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1 leap TUCHUTIIHHBI.
B pesynbraTte OCBOCHHS JaHHOW JUCHUIUIMHBI y OOYYaromIerocs JOJKHBI ObITh
c(OpMHUPOBAHBI KOMIIETEHIIUH OCHOBHOHM MpodeccroHaIbHON 00pa30BaTEIbHON MPOTrpaMMBbI
OakamaBpuarta (nanee - OITOIT): OITK-3.
ConeprxaHre KOMITETCHIIMH KaK IUIAHUPYEMBIX Pe3yJbTaTOB OOYYCHHS IO JUCIUTUIAHE

cM. Tadymnel 1 u 2.

1.1 ®opmMupyemMblie KOMIIETEHIMH
Tabmuma 1 - dopmupyemple JUCITUTIITMHON KOMIIETCHITUN

HaumenoBanue Buia
KOMIIETEHIIN T
(yHusepcaivHas,
obuenpogheccuonanbHas,
npogheccuonanvhasi)

HaumeHnoBaHue xaTeropuu
(TpyTIIIBI) KOMITETEHITHIA

KOI[ 1 Ha3BaHHUEC KOMIICTCHIIMHU

Oo61enpodeccruoHaNIbHas

TeopeTuueckue u
MPaKTUYECKUE OCHOBBI
npohecCHoHaTbHOMN

JACATCIIBHOCTHU

OIIK-3 CriocobeH NpuMeHsITh 1
MOJU(PHUINPOBATh MATEMATHIECKUE MOJIEIH JIJIsI
penieHns 3a1a4d B 001acTH MpoQecCHOHATEHOM
JeSITeTbHOCTH

1.2 UHauKaToOpbl JOCTHKEHUST KOMIIETeH M i
Tabnuna 2 — UHauKaTopsl JOCTUKEHUS KOMIIETEHUIUH, (OpMUpPYEMbIe TUCITUILINHOM

Kon u nHa3sBanue
KOMIIETEHINHA

NuaukaTopsl TOCTIKEHUS
komnerennuu mo OITOIT

JIMCTIUIITUHBL ¥ IPaKTUKH, POPMUPYIOIIHE
komnerennuio OITOIT

OIIK-3 Cnocoben
MPUMEHSTH U
MOTUPHUIIUPOBATH
MaTeEMAaTHYECKHUE
MOJIENTH JUTS PEIICHUS
3a7a4 B 00J1acTH
poheCCHOHATBHON
JIEATENLHOCTH

3.1 [Ipumenser
THIIOBBIC
MaTeMaTU4eCKue
MOJICITH JIJISl PEIIICHHUSI
3a1a4 B 00JacTH
npoQeCCHOHAILHON
JIeITEIIbHOCTH

3.2 Anantupyet
MaTeMaTU4YeCKue
MOJICTH K KOHKPETHBIM
npohecCuoHaTbHBIM
3a7a4aM

3.3 IIpousBoauT
MoauUKAITII
MaTeMaTUYeCKUX
MoJieJIer

b1.0.15 OcHOBBI MaTeMaTHYECKOTO
MOJCITUPOBAHUS

b1.0.21 MaTtemaTtnueckue MOAEIN
MPUKJIAJHON MEXaHUKU

b1.0.23 Ilpuknaansle 3agaun
MAaTeMaTHYSCKOH CTATUCTHKH

b1.0.24 Cnyvaiinbie npouecchbl u
HMHUTANMOHHOE MO/IeJTUPOBAHHE
b1.0.27 Teopus R-pynkiuii

b2.0.02(Y) Yuebnas npaktuka. Hayuno-
HCCIIeIoBaTeIbCcKas padoTa (MorydeHue
MEPBUYHBIX HABBIKOB HAY4YHO-
HCCIIeIOBATEIHCKOM PaOOTHI)

Bb2.0.04(I1) ITponsBoacTBEeHHAS TPAKTHKA.
HayuHno-uccnenoBarenbckas pabota

1.3 3nanusi, yMenusi, HaBbIku (3YB) no aucunninxe
Tabnuua 3 — 3HaHus1, yMeHUs, HABBIKU, (OPMUPYEMbIE TUCIUILITHHON

Kon 1 na3spanue

I/IHI[I/IKaTOpLI JOCTHXKCHUSA

3nanust, ymenust, HaBbiku (3YB), popmupyemsie

KOMIIETECHLINU KOMIIETEHIIUH, JIACUUILTUHOM
3aKpEIUICHHBIE 3a
JUCIIATIITMHOMN

OIIK-3 Criocoben 3.1 Ilpumensier 3HaTh:

IIPUMEHATH U TUIIOBBIC - MAaTeMaTUYECKHUE METOAbl MOIEIUPOBAHUS IO
MaTeMaTUYECKue

MOIU(DHUITUPOBATH
MaTeMaTHUYCCKUE MOCITH
JUTSL pEIICHUS 337124 B
obnactu

MOJICTIH [T PEILICHUS
3aa4 B o0JlacT

PO eCCHOHATTEHOM
EATENBHOCTH

TEMaTHUKC BEBIITOJTHACMBIX HAay4YHO-

WCCIICIOBATCIBCKUX TPUKIATHBIX 33734 WK
OTIBITHO-KOHCTPYKTOPCKHUX padoT.

YMerth:
- pa3pabarbIBaTh MOJIENb PAa3BUTHS CIIy4alHOTO




Kon u nazBanme WHaukaTopsl JOCTIKEHUS | 3HaHMs, yMeHus, HaBbiku (3YB), popmupyembie
KOMIIETEHIINN KOMIIETEHIINH, JUCITUTUTHHON
3aKpEIJICHHEIC 32
JUCIUAIIIINHON
podeCCHOHATTEHOM 3.2 Anmantupyer Mporiecca, OMpeAeTsATh €ro BIMSIHIE HA CHCTEMY
OesATEIbHOCTH MaAaTCMAaTHYCCKHC - CTpOUTH (bI/I?:I/ILICCKI/Ie n MaTeMaTHU4YCCKHC
MOJICTTH K KOHKPETHBIM MOJICTH pEaNbHO (DYHKIIMOHUPYIOIIUX CUCTEM W
pohecCHOHATBHBIM OTMHCHIBATh WX  JBONIOLMI0O B TEPMHUHAX
3aja4am CIIy4alHBIX IIPOLIECCOB.
3.3 IIpousBoaut Baaners:
Moau(UKAIUN - MeToJaMH aHaiM3a W MOJCITUPOBAHUS
MaTeMaTHICCKUX CIIy4alHBIX IIPOLIECCOB;
MoaeacH - HaBBIKAMH  IIOCTPOEHUS  MOJIEJUPYIOLINX
JITOPUTMOB TPU TIPOEKTUPOBAHUH M pazpaboTKe
MPOTPaMMHBIX TPOTYKTOB.

2 O0BbEM M TPYI0EMKOCTD JUCHMILIMHBI 110 BUIAM YUeOHBbIX 3aHSITHIA.

DopMBbI MPOMEKYTOUYHON ATTECTALIUH.

Tabnuna 4 — O6beM U TPYAOEMKOCTh AUCLUUIUIMHBI TI0 BUJaM Y4eOHBIX 3aHATUN

O0BEM yacos
OO01mas TpyI0eMKOCTh U BUIIBI YI€OHOW pabOTHI 110 TUCIIUILTHHE, TPOBOIUMBIE B Pa3HBIX o hopmam
hopmax 00y4deHust
00
1 Obmias TPyI0eMKOCTh TUCITUTLTAHBI 108
2 KonrakTHas pabora oOywarommxcsi ¢ TpernojaBaTeneM (TI0 BHIAM YYEOHBIX 3aHSTHI) 60
(Bcero)
AynuropHast pabora (Bcero): 60
B TOM YHCIIE:
JIEKIIUA 24
NPaKTUYECKUE 3aHSATHS 36
B MHTEPAKTUBHOM (hopme
3 CamocrosrenbHas pabota o0ydarommxcs (Bcero) 48
4 TIpoMe)xyTOYHas aTTeCTAIMs 00yYaroIerocs - 3a4eT

3. YueOHO-TeMaTHYeCKHUH IVIAH U CO/iePKAHUE TMCUMILIHHBI.

3.1 Y4yeOHO-TeMaTH4eCKHil IVIaH
Tabnuma 5 - YyeOHo-TeMaTnyeckuil miaH ouHoi popmbl oOyueHus

- O6mas |TpynoeMKOCTh 3aHATHIA
= TPy R0&M (aac.) DOopMBI TEKYIIEro
KOHTPOJIS 1

= Paznenbr 1 TeMBI AUCHUIUTHHBI KOCTb 0D0 HPOME3YTOHOM

=4 0 3aHITHSIM (scezo AynuTopH. ATTECTAIIMH YCIIEBAEMOCTH

) CPC

T uac.) 3aHATHA

< JIeKI. | IpaKT,| 1a0.

Cemectp 8
1 | 1. Homoxu cobvimuir 10 2 4 4 KonTponbHast pabota
Nel

2. Cyuaiinsle npoyeccol 42 10 12 20

2 | 2.1 CnyyaiiHBIi IpPOLIECC U €TO 8 2 2 4 Tecr
XapaKTePUCTHKH

3 2.2 BbIOpOCHI CiTy4allHBIX TPOIIECCOB 8 2 2 4

2.3 HecranmoHapHslii cirydaiiHbIi mporecc 10 2 4 4 KonrposbHast pabora




= O6mas |TpynoeMKOCTh 3aHATHI
= TpyI0&M (4ac.) DopMBbI TEKYILETO
= Pazzenbl M TeMbl TUCITUTITMHBI KOCTh 0DO Hpg;}ég}?ﬁ)ﬂqﬁoﬁ
=4 110 3aHATUIM (6cezo AynmuTopH. ATTEeCTalliM YCIIEBAEMOCTH
2 uac.) 3aHATUA CPC
2 JICKII. | IpaKT, J1a0.
(BpeMeHHOI psx) No2
5 2.4 MapKOBCKHIA CITy4aifHbIH TPOLIeCcC 16 4 4 8 KonrposbHas paGora
Ne3
3. CucreMBbI MaCCOBOT0 00CITYKHBAHUSA 20 4 8 8
6 3.1 OnnokananeHass CMO 10 2 4 4 KonTponsHas pa6ora
Ne4
7 3.2 MHuorokananpaas CMO 10 2 4 4 KonTposnsHas pa6ora
Ne5
4. AMuTalIuOHHOE MO/IeTUPOBaHNE 36 8 12 16
8 4.1 Mopenupoanue nporeccoB B GPSS 16 4 4 8 NupuBunyansHoe
3aganue Nel
9 4.2 Mopenupoanue nporueccos B BP 10 2 4 4 Wunusnnyansuoe
Simulator 3ananue Ne2
10 | 4.3 Monenuposanue B AnyLogic 10 2 4 4 HnpusunyansHoe
3aganne Ne3
[TpomexxyToUYHasI aTTECTALU - 3auemn 3a4er
MTOI'O no cemectpy 8 108 24 36 48
| Beero: | 108 | 24 | 36 48

3.2. Coaep:kaHue 3aHATHIA 10 BUAAM y4eOHOH padoThI
Tabnuua 6 — ConeprkaHue JUCUUIUIUHBI

No Haumenoanue paznena,
Conepxanue 3aHATHSI
/1 TEMBbI JTUCIIUILINHBI
Cemectp 8
Cooepoicanue 1eKYUOHHO20 Kypca

1 Tomoxu cobvimuil

1 [ToToxu coOwITHIA Ilomox  cobvimuil. OOnopoOHbll nomok. Peeynspuwiii  nomok.
IIpocmetiwuii nyacconogckuti nomox. Opounapuwiti nomox. Ilomox
0e3 nocnedevicmeust. [lomox anvma. Illomox Opnanea.
HUnmencuenocmov nomoxa. CmayuoHapuvili U HeECMAYUOHAPHBIL
nomox. IInomnocms nomoka. Mamemamuueckoe odcuoanue,
oucnepcus, cpednee K8aopamuieckoe OmriloHeHUe.

2 Cnyuaiinvie npoyeccul

2.1 | CayuaiiHblii IpoLiece U ero
XapaKTCPUCTUKU

Iouamue cryuatinozo npoyecca. Obnacmv onpeoenenus u ¢pazosoe
npocmpancmeo caydainozo npoyecca. CmayuoHapuvlil CIyYauHbIlL
npoyecc. Henpepvignvili HOpMATbHbIL CMAYUOHAPHBI CAYYAUHBIU
npoyecc.

2.2 | BeiOpochl ciiyqaiiHbIX
HPOLIECCOB

Hlonamue  evibpoca  cayuyaiinozo  npoyecca.  Ilocmpoenue
KOPPENAYUOHHBIX (DYHKYUll cayuainsix npoyeccos. CnexmpaivHoe
Pasodcenue CMayUoOHApHbIX CYYatiHbIX npoyeccos. benvitl uym

2.3 | HecranuonapHsIit

Onpedenenue napamempog epemennoco psoa. Cenaxcusarnue
CKONB3AUWUMU CPEOHUMU. DKCNOHEHYUATbHOe cenadicusanue. Ananusz
mpenda, aHanu3 Ce30HHOCHU.

CITy4aiHBIH mpouecc
(BpeMeHHOM psin)

2.4 | MapkoBCKHiA CITy4aiHBIN
nporuecc

Ipagh) cocmosmuti  cucmemol.  Pazmeuennwiii  epagp cocmosnui
cucmemvl. Mapkoeckas yens. Beposmuocmu cocmosinuti. Hauanvnoe
pacnpedenenue eeposimHocmell. Beposmnocmu nepexooa.




n/m

HaumenoBanue paznena,
TEMBI JUCIIUTIIIHEI

ConepxaHue 3aHsITHS

npoyeccol ¢ OUCKPEMHbIMU
Ouckpemuwvim 8pemerem. Maprosckue npoyeccvl ¢ OUCKDEMHbIMU

Maprosckue COCMOSIHUAMU U

COCMOARUAMU U HENPEPBLIEBHBIM 6DEMEHEM

Cucmemvt Maccogoco 06C]Zy3lcu6aHMﬂ

OnuoxananeHass CMO

Tonsmue cucmembul Mmaccoeoco 06Cﬂy9fCu6(lHu}l. 3(1}16K(1,

obcnycugarouee  YCmpoucmeo,  o0CIydcusanue,  OIUMeETbHOCHD
00CTyIHCUBAHUS, obcryacusanus,
oyepedsb, ONUHA oUepedu, OUCYUNIUHA OOCTIYHCUBAHUA.
Knaccugpurayus CMO:

oepanuyennou emxocmu (CMO ¢ nomepsamu),

UHMEHCUBHOCNb Hakonumeib,

be3 wuaxkonumensn, ¢ HAKoOnumenem
¢ Haxonumenem
neoepanuuennoi emxocmu (CMO 6e3 nomepu).

Oonoxananvnas CMO. Mamemamuueckas mooenb 0OHOKAHAILHOU
CMO ¢ omkazamu. Mamemamuueckas mooenv oonoxananvronu CMO
Mooenb

C  Heocpamuuennolu  ouepedvio. Mamemamuuecxas

oonokarnanvrou CMO ¢ oepanuyennoll ouepedsbio.

3.2

Mpmuorokanansaag CMO

CMO.
muozoxananvnou CMO ¢ omxazamu. Mamemamuueckas mooensb

Mnocoxananvuas Mamemamuueckas MOoO0eb

mHozokanansrot CMO ¢ HeoepanuuenHou oyepedbvio.

HMum(lL{MOHHOB MO()B]IMPOGGHM@

MopnenupoBaHue POLECCOB
B GPSS

Hoes  memooa  umumayuonHo2o Omanwi

umumayuoHHo20 MOOB]IMPOQCIHME.

MOOENUPOBAHUSL.
Dopmuposanue  CMaHOaApPmMHO
pacnpeoeneHHbix Ob30p  cpeocms

Cﬂy‘laﬁHblx GENUYUH.

Mmooenuposanus. Azvik moodenuposanust GPSS.

4.2

MO,I[CJ'II/IpOBaHI/Ie HpOLIeCCOB
B BP Simulator

Honamue ousuec-npoyecca. Moodenv b6usnec-npoyecca. bnok-cxema
ousnec-npoyecca. Ilocmpoenue moodenu 6usmnec-npoyecca ¢ BP
Simulator.

4.3

MopnenupoBanne B AnyLogic

Mooenuposanue ¢ ANyLOQIC. Aeenmul u azenmmnoe mooenruposanue.
EBnoxu AnyLogic, npeonasnauennvie O MOOEIUPOSAHUS CUCHIEM
MaCco8020 0OCTYHCUBAHUSL.

CoOeporcanue npaxmuiecKux 3aHsamui

1 Tlomoxu cobvimuil
1 [ToToxu coOwITHIA Ilpakmuueckas paboma «Pacyem  Xxapakmepucmuk NOmMoOKa
CcoObIMULLY.
2 Cryuatinvle npoyeccol
2.1 | CayuaiiHblil Iporiece U ero Ipaxmuueckass paboma «llocmpoenue KOppersiYUOHHBIX OYHKYUL
XapaKTePUCTHKH CYYAUHBIX NPOYECCOBY.
2.2 | BeIOpOCHI CiTy4aifHbIX Ipaxmuueckas paboma « Pacuem npoodondicumenbHOCmu U 4acmomaol
MPOLIECCOB 8b10P0OCO8 CIYUAIHBIX NPOYECCOBN.
2.3 | HecrannonapHslit Ilpaxmuueckas paboma «Onpedenenue napamempos GpPeMeHHO20
CITy4YaiHBIHI mporiece | psaoay.
(BpeMeHHOI psx)
2.4 | MapkoBCKHiA ciyvaituelil | [lpaxmuueckasn paboma «Mapxosckue cryyatinbie npoyeccol».
mporiecc Ipaxmuueckas paboma «Onpedenenue QUHATLHBIX SEPOSIMHOCIEl
COCMOSIHUSL CUCTEMBLY.
3 Cucmembl Macco8020 06CHyHCUBAHUA
3.1 | OnnokananbHas CMO Ipakmuueckas paboma «Pacuem noxazameneti 3¢pgexmusnocmu
OOHOKAHANLHOU CUCTHEMBI MACCOBO20 OOCIYHCUBAHUSLY.
3.2 | MHuorokanaiasaas CMO Ipakmuueckas paboma «Pacuem nokazamenei 3pgpexmusnocmu

MHO20KAHAILHOU CUCTEMbL MACCOBO20 06Cﬂy9fcu6aHM}l)).
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Ne HaumenoBanue paznena, S —

n/m TEMBI TUCIUIUTHHBI

4 HUmumayuonnoe mooeruposanue

4.1 | MonenupoBaHue miporieccoB | [lpaxmuueckas paboma «llocmpoenue umumayuonnol mooenu
B GPSS oonoxkananvrou CMOp.

4.2 | MonenupoBanue nporieccoB | Ilpaxmuueckas paboma  «llocmpoenue  6a0K-cxemvl  OusHec-
B BP Simulator npoyecca u umumayuorHou mooeau ¢ BP Simulatory.

4.3 | MonemupoBanue B AnyLogic | [locmpoenue umumayuonnoi. mMooenu MmpaHCHOPMHO20 NOMOKA 8
AnyLogic.

Hocmpoenue umumayuonnou modenu banxa 8 AnyLogic.
THlocmpoenue umumayuonnol Modenu nagurboua mempo 8 AnyLogic.

IIpomesxxyTouHas aTTecTalus - 3auem

4 HOpﬂ)IOK OIICHUBAHUA YCIIEBAEMOCTH H C(l)OpMHpOBaHHOCTI/I

KOMIIETEHIMI 00y4aroerocs B TeKyuei U MpoMe:KyTOYHON aTTeCTAMH.

JUist TIOJIOKUTENFHOW OIEHKH 10 pe3yJbTaTaM OCBOEHHS IMCUUIUIMHBI 00y4aroImeMycs
HEOOXOJMMO BBITIOJIHUTH BCE YCTAHOBJEHHBIC BHUABI yueOHOU paloThl. OlieHKa pPe3yJbTaToOB
paboTel 0Oy4JaromIerocs B bayuiax (1o BuaM) MpUBEACHA B Ta0UIe 7.

Tabmuma 7 - bannpHO-pedTHHrOBasi OIEHKAa pPe3ylbTaTOB Y4eOHOH  paboThI

obyuaromuxcs no Bugam (bPC) B 8 cemectpe
VYuebHas padora |Cymma  |Bumsr u pe3ynbTaThl OueHka B aTTecTaluu Bbamnst
(BHITBI) OamioB  |yueOHOI pabOTHI
Texymas yueonas |80 KonTponbHbIe paboThI Kontpoannas pagora (No/-6) 25-45
pabora B cemecTpe (5 pabor) Banas! 3a KP:
(ITocewmenne 5 6annoB (BemoaHeHO 51 - 65% 3amaHuii)
3aHATHH 110 7 6as10B (BBHITOIHEHO 66 - 85% 3amanHwii)
pacnmMcaHuio u 9 6ans10B (BeImoOaHEHO 86 - 100% 3amanuii)
BBITIOJIHEHNE Tect Bajbl: 1-5
3a1aHui) 1 6anu (BemonHeHo 51 - 65% 3a1aHuil)

3 fasu1a (BeinosHEHO 66 - 85% 3ananuii)
5 6aauioB (BeImosiHEHO 86 - 100% 3amanuin)

WHauBuIyansHoe Hunausuayanbnoe 3aganue (No]-3) 15-30
3aJlaHuE banabr:
(3 3ananus) 5 6annoB (BemonHeHo 51 - 65% 3amanuii)

8 asnoB (BbInoNHEHO 66 - 85% 3amaHMii)
10 6annoB (BeinosnHeHo 86 - 100% 3amanuii)

HTroro no texkyueii padore B cemecTpe 41 -80
[Ipomexxyrounas |20 Pemenue 3amaun 1. 5 6anoB (MOPOrOBOE 3HAYCHUE) 5-10
aTTecTanus 10 6ann10B (MakcUMaIbHOE 3HAUCHHUE)

(3auer) Pemienue 3amaun 2. 5 6asu10B (TOPOrOBOE 3HAYCHHUE) 5-10

10 6ann10B (MakcUMaIbHOE 3HAUCHHUE)

HToro nmo npoMeXyTo4HO# aTTecTanum (3a4ery) 10-206.

CymMMapHas oneHka nmo aucouiminie:  Cymma OaJUIoB TeKyIIel ¥ IPOMEXYTOYHON aTTecTalnu 51-1006.

B mpomexyTouHOl arTecTal OLlEHKa BBICTaBisieTcss B BenomocTh B 100-0anmbHOM
IIKaJjie ¥ B OyKBEHHOM 3KBUBaJIeHTe (Tabnuma 8)
Tabnuma 8 — Cootnecenue 100-0apHOM MIKaIBl 1 OYKBEHHOTO SKBUBAJICHTA OIICHKU

YpoBHU OCBOCHUS Ox3amen 3auem
Cymma HabpanHbIx = =
6106 JUCTIMTUTAHBI | Oyenka byxeennviii oxeuearenm bykeennwiii
KOMITeTCHIIU T IKBUBANEHN
86 - 100 [TpoaBuHyTHIN 5 OTJIMYHO 3auTeHo




66 - 85 IToBbIIIIEHHBIH

4 XOPOIIIO
51 - 65 IToporossiit 3 YIOBJIETBOPUTEIIHHO
0-50 IepBoIit 2 HEYJIOBJIETBOPUTEIILHO He 3aureno

S  MarepuajbHO-TeXHHYECKOE, NPOrPpaMMHOe U Y4eOHO-

METOANYECCKOC odecrneueHue AUCHHUIIJINHBI.
5.1 YueOnasi imTeparypa
OcHoBHasi yueOHasi IuTepaTypa

Kob6enes, H.b. Umuranronsoe MoaenupoBanue : yueonoe mocoodue / H.b. KoGenes, B.A.
ITonosuukoB, B.B. [eBsatkoB. — MockBa : KYPC : UH®PA-M, 2013. — 368 c. — ISBN 978-5-
905554-17-9. — URL.: https://new.znanium.com/read?pid=361397

bannun, K.B. Teopust BeposiTHOCTEe M Maremarhdeckas craThcTuka: yueOnuk / K.B.
bannun, B.H. banueikos, A.B. Pykocyes. — 3-e uzn., crep. — Mocksa: M3narenscko-Toprobas
kopropamst  «J{lamko u Ko», 2020. — 472 c. - ISBN 978-5-394-03595-1. — URL:
https://biblioclub.ru/index.php?page=book_view_red&book id=573173

JlonoJiHuTeIbHASL y4eOHAas JINTepaTypa

Boponun, A.H. Cnyuaitnsie nporeccsl : Yuebnuk / A.H. bopoaun - Cankr-IletepOypr
U3parenscTBO «JlaHbY, 2013. — 640 c.- ISBN 978-5-8114-1526-7. — URL:
https://e.lanbook.com/reader/book/12935/#2

5.2 MarepuajJibHO-TeXHHUYECKOe M  MPOrpaMMHoe olecrneyeHue
AUCHUIIJINHBI.
VY4eOHble 3aHATUS N0 AUCIUILIMHE TPOBOAATCS B yueOHbIX ayautopusix HOU Keml'Y:

502 KommbroTepHBIN Ki1ace. Y4ueOHas aynuTopus (MyJIbTHMEIHHHAS) JUIS 654079, KemepoBckast 00:1acTh, T.
MIPOBECHUS: HoBoxky3nenk, np-Kt
- 3aHATHH CEMHHAPCKOTO (MPAKTUYIECKOT0) TUIIA; Mertamrypros, 1. 19

- I'pyHIoBbIX U UHANBUAYAJIbHBIX KOHCyJ’II:TaI.[PIfI;
- CAaMOCTOSATENIEHON PabOTHI;

- TEKYLIETO KOHTPOJIS ¥ IPOMEKYTOYHOM aTTeCTaluu.
CrenpanusupoBanHas (yueOHas) MmeOesb: 10CKa MeJIOBasi, CTOJIB KOMIIBIOTEPHEIE,
CTYJIBSL.

OOopynoBaHue IS IPE3EHTAIMH Y1eOHOro MaTepHaa: CTaliOHapHOE -
KOMITBIOTED, 3KpaH, IPOEKTOP, HAYIITHUKH.

JlaboparopHoe 000pyI0BaHHE: CTAIIMOHAPHOE — KOMIBIOTEPHI sl 00YJaIOMINXCs
(16 mt.).

Hcnonpzyemoe nporpammuoe obecniedeHune: MS Windows (Microsoft Imagine
Premium 3 year no cyonmnenznonaomy gorosopy Ne 1212/KMP ot 12.12.2018 .
o 12.12.2021 r.), LibreOffice (cBo6omuo pacnpoctpansiemoe [10), FoxitReader
(cBobomnO pacnpoctpansemoe [10), Firefox 14 (cBo6oaHO pacmpocTpaHseMoe
I10), SAunexc.bpaysep (oregecTBeHHOE cBOOOAHO pacmpocTtpansemoe 110), GPSS
World Student Edition (yueOHas Bepcus).

WuTepner ¢ obecnieuennem gocrymna B OM1OC.

610 Yuebnas ayauropus (MyJIbTUMEIUIHAS)AJIS TPOBEICHUS: 654079, KemepoBckast 00J1acTh, T.
- 3aHATUH JEKIMOHHOTO THIIA; HoBoxy3Henk, np-Kt
- 3aHATUI CEMHHAPCKOTo (PaKTHYECKOT0) THUIIA; Mertamnypros, 1. 19

- TEKYIIETO KOHTPOJIS M MPOMEKYTOYHON aTTECTAIIUH.
CrienmanusupoBanHas (yueOHas) MeOelb: Tocka MenoBasi, kadeapa, CTOJIbI,
CTYJIBSL.

O0opynoBaHue sl MPE3CHTAIMK YY4eOHOTO MaTeprana: CTallHOHAPHOE -
KOMITBIOTED, 3KPaH, IPOEKTOP.

Hcnonb3yemoe nporpammHoe obecnieuenne: MS Windows (Microsoft Imagine
Premium 3 year no cyonunensnonnomy gorosopy Ne 1212/KMP ot 12.12.2018 T.
o 12.12.2021 r.), LibreOffice (cBo6omuo pacnpoctpansemoe [10), FoxitReader



https://new.znanium.com/read?pid=361397

(cBobomnO pacnpoctpansemoe [10), Firefox 14 (cBoboaHO pacmpocTpanseMoe
I10), SAAnnexc.bpaysep (oTedecTBeHHOE cBOOOIHO pacpocTpansemoe [10).
Wureprer ¢ obecnedennem gocrymna B JMOC.

5.3 CoBpemeHHble  mnpodeccMOHAIbHBbIE  0a3bl  JAHHBIX H
HHGOPMALIMOHHBbIE CIPABOYHbIE CUCTEMBI.

IMepeuvens CIIBA u UCC no qucuuniimnHe

CITForum.ru - on-line OubGauoTexka CBOOOJHO JOCTYIMHBIX MaTEPUATIOB IO
uHGOPMAIIMOHHBIM TEXHOJOTHAM Ha pycckoM si3bike - http://citforum.ru

Hayunas osnextponnas OuOmmoreka eLIBRARY.RU — kpynHeimmii poccuiickuit

UHPOPMALIMOHHBIM TOpPTal B O0JNACTH HAayKH, TEXHOJIOTMH, MEIWIMHBI U 00pa3oBaHMA,

coJiepKaliil pedeparsl v MOJHBIE TEKCTHI - WWW.elibrary.ru

WNudopmannonnas cuctema «EIuHOE OKHO JOCTyNa K MH(GOPMALMOHHBIM pecypcam» -
http://window.edu.ru/

bazbl

JaHHBIX MW aHAJIMTHYCCKHC HY6J'II/IK8.I_II/II/I Ha IOopTajic

«YHUB CPCUTCTCKas

uHdopMmarmonHas cucrema Poccust», pexxum goctyma: https://uisrussia.msu.ru/
baza nannbix Science Direct (6onee 1500 xypHanoB uznatensctBa Elsevier, cpenu HuX

U3JIaHUs TI0 MaTeMaThKe U UH(opMaTUKe), pexkuM aocTyna :https://www.sciencedirect.com

6 Hnble cBeaeHus U (MJIM) MaTepHAJIbI.
6.1. IlpumepHble BONPOCHI U 3ajaHus / 3aJa4u JJsl MPOMEKYTOYHOI

arTrecranmun

Cemecmp 8

Tabamna 9 - IlpuMepHble TeopeTHYecKHe BONPOCHI W NPAaKTHYeCKHe 3agaHusi /

3aa4M K 3a4eTy

Pa3nesnsl 1 TeMbl

[IpumepHsbie
BOIIPOCHI

TCOPECTUICCKUC

HpI/IMepHLIG MPAKTUYICCKUC 3aTaHUA / 3a1a4un

1. IHomoxu cobvimuii

1.1 IToToxn
COOBITHH

1. ITorok coObITHi. OTHOPOAHBIN
MOTOK. PerynspHelii NOTOK.

2. [lotok coOwrtuid. [Ipocreitmmii
IMyaCCOHOBCKHUM MOTOK.

3. IoTok coObITHit. OpAUHAPHBIT
MTOTOK.

4. IToTok 6e3 mocieneHCTBHSL.
ITotok IMTansma. IToTox Dpmanra.
5. [loTok coObITHIA.
HMHTEeHCHBHOCTH TIOTOKA.

6. CraiuoHapHbId 1
HECTaI[MOHAPHBIH MTOTOK.

7. [InoTHOCTH TIOTOKA.
MaremaTHdeckoe OKHIaHue,
JUCTIEPCHS, CPEIHES
KBaJIpaTHYECKOE OTKIIOHCHHE.

1. Cpeagnee  umcino  3aKa30B  TaKCH,
MOCTYMAIOMIMX Ha JAUCHETYEPCKUHA ITYHKT B
OIIHy MUHYTYy, paBHO TpeM (A=3). Haiitu
BEPOSATHOCTh TOTO, YTO 3a 2 MHUH TMOCTYIIUT
YeTHIPE BbI30BA.

2. CpegHee  4HMCIIO  3aKa30B  TaKCH,
MIOCTYMAIOMNX Ha JAWCIETYEPCKH MyHKT B
ONIHYy MUHYTY, paBHO TpeMm (A=3). Haiitu
BEPOATHOCTH TOT0, YTO 33 2 MHUH TMOCTYIHUT
MEHEE YETBhIPEX BBI30BOB.

3. Cpemgnee  umcino  3aKa30B  TaKCH,
MOCTYMAIOMIMX Ha JAWCHETYEPCKHH ITYHKT B
OIHY MHHYTY, paBHO Tpem (A=3). Haiitn
BEPOSTHOCTH TOTO, YTO 32 2 MUH IOCTYITUT HE
MEHee YeThIPEX BBI30BOB.

4. JlaH npocTeHIIii MOTOK ¢ mapaMeTpoM A=2
TpeOoBaHMiI B MHUHYTYy. HalTH BeposTHOCTH
TOTO, YTO [AJMHA WHTEpBaJa MEXIy ABYMS
coceTHUMH coObITHsIMU cocTaBisier T ot 1 mo

2 MMHYT.
5. [IoTox MamMH, UAYIKX [0 II0CCE B OJHOM
HaIpaBJICHUH, IIpEeCTaBIAeT coboit

NPOCTEUIIMKA TMOTOK € MHTEHCUBHOCTBIO §
MaimuH B MUHYTy. [llocce nMeeT pa3BUIIKY B
TPU HaNpaBleHUSA. BeEpOATHOCTh NBIKCHHS



http://window.edu.ru/
https://uisrussia.msu.ru/

MAaIlliH B TIEpBOM HampasjieHuH pasHa 0,12, Bo
BropoMm — 0,68, B TpetbeM — 0,20. Onpenenutsb
WHTCHCUBHOCTH JIBIDKCHHSI aBTOMOOWICH B
Ka)XJIOM HalpaBJICHHU.

6. B pesympraTe CTaTHCTHYECKOH 00pabOTKH
WHTEPBAJIOB BPEMEHU MEXKIy COOBITUIMHU B
HEKOTOPOM IIOTOKE ITOJIyYeHBI CJICIYIOIINC

XapaKTEPUCTUKH: cpemHee 3HAYEHNE
HHTEpBaja m=2 MUH, cpemHee
KBaJIpaTHUECKOEC  OTKJIOHEHHE  HHTEpBaJa

6~=0,9 wmun. TpebOyercs momoOpaTh MOTOK
Oprandra, 06Iagaronuii IPUOIN3UTETHFHO TEMH
xKe XapaKTePUCTUKAMU, HalTH ero
HHTEHCHUBHOCTD Ay M TIOPSIIOK K.

7. B pesympraTe 00pabOTKH CTATHCTUYECKHX
JMAHHBIX 110 WHTEpBaJlaM MEXIY COOBITHSMHU B
notoke [lampma mMONMy4YeHB! 3HAYEHHS Mi=2
MuH #u  o=1,5uuH. llogoOpate moOpsAmOK
COOTBETCTBYIOIIETO IMOTOKA DJpIIaHTa.

8. B pesynbraTe 00pabOTKH CTaTHCTUYECKUX
JAaHHBIX I10 MHTCPBAJIaM MEKIAY CO6I)ITI/I$1MI/I B
motoke Ilampma momydeHBl 3HA4YEHUS mM=2
MUH U o=1,5muH. OnpenenuTs IUIOTHOCTD

pacrpeeieHus, MOCTPOUTH rpaduKu
HCXONHOM U  OPIAaHrOBCKOM  IUIOTHOCTEH
pacnpeeseHHsL.

2. Cnyuaiinvle npoyeccol

2.1 Cry4gaiinbrit
MPOIIECC H €T

8. IlonsaTue cmyyaitHoro

rporiecca. O0JIacTh OnpeeIeHus

9. TlocTpouTs KOPPENALUOHHYIO (GYHKIUIO
HOPMAQJIBFHOTO ~ CTallMOHAPHOTO  CIYYaifHOro

XapaKTepUCTUKU u ¢$a3oBoe MPOCTPAHCTBO mporecca, MpeJcTaBIeHHOro Ha rpaduke.
CJIy4ailHOTO Tpoliecca. o
9. CranmoHapHbIN CITy4ailHbIN
IpoLecc. '
10. HenipepbIBHBIN HOpMaTTBHBIN '
CTallMOHAPHBIN CITyYailHbINA ‘
poIiecc. ’ 7 I : : v 2 W teym
2.2 Bwi6pocsl 11. IlonsTHe BEIOpOCa 10. HopMupoBaHHasi KOppESIIMOHHAS
CIy4alHbIX Clly4aliHOro mnpouecca. (GyHKIUS cITy4aifHOTO TpoIiecca UMEET BT
MPOLIECCOB 12. Aaroput™ nocTpoeHus e a .
KOPPEJIALMOHHBIX (yHKIMIA k(r) =€ (cos pr + ESIH Blr)
CITyHaHHBIX HPOTICCCOB. rae 0=0.55, f=1.2, 6,=0.4, £=3.26.
13. CnexrpanbHOE pa3iloKEeHNE Haii 6
9 aiiTH THTEHCUBHOCTH BEIOPOCOB Ipoliecca 3a
CTaLlMOHAPHBIX CITyYaiHBIX A=X+o
IIPOLIECCOB. YPOBEHB X M CPEIHION0
14. benbrit urym. MIPOJOIKUTENBHOCTH BEIOPOCOB.
11. OnpenennTsh CIEKTPAITLHYIO IUIOTHOCTH
npouecca S(®), ecim KOppesIuOHHas
(byHKIMSA UMeeT BUJ
k(z)=e".+ alr))
2.3 15. Omnpenenenne napaMeTpoB 12. IlpoBecTn criakMBaHHE TPOTOKOJIA
HecraumonapHeiii | BpEeMEHHOTO psja. HaAOJIOAEHU METOZOM CKOJB3SIILEH cpenHen
CITy4aHbIN 16. CrnaxuBaHue CKOIB3AILIUMUA 0 3 TOYKaM.
mporiecc CpETHIMH. 13. TIlpoBecTH CriTaKWBaHHWE IIPOTOKOJIA
(BpeMeHHOI psx) 17. DxcnoHeHUMANbHOE HAOJIOAEHU METOIOM CKONB3SIIIEH cpenHen
CTIaKUBaHUE. o 5 TOYKaM.

18. AHanu3 TpeHa, aHaIKu3
CE30HHOCTH.

14. TlpoBecTH CrIaXKWBaHWE IIPOTOKOJIA
HaOJIIOJICHUI METOJIOM CKOJB3AIICH CcpemaHen
o 7 ToOUKaM.

10




15. TlpoBecTH CrTa)KWBaHHWE IIPOTOKOJIA
HaOJIIOJIEHUT METOJIOM 3KCIOHEHIHAJIHLHOTO
CTJIaXKUBAHUA.

16. Cnenath mporHo3 Ha 2 mepuoja BIEpen
METOJIOM SKCITIOHEHIIHAIBHOTO CTII)KUBAHMSL.

2.4 MapkoBcKuit
CIIy4alHbIN
IIPOLECC

19. I'padh coCTOSIHUN CHCTEMBI.
Pasmeuennslit rpad cocTosHUM
cucTtemMbl. MapKOBCKasl 11E1Ib.
20. BeposTHOCTH COCTOSIHHIA.
HavaneHoe pacnipenenenue
BEPOSITHOCTEM.

21. BeposiTHOCTH TIepexoza.
MapkoBCKHE IPOLIECCHI C
JUCKPETHBIMU COCTOSIHUSIMU U
TUCKPETHBIM BPEMEHEM.

22. MapKOBCKHE TPOIIECCH C
JUCKPETHBIMU COCTOAHUAMU U
HETIPEPLIBHBIM BpEMEHEM

17. CucreMa S — MaIlInHa, KOTOPas MOXKET
HAaXOJUThCS B OJTHOM U3 IIATH COCTOSIHUM:
Sl - HCTIpaBHA, paboTacT;

S, - HEHCTIPaBHA, OKHMJIACT OCMOTPA;
S, — OCMaTpHBAETCA;

S, pemonTHpyercs;

S, — crncana.

ITocTpouTs Tpad COCTOSIHHIA CHCTEMEL.

18. Tloctpouts rpad) cocTosHUil cHCTEMBI S,
MIPEJCTAaBIIAIONIEH TEXHIUECKOe YCTPOICTBO U3
2 y3n0B I u I, Kbl U3 KOTOPBIX MOXET B
X0/JIe pa0dOThl YCTPOMCTBA OTKa3aTh (BBIMTH U3
ctpos). OTkazaBmmii y3ed  HEMEIJICHHO
Ha4YMHAET BOCCTAHABIMBATHCS.

19. Tlo wmemm Bemercs cTpenbda Tpems
BbICTpeslaMUd. BO3MOXKHBIE COCTOSIHUA II€TTH
(cucteMmsr S): S; - TeNb HEBpeAWMa; S, - 1IN
MOBPEXXJEHA; S3 -  LEdb  IOpPaXKEHa.
Pasmeuennsiii rpad cocrosHWI MOKazaH Ha
pucyHke. B HadaubHBII MOMEHT LElb
HaXOJMJIaCh B COCTOSHHH S; (HE TTOBPEXKICHA).
Omnpenenuts BEPOSITHOCTH COCTOSHMN LENTH
MOCJIE TPEX BHICTPEIIOB.

5

Rl
h 4

53

3. Cucmemvl maccosozo 06czzy9fcu6auuﬂ

3.1
OnHOKaHAJIbHAA
CMO

23. ITonaTue cucTeMbl MaCCOBOTO
obcy)KuBaHus. 3asiBKa,
00CITyKHBAIOIIEe YCTPONUCTRO,
o0cCTyXKMBaHHE, TITUTEITLHOCTh
00CTyKMBaHHsI, UHTCHCUBHOCTH
00CITy)KMBaHMS, HAKOTIHTEITD,
ouepe/ib, UTMHA OYePEIH,
JUCIUILTAHA 00CITYKUBAHUSL.

24, Knaccugukanua CMO: 6e3
HAKOITUTENIS, C HAKOIIMTEIEM
orpannueHHoil emxkoctu (CMO ¢
MIOTEPSIMU ), C HAKOITUTEIIEM
HeorpaanyeHHOH emkocTy (CMO
0e3 ToTeph).

25. OngnokanansHass CMO.
MaremaTndeckast MOJICb
onHokaHaibpHOH CMO ¢
OTKa3aMH.

26. Matematnueckast MOJIEIb
oxHokaHainbpHOH CMO ¢
HEOTPAaHUYCHHOHN 0YePEIbIO.

20. A3C mpencraBiaser coboii CMO c¢ 1
KaHamoM oOcmyxwuBanus. Ilnomanka mnpu
CTaHIUH JOMyCKaeT MpeObIBaHNE B O4Yepe TN Ha
3arpaBKy He Oojiee 3 MallMH OJAHOBPEMEHHO.
Ecnmu B ouepenn yxe HaxonuTcss 3 MaIlIMHBI,
ouepenHas MallnHa, IPUOBIBIAS HA CTAHIMIO,
B OYepeb HE CTAHOBUTCS, a MPOE3KAET MUMO.
[Torox mamwuH, TPUOBIBAIOIIMX IS 3allPaBKH,
MMEET WHTEHCHBHOCTh | MallluHa B MHHYTY.
[Ipormecc 3ampaBku TPOIOIKAETCA B CPETHEM
1,25 mMuH. OnpenenuTb: BEPOSITHOCTh OTKa3a,
OTHOCUTENBHYIO M a0COJIOTHYIO TPOITYCKHYIO
CIIOCOOHOCTh, CpeAHee YWCIO0 MAIluH B
ouepeny.

11




27. MaremaTtnueckast MOJ€EIb
onHokanainpHo CMO ¢
OTpaHUYEHHOMN 04epENbIO.

3.2
MpHorokanansHas
CMO

28. MuorokanansHass CMO.
29. MaremaTuueckast MOJ€EIb
mHoroka"ainsHo CMO ¢
OTKa3aMH.

30. MaremaTuueckast MOJEIb
mHoroka"aiasHo CMO ¢
HEOI'PaHUYEHHOU OYEpEbIO.

21. TpexkananpHas CMO c¢ oTkazamu
npeacTaBisieT coboit 3 TenehOHHBIX JTHHHUH.
3asiBKa — BBI30B, IPUILEALINNA B MOMEHT, KOT1a

JIAHHS 3aHATA, MoJTy4aeT OTKa3.
NHTEeHCUBHOCTL IOTOKa BbIBOBOB  A=0.8,
HMHTEHCHBHOCTD MOTOKA 00CITy)KUBaHUS

u=0,667. HalTH BEpPOATHOCTH COCTOSHHUHU,
a0COITIOTHYIO W OTHOCHUTENBHYIO MPOIYyCKHYIO
CIOCOOHOCTH, BEPOSITHOCTh OTKa3a U CpeaHee
YKCIIO 3aHSTHIX KAHAJIOB.

4. Umumayuonnoe moodenuposanue

4.1
MonenupoBaHue
mporeccoB B GPSS

31. Unest MeTo1a UMHTAIMOHHOTO
MOJICIUPOBaHHSA. DTaIlbI
HMMHUTALHIOHHOTO MOJAEIHPOBAHHUS.
32. ®opMupoBaHUE CTAHIAPTHO
pacnpeieNIeHHbIX CIIy4YalHbIX
BCINYHH.

33. S3pix MmogenupoBanus GPSS.

22. BhIOIHUTH MOJICTTUPOBaHHE
onHokaHanbHOM CMO ¢ momomisio GPSS.

4.2 34. IlonsTie Ou3HEC-TIpoIIEcca. 23. BrermomHUTH MOJIETTUPOBaHHE
MopenupoBanue Mopnenb OusHec-nipouiecca. biok- | onHokanaieHoit CMO ¢ nomompio  BP
nporecco B BP cxema Ou3Hec-mmporecca. Simulator.
Simulator 35. TToctpoenune moenu OusHec-

nporecca B BP Simulator.
4.3 36. Monenuposanue B AnyLogic. | 24. BoinonHuTh MOJIETTUPOBaHME
MogenupoBaHue B | ATr€HTHI U areHTHOE omuokanansHoi CMO ¢ momomsro AnyLogic.
AnyLogic MOJIETTUPOBAHUE.

37. bnoku AnyLogic,
npeHa3HaYeHHbIe TS
MOJICTTMPOBAHUS CUCTEM
MacCOBOTO OOCITYKHBaHUSI.

CocraButens (u):

ctapmuii npenojasarenb Kapeapsl MOMM TaBpunosa 10.C.

(Pamunua, unuyuansl u dondicHocms npenodasamens (eii))
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