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YTBEPXJAIO:

JlexaH (pU3HKO-TEXHUYECKOTO

dakynsreta

¥’ C.A. ®omenko
- lOpranpens 2019 r.

[Iporpamma cocrasiena ¢ yuerom DesiepalbHOTO rOCyIapCTBEHHOIO 00pa3oBaTEIbLHOTO
craHjapra Beicuiero oOpasoBaHus 10 HampasieHdnto 1oaroroBkd 03.04.03 Pamuodusuka,
YTBEPIKJIECHHOTO ITpukazoM MuHucrepeTBa oOpazoBanus U Hayku Poccuiickoit @enepanuun ot 30
oxTsiOpst 2014 r. Ne 1417.

[Iporpamma yueOHOU auciuInHbl «MOOHJIbHBIE CHCTEMbI CBSI3H)» COCTaBJIeHA Ha
ocuose ['OC BIIO mno nampasnenuio moarotosku 03.04.03 Pagwodusuka, yTBEepikKIeHHOMY
npukazoM MunucrepctBa oOpazopanuss u Hayku JIHP No 301 or «04» ampens 2016 r.,
3aperucTpupoBaHHoMy B Munucreperse tocturuu JIHP Ne 1196 or 22 ampens 2016 r. (c
M3MEHCHUSIMH, BHECEHHBIMH TIpHKazoM MunuctepcTBa oOpa3oBanuss W Haykd JIOHEUKOi
Haponnoii PecriyOmuxu ot 21.09.2017 r. Ne 963); «ITopsiiok 06 opranusanuu yueOHOro rporecca
B 00pa30BaTeNbHBIX OpraHu3alusX BbICIIET0 NpodeccuoHanbHOro obpa3oBanust Jlonerkoin
HapojiHoii PecriyOnukuy», yTBepKIEHHOTO prukazoM MuHucTepeTBa obpazosanus u Hayku J[HP
«10» nostOpss 2017 1. Nell71; yueOHBIX TIUIAHOB 1O HampaBieHHio mnojarotoBku 03.04.03
Pajimodusuka mporpaMmbl MOJATOTOBKUA MAarucTpatypsl (GopMbl 0OydYeHHS: OYHAs U 3a0™Has),
YTBEPIK/JICHHBIX YueHbIM coBeToM yHHUBepcuTera oT 02.04.2019 r., mporokoir Ne 3.

Pa3zpaboruuk:
K.T.H., JIOIIEHT Kadepbl paauoPU3UKH 1
HHPOKOMMYHUKAITMOHHBIX TEXHOJIOTHI ﬁ B.M. Tumuenko

[Tporpamma yueOHON ITUCIUIUIMHBI YTBEPKACHA Ha 3aceaHiu Kadepbl paiuoUu3uK |
MH(POKOMMYHHUKALMOHHBIX TEXHOJIOIHH.

ITpotoxosa NelSot «04» anpens 2019 r.

3aejyromuii kadeapoit parnoQuU3NKu 1 )
HH(POKOMMYHHUKAIIMOHHBIX TEXHOJIOTHH Z B.B. Jlanunos

[Tporpamma yueOHOM UCHUILIIMHBI 0JJ00peHa y4eOHO-METOAMUECKOM KOMUCCHeN (PU3HKO-
TEXHUYECKOTO (haKyIbTeTa.

[TpoTokon Ne 4 ot «8» ampenst 2019 1.

[Ipencenarens yueOHO-METOIUUECKON
KOMHCCHH (aKyJIbTeTa ik B.H. Korenko
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1. O6ugacTb mnpUMeHEHMs M MeCTO AUCHMILIMHBI B Y4YeOHOM mpouecce: YueOHas
muciunia «MOBWJIBHBIE CETU WM CUCTEMBI» otHOocuTcs K HMKIy 0a30BOM YacTH
npodeccroHanbHOTO O10Ka. J{71s M3ydeHus JaHHOW Y4eOHOUW JUCIHMIUTUHBI HEOOXOIUMBI 3HAHUS,
YMEHUS W HaBbIKH, (pOopMUpyeMble NMPEAIMICCTBYIONIMMU W CONMYTCTBYIOIIUMHU JUCIUTIIMHAMU -
Maremaruueckuii aHanu3, KoyeOaHUsl U BOJIHBI, ONTHKA, JJIEKTPOJIUHAMUKA, TEOpHUs KojeOaHUH,
pacrpocTpaHeHHE ICKTPOMArHUTHBIX BOJIH, ITM(poBas 00paboTKa CUTHAJIOB,

HopMaTuBHBI€ CCHUIKM (npUu HE0OX00UMOCMU)

2. CTpyKTypa AMCLUIIUHBI (M0OQJY.151)

Xapaxmepucmuka yueOHoU OUCYUNTIUHBL

Hanpasienue moiroroBku 03.04.03 Pagnodusuka
Marucrepckas mporpamma Pagnodusuka
[IporpaMMa noAroTOBKH AkaznieMuyeckasi MarucTparypa
Kpanudukarmst Maructp
KonnuecTBo copepKaTeapHbIX MOLYyIEH 1
JucuurumHa 6a30Boi / BApHaTUBHOM YacTu JUCLUIIIIMHA BApUATUBHOM 4aCTH
o0pa3oBaTebHONU IPOTrPAMMBI bnoka 1 «/lucuuminHen
@POpMBI KOHTPOJIS 1 MoaynbHBIN KOHTPOJIb, 1 5K3aMeH B 1 cemectpe
ouHast popma o0ydeHus 3ao4Has Gpopma
IToka3arenn 0Gyuenus

KoaunuecTBo 3a4eTHBIX eAMHULL (KPEAUTOB) 2,5 2,5
I'ox noAroToBKU 1 1
Cemectp 1 1
KosnuecTBo yacos 90 90
- JJCKIIMOHHBIX 18 3
- IPAKTUYECKUX, CEMUHAPCKUX
- 1a00paTOPHBIX 18 4
- CaMOCTOSITENbHON pabOThI 54 83

B T.4. UHAMBHUYAJILHOE 3a/IaHNE -
HenenpHoE KOJIMYECTBO YaCOB, -

B T.4. ayIMTOPHBIX 3 -

3. Omnucanue
Ieau u 3apa4u.
Ilenvto - sABNsIETCS U3YYECHHUE CTYACHTAMU COBPEMEHHOTO COCTOSHUS M OOIIHe MPOOIeMbI

TPAJUIIMOHHON AJIEKTPOHHOM BBIUMCIUTEIBHOW TEXHMKH, a TaKKe OCOOCHHOCTH CHUCTEM
ONTHYECKON 00paboTKM HMHPOpPMAIUMU, MO3BOJIAIONINE BBIBECTH TEXHHUYECKHE CpEICTBa
MH(OPMATHKH HAa KaYECTBEHHO HOBBI YPOBEHbD.
3aoauu — B pe3ynpTaTe U3y4yeHUs AUCUUIIINHBI CTYJEHTHI JTOJKHBIL:
(] 3HaTh OCHOBBI (DYHKIITMOHUPOBAHMSI aHAJIIOTOBBIX U IIU(PPOBBIX CUCTEM CBSI3H,
[ 3HaTh OCHOBHBIEC XapaKTEPUCTUKH U TTapaMeTPbl MOOMIIbHBIX CUCTEM CBSI3U;
[| 3HaTh OCHOBHBIE CBEICHUS O METOAAX OpraHU3alui MOOMILHON CBSI3H.

TpeOoBanus K pe3yJibTaTaM OCBOEHMS JUCUMILIUHbI:




4

B pesynpTaTe OCBOCHHSI MPOTPaMMBlI MAaruCTPaTyphl y BBIMTYCKHUKA JOJDKHBI OBITh
chopMUpOBaHBl  OOIIEKYJIbTYpHBIC, 00me mnpodeccuoHadbHble MW  IpodeccrHoHaTbHbIE
KOMITETEHITUH.

O01eKyJIbTYPHBIMUA KOMITETEHIMSIMH

— TOTOBHOCTH K CAMOPA3BUTHIO, CAMOpEAIHU3aIIH, UCIOJIb30BAHNIO TBOPUECKOTO

noreniuana (OK-3).

Ob6menpodeccnoHaIbHBIMU KOMIIETEHIMSIMH:

— TOTOBHOCTHIO K KOMMYHHKAIIMU B YCTHOM M MUCbMEHHOM (hOpMax Ha PyCCKOM U HHOCTPaHHOM
s3BIKax ISk pelieHns 3a1ad npopeccuonanbHoi aesrensaoctu (OIMK-1),

—  CIIOCOOHOCTHIO K CBOOOTHOMY BIIQJICHHIO 3HAHUSAMH (DYHIaMEHTAIbHBIX pa3esioB GU3UKU U
pannodu3uKK, HEOOXOIUMBIX JJIS pEIliCHHs HaydHO-KHCccaeqoBaresibekux 3aaad (OITK-3),

—  CHOCOOHOCTBIO K CBOOOHOMY BIIAICHUIO MPO(hecCHOHATEHO-NPO(PHINPOBAHHBIMU 3HAHUSMU B
o0nacTi ”HPOPMALMOHHBIX TEXHOJIOTHI, UCTIOJIb30BAaHUIO COBPEMEHHBIX KOMIIBIOTEPHBIX
ceTel, MPOrpaMMHBIX MPOJYKTOB U PECYPCOB MH(POPMALIMOHHO-TEIEKOMMYHUKALIMOHHON CeTH
"UnTepretr" (nanee - ceth «MHTEpHET") M1 pemieHus 3a1a4 mpoPecCHOHAILHOMN NeTSIIBHOCTH,
B TOM YHCJIe HaXOAIINXCS 32 peaenamu npoduibHoil moarotosku (OITK-4).

IMpodeccnoHaNbHBIMU KOMIIETEHIMSAMU:

— CHOCOOHOCTBIO HCIOJB30BAaTh B CBOEH HAayYHO-HCCIIEIOBATEIbCKON NEATEIHHOCTH 3HAHHE
COBPEMEHHBIX MPOOJIEM U HOBEUIINX AOCTIKEHHN Gu3uku u pagunodusuku ([TK-1),

— CHOCOOHOCTBIO INPUMEHATHh HAa IPAKTHKE HAaBBIKK COCTABICHUSA U OGOPMIIEHHS  HAay4dHO-
TEXHUYECKOI JOKYMEHTAIIMH, HaAyIHBIX OTYETOB, 0030pOB, MokianoB u crateit (I[1K-3),

— CHOCOOHOCTBIO BHEAPSATH PE3yJbTAThl MPHUKIAIHBIX HAYYHBIX HCCIICJOBAHUN B MEPCIICKTHBHBIC
npubOpbl, YCTPOWCTBA M CHUCTEMBI, OCHOBAHHBIE HA KOJIEOATEILHO-BOJHOBBIX IPHUHIMIIAX
dyukumonnposanus (I1K-4).

4. Copep:xaHue TMCUHUILIMHBI (MO1Y.15) U (pOpMBI OpraHu3anmu y4edHOro npouecca

C TOYKM 3peHHS TPUMEHSIEMBIX METOJOB HCIONB3YIOTCS Kak  TpPaJAWIMOHHBIE
MH(POPMALIMOHHO-00BACHUTEIbHBIE JIEKIIMM, TaK M HWHTEpaKTHBHAs IoJaya MaTepuaga ¢
MYJIbTUMEAUMHON CUCTEMOM.

B uncne nmenarornyeckux METOIUK M TEXHOJOTHH NMpernofaBaHus y4yeOHOM AMCHUITMHBI
CIIeIyeT BBIIEIUTD: JIEKLNIO0, MHTEPAKTUBHYIO JIEKIIHIO, METO/I IPOOJIEMHOTO U3JI0KEHHUS, aHAIIN3
POOJIEMHBIX CUTYallUi, aHaIU3 )KU3HEHHBIX CUTYAIMH, JUCKYCCHIO, TBOPUYECKOE 3a/1aHue, padoTy
B MaJlbIX TpyIIax, MOTOYHYI KOH(pepeHIHio, paboTy ¢ HAIISAIHBIMH ITOCOOHMSMH, BHIEO -
MaTepHalaMH, METOJI IPOEKTOB, UCCIIEIOBATEIILCKUNA METOJ, YCTHBIM M MHCbMEHHBI KOHTPOJIb,
CaMOKOHTPOJIb.

Jlekuuu  TmpencTaBIsAIOT  co0OM  cucTeMaThdeckue 0030phl  OCHOBHBIX — acClEKTOB
IUCIUTUTAHEL. JIabopaTopHbIe 3aHATHSI TIO3BOJISIFOT HAYUYUTHCSI IPUMEHSITh TEOPETHUECKUE 3HAHUS
IIPU PELICHUU U UCCIIE0OBAHUN KOHKPETHBIX 33124

CamocrosiTenbHast paboTa 00y4aromuXcsl BBIMOIHIETCS 10 3aJIaHUI0 U IIPH METOANYECKOM
PYKOBOJICTBE IpenoaaBates, Ho 0e3 ero HermocpeICTBeHHOro yyactus. CamocTosTenbHas paboTa
MOJIPA3/IeNSIeTCs] HA CaMOCTOSATENBHYIO PadOTy Ha ayJUTOPHBIX 3aHATHSX M HAa BHEAYAUTOPHYIO
CaMOCTOSITENIbHYIO PaloTy.

CamocrosiTenbHass paboTa oO0ydyarolmuXcsl BKIIOYAET KaK MOJHOCTBIO CaMOCTOSITEIBHOE
OCBOCHME OTHENBHBIX TeM (pa3[esioB) MUCHMIUIMHBI, TaK W MNPOpabOTKy TeM (pasaelioB),
OCBaMBaE€MBbIX BO BPEMs ayIUTOPHOU paboThl. Bo BpeMs camocTosATeIbHOM paboThl 00yUaromuecs
YUTAIOT ¥ KOHCIEKTHPYIOT YUeOHYI0, HAYUYHYIO U CIIPABOYHYIO JINTEPATYPY, BHIOTHSIOT 33aHUS,
HalpaBJICHHbIE HA 3aKpeIIeHHe 3HAHUH U OTpabOTKY YMEHHI M HaBBIKOB, FOTOBSTCS K TEKYILEMY
U TIPOMEXYTOYHOMY KOHTPOJIIO TI0 AUCIUIIIHHE.



Texymuii  KOHTPOJIb  OCYLIECTBIISIETCSA IIYTEM  HANUCaHMS CAMOCTOSITEIBHBIX U
KOHTPOJBbHBIX pa0OT MO PEIICHUI0 MPAKTUYECKUX 3aJaHUN, MOAYJIBHBIX KOHTPOJIBHBIX padoOT Mo
MIPOBEPKE 3HAHUN TEOPETUYECKUX MOJIOKEHHUM.

Jns ynpaBieHus yueOHbIM IPOLECCOM M OpraHU3alud KOHTPOJIHHO-OIEHOYHOW OyayT
UCTOJB30BaHbl ~ PEUTHMHTOBBIC, KPEAMTHO-MOJAYJIBHBIE CHCTEMBl  OLIEHKH  y4eOHOW |
HCCIEA0BATENIbCKON  JAESATENIBHOCTH  CTYACHTOB, BapUaTUBHBIE  MOJEIN  YIpPaBJIsEMOM
CaMOCTOSITENTbHON PaOOTHI.

ITopsinxoBBI HOMEp U TEMA Kpartkoe conepxanue TeMbl

Tema 1. Opranuzanus CucreMbl IEpCOHATILHOTO BbI30Ba, TPAHKUTOBOM, COTOBOM U
MEPCOHAJILHOW PaIuOCBS3U | CIlyTHHUKOBOW CBSI3H.

Tema 2. Cucrtemsl dopmupoBanue padboueit 30Hbl. CTPYKTYypa CETU NMEPCOHAIBHOTO
MEPCOHAIIBHOTO BBI30BA BbI30Ba. Cuctema neijmkepa. CtaHnapThl KOJUPOBAHUS.

Tewma 3. Cuctemsl coToBoit | CriocoOBI ieTIeHUsT TEPPUTOPUH Ha COThI. [loKkoeHus cuctem
HOJIBUKHOM CBS3U COTOBOH CBSI3HU.

Tema 4. Crannapr GSM OcHoBHbI€ 351eMeHThI ceTU. DYHKIIMOHUPOBAHUE CUCTEMBI,
YcraHoBIIeHHE JeTaIbHOCTH MOOUIIBbHBIX. CTaHIui, CTpyKTypa U
OpraHu3aIisi BPEMEHHBIX KaJpOB.

Tewma 5. Opranuzauus Jlornueckue kananbl ynpasieHus. KananbHoe KoIUpOBaHUE.
paIMOKAHAJIOB B cTaHAapTe | MexaHu3Mbl ayTeHTU(DHUKAIIHH.

GSM.

Tema 6. Cucremsl CBSI3H C Opranuzanus cucrem DSSS, NC-CDMA, FHSS . KogupoBanue
HIYMOTIOA00HBIMU u GOpMHUPOBaHUE CUTHAJIA B IPSIMOM U 0OpAaTHOM KaHajax.
CUTHAJIAMH.

Tewma 7. Pacnpoctpanenue | PacnpocTpaneHue paiuoBOIH B pa3iIndHbIX cpenax. OTpaxeHue,
PaIuoOBOJIH MOOMITHHOM nudpakius u paccestHue paanoBosiH. OcnabiieHne CUrHana B
CBSI3U. paaroKaHaax.

Tema 8. Metobl OpraHu3alii MHOTOCTAaHIIMOHHOTO tocTynia FDMA,
MHorocTaHIIMOHHBIN TDMA, FHMA u CDMA.

JIOCTYII.

Tema 9. CnnyTHHUKOBas Opranuzanus cBsi3u A HU3KoopOouTaibHbIX cucteM IRIDIUM

CBS3b. u GLOBALSTAR u reocraninonapuoit IMMARSAT
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Tema 1. Oprauunzanus
p 5 | 2 2 | 1 5 (0,3 04| 9

HepCOHaHLHOﬁ paanoCBA3U

Tema 2. CucreMsbl 10 2 9 6 10 | 0.3 04| 9
MIEPCOHAIBHOTO BBI30BA

Tema 3. CucreMsl
COTOBOM IOJIBUKHOM 5 2 2 1 5103 05| 10
CBA3U

Tema 4. Crangapt GSM 10 | 2 2 6 10 | 0,3 04110

Tema 5. Opranuzarus
paJIMOKaHAJIOB B 15 2 2 11 15 104 05| 9
cranapre GSM.

Tema 6. CucteMsl CBSI3U C
TYMOTIOJOOHBIMH 15 2 2 11 15 /10,4 041 9

CHUTHAJIaMH.

Tema 7 PacripocTpaHeHue
PaJIMOBOJIH MOOUITLHOM 10 2 2 6 10 | 0,3 041 9
CBS3HU.

Tema 8

MHOTroCTaHITMOHHBIN 10 2 2 6 10 | 0,4 041 9
JTOCTYT

Tema 9 CniyTHUKOBas
CBSI3b.

10 | 2 2 6 10 | 0,3 05] 9

Hmozo no
cooeprcamenbHOMy 90 | 18 18 | 54 0 | 3 4 | 83
MO0y

5. MeToanuyeckne peKOMEHIALMH 1JIsl IPOBeleHUsl JJA00PAaTOPHBIX 3aHATHIl COlepKaATCH
B Y4e0OHO-MeTOANYeCKOM KOMILIeKce JUCIUIIUHbI

JIaGopaTopHble 3aHATHUS IPOBOJATCS B LIEJISIX aKTUBHOTO MPHOOPETEHUS CTYACHTAMH HOBBIX
3HAHWUW, 3aKpEIUICHUs, pPaCHIMpEHUs M YriayOJleHWus 3HAHWUW, MONYyYEHHBIX Ha APYTUX BHAAX
y4eOHBIX 3aHATUH, MOATOTOBKM OTYETOB, a TaKXke I OOYy4YeHHs CTYJCHTOB MeToJaM
CaMOCTOSITENIbHOM pabOThI ¢ yUEOHBIM MaTEpUAIOM U CTATUCTUYECKUMU TaHHBIMH.

UYroObl maHHBIA BUJ 3aHATHHA mpouien 3((EeKTUBHO, TEOPETUYECKH HACBHIIEHO U IOJHO,
CTYJEHTaM HEOOXOIMMO 10 3aHATHS:

1. BHUMaTeabHO 03HAKOMHTHCS C 3a/IaHUEM U TJIAHOM BBIIIOJITHEHUS PAOOTHI.

2. [TpounTaTh KOHCHEKT JIEKIIMU [0 COOTBETCTBYIOIIEH TEME.

3. O3HaKOMHUTBCS C pEKOMEHJ0BAHHOM JINTEPATYPO, B TOM UUCIIE U C IOIOJHUTEIBHOM.

B xozne camocToATensHOM MOArOTOBKY K J1A00paTOPHOMY 3aHITHIO CTYJE€HTaM HEO0OXO0IUMO
rTyOOKO M3YYUTh OCHOBHBIE TEOPETHUECKHE IOJOXKEHHUs y4deOHBIX BompocoB. [Ipu pabote ¢
y4eOHOU JUTepaTypoil ciemyeT ocoboe BHHMMaHHE OOpamiaTh Ha OCOOCHHOCTH HMCIOJIb30BaHUS



HOBBIX KaTeropuii, TepMUHOB U (opMupoBaTb y ce0s COOTBETCTBYIOUIHE JIEKCHUKO-
¢bpazeonornyeckue 000poThl  peud. M3ywyaemblii  ydyeOHBI MaTepuan  Ieecoo0pa3Ho
3aKOHCIIEKTUPOBATh B pab04YMX TETPAIsIX.

[Ipu npoBeneHuu 1aOOPATOPHOrO 3aHATUS MPOBOAUTCS OMPOC TEOPETHUECKOro MaTepuana,
BBIIIOJHAIOTCA IPAKTHUYECKUE 3aJaHusl M pPElalTCs 3aJaud 10 IPEAJOKEHHBIM TeMam
JEKUMOHHBIX 3aHATUN. AKTHBHOE y4yacTHEe B OOCYXIEHHU KOHTPOJBHBIX BOIIPOCOB 3aHSTHH,
pellIeHre 3a7ad Ha 3aHSITHH U CAMOCTOATEIbHO 10 33JJaHUI0 IPEIOIaBaTENs, ABIAETCS OJJHUM U3
YCJIOBUH MOJIY4YEHHUSI OJ0KUTEIIBHON OLIEHKHU 10 IaHHOMY KYpCY.

TeMbl 1a00paTOPHBIX 3aHATHI
@ [ ccnenoBanue U pacueT OCHOBHBIX TEXHHUYECKHX XapPAKTEPUCTUK MOOMIIBHBIX CHCTEM.
Ne 2 ccnenoBaHue eMKOCTH STYEHKH CHCTEMBI COTOBOM CBS3H.
MNe 3 UccnenoBanue KiacTepa CHCTEMbI COTOBOM CBSI3H.
Ne 4 ViccnenoBaHKe CUCTEM CBSI3HM C YACTOTHBIM pa3JieJICHUEM KaHAJIOB.
Ne 5 WccnenoBanue CHCTEMBI TTepeadn HHPOPMaIUKA ¢ BPEMEHHBIM Pa3JIeICHHEM KaHaJIOB.

6. TeMbl ceMUHAPCKHUX 3aHSATHIT
CeMuHapcKue 3aHsATUS HE IPEAYCMOTPEHBI

7. Tembl NpaKTHYECKUX 3aHATHIA.
[TpakTHyeckue 3aHATHS HE IPEyCMOTPEHBI

8. CamocrosiTesbHasi padoTa.

B oBrmageHuu 3HaHUAMU ~ y4eOHOM  JAMCUMIUIMHBI ~ B@)XKHBIM  J3TalloM  SIBJISETCA
caMmocTosiTeNbHast pabota cTyaeHToB. OCHOBHBIMU HAIPaBICHUSMH CaMOCTOSITEILHOW pPabOThI
CTYJCHTA ABJISIOTCS:

— IepBOHAYaIbHOE NOJPOOHOE O3HAKOMIIEHHUE C IPOrpaMMOi y4eOHOM THUCHUIIIINHBL;

— O03HAKOMJIEHHE CO CIIMCKOM PEKOMEHAYEMOW JINTEpaTyphbl IO AWUCLMIUIMHE B LEIOM M IO
paszenam, Hajauuue ee B OMOIMOTEKE U JPYTHX JOCTYIHBIX MCTOYHHUKAX, M3yuyeHHE HEeoOXOIUMOMN
JIMTEpaTypbl MO TeMe, o00p AOMOTHUTEIBHON TUTEpaTyphl;

— H3Y4YECHME M PacCLIMpPEHUE JIEKIMOHHOTO MaTeprala IpernoAaBaress 3a CUET CIEIUAIbHON
JUTEPaTyphl, KOHCYJIbTAIIHH;

— TMOATOTOBKAa K JIaOOpAaTOpPHBIM 3aHATUSM [0 CIEUUATbHO pa3pabOTaHHBIM IUIaHAM C
M3y4eHHEM OCHOBHOM M JIOMIOJHUTEIBHOM JIUTEpaTyphI;

— MOJTrOTOBKA K BBHINOJIHEHHUIO TUArHOCTUYECKUX (POPM KOHTPOJIS (TECThI, KOJUIOKBUYMBI U
T.1L.);

— TMOATOTOBKA K KOHTPOJIbHBIM MEPOIPHUATHAM Pa3IundHON (HOPMBI.

Ilenpto camMOCTOATENBbHOM pabOThl CTYIEHTOB SIBJSETCS OBNAJAEeHUE (PYyHIAMEHTATbHBIMU
3HAHUSAMHU, NMPO(PECCHOHAIBHBIMU YMEHHUSIMHM M HaBbIKaMHM 1O mpodmio Oyayuied npodeccun,
ONBITOM TBOPYECKOH, MCCIEAOBATEIbCKON JAESITEIBHOCTH, pPa3BUTUE CAMOCTOSITEIILHOCTH,
OTBETCTBEHHOCTH M OPraHM30BaHHOCTH, TBOPUYECKOTO MOAX0/1a K PEIICHHI0 IpobiieM y4eOHOro 1
poeCCHOHATIBHOTO YPOBHEH.

CamocTtosaTenbHass padoTa CTYAEHTOB 1O Kypcy «MoOWIbHBIE CETH U CHUCTEMBD»
IIpelyCMaTpUBAET:

— CUCTEMaTHYeCKOE BEJIEHWE KOHCIEKTa JIEKUMH U TOBCEJHEBHYIO MpOpabOTKy
JIEKIIMOHHOTO MaTepHaa,

— U3Y4YE€HUE JOMOIHUTEIBHON JTUTEPATYPBI, PEKOMEHIYEMON ITON MPOrpaMMON;

— 100pPOCOBECTHYIO OJATOTOBKY K JIAOOPATOPHBIM 3aHATHUSIM;

— CBOEBPEMEHHOE M Ka4eCTBEHHOE 0(pOpMIICHHE OTUETOB TI0 JIAOOPATOPHBIM pabOTaM.



Oprasusanus caMoCTOsITeTIbHON padoThbl CTYICHTOB

Ne Ha3Banue Tembl KoimnuecTBo
4acoB

Tema 1. | Opranu3zanusi NepCoOHaIbLHON PAIUOCBSI3H 1
Tema 2. | Cuctembl IEPCOHAIIHOTO BBI30BA 6
Tema 3. | CucteMbl COTOBOUM NOABHXKHON CBSI3U 1
Tema 4. | Cranmapr GSM 6
Tema 5.. | Opranuzanus paguokaHayioB B ctangapre GSM 11
Tema 6.. | CucteMbl CBSI3U C IIYMONOAOOHBIMU CUTHAJIAMU 11
Tema 7 | PacupocTpaHeHuE paJIMOBOJIH MOOUIILHOM CBSI3H. 6
Tema 8 MHOTrOCTaHIIMOHHBINA TOCTYI 6
Tema 9 | CnyTHUKOBAS CBS3b. 6

BCEI'O 54

9. UnauBuaya bHbIE 32 JaHUS.
OaHuM U3 BUJOB MHAMBHUIYaAIbHON pabOThI CTYAEHTOB SIBJISETCA MOATOTOBKAa JOKIada Ha
KOH(EpEeHIIHNIO U ONMyOJIMKOBAaHHUE TE3UCOB WIIM HAYYHOU CTAaThH.
Hens ngaHHON pabOTBl — OCMBICICHHE M YIUIYOJeHHE 3HAHUW IO JAHHOW TUCHUILIUHE,

Pa3BUTUC HABLIKOB CaMOCTOSITEIILHOMN pa6OTLI

no co6opy,

IIPOBEJICHUIO UCCIIEJOBAHMSI U aHAIM3a Ha IPUMEPE KOHKPETHOT'O IIPEIPUSTHS.
SIBNAACH OIHUM U3 BHUJOB Hay4YHO-UCCIIEI0BATENbCKOM pabOThl CTYACHTOB, JIOKJAJ], T€3HUCHI

CUCTCMATU3allMK MaTcpualia,

WIK CTaThsl CHOCOOCTBYIOT (OPMHUPOBAHUIO Y CTYAEHTOB aHAJIUTUYECKOTO,
MBIIUICHHUS.

K wHauBuayanpHbIM 3aJaHUAM OTHOCUTCS IIOATOTOBKA M BBIINOJHEHHE CTYACHTaMHU
71a00paTOpHBIX PAa0OT M CaMOCTOSITENIBHOE pEILIeHHe 3aaad Mo Kypcy «MoOuibHbIE CeTH U
CUCTEMBI».

TBOPUYECKOTO

Kpurtepun oneHnBaHusi HHIMBHAYATbHON Pa00ThI CTyICHTA.

1. YerkocTts GOpMYyIUPOBKH I1I€U, 337a4U U MOCIEI0BATENbHOCTD BHIIIOJHEHUS! PaOOTHI.

2. CrpyKTypa: JOTHYHOCTB M MOCIE10BaTEIbHOCTh U3JI0KEHHS MaTepuaa.

3. AprymeHTanus: 0OOCHOBaHHOCTh, yO€IWTEIBHOCTh, HAJIMYWE MO3UTHBHOW OIICHKH W
BO3MOKHOU KPUTUKH, CEPbE3HOCTh HAYYHBIX UCTOUYHUKOB.

4. Hay4HbIi MOMCK: MCTIOIB30BAaHUE COOTBETCTBYIOIIEH JIUTEPATyphl, 00bEM MPOBEAECHHBIX
HAy4YHBIX UCCIIEJOBAHUM.

5. SI3bIK pabOTHI: MOHATHOCTH, TPAMOTHOCTb.

TBopueckuii Moaxoa: TBOpUECKOE OTHOLIEHHE K 0TOOpY, 00paboTke MaTepuanoB, HaTUYHE
OpWUTMHAJIBHBIX BBIBOJIOB.

10. KoHTpoJibHbIE BONPOCHI K MPOMEKYTOYHOI aTTecTallMu
1. Cucrembl IepcOHaILHOTO BHI30BA
CucreMbl TPAaKUHTOBOH CBSI3U
CHcTeMBI COTOBOM CBSI3U
CucreMbl CITyTHUKOBOU CBSI3H
Cuctembl popmupoBaHusi pabodeit 30HbI
CTpyKTYpBI CETH MEPCOHATHLHOTO BHI30BA
DyHKIMOHAIbHAS CXeMa Menmkepa
CraHgapThl KOJMPOBAHUS B CUCTEME MTEPCOHATLHOTO BBHI30BA
Crioco6 neneHus TepPUTOPUH Ha COTHI
10. Anamorosas cucreMa coToBoi cBa3u NMT-450
11. YcraHoBiieHre BXOOAIIErO BEI30BA — OT 0a30BOM CTAHIIMU K MOOWILHON
12. YcTaHOBIEHNE BBIXOIAIIETO BHI30BA — OT MOOMIIBHOM CTaHIMH K 0a30BOIi

©CoNoOR~WN



13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45.
46.
47.

48.

49.
50.
51.
52.
53.
54.

Opranuzanus coeTMHEHUH 1 MPUHIIKUITBI apecariii a0OHEHTOB
Ctpykrypa pabodero kajapa cranaapra
OcraderHas nepeaada MOOUIBLHON CTaHIIHH
OcHoBHble 251eMeHThI ceTH GSM
OYHKIIMOHUPOBAHNE CUCTEMBI

[TpoBepka seranbHOCTH pabOThl MOOMIIBHOM CTaHIIUU
CtpyKTypa BpEMEHHBIX KaJpOB

Paboune BpemeHHbIC HHTEPBAIHI (slots)
XapakTepuCTUKU Orubaromiell curaana
PexxuM npeiraroiieid 4acToThl

Jlornueckue kanainel B cranaapre GSM
CTpyKTypa JOTHYECKUX KaHAJIOB YIIPaBICHUS
OO6pabotka peun B ctanaaptre GSM
KananpHO€ KOMpOBaHUE

Mopynsauus paguocuraana

Ob6ecneuenue 6ezonacHoctd B GSM
MexaHu3Mbl ayTeHTU(DUKAITAH

CekpeTHOCTD Iepeiayn JaHHBIX

DSSS (Direct Sequence Spread Spectrum)
MC-CDMA (Multi Carrier — CDM)

FHSS (Frequency Hopping Spread Spectrum)
Cucrema coroBoii cBsizu CDMA (1S-95)
Kanans! Tpaduka u ynpapieHus

[Tpsimbie kanansl B CDMA 1S-95
KoaupoBanue B mpsiMoM KaHaje
KoaupoBanue B 00paTHOM KaHase
®opmupoBaHue curiaia 6a3oBoil craHuei
dopmupoBaHue curHaia 0a30Boi cTaHIueit
VYrpaBieHrne MOITHOCTBIO

®opmuposanue QPSK curnana

Bbopn0a ¢ MHOTOJTy4€BOCTHIO

Opranuzanus dctTadeTHON nepeaaun
AcrniekThl Oe3omacHocTH B ctranaapre [S-95
Ilepcnexktusel CDMA

CucreMsl MHOT'OCTaHHUOHHOTO JOCTYyIIa C YaCTOTHBIM Pa3gCJICHUEM KaHaJI0B —

FDMA

Cucremsl MHOTI'OCTaHOUOHHOTO JOCTYyIla C BPECMCHHBIM pPa3JiCJICHUEM KaHAJIIOB—

TDMA

CucTeMbl MHOTOCTAHITHOHHOTO JIOCTYTIA C PACIIMPEHHBIM YaCTOTHBIM CIIEKTPOM
CucTeMbl MHOTOCTAHIIMOHHOT'O JOCTYHa ¢ ObICTpO MeHstomeics yacrroit — FHMA
CucTeMbl MHOTOCTAHIIMOHHOTO JIOCTYTIA ¢ KOJOBBIM pa3jieicHueM kanamoB — CDMA

HuskoopburanpHas cucrema csizu IRIDIUM
HuskoopOutansHas cuctema cszu GLOBALSTAR
I'eocranmonapHas cucreMa CBsI3U
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O0pa3en 3K3aMeHAIMOHHOT0 OHJIeTA.

roYy BIO «IOHEIKUI HAIIMOHAJIbHbIA YHUBEPCUTET»
®U3UKO-TEXHUYECKUA ®AKYJIBTET

Kadenpa pagnodmsuku 1 nHOOKOMMYHHUKAITMOHHBIX TEXHOJIOTUN
[TporpaMmMa noJAroTOBKHU: aKaJeMUuecKasi MarucTparypa
Hucuuninmna « MoOMJIbHbIE CHCTEMBbI CBS3W))
Hanpasnenue noarorosku: 03.04.03 Pagnodusuka, cemectp 1.

3K3AMEHAIIMOHHBIN BUJIET Ne 1
1. Cucrembl popMupoBaHus padoyeii 30HHI.
2. MexXaHU3MBI ayTeHTHUKALHH.

3. 3anauva. [TpueMHHK pacrooxkeH Ha paccTosHuA 10 kKM OT 50-BaTTHOTO IepeaTumKa,
Hecymias yactora f = 900 MI'u. Cuutarb, 4T0 00€ aHTEHHBI PACIOJIOKEHBI B CBOOOTHOM
POCTpaHCTBE U UMEIOT ko3 duuments! ycmenus Gr = 1, Gt = 2. Haiftu:

a) MOIIIHOCTh Ha BBIXOJIE PUEMHON aHTeHHBI Pr

VYTBep:k1eHO Ha 3aceJaHun 3aB. kadeapoi
KaepbL. PO u UKT B.B. Jlanuos
Ne oT 201 r. OK3ameHaTop B.1. TumueHko

11. O6pa3en TecTOBOrO 3a1aHUs
TecToBble 3a/1aHUs IO TUCIUTUTMHE HE TPETyCMOTPEHBI

12. Kpurepuu oueHUBaHUS
CornacHO MOAYJIBHOMY HPHUHIMIY OpraHM3alMM Y4eOHOro Ipolecca CoJepKaHue
y4eOHBIX KypCOB IO 00IIel (M3MKE COCTOMUT U3 ABYX 3a4eTHHIX Moaynei. Kaxaplit 3aueTHbII
MOJ1yJIb COCTOMT U3 TEOPETUYECKOTO MaTepuaja U MPaKTHUYECKHUX 3a/1ay, BBIMOJIHEHHE KOTOPBIX
TpeOyeT OBJIa/IeHUsI TEOPUEH B YKa3aHHOM B MOJyJie 0OBeME.
Orenka 3HaHUM CTYJEeHTOB TpoBoauTcs mo 100-0ayuibHOM MIKaie COTJIACHO CIEAYIOIINM
KPUTEPUSIM:

3ayeTHbIe MOAYJIH ®opma KOHTPOJIs Banibl
CwmsbIcn0BOM MOIYIIB 1 Konnoksrym no reopun 10
brnoxk 3amauq 10
KonTponbnas podota 5
CMbICIIOBOM MOAYB 2 Teopus 10
brnoxk 3amaq 10
KonTponbnas podota 5
DK3aMeH 50
OOmmit uror 100
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IIxana oneHNBaHUA:

Cymma n
0 .
6as108 no 100 ITo rocynapcrBenHoi
GaLILHOI HIKaJje Onpenesienne
ECTS HIKaJe
mKaje
OTJINYHO — OTJIMYHOE BBHITTOJTHEHHE C
90-100 A «Otmunoy (5) HE3HAYUTEILHBIM KOJTMYECTBOM
HETOYHOCTEN
XOPOIIIO — B IIEJIOM IPABUIILHO
80-89 B BBITIOJTHEHHAS pab0Ta ¢ HE3HAYNTEIILHBIM
KoJIMuecTBOM o1InookK (1o 10%
«Xopormoy (4) ( )
XOPOIIIO — B IIEJIOM IPABUIILHO
70-79 C BBINIOJIHEHHAst paboTa ¢ He3HAYUTEIIHHBIM
KOJIMUECTBOM o1HO0K (10 15%)
YJIOBJIETBOPUTEIILHO — HEIIJIOXO, HO CO
60-69 D 3HAYUTEITLHBIM KOJIMYECTBOM
«Y noBnieTBopuTebHO» (3) | HEIOCTATKOB
50.59 E JIOCTaTOYHO — BBITIOJTHEHHE
YJIOBJICTBOPSICT MUHHUMAIIbHBIC KPUTSPUU
«HeymoBneTBopuTEHHOY C
M HEYJIOBJICTBOPUTEIBHO — HAJIO
BO3MO)KHOCTBIO TIOBTOPHOM
3049 FX nopaboTaTh HaJl TEM, KaK IMOTYIUTh
aTTeCTalluH
@) TIOJIOXKUTEITBHYIO OLICHKY

3HaHME TEOPETUYECKOM dYacTh Kypca OIEHMBAETCSl C TOYHOCThIO J10 5 OauioB 1O

CJICAYIOIIUM KPUTCPUAM:

1. Crynent nomydaet 76-100% 6ajiyioB OT MAKCUMAIBLHOTO, €CJIM ITOKa3ajl
- FHY6OKI/I€ M TIOJIHBIC OTBETbBI Ha TCOPETHUYCCKUC BOIIPOCHI; FJIY6OKOC IIOHUMAaHHUeE

¢bu3n4ecKoil CymHoCTH NpoOIeMBl;

— YMCHHUC IIPOBOAUTHL JIOTUYCCKHUEC PACCYXKIACHUA U 0606H_IGHI/I$I H COIIPOBOXIATH HUX

COOTBCTCTBYIOIIMMHU JOKA3aTCIbCTBAMU,

2. Cryaent nonydaet 51-75% 6amioB oT MakCUMaIbHOTO, €CITH MTOKa3al
IyOOKHE W TIOJHBIE OTBETHI HA TEOPETUYECKHE BOMPOCHI C HE3HAYUTEIbHBIMU
MOTPEIIHOCTSIMH, 3aT€M HCIPABICHHBIMU CAMUM CTYACHTOM; MOHUMaHUe (HU3UUECKON CYITHOCTH

paccMaTpuBaeMbIX POOIIeM;

YMEHHE JIOTHYECKH PacCyaTh U IPOBOAUTH JOKA3aTEIbCTBA;
3. Crynent nosyvaet 26-50% 6amioB OT MaKCUMAaJIBHOTO, €CJTH TIOKa3all
IpU OTBETE HA TEOPETUYECKUE BOIPOCHI P HETOYHOCTEW, KOTOPHIE CTYACHT HE B

COCTOSTHUH CaMOCTOATCIIbBHO UCITPABUTD,

4. Crynent nony4daet 0-25% GaioB OT MaKCUMAIBHOTO, €CITH
HE BBITIOJIHEHBI TPEOOBAHMUSI, U3JI0KEHHBIE B TIPEIBIIYIINX TYHKTAX;

HET OTBCTOB HAa TCOPCTHUIYCCKUC BOIIPOCHI.

Ix3zamen oyenusaemcs 6 50 6annoe.

21.]'[5{ OLICHKH 3K3aMCHa MPEnogaBaTciib pPYKOBOACTBYCTCA CICAYIOIMMHU NPUHOUIIAMU:

50 ©0ammoB - TOKa3aHbl CUCTEMaTHYeCKWE M TIyOOKHE 3HAaHUS TP OTBETE Ha
TEOPETUUYECKHE BOIPOCHI OMIIETa, BBIMOIHEHA IPAaKTHYECKas 4acTh OMJIeTa B IOJHOM 00bEME;
40 OannoB - TMOKa3aHbBl CHCTEMAaTHYECKHEe M TIIyOOKHME 3HAHUSA TIpU OTBETE Ha

TEOPETUUCCKNE BOIIPOCHI 6I/IJ'IeTa, BBITIOJTHCHA MPAKTHYCCKasd 4acCTbhb oujieTa B IOJHOM O6’beMe, HO

IIPH OTBETE IOMYIICHBI HECYIIIECTBEHHBIE OIIHOKH;
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30 6anya0B — mMOKa3zaHBl HE CHCTEMaTHYeCKHMEe M HE TIIIyOOKME 3HAHHS NPU OTBETE Ha
TEOPETUYECKHE BOIPOCHl OMIIETa, MPAKTUYECKasi yacTh OUJIeTa BBIIIOJHEHA HE B IOJIHOM 00bEME,
MIPU OTBETE JIOIMYIEHO HECKOJIBKO CYIIECTBEHHBIX OMIMOOK;

20 0ayuI0B - MOKa3aHbl OBEPXHOCTHBIE 3HAHUA NPU OTBETE HA TEOPETUYECKHE BOIPOCHI
Ounera, mpakTU4YecKas dYacThb OwWieTa He BBIIOJHEHA, IPH OTBETE JOMYIIEHO MHOTO
CYILIECTBEHHBIX OIINOOK;

-IPOCTBHIE BOIPOCHI MO 3HAHHMIO OCHOBHBIX OIpeNeNeHuil U (OpMyN, BOCIPOU3BEICHBI
OTJeNIbHbIE ()parMEHTh MaTepHaja ¢ IOMOIIbIO IK3aMEHATOpa.

0 - monHOE HE3HAaHWE MaTepuaa.

15. MaTepuajibHO-TeXHHYeCKOe o0ecneuyeHue yueOHOro npoiecca

s mpoBeieHNs JIeKIMOHHBIX 3aHATHI TpeOyeTcsl ayJUuTOpHs Ha Tpymiy, o0opyaoBaHHAs
MEJIOBOW WJIM HHTEPAKTUBHOM JOCKOW, MYJIbTUMEAUNHBIM IPOEKTOPOM U 3KPAHOM.

1. JIns oOecriedeHuss Ja0OpPaTOPHBIX 3aHATHI 1O JaHHOMY Kypcy He0OXOIUMBI
CHCIMAILHBIM  00pa3oM OOOpyIOBaHHBIC ayJUTOPUH, YKOMIUICKTOBAHHBIE IPHUEMO-
nepeaaroneil annapaTrypou.

Hoyt0yk.

Beixon B UaTepHer.
Wi-Fi moctyn B Kopriycax yHUBEPCUTETA.
TexcToBbIE U 3TEKTPOHHBIE pecypchl HayuHoii OMOIMOTeKH YHUBEpCUTETA.
Crenapl

o0k WD

PexomengoBaHHas JuTepaTypa

Ne HaumeHnoBanne Koa-Bo Hanu4vue
n/n IK3eMILIAPOB | JJIEKTPOHHOM
B OuOIHOTEKE BepCUH B
JouHY IBC

OcHoBHas JInTEpaTypa

1. |Cucrembl MOOMIILHO# CBsi3H/ Yue6. mocobue

2 [[TapameTpsl GECIIPOBOIHBIX CHCTEM CBs3U | Vueb- MeTo.
mocooue

3. |babkos, B. H). Cetu MOOMIBLHOH CBS3U: YaCTOTHO-
TeppuTopuanbHoe mianuposanue / B. FO. babkos, M. A. 10

Bosniok, [1. A. Muxaiinos. - [2-¢ u3z. - Mocksa : ['opsigas
muaus - Tenexom, 2007. - 222 c.

bepnun, A. H. CoToBble cuctemsl cBs3M : yued. mocodue /

A. H. bepnmun. - MockBa : HHTepHET-YH-T HHPOPM. 15
rexHojoruit : BUHOM. JlaGoparopust 3HanwmiA, 2009. - 359
C.

JonmosHuTEIBbHAS JIUTEPATYPA

1. MakoBeeBa, M. M. CucteMbI CBSI3M C ITOJIBMKHBIMU -
o0bekTamMu : Yuebd. mocodue A CTyJeHTOB BY30B CBSI3H, 12
oOyuatom. o criertmanbHocTr 201200 "Cpeactia cBs3H €
MOJABMKHBIMU 00bekTaMu" / M. M. MakoBeesa, 1O. C.
IIIunakoB. - M. : Paguo u cBs3w, 2002. - 440 c.

2. | TenekoOMMyHHUKAITMOHHBIE CHCTEMBI M CeTH : [B 3 ToMax] : +
ydaeOHOe TTocobue i CTYACHTOB BY30B CBA3H U KOJUIEIKEH.
T. 2 : Paguocssassb, panuoselianue, TejaeBuaeHue / noa pea. B. 10
II. [yBanosa ; I'. II. Karynun, I'. B. Mamues, B. H.
ITomantononyno, B. II. lyBanoB. - M. : Topsuas Jlunus-
TenexomMm, 2005. - 672 c.
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13. IIporpammHoe o0ecnieyeHne

1. Windows 7 PRO (kxoprioparuBnas nurensust JOHHY Ne 46484614);

2. Microsoft Office (kopmoparuBnas nuiiensus JOHHY nmunensus Ne 46472919);

3. Microsoft Visual Studio (nmmuensust mporpammbl DreamSpark mst Beicmmx y4ueOHBIX
3aBeICHUN);

4. Jluuensuu GPL, Apache, BSD mns cBobomnoro mporpammuoro obecrieuenus: FreeLab,
Scilab, R Studio, Python, Eclipse, Free Pascal, Tries Mode, Prolog, Autusupyc Kacmnepckoro,
Linux Fedora, Libre Office, Adobe Acrobat Reader, xPDF, Blender, KOMIIAC-3D LT,
Paint.NET, Gimp.

Pabouas mnporpaMMa paccMOTpeHa M HepeyTBEp)KIAeHa Ha 3acelaHuu  Kadenpbl
pannodu3uKy 1 MHOOKOMMYHHUKAIIMOHHBIX ¢ M3MEHEeHUsIMU (0e3 n3meHenmii) Ha 2020-2021 rox.
IIpoTtokon 3acenanus kadeapst Ne oT

3aB. kadenpoit PO u UKT B. B. Jlanunos

PaGowas mporpamMa paccMOTpeHa H TEpeyTBEp)KIACHAa Ha 3acelaHuu  Kadenpbl
paanodu3uku U UHGOKOMMYHUKALMOHHBIX ¢ U3MeHEeHUsAMU (0e3 u3meHenuit) Ha 2021-2022 ron.
[TpoTokon 3acenanust kaheaps Ne oT

3aB. kapeapoit PO u UKT




