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JIUCT COI'JIACOBAHUA

PABOYAS ITPOI'PAMMA COCTABJIEHA B COOTBETCTBUH C TPEBOBAHUSMU ®ENEPAJIBHOI'O
T'OCYJAPCTBEHHOI'O OBPA3OBATE/IBHOI'O CTAHJAPTA BBICIIIET'O OBPA3OBAHUA (®I'OC BO)

12.03.03 doToHUKaA M onTOMH(OpMaTHKaA
rog, Habopa rpynrbl: 2024

IIporpamMmmMmy cocTaBuiI:

Kadenpa 11 JTASBEPHASA TEXHUKA
[Moroga Anacracus [1aByioBHa, K.(.-M.H., JOLIEHT

[Tporpamma paccMOTpeHa
Ha 3ace/jlaHUM Kadeapbl-pa3paboTurKa
paboueii mporpammel U1 JTASEPHASI TEXHUKA

3aBenyromumii kadenpoii bopeiiiio A.C., A.T.H., ipod.

[Tporpamma paccMOTpeHa
Ha 3aceJJaHUM BBITyCKatolleit Kadeapsl

N1 JIABEPHASA TEXHUKA

3aBepaytommii Kadeapoii bopeiiio A.C., 1.T.H., ipod.




PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
OIITUYECKHUE CUCTEMBI ITEPEJAYN NTHO®OPMAILINN

Paspensl paboyeii mporpaMmsI

1. HEJIN OCBOEHUSA JNCHUITIINMHBI

2. MECTO INCLHUIIIIMHBI B CTPYKTYPE OOII BO

3. CTPYKTYPA 1 COOEPXXAHWE NUCLIAITJINHBI

4. ®OPMbBI KOHTPOJIA OCBOEHUMA ANUCLIUITIMHBI

5. YYEBHO-METOIMYECKOE 1 UTHOOPMAILIMOHHOE OBECITEYEHUWE OVCLUITIIHBI
6. MATEPUAJIBHO-TEXHMUYECKOE OBECITEUEHWE OVUCHUITJIMHBI

ITpusoxeHusi K padouyeii mporpaMme JUCIMILUIHHBI

o Tlpunoxkenue 1. AHHOTaLMsI paboueli IpOrpaMMbl
¢ TIpunoxenue 2. TeXHOTOTUU U GOPMBI 00yUeHUSA
o [Ipunoxenue 3. OHABI OLIEHOUHBIX CPEJCTB



1. OE/IM OCBOEHUSA JUCILUIIVIMHbBI

Lenbto 0CcBOEHUS AUCLUILIVHEI SIB/IsieTCst (POPMUPOBAHUE CIeAYIOIMX KOMITeTeHLUI:

I[ICK-2.1 — c¢rnocoOHOCTh K aHa/u3y TOCTaBJeHHOW 3aflaud WCC/Ie/[0OBaHUN B 00sacT (OTOHUKU H
onTouHGOpMaTUKU

TCK-2.4 — crnocobHOCTh ompe/ensaTh TpeOyeMblie TMapaMeTpbl CUCTeM 00pabOTKH CUTHA/OB M TPAKTOB
repejaud B 3aBUCUMOCTH OT CBOMCTB UCTOUHUKOB U TTPUEMHUKOB MH(MOpMaLun

@®opmMHpOBaHHIO KOMIIETEHLUH CITyKUT [JOCTIDKEHHe CIIeAyIOIIUX Pe3y/ibTaToB 00pa3oBaHMUsI:
IICK-2.1

3HAHUA:

Ha ypOBHe TpeJCTaBleHUM:

- CTPYKTypa U JIoTWKa GyHKLIMOHWPOBAHUS JIMHUH CBSI3Y;

- OCHOBHBbIE XapaKTEPUCTUKHA W OTPaHUYeHUs] KPUTHUECKHX 3/IEMEHTOB BOJIOKOHHO-ONTHYECKUX W
aTMoC(epHbIX TUHUM CBSI3H;

Ha yPOBHE BOCIPOV3Be/IeHUS:

- METOJVKH OLIeHKH MOJOBOIO COCTaBa M JUCIIEPCUOHHBIX MCKa)XKeHWM CHUrHaja B ONTOBOJOKOHHBIX
JIMHUSIX CBS3U;

- METOZIMKH pacueTa SHepreTyeckoro (ONTHUeCKOro) U AWCIIePCHOHHOTO OrofKeTa ONTUYeCKUX JTUHAN
CBSI3H;

Ha ypOBHe TTOHWMaHHUSI:

- MexaHU3Mbl 0cs1absieHnst cBeTa B Cpejie U JUCIepCHOHHBIX NCKaKeHUH CUTHaIa;

- TIPUHLIUIIBI TIOCTPOEHUST BOJIOKOHHO-ONTHYEeCKUX U aTMOC(hEepPHbBIX JTMHUN CBSI3Y;

- OCHOBHbIe (hpM3MUeCcKue MPUHLUITEI KBAHTOBOM Kpuritorpaduu;;

YMeHus:

TeopeTHUeCKHe:

- OLleHKa BOJTHOBOAHBIX CBOWCTB HAMpaB/ISIIOLIUX (CBETOBOJHBIX) CTPYKTYD;

- OlLleHKa SHepreTU4YeCcKUX U JUCIIePCUOHHbBIX XapaKTepUCTUK ONTHYeCKUX JIMHUM CBSI3Y;

- OIleHKa MPOMYCKHOM CrIoCOOHOCTH JTMHUM CBSI3H;

- OLIEHKM yCTOWYMBOCTHU K BHEIIHUM BO3ZeHCTBUSM U HeCaHKL[MIOHUPOBAaHHBIM IOMbITKAM HapyLlIeHHs
KaHasia CBfi3Y;

TpaKTHUeCKHe:

- BBITIOJIHATH  OLIEHOUHBIE ~ pacyeThl  JHEPreTUYecKoro W JAWCTIepPCUOHHOTO  OrofKera
BOJIOKOHHOOINITUYECKUX U aTrMOC(epHBIX JMHUN CBsI3SM W 1oAbuparh TpebyeMoe KaHasoobpasyrolee
obopyzioBaHue;

- BBITIOJIHATE TOZ00p 00OpYZOBaHWS W 371eMeHTHOW 6a3bl B T.U. JyIsi TOCTPOEHMs JIMHUM CBS3U C
MeTOJ,aM{ KBaHTOBO-KPUITTOrpaduuecKoi 3all{UThl;;

HABbIKU:

pacyeToB OCHOBHBIX NTapaMeTPOB JIMHUH CBSI3U.

IICK-2.4

3HAHUA:

OCHOBHOM 3/1eMEHTHOU 6a3bl BOJIOKOHHO-ONTUYECKUX U aTMOCGHEPHBIX JTMHHUN CBSI3U;

OCHOBHBIX XapakTepUCTMK U OrpaHW4YeHUM KPUTUYECKUX 371eMEHTOB BOJIOKOHHO-ONTUYECKUX |
arMoc(epHBIX JIMHUH CBSI3U B T.U. C IPUMeHeHWeM MeTOJ0B KBaHTOBOM KpHUITorpaduu;

YMeHus:

OlleHKa 5HepreTUYecKrX U JUCIIePCUOHHBIX XapaKTepUCTUK ONTUYeCKUX JIMHUN CBSI3Y;

OLIeHKA TPOMYCKHOM CrI0COOHOCTH JIMHUM CBA3H;

OlIEHKAa MapaMeTpoB 00OOpY/0BaHUA W 3/eMEeHTHOW 0a3bl [y obecrieueHuss KPUNTOrpaguuecKon
CTOMKOCTH KaHasa CBS3U;

HABbIKU:

pacyeToB OCHOBHBIX TTapaMeTPOB JIMHUH CBSI3H;

paCueToB MW TIIPOEKTHPOBaHUA THUIIOBbBIX W HECTAHAAPTHBIX T[IdCCHMBHBIX BOJ/IOKOHHO-OIITUYECKHX
YCTPOKCTB.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Hucuynmuaa OIITUYECKUE CUCTEMBI ITEPEJTAUY NTH®OPMAILINU siBnsietcst
TUCLIMTUTUHON YacTH, (popMHUpyeMoii yuaCTHUKAMH 00pa3oBaTe/IbHBIX OTHOILIEHUH 6;10Ka 1, mporpaMmbl
MOATOTOBKM M0 HanpaeiaeHuto 12.03.03 domoHuka u onmouHgpopmamuxa.

CopeprkaHue JUCIUTITHBI SIBJISIETCSI JIOTHUe CKUM TIPOZO/DKEHIEM TUCIVTLTAH:
OIITONMH®OPMAILIMOHHBIE CUCTEMbBI, OCHOBbI KBAHTOBOMU JJIEKTPOHUKMU.

CopepkaHvie  JUCLUTIIMHBI ~ SIBJISIETCSI OCHOBOM  7yIA  OCBOEHHUSl  JAWCIUIUIVH: CI/ICTEMI{I
TEXHUUYECKOI'O 3PEHUS, ITPAKTUKYM I10 ITPOEKTUPOBAHUIO OIITUYECKUX JIMHUA
CBsA3N.

[penBapuTebHBIE KOMITETEHI[H, COPMHUPOBaHHBIE Y 00yUarOIerocs /10 Hauasia u3yueHus TUCLATUTAHBL:

e OIIK-1 — CrniocobeH IpUMeHSITh eCTeCTBEHHOHAyUHble U 001eMHXeHepHbIe 3HaHWsI, MeTO/IbI
MaTeMaTH4yeCKOro aHa/lr3a U MOZle/IMpOBaHus B UHXXeHePHOM [lesiTeJIbHOCTH, CBS3aHHOU C (POTOHHBIMU
TeXHOJIOTUSIMKA 00paboTKH MH(MOPMAIH, TPOEKTUPOBaHKEM, KOHCTPYHUPOBAaHUEM U TEXHOJIOTUSMHU
MPOM3BO/ICTBA 3/IEMEHTOB, IPUOOPOB U CUCTEM (DOTOHUKHU U ONITOMH(OPMATHKH

¢ TICK-2.1 — CriocobeH K aHa/mM3y MOCTABIEHHOH 3a/jauMl UCC/Ie/IOBAaHUH B 00/1aCTH (POTOHUKU U
orrrouH(MOpMaTHKU

¢ TICK-2.3 — CniocobeH K pacueTy, MPOeKTUPOBAHUIO Y KOHCTPYUPOBAaHUIO B COOTBETCTBUU C
TeXHUYeCKUM 3a/laHfieM THUTIOBBIX CHUCTeM, TTPUO0POB, AeTasel U y3/10B Ha CXeMOTeXHUYEeCKOM U
3JIeME@HTHOM YPOBHSIX



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

OO0111as TPY/I0EMKOCTh JUCITUTUTUHBI COCTaB/sieT 3 3.e., 108 u.

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI
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Pa3pen 1. OCHOBBI ONTHYECKMX BOJTHOBO/OB. 1. 3aTyxaHUs B ONTHYECKON JTMHUN
cBs13u. ONTHYeCKUit GIo/pKeT 1 yCoBHe paboToCoCOOHOCTH TMHUK CBSI3H 10
3 6 SHepreTHke. JHepreTuueckye BeMunHel. Pelenuye 3agau. 2. [lucnepcus 8 OB. Ee 38 21 12 9 17 35 30
BH/BI U B/IMSIHYE Ha CKOPOCTH Iepeaayvu. METOALI KOMITeHCalK1 AVCIIepCun.
JlcriepcHOHHBIN pacyert. PelieHye 3ajau.
Pa311en 2. TeXHO/IOTHH BOJIOKOHHO-ONITHYECKUX JIMHUH CBSA3H d)l/l3l/l‘-leCK01'0
ypoBHs. 1. TexHosorus criektpasbHoro yriotHennss WDM. OcobeHHoCTH
npuMeHeHus. TUroBoi pacuert. 2. TexHOIOrHs CrieKTpaabHOro yrioTHeHHst CWDM.
YnnoTHeHKe pa3MuHBIX [AJIMH BOJH, MY/IBTHUILIEKCOPBI M X YCTPOWCTBO, MPUHLII
ZieiicTBUsL. YaCTOTHBIN IUIaH, KOJIMYeCTBO KaHa/IoB. THUITOBOM pacuer, pellleHue 3a/a4.
3 6 3. Pa3muHeble TOMOJIOMMH JIMHUH CBSI3H, peanu30BaHHBIX M0 TexHonorut CWDM. 33 14 8 6 19 30 35
Pemtenuie 3agau. 4. TeXHO/I0rUs TJIOTHOTO CHIEKTPaIbHOTO yrloTHeHuss DWDM.
YacTOTHBIH I/1aH, CKOPOCTH Nepejjauil. JHepreTHueCKUi U AUCIIEPCHOHHBIN pacyer.
IIpumeHeHue ycuMTe el 1 KOMIIEHCAaTOPOB AWCIiepcry. Pemenne 3agau. 5.
Texnonorus DWDM c ycuneHnem, peaiv30BaHHask Ha OJJHOM ONTHUYECKOM BOJIOKHE.
Perienue 3azau.
Paspen 3. TexH0/10rUHM BOIOKOHHO-ONTHUECKHX JIMHUH CBA3H (usnyecKoro
ypoBHs. 1.I'u6puanble muHum cBsisi CWDM+DWDM. Tononoruy, npuMepsl
pacueta. Pemenue 3azau. 2. I[ToAroToBka cxeM KOMMYTalM1 U KPOCCHPOBOK.
3 6 TIprMepsI MOArOTOBKU /|15 CJIOXKHBIX Y3710B. 3. TexHonorust PON. Turiel cuctem 37 16 14 2 21 35 35
PON, ckopocTu nepejiauu, eMKOCTb IMHUM, CTPYKTypa ceTu. IIprmepsl pacyeTa.
Peruene 3azau. 4. KoMOHHALMY Pa3/TMUHbIX TEXHOIOTHH CIIEKTPAIbHOTO
YIUIOTHEeHUs B TMHUAX CBsA3u. [Iprmepsl pacuera. 5. 3alljUTa JOMallHUX 3a/jaHue. 6.
TToaroToBka K AuddepeHLpanbHOMy 3aU€Ty.
Bcero 3a 6 cemecTp 108 51 34 17 57 100 100
Bcero no gucuuninHe 108 51 34 17 57 100 100
3.2. JIaGopaTopHbIii NPaKTUKYM
OoneMm,
Ne | Homep n HauMeHOBaHMe pasjesia
Tema naﬁopaTopﬂoro NpAKTHKyMd dyA.
n/n JAUCHUILIMHBI
yacoB
1 ,ﬂeMOHCTpaLII/IH CBETOBOJAHOI'O pAaCrpoCTpdHEHUSA. 3
Pacuet nokasaresnei npejioMJ/ieHrs Cpebl.
Pazgen 1. OcHOBBI ONTUUECKUX
Ha6m0/:[eH1/1e CBETOBOJHBIX MO/ U OLleHKa UX
2 |BOJIHOBOZOB. 3
KO/INUeCTBad
3 N3meHeHre NossiprU3alviy B HWIVMHAPUYECKOM BOJIOKHE 3
4 OL[EHKa KO/IM4yeCTBa BOJIHOBOAHBIX MO/ U )
AXCITIEPCHUOHHBIX XadPAKTEPUCTUK OIITUUECKOT'O BO/IOKHA
HpOEKTHpOBaHI/Ie " pacueTt HpOCTeﬁLHeﬁ JIMHUU CBA3U,
Paspen 2. TexHo/0rMM BOJIOKOHHO-
5 o pacueT ONTUYeCKOro (SHePreTUYecKoro) U 2
OINTHUYEeCKUX JIMHUHN CBA3U
JTUCIIEPCUOHHOIO Oro/KeTa
Cl)I/IBI/IlIeCKOF O YPOBHH. "~ "~
[OFE):) 81871 dAMIVIUTYAHBIN 3JIEKTPOOIITUUECKHEe
6 MOAYJ/IATODBI. HpI/IMEHeHI/Ie B CUCTeMaX KBaHTOBOM 2
Kpunrorpaduu
Paspen 3. TexHonorny BoIOKOHHO- |IIpoeKkTHpoBaHKe U pacyeT TMHUU CBSI3U CO
7 OINTHUYECKUX JIMHUI CBSI3U CIIeKTPaJ/IbHbIM YIVIOTHEHHWEM, YCHU/IEHWEM U 2
(hr31yeCcKoro ypoBHs. KOMTIIeHCaLyel Jucrepcun
Bcero 3a 6 cemecTp 17
3.3. CamocronaTenbHast padora crygenra (CPC)
Ne Homep n HanMeHOBaHue Oo0nemMm,
CopepikaHue yueOHOro 3aJaHus
n/n pa3aesia TUCHUII/IMHbI qacoB
1 Paszpen 1. OcHOBBI W3yueHue nipe[jyCMOTPEHHBIX NPOrpaMMOM AUJaKTUYeCKUX 3
ONTHYeCKMX BOJTHOBOOB. €AWHMUI] 110 KOHCITIeKTaM ]IEKL]I/Iﬁ n pEKOMEHAyEMOfI JMTeparype
6 23190




2 [ToAroTOBKA K BBITIOTHEHUIO U 3aITUTe J1TaOOpPaTOPHOU PabOTHI 4
" [JeMOHCTpaLsl CBETOBOAHOIO pacrpocrpaHenus. Pacuer
ToKasaresieid rpejioM/ieHus: cpeapbl”.

[ToAroTOBKA K BBITIOJTHEHHIO U 3aITUTe J1TaO0pPaTOPHOU PabOTHI

"HabnroieHre CBeTOBOAHBIX MO/I U OI[eHKA X KOJIMUecTBa'.

IToAroToBKa K BLIMOJIHEHUIO U 3aljUTe J1abopaTopHOI paboThI
"/3MeHeHne nonsipu3alyy B WIMHAPUYECKOM BOJIOKHe' .

5 [ToaroToBKa K KOHTPO/ILHOM paboTe mo paszeny 1. 2

N3yueHue mipe/lyCMOTPEHHBIX MTPOrpaMMO AUJaKTHUeCKUX
eIMHULI 110 KOHCTIeKTaM JIEKIIUM U peKOMeHAyeMo TuTepaType

[ToaroTOBKA K BBHITIOJTHEHHUIO U 3alljuTe 1ab0paTopHOil paboThI
7 "OueHKa KoJIMueCcTBa BOJTHOBOAHBIX MOJ, U IUCTePCUOHHBIX 5
Pazgen 2. TexHonorumn n
XapaKTepUCTHK ONTHYeCKOTO BOJIOKHA'.

BOJIOKOHHO-OTITUYE CKUX —
[ToaroTOBKa K BBHINOJTHEHHUIO U 3alUTe 1ab0paTopHOil paboThI

JIMHWH CBSI3U (PU3UUECKOro |, N
YpoBHSA ITpoekTHpOBaHWe ¥ pacyeT MPOCTeHIIell IMHUM CBSI3U, pacyeT 5

ONTHYECKOTro (3HepreTHYeCKOro) U JUCIepCHOHHOrO OrozpKeTa".

[ToaroTOBKA K BBHINOJTHEHHUIO U 3aljuTe 1ab0paTopHOil paboThI
9 "®a30BbIil U aMIVIUTYHbBIN 5/1eKTPOONTUUECKHE MOZY/ISITOPBI. 5
[IpuMeHeHMe B ccTeMaxX KBaHTOBOU Kpunrorpaduu"

I/IBY‘{EHI/IE npeayCcMOTPEHHBIX HpOFpaMMOﬁ AUTaKTHU4Ye CKNX

10 Pasgen 3. TexHONOTHH e/IMHUL] 110 KOHCIIeKTaM JIeKL[1i1 1 peKOMeHAyeMOol IuTepaType 7
BOJIOKOHHO-OIITHYE CKUX IToaroToBKa K BBHINOJTHEHHUIO U 3aljuTe 1ab0paTopHOil paboThI
11  |muHui cBsi3u pusndeckoro |"IIpoekTHpOBaHMe U pacyeT JIMHUM CBSI3U CO CIIEKTPaJbHBIM 4
YPOBHSI. YIJIOTHEHWEM, YCU/IeHHEeM 1 KOMIIeHcaluel aucrnepcun”.
12 [MoaroroBka K AvddepeHLHaIbHOMY 3a4éTy. 10
Bcero 3a 6 cemecTp 57
4. ®OPMbI KOHTPOJISI OCBOEHUMA JNCLHUII/INHbI
CEMECTP HEJE/I1 CEMECTPA
1 2 3|4|5| 6 | 7 [8/9] 10 1 121314 | 15 | 16 17
6 KTIloc Op | O3 AP | Klloc a3 | AP aud. 3ad.

YcnoeHble 0603HaUEHUS:
o JIP — apiarHOCTHUeCKasi paboTa;
KIIoc — KOHTpOJIb NOCeIaeMoCTy;
[3 — nomaiHee 3asjaHue;
Iud. 3a4. — qudQepeHIMPOBaHHbIN 3aueT.

TeKylHii KOHTPOJIb YCIIEBAEMOCTH CTY/[eHTOB TIPOBO/JJUTCS B JUCKPETHBIE BpEMEHHbBIE UHTEPBAJIBI B
ciepyroumx popmax:
e UArHOCTUYeCKas pabora;
e KOHTDOJIb TIOCEIAeMOCTH;
e JOMalllHee 3aJjaHue.

IIpome)xyTouHas arTecTanus IPOBOAUTCS B hopMax:
e muddepeHMPOBaHHBIN 3aUeT.

7 23190



5. YYEBHO-METOJIMYECKOE 1 THO®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas JiMTeparypa no JUCLUILIMHE:

1. . JI. Kucenés. . KBaHTOBasi 1 onTruecKast 31eKTpoHuka. CaHkT-IletepOypr: Jlans, 2022, 351. pec.

2. JI. B. KouwuH. . JIazepHsble cuctembl 00pabotku u nepefauun napopmaryu. CI16.6T'TY "BOEHMEX" um.
. ®. YcruHoBa, 2011, 31. pec.

3. P. JI. ®pumaH. . BonokoHHO-orITHYeCKHe CUCTeMbl CBsi3u. M.: TexHocdepa, 2006, 5 3k3.

5.2. JlorionHUTeNbHAs IUTepaTypa Mo JUCLUIUIVHE:
He Tpebyercsl.

5.3. [lepuoguueckue U3gaHusi:
He Tpe0yroTCs.

5.4. TlepeueHb pecypcoB UH(OPMAI[HOHHO-TEIEKOMMYHHKAITMOHHOW ceTH "VIHTepHeT", HeoOXOAUMBIX /ISt
OCBOEHUS! TUCIUTUINHBI, 3/IEKTPOHHBIE OMO/THOTEUHbIE CUCTEMBI:

1. http://e.lanbook.com/ — 3BC JlaHs;

2. https://www.urait.ru/ — O6pa3oBarenbHas Tiatdhopma «HOpaliT». 1151 By30B U CCYy30B.;

3. http://library.voenmeh.ru/jirbis2/ — ®yHnamenTansHas 6udbmroreka BI'TY «BOEHMEX» um. [1.®.
YcTuHOBa.

CoBpeMeHHbIe TPoQecCHOHaNBHBIE 0a3bl JAHHBIX:

1. https://rusneb.ru — HatmoHansHas ssekrpoHHast oubmioreka (HOB);

2. https://cyberleninka.ru/ - HayuHast snekTpoHHast 6ubnioreka «KubeprieHuHKa»;
http://www.rfbr.ru/rffi/ru/library - ITonHoTekcToBast 3/1eKTpoHHas 6ubmoTeka Poccuiickoro dhoHga
(hyH/IaMeHTaTbHBIX UCC/IeIOBAaHUH.

VHbopMalMOHHbIE CTIPaBOYHBIE CUCTEMBI:
1. Texakcriept — VTHbOPMaIMOHHBIN TIOPTaI TEXHUUECKOTO peryupoBaHus: HopMel, ipaBuia, CTaHAAPTHI
PD;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - b1 TOCTog
cobctBenHoM redepaiuu BI'TY "BOEHMEX" um. [I. ®. YCTHUHOBa;
3. http://www.consultant.ru/- KoncynsranTtILntoc- nH(opMaliioHHbI# ITOpTas ITPaBoBOM MHPOPMALUH.
5.5. TIporpamMMHOe obGecrieueHue:;
He TpebyeTcsl.

5.6. ndopmalioHHbIe TeXHOIOTUH:

B3anmogeiicTBre ¢ obyuaroumucs nocpegcrsom SMOC Moodle BI'TY «k BOEHMEX» um. [I.®. YctuHOBa.



6. MATEPUAJ/IBHO-TEXHUYECKOE OBECIIEYEHUWE JUCITUII/INHBI

6.1. JleKijnoHHbIE 3aHATHSA:

CreLa/IM3UpOBaHHbIe TpeOOBaHus 110 000PYZAOBaHMIO OTCYTCTBYIOT; ayAUTOPHUS C TIOCAZOUHBIMU
MeCTaMHU I10 KOJIMYeCTBY CTYZIeHTOB; [OCKa.

6.2. J/TabopaTopHbIe 3aHATHA:

1. KomribtoTepHbIi KOMIIEKT;

2. IlpoekTop;

3. Usmepuresns motrHocty Ophir Vega ¢ nsMepuTenb-HBIMU FOJIOBKaMU;
4. Kamepa Ophir Spiricon SP620U;

5. Jlasep roctupoBounslii JII'H.

6.3. IIpouee:

1. pabouee mMecTo TIperioJjaBaresisi, OCHaIleHHOe KOMITBIOTEPOM C IOCTYTIOM B VIHTepHeT;
2. pabourie MecTa CTY/IEHTOB, OCHAIIleHHbIE KOMITbIOTEPAMU C JOCTYTIOM B VIHTepHeT, TipefiHa3HaueHHbIe
I71s1 pabOTRI B 3/IEKTPOHHOM 00pa30BaTe/IbHOU Cpefie.



ITpunoxenue 1
K paoueii mporpaMme AMCLUILIHHbI
OIITUYECKHUE CUCTEMBI NEPEJAYU MTHO®OPMALIIN

AnHoTanusa paboueii nporpaMMsl

Juciumuinaa OITTUYECKUWE CHUCTEMBI  IIEPEJAYUN WMH®OPMAIUU  geisercs
JUCLUIIMHON YacTH, (JOpMHPYeMOH yYaCcTHHMKaMH 00pa3oBaTe/IbHBIX OTHOIIEHHH 0/10Ka 1, mporpaMmbl
TOATOTOBKM 10 HarmpasyieHuto 12.03.03 domoHuka u onmouHgopmamukd. JUCIUTIMHA peann3yeTcs Ha
tdakynerete M WubopmauyonHeix u ympaenstoimmx cucteM BI'TY "BOEHMEX" um. .®. YcruHOBa
kadenpoit 1 TASEPHAA TEXHUKA.

JucrunivHa HatjesieHa Ha hopMHpOBaHHe KoMhemeHYuli:
[ICK-2.1 crocobHOCTh K aHajM3y TIOCTAaBJeHHOW 3a/lauMl  WCCIeAOBAaHUN B 007acT  (OTOHWKU W
onToNH(OPMaTHKH;
TICK-2.4 criocobHOCTh OTpe/ieisiTh TpebyeMble rapamMeTphbl CUCTeM 00pabOTKU CUTHAIOB U TPAKTOB Tepejaun
B 3aBUCUMMOCTHU OT CBONCTB UCTOUHMKOB U MPHUEMHUKOB UH(OPMaLIUH.

CoaeprkaHye OUCLIMILIMHBI OXBAaThiBaeT KPYTI BOIIPOCOB, CBSI3aHHBIX C C TEOPETHUECKHUMU W (PU3MUeCKUMU
OCHOBaMH OITHUYECKUX CHUCTeM Tepejaun vH(popMali. B cOOTBeTCTBUM C COBpPeMEeHHBIMH TeHZEHLMSMHU B
JVCLIMIIIMHY BK/IIOUEHO paCCMOTPeHHe OCHOB KBAHTOBOM KpUNITOrpauu U MPOUYMX aKTya/lbHbIX HalpaBieHU .

[TporpamMmoi1 AUCLIUIIMHEI TIPe/lyCMOTPEHBI CJle[yIoIIe BH/bI KOHTPOJIA:

TeKyuii KOHTPOJ/Ib YCIIEBAeMOCTH CTYE€HTOB IIPOBOAAUTCS B IUCKPETHbIE BpeMeHHble HHTepPBAa/IbI B
cnepyronumx dhopMax:
e IMarHocTUYeckas pabora;
e KOHTPOJIb TIOCELAeMOCTH;
e /lOMalllHee 3a/laHue.

ITpoMexxyTouHasi aTTecTalys MPOBOAUTCS B (hopmax:
e uddepeHMPOBAHHBIN 3a4erT.

OO01jast  TPYyI0EMKOCTb OCBOEHHUSI [AUCLUIUIMHBI cocTaBiaseT 3 3.e., 108 u. TIporpamMMoM AWCIUITHHBI

MIpelyCMOTPEHbI JIEKIIMOHHBIe 3aHaTHS (34 4.), mabopatopHelii mpakTkyMm (17 4.), camocTosTe/ibHas paboTa
ctyzeHrta (57 4).
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IIpunoxenue 2
K paoueii mporpaMme AMCLUILIHHbI
OIITUYECKHUE CUCTEMBI ITEPETAYU NTHOOPMALINN

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUA

PekoMeH/Jaliiy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

TpynoeMKOCTb OCBOEHMS JUCLMITIMHEI cocTaBageT 108 4., u3 HUX 51 4. ayJUTOPHBIX 3aHATHM, U 57 4.,
OTBe/|eHHbIX Ha CaMOCTOSITe/IbHYI0 paboTy CTyZeHTa.

PekoMeHzIalIK  TI0  pacripe/ie/ieHHI0  yueOHOTO BpeMeHU M0 BHJ]AM CAMOCTOSITE/TbHOM paboThl M
pasjeniam JVCIUI/IMHLI TIPUBE/IeHbI B TabTHIIE.

KoHTponb 0CBOeHUMs! AWUCLMIUVIMHBI IIPOM3BOAWUTCS B COOTBeTCTBUM C IlonokeHHMeM O TeKylleM,
py6eKHOM KOHTPOJIe YCIIeBaeMOCTH U TIPOMEKYTOUHOM aTTecTariiy 00yJarouxcsl.

®opMBbl KOHTPOJISI M KPUTEPUH OLIeHUBAHUs TIPYBe/ieHbl B TPUIOKeHHH 3 K Paboueii mporpamme.

TpyRoeMKOCTB,

HaumeHoBaHue padoThI PekomeHnjyemas iuTeparypa uac

Paspen 1. OcHOBBI ONITHYECKUX BOJIHOBO/IOB.
N3yueHue ripelyCMOTPeHHBIX ITPOrPaMMOi
IUIAKTUUeCKUX eUHUI] I10 KOHCTIEKTaM JIeKIUM U 3
pPEeKOMeHIyeMOU TuTepaType
IToaroToBKa K BHITIOIHEHUIO U 3alIUTe JTaD0PaTOPHOH
paboTsI "/JeMOHCTpalLYsl CBETOBOAHOTO

pacripoctpaHeHusi. PacueT noka3sareJieil rpeyioMeHu st 4

cpefpI”. P. JI. ®pumaH. . BosiokoHHO-

IToaroToBKa K BHITIOJIHEHUIO U 3alIUTe J1a00pPaTOPHOH OMTHHECKHE CHCTEMEI CBA3H: M.

pabotel "HabsrofeHre CBeTOBOAHBIX MO/ U OLIEHKA UX Texnocgepa, 2006 (1, 2) 4

KOJIN4YecTBa'.

IToaroToBKa K BHITIOJIHEHUIO U 3alIUTe J1a00PaTOPHOH

pabotsl "VM3MeHeHHe MoJIpU3aLiug B 4

LWIUHAPUYECKOM BOJIOKHE".

IToaroToBKa K KOHTPOJILHOM paboTe 1o pasgeny 1. 2
Wroro no pasgeny 1 17

Pa3zgesn 2. TexHO10r UM BOJIOKOHHO-ONITHYECKHX JIMHUH CBA3H (U3HYECKOro ypPOBHS.

V3yueHue rpeflyCMOTPeHHbIX IIPOrpPaMMOi
JUAaKTUYeCKUX eZIMHUL] II0 KOHCIIeKTaM JIeKLUHM 1 4
PEKOMEeHAyeMOU TUTepaType

IToAroTOBKa K BBITTOTHEHUIO U 3alljUTe 1ab0paTopHOiM
pabotel "OLieHKa KOTMYeCTBa BOJTHOBOJHBIX MO/, U
JWCIIePCUOHHBIX XapaKTePUCTUK ONTUUECKOTO
BOJIOKHA".

P. JI. ®puman. . BonokoHHO- 5
ONTHYeCcKHe CUCTeMBbI CBS3U: M.:

v Texuocdepa, 2006 (1, 6)
IToAroTOBKA K BBITTOTHEHUIO U 3allfUTe J1ab0paTopHOM I J1. Kucenés. . KBanToBasi i

" o hed
paboThl "TIpOeKTUpOBaHKE U PACUEeT MPOCTeHIIeH OTITHUeCKast 3/1eKTPOHHKa: CAHKT- 5
JIMHUU CBSI3M, paCueT ONTUYECKOTO (IHEPreTHUeCKOro) MerepGypr: Jlanb, 2022 (9, 12)
Y IMCTIepCUOHHOrO GrofpkeTa". ’ ’
TToAroTOBKA K BBIMOTHEHUIO U 3allfUTe 1ab0paTopHOM
paboTel "da30BbIi U AMITTATYIHBINA

371eKTPOOIITHYECKHe MOAY/ATOPLI. [IpiMeHeHue B >
cucTeMax KBaHTOBOM Kpuntorpaguu”

Wroro 1o pasgeny 2 19

Pazgen 3. TexHos10ruy BOJIOKOHHO-ONITHYECKHX JIMHUH CBA3H (U3HYECKOro yPOBHS.

N3yuenue rpefycCMOTpeHHBIX TIPOTPaMMOM P. JI. ®pumaH. . BoioKOHHO-
JUAKTUYeCKUX eZIMHULL II0 KOHCIIeKTaM JIeKLUH 1 OITHUeCKHe CUCTEMBI CBsI3U: M.: 7
peKOMeHAyeMOoM JIhTepaType Texuocdepa, 2006 (6-9)
TToAroToBKa K BBIMOHEHHIO U 3amiuTe naboparopHoii | JI. b. KounH. . JlasepHble cucTeMbl 4

paboThl "TIpOeKTUPOBaHKE U PACUEeT JIMHUU CBSI3U CO 06paboTky 1 nepesaun HHpOpMaLu:

11 23190



CTIeKTpabHBIM YTUIOTHEHUEM, YCUIeHHEeM U
KOMITeHCalyen AUCrepcun’.

CII6.BI'TY "BOEHMEX" um. [I. @.
YctrHoBa, 2011 (Bce)

[Moaroroeka K guddepeHMaTEHOMY 3aUéTy. 10
Wroro no pa3geny 3 21
12 23190




IIpunoxenue 3
K paoueii mporpaMme AMCLUILIHHbI
OIITUYECKHUE CUCTEMBI ITEPETAYU NTHOOPMALINN

®OH/J] OODEHOYHBIX CPECTB

®oH/[| O1[eHOYHBIX CPe/CTB, MO3BOJISIOIIHE OL[eHUThL Pe3y/IbTaThl 06yUeHH s 10 JaHHOM AUCIUIT/IMHE, BKIFOYAIOT
B ce0s:

e UarHocTUYecKas paborta

*  KOHTPOJIb MOCEIIaeMOCTH;

e JOMalllHee 3a/]aHue;

e muddepeHITMPOBAHHLIN 3aUeT.

Kputepuu oneHuBaHus

Juarnocruyeckas pabora
[uarHocTtrueckast pabora mpoBogutcs B popme Tecta B SMOC Moodle:

e IIpU NIPaBWJILHOM OTBeTe MeHee yeM Ha 60% BOIPOCOB - He aTTeCTallys;
¢ TIpU MpaBUILHOM OTBeTe Ha 60% BOTIPOCOB U OoJiee - aTTecTarysl.

KoHTposb mocenjaeMocTu
KoHTposb nocelienyst 1ab0paTopHbIX 3aHITHH

JlomaiiiHee 3a/jaHue
Tembl: pa3paboTKa MPOEKTOB ONTHUECKUX JTUHUN CBSI3H.
HomaiiiHee 3a/jaHue TIPeJCTaB/SIOTCS B TT€UaTHOM WM PYKOITUCHOM Gopme. [JorycKaeTcst BBITTO/THEHMEe
PacyeToB «BPYUHYIO» WM UCIIO/Ib30BaHUEe CCTeM aBTOMAaTU3alliy MaTeMaTHueCKUX pacueToB. Kakzoe
3a/laHUe COfIEPXKUT HAabOp UCXOHBIX IaHHBIX B COOTBETCTBUM C TEMOW WH/IUBH/TYaIbHOTO 3a/JaHUSI.
KpuTepuu o1ieHUBaHUS:
[oMmaiiHee 3a/laHyie CUATAETCS BLITIOJTHEHHBIM YCITelTHO (TTPUHUMAETCST) TIPY CIeIIOIINX YCIOBUSIX:
* MpaBU/ILHOE BBHITIOJTHEHWE BCeX TTYHKTOB (3a7au), ITpelyCMOTPEeHHBIX 3a/laHreM;
* IpaBWIbHOE 0(hOpPMJIeHHE BCEX Pe3y/IbTaTOB B COOTBETCTBUH C TPeOOBAaHUSMU TOCYAaPCTBEHHBIX CTaHJAPTOB

JAuddepennypoBanHblii 3aueT

K muddepeHLpOBaHHOMY 3a4yeTy AOMYCKAlOTCS CTYIEeHThI, KOTOPbIe BHITIOJHUINA BCe 1abopaTopHbie
paboThI U C/ja/u OTYEThI, CJJA/IN BCe TEeCThI.
3aueT MPOBOJUTCS B YCTHOH (hopme 110 OrmeTam, BbIZIAHHBIM TperoziaBatesieM. CTyAeHT /J0/DKeH ITOATOTOBHUTS,
T0JIb3YSICh KOHCIIEKTOM, COCTaB/IeHHBIM [10 MaTeprasnaM Kypca, OTBeTUTh Ha JiBa BOIIPOCa.
O1jeHKa «OTJIMYHO» CTaBUTCS, €CJTM OTBeT SIB/IAeTCs MOHBIM Y paBUIbHBIM. Marepuran U3ioxeH B
OIpe/ie/IeHHOM JIOTUYeCKOU 0 c/1eloBaTe/IbHOCTU. [1py oTBeTe Ha JOMO/IHUTE/IbHBIE BOIIPOCH] CTYAEHT MoKas3all
3HaHHe OCHOBHBIX MOHATUNA U POPMYIL.
OlleHKa «XOpOILIO» CTaBUThCS, €C/IM OTBeT SIBJIsIeTCs] I10/IHBIM Y IPaBU/IbHBIM, I1PU 3TOM /I0MY1LeHbI
HecylIlecTBeHHbIe OIIMOKH, UCIIpaB/ieHHbIe M0C/Ie HaBOAMILMX BOIIPOCOB Iperiofasaresisi. [Ipu oTBeTe Ha
JIOTIOJTHUTE/TbHBIE BOTIPOCHI CTYAEHT IeMOHCTPUPYeT IIOHMMaH1e OCHOBHOTO COZiepyKaHHsl y4eOHOro
Marepuasna. CTyzieHT cBOOOJHO OpHUEeHTUPYeTCs B MaTepyasie, U3/10)KeHHOM B KOHCIIEKTe.
OreHKa «y/|0B/IeTBOPUTEILHO» BBICTABJISIETCS], €C/TM CTYAeHT 00HApY>KHUBaeT 3HaHUe U IOHMMaHKe MaTepyasna
Kypca, HO M3/1araeT MaTepHrasl HeTloTHO U JIOTyCKaeT CylleCTBeHHbIe OIMOKA B JOPMYTUPOBKE OCHOBHBIX
noHsTUH U popmys. OTBeT Ha [J0IIOIHUTe/IbHbIE BOIIPOCH! BbI3bIBaeT y 5K3aMeHYeMOro 3aTpy/HeH!s UK
COJIEP>KUT OIIMOKH, KOTOpbIe OH MOYKET UCITPaBUTh
TI0C/Ie HAaBOZSIIMX BOIIPOCOB.
OLleHKa «Hey/|0B/IeTBOPHUTE/TLHO» BBICTAB/ISIETCSI, €C/IH TIPY OTBeTe 00HApY>KeHO HellOHMMaHHe OCHOBHOTO
cofiep)KaHus yueOHOTo MaTepyasa Wil JOMyLIeHbl CylleCTBeHHbIe OIMOKM, KOTOPbIe yUall[uiics He MOXKeT
WCTIPaBUTh TPU HaBOJMIIMX BOMPOCAX MperofaBaTeis.
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[MacriopT doHa OLIEHOUHBIX CPeJICTB
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3 6 Pazpen 1. OcHOBBI ONITHYECKHUX 38 | 21 | 12 9 17 35 | 30 KonTposnb
BOJIHOBO/IOB. MOCeIIaeMOCTU
Pazpen 2. TexHosoruu HOCIEOH;(SESETH
3 6 |BOJIOKOHHO-ONITHUECKUX JUHUA | 33 | 14 8 6 19 30 | 35 ,[[OLlaaLHHee ’
CBA3U (PM3UYECKOT0 YPOBHS.
3a/laHue
Pazpnen 3. TexHomoruu nocIEOH;gzg]c:m
3 6 |BO/IOKOHHO-ONMITHUYECKHUX JuHUM | 37 | 16 14 2 21 35 | 35 ,Z[OLII;}[aLLIHee ’
cBsi3M (pr3uuecKoro ypoBHs.
3a/laHue
Bcero 3a 6 cemectp 108 | 51 | 34 17 57 | 100 | 100
Bcero mo auciunnHe 108 | 51 | 34 17 57 | 100 | 100
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Kputepuu oneHuBaHus

IICK-2.1
Ne 1
Ne 2
Ne 3
No 4
Ne 5

Ne 6
Ne 7

Ne 8

Ne 9
Ne 10

Ne 2

Ne 3

Neo 4

Bonpocbl omkpbimozo muna:

Cursas B ONITOBOJIOKOHHOM Tpacce 3aryxaeT B 4 pa3a. KakoBo ee 3aryxanue B dB?
Borunciiute morrHOCTh B dBm. 0dBm + 0dBm=?

OT yero 3aBUCUT XpOMaTUUeCKasi JUCTIepCusi?

Kaxkoi#i TUM CriTUTTEPOB MOXKET UMETh JTF00yH0 KOHGUTypaLMI0 KOJTUUeCTBa BXOAHBIX U
BBIXOZHBIX TIOPTOB?

Kaxkoii anemMeHT 103BOJISIET Pa3fesisiTh U 00beUHSTh B OAHOM BOJIOKHE CUTHAJIBI,
PacrpoCTPaHsOLMeCs B pa3HbIX HalpaB/IeHUsIX, HO Ha OHOM JIJTHe BOJTHBI?

Ha kakoii /jyjiiHe BOJTHBI MOXKET HaKauMBaThCsl 3pOMiA? (YKa>kuTe B HM)

Brruvcivre MomHOCTS B MBT (OKpyI/IMTE [10 L{e/IbIX):

10dBm-7dB="?

Yem o0ycioB/ieHbl 3 HCTOPHUUECKH CIOKUBILMXCS ""OKHA MTPO3PauyHOCTU" B KBapLIEBBIX
BOJIOKHaX?

B yem 3aksttouaeTcs CyTh CMIEKTPabHOIO yIJIOTHEHUS?

Kakwue yactotHble tyianbl DWDM cunraroTcst Haubosiee pacripocTpaHeHHBIMU? (OTBET
ykaxkuTe B ['T'1r)

Bonpocb! 3akpbimozo muna:
ITpH KaK¥X yCI0BUSIX OyZyT OTUET/IMBO TPOSIBISATHCS HelMrHeHHbIe 3 heKTh?

BapuaHTbI 0TBeTOB

A). Bonbliias pa3HOCTb MIOKa3aTesieil peyioM/eHu s

B). Manast ontryeckast MOIL[HOCTb, HO OOJIbIIIast AUCTAHLUS
B). Bbicokast MOIIIHOCTB M3/Ty4eHus U 00JIbIlve AUCTaHLUN

I'). IIpy ueTHIPEXBOIHOBOM CMeLIeHUH
K uemy MO)KeT IpUBOAWTE JUCIIEPCHOHHOE YLIMPeHre UMITY/IbCOB CUrHama?

BapuaHTBI 0TBeTOB
A). ISI

B). OSI

B). ASE

I"). PMD
K uemy MO)KeT IpUBOAWTE JUCIIEPCHOHHOE YLIMpPeHre UMITY/IbCOB CUrHama?

BapuaHTBI 0TBeTOB
A). ISI

B). OSI

B). ASE

T). PMD
Kak M0)XHO TTO/THOCTEIO I/IBGHBI/ITLCH oT MOAOBOﬁ ,E[I/ICHEPCI/II/I?

BapuaHTBI 0TBeTOB
A). TlepeiiTi Ha AJIMHY BOHBI HYJIEBOW AUCIIEPCHU
B). Ucnonb3oBath rpajueHTHbIE BOJIOKHA

B). ITepeiiTi B OIHOMO/IOBBII PEXXHUM pabOThI
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Ne 8

Ne 9

Ne 10

I'). cnonp30BaTh BOMIOKHA C HEHY/IEBOM CMEILIEHHOU JUCTiepcueit
Yem 00yC/IOB/IEHO BOTHOBOAHOE PaccesiHue?

BapuaHTBI 0TBeTOB

A). dyHaMeHTa/IBHBIN THIT paccesiHusi, 00yC/IOB/IeHHbBIN BOJTHOBOM MPUPOZON CBeTa
B). HecogepiiieHCTBO reoMeTpUueCcKoi hopMsl, fedopMaliii, MUKPOU3THObI U T.I1.
B). D10 pe3ynbTaT BOJTHOBOJHOIO pacpoCTpaHeHHs CBeTa

I'). Paccesinue Ha JIOKa/IbHBIX HEOJHOPOAHOCTSIX B BOJIHOBO/IE
Kaxkoii TUM NOT/IoN[eHNsT MOXKeT ObITh TIPAKTHUeCKY TIOJTHOCTBEO MCKITHOUEH TPU
KaueCTBEHHOMN OUMCTKE ChIPhs U COO/MIOIEHNY TEXHOJIOTUN MPOU3BO/ICTBA?

BapuaHTbI 0TBeTOB

A). TToTepy, BbI3BaHHbIE HETMHENHBIMU 3¢ deKTamMmu
B). Ilotrepu Ha paccesiHue

B). BosnHoBoHOE pacceusiHue

F) HOTEpI/I Ha TOCTOPOHHUX BK/THOUEHUAX U JIOKA/IBHBIX 3arPA3SHUTEIAX

KakunMm 06pa3oM MOXXHO TIpHBECTH pe3y/BTUPYIOLIYI0 XPOMaTHUeCKY0 JMCIIEPCHIO B
HOJIb WIN 3HAYUTEeIbHO YMEHBIINUTD ee?

BapuaHTBI 0TBeTOB

A). CKOMITEHCUPOBATH TOJIOKUTETbHYIO BOJTHOBOHYIO MCIIEPCUIO OTPHLIATE/ILHOM
MaTepraabHOU

B). CkoMmieHCHpOBATh TOJIOXKUTE/IbHYI0 MaTepuabHY0 JUCTIePCHIO0 OTPULIaTeIbHOM
BOJIHOBOJTHOM

B). VI3rotoBUTE BOJIOKHO C MJealbHOM reoMeTpruuecKoi (hopmMoii, MCKITIouUaroLLeit
BO3HUKHOBEHHE IUCIIEPCUU

I'). TIp¥uMeHUTh UCTOYHUK U3/TyUeHUs ¢ 6eCKOHEUHO Y3KUM CIIEKTPOM
Kaxkasi mpobiema xapakTepHa ZiJisi O[[HOBOJIOKOHHOM JTMHUM CBSI3H, Peasii30BaHHOMN Ha
LIUPKY/IATOpax?

BapuaHTbI 0TBeTOB

A). llymsl

b). Bricoku 3aryxaHus

B). Hu3kas ckopocTh niepefiauu

I'). Bonbias BOCIPUMMYKMBOCTE K OTpaykKeHUsIM CUrHasIa
Uro siBnsieTcs akTBHOU cpefjori B EDFA?

BapuaHTBbI 0TBeTOB

A). BomnokHo, ierupoBaHHOe UTTepOueM
B). Bo/iokHO, 1erupoBaHHOe 3p6reM

B). BosiokHo, jieTUpOBaHHOE TY/LTHEM

I'). BosiokHO, 1IerMpoBaHHOE TI0JIOHHUEM
V3 KaKuX 371eMEHTOB COCTOUT NAaCCUBHBIA MY/IBTUILIEKCOP?

BapuaHTbI 0TBeTOB
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IICK-2.4

Ne 1

Ne 2

Ne 3

Ne 4

Ne 5

Ne 6

Ne 7

Ne 8

Ne 9

Ne 10

Ne 1

Ne 2

Ne 3

A). LupkynsaTopsl
b). PasBeTBUTEM (CTITUTTEPHI)
B). LIupkynaTopbl U U305 TOPbI

I'). ToHKOTI/IEHOUHBIE (PHTETPHI

Bonpocbl omkpbimozo muna:

CKOJTBKO AYTIEKCHBIX KaHA/IOB CBSI3U B OFJHOM BOJIOKHE MOXKET 00eCITeUrTh TeXHOIOTHS
CWDM?

YKayKUTe UaCTOTHBIN IIIar MeXX/Iy coCeJHUMH KaHaraMmu B cucteMe CWDM. (Ykaxure
OTBET B HM)

CKOJIbKO KUIOMETPOB 00BIUHO MaKCHMaJ/lbHast Aa/ibHOCTD /11 10I°6/C KaHa/IOB CBSI3M I10
TexHosioruu CWDM?

CKOJIBKO BO/THOBOJHBIX MOJ], MOJKET CYII|eCTBOBaTb B BOJIHOBO/|E C FeOMeTpUUYeCKUM
(hakTopom g=4, ecru AyivHa BOyIHBI u3nydenns 1500HM, arameTp BosHOBOAA 20 MKM, a
uucsiosas aneprypa 0.18?

Kakoe onTrueckoe BOJIOKHO TIPH TIPOYMX PaBHBIX yCIOBUSIX 00€CTIeunT OO0IBIIYIO
CKOpOCTb Ilepefiauun?

CKOJIBKO /IJTUH BOJIH UCITOJIB3YeTCS B JYTIJIEKCHOM ONTOBOJIOKOHHOW JITMHUM CBSA3U
WDM?

OrnTryeckoe U3IyueHus: MOLHOCTB0 1MBT femutcs B crtutrepe 1x10. Kakyto
ONTHYECKYIO MOLJHOCTb MOXKHO O’KUZIaTh Ha BBIXOZe Kakoro u3 noprtos? (OTBeT faliiTe
B 1bMm)

ITBa curHasa ¢ MOIHOCTBIO 10 1MBT 06beuHAI0TCS B ciiiTTepe 2X1 ¢ OJUHAKOBBIM
ko3¢ duLreHToM fenneHust/obbearHenys. Kakasi ontrdeckast MOLHOCT (B MBT) Oyzer
Ha BBIXO/le 1ocsie 00beArHeH s ?

Kakoti ypoBeHb curHasa OyzieT Ha BbIXO/le pa3BeTBUTeNS 1xX4 ¢ 0IMHAKOBLIMU

K03 duleHTaMu JiesieHus], eC/TU Ha ero BXO/| TIoJaeTcsi ONTHUecKasi MOIHOCTh 1MBT.
(ITpexncraBbTe OTBET 3HAUEHHEM OKPYIJIEHHBIM /10 COTHIX B AbM)

CKOJIbKO BOJTHOBOZAHBIX MO/l MOKET CYIlleCTBOBaTh B BOJTHOBOZE C TeOMeTprUUeCKUM
(hakTopom g=4, ecyiu AyiiHA BOJIHBI u3nydeHus 1500HM, uamMeTp BOJIHOBOZA 25 MKM, a
yurcsoBas aneptypa 0.18?

Bonpocbl 3akpbimoeo muna:
Y Kakoro THra BOJIOKHA 00Jiblile HarpaB/Isiolye CBOMCTBA?

BapuaHTBI 0TBETOB

A). ManomopoBoe

b). He 3aBucuT 0T THMa BOJIOKHA
B). MHoromogoBoe

I'). OnHomopoBOE
Kakoti T BosiokHa 06/1agaet 60/bIIMM KPUTHUYECKMM PaUyCOM H3ruba?

BapuaHTBI 0TBETOB
A). MHoromozoBoe
b). ManomopoBoe
B). OnnomogoBoe

I'). He 3aBUCHT OT THUIIa BOJIOKHA
Ykaxwure cravgapt UTI gist ofHOMOZOBBIX BOJIOKOH

BapI/IaHT])I 0TBETOB

A). G.654
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B). G.652
B). G.651

T). G.653

Ne 4 Kaxkoii THIT ONITHUECKOTO KOHHEKTOPA 00eCreunBaeT MUHUMAIbLHBIE OTPayKeHUsT
OIITUUECKOIr'o CUrHasna?

BapuaHTBI 0TBeTOB
A). SC/UPC
B). FC/APC
B). LC/UPC

. ST, SMA
Ne 5 UTo HageXHee UCIOIb30BaTh JI OpraHru3alyMy OJHOT0 AYIJIEKCHOTO KaHasla CBS3U B
OZIHOM BOJIOKHE?

BapuaHTBbI 0TBEeTOB
A). PasBetBurenu 70%/30%
b). PassetBurenu 50%/50%
B). TorkoruieHOUHbIe GUIBTPHI U [IBE JJIUHBI BOJTHBI
I'). Liupkynaropsl
Ne 6 C NOMOII[bIO KAaKOTO 3/71eMEHTa BOJIOKOHHOM ONTUKK 00BeJUHSIOT U3TyUeH ST HAKAUKU U
W3y4yeHre Hecylllee CUrHas?
BapuaHTbI 0TBETO
A). N3onsTop
b). WDM koMrIioHeHT
B). Llupkynsarop

IN). Cnnuttep
Ne 7 Uem CWDM npyHLMNMANBHO OT/IMYaeTcss oT DWDM?

BapuaHTBI 0TBETOB

A). KaHanbHOl CKOPOCTBIO Mlepefauu

b). KonuecTBom KaHa/IOB ¥ YaCTOTHOM CETKOM
B). lanbHOCTBIO TIepefjaun

I'). Vicrionib30BaHrEM MYJTBTUTIIEKCUPOBAHMUS T10 JJIHE BOJTHEI
Ne 8 ITpu Kakux yCIOBUSIX OYyT OTUET/IUBO MPOSIBASTLCS HeMHelHbIe 3(hheKThI?

BapuaHTbI 0TBETOB

A). bonblas pa3HOCTb MOKa3aTesiei peioM/IeHNs

B). Manast ontrueckasi MOIL[HOCTb, HO OOJIbIIIast AUCTAHIUS
B). Bbicokast MOIIIHOCTE M3/y4YeHust ¥ 00JIbILIMe AUCTaHLUN

I'). Ilpu yeTBIPEXBOIHOBOM CMeLIEeHUU

Ne 9 Kakue nipoiiecchl OrpaHUYMBAOT TIOBLIILIEHHE ONITUYeCKOM MOIIHOCTH AJIsl YBeTMUeHUsI
JATbHOCTUA MarvuCTPaabHbIX JIMHUM CBS3U?
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Ne 10

Ne 11

BapuaHTBI 0TBETOB

A). Bonbline 3aTyxaHus B ONITUUECKOM BOJIOKHE

b). PaspyiieHre onTHyecKoro BOJIOKHA MPU OOJBILION ONTHUYeCKOW MOIIHOCTH
B). HeBo3Mo>KHOCTE mostyueHus 6osbliioro ycunenus B EDFA

I'). Henunetinbie npouieccel: BKP, BPMB, ueTbipexBo/HOBOE cMellleHue U T.[.
Kaxkoe ycTpoiicTBO ciyXuT Ajisi 06beiiHeH s HeCKOMBbKUX JJTAH BOJTH B CUCTeMax
CIIeKTPa/bHOIO YIIJIOTHEHUS?

BapuaHTBI 0TBeTOB
A). MynbTUIIIEKCOD/ IEMYIBTUTIIIEKCOD
B). MHOronopToBbI CITMTTEp/pa3BeTBUTE/Tb

B). IInanapHslii cyMMaTop/pa3BeTBUTENTb

I'). Lupkynsarop

N3nyuenue morHocThio 30MBT nipoiiio mo MHUM € 3aTtyxaHueM 946, a mocre B
pasBeTBuUTese 1X2 pa3gennniock B cooTHoleHnr 10/90%. Kakast onTiyeckasi MOILHOCTb
OyzieT Ha KaXk/]OM BBIXO/I€ Pa3BETBUTEIS?

BapuaHTbI 0TBeTa

A). 0.2abm / 1.80bm
b). 0.3nbm / 2.7n1bm
B). 0,4nbm / 3.6nbMm

IN.0,5abMm / 4,50bm
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