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OnTnyeckne cucreMbl cBsi3M W 00padoTku uHPpopmammu. JlaGopaTopHbIi
NPAaKTUKYM Ha OCHOBe cTeHAa «BoslokoHHO-onTHYecKasi CBA3b». Y4eOHO-
METOJUYECKOe MocoOHe Mo Ja0OpaTOpHBIM paboTaM [Jis CTYJICHTOB HamlpaBJICHUS
11.04.02 «MHpOKOMMYHUKAIIMOHHBIE TEXHOJIOTUH U cucTeMbl cBsi3u» // A.C. Ilepun,
C.H. llapanroBuy. — Tomck: ToMCK. Toc. YH-T CHUCTEM yHp. U PAIUO3IEKTPOHUKH,
2018.-23 c.

JlanHoe  y4eOHO-METOJUYecKoe Moco0ue  SBISETCS 4YacTbio  y4eOHO-
METOJAMYECKOTO KOMITIEKCA AUCIUIUIMHBI W TIPEIHA3HAYCHO I TOATOTOBKH M
MIPOBEICHHS JTA0OPATOPHBIX PAbOT Mo AUCTUIUTHHE «ONITHYECKUE CUCTEMBI CBSI3H H
o0paboTku uHpopmanuu». B mocobuu comaepkuTcss HEOOXOIUMBIA TEOPETUUECKUI
MaTepuai, METOIWYECKHE PEKOMEHAAIMH JUIS BBIMOJTHEHHS JTAOOpPATOPHBIX PadoT.
[Tocobue copep>KUT ONUcaHue MATU Ta0OPATOPHBIX PadoT.

[Ipenna3znayeHo JyIsi CTYJACHTOB OYHOW (OpMBI O0yueHHUs, 00yJaronuXxcs 1mo
HalpaBJICHUI0 MOATOTOBKM MaructpoB 11.04.02 "MHpOoKOMMYHUKAITMOHHBIC
TEXHOJIOTMH W CUCTEMBI CBsI3U", mpoduis "ONTHYeCKnEe CUCTEMBI CBS3H U 00pabOTKH
uHpopmaruu".
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BBenenue

HucimmuinHa «OnTUYeCKHEe CHUCTEMBI CBSI3M U 00paOOTKU HH(OpMALIUN»
uzydyaercsi  cryneHramu  Hanpasienus 11.04.02  «MHPpOKOMMYHUKAMOHHBIE
TEXHOJIOTUU M CHCTEMBI CBSI3M» MPO(uIis moaAroToBKr «ONTHUECKUE CHCTEMBI CBSI3H
u o0paboTku MH(OpMAIMU» BO 2 CEMECTPE M OTHOCUTCS K OJIOKY CIEIUabHBIX
AUCUMIUTMH. B pamMkax JeKIIMOHHOTO Kypca OCBaMBAETCS TEOPETHUECKUN MaTepual
no yueOHo# nurepatype [ 1], mpuoOpeTaroTcs HaBbIKM MPAKTUYECKUX PACUETOB.

JlanHOe  y4eOHO-METOJUYECKOEe TMOoCcoO0ue  SBJISIETCS YacThi0  y4ueOHO-
METOIMYECKOT0 KOMIUIEKCAa M TIpeIHa3HA4YeHO IS TMOJATOTOBKH M TMPOBEICHUS
nabopaTopHbIX paboT. B mocoOum CcoAepKUTCS HEOOXOAUMBIN TEOPETUUECKUIN
MaTepual, MeTOIMYECKIE PEKOMEH/IAINHU JIJIs1 BBITIOTHEHUS Ja00paTOPHBIX padoT.

[Tocobue comepXuT omucaHue uYeThbipex JabopaTopHbIX paboT. PaboThl
BBITIOJTHSIIOTCS TIPY UCTIIOIB30BAaHUU J1a00paTOpHOro cTeHaa «BoaokoHHO-onTHYECKast
cBs3b» npou3BojicTBa OO0 HIIIT «Yutex-IIpodun».

Crenn mpemHasHaueH IS M3Y4YEHHUS M TONYYEHHS MPAaKTHUYECKOTO HaBbIKa
paboThl ¢ pa3sNTUYHBIMU KOMIIOHEHTAMH BOJIOKOHHO-ONTHYECKHX CHUCTEM Mepeaadu
JaHHBIX U U3MEPUTEIBHBIM 000PY/1I0BAHUEM.

JlanHoe y4eOHO-METOAMYecKoe MOocoOue MpeAHa3HAYeHO MJs CTYJEHTOB
o4HOI (hopmbl 00ydeHUSs, 00YUAIOIIUXCS O HAMPABJICHUIO MOATOTOBKH MarucTpOB
11.04.02 "HMH(DOKOMMYHUKAIIMOHHBIE TEXHOJOTMM M CUCTEMBI CBs3U", mpoduiib
"OnTUYECKHUEe CUCTEMBI CBS3M B 00paboTku nHpopmarmu .



Onucanne THIOBOTD KOMINIEKTA.

Jlaboparopublii creny « Bojaokonno-onrudeckas cssasby BOJIC-04 (nanee - creny)

TIpe/THa3HAueH /TS M3YUeHUS U TOTYyUeHHs MPaKTHIecKOTo HaBhIKa paboTHL ©
Pa3IMUHBIMHE KOMIIOHCHTAMH BOJIOKOHHO-OIITHHECKUX CUCTEM Iepejaiuu JaHHbIX U
M3MEPUTEILHBIM 000DY IOBAHUEM.

JIaGopaTopHBIH CTEHI COCTOUT W3 TabopaTOPHOM YCTAHOBKH U JIOTIOTHUTETHHOTO

000PY IOBAHUAL.
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Puc. 1. Bruenmauit Buj TUIeBoM maHeTH 1abopaTopHOH YCTAHOBKH.

Ha puc. 1 muneBas nanens 1adopaTopHOi yCTAHOBKY pa3zOuTa Ha 00JaCcTH Pa3HOro
(YHKIIMOHAIBHOIO Ha3HAUCHUS

1.
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TpexxopAUHATHOE IOCTHPOBOYHOE YCTPOUCTBO ISl BHECEHMSI HEOJHOPOJTHOCTEH
BCTBIK OIITOBOJIOHKA.

YeTpoHCTBO 3aJaHus pajyca 1 yIila KPUBU3IHBI ONITOBOJIOKHA.

OO0pa31iel onTHIECKUX Kadelel Jisl BHY TpeHHEH W BHENITHE M ITPOKIIA TKH.

BJIOK aKTHBHBIX KOMIIOHEHTOB BOJIOKOHHO-OIITHYECKOM CHCTEMBI Iepeadun
JAHHBIX, BKIIOUAIOMMAA OIOK «HUCTOYHUK ONTHYECKOTO CHTHala», OJIOK
«(pOTOTIPUEMHHK .

Onrudeckue po3eTKU ¢ KOHHEKTOPaMU aKTUBHBIX U IIACCHBHBIX BJIEMEHTOB.
[Taccuruble kKoMmTIoHeHTH BOJIC: pazretruTe s 70/30, pazBeTRUTeNs 50/50.
Onruueckne po3eTK! ¢ KOHHEKTOPaMU aKTUBHBIX U IIACCHBHBIX BJIEMEHTOB.




Baox axmuenvix xomnonermos BOJIC.

Puc. 2. Ilanens O510Ka aKTURHEIX HJIEMEHTOB.

Puc. 3. JIazepHBIit MOAYJIE B MOAYJIB (DOTOAUOAA.

AKTHUBHEIE 3JIEMEHTHI TIpeicTaBNeHbl Onokamu « ICTOUHUK ONTUIECKOTO CUTHATIAM
N« DOTOTIPUEMHHIK.

«MIcTOYHUK ONITUYECKOTO CUTHAIA» COCTOUT U3 JIA3EPHOTO MOJYJIIA € JUIMHOU BOJIHEL
1310HM 1 3JIEKTpHUECKOH YacTH, IpecTapILItoNeii coOoi perynupyeMblii HCTOUHHK
TOKa, OTPAaHUYEHHEIN B paioHe 45 MA. Pyyka peryJIupoBKH TOKa JIA3EPHOrO AU0/a
«I1a» HaXOJUTCS Ha JIULEBON TTAHEIIH.

brox « poTompUeMHUK» COCTOUT U3 (POTOMPUEMHOTO MOJYJIS ¢ YYBCTBUTEILHBIM
arieMeHTOM InAs(Ga U HJIeKTPUYECKON YaCTH.

O0a MoayJIsd (JTa3epHEIH B (OTONPHUEMHELH ) cHaOXk eHbI L.C-KOHHEKTOpaMH,
KOTOPHIE TIPUCOEUHEHEI K PO3ETKaM Ha IIJTAHKE.

IlapameTpsbl J1a3epHOT0 MOYJISL:
¢ Bo3MOXHOCTEL HCIIOIRL30BAHNS B ceTax Jo 1GBit

e [[opOroBEIN TOK, MA, 5.0

¢ MNomHocTh n3yueHusd, MBT, He MeHee 1.0

e Pabounii Tok, MA, g0 70

e Nakc. MOIITHOCTE M3JIyUYEHUS, MBT, 10

e Tok mazepa (P=1.5MBT), MA, 41

e JJIMHa BOJIHBI, HM 1310

e Hampaxenne cmemenus O/, B, 5+0.5
e VYrpapigromui GoToTok, MKA, HE MEHEE 305
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¢ [lapameTphl OITTHYECKOTO BOJIOKHA, MKM 9/125
¢ JITHHA OIMTTHYECKOTO BOJIOKHA, M, HE MEHEE 0.5
¢ THIT oITTHYECKOTO pasheMa FC

ITapamerpbl GoTONPHEMHOI0 MOIY.JIH:
Bo3MOKHOCTE HCTTONB30BaHHA QOTOMOAYIIA B ceTAX Ao 622MOHT/ ¢
CriekTpaibHaA 4y BCTBHTeNbHOCTh (UR=53V, A=1310HM), A/BT

0.9
e TemHorOH TOK (UR=5V), HA, He Oonee 1
e THrmoBoH TeMHORBOH TOK, ITA 100
e Enkocth (UR=5V, F=1IMI'L), n®, He Gonee 1.7
e [lonoca nporyckadua, I'T'L, He MeHee 2
e JlmMHa OMITHYECKOTD BOJNOKHA, M, HE MEHEe 0.5
e [lapameTphl OITTHYECKOrD BOJIOKHA, MKM 9/125
e THIT OITTHYECKOr 0 pasbemMa FC
e NMaxkcumanbHas BXoAHadA OIITHYeCcKasd MOIMHOCTDL, MBT, 2.0
e MakcHManbHOE HarpsKeHHe CMelleHHs, B, He MeHee 15
¢ MakcHMAaIbHBIH Oy ¢ THMBIH 00paTHBIH TOK, MA, He MeHee 1.0

DIeKTpHYeCKas cxeMa HCTOYHHKA OITTHYECKOro CHIHasa Ip efcTaBlIeHa Ha pHC. 4.
MHUILTHAMITEPMETP (TecTep) TOAKTIOYaeTcA K THe371aM Ha THLeROH TTaHeNH.
COIPOTHRIICHHE IIYHTA TECTEPa COCTABIAET oKomo 3.20M, 4TO JaeT CHCTEMATHYECKY 10
[IOTP EIHOCTE oKono 10%. PeanbHbli TOK Yepes TasepHbIi U0 Ha 10%0 Beille, yem
rokasaHHA Ha rpHoope. Cxema IMo3BONAET CHATh 3 aBHCHMOCTh MOIITHOCTH H3IY YeHH:A
OT TOKa Jla3epHOro AHoAa (CMIL.S).
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Puc. 4. SnexkTprueckan cxema 611oka «FICTOUHHK OINTHYECKOTO CHIHAT .

D7eKTpHYecKas JacTh Onoka «PoTonpHeMHHEY MpeficTaBIAeT coboH KacKaz
VCHIHMTENEH ¢ rHesAaMH «lg >, «laa 107, «loa-10%), Habop rHes3 | Mo3BoNIseT H3MepPATh
TOKH OT eqUHHL] HA 710 10 MA. BeIBOABI HCITONE3VIOTCA A1A H3MeEp eHHA
Ty BCTBHTENEHOCTH POTOHOMA H TEMHOBOTG ToKa GoToaHO .
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HN3mepenne TeMHOBOTO TOKa (pOTO/IH0A.

JUIst m3MepeHus] TEMHOBOTO TOKa OT MOMEHTA BKIIIOUEHHsI CTeH/Ia 10 Hadala
M3MEPEHUH JOJDKHO NIPOATH HE MeHee 10 MUHYT.

[TpousBeanure KATUOPOBKY U3MEPUTEIIBHOM CXEMBbI METOIOM TIOCICA0BATEIILHBIX
TpHOMIKeHHN. {11 3TOTO MepeMBIYKOH W3 KOMIUIEKTa 3aMKHHTE THE3/0 «Ig» 1 «Ly,
IO AKJIIOTHTE MYJILTAMETD K THe31aM «lea10% 11 «Ly», BeIOCpUTEe Auana3zon 20MA
TIOCTOSTHHOTO TOKA |, IOBopaunBasl perysitop «KamnOpopka» aodeliTech ToKkazaHHM
okolo 0 MA. IlepexarounTe MyIBTEMETP Ha fHamnazoH 2000 MKA W, IOBOpauYuBast
peryisrop «Kamubpokay, godelitech nokazanuii okoso 0. IlepexirounTs MyJIbTHMETP
Ha quanazoH 200 MKA H, mopopaduBas perysiTop «Kanudbporka» 1oOHUTHCS TTOKa3aHUH
B patione oT +10 10 -10 MxA. TTogoxauTre 5 MuH. 3aUKCHPYHTE TTOKazaHUS MpUOopa.
CHUMHTE IIepeMbKY. 3aduxkcupyiite nokazanus upudopa. Paznuia nokasanuii paBHa
TEMHOBOMY TOKY dotoauoja. [Torropure namepeHust He MeHee 3 paz. M3MepeHUst
YYBCTBUTEILHOCTH (POTOANO/IA OIIMCAHO B IL.8.

bnox onmuueckux pozemox 1pejicrapisier codoi Habop pazHbIX THUIIOB
onTrueckux po3eTok st UPC mommpoBaHHOTO ONTOBOIOKHA. [IpeicTaRIe b
MIPOXO/IHBIE U TIEPEXOTHBIE PO3ETKH IS OJTHOMOIOBOTO M MHOTOMO/TOBOTO BOJIOKHA.
Kaxgas po3erka cHaOX)eHa COOTBETCTBYIONMICH €l ITOAIMUCHIO ClieBa OT Hee.

bnox ammenioamopoe cocTOUT U3 TPEX aTTCHIOATOPOB € Pa3IMIHbIMU THIIAMH
pPa3beMHBIX coeiuHeHUH. M3MeHeHre 3aTyXaHusl IEPEMEHHOTO aTTeHI0AaTopa
TIPOM3BOIUTCS ¢ TIOMOTIIBIO JIBYX TaeK, O/THa W3 KOTOPBIX 3a7aeT pacCTOSHIE MEKTY
TOPIIAMU OLITHYCCKUX KOHHEKTOPOB, & Bropas GUKcUpyeT HoABIKHYIO FC po3eTky B
COOCHOM II0JIOKCHHUU OTHOCUTEIIBHO HEIIOABUAKHON po3eTku. llocTogHubIe
aTTEHIOATOPHI TIPeTHA3HAUYCHBI /TSI OTHOMOTOBOTO BOJOKHA.

Iaccuenpte KoMnOHEHMbL TIPEJICTABICHE KOMIIOHEHTAMH CO CIIE Y FOIITAMHA
XapaKTepUCTHKaAMU:
1) Onrudeckuit paszpersurelnb S0/50, oxonnoBannnii LC/UPC koHHEKTOpaMu
st coequaenns ¢ [LC-1.C pozerkamu - 1 mit.:

v Konduryparmus 1%2

v" JUIMHBL BOTH 1310, 1550

v' Koaddurmenr genenus 50%/50%

v BHoCHUMBIE TTOTEPH, JIB, 3.18/3.291a 1310 3.12/3.19 Ha 1550

v Tlongpu3anMoHHEIE TIOTEPH, /B, 0.121a 1310 0.07 Ha 1550

v" HanpaBiennocts, b >55

v" THII OIITHIECKOTO BOJIOKHA, Coming SMF-28 B Oydepe
IMMm

v' JlJIMHA OIITHYCCKOIO BOJIOKHA, M, 1.5

v" THII pa3beMoB TG

2) Omnruueckuit paszsersureiab 70/30, oxonnoBannbii LC/UPC kxoHHEKTOpaMU
st coequnenus ¢ LC-LC pozerkamu - 1 mit.:

v Konduryparps 1%2
v" JJIMHBL BOIH 1310, 1550
v Kosdhpumnmenr geneHus 30%/70%



v" BHOCHMBIC TOTEPH, 1B, 5.34/1.62 Ha 1310 5.39/1.58 Ha 1550

v' Tloasgpu3aiiHOHHbIE MOTEPH, 1D, 0.06 na 1310 0.07 na 1550

v HampaBrennocts, 15 k)

v THI ONTHYESCKOTO BOJIOKHA, Corning SMF-28 B Oydepe
3MM

v JIIMHA OIITHUYECKOIO BOJIOKHA, M, 1.5

v Tui pazbeMoB LC

Puc. 5. Jlonoanurensbnoe odopynoBatue.
Hepesannwlii supux O OONOIHUMENbHOZO 0ODOPYOOBANIUL NOCTHABIAEHICH IONBKO
npU OMCYMCMenn AaboOpamopHo2o CMONAa 6 KOMWIEKme ROCMAasKi.

MomoBbiit ckpeMOIep (CMECUTEIL MOJT) COOTBETCTBYET crenudukanun TIA/EIA-
568-B.1 u npeacTapiseT coboi KaTYIIKY AHAMETPOM 22MM, Ha KOTOPYIO TpedyeTcs
HAMOTATh 5 BUTKOB MHOT'OMOJIOBOI'O oTHYeCKOro kabens B Oydepe 3mm. Jls
(pMKCAIIMM BUTKOB Ha KaTYIIKE HEOOXOJUMO HCIIOIb30BaTh BAHT M3, 3aKpeIUICHHBINA HA
HEH.

Puc. 6. MooBsI#i ckpeMOiIcp.
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Puc 7. YeTpolicTBo 3a1aHus paguyca U yIiia KPHBU3HEL OIITOBOIOKHA.

Ha puc. 7 upeacrapieHo ycTpoRCTBO 3aJaHusl paJuyca | yIia KpuBU3HLL CocTas:
1. JiBe onrmueckue pozerku FC-FC.
2. llupamumjia juta 3aiaHus pajiuyca KPUBH3HBL ¢ jJuaMeTpamMu oT S0MM J10
10mM.
3. Bunr juis 3ajanus yriia KpUBU3HBL Ha JIUAMETPE 3MM.
4. Illkana ¢ yrnaMu u3ruda oITAIecKoro BOJIOKHA.
Ha pucynke upejcrarien BapuaHT mnoi-obopora (180°) Ha auamerpe 40mm.
Tabmuma 1uaMeTpoB IPUCYTCTRYET B JIEBOM 9acTH yCTpOHCTRA.
Buumanue! Ilpu Hamomxe 6Goavutux yanoe ciredume, UHmobvl GUIMKU  He
nepecexaniice. He npunazaiime snauumensuoix ycumii (6oree | xe) npu uszeubax
OHNINOBONOKHA.

Tlpaeuna pabomer c onmuueckum obopyoosanuem.
Bce onruueckue MHY pbl CHAOKEHBI KOHHEKTOPAMHE Pa3HBIX THIOB. TopIthl

KOHHEKTOPOB 3aIUINEHBI CIEAAILHBIMEA KOJMaukaMy. JIIo60i KOHHEKTOp paccuuTal
110 Kpalineit mepe Ha 500 koMMy Talui [pH cCOOIIOAEHIH IIpaBUil OOpaIllcHUs ¢ HUMH.
[To BHEIMHEMY BUY W OpUHIMIY (yHKIHOHUPOBaHUS [.C KOHHEKTOP MOXOK HA
koHHEKTOp RJ-45. C oHO# cTOpOHBI OH CHAOKEH 3aIMelIKoi, KOTopasd HaJICKHO
VAEPKHUBAET €ro B poserke. F'C KOHHEKTOp CHAOKEH KIKOY0M, KOTOPBIA JTOJKEH
[oTacTh B Ipopesh Ha ONTHIECKOH po3eTke, mocie 4ero GUKCHpPORATHCS Pe3hOOBRIM
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coequHeHUeM. ST KoHHEKTOp cHAOKEeH HOBOPOTHOH 3ainekoi 6aifoner. SC KOHHEKTOP
HEOOXOITUMO TIPUCOETUHATE U OTCOETHHSITH JiepsKach 3a KOPITyC KOHHEKTOPA.
MexanusM BHYTpU SC KOHHEKTOpa PUKCHPYET B PO3CTKE TMO0 OCBOOOKIACT
HAIPaBILIONIYIO OIITOBOJIOKHA IIPH CABUIC KOPILyCa BIICpe] WX Ha3al OTHOCUTEILHO
HATIPABIIAIOIIEH.
JULst 1ipycoe IMHeHrs OLITUYecKoro muypa ¢ LC KOHHEKTOPOM K po3eTKe
HeoOX0/TAMO:
e DBLITalurh 3arIy Ky W3 OUTHYECKONA PO3ETKUA U IIOMECTUTD €€ B UHCTBIA
KOHTEMHED
e CHITH 3allIUTHLIA KOJIIAYOK ¢ KOHHEKTOPA W IIOMECTUTH €10 B UUCTHLIN
KOHTEMHED
e BcTaBHUTh KOHHEKTOP B ONITHIECKYIO PO3ETKY O€3 YCHIIHH JIO TTeTIKa
JUIst 0Tcoe TMHEeHUST ONITUIECKOTO TTHY pa HeoOXOTAMO:
e HaskaTh Ha 3aIleNIKy ¥ BBIHYTh KOHHEKTOP W3 PO3ETKU
¢ DB34Th 3allUTHBIM KONIAYOK W3 YACTOTO KOHTEHHepa U HAJIeTh Ha TOPEIT
KOHHEKTOpa
e D34Th 3alIIy HIKY M3 YACTOIO KOHTEeHHEpa U 3a1[UTUTh OLTHYECKYIO PO3ETKY
[1pu paboTe ¢ ONTOBOJIOKOHHBIMHA KOMIIOHEHTAMH HEOOXOIUMO COOIIOIATh YHCTOTY
ONITHUECKHUX KOHHEKTOPOB. He jlomyckaercs prUKacaThed pyKaMH | IIpeJMeTaMHy K
TOpIIAM KOHHEKTOPOB. B ciiydae 3arps3HeHus HeOOX0IUMO OUHCTUTh KOHHEKTOPHI
CIICITHAIM3UPOBAHHLIMY CPEJCTBAMU, KOTOPBIE MOKHO IIPHOOPECTH B Mara3yuHax,
TOPTYIOIUX ONITOBOJIOKOHHBIM 000DY/IOBaHUEM.

VYrazannsa Mep 6e30nacHOCTH.
K pabote Ha xoMILIeKce JIOMYCKAIOTCS TUIA, 03HAKOMIIEHHBIE C €T0 YCTPOUCTBOM,
IIPUHITUIIOM JeHCTBHA U MepaMU Oe30IIACHOCTH B COOTBETCTBUM ¢ TPeOOBAHUAMMU,
[IPUBEICHHEIME B HACTOSIIEM pazierie.
[Tayp muTanus 1abopaTopHOI YCTAHOBKH JOIKEH OBITH MMOJAKIIOUEH K CETEROU
PO3ETKE ¢ 3a3EMIIIOIIAM KOHTAKTOM.
Hananounsie paboTHL, 0CMOTPHL U PEMOHT MMPOW3BOTUTE TOIBKO TIOCIE OTKITFOUEHUS
1adoPaTOPHON YCTAHOBKH OT CETH IIUTAHUS ¢ IIOMOIIBIO CETCBON BIJIKH.
Brimonaenne nadopatopHoi paboTH MPOU3IBOTUTCS OpUTaoit KOMMIECTBOM He MEHee
JABYX YEIIOBEK, OJUH U3 KOTOPBIX ABISMETCH HAOIIO[aTelIeM U IIPU BO3HUKHOBEHHUH
omMacHOCTH o0ecTounBaeT 1abopaTOPHYIO YCTaHOBKY.
AKTHBHOE onTHueckoe o0opyToBaHHe cHaOKeHO TIepeTatoNMH JTa3epaMu ¢
OTHOCHTEJILHO BBICOKOM MOIIHOCTHIO U3IydeHUs. B 1iensix de3onacHocTH
PEKOMEHJTY €TCS
¢ Bo BpeMsi KOMMYTAITHH TOIKIIOYATH AKTHBHOE 000PY/I0BaHUE K cXeMe B
[0 CJIeJHIOK0 0Yepe/ib.
¢ He 3arsisiiIbIBaTh B 0NTHYECKHE PO3ETKH, KOHHEKTOPhI HCTOUHHKORB
ONTHYECKO MOIIHOCTH, PACIIOJIOKeHHbIe HA J1a00paTOPHOM YCTAHOBKE H
HCTOYHIKE OTITHYECKOTO W3JIYUeHHs
e He Hanpap/asiTb KOHHEKRTOPBI ONTHYECKUX IIIHYPOB B JIMIO H 0CO0eHHO
rJjasa.
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Jlaboparopnasi padora Nel

HccaenoBanne 0CHOBHBIX XaPAKTEPUCTHK MOJYIIPOBOAHUKOBOTIO
JasepHoro usayuareas UK-guanazona

Ilenv pabomor: U3yunTh pabOTY JIA3€PHOIO IMO/A, TOCTPOUTH BATT-aMIIEPHYIO
XapaKTEePUCTUKY.

OcHoBHbIE TpeOOBaHUS K T'€HEpaTopaM U3IIydeHus - obecrieueHue TpedyeMoi
MOIIIHOCTH B BOJIOKOHHOM CBETOBOJIE€ ¥ JIOJITOBPEMEHHOM CTAaOMIBHOCTH MapaMeTpOB
u3nydeHusa. OObIYHO B KA4ECTBE MCTOYHUKOB HCIOJB3YIOTCS IMOJYITPOBOHUKOBBIC
Jla3epHbI€ AUOJIbl WIIM CBETOUObI. Jla3zepHble AMO/IbI ¢ JJIMHAMU BOJIH B JUana3oHe
1250-1600HM HCIIONB3YIOTCS B OCHOBHOM B OJHOMOJOBBIX CUCTEMaX, a CBETOIMOIbI
B MHOTOMOJIOBBIX JIMHHUSIX MaJoW MNpOTsSKEHHOCTHU. JlazepHble AMOIBI OOJIBIION
MOIITHOCTH TMO3BOJISIIOT TepenaBaTh curHaia Ha paccrosHus 250t u O6omee. s
OOJBIINX TPOTSHKEHHOCTEH HEOOXOIUMO PACCUUTHIBATH OMTHYECKHUIN OIOJDKET AMOJa
C Y4E€TOM MaTepuaIbHON AUCTIEPCUH B CBETOBOJIE /ISl MCIIONIB3YEMOM JUTMHBI BOJHBI,
a TaKXXe€ YyBCTBUTEIBHOCTH MpHeMHUKA. CTOMMOCTH JIa3€PHBIX UCTOUYHHKOB BBIIIIE,
YTO BJIMSIET U HA KOHEYHYIO CTOMMOCTb MPUEMO-TIepeatolieil anmnapatypsl. B padbore
UCIIONIb3YETCA JIa3epHbld MOAYNb ¢ auogoM 1310 am. JlazepHbIl MOAYJIb MOXKET
OBITH UCIIOJIB30BAH B CUCTEMAax nepeaaun naHHbix 10 1.25 Gbit.

Hlopaook nposeoenus padomeot.

1. CobGepute cxemy, uzoOpaxxeHHyr Ha puc.5. Hcnonwszyiite SM FC-FC
ONTHYECKHUI LIHYp JUIsl COCOUHEHUS W3MEPUTENsT ONTHYECKOM MOLIHOCTH C
JA3€pHBIM JIUOJOM, PACTIOI0KEHHBIM Ha CTEHJIE.

2. TloakmounTe MyJbTUMETP K KIIEMMaM JJIs U3MEPEHUs TOKA JIa3epHOro JU0/1a,
coOmofast noyApHOCTh. llepexmtounte npuboOp B IMONOKEHUE «U3MEPEHUE
MIOCTOSIHHOT'O TOKa» ¢ auana3zoHoM 200MA.

PerynsaTop Toka Ha CTEHAE BBICTABBTE B MOJIOKEHUE «OMA».

N3mMepuTh ONTUYECKYIO MOIIIHOCTh B BaTTaX.

. JloGaBnsiss Tok mo 1-3 MA 3amepsTh BBIXOJAHYIO OINTHYECKYIO MOITHOCTb.
[lepen kaxxapIM 3aMepOM JaTh CHUCTEME BBINTH Ha CTAOWIbHBIA PEXKUM HE
MEHEE 2-X MUHYT.

6. JloCTUTHYB MaKCHUMaJIbHOTO 3HAUEHUS TOKA, [IOBTOPUTH U3MEPEHUS, YMEHbIIIAs

TOK 1o 1-3MA.

7. 11oBTOpPUTH OMBIT, yBeNIUYMBas TOK OT OMA 10 MAKCUMaIbHOTO 3HAYEHUS.

8. IlocTpouTh TOYKH M anmPOKCUMHUPOBAHHBINA rpadK 3aBUCHMOCTHA MOIIHOCTH

M3JIyYEHUS OT TOKA HAKaYKH JIA3€PHOr0 AUO/A.

9. ns Bcex 3HAYEHUU IOCUUTATh KPYTU3HY XapaKTEPUCTUKHU.

10. ITocTpouTh TOUKH u anmpOKCUMHUPOBAHHBII rpadux KPYTHU3HBI

XapaKTEPUCTUKHU B 3aBUCUMOCTH OT TOKA HAKAYKHU.

11. IloctpouTh ~ TOYKM W  ANNPOKCHUMUPOBAHHBIM  Tpaduk  KPYTHU3HBI

XapaKTEPUCTHUKHU B 3aBUCUMOCTH OT MOILHOCTH U3Jy4EHUS.

12. Onpenenuts 1o rpadukaMm padouuii AWana3oH TOKOB JIA3€pHOTO

12
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ro/a ¥ pabovyro TOUKY (CPEIHION0).
13. Cnenath BBIBOJIBI OTHOCUTEIHHO MPUMEHHMOCTH U OTPAaHUYCHUSIX
Ja3epPHBIX JUOJIOB.

Nazepubiin Mogosbiit

= Hamepurens onTiveckoil
Anon ckpembnep ¥

MOWHOCTH

Puc. 5. Cxema uamepeHus BaTT-aMIIEPHON XapaKTEPUCTHUKH Ja3ePHOTO JIHO/Ia

Cooepocanue omuema.
* DyekTpuueckas u ONTUYECKas CXeMa UCCIIeIOBAHUIA.
* Tabnuibl c UI3MEPEHUSMU.
+ I'paduxkn.
* BBIBOMIBI OTHOCUTENIBEHO OTPAaHUYCHUN MPUMEHHUMOCTH Ja3ePHBIX JHOJOB.

Konmponshuie gonpocwi:

1) Yro takoe "ontumueckui Oromxker"? UTo BIMAET HA ONTHYECKUN OrOIKET?
Ha uto Biusier onTuyeckuii 010 xeT?

2) Ilouemy mnepen WM3MEPEHHUEM MOIIHOCTH ONTHYECKOTO M3JIYYEHHUS AUO0nAa
TpeOyeTcsi TMOAOXKIaTh HEKOTOpPOe BpeMsl Jake TMpHU YCIOBUH, YTO
U3MEPUTENbHAS alllapaTrypa roToBa K U3MEPEHUSIM?

3) SIBnsieTcs M BaTT-aMIEPHAS XapaKTEPUCTHUKA J1a3€PHOT0 IUOAA JIUHEHHOM ?

4) HakianpiBaeT M OrpaHMYECHUE XapaKTEPUCTHUKA JIA3€pHOTO JAMOAA Ha
JOMYCTUMBIE MPOTOKOJIbI BHIIIECTOSIIIINX YPOBHEN?

13



JlabopaTopnas padora Ne2

HccnenoBanne 0CHOBHBIX XaPAKTEPUCTHK MOJYIPOBOJHUKOBOI'0
¢poronpuemuuka UK-ananaszona

Ilenv  pabomor: UCCIIeZIOBATh OCHOBHBIC XapaKTePUCTHKHU
dorompuemuoro monynst MK-nuanaszona.

Ocnosnbvle nonodHcenus

[IpyeMHUKH B ONTHYECKHX CETAX JOJDKHBI OOeCIeuMBaTh HU3KUHM IMOPOT
YyBCTBUTEJIIBHOCTH, OOJIBIION JMHAMUYECKUW JOMANa3oH IS PErucTpaiuu
ONTHYECKOr0 curHana. Ilpum HCHonp30BaHMM B HW3MEPUTEIBHOW —armaparype
n00aBIsAIOTCS  TpeOOBaHUS BBICOKOM JIMHEHHOCTH, IIIMPOKOTO CIEKTPAIBHOTO
JMana3oHa U3MEPEHU, pABHOMEPHON YYBCTBUTEIIBHOCTH B 3aJJaHHOM CIIEKTPaIbHOM
JYaIla30He WM Ha JIJIMHAX BOJIH KAJTTHOPOBKH.

Ha npakTuke MNPUMEHSIOTCS Ppa3IMYHBIE THIIBI  MOJYIPOBOAHUKOBBIX
MaTepUalloB B KAaueCTBE UYBCTBHUTENbHOro sjemeHTa. Kpemuwmii (Si) - xopoio
paboraer B nuamazone 500-1 FOOuMm. 'epmanmii (Ge) nmepekpriBaer auana3zoH 500-
1550aM. YV Hero BelllI€ YyBCTBUTEJIBHOCTh, YEM Y KPEMHHS, HO U HEIMHEWHOCTH
Bbllle, yeM y KpemHusa. InGaAs - TpoiiHas cucrtema, oOnazaroniasi BBICOKOM
YyBCTBHUTEJIBHOCTHIO B Anamna3one 800-1600HM 1 IMHEHHOCTBIO YyBCTBUTEIBHOCTH B
pabouem auamna3oHe.

B naGoparopHoil pabore wucnonb3yercs QoronpueMHsii Moaysb InGaAs.
JlaHHBIA MOAYJb MOMKHO MCIOJB30BATh B CHCTEMAax Iepenayd JaHHbIXx 10 600
Mobwur/c.

B snexTpuyeckoil 4acTH CXEMbl NIPUMEHEHBl YCHINTEIN NOCTOSHHOI'O TOKA,
BKJIIOUEHHBIE TocienoBaTenbHo. [lo Mepe yBenuueHuss Toka dyepe3 (OTOIUOI,
YCWJIMTENN TOCIEA0BATEIbHO BXOJAT B PEXUM HACBILIEHUS, KOTOPBIM OrpaHUYeH
TOKOM mopsiika 3MA. DTo 03HaudaeT, 4To npu Toke poromuona 1 HA Ha mociaeaHEM
yeunurene lon* 10* 6yxer tok 1 OMKA (=1 HA* 10000).

ITpu n3MepeHnsax 4yBCTBUTENBHOCTH (DOTOANOA PEKOMEHYETCS UCIIONIb30BATh 1,
MEHsIS TMana3oH u3mepennit Ha npudope ot 200MxA 10 20MA.

N3mepenne TeMHOBOToO Toka (GOTOIHOAA.

s u3mepeHusi TEMHOBOI'O TOKa OT MOMEHTA BKIIIOYEHMS CTEHJla /10 Hadaja
WU3MEPEHUN JOJKHO MPOUTH HE MeHee 10 MUHYT.

[IpousBenuTe KaTMOPOBKY M3MEPUTETHHON CXEMBI METOJIOM TOCIEI0BATEIbHBIX
npuOIKeHu. i 3TOro nepeMblYKOM M3 KOMIUIEKTa 3aMKHUTE THe3no «ld» u
«&», TTOAKIIFOYNATE MYJIBTUMETP K THE3aM «Wio*» 1 «+», BeIOepuTe Auana3on 20MA
MOCTOSIHHOT'O TOKa U, TIOBOPAYUBasi PEryJSITOP «KaIuOpOBKay, 1o0elTech MoKa3aHun
okono 0 MA. Ilepexntounte MynbTuMeTp Ha auanazoH 2000 MxA u, moBopauuBas
perynarop «KamuOpoBkay, nobOeiTech mokazaHuit okoino 0 MA. Ilepexnrountb
MynbTUMETp Ha auana3zoH 200 MKA U, MOBOpayuBas PETYISATOP «KaTUOPOBKA»,
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nooutbcst mokazanuit okono 0 MkA (o +5 go -5 MkA). Ilomoxaute 5 MUH.
3adukcupyiite ToKazaHus mnpubopa. CHUMHUTE TEpPEeMBbIUKY. 3adurcupyirte
MOKA3aHUSI

npubopa. Pa3zHuna mnokasaHuil paBHa TeMHOBOMY TOKY ¢otonuona. IloBropure
U3MEPEHUS HE MEHEE 3 pa3 C IEPEPHIBAMHU MEXIY 3aMEpaMy 2-3 MUHYTHI.

Iopaook evinoanenusn padomel.

1. CoOpath cxemy 1o pUCYHKY 6. B kauecTBe HMCTOYHHMKA ONTHYECKOTO
M3JIy4E€HUS UCTOIb30BATh JIa3ep, PACIIONOXKEHHBIN Ha CTEH/IE.

2. BBICTaBUTH pErymisTOp TOKA JIa3epHOro auoaa Ha OMA.

3. BBICTaBUTh MYJITUMETP HA U3MEPEHUE MOCTOSTHHOrO Toka 10 200MKA u
IPUCOEAVHUTD K O0IEeH KieMMe U 1o

4. YBenuuuBasi TOK Jia3epa, CHUMAaTh 3HAYEHUS MOUIHOCTH C IOMOIIbIO

M3MEPUTENST MOIIHOCTH, a TOK (OTOAMOJA C MOMOUIbI0 MylabTUMeTpa. B

citydae HeOOXOJUMOCTH, MEHSTh JIMAa30H U3MEPEHUI Ha MYJIbTUMETPE.

[ToBTOPUTH U3MEpPEHUS HE MEHEE 2 pa3.

6. IIpoBecT KOPPEKTUPOBKY JTaHHBIX C YYETOM PE3yJbTAaTOB JaOOpPaTOPHOMN
paboThI IO Pa3BETBUTENSAM ONTUYECKON MOILIHOCTH.

7. Paccuntarh YyBCTBUTEIBHOCTh (DOTONMPUEMHHUKA B 3aBHCHUMOCTH OT
MOIIHOCTH U3Ty4CHUS.

8. IlocTtpouTh WuU3MEpEHHBIE TOYKU U AaNMPOKCUMHUPOBAHHBIE TpadUKu:
3aBUCUMOCTh TOKa (OTOAMOA OT MOLIHOCTH W3JIyYEHHsI, 3aBUCHUMOCTb
YyBCTBUTEIBHOCTH  (DOTOMpHEMHUKA  OT  MOIMHOCTH  W3JTyYCHUS,
3aBUCUMOCTh UYBCTBUTEIHLHOCTH (POTOIPUEMHHUKA OT TOKA Yepe3 HEero.

9. BeicTaBUTh perynasarop Toka JsazepHoro nauojna B OMA. Onpenenutsb
3HaUYE€HHUE TEMHOBOr'0 TOKa (POTOMO/IA 110 U3JI0KEHHOM BBIIIE METOAMKE.

b

10. Cnenatb BbIBOJbI OTHOCUTEIBHO JHMANa30HA MPUMEHHUMOCTH H
OTrpaHUYECHUI MPUMEHEHUS (POTONMPUEMHUKA.
1. 3aMEHUTh Ja3€pHbIA MOAYJIb HAa HCTOYHUK ONTHYECKOIO

m3nydeHus: «Tomas3». BeicraBuTe mmuHy BOJHBI 1550HM. OTMeETHTH
3HAYEHWE ISl ITTUHBI BOJTHBI 1550HM Ha rpadukax u3 1. 8.

InAsGa ®ovoanon

Merounnk Mogosbiit .
ONTHYECKOTO cKkpemonep 50%

HInyueHna == COm
50%
Hamepurens
ONTHYECKON

MOWHOCTH

Puc. 6. Cxema u3aMepeHHil 4yBCTBUTEIbHOCTH MOITYIPOBOJHUKOBOTO
doronmpuemnuka MK-aunanazona
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Cooeporcanue omuema.
e (xema U3MEpEeHUHN.
e TalOmumpl C U3MEpPEHUSIMH, KOPPEKTUPOBKAMU M PaCUETOM
YYBCTBUTEIBHOCTH (DOTOMPUEMHHUKA.
e I'paduku.

Koumponwonwvie éonpocor:
1)  Yro takoe "TemHOBOM TOK'" mpuéMHuka? Yem oH onpenensercs?
2)  SBnsercs nu BarT-amnepHas xapakrepuctuka UK-npuémunka nuHenHon?
3) HaknaneiBaer nu xapakrepuctuka HMK-nmpuéMmHuka orpaHudyeHue Ha
JIOITYCTUMBIE TIPOTOKOJIBI BBILIECTOSAIIUX YPOBHEM?
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JlaGopaTtopnas padora Ne3

N3y4yenne padoThl 1eTEKTOPA MOBPEXKAEHNH ONTHYECKOr0 BOJIOKHA 1
€ro UCcmoJb30BaHue /sl IOMCKA HEMCIIPABHOCTEN B ONITHYECKO
JIMHUH, BU3YAJIbHOI0 ONpee/IeHus] KPUTHYECKOro u3ruda BOJIOKHA

Ilenv pabomei: 03HaKOMUTHCS C PpabOTON BU3YaAJIBHOTO JIOKaTopa Je(eKToB,
MOJIYYUTHh HABBIKK PAOOTHI C TPUOOPOM.

Busyaneubiii nmokatop aedextoB (VFL) - UCTOYHMK BUIMMOTO M3ITy4YCHUS,
KOTOpBbIE€ HCIOJIB3YeTCS JJIsl  JIOKalu3allid MECTHBIX Je()EKTOB BOJOKHA U
OJTHOXKMIIBHBIX ONTHYECKUX KalOened, u oOHapy>KeHHs OOpHIBOB B MEpPTBOW 30HE
pedaeKkToMeTpOB.

[Mpuntun paboThl JOKaTOpa ne(PEKTOB OCHOBAaH Ha TOM, YTO B MeECTax
nedeKToB BOJIOKHA, OOPHIBOB ONTHUYECKAs MOIIHOCTh MOKHUIAE€T BOJIOKHO M CBETUTCS
SIPKUM KPAaCHBIM CBETOM Jaxe 4epe3 000710UKy 3MM.

B BusyanpHOM 5oKaTope AedEKTOB HCTIOMB3YETCS Jla3ep C JJIMHOW BOJIHBI
okosio 650HM (KpacHbIN CBET) U MOIIHOCTHIO okojo 1MBT. B jokatope nedexros
UCIIOJIB3YETCS HEMpEPBhIBHOE H3JIydYeHHEe M MOAYJIUpOBaHHOE ¢ uacTorou 1[I
Monynsiiusi TIoMOraeT OmnpeAeauTh MeDEeKThl MO0 KOHTPACTY MaKe MPH SIPKOM
OCBEILICHHH.

Ilopaook npoeedenus pabomot.

1. CoeguHuTe BBIXOJI BH3YaJIBHOTO JIOKaTOpa Ie(EKTOB C YCTPOHMCTBOM
3alaHUsl pajuyca KPUBWU3HBI C TOMOIIBIO OJHOMOJIOBOTO ONTHYECKOTO
mHypa FC-FC.

2. Cnenaiite monaTtopa o000pOoTa OINTHUYECKOrO IIMHypa Ha MHUpaMuie Ha

nuamerpe SOmm.

Bxarounte BU3yanbHbIN JOKATOP A€(EKTOB Ha HEMPEPHIBHOE U3TyUYCHHE.

4. Onpenenure MecTa YTEUYKH MOIIHOCTH M3JIY4YEHUS MO BCEW JJIMHE
onTuyeckor TuHuu. OTMETHTE B OTYETE.

5. IlepeBenure nokatop B pexxkuMm monyisuuu. [loBropute HaOmroaeHUs 3a
NOTEPsIMA MOIIHOCTU. [Ipu 0OHApY)KEHHH JTOTOJHUTEIBHBIX HCTOYHHKOB
NOTEPh 100aBHTE UX B OTUET.

6. H3MeHuTe quameTp KpUBU3HBI ONITHYECKOro MHYypa Ha 40MM, 30MM, 25MM,
20mMm.  HaOmromaiite 3a  HM3MCGHEHHMEM  HMHTCHCUBHOCTH  CBCUYCHUS
ONTHUYECKOrO IIHypa Ha nupamuae. OLEHUTE UHTEHCUBHOCTh CBEUEHUS T10
BCEil IyIMHE u3ruoa.

7. Bpamas pyuyky yCTpOMCTBa 3aJaHusi yrjia W3ruba, yBeIWYUBaWTE YToI,
HauuHas ¢ 0°. HaGmrogaliTe 3a MHTEHCUBHOCTBIO CBEUCHHS B MECTE U3rHoa.

8. JlomomHuTENbHO HAOIIOAANTE 32 N3MCHCHUEM HHTCHCUBHOCTH CBCUCHUS HaA
nrametrpe 20MM.

9. VBenmuuuBasi yroi wu3ruba, Jg00€HTECh CYIIECTBEHHOT'O OCJIa0JeHUs

e
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cBeueHud Ha AuaMmetrpe 20mMm. OTMEThTE 3HAYCHUE MTOTYYUBIIETOCS yria.

10. OGocHyiTe HaOmOACHUS T1.11. 7,8,9.

11.Bpamass pydky yCTpoWcTBa 3aJaHHsl yIJla KpPHUBHU3HBI, TOCTEIEHHO
yMenbiute yroi 1o 0°. [IpoBeaute HaOI01€HUS.

12. 3amaiire yron uzruba 900° (nBa ¢ moaoBUHOM 000poTa) Ha nuaMetpe 20Mm.
OrneHuTe MHTEHCMBHOCTH CBEUEHHUS ONTOBOJIOKHA IO BCEW JUIMHE M3ruda
(Ha MPOTSHKEHUH IBYX C TIOJIOBUHOM 00OpPOTOB).

13. Caenaiite montopa o0opota Ha quaMerpe SOMM.

14. IIpucoenuunure K BBIXOAY YCTPOMCTBa 3aJaHUsi KPUBHU3HBI OJHOMOJOBBII
ontuueckuii mHyp FC-FC. Cpenaiite HaOmogeHue 1morepbp B
ITOJIyYMBIIEUCS ONTUYECKOU CUCTEME.

15. CaenaiiTe MpuCOENMHEHHBIM IIIHYPOM 5 BUTKOB Ha MOJIOBOM CKpeMOJjepe u
3a()MKCUPYUTE C MOMOIIBIO BUHTA.

16. CmeHuTe BXOA U BBIXOJ MOJYYUBUIEHCS ONTUYECKONW CUCTEMBI (BBOJ Yepe3
ITHYP C MOJIOBBIM CKpemOsiepom). [IpoBeante HabmoaeHuA.

17. CMmeHnuTe OAHOMOOBBINM ONTHUYECKUI HIHYpP HA BBIXOJ€ HA MHOTOMOJIOBBIH.
[IpoBenure HaOIIOICHMUSL.

18. OTcoenuHUTE MOAOBBIA CKpPEMOJIEp OT BXOJHOTO ONTHYECKOTO IMHYpa U
UCIIOJIb3YWTE €r0 Ha BHIXOJJTHOM MHOTOMOJIOBOM IIIHYPE.

19. U3mensis yron uzruba ot 0° 1o 90° npoBeaute HaOIIOICHUS.

20. ITomensiiiTe BXOA W BBIXOJ ONTHYECKOW CHCTEMBI (BBOJ uepe3
MHOTOMOJIOBOE BOJIOKHO CO CKpeMOJIepoM).

21. N3menss yron uzruda ot 90° no 0°, nmpoBeauTe HaOIIOICHMUS.

22. Yb6epure ckpeMOIep U3 ONTUIECKON CUCTEMBI.

23. Usmensis yron uzruba ot 0° 1o 90° mpoBenute HaOIOACHUSI.

Cooeporcanue omuema.
¢ OnTuyeckue CXeMbI UCCIEI0BaHUM.
» TaGnuukl ¢ HAOMIOAEHUSIMU 32 MOTEPSMHU B XOJI€ IKCIIEPUMEHTOB.
* BBIBOABI OTHOCHTEIHHO BU3YATHHOTO HAOIIOICHUS ONITHIECKUX TIOTEPh.

Koumponwnwiii 6onpoc:
OObsicHUTE NMPUYMHBI BO3ZHUKHOBEHUS/UCUE3HOBEHUSI, HAIIMYHUS/OTCYTCTBUSI MOTEPh
JUISL KQXJ0TO U3 TIPOBEICHHBIX BBIIIE SKCIIEPUMEHTOB.
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JlaGopaTtopnas padora Ned

Onpeaenenue 3aBUCMMOCTH MOTEPH BOJIOKOHHOI0 CBETOBOAA OT €ro
nauHbl. Pacyer ko3(ppuumenTa 3aTyXaHUs ONTOBOJOKHA HA PA3HBIX
JJINHAX BOJIH

lleJlb paﬁombl: ONpCACINTb TOTCPU HA JNIMHHOM YYACTKC OIITOBOJIOKHA HA Pa3HbIX
IJIMHAaxX BOJIH, paCCUYUTATDh 3aTYXaHUC ONTUYCCKOI'O BOJIOKHA IJIS PA3HBIX JIJIMH BOJIH.

Jns ompeneneHuss MOTeph Ha YydyacTKaX ONTHUYECKUX JIMHUN Haubosee
IPAMOTHBIM PEIICHHEM SBIISIETCS HMCIIOJIIB30BAHUE ONTHYECKOTro pedIiieKToMeTpa B
KOMOWHAIIMU ¢ HOPMAJIU3YIOITUMH KaTyIIKaMu. DTO TO3BOJISET OTAEJIbHO YBHIAETh:
MOTEpPU MO JJIMHE, MOTEPU B KaXJOM CThIKE, MOTEpH MpU 0OpbIBax U Jedexrax
ONTOBOJIOKHA. DTO MO3BOJISET TOUHO PACCUUTATh 3aTyXaHUE ONTOBOJIOKHA IO JJIMHE.
Ucnonb3zoBanue ontuueckoro tecrepa 1o meroguke ['OCT 26814-86 BHOCHT
KOPPEKTHUBBI B ONPE/ICTICHUE 3aTyXaHUsl, TaK KaK MO3BOJISIET U3MEPUTh TOIBKO OOIINE
MOTEPU HA y4YacTKe, KyJa BOWIYT MOTEpPH HAa CaMOM Y4yacTK€ M Ha CThikax. Jliis
MPOBEJICHUS SKCIIEPUMEHTA B CTEHE MCMOJIb30BaH SKBUBAJICHT OJITHOMO/IOBOM JIMHUU
50 000M. DTO MO3BOJUT C JOCTATOYHO OOJBIION TOYHOCTHIO ONPEACIUTH 3aTyXaHHeE,
T.K. OMMOKMA 3HAYEHWUW CPEJHUX TMOTEPh HA CTHIKaX OyAyT MEHBIIE BIUATH Ha
pe3yJIbTaThl 3aMEPOB.

IHopaook nposedenus padomot.

1. CoOpatb cxemy, MpeACTaBICHHYIO Ha puc. 1, coOnrogas mpaBuia TEXHUKHU
0€30MacHOCTH U TpaBuia padOThl C ONTUYECKUM 000pyI0oBaHueM. B kauecTBe
MCCIIEIyEMOr0 BOJIOKHA MCMO0JIb30BaTh AKBUBAIICHT S0000M.

2. BxIrounTh MCTOYHMK M3JIyY€HHs HA JUIMHE BOJHBI 1550HM M m3mepurens
ONTUYECKON MOLIHOCTH.

3. HacTpouTh NpueMHUK Ha U3MEPSEMYIO JIJTUHY BOJIHBI U BHIOpATh U3MEPEHUE B
BaTTax.

4. JlaTh cxeMe BBIMTH Ha CTAIIMOHAPHBIN PEXKUM B TEUCHUE 5 MUHYT.

. CHATp 3HAUY€HUME MOIIHOCTH W3JIYyYCHHUS] HAa M3MEPUTENIE ONTUYECKOU

MOILHOCTH.

6. YOpaTh u3 cXeMbl U3MEPSEMbI ONTHYECKUN KaOeIb U MPOBECTU M3MEPCHHUS

ONTHUYECKON MOIIHOCTH.

[ToBTOpUTH MyHKTHI 1-6, IEpeBEpHYB U3MeEpPIEMbIid KaOeb.

8. TloBTOpUTH MyHKTHI 1-6, MepeBEPHYB U3MEPSAEMBII KaOeb.

9. Y6enurncs, yTo ommbKa u3MepeHuit He npesbimaer 20% 171 cepun 3aMepoB
i 6-8.

10.006pabotats pe3ynbTaThl B coorBeTcTBHM ¢ ['OCT 8.207-76 u 'OCT 8011-72.

11 .OdbopMuTh MPOTOKOI U3MEPEHUIA.

12.1ToBTOpUTH 3amMepPBI 1S JUTUHBI BOJIHBI 13 FOHM.

13.0nupasice Ha pe3yabTaTbl U3MEPEHHUM, PACCUUTATH 3aTyXaHHE ONTHYECKOIO
BostokHa B 1b/kM miig 1550aM 1 131 Oum.

)
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14.C)ICJ'I3TB BBIBOJbI O 3aTYyXaHHWH HA PA3HBIX AJIMHAX BOJIH.

Cooeporcanue omuema:

Cxema 1ab0opaTopHON YCTAaHOBKH JIJISI U3MEPEHUI.

Tabnuipl ¢ 3aMepaMu JIJIs1 IBYX JUJIUH BOJIH. PacueTsl U MPOTOKOJIBI U3MEPEHUH.
BbIBO/IBI OTHOCUTENIBHO MPUMEHUMOCTH METOJa BHOCHUMBIX IMMOTEPH JJISI pacyera
3aTyXaHUs KOPOTKUX ONTHUUYECKUX IIIHYPOB.

KOHmPOJleble eonpocwolt:

1.
2.

HyxHO 1 uconb30BaTh NMPU U3MEPEHUH MOJOBBIN CKpeMOiep?

Kakum pomxeH OBITh MOJOBBIA CKpeMOjep sl OJHOMOJOBOI'O BOJIOKHA B
coorBercTBHH co cniennudukarmeit TIA/EIA-568-B.17

MoxHO 5 IS ONpEAeNeHUsl 3aTyXaHWsl ONTOBOJIOKHA HCIIOJIb30BaTh
ONTUYECKUN IHYpP 1M 1 nmouemy?

[Touemy pedaekTomerp Jmydilie MNOAXOAUT JJisI U3MEPEHUS 3aTyXaHUs
OINTOBOJIOKHA?
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