roy BIO «1OHELUKUI HALIMOHAJIbHBIV YHUBEPCUTET»
®AKYJBTET MATEMATUKU U UTHO®OPMALIMOHHBIX TEXHOJIOT UM

Kadenpa Teopun ynpyrocTi 1 BbIYUCIUTENIbHON MaTeMaTHKH

umMmenu akagemuka A.C. KocMogamuaHckoro
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— E.N. Ckada

PABOYAS ITPOI'PAMMA YYEBHOU I[I/ICIII/IH.HI/IHI)I
«AUCKPETHBIE MATEMATUYECKHUE MOJIEJIN»

01.04.02 lNpuknanHas MaTeMaTHKa |
Hanpasnenue noaroToBku:

uH(popMaTuka
MarwucTtepckas mporpaMmma: AxTyapHasi MaTeMaTHKa
O6pa3oBatenbHast MporpaMMma: Axanemuueckasi MaructTparypa
Kpanudukarms: MarucTp
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opma o0yueHHs! OYHasi, OYHO-3a0YHas, 3a04YHas

HYKHOC NOAYEPKHYTH

Jlonenk 2020



VTBEPXKIAIO:

OHHBIX TEXHOJIOTUH
M. A. MouceeHnko

[Iporpamma yueOHOW JMCHUIUIMHBEL «J[MCKpeTHbIE MaTeMaTHYeCKHe MOJENMU» COCTaBJIeHA Ha
ocHoBaHMH  DemepalbHOIO  TOCYJAPCTBEHHOrO  00pa30BaTe/IbHOTO  CTAHAApTa  BBICHIErO
obpazopanust (PI'OC BO) wnanpasnenust noarotoku 01.04.02 Ilpuxiagnas matematuka |
uHpopMaTHKa, yTBEpKICHHOro rnpukazoM MunucrepcrBa oOpa3zoBaHusi U Hayku Poccuiickoit
®entepanuu ot «28» asrycra 2015 r. Ne 911;

[Topsiika opranuzamuu  yyeOHOro mporecca B 00pa3oBaTeIbHBIX OPraHU3alMUsAX BBICLIErO
npogeccuonanpHoro obpazosanus lonenkoit Hapoanoit PecniyGinku, yTBEpIKIEHHOTO MPUKA30M
Munucrepcra oOpazosanust 1 Hayku JTHP Ne 1171 ot «10» Hos6ps 2017 r.;

yueOHOro rmIana 1 OCHOBHOH oOpa3oBarenbHON MporpaMMbl AKTyapHasi MaTeMaTHKa,

Hanpasienust noarotoku 01.04.02 Ipuknannas maremaruka ¥ MHGpoOpMaTHKa, pa3paboTaHHBIX B
['OY BIIO «/lonenkuil HAUMOHANBLHBIH YHUBEPCUTETY.

Paszpaboruuk:

JOLEHT Kadeapsl TEOPUH YIIPYTOCTU U ’

BBIYMCIIMTENBHON MaTeMaTUKH UMEHHU aKaJeMHuKa ! '%[:, yo—  B.I. XKurnss
\v\’/

A.C. KocMomaMmuanckoro

[IporpammMa yueOHOH AMCHMIIMHBI YTBEp)KAEHA Ha 3acellaHWM Kadeapbl TEOPUH YIPYIOCTH U
BBIYMCIUTENBHON MaTemaTuky umeHn akagemuka A.C. KocMonamuanckoro

[Tporokon Ne 11 ot «9» anpens 2020 r. )
3aBenyrommuii xadenpoit - B.U. Cropoxen

[Iporpamma y4eOHON aMCLHMILIMHBI 0f00peHa y4eOHO-METOAMYECKOM Kommuccueil (akynbrera
MaTeMaTUKH U MH(POPMALMOHHBIX TEXHOJIOTHIt
IIporokon Ne 8 ot «15» anpens 2020 r.

7
[Ipencenarens yueOHO-METOINYECKO ﬁ/ i
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1. OBJACTH MIPUMEHEHHWS 1 MECTO JUCIUAILIMHLI B YYEBHOM
MMPOLIECCE

YueOHast TUCIUTUTHHA «/[UCKpEeTHBIE MAaTEeMAaTUYECKIE MOJICITNY) OTHOCUTCS K 0a30BOM 4acTh
y4eOHOTO TIaHa U COCTOUT U3 OJTHOTO MOJTYJISL.

B pamkax npenogaBaHusl JUCUUILIMHBI U3YYalOTCS MAaTEMaTUYECKUE MOJEINA U PE3YIIbTAThI
aHaM3a JUCKPETHBIX CUCTEM PA3JIMYHBIX KJIACCOB C UCMOJb30BAHUEM aHATIMTUYECKUX U YACICHHBIX
METOJIOB HCCIIEIOBaHUA. B KkauecTBe MOJENEN TAaKWX CHUCTEM PAacCMATPUBAKOTCS MOJEIIH,
MMOCTPOCHHBIE HAa OCHOBE CHUCTEM M CETeM MacCOBOTO OOCTY)KHMBaHUS. AHAIMUTHYECKHE METO/IbI
WCCIICIOBAHUST 0a3UPYIOTCSI HA almapare TEOPHH MacCOBOTO OOCITYy)KHBAaHWS, UYWCICHHBIE — Ha
amnmapaTre TEOPUU MApKOBCKHX CIy4alHBIX mporieccoB, Oco0oe BHUMaHME YAENSETCS aHau3y U
M3Y4YEHUIO CBOMCTB CUCTEM, MIPEJICTABIIIEMBIX MOJICTIIMA MacCOBOTO OOCITY)KHBaHUS.

Jlnst u3ydeHus: TaHHOW y4eOHOW MUCHIMIUIMHBI HEOOXOAMMBI 3HAHMS, YMEHUS U HAaBBIKH,
dbopmMupyemMble TPEANIECTBYIONIMMU M COMYTCTBYIOIIMMH JUCHHUIUIMHAMH y4e0HOTO TUIaHa
MOATr0TOBKM OakanaBpoB 1o HarpasyeHuto 01.03.02 [pukiagnas maTemaThka U HHGOpMAaTHKa:

AJNTOPUTMBI U CTPYKTYPBI JaHHBIX

Teopust BEpOSITHOCTEN U MaTeMaTU4ecKasi CTaTUCTHKA CeTeBbIe TEXHOJIOTHUU

Cnyuaiinble npoueccol Teopust cuctem

JucuunnuHa «JlucKpeTHble MaTeMaTHYEeCKHE MOJEIN SBIISIETCS OCHOBOM ISl TUCIIUIUINH:
Heuerkoe MoaenupoBanre U METOAbI 0OPaOOTKM HEUETKUX JAHHBIX
[IpenaumniomHas npakTuka

2. CTPYKTYPA JUCHUIIJIMHBI

Xapakmepucmuka yueOHoU OUCUUNTTUHDL

01.04.02 IlpuknagHas MmaTeMaTuKa

HanpaBnenue noaroToBku
u nHpopmaTuka

Marucrepckas mporpaMmma aKTyapHasi MaTeMaTHKa
OO6pazoBarenpHas mporpamma aKaJleMUYecKasi MarucTparypa
Keanudukarus MarucTp
KonnuecTBo comepikaTeIbHBIX MOTyJIeH 2

JucrtunauHa 6a30Bo# / BApHATUBHOM YacTH

. JUCHUIUIMHA 6a30BOM YacTu
00pa3oBaTeNIbHOM MPOrpaMMbl

®dopwmel koHTpOJIst (MK, sK3ameH, 3a4eT) 1 MOyNIbHBIN KOHTPOJIb, | 3K3aMeH
Mokasatem o4Has ¢popma 3ao4yHas popma
00y4eHUs 00yueHus
KonnuecTBo 3a4eTHBIX equHUIL (KPEJIUTOB) 4
T'ox moaroroBku 1
CemecTtp 1
KonnuecTBo yacos 144
- JISKIMOHHBIX 18
- IPAKTUYECKUX, CEMUHAPCKUX 36
- 1a00PaTOPHBIX -
- CaMOCTOSITEIbHOM paboThI 90
B T.4. MHANBUAYaIbHOE 3aaHNE -
HenenpHoe KOMMYECTBO 4acoB, 8
B T.4. ayJAUTOPHBIX 3
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3. OIIMCAHME JUCIHHUIIJIMHBI

Ieau u 3a1auu

Ilenamu ocBOEHMS TUCIUIUIMHBI «/{HCKpETHBIE MaTEMaTUUECKNUE MOJIEII) SIBIISIOTCS:
— (hopMUpOBaHHE TIPEICTABICHUIN y CTYIEHTOB O TEOPETHYECKUX OCHOBAX COBPEMEHHBIX
JUCKPETHBIX MOJEEH 1 00 00JaCTIX UX MPAKTUUYECKOTO MTPUIIOKEHUS;
— (hopMuUpOBaHHE YMEHUI NPUMEHATh OCHOBHBIC MTOJIOKEHHSI TEOPUU BEPOSTHOCTEH, TEOPUU
CIIy4aifHBIX TIPOIIECCOB, TEOPUH IrpadoB, TEOPUN OMHAPHBIX OTHOIICHUH, KOMOMHATOPUKU
U T.J.;
— (hopMupOBaHHE YMEHUS AEMOHCTPUPOBATH 3HAHUE U IOHUMAaHUE OCHOBHBIX ONPEICIICHHIA,
TEOpEM, AITOPUTMOB U METOJIOB PEIICHUS 3314 110 KypCy;
— IproOpeTeHne YMEHUI CTPOUTDH JIOTUYECKH BHIBEPEHHbBIE PACCYXKICHUS;
— (hopMHupoBaHNE YMEHHI TMOJb30BAaTHCS METOJAAMM JUCKPETHOIO MOJAEIUpPOBaHUS (B
YaCTHOCTH, TEOPUU OMHAPHBIX OTHOILIEHUH, TEOpUU IpadoB, METOJaMU KOMOWHATOPUKHN)
Ui (hopMalin3aluy ¥ perieHust MpUKIaHbIX 3a1a4;
— pa3BUTHE HABBIKOB CaMOCTOSITENIbHON pabOThl M YMEHMH HaxXoJUTh U IepepadaThiBaTh
JOTIOJTHUTEIHHYIO HH(OPMAIUIO B TAHHOW ITPEIMETHON 00J1aCTH;
— pa3BUTHE TBOPUYECKOTO, HAYYHOTO MOTEHIMANA CTYICHTOB, X MO3HABATEIbHBIX HHTEPECOB
B 00JIaCTH TUCKPETHBIX MaTEeMaTHYECKUX MOJeNied, CTUMYJIMPOBaHHE K JallbHEHIIeMy
3aHATUIO HAYYHOU JIEATEIIBHOCTBIO.
3a0auu Oucuyuniaunsl — YCBOEGHUE TEOPETHUECKUX OCHOB M TPAKTUYECKHMX HABBIKOB
WCIOJIb30BAHMS METOJIOB IOCTPOCHHMS M aHajdu3a psAa OCHOBHBIX KJIACCOB JTUCKPETHBIX
MaTeMaTHYEeCKMX MOJENed — MOJIEJeH CHCTeM MAacCOBOTO OOCIY)KMBAaHUS M MOJCICH ceTei
MacCOBOTO OOCITYKUBaHHS.
TpeGoBanus K pe3yJbTaTaM 0CBOEHUS AUCIMIIMHBIL. [Iporiecc n3yyeHns QUCIUIUINHBL
«/luckpeTHble MareMaTH4yecKHe MOJENN» HalpaBieH Ha (OPMUPOBAHUE 3JIEMEHTOB
cnegyronux kommnereHuid B cootBeTcTBUU ¢ PI'OC BO PO nanpasnenust noarorosku 01.04.02
[Ipuknannas MatemaTHka W MH(GOPMaTUKa U OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMbl BBICIIETO
npodeccuoHanbHOro obpazoBanus HarpasieHus noarotoBku 01.04.02 [IpuknagHas MaTemMaTUKa U
uHpopmaTrka (MarucTepckas mporpamma: akTyapHasi MaTeMaTHKa):
a) oowexynomypnuix (OK):

— CHocoOHOCTH K aOCTPAaKTHOMY MBIIUIEHHUIO, aHanu3y, cuutesy (OK-1);

— TOTOBHOCTH K CaMOPa3BUTHUIO, CaMOpealu3allid, HUCIOJIb30BAHUIO TBOPYECKOIO
noreniuaina (OK-3)

0) oowenpogheccuonanvuvix (OIIK):

— TOTOBHOCTHh K KOMMYHHUKAIIMH B YCTHOM U MUCbMEHHOU (hopMax Ha rOCYJapCTBEHHOM
s3pike Poccuiickoit denepaniuu U MHOCTPAHHOM SI3BIKE JJIS peUIeHHs 3a7ay NpodecCHOHaIbHON
nestenpHocTH (OITK-1);

— CIIOCOOHOCTH CaMOCTOSITENILHO MPHOOpeTaTh ¢ TMOMOINbI HH(DOPMALUOHHBIX
TEXHOJIOTUH U UCTIOJIb30BaTh B MPAKTUYECKOH JIEATEIIbHOCTH HOBbIE 3HAHUS M YMEHUS, B TOM YHCIIe
B HOBBIX 00JIaCTAX 3HAHWH, HEMOCPEACTBEHHO HE CBSI3aHHBIX CO Cepoil NesATeTbHOCTH, PaCIIUPAT
U yriyomsiTh cBoe HayuyHoe MupoBo3s3penue (OITK-3);

— CrHocoOHOCTh HCHOJb30BaTh W MPHUMEHATh YINyOJIeHHble 3HaHUA B 00JacTu
npukiaaHoi Maremariku u uHGopmatruku (OI1K-4);

6) npogpeccuonanvnuvix (IIK):
HAYYHO-MCCJIeI0BATEIbCKAS 1eSITeIbHOCTD:

— CcrHocoOHOCTh MPOBOJAUTH HAayYHBIE HMCCIENOBaHMS M IOJIydaTb HOBBIE Hay4HbIE U
NPUKIIAJHBIC PE3YIbTAaThl CAMOCTOSATENFHO M B COCTaBe Hay4HOTO KoyutektuBa (I1K-1);

— CcrnocoOHOCTh pa3padaThiBaTh M aHAIM3HPOBATH KOHIENTYalbHbIE U TEOPETUYECKHE
MOJIENTH pelIaeMbIX HaydHbIX pooieM u 3amad ([1K-2);

— cnocoOHOCTH pa3palaThiBaTh U MPUMEHITh MAaTEMAaTHUECKHUE METO/bl, CUCTEMHOE U
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IIPUKJIAJHOE TPOrpaMMHOE oOecreueHue Juid pelieHus 3ajJjad HaydyHOW U IPOEKTHO-
TexHoJioruueckoit nesrenaproctu (I1K-3);

— crnocoOHOCTH pa3pabaThiBaTh U aHATM3UPOBATh KOHIENTYaJbHbIE U TEOPETHUYECKHE
MOJICIIH PEIIaeMbIX 33/1au MPOCSKTHOM M MTPOU3BOICTBEHHO-TeXHOIOTHYeckoi nesreinprocTr (ITK-4);

— crnocoOHOCTH  pa3pabaThiBaTh W ONTHMHU3UPOBATH OW3HEC-TUIAHBI  HAYYHO-
npukiaaabix npoektos (ITK-7);

— crnocoOHOCTH  pa3padaTeiBaTh AHAIUTUYECKHE O0030pBl  COCTOSIHHA — 00JIacTH
NPUKIAJHON MaTeMaTHKK ¥ HHPOopMaIMOHHbIX TexHonorui (ITK-11);

B pesyiabTare n3yueHusi y4eOHOM JUCHUIINHBI CTY/ICHT J0JZKeH::

3Hamb:

— OCHOBHBIE ONPEJENICHUS U TEOPEMBI TEOpHUH I'padoB,

— Teopuu OMHAPHBIX OTHOILIEHUH,

— TEOpUU MPUHATHUS KOJJIEKTUBHBIX PELICHUH,

— OCHOBHBI€ I0JIOKEHUS OLICHKHU BJIMSHMS YUaCTHUKOB BHIOOPHBIX OPraHoOB,

— MeToJibl HopMHUpOBaHMS BBIOOPHBIX OPTaHOB, TEOPUHU CTPYKTYPHOTO OanaHca, a TaKkxKe
0a30BbI€ NOHATHS, OTHOCSIIUECS K TEOPUU CIPABEUIUBOIO JIEJIEXkKA, UTPOBBIM MOJEIISAM;
OCHOBHBI€ 3Tallbl MaTEMaTHYECKOTO MOJAETUPOBAHUS;

ymembo:

— TPUMEHATH Ha MPAKTHKE OMpENeNIeHUsl onepaluuil HaJl MHOXKECTBaMH, HaJ OWHapHBIMU
OTHOIIECHUSIMU,

— BOCHPOM3BOAMTH AJITOPUTMBI TOCTPOEHUS M TMOMCKA: YCTOWYMBBIX IapOCOYETAHUH,
KOJUIEKTUBHBIX pElIeHHH (Ha OCHOBE pa3iIMUYHBIX MpPaBWII), CHPABEIUIMBBIX JETEKEH,
paBHOBecuHil o Hamy;

— pelarh 3aJadyd MO BCEM pazfeiaM Kypca C ONMOpPOM Ha HM3YYEHHBIM TEOPETUUYECKUU
Marepua;

— BOCIPOM3BOJUTH JIOKA3aTEIbCTBO M3YYEHHBIX TEOPEM, a TaKXKe€ CaMOCTOATEIbHO
JIOKa3bIBaTh HECIIOKHBIE TEOPEMBI; IOJIb30BAThCA T€OMETPUUYECKHUMH OO0pa3amu st
WJUTIOCTPAIIK CBOWCTB KOHCTPYUPYEMBIX OOBEKTOB;

enademy:.

— HaBBIKAMHU U NPUOOPECTH OMBIT YTEHUS Y4eOHOM M HAYyYHOH JUTEpaTyphl B JaHHOMN
MpeIMeTHO 0bacTu;

— mnonxbopa wuHpOpMALMM U3 PANUYHBIX HCTOUYHUKOB JJIsi 3aHATUH, a TaKke IS
CaMOCTOSITEIBHOTO TIOCTPOEHUS HECIIOKHBIX MOJIeNIel U3 00IECTBEHHO-TIOJIUTUYECKON U
SKOHOMMYECKON cdep >KM3HM COBPEMEHHOTO OOIIECTBAa, aHAJOTHMYHBIX H3Y4YEHHBIM B
Kypce;

— CaMOCTOSITENIbHOM palbOoThI M0 M3YUEHHUIO TEOPETHUYECKOTO MaTepuala Kypca, pelIeHHIO
3a/1a4, B TOM YMCJI€ HECTAaHJAPTHOIO XapakTepa.

4. COIEPKAHUE JUCHUILIAH U ®OPMbI OPTAHU3ALIMU YYEBHOT'O
MPOLIECCA

IHopsaaxoBbIi HOMEP H
TeMa
Cooeporcamenvhutii mModyaw 1. Odugue 6onpocsvt KOHYENYUU MeEOPEMUYECcKo2o
MOOENUPOBanUs
[Monsituss cucrembl u komrmuiekca. CTpyktypa u  (yHKOHS.
Opranmzanus. CpoiictBa cucteMm. D¢ ¢exTuBHOCTh. [lapameTrpsl u
xapakTtepuctuk. [Iporecc. Kinaccudukaims cucteM u npoueccos.

Kparkoe cogepkanue TemMbl

Tema 1. OOmue noHATUA
TEOPUU CUCTEM




Tema 2. O0mue NOHATUL
TEOPUU MOJICTTHPOBAHHS

OcnoBHBbIE TpeOoBanus K Mojenu. Kiaccupukamus Moienei.
[Tapamerpuzanus moenei.

Tema 3. O0mas
XapaKTEePUCTHKA 33124
MOJCITUPOBAHUS

Pa3paborka monenu. AHanu3 xapakTepucTHK. CHHTE3 CHUCTEMBI.
JleTanbHblil aHAJIN3 CUHTE3UPOBAHHOW CHCTEMBI.

Tema 4. O01asg
XapaKTepUCTUKA METOI0B

Ananutndeckue MECTOBbI. YucieHasie MCTOJFbI. CTaTHCTUYECKHE
MCTOBI. KOM6I/IHI/IpOBaHHI)IC METOAbI

MOJEJIUPOBAHUS
CoObiTue,  BeposiTHOCTh.  CiyyaliHas ~ BeIMYMHA.  3aKOHBI
. acrlpeleNIeHui  CllydalHbIX BEJIMYMH. 3aKOH pacIpeleeHUs
Tema 5. Ciiyqaitabie paclipeaec yran pacrbe
JUCKPETHOM  Ciay4allHOW  BEJMYMHBL. 3aKOH  pacIpeleleHUs
BEJIMYMHBI - OCHOBHBIE . NN
HENpPEepbIBHON CllydailHOH BeIMYUHbBI. YHCIIOBBIE XapaKTEPUCTUKU
MOHATHS U ONIPEIEIICHUS .
ciydailHpiX — BenuuumH. HawanbHple MomeHThl.  LleHTpanbHbIE
MOMEHTBI.
[IpousBonsamas  ¢yHkuus u  mpeoOpazoBanue  Jlamaca.

Tema 6. [IpousBoasmias
(GYHKIMS ¥ TUTIOBBIE

pacnpeeneHus Cl1y4ailHbIX
BEJINYUH

[MpousBomsmas ¢ynakiusa. [IpeoOpazoBanue Jlammaca. Tumnossie
pacnpeneneHus ciaydaiiHeix BenumuuH. Pacnpenenenue Ilyaccona.
I'eomeTrpuueckoe pacrpeeneHue. PaBHOMEpHBII 3aKOH
pacrpeneneHns. DKCIIOHEHIUAIbHBIN 3aKOH PaclpeIeICHUS.
Pacnpenenenue Dpnanra. HopmupoBaHnHoe pacnpeneneHne JDpiianra.
['unepakcnoHeHIMaNbHOE paclpeieeHHe.

['unepapraaHroBCKOe pacnpeiesieHue.

Cooeprcamenvuwvlit Mooy 2. Mooeau cucmem maccoeo20 00CaAyHcueanus

Tema 7. OcHOBHBIE
MOHATHS TEOPUU CUCTEM
MacCOBOTO OOCITY>KHBaHUS

Cucrema MmaccoBoro oocimyxuBanusi. CeTb MacCOBOTO 0OCTyKUBaHUS
[ToTok 3asBOK. JIJIMTETLHOCTh OOCITYKHBAHUS
3agBoK. CTpaTeruu yrnpaBjieHHs TIOTOKaMH 3asiBOK.

Tema 8. Kitaccudukanus u
XapaKTEPUCTHKH CUCTEM
MacCOBOTO OOCITY>KMBaHUS

Knaccudukanus wmopneneir maccoBoro o0cmyxuBaHus. bazoBbig
Mojzenu. CereBble Moaenu. I[lapamerpsl u xapakrepuctuku CMO
[Tapamerpsr CMO. O603nauennss CMO

(cumBosmka Kennanna).

Tema 9. Pesxumel
(bYHKIIMOHHPOBAHUS
CHCTEM MacCcOBOTO
o0OcyKUBaHUS

Pexumbr  pynknuonupoBanuss CMO. Xapakrepuctuku CMO ¢
OJHOPOJIHBIM MOTOKOM. XapakTtepucTuku CMO ¢ HEOJHOPOIHBIM
MOTOKOM 3asIBOK.

Tema 10. [Tapamertpsl u
XapaKTepUCTUKU CeTer
MaccoBOT0 00CTyKUBaHUS

[Tapametpsl u xapakrepuctuku CeMO. Ilapamerpsr CeMO. Pexnmbl
dbynkunonupoBanust CeMO. Xapakrepuctuku CeMO.

Tema 11. Ananutuyeckoe
MO/IETUPOBAHUE
OJTHOKAHAJIbHBIX CHCTEM
MaccOBOT'0 00CTYKHBaHUS

OpnokananeHple CMO ¢ OJHOPOJHBIM  IIOTOKOM  3asiBOK
XapakTepucTHKH 3KcnoHeHranbsHoit CMO M/M/1. XapakTepucTuky
HEIKCIIOHECHIIMAILHON CMO M/G/1. XapakTepuCTUKY
HeakcnoHeHuuansHoii CMO G/M/1.

Xapakrepuctuku CMO o6mero Buna G/G/1. AHanu3 CBOMCTH
omHoka”anrHOH CMO.




Tema 12.
MHoOT0OKaHaAJILHBIE CHCTEMB]
MaccOBOTO 0OCTYKUBaHUS
C OJIHOPOJIHBIM TIOTOKOM
3asBOK

XapakrepucTuku MHorokanaabHoi CMO M/M/K. Ananu3 CBONCTE
MHorokasansHoit CMO.

Tema 13. OgHOKaHAILHEIC
CHCTEMBI MaCCOBOIO
00CITy)KUBaHUSI C
HEOTHOPOIHBIM TTOTOKOM
3a51BOK

OpnokananeHple CMO ¢ HEOJHOPOJOHBIM IOTOKOM  3asiBOK
Xapaxtepuctuku u cBorictBa /IO BII. XapakTepucTuku u cBONCTBY
1O OII. Xapakrepuctuku u coiictBa J{O AIl. 3akoHbBI COXpaHEHHS.

Tema 14. PazomkHyTbHIE
CETU MaccoOBOTO
00CIyKUBaHUS C
OJIHOPOJIHBIM

ITOTOKOM 3asIBOK

PazomkHyThIe 3KCIIOHEHIMAIbHBIE CeMO ¢ OJHOPOJIHBIM MOTOKOM
3assBoK. Onucanue pa3oMKHYThIX. PacueT ko3 duurienToB nepenay y
WHTEHCUBHOCTEM TOTOKOB 3asBOK B y3max PCeMO. IlIpoBepka
ycioBusi OTCyTcTBUSL meperpy3ok B CeMO. Pacuer y310BbIX
xapakrepuctuk PCeMO. Pacuer cereBbix xapakrepuctuk PCeMO
Amnanu3 cBoiicTB pazoMKHYThIX CeMO.

Tema 15. 3amkHyTBIE ceTH
MaccoBOTr0 00CTyKUBaHUS
C OJJTHOPOHBIM MTOTOKOM
3asIBOK

3aMKHyTbIe JKCMOHEHIHaIbHbe CeMO ¢ OJHOPOAHBIM TMOTOKOM
3asBoK. Omucanue 3aMkHYThIX CeMO. Pacuet ko3 dunnenton
nepenay B y3imax 3CeMO. Pacuer xapakrepuctuk 3CeMO. Ananuj
cBOMCTB 3aMKHYTBIX CeMO.

Tema 16. DieMeHTHI
TEOPUU YUCIEHHOTO
MOJENUPOBAHUS U
CIIy4alHBIX MPOLIECCOB

UucnenHoe wMojenupoBanue (MOJENTH CIyYalHBIX MPOIIECCOB)
[lonatne cnywaiiHoro mponecca. CilydallHble — IPOLIECCHI  (
JTUCKPETHBIMU COCTOSIHUAMHU. [lOHSATHE MapKOBCKOTO CiydyailHOT(
npouecca. Ilapamerpsl MapKOBCKOTO — CiIy4ailHOro mpoiiecca
XapakTepUCTUKA MApPKOBCKOTO CIy4allHOTO mporecca. MeToibl
pacuera MapKOBCKUX MOJENIECH. DProauyeckoe CBOMCTBO CIIy4YalHbIX
nporeccoB. MapKoBCKUE MPOIIECCHI C TUCKPETHBIM

BpeMeHeM. MapKOBCKHUE MPOIIECChl C HEMPEPhIBHBIM BPEMEHEM.

Tema 17. MapkoBckue
MOJIENIU CUCTEM MacCOBOIO
00CITy>)KMBaHUS

OnnoxkanansHass CMO 6¢3 nakorurens (M/M/1/0). MuorokaHnasbHas
CMO 6¢3 naxonutens (M/M/N/0).

Tema 18. Bapuanuu
MapKOBCKHX MOJeJe
CHCTEM MacCOBOI0
o0OcyKUBaHUS

OpnnokananpHas CMO ¢ HakonmuTeneM OIPaHUYEHHOM €MKOCTH
(M/M/1/r). OnnokanansHass CMO ¢ HakomHUTelIeM HeOTPaHMYEHHOM
emkoctd (M/M/1). Mmuorokananbaass CMO ¢ Hakonurenem
orpannueHHol &émkoct (M/M/2/1). Opnokananbhas CMO ¢
HEOJIHOPOHBIM TIOTOKOM 3asIBOK U OTHOCHUTEIHHBIMU
IPUOPUTETAMHU.

Temarnuecknii mjiian

ConepxareJibHbIH MOAYJIb 1

HasBanus coaepiKaTe/JIbHbIX

MoayJiell M TeM

KoanuecTBO 4acos

Ounas popma o0ydyeHus 3aounas popma oOyueHust

| B T.4. ‘ B T.4.




BCETO

JICKIITUHN

MMPAKTUYCCKUC

nabopaTopHbIE

CaMOCTOSITeITbHAS
pabora

MHAWBUIYaJlbHasd

pabora

BCECro

JICKIIMH

MNPaKTUYCCKUC

nabopaTopHbIe

CaMOCTOATCIIbHAs

pabota

WHIUBUTyaJIbHAs
pabota

Tema 1. O6wue nousmus
meopuu cucmem

a1

Tema 2. O6wue nousmus
meopuu mooeruposanus

a1

Tema 3. O6wasn
xapakxmepucmuka 3adau
MoOenuposanus

Tema 4. O6wasn
xapakxmepucmuka memooos
vooenuposanus

Tema 5. Cnyuaunvie genuuunbl -
OCHOBHbIE NOHAMUSL U
onpeodenenus

Tema 6. Ilpouzsooswas
DYHKYUS U MUNoGvle
pacnpeoenenus cryyanHvix
Genuuun

Hmozo no 1
cooeprrcamebHoOMy MOOYII0

48

12

30

Tema 7. Ocrosnvie nonamus
meopuu cucmem maccogozo
0OCIYIHCUBAHUSL

Tema 8. Knaccugpuxayus u
xapakmepucmuxu cucmem
lvaccoso2o obcnyscusanus

Tema 9. Peorcumoi
DYHKYUOHUPOBAHUS CUCTeM
Macco6020 00CayIcUBaHUS

Tema 10. I[lapamempot u
[xapakmepucmuxu cemet
lvaccoso2o obcnyscusanus

Tema 11. Ananumuyeckoe
vooenuposanue
0OHOKAHAIbHBIX

cucmem mMaccogozo
0OCIYIHCUBAHUSL

Tema 12. MuozokananvHule
cucmembl MACCO8020
00OCIYIHCUBAHUSL C OOHOPOOHBIM
1OMOKOM 3a460K

Tema 13. Oonoxananvhoie
cucmemvl Macco6o2o
0OCIyIHCUBAHUS C
HeO0OHOPOOHBIM NOMOKOM
3a560K




Tema 14. Pazomxnymvie cemu
lMaccogoeo obcayicueanus ¢ 8 |1 |2 |0 5
0OHOPOOHBIM NOMOKOM 380K

Tema 15. 3amxnymule cemu
lMaccoeo2o obcnycusanus ¢ 8 |1 |2 0 5
0OHOPOOHBIM NOMOKOM 3A5180K

Tema 16. Dnemenmor meopuu
YUCTIEHHO20 MOOENUPOBAHUS 8 |1 |2 0 5
cryuatinelx npoyeccos

Tema 17. Maproeckue moodenu

cucmem mMaccosozo 8 |1 |2 |0 5
0OCIYIHCUBAHUSL

Tema 18. Bapuayuu

lMaprosckux mooeneti cucmem 8 |1 |2 |0 5

Maccoeoco 06Cﬂy9fcu661Hu}Z

cooeprcamebHoOMy MOOYJI0

Hmozo no 2 9% |12 4 | 0| 60

Bcezo no oucuyuniune 144 |36 118 | O 90

5. METOANYECKHUE PEKOMEHJALIUU JJI1 MIPOBEAEHUSA JEKIIMOHHBIX,

IMPAKTUYECKHX U IABOPATOPHBIX 3AHSTHM

TeMBI JeKIIMOHHLIX 3aHATHI
JlaGopaTopHbIe 3aHATHS HE TPETyCMOTPEHBI YICOHBIM IJIAHOM

Ne n/n Hazeanue memut Koauuecmeo
Yacoe

1 |O6mue NoHSATHS TEOPUH CUCTEM 1

2 |OOume NoHATUS TEOPUH MOACITUPOBAHUS 1

3 |OOmias xapakTepucTHKa 3a7]a4 MOJCIMPOBAHUS 1

4 |O6mas xapakTepucTUKa METOI0B MOICTUPOBAHUS 1

5 |CnydaiiHble BEIMYMHBI - OCHOBHBIEC IOHITHS U OTIPEACTICHHUS 1

6 |[IpousBopsimias GyHKIMS ¥ TUIIOBBIE paclpeesieHusl CIyYalHbIX BETUYHH 1

7 |OcHOBHBIE IOHSTHUSI TEOPHH CUCTEM MACCOBOTO OOCITY>KUBAHUS 1

8 |Knaccudukauus u XapakTepUCTUKH CHCTEM MacCOBOT0 00CITYKUBaHUS 1

9  |Pexxumbl GYHKIMOHUPOBAHUS CUCTEM MACCOBOTO OOCITYKUBAHUS 1

10 |([lapameTpsl U XapaKTEPUCTUKU CETEl MACCOBOTO OOCITY)KMBaHUS 1

11 AHanUTHYECKOE MOJCTMPOBAHNE OTHOKAHAIBHBIX CUCTEM MAacCOBOTO 1
00CITY)KUBAHHUS

12 MHorokaHalbHBIE CHCTEMbI MACCOBOTO OOCITY)KUBAHUS C OJTHOPOHBIM 1
MIOTOKOM 3asIBOK

13 OnHOKaHATBHBIE CUCTEMBI MACCOBOTO OOCTYKMBAHUS C HEOJHOPOTHBIM 1
MIOTOKOM 3asIBOK

14 Pa3oMKkHYyTBIE CETH MacCOBOTO OOCIYKUBAHUS C OTHOPOAHBIM 1
MIOTOKOM 3asIBOK

15 3aMKHYTBIE CETH MaCCOBOTO OOCITYKMBAHHUS C 1
OJIHOPOJIHBIM TOTOKOM 3asiBOK

16 |DnemMeHTH TEOPUH YHCICHHOTO MOJISTUPOBAHUS CIYyJaHBIX MMPOIIECCOB 1

17 |MapKOBCKHE MOJIEIM CUCTEM MacCOBOT'O OOCITY>KUBAaHUS 1

18 |Bapmanuy MapKkOBCKHX MOJIEJIeN CHCTEM MAacCOBOTO OOCITYKUBAHUS 1
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IBCET'O | 18
TeMbl NIPAKTUYECKUX 3aAHATHH
Ne n/n Ha3zeanue memot Konuuecmeo
uacoe

1 OCHOBHBIE TIOHSTHS, UCTIOJIb3yeMbIe B MOeTpoBaHuu. O0IacTb 5
MIPUMEHEHUS] MOIETTUPOBAHUSL.

2 |O6nacTh MPUMEHEHUS MOICITMPOBAHUSI. 2
Pemenune 3amad aHanu3a M CHUHTE3a, HAIPaBJICHHBIX Ha IOCTPOEHUE

3 |ONTMMAIBHBIX CHCTEM B  COOTBETCTBHM C BBIODAaHHBIM ~ KpHUTEpPUEM 5
3¢(deKTUBHOCTH,  KaueCTBEHHAas  XapaKTepUCTHKa  (IapamMeTpel |
XapaKTEPUCTHKH ) JTFOOOM CUCTEMBI

4 KauecTtBeHHas xapakTepucTuka (mapaMeTpsl U XapaKTepUCTHKN) JII000H 5
CUCTEMBI

5 |[Iporecc, kinaccudukaiusi CHCTEM U MPOIECCOB 2

6 |Monenb, KiTacCH(pUKAIUSI MOJICIICH. 2

7 |[lapameTpu3anmsi MOJCIICH. 2

8 |3amaum mMonenupoBaHUs; pa3padoTKa MOJIEIH. 2

9 |Meroapl MOJICITHPOBAHHUS. 2

10 DneMeHTHl TeOpHH BeposiTHOCTEN. OCHOBHBIE IOHATHUSA: COOBITHE, )
BEPOSITHOCTH, ciydaiiHas BennyuHa (CB).

11 |3akoHbl pacnpenenenud: auckpernoi CB, nenpepsiBHOM CB 2

12 |Yucnossie xapaktepuctuku CB. [TpousBosmias GhyHKIusI. 2

13 |[IpeoGpa3zoBanue Jlamnaca. 2

14 |Tunossie pactipenenenus CB 2

15 |Cucrema maccoBoro oocinyxuanus (CMO). IucuuiuinHa Oydepusanuu. 2

16 |/lucummimaa o6CIyKUBaHUS 2

17 Cetp maccoBoro oocimyxuBanusi CeMO). [ToTok 3aBOK M €ro OCHOBHAs 2
XapaKTePUCTUKA — UHTEHCUBHOCTb.

18 |OcHoBHBIE BUJBI (THIIBI) CIYyYalHBIX ITOTOKOB. 2
BCEI'O 36

6. METOAUYECKHUE PEKOMEH/JAILIUU 110 OPTAHU3ALINU
CAMOCTOSITEJIBbHOM PABOTBI CTYJEHTOB
Opranmn3anusi CaMOCTOAITEIbLHON Pa0oThI CTyIeHTA
Ne n/n Haszeanue memut Konuuecmeo
Yacoe

O0mme nmonsiTust Teopuu cucreMm. [loHATHS cHCTEMBI M KOMIUIEKCA.

1 Crpyktypa u  ¢yaxkums.  Opranmzanus.  CpoifcTBa  cucTeM. 5
O¢¢extuBHocts.  [lapamerpel  u  xapakrepuctuku.  [Ipornecc.
Knaccugukarus cucteM 1 Ipo1eccoB.

2 OO0uue NOHATHS TeOPpUH MojAeaMpoBaHusi. OCHOBHbIE TPEOOBaHMS K 5
moenu. Knaccudukauus moneneit. [Tapamerpusanust Mojienei.

OO0masi xapakTepucTHKA 3a1a4 Mo/ieJIMpoBaHus. PazpaboTka Moieny.
3 |Ananu3 xapakrepuctuk. CHHTE3 CUCTeMBI. [leTanbHbIi aHamm3 5

CI/IHTC3I/IpOBaHHOﬁ CHUCTCMBI.
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OO0masi xapakTepuCTHKA METO/I0B MO/IeJIMPOBAHMS. AHATUTUYCCKUE
metoabl. Yucnenusie MeToabl. CTaTUCTHYECKHAE METOIEL.
KoMOuHUPOBaHHBIE METOTBI

CayyaiiHble BeJMYHHbI - OCHOBHbIC IIOHATHSI M ONpeAesIeHHs.
CoObiTue, BeposATHOCTh. CilyyaiiHasi BeIMYMHA 3aKOHBI pacHpelesIeHUi
CIIydallHbIX BEJIMYMH. 3aKOH pacHpelesieHusl TUCKPETHOM CilydailHON
BEJIMYMHBI. 3aKOH paclpeaeieHUs] HENPEPbIBHOW CIydallHON BEJIMYMHBI.
YucnoBsle XapaKTEpUCTUKH CIIy4aHbIX Bean4yuH. HauanbHble MOMEHTBI.
I{eHTpanibHbIE MOMEHTBI.

[MpomsBomsmas  ¢ynknus. IlpeoOpazoBanme Jlammaca.  Tumosbie
pacupeneneHus  ciaydadHbix BenuunH. Pacnpenenenue  Ilyaccona.
I'eomerpuueckoe pacnpeneneHue. PaBHOMEpHBIN 3aKOH PACIIPEICIICHMUS.
DKCIOHEHIMAIBHBIA 3aKOH pacrpeaeneHus. Pacnpenenenune Oprnanra.
HopmupoBanHoe pacrnipenenenue DpiaHra. [ nnepskcroHeHuaibHoe
pacnpenenenue. ['unepapiaHroBckoe pacnpeaeseHue.

OcHOBHbIE TOHATHSI TEOPHMH CHCTEM MAaCCOBOI0 O0OCJIYKHBAHHSA.
Cucrema MmaccoBoro obOcnyxuBanus. CeTb MaccoBOTO O0OCTYXUBaHUS.
[ToTok 3asBoK. JlmuTensHOCTh 00CTYKMUBaHUS 3aBOK. CTpaTeruu
yIpaBJICHUS] TOTOKAMH 3asBOK.

Kaacenpukanus U XapaKTepPUCTUKH cucrTeM MaccoBOro
oocay:kuBaHus. Knaccudukarus MoJeneil MaccoOBOTO OOCITY)KHBaHUS.
bazosie Monenu. CereBbie Monenu. [Tapamerpsl u xapakrepuctuku CMO.
[Tapamerpe CMO. O603Hauernss CMO (cumBonmka Kenpanna).

PesxxuMbl (PYHKUMOHMPOBAHUSA CHCTEM MAaCCOBOr0 OOCTY:KHBAHUS.
Pexumer  ¢ynknuonupoBanuss CMO. Xapakrepuctuku CMO ¢
OJHOPOJHBIM TOTOKOM. XapakrepucTuku CMO ¢ HEOJHOPOIAHBIM
MTOTOKOM
3asIBOK.

10

ITapaMeTpbl M XapaKTEePUCTUKHU CeTell MaCCOBOr0 00C/IyKMBAHMS.
[TapameTpsl u xapakrepuctuku CeMO. [Tapamerpsr CeMO. Pexumbl
dbyakuuonupoanus CeMO. Xapakrepuctuku CeMO.

11

AHaJIUTHYECKOE MO/IeJINPOBAHNE OJJTHOKAHAJBLHBIX CHCTEM MacCOBOI0
oocayxuBanus. OnHokanaibHbie CMO ¢ 0AHOPOAHBIM TOTOKOM 3asIBOK.
XapakTepucTuku dKcrnoHeHnuaibHo CMO M/M/1. XapakTepucTuKu
HeskcnoHeHnuansHoiit CMO M/G/1. XapakTepucTuku
HeakcnoHeHanbHo CMO G/M/1. Xapakrepuctuku CMO o6miero Buga
G/G/1. Ananus cBoiictB ogHokaHainbsHOH CMO.

12

MHorokanajbHble  CHCTEMbI  MAacCOBOT0  OOCIY:KHBAHUS c
OJTHOPOJHBIM TNOTOKOM 3asiIBOK. XapaKTePUCTHUKH MHOTOKaHAJIbHOM
CMO M/M/K. Ananu3 cBoiicTB MHOTOKaHaiibHO CMO.

13

OaHokaHaJbHBIE CHCTEMBI MaccoOBOro  00CIy:KMBaHUS ¢
HEOJHOPOAHBIM NMOTOKOM 3aABOK. OpHokananbHele CMO ¢
HEOJHOPOJHBIM IIOTOKOM 3as1BOK. XapakrepucTUkH U cBoiicTBa JJO BII.
Xapaxrepuctuku u csorcrsa J{O OIl. Xapakrepuctuku u cporictsa 1O
All. 3akoHBI COXpaHEHHUS.

14

Pa3oMKHyTBIE CeTH MAacCCOBOIO OOCJHYKHBAHMA € OJHOPOJAHBIM
NMOTOKOM 3aiBOK. Pa3zomkHyTble sKkcnoHeHuuanbHele CeMO ¢
OJIHOPOJHBIM IOTOKOM 3aBOK. Onucanue pazoMkHYTeIX CeMO. Pacuer
KOA(QQUIIMEHTOB INepead ¥ MHTEHCHUBHOCTEH MOTOKOB 3asBOK B y3Jax
PCeMO. Ilposepka ycioBus orcyrctBus neperpy3ok B CeMO. Pacuer
y310BbIX XapakTepucTuk PCeMO. Pacder ceTeBbIX XapaKTEpUCTHK
PCeMO. Anann3s cBoiictB pazoMKHYTEIX CeMO.
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3aMKHYTbIe CETH MaCCOBOI0 00C/TY’KUBAHUS C OTHOPOAHBIM MOTOKOM
3asiBOK. 3aMKHYTbIe 3KcnioHeHIHaabHble CeMO ¢ 0 JHOPOIHBIM TOTOKOM
15 |3asBok. Onucanue 3aMkHyTBIX CeMO. PacueT ko3¢ dunmenToB nepeaay B )
y3nax 3CeMO. Pacuer xapakrepuctuk 3CeMO. AHnamu3 CBOWCTB
3aMKHYThIX CeMO.

DJIeMeHTbl TEOPUM YMCJIEHHOr0 MOJAEeJHPOBAHUS  CIYyYaWHBIX
npoueccoB. YucineHHoe  MojenupoBaHHe — (MOJAEIM  CIIydallHBIX
npoueccoB). Ilonarue cimywaitHoro mpouecca. CiydailHble MpPOLECCHI C
JUCKPETHBIMU ~ COCTOSIHUSAMHU. [loHsATME MAapKOBCKOIO  Ciy4ailHOTrO
npouecca.  Ilapamerpsl ~ MapKOBCKOro  cilyyailHOro  Iporecca.
XapakTepuCTUKN MapKOBCKOTO CIlydalHOro mpouecca. Meroasl pacuera
MapKOBCKUX MoOJeJell. Dproauiyeckoe CBOMCTBO CIIy4alHBIX IPOLECCOB.
MapkoBcKu€e Mpo1ecchl ¢ TUCKPETHBIM BpeMeHeM. MapKOBCKHE MTPOLIeCcChI
C HEMPEPbIBHBIM

BpEMEHEM.

MapkoBcKue MO/IeJI CHCTEM MacCOBOI0 00CTy:KHBAHUS.

17 |OgnoxanansHas CMO 6e3 Hakonurens (M/M/1/0). MHorokanansHas 5
CMO 6e3 nakomnutesst (M/M/N/0).

Bapuanuu MapkoBCKHX MoJeJieil CHCTeM MAaccoOBOro 00C/JyKHBAHUS.
OpnokanansHas CMO c HakonuTeNneM orpaHndeHHoi emkoct (M/M/1/1).
OnnokananpHas CMO ¢ HakomuTeleM HEOTPAHUYCHHOW EMKOCTH
18 |(M/M/1). Muorokananeaass CMO HakomuTelneM OTpaHUYeHHON EMKOCTH 5
(M/M/2/1).

OnnokananpHass CMO ¢ HEOJHOPOAHBIM TOTOKOM  3asBOK U
OTHOCHUTEJIbHBIMU IIPUOPUTETAMH.

BCET'O 90

16

7. THAUBUAYAJIBHBIE 3AJIAHUSA COAEPKATCA B METOANYECKUX
YKA3AHUAX

NuauBuayanbHas padora
INPOEKTUPOBAHUE NPOBEJAEHUS HAYYHOTI'O UCCJIEJOBAHUSA

Henab: osradenue ymenuem npoekmuposams Cucmemvl MACCOB020 0OCLYHCUBAHUA.

Saganusa:

1. B opHOKkaHanbHYIO cucTeMy OOCTY)XKMBaHHUs TOCTYIMAIOT 3asBKH JIBYX KJIACCOB C
unTeHcuBHOCTSMHU 0,3 1 1 3asBOK B cekyHIy. UHTEHCHBHOCTH UX OOCIYKUBAaHUS COOTBETCTBEHHO
paBusbl 0,5 u 5 3asBok B cekyHay. a) CopmMyaupoBaTh ycIoBUs, IPU KOTOPBIX BpeMs MPeObIBaHUS
3asiBOK 1-T0 Kjacca Oyner paBHO 2 cekyHbI? 0) Uemy Oyzner paBHO BpeMs IpeObIBaHMs 3asBOK 1-T0
KJlacca, €CJIM MPH TeX K€ YCIOBHUSIX MHTEHCHUBHOCTh MX MOCTYIUICHUS YBETUUMUTCA B JBa pasza? B)
Yemy Oymer paBHO BpeMs NpeObIBaHHS 3asiBOK 1- ro Kiacca, €Clu IMPU TeX K€ YCIOBHUAX
WHTEHCUBHOCTh WX 00CTY)KUBaHUs YBETUYUTCS B J[Ba pa3a?

2. NHTEeHCUBHOCTh MOCTYIUJIEHUS 3a8BOK B pa30MKHYTYIO Tpexy3iaoByto CeMO paBHa 2
3assBKM B cekyHAy. Cpennee umcno 3asBoK B y3nmax CeMO cooTBercTBeHHO paBHO: 2, 4 u 6.
Omnpenenuts cpeHee BpeMsl MpeObIBaHuUs 3asBOK B CETH.

8. KOHTPO.JIbHBIE BOITPOCHI K IPOMEXKYTOUYHOM ATTECTAIIUU

1. [Tonsitust cucremsl u komiuiekca. Ctpykrypa u ¢yHkuusa. Opranuszanus. CBoicTBa
CHCTEM.

2. D¢ pextuBHocTh. [Tapamerps! u xapaktepuctuku. [Iponece. Kinaccudukanms cuctem
U TIPOLIECCOB.

3. OcHoBHble TpeOoBanus k Mozenu. Knaccudukamus moxeneit. Ilapamerpuzarus
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MOJIEJIECH.

4. Pa3zpabotka mozenu. Ananu3 xapakTepucTuk. CHHTE3 CHCTeMBI. JleTanbHblid aHAIH3
CUHTE3UPOBAHHOMN CUCTEMBI

o. Ananmutuyeckue MeroAbl. Uuciennsle  MeToAbl. CTaTUCTHUYECKHE  METOJBI.
KoMOuHUpOBaHHBIE METO/TBI

6. CoOpiTHe, BeposTHOCTh. CitydaiiHas BeTMUMHA 3aKOHBI pacHpeieiIeHUN CIlydailHbIX
BEJIMYHH.

1. 3aKkoH pacmpeneseHus AUCKPETHOM CIydalHOW BETWYMHBL. 3aKOH pacHpeesieHUs
HENPEPHIBHOM CIIy4allHOW BEJTMYUHBI.

8. UucnoBble  XapakTEpUCTUKH  CIy4alHbIX BEJIMYMH. HadajnpHble  MOMEHTHI.
LlenTpaibHBIE MOMEHTHI.

9. [MpousBomsimas ¢yakius u npeodbpazoBanue Jlammaca. IIpousBomsmias GyHKIHA.

[IpeoOpa3oBanue Jlamnmaca. TumnoBble pacmpenesieHus CiydyallHbIX BeJuW4MH. Pacpenenenue
ITyaccona. I'eoMeTpruueckoe pacnpeiescHue.

10.  PaBHOMEpHBIN 3aKOH pacHpeeNeHus. JKCIIOHCHIIMATBHBIA 3aKOH pacIpeaeICHusI.
Pacnipenenenne Dpnanra. HopmupoBanHoe pacnipenenenue JpiiaHra.

11. ['unepskcnoHEeHIMAIBHOE pacipeesieHue. [ unepapiaaHroBCKoe pacipeaeieHue.

12.  Cucrema maccoBoro oocimykuBanus. CeTb MaccoBOTO 00cy:kuBaHus. [I0TOK 3asBOK.
JTUTensHOCTh 00CTY)KUBaHUS 3assBOK. CTpaTeruy yrpaBJIeHUs TIOTOKAMH 3asBOK.

13. Knaccudukanus mozeneir maccoBoro oocmyxuBanus. bazoeie momenu. CeTeBbie
mojenu. [Tapamerpsl u xapakrepuctuku CMO. [Mapamerpst CMO. O6o3nauenuss CMO (cuMmBoJIMKa
Kenmanna).

14.  Pexumbl ¢ynkuuonupoBanuss CMO. Xapaxtepuctuku CMO ¢ 0JHOpPOJHBIM
notokoM. XapakrepucTuku CMO ¢ HEOJHOPOIHBIM ITOTOKOM 3asiBOK.

15.  TIlapamerper u  xapaktepuctuku CeMO. Ilapamerper CeMO. Pexumbr
¢dbyakuuonupoanus CeMO. Xapakrepuctuku CeMO.

16. Onnoxanansabie CMO ¢ 0JHOPOIHBIM TIOTOKOM 3asIBOK.

17.  Xapakrepuctuku skcroneHuaatsaoin CMO M/M/1.

18.  Xapakrepuctuku HeakcrnoHeHnuaapHoit CMO M/G/1.

19.  Xapakrepuctuku HeakcrnoHeHnuanpuoit CMO G/M/1.

20. Xapakrepuctuku CMO o6iero Buga G/G/1.

21. Ananus cBoicTB oqHokaHanbHOo CMO.

22.  XapakrepucTuku MHOrokanaiabHoit CMO M/M/K. AHann3 CBONCTB MHOTOKaHAJIbLHOM
CMO.

23. Onnokanansabie CMO ¢ HEOTHOPOAHBIM IOTOKOM 3as1BOK.

24, Xapakrepuctuku u cBoiictBa J{O BII. Xapakrepuctuku u corictsa /1O OIL.

25. Xapakrepuctuku 1 cBoiictBa O All 3akoHbl coxpaHeHUsI.

26.  Pa3omkuyThie 9kcrioHeHInanbHbpie CeMO ¢ 0AHOPOIHBIM OTOKOM 3asIBOK.

27.  Pacuer ko3hduUIIMEHTOB MepeAady U HHTEHCUBHOCTEH IOTOKOB 3asBOK B y3lax
PCeMO.

28.  Ilposepka ycinoBus oTcyTcTBHs neperpy3ok B CeMO.

29. Pacuer y3noBsix xapakrepuctuk PCeMO.

30. Pacuer cereBbix xapakrepuctuk PCeMO.

31.  Axanu3 cBoiicTB pazoMKkHYTbIX CeMO.

32.  3amkHyTble 3KcioHeHIMaIbHbIe CeMO ¢ 0JJHOPOIHBIM MOTOKOM 3asBOK. OnucaHue
3aMKHYTBHIX CeMO.

33.  Pacuer ko3¢ ¢punuento nepenay B yznax 3CeMO.

34.  Pacuert xapakrepuctuk 3CeMO. Ananu3z cBoiicTB 3aMKHYThIX CeMO.

35.  UwucneHHoe MoAenupOBaHUE (MOJIENH CIy4alHBIX TIPOIECCOB).

36.  Ilonarme cuywaiiHoro mpomuecca. CiyyaiiHble Tpolecchl € JUCKPETHBIMHU
COCTOSIHUSIMHU.

37.  IloHatue MapKOBCKOTO CIlydaiiHOTO Iporiecca. [lapameTpsl MapKOBCKOTO CITy4aifHOTO
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nporecca.
38.  XapakTepHCTHKH MapKOBCKOTO CIyJaifHOTO mpoliecca. MeTo bl pacueTa MapKOBCKUX
MO/JICIIEH.
39. DproJIvyeckoe CBOMCTBO CIy4aWHBIX MpolecCOB. MapKOBCKHE IPOILECCHl C

JUCKPETHBIM BpeMeHeM. MapKOBCKHUE MTPOLIECCHI C HEITPEPHIBHBIM BPEMCHEM.
40.  OpnokananbHas CMO 6e3 Hakonurens (M/M/1/0).
41.  Muorokananpaas CMO 6e3 Hakorutens (M/M/N/O).

42.  Opnokananbaas CMO c HakonuTenem orpanndeHHoi emxoctu (M/M/1/r).

43.  Opnokananbaas CMO ¢ HakonuTeneM HeorpanuueHHon emkoctu (M/M/1).

44,  MuorokanansHas CMO Hakonmrenem orpanudeHHoi Emkoctu (M/M/2/1).

45.  OpnokananpHast CMO ¢ HEOJHOPOJHBIM IOTOKOM 3asiBOK U OTHOCHUTEJIbHBIMU
MPUOPHUTETAMH.

9. OBPA3ZEIl MOAYJIBHOI'O KOHTPOJISA

TrOY BIIO «JIOHEIKUA HAIIMOHAJIbHBIA YHUBEPCUTET»
@DaKyJabTeT MATEMATHKH U HH(POPMALMOHHBIX TEXHOJIOT Uil

Hanpaenenue noocomoexu: 01.04.02 Ilpuxknaonan mamemamuxa u uHghopmamuxa
Mazeucmepckas npoepamma: Axmyapnas mamemamuka

IIpoepamma noocomosxu: akademuueckan mazucmpamypa

Cemecmp 1

Yuebnas oucyunnuna Jluckpemnvle mamemamuyecKkue mooenu

MOAYJIbHASA KOHTPOJIbHAA PABOTA BAPUAHT Nel

1. OcnosHbIe TpeOoBanus k Moaenu. Knaccudukamus moneneit. [lapamerpuzarus moaenei.
2. Tlapametpsl u xapakrepuctuku CeMO. [Tapamerpsr CeMO. Pexumbl hyHKITMOHUPOBAHUS
CeMO. Xapakrepuctuku CeMO.

VTBepmz[eHo Ha 3aCCaaHuMn Ka(l)ellpbl TEOPHHU YIIPYI'OCTH U BBIYMCIIMTEILHOM MaTeMaTUK HMEHHU

akangemuka A.C. KocMoamuanckoro, mpoTokost Ne OT « » 20 I.
3aBenyromuii kadenpoit B.N. Cropoxen
[IpenonaBarens B.I'. Xurtussa

Kputepuu onennBanusi MOAyJbHOI0 KOHTPOJIsI

Homep 3a0anusn Konuuecmeo 6annoe
3aganue 1 20
3agaHue 2 20
Bcezo 40

10. OBPA3EIl DK3AMEHAIIMOHHOI'O BUJIETA

TeopeTnueckue BONPOCHI K IK3aMeHY

1. [Tonsitus cuctemsl u komrekca. Ctpykrypa u ¢yakius. Opranuzamnus. CBoicTBa
CHCTEM.

2. DddextuBHoCTh. [Tapamerpsl u xapakrepuctuku. [Iponecc. Knaccudukarms cucrem
Y MPOLIECCOB.

3. OcHoBHble TpeOoBanmst Kk Mojenu. Knaccudukanus moneneir. [lapamerpuzanus
MOJICTIEH.

4, Pazpabotka Momenu. AHanu3 xapakTepucTuk. CHHTE3 CUCTeMBI. JleTanbHbIi aHamn3

CHHTC3HpOBaHHOf/'I CUCTCMBI
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o. Ananmutudyeckue Meroabl. Yucnennsle Meroabl. CTaTUCTUYECKHE  METOBI.
KoMOuHUpOBaHHBIE METO/TBI

6. CoOpbiTHe, BeposTHOCTh. CiyuaiiHas BenMuMHAa 3aKOHBI pacHpeAeiCeHUN CIydaifHbIX
BEJIMYUH.

1. 3aKkoH pacnpelescHus AUCKPETHOM CilydalHOW BETWYMHBL. 3aKOH pachpeiesieHUs
HENPEPBIBHOM CIIy4allHOW BEJTMYUHBI.

8. UucnoBble  XapakTEpUCTUKH  CIy4aWHbIX BEJIMYMH. HadajnpHble  MOMEHTHI.
LlenTpaibHBIE MOMEHTHI.

9. [MpomsBomsmas ¢yakuus u npeodpaszoBanue Jlamtaca. [IpowsBoasmias (yHKIHS.

[IpeoOpazoBanme Jlammaca. TumoBwle paclpeleieHUs CIy9allHBIX BeJIWYMH. PacpeneneHue
[Tyaccona. I'eomeTpruueckoe pacrpeencHue.

10. PaBHOMepHBIN 3aKOH pacnpesesneHusi. JKCIIOHEHIIMATBHBIN 3aKOH pacIpe/ieleHUs.
Pacnipenenenne Dpnanra. HopmupoBaHHOe pacnipesenenue JpiiaHra.

11. ['unepakcnoHeHIMAIBHOE pacnpeaeieHue. [ unepapaaHroBckoe pachpeaeieHue.

12. Cucrema maccoBoro oocimyxuBanus. Cetb MaccoBoro oociayxuanus. [1oTok 3asBoK.
JlnnrenbHOCTh 0OCTykuBaHUs 3asBOK. CTpaTeruu ynpapieHUs! IOTOKaMU 3asBOK.

13. Knaccugukanus moneneir maccoBoro oOciyxuBaHus. basoBbie monenu. CereBble
mojenu. [Tapamerpsl u xapakrepuctuku CMO. [Tapamerper CMO. O603nauenus CMO (cuMBoanKa
Kenmanna).

14. Pexumbl  pynkunonupoBanus CMO. Xapaxtepuctuku CMO ¢ 0JHOpPOJHBIM
noTokoM. XapakrepucTuku CMO ¢ HEOJHOPOIHBIM TOTOKOM 3asIBOK.

15. [Tapamerpsr u  xapakrepuctukn CeMO. [Ilapamerper CeMO. Pexumbl
¢yuakuronuposanus CeMO. Xapakrepuctuku CeMO.

16. Onnoxanansubie CMO ¢ 0JHOPOIHBIM TIOTOKOM 3asIBOK.

17. XapakTepHUCTHKH 3KcroHeHnnanpaoit CMO M/M/1.

18. XapakTepHuCTHKH HedkcnoHeHmansHoii CMO M/G/1.

19. XapakTepucTHKH HedkcnoneHmansHoii CMO G/M/1.

20. Xapakrepuctuku CMO o6miero Buga G/G/1.

21. Ananus cBoicTB ogHoKaHaEHOH CMO.

22. XapaktepucTuku MHOrokanaasHoit CMO M/M/K. AHanu3 CBOMCTB MHOTOKaHAJILHOM
CMO.

23. Onnokanansabie CMO ¢ HEOTHOPOAHBIM OTOKOM 3asIBOK.

24. Xapakrepuctuku u cBoictBa JIO BII. Xapakrepuctuku u coiicta JJO OII.

25. Xapakrepuctuku u cBoiictsa JIO All 3akoHbI cOXpaHEHUS.

26. PazomMkHyTbhI€ 3KcTTOHEHIIMAIBbHBIE CeMO ¢ 0THOPOAHBIM TOTOKOM 3as1BOK.

21. Pacuer koddduumeHtoB mepenay MU WHTEHCHUBHOCTEH NOTOKOB 3asBOK B Yy3/aX
PCeMO.

28. [IpoBepka ycnoBust orcyrcTBus neperpy3ok B CeMO.

29. Pacuer y3noBsix xapakrepuctuk PCeMO.

30. Pacuer ceteBbix xapakrepuctuk PCeMO.

3L Amnanu3s cBoiictB pazoMKHYTEIX CeMO.

32. 3amMKkHYyThIE€ SKcrIOHeHIHaIbHble CeMO ¢ 0THOPOAHBIM MOTOKOM 3asiBOK. OmnucaHue
3aMKkHYTBHIX CeMO.

33. Pacuer ko3¢ punmenton nepenau B yznax 3CeMO.

34. Pacuer xapakrepuctuk 3CeMO. Anann3 cBoicTB 3aMKHYThIX CeMO.

35. YucneHHoe MOJIeIMpOBaHue (MOJIENU CITy4ailHBIX MPOLIECCOB).

36. [lonatue caywaitHoro mnpouecca. CiydaiiHble TpoLlECCHl C  JUCKPETHBIMU
COCTOSIHUSIMH.

37. [TonsaTue MmapkoBCKOro ciy4aitHoro npoiecca. [lapameTpsl MapKOBCKOTO CIIy4aifHOTO
mporecca.

38. XapakTepuCTUKH MAPKOBCKOTO CIIy4ailHOTO Ipoiiecca. MeToabl pacueTa MapKOBCKUX

MOJIEJIEN.
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39. DproJIvyeckoe CBOMCTBO CIy4aWHBIX MpolecCOB. MapKOBCKHE IPOILECCHl C
JUCKPETHBIM BpeMeHeM. MapKOBCKHE MPOIECCHI C HEPEPHIBHBIM BPEMEHEM.

40. OnnoxkanansHast CMO 6e3 nakonurens (M/M/1/0).

41. Muorokananbaas CMO 6e3 nakonurens (M/M/N/O).

42. OnnoxkanansHast CMO ¢ Hakonutesaem orpanudeHHon emxocta (M/M/1/r).

43. OnnokanansHas CMO ¢ HakonuTeneM HeorpanuuenHoi emkoctu (M/M/1).

44, Mmuorokananpaas CMO nHakonuTesneM orpanndenHoi émkoctu (M/M/2/1).

45. OpnokananpHas CMO ¢ HEOJHOPOJHBIM IOTOKOM 3aBOK M OTHOCHTEJIbHBIMU
NPUOPHUTETAMHU.

TrOY BIIO «JIOHEIKWA HAIIMOHAJIbHbIA YHUBEPCUTET»
DaKyJabTeT MATEMATHKH U HH(POPMALMOHHBIX TEXHOJIOT Uil

Hanpaenenue noocomoexu: 01.04.02 Ilpuxknaonas mamemamura u uHghopmamuxa
Maeucmepckas npoepamma: AKkmyaphas mamemamuka
IIpoepamma nodzomosxu: aKademuueckas mazucmpamypa
Cemecmp 1
Vuebnas oucyuniuna Jluckpemmnvle mamemamuueckue mooenu
BUJIET Nel

1. Knaccudukamms moaeneir MaccoBoro oociykuBanus. bazoseie Moemn.
Ceressie monenu. [Tapamerpsl n xapakrepuctuku CMO. ITapamerper CMO.
2. PazomkHyThIe 3KcrToHeHITHANBHBIE CeMO ¢ 0HOPOTHBIM ITOTOKOM 3asIBOK.

YTBepkIeHO Ha 3aceaHuU Kadeapbl TEOPUHU YIPYTOCTH U BHIYMCIUTEIHHON MAaTEMAaTUKU HMEHU

akanemuka A.C. Kocmomamuanckoro, mpoTokost Ne OT « » 20 T.
3aBenyromuii kadenpoit B.U. CtopoxeB
[IpenonaBaTens B.I'. Xurtussa

Kpurepun onieHuBaHus 3K3aMeHa

Homep 3a0anusn Konuuecmeo 6annos
Teopus 40
3amgaya 60
Bcezo 100

11. KPUTEPUU OLUEHUBAHMUSA

B Teuenue cemectpa oOydaromuiics MoxeT 3apaboTaTh 0aybl (B 00IIEH CI0KHOCTH MAKCUMYM
100 GamnoB) 3a clHeAyrOUIUE BHAbI JEATEIBHOCTH: TEKYIIHEe HWHIAWBUAYAIbHbBIC 3a/laHusl,
MOJyJIbHAsl KOHTPOJIbHAs pad0oTa, aKTUBHOCTh Ha 3aHATHUSX.

Pacnpedeﬂenue 6£l/lﬂ08, Komopsle mo2ym noiyuumaos cmy()enmbt 6 npouyecce u3yuenHun

OuCUUNIUHbB
Oprann3anuoHHo CPC
yuyeOnasi paGora NuauBuayanbHas MoayabHblii BCET'O
cTryaenTa pabdora KOHTPOJIb
max 10 6ax1oB max 50 GanaoB max 40 oayuioB 100
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HlIxana coomeemcmeus 6471108 HAUUOHAIbHOU WIKATlE

Onenka Ouenka no OueHka 1o rocy1apcTBeHHOI 1IKaJjIe Ouenka no
no mxkaJje | 100-6annbHoii (3x3ameH, U@ epeHPOBAHHBIN 3a4eT) rocy1apcTBeHHOM
ECTS HIKaJIe mKaJe (3a4er)
A 90-100 5 (OTIUYHO) 3a4TEHO
B 80-89 4 (xopor1o) 3a4TEHO
C 75-79 4 (xopo1o) 3a4TEHO
D 70-74 3 (y1OBJIIETBOPHUTEIIHHO) 3aYTEHO
E 60-69 3 (YIOBJIETBOPUTEIHLHO) 3a4TEHO
FX 35-59 2 (Hey/IOBJIETBOPUTEIHHO) HE 3a4TEHO

C BO3MOKHOCTBIO TIOBTOPHOM CHAYH
0-34 2 (Hey/IOBJIETBOPUTEIHHO) HE 3a4TEHO
C BO3MOKHOCTbBIO IIOBTOPHOI cllauM MPHU YCIOBUU
00s13aTeTLHOTO HAOOpa JOMOITHUTEIBHBIX 0AJIIIOB

12. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE YYEBHOI'O TIPOLECCA

1) JOCKOH.

JleKMOHHbIE 3aHATHUS TPOBOJIATCS B ayAUTOPHH, OCHAIEHHON (MYIbTUMEINHHON TEXHUKOM
[IpakTyeckne 3aHATUS BBHIOOPOYHO TPOBOJAATCS B KOMIIBIOTEPHOM  Kiacce,

O60py2]OBaHHOM KOMHBIOTepaMI/I C JINMOCH3NOHHBIM HpOl"paMMHBIM O6€CH€‘—I€HI/ICM, }IOCTYHOM K CCTH
HNuTepner, cTonamu, JOCKOM.

13. PEKOMEHJAOBAHHAS JIUTEPATYPA

Ne
n/n

HaumenoBanue

Koa-Bo
IK3eMILIAPOB B

onoJanoTexe
JonHY

Haauuue
JIEKTPOHH
oii BepcHH

B
9BbC

Ocnoenasa numepamypa

Arubanosa, A. B. Marematnueckue MOAEIH B
€CTECTBEHHBIX M OOIIECTBEHHBIX HayKaxX [DJIEKTPOHHBIN
pecypc] : yde6Hoe mocoome / A. B. Armbanosa, [[. B.
Jlumanckuii ; loneukuit Hau. yH-T. - Jlonenx : JJonHY,
2014. - Dnextponnsie nanubie (1 daiin).

JICcKpeTHbIE MATEMAaTUYECKUE MOJIENHU [ DIEKTPOHHBIN
pecypc]: yue6Hoe nocodue / Coct.: B.I'.XKurthss,
Cropoxes B.1.; 'OY BIIO «J/loneukuii HalqmoHaIbHbIN
yauBepcutet™. — Jloneuk: JlonHY, 2017. — DnekrpoHHbIe
nanHbie (1 daiin)

Kurnss, B. I'. [IporpammupoBanue B cpene CYB/]
Visual FoxPro [DnektponHsIii pecypc] : yued. mocobue /
B. I'. XKutnss ; lonenkuii Hau. yH-T. - JloHeuk : JJonHY,
2012. - DnexkrpoHHble faHHbIE (1 daiin).

[IpakTHKyM 1O JUCKPETHBIM MaTEMaTUYECKUM MOJEIISAM
[DneKTpoHHBIH pecypc]: yueOHO-MeToAuYecKoe ocooue
/ Cocr.: B.I'. XKurnss, Cropoxes B.I.; TOY BITIO
«/loHenknil HaMOHANIBHBIN YHUBEPCUTETY. — JlOHEeK:
JouHY, 2017. — Dnekrponnsle nanuble (1 daiin)
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Jlonoanumensnas numepamypa

AunucumoB  B.B. DnemenTtsl Teopum  MaccoBOro
OOCIIy)KMBaHUSI M AaCHUMIITOTUYECKOTO AaHajh3a CUCTEM:
[Yue6. mocobue [isi BY30B 10  CHCHUATBHOCTH
"Maremaruka", "TIpux. MaTemaTHka', "JKOH.
kubepueruka"] / B.B. Aancumos, O.K. 3akycuio, B.C.
Honuenxo u ap. ; [log obmr. pen. B.B. Auucumosa. - K.:
Buma mk., 1987. - 248 c.

Bonaua M.B. 3HaKOBEII CTAaTHCTUYECKUN aHAIN3
nuHenHsIX Mogeneil / bonnua M.B., Cumonosa I'.1.,
Tropun FO.H. - M.: Hayka, 1997. - 288 ¢

Bouapos I1.I1. Teopust maccoBoro oOcimyxuBaHus : yueo.
JUId BY30B IO HarpasieHuto "l[Ipuxi. maTemarvka u
nHpopmaruka" u crneu. "Marematuka" u "IIpuki.
MaremaTuka" / bouapos IL.I1., [Teunnkun A.B. - Mocksa :
W3n-so PYJIH, 1995. - 529 c.

Bacua A.A. Monenn nMHaMHKH KOJIJIEKTUBHOTO
noBenieHus: [/ By30B no cniermanpHOCcTH "Tpukman.
matematuka'] / A. A. Bacun. - M.: I3g-so MI'Y, 1989. -
153 c.

Brenenue B Marematuueckoe MoaeupoBanue : [ YueoO.
nocobwue 1715 By30B Harpasienus 511200 "Maremartuka.
[Mpuknagnas maremaruka'] / B. H. Ammuxmun, M. b.
I'mt™man, W. 3. Kemep u ap. ; [lox pen. I1. B. Tpycosa. -
M.: JIoroc, 2004. - 439 c.

20

10.

Brenenue B Maremaruueckoe MoaenupoBanue : [ YueoO.
nocobue 1715 By30B HarpasieHus 511200 "Maremaruka.
[Tpuknagnas maremaruka'] / B.H. Ammxmun, M.b.

I'mt™van, 1U.92. Kemnep u ap. ; [lox pen. I1.B. Tpycosa. -
M. : Jloroc, 2004. - 439 ¢

11

11.

I'nenenko b.B. BBeaenue B Teoprio MaccoBOro
o6cnyxuBanus / b.B. 'nenenko, N.H. KoBanenko. - 2-¢
u3g. - Mocksa: Hayka, 1987. - 336 c.

12.

JyopoB A.M. MHOromepHbI€ CTATUCTUYCCKHAE METOJIbI:
Jiis sxoHOMHCTOB M MeHekepoB / A.M. Jlyopos, B.C.

Mxwurapsin, JI.W. Tpoums. - M.: GUHAHCHI U CTAaTUCTHKA,
1998. - 350 c.

13.

Epmaxos C.M. Kypc cTaTUCTHUECKOTO MOICTHPOBAHHUS:
[Y4e6. nocobue i By30B 1O CHEIUAIBHOCTH

"Ilpuknannas matemaruka'"] / C. M. Epmakos, I'. A.
Muxaiinos. - M.: Hayka, 1976. - 319 c.
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14.

Kamamuukos, B. B. MaremaTnueckrne MeTOIbI
MOCTPOEHUSI CTOXaCTHYECKUX MOJIeTIeil 00CcTyKuBaHus /

B. B. Kanamnuxkos, C. T. Paues ; un. A. T. ®omeHKo. -
M. : Hayka, 1988. - 310,[1] c.

15.

Masainos B.B. MOMEHTBI OCTaHOBKH U yIIpaBIIsi€eMble
ciyyaitable Onyxxanus / Maszanos B.B., Bunanuenko
C.B. ; PAH, Cub. ota-aue ; UuT. UH-T IPUPOJI. PECYPCOB
; OTB. pea. JI.A. IlerpocsH. - HoBocubupck: Hayka, Cuo.
otna-uue, 1992. - 104 c.
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16.

Camapckuii A.A. MatemaTuueckoe MOJIEINPOBaHUE:
Wneun, meronsl, npumepsl / Camapckuii A.A., Muxaitnos 6 -
A.IL - M.: Hayka, 1997. - 320 c.

17.

CesactbsaHOB b.A. BepostHocTHBIE MOAENH. - M. :
Hayxka, 1992. - 176 c.

18.

XpuctuaHosckuil B.B. Pemenne 3aiay maTeMaTndeckoro
nporpammupoBanus : (Kypc nexmwmii) / B.B. 71 -
Xpuctuanosckuit, B.I'. Epun, O.B. Tkauenko; Jloneuxuit
roc. yH-T. - Honenk: [loul'y, 1992. - 254 c.

oo

N

N

14. ”TH®OPMAIIMOHHBIE PECYPCbI

http://mathhelpplanet.com/static.php?p=sistema-massovogo-obsluzhivaniya —

Maremaruueckuii popym Math Help Planet
http://www.matburo.ru/ex_emm.php?pl=emmsmo — CaiiT ¢ mpuMepamMu pelieHne 3a/1a4 110

CHCTEME MaCcCOBOTO 0OCITYKUBaHUS
http://math.semestr.ru/cmo/mcmo.php - Caiit ¢ OHIaHH-KaJIbKYJIATOPOM PEIICHHUS 3a1ad 0

CHCTEME MaCcCOBOTO 0OCITYKUBaHUS
http://lib.vvsu.ru/books/BakalavrO1/page0220.asp - Kiaccudukamnus CHCTEM MacCOBOTO

00CITy>)KMBaHUS
http://mondnr.ru /-~ MunuctepctBo 0Opa3oBanus u Hayku Jlonenkoit HapoaHoit pecryOmuku

https://www.donippo.org/ — TOY IO «/loHenkuii pecrnyOTUKAHCKUH HMHCTHTYT

JIOTIOJTHUTEIBHOTO MEJIArOTHUECKOr0 00pa3oBaHmsD
http://ippo-vm.at.ua/ — Otaen matematrku JJouerxoro PUTIO

http://resobrnadzor.ru/ — Pecnybnukanckas ciay0a 1O KOHTPOJI W Haa30py B cdepe
00pa3zoBaHUs U HAYKH

15. MIPOTPAMMHOE OBECIIEYHEHHUE

Windows 7 PRO (koprnioparusnast nunensus JJOHHY Ne 46484614);

Microsoft Office (kopmopatusnas aunensus JOHHY nunensus Ne 46472919);

Microsoft Visual Studio (munensust mporpammbel DreamSpark ams BeicIIMX y4eOHBIX
3aBEJICHUN ).

Jlunensun GPL, Apache, BSD mis cBoGogHoro mporpammuoro obecrieuenus: Freelab,
Scilab, R Studio, Python, Eclipse, Free Pascal, Tries Mode, Prolog, AutuBupyc Kacrnepckoro,
Linux Fedora, Libre Office, Adobe Acrobat Reader, xPDF, Blender, KOMITAC-3D LT,
Paint. NET, Gimp.

Pabouass mporpamma paccMOoTpeHa W TepeyTBEpKJeHa Ha 3acelaHud Kadeapsl TEOpUH

YOPYTOCTHU U BBIYUCIUTENBbHOM MareMatuku umeHu akajgemuka A.C. KocMomamumaHckoro c
n3MeHeHusMH (0e3 u3meHenunii) Ha 20_ro.

13 2

[IpoTokom Ne oT 20 r.

3aBenyromuii. kagenpoi B.1. CtopoxeB

PabGouas nporpamMmma pacCMOTpCHa W NCPCYTBCPIKACHA Ha 3aCCHaHHUU Ka(be,[[pbl TCOpHUU

YOPYTOCTU U BBIYUCIUTENBHOM MareMmatuku umeHu akajgemuka A.C. KocMomamumaHckoro c
n3MeHeHussMH (0e3 u3meHeHunii) Ha 20_ro.

13 2

[TpoTokos Ne oT 20 r.



http://mathhelpplanet.com/static.php?p=sistema-massovogo-obsluzhivaniya
http://www.matburo.ru/ex_emm.php?p1=emmsmo
http://math.semestr.ru/cmo/mcmo.php
http://lib.vvsu.ru/books/Bakalavr01/page0220.asp
http://mondnr.ru/
https://www.donippo.org/
http://ippo-vm.at.ua/
http://resobrnadzor.ru/
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3aBemyromuii. kadeapoi B.1. CtopoxeB

Pabouass mporpamma paccMOTpeHa W TepeyTBEpKIeHa Ha 3aceqaHuu Kadeapbl Teopuu
VIOPYrOCTH W BBIYHCIUTEIBHONM Marematuku umeHH akagemuka A.C. KocmomamuaHCKOTO ¢
n3MeHeHusMHu (0e3 usmenenunii) Ha 20_ros.

[Tpotoko Ne or“ ” 20 r.

3aBemyromnuii. kadeapoi B.U. Cropoxes

Pabouass mporpamma paccMOTpeHa W TepeyTBEpXKJeHa Ha 3acemaHuu Kadeapbl Teopuu
VIPYrOCTH W BBIYHCIUTEIIEHON MaremMatukn uMmeHH akagemuka A.C. KocmomamuaHCKOTO ¢
n3MeHeHusMHu (0e3 u3menenuii) Ha 20_ro.

ITpotokoi Ne or“ ” 20 r.

3aBeayromuii. kKadeapoi B.1. CtopoxeB

Pabowass mporpamMma paccMOTpeHa W TIepeyTBEp)KICHa Ha 3acelaHuu Kadeapsl Teopuu
YOPYrOCTH W BBIYHACIUTENBHOM MaremaTMkn uMeHH akaaemuka A.C. Kocmomammanckoro c
n3MeHeHusMHu (0e3 u3meHnenunii) Ha 20_ro.

ITpoTokom Ne or“__” 20_r.

3aBeyromuii. kKadeapoi B.U. CtopoxeB




