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1. OBIIAS XAPAKTEPUCTUKA ITPOI'PAMMbI

Henb: Axtyanusanus 3HAHUK CIIENUAIUCTOB OTpacid IO TeMaTHKe
CUCTEMBI OTIepaTUBHO-Pa3bICKHBIX Meporpustuil (COPM).

Kareropus caymareyeii: CrielHaIMCThl OTPACTH C MPOPMIHHBIM BBICIIHM
pohecCHOHaNBHBIM 00pa3oBaHieM (bakaraBpraT UK MarucTpaTypa).

Cpox 00yuenus: 45 4acos.

1.1. HopmaruBHO-TIpaBOBBIE  OCHOBaHHSA  pPa3pabOTKU  MPOrpamMMBI.
HopmaTuBHY0 NpaBOBYIO OCHOBY pa3paboTKH IPOrpamMMBbl COCTaBIISIIOT:

- MenepanpHbli 3aK0H 0T 29 nexadbpst 2012 1. Ne 273-D3 «O6 obpazoBanum
B Poccuiickoit Penepanumy;

- @enepanpubiii 3akoH «O cBs3u» ot 07.07.2003 Ne 126-D3;

- moctaHoBienune IlpaButenscTBa Poccuiickoit Menepanun or 21.01.2022
Ne 29 «O6 yreepxnenuu IlpaBui mpucoequHEHUs] CETEH BIIEKTPOCBI3U U UX
B3aUMOJIEHCTBUASL W TMPU3HAHMK YTPATUBIIMMH CHIy HEKOTOPBIX akKITOB U
OTJICNIBHBIX ~ TOJIOXKEHUH  HekoTopblix akToB [IpaBurenscTBa Poccuiickoit
Denepanuny;

- mocraHoBienue IIpaButenscrBa Poccuiickoit Pepepanuu ot 27.08.2005
Ne 538 «OO0 yreepxnenum IlpaBuin B3amMMOJEHCTBUSI ONEpPAaTOPOB CBSA3H C
YIOJHOMOYEHHBIMM  TOCYAApCTBEHHBIMH  OpraHaMH,  OCYLIECTBISIOLIUMU
OTIEPATUBHO-PA3BICKHYIO JIESITEIBHOCTY;

- mpukaz3 MuHHCTEpCTBA HMHPOPMAUHUOHHBIX TEXHOJOTHH M  CBA3HU
Poccuiickoit @eneparun ot 16.01.2008 No 6 «O6 yrBepxnenun TpebGoBaHuH K
CETSAM DJIEKTPOCBSI3U JJISI MPOBEACHUSI OINEPATHBHO-PA3BICKHBIX MEPONPHUSTHI.
Yacrs 1, Ob1ue TpeboBaHUNY;

- mpuka3z MuHHUCTEPCTBA CBSI3M M MAacCOBBIX KOMMYyHuKalui Poccuiickou
Odeneparun ot 27.05.2010 No 73 «O6 yrtBepxaeHun TpeboBaHHH K ceTsIM
ANEKTPOCBSI3U IS TIPOBEACHUS OIEPaTUBHO-Pa3bICKHBIX Meponpusatuil. Yacts II.
TpebGoBaHus K ceTsM Nepeaaun JaHHBIX);

- mpukaz MunkoMmcBsazu Poccum ot 16.04.2014 Ne 83 «O6 yTBepkAeHUU
IlpaBun  npvMeHeHHs  OOOpPYIOBAaHHS  CHCTEM  KOMMYTallMd,  BKIO4as
nporpaMMHOe oOecrieueHne, 00eCIIeYrBaOIIero BBINOJIHEHHE YCTaHOBJICHHBIX
JIEHCTBUN TMPU TPOBEJACHUM OIIEPATUBHO-PO3BICKHBIX Mepompusitudl. Yacts III.
IIpaBuia mpuMeHeHWs 00OPYIOBAHUSI KOMMYTALMM W MaplIpyTH3allMM [AaKeTOB
uHdopManuK ceTell TmepefauMl JaHHBIX, BKIIOYAs MpPOrpaMMHOe obecredeHue,
ofecrieunBaloONIero BBITIOJIHEHNE YCTAHOBIEHHBIX JEHCTBUM IIpU TPOBEACHUU
OTIePaTUBHO-PO3BICKHBIX MEPOIIPUSTUNY;

- rmpuka3 MuHHUCcTepcTBa HMHGMOPMAIMOHHBIX TEXHOJOTMA W CBA3HU
Poccutickoii @eneparuun ot 15.04.2019 Ne 139 «O BHeceHMM H3MEHEHUM B
[TpaBuna mnpumMeHeHHsT 0OOPYHOBaHWS  CUCTEM  KOMMYyTalMy,  BKJIIOYas
nporpaMMHOe ofecrieueHue, 00eclIeYrBalolIero BHIIOJHEHHE YCTAHOBJICHHBIX
JIWCTBUH TNPU IIPOBEJCHUM OIEPAaTUBHO-PO3BICKHBIX Meporpusatuid. Yacte III.
[TpaBuna npuMeHeHusi 0OOPYJOBaHUSI KOMMYTAlMd U MapLIpyTH3allUKd I1aKeTOB
uHpOpMAIKM CeTel Tepefadyd JaHHBIX, BKIOYas MporpaMMHOe obecredeHue,
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00ECIIeurBarOIIero BBIOJIHEHNE YCTAHOBJICHHBIX JEHCTBHA TPH NPOBEIECHUU
ONepaTUBHO-PO3BICKHBIX MEPOIPUSITHRY, YTBEPXKIAEHHBIE IPUKA30M
MuHucTepCTBa CBSI3W M MAacCOBBIX KoMMyHuKaruii Poccutickoit denepanyu ot
16.04.2014 No 83;

- npukaz MunkoMmeszn Poccun ot 28.03.2018 Ne 86 «O06 yTBepkaeHHH
[TpaBun  mpuMeHeHUsT  O0OpPYIOBaHMSI  CHUCTEM  KOMMYTAllMH,  BKJIFOYas
IporpaMMHoe oOecredeHre, O0EeCIeUnBaIONIero BBIMOJHEHHE YCTaHOBIEHHBIX
JNEUCTBUN IIpU IPOBEJIEHWH OIEepPaTHBHO-PO3BICKHBIX Meponpusituil. Yacte IV
IIpaBuna mnpuMeHeHUs OOOpyJOBaHUS CHUCTEM  KOMMYTAIldH,  BKIIOYas
IporpaMMHoOe 0OecClledyeHHe M TEeXHUYECKHEe CpeJICTBAa HAKOIUICHMS I0JIOCOBOM
uH(pOpMaLry, 00eCeunBalOIero BBITONHEHUE YCTAHOBJICHHBIX NEHCTBHM TNPH
IIPOBEJICHUH OIEPATUBHO-PO3BICKHBIX MEPOITPUITHIN;

- npuka3z MunkomMcBsa3u Poccum ot 29.10.2018 Ne 573 «O06 yTBepxIeHUM
TpeboBaHMM K TEXHHYECKHMM UM MPOTPAMMHBIM CpeJICTBaM HHGOPMAIHOHHBIX
CUCTeM, coJepXalux 0a3bl JIaHHBIX a0OHEHTOB oOIepaTopa CBI3U U
IIPEIOCTABICHHBIX MM ycllyrax CBS3M, & Takke HWH(OPMAIWIO O II0JIb30BATEIsIX
yCIIyraMHu CBSI3M M O TPEJOCTAaBICHHBIX UM YCIyrax CBSI3M, 00ECICUHBAIOIIUX
BBIIIOJIHEHUE YCTAHOBJIEHHBIX IEHCTBUH MIPU MPOBEJIEHUH OIEePATUBHO-PO3BICKHBIX
MEpOIPUATANY;

- npuka3 MuHUCTEpCTBA CBS3M M MAacCOBBIX KOMMYyHMKauuil Poccuiickoit
Denepaumn ot 19.11.2012 No 268 «O6 yrBepxjenun IlpaBun mpuMeHeHHS
000pyIOBaHUs TPAaH3UTHBIX, OKOHEYHO-TPAH3UTHBIX M OKOHEYHBIX Y3JIOB CBS3HU
ceTH (PUKCUPOBAHHOU Tesie(POHHOU CBS3M, BKIFOYAs MPOTpaMMHOE oOecreueHue,
00eCIIeurBalONIEro BBIMOJHEHWE YCTAHOBIEHHBIX JEHCTBUH NpU MPOBEIECHUN
ONEePATUBHO-PA3BICKHBIX MEPOTIPUITHI;

- npuka3 MunkoMmcss3u Poccun ot 12.12.2016 No 645 «O06 yTBep)neHuH
IIpaBun  mpuMeHeHUST  OOOpYIOBaHMSI  CHCTEM  KOMMYTAlWd,  BKJIIOYast
IporpaMMHoe obecrneueHre, 00eCreYnBaIONIEro BBIMTOJHEHUE YCTAHOBIEHHBIX
JNEUCTBUM HpHU IIPOBEJECHWH ONEPATUBHO-PO3BICKHBIX Mepomnpusituil. Yacts 1.
[TpaBuna npuMeseHUs: 000pYAOBaHUSI OKOHEUHO-TPAH3UTHBIX Y3JIOB CBSI3U CeTei
IIOJIBMKHOM paiuoTeNe)OHHON CBSI3U, BKIIIOYAS MPOrpaMMHOE OOeCleUYeHHE,
o0eclIeynBaroOIero BbHINIONHEHME YCTaHOBICHHBIX ACUCTBUI IpH IPOBEAEHHH
ONEPATUBHO-PO3BICKHBIX MEPOTIPUITHI;

- npuka3 MunobOpHayku Poccum ot 1 wmroms 2013 1. Ne 499 «O6
yrBepkaeHun llopsnaka opraEuzalmd MU OCYLIECTBJIEHMs 00pazoBaTehbHOM
NEeSITeIbHOCTHU 110 IOTIOIHUTEIHHBIM MPOQEeCCHOHATILHBIM MPOrPaMMaM»;

- npukaz Muntpyna Poccun ot 29.09.2020 No 6751 "OO yTBepxueHHWH
npodeccuoHanbHoro crangapra "CHelHalucT IO TEeXHMYECKOH MOIIepikKe
HHPOPMAIMOHHO-KOMMYHHKAITHOHHBIX CUCTeM" (3aperucTpupoBaHo B MHUHIOCTE
Poccum 03.11.2020 Ne 60721).

1.2. TpeboBanus Kk pe3yJjibTaraMm 00ydeHHs

B pesynbraTe OCBOEHHS IIPOrpaMMbl CIyLIaTelb JOJDKEH MPHOOpPECTH
ClleIyIolMe 3HaHUSI W YMEHUs, HEeoOXOMUMBbIe ISl KaueCTBEHHOI'O MOBBIIIEHUS
YPOBHSI KOMIIETEHIMIA:

CIylUaTesb JOJKEH 3HaTh:



- xouuennuo COPM;

- OCHOBHEIE TexHoyoruu odecrneuenuss COPM;

CllylIaTeNb JOJKEH YMETh:

- cozzasatk cuctemy obecneuenust COPM

- BHEJIPSITH PEILEHUs 10 OpraHu3aluyd UHQOPMAIMOHHEIX IOTOKOB B
cucteme COPM;

- YIPaBIATh QYHKIIMOHUPOBAHUEM TeXHONOrHIeckold ocHoBbl COPM.

1.3. O6nacTs NpUMEHEHMS TPOTPAMMBI.

Hacrosmiast mporpamma npefHa3HaueHa JJIsl MOJIOTOBKH CIIEHAIKMCTOB
OTpacIH.

1.4. TInarupyemMble pe3yIbTaThl OCBOSHUS TIPOrPaMMBI.

Ilocme ocBOeHMsI IporpaMMBbl —CIyLIATEIM MOJy4yaT KOMIETEHIIUH,
HEOOXOAUMEBIE TUTS yrpaBieHUs TEXHUYECKOU TIOJTACPIKKOM
MH(HOKOMMYHHKAITMOHHBIX CHCTEM U (MJIM) UX COCTABIISIOLINX:

- COPM Ha ceTsx (pUKCUpOBaHHOU Tene(GOHHOH CBA3H;

- COPM Ha ceTsiX nepeadn JaHHBIX;

- COPM Ha ceTsix NOABMXHOU paanoTerneOHHOW CBS3U, PajUOCBI3U U
MIOJIBMXXHOM CITyTHUKOBOM painoCBsI3Y;

- COPM 151 opraHu3aTopOB pacripocTpaHeHus] “HQOpMaLIUH.

ITepedyenp ocBamBaeMBIX KOMIIETEHIIMI yKazaH B pazjiele 5 HacTosIeH
IIPOTPaMMBI TIOBLITIICHHS KBATM(UKAIIUH.

1.5. dopma J0OKyMeHTa, BBAABAEMOro IO pe3ylbTaTaM OCBOEHUS
IIPOTPaMMBI — yIOCTOBEPEHHE O MOBBILICHIH KBaNIA(DUKAIHH.



2. TPOI'PAMMA KYPCA OBYYEHMUI

B ToMm uucie

Bcero
Ne HaumenoBanue TeMbl NIPaKTHYECKUE
(qac) | nexumu
3aHSTUSA
1 | OcoGennocru mnocrpoenuss COPM 39 32
B ceTsix (¢purcupoBaHHOM
tesedponnoii cesazu (THOII)
1.1 | Konnenuus noctpoenus COPM-1, 6 6
COPM-2, COPM-3 Ha cetsx THOI1
1.2 | Tpe6osauus xk COPM B ceTsix THOII 2 2
1.3 | Bosmoxuoctu COPM B cetsax ToOIT 2 2
1.4 | Crpykrypa COPM B ceTsix THOI 4 4
1.5 | Komanel ¥ cOOOITIeHUST TIPU 4 4
B3aMMO/IEHCTBUY ITyJIbTa YIIPABICHUS
1 obopynosanust COPM B ceTsix
ThOIl
1.6 | CereBas opranuzauus COPM 2 2
1.7 | COPM st HOBBIX T€XHOJIOTUH U 4 4
yenyr B cetsix ThOIT
1.8 | Ceremas opranmzanuss COPM 2 2
1.9 | TpeboBanuss K wuHGPOPMAITMOHHOM 4 4
cucreMe 0a3 nanusix COPM
1.10 | CoBmecTtHOe ucnonsizoBanue COPM 2 2
(ayTcopMuHT)
1.11 | CamocrosiTenbHas pabora c 6
MaTepraioM
1.12 | Tect no pazgeny 1 1
2 | O3nakomiieHHe ¢ 00OpyAOBaHHEM 6 6
COPM IS ceTeH TPpOII
POCCHHCKUX NPOU3BOANTENEH
3 | MroroBas arrecranus 2
UTOI'O 47 32 6




3. OPTAHU3AITNOHHO-NTEJATOI'NYECKUE YCJIOBUS
PEAJIN3ALONUNA ITPOI'PAMMBbI

3.1. PexxuM 3ansTuii: 6 qHell B Heeso, 6 4acoB B JieHb.

3.2. MarepuanbHO-TeXHUYECKOe oOecIiedeHne — JIeKIIMOHHBIE MaTepralbl U
TECTEL.

3.3. Texauueckue cpefcTBa OOy4UEHHUS — IEPCOHAIBHBIE KOMIIBIOTEPHI C
YCTAaHOBJICHHBIM IIPOrPAMMHEIM ODecIieUeHHUEM.

3.4. Opranuzanms o6pa3oBaTesIbHOTO Mpoliecca.

[IpaxkTrueckne 3aHATHS OPraHM3ylOTCS B (opMare O3HAKOMIICHHUS C
POCCUMCKUMH TIpon3BouTe MU o6opyaoanmst COPM.

3.5. KanpoBoe obecriedenre 06pa3oBaTeIbHOTO Ipoliecca.

TpeboBanus K KBanu(UKAMU MEJArorMuecKuxX KaJpoB - CIELUAIHCTHI
oTpaciu ¢ NMpo(UILHBIM BHICIIAM MpOodecCHOHaNbHBIM 00pa30BaHUEM C OIIBITOM
paboTHI 10 TeMaTHKE Kypca.
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[Onextponnsiit pecypc]. — URL: https://tkn.gov.ru/p582/p948/ (mara obpareHus
22.02.2024).



5. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUA KYPCA

@®opMBI UTOTOBOH aTTECTAIlMK - HTOIOBOE TECTUPOBaHHE (PK3aMEH).

B pesynprate ocBoeHUs MPOPECCHOHATBHBIX KOMIIETEHIIMH oOydarolyecs
OCBOSIT TPYIOBYIO (YHKIMIO T[I0 YHOPABICHUIO TEXHUYECKOM IIOZEPIKKON
HH()OKOMMYHUKAIMOHHBIX CUCTEM U (UITH) UX COCTABIIAIOIIHX.

B pesympraTe OCBOGHMsA Kypca OOydarolHecss OCBOST —CleIyOIue
npodeccroHaibHbIe KOMIIETEHIIUU:

- TIK 1. 3Hatp wWHGOOKOMMYHHKAIIMOHHBIE TEXHOJOTMH B 4YacTH
MOJIJIEPKUBAEMBIX HHPOKOMMYHHUKAIIMOHHBIX CUCTEM U (MJIM) UX COCTABISIOIINX;

- TIK 2. HMmertsr mnpencTaBieHHE O TEXHUYECKUX XapaKTEPUCTUKAX
TOJIICPYKMBACMBIX HH(POKOMMYHHUKAIIMOHHBIX CUCTEM 1 (WJTH) UX COCTaBIISIIOIINX;

- JTIK 3. VYMerp oOpabaTeiBaTh HWHGOOPMAIMIO C HCIOJH30BAHUEM
COBPEMEHHBIX TEXHUYECKUX CPELCTB;

- TIK 4. BnageTs HaBBIKAMHU JOKYMEHTHUPOBAHUS PE3YJIbTATOB BBHIIIOJIHEHHUS
3asIBKU Ha OKa3aHUe TeXHUIECKON MO IePIKKY;

- TIK 5. Bnagerp HaBBIKaMHU MpoBefieHUs cOopa W JTOKYMEHTHPOBaHUS
JAaHHBIX O KOJWYECTBE M TPUYMHAX HETUINHUYHBIX MPOOJIEMHBIX CHUTYaLHH,
BO3HUKIIMX B X0JIe SKCIUIyaTaI[U alapaTHOTO WM IMPOrpaMMHOro obecreueHus
THHOKOMMYHUKAIMOHHBIX CUCTEM M (MJIM) UX COCTABIISIONMINX.

ITepeuens BOIpocoB
1. Omumure Mexanm3Mm opranuzanmuu COPM B konuenmuu  ETSI
(European Telecommunications Standards Institute).

2. Hapucyiite pocCHICKYI0 apXWTEeKTypy IIOJKIIOYEHHMs] IIyHKTa
ynpasjenus (ITY) COPM k ATC 1 KpaTKo ONUIIKTE IPUHIUI pabOTHL.

3. Onumure paznuuusgs Mexjay COPM B OKOHEUHBIX U TpPaH3UTHBIX
(TpaH3UTHO-OKOHEYHBIX ) y3JIax.

4. Kaxue tpebopanus mnpenbsasisiorcs kK COPM s paGoThl B ceTsax
TpOIT?

5. Onuiute CTpyKTypy 3arojioBka koMmauziel u3 IIY B obopymoBaHue
COPM.

6. OnuimmTe CTPYKTYpY 3arojioBka WHGOPMAIIMOHHOTO COOOIIEHHS OT
ob6opynosanust COPM k ITV.

7. Kparko onuinnre npuHnunsl opranuzaiuu COPM B ceTsx nepegauu

JAHHEBIX U TeIEMaTHIECKUX CITYXKO.

8. Kpatko onwmmmre npuHiunel opraduzanuu COPM B cersax
bukcupoBanHo# TenehoHHOM CBSI3U.

9. Kparko onmmure npuHnunsl opraguzaqud  COPM B cersix
IIOJABHMKHOM CBSI3H.

10. JlaiiTe onpeneneHue LEHTpa KOMMYTAlUU CUCTEM IOJBUXHOM CBS3U
(LIKIT). Yo obecneunBaeT obopynoBanue COPM B paMkax MOJBUKHON CBSI3H.
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11.  OcHoBHble TpUHIUIE paboTel COPM-2.

12, Jlns xakux meneit ucrnons3yercst mpotokosn RADIUS?

13.  Onwummre npuHIUI padoTsl npoTokoia DIAMETER.

14.  WzoOpasure obiryto ctpyktypy coobrnenus COPM-2,

15. Kakue ocHOBHBIE KOMaH/BI cylllecTBYIOT B COPM-2?

16.  Jlng xakux 1ened ucronb3yercst KoHBepTep XSM?

17. WzobOpasure o600mennyro crpykrypy 11O memmaropa COPM mns
NGN.

18. HazoBuTe ocHOBHBIE KOMaHJBI ¥ COOOIEHHS NPY B3aUMOAEHCTBHU
nynbra yupasienus u obopynosanus COPM B cetsx ThOIL.

19. Kakue CIOXHOCTH IIPOCIEKUBAIOTCS NpH ucnoib3zoBanuu COPM B
NGN-ceTsix?

20. Uzobpazute apxutekrypy COPM mns NGN mo IETF u ETSI.

21. HazoBuTe OCHOBHBIE OILUUM TECTepa CUCTEMBI OIEPATUBHO-
passIcKHBIX Meponpusituil (TOP-4M).

22. Kparko omumute ctpyktypy 11Y COPM.

23. Kaxue mpoTOKOJIBI UCIONB3YIOTCS B poccuiickux cuctemax COPM?

24. HazoBuTe OCHOBHBIE MPUHIUIEI Hcnonb3oBanuss COPM 1yt HOBBIX
TexHoJoTui u yenyT B cetax ThOIL

25. Kaxkwme mnepcriexktuBsl pazButus COPM cymecTByroT Ha NaHHBIN
MOMEHT?
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