MUHHCTEPCTBO OBPA3OBAHMA 1 HAYKU
JIOHELTKOM HAPOJHO# PECITYBJIMKU

I'OCYJAPCTBEHHOE OBPA3OBATEJIbHOE YUYPEXJIEHUE
BBICIIEI'O ITPO®ECCHOHAJIBHOT'O OBPA3OBAHUS
«IOHELIKMI HALTMOHAJIbHBIM YHUBEPCUTET»

®AKYJIbTET MATEMATHUKU U THOOPMAILIMOHHBIX TEXHOJIOI' Y

Kadenpa Teopun ynpyrocTa ¥ BEIYUCIUTEIBHON MaTEMaTHKA
nMeHH akagemuka A.C. KocMogaMmmaHckoro

YTBEPKJIAIO:

IYQK‘IZQP 10 H&Y}—IO-MCTOZ{I/I‘{CCKOH
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'pade y
Hﬁé// E.N. Cxaga
!
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PABOYASI [IPOTPAMMA YYEBHO¥ ANCHUITJINHBI
«IUCKPETHBIE MATEMATHUYECKHUE MOJEJIN»

YaCTHYIHO NIPAKTHKO-OPUCHTUPOBAHHAA JUCIHUILIHHA

‘ Hanpasnenue moaroToBku: 01.04.02 IMpuxnanHas MaTeMaTuKa ¥ HHPOPMATHKA

Marucrepckas nporpamma: -
IIpuknannas MaTeMaTHka ¥ WHPOPMaTHKA

IIporpamma moaroToBKHu: Maructparypa
KBanudukarus: Maructp
®opma o0yyeHus: O4Has
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Pabouas mporpamma y4eGHOH AUCIUILTHHBI «/IMCKpeTHbIe MaTeMAaTHYeCKHE MOJeH»
CoCTaBieHa Ha OCHOBaHMHM @elepalbHOr0 TIOCYIapCTBEHHOIO 0O0pa30oBaTeNbHOrO CTaHAapTa
BBICIIETO 00Opa3oBaHUs — Marucrparypa no HampasiaeHuro noarotoBku 01.04.02 Ilpuknamzas
MareMaTHKa U HH(pOpMaTHKa, YTBEP)KAEHHOTO NpHKa3oM MHHHCTEpCTBAa 00pa30BaHHS U HAyKH
Poccuiickoit @enepanuu ot «10» suBapst 2021r. Ne 13; T'ocymapcTBeHHOro 06pa30BaTEILHOTO
crangapra Beicmero obpasoBanus (I'OC BO) Jlonenkoit Hapomnoit Pecry6muku (JJHP) (mpoekra)
no HanpasieHuio moarotoBku 01.04.02 Ilpuxnmagnas maremaruka W uHpopMmatmka, [lopsaka
opraHm3anMd  y4eGHOro  mpomecca B OOpa3oBaTEeNIbHBIX  OpraHM3aIMsIX  BBICIIETO
npodeccruoHanbHOro obpasopanus Jonenkoit Haponnoit Pecny0Omnuku, yTBEpKAEHHOTO IPHKA30M
Munucrepcrsa o6pazoBanus u Hayku Jlonernkoit Haponauoit Pecry6muku ot 10.11.2017 r. Ne 1171
(c W3MEHEHMSMHM M JONOJHEHUSAMH), Yy4eOHOro IIaHAa HM OCHOBHOW NPO(ECCHOHATBLHOM
00pa30BaTeNIbHOM IMPOrpaMMBI  BBICIIET0 0Opa3oBaHUs HampaBieHds moAaroToBku 01.04.02
IIpuxnagHas MaTeMaTuka ¥ HHQOpPMaTHKa, MarucTepcKoil mporpammel: «[IpukiagHas MateMaTuka
u uHbopMarHKay», pazpadoranHbix B 'OV BIIO «J{oHenkuit HalMOHAIBHBIA YHUBEPCHTETY.

Pazpaborumk:
JloueHT Kadeapsl TEOPHH YIIPYTOCTH U
BBIYUCIIMTENIFHOM MaTeMaTHKA UMEHH

akagemuka A.C. KocMonaMuaHckoro Q &Cujq 9 B.I". XutHaa
o~

Paboyas nporpamma y4eGHOM NHCIHUILUIMHBI YTBEPXK/ACHA HA 3acelaHuy Kadeapbl TEOpHH
YIPYTrOCTH U BBIMMCIMTEIBHON MaTeMaTHky uMeHH akanemuka A.C. KocMonamuasckoro

IIpotoxon Ne 15 ot «12» anpens 2021 r.

3aBenyromuii kadeapoit : //QL

B.A. CropoxeB

Paboyas mporpamMma yueOHOM IUCHHMIUIMHEI OH0OpeHA YYeOHO-METOIMYECKOW KOMHUCCHEH
(axynpTeTa MaTeMaTHKH ¥ UH()OPMALMOHHBIX TEXHOIOTHI

ITpotoxon Ne 4 ot «14» anpens 2021 r.

Ilpencenarens y4eGHO-METOAMYECKOM KOMUCCHI e
daxynpTeTa MaTeMaTHKH U HH(GOPMAIMOHHBIX TEXHOJIOT Uit JI.W. CenskoBa




1. OBJIACTb NIPUMEHEHHWSA U MECTO JUCHUIIJIMHBI B YYHEBHOM ITPOLTECCE

VYuyebHasg aMcUUIUIMHA «J{UCKpETHblE MaTeMaTHYeCKUE MOJAEIN» SIBISETCS YacTUYHO
NPaKTUKO-OPUEHTHPOBAHHOW TUCHMIUIMHOM M OTHOCHTCA K 0a30BOW YacTu 0Opa3oBaTeNbHOU
nporpamMMsbl. [l u3ydeHHs AaHHOW y4eOHOW AMCUUMIUIMHBI HEOOXOIUMBI 3HaHHUA U YMEHH,
bopMupyemMsle npeduieCmeyIowuMy U CONYMCMEYIOWUMU OUCYUNIUHAMU — AJTOPUTMBI U
CTPYKTYpbI JaHHBIX, TeopHsi BEpOATHOCTEW M MaTeMaTHuecKas ctaThucTuka, CeTeBble TEXHOJIOIHH,
Cnyuvaiinele mporecchl, Teopust cucrteM. 3HaHMS W YMEHHUS, TOJYYECHHBIE B XOJ€ H3Y4YCHHUS
JUCLUIUIMHBL  «J{MUCKpETHbIE MaTeMaTU4YeCKHe MOJEIM» SBIAIOTCA OCHOBOM JUIsl M3y4YEeHHUs
nocnedyrowux nucUUIUIMH: HedeTkoe mMopenupoBaHue M METOIbI 00paOOTKM HEUYETKHUX NAaHHBIX,
[Tpon3BoICTBEHHAs IPAKTHKA.

2. CTPYKTYPA JUCHUIIJIMHBI

XapakTepucTruka y4eOHOM TUCIUTUTAHBI

dopma o0yueHHs

Ounas 3aouHasn

Hanpasnenne noarotoBku

01.04.02 IlpuknanHas MareMaTuka U HHPOpPMaTHKa

Marucrepckas nporpamma

[Tpuxnannas matemMaTtvka U HHGOpPMATHKa

IIporpamma nmoaroToBKu Marwuctparypa
Kpanmuduxanms Maructp
KonngecTBo comepKaTeabHbIX MOIYJICH U TEM 2 (18)

JuctummHa 6a30Boi / BApUaTUBHOM 4acTu
00pa3zoBaTenbHON MTPOTPAMMBI

ba3oBoli yactu

DOpMBI KOHTPOJIA

1 MozyNIBHBII KOHTPOJIB, 3K3aMeH B 1-M cemecTpe

I'on moaroroBku 1
Cemectp 1
KonnuecTBo 3a4eTHBIX €MHUIL 4
KonnyecTBo yacoB Bcero 144
B T.Y.:
- JICKIITMOHHBIX 18
- IPAKTUYCCKUX MJIM CEMHHAPCKUX 36
- TaOOPATOPHBIX -
- CAMOCTOSITEJILHOM pabOoThI 90
B T.4. UHJIUBUAYAJIBHOE 3aJaHHE -
HenenbHoe KOIMYECTBO YacoB 8
B T. 4.. - ayAUTOPHBIX 3
- CaMOCTOSITEIbHON PabOTHI CTY/ICHTA 5

3. OIMCAHUE JUCHUITJIMHBI

Lear wu3ydyeHuss AMCHUIVIMHBI «/lUCKpeTHbIe MaTeMaTHYecKHe MOJAEJH» —
O3HAKOMJIEHHE CTYAECHTOB CO CBOWCTBAMHM MOJEIUPYEMBIX OOBEKTOB M (DOPMUPOBAaHHE Yy HHUX
NPEJCTAaBICHUN O TEOPETHUECKUX OCHOBAX TUCKPETHBIX MaTeMaTHUECKUX Mojeneil u 06 olmacTsix
UX IPAKTUYECKOTO IPUMEHEHUS.

3agaumM: ycBOGHHME TEOPETHYECKUX OCHOB M NPAKTUYECKHX HABBIKOB HCIOJIb30BAHUS
METO/I0B IIOCTPOEHHUS U aHAJIM3a PsAAa OCHOBHBIX KJIACCOB AUCKPETHBIX MaTeMaTHUECKUX MOJIeNIeH —
MOJIeNIell CHCTEM MacCOBOTO OOCTYKHBAHUS U MOJEJICH ceTeil MacCOBOro 00CITy)KUBaHUSI.

TpeGoBanus k pe3ybTaTaM OCBOEHHs AMCHUILIMHBI, [Iponecc n3yueHus: AUCHUIIIUHBI
«JluCKpeTHBIe MaTeMaTHYeCKHe MOJICIN» HAalpaBleH Ha (OPMHUPOBAHUE SJIEMEHTOB CIETYIOLINX
komnereHuuii B coorBerctBuu ¢ ®I'OC BO PO, I'OC BO JIHP (mpoekT) mo HampaBieHHUIO
noarotoBku 01.04.02 Ipuxiagnas MaTemMaTtuka U MHQOpPMAaTHKa M OCHOBHOM NMpo(ecCHOHATbHON
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o0Opa3oBaTenbHON MporpaMmbl BhICIIero oOpa3zoBanus HampasieHuss nonaroroBku 01.04.02
[MpuknagHas MaTeMaTuka U HH(pOpMaTHKa, MarucTepckon nmporpammsl: «[IpukiagHas MaTemMaTuka
U MH(OpMaTHKa»!

Yuueepcanvnvie komnemenyuu (YK):

HaumeHoBanue kateropuu (rpymnibl) yHUBEPCAIbHBIX KOMITETEHIIHI:
«CHUCTEMHOE Y KPUTUYECKOE MBIIIJICHUE»

YK-1

CniocoOeH OoCymecTBIATh KPUTHUCCKUIN aHAIN3 MPOOJEMHBIX CUTYaIlMii Ha OCHOBE
CHCTEMHOI'0 IOJIX0/1a, BBIPA0ATHIBATh CTPATETUIO ACHCTBUI

HaumeHnoBanue kateropuu (rpymnibl) yHUBEPCAIbHBIX KOMITETEHITHI:
«Pa3paboTka 1 peanuszanus NpOEKTOB»

YK-2

Crnioco0eH ympaBIsiTh MPOEKTOM Ha BCEX ATamax ero >KU3HEHHOTO ITUKJIa

Oowenpogpeccuonanvnovie komnemenyuu (OIlIK):

OIIK-1

CriocobeHn pemarb akTyajdbHbIE 3a4a4d  (QyHAAMEHTANbHOW U TMPUKIATHOU
MaTEeMaTUKH

OIIK-4

CriocobeH KOMOMHMpOBAaTH M aJalTHPOBATH CYLIECTBYIONIME HH()OPMAIIMOHHO-
KOMMYHUKAIIHOHHBIE ~ TEXHOJOTMH  JUIA  peHmIeHus 3a7ady B o0xacTH
npoeCCHOHATBHON JIEATENIBHOCTH C Y4eToM TpeOoBaHUM HH(OpMAIIMOHHON
0€30I1aCHOCTH

Ilpogheccuonanvnvie komnemenyuu (I1K):

[1K-2

CnocobeH mpoBoauTh 00paObOTKYy M aHaIU3 HaydYHOW MH(POPMAIMH U PE3YIhTaTOB
HCCIIEIOBAHU I

[IK-5

CriocobeH ympaBisATh NPOEKTaMH, IUIAHUPOBATh HAY4YHO-HCCIIEIOBATEIBCKYIO
NESATEIIBHOCTD, aHATU3UPOBATh PUCKH, YIIPABIATh KOMaHI0M MPOEKTa

NHaukaTopbl AOCTHKEHHSI KOMIIETEHUMHA U pe3yJbTaTbl 00yudeHus. JlocTuxeHue
KOMH@TGHHHFI OLCHUBACTCA HAa OCHOBC TAKUX MHAHUKATOPOB U COOTBCTCTBYIOIIHNX WM PE3YJILTATOB

00yJeHUS:
Karteropuu
YHuBepcajbHbIe
YHHBEPCAIbHBIX HNnpnkaTopsl PesynbTarel 00yyeHus1
. KOMIeTeHINH
KOMIIeTeHIN
3HaeT Kak MPOBOAWTH Ha MPAKTUKE
YK-1. Criocoben VK-1.1. IlpuMensier | KPUTUYECKUI aHAIN3 IPOOJIEMHBIX
OCYILIECTBIIATD CHUCTEMHBIH IMOAXOM U | CUTyallHy.
KPUTHYECKUN OCYIIIECTBIISIET YMeeT NpoBOANTE Ha MPAKTHKE
aHajan3 KPUTHYECKUN aHaM3 | KPUTHYECKHIA aHAIIN3 TTPOOIEMHBIX
POOJIEMHBIX MPOOJIEMHO CUTYAaIH.
CucremHoe u N =
cUTyanuii Ha CUTyalluu YMeeT pemats 33a9u ¢ ONopor Ha
KPUTHYECKOE N
OCHOBE MMEIONITUICS] MaTepua
MBIIIICHAES
CHCTEMHOTO VK-1.2 Brnageer HaBbikamMu 1 puoOpeTaeT
noaxo/a, o ONBIT JOCTIDKEHUS 1IEJIHU B TaHHOMN
Pa3pabatriBaeT N
BbIpabaTHIBAThH o . | mpeaMeTHOH 001acTH.
CTpaTeruio JeHCTBHA
CTPATEruio YMeeT CTpOuTh allTOPUTM PEIIeHHS
N . JUTSL TOCTHYKCHHUS . .
JACUCTBUU o 3aJ1a4 ¢ ONOPOM Ha UMCIOIIUUCS
MOCTaBJICHHOH IIeTTN
MaTepuan
3HaeT Kak CTaBUTh Ha MIPAKTUKE
YK-2.1. Onpenensier P
LIeJTH U 337149 TIPOEKTa C yUETOM
YK-2. Criocoben 1eNb U 337291 M
HUMEIoIIeics nHbOpMAaIHH
YIPaBIATh MIPOEKTA, PECYPCHI,
Pazpabotka u YMeeT cTaBUTh Ha MPAKTHKE IEeTH
IIPOCKTOM Ha BCEX | HEOOXOIMMEIE JIJIsl €T
peanuzanus Y 33]1a9¥ TIPOCKTA C YUETOM
JTanax ero peanuzanuu .
MIPOEKTOB nmeroleiics napopMarmu
XKU3HEHHOTO
- YK-2.2. 3HaeT Kak pa3padarThiBaTh
PaspabatbiBaeT miaH | MOATAMHEIH IIaH pean3aluu
peaM3anny NPoeKTa B | IpPOeKTa




COOTBECTCTBHUU C €0
KU3HCHHBIM ITUKJIOM

YmMeeT pa3pabaThiBaTh MOATATHEII
TUTaH peasTu3aliuy IpoeKTa

VK-2.3. OuenuBaer u
KOPPEKTUPYET
MIPOIIECC pealn3anun

3HaeT KaK OLIEHUBATh U
KOPPEKTUPOBATh OTACIBHBIC ITAIThI
[MO3TAITHOTO IJIaHA PeaTr3aliu
MIPOEKTA.

IMPOCKTA Ha BCCX
oTamnax €ro
JKHU3HCHHOT'O ITMKJIa

YMeeT BeIpabaThIBaTh HABBIKH 10
peanu3aiuy Mo3TAHOrO MTaHa
MPOEKTA.

OomenpodgeccuoHalbHbIE
KOMIIETEeHIINH

Nuauxkaropsl

Pe3yabTaThbl 00y4eHus1

OIIK-1. CriocobeH pemaTsb
aKTyaJbHbIC 3a]1a491
dbyanamMeHTATBHON U

HPUKJIQJTHON MAaTEeMaTHKU

OIIK-1.1. OcymecTBiseT aHAIN3
Hay4YHOM JIUTEpaTyphl IS
BBISIBIICHHS aKTYaJIbHBIX 3a1a4
($byHIaMEeHTaIbHON U IPUKITAaTHON
MaTeMaTHKH

3HaeT Kak aHaJTU3UPOBATh
HAYYHYIO JTUTEPATYPY C LETbIO
BEISBJICHUS aKTyaJIbHBIX MPOOJIEM
(yHIaMEHTaIBHBIX TIPOOIIEM
(hyHIaMEHTAIbHOM U IPUKJIATHON
MaTEeMaTHKH

YMeeT aHanu3upoBaTh HAYUHYIO
JIUTEPATYPY C LIEJIBIO BBIABICHUS
aKTyalbHBIX MPOOJIEM
(hyHIaMeHTaTbHON M NPUKITaHON
MaTEeMaTHKU

OIIK-1.2. ApryMeHTHPOBaHHO
000CHOBBIBAET BBIOOP METOAA
pellieHHs] KOHKPETHOM aKTyanbHOMN
3amaun GyHIAMEHTATLHOHN U
MPUKJIATHOW MaTeMaTHKU Ha
OCHOBE TEOPETUUYECKUX 3HAHUN

Bnageer HaBbIKaMH
apryMEHTUPOBAHHOTO
000cHOBaHUS BEIOOpA
3(hPEKTHBHOTO METO/Ia PEIICHISI
aKTyaJIbHOM KOHKPETHOM 3a/1auu

YMeeT noKa3bIBaTh TEOPEMBI,
HEOOXOMMBIE IS PEIICHUS
IMOCTaBJIECHHBIX 3aa4.

OIIK-4. Criocoben
KOMOWHHPOBAThH U
aJanTHpPOBaTh
CYILIECTBYIOLINE
MH(POPMaLIUOHHO-
KOMMYHHUKAIIMOHHBIE
TEXHOJIOTHH JUIS PEIICHUS
3aJa4 B 00J1acTH

OIIK-4.1. Ucnons3yet n
KOMOWHHPYET CYIIECTBYIOIIUE
nH(pOpMAITMOHHO-
KOMMYHHKALIMOHHBIE TEXHOJIOTUH
JUTS PELICHUS TOCTABICHHBIX
3aj1a4 B o0sacTu
npoQecCHOHAIBHON AEATEIbHOCTH
C y4eToM TpeboBaHHI

Biageer HaBbIkaMu KOMOMHAIINU
cymectBytomux UKT ans perenus
[MOCTaBJIECHHBIX 3aa4.

YMeeT NpuMEHSTh HaBBIKU T10
komOuHanuu KT mist pemieHust
IIOCTAaBJIECHHBIX 3a1a4.

npodeccuoHaNbHON MHQOPMAIIMOHHOH 0€30MIaCHOCTH
JIEATEIBHOCTH C yYETOM OIIK-4.2. Anantupyer Bnageer HaBBIKamMu ajanTanuu
TpeOoBaHUi cymiecTBytomnue nHpopmannontno- | cymectBytomux UKT mis perenus
UH()OPMAITTOHHOM KOMMYHUKAIIMOHHBIE TEXHOJIOTUM | MOCTABICHHBIX 33]1a4.
0e301macHOCTH I pE€IICHUA 3a1a4 B obmactu VYMmeer NIPUMEHATh HaBBIKU 10
NpOhECCHOHATIBHOM NEATENBHOCTH | amanTanuu cymecTsyomux UKT
JUTsl pEIIEHUS TIOCTABJICHHBIX 3aa4.
IIpodeccuonaibuble
HNuaukaTopsl Pe3ysabTaThl 00y4yenus
KOMIIeTCHINH
HIIK-2.1. Brnaneet nHaBsikamu cOopa, 00pabOTKH U cUcTeMa-

[IK-2. Cnocoben
NPOBOAHUTH 00pabOTKY
Y aHAJIU3 HAy4YHOU
uHGOpMAIUH U
pe3yJIbTaToB
HCCIEA0BAHUN

OcymecTBiser coop,

CHCTEMAaTH3aIHIO U
OTICHKY TTEPCIIEKTHB
pe3yIbTaTOB HAYIHBIX
HCCIJIEJOBAHNH B

00paboTKy,

TU3alWH, a TAKXKE OCHKU IICPCIICKTUB UCII0JIB30-
BaHUA PC3YyJIbTATOB HAYYHBIX I/ICCJ'IC,I[OBaHI/Iﬁ B
o0macTu I[I/ICKI)CTHOI?I MaTCMaTUKH.

YMeeT oCyIIecTBIATE COop, 00paboTKy U
CHUCTEMAaTH3AINIO PE3YIbTATOB HAYIHBIX
HCCIICAOBAHUM.




o0macTu KOMITBIOTCPHO-
MaTeMaTU4YCCKOI o
MOACIIUPOBAHUS

YMeeT o1leHUBaTh NEPCIEKTUBBI UCIIONIb30BAHUS
pe3ynbTaTOB HAYYHBIX HCCIENOBaHMMA B 001acTH
JUCKPETHON MaTeMaTHKHU.

UIIK-2.2. T'otoBUT
MaTepUaJbl JJIs HCCIe-
JloBaTeJIbCKHUX 0a3
JTAaHHBIX U JICMOHCTpa-
IUOHHBIC MATEPUAITHI TI0
METOJaM M pe3yjIbTaTaM

Brnageer naBbikamu co3aaHus 0a3 TaHHBIX U
3aIOJTHCHUE X COOpPaHHBIMY MaTepHaa Mo
HCcCIeayeMoi mpooieme.

VMeer co3naBaTs 0a3bl JaHHBIX.

YmMmeeT cobupaTh HEOOXOAUMBIE TaHHBIC IS
3aII0JIHEH NS 0a3bl JaHHBIX.

YIPaBISTh
MIPOEKTaMH,
IJJAHUPOBATH HAYYHO-
HCCIIEA0BATEIBCKYIO
JIeATENBHOCTD,
aHAJIU3UPOBATH
PHUCKH, YIPABIATH
KOMaHJ0H IPOEKTa

TIJIAHUPOBAHUC TTPOCKTA

ABTOPCKEX | YMeer cTpyKTypHpOBaTh COOpaHHBIC TaHHEIC
WICCJICIOBAHU,
HIIK-5.1. 3HaeT KaK IIaHUPOBAThH MTPOCKT.
IIK-5. Crocoben OcymiecTBiseT

Vmeer MJIAaHUPOBATh MTPOCKT.

WIIK-5.2. AHanusupyer
BO3MOXHBIC PUCKU
peanu3aiuu mpoeKTa

3HaeT KaK aHAIM3UPOBATH BO3MOXKHBIC PUCKH
peann3alyy IpoeKTa.

YMeeT aHanu3upoBaTh BOZMOKHBIE PHUCKU
peaau3aluy MpoeKTa.

UIIK-5.3. Pactipenensier
(QYHKIUH MEXKIY
YYaCTHUKAMH KOMaH/Ibl,
peanu3yronieit mpoeKT

3HaeT Kak pacnpenensiTh QyHKIUU MEeXIy
YYaCTHUKaMH KOMaH]Ibl, pEaJIN3YOLIeH IPOEKT.

YMeer pacnipeienaTs QYHKIMHA MEKITY
YYaCTHUKAMU KOMaH/Ibl, PEalIU3YIOIIEH MPOEKT.

4. ®OPMbBI OPTAHU3ALIMHA YYEBHOT'O TPOIIECCA W COJIEPKAHUE
TACIATITAHBI

I[I/ICI_II/IH.HI/IHa «I[I/ICerTHBIe MAaTCMAaTUYCCKUEC MOACIIN>» IMPEAYCMATPpUBACT CJIICAYIONIUC
(GopMBI OpraHU3aIK Y4eOHOTO Mpolecca: JEKIUH, MPAKTUYCCKHE 3aHSATHS, CaMOCTOSATEIBHYIO
paboTy CTyEeHTOB.

Marepuan  w3maraercsi € WCIOJNB30BAaHHEM  OOBSCHUTEIBHO-WILTIOCTPATUBHBIX,
9BPUCTHUYCCKUX U HCCICAOBATCILCKUX MCTOJOB MpCrIOoAaBaHHA. HpI/I IMPOBCACHNU J'IGKI_[I/II\/'I nu
NPaKTUYECKHUX 3aHITHH UCIIOJIB3YIOTCS pa3gaTOuyHbIe MaTepPHAIbI.

B ydeGHOM mpollecce MUPOKO MPUMEHSIOTCS aKTUBHBIE (DOPMBI TPOBEACHUS 3aHSITUN
(pa300p KOHKPETHBIX CUTYaIlul, TUCKYCCHUs, TIOJIEMUKA), BHEAYIUTOPHAS CAMOCTOsITeIbHAs padoTa,
OaJTbHO-PEUTUHTOBAsI CUCTEMA OLEHKH YCIIEBAeMOCTH, JIMYHOCTHO-OPUEHTUPOBAHHOE OOYYCHHE,
npobnemMHoe oOyueHue. B ydueOHOM mpolecce paccMaTpUBAIOTCS 3a7a4yd, MaKCUMalIbHO
npuOJIMKEHHbIE K  KOHKPETHBIM  TPAaKTUYECKUM  CHUTYyalUsM, CaMOCTOSATENbHas paborTa;
KOHTPOJIbHBIE PAOOTHI.

CamocrosTenbHas paboTa CTYACHTOB MpPEIyCMaTPUBACT MOJATOTOBKY K MPAKTUYECKUM
3aHSATHUSM, TIOATOTOBKY KOHCIIEKTOB IO OTACIHHBIM BOIIPOCAM M3YYaeMBIX TEM, U3yUCHHE YIeOHOU
Y METOJMYECKOU JIUTEPaTypBhl.

Temarnueckuil miian «/{uckpernpie MaTeMaTHYecKue MOJIEJTH»

Tembl \ Bomnpocsl TeMbl

CoaepxaresabHbiil Moayab 1. O0mue BONpochbl KOHIENIMH TEOPETHYECKOI0
MOJeJHPOBAHUS

1. O6mwme MoHATHS TEOPUH
CUCTEM

[Monaruss cucrembl u Komiuiekca. CTpykTypa ©  (QyHKIUS.
Opranm3zanus. CoiictBa cucreMm. DddextuBHoCcTh. [lapamerpsr u
xapakrepuctuku. [Iporecc. Knaccudukanus cuctem u mporeccos.

OcHoBHbIE TpeOoBaHus K Mojenu. Kinaccudukaiys Moenei.
ITapameTrpuzanus Moxaenei.

2. OO1re NoHATHS TEOPUHU
MOACIINPOBAHUA

3. OOmas xapakTepuCTHKa
3ala4 MOJCIIUPOBAHUA

Pa3zpaboTka Mmonenu. AHanu3 xapakTepucTuk. CHHTE3 CHCTEMBI.
JleTanbHbli aHAJIN3 CUHTE3UPOBAHHON CUCTEMBI.




4. OOmas xapakTepucTHUKa
METOJIOB MOJICIIMPOBAHUS

Apanutnueckue Metoabl. Yuciaennble MeToasl. CTaTUCTHYECKUE
MCETO/BI. KOMGI/IHI/IpOBaHHBIe METOAbI

5. CnyyaiiHble BETMYUHBI -
OCHOBHBIE MOHATHUS U
orpezeneHus

CoOwiTHE, BeposTHOCTh. CiyuaiiHas BeTUunHaA. 3aKOHBI
pacrpeesieHuit cydaiHbIX BEIUYHMH. 3aKOH pacipeeieHus
JIUCKPETHOM CITy4ailHON BETWYMHBI. 3aKOH pacrpeeIeHUs
HEIPEPBIBHON CIIy4allHON BEIUYMHBI. YHUCIIOBBIE XapaKTEPUCTUKU
ClIy4ailHbIX Ben4YnH. HauansHbie MOMeHTHI. LleHTpanbHbIe
MOMEHTBHI.

6. [IpousBosmias
(GyHKLMS ¥ TUITOBBIE
pacnpeneneHus CaydaHbIX
BEJTMYUH

[TpousBoasmias ¢hyHKIMs U mpeodpazoBanue Jlarmaca.
[pousBonsmas ¢pyukmus. [Ipeodpazoanue Jlamnaca. Tunossie
pacnpeneneHus ciaydaiHbeIX BennyuH. Pacnpenenenue [Tyaccona.
I'eomerpuueckoe pacnpeneneHue. PaBHOMEpHBIN 3aKOH
pacnpeneneHus. DKCIIOHEHIMAIbHbINA 3aKOH paclpeeIeHus.
Pacnipenenenue Opnanra. HopmupoBanHoe pacnpezeneHue
Opaanra. ['unepskcnoHeHIHaIbHOE pacpeieiCHUE.
['unepapiaaHroBCcKOE pacipeieeHUe.

ConepxatesibHbI MOTYJIb 2. Moaeu cucTeM MacCOBOr0 00CYKMBAHUS

7. OCHOBHBIE ITOHSITUSI
TEOPUU CUCTEM MacCOBOTO
o0cITy>)KMBaHUS

Cucrema  maccoBoro  oOcmyxuBanusi. CeTb  MaccoBOTO
oOciyxxuBanus. [loTok 3asBOK. J[MHTENBHOCTH OOCTYKHBAaHUS
3as1B0K. CTpaTeruu ynpasjieHUsl HOTOKAaMH 3asBOK.

8. Knaccudukamnus un
XapaKTEPUCTUKU CHCTEM
MaccoOBOTO 00CTYKHBaHUS

Knaccudukanust Mopeneir maccoBoro oOciyxuBaHus. ba3zoBbie
monenu. CereBble mozaenu. Ilapamerpsl u xapakrtepuctuku CMO.
[Tapamerpsr CMO. O603nauennss CMO (cumBonuka Kengamnna).

9. Pexumbl
(YHKIIMOHUPOBAHUS
CHCTEM MacCOBOTO
o0CTyXKBaHUS

Pexxumbr  dyakunonupoBanus CMO. Xapaktepuctuku CMO c
OJIHOPOJHBIM MOTOKOM. Xapaktepuctuku CMO ¢ HEOJHOPOIHBIM
MOTOKOM 3asIBOK.

10. ITapameTpsl u
XapaKTEPUCTUKU CETEU
MaccoBOTO 00CTYKHBaHUS

[Tapametpsr u xapaktepuctukun CeMO. Ilapamerper CeMO.
Pexxumbr pynkimonupoBanust CeMO. Xapakrepuctuku CeMO.

11. AHnanutHueckoe
MOACIIUPOBAHUC
OJTHOKAHAJIbHBIX CHCTEM
MaccoBOro 00CITY)KHBaHUS

Onnokananbaple CMO ¢ OZHOPOAHBIM  TOTOKOM  3asIBOK.
XapaKkTepuCTUKU HKCTIOHEHIIMATBHOMN CMO M/M/1.
XapakTepuCTUKH HEAKCIIOHCHIIMATEHON CMO M/G/1.
XapaKkTepuCTUKU HEAKCIIOHEHIIUAIbHOM CMO G/M/1.

Xapakrepuctuku CMO o6mero Buga G/G/1. Ananus CBOKCTB
onHoka"ansrHOM CMO.

12. MHorokaHajabHbI€ CHC-
TEMBI MaCCOBOT'O 0OCITYKH-
BaHMS C OTHOPOJHBIM
IIOTOKOM 3asIBOK

Xapaktepuctuku MHOTokaHainbHO CMO M/M/K. AHanu3 cBOMCTB
MHorokaHanbHoit CMO.

13. OpgHOKaHAIbHBIE
CHCTEMBI MaCCOBOTO 00CITy-
JKUBAHUS C HEOJHOPOTHBIM
MIOTOKOM 3asIBOK

OpnokananpHple CMO ¢  HEOJHOPOJHBIM IOTOKOM  3asiBOK.
Xapakrepuctuku u cBoiicta JIO BII. XapakTepucTuku 1 CBOMCTBa
JO OIl. Xapakrtepuctuku u cBoiictBa JIO AlIl. 3akonsl
COXpaHEHHS.

14. Pa3oMKHYTBIE CETH
MaccoBOT0 00CITY>)KHBaHUS
C OZTHOPOJIHBIM MTOTOKOM
3as1BOK

PazoMkHyTBIE 3KCTIOHEHIIMATBHBIE CeMO ¢ OAHOPOIHBIM MOTOKOM
3asBoK. Onucanue pa3oMKHYTHIX. Pacuer koa¢uimenToB nepeaay
M WMHTEHCUBHOCTEN MOTOKOB 3asiBOK B y3nax PCeMO. IlpoBepka
ycioBusi OoTcyTcTBHsl meperpy3ok B CeMO. Pacuer y3710BBIX
xapaktepuctuk PCeMO. Pacuer cereBbix xapakrepuctuk PCeMO.
AHanu3 cBoicTB pa3oMKHYThIX CeMO.
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15. 3amkHyTHIC CETH
MaccoBOr0 00CITY)KHBaHUS
C OZTHOPOJIHBIM MTOTOKOM
3as1BOK

3aMKHyThIe 3KcrnoHeHIMaabHble CeMO ¢ OAHOPOIHBIM MOTOKOM
3asaBoK. Omnmcanue 3aMkHYThIX CeMO. Pacuer ko3¢dduinuenToB
nepenay B yznax 3CeMO. Pacuer xapakrepuctuk 3CeMO. Ananuz
cBOCTB 3aMKHYThIX CeMO.

16. DrnemeHTH TEOPUU
YHCIIEHHOTO
MOJIETITUPOBAaHUS U
CIIyYalHBIX MPOIIECCOB

UucneHHOE MOJENUpPOBaHHE (MOJAETH CIIYYalHBIX MPOIIECCOB).
[lonsTne ciyyailHOro mporecca. CnyyaiiHble MpOLECCHl C
JTUCKPETHBIMU COCTOSHUSIMU. [lOHATHE MAapKOBCKOTO CIIy4ailHOTO
npouecca. [lapaMeTrppl MapKOBCKOrO CIy4allHOro Ipolecca.
XapakTepuCTUKU MapKOBCKOIO CIy4yalHOro mpouecca. MeTobl
pacuera  MapKOBCKMX  MOJENEH. OIProJu4eckoe  CBOMCTBO
CIy4alHBIX MPOUECCOB. MapKOBCKHE MPOLECCH € AUCKPETHBIM
BpeMeHeM. MapKOBCKHE POLECCHI C HEMPEPBIBHBIM BPEMEHEM.

17. MapxkoBckue Moaenu
CHCTEM MacCOBOTO
o0CTyKUBaHUS

OnHoOKaHaIbHAS CMO 0c3 HAKOITHTEJIS (M/M/1/0).
MuorokananpHass CMO 6e3 makonutenst (M/M/N/0).

18. Bapuanuum MapKOBCKHX
MOJIEJIEH CUCTEM MaCCOBOTO
o0CTyKUBaHUS

OnnokananeHas CMO ¢ HakomuTeNeM OIPAaHMYEHHOW EMKOCTH
(M/M/1/r). Onnokananbaas CMO ¢ HakonUTENeM HEOTpaHUICHHOM
emkoctn (M/M/1). MmuorokanaibHass CMO ¢ HakomuTenaem
orpannyeHHoil &émxoctn (M/M/2/1). OpnokanansHass CMO c
HEOJTHOPOJHBIM  TOTOKOM  3aBOK W OTHOCHUTEIHHBIMU
PUOPUTETAMHU.

Crpykrypa nucuMnnHbl «/[MCKpeTHbIE MATEeMaTHYeCKHEe MO/IeJIU» 10 BUAAM y4eOHOo

ACeATCIbHOCTH

TEM

Ha3zpanus CoAepKaTECJIbHbIX MOIIyJ'ICﬁ H

KoanyecTBo yacoB

Ounas gopma 3aounas ¢popma

00y4eHust 00y4eHust
B T.4. B T.4.
S |2 S | B
: |5 : | 5
8 | & 8 | &
g S o S
= =~ S = ~ S
o = 3} g &= o = = 8 e
D i S =S D & o =S
Q Q [=F S < Q [P] (=" S <
m = E O a| M = = O a

Conep:kareabHblii MoayJb 1. O0uue BONPOCHl KOHUENIUHA TEOPETHYECKOT0

BCIIMYHMH

MOJEJIHPOBAHMSA
Tema 1. OOmIME TOHATHS TEOPUU CHCTEM 8 1 2 5
Tema 2. O01UE TOHATHS TEOPUU 8 1 2 5
MOJICJINPOBAHUS
Tema 3. O0mas xapakTepUCTHKA 33729 8 1 2 5
MOJIETTUPOBAHUS
Tema 4. O0mas xapakTepUCTHKA METOOB 8 1 2 5
MOJICJINPOBAHUS
Tema 5. CnyuaiiHble BETUYHHBI - OCHOBHBIE 8 1 5 5
MTOHSITHS U ONPEJIeIeHUS
Tema 6. [TpousBoasiias GyHKIHS U
TUIIOBBIE PACIIPEEIICHUS CITydYalHbIX 8 1 2 5

HTroro no cogepxkaresbHomy Mmoayarw 1 | 48 6 12 30




Coaep:xaresbHbIN MOTYJIb 2. Moae/ CHCTEM MAacCOBOr0 00CTyKUBAHMS

Tema 7. OCHOBHBIC TTOHATHS TCOPUU CUCTEM 8 1 2 5
MacCOBOTO 00CTY)KUBAHHSI

Tema 8. Knaccudukanus u xapakTepuCTUKA

8 1 2 5
CHCTEM MacCOBOT0 00CIyKHBaHUs

Tema 9. Pexxumbl pyHKIIOHUPOBAHMS
CHCTEM MAacCOBOT0 0OCITY)KUBAHUS

Tema 10. [TapameTps! U XapaKTEpUCTUKH
ceTel MaccoBOro 0OCITy>KUBAHUS

Tema 11. AHanuTu4yecKkoe MOJICIUPOBAHUE

OJTHOKAHAJIBLHBIX CHCTEM MAacCOBOTO 8 1 2 5
00CITyK1BaHHS

Tema 12. MHOrokaHajJbHEIE CHCTEMEBI

MaccOBOTO OOCITYXHBaHUS C OTHOPOAHBIM 8 1 2 5

ITIOTOKOM 3a54BOK

Tema 13. OnHOKaHAJIBHBIE CUCTEMBI
MaccOBOTO OOCITYXHBaHUS C HEOJHOPOIHBIM 8 1 2 5
MTOTOKOM 3a5IBOK

Tema 14. Pa3oMKHYTBIE CETH MacCOBOTO
00CTy>KMBaHHS C OJHOPOTHBIM 8 1 2 5
MMOTOKOM 3asiBOK

Tema 15. 3aMKHyTBIE CETH MacCOBOTO
00CTy>KMBaHHS C OJHOPOIHBIM 8 1 2 5
MTOTOKOM 3asIBOK

Tema 16. D1eMeHTHI TEOPUN YHCIEHHOTO
MOJIETTMPOBAHMS CIyYaiHBIX IPOLIECCOB

Tema 17. MapkoBckue MOJEIHN CUCTEM
MacCOBOTO 00CTY)KUBAHHMSI

Tema 18. Bapuanmm MapkoBCKUX MOACIICH 8 1 2 5
CHUCTEM MAaCCOBOI'O 06CJ'Iy>KI/IBaHI/I$I

HToro no conep:xxkarejibHOMY Moayai 2 | 96 12 24 60
Bcero yacos 144 | 18 36 90

5. TEMATUKA JIEKHUOHHBIX, IPAKTUYECKUX U TABOPATOPHBIX 3AHSATUI
TeMBI JJeKIIMOHHBIX 3aHATHH

KoanuectBo

Ha3sBanue TemMbl 4acoB
Ounas ¢popma

©

=
=
=

OO61Ive MOHSTHS TEOPUU CUCTEM

OO1u1re NOHATUS TEOPUU MOJETHPOBAHHUS

OOm1ast XapaKTEpUCTHKA 3a/1a4 MOJICIIUPOBAHUS

OO6m1ast XapaKTeprUCTHKA METOJIOB MOJICITUPOBAHUS

CﬂyqaﬁHBIG BCJIMYMHBI - OCHOBHBIC TIOHATHUS U ONIPCACIICHUA

ITpousBopsiiast GyHKIUS ¥ TUIIOBBIE PACHpPEIENECHNs CITyYailHbIX BEJIMYNH

OCHOBHbBIC TOHATHUS TCOpHUU CUCTEM MACCOBOI'O OGCHy)KI/IBaHI/IH

Krnaccudukanus n XxapakTepuCTUKH CHCTEM MacCOBOTO OOCITY)KMBaHHS

OO NOUTAIWIN|F-

Pexumbl QyHKIIMOHUPOBAHUS CHCTEM MacCOBOT0 00CTYKUBaHUS

=
o

[TapameTphl U XapaKTEPUCTUKU CETEH MacCOBOTO OOCITYKUBAHHS

[ERN
[ERN

AHaIUTHYECKOE MOJICITUPOBAHNE OJHOKAHATIBHBIX CHCTEM MacCCOBOTO
00CITyKHBaHUS

N R
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12 | MHOrokaHaJIbHBIE CHCTEMBI MACCOBOTO OOCTY)KMBAHHUS C OJTHOPOIHBIM 1
MTOTOKOM 3asIBOK

13 | OnHOKaHAIBHBIE CHCTEMBI MACCOBOTO OOCTY>KUBAHUS C HEOTHOPOIHBIM 1
MTOTOKOM 3asIBOK

14 | Pa3oMKHYTBIE CETH MacCOBOTO OOCITYKUBAHHS C OJTHOPOIHBIM 1
MTOTOKOM 3asIBOK

15 | 3aMKHYTBIE CETH MAacCCOBOTO OOCTY>KMBAHUS C OJTHOPOTHBIM 1
MTOTOKOM 3asIBOK

16 | DnemMeHTHI TEOPHUH YHMCICHHOTO MOJICITUPOBAHUS CITyJalHBIX MTPOIIECCOB 1

17 | MapkoBCKHE MOJIENTH CUCTEM MAaCCOBOT'0 00CTYKHUBaHHS 1

18 | Bapumanuu MapKOBCKHUX MOJIEJIEH CHCTEM MacCOBOTO OOCITYKUBAHUS 1

Bcero 18

Texctpl nekuuit nmpuBeneHsl B: 3nMekTpoHHbIH YMKJ] Ha kadenpe Teopuu ynpyrocta u
BeIUHCHUTENBHON MaTeMaTuku uM. akan. A.C. Kocmomamuanckoro; Moodle

Tembl NIpaKTHYECKUX 3aHATHH

KoauyectBo
15?1 Ha3Banue TeMbl JacoB
Ounas ¢popma
1 OcCHOBHbBIE IOHATHSI, UCTIONb3yeMbIE B MoearpoBanuu. O01acTh 2
MIPUMEHEHUSI MOICITUPOBAHUSL.
2 O06acTh MPUMEHEHHST MOJICITUPOBAHUSI. 2
3 Pemienue 3a1a4 aHayiM3a U CUHTE3a, HAIIPABJICHHBIX Ha MOCTPOCHUE
ONTUMAJIbHBIX CUCTEM B COOTBETCTBUU C BHIOPAHHBIM KPUTEPUEM 2
3¢ EKTUBHOCTH, KaYeCTBEHHAs XapaKTEPUCTHKA (TapaMeTphl U
XaPAKTEPUCTUKH ) JTFOO0M CHCTEMBI
4 KavecTBeHHast xapakTepucTHKa (TapaMeTphl U XapaKTEPUCTUKN) 000 2
CHCTEMBI
5) ITponecc, kmaccudukaysi CHCTEM U MPOIECCOB 2
6 Mopenb, kiraccuukammsi MOJECH. 2
7 ITapamerpuzanus Mozaemei. 2
8 3agaun MOAECTUPOBAHUS; Pa3pabOTKa MOICIIH. 2
9 Metoapl MOACTUPOBAHUS. 2
10 | DnemeHThI TeOpuH BeposTHOCTEH. OCHOBHBIE TIOHATH: COOBITHE, 2
BEpOSITHOCTH, ciiydaitHas BeinnunHa (CB).
11 | 3axoHsl pacupenenenus: nuckpetHoi CB, HenpepbiBHOM CB 2
12 | Yucnossie xapakrepuctuku CB. [IpousBoasmas GyHKIus. 2
13 | IlpeobpazoBanue Jlamnaca. 2
14 | Tunossle pacupenencHus CB 2
15 | Cucrema maccoBoro oociyxkuanus (CMO). luciummza 6ydepusammm. 2
16 | JucuuruimHa 00CTyKUBaHUS 2
17 | Cetp maccoBoro oocinyxkuBanus CeMO). [ToTok 3asiBOK U €ro OCHOBHAs 2
XapaKTePUCTHKA — MHTEHCUBHOCTb.
18 | OcHoBHBIC BUJIBI (THIIBI) CITy4alHBIX IOTOKOB. 2
Bcero 36

[1naHbl MPaKTUYECKUX 3aHATUHI C YKa3aHUEM PaCCMaTPHUBAEMBIX BOIIPOCOB M BBIIOIHIEMbIX
3aJaHuii IpUBeJeHBI B 31eKTpoHHbI YMK/I Ha kadenpe Teopuu ynpyrocTd U BBIUHCIUTEIEHON
marematuku uMm. akag. A.C. Kocmomamuanckoro; Moodle



6. OPTAHU3AIIUA CAMOCTOATEJBbHOM PABOTHI CTYJIEHTOB

11

Ne
n/n

HasBanune TeMbI

KoanuectBo
4acoB

Ounas ¢popma

OO0mme nousiTHs Teopum cucreM. [TOHATHS CCTEMBI 1 KOMILJIEKCA.

Crpykrypa u ¢pyaknus. Opranuzaius. CBoiicTBa cucteM. I (HEKTHBHOCTS.

[TapameTpsr u xapakrepuctuku. [Iponecc. Knaccudukanus cucreM u
IIPOIIECCOB.

OO0uye MOHATUS TEOPUH MOJeTupoBaHus. OCHOBHBIE TPeOOBaHHUS K
moenu. Kiraccuduxarms mozgeneit. [lapamerpusarust Moeen.

OO0mas xapakTepucTHKA 3a/1a4 MojieJiupoBanus. Pa3paborka mozenu.
AHanu3 xapaktepucTuk. CUHTE3 CUCTeMBI. JleTalIbHbINA aHaIu3
CUHTE3UPOBAHHON CUCTEMBI.

OO0masi XapakTepUCTUKA METOA0B MOJAEJIHMPOBAHNSA. AHATTUTUYECKHE
MeTozbl. Uncnennble MeTobl. CTaTUCTUYECKIE METO/IBI.
KomOuHMpOBaHHBIE METOIBI

Cay4aiiHble BeJIMYMHBI - OCHOBHbIC IIOHATHS U OINPeeICHHS.
CoOpiTHe, BeposTHOCTh. CityyaiiHasi BeIMYMHA 3aKOHBI pacrpe-AeIeHni
CITy4alHBIX BEJIMYMH. 3aKOH PaCIpPECICHUS JUCKPETHON CITydaitHOM
BEIMUYMHBI. 3aKOH PACIPEIEIICHUS HEIPEPBIBHOM CITy4aliHOW BETMYUHBI.
UucnoBble XapaKTEPUCTUKU CITy4alHbIX BEIMYUH. HauanbHbIe MOMEHTBI.
[{eHTpanbHbIE MOMEHTBI.

IpousBoasimas pyHKIMS ¥ TUTIOBbIE pacnpeaeeHus CJIyYalHbIX
BesuuuH. [IpomsBopsimas GyHkims 1 npeodbpazoBanue Jlamaca.
[TpowmzBomsmas pynkius. [IpeodpazoBanue Jlamnaca. TunoBbie
pacrpeneneHus citydaiiHbix BenuuuH. Pacipenenenue Ilyaccona.
I'eomeTrpuueckoe pacripeneneHue. PaBHOMEpHBIN 3aKOH paclipeie-JIeHHUs.
DKCIOHEHLMANIBHBIN 3aK0H pacnpenaenenus. Pacripenenenne OpaHra.
HopmupoBanHnoe pacnpenenenre Jpianra. [ unepskcrioHeH-IUaaIbHOe
pacnpezeneHue. I unepapiiaHroBckoe pacpeieeHue.

OcHOBHbIE MIOHATHS TEOPUHU CHCTEM MACCOBOT0 00CTYKUBAHUS.
Cucrema maccoBoro oociykuBanusi. CeTb MacCOBOTO 00CTYKUBAHHSL.
[ToTok 3asBOK. /[nmuTensHOCT 00CTYKMBaHUA 3asiBOK. CTpaTeruu
yIpaBJIeHHUS TOTOKAMH 3asIBOK.

Knaccndurkanus u XapakTepucTHKH CHCTEM MAaCCOBOI0
odcay:;kuBaHus. Kinaccudukaiust Mmoaesneit MaccoBOTO 00CTyKHBAHUS.

bazoBbie monienu. CereBbie Moaenu. [lapamerpsl u xapaktepuctuku CMO.

[Tapamerpsr CMO. O603Hauennst CMO (cumBonuka Kennana).

PesxxuMbl (yHKIIMOHMPOBAHMS CUCTEM MACCOBOI0 00CTYKUBAHMS.
Pexxumbl pynkiponupoBanus CMO. Xapakrepuctuku CMO ¢
OJTHOPOJIHBIM OTOKOM. XapakTepuctTuku CMO ¢ HEOJHOPOIHBIM
MMOTOKOM 3asIBOK.

10

ITapameTpbl U XapaKTEePUCTUKH ceTeil MacCOBOIro 00CITyKU-BAHMS.
ITapametpsl u xapakrepuctuku CeMO. [Tapamerpsr CeMO. Pesxxumel
¢dbyakmonupoanus CeMO. Xapakrepuctuku CeMO.

11

AHAJIMTHYECKOE MO/IeINPOBAHNE OJHOKAHAJILHBIX CHCTEM MACCOBOI0
oocay:;kuBanmus. OgHokananbabie CMO ¢ 0AHOPOAHBIM MOTOKOM 3asIBOK.
XapakTepucTUKH dKkcroHeHmansHoit CMO M/M/1. XapakTeprucTHKI
HeskcnoHeHmansHo CMO M/G/1. Xa-pakTepucTuku
HeakcnoHeHnmanbHoit CMO G/M/1. Xapakrepuctuku CMO o61iero Buaa
G/G/1. Aganus cBoiicTB onHoKaHaisHOH CMO.
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12

MHoOrokaHajJibHbIe CHCTEMbI MACCOBOT0 00CTYKUBAHUSA C
OJHOPOJAHBIM MOTOKOM 3asiBOK. XapaKTepUCTUKN MHOroKkaHaibHO CMO
M/M/K. Axanmu3 cBoiicTB MHOTOKaHaIbHON CMO.

13

OnHokaHAJIBbHbIE CHCTEMBbI MACCOBOT0 00CTY:KMBAHHUSA C
HEOJHOPOJAHBIM NMOTOKOM 3asiBOK. OiHokaHabHbIe CMO ¢
HEOJHOPOAHBIM ITIOTOKOM 3asiBOK. XapakTepucTHku u cBoiictsa J1O BII.
Xapakrepuctuku u cBoiictBa J1O OIl. Xapakrepuctuku u cBoiicta J[O
All. 3akoHbI cOXpaHEHUSI.

14

Pa3oMKHyTBIe ceTH MacCOBOIr0 00CIYKMBAHUSA C OTHOPOTHBIM
MOTOKOM 3asiBOK. PazoMKkHyTbIe sKcnioHeHManbHble CeMO ¢
OJIHOPOJIHBIM TOTOKOM 3asiBOK. Onrcanue pazoMkHyThix CeMO. Pacuer
KOX(PUIMEHTOB Tiepeaad ¥ MHTCHCUBHOCTEH MOTOKOB 3asBOK B y3J1aX
PCeMO. IIposepka ycioBus orcyTcTBUsA neperpy3ok B CeMO. Pacuer
y3710BbIX XapakTepuctuk PCeMO. Pacuer ceTeBbIX XapaKTepUCTHK
PCeMO. Ananu3s cBoiicTB pa3oMKHYTHIX CeMO.

15

3aMKHYTBbIe CeTH MaCCOBOI0 00CIY:KMBAHUS ¢ OJHOPOJIHBIM MOTOKOM
3asiBOK. 3aMKHYTbIE SKCITOHEeHIHMaIbHbIe CeMO ¢ 0JTHOPOJHBIM TOTOKOM
3asBoK. Onucanue 3aMkHYThIX CeMO. Pacuer ko3¢ durmenToB nepenay B
y3nax 3CeMO. Pacuer xapaktepuctuk 3CeMO. AHalIU3 CBOMCTB
3aMKHYTBIX CeMO.

16

DJIeMEHThI TEOPHH YMCJICHHOI0 MOICJTUPOBAHUA CJIYYAHHBIX
npoueccoB. YrcieHHOe MOIETMPOBAHUE (MOACIN CIIYYalHBIX MTPOLIECCOB).
[Tonsarue ciayyaiinoro npoiecca. CirydailHble POLECCHI C TUCKPETHBIMU
cocTrosiHUAMU. [IoHATHE MapKOBCKOIO CilydailiHOro npouecca. [lapamerper
MapKOBCKOT'0 CIIy4aiiHOTr0 Mporiecca. XapakTepUCTUKA MapKOBCKOTO
CJIy4aifHOro npouecca. Meroisl pacuera MapKOBCKUX MOJCIIEH.
DproJinyecKoe CBOMCTBO CIIy4alHbIX MPOIECCOB. MapKOBCKHE MPOIIECCHI €
JMCKPETHBIM BpeMeHeM. MapKOBCKHUE MTPOLIECCHI C HEMPEPHIBHBIM
BPEMEHEM.

17

MapkoBcKue MO/eIH CHCTEM MACCOBOT0 00CTy:KMBAHUSA.
OpnnokanansHast CMO 6e3 Hakonurens (M/M/1/0). MHorokananmsHast
CMO 6e3 nakonmurens (M/M/N/0).

18

Bapuanyu MapkoBCKHX MojieJieii CHCTeM MacCOBOIr0 00CTyKUBAHUS.
OnnokanansHast CMO ¢ HakonuTeneM orpaHndeHHon emkoctu (M/M/1/r).
OnnokanansHasgs CMO ¢ HakOIUTEIEM HEOTPAHUYEHHON €MKOCTH
(M/M/1). Muorokananpaass CMO HakoIUTeIeM OrpaHHYEHHON EMKOCTH
(M/M/2/1). OnrokanansHass CMO ¢ HEOTHOPOIHBIM ITOTOKOM 3asiBOK U
OTHOCHUTEIIbHBIMU IPUOPUTETAMHU.

Bcero

90

ConepkaHue CaMOCTOSATCIBHOW (B T.4. HMHIWBHIYaabHOH) pPabOTHI

Io TeéMaM H

METOJMYECKUE PEKOMEHJAIMU IO €€ BBINOJIHEHUIO NpUBEIEHBl B. 31eKTpoHHBIH YMK][ Ha
Kadeape TeoOpun yInpyrocTH W BBIYUCIUTEILHON MatemaTuku uM. akan. A.C. KocMomammuaHCKoro;
Moodle.

1.

7. KOHTPOJIBHBIE BOITPOCHI K TIPOMEKYTOYHOMN ATTECTALIUA

[Tonatust cucrembl u kKomiuiekca. Ctpykrypa u QyHkuus. Opranmszanus. CBoicTBa

CHCTEM.

2.

3.

D¢ dexrtuBnocts. [lapamerprsr u xapakrepuctuku. Ilpomnecc. Knaccupukanus cucrem u
IIPOLIECCOB.
OcHoBHble TpeboBanus k Monenu. Kinaccudukanus moneneit. [Tapamerpusanus moenei.
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4.  PazpabGorka mozenu. AmnHanu3 xapaktepucTuk. CuHTe3 cucTeMbl. JleTalbHBIA aHamu3
CHHTE3UPOBAHHOMN CUCTEMBI

5.  AHamutnueckue  Meroabl.  YucineHHble — MeToAbl.  CTAaTHCTUYECKHME  METOJBI.
KomOuHnpoBaHHbIE METOBI

6. CoOpiTue, BepoaTHOCTh. CiydaiiHas BeNWYMHA 3aKOHBI PACHpeAeTCHUN CIy4alHBIX
BEJIMYHH.

7.  3akoH pachnpeneNeHus AUCKPETHOM CiaydallHOH BENMUYMHBL. 3aKOH paclpeaeiacHUs
HETPEPHIBHOW CIIy4ailHON BEJIMYUHBI.

8.  YUucnoBble XapaKTEPUCTUKH CIy4alHBIX BeJW4MH. HauanbHble MOMeHTHI. lleHTpanbHbIe
MOMEHTBI.

9. IlpomsBomsmas ¢yHkuus u mnpeoOpazoBanue Jlammaca. IlpousBogsmas ¢GyHKIMSA.
[IpeoOpazoBanne Jlammaca. TumoBble pacmpeneneHus CiaydyalHbIX BenWuyuH. PacpeneneHue
Ilyaccona. I'eomeTpuueckoe pacnpeneieHue.

10. PaBHOMEpHBI 3aKOH paclpeicsieHUs. OKCIMOHEHIIMAIbHBIM 3aKOH paclpeeIcHusl.
Pacnpenenenne Jpnanra. HopmupoBanHoe pacnpezaencHue JpiiaHra.

11. Tl'unepskcrnoHeHIMATBHOE pacnpeaeneHue. [ unepapaaHroBckoe pacipeieieHue.

12. Cuctema maccoBoro obOcmyxuBanug. CeTb MaccoBoro obciyxuBaHus. IloTOk 3asBOK.
JlnurenbHOCTh 00CTyXUBaHUS 3asBOK. CTpaTeruu ynpaBlieHUs TOTOKAMHU 3asBOK.

13. Knaccudukamus mozeneil MaccoBoro obcinyxuBanus. bazossie mogenu. CeTeBble MOJEIH.
[Tapamerpsr 1 xapaktepuctuku CMO. Ilapamerper CMO. O6o3nauenuss CMO (cumBoJMKa
Kennanna).

14. Pexumbl ¢ynaknuonupoBanus CMO. Xapakrepuctuku CMO ¢ OJZHOPOIHBIM TOTOKOM.
Xapakrepuctuku CMO ¢ HEOTHOPOAHBIM IIOTOKOM 3asiBOK.

15. Tlapametpsr u xapaktepuctukun CeMO. Ilapametpsr CeMO. Pexxumbl (pyHKITMOHUPOBAHUS
CeMO. Xapakrepuctuku CeMO.

16. OpnokanansHbie CMO ¢ OTHOPOHBIM TTOTOKOM 3asIBOK.

17. XapaxrepucTtuku skcrnonenmansHon CMO M/M/1.

18. Xapakrepuctuku HedkcroHeHabHO CMO M/G/1.

19. Xapaxrepuctuku HeskcnoHeHManbHoii CMO G/M/1.

20. Xapaxrepuctuku CMO obmero Buma G/G/1.

21. Ananu3 cBoiicTB ogHOKaHambHOM CMO.

22. Xapaktepuctuku MHorokanaapbHOH CMO M/M/K. AHanmu3 cBoiicTB MHOTOKaHambHOH CMO.

23. OpnokananbHbie CMO ¢ HEOAHOPOAHBIM ITOTOKOM 3asIBOK.

24. Xapaxrtepuctuku u cBorictBa /IO BII. Xapakrepuctuku u cBoiicta /10 OII.

25. Xapaxrepuctuku u cBoiictsa JJO AIl. 3akoHBI COXpaHEHHUS.

26. PazomkHyThIe SKcrToHeHIHabHBIE CeMO ¢ 0qHOPOIHBIM ITOTOKOM 3asiBOK.

27. Pacuet k03¢ UIIMEHTOB Mepead 1 UHTEHCUBHOCTEH MOTOKOB 3as1BOK B y31ax PCeMO.

28. TlpoBepka yciaoBusi OTCYTCTBHS nieperpy3ok B CeMO.

29. Pacuer y3n0Bbix xapakTepuctuk PCeMO.

30. Pacuer cereBbix xapaktepuctuk PCeMO.

31. Ananu3 cBoicTB pazoMKHYTEIX CeMO.

32. 3amknyThle OSKcrnoHeHIManbHble CeMO ¢ OIHOPOIHBIM TIOTOKOM 3asBOK. OmnucaHue
3aMKkHYThIX CeMO.

33. Pacuer xorpdunmenTor nepenad B y3nax 3CeMO.

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

35. YucneHHoe MoJeTupOBaHUE (MOJETH CIIYIalHBIX TIPOIIECCOB).

36. INonsrue cmyyaitHoro npouecca. CiydaifHble POLECCHI C TUCKPETHBIMU COCTOSIHUSIMH.

37. Tlonatne MapKOBCKOTO ciy4daiiHOTO mporecca. I[lapamerpsl MapKOBCKOTO —CIy4aifHOTO
npotecca.

38. XapakTepucTHKM MapKOBCKOTO CIy4alHOrO Tporecca. MeToapl pacdera MapKOBCKHX
MOJEIIEH.
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39. Dproauyeckoe CBOWCTBO CIy4YailHBIX MPOIECCOB. MapKOBCKHE MPOIECCH C TUCKPETHBIM
BpeMeHeM. MapKOBCKHE TIPOIIECCHI C HEPEPHIBHBIM BPEMEHEM.

40. OnnokananbHas CMO 6e3 Hakonmtens (M/M/1/0).

41. MuorokanainsHass CMO 6e3 Hakonutens (M/M/N/O).

42. OpnokananpHass CMO c HakomuTeneMm orpaHudeHHoi emxoctu (M/M/1/r).

43. OnnokananbHast CMO ¢ HakonuTeneM HeorpaHndeHHOH emkoctr (M/M/1).

44. MnuorokananbHas CMO HakomnuTelneM orpannueHHon éMkoctu (M/M/2/1).

45. OnnokananbHass CMO ¢ HEOJHOPOIHBIM TOTOKOM 3asiBOK W OTHOCHUTEIHHBIMH
MPUOPUTETAMHU.

8. OBPA3EI 3AJJAHUSA MOAYJIBHOI'O KOHTPOJIA

IOy BIIO «JIOHEIKA HAIIMOHAJIbHBIIA YHUBEPCHUTET»
@akynpTeT MaTEMAaTUKHN U HH(OOPMALIMOHHBIX TEXHOJIOTUI

Obpa3zosamenvhas npocpamma: Mazucmpamypa

Hanpaenenue noocomosxu: 01.04.02 Ilpuknaonasa mamemamuxka u uHgpopmamuxa
Maeucmepckas npocpamma: NPUKIAOHAA MAMEMAMUKA U UH(OpMamuKa

Ounas ghopma obyueHus. 1 cemecmp

Vuebnas oucyuniuna: Jluckpemnsle mamemamuueckue mooenu

MOAYJBbHASA KOHTPOJIBHAS PABOTA
BAPUAHT Nel

1. OcuorHBIC TpeboBanus k moaenu. Knaccudukamus moneneit. [lapamerpusaius Moaemnei.

2. Tlapamerpsl u xapaktepuctukn CeMO. TTapamerpsr CeMO. PexuMbl (yHKIMOHUPOBAHHUS
CeMO. Xapakrepuctuku CeMO.

YTBepkJIeHO Ha 3acelaHuu Kadeapbl TEOPUU YIPYTOCTH U BBIYHUCIUTENHbHON MaTeMaTUKH UMEHH

akagemuka A.C. Kocmogammanckoro, mpotokost Ne OT « » 20 T.
3aBenyromnuii kageapoit B.A. CropoxeB
[IpenonaBarens B.I". XKutnss

9. KPUTEPUU OLUEHUBAHMUSA 3AJIAHUS MOAYJIBbHOI'O KOHTPOJISA

Homep 3apanus KoanuectBo 0as10B
1 20
2 20
Bcero 40
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10. OBPA3EILl DK3AMEHALIMOHHOI'O BUJIETA

IOy BIIO «IOHEIIKA HAIIMOHAJIbHbIII YHUBEPCUTET»

@DakynbTeT MaTEMaTUKH U MHPOPMALIMOHHBIX TEXHOJIOTUI

Obpa3zosamenvhas npocpamma: mazucmpamypa

Hanpaenenue noocomosxu: 01.04.02 IIpuxknaonasa mamemamura u ungpopmamuxa
Mazucmepckas npocpamma: NPUKIAOHAA MaAmMeMamuKa u uHgopmamuka

Ounas popma obyuenus. 1 cemecmp

Yuebnas oucyunnuna: Huckpemnvle mamemamuueckue mooenu

3K3AMEHAIIMOHHBIN BUJIET Ne 1
1. Knaccudukanuss mozeneit maccoBoro obOcmyxuBaHus. bazoBeie monenu. CereBble
mojenu. [Tapamerpsl n xapakrepuctuku CMO. [Tapamerper CMO.

2. PazomknyThIe 3KcIOHeHIHATbHBIE CeMO ¢ 0THOPOIHBIM TOTOKOM 3asIBOK.

YTBepkIeHO Ha 3acefaHuu Kadeapbl TECOPUH YIPYrOCTH U BBIYUCIUTEILHOW MaTeMaTHKU UMEHU

akagemuka A.C. KocMogaMuaHcKoro, mpoTokoia Ne 0T « » 20 T.
3aBeayromuit kadeapoit B.U. CtopoxeB
[IpenonaBarens B.T". XKutnss

11. KPUTEPUU OHEHUBAHMUSA SK3AMEHAIIMOHHOI'O 3ATAHUSA

Homep 3apanus KoanuecTBo 0a10B
1 40
2 60
Bcero 100

12. KPUTEPUH OIIEHUBAHUS CAMOCTOSTEJIBHOM PABOTHI

Camocmosmenvnas paboma (exniouas evinoanenue CPC) ouenuBaercs B 50 6amios. B
paspese OTJIeIbHBIX TeM OIICHUBAHHUE OCYIIECTBIISACTCS CICAYIOIINM 00pa3oMm.

OuennBanne CPC no qucunnimue «/{uckpernpie MaTeMaTuyecKue MoJIeJTu»

Ha3Banus coaepskaTejibHbIX MOYJIeil U TeM CPC
CoaepixareabHblil MoayJb 1. O0mme BONpochl KOHUENIHMH TEOPETHYECKOr0
MO/JeJHPOBAHUS

Tema 1. O0mue MOHATHSI TEOPUH CUCTEM

Tema 2. O0mue MOHATHS TEOPUH MOJICTHPOBAHNS

Tema 3. O0mas xapakTeprCTHKA 3a7a9 MOACITUPOBAHIS

Tema 4. O0mas XxapakTepUCTHKa METOJIOB MOJICITUPOBAHUS

Tema 5. CnyuaiiHble BEIMYUHBI - OCHOBHBIC TIOHSTHS U OIIPEICICHUS

Tema 6. [TpousBoasiias GyHKINS U THIIOBBIC PACIIPEACICHUS CITyYalHbIX BEJIMYMH

HToro no 1-my copep:kaTeIbHOMY MOTYJIIO 20
CoaepxareJbHbIH MOAYJb 2. Moe1u cHCTEM MacCOBOT0 00CTyKUBAHUSA

Tema 7. OCHOBHEIC TOHATHS TEOPUH CUCTEM MacCOBOTO OOCITYKHBaHUS

Tema 8. Knaccudukanus u xapaKTepUCTUKHA CHCTEM MacCOBOT'O O0OCTYKHBaHUS

AlhhlWWWW

Tema 9. PexxuMbl QyHKIIMOHUPOBAHUS CHCTEM MAacCOBOTO OOCITYKUBAHMS
Tema 10. [TapaMeTpsl 1 XapaKTEPUCTUKU CETEHl MACCOBOT'O OOCITYKHUBAHUS

NIN|W W




Tema 11. AHanUTHYECKOE MOJICIHPOBAHKE OTHOKAHALHBIX CHCTEM MacCOBOTO 3
00CITy)KUBaHUS

Tema 12. MHOTOKaHAJIBHBIE CUCTEMBI MaCCOBOTO OOCTY)KUBAHUS C OJTHOPOTHBIM 2
MTOTOKOM 3asBOK

Tema 13. OrHOKaHALHBIE CHCTEMBI MACCOBOTO OOCITY>)KMBAHUS C HEOTHOPOIHBIM 3
MTOTOKOM 3asIBOK

Tema 14. Pa3oMKHYTBIC CETH MaCCOBOTO OOCITY>KHBAHUS C OTHOPOIHBIM 2
MTOTOKOM 3asBOK

Tema 15. 3aMKHYTBIE CETH MacCOBOTO OOCTYKHUBAHUSI C OJTHOPOIHBIM 3
MTOTOKOM 3asIBOK

Tema 16. D1eMEHTHI TEOPUH YUCICHHOTO MOJEIHUPOBAHUS CITYIaHBIX TIPOIIECCOB 2
Tema 17. MapkoBCcKue MOJCITU CHCTEM MacCOBOTO OOCITYKHUBAHHS 3
Tema 18. Bapmanum MapkoBCKUX MOJIEIIEH CHCTEM MAaCCOBOTO OOCITYKUBaHUS 2
HToro no 2-my copep:kaTeIbHOMY MOTYJIIO 30
Bcero 0ay10B 50

13. KPUTEPUY OIIEHUBAHMS OBIIEN YCIIEBAEMOCTH
OOm1ast oleHKa 3HAHUN CTYJEHTOB MO AMCHUILUIMHE TpoBoauTca mo 100-0ayuibHON mikane

16

COTJIACHO TaKUM KPHUTEpHSIM, IPUBENECHHBIM B Tabiuue Huxe. OpeanuzayuoHno-yuebHas paboma
cmyoenma B ayAUTOPUM OLIEHMBAETCS HAa OCHOBE TAKMX KPUTEPUEB KaK IOCEIIAEMOCTb 3aHSTHH,
AKTUBHOCTbH BO BpeMsl MPOBEACHUS JIEKIIMOHHBIX U MPAKTHUYECKUX 3aHATUN (BOMPOCHI JEKTOPY MO
TeMe JICKIIMOHHOTO MaTepuaia, ydacTue B 00CYKICHUU MPOWJCHHOTO MaTepuala, peleHue 3aaad
U CUTYaIuil y IOCKH U T.IL.).

Conepatennhbie Bun pa6otsl Bbanasl
MOJYJIH
Opranu3annoHHO-yueOHas: paboTa CTyIeHTa B ay IUTOPUU 5
ConeprkatenbHbII
Moy 1 CamocTosiTenpHas padoTa 20
HTroro 25
Opranu3annoHHO-y4eOHast paboTa CTyJeHTa B ayIUTOPUHI 5
ConepxaTenbHbIi CamocrosrenbHas pabora 30
MOJLYIIb 2 MoynbHas KOHTpOJIbHAs paboTa 40
Hroro 75
JK3aMeH 100
OO0umii uTor 100
IHopsiiok oLleHUBAHUSA YYeOHBIX JOCTHKEHUI 00ydarouuxcst
OLeHKa 1o Onenka no 100- O1ieHKa Mo rocy1apCTBEHHOM IIKaje
mkane ECTS | OannbHOi mKane | sk3ameH, quddepeHIMpOBaHHbIM 3a4eT 3a4eT
A 90-100 5 (oTIHMuHO) 3a4TE€HO
B 80-89 4 (xoporo) 3a4TE€HO
C 75-79 4 (xoporo) 3a4TEHO
D 70-74 3 (YIOBJIIETBOPHUTEIHHO) 3a4TE€HO
E 60-69 3 (yIOBIETBOPUTEIHHO) 3a4TEHO
FX 35-59 2 (HeyAOBIIETBOPUTEIBHO) C HE 3aUTEHO
BO3MOYKHOCTBIO TIOBTOPHOM aTTECTalluU
F 0-34 2 (HEYJOBIIETBOPUTEIHHO) C HE 3aUTEHO
BO3MOXXHOCTBIO TIOBTOPHOH ClIaud TIPH
ycIoBHH 00s13aTeIbHOTO Habopa
JOTIOJTHUTEIIHbHBIX 0aJITOB
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16. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHUE YYEBHOI'O TPOLHECCA

VYyebHble 3aHATHS TpoBoAsTcs B riaBHOM (r. Jowemk, mp. ['ypoma, n. 6) xopmyce
yHHBepcuTeTa. J[ns mpoBeneHus JNEKIMOHHBIX W MPAKTUYECKUX 3aHATHH TpeOyeTcs ayauTOpHs,
000pyI0BaHHAsT MEJIOBOM WJIM MapKEpPHOW IOCKOW, KOMIUIEKT Y4eOHOW MeOenu i CTYACHTOB,
pabouee MecTo IpernoaBaTes.

s camocTosiTeNnbHOM paboThl MCHOJIB3YIOTCS TEKCTOBbIE U JJIEKTPOHHBIE PECYPCHI
Hayunoii 6u611oTekH YyHUBEpCUTETA M IPYTUX JIEKTPOHHBIX OMOINOTEYHBIX 0a3 TaHHBIX, yUeOHO-
METOAMYecKoe obecleueHne, NPENCTaBIeHHOE B Y4YeOHO-METOJMYECKOM KaOWHETE TJIAaBHOTO
kopmyca (ayx. 601, 604, 605).

B nponecce o0ydeHus CTyIeHTbHl UMEIOT BO3MOXKHOCTh HCIIOJIb30BAaTh y4eOHbIE MaTepUabl
10 TUCIMILINHE «J[MCKpEeTHhIC MaTeMaTUYECKHE MOJCIHN», pa3MelleHHble Ha mardGopme Moodle
IlenTpa aucranmuonroro oopazoanus ['OY BITIO «JlorHVY ».

17. PEKOMEH/IOBAHHAS JIMTEPATYPA

Koa-Bo Hannumue

Ne IK3EMILIAPOB | JJIEKTPOHHOM
HaumenoBanmue

n/n B OulmMoTeke BEpPCHU B

TonHY BC

Ocnosnas n1umepamypa

1. Arubanosa, A. B. MaremaTnueckue MOIEIH B
€CTECTBEHHBIX U OOIIECTBEHHBIX HayKax [DJIEKTPOHHBIH
pecypc] : yueOHoe mocobue / A. B. Arubanona, /. B. 0 +
Jlumanckunt ; Jloneukui Han. yH-T. - Joneuk : JonHY,
2014. - DnextponHsie nqanHbIe (1 daiin).

2. JluckpeTHbIE MAaTEMAaTUYECKUE MOENIN [ DNEKTPOHHBIN
pecypc]: yaebnoe nocobue / Coct.: B.I'. X KutHss,
Cropoxes B.1.; 'OY BIIO «/loHenkuii HallnOHAIBHBIN 0 +
yHuBepcute™». — Joneuk: JonHY, 2017. — DnekTpoHHbIE
nanabie (1 daiin)

3. Kutnss, B. I'. IIporpammupoBanue B cpene CYB/]
Visual FoxPro [DnekrponHslii pecypc] : yue6. mocobue /
B. I'. Kurnss ; [loneukuit Hail. yH-T. - Jlonenk : JlonHY,
2012. - DnexrponHnblie nanubie (1 daiin).

4. [TpakTUKyM 110 TUCKPETHBIM MaTeMaTHYECKUM MOJAEISAM
[D7eKTpOHHBIH pecypc]: yueOHO-MeToIu4ecKoe mocooue
/ Cocr.: B.I'. Xutnsas, Cropoxes B.1.; TOY BIIO 0 +
«/loHenKui HaMOHAJILHBIN YHUBEPCUTET». — JJOHELK:
HouHY, 2017. — Dnextponnsie ganHbie (1 daiin)

Jonoanumenvnas numepamypa

5. AnucumoB  B.B.  DnemeHTbl  TE€OpMM  MAacCOBOTO
00CTyXKMBaHUST M ACHUMIITOTHYECKOTO aHalli3a CHUCTEM:
[Vueb6. mocobue misi BY30B IO  CHEIHATBHOCTH
"Maremarnka", "[Tpukir. MaTeMaTuka'", "JKOH. 5 -
kubepueruka"] / B.B. Aaucumon, O.K. 3akycumno, B.C.
Honuenko u ap. ; [loxg o6m. pen. B.B. Anucumosa. - K.:
Buma mk., 1987. - 248 c.

6. Bbonana M.B. 3HaKkoBBII CTATUCTUYECKUN aHAIN3
nuHenHsIX Modenel / bongun M.B., Cumonosa I'.11.,
Tropun FO.H. - M.: Hayka, 1997. - 288 ¢




7. bouapos ILII. Teopust MaccoBoro oOCTy>KUBaHHUS : yueo.
JUIsl By30B 10 HarpasiieHu1o "lIpuki. maTematuka u
nHpopmatuka" u cnen. "Maremaruka" u "[Ipuki. 1
maremaTuka" / bouapos ILII., [leunnkun A.B. - Mockaa :
Wzn-Bo PYJIH, 1995. - 529 c.

8. Bacuu A.A. Monenn fuHaMHUKU KOJUIEKTUBHOTO
nosenenus: [ /s By3oB o cneunansHocTy "lIpukian.

matemaruka'] / A. A. Bacun. - M.: U3a-Bo MI'Y, 1989. - 6
153 c.

0. BBenenue B MaTeMaTHueCKoe MOJEIUPOBaHUE : [ Yueo.
nocobue 11t By30B HanpasiaeHus 511200 "Maremaruka.
[Mpuknannas matemaruka"| / B. H. Ammxmun, M. B. 20

I'mt™man, U. 3. Kemnep u ap. ; [lox pen. I1. B. Tpycosga. -
M.: JIoroc, 2004. - 439 c.

10. | Beenenne B MmaTeMaTH4YECKOE MOIeTTUpoBaHue : [Yueo.
nocoOue 11t By30B Hanpasienus 511200 "Marematuka.
[Tpuknagnas maremaruka'] / B.H. Amuxmun, M.b. 11
I'mrman, N.3. Kennep u ap. ; Ilox pen. I1.B. Tpycosa. -
M. : Jloroc, 2004. - 439 c.

11. | I'nenenko b.B. BBenenue B TEOpUIO0 MacCOBOTO
obcmyxxuBanus / b.B. I'nenenko, .H. KoBanenko. - 2-¢ 5
u3a. - Mocksa: Hayka, 1987. - 336 c.

12. | Iy6poB A.M. MHOTrOMEpHBIE CTATUCTUYECKHUE METO/IBI:
Jist sxoHOMECTOB U MeHexkepoB / A.M. Jlyopos, B.C.
Mxwurtapss, JI.W. Tpomwun. - M.: ®UHAHCHI U CTaTUCTHUKA,
1998. - 350 c.

13. | EpmakoB C.M. Kypc CTaTUCTHYECKOTO MOICITUPOBAHUS:
[V4e6. mocobue A1 By30B MO CHEIUAIBLHOCTH
"ITpuknagnas maremaruka'] / C. M. Epmakos, I'. A.
Muxaiinos. - M.: Hayka, 1976. - 319 c.
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14. | Kanamnukos, B. B. MaremaTnueckue METOIBI
MOCTPOEHHUS CTOXAaCTHYECKUX MOJIENeH 00CTyKUBaHus /
B. B. Kanammuuxkos, C. T. Paues ; un. A. T. domeHnko. -
M. : Hayka, 1988. - 310 c.

15. | Mazanos B.B. MoMeHTBI OCTaHOBKH U yIIpaBiIsieMble
ciyuaiinbie 6myxxnanusi / Maszanos B.B., Buaandenko
C.B. ; PAH, Cub. ota-nue ; YuT. UH-T IPUPO/I. PECYPCOB 2
; OtB. pen. JI.A. IlerpocsH. - HoBocubupck: Hayka, Cu6.
otn-aue, 1992. - 104 c.

16. | Camapckuit A.A. MaremaTH4ecKoe MOJICTUPOBAHHE:
Wneun, meronsl, npumepst / A.A. Camapckui, 6
A.TI. MuxaiinoB. — M.: Hayka, 1997. - 320 c.

17. | CeBactbsiHOB b.A. BepostHocTHbIE MOJENH. - M. :

Hayka, 1992. - 176 c. 2
18. | Xpuctuanosckuii B.B. Pemenue 3anau MaTeMaTu4eckoro
nporpammupoBanus : (Kypc nexmwmit) / 71

B.B. Xpuctuanosckuii, B.I'. Epun, O.B. Tkauenko;
Joneuxkuii roc. yu-T. - Jloneuk: Jlonl'Y, 1992. - 254 c.

18. ”TH®OPMALIMOHHBIE PECYPCbI

1. - cchuika Ha Kypc «JuckpeTHbIe MaTeMaTn4eckue Moaenn» B cpeae Moodle
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http://mathhelpplanet.com/static.php?p=sistema-massovogo-obsluzhivaniya — Maremaruueckuii
dbopym Math Help Planet

. http://www.matburo.ru/ex_emm.php?pl=emmsmo — CaiiT ¢ npumepamu pEIICHUE 3aaa4 IO
CHCTEME MacCOBOTO OOCITYKHBAHHUS

http://math.semestr.ru/cmo/mcmo.php - CaiiT ¢ OHJAiH-KaJIbKYISATOPOM pEIICHHS 3a1ad o
CHCTEME MacCOBOTO OOCITYKHUBAHHUS

http://lib.vvsu.ru/books/BakalavrO1/page0220.asp -  Kiaccudukaiuss CHCTEM MacCOBOTO
0o0CcITy>)KMBaHUS

http://mondnr.ru /- MunmcrepcTBo 00pa3oBanus U Hayku JloHerkoir HapoaHoit pecnyOonuku
https://www.donippo.org/ - TOY OIIO «/loHeukuii pecrnyOIMKAHCKHIA  HHCTHTYT
JOITIOJIHUTECIIBHOI'O II€AarOoru4eCKoro 06pa30BaHI/I$I»

http://ippo-vm.at.ua/ — Otnen maremaruku Jonenxoro PUJIIO

http://resobrnadzor.ru/ — PecnyOnukaHckas ciy:x0a MO KOHTPOJIK W Ham3opy B cdepe
00pa3oBaHus U HAYKH.

19. MIPOTPAMMHOE OBECIIEYEHHUE

1. Windows 7 PRO (xopnopatunas nunienzust JOHHY Ne 46484614);
2. Microsoft Office (kopnoparusnas smnensus JOHHY nunensus Ne 46472919);
3. Microsoft Visual Studio (nmmuensust mporpammel DreamSpark mist Beicmmx y4ueOHBIX

3aBeICHUN);

4. Jluuensuu GPL, Apache, BSD ans cBob6ogHOoro mporpammuoro obecrieuenus: FreeLab,

Scilab, R Studio, Python, Eclipse, Free Pascal, Tries Mode, Prolog, Autusupyc Kacmepckoro,
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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