degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPXJAEHO
IIpopexTop no yueoHoii padore

A.A. BopoHos

PaGouyas nporpamMma qucuunJIMHbI (MOXYJIs1)

10 AMCIMILINHE: MonenupoBaHue 6eCIpOBOIHBIX CeTel
10 HANPABJICHHUIO: NH}pOoKOMMYHHKAIIMOHHBIE TEXHOJIOTHU M CUCTEMBI CBSA3U
npo¢uib NOArOTOBKHU: TenekoMMyHHMKAIIMOHHbBIE CETH ¥ CUCTEMBI

®usrex-mkoia Pannorexuuku n Kommneiorepasix TexHonoruii
kadeapa nmpodiem nepenadu HHGOPMAIMK U aHATTN3a TaHHBIX

Kypc: 1
KBaJIMpUKALS: MarucTp

Cemectp, GopMBI IPOMEXKYTOUHOH arTecTauuu: 2 (BeceHHUN) - nddepeHunpoBaHHblil 3a4eT

AynuropHbIx yacoB: 30 Bcero, B TOM 4HCIIE:
nexkuuu: 0 gac.
cemuHapsl: 0 yac.
nabopatopHsbie 3anaTus: 30 yac.

CamocrosrensHas padora: 60 gac.

Bcero gacos: 90, Bcero 3a4. ef.: 2

[Iporpammy cocraBui: A.D. lllamuH, acCUCTEHT

[Iporpamma obcyxneHa Ha 3acefjanny kKadeapsl mpobieM nepenadd HHPOpMaIui U aHan3a AaHHbeix 14.03.2024



AHHOTANMA
ITporpamma y4yeOHOrO Kypca HarpaBjieHa Ha 3HAKOMCTBO CTY/AEHTOB C OCHOBHBIMU NPUHIMIIAMU U METOJaMHU
MOJEJIMPOBaHusl OecrpoBOOHBIX cHcTeM. Kypc BKIIOYaeT H3y4YeHHE pa3IMyHbBIX MOJAEeH KaHaJloB,
QITOPUTMOB IIPEJCKa3aHUsl KaHAJIOB, aJIFOPUTMOB YIIPAaBIEHUsS PaJUOpPECYpCaMU U JIPYI'HX IPOTOKOIOB U
ITOPUTMOB, MPHUMEHSEMBIX B OeCHpOBOAHBIX ceTax. Kypc mpeamnonaraer MpakTUYECKOE HCCIEIOBaHUE
paccMaTprBaeMbIX MOAEJIEH U aJrOPUTMOB C UCIIOIb30BAHUEM COBPEMEHHBIX HHCTPYMEHTOB MOJEINPOBaHUS
6ecripoBonHbix cucteM (Network Simulator 3, MATLAB u ap.)

1. leau u 3apauun
eap AUCUMNIMHBI

OBJ'IaI[GHI/Ie CTYACHTAMH OCHOBHBIMHA HHCTPYMCHTAMU, OPpUMCHACMBIMU JUIA
MMPOU3BOAUTECIIBHOCTU COBPEMCHHBIX 6CCHpOBOI(HI>IX ceTeﬁ, HX IIPOTOKOJIOB U KOMIIOHCHT.

OLICHKH

3agauu AU CHUILIHHBI

- H3y4YeHHE OCHOBHBIX IIOIXOJOB K (popMmanu3anuu paboThl COBPEMEHHBIX OSCIPOBOIHBIX CETEH, X
MIPOTOKOJIOB U KOMITOHEHT;

- OCBOCHHE COBPEMEHHBIX CHCTEM HUMUTAIMOHHOTO MOJEITUPOBAHUS COBPEMEHHBIX OECIPOBOIHBIX
ceTei;

- OCBOCHHUC COBPECMCHHBIX IIOAXO0J0B K MOACIIMPOBAHNIO U NIPEACKA3aHNIO KaHAJIOB,

- OKa3aHUE KOHCYNbTAllMil CTyA€HTaM B TPOBEICHHHM COOCTBEHHBIX TEOPETHUECKUX U
9KCIEPUMEHTANIBHBIX UCCIIEI0OBAaHUI CHCTEM COTOBOM CBSI3H.

2. Ilepeyens opMupyeMBbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAIIPABJICHO Ha (bOpMI/IpOBaHI/Ie (W1 ($91474:0)11170,€ KOMHGTGHL[I/Iﬁi

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMHN

I/IHILI/IKaTOpBI JOCTHIXKCHHUA KOMIICTCHIIMH

YK-1 CnocoGeH oCymecTBIsTh KpUTHUECKUN
aHaJIN3 MPOOJIIEMHBIX CHTYalluil HA OCHOBE
CHCTEMHOTO TI0JIX0/1a, BEIpa0aThIBATh
CTpaTeruro AeUCTBUI

YK-1.2  OcymiecTBisieT TMOUCK BapHaHTOB
MOCTAaBIICHHOH  TpoOJIEMHOW  CUTyallud  Ha
JIOCTYITHBIX UCTOYHUKOB MH(GOPMAITUU

peleHust
OCHOBE

YK-4 CriocoGeH mpUMEHSITh COBpEMEHHbBIE
KOMMYHHKATHUBHBIC TEXHOJIOTHH, B TOM YHCIIC
HAa UHOCTPaHHOM(BIX) sI3bIKe(aX), IS
aKaJIeMUYECKOro U MpoQecCHOHATBEHOTO
B3aNMOJCHCTBUS

VYK-4.4 CrniocobeH HCIoNb30BaTh COBPEMEHHBIE CPENICTBA
WH(POPMALMOHHO-KOMMYHHUKAIMOHHBIX ~ TEXHOJIOTUH  JUIS
aKaJIeMHYECKOT0 M Po(eCcCHOHAIEHOTO B3aUMOAEHCTBHS

YK-6 CriocoGeH onpenessTh U peaan30BbIBaTh
HPUOPUTETHI COOCTBEHHOM JEATEIILHOCTH U
CIIOCOOBI €€ COBEPIICHCTBOBAHUS HA OCHOBE
CaMOOLICHKH

YK-6.1 YmMmeer pemarp 3a/1aud COOCTBEHHOTO JIMYHOCTHOTO
u  npoecCHOHANBHOTO  Pa3BUTHS,  ONPENENATh |
peann30BbIBaTh MPUOPHUTETHI COBEPIICHCTBOBAHUS
COOCTBEHHOM IESTELHOCTH

VK-6.2 OueHuBaer CBOI ACATECIBHOCTH, COOTHOCHUT IICJIH,
CHOCOOBI M CpPEICTBa BBIMOJHEHUS JIESTEILHOCTH C €6
pe3yabTaraMu

OIIK-1 CriocobeH npecTaBIsuTh COBPEMEHHYIO
Hay4YHYIO KapTUHY MUpPA, BBISBISATh
€CTECTBCHHOHAYYHYIO CYIIHOCTh MPOOIIeM
cBOEH podeCCHOHAIBHON NesITeTbHOCTH,
OTIPEJIENATh MYTH UX PEIICHUS U OIICHUBATh
3((HEKTUBHOCTH CJISITAHHOTO BHIOOpA

OIIK-1.1 3HaeT W cmocoOeH — HCIOIL30BaTh B
npoecCHOHaNBHON JCATENIEHOCTH (PyHAaMEHTAIIBHBIE U
MPUKIIAJHbIE HAy4YHbIC 3HAHUS B OONACTH €CTECTBEHHBIX
HayK

OIIK-1.2 Cnocoben 0000mare ¥ KPUTHYECKH OLEHUBATH
ONBIT M PE3yJbTaThl HAayYHBIX MCCIECJOBaHUI B 00JacTH
npodecCHOHAIBHON IS TeTbHOCTH

OIIK-2 CriocobeH peann30BbIBaTh HOBBIE
TPUHIIMITBL ¥ METOJIBI HCCIICAOBAHNUS
COBPEMEHHBIX MH(OKOMMYHHUKAIIMOHHBIX
CHCTEM U CETEeH Pa3IMYHbIX THIIOB MepelayH,
pacrmpeneneHus, 00padOTKU U XpaHEHHS
uHpopMannun

OIIK-2.2 Bmageer HaBbIKAMH  peanu3aliil  HOBBIX
MPUHLMIIOB M METOJOB HCCIIEJOBAaHUS B COBPEMEHHBIX
MH()OKOMMYHHKAIIHOHHBIX CUCTEMAX M CeTAX




OIIK-3 Cnocoben npuobperarh, 00padaThiBaTh

Y UCTIOJIb30BaTh HOBYIO HH(OPMAIIHIO B CBOCH
MPEeMETHOM 001acTH, pejyIarath HOBbIE UCH

Y IOJXO/IBI K PEIICHMIO 3a7a4 CBOEH
npodeccuoHaIBHON 1S TeTbHOCTH

OIIK-3.1 Ymeer HCIONIb30BaTh COBPEMEHHBIE
WH(POPMALIMOHHbIE U KOMIBIOTEPHBIE TEXHOJIIOTUH, CPEACTBA
KOMMYHUKAallMii ~ 0OpH  IIOUCKE  HAYYHO-TEXHUYECKOU
nH(popMaLru B CBOEH NpodeccCuOHaTbHON AEATEIbHOCTH

3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUs! 0 JUCHMILINHE (MOLYJII0)
B pesynbrare 0cBOGHHS AUCHUIIMHBI 00y4alOIINeCs JOIKHbI

3HATb:

- OCHOBHBIC IIOAXOAbI K (1)OpMaJ'II/I3aI_H/II/I pa6OTLI COBPCMCHHBIX 6€CHpOBO,E[HBIX ceTeﬁ, X MPOTOKOJIOB

U KOMITOHEHT;

- OCHOBHBIC MMOAXOABI K MOACITIUPOBAHNUIO U MTPCACKA3AHUTIO KaHAJIOB,

- OCHOBHBIC TIOHATHA W YTBCPXKIACHMUA,

OECTIIPOBOTHBIX CETEH;

HCIIOJIB3YEMBIC [JIsI OHLCHKHU IIPOU3BOAUTCIBHOCTU

- OCHOBHBIC CUCTEMbl UMHUTALIMOHHOI'O MOACINPOBAHUA COBPEMCHHDBIX 6€CHpOBOI[HI>IX CETeH.

YMETb:

- C TIOMOLIBIO COBPEMEHHBIX CHCTEM HMMHTALMOHHOTO MOJEIMPOBAaHUS pa3pabaThiBaTh MOMACIH
(byHKIIMOHMPOBaHUS OECIIPOBOJHBIX CETEH, MX MPOTOKOJIOB U KOMIIOHEHT;

- TNPUMEHSATH COBPEMEHHBIE METOJbI MOJEIMPOBAHUS U MPEICKa3aHMsl KaHaJla JJs HCIOIb30BaHMS B
JIrOpUTMax yIpaBlIEHUs pajiiopecypcamy;

- TIPHUMEHITh COBPEMEHHBIE CHCTEMBl MMUTALMOHHOTO MOJEIMPOBAHUS TEIEKOMMYHHKAIIMOHHBIX
0ectpoBOIHBIX CETeH, WX IPOTOKOJIOB M KOMIIOHEHT Ul aHajlu3a HMX IPOM3BOAUTEIBHOCTH U

HaJIe>KHOCTH.
BJIAJIETh:

- HaABBIKOM OCBOCHHS 0OJBIIOro o0bemMa WH(pOpPMAIIHH.

4. Coep:xanue TUCUMILIUHBI (MOYJIs), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHUeM
OTBEJICHHOI'0 HA HUX KOJIMYECTBA AKAAEMHYECKUX YaCOB 1 BHI0B Y4eOHBIX 3aHATHI

4.1. Paznenbl TUCTMITIINHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUJaM yUEOHBIX 3aHSATHIA

TpyaoeMKoCTb 10 BHIaM y4eOHBIX 3aHSATHH, BKITIOUAs
CaMOCTOSITENIbHYO padoTy, Jac.

No Tema (pa3nen) TUCIUTUTMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTsr
pabora
1 Mozenmn MIMO-kanana 6 12
2 [Ipenckazanne MIMO-kanana 6 12
3 MonenupoBanue aJTOPUTMOB 6 12
YIIPaBIICHUS PaInOpeCypCcaMu
MogenupoBanue MeToia JOCTyma K
4 BOCXOIAIIIEMY KaHaimy ©Oe3 3ampoca 6 12
TMIOJIOCHI
MonenupoBanue KaHAJIOB
5 MUJUTUMETPOBOTO JIuana3zoHa u 6 12
MEXaHHU3Ma JIBOMHOTO TTOKITIOYCHHUS
Hroro wacos 30 60
[TonroToBka K 3K3aMeHy 0 gac.

OO01mas TpynoEMKOCTh

90 ygac., 2 3ad.em.

4.2.

Cemecrtp: 2 (Becennuit)

ConeprxaHue UCIUIUIAHBI (MOAYIIS), CTPYKTYPUPOBAHHOE TIO TeMaM (pasziesiam)




1. Monenn MIMO-kanaia

OcHoBbl MojenupoBanust 6ecripoBonHoro kanana: TDL, CDL, GSCM wmoxpenu. YcraHoBKa cpesbl
monenupoBanust Quadriga, WLAN/5G Toolbox. MonenupoBanue 6ecnipoBomnoro MIMO-kaHana.
Peanmzanus anroputmoB opMupoBaHus fyda U npekoaupoBanus (Zero Forcing, Maximum Ratio
Combining, u ap.).

2. Ilpenckazanue MIMO-kaHana

Krnaccudukanusi moaxooB K MpeacKa3aHUIO KaHaa: aBTOPETPECCHOHHBIE METOAbI U METOAbI Ha
OCHOBE Pa3JIOKECHMs KaHaya. Peannsanus JTMHEWHOW aBTOpPErpecCUOHHOW Mozenu. HeilpocereBbie
QITOPUTMBI, KX OCOOCHHOCTH W peayn3auus. AHaNINU3 3PPEKTUBHOCTH PACCMOTPEHHBIX aJTOPUTMOB
o merpukam MSE u SINR.

3. MonenupoBaHue ajaropuTMOB YIIpaBIeHHs paiuopecypcamu

OcHOBBl MOJICTUpOBaHHUS COTOBBIX cereld B cpene NS-3 (momynb S5G-LENA). Peanmmzanus
anroputMoB IianupoBaHusi paauopecypcoB (PF, EDF wu gp.). CpaBaenue 3¢ddekruBHOCTH
QITOPUTMOB TJIAHUPOBAHUSI B Pa3NUYHBIX ciieHapusx. Anroputmbl BeiOopa CKK B COTOBBIX ceTsX.
MopnenupoBanue u aHanu3 ux 3Q(EeKTUBHOCTH B PA3IMUHBIX CLIEHAPUSIX.

4. MOI[CJ'II/IpOBaHI/Ie MCTOAA AOCTYyIIa K BOCXOJAIICMY KaHAITy 0e3 3arpoca 1mojaocCbl

Merton nmoctyna K BocxofslleMy KaHaiy Oe3 3ampoca moyiochl (aHmi.: grant-free), cpaBHeHue c
METOJIOM JIOCTYTIa ¢ 3almpocoM Toockl. Monenb grant-free B cpeae NS-3. AHanuz 3¢ peKTHBHOCTH
Metona grant-free B cuenapum obOcmyxuBanus URLLC-tpaduka. CpaBHeHHE CXeM BBIIOJIHEHUS
MOBTOPHBIX IOIBITOK Nepeiauy (IIOBTOPHI HA OCHOBE OOPATHOM CBsI3H, O€3yCIOBHBIC TOBTOPBI).

5. MogenvpoBaHie KaHaJIOB MIJIZTUMETPOBOTO TMana30Ha U MEXaHU3Ma JIBOITHOTO MOIKITIOYEHUS

MwiuMeTpoBbI  guanazoH B ceTdsx 5G M 0COOGHHOCTH €ro HCHojib3oBaHUs. Monenn
MWJUJTUMETPOBBIX KaHAJIOB JUIsl Pa3iIMYHBIX CLEHApHEeB. MeXaHW3M ABOMHOIO MOAKIIOYEHHUs (AHIIL.:
Dual Connectivity) cereit 5G. O630p anropuTMOoB OaTaHCUPOBKU TpaduKa U MEPEKITIOYCHUS MEXKITY
AKTUBHBIMHU 0a30BBIMHU CTaHIMSIMH. AHaIU3 3()(HEKTUBHOCTH MEXaHU3Ma JABOHHOTO MOJKIIOUEHHS C
UCIO0JIb30BaHUEM MOJIeJIEN MIJUIMMETPOBBIX KaHaJIOB B cpene NS-3.

5. Onucanue MaTepHaJIbHO-TeXHH‘leCKOﬁ 633]:1, HEe00X0TUMOM 115l OCylI€CTBJICHUSA 06pa30BaTeJ’le0F0

npouecca 1no JUCUUILInHe (MOIYJII0)

VYuebHas ayquTopHsi, OCHAILICHHAs! MYJIbTUMEAUNHHBIM 000pyI0BaHHEM (IIPOSKTOP MIIH IUIa3MEHHAsS

MIaHeJb), TOCKOH, HOyTOyKOM. KOMIIBIOTEpHBIN KJIacC ¢ YCTAaHOBICHHOW CPeloi MMUTAIIMOHHOTO
mopnenupoBanust Network Simulator 3 u MATLAB.

6.IlepeyeHnb pekoMeHyeMOii TUTEPATyPbI

OcHoBHas 1uTeparypa
¢donp nmuTeparypsl Kadeapsl

1. Erik Dahlman Stefan Parkvall Johan Skold. 5G NR. The Next Generation Wireless Access
Technology. 2d edition. Elsevir, 608 pp. ISBN: 9780128223208.

2. NS-3 Documentation. DneKTpoHHBIN pecypc: https://www.nsnam.org/documentation/

3. MATLAB Documentation. DnexTponHsbIi pecypc: https://www.mathworks.com/help/matlab/
4. 5G-LENA Documentation. O1eKTpoHHBII pecypc: https://ctte-lena.gitlab.io/nr/html/

JomnonHutensHas auTeparypa



¢doHp muTeparyphl Kadeapel

1. Jloy A., Kensron B. «MmuTtanmonnoe monenupoBanue»: [lurep, 2004.

2. Sassan Ahmadi. 5G NR: Architecture, Technology, Implementation, and Operation of 3GPP New
Radio Standards. 1st Edition, 960 pp. ISBN 9780081022672 .

3. Bumnesckuii B.M. TeopeTnueckue 0CHOBBI HOCTPOEHUS KOMITBIOTEPHBIX ceTeid. M.: Texnocdepa,

2003.-512c.
4. Klaus Wehrle, Mesut Giines, James Gross “Modeling and Tools for Network Simulation” Springer,
2010.

7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS OCBOCHUS] JUCHMILIUHBI (MOLYJIs1)

http://www.3gpp.org
http://www.etsi.org
https://www.nsnam.org
https://www.python.org/
https://www.mathworks.com/
https://cttc-lena.gitlab.io/

8. IlepeyeHb MH(OPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NIPH OCYLIECTBJICHNH 00Pa30BaTeILHOIO
npouecca 1o AMCUMILINHe (MOAYJII0), BKJIIOYasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 odecredyeHust
¥ HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

Ha naGoparopHbIX 3aHATHSAX UCIIOJIB3YIOTCS IEPCOHAIBHBIE KOMITBIOTEPBI M CIICIHAIN3UPOBAHHOE
porpaMMHOE 00ecIeueHue.

9. MeToauyeckue yKazaHusi AJis1 00y4arOIIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

CryneHT, M3yvyalomuid AUCUUILIMHY, JOJDKEH, C OJHOM CTOPOHBI, OBIAJETh OOMIMMHU MOHSTHHHBIM
arrnaparoM, a ¢ Apyroil CrOpoHsl, JOJKEH HAyUUThCS IPUMEHSTh TEOPETUUECKUE 3HAHUS Ha IIPAKTUKE.
B pesynbrate u3ydeHWs IUCLHUIUIMHBI CTYAEHT JOJDKEH 3HAaTh OCHOBHBIE OIIPENEIEHMs, MOHATHA,
noaxonasl K (opManuzanuu paboThl OeCHpOBOIHBIX CETEH, OCHOBHBIC CHCTEMBI HMMHTAI[HIOHHOTO
MOJZIETTUPOBAHUSI.

VYeneniHoe ocBoeHUE Kypca TpeOyeT HapsHKEHHOW caMOCTOsITeNIbHON paboThl cTylaeHTa. B mporpamme
Kypca OTBEIGHO MHHHMMAJIbHO He0oOXoAumoe BpeMms Uit paldoThl CTyOEHTa Hal TEMO.
CamocrosiTenpbHas paboTa BKIIOUAET B Ce0s:

— YTEHUE U KOHCIIEKTUPOBAHUE PEKOMEHI0BAaHHOM JIUTEpaTyphl;

— mnpopaboTKy yueOHOro marepuasia (IO KOHCIIEKTaM 3aHSATHH, y4eOHOH M HayyHOW JHUTEparype),
IIOJTOTOBKY OTBETOB HAa BOIPOCHI, NPEIHA3HAUCHHBIE ISl CAMOCTOSTE]BbHOIO H3YUYEHMs, PELICHHE
3a1ay;

— BBINOJIHEHUE JOMIOJHUTEIBHBIX 3aJaHUi 10 J1a00paTopHBIM paboTam;

— MOATOTOBKA K UG PepeHIUPOBAHHOMY 3a4ETy.

PykoBOACTBO W KOHTPOJNb 32 CaMOCTOSATENBHOM paboTON CTygeHTa ocymiecTBisieTcss B (opme
VHIUBHULyaJIbHBIX KOHCYJIBTAINH, CIadH JTaO0PaTOPHBIX PA0dOT 1 TOMAIIHUX 3alaHUH.

BaxxHo m0oOWTBCS MOHMMAaHUS HM3y4aeMOrO Marepuana, a He MeXaHHMueckoro 3amomuHanus. [lpu
3aTPYHEHUU M3y4Y€HHs OTAEIbHBIX TEM, BONPOCOB CieAyeT oOpamiarbcs 3a KOHCYIbTalUSIMH K
MIpenoAaBaTelto.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: NHpoKOMMYyHHUKAIMOHHBIC TEXHOJIIOTUN U CUCTEMBI CBS3H
npopuJib NOArOTOBKHU: TeneKOMMYHUKAIIMOHHBIE CETH U CUCTEMBI
Oustex-mkona Paguorexuuku nu Komnerorepubix TexHonoruii
kadenpa nmpobiem repenadn HHGOPMAIIUY U aHAIIN3A JTAHHBIX
Kypc: 1

KBaJIH(UKALUS: MarucTp
Cemectp, hopMBI IPOMEKYTOUHOH arTectanuu: 2 (BeceHHul) - JlnddepeHunpoBaHHblil 3a4eT

Pa3paborunk: A.D. lllamuH, acCUCTEHT



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-1 CriocoGeH ocymecTBIsATh KpUTHUECKUN
aHaJn3 NpOoOJIEeMHBIX CUTyalluii Ha OCHOBE
CHCTEMHOTO TTOJIX0/1a, BEIPAOaThIBATh
CTPATEruIo0 NEUCTBUN

VYK-1.2 OcymiecTBisger MNOUCK BapHaHTOB
MOCTAaBJICHHOH  NpoOJIEMHOW  CHUTyalluu Ha
JOCTYIHBIX HCTOYHUKOB MH(pOPMAIUN

peleHus
OCHOBE

YK-4 CriocobGeH mpuMeHSITh COBPEMEHHbBIE
KOMMYHHKATHBHBIE TEXHOJIOTHH, B TOM YHCIIE
Ha MHOCTPaHHOM(BIX) SI3bIKe(aX), AT
aKaJIeMHYECKOTO M PO(eCcCHOHAIBEHOTO
B3aUMOJICHCTBUS

VYK-4.4 CrniocobGeH HCIONb30BaTh COBPEMEHHBIE CPENCTBa
MH(QOPMAIMOHHO-KOMMYHHUKAIIHOHHBIX ~ TEXHOJIOTHUH  JUIS
aKaJIeMUYECKOTO U MPO(EeCCHOHAIEHOTO B3aUMOJCHCTBUS

YK-6 CriocobeH onpeessTh U peaan30BhIBaTh
MPUOPUTETH COOCTBEHHOMN AEATENBHOCTH U
CIIOCOOBI €€ COBEPIIEHCTBOBAHUS HA OCHOBE
CaMOOIICHKH

YK-6.1 Ymeer pemars 3aga4u COOCTBEHHOTO JIMYHOCTHOTO
U npodeccHOHANBLHOTO  pa3BUTHS,  ONPENeNsTh |
peaTn30BhIBATH MIPUOPUTETHI COBEPIICHCTBOBAHUS
cOOCTBEHHOM AEATENHHOCTH

VK-6.2 OueHuBaeT CBOIO JIESTEIHLHOCTb, COOTHOCHUT LIE/H,
CIIOCOOBI W CPEJICTBA BBITIONHEHUS JACATEILHOCTH C e
pe3ynbTaraMu

OIIK-1 CrtiocoOeH npeaCcTaBIsITh COBPEMEHHYIO
HAy4HYIO KapTHHY MHpPA, BBISBIATh
€CTECTBEHHOHAYYHYIO CYLIHOCTh MPOOIIeM
cBOEH POQeCCHOHATBHOM JesITeTLHOCTH,
OIIPEACISTh MyTH UX PEIICHHS U OLICHUBATh

3¢ GEKTUBHOCTH CIEITaHHOTO BhIOOpa

OIIK-1.1 3HaeT HW  CIOCOOEH  HCHOJB30BaTb B
npoeCCUOHANBHON JeSITeIbHOCTH (YHJAaMEHTaJIbHBIE U
MPUKJIAIHBIE HAyYHBIE 3HAHWS B OOJACTH €CTECTBEHHBIX
HayK

OIIK-1.2 Cnocoben 0000mmars ¥ KPUTHYECKH OICHUBATH
OIBIT WM PE3yJIbTaThl HAYYHBIX HCCIENOBaHUA B 00JAaCTH
npo(heCCHOHANTBHOM ESTENbHOCTH

OIIK-2 CriocobeH peann30BbIBaTb HOBBIE
HPUHINIIBI ¥ METOJBI HCCIIEAOBAHUS
COBPEMEHHBIX HH(OKOMMYHHKAIMOHHBIX
CHCTEM U CeTeH Pa3IMYHbIX TUIIOB MepelayH,
pacnpenenenus, 00pabOTKU U XpaHEHHS
nHpopMaIuu

OIIK-2.2 Bmameer HaBbIKAMU  peajm3allid  HOBBIX
MPUHIIUIIOB M METOJOB MCCIEAOBAHUS B COBPEMEHHBIX
MH()OKOMMYHUKAITMOHHBIX CHCTEMaX U CETAX

OIIK-3 Criocoben npuobperars, 00padaTbIBaTh
Y HCIIONIb30BaTh HOBYIO HH(OPMAIIHIO B CBOCH
IpeJIMETHOM 00J1acTH, MpeaaraTh HOBbIE HICH
U MTOAXOIBI K PEIICHHUIO 33124 CBOCH
npodecCHOHAIBHON IS TeTbHOCTH

OIIK-3.1 YMmeer HCITIOJIb30BaTh COBPEMEHHBIE
MH()OPMALMOHHBIE U KOMIIBIOTEPHBIC TEXHOJIOTHH, CPEACTBA
KOMMYHHKAIIMi ~ TpU  TIOMCKE  HAyYHO-TEXHUYECKOH
nHpOpMaInu B CBOeH MpodeccHoHaTLHON AeITETbHOCTH

2. Iloka3are i OLleHUBAHUS KOMIIeTeHITHH

B pe3YIbTAaTC N3YUYCHUA JUCIIUITIIMHBL «MOI[CJ'II/IpOBaHI/IC 66CHp0BOILHLIX ceTei» 06y‘laIOH_[PII>'ICH JOJIKCH:

3HAThb:

- OCHOBHBIE IOAXO/BI K (popMaIn3ay pabOThl COBPEMEHHBIX OECITPOBOAHBIX CETEH, UX MPOTOKOJIOB

1 KOMIIOHCHT,

- OCHOBHBIC ITOAXOAbI K MOACJIMPOBAHUIO U NIPECACKA3aHNIO KaHAJIOB,
- OCHOBHBIC TIOHATHA W YTBCPKACHUA, HUCIOJIB3YCMBIC IUJId OHLCHKHW MPOU3BOAUTCILHOCTH

0ecIPOBOIHBIX CETeH;

- OCHOBHBIC CUCTCMbI UMUTAITUOHHOTO MOACIIMPOBAHUA COBPEMCHHLIX 6GCHp0B0)IHI>IX CCTEH.

yMeTh:

- C IIOMOULIbIO COBPEMEHHBIX CHCTEM HMHTAI[MOHHOTO MOJAEIMPOBaHMS pa3pabaTbiBaThb MOICIH
(yHKIMOHUPOBaHUS OECIIPOBOAHBIX CETEH, X MPOTOKOJIOB U KOMIIOHEHT;

- IPUMEHATh COBPEMEHHBIE METO/bl MOAEIMPOBAHUA U IPEACKa3aHUs KaHasla JUIsl UCIOJIb30BaHUs B
IrOpUTMax yMpaBlICHUs paJAlOpeCypcamu;

- INPUMEHATH COBPEMEHHBIE CHUCTEMbl MUMUTALIMOHHOI'O MOEIUPOBAHMUS TEIEKOMMYHHUKAIIMOHHBIX
OecIpOBOIHBIX CETEH, WX MPOTOKOJIOB W KOMIIOHEHT Ui aHajlu3a WX HPOU3BOAUTEIBHOCTH U

HaJC)KHOCTHU.
BJA€Th:




- HaBBIKOM OCBOEHHS 0OJBIIOro 00beMa HHPOPMAITUH.
3. [lepevyens THNOBBIX (IPUMEPHBIX) BOMPOCOB, 32/1aHMI{, T€M /151 MOATOTOBKHU K TEKYIIeMYy KOHTPOJIIO

C nenplo KOHTPOJIS OCBOEHHs OOy4aroUIMMHUCS Y4eOHOro Marepuana Mocjie IMPOBEICHUS KaKIOon
nabopaTopHOil paboThI MPOBOIUTCS caavya B (hopMe yCTHOTO Onpoca 1o TeMe J1abopaTopHOH.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBeACeHHUA IIPOMEKYTOYHOM aTTecTaluu
o0yvyarommxcst

. Monenu 6ecripoBogHoro kanana: TDL, CDL, GSCM.
. Anroputmsl GOPMHUPOBAHUS JTyda M MPEKOIUPOBAHUSL.
. Kimaccngukanus moaxonos K npeacka3aHuio KaHaua.

. HelipocereBple aIrOpuT™MBI IpeICKa3aHMs KaHaJa.

. Anroputmbl Beibopa CKK B coTOBBIX ceTsIX.

1
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3
4
5. AnropuTMbl INIAaHUPOBAHUS PAJUOPECYPCOB B COTOBBIX CETAX.
6
7. Mertoa gocTyma K BOCXOAAIIeMY KaHally 6e3 3ampoca MmojioChl.
8

CxeMmbl BBITIOJTHEHHS IOBTOPHBIX MOIIBITOK IEPEAadrd IPU HCIIOJB30BAHHMU MCETOAA HOCTYyIIa K
BOCXOANIEMY KaHATY 0e3 3arpoca ImoJoChI.

9. MexaHu3M ABOMHOro MoAKIroYeHus cereit 5G.
10. AnropuTmBbI OaJTaHCUPOBKY TpaduiKa U MEPEKITIOYCHUS MEX Ty aKTUBHBIMU 0a30BBIMU CTAHITHSIMHU.

Kputepun onennBanus

Onenka ommmuno 10 OamioB - BBICTABIISIETCSL  CTYAEHTY, IIOKAa3aBUIEMY BCECTOPOHHUE,
CHCTeMaTH3UPOBaHHbIE, DIyOOKHE 3HAHUS Y4eOHOW MpOrpamMMbl JAWUCHMIUIMHBI, MPOSBISIOMIEMY
HWHTEpeC K JaHHOM NpeAMETHOW 001acTH, MPOJEeMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO U TBOPUYECKH
MPUMEHATh UX Ha MPAKTHUKE TPH PEIICHNH KOHKPETHBIX 3a]1a4, CBOOOHOE U MPaBUIbHOE 000CHOBAHHUE
MPUHATHIX PELICHUH.

Onenka oOmIMYHO 9 0auioB -  BBICTABISETCS  CTYACHTY, IIOKa3aBIIEMy BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHOH MPOrpaMMbl JUCLUIUIMHBI M YMEHHE YBEPEHHO
MPUMEHSTH UX Ha MPaKTHKE MPU PEILICHMH KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPAaBUILHOE 0OOCHOBAHHE
HPUHATHIX PELICHAMN.

Ouenka ommyHO 8§ 0Gamios - BBICTaBJIETCS CTYAEHTY, II0Ka3aBLIEMY BCECTOPOHHMUE,
CHUCTEMaTH3UpPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW NpOrpaMMbl AUCLUIUIMHBI U YMEHHUE YBEPEHHO
NPUMEHATh MX Ha MPAKTHKE IPHU PEIICHUH KOHKPETHBIX 3a/ad, MPaBUIbHOE 00OCHOBAHUE MPUHATHIX
pELIeHN, ¢ HEKOTOPBIMH HEOUETAMH.

Ouenka xopo1o 7 6ajioB - BBICTABISETCS CTYACHTY, €CIIM OH TBEPJO 3HACT MaTepuall, 'paMOTHO U IO
CYLIECTBY M3JIaracT €ro, yMeeT NPHUMEHATH IOJyYCHHBIE 3HAHHA Ha IPAKTUKE, HO HEJOCTaTOYHO
IpaMOTHO 0OOOCHOBBIBAET MOJYYECHHBIC PE3YIIBTAThI.

OHGHKa XOopouro 6 0aIoB - BEICTABIISACTCS CTYACHTY, €CJIM OH TBCPAO 3HACT MATCpUAJI, TPAMOTHO H I10
CylI€CTBY U3JIarac€t €ro, yMeCT IPUMCHATD MOJTYUYCHHBIC 3HAHNA Ha IMPAKTUKE, HO JOIYCKACT B OTBETC
HJIW B PCIICHUHU 3aa49 HCKOTOPBIC HCTOYHOCTH.

Ouenka Xopo1o 5 6aioB - BEICTABISETCS CTYACHTY, €CJIM OH B OCHOBHOM 3HAaeT Marepuall, IpaMOTHO
U IO CYLIECTBY M3JIAraeT €ro, yMeeT NPUMEHTh NOJIyYEHHbIE 3HaHHUS Ha NMPAKTHKE, HO JOIYCKAeT B
OTBETE WJIH B PEIICHUH 3371a4 JOCTATOYHO OOJIBIIOE KOIUYECTBO HETOYHOCTEH.

OueHka ymOBIETBOPUTENbHO 4 Oaiia - BBICTABIAETCS CTYACHTY, MOKa3aBIIeMy (parMeHTapHBIH,
pPa3po3HEHHBI XapakTep 3HAHHWH, HEJOCTATOYHO NpaBUIIbHBIE (HOPMYITHPOBKH 0a30BbIX MOHSITHIA,
HapylleHHUs JOrMYECKON M0CIeJ0BaTebHOCTU B U3JI0KEHUU [IPOrPaMMHOI0 MaTepuala, HO IIpU 3TOM
OH OCBOMJI OCHOBHBIE pa3ienbl yueOHOH MporpamMmbl, HEOOXOAUMBIE sl AajbHeHmero o0y4eHus, u
MOKET IPUMEHSTh TOJIyYeHHBIE 3HAHUS 110 00pa3ily B CTAaHJAPTHOW CUTYaIHH.

OueHka ymoOBIETBOPUTENbHO 3 Oajia - BBICTABISAETCS CTYACHTY, MOKa3aBIIeMy (parMeHTapHBIH,
Pa3po3HEHHBI XapakTep 3HaHWW, AOMycKaroulemMy omHuOKH B (popMynupoBKax 0a30BbIX NOHSATH,
HapyLICHUs] JIOTHYECKOM IOCIEeI0BaTEeIbHOCTH B M3JIOKEHHH IPOrPaMMHOIO Marepuana, ciabo
BJIaJIe€T OCHOBHBIMH pa3JesiaMu yueOHOM mporpaMMbl, HEOOXOAUMBIMHU LTS ajbHEUIIETO 00yUeHHS U
C TPYZIOM IIPUMEHSET [10JIyYEHHbIE 3HAHUS AAXKE B CTAHAAPTHOM CUTYalUH.



OueHka HEyIOBIECTBOPUTENHHO 2 Oajia - BBICTABISCTCS CTYIEHTY, KOTOPBII He 3HaeT OoiblIel yacTu
OCHOBHOTO COZCP)KaHUSl Y4eOHOW NpOrpaMMbl JUCHMIUIMHBI, JOMYyCKaeT TIpyOble OIIMOKH B
(bopMyIHPOBKaX OCHOBHBIX IPUHIMIIOB M HE YMEET MCIOIb30BaTh NOITYyUYEHHbIC 3HAHUS NP PEIICHUN
TUTIOBBIX 3a]a4.

OreHKa HEYNOBIETBOPUTENBHO | 0aim - BBICTABISETCS CTYIEHTY, KOTOPBIH HE 3HAaeT OCHOBHOTO
cojiep KaHusl y4eOHOH MpOorpaMMbl TUCIUILTUHBI, JOMycKaeT rpyOeiiiue omuoK B GOpPMYITHPOBKaX
0a30BBIX TOHATUH IUCUUILIMHBI M BOOOIIE HE MMEET HABBIKOB PEUICHUS THIIOBBIX MPAKTUYCCKHX
3aj1au.

5. MeTonuyeckne MaTepuaJbl, onpeaesione NpoueIypbl OlleHUBAHUS 3HAHUIN, YMEHNH, HABHIKOB H
(W) onbITA AESATEJIbHOCTH

JuddepeHunpoBaHHBINA 3a4eT TPOBOAUTCS 110 UTOraM TEKYLICH YCIEBAEMOCTH U IyTeM OpraHU3aliH
CIELIUAIBHOIO.

ITpu mpoenennn auddepeHIMpOBaHHOIO 3ayeTa olyuaromemycs: mpefgocraBinsercd 20 MUHYT Ha
noarorosky. Onpoc oOydaromerocs: npoBoauTcs B TeueHue 30 MUHYT.

Bo Bpems mpoBeaenus auddepeHUMPOBAHHOIO 3aueTra OOydarolmuecss MOTYT —I0JIb30BaTbCs
POrpaMMOM JUCLHUILINHEL, a TAKKE CIIPABOYHOM JIUTEPATYPOM, BBIYUCIUTEIBHOW TEXHUKOM U IPOY.



