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1 leap TUCHUTIIHHBI.

B pesymbraTe OCBOEHHMS JaHHOM JUCHUIUIMHBL y OOYyYaromerocs JJOJDKHBI OBITh
c(OopMHpPOBaHbI KOMIIETEHIIMA OCHOBHOM MpodeccHOHANIbHOM 00pa3oBaTeNbHON MPOrpaMMbl
OakamaBpuarta (nanee - OITOIT): OITK-3.

Copnep)kaHre KOMIIETCHIMH KaK IUIAHUPYEMBIX Pe3yJIbTaTOB OOYYEHHUS MO AMCIUILIHHE
cM. Tadymnel 1 u 2.

1.1 ®opmMupyemMblie KOMIIETEHIMH
Tabmuma 1 - dopmupyemple JUCITUTIITMHON KOMIIETCHITUN

HaumenoBanue Buia
KOMIIETEHIIN T
(yHusepcaivHas,
obuenpogheccuonanbHas,
npogheccuonanvhasi)

HanmenoBaHue kater opun KOI[ 1 Ha3BaHHUEC KOMIICTCHIIMHU

(TpyTIIIBI) KOMITETEHITHIA

Oo61menpodeccruoHaNbHAs

TeopeTuueckue u
MPAKTUYECKHUE OCHOBBI
podeCCHOHATTEHOM
JIESATEIILHOCTH

OIIK-3 CriocobeH NpuMeHsITh 1
MOIUGHUIMPOBATh MaTEeMaTHYECKHE MOACIIH ISt
perieHus 3a1a49 B 001acT mpodeccHoHaIbHOU
JeSITeTbHOCTH

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

JIMCTIUIITUHBL ¥ IPaKTUKH, POPMUPYIOIIHE
komnerennuio OITOIT

Kon u nHa3sBanue
KOMIIETEHINHA

NuaukaTopsl TOCTIKEHUS
komnerennuu mo OITOIT

OIIK-3 Crocoben 3.1 Ilpumensier B1.0.15 OcHOBBI MAaTEMATUYECKOTO

IIPUMCHSATH U TUITIOBBIC MOACIIUPOBaHUA
MOIU(UITUPOBATH MaTeMaTU4YECKUE b1.0.21 MaremaTudeckue Moaenu
MaTeMaTHYeCKue MOJCIIN UIA PCIICHUSA MPUKJIAJHON MEXaHUKU

3a1a4 B o0JlacTu

MOZEIHU JUIsl PELICHUS b1.0.23 Ilpuknaansle 3agaun

3aj1a4 B 00J1aCTH PO ecCHOHATBHON MaTEeMaTHYECKOM CTATHCTUKU
npoeCcCHOHATBHOI ACATCIILHOCTH B51.0.24 Cayuaiinble npouecchl 1
JIeSITeTIBHOCTH 3.2 Anantupyer HMHTANHOHHOE MOJeJTHPOBAHUE
MaTeMATHHCCKHC b1.0.27 Teopus R-pynkiuii
MOJIEJIM K KOHKPETHBIM
1 P b2.0.02(Y) Yuebnas npaktuka. Hayuno-
npohecCuoHaTbHBIM
uccreoBaTebCKast pabora (oydeHue
3ajila4yam
MEPBUYHBIX HABBIKOB HAYYHO-
3.3 IIpousBoauT P . y
HCCIIeIOBATEIHCKOM PaOOTHI)
Moau(UKAITTI
MATEMATHIECKHX Bb2.0.04(I1) ITpousBoacTBEeHHAs MPAKTHKA.
MOZIeIeH HayuHo-nccnenoBatesabckas paborta

1.3 3nanusi, yMeHus1, HaBbIKH (3YB) nmo qucuunjinxe
Tabnuua 3 — 3HaHus, yMeHUs, HaBbIKU, GOPMUPYEMbIE TUCIUITITMHON

Kox u Ha3zBauue

I/IH,I[I/IKaTOpLI JOCTHXKCHUA

3nanus1, ymeHust, HaBbiku (3YB), popmupyemsie

KOMIIETEHIMU KOMIIETEHIIUHU, JIHUCUUTLIMHON
3aKpeIUICHHBIE 3a
JUCIIATIITMHOMN

OIIK-3 Criocoben 3.1 Ilpumensier 3HaTh:

IIPUMEHATH U THIIOBBIC - MaTeMaTUYECKHUE METOAbl MOJCIMPOBaHUS II0
MaTEMaTHYECKUE

MOJTUPHUIIIPOBATH
MaTeMaTHYeCKHE MOAEIH
JUTSL PelIeHUs 3a]1a49 B
oOmactu

MOJIETIH [T PeILICHUS
3aa4 B o0Jlact
npodeccuoHaabHON
JEATENHHOCTH

TEMATUKE BBITTOJTHACMBIX HAay4HO-

HCCIEAOBATEIbCKUX IPUKIAJHBIX 3a4a4 WIH
OTIBITHO-KOHCTPYKTOPCKHUX padoT.

YMerth:
- pa3pabarbIBaTh MOJIENh PA3BUTHS CIIy4alHOTO




Kon u nazBanme WHaukaTopsl JOCTIKEHUS | 3HaHMs, yMeHus, HaBbiku (3YB), popmupyembie
KOMIIETEHIINN KOMIIETEHIINH, JUCITUTUTHHON
3aKpEIJICHHEIC 32
JUCIUAIIIINHON
podeCCHOHATTEHOM 3.2 Agantupyer Tporiecca, OIPeeITh €T0 BIUSHIE Ha CHCTEMY;
OesATEIbHOCTH MaAaTCMAaTHYCCKHC - CTpOUTH (bI/I?:I/ILICCKI/Ie n MaTeMaTHU4YCCKHC
MOJICTTH K KOHKPETHBIM MOJICTH pEaNbHO ()YHKIIMOHUPYIOIIUX CHUCTEM 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  MOJIEIUPYIOLINX
JITOPUTMOB TIPU MPOEKTUPOBAHUH U pazpaboTke
MPOTPaMMHBIX TPOTYKTOB.

2 O0BbEM M TPYI0EMKOCTD JUCHMILIMHBI 110 BUAAM YUeOHBIX 3aHSITHIA.

DopMBbI MPOMEKYTOUHON ATTECTALUH.

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

O0BEM yacos
OO01mas TpyI0eMKOCTh U BUIIBI YI€OHON paObOTHI IO TUCIIMILINHE, TTPOBOIUMBIC B Pa3HBIX o hopmam
hopmax 00y4deHust
00
1 Obmias TPyI0eMKOCTh TUCITUTLTAHBI 108
2 KonrakTHas pabora oOywarommxcsi ¢ TpernojaBaTeneM (TI0 BHIAM YYEOHBIX 3aHSTHI) 60
(Bcero)
AynuropHas pabora (Bcero): 60
B TOM YHCIIE:
JIEKIIUA 24
MPaKTUYECKUE 3aHSATHS 36
B MHTEPAKTUBHOW (hopme
3 CamocrosrenbHas pabota o0ydarommxcs (Bcero) 48
4 TIpoMe)xyTOYHas aTTeCTAIMs 00yYaroIerocs - 3a4eT

3. YueOHO-TeMaTHYeCKHMH IVIAH U CO/iePKAHUE TMCUMILIHUHBI.

3.1 YyeOHO-TeMaTH4eCKHIl IVIaH
Tabnuma 5 - YueOHo-TeMaTnyeckuil miaH ouHoi popmbl oOyueHus

O6mas |TpynoeMKOCTh 3aHITHIA

=
= TpyI0&M (aac.) DOpMBI TEKYIIETO
KOHTpOJIS U
= Paznenbr 1 TeMBI AUCHUIUIHHBI KOCTb 0DO HPOME3yTOHOM
= 110 3aHATUAM (scezo AyIUTOpH. ATTECTAl[MH YCIIEBAEMOCTH
) CPC
T uac.) 3aHATHS
S JIEKTI. | TIpaKT, J1ad.
Cemectp 8
1 | 1. Homoxu cobvimuir 10 2 4 4 KonTponbHast pabota
Nel
2. Cyuaiinsle npoyeccol 42 10 12 20
2 | 2.1 CnyyaiiHBIi IPOLIECC U €TO 8 2 2 4 Tect
XapaKTePUCTUKH
3 2.2 BbIOpOCHI CiTy4aliHBIX TPOIIECCOB 8 2 2 4
2.3 HecranmoHapHblil cirydaiiHblil mporecc 10 2 4 4 KonTtponbHas 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.) 3aHATHUS CPC
2 JeKIL. |IpaKT. 1ab.
(BpeMeHHOI psiT) 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
Ned
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 MopaenupoBanue nporeccoB B BP 10 2 4 4 HnausuayansHoe
Simulator 3ananue Ne2
10 | 4.3 Monenuposanue B AnyLogic 10 2 4 4 HnpusunyansHoe
3aganne Ne3
ITpoMexxyTouHas aTTecTalus - 3auem 3a4er
IMTOI'O no cemectpy 8 108 24 36 48
| Beero: | 108 | 24 | 36 48

3.2. Coaep:kaHue 3aHATHIA 10 BUAAM y4eOHOH padoThI
Tabmuma 6 — ConepkaHue TUCIUILUTHHBI

No HaumenoBanue paznena,
Conepsxanue 3aHATHS
/o TEMBI TUCIUIUTHHBI
Cemectp 8
Cooepoicanue 1eKYUOHHO20 Kypca
1 Tomoxu cobvimuil
1 [ToToxu coOwITHIA Homox  cobvimuii. OOHOpoOHbLL nomok. Peeynspuwiii  nomok.
Ipocmetiwuii nyacconogckuti nomox. Opounapuwiti nomoxk. Ilomox
0e3 nocnedevicmeust. [lomox anvma. Illomox Opnanea.
HUnmencuenocmov nomoxa. CmayuoHapuvili U HeECMAYUOHAPHBIL
nomok. IInomnocms nomoka. Mamemamuueckoe odcuoanue,
ducnepcusl, cpednee K8aopamuyeckoe OMKIOHeHUe.
2 Cnyuaiinvie npoyeccul
2.1 | CiyuaiiHblii IpoLiece U ero Ionamue cryuatinozo npoyecca. Obnacmv onpedenenusa u ¢azosoe
XapaKTEPUCTUKHU npocmpancmeo caydainozo npoyecca. CmayuoHapuviil CIyYAUHbIL
npoyecc. Henpepuvignuviti HOpManvHblil CMAyUOHAPHbIL  CIYYAUHBIL
npoyecc.
2.2 | BeIOpOCHI City4aliHbIX Housmue  6vlibpoca  cnyuaiinoco  npoyecca.  Ilocmpoenue
MPOLIECCOB KOPPENAYUOHHBIX (DYHKYUll cayuainsix npoyeccos. CnexmpaivHoe
Pasodcenue CMayUoOHApHbIX CYYatiHbIX npoyeccos. benvitl uym
2.3 | HecrammoHnapHslit Onpedenenue napamempog epemennoco psaoa. Cenadicusanue
CITyYaiHBIH NPOLIECC | CKOMLIAWUMU CPEOHUMU. DKCHOHEHYUANbHOE cenadicusanue. Ananusz
(BpeMeHHO psi) mpeHoa, aHanu3 ce30HHOCMU.
2.4 | MapkoBCKHi ciyvaitaelii | [pagp cocmosnuii  cucmemvl. Pasmeuennviii  epagp cocmosHuil
pouecc cucmemvol. Mapkoeckas yenv. Bepoamuocmu cocmosinuti. Hauanvroe
pacnpedenerue 8eposimHocmel. Beposmnocmu  nepexoda.




n/m

HaumenoBanue paznena,
TEMBI JUCIIUTIIIHEI

ConepxaHue 3aHsITHS

npoyeccol ¢ OUCKPEMHbIMU
Ouckpemuwvim 8pemereM. Maprosckue npoyeccvl ¢ OUCKPEMHbIMU

Maprosckue COCMOSIHUAMU U

COCMOARUAMU U HENPEPBLIEBHBIM 6DEMEHEM

Cucmemvt Maccogoco 06C]ly3fCU661Huﬂ

OnuoxananeHass CMO

Tonsmue cucmembul Mmaccoeoco O6Cle9fCu6(1Hu}l. 3(1)161(’(1,

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

oepanuyennou emxkocmu (CMO ¢ nomepsmu), ¢ Haxonumenem

UHMEHCUBHOCNb Hakonumeib,

Oe3  Hakonumens, ¢ HaKonumenem
neoepanuuennoi emxocmu (CMO 6e3 nomepu).

Oonokananvras CMO. Mamemamuueckas mooenb 0OHOKAHANLHOU
CMO ¢ omkazamu. Mamemamuueckasi mooenv oonokananvrou CMO
Mooenb

C  HeocpamuuenHolu  ouepedvio. Mamemamuueckas

oonokananvrou CMO ¢ oepanuuennoil ouepeobio.

3.2

Mpmuorokanansaag CMO

CMO. MOoO0eb

muozoxananvnou CMO ¢ omxazamu. Mamemamuueckas mooensb

Mnocoxananvuas Mamemamuueckas

mHozokanansrot CMO ¢ HeoepanuuenHou oyepedbvio.

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

MopnenupoBaHue POLECCOB
B GPSS

Hoes  memooa  umumayuonno2o Omansi

umumayuoHHo20 MOOB]IMPOQCIHME.

MOOENUPOBAHUSL.
Dopmuposanue  CMaHOaApPmMHO

PACNpeOenenHbiX — CAYYAUHBIX — GeNUYUH. O63op  cpeocms

Mmooenuposanus. Azvik moodenuposanust GPSS.

4.2

MogenupoBaHu€e NpoOLECCOB
B BP Simulator

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

4.3

MonenupoBanne B AnyLogic

Mooenuposanue ¢ ANyLOQIC. Aeenmul u azenmmuoe mooeruposanue.
Bnoxu AnyLogic, npeonasnauennvie O MOOEIUPOSAHUS CUCHEM
MaCcco8020 0OCTYHCUBAHUAL.

CoOeporcanue npaxmuiecKux 3aHsamui

1 Tlomoxu cobvimuil
1 [ToToxu coOwITHIA Ilpakmuueckas paboma «Pacyem  Xxapakmepucmuk NOmMoOKa
CcoObIMULLY.
2 Crnyuatinvle npoyeccol
2.1 | CayuaiiHblii Ipoliece U ero Ipaxmuueckass paboma «llocmpoenue KOppersYUOHHBIX OYHKYUL
XapaKTePUCTHKH CYYAUHBIX NPOYECCOBY.
2.2 | BeIOpOCHI City4aliHbIX Ipaxmuueckas paboma «Pacuem npooonicumenrbHOCMU U 4acmomul
MPOIIECCOB 8b10P0OCOB CIYUAIHBIX NPOYECCOBN.
2.3 | Hecrammonapusrit Ipaxmuueckas paboma «Onpedenenue napamempos BpeMeHHO20
CITyYaiHBbIHI porece | psoax.
(BpeMeHHOI psir)
2.4 | MapkoBCKHiA ciyvaituelil | [lpaxmuueckasn paboma «Mapxosckue cryyatinbie npoyeccol».
mporiecc Ipaxmuueckas paboma «Onpedenenue QUHATLHBIX SEPOSIMHOCIEl
COCMOSIHUSL CUCTEMBLY.
3 Cucmembl Macco8020 0OCHYyHCUBAHUA
3.1 | OnnokananbHas CMO Ipaxmuueckas paboma «Pacuem nokazamenei 3pgphexmusnocmu
OOHOKAHAILHOU CUCMEMbL MACCOBO20 OOCTIYHCUBAHUSY.
3.2 | MHuorokanansaas CMO Ipakxmuueckas paboma «Pacuem nokazamenei 3pgpexmusnocmu

MHO2OKAHALHOU CUCTEMbL MACCOBO20 06Cﬂy9fcu6aHu}l)).

7




Ne HaumenoBanue paznena, S —

/1 TEMbI JUCLIMILINHBI

4 HUmumayuonnoe mooeruposanue

4.1 | MogaenupoBanue nponeccoB | [lpakmuueckas paboma «Ilocmpoenue uMumayuoHHoU Mooeiu
B GPSS oonoxkananvrou CMOp.

4.2 | MopaenupoBanue nporieccoB | Ilpakmuueckass paboma  «llocmpoenue  6a0x-cxemvt  OusHec-
B BP Simulator npoyecca u umumayuorHou mooeau ¢ BP Simulatory.

4.3 | MonenupoBanue B AnyLogic | [Tocmpoenue umumayuonnot mooenu MpaHCHOPMHO20 NOMOKA 8
AnyLogic.

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

IIpomesxxyTouHas aTTecTalus - 3auem

4 HOpﬂI[OK OIICHUBAHUA YCIIEBAEMOCTH H C(l)OpMHpOBaHHOCTI/I

KOMIIeTeHUHI 00y4al01erocsi B TeKyumel u NpoMe;KyTOYHOI aTTeCTalluu.

JUist TIOJIOKUTENFHON OIICHKH 10 pe3yibTaTaM OCBOEHHS JMCLUUIUIMHBI 00y4arolmemMycs
HEOOXOAMMO BBITIOJIHUTh BCE YCTAHOBJIEHHBIE BHUIBI y4eOHOU palOoThl. OlleHKa 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) Banasi 3a KP:
(ITocemenne 5 6annoB (BemoaHeHO 51 - 65% 3amanuii)
3aHATHH O 7 6a/J10B (BBHITOTHEHO 66 - 85% 3amanmii)
pacnucaHuio u 9 6ans10B (BeImoaHEHO 86 - 100% 3amanuii)
BBITNOJIHEHNE Tect Bajubl: 1-5
3a1aHui) 1 6anu (BemonHeHo 51 - 65% 3a1aHuil)

3 fasna (BeimosHEHO 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 (BeinonHeHo 86 - 100% 3ananuii)

Hroro mo Tekyuieii padore B cemecTpe 41-80
[Ipomexyrounas |20 Pemenue 3amaun 1. 5 6anas0B (MOPOTOBOE 3HAUCHUE) 5-10
aTTecTanus 10 6an10B (MakcUMaIbHOE 3HAUCHHUE)

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

10 6ann0B (MakcuMaIbHOE 3HAUCHHUE)

HToro mo npoMe:kyTo4yHOii aTTecranuu (3a4eTy) 10-206.

CymmapHasi onenka no gucouminae:  Cymma 0aiioB TeKyIIed U MPOMEXKYTOYHOHW aTTeCTalHN 51 -100 6.

B mpomexyTouHOl arTecTal OLlEHKa BBICTaBisieTcss B BenomocTh B 100-0anmbHOM
IIKaJjie ¥ B OyKBEHHOM 3KBUBaJIeHTe (Tabnuma 8)
Ta6muma 8 — Coornecenne 100-0anmnpHOM MIKaIbl B OYKBEHHOTO SKBHBAJICHTA OLIEHKH

YpoBHU OCBOEHUS Ox3amen 3auem
Cymma HabpanHbIx = v
606 JUACLUIUIMHBI U Oyenka byxeennuiti sxeusanenm bykeennuiti
KOMIIETEHITUI IKBUBAICHMN
86 - 100 [TpoaBunHyTHIN 5 OTIIMYHO 3auTeHo




66 - 85 [ToBbIIICHHBIH 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. Umurarnronsoe MoaenupoBanue : yueonoe mocooue / H.b. KobGenes, B.A.
[TonoBuukoB, 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. Teopusi BeposiTHOCTe M MaremaTthdeckas craTuctuka: yueOnuk / K.B.
bannun, B.H. bamsikos, A.B. Pykocyes. — 3-e uzn., crep. — Mocksa: M3narenscko-Topronas
koprmopamusi  «/lamkos 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-TeXHUYECKOe M  IPOrpaMMHOe  olecrne4yeHue
AUCHUILIUHBI.
YyeOHble 3aHATHSI 10 AUCHUIUIMHE NMPOBOJATCS B yueOHbIX aynutopusix HOU Keml'V:

502 KommbroTepHBIN Ki1ace. Y4ueOHast aynuTopus (MyIbTUMEANHHAS) IS 654079, KemepoBckast 001acTh, T.
MIPOBEICHUS: HoBoxky3Henk, np-Kt
- 3aHATHH CEMHHAPCKOTo (MIPaKTUYECKOI0) TUIA; Mertamnypros, 1. 19

- I'pyHIoBbIX U UHANBUAYAJIbHBIX KOHcyHLTaHHﬁ;
- CAaMOCTOSATENIEHON PabOTHI;

- TEKYLIETO KOHTPOJIS ¥ IPOMEKYTOYHOM aTTeCTaluu.
CrenpanusupoBanHas (yueOHast) MeOenb: 10CKa MeIOoBasi, CTOJIbl KOMIIBIOTEPHEIE,
CTYJIBSL.

OG6opynoBaHue IS IPE3CHTALNH YIeOHOT0 MaTepHaa: CTallMOHAPHOE -
KOMIBIOTEP, KPaH, IPOSKTOP, HAYIITHHUKH.

JlabGoparopHoe 000pyIOBaHHE: CTALIMOHAPHOE — KOMITBIOTEPHI ISl 00YYAFOLIMXCS
(16 mr.).

Hcnonp3yemoe nporpammuoe obecriedeHne: MS Windows (Microsoft Imagine
Premium 3 year no cyonunen3unonnomy gorosopy Ne 1212/KMP ot 12.12.2018 r.
mo 12.12.2021 r.), LibreOffice (cBoboano pacmnpoctpansemoe I10), FoxitReader
(cBoboaHO pacnpoctpansiemoe [10), Firefox 14 (cBoOomHO pacnpocTpaHseMoe
I10), AAunexc.bpay3sep (oredecTBeHHOE cBOOOIHO pacmpocTpansemoe [10), GPSS
World Student Edition (yueOnas Bepcusi).

WuTtepret ¢ obecneuenneM goctyna B SMOC.

610 YuebHast ayauropus (MyJIbTUMEIUIHAS)AJIS TPOBECHUS: 654079, KemepoBckast 00J1acTh, T.
- 3aHATUH JEKIMOHHOTO THIIA; HoBoxky3Henk, np-Kt
- 3aHATUI CEMHHAPCKOTo (PaKTHYECKOT0) THUIIA; Mertamnypros, 1. 19

- TEKYILET0 KOHTPOJISI ¥ TIPOMEKYTOYHON aTTeCTalny.
CneunanusupoBaHHas (yueOHas1) MeOesb: 1ocka MenoBas, Kadezpa, CToJIbl,
CTYJIBSI.

OOopynoBaHue 1715 IPEe3EHTAMK Y4eOHOro MaTepuaa: CTalioHapHOE -
KOMITBIOTEP, 3KPaH, IPOEKTOP.

Hcnonb3yemoe nporpammHoe obecnieuenne: MS Windows (Microsoft Imagine
Premium 3 year o cy6muiien3nonHoMy noroopy Ne 1212/KMP ot 12.12.2018 .
1o 12.12.2021 r.), LibreOffice (cBo6omno pacnpoctpansiemoe [10), FoxitReader



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

(cBobomnO pacnpoctpansemoe [10), Firefox 14 (cBo6oHO pacnpocTpaHsemMoe
I10), SAAnnexc.bpaysep (oTedecTBeHHOE cBOOOIHO pacpocTpansemoe [10).
Wureprer ¢ obecnedennem gocrymna B JMOC.

5.3 CoBpemeHnHble  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 »snextponnas OuOmmoreka eLIBRARY.RU — kpynueimmii poccuiickuit

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

coJiepKaliii pedeparsl v MOJHbIC TEKCTHI - WWW.elibrary.ru

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

ba3zul

JaHHBIX MW aHaAJUTUYCCKUC ny6n1/n<au1/n/1 Ha IopTalac

«YHUB CpCUTCTCKad

uHopManronHas cucreMa Poccus», pexxum gocryma: https://uisrussia.msu.ru/
baza nannbix Science Direct (6omee 1500 xypHanoB u3natenbcTBa Elsevier, cpeau 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

Tabdauna 9 - IlpumepHble TeopeTHYeCKHe BONPOCHI M NMPAKTHYECKHe 3aJaHusA /

3aa4M K 3a4eTy

Pa3nesnsr 1 TeMbl

IIpumepHsbie
BOIIPOCHI

TCOPETUICCKUE

[IpumepHbIe npaKkTHUECKHE 3a0aHus / 3a0a91

1. IHomoxu cobvimuii

1.1 ITotoxu
COOBITHH

1. ITorok coObITHil. OMHOPOAHBIN
MOTOK. PerynspHelii NOTOK.

2. [lotok coOwrtuid. [Ipocreitmmii
IMyaCCOHOBCKHUM MOTOK.

3. IoTok coObITHit. OpAUHAPHBIT
MTOTOK.

4. [Totok Ge3 mocnenencTBusI.
[Totok IMansma. IToTox Dpnanra.
5. [lotok coObITHIA.
HHTEeHCHBHOCTH TTOTOKA.

6. CranuoHapHbId 1
HECTaI[OHAPHBIN MTOTOK.

7. [ImoTHOCTH TIOTOKA.
MaremaTruecKkoe OXXKuaHue,
JCTIEPCHS, CpeHEee
KBa/IpaTHUECKOE OTKIIOHEHHE.

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

2. CpenmHee  4HCIO  3aKa3o0B  TaKcCH,
MOCTYMAIOMIMX Ha JUCHETYEPCKUHA IYHKT B
OJHY MHHYTY, paBHO Tpem (A=3). Haiitn
BEPOSITHOCTb TOI'O, YTO 33 2 MHUH MOCTYIHUT
MEHEEe YEThIPEX BHI30BOB.

3. Cpeagnee  umcIO  3aKa30B  TakKCH,
MOCTYMAIOMMX Ha JAWCHETYEPCKUH ITYHKT B
OIIHy MUHYTy, paBHO TpeM (A=3). Haiitu
BEPOSATHOCTH TOTO, YTO 332 2 MHUH MOCTYIHT HE
MeHee YETHIPEX BHI30BOB.

4. JlaH mpocTeHIIHiA OTOK C TapaMeTpoM A=2
TpeOoBaHMiI B MHUHYTYy. HalTH BeposTHOCTH
TOTO, YTO [AJMHA WHTEpBaJa MEXIy ABYMS
coceTHUMH coObITHsIMU cocTaBisier T ot 1 mo

2 MMHYT.
5. [oTok MamwmH, UAYIIUX 0 MOCCE B OTHOM
HaIpaBlIEHUH, TIPEICTaBIISIET co0oif

NPOCTEUIIMKA TMOTOK C MHTEHCHUBHOCTBIO §
MamH B MuHyTy. Illocce umeer pa3BWIKY B
TPU HampaBleHUs. BeposTHOCTh NBIKCHHUS
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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 pesymbraTe CTaTHCTHYECKOH 0OpabOTKH
WHTEPBAJIOB BPEMEHU MEXKIy COOBITUIMHU B
HEKOTOPOM IIOTOKE ITOJIyYeHBI CJICIYIOIINC

XapaKTEPUCTUKH: cpemHee 3HAYEHNE
HHTEpBaja m=2 MUH, cpenmHee
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 WHTEpPBaJIaM MEXIY COOBITHSMHU B
notoke Ilanpma monmydyeHbl 3HAYCHUS M=2
MuHH W o=1,5vuH. [lomoOparh MOpPSIOK
COOTBETCTBYIOIIETO IMOTOKA JpIIaHTa.

8. B pesynbraTe 00pabOTKM CTAaTHCTUYECKUX
JAaHHBIX I10 MHTCPBAJIaM MEKIAY CO6I)ITI/ISIMI/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
MIPOIIECC H €T

8. IlonsaTue cmyyaitHoro

npouecca. O0IacTb ONpeeIeHHs

9. TlocTpouTs KOPPENALUOHHYIO (GYHKIUIO
HOPMAQJIBHOTO  CTallMOHAPHOTO  CIyYaifHOrO

XapaKTepUCTUKU u ¢$a3oBoe MPOCTPAHCTBO mpolecca, MpeaCcTaBIeHHOro Ha rpaduke.
CJIy4ailHOTr0 Ipoliiecca. o
9. CTanimoHapHBbIN cirydyalHbII
IpoLuecc. '
10. HenpepsIBHBIN HOpMaTTBHBIN '
CTallMOHAPHBIN CITyYaillHbINA ‘
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 —ale a .
KOPPESLMOHHBIX (QYHKIMA k(r)=e i (cos iz + Esm B |T|)
CTYHAHIRIE IPONECTOB. riie 0=0.55, p=1.2, 0,=0.4, ¥=3.26.
13. CexTpanbHOE pa3IoKEeHHE Haii 6
. aiiTi THTEHCHBHOCTH BEIOPOCOB Ipoliecca 3a
CTAaLIMOHAPHBIX CIy4YalHBIX 1%t o
IIPOLIECCOB. YpOBEHB X M CPEAHION0
14. benprit urym. NPOJIOJDKUTENEHOCTD BEIOPOCOB.
11. OnpenennTs CHEKTPAILHYIO INIOTHOCTH
nporecca S(®), eciit KOppesIHOHHAs
(yHKIHUS IMEET BUJT
K(7)=e " (1+af)
2.3 15. Omnpenenenne napaMeTpoB 12. IlpoBecTn criakMBaHHE TPOTOKOJIA
HecraumonapHeiii | BpEeMEHHOTO psja. HaAOJIOAEHU METOZOM CKOJB3SIILEH cpenHen
CITy4aHbIN 16. CrnaxuBaHue CKOIB3AILIUMUA 0 3 TOYKaM.
TpoIIeCC CPEeIHUMH. 13. IlpoBecTn criakmBaHHE TPOTOKOJNIA
(BpeMeHHOI psL) 17. DxcnoHeHUMANBHOE HaAOJIOAEHUH METOIOM CKOJB3SILIEH cpenHen
CTJIaKUBaHHUE. 0 5 TOYKaM.

18. Ananu3 TpeH/a, aHaIH3
CE30HHOCTH.

14. IlpoBecTn criakMBaHHE TIPOTOKOJA
HaOJIIOJICHUIT METOJIOM CKOJB3AIIECH cpemaHen
1o 7 TOYKam.
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15. TlpoBecTH CrTa)KWBaHHWE IIPOTOKOJIA
HaOJIIOJIEHUT METOJIOM 3KCIOHEHIHAJIHLHOTO
CTJIaXKUBAHUA.

16. Cnenath mporHo3 Ha 2 mepuoja BIEpen
METOJIOM SKCITIOHEHIIHAIBHOTO CTIA)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
JUCKPETHBIMH COCTOSIHUSIMU U
HEIPEPBIBHBIM 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,
MIPEICTaBISIONIEH TEXHUUYECKOE YCTPOICTBO U3
2 y3moB | u II, KaX1plif U3 KOTOPBIX MOXET B
X0JIe pa0dOThI YCTPOMCTBA OTKA3aTh (BBIMTH U3
ctpos). OrtkazaBmmii y3enl  HEMeJICHHO
Ha4YMHAET BOCCTAHABIMBATHCS.

19. Tlo wmemm Bemercs cTpenbda Tpems
BBICTPCJIaMU. Bo3MmokHBIE COCTOSTHUS neian
(cucteMmsr S): S; - TeNb HEBpeAWMa; S; - IIETb
MOBPEXXJEHA; S3 -  LEdb  IOpPaXKEHa.
Pasmeuennsiii rpad cocrosHWI MOKazaH Ha
pucyHke. B HadaubHBII MOMEHT LElb
HaXOJMJIaCh B COCTOSHHH S; (HE TTOBPEXKICHA).
Onpenenuts BEPOATHOCTH COCTOSHUM LEIH
1ocjie TpeX BBICTPEIIOB.

5
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3. Cucmemvl maccosozo 06czzy9fcu6auuﬂ

3.1
OnHOKaHAJIbHAA
CMO

23. ITonaTue cucTeMbl MaCCOBOTO
oOcyxuBaHus. 3asiBKa,
00CITyKHBAIOIIEe YCTPONUCTRO,
o0ciTyXKMBaHHE, TITUTEILHOCTh
o0CITyXKMBaHMsI, "HTCHCUBHOCTH
00CITyKMBaHHS, HAKOIIUTEb,
ouepe/ib, JUTMHA OYEPEIH,
JUCIUTLTAHA 00CITYKUBAHUSL.

24. Knaccugukarnus CMO: 6e3
HAKOITUTENISA, C HAKOIIUTEIEM
orpannueHHoi emxoctu (CMO ¢
MIOTEPSIMH ), C HAKOITUTEIIEM
HeorpaanyeHHOH emkocTy (CMO
0e3 ToTeph).

25. OngnokanansHass CMO.
MaremaTnueckas MOJenb
oxHokanainpHo CMO ¢
OTKa3aMH.

26. Matematnueckast MOJIEIIb
oxHokanainpHor CMO ¢
HEOTrpaHUYEHHOM 04YepeNbIO.

20. A3C mpencraBiaser coboii CMO c¢ 1
KaHamoM oOcmyxwuBanus. Ilnomanka mnpu
CTaHIUH JOMyCKaeT MpeObIBaHNE B O4Yepe TN Ha
3anpaBKy He Oojiee 3 MallMH OJZHOBPEMEHHO.
Ecnu B ouepenu yke HaxoAWTCS 3 MalIMHBI,
ouepejHas MalllMHa, MPUOBIBIIAS HA CTAHIIHIO,
B OYepeab HE CTAaHOBUTCS, a MPOE3KAET MUMO.
[Torox mamwuH, TPUOBIBAIOIINX JUIS 3aIlPAaBKH,
HMeeT MHTEHCHUBHOCTb | MalinHa B MUHYTY.
[Iporuecc 3ampaBku MPONOSIKAETCA B CpEIHEM
1,25 mMuH. OnpenenuTs: BEPOSITHOCTh OTKa3a,
OTHOCHUTEIIbHYIO U a0COJIOTHYIO IPOITYCKHYIO
CIIOCOOHOCTh, CpeAHee YWCIO0 MAIluH B
ouepeny.
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27. MaremaTtnueckast MOJ€EIb
onHokanainpHo CMO ¢
OTpaHUYEHHOMN 04epENbIO.

3.2
MpHorokanansHas
CMO

28. MuorokanansHass CMO.
29. MaremaTnueckast 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.
MNHTEeHCUBHOCTL 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. Unes mMeTo1a IMUTAIIMOHHOTO
MOJICTTUPOBAHUS. DTaITbl
WMHUTAIHOHHOTO MOJICITUPOBAHHSI.
32. dopMupOBaHUE CTAHIAPTHO
pacrpeielieHHbIX CITy4aiiHbIX
BCJINYHH.

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 MOJICTTMPOBAHUE.

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

CocraButens (u):

ctapmuii npenojasarenb Kapeapsl MOMM TaBpunosa 10.C.

(Pamunua, unuyuansl u dondicHocms npenodasamens (eii))
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