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YTBEP)K,IIAIO

yApFCTA MATEMATHKH
{4 !‘Hﬁ’BD( TEXHOJIOTHi

. Mouceenko

Paboyas mporpamma ydeOHON IuCIUIUTMHBI «/{HCKpeTHBIE MaTeMAaTHYECKHE MOJE/IH»
cocTaBieHa Ha OCHOBaHMH DesepanbHOrO TroCyJapCTBEHHOTO 00pa3oBaTENFHOrO CTaHaapra
BBICIIEr0 OOpa3oBaHUsl — Marucrparypa no HampasieHuio noiarotoBku 01.04.02 Ipuxnamnas
MaTeMaTHKa ¥ WH(pOpPMaTHKA, YTBEP)KIEHHOIO NpHKa3oM MuHHCTEpCTBa 0Opa3OBaHHS M HAyKH
Poccuiickoit @enepauuu ot «10» smBaps 2021r. Ne 13; TocymapcTBeHHOro 00pa3oBaTeIbHOIO
crargaprta Beicuiero obpasosanus (I'OC BO) lonenxoit Hapomnoit Pecny6muxu (JIHP) (mpoekra)
no HanpasieHuio noarotoBku 01.04.02 Ilpuknannas matematuka u uHpopMmatuka; Ilopsaka
OpraHu3alMd  y4deOHOro  mpomecca B 00pa3oBaTeNbHBIX  OpPraHM3AlUAX  BBICIIErO
npodeccuonansHoro obpazosanus Jlonenkoir Haponnoii PecryGnuku, yTBep)KAEHHOrO MPHKA30M
Munucrepcrsa obpazoBanus 1 Hayku Jlonenkoit Hapoxnoii PecryGmuku ot 10.11.2017 r. Ne 1171
(c ¥W3MEHEHMSMHM M JONOJHEHMSMHM), Yy4eOHOro IUIAaHA M OCHOBHOM MpPO()eCCHOHAIBHON
oOpa3oBaTe/lbHOM IporpaMMbl BhICIIEro oOpa3oBaHuMs HampasieHuss noarotosku 01.04.02
ITpuknannas MmaTemaTuka 1 HHQOpMaTHKa, MarucTepckoil nporpammel: «IIpukiianHas MaTeMaTuka
1 uHpopmaTukay, paspaboranusix B 'OV BIIO «/[oHelkuii HAMOHAIBHEINA YHUBEPCHTETY.

Pa3zpaboTyuk:

JlonieHT Kadeapsl TEOpUU YIIPYTOCTH

BBIYHUCIIUTEILHOW MaTeMaTHKH HMEHH

akanemuka A.C. Kocmogammuasckoro Q &M” 9 B.I'. XutHsas

PaGoyas mporpamma y4eOHON NMCHHMIUIMHBEI yTBEpXKACHA Ha 3acelaHud Kadelphl TEOpHH
YIPYTOCTH ¥ BEIYHCIMTEIbHOM MaTeMaTHK uMeHHt akagemuka A.C. Kocmonamuanckoro

IIporoxon Ne 15 ot «12» anpens 2021 r.

3aBemyrommit kadeapoit : /@'

B.U. Cropoxes

PaGoyas mnporpaMma y4yeOHOW MMCHMIUIMHBEI 0J00peHA Y4eOHO-METONMYECKOM KOMHCCHEl
(axynpTeTa MaTeMaTHK¥ ¥ HHPOPMAIIMOHHBIX TEXHOJIOTHIA

ITporokon Ne 4 ot «14» anpenst 2021 r.

[Ipencenarens yueOHO-METOAHYECKON KOMUCCHH Y
(axynpTeTa MaTeMaTUKH 1 HH(GOPMAIIMOHHBIX TEXHOJIOTHIA JI.A. CensixoBa




1. OBJACTDb IPUMEHEHUA U MECTO JUCHUIIVIMHBI B YYEBHOM ITPOLLECCE

YueOHast AuCHUIUIMHA «J[MCKpETHBIE MAaTeMaTHYECKHE MO SBISCTCS YaCTHYHO
MIPAKTUKO-OPUCHTUPOBAHHON JUCIHHMILUIMHOW M OTHOCHTCS K 0a30BOil 4YacTH 00pa30BaTeNbHOM
nporpaMmsbl. J{msi M3ydeHHsl AHHOW Y4eOHOW IWCHMILTUHBI HEOOXOTUMBI 3HAHHUS W yMEHUS,
bopMuUpyeMbie npeduecmeyrowuMy U CONYMCMEYIoWUMU  OUCYURIUHAMU — AJTOPUTMBI U
CTPYKTYpPHI JaHHBIX, Teopus BEpOSTHOCTEW W MaTeMaTH4ecKasi CTaTUCTHKA, CeTeBble TEXHOJIOTHH,
Cnyuaiinble mporneccel, Teopusi cucreMm. 3HaHUS W YMEHHUS, TOJYYEHHBIE B XOJE€ H3y4YeHUS
JTUCHUIUTUHBL  «J/{UCKpEeTHBIE MaTEeMaTUYECKUE MOJEIU» SBJISIIOTCS OCHOBOW Il HM3y4YeHUS
nocnedyrowux IACUUIUIMH: HedeTkoe MozenupoBaHHe M METOJbl 0OpabOTKM HEYETKUX JIaHHBIX,

HpOI/I?;BOZICTBeHHa?I IIpaKTHKa.

2. CTPYKTYPA JUCHUIIJINHBI

XapakTepucTuka y4eOHOM TUCIUTUTUHBI

®opma o0ydeHust

QOunas

3aouHasa

Hanpasnenune noaroToBku

01.04.02 Ilpuknagnas MmaTreMaTuka u ”HGOpMaTHKa

Marucrepckasl mporpaMma Crarucruka
[IporpamMma nmoAroToBKH Marwuctparypa
Kpanuduxarnms Marwuctp
KonmdecTBo coepkaTelIbHbIX MOJTYJIEH U TeM 2 (18)

JucuunnuHa 6a30Bo# / BapUaTUBHOM YacTH
00pazoBaTeIbHON MTPOTrPAMMBI

bazoBoii yactu

DOopMBbI KOHTPOJISI

1 Moy IBHBIN KOHTPOJIB, IK3aMeH B 1-M cemecTpe

T'ox moaroroBxu 1
Cemectp 1
KosnnuecTBo 3a4€THBIX €AMHUI] 4
KommuecTBo yacoB Bcero 144
B T.4.:
- JIEKIITHOHHBIX 18
- IPAKTUYECKUX UJIM CEMUHAPCKUX 36
- JJa0OPATOPHBIX -
- CAaMOCTOSTEILHON pabOThI 90
B T.4. HHIUBUAYAIBLHOE 3aJaHUE -
HenenbHoe k0amyecTBO 4acoB 8
B T. 4.: - QyAUTOPHBIX 3
- CAaMOCTOSITETIbHOU pabOThI CTYACHTA 5

3. OITIMCAHME JUCHUIIJIMHBI

He.]'lb N3Yy4YCHUSI JTUCHUIIJIMHBI

«JlucKkpeTrHble

MAaTEMATHYICCKHE

MOaeau» —

O3HAKOMJIEHUE CTYAEHTOB CO CBOWCTBAMM MOJEIHUPYEMBIX OOBEKTOB M (OPMHPOBAHUE Yy HUX
MPEJCTAaBICHUN O TEOPETHUECKUX OCHOBAX JMCKPETHBIX MaTeMaTHYeCKHX Mojesel 1 00 obmacTax
UX NIPAKTUYECKOTO NPUMEHEHMSL.

3agaun: yYCBOEHUE TEOPETHMUECKUX OCHOB M IPAKTMYECKUX HABBIKOB HCIIOJIB30BAHMUS
METO/I0B IIOCTPOEHHUS U aHAJIN3a Psiia OCHOBHBIX KJIACCOB IUCKPETHBIX MAaTEMATUYECKUX MOJEIEN —
MojIeNIel CUCTEM MacCOBOTO 0OCTY)KMBaHUS U MOJEJIeH ceTell MacCOBOro 0OCITyKUBaHUS.

TpeOoBanus K pe3yabTaTaM O0CBOCHHUS] JUCHHUILUIMHBI, [Iponecc u3ydeHus AMCLUIIIIMHBI
«JluCKpeTHbIE MaTeMaTHYeCKHe MOJIENN» HaIlpaBieH Ha (OPMHPOBAHUE SJIEMEHTOB CIEIYIOIINX
komneteHuuii B cootBerctBuu ¢ @I'OC BO P®, I'OC BO JIHP (mpoekT) mo HampaBieHHUIO
noarotoBku 01.04.02 IlpuknagHas MaTemMaTuka U MHPOpPMaTHKAa U OCHOBHOM MpodeccHoHaNIbHOM



00pa3oBaTeIbHOW  MPOTPAMMBI
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BeICIIer0 oOpa3oBaHusi HampasieHuss noarotosku 01.04.02

[TpuknagHas MaTeMaTHKa 1 ”HPOPMATUKA, MAaruCTEPCKON mporpaMmMbl: «CTaTHCTUKAY:

Yuueepcanvnwvie komnemenyuu (YK):

HaumenoBanue kateropuu (rpymnmsl) yHUBEpCAIbHBIX KOMIIETEHIIUI:
«CHCTEMHOE U KPUTUYECKOE MBIIILJICHUE

YK-1

CrniocoOeH OCYIIECTBIATh KPUTHUESCKUN aHAIN3 MPOOIEMHBIX CUTYallMidi Ha OCHOBE
CHCTEMHOTI'0 II0JIX0/1a, BbIpabaThIBaTh CTPATErUIO IEHCTBUN

HaumenoBanue kateropuu (rpymibl) yHUBEPCAIbHBIX KOMIIETEHIIUHA:
«Pa3paboTka u peanusanysi IPOEKTOB)

YK-2

Crioco0eH ynpaBIsTh MMPOESKTOM Ha BCEX 3Talax ero KM3HEHHOTO IHKJIA

QOowenpogpeccuonanvnvie komnemenyuu (OIIK):

OIlK-1

Crioco0eH pemaTh akTyajdbHble 3a37aud  (YHIAMEHTAIbHOM W MPHUKIATHOU
MaTEMaTHUKU

OIIK-4

CriocoOeH KOMOMHUpPOBaTH M aJalTHPOBaTh CYIIECTBYIOIIME HH(OPMAIMOHHO-
KOMMYHUKAIIHOHHBIE ~ TEXHOJIOTUW Il peumieHus  3aja4y B oOjactu
Mpo(ecCHOHATIBHON /IEATEIbHOCTH C Yy4eTOM TpeOoBaHUN HHPOPMAIMOHHOMN

0€30I1aCHOCTH

Ilpogheccuonanvnvie komnemenyuu (I1K):

[K-2

Crioco0eH npoBoaAUTh 00paOOTKY M aHAU3 HAy4YHOU MHGOpMAIUN U Pe3yIbTaToB
HUCCIIEI0OBaHUI

[K-5

CrocobeH ympaBisITh  TPOEKTaMH,
ACATCIIBHOCTD, AHAJIM3UPOBATH PUCKU, YIIPABJIATH KOMaHHOﬁ IMPOCKTa

IJIAaHUPOBATh HAYYHO-HUCCIECA0BATCIIBCKYIO

HNHaukaTopbl J0CTHKEHHMS] KOMIIETEHIMA U pe3yjbTarbl 00y4yeHus. JlocTmxeHue

0OyJeHMS:
Karteropuu
YHuBepcaabHble
YHHUBEpPCAIbHBIX HNHuaukaTopsl Pe3ysabTaThl 00yyeHus
. KOMIIeTeHIIN U
KOMIeTeH i

VK-1. Criocoben

VK-1.1. [Ipumensier

3HaeT KakK MPOBOIUTH Ha MMPAKTHKE
KPUTHYECKUI aHAIN3 POOIEMHBIX

OCYLIECTBIISITh CHICTEMHBIN MOJXOM ¥ | CUTYalIui.
KPUTHYECKUH OCYLIECTBIISIET YMeeT mpoBOIUTE Ha TIPAKTHKE
a”anau3 KPUTHYCCKU aHATN3 | KPUTHYCCKHH aHAIN3 MPOOIEMHBIX
MPOOIEMHBIX poOIEMHON CHUTYaIIHH.
CucreMHoe u P N P Y =
CUTyaIui Ha CUTYaIuu YMeer pemaTs 3a71a91 C ONOPOi Ha
KPUTHYECKOE .
OCHOBE UMEIOIIUHCS MaTeprall
MBIIIIEHH E
CHCTEMHOIO VK-1.2 Bnageer HaBbIKamMu 1 iproOpeTaer
noaxojaa, o OITBIT JOCTH KEHHUS 1€ B TAaHHOU
PazpabaTsiBaer N
BBIpaOaTHIBaTh . . | mpenMeTHOM oOMacTy.
CTpaTeruto qerCTBHIA
CTpATETHIO YMeer CTpOUTh allTOPUTM PEIICHHUS
N N JUUI TOCTHOKEHHUS o .
IEUCTBHI 3a/1a4 C OIOPOK Ha UMEFOIIUICS

ITOCTaBJICHHOMN Ocian

MaTrepual

VK-2. Criocobden

YK-2.1. Onpenensier
LIEJIb U 3aJja4N
MIPOEKTA, PECYPCHI,

3HaeT KaK CTaBUTh HA ITPAKTHKE
[eNTK U 337a9H MPOEKTa C YIETOM
uMeroIeiics HpopMaIu

YIPaBJIATh YMeeT cTaBUTh Ha MPAKTHUKE 1IN

Pazpabotka u HEOOXOAMMBIE AJIS €10
MIPOEKTOM Ha BCEX ¥ 3a/1a41 IPOEKTa C yIeTOM

peanu3anys peanuzauuu .

JTanax ero umeroniercst nHopmanyu

MIPOEKTOB
YKU3HEHHOT' O YK-2.2. 3HaeT Kak pa3padaThIBaTh
LUKJIa Pa3paOaTbiBaer iiaH | MOATAIHBIN IJIAH PeAIU3ALIH

pcaim3aliiu IMpOCKTa B
COOTBECTCTBHHU C €I'0

IPOEKTa

YmMeer pa3pabaThIBATh MOITAITHBIN

KOMITIETSHITHM OLCHHMBACTCA HAa OCHOBC TaKUX MHAUKATOPOB M COOTBETCTBYIOIIUX MM PE3YILTATOB



JKHN3HCHHBIM ITMKJIOM

IJIaH pcajin3alv MMpoOCKTa

VYK-2.3. OnenuBaer u
KOPPEKTUPYET
MPOIIECC peau3aiuu

3HaeT KaK OICHUBATh U
KOPPEKTHUPOBATH OT/ACIBHBIC STAITBI
MO3TAITHOIO TUIAHA PeaTH3aIuU
MPOEKTA.

ITPOCKTa Ha BCEX
JTamnax €ro
JKH3HCHHOI'O IUKJIa

YMeer BeIpabaThIBaTh HABBIKU T10
peayM3aluy I03TAIHOrO [UIaHa
ITPOEKTA.

OomenpogeccuoHalbLHbIE
KOMIETEHITN U

HNuaukaropbl

PesyabTatel 00y4yeHus

OIIK-1. Criocoben pematb
aKTyaJbHBIC 331291
(dhyHIaMeHTaTEHON U

NPUKIAHON MAaTEMATUKHU

OIIK-1.1. OcymiecTBisgeT aHaIN3
Hay4HOH JIUTEpPaTyphl U1
BBISIBJICHUS aKTyaJbHBIX 3a/1a4
(dhyHIaMEHTaIbHOW U TPHKIIAHON
MaTEeMAaTHKH

3HaeT KaKk aHaIU3UpPOBATh
HAy4YHYIO JUTEPATYPY C LENIBIO
BBISIBIICHUS aKTYJILHBIX MPOOIEM
(byHAaMeHTaTBHBIX MPOOIeM
(byHAaMEeHTaTbHOW U TPUKIIATHON
MaTEeMAaTHKH

YMeer aHaIM3upoBaTh HAYYHYIO
JIUTEPATYPY C LEJIBIO BBISIBICHUS
aKTyaJbHBIX POOIIEM
(GbyHIaMEHTaIbHON U MPHUKIIATHON
MaTEeMAaTHKH

OIIK-1.2. ApryMeHTHPOBAaHHO
000CHOBBIBAaET BBIOOP METO/a
pelIeHrsl KOHKPETHON aKTyaJlbHOU
3ama4yu pyHIaMeHTaIbHON U
MIPUKJIAJHON MaTeMaTHKU Ha
OCHOBE TEOPETUYECKHUX 3HAHWUU

Bnaneer HaBbIkaMu
apryMeHTHUPOBAaHHOTO
o0ocHOBaHUS BEIOOpA
3((PEeKTUBHOr0 METOIa PEIICHHUS
aKTyaJIbHOM KOHKPETHOM 3a7a4u

YMeeT 10Ka3bIBaTh TEOPEMBI,
HEOOXOTUMEBIE JIJIST PEIICHUS
[MOCTABJICHHBIX 3a/a4.

OIIK-4. Criocoben
KOMOMHHUPOBATH H
aJal THPOBATh
CYIIECTBYIOIINE
HHPOPMAITMOHHO-
KOMMYHHKAIIMOHHBIC
TEXHOJIOTHH JIJISl PEIICHUS
3a1a4 B 001aCTH

OIIK-4.1. Ucrtionp3yer u
KOMOWHHPYET CYIIECTBYIOIINE
HHPOPMAITHOHHO-
KOMMYHHKAIIMOHHBIC TEXHOJIOTHH
JUISL PEIICHHS TOCTABJICHHBIX
3a1a4 B obmactu
podeCcCUOHATBHON JeATETFHOCTH
¢ yueroMm TpeboBaHMit

Brnaneer HaBpIkaMu KOMOMHAIUN
cymectByromux MKT s pemienns
IIOCTABJICHHBIX 3a1a4.

YMeeT mpuMeHSITh HaBBIKA T10
komOmHarmu UKT mst permenmst
[MOCTABJICHHBIX 3a/a4.

npodheccroHaIbHON rH()OPMAIMOHHOW 0€30MaCHOCTH
JEeSITENLHOCTH C YYETOM OIIK-4.2. Agantupyer Brnaneer HaBBIKAMU afaNTalin
TpeOoBaHMA cymecTBytonme nHGopManmoHHo- | cymectByromux KT mist pemenus
HUH(POPMALMOHHON KOMMYHHMKALIOHHBIE TEXHOJIOTHH | IIOCTABJICHHBIX 3a/a4.
0e30MacHOCTH IUTS pEelieHns 3a/1a4 B 00JacTh VMeeT PUMEHSTh HABBIKHU 110
HpO(I)GCCI/IOHaHLHOfI ACATENBHOCTH | ananTaliuy CYIIECTBYIOMINX KT
JUISl PELICHHS] TOCTaBJICHHBIX 3a7ad.
IIpodeccuonanbHbIe
HNupukaropsl Pe3yabTathl 00yuyeHus
KOMIIeTeHIMH
UIIK-2.1. Bnaneer naBeikamu cOopa, 00paboTKU U cucTeMa-

[1K-2. Cnocoben
MIPOBOJIUTH 00Pa0OTKY
U aHaJIN3 HayYHOH
nH(pOpPMALTUH U
pe3yIbTaTOB
HCCIIEIOBaHUN

OcyectBisier cOop,

CHCTEMATH3aIHNIO U
OLICHKY MEPCIEKTUB
pPE3yNbTaTOB HaY4YHBIX
HCCIIEIOBAaHHUH B
00JIaCTH KOMITBIOTEPHO-

00paboTKy,

THU3allUH, a TAKXKXE OLICHKU IEPCIICKTUB UCIOJIb30-
BaHUA pPE3YyJIbTATOB HAYYHBIX I/ICCJ'IG,Z[OBaHI/Iﬁ B
obnactu ,Z[HCerTHOﬁ MAaTCMAaTHUKH.

YmMeer ocymecTBiIsATs cOop, 00paboTKy
CHCTEMAaTU3aLUI0 PE3YIbTATOB HAYYHBIX
UCCIICIOBaHNUH.

VYmeer OLCHUBATD INCPCICKTUBLI UCITOJIH30BaAHUA




MAaTEMATHYCCKOI'O
MOACINPOBAHUSA

PEIYJIBTATOB HAYYHBIX HUCCIICIOBaHUM B obmacTu
IlHCerTHOﬁ MAaTCMAaTHKH.

UIIK-2.2. 'oroBut
MaTepHAaIbI JJIs UCCITe-
JIOBAaTEIbCKUX 0a3
JAHHBIX U JEMOHCTpPa-
[IHOHHBIC MATEPHAIIBI 110
METO/IaM | pPe3yJibTaTaM

Brnazieer HaBbIKAMU CO3/1aHUS 0a3 TAHHBIX U
3aMoHEHUE X COOPAaHHBIMHU MaTepHaa o
UCCIeyeMol mpodieme.

VYMeer co3paBaTth 0a3bl JaHHBIX.

YmMeer coOupath HEOOXOAMMEBIEC TaHHBIC JJIS
3aIoJIHEHUs 0a3bl JaHHBIX.

YIIPaBIATh
IIPOEKTaMH,
IJIAHUPOBATH HAY4YHO-
HCCIIE0BATENBCKYIO
JIEATENBHOCTb,
AHAJIU3UPOBATh
PUCKH, YIPABISTH
KOMaHJIOH IPOEKTa

TIJIAHWUPOBAHUEC ITPOCKTA

aproperix YMeer CTpyKTypupOBaTh COOpaHHBIC TaHHBIC
UCCIICIOBAHUH.
WIIK-5.1. 3HaeT KaK MJIaHUPOBATh ITPOCKT.
IIK-5. Criocoben OcyecTBisier

YMeeT m1aHupoBaTh IIPOEKT.

HIIK-5.2. Aranusupyer
BO3MOYKHBIC PUCKH
peanu3anyy IpoeKTa

3HaeT KaK aHAJIM3UPOBATH BOBMOXKHBIE PHCKH
peanu3alyu IpoeKTa.

YMeer aHaIM3UPOBATH BO3MOKHBIE PUCKH
pean3alyu MpoeKTa.

HIIK-5.3. Pacnpenenser
(GYHKIIUY MEXTY
Y4aCTHUKAMHU KOMaH/Ibl,
peanu3yronel mpoeKT

3HaeT KaK pachpeaensaTs GYHKIUH MKy
YYaCTHHKaMU KOMaHJbl, PEAJIU3YIOUIEH POEKT.

YMeer pacpenensaTe QyHKIUN MEXIY
YYaCTHHUKaMHU KOMaH/bl, pEaIU3YIOMIEeH TPOEKT.

4. ®OPMbI OPTAHU3ALIUN YYEBHOT'O ITPOLIECCA U COJAEPKAHUE
JUCHUIINHBI

JucuuruinHa «J{MCKpeTHhIE MaTeMaTHYeCKUe MOJENN» MPeIyCMaTPHBACT CIICAYIOIIHNE
(GbOopMBI OpraHu3anUu y4eOHOTO TIpollecca: JISKIMH, MPAKTUYECKUE 3aHSTHS, CaMOCTOSATEIBHYIO
paboTy CTYZIEHTOB.

Marepuan = w3maraercsi € HCIOJNB30BaHHEM  OOBSCHUTEIbHO-WILTIOCTPATHBHBIX,
IBPUCTHYECKUX W WCCICIOBATEILCKUX METOJIOB TpernofaBaHus. [Ipw TpoBeneHWH JEKIHHA H
MPAKTUIECKUX 3aHATUH MCIIOJIB3YIOTCS Pa3IaTOuHbIC MaTePHAIIBI.

B y4eOHOM mporecce HIMPOKO TPUMEHSIOTCS aKTUBHBIC ()OPMBI TPOBEICHUS 3aHSATHI
(pa300p KOHKPETHBIX CUTYalluH, AUCKYCCHS, TIOJIEMHKA), BHEAYTUTOPHASI CaMOCTOSITEIbHAsL padoTa,
0aJNTbHO-PEUTUHTOBAs] CUCTEMAa OLIEHKH YCIIEBAEMOCTH, JIMYHOCTHO-OPUEHTHPOBAHHOE OOy4eHHE,
npobiemMHoe oOydeHue. B ydeOHOM mporiecce paccMaTpUBAIOTCS  3allaud, MaKCUMAalbHO
NpUOJIMKCHHBIE K  KOHKPETHBIM  TPAKTHYECKUM  CHTYyallUsiM, CaMOCTOsITEJbHAs padoTa;
KOHTPOJIbHBIE paOOTHI.

CamocrosarenbHas paboTa CTYIEHTOB MpeaycMaTpUBAaeT MOJArOTOBKY K MPaKTHYECKUM
3aHSATHUSM, TIOJTOTOBKY KOHCIIEKTOB IO OTACIbHBIM BOIPOCAM HU3Yy4aeMbIX TEM, U3y4YCHUE Y4eOHOU
U METOJUYCCKOM JINTEPATYPHI.

TemaTnuyecKuii nJiaH «I[I/ICKI)ETHI)IG MaTrTeMaTun4eCKmue Moae/in»

Tembl \ Bonpocel TeMbl

CoaepskareabHblil Moay/ib 1. O0mme BONPOChl KOHUENIUA TEOPETHYECKOT 0
MOJCJIHPOBAHUS

1. OGumue NoHATHS TEOPHH
cHCcTEM

IMonstuss cucrembl u Kommekca. CTpykTypa H  (QyHKUHS.
Opranmzanus. CpoiictBa cucreM. DddekTuBHOCTb. [lapameTpsl u
xapakTepuctuki. [Tponecc. Knaccudukanus cucteM u npoueccos.

2. OOmue NoHATHUS TEOPUHU
MOJICTTUPOBAHUS

OcHoBHBIE TpeboBaHMs kK Mojienu. Kinaccudukanus Moienei.
[Tapamerpuzanus Monenei.

3. OOmmas xapakTepucTUKa
3aJ1a4 MOJICTMPOBAHUS

Pa3zpabotka monenu. Ananu3 xapakrepucTuk. CHHTE3 CHCTEMBI.
JleTanbHblil aHAIU3 CUHTE3UPOBAHHOM CUCTEMBI.

4, O6H.[EUI XapaKTCpUCTHUKA AHanuTHdeckue MeToAbl. YHCIIEHHBIE METOIHI. CTaTHCTUYECKHE




MCTOJOB MOACTIUPOBAHUA

MCTOBI. KOM6I/IHI/IpOBaHHBIC MECTOAbI

5. Ciy4aiiHble BEJIMYUHBI -
OCHOBHBIC MTOHSTHS
OTIpe/IeIeHUs

CoOpiTHe, BeposTHOCTE. CitydaliHasi BETUYHHA. 3aKOHBI
pacrpeiefieHuid cydalHbIX BEJIMUMH. 3aKOH pacipe/ieicHus
JUCKPETHOM CIIydaliHOM BEJIMYMHBI. 3aKOH paclpeleleHUs
HEMPEPBIBHOM CIIy4ailHOW BEJIMYHMHBIL. YUCIOBBIE XapaKTEPUCTUKHU
Cly4JaiHbIX Benn4urH. HavanbHbie MOMEHTHI. LleHTpasibHbIE
MOMEHTBHI.

6. IIpousBoasmas
(GyHKIUS ¥ TUIIOBBIE
pacrpeieneHus Ci1y4yalHbIX
BEJIMYUH

[IpousBoasmias GpyHkuus u npeodpazoBanue Jlamnaca.
[MpomsBomsmas ¢pynaknus. [Ipeodpazopanne Jlamnaca. Tumossie
pacnpeneneHus ciydaiHbiX BennurH. Pacnpenenenue [lyaccona.
I'eomerpuueckoe pacnpenenenre. PaBHOMEpHBI 3aKOH
pacnpeseneHus. DKCIIOHEHIMAIbHBIN 3aKOH pacipeaeeHusl.
Pacnpenenenne Dpnanra. HopmupoBanHoe pacnpesesenme
Opnanra. ['unepskcrnoHeHIMAIbHOE pacipeaeIcHHe.
['unepspnaHroBckoe pacnpeieeHue.

Conep:kaTejbHbIil MOAYJIb 2. Mo/1eJIn CHCTEM MAacCOBOT0 00CIY:KHBAHUSI

7. OCHOBHBIE TIOHATHUSA
TEOPUHU CUCTEM MACCOBOTO
00CITy>)KMBaHUS

CucrteMa  MaccoBOro 00CITy)KUBaHUSI. Cerb ~ MaccoBOTrO
obcnyxkuBanusa. I[lotok 3asBok. JlIUTETBHOCTH OOCTYKHBaHUS
3asBOK. CTpaTeruu yrnpaBJIeHUs MIOTOKAMH 3asBOK.

8. Kiaccudukamnus n
XapaKTEPUCTUKH CUCTEM
MaccoBOTr0 00CTyKUBaHUS

Knaccudukanuss mopmeneit mMaccoBoro oOciayxuBaHHs. ba3oBbie
mozenu. CereBbie monenu. Ilapamerpsr u xapakrepuctukun CMO.
[Tapamerpsl CMO. O603Hauenuss CMO (cumBonuka Kenganna).

9. Pexumbr

(G YHKIIMOHUPOBAHUS
CHCTEM MacCOBOTO
00CITy>)KMBaHUS

Pexumbr  pyaxkumonupoBanus CMO. Xapakrepuctuku CMO ¢
OJHOPOJHBIM MOTOKOM. Xapakrepuctukn CMO ¢ HeoJTHOPOIAHBIM
MIOTOKOM 3asIBOK.

10. ITapameTpsl u
XapaKTePUCTUKH CETEH
MaccoBOT0 0OCITyKUBaHUS

[Tapamerper u xapakrepuctukun CeMO. Ilapamerper CeMO.
Pexxumer pyrakunonupoBanust CeMO. Xapakrepuctuku CeMO.

11. AnamuTuyeckoe
MOJICITUPOBAHUE
OJHOKAHAJIBHBIX CHCTEM
MacCOBOT0 OOCITYKUBAHUS

Onnokananeuple CMO ¢ OAHOPOJHBIM  TIOTOKOM  3asiBOK.
XapakTepuCTUKHU SKCIOHEHIIMATbHON CMO M/M/1.
XapakTepuCTUKU HE3KCITOHEHIMAIbHOU CMO M/G/1.
XapakTepuCTUKHU HE3KCITOHEHIMAIbHOU CMO G/M/1.

Xapakrepuctukn CMO o6mero Buaa G/G/1. Anamu3 CBOWMCTB
oxHoka”HainsHOH CMO.

12. MHOroKaHaJIbHBIE CUC-
TEMBI MaCCOBOTO OOCITY)KH-
BaHHUS C OJTHOPOIHBIM
IIOTOKOM 3asiBOK

Xapaktepuctuku MHOrokanansHoit CMO M/M/K. Ananu3 cBONCTB
MHoOToKaHanbHO CMO.

13. OgHoKaHaIbHBIE
CHCTEMBI MacCOBOT0 00CITy-
KUBAHHS C HEOTHOPOTHBIM
ITOTOKOM 3asiBOK

OpnokananeHple CMO ¢  HEOJHOPOJHBIM TOTOKOM  3asiBOK.
Xapaxrepuctuku u csoiictsa JIO BII. Xapakrepuctuku u cBoicTBa
JO OIl. Xapakrepuctuku u cBoiictBa JIO AIl.  3akonsl
COXpaHEHUs.

14. Pa3oMKHYTBIE CETH
MaccoBOT0 00CTyKUBaHUS
C OJJTHOPOJHBIM MTOTOKOM
3asBOK

PazomMkHyTBIE KCIOHEHIIMANIBHBIE CeMO ¢ 0JHOPOAHBIM MOTOKOM
3agBoK. Onucanue pa3oMKHYThIX. Pacuer koauirenToB nepeaaq
U MHTEHCHBHOCTEN MOTOKOB 3asiBOK B y3nax PCeMO. Ilposepka
ycinoBusi oTcyrctBus neperpysok B CeMO. Pacuer y3moBbIX
xapakrepuctuk PCeMO. Pacuer cereBbix xapakrepuctuk PCeMO.
Amnanu3 cBoiicTB pazoMKHYThIX CeMO.

15. 3amMkHyTbIE ceTH

3aMKHYTLIe OKCIIOHCHIMAJIbHBIC CeMO ¢ OJJHOPOJHBIM TTOTOKOM
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MaccoOBOTO 00CTYKUBaHUS
C OJIHOPOHBIM TOTOKOM
3asBOK

3asaBoK. Omnmcanue 3aMkHYThIX CeMO. Pacuer ko3¢ ¢uimeHTos
nepeaau B y3nax 3CeMO. Pacuer xapakrepuctuk 3CeMO. Ananu3
cBOMCTB 3aMKHYTbIX CeMO.

16. DnemeHTHI TeOpUU
YHCJIEHHOTO
MOJEIMPOBAHUS U
CIIy4aiiHBIX ITPOLIECCOB

UucnenHoe wmojaenupoBaHue (MOJAENU CIy4yalHBIX IIPOLIECCOB).
[lonatne ciy4aiiHOro Ipoecca. CrnyuyaiiHble mpoleccel ¢
JUCKPETHBIMU COCTOSAHHUSAMHU. [lOHSATHE MapKOBCKOrO CIIy4ailHOTO

npouecca. [lapameTppl MapKOBCKOIO CIIlydyallHOTO —Ipoliecca.
XapakTepUCTUKA MApPKOBCKOTO CIydallHOTO Ipouecca. MeTtoabl
pacyeTa  MapKOBCKMX  MoOJeJed.  Dproamyeckoe  CBOWCTBO

CIy4alHBIX TPOUECCOB. MAapKOBCKHE MPOLECCHl C IUCKPETHBIM
BpeMeHeM. MapKOBCKHE MTPOIIECCHl C HEMPEPHIBHBIM BPEMEHEM.

17. MapxkoBckue Moienu
CHCTEM MacCOBOTO
00CITy>)KMBaHUS

OnHokaHanmpHas CMO 0e3 HaKOIUTES (M/M/1/0).
MuoroxkanansHas CMO 6e3 makonutenst (M/M/N/0).

18. Bapwmarum MapKOBCKHX
MO/JIEJIE CUCTEM MACCOBOTO
00CITy>)KMBaHUS

OnnokananeHas CMO ¢ HakomureneM OTPAHMYEHHOW EMKOCTH
(M/M/1/r). Onnokananbaass CMO ¢ HakonuTeIeM HEOTpaHUYCHHOU
emkoctn (M/M/1). Mmuorokananenas CMO ¢ HakomuTenem
orpannuyeHHoil émxoctn (M/M/2/1). OpnokanampHass CMO ¢
HEOJTHOPOJHBIM  TOTOKOM 3a5BOK W OTHOCHTEIbHBIMHU
MIPUOPUTETAMH.

CTpyKTypa AUCHUILIMHBI «{UCKpeTHbIE MATEMATHYECKHE MOIeJIN>» 110 BUIAM Yy4eOHOil

TEM

Ha3zpanus cogepaxare/bHbIX MOAYJIe U

JAeSITeIbHOCTH
KosimyecTBo 4acoB
Ounas ¢opma 3aounas popma
00y4eHust 00y4eHus1
B T.4. B T.4.
o] ) o] w0
s = S| =
= 3} & 3}
Q = Q =
2| 3 B
= = S =
o = E 93 E o ~ E ) E
= = = o o) s = ~ o o)
5y 2 < =S [} ™ < =S
Q (] o S < Q (] o S <
m = E | Oal M = = O a

ConepxareabHblii MOaYJIb 1. O0mMe BONPOCHI KOHIENIIMU TEOPETHYECKOr0

MOACITUPOBAHUSA

Tema 1. O0mIue MOHATHS TEOPUU CHCTEM 8 1 2 5

MOACINPOBAHUS

Tema 2. O01ue MOHITHS TEOPHUH

8 1 2 5

MOACINPOBAHUS

Tema 3. O0mas xapakTeprcTUKa 3a1a4

MOACINPOBAHUS

Tema 4. O0mas xapakTepuCcTHKa METO/IOB

TIIOHATHA U OIPCACIICHU

Tema S. CiryuaiiHble BETUYHHBI - OCHOBHBIE

Tema 6. [IpousBonsias pyHKIusS U

TUIOBBIE PACIIPEIEICHUS CIIy4alHbIX 8 1 2 5
BEJITMYUH
HTtoro no cogepxkareabHoMy MoayJo 1 | 48 6 12 30

ConepxarejbHblil MOLYJIb 2. Moeu cMCTEM MacCOBOro 00CTyKUBAHUS




Tema 7. OcHOBHBIE IOHATHUSI TEOPUU CUCTEM
MacCOBOT0 00CTYKMBaHUS

Tema 8. Knaccudukanus n xapakTepuCTHKH
CHCTEM MAacCOBOI'0 00CTYKMBaHUS

Tema 9. Pexxumbl HyHKINOHUPOBAHUS
CHCTEM MAacCOBOT'O 00CITYKMBAHUS

Tema 10. [Tapamerps! U XapakTepUCTUKH
ceTeil MacCoOBOro 00CITYKHUBAHHUS

Tema 11. AHanutuyeckoe MOAETUPOBaHUE

OJHOKAHAJILHBIX CHCTEM MaCcCOBOI'O 8 1 2 5
00CITy)KMBaHUS

Tema 12. MHorokaHajabHbIE CHCTEMBI

MacCOBOT'0 00CITYKHBaHHS C OHOPOIHBIM 8 1 2 5

IIOTOKOM 3asABOK

Tema 13. OqHOKaHAIBEHBIE CUCTEMEI
MacCOBOT'0 0OCITY)KHBaHUS C HEOHOPOJAHBIM 8 1 2 5
MTOTOKOM 3a5IBOK

Tema 14. PazoMKHYTBIE CETH MacCOBOTO
00CITY)XUBAaHUS C OTHOPOTHBIM 8 1 2 5
TTOTOKOM 3asIBOK

Tema 15. 3aMKHyTbIE CETH MacCOBOTO
00CITY)XKUBaHUS C OTHOPOTHBIM 8 1 2 5
TTOTOKOM 3asIBOK

Tema 16. D1eMEHTHI TEOPUH YHCICHHOTO
MOJICTTMPOBAHHUS CITYYalHBIX ITPOIIECCOB

Tema 17. MapKoBCKHE MO CHCTEM 8 1 5 5
MacCOBOI'0 00CITYKHBaHHUS

Tema 18. Bapuamum MapKOBCKHX MOETCi 8 1 5 5
CHICTEM MAacCCOBOT'O 00CTYKHBaHUS

HToro no conepxkaresibHOMY MoayJ0 2 | 96 12 24 60
Bcero yacos 144 | 18 36 90

5. TEMATHUKA JEKIHAOHHBIX, IPAKTUYECKUX U JIABOPATOPHBIX 3AHSITUI
TeMBI JIeKIIMOHHLIX 3aHATHN

KonnuecTBo
IJJ('I'[ Ha3Banue Tembl JacoB
Ounas popma
1 OO01Ke MOHITHS TEOPUU CUCTEM 1
2 OO01Ire MOHATHS TEOPUU MOACITUPOBAHUS 1
3 OO6mrast XxapaKTepUCTUKA 3a7a9 MOJICTUPOBAHMS 1
4 OO011as XapakTepUCTUKa METOI0B MOICTTUPOBAHUS 1
5 CrnyyaiiHble BETUYHMHBI - OCHOBHBIE TMOHSTHS M ONIPEeICHUS 1
6 [TpousBosias GyHKIMS U THUIIOBBIE paclpeAeeHus] CITyYaiHbIX BEJTHYHH 1
7 OCHOBHBIE IOHATHS TEOPUU CHCTEM MACCOBOT0 OOCTYKUBAHUS 1
8 Knaccudukaius u xapakTepUCTUKHA CUCTEM MacCOBOTO 0OCTYKMBaHHS 1
9 PexrMbl QyHKIIMOHUPOBAHMSI CUCTEM MacCOBOTO OOCITY>KUBAHUS 1
10 | ITapameTpbl M XapaKTEPUCTUKU CETeH MacCOBOT0 0OCITy>KUBaHUS 1
11 | AnanuTHU4eckoe MOJAETUPOBAHNE OTHOKAHAIBHBIX CHCTEM MacCOBOTO 1
00CITy>KUBaHUS
12 | MHoOrokaHaJIbHbIE CHCTEMbI MaCCOBOTO OOCITYKUBAHUS C OJTHOPOIHBIM 1
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MIOTOKOM 3asIBOK

13 | OgHOKaHANBHBIE CUCTEMBI MAaCCOBOTO OOCTY)KMBAHUS C HEOAHOPOIHBIM 1
MIOTOKOM 3asIBOK

14 | Pa30MKHYTbIE CETH MAacCOBOTO OOCIYKUBAaHUS C OJJHOPOIHBIM 1
MTOTOKOM 3asIBOK

15 | 3aMKHYTBIE CETH MacCOBOI0 OOCIYKMBaHHS C OJHOPOIHBIM 1
MTOTOKOM 3asIBOK

16 | DreMeHTHI TEOPUH YUCICHHOTO MOACIHPOBAHMUS CIyYalHBIX MPOIIECCOB 1

17 | MapkoBCcKre MOJIEJI CUCTEM MAacCOBOT'O 0OCITYKHMBaHUS 1

18 | Bapuamnmu MapKOBCKHX MOJIEJICH CUCTEM MAacCOBOTO OOCITY)KUBAHHUS 1

Bcero 18

Texctel nexkuuii npuseneHsl B: 3nekTpoHHbIM YMKJ] Ha kadenpe teopum ympyroctu u
BBIUHUCIIATENBHON MaTeMaTuky uM. akan. A.C. Kocmogamuanckoro; Moodle

TeMbl NPAKTHYECKUX 3aAHATHH

No KonnuecTBo
i Ha3BaHue TeMbl JacoB
Ounas gopma
1 OcHOBHbIE IOHATHS, UCTIOIb3yEMbIE B MOJIeupoBaHuH. O0acTh 5
MIPUMEHCHHSI MOICITUPOBAHNS.
2 O65acTh NPUMEHEHUS] MOJICTTUPOBAHUSL. 2
3 Pemenue 3a1ay ananmza u CUHTE3a, HAIIPABJICHHBIX HAa TIOCTPOEHUE
ONTUMAJIbHBIX CUCTEM B COOTBETCTBUU C BHIOPAHHBIM KpUTEPUEM 5
3¢ (HEeKTUBHOCTH, KAaUECTBEHHAS XapaKTEPUCTUKA (TTapaMeTphl U
XapaKTEPUCTHKH ) JTFOOOM CHUCTEMBI
4 KadecTBeHHast XxapakTepucTuKa (apaMeTphbl U XapaKTEPUCTUKU) 000 5
CUCTEMBbI
5 [Tpornecc, knaccuduKkamms CUCTEM U IPOLIECCOB 2
6 Mogenb, kiraccuuKranus MOJIEICH. 2
7 [TapameTrpuzanms Moiesei. 2
8 3amauu MOJCIIMPOBAHUS, Pa3pabOTKa MOICIIH. 2
9 MeTo bl MOJICITMPOBAHUS. 2
10 | DnemeHTHI TeOpHH BeposITHOCTE. OCHOBHBIEC IOHATHUSA: COOBITHE, 5
BEPOSITHOCTh, ciyvaitHas BenuyuHa (CB).
11 | 3akonsl pacnpenenenus: nuckpetnoid CB, nenpepsiHoii CB 2
12 | Yucnosslie xapakrepuctiku CB. [IpousBoasmas dhyHkums. 2
13 | IlpeoOpa3zoBanue Jlamnaca. 2
14 | Tunossle pacnpenenenus CB 2
15 | Cucrema maccoBoro oociyxuanus (CMO). Iucuumnnnna Oydepuzanuu. 2
16 | JlucuunnuHa 06CTyKUBaHUS 2
17 | Cetp maccoBoro obciyxuBanusi CeMO). [ToTok 3asiBOK ¥ €ro OCHOBHAS 5
XapaKTEePUCTUKA — MHTEHCHUBHOCTb.
18 | OcHoBHBIE BUBI (THUIIBI) CTYYaHBIX TOTOKOB. 2
Bcero 36

[InaHbl MpaKTUYECKUX 3aHATHI C yKa3aHUEM paccMaTpUBAEMBbIX BOIIPOCOB U BBIIOJIHAEMBIX
3aJaHUi TIpUBeZEHBI B: 3ekTpoHHbIH YMK]/] Ha kadenpe Teopun ynpyrocTu U BIUHCIUTETHON
Marematuku uM. akag. A.C. Kocmomamuanckoro; Moodle

6. OPTAHU3AIIUSA CAMOCTOSTEJBbHOM PABOTHI CTYJIEHTOB
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Ha3Banue TeMbl

KoauuecTBo
9acoB

Ounas gopma

OO0uue noHsiTUst TeOpUM cucreM. [IoHATHS CUCTEMBI U KOMILIEKCA.
Crpykrypa u ¢pyakmus. Opraausanus. CoiictBa cucteM. D(HPEeKTUBHOCTS.
[Tapamerps! u xapakrepuctuku. [Ipouecc. Knaccudukanus cucrem u
IIPOLIECCOB.

OO01mme NOHATHA TeOpUH MoJeIupoBanus. OCHOBHbIE TPEOOBAHUS K
moaemn. Kimaccudukarms moaeneid. [lapamerpusarmst Mo ieiei.

OO0mas xapakTepucTUKa 32124 MoJeaupoBanus. PaspaboTka Moaemnu.
Amnanu3 xapakrepuctuk. CUHTE3 cUCTeMBI. JleTanbHbIi aHaIn3
CUHTE3UPOBAHHOMN CHCTEMBI.

OO0uasi XapaKkTepUCTUKA METO/I0B MOIeJIMPOBAHU . AHATUTUICCKUE
MeTo1bl. Yncnenubie MeToibl. CTaTUCTHYECKUE METOIbI.
KomOuHupoBaHHbIE METOIbI

Cay4aiiHble BeJIMYMHBI - OCHOBHbIE NIOHATHS U ONpe/ieJIeHHs.
Co0pbITHE, BeposiTHOCT. CityyaliHasi BeIMUMHA 3aKOHbI pacrpe-esIeHU
CIIy4aiHbIX BEJIMYMH. 3aKOH PaCIpEIeICHNs JUCKPETHOM CITydalHON
BEJIMYMHBI. 3aKOH paclpeIeeHNs HETIPEPBIBHOW CITy4ailiHOW BEJIMYMHBI.
UucnioBble XapaKTEpUCTUKH CITydallHbIX BeIMYHUH. HaduanpHble MOMEHTBI.
LlenTpanbHbIE MOMEHTHI.

IIpousBoasimas ¢pyHKUMA ¥ THIIOBBIE paclpele/IeHUs CJIy4alHbIX
BesimumH. [IponsBoasiias ¢pyHkuus u npeoOpazoBanue Jlamaca.
[TpowusBogsimas Gpynkims. [IpeodpazoBanue Jlamnaca. Tumossie
pacnpenenenus cnydaitHbix BenmmunH. Pacnipenenenue Ilyaccona.
I'eomerpuueckoe pacnpenenenre. PABHOMEpHbIN 3aKOH pacIipeie-JICHHUs.
DKCMOHEHIIMAIBHBIN 3aKOH pacnpeneneHus. Pactipeaenenue Dprnanra.
HopmupoBannoe pacnpenenenue Ipianra. [ unepskcrnoHeH-IuaaIbHOe
pactipenienenue. [ unepapiiaHroBckoe pacipeaesieHue.

OcCHOBHBIE IOHATHSA TCOPHUH CUCTEM MACCOBOI0O Oﬁcﬂy)KHBaHI/Iﬂ.
CucreMa MaccoBOro O6CJ'Iy>KI/IBaHI/I5[. CeTb MaccoBOTO O6CJ'Iy>KI/IBaHI/IH.
IloTok 3asBOK. HJ’II/ITGHBHOCTB O6CJ'Iy>KI/IBaHI/IH 3asjBOK. CTpaTeFI/II/I
YIIpaBJICHUA IIOTOKAMHU 3asBOK.

Knaccudpuxkanms 1 XapaKTepUCTHKH CHCTEM MacCOBOI0
odcayxuBanus. Kinaccudukanms Mozeneir MaccoBOro o0CITy)KHBaHUs.
bazoBbie Mmonenu. CeteBbie Moaenu. [TapameTpsl u xapakrepuctuku CMO.
[Tapamerpsr CMO. O603nauenuss CMO (cumBonuka Kennganna).

Pe:kuMbl QyHKIMOHMPOBAHUS CUCTEM MACCOBOI0 00CTY:KUBAHHUS.
Pexxumbl pynkunonupoBanus CMO. Xapakrepuctuku CMO ¢
OJIHOPOJHBIM NOTOKOM. XapakTtepucTuk CMO ¢ He0JHOPOAHBIM
MIOTOKOM 3asIBOK.

10

ITapameTpbl 1 XapaKTEPUCTHKH ceTeil MAaCCOBOr0 00CIyKH-BAHMA.
ITapamerpsl n xapakrepuctuku CeMO. ITapamerpsr CeMO. Pexxumel
¢ynkumonuposanus CeMO. Xapakrepuctuku CeMO.

11

AHAJTMTHYECKOEe MO/IeIMPOBAHNHE OJHOKAHAJILHBIX CHCTEM MaCcCOBOI0
o0cay:;xuBanus. OgHokaHanpsHele CMO ¢ 0THOPOJHBIM IOTOKOM 3asIBOK.
XapakTepucTUKH 3kcroHeHmansHoit CMO M/M/1. XapakTepucTuku
HeskcnoneHnuansHoi CMO M/G/1. Xa-pakTepucTuku
HeskcnoneHuuansHot CMO G/M/1. Xapaxkrepuctuku CMO oOrero Bujga
G/G/1. Ananu3 cBoiictB ogHOKaHaEHONH CMO.

12

MHoroxkaHajibHbIe CHCTEMbI MACCOBOT0 00CTyKMBAHMS C
OJJHOPOJHBIM OTOKOM 3asiIBOK. XapaKTEepUCTUKNU MHOrokaHainbHoit CMO
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M/M/K. Ananu3s cBoiicTB MHOTOKaHabHOU CMO.

13 | OnHokaHaIBLHBIE CHCTEMBI MACCOBOTO 00CTYKUBAHHUS C
HEOJHOPOAHBIM MOTOKOM 3asABOK. OiHokaHanbHbIe CMO ¢
HEOIHOPOIHBIM IIOTOKOM 3asiBOK. XapakrepucTtuku u ceoiictsa J1O BIIL. 3)
Xapaxkrepuctuku u cBoiictBa JJO OIl. Xapakrepuctuku u cBoiictsa J[O
All. 3akoHbI cCOXpaHEHUSI.

14 | Pa3oMKHYTBI€e CeTH MacCCOBOI0 00C/IY:KUBAHHUS C OIHOPOAHBIM
MOTOKOM 3asiBOK. PazoMkHyThI€ sKkcrioHeHanpHbie CeMO ¢
OJIHOPOJIHBIM TTOTOKOM 3asiBOK. Onmcanue pazoMkHyThix CeMO. Pacuer
K02(pUIEeHTOB Mepe1ad 1 MHTEHCUBHOCTEW TIOTOKOB 3asBOK B y3J1ax 5
PCeMO. Tlpoepka ycioBus otcyTcTBus nieperpy3ok B CeMO. Pacuer
y3710BbIX Xapaktepuctuk PCeMO. Pacuer ceTeBbIX XapaKTepUCTHK
PCeMO. Ananu3 cBoiictB pazoMkHyThIX CeMO.

15 | 3amkHyTBIE ceTH MacCOBOIr0 00CTYKMBAHHUS C OAHOPOIHBIM MOTOKOM
3asiBOK. 3aMKHYTbIE 3KcroHeHmabHble CeMO ¢ 0IHOPOTHBIM TOTOKOM
3asBok. Omucanue 3aMkHYThIX CeMO. Pacuer koo duimeHToB nepenad B 5
y3nax 3CeMO. Pacuer xapakrepuctuk 3CeMO. AHanu3 CBOWCTB
3aMKHYTbIX CeMO.

16 | DyieMeHTBI TEOPUHU YHCJIEHHOT0 MOIeTHPOBAHMS CIIYyYaHHBIX
npoueccoB. YrcieHHOE MOIETUPOBaHUE (MOJIENHN CITyYaitHBIX MTPOLIECCOB).
[TonsTne cmyyaiinoro npouecca. Ciy4aiHble MPOLECCHI C TUCKPETHBIMU
coctosiHusAMU. [loHsATHE MapKOBCKOIO CiiydaiiHOro npouecca. [lapamerpbl
MAapKOBCKOTO CIIY4alHOTO Tpoliecca. XapaKTEPUCTUKN MAPKOBCKOTO 5
Ciy4alHOro mpoiiecca. MeTopl pacyeTa MapKOBCKUX MOJEIIEH.
DPproauyuecKkoe CBOMCTBO CIyYalHBIX MPOIECCOB. MapKOBCKHE MPOLECCHI C
JMCKPETHBIM BpeMeHeM. MapKOBCKHUE MPOLECCHl C HENPEPHIBHBIM
BPEMEHEM.

17 | MapkoBcKHe MOJIeJTH CHCTEM MaCCOBOI0 00CTYKHBAHUS.
OnnokanansHass CMO 6e3 nHakonutens (M/M/1/0). MHorokaHaibHast 5
CMO 6e3 nakonmtesst (M/M/N/0).

18 | Bapuanuu MapKOBCKHX Mo/ieJieii CHCTeM MacCOBOI0 00CTyKUBaHMSI.
OnnokananesHass CMO ¢ HakonUTesleM orpaHnueHHo emkoctd (M/M/1/1).
OnnokananeHass CMO ¢ HakonUTENIEM HEOTPAaHUYEHHON €EMKOCTH

(M/M/1). Muorokanansaas CMO HakonmuTe eM OrpaHHnIeHHON EMKOCTH >
(M/M/2/1). Omnokananbaas CMO ¢ Heo THOPOIHBIM ITOTOKOM 3asIBOK H
OTHOCHTEJIbHBIMH IIPHOPUTETAMHU.

Bceero 90

ConepkaHue CaMOCTOATENBHON (B T.4. HWHAMBHIyaIbHOW) pabOTBl IO TeMaM |
METO/IMYECKUE PEKOMEHJAIMU MO0 €€ BBIMOJHEHUI0 MpUBEIeHBbl B: 3JeKTpoHHBIM YMK]] Ha

Ka(benpe TeOpI/II/I YHPYFOCTI/I n BBI‘IHCHHTGHBHOI}'I MaTEMAaTuKU UM. aKaz. AC KOCMO,I[aMI/IaHCKOI‘O;
Moodle.

7. KOHTPOJIbHBIE BOITPOCHI K TIPOMEXXYTOYHOMN ATTECTAILIUA

1. Tlonstusa cucremsl u kommiekca. Crtpykrypa u ¢yHkuus. Opranuszanus. CBoiicTBa
CHCTEM.

2. DOddextuBHocth. Ilapamerpsl n xapaktepuctuku. Ilpounecc. Knaccudukanus cucrem u
IIPOLIECCOB.
3. OcHoBHble TpeboBanus k Mojenu. Knaccuduxauus moaeneii. [lapamerpuzarus Moaenen.

4.  Pazpabotka mozenu. AHanu3 xapakTepucTuk. CHHTe3 cucTeMbl. JleTanbHBIA aHaIN3
CHUHTE3UPOBAHHON CUCTEMBI
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5. Ananutudeckue METO/EI. YucaeHarle METO/IBI. CraTucTHUECKHE METOEL.
KoMOuHUpOBaHHBIE METO/IBI

6. CoOpiTue, BeposiTHOCTh. CiydaiiHas BeNMWYMHA 3aKOHBI pAcHpeaesieHHH CIydaiiHBbIX
BEJINYHH.

7. 3aKkoH pachpeiesieHus AUCKPETHOM ClydalHOM BEJIMYWHBI. 3aKOH pachpeleicHus
HENPEPBIBHOM CIIy4allHOW BEJIMYHHBI.

8.  UwucnoBble XapaKTEpPUCTHUKU CIydalHbIX BennuyuH. HauyanbHbie MOMEHTHI. lleHTpanbHBIE
MOMEHTBI.

9. IlpomsBomsmias ¢yHknus u npeoOpazoBanue Jlammaca. [lpowsBopgsimas (QyHKIuS.
[IpeoOpazoBanue Jlammaca. TwumoBwle pacmpenesieHUsl ClaydailHBIX BeldnduuH. PacpenencHue
[Tyaccona. I'eomeTpruueckoe pacnpeaeneHue.

10. PaBHOMEpHBI 3aKOH pacHpefefeHHs. OKCIIOHCHIMATBHBIA 3aKOH paclpe/eseHusl.
Pacnipenenenne Dpnanra. HopmupoBaHHOe pacnipeneneHue DpiaHra.

11. T'unepsKCcOHEHIMAIBHOE pacipeaenenre. [ umepspianroBckoe pacnpeneacHue.

12. Cucrema maccoBoro oOcmyxuBaHus. CeTb MaccoBoro oOcimyxkuBaHus. [IOTOK 3asBOK.
JlnntenbHOCTh 0OCTykuBaHUs 3asBOK. CTpaTeruu ynpapieHUs] IOTOKaMU 3asBOK.

13. Kiaccudukanus mojeneld MmaccoBoro oociayxuBanus. ba3oseie Mojenn. CeTeBbie MOJICIH.
[Tapamerpel u xapaktepuctuku CMO. Ilapamerpst CMO. O6o3nauenuss CMO (cumBosuka
Kenmanna).

14. Pexxumbl ¢ynkiuonupoBanuss CMO. Xapakrepuctuku CMO ¢ OJHOPOJHBIM MOTOKOM.
Xapaxtepuctuku CMO ¢ HEOTHOPOIHBIM MOTOKOM 3asIBOK.

15. TTapametpsl u xapakrepuctuku CeMO. Ilapamerpsr CeMO. PexxumMbl yHKIIMOHUPOBAHUS
CeMO. Xapakrepuctuku CeMO.

16. OpnoxanansHbie CMO ¢ 0THOPOIHBIM TIOTOKOM 3asIBOK.

17. XapakrtepucTtuku skcrioHeHuanpbaon CMO M/M/1.

18. Xapakrepuctuku HeakcnoHeHImaapHO CMO M/G/1.

19. Xapakrepuctuku HeakcnoHeHImaapHO CMO G/M/1.

20. Xapakrepuctukun CMO o6mero Buga G/G/1.

21. AsHanu3 cBOIicTB oxHOKaHaiubHO CMO.

22. Xapakrtepuctuku MHOTOKaHATEHOM CMO M/M/K. Ananu3 cBoiicTB MHOTOKaHaiIbHOM CMO.

23. OmnoxananbHble CMO ¢ HEOJHOPOHBIM TTOTOKOM 3asiBOK.

24. Xapaxrepuctuku u cBoiictBa JIO BII. Xapakrepucruku u coiicta JJO OII.

25. Xapaxkrepuctuku u cBoiictBa JIO All. 3akoHbI cOXpaHeHUS.

26. PazomkHyTbIe SkcrioHeHITHAIbHBIE CeMO ¢ 0 THOPOAHBIM ITOTOKOM 3asIBOK.

27. Pacuet ko3 PuIMEeHTOB nepeay 1 MHTCHCUBHOCTEH IMOTOKOB 3asiBOK B y3i1ax PCeMO.

28. TIlposepka ycinoBusi OTCYTCTBHS neperpy3ok B CeMO.

29. Pacuer y3noBbix xapaktepuctuk PCeMO.

30. Pacuer cereBbix xapaktepuctiuk PCeMO.

31. Amnanu3 cBOMCTB pazoMkHyThIX CeMO.

32. 3amkHyThIe SKcrnoHeHIUanbHble CeMO ¢ OJHOPOIHBIM TOTOKOM 3asBOK. Omnucanue
3aMKkHYTBIX CeMO.

33. Pacuer koadpdunmenton nepenau B yznax 3CeMO.

34. Pacuer xapakrepuctuk 3CeMO. Ananu3 cBoicTB 3aMKHYTBIX CeMO.

35. YucneHHoe MOJeNUpOBaHHE (MOJAEIH CITydalHBIX ITPOLIECCOB).

36. Ilonstue cmyvaitHoro npouecca. CiydaiiHble MPOLECCHI C TUCKPETHBIMU COCTOSIHUSIMH.

37. TloHATHE MapKOBCKOro ciydaiiHoro mporecca. [lapameTpsl MapKOBCKOTO —CIIy4aifHOTO
Tporiecca.

38. XapakTepHCTUKH MapKOBCKOTO CIydaifHOro mpoiecca. MeToJsl pacdyera MapKOBCKUX
MOJIEJIEH.

39. Dproauyeckoe CBOMCTBO CIlydalHBIX MpPOIECCOB. MapKOBCKHE MPOLECCH C JUCKPETHBIM
BpeMeHeM. MapKOBCKHE IIPOLIECCH] C HEIPEPHIBHBIM BPEMEHEM.

40. OnnokananbHass CMO 6e3 Hakonutens (M/M/1/0).



14

41. MuorokanansHas CMO 0e3 Hakomuteas (M/M/N/O).

42. OpnokananpHas CMO c HakomuTeaeM orpaHudeHHo# eMkoctu (M/M/1/r).

43. OmnoxananpHasgs CMO ¢ HakomuTeneM HeorpaHudeHHoi emkoctu (M/M/1).

44. MuorokanansHass CMO HakomuTenaeMm orpanndeHHoi émkoctu (M/M/2/1).

45. OpnokananibHast CMO ¢ HEOJHOPOJHBIM TOTOKOM 3agBOK W OTHOCHUTEJIbHBIMU
MPUOPUTCTAMH.

8. OBPA3EL 3AJAHUA MOAYJbHOI'O KOHTPOJIA

TrOY BIIO JIOHEIKHUA HAIIMOHAJIbHbIA YHUBEPCUTET»
@akynpTeT MAaTEMATUKU U HH(OOPMALIMOHHBIX TEXHOJIOT Uil

Obpa3zosamenvhas npocpamma: Mazucmpamypa

Hanpaenenue noocomoexu: 01.04.02 Ilpuxknaonas mamemamura u uHghopmamuxa
Maeucmepckas npoepamma: Cmamucmuka

Ounas popma obyuenus. 1 cemecmp

Vuebnas oucyunauna: Juckpemnvle mamemamuueckue mooeau

MOAYJIbHASA KOHTPOJIBHAS PABOTA
BAPHUAHT Nel

1. OcHoBHBIE TpeboBanus k moaenu. Kinaccudukanus moneneit. [Tlapamerpuzanms Moiemnei.

2. Tlapamerpsl u xapakrepuctuku CeMO. Ilapamerpsl CeMO. PexuMbl (QyHKIMOHHPOBAHHSA
CeMO. Xapakrepuctuku CeMO.

VYTBepkeHO Ha 3acelaHuu Kadeapbl TEOPUU YIPYTOCTH M BBIYUCIUTEIBLHOW MaTeMaTHKU HUMEHH

akanemuka A.C. KocMmonamuaHckoro, mpoTokost Ne OT « » 20 T.
3aBenyromuit kadeapoit B.A. Cropoxen
[IpenonaBatens B.I'. Kutassa

9. KPUTEPUHN OHEHUBAHUA 3AJAHUA MOAYJIBHOI'O KOHTPOJIA

Homep 3axanus KoanuecTrBo 0a/1710B
1 20
2 20
Bcero 40
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10. OBPA3ELl DK3AMEHAILIMOHHOI'O BUJIETA

TrOY BIIO «IOHEIKHWA HAIIMOHAJIbHbIA YHUBEPCUTET»
@akynbTeT MaTeMaTUKH U HHPOPMALMOHHBIX TEXHOJIOTUH

Obpaszosamenvhas npoepamma: Mazucmpamypa

Hanpaenenue noocomoexu: 01.04.02 Ilpuxknaonan mamemamura u uHghopmamuxa
Maeucmepckas npoepamma: Cmamucmuka

Ounas ghopma obyuenus. 1 cemecmp

Vuebnas oucyuniuna: Jluckpemnvle mamemamuueckue mooenu

3K3AMEHAIIMOHHBIN BUJIET Ne 1
1. Knaccudukanuss mozeneil maccoBoro oOciyxuBaHus. basoBbie monenu. CereBble
mozenu. [Tapametps! u xapakrepuctuku CMO. ITapamerpsr CMO.

2. PazomknythIe dkcrioHeHIHaTbHBIE CeMO ¢ 0THOPOTHBIM TIOTOKOM 3asIBOK.

VYTBepKIeHO Ha 3acelaHuu Kadeapbl TEOPUU YIIPYrOCTH U BBIUMCIUTEIBHOW MaTeMaTUKU WMEHU

akanemuka A.C. Kocmomamuanckoro, mpoTokost Ne OT « » 20 T.
3aBenyromuit kadenpoit B.U. Cropoxen
[IpenonaBarens B.I'. XKutnss

11. KPUTEPUH OHEHUBAHMUSA S9K3AMEHALLMOHHOI'O 3AJIAHUSA

Homep 3ananus Kouaun4yectBo 6a/10B
1 40
2 60
Bcero 100

12. KPUTEPUU OLIEHUBAHUS CAMOCTOSITEJIbHOM PABOTHI

Camocmosmenvrnas paboma (exnouas ewvinoanenue CPC) ounenuBaercs B 50 Oamios. B
pas3pese OTIENbHBIX TEM OLICHUBAHHUE OCYIIECTBISIETCS CICAYIOIIMM 00pa3oM.

OunennBanue CPC no qucuunimue «/Iuckpernnie MaTeMaTuyecKkue MOJIeJTH»

Ha3sBanus conepxatejbHbIX MOYJICH U TeM CPC
CopepxaresbHblid MOAYJIb 1. O0mMe BONPOCHl KOHUENIIMU TEOPETHYECKOI 0
MO/1eJIMPOBAHUA

Tema 1. O0mIue MOHATHS TEOPUH CHCTEM

Tema 2. O0mue MOHATHS TEOPUU MOACTHUPOBAHUS

Tema 3. O0mas xapakTepucTHUKa 3a/1a4 MOJICITHPOBAHUS
Tema 4. O0mas xapakTepucTUKa METOJI0B MOJICITUPOBAHHSI
Tema 5. CiiyyaiiHble BETMYUHBI - OCHOBHBIE [IOHATUS U ONPEICICHUS

AlhOWWIW

Tema 6. [IponzBopsmas GyHKINS U TUIIOBBIC pacipeelieHus CTy4aifHbIX BETHYUH
HTtoro mo 1-my coaepkareJbHOMY MOIYJIIO 20

ConepxareabHblii MOLYJIb 2. Moesiu cMCTEM MacCOBOr0 00CTyKUBAHUS
Tema 7. OCHOBHBIC TTOHSITHS TCOpHUU CUCTEM MACCOBOI'0O 06CJ'Iy>KI/IBaHI/I$I

Tema 8. Knaccudukanus u xapakTepuCTHKH CHCTEM MacCOBOTO OOCITY>KUBAHHS

Tema 9. PexxumMbl yHKINOHUPOBAHUS CHCTEM MacCOBOTO OOCITY>KUBAHUS
Tema 10. [TapameTpsl 1 XapaKTEpUCTUKU CETEH MAaCCOBOIO OOCITYKHBaHUS

NINW W
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Tema 11. AHanuTHUECKOE MOJICIIMPOBAHIE OJHOKAHAIBHBIX CHCTEM MacCOBOTO 3
00CITy>KHBaHUS

Tema 12. MHOrOKaHaJIbHBIE CHCTEMBI MACCOBOT'O OOCTY>KUBaHUS C OJJHOPOTHBIM )
MTOTOKOM 3a5IBOK

Tema 13. OHOKaHATBHBIE CUCTEMBI MACCOBOTO OOCITY>KUBAaHHSI C HEOTHOPOAHBIM 3
MTOTOKOM 3a5IBOK

Tema 14. Pa3oMKHYTBIE CETH MAaCCOBOTO OOCTYKMBaHUS C OJJHOPOTHBIM 2

MTOTOKOM 3a5IBOK
Tema 15. 3aMKHYTBIE CETH MACCOBOT'O OOCTYKMBaHUS C OJJHOPOIHBIM

MTOTOKOM 3asIBOK 3
Tema 16. DneMeHTHI TEOPUN YUCIECHHOTO MOAETHPOBAHUS CIIy4YaifHBIX IPOLIECCOB 2
Tema 17. MapKkoBcKHE MOJIENH CUCTEM MAaCCOBOTI'O OOCITY>KMUBaHUS 3
Tema 18. Bapuaiiuy MapkOBCKHX MOJIENIEH CUCTEM MacCOBOT0O OOCIYKUBAHUS 2
Hroro no 2-my cojiep:kaTeabHOMY MOAYJIIO 30
Bcero 6a/10B 50

13. KPUTEPUU OLIEHUBAHUSA OEIJ.IEI71 YCIIEBAEMOCTH
OO6mrast orleHKa 3HAHUHM CTYICHTOB IO TUCHUTUIMHE MpoBoAuTCs mo 100-6ammpHOM miKae
COTJIACHO TaKMM KPUTEPHSM, MPUBEJACHHBIM B TaOimie HUxe. Opeanu3zayuoHHo-yueonas paboma
cmydenma B ayIUTOPUU OILIEHWBAETCS Ha OCHOBE TAaKMX KPHUTEPUEB KaK TMOCEIIAeMOCTb 3aHSITHH,
AKTUBHOCTHh BO BpPEMs MPOBEJCHUS JIEKIIMOHHBIX M MPAKTUYECKUX 3aHATUN (BOMPOCHI JIEKTOPY IO
TeMe JIEKIIMOHHOTO MaTepuaia, yuacTue B OOCYXKJIEHWU MPOWICHHOTO MaTepuaia, perieHue 3aaaq
Y CUTYallMil y JOCKH U T.IL.).

ConepxaresibHbIC
Aaep Bun paéorsi Banabl
MOYJIH
Opraan3annoHHO-y4eOHast paboTa CTyJeHTa B ayIUTOPHUHU 5
ConeprkatenbHbIi
CamocrostensHas pabora 20
MoayJib 1
Hroro 25
OpranuzannoHHO-y4eOHas paboTa CTy/IeHTa B ayJUTOPUU 5
ConeprxatenbHbIN CamocTrosrensHas padoTta 30
MOTyJIb 2 MopynbsHasi KOHTPOJIbHAS paboTa 40
Hroro 75
JK3aMeH 100
OO6mmii nror 100

Iopsaaok oueHNBAHNS Y4eOHBIX JOCTHKEHUH 00y4aI0 M XCH

OlleHKa 110 Orenka o 100- OreHka 1o rocyJapCTBEHHOH IIKaje
mkane ECTS | GamipHoM mikane | sk3ameH, audepeHIUPOBAHHBIN 3aUeT 3a4yeT
A 90-100 5 (OTIUYHO) 3a4TEHO
B 80-89 4 (xopo110) 3a4TEHO
C 75-79 4 (xopo1110) 3a4TEHO
D 70-74 3 (YAOBIETBOPUTENBHO) 3a4TEHO
E 60-69 3 (YAOBIETBOPUTEIBHO) 3aYTEHO
FX 35-59 2 (HeYIOBJIETBOPUTEIIBHO) C HE 3aYTEHO
BO3MO>KHOCTBIO IIOBTOPHOM aTTeCTalluu
F 0-34 2 (HEYIOBJIETBOPUTEINILHO) C HE 3a4TEHO
BO3MO>KHOCTBIO TIOBTOPHOM clIauul MpU
yci0BHH 00s13aTeIbHOTO Habopa
JIOTIOJIHUTEIIbHBIX 0aJIIOB
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16. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE YYEBHOI'O ITPOINECCA

YueOHble 3aHATUS TpoBonasArcs B riaaBHOM (r. [owenk, mp. I'ypoBa, a. 6) kopmyce
yHUBepcutTeTa. s mpoBeneHHs JIGKIMOHHBIX M MPAKTHYECKUX 3aHATUH TpeOyeTcs ayauTopus,
o0opynoBaHHAs MEIOBOW WM MapKEepHOU JOCKOHM, KOMIUIEKT y4eOHOU MeOenu yis CTYIEHTOB,
pabouee MecTo MPero1aBaTels.

Jia  camMoCTOSATENbHON paboThl HCHOJB3YKOTCS TEKCTOBBIE M AJIEKTPOHHBIE PECYPCHI
Hay4noii 6u0GMoTeKH YHUBEPCUTETA U JPYTUX AIEKTPOHHBIX OMOIMOTEUHBIX 0a3 TaHHBIX, y4eOHO-
METO/IUYECKOE OOecreueHue, MpeICTaBIeHHOE B Yy4eOHO-METOJUYECKOM KaOWHETE TIJIaBHOTI'O
kopiyca (aya. 601, 604, 605).

B npouecce 00yueHHs CTYAEHTHI HIMEIOT BO3MOXKHOCTD HCIIOJIb30BaTh YI€OHBIE MaTepUAIIbI
0 JUCHUILTHHE «J[MCKpEeTHBIE MaTeMaTHUYECKUEe MOJEIN», pa3MelleHHbie Ha miatdgopme Moodle
HenTpa qucranunonHoro oopaszoBanus I'OY BIIO «louHVY».

17. PEKOMEHJIOBAHHAS JIUTEPATYPA

Koa-Bo Hanu4yue

Ne IK3EMILIAPOB | 3JIEKTPOHHOM
HaumeHoBaHnme

n/n B OnM0/1MOTEKE BEpPCHHU B

TlonHY SBC

Ocnognaa numepamypa

1. Arubamosa, A. B. Maremarnueckne MOJEIH B
€CTECTBCHHBIX W OOIIECTBEHHBIX HayKaX [DJIEKTPOHHBII
pecypc] : yue6HOe mocobme / A. B. Arumbanona, /I. B. 0 +
Jlumanckuii ; Jlonenkuit Hai. yH-T. - JoHeuk : JlonHY,
2014. - Dnexrponnusie nanubie (1 daiin).

2. JIucKpeTHbIE MaTeMaTUYECKUE MOJIEITH [ DTIEKTPOHHBIN
pecypc]: yae6noe nocodue / Cocr.: B.I'.)Kutnsis,
Cropoxes B.1.; 'OV BIIO «/loHeukunii HammOHAIbHbBIN 0 +
yHuBepcute™. — Jloneuk: JouHY, 2017. — DnexTpoHHbIe
nanubie (1 daiin)

3. Kutnss, B. I'. [IporpammupoBanue B cpene CYB/]
Visual FoxPro [QnexTponnsiii pecypc] : yaeb. mocodue /
B. I'. )Kutnss ; Jloneuxuii Hatl. yH-T. - [loneuk : JlonHY,
2012. - Dnexrponusie nanubie (1 daiin).

4, [IpakTKyM MO JUCKPETHBIM MaTeMAaTUYECKUM MOJEIISM
[DnexkTpoHHBIN pecypc]: yaueOHO-MeToqruuecKoe nocodue
/ Cocr.: B.I'. Xutnss, Cropoxes B.1.; 'OY BIIO 0 +
«/loHeukuil HaMOHANIbHBIN YHUBEPCUTETY. — JlOHEeK:
JouHY, 2017. — Dnexrponnsie nanusie (1 daiin)

,ZIOI’I OJiIHUmMeéjibHas iumepamypa

5. AnucumoB  B.B. DnemeHThl = TeopuM  MaccoBOTO
oOCIIy’)KMUBaHUSI M ACHUMIITOTUYECKOTO aHaliM3a CHUCTEM:
[Yue6. mocobue s BY30B 10  CIEUUATBHOCTH
"Marematnka", "[Ipuki. MaTeMaTuka'", "JKOH. 5 -
kubepueruka"] / B.B. Anucumos, O.K. 3akycuno, B.C.
Jonuenko u ap. ; [loxg obmi. pea. B.B. Anucumona. - K.:
Buma mxk., 1987. - 248 c.

6. Bonaua M.B. 3HaKOBEII CTATUCTUYECKUN aHAIN3
IMHeHHBIX Moaeael / bonnua M.B., Cumonosa I'.1.,
Tropun I0.H. - M.: Hayka, 1997. - 288 ¢




1. Bouapos I1.I1. Teopust MmaccoBoro oOCIyKUBaHUs : y4eO.
JUId BY30B 110 HarpaBiieHu1o "[Ipuxii. MaTemaTHka u
unpopmaruka" u cren. "Marematuka" u "lIpuki. 1
matemaruka" / bouapos ILIL, [leunnkun A.B. - Mocksa :
Wzp-so PYJIH, 1995. - 529 c.

8. Bacun A.A. Monenn TMHAMHUKH KOJUICKTUBHOI'O
noBeneHus: [ /s By30B no cnenmanbsHocty "pukan.

Marematuka"] / A. A. Bacun. - M.: U3n-80 MI'Y, 1989. - 6
153 c.

9. BBenenue B Marematuueckoe MojenupoBanue : [ Yueo.
nocoOue s By3oB Harpasienus 511200 "Maremartuka.
[Mpuknagnas maremaruka'] / B. H. Ammuxmun, M. b. 20

I'utman, U. 3. Kemtep u ap. ; [ox pen. I1. B. Tpycosa. -
M.: JIoroc, 2004. - 439 c.

10. | BBenenue B MaTeMaTHUECKOE MOJICITMPOBAHHUE : [ YueO.
rocobue Jiy1s By30B Harpaienus 511200 "Maremartuka.
[Tpuknagnas maremaruka'] / B.H. Ammxmun, M.b. 11
I'mt™man, 1U.2. Kennep u ap. ; [lox pen. I1.B. Tpycosa. -
M. : Jloroc, 2004. - 439 c.

11. | I'nenenko b.B. BBenenue B Teoputo MaccoBOTO
obcyxuBanus / b.B. 'nenenko, . H. KoBanenko. - 2-e 5
u3z. - Mocka: Hayka, 1987. - 336 c.

12. | y6poB A.M. MHOrOMepHBIE CTATUCTUIECKAE METObI:
Jlst sxoHOMHECTOB M MeHemkepoB / A.M. [lyopos, B.C.

Mxwutapsn, JI.W. TpouuH. - M.: ®UHAHCHI U CTaTUCTHUKA,
1998. - 350 c.

13. | EpmakoB C.M. Kypc cratucTideckoro MoAeTupoOBaHus:
[Vueb. mocobue ajist By30B 10 CHEIUATBHOCTH
"[Mpuknamnas maremaruka'] / C. M. Epmakos, I'. A.
Muxaiinios. - M.: Hayka, 1976. - 319 c.
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14. | Kanamnukos, B. B. MaTemaTnueckrie METObI
MMOCTPOCHUS CTOXACTHYECKUX MOJIeJIei 00CTyKuBaHus /
B. B. Kanamaukos, C. T. Paues ; nn. A. T. ®omMeHko. -
M. : Hayka, 1988. - 310 c.

15. | MazanoB B.B. MoOMeHTBI OCTaHOBKH U YIIpaBiIsieMbIe
ciydaiineie Onyxaanus / Mazanos B.B., BunHuuenko
C.B. ; PAH, Cub. ota-uue ; YuT. UH-T OPUPOJ. PECYPCOB 2
; OtB. pen. JLLA. Ilerpocsn. - HoBocubupck: Hayka, Cu6.
otn-uue, 1992. - 104 c.

16. | Camapckuii A.A. MatemaTH4eckoe MOJIeTUPOBAHHE:
Wnen, metonsl, nmpumepsl / A.A. Camapckuii, 6
A.Il. Muxaiinos. — M.: Hayka, 1997. - 320 c.

17. | CeBactbsaHOB b.A. BepositHOCTHBIE MOsienu. - M. :

Hayxa, 1992. - 176 c. 2
18. | Xpucruanosckuii B.B. Pemenue 3agau MmareMaTHuecKoro
nporpammupoBanus : (Kypc nekuuit) / 71

B.B. Xpucrtuanosckuii, B.I'. Epun, O.B. TkaueHko;
Jonenxknii roc. yu-T1. - Honeux: Houl'V, 1992. - 254 c.

18. ”TH®OPMALIMOHHBIE PECYPCbI

1. —cchuika Ha KYypC ((I[I/ICKPCTHBIC MAaTEMaTUYICCKUEC MOACIIN» B CPEAC Moodle
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2. http://mathhelpplanet.com/static.php?p=sistema-massovogo-obsluzhivaniya — Maremaruueckuii
¢dbopym Math Help Planet
3. http://www.matburo.ru/ex_emm.php?pl=emmsmo — CaiiT ¢ npumepaMy pelleHHE 3a1ad 110
CHCTEME MAaCCOBOTO OOCTYKUBAHHS
4. http://math.semestr.ru/cmo/mcmo.php - CaliT ¢ OHJIAMH-KAIbKYJIATOPOM pPEIICHHS 3aaad II0
CHCTEME MAaCcCOBOTO OOCITYKHBAHHS
5. http://lib.vvsu.ru/books/Bakalavr01/page0220.asp -  Kiaccudukamnus cuCTEM MacCOBOIO
00CITy>)KUBaHUS
6. http://mondnr.ru /— MunuctepctBo oOpa3zoBanus u Hayku JloHenkoit HapomHo# pecriyOmuku
7. https://www.donippo.org/ - TOY IO «J/loHeukuit pecrnyOIMKAHCKUN  MHCTUTYT
JOTIOJTHUTEIBHOTO MEeIarOTHYeCKOro 00pa3oBaHusD)
8. http://ippo-vm.at.ua/ — Otnen matemaruku Jlonenkoro PUJIIIO
9. http://resobrnadzor.ru/ — PecnyOnukaHckas ciayk06a 1O KOHTPOJIIO W Ham3opy B cdepe
00pa30BaHUs U HAyKH.
19. MIPOT'PAMMHOE OBECIIEYHEHUE
1. Windows 7 PRO (xopniopatunas nurienszust JJOHHY Ne 46484614);
2. Microsoft Office (kopnoparusHas smnensus JOHHY nunensus Ne 46472919);
3. Microsoft Visual Studio (nuuensus mporpammbl DreamSpark nns Beicinx y4deOHBIX
3aBEICHUH);

4. JIunensuu GPL, Apache, BSD mns cBo6ogHOTO TIporpammHoro obecreuenus: FreelLab,

Scilab, R Studio, Python, Eclipse, Free Pascal, Tries Mode, Prolog, AntuBupyc Kacnepckoro,
Linux Fedora, Libre Office, Adobe Acrobat Reader, xPDF, Blender, KOMITAC-3D LT, Paint.NET,
Gimp.


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
https://www.donippo.org/
http://ippo-vm.at.ua/
http://resobrnadzor.ru/
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