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1. Heapb U miIaHUpyeMble pe3yJIbTaThl 0CBOEHHUSI TUCIUIIHHBI (MOTYJIs1)

[{enpro OCBOEHUSI TM CHUTIMHBI SIBJIsSIETCS GOPMUPOBAHUE CIEAYIOUMX KOMIIETEHLIH:

— OIIK-2 — criocoGHOCTh COBEPIIEHCTBOBATH U PEATM30BBIBATH HOBbIE MaTeMaTHUECKUE
METO/Ibl PEILICHU S TPUKJIIAJAHBIX 33/1a4;

—IIK-1 — cmocoOHOCTh OCYHIECTBIISITH HAYYHO-HCCIIENOBATEILCKUE ¥ OMBITHO-
KOHCTPYKTOPCKHE pa3pabOTKU KakK MPU UCCIEJOBAHUM CAMOCTOSITENbHBIX TEM, TaK U pa3paboTKu
110 TEMaTUKE OPraHU3aluH;

—IIK-2 — cmocoGHOCTh pealn30BBIBATH U OCYILIECTBIIATH PYKOBOJICTBO IIPOILIECCAMH,
IpOEKTaMH pa3paboTKu M MOAM(UKALMHU MPOrpaMMHOr0 obecredeHus], MH(OPMAllMOHHBIX
CHCTEM M IPOEKTOB B 00JIACTH HH(POKOMMYHHUKAIIMOHHBIX TEXHOJIOTHH

—IIK-3 — cmocoOHOCTh MPOW3BOJUTH aHATU3 OCOOCHHOCTCH (YHKIIMOHUPOBAHUS
MH()OKOMMYHHMKAIIMOHHBIX CHUCTEM WU MpPEIOCTaBIIsIEMbIX Ha HX OCHOBE YCIyr, OLICHUBAaTh
Ka4ecTBO INPEJOCTABIAEMBIX yCIyr ¥ (GOpMHpOBaTh TpeOOBaHUA K  IOKa3aTelsM
¢dyHkuronuposanus ceppucos M C B COOTBETCTBHM C 3aIpOCaMU M OTPACIEBBIMUA HOPMaMH .

Pesynpraramu OCBOEHUS AMCLMIUIMHBI SBJISIOTCS CIEAYIOIINE WHANKATOPBI JOCTHKEHUS
KOMITETEHIIH:

NOIIK-2.2. Vcmons3yeT METOAbl  BBICOKOIPOU3BOJAUTEIBHBIX BBIUUCIUTEIBHBIX
TEXHOJIOTUM, COBPEMEHHOr'0 IPOTPaMMHOr0 oOecredeHus (B TOM YHCIE OTEYECTBEHHOTO
MPOU3BOACTBA) ISl pElICHHUs 3a/1a4 TPO(ecCHOHAIBHOM NeSTEIbHOCTH;

NIIK-1.1. OcymectBaser mNpoBeaeHHE pPadOT Mo 0O0paboTKe W aHalIu3y HayyHO-
TEXHUYECKOW MH(POPMAIIUHU U Pe3yIbTaTOB MCCIICIOBAHMI ;

NIIK-1.3. OcymecTBisieT pa3pabOTKy IUIAHOB U METOJMYECKUX MPOTPAMM MPOBEICHUS
UCCIIeIOBAaHU M U pa3paboTOK 110 ONpE/IeNeHHON TeMaTHKe;

NIIK-2.1. Tlnanupyer paboOThl B MPOEKTax JIOOOTO YPOBHS CIOXHOCTH B 00JacTu
MH(QOKOMMYHHUKAIIMOHHBIX TEXHOJIOT Ui ;

NIIK-3.3. Omnpenenser IIOKa3aTeNn KauecTBa (GYHKIIMOHUPOBAHUSA
UH()OKOMMYHHMKAIIMOHHBIX CHCTEM HAa OCHOBE ITOCTPOCHHBIX MATEMAaTUYECKIX ¥ UMUTAIIMOHHBIX
MoJieJIe.

2. 3azla'm 0CBOCHUA NUCHHUIIVIMHBI

— OcBouUTH anmapar CTOXacTUYeCKO reOMETPUH U TEOPUH MacCOBOI'0 0OCTYKUBaHUS AJIs
pelleHus TPUKIAAHBIX 337a4 pa3BepThIBAHUS U dKCIUTyaTauu cerei 5G.

— HayunTbcs NpUMEHSATH METOABl M MHCTPYMEHTHI aHalIM3a TEIEKOMMYHHMKAIMOHHBIX
JAHHBIX, B TOM YK CJIE IOCPEICTBOM HH(POPMALIMOHHBIX TEXHOJIOTUH .

— HayuuTbcss uCrnonp30BaTh pe3ynbTaThl MPUKIAAHOM MATEMATHUKHU JJI OCBOEHUS U
aJlanTalliy HOBBIX METO/IOB PEIEHHUs 3a/1a4 B 001aCTH CBOUX MPO(ECCHOHATBHBIX HHTEPECOB.

3. MecTo aucuunuHbl (MOAyJisl) B CTPYKTYpe 00pa3oBaTeIbHOI MPOrpaMMbl

Hucnunmuaa «Cetn 5G/5G+» OTHOCHUTCS K 4YacTH, (GOPMUPYEMOM ydaCTHHKAMH
oOpazoBarenbHbIX OTHOIIEHUH broka 1 «/[ucuunianaeny, BXOAUT B MOAYJb «Crienrann3aius,
SBJISIETCS 00s3aTEIBLHOM I M3YUCHUS.

4. CemecTp(bl) oOcBOeHNs U (popMa(bl) MPOMEKYTOUYHOM ATTECTAIUM MO TUCHUTIMHE

Cemectp 3, 9K3aMeH.

5. BxogHble TpeOOBaHUs VISl OCBOEHHUST THUCIIMIIJIMHBI

Jljis ycrenHoro oCBOSHMS AUCUHUILINHBI TPEOYIOTCSI KOMIIETEHLIUH, C(OOPMUPOBAHHBIC B
XO0JIe OCBOEHMSI O00pa30BaTEIbHBIX MPOrpaMM MPEIIECTBYIOLUIETO YpOBHS 00pa3oBaHus U
pe3ysbTaThl 00YYEeHHUs IO CIAEAYIOIUM JUCHUIUTMHAM: «MaTtemMaTnyeckue MeTo/1bl 1 MOJIEIH IS
KOMITBIOTEPHBIX HayK», « Teopus tenerpadukar.



6. SA3bIK peasuzanun

Pycckuit

7. O0beM QUCUMIJIMHBI (MOTYJIfA)

OO0mas TpyI0eMKOCTh AUCHHUIUINHBI cocTaBisieT 5 3.e., 180 yacoB, U3 KOTOpBIX:
— jIekuuu: 32 4.;
— cemuHapckue 3ausaTus: 0 .
— IpaKTU4YecKue 3aHsTus: 32 4.;
— mabopatopHsbie paboTs: 0 u.
B TOM YHCJIC MpaKTHIecKas moaroropka: 0 d.
OO0beM caMOoCTOSITETbHOM PabOTHI CTYICHTA ONPEIeICH YUYeOHBIM TIITaHOM.

8. Conep:xanue IMCHUIIIMHBI (MOAYJIf1), CTPYKTYPHPOBAHHOE 10 TeMaM

Tema 1. CoTOBBIE CETH CBS3U

OcoOeHHOCTH pa3BUTHUS CeTel CBs3U, MoJiesb B3auMojeicTeus OSI ucropus pa3BuTus
CCC, nponecc crangaptuzannu CCC, HazHaueHHE 3JIEKTPOMAarHUTHOro crekrpa. OCHOBHBIE
ocobenHoctu U TpedoBanuss k CCC, ocobenHoctu Tekyiiero nokoseHuss CCC. CoBpeMeHHBIE
CKBO3HBIC TEXHOJIOTHH B KOHTEKCTE dKCIUTyaTaruu cereit 5G.

Tema 2. ApxutekTypa cereit cBsizu 5G

DJIEKTPOMArHUTHBIA CHEKTp A cerel cBsi3u 5G, CTEeK IMPOTOKOJIOB ceTell cBsi3u 5,
yemyru cetedt cBsBu 5SG m TpeboBaHus K HUM. DyHKIMOHAIBHBIE OCOOEHHOCTH TIOCKOCTH
ynpaierus SDN u NFV, pyHkunoHanbHbIe 0COOCHHOCTH ceTell 1ocTyIa, ceTh foctyna SG NR.

Tema 3. Mogenn koMnoHeHTOB cetell ¢Bsi3n SG NR u Metomonorust omeHku 0a30BBIX
xapaktepuctuk cucreM 5SG NR

JIByxmepHbie U TpexmepHble cueHapuu SG NR. Mojenn KOMIIOHEHTOB CUCTEMBI CBSI3U:
pasMelleHus MoJb30BaTeNell, paclpoCTpaHEHUs CUTHaja, aHTEHH, OJOKUPOBKUM B JBYX M
TpexMepHbIX cueHapusx. llonarue SIR, ¢yHkunoHanbHble mTpeoOpa3oBaHus CilydailHBIX
BEJINYMH, IPUMEPBI HA OCHOBE IIPSIMOT0 B3aUMOJECHCTBUS yCTPONCTB.

Tema 4. Onenka 6a30BbIX xapakTepucTuk cucteM 5SG NR

OOmiass Mojenb Ha OCHOBE CIyYaWHBIX IIOJIEH, CTaTHYecKas MOJCIb OJIOKHPOBKH,
BEPOSATHOCTh 3KCIO3ULIMH, BEPOATHOCTh FKCIO3UI[MU COBMECTHO C BEPOATHOCTHIO OJOKMPOBKH.
OruenkanoMexu, ucrob3oBanue popmynsl KaMmnoena 11t O1eHKH TOMEXH, aHaIN3 TTOMEXH JUIs
JPYTUX TUIIOB @HTEHH, IPUMEHEHUE AaHTEHH C JI0IOJIHUTENbHBIMU OTEPSAMU MOIIHOCTH. O11eHKa
SIR, marematnueckue BoipaxeHus Ui SIR, BapuaHThl pelieHus], pelieHne pa3jiokeHUeM B Psif
Teitnopa, popmyna LllenHoHa, crieKTpanbHOM 3(PHEKTUBHOCTD.

Tema 5. MeTonas! noBeIeHUs HagexxkHocTH B 5G NR

YpoBeHb MOJEIUPOBAHUS OOCITYKUBAHUSI CECCUM, 0a30BbIe COOTHOIIEHUS TEOPHHU
MaccoBoro obciyxuBanus, cucrembl Buna M/M(G)/K/K, pecypcabie CMO, umuTanimoHHOE
MonenupoBanue. CToXacTUUECKas TE€OMETPHS U € MPUIIOKEHUsS K OECIIPOBOAHBIM CETSIM CBSI3H,
COBMECTHBIE MojJien Ha ocHoBe TMO wu croxacTuueckoid reomerpuu. Mojenu mporecca
oOcitykuBaHus aDOHEHTOB B ceTAX 5G, METOl MyJIbTUCBS3HOCTH, METO SIBHOT'O PE3EPBUPOBAHUS
pECYpCOB, MYJIbTUKACTUHT .

Tema 6. Cetu cBsi3u 6G TeparepiioBoro auanasoHa 4acTot

TeparepIoBbIii TUana3oH 4acTOT, OCOOCHHOCTH PACIPOCTPAHEHUS BOJIH, MOJICKYJISIpHAS
abcopOmus, MoyeKyJsipHbId 1ryM. OCOOEHHOCTH CeTel TeparepioBOro auarna3oHa 4YacToT:
MAacCCHUBHBIC AHTCHHBIC PEIICTKH, CIY4YalHBIH JOCTYNl M TIOMCK JIy4a, MHKPOMOOHJIBHOCTB.



[TpunoxeHus cerel TeparepuoBoro Juana3oHa 4acToT: MUKPO- U MaKpOypOBHU. MHUKpO: CBSI3b
mexay sapamu LTI, Makpo: nukocotsl. Crienuduka aHanu3a MEXaHHU3MOB OOCTYXKMBaHUS U
JIOCTyIIa B CETAX CBSI3U TEPArepLoBOro AUANa30Ha 4acToT.

9. Texkyuiuii KOHTPOJIb MO AUCHUIJIHHE

Texyumii KOHTPOJb MO JUCHHIUIMHE MPOBOJUTCS ITyTEM KOHTPOJS ITOCEIIAeMOCTH,
BBIMIOJIHEHUSI ~ 33JlaHUil  Ha  B3aUMHOE  OICHMBAHHWE, TECTOB IO  JICKIIMOHHOMY
MarepHaiy, BHIIIOTHEHUS pacyeTHO-TpadhuIeckux padoT, U PUKCHpyeTcs B GopMe KOHTPOIBHOM
TOYKH HE MEHEe OJJHOTO Pa3a B CEMECTP.

10. Iopsaiok NpoBeeHNsI U KPUTEPUH OLICHMBAHMS NPOMEKYTOYHOI aTTecTaluu

JK3aMeH B TpeTbeM ceMecTpe IPOBOJUTCA B MHCHbMEHHOW ¢opme Mo Ouneram.
DK3aMeHalMOHHBIN OUJIET COCTOUT U3 ABYX yacTel. [IpogomkuTensHOCTh 3Kk3ameHa 1,5 yaca.

[TepBas yacTh mpeacTaBisieTr coboil oauH Bonpoc, nposepstomuii MOIIK-2.1. OtBer Ha
BOIIPOC MEPBOM YaCTH J1aeTCsl B pa3BepHyTON Gopme.

BTopast yacTh conepkuT 0auH Bompoc, nposepstomuii UTTK-7.2. OTBeT Ha BOpOc BTOPOii
YacTH JaeTCs B pa3BepHYTOU GopMme.

[IpumepHBIN IEpeUYEeHb TEOPETUUECKUX BOIIPOCOB

1. Ucxons ux Beipaxenust OP paccrosaus no o6mmkaiimeit bBC u3 mosst BC ¢ miioTHOCTHIO
b, B moJie 6JI0KEpPOB C MIIOTHOCTHIO a mostyunTe Beipaxenue A P SNR u ckopoctu l1IHHOHA.

2. Iloctpoiite rpaduku ans ckopoctu Il HHOHA kak (yHKUMM OT mioTHoctd BC n
MJIOTHOCTH OJiokepoB (pamuyc Omokepa — 0.3M, BwIcOTy Onokepa — 1.7m, BoicoTy AY — 1.5M,
BoIcOTY BC — 10M, mmpuHa kanana ca3u — 20 MI'n, uznydaemas MonHoOCTh aHTeHHBI bC — 23
nbM, ycunenus Ha nepenade u npueMe — 10 nb). [loscHuTe nonydeHHble pe3ynbTaThl.

3. [TomyunTe anmpoKCUMAIIHIO BTOPOTO TOpsiAKa Iuisi cpeanero 3HadeHus gyakinun SINR
u ckopoctH IlI>HHOHA MeToIOM pa3nokeHus B pax Teinopa npu yClOBUHU, YTO €JUHCTBEHHBIM
CIIy4alHbIM KOMIIOHEHTOM SIBIISIETCS PACCTOSHUE MEXKAY IEpelaTYMKOM M HPUEMHUKOM.
[MosicHuTe Kaxaplii W3 TepexoAoB. [IpeamoyiokuB, UTO 3TO pacCTOSHUE pachpeneicHo (i)
paBHOMepHO OT 1 10 100 M, (1) HOpMaBHO ¢ cpenauM S0 u qucniepeueii 20, (iil) SKCITOHEHITHAIBHO
co cpeauuM 50, u Taxxke, ucnosb3ys Moaens FSPL, npennonokus 10n0JHUTEIBHO H3ITY4aEMYIO
mormHocTh anTeHHbI BC 23 nbwm, ycunenus Ha nepenade u npueme 10 nb, mmpuna kanana — 20
MI 11, TeroBoit mrym — 174 nb/I'u, naTepdepenus nocrosHaa u paHa 10 nb.

PesynbraThl  3K3aMeHa  ONPEAENSAIOTCA  OLIEHKAaMU  «OTJIMYHO»,  «XOpOILOY,
«YIOBJIETBOPUTEIIBHOY, «HEYIOBIETBOPUTEIBHO.

Tekyumii KOHTPOJIb YCIIEBAEMOCTH IO NPAKTUUYECKOMY MaTepually OCYLIECTBIISETCS B
BH/JI€ IPOBEPKHU BBHINMOJIHEHUS YUeOHbIX M JOMAIIHUX pacueTHo-Tpaduueckux padot. Texymuii
KOHTPOJIb YCIIEBAEMOCTH II0 TEOPETUUYECKOMY MAaTEpUaly OCYILECTBIISIETCS B BHUJIE TECTOB.
O1neHKa TEKyIero KOHTPOJIsl HIPOBOJUTCS HA OCHOBE OLIEHKH KOMIIETEHIIUH, COOTBETCTBYIOIINX
TEKYyILEMY pa3Aeidy IUCLUIIINHBI, COTIACHO TalIuIe.

Pacuerno-rpaduueckue paboTel 0-5 GasIoB 3a BBIMIOJIHEHUE KX I0M pabOThI
(makcumyMm 40 6amIoB)

TecTsl 0-20 6ayToB 3a KaXK/IbIi TECT
(Mmaxcumym 40 6ayIOB)

DK3aMeH 0-20 GatoB

HroroBas orieHKa o npeaMery (3K3aMeH ) BBICTABJISIETCS CIEAYIOIUM 00pazoMm:
«OTJIIMYHO» — CTYJIEHT Habpas He MeHee 80 MEepPBUYHBIX OAJIIIOB, BBITIOIHUII BCE pACUETHO-
rpaduyeckue paboThl, HET HEYJOBJIETBOPUTEIHHBIX OIEHOK 32 TECTHI;



«XOopouo» — cTyieHT Habpai oT 65 1o 80 nepBUYHBIX OAIOB, BHIITOJIHUI BCE PACUETHO-
rpadudeckue paboThl, HET HEYJOBICTBOPUTEIBHBIX OLIEHOK 32 TECTHI;

«YJOBJIETBOPUTENIBHO» — CTYAEHT Ha0pan oT 50 10 65 nepBUYHbBIX OAJUIOB, BBIIIOIHUI BCE
pacueTHo-rpaduyeckre padoThl, HET HEYOBIETBOPUTEIbHBIX OLIEHOK 32 TECTHI;

«HEY/IOBJETBOPUTEIBHO» — CTYAEHT HE CHal pacueTHo-rpaduyeckue padoThl, HaOpas
MeHee 50 mepBUUYHBIX 0AJUIOB UIIH CIAJ TECT HA «HEYIOBJIETBOPUTEIIBHOY.

Bo Bpems »5k3aMeHa CTyA€HT MOXET TOBBICUTh CBOIO OLEHKY, CIaB 3aHOBO
COOTBETCTBYIOIINHU TECT, TPH YCIOBUHU BBHIIOJIHEHHS OCTAJIBHBIX TPEOOBAHUIM K OIICHKE.

11. YuyeOHO-MeTOOMYECKOE 00ecIeYyeHne

a) DIEeKTPOHHBIN yueOHBIH Kypc 10 AUCLUILIMHE B 3JIEKTPOHHOM yHUBepcutere «Moodle»
- https://moodle.tsu.ru/course/view.php?id=00000

0) OnieHOYHBIE MaTepHaIbl TEKYIIEro KOHTPOJISI M TPOMEKYTOUHOW aTTECTAIlUU TI10
JUCHHUIIIINHE.

12. Tlepeyennb yueOHoO# auTEpaTyphl H pecypcoB cetu UHTepHeT

a) OCHOBHas JIUTeparypa:

— Jlesun B.P. Teopernueckrue OCHOBBI cTaTucTU4ecKoi paanorexuuku / b.P. JleBun. —
Coserckoe paano, 1976. — 656 c.

— Munens A.A., Karaee M.IO. Maremarnyeckoe M HMHUTAIMOHHOE MOJECIUPOBAHUE:
Mertoanyeckie yKa3aHUs K BBIITOJIHEHUIO MPAKTHYECKUX paboT o Kypcy «Maremarndeckoe 1
MMUTAlHOHHOE MOJIECIMPOBAHME» Uil CTYAEHTOB, oOywarommxcsi mo HampasieHuto 09.03.03
«IIpuknannas undopmaruka» scex popm odyuenus/ A.A. Muuens, M.1O. Karaes. — FOpra: U3n-
Bo OTU (pumman) TITY, 2016. — 110 c.

— bouapos I1.I1., [Teunnkun A.B. Teopus BeposTHocTel. MaremaTndeckasi CTaTUCTUKA /
[1.I1. bouapos, A.B. [leunnkun. — Mockpa: ®u3smarnurt, 2005. — 296 c.

— Maiictpenko B.A. CoBpeMeHHbIE HH(QOPMALlMOHHBIE KaHAIbl M CHCTEMbI CBS3H:
yueOnnk / B.A. Maiictpenko, A.A. ConoBreB, M.IO. Ilmickun, A.M. TuxonoB. — OwmCK:
W3narensctBo OMITY, 2017. — 452 c.

— CamyitnoB K.E., AGae I1.0. MynbTHCEpBUCHBIE ceTH CBsI3U [TeKCT/ANEeKTPOHHBIN
pecypc]: Yueono-metonnueckuii komruieke / K.E. Camyiinos, I1.0. AGaes. — M.: U3n-Bo PYJIH,
2013. - 363 c.

— Kucens H.H. MogenupoBanue pacnpoctpaneHus paauoBosH B nakere Wireless InSite:
yueOHoe mocobue / H.H. Kwucenb. — Taranpor: MzmarensctBo IOxHOTO denepaibHOro
yHuBepcurera, 2018. — 108 c.

— bouapos IL.I1., [Teunnkun A.B. Teopus MaccoBoro o0ciy>kuBaHusl : y4eOHUK JJIs1 By30B
/ TLII. bouapos, A.B. ITeunnkun. — Mocksa: U3a-so PYJIH, 1995. — 529 c.

— Rappaport T.S. Wireless communications: principles and practice / T.S. Rappaport. —
New Jersey: prentice hall PTR, 1996. — 707 c.

— CamyiinoB K.E. Cetn 1 TeeKOMMyHUKAIIMU: Y4eOHUK M MPAaKTUKyM i By30B / K.E.
Camyiinos, M. A. [Nanumos, /1.C. Kynsa6oB. — Mocka: M3narensctso HOpaiit, 2020. — 363 c.

— lompmmreiin b.C. Cetn cBsizu. YueOnuk mist By30B / b.C. lN'onpamreiin, H.A. Cokonos,
I''I". SInoBckuii. — Cankr-IlerepOypr: BXB-Iletepoypr, 2010. — 400 c.

— TuxBunckuii B.O. Cetn moOunbpHOM cBsi3u 5G. TexXHOIOTHHU, apXUTEKTypa U yCIyTH /
B.O. TuxBunckuii. — MockBa: Meaua I[Ta6mumep, 2019. — 375 c.

— Bacelli F., Blaszczyszyn B. Stochastic Geometry and Wireless Networks, Part I: Theory
/ F. Bacelli, B. Blaszczyszyn — NoW Publishers, 2009. — 164 p.

—Haenggi M. Stochastic geometry for wireless networks / M. Haenggi. — Cambridge
University Press, 2012. — 284 p.

— Akyildiz I. F. 6G and beyond: The future of wireless communications systems // 1. F.
Akyildiz, A. Kak, S. Nie — IEEE access, 2020. — Vol. 8. — P. 133995-134030.


https://moodle.tsu.ru/course/view.php?id=00000

— Chettri L., Bera R. A comprehensive survey on Internet of Things (IoT) toward 5G
wireless systems // L. Chettri, R. Bera. — IEEE Internet of Things Journal, 2019. — Vol. 7. — Ne. 1.
—P. 16-32.

— Kyuepsriii A. E. HoBble mepcrieKTUBBI HAYYHBIX UCCIICIOBAHUN B 001aCTH CETEH CBSI3U
Ha 2021-2024 roast // A. E. Kyuepsssiii, P. B. Kupnuek, M. A. Makonkuna, A. 1. [TapamoHoB,
P. A. lynaiiues, P. f. ITupmaromenos, A. C. bopoaus, A. I'. Bnaaesiko, A. C. A. MyTxaHnHa, A.
N. BreibopuoBa, C. C. Baagumupon, U. B. I'pummn. — VMHbOpManmOHHbIE TEXHOJOTHU H
tenekommyHukanuu, 2020. — T. 8. — Ne. 3. — C. 1-19.

— Shahzadi, R.. UAV assisted 5G and beyond wireless networks: A survey // R. Shahzadi,,.
M. Ali, H. Z. Khan, M. Naeem. — Journal of Network and Computer Applications, 2021. — Vol.
189. — P. 1-20.

0) HomOJNIHUTENbHAS INTEeparypa:

—berumeB B. O. Ounenka 3(pQpEeKTHBHOCTH MEXaHH3Ma pPE3EPBUPOBAHMS IIOJOCHI
MPOIYCKaHUS s TeXHoorun mmwWave B ceTsx cBsi3u msaToro nokoisienus // B.O. berumes, 9.C.
Conun, /I.A.Momnuanos, A.K. Camyiinos, }0.B. I'aiinamaka, K.E. Camyitnos. — UndopmanronHo-
ynpasistomue cucremsl, 2019, — Ne. 5 (102). — C. 51-63.

— laitmamaka 0. B. MoaenupoBanue OTHOIIEHUS] CUTHAI/MHTEp(PEPEHITNS B MOOMITBLHOM
CeTHU CO CIy4yailHbIM Oy’ J1aHueM B3auMozaencTByromux ycrpoiicts // FO. B. Iaiinamaxa, 0. H.
Opos, /1. A. Momyanos, A. K. CamyitnioB — Uadopmaruka u e€ npumenenns, 2017. — T. 11. —
Ne. 2. - C. 50-58.

—Tlaiinamaka 1O. B. Ouenka xapakTepuCTHK HHTephEpeHIMU MPU B3aUMOJCHCTBUU
0eCIpOBOIHBIX YCTPOHCTB B CMEXKHBIX IOMEHICHUsX MpsMoyronbHoi ¢opmer / HO. B.
laiinamaka, A. K. Camyiinos, B. O. beruies, P. H. KoBanbuykos, /I. A. Momuyanos. — T-Comm-
Tenekommynukanuu u Tpancnopt, 2015. — T. 9. — Ne. 11. — C. 41-45.

—boponun II. H. Ananu3 mpomyckHOH CHOCOOHOCTHM M XapaKTepUCTUK YacCTOTHOTO
CIIEKTpa B CETAX CBS3M CBEPXMAJIOro paaumyca JeWcTBUs B TepareproBoM auanaszone // I1. H.
Boponumn, E. A. KyuepsiBsrii, /I. A. MonuanoB. — Dnektpocsizk, 2014. — Ne, 11. — C. 18-21.

— MonuanoB J[. A. OueHka OTHOLIEHUS] CUTHAII/IIYM B OECIPOBOAHBIX CETSAX JOCTYyIa
nsaroro nokonenus // JI. A. Momuanos, P. H. KoBanbuykos, A. SI. Omeros, E. A. KyuepsBsrii, A.
K. Camyiinos, K. E. Camyiinos — DnektpocBsizb, 2019. — Ne. 9. — C. 37-44.

—IlerpoB B. 1. Ananu3 nuatepdepeHnny B OECIpOBOAHBIX CETAX CBS3M TEParepIioBOro
muanaszona yvactot / B. W. Ilerpos, [I. A. Momyanos, E. A. KyuepsBoiit. — UHdpopmartuka,
TeJIeKOMMyHUKanuu 1 yrnpasienue, 2017. — T. 10. — Ne. 1. — C. 27-36.

—Ilerpo B. N. OueHka OTHOIICHHWS CUTHAI/TIOMEXa B OECIIPOBOJHBIX CETSAX CBS3U
TeparepieBoro auamnasona yacror // B. U. Ilerpos, [I. A. Monuanos, E. A. KyuepsBpiid. —
DnektpocBszb, 2017. — Ne, 10. — C. 24-29.

—Tlaitpamaka 1O. B. 3agaun CTOXacTHYECKOr0 MOJICTUPOBAHUS HWHTETPUPOBAHHOM
BCENPOHUKaOIIEeH HazeMHO-Bo3aymHoU cetu 6G // 0. B. I'aiinamaxka, E. A. Kyuepsssii, K. E.
Camyiinos. — HoBble nHpOpMaLlMOHHBIE TEXHOJIIOTHH B UCCIIEIOBAHUU CIOXKHBIX CTPYKTYP, 2020.
—C. 44-45.

— Jlapacenus A. B. Ananu3 ctpateruu pasrpy3ku 0a3oBbix ctanuuiit SG NR ¢ nmomoripsio
texaonoruu NR-U // A. B. Jlapacemus, D. C. Conun, I. A. Momyanos, K. E. CamyiinoB —
Nndopmaruka u e€ npumenenus, 2021. — T. 15. — Ne. 3. — C. 98-111.

B) pecypchl cetu MHTepHeT:

— OTKPBITHIH Kypc «CroxacThuueckas TECOMETPHS, JlekTopuym —
https://www.lektorium.tv/node/39390

—Ilukn  oOywarommx  BHAEO OT  KOMaHibl  paspaborunkoB  YouGile —
https://ru.yougile.com/training

— Os3nakomuTesbHas ctaThsd 0 padore B Notion — https://checkroi.ru/blog/kak-rabotat-v-
notion/



https://www.lektorium.tv/node/39390
https://ru.yougile.com/training
https://checkroi.ru/blog/kak-rabotat-v-notion/
https://checkroi.ru/blog/kak-rabotat-v-notion/

— CoBerTnl ISt HAYMHAIOIIMX I10JIb30BaTeIeH Notion -
https://trends.rbc.ru/trends/innovation/602d 39a29a794730cf032ccl

TemaTuueckue KypHasbl:

— DnextpocBs3b — hitps://elsv.ru/

— T-Comm — TenexommyHuKkanus u Tpancrnopt — https://istina.msu.ru/journals/97645/

— NudopmanmonHo-ynpasisieMmbie cucteMbl — http://www.i-us.ru/index.php/ius

13. llepevyenb uHGOPMANMOHHBIX TEXHOJIOTHIA

a) JIMIIEH3HOHHOE ¥ CBOOOTHO pacIpoCTpaHsIeMoe IPOrpaMMHOE O0eCTIeYeHHE:!

— Microsoft Office Standart 2013 Russian: maker nmporpamm. Bkitouaer npunoxerus: MS
Office Word, MS Office Excel, MS Office PowerPoint, MS Office On-eNote, MS Office
Publisher, MS Outlook, MS Office Web Apps (Word Excel MS PowerPoint Outlook);

— myOIMYHO OCTYIMHBIE oOaunbie TexHoaoruu (Google Docs, SAuaexc. Tabmuiib);

— cpezcTBa oHaiH-KoMmyHuKaiuu (Suaekc. Texemoct, Voov Meetings);

— Cpe/ICTBa BBINIOJHEHHUS U TIPEJICTaBIICHUS pacueTHO-Tpaduueckux padot (R Studio, MS
Power BI);

— OHJIAITH-JTOCKH JUIsi COBMECTHOM paboThl Hax CTpyKTypu3anuei nHpopmarmu (Padlet,
Jamboard).

0) nH(popMaIMOHHBIE CITPABOYHBIC CHCTEMBI:

— DNEeKTPOHHBIN KaTaJjor Hayunon OoubIMoTEKN Ty —
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
— DJIeKTpOHHAS O6ubnmnoreka (pemo3urtopuii) Ty —

http://vital.lib.tsu.ru/vital/access/manager/Index
— DBC Jlans — http://e.lanbook.com/
— OBC KoncynpranT crynenta — http://www.studentlibrary.ru/
— O6pazoBarenbHas miatdopma FOpaiit — https://urait.ru/
—DOBC ZNANIUM.com — https://znanium.com/
— OBC IPRbooks — http://www.iprbookshop.ru/

14. MaTepuaibHO-TeXHHYeCKoe obecneyeHue

AynuTopuu JUisl TPOBEACHUS 3aHATUH JIEKLIMOHHOTO TUTIA.

AymuTopun U1 TPOBENEHUs 3aHATHM CEMHHApCKOrO THUIA, WHIWBHUAYAIbHBIX H
IPYIIOBBIX KOHCYJIBTALUH, TEKYLIETO KOHTPOJIS U IPOMEXKYTOUHOM aTTECTALlUH.

[TomemieHus Uisi caMOCTOSITEILHOM PabOThI, OCHAILICHHbIE KOMIIBIOTEPHONW TEXHUKOHN U
JIOCTYIIOM K ceTH VHTepHeT, B 3JEKTPOHHYI0 MH(POPMALMOHHO-00pa30BaTENbHYIO CpEeay M K
UH()OPMAIIOHHBIM CIIPABOYHBIM CHCTEMaM.

AyauTopuu Ul TPOBEAEHUS 3aHSATHH  JIGKIUOHHOIO M CEeMHHApCKOro THIA
WHJIMBUAYAIbHBIX M TPYNIOBBIX KOHCYJIbTallMi, TEKYIIEr0 KOHTPOJIS M IIPOMEXYTOYHOU
aTTeCTAllMH B CMEIICHHOM (opMaTe («AKTPY»).

15. Undopmanusi o pa3padoTunkax

MonuanoB JIMuTpuii AnekcaHApoBHY, A-p TEXH. HAyK, JOLEHT, mpodeccop Kadeapsl
TEOPHUH BEPOATHOCTEN U MATEMATHYECKON CTaTUCTUKHU,

JlucoBckas Exarepmna FOpwreBHa, kaHn. (u3.-maT. HayK, JOIEHT Kadeapbl TEOpUHU
BEPOSITHOCTEN U MATEMATUYECKOW CTaTUCTUKH,

Jlmztopa Ompra JImMuTpueBHa, accucTeHT Kadeapsl TEOpUHM BEPOATHOCTEH W
MaTE€MaTUYECKON CTaTUCTUKH.
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