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1. Ileab U mu1aHUpYeMble Pe3yJIbTATHI 0CBOEHHMS THCIUIIIUHBI

[lenpro OCBOEHUS TUCIUTUINHBI SBISETCS (POPMUPOBAHUE CISAYIOMINX KOMITCTSHITUH:

OIIK-3 Cnocoben pa3pabarpiBaTh MaTeMaTHYECKHUE MOICIIA U MIPOBOAUTH UX aHAJIN3 TIPH
pelieHny 3a1ad B 0061acTe mpodecCHOHATBHON eI TEeTHhHOCTH.

PesynpTaTramu ocBOEHUS NUCUUIUIMHBI SIBISIOTCS CIEIYIONINE WHANKATOPHI JOCTHXKEHUS
KOMIIETEHLIH:

HNOIIK-3.2 Ananu3zupyer mMaTeMaTUYeCKHMe MOJEIU IS pPEUIeHUs] MPUKIAAHBIX 3aaad
npodecCHOHATBLHOMN 1eATETbHOCTH.

HOIIK-3.3 Pa3pabarbiBaeT W aHaIU3HPYET HOBBIE MATEMATHYECKHUE MOJCIH IS
pellleHusT TMPUKIAJHBIX 3a1a4 TpOo(EeCCHOHATBHOW NEATEIHbHOCTH B OOJACTH MPUKIIATHOU
MaTeMaTUKU U UH()OPMATUKH.

2. 33}13‘[“ OCBOCHHA TUCHUIIIMHBI

— OcBoMThH amnmapar CTOXacTUYECKOH I'eOMETpUM U TEOPUH MAacCOBOIO OOCITYyKMBAHUS
JUISL peIlIeHUs] IPUKIIAIHBIX 3aa4 pa3BEepThIBAHUS U 3KCIUTyaTauuu ceteit 5G.

— Hayuntbcs mpUMEHATH METOABI MU MHCTPYMEHTBI aHAIW3a TEJIEKOMMYHHKAIMOHHBIX
JAHHBIX, B TOM YHCJIE TOCPEICTBOM MH(POPMAIIMOHHBIX TEXHOJIOTHIA.

— Hayuntbcs UCIOJIB30BaTh PE3YJbTATHl MPUKIAAHOW MAaTEeMaTUKHA [JII OCBOCHHS U
a/IaTrITallid HOBBIX METO/IOB PEIICHUS 3a/1a4 B 007aCTH CBOMX MPO(GECCHOHATBHBIX HHTEPECOB.

3. MecTo AUCHHMILUINHBI B CTPYKTYpe 00pa30BaTe/IbHON MPOrpaMMbl

JucuumuinHa oTHOcUTCes K brioky 1 «/lucuuminunel (MOZynn)».

JlucuuiuiiHa OTHOCUTCS K 4acTh 00pa3oBaTeNbHOM Mporpammsl, (GopMupyemon
YYaCTHMKaMH 00pa3oBaTelbHbIX OTHOLIEHUH, mpeanaraercd oO0ydaromuMcs Ha BBIOOD.
JucuurimHa BXOAUT B MOAYJIb « AKaIeMUYECKUN MOYJIbY.

4. Cemectp(b1) ocBOcHHS U (popMa(bl) MPOMEKYTOYHON ATTECTALMH 110 AUCHHUIINHE

IIepBe1it cemecTp, 3K3aMEH

5. Bxognable TpOﬁOBaHI/Iﬂ AJIA 0CBOCHUA NUCHUIIJIMHBI

Jljis ycTienHoro OCBOGHUS JUCIHUILIMHBI TPEOYIOTCSl KOMIIETEHIIMH, c(hOpMUpPOBaHHBIE B
XO0JIe OCBOEHHsI 00pa30BaTeIbHBIX IPOrpaMM IPEAIECTBYIOLIETO YPOBHS 00pa30BaHusl.

6. SI3bIk peanu3zanuu

Pycckuii

7. O0beM TUCUMILIHHBI

OOw1ast TpPyA0EMKOCTh AUCHUILTUHBI COCTABISAET 5 3.€., 180 uacoB, U3 KOTOPHIX:
-ekiuu: 32 u.

-nabopatopusle: 32 4.

O6beM caMOoCTOATENbHON padOoThI CTYI€HTA ONpeeNieH YUYeOHbBIM IJIaHOM.

8. Coaepikanue TUCHUILVINHBI, CTPYKTYPHMPOBAHHOE 110 TEMaM

Tema 1. Beenenue

PazButue u sBomtonus cereit GecnipoBoanoro nocrymna. Ceru cBsa3u 5SG Hosoe Paano
(NR).

Tema 2. MeToibl OLIEHKH XapaKTEPUCTHK CETEW COTOBOM CBS3U

Mopenu xommnoneHToB cereir SG NR. Metonbl anann3a 0a30BBIX XapaKTEPUCTUK CETeH
cs3u 5G NR. Monenu ouenku unrepdepenunu, OCIL u ckopoctu B 5G NR.



Tewma 3. @ynkuun paguounntepdeiica SG NR
OOmast cTpykTypa, (U3MUECKHWE U JIOTMUeCKHWe KaHanbl. HauanpHBIA JOCTYN B CETh.
®dopmMmupoBaHue U MTOUCK Jyda. [manupoBanue nepegad. DHeprocoepexenue Ha ctopone I1Y.

9. Tekymuii KOHTPOJIb MO0 TUCHUIINHE

Texymuii KOHTPOJIb MO JWUCHUIUIMHE IPOBOAUTCS IyTEM KOHTPOJIS MOCEIaeMOCTH,
BBITIOJTHEHMS 33JlaHUil Ha B3aUMHOE OIICHMBAaHWE, TECTOB IO JIEKIIMOHHOMY MaTepHualy,
BBIMIOJIHEHUS pacyeTHO-Tpaduyeckux padot, u ¢ukcupyercs B GopMe KOHTPOJIHHOW TOUYKHU HE
MEHEE OJHOI0 pa3a B CEMECTP.

OueHouHble MaTepHuajbl TEKYILIEro KOHTPOJA pa3MelieHsl Ha caiite TI'Y B pasnene
«Mudopmarnus 06 oOpa3oBareapHON porpaMmme - https://www.tsu.ru/sveden/education/eduop/.

10. Iopsinok npoBeeHUsI U KPUTEPUHU OLIEHNBAHUSA MPOMEKYTOYHOH aTTeCTANUN

HTorosas oleHKa 1Mo npeaMeTy (3K3aMeH) BBICTABIISCTCS CICTYIOIIUM 00pa3oM:

«OTIIMYHO» — CTyIeHT HaOpan He MeHee 80 MEpPBUYHBIX Oa/UIOB, BBIMOJHUI BCE
pacueTHO-rpadudecKkre padoThl, HET HEYJOBIETBOPUTEIBHBIX OIIEHOK 33 TECTHI;

«XOpPOIIO» — CTYJEHT Ha0pai oT 65 10 80 nepBUYHBIX 0AJIJIOB, BHIMOJIHUI BCE PACUETHO-
rpaduveckre paboThl, HET HEYAOBIETBOPUTEILHBIX OIICHOK 32 TECTHI;

«yJIOBJICTBOPUTEILHO» — CTYACHT HaOpai oT 50 1o 65 mepBUYHBIX OAJLIOB, BBITIOTHHII
BCE pacueTHO-rpaduyeckre paboThl, HET HEYJOBIETBOPUTEIBHBIX OLIEHOK 33 TECTHI,

«HEYIIOBIICTBOPUTEIBHO» — CTYJICHT HE CHall pacueTHO-rpaduyeckue padboThl, HaOpai
meHee 50 mepBUYHBIX 0AJJIOB WIIH CIaJl TECT Ha «HEYOBICTBOPUTEIHHON.

O1eHOYHbIC MaTepUaNbl Ui MPOBEICHHUS MPOMEXYTOYHOW aTTECTAllMM Pa3MEIICHbI Ha
caiite TI'Y B pasmene «Mupopmanus 00  oOpa3oBaTeJbHOM  Iporpamme» -
https://www.tsu.ru/sveden/education/eduop/.

11. YuyeOHO-MeTOAHYECKOE O0eceueHne

a) DJEeKTPOHHBIN yueOHsbIi Kypce o aucuuiuinae B LMS IDO.

0) OnieHOYHBIE MaTepHalibl TEKYLIEro KOHTPOJISI M MPOMEXKYTOYHOW aTTeCTalluH 110
JUCLIUIUINHE.

B) [lnan cemuHapckux / MpakTUYECKUX 3aHATHH 110 TUCHUIUIMHE.

r) Meronndeckue yka3zaHus 10 MIPOBEACHUIO JTaOOPATOPHBIX paboT.

1) MeTtonuyeckue ykazaHus 0 OpraHU3alli CaMOCTOSATENbHON pabOThI CTYACHTOB.

12. Ilepevyenn y4eOHOM JauTEpaTyphl U pecypcoB cetn UHTEpHeT

a) OCHOBHas JUTEpaTypa:

— JleBun b.P. Teopernueckue oCHOBBHI cTatucTuyeckoi paaunorexHuku / b.P. JleBun. —
Coserckoe paauo, 1976. — 656 c.

—Muuens A.A., Karaee M.JO. Maremarnueckoe ¥ MMUTAMOHHOE MOJIEIUPOBAHUE:
Metoauueckue yka3aHHsl K BBIIOJHEHHIO MPAKTHUECKUX paboT 1o Kypey «MaremaThuueckoe 1
UMHUTALMOHHOE MOJEIIMPOBAHUE» UL CTYJEHTOB, oOyuarommxcs nmo HampasieHuto 09.03.03
«IIpuknagnas uapopmaruka» Bcex Gopm obyuenus / A.A. Munens, M.JO. Kataes. — IOpra:
Wzn-Bo FOTU (dbumman) TITY, 2016. — 110 c.

— bouapos ILIL., [leunnkun A.B. Teopus BepositTHOcTeil. Maremarndeckasi CTaTUCTHKA /
IL.II. Bouapos, A.B. Ileunnkun. — Mocksa: @uszmatiurt, 2005. — 296 c.

— Maiictpenko B.A. CoBpemeHHble HH(OpPMALMOHHBIE KaHaJdbl W CHCTEMbI CBSI3U:
yuebHuk / B.A. Maiictpenko, A.A. ConoBeeB, M.IO. Ilnsackun, AWM. TuxonoB. — Omck:
N3narensctBo OMI'TY, 2017. — 452 c.

— CamyitnoB K.E., A6aeB I[1.O0. MynbTucepBuCHble ceTH CBs3U [TeKCT/3MeKTpOHHBIN
pecypc]: Yuebno-merognueckuii komruiekc / K.E. Camyiinos, I1.0. A6aes. — M.: U3n-8o PYJIH,
2013.-363 c.



— Kucens H.H. MonenupoBanue pacnpocTpaHeHus: paauoBoJiH B makete Wireless InSite:
yuebnoe mocobue / H.H. Kucemp. — Taranmpor: MsparenbctBo IFOxHOTro QenepanbHOro
yHuBepcutera, 2018. — 108 c.

— bouapos ILII., Ileunnkun A.B. Teopusi mMaccoBoro oOCITyXKMBaHUS : Y4EOHHK IS
By30B / [LII. Bouapos, A.B. Ileunakun. — 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.

— CamyitnoB K.E. Cetn U TeleKOMMYHUKAIIUK: Y9€OHUK U TPakTUKyM s By30B / K.E.
Cawmyiinos, . A. [lanumog, J[.C. Kyna6oB. — Mocksa: M3narensctBo FOpaiit, 2020. — 363 c.

— Tonpamireiin b.C. Cetu cBs3u. YueOnuk yist By30B / b.C. ['onpamreitn, H.A. Cokonos,
I'.T". SlnoBckwmit. — Cankr-IletepOypr: bXB-IlerepOypr, 2010. — 400 c.

— TuxBunckuii B.O. Cetu MmoOmibHO# cBsizu 5G. TexHOIOTHH, apXUTEKTypa U YCIyTH /
B.O. TuxBunckuii. — Mockpa: Meaua [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.

— KyuepsBeiii A. E. HoBble mepcrekTHBbl HAayYHBIX HCCIEAOBAHUNA B 00JAacTU CeTei
cBsizu Ha 2021-2024 roner / A. E. KyuepsBoiii, P. B. Kupuuex, M. A. Maxkonkuna, A. W.
[Tapamonos, P. A. [ynaiines, P. S. [Tupmaromenos, A. C. bopoaun, A. I'. Baaasiko, A. C. A.
Myrxanna, A. U. BwibopuoBa, C. C. Bnamumupon, U. B. I'pummn. — WubopmannoHHbIE
TEXHOJIOTMH U TeneKoMMmyHukanuu, 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) IOTIOJIHUTEIbHAS JTUTEPATYpa:

—berume B. O. Onenka 3¢G¢eKTUBHOCTH MeXaHU3Ma pe3epBUPOBAHUS IOJOCHI
IPOIyCKaHUs JUIsl TeXHoJdoruu mmWave B ceTsx cBsi3u mnstoro nokosenus // B.O. beruies,
2.C. Comwmn, H.A. MomuanoB, A.K. Camyinos, FO.B. Tlaiimamaka, K.E. CawmyiinoB. —
WupopmanmonHo-ynpasistoniye cucremsl, 2019. — Ne. 5 (102). — C. 51-63.

—Taiinamaka 0. B. MozaenupoBaHue OTHOIIEHUS! CUTHAI/MHTEpdepeHLnst B MOOMIIbHON
CETH CO clTydyallHbIM OJy’KJaHHeM B3auMojencTByrommx ycrpoicts // YO. B. T'aiinamaka, 0. H.
Opos, /1. A. Monuanos, A. K. Camyiinos — Madopmaruka u e€ npumenenus, 2017. — T. 11. —
Ne. 2. - C. 50-58.

—Tlaiinamaka 1O. B. Onenka XapakTepUCTHK HHTEpQEpEHIMH TNPH B3aUMOJIEHCTBUU
OecrpoBOJIHBIX YCTPOMCTB B CMEXHBIX IOMENIEHUSIX MpsMoyroiabHoi ¢opmsr // 0. B.
laitnamaka, A. K. Camyiinos, B. O. berumes, P. H. KoBanbuykos, /. A. Monuyanos. — T-Comm-
Tenexkommynukanuu u Tpancnoprt, 2015. —T. 9. — Ne. 11. — C. 41-45.

— boponun I1. H. Ananu3 mpomyckHOM CIOCOOHOCTM M XapaKTEPUCTUK YaCTOTHOTO
CIEKTpa B CETSX CBS3M CBEPXMAJoOro pajaumyca AecTBusl B TeparepuoBoMm auanazone // I1. H.
boponun, E. A. Kyuepsssiii, J{. A. MonyaHoB. — DnekTpocBssb, 2014. — Ne. 11. — C. 18-21.

— MonuanoB JI. A. OueHka OTHOLIEHMsI CUTHAJI/IIYM B OECIPOBOJHBIX CETSX JOCTYIIa
nsitoro nmokonenus // [I. A. Momyanos, P. H. KoBanbuykos, A. SI. Ometos, E. A. KyuepsiBoiid, A.
K. Camyiinos, K. E. CamyitnoB — DnektpocBsizb, 2019. — Ne. 9. — C. 37-44.



—IlerpoB B. U. Ananu3 unTepdepeHInu B 0ECIIPOBOIHBIX CETAX CBSA3M TEParepIrioBOro
muana3ona dactot // B. W. Ilerpos, JI. A. MomuanoB, E. A. KyuepsBsiii. — UH(popmartuka,
TeJICKOMMYHUKauu U ynpasienue, 2017. —T. 10. — Ne. 1. — C. 27-36.

—IlerpoB B. U. Onenka OTHOLICHHS CUTHal/IoMexa B OECIPOBOJIHBIX CETAX CBS3U
TeparepueBoro auanazona dactor // B. W. Ilerpos, [I. A. Momuanos, E. A. KydepsBoiid. —
OnekTpocBssb, 2017. — Ne. 10. — C. 24-29.

—laiigamaka FO. B. 3agaum CcTOXAaCTMYECKOrO MOJACIMPOBAHUS HMHTETPUPOBAHHOMN
BCEMPOHUKAIOIIEH HazeMHO-Bo3aymHoW cetn 6G // FO. B. I'aiinamaxka, E. A. Kyuepsssiii, K. E.
CamyitnoB. — HoBble nH(OpMalMOHHBIE TEXHOJOTHMU B HCCIEIOBAHUHU CIOXKHBIX CTPYKTYP,
2020. — C. 44-45.

— Jlapacenust A. B. Ananu3 ctpareruu pasrpy3ku 0a30Bbix ctaniuii SG NR ¢ momornbio
texaonorun NR-U // A. B. [apacenus, 3. C. Conun, 1. A. Momuanos, K. E. CamyiinoB —
Nudopmaruka u e€ npumenenns, 2021. — T. 15. — No. 3. — C. 98-111.

B) pecypchl cetu HTepHeT:

— OTKpBITHII Kypc «CtoxacTuueckas TCOMETPHUSY, Jlextopuym —
https:// www.lektorium.tv/node/39390

—Iukn  oOywarommx  BHIEO OT  KOMaHabl  paspaborumkoB  YouGile —
https://ru.yougile.com/training

— O3HakoMUTENIbHAS cTaThs 0 pabore B Notion — https://checkroi.ru/blog/kak-rabotat-v-
notion/

— CoBetnl JUIS HAaYMHAOLIUX MOJIb30BaTENEH Notion -
https://trends.rbe.ru/trends/innovation/602d39a29a794730ct032c¢cc 1

TeMarnueckue KypHabl:

— DneKTpocBsa3b — https://elsv.ru/

— T-Comm — TenexommyHuKaus ¥ Tpancnopt — https://istina.msu.ru/journals/97645/

— NndopmanmonHo-ympasiseMble cucTeMbl — http://www.i-us.ru/index.php/ius

13. Ilepeyenb HH(POPMALIMOHHBIX TEXHOJIOT Uil

a) JIMLIEH3UOHHOE U CBOOOHO pacipoCTpaHsIeMoe IporpaMMHOe oOecrieueHHe:

— Microsoft Office Standart 2013 Russian: nmaker nporpamm. BkirouaeT npuioxeHHs:
MS Office Word, MS Office Excel, MS Office PowerPoint, MS Office On-eNote, MS Office
Publisher, MS Outlook, MS Oftice Web Apps (Word Excel MS PowerPoint Outlook);

— myOnuyHO JocTymnHbIe oOnaunbie TexHonoruu (Google Docs, AAnnexc. Tabmuisi);

— cpencTBa oHaitH-komMyHuKauu (Auaexc. Tenemoct, Voov Meetings);

— CpeJICTBa BBINOJIHEHUS U MpEACTaBIeHus pacueTHo-rpadudeckux padbot (R Studio, MS
Power BI);

— OHJIAHH-JIOCKH /ISl COBMECTHOM paboThl HaJ cTpyKTypu3anuei nnpopmanuu (Padlet,
Jamboard).

0) UH(POPMAIIMOHHBIE CIIPABOYHBIE CHCTEMBI:

— DNEeKTPOHHBIN KaTaaor Hayynoii 6uboTeKH Ty -
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
— DneKTpoHHas oubnmoreka (peno3uTopwuii) Ty —

http://vital.lib.tsu.ru/vital/access/manager/Index
— 9BC Jlaub — http://e.lanbook.com/
— OBC KoncynbsTanT cTynenta — http://www.studentlibrary.ru/
— O6pa3oBatenbHas miaargopma FOpait — https://urait.ru/
— 9OBC ZNANIUM.com — https://znanium.com/
— 9BC IPRbooks — http://www.iprbookshop.ru/
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14. MaTepuajbHO-TeXHHYECKOE o0ecrieyeHmne

Ayautopuu Juisl IPOBEIEHNUS 3aHATUHN JIEKIIMOHHOIO THUIIA.

Aymutopun U1 IPOBEIEHHs 3aHATUH CEMUHApCKOTrO THIIA, WHAMBUIYaJIbHBIX U
IPYIIOBBIX KOHCYJIbTALUM, TEKYILIETO KOHTPOJIS U IPOMEKYTOYHON aTTECTALIUU.

ITomemieHust Uil cCaMOCTOSITENILHOW pabOThI, OCHAILEHHbIE KOMIIBIOTEPHON TEXHUKOH U
JOCTYTIOM K ceTh VHTepHeT, B 3JIEKTPOHHYI0 HWH(POPMAIIMOHHO-00pa30BaTEIbHYIO Cpeay U K
UH(POPMALIMOHHBIM CIIPABOYHBIM CHCTEMaM.

AyautopuM s IPOBENCHUS 3aHATUH  JIEKIMOHHOIO U CEMUHApCKOro THIA
UHIUBUIYAIbHBIX W TPYIINOBBIX KOHCYJbTALMH, TEKYILEro KOHTPOJS M INPOMEXYTOYHOH
aTTeCTallud B CMEUICHHOM (hopMaTe (KAKTPY»).

15. Undopmanus o pazpadoTyukax

MomgyanoB JIMuTpuii AJNeKCaHIpPOBHY, O-p TEXH. HAYK, JOILEHT, Ipodeccop Kadeaps
TEOPUHU BEPOSTHOCTEH M MaTEMAaTHUECKON CTaTHCTHKH,

JIucoBckas Exarepuna FOpbeBHa, kaHAa. ¢u3.-MaT. HAyK, JOLUEHT Kadeapsl TeOpHUu
BEPOSATHOCTEH 1 MAaTEMaTUYECKOH CTaTUCTUKH,

JImstopa Ompra JIMuTpueBHa, accCHCTEHT Kadenpbl TEOpUH BEPOSTHOCTEH U
MaTeMaTU4eCKOW CTaTHCTHKH.



