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1. Ilesb ¥ UIaHUpYeMBbIe Pe3yJIbTATHI OCBOCHHS THCHHUIINHBI

Llenbto 0OcBOEHUS AUCHHUIUINHBI SBJISETCS (OPMUPOBAHUE CIEAYIOIUX KOMITETEHIIHH:

OIIK-3 CniocobeH pa3pabaTeiBaTh MaTeMaTHYECKUE MOJETH U IPOBOJIUTH UX aHAJIH3 NPU
pelIeHny 3aa4 B 006J1aCTH MPoPecCUOHANBHOM 1eATEeIbHOCTH.

PesynbraTamMu OCBOCHHUS TUCIMILIMHBI SBISIOTCS CIEIYIONINEe UHIANKATOPBI TOCTUKECHUS
KOMIIETEHIIMI:

NOIIK-3.2 Ananu3upyer mMaTeMaTH4eCKHME MOJEIW JUIsl PEIIECHUs NPUKIAAHBIX 3a]ad
npodeccroHaNbHOM e TENbHOCTH.

NOIIK-3.3 Pa3paGaTbiBaeT W aHaJIM3UpPYEeT HOBbIE MaTeMaTHYECKUE MOJAEIH s
pelieHns TNPUKIAAHBIX 3a7ad Mpo(ecCHOHANbHOM MAeATeIbHOCTH B O0JIACTH MPUKIIATHOM
MaTeMaTHKU U HHPOPMATUKH.

2. 3a11alm OCBOCHHUA NUCHUILINHBI

— OcBoHThb ammapar CTOXacCTUYECKOH I'e€OMETpUM U TEOPUH MacCOBOIO OOCTYKHBAaHUS
JUISL pellieHnsl MPUKIIaIHBIX 3a7a4 pa3BEepThIBAHUS U dKCIUTyaTtauuu ceteit 5SG.

— Hayuntbcst pUMEHATH METOABI MU MHCTPYMEHTBI aHAIW3a TEJIEKOMMYHHKAIlMOHHBIX
JaHHBIX, B TOM YHUCJIE MOCPEICTBOM MH(OPMALIMOHHBIX TEXHOJIOTHH.

— Hayuntbcst MCIONIB30BaTh PE3YJIbTATHI MPUKIALHOM MATEMaTUKHU Il OCBOCHHUS U
aJlanTalyy HOBBIX METO/IOB PELEHHS 3aau B 00JacTH CBOMX MPOo(decCHOHAbHBIX HHTEPECOB.

3. MecTo AUCHHUILUINHBI B CTPYKTYpe 00pa3oBaTe/ibHON MPOrpaMMbl

Hucuunnuna otHocuted K bioky 1 «lucuuminuel (MOIyIn)».

JlucuumiamHa OTHOCHTCST K 4YacTH 00pa3oBaTelbHON MporpamMmbl, (GOpMHpPYEMOit
y4acTHUKaMU 00pa30BaTeNbHBIX OTHOUICHHM, TpesuiaraeTcs oOydalomuMcs Ha BbIOOD.
JucuumninHa BXOOUT B MOJIYJIb «AKaJIEMUYECKUN MOTYJIbY.

4. Cemectp(bI) ocBOCHHA B (popMa(bl) MPOMEKYTOYHOM aTTECTALMH 110 JHMCHMILIMHE

[IepBe1ii cemecTp, IK3aMeEH

5. Bxognbie TpGﬁOBaHI/Iﬂ AJIA 0CBOCHUA NUCHHUITJIMHbI

Jljis yCTenHOro OCBOGHMSI JUCIUILIMHBI TPeOyIOTCS KOMIETEHLIUH, CPOPMUPOBAHHBIE B
XO07Ie OCBOEHHsI 00pa30BaTeIbHBIX MPOrPaMM MPEALIECTBYIONIETO YPOBHS 00pa30BaHusl.

6. SI3bIk peanu3zanuu

Pycckuii

7. O0beM TUCHUILIUHBI

OOw1ast TpyA0EMKOCTh AUCLUILTUHBI COCTABIAET S 3.€., 180 uacoB, U3 KOTOPHIX:
-nekuuu: 32 9.

-nabopatopHsie: 32 u.

O6beM caMOCTOATENIbHOM pabOThI CTYIEHTA OIpeIeIeH YUeOHbIM MJIAHOM.

8. Conep:xkaHue IMCHUILINHBI, CTPYKTYPUPOBAHHOE M0 TeMaM

Tema 1. Beencume

Pa3zButne u sBomonus cereir 6ecnpoBonHoro poctymna. Ceru cBsizu 5G Hosoe Pammo
(NR).

Tema 2. MeTo/bl OLICHKH XapaKTEPUCTUK CETEH COTOBOM CBS3HU

Mopnenu komnoHeHToB cereil SG NR. Meroab! aHann3a 0a30BbIX XapaKTEPUCTHK CETEH
cBs3u 5G NR. Mogenu ouenku unrepdpepenunu, OCLI u ckopoctu B 5G NR.



Tema 3. @ynkuuu paguountepgeiica SG NR
OOmiast cTpykTypa, (hU3WYECKHe W JIOTUYeCKHe KaHaibl. HadanbHBIA JOCTYI B CETh.
dopmupoBaHue U IOUCK Jiyda. [ImanupoBanue nepenad. JHeprocoepekenue Ha cropone I1Y.

9. Tekymunii KOHTPOJIb MO AUCHUIJIMHE

Texymuii KOHTPOJIb MO AUCHUIUIMHE IMPOBOJUTCS IyTEM KOHTPOIS IMOCEIAeMOCTH,
BBITIOJTHCHMS 33J]aHUil Ha B3aWMHOE OIICHWBAaHWE, TECTOB II0 JICKIIMOHHOMY MaTepuay,
BBITIOJTHEHHSI pacueTHO-TpadudecKux padot, u Gukcupyercs B ¢hopMe KOHTPOJIHHOW TOYKH HE
MeHee OJTHOTO Pa3a B CEMECTP.

OneHouyHble MaTepHalbl TEKYIIETO KOHTpOJIA pa3MerieHbl Ha caite TI'Y B pasgene
«udopmarnus 06 odpazoBatenbHON Tporpamme - https:// www.tsu.ru/sveden/education/eduop/.

10. ITopsinok npoBeieHUsI H KPUTEPHUH OLCHUBAHHUS NPOMEKYTOYHOM aTTecTaluu

HToroBas oreHKa 1Mo mpeMeTy (3K3aMeH) BBICTABIISIETCS CIISIYIOIIUM 00pa3oM:

«OTIIUYHO» — CTylneHT HaOpan He MeHee 80 MEpPBUYHBIX Oa/IOB, BBIMOJHMI BCE
pacueTHo-rpaduueckue paboThl, HET HEYIOBIETBOPUTEIbHBIX OLIEHOK 33 TECTHI;

«XOpOIIO» — CTYJCHT HaOpas oT 65 10 80 nmepBUYHBIX 0AJIJIOB, BHIMOJIHUI BCE PACUETHO-
rpaduueckre paboThl, HET HEYIOBJIETBOPUTEIbHBIX OLIEHOK 32 TECTHI;

«YJIOBJICTBOPUTEIILHO» — CTYACHT HaOpas oT 50 10 65 mepBUYHBIX OAJJIOB, BBHITOTHHII
BCE pacueTHO-TpaduIecKue padOThI, HET HEYAOBIECTBOPUTEIIBHBIX OIICHOK 32 TECTHI,

«HEYIIOBJICTBOPUTEIBHO» — CTYJICHT HE CIall pacueTHO-rpaduyeckue paboThi, HaOpas
meHee 50 MepBUYHBIX 0AJJIOB WIIH CIaJl TECT Ha «HEYIOBICTBOPUTEIHHON.

O1cHOYHBbIC MaTepHaibl JUIs MPOBEICHHS MPOMEKYTOUHOW aTTECTAIMU Pa3MEIICHBI Ha
cahte TI'Y B pasmene «Mudopmanmus o0  oOpa3oBaTeNbHOM  MpOrpaMme» -
https://www.tsu.ru/sveden/education/eduop/.

11. YyeOHo-MeTOAUYECKOE 00eceueHne

a) DNEeKTPOHHBIN yueOHsbIi Kype o aucuuiuinae B LMS IDO.

0) OnleHOUHBIE MaTepHalibl TEKYILIEro KOHTPOJISI M NPOMEXKYTOYHOW aTTecTalH 110
JUCLUIUINHE.

B) [Inan ceMuHapckux / MpakTUUECKUX 3aHATUH 10 AUCLUIIINHE.

r) Meronndeckue yka3zaHus 10 IPOBEAECHUIO JJAOOPATOPHBIX padoT.

1) MeTtonndeckue yka3zaHus 10 OpraHU3alii CaMOCTOSATENbHON pabOThI CTYACHTOB.

12. Ilepedyens y4eOHOI IuTEpaTyphl U pecypcos cetn UHTEpHeT

a) OCHOBHas JuTepaTypa:

— JleBun b.P. Teopernueckue OCHOBBI CTaTUCTHUECKOW paauoTexHUkH / b.P. JleBuH. —
Cogerckoe paauo, 1976. — 656 c.

—Muuens A.A., Karaee M.IO. Marematnueckoe M1 MMUTALMOHHOE MOJEIMPOBAHUE!
MeTtonudeckue yka3zaHUs K BBITIOJHEHHUIO MPAKTHYECKUX PabOT 1Mo Kypcy «MareMmaTudeckoe u
UMUTAIIMOHHOE MOJENUPOBaHUE» [UIsl CTYACHTOB, oOywarommxcs mo HampasieHuto 09.03.03
«[Ipukmnagnas napopmatukay Bcex Gopm odOydenus / A.A. Munens, M.FO. Karaes. — HOpra:
W3n-so FOTU (punman) TIIY, 2016. — 110 c.

— bouapos ILIL., [leunnkun A.B. Teopust BeposiTHOCTElH. MaTemMaTHueckasi CTaTHCTHKA /
ILIL bouapos, A.B. Ileunnkun. — Mocka: @uzmatiaut, 2005. — 296 c.

— Maiictpenxko B.A. CoBpemeHHBIE WH()OPMALMOHHBIE KaHAIBI W CHCTEMBI CBS3U:
yueOHuk / B.A. Maiictpenko, A.A. ConoBseB, M.IO. Ilmsackun, A.M. TuxonoB. — Owmck:
Wznarenscteo OMI'TY, 2017. — 452 c.

— CamyitnoB K.E., AbaeB I1.0. MynbtucepBucHble ceTu CBA3M [TeKCT/3MeKTPOHHBIM
pecypc]: Yuebno-meromuueckuii komruieke / K.E. Camyiinos, I1.0. Abaes. — M.: U3a-so PYIH,
2013.-363 c.



— Kucens H.H. MoaenupoBanue pacnpoctpaneHus paaunoBoiH B nakere Wireless InSite:
yuebHoe mnocobue / H.H. Kucenb. — Taraupor: WznmatenbctBo HOxHoro ¢enepanbHOro
yHuBepcurera, 2018. — 108 c.

— bouapos ILII., [leunnkun A.B. Teopus maccoBoro oOCIyXUBaHUS : Y4EOHUK IS
By30B / IL.IL. bouapos, A.B. Ileunnkun. — Mocksa: U3n-Bo PY/IH, 1995. — 529 c.

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

— CamyitnoB K.E. Cetu u TenekoMMyHHKaIMK: Y4€OHUK U TpakTUKyM Juist By30B / K.E.
Camyiinos, .A. Ilanumos, JI.C. Kyns6oB. — Mocksa: M3narensctBo KOpaiit, 2020. — 363 c.

— lompamreiin b.C. Cetu cBsizu. Yueonuk ais By3oB / b.C. IN'ompamreitn, H.A. Cokosos,
I'.I'. SAnoBckwmii. — Cankt-IlerepOypr: BXB-IletepOypr, 2010. — 400 c.

— TuxBunckuit B.O. Cetn MmoOwmibHOU cBsizu 5G. TexHomoruu, apxuTekTypa u yciayru /
B.O. TuxBunckuii. — MockBa: Menua [Tabmumep, 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.

— KyuepsBoiii A. E. HoBble mepcrnekTuBbl Hay4yHbIX HCCIEIOBAaHMA B 00JIaCTH ceTel
cBsa3u Ha 2021-2024 ronwl // A. E. Kyuepsssiii, P. B. Kupuuek, M. A. Makonkuna, A. W.
[Tapamonos, P. A. Jlynaiiues, P. S. ITupmaromenos, A. C. bopoaun, A. I'. Bnagsixo, A. C. A.
Myrtxanna, A. WU. Beibopnosa, C. C. Bmagumupos, U. B. I'pumnn. — WHpopmanroHHble
TEXHOJIOTMH U 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) IOTIOTHUTEIbHAS JTUTEpATypa:

—berume B. O. Onenka 3¢p¢eKTUBHOCTH MeXaHHW3Ma pe3epBHPOBAHUS TOJIOCHI
IPOIyCKaHMs Ui TeXxHoornn mmWave B ceTsx cBs3u nstoro nokonenus // B.O. Berumes,
2.C. Comun, J.A. MomuanoB, A.K. Camyiuios, FO.B. Tlaiinamaka, K.E. CawmyiinoB. —
HNudopmanmonno-ynpasistomue cucremsl, 2019. — Ne. 5 (102). — C. 51-63.

—Taiinamaka 0. B. MogaenupoBaHue OTHOIIEHUS! CUTHAI/MHTEp(EpPEHLUs B MOOMIbHON
CEeTH CO CITydaiiHbIM OJTy’KIaHHWEeM B3auMmojieiicTBytomux ycrpoiicts // FO. B. INaiinamaka, 0. H.
Opnos, . A. Monuanos, A. K. CamyitnoB — Mudopmaruka u e€ npumenenus, 2017. — T. 11. —
Ne. 2. - C. 50-58.

—Tlaiinamaka 1O. B. Onenka XapakTepUCTUK HHTep(EpeHLHU IMpH B3aUMOJEHCTBUU
OECIIPOBOJIHBIX YCTPOWCTB B CMEXKHBIX MOMEMICHUSX MpsMoyroiasHoi ¢opmel // HO. B.
laitnamaxka, A. K. Camyiinos, B. O. berumes, P. H. KoBansuykos, /[. A. Momyanos. — T-Comm-
Tenekommynukanuu u Tpancnopt, 2015. —T. 9. — Ne. 11. - C. 41-45.

— boponun Il. H. Ananu3 mpomyckHOH CHOCOOHOCTHM M XapaKTEpUCTHK YaCTOTHOTO
CIIEKTpa B CETAX CBA3HM CBEPXMAJIOTO pajuyca ICHCTBUS B TepareproBoMm aumamnazone // I1. H.
boponun, E. A. Kyuepsssiii, /[. A. MonyanoB. — DnektpocBasp, 2014. — No. 11. — C. 18-21.

— MomganoB /[. A. OueHka OTHOLIEHHS CUTHAJ/IIYM B OECIPOBOIHBIX CETAX JIOCTYIIA
nsitoro nokonenus // [1. A. Momnyanos, P. H. KoBanbuykos, A. 5. Omeros, E. A. KyuepsBsiii, A.
K. Camyiinos, K. E. Camyiinos — DnexkrpocBszb, 2019. — Ne. 9. — C. 37-44.



—IlerpoB B. . Ananu3 unTepdepeHurnn B OECIpOBOIHBIX CETAX CBSI3U TepareploBOro
nuanazona ydactot // B. W. Ilerpos, JI. A. Momuanos, E. A. Kyuepsssiii. — Undopmaruka,
TEJIEKOMMYHUKaluU U ynpasienue, 2017. — T. 10. — Ne. 1. — C. 27-36.

—IlerpoB B. M. OueHka OTHOIIEHHS CHUTHAJ/TIOMEXa B OECIPOBOJHBIX CETAX CBS3H
TeparepieBoro auanazona vactot // B. U. Ilerpos, . A. Monuanos, E. A. KyuepsBbiit. —
OnekTpocBssk, 2017. — Ne, 10. — C. 24-29.

—lafigamaka 1O. B. 3amauMm CTOXacCTMYECKOrO MOJEJIMPOBAHHUS WHTETPUPOBAHHOU
BCETMPOHUKArOIIEH HazeMHO-Bo3aymHON ceTu 6G // 0. B. TINaiinamaka, E. A. Kyuepsssiid, K. E.
CamyiinoB. — HoBble uH(pOpMAIMOHHBIE TEXHOJIOIMH B MCCIIEJOBAHUHU CIIOKHBIX CTPYKTYD,
2020. — C. 44-45.

— Japacenus A. B. Ananu3 ctpateruu pasrpy3ku 0a3oBbix ctanuuii 5G NR ¢ momorbto
texnonorun NR-U // A. B. Hlapacenus, O. C. Conun, I. A. Momuanos, K. E. CamyiinoB —
WNndopmaruka u e€ npumenenus, 2021. — T. 15. — Ne. 3. — C. 98-111.

B) pecypchl cetu MHTepHeT:

— OTKpBITHIN Kypc «CroxacThueckast TEOMETPHUSD, Jlextopuym —
https://www.lektorium.tv/node/39390

—Iukn  oOydarommx  BUACO OT  KOMaHAbl  pa3padoTumkoB  YouGile —
https://ru.yougile.com/training

— O3nakomuTenbHas craths o padbote B Notion — https://checkroi.ru/blog/kak-rabotat-v-
notion/

— CoBeTnl U1 Ha4YUHAIOIIIX MOJIb30BaTeNeH Notion —
https://trends.rbe.ru/trends/innovation/602d39a29a794730ct032¢cl

TeMarnueckue KypHaJIbL:

— DnekTpocBs3b — https://elsv.ru/

— T-Comm — TenexkommyHuKalus ¥ TpaHcnopt — https://istina.msu.ru/journals/97645/

— NHdopmaronHo-ypaBisemMble cucTeMsbl — http://www.i-us.ru/index.php/ius

13. [lepeyenb HH(POPMALIMOHHBIX TEXHOJIOTHil

a) JIMLIEH3MOHHOE U CBOOOIHO pacpoCTpaHIeMoe IPOrpaMMHOe oOecieueHHe:

— Microsoft Office Standart 2013 Russian: maket mporpamm. BximrodaeT mpuiioKeHHS:
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);

— myOnuyHO JocTymnHble oOnaunbie TexHonoruu (Google Docs, SAunexc. Tabmuisi);

— cpeZcTBa oHIaH-koMMyHUKaK (Aunekc. Tenemoct, Voov Meetings);

— CpeJICTBa BBINOJIHEHHSI U TMPEICTaBIeHUs pacueTHo-rpadudeckux padot (R Studio, MS
Power BI);

— OHJIAMH-TOCKH I COBMECTHOM paboThl Haj cTpykrypusaiueit uapopmarnuu (Padlet,
Jamboard).

0) nH(MOPMAITMOHHBIE CIIPABOYHBIC CHCTEMBI:

— DJNEeKTPOHHBIN KaTajor Hayunon 6ubnuoTexku Ty -
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
— DIeKTpOHHAas OoubnnoTeka (pemo3uTopwuii) Ty —

http://vital.lib.tsu.ru/vital/access/manager/Index
— 9BC Jlaub — http://e.lanbook.com/

— ObC Kouncynbrant ctyaenTa — http://www.studentlibrary.ru/
— ObpazoBatenbHas wiardopma FOpaiit — https://urait.ru/

— OBbC ZNANIUM.com — https://znanium.com/

— 3BC IPRbooks — http://www.iprbookshop.ru/
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14. MaTepnanbHO-TeXHHYECKOe o0ecreyeHue

AyIATOpUUN JJT IPOBECHUS 3aHATHH JICKIIMOHHOTO THTIA.

Ayautopun Uil TPOBEACHUS 3aHATHA CEMHUHApPCKOTO THIA, WHANBUAYAIbHBIX H
TPYIIOBBIX KOHCYJIBTAIIUH, TEKYIIETO KOHTPOJIS U MPOMEKYTOYHON aTTECTAIINN.

[Tomerenust s caMOCTOSATENHHONH pabOThI, OCHAIICHHBIE KOMITBIOTEPHOW TEXHUKOW H
JOCTYIIOM K ceTH VIHTepHET, B 3JIEKTPOHHYIO HWH(OPMAIMOHHO-00pa30BaTEIbHYIO CpeIy M K
UH(GOPMAIMOHHBIM CIIPABOYHBIM CHCTEMaM.

Aymatopun  JUISI  TIPOBEACHHS 3aHATHUH JICKIIMOHHOTO W CEMHHAPCKOro  THIIA
WHAVBUIYAIBHBIX M TPYIMIOBBIX KOHCYJbTAllMd, TEKYIIEr0 KOHTPOIS U TMPOMEKYTOUHOU
aTTECTAIlMU B CMelIeHHOM dopmate («AKTpy»).

15. Undopmanus o paspadoTunkax

MomuanoB JImutpuii AneKcaHIpOBHY, I-p TE€XH. HayK, JOIEHT, mpodeccop Kadeapbl
TEOPHH BEPOSATHOCTEH U MaTeMaTHYECKOW CTATUCTHKH,

Jlucosckass Exatepuna lOppeBHa, KaHA. (Qu3.-MaT. Hayk, JOLEHT Kadeapbl TEOpHUH
BEPOSTHOCTEH U MaTeMaTUYECKON CTaTUCTHUKH,

Jluztopa Ombra JIMuTpueBHa, accCUCTEHT KadeIpbl TEOPUH BEPOATHOCTEH W
MaTeMaTHYECKOW CTATUCTHKH.



