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1 leap TUCHUTIIHHBI.

B pesymbraTe OCBOCHHS NaHHOW ITUCIHUIUIMHBI Y OOYyYaromerocss JJOJDKHBI 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 - ®opmupyemple AUCITUTUTHHOW KOMIIECTCHITUH

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

JACATCIIBHOCTHU

1.2 UHauKaToOpbl JOCTHKEHUST KOMIIETeH M i
Tabnuna 2 — UHauKaTopsl JOCTHKEHUS KOMIIETEHIUH, (OpMUpyeMble AUCIUILITTHON

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

OIIK-3.1 IIpumensier
THUIIOBBIE
MaTeMaTHYECKHE
MOJIEIIH [Tl PeTIeHUS
3a7a4 B o0acTH
npohecCHOHaNBHON
JIeSITEIbHOCTH
OIIK-3.2 AnanTtupyer
MaTeMaTHYECKUE
MOJIEH K KOHKPETHBIM
poheCCUOHATBHBIM
3a7a49am

OIIK-3.3 [IpousBoaut
Moau(UKaAIIN
MaTeMaTHYECKUX
Mopesei

K.M.05.01 Canyyaiinble mpoueccol U
HMHUTALMOHHOE MOIeTUPOBAHNE
K.M.05.02 TlpuknagHasi CTAaTUCTHKA U aHAIIN3
JTAHHBIX

K.M.05.07 OcHOBBI MaTEMaTUYECKOTO
MOJICTTHPOBAHHUS

K.M.09.02(Y) Hayuno-nuccnenoBaTenbckas
pabota (TosyueHre MepBUYHBIX HABBIKOB
HaYYHO-UCCIIEI0BATEIBCKOM paboThI)
K.M.09.05(H) Hay4no-nuccienoBaTenbckas
pabota

1.3 3nanusi, yMenusi, HaBbIku (3YB) no aucunninHe
Tabnuna 3 — 3HaHus, yMEeHUsI, HaBBIKU, (OPMUPYEMbIE AUCIUILTUNHON

Kon n Ha3zpanune
KOMIIETCHIUMN

KOMIIETEHIIUH,
3aKpEIUICHHBIE 32
JUCIIATIITMHOMN

Nuaukatopsl 10CTUKEHUS

3nanus, ymenust, HaBbiku (3YB), popmupyemsbie
JTUCIUILINHOMN

OIIK-3 Cniocoben
NPUMEHSTh U
MOIU(DHUITUPOBATH
MaTeMaTHUYCCKUE MOCITH
JUTSL PEIIICHUS 3a/1a4 B
obnactu
pohecCHOHATBHOMN
JeSITeITbHOCTH

OIIK-3.1 [Ipumenser
THUTIOBBIE
MaTeMaTHYECKUE
MOJIEJN JIJTs peIICHUS
3a1a4 B o0Jlactu
npodeccuoHaTbHON
JeSITETBHOCTH
OIIK-3.2 Agantupyer
MaTeMaTHYECKUE

3HaTh:
- MareMaTHYeCKHe METOJbl MOJEITHPOBAHUS IO
TEMaTHKe

BEBIITOJTHACMBIX HAay4YHO-

UCCIIEIOBATENbCKAX MPUKIATHBIX 3afad  WIIH
OTIBITHO-KOHCTPYKTOPCKUX PadoT.

YMeTh:
- pa3pabarbIBaTh MOJECIb PAa3BUTHS CITy4alHOTO
mpoiiecca, ONpeaesITh €ro BIUSHUE Ha CUCTEMY;




Kon u nazBanme WHaukaTopsl JOCTIKEHUS | 3HaHMs, yMeHus, HaBbiku (3YB), popmupyembie
KOMIIETEHIINN KOMIIETEHIINH, JUCITUTUTHHON
3aKpEIJICHHEIC 32
JUCIUAIIIINHON
MOJIETTN K KOHKPETHBIM - CcTpouTh (U3NYECKHE ¢ MaTeMaTUIEeCKHe
pohecCuOHATBHBIM MOJIETH peanbHO (YHKIIMOHUPYIOMIUX CHCTEM U
3a/1ayam ONKCHIBATH WX  OBOJIOLNMI0O B TEPMHUHAX
OIIK-3.3 [Ipou3BoguT CITyYaifHbIX TIPOIIECCOB.
MOIUGUKATTII Baaners:
MaTeMaTHYECKUX - MeToJaMH aHaiM3a W MOJCIUPOBAHUS
MoJenei CIly4alHBIX TIPOLIECCOB;
- HaBBIKAMH TIOCTPOCHHS  MOJCIHPYIOIINX
aJTOPUTMOB MPHU MPOSKTUPOBAHUM U pa3pabOTKe
MPOTPaMMHBIX TPOTYKTOB.

2 O0BbEM U TPYI0EMKOCTH JUCHUILIMHBI 110 BUAAM YUeOHBIX 3aHATHIA.

@®opMBbI IPOMEKYTOYHOM aTTECTALMU.

Tabmuna 4 — O6beM U TPYAOEMKOCTh AUCLUUIUIMHBI IO BUJAM Y4eOHBIX 3aHATUN

O0BEM yacos
OO01as TpyI0EeMKOCTh U BUJIbI YU€OHOW pabOThI IO JUCIMIIMHE, TPOBOIUMBIC B Pa3HBIX o Gpopmam
dopmax o0yyeHus
00
1 Obmas TpyI0eMKOCTh TUCITUTLTAHBI 144
2 KonraktHast pabora oOydarommxcsi ¢ mperojaBareneM (M0 BHAAM YUYCOHBIX 3aHSTHI) 50
(Bcero)
AynuTtopHas paboTa (Bcero): 50
B TOM YHCJIE:
JIEKIIUA 18
MPAKTHYECKUE 3aHATH 32
B UHTEPAKTUBHOU hopme
3 CamocrodrenpHas paboTa 00ydaronuxcs (BCero) 94
4 TIpomexyTouHasl aTTecTanys 00y4aroerocs - 3a4eT ¢ OIEHKOH

3. YueOHO-TeMaTH4eCKHUI IJIAH U CO/IepPKaHue TUCUUILTHHBI.

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

H O6mas |TpynoeMKOCTh 3aHITHIA
B TpyI0éM (4ac.) DopMBbI TEKYLIETO
KOHTPOJIS 1
E Paznensl 1 TeMbl TUCIUTLIMHBI KOCTh 0D0 HpOMEsRy OO
= 10 3aHSITUIM (scezo AynuTopH. ATTECTAllMH YCIIEBAEMOCTH
) CPC
I uac.) 3aHATUA
2 JIEKIL. |TIpaKT. 1a6.
Cemectp 4
1 | 1. lHomoxu cobvimuii 12 2 2 8 KonTtponbHas pabora
Nel
2. Cnyuaiinsle npoueccol 62 8 10 44
2 | 2.1 CnyyaiiHBIi IpPOLIECC U €TO 16 2 2 12 Tecr
XapaKTEPUCTHKHU
3 2.2 BIOpOCHI ClTydaiHBIX MPOLIECCOB 16 2 2 12
4 2.3 HecranmoHapHslii cirydaiiHbIi mporecc 16 2 2 12 | KourposbHas pabora
(BpeMeHHOI psin) No2




O6mas |TpynoeMKOCTh 3aHATHI

\E 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.
5 2.4 MapKoBCKH# ClTy4aifHbIH mpoiiecc 14 2 4 8 KonrposnsHas pabora
Ne3
3. CucreMbl MaccOBOI0 00CTY:KUBAHUS 20 2 8 10
6 3.1 OnHokananeHass CMO 11 1 4 6 KonTposnsHas pa6ora
Ne4
7 3.2 MHuorokananpaas CMO 9 1 4 4 KownrposnsHas paGora
Ne5
4. AMuTalIuOHHOE MO/IeTUPOBaHNE 50 6 12 32
8 4.1 MopenupoBanue nporeccoB B GPSS 22 2 4 16 HnausuayansHoe
3ananue Nel
9 4.2 MonenupoBanwue mporeccoB B BP 14 2 4 8 Hnpueunyansnoe
Simulator 3amanue Ne2

10 | 4.3 Monenuporanue B AnyLogic

14 2 4 8 WupuBunyanpHOE
3agaHue Ne3

[IpomexxyTouHas aTTecTauus

3a4eT C OLIEHKOH

IMTOI'O no cemectpy 4

144 18 32 94

Bcero: 144 18 32 94

3.2. Coaep:kaHue 3aHATHHA 10 BUAAM y4eOHOH padoThI
Tabmuma 6 — ConepkaHue TUCIUIUTHHBI

No HaumenoBanue paznena,
Conepxanue 3aHATHSI
/T TEMBI JTUCIIUTITHEI
Cemectp 4
Cooeporcaniue 1eKyulonHo20 Kypca
1 Tlomoxu cobvimuti
1 [ToToxu coOwITHIA Ilomox  cobvimuil. OOnopoOHbll nomok. Peeynspuwiii  nomok.
Ilpocmetiwmuii nyacconosckutl nomox. Opounaphoii nomox. Tlomox
6e3 nocnedeticmeust. [lomox [lanvma. Ilomok Opranea.
Humencusnocmo nomoka. CmayuoHapuviti U HeCMAYUOHAPHBIL
nomok. IInomnocms nomoka. Mamemamuueckoe odcuoanue,
oucnepcus, cpedHee K8aopamuieckoe OmKIOHeHUe.
2 Cryuatinvle npoyeccol
2.1 | CayuaiiHblii IpoLiece U ero Touamue cryuatinoco npoyecca. Obnacms onpedenenus u ¢asosoe
XapaKTEPUCTHKHU npocmpancmeo cayuaiino2o npoyecca. CmayuoHapuviti Cr1y4auHbli
npoyecc. Henpepuvignoviti HOpManbHblil CIMAYUOHAPHBIL CIYYAUHDBIL
npoyecc.
2.2 | BeIOpOCHI CiTy4aifHbIX Housmue  6vlibpoca  cnyuaiinoco  npoyecca.  Ilocmpoenue
MPOIIECCOB KOPPENAYUOHHBIX (DYHKYULl CIy4aiiHbix npoyeccos. CnexmpanbHoe
PAa3IodNCeHUe CMAYUOHAPHBIX CTIVHAUHBIX npoyeccos. benvitl uym
2.3 | HecrammonapHsrit Onpedenenue napamempog epemennoco psaoa. Cenadcusanue
CITyYaiHBIH NPOLIECC | CKOML3AWUMU CPEOHUMU. DKCHOHEHYUANbHOE cenadicusanue. Ananusz
(BpeMeHHOI psx) Mpenda, aHanu3 Ce30HHOCMU.
2.4 | MapkoBckuit ciay4aitueidi | [ pagh) cocmosmuii  cucmemvl. Pazmeuenmwiii  epagh cocmosnuil
Ipolecc cucmemul. Maproeckas yenv. Beposmnocmu cocmosanuti. Hauanvhoe
pacnpedenerue 8eposIMHOCHIEN. Bepoamuocmu nepexooa.
Mapkosckue  npoyeccol ¢ OUCKDEMHbIMU — COCMOSHUAMU U




Ne HaumenoBanue paznena,

ConepxaHue 3aHsITHS

n/m TEMBI JUCIIUTIIIHEI
OuckpemHviM pemeneM. Mapkoeckue npoyeccvl ¢ OUCKPEMHbIMU
COCMOSHUAMU U HENPEPLIBHbIM 8peMeHeM

3 Cucmembl Macco8020 0OCHyHCUBAHUA

3.1 | OxgnokanansHas CMO Tonsmue cucmemsbl  MAacco8020 00CTYIHCUBAHUSL. 3asexa,

obcayocusarowee  yCmpoucmeo,  o0cHyxcusanue,  OIUMENbHOCb
00CYHCUBAHUSL,  UHMEHCUBHOCHb — OOCIYICUBAHUS,  HAKONUMEND,
ouepedsv, ONUHA oUepedU, OUCYUNTUHA OOCTYICUBAHUSL.
Knaccugpuxayus CMO: be3 Hakonumens, ¢ HaKonumeniem
oepanuyennou emkocmu (CMO c nomepsamu), ¢ Haxonumenem
neoepanuuennoi emxocmu (CMO 6e3 nomepu).
Oonoxananvnas CMO. Mamemamuyeckas mooenb 0OHOKAHATLHOU
CMO c omxazamu. Mamemamuueckas modenv oonokananwvrot CMO
C  HeozpauuueHHoU  ouepeldvio. Mamemamuueckas — Mooeib
oonoxarnanvrou CMO ¢ oepanuuennotl ouepeobio.

3.2 | MHuorokananpaas CMO Mmnoeoxananvnas CMO. Mamemamuueckas Moodeny
mHozokananerot CMO ¢ omxazamu. Mamemamuueckas mooensb
mHozokananvrot CMO ¢ HeoepanuienHol ouepeovio.

4 Hmumayuonnoe mooenuposarue

4.1 | MonenupoBaHHe IPOIIECCOB | Moes  mMemoda — UMUMAUUOHHO20 — MOOEIUpPOBaHuUs.  Dmanvl

B GPSS UMUMAYUOHHO20 MoOenuposanus. Dopmuposanue CcmManOaApPmMHO
PACnpeOdeeHHbIX  CAVYAUHbIX — GEeUYUH. Ob30p  cpedcme
Mmooenuposanus. Azvik moodenuposanust GPSS.
4.2 | MonenupoBanue nipouieccoB | [louamue ousnec-npoyecca. Modenv ousnec-npoyecca. brox-cxema
B BP Simulator ousnec-npoyecca. Ilocmpoenue moodenu 6usnec-npoyecca ¢ BP
Simulator.

4.3 | Monenuposanue B AnyLogic | Modenuposanue ¢ AnyLogic. Aeenmot u azenmmuoe mooenuposanue.
bnoxu AnylLogic, npednasnauenHvle 051 MOOEIUPOBAHUS CUCHEM
MAcco8020 0OCTYHCUBAHUSL.

Cooeporcanue npakmuieckux 3aHsamuil
1 Tlomoxu cobvimuti
1 [ToToxu coOwITHIA Ilpakmuueckas paboma «Pacyem  Xxapakmepucmuk NOMOKA
CcOOLIMUILY.
2 Cnyuaiinvie npoyeccul
2.1 | CayuaiiHblil Iporiece U ero Ipaxmuueckass paboma «llocmpoenue KOppersiyUOHHBIX OYHKYUL
XapaKTePUCTHKH CYYAUHBIX NPOYECCO8Y.

2.2 | BeiOpocsl cimyqaiiHBIX IIpaxmuueckas paboma «Pacuem npooolcumenrbHOCmu 1 4acmomul
MPOIIECCOB 8b16POCOB CYUAIHBIX NPOYECCOBN.

2.3 | HecrannonapHslit Ilpaxmuueckas paboma «Onpeodenenue napamempos 6peMeHHO20
CITy4aiHBIH IpoLecC | psaoay.
(BpeMeHHOI psi)

2.4 | MapkoBCKHiA ciyvaituelil | [lpaxmuueckasn paboma «Mapxosckue cryyatinbie npoyeccol».
npoiecc IHpaxmuueckas paboma «Onpedenenue QUHATLHBIX BepOSIMHOCHEN

COCMOSAHUS CUCTEMBLY.

3 Cucmembl Maccos020 0OCHYHCUBAHUSL

3.1 | OnnokananeHass CMO Ipaxmuueckas paboma «Pacuem nokazamenei 3ggpexmusnocmu
OOHOKAHATLHOU CUCTHEMBL MACCOBO20 OOCTYHCUBAHUSLY.

3.2 | Muorokananpaass CMO IHpaxmuueckas paboma «Pacuem nokazamenei 3ggexmusnocmu
MHO20KAHANBHOU CUCIEMbL MACCOB020 OOCTYHCUBAHUAY.

4 Hmumayuonnoe mooenuposariue




HaumenoBanue paznena, S —

n/m TEMBI JUCIIUTIIIHEI

4.1 | MonenupoBanue nporieccoB | Ilpaxmuueckas paboma «llocmpoenue umMumayuorHHoUu Mmooenu
B GPSS oonoxananvrot CMO».

4.2 | MonenupoBanue nporeccoB | [lpaxmuueckas paboma  «llocmpoenue  6n0K-cxemvl  OusHec-
B BP Simulator npoyecca u umMumayuorHou mooeau 8 BP Simulatory.

4.3 | MonemupoBanue B AnyLogic | [locmpoenue umumayuonnoi. mMooenu MmMpaHCHOPMHO20 NOMOKA 6

AnyLogic.
Hocmpoenue umumayuonnoi modeau banxa 6 AnyLogic.

Ilocmpoenue umumayuonnol Modenu nasurboua mempo é AnyLogic.

IIpomesxxyTouHas aTTecTalus - 3auem

4 TlopsiaoK OlEHUBAHUA YCHEeBAeMOCTH U C(OPMHPOBAHHOCTH

KOMIIETEHIMH 00y4Yaroerocs B TeKyuei U MpoMe:KyTOYHON aTTeCTAMH.

HJ’IH MOJOXKHUTEIBHON OILIEHKH IIO pe3yiibTaTaM OCBOCHUS OUCHUIIJIMHBI o6yqaromeMyc;1
HGO6XO,I(I/IMO BBITIOJIHUTE BCC YCTAHOBJICHHBIC BHUbI y‘ICGHOﬁ pa6OTLI. OI_IeHKa PE3YyIbTATOB

paboTsl oOydatomerocst B 6aiiax (Mo Bujgam) mpuBeaeHa B Tabmuie 7.

Tabmuma 7 - bannpHO-pedTHHrOBass OIEHKAa pe3ylbTaTOB Y4eOHOH  paboThI
oOyuaromuxcs no Bugam (bPC) B 4 cemectpe
VYuebHas padora |Cymma  |Bumsr u pe3ynbTaThl OueHka B aTTecTaluu Bbamnst
(BUzBI) 0amoB  |y4eOHO paboThI
Texkymias yuebnas |80 KonTtpomnbHbie paboThI Kountpoabnas padora (No]-6) 25-45
pabora B cemecTpe (5 pabor) Bbasuisl 32 KP:
(Iocermenue 5 6am1oB (BeImonHeHO 51 - 65% 3ananwii)
3aHATHHA 10 7 6aJ1710B (BBINOIHEHO 66 - 85% 3ananuii)
PacIHCaHUIO U 9 asoB (BeimosHeHo 86 - 100% 3amanuii)
BBIITOJIHCHUC Tect BaJuibl: 1-5
3a1aHui) 1 6ama (BemonHeHO 51 - 65% 3anaHuiA)
3 fasuta (BeimosHEHO 66 - 85% 3ananuii)
5 6amsoB (BemmonHEHO 86 - 100% 3amanuin)
WnnuBuayansHO Wnausuayanbnoe saganue (No/-3) 15-30
3aaHuC BaJuibr:
(3 3ananus) 5 6annoB (BemonHeHo 51 - 65% 3amanuii)
8 6as10B (BBITOTHEHO 66 - 85% 3amaHMit)
10 6amoB (BeImoHEHO 86 - 100% 3amaHuit)
HTroro no texkyueii padore B cemecTpe 41 -80
IIpomexyrounast |20 Pemenue 3amaqn 1. 5 6ans10B (MOPOTOBOE 3HAUCHUE) 5-10
aTTecTanus 10 6a/u10B (MaKCUMAaIbHOE 3HAYCHHE)
(zauer) Pemenue 3anaun 2. 5 6an0B (MOporoBoe 3HaUCHHUE) 5-10
10 6a/m10B (MaKCUMATbHOE 3HAYCHHE)
HToro nmo npoMeXyTo4HO# aTTecTanuu (3a4ery) 10-206.
CymmapHas oneHka no gucuumiaune: Cymma OanioB TeKyIie U mpoMexxyTodHoi arrectammn 51 — 100 6.

B mpomexyTouHOll arTecTali OLlEHKa BBICTaBisieTcss B BenomocTh B 100-0ambHOM

IIKaJjie ¥ B OyKBEHHOM 3KBUBaJIeHTe (Tabnuia 8)
Ta6muma 8 — Coornecenne 100-0annpHOM MKaIbl B OYKBEHHOTO SKBHBAJICHTA OLIEHKH

YpoBHU OCBOEHUS Ox3amen 3auem
Cymma HabpanHbIx = -
banios JUCITUTLTUHBL U Oyenxka byxeennviii oxeusanenm byreennwiil
KOMITETCHIIU T IKBUBANEHN
86 - 100 [TpoaBuHyTHIN 5 OTJIUYHO
= 3adteHo
66 - 85 [ToBbIIIEHHBIHI 4 XOpouIo




w

51 - 65 IToporogsrii YIOBIIETBOPUTEIHLHO

0-50 IepBoiit 2 HEYJIOBJIETBOPUTEIILHO He 3aureno

S  MarepuajbHO-TeXHHYECKOE, NMPOrPpaMMHOe U Yy4eOHO-
MeTOoAHYeCKoe o0ecrneyeHre AMCIUIIMHBI.

5.1 YueOnasi imTeparypa

OcHoBHasi yueOHasi IuTEpaTypa

Kob6enes, H.b. UmurarnronHoe MoaenupoBanue : yueonoe mocoodue / H.b. KoGenes, B.A.
[TonoBuukoB, B.B. JleBsiTtkoB. — Mocksa : KYPC : UIH®PA-M, 2013. — 368 c. — ISBN 978-5-
905554-17-9. — URL.: https://new.znanium.com/read?pid=361397

JonosHUTeILHAS y4eOHAasl TUTEpaTypa

Boponun, A.H. Cnyuaitnsie nporeccsl : Yuebnuk / A.H. bopoaun - Cankr-IletepOypr
W3narenscTBO «JIlaHby, 2013. — 640 c.- ISBN 978-5-8114-1526-7. — URL:
https://e.lanbook.com/reader/book/12935/#2

5.2 MarepuajJibHO-TeXHUYECKOe M  IPOrpaMMHOe olecrneyeHue

JAUCIUIIJIMHBI.
Y4eOHble 3aHITHSI 10 AUCHUIUIMHE TPoBoATCs B yueOHbIX ayautopusx KI'TIN KemI'V:

404 Y4yebOHas ayguTopus 1y IPOBEICHUSL: VY4eOHbIil KOpIyC

- 3aHATUH JEKINOHHOTO THIIA; Nod.

- TPYIIIOBBIX U MHANBHUYaIbHBIX KOHCYJIbTAIINH;

- TEKYILEro KOHTPOJISt ¥ IPOMEXYTOYHOH aTTeCTalHH. 654079
Crnenuaau3npoBaHHas (yueOHas1) Medesib: JOCKa MeJIoBasi, Kadeapa, CTOIBI, CTYIIbS. '
O6GopynoBaHue: nepenocroe - HOyTOyK, SKpaH, MPOEKTOP. Kemeposckast
Hcnoansyemoe nporpammuoe obecneuenne: MSWindows (MicrosoftimaginePremium 3 year|o6iacTs, T.

o cyonuueH3snonHoMy noroopy Ne 1212/KMP ot 12.12.2018 r. mo 12.12.2021 r.), LibreOffice HoBOKY3HeIIK, TIp-
(cBobomHO  pacmpoctpansemoe  [10),  Supekc.bpayszep  (oTedecTBeHHOE  CBOOOIHO

pacrnpoctpansiemoe I10). KT Meranypros,

HHTepHer ¢ o0ecneyenuem aocryna 8 JUOC. a 19
508 JIabopaTopusi KOMIILIOTEPHOT0 MOJIEJIMPOBAHMS. Y4eOHsIid KOpITyC
YueOHas ayTuTopus (MyJIbTUMEIUIHAS) U IPOBEACHUS: Nod.
- 3aHATUH JEKIIMOHHOTO THIIA;
- 3aHATUI CEMHUHAPCKOTO (MMPaKTHUYECKOT0) THIIA; 654079
- 3aHATUH 71ab0paTOPHOTO THIIA, '
- IPYIIIOBBIX M MHMBUIYaJIbHBIX KOHCYJIbTAIIUIA; Kemeposckas
- CAMOCTOSATENBHON PabOTHI; 00J1acTh, T.
- TEKYILETro KOHTPOJISl ¥ IPOMEKYTOYHOM aTTeCTaluu. HoBOKy3HeLK, T1p-

CnennaauzupoBanHasi (yuedHast) MefeJib: I0CKa MeJIoBas, Kadeapa, CTOJbI, CTYJIbsL.
OoOopynoBaHue ISl MpPe3eHTANHHM Y4YeOHOr0 MaTepuasia. CMmayuoHapHoe - KOMIIBIOTEp
MpernoiaBaTes, PoeKTop, IKpaH. A 19
JlaGopaTopHoe 060pyA0BaHNE: CIAYUOHAPHOE — KOMITBIOTEPHI T o0yJaromuxcs (18 mir.).
Hcnoab3yemoe nmporpammHoe obeciedenne: MSWindows (MicrosoftimaginePremium 3 year
o cyonmieH3noHHOMY goroBopy Ne 1212/KMP ot 12.12.2018 r. mo 12.12.2021 r.), LibreOffice
(cBobomno pacmupoctpansiemoe I10), FoxitReader (cBoboano pacmpoctpansiemoe I10), Firefox
14 (cBobomHO pacnpoctpansiemoe [10), SAnmekc.bpayszep (oTedecTBeHHOE CBOOOIHO
pacnpoctpansiemoe  I[10), MathCad  (Jlumemsuss  Ne9A1487712),  Scilab(cBoGomHo
pacmpocTpaHseMoe I10), SWI-Prolog (cBoOOIHO pacmpocTpaHseMoe I10),
GPSSWorldStudentEdition (yue6nast Bepcusi), PSPP (cBobomno pacmpoctpansemoe 110), T-
FlexCAD (oreuectBennoe I1O, yueOHas Bepcus), 3dsMaxDesign (KopoGounas mnuneH3us
Ne0730450), MicrosoftVisualStudio (MicrosoftimaginePremium 3 year o cy0iauneH3HOHHOMY
moroBopy Ne 1212/KMPot 12.12.2018 r. mo 12.12.2021 r1.), Uurepmperatop "Smpo"
(ymuensuonsslid jorosop Nel ot 16.06.2020 r. mo 16.06.2025 1.); Cpena ¢GyHKIMOHAIBHO-
00BbeKTHOTO nporpamMmupoBanus "Anro3ut" (MMueH3noHHbIH goroBop Ne2 ot 16.06.2020 r. no
16.06.2025 r.), Cpena craructudeckux BeaucieHnd Rv.4.0.2 (cBOOOIHO pacmpocTpaHsiemMoe
I10).

KT MeTtamtypros,



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

|I/IHTepHeT c obecnieuennem gocryna B JUOC. |

5.3 CoBpemenHble mnpodeccHoHAIbHbIe  0a3bl  JaHHBIX |

HH(OPMALMOHHBbIE CIIPABOYHbIE CHCTEMBI.

Ilepeuvens CIIBA u UCC no gucuuniimnHe
CITForum.ru - on-line OubGauoTexka CBOOOJHO JOCTYIMHBIX MaTEPHUATIOB IO

uHGOPMAIIMOHHBIM TEXHOJOTHAM Ha pycckoMm si3bike - http://citforum.ru

Hayunas osnexkrponnas Oubmuoreka eLIBRARY.RU — kpynHedmmii poccuiickuii
WH(OPMAIIMOHHBIA TMOpTal B OOJACTH HAyKW, TEXHOJOTWUH, MEIUIMHBI W 00pa3oBaHUS,
coJiepKalil pedeparsl U MOJHBIC TEKCTHI - WWW.elibrary.ru

basa ngannbix Science Direct (6onee 1500 xypHanoB uznarensctBa Elsevier, cpenn HUX
W3JIaHMsI IO MaTeMaTUKe U HHPOPMATHKE), peKUM JocTyna :https:// www.sciencedirect.com

6 Huble cBeaeHus U (WIN) MATEPHAJIBI.

6.1. IlpumMepHbIe BONPOCHI W 3aJaHHUs / 3aJa4d Ui MPOMEKYTOYHOM
arrecTauuu

Cemecmp 4

Taﬁ.lmua 9 - HpI/IMeprIe TECOPETHYECCKHUE BOIIPOCHI U MPAKTHYECCKHUE 3aJaHUsA /
3ajla'vM K 3a4eTy

Paznensl u Tembl [Ipumepnsie teopernueckue | [IpumepHbie mpakTHyeckue 3aaanus / 3a1a4u
BOIPOCHI

1. Homoxu cobvimui

1.1 [loTtoku 1. Ilorok coOsITHil. OgHopoaubrit | 1. CpemHee  49WMciiO  3aKa30B  TaKCH,

COOBITHI MOTOK. PerynsipHslii HOTOK. MOCTYMAIOMIMX Ha JAUCHETYEPCKUHA ITyHKT B
2. ITotok coObiTHid. [IpocTeiimmii | oqHy MHUHYTY, paBHO TpeM (A=3). Haiitu
IIyaCCOHOBCKHI MOTOK. BEPOSATHOCTh TOTO, YTO 33 2 MHH TMOCTYIHUT
3. IloTok coObITHii. OpAMHAPHBINA | YETHIPE BHI30BA.
MIOTOK. 2. Cpemnee  4YHCIIO  3aKa30B  TaKCH,
4. [Totok 6e3 mocnenencTBusI. MOCTYNAMIINUX HAa JIUCHETYEPCKUM IyHKT B
[Torok ITanbma. [loTok Dprnanra. | omHy MuHYTY, paBHO TpeMm (A=3). Haiitu
5. IloToK COOBITHIA. BEPOSITHOCTb TOI'O, YTO 33 2 MHUH MOCTYIHUT
HNHTEeHCUBHOCTH MOTOKA. MeHee YETHIPEX BHI30BOB.
6. CranuoHapHbIH 1 3. Cpennee qHCII0 3aKa30B TaKCH,
HECTalMOHAPHBIN MTOTOK. MOCTYMAIOMMX Ha JAUCHETYEPCKUHA ITyHKT B
7. IInoTHOCTH MOTOKA. OJHY MHHYTY, paBHO Tpem (A=3). Haiitn
Maremarnyeckoe 0KHIaHuE, BEPOSTHOCTH TOTO, YTO 32 2 MUH IOCTYITUT HE
JUCTIEPCUS], CPETHES MEHEE YEThIPEX BBI30BOB.
KBaJpaTHUYECKOE OTKIIOHEHHUE. 4. JlaH mpoCTEeHIINIA TOTOK C TTapaMeTpom A=2

TpeOoBaHmii B MHHYTY. HaliTu BepoATHOCTBH
TOrO, YTO JJIMHA HHTEpBajga MEXAYy IByMsd
COCeTHUMH coObITHsIMU cocTaBisier T ot 1 mo

2 MHHYT.
5. IloTokx MamuH, HAYMIHMX 1O MIOCCE B OJHOM
HaIPaBJICHUH, MIpEJICTaBIISAET coboit

MPOCTEHIINH TOTOK C WHTEHCHBHOCTHIO &
MamuH B MUHYTY. lllocce mmeer pa3BMIIKY B
TpU HampaBieHHUA. BeposSTHOCTh JBM)KEHUS
MalliH B IIEpBOM HamnpasieHuu passa 0,12, Bo
BropoMm — 0,68, B TpetbeM — 0,20. Onpenenutsb
WHTCHCUBHOCTH JBIDKCHUS aBTOMOOWJIECH B
Ka)K/I0M HalpaBJICHHUH.

6. B pesymbraTe CTaTHCTHYECKOH 0OpabOTKH
HUHTEPBAJIOB BPEMEHU MEXIY COOBITHSIMU B
HEKOTOPOM MOTOKE IMOJIy4EHB! CJIEIYIOIINe




XapaKTePUCTUKU: cpenHee 3HaYCHUE
HWHTEpBaja m=2 MUH, cpenHee
KBaJIpaTHUECKOEC  OTKJIOHEHHE  HHTEpBaJa

0~0,9 wmun. TpeOyercs momoOpaTh MOTOK
Oprandra, 06Jagaronuii TPUOIN3UTETHFHO TEMH
xKe XapaKTePUCTUKAMU, HalTH ero
HHTEHCHUBHOCTD Ay M TIOPSIIOK K.

7. B pesymprate 00pabOTKH CTATHCTUYECKHX
JAHHBIX 110 WHTEPBAIAM MEXIy COOBITHUSIMHU B
notoke Ilanpma monmydyeHbl 3HAYCHUS M=2
MHH W o=1,5vuH. [lomoOpath MOPSIOK
COOTBETCTBYIOIIETO IMOTOKA JpIIaHTa.

8. B pesynmbraTe 00pabOTKH CTATHCTUYECKUX
JAHHBIX 10 WHTEpPBaJIaM MEXIy COOBITHUSIMHU B
noroke [lanbMa mMoONy4YeHbl 3HAYECHUS mM=2
MHH U O=1,5muH. OnpeneauTs IUIOTHOCTD

paclpeeieHus, MOCTPOUTH rpaduKu
HCXONHOM U  OPIaHrOBCKOM  IUIOTHOCTEH
pacnpeeseHHsL.

2. Cnyuaiinvle npoyeccol

2.1 Cry4aiinbrit
MIPOIIECC H €T

8. IlonsaTue cmyyaitHoro

nponecca. O0IacTb ONpeeIeHHs

9. TlocTpouTs KOPPENALMOHHYIO (GYHKIUIO
HOPMAQJIBFHOTO  CTallMOHAPHOTO  CIYyYaifHOTO

XapaKTepUCTUKU u ¢$a3oBoe MPOCTPAHCTBO mpolecca, MpeaCcTaBIeHHOro Ha rpaduke.
CIIy4ailHOr0 Ipoliecca. .
9. CTarmoHapHbIi cirydalHbII
IpoLuecc. '
10. HenipepsIBHBIN HOpMaTTBHBIN '
CTallMOHAPHBIN CIyYaillHbINA ‘
TIporIecc. T e
2.2 Bwi6pocsl 11. IlonsTHe BEIOpOCa 10. HopMupoBaHHasi KOppESIIMOHHAS
CIy4aliHbIX Clly4allHOro npouecca. (GyHKIUS cITy4aifHOTO TpoIiecca UMEET BT
MIPOIIECCOB 12. Aaroputm mocTpoeHus e a .
KOPPEJIALMOHHBIX (yHKIMIA k(r) =€ (cos pr + ESII‘I Ble)
CILyHAHHBIX TIPOTECCOB. rae a=0.55, p=1.2, 0,,=0.4, ¥=3.26.
13. CexrpanbHoe pasioxeHie HaiiTn MHTEeHCUBHOCTh BBIO
. pOCOB IIpoliecca 3a
CTAaLIMOHAPHBIX CIy4YalHBIX A= X+ o
MIPOLIECCOB. YPOBEHB X ¥ CPEIHION0
14. Benbrit mrym. MIPOAOJKUTEIEHOCTH BBIOPOCOB.
11. Onpenenuts CIEKTPaIbHYIO IUIOTHOCTD
nporiecca S(m), €CIM KOPPEeNSLUOHHASL
(yHKIHUS IMEET BUJ
K(7)=e " 1+ al)
2.3 15. Onpenenenune napameTpoB 12.  IlpoBecTH cCriaKMBaHUE TMPOTOKOJIA
Hecraunonapuslii | BpEMEHHOTIO psija. HaOJIIOJIEHUIT METO/IOM CKOJB3AIIEH cpemaHen
CITy4aiHBIH 16. CrnaxxuBaHHe CKOJNB3SIUMH | 110 3 TOYKaM.
mpouecc CpPEIHHUMU. 13. IlpoBecTH criakMBaHUE MPOTOKOJIA
(BpeMeHHOI psi) 17. DxcnoHeHIaIbHOE HaOJIIOJIEHUT METO/OM CKOJB3AIIEeH cpemaHen
CIUIa)KMBaHMUE. 10 5 TOYKaMm.

18. Ananu3 TpeHa, aHaIu3
CE30HHOCTH.

14. TlpoBecTu CIVIaKMBaHHME MPOTOKOJIA
HaOJIIOJIEHUT METO/IOM CKOJB3AIIEeH cpemaHen
o 7 TOUKaM.

15. TIlpoBecTu CIrUaKMBaHHE IPOTOKOJIA
HaOMIOAEHUN METOAOM 3KCIIOHEHIIMAILHOTO
CTIIaKUBaHUA.

16. CpenaTtp HmporHo3 Ha 2 TepHoia BIIEpen
METOJO0M SKCIIOHCHIINAIBHOI'O CTIIaKUBAHUS.

2.4 MapkoBckuit
CITy4aHBIN

19. I'pad cocTostHU CHCTEMBI.
Pazmeuennsii rpad cocTostHMIA

17. CucreMa S — MaIlInHa, KOTOPas MOXKET
HAXOJIUTHCS B OJTHOM M3 TISITH COCTOSIHUI:
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nporiecc

cucTtemMbl. MapKoOBCKas 1IEIIb.
20. BeposITHOCTH COCTOSIHHIA.
HauansHoe pacnipenencenue
BEPOATHOCTEH.

21. BeposiTHOCTH TIepexoa.
MapkoBCKHE IPOLIECCHI C
JUCKPETHBIMU COCTOSTHUSMU H
TUCKPETHBIM BPEMEHEM.

22. MapKOBCKHE TPOIIECCHI C
JUCKPETHBIMU COCTOSTHUSMU H
HEMPEPBIBHBIM BpEMEHEM

sl - HCTIpaBHA, paboTacT;

S, - HENCTIPaBHA, OKMACT 0CMOTPa;
S, — OCMaTpHBaeTCs;

S, pemonTHpyeTcs;

S, — CIHCaHa.

ITocTpouTs Tpad COCTOSIHHIA CHCTEMEL.

18. Tloctpouts rpad cocTosHuil cuCTEMBI S,
MIPECTaBISIONIEH TEXHUUYECKOE YCTPOICTBO U3
2 y3moB | u II, KaXX1Ip1if U3 KOTOPBIX MOXKET B
X0JIe pa0dOThI YCTPOMCTBA OTKA3aTh (BBIMTH U3
ctpos). OrtkazaBmmii y3en  HEMeJICHHO
Ha4YMHAET BOCCTAHABINBATHCS.

19. Tlo wmeam Bemercs CTpeabda Tpems
BBICTpenaMUd. Bo3MOXHBIE COCTOSIHMSA IIeNH
(cuctemsr S): S; - 1eNb HEBpeAWMa; S, - IIETb
MOBPEXAEHa; Sz - Iellb  IOpaKeHa.
Pasmeuennsiii rpad cocrosHWI MOKazaH Ha
pucyHke. B  HadaJbHBII MOMEHT ILElb
HaXOJMJIaCh B COCTOSHUH S; (HE TTOBPEXKIICHA).
Onpenenuts BEPOATHOCTH COCTOSHUM Lenu
1ocJie TpeX BBICTPEIIOB.

5

5, N2

3. Cucmemvt maccosozo 06czzy9fcu6auuﬂ

3.1 23. Ilonstue cucremel maccoBoro | 20. A3C mpencraBmser coboit CMO c¢ 1
OpnHoKaHaNbHAS oOcyxuBaHus. 3asBKa, KaHaloM oOciyxuBanus. [lnomanka npwu
CMO 00CITyKHBAIOIIEe YCTPONUCTRO, CTaHIIMU JOIyCKaeT MpeObIBaHUE B OYEPEIH Ha
o0ciTyXKMBaHHE, TITUTEILHOCTh 3ampaBKy He Oosiee 3 MalMH OJHOBPEMEHHO.
o0CITyXK1BaHUsI, YHTCHCHBHOCTH Ecnu B ouepenn yxe HaxomuTcs 3 MAaIIHHEI,
00CITyKMBaHUS, HAKOIIUTEb, ouepeHasi MalllMHa, PUOBIBINAS HA CTAHIIUIO,
ouepe/ib, JUIMHA OYEPEeIH, B OYepe/ib HE CTAaHOBUTCS, a MPOE3IKACT MUMO.
JUCIUTLTAHA 00CTYKUBAHUSL. [ToTok MamuH, MPUOBIBAOIINX JIJIS 3aMPaBKH,
24. Knaccudukaius CMO: 6e3 UMEeT MHTCHCHBHOCTH | MammHa B MUHYTY.
HAKOIUTEJISA, C HAKOIIUTEIEM [Iponecc 3ampaBku MPOIOJIKACTCS B CPEIHEM
orpannueHHoil emxocty (CMO ¢ | 1,25 muH. Onpenenutb: BEpOSTHOCTH OTKa3a,
MOTEPSIMU ), C HAKOITUTEIIEM OTHOCHUTEIFHYIO U a0COJIOTHYIO MPOITYCKHYFO
HeorpannmdeHHOW eMkocT (CMO | cmocoOHOCTh, CpemHee YHCIO MAIliH B
0e3 ToTeph). odepeu.
25. OngnokanansHass CMO.
MaremaTnueckas MOJeIb
onHokanaimpHor CMO ¢
OTKa3aMH.
26. Marematnueckast MOJIEIIb
oxnHokanainpHor CMO ¢
HEOTrPaHUYEHHON 0YepENbIO.
27. MaremaTnuecKkast MOJ€b
onHokaHansHOM CMO c
OTPaHUYEHHOUN OUYepEbIO.
3.2 28. MuorokanansHass CMO. 21. TpexkananpHas CMO ¢ oTkazamu
MHorokaHambHas 29. MaremaTuueckas MOJIelb npeacTaBisier cobolt 3 TeneOHHBIX IJTUHUM.
CMO mHorokadainsHoi CMO ¢ 3asBKa — BBI30B, IIPHUIIICIINN B MOMEHT, KOT/1a

OTKa3aMH.

JIMHUA 3aHsiITa, oJry4acTt OTKas.
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30. Maremarnueckast MOJIEIb
mHuorokadainbHoi CMO ¢
HEOTPAHHMUYCHHOM OYepPe/IbIO.

MNHTEeHCUBHOCTh IIOTOKa BbIBOBOB  A=0.8,
HMHTEHCHBHOCTD MOTOKA 00CITy)KMBaHHS
u=0,667. HalTh BEPOATHOCTH COCTOSHHUU,
a0COJIFOTHYIO M OTHOCHTEIBHYIO IPOIYCKHYIO
CIIOCOOHOCTH, BEPOSITHOCTh OTKa3a U CpPEHEe
YHUCIIO 3aHATHIX KAHAJIOB.

4. Umumayuonnoe moodenuposanue

4.1
MonenupoBaHue
mporieccoB B GPSS

31. Unges meToga HIMUTALHOHHOIO
MOJICTUPOBAHMS. DTAITbI
HMUTAILMOHHOI'O MOJICITMPOBAHUSL.
32. dopMupOBaHUE CTAHIAPTHO
pacnpe/eIeHHbIX CTyYalHbIX
BEJINYMH.

33. S3pik moaenupoBanus GPSS.

22. Brimoaauts MOJICIUPOBAHUE
onHokaHaibHOM CMO ¢ momomnsio GPSS.

4.2 34. TlousTre Ou3HEC-IpolIecca. 23. BhIOIHUTH MOJICTTUPOBaHHE
MogenupoBanue Mopnenb OusHec-niponiecca. biok- | omHokananeHoit CMO ¢ mnomompo BP
nporeccos B BP cxema Ou3Hec-mporecca. Simulator.
Simulator 35. TToctpoenune Mozenu OusHec-

nporecca B BP Simulator.
4.3 36. Monenuposanue B AnyLogic. | 24. BoinonHuTh MOJIETMPOBaHNE
MogenupoBaHue B | ATr€HTBI U ar€HTHOE oxuokanansHoit CMO ¢ momomsro AnyLogic.
AnyLogic MO/ICTTMPOBAHUE.

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

CocraButens (u):

ctapmuii npenojasarenb kapeapsl MOMM T"aspunosa 10.C.

(Pamunua, unuyuansl u dondicHocms npenodasamens (eii))
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