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1. Ilesb U MIAHUPYeEMBbIe Pe3y/JIbTATHI 0CBOCHHS IMCIUIIIHHBI

[1esbr0 0CBOEHMSI JUCLUIUIMHEI ABIsIETCA (POPMUPOBAHUE CIEAYIONIMX KOMITETEHIIMII:

OIIK-3 Cnocoben pazpabaTsiBaTh MATEMaTHUECKUE MOJICTH U TPOBOIUTH MX aHAIU3 TIPU
peLIeHUH 3aj1a4d B 00J1aCTU IPOPECCUOHATIBHOMN e TETbHOCTH.

PesynpraTramMu OCBOCHUS TUCIMILIMHBI SBISIOTCS CIEAYIONINE HHIUKATOPHI TOCTHKECHUS
KOMIIETECHIINH:

NOIIK-3.2 AnanuzupyeT MaTeMaTH4eCKHUE MOJEIW [UIsl PELIEHUs MPUKIAJHBIX 3a7ad
npodeCCHOHATILHOM 1eATEIbHOCTH.

NOIIK-3.3 PazpabarbiBaeT ¥ aHaIM3HPYET HOBBIE MAaTEMAaTHYECKHUE MOJEIU IS
pelIeHHs] NMPHUKJIAIHBIX 33aJad HpOo(pEeCCHOHAIBHON JAEATENbHOCTH B 00JACTH MPUKIAJIHON
MaTeMaTHKU 1 HHPOPMATUKH.

2. 3agayy ocBOCHHS JUCIHUIIINHLI

— OcBoHTh amnmapar CTOXacCTUYECKOH T'€OMETPUHM M TEOPUH MacCOBOTO OOCTYKMBAaHUS
JUIs peLIeHUs IPUKJIaIHbIX 3a/1a4 pa3BepThIBAHUS U SKCIUTyaTauu cereit 5G.

— Hayuutbcst mpuMeHSATh METOAbl U MHCTPYMEHTHI aHaIW3a TEIEKOMMYHHUKAIIMOHHBIX
JAHHBIX, B TOM YHCJI€ TOCPEACTBOM MH(POPMALIMOHHBIX TEXHOJIOTHH.

— Hayuutbcst ucnionb3oBaTh pe3ysbTaThl NMPUKIAJAHON MaTeMaTUKH JUIsl OCBOGHMSI U
aJlanTallMyi HOBBIX METO/IOB PEIICHUs 3a/1a4 B 007aCTH CBOUX MPO(GECCHOHATIBHBIX HHTEPECOB.

3. MecTO AUCHUILIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl

Jucuunnuza otHocutes K bioky 1 «/lucuumuinael (Moaynn)».

JlucuuIuinHa OTHOCUTCA K 4acTh oOpa3oBaTelIbHOW Mporpammsl, (popMmupyemoit
YY4aCTHHKaMH 00pa30BaTeNbHBIX OTHOIICHWH, TMpeajaraercs oOyJaromuMcs Ha BBIOOD.
JlcuumuinHa BXOJUT B MOZLYJIb «AKaJeMUUYECKUI MOTYIIb Y.

4. Cemectp(bl) ocBOeHHs U GopMa(bl) IPOMEKYTOUHON ATTECTANMH MO TUCHUILINHE

[IepBrIii cemecTp, IK3aMEH

5. Bxognble Tpeﬁonaﬂuﬂ AJiIsk OCBOCHHUA JUCHUIIJINHBI

Jlisl yCHenHoro OCBOeHUs AUCHUILIUHBI TPEOYIOTCS KOMIIETEHIINH, CPOPMUPOBAaHHbBIE B
X0JIE OCBOEHHS 00pa30BaTENbHBIX IIPOrPaMM IPEALIECTBYIOIIETO YPOBHA 00pa30BaHusl.

6. SI3bIk peaan3anun

Pyccknit

7. O0beM TUCHUIITHHBI

OO6m1ast Tpy10€MKOCTh TUCIMIUIUHBI COCTABIIAET 5 3.€., 180 uacoB, U3 KOTOPHIX:
-nekuu: 32 u.

-nmaboparopusie: 32 4.

O0BbeM caMOCTOSATENBHON pabOThI CTY/ICHTA ONpeaAeNieH YIeOHBIM IIIaHOM.

8. Coneprxkanue IMCUMILIMHBI, CTPYKTYPHPOBAHHOE 110 TEMaM

Tema 1. Benenue

PazButne u sBomronms cereit 6ecipoBogHoro mocryma. Ceru cBsizu 5SG Hosoe Pammo
(NR).

Tema 2. MeToabl OLIEHKH XapaKTEPUCTUK CETEH COTOBOU CBSI3H

Mopenu xomnoHeHToB ceteit SG NR. Metoabl aHanu3a 0a30BbIX XapaKTEPUCTHK ceTei
cBs3u 5SG NR. Moaenu onienku nnrepdepentiuu, OCII u ckopoctu B 5G NR.



Tema 3. dynkun paguountepgeiica SG NR
OO6miast cTpykTypa, (uU3HUECKHE W JIOTHYECKHME KaHaibl. HadambHBIA JOCTYI B CETh.
dopmupoBaHue U OUCK Jiyda. [ImanupoBanue nepenad. JHeprocoepexxenue Ha cropone I1Y.

9. Tekymumii KOHTPOJIb 1O AUCHUIJINHE

Texkymmii KOHTPOJb MO TUCHMIUIMHE MPOBOJUTCS IYTEM KOHTPOJIS MOCEIIaeMOCTH,
BBIITOJIHCHUS 33JaHUH Ha B3aWMHOE OICHMBAaHUE, TECTOB IO JICKIIMOHHOMY MarepHay,
BBITIOJIHEHUS pacyeTHO-TpapuuecKux padboT, U GUKcHpyeTcss B (opMe KOHTPOJIBHOW TOUKU HE
MEHEEe OJTHOTO Pa3a B CEMECTP.

OueHouHble MaTepuajbl TEKYIIETO KOHTPOJs pa3MmelieHsl Ha caiite TI'Y B pazzgene
«Mudopmarus 06 o6pazoBaTesbHON Mporpammey - https://www.tsu.ru/sveden/education/eduop/.

10. HOpﬂ)IOK MPOBECACHUSA U KPUTECPUHN OLICHUBAHUSA l'[pOMe)KyTO'lHOi/i aTTeCTallumn

HTorosas oleHKa 1o npeaMeTy (3K3aMeH) BBICTABIIAETCS CIEIYIOIUM 00pa3oM:

«OTIUYHO» — CTyOeHT HaOpan He MeHee 80 mMEpBUYHBIX 0ayuIOB, BBIMOJHWI BCE
pacueTHO-rpaduueckue padoThl, HET HEYAOBIETBOPUTEIIBHBIX OLICHOK 32 TECTHI;

«XOpOMIO» — CTYJAEHT Hadpai oT 65 10 80 mepBUYHBIX 0AJJIOB, BHIMOJIHUI BCE PACYETHO-
rpadudeckre paboThl, HET HEYI0BIETBOPUTEIbHBIX OLICHOK 32 TECTHI;

«yIIOBJIETBOPUTEIBHO» — CTYyAEHT HaOpan oT 50 1o 65 mepBUYHBIX OAJIOB, BBITIOIHHII
BCE pacueTHO-rpaduyeckre paboThl, HET HEYJOBIECTBOPUTEIBHBIX OLIEHOK 32 TECTHI;

«HEYJOBIIETBOPUTEIBHO» — CTYIEHT HE CIall pacueTHO-rpaduyeckue padboTsl, HaOpai
meHee 50 nepBUUHBIX OAJIOB WM CAAJT TECT HA «HEYOBIETBOPUTEIBHO.

OneHouyHble MaTepualibl JUIsl IPOBEACHUS IIPOMEKYTOUHOM aTTeCTallMd Pa3MEIlEeHbl Ha
cahte TI'Y B pasmene «Mudopmamus 00  oOpazoBarenbHOW  MporpamMme» -
https://www.tsu.ru/sveden/education/eduop/.

11. YyeOHo-MeTOoAN4YECKOE 00ecreueHue

a) DNEeKTPOHHBIN yueOHbIN Kypc no auciuuinHe B LMS IDO.

0) OrieHOUHBIE MaTepHallbl TEKYHIEro KOHTPOJS M MPOMEKYTOYHOW aTTECTAllUH T10
JUCITUTLUTHE.

B) [lnan cemMuHapCcKuX / MPaKTUYECKUX 3aHATHH MO TUCIUTIIIHHE.

r) Metoanueckue ykazaHus 1o MPOBEJICHUIO TaOOPATOPHBIX padoT.

1) MeTtonuyeckue yka3aHHs M0 OpraHU3aIlKA CaMOCTOSTEIbHON PabOTHI CTY/IE€HTOB.

12. Ilepeyenn y4eOHOI JuTEpaTyphl U pecypcoB cetn UHTEepHeT

a) OCHOBHas JIUTEpaTypa:

— JleBun b.P. Teopernueckre OCHOBBI cTaTUCTHUECKON paauorexHuku / B.P. JleBun. —
Coserckoe paauo, 1976. — 656 c.

— Munens A.A., Karaee M.}O. Maremarnueckoe ¥ HUMUTAIIMOHHOE MOJICITUPOBAHHE:
Mertoandeckue yka3zaHHs K BBIOJHEHHMIO NMPAKTHUYECKUX palboT Mo Kypcy «MaremaTHueckoe u
MMUTAIIMOHHOE MOJEITUPOBAHUE» [JISI CTYIEHTOB, oOydaromuxcs mo HampaieHuto 09.03.03
«[Ipuxnagnas uHpopmaruka» Bcex Gopm obydenus / A.A. Munens, M.JO. Karaes. — IOpra:
Uzn-Bo FOTU (dpunman) TITY, 2016. - 110 c.

— bouapos ILII., [Teunnkun A.B. Teopus BepostHocTell. MaremaTuueckasi CTaTUCTHKA /
[L.I1. Bouapos, A.B. Ileunnkun. — Mocksa: @uszmatiurt, 2005. — 296 c.

— Maiictpenxko B.A. CoBpemeHHBIE HH()OPMALMOHHBIE KaHAIbl U CHCTEMBI CBS3U:
yuebHuk / B.A. Maiictpenko, A.A. ConoBseB, M.IO. Ilnsckun, A.M. TuxonoB. — Owmck:
Hznarenscteo OMI'TY, 2017. — 452 c.

— CamyiinoB K.E., A6ae I1.0. MynbTucepBucHble ceTu CBs3H [TeKCT/NMeKTPOHHBIN
pecypc]: Yuebno-meroanueckuii komreke / K.E. Camyiinos, I[1.0. A6aes. — M.: 3a-Bo PYJIH,
2013.-363 c.



— Kucens H.H. MonenupoBanue pacnpocTpaneHus paauoBoiiH B nakere Wireless InSite:
yaebnoe mocoome / H.H. Kwucenb. — Taranpor: MzmarensctBo IOxHOTO (denepanpbHOTo
yHuBepcuteta, 2018. — 108 c.

— bouapos ILII., [leunnkua A.B. Teopust MaccoBOro o0CIyKMBaHUS: YICOHUK IS BY30B
/ TLIL. bouapos, A.B. Ileunnkun. — Mocksa: M3n-8o PY/IH, 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. Cetu u TenekoMMyHHKaIMU: YIYeOHUK U TIPakTUKyM i By3oB / K.E.
Camyitnos, M.A. [Nanumos, J1.C. Kyns60B. — Mocksa: U3narenscto FOpaiit, 2020. — 363 c.

— l'ompamrreitn b.C. Cetu cBsizu. Yueonuk s By3oB / b.C. I'onpamreitn, H.A. Cokoios,
['.I'. SAnoBckwmii. — Cankr-IlerepOypr: BXB-Iletepoypr, 2010. — 400 c.

— TuxBunckuii B.O. Cetn MmoOmiibHOM cBsi3u 5G. TexHOJIOTHH, apXUTEKTypa U YCIYTH /
B.O. TuxBunckuii. — Mocksa: Menua [Ta6numep, 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 1. 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.

— 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.

— KyuepsiBeiii A. E. HoBble mepcrieKTHBBI Hay4dHBIX HCCIEAOBAaHWA B OOJIACTH ceTel
cBs3u Ha 2021-2024 ronwr // A. E. Kyuepsssiii, P. B. Kupuuek, M. A. Makonkuna, A. U.
[Tapamonos, P. A. [lynaiiues, P. S. Ilupmaromenos, A. C. bopoaun, A. I'. Brnagsiko, A. C. A.
Myrxanna, A. W. Beibopuoa, C. C. Brnagumupos, U. B. I'pumun. — Wudopmannonusie
TEXHOJIOTUH U TelnekoMMyHuKanuu, 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) IONOJIHUTENbHAS JINTepaTypa:

—bernmer B.O. Onenka >(Q@exkTUBHOCTH MeXaHU3Ma pEe3epPBUPOBAHUS  IOJOCHI
IOpOMycKaHus i TexHonorun mmWave B ceTax cBA3M mstoro nokoienus // B.O. beruies,
2.C. Comwmn, H.A. Momuano, A.K. Cawmyiinos, FO.B. Taiinamaka, K.E. CamyiinoB. —
HNudopmannonHo-ynpasistomue cuctemsl, 2019. — Ne. 5 (102). — C. 51-63.

—T'aiigamaka 1O. B. MoaenupoBanue OTHOIIEHUS! CUTHAJI/UHTEPPEPEHLINs B MOOUIIbHOM
CEeTH cO CllyyaiiHbIM ONy’KAaHueM B3auMoJeicTByromux yctpoiicts // YO. B. I'aiinamaxka, 0. H.
Opios, 1. A. Monuanos, A. K. CamyitnoB — Mudpopmatuka u e€ npumenenus, 2017. — T. 11. —
Ne. 2. - C. 50-58.

—Taiigamaka 1O. B. Onenka xapakTepucTuk HHTEphEpeHIMH NpH B3aUMOICHCTBUU
OeCIpOBOJIHBIX YCTPOMCTB B CMEXHBIX IOMEIIEHUSX MpsAMoyroiabHoil ¢opmsl // FO. B.
lNaripamaka, A. K. Camyiinios, B. O. berumes, P. H. KoBansuykos, /. A. Monuyanos. — T-Comm-
Tenekommynukanuu u Tpancnoprt, 2015. —T. 9. — Ne. 11. — C. 41-45.

—bopornn II. H. AHanu3 mpomycKHOW CIMOCOOHOCTH M XapaKTEPUCTHK YaCTOTHOTO
CIEKTpa B CETAX CBA3M CBEPXMAJIOrO paauyca ACUCTBUS B TeparepuoBoM auanazone // I1. H.
boponun, E. A. Kyuepsssii, /I. A. Momuanos. — OnektpocBsizb, 2014. — Ne. 11. — C. 18-21.

— MomyanoB /[. A. OueHka OTHOIIEHHS CHUTHAJ/IIYM B OECIPOBOJAHBIX CETAX JOCTYMa
nsitoro nokonenus // [1. A. Monuanos, P. H. KoBanbuykos, A. 5. Ometos, E. A. KyuepsiBbiid, A.
K. Camyitnos, K. E. CamyitnoB — DnekrpocBszb, 2019. — Ne. 9. — C. 37-44.



—IlerpoB B. 1. Ananu3 untepdepeHunu B OECIIPOBOIHBIX CETAX CBSI3M TEPAreproBOro
nuarnazona vactot // B. WU. Ilerpos, JI. A. MomnuanoB, E. A. KydepsiBoiii. — Madpopmaruka,
TEJIEeKOMMYHUKaLUU U ynpasienue, 2017. — T. 10. — Ne. 1. — C. 27-36.

—IlerpoB B. WM. OueHka OTHOIICHHsI CUTHAJI/TIOMEXa B OCCIPOBOJHBIX CETSIX CBS3H
TeparepieBoro nuamnazona gactot // B. WU. Ilerpos, JI. A. Momuanos, E. A. KydepsBsrii. —
OnekTpocBas3b, 2017. — Ne. 10. — C. 24-29.

—laligamaka 1O. B. 3amauMm CTOXacTHMYECKOrO MOJEIUPOBAHMSI HHTETPUPOBAHHOM
BCEIPOHUKAOIICH HazeMHO-Bo3aymHOM cetn 6G // FO. B. 'alinamaka, E. A. Kyuepsseriii, K. E.
CamyitioB. — HoBble MH(DOpPMAIIMOHHBIE TEXHOJOTHUU B HCCICIOBAHUU CIOXKHBIX CTPYKTYP,
2020. — C. 44-45.

— Hapacenust A. B. Ananu3 crpareruu pasrpy3ku 06a30Bbix ctaniuit 5G NR ¢ momoiibio
texnosoru NR-U // A. B. Jlapacenus, O. C. Conun, JI. A. Momuanos, K. E. CamyitioB —
Wndopmaruka u e€ npumenenns, 2021. — T. 15. — Ne. 3. — C. 98-111.

B) pecypcbl cetu HTepHET:

— OTKpBITHII Kypc «CtoxacTuueckas TeOMETPHUSI, JlekTopuym -
https://www.lektorium.tv/node/39390

—ukn  oOywyarommx  BHAEO  OT  KOMaHabl  paspaborumkoB  YouGile —
https://ru.yougile.com/training

— O3HakomuTeNbHasA cTaThs 0 pabote B Notion — https://checkroi.ru/blog/kak-rabotat-v-
notion/

— CoBeTbl TUIS HAYMHAIOIINX NOJIb30BaTeNeH Notion -
https://trends.rbc.ru/trends/innovation/602d39a29a794730cf032ccl

TemaTrueckue KypHabI:

— DnekTpocBssb — https://elsv.ru/

— T-Comm — TenexoMMyHHUKaIMsI U TpaHCTOPT — https://istina.msu.ru/journals/97645/

— NudopmanmonHo-ympasiseMble CUCTEMBI — http://www.i-us.ru/index.php/ius

13. Ilepeyenb HH(POPMALIMOHHBIX TEXHOJIOTHIA

a) JIMIIEH3UNOHHOE U CBOOOIHO PACTIPOCTPAHIEMOE MPOrPaMMHOE 00ECTICUCHHE:

— Microsoft Office Standart 2013 Russian: nmaker mporpamm. Bkiroyaer mpuioxeHus:
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);

— nyOn4yHO JocTynHble oonaynble TexHonoruu (Google Docs, SAnnexc. Ta0nuisl);

— cpeAcTBa oHNalH-koMMyHuKaluu (Sunekc. Tenemoct, Voov Meetings);

— CpeZCTBa BBIMOJIHEHMS M IPEJCTaBIeHUs pacueTHO-Tpapuueckux padot (R Studio, MS
Power BI);

— OHJIAWH-JTOCKU JIJII COBMECTHOM paboThl Haj cTpykTypusarued nHpopmanuu (Padlet,
Jamboard).

6) I/IH(I)OpMaI_II/IOHHBIC CIIPaBOYHBIC CUCTCMBI:

— DIIEKTPOHHBIN KaTaJior Hayunoi O6ubIMoTeKu Ty —
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
— DNeKTpoHHas O6ubnamoreka (peno3uTopuii) Ty —

http://vital.lib.tsu.ru/vital/access/manager/Index
— OBC Jlanp — http://e.Janbook.com/
— ObC KoncynbraHt cTyaeHTa — http://www.studentlibrary.ru/
— O6pazoBarenpHas wiatdopma FOpaitt — https://urait.ru/
—9BC ZNANIUM.com — https://znanium.com/
— OBC IPRbooks — http://www.iprbookshop.ru/
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14. MaTepuanbHO-TeXHH4YECKOe o0ecnevyeHne

Aynutopuu A NPOBEASHUS 3aHATHI JIEKIIMOHHOTO TUTIA.

AynutopuH JUIs TPOBEACHUS 3aHATHH CEMHMHApPCKOTO THIA, HHIUBHIYAJbHBIX U
IPYIIOBBIX KOHCYJIbTAIUH, TEKYIIETO KOHTPOJISL U MPOMEKYTOYHON aTTECTAIUH.

[Tomenienust It cCaMOCTOSITENFHONW paboTHI, OCHAIEHHBIE KOMIBIOTEPHONH TEXHUKOH U
JOCTYNIOM K ceTH VHTepHET, B 3JIEKTPOHHYIO HMH(OPMAIMOHHO-00pa30BaTEbHYIO Cpely U K
UH(POPMALIMOHHBIM CIIPABOYHBIM CHCTEMaM.

Aynutopun Il TPOBEACHMSI 3aHATUN JIGKIMOHHOTO U CEMHHApCKOro THIa
UH/IMBUIYAIIBHBIX W TPYNIOBBIX KOHCYJIbTAllMi, TEKYIIEro KOHTPOJS M MPOMEKYTOYHON
aTTECTAIlMu B cMelieHHOM dopmarte («AKTpy»).

15. Undopmanus o paspadorunkax

MomuanoB JImutpuii AnekcaHIpoOBHY, J-p TEXH. HAyK, JOLEHT, mpodeccop Kadeapbl
TEOPUHU BEPOATHOCTEN U MATEMATUYECKON CTAaTUCTHUKH,

Jlucosckass Exatepuna FOpbeBHa, KaHa. (u3.-MaT. HaykK, AOLEHT KadeApbl TEOpHUH
BEPOATHOCTEN U MAaTEMaTUYECKON CTaTUCTUKH,

Jlmztopa Ombra JImMuTpueBHa, accUCTeHT KadeApbl TEOPHUH BEPOSTHOCTEH U
MaTEeMaTUYeCKOU CTaTUCTUKH.



