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1. OBIIAA XAPAKTEPUCTHUKA ITPOI'PAMMBI

Heanb: Axryanuszanus 3HAHUM CIENHAIMCTOB OTpPACId MO TEMaTUKe
CUCTEMBI ONepaTUBHO-Pa3bICKHBIX Meporpusituit (COPM).

Kareropus ciaymaresneii: CrieuaiicTbl OTPaciu ¢ IPO(UIbHBIM BBICIINM
npodeccuoHaIbHBIM 00pa3oBaHKeM (OakagaBpuaT WM MarucTparypa).

Cpox o0yuenus: 40 yacos

Pe:xum 3anaTuid: 6 1HSH B HEJENIO, 6 YACOB B JICHb.

1.1. HopmaTuBHO-TIpaBOBBbIE = OCHOBAaHHSA  pa3pabOTKU  MPOTPaMMBI.
HopmaTtuBHYI0 IpaBOBYIO OCHOBY pa3pabOTKH MPOTPaMMBbI COCTABIISIOT:

- ®enepanbHbIil 3akoH 0T 29 nexadps 2012 1. Ne 273-03 «O06 obpazoBanuu
B Poccuiickont denepannmy;

- ®enepanbubiid 3ak0oH «O cBs3u» ot 07.07.2003 Ne 126-D3;

- noctanoBnenue IIpaBurensctBa Poccuiickoit @enepaunn ot 21.01.2022
Ne 29 «OO6 yrBepxkaenun IIpaBui mpHCOEIUHEHHUS CETEM JJIEKTPOCBSI3U U HX
B3aMMOJICHCTBUSL WM NPU3HAHUU YTPATUBIIMMH CHUIy HEKOTOPBIX AaKTOB U
OTACJBHBIX TIOJIOKEHUM HEKOTOpbIX akToB IIpaBurensctBa Poccuiickon
Oenepanumny;

- noctanoBneHue lIpaBurenscrBa Poccuiickoii denepannu ot 27.08.2005
Ne 538 «O06 yrBepxkaenun IlpaBun B3auMOAEWUCTBHUS ONEPATOPOB CBS3H C
YIOJIHOMOYEHHBIMH ~ TOCYJApCTBEHHBIMU  OpraHamH,  OCYIIECTBISIOLIUMHU
OMEPATUBHO-PA3BICKHYIO ICATEILHOCTHY;

- npuka3 MuHuctepctBa HMHGOPMAIMOHHBIX TEXHOJOTHMM U  CBSI3U
Poccuiickoit @eaepaunn ot 16.01.2008 No 6 «O0 yrBepxkaeHun TpeOoBaHuid K
CETSAM DJICKTPOCBSA3U [IJIsI TMPOBEACHUSI OINEPATUBHO-PA3BICKHBIX MEPOIPHUSTUI.
Yacts 1, O6mme TpeOoBaHU»;

- mpuka3 MUHUCTEPCTBA CBSI3M M MAacCOBBIX KOMMYHHKalui Poccuiickon
®enepanuu ot 27.05.2010 Ne 73 «O06 yrBepxknenun TpeOGoBaHud K CeTIM
AJIEKTPOCBSI3U JIJIsi MIPOBEJCHUSI ONePaTUBHO-PA3BICKHBIX MeponpusaTuii. Yacts .
TpeOoBaHuUs K CETSM Mepeiavu TaHHBIX;

- npuka3 MunkomcBsizu Poccun ot 16.04.2014 Ne 83 «O06 yTBepKaeHUU
[IpaBun  npumeHeHUss  00OpPYIOBaHUS  CHUCTEM  KOMMYTAllUM,  BKJIIOYas
MporpaMMHOE oOecreueHue, OO0ECIEUMBAIONIETO BBIMOJHEHUE YCTaHOBJICHHBIX
JNEUCTBUNA TpHU TPOBEICHUU OINEPATUBHO-PO3BICKHBIX Meponpustuil. Yacts .
[IpaBwia mpuMeHEeHHUs 00OpYOBaHMUS KOMMYTAIlMM M MapUIPyTU3aLMKM TTaKETOB
uHpopMaluu ceTel mepedadyd JaHHBIX, BKJIOYAs MporpaMMHOe oOecredeHue,
00€CTICUMBAIONICTO BBIMOJHEHUE YCTAHOBJICHHBIX JEUCTBUU TMPU MPOBEICHUU
OTIEPATUBHO-PO3BICKHBIX MEPOTIPUSITUI»;

- mpukaz MunnucTepcTBa WH(OPMAIMOHHBIX TEXHOJOTHH ©  CBSI3U
Poccuiickoit ®eneparuu ot 15.04.2019 Ne 139 «O BHeceHMM H3MEHEHUM B
[IpaBuna mnpumeHeHUsT OOOPYIOBAaHUS  CHUCTEM  KOMMYTAllUM,  BKJIIOYAs
porpaMMHOE OOeCTieYeHNe, OOECIECYHBAIONIETO BBITTOJIHEHHE YCTAHOBICHHBIX
JNEUCTBUU MpHU MPOBEICHUH ONEPAaTUBHO-PO3BICKHBIX Meponpustuil. Yacts .
[IpaBuna mpumeHeHUsT 00OpYAOBaHHS KOMMYTAIlMM M MapIIpyTHU3AI[UU TaKETOB
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uHbOpMallMu ceTed MepeAadd JaHHBIX, BKIIOYas MpPOrpaMMHOE OOecHedeHue,
00€eCIeYnBAIOIIETO BBIMOJHEHUE YCTAHOBIICHHBIX JIEUCTBUM MpU MPOBEACHUU
ONEPATUBHO-PO3BICKHBIX MEPOIPUATUIY, YTBEPKIAEHHbBIC MIPUKA30M
MuHuCcTEpCTBA CBA3U U MAaCCOBbIX KOMMyHMKauni Poccurickoii denepamuu ot
16.04.2014 Ne 83;

- npuka3 MunkomcBsizu Poccun ot 28.03.2018 Ne 86 «O6 yTBepkaeHuuU
[IpaBun  npumeHeHUss  0OOpPYJOBaHUS  CHUCTEM  KOMMYTAallUM,  BKJIIOYas
nporpaMMHOe oObOecrieueHre, 00ECIeUMBAIONIETO BBIMOJIHEHNE YCTAHOBJIEHHBIX
JNEUCTBUN TPU MPOBEIECHUU ONEPAaTUBHO-PO3BICKHBIX Meponpuatruid. Yacte 1V
[IpaBuia npuMeHeHuss OOOpPYHOBaHUS  CHUCTEM  KOMMYTAllUM,  BKIIOYas
IPOrpaMMHOE OOECHEUYEeHHE W TEXHHMYECKHE CpPEJCTBAa HAKOIUIEHUS TOJOCOBOM
uHbopMaIuu, 00eCIeYNBAIONIETO BHITIOJHEHHE YCTAHOBJICHHBIX JCUCTBUN TNpU
MPOBEJICHUU OTNEPATUBHO-PO3BICKHBIX MEPOIIPUITHINN;

- mpuka3 MunkoMmcBsizu Poccun ot 29.10.2018 Ne 573 «OO0 yTBepkaeHUN
TpeOoBaHUll K TEXHUYECKUM M MPOTPAMMHBIM CpeAcTBaM HWH()OPMAIMOHHBIX
CUCTEM, COJEpKalMX 0a3pl JaHHBIX aOOHEHTOB oOleparopa CBs3U U
MPENOCTABICHHBIX UM YCIyTrax CBS3U, a TaKXe HMH(OpPMAIMIO O MOJIB30BATEIAX
yCIIyraMu CBSI3U U O TPEJOCTABJICHHBIX MM YCIyrax CBS3U, 00€CIEeYMBAIOIIMX
BBITIOJTHEHNE YCTAHOBJICHHBIX JEHCTBUI IPU IPOBEACHUN ONEPATUBHO-PO3BICKHBIX
MEPOIIPUATHIN;

- mpuka3 MUHUCTEpPCTBA CBSI3M M MACCOBBIX KOMMYHMKanuii Poccuiickon
®enepaunn ot 19.11.2012 Ne 268 «O6 yrtBepxkaenun IlpaBuii npuMeHEeHHS
000pyZOBaHUSl TPAH3UTHBIX, OKOHEYHO-TPAH3UTHBIX M OKOHEYHBIX Y3JIOB CBS3U
ceT (PUKCUpPOBaHHOW Teae(OHHOW CBA3M, BKJIKOYAs MPOrpaMMHOE OOecleyeHue,
00€eCIEeYnBAIOIIETO BBHIMOJHEHUE YCTAHOBJIEHHBIX JEWCTBUA MpPU MPOBEICHHUH
OINEePAaTUBHO-PA3BICKHBIX MEPOIPUATHID;

- mpuka3 MunkoMmcBsizu Poccun ot 12.12.2016 No 645 «O0 yTBepKaeHUU
[IpaBun  npumeHeHUss  00OpPYIOBaHUS  CHUCTEM  KOMMYTAllUM,  BKJIIOYas
IporpaMMHOe obOecrieueHne, 00€CIEUMBAIOIIET0 BBINOJIHEHUE YCTAHOBJIEHHBIX
JIEUCTBUN TIPU TPOBEJACHUU OINEPATUBHO-PO3BICKHBIX Meporpustuii. Yacts |.
[IpaBuna npumMeHneHus oOOPYIOBaHUS OKOHEUHO-TPAH3UTHBIX Y3JIOB CBSI3M CeTe
NOJIBKHOM paauoTeneOHHON CBSI3M, BKIIIOYas MPOrpaMMHOE oOecnedeHue,
00€eCreurBaIOIIEr0 BHIIOJHEHUE YCTAaHOBJIEHHBIX JEUCTBUN TpU MPOBEACHUU
ONEPATUBHO-PO3BICKHBIX MEPONPUATUNY;

- npuka3 MwunoOpHayku Poccun ot 1 wutons 2013 r. Ne 499 «O6
yrBepkaeHun I[lopsnka opraHu3alii W OCYIIECTBJICHHS 00pa3oBaTebHOU
JESATEIbHOCTH T10 JAOMOJHUTENbHBIM PO(ecCHOHATBbHBIM MPOrpaMMaM»;

- npuka3 Muntpyna Poccum ot 29.09.2020 Ne 6751 "OO6 yTBepkIeHUU
npodeccuoHabHOrO cTaHAapta "CHenuanucT M0 TEXHUYECKOW MOJIEPIKKe
nH(OPMAITMOHHO-KOMMYHHUKAITMOHHBIX CHUCTEM" (3aperucTpupoBaHO B MuHIOCTE
Poccum 03.11.2020 Ne 60721).

1.2. TpeGoBaHus K pe3yjabTaTaMm 00ydeHHUsI

B pesynbrare OcCBOEHHS MPOrpaMMbl CIyIHIaTedb JAOKEH HpHOOpecTH
CIIEyIOIMEe 3HAHUS W YMEHHS, HeOOXOIUMBIE NIJIsi KaueCTBEHHOTO IOBBIILICHUS
YPOBHSI KOMIIETCHIIUN:



CJIyLIaTelb JOJIKEH 3HATh:

- koH1enmuo COPM;

- OCHOBHbIE TexHOJoruu obecneuenus COPM;

CIYILLIATEIb JOJKEH YMETH:

- co3naBath cucreMy obecrnieueHuss COPM

- BHEJIPATH PEIICHUs] MO OpraHu3alui WH(GOPMAIIMOHHBIX MOTOKOB B
cucreme COPM;

- yIpaBIsATh GYHKIIMOHUPOBAHUEM TeXHOJIOTHYECKOM ocHOBBI COPM.

1.3. Ob6nacTb MpUMEHEHUS TPOTPAMMBI.

Hacrosimass mporpamMma mnpegHasHadyeHa JUisi ITOATOTOBKHM  CIIELUATIMCTOB
OTpACIIN.

1.4. Ilnanupyemspie pe3ynbTaTbl OCBOEHUS IPOTrPAMMBI.

Ilocne ocBOeHHMsT TporpaMMbl CIYIIATENW MOJy4YaT KOMIIETEHLHNH,
HEOOXO1MBbIE JUISL YIPABJICHHUS TEXHUYECKOU HOJIJIEPIKKOM
MH()OKOMMYHUKAIIMOHHBIX CUCTEM U (MJIM) UX COCTABJISIONIUX:

- COPM Ha ceTsix $uKCHUpOBaHHOM TelIe(OHHOM CBA3H;

- COPM Ha ceTsx nepeaavu JaHHbBIX;

- COPM Ha ceTsx NOJBIXKHOW paauoTeNe(pOHHONU CBSI3U, PAJIUOCBSI3U U
MOABUKHOW CITyTHUKOBOM PaJiOCBSI3H;

- COPM 1151 opranu3atopoB pacrpocTpaHeHUs HH()OPMALIUH.

[lepeyenp ocBamBaeMbIX KOMIIETCHIIMHA YKAa3aH B pPa3lelie 5 HACTOSIIEH
MPOTpaMMBbI TTOBBIIIIEHUS KBATU(PUKALINH.

1.5. ®opma n0OKyMeHTa, BBIAABAEMOIO MO pPE3YyJbTaTaM OCBOCHMS
POrpaMMbl — yJIOCTOBEPEHHE O TOBBIILICHUN KBATU(PUKALIMH.



2. IPOI'PAMMA KYPCA OBYYEHMUSA

B ToMm unciie

Bcero
No HanMeHnoBaHue TeMbl MPaKTUYECKUE
(qac) | nexmuu
3aHITHS
1 | Ocobennocru nocrpoenuss COPM 32 24
B CeTsIX Mepeaayn JaHHbIX
1.1 | Konuenuus noctpoenust COPM-2 u 4 4
COPM-3 Ha ceTsix nepeaadyu JaHHbIX
1.2 | TpeboBanus k COPM B CI1]] 2 2
1.3 | Bosamoxxnoctu COPM B CII1J] 2 2
1.4 | Crpykrypa COPM B CIIJ] 2 2
1.5 | KoMaHasl u cooOlieHus npu 2 2
B3aMMOJICUCTBHH MYJIbTa YIIPABICHUS
u obopynoanusi COPM B CIIJ]
1.6 | CereBas opranmzanus COPM 2 2
1.7 | COPM na WiFi 2 2
1.8 | COPM mis sHOBEIX |IP TexHOMOrMI M 2 2
yeayr B CITJ
1.9 | TpeboBanus Kk uHGOPMAITMOHHOMN 4 4
cucteMme 0a3 manaeix COPM
1.10 | CoBMmecTtHOE ucnions3oBanre COPM 2 2
(ayTCOpMUHT)
1.11 | CamocTosTenpHas padoTa C 6
MaTepraIoM
1.12 | Tect no pazueny 1 1
2 | O3HakoMJ/ieHHE ¢ 000pPY/0BaAHHEM 6 6
COPM pas CII poccuiickux
NPOM3BOAUTEICH
3 | UToroBasi arrecramusi 2
40 24 6

UTOoro




3. OPTAHU3ALHUMOHHO-IIEJATOI'MYECKUE YCJIIOBUA
PEAJIM3ALIUU ITPOT'PAMMBbI

3.1. PexxumM 3angTuii: 6 1HEH B HEZENIO, 6 YaCOB B JICHb.

3.2. MarepuanbHO-TEXHUYECKOEe 0OecrieueHrne —JIEKIIMOHHbIE MaTepuaibl U
TECTBI.

3.3. TexHuueckue cpeactBa OOy4eHHUS — IMEPCOHAIbHBIE KOMIIBIOTEPHI C
YCTaHOBJICHHBIM ITPOTPAMMHBIM 00ECIICYCHHEM.

3.4. Opranuzaiusi 00pa3oBaTelbHOIO Mpolecca.

[IpakTuueckne 3aHATHS OPraHU3YIOTCS B (GopMaTe O3HAKOMIICHHS C
poccuiicKkuMu rpou3BoAuTeNIMA 00opynoBanust COPM.

3.5. KagpoBoe obecrieueHre 06pa3oBaTeIbHOTO MpoIiecca.

TpeboBanusa K KBaJM(PUKALMKM TEJArOTMUYECKUX KaJpOB - CHEHHUAIUCTHI
OTpaciu ¢ MPOQPMIbHBIM BBICIIUM MPOGEeCcCHOHATBHBIM 00pPa30BaHUEM C OIBITOM
paboThI IO TEMATUKE Kypca.
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5. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUS KYPCA

@®opMBI UTOTOBOM aTTECTALIUU - UTOTOBOE TECTUPOBAHUE (IK3aMEH).

B pesynbTaTe ocBoeHUsS MPOPECCHOHAIBHBIX KOMIETEHIIMI 00y4aromuecs
OCBOSIT TPYIOBYIO (YHKIMIO [0 YHPaBICHUIO TEXHUYECKOW TMOJJIEPIKKOM
MH()OKOMMYHHUKAITMOHHBIX CUCTEM M (MJIM) UX COCTABJISIONIUX.

B pesynbTaTe oOCBO€HHMS Kypca OOydaromuecs OCBOAT —CJIEAYIOIINE
npodeccuoHanbHbIE KOMIIETEHITUH:

- IIK 1. 3narp WHPOKOMMYHHKAIMOHHBIE TEXHOJOTUM B 4YacTH
MOJIICPKUBAEMBIX HHPOKOMMYHUKAIIMOHHBIX CUCTEM M (MJIM) UX COCTABIISIONINX;

- IIK 2. Hmerp mpeacTaBICHHE O TEXHUYECKUX XAPAKTEPHUCTUKAX
MOJIICPKUBAEMBIX HHPOKOMMYHUKAIIMOHHBIX CUCTEM M (MJIM) UX COCTABIISAIONINX;

- IIK 3. VYmerr oOpabGarbiBaTh HHGOPMAIMIO C HCIOJB30BAHHEM
COBPEMEHHBIX TEXHUUECKUX CPEJCTB;

- IIK 4. Branerb HaBbIKaMU JOKYMEHTHPOBAHUS PE3YJIbTATOB BBIMOJIHEHHS
3asiBKM Ha OKa3aHUE TEXHUYECKOU MOJIEPKKH;

- [IK 5. Bnagets HaBbIkamMu MpOBEACHHUS cOOpa W JTOKYMEHTHPOBAHUS
JAHHBIX O KOJIMYECTBE U TMPUYMHAX HETUIMYHBIX MPOOJEMHBIX CHUTYyaIluH,
BO3HUKILIUX B X0JI€ dKCIUTyaTallly alapaTHOro WM MPOrpaMMHOIO 00ecTIeUeHHUsI
MH(POKOMMYHUKAIIMOHHBIX CUCTEM U (WUJIM) UX COCTABJISIOIIMX.

[lepeuens Bonpocos

1. Onumure Mexanm3m opranmsammu COPM B konnenmuu ETSI
(European Telecommunications Standards Institute).

2. Hapucyiite pOCCHICKYXO apXUTEKTYpy IOAKIIOUYECHHUS IIyHKTa
ynpasienus (ITY) COPM k ATC u kpaTKo ONUIIUTE TPUHIIAI PAOOTHI.

3. Onummre pazmuuus mexay COPM B OKOHEUHBIX M TPAaH3UTHBIX
(TpaH3UTHO-OKOHEUHBIX) Yy3JIaX.

4, OnummTe CTPYKTypy 3arosioBka komanabl u3 IIY B oOopynoBaHue
COPM.

S. OnummTe CTPYKTYpy 3arojoBka HH(POPMALMOHHOTO COOOIIEHHSI OT
obopynoBanusi COPM k ITVY.

6. Kparko onummnre npunnunel opranuzaiuu COPM B ceTsx nepenayu

JAHHBIX U TEJIEMATHUYECKUX CITYKO.

1. Kparko onummre npuHiunel opranuzaiun  COPM B cersix
(buKCUpOBaHHOM TeNePOHHOMN CBA3M.

8. Kparko omummmre npuHiunel opranuzamquun COPM B cersix
MOJIBM)KHOM CBSI3H.

9. JaiTe ompeneneHrne UEeHTPa KOMMYTAUU CUCTEM MOJIBUKHOU CBA3U
(LIKTIT). Yto obecneunBaet obopynoBanue COPM B paMkax MOIBUKHOM CBSI3H.

10.  OcHoBuble npuHIHTBI padoTel COPM-2.
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11. HazoBuTe OCHOBHBIE NPUHIMILI KOHUENIUU noctpoeHuss COPM-2 u
COPM-3 Ha ceTsx nepeaayu JaHHBIX.

12.  Jlns xakux 1eneut ucnomibzyercs nporokoid RADIUS?

13.  Onumute npuHnun padots! mporokona DIAMETER.

14. U3zoO6paszute obmryro cTpykTypy coobmenus COPM-2.

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

16.  Jlns xakux 1enei ucmosb3yeTcs: KouBepTep XSM?

17. MWzo6pasute 0600ménnyo crpykrypy [IO memmaropa COPM mis
NGN.

18. Kakue cnoXKHOCTH MPOCIIEKUBAIOTCSA NpU ucnoiab3oBanuu COPM B
NGN-ceTsx?

19. MUzo6paszute apxurekrypy COPM mist NGN no IETF u ETSI.

20. Ha3oBuTe OCHOBHBIE ONIIMM TECTepa CHCTEMBI ONEPATUBHO-
pa3bIckHbIX MeponpusaTuil (TOP-4M).

21. Omumurte npuHIUNGE wucnoiab3oBanus COPM  mns  HOBRIX  IP
texHonorui u ycayr B CIT/I.

22. Kparko onummute ctpykrypy I[1Y COPM.

23. HazoBute ocHOBHBIE TpeOoBaHUS K WH(MOPMAIMOHHOW cucTeMe 0a3
maHHEBIX 11a ooecrieuennss COPM.

24.  Kakwue mpOTOKOJIBI UCIONIb3YIOTCA B poccuiickux cucteMax COPM?

25. Kakme mnepcrnektuBsl paszButuss COPM cymecTBylOT Ha JaHHBIH
MOMEHT?
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