AO «AKaeMusi NOrUCTUKM N TPaHCnopTax»
VIHCTUTYT «ABTOMAaTM3aLMSA U TENEKOMMYHUKALUN»

Kadeapa «MHhopMaLMoOHHO-KOMMYHUKALMOHHbIE TEXHOMOTUN»

YTBEP>XJARO

Mpeacepatens YC

Amunpranvesa C.H.

LU 23r.
KO 23r. np.Nen,

NMPOIrPAMMA
ATTECTALUMOHHOIO (KOMIT/IEKCHOI'O) SK3AMEHA

no obpasoBaTesibHOM nporpamme «6B06209 - PagmMoTexHWKa, 3/IeKTPOHUKA U
TeNeKOMMYHUKaLUN»

Anmatbl, 2023



Mporpamma  ATTeCcTauMOHHOrO  (KOMMMEKCHOro)  aK3ameHa No  6a3oBo K
NPOUANPYIOLLMM AncuMnIMHam obpasosaTenbHOM «6B06209 - PagnoTexHuKa, 3NeKTPOHUKA U
TeNIeKOMMYHUKaLmm» cocTaBneHa B cooTBeTcTBun ¢ TOCBUIIO, yTBepKAeHHbIX [1prKasom
MuHUCTpa Hayku W Bbicliero ob6pasoBaHus PK Ne 2 ot 20 wwons 2022r., ¢ U3MEHEHUAMM
MprkasoM MwuHUCTpa HayKu U Bbicllero obpasosaHus PK Ne 21 ot 19 aHBaps 2023r., TUNoBbIX
npasu/  [eATeNbHOCTM OopraHuM3auuii  06pa3oBaHUA  COOTBETCTBYHOLMX TWUMOB W BUZOB,
yTBEPXAeHHbIX MMprkazom MwuHucTpa 06pazoBaHns M Haykm PK Ne 595 ot 30 oktabps 2018
roga, ¢ musMeHeHuamu lMpukasom MwuHUCTpa Hayku W Bbiclwero obpasosaHus PK Ne 379 ot
02.08.2023r., ob6pa3oBaTe/ibHO nporpammbl «6B06209 - PagnMoTexHMKa, 3MEKTPOHWKA W
TeNneKOMMYHUKauumy», paboumnx yuebHbIx nporpamm gucumnavd (PYTA).

dopma 06yyeHUs: 04Has YCKOPEHHas!, o4Has ¢ npumeHeHnem OOT.

Mporpamma paccmoTpeHa W 06Cy)xaeHa Ha 3acegaHun Kadeapbl WHhopmauoHHO-
KOMMYHUKaLNOHHbIE TEXHOMOT N ».
MpoTtokon Ne 2 oT «17» okTs6ps 2023 T.

3aBeaytoLmii Kaeapoii
«NH(OopMaLMOHHO-KOMMYHUKALIMOHHbIE TEXHONOTN» KacbimoBa [.T.

Mporpamma paccMoTpeHa W opobpeHa Ha 3acegaHum KOK  YMB  uvHCTUTYTa
«ABTOMATU3aUMNA N TENEKOMMYHUKALNN».
MpoTokon Ne 2 oT «18» okTsbpa 2023 T.

Mpepcepatens KOK-YMB nHctutyTa
«ABTOMaTN3aUMSA U TeIEKOMMYHUKaLM»

[MporpamMma paccMoTpeHa U pekoMeHAoBaHa Ha yTeepXaeHue YC Ha 3acefaHun YMC,
MpoTokon Ne 1a  oT «19» okTA6psa 2023 T.

Mpepcepatens YMC
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CopepxaHue

Llenb ATTeCcTauyMoHHOro (KOMM/IeKCHOro) aKk3aMeHa

PernameHT npoBefeHns ATTeCTaLMOHHOIO (KOMMIEKCHOr0) aK3ameHa
Kputepmmn 1 nokasartenn oueHKM 3HaHUiA 00yYatoLmxcs

CopgepxxaHve ATTecTauMOHHOro (KOMMIEKCHOM0) 3K3aMeHa
PekomeHayemasa nutepaTtypa

E\l(ﬂ-h-b



1 Llenb ATTecTaumoHHOro (KOMM/IeKCHOro0) aK3aMeHa rno o6pas3oBaTe/ibHON NporpamMmve

Llenbto  ATTecTauMOHHOro  (KOMM/IEKCHOr0) 3K3aMeHa Mo 6a30BOM M MPOAIMPYHOLLM
avcumninHam - obpasoBaTeibHOW  nporpammvbl - «6B06209 - PafMOTEXHUKA, 3MEKTPOHMKA W
TeNeKOMMYHMKaUMN» ABNAETCA OMpefeNeHe CTEeMneHn COOTBETCTBMA YPOBHS MOArOTOB/IEHHOCTM
BbIMYCKHMKOB TpeboBaHnaM TOCBWINO 6akanaBpuata, yTBEPXAEHHbIX MprKazoM MUHMUCTpa HayKu
1 Bbicwero obpazoBaHus PK Ne 2 ot 20 mons 2022r., ¢ nsMeHeHusaMn pukasom MUHUCTpa HayKu
N Bbicllero obpasoBaHnAs PK Ne 21 oT 19 saHBaps 2023r., TWMOBbIX MpaBui AEATENbHOCTM
opraHusaumii  06pa3oBaHWs  COOTBETCTBYIOLUMX TUMOB W BUAOB, YTBEPXKAEHHbIX [pUKasom
MuHucTpa obpazoBaHust U Hayku PK Ne 595 oT 30 okTsi6ps 2018 rofa, ¢ U3mMeHeHusMK Mprka3om
MuHMCTpa Haykm W Bbiclero ob6pasosaHusi PK Ne 379 ot 02.08.2023r., o6pa3oBaTe/ibHOW
nporpaMmvbl «6B06209 - PanMOTEXHWUKA, 3NEKTPOHMKA U TENEKOMMYHUKaLUU» U paboumx y4ebHbIX
nporpamm gucumnavH (PYT14).

Mpn nposefeHWN  ATTECTaLUMOHHOrO (KOMMEKCHOTO) 3K3ameHa MpPOBEPAKOTCA  Kak
TEOPETUYECKMe 3HAaHMS, TaK W MNPaKTUYECKME HaBblK/ BbIMYCKHWKA B COOTBETCTBUM C
ob6pasoBare/ibHOM nporpaMmoli «6B06209 - PafnOTEXHWNKA, 3MEKTPOHMKA U TENEKOMMYHMKaLN.

2. PernameHT npoBefeHMA  ATTeCTalUMOHHOro (KOMIM/IEKCHOro) 3K3amMeHa o
o6pasoBaTe/ibHOW NporpaMmmve

ATTeCTaUMOHHbIN (KOMMNMEKCHbIN) 3K3aMeH B Ka4eCTBe MTOrOBOM arTecTaumu npoBOAUTCA B
COOTBETCTBUW C aKaleMUYECKM KaneHAapeM M COrnacHo rpafuky y4e6HOro npouecca, Ha TeKyLLmiA
Y4eOHbIiA rog,

K ak3ameHy [OMycKalTCs /ua, 3aBepLUMBLUME MOJHbIA KypC OOYYeHUS W YCreLwHo
npoLlefLive BCe MPeALIeCTBYHOWME aTTeCTaUuMOHHbIE WCMbITaHWs, NPeayCMOTPEHHbIE YUeOHbIM
niaHoM. [119 NpoBefeHVst UTOroBOM aTTecTaumm OOydatoLmMXcs Mo 06pasoBaTe/IbHO nporpammMe
«6B06209 - PaauoTexHuKa, 3/1eKTPOHMKa U TeNeKOMMYHMKaUMm» co3aaeTca ATTecTauMoHHas
Kommcens (panee - AK).

Mpeacenatens AK 1 NepcoHanbHbIA COCTaB KOMUCCUM yTBepXKaaeTcs MpesnaeHT-PekTopom
AJIIT.

B KoMneTeHUmMto ATTeCTaLMOHHON KOMUCCUW BXOLAT:

- TNpOBEpKa YPOBHA COOTBETCTBMA TEOPETUYECKOM W  MPaKTUYECKOW MOArOTOBKM
BbIMyCKaeMbIX KaJpoB, YCTaHOB/IEHHbIX TPeb0oBaHNAM 06pa30BaTe/IbHbIX NPOrpamm;

- MPUCY>KIAEHWE BbIMYCKHMKY CTerneHn GakanaBpa Mo COOTBETCTBYHOLLEN 06pa30BaTe/bHON
nporpamme;

- pa3paboTka MNpeg/ioKeHWA, Hamnpas/eHHbIX Ha [anbHelllee YydlleHWe KadvecTsa
MOLroTOBKMN Ka/ipoB.

MporpammMa ATTeCTaLMOHHOIO (KOMM/IEKCHOr0) 3K3aMeHa Mo 6a30Boi Y MPOIMPYHOLLM
QVCUMNIMHAM — [OBOAMTCA [0 CBeAeHUs 00ydalolyxca He Mo3fHee, 4YeM 3a  Mecsl, [0
npeAanonaraeMoi Aatbl NPOBEAEHNS 3K3aMeHa M MyOIMKYeTCs Ha caiite AKagemuu.

O6eCyxaeHe M OKOH4YaTe/lbHOe OLEHVBaHWEe OTBETOB oObydatowmxcs, AK npoBoaut Ha
3aKpbITOM 3acefjaHuK, OMNpeaesnsis UTOroBYHO OLEHKY - B 6an/lbHO-PeMTUHIOBOM 3HaYeHUM (Tabnmua
1- KpuTepum 1 nokasaTesin OLEHKV 3HaHWIA 06yYatoLLMXCs).

Pe3ynbTatbl ATTeCTaLMOHHOIO (KOMMIEKCHOMO) 3K3amMeHa [0BOAATCA A0 OOyyaroLyxcs B
[ieHb COa4M 3K3aMeHa.

MoBTOpHas cpava ATTECTaUMOHHOrO (KOMI/IEKCHOrO) 3K3aMeHa C LeNbl MOBbILLeHS
MOMOXMTENbHOW OLEHKM He [IOMYyCKaeTCA.

Mepecgaua  ATTeCTaUMOHHOrO  (KOMMIEKCHOMO)  3K3aMeHa,  MOMYYMBLLUMM  OLEHKY
«HeY[I0B/IETBOPUTE/IbHO», B JaHHbIN NEPUOA UTOrOBON aTTecTaUun He paspeLuaeTcs.

O6yuaroLpincs, NoMyYMBLLMIA MO UTOrOBOM aTTeCTaLMU OLEHKY «HEY0BETBOPUTENBHOY,
oTuMCnseTca M3 AKagemmn Mpukasom [Mpe3naeHT-PekTopa Kak «He BbIMOMHMBLUMIA TpebGoBaHUS
06pasoBaTe/ibHO NPOrpaMMbl: He CAABLLNIA ATTECTALIMOHHDIA (KOMMN/EKCHbIA) SK3aMeH».

O6yuatoLemMycs, NpoLUeALIeMY WTOrOBYHO aTTecTauuio U MOATBEPAMBLUEMY OCBOEHVE
06pa3oBare/ibHOM MPOrpaMmbl, peLleHnemM ATTECTaUMOHHOM KOMUCCUM MPUCYXKAAETCA CTeneHb
«baKanasp» Y BbIAAETCA AUMIOM C NMPUIOXKEHNEM.
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1.MonHocTbto, npaBWIbHO C  YYeTOM
COBPEMEHHO TeOpUM M3NaraeT Marepriart;

2. [MoKa3bIBaeT AONONHUTE/bHbIE 3HaHS,

3. TeopeTnyeckMe  3HaHWMA  YBA3bIBAET  C
NPaKTUKOA;

4. CB060AHO BNafeeT TEPMUHOSOTMEN;
5.YCTaHaB/IMBaeT NPUYNHHO-CNEACTBEHHbIE
CBA3Y;

6. YMeeT fenarb MporHos;

1. YBepeHHO OTBeYaeT Ha AONO/HUTESbHbIE
BOMPOCH.

1.MpaBWIbHO C YYETOM COBPEMEHHOM TEOPUM
n3naraeT marepuan,
2.0TBeYaeT  MOJHOCTLHO,
[eNaeT BbIBOAbI 1 0606LLEHNS;
3. XOpOLLIO 3HaeT TEPMUHOSIONIO;

4 YCTaHaBMBaET NPUYNHHO-CNEACTBEHHbIE
CBA3W.

5.[MoNHOCTLIO  OTBEYAET Ha  AOMOHUTENbHbIE
BOMPOCH!.

1.XopoLLo m3naraeT mMatepuan,
2.0TBeYaeT  MOJ/HOCTLHO,
[IeNaeT BbIBOAb! 1 0606LLEHNS;
3. BrageeT TepMUHOIIOrVEN;

4. BriaaeeT orvkoi.

5.0T1BeYaeT Ha AoMoNHUTE/bHbIE BOMPOCHI

1.3HaeT OCHOBHO MaTepuar;

2.060CHOBaHHO NMPUBOAUT NMPUMEPbI;

3. [JenaeT 0600LLEHVS 1 BbIBOADI;

4. JonyckaeT HETOYHOCTM B  TEPMUHOOMWN,
JIOTVIKE U3/IOXEHNS.

5.0TBeYaeT Ha A0MoNHUTENbHbIE BOMPOChHI

CaMOoCTOATE/IbHO

CaMOCTOATENbHO

13HaeT OCHOBHOI MaTepuan, HO OTBeYaeT
COMBYMBO OE3 NTOTVIKYA;

2.[lonycKaeT HETOYHOCTVM MPU  MO/Mb30BaHWM
TepPMUHAMW,

3.Mpn oTBETaX Ha AOMONHUTENbHbIE BOMPOChHI
[I0MYCKaeT OLLIOKM.
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1L/meeT TOMbKO  OCHOBbI  TEOPETUYECKUX
3HaHWIA;

2Ple ymeeT fienatb BbIBOLOB 1 OG0OLLEHNIA;
3.He nonb3yetcsa TepMUHONOTEN;

4.0TBeYaeT Ha [LOMOMHUTENbHbIE 7
YTOYHSIHOLLIE BOMPOCHI.

1V/imMeeT  HenonHble  3HaHWA  OCHOBHOIO
marepuana;

2. He BnafeeT Iorvoi;

3.0TBeT HOCUT (hparMeHTapHbIiA XapakTep;

4.Ha pononHuTenbHbIE BOMPOCHI OTBEYaeT He
MO/HOCTbLHO.

1/veeT  HemonHble  3HaHWA  OCHOBHOIO
martepuasna;

2. [0onyckaeT HETOYHOCTW, He YMeeT [efiaTb
BbIBO/bI, OO0OLLEHNS;

3.He BriaaeeT norvkoi;

4.0onyckaeT  OWMOKA MpM  OTBETaX Ha
[0MO/THUTESbHbIE BOMPOCHI.

1.He 3HaeT 3HaUMTE/bHOM YaCTN MaTepuana;
2.Cnabo OpveHTUPYETCS B MaTepuare;

3.He BriagigeT normkoi oTeeTa Ha BOMpOC;
4.3aTpyHsIeTCs OTBeYaTb Ha AOMOHUTE/bHbIE
BOMPOCb!.

13HaH/e W NOHUMaHWE OCHOB Teopun C
[OMYLLEHMEM  CYLLECTBEHHbIX  HETOUHOCTEN,
HEKOTOpas  MOBEPXHOCTHOCTb,  CHIDKAHOLLIA
MOHVMaHMe, HO CrOCOBGHOCTb C  MOMOLLHO
HaBOAALLNX BOMPOCOB npenojasaresns
NPUXOANTb K NPaBU/IbHOMY CYKAEHUHO.

1OTpbIBOUHbIE 3HAHWS, W3MIOKEHME WX 63
MOHMMaHVS CMbIC/Ia.

2.[10M0NHUTE bHbIE BOMPOChI UIEHOB KOMMCCUM
TOMbKO  3aTPYAHAIOT  MbIC/b,  (hOpPManbHO
3ayUeHHble MOMOXKEHVIS TEOPUN.



4.Copep>xaHne ATTeCTaLMOHHOro (KOMMJIEKCHOr0) sK3ameHa Mo o6pas3oBaTe/ibHON
nporpamMmme «6B06209 - PagnoTexHuKa, 3/IEKTPOHUKA U TeIEKOMMYHUKaL UM

TemaTKa 3K3aMeHaUMOHHbIX BOMPOCOB COOTBETCTBYET W36paHHbIM pasgenam U3
paboumx YyuebHbIX nporpaMMm (cunnabycoB) UMKAOB MO 6a30BOM U NPOPUANPYHOLLM
AVCUMNINHAM:

4.1. MpodmnmpytoLLas ANCUMUnIMHa - «BoNOKOHHO-0NTUYECKas TEXHINKA»

4.2. Mpodmnupyrowasd  gucumnanHa - «MHOrokaHa/lbHble  LUU(MPOBbIE  CUCTEMbI

nepegayn»

4.3. ba3oBas gUCLMNIMHA - «Teopus 3NeKTPUYECKOA CBA3N»

41 Tpodunmpyrowias avcumnanHa - «BOJTOKOHHO-OMTNYECKAHA
TEXHUNKA»

4.1.1. OCHOBbI TEOPUIM BOJTOKOHHO-OMTUYECKOW TEXHUKW.

WcTopusa pasButus onTuyecknx BONOKOH (OB). O6nactu ucnonb3oBaHns OB K
BOJ/IOKOHHO-0NTMYeCKUX Kabeneli ceasn (OBKC). MpenmyLyecTsa v HeoCTaTKM MCNO/Mb30BaHUA
OB B cuctemax CBA3N. PUMKO-XMMUYECKME CBOMCTBA OMTMYECKUX BOSIOKOH. TexHonorus
n3rotoBneHnss OB. OCHOBHblE KOHCTPYKTUBHbIE 3eMeHTbl OB. Tunbl NOKPbLITUIA N 3IEMEHTOB
OK. Tvnbl oNTUYECKUX BOMOKOH: MHOromogosble MMP n ogHomogoBble 8ME. ®usnyeckue
ceoiicTBa OB: MHOromof0BO€ BOJIOKHO CO CTyrneH4YaTbiM MpouieM Nnokasatens npeioMIeHns;
MHOrOMOZI0BOE BOJIOKHO C FpafMeHTHbIM NpoduieM nokasatens npenomseHns; 04HOMOAOBOE
BO/IOKHO. CYLUHOCTb M MPUYUHBI MOSBEHMA MUKPOM3rMO60B MU MakKpom3rnbos BofokKHa. OKHa
npo3payHocT OB: cnekTpasibHble AnanasoHbl 4/IMH BOSIH ONTUYECKOro U3MTyYeHUs, B KOTOPOM
MMEeT MEeCTO MeHbLLEee, N0 CPaBHEHUIO C APYrMMK AManasoHamu, 3aTyxaHue UsfyyeHus B cpese,
B YaCTHOCTW - B OMTUYECKOM BOJIOKHE.

4.1.2. NMPNYNHBbI O PAHNYEHUNA JANTBHOCTU 1 CKOPOCTW MNMEPEOAYN
Mo ONTUNYECKWM BOJIOKHAM.

PacnpefeneHne cBeTa Mo ONTUYECKOMY BONOKHY. OCHOBHblE 3aKOHbl FEOMETPUYECKOM
ontvkn. OTpaxeHue cBeta. [penomneHve ceeta. [10fHOE BHYTPeHHE OTpaXKeHWe CBeTa.
NyyeBoit nogxod. TUMbl U YMCNO HaNPaBsSiEMbIX BOSH. DMEKTPOMarHUTHbIN nogxos. BonHoBoiA
aHa/IM3 pacnpocTpaHeHUs cBeTa B BOMIOKHe. KOMMYECTBEHHbIA aHan3 31eKTpoMarHUTHBbIX
npoueccoB. PacnpocTpaHeHVe pas/iMyHbIX MOA MO OMTOBOSIOKHY: Harpas/ifemMble MOfbl,
n3fnyyaemMble BO/HbI, UCTEKaroLe BOMHbL. ONTUYeckue moAbl B BOMHOBOZAX. CBA3b Mexay
MOHATUAMW Nlyya U MOAb!.

MoTepwn 3HepPrumn 1 HenvHelHble 3deKTbl. 3aTyXaHWe ONTUYECKUX BOIOKOH: NOTepU Ha
MOr/IoWeHNN; NOTEPU Ha paccesHUW; KabesbHble notepn. COOGCTBEHHbIE 3aTyXaHus. 3aTyxaHus
13-3a MOr/oLeHNsa aHeprun B matepuane OB. 3aTyxaHus un3-3a PaneeBCKOro paccesiHus CBeTa.
Oucniepcna - nonoca nponyckaHus OB:  mMexmopoBas (MM MOAOBasi)  AMCMEpCUS;
XpoMaTu4yecKkas Aucrepcus; marepuanbHas Aucnepcus; BOSIHOBOAHAA AMCrepcus; NpoduibHas
aucriepcus;  NonApu3aunMoHHO-MOA0BaA  Aucrepcus.  YLIMpeHWe WMMYIbCHbIX CUrHaoB B
BOMOKHHbIX cBeToBofdax (BC): a) B MHoromogosbix BC; 6) B rpagveHTHbiXx BC; B) B
ogHomofoBbix BC. Yucnosas u BXxofHas aneptypa. HenuHeiHble 3(deKTbl B ONTUYECKUX
BOJIOKHaX: BbIHY>XAieHHOe 06paTHoe paccesiHue bBpunntosHa-MaHgensiHTaMa (HaaKyCTUYeCKMX
(POHOHax); BbIHY)XX[EHHOE paMaHOBCKOe WM KOMOMHAUMOHHOE paccesHue (Ha OMTUYECKUX
(hpOHOHaX).

4.1.3. KOHCTPYKLMN N XAPAKTEPUCTUKWU OMTUUYECKUNX KABENEN
CBA3N.

XapakTepuCTUKM OMTUYECKUX BOJIOKOH. Pasmepbl U XapaKTepUCTUKM  OMTUYECKUX
BO/MIOKOH, COOTBETCTBYHOLWME PekoMeHgaumsm MCO-T. Ocob6eHHOCTM OAHOMOMOBbLIX W
MHOIOMOZOBbIX BOJIOKOH. XapaKTepucTUKK nepejadn: KoapduumeHT 3aTyxaHusd; nonoca
npornyckaHnsa 1  xpomatmyeckasa aucnepcus.  KoapduumveHT npenomneHuns:  pasHOCTb
nokasartener  NpesioMnaeHns;  Npouan  nokasatenieid  NpefoMieHNs  OLHOMOAOBLIX U

7



MHoromofoBbix OB; AuameTpbl MogoBoro nons. OnTtuyeckue xapaktepuctnkm OB:
"eomeTpuyeckre napameTpbl OB: AvameTp oTpaXKatoLlein 060/104KN; HEKPYTIOCTb OTPaXKatoLLel
060/104KW; HEKOHLEHTPUYHOCTb CepAUEBUHbI UM OTpaXkatowlen 060/104KN.  MexaHuyeckume
xapaktepuctukn OB: TeopeTn4yeckasa M peasibHad NPOYHOCTb ONTUYECKOr0 BOIOKHA Ha paspbis;
ncnbiTaHe OB Ha MPOYHOCTL U pacyeT BEPOATHOCTU paspyLUeHUst BOIOKHA; CPOK Cyx6bl OB;
AWHaMuyeckad fpedopmaums BoIOKHA. OnTuyeckne kabenwn. Knaccugukaums ONTUYECKUX
Kabenein cBssn. O6Lme TpeboBaHMSA K onTUYeckum Kabensm. O60noukn OKC. OcobeHHOCTb
MapK1poBKa ONTMYECKMX Kabenel. KOHCTPYKLUM BOTOKOHHO-ONTUYECKMX Kabenei. [eTeKTopbl
N NacCuBHble 3M1EMEHTbl CBETOBOI0 W3My4YeHUs. VICTOYHMKM ONTUYECKOTO  W3/yYeHus.
MMPUEMHNKN ONTUYECKOr0 M3NYyYeHUs MOCTPOEHHbIe HAa OCHOBE CBETOM3/NyvalolwuX AUOL0B U
NHXXEKLUMOHHBLIX Na3epHbIX [AMOAO0B. PereHepatopbl M BO/IOKOHHO-OMTUYECKME YCUIUTENN.
lMprMeHeHVe pereHepaTopoB B OMNTUYECKUX cUCTeMax. BOMOKOHHO-OMTUYECKMe YCUAUTENN.
Kputunueckre paboune napametpbl yeunutenein Tuna EBTA. PamaHOBCKMe YCUNUTENN.

4.1.4. KOHCTPYKLUWI n XAPAKTEPNCTUKN MACCUMBHbIX
KOMIMOHEHTOB OMNTUYECKWX KABEJIE/ CBA3W.

[MaccMBHble 1M BOMIOKOHHO-OMTUMYECKME  3/1eMEHTLI: MYNbTUNNEKCOPLI 1”1
femynbTunnekcopbl, BkNtovas \\T)M ycTponcTBa, ONTUYECKNE COeAVHUTENN, PO3ETKHU, LUHYPSbI,
pacnpefennTesibHble MaHenn, KpOCCOBble LWKagbl, COEAUHWUTE/IbHbIE MY(Tbl, OMTUYECKMe
pa3BeTBUTENW,  OTBETBUTENW, pasgenuteny  (CNAMTTEPbl),  aTTeHaTopbl,  U30MATOpbI,
nepeknoyaTenI, KOMMyTaTopbl, NMacCcMBHbIE KOMMEHCATOPbI ANCMEPCUN, KOHHEKTOPbLI 1 apyrue
COEANHUTENN, CUCTEMbl CMEKTPaSIbHOr0 YMN/AOTHEHUSA, OKOHLEBaTenu [Ans NoLaB/eHus
OTPaXeHWin, afanTepbl, BONOKOHHO-OMTUYECKME LMPKYNATOPbI, PEMOHTHbIE BCTaBKW, U T.4., TO
ecTb BCe, YTO Heo6XoAMMO Ans 0becneyeHMs nepefadn ONTUYECKOrO CUrHana no BOIOKOHHO-
ONTUYECKOMY Kabento OT nepefaTymka K npueMHuKy. MprMeHeHne ONTUYECKNX Pa3BETBUTENEN.
O6wye cBeAeHUs O COeAMHUTENbHbLIX My(Tax: KOHCTPYKUMU COEANHUTENbHBIX MYQT;
KabenbHble My(MTbl Pa3MYHbIX MPOU3BOAUTENEN; 3KCMyaTauMOHHAA HAAEXHOCTb My(QT;
opraHu3aTopbl  BO/IOKOH.  Pa3beMHble  coefivHeHWa.  CnekTpa/ibHble  pacnpegenuTenu
onTuyeckoro wusnydeHus. CoefguHeHne u cpawmsaHve OB: XapakTepuCTUKM CPOCTKOB WU
COefiuHEHMn. MexaHn4Yeckoe W CBapHOe COefMHeHWe. BaxHble napameTpbl, OMpeaenstoLime
3(h(heKTUBHOCTb CBapKM.

4.1.5. MPOEKTUPOBAHWVE, N3MEPEHWA 7 SKCNNYATALNA
BO/TOKOHHO-OMNTUYECKUX JTMHWNIA CBA3W.

3mepeHns napamMeTpoB BOSIOKOHHO-OMTUYECKUX JIMHWIA cBA3W. MeToabl M CpeacTBa
N3MepeHnsa oNTnYeckux xapaktepuctuk BOJIC. M3mepeHre 0CHOBHLIX NapameTpos BOJIC.
3mepeHne onTUYeCKOM MOLLHOCTU. 3MepeHMe 3aTyxaHusi U BHOCUMbIX MOTepb. W3mepeHue
nosiocbl nponyckaHna v gucnepcun OB. TeHAeHUUN pa3BUTUA METOAOB U CPEACTB U3MepeHUs
BOJIC. MNpuemo-caaToyHble n3MepeHus 1 coctasneHmne nacnopta BOJIC. 3mepeHue 3aTyxaHns
ONTUYECKUMU TecTepamn. KOHCTPYKTVBHble OCOBEHHOCTUM OMTUYECKUX TecTepoB. OCHOBbI
pedIeKTOMETPUM B OMTMYECKOM [uanas3oHe. PethneKTpoOMeTprYecKne M3MepeHus napameTpoB
BOJIC. Xapaktepuctuku OTAP. MNpumeHeHne OTAP. MpuHumn pabotel OTAP. CTpyKTypHas
cxema OTAP. Twunbl pedieKTOMETPOB M UX OCHOBHble nNapamMeTpbl. [1poeKkTMpoBaHVE W
ctpoutenbctB0  BOJIC. OcHoBbl npoekTupoBaHusi BOJIC. OcHOBHble TpeboBaHWMA K
NPOEKTMPOBaHNIO. JTanbl npoektuposaHna BOJIC. CocTaB NPOeKTa, KPaTKoe M3M0XKeHue ero
OCHOBHbIX pa3fenoB. PacyeT AJIMHbI pereHepaunoHHOro y4actka, Bbibop tvna OB. Crnocobbl v
TexHonornyeckme npuHumnel npoknagku BOK. MNMpoknagka BOK B rpyHTe. poknagka BOK B
KaHa/m3aumio vny Tpy6onpoBof. TpaguLMOHHBIA MeToL TsKeHus. MeTof 3afyBKM Kabens.
MoaBecka AnanektTpuyeckoro  BOK Ha onopax KOHTaKTHOW CeTU, NIMHUAX aBTO6/TOKMPOBKM
N CBA3N. TEeXHONOrMM MOLBECKM CaMOHECYLLEro OMTUYeCKOro Kabens. MeTofbl MOABECKM.
MeTtogpl 3awmTbl Kabend. MeTogbl MakCUMa/lbHOro YBe/NYEHWUS MNPOKNaAbIBAEMbIX [JINH
Kabens. MOHTaX M TexHuyeckas akcnnyataums BOJIC. YCTaHOBKa, MOHT@X OKOHEYHbIX
ycTporcTB. CoeguHuTeNbHble MYy(Tbl UM pacrnpefenuTesibHble  KOPOOKM AN MOHTaXa
BHYTPEHHeN MpPOBOAKW. PacnpefennTe/ibHble MaHen U ONTUYECKWE pacnpefenTesibHble
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ycTpoiicTBa. OCOGEHHOCTM TexHuYecKoin akcnnyatauuy BOJIC. TlpoBedeHne aBapuinHO-

BOCCTaHOBUTENbHbIX paboT Ha BOJIC. OxpaHa Tpyga npv CTPOUTENIbCTBE M TEXHUYECKOM
o6cnyxusaHum BOJIC.

4.2. Mpogmnupyowas amcuunamHa - «MHOIMOKAHAJIbHBLIE LI®POBbLIE
CVNCTEMBbI NEPEOAUYN»

4.21. MOCTPOEHVE UN®PPOBbLIX CUCTEM TEPEJAYN HA OCHOBE
NMMY/IbCHO - KOAOBOW MOAYNALUMN C BPEMEHHbIM PA3AE/JEHVEM
KAHAJIOB.

OcCHOBHbIe NOHATMA W onpefeneHns. Knaccugukauma UMPPOBbIX CUCTEM Mepesaym.
JuckpeTusaumns nanm aMnanTygHo - mumMnynbcHaa mogynauma. AU v LAM curHana 8 LICH
MKM-BPK. Teopema HalikBucTa-KoTenbHMKoOBa. PYHKUMOHa/IbHAs CXeMa WHAMBUAYaNbHOro
AVM TpakTa.

KBaHTOBaHMe. PaBHOMepHOe KBaHTOBaHWe. HepaBHOMepHOe KBaHTOBaHWe. KoanpoBaHue
KBaHTOBbIX CUTIHa/10B.

Fpynnosoii MKM curHan. O606LIeHHass CTPYKTYpHas CXema OKOHEYHOW CTaHLuu
LmdpoBoli cucTembl nepegaum ¢ MKM-BPK.

KaHanbHble AVIM 1 cenekTopbl, kogepbl 1 gekogepbl, O LICI. SneKTPOHHbIA KoY -
aHanor KAVM-KC. Kogepbl 1 fekofepbl C IMHENHOW LLUKa/IOW KBaHTOBaHMSA. [eHepaTopHoe
obopyfoBaH/e UMPPOBbLIX cucteM nepedadn. CTpykTypHas cxema 'O nepegaun. 3agatoLime
reHepartopbl. MNpuHUuNuansHaa cxema 30 Ha TpaH3McTopax. PyHKUMOHaNbHaA cxema 3 Ha
Nnormyecknx anemeHtax. Cxema 3N ¢ (pa3oBoii aBTOMOACTPOMKOW 4acTOTbl. PYHKUMOHASbHbIE
CXeMbl fieNInTenei paspsasos.

4.2.2. BPEMEHHOE MPYTINOOBPA3OBAHNE N
MY b TUMNNTEKCVPOBAHWE B LICT1

MeTogbl 06beanHeHns UMhpoBbIX NOTOKoB B PBH. Vepapxun n ctaHaaptbl LICIM MKM-
BPK. Crpyktypa UuMKna nepegads LUPPOBLIX CUCTEM Mepefayn C  MOCUMBO/IbHBIM
obbeanHeHNEM LMGPOBLIX MOTOKOB. CTPYKTypa UMKIa CUCTEMbl Nepefayn € MoKaHa/bHbIM
0ObeanHeHVEM LM(POBbLIX MOTOKOB. OObeauHeHWe UMGpoBbIX MNoTokoB B POH. Cxema
MY/IbTUMNIEKCMPOBAHUA LMPPOBbLIX MOTOKOB MU pasnuyHbIX ctaH4apToB. [OCTpoeHWe umkna
nepBnYHOro um@posoro notoka E1.  CTpykTypa UMKIA U CBEPXUMKIA MEPBUYHOIO LM(POBOro
notoka E1. TlocTpoeHWe UMKNa nepBMYHOro umdposoro notoka B81. Crpyktypa umkna
MepBUYHOTO LMgpoBoro noToka 081.

MeTofbl aCMHXPOHHOI0 06beAMHEHNS LMPPOBLIX MOTOKOB. CTPYKTypHas Cxema TpakTa
nepegaun OBIM 06beAMHEHUs CMHXPOHHbLIX NMOTOKOB. CTPYKTypHas cxema Tpakrta npuvema OBIT
06beJUHEHNS CUHXPOHHBIX MOTOKOB.

MeToAbl CUHXPOHHOIO 06beAVHEHNA LUMPPOBLIX MOTOKOB POPMUPOBaHME LIMKPOBOro
notoka 8TM - 1 Ha OCHOBe KOMMOHEHTHbIX MoTokoB E1, E3, E4. CuH®)a3HO-CUHXPOHHOE
06beIMHEHNA U pa3fenieHne LMMPOoBbIX NOTOKOB. CxeMa YCTPOMCTBa CUH(a3HO-CUHXPOHHOIO
06beIMHEHNA W pasgeneHnst UMMPOBLIX MNOTOKOB. CMHXPOHHOE 06beAuHeHue UMGPOBbIX
noTokoB. CTPYyKTypHas cxema Tpakta nepegadn OBIT 06befUHEHUS CUHXPOHHBIX LM(POBbIX
noTokoB. CTPyKTypHas cxema TpakTa npuema OBl 06beAMHEHMS CUHXPOHHbLIX LMGPOBbIX
NMoToKoB. dopmupoBaHue LngpoBoro notoka 8TM - 1 Ha OCHOBE KOMMOHEHTHbIX MOTOKOB E1,
E3, E4. Cxema npeobpa3oBaHnin B CUHXPOHHOM LM(POBOI Nepapxmu.

PYHKUNOHANIbHBIE  Y3/1bl 060pyf0BaHNs BPEMEHHOT0 rpynnoo6pa3oBaHuis.
3anomuHatolee yCTpoilcTBo. BpemeHHoW paeTekTop. [lepefaTuMk WM MPUEMHUK  KOMaH[,
COrNacoBaHMWs CKOPOCTEA. YCTPOMCTBO (ha30BO  aBTOMOACTPOMKM 4YacTOTbl.  Lindposoii
BPEMEHHOMN AeTeKTop. AHA/IOrOBbIA BPEMEHHOW [eTeKTop. AuarpaMmbl, NOSICHSAKOLWME MPUHLMN
KOppeKUMM KOMaHf, COrfiacoBaHWs CKOpoOCTel. YctpoictBo PAMY ¢ KoMneHcauuen
BbICOKOYACTOTHBIX  COCTaBNANOLWMX YNPaBAsAlOLWEero curHana. BpemeHHOW [eTektop ¢
(hMKcaumein MPOMEXYTOUHbIX 3HavyeHWn BW mMexgy MOMeHTaMu 3anucu U CUUTbIBAHMS.
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YctpoiictBo ®@AMY ¢ nepeaayein MPOMEXYTOUHbIX 3HaYeHMIn BU mexay momeHTamu 3anucu u
cunTbiBaHUA. DYHKUMOHaNbHbIE 610KM annapaTypbl 80H. [Mpumep NOrMYeckol CXembl
(hopmuposaHus mogyns 8TM-1 13 noToka Tproos EL.

4.2.3. CUHXPOHWM3ALINA B LULNPPOBbIX CUCTEMAX MNEPEJAUN.

OCHOBHble MOHATUA 1 onpeaenieHns. Buabl CMHXpoHU3aUun. TakToBas CUHXPOHM3aLUNS.
Cnocobbl  TakTOBOM  CMHXpOHM3aumu.  CTPyKTypHasd CXemMa YCTPOWCTBA  TaKTOBOW
CUHXpOHM3aumn. CTpyKTYpHble cxeMbl YTC C (ba30BO aBTOMATUYECKOW MOACTPOMKOIA
4acToTbl. ®PYHKUMOHaNbHAasd CXeMa W BPEMEHHble [uarpaMmbl YCTPOWCTBA aKTUBHOM
(hMNbTpaLMM TaKTOBOW 4acToTbl. TpeboBaHUA K CUCTEMaM CUHXPOHM3AL MK, TakToBas CeTeBas
CUHXPOHU3aLNS.

O6uwme MPUHUMNBLI NOCTPOEHUST LMKIOBOW CUMHXPOHM3aUMK. HasHayeHue LMK/I0BOA
CUHXPOHM3aumn. KaHan UMKIOBOW CUMHXPOHM3auMKn. Knaccumkaums TUMOB CUHXPOCUTHaNa
OTnnMunTenbHble NPU3HaKM  LMKNOBOr0 CUHXpocurHana. Cnocobbl nepegayn  LMKI0BOIO
cuHxpocurHana.  CTpykTypHas cxema  hopmupoBatenid  CMHXpocurHana.  [preMHUKY
CUHXPOCUTHaNa C 3afepXXKO KOHTPONA W ofHopaspsgHbiM cauroMm. CTpyKTypHas cxema
NpYEeMHMKA C 3afepPXXKO KOHTPONS U OfHOpaspsgHbIM  caBurom. CTPYKTypHas Cxema
OrosHaBeaTtefii CUHXPOCUrHana. ANITOPUTM MOMCKA COCTOSIHUA CUHXPOHM3MA B CUCTEMAX
CUHXPOHU3aLMN C 3a[ePXXKON KOHTPONSA Ha UMK/, TTPUEMHUKN CUHXPOCUIHANA CO CKOMb3ALLMM
nouckom. HeaflanTvBHbIE NPUEMHUKN CUHXPOCUTHaNa. MPUEMHUK CUHXPOCUTHaNa, afaanTUBHbIiA
K BEPOATHOCTM OWMOKA B JIMHEAHOM TpakTe. [1O/HOCTbIO  afanTWBHLIA  NPUEMHUK
CUHXPOCUTHana.

424, NVUHEWHbBIN TPAKT LWN®POBbLIX CWUCTEM TMEPEJAYM 1O
ANEKTPNYECKUM N OMNTUNYECKNM KABEJTAM.

OCHOBHble MOHATUA W onpefeneHus. CTPYyKTypa SIMHEAHOrO TpakTa U ero OCHOBHblE
napameTpbl. CTPYKTypHas cxemMa UM(POBOro NMHEAHOrO TpakKTa. OHEPreTUYecKWUin CrekTp
uncposoro MKM curHana. JIvHeilHble Kofbl. MEXCMMBO/bHbIE WCKaXKeHWUs 1-ro poga.
MeXCUMBO/bHbIE UCKaXKEHUA 2-T0 Pofa.

PereHepaums  umMpoBoro curHana. Knaccuumkaums IMHENMHbIX — pereHepaTopos.
CTpyKTypHas cxema TWMNOBOrO pereHepatopa. CxemMa BO3HUKHOBEHWUA B/INAHUIA MeEXAOY
TpakTamu LICI.

OO606LeHHass CTPYKTypHas CcXema LM(pPOBOA BONOKOHHO-OMTUYECKON  CUCTEMbI
nepegaun. Knaccugukaums BOCI. O606uieHHas CTpykTypHas cxema BOCII. MpuHUmMn
MOCTPOEHUS [BYXBO/IOKOHHOW OAHOMOMNOCHOW ofHOKabenbHo BOCII. MpuHUMn nocTpoeHus
OJHOBO/IOKOHHOW  O4HOMOMOCHOW  ofHOKabenbHo  BOCII.  TpuHUMN  NOCTPOeHMus
OAHOBO/MOKOHHOM [BYXMNOMIOCHOW OfHOKabenbHor BOCIT. O606LleHHas CTPYKTYpHas cxema
BOCT.

MeTofbl YMNOTHEHUS BO/IOKOHHO-ONTUYECKUX JIMHWIA CBA3W. MeTog BpeMeHHOro
ynnotHeHus BOJIC. BpeMeHHOoe My/NbTUMNEKCUPOBaHME Ha YPOBHE 3/1EKTPUYECKMX CUTHASIOB.
BpemeHHOe MyNbTUMIEKCUPOBaHME Ha YPOBHE OMTUYECKUX CUTHaIOB. MeTof CneKTpanbHOro
pasgeneHns BOJIC. CtpykTypHasa cxema BOCIT co cnekTpasibHbIM pasfenieHMeM OnTUYecKnX
KaHa/0B.

4.3. basoast gucumnauHa - TEOPUSA SNIEKTPUYECKOW CBA3N

431. MATEMATUYECKME MOAENN COOBLLUEHUNIN, CUTHAMIOB U
NMOMEX.
OnvcaHne CUrHa/I0B MOCPEACTBOM MaTeMaTUYeCKUX Mogeseid. PasnoxeHne CMrHanos B

0606LUEeHHbIA  psg  Pypbe. CnekTpanbHOE W BPEMEHHOE MNPeACTaB/EHWE  CMTHAsIOB.
[nCKpeTn3aums CUrHanoB BO BPEMEHW.

4.3.2. OCHOBbI TEOPU MOAY NAUVN N OETEKTPOBAHNA.
AMnantygHas mogynaums. AM ¢ nopgasneHHoit Hecywein (AM-TH), ogHononocHas
moaynsauma  (AM-OM). BpemeHHOe, CchekTpa/ibHOE W BeKTOpPHOe npefcTasneHne AM-
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KonebaHmii. dopMmnpoBaHe MOAYIMPOBaHHbIX CUrHANIOB B HE/TMHENHBIX Lensx. Vicnonb3oBaHue
napameTpUyecKnX 1 HeSIMHENHbIX 3/1EMEHTOB AJ1 AeTeKTMpoBaHMs. Cxema [eTeKTopa CUrHasIoB
AM.

CBOICTBa N XapaKTepUCTUKM CUrHAI0B YI/I0BO MOAYNALMM B HACTOTHOM U BPEMEHHOM
obnactax Ans  AeTEPMUHMPOBAHHLIX W CAyYalHbIX  Mofenel  coobuleHuiA.  MeToapl
(hopmupoBaHna UM 1 @M curHasioB. Y3KONOMOCHaA U LUMPOKOMOIOCHAA YrioBas MOLYNAUMS,
CneKTpasibHOe pasnoxeHne UYM- un OM-cUrHanoB npyv MablX MHAEKCAX MOAYNAUMK,
CpaBHUTENbHBIA  aHaM3. TIpUHUMNLI  [EeTEKTUPOBaHUA CUTHANOB YI/I0BOM MOAyNnsuuvM B
HeMHelHbIX Lensx. Cxembl PasoBbIX U YaCTOTHbIX [ETEKTOPOB.

4.3.3 MATEMATUYECKHME MOLE N KAHAJ1IOB CBA3N.
MPEOBPA3OBAHNE CNTTHAJIOB B KAHAJIAX CBA3N

JINHelHbIE 1 HENWHENHble  MOAENW  KaHa/ioB  CBSI3W. MpeobpaszoBaHue
[AEeTEPMUHMPOBAHHBIX CUTHANIOB B AETEPMUHMPOBAHHbLIX NIMHENHbIX KaHanax. Mpeobpa3oBaHue
3HEPreTUYECKUX XapaKTepUCTUK AeTePMUHMPOBaHHbLIX CUrHanoB. MNpeobpasoBaHue CyyarHbIX
CUrHa/I0B B JeTEPMUHNPOBAHHLIX JIMHENHBbIX KaHanax. Mpeobpa3oBaHue CyyaiiHbIX CUrHaIOB B
[EeTEPMUHMPOBAHHbIX HEJIMHENHBIX KaHasax.

5. PekomeHayemasa nutepartypa

5. 1. OcHOBHasa nuTepaTypa.

5.1.1. TpoeKTnpoBaHMe BOJIOKOHHO-OMTUYECKUX JIMHWIA CBS3W. Y4yebHOe nocobue.
Nunckas M.A., 3anbumaH HO.M., MBaHoB A.A. .- AnmaTbl: KasATK, 2019. - 240 c.

51.2. TanwblWTbl-oNTMKabL, GainaHbic  Xongapbl.  OKy-34l0TEMENK  Kypasl.
Kycambaesa H.LL., AnvaTbl: LiasKKA, 2018x., -106 6.

5.1.3. TanwbwTbl-onTMKanbiK Tapaty Xxyiiect OKy kypanbl. . Boiiko, A. Kwanosa, B.
Aiipux; KP BbIM >X3He rbiNbIM MUHUCTPAbl TeXHUKanbly >K3HEe KACWTW 6wM 6epy
yibIMAapblHa YycCblHagbl,- 3-6ac.Tonbly. eugen. - ActaHa: ®onmadTt, 2016. - 1446,-
(KaCLUTIK6UTM).

5.1.4. BONOKOHHO-OMTMYECKaA TeXHMKa. [1pakTuyeckoe pykoBoacTso. B.H. LlykaHos,
M.A. Akosnes,- 3-e n3a.- M.:Bonorga: NHgpa-NHxeHepus, 2018.- 304 ¢

5.1.5. BOMIOKOHHO-0NTUYECKME IMHWWN CBA3K: Y4ebHOe nocobue (1abopaTopHbIii
npaktukym) / M.A. Jlunckas. - Anmatbl: KasATK. 2012r.- 112c.

5.1.6. MeaHoB A.A., OcnaHoBa W.A., MHorokaHanbHaa cBasb. KasATK, TOO "Poluer
Pnnl. 2020, 134 c.

5.1.7. MieaHoB A.A., OcnaHoBa H.A., OCHOBbI MHOrokaHanbHON cBA3n. KasATK, 2012,
124 c.

5.1.8. WmMbITMHCKKIA B.B., Mywko B.IN. MHoOrokaHanbHas CBA3b Ha Yee3HOA0POXHOM
TpaHcnopTe. 2019, 464c.

5.1.9. Ky3Heuos B.C. Teopusa MHOrokaHasbHbIX LUMPOKOMO/IOCHLIX CUCTEM CBA3W,
Mopsavaa nnHmna-Tenekom 2013 r., 200c.

5.1.10. Kpyxvanes B.B., lNopaveHko B.H., MoueHoB A.[. «LlMgpoBble cuUCTEMBI
nepegayn», M.: 'opsayas nuHuA - Tenkom, 2017. - 352 c.

5.1.11. Teopus anekTpuyeckoin ceasn. KoHcnekt nekumid: B.A. Tpuropbes, O.W.
NaryteHko, O.A. lMasnos, FKO.A. Pacnaes, B.I'. Ctapogy6bues, V.A. XBopoB / nog o6Ly. pea.
B.A. Ipuropeesa. - CI6: HAY NTMO, 2012. - c. 148

5.1.12. B.A. 'puropbeB Teopus anekTpuyeckon ceasm. CO0pHMK 3a-gayv - CIr16: HNY
NTMO, 2012.-c. 74.

5.1.13. TepacumoB Wropb Bnagumunposuy, A.T.H., npodieccop, npodeccop Kadeapbl
CAIMP CMNeraTy «N3TW», kadeapa CAMP CM6Ir3TY «/1I9TU»

5.1.14. ®okuH I.A. TpUHUUMBLI N TEXHONOIMU UKKDPOBOIA CcBA3N. OCHOBLI PacyeToB:
yuebHoe nocobue. CnblryT. - 2014. - 151c.

5.1.15. O6uwasn Teopus cBsisn: ydyebHoe nocobue / C.H. Masnukos, E.N. Y6aHkuH, HO.A.
JleBawloB; BnagMBOCTOKCKUIA TOCYAapCTBEHHbIN YHMBEPCUTET 3KOHOMWKM W cepBuca. -
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BnagmsocTtok: 3a-80 BI'Y3C, 2016. - 284 c.

5.2. lononHUTeNnbHaa nutepaTypa

5.2.1. OnTtnyeckre kabenu csasu. 3.J1. MNMopTHOoB, M.: opsayas nuHKA - Tenekom, 2012r.

5.2.2. TanwbWTbl-ONTUKabLLY GaitnaHbIC Xongapbl. OKy Kypanbl. Kycambaesa H.LL., -
Anwmarsbl, LlasKKA, 2018x., -106 6.

5.2.3. TanwbWTbl-ONTUKaIbIK 6aiinaHbic xongapbl. OKy Kypasibl  (3epTxaHasibiK
npakTukym). Kycambaesa H.LL., -Anmvatsl, LiasKKA, 2015x.

5.24. Hanpasnswole CUCTEMbl 3/1EKTPOCBA3N: Teopus nepefjayn Un  BAUAHUSA,
NPOEeKTMPOBaHMe, CTPOUTENBCTBO M TEXHUYECKas 3KCnayataums. Y4ebHuUK ans By3os / Mog,
pefakumein AHgpees B.A., MopTtHoB 3.J1., BypanH B.A., bypanH A.B., BopoHkos A.A.8-e 13g,,
nepepab. v gon. Hay4HO-TEXHUYECKOE M3AaTeNbCTBO «lopsivast MMHua - Tenekom» 2018 r. 396
CcTp.

5.2.5. BONOKOHHO- onTuyeckas TexHuKa. lMpakTuyeckoe pykosofctso. B.H. LlykaHos,
M.A. Akosnes,- 3-e n3a.- M.:Bonorga: NHgpa-NHxeHepns, 2018,- 304 c.

5.2.6. VieaHoB B.W., lMNopaveHko B.H., Monos N.H. «Lindposble 1 aHanorosble CUCTEMbI
nepegavm»- M.: ["opsadaa nnHMA - Tenekom, 2013. - 232 ¢

5.2.7. Kupunos B./. «MHorokaHasnbHble cuctemsl nepefayv», M.: HoBoe 3HaHue, 2012.
-750 c.

5.2.8. TwopuH B.J1. «MHoOrokaHasbHaa CBA3b Ha Xene3HOA40POXHOM TpaHcropTe», M.:
TpaHcnopT, 2012. -430 c.

5.2.9. Bepboseuknit A.A. «OCHOBbI MPOEKTUPOBaHUA LM(POBLIX OMNTO3NEKTPOHHbIX
cuctem ceasu», M.: Paguo m ceasb, 2012. - 158 .

5.2.10. Y6arigynnaes P.P. «BONOKOHHO - ONTUYeCKMe ceT», M.: JKo-TpeHa3, 2018 ¢

5.2.11. EdpaHoB B.W. IneKTpnyeckme 1 BONOKOHHO-ONTUYECKME NIMHUW CBA3KN: YuebHoe
nocobve / B.N. EdaHoB. - 3-e u3g., fgon. - ToMmck: TOMCK, rOC.YH-T CUCTEM Yynp. W
Paano3anekTpoHuKkuK, 2012. - 149 c.

52.12. PagnoTexHWkn U cBa3n: YydebHoe nocobme / Tl Tl Bepe3oBCKUIA. -
EkaTepuHbypr: M3a-80 Ypan, yH-Ta, 2017.-212 c.

5.2.13. C.N.backakoB. PagnoTexH14eckue Lenu n curHansl. Mocksa, Bbicwas, 2012r.

5.2.14. Puyapp Pug. OcHOoBbI Teopuu nepegayumn nHgopmaumn. Mockea, Bunbamc, 2014r.

5.2.15. MaHdmnos W.MN., Obipga B.E. Teopus anekTpuyeckoi csssn. Mocksa, Paguno un
cBasb, 2013 T.
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