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1. Ileas U mu1aHUpYeMble Pe3yJIbTATHI 0CBOEHHS THCIUIIIUHBI

[{enpro 0OCBOEHUS TUCHIUTUINHBI SBISETCS POPMUPOBAHUE CIECAYIOMINX KOMITETSHITUH:

OIIK-1 Cnocoben HaxoawuTh, (GOPMYIHpPOBATH W peIIaTh AaKTyaJdbHbIE MPOOJIEMBI
MPUKJIATHOW MaTeMaTHKH, QyHIaMEHTATbHON HHDOPMATUKHN U WH(DOPMAIIMOHHBIX TEXHOJIOTHI;

OIIK-3 CnocobeH TPOBOAUTH aHAJIM3 MaTEMaTUYECKHX MOJCJICH, C03/1aBaTh
WHHOBAIIMOHHBIC METOJbI PEIICHUS TPUKIATHBIX 3a/1a4d MPOoPEeCCHOHAIBHON EATEILHOCTH B
obnactu HH()OPMATUKH U MATEMATHYECKOTO MOJICITUPOBAHUS;

I[IK-3 CnoocobeH  mpow3BOAWTHL  aHANU3  OCOOEHHOCTEW  (PYHKIIMOHHPOBAHUS
MH()OKOMMYHUKAIIMOHHBIX CHUCTEM W MPEAOCTaBIsEMbIX HAa HMX OCHOBE YCIYT, OIEHUBATh
KaueCTBO MPENOCTABISIEMBIX ycIyr W  ¢GOpMUpOBaTH TpeOOBaHWS K  IOKa3aTelsaM
dbyukmonupoBanus cepBucoB IC B COOTBETCTBUH C 3alIPOCAMU U OTPACIEBBIMH HOPMaMH.

Pesynbraramu OCBOEHUSI AUCIUIUIMHBI SBJISIOTCS CIACAYIOIINE WHIUKATOPBI JOCTHKEHUS
KOMIIETCHIINH:

NOIIK-1.1 Ananm3upyer 1npoOiieMbl B 00JacTH MNPUKIAJAHON  MaTeMaTHKH,
dbyH1aMeHTabHON HHPOPMATUKU U HHOOPMALIMOHHBIX TEXHOJIOTHUI;

NOIIK-3.1 [IpoBoauT aHaIN3 MaTEeMAaTUUYECKUX MOJIEJIEH U CUCTEM;

NOIIK-3.2 I[IpumeHsieT MareMaTH4YeCKHEe MOJENH, METOIbl IS PEIICHUS MPUKIAJTHBIX
3a/1a4 MPoPECCUOHAIBHON e TEIbHOCTH;

NIIK-3.2 OueHuBaeT 3HAYMMOCTh MNapaMeTPOB M IOKa3aTeseil, XapaKTepU3YIOLIUX
MOTPEOUTEITLCKHUE CBOMCTBA YCITYT, IPEIOCTABIIAEMbIX HH)OKOMMYHUKAIIMOHHOW CUCTEMOM

HIIK-3.3 Onpepensier [10Ka3aTeu Ka4yecTBa GYHKIMOHUPOBAHUS
MH()POKOMMYHHUKAITMOHHBIX CHCTEM Ha OCHOBE MOCTPOCHHBIX MATEMATUYECKUX U UMUTAIIMOHHBIX
MOJIEJIEN.

2. 3ama4m 0CBOCHUA JUCHHUIINHBI

— M3y4nTh TEOPHIO CETEH CBSA3M C IPOTOKOJAMH CIIy4aliHOIO MHO>KECTBEHHOT'O JIOCTYTIa,
UX KJIaCCU(HUKAINIO, OCHOBHBIC BU/IBI MATEMAaTHUYECKUX MOJIENICH CITy4alilHOTO MHOXECTBEHHOTO
nocryna u teoputo RQ-cucrem.

— OcBouTh amnmnapar aHAIUTUYECKUX M YMCICHHBIX METOJOB HCCIIEJOBaHUS MojEjel
CIIy4allHOTO MHOXKECTBEHHOTI'O JOCTYyIIa

— HayunTtbcst IpUMeEHATh MOHATUHHBIN anmapaTr MOJEIEH CIy4alHOTO MHOXECTBEHHOTO
noctymna 1 RQ-cucreM ais pereHust pakTUYECKUX 3a7ay Npo(ecCHOHANbHOM NesITeTbHOCTH.

3. MecTo AMCHHMILINHBI B CTPYKTYpe 00pa30BaTe/IbHON MPOrpaMMbl

Jucuumnnuza otHocuTes K broky 1 «/lucturuimaet (Mogynn).

JlucuunianHa OTHOCHTCS K 4YacTH oO0pa3oBaTelbHON MporpamMmbl, (GOpMHpPYEMOit
y4acTHUKaMU OOpa30BaTeNbHBIX OTHOIICHHM, TMpeuiaraercs oOydalomuMcs Ha BbIOOD.
JucnurinuHa BXOAUT B MOyJIb BBeieHrne B MaTeMaTuKy O€CIIpOBOAHBIX CETEH CBSI3U M MHTEPHETA
BEILIEH.

4. Cemectp(bl) ocBOeHHs U GopMa(bl) IPOMEKYTOUHOI ATTECTALMHU MO TUCHMUILINHE

Tperuii cemectp, 3auer

5. BxoaHble TpeOOBaHUS 1JIS OCBOEHHSI AU CHUIIJINHbBI

JlJis ycTienrHoro OCBOCHUS JUCIUILTUHBI TPEOYIOTCS KOMITIETEHIIUH, chopMHpOBaHHBIC B
X0J1€ OCBOEHUSI 00pa30BaTEIIBHBIX IPOTPAMM MPEIIECTBYIONIETO YPOBHS 00pa30BaHuUs.

Jlis  yCHemHoro OCBOSHHUS JUCHUIUIMHBI TpPeOYIOTCS pe3ynbTaThl O0ydYeHHs IO
caenyromum auciuiinaaM: Matepuer Benied, UT nis MUTalMOHHOTO MOJICIIMPOBAHUSA.



6. SI3bIK peaqu3anuu

Pycckuit

7. O0LeM IUCHUIITHHEI

OO01mmas TpyA0eMKOCTh TUCIHUIUTHHBI COCTaBisieT 3 3.¢., 108 yacoB, U3 KOTOPBIX:
-neknuu: 16 4.
-naboparopusie: 16 u.
B TOM YHCJIE IPaKTUYecKas moaroToska: 0 4.
O0BeM caMOoCTOATENBHOM pabOTHI CTYIEHTA ONPEAEIICH YUeOHBIM IIAHOM.

8. Conepxxanue TMCUUIVIMHBI, CTPYKTYPHUPOBAHHOE 10 TEMaM

Tema 1. Ceru ciy4aillHOrO MHOXXECTBEHHOTo jocTyna. COBpEMEHHOE TEHACHILINH,
CKBO3HbIE TEXHOJIOTUH, BO3HUKAIOIIUE MPOOIEMbI

HUnumepnem seweti. Cmpyxmypa cemeii nepedayu 0anuwlx. MHosicecmeennvlll Ciyuainsiil
oocmyn (MCJ]). Mobunvuvie cemu ceazu. Ilpomokonvl — meneKOMMYHUKAYUOHHBIX Ccemell.
Konnusuu. Mooenuposanue cucmem cesizu. Ilpooaemsl nepedauu ungopmayuu. BigData 6 cemsx
MC/]. Ilpumepor ucnonvzosanus cemeu MCJ] 6 6usnec-cpede ycnosusx yugposoii sKoHOMuUKe.
Texnuueckue xapaxmepucmuxu peaibHulx cemetl. IIpobiemvl npoekmupo8anust u MooeaupoBaHus.
cemeti MC/].

Tema 2. Moaenu ceteii MHOKECTBEHHOTO CITy4aifHOTO JIOCTyIa

CucreMbl MaccoBOro 00CITyKUBaHUS C IOBTOPHBIMH BbI3oBaMu (RQ-cuctemst). Mcmopus
6o3HukHoseHusi RQ-cucmem. Illpeumywecmea RQ-mooeneu. Knaccugurxayus RQ-cucmem no
Kenoenny. Tunvt npomoxonos. Cneyugpuunvie ampubymol. Cospemennoe cocmosnue HayuyHo2o
Hanpaeenus.

Tema 3. AHaIMTHYECKHE METOBI HCCIICIOBAHUS

Uccneoosanue npocmetiweti RQ-cucmemvr OdonpedenvHvimu memooamu. Memoosi
acumnmomuyeckoeo anamusza. ug@ysuonnas annpokcumayusi npoyecca UMeHeHusi Yucid
3a5a60K Ha opOume.

Tema 4. UnciieHHBIE METOIBI MCCIIEAOBAHUS MOEIIEN
Mampuunwiii memoo. Umepayuonnsiii memoo. UmumayuonHoe mooenuposanue.

Tema 5. CrnoxHbIe MOAENH

Mooenuposanue konnusuu. Moodenu ¢ nomepsamu (Hemepnenussvie 3asaeku). Mooenu cemetl
CYYAUHO20 00CMYNA ¢ OUHAMUYECKUM U AOANMUBHBIM UHMeHCU8HOoCmaMU docmyna. Mooenu ¢
HEHAOEHCHbIM KAHANIOM c6a3u. Modenu ¢ necamusHmu 8030eticmeusamu Ha Kanan céasu. Moodenu
¢ obpamHotl ceazvio. Hemapkosckux mooenu.

9. Tekymuii KOHTPOJIb MO AUCIHUIIHHE

Texkymmii KOHTPOJb MO JUCHMIUIMHE MPOBOJUTCA IYTEM KOHTPOJS MOCEIIaeMOCTH,
MIPOBEICHHUS JTA0OPATOPHBIX PadOT, TECTOB I10 JICKITMOHHOMY MaTepHuaity u pukcupyercs B popme
KOHTPOJILHOM TOUKH HE MEHEe OJIHOTO pa3a B CEMECTP.

OueHouHbIE MaTepHUajbl TEKYIIEro KOHTPOJA pa3MelieHsl Ha caiite TI'Y B pasnene
«Mupopmanust 06 oOpazoBaTensHON mporpammey - https://www.tsu.ru/sveden/education/eduop/.

10. ITopsigok nMpoBeeHUus1 1 KPUTEPUH OLCHUBAHHUS NPOMEKYTOYHOM aTTEeCTALIUHN

3aueT B TPETbEM CEMECTPE CTaBUTCS 110 pE3yJbTaTaM BBINOJIHEHUS HTOTOBOIO
WHJVBHIyaJIbHOTO MPOEKTa - Kelca «McenenoBanue ciioxHou moaenu cetu MCJ».



OueHoYHbIE MaTepHaibl IS IPOBEACHUS MMPOMEXYTOYHOW aTTecTallMy pa3MEIleHbl Ha
caiire TI'Y B pasgmene «Mudpopmaums o0  oOpa3oBarenbHOM — mporpamme» -
https://www.tsu.ru/sveden/education/eduop/.

11. YuyeOHO-MeTOAHUYECKOE 00ecTIeueHne

a) DJIEKTPOHHBIA YUEOHBIM KypC MO JUCIMIUIMHE B 3JIEKTPOHHOM yHUBepcutere «LMS
IDO»

0) OLieHOUHBIE MaTepHalibl TEKYILIEro KOHTPOJISI M MPOMEXKYTOYHOW aTTECTalluH 110
JTUCLUTLIINHE.

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

12. Ilepeyenn y4eOHOI JuTEpaTypsbl U pecypcos cetn UHTEepHeT

a) OCHOBHAs JTUTepaTypa:

1. Falin, J. G. C. Tempeton. Retrial Queues London: Chapman and Hall1997, 328 c.

2. Artalejo, A. Gomez-Corral. Retrial queueing systems: A computational approach
Springer, Berlin. 2008, 267 ¢

3. PoikoB, B. B. OcnHoBbl Teopuu MaccoBoro obOcayxuBanus (OCHOBHOH Kypc:
MapKOBCKHE MOJICIIH, METOIbI MapKOBU3aNUH) : yaeOHoe mocobue / B.B. Prikos, JI.B. Ko3sipes.
— Mocksa : UH®PA-M, 2021. — 223 ¢

4. HazapoB A.A., TepniyroB A.d.  Teopust maccoBoro odcmyxuBanus Tomck: M3a-BO
HTJI 2010, 228 c.

5. M. Ilarano .Moxenu tenerpaduka : yued. mocoome / M. Ilarano, B.B. Prikos, 10.C.
XoxioB ; mox obm. pea. B.B. PeikoBa. — M. : UH®PA-M, 2018. — 178 c.

6. 1. A. Momuanos, B. O. berumes, K. E. Camyitios, E. A. Kyuepsssiit. Cetn 5G/6G:
apXUTEKTYypa, TEXHOJOTUHU, METO/IbI aHANIM3a U pacyera : MoHorpadus - Mocksa : Poccuiickuit
YHUBEPCUTET ApY>KObl HapoaoB, 2022. — 515 c.

0) IOTIOHUTENNbHAS JINTEpaTypa:

1. W. P. I'apaitimuna, C. I1. Mouceesa, A. A. Hazapos MeTtonasl HUCCIEe0BaHUI
KOPpEIMPOBAaHHBIX MIOTOKOB U CHIEUAIBHBIX CUCTEM MaccoBOro oociyxuBanusi Tomck : M3a-Bo
HTJI 2010, 204 c.

2. T'nenenko b.B., Xununn A.fl. DnemeHTapHOE BBEICHHE B TEOPHIO BEPOSTHOCTEH
Mockga: JIMBPOKOM2014, 208 c.

3. Kupnimunukos A.Il. Meroapl NpUKIAgHOW TEOPHUH MacCOBOrOo OOCTY>KHBaHUS
Kazanckuit ynusepcurer 2018, 224 c.

4. PrixoB B.B., Ko3bipeB /[.B. OcHoBbl Teopun MaccoBoro oOciykuBaHus. Mocksa:
NHOPA-M 2021, 223c.

5.Tompmmrerin b. C., CoxomoB H. A., fmobckuii I'I'. Cetu cBsa3u. CII0.: «<bXB —
[TerepOypr», 2014. — 400 c.

6. 10.B. l'aitnamaka. Mojenu u MeTobl aHaIM3a U pacyera nokasateseid 3peKTHBHOCTH
OecrpoBOJIHBIX TeTeporeHHbIx cereil: Monorpadpus / FO.B. Taiinamaka, 3.C. Comnun, U.A.
I'yaxosa, C.Jl. Aunpees C.5. Woprun, K.E. Camyitnos. — M.: ®ULl 1Y PAH, 2018. — 71 c.: un

7. Aunpees  10.C., TperbskoB C.Jl., IIpombinuienHsiii untepHer Bemieii— CII06:
Yuusepcurer U'TMO, 2019. — 54 c.

8. Bumnerckuit B.M., Jyaun A.H., Kmumenok B.M. CroxacTuueckue CHCTEMBI C
KOppEeIUpPOBAaHHBIMU MOTOKaMU. Teopust U nmpuMeHeHHe B TeIeKOMMYHHUKAIIMOHHBIX ceTsX. M.:
Pexnamuo-uznarensckuii nentp "TEXHOC®DEPA", 2018. — 564 c.

9. Aynun A.H., Knumenok B.U., BummneBckuii B.M. The theory of queuing systems with
correlated flows. Heidelberg, Germany: Springer, 2020. — 447 c.

10. Naumov V.A., Gaidamaka Y.V., Yarkina N.V., Samouylov K.E.. Matrix and
Analytical Methods for Performance Analysis of Telecommunication Systems.Springer Nature
Switzerland AG. 2021. 308 ¢. Sh10.1007/978-3-030-83132-5.


https://www.ipu.ru/node/48329
https://www.ipu.ru/node/48329
https://www.ipu.ru/node/48329
https://www.ipu.ru/node/53410
https://www.ipu.ru/node/53410

B) pecypchbl cetu HTEpHET:

— Hayunas anexktponHas 6ubimoreka — https:// www.elibrary.ru/

Temaruueckue HayYHBIC KYPHAIIBI:

— Mathematics (https://www.mdpi.com/journal/mathematics )

— Queueing Systems (https://www.springer.com/journal/11134 )

— ABTOMaTuka u Tenemexanuka (http://ait.mtas.ru/ru )

—Discrete and Continuous Models and Applied Computational Science
(https://journals.rudn.ru/miph )

— Reliability: Theory & Applications (https://gnedenko.net/Journal )

13. Ilepeyenb nHGPOPMANMOHHBIX TEXHOJIOTHIA

a) TUIICH3MOHHOE ¥ CBOOOTHO PacIpOCTpaHsIeMOe MPOrpaMMHOE O0ecTieueHue:

a) JIMIIEH3UMOHHOE U CBOOOIHO PacpOCTPaHIEMOE IPOTPaMMHOE 00eCTICUeHHE:

— Microsoft Office Standart 2013 Russian: nmaker nporpamm. Brirouaer npumnosxxerusi: 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);

— MaremMaTudeckuii naker nporpamm MathCad

— myOymuHO JocTymnHbIe oOmaunbie TexHonoruu (Google Docs, SIuaekc auck u T.11.).

— UHCTpYMEHTHI Bueo-koH(epeniuii (Adobe Connect, SAunekc.Tenemoct, Zoom, Voov)

— onjaiH-g0cku Jamboard, Miro, SBoard,

— BCIIOMOTaTeNIbHbIC [U(POBBIE HMHTCPYMEHTHI JUiIsi  00pa30BaTEILHOTO IpoIecca
(Mentimeter, Yandex Forms, Overleaf, PDF-XChange Viewer, fAuaekc.Konrecr)

0) nH(MOPMAIIMOHHBIE CIIPABOYHBIC CHUCTEMBI:

— DJNEKTPOHHBIN KaTajor Hayunon Ooubnmorexku Ty -
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
— DneKTpoHHas O6ubnmoreka (perozuTopuii) Ty —

http://vital.lib.tsu.ru/vital/access/manager/Index

14. MaTepunainbHO-TeXHHYeCKOe o0ecnieyeHue

AyauTtopun Uil NPOBEAEHUS 3aHATUH JIEKIUOHHOTO THIIA.

Ayautopun Ui TPOBEIACHUS 3aHATHM CEMUHApPCKOrO THIMA, WHIUBUAYAIbHBIX U
TPYNIOBBIX KOHCYJIBTALNM, TEKYLIErO KOHTPOJISA U POMEKYTOYHOM aTTECTALIUU.

[Tomernenust ais caMOCTOSTENILHONW paOOThI, OCHAIIIEHHBIE KOMIBIOTEPHON TEXHUKOU U
JIOCTYNOM K ceTu MHTepHeT, B 3JIeKTPOHHYI0 HH(OPMAIIMOHHO-00pa30BaTENbHYIO Cpely U
WH()OPMAIMOHHBIM CIPABOYHBIM CHCTEMAaM.

Jlaboparopuu, obopynoBanusle [IK ¢ mumensmonnoit [10 maremartuyeckoro makera
MathCad.

=

15. Undopmanus o paspadoTunkax

Exarepuna AnekcangpoBHa ®dEnopoBa, KaHAMAAT (PU3.-MaT. HayK, JOLEHT Kadeapsl
TEOpHUH BEpOATHOCTEN U MaTemaTudeckoi ctatuctuku UTIMKH TI'Y
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