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1. Mecto nucuummabl (Moayiis) B ctpykrype OITOIT BO:
JucuumnivHa (MOAY/b) OTHOCUTCS K YacTH AMCLUUIUIMH OCHOBHOHM INpodeccroHaIbHON 0Opa3oBa-
TEJIBHOM IpOorpamMMsl, (GOPMUPYEMbIX YUaCTHUKAMU 00pa30BaTeIbHbIX OTHOILICHHUH

2. Bxoanple TpeOoBaHuUs U1 OCBOCHUS JUCHUILIMHEI (MOJIYJIS), IPEIBApUTEIbHbIEC YCIOBHS (€cin
eCTb):

VYuyamyecs: T0JDKHBI BIIAICTh 3HAHUSAMH O MPUHIMIIAX pabOTHI TPaJAUIIMOHHBIX KOMITBIOTEPHBIX Ce-
TEH, MPOrpaMMHO-KOH(PHUTYPHPYEMBIX KOMIIBIOTEPHBIX CETell B 00bEME, COOTBETCTBYIOLIEM OCHOB-
HBIM 00pa30BaTelIbHBIM IpOrpaMMaM OakajaBpuara 10 YKPYHHEHHBIM TIPYIIaM HalpaBlICHUN H
cnenuanbHoctert 01.00.00 «Martemaruka u Mmexanukay, 02.00.00 «KommnbrorepHsie 1 nHbOpMaIu-
OHHBIC HAYKM»

3. Pe3ynbTaTsl 00ydeHUs IO TUCIUIUIMHE (MOIYITIO):

IlnanupyemMble pe3yJbTaThl 00y4eHHs 10 JHCHHUILINHE (MOAYJIIO)

®opMupyeMble KOMITETEHIHH
(k00 u naumenosanue komne-
menyuu)

PesyabTaThl 00yuyeHus
(BHanus, ymenus)

[1K-4. CnocobGeH pyKOBOIUTh
IPOEKTaMH 10 CO3JaHUI0 KOM-
IUIEKCHBIX CHCTEM HCKYCCTBEH-
HOT'O MHTEJUICKTA.

[1K-4.1. PykoBoauT pa3paboTKOIl apXUTEKTYpbl KOMIUIEKCHBIX
CHCTEM MCKYCCTBEHHOI'O MHTEIUIEKTA.

[1K-4.2. OcyuiecTBisieT pyKOBOJICTBO CO3JJaHUEM KOMILIEKCHBIX
CHUCTEM MCKYCCTBEHHOTO MHTEJUIEKTA C MPUMEHEHUEM HOBBIX
METOJIOB M aJITOPUTMOB MAllTMHHOTO OOYYCHHS.

[TK-7. CnocoGeH pyKOBOAUTH
IIPOEKTaMU 10 CO3JaHHI0, BHE/I-
PEHHUIO U MCIIOJIb30BAHMIO OJ1-
HOM MJIM HECKOJIbKUX CKBO3HBIX
U (POBBIX CYOTEXHOJIOTUH HC-
KYCCTBEHHOT'O MHTEJJIEKTA B
MPUKJIAJIHBIX 001acTAX.

[1K-7.1. PykoBOOUT npoeKTamMu B 00JaCTH CKBO3HOM U(POBOM
cyorexnonorun «O0paboTKa ECTECTBEHHOTO SI3BIKaY.

[1K-7.2. PyKOBOAWUT MPOEKTaMHU B 00JIACTH CKBO3HOW ITU(PPOBOH
cyorexHonorun «PexoMeHaTeIbHbIe CHCTEMBI U CHCTEMBI IO/~
JePKKU TIPUHSTUS PEIICHUI.

4. O0beM JUCHUILTUHBI (MOIYJsl) COCTaBiseT 3 3.€., B TOM uucie 24 akaJeMHYeCKHX yYaca KOH-
TaKkTHas paboTa C mpernoiaBareieM - 12 akaJleMUYeCKUX Jaca 3aHATUN JCKIIMOHHOTO THa, 12 aka-
JEMHUYECKHX YacOB 3aHSITHM MPaKTHUYECKOTO TUIMA, 82 aKkaJeMHUECKUX YaCOB Ha CaMOCTOSITENbHYIO
paboty oOygaronuxcs.



5. ConepxaHue AUCIUILTUHBI (MOYJIs), CTPYKTYPHPOBAHHOE MO TeMaM (pasjesiaM) ¢ yKa3aHHueM

OTBCACHHOI'O Ha HUX KOJIMYECTBA aKaACMHUYCCKUX 4aCOB U BHUbI y‘le6HI)IX 3aHATHI:

5.1. CtpykTypa JuCHUIUIMHBI (MOAYJIs) IO TeMaM (pa3jenam) ¢ yKa3aHueM OTBEACHHOTO Ha HUX
KOJIMYECTBA aKaJIeMUUYECKHUX YaCOB U BHUJIbI YUEOHBIX 3aHATUH (B CTPOTOM COOTBETCTBUU C Y4EOHBIM

IUIAHOM)

HaunmenoBanmue
pa3aesioB U TeM
JTUCIUTINHBI
(monpy.si),

dopma npo-
MEeKYTOYHOM
aTTecTalMu 1o
AUCIHHUILIMHE
(Monay.J110)

HoMunanbHbIE TPYA03aTPATHI 00y4alolle-

rocs

KonTakTHas padora
(pab6ora Bo B3aumojeii-
CTBHUM C MpenoaaBareieM)
Buabl koHTaKTHOI pado-
Thbl, aKaJleMHYeCKHEe Yachl

3auarus
JIEKI[MOH-
HOT'O THUIIA

[IpakTrue-
CKHE 3aHs-
TUS

Camocros-
TeJibHasi pado-
Ta 00y4aroie-

rocsi,
aKajgeMmuye-

CKHe 4achl

Bcero aka-
JAEeMUYECKHX
4acoB

dDopma Te-
KYILIEro KOH-
TPOJIfl ycIie-
BaeMocTH*
(HauMeHOBA-
HHE)

Tema 1. Beene-
HHE B TEXHOJIO-
THH COTOBBIX
ceTei;
Dduznueckuii u
KaHAJTLHBIN
YPOBHH TEXHO-
snoruii LTE n
NewRadio (NR)
(vacTtp 1)

14

18

orpoc

Tema 2. ®usn-
YecKHH U Ka-
HaJIbHBIN YPOB-
HU TEXHOJOTHH
LTE u NR
(gacTb 2);
duznueckuii U
KaHAJILHBIN
YPOBHH TEXHO-
sgoruii LTE n
NR (gacts 3)

14

18

orpoc

Tewma 3. Mero-
JIbI TIOBBILIICHUS
s dexTuBHOCTH
paluOUHTEDP-

14

18

OIpoc




¢etica LTE u
NR;
Hywmepanus u
UIECHTU(DUKAITUS

B ceTax LTE n
5G

Tema 4. OyHK-
[IUOHUPOBAHHE
CEeTH Paauo0-
CTyIa;
Apxurekrypa
sipa ceTH (OIu-
CaHMe Pa3Iuy-
HBIX (PYHKITHO-
HAJIBHBIX dJIe-
MEHTOB U UH-
tepdeticoB S,
X2 uT.1.)

14

18

OIpoc

Tema 5. 3agaua
JTUHAMUYECKOTO
TUTAHUPOBAHUS
panuopecypcoB
B COTOBBIX Ce-
TSX;
Ynpasnenue
ceccusgMu abo-
HEHTOB, CETEBEIC
ITOJIUTUKH, Ka-
YECTBO CEPBHCA

14

18

OIpoc

Tema 6. DBoIO0-
LU TEXHOJIOTUHU
LTE u 5G;
IToncucrema IP-
multimedia
(IMS);

bazoBrie cTan-
muu 5G B Poc-
CUU U MUpE

14

18

orpoc

Hpyrue Bub1
CaMOCTOSITEINb-
HOM paOOTHI
(OTCYTCTBYIOT)

ITpomexyTou-
Has aTTecTauus
(3auer)

Hroro

12

12

84

108

5.2. Coneprkanue pa3ienoB (TeM) JUCIUTUIHHEL

No HaumenoBanue pa3aenos (TeM) Coneprxkanue pa3zienoB (TeM) TUCHUTLITUH
/1 U CITATIINHEI
1. Tewma 1. Begenne B Texnonorun | OOmme acekThl HOCTPOSHUSI COTOBBIX CeTel (JTUIeH-




COTOBBIX CETEH;

®u3nyecKuil U KaHaJIbHBINA ypOB-
uu Texunonoruii LTE u NewRadio
(NR) (uacts 1)

3UPYEMBIN CIIEKTp, LIEHTPAIU30BAaHHOE YIIPaBJICHHE,
CeTh PaJMOAOCTYMa, SAPO CETH, TyIJIEKC, XEHIOBEp,
poyMuHT).0030p TPEABIAYIIUX MOKOJECHUH COTOBBIX
CeTeil M HCMOJIb3yeMbIX METOOB MepeAaud JaHHBIX
(1G - NMT, AMPS, 2G - GSM, 3G -
UMTS/WCDMA). DBouroiusi TEXHOJIOTHH Pagro10-
CTylla U IPUHLMIIOB noctpoenus sapa cetu B LTE u
5G.Crangaptusupyromme opranuzanuu (ETSI, ITU,
3GPP).

OcHoBHbIE TOTPEOUTETHCKUE XaPAKTEPUCTUKU CETeH
LTE u 5G. Cuenapuu ucnons3zoBanus cereit LTE u
5G.

Juanazonsl yactoT. CeTka yactoT. Bujsl qymiekca.
[Tpunnun popmupoanuss OFDM curnana. Busr
moayisiuuu XQAM, xQPSK. Crpykrypa kaznpa. Ya-
CTOTHAsl CTPYKTypa paguountepdeiica, moHATHE HY-
MEpOJIOTHH.

Tema 2. ®usnueckuil U KaHajb-
HbIM ypoBHU TexHonoruii LTE u
NR (uacTts 2);

Du3nyecKuil U KaHaJIbHbIN ypOB-
uu texHojioruit LTE u NR (gacth

3)

[Ipouenyps! nudpoBoit 00pabOTKM CUTHaNa B KaHAale
(mpomoimkenue). ApXUTEKTypa CETH PaJMOJOCTYIIA.
Onucanue cteka NpoTOKOIOB. Jlormyeckue KaHajbl.
Apxutekrypa 6a30Boii cranuuu. Bapuanter pasnene-
HUS IPOTOKOJIOB Mexay yctpoiictBamu CU u DU Ga-
30BOU CTAHIIMH.

[Ipouenyps! nudpoBoii 00pabOTKM CUTHaNA B KaHAale
(mponoimkenue). ApXUTEKTypa CETH PaJMOJOCTYyIIA.
Onucanue creka NpoToKoyioB. Jlornyeckue KaHajbl.
Apxutekrypa 6a30Boii cranuuu. Bapuantel paznene-
HUS IPOTOKOJIOB Mexay ycrpoiictBamu CU u DU Ga-
30BOM CTAHIIMH.

Tewma 3. MeTtobl MOBBIIEHUS (-
(eKTUBHOCTH paarouHTepdeiica
LTE u NR;

Hywmepanus n unentuduxanus B
cersix LTE u 5G

[Tpumenenue Texnonorun MIMO. Arperamus 4acToT.
[Togkmrouenre aOOHEHTCKOTO TEPMHUHAJIA K IBYM Oa-
30BBIM cTaHLusAM. KomneHcarus nucbananca JTMHUHA
BBEPX M BHH3.

Hywmepanus u uaentudukaius aGOHEHTCKOTO TepMHU-
Haja, ucrnojiibdyemas B onopHoit cetu SGC. Unentu-
¢bukamys, ucroab3dyemas B cetd paaunonoctyna NG-
RAN. Unentudukanus ceTeBblX PYHKIMHA U CETEBBIX
cl10éB, ucnonb3yemast B onopHoii cetu SGC.

Tema 4. ®yHKUNOHUPOBAHUE CETU
paznoaoCTyIa;

Apxutektypa aapa ceT (onuca-
HUE Pa3InYHbIX (PYHKIIMOHATIBHBIX
371eMeHTOB U uHTepdeiico S1, X2
U T.J.)

Bunel cucremHuoil nadopmannu, BenaeMoi B coTe.
Knaccudukanus cort. [Iponenypst Beioopa cetu. Co-
CTOSIHUS @0OHEHTCKOT'0 TEpMUHAJIA, IPOLEAYPbI, BbI-
MOJTHSIEMbIE TEPMUHAJIOM B 3THX COCTOSTHUSX.
Ceressie pyukiuu 1is LTE u SGC, ux HaznadyeHue.
O6mee npencrasinenue o Texuoioruu NFV.Ilonstue
o cereBoM Macte (slice). Ilpumeps! peanuzanuit
KOMMEPUYECKUX CETeBBIX (DYHKIUI U CeTEeBBIX (YyHK-
U C OTKPBITHIM UCXOJIHBIM KOJIOM.

Tema 5. 3agaua TUHAMHYECKOTO
TJIAHUPOBAHUS PAIMOPECYPCOB B
COTOBBIX CETHX;

VYmpasnenue ceccusiMi a0OHEH-
TOB, CETEBBIC ITOJUTUKHU, KAUECTBO

O6mas popmynupoBka 3a1aun miaHupoBanus. [na-
HUPOBIIUKHU Juig 3nactuyHoro Tpaduka (MR, PF, RR,
EqualThroughput). [TnanupoBimuku s Tpaduka pe-
anmpHoro Bpemenu (EDF, M-LWDF, EXP\PF). [Tna-
HUpoBIIMKHY 1iis BeO-Tpaduka (LAS, SRPT, SPTP).




cepBuca [MnanupoBmuku ast anantuBHoro suaeo (PFMR,
SAND-based). ITnaauposmuku ams URLLC-
Tpaduka.

Tunel ceccnii. Pexxumbl obecrieueHnst HepephIBHO-
ctu ceccuit. Mognensr QoS. Ynpasienue QoS

Hcnonb3oBanue peTpaHciaTopoB. Maibie 6a30BbIe
cranuuu LTE. Meroapl CHUXKEHHSI MEXKCETEBON UH-
tepdepeniuu (ICIC, CoMP). [lepenaua naHHbIX
MEXy MOJIb30BaTebCKUMU ycTpoiictBamu (D2D).

Tema 6. DBOIIONNA TEXHOIOTUHA [Tpunnumnet padoter TexHonoruu LTE B HenmuneH3u-

LTE u 5G; PYEMOM CIIEKTpE.

[Moxacucrema IP-multimedia Apxutekrypa nojacucreMbl IMS u €€ 0OCHOBHEBIE dJ1e-

(IMS); MeHTHI. [Ipunoxenus noacucrems IMS. Hymeparnus

bazoseie crannuu 5SG B Poccun 1 | 1 uaeHTHUKaKsA aODOHEHTOB B noacucteme IMS.

MHpE OcHoBHbIE TpoLeyphl ojicucTeMbl IMS.
Crannmapruzanus 6a3oBeix ctaniui SG (3GPP, ETSI,
O-RAN).

OcCHOBHBIE IPOU3BOAUTENN 0a30BbIX cTaHIMK SG 1
HCIIOJIb3YEMBbIC APXUTEKTYPHBIC PEIICHHSI.

6. @onp ouenounbix cpeacts (POC, orleHOYHBIE M METOAMYECKHUE MaTepUabl) IS OLlEHUBAHUS
pe3yabTaToB 00YUYEHHS IO TUCHUTLTHHE (MOJIYIIIO).

6.1. TuroBbie KOHTPOJIBHBIC 3aJaHUS WIM MHBIE MAaTepUAIIbI I IPOBEIECHUS TEKYIIEro KOHTPOJIS
yCIIEBAEMOCTH, KPUTEPUU U LIKAJIbI OLIEHUBAHUS (B OTCYTCTBHE YTBEPXKIEHHBIX COOTBETCTBYIOLINX
JIOKQJIbHBIX HOPMAaTUBHBIX aKTOB Ha (haKyJIbTETE)

Bomnpocsr s onpoca

1.

S

OnummMre JOCTOMHCTBA M HENOCTAaTKU MCIOJb30BaHUs AuanasoHa FR2 mo cpaBHeHuio ¢
FR1

Kakue nocTonHCTBa M HEAOCTATKU BBl MOYKETE OTMETUTH ITPH UCIOIb30BaHUM IIUPOKOH IO-
nockl yactoT B NR, 1o cpaBHeHM10, Hanpumep, ¢ nonocoit yactor B LTE?

VYkaxkuTte crnocoObl paszzenieHus pajuokaHaia, ucnonb3dyemble B NR. Onummre equHUIy
BBIJICJIEHUS pasiHopecypca Uil aDOHEHTa.

[Ipenmonoxum, 4To NPOJOJKUTENBHOCTh Kazipa, nmojakaapa, ciora NR ysenuyena B 10 pa3
110 CPaBHEHUIO ¢ TEKyLIUM cTanaapToM. Kak 31o nmosnusier Ha cootBercTBue NR crieHapusam
npuMmeHnenus 5G?

B uém npuyrHa BCIosIb30BaHNs HECKOJIBKUX BUJIOB KBAJpaTypHOl Moaysuu B NR?
[TpuBenure npumep Kakoro-nuodo mnonesnoro s¢pexra ot pazaenenust bC 5G na CU u DU.
Kakue anropuTmsel peaan3yroT MHOT03JEMEHTHBIE aHTeHHbIe cucTeMbl MIMO panuonnTep-
detica NR?

Kaxossl Bo3moxkHocTu Texnosnoruu FullDimension MIMO (unu 3D MIMO) o uzMenenuto
JIMarpaMMbl HaIpaBJIEHHOCTH U3ITy4YEHHUs?

Kak ocymectBisiercss ymnpaBleHHE JAWarpaMMOM HANpPAaBICHHOCTH HW3JIy4Y€HUS IIpU
Beamforming?

10. Kakoii BapuaHT arperanuu yactot obo3naudaet 3anuck CA n1C nlA?

11. Yto o6o3nayaer HaumeHoBanue cotbl PSCell B Texnonorun DualConnectivity?

12. Onumure apxutextypy Bapuanta EN-DC texnonorun DualConnectivity.




13. Yrto Takoe BuptyanbHas cereBas ¢pyHkuus VNF (BCD)? Kakue dhyHKIMM M0 yrnpaBIeHUIO
VNF peanuzyet minargpopma NFV?

14. JlaiiTe oOuryro XapakTepUCTHKY 3ajaad, pemaembix cereBbiMH (QyHkumsmu UPF u UDR,
NPUBEINTE IPUMEPHI 3aj1au.

15. KaxoBbI nosne3Hbie 3P PeKTsl 0T MOCTPOSHHUS] HEKOTOPOH CUCTEMBI, B YaCTHOCTH, IPOrPaMM-
Hoit vactu 5GC, B Buge BC®? Kakue moryt ObITh HEY100CTBA?

16. KakoBa BO3MOJKHasI TI0JIb3a OT pa3/IeJICHUsI CETH Ha CETeBbIC CiIou (slices), B MPUIIOKEHUHN K
apxutektype SGC?

17.lpuBenute 3 crieHapus MCHOJB30BaHUS CIYTHUKOBOI'O KaHajga COBMECTHO C Ha3eMHOM ce-
ThI0 5G, Kakas Mojb3a eCTh OT CITyTHUKOBOTO KaHaJla B 3TUX CIEHAPHIX

18. Kakoit ngentudukatop u3 uncia PEI, SUPI, GUAMI npucBauBaeTcs MHIUBUAYAIBHO a00-
HEHTY?

19. Yto o3nagaetr Homep MSISDN?

20. KeM HazHavarotcst BpeMeHHble uneHtudukaropsl RNTI abonentckomy Tepmunany?

21. Kakumu uaeHTHupUKaTopaMu o0o3HavaeTcs cereBoi miact (Slice)?

22. Kakue mpoueaypsl BBHIIOTHSIOTCA MPH MepeMenleHuu abOHEHTCKOro TepMHHAa, HAXO[s-
nierocst B coctossHu RRC-INACTIVE B coceiHI0I0COTY, OTHOCAILYIOCS K APYrOoi 30HE HO-
tudukanuu (RNA)?

23. KakoBbl KpuTEpHUU BBIOOPA COTHI A00HEHTCKHM TEPMUHAJIOM SBIISIOTCS?

24. KakoBbl yCJOBHUSI BBIOJHEHHS TPOLEAYPHl XEHAOBEpa NpU MEepeMemeHnH aO0OHEHTCKOTO
TepMHUHAaJa B APYTYIO COTY?

25. KakoBsl mapametpsl PDU ceccun aboHEHTCKOTO TepMuHana?

26. Kak mpu xenpoBepe 0003HayaeTcs pekuM CMeHbl oOciyskuBaroero nuio3a UPF, mpu ko-
TOPOM rapantupyercs HenpepsiBHOCTE PDU-ceccun?

27. K xaxomy naentudukatopy kauectBa SQI otHocutcs norok naHHbix QoSFlow, obecneun-
BAIOIIMI Nepeaayy royioca B pealbHOM MaciiTabe BpeMeHu?

28. KakoBo HasHaueHue nojcuctembl IMS mist cerelt csizu? Mosket ym IMS paboTats B mpo-
BOJIHBIX CETSX, a HE TOJIbKO B MOOMITbHBIX?

29. Ha3oBuTE OCHOBHBIE YCIYTH MYJbTUMenua-TeIe(@OHUN W XOTS ObI JIBE JOTOJTHUTEIbHBIC
YCIIyTH.

30. Ykaxxute Ha3HaueHue nporokosos SIP u RTP

31. Yem otnuuaercs GSM SIM ot USIM?

32. IlpuBeauTe npuMepsl KOHTEHTA U METaJaHHbIX, IlepexBaThiBaeMbIxX cayxk00it LI (COPM).

6.2. Tumossie KOHTPOJIBHBIC 3aIaHWA UJIK UHBIC MAaTCPHUAJIBI JJId ITPOBCACHUA HpOMe)KYTOHHOﬁ aT-
TeCTAllUU 11O JUCHHUIIIMHEC, KPUTCPHUU U IKAJIbl OLICHUBAHUSA

Bomnpocer k 3x3ameny

1. OOue mpUHLMIIBI MOCTPOCHUSI COTOBBIX CeTel (JIMUEH3UPYEMBI CHEKTp, HEeHTPaIu30BaHHOE
YIPaBIEHUE, CETh PAJUOIOCTYIIA, SIAPO CETH).

2. O030p pa3IMYHBIX TIOKOJIEHUI COTOBBIX CETEH M UCIIONB3YEMBIX METOJIOB Mepeady TaHHBIX.

3. Apxurektypa ceteir LTE u 5G. Apxurektypa sapa ceTd (OnucaHue pa3IuyHbIX (QyHKIIMOHAb-
HBIX JIEMEHTOB M HHTEP(]EICOB).

4. Apxurekrypa cetu paguogoctyna LTE u 5G. BapuanTsl pa3aeneHus IpoTOKOIOB MEXY LIEH-
TpaJIbHBIM U pacrpeAeéHHbIM yCTpoiicTBOM 6a3oBoi cTaHmu SG.

5. @usnueckuil yposenb LTE u 5G.

6. Yposens gocrymna k cpene LTE u 5G.



7. YpoBens ynpasienus paguocoennaeaneML.TE u 5G

8

8. Ynpasnenue kauectBoM cepBuca B LTE u 5G

9. [TnanupoBmwmky 11 dnactuaroro Tpadpuka (MR, PF, RR, EqualThroughput).

10. ITnanuposiuuky st Tpaduka peansHoro Bpemenu (EDF, M-LWDF, EXP\PF).
11. ITnanupoBmuku as Beo-tpaduka (LAS, SRPT, SPTP).

12. [nanuposumky i agantusHoro Bujaeo (PFMR, SAND-based).
13. ITnanupoBmuku as URLLC-Tpaduka.

14. O6ecneuenne kayectBa cepuca B cetsix LTE u 5G.

15. Arperanus kananoB (CA) B cersix LTE.
16. Viconp3oBanue perpancisitopoB. Mainbie 6azoBbie craniuu LTE.
17. Metonbl camkenus mexcereBoir nartepdepennuu (ICIC, CoMP). Ilepenada gaHHBIX MEXTY
[10JIb30BaTENbCKUMU ycTporicTBamu (D2D).
18. ITpuniumnel padotsl TexHoaorun LTEBHemUIIeH3MpyeMoM crieKkTpe.
19. O630p OCHOBHBIX MEXaHU3MOB TIOBBIIIICHHSI POU3BOIUTEILHOCTH paaronHTepdeiica 5G.

1. 20. ITpumenenue B cetsix 5G texuomoruit SDN, NFV, Cloud-RAN..

HIKAJIA U KPUTEPUU OHEHUBAHUSA pe3yabtratoB 00ydyenus (PO) no gucuuninne

Orenka
BUJIBI OLIEHOU-
HBIX CPEJICTB

2 (He 3a4TEHO)

3 (3auTeHo)

4 (3a4T€HO)

5 (3auteHo)

3nanus OtcyTcTBUE dparmeHTapHbIe O6uue, HO HE CdopmupoBaHHbIe
(6uodvl  oyenou- 3HAHUU 3HAHUSA CTPYKTYpHUPOBAHHbBIE | CUCTEMaTHYECKHE
HbIX — cpedcms: 3HAHUS 3HAHUS
onpoc, mecmoi)
Ymenus OtcyrcTBHE B nenom ycnem- | B nenowm ycnemHsoe, | YcInemHoe U CH-
(6uodvl  oyenou- yMeHUI HO€, HO HE CH- HO cojiepiKallee oT- CTEMATUYECKOE
HbIX  cpeocme: CTEeMaTH4eCKOe JieNIbHBIE TIPOOEIIbI yMeHHue
npakmuyecKue yMEHHE yMeHHE (AOIyCKaeT
3a0anus) HETOYHOCTHU He-

MPUHIUITHAIIEHOTO

XapakTepa)

HaBbiku OrtcyTcTBUE Hannuwue ot- B nenom, chopmu- | ChopMupoBaHHbIE
(BI1aeHMA, HaBBIKOB (BJla- | JIEJIbHBIX HaBbI- POBaHHbIE HABBIKU HaBBIKU (BI1aze-
ONBIT JesiTesIb- | JICHUH, OIBITA) KOB (Haym4ue (B1azeHusi), HO HC- HUS), IPUMEHsIe-
HOCTH) (bparMeHTapHOro [I0JIB3YEMBIE HE B | MbI€ IIPH PELIECHUN
(6udvl  oyenou- OTIbITA) aKTUBHOH Qopme 3a1a4y
HbIX  cpeocma:

6bINOIHEHUE U
3awuma  Kypco-

60U pabomul,
omuem no
npakmuxe,  om-

yem no HUP u
m.n.)

7. PecypcHoe o0OecrieueHue:
7.1. IlepeueHb OCHOBHOM U JJOTIOJIHUTEIBHOU JTUTEPATYPBI
OcHOBHas nuTeparypa
1.Tuxsunckwuii B.O., Tepentses C.B., FOpuyk A.b. Cetn MmoOunbHoi# cBsa3u LTE: Texnonoruu u
apxutektypa. M.: Dxo-Tpenns, 2010. - 281 c. ISBN: 978-5-88405-094-

JononHuTenpHas IMuTeparypa
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1.1lTaxnoBuu N.B. CoBpeMeHHbIe TeXHOJOTHH OectipoBoiHOM cBs3u. M.: Texunocdepa, 2006. - 288
c. ISBN: 5-94836-070-9.

2. Beconosckuit K. Cuctemsl moaBuxkHOM paguocssazu. M.: ['opsuas nmuHus-Tenexom, 2006. - 536
c. ISBN: 5-93517-248-8.

3. Erik Dahlman. 4G, LTE-Advanced Pro and The Road to 5G. 2021, 3rd Edition. 616 pp. ISBN
9780128046111

71.2. HepequL JUIECH3WUOHHOI'O IIpOrpaMMHOI0 O6CCHC‘ICHI/IH, B TOM 4YHCJIE OTCUCCTBCHHOI'O
IMPpOU3BOJACTBA
HpI/I painursanun JUCHUILIMHBI MOXET OBITH MCIOJIH30BAaHO CICOYIOIEC IIPOrpaMMHOC obecre-
YCHUC:

1. Omnepanuonnas cuctema Ubuntu 18.04.
2. Omnepamnmonnas cucreMa MicrosoftWindows 10 Education akagemuyeckast JTUIIEH3US

7.3.  Ilepedens npodeccnoHaNbHBIX 0a3 TaHHBIX U HH)OPMAIIMOHHBIX CIIPABOYHBIX CHCTEM
1. http://www.rostec.ru — mopran I'K Pocrex

2. http://www.rt.ru — mopran Pocrenexkoma
3. https://grfc.ru/grfc/ - mopran I'KPY
7.4.  Ilepedens pecypcoB HHPOPMALMOHHO-TEICKOMMYHUKAMOHHOW ceTh «HTepHeT»
https://www.3gpp.org
https://www.etsi.org
https://www.3gpp.org/specifications
https://itechinfo.ru
https://5g-russia.ru/
https://12344g.ru

ook whE

7.5.  OnucaHue MaTepuaibHO-TEXHUYECKOTO 00eCTIeYeHUsI.

OO0pazoBarenbHas OpraHu3alys, OTBETCTBEHHAs 3a pealu3anuio gfaHHoi [Iporpammel, pacnonaraer
COOTBETCTBYIOIEH MaTepuanbHO-TEXHUYECKOH 0a30ii, BKIIIOYasi COBPEMEHHYIO BBIYMCIUTEIbHYIO
TEXHUKY, 00BETMHEHHYIO B JIOKAIbHYIO BRIYHCIIATENBHYIO CETh, UMEIOIIYIO BBIXOA B IHTEpHET.
Hcnonb3ytoTes crienualn3ipoBaHHbIe KOMITBIOTEPHBIE KJIAcChl, OCHAIIEHHbIE COBPEMEHHBIM 000-
pynoBanueMm. MarepuanbHasi 6a3a COOTBETCTBYET JICHCTBYIOIIMM CAaHUTAPHO-TEXHUIECKHM HOpMaM
U obecrieurnBaeT MPOBEJCHNE BCEX BUAOB 3aHATHH (JTaOOpaTOpHOH, MPaKTHUECKON, TUCIUIITUHAP-
HOW ¥ MEXIUCIUTUTMHAPHON TIOATOTOBKH) U HAYYHO-HCCIIEIOBATENBCKON paboThl 00yJaromumxcs,
IPEIYCMOTPEHHBIX YU€OHBIM IJIAHOM.

8. CooTBercTBHE pPe3yabTaTOB 00y4eHus 1o nanHomy 3neMeHTy OITOIT pe3ynbraTam OCBOSHHS
OIIOII ykazano B O6mieit xapakrepuctuke OITOIN.

9. PaGouas nmporpamma BHezapeHa B cOOTBETCTBHM ¢ CoriamieHueM O MperocTaBleHuu U3 Qene-
paibHOrO OrO/KeTa IpaHTOB B opMe cyOcuamii Ha pa3paboOTKy mporpamm OakajaBpuaTa M Mpo-
rpaMM MarucTpaTypsl O MPOGUITI0 «UCKYCCTBEHHBIH WHTEIUICKT, a TAK)KEe Ha TOBBIIICHUE KBaIH-
buKanyy negaroruyeckux pabOTHUKOB 00pa3oBaTeNbHBIX OpraHU3aluil BhICIIET0 0Opa3oBaHMS B
chepe UCKYCCTBEHHOTO MHTEIUICKTA, 3aKIIOUEHHBIM «29%» ceHTs0ps 2021 r. Ne 075-15-2021-1036
mexay MI'Y umenn M.B.JlomonocoBa u1 Muno6pHayku Poccun.


https://grfc.ru/grfc/
https://1234g.ru/

