MunucTepcTBO HMGPOBOro pa3sBUTHS. CBSI3H H MACCOBBIX KOMMYHHMKALMH poccHiickoi (eiepa-
LUK
denepaibHOE rOCY1aPCTBEHHOE O10/KEeTHOE 00pa30BaTeNIbHOE YyUPEeskKJAEHHE BBICIIET0 00pa3o-
BaHuA «CHOMPCKHUIH rocy 1apCTBEHHBIN YHHBEPCUTET TEIEKOMMYHUKALMI 1 HHPOPMATHKHY
(Cuol'YTHU)
Vpanbckuit TEXHHYECKHI HHCTUTYT CBs3H ¥ uHpopmaTuku (Guiman) B
r. Exatepunbypre
(YpTUCH Cu6I'YTHN)

YTBEPXKJIAIO
Jnpexrop YpTUCH Crol'YTH
i, 2 —7E A Munnua

IIporpamma BCTyNUTEILHBIX UCIIBITAHUIA

AJISl IOCTYNAKIIUX B ACMUPAHTYPY

Hayynas cnenmanbHOCTh: 2.2 DiIeKTPOHHKA, POTOHHKA, NPUGOpPOCTpPOEHHE H
CBSI3b

Hamnpagsnennocts 2.2.15 «Cucrembl, CeTH H YCTPOIMCTBA TEJIEKOMMYHHKALHIT»

®opma 00y4eHHs: OUHAS
Cpoxk obyuenus: 4 roaa

I'on nadopa:2023

ExarepunOypr, 2023



1.0BJIACTH IPUMEHEHHUSA U HOPMATHUBHBIE CCBIJIKHN

[lenpr0 BCTYNUTENBHBIX HCIBITAHUM B  aCUPaHTypy IO HAy4YHOH
cnenuabHOCTH 2.2.15 «CHcTeMBbl, ceTH U YCTPOICTBA TEJIeKOMMYHUKALMID)
SIBJISICTCS TIPOBEPKA YPOBHS 3HAHHUH IMOCTYHAIONMIETO B MPOdeCCHOHAIBHON chepe
JEATEeIIbHOCTH, JIOCTaTOYHOTO JUIsl TPOJIOJKEHUS BBICIIETO 00pa3oBaHUsl B acIiu-
paHType MO MporpaMmaM MOJTOTOBKM HAYYHBIX M HAay4YHO-TIEIarOTUYECKUX Kal-
pOB.

B acnupanTypy npuHHUMAOTCS JIMla, UMEIOIUE BhICIIee MPoQecCHOHATbHOE
oOpa3oBaHue, MOJTBEPKIACHHOE AUILUIOMOM CIEIMATUCTa WM Marucrpa, Wiu
UMEIoIKEe BhbIcIee MpodeccuoHaNbHOEe 00pa3oBaHME, MOJYYEHHOE B o0Opa3oBa-
TEJIbHBIX YUYPEKICHUSX WHOCTPAHHBIX TOCYAApCTB. 3a cueT OIOJKETHBIX CPEJICTB
MMEIOT MpaBO 00yyaThCs JUIA, MOJydaroiue oOpa3oBaHUE BIEPBBIC (CHEIUATIH-
cThl 1 MarucTpsl). [IpueM B acnupantypy periamentupyercs «llpaBunamu npue-
Ma B actiupantypy YpTHUCU Cudl'YTN».

[IporpamMma BCTYNUTEIbHBIX UCIIBITAHUN BKJIFOYA€T OCHOBHBIE TEMbI JUCIH-
wuH OIT BO 6a30Boii yactu npohecCHOHAIBHOTO IUKJIA MTOATOTOBKHU CIIEUAIIH-
CTOB U MAarucTpOB IO HAMPABJICHUIO «DJIEKTPOHUKA, PATUOTEXHUKA U CHUCTEMBI
CBSI31»,JOTIOJTHUTEIIbHBIC JUCHUIUIMHBI BapUATUBHOM 4YacTU MPO¢deCCUOHATBHOTO
[IMKJIa, OTPa)alolllMe OTpaCIEBble OCOOCHHOCTU B cdepe HHPOKOMMYHHKAIUH.
[Iporpamma copMupoBaHa Ha OCHOBE (perepaibHBIX T'OCY/IapCTBEHHBIX 00pa3o-
BaTEIbHBIX CTAaHAAPTOB BBICIIETO OOpa30BaHUs MO MPOrpaMmaM CIeNUaIuTeTa U
MarucTpaTypsbl.

2.CTPYKTYPA BCTYIIUTEJbHBIX UCITBITAHUIA
N KPUTEPUU OLNEHKHA

BerynuTtenbHble UCHBITAHMS ISl TOCTYMAIOIIMX Ha oOydyeHre mo oOpa3zoBa-
TEJIBHOW MPOrpaMMe BBICHIETO 00pa3oBaHUsl- MPOrpaMMe MOATOTOBKM HAYYHBIX U
HAy4YHO-TIEAArOrMueCcKMX KaJpoB B aCIMpaHType MO HAyYHOUH CEeHHATbHOCTH 2.2
JIeKTPOHHUKA, (OTOHUKA, NIPUOOPOCTPOEHHUE U CBAA3b, HANIPABJIEHHOCTD 2.2.15
«Cucrembl, CeTH U YCTPOICTBA TEJIEKOMMYHMKALNM» COCTOUT U3 JIBYX YaCTEH:
’K3aMEHa U y4eTa UHAUBUIAYAJIbHBIX JOCTHKECHHM.

BerynurenbHble 5K3aMEHBI MOTYT MPOBOAUTHCS B OYHOM, TaK U B IUCTaHLU-
OHHOM (popMaTe ¢ UCIOJIb30BaHUEM MH(POPMAIIMOHHBIX TEXHOJIOTHUH.

CyMMa KOHKYpPCHBIX OaJIJIOB MOCTYMAIOLIETO CKIAAbIBAIOTCA U3 CyMMBI Oall-
JIOB, MOJYYEHHBIX Ha HK3aMEHE IO CIEHUAIbHOCTH U CyMMbl OajjioB, HAUHUCIICH-
HBIX 34 UHJIMBU1yaJIbHbIE JOCTHKECHHUS.

B ciyyae HaGopa mocTynarmIMMyA PaBHOTO KOJIMYECTBA 0aJJIOB, MPEUMYIIIE-
CTBO MOJIy4YaeT MOCTYNAIOLIUNA, COOTBETCTBYIOIIUMN MIEPEUYUCICHHBIM HUXKE KpUTE-
pUsM.

Kpurepuu npencrapieHbl B HOPsAIKEe YObIBAHUS 3HAYUMOCTH.

1) mpeumyIecTBO MpPU 3aYMCICHUHU TMOJIY4aloT MOCTymnaroliue, HaOpaBiiue
HanOOJIBIIYI0 CYMMY KOHKYPCHBIX 0ajlJIOB 32 BCTYNUTENbHbIC UCTIHITAHUS U 32 UH-
JMBUIYyalIbHbIE JOCTUKEHNUS,



2) mpH paBEHCTBE KOHKYPCHBIX OajyIoOB - MO YOBIBAaHWIO KOJMYECTBA OasioB
10 pe3yjbTaTaM BCTYNMUTEIHHOTO HCHBITAHUS, IO YOBIBAHUIO CyMMbI KOHKYPCHBIX
0aIoB, HAYMCIICHHBIX 332 MHAWBHyaJbHBIE IOCTH)KEHHS. B CHOPHBIX ciydasx
OKOHYATEIbHOE PEUICHUE IPUHUMAETCSI PUEMHON KOMUCCHUEM.

2.1 DK3aMeH o cnenuaJbHONM TUCIHIIINHE

OueHka 3HaHWI MO CHeNUaTbHOW JUCIUIUIMHE IPOBOJIUTCA B YCTHOU (hopme
c o0s13aTeNbHBIM 0()OPMIIEHHEM OTBETOB Ha BOIIPOCHI OMJIeTa B MMChbMEHHOM BHJIE.

AOUTYpHEHT IOJyJyaeT JiBa BOIPOCa, COOTBETCTBYIONIUX MTporpaMme (CM.11.3),
TPEThE 3aJaHUE TIPEIIOIAracT MPOBEPKY YPOBHS BIAJCHUS HHOCTPAHHBIM SI3BIKOM
(uTeHHEe W KpaTKUM Tepecka3 TEeKCTa IO CIEIUaIbHOCTH cO ciaoBapem). Ilocty-
naroueMy npeaoctaniserca 40 MUHYT Ha MOJATOTOBKY, ITOCJIEC YEr0 OH OTBEYAET Ha
BOIIPOCKI. AOUTYPUEHTY MOTYT OBITh 3aJiaHbl JOMOJHUTEIbHBIE BOIIPOCHI UJIU 3a-
Jlayd B paMKax MporpaMMbl SK3aMeHa.

MakcuManpHass BO3MOJKHAsS OIIEHKA 3a PK3aMEH I10 CIICIHAJIbHOCTH COCTaB-
aset 1006amm0B (MakcUMaJIbHBIN Oat ckiaapiBacTes u3 40 0amioB 3a KaKAbIM U3
MEPBBIX ABYX BOMPOocoB 1 20 0auioB 3a TpeThe 3ajanue). s yuacTusi B KOHKypce
M0 UTOTaM 3K3aMEHa MO CIEIUaIbHOCTH Heo0XoauMo Habpath He meHee 30 Oai-
70B. Ouenka ot 1 10 29 6amioB cuuTaeTcsi HEYJOBIETBOPUTEIBHOM.

2.2.0ueHKa WHAMBUAYAJIbHBIX JOCTHKEHUI M MCCJIeI0BATEIHLCKOIO IMO-
TEeHIHAJIa

2.2.1 OueHka MHIMBUAYAIBHBIX JOCTHKEHUN U UCCIEN0BATEILCKOTO MOTEH-
nuana (mopTdoano MOCTYNaIIero) OCHOBBIBACTCS Ha IPEJICTABICHHBIX MOCTY-
MAIIMM TTOATBEPKIAIOIMINX JOKyMEHTax. AOWTYpHEHT BIIpaBe NPEIOCTABUTH
MOJATBEPKACHUSI MHIWBUIYATbHBIX JTOCTUKEHUU B COOTBETCTBUU C pazjeiom 2.2,
B TOM YHCJIE€ PEKOMEHAAIMI0 HAyYHOTO0 PYKOBOJMTEJS, B KOTOPOM H3JaraeTcs
MHEHHME O HAy4YHBIX CHOCOOHOCTAX MOCTYMaloiero, cPopMrUpoOBaHHOE B XOJ€E CO-
OeceoBaHuUs WK MPEANIECTBYIONIEH HAYYHO-UCCAEI0BATEILCKON AEATEILHOCTH U
COTJlach€ Ha OCYIIECTBJICHUE PYKOBOJACTBA. B ciyuae He mpeAcTaBiICHUs MOCTY-
MAIIMM MOATBEPKIAIOMINX WHIUBUIAYATIBHOE JTOCTUXKEHHE JOKYMEHTOB, Oaslibl
3a JJaHHOE JOCTHIKEHHE HE 3aCUMTHIBAIOTCS. MaKCHMalabHO BO3MOXKHas OIlCHKA
WHJMBUAYAJBHBIX JOCTHKEHUHN cocTaBiisieT 80 O6aioB.



2.2.2KpuTepun o1leHKH nOpTQOIHO:

Ne Bun noctmxe- Craryc JOCTHXKEHUS Crnioco6 Hauncnen- | Makcu-
HUS MOJITBEPKICHUS HBII Oa | MajlbHOE
YHUCIIO
OaJIoB
1.1 | Ilybnukamu- Hamnune omyOnukoBan- | Cecpuika Ha  crpa- | 100amioB/4n 25
OHHAasi AaKTHB- | HBIX CTaTell M3 MepeyHs | HUIly B COOTBETCT- | CJIO COABTO-
HOCTh Scopus wunmu  Web of | Bytoueit 6a3e naH- poB
Sciencc®**, *** HBIX
1.2 Hamuune omyGmukoBan- | Ccpuika Ha  cTpa- 5 6an-
HBIX CTaTeld M3 IEepeyHsl | HUIy B COOTBETCT- | JIOB/YMCIIO
BAK P® (3a nocnegnue | Byromieid 0aze JaH- | COaBTOPOB
2 roma)*k FHkE HBIX
1.3 Hamnuue nayunwix my0- | Ccbuika Ha  cTpa- 3 Gai-
JUKalMA B W3JAHMAX | HULY B COOTBETCT- |  JIa/4MCIIO
MEXIYHapOJHbIX , HH- | Bylolllell 0a3e JaH- | COaBTOPOB
JEKCUPYEMBbIX B HAyKO- | HBIX
METpUYeCKOi 0Oa3e maH-
weix PUHI] (3a mocnen-
HEE 2 TOI)** H4k ik
1.4 B cnyuae orcyrctBus | Pedepar na temy | 0-5 6amios 5
HAYYHBIX TyOJIMKaIui IUTAHUPYEMBIX HC-
CJIeZIOBaHUI B paMm-
Kax BBIOpaHHOM
uist  oOyueHus: B
acrHpaHType clie-
IIUAJILHOCTH
2.1 | Pe3ynbTarsl [Tatent ©Ha mnonesnyio | Konus mnareHta c 6 10
MHTEJUIEKTY- MOJIeNIb WUJIM CBHJIETENb- | yKa3aHUEM aBTOpa
albHOM  Jiesd- | CTBO O  PETHUCTpauuu
TEJIbHOCTH nporpamMbl OBM u 6a3
JTAHHBIX
2.2 Hannuue 3asBkm Ha ma- | Kommss  3asBku ¢ 4
TEHT Ha TOJIE3HYI0 MO- | YKa3aHHEM aBTopa
JIe7ib,  TPOMBILLJICHHBINA
oOpaser], perucTpaimio
nporpammbl OBM u 6a3
JTAHHBIX
3.1 | Yuactue B Ha- | Anpobauuu  (aoknazasl) | TUTynbHBI  JHCT, 2 10
YUYHO- pE3yIbTaTOB HAy4YHO- | 0OJIO’KKA H3JIaHMS,
TEXHUYECKUX | UCCIIEIOBATENbCKOM pa- | CTpaHUIa  COJep-
MEpONpUATH- | OOTHI Ha HAYYHO- TEXHH- | )KaHUS C ITyOJIHMKa-
X, TPOBOAM- | YECKUX KOH(PEpEeHUUsX U | IHeH, epBOM
MBIX MUHOOp- | cHMIIO3MyMax  BCEepOC- | CTpPaHMIIbI  ITyOJu-
Haykn M Poc- | cHiickoro ypoBHs Kaluu (CChUIKM Ha
CUM WIN Opra- nyOJIMKALIUIO)
3.2 | HuzanuaMu | Anpobauuu  (Aoknazasl) | TUTynbHBI  JHCT, 4
IIOABEIOMCT- | pe3yJIbTaTOB HAY4YHO- | OOJIOKKA H3JIaHMUS,
BEHHbIMU  (e- | uccae0BaTeIbCKOM pa- | cTpaHula  comep-
JepajibHbIMU OOTHI Ha HayYyHO- TEXHU- | XKaHUA C MyOJIMKa-
OpraHaMu HC- | YeCKUX KOH(EPEHIUAX U | IIHEH, epBOi
NOJHUTEIBHON | CHMIO3MYMax MeEXJyHa- | CTPaHHMLIbI ITyOJu-
Biaactu PO POJTHOTO YPOBHSI Karuu (CCBUIKM Ha
MyOIMKAIUIO)




4.1 | Pe3ynbTarsl Jumuiom o mpensinymem | Konus auninoma 5 5
oOpasoBareiib- | ypoBHE 00pa30oBaHUs
HOU gnesrtenb- | C oTnuyuem

HOCTH
5.1 | Pexomennanuu | CornacoBanue mnpenrno- | [lucemennoe  co- 30 30
HAYyYHOTO pY- | JJaraeMoro Hay4yHOro py- | IJlacue Mpearosia-
KOBOJIUTEIS KOBOJUTES raeMoro Hay4HOTO
PYKOBOJTUTEIIS
HToro makcumym 80

* - OxpyriaeHue OajIoB OCYIIECTBIISIETCS MO NMPaBUIAM MaTEMaTHYECKOIO
OKpYTJIEHUS, ToCTUKeHUs MeHee 0,5 OaljIoB HE yUUTHIBACTCA.

*% - JIOKyMEHTBI O IPUHATHUU CTaTbU B II€4aTh, IPU YCIOBUU OTCYTCTBHS
nyOJuKalM Ha MOMEHT OKOHYaHHUS CpOKa IpHeMa JOKYMEHTOB, HE pacCMaTpH-
BaIOTCSl.

EE - myOnMkanuu B KypHaiax, UCKIIIOUeHHbIX u3 cnucka PUHIL, ve mpu-
HUAMAIOTCS.

kkxk - [lyOnukaruu, HWMEIOIME OJHOBPEMEHHO HECKOJIBKO CTaTyCOB
(WOS/Scopus.BAK,PUHII u ap.), yduThIBaIOTCA OJAHWH pa3 MO HAMBBICIICH KaTe-
TOPUH.

[TonyueHHble Oayibl CYMMHPYIOTCS W NPUOABIAIOTCA K OajiaM, MOJTy4YeH-
HBIM Ha BCTYNUTEILHOM UCIIBITAHUHU.

2.2.3 TlogcueroM OayIoB 3a MHAMBUAYAJIbHBIC JOCTHXKCHHUS 3aHHUMAETCS K-
3aMEHaIlMOHHAasi KOMUCCHS TTOCJIE 3aBEPIICHUS dK3aMEHa IO CIEUATIbHON AUCIIH-
TJIMHE.

2.2.4 TlpeuMylieCTBEHHOE NIPaBO HAa 3a4KMCICHUE MPU MPOUYUX PABHBIX YCIIO-
BUSIX MMEIOT MOCTYyMarnue, HaOpaBiiue HauOoJbIIee KOJWYECTBO OasjioB 3a
MyOJIMKAIIMOHHYIO aKTUBHOCTh. CIeyIONMMH IO IPUOPUTETHOCTH SBJISIIOTCS: Ha-
JUYUEe PEKOMEHJATEILHOI0 MMChbMa HAYYHOTO PYKOBOAMTEINS, CPEIHUN Oaill Iu-
MJoMa MarucTpa WM ClelualnuTeTa, B Clydyae COOTBETCTBHUS AUIIIOMAa Hay4YHOMU
CIEIUAIBHOCTH, 10 KOTOPOM TOKYMEHTHI B aCIIUPAHTYDY.

2.2.5. UnauBuayainbHble JOCTUAKEHUS JOJKHBI COOTBETCTBOBATH YKA3aHHOM
B 3a51BJICHUM HAYYHOU CTIEI[UATBLHOCTH.

2.2.6. JloxkyMeHTbl , MOATBEPKIAIOIMIME WHIAWBHAYaJbHbIE JIOCTHKECHHUS,
JIOJKHBI OBITH TTOJTMHHBIMH.

2.2.7.1lpueMHast KOMUCCUS OCTABJISIET 32 COOOM MPaBO OT3bIBA WHIUBUTYATb-
HOTO JIOCTMDKCHHS Ha JIFOOOM JTare MPUEMHON KOMITAaHWHM O€3 YBEIOMJICHUS TO-
CTYNAlOIEeT0, €CIM WHIAWBHUIYaJbHOE IOCTUKEHHE HE COOTBETCTBYET IYyHKTaMm
2.25.,2.2.6.




3. COAEP’KAHUE ITPOI'PAMMBI 9 K3AMEHA
11O HAYYHOHU CIIEHUAJIBHOCTH

2.2.15 CucreMbl .CeTH U YCTPOUCTBA TEJIEKOMMYHHUKAIIAN
(ocHo8Hble pazdenbl HAYKU U meMbl N0 HAYYHOU CHeYUuaibHOCMU, N0 KOMOpOl
npoBepsomcs 3HAHUSL)

1. ApXUTEeKTypa CUCTeM U CeTell TeJeKOMMYHHUKAIIM.

1.1. Ocnoebt cemegvlix mexnonozuii

ApPXUTEKTypa U OCHOBHBIE 3JIEMEHTHI TEIEKOMMYHHUKAIIMOHHBIX CETEel. Ap-
XUTEKTYpa B3aUMOJECHCTBUS OTKPBITHIX cUCTEM. CeMUYypOBHEBASI MOJIENb B3aUMO-
nerctBust oTKpbIThIX cucteM (BOC). YpoBHU Monenu U QpyHKIUHU, peain3yembie
Ha KoM U3 €€ ypoBHel. OcHOBHBIE dneMeHThl Mojiesid BOC: ¢pyHKIIMOHATBHBIN
YPOBEHb, yCiIyra, ciiy>k0a, coeuHeHue, OJOK AaHHBIX, IPOTOKOJ cBsi3u. Onpene-
JIEHUE MPOTOKOJIa CBA3M M €ro Ha3HaueHue. [IoHsATME MpPOTOKOJIBHOIO CTEKa U
npoduis npoTokonoB. CrocoObl crienu@uKauud U Bepu(pUKaum TeIEKOMMYHH-
KAIIMOHHBIX MPOTOKOJOB. [IpoTokonsl ¢pusnueckoro ypoBHs. [IpoTokosbl kaHaIb-
HOTo ypoBHA. OCOOEHHOCTH MPOTOKOJIOB JIS JIOKAJBHBIX U IJIOOANIBHBIX CETEH.
[IpoTOKOJBI, TPUMEHSAEMBIE B JOKAJIbHBIX CETSAX. MeToAbl KOMMYTallMd B CETAX
TernekoMMyHuKauuid. [IpuHnumner odecneueHuss HGOPMAIMOHHON O€301TaCHOCTH.

1.2. Cucmemul u cemu meneKOMMyHUKauui.

Cern u cuctembl TeIeKOMMyHUKanuii. HazemHsble cpencTBa CHCTEM U ceTel
TerekoMMyHuKanmii. CeTu mpoBoiHOM Teneponnn. Paaropeneiitnple THHUU CBSI3U.
Cucremsl cOTOBOU CBSI3H. TPaHKMHIOBBIE CUCTEMBI CBsA3H. CIIEUANIbHBIE CUCTEMBI
CBSI3U: BOMCKOBBIE, C TIOJIBOAHBIMU WM MOJ3EMHBIMU O00BbeKTaMHU U Jp. CHCTEMBI
CIYTHUKOBOH CBsi3U. OCOOCHHOCTH OpPraHM3alliy CIIyTHUKOBBIX CETE Ha OCHOBE
reoCTalMOHAPHBIX M HU3KOOPOUTAJIBHBIX CIYTHUKOB CBsI3u. IMHUTAallMIOHHOE MO-
JETUPOBAHUE CUCTEM CBSI3U. DTambl MOCTPOEHUS MOAENH. YKHCIEHHOE MOIEIUpPO-
BAHME MPOLIECCOB B CUCTEMAX CBS3HM. JTaIlbl NOCTPOEHUsI mMonenn. CpaBHUTEINb-
HbIN aHanu3 nokosieHu# ceteil. [Ipuniumner odecneyenus nH(MOpMaIMOHHOM Oe30-
nacHOCTH. CeHCOpHbIE CEeTH MX CTPYKTypa, OCHOBHBIE MPOTOKOJbl. MaremaTuue-
CKasi MOJIEJIb IMHAMHYECKH PEKOHPUTYPUPYEMOI CEHCOPHOM CETH.

1.3 Humepuem eewju

Oranonnas mozaeinb [oT cormacno MCO-T Y.2060. @yHKIHOHAIbHAS MOJETH
apxutektypsl loT-A. ZigBEE, Ha3nHaueHuwe, XapaKTepUCTUKH, TPUHIIUIBI TIO-
cTpoenus ZigBee ceteit.

2. Teopusi mocTpoeHus NHPOKOMMYHUKANMOHHBIX CeTell U CUCTEM

Ponp u mecto napoxommyHukannoHHeix cucteMm u cererr (MKCuC) B dop-
MUPOBaHUU MHPOKOMMYHHUKAIIMOHHOU cTpyKTYyphl oOmectBa. MKCuC kak 60iib-
e U cioxHbie cucteMbl. [Tonstue 6onpiux cnoxHbix cucteM (BCC).OcHoBHBIE
npobnemsl co3ganusi BCC. Metoapl nepenayn CUrHajIOB MO Pa3IMYHBIM cpefam
nepeaayn U KaHaigam cBsizu. OCHOBHbBIE MOJIEIM U XapaKTEPUCTUKU HUHPOpMaLU-
o"Horo Tpaduka. Ceresnie Tononoruu UKCuC. Ilokazarenu QyHKIIMOHUPOBAHUS
(ITd) UKCuC. Pacuer u obecneuenue [1d MKCuC. MeTtoapl ynpaBieHus xapak-
tepuctukamu u napamerpamu MKCuC. I[lpuMeHnenune Mojenu B3auMOIEHCTBUS



oTkpbIThIX cucteM B MKCuC. UuTepdeiichl 1 mpoTOKOIBI B3aUMOJICHCTBUS , PU-
Mmensemble B coBpeMeHHbIX NKCuC. IlepcnektuBel pazsutus UKCuC.

3.Hanpapiswine TeJIeKOMMYHUKAIIMOHHBIE CPeldbl

CoBpeMeHHass onTuyeckas CBs3b. OCHOBBI 3JEKTPOJAMHAMHUKUA ONTHYECKUX
JUHANA CBsI3U. Teopuss HaNpaBIAIOMMX ONTHUYECKUX cUcTeM. KoHCTpyknmu n Xa-
PAKTEPUCTUKH ONTHUYECKUX JIMHUMN CBSA3U. BIMsiHME BHEIIHUX BO3JCHCTBUN HA OII-
TUYECKUE JIMHUM CBSI3M M Mephl 3amuThl. Monenu kanaioB cBs3u. Kimaccuduka-
1Us, XapaKTepUCTUKU. MaremaTuueckue mojenu. Teopus z-mpeoOpa3zoBaHUS.
KoHCTpyKIIMM M XapaKTEpUCTHKA MHOTOCEPALMBUHHBIX ONTHYECKHX BOJIOKOH.
[IpoGnema B3auMHBIX BIUsSHUN. Peanuzaius anropuTMoB nu@poBoi GpriibTpanuu.
Tpancepcanbubiit [{D, cuctemuas GyHKIMSA, UMIYJIbCHAS U YACTOTHAsI XapaKTe-
puctuku. PexypcuBnbie LI®. Peanuzanus anroputMa ONTUMAaIbHOIO MpHUEMa Ha
OCHOBE corjacoBaHHbIX PuibTpoB. Ontuyeckue BosokHa G.652, G.653, G.655,
(G.654: KOHCTPYKLHS, OTIIMYUTEIbHBIE OCOOEHHOCTH, XapaKTEPUCTHKHU, OOJacTH
NpuMeHEeHUs. BiusiHue BHENMIHUX BO3JEHCTBUI HA JIMHUM CBSI3U M MEPHI 3aIlUThHI
ot HuX. Onucanne marematudeckod monenu. Texunonorus OTN/OTH, ctek npo-
tokosioB OTN (mporokonsr OPU, ODU, OTU), uepapxus mnporokonoB OTH.
Knaccuduxanus BugoB npeodpazoBanusi Oypre. AIroputm ObICTPOro npeodpaso-
BaHus @ypre. [Ipssmoe u odpatHoe z-npeodpazoBanue. CBsI3b ¢ IpeoOpazoBaHUEM
Jlarutaca u @ypre. CBoiicTBa z-nipeodpazoBanus. MoTyJISIus ONTUYECKOTO U3ITY-
yenusi. Knmaccudukanuss BumoB momynsuuu. [IpuHIMN BHEIIHEW MOIYIISIUU.
[Tpuniun neictBust Moayisitopa Maxa-3enaepa. Texnomoruu OFDM, N-OFDM.
XapakTepuCTUKH, TPEUMYIIECTBa, 00JIaCTh MPUMEHEHHS. AHAIIN3 MPOOJIEMbI YBe-
JIMYEHHS TPOIMYCKHOW CMOCOOHOCTH COBPEMEHHBIX ONTHYECKUX TPAHCIOPTHBIX
ceTell u myTu ee perieHus. [lpuem TUCKpeTHBIX COOOIIEHUHN B KaHallaX CO cocpe-
JIOTOUYCHHBIMHU U UMITYJIbCHBIMU TTOMEXaMHU

4.2J1eMeHTbI TEOPUH MACCOBOI0 00CTy:KUBAHUA.

OCHOBHBIC TOHSATHSI MAacCOBOrO OOCHTYKMBaHMsI, KiIacCU(PUKAIMS CUCTEM
MaccoBoro oociyxkuanus (CMO), TUTIOBBIE paclpeiesieHUs] B TEOPUU MacCOBOTO
obOciyxuBanusi, nokazarenu sdpdexktuBnoctu CMO, teopema Jluttia, oGnactu
npuMeHeHus1, metoabl uccienoBanuss CMO. Mojenu BXOAHBIX TOTOKOB. CTaruo-
HapHBIC W HECTAIIMOHAPHBIC TOTOKUA. DKCIIOHEHITMAIBHOE pACIPEACIICHUE U TTY-
accoHoBckuil motok. CpoiictBo PASTA. Mapkosckue CMO. Cucrtemsl ypaBHe-
HUs paBHOBecHs. Meroanka pacuéra mokasareneil 3pPeKTUBHOCTH MapKOBCKUX
CMO. Monenu obciyxuBanus Tpaduka peaibHOro BpeMeHu. CucrteMbl ¢ 0ecKo-
HEYHOM U KOHEYHOU ouepenbro, MHOrokaHaibHeie CMO, CMO c otkazom, CMO
C KOHEYHBIM W OCCKOHEUHBIM YHCIIOM MCTOYHHUKOB HArpy3ku. MyJbTHCEPBUCHBIC
MOJIEJIN y3JI0B JIOCTYyMa W CETH CBsI3U. Mojenu o0CayKMBaHUsI AIAaCTUUHBIX JIaH-
HbIX. MeToasl uMuTaMOHHOTO MoAenupoBanusi CMO. OCHOBHBIE MOJIENIN U Xa-
PaKTEpUCTUKH UHPOPMALIMOHHOTO Tpaduka.

S becnipoBoaHbIE CeTH
Knaccudukanusa cucrem OecripoBogHOTO AocTyna. Xapaktepuctuku. Cpas-
HUTEIBHBIA aHamu3. Moxaenu Tpaduka st onleHKu pecypca cekropa cetu LTE.



[Mpunuumnel nocrpoenus cereir LTE-Advanced, MeTonbl MOAyISILIMM, YaCTOTHI, ar-
perupoBaHue criektpa. AyreHtudukanus B cOToBbiX ceTsax. Cetn Wi-Fi.
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