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BBEJIEHUE

CamocrosaTrenbHas paboTa CTYACHTOB SBISETCS HEOTHEMJIEMOM YacThl0 Yy4eOHOTO
npoliecca B MOJrOTOBKE KBATU(HUIIMPOBAHHBIX CHEIMATIMCTOB, CIOCOOHBIX CAMOCTOSITEIBHO U
TBOPUYECKHU PELIaTh CTOALIME [IEPE HUMU 3a7auu.

CamocrosrenbHas paboTa — OAMH M3 CIOCOOOB AaKTHBHOTO, LE€JIEHAIPABIEHHOTO
nproOpeTeHus CTyIeHTOM Ipo(eCCHOHATBHBIX 3HAHUN U HaBBIKOB. BaskHOE 3HaUeHHE MMeEeT
caMoCTOsTeNIbHas padoTa JUlsl CTYACHTOB 3a04HOI0 ¥ BEYEPHETro, AUCTAHLIMOHHOTO O0yUYEeHHUS.
Baxwueiimue conuanbHO-IpodecCHOHATbHBIE HABBIKK OYAYIIEro CIEUaTNCTa, HAWITyYlInM
o0Opa3oM, (opMHUPYIOTCS B XOJA€ caMocCTOsTeIbHOM paboThl. CamocTosATrenbHas paboTa
ctynentoB onpenensiercsa Tpedboanusimu ®I'OC BO nnst nanpasnenus noarotoku 11.03.01
- Pammorexnmka w paboueld mporpamMmoil mo aucHUIUIMHE «ONTHYECKHE YCTPOWCTBA B
panuorexHuke», yrBepxaeHHou B TYCVYPe, conepxanneM yueOHHKOB, y4eOHBIX MOCOOMHA U
METOJUYECKUX PYKOBOJCTB.

[IperonaBaTens 3HAKOMHUT CTYACHTOB C paboueil mporpamMmoil Kypca, CHHCKOM
JUTEpATyphl, METOJUKOW pabOThl HaJ JIMTEPATYpOH, MOPSAKOM U METOJUKOW COCTaBIICHUS
KOHCIIEKTOB JIEKIMI1, METOAUKON NMPOBEACHUS NMPAKTUYECKUX 3aHATHUI, HAIUCAaHHUEM TE3HCOB,
JIOKJIaIoB U pedepaToB, cocraBieHueMm npeseHtauuil. I[Ipodeccronanbhplii moaxoa K
MOJTOTOBKE CIEIHATNCTOB TpeaycMmarpuBaeT 3¢ ¢extuBHoe B3ammoneiicteue TYCVYPa ¢
pabGoronarensiMu u npodeccuoHanamu. Kadenpa opraHuszyer KOHCYJIbTAllMU, HPUIJIAIIAET
CTYZICHTOB Ha 00CyxJeHHe pedeparoB, B KOTOPHIX OCBEIIAIOTCS MPOOJIEMHBIE MaTepHAaIIbl, HA
BBICTABKH PEKOMEHJIOBAHHOM JHMTEpaTyphl, MpONaraHIUpyeT HarjsiiHble MOCOOUs, CTEHIBI,
BUACOQMIBMEL. B monbp30BaHue CTyaeHTaM MpeacTaBisieTcs Oubnmorpaduyeckue CHOUCKH, B
TOM YMCJI€ B 3JIEKTPOHHOM BUJIE, OTCUECTBEHHBIE U 3apyOeKHBbIE.

K Bugam camoctositensHON pabOThl OTHOCSITCS:

®  CHCTEMaTH4YECKOE YTEHHE U KOHCIIEKTUPOBAHUE JINTEPATYPHI,

e  BBHINOJHEHUE HHAUBUAYAIbHBIX PACYETHBIX 3aJaHUM;

®  [OArOTOBKA K CEMHHApCKHUM, IPAKTUYECKUM 3aHATHIM;

®  [IOATOTOBKA K JJAOOPATOPHBIM 3aHATHUSM;

e  yriyOJIGHHOE CaMOCTOSITENIbHOE H3y4YEHHE OCHOBHBIX BOIPOCOB y4ueOHOMU
IPOrpaMMBl;

e  HamucaHue pedeparoB Mo pazzenam Kypca;

®  IIPEICTaBICHHE NPE3EHTALUN IO BOIPOCAM Kypca, HEIOCTATOYHO OCBELIEHHBIM B
yueOHBIX TOCOOUSX ;

e 00paboTKa M aHalIM3 DSKCIEPUMEHTAIbHBIX MJAHHBIX, IOJYYEHHBIX BO BpeMs
AKCIEPUMEHTOB U HaOmoAeHui npu BoinosHeHun HUP u I'TIO;

[IpernonaBaTens 3HAKOMHUT CTYACHTOB C paloueil mporpamMmoil Kypca, CHHCKOM
JUTEpPaTypbl, METOAUKON PabOTHI HaJ JUTEPATYpOd, MOPSAKOM M METOJUKOW COCTaBJICHUS
KOHCIIEKTOB JIEKIIUH, PAKTUUYECKUX 3aHATHM, HalMCAaHUEM TE3HCOB, JAOKIAJ0B U pedepaTos,
COCTaBJICHUEM IIPE3CHTALAMN.

KoMmeTeHTHOCTHBIM  MOAXOA K TOArOTOBKE CHELHUAIMCTOB IMPEAYCMaTpHUBAET
s dextuBHOoe B3aummogercteue TYCYPa ¢ paboromarensmu u npodeccuonanamu. Kadenpa
OpraHu3yeT KOHCYJbTAllUW, NMPHUIJIALIaeT CTYJIEHTOB Ha oOCyXJeHue pedepaToB, B KOTOPHIX
OCBEIIAIOTCA MpOoOJIEeMHbIE MaTepuaiabl, Ha BBICTABKM PEKOMEHJIOBAaHHOW JIUTEpaTyphl,
nponaraHupyeT HarjisiHble mocoOusi, CTeHIbl, BUAcO(UIbMBI. B monp3oBaHMe CTyaeHTaM
npejcraBisiercs Oubnuorpaduyeckue CHUCKH, B TOM 4YHCJIE B JJIEKTPOHHOM BHUJE,
OTEYECTBEHHBIE U 3apYOEIKHBIE.

Meponpustusi, Cco3JalolMe€  MPENNOChUIKM M YCJIOBUA  JUId  pealu3aluu
CaMOCTOSITENIbHON PabOTHI:

e obecrieyeHne HHGMOPMALIMOHHBIMU pecypcaMu  (CIpaBOYHUKH, YydeOHBIE
1moco0usi, 0aHKH MHAUBUAYAIbHBIX 3a/1aHUH, TAKEThl MIPUKIAJIHBIX IPOrpaMM 10
NPOBEPKE 3HAHMIA);



® METOIWYECKHE Marepuaibl (yKa3aHWs MO BBITOJHEHUIO JIAOOPAaTOPHBIX padoT,
PYKOBO/JICTBA, IIPAKTUKYMBI, COOPHUKH 33]1a4);
e KOHTPOJMPYIOIINE MaTEPUAIIbI (TECTHI);
e wMarepuanbHble  pecypcsl  (IIK, wu3MmeputenbHOE M TEXHOJOTMYECKOE
obopynoBaHue);
® KOHCYJbTAILIMU IIPENOJABATEIIEH;
® BO3MOXHOCTb IyOJIMYHOTO OOCYXKIIEHUS TEOPETHUYECKHX H/HIIU TPaKTHUYECKUX
pe3yabTaTOB, IMOJYYCHHBIX CTYACHTOM CaMOCTOATENBbHO (KOH(epeHuuH,
OJIMMITMAIbl, KOHKYPCHI);
Konrponupyemass camocrosiTenbHast paOoTa HampaBiieHa Ha yriyOneHue u
3aKperuieHNe 3HaHUl CTyJICHTOB, pa3BUTHE aHAJIUTUYECKUX HABBIKOB 10 IPOOJIEMATUKE Kypca.
[Tocobue pa3paboTaHO B COOTBETCTBHE C BPEMEHHBIMH PEKOMEHIAIMAMU IO
OpraHu3alMl CaMOCTOSITENbHOW paboThl CTyAEHTOB (mucbMOo MuHoOpa3oBanus PO ot
27.11.2002 "OO6 axTHBH3AIMU CAMOCTOSATEIBHOW pabOThl CTYIEHTOB BBICIIMX Y4EOHBIX
3aBeieHui").

1 NEJU U 3AJAYU JTUCHUTIIMHBI

1.1 Heau u 3aga4u AU CHUILIMHBI

Hucuumnuza “OnThyeckre ycTpOWCTBa B PaJHMOTEXHHUKE OTHOCHUTCA K OJIOKY
CHEUHUAJIPHBIX OUCIUIUIMH, YHTaeMBbIX st crygeHtoB  Hampasienuss 11.03.01 -
"Pagnorexuuka ".

[eabi0 npenoaBanus TUCHUILIMHBI SBJISICTCS MMOJATOTOBKA CIICIMAIMCTOB B 00JIACTH
OCHOB TEOpWUHU M TPHUHIUIIOB pPabOTHI ONTHYECKUX YCTPOHCTB 00paboTKM MHpOpManuu, a
TaK)XKe ONTHYECKUX JIMHHUI CBS3H.

2

OCHOBHBIMH 3ajavyaMM U3YyUYCHUS JUCHHUITIIMHBI ABJIAIOTCA:

»  TonydyeHHe HEOOXOIAMMBIX 3HAHMKH 10 (U3NYECKUM ¢ TEOPETHYECKUM OCHOBAM
(GYHKIIMOHMPOBAHHS ONITHYECKUX CUCTEM Iepeaadn U 0OpabOTKU CUTHAJIOB,

»  Tony4YeHHe HEOOXOAMMBIX 3HAHWH MO MPUHIMIIAM MTOCTPOSHHS EPCIEKTHBHBIX CUCTEM
CBSI3U ¥ 00pabOTKH MH(OPMAILIHH.

1.2 TpeGoBaHus K YPOBHIO OCBOEHHS COJAEPKAHUA TUCHMUILINHBI
B pesynbprare nuzydeHus: AUCIUIUIMHBI CTYICHTHI JTOJKHBI:

»  3HATh TEOPETHYECKHE OCHOBBI ONTHYECKOH 0O0pabOTKM WH(OpMANWU; NPUHIMIBI
MOCTPOEHUS M pabOThl, a TAK)KE XapaKTEPUCTHUKU OCHOBHBIX (DYHKIMOHAJIBHBIX Y3JIOB
ONTUYECKUX CUCTEM: CIEKTPOAHAIM3aTOpa, COIIACOBAHHOTO (DUIIBTpa, KOPPENATopa;
¢u3nyecKre OCHOBBI PaCIpPOCTPAHEHUS U3ITYUEHHUS 110 ONITUYECKOMY BOJIOKHY, OCHOBHBIE
XapaKTEpUCTUKM MCTOYHMKOB W NPUEMHHUKOB ONTHYECKOIO W3IY4YEHMsI, NPUHIIMIIBI
MOCTPOEHHUS BOJIOKOHHO-ONTHYECKUX CUCTEM Nepeaul HH()OPMALINH;

»  yMeTb OmNpeaensiTh W OOOCHOBBIBAaTh LEIECOOOPAa3HOCTh HMCIOJIB30BAHMS ONTHYECKUX
MeTOJI0B 00pabOTKH MH(OpMaLIUU JUIsl peIeHHUs] KOHKPETHBIX paAMOTEXHUYECKUX 3a/ad,
BbIOMpaTh Hanbojee MpUeMIIEMBIH aJTOPUTM OOPaOOTKU M pEaTU3yIOLIUe €r0 CXEMBI;
COCTaBJISITh CXEMbI BOJIOKOHHO-ONITUYECKUX CHCTEM Mepejauld aHaIOTOBBIX U IIU(PPOBBIX
CUTHAJIOB M OIICHUBATh Kau€CTBO X PabOTHI;

»  HMeThb TpEICTaBIeHHE 00 ONTHYECKUX IPOIECCOPax, MPUMEHSIEMBIX B COBPEMEHHBIX
PaIuO3IEKTPOHHBIX KOMIUIEKCAX; O MPUHIMIAX TPYNIOOO0pa3oBaHUs U yIpaBICHHS
AKCIUTyaTaI[MOHHBIMH MPOLIECCAaMU B BOJIOKOHHO-ONITUYECKUX JIUHUAX ¢ ToMolIbio OBM.

1.3 Ilepeyenn oOecneunBaOMIUX JHCHUILIHH.

Hannas qucnumivHa Oaswpyercs Ha 3HAHUAX, TOJYYEHHBIX CTYIEHTAMHU B IpoIliecce
U3YYEHHUS CIEAYIOIUX IUCHUIUIMH: «DJIEeKTPOJMHAMUKA M PACHpOCTpPaHEHUE PaJlOBOJIHY,
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«PanuoTexHuyeckue MEeNU WU CUTHAIB), «YCTpoHcTBa mpueMa U oOpabOTKHU CUTHAJIOBY,
«PannoTexHu4YecKue cUCTeMbI», «CeTH U CUCTEMBI ITU(PPOBBIX TEICKOMMYHUKAIIAN.

O0bem IMCHMIJIMHBI M BUABI Y4e0HOH padoThl.

By o0yuenus OuyHoe 3aouHoe
(6 cemectp) | (6,7 cemecTpsl)
Bun yuebHOM paboThHI Bcero gacos
OO6miast TpyAI0€MKOCTh TUCITUTUTHHBI 144 144
Jlexumn 26 8
JlaboparopHble 3aHATHUS 12 8
[TpakTrueckue 3aHATHS 18 4
KypcoBoii npoekr - -
CamocrosiTenpHas padbora 88 120
Bux uroroporo KoHTpOJIs 6cemecTp 7 cemecTp
3auer ¢ 3auer ¢
OLIEHKOH OLICHKOH
COILEPKAHUE JIEKIHIMOHHOT'O KYPCA
Pa3iesibl IMCHUILIMHBI 1 BHIbI 3aHATHH
No R — Jlextnu [Ip.3an. | Jlab.pabd
/o (28 4ac) (14 gac) | (8 gac)
1 | Pu3HUCCKHE ¥ MATEMATHYCCKUE OCHOBBI ONITHYECKOi 006paboTKH 4 6
nHpOpMaIUN
2 CDYHKI_II/IOHaJ'H:HaH U CTPYKTYpHass OpraHu3ali aHaJIOTOBBIX 4 6
ONTHYECKUX TPOIIECCOPOB
3 OnTHueckue KOPPensITOpbl KOTEPEHTHOTO M HEKOT'€pEHTHOTO 4
THUITIOB
4 AK}’CTOOHTI/I‘IGCKI/IG mponecCophbl CIICKTPAJIbHOI'O )51 3 6 4
KOppECIAIMOHHOTO THIIA C IPOCTPAHCTBCHHLBIM W BPEMCHHBIM
MHTETPUPOBAHUEM
5 dusnueckue OCHOBBI pacrnpoCcTpaHCHUs H3JIIYyUYCHHUA 10 3
OINTUYCCKOMY BOJIOKHY
6 XapaKTepI/ICTI/IKI/I KOMIIOHECHTOB BOJIOKOHHO-OIITHYECKHX CUCTEM 3 8
nepeaaun
7 OyHKIMOHAJIbHAS CXEMa JIMHEHHONW YacTH (OTOMPUEMHOTO 2
TpaKTa
8 HpHHHI/IHBI MOCTPOCHHUA BOJIOKOHHO-OIITUYCCKHNX CUCTEM 4
nepeaaydu, 0COOEHHOCTH aHAJOIOBBIX BOJIOKOHHO-OIITHYECKUX
CUCTCM IICpeaavn I/IH(I)OpMa]_II/II/I
2.1 Pa3jenbl J1eKIIMOHHOTO Kypca.
211 Ousnyeckne MW MaTeMaTHYeCKHe OCHOBBI ONTHYECKOH 00padoTKH

uHpopmanun

JIByMEpHBI ONTHYECKUW CHUTHAI, ero HWH(OpMaMOHHAs CTpykTypa. CkamspHas
teopust audpaxuuu: dopmyna [toiirenca-dOpenens, nudppakunn Ppenens u OpayHrodepa.
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[IpeoOpa3oBaHue CBETOBBIX MOJNEH D3JIEMEHTAaMHM ONTHYECKHUX CUCTeM (JIMH3a, 3epKallo,
IpU3Ma).

Memoouueckue ykazanusa. Jljis ycBOEHHUs NOCIEAYIOUIMX pa3AesioB Kypca BaKHO
MOHATh, YTO JJIEKTPOMArHUTHBIE PATUO M ONTHYECKHE CUTHAIBI MOXKHO OIHMCATh €IWHBIM
MaTematuueckuM ammaparoM. OcobeHHocTs Audpakiuu @OpayHrodepa Mo CpaBHEHHUIO C
mudpakuueii  Dpenens. YeTKo MPENCTaBIATh  pPa3IUuMe MEXKAY ONTHYECKUMH H
paavocCUrHajgaMu, OCOOCHHOCTH ONTHYECKOIO CHUTHalla, CIOcOObl BBEACHUS HH(POpMAIUU B
ONTUYECKUN CHUTHANI, OOpaTuTh 0co0O€ BHMMAHHE Ha JHMH3Y, KaK Ha OJWH U3 OCHOBHBIX
9JIEMEHTOB ONTHYECKUX CUCTEM 00paboTku uHpopmanuu [1, 7].

2.1.2 OyHKUMOHATbHASL U CTPYKTYPHAsl OPraHU3alHM AHAJOTOBBIX ONTHYECKHX
NPOLECCOPOB

OnTuyeckuil CHeKTpoaHaIW3aTop, OJEMEHTHl U mapameTphl. [IpocTpaHCTBEHHBIN
CUTHAJI, MPOCTPAHCTBEHHBIN CHEKTp. [IpocTpaHCTBEHHO-YACTOTHBIN (QUIBTP, €r0 CTPYKTYpA.
OnTuyeckre METOJbl W MPOIEeAYypbl ONTHYECKONH CUTHAIBHON 0O0paOOTKH, COTJIacOBaHHAs
¢mibTpanus. dusnyeckre OCHOBHI rojorpaduu. YpaBHEHHE TOJOrPaMMBI IPOH3BOJIBLHOTO
obbekTa. [udpakiumonnas >ppekTHBHOCT, W HWH(POPMAIMOHHBIE CBOWCTBA T'OJIOTPAMMBI.
Mertoap! ronorpaduu B 3a1a4ax 00paboTKH HH(OPMAIIHH.

Memoouueckue ykazanusa. B s3ToM pasnene ocoboe BHUMaHUE HEOOXOAUMO OOpaTUTh
Ha YCTPOMCTBO M MNPHUHIMN JEHCTBUS KOIEPEHTHOI'O ONTHYECKOro (ypbe-lpoleccopa Ha
OCHOBE TOHKOW ceprueckoi JMH3bI, NOHATh (GU3UKY M MATEMaTUYECKYIO OCHOBY ONMUCAHUS
IIPOLIECCOB BBOJIAa M Ieperayu uHpOpMAlMK, HUMETh YETKOE MPEJCTaBICHHE O
IIPOCTPAHCTBEHHOM CHUTHaj€, IPOCTPAaHCTBEHHOM crnekrpe. IIoHATh, 4YTO mNpUMEHEHHe
ONTUYECKOTO AaHAIM3aToOpa CIEKTpPa C HCIOJb30BaHUEM (ypbe-IMH3bI IS WCCIIETOBAHMS
JarpaMM HalpaBJIC€HHOCTH PA3JIMYHBIX U3JIydaTesed ynpolaeT 3afady. BaXHO MOHATH, 4TO
C IOMOIIBIO ONTUYECKUX CUCTEM AOCTATOYHO IPOCTO BBIIOJIHAKOTCS ONEpPAalUU YMHOXKEHUS,
UHTETpUpoBaHus, mpeoOpazoBanus @Dypee, Ppenens, ['mapbepra, BbrumciaeHHE (QYHKIHHA
Koppeusiuu, cBEpTKY U T.4. [1, 7,16].

2.1.3 OnTnueckue KOppeJIsITOPbI KOI'C¢PEHTHOT0 M HEKOTCPECHTHOI'0 TUIIOB

CxeMHble pelIeHHs JJIi KOTEPEHTHBIX U HEKOT€PEHTHBIX MOAM(UKALUN ONTHYECKHX
KOPPENSTOPOB, MPUHIIHITEI (DYHKITHOHUPOBAHHUS.

Memoouueckue ykazanus. B »TOoM pasmene BaxHO MOHATH, uyTOo K AOII
KOPPENSIUOHHOTO THIA OTHOCATCS YCTPOHMCTBA ONTHYECKOW OOpabOTKH, BBIXOIHBIM
IPOAYKTOM KOTOPBIX SIBIISI€TCSI KOPPEISALMOHHBIN MHTErpal Mmapbl CUTHAJIOB ,BBEJICHHBIX TEM
WJIA WHBIM CIIOCOOOM B ONTHYECKYIO CUCTEMY M, UTO K 3TOMW K€ TPYIIe MPOIEeCCOPOB MOYKHO
OTHECTH pa3sinuHble GUIBTPHI, GOPMHUPYIOIIHE HA BBIXOJIC HHTEerpan cBepTku [1, 7,16].

2.14 AKyCTOOHTI/I‘IeCKI/Ie MPpOoHECCOPhI CIEKTPAJBHOIO U KOPPEJIAINUOHHOT0 THIIA
C MPOCTPAHCTBCHHBIM U BPEMEHHBIM HHTCI'PUPOBAHUEM

Axycroontuueckoe (AO) B3aUMOAEHCTBHE KaK CPEJICTBO BBOAA JMHAMHYECKOIO
CUTHajJla B ONTHYECKYI cuctemy. Jludpakuus cBera Ha aKyCTUYECKHMX BOJHAX B PEKUME
Pamana-Hara u bparra, ux ocobennoctu. Ilapamerpsr AO moaynaropoB. AO mporeccopsl
KOPPEJSILIMOHHOTO THIA C MPOCTPAHCTBEHHBIM MHTETPUPOBAHUEM: COTJIACOBAHHBIN (QUIBTP U
KOHBOJIbBEp,  NPHHUMNBI  paboThl, orpaHuueHus. AQO  cIeKTpoaHaIU3aTOpbl ¢
IIPOCTPAHCTBEHHBIM MHTEIPUPOBAHMEM: I0JIOCA AHAJIW3A, YACTOTHOE pA3pEIICHHE, IyTH HX
nosbIeHus. O6nactu npuMeHeHns AO MpoLeccopoB B COBPEMEHHON PaIO3IEKTPOHHKE .

Memoouueckue ykazanusa. OuUeHb Ba)XXHO 3HaThb W IIOHATH, ATO PA3HOBUIHOCTHIO
KOTE€PEHTHBIX ONTHYECKHX MPOIIECCOPOB, OPUEHTHPOBAHHBIX HAa O0OPabOTKY paJuOCHUTHAJIOB,
ABIIAIOTCS akycroontuyeckue npoueccopsl (AOII), B KOTOpIX ISl BBOJA PaAHUOCUTHAJIOB B
ONTUYECKYI0 CHCTEMY HCHOJb3YIOTCS aKyCTOONTHYECKUE MOAYIATOPHI, paboTaromue Ha
3 dekTe aKyCTOONTHYECKOrOo B3auMoOJEHCTBUA. BaxxHo 3HaTh pexuMbl audpakuuu,
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YCTPOMCTBO M MPHHIHUI AeicTBHs AO, OCHOBHBIE €0 MapaMeTphl U XxapakTepuctuku [1,2].

2.1.5 ®usnyeckHe OCHOBBI PACIHPOCTPAHEHHUS] M3JYYeHUS] MO ONTHYECKOMY
BOJIOKHY

[1nanapHbie U TOJTOCKOBBIE ONTHYECKHE BOJIHOBOABI, OJJHOMOAOBBIN 1 MHOTOMOIOBBIN
PEXKUMBI PACIPOCTPAHECHUS, AUCIEPCUS B ONTHYECKUX BOJHOBOJAX. ONTHYECKOE BOJIOKHO
(OB). Ocobennoctu pacnpoctpaneHus usnydeHuss mo OB. Pexum crabonarnpasistomero
BOJIHOBOJIa. XapaKTepucTuyeckoe ypaBHeHnue, moasl OB. Bunel aucnepcun B OB. Ilpuunnst
noteps B OB.

Memoouueckue ykazanua. IT0 OUEHb BaXXHBIN /1711 YCBOSHUS MOCIEYIOIIMX Pa3/1eIoB
Kypca Marepuas. Hy)kHO MOHTh (U3UKY U MaTEeMaTUYECKYl0 OCHOBY OIMCAaHUsS MPOLIECCOB
nepenauu ceera no OB. Marepuai MOXXHO U3y4atb, ucnoib3ys [1,3,4,14].

2.1.6 XapakTepucTHKH KOMIIOHEHTOB BOJIOKOHHO-ONTHYECKHX CHCTEM Nepeaadn

OcHosuble napamerpsl OB: mpoduins mokaszaresns mpeaoMIIeHus, YUCIOBas aneprypa,
Koo uIMeHT 3aTyxaHus, moioca mnpomyckanus. ONTHYECKHE Kabenwm M pa3beMbl, HX
KOHCTPYKUMU U napameTpbl. ICTOUHMKY U31yYeHUsl NepeJaTYNKOB ONTUYECKHUX JIMHUN CBS3U:
CBETOAMO/BI U MOJTYIMPOBOIHUKOBBIC Ja3ephl, UX OCHOBHBIE paboune XapaKTEpUCTHKH. BBOI
ONTHUYECKOTO W3JIy4yeHUs B BOJIOKHO. DOTONPUEMHUKH OINTHYECKUX CHCTEM IEepeadu:
JIABMHHBIC U P-1-N POTOIUO b1, IPUHIIUTI JCHCTBHS U TTApaMETPHI.

Memoouueckue ykazanus. DTH BONPOCHI OYEeHb MOAPOOHO u3yokeHbl B [1,5,6].
OOpatuTe BHMMaHuW€ Ha IPUYUHBL, OOYCIABIMBAIOIIME OOJBIIYID YYBCTBUTEIBHOCTh U
obicTpoaciicTBre P in GoToaHOm0B.

2.1.7 ®yHKkuHOHAJBHASI CXeMa JIMHEHHO# YacTH GoTONpPpHEeMHOro TPaKTa

OrHomeHue CUTHaJI-IIYM Ha BBIXOJEC IMPUCMHOI'O yCTpOfICTBa C BBICOKOMMIICJaHCHBIMH
YCUIIATCIIAMHA  Ha 6I/IHOJ'I$IpHOM H IIO0JICBOM TpPaH3UCTOpPaAX. HpI/IeMHBIe YCTpOﬁCTBa C
TPAHCUMIICJAHCHBIM YCUJIIUTCIICM.

Memoouueckue ykazanusn.. Marepran MOXHO H3y4ath, ucmois3ys [ 1,3,5].

2.1.8 HpI/IHlIl/Il'l])I MNOCTPOCHHUHA BOJOKOHHO-ONITHYIECKUX CHUCTEM IIepeaayu,
0CO0E€HHOCTH AHAJIOTOBBIX BOJJOKOHHO-ONTHYECKHX CHCTEM nepeaavum I/lH(l)OpMaIII/Il/I)

OO6oO01IeHHass CTPYKTypHasi CXeMa MOCTPOSHMs BOJIOKOHHO-ONTUYECKON JIMHUM CBS3U
(BOJIC), ee ocHoBHBIE (YHKIHOHATBHBIE OJIOKH, TOMOJOTMYECKHE peaU3allvu.
KananooOpazoBaHue: 4YacTOTHOE M BpPEMEHHOE pasjesneHue KaHanoB. L{udposeie
iesnoxponHeie BOJIC: ckopocTh nepenauu, KaHaIbHOCTb, rpynnoodpazoBanue. [{uppossie
cuaxpoHHblie BOJIC, ocHOBHBIE MPUHIUIIBI TPYNITIO00pa30BaHUS.

Memoouueckue ykazanusn. Matepruaia MOKHO U3ydaTh, HCTIOB3ys [1,4, 5, 6,].
Memoouueckue ykazanus. Matepuan MOXHO Haiitu B [6, 9].

2.2 Paznenbl, BBIHECEHHBIE HA CAMOCTOSITEJIbHYIO padoTy.
2.2.1 AkycToonTH4YecKHE KOPPeJISITOPbI ¢ BpeMeHHbIM HHTErPHPOBAHUEM

AKyCTOONTHYECKHE KOPPEIATOPBI C BPEMEHHBIM HHTETPUPOBAHUEM: PATMOYACTOTHASI U
BUJCOYACTOTHAsT MOAM(UKAIMK, NPUHIMIBI paboThl, CXEMHBIE pealu3aluu, padodue
napameTpbl

Memoouueckue ykazanus. Marepual MOXXHO U3y4aTh, HCcTionb3ys [1,2,] Heobxoaumo
o0paTUTh BHUMaHUE Ha MPSIMON M KOCBEHHBIH aJrOPUTMbI (POPMUPOBAHUS KOPPEISILUOHHOTO
WHTErpana.

2.2.2 AKycTOONTHYECKHE CIIEKTPOAHAIN3ATOPbI C BpeMEHHBIM HHTETPUPOBAHUEM



AKYCTOONTHYECKHE  CHEKTPOAHAIM3aTOPbl C  BPEMEHHBIM  HWHTETPUPOBAHUEM:
QITOPUTMBI pabOThI, BAPUAHTHI CXEMHBIX PELICHUH, paboune mapameTphl.

Memoouueckue ykazanua. PuznyecKue OCHOBBI M TEXHUYECKHE XapaKTEPUCTHK
AKyCTOOITHYECKHUX CIIEKTPOAHAIN3ATOPOB MOYKHO M3YUUTh, TIONIB3YsICh [ 1,2].

2.2.3 Heaunneiinbie 3¢ dextnl B OB,
CoMTOHHBIN PEXHUM PACTIPOCTPAHCHHUS ONITUIECKOTO H3ITyUCHHS.

Memoouueckue ykazanus. Borpockl GOpMUPOBAHUS B PACIIPOCTPAHCHUS ONTUICCKIX
CHTHAJIOB B COJMTOHHOM PEKHUME MOKHO H3YyUHTh, MOJIB3YSCH [5].

2.2.4 Ocooennoctu anaaorosnsix BOJIC

Ocob6ennoctu ananmoroBeix BOJIC: obGecnieuenue Tpebyemoro kadectBa mepenadd
AHAJIOTOBBIX ITUPOKOMOJOCHBIX CUTHAJIOB, TIPsIMasi MOAYJ/ISAIINS U MOJYJISALMS C JTMHEapHu3aIuen
XapaKTePUCTUK, TMpeIABApUTENbHAS YACTOTHAS MOIYJSAUs TonxHecymier. [IpuHIumsI
MOCTPOEHHUS MHOTOKAaHAIBHBIX U TEJIEBU3UOHHBIX aHajaoroBbix BOJIC*.

Memoouueckue ykazanusa. Bonpocsl pacnpOCTpaHEHUs ONTHYECKUX CUTHAIIOB B
OTKPBITBIX JIMHUSAX MOXXHO U3y4uTh, MOJB3ysIch [13]. TexHuyeckue XapaKTepUCTUKU
COBPEMEHHBIX ONTHYECKUX CHUCTEM CBS3M — B ydeOHbIX mocobusx| 1, 4,6,11], pexmaMHbIX
npocnekrax pupm-npousBoautenei [17-22].

2.2.5 AtmocdepHble ONTHYECKHE JHUHUM CBSI3H.

PacnipocTpaHeHre = ONTHMYECKOrO  M3JIyd€HUs B CBOOOJHOM  MPOCTPAHCTBE,
TU(PPaKIMOHHAsS PacXoAUMOCTb. OCOOEHHOCTH pAacHpOCTPAHEHUS H3IY4YEHHUS B YCIOBHUSAX
aTMocQepbl: OKHA MMPO3PAvYHOCTH, BIUSHIE TypOYJICHTHOCTEH U a3p0O30IIeH.

Memoouueckue ykaszanua. BoIpocbl pacnpOCTpPaHEHUS ONTHYECKUX CUTHAIOB B
OTKPBITHIX JINHUSX MOYKHO M3Y4UTb, TONIB3Ysch [10].

2.2.6TexHoJi0TUsI H3rOTOBJIEHUsI U MaTepuabl OB.

OcHoBHblEe Kiacchl MarepuasnioB s usrotoBieHuss OB. OcHOBHbIE TpYIIbI
TEXHOJIOTHYECKHUX TMpoleccoB u3rotopiaeHuss OB. BpiTAruBaHune onTHYECKOro BOJOKHA U3
pacriaBoB. MeTo1 XUMHUYECKOT0 OCAKACHUS U3 Ta30BOM (ha3bl.

Memoouueckue ykazanus. JlocTaTouHO MOAPOOHO 3TH BOMPOCH M3IOXKeHHI B [1]. a
Takke B KypHanax LightWave.

®opMoii OTUETHOCTHU MO pa3jiesiaM CaMOCTOSTeNTbHOU paboThl (1. 2.2) sBusercs pedepar,
pedepar-noxman wiu npeseHtamus . Oo6bem pedepara or 10 10 25 medaTHBIX CTPAHMIIL.
Pexomenmanuu mo cocraBneHuto pedepara nanel B Ilpunoxxkenun B, a pexomeHnmanuu mo
ohOopMIICHHUIO ClIaliI0B Tipe3eHTanui - B [Ipunoxenun I'.
[Tpu oneHKe Bamiero Tpy/a MpenoaaBaTess HHTEPECYeT:
® COOTBETCTBHE COJIEP)KaHHsI BEIOPAHHO Teme;
e rIyOMHA MpopaboTKK MaTepuaia,
¢ [IPAaBUJIBHOCTH U IMOJTHOTA UCIIOJIb30BAHUA NCTOYHUKOB;
e odopmaenue pedepara.

3 JTJABOPATOPHBIE 3AHATUSA

OCHOBHBIMU I1I€JIIMU ITPOBEJICHUS U BBITIOJIHEHUS JIa0OpaTOPHOU pabOThI ABISIOTCS !
— yriyOJIeHHOE OCBOEHHE CTYAEHTaMHM TEOPETHYECKHX IOJIOKEHUH H3ydaeMoil
JUCHUTIIMHBL «ONTHYECKUE YCTPOUCTBA B PATHOTEXHUKEY;
— HU3YyYEHHE ocoOeHHoCTeH CTPOEHH, COCTOSIHHS, [IOBEJCHUS u
(GYHKIIMOHUPOBAHUSI 3JIEMEHTOB U ONTUYECKUX YCTPOUCTB;
— OCBOEHHE MPUEMOB, METO/IOB M CIIOCOOOB BBISIBICHUSI, HAOIIOICHHSI, U3MEPEHUS
10



Y KOHTPOJII OCHOBHBIX IIapaMETPOB U XapaAKTEPUCTUK ONTHYECKUX
IPOLIECCOPOB;
— YCBOGHHE IIPUEMOB, METOJOB U CHOCOOOB O0OpabOTKH, MNpPEACTaBICHUS MU
MHTEPIIPETALIUU PE3YJIBTATOB IIPOBEIEHHBIX UCCIEA0BAHUM.
[Ipu BInosIHEHNH 1a00paTOPHOM PabOThI CTYINEHT AOJKEH NIPOJEMOHCTPUPOBATH:
— BJIQ/ICHUE COOTBETCTBYIOIIUM MOHATUMHBIM U TEPMUHOJIOTMUYECKUM allllapaToM;
— 3HAaKOMCTBO C Y4e€OHO-METOIMYECKOH M JIONOJHUTEIBHOW JMTEpaTypol 110
3aJIaHHOM TeMe.
Crnucok HaTypHBIX JIAOOPAaTOPHBIX padoT:
1. VYerpoiicTBo BBoJa HH(OPMAIMH B ONITUYECKYIO CUCTEMY;
2. OnTUYecKui CIeKTpOaHATN3aTOP Ha OPATTOBCKOM sTUeHKe.
[IpoaomKUTENEHOCTD KayK0W paboThl - 4 yac..
JU1s CcTy[I€HTOB 3a04YHOM M TUCTaHIMOHHON (OpMbI 00yUeHHsI MOTYT OBITh MPEI0KEH
71a00paTOPHBIN MPAKTUKYM U3 3 KOMIIBIOTEPHBIX PadoT.
Crnucok KOMIBIOTEPHBIX J1a00PaTOPHBIX paboT:
1. Axycroontuueckuil Moayustop (AOM);
2.  Ontuyeckuii MyJabTHIIEKCOP Ha TOHKOIJIEHOYHBIX (PMIIBTpax
3. Onruueckuii yCHIUTENb Ha JOIMHUPOBAaHHOM BOJIOKHE [12];
Meroanueckre yka3zaHUs K BUPTYaJIbHBIM JIAOOPAaTOPHBIM paboTaM Ipe/ICTaBlIEHbl B
JIOKaJIbHOM BhIuMCIUTENbHOM ceTu kKadenpsl CBUuKP .

4 MTPAKTUYECKHUE 3AHATUA

Pemenune 3amau cnocoOCTBYeT pa3BUTHUIO HABBIKOB MPAKTUYECKOTO IMPUMEHEHUS
HOJYYEHHBIX TEOPETUYECKUX 3HAHWM, a TaKXkKe I03BOJIAET TIJIyO’ke NOHATh (PU3NYECKYIO
CYIIHOCTB ITPOLIECCOB U SIBJICHUI B ONTHYECKHUX MPOLECCOPAX, 3AKPEIUTH B ITAMITH OCHOBHBIE

dbopMyIbl, 3HaYCHHsS] BaKHEHIINX BEJIMYUH U IapamMeTpoB  onTudeckux (uiabTpoB, AOM,
AOAC [1,2,14].

4.1 Tembl NPAKTHYECKUX 3aHATHH:

Nen/m | Ne paznena
AUCIHILTHH HanmeHnoBanue npakTHYeCKUX 3aHATHI
bl
1 1 OnHOMepHOE U IBYMepHOe Ipeodpa3oBanne Oypbe B ONTHYECKON CUCTEME
2 2 Onrtuyeckas ¢punstpanust (OPHY,®BY, rpebeHuarsie GUIbTphI)
3 4 AxycroonTHYecKas sdYelKa KaK dJIEMEHT BBOJAa pAJMOCHUTHAJIOB B
ONITHYECKUI1 CUTHAJBHBIHN MPOoIIeccop

Huxe mnpuBeneH mnoapoOHBIA aHaMU3 pelIeHHs HEKOTOPHIX THUIOBBIX 3373y Ha
MpPaKTUKE, CIOCOOCTBYIONIMU OoJjiee TIIYyOOKOMY OCMBICICHHIO CTYACHTOM HM3y4aeMbIX
BOIIPOCOB , KaCAIOIUXCSI ONTHYECKUX YCTPONUCTB B PAIMOTEXHUKE.

4.2. [Ipumepsl pelieHHs] THIOBBIX 32124

3agaua 1. HaiiTu anuHy MyTH ONTHYECKOTO JIyda B YIBTPAa3BYKOBOM IIOJIC, €CIIH 4YacTOTa
CBY-curnana f,, =300MIy v, =2600m/c, nnuHa BoIHEI cBeTOBOTO Iy4ka A, = 0,63mxm

Pemienne:
Haiinem niuHy BOJHBI yIBTPA3BKYKOBOTO TOJISL B TEE30IIPE0Opa3oBaTee:
11




A, = Vo _ 26006 = 8.66mxMm .
f 300-10
[To ycnoBuio paudpakumm bpsrra mimHa myTH, Ha KOTOPOM  IIPOHMCXOAUT
B3aMMOJICHCTBHE CBETOBOIO IIy4Ka C YIBTPAa3BYKOM, JOJDKHA BBIOMPAThCS HCXOIS W3
HEPaBEHCTB:

ax0

2-7-1-4,
QO_ Azo

rae Qo-mapameTp AUGPAKIUK HA HECYLIEH YacToTe.
OTtcroga MOKHO HAlTH JUIMHY IIyTH ONITUYECKOTO JIyya:

| ss  Ab _ (866-10°)°
"™ 2.x-4, 2-314-063-10°

>>1.

=18.95mxm.

OtBer: 18,95MKM.

3anaua 2. HeoOxoauMo onpeneauTh JUHAMUYECKUNA THaIia3oH, P KOTOPOM XapaKTEPUCTHKU
AOAC ocraloTcsi TIOCTOSHHBIMH, TIPU  CJICAYIOIIMX  YCJIOBHUSX: UYYBCTBUTEIBHOCTH

doronerexropa P,y =lukBm , akycrudeckas MOWIHOCTb P, = 75umBm , cyMMmapHble

a

notepu o =0,310.

Pemenne:
JluHaMy4yecKHil 11ana3oH ONpeaesieTcs CIeAyINM COOTHOILIEHUEM:

DD =10-1Ig Posrees
OJIMIN
J1i1st 5TOr0 HE0OXOAMMO OTNPEAETUTH TPEOYEMYIO MOITHOCTh C YYETOM MOTEPh:

P ey = P, -10% =73.10%%" =149,066.mBm .

rae Ol -CyMMapHbIC IIOTEpPH, Dé.é -aKyCTHU4YCCKasA MOIIHOCTb.

Torma nuHamuyeckuii quamna3on OyaeT paBeH:

P .066-10°°
DD=10~I9M=10~Ig%=51.7340}9.

-6
OJIMIN

OrtBer: 51,734nb.

3agaya 3. OmnpenenuTh axkycTUYECKHME IMOTEPU Ha TpaHMIE Mhe30Ipeodpa3oBaTelIb-
CBETO3BYKOIMPOBO/I (III1-Ce3sllp), ecnu aKyCTUYECKOE COTIPOTUBIICHUE I1IT
Z ;i =34,05MOm , axycruueckoe conporusnenne Ce3sllp Z ., =31luOm.

Pemenne:
Axkyctuueckne mnorepu Ha rpanune [II1-Ce3Bllp omnpegenstorcs craeayrommm
BBIPAKECHUEM:

1
Arp = 10- Ig(z'_) )

rae 7, - ko3punuent nponyckanus rpanun [1I1-Cs3sllp, koTopslii paBeH:

4. L

Z
r = CHP 997,

ax Z
i

("—+1)°
Ce3sllp

Torna MmoxkHO HaiiTu akyctrudeckue notepu Ha rpanuue [1I1-Cs3BIIp:

1
=10-lg(——) =0,013.
rp o 0,997)
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Otser: 0,013.

3amaya 4. HaliTu OTHOCUTEIBHYIO HIMPUHY MOJIOCH YacToT AOM, eciiu CKOpOCTh 3BYyKa
0x=6500 M/c, cpemHss YacToTa YJIbTPa3BYKOBbIX KosieOanuit fu=16 MI, IUIOTHOCTH
MaTepuaa, U3 KOTOpOTO U3TOTOBIICH Ibe30onpeoopazoBaTenb p=4700 Kr/ne.

Pemrenne:
OtHocuTenpHass MmHMpHUHA TMOJ0ckl 4acTor AOM ompenensercs KodhOUIHESHTOM
COTJIACOBaHUS aKyCTHYECKOTO CONMPOTUBIICHUS TpeoOpa3oBaTelis U aKTUBHOUW CPEJIbL:

Af 2 Z
= —. ,
f ax0 T Z npeobp
Af
rac f - OTHOCHUTEJIbHAs NIMPHUHA IIOJIOCEI 4aCTOT ,

ax0
Z1peosp—aKyCTUYECKOE CONIPOTUBIIEHUE MTbE30MPE0Opa3oBaTes ,
aneo6p.:pnpeo6p'1)a1<-

Paccuuraem AKYCTHYCCKOC COIIPOTHUBJIICHUC HBGSOHpeO6pa3OBaTeJI$IZ
Zopeosp=4700kr/M>6500M/c=30,55 MOM.

3agaua S5.. Onpegenuth Dy, eciu TpeOyemas CKOpPOCTh 3ByKa CBETO3BYKOIPOBOA
Varp=0300M/c, uncio paspemrmsbix 3nementoB N=100, f=1xIm.

Pemienmne:
Paspemmaronias criocoOHOCTh cBsi3aHHA ¢ Dy, CIICIYIONNM COOTHOIIICHHEM
éf — UIZK
DGX
B Toxe Bpems paspeniaromiasi CiocOOHOCTh CBS3aHHA C OBICTPOICHCTBUEM:
1
==,
T
CieqoBaTeIbHO:
D,=v,-7.

Tpebyemoe ObicTponelcTBHE oOmpenensercss uyepe3 dYacToTy curHaiga f, u uwmcio
pa3penmMbIx 351eMeHTOB N:

T=3—=1OMKC.
1-10° Iy -100

[ToacraBuM »T0 3HAUeHHE B hopmyny uist Dg,:
D, =6300Mm/c-10-107° I'y = 6,3 mwm.
OtBert: Dy, =6,3MM.

3apaua 6. OnpenenuTh TEOMETPUUECKHE pa3MEPBHI MbE30MPeoOpa3oBaTENsi, U3TOTOBIEHHOTO
u3 HUoOaTa JuTHsA, padoTaromiero B pexxkume audpaknuu bpera Ha dacTtoTe BO30YXKACHUS
fa=15MI'11. JInuna BomHBI A;=0.63MKM, 0,,=7330M/C.

Pemenne:
Jumuna mytu |, Ha KOTOPOM MPOUCXOMUT B3aUMOJCHCTBHUE CBETOBOTO IIyuKa C
VIBTPa3BYKOM, PACCUUTHIBAETCS IO OopMyIIe:
2
I——AO
- ]
27 - Acé
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rae Ao — JUIMHA BOJIHBI YJIBTPa3BYyKa.
JInuHy 607HbI ynbTpa3Byka B 3BYKONpoBojae Ha vactore BY-curnama f, MoxHO
OIpeNeNUTh 0 hopMyIie:

_ 7330m/c
15.10°7]
Torna miuna myTtu | paBHa:
_(0,448-107° m)?
©2.314.0,63-10° u
[Ipe30mpeoOpazoBaTenh MPEACTABISET COOOM pPE30HATOp, MOITOMY TOJIIHMHA €ro

BLI6I/IpaeTC$I paBHasd MOJIOBUHEC NJIMHBI BOJIHBI B036y)i(,[[aeMOI‘O UM YJIIBTPAa3BYKOBOT'O ITOJIA:

dg=2e
2

=0.488-10"° % =0.488mm .

0

=0,051m =51mm.

TloxcraBuM JaHHBIE:

0,488-107°x

d =0,244nmm .

[Iupuna miacTHHKK mbe3onpeobpaszoBarenss h nomkHa ObITH COM3MEPUMA C HIMPHHOM
ONTUYECKOTO JIy4a, B3aHMOAECUCTBYIOLIETO CO 3BYKOBOM BOJIHOM,

h= EI .
8
Torpa: h= % -5.1um =0,638mm

OTtBeT: I=5.1mM, d=0,244mm,
h=0,638MmM.

3agaua 7. .Onpenenuth AMaMeTp OJHOMOJOBOTO BOJIOKHA, pabOTArOIIero Ha JJIMHE BOJHBI
0,85 MKM, oka3zarens npenoMieHus cepaueBunst N, =147, An=0,005.

Pemenne:
JnameTp 0AHOMOJOBOrO CTYIIEHYATOTO BOJIOKHA HAWAEM U3 YCIOBHUS OJHOMOJOBOCTH,
KOTOPOE TJIACHUT, YTO €CJIM HOPMUPOBAHHAS YACTOTA y/IOBJIETBOPSIET COOTHOIICHUIO:

v:27;'a,/nf—n§ < 2,405,

27;' 2 (0, =n,)(n, +n,) = 27;' & [An-2n, <2,405,

niIn

V =

rae An=n,—n,;
n+n,~2n,
B stom CJIyda€ B OIITHYECKOM BOJIOKHE MOXET paCpOCTPaHATHECA TOJIBKO OJHa MOJaA.
OTcro/1a HaXOJIUM:
2,405- 1 2,405-0,85-10°°

ac< <
2r\JAn-2n,  2-314,/0,005-2-1,47

< 2,68 mxm

OTtBeT: a< 2,68 mKMm.
3anaua 8. OnpenenuTs U CPaBHUTH OOIIYIO TUCIIEPCHIO CTYIIEHYATOrO BOJIOKHA JIJIS JIa3epa u
CBETOAMO/IA IIPH CIISAYIOIKX 3HaueHusX Bemnant: Tg = 0; A =09mxm; AA=3mm s
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nazepa u A4 =30mnm U1 cBETOAMOAA.

Pemienune:

Paccmorpum aBa cimywas: 1) crymeHuaToe BOJIOKHO B OJHOMOJOBOM pEeXUME; 2)
CTyIIEHYaTOe BOJOKHO B MHOTOMOJOBOM pekmme. OOmas nucnepcus OmpeielseTcs depes
MEKMOJIOBYIO M BHYTPHUMO/IOBYIO IUCIIEPCUU:

T=4T,  *+T7T

mm um "

MG)KMOI[OBaSI AUCIICPCHUA  XapaKTCPHA TOJBKO I MHOTOMOJOBBIX OITHYCCKUX
BOJIOKOH. Ee BO3HHKHOBEHHE O6y0J’IOBJ’I€HI/I${ Kak paSHH‘IHOﬁ I[J'IPIHOﬁ IIyTH, npo6eraeMoro
Ka)KI[Oﬁ MOI[OfI, TaK U Pa3]IMYHBIMH IMOCTOSAHHBIMU PACHPOCTPAHCHHA OTACIBHLIX MOI. HJIH
CTYIICHYAaTOro OIITHYECKOI'0 BOJIOKHA OSTOT BHA JUCIHCPCHU ONPCACIIACTCA CICAYIOUIUM
COOTHOIICHHUEM

rac L - MMPOTAKCHHOCTL BOJIOKHA,

A~ 0008
nl

C - CKOpOCTh CB€Ta B BAKyyMe€.

B cBowo ouepenp enympumooosas oOucnepcus BKIIOYAaET B ce0s MaTepUalbHYIO U
BOJIHOBOJIHYIO IUCIIEPCHH:

MarepuanpHas gucnepcuss OOYyCIIOBJIGHA 3aBUCHMOCTBIO CKOPOCTH OINTHYECKOTO
u3nydeHus (WIH nokazamens TpeaoMieHHs BemectBa N ) OT MIMHBE BOJHBI A . B
KOPOTKOBOJIHOBOM  juama3zoHe ( A =0,85mxm ) 3TOT BHUI JUCIEPCHUU  SBJISETCS

Pe00JIaIarOIIM:
A d?%n,

Toam =AM L——7=
’ c dA

AL-L-M(A),

Trac M (7\.) - YACJIbHas MaTCepualibHast JUCIICPCHUs.

B o6mactu HM3KHX 3HaueHW# MatepuanbHOW aucnepceuu (A ~127 mxm )

npeobsiafjatoieil  CTaHOBUTCS — BONHOBOOHAs Ouchepcus. BonHOBoAHas gucnepcus —
3aBUCHUMOCTh TOCTOSIHHOW paclpOCTpaHEHUs WU3Ty4eHHs (a 3HAYUT U €ro CKOPOCTH) OT

OTHOIIIEHUS % )

2
2 _AZ.L-B(A),

7, =Al-L—=
c-A

rne B(A) - ynenbHasi BHyTpUMOJIOBAs TUCIICPCHSL.

VYuuThiBass BCE BBINICU3JIOKEHHOE, JUIsI TIEPBOTO  Cydas oOmas  aucnepcust
onpeeseTcs Kak:

Tak xak Ha 3aJaHHOM JJIMHE BOJIHBI 7, >>T,, TO:
=Al-L-M(A).

Taxkum o6pa30M, MOJIYYUM JJI IMTPOTAXKCHHOCTH OIITUYCCKOI'0 BOJIOKHA 1 xM:

T=T1,

mam
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_ E_ .751C — ne/ -
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Jlst BTOpOTO Cityyasi:
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C
JUTS J1azepa — r_ M =38,933HC/ .
L 3.10° f% K
c
r  146-0,008

JUIS CBETOMOJA — — = :38,933H7 .
L 3.10° %/ e

C

Takum 00pa3oM, MBI BBISCHHIIM, YTO IPH MHOIOMOJOBOM PEXHME HCIIOIb30BaHUS
ONTHYECKOTO BOJIOKHA O0INas JUCHEPCUS OJMHAKOBA JUIS Jla3epa W CBETOAMOMAA, a IpH
OJTHOMOJIOBOM — JIMCIICPCHS JIJIS JIa3epa B JECATh pa3 Oojbile 4eM it cBetoauona. OTKyaa
MOXKHO C/IelaTh BBIBOJA, 4YTO Ha OoJblIue paccTOsiHUA J(P(PEKTUBHEE HCIOIb30BAThH
BO30YIK/IeHHE KOJIcOAHH B OJTHOMOIOBOM PEIKHME .

4.3 KoHTpoJibHBIE PA0OTHI

Huxe mpuBoasaTCS TEMBI U BOIIPOCH KOHTPOJIBHBIX paboT. Llenb KOHTPONbHBIX PadoT:
3aKpeIvieHue M MPOBEpPKAa 3HAHMM MO OCHOBHBIM pa3zjeiaM JIEKIIMOHHOTO Kypca B TE€UEHUE
ceMecTpa AJisl CTYJICHTOB OYHON M OYHO-3a04HOI (BeuepHeit) popM oOyueHus .

KonTpoasnas padora Nel.
Tema: UHTerpaibHble U ClIEKTPaJIbHbIE Pe00Pa30BaAHNS B KOT€PEHTHBIX ONTHYECKHX
cucTremMax

1. ChexkrtpanbHO€ MpeJCTaBICHHE JIBYMEPHOIO ONTHYECKOro curHaia. IlpencraBienue
JUCKPETHBIMUA  IIPOCTPAHCTBEHHBIMH UM CHEKTPaJIbHBIMM  OTcueTaMu. JIMCKpeTHOe
nByMepHoe mnpeoOpasoBanue dypre. UH(popMaioHHast eMKOCTh ONTUYECKOIO CUTHAJIA.

2. JlaiiTe mpeacTaBIeHHE MOHOXPOMATHYECKOTO ONTHYECKOTO W3ITYYEHHUS B BHJE YIJIOBOTO
CHEKTpa IUIOCKUX BOJMH. ONUIIUTE €ro MCMOJb30BaHUE JJIS PpeIHIeHUs TUPPAKIUOHHBIX
3a/1a4 MpU aHaAJIM3€ CUCTEM ONTHYECKON 00paboTKu MHPOpMAIUH .

3. aiite onucanue nepenatoyHoi GyHKIMA CBOOOIHOTO MPOCTPAHCTBA KOHEYHOM TOJIIMHBI
B BUJI€ JIMHEWHOTO TUCIEPCUOHHOIO MPOCTPAHCTBEHHOTO (MIbTPa C KOHEUHOM MOJIOCOn
IIPOITYCKAHMS IIPOCTPAHCTBEHHBIX YaCTOT.

4. OnuimuTte NPUMEHEHHE MHTErpaja CyNeprno3uLU JUIsl ONMCAHUS JIMHEHHBIX ONTHYECKHUX
cucteM. MIMIynbCHBIN OTKJIMK CJIOS MPOCTPaHCTBA TONIMHON z (dopmyna audpakuuu
Poanes-3ommepdennba).

5. Omumure npunuun [roiirenca-®Openens. VMOynbCcHBIM OTKIMK €0 MPOCTPAHCTBA
TOJIIIUHON Z B puOImxeHnu OpeHersi.

6. Onumurte npuHiun Iroirenca-Openens. WMmynbCcHBIH OTKIMK CJIOS MPOCTPAHCTBA
TONIIUHON Z B mpubnmxeHun Opaynrodepa.

7. Onumute @Dypbe-npeoOpa3oBaHUM, OCYIIECTBIIEMOM TOHKOM cdeprueckoil JTUH3O0M.
IIpocTpaHCTBEHHBIE YAaCTOTHI M MX CBA3b C KOOPAMHATAMHU IPOCTPAHCTBA B BBIXOJHOMH
IIJIOCKOCTH YCTPOMCTBA

8. Ontmueckuit Dypre-mporieccop Ha OCHOBE TOHKOW cdepudeckoil NHH3BL [IpuHImI
paboThl, CXeMHas peanu3alum, padouue napaMmeTpsl.

16



10.

11.

12.

13.

14.

15.

16.

CpaBHUTE pa3NUYHBICE BAPUAHTBI ONTHYECKHX CXEM, OCYHICCTBIIIIOIIHUX ABYMEPHOE
npeoOpazoBanrne Oypre Ha OCHOBE TOHKOHM CHEpUUECKOM JIMH3BL. YKaXUTE TOCTOMHCTBA U
HEJOCTaTKU PA3JINYHBIX CXEM.

Onummre ONTHYECKUI Mpoleccop peanusylomuii oopatHoe npeodpasoBanue Oypbe B
ontuyeckoil cucreme. IIpuHiun paboTel, cCXeMHast peaau3arysl.

Onumure ONTUYECKUM MPOIECCOp pealu3yIOIINUN ONepannuio uHTerpupoBanus. [Ipunuun
paboThl, CXeMHas pealu3alusl.

Onumure ONTHYECKUI MpoIeccop peanu3yromuii onepauuio ¢uiasrpamuu. [IpuHIMD
paboThl, CXeMHAas pean3aius .

Onumure ONTHYECKUH MPOIeccop peaau3ylomuil onepaunio audhepeHInpOBaHNUS.
[TpuHMn paboThl, CXEMHas peanu3anus,

Onumure ONTHUYECKUN MPOLIECCOp PEATU3YIOUINI onepanuio cBepTku. [IpuHiun paboTsl,
CXEMHas pean3anus,

Onummre ONTHYECKUI MPOLECCOp pPeaNM3YIOUIMi BBIYHMCICHUE (DYHKIHH KOPPEISLUN
[TpuHun paboThl, CXeMHas pealu3alus.

OnuimuTe  ONTHYECKUHA  MPOLECCOp  PEaU3YIOMUA  OMepalui0  COIJIACOBAaHHOM
¢uibTpanun. [Tpunnun paboTel, CXeMHas pealn3aius.

Kontpoabnas padora Ne2.

1.

10.

11.

12.

13.

14.

15.

Tema: AkycToonTH4YecKHe MPOLECCOPbl CNEKTPAJIBHOI0 U KOPPEJIAIHOHHOI0 THIIA
AKYCTOONTHYECKOE B3aMMOACUCTBHE KaK CPEACTBO BBOJA AMHAMMYECKOIO CHUTHala B
ONTUYECKYIO cucTeMy. Judpakius cBeTa Ha aKyCTUYECKMX BOJHAaX B pexume Pamana-
Hara, ee ocobenHocTH.

AKYCTOONTHYECKOE B3aUMOJAECHCTBHE KaK CPEACTBO BBOJA JAMHAMMUYECKOIO CHTHala B
ontuyeckyro cucremy. Judpaxuus cBera Ha akyCTHYECKMX BOJIHaX B pexxume bparra, ee
0COOEHHOCTH.

[TapameTppl aKyCTOONTHYECKMX MOIYJISATOPOB — OBICTPOAEHCTBHE, pa3peliaroias
CIOCOOHOCTh, TUHAMUYECKHUNA AUana3oH, 3pPeKTUBHOCTD AU(PPaKIUH.

baszoBbie ameMeHTel AOQOII- HCTOYHHMKM W3JIY4E€HHs, aKyCTOONTHYECKHE MOIYJISATOPHI,
¢oronpueMHukH. OCHOBHBIE TAPAMETPBHI.

AKYCTOOIITHYECKUI COTIacOBaHHbIM (GUIBTP — MPUHLUIBI paOOTHI, CXEMHBIE peaTu3aIii,
paboune napameTpsl.

AKYCTOONITHYECKUN KOHBOJIbBEP — HPUHIUINBI pabOThl, CXEMHas peanusanus, padbouue
napaMmeTpsbl.

PagnouactotHsiii kBagpaTypHbii AOKI'TU - npunuun paboTsl, cXeMHas peaau3alus,
paboune napameTpsl.

AxycToonTudeckui cornacoBaHHbli GuiabTp g JIYM-curnanoB - nmpuHUMIT paloOTHI,
CXEMHas peanu3anys, pabouue napaMmeTpsl.

BueouacTOTHBIN aKyCTOONTHYECKUH KOPPEIATOP C BPEMEHHBIM HHTEIPUPOBAHUEM -
HNPUHLNI pabOTHI, CXEMHAs peanu3aius, paboune napameTpsl.

PagnouacTOTHBIM  aKyCTOONTHYECKUH KOPPEIATOP C BPEMEHHBIM HHTETPUPOBAHUEM
MoHnTromepu - NpuHIMI pabOThl, CXEMHas peanu3alus, padoune napaMmeTpbl
PagnouacTOTHBIM  aKyCTOONTHYECKHI KOPPEIATOP ¢ BPEMEHHBIM HHTEIPUPOBAHUEM CO
CKpEIIEHHBIMH CBETOBBIMM IyYKaMH - MPUHLUI pabOThl, CXeMHasi peanusaius, padbouue
napaMmeTpsl

JIBymMepHBI PannogactoTHbIi AKyCTOOINTHYECKUN KOpPPENSATOp C BPEMEHHBIM
MHTETPUPOBAHUEM - IPHUHLIUI pabOTHI, CXeMHas peanu3anus, paboure napameTpsl
AKYCTOONTHYECKHE aHAJIU3aTOPbl CIEKTpa C MPOCTPAHCTBEHHBIM HMHTETPUPOBAHHEM -
IOPUHIUI paboThI, CXEMHas peanu3aius, padoune nmapameTpsl.

AKYCTOONTHYECKHE aHAIN3AaTOPhl CHEKTpa C BPEMEHHBIM MHTETPUPOBAHMEM - MPUHLUI
paboThl, cXeMHas peanu3aius, pabouue napameTpbl

AKYCTOONTHYECKHH MpoLeccop s 00pabOTKH CUTHAIOB aHTEHHBIX PEUIETOK - IPUHLIUI
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paboThI, CXeMHasl peaju3als, paboune mapaMeTphl.

KonTpoasnas padora Ne3
Tema: XapakTepUCTHUKH KOMIIOHEHTOB BOJIOKOHHO-ONITHYECKUX CHCTEM Iepeiadn

1.

2.

How

o

©oN>

11.
12.

13.

14.

15.

®u3nueckue OCHOBBI pacnpocTpaHeHuss wu3nydeHuss B OB. MHoromonoBele U
onHoMmo10BbIe OB.

Buner npoduneil mokazatens mperoMIIeHHUS, YUCIOBas amepTrypa, Mojoca MPOMyCKaHUS
ONTUYECKOT0 BosIokHA. Onuiute cTpykTypy OB.

Urto takoe yucnonas aneprypa OB? Kakue cBoiictBa OB 3aBucsr ot nee?

Hanumwure cooTHomenue ans HopMmupoBaHHOW yacToThl OB. UTO MOXHO omnpenenuTs,
3Hasi BEJIMYMHY HOPMHPOBAHHOM 4acCTOTHI?

Ilepeunciure Buasl gucnepcuu. Kakoil BuUI OuUCHEpPCUM M IIPU  KAaKUX  YCIOBUAX
npeobiagaeT B MHOTOMOJIOBOM U oJfHOMOA0BoM OB?

HazoBure npuuunsl, Biustomue Ha norepu B OB.

Kakumu gakropamu orpannduBaetcs HHGOpMalMOHHAS €eMKOCTb BOJIOKHA?
OxapakTepu3yiTe HEJIMHENHBIE SBJICHUS B ONITUYECKUX BOJOKHAX

Ha3oBuTe mpuuuMHBI NOTEPh B BOJIOKOHHO-ONTHYECKUX coenuHurtesix. llepeuncnure u
OXapaKTepU3yHTEe OCHOBHBIE TApaMETPbl COEUHUTEIEH.

. Kakue IIPUHOUIIBI HCIIOJIB3YIOTCA IHpHU  pCan3allud  CICKTPAJIbHO-  CCJICKTUBHBIX

passerBureneil 7 Kakoe ux oCHOBHOE pUMEHEHUe?

Hapucyiite crpykrypHyto cxemy [IOM. [losicHuTe Ha3HaYeHHE ero KOMIOHEHTOB.
OcHOBHbBIE XapaKTEPUCTUKH MCTOYHHUKOB M3JIydeHHsA. B uem mpuHuMNuanbHas pa3HULA
CHU nJIA?

Kakumu ¢akropamu onpenensiroTcs JJIMHA BOJHBI M BUJ| CIIEKTPAIbHON XapaKTEPUCTUKU
HOJIYIIPOBOIHUKOBBIX W3TydaTenen?

Cpasuaurte ocHoBHble xapaktepuctuku CUJ u JII. Chopmymupyiite mpeumymiecTBa U
HEJI0CTAaTKU KaXJI0r0.

Ot kakux ¢akTopoB 3aBUCUT F((HEKTUBHOCTH BBOJA ONTHYECKOTO U3ydeHus B OB?

KonTposbHasi pa6orbia Ned
Tema: IIppHIUNBI TOCTPOCHHS AHAJIOTOBBIX M HH(PPOBBIX BOJOKOHHO-ONITHYECKUX
CHCTeM Nepeaaqyu

1.

wn

©CoN A

10

11.

12.
13.
14.
15.
16.
17.

HazoBure u oxapakrepusyiite TexHoiaoruu, ucnosb3yemsie B BOCIL.
[IpencraBbTe CTPYKTYpHYIO CXEMY U ONUIIMTE MapameTpsl nudposoit BOCII
[lepeuncnure M NOSICHUTE OMNEpaluy, HCHOJIb3yeMble HpU (HOPMHPOBAHUHM LUPPOBOTO
Tese()OHHOTO CUTHAJIA.
KaxoBa ocHoBHas 1€ KoaupoBanus nugposoro curtana 8 BOCII ?
dopmupoBaHuE U Nepeada CUTHAIOB B IU1e3H0XpoHHO BOOT
Oxapakrepu3yiite CMHHXpOHHYIO 1M poByto uepapxuto B BOCII
OnuumTe CTPYKTYPHYIO CXeMY M IPUHLHUI paboThl MHOroBoJHOBBIX BOCII.
UYro Takoe Tpancnonzaep ? [losicHuTe HEOOXOAUMOCTh €r0 MPUMEHEHHUS.
Onummre npunnun aevicrsusg BOY. HazoBute 0CHOBHBIE TapaMeTPBHI.
Ilepeuncinre 1 0XapakTepu3yuTe HCTOYHUKH IIyMOB B BOY.
Hapucyiite u nosiciute QyHKuumoHanbHyto cxemy BOVY. Kakum TpeGoBaHUSM 10JIKEH
YIOBJIETBOPSATH €r0 NCTOYHUK HAKauKu?
Hapucyiite u onummre GpyHKIHOHAIBHYIO cxemy Iudposoro OIIY.
OnuIuTe MPUHIKI ISHCTBUS, HA30BUTE MPEUMYIIECTBA U HEOCTATKU P-i-n POTOANOI0B
OnummMre NpUHLIKI AEUCTBUS, HA30BUTE NpeuMylecTBa U HegoctaTtku JID /.
HazoBute ucrounnku mrymos B OITY. [IpnyriHa BO3HUKHOBEHHSI KBAHTOBOT'O IIyma?
UYro takoe koadpdurment ommbok OCII ? Ot yero oH 3aBUcUT?
[IpenacTaBpTe SKBHBAJICHTHYIO CXEMY U OMHUIIUTE PabOTy (POTOMPHUEMHOTO YCTPOUCTBA C
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TPaHCUMIIEJAHCHBIM (BBICOKOMMIIEIAHCHBIM ) YCUJIUTEIIEM.

5 HHAUBUAY AJIBHBIE PACUETHBIE 3AIAHUSA

HNumBuayajibHOe pacueTHoe 3aJaHue - 3To GopMa MPOBEPKH 3HAHUN MO OT/IEIBHBIM
BorpocaM Kypca «OINTHYECKHE YCTPOWCTBA B PaJUOTEXHHKE», CBOETO POJa KOHTPOJbHAS
pabota. B nanHOM paszene Mbl UMEEM B BUAY T€ KOHTPOJIbHBIE PAa0OThI, KOTOPbIE TAIOTCS
CTyZIEHTaM KaK JJOMalTHUE 3a/1aHHsL.

[Ipy  HammMcaHWMM  KOHTPOJBHOM  paboTBl  ymoOHee  BCEro  MOJb30BATHCS
PEKOMEHIOBAaHHBIMU TIPEIoiaBaTeieM ydeOHHKaMU U KOHCIIEKTaMHM JIEKIUH, TaK KaK BOIIPOCHI
KOHTPOJILHOM COCTaBIISIOTCSI HA OCHOBE CTaHJapTHOW MPOTrpaMMBbl Kypca 00ydeHHSsI.

WunuBunyansHoe 3aJaHUe eIIe He MPEIIoiaraeT HaBBIKOB HCCIIEIO0BATEIbCKOTO
YMCHUA, OTBCTBI Ha BOIIPOCHI AOJDKHBI ACMOHCTPUPOBATL AOCTATOYHO XOPOHIICC 3HAHUC U
IOHMMAaHHE CYIIECTBa PAacCMaTPHBAEMBIX BOIPOCOB. 3aJlaHWE J1aeT BO3MOKHOCTH OLICHHTH
MopsAIOK M YIACHHUTH (1)I/I3I/I‘-IGCKI/Iﬁ CMBICJI HPOHCCCOB, IMPOUCXOAAINIHUX B ONTHYCCKUX
nporeccopax.

Ocoboe 3HavueHHE pacyeTHOE 3aJaHHe IMPHOOpPETaeT IS CTYACHTOB 3a0YHOH U
BeuepHe ¢GopM 0oOydeHHs, TaKk Kak TpeOyeT COCpeJOTOYEeHHOH paboThl Haja BOIPOCAMH
M3Yy4aeMOTro Kypca, UTO MIOMOTaeT BKIKOYUTHCS B KPYT ITPOOJIEM JaHHON AUCLUILIINHBL.

Marepuan as BBIIOJIHEHUS] PAaCYETHOTO 3aJaHuUs JOCTATOYHO MOJIPOOHO H3JIOKEH B
[1,2,3 7]

5.1 PacuerHoe 3agaHue Nel. HHTerpajibHble NpeoOpa3oBaHUsl ONTHYECKHX
CUTHAJIOB (U1 CTYJIEHTOB OYHOU (hOPMBI OOyUYEHUS)

Jano: Ontuyeckuil cCUrHal 3anucal Ha ONTHYECKU TpaHCIapaHT
¢ Qpynxumeii nporyckanus T, (X),
0 mpux<D/2,
1 mpux>D/2,
rae D=1 cMm - aneprypa TpaHcnapaHTa,
B CX€ME ONTHYECKOT0 MPOIleccopa, OCYIIECTBIIIONIEro npeodbpazoBanne Oypbe Ha
JuTHHE BOJTHBI A=0,63 MKM ¥ UMEIOIIEero JTUH3Y ¢ (pokycHbIM paccTosiaueM F=10 cwm.
Omnpeneanrs:
1. CriekTp IpOCTPaHCTBEHHBIX YaCTOT ONTHYECKOTO CUTHAA;
2. DHepruwo, cocpeloTOYEHHYIO0 B OCHOBHOM JIENIECTKE U OOKOBBIX JIETIECTKaX CHEeKTpa
ONTUYECKOTO CUTHAA;
3.IlpencraBuTh cxemMy ONTHYECKOTO MpoLeccopa, rpa KU HCXOAHOTO CUTHANA U €T0
CIEKTpA..

T1 (X) =

BapI/IaHTBI 3ajlaHI/II7I NpeJcTaBieHsl B Tadi. 1

Tabmuma 1 BapuanTel Ha 1-e pacueTHoe 3a1aHue

DyHKIHA TIPOMYCKaHUs ONTHYECKOTO TPAHCTIApaHTa | AmepTypa Jimana | DoxkycHoe
Ne T.(%) D At BOJIHBI | PacCTOSIH
! ’ A, MKM ne F, Mm
1. | IlpsmoyronbHas —
T _g. [t mul{=D/2, 10 0,63 30
1(x) =1
0 an|X|> D/2.,
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JInnennasa —

Too= Xt npu|x|<D/2, 15 0,63 35
! D |0 npn|x|>D/2.,
3. | KBagparuunas -
1 mpulx|<D/2,
T00 = e/ D)2 f 21 P 20 0,63 40
0 an|X|> D/2,
4. | KBa3ukBaapaTuuHas -
ro_ Lt JLmwu=D/2, 5 0,63 30
214 (x/D)? |0 mpulx/>D/2,
5. | DKcrioHeHIMasbHAs -
1 mpu|x<D/2,
gl [ X 10 0,63 45
0 np1/1|x|> D/2.,
6. KBasmskcnoneHmanpHas -
1 mpulx<D/2,
00 = ey J£ X 15 0,63 50
0 an/I|X|> D/2.,
7. | JInHEeWHO-3KCIIOHEHIIMAJIbHAS -
1 mpulx|<D/2,
T = Xerad JL P X 20 0,63 55
D 0 mpulx>D/2,
8. | I'ayccoa —
T.(x) = e /O 1 npulx|<D/2, 10 0,63 60
0 an|X|> D/2.,
9. | KBasurayccosa -
1 mpulx|<D/2,
L= ety [t X 15 0,63 30
0 an|X|> D/2.,
10. | CunycounanbHas —
1mpux<D/2,
100 =sin@) - ™ i 20 0,63 55
0 an|X|> D/2,
11. | KocunycounanbHas —
1 mpu(x|<D/2,
00 = cos(@ 1= ™ X 10 0,63 40
0 npn|x|> D/2.,
12. | Kocunyc-kBajparHas -
1 opulx|<D/2,
T =cos?(@0 1 ™ X 12 0,63 80
0 an|X|> D/2.,
13. | B3BelieHHAs CHHYCOUIANbHAS -
. 1 mpul<D/2, 15 0,63 45
T(X) = (1-sin(Bx)) - !
0 an|X|> D/2.,
14. | B3BenreHHas KOCUHYCOMTATbHAS 2,0 0,63 50
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1 npu|x|<D/2,
T;(x) = (L—-cos(Bx)) -
0 HpI/I|X|> D/2.,

15. | ®a3oBas cunycouganbpHas -
- L npulx|<D/2, 1.0 0,63 55
Ty(x) = exp[isin(Bx}] - ' !
0 l'IpI/I|X|> D/2,
16. | ®a3oBas KocuHycOUIATbHAS
. 1 npufx|<D/2, 15 0,63 60
Ty(x) =exp[icos(Bx3] - !
0 np1/1|x|> D/2,
17. | TpeyronbHas —
(@+x/D)nmpu-D/2<x <0,
T,(x) =1-4(1—x/ D) ipu0 < x<-D/2, 20 0,63 80
0 l'IpI/I|X|2-D/2.
18. | TpanenueBumHas -
(yD/2+x)1/uD) npu-yD/2<x<—yD/2+uD
1 npu-yD/2+uD < x<yD/2-uD
T =1 b2 - X)A/uDmpu yD/2—pD < x<yD/2, 10 0,63 35
0 npn|x|2-yD/2.
19. | Jlunetino-da3oBas —
1 mpulx<D/2, 10 0,63 45
T,(x) =exp[ipx] - ’
1) LR {O an|X|> D/2.,
20. | Kagpatuuno-da3 oBast -
1 mpu|x|<D/2, 15 0,63 40
T,(x) = exp[ipx?]- ’
1) =explipx’] {0 an|X|>D/2.,
21. | UmmynscHO-a3oBast -
1 npu 3D/8<|x|<D/2,
T,(x) = exp[imna], m= D/8<|X<D/4, 20 0,63 45
0 mpu ocCTalbHBIX X.
22. | KonokomnooGpa3Has —
1 5, [tmpuX<D/2, 10 0,63 30
T.(0) = ———ex[ipx°]- !
cosh[ox] 0 mpulx>D/2,
23. | B3BenieHo-cuHyCcOHTaTbHAS —
. L npufx|<D/2, 15 0,63 35
T,(x) =[sin(Bx)| - !
0 HpI/I|X|> D/2.,
24. | B3BenIeHO-KOCUHYCHIaTbHAS —
1 npu|x|<D/2, 20 0,63 40
T,() = fcos(B¥) ’
0 np1/1|X|> D/2,
25. | KyOuunas - 10 0,63 30
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3 1np1/1|x|£D/2,
T,(X)=(x/D)*/2-
0 an|X| >D/2,
26. | ®@a3 oBag nuHENHAA -
|1 mpulx<D/2, 15 0,63 35
T, (X) =exp[ipx] - ’
0 an|X|> D/2.,

[Ipumeuanue: napamerpsl o,f,y — 3aJat0TCsl IPENOaBaTENIEM.
5.2. PacuyetrHoe 3aganue Ne2 - ®uibTpanusi ONTHYECKUX CUTHAJIOB

Jano: Ontuueckuii curHai 3amaH QyHKIHeH nmpomyckanus T;(X) ONTHYECKOro TpaHCIapaHTa

COIJIaCHO HOMEpa BapuaHTa B Ta0u.1.
3ananue:;

1. CuHTe3upoBaTh ONTUYECKUN QUIBTP MO KPUTEPHIO 33JaHHOMY B Ta0JI. 2.

2. OmpenenuTh nepelaTOYHyYI0 XapaKTepUCTUKY U T€OMETpUUYECKUe pasMepsl GuiIbTpa.

3. IlpousBectu BoccTaHOBIEHUE (POPMBI OTPHIBTPOBAHHOTO CUTHAJIA .

4. TlpencTaBUTb CXEMy ONTHUYECKOTO MPOLECCOpa, OCYIIECTBISIIOMET0 (UIBTPALIUIO
ONTUYECKOTO CHTHAJIA, TpapuKd HUCXOMHOTO W OTQWIBTPOBAHHOTO  CHUTHAJIOB,
CHEKTPAIBbHYIO XapaKTePUCTUKY (PMIIbTPa U CIIEKTpa CUTHAJA Ha €ro BBIXOJIE.

BapuanTsl 3anannii npeicTaBieHsl B Ta0I. 2

Tabmuua 2 BapuaHThl Ha 2-€ pacueTHOE 3a1aHne

Tun @OyHKIUS MPOITYCKAHUS ONITUYECKOTO (PHITbTpa Aneprypa | @okycroe
Ne gunbTpa T,(®w,)u kpurepuii GpunbTparuu ’ paccroAnue
X D, MM F,, Mmm
1. 1 <
pH |, | < My ,
TZ(O)X)Z:I-' | X| .
OHY 0 nppl|cox| > 0y, 50 30
®,, -4acToTa cpe3a 0-ro jenecTka CrekTpa
2. 0 <
pH |, | < My ,
Ty(w,) =1 | X| “
®BY 1 an/I|o)X| > My 100 35
®,4 -4acToTa cpe3a +1-ro jenecTka criekTpa
3. lmpuno, <o, <o,
T,(0,) =1- PHU Oy X X2
[T 0 npuoOCTATbHBIX O, . 100 40
@y1, W45 -9aCTOTHI Cpe3a +1-To JenecTka CueKTpa
4, 0 mpuowy <o, <o,
Ty(0,) =1- HPHU My X X2
1 nmpuocTtanbHbBIX ©, .
130 @yq , Wy -9aCTOTHI CPE3a, B MpeieTax KOTOPhIX 80 60
conepxkurcsa 90 % sneprun 0-ro nenecrka
CTIeKTpa
5. 0 mpuoy <o, <o,,,
ro T,(0,) =110 mpuw,; <, <Oy, 100 45
1 nmpuocTanbHBIX ©, .
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@y .. Oy 4 -H9ACTOTHI Cpe3a £1-X JENEeCTKOB CIEKTPa
110 ypoBHI0 90 % s3HEeprun

1 I[P U OCTAJIbHBIX @y .

6. 1 mpujo,|<o
Ta(0,) =1-{0 o] < o
®HY mpifony| > o, 50 50
B npenenax 4acTor + @,; AOIKHO cogepxkarbes 90
% SHEpruy CUTHAJA
7. 0 mpulm,| < w,, ,
Ta(0,) =1-{1 il ] "
®BY mpi [, > . 100 55
BHe 11o10¢hI 4acToT + @, TOJHKHO COJEPIKaThCs
10 % »Hepruu curxana
8. lopuow,y <o, <0,,,
T,(0,) =1- TP My X X2
1D 0 mpuocTanbHBIX M, . 100 60
@,1, W45 -9aCTOTHI Cpe3a +2-TO JIEMeCTKa CIeKTpa
9. 0 mpuow,, <o, <O, ,
Ty (o) =1.{1 PH® = Ox = B2
3P P U OCTATBHBIX M, . 80 30
@y1, W45 -9aCTOTHI CPE3a, B MpEAeTIax KOTOPBIX
Haxoautcs 95% dHepruu CreKkTpa
10. 0 mpuoy <o, <o,,,
Ty(0y) =130 mpuom,; <0, <y,
I'o 2(®y) HPH y3 X x4 100 35
1 nmpuocTanbHBIX ©, .
@y .. Wy, ~9aCTOTHI CPE3a £2-X JIENECTKOB CHEKTPa
11. 1 mpujo,|< oy,
Ta(0,) :1'{0 pfen| ) “
®HY npifony| > o, 50 40
B npenenax 9actor + @,; AOIKHO coaepxarbes 80
% DHEPTHH CUTHAJIA
12. 0 <
npu|®, | < My ,
T2(0,) =1~{1 x| < 0
®BY P[] > . 100 80
BHe nonocs! 4acToT + @, N0KHO COAEPKaThCs
20 % pHepruu curxaia
13. lopuow,y <o, <o,
Tz(mx):]-'{ TP Wy X X2
D 0 mpuoCTaTbHBIX O . 100 45
@y1, W45 -4aCTOTHI cpe3a 0-ro JenecTka CueKkTpa, B
npezenax KoTopsix coaepxurcst 50% sneprun
14. 0 mpuoy <o, <oy, ,
To(w,)=1-10 mpuw,» Lo, <O, ,
3D 2( x) 1p x3 X x4 80 50
1 nmpuocTanbHbIX M, .
@y .. Wy ~9aCTOTHI CPE3a £3-X JIENECTKOB CHEKTPa
15. 0 mpu oy, <o, <O,
ro | Ty(w,) = 1-{ P Bian = B = B 100 55
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@y1n » Dyon ~9ACTOTHI CPE3A YETHBIX JICIECTKOB

16. 1 mpulo,|< oy,
®HY TPH[®x] = 50 60
B npenenax 4actot + @,; JOIDKHO conepkarees 10
% SHEpPruM CUrHasua
17. 0 <
P O, | < Oy
To(@) =1, || X|| > "
®BY HPH[®x] = O 100 30
Bre wactoT + w,; 10/KHO coxepxkarbea 75 %
SHEPrUU CUTHaJA
18. (o) =1 {1 IPU M, < Oy < Oy
2\ /) =47
D 0 npuoCTaTbHBIX O, . 100 35
@y1, W45 -9ACTOTHI Cpe3a 1-ro JenecTKa CueKkTpa, B
npezesiax KOTopbix coaepxkutcsa 90% >Hepruu
19. 0 mpuoy <o, <o, ,
30 T,(0,) =110 mpuw,; <, <Oy, 80 45
1 mpuocTranbHbBIX O, .
@y .. Wy, ~9aCTOTHI CPE3a £2-X JIENECTKOB CHEKTPa
20 T (O) ):1. 0 Hpmeln S(’OXSO‘)XZH’
Ir'o 23 1 mpuocTanbHBIX ©, . 100 40
Wy » Oyop ~9ACTOTHI CPE3a HEUETHBIX JIETIECTKOB
21. 1 mpuo,|< oy,
®HY HPH[®x] = O 50 45
B npenenax gactot + @,; JOIKHO coaepxarbes 25
% PHEprum CUrHajia
22. 0 mpuoy <o, <oy, ,
30 TZ((’OX):]" 0 mprw,3 < 0y <0y, 70 40
1 mpuocTanbHBIX M, .
@y .. Oy 4 ~9ACTOTHI Cpe3a £3-X JETIECTKOB CIEKTPa
23. (o) =1 0 mpru,, <o, <O,
ro 2 1 mpuocTanbHbIX M, . 90 50
@y1n » Dyopy ~9ACTOTHI CPE3a YETHBIX JIEIECTKOB
24. 1 l'IpI/I|0)X| <Oy,
T2 ((Dx) =1 0 S
®HY mpfoy| > 0y, 60 40
B npenenax 9actot + @,; JOIHKHO conepkarsest 10
% DHEPTHH CHTHAJIA
25. 0 <
P |0, | < Oy ,
To(@) =1, || X|| > "
®BY HPH[®x] = O 80 30

BHe wacToT + w,; 10KHO conepxkarbea 75 %
SHEpPIHU CUTHaJIa
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26. 0 mpulm,| < w,, ,
T,(wy) =1 P | X| "

®BY 1 HpI/I|0)X| > y. 75 40

Wy -4aCTOTA CpPEe3a +1-ro nenecrka CIICKTpa

Ipumeyanue: OHY — ¢unptp HmxHUX yactor, PBY — punstp BhIcOKHMX wacTtoT, [TI1D —
nosiocHo-npontyckatomuii -~ punetp, [13P — monocHo-zarpaxknparommii uibtp, [D —
rpebenyarsiii punsTp, @D - pazoslil puabTp

Oxn— YacTOTa cpe3a CIEeKTpa CUTHAJIA 3a7aeTCs MpernogaBaTeseM

5.3 PacuetrnHoe 3ananme Ne3 - AkycroonTuyeckasi ideiika Kak 3JeMeHT BBOJA
PaaAMOCUTHAJIOB B ONITHYECKU A CUTHAJILHBIH MPOLECCOpP

3agaya. Paccuntarh OJHOKaHAIBHBIM aKyCTOONTHYECKUNH MOIYJISATOP B pekuMe Iudpakuuu
Bparra s 3amaHHBIX cOTIacHO BapuaHTa (cM. Tabi1.3) 3HAYCHUSIX BEIHYMH:

IeHTpalbHas yactota — fy =..;

110JI0Ca aKyCTOONTHYECKON Moy situu Af =..;
JUIMHA BOJIHBI CBETOBOI'O Iy4Ka — A =..;
HMIMPHHA CBETOBOIO Iyuka — D =..;

BBIXOHAs! MOITHOCTb TeHeparopa — Py py = ..

Martepuan nbe3onpeoOpasoBarens — ...
MoKa3aTeib MpeIoMIeHus — N =..;

CKOPOCTh PaclpOCTPaHEHHUS aKyCTHUECKON BOJHBI — V™ 4 =..;
Marepuan cBETO3BYKOIIPOBOJA — ..;
MoKa3arenb MpeoMiIeHus — N =..;

CKOPOCTB PACIPOCTPAHEHHS AKYCTHIECKON BOJIHBI —V,, " =.. .

Heo0xonumo paccunrars:

1. 'eomerpuueckue pa3mepsl mbe3zonpeodpazonarens (I1I1) u ceerozBykonpoBoaa
(CB38lIp);

2. DAeKTpUYECcKre MapamMeTpbl: DJIEKTPHUUECKYI0 BXOTHYIO0 MOIIHOCTb- Py px U
aKyCTHUYECKYIO0 MOIIIHOCTb, HEOOXOIUMYIO JUIsl OTKJIOHEHHUS CBETOBOTO IMyuKa - Pak;

3. @yHkuMoHaNbHbIE MapameTpsl: [IIupuny BXogHOro cBETOBOrO Iyuka, Dpx.

4. OueHuTh AMHaAMUYECKUH auamna3oH 1 ObicTponeiictBue AOM.

BapuanTsl 3ananuii npencrasieHsl B Ta0m. 3

Tabnuna 3 Bapuanrtsl Ha 3-e pacueTHOe 3aJaHue

Ne | Marepuan Marepuan fo, Af g | n, o
bE30MpeodpazoBaTess CBETO3BYKOIIPOBOJA Ml | M

1 | HuoOat nutus LINDO3 TeO, Ilaparemnyput 50 20 1 90
2 | HuoOar mutust LiNDbO; TeO, Ilaparemtyput 75 25 0.5 70
3 | SiO; xBap TeO, Ilaparemtyput 100 30 2 20
4 | BaTiO3 turonar 6apus LiNbO3; HuobGar nurtus 200 60 1 20
5 | PbM0oO4 momubaar ceuana | LINbO3; Huobar nmutus 300 120 0.5 30
6 | ZnO oxuch 1IMHKA LiNbO3; Huobar nutus 500 90 1 10
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Huobar mutus LINbO3 LiNbO3 Huobat nurtus 1000 20 3 20

ZnO OKuCh NMHKA SiO; Kpucran kBapig 100 20 1

ZnO oxuch HUHKA SiO; Kpucran kBapiy 200 30 0.5
10 | Huobat nmutuss LINDO; SiO; Kpucran kBapiy 250 40 2 10
11 | HuoOat nutust LINDO3 GaP dbocdun rammus 400 | 100 1 15
12 | Huo6ar nutust LINDO; GaP dbocdu rammus 500 200 0.5 10
13 | ZnO okwuck uHKa GaP dbochun rammus 600 250 1 20
14 | ZnO okwuch NUHKA GaP dochun rammms 800 | 300 3 30
15 | LiINbO3z Huobar nutus LiNbO3; HuobGar nurtus 2500 | 500 1 5
16 | LiNbO3 Huobar nutus LiINbO3 Huobat autus 1500 | 300 1 10
17 | HuobGat nmutus LiNbO3 TeO2 Ilaparemnypur 50 20 1 90
18 | HuoOGart nutus LiNbO3 TeO2 Ilapatemtyput 75 25 0.5 70
19 | SiO2 kBapu TeO2 Ilapatemrypur 100 30 2 20
20 | BaTiO3 Tutonar G6apus LiNbO3 HuoOat nutus 200 60 1 20
21 | LiNbO3 Huobar nutus PbMoO4 momubpar ceunna | 300 120 0.5 30
22 | ZnO oKkwuCh IUHKA LiNbO3 Huobat nmutus 500 90 1 10
23 | HuoOat mutust LINDO3 TeO, Ilaparemrypur 60 10 3 80
24 | Huobat mutust LINDO3 TeO, Ilaparemnypur 70 20 0.5 70
25 | SiO; xBap1 TeO, Ilaparemtypur 120 20 30
26 | BaTiO3 tuTtonat Gapus LiNbO3; HuobGar nurtus 400 80 10
27 | LINbO3; Huobar nutus PbMoO, Momubnar ceuana | 300 120 0.5 30

[TapameTppl ~ MaTepuasoB  CBETO3BYKONIPOBOJA  HpHUBEIEHbI B Tabn.4,

nbe3npeoOpasosarens B Ta0n.5 (cM. [Ipunoxenue B).

5.4. Pac4yerHoe 3ananne Ne4 — PacyeTr aKkyCTOONTHYECKOI0 AHAJIM3ATOPA CIIEKTpa
(AOAC)

3agaya. Paccuntarth OfHOKaHaJIBHBIM aKycTOONTHYECKUH aHanmuzarop cnektpa (AOAC) B
pexxume udpakuuu bparra s 3agaHHBIX cOrlacHO BapuaHTa (cM. Ta0i.3) 3HaYeHUsX
BCJIMYHH:

HeHTpanbHas yacrora — f, =

110J10Ca aKyCTOONTHYECKON Moaysauun Af =
JJIMHA BOJIHBI CBETOBOI'O quKa — /10 = ,

HMIMPHHA CBETOBOIO Iyuka — D,;

BBIXOJIHAsl MOIIHOCTb reHeparopa — P zp =

Marepuan nbe30npeoOpa3oBaTeNs — IUIaBIEHbIA KBapII:
IOKA3aTeNb MPEJTOMIICHUS — N =
CKOPOCTb PACIPOCTPAHEHHs aKyCTHIECKOH BOIHBI — U g =]
Matepuas CBETO3BYKOIPOBOIA —
TIOKA3aTeNb MPETOMIIEHUS — N =

CKOPOCTb PACHpPOCTPAHEHHUS aKyCTUIECKOM BOJIHBI — U, © =.
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['eomerpuueckue pa3mepsl mbe3onpeodpasosaress (ITIT) h, 1,d;  cBero3sykompoBoaa
(Ce38Ilp) -a, b, c.
TpeOyemast akycTudeckast MOIIHOCTb P, =.. .
3aganue:

1. OntumusupoBars GyHkroHanbHbIE TapameTpsl AOAC - mpUHYy BXOAHOTO

CBETOBOTO Tyuka, Dpy.

2. BriOpath poTOnprEeMHOE IPUEMHOE YCTPOUCTBO.

3. Omnpenenuth ¢yHKkuuoHanbHble mapameTpl AOAC — ¢dOKycHOE pacCTOSTHHE
JMH3BI, OCYIIECTBISIONEH mpeobpazoBanue Dypre; MECTO pPACHONOXKEHHS W pa3Mepbl
CBETOUYYBCTBUTEIILHOMN YaCTH (OTOMPUEMHOTO YCTPONCTBA B CIIEKTPAIBHOMN TIOCKOCTH.

4. OueHNTh MUHUMAJIBHOE YHCIIO PA3PEIIMMBIX 3JIEMEHTOB 110 YacToTe Of, Bpems

MAaKCHUMAJIbHOI'O U MUHHMMAJIBbHOI'O 6BICTpO,Z[eI>'ICTBI/I5[ Tmax, Tmin

5. Onpenenutb nuHaMuueckuii nuanazon AOAC.
VYkazauus: /19 HaXOXICHHS HEJOCTAIOIIMX JTaHHBIX HEOOXOIUMMO BOCIOJIB30BAThCS
tabnuiamu Nel, 2,3 u maHHBIMH, TIOJTYyYEHHBIMU B pacueTHOM padoTe Ne3.
[TapameTpsl MaTepHasoB CBETO3BYKOMPOBO/Ia MIPUBEICHBI B Tab.4,
nbe3npeodpazoBarens B Tadn.5 [lpunoxenus B.

5.5 Ilpumep BBINOJHEHHSI PACYETHOI0 3a1AHUAS

1. PacuetrHoe 3aganue Ne2 DuiabTpamnusi ONTHYECKHUX CHTHAJIOB
2. VcxonmHble MaHHBIC IJI pacyeTa:

24=0.631 & =0.6310797 ,

F =0.051 =5 ,
D=0.01i =1
3. 3Bananue

e CuHTe3upoBaTh ONTHYECKUH (UIBTP MO 3aJaHHOMY Kpureputo. CHHTE3MPOBATh
¢wibTp, Bbiensomuil 90 % SHepruM CHeKTpa ONTUYECKOro cHurHaia ¢opmoin
«TPEYrOJbHBIM UMITYJIBCY.

e OnpenenuTb reOMETPUUECKUE pa3Mepbl PUITbTpA.

e IIpousBectu obpaTHOE MIpeoOpa3oBaHueE.

4. Pemenue

CxemaTHyecKy MPUHIIMI ONTHYECKON (PHIIbTpallK U300paKEH HIKE.
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II3C
Ty(x) MATPHIA

Th1(x) u
2oy Tl Ealx)

VcxomHblii cUTHAN, IMEIOLIETO (HOPMY «TPEYTOJIbHBIN UMITYIbCay, 3aalUM B BHJIE:

D
Ei(¥) :== X+ 3 if — <x<0

D
— —-Xx if 0<x< —
2
0 otherwise
T
A
*,
OB
l' A ‘\
,‘ 0,6-- ‘s
T1(X) {_f'f R‘x_’
T1(0 / A
110 04T v
/ N
s 02T *
i *,
| 4 | : b |
-0.008 -0.0048 -0.0016 0.0016 0.0048 0.008

X

Pucynox 1 — Mcxonuslii curHan (1o 3aJaHuo)

HpOCTpaHCTBeHHBIﬁ CIICKTP UCXOAHOI'O CUTHAJIA :

05D _
S(ex? ::J E,(0-e "¢ dx
-05D
Boccranosnennslit mocine GpuabTpa CUTHAT:

EX) := Zi J TAwox2)-S(exd-e" ¥ dax2

T\ Y~

HCO6XO,Z[I/IMO ONPCACIINTL CIICKTP CUTHAJIA.
D D

E i@, 5 X E 2 i@ X 9 2 it X
EZ(wXZ): J.T(Xi)e %2 1dX1 :J‘ (1—6)(1)-8 %2 1dX1+ J. (1_3)(1)6 2 1dX1,
_b 0 -D
2

2
1 20 2 D 1 i2o 1 1 20 2 1 D 1 i2o
%2 %2 2 %2 2 %2
Ey(wgp)=-—] e 2% 1= — | 2% ey | 1-e 2 (il it 7| - - ) e 2 X
[0} D 2wX2 o w9 ® D o 2‘"x2 o)
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D D D D D iD

1 7150 11 1500 2 ey 2 11 150 2 1 —1500 2 1500,

Ez(wX2)=——e +—+—¢e - 7€ R e +——5-——8 - 7€ ,
® 0 o Dwxz Dwxz o 0 Da)xz ® Da)xz

4 2 T 4 D
E (w,)= - e 2 " +e? = 1-cos| —w )
(@ra) Dw,’ Da,’ Dw 2( (2 ZD

X X2

4 D
E,(o,)= 5o (1—005(3 a)XZD.
X2

S(0)=5-10".

| 1 | |
—5000 =000 -1000 1000 3000 5000
i

Pucynox 2 — HopMupoBaHHBIH CIIEKTp CUTHalIa

Onpenenum SHEPrUIo CIEKTpa curHaia u mupuHy okHa [111dD.
o,

X2 2
Hop)=2 [ By (@) 7 doy, -

N3o0pazum HOpMUPOBaHHYIO (YHKIIMIO SHEPIHH UM ONPEIETUM HEOOXOJAUMYIO
KOOpAMHATY rpaduiecku, ucnonb3ys naketr MathCad 13.

T i o o T

08
[ex3igg
i 1
09 p4 a,, = 540

02

0 260 520 720 1040 1300 1560 1820 2080 2340 2600
w3

PI/ICyHOK 3 — 3aBUCHMOCTH OHEPruun CUrHajia OT KOOPJAUHATBI (03

[IpencraBuM aHanuTuyeckoe pemieHue, T.e. ompenenuM 30% ot sHeprum |. Menss
npeenbl UHTerpupoBanusa U ucnodibiys naker MathCad 11, onpenenum HeoOXoaumMyro Ham
KOOPJMHATY.

o0, = ! (540).

Onpenenum mUpUHy okHa GuibTpa (puc.S):
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— 1_
Ao, 5= Za)x2 =1080

g2 FAo, 0631070-5.1072-1080

_ 106 § _— NEPAN
5 5314 =5.414-10 I =5.4141 €l

4 D
—— |1-cos| = <540
Tﬁ (a)x2) = Da)x22 COS( 2 wxzj |CUX2| .

0 |,,| > 540

N300pa3uM crekTp CHrHaia mnocie GpuibTpanum.

So(@yp)=Ty@y ) S(@y5)-

T
0/8T
|s2(ex2) |

|5x10¢| i
S(ox2 ,
|5><10 | ;

—0:21

} ! ! ! ! |
-7000 -4200 -1400 1400 4200 7000

X2

Pucynox 4 — CriekTp cursana Ha Beixoje Quibtpa

Ha puc. 4 cnnomHol nuHUERl M300pakeH CHEKTp CUTHalla mociie (puiapTpaunuu, a
IIYHKTUPOM CIEKTP UCXOJHOTO CUTHAJIA.

d =5.414i éi

Pucynox 5 — ®usndeckas peanusanus GuibTpa

Jly1st Toro 94TOOBI BOCCTAHOBHUTH CHTHAJ HEOOXOIMMO B3SITh OOpaTHOE MpeoOpa3oBaHUE
®dypbe OT GYHKIUHU CTIEKTpa oce QUIbTPAIIH:

a0
E2X) := 2i J TZ(@XZ)-S(mXZ)-e"w)Q'XdcoXZ
T

— 00
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Ucnonb3ys naker MathCad 13, moctpoum rpaduk 3Toi GpyHKIuu (puc.6).

540
1 4 X2 D i- -
E2AX) :=| — ( (1 - cos(CO > j)e' DX X
2m J D-(x)X22
- 540
17,
rrl |
E2( X) ;-ro 54 '!II.'
E2(0) .'f e ‘L".
T1(x) TN ;'r' I\a A
“‘H—'ﬁ'l ‘0r4 l_QI\O 2 ;flr O I‘!._\.‘I 0 :0' ‘5 -\_‘l[e_ﬁ_'_ur

PucyHok 6 — BoccTaHOBIIEHHBIH CUTHAT

IIEPEYEHDb BOITPOCOB K 3AYETY

6.1. [lepeuens BompocoB k AudepeHUPYyEeMOMY 3a4eTy

OnTuueckue MeTo1bl 00padoTku UHPOpMalKy. JJOCTOMHCTBA ATUX METOJIOB.

JIByMepHBIif ONTHYECKUN CUTHAT, €r0 HH(OPMAIIMOHHAS CTPYKTYpa.

CkansipHast teopust nudpakuuu: gopmyna ['oirenca-Openens, nudpakuuu DpeHens u
®payHrogepa.

[TpeoOpa3oBaHre CBETOBBIX MMOJEH AIEMEHTaMU ONTUYECKUX CUCTEM

[TpeoOpa3zoBanue dypre (MpsMoOe) B ONTHUECKON CHCTEME.

O6parnHoe nipeoOpazoBanre Oypre B ONTUYECKON CHCTEME.

Onepanys HHTETPUPOBAHUS B OITUYECKOM CHCTEME.

Onepanus GuabTpalnuy B ONTUYECKON CUCTEME.

©CoN A

12.
13.
14.
15.
16.
17.

18.
19.

20.
21.

Onepanus quddepeHIMpOoBaHMS B ONTHYECKON CHCTEME.

. Beruncnenue GpyHKIUM CBEPTKU B ONITUYECKON CUCTEME.

11.

Beruucnenue GyHKIMM KOPPETSIUN B ONTUYECKOH CUCTEME.
CornacoBaHHas (pUIbTpalys B ONTHKE.
["onorpaduueckuii MeTos co3aanus GUIBTPOB.

.DOTOIUIEHKA KaK ONTUYECKHUI TPAHCIIAPAHT, €€ OCHOBHBIE XaPAKTEPUCTHUKHU.

AO MoaynATOp Kak ONTUYECKUN TPaHCIapaHT.

AQ yacroTomep, GyHKIIMOHATBHAS CXEMa, PUHIIHUI IEHCTBHUS.

OO6nacTi mpUMEHEHUS aKyCTOONITUYECKUX MPOLIECCOPOB B COBPEMEHHOM
PaaNodTIEKTPOHUKE (CUCTEMBI TI100aTFHON OPUEHTAIINHN ),

AO nporueccop i 00pabOTKHU CUTHAIOB (pa3MPOBAHHBIX AHTEHHBIX PELIETOK
O06o0mieHHast CTPYKTYpHAsi CXeMa IMOCTPOSHHS BOJIOKOHHO-ONITHYECKOW JTMHUH CBSI3U

(BOJIC),

OcHoBHble pyHKIHOHATBHBIE 6110k BOJIC, TOnonornueckue peaninzaium.
Kananoo0pa3zoBaHue: 4aCTOTHOE U BPEMEHHOE pa3/ieJICHHE KaHAJIOB.
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22. Iudpossie miesnoxponnsie BOJIC: ckopocTh nepegaun, KaHAIbHOCTD,
rpynmnooopazoBaHHue.

23. ludpossie cuaxporrsie BOJIC, ocHOBHBIE IPUHITUIIBI TPYIIIIO00pa30BaHUS

24. BOJIOKOHHO-ONTUYECKHE CETH: TOTIOJIOTUH, 0COOCHHOCTH. [10IHOCTHIO ONITHYECKHE CETH.

25. [InanapHble U MOJIOCKOBBIE ONITUYECKUE BOTHOBO/IBI.

26. OIHOMO/IOBBII 1 MHOTOMO/IOBBIH PEKUMBI PACHPOCTPAHEHUS,

27. lucnepcus B ONTUYECKUX BOJTHOBOJAX.

28. Ontuueckoe BookHO (OB). OcobenHocTr pacnpoctpaneHus u3nydenus mo OB.

29. Pexum ciraboHaIpasJIsIoNero BOJHOBOIA.

30. Xapakrepuctuueckoe ypaBHeHHe, Moasl OB.

31. Bunbl nucniepcuu B OB.

32. OcHoBueble napameTpsl OB: mpoduib mokasaress nperoMIIeHUS,

33. OcnoBnble mapamerpbl OB yucioBas aneprypa,

34. Ocuosusble napameTpsl OB [Tpuuuns! noteps B OB. ko3 dunmenT 3aTyxanus,

35. OcHoBHeble nmapametpbl OB . ITooca mpomyckanwus.

36. OnTuueckue kabenu u pa3beMbl, UX KOHCTPYKIIMU U TapaMeTphI.

37. MeTtoabl U3roTOBJICHUS ONTHUYECKUX BOJIOKOH U Kabelnen.

38. McTOYHMKY U3TTy4YEeHUS IEPEAaTIYNKOB ONITUYECKUX JIMHUN CBSI3U: CBETOINOIBI.

39. McTOYHHMKY HM3ITy4eHUs MEepelaTYMKOB ONTHYECKHX JIMHUN CBSI3U - MOJYIPOBOIHUKOBBIC
Ja3epbl, UX OCHOBHBIE paboune XapaKTepPUCTUKH.

40. BBox ONTUYECKOTO U3ITYYEHHS B BOJIOKHO.

41. ®oTONPUEMHUKHN ONITUYCCKUX CUCTEM IepeIaduu: JIABHHHBIE (POTOTHOIBI, IIPUHIIUTT
JIEHCTBUS U MTapaMETPHI.

42. ®OTONMPUEMHUKH ONITUYCCKUX CUCTEM Iepeaauu: P-i-N GOTOIUOIbI, IPUHIIUTT ACHCTBHUS U
napaMeTphbl.

43. dyHKIUOHAIBHAS CXeMa JTMHCHHON 9acTH (POTONPUEMHOTO TPAKTA.

[TonroToBka K sK3aMeHaM COACUCTBYET CHCTEMAaTH3AIMH, 000OIICHNIO U 3aKPEIUICHUIO
3HAHUH, YCTPaHEHUIO MPOOENOB, BO3HMKAIOUIMX B Ipolecce Y4eOHBIX 3aHATHH, W JOJDKHA
BECTHCh B TeueHHE Bcero cemectpa. OpraHuzamusi caMOCTOSITENBHONW pabOTBI B CEMECTpe
SBJISIETCS 3aJJ0TOM YCHEIIHON C/1a4M 3a4€TOB M 9K3aMEHOB.

6.2 CTpyKTypa 3K3aMEeHALlMOHHOIO0 OHujeTa.
3K33MCHaIII/IOHHI>II\/JI OMJIET COCTOUT W3 JABYX TCOPECTHYCCKUX BOIIPOCOB IO OCHOBHBIM
paszzenaMm Kypca « OnTuyeckue ycTpoicTBa B paJUOTEXHUKEY.

7 TECTOBBI KOHTPOJIb 3HAHUI

KoMmmploTepHblii  TECTOBBIM ~ KOHTPOJb  3HaHUM  (KOHTPOJIbHO-U3MEPUTEIbHBIE
MaTepuaibl) NpeaHa3Hau€eH Ui KOHTPOJIsS 3HAaHUM CTY/IEHTOB 110 OCHOBHBIM pa3jieiaM Kypca.

Metoanyeckue yka3aHus K TECTOBOMY KOHTPOJIIO 3HaHUH MPECTaBICHbI B JIOKAJIbHON
cetu kadeaper CBUuKP B pasnmene ¢ MerogudeckuMu MarepuaiaMd K JTUCHUILIAHE
«Onruyeckue ycrpoiictsa B paguorexauke» - S:\[llapanrosnaCH\YMK OYsP 11.03.02..

8 KOHTPOJIBHBIE OTAIIbI U UX OLIEHKA 110 BPC
8.1 MeTroanka TeKylero KOHTPOJisi 0CBOEHUSI HCIUIJIHHbI

OcymiectBisiercsi B cooTBercTBUM ¢ Ilos10keHMeM 0O MOps/AKe HMCHOJIb30BAHUS
PETHHIOBONH CHCTEMbI JIJisi OLEHKHM YCINeBaeMOCTH CTYAeHTOB (TpUKa3 peKTopa
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25.02.2010 Ne 1902) u ocHOBaHa Ha OaJbHO- PEUTHHTOBON CHCTEMBI OICHKH YCIIEBA€MOCTH,
neiicrByromiet ¢ 2009 r., koTopass BKJIIOYAET TeKYILIHMH KOHTPOJIb BBIIOJIHEHUS 3JIEMEHTOB
00beMa JTUCLMILIMHBI IO 3JIEMEHTaM KOHTPOJISI C IOJBEIEHUEM TeKyllero peiitunra (1.8.2.) u
HUTOTOBbIN KOHTPOJIb.

IIpaBuiaa popMupoBaHUSA NATHOANIBHBIX OLEHOK 32 KaXYI0O KOHTPOJIBHYIO TOUKY
(KT1, KT2) ocymiecTBisieTcs yTeM OKpPYIJICHUS BEIMYUHBI, PACCYUTAHHOH 110 popmyIie:

KTX| B (Cymma _6amnos, _nadpannas _xk _ KTx)*5

x=12

Tpebyemas _cymma _6anioe _no _OauivHoU _ packiaoke '

HroroBplii KOHTPOJIb OCBOEHHUSI UCIHIUIMHBI OCYIIECTBIISCTCS Ha 3K3aMEHE I10
TPaAULIUOHHON mATHOAIbHON miKane. OO0s3aTeNnbHBIM YCIOBHEM Mepes caadell SK3aMeHa
SIBIISICTCS BBINIOJHEHHE CTYIEHTOM HEOOXOJUMBIX MO pabodeil mporpamme Aisl TUCIHILTHHBI
BUJIOB 3aHATHH: BBIIOJHEHHWE W 3alUTa pPE3yJbTaTOB Ja0OpaTOpPHBIX paboT, crada
KOHTPOJIbHBIX PadoT.

®opmMupoBaHNe UTOTOBOIi CyMMBI 0AJVIOB OCYIIECTBISCTCS ITyTEM CYyMMHPOBAHUS
cemecTpoBoii (10 70 6aymIoB) M 3K3aMEHAMOHHOW cocTaBisitonux (10 30 6a1os).

8.2 IlpumeHeHue 0AJILHO-PETHHIOBOI CHCTEMBbI /UISI CTYJIEHTOB OYHOH (popMBI
00yueHust
Pacnpenenenue 6amioB 1o 371€MEHTaM KOHTPOJIS

MakcumanbH | Makcumaiie | Makcumaib
DopMBI KOHTPOJIS bIii Oyt Ha 1- | HBIH Oat HBII Oasn Bcero 3a

yio KT ¢ 3a Iepuon 3a Iepuoa CEMECTp

Hayaja mexnay 1KT | mexnay 2KT

ceMmecTpa u 2KT U Ha KOHEI]

cemMecTpa

6 cemecTp
3auér ¢ OneHKOU 0 0 30 30
JlaGopaTopHas pabora 8 8 6 22
PacuetHas / pacueTHo- 6 6 6 18
rpaduueckas pabora
TectupoBanue 10 10 10 30
Wtoro makcumyM 3a nepuoa | 24 24 52 100
Hapacraromum nrorom 24 48 100 100

9 YYEBHO-METOJANYECKOE OBECIHHEYEHUE JUCLHUITJIUHBI.

a) OCHOBHasI JIUTEPaTypa:

1. Onruyeckue yCTpOMCTBa B paJnOTeXHHKE | YueOHoe mocobue s By30B / A. 0. I'punes
[u np.] ; pen. B. H. Yiakos. —M. : Pagnorexuuka, 2005. —239 c.

2. Cxmspos, O. K. BoJIOKOHHO-ONITHYECKUE CETH U CUCTEMBI CBS3H : yueOHOE TocoOme Juist
By30B / O. K. CxusipoB. —6-¢ uzn, crep. —Cankr-IlerepOypr : Jlans, 2022. 268 c. —TekcrT :
ANeKTpoHHbIN //  Jlanb JJIEKTPpOHHO-OMOMmMoTeynass  cucrema. —  URL:
https://e.lanbook.com/book/199922 (mata oOpamenus: 20.09.2022)

0) 1OMOJIHUTEIbHAS JIUTepaTypa

3. Jdyo6numes, 0. H. Teopus m mpeoOpa3oBaHHE CHTHAJIOB B ONTHYECKHUX CHUCTEMaX :
yuebHoe mocobue / FO. H. JlyOnumes. —4-e u3n., ucnp. u gom. —Cankt-IlerepOypr : Jlans,
2022. —368 c. —TekcT : amekTpoHHBIH // JlaHb : 37MeKTpOHHO-OMOIMOTEYHAsT cHUCTEMA. —

33


https://e.lanbook.com/book/199922

®©

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

URL.: https://e.lanbook.com/book/210599 (mata obpamienus: 20.09.2022). .

[Hapanrosuu, C. H. MHOroBOJIHOBbIE ONTHYECKUE CUCTEMBI CBSI3U. KOMIBIOTEPHBIH
71a00paTOPHBIN MPAKTUKYM: YUeOHO-MeTonuecKkoe rmocoodue [Dnekrponnsiii pecypc] / C.
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CnenoB H. H.. CoBpeMeHHBIE TEXHOJOTUM LU(PPOBBIX ONTOBOJIOKOHHBIX CETEH CBSI3U
(ATM, PDH, SDH, SONET u WDM )/ —2-¢ u3x., ucnp. . —M.: Paauo u cBsa3p, 2003. - 468
c.

®puman P. BonokonHo-onTudeckue cucremsl cBs3u: Ilep. ¢ anrn./ —M.: Texuocdepa,
2006. — 447 c.

CxusipoB O.K. CoBpemeHHbIE BOJIOKOHHO-ONTHYECKUE CUCTEMBI Mepeaauu, anmnaparypa u
anieMeHThL.-M.: Coson—P, 2001. -238 c.

I'ynmen JIDK. Beeaenue B @ypbe-ontuky.-M.: Mup , 1970.—364c.

3acnaBckuii K.E. BoOJOKOHHO-ONTHMYECKME CUCTEMBI MEpeAaud CO CHEKTPAJIbHBIM
yIUIOTHEHHEM: YueOHoe nmocooue aiis By30B. - HoBocubupcek: Cubl'YTU, 2005. — 136 c.
3acnaBckuii K.E. BoOJOKOHHO-ONTMYECKHME CHCTEMbBl INIEpEJauyd CO CHEKTPAJIbHBIM
ymnotaenueM BOCIT-WDM  (cnpaBounoe noco6ue). -HoBocubupcek: Cubl'YTU. —2006. —
69 c.

[Ipoxopos /[.B. ATtmocdepnbie ontudyeckue JUHUU CBA3H// «TEXHOJIOTHMM M CpeicTBa
cBs3my, 2004, Nel. —C. 34-39.

HosonbHoB  E.A., Kysnenor B.B., Mupropon B.I'., Ilapanrosuu C.H.
MynbTUIIIIEKCOPHOE U YCHIIUTEIBHOE 000PYJOBaHNE MHOI'OBOJIHOBBIX ONTHYECKHUX CUCTEM
nepenaun: yue0. mocobue. — Tomck : ToMCK. roc. yH-T CUCTEM YIp. U PaJAHOIIEKTPOHUKH,
2007. - 153 c.

[Hapanrosuu, C. H. MHOroBOJHOBbIE ONTHYECKUE CUCTEMBI CBSI3U. KOMIBIOTEpPHBIi
1ab0paTOPHBIN MPaKTHKYM: Y4eOHO-MeToanuecKkoe ocodue [Dnekrponnsiii pecype] / C.
H. [Hapanrosmu. —Tomck: TYCVYP, 2022. -158 c¢. —Pexum pgocryna:
https://edu.tusur.ru/publications/10051 (mxata obpamenus: 20.09.2022).

Edanos B.M. COopHuk 3agad 1O BOJOKOHHO-ONTHYECKUM JUHUSAM CBSI3U. -TOMCK:
TYCVYP, 2007.— 50c.

CeuctynoBa E.B. Kak rpamotHO 0QOpMHTH, TpaBUILHO MPE3EHTOBATh M YCIEUTHO
3alllUTUTh TUCBMEHHYIO paboTy : IlpakTHueckue peKkoMeHIaluu Ui CTYAEHTOB BY30B. —
M.: CrepeoMUP, 2006. — 114 c.

B.B. borateipeBa, A. JI. JImurpueB. Ontudeckue MeTOAbI 00pabOoTKK wHpOpMarmu /
VYuyebHoe nocobue. — CII6: CIT6I'YUTMO, 2009. — 74 c. [DnexTpoHHbIH pecypc]. — Pexum
JIOCTYTIA: http://window.edu.ru/window/library?p_rid=64067 (mara  oOpareHus:
20.09.2022).

Terawave [OnektponHslii pecypc]. — Pexum pocryma: http://www.teralink.ru/ (mara
obpamenus: 20.09.2022).

OdunmanpHeiii caiit kommanuu Terawave Communications [DiekTpoHHBIH pecypc]. —
Pesxxum noctyna: http://www.tarawave.com/ (nara ooparienus: 20.09.2022).
Odunmansueiii caiit kommanuu Huawei. O6opynoanue GPON [DnexTpoHHBIH pecypc].
— Pexxum nmocryma: http://www.huawei.com/ (nata oopamenus: 20.09.2022).
O6opynoBaane WDM.  Odunmaneasiii  cadit  kommnanuun  OIITUKTEJIEKOM

[DnexTponnsiii  pecypc]. — Pexum gocrtyma: http://www.optictelecom.ru/ (mara
oOpatenusi: 20.09.2022).
Odunmansueiii caiit komnanun EXFO [Onekrponusiii pecypc]. — Pexxum npocryna:

http://www.exfo.com/ (mata oopamierus: 20.09.2022).
Odunmansueiii caiit komnanuu Tenekom-Tpancnopt [DnekTpoHHBIH pecypc]. — Pexxum
JIOCTYTIA: http://www.tt.ru/ (mara oOpaleHus: 20.09.2022).

34


https://e.lanbook.com/book/210599
https://edu.tusur.ru/publications/10051
http://window.edu.ru/window/library?p_rid=64067
http://www.teralink.ru/
http://www.tarawave.com/
http://www.huawei.com/
http://www.optictelecom.ru/
http://www.exfo.com/
http://www.tt.ru/

Ipuiio:xxkenune A

BBINIOJIHEHUE PE®@EPATUBHbBIX PABOT

1. O6urue TpedoBaHUsA

Pedepar - kparkoe U3JI0KEHUE COACPIKAHUS IEPBUYHOTO JOKYMEHTA (MJIU €r0 YacTH)
C OCHOBHBIMH (PAKTUUECKHUMH CBEACHUAMHU. POJIb MIEPBUYHOTO JOKYMEHTA BBIMOIHIET HAYYHOE
u3JaHue, MOHOTpadus, cTaThi. BTOpoe 3HaYSHHE 3TOT0 MOHATHS - JOKJIAA Ha OMpPEIeIICHHYIO
TeMy, BKIIOYAIONIMI 0030p COOTBETCTBYIOIIUX JUTEPATYpPHBIX U APYTUX UCTOYHUKOB, Jaiee
OyIeM Ha3bIBaTh ATOT BUA PaboThl «pedepar-noknan». OOBIYHO CTYIACHT CTAIKUBACTCS U C
TOM, U ¢ Apyroi ¢popmoii pedepara [15].

[Ipexxne uyem BbIOpaTh TeMmy pedepara, OmNpefeNuTe CBOM HHTEpeC, HaJ KaKou
npobiemoii Bel xotenn O0bl mopaboraTh, Oosee riIy0OKO M3Y4YHTh, U CHOPMYIHPYHTE TEMY.
[lepen nauanom paboThl Haj pedeparoM ciaeayeT HaMeTUTh HEOOJNBIIONW TUIaH M M0A00paTh
auteparypy. lIpexxae Bcero, BOCHONB3YHTECh JIMTEPAaTYpOH, PEKOMEHIOBaHHOH y4ueOHOM
MPOrpaMMoOii, a 3aTeM paclIupbTe CIUCOK MCTOYHUKOB, HE 3a0y/bTe HCIONb30BaTh pedepa-
TUBHBIC U CIICIIUAIBHEIC KypHAIBI, I1¢ Bol HalineTe HOBEHIIYIO HAYIHYIO HH(POPMAIIHIO.

Pechepam cocmasnaemca no cnedyouiemy npumepHomy niamy:

1.Tema, mpenMeT U3ydeHus, Lenb pegepupyeMoii padoTsr;

2.MeTOoJIbl IPOBENICHUS UccieloBaHus B pedepupyemoit padote. Eciau oHn HOBBI, TO UX
CJIeIyeT ONUCATh, €CIIU IIUPOKO U3BECTHBI, TO UX CJIEAYET TOJIbKO Ha3BaTh;

3.cymectBo paboThl, KOHKPETHBIE pe3yiabraThl paloThl. [IpuBOASTCS OCHOBHBIE
TEOPETUYECKHUE, IKCIIEPUMEHTANIbHbBIE, ONMMCATEIIbHBIE PE3YJIbTaThl, IPU 3TOM MPEAIOUYTEHUE
OTJAeTCsl HOBBIM pe3yJbTaraM;

4.BBIBOIIBI (OIICHKH, TIPHIIOKEHUS ), IPHHSTHIC U OTBEPTHYTHIC TUIIOTE3bI, OMIMCAHHBIC B
pedeprpyeMoM UCTOYHHUKE.

Ecimu ke pedepar BBIONHSETCS MO HECKOJIBKHM HCTOYHHKAM (pedepar-mokman),
HEOOXOJUMO  HAMHCATh  66OOHYK)  HACMb, PACKPHIBAIOIIYID  OOIIME MOIXOIBl K
paccmaTtpuBaeMoil npoOsieme, U Moka3aTb T€ OCOOEHHOCTH TEMbl, KOTOpbIE Bbl COOMpaeTech
pPacKpbITh, OCHOBBIBAasCh Ha pedepupyeMbIX HCTOYHHUKAX, B KOHIIE pabOTHl caenarh
obodwarouue 66160061 u 3aKatouenus. Takxe HE00X0AUMO B pedepaTe-10KiIaae opopmiiTh
cChblIKu Ha Kax bl peepupyeMblii HCTOUHUK.

OO6buHO B pedepare m30eraroT BBOJHBIX, 00mMX (pa3 (Hampumep, «agmop cmamvi
paccmampusaem...»), W3JaraloT Marepual KpaTKO W TOYHO. YMEHHE OTAEIATh OCHOBHYIO
uH(pOpMaII0O OT BTOPOCTENEHHON - OJHO M3 OCHOBHBIX TpeOOBaHUN K pedepupyrolieMy.
Xopoue pe3ynabTaTbl B BbIpa0OTKE YMEHMS BBIIEIATH OCHOBHYIO HH(MOpMAIMIO JaeT
W3BECTHBII NpHEM, Ha3BaHHBIA YCIOBHO d)uﬂbmpaqueu u colcamuem mexkcma, KOTOPBIN
BKJIIOYAET B ce0sl 1BE Olepaluu:

1.pa3buBKy TeKCTa Ha YACTH 110 CMBICILY;

2.HaxOXJEHHE B KaXKIOW YacCTH TEKCTa OJHOTO CIIOBA, KpaTKoW ¢pas3pl WIH
006o6maromeit GopMyTUPOBKH, BBIPAYKAIOIIUX OCHOBY COZEpKaHUS (KIIFOUEBOE IMOHATHE) ITOU
YacTH.

OcHoBHOE omauuue pegepama om peghepupyemozo mekcma - OTCYTCTBHE
U30BITOYHOTO MaTepHaa, TO €CTh yJaJeHUe OTAEIbHBIX CJIOB MM YacTell TeKcTa, He HECYIUX
3HaYMMOM MH(pOpPMAIUH, a TaKXKe 3aMeHa pa3BEPHYTHIX 00OPOTOB TEKCTa Oosiee TaKOHUYHBIMU
COUYETaHUSIMH (CBEPTHIBAHUE).

2. Ctpykrypa u opopmiieHue pedepara
[IpumepHslii nnan pedepara:

1. TUTYABHBIN JHCT.

2. [InaH-ornaBieHMe.

3. Beeznenue.
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JlaeTcs mOCTaHOBKA BOIpOca, OOBSICHSAETCS BBIOOP TEMBI, €€ aKTyaJbHOCTh H
3HAYUMOCTb, YKa3bIBAIOTCS IIeJb U 3a7a4u pedepara, JacTcs XapaKTEPUCTHKA HCIIOIb3yeMOn
JUTEPaATypHI.

4. OcHOBHAs YacTh.

CoCTOHUT M3 HECKOJBKHX pa3ieiioB. Kaxaplii pas3jies OCHOBHOH YacTH pPacKpbIBacT
OTACIBHYIO NpPOOJIEMYy HIIM OJHY M3 €€ CTOPOH W JIOTMYCCKH SBIJIACTCS IMPOJODKCHHEM
npeasyero. Jlomyckaercs: BKIOUeHUE TaOIHII, pa(HKOB, CXEM.

5. 3akiroucHuE.

[TonBomsATCA WTOrM WM JacTcsl OOOOINEHHBIM BBIBOJ MO Teme pedepara, HarTcs
PEKOMEHIAIINH.

6. bubmuorpadus. Crnucok pedepupyeMbIX HCTOYHUKOB C yKa3aHHEM HX ITOJHBIX
OounbmmorpadguuecKux TaHHBIX

[Tpu Hanucanuu pedepara UCIONIB3YIOTCSA He MeHee 8-10 pa3IuYHBIX HCTOYHUKOB.

Tembl pedepatoB

OnTHueckue ycTpoiicTBa pacro3HaBaHusi 00pa30B HA OCHOBE HEUPOHHBIX CETe
Onrtuyeckre HEIMHEHHBIE AIIEMEHTHI TS peaTi3aliy JOTHYECKUX ONepanuit
OnTuueckue mpoueccopsl 00padoTku curnaaoB GAP

AnanTuBHBIE ONITHYECKUE (PUIBTPHI HA OCHOBE (POTOPEPPAKTUBHBIX KPUCTAIIIOB
[TpuHIMIIBI TOCTPOEHUS ONITUYECKUX KOMITBIOTEPOB

MHOT0BOJIHOBBIE ONTHYECKHE NCTOYHUKH U3TYyICHHUS

MHOTOBOJTHOBBIE ONITUYECKUE MYJIbTUILIEKCOPHI U IEMYIbTHUILIEKCOPBI
Onrtuyeckre MyJIbTHILIEKCOPHI BBOJA/BBIBO/Ia KAaHAIOB

MHOTOBOJTHOBBIE ONITUYECKUE YCUIUTETN

WDM BOIOKOHHO-ONITHYECKHE HHTEP(HEPEHIIMOHHBIC (PHITBTPHI

WDM ¢unbTpel Ha OCHOBE TP PAKITMOHHBIX PEIICTOK

BonHOBOIHBIE ONTHYECKHE KOMIOHEHTHI CTIEKTPAILHOTO MYJIbTUIIEKCUPOBAHUS
/NeMybTUTUIEKCUPOBAHUS

Bo110KOHHO-ONTHYECKHE CUCTEMBI CO CIIEKTPATBHBIM Pa3/IeiICHUEM
(WwDM,DWDM,HDWDM, CWDM)

HpI/IHHI/IHBI OINITUYCCKOTO MYJIBTUINICKCUPOBAHUS B ITOJTHOCTBIO OINITUYCCKHUX CETAX

CoNoA~WNE

= [ S
w N e o

[EEN
=
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IMpuaoxenne b

MNOAT'OTOBKA INPEZEHTAIIUU B POWER POINT

OCHOBHBIC TIPUHIIUIIBI TOJITOTOBKU MH(pOpMaIUK Ha cinaiiax [15].

1.Ilpunyun Kommpacma — BKIIOYaTh KOHTPACTHBIE DJIEMEHTHI, T.€.
UCIIOJIb30BaTh Pa3HbIid pa3Mep Mpru(TOB, pa3HbIE IBETA, CHMBOJIBL.

KonTpact — 370 TO, 4TO npuBJIEKaeT BHUMAHHE.

2 1Ipunyun noemopaemocmu — B OJJHON TEME UCIIOJIBb30BaTh IIOBTOPEHUE HEKOTOPBIX
2JIeMEHTOB O(OpMIICHUS, HAllpUMep, HCIOJIb30BAaTh OJIMHAKOBBIC PAMKH, LIBET MOJS, THUII
mpudTa. ITO CO31AET OLIYIICHUE OPTaHU30BAHHOCTH U €TUHCTBA.

3.IIpunyun ynopadouennocmu — D3JIEMEHTbl Ha CTpPAHUIIE HE JOJDKHBI OBITh
pAacIoNoKeHbl MPOU3BOJIBHO (XAOTUYHO), OHHM JOJDKHBI MUMETh HEKOTOPYIO BUAMMYIO CBSI3b
MEXIy COOOM.

4 Ilpunyun 6au3zocmu — DIEMEHTHI, CBSI3aHHBIC OOIIMM CMBICIOM, JOJDKHBI OBITH
CTpYyNIHUPOBAHBI BMECTE, 00pa3ys Kak Obl HEKOTOPYIO BU3YAIbHYIO CAMHHUILY.

Kpome »3TOro, CcymecrBylOT HEKOTOPbIE KOHKpemHble Npaguia npeocmasnieHus
MeKCmosoil U CMamucmu4ecKoll uHgopmayuu Ha cnandax:

3anumaitme ne Oonvuie uemvipex-uiecmu cmpok. He Bxitouas 3arojoBoK U
MOJI3ar0JIOBOK, TEKCTOBash HH(opMaius J0DKHA 3aHUMaTh He Oonee 4-6 crpok. UrteHue
0O0JIBIIIETO KOJIMYECTBA CTPOK OTBJICKAET BHUMAHUE CITyIIaTeIel U 3aTPyIHIET IOHUMaHHE.

Hcnonvzyiime mne oonee 40 cumeonoe 6 cmpoke, exknwuas npoodenvi. Eciu
UCIIOJIb30BaTh OoJiblllee KOJMYECTBO CHMBOJIOB, TO Ha ciaijge OyAeT HeaoCTaTOYHO
CBOOOAHOTrO (YMCTOTO) MPOCTPAHCTBA, KOTOPOE HEOOXOAWMO OCTaBIATH ISl TOTO, YTOOBI
CIIyIIaTeNd MOTJIM OBICTPO «CXBaThIBaTh» MH(popMarmio. Kpome Toro, mioTHO 3amoHEHHBIH
CJIali]l BBIMJISIIUT HE CTPYKTYpUpPOBaHHBIM. HeoOX0a1MMO 0CTaBisATh CBOOOIHOE MPOCTPAHCTBO
10 KpasiM U ¢ OOKOB.

He nuwume npeonocenus, a monavko Kiouesvle cnoea. 110cKonbKy MoKas ciaiioB
COIIPOBOKIAETCS OOBACHEHUSIMH, HET HUKAKOW HEOOXOANMOCTH TIEPETPYKATh UX CIIOBAMH.

Hcnonv3yiime Kak 3aznasnvle, max u cmpounsie 0ykewl. VlccienoBaHus MoKasbIBalorT,
YTO MCIIOJIb30BAaHHME 3arJIaBHBIX M CTPOYHBIX OYKB 0OJeryaeT 4TeHHe U PAacHO3HABAHUE CIIOB.
[lpy wWCHONB30BaHWMM K€ TOJBKO 3arjiaBHBIX OYKB YTEHHWE ¥ paclO3HaBaHUE CJIOB
3aMeISIFOTCSL.

Hcnonvzyiime oounakoevie u cmanoapmusle uipughmel. VICTonb30BaHNE CIUIIKOM
3aMBICIIOBATBIX W HEMPUBBIYHBIX MpUPTOB (WIM MX  uepenoBaHUE) moTpedyer
JOTIOJTHUTEIIBHBIX YCUIIHN, 3aTPYTHUT YTEHUE U BOCTIPUATHE HHPOPMALINH.

Hcnonv3yiime yeem, 60o1vuue 0yKewt 014 mo20, 4moowvl ¢vbloeaums 21aeHoe. MoxHO
YCHUJIUTHh KOHTPACTHOCTh, UCIIOJIB3YS IIBET, OYKBBI OOJBIIET0 pa3Mepa WK JT00aBiIsisl IPOCTHIE
n3o0paxenus (kapTuHku). KpymHbie OyKBBI U ApKUI [IBET HANIPABIISAIOT B3I CIylIaTesnel Ha
TO, YTO HEOOXOAUMO MOTIEPKHYTh.

He yenexkaitmecy cneyrppekmamu. OHU [ODKHBI TPUMEHSTHCS OOOCHOBAHHO.
[ToMHUTE, YUTO OT «WIETAIOIINX)» OYKB PSIOUT B ria3ax.

Ilposepvme coomeemcmeue cnaiidoe mexcmy 0okiaoa. O4eHb HENPHUATHO BHUIETH
YIUBJICHHOTO JJOKJIQTYUKA, Y KOTOPOTO HEOXKHUIAHHO 3aKOHUYIIIACH CIIAMIB.

Ilonv3yamecs dononnumensusimu 603moxcnocmamu Power Point. B

9aCTHOCTH, Y HETO €CTh BO3MOXKHOCTh BKJIFOUHTH «IIPEICTABICHUE MOKIamunkay. [Ipu
9TOM ciymarensM OynyT BUAHBI TOJBKO CJAibl, a Ha MOHHTOPE IOKJIaJ4hKa OymayT
BBIBOJIUTHCSI TaK)KE 3aMETKH K CIaiy, UITH OTCUET BPEMEHHM M IOKAa3bIBATHCS CIICAYIOIINE
CIANIbI.
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IMpuaoxenne B

ITapameTpsbl MaTepuaJIOB [JIsl CBeTO3BYKonposoaa AOM

Tabmuna Bl
Marep. Hmmua | Koadd. | [Tokas. | IlmotHo | Cxopoc | Koad Koadd. | Yopyro
BoJHbI | Ontuy.. | [Ipen.. | c1b Th Axyct. | AO. ONTHY.
cBeTa [Morn.. | Cpensi, | Cpensl, | Akyc. [Torn.. | Kagect | Koad..p
Mgy o, Ho/™m | ng P, BosHBL | 0g, Ba
MKM k[/m® , Vax 5 Jo/cm | M, 10°
M/C (500Mr | *°,
1) ¢kl
TeO,
[Taparen 0,63 3 2,26 5720 650 50 800 0,18
JYPUT
SiO,
[TnaBn 0,63 3,2 1,46 2200 5960 3 1,51 0,274
KBapIl
LiNbO3
HHUOO 0,63 2 2,29 4700 6570 0,03 7 0,255
JTUTHS
GaP
dochua 0,63 2 3,31 4180 6300 2 45 0,161
raJUTHs
PbMOO4
monubna | 0,63 2 2,29 6950 3630 2,5 34 0,255
T CBUHIIA
IMapameTpsl MaTepuaJioB /Jisl Mbe3onpeodpa3zoBatenss AOM
Ta6muia B2
Marepuan Tun Y3B OtnocutenbHas | [ImotHOCTH | KOadd. CxkopocTh
[Tee3ompeodp. | (YabTpa3ByK. | MPOHUIIAEM. P, kM AJIEKTPOMEXAH. | 3BYKa, Vg,
Bomnnsr) Cpeibl & cBs3u, K, M/C
Huobar
JTUTHS [TpomonbHEBIA 27.5 4640 0.55 7330
LiNbO3
BaTi03
TUTOHAT [IpononbHbIit 1260 5700 0,384 5470
Oapus
ZnO otuce y 4,58 2650 0,098 5720
IIMHKA ITpononbHbII
PbMOO4
Moiuomar [IpononbHbIi 26,8 6950 0,1 3750
CBHUHIIA
Cynbuzn [TpononsHBI &/ €=9,5 5680 0,15 4460
KaJIMUS
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YyeOHoOEe U3TaHue

IMapanrosuu Cepreit HukonaeBnu

OIITUYECKHUE YCTPOMCTBA
B PAJMOTEXHUKE

Y4eOHO-MeToIn4ecKoe 10cCoOHe O MPAKTUYECKUM 3aHATUAM U
OpraHMU3ali CAaMOCTOATEIbHON Pa0OTHI CTYAEHTOB IO JUCLMILINHE
«OnTu4ecKue yCTpoiCTBa B PAJUOTEXHUKEY

®opmar 60x84 1/16. Yci. med. a.----- .
Tupax 30 sk3. 3akaz------- .
Otnedarano B TOMCKOM rocy1apCTBEHHOM YHHUBEPCUTETE
CUCTEM YIPABIICHUS U PATHOIICKTPOHUKH.

634050, Tomck, np. Jlenuna, 40. Ten. (3822) 533018.
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