacnpocTpaHeHue MOTYYUIu CKaHupyromue npueMHuku ¢pupmsl AOR (Monenn
AR-8200, AR-8000 u AR-3000A).

CoBpeMeHHas KOHIIETIHS 3alIUThl KOHQUACHIINAIbHOW peueBoi nHpopMauu TpedyeT He
NEePUOJINYECKOT0, a IPAKTUYECKU MTOCTOSTHHOTO KOHTPOJISL BCEX PAIUON3IydeHUH B OJIMKHEH 30He.
[Tostomy B  Hacrosimiee  BpeMs  HauOOJBLIMI  MHTEpEC  BBI3BIBAIOT  MOJYJIbHBIE
MHOroyHKIHOHANbHBIe KoMIiekchl Tuma APK-JI3 ("Kpona-2"), Ha 06a3e KOTOpPBIX MOXKHO
co3JaBaTb MHOTOKAHAJIbHBIE CHCTEMBI JUII  OJHOBPEMEHHOTO  KOHTPOJISI ~ HECKOJbKHUX
IIPOCTPAHCTBEHHO PA3HECEHHBIX TTOMEUICHUM.
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ITo cyrm APK-JI3 mpexacraBnsier coOO IIENyI0 TMOMUCKOBYIO CHUCTEMY, IMO3BOJISIFOIIYIO
OJIHOBPEMEHHO WJIM IOOYEPETHO KOHTPOJIMPOBATH 1O ABEHAJALATH TOMEIIEHUH. AmmapaTrypa
buKCUpyeT MOMEeNIeHHe, U3 KOTOPOro IPOUCXOJUT yTe4YKa, M WH(POPMHUPYET omepaTopa o
MECTOIOJIOKEHUH OOHapY»KEHHOTO MOACITYyIIUBaroLero ycrpoicrsa. Ilpu HeBO3ZMOXHOCTH
U3BATUS KOMIUIEKC IPOBOJAUT €r0 HEUTpaIM3alMI0 C IOMOILIbI0 CKaHUPYIOLIETO YCTpPOMICTBa
MOJIaBJICHUS PaJOMUKPO(POHOB.

Kommnekc APK-/13 coctout u3 o6opymoBanus neHTpaibHoro mocta (II9BM, BcTpoeHHBIH
paguonpueMHUK AR-3000A, aHTEHHBIN KOMMYTATOp, KOPPEIATOP, MOAY/Ib MpoBepku ceTu 220B)
M KOMIUIEKTOB ammaparypbl KOHTPOJUPYEMBIX MOMEIICHUH (IIUPOKOMOJOCHAsS aHTEHHAa |
aKyCTHUYEeCKas CUCTEMA).

Ha kauecTBeHHBI KOHTPOJb 3arpy3KH MOJHOrO padbodero auarnaszoHa yactoT oT 30 MI'
1o 2 I'T' 3arpaunBaercs Bcero 3 MUH 15 ¢, 4TO CYIIECTBEHHO COKpAIlaeT 001Iee BpeMsl IPOBEPKH.
Ommbka mpu onpeaeneH!: JaTbHOCTH 10 PAJHOU3IYYa0Iero MO/CTYITHBAIOIIEr0 YCTPOUCTBA -
He 6onee 10 cm.

Cucremsl Buﬁpoalcycaneclcoro 3allyMJICHUSA

OpauM W3 HamOoJiee PacCHpPOCTPAHEHHBIX CIOCOOOB TONyYEHUS KOH(HUIACHIUATHHBIX
CBE/ICHUI sBIIAETCS MEepexBaT peueBol MHPOPMALMHU 110 aKyCTHUYECKOMY M BUOPOAKyCTHUECKOMY
KaHaJlaM, a TakXe 3a CYeT CHUTHAJIOB DJIEKTPOAKyCTHUECKHMX NpeoOpa3oBaHmiil BciencTBue
MHUKPO(OHHBIX CBONCTB OT/AEIbHBIX TEXHUUYECKUX CPEJCTB.

TexHuyecKUMU CpeACTBAMU 3alIUThl OT YTEUKH [0 HAa3BaHHBIM KaHaJlaM SIBIISIFOTCS
YCTPOMCTBA, KOTOpbIE MOTYT ObITh OOBEIMHEHBI OOLIMM Ha3BaHHWEM 'TeHeparopsl myma'. DTo
TEXHUYECKHE YCTPOWCTBA, KOTOPBIE M3Iy4arOT HIYMOIIOJOOHBIE CHTHAJIBI PEYEBOTO TUAla30Ha
gacToT. OHM OKa3bIBalOT IIPOTHBOJEHCTBUE TEXHUYECKHM CpENCTBAM IIEpeXBaTa pe4YeBOU
uHpopManuu (CTETOCKOIBI, HAIIPABJICHHBIC U JIA3€PHbIE MUKPO(OHBI, BHIHOCHBIE MUKPO(OHBI) 110
BUOPOAKYCTHUECKUM KaHaJlaM (HaBOJKH PEYEBOI'0 CUT'HAJA HAa CTEHBI, M0JI, TOTOJIOK ITOMELICHHUH,
OKHa, TPyOBI OTOIJIEHMSI, BEHTWISILIMOHHBIE KOpOOa U BO3IyIIHAS 3BYKOBasi BOJIHA).

[lepcnexkTBHBIM  sBNs€TCS (POPMUPOBAHME PpEUENONOOHBIX IMOMeX U3 (parMeHToB
CKpbIBaeéMOro peueBoro cursaiga. Hampumep (kommuiekc "bapoH"), B KauecTBE HCTOYHHMKA
peuenoo0HON MOMEXH MCIONB3YIOTCS Mepefadyd pajvoBeIlaTeNIbHBIX CTaHIMM, AT 4Yero B
KOMIUIEKC ~BCTPOEHBl TpH IpPUEMHHUKA, HACTpauBaeMble Ha pa3jM4YHble YacTOThl H
nepecTpauBacMble Ha JIpyrue IO CiaydailHOMY 3akoHY. CHUrHaibl TpeX BEILATENbHBIX CTaHIMM
CMEIIMBAIOTCS MEXAy cOo00H, a TakKe€ C CUTHAJIOM BCTPOEHHOTO LIYMOT€HEpaTropa, Mpu 3TOM
BECOBOM BKJIAJ KaXJOr0 CHUTHAJla MOXET PpEeryJupoBaThCs Iosb3oBaTeneM. MccnenoBaHus
MOKAa3bIBAIOT, YTO NPHUMEHEHHUE pEeYyenofoO0HOM TOMEXH  CYIIECTBEHHO  3aTpyJaHseT
BOCCTAaHOBJICHME CHUTHAJIa JaXXe B TOM CJIy4ae, €CIM OHAa HE3HAUYUTENbHO IPEBBIIAECT YPOBEHb
pEeYeBOro CUrHana.

He MeHee BaxkHOM 3ajgadeil sBISIETCA 3alUTa IIOMEIIEHUM OT YTE€YKH pPEUYEBOU
nH(pOpPMaIIMU TI0 aKYCTHUECKOMY KaHally.

B GonpmmHCTBE CilyyaeB Al aKTMBHOM aKyCTMUYECKOW 3aIllUThl HCHOJIB3YIOTCS TE Ke
camble cucTembl BUOpozamrymieHus. [Ipu 3ToM K uX BbIXOAY BMecTO BHOporpeoOpasoBareneit
MOJKJIIOYAIOTCS TPOMKOroBopuTenu. Hampumep, B KOMIUIEKTE € BHOpPOM3IIyYaTEIsIMH MOTYT
MOCTaBIAThCSA aKycTuueckue uznmydartenu (xkommieke ANG - 2000). IlpaBma, Takoil crmoco6
IPUBOJIUT HE TOJBKO K IOJABIEHHUIO CPEACTB Pa3BEIKU, HO U K CO3/IaHUI0 IIOMEX HOPMAJIBHOU
MOBCE/IHEBHOM /1€ATEIbHOCTH MEePCOHANa B 3aIIMIAEMOM MOMelleHnU. Takue akyCcTou3JIydaTeinu
KeNaTeIbHO pacnojaraTh Ha yAaJleHHH OT paboyuX MeECT.

WHuTepecen BapuaHT OECIIyMHOTO aKyCTHUECKOIo MojaBieHus (komiuieke "3aBeca"). DToT
KOMILIEKC TEHEpUpYeT CIelHUalbHbId YIbTPa3ByKOBOH CHUTHAJ, BBI3BIBAIOIIUN OJOKMpPOBaHUE

! TepmuHom "anekTpoakycTudeckuii npeobpasoBaTens” 0603HA4aeTCsl YCTPOICTBO, npeobpasyiollee
SMNEKTPUYECKYIO SHEPTUIO B SHEPTUIO YNPYrMX KornebaHuii cpeapl.
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MUKPO(QOHHOTO YCHUIUTENS WIA BO3HHUKHOBCHHE 3HAYUTEIbHBIX HEIMHEHHBIX HCKAKEHUH,
KOTOpBIE MPUBOAT K HAPYIICHUIO paOOTHI (IMOJaBICHUI0) MUKPOPOHHBIX ycTpoicTB. Komriekc
npenHa3HayeH JUisi paOOThl B 3aKPBITHIX MOMEMICHHUSX M 00eCledMBacT 3allUTy CTAaHAAPTHOTO
MOMEIIeHHS TuTomaabpo 15-20 M2 (Ipu MUHUMAIBHOM - IBYXKaHAIBHOW KOH(PUTYpaIUn).

DNG-2000 - 2-kaHaJbHbI BHOPOAKYCTHYECKHI IITyMOTeHEepPaTop

DNG-2000 npeaHa3HauYeH IS 3aIUTHI oT
MOJCITYIIUBAIOIIAX ~ YCTPOMCTB, KOTOpbIE HE PErHCTPUPYIOTCS
OOBIYHBIMM METOJIaMH, M CO3JaHHsl BHOPOAKYCTHYECKHX IIOMEX C
[EeNbI0  3aIIUTBl  OT  MHPOBOJHBIX W PaJUOMUKPO(OHOB,
BMOHTHPOBAaHHBIX B CTEHY, a TaK)K€ Ja3€pPHBIX U MUKPOBOJIHOBBIX
CHCTEM, HCIIOJIB3YIOMIMX OTpakeHHe OT OKOH. IIpmbop 3amumiaer
MepUMETp MOMEIICHUs MyTeM HaBeACHMsI Ha KOHCTPYKIUH Oenoro
HepmipTpyemoro myma. Crenenp 3amutel  DNG-2000 Bbemme, 4Yem y CHCTEM C
rpomkoroBopurensimu. Bubpouznydarenu DNG-2000 ocymiecTBisitoT HampaBlI€HHOE MOKPBITHE
IUIOLIA/IM BHYTPU MEPUMETPA U UMEIOT ropa3fo Jy4IlIMe XapaKTEePUCTUKU, ITPOU3BOJISL IIPU 3TOM
MEHBIIIE IIyMa B 33JaHHON 0o0nacTH. XOTS BHYTPHU 3alIUIIEHHON 00JacTH MOKET OBITh CIIBIIICH
HEKOTOPBIA ITyM, MOBBIMATH Toyioc He mpuaercs. CnexkTp mryma, npousBoxumoro DNG-2000,
uMeeT (HopMy, PaBHOMEPHO MOKPBIBAIOIIYIO THANa30H IOJOCOBBIX 4acTOT. Kaxkaplii u3mydarensb
UMeEeT MPUCIOCOOIEHUS JUIsl KPEIUIEHUsT Ha CTEHbI, IOTOJIKH, OKHA U T. A. DNG-2000 umeer 2
HE3aBHCHUMBIX BBIXO/a, K KaXJIOMYy W3 KOTOPBIX MOTYT OBITh MOJKIIOYEHbI BHOpPALMOHHBIC HIIU
aKycTuyeckue uanydarenu. Kaxapli KaHanl MMEeT He3aBUCUMBIN Onok nurtanus. Kpome Ttoro,
reHepaTop UMEET JOMOJHUTENbHbIN BX0oA U nHaukarop ypoBHs «OBPATHAS CBA3by, kotopslit
MO3BOJISIET OCYIIECTBIISATh KATMOPOBKY YpOBHS mryma. J[Ist 3TOro K TeHeparopy MOIKIYaeTCs
cnenuanbbii  Mukpodon (DNG-MIC) wmm Bubpomatunk (DNG-STET). Onu mo3BomsitoT
WU3MEPUTH PEAJIbHBIN YPOBEHb IIIyMa, HABOJAMMBIN Ha NOBEPXHOCTh. K reHeparopy moakirodaroTcs
U3JIy4aTenu: ®

TRN-2000 - BuOpanuoHHBIH wH3IydaTenb. lIpemHazHadeH Ui 3aIIUTHl CTEH, OKOH,
MOTOJIKA, 3JEKTPOIPOBOJIKH, BEHTWIIALMU. OAUH BUOPOU3IydaTesb 3alIUIIAeT KUPIUYHYIO CTEHY
3x3 M uIM OJHO CTEKJ0, WJIM OAHy TpyOy BoJompoBoja WiIM OToIuieHHs. s npyrux
MOBEPXHOCTEH KOJMUYECTBO M3JIydaTeNeil MOXKET OTJINYaThCs.

OMS-2000 — BceHamnpaBieHHBIH aKyCTHYECKAN H3ITydarens. [IpeqHasHaueH s 3amuThl
IPOCTPAHCTBA MOBECHBIX MOTOJIKOB, HUIIL, IIKa()OB, BEHTHIILIMOHHBIX KOPOOOB.

FeHepaTopbl IJTEKTPOMATrHUTHOI0 3alITyMJICHUSA

B mocneanee Bpemss Oonblioe  BHUMaHHE — yAeseTcd  3aliuTe  MHPOpMAaLUH,
oOpabarpiBaeMOll C TOMOIIbIO D3JEKTPOHHBIX cpeacTB. C TOMOUIBI0 YYBCTBUTEIHHOU
PaIMO3IEKTPOHHON ammapaTrypbl BO3MOXKEH HpPHUEM MOOOYHBIX AJIEKTPOMArHUTHBIX H3ITY4EeHUH
(ITSDMUH) u monmHOE BOCCTaHOBIEHHE oOOpadaThiBaeMoW wuH(popManuu YacTOTHBIN aHUama3zoH
UH(POPMALIMOHHBIX H3JIy4YE€HUH MPOCTHPAETCs OT AECATKOB KHIJIOTEPIL A0 TUTarepiia v BhIIIE.

Kpome n»51eKTpOMarHuTHBIX H3JIyde€HUHM, BOJIM3U YCTPOMICTB BBIYMCIUTEIBHON TEXHHUKHU
BCErJa MPHUCYTCTBYIOT KBa3HUCTaTHUECKUE MH(OPMAIIMOHHBIE MArHUTHBIE U AJIEKTPUUYECKHUE OIS,
OBICTPO YOBIBAIOIIME C PACCTOSTHUEM, HO BBI3BIBAIOIIME HABOJKHM Ha OJIM3KOPACIIOIOKEHHBIE
oTxojdmue 1end (OXpaHHas CUTHaiIM3alMs, TeledOHHbIE IPOBOJNA, CETh IHUTAHUA,
MeTaJlJIM4eckue TpyObl U T.1.). Takue Mo CylIecCTBEHHbI Ha YacTOTaxX OT JIECATKOB KUJIOTepIl 10
JECSITKOB MeTrarepil.

OnacHple KaHaJbl yTeUKH HWHGOpMAllMM, BO3HUKAIOINIME 3a CUET IOOOYHBIX
AIIEKTPOMArHUTHBIX M3MydeHuil U HaBogok (IID9MUH), conpoBoxkaaronux padoTy 3JIeKTPOHHBIX
cpenct 00paboTku, 3PPEKTUBHO HEUTPATUIYIOTCS TeHEpaTOpaMH IITyMa.
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AKTHBHas pallOTEXHUYECKAass MACKHPOBKA MOOOYHBIX SJEKTPOMATHUTHBIX H3IIy4CHUN
npenmnosiaraeT GOpMUPOBAHHWE M U3TYyYCHHE B HEMOCPEICTBEHHOM OIM30CTH OT 3allUIIaeMOro
CpeicTBa DJIGKTPOHHOM TEXHUKH IIMPOKOIOJIOCHOTO IIYMOBOTO CHUTH&Ja C  YpPOBHEM,
MPEBBIIIAIOIINM YPOBEHb HWH()OPMALMOHHBIX HM3IYYEHH BO BCEM YacTOTHOM JMama3oHe, TJe
UMEIOT MECTO 3TH W3JIYUYCHHsI, a TaKKE OCYIIECTBICHUE HAaBOAOK (10 3UPY) U MACKUPYIOUTUX
IIYMOBBIX KOJIEOaHUI B OTXOSIINE LEIH.

['eneparopsl mryma pacrosnararoTcsi Ha pacCTOSHUM 1-2,5 M OT YCTPOMCTB 3JIEKTPOHHOM
TEXHUKHA WJIA BCTPAUBAIOTCS B IEPCOHAJbHBIA KOMIIBIOTEp U 00ECHedyMBAaIOT HaJACKHYIO
MAaCKHUPOBKY HWH(OPMAIIMOHHBIX H3JIyYCHUH CYIIECTBYIOIIMX B HACTOSIIEEC BpPEMs MPUHTEPOB,
IJIOTTEPOB, TOPTOB BBOIa-BhIBOAa, MOHUTOpOB, HI'M /I, HXKM/I, ceteBbix yctporictB, O3V u T.1.,
a TaKkKe MacCKHPOBKY HHPOPMAIINH, HaBEJICHHOU 110 A(hUPY HA OTXOIAIIHE [EIH.

Kaxnpiii renepaTop obOecrieunBaeT MacKHPOBKY ammnapaTyphl, pa3MElIeHHONW Ha IUIONIau
0k0J10 50 M2, B 00JBIINX OMEIICHUIX HE00X0AUMO YCTaHABINBATH HECKOIBKO YCTPOMCTB.

IMoxaBuTesn TUKTO(POHOB

Haumbonee mepcrieKTUBHBIM HAMPABICHHEM IPOTUBOACHCTBHSI HECAHKIIMOHUPOBAHHOMY
MOJyUYEHUIO  peueBOl  HHQPOpMAIMM  SIBISETCS  MPEMSITCTBOBaHWE  (YHKIIMOHHPOBAHUIO
3BYKO3alMCHIBAIOLIEH armaparypbl ¢ IOMOLIbIO HalpaBieHHOro nojaasieHus. Hapsay ¢ Bbicokoit
3¢ peKTUBHOCTHIO 0€3YCIOBHBIM MPEUMYIIIECTBOM TAaKOTO CHOC00a MPOTHBOJCHCTBUS SBIISAETCS
OTCYTCTBHE€ HEOOXOJMMOCTH TIpEephIBaThb KOH(PUICHIMAIbHBIE TIEPEroBOPhl B  CiIy4ae
oOHapyXeHHs HECAHKIIMOHUPOBAHHOM 3aMHCH.

Wnes monaBnenus 3akiovaercss B OPMUPOBAHUU C TTOMOIIBIO HAMPaBICHHOW aHTEHHOM
CUCTEeMBI ocTaTouHO MomHOro CBY-usny4yenus, choKycUpOBaHHOTO B HEKOTOPOii o0nacTtu. 1o
MO3BOJISIET HE CO3/IaBaTh TOMEX OKPYXKAIOIIEH PaJIMOAICKTPOHHOMN anmaparype BHE 3TO 00JacTh
U CYIIECTBEHHO CHH>KaeT HEOOXOJUMOCTh PacCeMBaHUs OOJBIINX YHEPTETUYECKUX MOIIHOCTEH.

[Ipu BHecenuu B 3Ty oOjacTe JOOOr0 MpoBOAHMKA Ha HeMm Haoautcs JJIC,
MPONOPUMOHAIbHAS HAIPSKEHHOCTH 3JIEKTPOMArHUTHOTO TOJISI, CO3/1aBa€MOT0 T'€HepaTopoM3.

CoBpeMeHHbIE CHCTEMBI TOJIaBlIeHUsI CpaBHUMBI 1O 3(dexktuBHOCTH. [IpakTHuecku Bce
MOJIaBUTEIM UMEIOT HAIPABIEHHYIO aHTEHHYIO CUCTEMY, paanyc 3¢ (EeKTUBHOTO MOJABICHUS - HE
MeHee 4 M, naxe Uil UUQPOBBIX TUKTOPOHOB B METANIMYECKOM KOpIyce Oe3 BBIHOCHOTO
MukpodoHa. JIro00l HOMONHUTENBHBI MPOBOJHUK, KOTOPBIM MOXET CIYKUTh, HalpUMep,
BBIHOCHOM MUKpPO(OH, ynbT Y, a TakKe MiIacTUKOBBIA KOPITYC YCTPOUCTBA, TOJBKO YCUIUBAIOT
s deKT nmoaaBIeHuUs.

NuaukaTopsl (1€TeKTOPbI) MOJs

[IpennasHaueHs! 1)1 ONEPATUBHOTO OOHAPYXEHUS PAJAMOM3ITYUYaAIOIUX MOICITYIINBAOIINX
YCTPOMCTB MPOMBIIIJIEHHOTO IIITHOHAXKA.

[Ipunuun nedictBuss NpuOOPOB OCHOBaH Ha IIMPOKOIOJIOCHOM  JIETEKTHPOBAHUHU
AJIEKTPUUYECKOTO M0JIsA, YTO MO3BOJISIET OOHAPYKMUBATh U3IIYYAIOIIUE YCTPOICTBA MU JIFOOOM BHJIE
MOJYJISILIAN.

* WcTouHMKOM nomMexoBoro curHana (nogasutens "LLITopm") sBRsieTcs MMMYNbCHbIN reHepaTop CBUY-
nsny4venunss ¢ paboyen yactoton 915 MIU, npuyem BbLIXOOHOW CUrHan reHepaTopa npefctaensieT cobon
ncesAoCryYanHyo nocneaoBaTeribHOCTb WMMMYNbCOB C MEPEMEHHON CKBaXXHOCTbIO U MWHUMAanbHOW
yactoTon okono 2 kly. Takon cnoco® GopmMMpOBaHMS MOMEXW, C OLHOM CTOPOHbI, MPaKTUYECKN He
no3BofsieT BbliOENWUTb MOMe3HbIn curHan (nogobpaB aHanorMyHyl nocnefosaTenbHOCTb UMMYNBCOB U
nyctme ee B npoTuBodase), C APYron CTOPOHbI, WUMMYMbCHbIA CUrHaM, SABMASACH LUMPOKOMOMOCHbBIM,
HageXHO MackupyeT Nones3HbIN CUrHan u He gonyckaeT BO3MOXHOCTU OT(UNbTPOBaHNS.
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[Ipocrelmmnii  MHAMKATOP  BJEKTPOMATHUTHOTO  MOJIA  COCTOMT W3  AHTEHHBI,
HIMPOKOMOJIOCHOTO YCUIIUTENS, aMIUIUTYJHOTO IETEKTOpa U IMOPOTOBOrO YCTPOWCTBA, KOTOPOE
cpabaThIBAET, €CJIM CUTHAJ HA BBIXOJE JE€TEKTOPA IMPEBBICUT PETYINPYEMbIN IOPOTOBBIN YPOBEHb.

[Topor ycranaBiuBaeTcs Tak, YTOObl MHAMKATOP HE pearupoBal Ha BHEUIHHE U3ITyYCHHS
(¢oH). B pe3ynbraTe MOICTYNIMBAIOIIEE YCTPOHCTBO OOHAPYXKHBACTCS TOJIBKO B TEX TOYKAX
MTOMEIICHHUS, TJIe YPOBEHB €ro IMOJIs MPeBOCXOaUT (GoHOBBIN Ha 15-20 nb.

Herexrop nonst D-006 - equHcTBeHHBIN TpHbOp, nMeronmii ceptudukar ['octexkomuccuu
Poccun. Paanyc oOHapykeHus MOACIYIIMBAIOIIUX YCTPOMCTB 3aBUCUT OT H3JIy4aeMOH UM
MOIIHOCTH U IPUMEPHO PaBEH OAHOMY METPY IIPH MOIIHOCTH U31y4eHus 5 MBT.

JleTeKTophl MOJsl PEKOMEHIYIOTCS TOJNBKO JUIsl TpelBapUTEeNIbHOTO 00cien0BaHus
MOMEIIEHUST WIA PYYHOH JIOKaIW3aluud  paguoMUKpOdOHOB, OOHAPYKEHHBIX  Ooiee
COBEpUICHHBIMU CUCTEMaMH.

Protect 1203/1204 - ungukaTop moJis

Protect 1203/1204 oGHapyxuBaeT pa3iHuYHbIE YCTPOMCTBa CheMa
uHpopManuMM, B T. Y. TEPCHOCHBIE, KOMHATHBIE, Tele()OHHBIE W
aBTOMOOWIIbHBIE TepeaaTyuku. [ BeiBoga nHdopmanuu npudbop umeeT
MHAUKATOp YPOBHS U3JIy4€HUS M BUOPOCUTHANI AJIsl CKPBITHOIO Moucka. B
ciydae Protect 1203/1204 pacmonaraeTcss BO BHYTPpEHHEM KapMaHE W,
npyu TPUONMKEHUH K YelIOBEKY WM KaKOMY-HUOYAb MECTy BHOpaTop
AKTUBU3UPYETCS, 3TO TOBOPUT O BO3MOXKHOM HCIOJIb30BAHUH YCTPOMCTBA
HeJIeTAIbHOTO  chemMa  wHQopmaruu. Protect 1203/1204  moxer
OMpeAeNuTh Haluuue Yy cobecelHWKa paboTarolmero MOOUIBLHOTO
tenedona. OTHOCSCH K KAaTETOPHH JIETAIBHBIX CPEICTB CBSI3U, MOOHMIIBLHBIN
TeneoH, TEM HE MEHee, MOXeT OBbITh HCIOJIb30BaH B KayecTBE
ycTpoiicTBa cheMa HHpopManuu. [[ias 3TOro A0OCTaTOYHO NPUNHTH Ha
BCTpEUy C BKJIIOYCHHBIM MOOUIBHBIM TeledOHOM, U KOHPUACHIIUATbHASL
uHpopmanusa Oyner 0e3 mpodiem MpociyllaHa TPETbUMHU JUIAMH WIH
3amMcaHa Ha aBTOOTBeTuuKk. Protect 1203/1204 owenr mnpocT B
UCIOJIb30BaHUU. BBl BBIIBUraeTe aHTEHHY, BKJIIOYAETE NMUTAHWE M BHE
30HBI IPOBEPKM YCTAHABJIMBAETE HEOOXOIUMBIH YpPOBEHb UYYBCTBUTEIBLHOCTH.
3areM Bbl 3axoauTe B KOMHATY, I/I€ OCYLIECTBIISIETCS IPOBEPKAa, U HAUMHAETE METOAMYHO
oOcriezioBaTh IMOMEIIEHUE, clieAs 3a cBeToBoM MHAukanued. Ecmm y Bac HeT Bo3MOXHOCTH
MOCTOSIHHO CIIEANTD 32 UHJIUKATOPOM, TO BBl MOkeTe OpueHTHPOBATHCS HA BCTPOEHHBIN B Ipubop
Bubparop. Kopmyc Protect 1203/1204 BbImomHEH U3 MPOYHOTO AIOPATIOMHUHHEBOTO CILIABA,
KOTOPBIN 3alllMIIaeT YCTPOMCTBO OT MOBPEKICHUH, BHI3BAaHHBIX MaJIEHUEM, IIJIOXUMHU YCIOBUSIMU
OKpyXkaromiei cpeasl u T. m. [Iutanue Protect 1203/1204 ocymiectBisieTcst oT 2 OaTapeil wiu
akKyMysaTopoB gopmata AAA. AnkanaifHOBbIe 6aTaper 00ecreunBarOT HEMPEPHIBHYIO padoTy B
tedyeHue 10 wgacos. Ilocie paspsiiku MCTOYHHMKOB NUTaHUS BBl MOXETE JIErKO 3aMEHHUTh HX,
HCIIOJIB3YS CeIMAIbHBIM BUHT Ha HU)KHEH MaHenu npudopa.

3TOM
€Clin

|
|
|

Protect 1205 - nepcoHa/IbHBIH HHAHUKATOP MOJISA

Haznauenue npubopa:
® I MPOBEPKU MOMEILIEHUN, MPEAMETOB U TPAHCHOPTHBIX CPEJCTB HA MPEIMET
HaJu4yusi B HHUX MOACIYIIMBAIOIIUX YCTPOMCTB (KOMHATHBIX, HOCHUMBIX,
Tene(OHHBIX WU aBTOMOOMIIBHBIX PAIHo 3aKJIaJ0K) U YCTPONUCTB KOHTPOJISA 3a
MepeMenIeHUEM TPAHCIIOPTHBIX CPEACTB
e UIg OOHApYKEHUsSI HEJETaIbHOTO MCMOojb3oBaHus TeneponoB GSM u apyrux
CPEICTB CBSI3HU C 1IEJIbI0 cheMa HHpOopMaIIu

A s i,

e ——
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e IS BBIABICHUS (paKTa CKPHITHOTO OOJTYYCHHsI YEIOBEKAa BPEIAHBIM 3JEKTPOMATHUTHBIM
nmoJieM (KCIIO0Ihb30BaHME MOAaBUTENCH TUKTO(GOHOB WK TIPETHAMEPEHHOE 00T yICHHE)
e Uil BBIABICHUS  HAJIM4YUs  BPEJHOTO  M3IY4YEHMs] OT  DJIEKTPOHHOM  TEXHHMKHU

(MMKpPOBOJIHOBBIX II€U€l, aHTEHH, CPEJICTB CBSI3N).

Protect 1205 umeer nu3aiiH pydkH, 4YTO MO3BOJISIET OCYIIECTBISATH MIPOBEPKY HE MPHUBIICKAS
BHUMaHus Joned. Ha OokoBoil maHenm mnpubOopa WMeeTcs IIKajla YpPOBHS MOJS, KOTopas
MO3BOJIIET HAXOAUTh MECTOHAXOXKJIECHUE IOCIYIIMBAIOIIEIO YCTPOHCTBA, a TAaKXKe HHAMKATOP
HAJIMYMS UMITYJIbCHOTO M3JIydeHUs Juid oOHapyxkeHus TenedonoB GSM. AHTEHHA HaXOIMUTCS B
KOJIMAayKe, TaM K€ pa3MeIlleH MHJIUKATOP BBICOKOTO YPOBHS M3Iy4YEHHs, MpeIHa3HAuYEeHHBIN 1is
KOHTPOJISI HaJl YpOBHEM IIpu ucnosib3oBaHuu Protect 1205 B HarpynHoMm kapMaHe. Bxitouenue
MUTaHUS TPOM3BOAMUTCS IOBOPOTOM HIDKHEro konmauka. [Ipubop cpasy roroB k pabore.
Hacrtpoiika uyyBcTBUTENnbHOCTH HE TpeOyercs. [IpubGop muraercs or omHoil Oatapeiiku AAA.
Pexomennyercst ucronb3oBath Oatapeiiku tuma Alkaline.

ST 007 -nerexkTop moJst

ST 007 npennazHaueH [uis OOHApYKEHUS U JIOKAIHU3AIHH
paavou3IyyaronMX cHequanbHbIX TexHuueckux cpenacts  (PCTC)
HernacHoro mnonydyeHus uHdopmamuu. K TakuMm cpenctBaM mpexie
BCEr0 OTHOCHT:

® pPaTUOMUKPO(DOHBI;

e TeneOHHBIC PATUOPETPAHCIIATOPHI;

®  PaTUOCTETOCKOIIBI;

® CKpBITBIE BHJICOKaMEphl C TMepenadei wHGOpPMAIMU 110
paavoKaHamy;

® TEXHUYECKHE cpencTBa CHCTEM MIPOCTPAHCTBEHHOTO
BBICOKOYACTOTHOTO OOJTy4EHHUS;

® paaMOMAasKU CUCTEM CIICKEHHUS 32 MepeMelleHneM 00BEKTOB;

® HECAaHKIIMOHUPOBAHHO BKJIFOUCHHBIC paguoCTaHITNT i

pamuoTenedoHsl;

e TEeXHHYECKHE cpeacTBa 00paboTku wuHpoOpMmamuu, padoTa KOTOPBIX COMPOBOXKIAETCS
BO3HUKHOBEHHEM MOOOYHBIX AIEKTPOMArHUTHBIX M3nydeHuil (anemeHTtsl [I9BM, dakchl,
KCEPOKCHI, HEKOTOPBIE THIIBI TeJIe- (OHHBIX almaparoB U T. 11.).

[Mpunuun peiictBuss ST 007 oOCHOBaH Ha IIMPOKOINOJIOCHOM  JIETEKTUPOBAHUH
anekTpudeckoro nous. Jlaer Bo3moxkHocTh 00HapyskeHus PCTC ¢ mo06piMU BUIaMU MOTYJISILIUH.

PagnonpueMHble ycTpoicTBA

[Ipuem curHanoB ¢ paguoOMHKpPO(OHOB OCYIIECTBISETCS Ha cTaHaapTHele FM -
pafMONpPUEMHUKH WM CHELUAIBHO W3TOTOBJIEHHBIE KOHTPOJBHBIE IYHKTHI C BO3MOKHOCTBIO
3BYKO3aIUCH.

Yame Bcero Juid NnpHeMa aKyCTUYECKMX CHUTHAJIOB OT PaJMOMUKPO(OHOB MPUMEHSIOT
ckaHupyromue npueMHHKH (ckaHepbl) Thima AR3000A, AR2700, AR8000, IC-R10, IC-R2 u
Henslii  psaa apyrux. Mcnosip3yloT Takke OBITOBBIE PAAMONPUEMHHKH C YCTAHOBJICHHBIM
KOHBEPTEPOM IS IpHeMa CUTHAJIOB B HY»KHOM JMana3oHe 4acToT. IIpenrnodTuTennbHbIM sSBAsSETCS
IPUMEHEHUE MAarHuTOJ, T.K. TIOSBISAETCS BO3MOXXHOCTh OJHOBPEMEHHOIO OJHOBPEMEHHOIO
NPOCITYIIMBaHUS U BeJeHUs 3amucu. Jlyig mpuema oT paiuoOMHUKPO(OHOB € 3aKPBITHIM KaHAJIOM
UCIIOJIB3YIOT TPUEMHUKH C KOHBEPTEPOM U JAEMACKMPAaTOM THUIIA HHBEPCUS WIM JEKOAEPOM
cUTHaNa ¢ MU(POBOH ACITbTa-MOAYISAIIACH.
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CkaHupyromye TpueMHUKH U CO3[]aBacéMble Ha WX OCHOBE KOMIUIEKCHI , KpoMe (yHKIIMHA
OOBIYHOTO PaTUONPUEMA, BBIMOJIHAIOT PAAUOMOHUTOPUHT IIMPOKOTO CIIEKTpa PaguoyacToT.
CoBMecTHO ¢ mTporpaMMamMH YIpaBJICHUS OHU OOECIEYMBAIOT B AaBTOMATU3MPOBAHHOM U
ABTOMATUYECKOM pexuMax oToOpakeHHe pano00CTaHOBKH Ha KpaHe KOMIIbIOTEepa, HAKOILIICHUE
uHpOpMALlUM O TPUHUMAEMBIX CHUTHAJaX, aHalW3 TEKyIed M apXWBHOM HMHPOpPMALUU C
dbopMUpOBaHHEM OTUYETOB O MPOJICTAaHHON padoTe.

OHU BBITIOJHSIOT CJICAYIONINE 3a/1a4H:

. BBISIBJICHHUE U3ITydeHU N CIIeLMaIbHBIX TEXHHYECKUX CPEICTB
HECaHKITMOHMPOBAHHOTO CheMa MH(OPMAITUU U UX JIOKAJTU3AIHIO;

. BBISIBJICHHEC HMH(POPMATHBHBIX TOOOYHBIX OSJCKTPOMATHUTHBIX H3JIYYCHUU W
HAaBOJIOK, BO3HUKAIOUIUX MPU PaOd0TE BEIYMCIUTEILHON TEXHUKH, CPEJICTB CBSI3U, OPITEXHHUKH;

. OICHKY 3(QPEKTUBHOCTH UCIHOIL30BaHUS TEXHUYECKHX CPEJACTB  3alIUTHI
uHpopmanuu;

. KOHTPOJIb BBITIOJIHEHUSI OTPAHUYCHUH W COOJIOACHHS JUCIUIUIMHBI CBSI3U TIPU
HCITOJIb30BAaHUU OTKPBITHIX KAHAJIOB PAIUOCBS3H PaIUOICKTPOHHBIMHU CPEICTBAMH;

. KOHTPOJIb CETOK YaCTOT PA3IMYHBIX CUCTEM PaJMOCBSI3H;

. HaKOIUICHWE MJAaHHBIX II0 PaJAMOdJIECKTPOHHOM OOCTAaHOBKE B TOYKE MpHUEMa U
00Hapy>XKeHHE HOBBIX CUTHAJIOB;

. KOHTPOJIb CIHCKa (UKCHUPOBAHHBIX YacCTOT PATUODICKTPOHHBIX CPEACTB C
Pa3IMYHBIMU TTapaMeTPaMH U31y4aeMOTO CUTHAJIA;

. OILICHKY 3arpy>K€HHOCTHU 3a/IaHHBIX JTMANa30HOB M MHTEHCUBHOCTH HCIOJIb30BaHUS
(UKCUPOBAHHBIX YaCTOT;

. OILICHKY 3JIEKTpOMarHuTHoi coemectumoctu POC;

. aHAJIN3 WHIMBUYaTbHBIX 0COOCHHOCTEH CIIEKTpa OTACILHOTO PaIoCHUTHATIA

RFC-51 [IpueMHMK-NIepeXBATYHK

[IpneMHHK-TIEpEXBATUNK JInE: OoOHapyXeHHUS
paguonepeaTYNKOB U <GKYYKOB». MTHOBEHHO CKAaHHPYET U
oOHapy)XMBaeT CHUTHaJBI B CBoeM jauamazone. Hwmeer
TPOMKOTOBOPUTEIb, BBIXOJl Ha HAYIIHUKH 2,5 MM. EcTh pyuku
IPOMKOCTH, TOpOra M KHOIKa npomnycka. [Iutanme ot
AKKyMYJISITOpA.

RFC-52 IlpneMHHMK-nIepeXBaTYHK

[Tpuemnuk-nepexsatuuk ¢ uHTepdeiicom ICOM C1-Y s
ynpasneHus ot yacroromepoB RFM-31 u RFM-32 u ¢pynknuueit
OCTAaHOBKH Ha OOHapy:KeHHOU yacToTe. MiMeeT rpoMKOroBOpHUTEINb, BBIXOJ HA HAYIIHUKHU 2,5 MM,
5-CEeKUMOHHBIA WMHIAMKATOP YPOBHS, MHAMKATOP paspsia M MHAMKATOP OCTaHOBKU. EcTh pyuku
TPOMKOCTH U IOpPOTa, KHOIKA MPOIMYCKa U aBTOOCTaHOBKH. [Iutanue ot akkymynstopa. MOBIL-
COM -nmerektop MoOwnbHbIX TenedonoB IllapukoBas pydyka cO BCTPOEHHOM CBETOBOM
UHAMKanuel padotaronmx MoOMIbHBIX TenedonoB cranaapta GSM 900 MI'n u GSM 1800 MTI'.
BapuanTs! ucnonab3oBaHus:

® UHAMKALUS BXOJAAIIMX 3BOHKOB ITPU BHIKJIIFOYEHHOM 3BOHKE MOOMIIBHOTO TenedoHa

® UHAMKALUMUS HaIM4usg y coOecelHHMKa BKIIOYEHHOTO Ha Iepenadyy MOOHIBHOIO

TenedoHa.
MoskeT UCTIOIB30BaThCS Kak OOBIKHOBEHHAs pydka. PaccTosiHre qeTeKTUpOBaHUS — 110 3 M.
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YacroTomepbl
ROGER

Janable npuOOpbl MpeAHAa3HAUYEHbI JJIs TOHUCKA PaJHOINEPEeIaTUYMKOB  (WKYUKOBY).
bnaronapst 1OBOJBHO BBICOKOW YYBCTBHTENBHOCTH (TOpsinka 2 MB) mambHOCTH OOHapyXeHUs
MOXET BapbupoBaThCsi OT 20 CM 0 HECKOJIBKUX METPOB. DTH JIETKHE MOPTATUBHBIE YCTPOMCTBA
umeroT Manble pasmepsl (100x68x31 MM) M MUTAIOTCS OT BCTPOECHHBIX aKKyMYJISTOPOB, SHEPTUU
KOTOpBIX XBaTaeT Ha 6 yacoB paboTbl. OHM HUMEIOT MPOYHBIA KOPIYC YEPHOTO IBETa U3
aHOJMPOBAaHHOTO amtoMuHusi U Oombmoi KK - WMHIMKATOp C TOJCBETKOW M OTOOpakeHHEeM
pexxumoB. Yactoromepsl ROGER oTnnyaeT BhICOKast TOYHOCTh M MIMPOKUHN THAIMA30H 4acToT (10
3000 MI'm). Bpems u3mepenust — mnepexirodaemoe ot 0,1 mo 4 cexynn. @yHkuus QuibTpa
MO3BOJIAET YCTPaHATh BIMSHHE CIydallHBIX ToMeX. Bo3MokeH BBIBOJ OOpaTHON K 4YacToTe
BEJIMYMHBI - mepuoja. bonbiioil auana3oH BXOAHBIX HampsbkeHMd (o 1 B mpu BxonHom
conpotusiienuu 50 Om ugo 100 B mpu 1 MOM) no3BosisieT paboTaTh Mpu pa3iUyHON BEIUYMHE
CUTHAJa U Ha PA3JIMYHOM YJAJIEHHWHU OT MCTOYHMKA. Bce Monenu MMET MHIUMKALUIO YPOBHS
CUTHaJa, HEOOXOMUMYI0 MpH JIOKAIMW3AallMd UCTOYHHMKA curHana. [locie u3MepeHHs 4acTOTHI
npuOOpBI MOTYT TiepenaBath ee Ha npueMHuk (RFM-31, RFM-32).

RFM-12, RFM-13

[Ipu cBoeil HHU3KOW CTOMMOCTHM OTH YacTOTOMEpHI 00JaJaloT
HEOOXOAMMBIMU ISl MOMCKA 3aKJIaJ0K (YHKUUSAMH — WHAUKALUS YPOBHS
CUTHaja, GUIBTpP U yJaep>KaHUE YaCTOTHI.

RFM-21, RFM-22

Otnuuarorces mupokum auanazonoMm (10 I'o - 3000 MI'n) u Hanmuuem
BbICOKOOMHOTO Bxoja (1 MOM), koTopbIii o0ecrieunBaeT OOMBINON AHana3oH
BXOJHBIX 3Ha4YeHW. Ha WHaMKaTOpe BHIBOAMTCS YPOBEHBb BXOJHOTO CHTHAJIA.
Nmeercs noacBeTka nHAMKaTopa. Moens 22 umeeT GyHKUUIO GUIBTPA.

RFM-31, RFM-32

BaxHbIM CBONCTBOM SIBIISIETCS BO3MOXKHOCTH PabOThl CO CKaHUPYIOUIUMHU MPUEMHUKAMU
AOR AR8000, AR8200 u TCOM IC-R10. B Takom pexume yacToToMep MpH U3MEPEHUN YaCTOTHI
nepe- JaeT ee Ha NMPHUEMHHUK, KOTOPBIM TYT K€ MO3BOJsIeT ee mpochymartsk. [IIHyp mis cBsi3u
MIPUEMHUKOM BXOJIUT B KOMIUIEKT MOCTaBKH. Mojenb 32 OCHalleHa IOJICBET- KOW M HMEET
pa3ouTsiit Auana3oH yactoT — 10 300 MI'n u 300 MI'u—3000 MTI'1.

DIGITAL SCOUT

DIGITAL SCOUT - gactoromep ¢ mamsthio Digital Scout camas
nocneAHssl pa3padoTka B 00JIACTH PYYHBIX HM3MEPUTENbHBIX NMPUOOPOB
¢dupmer Optoelectronics. Digital Scout nepBoe nmopraTUBHOE YCTPOUCTBO,
MO3BOJISIONIEE JETEKTUPOBATh IH(PPOBBIE pPaAMOCHTHAIBL. Takue THITBI

—— CUTHAJIOB TpuMeHsitoTcss B crangaptax 1DMA, GSM, ON/OFF keying,
[mm APCO 25 u TETRA. Ilomumo »toro Digital Scout o6manaer

i S E—

F ]
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BO3MOXKHOCTBIO ~ JIETEKTHPOBAHUS aAHAJIOroBBIX curHanmoB. Digital Scout He mo3Bomser
nerektupoBath cranaapt CDMA, curHanbsl ¢ u3MeHsionledcas yacrtoro wim  PCS.
OtnuuurensHOi ocoOeHHOCTBHIO Digital Scout sBIsSeTcs BO3MOXXHOCTD WM3MEPEHHS YPOBHS
MOIIIHOCTH CUTHaJIa nepenatynka B dBm. J[nama3zon npoBoauMbIx u3MepeHuit ot -5 1o 45 dBm ¢
0TOOpa’keHHEM YPOBHsI CHTHasla Oaporpaduueckoi MKajaol Ha AUCIUIee. ITO OCOOCHHO IMOJIE3HO
JUI OIpENeNIeHUs] MECTONOJIOXKEHUs paJuoNepelaTunKa, a TaKKe MOXKET HCIOJIb30BaThCs s
JMAarHOCTUKU HOCHMBIX PAJHOCTAHLUHI B MOJIEBBIX YCIOBHSIX.

Heanneiinbie Jokatopsl (HJI)

[TpuGopsl HEMUHEHHOM  paaUOJOKALMK  TPEAHA3HAYEHBI JUii  OOHApYXEHHs B
CTPOUTEINIBHBIX KOHCTPYKIUAX INOMEIIEHUN U NIPEAMETAX UX UHTEPhEPA CKPBITHO YCTAHOBJIEHHBIX
pamuornepesaloIuX yCTPOHCTB M APYrHUX TEXHUYECKHX CPEICTB CbheMa HH(pOpMAaIHH,
coJiepKalux B ce0e MoIyNnpOBOJHUKOBBIE KOMIOHEHTBI M HAXOASIIMXCS KaK BO BKIIFOUYEHHOM, TaK
U B BBIKJIFOYEHHOM COCTOSIHUM.

Taxum o6pazom, HJI oGHapykuBaeT TOJbKO paJHO3JIEKTPOHHYIO alnaparypy U, B OTJINYHE
OT KJACCHUYECKOI'0 JIMHEHHOro paauojiokaTopa, "HE BHAMT" OTPaXEHUH OT OKpYKaloIUX
IPEIMETOB, TO €CTh 00J1a/1aeT BHICOKOM MOMEXO0YCTONUNBOCTHIO.

JocrarouHo mupokyo obdnacts npumeHenus HJI nemonctpupyer cienyromas tadiaumna:

O6nacts npumenenus HJI OO0BbeKTHl 0OHAPYKEHHS

1. ITowuck sroaeii B CHEXKHBIX 3aBajax
U pa3pylUEHHBIX 3AaHUAX.

Jlronu, cHaOXEHHBIC HEIWHEHHBIMU
nmaccuBHbIMH (0€3 HMCTOYHUKOB ITUTAHUS)
Mapkepamu. 1

2. ObnapyxeHue CKPBITHOTO
npoHoca (IMPoB03a) JIEKTPOHHBIX YCTPOUCTB

DNEeKTpOHHBIE
panuoarnmaparypa.2

KOMITIOHCHTBI n

yepe3 KIIII 3aBog0B, cki1aioB U TAMOXKEH.

3. ObnapyxeHue
HECaHKLMOHMPOBAHHOTO BBIHOCA IIPEIMETOB
U3 CIOYXEOHbIX TIOMEIIeHUH (KOHTPOJIb
MTPOXOJIOB).

4. OOHapyXeHHE U OIpeeIICHHE

MarepuanbHble WM KYJIbTYPHBIC
[IEHHOCTH, CHAa0)KEHHbIE HEJIMHEHHBIMU
MACCUBHBIMH MapKepamu.3

IIpuemo-nepenaromuye  ycTponuCTBa

MECTOIIOJIOXKEHUS CKPBITBIX DJIEKTPOHHBIX | MOACIYIIMBAaHUA U Iepefadyd JaHHBIX,
CPEJICTB MPOMBIIIJIEHHOTO HIITHOHAXA. MarHuTO(OHBI.
3. JlucTaHIMOHHBII KOHTPOJIb O YHKIMOHUPYIOLINE

Oaraxka ABHAIIACCAKUPOB. PaaAUO3JICKTPOHHBIC CXEMbI, BXOIAININC B

! Bnepable HI 6bin npuMmeHeH Ans oBGHapyxeHus Tepnawmx Geacteve B LUseiiliapun Npu noucke anbNMHUCTOB, 3achiNaHHbIX
naesuHon. [pu 3TOM anbnMHUCTBI CHabXanucb crneuuanbHbIM OTBETYMKOM. OTeYecTBEHHblEe WMMNyNbCHble nokatopbl "OkTaea',
"LivknoH" no cBoum TTX npeBOCXOASIT WHOCTPAHHbIE aHanorM Ha HECKONbKO MOPSIAKOB U MO3BOMSIOT OBHApYXWTb TepnsLmx
6encTeme nopa Tonwei cHera Ao 8 M ¢ pacctosiHus 5 n 10 M cooTBeTCTBEHHO. B Poccun paspaboTtaH 1 3anaTeHTOBaH crneuuarnbHbIv
OTBETYMK, KOTOPbI MOXET ObITb BbIMOMHEH B BUAE peMeLlka AN YacoB, MOABOPOTHUYKA, HarpyaHOro (HacrmMHHOIO) 3Haka, a Takke
yKpenneH Ha pykaBe. Macca oTBeTuvka He npesbiwaet 10 r, MICTOYHMK NUTaHUA He TpebyeTcs. OfHOBPEeMeHHO ¢ aTUM paspaboTaH
NoKaTop C 3KBMBANEHTHOW MMMYNbCHOW MOLLHOCTBIO 22 KBT, Mo3sonsiiowuin obHapyxvBaTb C BO3AYLIHOTO HOCUTENs - BepToneTa
Tepnsawmx 6eAcTBME, CHABXKEHHBIX OTBETYMKOM, C BbiCOTbl 400 M noa cnoem cHera Ao 5 M, cnoem rpyHTa - 20 cm, crnoem gpeBecHbIX
BeTOK - 1 M, nof Bodon - 2 M, Npu Kpencepcko ckopocTu BepToneTa 150-200 km/u.
% BapuaHT yCTaHOBKM NokaTopa B CUCTeMe OrpaHuYeHus JoCTyna criedytolumit: o 6okam npoema wipuHol go 90 cM pacnonaranTcs
AaTYuKN, COeAMHEHHbIE C 3NEKTPOHHBIM GIIOKOM; BBIHOCHOW MyMbT YNpaBrieHUsi UCTONb3yeTCs ANs BKIIOYEHWS 3NeKTPOHHOro 6rnoka,
a TaKKe 3BYKOBOW W CBETOBOW CWUrHanmusauuu; MpW YCTaHOBKE IloKaTop HacTpauBaeTcs Ha OOHapyxeHue MUHUMaInbHbIX
PapuOo3NEeKTPOHHbIX YCTPOWCTB, Hanpvmep, MUHUAaTIOPHOrO PaaNoOMUKPOdOHa, NO BCEW 30HE KOHTPOMS B MpoeMe.

MpumeHenve HIT B mysesix no3BonsieT co3faTtb AOMOMHUTENBHOE 3BEHO B CMCTEME OXpPaHHOW curHanusaumu. MapKupoBaHHble
OTBETYMKOM XYAOXECTBEHHble LeHHocTn OyayT 100%-HO 3aduKkcmMpoBaHbl NOKAaTOPOM C MNepefjaver curHana TpeBOrn Kak Mo

NPOBOAHLIM NNHMAM, Tak M no PaguoKaHarny. bnokuposaTb HJ1 HEBO3MOXHO, Tak Kak Npu OTKMOYEHWM OOLLEro NMTaHWst OH
nepexoamT B peXum paboTbl OT aBTOHOMHOMO NCTOYHMKA.



COCTaB B3PBIBHBIX
pa3MelnieHHbIe B Oaraxe.4

YCTPOMCTB,
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Jns mpaBWIIbHOTO BBIOOpa HeoOXxoaumoil Monenu HJI ocHOBHOe BHUMaHME CIIEHYET
yIeNATh MapaMeTpaM, yKa3aHHBIM B TaOJIuULIE:

OcHOBHBIE  ITapaMeTphI Kparkas xapakrepucTuka
HJI
1. MomHoCTh U3ITy4eHUs Nwmeer nBa acnekra: nossimaer TTX nokaropa u
ABIsieTcs  (aKTOPOM  OMACHOCTU Ul 310POBBS
orneparopa.
2. Pexxum uznydeHus: HamnpsiMyro ¢Bsi3aH ¢ MOIIHOCTBIO H3JIy4CHHUS.
HENPEPBIBHBIN wii | [Ipn HenpepblBHOM peXHME MaKCHMalbHas MOIIHOCTh
VMITYJIbCHBIM. u3nyyeHus gocturaer 3-5 BT u npu qimrensHol padoTte

SIBJISICTCSI ICTOYHUKOM OITACHOCTH ISl omeparopa. [Ipu
UMITYJIbCHOM M3JIy4YE€HHHU MOIIHOCTb B  HMITYJIbCE
nocturaer 300 BT, onHako cpenHssi MOUIHOCTb OYEHb
maina (ot 0,1 1o 1,5 Br).

3. UYacrora wu3Iy4YeHUs
(mnsa paznuuHbix Mojeneit 880-
1000 MI ).

TTX nokaropa mpH TOHUXKECHHUHU YaCTOTHI
CYIIECTBEHHO TMOBBIIIAKOTCA B CBSI3M C  JIByMs
dakTopaMu: HKCIIOHEHIIMATBHBIM POCTOM 3aTyXaHUSA
CHUTHAJIa B 3aBHCUMOCTHM OT YaCTOThl M IOHWKEHHEM

MOILHOCTH npeoOpa3o0BaHHOIO CUTHaJIa pu
YBEIIMYEHUH YacTOTHI JIOKaTOpa B CHIYy (U3NYECKOH
OpUpPOABl  Tpolecca  NMpeoOpa3oBaHUS  YACTOTHI

MI0JIYTIPOBOTHUKOBBIMH NPUOOPaMH.

4. OOHapyxuTenbHas
XapaKTepUCTHKA (MaKCHMaJIbHAS
riyouHa OOHapyXeHHS
O0OBEKTOB B  MacKHUpyoIen
cpene).

JIns moMeleHUd STUM MNapamMeTpoM SIBIISETCS
MaKCUMaJIbHasi TOJIIMHA CTPOUTEIBHBIX KOHCTPYKIIUH,
Ipy  KOTOPOM MPOUCXOIUT OOHApY>KEHUE OOBEKTa.
VYcpenHeHHble XapaKTEPUCTUKHU: JIJIST KEIe300€TOHHBIX
cteH - 50 oM, 11 KUPIIUYHBIX U JepeBsSHHBIX - 70 cM.

YHuBepcaabHbIe NOMCKOBBIC IPHOOPBI

YHuBepcanbHblil nouckoBblii npudop D-008

. -
=1
i | _
u I 3 m 1
SE211

YHuBepcanbHbIi ToucKoBbIi nprdop D 008 npennaznaueH

JUTSL OTIEPAaTUBHOTO OOHAPYKEHUS U JIOKATTU3alliK pabOoTaIONINX

paauomnepenaomux ycrpoicts (3I1Y), a Takxke mpoCTyIMBarOIIIX
YCTPOMCTB, UCMIONB3YIONIUX JUIS TTepeiadr HHPOpMaIiu

npoBoubie uaIA. D 008 nMeeT 1Ba kaHaia 0OHApYKEHUSI:
netextop nons ([I1), npennasnauenusiii st moucka (PITY);
aHanu3aTop NpoBoHBIX JUHUHN (ATLJ]), npeaHa3sHaueHHBIH IS
MOMCKA MPOCIIYIINBAIOIINX YCTPOICTB, UCIIOJIB3YOIINE IS

nepeaaun naopmaruu npooaubie uHUH (380/220B,

TeneOHHbIe, CHTHATU3AIIUHY U T.11.)

* [loctaTouHO 3cpeheKTUBHO MpumeHeHne HIT B cnyx6ax 6e3onacHocTn asponopToB. B aTom criyyae gaTumku yctaHaBnmBaloTCH C
[BYX CTOPOH TpaHcnopTepa, YTo NO3BOMSIET OCYLLECTBNATL 4OCMOTpP Baraxa, ABUXYLLErocs No KoHBenepy.
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[Tpunmun gevicteus D 008 B pexxume [[I1 ocHOBaH Ha IMPOKOIOJIOCHOM I€TEKTUPOBAHUU
AIIEKTPUYECKOTO TOJIs, YTO N03BOJIsAEeT oOHapyxuBath PIIY He3aBHCHMO OT UX BHJIa MOIYJISIIUU.
Panuyc oOHapyKeHUs 3aBUCUT OT U3ITy4aeMOW MOIIHOCTH, 9acTOThl PITY, anexkrpoMarauTHOR
00CTaHOBKH B 00CIIeTyeMOM ITOMEIIEHNUN U COCTABIISIET MpuMepHO 1M npu MorHoctr PITY SMBT.
Hannuaue atTenroatopa obierdaet paboTy B YCIOBHSIX CIOKHOW IIKTPOMArHUTHOW 0OCTaHOBKH,
MPUCYILIEH KPYITHBIM MPOMBILIUICHHBIM LIEHTpaM. ATTEHIOATOp TaKXkKe MOJIe3eH [Tl JTIOKATU3aI|H
MomiHbIX PITY. AKTHBHAs BHICOKOYACTOTHAsI aHTEHHA MpeAHa3HaueHa g novcka PITY
pabortarommx B CBY nuamazone. AITJI cocTouT 13 BHENTHErO MMPOBOJIHOIO aanTepa,
00ecreYnBaroIIero MOAKIIYEeHUE K JIMHUSIM ¢ HanpspkeHueM 10 S00B, u coocTBeHHO
CyHepreTepoIMHHOTO MPUEMHHUKKA C PYYHOU NMEPEeCTPOrKoN 4acToThl. KOHTPOJIb 3BYKOBOI
UH(OPMALIUU TPOU3BOJUTHCS TTOCPECTBOM T'OJIOBHBIX TeNEe(OHOB TUOO Yepe3 BCTPOSCHHBIH
TPOMKOTOBOPUTEIb, ITpuueM Kak AM, Tak 1 UM curnanoB. beicTpoe u HafeKHOE MOAKIIOUEHNE
MIPOBOHOTO aJanTepa K pa3IuIHBIM THITAM MTPOBOIHBIX JIMHUH, 0OecriednBaeT Habop
CHEIHMAalIbHBIX HAcaloK. PexXUM akKycTUYECKOM 0OpaTHOM CBSA3M MO3BOJISET UCKIIIOUUTH JIOXKHbBIE
cpabarpiBanus D 008 Ha JOKaIbHBIE SJIEKTPOMAarHUTHBIC TIOJISI M MHICTH(PHUIUPOBATH
MPOCITYIIMBAIOIINE YTCPOICTBA 110 XapaKTEPHOMY 3ByKOBOMY cuUrHaiy. JlecsiTucerMmeHTHas
CBETOMO/IHAA IIIKaJIa U 00€CIIeUnBaET HATJISAHOCTD U YA00CcTBO Tipu padote ¢ D 008.

TexHMYeCcKre XapaKTEePUCTUKHU JETEKTOPA MOJIS:
o Juanazon yactot, MI'tr 50-1500
o UysctBuTenbHocTh 1m0  Bxoay, MB F=100MInu; F=400MI'n; F=800MI'w;
F=1400MI'1 2; 2; 1,5; 6
Ocnabnenue arreHraropa, ab 20
Jlnana3on yacToT akTuBHOM anTeHHBI, MI'11 400-1500
Ycunenne akTUBHOM aHTEeHHBIE, 1b 7
JunaMuueckuil nuamna3od uHaukatopa, b 20
Jlnana3oH 4yacTOT aHaNM3aTopa NPOBOJHBIX JTUHUH,
- HIDKHASA rpaHuna He Ooitee MI'1] 0,05
- BEpXHsIsl rpaHuLa He Oonee 7
o YyBCTBUTENBHOCTH TpH OTH. ¢/11 201b,
rnyouna AM 30%, mB 4
[Tonoca nponyckanus, kI'1 200
Bua monynsauuun AM, UM
Makc. BXOJHOE HanpshKeHHe MpoBOAH. anantepa, B 500
Hamnpsokenne nutanus, B 9
[TotpebnsemMslii TOk, He Oonee, MA
Jexypublii pexum 30
Pabounii pexxum 100
["abaputhl ocHOBHOTO Os10Ka, MM 148x68x24
I"aGapuTts! uexna-cymku, MM 180x100x75
Bec ocnoBHoro 61oka 0,18
Bec 6pyrToO, KT 0,55

O O O O O

@)
O
@)
O
@)
O
@)
@)
@)
O
@)

ITUPAHBS-P

"[Inpanpsa-P" npennazHauen s npoBeAeHUS
OTIEPATUBHBIX MEPOIIPUATHUH 110 OOHAPYKEHUIO U JIOKATU3AIIH
TEXHUYECKUX CPECTB HEIJIACHOTO MOTy4YeHus uHpopmanuu, a
TAK)K€ JUIs BBISIBJICHUS U KOHTPOJIS €CTECTBEHHBIX U
HCKYCCTBEHHO-CO3/IJaHHBIX KaHAJIOB YTE€UKU HH(POPMALIUH.
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[TpuGop cocToUT N3 OCHOBHOTO OJIOKA YIIPAaBICHHS W WHAWKAIIUN, KOMILIEKTa
npeoOpa3oBareseii ¥ MO3BOJISIET padOTaTh B CICAYIONIUX PEKUMAX:

. BBICOKOYACTOTHBIN IETEKTOP-4aCTOMED;

. CKaHMUPYLIMH aHAJIU3aTOp IPOBOJHBIX JIMHHMI;
. nerexrop MK-usnydenuis;

. JETEKTOP HU3KOYACTOTHBIX MATHUTHBIX IOJIEH;
. BUOPOAKYCTHUYECKUI TPHEMHUK;

. AKyCTHUYECKHUN TPUEMHHK

[Tepexon B 110001 U3 PEKUMOB OCYIIECTBISETCS AaBTOMAaTHIECKH MPHU TIOIKITIOYCHUH
COOTBECTBYIOIIEro rpeodpaszoparens. Mudopmarus otodpakaercs Ha rpaduueckom XKKU
JUCIUIEE C MOJCBETKOM , aKyCTUUECKUI KOHTPOJIb OCYLIECTBIISIETCS YEPE3 CIIELUAIbHbBIE TOJIOBHBIE
TeneoHbl, TUO0 Yepe3 BCTPOSHHBINH IPOMKOTOBOPUTEINb. Y IPaBlIeHUE MPUOOPOM MTPOU3BOIUTHCS
¢ moMouIbio 16-TH KHONMOYHOH Ki1aBUaTypbl. O0ecrednBaeT BO3SMOKHOCTD 3aIOMUHAHUS B
SHEPro3aBUCUMOi maMatu 28-mu u3zoOpaxkenuit. B "[lupanbs" nperycMoTpeH BbIBOJ HA AUCILICH
KOHTEKCTHOW TOMOIIIM B 3aBHCUMOCTH OT PEXHMa PaOOTHI.

[Tpubop mo3Bossier 06padbaThIBaTh MOCTYIMAIONINE HU3KOYACTOTHBIE CUTHAJIBI B PEKUME
ocuuiuiorpada 1o CreKTpoaHaau3aTopa ¢ MHIWKalUel YUCIeHHBIX mapameTpoB. Kpatkoe
OTIHCaHKE MOPSAKA YIIPABJICHUS PUOOPOM B PEKUMAaxX OCIMILIOrpada U CIeKTpOoaHAIN3aTopa
3/1€Ch.

[Tpubop "Iupanesa-P", B otnmuune ot "[Tupanss', o6nagaeT HOBBIMA BO3MOKHOCTSIMH.

1. VYupasnenue ckanupyrompM npuemankom trna AR-8000(AR-8200). YnpasieHue
BO3MOYKHO B PEXKHMMax BbBICOKOYACTOTHOI'O JIETEKTOPa-4aCTOTOMEPA U CKaHMPYIOLIETro aHaau3aTpa
IPOBOAHBIX JIMHUN. YIIpaBJIeHUE 3aK/II0YAETCs B YCTAHOBKE CKaHEepa (KaKk aBTOMaTHYECKOe, TaK U
10J] YIPaBJIEHHUEM I10JIb30BaTeNIs ) Ha 4acTOTy IpuHuMaero curnana "[lupanpsa-P".

2. Pa6ora ¢ IBM PC coBMECTHUMBIM KOMITBIOTEPOM.

3. VYnpasnenue "[lupanpa-P" ¢ komnbrotepa. Co3nanue 0a3bl JaHHBIX rpaduveckoil u
3BykoBOM uHGpopMmanuu. Wnentudukamus paguocuranoB crangapra BLUETOOTH wu
WLAN(802.11) (Tonbko i1t mprOOpOB ¢ cepuitHbIM HoMepoM 517 U BblIIe)

4, OG6HoBeHNe mporpaMmHOro obdecrieueHus: (firmware) ocHOBHOTO OJioKa uepes
WNurepHer.

"[Mupanbs-P" BeInoiaHEH B HOCUMOM BapHuaHTe. JJis ero NepeHoCKH U XpaHEeHUs
HCIIOJIb3YETCS CrielnanbHasi CyMKa, IPUCIIOCOOJIEHHas U1l KOMIIAKTHOM U yJIOOHOM YKJIaJKU BCeX
3JIEMEHTOB KOMIUIEKTA.

"[Mupanbs-P" 3amuien ceunerenscTBoM Poccutickoit deneparuu Ha MOJIE3HYIO MOJIETH

CPM-700 - ynuBepcaabHbIii NpudOp 00HAPYKEHUS

VYHuBepcalbHbli  MpuOOp  OOHapyXeHUS
YCTPOMCTB HEIJIACHOTO MOJY4YeHHs] HH(OpMAaIUU.
OOHapyXuBaeT pajiuOMHUKPOQOHBI, TeJIepOHHbIE U
CEeTeBbIC TePEIaTUNKH, a TAKKe PaJTHOCTETOCKOIIBI
B auanaszoHe yactoT or 15 xI'm mo 3000 ITm.
[IpoBepsier Hanmuume YCTPOWCTB C IHepenaden
uH(GOpMAIIMY 10 TMPOBOHBIM JIMHUAM, B TOM YHCIIE
nmo TtenedoHHBEIM JmHHSIM U cetm 220 B B
muanazone ot 100 I'm o 15 xI'u. OGHapyxuBaet
yCTpoWcTBa ¢  mepedadeld  uHopmanuu B
uHppakpacHOM JuanazoHe u mnpubopst ¢ HY
M3JIY4CHHEM (IUKTO(POHBI, BUEOKAMEPHI).
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OcHOBHBIE BO3MOKHOCTH:

e PU-30H1 oOHapyXHBaeT CKpbIThbiE TelehOHHbIE, KOMHATHbBIE UM MEPEHOCHBIE KYUKH,
a TakXKe UMIIYJIbCHBIE CIEISIIME YCTPOMCTBA, JAMCTAHIIMOHHOE YIPABIICHHE,
YCTPOMCTBA C U3- MEHSIOIICIHCS YaCTOTOM;

e 301 VLF o0HapyxuBaeT cereBble IE€pENaTUMKH, KOTOpPbIE HCIONB3YIOT Bamry
MIPOBOAKY JUIS ITepeiadyul HHPOPMAIIHH;

® BBICOKOUYBCTBUTEIBHBIA  YCWIMTENIb  JIONOJHHUTEIBHOIO  BXOJa  IO3BOJISET
MpOCIYyIINBaTh TeJIeQOHHbIE MPOBOJA HA HAIMYUE CKPBITBIX MHKPOGOHOB WIH
MoauduKay 000pyI0BaHHUS,

e (yHKUMS MOHMTOpAa TpeBOrM OOECHEUYMBAET 3aLIUTY IOCJIE€ MPOBEPKU M IMOCTOSHHO
MpEAYNPEXKAAECT O NOSIBJICHUU HOBOTO YCTPOICTBA;

® BBIXOJ Ha JIUKTO(OH MO3BOJIIET COXPAHATH IMOAO3PUTENBHBIE 3BYKH C 30HIA WIIHU
JIOTIOJTHUTEBHOTO BXO/Ja. B KOMIUIEKT mpubopa BXOASIT PaguoyacTOTHBIA 30HI IS
MIPOBEPKHU PAANOINANIA30HA, 30H JJI1 IPOBEPKHU IPOBOJHBIX JIMHUMN, a TAKKE 30H] IS
oOHapyKeHHsI YCTPOMCTB ¢ nepenadeit maopmarmu o cetu 220 B.

JomnonunurensHo npubop xommiekryercs HU-3ongom MLP-700, UK 3ou10M IRP-700 u
30HJIOM MPOBEPKU aKyCTHUeCKoW mponunaeMoctu nomemenuii ALP-700. Taxxe cymecTtByer
HaOOp YCTpOMCTB ansi oOydeHus nepconana: paauonepenatuuk TTM-700, UK nepenatunk IRT-
700 u ceteBoii nepenatark CCT-700

JderexkTopbl TUKTOPOHOB

Wcnonp3yrorcsi Ui BBISBJICHUS  TOMBITOK  HECAHKIIMOHHUPOBAHHOW  PETUCTPAIUH
KOH(HICHIIMATBHBIX MIEPErOBOPOB MOPTATUBHBIMHU 3BYKO3anuchiBatommu ycrporictBamu (I13Y)
- TUKTO(OHAMHU U UM MOA00HON anmapaTypoi.

[IpuHuMn neficTBUs NpuOOPOB OCHOBAH HA BBISIBICHUU:

® XapaKTEepHOI'0 CHUTHAJA, CO3[JaBAEMOr0 IIETKAMHU BPAIAOLIETOCS IBUTATENS;

® DJIEKTPOMATHUTHOTO MOJISA, CO3/1aBa€MOT0 T€HEPATOPOM MOIMAarHUYUBAHUS JTUKTO(POHA.

Pamuyc oOnapyxenus mopratuBHoi monenun RM-100 (ckpbiToe HomieHue, 0e33BydHas
WHJUKAIMS C TIOMOIIBI0 BUOPAIIMOHHOTO CUTHAJIA TPEBOTH) cocTaBiseT 15-45 cm.

C mosiBIeHHEM aJanTHBHBIX CTAIMOHAPHBIX CHUCTEM paguyc OOHapyKEHUS HEKOTOPBIX
TUIIOB I[I/IKTO(l)OHOB YBCIUYUIICA 10 150 CM, IOABUIIACh BO3MOKHOCTH 3aIlIOMHHAHUA CIICKTpa
MOMEX.

RS Turbo

Kommiekc RS Turbo mnpennasnauen mis
ABTOMATHU3AIMH BEChbMa TPYAOEMKHX U TPEOYIOIINX
JIOCTaTOYHO BBICOKOM KBaIM(HUKAIMU [EepcoHaIa

onepanui oOHapyKeHHs, KJaccudukanuy,
UACHTU(DUKAINY, JIOKANIU3alMK U HEUTpanu3aluu
HCTOYHUKOB HECaHKLMOHUPOBAHHBIX

paAMOU3NyYeHUH, HampuMep MOCIYIINBAIOIINX
ycrpoicTB. [IpakTuueckn 0e3 ywyacTus omepaTtopa
9Ta CcHCTeMa C  BBICOKOMl  CKOpPOCTBIO H
JIOCTOBEPHOCTBIO BBISBISIET B KOHTPOJIUPYEMOM
MOMEIEHUU PaAUuOMUKPO(POHBI U  TelePOHHBIE
panuornepeaTyuku ¢ JIIOOBIMUA BUIAMHU MOIYJSIUM M KOJUPOBAHUSA, (YHKIHMOHHUPYIOLIME Ha
gactotax g0 2600 MI'm. Bpemsi ckaHMpoBaHMs BCETO aMamna3oHa 4YacToT cocraBiuser 1,5 - 3
MuHyThl. C momomsio koHBepTepa RS1000/L xomruiekc oOHapyXMBaeT CHTHalbl, KOTOpHIE
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NEepeaaloTCs MOACTYIIMBAIOIUMHE  YCTPOHCTBAMU IO CETH JJIEKTPONUTAHUS WM  JHOOBIM
MIPOBOJIHBIM JIUHUAM B nuarna3one 9actoT oT 600 'y mo 10 MI'n, a Takyke B mH(paKpacHON 4acTu
ONTUYECKOTo Juana3zoHa. OJHOBPEMEHHO KOMIUIEKC € JOCTATOYHOW TOYHOCTBIO YKa3bIBAET
MECTOINOJIOKEHNE 00HAPYKEHHBIX PaIMOMUKPO(POHOB ¢ OOBIYHON YAaCTOTHON MOIYJISALMEH, a IIpU
HEOOXOUMOCTU - HEUTpanMu3yeT MX M3JIy4YEHHs C IOMOULIbI0 MPOrpaMMHPYEMBIX I'€HEPATOPOB
curnanoB RS1100/N u RS1110/N.

Kommieke RS Turbo pacnonaraer ygoOHbIME HpOrpaMMHBIMU CPEICTBAMU HAKOIUICHUS,
00paboTKH, aHAJIM3a U XpPAaHEHUs JAHHBIX PagUMOHAOIIONEHUS, PETUCTPALMK JEMOAYINPOBAHHBIX
CHUTHAJIOB M WACHTH(QHKAIMKA HMCTOYHUKOB u3NydeHHd. OCHOBHas 3a7aya yHpaBISIONMICH
IporpaMMbl KOMILIEKCa - OOJIETYUTh OIEpaTopy aHalu3 IHocTynaromeid uHpopMaluu o
MHOT'OYHCJIEHHBIX UCTOYHUKAX PAaJUOM3IYy4YeHUH. B mponecce npocMoTpa 3aJaHHBIX JAMala30HOB
U 00pabOTKU NOJYYEHHBIX JaHHBIX IPOrpaMMa COCTaBJSIET CHUCKU OOHAPYXKEHHBIX CUTHAJIOB, B
KOTOPBIE 3aHOCATCA UX MapaMeTpbl W KIacCU(UKAIMOHHBIC TPU3HAKU. 3aT€M, C IOMOIIBIO
CPEICTB AaHaIW3a IPOrpaMMbl OIEPATOP MOXKET JETAIBHO HCCIIEN0BaTh XapaKTEPUCTUKU
MHTEPECYIOIIEr0 CUTHala, HallpuUMep, €ro paauoCcieKkTp, FTApMOHUUYECKUN COCTaB WM PEAaKLMIO Ha
UMITYJIbChl aKyCTUYECKOI'O 30HIUPOBaHUS U T.J., I0JIy4asi BCIO HEOOXOAMMYI0 MH(OpMAIUIO JUIs
IPUHITHS 0OOCHOBAHHOI'O PELICHUS O HAIMYUU B IOMELIEHUH MTOACTYIINBAIOIIUX YCTPOUCTB.

Bosmoxnoctu komrmiiekca RS Turbo

. OOnHapyxeHHu€ M3JIYy4eHHM CKpPBITHO YCTAaHOBJEHHBIX B  KOHTPOJIMPYEMOM
MOMEIIEHUH PaJUOMHUKPO(POHOB € JIFOOBIM THIIOM MOAYJISLUU U KOAUPOBAHUS PEYEBOT0 CUTHAJIA.

. OOHapy)XeHHE AaKTHBHBIX TeJe(OHHBIX PaAIHONECPENATINKOB, MOJKIIOUYEHHBIX K
JUHUSAM TeJe(POHHBIX alapaToB, HAXOIAIIMXCS B KOHTPOJIUPYEMOM ITOMELICHUH.

. OOHapyXeHH€  CHTHAJIOB  MOJACIYUIMBAIOUIMX  YCTPOWCTB,  MEpearolnx
MH(POPMALIMIO HA HECYLIUX YacTOTax 10 CETU AJIEKTPOIUTAHUS, Tele(OHHBIM UITH JIFOOBIM APYTHM
IIPOBOJAHBIM JINHUSIM.

. OOHapyXeHue CUTHaJIOB ONTHYeCKUX nepenaTuukoB MK-nuanasona.

. Hcnonb3yss KOJOHKM aKyCTHYECKOM CHCTEMBI, HM3MEpPEHHE pPACCTOSIHUM 10
0OHapyKEHHBIX NEPEIATYMKOB CO CTAHIAPTHONW YaCTOTHONW MOIYIISILIUEH.

. Borunicnenue koopAauHaT OOHApY)KEHHBIX TMEpPEAATYUMKOB, HAXOJAIIUXCA B
KOHTPOJIUPYEMOM ITOMELIECHUU.

. CraTtucTudeckuil aHaau3 3arpy3ky 3aJaHHOTO paJinoInana3oHa.

. biiokupoBKa OZHOTO WM HECKOJBKUX DPAJMOKAHAIOB HECAHKIUOHUPOBAHHOU

nepeJavyy Wik yTeuku MHpOpMaluy U3 MOMEIIEeHHUS.

[Tpunnuns! pabots! kommekca RS Turbo

C nosiBIeHHEM NEpeAAoIINX YCTPONUCTB, pabOTAIOIIUX B PEKMME CKAaYKOB IO YacToTe, U
CHCTEM, MHCIOJB3YIOIMX HAKOIUIEHHEe HH(pOpMallMM C TOCIEAYIoUed KOpOTKOW mepenayeit
JAHHBIX B IIMPOKOM I0JIOCE, PE3KO YXKECTOUMINCh TPEOOBaHUS K CKOPOCTH PabOThI MOMCKOBBIX
KOMIUIEKCOB U almaparypsl paguokoHTpons. [Iporpammuoe ckanupoBanue d¢upa (30 - 40 MmunyT)
HE MOXXET 00ECNeYUTh CKOJIb-JINOO MPUEMIIMMYIO BEPOSITHOCTh OOHApPYKEHHUS TAKUX YCTPOMCTB.
OTO CBsI3aHO C TEM, YTO CHHTE3aTOp NpPHUEMHHMKa IepecTpauBaeTrcsi JOCTaTOYHO OBICTPO, HO
CHUCTEMa KOMaH]| YIPAaBJIAIOIIEro KOHTpOJIEpa MPUEMHHKA MOCTPOEHA TaK, YTO BCE YCTAHOBKHU
NpUEeMHHKA MTPOU3BOAATCS 3aHOBO MPH KAKIOM Ilare, 4To U He MO3BOJSAET OBICTPO CKaHUPOBATh
nuamnasoH. [IpakTuyecku CKOpocTh paboOTh KoMIiekca orpanuwdeHa BenmuunHodt NxF, rme N -
YHCJIO IAr0B CKAHUPYIOIIEro MIPUEMHHKA B CEKYHAY, a F - monoca ananmsa. OTcroga cienyer, 4ro
HauOOJIbIIIEH CKOPOCTBIO PabOTHI 00JAAIOT CHCTEMBI, UMEIOIINE IIHPOKYIO TOJIOCY aHaIn3a,
KOTOPYI0 MOXHO IIOJYyYUTh JIMIIb HAa BBIXOAE IPOMEXKYTOYHOM YAacCTOThl CKAaHUPYIOLIETO
npuemMHuka. Hawmbonee paBHOMepHOU mosocoir [IY u OTCyTCTBHEM JIOKHBIX YacTOT W3
CKaHUPYIOIUX MPUEMHHUKOB, MPEICTaBIEHHBIX Ha PbIHKE cUCTeM OezomacHocTH, obnanaer AR-
5000. MakcumMasbHasi CKOPOCTh MOUCKA JJIsl CUCTEM MOCTPOEHHBIX Ha ero Oaze coctaBiser 15x 8
= 120 MI'n B cexkyHIy, M HHMKaKue JalbHEHIINE YXMIIPEeHUs Oe3 B3JIOMa YIPaBIAIOLIETO
KOHTpOJIJIEpPA HE MOTYT IPUBECTH K YBEIWYEHHUIO 3TOM CKOpOCTH. OOHAKO M €€ I0CTUYb
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MPAKTUYECKH HEBO3MOXKHO, TaK Kak TpeOyeTcst BpeMs Ha IPOrpaMMHYI0 00pabOoTKy, 0TOOpakeHHe
uHpopmarun u T1.1. [lodTOMy Tmipu BBIOOpE HEIOPOrOM TMOWCKOBOM CHCTEMBI CIEIyeT
OpPUEHTUPOBATHCS Ha ob1ee BpeMs IIpOX0Ja  BCEro Juana3zoHa CKaHepa.
Anamn3 no ITY moxer mnpou3BOAMTHCS JIMOO MOCIENOBaTeNIbHBIM CKaHUPOBAHHUEM, JHOO ¢
UCTIOJIb30BaHUEM IHM(PPOBOH 00pabOTKM CHTHAJIOB IO aJIrOPUTMY OBICTPOro mpeoOpa3oBaHUS
®Oypee (FFT). Anmaparaelii aHanu3atop curHaioB RS turbo sBisieTrcss aHamuzaTopom
MOCJIEIOBATEILHOTO THUMA M IpeaHa3HaueH Juisi ObICTPOro aHaiM3a Auana3oHa C mepeaayei
naHHbIX mo muHe RS-232, mi6o yepe3s USB nopt. OcHoBHas Bepcus paspadborana misa 14 10,7
MI'n nox npuemHuk AR-5000. [{ns pabotsl ¢ npuemaukamu AR-8600 u AR-8200 pa3pabGoransl
Bepcun RS Turbo mox T4 45,05 MI'n. Bpems mpoxoaa aumanazona ot 10 MI'm mo 2,6 I'T
cocraisier 0,5 - 2,5 munytel. Kpome toro, paspabareiBaercs Bepcus RS Turbo ¢ mpsimbim
AQHAJIM30M HU3KOYACTOTHBIX CHUTHAJOB B CETH DJIETPOMUTAHUS, TPOBOJAHBIX KOMMYHHKAIUSAX U HA
BbIxoAe npueMHuka MK nuanaszona. Bo3MoXHO ynpaBiieHHE IO KOMIIBIOTEPHOW CETH WIIA 4epe3
moneM. IlouckoBeie komruiekchl cepu RS Turbo mnonHOCTRIO OTBEeYarOT TpeOOBaHUSM,
IPEIbABISEMBIM K CUCTEMaM OJIM)KHErO PaJUOKOHTPOJIS, a MO LIEHE U BO3MOXHOCTSAM HE UMEIOT
AQHAJIOTOB HA PHIHKE MOJOOHBIX CUCTEM.

MuorodyHknnoHaabHblil nouckoBbiii kommiaeke OSCOR-5000

[TouckoBeiii komIiekc amepukanckod (upmbel REI: OMHU-CHEKTpanbHBIM KOPPEISITOp
OSC-5000 (OSCOR), mpeacraBisonmii co00il TEXHOIOTUYECKH MEPEIOBYIO0 CHCTEMY Ha PHIHKE
0e30MacHOCTH, TMpeIHa3HAYEHHYI0 [UIsl TPOBENCHUS TECTOBBIX HCCIEAOBAHUN MPOTUB
pa3BeAbIBATEIbHBIX AIEKTPOHHBIX YCTPOUCTB.

OSC-5000 mpencraBiasier coOOH  IEIBIA  KOMIUIEKC
YCTPOMCTB, pabOTAIOIIMX COBMECTHO JIJISl PEIICHUS OJTHONH OCHOBHOM
3aJjauM: NMPOBEICHUS IPOBEPKU MOMEIICHHs Ha PO(eCcCHOHATEHOM
YpOBHE C LENbIO BBISBIEHUS ILIEJIOT0 psAa TEXHUUECKUX KaHaJIOB
yreuku  uHpopmauumu.  [uzaitmepst  Research  Electronics
International ouenp Xxopomio mopaGoTanu HaJ KOMIIOHOBKOHM Bcex
qyacTel ycTpoicBa, IO3TOMY II0JIb30BaTeNlb IOJy4aeT BechMa
KOMIAKTHBIH YeMOJAaHYMK, BMEIIAOIMUH B ce0s KaK OCHOBHOM
KOMIUJIEKT, TaK U OOJIBIIIMHCTBO OMLMH pacIIuPEHUs] U aKCEeCCyapoB.

OSCOR mnpennaznaueH AJjis OnpeneseHrss OCHOBHBIX BUIIOB
aynuo- u Bugeomnepenad (OSC-5000 Deluxe wmu OSC-5000 +
OVM-5000) B pagwoauamna3one, WH(MpaKpacHOM JHWAIa30HE U
MIOKCKA CUTHAJIOB B AJIEKTpUYECKOH ceTu. JIerkuii B NCIOIb30BaHUH,
npuOop TMO3BOJNSIET OECHIYyMHO HPOBOJAUTH  aBTOMATHUECKHM
KOHTPOJIb U OOHApYyKEHHE MOACTYIINBAIOLINX YCTPOUCTB B TEUEHUE
24 gacos.

IlopraTuBHBIN (BCE B OJHOM KE€HCE) M NMPOrPaMMHUPYEMBIH
KOMIUIEKT TECTHUPYIOIIEro 00OpYyIOBaHMs, KOTOPBIM MO3BOJISIET B aBTOMAaTHYECKOM pEKUME, B
TedeHue 24 4yacoB, HENPEPHIBHO CKAaHMPOBATH BECh PAJAMOAMANA30H M OECUIYMHO OIpPEIesiTh
MOJICTYUIMBAIOIINE YCTPOMCTBAa. BBICOKOUYBCTBUTENBHBIM NPUEMHUK cKaHupyeT ayauo (50Im-
15kI'), pammouactorsl (10k[m-3ITm), a Takxke wuHPpakpacHsie (850-1070nm) Pexum
ayJIuoaHaan3a IEMOTYJIUPYET MOTYyYSHHBIH CUTHAI B ay/IMO U MOATOTABIMBAET €ro s paboThI C
KOpPENnsTOPOM ~ AKYCTUYECKMH KOPPEISATOp COMOCTABISET TOJYYEHHBIH ayJuOCHUTHAlT C
MACCUBHBIM 3BYKOBBIM ()OHOM JUIsI aBTOMAaTHYECKOTO OOHAPYXEHHS MOJCITYIIHBAIOIIAX
YCTPOMCTB.

B xommiekt Deluxe Bxomsrt:

OSC- Ocnosnoit komruiekt OSCOR Base Unit
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Video Option-Multiformat: omuums s AETEKTHPOBAHHS BHUICO CHI'HAJIOB
[To3Bomsier ucmonszoBath OSCOR st mpocMoTpa 00HAPYKEHHOTO BUICOCUTHAIA.
Ucnone3yercs s oOHapyKeHHsI CKPBITBIX BHaeokamep. llogmepkuBaer
crangaptel NTSC, PAL u SECAM. Bxirouaer B ce0sl Tu1aTy BUI€0-AEMOIYJISTOPA,
BCTpPOCHHYIO B OCHOBHOW Osiok OSC-5000 m nBa MOHHTOpa, YKIIAABIBAEMBIX B
OTCEK JJIsl XpaHEHHUS aKCEeCCyapoB.

Video Patchcord: Bumeo kabGenb.CyXHT HJiE COCTUHEHUS MOHUTOPOB U
BHIe0-AeMoysitopa ommuua OVM-5000.

[TopratuBHBIN TUKTO(POH ¢ KabeaeM MOAKITIOYCHUSI.

Triangulate and Locate Option: ommus JoKaaM3aluyd pagdnoOMHKPO(OHOB.
DTa omumus peanM3yeT 3alaTeHTOBAHHBIA  MPOIECC  BBIABICHHS  MeCTa
PAacIIONIOKEH s MOACITYIIMBaKoIero ycrpoiictea. REI 00amaer 9KCKIIIO3UBHBIMU
npaBaMu Ha naTeHT | nenna Yuanena (Glenn Whidden) - aBropa marenra.

Modular Phone Adapter: amanTep s TOAKIIOYEHUS K TeleOHHOU
JIMHUM. Y HUBEPCAJIbHBIN afanTep s MOAKIIOYEHUsA K 2-X, 4-X, 6-Th Wiu 8-mMu
MIPOBOIHBIM TeJIe(OHHBIM JIMHHSIM IS IIPOBEICHUS UX TECTUPOBAHUS.

Cigarette Lighter Adapter: agantep mnoakioueHus K OOpPTOBOW ceTH
aBToMoOmIs 12B

Locator Probe Extension Cable: ymmMHEHHBIH KaOelb IS TOJKIIOUCHUS
30H/I0B

Microphone: MUKpo(OH JUCTAaHIIMOHHOTO YIIPaBJICHUS

Multi-Purpose Cable: MHOrOGyHKINOHATBHBINA Kabenb. Vcmomb3yercs s
MMOAKJIIOYEHNS BHeIIHel anTeHub! o MIC-5000.

KoHTpoJsIb NPOBOAHBIX KOMMYHUKALUH

DS-Line - konBepTop KoMMyHuKanmii u cern 220 B

[lozBomsier ¢ NOMOWIBIO  CKAaHUPYIOLIETO
NpUeMHHUKa U Tiporpammbl Tuna DigiScan-2000/DigiScan
EX BBINIOJIHUTB NIPOBEPKY:

e KoMMyHuKanui TenepOHHBIX JIMHUH,

Kabenenn curgammszanmu u cetu 220 B Ha
IpeIMET NEpefadyd 0 HHUM aKyCTHYECKON
nHpopManuu.

e UudpakpacHoro nauama3oHa Ha MpeaMer

Hannuus UK 3akmanku.
e DJIEKTPOMAarHUTHOTO JAMaria3oHa Ha TMPEeAMET

HaJIM4Us IEKTPOHHBIX YCTPOMCTB BHYTPHU IIPEIMETOB.
e (CBepx3BYKOBOTI'O /Mana3oHa Ha MpeAMET UCIOJIb30BaHUs CBEPX3BYKOBOM 3aKJIaIKH.
[TpuHmn paboTel KOHBEPTOpPA OCHOBAH Ha nepeHoce nuanazoHa 0—10 MI'n Ha quana3zos,
KOTOPBII MOXKET NMPUHUMAaTh CKaHUPYIOIMKA npueMHUK (Hampumep, 20—30 MI'm). Ilporpamma
DigiScan EX no3Bosnsier pabotats ¢ DS-Line B «mipo3padHoM» peXUMe - Ha KpaHe KOMITbIOTepa
Oyzner otobpaxarbesi criektp oT 0 1o 10 MI', B To BpeMsi Kak NMPUEMHHUK OyAeT HAaCTPOEH Ha
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nuanazon 20-30 MI'n. IlpockanupoBaB 3TOT [AMara3oH, ONEPaTOp CMOXKET YBUAECTh HAIUYME
CUTHAJIa, HACTPOUTHCSI HA HEro U MPOCIYIIATh €ro MPU Pa3IMYHbIX peXuMax mMonaynsuuu (AM,
FM, WFM u 1. 1.). B DigiScan EX M0XHO HCIIOIh30BaTh JHOOBIC TECTHI, HAIPUMEP, MACCUBHYIO
WM akTUBHYIO Koppemsnuto. Cerb 220 B mpubop npoBepsieT yepe3 cBoi kabeslb MUTaHUS, a JJIs
MPOBEPKU TesIe(HOHHBIX JIMHUN ¥ CUTHAIU3AINHA B KOMIUICKTE HJIET KaOelb.

JononuurensHO nocTaBisitoTes: MHppakpacHblil 30H1, 371€KTPOMarHUTHBIN 30H]1, CBEPX3BYKOBON
30H/I.

APD®A

[TpuGop AN TPOBEPKH PAJAMODICKTPOHHOM ammaparypbl, MTOAKIOYaEMOH K
IIPOBOJHBIM CUJIOBBIM U KOMMYHHMKALMOHHBIM JIMHMSM Ha HAJIM4YUE BO3MOKHBIX
KaHAJIOB YTEYKH HH(POpPMAIMM TOJ BO3JCHCTBHEM CHUTHala BBICOKOYACTOTHOTO
HaBSA3bIBAHUS.

LBD-50
FI)

AHanuzaTop  NPOBOJHBIX  KOMMYHHUKalUui.  AHamu3atop  OOHapyXHUBaeT
MOJKJIIOYEHUSI YCTPOWCTB TMpeaHa3HAueHHBIX JUIsA: TepexBara WH(POpMaIny;
neperayd MaTepualioB IepexBara; oOecledyeHHs 3JeKTpornutaHueM. Komrekt
npubopa CONEPKUT CIEIHATBHBIN TPACCOUCKATENb.

Yiaan

AHanuszaTop JHMHEHHBIX KoMMyHuKanuil. [IpeaHasHaueH s NMpPOBEPKU JIFOOBIX
MPOBOAHBIX KOMMYHHUKAIIMM, TakuxX Kak TenedoHHble nuHuu, cetu 220 B,
CBOOOTHBIE TIAPHI  T.1I.

SEC-2000 Ultra

= HNunuxaTtop coctosaus tenedonnoi muaur. OOHapyKUBAET MOMBITKY IepexBaTa
pasroBopa yctpoiictBoM tuna “FLY” («Myxay), MO3BOJISIFOIIETO MPOCTYIITNBATh

' TeneOHHYIO JIMHUIO YAaJIEHHOTO a0OHEHTA, UCTOIb3Ys OOBIYHYIO TEIE(POHHYIO
nuHMo ropoacko ATC.

CucreMbl MHOTOKAHAJLHOM 3aIIMCH
Aviaton

OcHOBOM  CHCTEMBbI SBISIOTCS CTAHIUHU 3alKMCH, HEMOCPEIACTBEHHO K KOTOpPBIM
MOJKJIIOYAIOTCSl CUTHAJIbHBIE IMHUK. Kaxxias cTaHius 3amMcu IpeicTaBisieT coOoi yTpoHCTBO C
apxutektypoil Industrial PC na nnatdpopme Windows NT 4.0, monTHpyromeecs B 19 aroiiMoByro
CTOMKY. 3amuch W XpaHEHHE HH(POPMALMHU OCYLIECTBISETCS HAa MarHUTOONTUYECKHE UCKH
(MODD 4,6 I'b) unu na MmarHuTtHyto JeHTy (ctpumep DDS3 12 I'b).PekomennoBana k
IIPUMEHEHHUIO Ha NPEANPUITHUSIX TPaXKIaHCKON aBUALUH.

CHCI_II/Ia.IIBHBIC YCTpOﬁCTBa JIINTEIIbHOM ayaruo U BUACO3AIUCHU
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NAGRA 4.2

mutst 3armcu 3ByKa, Quartz Glass 60 Hz, mmeeT aBa mpe-ammna ¢ BO3MOXKHOCTBIO pabOThI Kak
C TMHAMHYECKUMH, TaK U C KOHJCHCATOPHBIMU MUKpOpoHaMu (moMuUMO (paHTOMHOTO TTUTaHus 48
Bosbt, umerorcs taxke 12 BoasT u T-iuranue 10 Bonbt nis onpeneneHHbix CeHXa3epoBCKUX
MUKPO(QOHOB - KCTaTH, Mapodka HMX JOCTymHa s mpojaxu). CHUrHAT ¢ JOBYX IMpe-aMIioB
MUKIIUPYETCSl HA OAWH KaHal (YpOBEHb HA KaXKJOM U3 KaHAJIOB BBICTABJISETCS, €CTECTBEHHO,
otaensHo). [ToMUMO MHKPO(OHHBIX MMEETCS OTIEeNbHBIM JHUHEHHBIH BXoxa. EcTh aBa BapuanTa
MIPECETHON KOMIIPECCUH

NAGRA V

JIByxkaHanbHBIA, OasupyeTcss Ha mnopratuBHOU mnatrdpopme ARES-C mo dopmary
PCMCIA. JIns 3anucy JaHHBIX HCIOJb3YIOTCS CMEHHbIE KOMIIBIOTEPHBIE KECTKUE JUCKU THUIIA
ORB ewmxoctpio 2,2 I'6aiit. Ha muck 3amuceiBatotcst 2 4 nugpoBoro 3Byka (246ut/48kl 1,
JUHaMHUYeCKHi nuarnazoH okojio 100 nb) u BpemeHHOM KOJ. 3amuChIBAIOTCSA CTaHAApTHBIE (Dailyibl
tuna FAT16 WAV, OJTHOCTBIO COBMECTUMBIE € JTF000H KOMITBIOTEPHOU CUCTEMOM, IPUMEHSIEMOM
JUTst pabOTHI CO 3BYKOBBIM CUTHAJIOM. Pexopep mo3Bossiet npeoOpa3oBsiBaTh 24-0UT curHani B 16-
OWT, YTO COXpaHsSET KayeCTBO 3BYKa MNpPHU HCIONB30BaHMM LU(POBOI ammaparypel ¢ 16-Out
KBaHTOBAaHHUEM.

NAGRA DAC

JIByXKaHaJIbHBIN IHU(PpO-aHAIOTOBBIN. [IpuMeHsieTcss BBICOKOKAYeCTBEHHAS aCHHXPOHHAs
MOBBIIIAOIIAs TepeauckpeTusanus 24 6ut/192 kl'm, cneruanbHOE MPOrpaMMHOE OOCCICUYCHHE
¢mierpanun ATF (Adaptive Time Filtering), obecnieunBaroriee HE3aBUCUMYIO CHHXPOHHU3AIHIO
10 BXOJly U BBIXOAY. B pe3ynbraTe CylecTBEHHO YMEHBIIAIOTCS JPKUTTEP U (Pa30Bble HCKAXKEHHUS.
B npubope ects Bce tunsl nudposeix coequHenuit (TOSLINK, AES no XLR, SPDIF no RCA).
Bce BbIx0obI cUMMeTpUYHbIE. B KauecTBe ONIMKY BO3MOXKHBI TPAaHC(OPMATOPHBIE BHIXObI.

X-GEN ¢ 16-kpaTHBIM yBEJIMYEHUEM CKOPOCTH, CHAOXEHbI TOJIOBKAMHU C
MOBBIIIEHHOW M3HOCOCTOMKOCTBIO, CPOK CIYKObI KOTOpbiXx B 10 pas
IPEBOCXOJIUT CPOK CIYKObI 0OBIUHBIX roJI0BOK. KoHpurypanuu nopoxex
track, 4 channel or track, 2 channel. Cxopocts komupoBanus 15 or 30 ips.
Ob6parnas nepemotka (C-60) 40 cexyH.

ACC XL HACTOJbHAsI CHUCTEMA CBETJIIOTO IBETA JISI BBICOKOCKOPOCTHOTO
KOMUPOBAHUS KacceT, ¢ 16-KpaTHBIM YBEIMYEHUEM CKOPOCTH, CHAOKEHBI
TOJIOBKAMU C MOBBIIIEHHON N3HOCOCTOMKOCTBIO, CPOK CIYkKOBI KOTOPBIX B
10 pa3 mpeBOCXOIUT CPOK CIIYKObI OOBIYHBIX T'OJIOBOK. OOecmeunBaroT
HEU3MEHHO BBICOKOE KaueCTBO IPU THUPAKUPOBAHHUU JIIOOBIX MPOTrpamMm B
T.4. U MY3bIKQJIbHBIX. MOZIyJIb COAEPKUT 4 KAcCEeThl, U KaXKJbIi MOIYJIb
MOET OBITh COCTMHEH C 7-10 APYTHUMH.

ACC 4000XL YEeThIPEXKAaHAJIbHAs MOJENb, C 16-KpaTHbIM yBEJIMYEHHUEM
CKOpPOCTH, CHa0>XEHbI T'OJOBKAMHU C TOBBIIIEHHON H3HOCOCTOMKOCTHIO,
CPOK cIy>KObI KOTOPHIX B 10 pa3 MpeBOCXOIUT CPOK CIIYKOBI OOBITHBIX
rojoBoK. FMeer yBenuuyeHHbIM paOouuii pecypc ronoBok. OHH
MO3BOJIAIOT ~ MCIOJNB30BAaTh JUISl THPAXUPOBAHUS KaK IUIEHKH C
COJIEp’)KaHUEM Kelle3a TaK U XpPOMOBBIE IIEHKUA. Monynb comepkut 4
KaCCeThl, U KaX/IbIil MOYJIb MOXET OBITh COEIMHEH C 7-10 APYTUMHU.

ACC 4000 XL MOXET paboTaTh Kak ¢ "XpOMOBBIMH"' Tak W "HOPMaJIbHBIMHU'
CTepeo YIPaBJISIONINI KacceTaMH, YBETUYCHHBIN CPOK CITY»KObl MAarHUTHBIX TOJIOBOK, YaCTOTHAS
MOIYJTh KOPPEKIUs JUIsl Pa3HBIX YPOBHEH MOJMarHUYMBaHUS, CBEICHHAs K

MUHUMYMY JETOHAllMsl M YJIy4YlI€HHAs 4YacTOTHas XapaKTepUCTHUKA.
Monynb conep uT 4 KacceThbl, M KaKIbIi MOIYJIb MOXKET ObITh COCTMHEH
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ACC 4000 XL
CTEpeo  yMNpaBIIsiEMbIii
MOAYJIb

ACC4000
Master Module

ACC4000
Copy Module

Copyetta EH

Crepeo
Copyetta EH 1-2-1

Mouno Copyetta
EH 1-2-1

Crepeo
Copyetta EH 1-2-3

Mouno Copyetta
EH 1-2-3
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¢ 7-10 IpyTUMH.

JJIs1 BBIIIOJIHCHU A pa60T, CBSI3aHHBIX C OOJIBIINM KOJIMYCCTBOM
KOHI/II‘/'I,O60py,I[OBaH MAariMuTHbIMH T'OJIOBKaMHU C YBCIWMYCHHBIM CPOKOM
CJIy)K6BI, OH UMCCT YCTBIPC ACKH IJId KOIMMPOBAHUA. B JOIIOJIHUTCIIbHBIC
(bYHKHI/II/I BXOOUT BO3MOXXHOCTb BBI60pa CTOPOHBI KakK JIIA
OOAHOCTOPOHHEI0, TaKk W A OJHOBPCMCHHOIO JABYXCTOPOHHCTO
KOIIMPOBAHMA.

1/4 - npopoxeuHslii, 4-X KaHaJABHBIA CTEpeO - IyOJIMKATOP
IIPOM3BOIUT TPU KOIUU C KacceTbl IpH 16-KpaTHOM CKOpPOCTH B
HOpMaJIbHOM pexume. Bo3MoxkHO pacumiupenue 10 27 KOIUPOBAIbHBIX
MO3UIIMKA ¢ TOMOIIbI0 ao0aBieHus moayinbHbIX ACC4000 (COPY).Y
BCEX MOAYJIEH €CTh MHIUKATOPbl KOPOTKOW  IUIEHKH, YTOOBI
npouH(OPMUPOBATh Bac, YTO KOMHMPOBAHHE HE ObUIO MOJHBIM H3-3a
3aKEBBIBAHUS WJIM HEXBATKU TUIEHKHU

1/4-nopoxeuHblii, 4-KaHAJIbHBIA CTEPEO-TyOTUKATOP MPOU3BOIAUT
4 xoruu ¢ Mactep-kaccetbl, nojacoeaunaseTcs k ACC4000 Master Module
u apyrum Copy MOAYJISIM JUIsl pacIiupeHusi A0 27 KOMUPOBAIBHBIX
no3uiuil. Moaynb coepKUT 4 KacceThl, U KaKIblii MOIYJIb MOKET OBITh
coequHEH ¢ 7-10 npyrumu. [Ipu TakoM COoeIMHEHHH BCE MOJYJIH MOTYT
OCYIIECTBIISITh 3alMCh Ha 27 KacceT OJIHOBPEMEHHO.

3amuch 3 KacceT 3a OJMH pa3. [ pa3HbIX 3a7a4, JOCTYIIHBI KaK B
CTepeo TaK M B MOHO BapuaHTax. /i 3KOHOMHHM, B HHX BCTPOEHBI
CTHUpAIOLIUE TOJIOBKH, MO3BOJIAIOLIME HWCIOJIB30BATH OAHU U TE XKe
KAacCeTbl MHOTO Pa3s.

nopTaTuBHOE ycTpoiicTBo, BecoM Bcero 10 lbs, Kommerra EH -
1/4 pgopokedHOe YCTpPOWCTBO, HMEET MPOTUBOYAAPHBIM KoOpIyC,
OTCOCIMHAEMBIA CETEeBOM IIHYp, CTHUpAIONIUE TOJOBKH, YIOOHOE
yOpaBleHHME W 3allUTHYO  KpblmKy.  CucreMa  OCTaHOBKH
JIEHTONPOTSKHOTO MEXaHW3Ma MCIOIb3YeT JUIS 3TOrO IMPO3PAYHBIN
PaKop[, IMMOATOMY K JIEHTE MPUJIAratOTCS TOJBKO MITKUE YCUIIUA.

Ot0 1/2 nopoxeyHbli, IByXKaHaIbHbBIN KOMUPOBIIMK MPOU3BOJUT
OJIHY KOIHIO C MacTep-KacceTbl ¢ 16-KpaTHBIM YBEIMYEHUEM CKOPOCTH.
OH Takxke yMeeT MPOU3BOJUTH BBIOOP JOPOXKKH, KOMIUIEKTYETCs
CTHPAIOIIMMU T'OJIOBKaMH U 3aIIUTHBIM MPOYHBIM KoppoM. JlaeT peanbHO
BBICOKOE Ka4E€CTBO 3a BECbMa YMEPEHHYIO LIEHY.

[lopratuBHoe 1/4  nopoxkedyHoe  yCTPOHCTBO  IO3BOJISET
IIPOU3BOJIUTh TPU OJHOBPEMEHHBIX KONHMHM C KAacCEThI-UCXOAHHMKA C
JIpOOHOM YacThI0 OT HOPMaJIbHOM CKOPOCTH. BO3MOXKHOCTH BKITIOYAIOT B
ce0si cepBO-JBUTATENIb MOCTOSIHHOTO TOKa, CTHpAIOIIME TOJIOBKH,
PYKOATKY Il TEPeHOCKH, M IUIOTHBIM QyTiasp, 3alMILAIOLIUi
YCTPOMCTBO OT MOBpeXACHUN. [laeT peasbHO BBICOKOE KayeCTBO 3a
BECbMa YMEpPEHHYIO IieHy. MaeanbHas sl UEpKBEW, MIKOJ W APYTUX
OpraHu3aluim.

MOXET 3alMChIBAaTh JIB€ CTOPOHBI Ha TPU KACCETHI 32 OAWH pas,
HMES IIPpHU 3TOM KOMITAKTHBIC PasMEPEI U ABJIAACH HpOCTOfI B YCTaHOBKE.
Cpenan BO3MOXKHOCTEH €CTh CTHpAIOIIUE TOJIOBKH, TUIOTHBIA (QyTIsip,
3alIMIIAIONINN  YyCTPOMCTBO OT TMOBPEXKIACHUW, M  HMCIOJIb30BaHUE
CIICHHUAIIBHOT'O CCPBO-ABUTATCIIA IMOCTOAHHOTO TOKaA. VY Bcex MO,Z[yJICﬁ
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€CTh WMHJUKATOPHI KOPOTKOHM IIEHKH, 4TOOBI MpouH(OPMHpPOBATH Bac,
YTO KONMMPOBAHUE HE OBUIO TOJHBIM H3-3a 3a)KEBBIBAHUS WM HEXBAaTKH
IJIEHKH.

Momno Replica MuHuaTIOpHbIN, JIETKUH, 2-J0pOKE€YHBbIH MOHO KOIMPOBLIUK
oOecrieunBaeT KOMMPOBaHHUE ¢ |6-KpaTHOM CKOPOCTBIO Ha 00€ CTOPOHBI
OJTHOBPEMEHHO. JIONOTHUTENBHO HMMEETCsl JIEKOPAaTUBHBIA KOop s
3amuThl Ipu TpaHcnoptupoBke. C 16-KpaTHBIM YBETHUECHHEM CKOPOCTH
CHa0>XEeHBI TOJIOBKAMU C MOBBIIICHHOW U3HOCOCTOMKOCTBIO, CPOK CITY>KOBI
KOTOpBIX B 10 pa3 mpeBOCXOAMUT CPOK CITyKOBI OOBIYHBIX TOJIOBOK...

Edat Hudposas cucrema mno3Boiser padoTaTh CO BCeMH Hauboiee
MOMYJISIPHBIMA aHAJIOTOBBIMU M IU(PPOBBIMH (opMaTamMu. AHAJIOTOBBIE
WUCTOYHUKU BKJIFOYAIOT B Ce0Sl KOMIAKT KacceTy, MUKPO(OH, OTKPHITYIO
000MHY C MarHMTHOHM JIGHTOM, a Tak)Ke aHaJOrOBBI BBIXOJ C TaKHX
undpoBbix wucroynnkoB, kak DAT, CD, DCC u MUHHU-TUCKETKH.
[IpeoOpasyer Bam ayauo Bxoa B IudpoBoil daitn B ¢opmate WAV.
Jlanee oHa MO3BOJISIET OTPEAKTUPOBATH ATOT (hailsl, CMOHTHPOBATH €TO C
npyrumu  ¢painamu WAV, mnepexats ¢aiin Ha pa3MHOXKEHUE, WU
COXpaHUTE €ro Ha CbEMHOM HOCHUTEIIE.

XL amop¢Hasi KepaMuKa, HE UMEET KPUCTAJUIMYECKOH CTPYKTYpHI,
KEepaMHUYEeCKHE TOJIOBKM CTHPAIOTCS CTaOMIIbHO, 0€3 IEepeKoCcOoB WM
JPYT'UX HEPOBHOCTEW HA MECTE CONIPUKOCHOBEHMUSI C JIEHTOM.

CDP 2001 CrpoexkTupoBaH Uil MYJIbTUMEIUWHOM W aylIMO YCTaHOBOK;
DVD-R u CD-R; VYpobuoe  wucnons3oBanue  uHTepdeiica;
ABromarnueckoe CD ¢opmarupoBaHue IMpH OJHOPA30BOM HaKaTHH;
HononuurensHas VMI(Versatile Media Interface) Kapra (mpunaraercs
st konupoBanuss CD Beicokoit BMectuMocTu - 10 280 CDs 3a ogun
pa3); Tpu VMI kapTel MoOryr mnomemiarbcs B KaKIbld MacTep JUis
MOBBILICHUS PYHKIIMOHAIBHBIX BO3MOkHOCTel CD-1uteliepa

JdocmoTpoBasi TeXHUKA
IHIOCKONbI

Jlanubie TpuOOPHI pETHA3HAYEHBI JIJIT OCMOTPa TPYAHO JOCTYIHBIX MECT B MPOBEPSEMOM
noMmenieHuu. lcmnonb3oBaHue OaHHBIX NPUOOPOB TMO3BOIUT H30ABUTH IMOUCKOBYIO Opuramy
OT TPYIOEMKHX OIepaIuii o IeMOHTaXy KOHCTPYKIIUM U 2JIEMEHTOB UHTEPhEPA.

DHJOCKOIBI COCTOSIT M3 OKYJspa, THOKOTO0 ONTOBOJOKOHHOTO CBETOBOJA, COSAMHEHHOTO
c OJIokOM TmOACBEeTKH. HekoTopple MOJenw HHAOCKOMOB TO3BOJSIOT COCTBIKOBATH OKYJIISIP
¢ ¢poToanmapaToM UM BUAECOKAMEPOH.

Oco60  moNe3HBl  DHIOCKOMBI  TpH  paboTax B MOMEIMICHMS,  BBITIOJHEHHBIX
M0 €BPOCTAHIAPTY, I/I€ UMEIOTCA (DaIbIIMOTONKY U (aTbIICTEHBI.

KoMriekTsl TOCMOTPOBBIX 3epKall

Hapsiny coaHAockomamMu JOCMOTPOBBIE 3€pKajia  SIBISIIOTCA  HE3aMEHUMBIMH — TIPU
MPOU3BOICTBE (PU3UIECKOTO TIOMCKA BO BPEMS TIOMCKOBBIX padoT.

OOBIYHO Ha MPOBEPKAX UCTIOIB3YIOTCS KOMIUIEKTHI, COCTOSIIUE H3:

. TEJIECKONTMYECKOM ITaHTH JJIMHON HE MeHee 1,5 MeTpa,

. (hoHaps, 3aKpeIJICHHOTO Ha TEJIECKOMMMYECKOM IITaHTe,

. Habopa 3epKayl pa3TuyHON POPMBI U pa3mepa.
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IHI0CKONBI BOJOKOHHO-OoNTHYeckne cepun ITT

HCHOJ’ILSYIOTCSI AJIs1 BU3YaJIBHOT'O KOHTPOJIA TPYAHOAOCTYITHBIX MECT, B TOM HUCJIC
3aKPBITBIX, CBETON30JUPOBAHHBIX, UMCIOIINX MAJIBIC BXOJHBIC OTBCPCTHUA ITYTEM BU3YaJIbHOI'O
OCMOTpa.

MapxkupoBka npubopos Ha npumepe ITT 8-1,2-2

. OTI - 3HJ0CKOI TEXHUYCCKUI THOKHIH;

. 8 - TnameTp ONTUYECKOr0 BOJIOKHA B MM;

. 1,2 - nmuHA ONITUYECKOTO BOJIOKHA B METPAX;

. 2 - ympaBJieHHE TIOBOPOTOM JIUCTAIBHON YaCcTH B IBYX HaIlPaBJICHUSX.

Bce rubkue sngockorsl cepun OTI UMEIOT BCTPOEHHBIH JKT'YT MOJICBETKH U YIIaKOBAHbI B
TPAHCIIOPTHPOBOYHBIN (QYTIISAP. DHIOCKOIBI C TUAMETPOM padoueil 4acTh 8§ MM MOTYT UMETh
BBOJIUMYIO B I10JI€ 3pE€HUS CPAaBHUTENbHYIO ceTKy. [l perucrpannu u300pakeHus K Harina3HUKY
HH/IOCKOIIOB MOXKET OBITh MPUCOEANHEHA BUIEOKaMepa. DHAO0CKOIBI C AMaMeTpoM padoueil yacTu
8 1 10 MM MOTYT M3rOTaBIMBAaTHCS C IOBOPOTOM AMCTAIbHOW YaCTH B IBYX HAIPABJICHUSAX.
JloTIOTHUTENBHO SHAOCKOIBI MOTYT OBITH YKOMILJIEKTOBAaHbI OCBETUTENIEM ceTeBbIM (220 B) u/mu
AKKyMYJIATOPHBIM.

TexHnuyeckue XxapakTepUCTUKU

Huametp paboueii uactu 10; 8; 6; 4 Mm
Jlnuna paGoueit yactu 05-3mM
Vroi n3rubda qucTaabHON 180°
4acTH
Yroi noss 3peHust 60°
JuonTpuiiHas oACTPOUKa +4 nntp
OKyJIsipa
Jlnanazon pabouyunx or 10 MM 11O
paccTosHuI OECKOHEYHOCTH
MomHoCTh OCBETUTENS 150 BT (ceteBoii) / 20 Bt
(akkyMm.)
IIuranue cetb 220 B / akkymynarop
Bec paboueii wactu 0,8-1,5«r
Bec ocBerutens 15-28«r

"Tlouck-2"
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HocMoTpoBoii  kommuiekT 3epkasnl  cepuu  "llomck" umcnomp3yercs g ocMOTpa
TPYAHONOCTYIHBIX MECT B CTPOMTENBHBIX KOHCTPYKLUSX, TPAHCIOPTHBIX CPEICTBAX,
KOHTEIHepax, y371ax cTallMOHapHOro o0opynoBaHus. HesaMeHHMO Ipy 1OCMOTpE aBTOTPAHCIOPTa
B IIEJAX BBIABJIECHUS BO3MOXKHO YCTAHOBIJIEHHBIX CPEJICTB TEPPOpPU3Ma, paJMOMasKOB MU T.II.

HocmoTtpoBoit komiuiekT 3epkain "Tlonck-2"

. TeJICCKOIUYecKas mTanra quuHoi 550 - 1550 mm;

. OCBETHUTENb (AJEKTPpUUYECKUI (POHAPUK);

. Habop cMeHHbIX 3epkai (D140, 80, 50, 35 mm, 110x65 mMm);
. MEPEHOCHON MOJICYMOK.

TeneBU3MOHHBIN 10cMOTPOBOI KoMmILIeKT 3epkain "[lonck-2TB"

[Ipeqna3znaueH misg AOCMOTpa TPAHCHOPTHBIX CPEACTB, I'PY30B U APYTHX OOBEKTOB,
OCYILIECTBJIIEMOr'0 C IOMOIIbIO YCTAHOBJIEHHOW Ha KOHIIE PAa3/ABMKHOM INTAaHTU MajloradapuTHOU
TeneBU3MOHHON kKamepsl ¢ MK moacBeTkol. YCTpoHCTBO MO3BOJIAET TaKKe OCYLIECTBIISITH
Hapy)KHOE HaOJIOJCHUE 3a TperpajaMd W B IOMEHIEHUAX Yepe3 OKOHHBIC IPOEMBI.
TeneBusnoHHoe u300pakeHUE HAOMIOJAEMBIX O0BEKTOB mpencraBisiercs Ha JKK monumTOpe.
[Tpumenenne MK monacBeTkm 00eCIeYMBACT CKPHITHOCTH JIOCMOTpPA B YCJIOBUSX BHEIIHETO
3aT€MHEHHS.

. TeJIeCKOIruYecKas mTanra JuuHoi 550 - 1550 mm;
. YTOJ1 HOBOPOTA CTEPXKHS Aepkarens kamepsl 210°;
. nojie 0630pa Tenexkamepsl 83° x 62°;

. pazmep XKXK-monurtopa no nuaronanu 102 mwm;

. paspemenue XXKK-monuropa 380 TBJI;
. Macca KOMIUICKTa B IITaTHOW YIIaKoBKe 5.8 Kr.
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MNPUJIO’)KEHHUE 2

METOAbI 1 CPEACTBA 3AIIUTHI UHOOPMALIMU OT YTEYKH

IO TEXHUYECKHUM KAHAJIAM

Hlymorenepatops! ajs 3ammthl [IDBM

Ilymoreneparop aas 3ammtbl [I9BM I'lII-K-1000

[Tpennasnauen misg 3aumtsl [I9BM oT nepexBaTta oOpabaTsiBacMOi

uHpopMalud 3a CYeT MOOOYHBIX JJIEKTPOMArHUTHBIX M3IYYCHUH W

\ HaBOJOK. BhImonHeH B BuUAE IIaThl, BCTABISAEMON B CBOOOJHBII CIIOT

e _--__,.- \ MarepuHckoi 1atel [I9BM, Bkmtouaercs Bmecte ¢ [I9BM. AnTenHa
e

IIyMOT€HepaTopa BBIBOJUTCA YEpe3 OTBEPCTUE Ha 3aJHEU TMaHEIH

KOMIThIOTEpPA M 3aKpeIuiIeTcs Ha Kapkace. M3aenne uMeeT WHIMKAIIUIO

paboToCIIOCOOHOCTH, B Clydyae HEUCIPABHOCTH TIOJACTCS 3BYKOBOWM
curHain. Jlmanazon wacror 0,1...1000 MI'u. CnekrpanbHas IUIOTHOCTh HaNpPsS)KEHHOCTH
3JIEKTPOMATHUTHOTO TMOJs NIymMoBoro curHana B 1b k MkB/MOkI'm Ha paccrosHuE 1 Mmerp ot
agredusl: 0,1...10 MI'1y - ne menee 30 nb; 10...300 MI'y - ne menee 45 ab; 300...700 MI'1 - He
Menee 40 nb; 700...1000 MI'1; - He menee 35 ab. [lutanue oT muUHBI KOMIbIOTEpa, +12 B.

I'nom-3
I'eneparop myma

. e

IJIA pa}IHOTEXHI/I‘{eCKOﬁ MAaCKHPOBKH I/IH(l)OpMaIII/IOHHI)IX

JIEKTPOMATHUTHBIX u3aydenu (3 Br, 10 xl'm...1
I'Tm).

Haznaueunue:
Jns 3amuThl TOMENIeHUH U OOBEKTOB DIEKTPOHHO-
BBIYUCIIUT GJ'[I)HOI\/JI TCXHHUKHU oT yTe‘-IKI/I

KOHHIEHIIMATbHON HMH(GOpMAMM 3a CcueT MOOOYHBIX
AJIEKTPOMATrHUTHBIX M3JIyYE€HUH KOMIBIOTEPOB U JPYrou
OPITEXHUKHU.

TexHu4ecKkue XapaKTePUCTUKH:
Jlnana3zoH 4acTOT IIyMOBOI'O CUTHaja 10 k... 1 I'T

YPOBCHL IIYMOBOI'0O CHUrHaJla Ha BBIXOJHBIX pa3bCMax
reHeparopa B JuarasoHax 4acToT:

10...150 xI'y (mpu monoce nponyckanus npuemMuuka 200 He meHee 70 n1b
')

150 xI'm...30 MI'm (mpu mojoce MPOMYCKaHUS He meHee 70 nb
npueMmHuka 9 xl'm)

30...400 MI'n (mpu mojoce MPOMyCKaHWs MPHUEMHUKA He meHee 75 nb
120 k')

0,4...1 I'Tu (mpu monoce mponyckaHus npueMHuka 120 He meHee 45 nb
k')

AHTEHHBI paMOuHbIE,

MOHTHUDPYEMBIE B
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IIOMEIEHUU B Tpex
MJIOCKOCTSIX (B KOMIUICKT
MMOCTAaBKH HE BXOJISIT)

IIutanue ceth 220 B, 50 I'n

MNG-300 Skeller -mo0u/IbHBII reHepaTop HmIymMa

3amMmaer oOT CpPeACTB  CbheMa MH(OopManuu
(MukpodoHsl, panuoMuKkpodoHsHl, I QpoBbIE u
IUIEHOYHBIE AUKTOQOHBI, CTETOCKOIIbI), U3ITydasi «OeJiblii»
HEPUIBTPYEMBIH 3BYKOBOH LIYM. biaronaps
UCMOJb30BAaHUIO  IU(PPOBBIX TEXHOJOTUH  TIeHepaTop
U3Iy4aeT IIyM B TaKOM JMarna3oHe, KOTOPBIA TOYHO
COOTBETCTBYET BXOJHOMY JHMara3oHy JIUKTO(POHOB U
MUKpOopoHOB (250-4500 TI'mr). ITostomy Skeller coszmaer
3(pGEKTUBHYIO IOMEXY U MEIIAeT Pa3roBOPY 3HAYMTEIHHO
MEHBIIIE B OTJIMYKME OT APYTUX U3Jenuil qanHoro tuma. Kopmyc npubopa BBIOIHEH U3 MPOYHOTO
MmarepHaia, KOTOpbI cooTBeTCTByeT military-cTaHzapraM W IOMELIAeTCs B IAayKy CHUraper
Parliament. Kpelmka curapeTHod mNayku OTKpBIBaeT AMHAMUK 1iisi pabotrel. Skeller mmeer
pEryasTop TPOMKOCTH W MHIUKATOp YPOBHS IIymMa. YPOBEHb IIymMa HAacTpauBaeTcsi B
COOTBETCTBUH C TPEOOBAHUSAMH K KOM(POPTY M CTETICHU 3aIIUTHI.

3amuThI ceTH JICEKTPOIUTAHUA

SEL SP-41/C
I'enepatop myma mo ceru 220 B

.-l"...-:..? ‘.
y ff;;##f Ceprudukar ['ocrexxomuccnn
y SIBrsieTcsT TEXHUYECKUM CpPEACTBOM aKTUBHOM
3amuThl  UHGopManmuu  00beKTOoB | Kareropuw,
CO3IA0IIUM MACKHPYIOIIHI CUTHAaJI B ETIX
ANEKTPOIUTAHUSA. [IpeqnazHauenbl A 3alIUTHI

uHpopmanuu, obOpabaTbiBaeMoi cpeacTBamMu
OPIrTEXHUKU, OT YTEUKH IO CETHU DIEKTPONUTAHUs, a
@ - TaKxKe TUTSt MOAaBJICHUS YCTPOUCTB
HECAaHKI[MOHUPOBAHHOTO chema uH(popMaIuy,

WCIIONIB3YIOIIMX B KadecTBE KaHaja Iepefadyu LenH
anektponuranus 220 B.
OT1inunTeIbHbIE 0COOCHHOCTH:
. He oxaspiBaer BimsHus Ha pabory IIOBM wu gapyroil oducHOW TeXHMKH;
HEUYBCTBUTEJIEH K OpockaMm CeTeBOro HampspkeHus ammiutynod ao 1 xB; momaua nrymoBoro
curHana B cetb 220 B uepe3 coOcTBeHHBIH Kabenb MUTaHus

. SIBnsieTcss TEXHUYECKUM CPEJCTBOM aKTHBHOM 3amIuThl HHGOPMAIMH OOBEKTOB 1
KaTe€ropuu, CO3Jar0IMM MaCKUPYIOIINN CUTHAJ B LETISIX JIEKTPOIUTAHUS.
. [IpennazHauensl Ay 3auUThl  MHGOpManuu, 00pabaTbIBaeMOW CpeacTBaMU

OPITEXHUKH, OT YTEUKM IO CETH DJEKTPOIIUTaHUS, a TaKKe JUIsl TOJABICHUS YCTPOMICTB
HECaHKIIMOHMPOBAHHOIO cheMa MHGOpMaIK, UCTIOIb3YIOIIMX B KaUeCTBE KaHalla Mepelayu 1enu
anektponuranus 220 B.


http://www.zlux.com.ua/catalog/info/electro.shtml#2

TexHnyeckue XapaKTePUCTHKHU:
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Jlnamna3oH 4acTOT IIyMOBOI'O CUTHaja 0,03-30
™ M
YpoBeHb reHepupyemMoro curtaia B auamnazone 0,03- 60
0,05 MI'g nb/MxB
YpoBenb renepupyeMoro curhaina B jauanazone 0,05- 50
1,5 MI'n nb/MxB
YpoBeHb TeHEepUPYyEeMOro CurHaia B nuamnaszone 1,5-8,0 50
MI'g nb/MxB
YpoBeHb reHepupyemMoro curHaia B auamazone §,0- 50
30,0 MI'x nb/MxB
Koadduument kauectpa nryma 0.6 He xyxe
157x138
["aGaputsl %50 MM
SEL SP-41/D
I'enepaTop myma no ceru 220 B
SBisieTcsi  TEXHUYECKHMM  CPEICTBOM  AKTUBHOMU
. . 3alUThl HTHPOPMAINH, CO3IAI0IINM MACKUPYIOIINI CUTHAT B
SEL) ETSX AICKTPOTUTAHHUS.
il [Ipennasnauensl  aias  3amUThl  WH(pOpManuu,
e & D 00pabaThIBACMOI CpPEICTBAMU OPITEXHUKH, OT YTEYKH I10

CCTU DJICKTPOIIUTAHUA, a4 TAKIKEC IJIA IMOAABJIICHUS YCTpOﬁCTB

HECaHKIMOHUPOBAHHOTO chema nH(popmanuy,
MCIOJIb3YIOUIMX B KAUECTBE KaHaJIa NIepeladuy Lienu uiekTponuTanus 220 B.
OTtianvuTenbHbIE 0COOCHHOCTH:
. HE OKa3bIBaeT BIMAHUA Ha paboty [I9BM u npyroit opucHoOi TEXHUKH;
. HEYYBCTBUTEJIEH K OPOCKAaM CETEBOr0 HANPSKEHUS aMILTUTy 01 10 1 kB;
. nojaya IryMoBoro cursana B cetb 220 B yepe3 co6cTBeHHBIN Kabeab MUTaHUS
TexHuYecKue XapaKTePUCTUKH:
0,05-31
JMarna3oH 4acToOT IIyMOBOI'O CUTHAJa MT'nt
60
YpOBEHb renepupyemoro curnania B auanazone 0,03-0,05 MI'ng
nb/MxB
50
YPOBEHb Ir'eHepupyeMoro curnaia B quamazone 0,05-1,5 MI'q
nb/MxB
50
YPOBEHb F'€HEPUPYEMOr0 CUTHajia B quamna3one 1,5-30,0 MI'q
nb/MxB
Kod(hpuIMEeHT KauecTBa 1yma HE XYyXe
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0,6

rabapuThl

Cnoco0b1 BUOPOAKYCTHYECKOT0 3aLIyMJICHUS

Tema BHOPOaKyCTHYECKOH 3allUTBl pEUeBOM HWHPOPMALMHU MPOJOIKACT OCTaBATHCA
Ype3BbIYAITHO aKTyaJIbHOW KaK JJIsl IPOM3BOJUTENEH, TaK U JIJIS MTOJIb30BaTENE TaKOM TEXHUKU. B
HACTOSIEE BpeMs HAa POCCUHCKOM pBhIHKE TEXHUYECKUX CPEACTB 3alluThl HH(pOpMaIUu
NPEJCTaBICH IIUPOKUM CIEKTP CHUCTeM BHOPOAKYCTHYECKOTO 3allyMJICHHS, Pa3IMYHBbIX [0
Ka4eCTBY, CIIO)KHOCTH M CTOMMOCTH. BonbmmHCTBO U3 HUX cepTuduimpoano ['octexkomuccuei
Poccun. B Hacrosimiee BpeMsi (QYHKIMOHUPYET HECKOJIBKO OpraHu3aluil, akKpeIUTOBAHHBIX
['octexkomuccuein Poccum B KayecTBE UCHBITATENIbHBIX JIA0OpATOPUM CPENCTB  3aAILUTHI
uH(pOpMaIIMU U 3aHUMAIOIINXCS cepTU(dUKaIMeN CPECTB 3alIUThl aKyCTUYECKON HHPOpMAIIUH.

OCHOBHBIMH  PETJIAMEHTUPYIOIIUMH  JOKYMEHTaMH B OTOH OO0JIaCTH  SIBISIFOTCS:
"Cneuunanbabie TpeboBanusa u pekomenganu..." (CTP)u "COopHUK HOpMATHBHO-METOAUYECKUX
nokymeHToB..." (HM/I), Beimmymiennsie ['ocrexkomuccueit Poccun.

[Tapamokc 3akit0yaeTcsi B TOM, UTO MPU BCEM BHEIIHEM OJIaronoIyYuy CUTYallud peabHas
uH(popMaLys 0 cucTeMaM BUOPOAKYCTUYECKOTO 3alIyMJIEHUSI TPOJIOJIKAET OCTaBaThCs TAHOM 3a
CEMbBIO TMEYATAMU ISl MOTEHIIMAIBHOTO MOJb30BaTeNsl. ENWHBIX, YTBEPKIECHHBIX TPeOOBaHHUM K
TY (TeXxHMYECKMM YCIOBHSIM) Ha 3TH CUCTEMbl HE CYIIECTBYET, pa3pabOTUYMKH JIOBOJIBHO
CBOOOAHO TMOAXOASAT K COCTaBICHHMIO JTOrO0 JOKYMEHTa, M, KaK CJIEACTBHE, MPOBOJIUTH
CPaBHMUTEJIbHBIM aHAIN3 CUCTEM Ha OCHOBAHUM JOKYMEHTALlMU IPAKTUYECKHU HEBO3MOKHO.

PeanbHO  He  cymiecTByeT — €IMHOW  YTBEPKIACHHOM  METOAMKUA  IPOBEICHUS
CepTU(PHUKAIMOHHBIX UCTIBITAHUN, YTO MO3BOJISIET UCIBITATEILHBIM JIAOOPATOPHUSIM B CBOIO OUYepeb
TBOPYECKU MOJXOAMTH K Mpolleccy UCHbITaHUM. B pesynbrare naxe Hanuuue ceptudukata He
JIaeT JOCTaTOYHON MH(OPMAIIUU O KAYECTBE CUCTEMBI.

Jns Toro 4toObl chopMyaHpOBaTh €IMHBIE OOOCHOBAaHHBIE TPeOOBaHMS K AKTHBHBIM
cUCTeMaM  BHUOpOAaKyCTHYECKOW  3alMThl  pe4yeBOM  HMHPOpMAIMU  TpEACTaBIseTCS
1es1eco00pa3HbIM:

. BbIpa0OTaTh yCIOBHs, oOecrneunBaronme OOBEKTUBHOE CpPaBHEHHE OCHOBHBIX
[IapaMeTPOB Pa3IMYHbIX CUCTEM 3alLUTHI;

. c(hopMyIIMpOBaTh, YTO UMEHHO CUUTATh 3aLIUIIEHHOCTHIO pe4eBOi HH(OpMaIUK;

. paccMOTpETh napaMmeTpsl pa3IMYHBIX TUIIOB IIEKTPOAKYCTUYECKUX
npeoOpazoBareneit (DAIl), momyckaromux MPUMEHEHHE B KaueCTBe MUKPO(OHOB TBEPAOU CpeIbl
VI BO3YIIHOM MPOBOJUMOCTH;

. Y4€CTh COBPEMEHHBIE BO3MOXKHOCTH OOpaOOTKH CUTHAJIOB C LIEJBIO TOBBIIICHUS
pa3zoopUMBOCTH.

Cucrema BuOpoakycTuueckoro 3amymiienus ""3acson"

[IpenHasHaueH ISt 3aIUTHI CTY)KEOHBIX MMOMEeHHH (KOH(EPEHII-3aJI0B, 3aJI0B KOJUIETHH,
KaOMHETOB) OT YTEUKH WH(OpPMAIIUU IO BUOpOKaHaIaM. Y CTPOICTBO COCTOUT U3 OJI0Ka
yIpaBJICHUS, MEeCTU OJI0KOB BUOpoIpeoOpazoBaresneii u AByX 0J10KOB MUKpoQoHOB. [IpuHImm
JIeMCTBUS YCTPOICTBAa OCHOBAH Ha NMPe0Opa30BaHUU AJIEKTPUUYECKOTO IIIyMOBOT'O CUTHANA B
MEeXaHWYECKHEe KoJIeOaHus C TIOMOIIBI0 BUOpOIIpeoOpa3zoBaTeiei.

ABTOMaTHYECKOE BKIIOUEHHE BHOpOMpeoOpa3oBaTeneii OCyecTBIsIeTCS CUTHAIIOM
yIpaBleHUs, BIpabaThIBaeMbIM OJIOKaMU MUKPO(QOHOB. AMILTUTY/IA IIYMOBBIX KOJeOaHU!
BHOpoOMpeoOpa3oBaTesiei MponopIuOHaIbHA aMIUTUTY/E aKyCTHIECKOTO (PeueBOro) CUrHaia,
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UMeIoIIerocs B nomenieHnu. HeoOxoqumblil ypoBeHb 3alIUTHI 00€CIIEUNBaCTCS YCTAHOBKON
COOTBETCTBYIOIIETO KOJIMYECTBA BUOpOIIpeoOpazoBaresyieil Ha KaK/IbIi 3JIEMEHT CTPOUTEITbHON
KOHCTPYKLIUHU U OIIPENEISIETCS SKCIIEPUMEHTAIIBHO, IIPH YCTAaHOBKE, HACTPOMKE U IPOBEPKE

3¢ PeKTUBHOCTH IEHCTBHSI YCTPOUCTBA.

TexHn4yeckue XapaKTePUCTHKH:
Hwnanazon gacrot: 100 - 6000 I'1y;

KosmnuecTBo 3aiuiiaeMpix yCIOBHBIX TOBEPXHOCTEH CTPOUTEIBHBIX KOHCTPYKITHi (OKHA,
CTCHBI, TI0JI, IOTOJIOK): 10 6.

Panuyc neiictBust BuOpogatuuka 1,5 m;

ABTOMAaTHYECKOE BKIIOUCHHE BH6pOHpeO6paSOBaTeHCﬁ ITPpU MOABJICHUU aKyYCTHUYCCKOI'O
CHUTHAJIAa,

Curnanuzanust paboTocrocoOHOCTH COCTaBHBIX YacTel yCTPONUCTBA: ONTUYECKAs U
aKyCcTH4YeCKasl.

Bpems HenpepbIBHOM paboThl: He Oonee 20 u.
IInranue 220 B 50 I';

["aGapursr:
. OCHOBHOI 010K 256x206x90 MM
o maTauk 68x46x52 MM.

JIT'TH-403

Cucrtema NocTaHOBKU BUOpPOAKyCTUYECKHX M akycTHueckux nomex JIT'TII-403
npeHa3HaueHa i MPOTUBOACHCTBHS CIICIIMATIBHBIM CPEJICTBAM HECAaHKIIMOHUPOBAHHOTO CheMa
UH(POPMAIINH, HCTIOTB3YIOIINM B KQUeCTBE KaHAIA YTEYKH OTPaKIAFOIINE KOHCTPYKITHH
noMmerieHus. B nepByio ouepenp 3TO NMEKTPOHHBIE UM aKYCTUYECKHE CTETOCKOIIBI TSt
MPOCITYITMBAHUS Yepe3 TIOTOIKH, MOJIBI U CTEHBI, IIPOBOAHBIE WM PaTi0-MUKPO(DOHEI,
YCTAHOBJICHHBIE HA OIPaKJIAI0IINe KOHCTPYKIIUH UM BOJOIPOBOIHBIE U OTOIMHUTEIbHbIE
TPYOOTIPOBO/IBI, a TAKKE JTa3epHBIC FITH MHUKPOBOJIHOBBIE CHCTEMBI CheMa HH(OpMaIuy yepes
OKOHHBIE TIPOEMBbI TOMEIICHUH.

JIT'II-403 o6ecnieunBaeT 3alIUTy MyTeM MOCTAHOBKU HIMPOKOMOIOCHOM
BUOPOAKYCTHUYECKON IIIyMOBOM IMOMEXH Ha MOTEHIHUAIBHO ONIACHbIE KOHCTPYKIIMM OMEIIECHUH.
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KpOMe TOro, MPEAYCMOTPCHA BO3MOKHOCTh YCTAHOBKU aKYCTUYCCKOI'O U3TYyUATCIIA AJIS 3allIUThI

P
- - -
- e e

OO6uwmii Bua cucremsl BUOpoakyctuueckoro 3amymiaenus JIII-403
CocTaB M KOMILIEKTALHA
B cocraB cucremsl BXOSAT:

- reHepaTop BuOpoakyctuueckoro myma JII'MI-403.1 B koMmekTe ¢ 0J10KOM MUTaHUS OT
cetu 220 B;

- aKkycTuueckuil usnydarens JIBII-2a;

- 3JICKTpOMarHuTHEIC BHOporpeoopazosarenu JIBII-20 — i ycTaHOBKH Ha OKHA;
- 3JICKTPOMAarHuTHEIC BHOporpeoopazosarenu JIBII-2¢c — 115 yCTaHOBKHM Ha CTEHBI,
- 3JIeKTpOMarHuTHele BuOporpeoopazosarenu JIBII-2T — st ycTaHOBKHM Ha TPYOBI.

Komunuecto BH6pOHpCO6pa3OBaTeHeﬁ " aKyCTHYCCKUX H3J'Iy‘laTeJ'IeI>i, MOAKIIIOYACMbIX K
reHeparopy BI/I6p03Ky'CTI/I‘-IeCKOFO rymMma, MOXKET BaApbUPOBATHCA OT 1 A0 4-x.

KonmyectBo BubponpeobpaszoBaTeneil 1 MecTa HX pa3MeNIeHUsI ONPEIeIITIOTCS
HHIUBUAYAJIBHO AJIA KAXKIOTO KOHKPETHOTO MOMCEIICHUS, B 3aBUCUMOCTHU OT €ro pasmMeEpos,
PacHOI0KEHHsI, KOHCTPYKIIMH U MaTepUAIOB OTPAXKIAIOIINX TOBEPXHOCTEH.

OT1anuuTeIbHbIE 0CO0EHHOCTH

OtnuunrtensHbIMU ocoOeHHOCTHSIMU cucTeMbl JITTII-403 oT npyrux aHanoruyHbIX
IPOAYKTOB SIBJISIOTCS HEOObIIMe rabapuThl (IIPH BHICOKUX TEXHUYECKHX MapaMeTpax), Majas
LIEHa CUCTEMBI, TPOCTOTa MOHTAXKa, HU3KUN YPOBEHb MMOOOYHBIX IIIYMOB.

Ceprudukar I'ocrexxomuccun Poccnu

Cuctema JIT'TII-403 ceprudunuponana B Cucteme cepTUPHUKALIMU CPEICTB 3aALIUTHI
uH(popmMalnu 1o TpedboBanusM 6e3onacHoctu uHbopMmaruu. Cepruduxar No 855 ot 04.03.2004
YJIOCTOBEPSIET, YTO CUCTEMA TOCTAHOBKH BUOPOAKYCTUTECKUX M aKycTH4ecKux nomex «JII'I-
403» siBiseTCsl TEXHUUYECKUM CPEICTBOM 3aIUThI pedeBoit HH(popMaIuu, o0cyxk1aeMoii B
BBIJICJICHHBIX IOMEILEHUAX, COOTBETCTBYET ACHCTBYIOIUM HOPMaM U TpeOOBaHUAM JUIsl OOBEKTOB
2 1 3 KaTeropuu.

CucreMa KOMIIEKCHOH aKyCTHYECKOH H BUOPOAKYCTHYECKOIi 3alIIMTHI MOMelIeHUsl
"OoepTon"

Ha3zunauenmne:

J1st 3 Thl 00BEKTOB MHGOPMATH3AINN U -
MIPOTUBOICUCTBUS TEXHHICCKUM CPEICTBAM e s ' T )
nepexBara pedeBoil H(GOpMauu (CTETOCKOTIBI, ! :

P
vy r
ANSA
ywww



243

HaIpaBJICHHBIC U JIa3€pHbIE MUKPO(OHBI, BHIHOCHbIE MUKPO(OHBI) IO BUOPOAKYCTHUECKUM
KaHaslaM (HaBOJIKM PEYEBOI'0 CUTHAJIA HA CTEHBI, M10JI, IOTOJIOK IOMEIIEHUH, OKHA, TPYOBbI
OTOIUIEHHUS], BEHTWISIIMOHHBIE KOPOOa U BO3/yIlIHAs 3BYKOBasl BOJIHA). MOXKET UCII0JIb30BATHCA
JUI IOCTPOEHMS PACIIPEEICHHBIX CUCTEM 3aIlUThl HHPOPMALUU KPYITHBIX O0BEKTOB, BBIIIOJHEH
B BUJIE MOJYJIsl, IOJTHOCTBIO HACTPAanBAaEMOro ¢ LieHTpasibHOi [IOBM.

NmeeTt ueTsipe kaHana GOpMHUPOBAHUS MIOMEX, K K&KIOMY U3 KOTOPBIX MOTYT
MOJKJIIOYATHCSl BHOPOIPeoOpa3oBaTeNH MbE303IEKTPHUECKOTO WM 3JIEKTPOMArHUTHOTO TUTIA, &
TaK)Ke aKyCTUYECKUE CUCTEMBbI, 0OecreunBarolue npeodpazoBaHue 3JIeKTPUYECKOTr0 CUTHAA,
dbopMupyeMoro npuOOpPOM, B MEXaHUUYECKUE KOJICOAHHS B OTPaXTAFOIINX KOHCTPYKIIHSIX
3alUIIIAEMOT0 TIOMEIICHHS, a TAKXKE B aKyCTUYECKUE KoJIeOaHHs BO31yXa.

Kaxxnpiii kaHan mpubopa uMeeT COOCTBEHHBINM HE3aBUCUMBIN IeHepaTop Iryma u
(hOHEMHBIH KJIOHEP. DTO MO3BOJSET HCKIIFOUUTH BO3MOKHOCTh KOMITEHCAITUH TTIOMEXOBOTO
CUTHAJIa CpECTBAMH IIepexBaTa peueBoil HH(OpMaLMK 3a CUET CreUalIbHON 00pabOTKH, B TOM
YHUCIIE U KOPPETSLMOHHBIMU METOAAMHU IPU MHOTOKaHAJIbHOM ChEME HECKOJbKUMH TATYUKAMH.

@doHeMHbIe KJIOHEPHI IPeHAa3HAYEHBbI I CUHTE3a PEYernog00HbIX IOMeEX,
ONTUMHU3UPOBAHHBIX JJIS 3AILUTHI pedeBOM MH(POPMAIIMK KOHKPETHBIX JiuLl. [ToMexoBbIii curnan
(dopMHpyeTCs STUMH UCTOYHUKAMH TTOMEX ITyTeM KIOHHUPOBAHUS OCHOBHBIX (DOHEMHBIX
COCTABJIAIOLIMX PEUYM 3aLUIAEMbIX JHL. PeueBbie (hOHEMBI BBIICNAIOTCS U 3aIUCHIBAIOTCS B
KJIOHEPHI ¢ ucronb3oBanuem [I9BM. BubporenepaTtop mo3BoJisieT HCIOIb30BATH KJIOHEPHI B
Ka4yecTBe MCTOYHMKOB IOMEXOBOI'0 CUI'HAJIa Haps|ly ¢ TeéHepaTOpaMy Iyma.

JL1st KOppeKIMKY aMIUIUTYAHO-4YaCTOTHBIX IIaPAMETPOB ITOMEX KaX bl KaHAII
BUOpOTEHEepaTopa OCHAIIEH ISITUITOIIOCHBIM YKBAIAH3€pPOM, YTO TO3BOJISIET (POPMHUPOBATH TIOMEXY
C YYETOM PE30HAHCHBIX OCOOCHHOCTEH UCIOJIb3yeMbIX BUOPATOPOB, a TAKIKE DJIIEMEHTOB
OTpaXXAAKOIIUX KOHCTPYKIIMM.

Ceptuduxkar I'ocrexkomuccuu PO.

TexHuYecKHe XaApPaKTCPUCTUKH:

Yuciio noOMEXOBBIX
KaHaJIOB

4

BrIxomHass MOIIHOCTH

He MeHee 20 Bt (perynupyemas
OJIHOTO KaHaJa © MCHCE (perymnupyemas)

Jlnama3on 4yacToT He meHee 90 — 11200 I'g

Yucno BuOpaTopos,
HOJKJII0YAaEMBbIX K OTHOMY
KaHaITy

MbE303JICKTPUUICCKUX - 10 30, SJICKTPOMAIrduTHBIX - 10

Ha BBIXOAC IJIsI BHGKTpOMaFHI/ITHI)IX BI/I6paT0p0B - HC
MmeHee 4 OM; Ha BBIXOJIE TS TThE303JIEKTPUUECKUX BUOPATOPOB
- He MmeHee 30 Om

Oo011ee conmpoTUBIEHUE
Harpy3KH KaHaua:

KomnuectBo
MO/I/TUAMTa30HOB (YACTOTHBIX 7
T10JI0C)
YacToTHEIE 90 -175T1,175 — 350 I'g, 350 — 700 I'm, 700 — 1400
MO Aana30HbI I'r, 1400 — 2800 I'my, 2800 — 5600 I'my, 5600 — 11200 I'ng
KommuectBo
MO/I/TUAITa30HOB (YACTOTHBIX
MI0JIOC) C PEryIUPYyEeMbIM 5

YPOBHEM MOIIIHOCTHU IIOMEXH B
KaHaJie
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YacToTHEIE 175-350 I, 350 — 700 I'y, 700 — 1400 I'u, 1400 —
perynupyembie nogauana3zonbl 2800 I', 2800 — 5600 I'u

- “Oenblii” IIyM B COOTBETCTBUH C TPEOOBAHUSIMHU

HOPMATUBHBIX JOKYMEHTOB I10 aKyCTUYECKOU peUeBOn

pasBenke I'ocrexkomuccun Poccun

- pedenonobHas (hopMupyemasi BAOPOreHEpATOPOM Ha OCHOBE
Bunst nomex: 3aIUCH OCHOBHBIX (DOHEMHBIX COCTABIISIONINX PEUU

3allMIIaeMbIX JIUL, Tpou3BeaeHHON Ha [I9BM)

- peuenooOHas (CMeCh CUTHAJIOB PaIMOBEIIATEIbHBIX CTAHIIUN

MPEIBAPUTEILHO 3aITMCAHHAS B TAMSTB)

- crienralibHas (CMECh peyenof00HOM U IIyMOBOM

HN3penus «JIAAbSA» n «kKOKOH)»

W3nemust «Jlagpsi» n  «KokoH» mnpeaHasHauyeHbl U1 3aILUTHI
peueBoii  MH(MOpMAMK, LUPKYIHPYIOUIEH B MecTax NpeObIBaHHA
BJaJeNblla COTOBOIO TenedoHa, B clIydae HECAHKIHMOHUPOBAHHOM
JUCTAHLIIMOHHOW aKTHMBHU3AlLlMM €ro pajauo- IMepelarolleil YacTu H
MHUKPO(OHA € LENbI0 NMPOCIYIINBAHUS OKpYKarolieid 00CTaHOBKU BOKPYT
BJIa/I€TIbIIA Yepe3 KaHal coToBoM cBA3U. KoHcTpykTrBHO n3nenue «Jlaaps»
pa3MENICHO B  KOpIlyce CTaHIApTHOM KapaHJAIIHMIBL. BapuaHTbl
WCIIOJIHEHUS! KapaHAAIIHUL Pa3HOOOpPa3Hbl: U3 IUIACTMACCHI, U3 KPAaCHOIO
nepesa u np. Uznenne «KokoH» pacnosoKeHO BHYTPH I'OPU3OHTAIBHOTO
HOCHMOTO KOYKaHOT'O 4exJja Uil COTOBOro tenedoHa. Yexon BeIOMpaeTcs
COOTBETCTBEHHO MOJIEIH Tese(oHa.

[Mpuntun peiictBusi. TpyOka -
COTOBOro TenedoHa MOMEUIaeTcs BO
BHYTpEHHUI 00BbEM KapaHJIAIIHMIBI WK yexia. B ciydae
HECAaHKIIMOHMPOBAHHON JMCTAaHIIMOHHOM aKTUBAIMK Tese(oHa
B PEXHUM MPOCTYUIMBAHUS €AMHCTBEHHBIM JIEMAaCKUPYIOIIUM
IPU3HAKOM ABJIAETCS U3MEHEHHE HaNpsyKEHHOCTU
AIIEKTPOMAarHuTHOro moist (T. €. NepeJaTYuK COTOBOTO
Tesie(pOHa HECAHKIIMOHMPOBAHHO BKJIIOYAETCS Ha Iepenady).
OT0 U3MEHEeHHe (PUKCUPYETCS] UHAUKATOPOM MOJIs, BXOJSIINM
B COCTaB YCTpPOMCTBA, KOTOpPBIM [JaeT KOMaHAy Ha
aBTOMATHUYECKOE BKJIIOUEHHE aKyCTHUECKOTO IIyMOTI€HepaTopa, paclojlokKeHHOro BHYTpU oObeMa
m3nenust «Jlanps» («KokoH»). YpoHEHb aKyCTMUECKOTo IIyMa Ha BXOJ€ MHKpo(doHa TpyOKu
COTOBOTO TenedoHa TAaKOB, YTO OOECIEUMBAETCS TapaHTHUPOBAHHOE 3aKpbITHE ATOr0 KaHajla
yTeuku MHGOpMaluu, T. €. 3allyMJIIeTCs BEChb TPaKT Iepelayd peueBod HMH(OpMalMHM TaKkuM
o0pa3oM, YTO Ha NMPUEMHOM KOHIIE OTCYTCTBYIOT KakHue-nuOO mpu3Haku peud. locmoTpoBas
texHuka PM-1203M - nepconanbHblii go3umerp [lpubop mnpenHasHayeH [Uisi HU3MEpPEHUs
aMOUEHTHON SKBMBAJEHTHOM 03I M MOIIHOCTH aMOWEHTHOM SKBHMBAJIEHTHOW /J03bI raMMa-
u3nyyenus. IlpubGop sBasercs wmonudukammenn pozumerpa PM-1203. CoxpanuB Bce
MIOJIOKUTENIbHBIE KAauecTBAa M  XapaKTEPUCTHUKUM CBOEro INpeaulecTBeHHHMKa, PM-1203M
MPEBOCXOUT €T0 MO psAy IoKa3aTeNel: B UeThIpe pa3a MOBBIIICH Mpe- €] U3MEPEHHS] MOLTHOCTH
J03bl; BBeleHa (YHKIMS 3allOMUHAHHUS J03bI W MCTOPHMM MOIIHOCTH JO3bl W Tepeaadu
uH(pOpMallii B TMEPCOHANIBHBIM KOMIIBIOTED MO HH(YPAKpPACHOMY KaHAIly CBSI3U; CHEI[HAJIbHBII
QITOPUTM O0OecreunBaeT CHIKeHHe Kod(pduimenta Bapuanuu. Mmeer manble pa3Mepsl U Bec,
HU3KOE 3HepronorpedieHne, 3BYKOBYIO CUTHAJIM3ALMIO MPHU MPEBHINICHUH MOPOroB MO J103€ U
MOIIHOCTH [103bl, PEXHM IIOUCKAa HMCTOYHMKOB TIaMMa-U3JydyeHUs, DPEKUM 3allOMUHAHUS U

«KOECH:
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COXpaHEHHsI B SHEPrOHE3aBUCHMOI MaMsITH CEpHUHOTO HOMepa mpubopa, 10361 U 100 coObITHit
UCTOPHUU MOILHOCTH JI03bl, PEXKHUM 4acoB, KaJeHAapsl, OyIMIbHUKA, KOHTPOJIS pa3psia 3JIEMEHTOB
MUTaHUS.

KOHTPOHL ! IPOCTYHIUBAHUE TeJIe(l)OHHLIX KaHaJ/I0B CBA3H

B mocnennee BpeMsi OJHMM M3 OCHOBHBIX CITIOCOOOB HECAHKIIMOHHUPOBAHHOTO JOCTYMa K
MHPOpPMALlUM YaCTHOIO M KOMMEpPYECKOIO XapakTepa CTalo MpOCIyIIMBaHUE Tele(OHHBIX
neperoBopoB. Jlyiss mpociymuBaHus TeIeQOHHBIX TEPErOBOPOB HCIHOJIB3YIOTCSA CIETYIOIINE
CHOCOOBI NOJKITFOUEHUS:

J napajieNibHOE TOAKIIOYeHNUE K TeneoHHOW JTuHUU. B 3TOM ciyyae TenedoHHbIE
panuopeTPaHCIATOPHI TPYAHEES 00HAPYKUBAIOTCS, HO TPEOYIOT BHEITHETO UCTOYHHKA MUTAHMUS.
J IIOCJICZIOBATEIEHOE BKJIIOYCHHE TeNe()OHHBIX PAJHOPETPAHCISITOPOB B Pa3phiB

npoBoja TenepoHHOW JMHMU. B 3TOM ciydyae mnuTaHue Tese()OHHOTO PaAMOPETPAHCIATOpA
OCYIIECTBIISICTCS OT TeNe()OHHON JTHMHUM M B APHUP OH BBIXOAWT (T.e. HAUMHACT Ieperady) C
MOMEHTa Mo ibeMa TeneOHHON TPYOKH a0OHEMEHTOM.

[lonxmtouenue TeneOHHOrO  pPaAMOPETPAHCIATOPA MOXKET  OCYIIECTBIATHCA — Kak
HEMOCPEACTBEHHO K Tele(QOHHOMY ammapary, Tak M Ha J0OM ydacTKe JMHMU OT TeiedoHa
abonenta no ATC. B Hactosmiee BpeMsi CYIIECTBYIOT TeJe(QOHHBIE paJuOpETPAHCISTOPHI,
HO3BOJISIOIIME MPOCIYIIMBATh IOMEIIEHUE Yepe3 MUKpO(OH nexamied TpyOku. s 3Toro Ha
OJIMH TPOBOJ TeJIe(hOHHOM JTMHUU TIOJAIOT CUTHAI OT T€HEPaTopa BHICOKOYACTOTHBIX KOJIEOaHUi, a
K JpyroMy - NOJKIIOUYAIOT aMIUIMTYIAHBIA JETEKTOp ¢ ycwiureneM. B 3toM ciywae
BBICOKOYACTOTHBIE KOJIEOAHHsI MPOXOAT Yepe3 MUKPO(GOH WIIH JIEMEHTHI Telne(OHHOTO armmapara,
oOnanarome "MUKpOQOHHBIM 3¢¢dekToM", U MOIYIUPYIOTCI AaKYCTHUECKUMH CHTHAJIaMHU
[IPOCITYLINBAEMOIO IIOMEILECHUS. IIpomogymupoBaHHBII BBICOKOYACTOTHBIN CUTHAI
JEMOIYJIMPYETCSl aMIUIUTYIHBIM JETEKTOPOM U IOCJIE YCHJIEHUS TOTOB JUIsl MIPOCIYLIIMBAaHUS WU
3anucu. J[anpHOCTh NEUCTBUS TaKOM CUCTEMBI M3-3a 3aryxaHus BU curnama B AByXIpOBOAHOU
JIMHUM HE IIPEBBIIIAET HECKOJIBKUX JECSITKOB METPOB.

CyIecTBYIOT CHUCTEMBI MPOCITYIIMBAaHUS TEIEPOHHBIX PpPa3roBOpPOB, HE Tpedyrolue
HEMOCPEJCTBEHHOTO DJIEKTPOHHOTO COEJUHEHUs ¢ TeleQOHHOW JHMHHMEH. OTH CHUCTEMbI
UCIOJB3YIOT HMHAYKTUBHBIM croco0 (mpu momolu Karymek) cbema uHpopmauuu OHu
JIOCTAaTOYHO T'POMO3JIKM, IOCKOJIbKY COAEp)KaT HECKOJbKO KacKagoB ycuieHus ciaboro HY
CUTHaJa U 00s3aTeNbHBbI BHEIIHWNW HCTOYHMK NuTaHus. [loaTOMy Takume cucTeMbl HE HAIUIM
HIMPOKOT0 MPAaKTUYECKOro MpUMEHEeHus. B HacTosiee Bpems NOSBUINCH CUCTEMBI IIEpexBara
(dakcoBOl M MOJEMHOI CBS3M, KOTOpBIE NMPU HCIOJIB30BAHUM NEPCOHAILHOTO KOMIIBIOTEpPA CO
CHelMalIbHBIM MTPOrPaMMHBIM 00ecrieueHHEeM MO3BOJISAIOT MOIYYUTh paclinpoBKy WH(POPMALHH.
Opnnako, TakMe CHCTEMbl OY€Hb JOPOTHME U IMOKa HE HAIUIM IIMPOKOrO NMPUMEHEHHsS B Hallel
CTpaHe.

Crnoco0bI npocymMBaHus TeJe(OHHBIX JHHUNH M HCIIOJIb3yeMasl anmnaparypa

HenocpeacrBeHHOe NOAKIIOYEHHE K TeJIe(DOHHON JIHHUHU

HemnocpencrsenHoe nmoakitoueHne K TeneOHHON JTHHUY - HanboJIee MPOCTON W HaIeKHBII
croco0 monydeHus: uHpopmanuu. B mpocreiiiem ciaydae mpuMeHseTcsl TpyOka pPeMOHTHHKA-
TeneQoHNCTa, TOJKIOYaeMass K JMHUM B paclpelesuTeNbHOM KOpoOKe, Ilie MPOU3BOIUTCS
pas3Bojika kaOeneil. Yalie Bcero 3To modepk "crenuanucToB" HIKHETO 3B€Ha yroJOBHOTO MHpa
(BepxHee 3BEHO OCHAILEHO anmnapaTypol He XyXKe TOCYIapCTBEHHBIX CEKPETHBIX CIYyXkO).
Heo6xoaumo momuuth, uyto ATC mnepekiodyaer JUHUIO HAa PasroBOp MpPU IIYHTUPOBAIUH €€
conportuBieHueM okoio 1 kOMm IlpumeHneHue anmapaTypsl MOACITYUIMBAaHHUS C HU3KOOMIIBIM
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BXOJIHBIM COINPOTHBIIEHHEM MOXKHO JIOCTaTOYHO OBICTPO OOHAapyX HUTh. Eciu BbI ycubIIuTe
MIETYKU B JIMHUM WJIM TE€penagbl I'POMKOCTH, - €CTh BEPOATHOCTh TOIO, YTO BAC IBITAIOTCS
IPOCITyIIaTh HE COBCEM MPO(ECCHOHATBHBIM CIIOCOOOM.

oakyn nepconasa ATC

[Monkyn ob6cmyxkuBaromero nepconana Ha ATC - BecbMa pacrnpOoCTpaHEHHBIH CIOCO0
packpelTusl Bamux cekperoB. OcoOEHHO 3TO KacaeTcs HEeOOJIBLIMX TOpOJOB, II€ O CHX IOp
UCToNb3yloTcsi crapble  nekaano-maroBele ATC. Ckopee Bcero, TakuM CIIOCOOOM MOTYT
BOCII0JIb30BaThCsl IPECTYIHBIE TPYIIIBI JINOO KOHKYPHUPYIOLIUE (GUPMBI.

IIpocaymmBanue yepe3 3JIeKTPOMarHUTHbI 3BOHOK

Teneponnsle ammapaTsl, IZJ€ B KayeCTBE BbBI3BIBHOIO YCTPONCTBA HCIOJIb3YETCs
JIEKTPOMAarHUTHBIA 3BOHOK, IOKa €Il€ IIMPOKO paclpoOCTpaHEHbl B Hallel CTpaHe. 3BOHOK
o0ajaeT CBOMCTBOM JyallbHOCTH, TO €CTh, €CIIM HA 3JIEKTPOMAarHUTHBIM 3BOHOK JEHCTBYIOT
3BYKOBBIE BOJIHBI, OH HAYHET BBIPA0ATHIBATH COOTBETCTBYIOUIMM 00pa30oM MOAYJIHMPOBAHHBIA TOK.
AMIuIMTYya €ro JaocraToyHa Ui JajdbHeWnied oO0paboTKU. OKCIEpUMEHThI IOKa3ald, 4YTO
ammmutyna JJ1C, HaBonuMasi B JIMHUM, JUIS HEKOTOPBHIX THUIOB TEJIG()OHHBIX alIapaToB MOXKET
JOCTUTaTh ~ HECKOJNbKUX MWUIMBOJABT. Kopmyc anmapata  sBisieTcss  JIONOJIHUTENIBHBIM
PE30HUPYIOLIUM YCTPOMCTBOM.

[IpocaymmBanue yepe3 MUKPO(OH TeaeoHHOro annapara

OTOT cnocod He SBISIETCS CUHOHMMOM HEINOCPECTBEHHOI'O MOJKIIOYEHHs K JUHUH. OH
ropaszio ciokHee. MUKpO(OH sBISETCS YacThIO 3JIEKTPOHHOM cXeMbl Tene(OHHOro anmnapara: OH
100 COEIMHEH C JIMHHUEH (4epe3 OTIENbHBIE JIEMEHThI CXEMbI) IIPU Pa3roBope, JUOO OTKIIOYEH
0T Hee, Koraa TeileOHHBbIM amnmapar HaXOAWUTCS B TOTOBHOCTH K IpUeMy BbI30Ba (TpyOka
HaxoAuTcs Ha anmapate). Ha "mepBblil B3, koraa TpyOKa JIEKHUT Ha anmapaTe, HET HUKaKOU
BO3MOXKHOCTH HCHOJIb30BaTh MHUKPO(GOH B KayecTBE MCTOYHMKA cheMa HH(popmanmu. Ho 310
TOJILKO Ha MEpBBIA B3I [ 3ammThl TenedoHHOTo anmapara OT CHATUS HH()OpMAaIH TaKuM
CHoco0OM JIOCTATOYHO MapajuIebHO MHUKPO(GOHY MOAKIIOUUTH KOHJeHcarop emkocTbio 0,01 -
0,05 Mx®. Ilpu 3TOM nocnenHui OyJAeT MYHTUPOBATh MUKPOQOH 10 BHICOKON YacTOTE U IiTyOnHa
monyisiuuu BY konebanuit ymenbmmres 6onee uem B 10 000 pa3, uro aenaer JaibHEHIIyro
JEMOIYJISIUIO CUTHAJIA IPAKTUYECKH HEBO3MOKHOM.

0030p MeToa0B 3aMUTHI TeJe(POHHOU JMHUM OT HECAHKIIMOHMPOBAHHOIO CheMa
uHopmanuu

MeTo/b1 3a1IUThI TE€IEPOHHON JTUHUU OT HECAHKIIMOHUPOBAHHOTO CheMa MH(pOopMaluu
YCJIIOBHO MOXKHO pa3JI€JIUTh Ha CIECAYIOLUE IPYIIIIbL:

orpeziesieHue MOAKIYEHNS K TelIe(OHHOM JTMHUM CPEACTB cheMa UHPOpMaIiH;
HapylIeHHe HOpMaJIbHOU pabOTHI CPECTB CheMa MH(OPMaLINK;

YHUUTOKEHHE CPEJCTBA CheMa MH(pOpMaliy B Tee(OHHOM TMHHH;

3alUTHI TeIe(POHHBIX EPErOBOPOB MyTEM UX IMK(PAIH UITH 3aIIYMICHHUS.

Y cnoBHOCTH 3TOH Kinaccu(UKay B TOM, YTO OOJIBIIMHCTBO CYIIECTBYIOIIMX B HACTOSIEE
BpeMsl NMPHOOPOB MOXKET BBIMOJHATH (DYHKIMH, OTHOCSIIMECS K Pa3HbIM KJIACCH(PHUKAIMOHHBIM

rpynmnam.

OmnpenesieHue NOAKJIIYEHHUS K TeJe(POHHON JUHUM CPEACTB cbeMa HHGopManuu Win
aHAIU3ATOPbI TeJIe(POHHBIX TUHUI

Kak crnenyer w3 HasBaHus, 3TH NPUOOPHI MpeIHA3HAYEHBI Ui M3MEPEHUsS U aHaiu3a
napaMeTpoB TeNePOHHBIX JHHUN, KaKOBBIMU SIBIISIOTCS 3HAYEHHUs IOCTOSHHOW COCTaBIISIOIIEH
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HANPSDKEHUS Ha Tele)OHHOMN JIMHUH, BEIMYUHA MIOCTOSTHHOTO TOKA, BOSHUKAOIIETO B TEIEPOHHOM
KaHaJie CBSI3U BO BpeMs pa3roBopa. AHaJIM3y MOTYT ObITh MOJBEPTrHYTHl U3MEHEHUS! aKTUBHOM U
PEaKTUBHOM COCTaBIISAIOIIMX UMITE/IAHCA JTMHUH.

K npubopam, peanuzyroniium 1aHHbIH METO OTHOCSTCS:

IIpubopul, onpedenarowue axkm NOOKIIOUEHUSA K TUHUU, NO USMEHEHUIO HANPAICEHUL 8
JIUHUU, NO CPABHEHUIO C IMATIOHHBIM.

[Tpunuun neiicTBus NpuOOPOB CIEAYIOMUIA: TeIePOHHYIO IMHUIO, HA KOTOPOH
OTCYTCTBYIOT YCTPONCTBA HECAHKIIMOHUPOBAHHOTO CheMa MH(POPMALIUH, HATPY>KAIOT Ha
9TaJIOHHOE CONPOTUBIIEHUE U U3MEPAIOT HANPSKEHUE Ha 3TOM CONpoTuBiIeHuu. [Ipu
HOCIEIYIOIUX IPOBEPKAX ONPEIEIAIOT, HE M3MEHUIIOCH JIU 3TO HanpsbkeHue. Hepocratkamu
JAaHHBIX IPUOOPOB SABJIAETCS:

1. BBICOKAsi BEPOSTHOCTH JIOXKHBIX CpaOaThIBaHWiA, CBA3aHHAS C HU3KHM KadyeCTBOM
0O0JIBIIMHCTBA OTEYECTBEHHBIX TEJIS()OHHBIX JIMHUIA;
2. JMHUS Ha KOTOPYIO OHM YCTaHABIHMBAIOTCA, TOJDKHA OBITH 3aBEIOMO CBOOOIHOM OT

CpeaACTB ChbCMaA I/IHCI)OpMaI_II/II/I AJI1 YCTAHOBKH 3TAJIOHHOI'O HAIIPSKCHUA. YTO HAJICKO HE BCCrJa
MOKHO I'apaHTHPOBATh.

IIpubopwl, onpedensiowue nooKIOUeHUe CPeOCME Cbema UHGopMmayuu no U3MeHEeHU
xapakmepa KOMNIEKCHO20 CONPOMUBIIeHUsL TUHUU (NOSGNIeHUSL OONOJIHUMENbHOU HeTUHEUHOCIU).

Otu npubopsl He TPeOYIOT MPH NEPBOHAYATBHOM MOJKIIOUEHUN YNCTONU JIUHHUU, TaK XKe 110
3asIBJICHUSM [IPOU3BOJUTENIEH HE UyBCTBUTEINBHBI K Ie(peKTaM JUHUU: "pyUHBIM CKpyTKam" U
OKHCJICHHBIM KOHTaKkTaM. Hao 0OTMeTHUTb, 4TO CyLIECTBYIOIINE B HACTOSIIEE BpeMsl IPHOOPHI HEe
OYCHb HAJEKHBI TI0 IPUIMHE MOACPHHU3AIMN 000PYAOBaHUS TOPOJCKUX TEIS(HOHHBIX CTAHIHI
(ATC). YcranoBka Ha ATC coBpeMeHHOro 000py/10BaHUs BbI3BIBACT OOJIBIIOE YHCIIO JOXKHBIX
cpabaTbIBaHUM.

IIpubopul, onpedensiowue nookitoueHue cpedcmas cvema uHpopmayuu K meneg)oHHol
JIUHUU NO NOSIBNEHUIO HOBbIX HEOOHOPOOHOCMEl 8 TUHULL.

[Ipu ucnonb3oBaHue MOJOOHBIX MPUOOPOB TeseOHHAS JIMHUS CHaYajla BU3yaJlbHO
IpOBEPsIeTCs Ha MPEJAMET OTCYTCTBHS B HEll cpelICTB cheMa HH(popMaliu. 3aTeM K Hel
MOJIKJIFOYAETCs MPUOOP U COCTABIISAETCS MACIOPT JIMHUM, B KOTOPOM YKa3bIBAE€TCS HOMEP
HEOJHOPOAHOCTHU (OTBOJ K MapajuieIbHOMY Tele(OHY, CTHIK OT HapallluBaHus Kabess U T.11.) U
paccTosiHME 10 Hee, KoTopoe omnpenenser npudop. Ilpu nposeneHnn npoBepok npudop cHOBa
MOJIKJIFOYAETCS K JINHUU U IPOBEPSETCS, HE NMOSBUINCH JIX HOBBIE HEOAHOPOHOCTH. [Ipn
MOSIBJICHUH TaKOBBIX, HEOOXOAUMO OTCUUTATH TOKa3aHHOE MPHUOOPOM KOJIMYECTBO METPOB IO
IPOBOJIKE OT MECTa YCTAHOBKU MPUOOPA U MOCMOTPETh, YTO K€ HallIes Mpudop.

Bbonee crnoxxHble m poporue npuOOpsl - KaOeIbHbIE pajgapbl U CHUCTEMbl HEJIMHEHHOMN
JIOKAaLMU B KaOEJIbHBIX JMHHUAX, KOTOPHIE MO3BOJIIOT MPUOIM3UTENILHO U3MEPSTh PACCTOSHUS 10
MOJIO3PUTENBHBIX MecT Ha TeneoHHOW AMHMHU. CHCTEeMBl KOHTPOJS 3a paAHOU3IIyd€HUEM HE
paccMaTpUBaIOTCS.

B nacrosiiee BpeMs Ha pbIHKE MPEACTAaBICHO MHOIO MOJENel aHalIu3aTOpPOB B LIEHOBOM
Jana3oHe OT JIECATKOB 0 HECKOJIBKHX ThICAY M XK€ JECSATKOB THICSY J10JIJIapOB.

Jy1g Toro, 4TOOBI MPOTHUBOACHCTBOBATH aHAJIN3ATOPY TEIE(POHHBIX JTUHUH,
3JI0yMBINUIEHHUKY MPHUIETCSA UCIIOIb30BATh CUCTEMBI ITEpEXBaTa, KOTOPbIE HE U3MEHSIOT WIH
HE3HAUYUTEIIbHO U3MEHSIOT ITapaMeTphl JIMHUY. BO3MOKHO HCIIONIB30BaHUE CUCTEM IIEpeEXBaTa C
KOMITCHCAIMe n3MeHeHnid. B mo0oM cirydae 3TO MOBHIIIAET CTOMMOCTE 000PYIOBAHUS TSI
nepexBara HHPOPMaIH, CHIKAET y100CTBO U MOBBIIIAET PUCK ONEpaIiy

JlocToMHCTBA NPUMEHEHHs AaHAJTU3ATOPOB TeJIe(DOHHBIX JIMHUIA:

VYcTraHoBKa Takoro mpubopa Ha TOPOACKYIO JHMHHIO MO3BOJUT BOBpeMsl ONpeleMTh
MONBITKH HENMOCPEACTBEHHOI0 MOAKJIIYEeHHUs K JUHUHU. [10sgBIsS€TCA BOBMOKHOCTD OTCIIEIUTH
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M3MEHEHUS MapaMeTPOB JIMHUKM U BOBPEMS IPUHSATH MEPHI JJIs MPOBEACHUS ONEPALIMH IO OCMOTPY
Y OYHCTKE JINHUH OT BO3MOXHBIX MOJAKIOYEHUN.

Henocrarku npuMeHeHHs aHAJIU3aTOPOB TeJ1e(DOHHBIX JIUHUI

OTcyrcTBHE 4YeTKHX KPHUTEpPHEB OLEHKH HECAHKUUOHMPOBAHHOIO MOJKJIIYECHUS.
Tenedonuslie MTMHUK HE UAcATbHBI. [laxke B crienuUKay Ha CTAaHAAPTHBIC TApaMeTPhl CUTHAJIOB
ropoackux ATC mpexycMoTpeH 10BoIbHO OobIoi pazdopoc. Ha pazubix tTunax ATC oHu MoryT
otnuvarbes Ha 30 mporieHTOB. [lapaMeTpsl TeaeOHHON TUHUM MOTYT U3MEHSTHCS BO BPEMEHU B
3aBUCUMOCTH OT 3arpyxeHHOCTH ATC, xonebaHuii HampsDKEHUS B dHEProceTu. Temmeparypa u
BJIQYKHOCTh OKPY>KArOLIEH Cpellbl CYIIECTBEHHO BJIMSIOT HAa Kaue€CTBO KOHTAKTHBIX COCIUHEHUH,
KOTOpBIE BCErjJa ecTh Ha J000H Tene@oHHOM IMHMM, U B KOHEYHOM HTOre MPHUBOIAT K
OKUCITUTENBHBIM TIPOLIECCAM Ha HJTHX KOHTaKTax. I[IpOMBIILIEHHbIE HABOJKH MOTYT CTaTh
HUCTOYHUKOM IIOCTOPOHHUX CHUTHAJOB Ha TeinedoHHOM JuHUM. Bce BhllenepeyncieHHoe
NPUBOAUT K TOMY, YTO Ha CETOAHSIIHUM JEHb HET YETKOrOo KpUTEpHUs, IO KOTOPOMY
QHATM3UPYIOIIMM  1pUOOP MOXKET OTIMYUTh HECAaHKIMOHMPOBAHHOE TMOJKIIOYEHHE OT
€CTECTBCHHOTO HM3MEHEHHS Iapamerpa TelePOoHHON NuHUH. J[ake MpU KOMILICKCHOM aHAJH3e
0O0JIBIIOr0 KOJIMYECTBA MAPAMETPOB PEUYb MOXKET UJITH TOJIBKO O CBEPUICHUH COOBITUSI C HEKOTOPOM
BEPOSITHOCTHIO.

Bbicokasi BepOATHOCTH JI0KHBIX cpabatbiBanmii. [Ipubopel, KOTOpBIe MpPU U3MEHEHUH
rapaMeTpa HAYMHAIOT MUTaTh ABAPUMHOM  JIAMIIOYKOM, NPOCTO IMYrarOT HEOMBITHOIO
MOJIb30BaTeNs, BeAb SICHO, YTO TpU cpadaThiBaHUs 32 OJWH JIeHb HE MOTYT O3HayaTh, YTO Ha
JUHHUIO TIOBECHJIM TPH Kydka. JlocTroBepHee BeayT ceOsi mprOOphl, KOTOPBIE TPOCTO (PUKCUPYIOT
M3MEHEHHUs MapaMeTpPOB U OMOBEIIAIOT 00 ATOM MOJIb30BATENS, MPEJOCTaBIAS €My BO3MOKHOCTh
caMOMYy NPUHUMAThH PEIIECHHUE.

HeB03MO0:KHOCTH ONIpeiesIUTh Bee BU/bI MOAKII0OYeHUH. CaMbIM OOJBIITNM HEIOCTATKOM
AQHAJIM3aTOPOB SIBISIETCS TO, YTO OHU MOTYT C HEKOTOPOW BEPOATHOCTHIO (PUKCHPOBATH TOJIBKO
4acTh YCTPOWCTB II€pexBaTa U3 BO3MOKHOI'O apCeHaIa MOTEHIMAIBHOTO 3JI0YMBIIUIEHHUKA. XOTs
W CYIIECTBYET TeOpeTHYecKass BO3MOXHOCTh OIPEICIUTh YCTPOMCTBO OECKOHTAKTHOTO
MOJKIIIOUEHUS! K JHUHUM (€MKOCTHOW WM WHAYKTUBHBIM JaTYMKU), MPAKTHUYECKH Ha PeabHOU
JUHUU C €€ «IUIBIBYIIIMMHI» TapaMeTpaMH U Mapa3uTHBIMU HABOJKAMH CJIENAaTh 9TO YPE3BBIYAITHO
CJIOXHO.

CyliecTBeHHOE CHHM’KE€HHE BEPOSITHOCTH ompeaeeHuss (GakTa NMOAKJIIOYEHUs], €CJIU
TejieOHHAsS] JIMHUS 3apaHee He NMPOBEPeHA HA «YMCTOTY». MHOTHE aHaIu3aTopbl YCTPOEHBI
TaK, 4TO MPHU YCTAHOBKE HA JIMHUIO TPEOYIOT OATAaHCUPOBKH O] €€ KOHKPETHBIE MapameTpsl. Eciu
npu OaaHCHPOBKE Ha TMHHUH YK€ OBIJIO YCTAHOBJIECHO HEKOE YCTPOICTBO MepexBara nHpopMaIum,
TO, €CTECTBEHHO, OHO He Oyner oOHapyxeHo. Clenyer OJHAKO OTMETUTh, YTO OoJee
COBEpIIICHHbIE U, COOTBETCTBEHHO, Ooliee JOpPOTHE aHAIM3aTOphl HEe TPeOYIOT MpeABapUTEIHHO
OUYHIICHHON JINHUH.

Hapymenne HopMaJbHOH padoThI CPEACTB CheMa HH(pOpManuu

[TpuGops! 3TOH rpymIIbl AENATCSA Ha ABE MOATPYIIIbI: AKTUBHBIE U TTACCUBHBIE.

ITaccuBHbIe MPUOOPHI

[TaccuBHBIE TPUOOPHI MPEACTABIISIOT U3 €05 QUIBTPHI MPEMATCTBYIONIUE TPUMEHEHUIO
BY-HaBs3pIBaHUS U MCTIOJIB30BAHUIO MUKPO(POHHOTO 3P deKTa.

TlomoxurenbHbBIE CBOMCTBA:
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1. [IpenoTBpaienre nepexsara peueBoil HHPOpPMALUK B MTOMELICHUIX MeToaoM BY-
HaBS3bIBAHUS.

2. [IpenoTBpamienne mnepexBara peueBoil HHGOPMAIMM B TMOMEMICHUSIX H3-3a
MukpodonHoro ¢ dexra TenepoHHOrO anmapara.

3. [IpenoTBpaiienne nepexsara peyeBoil MHGOPMAIMK B MOMEIMICHUSX C TOMOUIBIO
MUKpPO(OHOB, Mepeaarolux peueByo nHbopManuio no tenedonHon auauu Ha BYU nognecyeit
IIPY YCIIOBUY NMPABHIIHOTO pa3MelleHus GUIbTpa Ha Tene()OHHON JTMHHH.

Henocratku:
1. OHM HE 3alIMUIIAIOT OT BCET0 OCTAIBLHOI0 Pa3HO00pa3Hs CUCTEM IEpexBara.
2. OHM 3alIUIIAIOT OT TEX METOJIOB HECAHKIIMOHHUPOBAHHOTO CheMa HHGOpMAIIHH,

KOTOPBIC YK€ MPAKTHUECKU HE MPUMEHSIOTCS, TaK KaK B COBPEMEHHBIX TelIe(DOHHBIX ammaparax
YIIOMSHYTBIE BbIIIE 3QPEKThl OTCYTCTBYIOT

AKTHBHBIE IPHOOPHI

AKTUBHBIE [pUOOpPHl B OTJIMYMM OT T[ACCHBHBIX CO3Jal0T B Tele()OHHON JIMHUU
JIOTIOJTHUTEIIbHBIE CUTHAJIBI HApYIIAIOIIKe HOPMAJIbHYIO pad0Ty CpPEICTB CheMa HH(OPMALIUH.

JlanHble mpUOOPBI NMpPEAHA3HAYEHBbI IS 3aILUThl TeIC(POHHBIX JIMHUM OT MHOTHUX BMJIOB
IIPOCIIYIIMBAKOIUX YCTPOUCTB. JloCTUraercs 3TO IyTeM NOAMEIIMBAHUS B JIMHUIO PA3IMYHOIO
BUJA JIOMOJHUTENIBHBIX CHUTHAJIOB (3arpajuTesibHasi IOMeXa) M M3MEHEHHUS CTaHJIapTHBIX
napamMeTpoB TeneQoHHOW JUHHHM (OOBIYHO B pPa3syMHBIX TNpeAesiax HM3MEHSETCS IOCTOSHHAs
COCTaBJIAOLIAs HANPSDKEHUs Ha JIMHUM U TOK B HEil) BO Bcex pexxumax pabotsl. J[i1st Toro, yToOb!
IoMexa Ha JIMHAM HECHJIBHO MellaJla pas3roBOpy, OHA KOMIIEHCUpPYETCA Iepes MojJaded Ha
Tesie(OHHBIN anmapaT Biagenbla npubopa. [ns Toro, 4roObl rmomexa He Mellana AajJbHEMY
aOOHEeHTy, OHa TOAOWPAETCS W3 CUTHAIOB, KOTOPBIE 3aTyXalOT B TPOLECCE MPOXOXKICHUS IO
JVHUAU WJIM JIETKO (PUIBTPYIOTCS aOOHEHTCKMM KOMILIEKTOM ammnapaTypbl ropojackoit ATC. Jlns
TOT0, YTOOBI [TOMEXA «XOPOIII0» BO3/IEHCTBOBAJIA HA allapaTypy MepexBara, €€ ypoBeHb 0ObIYHO B
HECKOJIBKO pa3 MPEBOCXOANUT YPOBEHbB MOJIE3HOT0 (PEYeBOr0) CUrHAJIA B TMHUH.

VYka3aHHble TOMEXH OOBIYHO BO3JEHCTBYIOT Ha BXOJHBIE KacKajbl, kKackaisl APY, y3mbl
NUTaHWs anmnaparypel nepexsara. Bo3neicTBUE NPOSBISAETCS B IEPErpy3Ke BXOJHBIX LEIEH,
BBIBOJIE HX W3 JIMHEHHOro pexnma. Kak creacTtBue, 3JI0yMBIIUIEHHUK BMECTO IOJE3HOM
UH(OPMALIUHU CIBIIIUT IIyMbl B CBOUX HAyIIHHUKAX.

Hekotoppile  Buapl  mOMeX  MO3BOJSIIOT ~ BO3JEHCTBOBaTbH  Ha  TeJleOHHbIE
paTuopeTpaHCIATOPbl TAKUM 00pa3oM, UYTO MPOMCXOJUT CMEIEHUE WIIH «pa3MbIBaHHE» HeCyIlen
4acTOThI NepeaTunKa, pe3Kue CKaukl 4acTOThl, HCKakeHUE (POPMBI BBICOKOUYACTOTHOIO CUTHAJIA,
NEPEMOAYIISIIMS, MOCTOSHHOE WM INEPUOJUYECKOE IOHMKEHHE MOIIHOCTH u3iyudeHus. Kpome
TOTO, BO3MOXEH «OOMaH» CHCTEMbl NPUHATUS PEUIEeHHs,, BCTPOEHHOM B HEKOTOpbIE BUbI
NIEPEXBAThIBAIOIINX YCTPOWCTB, U IEPEBOJ HUX B «IOXKHOE COCTOsSHME». B pesyinbrare Takue
yCTpOMCTBa HauMHAIOT OECIOJIE3HO pacxoJ0BaTh CBOM OrPAaHUYEHHBIE PECYPChl, HaNpUMep,
3BYKOBOW HOCHUTENb WM JIEMEHTHI NMUTaHUsA. EciM B HOpManbHOM pPEXUME HEKHMM NeperaTuuK
paboTan mepuoauYecKd (TOIBKO TpH TelehOHHBIX TEPETOBOpPAxX), U aBTOMATHYECKas CHCTEMa
perucTpalMy BKJIIOYajach TOJBKO MpPHU HAJIWYMK paJUOCHTHANA, TO TENmepb OHa paboTaer
MIOCTOSIHHO, Y 3JI0YMBILIJIEHHUKY PUXOJNUTCS UCIOJIB30BaTh ONEpATOpa A1 OTAEICHUS MOJIE3HON
uH(pOpMaLKH (€CIIM OHA OCTAJIaCh), YTO B HEKOTOPBIX CIIyYasiX MOXKET ObITh HEBBIIIOJIHUMO.

[TocTaHOBUIMKY 3arpaJuTENbHON MOMEXHU BBIMOJHSAIOT 3AIIUTY Tele()OHHON TUHUU TOJIBKO
Ha y4acTKe OT camMoro npuoopa, K KOTOpOMy MOAKIIOYAeTCs ITATHBIN TeneOHHBINH anmapar, J10
roponackoit ATC. IloaTtomy ocTaeTcsi OmacHOCTh IHepexBaTa HHPOPMAIMK CO CTOPOHBI
HE3aIIUIICHHONW JTMHUU MPOTUBONONIOKHOr0 aboHeHTa U Ha camoir ATC. ITockonbKy 4acTOTHBIH
CIIEKTp MOMEXHU PaCIOJIAraeTCsl BBIIIE YACTOTHOI'O CIEKTpPa PEUYEBOr0 CUTHAIA, TO TEOPETHYECKH
JIOCTaTOYHO JIETKO OYMCTUTBH IOJIE3HBIM CUrHal OT nomexu. Kpome Toro, momexa He MOKET
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BO3/ICICTBOBATh HA YCTPOMCTBAa mepexBaTa HMH(OpMAIMK, HAYMHAIOUIME PETUCTPUPOBATH HIH
nepeaBarh 10 pagroKaHaly MH(GOpMaNHUIo 1Mo MPUHIUITY HoAbeMa Tene(oHHON TpyOKH, a He TIo
IPUHLINITY HAJIMYUS B IMHUM FOJIOCOBOTO CUTHajla (aKycTOMAaTa).

Cnoco0bl HapyIeHUsI HOPMAJIbHOM PadoThI CPEICTB HECAHKIIMOHMPOBAHHOIO ChbeMa
uHpopmanuu

1. CunyconaanbHblii curaaj ¢ yacroroi 20 - 70 kI'u m amnuuryaoii 12 - 50 B.
JlaHHBII cUTHAJ TTOaeTcs B TeNe()OHHYIO JTMHUIO TIPU Pa3roBOpE M HapylIaeT padoTy
Tesie()OHHBIX TePEIaTINKOB, "pa3MbIBas” CIEKTP TeISPOHHOTO NepeAaTInKa U Hapyiast pesKum
paboOTHI BEIXOJHOTO Kackaaa rnepeaaTdauka. "Pa3MbITie" CrieKTpa 3aKI04aeTcs B CIASAYIONIEM: B
CIEKTPE U3JIydeHUs TeIe(HOHHOTO MepeIaTINKa MOSBIISETCS TONOTHUTENIbHAS CIIEKTPaIbHAS
COCTABJISIONIAsT OOJIBIIOTO YPOBHS. Tak Kak BHIXOJIHASE MOITHOCTh BRICOKOYACTOTHOTO KacKajia
KOHEYHA, IPOUCXOJIUT TIEPEPACTIPEICIICHIE MOITHOCTH MEX/1Y pa3rOBOPHBMHU COCTABJISIOIIUMHU U
IIOMEXOBOM COCTaBIIAIONICH. [l0CTOMHCTBOM JaHHOTO CIIOCODA 3AIUTHI, ABISIETCS TO, YTO
CHUT'HAJI O1ABJICHNS He MPOCYyIIMBaeTcs B TejleoHHOI TPyOKe, a HEIOCTATKOM TO, YTO OH
MOKeT ObITh OTGUILTPOBAH B Tejie)OHHOM pajuoneperaTYnKe, Tak KaKk OTCTOHUT JIOBOJIBHO
JaeKo oT obsactu pabouux yactoT. Ho ycrnoxkHeHne cXxembl repeAaTiynka C esiblo GUIbTpauu
MOMEXH BbI3bIBACT YBEIMUYEHHE raOapuTOB U MACCHI MIepelaTuhKa, KpOME TOro OMEXy TaKoi
OOJIBIIION aMIUTUTYBI TPAKTUUECKH HEBO3MOKHO IMOTHOCTHIO OT(PHIBTPOBATS.

2. lllymoBoii curnaj ananazona 4acrot 300 - 3400 'y u amnummtyaoii ~2B. J{anHbrii
curHan "3akauuBaercs" B TeIe(OHHYIO JIMHUIO MPU MOJI0KEHHOU TPYOKE U BBITIOJIHSET
cnenyromue GyHKINU:

o BO3/JICIICTBYd Ha CHUCTEMYy AaKTHUBAallUM 3allUCH JTUKTO(POHOB, 3aCTaBIET HX
3aMUCHIBaTh TOJIBKO LIYM B MIPOMEKYTKAX MEX]Y IIEPErOBOPaAMU;

. MPEMSTCTBYET paboTe BBIHOCHBIX MHUKPO(GOHOB HCIONB3YIOIMUX TeleHOHHYIO
JTUHUIO JIJIS Tiepeadn HHGOPMAITUH TIPU TIOJIOKEHHOM TpyOKe Ha Tele)OHHOM ammapare;

. MacCKHpPYeT CUTHaJIbl, BO3HUKAIOIINE 13-32 MUKPOPOHHOTO dPdeKTa.

3. lllymoBoii curnaj auana3ona 4acrot 6-10 kI'u u amnimtyaoii ~5B. J[anubiii curHan
nojiaeTcs B TeJe(OHHYIO JMHHIO IIPU Pa3rOBOPE U, I10Na1as B MOAYJIATOD, YBEINYNBAET YPOBEHD
IIymMa B pa3sroBOPHOM cHUTrHasie. Tak Kak aMIUIUTY/a IIyMOBOTO CUT'HAJIa, CPABHHUMA 110 YPOBHIO C
Pa3rOBOPHBIM CHTHAJIOM, TO TIOHSTH CMBICTT IIEPETOBOPOB MPOXOIAIINX 10 TeIe()OHHON THHUT
CTaHOBUTCA 3aTPYIHUTEIbHBIM. 3alKCh Ha TUKTO(OH Takxke OyJeT CHIIbHO 3alllyMIICHa,
HE3aBHCHUMO OT THIa UCII0JIb3yEMOro CheMHUKa. OUIIbTpalys 3TOr0 IOMEXOBOI0 CUTHAja B
Tesie()OHHBIX pajronepeaaTuuKax 3aTpy/JHeHa, TaK KaK IMana30H 4acToT MOMeXH OJIM30K K
nuara3ony padounx yactot tenedonnoi uann (300 - 3400 '), a punbtp ¢ Tpedyemoit
KPYTH3HOMU, 3aHMMAaeT MHOT'O MECTa U YBEIMYUBAET MOTPeOIsIeMyt0 MOIIHOCTh NiepeiaTunka. Ha
ATC u B TenepoHHOM amnmnapare nomexa oTGuiIbTpoBeIBaeTcs 0osee 3pPeKTUBHO, TaKk KaK TaM
HET OrpaHWYeHUH 10 TrabapuTaM U MOTpedIsieMOi MOIIIHOCTH.

4. YMeHbllIeHHE TOKA B TeJ1e()OHHOI JTUHUM 10 MUHUMAJILHOTO YpoBHs. [Ipnbopsl,
WCITOJIB3YIOIIUE JTAHHBIA METO/, IIPY NTEPBOHAYAIBHOM MOAKIOYEHUH K 3aIUIIaeMON
TesiehOHHOM TMHUH, onpeAensatoT napamerpbl ATC, TenedoHHOro anmapara U yCTaHaBIUBAIOT
JIOTIOTHUTEILHOE COTPOTUBIIEHUE B JINHUU TaK, YTOOBI pa3roBOp 1Mo TenedoHy MEXIY IBYMs
aboHeHTaMU ObL1 elle CIBIIIEH. Y POBEHb Pa3rOBOPHOTO CUTHAA B TENE(POHHBIX
paauonepenaTyrMkax (He 3aBUCHUMO OT TUIIA MOJKIOYEHHS U UCIIOJIb3YEMOT0 MUTaHUs) U B
napajieNbHbIX Tele(OHHBIX anmnapaTax CTAaHOBUTCS OJM3KUM K YPOBHIO €CTECTBEHHBIX IIIYMOB.
[Tpu ucmonb30BaHUM JAHHOTO METO/Ia B TeNIE(HOHHYIO JTMHUH HE BBOASTCS JOMOTHUTEIbHBIE
CUTHAJIbI 1 aDOHEHT HE UCTIBITHIBAET JUCKOM(OPTA OT MOCTOPOHHUX IITYMOB, HO OOJIBIIMHCTBO
OTEUYECTBEHHBIX TEJIE(POHHBIX JMHUHM OYEHb HU3KOT0 KaueCTBa U BO3MOXHBI cOoU B padoTe
Tesne()OHHOM CBSI3H.
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5. Hoanutka Junuu. [Ipy ucnonb30BaHUN ATOTO METO1a, MPUOOP €Tro peaaTu3yIoNni,
MOCIIE0BATENBHO C TeNe(OHHBIM aNlapaToM BKIIOYAET B TeNe()OHHYIO TUHUIO AOMOTHUTEIbHbII
pEryJInpyeMblil HCTOUHUK HAIIPSOKEHUSI U YBEJIMUMBAET HarnpshkeHue 10 Tex nop noka ATC He
pa3opBeT cBs3b. [Ipu nocienyromumx neperopopax npuOOp ycTaHaBIMBAET HECKOJIBKO MEHbIIIEE
HaIPsDKEHUE PEryJIMpyeMOro HCTOUYHUKA, U IIOCTOSIHHOE HANPSKEHUE B IMHUM YBEIMUUBACTCS /10
3HaueHust 20-25B. DToT MeToa npeaHazHaueH Il TOro, 4To Obl "0OMaHyTh" mapaiebHbIA
Tesie()OHHBIN paguonepeaTuiK, co3aaBas yCaoBHs OJIM3KHE TOMY, UTO Ha TeJIeOHHOM armrmapare
MOJIOKUIIN TPYOKY, U YMEHBIIUTH HAPSKEHUE MUTAHUSA (M CIIEI0BATEIbHO U3Ty4aeMylo
MOIITHOCTbH) B TIOCJIEJIOBATEIBHOM TEJIS()OHHOM paioNepelaTIuKe C MUTAHUEM OT TeJeOHHON
JIMHUU.

6. MeTon «cuH(pazHoii» MackMpyOLeH HU3KOYACTOTHOH nmomexu. Vcnons3yercs nms
MOJIaBJICHUS AJIEKTPOHHBIX YCTPOMCTB IepexBaTa pedyeBOod HHQPOpMAINH, MOJIKIIOYAEMBIX K
Tesie()OHHOM JTMHUU MOCIIEIOBATEIbHO B PAa3phIB OJHOTO M3 MPOBOJIOB WM Yepe3 UHIAYKIIMOHHBIN
JaTYMK K OJHOMY M3 MpoBoaoB. CyThb MeTOAA 3aKIKOYAETCS B IOJAade BO BPEMsS pazroBopa B
KaXIbIi TPOBOJ TeNe()OHHON JHMHUM COTJIACOBAHHBIX 1O aMIUIMTYJAE U (a3e OTHOCHTEIBHO
HyJIEBOTO TpoBoJa 3jekTpoceTd 220 B Mackupyroolmux I[OMEXOBBIX CHUTHAJIOB pPEYEBOrO
Jquana3oHa 4acToT (MacKHUpYHOLIEro HHU3KOYacTOTHOro Iryma). BcernencTtBue coriacoBaHusi 1o
amruntyzae u aze B TesneoHHOM ammaparte, MOAKIIOYaEMOM MapaieIbHO TeIepOHHOH JIMHUHY,
3TH MOMEXOBBIE CUTHAJIbI KOMIIEHCUPYIOT IPYT Apyra ¥ HE MPHUBOJAT K MCKAKEHUIO MOJIE3HOTO
CUTHAJA, T.e. HE YXY/IIAI0T Ka4eCTBO CBSI3U. B MIOOBIX yCTpOHCTBAX, MOAKIIOYAEMbIX K OJHOMY
TeneOHHOMY ITPOBOAY (KaK MOCIEeI0BATENIbHO, TaK U Yepe3 MHAYKLMOHHBIN JaTYUK), TOMEXOBbBIN
CUTHAJI HE KOMIIEHCUPYETCA U «HAKJIAJbIBACTCS» Ha IMOJE3HbIM CHTHAJ. A TaKk Kak €ro ypoBEHb
3HAYUTEIBHO TIPEBOCXOMUT TIIOJIC3HBIM CHUTHAJ, TO TIepexBaT IiepeaaBaeMol HWH(pOpMaIHU
CTAHOBUTCS HEBO3MOXHBIM. B KauecTBe MACKUPYIOIIEr0 MOMEXOBOIO0 CHUTHaja, KaK IpaBUIIO,
UCIOJIb3YIOTCSl AUCKPETHBIE CUTHAJBI (TICEBIOCyYaliHble M-110CIe10BaTeIbHOCTH UMITYJICOB) B
nuamna3one yactoT oT 100 1o10000 I'm.

7. MeToa BbICOKOYACTOTHONH MacKUPYIOLIel moMmexu. 3akifo4aeTcs B 1ojgaue BO BpeMs
pasroBopa B Tele(pOHHYIO JHHHUIO MAacCKHPYIOLIEro MOMEXOBOI0 CHUTHAja B JMANa3o0HE BBICOKMX
4acTOT 3BYKOBOI'O JMana3oHa (MAacKUPYIOIIETO BBICOKOYACTOTHOrO miyma). YacToTbl
MaCKHUPYIOIUX MTOMEXOBBIX CUTHAJIOB MOJOUPAIOTCSA TAaKUM 00pa3oM, YTOObI TIOCIIE MPOXOKAECHUS
HU3KOYACTOTHOTO YCHJIMTENS WJIM CEJIEKTHBHBIX IeMed MoayasTopa Tene(pOHHOM 3akIaiku HX
YPOBEHb OKazajcs JIOCTaTOYHBIM JJIsi MOJABJIEHUS IOJE3HOIO CUTHajia (PeyeBOro CUTHala B
TelneQOHHOI JTMHUK), HO B TO € BpeMs, YTOObl OHM HE YXYJALIAJIM Ka4eCTBO CBsI3U. UeM HMKe
4acToTa IMMOMEXOBOI'O CUTHaia, TeM BbIle ero 3((eKTHBHOCTH M TeM OoJiblliee MelIaolee
BO3/ICIICTBHE OH OKa3bIBAET Ha IMOJIE3HBINA CcUTHaIL. OOBIYHO MCHOJB3YIOTCS YAaCTOThI B JUANa30He
oT 6-8 kI'y 1o 12-16 xI'1I.

JIig UCKITIOUEHUS BO3JIEHCTBUS MACKHUPYIOILEr0 TIOMEXOBOT0 CUTHajla Ha Ka4eCTBO CBSI3H B
YCTPOMCTBE  3allMThI, MOJAKIIOYAEMBIM TMapayielbHO B  pa3pblB  TenedOHHON JIMHUH,
YCTaHABJIMBAETCS CHEIHAIBbHBIN QUIBTP HUKHUX YacTOT C TPaHMYHOM vacToToit Bbime 3,4 kI,
KOTOPBIN MMOAABISAET (IIYHTUPYET) OMEXOBBIE CUTHAJIBI BHICOKOW 4acTOTHI (HE MPOIYCKAET UX B
CTOPOHY TeNe(OHHOTO ammapara) U HE OKa3bIBa€T CYIIECTBEHHOTO BIUSHHUS Ha MPOXOKICHHE
HU3KOYaCTOTHBIX PEYEBBIX CUTHAJIOB.

B kauecTBe MacCKUpPYIOIIEro IIyMa UCHOIb3YIOTCS IIUPOKOIOIOCHBIE aHAIOTOBbIE CUTHAJIBI
TUNa «0eoro myMa» WM JUCKPETHBIE CUTHAJbl THUIA TCEBIOCIY4YallHOW MOCIeI0BaTEIbHOCTH
VMITYJIBCOB C IIUPUHOM crieKkTpa He MeHee 3-4 kI 1.

JlaHHBI METOJ MCHOJIBb3YETCs Ul MOAABICHUS MPAKTUYECKH BCEX THIIOB 3JIEKTPOHHBIX
YCTPOMCTB TIepexBaTa peYeBON HHQPOPMAINK, TOAKIIOYAEMBIX K TeIe(QOHHOW JIMHHU Kak
MOCJIE0BATENbHO, TaKk W mnapamienbHo. OJHAaKo 3(PQGEeKTUBHOCTHh IOAABICHUS CPEICTB CheMa
uHpOpMallMl C TOAKIIOYEHHEM K JIMHUM [OCNIEOBaTeIbHO (OCOOCHHO TpU MOMOUIM
WHAYKIIMOHHBIX JTaTYMKOB) 3HAYUTEILHO HIDKE, YeM MPHU HCIOIH30BAaHUH METOJa «CHUH(pA3HON
MACKHPYIOIIEH HU3KOYaCTOTHON MTOMEXH.
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8. Mertoa «yJbTpPasByKOBOW» MACKHPYKOILIeH NOMeXH. AHAJIOIMYEH METOAY,
paccMOTpeHHOMY Bbllie. OTIUYHME COCTOUT B TOM, YTO YAaCTOTa IOMEXOBOT'O CUTHAJIa HAXOUTCS B
nuana3one oT 20-30 xI'n 1o 50-100 kI'1, 4To HAMHOIO YIPOILAET CXEMY YCTPOMCTBA MOAABIICHMUS,
HO TpH 3TOM 3(P(EKTUBHOCTH JAHHOTO METOJAa [0 CPaBHEHUIO C METOJIOM BBICOKOYACTOTHOM
MacCKUPYIOLEH OMEXH YXYIIaeTCs.

9. MeToa HU3KO0YACTOTHOI Mackupymwoueid nomexu. [Ipy HMCHoONB30BaHMM METOJa B
JUHUAIO TIPH TIOJIOKEHHOW Tese()OHHOM TpyOKe TOJaeTcss MaCKUPYIOIIMNA HU3KOYaCTOTHBIN
MOMEXOBBI CHUTHAJI. DTOT METOJl MPUMEHsIeTCS s aKTUBH3alMHM (BKIIOYEHHUS Ha 3aIUCh)
JTUKTO(OHOB, MOJIKIIOYAEMBIX K TeIC(POHHON JIMHUK C MMOMOIIBIO alalTePOB MIIM UHIYKIIMOHHBIX
JMATYMUKOB, YTO MPUBOJUT K CMATHIBAHUIO MJICHKH (3aMOJHEHUIO-TIaMSTH) B PEKUME 3alHUCH 1IyMa,
TO €CTh IIPU OTCYTCTBHUH I10JIE3HOTO CUTHAJIA.

10. MeToa NOHMKEHHMSI  HAaNpsiKeHMsl. MeToJ  NOHWKEHHMS  HanpshKEHUs
IpelycMaTpuBaeT IoAadyy BO BpEMs pas3roBopa B JIMHUIO TIOCTOSIHHOI'O HalpsKEHUS,
COOTBETCTBYIOILIETO HAMPSHKEHUIO B JMHUM IpPU MOTHATONW TenedoHHOW TpyOke, HO OOpaTHOM
NOJIIPHOCTU. OTOT METOJl IpHUMEHSIeTCS JUlsl HapylleHUs (YHKIUOHHPOBAHMSI BCEX THUIIOB
AJIEKTPOHHBIX YCTPOUCTB MepexBaTa HH(GOPMAIIMU ¢ KOHTAKTHBIM (KaK MOCIE0BaTeIbHBIM, TaK U
HapauleJIbHbIM) IOJKIIOUEHUEM K JIMHUU, UCII0JIb3Ys €€ B KaUYeCTBE UCTOUHUKA TUTAHUS.

Jnsa  3ammTbl  TeAeQOHHBIX JIMHUKA  HCIONB3YIOTCS — YCTPOWMCTBA,  pealM3yIoIIue
OJIHOBPEMEHHO HECKOJIBKO METOJIOB I1OAABJICHUS.

11. KomnencauuoHuslii Metod. Vcrnons3yercs ans creraHorpa@uueckoid MacKUpPOBKH
(CKpBITHS) PEUYEBBIX COOOIICHUH, TepeaaBaeMbiXx a0OHEHTOM IO TeneGoHHON nwHMH. JaHHBIHA
MeTOJT o0nazaeT BBICOKOH dS(PPEKTUBHOCTHIO TMOJABICHUS BCEX M3BECTHBIX CPEACTB
HECAaHKIIMOHMPOBAHHOTO CheMa HWHGPOpPMAlWHU, TMOAKIIOYACMBIX K JMHUM Ha BCEM Y4YacTKe
TeneOHHOI TUHUH OT OAHOTO aboHeHTa A0 Apyroro. CyTh METO/AA 3aKJIIOUAETCs B CIEAYIOLIEM:
nepe] HadajioM Iepelladd CKpbIBAEMOro COOOLIEHMS 0 CHEeLMalbHOM KOMaHJe a0OHEHTa Ha
NPUEMHON CTOpPOHE BKJIIOYAETCS TEHeparop MIyMa, MOJAIMMi B TeledOHHYIO JHHHUIO,
MacKHPYIOLIYI0 LIYMOBYIO IMOMeXy (Kak MpaBWIO, «IM(pPOBOI» HIYyMOBOH CUTHAJ) PEUYEBOTO
JMana3oHa 4YacTOT, KOTOpas B JIMHUM «CMEIIUBAEeTCA» C MEepeAaBaeMbIM COOOIEHHEM.
ODHOBPEMEHHO ATOT € IMIYMOBOM curHan ("dUCTBIA" 1IymM) TMOJAeTCs Ha OAMH M3 BXOJOB
JBYXKAHAJIBHOTO a/IaliTUBHOTO (QUIBTPA, HA APYrOi BXOA KOTOPOTO MOCTyHAaeT aTUTHBHAS CMECh
NPUHUMAEMOT'0 PEUEBOI0 CUTHAJIA U MACKUPYIOIIETO I1yMa. AJJTMTUBHBIN QUIBTP KOMIIEHCUPYET
(momaBisieT) IIYMOBYIO  COCTaBIISIONIYIO UM BBIJENSET CKPBIBAEMBbIH  pEUeBOMl  CUTHAI
(mepenaBaemoe cooOrienue). Hamnuue Takux yCcTpOMCTB 3aluThl Y 000MX a0OHEHTOB MO3BOJISIET
OpraHU30BaTh MOJYIYIUIEKCHBIN 3aKPBITHIM KaHaN CBS3H.

YHu4YTOKAOIHE CPeICTBA ChbeMa HH(OpMALUU B Te1eOHHON THHUU

[TpuGopsl 3TO# rpymIibl, BEIAIOT B TeNe()OHHYIO JIMHUIO OJMH, MJIM HECKOJIBKO UMITYJIECOB
BBICOKOI'O HaNpspKeHUs. AMIUINTY1a UMITYJIbCOB HaxoauTcs B auamnasone 1 400 ... 2000 B. IIpu
BO3/ICHICTBUH TaKOT'O HANPSKEHUS Ha MOJIYIPOBOAHUKOBBIE AJIEMEHTHI X CTPYKTYpa
JeTpagupyeT, B pe3yabTaTe 4Yero CXeMbl CPEACTB CheMa MH(POPMALIMHU NTEPECTAIOT BHIIOIHITH CBOU
¢byukuu. [Ipu ucnonb3oBaHUM 3TUX TPUOOPOB, HEOOXOAUMO OTKIIFOUUTH OT TelehOHHON JTMHUN
BCE TapasuieibHbIe Tene(OHHbIE anmapaThl, Tak KaK OHU MOTYT TakK e BBIUTH U3 cTpos. [lItaTHbie
ycTpoiictBa ropoackux ATC He MOBpeXTAIOTCS, TaK KaKk 000pYyTI0BaHBI CXEMaMH IPO303aIUTHI.
Ecnu B TMHUM yCTaHOBJIEH BHICOKOOMHBIN CHEMHUK AJIs AUKTO(POHA WIIH TPUMEHSETCS
WHAYKTUBHBIN Cb€MHUK, TO BBIXOJUT U3 CTPOSI, KaK MPaBUJIO, HE CaM ChEMHHUK, a BXOJIHOMN
yeunurtenb JukTodoHa. Paznnuue Mexy mpubopamu, OTHOCAIIMXCS K TAHHOHM TpyIIIe
3aKIJIF0YAETCs B CIEAYIONIEM: OJTHU TPUOOPHI MPU HAXKaTUU MCTIOTHUTEIbHOW KHOIKY BBIIAIOT B
JIMHUU TOCJIEI0BATEIbHOCTD U3 3...5 BBICOKOBOJIBTHBIX UMMYJIbCOB HanpsbkeHueM 1400...1600 B,
a Ipyrye BhIIAIOT B JIMHUM OJMHOYHBIA UMNYJIbC aMIIUTy0il ~2000 B. IIpeumytiecTs Toi uinu
MHOM CXEMBI ICHCTBHS ITPH HKCIUTyaTaI[MH HE ObLIO BBISBIICHO.
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MeTo1 «BBLKHTAHUSI» pEATM3yeTCs MyTeM TOJa4d B JIMHUIO BBICOKOBOJIBTHBIX
(manpsokenne Oomee 1500 B) wummynbcoB, MomHOCTRIO 15-50 BA, mnpuBomsmux K
AIIEKTPUYECKOMY «BBDKHTAHUIO» BXOJHBIX KAacKaJIOB JJCKTPOHHBIX YCTPOWCTB IepexBara
uHpopManuu M OJOKOB MX MUTAHUS, TAIbBAHUYECKU MOJKIIOYCHHBIX K TEJIC(POHHOW JIMHUU.
[Togaua BEICOKOBOJIBTHBIX UMITYJIBCOB OCYIIECTBIISIETCS MIPH OTKIIOUYEHUH TeNIe(OHHOTO anmapara
or nuHuH. [Ipy 3TOM JUIS YHUYTOXKEHHS TMapaJIeNIbHO IOAKIIOYCHHBIX YCTPOWCTB TIoJada
BBICOKOBOJIBTHBIX ~HMMITYJIbCOB ~ OCYIIECTBIISIETCS TPH  PA3OMKHYTOH, a TIOCJIEI0BATEIbHO
MIOJIKITFOYEHHBIX YCTPOUCTB — IPHU «3aKOPOYECHHOW» (KaK MpaBHIIo, B TeIe()OHHON KOPOOKE WU
muTe) Tese)OHHOMN JTMHUY.

3ammThl Tes1e(pOHHBIX NEPEroBOPOB NMyTeM UX MU (PALUA WM 3ALIyMJICHUS

[TpuGops! JaHHOW TPYIIIBI IO BHITOJIHAEMBIM (QYHKIUSAM ACIATCSA Ha MIH(PpPaTOphI
(ckpemOIephI) 1 MACKUPATOPHI.

Cxpemb.iepnl

[Tox ckpemOIMpOBaHHEM MOHUMAIOT U3MEHEHHUE XapaKTePUCTUK PEYeBOr0 CUTHAIA TAKUM
00pa3oMm, 4TOOBI MTOJTYUYEHHBIN CUTHAJ, CTAHOBUJICS HEPA30OPUYHMBBIM U HEY3HABAEMbIM, 3aHUMAs
Ty e MOJIOCY CIEKTPa, 4To U UcxoaHbIi. [Ipu ncnonp3oBanue ckpemoiepa odbecrednBaeTcs
3aIuTa TeJeOHHBIX IEPETOBOPOB OT JIFOOBIX CPEACTB cheMa nHpopmaluu. CkpeMOiepsl He
3aIIUIIAIOT TeIe()OHHYIO JIMHUIO OT IMOJIYYEHHUS aKyCTHYECKOW WH(POpMAINU U3 TIOMEIICHHS B
MPOMEKYTKAX MEXKIY [IEPEroBOPaMHu.

CJIeIlyeT TaK X€ OTMCTUTD, YTO HMCIIOJIb30BaHUC CerM6JIepOB BO3MOJXHO TOJIBKO TOrJa,
Koraa y 000X a0OHEHTOB UMEIOTCS OJNHAaKOBBIC CKpCM6J’IepH.

Cxpem0Oiiepsl MOXKHO pa3/IeNIUTh Ha aHAJIOTOBBIE U LIU(POBHIE.

AHaJIoroBbIe cCKpeMOJiepbl IPeoOpa3yroT peueBOi CUTHaN MOCPEICTBOM U3MEHEHHUS €ro
AMIUIMTY/IHBIX, YACTOTHBIX U BPEMEHHBIX MapaMEeTPOB B pa3InyHbIX KoMOuHanusax. Kak npasuio,
UCTIOJIBb3YIOT TOJIBKO YaCTOTHOE U BPEMEHHOE CKpeMOJIMPOBaHUE, TaK KaK W3-3a HECTaOMIIbBHOCTH
XapaKTepUCTHK KaHaia CBSI3U CKPeMOJIMPOBAaHHBIN M0 AMITJIUTY/E CUTHAJI OY€Hb TPYAHO
BOCCTaHOBUTD.

[Ipu peanuzanyu uugpoBbIX METO0B CKPeMOJIMPOBAHUS, PA3TOBOPHBIN CUTHAI
CHayaJia MojBepraercs npeoopa3oBaHuio B HUGPOBYIO POpMY, C BO3IMOKHOM TOTIOTHUTEITHHOMN
00paboTKOI NM(POBBIX TaHHBIX [0 Pa3HOOOPa3HBIM KPUIITOTPahUIECKUM aJITOPUTMaM U
nepegavel MoJy4eHHbIX JaHHBIX 110 KaHaly cBsi3u. Ho mpeobpa3oBaHHBIN TakuM 00pa30M CUTHa
3aHMMAET MIMPOKYIO nosiocy 4acToT: 4.8 ... 19.2 xI'y u He npurozieH A nepegadu mno
CTaHJapTHBIM TellehOHHBIM JTMHUSIM. [ penieHus 3Toi 3aa4u HeoOX0JUMMO JOTIOTHUTEIBHO
C)KaTh CUTHAJI, YMEHBIITNB U30BITOYHOCTD JAHHBIX COJIEPKAIIUXCS B KOJIE, UTO YBEITUYNBACT
3aJIep’KKY HEOOXOMMYIO JUIsl BOCCTAHOBIJIEHUSI UCXOAHOM (DOpMBI CUTHAJIA.

Jlnist TOro, 4ToOBI PACKPHITh CMBICIOBOE COJEPXKAHHUE 3aIMIIEHHOTO KPUITOrpapruuecKuM
croco6oM Tene(hOHHOTO Pa3roBOpa, 3I0YMBIIIIEHHUKY MOTPEOYIOTCS:

e HAIWYME KPUITOAHAIUTHKA;

e JOpOrocrosiiee 000pyJOBaHUE;

e BpeMs Ul IPOBEJICHUS KPUIITOAHAIN3A.

[Tocneanuii pakTop MOKET CBECTH Ha HET BCE YCUIIUS, TOCKOJIBKY K MOMEHTY PacKpPbITHS
COOOIIIEHUS BRICOKA BEPOSITHOCTh TOTO, YTO OHO YXe ycTapeno. Kpome Toro, MOMEHT pacKpBITHS
MOJKET BOOOIIIEe HE HACTYITHUTh.

IMosi0kuTEILHBIE CTOPOHBI CKPeMO0JIepOB:
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[IpuHATO CUUTATh, UTO CKpeMOIEphl 00ECeYNBAIOT HAUBBICUIYIO CTENEHb 3AIUThI
TeNeQOHHBIX IEPETOBOPOB. DTO NEHCTBUTENBHO TaK, HO TOJIBKO B TOM CIIydae, €CJId alrOPUTM
KOJMPOBaHUS/I€KOAUPOBAHUS UMEET TOCTATOYHYIO KPUIITOCTOMKOCTh. AHAIOTOBBIE aJTOPUTMBI
KOJMPOBaHUs, KOTOPBIE HCIIONB3YIOTCs B ckpeMOiiepax (ot 300 o 4008 3a mpubop), 6oiee
IPOCTHI U TOITOMY MEHEE CTOWKHU, UM Y CUCTEM C IU(PPOBON AUCKPETH3ALNEH peur U
nocneayomumM mudposanueM (Bokoaepos). Ho crouMocTs mociaeIHUX Bbile KAK MUHUMYM B 3
pasa.

K nocTonHcTBaM Kpunrorpauueckux CUCTEM CelyeT OTHECTH TO, UTO 3alUTa
IPOMCXOIUT HA BCEM NPOTSDKEHUH JTMHUU CBsi3U. Kpome Toro, 6e3pa3nnyHo, Kakoi anmnaparypon
nepexBara Mojb3yeTcs 3JI0yMbILIUIEHHUK. Bce paBHO OH HE CMOXET B pealbHOM MacItade
BpPEMEHH JIEKOIMPOBATH MOIYUYECHHYIO HHPOPMALIUIO, TIOKA HE PACKPOET KIIOUEBYIO CUCTEMY
3alUTHI U HE CO3aCT aBTOMaTUYECKHI KOMIUIEKC 110 IEPEXBATYy.

K HenocrarkaM Kpunrorpapuueckoi 3aliMThI TeJIe()OHHBIX NIEPErOBOPOB OTHOCATCSH

Heo06xoauMoCTh  yCTAaHOBKM  COBMECTUMOIO 00OpyHOBaHMS Yy BceX abOOHEHTOB,
YYaCTBYIOIIMX B 3aKpPBITBIX C€aHCax CBI3U. B mociegHee BpeMs NMOSBWINCH «OJHOIUIEYEBBIC)
CKpeMOJiepbl, KOTOpbIE, pellas B HEKOTOPOW CTENEHHM yKa3aHHbIM HEJI0CTaTOK, MOPOXKAAIT psf
Opyrux. BMecTo yCTaHOBKM BTOpOTO CKpemOiepa y MpPOTHBOIIOIOXKHOTO a0OHEHTa OH
ycraHaBnuBaeTcst Ha ropoackoil ATC. Tenepb cooOuieHue pacmn@poBBIBACTCS Ha CepeauHE
OyTH, © TOSBISIETCS BO3MOXHOCTH TepexBaTa HH(poOpManuu C TelneGoHHOH JMHUHU
IPOTUBOIOJIOXKHOIO aboHeHTa. [Ipy 3TOM BBl CTAHOBUTECH 3aJI0KHUKOM (DPMHAHCOBBIX alIeTHUTOB
U HETMOBOPOTIMBOCTH CIyXalluX Tele(GOHHOH KOMIIAHMM B CIy4ae BBIXOJa 3alIUTHOTO
000pyJIOBaHUS U3 CTPOsi, a TAKXKe HECETe TAKTUYECKHE MOTEPH OT TOTO, YTO IMOSBIISIETCS TPEThe
JIMII0, 3HAIOLIEE O TOM, YTO BbI IIOJIb3YETECH 3AIIUTOMN TeNe()OHHBIX IEPETOBOPOB.

ITorepst BpemeHH, HeoOXoAUMAs AJIl CUHXPOHHU3ALMK anmnapaTypbl 1 OOMEHa KI04aMu B
HAYaJIe CEaHCa 3alUIIEHHOIO COCIUHECHMUS.

HeB03MOXHOCTh NMPOTHBOCTOATH IEpexBaTy peueBod HHGpoOpMalMKd U3 TOMEIIEHUil B
MIPOMEKYTKAX MEXIY IIEPEroBOpaMu.

TenedoHHbIE JIMHUKM HUCHOJB3YIOTCS [JIsl TEPErOBOPOB HEMOCTOSIHHO, MHOTHE W3 HHUX
OOJBIIYI0 YacTh CYTOK Haxojaarcs B oTOoe. CienoBaTelbHO, B 3TO BpeMsl BO3MOXKEH IepexBaT
pedeBoil MH(pOpMaMK U3 MOMEIIEHUI Yepe3 MCIOIb30BaHUE MPOXOASIIed Mo HUM TenedOoHHON
JMHUU ¥ YCTaHOBJIEHHOTO TeJe(OHHOTO amnmnapata. B HacTosIee BpeMsi HU OMH U3 CKpeMOJIepOB,
paboTarouMX Ha TOPOACKUX TeNe(POHHBIX JIMHUAX, HE OOOpYIOBaH HAJAEKHOM CHUCTEMOU
NpEeJOTBpAllleHNUs IepexBara peueBOod HH(POpPMAlMU M3 MOMEIICHUs MO Tene()OoHHON JMHMH,
Haxojdulelcs B oTooe.

ACS-2 Tenedonnsblii ckpemoJiep

TenepoHHbIl cKkpeMOsiep B BUAE HAKIAJKU Ha TeIEPOHHYIO TPYOKy.
3amumniaeT oT NPoCayIIMBaHUs TeJIe(POHHBIX Pa3rOBOPOB MyTeM IIU(POBAHUS
peun. Ilo3Bonser paroBapuBaTh KOH(YUICHIUAIBHO C JHOOOr0 TenepOHHOTO
amnmapara, B TOM 4uciie paguorenedoHa, TakcohoHa U TpPyOKH COTOBOM CBSI3U.
Jlns BXoZa B peXHMM HIM(POBAHUS HYKHO YCTAaHOBHUTH CEKPETHBIA KO,
KoTophli 3HaeTe Bel m Bamr coGecemnnk. KommuectBo Kimroueit — 13122.
ITocne Ha)kaTHsI KHONKHM BXOJa B PEXUM CKPeMOIMPOBAHUS MPOXOAMUT 2,5
CEeKyH/bl, W Bam pasroBop HaJekxHO 3ammiieH. Jlaxke TOT, KTO UMeEeT
aHAJIOTHYHOE YCTPOMCTBO, HE CMOXET paclIugpoBaTh pedb, TaK KaKk OH He
3HaeT ceKpeTHoro koxaa. [lutaHwme ckpemOiiepa ocymiecTBIsieTcss OT OaTapen
«Kpona». HactotHsiil tnanazon 300—2750 I'n. Bec - 285 1.

OaHOCTOPOHHHE MACKHPOBAHHE PeYH
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CymiecTByIomye B HACTOSIIIEE BPEMSI MACKUPATOPHI SABJISIFOTCS TPHOOpaMu
OJHOCTOPOHHETO ACHCTBHS, 3alHIIas OT IepexBara TOJIbKO BXoAsdmure cooduienus. OHu
(opMHpYIOT MOLIHYIO IOMEXY B [Uana3oHe pabodnx yactoT TenedonHoil muauu. [Ipudop
OT(WIBTPOBHIBAET TOMEXY U3 BXOAAIIETO COOOIICHNUS, TaK KaK OHa ()OPMUPYETCS B HEM U €€
napamMeTpsl B KaKIbIi MOMEHT BPEMEHU U3BECTHBI.

B Hacrosiiiee Bpems Ha pbIHKE MPEACTABIECH TOJBKO OJMH Takod mpubOop. IlpuHnun ero
JeMCTBUSL OCHOBAaH HAa TOM, YTO NPU NpPHEME BAKHOTO PEYEBOr0 COOOLICHHS OT YHIAJICHHOTO
aboHEeHTa BIaJelNel] MaCKUpaTopa BKIIIOYAET peXuM 3ammThl. [Ipu 3ToM B TenedoHHYIO JTUHHIO
MOJAeTCs MHTEHCHBHBIM MACKHPYIOIIUI HIYMOBOH CHUTHalI B II0OJIOCE YacTOT, HPOIYCKAEMbIX
TeNe(OHHBIM KaHAJIOM, KOTOPBIH PacCIpOCTPAHSETCS MO BCEH NPOTSHKEHHOCTH KaHalla CBS3H.
[TockonbKy XapakTepUCTHKa IIYMOBOIO CHTHAla HW3BECTHA, TO B MAaCKHPATOpPE IMPOUCXOAUT
aBTOMATHYECKass KOMIICHCAIMSA ITOMEXH B IOCTYIMBIIEH HA BXOJ CMECH ITOJIE3HOT'O PEYEBOTO M
IIYMOBOTO CUTHAJIOB C IIOMOUIBIO aJalITUBHOTO (PUIIBTpA.

JInst Toro, 9To0BI MPOTUBOACHCTBOBATh OJHOCTOPOHHEMY MAacKHPaTopy, 3JI0YMbIIUICHHHUK
MOYET TOTBITATHCS:

. 3amucaTh CMECh MOJIE3HOI0 U IIYMOBOI'O CUTHAJIA;
. [IPOAHAIM3UPOBATh XapaKTEp LIYMOBOIO CUTHAJa M OIPEAEIUTh PACIOJIOKEHUE
nay3 B pe4eBOM COOOIIECHHUY;
. OTIPENIeNIUThH XapaKTEPUCTUKHU IIIYMOBOTO CUTHAJIA B TIay3aX PEUeBOr0 COOOIICHMS,;
. BOCIIOJIb30BaThCsl aJalTUBHBIM (UIBTPOM JJIsi OYMCTKM PEYEBOr0 CUTHAJIA OT

IIOMEXH 10 MOJIyYEHHBIM XapaKTEpUCTUKAM IIIyMOBOI'O CUTHAJIA.

Kak BugHO, 3amaya Tpymoemkas M TpeOyeT 3HAUMTENIbHBIX MAaTepUalbHBIX 3aTpaT U
BpeMEHHU. MacKupaTop MCIONb3YET NIl KOMIIEHCAIMU LIyMa aJanTUBHBIA (UIBTP, UMEIOLIU
HEKOTOpoe BpeMs ajantanuu. Yem Oosbllie BpeMs alaTallid, TeM Jy4llle KOMICHCAIUs TOMEXH.
Orcroga crnenyer, 4ro JUisi yYMEHbBIIEHUS BpPEMEHHU aJanTallid IpU MAaCKUPOBKE CJIEAYET
UCMOJIb30BaTh 0Oojiee OJHOPOJHBIA IIIYMOBOM CHUTHAJ, XapakKTEPUCTUKU KOTOPOIo Jierye
BBIUMCIUTHh 3JIOYMBINUICHHUKY. Ecium 1a18 MackupoOBKM HCMOJIb30BaThb LIYMOBOM CHTHAI,
XapaKTEePUCTUKH KOTOPOro OyayT IMHAMMYECKH H3MEHSATHhCS, TO, COOTBETCTBEHHO, CHU3HTCS
YpOBEHb KOMIIEHCAIIMH MIOMEXH B TpyOKe Biajienblia Mackuparopa (0yIeT Xy»Ke CIBIIIHO), HO PU
ATOM 33]1a4a 3JI0YMBIIIJICHHUKA CEPBE3HO OCIOXKHUTCS.

IToJ10kKuTEeIbHBIE CTOPOHBI IPUMEHEHHS OJHOCTOPOHHUX MAaCKMPATOPOB:

1. nocTaTouHO BBICOKAs CTEINEHb 3aIUTHl BXOASALIMX COOOIIEHU;

2. BO3MOKHOCTB pabOTBI C MOOMIIBHBIM a0OHEHTOM.

HenocraTkn 0qHOCTOPOHHMX MaCKHPATOPOB:

1. HeB03MOXHOCTH 3aKPBITHSl HCXOAAIIUX cooOmeHui. /[ mnpeogoneHuss 3Toro
OTpaHUYEHUs TOTPeOyeTCsl YCTaHOBUTh MAaCKUPAaTOPbl 000MM aOOHEHTaM, PUYEM BECTH Pa3roBOP
B JYIUIEKCE UM HE YAACTCS, MOCKOJbKY KaKJOMYy aOOHEHTY IO O4Yepeau MNPUAETCS BPYUHYIO
BKJIIOYATh PEXKUM MACKUPOBKH M 3TO BPSJ JIHM Liesiecoo0pa3Ho, T.K. MPOLIe, JIeIIeBIe U HajeKHee
BOCTIOJIb30BaThCSl KOMILIEKTOM CKPEeMOJIepOB.

2. Haauyme BBICOKOI0 YPOBHA LIyMa B TPyOKe a00HeHTA, MepeJalolero coodimenme.
VYcenplmap mym B TpyOKe, «HETPEHUPOBaHHBIN» a0OHEHT MOXKET HayaTh IepeaBaTh COOOIEHUE
TPOMKHUM TOJIOCOM, IIPM 3TOM COOTHOUIEHHE aMIUIMTYJ IOMEXHM M IOJIE3HOIO CHUTHaja Ha €ro
rieye TeneOHHOW JMHUM CHU3HUTCSA, YTO OOJIETYUT 3JIOYMBIIUIEHHHMKY 3aJady IO OYHCTKE
COOOILEeHHs OT TIOMEXH.

S1-2002 - TenedonHbIii 3aIIMTHBIH MOIY.JIb

[MpubGop mnpemHa3HAYEeH IS 3aMIUTHI TIEPETOBOPOB IO
TenedoHHOM MuHUYU oT yTeuku uHpopmanmu. [IpuHIMT neicTBus
nmpubopa  OCHOBaH  HAa  MAaCKHpPOBKE  CIIGKTpa  peud
IIMPOKOTIONOCHBIM 1IymMoM. [IpuGop 3amiuinaer meperoBopsl mo
nuHAA  oT BBoja JjuHUUM B mpuodbop g0 ['ATC. Ilpubop
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npeIHa3HaueH Ui YKCIUTyaTallid KaK Ha TOPOJICKHX, TaK U Ha MECTHBIX (BHYTPCHHHX) JTHHUSX H
OJIHOBPEMEHHO 3aIllMIAET TEperoBopsl 1o deTbipeM JuHusIM. SI-2002 obecmeunBaer
s (deKkTHBHOE MPOTUBOACUCTBUE CJICAYIONIMM CpPEJACTBAM HECAHKIMOHHPOBAHHOTO CheMa
uHpopmanuu:
* TeneOHHBIM paJHoNepeaTIuKaM, BKIIOYCHHBIM B JIMHUIO IIOCJIEIOBATEILHO U
napajuieNbHO (B TOM YHUCIIE C MHAYKIIMOHHBIMU JaTYMKaMU U BHEIIHUM MTUTaHUEM);
* anmaparype MarHUTHOM 3alUCH, MOJKII0OYaeMON K JMHUU C IMOMOIIbI0 KOHTAKTHBIX WU
MHJYKIHAOHHBIX JaTYUKOB;
* nmapasuiesibHbIM TA U aHAJOTMYHOM amnmaparype;
* annaparype «BY — HaBs3bIBaHU;
* MUKpO(GOHAM U PATUOMHUKPO(OHAM C MUTAHUEM OT JIMHUW M aHAJIOTMYHOW ammaparype,
WCIONB3YIOLIEH JIMHUI0O B KAaueCTBE KaHaja MepeAadyd WIA B KAaueCTBE MCTOYHHUKA
anekTponutanus. [Ipubop obecrieunBaeT 3alIUTy JTMHUU KaK TIPU «IIOJAHITON», TaK U MPHU
«IOJI0’)KeHHOW» TpyOKe Bamrero TA.



