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1. OBIIAA XAPAKTEPUCTHUKA ITPOI'PAMMBI

Henab: AxTyanu3anusi 3HaHUWA CHELUAIUMCTOB OTpPacid IO TEeMaTHKe
CUCTEMBI ONIEPATUBHO-Pa3bICKHBIX Meponpusituii (COPM).

Kareropus ciaymarenei: cielMagucTbl OTPAciu ¢ NPOGUIBLHBIM BBICILIUM
npodeccuoHalbHBIM 00pa3oBaHKeM (OakanaBpuaT UM MarucTparypa).

Cpok 00y4eHus: 45 yacos.

1.1. HopMmaruBHO-TIpaBOBblE  OCHOBaHHUS  pa3pabOTKM  MNPOTPAMMBI.
HopmaTuBHYIO TpaBOBYIO OCHOBY pa3pabOTKH MPOrpaMMBbl COCTaBIISIOT:

- ®enepanbHbIil 3aK0H 0T 29 nexadps 2012 r. Ne 273-03 «O6 o6pazoBaHUU
B Poccuiickon denepanuny;

- ®enepanbhblil 3akoH «O cBszu» oT 07.07.2003 Ne 126-D3;

- nocra”HoBienue lIpaBurenscrtBa Poccuiickoit @enepaunn ot 21.01.2022
Ne 29 «O6 yrBepxnenuu IlpaBun npucoenMHEHUS CETEH SJEKTPOCBSI3U U HX
B3aUMOJICHCTBHUSI U TIPU3HAHWM YTPATHUBIIUMHU CHJIY HEKOTOPBIX aKTOB M
OTHCIBbHBIX TOJOXKEHUM HEKOTOpbIX akToB IIpaBurenbcTtBa Poccuiickon
denepannmny;

- moctaHoBienue IlpaButenbctBa Poccuiickoit @eneparuun ot 27.08.2005
Ne 538 «O06 yrBepxkaeHuu IlpaBunm B3aUMOJEHCTBHS ONEPATOPOB CBSI3U C
YIOJHOMOYEHHBIMUA  TOCYJApCTBEHHBIMU  OpraHaMH,  OCYILIECTBIISIIOIINMU
ONEPATHBHO-PA3BICKHYIO AEATEIbHOCTDY;

- mpuka3 MunucTtepcTBa UHGOPMAIIMOHHBIX TEXHOJOTUM U  CBA3U
Poccuiickoit @eneparuu ot 16.01.2008 Ne 6 «O06 yrBepxkaecHun TpeOoBaHUM K
CETSIM DJJIEKTPOCBS3U [JIsl MPOBEICHUSI ONEPATUBHO-PA3BICKHBIX MEPOIPUSATUID.
Yactse 1, O6mme TpeboBaHmU Y,

- npuka3 MHUHUCTEPCTBA CBSI3M M MAaCCOBBIX KOMMYHHMKauuu Poccuiickoit
O®enepanuu ot 27.05.2010 Ne 73 «OO6 yrBepxkaenuun TpebGoBaHHil K ceTAM
AIEKTPOCBA3U JJIA MPOBEACHUS ONEPATUBHO-PA3bICKHBIX Meponpustuil. Yacte l.
TpeOGoBaHus Kk ceTaM mepeaadyu TaHHbIX);

- npuka3z Munkomcsizu Poccun ot 16.04.2014 Ne 83 «O06 yTBepxkaeHUU
[IpaBun  npumeHeHHss 00OpyIOBaHUSI  CUCTEM  KOMMYTAallUM,  BKIIIOYas
MpOrpaMMHOE OOeCTIeYeHne, OOECIIeUNBAIONIETO BBHITIOJHEHUE YCTAaHOBJICHHBIX
JNEUCTBUI TMpU MPOBEIACHUU OMNEPATHUBHO-PO3BICKHBIX Mepornpuatuil. Yacte |lI.
[IpaBuiia mpuMeHeHHs] 00OpYOBaHUA KOMMYTAIMU M MapUIpyTHU3allUd MaKETOB
uHOpPMAIIMN CeTe TepeAadd JaHHBIX, BKIIOYAs MPOrpaMMHOE oOecreueHue,
00€eCIeunBaIOIIECTO BBIMOTHEHUE YCTAHOBICHHBIX JEWCTBUM TpPU TMPOBEIACHUU
OMEPATUBHO-PO3BICKHBIX MEPOTIPUITHIIN;

- npuka3 MwuHucTepcTBa HHPOPMAIMOHHBIX TEXHOJOTUH U  CBS3U
Poccuiickoit ®eneparuu ot 15.04.2019 Ne 139 «O BHeceHMHM H3MEHEHHI B
[lpaBuna npumeHeHuss OOOpPYAOBaHUST CUCTEM  KOMMYTAallMH,  BKIIOUYas
MporpaMMHoOe oOecreueHre, OO0eCIeUUBAIOIIETO BHIMIOJIHEHNE YCTAHOBJICHHBIX
JNEUCTBUI TMpPU TPOBEIACHUU OMNEPATHUBHO-PO3BICKHBIX Mepornpusatuil. Yacte |lI.
[IpaBusia mpuMeHeHHs] 00OpYJOBaHUS KOMMYTAllMd M MaplIpyTU3alMHU [aKeTOB
nHpopMalKu ceTell mepeAadyd JaHHBIX, BKJIOYas MporpaMMHOEe oOecredeHue,
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00€CTIeUNBAIOIIETO BHIMIOJTHEHUE YCTAHOBIICHHBIX JEUCTBUN TMpU MPOBEICHUU
OMEePATUBHO-PO3BICKHBIX MEpONPUITHI, YTBEPKIEHHBIE MpUKa3oM
MunucrepcTBa CBSI3M U MAacCOBbIX KOMMyHuKauui Poccuiickonn denepauuu OT
16.04.2014 Ne 83;

- npuka3z MunkoMmcsizu Poccun ot 28.03.2018 Ne 86 «O0 yTBepx’aeHUU
[IpaBun  npumeHeHuss 00OpyIOBaHUS  CUCTEM  KOMMYTAallUM,  BKJIIOYas
MporpaMMHOe oOOecreueHre, OOECIeUMBAIONIETO BHITIOJTHEHNE YCTAHOBIIEHHBIX
JNEUCTBUN TpHU MPOBEIACHUU OINEPATUBHO-PO3BICKHBIX Mepornpustuil. Yacte 1V
[IpaBuna npumeHeHuss OOOpPYAOBaHUS  CUCTEM  KOMMYTAllMM,  BKJIIOUYAs
nporpaMMHOe OOecleueHne U TEXHUYECKHE CPEACTBA HAKOIUJIEHHS TOJIOCOBOM
uHopManuK, OOECIEYNBAIOIICTO BHITIOJTHEHUE YCTAHOBJICHHBIX JEHCTBUN NpH
IIPOBEICHUU OTIEPATUBHO-PO3BICKHBIX MEPOTIPUITUI»;

- npuka3 Munkomcesizu Poccun ot 29.10.2018 Ne 573 «OO0 yTBepkaeHUU
TpeboBaHuii K TEXHUUYECKUM U MPOTPAMMHBIM CpeIcTBaM HHGOPMAIMOHHBIX
CUCTEM, coJepXkalmux ©0a3bl JaHHBIX aOOHEHTOB oOlepaTopa CBSI3U H
NPEIOCTaBICHHBIX MM YyCIyrax CBS3W, a Takxke MH(QOpPMAIMI0O O MOJb30BaTENsAX
yCcIyraMHi CBSI3M M O MPEAOCTABIECHHBIX MM YCIYyrax CBSI3M, OOECHeYHBAIOUIUX
BBITIOJIHCHUE YCTAHOBJICHHBIX JICHCTBUM MPU MPOBEICHUH OTNIEPATHBHO-PO3BICKHBIX
MEPOTPUSITHI»;

- npuka3 MHUHUCTEPCTBA CBSI3M M MACCOBBIX KOMMYHHMKauui Poccuiickoi
Oeneparun ot 19.11.2012 Ne 268 «O6 yrBepxkaeHun I[lpaBunm mnpumeHeHUs
000pyAOBaHUS TPAH3UTHBIX, OKOHEYHO-TPAH3UTHBIX U OKOHEYHBIX Y3JIOB CBS3H
ceTH (PUKCUPOBAHHOM TeNe(POHHOU CBA3M, BKJIKOYAs MPOTpaMMHOE oOecredeHue,
00€eCIeynBaIoNIEero BBIMOJTHEHUE YCTAHOBIEHHBIX JEWCTBUM MpU MPOBEAECHUU
ONEPATHBHO-PA3bICKHBIX MEPONIPUATUI;

- mpuka3 MunkomcBsizu Poccun ot 12.12.2016 Ne 645 «OO0 yTBepKaeHUU
[IpaBun  npumenenuss oOOpPyAOBaHUS  CUCTEM  KOMMYTAIlMW,  BKIIIOYas
nporpaMMHOe oOecrieueHrne, O00ECIIEUMBAIONIETO BBIMOJHEHUE YCTaHOBIECHHBIX
NEUCTBUIA MpPU TPOBEICHUU OIEPATUBHO-PO3BICKHBIX Meponpustuil. Yacts |.
[IpaBuna mpumeHeHus 00OPYIOBaHUS OKOHEUHO-TPAH3UTHBIX Y3JIOB CBSI3H CeTei
MOJBIKHOW  paguoTeneOHHON CBs3M, BKIIOYAas MNPOrpaMMHOE oOOecredyeHue,
00€eCIeunBaIONIECT0 BBIMOTHEHUE YCTAHOBICHHBIX JEUCTBUM TpPU MPOBEIACHUU
ONEPATUBHO-PO3BICKHBIX MEPOTIPUITHIIN;

- npuka3 MwunoOpHayku Poccum ot 1 wmroms 2013 1. Ne 499 «O6
yTBepknenun [lopsiaka opraHu3zamuu W OCYIIECTBICHHS 00pa3oBaTeNbHOMN
JESTEHHOCTH TIO IOMOJHUTEILHBIM MPO(GECCHOHATBHBIM MMPOTpaMMaM»;

- npuka3 Muntpyna Poccun ot 29.09.2020 Ne 675 "OO yTBepkaeHUU
npodeccuoHanbHOro crafgapra "CHenmuaaucT 10 TEXHHYCCKON TIOJJIepIKKE
HH(OPMAITMOHHO-KOMMYHHUKAIIMOHHBIX CUCTEM" (3aperuCTpUpPOBAHO B MUHIOCTE
Poccun 03.11.2020 Ne 60721).

1.2. TpeGoBaHus K pe3yibTaTaM 00y4eHUs

B pe3ynbraTe OCBOCHHMS MNPOTpaMMbl CHyIIATENlb JOKEH MPUOOpEecTH
CIEAYIOIINE 3HAHUS U YMEHHUS, HEOOXOJMMBbIC Jisl KAYECTBEHHOI'O IOBBIIICHUS
YPOBHS KOMIIETEHIIMIA:

CIIylaTeab JOJKEH 3HATh:



- koHuenmuw COPM;

- OCHOBHBIC TexHojoruu ooecrneucaus COPM;

CIIyIIATENb JOJKEH YMETh:

- co3naBath cucteMy obecneuenuss COPM

- BHEJPSTH PELICHUs MO OpraHu3ali MHPOPMALMOHHBIX MOTOKOB B
cucteme COPM;

- yIpaBIATh PYHKIIMOHHUPOBAHUEM T€XHOJOTHYECKOH ocHOBBI COPM.

1.3. O6sacTh MpUMEHEHUS TPOTPAMMBI.

Hacrosmas nporpamMma npeaHa3HadyeHa ISl MOJATOTOBKM CHELUATIMCTOB
OTpaciH.

1.4. TInanupyemsble pe3ysbTaThl OCBOCHUS IPOTPaAMMBI.

Ilocne ocBoeHMs TpOrpamMMbl CIyHIIATENId MOJy4aT KOMIIETEHIIUH,
HEOOX0IUMbIe U1t YIPABIEHUS TEXHUYECKOU MO/ JIEPKKOU
MH(POKOMMYHUKALIMOHHBIX CUCTEM U (HJIM) UX COCTaBISIOIIUX:

- COPM Ha ceTsix puKCHpOBaHHOM TeneOHHOH CBS3H;

- COPM Ha ceTdx nepenayu JaHHBIX;

- COPM Ha cersix MOJBWXXKHOW panuoTeneOHHOU CBSI3U, PAJMOCBI3U U
NOJABUKHOM CIYTHUKOBOW paliOCBA3Y;

- COPM p1st opranu3aTopoB pacrnpocTpaHeHUs] HHPOPMAIIUU.

[lepeyeHb ocBamMBaeMbIX KOMIIETCHUMH YKa3aH B pa3leie 5 HaCTOALIEH
pOTrpaMMbl IOBBIIIEHUS KBAJIN(UKALINUH.

1.5. ®opma 1pOKymMeHTa, BBIAABAEMOIO IO PE3YJbTaTaM OCBOCHHS
IpOTrpaMMbl — YOCTOBEPEHHUE O MOBBILICHUH KBATU(PUKALUH,



2. IPOTPAMMA KYPCA OBYUYEHUAA

Bcero

B ToMm uncne

Ne HanMeHnoBaHue TEMBI MIPAKTUYCCKUC
(yac) | nexumu
3aHSITHSI
1 |Oco6ennoctu mocrpoenus COPM 39 32
B cerax (puxcupoBaHHOH
Tesieponnoi cesizu (TOID)
1.1 | Konuenuus noctpoenust COPM-1, 6 6
COPM-2, COPM-3 Ha cetrsix TGOII
1.2 | Tpe6oBanusi Kk COPM B cetsax ThOII 2 2
1.3 | Bosmoxunoct COPM B cetax ThOII 2 2
1.4 | Crpykrypa COPM B cersix TGOII 4 4
1.5 | KomaHab! u cooOmieHus npu 4 4
B3aMMO/ICHCTBHH ITYJIbTa YIIPABICHUS
u obopynoBanuss COPM B ceTsix
TpOIl
1.6 | CereBas opranuzaius COPM 2 2
1.7 | COPM qist HOBBIX TEXHOJIOTHUH U 4 4
ycayr B ceTsax ThOIl
1.8 | CereBas opranuzarus COPM 2 2
1.9 | TpebGoBanuss k uHGOOPMAIIMOHHOU 4 4
cucteme 0a3 manueix COPM
1.10 | CoBmectHOe wucnonb3zoBanue COPM 2 2
(ayTCOpPMMHT)
1.11 | CamocTosiTenpHas paboTta C 6
MaTepHaAIOM
1.12 | Tect no pazneny 1 1
2 | O3HakoMJieHHe ¢ 00OpyI0BaHUEM 6 6
COPM I cerei TpOIl
POCCUIICKUX NIPOU3BOAUTEICH
3 HTorosas arrecranus 2
UToro 47 32 6




3. OPTAHU3ALIMOHHO-NIEJAT'OTMYECKHUE YCJIOBUSA
PEAJIM3ALIUU TPOTI'PAMMBbBI

3.1. Pexxum 3ansaTuii: 6 1HeH B HeAelo, 6 4acOB B JICHb.

3.2. MarepuanbHO-TEXHHYECKOE 0OecreueHrne — JEKIIMOHHbIE MaTepuaibl U
TECTBHI.

3.3. TexHuyeckue cpelncTtBa OOyU€HHUsS — MEPCOHAIbHBIE KOMIIBIOTEPHI C
YCTAHOBJIEHHBIM IPOIPaMMHBIM 00€CTICUEHHEM.

3.4. Opranuzaius 06pa3oBaTEILHOTO MIpoIlecca.

[IpakTuueckue 3aHATHS OpPraHU3ylOTCd B (QopMare O3HAKOMIICHUS C
poccuiickuMu nipousBoauTensiMu obopynosanus COPM.

3.5. KanpoBoe obGecnieueHne o0pa3oBaTeabHOro mpouecca.

TpebGoBanusi K KBaJU(PUKAUMU TEIArOTMYECKUX KaJpOB - CIHEUUATUCTHI
OTpaciu ¢ MPO(PUIbHBIM BBICHIUM MPOPECCUOHAIBHBIM 00pa30BaHUEM C OIBITOM
paboThI MO TEMATUKE Kypca.



4. YHEBHO-METOANYECKOE OBECIIEYEHUME ITPOI'PAMMBbI

I. Tompamreiin b.C., Kproko [0.C., Ilunuyk A. B., Xeraii H.IL,
HInsmoOepckuii B.O. HnuTepdeiice COPM. CnpaBoyHHK o
TEJIEKOMMYHHKAaMOHHBIM npoTokojaM // CI10.: BXB — Canxr-IletepOypr, 2014.

2. Tonpamreiin b. C. CucteMbl kKOMMyTaluu: YUeOHUK JUIsl BY30B. 2€ U3/
— CII6.: BXB-Iletepoypr, 2014. — 314 c.: un.

3. MynbTucepBucHble miardopmsel cerei cienytouiero nokosnenuss NGN /
A.B. PocmskoB, A.}O. I'pebemkos, C.B. Bausmmn, A.A. Xaépos; mona pen.
A.B. Pocngkosa. Camapa: [II'YTU; OO0 «M3patensctBo Ac TI'apay», 2012, T. 2:
3apy0OexxHbie cUCTEMBI. 344 C.: ui.

4. MeTtonuyeckue peKOMEHJAMH MO MOPSAKY ACHCTBUN MO 00ECTIEUEHHIO
BBIMOJTHEHUSI 00s3aTENbHBIX TpeOOBAaHMM B YAaCTU OpraHU3allUd Ha CETAX
AJIEKTPOCBSI3U  CHUCTEMBbI  OMEpPAaTUBHO-pa3bIiCKHbIX  MeponpusTuii  (COPM),
[DnexTponnsiii pecypc]. — URL: https://rkn.gov.ru/p582/p948/ (nata obpamieHus
22.02.2024).



5. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUSA KYPCA

®opMbI UTOTOBOM aTTECTAIlMU - UTOIOBOE TECTUPOBAHUE (IK3aMEH).

B pesynbrare ocBoeHus mpodeccHoHaIbHbIX KOMIETEHUUH 00ydaroniuecs
OCBOAT TPYAOBYIO (YHKUMIO IO YHOPaBICHUIO TEXHUYECKOW MOIJIEPKKOM
MH()OKOMMYHUKAILIMOHHBIX CUCTEM U (WJIM) UX COCTABIISIOIINX.

B pesynapraTe oCBOE€HHS Kypca O0OydYaroluecs OCBOSIT —CIEIYIOLIUe
npodecCUOHANIbHBIC KOMIIETEHIIUHN

- IIK 1. 3nath UH()OKOMMYHUKAIIMOHHBbIE TEXHOJOTMM B 4YacTH
NOJIIEP>KUBAEMBIX HHHOKOMMYHUKAIIMOHHBIX CUCTEM U (MJIM) UX COCTaBISIOIINX;

- IIK 2. Hmerp mpeAcTaBlI€HHE O TEXHUYECKUX XapaKTEPUCTUKAX
NOJIIEP>KUBAEMBIX HHHOKOMMYHUKAIIMOHHBIX CUCTEM U (MJIM) UX COCTaBISIOIINX;

- TIK 3. VYmers oOpabaThiBaTh HUH(OpPMALUIO C HMCHOJIB30BAHUEM
COBPEMEHHBIX TEXHUYECKUX CPEACTB;

- IIK 4. Bianerp HaBbIKaMM JOKYMEHTHUPOBAHMS PE3YJIbTATOB BBINIOJIHEHHUS
3asBKM Ha OKa3aHUE TEXHUUYECKOUN MOJIEPHKKH;

- I[IK 5. Bnagets HaBbIKaMu MpoOBeAEHHS cOOpa M JTOKYMEHTHUPOBAHMS
JAHHBIX O KOJIMYECTBE W TMPUYMHAX HETUIIUYHBIX MPOOJEMHBIX CHUTYyaIHi,
BO3HUKIIMX B XOJI€ IKCIUTyaTallud anmnapaTHOro WIK IPOrpaMMHOro o0ecreueH st
MH(POKOMMYHUKAIIMOHHBIX CUCTEM U (MJIM) UX COCTABISIONINX.

[lepeuensb Bompocos

1. Omnumure wmexanusMm opranm3anmn COPM B konnenuum ETSI
(European Telecommunications Standards Institute).

2. Hapucyiite poCCHMCKYIO apXUTEKTYpy TMOJKIIOYEHHUS IIYHKTa
ynpasnenus (ITY) COPM k ATC u kpaTKo ONUIIUTE MPUHIUT PAOOTHI.

3. Onumure pazmuuug mexay COPM B OKOHEYHBIX M TPaH3UTHBIX
(TpaH3UTHO-OKOHEYHBIX) y3JIaX.

4, Kakue tpeboBanus npeapsaBisitorcss kK COPM st paGoTel B CEeTAX
TpOIT?

o. OnummuTe CTPYKTypy 3aroiioBka komannabl u3 IIY B obopymoBanme
COPM.

6. OnummuTe CTPYKTYpy 3arojiioBka MHGOPMAIIMOHHOTO COOOIICHHS OT
ob6opynosanust COPM k ITVY.

1. Kparko onumure npunnunel opranusanuun COPM B cetsax nepenayu

JAHHBIX ¥ TEIEMaTHYECKUX CITYXkKO.

8. Kparko onummte mnpuniunel opranuzauuu COPM B cersax
bukcupoBaHHOM TeneHOHHOM CBS3H.

Q. Kparko ommmmre npunnunel opranuzamuun COPM B cersx
MMOJIBMJKHOM CBS3H.

10. [laiiTe ompejeneHue IIEHTPA KOMMYTAIMH CHUCTEM TOABUKHOU CBSI3U
(LIKIT). YTo obecneunBaeT obopynoanrie COPM B paMkax MoJBH>KHOM CBSI3H.
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11.  OcuHoBuble npuHLUIBl paboTsl COPM-2.

12.  Jlns kakux uesnew ucnonszyercs npotokoil RADIUS?

13.  Onumwure npunuun padotsl npotokosa DIAMETER.

14. WM3obpasute 0611yI0 CTPYKTYpY coobienuss COPM-2.

15. Kakue ocHOBHbIE KOMaH/bI cyliecTBytoT B COPM-2?

16.  Jlns xakux 1esei ucronabzyercs koHseptep XSM?

17. W3obpasute 0600mEnnyo ctpyktypy 1O menuaropa COPM nns
NGN.

18. HazoBuTe OCHOBHbBIE KOMAaHJIbI U COOOIIECHMS MPH B3aUMOJIECHCTBUU
nynbTa ynpasienus u ooopynoBanus COPM B cersix TGOIL

19. Kakue cioXHOCTH TpociexuBaloTcs npu ucnosibzoBanun COPM B
NGN-ceTsix?

20. Uzo6pazute apxutektypy COPM st NGN no IETF u ETSI.

21. HazoBuTe OCHOBHBIE ONIMM TeCTEpa CHUCTEMBI OINEPATUBHO-
pa3bickHbIX MeponpusiTuii (TOP-4M).

22. Kpartko onumure ctpykrypy 1Y COPM.

23. Kaxkue mpoTokosbl uCnoib3yroTcs B poccuiickux cucremax COPM?

24. HasoBurte oCHOBHbIE MpUHIMIBI Ucnonab3oBaHuss COPM 1isi HOBBIX
TexHOoJIOTuH 1 yciyr B ceTsax ThOIL.

25. Kakue mnepcrnektuBbl pa3Butus COPM cymiecTBYIOT Ha JaHHBIN
MOMEHT?
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