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1. ey 1 3a1a4M 0CBOEHUSI AMCUUIIJIMHBI (MOTYJIs1)

Llenp AMCUUIUIMHBI — (OPMUPOBAHUE Y CTYACHTOB MPEJICTABICHHUS 00 UMUTAIIMOHHOM MOJICTUPOBAHUN
KaKk OJHOM M3 HauOoJiee PACIPOCTPAHCHHBIX METOJOB IMOJACPKKH TMPUHATHS PEIICHUA IO YIPaBICHUIO
CJIOJKHBIMU CTOXACTHYCCKHUMU CUCTEMAMU

3aI[a‘laMI/I OCBOCHUSA JUCHUIIJIMHBI ABJISSFOTCS:

03HAKOMJICHHE ¢ 0a30BBIMU MOHATUSMH BEPOSTHOCTHOTO M KMUTAITMOHHOTO MOJICITMPOBAHHSI;

M3y4YEHUE METOJIOB MOCTPOCHUS U UCIIOJIb30BAHUS MOJICIICH JIJIsl aHAIM3a CTOXaCTHYECKUX MPOIECCOB U
CUCTEM;

M3YYCHHE MAaTEeMATHYECKOTO anmapaTa ¥ MMUTAIIMOHHOTO TOAX0/1a K (opmanu3anuu 3aaad;

OCBOCHHE COBPEMEHHBIX HMH(POPMAIMOHHBIX TEXHOJIOTHMH pa3paOOTKU W HCCIASAOBAHHUS MOjeNeH
CTOXaCTUYECKHX MPOILIECCOB.

2. llepeyeHb IUIAHHPYEMbIX Pe3yJbTATOB O0y4YeHHMs] MO IMCUMILUIMHE (MOIYJI0), COOTHECEHHBIX C
HHIMKATOPAMHU JI0CTHKEHHUs KOMIIeTeHIN i

Kon n HanmeHoBaHue Kox n HaumeHoBaHME [Tnanupyemble pe3yabTaThl 00y4EHUS 110
KOMIICTCHIINU HHAUKATOpa NOCTHKCHUA JUCHUIIIINHE, 066CH6‘-II/IB3,IOIHI/I€ JOCTUXKCHUC
KOMIICTCHIIHH IUTaHUPYeMBIX pe3ynbTaToB ocBoeHust OITOI]
[1K-4 Croco6en|[1K-4.1 TIlpennaraer BapuaHT|3HAET

OCYHICCTBJIATL ITPOCKTHYIO MaTeMaTUYEeCKOM MOJCIN OIA|MCTOAbL CTaTUCTHUYCCKOI'O MOJICIINPOBAHUS
ACATCIIbHOCTDb, CBA3AHHYIO C|OIMHMCAHUSA IIOCTaBJICHHOM 3ala4u |BEPOATHOCTHBIX IIponccCcoB u CUCTEM

IIPUMEHEHUEM U (Monre-Kapio), OCHOBHBIE THUIIBI
pa3paboTKoit MMHUTALMOHHBIX MOJEIJIEH, METO/bI TIOCTPOCHUS
MaTEMaTHUYECKUX MOJEIEH, MaTeMaTHYeCKOW MOJIeNIN Ipolecca/CUCTEMBbl B
ITOPUTMOB, METO/IOB, TEPMUHAX BEPOATHOCTHOIO HMMHTALMOHHOIO
IIPOrPaMMHOT0 mojenupoBanus, |T-uHCcTpymMeHTapuii  ais
obecrieyeHus, B IOCTPOCHHUS  BEPOSTHOCTHON/MMHUTAITIOHHON
COOTBETCTBUU c MOJIENH
MOCTaBJICHHOM 3aa4eit yMmeeT
(opManu30BbIBaTh npoliecc/cucTeMy B
TEPMHHAX BEPOSITHOCTHOTO u/nnu
MMUTALMIOHHOTO MOJIEITMPOBaHUS B

COOTBETCTBHHU C IOCTABJICHHO 3a1auei
BJIaJieeT HABBIKAMHU
HaBbIKAMH  (HOPMATM30BAHHOTO  OMHUCAHUSA

HpOHCCCﬂ/ CHUCTCMBI B TCPMHUHAX
BEPOATHOCTHOI'O u UMHUTAIIMOHHOI'O
MOACIINPOBAHUA B COOTBECTCTBUH C

[OCTaBJICHHOI 3a1aueit




[1IK-4 Crocoben
OCYIIECTBIIATh  MPOEKTHYIO
ACATCIIBbHOCTD, CBSI?)aHHYIO C

MIPUMCHCHHEM u
pa3paboTKoii
MaTeMaTHYeCKUX MOJCIEH,
aJrOPUTMOB, METOOB,
IIPOrPaMMHOTI'0
obecrieyeHus,

COOTBECTCTBUHA C

OCTaBJICHHOMU 3amauei

[1K-4.4 JleMoHCTpUpYyET
pe3yabTaThl  MaTEMAaTUYECKOIO
MOJIETUPOBAaHUS  MCCIEAYEMOTO
0o0BbeKTa

3HaeT

METOABl  CTAaTUCTUYECKOTO  MOICITUPOBAHHS
BEPOATHOCTHBIX ~ MPOLECCOB U CHCTEM
(Monre-Kapio), OCHOBHBIC THIIBI
UMUTAIIIOHHBIX ~ MOJEJEH,  METOIbl |
IT-uncTpyMeHTapuit MMOCTPOEHUS

MaTeMaTU4eCKOH MOJEIH MPOLEeCCca/CUCTEMBI B
TEPMUHAX BEPOSTHOCTHOTO HMHUTALUOHHOTO

MOJCIINPOBAHUA, MCTOABI IIPOBEACHUA
BBIYUCIIUTCIBHOI'O HUMHUTALIMOHHOI'O
OKCIICpUMCHTA, ITO3BOJIAIOIINC MMpOBOANUTH

MaTEMaTUYECKOE MOJECIUPOBAHUE W aHAIU3
ucciaeayeMoro oobekTa (Iporecca/CUuCTEMbI) B
COOTBETCTBUU C IIOCTABICHHOM 3a/1a4eil

yMmeet

NPOBOJUTH HCCIEOBaHUE 00beKTa (mporecca,
CUCTEMBI) C  HCIOJb30BAaHUEM  METO/IOB
BEPOATHOCTHOI'O U UMUTAIMOHHOTO
MOJIETTUPOBAHUS u COOTBETCTBYIOIIETO
IT-uncTpymenTapus, IIPOBOJIUTH aHanu3
pE3yNbTAaTOB MPOBEICHHBIX BBIYMCIUTEIBHBIX
AKCIIEPUMEHTOB, IPEJICTaBIATh  PE3YJbTaThl
BBIMIOJTHEHHBIX ~ McCcleoBaHud B (dopme
JIOKJIaJI0B, OTYETOB, PE3EHTALUI

BJIa/leeT HABbIKAMU

MIPOBE/ICHUS HCCIIeI0OBaHUN 00beKTa (Tporecca,
CUCTEMBI) C  HCIOJb30BAaHUEM  METO/IOB
BEPOATHOCTHOI'O U MMUTAIMOHHOTO
MOJIETTUPOBAHUS u COOTBETCTBYIOIIETO
IT-uHCTpyMEHTapus, HaBBIKAMU IPOBEACHUSA
aHaIn3a pe3ynbTaToB BBIUMCITUTEIbHBIX
AKCIIEPUMEHTOB, HaBbIKAMH IPEJCTaBJICHUS
pe3yJbTaTOB BBIMOJHEHHBIX HCCIIEAOBAaHUMA B
¢dbopMe T0KIa10B, OTUETOB, IPE3EHTALUN

3. Yka3aHue MecTa AMCUMILIMHBI (MOAYJIS1) B CTPYKTYpe 00pa3oBaTe/IbHOIM POrpaMMbl

Jannas aucuurianHa (MOAynb) BKIOYeHa B bnok «/{uctummuel, moxynu» B1.B.07 ocHoBHOIA
npodeccuoHaibHOM oOpazoBaTenbHOM Tporpammbl 01.03.02 Ilpukmannas matemaTuka W WHQOpMaTHKA U
OTHOCHTCSI K 4acTH, popMHpyeMOi y4aCTHHKAMU 00pa30BaTeIbHBIX OTHOIICHUH y4eOHOro TUIaHa.

Ne e /mecTs A — Kon n HanMeHoBaHMEe MHAUKATOpa
n/n e YIoume et JIOCTHKEHUS KOMIIETEHIIUU
1 |KoMmbproTepHOE M MaTeMaTHYECKOE MOICTUPOBAHNE OIIK-3.1, OIIK-2.2, OIIK-4.2
2 |Teopust BeposATHOCTEH 1 MaTeMaTHUECKasi CTATUCTHKA OIlK-2.1
3 Teopus ciy4allHbIX NPOLECCOB W OCHOBBI TEOPHUM MacCOBOTO OTIK-1.1, OTTK-1.2
00CITY>)KUBAHUS
4 |KommbroTepHOE 1 MATEMATHIECKOE MOJICITUPOBAHIE OIIK-3.1, OIIK-2.2, OIIK-4.2
5 |Teopust BeposiTHOCTEH 1 MaTeMaTHYeCKasi CTATUCTHKA OIlK-2.1
6 Teopus ciy4allHbIX NPOLECCOB W OCHOBBI TEOPHUH MAaCCOBOIO OTIK-1.1, OTTK-1.2
00CITY>)KUBAHUS




KoMmnproTepHOE 1 MATEMaTHYECKOE MOIETUPOBAHUE

Teopust BEpOATHOCTEN U MaTeMaTUYECKasl CTAaTUCTUKA

Teopus ciydaliHbIX TPOLIECCOB M OCHOBBI TEOPUH MAcCOBOT'O OOCITY>KHBaHUS

3HaTh

- OCHOBBI KOMIIBIOTEPHOI'O M MATEMAaTUYECKOTO MOJCINPOBAHNS;

- UHCTPYMEHTApUI TEOPUHU BEPOSATHOCTEN U MATEMATUYECKOM CTATUCTUKH, IIPUMEHAEMBIN ISl OITMCAHUS
U MOJIEIIMPOBAHUS BEPOSTHOCTHBIX IIPOLIECCOB U CUCTEM;

- TEOPUIO0 MAaCCOBOI'0 00CITYKUBaHUS;

YMETb

- (hopMaIM30BaTh MOJIENb MPOLECCa U/HITU CUCTEMBI

- OCYHIECTBJIATh MaTEMATUYECKOE U KOMIIBIOTEPHOE MOJIECITUPOBAHUE

- CTPOUTH SMIIMPUYECKUN 3aKOH PACIPENEICHUs CIIy4YallHOM BEJIMUNHBI, IPUMEHATh KPUTEPUU COTTIACHS
pacrpeeneHuit

BIIQJICTh HABBIKAMH

- (hopMaNIM3aLUU MOAEIH ITpOLEcca U/UIIU CUCTEMbI

- MAaTEMaTU4ECKOI0 U KOMIIBIOTEPHOI'O MOJEIUPOBAHUS

- ONHMCAaHUA U IPOBEIEHUS MAaTEMaTHKO-CTaTUCTUYECKOIO aHAJIN3a CIIyYalHBIX BEJIMYUH, CIIy4alHBIX

INOTTeCCOR

Ne Kon n HaumMeHoBaHue HHIUKATOpa
[Tocneayroiue NUCHUTIIMHB
/11 ITOCTHIKEHUS KOMIIETEHIIUN

VK-1.1, VYK-1.2, VK-1.3, VK-1.4,
VK-1.5, VK-1.6, VYK-2.1, VK-2.2,
VK-2.3, VK-2.4, VK-3.1, VK-3.2,
VK-3.3, VK-34, VK-3.5, VK-3.6,
VK-4.1, VK-42, VK-43, VK-4.4,
VK-5.1, VK-5.2, VK-53, VK-54,
VYK-5.5, VYK-5.6, VYK-6.1, VK-6.2,
VK-6.3, VK-6.4, VK-6.5, VK-7.1,
VK-7.2, VYK-7.3, VYK-7.4, VK-8.1,
VK-8.2, VK-8.3, VK-8.4, VK-9.1,
1 |[BrimonHeHue U 3aIMTa BBIMTYCKHON KBaTU(UKAIMOHHONW PabOThI VK-9.2, VK-9.3, VK-9.4, VK-9.5,
VK-10.1, YK-10.2, YK-10.3, OIIK-
1.1, OIIK-1.2, OIIK-1.3, OIIK-2.1,
OIIK-2.2, OIIK-2.3, OIIK-3.1, OIIK-
3.2, OIIK-4.1, OIIK-4.2, OIIK-4.3,
OIIK-5.1, OIIK-5.2, OIIK-5.3, TIK-
1.1, IIK-1.2, T1IK-1.3, TIK-1.4, TIK- 2.1,
IIK-2.2, TIK-2.3, TIK-3.1, IIK- 3.2,
I1IK-3.3, TIK-4.1, IIK-4.2, IIK- 4.3,
[K-4.4, TIK(L))-1.1,  TIK(II)-1.2,

NI Aan 1?2 T1T/an .14 MM an 1B

MK-1.1, [K-1.2, TK-2.2, TIK-3.2,
TIK-4.3, TIK(I])-1.4

2 |IIpoekTHas mpakTHKa




3 |BolmonHeHUE ¥ 3a1UTa BBITYCKHON KBaTH(PUKAIIMOHHON paboThI

VK-1.1, VK-1.2, VK-1.3, VK-1.4,
VK-1.5, VK-1.6, VK-2.1, VYK-2.2,
YK-2.3, VK-2.4, VK-3.1, VK-3.2,
VK-3.3, VYK-34, VK-35, VYK-3.6,
YK-4.1, VK-4.2, VK-4.3, VK-4.4,
VK-5.1, VYK-5.2, VK-53, VYK-54,
VYK-5.5, VK-5.6, VYK-6.1, VYK-6.2,
VK-6.3, VYK-6.4, VK-6.5, VYK-7.1,
VK-7.2, VYK-7.3, VK-74, VYK-81,
VK-8.2, VK-8.3, VK-84, VYK-9.1,
VK-9.2, VYK-9.3, VK-94, VYK-95

YK-10.1, YK-10.2, YK-10.3, OIIK-
1.1, OIIK-1.2, OIIK-1.3, OIIK-2.1,
OIIK-2.2, OIIK-2.3, OIIK-3.1, OIIK-
3.2, OIIK-4.1, OIIK-4.2, OIIK-4.3,
OIIK-5.1, OIIK-5.2, OIIK-5.3, IIK-
1.1, [IK-1.2, [IK-1.3, TIK-1.4, TIK- 2.1,
[1K-2.2, TIK-2.3, TIK-3.1, IIK- 3.2,
[1K-3.3, IIK-4.1, IIK-4.2, IIK- 4.3,

4 |IIpoekTHas mpakTUKa

MK-4.4, TK®D)-1.1, K(D)-1.2,
/AN 1 2 TN 1 A4 TIvan1Ee
MK-1.1, [K-12, IK-2.2, MK-3.2,

[1K-4.3, TIK(11)-1.4

4. O0beM IUCHUIIMHBI (MOAYJISI) B 3a4eTHBIX €IMHHUIAX € YKAa3aHHEM KOJNYeCTBA aKaJeMUYeCKHX
4acoB, BbIIEJIEHHBIX HA KOHTAKTHYI PadoTy o0ydyawiumxcs ¢ npemnogasartejieM (M0 BHAaM y4eOHBIX
3aHATHH) U HA CAMOCTOSAITEIbHYIO Pa00Ty 00y4YaK0IIUXCS

Cemectp
W3 Hux yacel Ha
Bup yueOHOIt paboTh Beero MIPAaKTUYECKYIO
Hacos TIOATOTOBKY 7
KonTakTHas padoTa 32 32
[paxTuueckue 3ausTus (I1p) 32 0 32
HMuast koHTaKTHAsA padoTa, B TOM YHCJIeE: 0,25 0,25
KOHCYJIBTAIIMU TI0 KYpCOBOH paboTe (TIPOeKTy),
KOHTpOJIbHEIM pabotam (PI'P)
KOHTaKkTHas paboTa Ha aTTecTaluio (caaJa 3a4era,
3ayeTa ¢ OIICHKOM; 3aI1Ta KypCOBOW pabOThI
(mpoekTa); cmaya KOHTPONIBHEIX padot (PI'P))
KOHTaKTHas paboTa Ha aTTECTAIMIO B CECCHUIO 0.95 0.95
(KOoHCYNBTAIUS TIepeT PK3aMEHOM U c/1adya dK3aMeHa) ' '
Yacpl Ha KOHTPOJIb 8,75 8,75
CamocrositenbHas padora (CP) 67 67
OO0miast TPy10eMKOCTh TUCHUILIUHBI (MOTYJIs1)
gacel:| 108 108
3aYeTHbIE eUHUIIBI: 3 3

5. Copepxkanne AUMCHMILVIMHBI (MOAYJIsI), CTPYKTYPHPOBAaHHOEe IO pasjenaM (TeMaM) € yKa3aHHeM
OTBCACHHOI'0 HA HUX KOJIHUYECTBA aKAAEMHUYIECCKHUX YaCoB U BU/10B yqeﬁmﬂx 3aHATHH

5.1. TemaTnueckuii aH AUCUMUILUIUHBI (MOJTYJIS)




KonrakTtHas pabora (1o yueOHbIM

3aHATHSIM), 9ac. Kon
WHIUKATOP
= a
Q
Ne Pasnessl IUCHUILINHEL g fleKIpH 13 P CP B::go, JIOCTIDKCHH
(0] .
O W3 HUX Ha M3 HUX Ha M3 HUX Ha 5
TpaKTH- MpaKTH- MpaKTH- KOMIICTCHIT
BCCro YECKYHO BCCro YECKYHO BCCro YECKYHO nn
MOAro- HOAro- HOAro-
TOBKY TOBKY TOBKY
1. |1 pa3men. BepositHocTHOE
MOJICTTUPOBAHUE
1.1. :fﬁfffﬁgffﬁffo oo 7 2 3 5 [K-4.1,
[1K-4.4
MOJICTUPOBAHHMS
12 Metox CTaTHCTHYECKOTO| 4 8 12 [1K-4.1,
MozesnpoBanusg Monre-Kapio I1K-4.4
2. |2 paznen. Teoperuueckue
OCHOBBI HMHUTAI[MOHHOIO
MOJICIIMPOBAHUS
21, Konuenmnuu HMHTAIHOHHOTO| 2 8 10 T1IK-4.1,
MOJICTIMPOBAHHUS [1K-4.4
3. |3 pa3nen. MogenupoBaHue
TUCKpeTHBIX cucteM B GPSS
World
Cucrema MMUTAIIOHHOTO 11IK-4.1
A 7 12 1 '
3 moaenupoBanus GPSS World 6 8 [IK-4.4
32 Ypasnenue NOTOKaMH| 6 12 18 IK-4.1,
TPaH3aKTOB I1K-4.4
4. |4 paznen. UmuranmonHoe
MOJIETTUPOBaHUE B Cpele
AnyLogic
Onmcanue CUCTEMBI TK-4.1,
4.1. [uMUTALIIOHHOTO 7 2 4 6
i I1K-4.4
MmoaeanpoBanust AnyLogic
Pazpabotka Moenen B I1K-4.1
4.2. . 7 6 12 18 ’
AnyLogic I1K-4.4
5 s pazaen. [LmanupoBanue
MMHUTAIMOHHOTO
KOMITBFOTEPHOT'O IKCIIEPHUMEHTA
[InanupoBaHuE UMUTALIUOHHOTO T1IK-4.1,
5.1. 7 4 8 12
KOMITBIOTEPHOTO 3KCIIEPUMEHTA [1K-4.4
6. |6 paznen. Kontponb
. I1K-4.1,
6.1. |3aueT ¢ oreHKOM 7 9 TK-4.4

5.1. I[IpakTyeckue 3aHATHS

HanmenoBanue pasaciia

No o

a3 Y TEMBI PAKTUYECKUX HaumenoBanue u cogepxkanue NpakTUYECKUX 3aHATHI
P 3aAHATUU

1 Teopetnyeckrie OCHOBBI |TeopeTnyecKkre OCHOBBI BEPOSITHOCTHOTO MOJICIIMPOBAHUS

BCPOATHOCTHOI'O




Teopernueckue OCHOBBI BEPOATHOCTHOTO MoOJenupoBaHus. ['eHepanus
MOACTMPOBAHIA CIy4ailHbIX BeJMYMH. [IpoBepka CTaTUCTUUECKUX THUIIOTES.
Meton cratuctudyeckoro Moaenuposanus Monre-Kapno
MeTtoa cTaTUCTUYECKOTO
Merton cratuctuueckoro MojaenupoBanust Mourte-Kapno. IlpoBenenue

MozaenupoBaHust MoHTe-

BBIUMCIIUTENIBHBIX AKCHEPUMEHTOB no Merony Monte-Kapno. IIpoBepka

Kapio
P CTaTHUCTUYECKUX TUNOTE3. AHAINU3 PEe3yIbTaTOB MOJICIHUPOBAHUS
Konuenum MMUTallMOHHOTO MOJICTTUPOBAHUS
TunoBble 3a1a41 UMUTAIIHOHHOTO MOJICIIMPOBAHUS.
Konuenuuu N
Krnaccudukanys uMUTAIIMOHHBIX MOJIECH.
MMUTAIIOHHOTO
DTanbl KOMIIBIOTEPHOTO MOICTUPOBAHUSI.
MOJICTTUPOBAHUS
[TonsTre u crnocoObl 3afaHusi MOJAEIBHOTO BpeMeHH. Macmta® BpeMeHH.
00630p IT-uHCTpYMEHTApHS UMUTAIIMOHHOTO MOJCITUPOBAHUS
OmnwrcaHue CHCTEMbI HIMUTAIIMOHHOTO MozeaupoBanus GPSS World
Cucrema
UMUTAIIIOHHOTO
Nctopus nosiBiienus. O01as XxapakTepucTuKa
MozemupoBanus GPSS
World CUCTeMBbI. ANMNapaTHO-OPUEHTUPOBAHHBIE W CTATUCTHUYECKHE OOBEKTHI.
Conepsxanue crannapTHoro oryera. OCHOBHBIEC OJIOKH.
Cucrema NMuTanmonHas Mo/ieib CHCTEMbI MAaCCOBOTO OOCITYKUBAHUS
UMHUTAIHOHHOTO [TocTpoeHre MMUTAITMOHHON MOJEIIA CUCTEMBI MAaCCOBOTO OOCTY)KUBaHUS B
moznenuposanus GPSS (GPSS World. TlpoBeneHne BBIMHCIMTENBHBIX SKCIEPUMEHTOB. AHanu3
World pE3yJIbTaTOB MOAEIUPOBAHHUS

YnpaBieHue NoToKaMu
TPaH3aKTOB

VYrpaBineHue moTOKaMu TPaH3aKTOB

TpanzakTHO-OopueHTHUpOBaHHBIe  Onmoku. IlepemenHble, GyHKIUU U
COXpaHsieMble BEIUYHMHBI. YTPABICHHUE IMMOTOKAMU TPAH3AaKTOB. AHcaMOH
TPaH3aKTOB. AHAIU3 Pe3yIbTaTOB MOICTUPOBAHUS

YnpasieHue norokamu

I/IMI/ITaHI/IOHHaﬂ MOJECJIb IMMPOU3BOACTBCHHOI'O IIPCAIIPUATHUA
HOCTpOGHI/Ie HMHTaHI/IOHHOﬁ MOACIIN MPOU3BOACTBCHHOI'O IMIPCANPHUATUSA B

TPaH3aKTOB GPSS World. TIlIpoBeneHne BBIUHUCIUTEIBHBIX HKCIEPUMEHTOB. AHAIH3
PE3yJIbTaTOB MOJICITUPOBAHHUS
OOmass xapakTepUCTHKA CUCTEMBl HMHUTAIMOHHOTO  MOJCITUPOBAHUS
AnyLogic
Omnucanue Bo3MOXHOCTEH cuctembl AnyLogic, ucropus Bepcuii.Onucanue
Ornucanne CUCTeMbl :
Cpensl  MMUTAIMOHHOTO  MOJEIHPOBAHUS AnylLogic. AreHntHoe,
UMUTAIIIOHHOTO
MPOIIECCHO-OPUEHTUPOBAHHOE MOJICTTUPOBAHUE, CHUCTEMHAas JMHAMUKA B
MOJICTTUPOBAHUS .
Anvl oaic AnyLogic. [Tonsatue arenta. OcHOBHBIE OMOJMOTEKH: OMOIMOTEKA
yLog MOJICTTUPOBAHUS TPOIIECCOB, IMEMICXOHAS, JKEJIC3HOIOPOKHAS, JOPOKHOTO
IBUKCHMS, TAIUTpa CHUCTEMHOW JUHAMHKHA M JpYrHe CpelcTBa
MOJICTTUPOBAHUSI.

Pazpabotka moneneit B
AnyLogic

Paspabotka moaeneit B AnyLogic
KoMmoHeHThl OCHOBHOW  OHOJIHMOTEKH.
Busyanu3anus pe3yiabTaToB
MOJICTTUPOBAHUS. AHAIIN3 PE3yJIbTATOB MOCITUPOBAHUS

Hacrpoiika 3amycka wmonenu.

Pa3zpabotka mozeneit B

MopaenupoBaHue POIECCOB U CHCTEM B cpee AnyLogic
Paspabotka mojenu o0bekTa (mporecca/cuctemsl) B AnyLogic, mpoBeneHue

AnyLogic BBIUHCIUTENBHBIX 3KCIEPUMEHTOB, aHaIU3 M O(OpMIIeHHE pe3yJbTaToB,
IIPE/ICTAaBICHHUE PE3YJIBTATOB UCCIEA0BaHUN
i [InannpoBaHMEe UMUTALIMOHHOTO KOMIIBIOTEPHOIO SKCIIEPUMEHTA
JTaHUPOBaHUE
P [Tonxonpl k TectupoBanuio Mozaenu. OleHKa aJleKBaTHOCTH, BepUUKalUs
UMUTAIIOHHOTO .
Mozenu. Bamupmanma panHbiX. OIleHKa TOYHOCTM UM YCTOMYMBOCTHU
KOMIIBIOTEPHOTO
pe3yabTaTOB MOJIEIUPOBaHUA. AHAIN3 YyBCTBUTEIBHOCTH
JKCIEpPUMEHTA

OCHOBHbBIC TOHATHUS TCOPHHU INIAHUPOBAHUA SKCIICPUMCHTA.




5.2. CamocTosiTenpbHas paboTa 00yJaroIIIXCs

No | HaumeHnoBaHnue pazzaena o
CopneprkaHe caMOCTOSATENbHOM paboThI
pa3a| JOUCHMIUIMHBI U TEMBI
Teoperuueckue ocHoBel |Te€opeTHUECcKUe OCHOBBI BEPOATHOCTHOIO MOAEIUPOBAHYS
1 BEPOATHOCTHOTO [TpopaboTka TeopeTHUecKoro MaTepuaia, MOJArOoTOBKa K YCTHBIM OIpPOCAM,
MOJICJIMPOBAHHUS BBINOJIHEHUE U O(hpOpMIIEHNE TPAKTUUECKUX 3aJaHUN
Mertopa cTatuctTiuueckoro Mozenuposanust Monre-Kapio
Metoa CTaTUCTHYECKOTO
[TpopaboTka TeopeTHUecKoro MaTepuaia, MOJArOTOBKa K YCTHBIM OIPOCAM,
2 | monenupoBanust MoHTe- .
BBINOJIHEHUE U O(hpOpMIIEHNE TPAKTUUECKUX 3aJaHUN
Kapio
Konnenuu Konnenum UMATaIIMOHHOTO MO/ICTTHPOBAHUS
3 UMHUTALMOHHOTO IIpopaboTka TeopeTHuecKoro Marepuana, HOJArOTOBKA K YCTHBIM OIPOCAM,
MOJICTTUPOBAHHUS BBINOJIHEHUE U 0(pOpMIICHNE TPAKTHUECKUX 3aJaHUN
Cucrema Cucrema nmuraionsoro mozaeauposanus GPSS World
4 UMHUTALUOHHOTO IIpopaboTka TeopeTHuecKoro Marepuana, HOJArOTOBKA K YCTHBIM OIPOCAM,
monenupoBanus GPSS  [BemonHeHne 1 0OpMIICHHE TPAKTUIECKUX 3a1aHIH
World
v VYnpaBieHrne NOTOKaMU TPaH3aKTOB
IIpaBJIeHUE OTOKAMHU
5 P [TpopaboTka TeOpeTHUECKOro MaTepHaiia, MOJArOoTOBKa K YCTHBIM OIPOCAM,
TPaH3aKTOB .
PaH3aKTo BBINOJIHEHUE U 0(pOpMIICHHE MPAKTUYECKUX 3aJaHUN
Onucanue cucteMbl  |CucTeMa MMHTAIIMOHHOTO MoeupoBanus AnyLogic
6 UMUTALUOHHOTO IIpopaboTka MaTepuasia, MOJrOTOBKA K YCTHBIM OIIPOCAM, BBIIIOJIHEHUE U
MO/JICIIMPOBAHUS oopmIeHre TPAKTUIECKUX 3a1aHHH
AnyLogic
Pazpat . |Pa3pabotka momeneit B AnyLogic
7 a3pa AO;KaLMO.HeHeH B |Mpopa6otka Teopernueckoro mMarepuana, MOArOTOBKA K YCTHBIM OIPOCAM,
yLogic BBITIOJIHEHUE U 0(pOpMIICHNE TPAKTHUECKUX 3aJaHUN
[TnanupoBanue [TnanupoBaHre UMUTALIMOHHOTO KOMIIBIOTEPHOI'O SKCIIEPUMEHTA
8 UMHUTAIMOHHOTO [TpopaboTka TeopeTHUecKOro MaTepHalia, MOJArOoTOBKa K YCTHBIM OIpPOCaM,
KOMITbIOTEPHOTO BBINOJIHEHUE U O(pOpMIIEHNE MPAKTUUECKUX 3aJaHUN

SKCIIEPUMEHTA




6. MeTonuyeckue MaTepuaJbl JAJIs1 CAMOCTOATEbHOI padoThl 00yYAKIIMXCS M0 AUCHUIIMHE (MOIYJII0)

MeTtonudeckue peKOMEHIANUN TT0 paboTe ¢ TEOPETUIECKUM MaTepHAIOM

[IpocMOTpuTE KOHCHEKT Cpa3y mocie 3aHATui. [loMeTbTe MaTepuan, KOTOPbIN BBI3BIBAECT 3aTPYIHEHUS
JJ11 IIOHUMAaHUA. IlompITaiiTec HAUTH OTBETHI Ha 3aTPYAHUTCIIBHBIC BONPOCHI, HUCIIOJIb3Yysd HNpCAjiaracMmyro
nuTepatypy. Eciam camocTosiTeNbHO HE yaajaoch pa3odparbcs B MaTepuale, copMyIupyHTe BOMPOCHL U
oOparuTech Ha TEKYIIEH KOHCYIbTAIIUU WIIH HA OJVHKAWIIEM 3aHSTHH 32 TIOMOIIBIO K MPEIo1aBaTeo.

Kaxxayro Henemnto pekoMeHayeTCsl OTBOJUTH BpeMs [IJIsl TOBTOPEHUS TPONHICHHOI0 MaTepualia, mpoBepsis
CBOM 3HAHUSA, YMCHHUA U HABBIKU 110 KOHTPOJIbHBIM BOIIPOCaM.

[IpocmaTpuBaiiTe Buaeo Marepual. BHuMaTelnbHOE CIylIaHWE M KOHCIIEKTHPOBaHHE MaTrepHala
npeanojara€t HMHTCHCHUBHYHO YMCTBCHHYHIO ACATCIBHOCTHL CTYACHTA. KOHCHGKTI/IpOBaHI/Ie TCOPCTUUCCKOT'O
MaTepuaia 3aHSATHI MOMoraeT ycBOWTHb yueOHbIM MaTepuai. KoHCIEKT sBJeTCs MOJIE3HBIM TOTNa, KOrja
3alHMCaHO CaMO€E CYIIECTBEHHOE, OCHOBHOE U CJI€JIaHO 3TO CAMHUM CTYIEHTOM.

MeTtoauueckre peKOMEeH/Ialliu 10 MOATOTOBKE K MPaKTHYECKUM paboTam

[IpakTnyeckue pabOTHl TMPEACTABIAIOT OJHY K3 (OPM OCBOEHHUS TEOPETUYECKOrO MaTepuana C
OJTHOBPEMEHHBIM (OPMHUPOBAHUEM NPAKTHUECKUX HABBIKOB B HM3ydaeMoW AucuuiimHe. VX Ha3HaueHHe —
yriIyOjieHHe TpPOpadOTKH TEOPETHYECKOr0 MaTepuania, (opMHUpOBaHME MPAKTHYECKHMX HABBIKOB ITyTEM
PEryJISApHOM M TJIAHOMEPHOM CaMOCTOSATENbHOUW pabOThl CTYIEHTOB Ha MPOTSDKEHHMH Bcero kypcea. Ilpormecc
MOJITOTOBKH K TPAKTHYECKUM pPadOTaM BKIIOYAET M3YYEHHE PEKOMEHIYEMBIX TEOPETHUECKUX MAaTepHUaoB,
00s13aTeNbHOM W JOTOJHUTEIBHOW JIMTEpaTypbl IO paccMaTpuBaeMoMy Borpocy. HemnocpeactBenHoe
MIPOBE/ICHUE MPAKTHUECKON PaOOTHI MPEIOIaraer:

- U3y4YEeHHE TEOPETUUYECKOr0 MaTepuana 1o Teme padboTsl (110 BOIpocam U3y4yaeMoi TEMBI);

- BBIIIOJIHEHUE HEOOXOAUMBIX PAaCU€TOB U SKCIIEPUMEHTOB;

- oopMIIeHHE OTYETa C 3aMOJHEHHEM HEOOXOAMMBIX TaONHIl, TOCTPOECHUEM TpaduKOB, MOATOTOBKOMN
BBIBOJIOB 10 IIPOJICJIAaHHBIM SKCIIEPUMEHTAM U TEOPETUUECKUM pacueram;

- IO KaXJ10¥ paboTe MPOBOIUTCS KOHTPOJIb: IPOBEPSIETCS COAEPKAaHUE OTUETa, IPOBEPSIETCS] YCBOCHUE
TEOPETUYECKOT0 MaTepuara.

KoHTpob ycBOGHHS TEOPETUUECKOro MaTepuasa MpoBOIUTCS B BUE UHIUBUIYATHHOTO OMpOca.

MeTtonnyeckue peKOMEHAAINN M0 MOATOTOBKE K 3a4€Ty C OLIEHKOM

CTyaeHThI CAA0T 3a4eT ¢ OLIEHKOM B KOHIIe 00ydeHus. K 3aueTy omyckaercs CTy/I€HT, BBIITOJHUBIINHN B
MIOJIHOM 00bEeMe 3a/laHusl, IPEeIyCMOTPEHHbIE B paboueil mporpamme. B ciydae mpomycka Kakux-au00 BUOB
y4EOHBIX 3aHATUH 110 YBaXKUTEIBHBIM MM HEYBAXXHUTEIbHBIM IPUUUHAM CTYI€HT CAMOCTOSATENBHO BHIMOIHSET U
ClaeT Ha TMPOBEPKY B IHUCBMEHHOM BHJE OOIIMEe WM WHIWBUAYyaJbHbIE 3aJaHUsl, OIpelesieMble
IIpenojaBaTeieM.

3aueT MpOXOAUT B YCTHOM WM NMUCBMEHHOW (opme (ompenensercs NpenojaBaTesieM) Ha OCHOBE
NepevHs BOIIPOCOB U 3a/I1aHUi, KOTOpPBIE OTPAXKAIOT CoJlepKaHue JieiicTByomel paboueil mporpaMMbl yueOHOH
JTUCIUIIIAHBL.

CryneHTaM peKOMEHyeTCs:

- BHUMATEJIbHO IPOYUTATH BOIIPOCHI K 3aU€Ty U 33]1a4H;

- COCTAaBMTbH IIJIaH OTBETA HAa KayKJbli BOIIPOC U 3a/1ady.

7. OueHoYyHbIe MATEPUAJIBI JJIsi NMPOBeIEHUs] TEKYIIero KOHTPOJIA YCIEeBAeMOCTH M NPOMEKYTOYHOM
arTecTalvy 00y4armMXcs N0 JMCUUILINHE (MOIYJII0)
7.1. IlepedeHb KOMIETEHIIHMH ¢ yKa3aHUEM 1TaroB UX (HOPMHUPOBAHHS B MPOIIECCE OCBOCHUS AUCIIUITITUHBI

Ko u HauMmeHoBaHue
Ne KonTponupyemble paziensbl AUCIHUILTHHBI . Bun onenoynoro
WHIUKATOpa KOHTPOIUPYEMOi
n/m (Mozys) cpencTaa
KOMIIETEHITHH
TeopeTnyeckne OCHOBBI  BEPOATHOCTHOT'O CTHBIN OIIpOC
1 p p [K-4.1, TIK-4.4 y poc,
MOJEIUPOBAHUS NPaKTHYECKUE 3a0aHUs
MeTto CTaTUCTHYECKOTO  MOJIEIMPOBAHUS CTHBIH OIIpocC
2 A AP [K-4.1, TIK-4.4 y poc,
MomnTte-Kapiio IpaKTHUECKHE 3aJaHUs
3 |KoHuenmu IMATAIIMOHHOTO IIK-4.1, I1IK-4.4 YCTHBIN OTPOC,




MOJICTTUPOBAHUS MIPAKTUYECKHE 3a/IaHUs
4 CucreMa WMHUTAMOHHOTO MOJICIIUPOBAHUS K-4.1. TIK-4.4 YCTHBIN orpoc,
GPSS World ’ NPAKTUYECKUE 3aTaHUS
CTHBIN 0Ipoc
5 |YnpaBineHue noTokamu TpaH3aKTOB I1K-4.1, IIK-4.4 M poc,
OPAKTHYECKUE 33JaHUs
CTHBIN ompoc
Onucanue CUCTEMBI MMUTAIIOHHOTO Y poc,
6 . I1IK-4.1, IIK-4.4 BBIIOJIHEHHE
MoaenupoBanus AnyLogic .
IPAKTUYECKUX 3aJaHUM
YCTHBIN ompoc,
7 |Pa3pabotka mopaeneit B AnyLogic I1K-4.1, TIK-4.4 BBITIOJTHEHUE
IPAKTUYECKUX 3aaHHH
CTHBIN ompoc
[InmanupoBanue MMUTALMOHHOIO Y poc,
8 I1IK-4.1, I[1IK-4.4 BBIIIOJIHEHUE
KOMITBIOTEPHOI0 HKCIIEPUMEHTA .
IPAKTUYECKUX 3aJaHUM
. BONPOCHl W 3aJlaHusl K
9 [3auer c oueHKOI I1IK-4.1, IIK-4.4 P a
3a4ueTy

7.2. TUNOBbIE KOHTPOJIbHbIE 3aJIaHUS UM HHBIE MaTePHAJIbl TEKYLIETO0 KOHTPOJIS YCIIEBA€MOCTH, HEOOXOAUMBIE
IUIs1 OLIEHKW 3HAHWW, YMEHHI M HABBIKOB U (WJIH) OIBITA TPO(ECCHOHATBHOM JeSITETbHOCTH, XapaKTEPH3YIOLIIX
sTansl GopMUPOBaHMS KOMIETEHIUH B IPOLIECCE OCBOCHUS AUCIUTIIMHBI

TumnoBele NpakTUYECKHE 3alaHus s HPOBEpKH C(HOPMUPOBAHHOCTH HHIUKATOPA JOCTHIKEHUS
xomnerennuu 11K-4.1, 4.4

3amanne 1

Pa3paborare nmporpaMmMHOE CpeACTBO, pealu3yIoIlee I'eHEePAlUI0 HE3aBUCUMbIX CIy4YalHbIX BEIUYHMH
pacrpesie/IeHHbIX 110 3aJaHHbIM 3aKOHaM (HampuMmep, [0 HOPMAJIBHOMY 3aKOHY pacHpelesieHHs, 3aKOHY
Ilyaccona, mpou3BOJILHOMY HEIPEPHIBHOMY 3aKOHY HA OCHOBE JMIMPUYECKUX JaHHBIX, MPOU3BOJIHLHOMY
JMCKPETHOMY 3aKOHY Ha OCHOBE SMIMPUYECKUX JAHHBIX U T.I.). BXOAHBIMU JaHHBIMU SBJISIOTCS HapameTpbl
3aKOHOB paclpeie/ieHUus] U KOJIMYECTBO CIy4yalHBIX 4ucel. B kauecTBe pe3yibTaToB JOJIKHBI BBHIBOJUTHCS:
CreHepupOBaHHbIC BEIOOPKH, OCHOBHAs ONMCATENbHAs CTATUCTUKA (CpeHee, AUCIePCHsi, MOJIa JUIsl AUCKPETHBIX
CB), rucrorpamMma/mosuron pacnpenenenus. [IpoBepuTh noaydeHHbIe BEBIOOPKH Ha COOTBETCTBUE 33/1aHHOMY
3aKOHY, UCHOJB3ysl cratuctudyeckue kpurepuu. [ate CB copepxkartenbHyro uHTepnperanuo. lIposeputs
MOJIyYE€HHBbIE BBIOOPKHM Ha COOTBETCTBUE 3aJaHHOMY 3aKOHY, HCIIOJIb3Yys H3BECTHble BaMm craTucruueckue
KPUTEPUH.

3aganue 2

NmeroTes nanHble 00 MHBECTUIIMOHHOM npoekTe (O0beM BBINYCKa, LieHa 3a II1., IEpEMEHHbIE 3aTpaThl,
MIOCTOSIHHBIE 3aTpaThl, aMOPTH3aLlUsl, HAJIOT HAa IPUOBLIb, HOPMA IUCKOHTA, OCTATOYHAsi CTOUMOCTb, Ha4aJIbHbIE
MHBECTULIMH, CPOK IIPOEKTA), 3a/1aHbl 3aKOHBI M ITapaMeTphl paclpeIesIeHus sl BCceX MPHUBEICHHBIX JAHHBIX.

IIpoBecTH OLIEHKY HHBECTULIMOHHOTO IIpoeKTa MeTo oM MoHTe-Kapiio, B yacTHOCTH:

1) npeanoKUTh MaTEMAaTHUYECKYIO MOJIETb IPOEKTA;

2) OCYyUIECTBUTHh I'€HEPALMI0 OCHOBHBIX IapaMEeTPOB, COIJIACHO 3aJaHHBIM 3aKOHAM pacHpeesICHHUs,
UCMOJb3YI0 CTAHJAPTHOE MPOrpaMMHOE 00eCTIEeUeHHE;

3) paccuuTaTh BEKTOP BBIXOJHBIX TapaMETPOB;

4) npoBecTH KOJIMYECTBEHHBIN U rpadMuecKuil aHaIu3 MOIy4YeHHBIX PE3yIbTaTOB;

5) AaTh SKOHOMHMYECKYIO MHTEPIIPETALIMIO PE3YIBTATOB U CHOPMYIUPOBATh PEKOMEHIALINH.

3aganue 3

[TonroToBUTH COOOIIEHUE TIO OAHOM U3 CHUCTEM HMHTALMOHHOTO MOJAETUPOBAHUS, KOTOPOE TOJIAKHO
coJlepKaTh ClieAylollee: Ha3BaHUe; (pupMa MPOU3BOAUTENS (B TOM YMCIE CTpaHa); Iofl MOSBICHUE HA PHIHKE;
pasButue I1C (konnuecTBO BepcHil, 0COOEHHOCTH Ka)J0M); CTOUMOCTb, HAIMYUE IEMO-BEPCUN U BEpPCHUM IS
o0y4yeHHs (MX OrpaHHuYeHUs); (QYHKIMOHAJIbHBIE BO3MOXHOCTU. OQOpMHUTH pe3ylbTaThl B BHJAE OTYETa U
npeseHTain. Bapuanter: Arena, iThink, Actor Pilgrim, Simulink (Mathlab), Powersim u ap

3aganue 4

1) IlocTpouTh UMUTALMOHHYIO MOJENb pabOThl OJHOKAHAJTILHOTO MU MHOTOKAaHAJIBHOIO YCTPOMCTBA B
GPSS World 6e3 orpanndenus v ¢ orpaHMYCHUEM Ha JUTHHY OYepeu. XapaKTePHCTHKH MOTOKOB 3asBOK 3a1aTh
camocTosTenbHO. OCyIecTBUTh UMUTAIMOHHOE MoenupoBanue 1 1000 oOcimyKeHHbIX 3as1BOK.




2) IIpoananu3upoBaTh CTAaTUCTUKY pabOTHI CHCTEMbl M cJenaTh BbIBOABL. [IpumepHble OOBEKTHI
uccinenoanus: Kaccel mo mpogaxkam x/1 o6uneros (1 u 2 xaccer), Pabota Mopckoro mopra mo pasrpyske CyIoB
(1 u 3 mpuyanoB) u ap.

3aganue 5

1) IpeanoXxuTh HMMUTAMUOHHYIO MOJENIb PEATHHOTO 3KOHOMHYECKOTO WIJIM IPOU3BOJCTBEHHOTO
00BEKTa, YUUTHIBAIOUIYI0O OCOOCHHOCTH ero (yHKUMOHHMpOBaHUS. Hampumep BapuanThl: MonenupoBaHue
CHCTEMBI YIpaBJICHUS KadecTBOM, MopenupoBanue paOoThl ydacTKa Iexa, MopaenupoBaHue padoThI
cynepMapkera W T.1. JlaTb 0OOCHOBaHHUS HCIOJIb3YEeMBIM B MOJENN CIy4ailHbIM BeanuuHaM. [IpemioxuTh
pacyeTHBI MOKa3aTeNb JUIS OUEHKH A(PQPEeKTUBHOCTH pPaboThl cucteMbl. OOOCHOBaTh BBHIOOp TNeEpHOAA
MOJICIIMPOBAHMUSL.

2) PaccmoTpeTs mpeaiaraeMyto MMHTAlMOHHYIO MOJENb, IPOBECTH €€ aHaiu3 (IOAPOOHOE OMMCAaHUEe
tekcta Ha GPSS, pe3ynbpTarel MoenupoBanus, UHTEpIpeTays), 0QOPMUTH B BUJE MIPE3CHTAIIMH U OTYETA.

3amanue 6

1) Jnst oObekTa MOACTUPOBAHUS TPEUIOKHTh MMHUTAIMOHHYIO MOJIENb Ipolecca 00CTyKUBaHUS
3aBOK, HCIIOJIb3YySl HECKOJIBKO €IMHHUI[ pecypcoB. lIpeaycmMoTpers BO3MOXKHBIE NOTEPU 3a8BOK M3-3a
MIPEBBIIICHIS BpEMEHU OKuianus. PeannsoBath Mojienb B cpeae AnyLogic.

2) IpoBectu e€ aHanu3 (MpUBECTH MOAPOOHOE onucanue mojear B AnyLOgicC, mpuBecTu pe3ynbTaThl
MOJICJIMPOBAHUS, UHTEPIPETALHs), OQOPMUTH B BUJIC TPE3CHTALIUU U OTYETA.

3aganue 7

1) BriOpaB coaeprkaTeIbHYIO IOCTAHOBKY 3a/1a4l U3 33JaHus 5 WK 6 MOCTaBHUTH IEIb SKCIICPUMEHTA,
MIPOBECTH UMUTAIIMOHHBIA SKCIIEPUMEHT C MCIIOJIb30BAHMEM YKa3aHHON CUCTEMBI MOJICTUPOBAHHMS.

2) [laTh MHTEpHpPETALMIO IO pe3yibTaTam MojeaupoBanus. [IpencraButh pe3yabTaThl B BUAC OTYETA,
MPE3CHTAIINH, JTIOKIaaa

Bomnpocs! 17151 yCTHBIX ONMPOCOB IO pa3aeiiamMm

Paznen 1 BeposTHOCcTHOE MOAEnpoBaHKE

1. Matpb onpenenenue metona MonTe-Kapio (cTaTUCTUYECKUX UCTIBITAHUMN)

2. Ilepeuncnute 3Tans Mmerosa Monre-Kapio

3. Yto npexacraBisieT coOON AATYUK CITyYalHbBIX YMCcen?

4. TlepeuncauTe MOAXOABI K TEHEpALUU CIyYalHBIX BEIWYMH, MUMEIOLIMX IPOU3BOJIBHBIA 3aKOH
pacrpeieneHusl.

5. Onummre MeToa 0OpaTHBIX QYHKIUI.

6. B kakux ciydasix He0oOX0UMO HCITI0JIb30BaTh METO] CBEPTKH?

7. Kak mony4uTh cTaHAApTHOE HOPMAaJIbHOE paclpeaeicHue?

8. [Touemy B DBM B0o3MoOkHA pab0OTa TOJIBKO C MCBEAOCTYUYaliHBIMUA YUCTAMU?

9. J171s1 yero ncnosb3ytoT 0000IIEHHOE pacipeaesieHrne Dpianra?

10. OnuuuTe anropuT™ MCeBIOCTyYalHBIX YUCE B TAMATH KOMIIBIOTEpA.

11. B kakux cuTyanusax, pekOMEHI0BaHO UCI0JIb30BaTh MeTo MoHnTe-Kapio?

12. TlpuBenuTe npumepsl UCcnoIb30BaHus MeToaa Monte-Kapsio.

13. IIpuBenute npumeps! Ucnonab3oBaHus Meroaa Monrte-Kapio.

14. ITpuBeauTe NpUMeEpPHI UCIIOJIB30BAHUS METOJ0B BEPOSTHOCTHOTO MOJICIINPOBAHUS

Pa3znen 2 TeopeTnueckre OCHOBbI UMUTALlMOHHOTO MOJIEITMPOBaHUS

1. datb onpenenenue metona MounTe-Kapio (cTaTuCTUYECKUX UCTIBITAHUMN)

2. Ilepeuncnure stans Mmeroga Monte-Kapio

3. Yro mpeacTaBisieT cO00M MaTIMK CITydalHbIX YUCen?

4. Tlepeuncnute MOAXOABI K TIEHEPALMU CIIyYalHbIX BEIWYMH, MUMEIOLIMX IPOU3BOJBHBIA 3aKOH
pacnpeeseHus.

5. Onummre Metoa 0OpaTHBIX QYHKIUI.

6. B xakux cioydyasx He0OXOAMMO HCIIOIh30BaTh METO CBEPTKHU?

7. Kak mony4uTs cTaHAAPTHOE HOPMaJIbHOE paclpeaeicHue?



8. [Touemy B DBM B0o3MoOskHa paboTa TOJIBKO C IMCBEIOCTYyJYalHBIMU YHCIIAMHE?

9. OnuiuTe aaropuTM reHepalry MCceBA0CTyYalHbIX YUCEN B TaMsTH KOMITBIOTEPA.

10. B xakux cutyanusx, peKOMEHJ0BAaHO HUCIOJb30BaTh MeToa MonTe-Kapio?

11. OxapakTepu3oBaTh 00JaCTh MPUMEHEHHS BEPOSITHOCTHOTO U UMUTAIIMIOHHOTO MOJICIIMPOBAHUS
12. Ha pemienue Kakoro Kjacca 3a/iay HarpaBjieHbl JUCKPETHbIE UMUTAIIMOHHBIE MOJIEITHU?
13. IlpuBenuTe npuMepbl UMUTALMOHHBIX MOJENIEH?

14. B kakux cUTyalusX ONpaB/IaHO UCIIOJIb30BAHUE UMUTAIIMIOHHOTO MOJIEIMPOBAHUS?

15. Ha pemenue kakux 3aaa4 ObIJI0 HAMPABJICHO TUCKPETHO-COOBITUIHON MOAETHpOBaHUE?
16. Ha pemenue kakux 3aja4 ObUTIO HAIIPaBJIECHO areHTHOE MOJIeIMpOBaHuE?

17. B yeM cyTh MOJICTUPOBAHMS METOJIAMU CUCTEMHOU TUHAMUKHU

18. B uem mpeuMymiecTBO areHTHOrO MOJEIMPOBAHUS?

Paznmen 3 MopenupoBanue auckpeTHbix cucrem B GPSS World

. [laiiTe onpenenenne TpaH3aKTa.

. Jlnst uero ucnonp3yercss 00bEKT NaMsATh?

. [laiiTe onpenenenue ycTponcTaa.

. Jly1g 9ero ucnonb3yercs JOrM4eCKUi epeKiIodareib?

. g gero ucnonb3yercs 00bEKT ouepenn?

. Kakum 06pazom moskeT OBITH MpecTaBiIeHa MOJIETh CUCTEMBI Ha SI3bIKE OJI0K-auarpamm?
. Ans gero ucnonb3yercsa 610k GENERATE? OxapakTepusyiTe ero napameTpsl.
. [IpuBerute mpumeps! ucrnosib3oBanus 0oka GENERATE.

. Ans gero ucnons3yercs 6110k TERMINATE? Oxapakrepusyiite ero napameTpsl.
10. dnst wero ucnonbdyetcs 610k ADVANCE? OxapaktepusyiiTe ero mapamerpebl.
11. Kak ucnonp30Bath B MOJIENSIX 00BEKT NaMATh (MHOTOKaHAIbHOE YCTPOUCTBO)?
12. Kakue 6510KH UCTIONB3YyeTCs T cOopa HHPOopMaIiu 00 odepean?

13. [JaiiTe moHsTHE ITapaMeTpa TpaH3aKTa.

14. KakuM 00pa3oM MOXHO 3a7aTh TapaMeTpPhbl TPAH3aKTOB?

15. IlpuBenute npumMepsl ucrnoab3oBanus 6oka ASSIGN.

16. Kakumu criocobamu MOXET OBITh 3a/1aH IPUOPUTET TPaH3aKTa?

17. Kakue tumsl nepemenHbix cymiectsyer B8 GPSS World?

18. Kak 3amath pynkiuo B GPSS World?

19. Iepeuncaure pexumsl 610ka TRANSFER.

20. IlpuBenuTe mpuMepsl Ucioas3oBanus o6moka TRANSFER.

21. Kakue 6J10KH HCTIONIB3YIOTCS AJIs1 IPOBEPKU JIOTHYECKUX YCIIOBUIA?

22. Jlns gero ucnons3yetcs 6mok GATE? Oxapakrepusyiite ero mapaMmeTpel.

23. Yro Takoe aHcamOJIb TPaH3aKTOB?

24. Kakue 0JI0KM UCIIOJIB3YIOTCS /ISl YIIPaBJICHUs aHCaMOJIIMU TPaH3aKTOB?

25. Kakum obpazom B GPSS World MoxHO oprann3oBath 1HKI?

26. Kak ocyrectsisieTcst yrpaBiieHre Mo/iesibHbIM Bpemenem B GPSS World?

27. OxapakTtepu3syiite Bo3MokHocTH cuctembl GPSS World.

28. Ilepeunciaute cTaTucTHUECKUE 00bekThI cucTeMbl GPSS World.

29. OxapakTepu3yiTe CTPYKTYypbl CTAaHIAPTHOT'O OTYETA.

30. Kakas undopmanus 0CTyNHA B CTAaHAAPTHOM OT4YeTe 00 ycTpoiicTBax?

31. Kakas unpopmanus A0CTyIHa B CTAaHJAPTHOM OTYETE O MHOTOKAaHAJIBbHBIX YCTpoicTBax?
32. Kakas undopmanys J0CTyIHA B CTAaHAAPTHOM OTYeTe 00 odepeaun?
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Paznen 4 Umuranmonnoe mojenupoBanue B cpeae AnyLogic

. Kakue KoHIIENIIMN MIMUTAIIMOHHOTO MOJICIMPOBAHUS MO IepKuBaroTcs B AnyLogic?

. Kakue snemMeHThI HCIOIb3YyI0TCS /171 3a/1aHUS TTIOBEIEHUS aKTUBHBIX OOBEKTOB (areHTOB)?
. Ilepeunciure moctynHbie 6ubmmorexu B AnyLogic

. M3 xakux obnacTeil COCTOMT OKHO pa3paboTku mozeneit B AnyLogic.

. OxapakTepusyiTe Ha3HAUCHUN 00IIeH ONOIHOTEKH.

. B ueM oTimnume nemexo/ia OT akTUBHOTO 00BbeKTa?

. OnumuTe Ha3HAYCHHS U TapaMeTphl OJI0Ka SOUrSe.

. Kakoii 0;10k ucnonb3yercs /Ui BBIBOAA areHTOB U3 CUCTEMBI?

01NN WN—



9. Kakoii 6510k OTBEUaeT 3a 3aJIep KKy areHTa B OMPEACICHHON TOYKH MOJICTN?

10. daiite nonstue pecypca B AnyLogic.

11. Tlepeuncnure OJIOKH, UCTIOTB3YEMBIE I paOOTHI C pecypcamH.

12. Tlepeuncnute TUIIBI PECYPCOB.

13. OnuinTe Ha3HAYEHUS U TapaMeTphl OJI0Ka Service.

14. Kak 3amaTh orpaHM4YeHUE Ha JUIMHY ouepean B AnyLogic?

15. Kak npenycMoTpeTh yX0J1 akTUBHOTO O0BEKTa 10 TaitMayTy?

16. Kaxk 3aiaTh MojenbHOe BpeMsi B AnyLogic?

17. Kakue 6510KM UCHIOTB3YIOTCS JIJIsl KOMUPOBAHUS U 0ObEJUHEHHS aKTUBHBIX 00BEKTOB?
18. Kakoii 6710k OTBeyaeT 3a CHHXPOHHU3AIMIO TBHKCHUS ?

19. OxapakTepu3syiiTe BO3MOXHOCTH cucTeMbl AnyLogic

20. 115 4ero UCronb3ylTCs KOMIOHEHTBI KEJIE3HOI0POKHON OHOIMoTeKN?

21. IlepeuricnuTe KOMIIOHEHTHI MATUTPHI U1 cOOpa U MPEACTABICHUS CTaTUCTHKU.
22. Kak mpoBOJUTCS BU3yaau3alus MOAEIN

Pa3zpnen 5 [lnannpoBanre MMUTALIMOHHOI'O KOMITBEOTEPHOT'O KCIIEPUMEHTA

. JaiTe onpenenenue 3KCIEpUMEHTA.

. JaiiTe NOHATHE TIIAHUPOBAHUS SKCIIEPUMEHTA KaK HAYYHOU JUCUHUILIIUHBL.

. Oxapakrepu3syiiTe BUJIbl SKCIIEPUMEHTOB.

. BeiienuTe OCHOBHBIE ATalbl INIAHUPOBAHUS SKCIIEPUMEHTA.

. Haiite onpenenenue GyHKINH OTKIIHKA.

. Kak BpiOupaercs nopsaaok GyHKIIMH OTKINKA?

. Yro Takoe (paKTOpHBIN IKCIEPUMEHT?

. CKOIIBKO OTBITOB HEOOXOIMMO MPOBECTHU B MOJIHOM (PAKTOPHOM SKCIIEpUMEHTE?

. Kak npoBepsieTcs aieKBaTHOCTh HMUTALIMOHHON MOJIENIN

10. Yrto o3nauaeT TepmuH Bepuduxanus mogenu. Kak mpoBoautcs Bepudukainus MoaeIu
11. Kak nmpoBoauTCs aHanU3 4yBCTBUTEIbHOCTH

12. Kak ocymiecTBiseTcs: BepudUKaIys MOACIIH

13. Kak ocymiecTBisieTcs: Bamugaius JaHHBIX

14. Kak ocymiecTBiIseTCs OLIEHKa YyBCTBUTEIBHOCTH BBIXOJHOIO ITapamMeTpa MOJENIN

15. Kakue cTaTucTH4ecKre KpUTEPUN UCTOJIB3YIOTCS I AaHAIN3a aIEKBATHOCTH MOJEITHN
16. Kakne craTucTuuecKue KpUTEpUU UCTIONb3YIOTCS U1 aHATIN3a YCTOMYUBOCTH MOJENIN
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7.3. Cucrema OLIEHUBAaHMS PE3YyJIbTATOB OOYYEHHS MO AUCHUUIUIMHE (MOAYIIO) MPU MPOBEICHHUH TEKYIIETO
KOHTPOJISI YCIIEBAEMOCTHU



OLIEHKA «OTIAYHO)
(3auTeHO)

3HAHUS:
- CUCTEMaTU3UPOBaHHbIE, TTyOOKHE U MOJIHbIE 3HAHUS 110 BCEM pa3jesiaMm
JUCLUTUIMHBL, @ TAKXKE 110 OCHOBHBIM BOIIPOCAM, BBIXOISIINM 3a Mpeaesibl yueOHOM
IPOrpaMMBl;

- TOYHOE HMCII0JIb30BaHNE HAYYHON TEPMHUHOJIOTUH, CUCTEMAaTHUECKU TPAMOTHOE H
JIOTUYECKH MPaBUIbHOE U3JI0KEHUE OTBETa Ha BOIIPOCHI;

- IOJTHOE ¥ IIyOOKO€ YCBOCHHE OCHOBHOM M JOMOJHHUTEIBHOM JTUTEPaTypHl,
PEKOMEHI0BaHHOM paboueil MporpaMMoil Mo AUCUUILTHHE (MOIYIIIO)

YMEHHUS:

- YMEET OPUEHTUPOBATHCS B TEOPHUSX, KOHIEIIMUAX U HAIPABICHUAX JUCUUIUINHBI 1
JaBaTh UM KPUTUYECKYIO OLIEHKY, UCII0JIb3Yys HAyUHbIE JOCTUKEHUS APYTUX
JTUCLUTUTMH

HaBBIKU:

- BBICOKUH YpOBEHb C(HOPMUPOBAHHOCTH 3asIBICHHBIX B paboyeil mporpamMme
KOMIIETCHIIN;

- BJIaJIeeT HAaBBIKAMU CAMOCTOSTENILHO U TBOPUYECKH PEIIaTh CIOXKHBIE MPOOIEMBI U
HECTaH/IapTHBIE CUTYaIUH;

- IPUMEHSET TEOPETUIECKHUE 3HAHUS [T BEIOOpA METOIUKHM BBITOTHEHUS 331aHUH;
- FPaMOTHO 00OCHOBBIBAET X0/ PEIICHUS 33/1aY;

- 0e3ymnpevHo BiIaieeT HHCTPYMEHTAPUEM YIeOHOUM TUCIUTUIMHEI, YMCHHE €T0

3¢ (peKTUBHO UCIONIF30BATH B MOCTAHOBKE HAYYHBIX U MPAKTUYECKUX 3a/1a4;

- TBOpYECKasi CAMOCTOsITENIbHAS paboTa Ha
MPAKTUYECKUX/CEMUHAPCKUX/Ta00PATOPHBIX 3aHITUSX, AKTUBHO YUaCTBYET B
TPYIIIOBBIX 00CYKICHUSAX, BEICOKUH YPOBEHD KYJIBTYpPhI UCIIOJTHEHUS 3a1aHUH

Or1eHKa «XOpOIIo»
(3auTeHo)

3HAHUS:

- IOCTaTOYHO IOJIHBIE M CUCTEMAaTHU3NPOBAHHBIC 3HAHUS 110 AUCIUILINHE;

- YCBOEGHHUE OCHOBHOM U JIONOJHUTEIBHOM JIUTEPATYPbl, PEKOMEHIOBAaHHOM paboueit
IPOrpaMMOil 1O AUCHUILIMHE (MOYIIIO)

YMEHUS:

- YMEET OPUEHTHPOBATHCS B OCHOBHBIX TEOPHUSX, KOHIICTIIIUSAX U HAITPABICHUIX
JUCLUIUIMHBI U 1aBaTh UM KPUTHYECKYIO OLIEHKY;

- UCTIOJIB3YyeT HAYYHYI0 TEPMUHOJIOTHIO, TMHTBUCTUYECKH U JIOTUIECKH TIPAaBUIIHHO
u3jaraeT OTBETHI Ha BOIIPOCHI, YMEET JejaTh 000CHOBaHHbIE BBIBOIBI;

- BJIaJIe€T MHCTPYMEHTApUEM I10 TUCIHUIUIMHE, YMEHHE €T0 UCIOIb30BaTh B
MOCTAaHOBKE U PEIIEHUH HayYHBIX U NPOQeCcCHOHATIbHBIX 3a71a4

HaBBIKH:

- CaMOCTOATENIbHAs paboTa Ha MPAKTUYECKUX 3aHATHUSAX, YIaCTHE B IPYIIOBBIX
00CYX/IEHUSX, BBICOKUI YPOBEHb KYIIbTYPBI UCTIOTHEHUS 3a/1aHUI;

- CPeJHUI ypOBEHb CPOPMHUPOBAHHOCTH 3asBJIEHHBIX B paboueil mporpamme
KOMIICTCHITU;

- 0e3 3aTpyJHEHUH BBIOMpPAET CTAaHIAPTHYIO METOIUKY BBIMOJIHEHUS 3a/1aHu;

- 000CHOBBIBAET XO/JI PEIICHUs 33134 0e3 3aTpyIHEHHUHA




Onenka 3HAHUS:

«YZOBJIETBOPUTEIBHO - TOCTaTOYHBIM MUHUMAJIbHBIA 00BEM 3HAHUI 110 AUCLHUIIINHE;

(3auTeHoO) - YCBOEHHE OCHOBHOM JINTEPATypPhl, PEKOMEH0BAaHHON pabouel mporpaMMoii;

- UCTIOJIb30BAHNE HAYYHON TEPMUHOJIOTUH, CTUINCTUYECKOE U JJOTUYECKOE
U3JI0’KEHHE OTBETA Ha BOIIPOCHI, YMEHHE JIETIaTh BBIBOBI 0€3 CYIECTBEHHBIX
OIInO0K

YMEHHUS:

- YMEET OPUEHTUPOBATHCA B OCHOBHBIX TEOPUSX, KOHLEIHUAX U HAIIPABIECHUAX 110
JUCLUILJIMHE U AaBaTh UM OLICHKY;

- BJIaJICET UHCTPYMEHTapUeM y4eOHON AUCLIUIIIIMHBI, YMEHUE €T0 UCII0NIb30BaTh B
PELICHUH TUIOBBIX 3a/]a4;

- YMeeT I10J1 pyKOBOJACTBOM IIPENOAaBaTess pellaTh CTaHJapTHBIC 3a1a4u
HaBbIKH:

- paboTa 1oj pyKOBOJCTBOM IIPENOJaBATENs HA IPAKTUUECKUX 3aHATUSAX,
JIOIIyCTUMBIN YPOBEHb KYJIbTYPbl UCIIOJIHEHUS 3aJaHUI;

- IOCTaTOYHBI MUHUMAJIbHBIN YPOBEHb C(OPMUPOBAHHOCTH 3asBJICHHBIX B
paboueli mporpaMme KOMITETSHIIHH;

- HCIIBITHIBAET 3aTPYAHEHUS TP 0OOCHOBAHUH AJITOPUTMA BHIIIOJIHEHUS 3a1aHU

Orenka 3HAHUA:

«HEY/IOBJIETBOPUTENIHO» (- (parMeHTapHbIE 3HAHUSI 110 AUCLUILINHE;

(HE 3a4TEHO) - OTKa3 OT OTBeTa (BBINOJHECHUS MMCbMEHHON paboThI);

- 3HaHHME OT/IEJIbHBIX UCTOUHHUKOB, PEKOMEHIOBaHHbBIX paboyeil mporpaMMoi no
JTUCITUTLINHE;

YMCHUSI:

- HE yMeeT UCMOIb30BaTh HAYYHYIO TEPMHUHOJIOTHIO;

- HaJM4uue rpyObIX OmnO0oK

HABBIKU:

- HU3KMH YPOBEHb KYJIBTYPBI UCIIOJTHEHUS 3a/1aHUN;

- HU3KUH YpOBEHb C(hOPMHUPOBAHHOCTH 3asBICHHBIX B paboueil mporpamme
KOMIIETEHITHIA;

- OTCYTCTBHUE HaBBIKOB CAMOCTOSITEILHON pabOTHI;

- HE MOKET 000CHOBATh AJITOPUTM BBINIOJIHEHUS 3aJaHUI

7.4. Teopernyeckue BOMPOCHl W MPAKTUYECKHE 3aJaHUS JJIs IPOBEICHHS IPOMEXKYTOUHOW aTTecTaluu
o0yyaromuxcs, HeoOXOAUMBbIE JUIsl OLIEHKU 3HAHUM, YMEHUI M HaBBIKOB U (WJIM) OMbITa MPO(ecCHOHATBHOM
NESTeIbHOCTH,  XapaKTepU3YIOLUX JTanbl  (OpPMHUpPOBAHMS KOMIETEHIMM B  Mpolecce OCBOCHMS
00pa3zoBaTeNbHON POTrPAMMBI

7.4.1. TeopeTudeckre BONPOCHI ISl MPOBEICHHS MPOMEKYTOUHOM aTTecTali 00yJaroInuxcst

Teoperudeckre BOIPOCH IS TIPOBECHHSI TPOMEKYTOUHOM aTTECTAIIMH 00yJarOIINXCSI

1. IToaxox UMUTAITMOHHOTO MOJEMPOBaHMs. BBl IMUTAIIMOHHBIX MOJIENIEH.

2. Meton MonTte-Kapio

3. Onucanuie cUCTEMBI UMUTAIIMOHHOTO MojenupoBanus GPSS

4. OcHOBHBIE 00BEKTHI CHCTEMBI HIMUTAIIHOHHOTO MozenupoBanus GPSS

5. Tpan3axTsl ¥ UX cBoiicTBa. [lapameTpsl TpaH3aKTOB, 3aJjaHKE TTAPAMETPOB.

6. Craructiuaeckue o0bekTsl GPSS.

7. bioku, UMHUTHpYIOIIHE  paboOTy  yCTpPOHCTBa. biioku, UMHUTHpYIOIIME  paboTy
€MKOCTH/MHOTOKaHAJILHOTO YCTPOMCTRA.

8. YmpaBneHue ABMKEHUEM TPaH3aKTOB.

9. Conepxanne ctanmgapTHoro otdera B GPSS.

10. CoxpaHsiemble BeIHUUHBI, TepeMeHHbIN 1 pyHKImu B GPSS.

11. Crannaprabie 6ubmmotexn AnyLogic PLE.

12. TeopeTrnyeckre OCHOBBI MMHTALIMOHHOTO MOJICIMPOBAHUS: TOHATHE ICEBIOCTYYalHbBIX YHCEl,
TATYUKHU CITyJalHBIX YHCEIT.

13. KoHuenuuyu MMUTaliMOHHOTO MOJEJINPOBAHHS.

14. DnemenTsl ocHOBHOU OnOIHOTeKH AnyLOgIC  HacTpoiika 3amycka MOIEIH.




15. MoaenupoBaHue cucTeM MaccoBoro oociykubanus 8 GPSS World.

16. B yeM cyTh MmIIaHUPOBAHUS UMUTALIMOHHOT'O KOMITBIOTEPHOTO 3KCIIEPUMEHTA.

17. Ha pemrenue kakux 3aga4 ObUTIO HAIMpaBJICHO areHTHOE MojienupoBanue. [Ipumepsr Moaeneit

18. Ha pemenne kakux 3a1ad ObUIO HAIPaBICHO TUCKPETHO-COOBITHITHOE MonaenupoBanue. [Ipumepsl
MoJeen

19. Ha pemienne kakux 3agad ObLJIO HANPaBICHO MOJEIMPOBAHUE METOAAMU CUCTEMHOM JMHAMHKH.
[Tpumepst Moaenei

20. Oxapakrepu3syite Bo3moxknoct cucrembl GPSS World

21. OxapakTepu3yiTe BO3MOXKHOCTH cucTeMbl AnyLogic

22. Kak npoBoauTcs Bu3yanu3zaius moaenu B AnylLogic

23. Kak ocyuiecTBisieTcss TECTUPOBAHUE UMUTALIMOHHOW MOJIeNIN

24. Kakye CTaTUCTUYECKUE KPUTEPUHU UCTIONB3YIOTCS JUIsl TECTUPOBAHUSI UMUTAIIMOHHOW MOJIEIN

7.4.2. [IpakTrueckue 3aqaHus sl POBEICHUS MPOMEKYTOYHON aTTECTAIIMH 00YJarOITUXCS

IIpuMepHbIe BApUaHTHI IPAKTUYECKHUX 33 JaHHUMN.

3agada 1

[TpoBecTu MonenupoBaHue pabOThI CKIaja JIJsl XpaHEHUs] OJHOPOJIHOW MPOAYKIIMHU B TE€UEHUE OJHOU
cmenbl (12 yacoB). Ha ckmax B uHTepBaie oT 15 10 25 MMHYT NpHE3XKalOT I'Py30Bble aBTOMOOMIU
BMECTUMOCTbIO 1 T. JUIsl OTTPY3KH HPOAYKLIHMH, €CIM B MOMEHT IpHe3Ja CKJIaJ 3aHAT pa3rpy3Koi Jpyroro
aBTOMOOWJISA, IPUOBIBIINM CTAHOBUTCS B ouepeb. Onpenenuts Kakoi 00beM MPOIyKIIMU OCTAHETCs] Ha KOHEI]
CMEHBI, eclii Ha e€ Havaso, Ha ckiane Obuto S50 1. npoaykiuu. (cpema GPSS World/AnyLogic no ykazanuio
IIpero/iaBaTe’s)

3anaya 2

[TpoBectu MonenupoBaHue otAena mo 3akiaroueHuto 1oroBopoB OCAI'O (1 paboumii nens). Ilotox
3asBOK OT aBTOMOOMJIMCTOB, IPULIEIIINAX s 3aKimoueHust 7oroBopoB OCAI'O mmeeT myacCOHOBCKUHN 3aKOH
pacripesiesieHus ¢ napaMerpom 2. Bpems paboTbl ¢ KaKJbIM KIMEHTOM y CHelMaincTa coctapisier 15+3 MuH.
CoOpatb cTatucTuky 00 o4epeny Ha 3akitodeHue qoropopoB. (cpema GPSS World/AnyLogic no ykasanuro
IIpero/iaBaTes)

3agaua 3

[TpoBecTn MoOAenTUpPOBaHKE OJJHOTO JHS PaOOThI MYKCKOI'0O 3aj1a HapuKMaxepckoi (9 yacoB), B KOTOPOM
7Ba paboTaroT JBa MacTepa, BpeMs OOCIY)XKMBaHHUS KOTOPBIX MMEET HOPMAaJbHBIM 3aKOH paclpeiesieHus ¢
napamerpamu 15, 3 MuH. u 18, 2 mun. KnmueHTs! npuxoaT uepes kaxaple 12+10 MUH. 1 UM HE BaXXHO, y KaKOTrO
napukmaxepa ctpuubcs. (cpema GPSS World/AnyLogic o yka3aHuto npernoiaBartess)

3anava 4

[TocTpouTh MMMTALMOHHYIO MOJAENb pabOTHl CKJafa s XpaHEHUs MPOU3BEACHHON NpPOAYKLIHU
BMecTUMOCTh 1000 TOHH: mocTaBKa NapTUil MPOUCXOAUT Yepe3 Kaxkable 2 1HsA, 00beM 1 mapTuu 4 ToHHBI. Bpems
npeObIBaHMS MPOIYKIIMH Ha CKJIa/1€e /10 €€ NanbHeHIeil OTTpy3KH paclpeIesieHo [0 paBHOMEPHOMY B HHTEpBaJie
ot 3 o 7 aueit. (cpema GPSS World/AnyLogic mo yka3aHuo mpernoiaBaTesis)

3amgada 5

Paccmotpets paboTy rumepmapkera 3a ropojaoM B TedueHue 12 vacos. [lokymarenu mpueskarT Ha
MalmHax (BMECTUMOCTh aBTOCTOSIHKU cocTaBisieT 300 Mect) uepe3 kaxable 25+5 munyt. KiueHT, BcTaer B
ouepesb Ha Kaccy K OJHOMY M3 3 KaccupoB, BpeMs oOcmyxuBaHusi cocraBisger 30+10 munyr. CoOpaTh
uHdopmarmto 06 ouepenu. (cpexa GPSS World/AnyLogic no ykazanuto npernoaBaress)

3amaua 6

[TocTpouTh MMHUTALIMOHHYIO MOJETb OOCITYXHBaHHMs KIHMEHTOB B CTylIeHUYeCKOM Oydere B ciyuae
onHoro kaccupa i 200 crymeHTtoB. Bpems mpuxoja CTyAEHTOB IOAYMHEHO PABHOMEPHOMY 3aKOHY B
MHTEpBae 2-6 MUHYT, a BpeMsl 00CTyKMBaHUs COCTaBIsAeT 3+2 MUHYTHI. OrpaHHUYEHHs Ha JUTMHY OYEPEH HET.
(cpema GPSS World/AnyLogic mo yka3zaHuio mpernoaaBatess)

3agaua 7

Paccmotpers paboTy mouTOBOro OTAENEHUS 3a oauH pabounit neHp (10 uacoB). Bpems mexay
NPUXOJOM KJIMEHTOB, MOJYMHEHO HOPMAJbHOMY 3aKOHY C mapamerpamu 9, 2.5, Bpems 0OCITyXHBaHUS
cocrapiser 10+£3 munyThl. CoOpath cTatuctuky o6 ouepenu. (cpema GPSS World/AnyLogic mo yka3zauuro
IIpero/1aBaTens)



3amaua &

[TocTpouTh UMUTALMOHHYIO MOAENb oOciayxuBanus 1000 knMeHTOB B MarazuHe ¢ 3 KaccaMH, €cClid
BpeMs IPUXO0/1a KIMEHTa UMeeT HOpMalbHOE paclipe/iesieHle ¢ mapaMerpamu 5, 1 MUH., a BpeMs 00CIyKUBaHUS
MOJTYMHEHO 3KCIIOHCHUIUAIFHOMY 3aKOHY C MaT. oXKujaHuem 3 MuH. BmectumocTs marazumna 20 4enoBex,
HE0OX0auMO coOpaTh cTaTUCTHKY 00 ouepenu (cpema GPSS World/AnyLogic mo yka3zaHuio mpernoaaBaTesis)

3anava 9

[IpoBecTn MopenupoBaHue otaena no 3akmrodeHuio aoropopoB OCAI'O (1 paGouwmii aens). Ilotok
3asBOK OT aBTOMOOWJIMCTOB, MPUIIEAMNX s 3aKiaroueHus 1oropopoB OCAI'O nmMeeT myacCOHOBCKUN 3aKOH
pacnpezenenus ¢ napaMmerpoM 2. Bpems paGoThl ¢ KaxabIM KIIMEHTOM y IEPBOI0O CIeHaIucTa cocTapisieT 1543
MUH., y BToporo 18+6 mun. CoOparh cTaTuCTUKY 00 OYepeau Ha 3aKIIOYCHHE JOTOBOPOB, OIEHUTH 3arpy3Ky
kaxnoro crenuanucta. (cpena GPSS World/AnyLogic mo ykazaHuto npernoaaBaTesis)

7.4.3. IlpumMepHbIe TEMBI KypcOoBOM paboThl (TpoeKTa) (MIPU HATUYUHN )
KypcoBbie paboThl (IpOEKThI) yU€OHBIM IUIAHOM HE MPEAYCMOTPEHBI

7.5. Metoaudeckue MaTrepHalbl, ONpeAesonue MpoLeypbl OLICHUBaHUs 3HAHUM, YMEHUN, HABBIKOB U (WUJIN)
OIbITa NIPO(PECCUOHATBHOMN IEATETBHOCTH, XapaKTepU3YIOLUe 3Tarbl POPMUPOBAHUS KOMIIETCHLIUI

[Tpouenypa mnpoBeAeHHUs NPOMEXKYTOUHOW aTTeCTAlMM U TEKYLIEro KOHTPOJS YCIIEBAEMOCTH
periaMeHTHPYETCs JIOKAIbHBIM HOPMAaTHUBHBIM aKTOM, OIPEEIISIOUIMM MOPAJOK OpraHu3allli U IpOBEICHUS
TEKYIIET0 KOHTPOJIS YCIIEBAEMOCTH U IPOMEKYTOUHOM aTTecTalli 00y4aroIuxcsl.

[Tponienypa ouneHuBaHus (HOPMUPOBAHMS KOMIETEHUMI IpU NPOBEIECHUHM TEKYLIEro KOHTPOJIA
npuBesaeHa B 1. 7.3.

TunoBsle KOHTPOJIbHBIE 3aJaHUSI WM MHBIE MaTE€pUabl TEKYILEr0 KOHTPOJISI IPUBEACHBI B I1. 7.2.

[TpomexyTouHas arTecTanus o AUCIHUILIUHE TPOBOIUTCS B (hOpME 3aUeTa ¢ OLIEHKOM.

3ayer ¢ OLIEHKOHM npoBoauTcs B popMe cobece1oBaHMs, B TOM YHUCIIE IO BBIMOJIHEHHBIM IPAaKTHYECKUM
paboram.

7.6. Kputepun onieHuBaHus1 COOPMUPOBAHHOCTH KOMITETCHIIMM MPU TTPOBEJACHUH MPOMEKYTOYHOM aTTECTAUH

yDOBeHB OCBOCHU M OLICHKA

Kpurrepun Orenka Orenka
«HEYJIOBIIETBOPHUTENb | «ymoBieTBOpuTeNbH | OLIEHKa «XOpPOLIO» O1leHKa «OTIAYHO
OLICHUBAHUS
HO» o»
«HE 3aYTEHO «3AYTEHO)




YpoBeHb OCBOEHHUS
KOMIICTCHITUH
«HEIOCTAaTOUHBII.
Kommerenniuu He
c(OpPMHPOBAHBI.
3HaHHS OTCYTCTBYIOT,
YMEHUS U HABBIKU HE

YpoBeHb OCBOEHHUS
KOMITETEHIINH
«IIOPOTOBBIIN».
Kommerenun

c(OpMHPOBAHBI.
CdopmupoBaHbI
0a30BbIE CTPYKTYPHI

YpoBeHb OCBOEHHUS
KOMIIETEHIINHU
«IPOABUHYTBIN.
Kommerenun
c(hOpMHUPOBAHEI.
3HaHuUs OOIIMPHBIE,
CHUCTEMHBIE. Y MEHHUS

YpoBeHb OCBOEHHUS
KOMIICTCHITUH
«BBICOKHI.
Kommerennuu

chopMUpOBaHbI. 3HAHUS

apryMEHTUPOBaHHbIE,
BCECTOPOHHHE. Y MEHHUS

chopMHUPOBAHbI 3HaHU. Y MEeHUs HOCSIT YCHEIIHO MPUMEHSAIOTCS
(dbparMeHTapHbI U pEenpOIyKTUBHBIN K PELICHUIO KaK
HOCSIT Xapakrep, TUTIOBBIX, TAK U
pEenpOIYKTUBHBIN MIPUMEHSIOTCS K HECTaHJapPTHBIX
Xapakrep. PEILIEHUIO TUIIOBBIX | TBOPYECKHUX 3aJlaHUM.
JemoHcTpupyercs 3a7aHUM. HemoHcTpupyercs
HU3KUH YPOBEHb JleMoHCcTpUpyeTcs BBICOKU YPOBEHb
CaMOCTOATEJIbHOCTHU JIOCTaTOYHBII CaMOCTOATEJIbHOCTH,
IIPaKTUYECKOI O YpOBEHb BBICOKAsI aJalITUBHOCTD
HaBbIKa. CaMOCTOSATEJIbHOCTHU | IPAKTUYECKOTO HaBbIKa
YCTOMYUBOTO
PaKTUYECKOIO
HaBBIKA.
OO6yuaromuiics OO6yyaromuiics OO0yuaromuiics OO6yuaromuiics
JEMOHCTPUPYET: JEMOHCTPUPYET: JE€MOHCTPUPYET: JEMOHCTPUPYET:
-CYIIECTBEHHbIE -3HaHUS -3HaHUE U -r1y0okue,
pOoOEIIbI B 3HAHUSIX TEOPETHUUECKOTO MIOHUMAaHUE BCECTOPOHHHE U
y4eOHOTO MaTepuana; MaTepuana, OCHOBHBIX BOIIPOCOB | apryMEHTHUPOBAHHBIE
-JI0ITyCKaKOTCSI -HEMOJIHbIE OTBETHl | KOHTPOJIUPYEMOIO | 3HAHUS POTPAMMHOIO
MIPUHIUTIAATIEHBIE Ha OCHOBHbIE o0bema MaTepuana;
OLIMOKY MPHU OTBETE Ha| BOMPOCHI, OLTHOKHU B IPOrpaMMHOTO -[0JIHOE TOHMMaHHUe
OCHOBHBIE BOITPOCHI OTBETE, MaTepuana; CYUIHOCTH U
ounera, OTCYTCTBYET HEJ0CTaTOYHOE - 3HaHUA B3aMMOCBSI3H
3HaHHWE U TIOHUMaHue [MOHUMaHHe TEOPETUYECKOTO paccMaTpuBaeMBbIX
OCHOBHBIX TOHATUH U CYIIHOCTHU MaTepuana IIPOLIECCOB U SIBJICHU,
KaTeropuii; M3JIaraéMbIX -CIIOCOOHOCTD TOYHOE 3HAHHE
-HETIOHUMaHHE BOIIPOCOB; YCTaHaBJIUBATh U | OCHOBHBIX MOHSTHH, B
CYILIHOCTHU -HEYBEPEHHBIE U OOBSCHATH CBA3b | pamMKax 00CyXk/IaeMbIX
3HaHUA JIOIOJIHUTENBHBIX | HETOYHBIE OTBETHI HA | IPAKTUKU U TEOPUH, 3aJaHuM;
BOIIPOCOB B paMKax JIOTIOTHUTEIIbHBIE BBISIBJISITD -CII0COOHOCTD
3aJjaHui Ousera. BOIIPOCHI. POTUBOPEYUS, YCTaHaBIIMBATh U
pOoOJIEMBI U OOBSACHSATH CBA3b
TEHJICHLIUU MIPaKTUKHU U TEOPUH,
pa3BUTHS, -JIOTUYECKU
-IIpaBUJIbHBIC U IIOCJIEZIOBATEIbHBIE,
KOHKpETHbIE, 0€3 coJIepKaTeNIbHBbIE,
rpyOBIX OMIMOOK, KOHKpETHBIE U
OTBETHI HAa HCYepIIbIBaIOIINE
IIOCTaBJICHHBIE OTBETHI HA BCE 3aIaHUS
BOIIPOCHI. ouiera, a TakxKe

JOIIOJIHUTCIIBHBIC

BOITPOCKHI SK3aMEHAaTopa.




ITpu BBINOTHEHUHN OO6yuarommiics Obyuarontuiics Ob6yuatonmiics
MPAKTUYECKOTO BBITOJIHIII BBITIOJTHIII MPABUJIBHO BBITTOJIHUI
3aanus ouera MIPAKTUIECKOE MIPAKTUYECKOE MIPaKTUYECKOE 3aJaHUE
oOyyaroruiics 3a7aHue ouera ¢ 3a7aHue owera ¢ omnera. [Toxazan

IPOJEMOHCTPUPOBAII | CYIIECTBEHHBIMU HEOOIBIINMH OTIIUYHBIC YMEHUS B
HEJ0CTAaTOYHBIH HETOYHOCTSMH. HETOYHOCTSIMHU. pamMKax OCBOCHHOT'O
YPOBEHb YMEHUH. Homyckarorcst [Tokazan xopoume | y4eOHOro marepuana.
[IpakTnueckue OIINOKHU B yMeHHUs B pamKkax |Pemraer mpenioxeHHbIe
3ajaHus He COJIep>KaHUU OTBETa OCBOEHHOTO MPAaKTHYECKUE 3aJaHUS
BBITIOJTHEHBI U peuieHun yaeOHOro MaTepuana. 6e3 ook
ymeHuA OOyuarommiics He MPaAKTUYECKUX [IpennoxxeHnubie OTtBerun Ha Bce
OTBEYAET HA BOIIPOCHI 3aJlaHuM. MIPaKTUYECKHE JIOTIOJIHUTEIIbHBIE
ounera npu [Ipu oTBeTax Ha 3aJlJaHUs PEUICHBI C BOIIPOCHI.
JIOTIOJTHUTEIbHBIX JIOTIOJTHUTEIIbHBIE HEOOIBIINMH
HABOJAIIUX BOIIPOCAX BOIIPOCHI OBLIO HETOYHOCTSIMHU.
IpenojaBaTels. JIOTIYILIEHO MHOI'O OTtBeTui Ha
HETOYHOCTEH. OOJIBIIMHCTBO
JIOTIOTHUTEIbHBIX
BOIIPOCOB.
He moxet BpIOpath HcnbrTeiBaeT bes 3arpynHenumit IIpumensier
METOJIUKY 3aTpyJHEHUS 110 BbIOMpaeT TEOPETUUECKHE 3HAHUS
BBITNIOJIHEHUS 33/1aHUM. | BBIOOPY METOAMKHU CTaH/IapTHYIO JUIsl BBIOOpa METOIUKH
Jlomyckaet rpyoObie BBITIOJTHEHUS METOJIUKY BBITIOJTHEHUS 33/1aHUN.
OLIMOKH TIpH 3aJlaHuM. BBITNIOJTHEHUS He nomyckaet ommbok
BBIMIOJTHEHHUH 3a/1aHui, | Jlomyckaer ommoku 3a/laHuH. IIPU BBITIOJTHEHUH
HapylLIaloIlye JOTUKY | mpu BbimoiaHeHuu | Jlomyckaer ommOku 3a/laHu.
peleHus 3a1ad. 3aJJaHu¥, HApYLIEHHs | TPH BBIIOJIHEHUU CaMocCTosTeNbHO
JlenaeT HEKOPPEKTHBIE| JIOTUKU PEIIECHUs 3a/laHul, He aHaJIN3UPYET
BBIBOJIBI. 3ajad. HapyIIaIIne pE3yNbTaThI
BIIa/ICHUE He moxeT o6ocHOBaThH HcnbIThIBaET JIOTHKY PEIICHUsT | BBIMIOJHEHUS 3a/IaHUi.
HaBBIKAMU AITOPUTM 3aTPyJHEHUS C 3a1a4y I'pamotHO
BBITNIOJTHEHUS 33/1aHUi. | popmynupoBaHueM | JlenaeT KOppekTHbIe [  0OOCHOBBIBAET XOJ1
KOPPEKTHBIX BBIBO/JIBI 110 pelleHus 3aaad.
BBIBOJIOB. pe3yibTaTam
HcnpiThIBaeT pellIeHus 3a/1auH.
3atpyaHeHus ipu | OOGOCHOBBIBAET X0/
000CHOBaHUU pelieHus 3aaad 0e3
anropuT™Ma 3aTpyIHEHUM.
BBITIOJTHEHUS
3a/IaHHMN.

OneHka Mo JUCHUIUIMHE 3aBUCUT OT YPOBHS C(OPMHUPOBAHHOCTH KOMIETEHLUH, 3aKpEIJIEHHBIX 3a
JUCLUIUIMHONW, M TPEICTaBIsIeT COO0M cpelHee apu(METHYeCKOe OT BBICTABICHHBIX OLEHOK MO OTAEIbHBIM
pe3ynbraTtaM o0yueHHs (3HaHUs, YMEHHUsI, BIaJICHUE HAaBbIKaMu ).

OreHKa «OTIIMYHO»/«3a4TEHOY BBICTABIISETCS, €CIU CpeiHee apu(hMETHUECKOe HaXOAUTCSl B HHTEpBaJle
ot 4,5 mo 5,0.

O1eHKa «XOPOII0Y»/«3a4T€HO» BBICTABIISIETCS, €CIIM CpeiHee apu(PMeTHUIecKoe HaXOIUTCs B HHTEpBae
oT 3,5 mo 4,4.

OreHKa «yJI0BJIETBOPUTEIBHOY/«3aUTEHO» BBICTABIISIETCS, €CIIH Cpe/lHee apU(PMETHIECKOE HAXOUTCS B
HUHTEpBaie ot 2,5 1o 3.4.

OrneHka «HEYIOBJIETBOPUTEIILHOY/ «HE 3aUTEHO» BBICTABISETCS, €CIH CpelHee apudMeTHyecKoe
HaxoauTcsa B uHTEpBatie ot 0 1o 2,4.



8. YueOHo-MeTOAMYECKOE 1 MATEPHAJIbHO-TEXHUYECKOe o0ecriedyeHue TUCIUTIIMHBI (MOYJIf)
8.1. IlepeueHb OCHOBHOM M JONOJHUTEIBHOM JIUTEPATYPHI, HEOOXOAUMOM 111 OCBOCHUS TUCIMITIMHBI (MOIYIIS)

No
1/

ABTOp, Ha3BaHME, MECTO U3JIAHUS, U31ATEIbCTBO, TOJ U3AaHUS YUeOHOU U
y4eOHO-METOIUYECKOU TUTepaTyphl

KoanuectBo
AK3EMILISIPOB/AIEKTP
oHubI aapec D6C

OcHoBHAasl JIUTEPATYpPA

boes B. JI., Konnenryanstnoe npoektupoBanue cucteM B AnyLogic u GPSS

https://www.iprbooks

1 |World, Mocksa: Wnrepuer-Yuuepcurer WHpopmannoHubix TexHOIOTHI
(UHTYUT), Aii Ilu Ap Mejua, 2021 hop.ru/102016 html
Canmuua H. [0., HWmurammonnoe wmopaenupoBanue, Tomck: Tomckuit http://www.iprbooksh

2 |rocymapCTBEHHBIN YHHBEPCUTET CHCTEM YIIPABJICHHUS U PAJHOIIEKTPOHUKH, Db OF.) fu /700'12 html
Konrent, 2015 ' '
Jlumanosckas O. B., Ob6abkopa M. H., WmuranmonHoe moaenupoBaHUE B ) .

3 |AnyLogic 7. B 2 uyactsax. Y.l1, ExarepunOypr: W3mgatenpcTtBo YpaabcKoro hté%'/r/m;?;bﬁt?:‘(fh
yHHuBepcutera, 2017 ' '

JlonmoTHUTEILHAS JINTEPATYPA

1 Kypasnea T. 1O., Tlpaktukym mo aucuuminae —«Mmuranuonnoe| http://www.iprbooksh
MoienrpoBanuey, Caparos: ByzoBckoe oOpazoBanue, 2015 op.ru/27380.html
babuna O. ., Momkosud JI. U., IMuTanmoHHoe MOJEIMPOBAHHUE TPOIIECCOB http://www.iprbooksh

2 |lutaHMpOBaHHs Ha TMPOMBIIIIEHHOM mpeanpusatuu, KpacHospck: Cubupckwmii OF') ru/8 4,3; 49 html
dbenepanbHbIl YHUBEpCUTET, 2014 ' '
JlumanoBckas O. B., O6abkopa M. H., MUmuranmoHHOoe MoaenupoBaHUE B . .

3 |AnyLogic 7. B 2 wgactax. Y.2, ExarepunOypr: W3matenpcTtBo YpaabcKoro http:/wawwiprbooksh

yHHuBepcuteta, 2017

op.ru/106372.html

Obyyaromuecs u3 ynciaa nHBaIMa0B 1 mi ¢ OB3 obecnieunBaroTcs Ne4aTHBIMU U (M) 3JIEKTPOHHBIMU
00pa3zoBaTeNbHBIMU pecypcaMu B (pOopMax, aAanTUPOBAHHBIX K OTPAHUYEHUSAM UX 3710POBBSI.

8.2. Ilepeuenp pecypcoB MH(POPMALMOHHO-TEIEKOMMYHHUKAIIMOHHON ceTH «VHTepHeT», HEOOXOAUMBIX IS
OCBOEHUS AMCUUIIIINHBI (MOYJIs)

HaumenoBanue pecypca cetu «IHTepHET»

DNEKTPOHHBIN aJpec pecypea

MaremMaTHueckoe 1 HMUTALIUOHHOC MOACITIUPOBAHUC

https://portal.tpu.ru/SHARED/K/IKATAE
V/academics/Tabl/MIM P teor.pdf

OdunmaneHelii caiit AnyLogic

https://www.anylogic.ru/

JIoKyMeHTaIis M CIIpaBOYHbIE MaTepHaisl o AnyLogic

https://anylogic.help/ru/

boes, B./I. KonuenryansHoe npoektupoBanue cucteMm B Anylogic
7 u GPSS World. DinekTpoHHbIN Kype TEKIHN

46/1243/info

http://www.intuit.ru/studies/courses/138

CucreMa IMUTAIMOHHOTO MoaenupoBanus GPSS

http://gpss.ru/

8.3. Tlepeuenb coBpeMEHHBIX MPOGECCUOHATHHBIX 0a3 JTaHHBIX U HHGOPMAIIMOHHBIX CIIPABOYHBIX CUCTEM

Hanmenosanue

DIIEKTPOHHBIN aJpec pecypca

Ennueiii

CIIor'ACY

ANEKTPOHHBIA  pecypc  y4eOHO-METOJMYECKOW JUTePaTyphl

www.spbgasu.ru

DIIEKTPOHHO-O0MOIMOTEeUHas cucTeMa n3garenbera "' IPRsmart”

http://www.iprbookshop.ru/

DNEKTPOHHO-O0MOINoTeYHAas cucTeMa u3gareabeTsa "FOPAT"

https://www.biblio-online.ru/

DIEKTPOHHO-0MOINOTEYHAs cucTeMa u3aarennpcTaa ""Jlannp"

https://e.lanbook.com/

Cucrema aucraniponnoro ooydenus CII6GI"ACY Moodle

https://moodle.spbgasu.ru/

NudopmannonHo-nmpaBoBas 6a3za ganubix Kongeke

ocs/

http://gasudata.lan.spbgasu.ru/d

WNudopmannonHo-npasosas cucrema KoHcynbTanT

\\law.lan.spbgasu.ru\Consultant
Plus ADM




WNudopmannoHHo-nipaBoBas cucrema [ apaHt

\\law.lan.spbgasu.ru\GarantClie
nt

8.4. IlepeueHp HH(POPMAIIMOHHBIX TEXHOJOTHH, HCHOJB3YyEMBIX MpPU OCYIIECTBICHUH 00pa30BaTEIbHOTO

mporiecca 1O JIUCIHUILTUHE,
MPOrPaMMHOTO O0ecTIeUeHus

BKJIrO4asA IMCPEUYCHb JIMOCH3HMOHHOI'O M CBO6OI[HO PacIpoCcTpaHACMOro

HaumenoBanue

Crioco6 pacrmpocTpaHeHHs
(JTMTIEH3UOHHOE WJIH CBOOOTHO
pacIpocTpaHsIeMoe)

Microsoft Windows 10 Pro

HoroBop Ne /132009689201
18.12.2020r

oT

AnyLogic Bepcus 7.1.2

Horosop Ne21/10-14-1 o1 21.10.2014
r. ¢ OO0 "Komnanus DunJlomxuk".
Jlunensus 6eccpouHas

Matlab Bepcus R2019a

HoroBop  NoJ131908369487 oT
01.11.2019 ¢ OOO "Codrnaitn
ITpoexts!". JInnensus no 31.12.2025

LibreOffice

CB00OOJIHO pacpoOCTpaHsIeMOe

PyCharm Community

CBO0OOJIHO pacpOCTpaHsIeMOe

Math Cad Bepcus 15

CyOnMIIeH3MOHHOE COTJIAIICHUE Ha
ucnojib3oBanue mpoaykroB "PTC" ¢
000"Co¢pr Jlomkuctuk" m0rOBOP
Ne20716/SPB9 2010 r. Jlunensus
beccpoyHas

Python Bepcus 3.7.6386.10

CBO0OOJIHO pacpOCTpaHsIEMOe

Microsoft Visual Studio Community Edition

CB00OIHO pacpoCcTpaHsIeEMOe

8.5. MaTepuanbHO-TEXHHYECKOE 00ECIICUCHHE TUCITUTUTHBI
CBenieHusi 00 OCHAIICHHOCTH Y4eOHBIX ayIMTOPUI M MOMEIICHUN Il CAMOCTOSITEIbHON pabOThI

HaunmeHnoBaHue y4eOHBIX ayAUTOPHUI U OMEIIEHUI
JUIl CAMOCTOSITENILHON pabOThI

OcHalieHHOCTh 000pPYJIOBAHUEM U TEXHUUECKUMHU
cpelcTBaMu O0yueHus

47. VYuyeOHble ayaUTOpPUM JUISI  TPOBEACHUS
MPAKTUYECKHX 3aHATHH, KypCOBOTO
MIPOEKTUPOBaHMSI (BBIMOJIHEHUS] KYpPCOBBIX padoT),

IPpYNIIIOBBIX W HWHAWBUAYAJIBbHBIX KOHCYHBT&HHﬁ,
TCKYIIETO KOHTPOJIA U HpOMe)I(YTOHHOﬁ aTrecrainuu

VYyeOHast aynuTopus [Uisl MPOBEACHUS TMPAKTUYECKUX
3aHATHH, KYpPCOBOTO IPOEKTHPOBAHMUS (BBIIOJIHEHHUS
KYpPCOBbIX paboT), TpPYHMNOBBIX M WHAMBHUAYaJIbHbIX

KOHCYJIbTAallMi, TEKYIIEr0 KOHTPOJIS U IPOMEKYTOUHOU
aTTecTaluu — KOMIUIEKT MYJIbTUMEAUNHOTO
000py0BaHUs (mepcoHaIbHBIN KOMIIBIOTED,

MYJbTUMEAUNHBIA  MPOEKTOp, 3KpaH, ayJuOCHCTEMA),
J0CKa MapkepHas Oenasi sMalieBasi, KOMILIEKT y4eOHOM
Mebenu, TOJKIIOUEHHE K  KOMIIBIOTEpHOM  ceTu
CII6I'ACY, Bbixon B UHTEpHET.

47. TlomenieHus Uil CaMOCTOSITENIbHON PabOTHI

[TomemnieHnue At caMOCTOSATENBHON padOThI (UMTATBHBIH
3an oubmmoteku, aya. 217): [IK-23 wr., B 1.4. 1 mT.- [IK
st gmn ¢ OB3  (cucteMHBIN  OJIOK, MOHHUTOD,
KJIaBUaTypa, MBIlIb) C TOJAKIIOYEHHEM K CeTH
«MHTEpHET» M 00ECIIeYeHNEM JIOCTYIa B JIEKTPOHHYIO
nHpopMalMoHHO-00pa3oBarenbHyto cpeny CIIOIACY.
I10 Microsoft Windows 10

47. KoMnbpIoTEpHBIN Ki1acce

Pa6oune mecra c I1IK (cTos1 KOMIBIOTEPHBIN, CUCTEMHBIN
OJI0K, MOHHUTOp, KJIaBUATypa, MBIIIb), CTOJI pabouui,
noakmoueHne kK kommbtotepHoi cetu  CIIGIACY,
BbIX0J1 B Internet.




Jns maBanuaoB u aui; ¢ OB3 oGecnieunBaroTCs CrieUaibHBIE YCIOBUS IS MOJyYeHUs 00pa30BaHus B
COOTBCTCTBUU C TpCGOBaHI/ISIMI/I HOpMaTI/IBHO-HpaBOBLIX I[OKYMGHTOB.
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