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1. OBIIIAS XAPAKTEPUCTHUKA PABOYEH ITPOI' PAMMBI ITPO®ECCHOHAJILHOT'O
MOAYJIA I1IM. 01. IKCIVIYATALIUA NHO®OPMAIIMOHHO-
TEJJEKOMMYHUKAIIMOHHBIX CUCTEM U CETEA

1.1 ObsacTh NpuMeHeHHs pado4eil NpOrpaMMsl

PabGouass mporpamma mnpohecCHOHATBHOTO MOIYJIS — SIBJISETCA 4YacTbl0 MPOrPaMMBI
MOATOTOBKU CHEIHAINCTOB cpeaHero 3BeHa B coorBeTcTBUU ¢ OI'OC mno cnemumansHoctn CIIO
10.02.04 O6ecnieuenre nHGOPMAITMOHHOM 0€30MMACHOCTH TEICKOMMYHUKAIIMOHHBIX CHCTEM.

1.2 llenp n niIaHUpyeMble pe3yJIbTaThl 0CBOCHHUSI NPO¢eCcCHOHATBHOI0 MOAYJIA

B pesynbrare uzydeHuss npodeccruoHaTIbHOIO MOAYNS CTYIACHT JOJDKEH OCBOUTH BHUJ
JESTENIbHOCTH «DKCIUTyaTanuss WHPOPMAIIMOHHO-TEICKOMMYHUKAIIMOHHBIX CHUCTEM U CETe» H
COOTBETCTBYIOILIME €My 00IIMe KOMIETEHIIUN U PO ecCHOHaTbHbIE KOMIETEHIINHN:

1.2.1 Ilepedenp 0OIMMX KOMIIETEHIIMNA U JTMYHOCTHBIX PE3yAbTATOB PeaTu3aluy MPOrpaMMbl
BOCIIUTaHUs

OK 01 Breibupate cmocoObl  pemieHHs  3a7ad  MpodeccHOoHANbHOM  esTeNIbHOCTH,
MPUMEHHUTEIHLHO K Pa3JIMYHBIM KOHTEKCTaM

OK 02 OcyiecTBIATh TOUCK, aHAIU3 U UHTEpPIpeTalnio HHopMauu, HeoOX0IUMON AJist
BBINOJIHEHUS 33124 TPO(ECCHOHATLHON IS TEIbHOCTH.

OK 03 [InanupoBaTh U pealn30BbIBaTh COOCTBEHHOE MPO(GECCHOHAIBLHOE U JIMYHOCTHOE
pa3BHTHE.

OK 04 PaboTaTh B KoMIeKTHBE M KOMaHE, 3P HEKTHBHO B3aUMO/ICHCTBOBATH C KOJIJIETaMH,
PYKOBOJICTBOM, KITMEHTAMH

OK 09 Hcnonb30BaTh HHGOPMAIIMOHHBIE TEXHOJIOTUH B MPO()ECCHOHAIBHON 1A TEIbHOCTH.

OK 10 [Tonp30BaTbes  MPO(ECCHOHAIBHONW JTOKYMEHTalMell Ha TOCYAapCTBEHHOM H
MHOCTPAHHOM SI3bIKAX

JIP1-JIP4, JIP9, JIP10, JIP13-JIP15, JIP20, JIP23—JIP28

1.1.2 Tlepeuens npodeCCHOHATBHBIX KOMIIETEHITUN

Kop HanmeHnoBanue npogeccuoHaIbHBIX KOMIETEHIHH

K 1.1 [IpoBOIUTH MOHTaX, HACTPOKKY, MMPOBEPKY (HYHKIIMOHUPOBAHUS ¥ KOH(PUTYpHpPOBaHHE
000py0BaHusl HHPOPMAITMOHHO-TEIEKOMMYHHKAIIHOHHBIX CUCTEM U CETeH

K 1.2 OcCylmecTBISITh TUATHOCTHUKY TEXHHYECKOTO COCTOSIHUSA, TMOMCK HEUCIPABHOCTEH U
PEMOHT 000py10BaHNs WH(POPMAIIMOHHO-TEIEKOMMYHUKAIITMOHHBIX CUCTEM U CeTel

K 1.3 [IpoBomuTh  TEXHHMUYECKOE  OOCIYXMBaHHE  OOOpyAOBaHUS  HMH(POPMAIMOHHO-
TEJIEKOMMYHUKALMOHHBIX CUCTEM U CETEN

[IK 1.4 Ocy1ecTBisTh KOHTpPOJIb (GYHKIIMOHUPOBAHUS UH(POPMALIMOHHO-
TEJIeKOMMYHUKAIIMOHHBIX CUCTEM U CeTel




1.1.3. B pe3ynbrare ocBOeHUs TPOPECCHOHATBHOTO MOYJISl CTYICHT JTOJDKEH:

Nmets — MOHTaXe, HaCTpPOHKe, MpoBepKe (PYHKIIMOHUPOBAHUS U KOH(PHUTYPHPOBAHHY]
npaxkTuieckui | obopynoanus UTKC;
OIIBIT B —  TeKylleM KoHTpoJie pyHKIHoHupoBaHus obopynoBanus UTKC;

— TMPOBEACHUU TEXHUYECKOTO OOCITYKXHBaHMS, JWATHOCTUKE TEXHUYECKOT(
COCTOSIHUS, IOMCKA HeucnpaBHocTell u pemonTta obopynoBanust MTKC.

YMETh —  OCYILIECTBISATh TEXHUYECKYIO IKCILTyaTal[UIO JTUHEHHBIX COOPYKEHUH CBSI3H;
—  TNpPOM3BOAMTH MOHTaX KaOEIbHBIX JIMHUM U OKOHEYHBIX KaOelbHBIX
YCTPOMCTB;

—  HacTpauBaTh, YKCILUTyaTHPOBATh M 00CTy)uBaTh o0opynoBanne MTKC;

—  OCYLIECTBJIATH MOAKIIOYEHHE, HACTPOMKY MOOMIBHBIX YCTPOHCTB |
pacnpenenennsix cepsucoB UTKC;

—  TPOU3BOAMTH UCIBITAHUS, TPOBEPKY U pueMKy obopynoBanus UTKC;

—  TPOBOAUTH pPabOThl MO TEXHUYECKOMY OOCITYXHBAaHUIO, IHArHOCTHKH
TEXHUYECKOTO COCTOSsIHYSI U peMOHTY obopynoBanus MTKC.

3HaTh - MPUHLMIIBI TTOCTPOEHHS W OCHOBHBIX XapaKTEPUCTUK HH(POPMAIIMOHHO
TEJIEKOMMYHUKAIIMOHHBIX cucTeM U ceteit (nanee-MTKC);

- npuHIUIE nepenayn napopmaruu B UTKC;

- BUBI U XapakTepucTuku curHaioB B UTKC;

— BHUABI MoMeX B kKaHanmax cBs3u UTKC n MeToABI 3aIIUTEI OT HUX;

- Pa3HOBUAHOCTH JIMHUM TMepefay, KOHCTPYKIMH U XapaKTEePUCTUKH
JNEKTPUUYECKUX U ONTHUYECKUX Kabenel CBs3H;

- TEXHOJIOTUH U 000pyaoBanue yaaiaennoro gocryna B U'TKC;

— MIPUHIHUIIBI IOCTPOEHHUSI, OCHOBHBIE XaPAKTEPUCTUKHN aKTUBHOTO CETEBOTO U
KOMMYHUKaImoHHoro obopymosanus UTKC.

1.2. Kotn4ecTBO 4acoB, 0TBOJAMMOE HA OCBOCHHE NMPO(eCCHOHAIBLHOI0 MOLYJIsI

Bcero gacos: 806 1yacos.
W3 Hux Ha ocBoenune MJIK:
M/K.01.01. IIpuemo-niepenatomine yCTpoOuCTBa, JIMHEHHBIE COOPYKEHUS CBSI3U U HCTOUHUKHU
anekTponutanus- 202 yaca;
M/IK.01.02. TenexkoMMyHHUKalIMOHHBIE CUCTEMBI U CETH - 226 4acoB;
MJK.01.03. DiekTpopaiMOU3MEpPEHHSI U METPOJIOTHS - 72 yaca.
Ha MPAKTHKHU Y4€OHYIO M TPOU3BOACTBEHHYIO - 288 yacoB.



2. CTPYKTYPA u conepxanue npodgeccCHOHATBHOI0 MOLY IS

2.1. CrpykTypa npoecCHOHAJIBLHOI0 MOLYJISI

O0beM npoecCHOHATIBLHOTO MOAYJIS, Yac.

PaboTa oOyuaromuxcst BO B3aMMOAEHCTBUHY C IIPETojaBaTesieM

=
<
g
. e § O6yuenne o M/IK, B uac. [pakTiku
Koxsr YMMapHbII & 5
HanmenoBanust pasaenos 06BeM & JlaGoparopubie| B T.4., IIpomexyTo
podecCHOHaNBHBIX m S IIpousBoacTBeHHas
. poQeCCHOHANTBHOTO MOJTYJIS HarpysKw, . 2 paboTH 1 KypcoBas CamocrosiTenpHas YyHas
KOMIIETEHIWIH 7 o | Bceero, VYueOHas, (o mpodmitro
Jac. 2 npakTHdeckue | pabora pabota, 4yacoB | aTTecTanus,
m 4acoB 4acoB CICIHATBHOCTH),
g 3aHATHS, (poexr), 4acoB
=1 4acoB
% 4acoB qacoB
IIK 1.1-1.4 Paznen 1. Ilpuemo-
OK 01 —04, nepeaaronme
OK 09,10 CTPOMCTBA, IMHCHHBIC
eI 202 | 80 | 168 80 36 32 2
COOPY>KEHHUSI CBSI3U U
HUCTOYHUKHU
ANEKTPONUTAHUS
K 1.1-1.4 Paznen 2.
TenexkoMMyHUKAIIMOHHBIC 226 120 | 180 90 30 72 44 2
CUCTEMBI U CETU
I[IK 1.1,1.2, 1.4 | Pa3men 3.
OK 01 - 04 DNEeKTpOpaIuOU3MEPEHUS 72 26 58 26 12 2
OK 09,10 U METPOJIOTHS
VYyeOHast mpakTHKa 108
[IpousBoacTBeHHAs IPaKTHKA (110 180
MPOHUITIO CHIEITUAIIEHOCTH )
[IpomexxyTouHas arrecranus 18
Bcero: 806




2.2 TemaTH4yecKHH IJIAH U coJepkaHue NPodecCHOHAIBHOI0 MOXYJIS

HaumeHoBaHue pa3ieioB
npogdeccuonaabHoro moayJs (IIM),
MeRIHCHUITHHAPHBIX KypcoB (M/IK)
U TeM

Conep:xxanue y4eOHOIro MaTepuaJa, JadopaTopHbie padoThl M MPAKTHYECKUE
3aHATHSA, CAMOCTOSATEJbHAasI padoTa 00y4alIuXcs, KypcoBas padoT (IIPoeKT)

O0BpeM
4acoB

Pasnea 1. [Ipuemo-nepeaaonye yCTpoiicTBa, JJMHEIHbIE COOPYKEHUS CBSA3M U MCTOYHUKH YJIEKTPONUTAHNUS

M/IK.01.01. Ilpuemo-nepenaroniue ycTpoiicTBa, JUHENHbIE COOPYKEHUS CBA3H M HICTOYHUKHU 3JIEKTPONUTAHUSA

202

Tema 1.1. JIunuu cBs3u Coaeprxanue yueOHOro MaTepuaa

1

3ansTue 1. [locTpoeHue cerei 3J1eKTPOCBSA3U
Buibl HanmpaBIsIOUX CUCTEM U UX OCHOBHBIE CBOMCTBA. CHCTEMBl MHOTOKAHAJIBHON
repeaaydn 1o JHHUAM CBa3u. OCHOBHBIC TPEOOBAHUS K JIMHUSAM CBSI3H.

3ansTue 2. [locTtpoeHrne NTMHEWHBIX COOPYKEHUM ceTel 3iekTpocBsazu. [locTpoeHne
MarucTpajibHbIX ceTed cBs3u. [locTpoeHue 30HOBBIX cereil cBs3u. I[loctpoeHne
MECTHBIX CETEM CBS3H.

3ansTue 3. Bosayumnble JIMHUHU CBSA3H

KoHCTpyKTHBHBIC 3JIeMEHTHI BO3AyIHBIX JinHuK cBs3u (BJIC). Hasznauenwne, cocras u
ocHoBHble mapameTpbl BJIC. IlpoBosioka, WM30SATOpBI, KPIOKHM, IITHIPHU, TPABEPCHI,
OIIOPBL.

3ansaTue 4. KadeJbHbIe IMHAN CBA3HM

Kiaccudukanusi, KOHCTPYKIIUS, XapaKTEPUCTHKA W MapKHUPOBKA DIIEKTPUUYECKHX
kaOeneil cBs3u. KOHCTpYKTHBHBIE 3JIEMEHTHI KabOesel: TOKOMPOBOISIINE >KUJIBI,
M30JISIIUS KW, CKPYTKa B TPYIIBI, KAOCTBHBIN CEPACUHUK, TOSICHAS W30S, SKPaH,
060n0q1<a, BHCIIHUEC 3alIIUTHBIC HOKpOBBI.

3ansaTue S. Kadeiu TesieoHHBIX ceTell M ceTel MPOBOIHOI0 BelIaHUs

Kabenu TtenedonHbx cereil u cereil mposoanoro Bemanus (IIB). Koncrpykuus u
HaszHaueHue kabOemedr TIIII; xaGemeit ¢ Butoit mapoirt UTP, STP; kabGenert nms
COCTMHUTENILHBIX JIMHUNA U KaOeNbHBIX BCTaBOK TumNa T3; kabenel MeKCTaHIIMOHHBIX
ceteit (cenbckux) KCII, omnonapubix kabeneit CTC u 1B mapok [TPIIIIM, MPM,
[TTIDK, TPII (TPB); cranmmonnsix kabeneit TCB.

3ansaTue 6. Kabesm MarucTpajbHbIX M 30HOBBIX ceTel
Konctpyknus cummerpuunbix kadeneir TumoB MKC, 3K. koakcwanbHbIX Kabemnei
MKT-4, KM-4,-75, KPK-75.

46




3ansitue 7. BoJIOKOHHO-ONITHYECKUE JIMHUH CBSA3H

OcHOBBI epeiaun HHPOPMAIH IO BOJIOKOHHO-ONTHUECKUM JHHUAM cBsizu (BOJIC).
CtpykTypa 1 KOMIOHEHTHI JuHeiHoro Tpakra BOJIC. XapakTepuCTUKH ONTHYECKUX
komnonentoB BOJIC.

3ansaTue 8. KabeabHas noazeMHasi MHpacTpykTypa teie)OHHOM CBSA3HU
HasnaueHue, coctaB U TpeOOBaHUS K MMOA3EMHON HHPPACTPYKTYpE Tene)OHHOM CBSI3U.
CTpouTenbCTBO KaOEIhbHON KaHATH3AIMH, TIPUMEHEHUE CPEJICTB MEXaHU3AIIHH.

3anstue 9. [Ipokxnanka kabens B TenedoHHol kaHanuzauuu. OCOOEHHOCTH MPOKIIAJKH
kabeneit BOJIC.

10

3ansaTue 10. [Ipokaanka kadeJbHbIX JMHHI CBA3H
[TonroroBka kabens K MpOKJIAaAKe W 3JIEKTpUudeckue ui3MepeHus. CoryiacoBaHue H
a30MBKa TPACCHL.

11

3ansatue 11. MexaHuzupoBanHas M pyd4Has TMpokiaaka kaOemeld. Ilpoxmagka
onTr4eckux kabdeneir. OCOOEHHOCTH MPOKIAAKY KaOese yepe3 BOHbIC MPErpabl U Ha
epeceueHN ¢ HOCTPOCHHBIMU COOPYKEHUSIMH

12

3ansaTue 12. MoHTak kalejieil CBSI3M M OKOHEYHBIX KaleJbHBIX YCTPOMCTB
MECTHBIX Tel1e(pOHHBIX ceTeil

OpraHu3anus MOHT@XHBIX paO0T. MOHTaXHBIE HMHCTPYMEHTHI, MPHUCIOCOOJICHUS,
MaTepuaisl. [IpoBepka kabeneil nepe MOHTaKOM.

13

3ansitue 13. TpeGoBanus Kk MOHTaxy. [IpuHIUTIBI pa3faenku KOHIOB KabOenmen s
HpHMOI‘O COCINUHCHUSL. I/I3MepeHI/I$I CMOHTI/IpOBaHHBIX Y‘-IaCTKOB.

14

3ansTue 14. Haznauenue, KOHCTPYKLMS, MAPKUPOBKA U MECTA YCTAHOBKH OKOHEUYHBIX
kabOenpHBIX ycTpoiicTB (OKY) 1 ux MOHTaX.

15

3ansaTue 15. YcrpoiictBa BBOAa kaleseit B 3aanus cranumid (YII, OVII),
TeJie(pOHU3HPYeMble 3AaHUsA

KpoccupoBanue kabOeneir B ATC. Haznauenue maxtel. KpoccupoBanme kabemneli B
A0OHEHTCKHUE ITYHKTHI.

16

3ansaTue 16. KaGesu moa mnocToSHHBIM BO31YIIHBIM M30bITOYHBIM IaBJI€HUEM

OKkcrutyatanus kabOenedl IMoj MOCTOSIHHBIM HW30BITOYHBIM BO3AYIITHBIM JaBICHUEM.

CucTeMbl U YCTAaHOBKH JIJISl DKCILTyaTaluy Kabeyel gaBieHueM. MeToIbl onpeaeeHus
ailoHa ¥ MeCcTa OBPEKCHHUS 000JIOUKH Kabest

17

3ansaTue 17. JjekTpuUyecKHe XapaAKTEPUCTUKU BO3AYIIHBIX U Ka0eJdbHbIX JUHUI

CBSA3H




[TepBuuHbIC ¥ BTOPUYHBIE MMTAPAMETPHI IICKTPUICCKUX KaOEIeH W BO3MYIIHBIX JTUHUAN
cesi3u (BJIC). YacToTHbIe Muana3oHbl HCMIOIB30BaHUs dNIEKTpUIecknx kadenei u BJIC

18

3ansTue 18. [lapameTpbl BOJIOKOHHO-ONITHYECKUX JIMHU A

[Tapametpsl BojokoHHO-onTHaeckux JuHui (BOJIC). Kputnueckast yactora u JuyivHa
BOJIH BOJIOKOHHOTO CBETOBOJA. THIBI BOJIH B CBETOBOJE. 3aTyXaHUE BOJIOKOHHBIX
CBETOBOJIOB. Jlucmiepcus ¥ MPOIyCKHAsl CHOCOOHOCTh CBETOBOIOB.

19

3ansaTne 19. Odecneyenue 3JIeKTPOMATHUTHON COBMECTUMOCTH JMHHMH CBA3M U
NMPOBOJAHOIO BeIIAHUS

CniocoOblI 3a1UThI OT B3aUMHBIX BIUSAHUNA. CIOCOOBI YMEHBIICHNS B3aUMHBIX BIUSHUMA
Ha kabenpHbix HY m BY nunusx. M3mepurenbHble mpUOOpHI, MPUMEHSEMBIE MPH
CUMMETPUPOBAHUU. 3alllUTa CBETOBOJHBIX TPAKTOB OT B3aUMHBIX IIOMEX.
[IpunoOpeTreHre HaBBHIKOB TECTHPOBAHUS CMOHTHUPOBAHHBIX YCTPONCTB B KaOETbHBIX
JIMHUSX CBSI3H.

20

3ansaTe 20. MCTOYHMKHM ONACHBIX W MeMAKIUX BJIUAHUA. Mepbl 3alIUTHI
VINHEHHBIX COOPYKEeHHUH CBA3U

OCHOBHBIE MOHATUS 00 MCTOYHHMKAX 3JEKTPOMAarHUTHOTO BIIMSIHUS Ha JIMHUM CBS3U.
Mepsl 3amUTHl JTMHEHHBIX COOPYKEHHH OT OINAcHOro BIHMSHHUA aTrMoc(hepHOro
JIEKTPUUECTBA, JIMHUM 3JIeKTponepeaay, MEKTPO(UIUPOBAHHOTO TPAHCIOPTA U
panuoctaniyii. CXxeMbl 3aLIUTHI U 3JIEMEHTHI 3auThl. O00pyI0BaHUE 3a3eMIICHHH

21

3ansaTue 21. 3amuTa coopyKeHHI CBA3HM OT KOPPO3HH

OcHOBHbIE BHJABI KOPPO3HMM: TIOYBEHHas, aTrMocdepHas, 3IIEKTPOJUTHYECKas,
MEXKpHUCTAUIMTHAsA. VX xapakTepuctuka. Mepsl 3a1IuThl OT KOPPO3HHU.

22

3ansaTue 22. OpraHu3anusi M OCYHIECTBJIEHHE TEXHHYECKOH IKCIIyaTaluu
JINHEHHBIX COOPY:KeHHIl MECTHBIX Te1e(OHHBIX ceTeil

Opranuzanus KCIuTyaTaluu. 3aa4i 1 METOJIbl TEXHUYECKOM AKcIuTyartanuu. OxpaHa
KaOeNbHBIX COOPY)KEHUH M aBapUHHO-BOCCTAHOBUTENbHbBIE PAOOTHI. DJIEKTPUUECKUE
M3MEPEHMS B IPOLIECCE IKCILTyaTalUu.

23

SansaTue 23. Hage:kHoCThL JJUHMI CBA3H
OOecrieyeHre HAIE)XHOCTHM JIMHMU cBsa3u. llokaszarenn HanexHoctu. OleHka

HaACKHOCTHU U MCPOIIPHUATHUA 110 TOBBIICHUIO HAIC)KHOCTU HA JIMHUAX CBA3U.

JlaboparopHbie padoThI

1

‘3a}ane 24. Pa3znenka kaGeneit Tumna [1B

34




Banarue 25. Pazngenka xadenent tuma TIII1

BansarTue 26. Pasnenka kadeneit tTuna CTC

3anstue 27. CuMMeTprudHbIC Kabemu

Bansarue 28. KoakcuaibHable kabeiu

SausaTue 29. BolIOKOHHO-ONTHYECKUE JIUHUU CBSI3U

BausaTue 30. Monrax xabesst TIII

Bansarue 31. MonTtax kadeinss MKC

ORI N [h (W

Bansarue 32. Monrax kabdeis 3KI1

3ansarue 33. Montax KPTII-10, BM

|
— D

SansaTue 34. Monraxx MTOK

Y—
N

3ansitue 35. I3MepeHue JIeKTPHUECKUX XapaKTEPUCTUK CUMMETPUYHBIX Kabenen

—
[9]

BansaTue 36. B3auMHoe BIUsHKUE B ONTUYECKUX KAOEIIAX.

[==Y
=

3ausitue 37. [IpuunHbl B3aUMHBIX BIUSHUNA MEXIY HEMSIMH BO3IYIIHBIX U KaOCIIbHBIX|
JIMHUS CBI3U

15

3ansaTue 38. [[pyunHbI B3aMMHBIX BIUSHUN MEKy ONTHYECKHUMU BOJIOKHAMU

16

SausaTue 39. McciaeqoBanue 2JIEMEHTOB 3alATHI OT BHENTHUX BIUIHUN

17

3austue 40. 3mepenus npu 3amure Kademst OT KOppO3uu

CamocTosiTesibHasi padoTa 00y4YaroMXcst

XA R WD =

0.

10.

[TocTpoeHue TMHENHBIX COOPYKEHUMN CETEN JIIEKTPOCBS3U.

Hasnauenwue, coctaB u ocHOBHbIE mapameTpsl BJIC.

KoHCcTpyKTHUBHBIE 37IEMEHTHI KaOeeH.

Kabenu TenedoHHBIX CETEl M CETel MPOBOAHOTO BEIIAHMUS.

Koncrpykuus u HazHauenne kabeneit TIIIT.

CTpyKTypa 1 KOMIIOHEHTHI TuHEHOTO TpakTa BOJIC.

[Ipoxitagka onTHuecKux Kabemnei.

Hasznauenue, KOHCTpYKIIMS, MApKUPOBKA U MecTa ycTaHOBKM OKY 1 X MOHTax.
[lepBuuHBIC 1 BTOPUYHBIEC TApaMETPHI AIeKTprueckux kadeneit u BJIC.

3anura BJIC 1 TpakTOB OT B3aMMHBIX TOMEX

16

Tema 1.2. UCTOYHUKY TUTAHUS

Conep:xaHue yueOHOIro MaTepuaJia

1

3ansTue 1. UCTOYHUKH 3JIEKTPOCHAOKEHUSA NMPEeANPUATHIA CBA3U
Kucnorsele akkymyssaTopsl. 1llenounsie akkymynsaTopsl. IlepcriekTuBHBIE HICTOYHUKI

DIICKTPOCHAOKEHUS

10



3ansTue 2. BropyiHbie MCTOYHUKH TOKA
BreimpsimutensHble  yerpoiictBa.  CrmaxuBaromue  ¢GuibTpsl.  CTabuiamzaTtopsl
HanpspkeHus U Toka. [IpeoOpasoBareny HanpsHKEHUs U TOKa.

3  [BansaTuHe 3. BeinpsimuTebHbIE ycTpoiicTBa, NpUMeEHsIeMble 1A
IJIEKTPOCHA0KEHH S TEJEKOMMYHHKAIMOHHBIX CHCTEM
BrinpsimutensHble ycTpolicTBa cepur BBB. BreinpsiMurtensuslie yerpoiicta cepun BYK
u BYT.

4  [BansaTue 4. DjeKTPocHAOKeHHE TeJEKOMMYHHKAIIMOHHOM anmnaparypsl

CucTteMbl JIEKTPOCHAOKEHUS anmapaTypbl dJIEKTPOCBs3U. HameHOCTh yCTpOHCTB U
CHCTEM 3JICKTPOCHA0KEHHS TeJIeKOMMYHUKAIIMOHHOM anmaparypsbl.

IIpakTuyeckue 3aHATHS

1  [3aunsrtue S. Pacuer napameTpoB akKyMYJISITOPHBIX OaTapeit 4

2  [3ansaTue 6. 3yueHune akKkymysIsTOpOB

JlaboparopHbie padoThI

18 [BansTme 7. lccienoBanue ynpapiasieMoro BHIIPSIMUTENS HA TUPUCTOpaX

19 [3anstume 8. UcciemoBaHue cxeM MPOCTEHIIEro BBIIPSIMIEHUS Tpex(da3HOro

TIICPEMCHHOTI'0 TOKa 8

20 [3ansitue 9. VccnenoBanue napamMeTpoB CriIaXKUBAIOMINUX QUIBTPOB

21 [3aunsatue 10. MccnenoBanue cBOMCTB MapaMeTPUUECKOTO CTAOUIN3ATOPA HANPSIKECHUS

CamocTrosiTesibHas paboTa 00y4alOIIMXCH

CXxeMbl ¥ 2JIEMEHTHI 3aIIUThI IMHEWHBIX COOpYykeHn. O00pyI0BaHHE 3236 MIICHH. 4

Tema 1.3. IIpuemo-nepenaromue |Coaep:kaHue y4eOHOro MaTepHuaja

YCTpOICTBa 1 3ansaTne 1. HazHaueHue, CTPYKTYpHAsi cXeMa M TeXHHYECKHE XaAPAKTEPUCTHKHU
paguonepenaTYnKa
Omnpenenenne M Ha3HaUYCHHUE panuonepenaromniero ycrpoicrsa (PIInY). O606ménnas
CTPYKTypHasi CXeéMa IepelaTyMka M OCHOBHBIE XapaKTEPUCTUKH IepeJaTdHKa.
Hasnauenue ocHOBHBIX KackanoB PIInY.

2 3ansTHe 2. ABTOreHepaTophbl 34
VYcnoBusi caMOBO30YXKICHUS aKTUBHBIX KOJIeOATENIbHBIX cucTeM, OanaHc ¢a3, OamaHc
amumtyn. PaGouass wactora — aBToreHepatopa (AI). Cxema TpaH3UCTOPHOTO H
nammoBoro  AI'.  Pexumbr  pabotrer  AI.  [lpuHmmMnBel  CHHXpOHHU3MA U
dazuposku .Jlectabunuzupyromue GakTopsl 1 00pbda ¢ HUMHU.

3 3ansaTre 3. CTa0MJIBLHOCTH YaCTOTHI ABTOreHepaTopa

11



CrabunbHocTh 4YacTOoThl Al', Meronwl ee moBblieHUs. KBapreBas craOuimuzamus
gactoTel Al. YcrpoiicTBo u pabota kBapieBoro pezoHaropa. Cxembl BKIIOUEHUS
kBapueBoro pesonaropa B Al'. Koppekuus yactotsl kBapueoro Al'. I[Ipenmyiecrna
W HEJOCTAaTKM  KBapIeBol  crabunm3anmuu  4actoThl. (Cxema  KBapIeBOTO
TpaH3ucTopHoro Al

3ansaTue 4. PopMupoBaHNe CHTHAJIOB

[TpuHIMnsl GOpMUPOBAHUSA CUTHAJIOB IPHU Pa3IMYHBIX METOJAX CHUHTE3a 4YacToT.
[lonarue BO30yaUTENS - CHHTE3aTOpa YacTOT, CETKU U IIara CeTKU 4acToT. MeToabl
CHHTE3a 4acToT. ABTOMaTudecKkas mojactpoiika dactotel (AITY) m e€ mapameTtpsl.
Yacrornas AITY. ®a3osas AITY. [{udpoBoii cHHTE3aTOp 4aCTOT.

3ansaTe 5. PexxuMbl M NPUHUMIBI MOCTPOEHHUSI I'€eHEPATOPOB € BHEIIHUM
BO30Y:KIeHHEM

O6oOmenHas cTpykTypHas cxema u mapamerpsl ['BB. I'eHeparopsl ¢ BHENIHUM
BO30Y)XJICHHEM: pPE30HAHCHbIE M MIMPOKOMoJocHble. OOJacTu NpUMEHEHHUs
pPE30HAaHCHBIX ® MmupokomnojocHeix ['BB. Ilpuniun paboTel u MeToAuKa
sHeprerryeckoro pacyera ['BB.

3ansaTie 6. O01mMe CBeAeHUSA 0 MOAYJISIIIUU

OO0mue cBeneHus: O Pa3IUYHbIX BUAAX MOAYISIIIHM UM UX OCOOCHHOCTsX. [loHsATHS
aMITUTYTHON Monyisiuu (AM), TiIyOMHBI MOJTYJISIIIMN M TIEPEMOAYIISAINAN, CIIEKTP
AM «konebanus. OpHOMONOCHAS MOAYJSANUSA. TpaH3UCTOPHBIM AMILTUTYIHBINA
MOJIYJISITOP C KOJUIEKTOpHOM Moayssiiuent. O6iactu mpuMeHenus AM.

3ansTue 7. YacToTHAst MOLYJISALUSA

Oco0eHHOCTH YTIIOBBIX BUAOB MOoAy/siiiuu. [lonstre yactorHor monyssiiuu (UM),
JIeBHALIMM 4acTOThI, ciekTp UM curnana. TpaH3uCTOpHBIN 4YaCTOTHBIA MOAYJISATOP
Ha OCHOBe Bapukana. CtaOmim3aiiys 9acTOThl HECYIIEH PH YaCTOTHOW MOTYJISIUH.
Ob6nactu npumeHenus YM.

3aunsrtue 8. @azoBas Moy asAUuUs

[Tonsitue dazooit momynsuuu (OM), nesuanus ¢aszbl, cnexktp ®M curnana.
3aBUCHMOCTh W3MEHEHHUs yria ¢as3bl CUTHaIa OT aMIUTUTYIbl MOMYJIUPYIOIIETO
koseOanusi. CxeMbl MOCTpoeHHs (a30BBIX MOIYIISITOPOB

3anstue 9. UmnyabcHas Moayasiuust

12



[Tonsitne umnynbcHor Moaysiiuu (MM). Buast UM u e€ oco6ennocTu. CTpykTypHast
cxema nepenaruuka ¢ UM. Ilapametpsl u cnektp curHana npu UM. CrpykrypHas
cxeMbl MoaysaTopoB M. BHyTpunmnyibCcHas 4acTOTHAsI MOAYJISALIMSL.

10 | 3ansaTue 10. TeopeTnyeckne 0CHOBBI paguoNpHeMa
Ha3nauenne, OCHOBHBIC XapaKTEPUCTUKH pPaIUONPUEMHBIX ycTpoicTB (PIIMY).
CrpykrypHas cxema PlIIm  ymnpsamoro  ycunenua. CrTpykTypHas  cxema
cyneprerepoauaaoro PIImY u e€ ocobernHocTH.

11 | 3ansaTue 11. BxoaHble nenu NpuéMHBIX YCTPOICTB
Ha3znauenne BXOAHOW 1emu, KiIacCU(pUKALUS U OCHOBHBIE XapaKTEPUCTHUKH.
Crpykrypa BxonHoil nenu (BLI). BIl ¢ cocpenoTodyeHHbIMM U pacnpeneieHHbIMU
sneMeHTaMu. MeToiuka sekTpudeckoro pacuera BLI.

12 | 3anaTue 12. Pe3oHaHCHBIE YCHJINTEH
Ha3naueHne u OCHOBHBIE XapaKTEPUCTUKU PE30HAHCHOIrO ycunutens. CTpykTypHas
cXeMa PEe30HAHCHOTO YCHIJIUTENS U PEKUMBI €ro paboThl. MajomymsIue yCuiInTenu
cBepxBbIcOko yacToThl (CBY). Meroauka snexkrpudeckoro pacuera ycunutensi CBY.

13 | 3ansarue 13. IIpeoOpa3oBaresin 4acTOTHI PAAUONIPHEMHUKOB
Haznauenue, CTpyKkTypa U NpUHIHUI paboThl mpeodpaszoBatens yactoTsl (ITY). MY ¢
oTAenbHbBIM  TerepoauHoM. [IY ¢ COBMEMIEHHBIM  rerepoauHoM. Pacuér
IPOMEKYTOUHOM YacCTOThI U MTPeoOpa3oBaTess YaCTOTHI.

14 | 3ansarTue 14. YcnaureJn NpoMeKyTOYHON YacTOTHI PAAMONPUEMHBIX YCTPOIiCTB
Ha3znaueHue # CXEMOTEXHHMKA YCHIUTENS NpoMexyTouyHod uactorel (YIIY).
CranpmapTHble  OPOMEKYTOYHBIE  4YAacTOThl  PAJAMONPUEMHBIX  YCTPOWCTB.
Mmuoroxkackagaeie YITU. M36uparenspabie anemenTs! B YITU:

15 | 3ansarue 15. /leTeKTOpPbI CHUTHAJIOB
[Ipouecc neTeKTUpOBaHUS CUTHAIOB. AMIUIMTYAHBIE JETEKTOPbl M MX OCHOBHBIE
XapakTepucTuku. HenuHeliHble M WHEPUUMOHHBIE WMCKAXEHUS B aMIUIMTYIHBIX
netekTopax. IMIysnbCcHOE ETEKTUPOBAHUE CUTHAJIOB.

16 | 3ansTue 16. AMIIMTYAHbIE OTPAHUYUTEIH
AMmutyaHsie orpannuuTen. Haznauenue, OCHOBHbIE XapaKTEPUCTUKHU U MPUHIUIT
paboThl YacTOTHOTO JeTeKTopa. CXeMOTEeXHHKA YaCTOTHBIX JETEKTOPOB.

17 | 3ansaTue 17. lIpunuun padoTsl (pa30BBIX 1eTEKTOPOB

Ha3nauenue, npuHIun paboTel U OCHOBHBIE XapaKTEPUCTUKU (ha30BOrO JETEKTOpa
(®M). Uckaxenus xapakrepuctuku /1. Cxemorexuuka DJI.

13



JlaboparopHbie padoThI

1

3ansaTue 18. lccrnenoBanme BIMSHUS eCTAOMIU3UPYIOMUX (AKTOPOB Ha pPaboTy
aBTOT€HEpaTopa

3ansaTue 19. MccnenoBanue reeparopa, yrnpasisieMOro HalPsKEHUEM, UCIIOIb3YEMOI0
B CUHTE3aTOpax 4acToT

3ansaTue 20. VccinenoBaHue yMHOKUTENS YaCTOTBI

3anstue 21. MccnenoBanue aMIIUTyIHOTO MOAYJISITOPA

3ansaTue 22. lccieqoBanre 4aCTOTHOTO MOAYJISTOPA

3ansTue 23. PerynupoBka ycuiieHus

3ansaTue 24. HacTpoiiku paguonprueMHUKOB

3ansTue 25. PerynupoBka 1osocsl IponycKaHus

=R =N RN

3ansaTue 26. YcrpoiictBa nnaukanuu PIIMY

3ansitue 27. HasHadeHuwe, mapameTpbl W TNPUHIUN PAOOTHI CXEM aBTOMATHYECKOM
EryJIMPOBKU YCHIIEHUS

11

3ansaTue 28. [IpyHUMO aBTOMAaTHUYECKOW MOJCTPOMKH YAaCTOTHl B PaJUONPUEMHBIX
YCTpOMCTBaxX

12

3ansitue 29. CriocoObl peryaIupoOBKHU MOJIOCH! MPOMYCKaHUS MPUEMHHKA

13

3ansTue 30. VccnenoBanue pe30HaHCHOTO YCHIIUTENS paAuo4acTOThI

14

3anstue 31. MccnenoBanue mpeoOpa3oBaTessi YaCTOTHI C OTASIHHBIM T€TEPOTMHOM

15

3ansTue 32. VccnenoBanue yCHIIMTENS IPOMEKYTOUYHONW 4acTOTBI

16

3ausitue 33. MccnenoBanne oTIenbHBIX (PYHKIITMOHAIBHBIX OJIOKOB CHCTEM PAaMOCBSI3U

17

3ausitue 34. MccnenoBanue OTAENbHBIX (DYHKIIMOHAIBHBIX OJIOKOB CHCTEM PaUOCBSI3H

34

CamocTrosiTesibHas paboTa 00y4aOIIMXCSH

1
2
3
4
5.
6.
7
8
9.
1

0. TpaH3UCTOPHBIN YaCTOTHBIA MOJYJIATOP HA OCHOBE BapHKarna.

O0600mEnHas CTPYKTypHast cXxeMa IepeaaTurka.

HazHaueHne 0CHOBHBIX KacKaJOB I1€PEIaTUHKA.

Cxema TpaH3UCTOPHOTO U JIAMIIOBOT'O aBTOTE€HEPATOPA.

Pexumebl padotsr Al

Yacrotnas AITY.

®dazosas AITY.

udposoii cuHTE3aTOP YACTOT.

[Tpuniun paboTsl 1 METOAMKA SHEpreTUyeckoro pacuera I'BB.
TpaH3UCTOPHBIN aMIUIUTYTHBIH MOAYIISITOP C KOJJIEKTOPHON MOy ISLIUEH.

12
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11. Cxemsbl mocTpoeHust pa3oBbIX MOTYJIATOPOB.
12. CtpykTypHas cXeMbl HMIIYJIbCHBIX MOJYJISTOPOB.
13. Meroauka snektpuyeckoro pacuera BlI, ycrmrens CBY, VIIY.

IIpome:kyTounas arrecrauusi B popme n1udpdepeHIUpPOBAHHOIO 3a4eTa 2
Y4yeOHasi NpaKkTUKA Buabl pador
MI[K-91 0L HPHGMO'HePeHaIOHIHe 1 MonTtax kabeneit HH u BY pa3znuyHbIMU TEXHOJIOTHSIMU
YCTPOHMCTEA,  JIMHCHHBIC — COOPYKCHHA |5 INfoyrask OKOHEUHBIX YCTPOWCTB, NPMMEHSEMBIX HA MECTHBIX TeNe(OHHBIX CETX,
CBAH M NCTOUHUKH SNICKTPOIMTAHHA MarucCTPaIbHbBIX U 30HOBBIX JIMHUSX CBS3U JJISI QJIEKTPUUECKUX M ONITUYECKHUX KaOernei
3 |KoHTponb KauecTBa MOHTaXa C MPUMEHEHHEM HM3MEPUTEIbHBIX MPUOOPOB MOCTOSHHOTO
TOKa
4 |OnpeneneHue BUa M MecTa MOBPEXKACHUS KaOEIbHOM IMHUU CBSA3U C TIOMOIIIBIO IPHOOPOB 36
MEPEMEHHOTO TOKa (pedieKToMEeTpOB)
5 |Monrax ontuyeckux kabeneit/ IIpoBepka kadecTBa MOHTa)Ka ONTHYECKUX BOJIOKOH C
MOMOIIIBIO PE(PIESKTOMETPOB M U3MEPUTENEH ONTUYECKO MOIIIHOCTH
6 |Pa3znenka kaOenell ¢ «BUTOW Mapoi» ISl BKIIOYCHUS B KOHHEKTOPHI COOTBETCTBYIOMICH]
E€MKOCTH
Pazgen 2. TeslekOMMYHMKAIIMOHHbIE CUCTEMbI M CETH
M/IK.01.02. TerekOMMYHHKAIIHOHHBIE CHCTEMbI H CETH 226
Tema 2.1. ITocTpoenue Conep:kanue y4eOHOro MaTepuasa
TEJIEKOMMYHUKAIIUOHHBIX CUCTEM U 1 3ansTue 1. OCHOBBI NOCTPOECHUS ceTel CBA3U
ceTel Ennnas Cerp OmnektpocBssu  Poccuiickoit ®eneparun (ECDO P®). CocraB u
HaszHaueHue ECO P®. Apxurekrypa cereil. [lepBudHbIe M BTOPHUHBIE CETH, CIYXKOBI
cBs3u. AOoHeHTCKoe obOopymoBanue. CTpPyKTypa TEICKOMMYHHUKAIIMOHHBIX CETEH.
Cucrembl  mepemaud ¥ KoMmMmyranmuu — uHpopmarmu.  Kmaccuduxarms
TEJICKOMMYHUKAIIMOHHBIX CETEM. 20
2 3ansaTHe 2. JTaJOHHAsI MO/Ie/Ib B3AMMOACHCTBHS OTKPBITBIX CHCTEM
Cranpaprusanus B TEJIEKOMMYHUKAIUX. OTKpBbITBIE CHUCTEMBI B
TEJIEKOMMYHUKALUAX. OTAJIOHHAs MOJIENb B3aUMOJAEHUCTBUS OTKPBITBIX CHUCTEM
(OBMBOC). Hepapxusi B3aUMOJICHCTBUS OTKPBITHIX CHUCTEM. EIWHUIBI JTaHHBIX
ypoBHeit OMBOC. ®@yuknuun yposaein OMBOC. Unkancynsauus nanasix B OMBOC.
3 3ansaTre 3. CucTEeMbl KOMMYTALMH B TEJIEKOMMYHHKAIMOHHBIX CETAX
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Buael xomMmyTanuu B TEIEKOMMYHUKAIIMOHHBIX ceTsAX. Kommyramus KaHajoB.
KomMmyTtanust nakeroB. TexHOJIOrMM KOMMYyTalMM @akeToB. Mojenb NakeTHOro
KommyTaTopa. JlatarpammHasi mnepeaada. BupryanbHble KkaHanbl. Jlormyeckoe
COEJIMHEHHUE.

3ansatue 4. CucreMbl CHTHAJIN3AIUH

CI/IFHa.HI/IBaI_[I/IH B TGHG(bOHHBIX CCTAX. CI/IFHaJ'H:I CUT'HAJIN3aIllnuu. BI/II[I:I CUTHAJIU3allnuu.
Curnanuzanus no BeiaenieHHOMY KaHany (BCK-2). OOmiexkananbHasi CUTHATU3AIMS
(OKC-7).

3ansTue 5. Lludposbie cucremMbl nepeaaum

[Mpuanun Bpemennoro pasznenenus kananoB (BPK). Hudpossie cuctemsl nepenayn ¢
BPK. Teopema KorenpHrkoBa. Pacuer yacTotsl AuckpeTn3anuu. UMmyabCHbIE BUABI
MOIyJIAIUUA. MeToauKa pacyeTa CTpYKTYphl BpeMEeHHOTO IHKIIa. [[nppoBeie cucTeMbl
nepeaadn ¢ UMNIyabcHo-KogoBon moaysnuert (MKM). MKM-30/32. Kananet E1, E2,
E3, E4.

3ansaTne 6. Konupywomue U Jekoaupymloiye yCTpoiicTBa HU(PPOBBIX CHCTEM
nepeaavu

Hasnauenwne u kaccudukanus koaepoB. O01acTh MpUMEHEHUS HETMHEHHBIX KOJIEPOB
B3BEIIMBaOIero Tuna. CTpykTypHas cxema KOAUPYroIMX ycTpoiicTB. HazHaueHue
y3J10B. DTarbl HETUHEHHOTO KOAMpOoBaHus. /J[J0CTOMHCTBA M HEAOCTATKU HENMHENHBIX
kozaepoB. Hasznauenue nexozepoB. OOnacTh MpUMEHEHHMS HETMHEWHBIX JEKOIEpPOB
B3BEIIMBAIONIEro Tuna. CTpyKTypHas cxema JAeKOJUPYIOIUX yCTpoicTB. HaznaueHnue
y3J0B. JTambl HEJIMHEWHOro JeKkoaupoBaHUs.  JlocTOMHCTBA W HEIOCTATKU
HEJIMHEHBIX IEKOAEPOB.

3anaTe 7. @opMHpPOBaHHEe YNPABJIAKIIMX CHTHAJIOB B TIeHEPATOPHOM
o0opynoBaHum MU(POBBIX CHCTEM Nepeaaun

CrpyKkTypHasi cxema ¥ NMPHHLUIIBI OCTPOeHUsI TeHepaTopHoro obopyznosanus (I'0O).
Hasnauenne y3noB 'O, TpebGoBanmsi k 3anmaromemy reHepatopy. Otaumume ['O
nepenaun ot ['O npuema.

3ansaTue 8. CuHXpoHU3anusi B IM(POBBIX CHCTEMAX Nepeaadyn
Ha3nauenne u Buabl CHHXpOHHM3alMHM. TpeOoBaHMS K CHUCTEMaM CHHXPOHM3ALUU.
O6o06mennsie cxembl YTC, TTLHC.

3ansaTne 9. @opMupoBaHHMe JHHEHHBIX LM(PPOBBLIX CHUIHAJIOB B CHCTEMAaX
nepeaavu
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TpeGoBanusi K JMHEHHBIM KoAaMm. AJTOPUTMBI (OPMHUPOBAHHMS, JIOCTOMHCTBA H
HEIOCTAaTKU JUHEHHBIX Koa0B. [IpuHIMI paboThl peobpazoBarest Koja nepeaadn 1
npeobpaszoBarens KoJia npuema.

10

3ansaTue 10. Perenepanus nugpoBoro curaajaa B CHCTeMax nepeaayu
Ha3nauenue, knaccugukanusi, CTPyKTYpPHBIE CXEMbI, IapaMeTpbl PEreHepaTopOB.
YcTpoiicTBa TaKTOBOWM CHHXPOHHM3AIMU B pereHeparopax. OreHka KauecTBa padoThI
pEreHepaTopoB.

IIpakTHYecKkHe 3aHATHA

3austue 11. M3ydyeHne npuHIKIIOB YaCTOTHOTO pasneneHus kaHaios (YPK).

3ausitue 12. [TocTpoenne u cucremMa HyMepaluy B TelIeOHHON CETH CBSI3H.

3anstue 13. Pacuet yactoT 'O nn¢poBoii cucteMsl nepegadu

NS

3austue 14. DopmMupoBaHue JUHEHHBIX KOJOB B IU(PPOBBIX CHCTEMaX Mepeaavn

JlabopaTopHblie padoThl

3ansTue 15. MccnenoBaHus CEKTpa CUTHAJIOB C UMITYJIbCHON MOJYJISIITUCH

3anstue 16. MccnenoBanue npunimna pabotsl kanana ¢ BPK

3anstue 17. Henuuelinblie Kogepbl B3BEIIMBAIONIETO THUIIA

3ansTue 18. Henuuelinble 1eKonepbl B3BEIINBAIOIIETO THUIIA

3anstue 19. [I[ppueMHUK CUTHAJIOB IUKJIOBON CUHXPOHU3AIINT

3ausitue 20. [IpeobpazoBarens Koja nepegadn

NN N[ W(N -

3anstue 21. [IpeoOpa3oBaTens Koj1a npuemMa

14

CamocTosiTesibHast padoTa 00y4yarommxcst

N

CocraB u HazHauenue ECO PO.

ApXUTEKTypa CeTeH.

[TepBU4HbBIC 1 BTOPHYHBIE CETH, CITY>KOBI CBSI3H.
®yukiuu yposHeir 9MBOC.

TexHOoI0TUM KOMMYTAllUU MTaKETOB.

[{udposbie cucTemsbl Iepeaadn ¢ UMIYJIbCHO-KO10BoM Moaysmueit (MKM). MKM-30/32.

Kananw E1, E2, E3, E4.

7.

YcrpolicTBa TakTOBOM cMHXpOoHU3aluu B pereneparopax L[CIT MKM.

14

Tema 2.2. CucTeMbl paiMOCBA3U

Copep:xxaHue y4eOHOIro MmaTepuaJja

1

3ansaTue 22. PaguopeJielinble M CHyTHUKOBBIE CHCTEMbI CBS3H
Pacnipoctpanenne paanoBoiaH. Buasl pamnoBosiH. OCOOEHHOCTH PAaCTIPOCTPAHECHHS
BOJIH Pa3JIMYHBIX JUAlla30HOB.

16
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2 3ansaTue 23. AnteHHo-(uaepHble ycrpoiictBa. [lepenaromue anteHHsl. [IpueMHubie
aHTeHHbI. Duaepsl.

3 3anatue 24. Ilpunuun paguopeneiinoit cBsizu. I[loctpoenne 1uGpPOBHIX
panuopeneinbix auaui cs3u (LIPPJI). Lludposas panuopeneiinas cTaHuus.

4 3ansaTue 25. CnyrHukoBbie cuctembl cBs3u (CCC). IToctpoenne CCC. 3eMHble
cranuuu CCC.

5 3ansaTe 26. CucremMbl COTOBOI MOABUKHON PAIMOCBSI3H
Opomrorus cereid moaBmwkHOM cBsi3u (CIIC). CereBas rexnonorus GSM.

6 3ansitue 27. Iloxcucrema ©OazoBoii craniuu, peructppl HLR u VLR, mentp
KOMMYTallU{ MOJIBM)KHOM CBSI3U, LIGHTP ayTeHTU(UKALUU U PETUCTP UACHTU(DUKAIINH
000pyIOBaHUSI.

7 3ansarue 28. Cucremsl curHammzanuu CIIC.

=]

3ansaTue 29. Texnonoruu u ycayru cered UMTS. Cetu crannapros 3G, 4G, LTE.

IIpakTnyeckue 3aHATHS

3ansitue 30. BeiOop kinactepa v pacyer 4ucia coT

3ansaTre 31. PacyeT OCHOBHBIX NapaMETPOB CETE MOABMUIKHON CBSI3U
3ansaTue 32. M3yyenue npuHinuna opranusaiuu kanaion CIIC
3aunstue 33. Konuposanue peun B crannaprax CIIC

R[N [N

CamocTosiTesibHast padoTa 00y4arommxcst

CnytaukoBsie cucteMbl cBsi3u. 3eMHble ctanuu CCC. Ceru cranaaptoB 3G, 4G, LTE.

Tema 2.3. Monrax u 3kcrutyaranus | Cogep:xanue y4eOHOro MaTepuajia

TEJIEKOMMYHUKAIIMOHHBIX  CUCTEM U (1 3ansaTue 34. TexHOIOTUH CHUCTEM IUIE3MOXPOHHOU nudpoBoi uepapxuu. CTpyKTypa
ceren cucteM nepenaun E1. OcHoBHble Xapaktepuctuku uHTepdeiica E1. Buasl nuHelHbIX
konoB. LluknoBas u cBepxuukioBas cTpykrypa El. Ilpouemypbl KOHTpousis OHIHOOK
nepenaun CRC-4. CereBoit ypoBens El.

2 3ansarue 35. TexHOIOTHM MYJIbTHIICKCUPOBAHUS IUPPOBBIX MOTOKOB. [IprHIMT 1
crocoObl MyIbTUIUIEKCHPOBaHUS. CHHXPOHHOE MYJIbTHILIEKCUPOBAHHE.
MynbTUIIIIEKCUPOBAHNE ACUHXPOHHBIX OTOKOB. CUCTEMa KOMaH/| COIJIaCOBaHUS
CKOpOCTEH

3 3anaTue 36. Ilapamerprl kanamoB TU. HopMmupoBanue M MeToauka HM3MEpEHUM.
Kanan TY, omeHka kadecTBa KaHAJIOB, METOJAMKA M3MEPEHUN NapaMeTpoB. Buusl




U3MEPUTENIbHBIX MNPUOOPOB U OCYILIECTBICHHWE H3MEPEHHs] MapaMeTpoB. AHalu3
pe3yJIbTaTOB U3MEPEHUI.

3anusitue 37. OcoOCHHOCTH  TOCTPOCHMSI TEPBUYHBIX  MYJBTHILUIEKCOPOB.
O6opynoBanne OI'M-30. HasnaueHwe, OCHOBHBIE TEXHUYECKHE JaHHEIE,
(YHKIIMOHATLHBIE CXEMBl OCHOBHBIX Y3iI0B. CTpyKTypa BpPEMEHHOTO IHKJIA.
ITporpammuoe obecnieuenue OI'M-30. Haznauenue KI1O-110.

3ausrue 38. O6opynosanue MII CynepTen. Haznauenue, oCHOBHbIE TEXHUUECKHE
JaHHbIE, COCTaB 00OpPYIOBaHMUA. CTpyKTypHBIE CXEMBI OCHOBHBIX Y3JIOB
obopynoBanus. CrTpykrypa BpeMeHHoro unukia. IlporpammHoe obecneueHue
«CymnepTem».

3austue 39. HopmupoBanue mapamerpoB OLIK u rpynmoBbiXx 1u(poBBIX TPaKTOB.
OLK u rpynnoBeie mudpoBsle TpakThl. HopmupoBanue mnapamerpoB. Bribop
U3MEPUTENbHBIX MPUOOopoB. MeTouKka u3MepeHnil mapaMeTpoB HUPPOBBIX KAHAIOB U
TPAKTOB. AHAJIN3 PE3YyIbTATOB U3MEPEHUII.

3anaTue 40. Texnonorusx DSL.TexHomorunm KoOOuUpOBaHUS, NPUMEHSEMBIE B
xDSL.Texnomorust HDSL.TumnoBbie mapamMeTpsl U pasHOBUIHOCTH OOOpPYAOBaHUS
HDSL. Ob6nactb IIPUMEHEHHUS 000pyaOBaHUS HDSL.O6opynoBanue
FlexDSLPAMEI. Ha3naueHue, TEeXHUYECKHE JIaHHBIE, OCHOBBI TIPUMCHEHUSI.
O6opynoBanne FlexDSLORION-2. Ha3naueHue, TeXHUYECKHWE ITaHHBIC, 00JACTh
npuMeHeHus. MonutopuHr u koHpurypupoBanue FlexDSLORION-2. Amnanus
pe3yJbTaTOB MOHUTOPHHTA.

3austue 41. BonokonHno-ontuueckux cuctemsl nepegaun (BOCII). [TaccuBubie n
aktuBHble KomnoHeHThl BOCII. Ilpunnun nocrpoenuns BOCII. JluneliHble KOJbI
BOCIL.

3ansitue 42. Iloctpoenue mudpossix cucrem SDH.  Cunxponssle nudpoBbie
TEJIEKOMMYHHUKAIMOHHBbIE cHucTeMbl. OCHOBHBIE HWH(MOPMALMOHHBIE CTPYKTYpBHI.
®opmuposanue Moaynsa STM-1. MynstumiekcupoBanue STM-N. CTpyKTypsl KaipoB
CHTC. Buasl mynbtuiiekcopoB SDH. Tonosorus, apXurekrypa, CHHXpPOHHU3AIUSA
cereil. PesepBupoBaHne TPAKTOB.

10

3ausatue 43. CewmeiictBo ob6opymoBanusi SDH «Alcatel-Lucent». Texnuueckue
JaHHble, Ha3HaueHWe, Oo0JacThb MpHUMEHEHHA. BO3MOXHOCTH MPOrpaMMHOTO
obecrieuenus. MynpTuruiekcop WaveStar AMI+. Texuuueckue naHHble, HA3HAYCHUE,
o0acTh NpuMeHeHus1, coctaB obopynoBanus. [10. Haznauenne nHopManmoHHbIX U
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aBapUHHBIX CHUTHAJIOB. [IpocMOTp M aHamW3 aBapUHBIX COOOUIEHWUN. AJNTOPUTM
MOMCKA U YCTPAHEHHs] HEMCITPABHOCTEM

11 | 3anartue 44. O6GopynoBanue SDH «Alcatel 1664SM», «Alcatel 1655/1666SRx.
TexHuueckue AaHHBIC, HA3HAUYEHHUE, 00JACTh NMPUMEHEHUS, COCTaB O0OPYIOBaHUS.
Ha3znauenne wHGOPMAIIMOHHBIX W aBapUHHBIX cHUTHAJIOB. [IpocMoTp u aHanm3
aBapUHBIX COOOIEHHUH. AJITOPUTM MOMCKA M YCTPAHEHUSI HEHCITPABHOCTEH.

12 | 3ansartue 45. TexHoJ10rus ONTHYECKOI0 MyJIbTHILIEKcHpOoBaHusit WDM

HoctounctBa u Hemoctatku TexHonmoruun WDM. Knaccudpukamus WDM-cucrem.
KananpHo-yacToTHBIN MIaH. CTpyKTypHas cxema cucTeMbl nepegaun ¢ WDM.
CewmeiictBo obopynoBanus Huawei Optix Metro. PasHoBugHOCTH 00O0pYymoBaHws,
Ha3HauYeHHUe, TEXHUYECKUE JJaHHBIE, COCTaB 000PYI0BaHUs, 00JACTh MPUMEHEHHS

JlabopaTopHbie padoThl

8 [3amsatue 46. V3zmepenue napamerpoB kaHasoB TY aHamu3aTOpOM TeIePOHHBIX KaHAJIOB

9  [3ansatue 47. Pazpabotka npoektos ¢ nomouisio KI10-110 na MIT OI'M-30

10 [3ansaTme 48. Opranuszanus J0KaIbHOrO U yaaneHHoro pocryna B MII «Cynepren»

11 [BansTue 49. I3mepenne mapaMeTpoB TPYNIOBBIX ITU(DPOBBIX TPAKTOB

12 [3ansTue 50. MoHuTOpUHT 000PYAOBAHUS

13 [3anstme 51. Opranuzanus JOKAJIbHOTO M yJAJIEHHOTO KOH(UIYypHpOBaHUs
o0opynoBaHus

14 Bansrtue 52. KonpurypupoBanue MyIbTUILIIEKCOPA

15 [Banarue 53. KondurypupoBaHue HMCTOUHHKOB CHHXPOHHU3AIUU CETEBOTO 3JIEMEHTA
MYJIBTUILIEKCOpA

16 Bansitue 54. KonpurypupoBanue U pe3epBUPOBAHNE TPAKTOB MYJIbTHILIIEKCOPA

17 3anstue 55. Ananus cucrtem SDH npu nomomu ananuzatopa NGSDH

18 Bansitme 56. M3yuenune o0opynoBanus

19 [Bansarme 57. Opranuzauus JIOKaJTbHOTO U yNAJE€HHOTO KOH(PUTYpPHUpPOBaHMUS]
000pyIOBaHUS

20 [3ansaTue 58. 13yuenue o60pyaoBaHUsS

21 [BansaTue 59. Mncrausiuus, KOHQUTYpUPOBaHUE U MOHUTOPUHT 00OPYAOBAHUS

22 [3ansitue 60. Bupl u HazHaueHHe HHGOPMALIMOHHBIX U aBAPUITHBIX CUTHAJIOB

50
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23 [3ansitue 61. IlpocmoTp 1 aHanM3 aBapUMHBIX COOOIIEHUN

24 [3ansTHe 62. AJITOPUTM MTOMCKA U YCTPAHEHHUSI HEUCIIPABHOCTEHN

25 [3ansitue 63. Mncramisiiums, KOHQUTYpHUpPOBAaHUE M MOHUTOPUHT 000PYAOBAHUS

26 [3ansaTue 64. Bunsl n Ha3HaYeHHE NHPOPMALIMOHHBIX M aBaPUUHBIX CUTHAJIOB

27 [3ansitue 65. IlpocMoTp 1 aHanM3 aBapUMHBIX COOOIIEHUN

28 [3ansaTHe 66. AiropuT™M NOMCKa U YCTPAHEHUSI HEUCITPABHOCTEN

29 [BaunsaTue 67. Mncrauisiuus, KOHQUTYpUPOBaHUE U MOHUTOPUHT 00OPYAOBaHUS

30 3ansaTue 68. Bunpl n Ha3HAYeHHE MHPOPMALIMOHHBIX M aBAPUUHBIX CUTHAJIOB

31 [3ansaTue 69. [IpocMoTp 1 aHanmu3 aBapHilHBIX COOOIICHHI

32 3ansarue 70. Airoput™m novcka M yCTpaHEHUs! HEUCIIPABHOCTEN

IIpakTHYecKkHe 3aHATHA

3ansitue 71. MynbTuiekcupoBanue nu(pPOBbIX TOTOKOB

3ansitue 72. PacdeT OCHOBHBIX MapaMeTPOB MU(PPOBBIX CUCTEM TIEpeIadn

3ansitue 73. DopMupoBaHUE TUHEHHBIX KOJIOB A0OHEHTCKHUX JIMHHUH

=R

3ansaTue 74. Popmuposanue MMHEWHbIX kKoo BOCII

10 [3ansaTume 75. PopmupoBanue moayneid STM-N

10

CamocrosiTesbHast padoTa 00y4arOIuXcs

TumnoBkle mapaMeTpsl U pa3HOBUAHOCTH 000pynoBanuss HDSL

Buast mynsrumiekcopo SDH.

Tonosorusi, apXUTEKTypa, CAHXPOHHU3ALIMS CETEH.

CrpykTypHas cxema cucteMsl nepeaauu ¢ WDM.

Pemenne 3a1aum Ha pacyeT 4aCTOTHI JUCKPETU3ALNN

Pemenue 3anau Ha HenMHENHOE KoaupoBaHue U Aekoauposanue L[CII

Pemenue 3amay Ha pacueT ynpaBISIONIMX 4acTOT reHepaTopHoro obopynoBanus LICIT
Pemenue 3anau Ha noctpoenue auHeiHbIX ko108 LICIT 1 BOCII

CocTaBuTh TaONMIy aHaA/M3a MapaMeTPOB HCTOYHHKOB M NPUEMHHUKOB ONTHYECKOTO
U3IIy4CHUS

10. CocraButh cxemy opranuzanuu cBszu LICIT u BOCII mecTHO# ceTu, BHYTPU30HOBOM U
MarucCTpajJbHOU CETH

11. CocraBuTh TaOIMIly TEXHUYECKHUX XapaKTepUCTUK W coctaBa obopymoBanus LICII u

XN B W=

BOCII mecTHOH, BHYTPU30HOBOM, MarucTpajabHOU ceTeil
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12. TloarotoButh npe3eHTanuo o BOCII mMecTHBIX, BHYTPHU30HOBBIX M MaruCTPAIbHBIX
ceren

13. CocTtaBuTh MacnopTa Ha KaHaJIbl, CETEBbIC TPAKTHI M Ha amlmnapaTypy CUCTEM Iepeaayu
14. CoctaBUTH CXEMBI U3MEPEHUI TAPAMETPOB KAHAJIOB

15. CocraButh TabNIWIBI CTAaHAAPTOB U MPOTOKOJIOB HH(MOPMAIMOHHBIX CHTHAJIOB, HOPM|
OMOOK B KaHaJaX U TPaKTax,

16. BumoB aBapuilHbIX CUTHAJIOB M aBAPUITHON CUTHAIU3AIUH.

Kypcosoii npoext

[IpoeKT BOJOKOHHO-ONTHUYECKOW JIMHUHU
Iepelayl CErMEHTa TPAHCIOPTHOW CETH
Ha 33JJaHHOM y4acTKe

Oos13aTes1bHBIC AYIUTOPHBbIE YYeOHBbIE 3AHATHS 110 KYPCOBOMY IPOEKTY

Pa3paboTka cXxeMbl OpraHnu3alluy CBSI3H.

Br16op TOmonoruu ceTH.

Br16op tuma 06opynoBaHus.

Bp160p THTIa ¥ KOHCTPYKITUH OMTHYECKOTO Kades.

Pacuer OCHOBHBIX ITapaMETPOB ONTUYECKOIO JUHEHHOT O TPAKTA.

(=N AR SR

Pacuet mokasareneil HageKHOCTH.

30

IIpome:kyTounasi arrecrauusi B popme n1udpPepeHIUpPoOBAHHOIO 3a4eTa

Y4yeOHasi NpaKkTUKA
MJK.01.02. TenekoMMyHUKallMOHHBIE
CHCTEMBI U CEeTH

Buasbi pador

Hactpoiika 000py10BaHUs TPAaHCIIOPTHOM CETH MYJIBTHIIJIEKCOPOB BOJ1a/BBIBOA.

Hactpoiika 060py/10BaHUs TPAHCIIOPTHON CETH TEPMHUHATBHBIX MYJIbTHILUIEKCOPOB.

HacTtpoiika 000py10BaHuUsI TPAHCIIOPTHOW CETH PETEHEPATOPOB.

Hactpoiika 060py10BaHusI TPAHCIIOPTHON CETH KPOCKOHHEKTOPOB.

Hactpoiika 000py10BaHUsI CHHXPOHHM3AIIUU TPAHCTIOPTHON CETH.

HacTpoiika 060pynoBaHrs a0OHEHTCKOTO JOCTYIA CTAHIIMOHHOM YaCTH.

Hactpoiika 06opynoBanust aboHeHTCKOro noctyna ADSL2+.

Hactpoiika 00opynoBanus aboHeHTcKkoro nocryna DSLAM.

O (CO|Q |\ || (W99 | =

Jlnaraoctuka paboTel 000py10BaHMsI ADOHEHTCKOTO JTIOCTYIa CTAHIIMOHHON YacTH.

JlnaraocTrka paboTsl 060pyoBaHHs a0OHEHTCKOro octyna ADSL2+.

|
—

Jlnaraoctuka paboTel 000pynoBanus aboHeHTckoro noctyma DSLAM.

[
N

Hactpoiika annaparsbix [P-TenedoHos.

[
w

Hactpoiika nporpaMMHbIX [P-TenedoHoB.

ik
=

Jlnaraoctuka padoTsI anmapaTHbeix [P-TenedoHoB.

[
)]

JlnarsocTtrka paboTsl nporpaMmHbIX [P-tenedoHoB.

(S
=)

[Toncoennuenre abOHEHTCKOTO YCTPOHCTBA K MYJIBTHCEPBUCHON CETH.

72
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17

Jlnaraoctruka paboThl a00OHEHTCKOTO YCTPONHCTBA B MYJIbTHCEPBUCHOM CETH.

18

HacTtpolika U 1uarHocTuka paboThl OECIIPOBOIHON CETH.

Pasznea 3. DuekTpopaanonsMepeHusi U METPOJIOTUSA

M/JK.01.03. DiekTpopaanou3MepeHHs

H METPOJIOTUs

Tema 3.1. OcHOBBI METpOJIOTUN

Conepxanue y4eOHOro Marepuasa

72

1

3ansaTne 1. KitoueBble MOHATUS JUCHMIUIMHBL. [IpenMer W 3amauyd AUCUUILIUHBI,
CTpyKTypa  aucuuiuiuHbl.  IIpodeccmoHanpHass  3HAYUMOCTh  JAMCLUILIMHBEI,
MEXIPEAMETHBIC CBSI3H C IPYTMMHU JUCIUIUTMHAMHU. [IpaBOBbIE OCHOBBI METPOJIOTHH,
CTaHJApTU3aLMU U MOJATBEPKACHHS COOTBETCTBUS. KpaTkue ucropuueckue cBeAeHuUs
pPa3BUTHS U3MEPECHH, CTaHIaPTU3AIIHH.

3ansaTue 2. Hayka 00 usmepenun, pusnyeckne BeTHINHBI
OOwe cBefeHUsT O METPOJIOTHH, CTAaHAAPTH3alMM U cepTHdUKanuu. MeTtpoaorus
KaK HayKa 00 M3MEepeHHsIX.

3ansaTue 3. U3mepenne pusnyecKnx BeJUIUH

OO6mue cBeneHrs 00 U3MEPEHUHU IIEKTPUYECKOro curHana. Ou3nveckue BeTHYrHBI,
HIKaNbl, CUCTEMBbl (hU3MUECKUX BelnWuuH. V3MepeHue (u3HuecKkux BEIUYUH, CYTh
npocteiimero u3mepenus. Kiaccupukanus M3MepeHHid, XapaKTepUCTUKH KauecTBa
U3MEpEHUSI.

3ansaTue 4. Cpencra usmMepeHuit

OOmme cBefeHUs O CPeACTBAaX H3MEPEHHUs, KJIAacCHU(PUKALMs CPENCTB HU3MEPEHUs.
OnemMeHTapHbBle cpeAcTBa M3MepeHMs. KOMIUIEKCHbIE CpeacTBa M3MEpEHUS.
XapaKTepUCTUKU CPEACTB U3MEPEHUs. DTalOHbl OCHOBHBIX (PM3MYECKHUX €MHHIL.

3ansaTue 5. MeToab! H3MepeHuUit

OO6mme cBeaeHuss o Teopun wu3MepeHud. Dusnueckue sBIeHUS W APPEKTH,
MOJIO’KEHHBIE B OCHOBY M3MepeHuil. MeToasl u3mepeHuid. MeToauKa BbIIOJIHEHUS
n3mepennsi. OCHOBBI TEOPUHU TMOrpemHocTed m3MepeHuii. OOpaboTka pe3yabTaToOB
U3MEPEHUM

3ansaTe 6. I'ocynapcrBeHHasi cucreMa odecrniedeHUusl eIMHCTBA U3MepPeHUu i
Lenr u 3amaum TOCYTapCTBEHHON CHCTEMBI OOECIICUeHUsS E€IMHCTBA H3MEpPEHUI

(F'COEDN). 3akonomarenvHas 0Oaza ['COEWM. HopmartuBras 6aza ['COEU.
MeTtposiornueckuii Hag3op.

12

IIpakTHYecKkHe 3aHATHA

1

‘33HﬂTlfle 7. ®u3nuecKue BEJIUYUHEL U UX €IUHUIIEI
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J1ao

opaTopHbie padoThI

1

3ansaTue 8. TexHuueckue cpeacTBa Ijisl U3MEPEHUI

2 Banstue 9. M3mepenue Gpu3nUeCKOil BEITUINHBI
Tema 3.2. 3mepuTtenbHble TpUOOpPHI Copep:xxanue y4eOHOro MmarepuaJja

1 3ansaTue 10. IIpyHIMNBI TOCTPOEHUSI CPEACTB H3MEPEHUs
O06oOmeénHass  CTpYKTypHas  cXema  u3MepuTenabHoro  mpubopa.  [Ikanbr
U3MEPUTENBHBIX TMPHOOpPOB, II€HAa JEJNEHUs IIKajdbl Mpubopa. AHAJIOTOBBIE
HU3MEPHUTEIIbHBIC AIIEKTPOMEXAHUUECKHIE IPUOOPHI, OyKBEeHHO-ITU(POBOE
ob6o3HaueHne. OOOOMIEHHAST CTPYKTYpHas CXeMa 3JIEKTPOMEXaHHUECKOTo Mpubdopa.
Knaccudukanmst aHaIOTOBBIX JJIEKTPOMEXAaHUYECKHUX MPUOOPOB. YCTPOWCTBO U
paboTa MarHUTOSIEKTPHUUECKOTO U3MEPUTEIHLHOTO MEXaHU3Ma

2 3ansTue 11. llndposbie n3MepuTeIbHbIEe NPUOOPHI

OOmme cBexeHuss o 1UPpPoBbIX mpubopax. IIpeobpazoBanue uHPOpPMALUU B
ndpoBbIX ycTporicTBax. Koapl, mpuMmeHsembie B TUPPOBBIX pudopax. CTpyKTypHas
cxeMa u(ppoBOro U3MEepUTENHHOr0 Ipudopa. MeTo sl Ipeodpa3oBaHus B aHAJIOTO-
nudpoBom mpeobOpazoBarene. Pexxumbl paboThl 1udpoBOTO MpUOOpa, IIEMEHTHI
g poBoro mpudopa

JlaboparopHble padoThl

3ansitue 12. AHanorosblie U U(PPOBBIC H3MEPUTEITbHBIE PHOOPHI

3ansaTue 13. V3mepeHue 3MeKTPUYECKOrO CUTHAJIA AaHAJIOTOBBIMU U ITUGPOBBEIMHU
npudopamMu

Tema 3.3. HMCTOYHMKHM D3JIEKTPUYECKHUX
CUTHAJIOB

Conepxanue y4eOHOro Marepuasa

3austue 14. HazHaueHne reHepaToOpOB U3MEPHUTEIBHBIX curHaioB. Kimaccudukarms
reHepaTopoB. CXeMbl 3aJalONIMX TEHEPaTOpPOB. YCTAHOBKA YacTOTHI 3aArOIINX
reHepatopoB/ ['eHepaTopsl TapMOHUYECKHX KoJjiebanuit. [{udpoBrie u3mepuTenbHbIC
TCHCPATOPbI HHU3KUX YaCTOT. FeHepaTOpr IIYMOBBIX CUTHAJIOB, HUMITYJIbCHBIC
reHepaTopel. CTaHAapT 4YacTOThl, CHUHTE3aTOpPhl 4acTOThl. OpraHbl yHpaBieHUs
TCHCPATOPOM, BBIXOAHBIC LICIIU 'CHEPATOPOB

Tema 3.4. Merogsl u  cpeacTBa
M3MEPEHUS TapaMETPOB CUTHAJIOB

Copep:xxaHue y4eOHOro MmaTepuaja

3ansaTue 15. U3MepeHue napaMeTpoB TOKA, HANPSIAKEHUS M MOLIHOCTH CUTHAJIOB
W3mepeHne cuibl HMOCTOSIHHOTO TOKA, pacIIMpEHUE IPeNeloB H3MEPEHUs TOKa.

N3mepenue nepeMeHHOro Toka. V3MepeHue HamnpsKeHUs 3JIEKTPOMEXAHMUYECKUMU
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npubopamu. Pacmupenue mnpenenoB HW3MEPEHHs HaNpsOKeHHs. BuImpsMuTenbHbBIN
npubop, TepMmoaekTpuueckuii npubop. Knaccudukanms MeTonoB uU3MeEpeHus
MOIIHOCTH. V3MepeHHe MOIIHOCTH METOJOM BOJBTMETpPAa WM aMIlepMeTpa.
I{udpoBbie BATTMETPHI

2 3ansaTne 16. U3MepeHune aMIVIMTYIHBIX U BpEeMEHHbIX IAPAMETPOB CUTHAJIOB
Haznauenue ocummnorpacga, kinaccupukanus ocuusuiorpados. CTpykTypHast cxema
yHHBepcaiabHOro ocipuuiorpada. [lpuHnun nomydeHus u300pa’keHUsT Ha DKpaHe
ocumwmorpaga. V3MmepeHne aMIUIMTYIHBIX M BPEMEHHBIX IAapaMEeTpOB CHUTHAIA.
Haznauenue opranoB yrpasieHus ocruuiorpagoM. Bunel u HazHaueHue pa3BEPTOK.
OCOOEHHOCTH IPUMEHEHHUS PA3TUYHBIX OCIIHIUIOrpadoB
3 3ansaTue 17. U3mepenne uHGOPMANMOHHBIX IAPAMETPOB CUTHAJIOB
[TpuGops! At 4aCTOTHO-BPEMEHHBIX U3MEPEHUN. MI3MepeHre 4acTOThl U HHTEPBAJIOB
BpeMeHH. MeTopl n3mMepeHus ¢pazoBoro ciura. Merosbl U3MEpEeHUs aMIUIUTYAHO-
MOJYJIHPOBAHHBIX CUTHANIOB. L{ndpoBoii n3mMepuTear napaMeTpoB MOAYIMPOBAHHBIX
CUTHAJIOB. AHaJIM3aTOp  CHEKTpa  MOCIeAOoBaTelbHOrO  Thma. 3Mepenue
HANPsKEHHOCTH AJIEKTPOMArHUTHOTO T10JIS
JlaboparopHble padoThl
5 [3ansarTue 18. M3mepeHne cuibl TOKA, HANPSYKEHUs], MOIIIHOCTH
6 [BansTue 19. V3zydyenue paboTsl 2JIIEKTPOHHOTO ocMiuiorpada
7 3anarue 20. l3MmMepeHue mnapaMeTpoB DSIIEKTPUUECKOTO CHTHajga C IOMOILIBIO
HIIEKTPOHHOTO ocumiorpaga 12
8 [BansaTume 21. M3mMepeHue 4acTOThl U BpEMEHHOTO Meproia HU(PPOBLIM YaCTOTOMEPOM U
HIIEKTPOHHBIM OCIMIIIOrpadoM
9 BansarTue 22. 3mepenue ga3zoBoro casura
10 [3ansatue 23. 3mepenue ko3 duiimenTa aMmInTyIHON MOTYIISAIUN
Tema 3.5. Meroaget u cpeacrsa | Cojaep:kaHue yueOHOTo MaTepHuaJia
HU3MEpPEHHS TIapaMeTpOB KOMIIOHEHTOB |1 3ansaTne 24. MeToabl M CpeACTBA HM3MEPEHUS NAapaMeTPOB KOMIIOHEHTOB
PaaUOTEXHUYECKUX LIeTIeN PaaMOTeXHUYECKHUX Lenen
OO6mue cBeneHus, Kiaccu(UKaMs METOAOB M3MEpeHHs mnapaMmerpoB. M3mepenue )

AKTHBHBIX COINPOTHBJICHUI. Pe30HaHCHBIE METOJbl M3MEPEHMs MapaMeTpoB IEMne.
[MudpoBble MpUOOPHI IS U3MEPEHUS MAPAMETPOB AJIEMEHTOB. MeTo/Ibl H3MepeHus

napameTpoB AUX. CtpykTypHas cxema aBromatuyeckoro uzmepuresnss AUX. Meroabl

25



W3MEpEeHHsT UCKaKEeHW QopMbl curHama. [ludpoBoit w3MepuTenh HETMHEHHBIX
UCK)KEHUH (OPMBI CUTHATIA

JlaGoparopHble padoThl

11 Bansrtue 25. I3mMepeHue 30€KTPUIECKOTO COMPOTUBICHUS

CraHgapT 4acTOThl, CHHTE3aTOPHI YaCTOTHI.
CrpykTypHas cxema aBToMaruueckoro uzmepurens AUX.

12 (Bamstume 26. l3mepeHue aMIUIUTYAHO-YACTOTHBIX XapaKTEPUCTUK U HEITUHEHHBIX 4
MCKaXECHUI
Tema 3.6. I3mepenus B Copep:xxaHue y4eOHOro MmarepuaJja
TEJEKOMMYHUKAIMOHHBIX CUCTEMAX 1 3anstue 27. O0mue cBeIEHUs O CPEICTBAX M3MEPEHUS JIJISl OIEHKH 3aIlUIEHHOCTH
KoH(pUAeHIATEHOW HHpopManuu. CpencTtBa M3MEpEeHUH B TEIECKOMMYHHKAITHSX.
PernamenTHble M 3KCIuTyaTallMOHHBbIE U3MepeHus. COBpEMEHHbIE H3MEPUTEIbHBIC
CpeACTBa 4
2 3ansarue 28. CrpykTypHas cxema reHeparopa IIyMOBBIX CUrHajoB. CTpyKTypHas
cxema u3MepuTelns myma U BuOpamwii. CTpyKTypHas cxeMa H3MEpUTENs YpPOBHSI.
[{udposoit BoIbTMETP
Tema 3.7. Texuunyeckue pernameHTsl U | CoaepxkaHue y4eOHOro MaTepuaJa
CTaHIapThI 1 3ausatue 29. O6mme cBeneHus. 3akoH P® «O TEXHUYECKOM PETyIUPOBAHUN.
Texnuueckue pernameHTel. O0mue cBeaenus. CymHOCTh cTaHmaptu3anuu. llemun
crangaptuzauuu. llpuHnunel  crangaptuzauumu.  JIOKyMeHTHI B 00iacTu )
cragmapTu3auu. lloaTBepkaeHne cOOTBeTCTBUS W cepTudukanus. [IpuHIMIBL 1
(b opMBI TOATBEPKACHHS COOTBETCTBUSA. [J0OpoBOobHAS cepTudukarus. O0s3aTenpHas
cepruduxanys
CamocTosiTesibHast padoTa 00y4arommxcst
1. XapakTepuCTHKU CPEACTB U3MEPEHUS. DTATOHBI OCHOBHBIX (DM3UYECKHX €IMHHII.
2. Krnacchl TOYHOCTH CPEACTB U3MEPEHHUS.
3. OO6006mEHHas CTPYKTYpHask CXeMa JIEKTPOMEXaHUYECKOTro pruodopa.
4. CrpykrypHas cxema MuppoBOro K3MEPUTEIHLHOTO prbopa.
5. T'eHepaTopbl IIYMOBBIX CUTHAJIOB, UMITYJIbCHBIE T€HEPATOPHI. 12
6.
8.
9.

[HudpoBoit u3MepuTenb HETMHEWHBIX UCKaXEHUH (POpMBI CUTHaNA.
10. CrpykTypHasi cxema reHepaTopa IIyMOBBIX CUTHAJIOB.

11. CtpykTypHas cxema U3MEPUTEIIS IIymMa U BUOpAIIHii.
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12. CTpykTypHas cxeMa U3MEPUTEIISI YPOBHSI.
13. LudpoBoii BoIbTMETP.
14. JloOpoBoJsibHas U 00s13aTeNbHAS CePTUDHUKAIINS

IIpome:kyTouyHas arTecTanus B popMe 1udpepeHIIUPOBAHHOIO 3a4eTa 2
IIpousBoacreennass mnpaktuka (mo | Buasl pador
npoduiio cnenuaJbLHOCTH) 1 O3HakOMJIEHHE €O CTPYKTYpPOH NpPEANpPUSTHS, BBOAHBIM MHCTPYKTAXK IO TEXHHUKE
0e30MacHOCTH U OXpaHe TpyJa
2 | O3HakoMJyIeHHE C KaOeJIbHBIMU 1IEXaMH U y4acTKaMu
3 | PaboTa c TeXHMYECKOM JOKyMEHTaIeH
4 W3ydyenue oO0OpynoBaHUS M YCTPOWCTB, MOBBIMIAIOIMIUX PabOTOCIOCOOHOCTh U
HaJICKHOCTh KaOEJIbHBIX JIMHUH
5 Oznakomienue ¢ obopynoanueM UTKC 180
6 | M3ydyeHnue u paboTa C KOHTPOJIBHO-U3MEPHUTEIBHBIM 000pyIOBAaHUEM
7 CamocTosTenbHas paboTa Ha 3aKperyieHHOM pabodyeM MecTe
8 | BrinmosHeHMe MHAMBUAYAJIBHOTO 3aJIaHUsI IO IPAKTHUKE
9 | YyactuTe B aBapUHHBIX U IPOPHIAKTHIECKUX paboTax, IPOBOJUMBIX Ha KaOEIbHOM
y4acTKe
10 | O6o6menue marepuaia, opopmIIeHHE OTUETA, CAada 3a4eTa
CaMocTosiTe1bHAsi paboTa MPH NOATOTOBKE K K3aMeHY 10 NPo(ecCHOHAIBLHOMY MOAYJIIO 8
Koncynbranun p)
IIpome:kyTouHnas arrectauus B Gopme 3K3aMeHa MO NPO(PecCHOHATILHOMY MOIYJII0 8
Bcero mo IIM 806
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3. YCJIOBUS PEAJIM3AIUU ITPOI'PAMMBI IIPO®ECCHOHAJIBHOI'O MOAYJIA

3.1 Jlasg peaju3auuM MNPOrpamMMbl NPeIyCMOTPEHbI CieAylue CchenuajJbHbie
MOMeIeHUus

Jlaboparopus « HPOPMAITMOHHO-TEIEKOMMYHUKAIIMOHHBIX CUCTEM U CETei», JTOJDKHA
OBITH OCHalleHa paboYMMU MecTaMH Ha 0a3e BBIUMCIUTEIbHON TEXHUKH; CTEHJaMH II100aJIbHbIX,
JIOKaJIBbHBIX IMPOBOJIHBIX U OECIPOBOJHBIX CETEH, CETH COTOBOM CBSA3H, BOJOKOHHO-ONTHYECKOM
CHUCTEMBI II€pPEelauyd C BOJHOBBIM M BpPEMEHHBIM  YIUIOTHEHHEM KAHAJIOB; KOMIUIEKTaMU
CTPYKTYpPUPOBAHHBIX  KaOeNbHBIX  (METHOXKHWIBHON,  BOJOKOHHO-ONTHYECKOH)  CHUCTEM;
KOMIUIEKTaMH  YCTPOICTB TeHepupoBaHUS U (OPMUPOBAHUS CUTHAJIOB, YCTPONCTB HpHUeMa U
00pabOTKM CUTHAJIOB, BXOJHBIX U BBIXOAHBIX Lemel, ycrpoiicteB CBU u aHTeHH; 3MynsTOpOM
(AMysITOpaMH) aKTUBHOTO CETEBOrO0 OOOPYIOBaHMS; MPOTPAMMHBIM OOECIIEUYEHHUEM CETEBOTO
o0opymoBaHus;

- pabourie MecTa sl IPOBEACHUS UCCIIEI0BAHUS YCTPOUCTB ANEKTPONUTAHUS;

- anmnapaTHbIe WM IPOTrPaMMHO-aNapaTHble KOHTPOJIbHO-U3MEPUTEIbHBIE TPUOOPHI;
- MaKeThbl U/UJIM YCTPONUCTBA 3JIEKTPOIUTAHUS;

- 1M (poBbIE U BOJOKOHHO-ONTHYECKHE CUCTEMBI IIEpeIaul;

- MYJIbTUILUIEKCOPBI;

— HAIMPABIISAIOIINE CUCTEMBI JIEKTPOCBSI3U Ha SJICKTPUUECKUX M ONTHYCCKUX KaOelsx;
- TENIEKOMMYHUKAIIMOHHBIE CUCTEMbI KOMMYTAIUU;

- ONTUYECKUH MUKPOCKOII, aHATTU3aTOP, ONITUYECKUE TECTEPHI U pehICKTOMETPHI;

— HAa0Op HHCTPYMEHTOB JIJIsl BBIMIOJTHEHHSI KPOCCHPOBOYHBIX PadoT;

— KOMIUICKT TPOEKIIMOHHOTO 00O0pyaoBaHUS (MHTEPAKTUBHAS JOCKa B KOMIUICKTE C
IIPOEKTOPOM WJIN MYJbTUMEAUUHBIN IPOEKTOP C SKPAHOM).

3.2 UnpopmanmonHoe odecnievyeHre peau3aliy NpPorpaMmbl

3.2.1. OcHOBHBIE IEYATHBIE U 3JIeKTPOHHbIE U3TAHUS:

1. Anexun, U. H. CnenmanbHbli Kype 1o paboueit crienuaibHoCcTh: yaeoHoe mocoodue / M. H.
Anexun. — Camapa: [II'YTH, 2017. — 75 c. — URL: https://e.lanbook.com/book/182185
2. l'omosun, O. B. YcrpoiictBa reHepupoBanus, (HopMupoBaHHs, mpremMa U 00paOOTKH

CUTHaJIOB: y4yeOHoe mocobue anst By3oB / O.B. I'omoBuH. - MockBa: 'opsiuas auHusA-
Tenexom, 2017. — 783 c. - URL: https://ibooks.ru/bookshelf/333388

3. Tonpamreitn, b.C. Cetu cBs3u/b.C. Tompmmreiin, H.A. Coxoinos, I'.I'.SIlHoBCcKHil. —
Cankr-IletepOypr: bXB-Ilerepoypr, 2014. — 402 c. - URL:
https://ibooks.ru/bookshelf/340663

4. Hesunibina, C.H. MoHTax © OSKCIUTyaTalusi HAMpPaBISIONIMX CHUCTEM: YYCOHHK ISt
cpennero npod. oopazosanus/C.H./[eBunibina. — MockBa: Akanemusi, 2019. - 288 c.

5. NBanos, B. C. Hanpagsitoniue cpeasl aneKkTpocBszu: yaeoHoe nmocooue / B. C. MBaHoB.

— Camnkrt-IlerepOypr: CIIOI'YT um. M.A. bonu-bpyesuua, 2015. — 107 c.— URL:
https://e.lanbook.com/book/180135

6. Kpyxmane, B.B. IludpoBbie cucrempl mnepenauu: ydeOHOe mocobue s BY30B/
B.B.Kpyxmanes, B.H.I'opaunenko, A.J[.MoueHoB. - Mocksa: ['opsiuas nuHus-Tenekom,
2018. — 376 c. - URL: https://ibooks.ru/bookshelf/333998

7. JIndpun, U.M. Crangaptusaiiys, METPOJIOTHS U TIOJITBEPIKICHUE COOTBETCTBHS: YICOHUK
n mpaktukym s CIIO/MM.JImpun. — Mocksa: HOpaiit, 2020. — 362 c. —
URL: https://urait.ru/bcode/451286

28



10.

11.

12.

13.

14.

15.

16.

18.

19.

20.

21.

22.

23.

24.

17.

Hedenos, B.1. Teopus snekrpocBszu: yueOHuk st cryn. yupexa. CI1O /B.M.Hedenos,
A.C.CuroB. - Mocksa: FOpaiit, 2020. — 495 ¢. — URL: https://urait.ru/book/teoriya-
elektrosvyazi-451173

Huxutun, B. E. TenekoMMyHUKAITMOHHBIE CUCTEMBI U CETH: YIEOHUK ISl CPEHETO MPOd.
obpazoBanus/B.E. Hukutun, M.E.Hukutun, C.B.YTycukoB. — Mocksa: Akagemusi, 2019.
- 288 c.

Omudep, B.I'. KomnbrotepHsie cetu. [IpUHIMIBI, TEXHOIOTUH, TPOTOKOJIbI: YIEOHUK 1151
By30B/B.I".Onmudep, H.A.Onudep. — Cankr-IlerepOypr: [Tutep, 2018. — 992 c.

OCHOBBI IOCTPOCHUS HTHPOKOMMYHHKAIIMOHHBIX CHCTeM U ceteid: yueOHuk / H. H. Bacum,
B. A. Boctpukosna, P. P. luszutaunoB [u ap.]. — Camapa: [II'YTU, 2017. — 222 ¢. —
URL: https://e.lanbook.com/book/182243

[ToptraoB, D. JI. [IpUHIIUIIBI MOCTPOCHMS TEPBUYHBIX CETEH W ONTHYECKHE KaOelIbHbBIC
TUHUY CBs3U: yueOHoe mocobue nmns By3oB / O.JL.IToptHOB. - MockBa: ['opsias nuHUS-
Tenexom, 2013. — 544 ¢. — URL.: https://ibooks.ru/products/354348
[Tpuemo-niepenaromue yCTpOCTBa, IUHEHHBIE COOPYXKEHHUS CBSI3M W HCTOYHUKH
JJICKTPONUTAHUS: Y4YeOHMK 1y cpemHero mnpod. obpasoBanus/ O.B.BopoObes,
C.®.I'nmarones, M.C.beutuna [u ap.]. — MockBa: Akanemust, 2020. — 288 c.

Pomuna, O.B. BooKOHHO-OIITHYECKHE JIMHUN CBSI3U: MPAKTUYECKOE
pykoBozicTBO/O.B.Ponuna. - Mocksa: I'opsiuas munus-Tenexom, 2016. — 400 c. - URL:
https://ibooks.ru/bookshelf/334026

Cakanema, J[.)K. Ilogsmwxknas paauocssasb/[l.K.Cakanema. - Mocksa: ['opsiuas nuHUS—
Tenexom, 2016. — 512 c. - URL: https://ibooks.ru/bookshelf/334033

CeTy M TEIEKOMMYHUKAIIMK: YUCOHUK U MPAKTUKYM JJIsi CPEIHETO MPOPECCHOHATBHOTO
oopazoBanmsi/ K. E. CamyitmoB [u g1p.]; moxm pemaknueir K. E. Camyiinosa,
N. A. lllanumosa, /1. C. Kyns6oBa. - MockBa: FOpaiir, 2020.— 363 c. -
URL: https://urait.ru/bcode/456638

Cubukun, FO. JI. TexHOIOTHS AJIEKTPOMOHTAXHBIX paboT: yueOHoe mocobue / HO.JI.
Cubukun, M.1O. Cubukun. — 4-e uza., uctp. u aomn. — Mocksa: DOPYM: UHDOPA-M,
2021. — 352 ¢. —URL.: https://znanium.com/catalog/document?id=369484

CutHHKOB, A. B. DIeKTpoTeXHUUECKHE OCHOBBI ICTOYHUKOB IMMUTAHUS: YICOHUK IS CTY/I.
yupexa. CI1IO/ A.B. Cutaukos, U.A. Cutaukos. - Mocksa: KYPC: UH®PA-M, 2020. —
240 c. - URL: https://znanium.com/catalog/product/1095052

Cwmbruek, M.A. TexHOJOTMYECKHE CETH M CHCTEMBI CBs3M: ydeOHoe mocobue / M.A.
Cwmpruek. - 2-e m3a. - Mocksa; Bonorga: Uadpa-Uuaxenepus, 2019. — 400 c. - URL:
https://znanium.com/catalog/product/1053400

ComoB, A.M. AuTenHo-puaepHbie yCTporcTBa: yueOHoe nmocodue 11 By308/A.M.ComoB,
B.B.Crapoctun, P.B.Ka6etos. - Mocksa: ['opsiuas iunus-Tenekom, 2017. —404 c. - URL:
https://ibooks.ru/bookshelf/334037

ComoB, A.M. CriyTHUKOBBIE CHCTEMBI CBsI3H: yueOHOe mocobue ais By30B/A.M.ComoB,
C.®.KopueB. - Mocksa: lopsiuas nunus-Tenexkom, 2018. — 244 c¢. - URL:
https://ibooks.ru/bookshelf/334040

Texaudeckas 3Kcruryatanuss WHOOKOMMYHUKAITMOHHBIX cHCTeM cBs3u. B 2 4. Yacrtp 1:
yueOHuK ans cpeanero mpod. obpazoBanus/H.M.HaropuoBa. — MockBa: Akanemus,
2020. - 256 c.

TexHuueckas sKCIuTyaTanusi HHPOKOMMYHUKAITMOHHBIX CHCTeM cBsi3u. B 2 4. Yactp 2:
y4aeOHHK a1 cpeanero nmpod. oopaszosanus/M.I". baitbekoBa — Mocksa: Akagemus, 2020.
-272c.

Texnomoruu Gpu3nIEcKOro ypoBHs Nepenadu JaHHBIX: Y9eOHUK s cTya. yapexa. CI1O/
b.B. Koctpos, A.B. Kuctpun, A.W. Edpumos, [I.1. Yctiokos; oz pexa. b.B. Kocrposa. —
Mockaa: KVYPC: NHOPA-M, 2020. — 218 c. - URL:
https://znanium.com/catalog/product/1072042
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25. Xpycranesa, 3.A. Merpomnorusi, cTannapTu3anus u ceprudukanus. [Ipaktukym: yaeOHOe

nocobue misa cryn. yupexa. CIIO/ 3.A.Xpycranesa. - Mocksa: KuoPyc, 2021. — 171 c.
— URL: https://book.ru/books/937033

26. [Mummapés, B.KO. Merponorusi, crangapTtuszanus, CcepTUDUKAIUA, TEXHUIECKOE
peryiupoBaHre M JOKYMEHTOBEACHHE:  y4eOHMK Uit CTYH.  YUYPEXKI.
CIIO/B.YO.IIummapes. — MockBa: KYPC: MH®PA-M, 2020. — 312 c. - URL:
https://znanium.com/catalog/product/1078580

217. DnektpopanuonsMepenus: yueoOHuk s ctyn. yupexa. CI1IO /B.U.Hedenos, A.C.Curos,
B.K.butiokos, E.B.Camoxwuna; moa pen. A.C.Curosa. - Mocksa: @opym: Uupa-M, 2020.
— 383 c. - URL: https://znanium.com/catalog/product/1069168.

JJIeKTPOHHBbIE pecypcehl:

1. MuHUCTEPCTBO 1udpoBoro pa3BUTHSA, CBSI3H ¥ MacCOBBIX KOMMYHHKAITUI
Poccuiickoit ®eneparuu:  odurmansHenii  caidt. — URL:  http://www.minsvyaz.ru/.
https://digital.gov.ru/

2. ®denepanpHas ciyx0a 1Mo TeXHu4Ieckomy U skcropTHomy KoHTpoutro (PCTIK Poccun):
odurmaneuenii caidiT. — URL: www.fstec.ru

3. Convertworld.com. IlepeBony emununr w3MepeHuss onnaiH: caidr. — URL:
www.convertworld.com

4. Elibrary.ru. Hayunas snexkrponHas Oubnwmoreka: odunmaneubii caWt. — URL:
www.elibrary.ru.

5. ['mo6yc —Tenexom: odurmanpHbiii cait. — URL: http:/www.globus-telecom.com

6. Mopuon. Poccuiickuii pa3paboTuuk M Mpou3BOAMTENb 00OpymoBaHHs cBsizu. — URL:

http://www.morion.ru/

7. HATEKC: opunmansnsiit caiit. — URL: http://www.nateks.ru/

8. ISKRATEL: opunmanshsii caiit. — URL: http://www.iskratel.com/

9. [IpomcBs3b: opunmanbheiii caift. — URL: http://www.ps-ufa.ru/

10. 3M. Hayka, BormomenHast B xu3Hb: [caidT]. — URL: http://3m.com/

11.  OAO «Deppomnpudop»: [caiiT]. — URL: http://www.rusgates.ru/index/php

12. Connect! Mup cBs3u: cereBoit xypHai. — URL: https://www.connect-wit.ru/

13.  RusCable.Ru. Duepreruka. Onekrporexnuka. CBsi3b: oTpacieBoe ekTponHoe CMU. —
URL: http://www.ruscable.ru/

14.  TI'Tl Tenexom: odunmansbiii caiit. — URL: https://www.gptel.ru/

15. KommoneHTs!l 1 TexHOI0THU: ceTeBoi xkypHai. — URL: http://www kit-e.ru/

16. OtkpeiThie cuctemsr: [caitT]. — URL: http://www.osp.ru/

17. CoBpeMeHHbIE  TelleKOMMYHHKanuu  Poccum: oTpacieBoii  MHGOPMAITMOHHO-
aHaTUTHYECKUI oHNmaitH-xkypHai. — URL: http://www.telecomru.ru/

18. DnekTpocBs3b: opunuanbubeii caiiT. — URL: http://www.elsv.ru/

19.  DHOMKIONEIUs HHCTPYMEHTOB: WIIIIOCTPUPOBAHHBIN CHPAaBOUYHUK IO MHCTPYMEHTaM U
npudopam. — URL: http://www.tools.ru/tools.htm

20. 3unrepenko, F0.A. Ontuueckue nudpoBbie TEICKOMMYHUKAIIMOHHBIE CUCTEMBI M CETH
CHHXPOHHOW nHdpoBoi nepapxuu: ydeOHOoe mocodme/lO.A.3unrepenko. — CaHKT-
[etepbypr: HUY UTMO, 2013. — URL: https://books.ifmo.ru/file/pdf/1362.pdf

21. WBanos, B.1. BonokonHo-onTu4eckue cuctemsl nepeaaun: /BU.MBanos; [loBomkckuii
roc. YHUBEPCUTET TeIEKOMMYHHUKaIMi u uHpopmatuku. - Camapa: III'YTH, 2011. —
URL: https://vk.cc/8xhCn0

22.  Mapycuna, M.5l. Metponoruueckoe o0ecrieyeHre CpeICTB U3MEPEHUIA: yueOHOoe mocodue
M.S.Mapycuna, B.JI.Tkanuua, P.f.JlabkoBckas. — Cankt-lIleTtepOypr: YHuBepcurer

HNTMO, 2019. — URL: https://books.ifmo.ru/file/pdf/2422.pdf
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http://www.nateks.ru/
http://www.iskratel.com/
http://www.ps-ufa.ru/
http://3m.com/
http://www.rusgates.ru/index/php

23.

Tpommn, A.B. Ludpossie cucremsl mnepenaun: ydebHoe mnocobue/A.B.Tpommn;
[ToBoDKCKHME TOC. YH-T TeleKOMMYyHUKanui u wHpopmaruku. — Camapa: "OYBIIO
[I'VTH, 2013. — URL: https://vk.cc/8xhH2k.

3.2.2. JIonoJTHUTEIbHbIE€ HCTOYHUKM:

1.

10.

11.

12.

13.

14.

15.

16.

Anpnpees, B.A. Hampasisitommue cUCTEMBbI 3JIEKTPOCB3U: YIeOHUK 1715 By30B. B 2 1. T.1.
Teopus nepenaun u Bnusiaust/ B.A.Auapees, O.J1.IToptHos, JI.H.Kouanosckwuii. - Mockaa:
["opstuas muamns-Temnekom, 2011. — 424 c. - URL: https://ibooks.ru/bookshelf/333350
Bepnun, A. H. AGOHEHTCKHE CeTH AOCTyNa U TEXHOJOI'MH BBICOKOCKOPOCTHBIX CETEil:
yaeOHnoe nmocooue / A. H. bepnun. — 2-e u3g. — Mocksa: UHTYUT, 2016. — 276 c. -
URL: https://e.lanbook.com/book/100553

bepnun, A. H. BeicokockopocTHbIe ceTu cBsi3u: yueOHoe mocodue / A. H. bepnun. — 2-¢
u3n. — MockBa: UHTYUT, 2016. —451 c. — URL: https://e.lanbook.com/book/100724
bepoun, A. H. OxoHeunble yCTpoWCTBa ¥ JUHUM AOOHEHTCKOTO  y4YacTKa

uHpOpMaLMOHHOM ceTu: yueOHoe mocobue / A. H. bepnun. — 2-e u3n. — Mocksa:
NHTYMUT, 2016. - 394 c. — URL: https://e.lanbook.com/book/100276
Bepnmun, A.H. CotoBble cucTteMbl cBsi3u: ydeOHoe mocooue/A.H.bepnun. - Mocksa:

BUHOM. JlaGoparopus 3Hanuii: HHTepHer-YHUBepcuter MHpopmManmoHHbBIX
Texunonoruit (MHTYUT), 2016. — 430 c. - URL: https://e.lanbook.com/book/100494
bepnun, A. H. TenekoMMyHUKaIIMOHHBIE CETH M YCTPOUCTBa: yueOHoe mocooue / A. H.
bepmun. — 2-e wm3an. — MockBa: HHTYUT, 2016. — 395 c¢. - URL:
https://e.lanbook.com/book/100525

Bukkenun, P.P. Teopus snextpocsi3u: yueOHUK s ctya. yupexa. CI1IO/P.P.bukkenun.
— Mocksa: Akagemus, 2019. — 336 c.

Tonpmmreiin, b. C. Curnanuszanusa B cetax cBsa3u. Tom 1/B.C.Iompamreiin. — CaHKT-
[TerepOypr: BXB-IletepOypr, 2014. — 448 c. - URL: https://ibooks.ru/bookshelf/340653
3eipsiHOB, FO. T. PagnonpueMHbie yCTpOCTBa B CUCTEMAX PaUOCBsI3U: ydeOHOE mocooue
115 By30B / FO. T. 3eipsnoB, B. JI. Y noBukun. — Cankr-IlerepOypr: Jlans, 2022. — 320
c. — URL: https://e.lanbook.com/book/249854

KaranoB, B.M. OcCHOBBI pagMO’NEKTPOHMKH U CBS3U: ydeOHOE TocoOue s
BVY3o0s/B.U.Karanos, B.K.butiokos. - MockBa: ['opsiuas nuaus-Tenexom, 2018. — 542 c.
-URL: https://ibooks.ru/bookshelf/333986

Konocosckuii, E.A.  YcrpoiictBa npuema u o0pabOTKH CUTHAJIOB: ydeOHOe mocolue
/E.A.KomocoBckuid. - 2-e u3a. - Mocksa: ['opsiaast muams - Tenexom, 2017. — 456 c. - URL:
https://ibooks.ru/bookshelf/333993

Koxuo, M.T. OCHOBBI paarOCBsI3H, PAIUOBEIIAHUS U TEICBUCHUS: YIYCOHUK JJIS CTY/I.
yupexa. CITO/M.T.Koxno. — MockBa: ['opsiuas nunus-Tenekom, 2016. - 272 ¢. - URL:
https://ibooks.ru/bookshelf/357889

Komesasi, N.II. Metposorusi, cranmaptuzauusi, cepTuUKanus: Y4eOHHK Uil CTYI.
yapexna. CITO / N.I1. Komeras, A.A. Kanke. - MockBa: DOPYM: UHOPA-M, 2020. —
415 c. - URL: https://znanium.com/catalog/product/1074480

Kymukos, I'.B. Pamuomemarenpasie npuemuuku/ I'.B.Kymukos, A.A.[lapamonoB. -
Mocksa: I'opsiuas nuHus-Tenexom, 2014. — 120 c. - URL:
https://ibooks.ru/products/354349

JlorsunoB, B.B. IlpuemHuku cucreM (pUKCHpPOBAaHHOW M MOOHMJIBHOW CBSI3M: yueOHOE
nocooue/ B.B.JlorBuroB. - MockBa: COJIOH-IIpecc, 2020. — 816 c. - URL:
https://znanium.com/catalog/product/1227721

HosukoBa, E.JI. DHeprocHaOXeHHE TEICKOMMYHHUKAITMOHHBIX CHUCTEM: YYEOHHK IS
cpennero mpodeccroHanpbHoro obpazoBanms/ E.JI.HoBukoBa. — MockBa: Axkanemus,
2019. - 144 c.
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17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

[IpoekTrpoBaHue W TEeXHUYECKas SKCIUTyaTanus HU(POBBIX TEIEKOMMYHHKAIIMOHHBIX
cucteM u ceTeil: ydeObHoe mocoome mnsa By30B/E.b.AnekceeB, B.H.I'opamenko,
B.B.Kpyxmaies u ap.; nox pen. B.H.I'opauenko, M.C.Tsepeuxoro. - Mocksa: ['opsiuas
munus-Tenexkom, 2017. — 392 c. - URL: https://ibooks.ru/bookshelf/333349

[TyroBkun, A. B. OcHOBbI mocTpoeHus: WH(POKOMMYHUKAIIMOHHBIX CETEd M CHCTEM:
yaeOHoe mocodue tst By30B / A. B. Ilyroskun, /. A. ITokamecros, S. B. KprokoB. — 2-¢
u3a., nepepad. m gon. — Cankrt-IlerepOypr: Jlaws, 2021. — 176 c¢. — URL:
https://e.lanbook.com/book/156402

Paguonepenaromue ycTpoiicTBa B CHCTEMax PaJHOCBs3H: Y4eOHOE MOCOOue sl BY30B /
1O. T. 3bipsnos, II. A. ®eatonnn, O. A. benoycoB [u np.]. — 5-e u3n., crep. — CaHKT-
[TerepOypr: Jlanp, 2021. — 176 c. — URL: https://e.lanbook.com/book/177834
Pomantok, B.A. OcHoBbl pamgmnocssizu: yueOHuk/ B. A. Pomantok. — Mocksa: Opaiir,
2022. — 288 c. URL: https://urait.ru/book/osnovy-radiosvyazi-488638

CokomoB, C.A. BOJIOKOHHO-ONITUYECKHE JTMHUU CBSI3H U MX 3alUTa OT BHEIIHUX BIUSHUN:
yuebHoe mocobue / C.A. CoxonoB. — MockBa: Nudpa-Unxenepus, 2019. - URL:
https://znanium.com/catalog/product/1053404

TenekommyHukanuonssle cucreMsl u cetu. B 3 1. T. 1. CoBpeMeHHbIE TEXHOJIOTHHU:
yaeOHoe Tmocobue s By3oB wu  komemkeir/b.M.Kpyk, B.H.Ilomantonomnyio,
B.I1.IlyBanos; nox pex. B.I1.IITyBanosa. - Mocksa: I'opsiuas nunus-Tenexom, 2012. — 620
c. - URL: https://ibooks.ru/bookshelf/334019

TenekoMMyHUKAIIMOHHBIE CHUCTeMBbI U ceTH. Tom 2. PamuocBs3b, paauoBelIaHueE,
TeneBueHne: yueoHoe mocooue mist By3oB u kosutemxeit/I.I1. Karynun, I'.B.Mamues,
B.H.Ilonantononyno, B.IL.IlyBanos. - 3-e usa., crepeorun. - Mocksa: I'opsiuast nuHus-
Tenexom, 2017. — 564 c. - URL: https://ibooks.ru/bookshelf/344402

XpomouH, I1.K. DnekTporexHuyeckre u3mMepeHus: yaeOHoe ocooue sl CTYA. YUPExXI.
CITIO/TL.K.XpomowuH. - Mockaa: Dopym, 2020. - URL:
https://znanium.com/catalog/product/1071959

XpycraneBa, 3.A. VICTOUHUKY MUTAHKS PAAMOAIIIAPATYPHI: YICOHUK I CTYI. YIPEK]I.
CIIO / 3.A. Xpycranesa, C.B. Ilapdenos. - MockBa: KuoPyc, 2021. — 240 c. - URL:
https://book.ru/book/936678

IyxanoB, B. H. BonokoHHO-onTHYECKass TEXHUKA: MPaKTHUECKoe pykoBojacTBo / B. H.
IlykanoB, M. f. fkoBneB. - 5-¢ m3xa., ucnp. u gom. - MockBa; Bomnorma: Uudpa-
Wmxenepus, 2022. - 300 c. - URL: https://znanium.com/catalog/product/1902690.

HOpMaTI/IBHbIe AOKYMEHTBI:

1.

2.

OenepanbHblii 3aK0H «O TEXHUYECKOM peryaupoBaHumn»//I"apant: WHGOPMAIIMOHHO-
npaBoBoii moptai. — URL: https://base.garant.ru/12129354/

Cranmaptet  u  pernmamedTsl//POCCTAHJIAPT. ®enepanpbHO€  areHTCTBO IO
TEXHUYECKOMY pETyJIUPOBAaHUIO U MeTpojioruu: odunuansHelii  caiit. - URL:
https://www.rst.gov.ru/portal/gost//home/standarts

DONeKTpoHHBIH (OHJ TPaBOBOM M HOPMATHBHO-TEXHUYECKOW JokymeHTarmn/AO
«Kogekcy: IlpodeccrnonanbHble CpaBOYHBIE CHUCTEMBI: oduiuaibHbii cat. — URL:

http://docs.cntd.ru/
I'OCT 8.417-2002. T'ocymapcTBeHHasi cucTeMa OOECIEUCHHS €IWHCTBA H3MEPCHHI
(ren. Ennannst BEJIMYUH (c MOMPABKAMH ). - URL:

http://docs.cntd.ru/document/120003 1406

I'OCT P 1.0-2004. Crangaptuzauus B Poccuiickoit @enepanuu. OCHOBHbBIE MTOJOKEHMUSL.
— URL: http://docs.cntd.ru/document/1200038794

I'OCT P 8.563-2009 T'ocymapcTBeHHass cucTeMa OOECIedYeHUs €IMHCTBA W3MEPECHHIA
(ren. Metoauku (MeTombI) U3MEPEHUH. - URL:
http://docs.cntd.ru/document/1200077909
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10.

I'OCT P 8.000-2015 TocymapcTBeHHass cucTeMa OOECHedYeHUs] €IUHCTBA W3MEPECHHIA
('CHN). Ocuonsbie nonoxenus. — URL: http://docs.cntd.ru/document/1200124116

OCT 45.150-99 OrtpacneBasi cucreMa obecrieueHUs] eIUHCTBA W3MepeHuil. MeToauku
BbITOJHEeHUsT u3Mepenuii. [lopsmoxk  paspabotkm u  arrecrammu. —  URL:
http://docs.cntd.ru/document/1200036493

I'OCT P 40.002-2000 Cuctema ceptudukanuu ['OCT P. Peructp cucrem kauecrtna.
Ocuoguble monoxenus. —URL: http://docs.cntd.ru/document/1200006218

I'OCT P 1.0-92 I'ocynapctBeHHas cuctema ctangaptuzanuu PO. OCHOBHBIE TOJIOKEHHUS.
—URL: http://docs.cntd.ru/document/5200306.

Iepuoauyeckue M31aHuA:

l.
2.

DJIEKTPOCBSI3b.
BGCHpOBOI[HBIG TEXHOJIOT'HNH.
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4. KOHTPOJIb 1 OHEHKA PE3YJIBTATOB OCBOEHUSA TPOPECCUOHAJIBHOI'O

MOJIYJISA

Koa u HauMeHoBaHue

npodeccCHOHAIBLHBIX U

00IIMX KOMIIEeTEeHIINH,
(popmupyembIX B
paMKax MOIyJis

Kpurepum ouenkn

MeToabI OLIEHKH

IIK 1.1. ITponsBoauTts - MPOU3BOJUTH MOHTAX KaOEJIbHBIX JTUHHUHA U | DKCIEpTHOE
MOHTaK, HACTPOUKY, OKOHEYHBIX KabenbHbIX ycTpoiicTB UTKC; HaOII0/IeHNe
IIPOBEPKY - IIPOBEPSITh (GyHKIIMOHMPOBAHUE,
(GYHKIIMOHUPOBAHUS U MPOU3BOJIUTH  PETYIUPOBKY U KOHTPOJb
KOH(HUTypHUPOBAHUS OCHOBHBIX IIapaMETPOB MCTOYHUKOB MUTAHUS
o0opyoBaHUs HNTKC;
MH(pOPMAIIMOHHO- - U3MEPATH OCHOBHBIE MOKA3aTENN U
TEJIEeKOMMYHUKAIIMOHHBIX | XapaKTEPUCTUKH MPU BBIOJIHEHUU PabOT MO
CHCTEM U CETEM. HaCTpOKKe, MpoBepKe PYHKIMOHUPOBAHUS U
koHpurypupoBanust UTKC;
[IK 1.2. OcyiiecTBasiTh - OCYIIECTBJISITh TEXHUUYECKYIO IKCILTYaTalMIo | DKCIIEPTHOE
JUAarHOCTUKY JIMHEUHBIX COOPYKCHUH CBA3U; HabroaeHNe
TEXHUYECKOT O - MIPOBEPSTH (GyHKIIMOHUPOBAHUE,
COCTOSIHUSI, TIOUCK IPOU3BOJIUTh  PETYJIUPOBKY M KOHTpPOJb
HEUCIPAaBHOCTEH U OCHOBHBIX IapaMeTPOB MCTOYHUKOB MHUTAHUS
PEMOHT 000pyIOBaHUS paaroanmaparypsl;
nH(OPMAaLIHOHHO- - H3MEpATh OCHOBHBIE MMapaMeTphl U
TEJIEKOMMYHHUKAIIMOHHBIX | XapaKTEPUCTUKH MPH BBHITIOJIHEHUHU paboT 110
CUCTEM U ceTei JUArHOCTHKE TEXHUYECKOTO COCTOSHUS,
IIOMCKa HEUCIIPABHOCTEN U PEMOHTE
o6onvrnopanus UTKC:
[IK 1.3. IIpoBoauTH - OCYIIECTBJISITh TEXHUYECKYIO IKCILTYaTalMIo | DKCIIEPTHOE
TEXHUYECKOE nuHeHbIX coopyxkenuit UTKC; HabroAeHNe
o0ciTyKHBaHUE - H3MEpATh OCHOBHBIE NMapaMeTphl U
000pyI0BaHUs XapaKTEPUCTUKY NPHU BHINOIHEHUH
MH(pOpPMaITMOHHO- TEXHUYECKOTO 00CITyKHBaHUS
TEJIEKOMMYHUKAIIMOHHBIX | 06opynoBanus UTKC;
CHCTEM U ceTeit - IPOU3BOAUTH KOHTPOJb U PETYIUPOBKY
OCHOBHBIX [1apAMETPOB NCTOUYHUKOB ITUTAHUS
obopynoanus UTKC;
[IK 1.4. OcyiiecTBasiTh - IPOBOAUTH MOHUTOPUHT U KOHTPOJIb DKCIEPTHOE
KOHTPOJIb ¢ynkunonuposanus obopynosanus UTKC; HabroaeHNe
(GyHKIIMOHUPOBAHUS - H3MEpATh OCHOBHBIE MMapaMeTphl U
MH(POPMAIIMOHHO- xapakrepuctiku obopynoBanus UTKC;

TEJIEKOMMYHUKAIIMOHHBIX
CHUCTEM U CETEU

- BECTH JKCILTYaTallUOHHO-TEXHUYECKYIO
nokyMmeHTanuio Ha oobopynosanue MTKC.
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OK 01. Beibupats — 000CHOBAaHHOCTH MTOCTAHOBKH IIEJTH, OKCrepTHOe
CrIocoObl pelleHts 3a/1a4 | BEIOOpA ¥ IPUMEHEHHS METOOB U CIIOCO00B | HAaOM0eH1e
npodecCHoHaIbHOM penieHus npodeccuoHalbHbIX 3a/1a4; DK3aMeH
NS TebHOCTH, - aJleKBaTHas OIIEHKAa M CaMOOLIEHKa
IIPUMEHUTEIBHO K 3((PEKTUBHOCTH U KaYECTBA BHINOJIHEHHUS
PasIMYHBIM KOHTEKCTaM. | Mpo(eCCHOHAIBHBIX 3a1au
OK 02.Ocy1iecTBasiTh - UCIIOJIb30BAaHUE PA3JIMYHBIX HCTOYHUKOB, DKCIEPTHOE
MOWCK, aHATIN3 U BKITIOYAs DJIEKTPOHHBIE PECYPCHI, HaOIItoIeHNE
WHTEPNPETAIUIO Menuapecypcebl, MHTepHET-pecypchl, DK3aMeH
nH(popmManuy, MEPUOANYECKHUE U3IaHUS TIO CIICIIUATBHOCTH
HEeOOXO0INMMOM TS JUTSL petieHus mpodeCCHOHANBHBIX 3a/1a4
BBITIOJTHEHUS 33124
npodeCcCuOHATBHON
JeSITEIbHOCTH.
OK 03. [imanupoBaTh u - IEMOHCTpalysi OTBETCTBEHHOCTH 3a DKCIEPTHOE
pean30BhIBaTh MPUHSITHIE PEIICHUS HaOIt0IeHNE
COOCTBEHHOE - 000CHOBaHHOCTH CaMOAHaJIN3a U KOppeKusl | DK3aMeH
npodeccnoHabHOE U pE3yNIbTaTOB COOCTBEHHON PaOOTHI;
JUYHOCTHOE Pa3BUTHE.
OK 04. Paborats B - B3aMMO/ICHCTBHE C 00yUYaIOIIUMHUCH, DKcnepTHOE
KOJUIGKTHBE U KOMaH/e, | MPEnoaBaTesIMA U MaCTEPaMU B XOJIe HaOIItoIeHNE
s dexTuBHO 00y4eHUs1, C pyKOBOJUTEISIMU yUeOHOH 1 DK3aMeH
B3aUMOJICICTBOBATH C IIPOU3BOJCTBEHHOM IPAKTHK;
KOJIJIETaMH, - 000CHOBaHHOCTb aHAJIN3a PaObOTHI WIEHOB
PYKOBOJICTBOM, KOMaH/IbI (MTOTYNHEHHBIX )
KJIMEHTaMHU.
OK 09. Ucnons3oBaTh - 9 (eKTUBHOCTH UCIIOJIb30BAHUS DKcnepTHOE
nH(pOPMAaLMOHHbIE UH(POPMALIMOHHO-KOMMYHHKAIMOHHBIX HabroAeHNe
TEXHOJIOTHH B TEXHOJIOTHI B Ipo(ecCHOHATbHON DK3aMeH
npodeccnoHanbHOM NESTENILHOCTH COTIIACHO (hOPMUPYEMBIM
NeSITeIbHOCTH. YMEHHUSIM U MOJIy4aeMOMY MTPAKTUYECKOMY

OTIBITY;
OK 10. ITonp30BarbCs - 9(bpeKTUBHOCTD UCIOJIL30BAHHUS B DKcnepTHoe
npodeccroHanbHOI po(hecCHOHATLHON IEATEIILHOCTH HaOIItoIeHNE
JTOKYMEHTaluen Ha HEOOXOAMMON TEXHUYECKON JOKYMEHTAINH, B | DK3aMeH

roCy1apCTBEHHOM U
MHOCTPAHHOM SI3bIKaX.

TOM YHCJIC Ha aHTJIMMCKOM SI3BIKE.

JIP1-JIP4, JIPY, JIP10, JIP13-JIP15, JIP20, JIP23-JIP28
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