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1. OBIIAA XAPAKTEPUCTUKA ITPOI'PAMMBbI

Henn: Axrtyanuzanus 3HAHUR CHEHUAIUCTOB OTpaciy IO TEeMaTHKe
CUCTEMBI OIlepaTHBHO-Pa3bICKHBIX MepornpusTuil (COPM).

Kareropusi ciaymareineii: ClielMagucTbl OTPACy ¢ TPOQPUIBHEIM BBICIIIHM
nipodecCHOHATBHBIM 00pa3oBaHreM (bakaiaBpHaT WM MarucTpaTypa).

Cpoxk o0yuenus: 40 yacos

PesxuM 3aHaTHii: 6 el B HEENI0, 6 4acoB B JIeHb.

1.1. HopmatuBHO-IIpaBOBBIE  OCHOBaHMS  pa3pabOTKM  NPOTrPaMMBEI.
HopwmatuBHyI0 npaBoByI0 OCHOBY pa3paboTKH IPOrpaMMBbl COCTaBISIOT:

- MenepanpaBI 3aK0H OT 29 nexadpst 2012 r. Ne 273-D3 «O06 obpazoBanum
B Poccutickoit Meneparmmy;

- ®enepanbubiil 3akoH «O cBsizm» oT 07.07.2003 No 126-D3;

- nocranoBnenue llpaButensctBa Poccuiickoit ®@epepanuu ot 21.01.2022
Ne 29 «O6 ytepxaenuu IlpaBun OpUCOCIMHEHUS CETEM BIIEKTPOCBA3HM U MX
B3aUMOJCHCTBUSl W TMPU3HAHWU YTPATUBIIUMHM CHUIYy HEKOTOPBIX aKTOB U
OTHENIbHBIX  TIOJIOKEHWM  HeKoTophlx akToB IlpaBurtensctBa Poccuiickoit
Oerepanmny;

- nmocranoBienue IlpaButenscrBa Poccuiickoit @enepanuu ot 27.08.2005
Ne 538 «O6 yrBepxaeumu I[lpaBui B3aUMOAEUCTBUS ONEPATOPOB CBSI3U C
YIOJIHOMOYEHHBIMUA  TOCYJApPCTBEHHBIMHU  OpraHaMM,  OCYIIECTBIISIOIIUMU
OIepaTUBHO-PA3BICKHYIO JIESTEeIBHOCTHY;

- npwka3 MuHHuCTepcTBA WH(POPMALIMOHHBIX TEXHOJOTMA M CBS3U
Poccuiickoii ®eneparum ot 16.01.2008 Ne 6 «O6 yrBepxnenuu TpeboBanmid K
CeTSAM DJEKTPOCBSI3U JUISl TIPOBEJIEHUS ONEPATHBHO-PA3BICKHBIX MEPOIPUSITHI.
Yacte 1, OO1ue TpeOoBaHUIY;

- npuka3 MUHHCTEPCTBA CBSI3M M MAacCOBBIX KOMMyHuKauui Poccuiickoit
Qeneparin ot 27.05.2010 Ne 73 «O6 ytBepxkiaeHuu TpeOoBaHUM K ceTsM
AIEKTPOCBS3U ISl TIPOBEACHUSI OMEPATUBHO-PA3BICKHBIX Meponpuatuid. Hacts II.
TpebGoBanus K ceTsIM Iepeaun JaHHBIXY;

- npuka3 Munkomcpsu Poccun ot 16.04.2014 Ne 83 «O6 yTBep«aeHUH
[IpaBun  mpumeHeHuss o0OpyJOBaHMS  CHCTeM  KOMMYTallMd,  BKIrOUas
nporpaMMHoe obecrneueHue, 00eCHedMBarOIIEro BBIIIOJHEHHUE YCTaHOBIEHHBIX
JIEACTBUH TpPU TPOBEJEHUH OIEPaTUBHO-PO3BICKHBIX Meponpustuid. Yacte III.
[IpaBuna npumeHeHUs: 000pyOBaHUS KOMMYTAllMM M MaplUpyTH3allUMM IaKeTOB
UHGOpPMAIMK CeTed mepeadr JaHHBIX, BKIJIOYas MPOTpaMMHOE obeclieueHue,
o0ecCIieuMBarolIero BBIMIOJIHEHHE YCTAHOBIEHHBIX JEWCTBUM IIpM TpPOBEJECHUU
OITepaTUBHO-PO3BICKHBIX MEPOIIPUSTANY;

- mnpukaz MuHucrepcTBa HWHGOPMALMOHHBIX TEXHOJOTMH U CBS3U
Poccuiickoit ®enepanuu ot 15.04.2019 No 139 «O BHeceHMM H3MEHEHUH B
IlpaBuna mnpuMeHeHUs: 00OpYyZOBaHUS  CUCTEM  KOMMYTalld¥,  BKJIIOYas
nporpaMMHoe ofecrieyeHne, OOECIIeUMBAIOILEIO BBHINIOJHEHUE YCTAHOBJIEHHBIX
JIEWCTBUN NpU TPOBEINEHUM OIEPAaTHBHO-PO3BICKHBIX Meponpudaruid. Yacte I
IIpaBuna mpuMeHeHHsT 00OpyZOBaHMs KOMMYyTallMd M MapLIpyTHU3allUK IaKeTOB
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uHbOpMAIMU ceTel Tepeladyd JaHHBIX, BKJIOUas TporpaMMmHOe obecredeHue,
o0ecIieynBarolllero BBHIOJHEHHE YCTAaHOBIEGHHBIX JEHCTBUH IIpH IPOBENEHUH
OIIePATUBHO-PO3BICKHBIX MEPOIIPUSATHIIN, YTBEP K IEHHBIE IIPUKA30M
MuHucTepcTBa CBSI3M M MAcCOBBIX KOMMyHUKalMil Poccuiickoil ®@enepanuu ot
16.04.2014 Ne 83;

- npuka3 Munkomcsszu Poccun or 28.03.2018 No 86 «OO6 yTBepikieHUM
[IpaBun  npumeHeHnuss oOOOpPYJOBaHUS  CUCTEM  KOMMYTallMM,  BKJIIOYas
mporpaMMHoe obecrieueHre, O00eCreYrBarollero BHITIONHEHNE YCTaHOBJIEHHBIX
JNEUCTBAH HpH MPOBEACHUM ONEPATHUBHO-PO3BICKHBIX Meponpustuil. Hacte IV
[IpaBuna npuMeHeHusT OOOPYJOBaHMS CHUCTEM  KOMMYTalldM, BKIIOYas
rporpaMmMHoe ofecreueHue M TEeXHUYEeCKHe CpeiCcTBa HAKOIUIEHHS I'0JI0OCOBOM
uHpopmaly, 00ecIeUrnBaloIIero BHIIIOJHEHWE YCTAHOBJIEHHBIX IEHCTBUN NpH
IIPOBEJICHUH OIEPATHBHO-PO3BICKHBIX MEPOIIPUATANY;

- mpuka3 Munkomcssazu Poccum ot 29.10.2018 Ne 573 «O06 yTBepkieHUN
TpeboBaHmii K TEXHUYECKHM M IPOTPAMMHBIM CpeAcTBaM HH(OpPMaIMOHHBIX
CHUCTEeM, coJepXammx ©0a3pl JaHHbIX aOOHEHTOB oOIepaTropa CBSI3U U
MIPEIOCTAaBIICHHBIX UM YCIyrax CBs3M, a Takke MH(OPMALMIO O IO0JIb30BaTENSIX
yCIyraMU CBS3M M O TIPEAOCTAaBIICHHBIX MM YCIyTrax CBSI3M, O0ECIIEUMBAIOLIUX
BBIIIOJIHEHUE YCTAHOBIEHHBIX JEHCTBUH IIPU IIPOBENCHUH ONIEPaTUBHO-PO3BICKHEIX
MEPOIIPUSITUIY;

- mpuka3z MuHUCTEpCTBA CBSI3M M MAacCOBBIX KOMMYyHHUKanuil Poccuiickon
Oenepanu ot 19.11.2012 Ne 268 «O6 yrBepxnenuu [lpaBun mnpumeHeHuUs
000py/IOBaHUSI TPAH3UTHBIX, OKOHEUHO-TPAH3UTHBIX W OKOHEUHBIX Y3JIOB CBSI3U
ceTH (PUKCUPOBaHHOU Tene(OHHON CBSI3M, BKIIOUas IporpaMMmHoe obecriedeHue,
00ecreurBalollero BBIIIONHEHUE YCTAaHOBJIEHHBIX JEWCTBUH IIpH NPOBENCHUU
OIIEPaTUBHO-PA3BICKHBIX MEPOIIPUASITUIY;

- puka3 MunkoMmcBszu Poccun ot 12.12.2016 Ne 645 «O6 yTBepxkaeHuU
[IpaBunmn  npuMeHeHHs  OOOpPYAOBAaHHS  CHCTEM  KOMMYTallM¥,  BKJIFOYas
nporpaMMHoe obecrieueHne, OO0eCNeUnBaIOLIer0 BBINOJHEHUE YCTaHOBJIEHHBIX
JTEHUCTBUH TpU TPOBEJICHUU OIIePAaTUBHO-PO3BICKHBIX Meponpuatuid. Yacte .
IpaBuia npumMeHeHUsT 000pPYIOBaHMS OKOHEYHO-TPAH3UTHBIX Y3JIOB CBSI3U CETEH
MIOJIBIKHOW pafnoTeNe()OHHON CBs3M, BKIIOYasl IIporpaMMHOe obecledeHue,
o0ecrneunBaroIliero BBHIIOJHEHUE YCTAHOBJIEHHBIX JEWCTBUHA IIPH NPOBENEHUU
OTIePaTUBHO-PO3BICKHBIX MEPOIPUATHIN;

- npuka3 MunoOpHayku Poccrm ot 1 mroms 2013 1. Ne 499 «O6
yrBepxaeHun llopsiika opraHu3aluid W OCyIIeCTBIEHHs 00Opa3oBaTeibHOU
JESITEIIBHOCTH 10 JIOTIOTHUTENBHBIM NMPO(ECCUOHATILHBIM IIPOrpaMMamy;

- npuka3z Muntpyna Poccun ot 29.09.2020 No 675 "O6 yTBepXAeHUH
npodeccronanpHoro crapgapra 'CnenquanucT 0O TEXHUYECKOW NOIJEpIKKe
NHPOPMAITMOHHO-KOMMYHHKAIIMOHHBIX cucTeM” (3aperucTpupoBaHo B MuHIOCTe
Poccum 03.11.2020 Ne 60721).

1.2. TpeboBanus K pe3yibTaTaM o0yueHus

B pesysnpraTe OCBOEHUS MpPOrpaMMBbl ClyliaTellb JOJDKEH IpHOOpEeCcTH
CIEyIOIYEe 3HAHUS U YMEHMs, HeoOXOJIMMBIe JUIsi KaueCTBEHHOI'O IOBBHILIEHUS
YPOBHSI KOMIIETEHLIMN:



CITylIaTeNb JOJHKEH 3HATh:

- xoH1emnmuo COPM;

- OCHOBHBIE TexHosoruK odecneuenuss COPM;

CITyIIaTeNhb JOJIKEH YMETh:

- co3iaBaTh cuctemy obdecrieuenus COPM

- BHEJIPSITH PEIlieHHsI 110 OpraHu3alvid UH()OPMALMOHHBIX ITOTOKOB B
cucteme COPM;

- YIPaBIATh GYHKIIMOHUPOBAHUEM TeXHoJornueckoi ocHossl COPM.

1.3. O6acTh IpUMEHEHUs IPOrpaMMBbl.

Hacrosimiast mporpamMma npegHa3HadeHa i [TOATOTOBKH -CHELUATUCTOB
oTpaciiy.

1.4. Ilnanupyemsle pe3yIbTaThl OCBOEHUS IIPOrPaMMBL.

[Tocme ocBOGHHMS TPOTpaMMBbl  CIIylllaTeNyd II0JydaT KOMIIETEHIIWH,
HEOOXOMMBIE TSI yIpaBJIeHUs TEXHUYECKOH OJIEPKKOU
UH(POKOMMYHHUKAITMOHHBIX CUCTEM U (MJIM) HX COCTaBIIAIOLIUX:

- COPM Ha ceTsix pUKCHPOBaHHON Tene(hOHHOH CBSI3Y;

- COPM Ha ceTsx niepeadu JaHHbIX;

- COPM Ha ceTsSX TOJIBIDKHOW pafHOTENe(OHHOM CBSI3M, PagUOCBA3H U
MOJIBIDKHOW CITyTHUKOBOM paiMOCBSA3Y;

- COPM 15t OpraHu3aTopoB paclipoCcTpaHeHUs HHPOPMaLUK.

[lepeuenr ocBamBaeMbIX KOMIIETEHLMH yKa3aH B pasjiele 5 HacTOsAUIeH
IIPOTPaMMBbI TIOBBIIIEHUS. KBATH(PUKAIHH.

1.5. dopma [OKyMeHTa, BBJABAEMOIO II0 pe3yJbTaTaM OCBOEHUS
IIPOTPAMMBI — YIOCTOBEPEHHE O ITOBBIIIEHUH KBAIU(QHKALIHH.



2. MIPOI'PAMMA KYPCA OBYUYEHUS]

B ToMm uucie

Bcero
Ne HavmeHoBaHMe TeMBI NIPaKTHUYECKUE
(qac) | nexumu
3aHSITHUS
1 | Oco6ennocTn nocrpoesuss COPM 32 24
B CeTSIX Nepeaayu JaHHbIX
1.1 | Konuenuus nocrpoenust COPM-2 u 4 4
COPM-3 Ha ceTsx nepefiay JJaHHBIX
1.2 | Tpebosanus k COPM B CI1J] 2 2
1.3 | Bosmoxuoctu COPM B CI1/] 2 2
1.4 | Crpykrypa COPM B CIIJ] 2 2
1.5 | Komaugsr u cooOreHus npu 2 2
B3aMMOJICHCTBUM MyJbTa YIIPABICHUS
u obopynoanust COPM B CIIJ
1.6 | CereBas opranuzauus COPM 2 2
1.7 | COPM na WiFi 2 2
1.8 | COPM s HOBEIX IP TexHOMOruii u 2 2
ycayr B CIIJT
1.9 | TpeboBanus k “HGOPMALUOHHON 4 4
cucteme 0a3 nananix COPM
1.10 | CoBMmecTHOEe ncnioas3oBanne COPM 2 2
(ayTCOpPMHUHT)
[.11 | CamocTosiTenbHas paborta ¢ 6
MaTepruaoM
1.12 | Tect mo pazgeny 1 1
2 | O3naxomJiieHHe ¢ 000pPYAOBaHHEM 6 6
COPM pasa CIIJ poceniickux
NPOU3BOAUTEIeH
3 Hrorosas arrecranus 2
40 24 6

UTO1rO




3. OPTAHU3AIIMOHHO-NNTEAATI'OI'MYECKHUE YCJHOBUSI
PEAJIM3AIIUUA ITPOI'PAMMBbI

3.1. Pexxum 3austTiii: 6 qHeH B Heslenio, 6 4acoB B JIeHb.

3.2. MarepuanbHO-TeXHUYECKOEe OOecleueHre —JIeKIMOHHble MaTepUassl U
TECTBI.

3.3. Texuuueckue cpencTBa OOy4YeHHUS — IEpPCOHANBbHBIE KOMIBIOTEPHI C
YCTAHOBJICHHBIM ITPOTPaMMHBIM 00eCIIeUeHHEM.

3.4. Opranmu3zanus 06pa3oBaTeabLHOIO Mpolecca.

ITpakTrueckue 3aHATHSL OPraHU3yrOTCs B (opMare O3HAKOMIIEHHS C
poccuiickumu npousBoauTenssMu odopyaoBanus COPM.

3.5. Kangposoe obecnieuenne 06pa3oBaTesIbHOTO IIPOLECCa.

TpeboBanus K KBaTH(HUKAIMKM I1€arOTMUECKUX KaipOB - CIEIUAAINCTEI
OTpaciu ¢ NPOoQHIEHEIM BBICIIIMM MPOQECCHOHANBHBIM 00pa30BaHUEM C OIBITOM
paboTHI 10 TEMaTUKE Kypca.



4. YYHEBHO-METONYECKOE OGECHEYEHUE ITPOI'PAMMbI

1. Tompmmretin b.C., Kproxos 0.C., Ilunuyk A. B., Xerai WN.IIL,
[Insmo6epckuit B.O. WuTepdeiics COPM. CnpaBodHUK 1o
TeIeKOMMYHHKAIMOHHBIM 1ipoTokoiaM // C116.: BXB — Cankr-IlerepOypr, 2014.

2. T'onpaurredin b. C. CucTeMbl KOMMYyTAIlUU: Y YeOHUK ISl BYy30B. 2€ H3[.
— CI16.: bXB-Iletepbypr, 2014. — 314 c.: mi.

3. MyabTucepBUCHBIe TWIATHOPMBI ceTell cieayromero nokoneHuss NGN /
A.B. Pocusxos, A.JO. I'pebemixo, C.B. Bausmun, A.A. Xa&pos; mox pexn.
A.B. Pocisikosa. Camapa: TII'VTH; OOO «M3parensctBo Ac I'apa», 2012. T. 2:
3apybexxHble cucTeMbl. 344 c.: ui.

4, Metonuyeckue peKOMEHAIMH TI0 TIOPSAKY JEHCTBHH Mo 0OecleueHuro
BEITIOJIHEHNST 00s3aTeNbHbIX TpeOOBaHWKM B YacTW OpraHu3allid Ha CeTdX
DIIEKTPOCBSI3M  CUCTEMBI  OMEPaTHUBHO-Pa3bICKHBIX — Meponpustuii  (COPM),
[Dnexrponnsnii pecype]. — URL: https://rkn.gov.ru/p582/p948/ (nata oOparueHus
22.02.2024).



5. KOHTPOJIb 1 OHEHKA PE3YJbBTATOB OCBOEHUS KYPCA

@opMBI UTOIOBOH aTTECTAIIMM -~ UTOTOBOE TECTUPOBAHHE (IK3aMeH ).

B pesynbrare ocBoeHMs MpoheCcCHOHAIBHBIX KOMIIETCHIIMH 00yJaroImecs
OCBOSAT TPYHOBYIO (YHKIMIO TIO YMPAaBICHUIO TEXHUUYECKOW IIOJICPIKKOMH
UH(POKOMMYHHUKALIMOHHEIX CUCTEM U (FJIN) X COCTABIISIOIINX.

B pesymprare OCBOEHHS Kypca oOOydaroludecs OCBOSAT CIEIYIOIIe
npo¢eccuoHaIbHbIe KOMITETSHIHH:

- JTIK 1. 3sarp uHDOKOMMYHUKAlIHOHHBIE TEXHOJOTHH B HYacTH
HOJIePKUBACMBIX HH(OOKOMMYHUKAIIMOHHBIX CUCTEM M (HIIM) X COCTABIISFOIIIHX;

- IIK 2. HMmets mpejicTaBieHHE O TEXHUYECKUX XapaKTEepPUCTHKAX
NOAJIEPXKUBAEMBIX MH(OKOMMYHUKAIIMOHHBIX CUCTEM M (MJTH) UX COCTaBIISIONINX;

- IIK 3. VYmers oOpabaThiBaTh WHGOPMANHIO C HCIOJB30BaAHHEM
COBPEMEHHBIX TEXHUUECKUX CPEJICTB;

- IIK 4. Brnaners HaBbIKAMH JIOKYMEHTUPOBAHUSI PE3YJIHTATOB BBHITIOTHEHUS
3a51BKM Ha OKa3aHWe TEXHUYECKON MOAIePIKKH;

- IIK 5. Bnagerh HaBBIKAMHU IPOBENEHUS cOOpa W JTOKYMEHTHUPOBaHHUS
JAHHBIX O KOJIMYECTBE U TIPUYMHAX HETHIHUYHBIX MPOOJIEMHBIX CHTYaIluH,
BO3HHUKIIKX B XOZ€ DKCIUIyaTallMK alapaTHOrO WM MPOTPaMMHOTO obecreueHus
MH(POKOMMYHHKAITHOHHBIX CHCTEM U (WJIH) UX COCTABJISIOIIHUX.

Ilepeuenb BONpOCOB
1. Onummre mexanusM opranmzanuu COPM B xonnemnmuu  ETSI
(European Telecommunications Standards Institute).

2. Hapucyiite poOCCHICKYIO apXUTEKTypy IOIKIIOUEHHUs IIyHKTa
ynpasnenus (IIY) COPM k ATC u kpaTKo OTHIINATE IPUHITAT pabOTEHI.

3. Onumure paznuuuss Mexgy COPM B OKOHEYHBIX M TPaH3UTHBIX
(TpaH3UTHO-OKOHEYHBIX ) y3Iax.

4. Onuiure CTPyKTypy 3aronoBka komasjsl u3 IIY B obopynoBanue
COPM.

5. Onuumre CTPYKTYpy 3arojoBKa HWH(OPMALHMOHHOTO COOOIICHUS OT
obopynosanuss COPM x ITV.

6. Kpatko onumure npuHuunel oprannzanun COPM B ceTsax nepepauu

JAHHBIX Y TeJIeMaTUYECKUX CITyXKO.

7. Kparko omnummrte npuHuunsl opraduzanmun  COPM B ceTsax
(buxcupoBaHHOH TeneQOHHOU CBS3H.

8. Kparko onumumre mnpunnunsl opranuzaiuua  COPM B cersx
IIOIBMXKHOM CBSI3U.

9. Haiite onpeneneHue LEHTpa KOMMYTAllMM CUCTEM IOJABIIKHON CBSI3U
(LIKII). Yro obecneunBaet obopynoanue COPM B paMkax MOJBYIKHON CBSI3H.

10.  OcuHoBHble npuHIUIEl padotsl COPM-2.
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11.  Ha3oBuTe OCHOBHBIE NIPUHLIMIIBI KOHIENIMU nocTpoenust COPM-2 u
COPM-3 Ha ceTsix niepeiaui JaHHBIX.

12, Jlng xakux penei uenonb3yercs: npotokost RADIUS?

13, Omnmmunre npuHuun padotsl npotokona DIAMETER.

14.  HM3obpazure ob1yto cTpykTypy coodimernus COPM-2.

15. Kaxue ocHOBHBEIE KOMaH/Ibl cylecTBytoT B COPM-2?

16.  Jlng xakux 1ened ucnonb3yercs: Koupeptep XSM?

17.  Uzobpasute ob6obmennyo crpykrypy 1O memmatopa COPM mist
NGN.

18. Kakue coXKHOCTH IpOCIEeXUBaAIOTCA NpU ucronbzoBanuu COPM B
NGN-cetsx?

19.  Hzobpazure apxurexkrypy COPM mns NGN mo IETF u ETSI.

20. HaszoBuTe OCHOBHBIE OIIMM TecTepa CHUCTEMBI OIEPaTUBHO-
pa3bIckHBIX Meponpusatué (TOP-4M).

21. Omuuute npuHuunsl ucnonb3oBanus COPM  nns  HoBeix 1P
TexHosoru u yeayr B CILI.

22. Kparko onumute cTpykrypy 11Y COPM.

23. HazoBute ocHoBHBIE TpeboBaHMsS K WHQOpPMAIMOHHON cucteme 0a3
naHHaeIX it obecreuenuss COPM.

24.  Kakue npoTOKOJBI UCIIONB3YIOTCS B poccuiickux cuctemax COPM?

25. Kaxkue nepcrextuBbl paszButus COPM cymiecTByloT Ha JaHHBIN
MOMEHT?
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