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1. eab u nJIaHupyeMble pe3yabTaThl 0CBOCHHSI TUCHUNIMHBI (MOIYJIA)

[{enpro OCBOEHUS TUCHUTUINHBI SBISIETCS (POPMUPOBAHUE CIEAYIONUX KOMITETEHITHIA:
—OIIK-3. CnocoOGHOCTh MPOBOAWTH aHAIM3 MaTEMaTHYeCKMX MOJCICH, CO3/1aBaTh
WHHOBAIIMOHHBIC METOJbI PEIICHUS TPUKIATHBIX 3a/1a4d MPOoPEecCCHOHAIBHON EATEILHOCTH B
obsacti HHPOPMATUKH U MATEMATHUYECKOTO MOJICTUPOBAHUS
—1IIK-3.  CnocoOHOCTP  MPOW3BOAMTH  AHAIW3  OCOOCHHOCTEW  (PyHKIMOHUPOBAHUS
WH()OKOMMYHHMKAITMOHHBIX CHCTEM M IIPEAOCTaBIIEMBIX HAa WX OCHOBE YCIYT, OIICHHBATh
KaueCTBO MPENOCTABIIEMBIX ycIyr W  ¢GOpMUpOBaTh TpeOOBaHWS K  IOKa3aTelsM
dbyHkuroHupoBanus cepBrucoB IC B COOTBETCTBHH C 3alIPOCAMH M OTPACICBBIMA HOPMaMH.

PesynpTaTamu 0CBOEHUS NUCLUIUIMHBI SBIIIOTCS CIEIYIOLNIME WHAUKATOPBI JOCTHIKECHUS
KOMIIETCHIIUN:

NOIIK-3.1 [IpoBoauT aHAIM3 MaTEeMAaTHUYECKUX MOJICIICH U CUCTEM

NOIIK-3.2 [IpuMeHsieT MaTeMaTU4ecKHe MOMAETH, METOJbI JUIsl PEHICHUS MPUKIIAJIHBIX
3a71a4 Npo(ecCUOHANBHOM NeATEIbHOCTH;

NIIK-3.2 OnernBaeT 3HAYMMOCTh TApaMETPOB W TIOKa3aTeled, XapaKTepH3YIOLIHX
HOTpPeOUTENBCKUE CBOICTBA YCIIyT, IPEIOCTABIAEMbIX HH()OKOMMYHHUKALIMOHHOMN CUCTEMOI

NIIK-3.3 Onpenensier MOKa3aTesu KadyecTBa (GYHKIIMOHHPOBAHUS
MH(POKOMMYHUKAIIMOHHBIX CUCTEM HAa OCHOBE IOCTPOEHHBIX MaTEeMAaTHYECKUX M UMUTAILIMOHHBIX
MoJeIeH

2. 3aga4uy oCBOCHHS JUCHHUILIHHDI

— OcBOUTh OCHOBHBIC IU(MPOBBIE HHCTPYMEHTHI, HEOOXOUMBIC I TIOMCKA W aHAIN3a
UHPOpPMAIIMY, HAYYHBIX IyOJHKAIMid, Ui OICHUBAHUS COBPEMEHHOTO COCTOSIHUE HAYYHOMH
POOJIEMATUKHA MOJICTTUPOBAHUS TTOTOKOB B TEIIEKOMMYHHKAITHOHHBIX CUCTEMAX.

— M3y4nTh OCHOBHBIC KJIACChl MaTEMAaTHYECKHX MOJEJCH KOPPEIUPOBAHHBIX IOTOKOB
COOBITHH.

— HayuuThCst MpUMEHSTh H3BECTHBIC aHATUTHYECKHE METOIbI HCCIICIOBAHMUS TIOTOKOB.

— Hay4uuthcsi TIpOBOJUTH aHAIW3 OCHOBHBIX PE3YJIBTATOB, MOJYYEHHBIX JUIS TTOTOKOB
COOBITHIA.

3. MecTo AncuMMIMHBI (MOAYJIsl) B CTPYKTYpe 00pa30BaTe/IbHON MPOrpaMMbI

Jucunnimza «Mogenu CiydyaliHOrO MHOXKECTBEHHOI'O JIOCTYIIa» OTHOCUTCS K YacTH,
dbopMupyeMoil ydacTHUKaMU 00pa3oBaTeIbHBIX OTHOIICHUH broka 1 «luciuminaby, BXOAUT B
Moayb «Crienuanu3amus.

4. Cemectp(bl) ocBOeHMS M (popMa(bl) MPOMEKYTOYHOM aTTeCTALMH MO IMCHMILJIMHE

Cemectp 2, 5K3aMeH.

5. BxoaHblie Tpeﬁonamm AJIA OCBOCHUSA JUCHUIIJIUHBI

Jl1sl yCHenHoro OCBOeHUs AUCHUILIMHBI TPEOYIOTCS KOMIIETEHIINH, CPOPMUPOBAaHHbBIE B
XO07I€ OCBOEHHSI 00pa30BaTENbHBIX ITPOTPAMM MPEIIECTBYIONIETO YPOBHS 00pa30BaHMS.

JUis  yCHEemIHOTO OCBOCHMSI JUCLUUIUIMHBI TpPeOYIOTCS pe3ylnbTaTbl OOy4eHHUs I10
CIENYIOIIUM JUCHUIUIMHAM: TEOpHUs BEPOSITHOCTEW, TEOpHUs CIIy4alHBIX NPOLECCOB, TEOPUS
MaccoBOT0 00CITyKHBaHUSI.

6. SI3bIK peaau3anun

Pycckuit



7. O0beM TUCHUNIHHBI (MOTYJIA)

OO01mmast TpyA0eMKOCTh TUCHHUIUTHHBI cOCcTaBsieT 3 3.¢., 108 yacoB, U3 KOTOPBIX:
— Jexuu: 16 4.;
— cemuHapckue 3ansatus: 0 4.
— IpaKTUYECKUe 3aHATusL: 16 u.;
— nabopaTtopHbie paboThl: 0 4.
B TOM YHCJIE ITpaKTHYecKas MOAroToBka: 0 4.
O0OBeM caMOoCTOATENBHOI paboTHI CTyIEHTa ONPEIEICH YUYeOHBIM TIAHOM.

8. Conepikanne TUCHUILIHHBI (MOIYJIfA), CTPYKTYPHUPOBAHHOE MO TEMaM

Paznen 1. [TomymMapKkoBCKHE TOTOKHA COOBITHIA.

Tema 1. BBegenue B TeOpHUIO TOTOKOB COOBITHIA.

Hcmopuueckuii 0030p no CmaHoNeHuio U pazeumuio meopuu NomoxKo8 CHyYAlHbIX
cobvimuti. I[lomoxu cobvimuti 6 CO8peMeHHbIX MENIeKOMMYHUKAYUOHHBIX CUCEMAX U CemsX.

Tema 2. OnipeziesnieHrie OCHOBHBIX MOHATUM TEOPUH CITyYaHBIX MPOLIECCOB.

Onpeoenenue u onucanue ciydaiinozo npoyecca. CmayuoHapuvie ciyyaiiHvle NPoYeccyl.
Opzoouueckue cayuaunvie npoyeccvl. Cmamucmuieckue cpeonue XapaKxmepucmurku u QyHKyus
KOppenayuu Ciyyaunblx npoyeccos.

Tewma 3. [TomymMapkoBCKHE TTPOLIECCH B TEOPUU TEIEKOMMYHHUKAITMOHHBIX TTOTOKOB.

Onpeoenerue 0CHOBHBIX NOHAMUL MeOPULU NOTYMAPKOBCKUX npoyeccos. Knaccugpurayus
NOJYMAPKOBCKUX NPOYECCOB.

Tema 4. MeTtoabl ucciaen0BaHus NOJIyMapKOBCKUX MTPOLIECCOB.

Memoo oOononnumenvHol nepemeHHol Ol UCCLe008AHUSL NpoYeccd MAapKOBCKO20
soccmanognenus. HMccredosanue nonymMapro8cKo20 npoyecca MemoooM OONOIHUMENbHOU
nepemennou  y(t). Memoo OononrHumenvHbix nepemMeHHuIX z(t) u S(t) uccredosanus
NOJIYMAPKOBCKO20 npoyecca.

Pa3nen 2. UccnenoBanue MAP u MMP noTtokos.

Tema 1. OcHOBHBIE TOHATHS TEOPUU MACCOBOTO 0OCTYKUBAHUSI.

Mooenu u oboznauenus. Mapkosckue, norymapkoscKue u HeMapKoscKue Mooenu Cucmem
MACco8020 0OCTYIHCUBAHUL.

Tewma 2. Teopust TOTOKOB COOBITHIA.

Onpeoenenue u mepmunonoeus. Knaccuguxayus cneyuanvbHvlx nomoko8 0OHOPOOHBIX
cobvimuti. Ilomoxu eoccmanosnenus. OCHO8HOe C8OUCME0 PEKYPPEHMHBLX HOMOKOS.

Tema 3. UccnenoBanne MAP-oToka METO0M WHTETPAIbHBIX TPEOOpa30BaHUM.

Tema 4. UccnenoBanue MAP-noToka acMMOTOTHUYECKMM METOJIOM B  pa3IMUYHBIX
MpEAENIbHBIX YCIOBUSX.

Tema 5. HccrnemoBanue mNOIYMapKOBCKOTO IOTOKA ACHMMOTOTHYECKHUM METOJOM B
Pa3IMYHBIX MPEACIIbHBIX YCIOBUSX.

9. Tekyumuii KOHTPOJIb O AUCHHUILINHE

Tekymuii KOHTPOJb MO JUCHMUIUIMHE MPOBOJUTCS NYTEM KOHTPOJISA MOCEIMIAEMOCTH,
MPOBEJICHUS KOHTPOJIBHBIX pa0dOT, TECTOB O JEKIIMOHHOMY MaTepHally, BHITTOTHEHUS JOMAITHUX
3aJaHuH.

10. Iops10k NpoBeeHUsI U KPUTEPUH OLleHUBAHUS MPOMEKYTOYHOM aTTeCTAlUH

JK3aMeH BO BTOPOM ceMecTpe IPOBOJUTCS B HHUCbMEHHOW (opme mo Oumieram.
DK3aMEeHAIMOHHBIN OMJIET COCTOUT U3 Tpex dyacteil. [IpogomxuTenpbHOCTh Sk3aMeHa 1,5 gaca.

IlepBas gacts nBa Bompoca, nposepsoomux MOIIK-3.1 u MOIIK-3.2. OTBeTs! Ha Bompoc
NepBOM YacTu Jar0TCs B pa3BepHYyTOH dopme.



Bropas yacte comepxut nBe 3amauu, nposepstomux MIIK-3.2 u WIIK-3.3. OTBeThl Ha
BOIIPOCHI BTOPOH YaCTH MPEANOIaraloT peluieHue 3a71a4 U KPaTKyt0 HHTEPIIPETAINIO TOJTYyYEeHHBIX
pe3yJIbTaTOB.

[IpuMepHBIii IEpeYeHb TEOPETUYECKUX BOIIPOCOB

1. Bonpoc 1. Onpenenenrne 0OCHOBHBIX NOHATUN TEOPUH MOJTYMapKOBCKUX MTPOLIECCOB.

2. Bompoc 2. Knaccudukarus moryMapKoBCKHX POIECCOB.

3. Bompoc 3. Metoapsl  uccienoBaHUs  MOJIYMapKOBCKUX — mporeccoB.  Metoj
JIOTIOJTHUTEIbHON IEPEMEHHOM JIJIs1 MCCIIEI0BAaHUs IPOLIECCa MAPKOBCKOTO BOCCTAHOBJIEHUS

4. Boripoc 4. UccnenoBanue mMOIyMapKOBCKOTO MpOIEccCa METOAOM JOMOJHUTEIbHON
nepemeHHoit Y(t).

5. Bompoc 5. Meron pomonHuTeNbHBIX TepeMeHHbIX Zz(t) u S(t) wucciemoBaHuUs
[I0JIyMapKOBCKOI'O ITpoliecca

6. Bonpoc 6. Teopuss motokoB coObiTil. Kiaccudukarus crnenuagibHBIX ITOTOKOB
OJIHOPOJIHBIX COOBITHIA.

7. Boripoc 7. UccnenoBanne MAP-1moToka METOJIOM MHTETPATILHBIX MPE0Opa30OBaHMiA.

8. Bompoc 8. HccnenoBanne MAP-moToka acUMOTOTHYECKMM METOAOM B Pa3IHYHBIX
MpeeIbHBIX YCIOBUAX.

9. Bompoc 9. UccrenoBanue mosryMapKOBCKOTO MTOTOKA COOBITHI METOIOM UHTETPATBHBIX
npeoOpa30BaHUA.

10. Bompoc 10. HccnenoBanre moyMapKOBCKOTO TIOTOKA aCHMIITOTHYECKAM METOJIOM B
Pa3IMYHBIX MPEEIbHBIX YCIOBHUSX.

[Ipumepsl 3anau:

1. 3agaua 1.
3amaHa MOlyMapKOBCKash MaTpHIa. 3amucarbh MaTpPUIly YCIOBHBIX (DYHKIUI pacmpenesneHus
BpPEMEHH MPEeObIBaHUS TTOTYMAapPKOBCKOTO IIPOIECCca B TPEX COCTOSTHUSX.

2. 3agaua 2.
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SBnsitoTcst M OHM MaTpuuamu npeoOpazoBanHusi Dypwe-CTunrbecca A MOITYyMapKOBCKUX
npoueccos. Ecin ga, To onpenennute BUJ MpoLecca M 3alUIINTE A HETO MOJTYyMapKOBCKYHO
MaTpuIly.

PesynpTarel  3K3aMeHa  ONpPENESAIOTCS  OLIGHKAaMH  «OTIMYHO»,  «XOPOILOY,
«YJIOBJIETBOPUTEIILHO», «HEYIOBIETBOPUTEIHHOY.

Texymmii KOHTPOIb PUKCHpYETCs B (hOpME KOHTPOJIBHOM TOUKH HE MEHEE OJTHOTO pa3a B
ceMecTp.

OneHka «OTJIIMYHO» CTAaBUTCSA B Cllydyae JAEMOHCTPALUU CTYJEHTOB BBICOKOI'O YPOBHS
3HaHUU MOJIeNel MOJyMapKOBCKHX IPOLECCOB M CIELMAIbHBIX MOTOKOB, UX OCOOEHHOCTEH M
METOJIOB WX UCCIICJIOBAHMS, YMEHUS cOCTaBUThL cucteMy JIY KomMoroposa mis mo00i Moaenu,
NPEMIOKUTh ONTUMAJIBHBIA METOJ €€ PELICHUs, NPUMEHEHUS METO/la aCUMIITOTUYECKOIO
aHaJIM3a, NOJyYEHUS KOHEUYHBIX XapaKTEPUCTHK MCCIEAYEeMOM MOJEIH, YMEHUs PEalu30BaTh
YUCJIEHHBIE PACUeThl HAWJICHHBIX XapaKTEPUCTHK U CAENIATh BEPHbIE IPAKTUYECKHUE BBIBOJIBI.

OrneHka «X0poII0» CTaBUTCS B CIy4ae, €CIIM CTYJEHT JEMOHCTPUPYET B LIEJIOM YCIIELIHOE,
HO cojieprKalliee OTAeNbHbIe OMMOKY BIIaJCHUE 3HAHUAMU MOJIEJIeH MOITyMapKOBCKUX MTPOLIECCOB
U CIICIMAIBHBIX MMOTOKOB, yMeHUE coctaButh cuctemy Y Komnmoroposa st mo0oit Mozjenu,
NPEMJIOKUTh ONTUMAJIBHBIA METOJ €€ PElIeHHs, NPUMEHEHHE METOJa aCUMIITOTHYECKOTO
aHaJIM3a, NOJyYEeHUE KOHEUYHBIX XapaKTEPUCTHK HCCIEAyeMOM MOJEIH, YMEHHME DPEaJIu30BaTh
YHCJICHHBIEC PACU€Thl HAJCHHBIX XapaKTEPUCTUK U C/I€JIaTh BEPHBIE IPAKTUYECKHUE BHIBOJBI.

OneHka «yJ0OBJIETBOPUTENBHO» CTABUTCS B Cllydae, €CIU CTYAEHT JAEMOHCTPUPYET
yacTUyHOe, (hparMeHTapHOe BIAJCHHUE 3HAHMSMH MOJENEH IOJIyMapKOBCKUX IPOLIECCOB U
CIIELUATIbHBIX TTOTOKOB, yMeHHE cocTaBuTh cuctemy /Y KonmoropoBa mns o060t mojaenu,
MPEMIOKUTh METOJl €€ pEelIeHUsl, NIPUMEHEHUE METOJa ACUMITOTHYECKOrO aHalu3a, yYMEHUe
pean30BaTh YUCIEHHBIE pacueThl HAlICHHBIX XapaKTEPUCTUK

OueHka «yI0BIETBOPUTEIBHO» CTABUTCS B CIIy4ae, €CIIU CTYJEHT IEMOHCTPUPYET HU3KUI
YpOBEHb 3HAHMHM MOJENIeH IMOIYyMapKOBCKUX MPOLIECCOB U CIELUATBHBIX MTOTOKOB, HEyMEHHE
coctaButh cucremy JIY KoamoropoBa mis mo0oit Moaenu, HE3HaHHWE HHUKAKOTO MeETOoJa
MCCJIEJOBaHMsI HU OJIHON MOJEIMPOBAHHUS.

11. YyeOHO-MeTOAMYECKOE 00ecIIeueHue

a) DJEeKTPOHHBIN y4eOHBIN Kypc 110 AUCHUIUIMHE B 2JIEKTPOHHOM yHHUBepcuTeTe «Moodlex
- https://moodle.tsu.ru/course/view.php?id=00000

6) OI_ICHO‘IHBIC MaTCepHrajibl TCKYHICTO KOHTPOJIA H HpOMC)KYTOqHOﬁ arrecraguu 110
JOUCLIUIIIIMHE.

12. Mlepeuens yueOHOIi TuTEPaTYpHI U pecypcoB ceTu HTepHeT

a) OCHOBHas JIUTEpaTypa:

— PrixoB B.B., Ko3zbipes /I.B. OcHoBbI Teopun MaccoBoro oociyskupanus— M.: UTHOPA-
M, 2016. —400 c.

— Kupnuunukos A.I1. Metozs! npukiiagHONH TEOPUH MaccoBOro o0cimyxuBaHus — Kazanb:
Kazanckuit ynusepcurtet. 2011 — 211 c.

— HazapoB A.A., Tepriyros A.®. Teopust maccoBoro oociyxuBanuss Tomck: U3a-
Bo HTJI 2010, 228 c.

— bynunckuii A.B., lupse A.H. Teopus ciydaitHeix mpoueccoB. — M.: ®usmatiur,
2005, 402 c.

0) IOTOJTHUTEIbHAS JIUTEPATYpa:


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

—I'menenko b.B., Xununn A.f. DnemeHTapHOE BBEJICHHE B TEOPUIO BEPOSITHOCTEN — M.
JIMBPOKOM, 2014 — 168 c.

— WN. P. I'apaiimuna, C. I1. Mouceena, A. A. Hazapos MeTtonasl HUCCIIENOBAHUS
KOPPETHPOBAHHBIX TIOTOKOB M CIIEIIUATBHBIX CHCTEM MacCOBOro oocmyxxkuBanust Tomck: U3a-
Bo HTJI 2010, 204 c.

— I'.I1. bammapus. JIekuu mo MareMaTu4eckoi Teopuu tenerpaduka: Yued. mocodue. U3,
3-e, uctip. u nomn. — M.: PYJIH. 2009. — 2009. — 342 c.

B) pecypchl cetn MIHTepHeT:

— Hayunas snextponnas oubnuoreka — https://www.elibrary.ru/

— MexayHapoaHble HaydyHble 0a3bpl IUTHpoBaHus  Nttps://www.scopus.com/ u
https://www.webofknowledge.com/

TeMarndeckue Hay4HbIC KypPHAJIbI:

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

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

— ABTomaruka 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 HHPOPMALMOHHBIX TEXHOJIOTHIA

a) JTUIICH3NOHHOE ¥ CBOOOTHO PacIIpOCTpaHsIEMOE MPOrpaMMHOE O0ecTIcueHuE:

— Microsoft Office Standart 2013 Russian: maker nporpamMm. Bxirouaer npuioxenus: 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);

— myOM4YHO JocTynHBIe 00maunbie TexHonoruu (Google Docs, SIHaeKe AUCK | T.11.).

— myOnuyHO JocTymnHble oOnaunbie TexHonoruu (Google Docs, SInaexkc auck u T.11.).

— MHCTPYMeHTHI Bujeo-koH(pepenuuii (Adobe Connect, SAnnekc. Tenemoct, Zoom, Voov)

— onnaiiH-nocku Jamboard, Miro, SBoard,

— BCIIOMOTAaTeIbHBIe [HU(POBBIE HMHTCPYMEHTHI JUIsI  00pa30BaTENBLHOTO Ipolecca
(Mentimeter, Yandex Forms, Overleaf, PDF-XChange Viewer, SIuaexc.Konrecr)

0) nH(hOpPMaIMOHHBIE CIIPABOYHBIE CUCTEMBI:

— DNEeKTpOHHBIN KaTaJjor Hayunoi O6ubamorexku Ty —
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
— DNeKTpoHHast O6ubanoreka (peno3uTopuii) Ty —

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

14. MaTepuabHO-TeXHUYeCKOe obecreyeHme

Aynuatopuu 1Jis TPOBEICHUS 3aHATHH JIEKIIMOHHOTO TUTIA.

Ayautopun IS TPOBEACHUS 3aHSATHH CEMHHApPCKOTO THIA, WHIUBUAYATbHBIX H
TPYIIIOBBIX KOHCYJIBTAIIMH, TEKYIIETO KOHTPOJIS ¥ MIPOMEKYTOYHOM aTTECTAIINN.

[TomemeHust 1151 caMOCTOSTENHHONU pabOThI, OCHAIICHHBIE KOMITBIOTEPHON TEXHUKOU H
JOCTYTIOM K ceTH MHTepHeT, B 3JIEKTPOHHYIO HH()OPMAIIMOHHO-00pa30BaTEIILHYIO Cpely U K
WH(OPMAIIMOHHBIM CIIPABOYHBIM CHCTEMaM.

Aymatopur  JUISI  TPOBEACHHS 3aHATHH JICKIIMOHHOTO W CEMHHApPCKOTO  THIIA
WHAVBUAYAIbHBIX M TPYIMIOBBIX KOHCYNbTAllMd, TEKYIIEr0 KOHTPOIS U MPOMEXKYTOUHOU
aTTECTAIlMy B CMelIeHHOM dopmate («AKTpy»).


https://www.elibrary.ru/
https://www.scopus.com/
https://www.webofknowledge.com/
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
http://vital.lib.tsu.ru/vital/access/manager/Index

15. Uudopmanus o pazpadboTunkax

[Mayns Ceernana BnagumupoBHa, KaHIUAAT (U3UKO-MATEMATHYECKUX HAyK, OIECHT
Kadeapbl TEOPUH BeposSTHOCTEH 1 Matemarndeckoi craructuku UTIMKH TT'Y

knenauk Mapusi AnekcaHIpoBHA, ACCUCTEHT KaeApbl TEOPUH BEPOATHOCTEH U
mareMarnyeckoi cratuctuku MIIMKH TT'Y






