MUHUCTEPCTBO IIU®POBOI'O PA3BUTHSI,
CBSI3U 1 MACCOBBIX KOMMYHUKATIAA POCCUMCKOU ®EJEPATINN

OEJEPAJIBHOE TOCYJIAPCTBEHHOE BIO/UKETHOE OBPA30OBATEJILHOE
YYPEXJEHUE BHICHIET'O OBPA30BAHMA
«CAHKT-IETEPBYPI'CKHI1 I‘OCYD;APCTBEHHBI?I YHUBEPCHUTET
TEJEKOMMYHUKAIIA
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PABOYASI IPOTPAMMA

OI1.07. OCHOBbI TEJEKOMMYHHUKAIIAA

(HauMeHoBaHHE y4eOHOM JUCLIMTUTAHBI)

110 CIICIUAJIBHOCTH

11.02.15 VHbOKOMMYHHKAIMOHHBIE CETH ¥ CUCTEMBI CBA3H
(ko1 ¥ HAUMEHOBaHHE CTELUaTIbHOCTH)

KBaJTU(UKaLUs
CIIEIMAJIKCT TI0 MOHTaXXy U 00CITyKUBAHHIO TeJIeKOMMYHUKaIHi

Canxr-TletepOypr
2023



Padouas mporpamma cocrapiena B cootserctsun ¢ ®I'OC cpejnero po¢ecCHOHAILHOTO
00pasoBanus ¥ y4eOHBIM IUIAHOM IIPOTPAMMBI IIOATOTOBKH CHEIHATHCTOB CPEIHEero 3BeHa
(uanexc — OIL07) mo cmenmansuoctu 11.02.15 MH(OKOMMYHHKAIIMOHHBIE CETH M CHCTEMEI
CBA3H, YTBEPXKIAEHHBIM pekropoM PI'BOY BO «Caukr-IletepOyprekuit  rocynapcTBeHHBIH
YHUBEPCHTCT TEIEKOMMYHHUKAIMH UM. ipod. M.A. Bornu-bpyesmuay 30 mapra 2023 r., mpoTokon
No 3.

CocraBuTeb: ‘
72 ~
IIpenonaBarein - % /// O.M. Anekceepa
(momuce)
COI'JIACOBAHO ~

I'naBuslii cnenpamuct HTB YUOP P.X. Axtpeesa

o
(HOI[HI/Ifé/L)

OBCYXJIEHO
Ha 3aCe/laHuy IPEIMETHON (IHKIIOBOH) KoMHCCHE Ne 6 (UKCHPOBAHHOM CBSI3H)

1 pespais 2023 r., nmporokos Ne 6

IIpencenarens npeaMeTHON (LIMKIOBOI) KOMUCCHH: J/ /
=/ C.C. XamyToBcKast
(motmck)
OJIOBPEHO

Meronuueckum coBerom Cankr-IleTepOyprekoro Kosuiemka TeJIeKoOMMyHuKanud um. D.T.
Kpenxens
8 dempaist 2023 r., mporokoi Ne 3

3amecTHuTeNs qUPEKTOpa 1Mo yuebHoi pabote koyutemka CII6 F'YT

Nl — H.B. Kanununa
(moamuce)

COI'TACOBAHO

Hupexrop xomnemxa CII6 I'VT ﬂ ? il
( /% ___, T.H. Cuporckas

({}Wb)

{jg// ég// C.H. UBacummnn

(moamuce)’

COI''TACOBAHO

Hupexrop nenapramenta OKOJI




COJEPKAHUE

1. ObLIAA XAPAKTEPUCTHKA PABOYEM
IMPOI'PAMMBI YYUEBHOM JUCIHUILIAHBI

2. CTPYKTYPA UM COJEPXAHUE YYEBHOIl
TACIHATLITAHBI

3. YCJOBMSA PEAJIN3ALIAN YUYEBHOM
TACIATITAHBI

4. KOHTPOJIb n OIEHKA PE3YJIbTATOB
OCBOEHHSA YYEFHOM JUCIHUATLIAHBI

12

14



1. OBIIASI XAPAKTEPMCTHUKA PABOYEW ITPOTPAMMBI
TACIATIIAHBI

YUYEBHOM

1.1 MecTO JTMCUHMIVIMHBI B CTPYKTYpPe 00pa30BaTe/IbHOM POrPaMMbI:

Vyeonas pucnurmuHa OI1.07. OCHOBBI TEICKOMMYHHUKAIIMK SBIISETCS 00s3aTEIBHOM
9acThI0 00IenpodeccHoHAILHOTO IMKIa 00pa30BaTEIbHON MPOTPaMMbl B COOTBETCTBHH C
®I'OC o cnermanbHocTH 11.02.15 MHDOKOMMYHUKAITMOHHBIC CETH U CUCTEMBI CBSI3H.

1.2 HJIaHI/IpyeMbIe pe3yJbTarTbl OCBOCHUA TUCHUIIJIHHDBI:

B pamkax mnporpamMmbl y4eOHOH IUCIUIUITMHBI OOYYAIOIIMMHCS OCBAWBAIOTCS YMEHUS U

3HAHUSA:
Kon VYMenus 3Hanusa
OK, IIK, JIP
OK 01 - aHanM3MUpoBaTh rpad certy; - KiaccuuKaImio u cocTaB
OK 02 - COCTaBJISITh MAaTPUILY CBA3HOCTH | EMWHON ceTH 3JIeKTpOCBA3U
OK 03 JUIsl cOCTaBIIATh (ha3bl kommyTtauuu | Poccuiickoit denepanuu;
OK 04 IIpU KOMMYTAIIMU KaHaJIOB, - Teopuro rpad)oB U CeTeH;
OK 05 CcOOOIIIEHUH, TAKETOB; - 3aJla4 ¥ TUIbl KOMMYTaIlUH;
OK 06 - COCTaBJISITh MATPHUIIBI - CYLIHOCTb MOJENHU
OK 07 MapuIpyTOB JJIsi K&KJIOTO y3i1a B3aUMOJICUCTBUSI OTKPBITHIX
OK 08 KOMMYTAllUH CETH; cucrem BOC/OSI;
OK 09 - CpaBHUBATh PA3JIMYHBIE BUJIbI - MeToJbl (OPMHUPOBAHUS
IIK 1.1-1.8, IIK | curaanu3amnum; Ta0JIUIl MapUIPYTU3ALIUN;
2.1-2.3,1IK 3.1- | - COCTaBIATh CTPYKTYPHBIEC CXEMBI | - CHUCTEMbI CUTHAIM3AINU B
3.3, 11K 4.2, CHCTEM Mepeaadu JJisl pa3InyHbIX MH()OKOMMYHUKAIIMOHHBIX
[1IK 5.1-5.3 HaIIPaBJSIOIINX CPEL; CHUCTEMax C KOMMYyTaIuen
JIP1-JIP 11, |- oOCYWECTBIATH MPOLECC KaHaJIOB, KOMMYyTaluen
JIP 13-JIP 15, | HelMHEWHOrO KOJAMPOBAHUSA U CO00IIeHNH, KOMMYyTaIel
JIP 17, JIP 20 — | nexkoAupOBaHMS; IMAaKETOB;
JIP 23,JIP 24— | - ¢dopmupoBaTh JUHEHHBIE KOABI | - CTPYKTYPHBIE CXEMbI CUCTEM
JIP 28 U(POBBIX CUCTEM MEepeaayu; nepeaadr ¢ BpEMEHHbBIM

- OIpEeIeNSITh Ka4eCTBO pabOThI
pEreHepaTopoB.

pa3JelIeHnEM KaHajIoB U
CIIEKTPAJIbHBIM YIIJIOTHEHUEM;

- [PHUHIHUIBLI OCYIICCTBICHUSA
HEJIMHEHHOT 0 KOAUPOBAHUS U
JIEKOIMPOBAHUS;

- aIropuT™Mbl GOPMUPOBAHUS
JUHEHHBIX KOJIOB IIU(PPOBBIX
CUCTEM IIepeiauy;

- BHJbI CHHXPOHHU3AIlUU B
U(POBBIX CUCTEMAX Mepeauu 1
VX Ha3HAYECHUE;

- Ha3HAYCHHUE, IPUHIUIIBI
JICCTBHSI pETEHEPATOPOB.




2. CTPYKTYPA U COAEPX KAHUE YUEBHOM JUCIIUILINHBI

2.1 O0bem yyeOHOM AMCHMILVIMHBI U BUAbI Y4eOHOH padoThl

Buja yueOHoii padoThI

O0BéM yacoB

O6beM yueOHOM THCHMTIHHBI 134
CymMmapHasi yyeOHasi HArpy3Ka BO B3aMMO/IeiiCTBHH € 106
npenoaaBartejieM

B TOM YHCIIE:

TEOPETUIECKOe O0yUeHNE 66
NPAKTUYECKHUE 3aHATHS 30
KOHCYJIbTAIIUU 2
POMEKYTOUYHAs! arTecTanus B popMe IK3aMeHa 8
CamocrosiTeibHas paGora 28
B TOM YHCIJIE:

MIPU U3YYCHHUH TUCIUTUINHEI 20
IIPU TIOJITOTOBKE K DK3aMEHY 8




2.2 TemaTnyecKkMil IJIAH U COJEePKAHNE YUEOHON TUCUMIIJIMHBI

Koanl komnereHunui u

JIMYHOCTHBIX
HaumeHoBaHue Conep:kanue yueOHOro MaTtepuasa u GopMbl OPraHU3aAUUM AeATeILHOCTH Oo0bem pe3yJbTAaTOB,
pa3esioB U TeM o0yyaromuxcst 4acoB ¢popmupoBanuio

KOTOPBIX CIOCOOCTBYET
3JIeMEeHT NMPOrpaMmMbl

Pazpea 1.

Tema 1 OcnoBbl | Conep:kanue y4eOHOr0 MaTepuaJia 20

MOCTPOEHUS 3ansatue 1. CoBpeMEHHOE COCTOSIHUE M IEpPCIEKTUBBI Pa3BUTUS CPENCTB

TeJIEKOMMYHHKA TeJEKOMMYHUKaMi. [IpuHIMIBI OCTPOEHUS CeTEeN MIEKTPOCBS3H.

IHOHHLIX ceTel

3ansatue 2. OcHOBHBbIe TpeOOBaHHA MO oOecnmevyeHUIO Oecnepe0OHOCTH M
Ka4ecTBA CBSI3M HA TEJIEKOMMYHMKANMOHHBIX CeTHAX. TEHICHIIMU CO3TaHUs 1
MCIOJIb30BAaHNsl HOBBIX CPE/ICTB TE€IEKOMMYHUKAIIUN

3anaTue 3. Eaunas cerb 3jektpocBsizu Poccuiickoii ®Penepanuu u ee
coctaB. OCHOBHBIE IIOHATHUSA: CBSA3b, CUTHAJI IEKTPOCBS3H, CETH CBS3U.
Onpenenenne Exunoii cetu anexktpocBsizu Poccuiickoit @enepannu (ECO PO).
Apxutektypa u crpyktypa ECD P®: cetm oOmero mnonb3oBanus (OII),
BbIJIEJICHHBIE CETH, TEXHOJOTMYECKHE CETH, CETH CBS3U CIELHAJIbHOTO
Ha3HAYCHMSL.

3ansaTue 4. Knaccupukanus cereii ECI no gyHkuMoHanbHOMY NPUHIUITY, 110
TUIy TPUCOEAMHAEMBIX a0OHEHTCKMX TEPMHHAJIOB, IO TEPPUTOPHATIBLHOMY
JIeJICHHIO, TT0 KOJaM HyMEpaIluy, 1o MPHUHITUITY TTOCTPOCHUS

3ansaTue 5. KoMmmyTanusi B TeJIeKOMMYHHKAIMOHHBIX ceTsix. OpraHuzanus
CBSI3H B paclpeieNieHHBIX TEJIEKOMMYHHKAIMOHHBIX CETSAX: CUCTEMBI C OTKa3aMH,
cucteMbl ¢ oxumgaHueM. OcHoOBHbIE TpeOoBaHHA 1O  00ECIEUEHUIO
OecriepeOONHOCTH 1 KayecTBa CBSI3U Ha TEJICKOMMYHUKAIIMOHHBIX CETAX.

3ansatue 6. KommyTrupyembie M HekOMMYyTHpyemble ceTH. Kommyranms
KaHaAJIOB, KOMMYTAIUsl COOOIEHUH, KoMMyTanus nakeToB. OCHOBHBIE pa3IUyuus
crnoco6oB koMmmyTanuu. ®a3pl KOMMyTallMM TMpU KOMMYTAllUM KaHAJIOB,
COOOIIEHHI, TTAKETOB

3anaTue 7. OcCHOBHbIe NOHATHS TeOPUM TrpPagoB: OPUEHTUPOBAHHBIE U
HEOPHEHTUPOBAHHbIE IpadBbl.

OK 01
OK 02
OK 03
OK 04
OK 05
OK 06
OK 07
OK 08
OK 09
MK 1.1-1.8,
MK 2.1-2.3,
TK 3.1-3.3,
MK 4.2,
TK 5.1-5.3
JIP 1 - JIP 11,
JIP 13- JIP 15,
JIP 17,
JIP 20 — JIP 23,
JIP 24 — JIP 28
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8 3anaTne 9. MapmpyTuzanus B ceTsiXx KOMMYTAUMH NakeToB. OCHOBHbIE
METOJbl MapIIPYyTH3allMM B CETAX KOMMYTalUH IIAKETOB: JIWHAMHUYECKAs
MapIIpyTU3alus - AeHTarpaMMHBIA PEKUM 0€3 MpeIBapUTEIHHOTO YBEIOMIICHUS
y31a KOMMYTAallMM U C IPEIBAPUTEIbHBIM YBEIOMJICHHUEM Y3Ja KOMMYTALUH;
MaplIpyTH3alys [0 BHUPTyaJIbHBIM  KaHajlaMm -  MapuIpyTh3auus IO
(bukcupoBaHHOMY IyTH. JloCTOMHCTBA M HENOCTAaTKH PA3JIMYHBIX CIIOCOOOB
KOMMYTallU{ [TAaKETOB.

9 3ansiTre 10. MaTpuubl MAPIIPYTOB VISl KAXKIAOT0 Y314 KOMMYTAaIlMU.

10 | 3ansTue 12. Moaean B3aumojaeiictBusi oTKpbITHIX cucteM OSI/ISO. [ousTre
«OTKpbITasE apXUTEKTypa». MHOTrOypOBHEBBIH IMOAXOJ K OMNMCAHUIO (YHKIMH
cucrembl OSI/ISO. TIportokon. Uutepdeiic. Crek nporokosoB. CraHmapTHbIC
CTEKH KOMMYHUKALMOHHBIX poTOoKoJI0B. Kitaccudukanus yposueit mogenu OSI.
XapakTepUCTUKH U (PYHKIIUU YPOBHEN B3aMMOJCHCTBUS OTKPBITHIX CUCTEM.

IIpakTH4yeckue 3aHATHS

1 3ansitue 8. Haxoxaenue kpaTdaifiiero myTH B rpage

2 3ansaTue 11. CocraBieHne cxeM BTOPHUUHBIX CETEH CBI3U

CamocrosiTesibHas padoTa 00y4YarouXxcst

W3ydeHre HOPMATUBHBIX JOKYMEHTOB IO OTPACIH CBS3H, CHIPABOYHHKOB, MyOIHKAIHI.
[ToaroroBKa JOKIIAOB | Mpe3eHTaIwi 1Mo TemaM: Kiraccuukammsi COBpeMEHHBIX BHIOB
anekTpocBsizu. AHamu3 rpada cetu. CocTaBleHHWE MATPHI[ CBS3HOCTH IS
OpUEHTUPOBAHHOTO M HeopueHTHpoBaHHOTO rpada. CocraBieHue (a3bl KOMMYTAITUU
Ipy KOMMYTAIlUM KaHaJOB, COOOIIeHUM, MmakeToB. COCTaBlIeHHWE MaTPHIl MapIIPyTOB
JUISL KQXKJI0TO y3J1a KoMMyTaluu. CpaBHUTENbHBIE XapaKTEPUCTUKHN 0a30BbIX TOMOJOTUI
ceTell cBs3u. YCIyru U ciyk0bl TenekoMMmyHukanuid. [IpeobpazoBatenu cooOiieHus B
curHaI U oOpaTHOe TMpeoOpa3oBaHUE CHTHajla B cooOuieHue. BTopuuHbie ceTn
JOKYMEHTaIbHOU d3IeKTpPOocBsa3u. CryxObl (paxcuMuinbHON cBsi3u. CeTu 3BYKOBOTO
BCIIIAHUS. CeTI/I TCIICBU3NOHHOI'O BCIIIaHUA. HHTGJ’IJ’IGKTY&U’IBHBIC CEeTHU CBA3U.
Wudopmarinonnasie cetu cB3U. TenemMaTnyeckue ciy:KObl ceTH nepeadyn JaHHBIX.

Tema 2.
TenexkoMMyHHKa
HMOHHbIE
CUCTEMBI
3JIEKTPOCBA3H

Copepxxanue yueOHOIro MaTepuaJa

1 3ansarue 13. OOmme noHATHA 0 mnepenade uHpopmanuu. IlonsaTue
TEJIEKOMMYHHUKAIIMOHHONW CHUCTEMbI JJIEKTPOCBS3M, OOOOIIEHHAs CTPYKTypHas
CXEMa CHUCTEeMbI IIepejaul: Ha3HAuYeHUE SJIEMEHTOB CXEMbl, OpPraHu3allls KaHaJIOB
CBSI3H. Knaccudukarus HaIPABJISIOMNX CUCTEM AJIEKTPOCBSI3H,

46

OK 01
OK 02
OK 03
OK 04
OK 05




TCIICKOMMYHHUKAIMOHHBIX CUCTCM MICPCAAYN.

3ansitue 14. IIpoBoaHble TeJIEKOMMYHHMKAIIMOHHbIE CHCTEMbI 3JIEKTPOCBA3H.
Knaccugukarus npoBoanbix cucreM. CTpyKTypHasi cxeMa MPOBOJHON CHCTEMBI
nepegaud vH(OpMalMM, Ha3HAYCHHE SJIEMEHTOB CXEMbl MPOBOJHON CHCTEMBI
nepeadH.

3ausaTue 15. MHorokaHajinLHbBIE CUCTEMBI nepenayu: Ha3HA4YECHUE
MHOTOKaHaJIbHBIX CUCTEM Iepeauu, MPUHIIMIBI OPraHU3alUd MHOTOKaHAIbHOMN
CBSI3U

3anusitue 16. IIpyHIUNBI NMOCTPOEHUS] TEJEKOMMYHHKALUMOHHBIX CHCTEM
nepeaavn ¢ 4acToTHbIM pasgejeHueM kaHajioB (UPK). CtpykrypHas cxema
cucrembl nepegaun ¢ YPK: Ha3HaueHuWe D3IIEMEHTOB CXEMbl, IPUHLIMI
dbopMupoOBaHUs IPYNIOBOro curHana. Tumnossie rpynmnoBbie TpakThl. [locTpoeHue
JIMHENHOTrO TpakTa cucreM nepenaun ¢ YPK

3anstue 19. IIpMHUUNBI NMOCTPOEHUS] TEJIEKOMMYHHKALMOHHBIX CHCTEM
nepeaayd ¢ BpPeMeHHbIM pasgaegeHueM KaHajuaoB (BPK) u umnyiabcHo-
KoaoBoil moayasinueit. Cucremsl nepenaun ¢ BPK: ynpouiennas crpykrypHas
cXeMma, Ha3HAYeHUE HJIEMEHTOB CXEMbl, MPHUHIUI (OPMHUPOBAHUS TPYIIIOBOTO
AVM-curnana. IIpeoOpazoBaHue aHAJIOrOBOrO CHUTHalma B  LU(DPOBOIA:
JTUCKpeTH3aIusi 10 BpPEMEHH, KBAHTOBAaHWUE IO YPOBHIO, KOJIWPOBAHUE.
CrnekTpanbpHble BpeMeHHbIE AuarpamMmbl  IudpoBoro curHama. L{udpo-
aHajoroBoe TmpeoOpa3oBaHHe: TMpeoOpa3oBaHUE HU(PPOBOrO CHUTHAIA B
aHaJIoroBbIi. CieKTpaabHble BpEMEHHBIE THarpaMMbl IU(QPOBOTO CUTHAIIA

3ausitue 22. OcHOBHBIE Y3/ibl HM(POBBIX TEJIEKOMMYHHUKAMOHHBIX CHCTEM
nepenayu. ['eneparopHoe obopynoBanue (I'O) nudpoBBIX cuUcTeM Mepenayu:
Ha3HAYCHHE TEHEPATOPHOTO O0OpYAOBaHMS, HA3HAYEHHE OCHOBHBIX AJIEMEHTOB
cxembpl. @OpMHpOBAaHHWE  YNPABIAKOIIMX  CUTHAJIOB B  TE€HEPATOPHOM
000py10BaHNN IU(PPOBBIX CHCTEM MEepeIadn.

3ansatue 24. Koaeku TEIEKOMMYHHMKAllMOHHBIX CHCTEM: Ha3HayeHHE,
KJIacCH(pUKaIHs.

3ansaTue 25. HenuneitHble Koepbl ¢ MOpa3psAAHBIM B3BELIMBAHUEM C IIU(PPOBOI
KOMIIPECCUEN ITaJIOHOB.

3ansaTue 27. Henuuelinple nexkofupyromue ycTpoicTBa. DYHKIMOHAIbHbBIE
CXEMBI, IPUHIUII JEHUCTBUS KOJEKOB U peaan3alys OCHOBHBIX Y3JIO0B.

OK 06
OK 07
OK 08
OK 09
TK 1.1-1.8,
TK 2.1-2.3,
TK 3.1-3.3,
MK 4.2,
TK 5.1-5.3
JIP 1 - JIP 11,
JIP 13- JIP 15,
JIP 17,
JIP 20 — JIP 23,
JIP 24 — JIP 28




10

3ansaTue 29. YcTpoiicTBa TaKTOBOM M LIMKJIOBOM CHHXPOHM3ALMH: Y IPOILLEHHAs
cXxeMa IpUEeMHHMKAa CHHXpOCHUIHaja. B3aumopelcTBUE Y37I0B CXeMbl IpU
Pa3JIMYHBIX PEXKUMAaX pabOThI

11

3ansite 31. PereHepanusi nu@poBbIX cCUrHajaoB. [IpMHIMIBI MOCTPOEHUS
Hu(POBLIX pereHepaTopoB. BinsHUE XapaKTEPUCTUK HAMPABIISIOMIUX CHUCTEM
Ha mapamMeTpbl U ¢opMy 1ubpoBoro curnana. I[Ipunnun pereHepanuu (HopMbl
curnana. TpeGoBanusi kK pereHeparopam mudppoBoro curHaiga. OcoOEHHOCTH
MIOCTPOCHHUS PEreHEPATOPOB, BPEMEHHBIE TarpaMMbl paboThl pereHeparopa.

12

3anaTue 33. Meroabl JuMHeliHOro koaupoBanus uHpopmauuu. Koabl
NPOBOAHBIX HUGPOBLIX JUHUN Nepeaayn. TpeGoBaHUS K JMHEHHBIM KOJAM.
Crioco0Obl TUCKPETHOTO KOAMPOBAHUS: TOTCHIIMAIBHBIN KO 0€3 BO3BPALICHUS K
Hymo NRZ, moTeHuManbHbIA KOJ C BO3BpallleHHEM K Hym0 RZ, OGumnonspHbIi
KOJI C aJlbTePHATUBHOW MHBepcHuel nmnyinbcoB AMI, moaudunrpoBanHslii Kox ¢
yepeaoBaHueM mnossipHoctu ummyinbcoB HDB-3, manuectepckuiil B2B, xon ¢
YyepeoBaHHEM UMIYIbcoB (oOpamennem) 1B2B, Onounslii koxm 5B6B,
noreHIMaIbHbIN KoJ 2B1Q. CpaBHUTENbHbIE XapaKTEPUCTUKH JTMHEHHBIX KOJIOB

13

3ansaTue 37. IIpuHIUNIBI OCTPOEHHUS TeJIeKOMMYHUKAIMOHHBIX CHCTEM €O
CHEKTPAJbHBIM YyIUIOTHeHHeM. OO00O0IlIeHHas cXeMa ONTHYECKOW CHCTEMbI
nepenaun. [IpuHuuns! BonHoBoro mynbtuiiekcuposanus (WDM). Bunst WDM
cucteM. [IpyHIKI pabOTHI CUCTEM CO CIIEKTPAJIBHBIM YIUIOTHEHUEM.

14

3ansaTue 38. OcHoBBI NOcTpoeHUs paanocucreM. Knaccudukanus paanoBoiH,
yCIOBUS U CHOCOOBI PACHpOCTpaHEHHs PaJUOBOJIH, OCHOBHBIE CBOICTBa
paJMOBOJIH.

15

3anaTue 39. YnpouieHHas CTPYKTypHas CXE€Ma pPaJlOCUCTEMBI, Ha3HAYEHHUE
AJIEMEHTOB cXeMbl. Panonepenaroniye 1 paaronpreMHbIe YCTPOICTBA.

16

3anaTne 40. IIpuHOMNBI NOCTPOCHHS PaANOpPeIeHHBIX JIMHMI CBSI3H.
Knaccudukanust paguopeneiiHbIX TUHUNA CBsI3U. [[pUHIUIIBI OpraHU3aiy CBS3H
B PaJINOPEIEHHBIX JIUHUSAX MPSIMON BUJUMOCTH.

17

3ansitue 41. IloctpoeHue TpomnocepHbIX M HOHOC(HEPHBIX JIMHUM CBS3H.
OcHOBHBIE XapaKTEPUCTUKH M TapaMeTpbl AHTEHHO-(QHUAEPHBIX YCTPOMHCTB,
MCIIOJIb3YEMBIX B PaJUOPENEHHBIX JUHMSX CBS3H.

18

3anaTue 42. CnyTHHKOBBIe CHCTeMbl CBSI3H. lIpuHIUIBI TOCTpOEHUs
CIYTHHKOBBIX CHCTeM CBsI3M. OCOOEHHOCTH Nepeiadl CUTHAIOB B KOCMHUYECKOM
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npocrtpaHcTBe. lIpemMymiecTBa ClyTHUKOBBIX CUCTEM CBSI3U. Pa3HOBUIHOCTH
HCKYCCTBEHHBIX CITYTHUKOB 3€MIJIH.

19

3ansaTue 43. CucreMbl CBSI3M C NMOABH:KHBIMU O0bekTamMu. Knaccudukanus
CHUCTEM CBSI3M C TIOJBIJKHBIMA OOBEKTaMH: MpOdeCcCHOHANIbHBIC (YaCTHHIC)
CUCTEMBI TOJBIKHOW CBSI3U, CUCTEMBI OCCIIPOBOJIHBIX TENE(POHOB, CHCTEMBI
MIePCOHAILHOTO PAJMOBBI30BA, CHCTEMBI COTOBOM CBSI3H.

20

3ansaTue 44. IIpUHLUIIBI [TOCTPOEHMSI CUCTEMBI COTOBOM CBSA3M: OCHOBHBIE
CTaHJApThl, (PYHKIMOHAIbHAS CXeMa MOABMKHOW M 6a30BOM cTaHuuil. LleHTpbl
KOMMYyTaluu: 0JIOK-CXeMa IEHTpa KOMMYTalli1, HA3HAYE€HUE 3JIEMEHTOB CXEMBI.

21

3ansaTne 46. CnocoObl CHHXPOHU3AUMHM M CUTHAJM3AIMU HA CETAX CBA3M.
Knaccugpukamus cereii mo cmoco0y OpraHu3allii CHHXPOHU3AIMH. Buabl
CUTHAJIM3allMU Ha CETSIX CBSA3H: MO BBACICHHOMY KaHaly, B IIOJIOCE PA3rOBOPHBIX
qaCTOT, BHEC IIOJIOCHI paBFOBOpHLIX qaCToT, CMCIIaHHas CUrHaiu3anusi, CUCTEMa
CUTHAJIM3alluU 10 o0lIeMy KaHaly.

22

3austue 47. CucreMbl CUTHAIM3AIMU B TEJIEKOMMYHHUKAIIMOHHBIX CHUCTEMAX C
KOMMYyTalliel KaHajaoB, KOMMYyTalliel cooOIeHU, KOMMYTAaIllel MaKeToB.

23

3auarue 48. Cucrema curgammsammnun OKC-7.

IIpakTHYeckHe 3aHATHA

3 3ansitue 17. PacueT KaHaJIbHBIX CUTHAJIOB B cucTemax nepenauu ¢ YPK

4 3ansitue 18. @opMupoBaHUE TPYMIIOBOTO U JIMHEHHOTO CHUTHAJIOB B CHCTEMax
nepenaun ¢ YPK

5 3ansitue 20. KaHanm TOHaJBbHOW YACTOTHI, MOCTPOEHHBIH Mo mpuHnUny BPK-
AUM

6 3ansaTue 21. opMupoBaHHEe TPYIIIOBOTO CUTHANIA B cucTeMax mepenaun ¢ BPK
— UKM

7 3ansitue 23. Y3761 reHEPATOPHOTO 000PYIOBaHHS ITU(PPOBBIX CUCTEM MEpeadn

8 3ansaTue 26. Henuneiinpie Koepsl

9 3ansaTue 28. Henunnelinble 1eKoaepsl

10 3ansTue 30. [IpreMHHK IIUKIOBOH CHHXPOHU3AIINN

11 | 3ansTue 32. Perenepatops! U(PPOBOH JIMHUH NIEpeaadn

12 | 3ansarue 34. ®opMupoBaHue JTMHEHHBIX KOJIOB

13 | 3ansTue 35. IlpeoOpa3oBaTenu JMHEHHBIX KOJIOB MEpeJaun

14 | 3ausTue 36. [IpeoOpa3oBareny JIMHEHHBIX KOJIOB IpHEMa

26
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15 3auarue 45. CocraBieHUE CXEM CETEN CBI3U C MOABIKHBIMA OOBEKTAMHU II0
3aJIaHHBIM YCIIOBUSIM

CamocrosiTeibHas padoTa 00y4yarommxcst

M3y4eHrne HOPMaTUBHBIX JOKYMEHTOB 110 OTPACIIH CBSA3H, CIIPAaBOYHHUKOB, ITyOJUKAIUI.
[ToaroroBka AOKIAAOB U Npe3eHTaUrii o TeMam: OopMHUpOBaHUE TPYNIIOBOTO CUTHANA
B aHAJIOroBbIX cucreMax nepenaud. Popmuposanue rpymnmnosoro MKM - curnana B
poBBIX cucTemax nepenaun. KonupoBanue U AEKOJMPOBAHNE TTAPAMETPOB PEUEBOTO
curHana. AHTeHHO-(puaepHble ycrpoiicTBa. Tumnbl aHTeHH. KpaTkue xapakTepuUCTHKH
anteHH. OOcnyXHBaHHE BBI30Ba B COTOBBIX ceTsix crangaptoB CDMA u GSM.
CocTaBHTh aJITOPUTM BBI30Ba B COTOBBIX ceTax ctanaaproB CDMA, GSM -900, GSM-
1800, GSM — 2100. Cpenatb cpaBHUTENbHBIA aHanu3. [IpHHIUIBI TOCTPOCHHS
panuopeneiHbIX JIMHUM npsAMoil BuauMocTu. IlepcnekTHBBI pa3BUTHS MPOBOJHBIX

muHAK niepenaun. Pammopeneitabie cuctemsl cBsizu ¢ BPK u mmudpoBeiMu mMetomamm 12
nepeaayr. OcoOEHHOCTH TNpPUMEHEHUs UUPPOBBIX MeToaoB mnepenaun Ha PPJL
MukpoBonHoBasi paauopeneiiHas JuHUSA. OCOOEHHOCTH Ie€pelayd CHUTHajlIOB B
KOCMHU4€ECKOM IpocTpaHcTBe. CIlyTHUKOBBIE CUCTEMBI Internet.
Pemienne cuTyalMoOHHBIX 3a7a4: C COCTABJIECHHEM CTPYKTYPHOW CXEMbI aHAJIOIOBOM
CUCTEMBI IIepelayd U JUuarpaMMbl TPYIIIOBOTO CUTHAJIA; ¢ COCTABIIEHUEM CTPYKTYPHOU
CXeMBbI IUPPOBOI CUCTEMBI MTEpEIadH.
Pacuer 4acTOThI IUCKPETU3ALMHU JUI 3aJaHHOTO CIIEKTPpa CUTHAJIA.
IToctpoenne nuarpammsl rpynnoBoro MKM- curnana.
CocTaBUTh TaOJIUIBI XaPAKTEPUCTUK aHTEHHO-(PUIEPHBIX YCTPOMCTB.
CamocrosiTesibHasi paboTa IPU MOATOTOBKE IK3aMeHa 8
KOHCYJIbTAIMA 2
IIpome:kyTouyHasi arTecTanus B GopMe IK3aMeHa 8
Bceero: 134
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3. YCJOBUA PEAJIN3AIIMU TPOTPAMMBI YUEBHOM TV CHUILIMHBI

3.1 Jlna peanm3anumu NPOrpaMMbl Y4YeOHOH JAUCHHMINVIMHBI HPelyCMOTpPeHbI
cleayolue crenualbHble IOMeIeHHs

JlaGopatopuss OcCHOB TeNEeKOMMYHHMKAlMK, OCHAIIeHHas oOopyaoBaHueM: pabouee
npenogasarens - [IK 1 mr., mecra oOydaromuxcst (25), [IK - 12 mr., 1o0cka MKoOJIbHAS, JKPaH,
kommyTtaTopbl DES 3526, mexcereBoit skpan D-Link, Touka moctyma, 6ecripoBoIHbIE aganTepbl
D-Link, croiika OTKpbITass TeinekoMMyHUKanuoHHass 19“42U, matua manenu 19", KoMIuiekt
MOHTQ)KHOTO HWHCTPYMEHTa, Y4eOHO-METOAMYECKHEe U JEMOHCTpAllMOHHbIE T0cOOUs B
AJIEKTPOHHOM/TIEYATHOM BHUJIC.

3.2 UndopmanmnonHoe odecriedeHre peaan3anun NporpaMmmbl

3.2.1. OcHOBHBI€ JIEKTPOHHbIE U3TAHUS:

1. ABkcentbeB, A. A. CeTu M CHUCTEMBI CBS3U: ydeOHoe mocobue / A. A. ABKCEHTbEB. —
Kazanp: KHUTY-KAU, 2020. — 324 c. — ISBN 978-5-7579-2502-8. — URL:
https://e.lanbook.com/book/264836 (nata obopamenus: 26.02.2023).

2. Bemuuko, B. B. OcHOBbI HMH(POKOMMYHHKAIIMOHHBIX TEXHOJOTHI: ydeOHOE MmocoOue Jyis
By30B / B.B. Benmnuxko, I'.I1. Karynun, B.I1. lllyBanos. - 2-e usn., nepepad. u gor. - Mocksa:
l'opsiuass  Jluaus—Tenexkom, 2018. - 724 c¢. - ISBN 978-5-9912-0592-4. - URL:
https://ibooks.ru/bookshelf/386565/reading (nara obparienus: 26.02.2023).

3. Topamenko, B. H. MHorokaHnaibHble TEIEKOMMYHUKAIIMOHHBIE CUCTEMbI: YYEOHMK s
By30B / B.H. N'opnuenko, M.C. Teepeukwuii. - Mocksa: ['opsiaast Jluaus—Tenekom, 2017, — 2-
€ wu3maHme, wucnop. W jgom. - 396 c. - ISBN 978-5-9912-0251-0. - URL:
https://ibooks.ru/bookshelf/333390/reading (mata obpamienus: 26.02.2023).

4. JluopoB, M. B. Cetn u TenekoMMyHuKanuu. Mapmpyruzanus B IP-cersx: yd4eOHMK u
MPaKTUKYM IS CpelHero mnpodeccuoHanbHoro oodpaszoBanus / M. B. Jlubpos. — 2-¢ u3.,
nepepad. u JIOTL., — Mockaa: FOpaiir, 2023. — 423 c. —
URL.: https://urait.ru/bcode/531278 (nara obpamienus: 26.02.2023).

5. Kpyxmanes, B. B. Ludpossie cucremsbl nepepauu: yuyebHoe mocobue ayis By3oB / B.B.
Kpyxmanes, B.H. I'opauenko, A.Jl. Mouenos. - Mocksa: I'opsiuas Jluaus—Tenexom, 2018. —
2-e wm3a., mepepadb. m gom. - 376 c¢. - ISBN 978-5-9912-0226-8. - URL:
https://ibooks.ru/bookshelf/333998/reading (nara obpaienus: 26.02.2023).

6. Hedemo, B.W. Teopust 37eKTpOCBS3M: YYEOHUK JUISI CpPEeIHEro MPOo(hecCHOHATBLHOTO
obpaszoBanus / B. U. Hedpenos, A. C. Curos; nox penakmueit B. . Hegenoa. — Mocksa:
Opaiir, 2023.— 495c¢.—  URL: https://urait.ru/bcode/512076 (nata  oOparieHus:
26.02.2023).

7. Ilepun, A. C. Onrtuueckue HUPPOBHIE TEIEKOMMYHUKALMOHHBIE CHCTEMBI: TEXHOJIOTHH
MYJbTUIUIEKCUPOBAHUS M CHHXpOHM3aIMK: ydeOHoe nocodue / A. C. Ilepun. — Mocksa:
TVCYP, 2021. — 118 ¢ — ISBN  978-5-86889-928-7.—  URL:
https://e.lanbook.com/book/313313 (narta o6pamenus: 26.02.2023).

8. IlyroBkuH, A. B. OcHOBBI TOCTpOEHMSI MTHPOKOMMYHHKAIIHOHHBIX CETEH M CUCTEM: y4eOHOe
nocobue nns By3oB / A. B. Ilyroskun, /[. A. Ilokamectos, f. B. KprokoB. — 2-e¢ u3sn.,
nepepad. u jon. — Cankrt-IlerepOypr: Jlanb, 2021. — 176 ¢. — ISBN 978-5-8114-5905-
6. — URL: https://e.lanbook.com/book/156402 (nara odpamieHus: 26.02.2023).

9. Pammomnepenaromme ycTpoiicTBa B cucteMax paauocs3u / HO. T. 3eipsHoB, [1. A. @earonuH,
O. A. benoycos [u ap.]. — 6-¢ u3x., crep. — Cankr-IlerepOypr: Jlanp, 2023. — 176 ¢. —
URL: https://e.lanbook.com/book/303020 (mata obpamenus: 26.02.2023).

10. Pomantok, B. A. OCHOBBI paJiMO’IEKTPOHUKH: YIEOHUK ISl CPEIHEro MpohecCHOHATBLHOTO
obpazoBanmsi /  B. A. Pomantok. —  MockBa:  IOpaiit,  2023. —  288c.—
URL: https://urait.ru/bcode/517766 (nara oopamienus: 26.02.2023).
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CeTH ¥ TEICKOMMYHHUKAIMU: YYeOHMK M TPAKTHKYyM IS CPEAHEro MmpodhecCHOHAIBHOTO
oopazoBanus / K. E. Camyiinos [u ap.]; nox penakuueit K. E. Camyiinosa, 1. A. Illanumosa,

N. C. Kymsi6oBa. — Mockaa: IOpaiir, 2023. — 363 c. —
URL.: https://urait.ru/bcode/517817 (narta ooparuenwus: 26.02.2023).

Cxkmapos, O. K. Bomokonno-ontuueckue cetu U cuctemsl cBszu / O. K. CkisipoB. — 7-¢
m3n., crep. —  Cawkr-IlerepOypr: Jlamp, 2023. — 268 c¢. — URL:

https://e.lanbook.com/book/322565 (mara obpamenus: 26.02.2023).
TenekoMMyHHKAITMOHHBIE CeTH U TexHoyoruu: yueoHoe mocooue / X. L. Kynsbukass, b. X.
Kyns6ukasa, A. B. Jlunkos, A. B. llaaapioun; non penakmueit X. L. KynsOukasna, —
PocroB-na-Jlony: PI'VIIC, 2019. — 212 c¢. — ISBN 978-5-88814-869-3. — URL.:
https://e.lanbook.com/book/134039 (mara obpamenus: 26.02.2023).

TexHnomornn GU3NYECKOTO YpOBHSA TepeAadd JaHHBIX: Y4eOHHK JUIsl  CPEIHEro
npodeccuonanbHoro oobpazosanus / b.B. Koctpos, A.B. Kuctpun, A.1. Edumos, I.U.
VYerokoB; noa pea. b.B. KoctpoBa. — Mocksa: KYPC: UHOPA-M, 2022. — 208 c. —
ISBN 978-5-906818-37-9. - URL: https://znanium.com/catalog/product/1858819 (mara
oOpamienus: 26.02.2023).

TonerenoBa, A. C. IIpoekTrpoBaHHWE W SKCIUTyaTalUs TEICKOMMYHHUKAIIHOHHBIX CETCH
cBs3u: yueOHO-meToauueckoe mocodme / A. C. Tomerenoma, JI. A. CobOoaeBa, A. A.
Kucmanoga. — Acrana: KazATY, 2022. — 192 c.— URL.:
https://e.lanbook.com/book/234089 (nata o6pamenus: 26.02.2023).

3.2.2. JlonoJiHUTEIbHbIE HCTOYHUKH:

1.

babun, H. H. Cuctembpl OIBMKHOW CITyTHUKOBOH CBsi3H: ydeOHOe mocooue / H. H. babun,
O. B. BopoOses, I'. I'. [1laBnoBa. — Cankt-IlerepOypr: CIIOI'YT um. M.A. bonu-bpyesuua,
2021. — 99 c. — URL.: https://e.lanbook.com/book/279554 (nara odpamieHus: 26.02.2023).
Bbpatko, A. 1. ABTOMaTu3upoBaHHBIE CUCTEMBI YIIPABICHUS U CBSI3b: OCHOBBI AIEKTPOCBSI3H:
yueOHOe mocoOue s cpeaHero mnpodeccroHanbHOro oo6pasoBanus/ A.M. Bbparko. —
MockBa: HMH®PA-M, 2022. — 329 c. — ISBN 978-5-16-014957-8. - URL:
https://znanium.com/catalog/product/1854230 (mara obpamenus: 26.02.2023).

BopoObeB, O. B. IlpuemHo-nepenaromme ycTpoicTBa paguoCBs3W M BEIIaHUs: ydyeOHOe
nocobue / O. B. Bopobse, C. P. HoBuxoBa, A. A. IlpaconoB. — Caukr-IlerepOypr:
CIIOI'YT um. M.A. bonu-bpyesuua, 2019. — 140 c.— Tekct: anekTpoHHbIH // JlaHb:
aNeKTpoHHO-OmOmoTeyHass cuctema. — URL: https://e.lanbook.com/book/180190 (mata
obpamenusi: 26.02.2023).

lNonsawmreitn, b. C. Cucremsl kommyTaruu: yueOHuk Juist By3oB/ b.C. IN'onpamreiin. - CaHKT-
ITerepOypr: BXB-IlerepOypr, 2014. - . 2-e u3n. - 314 c. - ISBN 5-8206-0128-9. - URL:
https://ibooks.ru/bookshelf/340658/reading (nata obpamenus: 26.02.2023).

HlementbeB, A. H. Hanpasnstoniue cucteMsl cBsi3u: yuebHoe nocodue / A. H. Jlementnes, H.
A. Tpedunos, A. B. Illmak. — Mocksa: PTY MUPDA, 2023. — 99 c. — ISBN 978-5-7339-
1691-0. — URL: https://e.lanbook.com/book/329012 (mara obpamenus: 26.02.2023).
Karynun, I'. II. TenrekoMMyHUKallMOHHBIE CUCTEMBI U CeTHU: yueOHoe mocobue. B 3 tomax.
Tom 2. Paguocss3b, paguosemanue, renesuaenue / [.I1. Karynun, I'.B. Mamyes. - Mocksa:
Tlopsiaas Jlmaus—Tenekom, 2017. — 4-e usn., nepepad. u gom. - 564 c. - ISBN 978-5-9912-
0494-1. - URL: https://ibooks.ru/bookshelf/344402/reading (nara obpamienus: 26.02.2023).
Koxno, M. T. OcHOBBI paanocBssu, paguosemanus u teinesuaenus / M.T. KoxHo. - Mocksa:
lopsiuas  Jluams—Tenekom, 2016. - 272 c. - ISBN 978-5-9912-0428-6. - URL:
https://ibooks.ru/bookshelf/357889/reading (nara obparmienus: 26.02.2023).

OcHOBBI TOCTpOCHUSI NHHOKOMMYHUKAIIMOHHBIX CHCTeM U ceTeil: yuebnuk / H. H. Bacun, B.
A. Bocrpuxoga, P. P. lusisutaunoB [u ap.]. — Camapa: III'YTU, 2017. — 222 ¢. — URL:
https://e.lanbook.com/book/182243 (narta ob6pamenus: 26.02.2023).
TenekoMMyHHMKAIIMOHHBIE CHUCTEMbl M ceTH: y4yeOHoe mocobue B 3 Tomax. Tom 3.
MynbtucepBuchsle cetu / B.B. Bennuko, E.A. Cy66otun, B.I1. [llyBanos, E.B. Kokopesa.
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— 3-e u3., nepepad. u mom. - Mocksa: ['opstuas Jluaus—Tenexom, 2017. - 540 c. - ISBN 978-
5-9912-0678-5. - URL: https://ibooks.ru/bookshelf/344542/reading (mata oOpameHus:
26.02.2023).

Cakanema JI. XK. ITonBmwxkuas pamgmocsss / JI.K. Cakanema. - MockBa: ['opsiuast JIunus—
Tenexkom,  2016. - 512 «c - ISBN 978-5-9912-0250-3. - URL:
https://ibooks.ru/bookshelf/334033/reading (mata obpamenus: 26.02.2023).

Cwmbruek, M.A. TeXHOJOTHUYECKHE CETH U CUCTEMBI CBS3U: yueOHoe mocodoue / M.A. CMbIYeK.
- 2-e u31. - Mocksa; Bonorga: Uadpa-Urxenepus, 2019. - 400 c. - ISBN 978-5-9729-0338-
2. - URL: https://znanium.com/catalog/product/1053400 (naTa o6pamenus: 26.02.2023).
Tumenko, A. b. MHOrokanaibpHbIE TeJIEKOMMYHUKAIMOHHBIE cucTeMbl. YacTe 1. [IpuHIumbs
MOCTPOCHUST TEJIEKOMMYHUKAIIMOHHBIX CHUCTEM C BPEMEHHBIM pa3/IeJIcCHUEM KaHaJOB:
yueOHoe mocodue / A.b. Tumenko, /[.B. CuBormisicos, A.A. CisaaeB. — MockBa: PUOP:

NHOPA-M, 2022. - 104

- ISBN

978-5-369-01184-3. -

URL:

https://znanium.com/catalog/product/1858929 (nara o6pamenus: 26.02.2023).

OteyecTBeHHbIE )KYPHAJIBI:

1. BecnpoBojHBIE TEXHOIOTHH.

HH(bOpMaHHOHHBIC TCXHOJIOTUH U TCIICKOMMYHUKAIIUH.

2.
3. Tlepsas muis - Last Mile.
4. DAEeKTPOCBSA3b.

4. KOHTPOJIb W OILEHKA PE3VJBTATOB OCBOEHUSI YYEBHOM

JUCIHHUIIVINHBI

Pe3yabTaTnl 00yyeHus

Kpurepun onenkn

‘ MeToabl OIEHKH

MePeICHb 3HaHHﬁ, 0CBAMBACMBIX B paMKax JUCIHUILJIMHBI

-knaccudukany u cocraBa ExqunHoi
CETH 3EKTPOCBs3u PD

- Teopuu rpadoB U ceTel;

- 331a4 ¥ TUIIOB KOMMYTAIUU;

- CYIIIHOCTH MOJIEJIA B3aUMOJICHCTBHS
oTKpbIThIX cucteM BOC/OSI,

- MeT0J10B (P OPMUPOBAHHUS TAOJINIL
MapuIpyTHU3aLHH;

- CUCT€MbI CUTHAJIM3AIIMHU B
MH()OKOMMYHUKAIIMOHHBIX CHCTEMaX C
KOMMYTallM€ KaHAJIOB, KOMMYyTallluei
COOOIIIeHUH, KOMMYTAIIHEH MaKeToB;

- CTPYKTYPHBIX CXE€M CHUCTEM Iepeaadn
C BPEMEHHBIM pa3/IeJICHHEM KaHaJIOB U
CHEKTPaJIbHBIM YIIJIOTHCHUEM;

- IPUHLIUAIIOB OCYIIECTBIICHUS
HEJIMHENHOTO KOJUPOBAHUS U
JEKOJIUPOBAHUS;

- aJITOPUTMOB (POPMHUPOBAHUS
JTUHEHHBIX KOJIOB IIU(PPOBBIX CUCTEM
nepenayy;

- BUJIOB CHHXPOHHU3AIIUU B IIU(POBHIX
CUCTEeMax Mepefaun U UX Ha3HaYeHHUE;

- Ha3HAYEeHUE, MPUHLINIIBI ACUCTBUS
pereHepaTopos

KauecTBO 1 TexHHUECKast
IPAMOTHOCTh
COCTaBJICHHBIX pedepaTos,
YETKOCTb U3JIOKEHHUS
Marepuana.

bricTpoTa BeINOIHEHUS
TECTOBBIX 3aJlaHUH,
YPOBEHBb BEPHBIX OTBETOB.
YpOBEHb OpHUEHTALINHU B
KJaccu(UKaLUU U COCTaBe
Enunoii cetn
3JEKTPOCBA3U Poccuiickon
®denepanuu;

YpOBEHb TEXHUYECKOU
rPaMOTHOCTH TIPH
IIOCTPOEHUH CTPYKTYPHBIX
CXEM CHCTEM Tepeaayu ¢
BPEMEHHBIM pa3/IcICHUEM
KaHaJIOB U CIIEKTPaJIbHbIM
YIUIOTHEHUEM

Cocrasnenue
JIOKJIa/10B, pedepaTos,
MIPE3EHTALMM 110
3a/laHHOM TeMaTHKe
TecToBBIN KOHTPOJIb 110
TEMaTHKE pa3zena
OreHka pe3yabTaToB
BHEAYAUTOPHOMN
CaMOCTOATEIBHON
paboThI

DK3amMeH
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IlepeyeHb ymMeHMii, 0CBaBaeMbIX B pAMKaX IHCHUIIIHHBI

- aHaJIM3HMPOBATH Tpad ceTw;

- COCTaBJISITh MaTPUILy CBS3HOCTH JJIs
COCTaBIIATH (pa3bl KOMMYTALUU TIPU
KOMMYTAIIMH KaHAJIOB, COOOIICHHIA,
MIAKETOB;

- COCTaBJISITh MaTPHUIIBI MApPIIPYTOB
JUISL KQXKJIOTO y3J1a KOMMYTAIIUU CEeTH;
- CpPaBHMBATH Pa3JIMYHBIC BUJIBI
CUTHAJIN3aLUH;

- COCTaBJISITh CTPYKTYPHBIE CXEMBI
CHCTEM Iepe/lauu ISl pa3IHIHBIX
HATPAaBJISFOIINX CPE/T;

- OCYIIECTBJIATH MpoIece
HEJIMHEHHOTO KOJUPOBAHUS U
JEKOTUPOBAHHS;

- (opmupoBaTh TUHEHHBIC KOIBI
U (POBBIX CUCTEM TIepeadu;

- ONpeAesATh KAueCTBO paOOTHI
pereHepaTopos.

TouHoCTB, OBICTpOTA U
KAa4eCTBO BBIIIOJHEHHBIX
3aIaHUM PAKTUYECKUX U
MHIVBUAYaAJIbHBIX
3a1aHUN

beicTpoTa M rpaMOTHOCTH
IIPU COCTABJIEHUU
CTPYKTYPHBIX CXEM
CUCTEM IIepeiaduu JUIs
pa3IMYHBIX
HaIpaBJIAIOIINX CPEX;
TouHOCTB U CKOPOCTH
OCYILIECTBIIEHUS TpoLecca
HEJIMHEWHOIO
KOJUPOBaHUs U
JEKOUPOBaHMS;

OrueHka pe3yabTaToB
BBITMIOJTHEHUS
MPAKTUYECKUX
3aJIaHNM,
BHEAYJUTOPHOU
CaMOCTOSITENTbHOM
pabOoThI, BBITIOTHEHUS
WHIUBUIYaJIbHBIX
3a/IaHNM, TECTUPOBAHUS
o TeMe

OK3amMeH

JIP 1 — JIP 11, JIP 13- JIP 15, JIP 17, JIP
20 — JIP 23, JIP 24 — JIP 28

YyureBalOTCA B XOJ€ OLCHUBAaHUS 3HAHUH W
YMEHUH 110 Y4eOHOM TUCIUIUINHE.
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