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1. Heap U muIaHUpyeMble pe3yJIbTaThl 0CBOEHHUsI TUCIUIIHHBI (MOTYJIs1)

[{enpt0 OCBOCHUS JUCIUIUIMHBI SBISETCS (POPMUPOBAHHE CICTYIOIUX KOMITIETSHIIUMN

— OIIK-3. CmocoOHOCTh MPOBOAUTH aHAIU3 MaTEMaTHYECKUX  MOJENe, Co3/1aBaTh
WHHOBAIMOHHBIC METOJIbI PEIICHUs MPUKIAJHBIX 33724 MPOPECCHOHATBHON IEATEILHOCTH B
oOnacTi MHPOPMATUKU U MATEMATUYECKOT0 MOJICIIMPOBAHMS

—IIK-3. CnocoOHOCTP  TPOM3BOAUTHL  aHANM3  OCOOCHHOCTEH  (DYHKIIMOHHPOBAHUS
UH()OKOMMYHHKAITMOHHBIX CHUCTEM W MPEIOCTaBIISIEMBIX Ha WX OCHOBE YCIyr, OIICHHBATh
KayecTBO IMPEJOCTAaBIAEMBIX yCcIyr M (GopMHpOBaTh TpeOOBaHUA K  IOKa3aTelsIM
¢dynkuronupoBanus ceprucos MC B COOTBETCTBHH C 3aIIpOCaMH M OTPACICBBIMU HOPMaMH.

PesynbpraTamMyn OCBOCHMS JUCLUIUIMHBI SBJIAIOTCS CICAYIOIINE WHIAUKATOPBI JOCTHKEHUS
KOMIIETECHIINH:

NOIIK-3.1 [IpoBoAXT aHATU3 MaTEMaTHYECKUX MOJIEeH U CUCTEM

NOIIK-3.2 [IpumMeHsieT MaTeMaTHYeCKUEe MOJEIH, METOMBI JUIS PEIICHHs MPHKIaIHbIX
3a7a4 npodeccuoHaIbHON 1eATEIbHOCTH;

NIIK-3.2 OnieHnBaeT 3HAYMMOCTH MapaMETpPOB M TOKa3zaTelel, XapaKTepU3YIOLIHX
MOTPEOUTENbCKIE CBOMCTBA YCIIYT, TPEAOCTABIIIEMbIX HH()POKOMMYHHKAITMOHHON CUCTEMOM

NTIK-3.3 Onpenensier MoKa3aTeNn KavecTBa bYHKITMOHUPOBAHUS
WH(POKOMMYHHUKAIIMOHHBIX CHCTEM Ha OCHOBE MIOCTPOSCHHBIX MATEMATHYECKIX U UMHUTAI[MOHHBIX
Mozeen

2. 3a1auu ocBOEHHS JUCHMILINHDI

— OCBOI/ITB OCHOBHBIC LII/I(prBBIe I/IHCprMeHTBI, HCOGXO[[I/IMBIC IJIA TIOMCKAa U aHaJIn3a
uHQOpPMaLMK, HAYYHBIX MYyONMKANUM, UIsl OLEHUBAHUS COBPEMEHHOI'0 COCTOSIHME Hay4HOU
npoOIeMaTUKHN MOJISTUPOBAHUS TOTOKOB B TEIEKOMMYHUKAITMOHHBIX CHCTEMAaX.

—I/I3y‘-II/ITL OCHOBHBIC KJIACCbl MATCMATHUYCCKUX MOIICJIGP'I KOppCHI/IpOBaHHLIX IIOTOKOB
COOBITHIA.

— HayuuTbcsi mpUMEHSTh U3BECTHBIC aHATTUTUYECKUE METO b HCCIIEIOBAHMS TIOTOKOB.

—Haqu/ITBCSI HpOBOI[I/ITB adHaJIn3 OCHOBHBIX p€3y.TIBTaTOB, HOJIy‘-IeHHBIX Jis1 ITOTOKOB
COOBITHIA.

3. MecTo AucuunuHbl (MOayJisl) B CTPYKType 00pa3oBaTe/IbHOI MPOrpaMMbl

Hucnunnuna «Mogenu ciiydalHOTO MHOKECTBEHHOTO JIOCTYIa» OTHOCUTCS K YacTH,
dbopMUpyEMON ydacTHUKaMH 00pa30BaTEIbHBIX OTHOIICHHH biioka 1 «luciumiInHbl», BXOJNT B
Moayib «Crnenuanu3anus.

4. CemecTp(bl) oOcBOeHHA U (popMa(bl) MPOMEKYTOYHOI aTTecTAlMHU 10 AUCHUILINHE

CemecTp 2, 3K3aMeH.

5. BxoaHble Tpeﬁonamm AJIsE OCBOCHUSA TUCHHUITIJIMHBI

JInst yCTenTHOTro OCBOGHUS AW CIUIUINHBI TPEOYIOTCSI KOMITIETEHITNH, C(POPMHUPOBAHHBIE B
XO0JIe OCBOEHUsI 00pa30BaTEIbHBIX IPOTrPaMM MPEIIIECTBYIOLIETO YPOBHS 00pa30BaHUsI.

JUis  yCrIemHOro OCBOEHUS JUCIHUIUIMHBI TPEOYIOTCS pe3yJbTaThl OOYyYeHHUS TI0
CIIENYIONMM JAUCIHUIUIMHAM: TEOpUsl BEPOSTHOCTEH, TEOpHUs CIy4alHBIX IMPOIECCOB, TEOPHS
MaccoBOT'0 00CTyKHBAHUSI.

6. SI3bIK peaau3anuu

Pycckuii



7. O0beM QUCUMIIMHBI (MOTYJIs)

OO0mast Tpy10eMKOCTh AUCHUIUINHBI cCOCTaBIsieT 3 3.€., 108 uacoB, U3 KOTOPBIX:
— nexkuuu: 16 4.;
— ceMuHapckue 3auarus: 0 4.
— IIpaKTUYeCKue 3aHATusA: 16 u.;
— naboparopHbie padoTsl: 0 4.
B TOM 4HCJIe MpakTUuecKas noaroronka: 0 4.
O0beM caMOoCTOATENFHON PabOTHI CTYACHTA ONpe/esieH yu4eOHbIM MIJIaHOM.

8. Conep:kaHue TUCUMIIMHBI (MOIYJIfA), CTPYKTYPUPOBAHHOE 110 TEMaM

Paznen 1. [TomymapkoBCKHE TOTOKU COOBITUH.

Tema 1. BBenenue B Teoputo NOTOKOB COOBITHM.

Hcmopuueckutl 0030p no cmanosieHUur0 U paszeumuio meopuu nomoKo8 CIyUauHblX
cobvimuii. Ilomoxu cobvbimutl 8 COBPeMEHHbIX MeNeKOMMYHUKAYUOHHBIX CUCIEMAX U CeMmsIX.

Tema 2. OnpeneneHre OCHOBHBIX TOHATHI TEOPUHU CITyHYaHBIX TTPOIIECCOB.

Onpedenenue u onucanue cayiaiino2o npoyecca. CmayuorapHvle Cryyaiimbie npoyeccyi.
Opeoduueckue cayuainvie npoyeccvl. Cmamucmuieckue cpeonue XapaKkmepucmuku u QyHKYus
Koppenayuu Cay4aunblx npoyeccos.

Tema 3. [TomymapKkoBCKuUE MPOLECCH] B TEOPUU TEIEKOMMYHHKAIIMOHHBIX TOTOKOB.

Onpedenenue 0CHOBHBIX NOHAMUL MeopUU NOTYMAPKOBCKUX npoyeccos. Knaccughuxayus
NOJYMAPKOBCKUX NPOYECCO8.

Tema 4. Mertoabl ucciaeaoBaHusl MOTyMapKOBCKUX MTPOI[ECCOB.

Memoo Oononnumenvhol nepemeHHoOU Onsi UCCIe008AHUS NpPOYecca MAaApPKOBCKO20
soccmanosnenus. HMccrnedosanue nonymapKo8cko2o npoyecca memooom OONOIHUMENbHOU
nepemennol  y(t). MemoOo OonorHumenbHbLIX NepeMeHHbIX zZ(Y) u S(t) uccredosanus
NOJYMAPKOBCKO20 Npoyecca.

Paznen 2. UccaenoBanne MAP u MMP oTokoB.

Tema 1. OCHOBHBIE TOHSTHS TEOPUH MACCOBOT'0 OOCTYKUBAHUS.

Mooenu u o6o3nauenus. Mapkosckue, ROIYMAPKOBCKUE U HEMAPKOBCKUE MOOeNU CUCTeM
MAccoB8020 0OCIYHCUBAHUSL

Tema 2. Teopusi MOTOKOB COOBITHH.

Onpeodenenue u mepmunonozusi. Knaccuguxayusa cneyuanvhvix nomoxoé 0OHOPOOHBIX
coovimuii. Ilomoxu éoccmanognenus. OchogHoe C80OUCMB0 PEeKYPPEHMHBLX HOMOK08.

Tema 3. UccnenoBanue MAP-moToka METO0M UHTETPATIbHBIX IPEOOPa30BaHUM.

Tema 4. UccienoBanne MAP-moToka acHMOTOTHYECKMM METOJIOM B Pa3IMYHBIX
NpEIEIIbHBIX YCIOBUSX.

Tema 5. HccnenoBanue MOJYMAapKOBCKOIO IOTOKAa ACMMITOTUYECKMM METOJAOM B
Pa3TUYHBIX TPEACITBbHBIX YCIOBHUSIX.

9. Tekymuii KOHTPOJb MO JUCHUILINHE

Texkyumii KOHTPOJIb MO OUCHUIJIMHE MPOBOJUTCS IMYTEM KOHTPOJS IMOCEIIAEMOCTH,
MPOBEICHUS KOHTPOJIBHBIX padOT, TECTOB MO JIEKITMOHHOMY MaTepUaly, BRIMOTHEHUS TOMAITHUX
3aJlaHUHN.

10. [lopsinok npoBeieHNs] M1 KPUTEPUH OLlEHUBAHUSA MPOMEKYTOUYHON aTTeCTAllUU

JK3aMeH BO BTOpPOM ceMecTpe IIPOBOJUTCS B IHUCbMEHHOM Qopme 1o Ouieram.
DK3aMeHAaLMOHHBIN OUJIET COCTOUT U3 Tpex yacTtel. [IpogomkuTensHOCTh 3k3amMeHa 1,5 yaca.

ITepBas yacte ABa Bompoca, nposepstomux MOIIK-3.1 u MOIIK-3.2. OTBeTHI Ha BOIpoc
NepBOM YacTU JAI0TCS B Pa3BEPHYTOH Gopme.



Bropas yacte comepxxut nBe 3amauu, nposepsronmx MIIK-3.2 u UITK-3.3. OTBeThl Ha
BOIIPOCHI BTOPO YaCTH MPEAINOJIAraloT PEUICHUE 3a/1a4 U KPATKYI0 HHTEPIPETAIMIO MTOTYYEHHbBIX
pe3yJIbTaToB.

[TpumepHBIii TepedeHb TEOPETUUECKUX BOIIPOCOB

1. Bompoc 1. Onpenenenre OCHOBHBIX TOHATHI TEOPUH MOTYMap KOBCKUX MPOIIECCOB.

2. Bompoc 2. Knaccudukarust moryMapKoBCKUX ITPOIIECCOB.

3. Boripoc 3. Metoabl  MccneoBaHHS — MOJYMapKOBCKUX  MPOIECCOB. Meton
JIOTIOJIHUTEILHOM TTEPEMEHHOM /17151 UCCIeI0BaHU S IMPOIECCa MAPKOBCKOTO BOCCTAHOBJICHU S

4. Bonipoc 4. HccrnenoBanue MmoyMapKOBCKOTO TPOIECCa METOJAOM JOTOJTHUTEIHHON
nepemerHoi Y(t).

5.Bompoc 5. Merox momoiHUTENbHBIX mepeMeHHbIX z(t) u S(f) wuccnenoBaHms
MOJIyMapKOBCKOT O ITpoliecca

6. Boripoc 6. Teopusi mortokoB coObiTuii. Knaccudukanus cnenuaibHbIX MOTOKOB
OJIHOPOHBIX COOBITHIA.

7. Boripoc 7. UccnenoBanne MAP-11oTOKa METOI0M HHTETPATBHBIX TPEOOPA30BAHUM.

8. Bompoc 8. HccnenoBanue MAP-oToka acHMITOTHYECKUM METOJIOM B Pa3lUUYHBIX
MpECIIbHBIX YCIOBUSIX.

9. Bonipoc 9. MccnenoBanue moyMapKOBCKOTO IMMOTOKA COOBITHH METOJIOM MHTETPATHHBIX
npeoOpa3oBaHU.

10. Bompoc 10. HccnenoBanue moryMapKOBCKOTO TOTOKA aCHMITTOTHYECKIM METOIOM B
Pa3NUYHBIX PEIEIBbHBIX YCIOBHUSIX.

IIpumeps! 3a1ay:

1. 3apaya 1.
3amaHa MOJTyMapKOBCKas MaTpulla. 3amucarth MaTpUIly YCIOBHBIX (DYHKLIHI pacrpenencHus
BpEMEHU MPEOBIBAHMS TTOJIyMapKOBCKOTO MPOIIECCa B TPEX COCTOSIHHSX.

2. 3anaua 2.

JlaHbl MaTpULIBI
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SABnsrorcs M oHM Martpuniamu mpeoOpazoBanus Dypre-CTunrthecca A MOTyMapKOBCKUX
npoueccoB. Ecnu ga, To ompenenute BUJ Ipoliecca U 3alMIIUTE A HETO MOJIYMapKOBCKYIO
MaTpuIly.

PesynbraTel  9K3aMeHa  ONPENENSIFOTCS  OIEHKAaMH  «OTIUYHO»,  «XOPOIIO»,
«YJIOBJIETBOPUTEIBHOY, «HEYAOBIETBOPUTEIIBHOY.

Texymuii KOHTPOJIb PUKCHpPYETCs B popMe KOHTPOJIBHON TOUKU HE MEHEEe OJJHOTO pa3a B
ceMecTp.

OueHka «OTJIMYHO» CTAaBUTCSA B CIIy4yae IEMOHCTPALMU CTYACHTOB BBICOKOTO YpPOBHS
3HAaHUM MOJIENIe MOJIyMapKOBCKUX MPOLIECCOB U CIIEIMANIBHBIX MOTOKOB, UX OCOOCHHOCTEW U
METOJIOB MX MCCIEAOBaHUs, yMEHUs cocTaBUTh cuctemy JY Konmoroposa st mro6oit moenw,
NPEVIOKUTh ONTUMAJIbHBIA METOJ €€ pEIICHHS, NMPUMEHEHHUS METOJla aCHUMIITOTUYECKOTrO
aHau3a, MOJYYEHHUs] KOHEUHBIX XapaKTePUCTUK HCCIEAYyeMON MOJENd, YMEHUs pealiu30BaTh
YU CJICHHBIE PACUYEThl HAlICHHBIX XapaKTEPUCTHUK U CAENAaTh BEPHBIE MPAKTHYE CKUE BBIBOJBI.

O1eHKa «XOpOLIO» CTABUTCS B CIIy4ae, €CIU CTYJIEHT IEMOHCTPUPYET B LIETIOM YCIIEIIHOE,
HO CoJIeprKalllee OT/ACNIbHbIE OIMOKY BJIaICHUE 3HAHUSAMU MOJIEJIEH TTOJTyMapKOBCKHUX MTPOIIECCOB
U CHEIUAbHBIX TTOTOKOB, YMEHHE cocTaBUTh cuctemy JIV Komamoropora s mro0oi Mojaenu,
NPEIIOKUTh ONTUMAJIBHBIA METOJ €€ pEIICHHS, NMPUMEHEHHE METOJla ACUMIITOTUYECKOTO
aHaju3a, MOJyYeHHE KOHEYHBIX XapaKTePUCTHUK HCCIEAYyeMON MOJENH, YMEHUE pealn30BaTh
YU CJICHHBIE PACUYEThl HAlICHHBIX XapaKTEPUCTUK U CAENaTh BEPHbIE NPAKTUYECKUE BBIBOBI.

O1eHKa «yJIOBJIETBOPUTEIBHO» CTaBUTCS B CIIy4yae, €CIU CTYACHT JIEMOHCTPHUPYET
YacTU4YHOE, (parMEHTapHOE BJIAJICHWE 3HAHUSIMH MOJCIECH TMOJyMapKOBCKHUX IPOIIECCOB U
CHEeIUaTbHBIX MMOTOKOB, YMeHUE cocTaBUTh cuctemy JIY Komnmoroposa mns mro6oi Mopaend,
NPEVIOKUTh METOJl €€ PEIICHHS, MPUMEHEHUE METOJa aCUMITOTHUYECKOTO aHaln3a, YMEHHE
peann30BaTh YMCICHHBIC PACYEThl HAICHHBIX XapaKTePUCTUK

O1eHKa «y1I0BJIETBOPUTEIBHO» CTABUTCS B CIIy4ae, €CJIA CTYJIEHT JIEMOHCTPUPYET HU3KUM
YpPOBEHb 3HAHUU MOJENEH MOJIYMapKOBCKUX MPOILIECCOB U CIEIUAIbHBIX MOTOKOB, HEYMEHUE
cocraButh cuctemy JIY KommoropoBa mis mro0oil Momenu, HE3HaAHWE HUKAKOTO METoia
MCCIe0BaHUs HU OJHON MOJIETMPOBAHMUSI.

11. YuyeOHO-MeTOAMYECKOE 00ecIeYeHne

a) DNEeKTPOHHBIN yueOHBIH Kypc 110 AUCLUILINHE B 3JIEKTPOHHOM yHUBepcuteTre «Moodle»
- https://moodle.tsu.ru/course/view.php?id=00000

0) OnieHOYHBIE MaTepHaIbl TEKYIIEro KOHTPOJISI M IPOMEKYTOUYHOW aTTECTAIlUU I10
JUCLIUIIINHE.

12. IlepeyeHn yueOHOM JuTEepaTyphbl H pecypcoB cetu IHTepHeT

a) OCHOBHas JINTEpaTypa:

— PrikoB B.B., Kossipe /I.B. OcHoBbI TeOpun maccoBoro obcimyxxkuBanusi— M.: MHDOPA -
M, 2016. —400 c.

— Kupnmuaukos A.I1. MeTop! MpUKIIaAHOM TEOpUH MacCOBOT0 o0cmykuBaHus — Kazanb:
Kazanckuii ynusepcuret. 2011 - 211 c.

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

— bynunckuit A.B., llupse A.H. Teopus ciywailineix nporeccoB. — M.: dusmaTiur,
2005, 402 c.

0) JONOJIHUTENBHAS JINTEPATypa:


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

—I'menenko b.B., Xunuun A.fl. DneMeHTapHOE BBEICHUE B TEOPUIO BEPOSATHOCTEH — M.:
JINBPOKOM, 2014 — 168 c.

— N. P. T'apaitiimna, C. I1. Mouceea, A. A. Hazapos MeTonan! HCCIIEOBaHUI
KOPpEIHPOBAHHBIX TOTOKOB U CIIEMAIbHBIX CHCTEM MaccoBOro oocnyxkupanus Tomck: U3z-
Bo HTJI 2010, 204 c.

— I'.I1. bammapus. JIekiiuu mo MaTeMaTHYECKOM Teopuu TeneTpaduka: Yued. mocodue. 3.
3-e, uctp. u mon. — M.: PYJIH. 2009. — 2009. — 342 c.

B) pecypchl cetu HTEpHeT:

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

— MexnyHapoaHble HaydHble 0a3bl LuTHpoBaHus https:/www.scopus.com/ u
https://www.webofknowledge.com/

TemaTuueckue HaYYHBIC KYpHAaJIbIL:

— 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. llepevyernb uHGOPMANMOHHBIX TEXHOJIOTHIA

a) JIMIIEH3MOHHOE ¥ CBOOOTHO pacIpoCTpaHsIeMoe MporpaMMHOe obecrieueHue:

— Microsoft Office Standart 2013 Russian: maket nmporpamm. Bkimtouaer npuinoxerus: 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);

— MyOJIMYHO TOCTYIHBIE 00mauabie TexHonoruu (Google Docs, SIHaAeKC TUCK | T.11.).

— myOJIMYHO JoCTyIHbIe oOnaunble TexHonoruu (Google Docs, SIHaekc qUCK U T.11.).

— HHCTPYMEHTHI BUAe0-KoH hepennnii (Adobe Connect, AAnnexc. Tenemoct, Zoom, Voov)

— oHnaiiH-nocku Jamboard, Miro, SBoard,

— BCIIOMOTaTeNnbHbIe MU(POBBIE HMHTCPYMEHTHI Ui 00pa3oBaTENbHOTO Ipollecca
(Mentimeter, Yandex Forms, Overleaf, PDF-XChange Viewer, Slunekc.Kontect)

6) HH(bOpMaL[HOHHBIe CIIPpaBOYHLIC CUCTCMBI:

— DNIEeKTPOHHBIN KaTaJjor Hayunon OoubIMoTEKN Ty —
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
— DneKTpoHHAas O6ubnuoreka (peno3uTopuii) Ty —

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

14. MaTtepuanbHO-TeXHHYECKOe obecrevyeHne

AyauTopuu JUIsl TPOBEACHUS 3aHATHH JEKIIMOHHOI0 TUIIA.

Aynutopun JUisi TPOBEACHHS 3aHATUM CEMHHAPCKOrO THUIA, WHAWBUAYAIbHBIX U
TPYIIOBBIX KOHCYJIbTA[UH, TEKYLIETO KOHTPOJIS M IPOMEKYTOUHOM aTTeCTALlUH.

[ToMenieHus 1711 CAaMOCTOSITEIBHOM PaOOThI, OCHAIICHHBIE KOMIBIOTEPHONW TEXHUKOUN H
JOCTYIIOM K ceTH VHTepHeT, B 3JEKTPOHHYIO MH(OPMAlMOHHO-00pa30BaTENbHYIO Cpeay U K
MH(QOPMALIMOHHBIM CIIPAaBOYHBIM CHCTEMAM.

AynuTopuu Ul TPOBEACHUS 3aHATHH  JIGKIMOHHOTO M CEMHUHApCKOro THMa
WHAUBUAYAIbHBIX M TPYNIOBBIX KOHCYJIBTAlMH, TEKYIIEro KOHTPOJSI U MPOMEXYTOUHON
aTTeCcTallU B CMEIIEHHOM (opmare («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. Undopmanusi o pa3padoTunkax

[MTaynp Cernana BmagumupoBHa, KaHAMAAT (PU3UKO-MATEMATHYECKUX HAYK, JOIEHT
Kadenpsl TEOpUHU BeposTHOCTEN 1 MaTemaTuyeckoi cratuctuku UIIMKH TI'Y

[knenHnuk Mapusi AnekcaHIpOBHA, acCUCTEHT KadeApbl TEOpUU BEPOSTHOCTEH U
Matematuuecko craructuku UTIMKH TI'Y






