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. Koo n HamumeHoBaHue HanpaBleHnAa NoArotoBKu | cneunanbHOCTMU:

38.04.05 busHec-nHcpopmaTuka

. Mpodhnnb nogroToBkM / cneymnanusauusa/marncTepckas nporpamma:

MUHdopmaumoHHasa GusHec-aHanNUTUKa

3. KBanudumkauusa (cteneHb) BbINYCKHUKA: Marnuctp
4. dopma oby4yeHuUA: oYHas

5.
6
7

Kadenpa, oTrBevarowan 3a peanmsaumio aucumnnmiol: MMNO

. CoctaButenu nporpammsbl: boHgapeHko HO.B., a. T. H., npodeccop kadeapsl MMAO

. PekomeHpgoBaHa: Hay4yHO-MeTOoANYeCKMM coBeToM doakynbTeTa MMM 22.03.2024,

npoTtokon Ne5

8. YuebGHbIM roa: 2024/2025 CemecTp(bl): 2



9. Llenu n 3apauvm y4e6HON AUCLIMNNUHBI

Llenu usy4yeHusi ducyuniuHsbl:

- TeopeTMyeckas W npakTuyeckas MoAroToBKa CTYAEHTOB K MOCTPOEHUID U
nNporpaMMHON peanu3auun UMUTAUMOHHbIX Mogenen Ou3Hec-npoueccoB M OOBLEKTOB B
YCNoBUAX BO3LAEWCTBUS CryYarHbIX U HeornpeaeneHHbIX (DakTOpOB BHELUHEWN cpeabl Ans
BblpaboTKN cTpaTernyeckmx peweHunn a obnactm UKT;

- O3HaKOMIIEHWE C TEeXHOSOorMen MnpoBeAeHUs HamnpaBfEHHOro BbIYMCIUTENBHOIO
3KCMepUMEHTa NOCPEACTBOM COBPEMEHHBLIX MHPOPMALIMOHHBIX TEXHOMOMMIN Kak MeToaa
pelleHn 6usHec- 3agay ¢ nocneayoLwmMMm aHanmsomM, 06paboTKon U HTeprpeTaumen ero
pe3ynbTaToB,;

- NOArOTOBKa CTYAEHTOB K NpoBeAeHnto 06paboTkm n aHanmsa 60onblMX AaHHbIX Ha
aTtane opMMpoOBaHMSA MMWUTALMOHHOM MOAENW, a Takke obpaboTkm M uHTepnpeTaumun
pe3ynbTaToB BblIYUCNNTENbHbBIX 3KCNEPUMEHTOB.

3adayu y4ebHoU AucyunuHbI:

- NOMyYMTb 3HaHMS O MEeToAaX MMUTAUMOHHOIO MOAENMPOBAHMS U €ro OCHOBHbIX
HanpasfeHMn (CUCTEMHOW  AWHAMUKK,  OUCKPETHO-COOLITUMAHONO  MOAENUPOBaHUS,
areHTHOro Mo4enNMPoOBaHUS);

- chopmMmMpoBaTb HaBbIKM BbI6Opa 1 MCNOMb30BaHNSA COBPEMEHHbBIX MHPOPMAaLMOHHbIX
TEXHOMOrMA W MNPOrpaMMHbLIX MPOAYKTOB peanu3auMm UMUTAUMOHHOW MoAenu u
NnpoBeAeHUst BblYUCITUTESTIbHOIO 3KCNEPUMEHTA;

- oBnagetb npueMamu MNOCTPOEHUA  adeKkBaTHbIX  LensMm  uccnegoBaHus
UMUTALUMOHHBLIX MoAenen peanbHbIX COouManbHO-3KOHOMUYECKUMX U MNPOU3BOACTBEHHbIX
cucTeM n busHec-npoueccamm ¢ y4eToM BO3AENCTBUS CNyYanHbI aKkToOpOB;

- copMupoBaTb HaBbIKM WHTepnpeTaumn, obpaboTkM M aHanuMsa MnoNyYeHHbIX
pe3ynbTaToB BbIYNCINTESNIbHOMO SKCNEPUMEHTA N NPUHATUSA 3PDEKTUBHBIX IKOHOMUYECKNX
peLeHni.

3adayu y4ebHoU OucyunnuHbl: OCBOEHWE CTyAEeHTaMW METOAOSIOrMYECKUX OCHOB U
NOHATUMNHOrO annapaTta MMUTALMOHHOIO MOLENMPOBAHUS CIOXHbLIX CUCTEM, OOBLEKTOB U
npoueccoB; (OPMUPOBaAHME 3HAHWW, YMEHUIA W MNPAKTUYECKMX HaBbIKOB MOCTPOEHMS
UMUTALNOHHBLIX MOAENEN U NPOBEAEHUSA BbIYMCITUTENBHbLIX 3KCNEPUMEHTOB MO OCHOBHbLIM
HanpaBneHMsM  UMWUTALMOHHOMO  MOAENMPOBaHWA  (CTAaTUCTUYECKOro,  OUCKPETHO-
COBbITUMHOrO, CUCTEMHOW OWHAMWKW, areHTHOro) Ha OcHoBe 00paboTkm M aHanuaa
OONblIMX [daHHbIX W UCMNONb30BaHWA MPUKNAOQHOMO MNPOrpaMMHOro  obecnedveHus;
npuobpeTeHne MnpakTUY4EeCKUX HaBbIKOB  WUCMOMb30BaHMs MeTo4OB U MPUEMOB
anropuTMM3aLMM  MOCTaBIIEHHbIX 3ajad C  Yy4eTOM BO3MOXHOCTEW COBPEMEHHbIX
WMHTENNEKTyanbHbIX MHAOPMALMOHHbBIX TEXHOSOrMA; MOfyyYeHne 3HaHunM B obnactu
WHTepnpeTaumm, obpaboTkm M aHanu3a NOoSflyYeHHbIX pPe3ynbTaToOB BbIYMCINTENBHOMO
3KCNepMMeHTa C MMWUTALMOHHOW MOAENbI U MPUHATUSA 3(PPEKTUBHBLIX SKOHOMUYECKMX
peLeHni.

10. MecTto y4yebHOM aucumnnuHbl B cTpyktype OOI: (UMK, K KOTOPOMY OTHOCUTCSH
avcumnnuHa, TpeboBaHns K BXOOHBbIM 3HAHUAM, YMEHUSM U HaBblkaMm, AUCLMMNIUHBI, ANg
KOTOpPbIX AaHHas AMCUUNNNHA ABNSETCS NpeaLlecTBYOLLEN)

OvcumnnuHa «MMUTaunMoHHOE MoJenMpoBaHMe» OTHOCUTCA K 4YacTu, dopMupyemomn
yyacTHMKamu obpasoBaTtenbHbIX OTHOWeEHWn 6Grnoka b1 gucumnnmH ydebHoOro nnaxa,
dopMmnpyemon y4yacTHukamm obpasoBaTesibHbIX OTHOLLEHWN.



11. TMMnaHupyemble pe3ynbTaTbl
yMeHus,

o6GyyeHus no AucuunnuHe/Moaynio (3HaHMS,

HaBblKkM), COOTHECEeHHble C NNaHupyeMbiMU pe3yrbTaTaMu OCBOEHUA
obpasoBaTenbLHON NporpaMmmMbl (KOMNETEHLUMSAMU) U MHOUKATOPaMU UX OOCTUXKEHUS

HASL U MNaKeToB
NPVKMNagHbIX
nporpamm
MoAenupoBaHus

Kog HasBaHwne Kog(bl) MHankaTopbi(bl) MnaHnpyemble pesynbTaThl
KOMNeTeHuuu 06y4yeHus
MK-2 | CnocobeH MK-2.3 | MNpumeHsieT  MHPOpPMaUMOHHbIE | 3HAET:
rOTOBUTb TexHonormm B obbeme, | - TEXHOMNOMMI0 UMUTALMOHHOIO
aHannTnyeckune HeO6XOJJMMOM ana u,enel7| OunsHec- MOJeNnUpPOBaHus;
g"j;‘:i‘z:a"b' Ans ananusa - L& UIMUTALMOHHOIO
MEpONpUSTI 1 MO EenMpoBaHus;
BblpaboTKn - noaxoAabl K NriaHUpoBaHUIO
CTpaTernueckmx HanpaBneHHOro BbIYNCANTENbHOMO
peLueHuin B 3KCNEepUMEHTa;
obnactun VKT -nporpamMmmMHble NPOAYKTbI
MMMWUTALNOHHOrO MOAeNUPOBaHUs
Ymeer:
- pa3pabaTbiBaTb UMUTALNOHHYIO
mMoZenb B BUAe nporpaMmbl Ha
COBPEMEHHBIX si3blkax U cucTemax
moaenupoBaHus (Python, Anylogic n
Ap); )
- MNaHMPOBAaTh HaNpPaBIEHHbIN
BbIYNCTIUTENbHBIN SKCMEPUMEHT;
-obpabaTtbiBaTb M MHTEPNPETNPOBATL
pes3ynbTaTbl 3KCMNEPUMEHTA;
Bnapgeet TexHonorunemn
WMUTALMOHHOIO MOAENMPOBaHUS C
npuMeHeHnem cospeMeHHbIx UT B
Lensix aHannsa 6usHec-NpoLeccos;
MK-3.1 | OpraHnsyeT c60p AaHHbIX U 3HaerT:
NPOBOAMUT aHanNuUTU4eckoe - anropuTMbl NOCTPOEHUS
ncernegoBaHne B COOTBETCTBUN C MMVITaLI,VIOHHOVI MoAenu ans
cornacoBaHHbIMU TpeGOBaHMHMVI OCHOBHbIX Hal'lpaBJ'IeHVIIZ
MMMWUTALWOHHOIO MOAENUPOBaHUSA
(cuctemMHoOn OUHAMUKN, ONCKPETHO-
COBGBLITUMHOIO MOAENUPOBaHMS,
areHTHOro MoAenupoBaHus);
CnocobeH - COBpEeMEHHbIe MHTeNeKTyanbHble
NpPOBOAUTL TEXHONOorMun, UCnonb3yemble ang
obpabotky  u hOPMUPOBAHMS UMUTALIMOHHBIX
aHanuns mMoZenen, Bkrtodas obpaboTky
Gonbinx 3KCNepTHOM UHpopMaLuu,
RakHbIX Ha baze KOrHUTMBHOIO aHanu3a, MalnmHHOro
MK-3 COBpPEMEHHbIX 0ByueHNs;
A3bIKOB ’
nporpammmpoBa YMmeer:

- MPOBOAUTL aHanu3 peansHoOn
CUCTEMBI;

- paspabaTbiBaTb anroputM
NOCTPOEHMUS UMUTALMOHHOW MOZENM
B COOTBETCTBUN C LIENSIMM
nccnenoBaHus;

- bopMmpoBaTb afieKBaTHYIO
UMUTALMOHHYO MOENb HA OCHOBE
npeaBapuTenbHon 06paboTku
OaHHbIX C y4€TOM BO3MOXXHOCTEN
WHTENNEeKTyanbHbIX TEXHOMNOTUIA;
Bnapeer:




-HaBblKaMy MCNONb30BaHUSI METOA0B
1 NPMEMOB anropMTMm3aumm 3agad,
CBS13aHHbIX C MOAENMPOBaAHNEM
CINOXHbIX CTOXaCTUYECKUX CUCTEM U
NPOLLECCOB;

- Bbibopa COBpEeMEHHbIX
WHTENIEKTYanbHbIX TEXHOMOMMIA 1
anropuTMoB 06paboTkn OaHHbIX U
BbIYUCIINTENBHBIX 3KCNEPUMEHTOB.

IK-3.2 | PaspabaTtbiBaeT u
COBEPLLEHCTBYET MeToAbl
aHanusa MaccoBbIX
KONNYECTBEHHBIX N HEYMCIIOBbIX
AaHHbIX Ha 6a3e coBPeMEHHbIX
A3bIKOB MPOrpamMmmnpoBaHns 1
TEXHOMOMMIN ynpasneHus
OaHHbIMK

3HaeT:

- COBPEMEHHbIE TEXHOMNOTNN U A3bIKN
NporpaMMmnpoBaHNS, NCNOSb3yeEMble
ansa (hopMmnpoBaHna UMUTALMOHHON
mMoaenu;

- NpuKnagHoe nporpaMmMmHoe
obecneyeHnss MHTENNEKTyanbHOM
006paboTkn gaHHbIX U
MMMWUTALNOHHOrO MOAENUPOBAHUS;
YmeerT:

-OCYLLECTBNATb BbIOOP
nporpaMmmHoro obecnedeHus ans
peanusauun MUMUTaLNOHHOW MOAENN;
-cbopMumpoBaTb UMUTALMOHHYIO
Mozernb B BUAE KOMMbOTEPHOM
nporpaMmel;

-NPOBOANTL HaMNpPaBIEHHbIN
BbIYMCIUTENBHbIA SKCMIEPUMEHT;
-ocyLecTBnaTb 06paboTky n
WMHTEpNpeTauuio pesynbLTaTos;
Bnapetb:

-MeTogamm obpaboTkM 1 aHanuaa
OaHHbIX ANS BbISABEHUS MPUHYNHHO-
CneacTBEHHbIX CBS3EN U
WMHTENNEeKTyanbHbIMM MeToAaMm
aHanusa gaHHbIX;

-HaBblkamu paboTbl Co
cneumanm3mpoBaHHbIM
nporpaMmmHbiM obecrneyeHnem
MMWUTALNOHHOrO MOAENUPOBAHUS.

12. O6beM AUCLUMNINHBI B 3a4eTHbIX eAUHMLIAax/4acax B COOTBETCTBUU C YYE€OHbIM

nnaHom —3/108.

Popma NPOMEXYTOHYHON aTTECTALMM 3a4ET C OLIEHKOMN.

13. TpypoemMkocTb No BuAam y4ebHou paboTbl

TpyooeMKoCTb (4achl)

B Tom Mo cemecTpam
Bug y4eGHon paGoTsl Bcero M:?gg:}(‘:m Ne “

c;:;“,:e cem. 2 ecem. | ...
AyanTOpHbIE 3aHATUS 48 48
B TOM yucne: riekuumn 32 32

npakTu4eckme - -

nabopaTtopHble 16 16
CamocTosdTtenbHas pabota 60 60




3aveTt 3avetr
. c c
dopma NpomMeXyTOUHOM aTTecTaumm
OLIEHK OLIEeHK
on on
WNToro: 108 108

13.1. CopepxkaHme ANCLMUNIIUHBI

Ne Peanusauunsa

n/n HanmeHoBaHue paspena
pasgena CopepxxaHue pasgena QUCUUnnHLI n”ﬁ;‘;gﬂr:;' ¢
ONCUUNNKUHBI o

OHnamnH-Kypca,
QYMK
1. Jlekuum

1.1 | Metogonorudeckue | MoHATME  MMWUTALMOHHOIO  MOAENMPOBaHMUSA Kypc:

OCHOBbI CNoXHbIX cucteM. OcHOBHble HanpasneHus | /wvTaunonHoe
UMUTaLUOHHOIO UMUTaLUOHHOTO mMoaenvpoBaHus | MOLENMPoBaHue |
MOZENMpoBaHMs | (BEPOSITHOCTHOE MOAENMpOBaHWe, cucTemHas | 20Pas0BaTenbHbilf

AVMHaMKKa, AVCKPETHO-COBLITUIHOE .,Snﬁ%m
MOOEenMpoBaHMe, areHTHoe MogenupoBaHue). yH—p—MBepcmeT BIY"
OOwue atanbl UMUTALMOHHOTO MOLENUPOBaHUS. (VSu.ru)
MporpammHOoe obecrnevyeHne MMUTaALMOHHOIO
mMogenupoBaHna  (063op). UcnbiTaHne  u
nccneaoBaHMe CBOMCTB UMUTALMOHHOW MOAENMW.
HanpaBneHHbI BbIYUCIIUTENBHbLIN 3KCNEPUMEHT
Ha MMUTALMOHHOW Mogenu.
1.2 Cratuctndeckoe | lMoHATME  CTATUCTMYECKOrO  MOAENUPOBAHUS. Kypc:
mogenupoBaHme | OCHOBHble BMAbI cTatuctuyeckoro | MmurauvonHoe
MOJeNnupoBaHus.  OTanbl  cTaTUCTWYeckoro | Modenuposahve |
MOLEnMpOBaHNs.  3akoHbl  pacnpepenenuns | Q0PasoBaTenbHbIi
cnyyanHbIx BenmunH. Metog MoHTe-Kapno. " Nopran
"ONeKTPOHHbIN
yHuBepcuteT BI'Y"
(vsu.ru)
1.3 IOnckpeTHo- OCHOBHblE  MOHATUSA  OUCKPETHO-COOLITUIAHOIO Kypc:
cobbITniHOE MoZenvpoBaHus. MogenupoBaHue criydanHbix | MmMuTtaumonHoe

MoJenupoBaHue | npoLeccoB. CUCTEMbI MaccoBOro obCryxuBaHus | Modenuposakme |
(CMO). Knaccudpukaumsi CMO. OcHosHble | 20P830BaTENbHbI
xapaktepuctukm CMO. OcHoBHble TUnbl CMO 1 ,,ang—;’%%m
ux xapakrepuctukn (OpgHokaHanbHas CMO c yH—p—MBepcmeT BIY"
oTKasamu 1 oxmaaHuem, MHorokaHansHas CMO). (vsu.ru)
[NcKkpeTHO-COBLITUNHOE MoAdenupoBaHue B
Anylogic.
MpymeHeHne ANCKPETHO-COBBLITUNHOO
MOOENnMpoBaHMa Ans  nonyyeHuss  6onbLioro
MaccuBa JaHHbIX O CUCTEME.

1.4 Mogenu MoHatna cuctemHon AuHamukn. OCHOBHbIe Kypc:
CUCTEMHOM aTanbl paspaboTku Moaenm cuctemHown | MmutauvonHoe
OVNHaMUKK AvHamMukn.  VIHTennekTyanbHble MeToabl MouenmposaHme[

BLISIBNEHUS]  MPUYMHHO-CNIEACTBEHHBIX  CBside, | Q0PasoBaTenbbiit
[MocTpoeHne KOrHUTMBHOM KapTbl. [locTpoeHue "GHZ_:()%HI:IVI
MOAenN  CUCTEMHOW  AMHAMUKA. CMCTeMHog vH—p—MBepcmeT BIY"
Mopenuposanne B Anylogic. lMpumepsl Mofenei (vsu.ru)
CUCTEMHOW ANHAMMKWN.

1.5 | AreHTHble mogenn | OCHOBHbIE NMOHATUS areHTHOro MOAENMPOBaHKSI. Kypc:

Mopgenw areHTa u cpegbl. MogenupoBaHue

MmutaumoHHoe
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nosefeHns areHToB. AreHTHOe MOo[ernvpoBaHve
B Anylogic.

MoaenupoBaHue |
ObpasoBaTenbHbii

nopTan
Ll

"ONeKTPOHHbIN
yHuBepcuteTt BIY"

(vsu.ru)

2.

MpakTn4yeckne 3aHATUA

3.

Na6bopaTopHble paboThbl

3.1

CraTtnctnyeckoe
MOAenupoBaHne

JlaGopatopHas paboTa Ne 1. UMuTaumoHHoe
MOoJenupoBaHue aHanusa pucka
WHBECTULMOHHBIX MPOEKTOB

Kypc:
MmMuTaumoHHoe
MoaenupoBaHue |

ObpasoBaTenbHbii

nopTan
Ll

"ONeKTPOHHbIN
yHuBepcuteT BIY"

(vsu.ru)

3.2

[unckpeTHo-
cobObITUMHOE
MOAenupoBaHne

JlabopaTtopHaa pabota Ne 2 Ontummsaums
paboTbl CMCTEMbI MAcCcoBOro obcnyxmBaHus (Ha
npvMepe TOProBoro NpeanpuaTus).
JlabopaTtopHasa pabota Ne 3. MoaenupoaHue
npouecca yHKUMOHNPOBAHUSA OMNTOBOrO CKraga
NPOAYKLMMN.

Kypc:
MMmutaumoHHoe
MoaenupoBaHue |

O6pasoBaTenbHbIn

nopran
, o

'"ONEKTPOHHBbIVN
yHuBepcutet BIY"

(vsu.ru)

3.3

Mogenu
CUCTEMHOM
OVHaMUKU

JlabopaTtopHasa pabota Ne 4. MoaenupoaHue
cbopoyHoro Lexa.

Kypc:
MiMuTaumoHHoe
MoaenupoBaHue |

ObpasoBaTenbHbi

nopran
, o

'"ONEKTPOHHBbIVN
yHuBepcutet BI'Y"

(vsu.ru)

3.4.

AreHTHblE MOaenu

JTabopaTopHas pabota Ne 5. MogenuposaHue
paboTkl 0TAeneHnst baHka.

Kypc:
MMmutaumoHHoe
MoaenupoBaHue |
ObpasoBaTenbHbi

noptan

"ONeKTPOHHbIN
yHuBepcurtet BI'yY"

(vsu.ru)
13.2. Tembl (pa3aenbl) AUCLUNIIUHBI U BUAbI 3aHATUN
Ne Bugbl 3aHATUN (4acoB)
HaumeHoBaHne
n/ asfena avcumnninHbl Jlekumm MpakTiye JlabopatopHble CamocTosTensHas Bcero
n|P H ckme patop paboTta
MeTogonoruyeckne
1 OCHOBBbI 4 10 14
UMUTaLMOHHOTIO
MoAennpoBaHus
5 CraTtucTtunyeckoe 6 4 10 20
MoaennpoBaHue
HwvckpeTHo-
3 cobbITHIHOE 8 4 20 32
MoAennpoBaHue
4 Mogenu cuctemHom 10 22
ANHaMUKM
AreHTHble MOgenu 6 10 20
UToro: 32 16 60 108
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14. MeToan4yeckue ykazaHmAa Ans ody4aroWmMXcA No OCBOEHUIO AUCLUMNIIUHDI
(pekomeHOayuu obydarouuMcs o 0C80eHUK0 ducyunuHbl: paboma ¢ KoHcnekmamu nexkyud,
rpe3eHmauyuoHHbIM MamepuarnoM, 8bINOIHEHUE npakmuyeckux 3adaHul, mecmos, 3adaHuli mekyujel
ammecmauuu u m.o.)

OcBoeHve pgucumniuHbl «VIMUTAUMOHHOE MOAENMpPOBaHWE» BKIOYAET JEKLUMOHHbIEe
3aHATUA, NnabopaTopHbIe 3aHATUSA N CaMOCTOATENbHYIO paboTy oby4aroLmxcs.
Ha nepBoM 3aHATMM CTYyAEHT nonyvaeTt uHdopmaLumio Ansg AoCTyna K KoMnrekcy y4ebHo-
METOAMYECKMX MaTepmarnos.
B pamkax obwero obbema 4YacoB, OTBeAEHHbIX AN WU3YyYeHUd AUCLMNIIUHGI,
npegycmaTpmBaeTCs BbINOSIHEHME CNeayoLWmMX BUAOB CAMOCTOATENbHbIX paboT CTyAEHTOB
(CPC): n3y4eHne NekUMOHHOro MaTtepuana, BbiNOHEHNE NPaKTUYECKNX 3a4aHui B hopme
nabopaTtopHbIx paboT.

MeTogonornyeckme pekoMeHaaumM MO OpraHv3aumy CamMocTosTesbHOW paboTbl
CTYOEHTOB
[na nNoBbILWEHNS YPOBHS OCBOEHMS KOMMNETEHUUA CTyAeHTaM npeafiaraeTca npocnywatb
nogobpaHHbI nNpenogaBaTensM Kypc BeOMHaApOB Bedywmx crneumannctoB B obnactu
UMUTALMOHHOMO MOAenupoBaHusa (CCbilkM Ha BebuHapbl npeacTaBfieHbl B Kypce
«MmuTaumnoHHoe mogenmpoBaHe» Ha obpasoBaTenbHou nnatgopme BIY.

MeToanyeckme pekoMmeHaaLmMm No NoAroToBKe K 3a4eTy
Mpn nogroToBke K 3a4eTy criegyeT B NOSIHOW Mepe UCNOoMb30BaTh JIEKLUNOHHbBIA MaTepuan 1
y4eBHUKN, pEKOMEHO0BAHHOIO nNpenogasaTenem.

MeToamnyeckme  pekomMeHgaumm npy__ NCNONb30BaHUU _ ANCTAHLMOHHbIX
obpasoBaTenbHbIX TEXHOMNOMMM

Mpn  wucnonb3oBaHMM  OUCTAHUMOHHbIX  OOpasoBaTefibHbIX  TEXHOMOMMN W
3MEeKTPOHHOro oby4yeHns BbINOMNHATL BCE YKasaHusa npenogaBaTtenen no pabore Ha LMS-
nnatcopme, CBOEBPEMEHHO NOAKNIOYATLCS K online-3aHsaTuam, cobnogaTe pekoMmeHaaumm
Nno opraH13aLmm camoCcToATENbHOM pPaboThbl

15. MepeyeHb OCHOBHOW U AOMNONIHUTENILHOW NUTepaTypbl, PeCypCoB WHTEpPHET,
HeoOXoaUMBLIX AN OCBOEHUA AUCUMUNIIUHBI (Criucok rnumepamypbl 0OpMASemcs 8
coomeemcmeuu ¢ mpebosaHusimu TOCT u ucnonb3yemcss obwasi ck8osHas HyMmepayusi 01 ecex 8udos
UCMOYHUKO8)

a) ocCHOBHas nuTepartypa:
Ne
n/n

MNCTOYHMK

Bepemuyk, H. C. 3neMeHTbl UMUTaLMOHHOIO ModenMpoBaHus : y4ebHo-meToamyeckoe nocobue /
1 | H. C. Bepemuyk. — Omck : CubAON, 2021. — 152 ¢. — TeKCT : aneKTPOoHHbIN // JlaHb :
3NeKTPOHHO-6ubnuoteyHas cuctema. — URL: https://e.lanbook.com/book/191222

Crporanes, B. . UmutaunoHHoe mogenupoBaHue : ydebHoe nocobue / B. IN. Ctporanes, U. O.
TonkayeBa. — 4-e n3g. — Mocksa : MI'TY um. baymaHa, 2018. — 295 ¢. — ISBN 978-5-7038-
4825-8. — TeKCT : aNeKTPOHHbIN // J1aHb : anekTpoHHo-6ubnunoteyHasa cuctema. — URL:
https://e.lanbook.com/book/106283 (

Manen, A. I'. UmuTaumnoHHoe MmogenupoBaHue. Pa3paboTka MMUTaLNOHHBLIX MOAENen cpeacTeamm
iWebsim n AnyLogic : yue6Hoe nocobue / A. I'. Manen, I'. A. Monnak. — CaxkT-INeTepbypr : JlaHb,
2019. — 208 c. — ISBN 978-5-8114-3844-0. — TeKCT : 9NeKTPOHHbIN // JlaHb : 3NeKTPOHHO-
6ubnuoteyHas cuctema. — URL: https://e.lanbook.com/book/122179.

Pbikukos, FO. V. UmuTaumoHHoe mogenupoBaHue. ABTOpCKas MMMTaLMS CUCTEM U ceTen C
odepegsamu : y4ebHoe nocobue / KO, U. PoixnkoB. — CaHkT-INeTepbypr : Jlanb, 2019. — 112 c. —
ISBN 978-5-8114-3464-0. — TeKCT : aNeKTPOHHbIN // JlaHb : 3aNeKTpOHHO-6nbnunoteyHas cuctema.
— URL: https://e.lanbook.com/book/113404




0) fononHUTEenbHasa nuTeparypa:

Ne McTouHunk
n/n
MMmutaumoHHoe moaennpoBaHne brusHec-npoueccos : y4ebHo-meToamyeckoe nocobue / 3. .
5 Bbaycoga, E. B. XKapkoga, A. J1. Kosnos, 0. A. Kopobacosa. — lNeHsa : MeH3lTY, 2013. — 164
C. — TekKcT : aneKTpoHHbIN // JlaHb : aNeKTpoHHO-6nbnuoteyHasa cuctema. — URL:
https://e.lanbook.com/book/62734 (gaTta obpalieHus: 21.05.2021).
Kopones, A. B. OKOHOMMKO-MaTemMaTMyeckme MeToabl 1 MOAENMPOBAHME : Y4EeOHUK U NPaKTUKyM
6 | AnA By3os / A. B. KoponeB. — Mocksa : isgatenbcteo KOpait, 2021. — 280 c. — (Bbicuee
obpasoBaHue). — ISBN 978-5-534-00883-8. — TeKcT : anekTpoHHbIN // ObpasoBatenbHasi
nnatcgopma KOpant [canT]. — URL.: https://urait.ru/bcode/470088
Kytysos, O. V1. MogenupoBaHue cucteM. MeTogpl M MOAENN YCKOPEHHOM MMUTALMK B 3agadvax
7 | TeNeKOMMYHMKALMOHHbIX 1 TPAHCMOPTHBIX ceTeli : y4ebHoe nocobue / O. U. Kyty3oB. — CaHkT-
MeTepbypr : NaHb, 2018. — 132 ¢c. — ISBN 978-5-8114-2972-1. — TeKCT : 3NeKTPOHHbIN // JlaHb :
3NEKTPOHHO-6ubnunoteyHas cuctema. — URL: https://e.lanbook.com/book/107274.
Mwuuenb, A. A. C60pHMK 3a4ay N0 UMUTALMOHHOMY MOOENMPOBAHMIO SKOHOMUYECKNX NMPOLLECCOB :
8 yyebHoe nocobue / A. A. Muuenb. — Mocksa : TYCYP, 2016. — 218 c. — ISBN 978-5-86889-358-
2. — TeKcT : aNeKTPOHHbIN // JlaHb : anekTpoHHOo-6mbnmoTeyHas cuctema. — URL:
https://e.lanbook.com/book/110242).

B) MHOPMALIMOHHbIE 3NEKTPOHHO-00pa3oBaTenbHble pecypchbl:
Ne
n/n
9 | YHuBepcuteTckast bubnmoteka on-line Pexxum goctyna: https://biblioclub.ru/

10 | OBC JlaHb. Pexxum goctyna:. http://www.e.lanbook.com

OneKTpoHHO-6MbnnoTeyHas cuctema «YHmBepcuteTckasa bubnmorteka online (goctyn

MNcToYHMK

11 ocyulecTBnsieTca no agpecy: https://biblioclub.ru/);

12 OnekTpoHHas 6ubnuoTteka TexHudeckoro BY3a «KoHcynbTaHT cTygeHTa» (goctyn
ocyllecTBnsieTca no agpecy: https://www.studmedlib.ru);

13 CoBpeMeHHble nHdopMaLMOHHble TexHonormm B busHece/ BLUS. — HIMOO.- Pexum gocTyna:
https://openedu.ru/course/hse/ITBUSINESS/

14 CucrtemHast guHammnka yctonymsoro passutust / Yp®Y. — HIMOO. — Pexum gocTyna:

https://openedu.ru/course/urfu/ECOS/
MmutaumoHHoe moaenupoBanue / KO.B. boHaapeHko. — ObpasoBaTenbHbI nopTan « QNeKTPOHHbIN

15 | yHuBepcutet BI'Y». — Pexxum goctyna - Kypc: UMutaumoHHoe mogenupoBaHue | O6pasoBaTtefibHblii
nopTtan "ONeKTPOoHHbLIN YyHuBepcutet BIY" (vsu.ru)

16. MNMepeyeHb y4ebHO-MeTOANYECKOrO 0b6ecneyvyeHns ANs CaMOCTOATEeNIbHOW paboTbl
(yyebHo-Memoduyeckue pekomeHdayuu, nocobus, 3adaqyHuKuU, MemooduyecKue yKkasaHusl 1o 8bIMNOTHEHUIO
rpakmu4eckux (KOHMpPOosibHbIX) pabom u 0p.)

Ana obecnevyeHnss camocToATENbHOW pPaboTbl CTYAEHTOB B 3IEKTPOHHOM  Kypce
AMCUMNNUHBLI  Ha obpasoBaTenbHOM nopTane «ONEeKTPOHHbI  yHuBepcuteT BlY»
chopMmpoBaH y4ebHO-MEeTOAMYECKUI KOMIIEKC, KOTOPbLIN BKIloYaeT B cebsa: nporpammy
Kypca, y4ebHble nocobuss n crnpaBoyHble MaTtepuanbl, MeToOuYecKMe yKasaHusa no
BbINOSTHEHUIO NpoekTa. CTyAeHTbl nonyyaT AOCTYN K AaHHbLIM MaTepuarnam Ha nepBoM
3aHATUM MO AUCLUNINHE.

YKkasaHHble B y4ebHO-MeToaNn4eCcKoM KoMmekce y4ebHble nocobus n cnpaBoYHble
MaTepuarnsl, NpuBeAeHbl B Tabnuue Huxe:

Ne NcTouHmK

n/n
Asu, . BepoaTHOCTHOE nporpammMumpoBaHne Ha npaktuke / 1. ABu ; nepeBog ¢ aHrnuinckoro A. A.

1 CnuHkmH. — Mocksa : OMK lNpecc, 2017. — 462 ¢. — ISBN 978-5-97060-410-6. — TekcT :
3NEKTPOHHbIN // JlaHb : aneKTpoHHO-6ubnmoTeyHas cuctema. — URL:
https://e.lanbook.com/book/97346

2 Mwuuenb, A. A. COOpHMK 3aa4y Mo MMUTALMOHHOMY MOLENMPOBAHMIO SKOHOMUYECKUX MPOLLECCOB :
y4ebHoe nocobve / A. A. Muuens. — Mockea : TYCYP, 2016. — 218 c. — ISBN 978-5-86889-358-



https://urait.ru/bcode/470088
https://biblioclub.ru/);
https://edu.vsu.ru/course/view.php?id=5174
https://edu.vsu.ru/course/view.php?id=5174

2. — TeKcT : aneKTPOoHHbIN // J1aHb : anekTpoHHO-6MbnmnoTevHasa cuctema. — URL:
https://e.lanbook.com/book/110242

Bboes B.[1. KomnbloTepHoe moaenupoBaHue: lNocobue ana npakTnyecknux 3aHATUA, KypCOBOrO U
annnomHoro npoektupoBaHuga B Anylogic 7/ B.[J.boes. — CI6: BAC, 2014. — 432 c. — Pexum

3 ﬂ,OCTyna: I/IMI/ITaHHOHHOG MOACJINPOBAHUEC KAK HeO6XOI[I/IMaH YacCTb MHXC-HEPHOI'O O6DaSOBaHI/I$[ CIIOXKHMJIOCH
B cepeuHe MPOLLIOro, ABAANATOro Beka (anylogic.ru)
Mporipakosa, E. B. ccnegoBaHne cuctem mMaccoBoro ob6cnyxnBaHmsa MeTogomM UMUTaLMOHHOMO

4 | MOAGNMPOBaHMS : yyebHoe nocobue / E. B. Npongakosa, M. A. ®eaotkmH. — HwxHuii Hosropog :

HHIY vm. H. U. Nlobauesckoro, 2017. — 21 ¢. — TeKCT : aNeKTPOHHbIN // JlaHb : 9NeKTPOHHO-
bnbnmoteyvHasa cuctema. — URL: https://e.lanbook.com/book/153322

17. O6pasoBaTesfibHble TEeXHOJIOrMKU, UCMNOSfib3yeMble MNpu peanusauum y4ebOHoMn
ANCLUUNSINHBLI, BKNOYas AUCTaAHUMOHHble obpasoBaTesnibHble TexHonoruu (OOT),
3aneKkTpoHHoe oby4yeHue (J0), cmewaHHOe o6y4eHue):

AucumnnuHa peanusyeTca C NPUMEHEHMEM 3MEKTPOHHOIO OBYYEeHUS U AUCTAHUMOHHBIX
obpasoBaTefbHbIX  TEXHONMOMMW, AN  OpraHu3auun  CaMoCTOsATENbHOW  paboThl
oByyaloLNXCs UCNOSb3YEeTCA OHMaNH-KYpC, pasMeLLeHHbIN Ha nnatopme SNEeKTPOHHOTO
yHuBepcuteta BI'Y (LMS moodle), a Takke apyrme WHTepHET-pecypcbl, NpUBEOEHHbIE
B n.158.

18. MaTepnanbHoO-TeEXHUYECKOE obecneyeHme QUCLUNIINHDI:
(npu ucnonb3oeaHuu nabopamopHo20 060pydoeaHUs yKa3bieamb MOJHbIU MepeyYeHb, npu b0bWoM
Koruyecmee obopydosaHuUsi MOXHO 8biHecmu OaHHbIU pa3der 8 MpusioxeHuUe K paboyel rpozpamme)

JlekumoHHas ayautopusa  gormkHa ObiTb obopygoBaHa: yyebHasa mebenb, KOMNbloTep
(HOyTOYK), MynbTUMEeaUnHoe obopynosaHue (npoekTop, 3KpaH, cpencrTea
3BYKOBOCMPOU3BEOEHMS).

JTabopaTopHble 3aHATUS OOIMKHblI MPOBOAUTLCS B CNeuManu3nupoBaHHOW ayauTopun,
OCHalLLleHHON y4yeOHoM mMebenbio U nepcoHanbHbIMU KOMMbOTEPAMU C OOCTYNOM B CeTb
MHTepHeT (KOMMbIOTEPHblE  KNaccbl, CTyauu), MynbTUMEOAWAHbIMA  CPpeacTBamMu
(MynbTUMEAMHbLIN NPOEKTOP, 3KpaH, CPeACTBa 3BYKOBOCMPOM3BEAEHMS), YCTAHOBMEHHbLIM
MO, Yucno paboumx mect B ayauTopum OOMMKHO ObiTb Takum, 4yToObl oGecneymBanachb
nHanBmnayanbHasa paboTta CTygeHTa Ha OTAeNbHOM NepCcoHarbHOM KOMMbIOTEpE.

[ns camocTosTenbHON paboTbl HEOBXOAMMbI KOMMbIOTEPHbIE KNACChbl, MOMELLEHUS,
OCHaLLeHHble KOMMbOTEPAMM C AOCTYMNOM K ceTu MIHTepHeT.

MHopmMaLMOHHbIE TEXHONOMMN AN peanu3aumm y4ebHon ANCUMNINHDI:

- TEXHONOMMN CUHXPOHHOIO N aCMHXPOHHOIO B3aMMOLENCTBUSA CTYAEHTOB U
npenogasaTtensa NoCpeacTBOM CryX6 (CepBMCOB) MO NEPECHINKE U NOMYYEHUIO
3MEKTPOHHbIX COOOLLEHMI, B TOM Yncne, no cetn HTepHeT;

- CEPBUC 3NEKTPOHHON NOYThLI A4S OnepaTMBHOM CBA3M NpenogaBaTenst U CTYAEHTOB.

MporpammHoe obecneveHune: Windows 10 (nuueHnanoHHoe M0O); Intellij IDEA Community
Edition (cBoboaHoe u/unn 6ecnnatHoe NMO); Paskal ABC NET (cBoboaHoe n/unm
6ecnnatHoe N0); Jet Brains PyCharm Community Edition (ceo6ogHoe n/vwnn 6ecnnatHoe
MO); Anaconda (cBobogHoe n/unu 6ecnnatHoe MO); LibreOffice (cBo6ogHoe n/nnu
6ecnnatHoe N0); Mozilla Firefox (cBoboaHoe n/vnn 6ecnnaTtHoe MO); 7-zip (cBoboaHoe
n/mnun 6ecnnatHoe N0); Matlab (nuuensnonHHoe MO); Anylogic (becnnaTtHoe).


https://www.anylogic.ru/upload/Books_ru/Compyuternoe_modelirovanie_v_AnyLogic_7_Boev_VD.pdf
https://www.anylogic.ru/upload/Books_ru/Compyuternoe_modelirovanie_v_AnyLogic_7_Boev_VD.pdf

19. OueHo4HbIe cpeacTBa ANs NpoBeAeHUs TeKyLen U NPOMEXYTOYHOM aTTecTaLuumn

MopsAOoK OLEHKN OCBOEHMS 0By4aloLLMMICa y4eGHOro matepuarna onpeaenseTcs cogepXXaHnem
creayowmx pasgenos AUCLMUMIUHGI

Ne HavnmeHoBaHua pasgena KomneTteHuums(n) UHankaTop(bl) OueHo4HbIe
n/n JOVCLUUMNWHbBI JOCTWKEHUSA cpeacTtea
KOMMNeTeHLunn
1 MeTogonornyeckme ocHoOBbI MK-2 MK-2.3 MNMucbMeHHbIN
UMUTaLNOHHOIO onpoc
MOZENMpoBaHMs
2 CratucTtuyeckoe MNK-2, NK-3 MNK-2.3, NK-3.1, MMCbMEHHbIN
mMofenupoBaHme MK-3.2 onpoc,
nabopaTopHas
paboTa
3 | AnckpeTHO-cobbITUMHOE MNK-2, NK-3 MK-2.3, MNK-3.1, McbMEHHbIN
mMofenupoBaHme MK-3.2 onpoc,
nabopaTopHas
paboTa
4 Mogenun cuctemHom MNK-2. MNK-3 MK-2.3, MNK-3.1, nabopaTopHas
[MHAMUKM MK-3.2 paboTa
5 AreHTHble Mogenu MK-2, NnK-3 MnK-2.3, MNK-3.1, nabopartopHasi
MK-3.2 pa6o'|'a
lMpomexyToyHasa aTTecTaums MepeyeHb
¢hopma KoHTpons Bonpocos, KM

20 TunoBble OUEHOYHbIe CpeACcTBa U MeToAMYecKue MaTepuansbi, onpegensiowme
npoueaypbl OLeHUBaHUA

20.1 TeKywWMn KOHTPOJb yCNeBaeMocCcTun
KoHTponb ycneBaemMoCcTW MO OUCUMUNIIMHE OCYLLECTBNAETCA C MOMOLLbIO Criedytowmx
OLIEHOYHbIX CPEACTB:

- NMncbMeHHbIM onpoc;

— JlabopaTtopHble paboThi.

MNepe4yeHb NpUMEpPHbIX 3a4aHMK HA NnabopaTopHbIe paboTbl

NNa6opaTtopHaa pab6ota Ne 1. KMmuTaumoHHOe MoAenuMpoBaHME aHanui3a pucka
WHBECTULNOHHBIX NPOEKTOB

MocTtaHoBKa 3agayn. Ppma paccmaTpuBaeT UHBECTULIMOHHLIM NPOEKT NO NPOU3BOACTBY
npoaykta «A». B npouecce npeasapuTtenbHOro aHanmaa akcneptamu 6binv BbiSBEHb! TPU
KNtoYeBbIX NapamMeTpa npoekTa u onpeferneHbl BO3MOXHbIE MPaHULbl X U3BMEHEHUI (CM.
Tabnuuy). NMpoyne napameTpbl NPOEKTa CYNTAKTCA MOCTOSHHLIMU BENUYNHAMM.
MocTponTe wMMUTaAUMOHHYKO Mogenb pacyeta NPV. Cuutas, 4tO BCe KI4YeBble
nepemMeHHble MMEeKT PaBHOMEPHbLIN 3aKOH pacnpegeneHus, NnpoBeaTe BblYUCIUTESTbHbIN
akcnepumeHT. CaenanTte BbIBOAbLI O Lies1IeCoobpasHOCTU MHBECTULNA.

KnioueBble napamMeTpbl NPOEKTa NO NPOU3BOACTBY NPOAYKTA «A»

CueHapun MokasaTenu
Hauxygwwmn Hannyuvwwun BeposiTHbIN
O61bem Bbinycka, Q 130 300 200
LleHa 3a wryky, P 40 55 50
[NepemeHHble 3aTpaThl, | 35 25 30




HeunsmeHsiemble napamMeTpbl NPOEKTa No NPoOU3BOACTBY NPOoAYKTa «A»

MokasaTenu Hamnbonee BeposATHbIE
3HaYeHus
lMocTosiHHbIE 3aTpaThl, F 500
AmopTusauusa, A 100
CraBka npoueHTa no 60%

3aeMHbIM cpeacTeam (Hanor
Ha npubbins), T
Hopma anckoHTa, r 10%
Cpok mpoexTa, N 5

NabopatopHasa pa6oTta Ne 2 OnTumusaums paboTbl CUCTEMbI MAccOBOro 06CrnyXmMBaHus
(Ha Npumepe TopProBoro NpeanpuaATUS).

lMocTaHoBKa 3aga4vn 1: B maneHbkun cynepmapkeT ¢ OQHOW Kaccon NpUXoadaT nokynatenmu
B cpeaHeM Kaxable 4 MuHyTbl. Kaxkabli noceTutesb cnepea B Te4eHne m+-1 MUH. XoauT no
cynepmMapkeTy n BblbupaeT ToBap, 3aTeM noaxoauT Kk npoaasuy. MNpoaasel, obcnyxmsaeT
nokyrnaTenen B CPeOHEM N MUHYT MO HopmarnbHOMYy 3akoHy pacnpeaeneHus ¢ o =0,7.

Mpomoaenupyinte paboTy cynepmapkeTa 3a BpeMa npoxoxaeHus 1000 nokynatenemn.

Ans nonyyeHuss napameTpoB M, N PacCMOTPUTE pearbHble OaHHble NOoro TOproBoro
npeanpuaTus.

Ha ocHOoBaHWM pe3ynbTaTOB BbIYMCMMUTENBHOIMO 3KCMEPUMEHTa MOMyYnTe OaHHbIE AN
NPOrHO3MpOBaHNA CpeaHero BpemeHu npebbiBaHNA nokynatenen B marasmHe meTogamu
MaLLMHHOro 0by4eHus.

lMocTaHoBKa 3agayn 2. B cynepmapkeT C NATLIO Kaccamu NpUxXoaaT nokynaTtenn B cpegHem
kaxxgble 20 cekyHa. lNMpouecc NocTynneHns aBnseTca nyaccoHOBCKUM. Kaxabii noceTutenb
cnepBa B TeYeHue N+-1 MUHYT XOANUT MO CynepMapKeTy 1 BbibupaeT ToBap, 3aTeM NoaxoauT
K Kaccam, K KOTOpbIM OpraHu3oBaHa eauHasi odepegb. Ha kaxgon kacce nokynaTtenu
obcnyxuBatTcss B CpeaHeEM NO M MUHYTbl MO HOPManbHOMY 3aKOHY pacnpeneneHus c
pasbpocom 0,3. MNpomogenunpoBatb paboTy cynepmapketa 3a 24 4yaca U onpenenuvthb,
CKONbKO AOMONHUTENbHbLIX KacC CTOUT OTKPbITb, YTOObl CpedHee BpeMsi OXMAAHUSA B
ovepean 6bino He GonbLle MUHYTHI.

[na nonyyeHus napameTpoB M, N paccMOTpPUTE peanbHble AaHHble NOOro TOProBoro
npeanpuaTus.

Ha ocHOBaHuMM pe3ynbTaToB BbIYUCIIUTENBHOIO 3KCNEPUMEHTA MOMyYnTe AaHHbIE ANs
NPOrHO3MpOBaHNA CpeaHEro BpeMeHn npedbiBaHnst NoKynaTenen B marasnHe MeTogamm
MaLUMHHOro oby4yeHus

JNTabopaTopHas pabota Ne 3. MogennposaHue nporecca yHKLNOHUPOBAHUS ONTOBOIO
ckrnaga npoaykumm.

MoctaHoBKka 3agaHud. B otaene no pabote ¢ knneHTammn ontoBon 6a3bl paboTatoT N
COTPYAHMKOB, 3aHUMaloLNXCH COOPOM AOKYMEHTOB U CEPTUCMKATOB KayYeCTBa K 3asiBKE
knueHTta. B cpegHem 3a N yacos oTaen nonyyaeT M 3asBok. Ha c6op AOKYMEHTOB Mo
O[HOW 3asiBKE OAMH COTPYAHUK 3aTpaumBaeT B cpegHem t MuHyT. Ecnn npuxoamT 3asiBka,
a cBOOOAHbLIX COTPYAHUKOB HET, TO 3asdBKa NepexoauT B APYron oTaer, 4To 3KOHOMUYECKM
He BbIrogHo Ans paboTbl oTaena.

PaccmoTtpu paboTy cuctembl B ABYX peXMMaXx:



1) BCE COTPYAHUKM paboTaloT BMECTe Kak OAVH, T.e. OOHY 3asiBKy 0b6CnyXuBaloT BCe
COTPYAHUKM

2) KaXKabl COTPYAHUK 0BCNy>XMBaeT OOHY 3asiBKY

CpaBHuTe a(pPeKTUBHOCTM ITUX ABYX PEXNUMOB paboTbl CUCTEMDI.

INNa6opaTopHas pabota Ne 4 MogennpoBaHne c60poYHOro Lexa npeanpuaTus.

Ona nonyyeHns HaBbIKOB MNpPeACTaBNEHUA peanbHOro OpraHM3aunoHHO-TEXHUYECKOro
obbekTa B BUAE UMUTALMOHHOW MOAENN paccMaTpuBaeTcs COOPOYHbIN Lex. MNapameTpbl
3agaloTca npenogaBaTeneM Ans Kaxaoro CTygeHTa.

Llenb paboTbl: 3HaKOMCTBO C MeTOAoNorMen paspaboTkm MMUTALMOHHOM

MoAenu ansa peanbHoro o6bekTa B nporpamme Anylogic.

Na6opaTtopHas pabota Ne 5. MogenuposaHue paboTtbl oTaeneHnst 6aHka

MocTaHoBka 3agaHusa: Co3gaTtb MOAEnb MPOCTOM CUCTEMbI ODCNYXXMBaHUSA, @ UMEHHO
mMoaenb 6aHKOBCKOro otaeneHuns. B 6aHkoOBCKOM oTaeneHnmn Haxoaatca 6aHkoMaT 1 CTOMKM
©aHKOBCKMX KaCcCMpOoB, YTO NMO3BONSET ObICTPO M 3PPEKTUBHO 0OCNYyKMBaTh NOCETUTENEN
6aHka. Onepaumm ¢ HanNMYHOCTBLIO KNMEHTbl 6aHka NPOM3BOAAT C NOMOLLb0 BaHkomaTa, a
Gonee cnoxHble onepaunn, Takme Kak onnaTta c4eToB — C NMOMOLLbIO KaccupoB. Ha ocHoBe
06paboTkn pes3ynbTaToB MMWUTALMOHHOIO 3KCNepumMeHTa BblbepuTe OnTUMarbHYHO
CTPYKTYpY oTAeneHus b6aHka.

TexHonorus n poBeaneHusA

INNaBopaTtopHble paboTbl BbINOAHAKTCA Ha NabopaTopHbIX 3aHATUAX Mcnonb3oBaHnem 10,
ykaszaHHoro B n. 17 (unM aHanoroB cCO CXOXeW (yHKUMOHANbHOCTbIO). [lo kaxaown
nabopatopHon paboTe CTyAeHTbl MPeAcCTaBnsloT  KPaATKMA  MUCbMEHHBLIN  OTYeET,
cogepxalwimin kpatkoe onucaHue paboTbl 1 BbiBoAbl. Npu caave nabopaTtopHon paboThl
CTYAEHT AOSMKEH OTBETUTbL HA BONPOCHI NpenogaBaTens no IEKUMOHHOMY MaTepuany TeMbl
nabopaTopHON.

Kputepun oueHku nabopatopHon paboTbl

[ns oueHnBaHns pe3ynbTaTtoB paboThl Mcnonb3yeTtcs 4-6annbHas wana: «OTANYHOY,
«XOpOLUOY», «YAOBNETBOPUTENBHOY, KHEYAOBNETBOPUTENBHOY.
CooTHoLLEeHWe nokasaTenemn, KpUTEPUEB U LLUKasbl OLLE€HMBaHNA pe3ynbTaToB 00y4YeHus.

Kputepuu oueHmsaHus LLikana oueHok

O6yyaloLwuiics BepHO NocTpoun mogernb, cchopMmpoBan napameTpbl, OmnuyHo
MpoBeNn BbIYUCMUTENBHLIE 3KCMEPUMEHT, OCYLLECTBUN 06paboTky
pe3ynbTaToB ¥ cenan npaBuMbHbIE BbIBOADI.

MocTpoeHHass Modenb WNM  BbIBOAbI UMEKT  He3HauYuTesnbHble Xopowo

HETOYHOCTU

Mogaenb MMeeT  He3HauyuTelbHble HEeTOYHOCTH, nMetoTcs Ydoenemeopu-

CYLUECTBEHHble  OWMOKM B  MPOBEAEHUN  BbIMUCIUTENIBHOMO meJsibHO

aKcnepumeHTa, 06paboTke pesynbTaToB M BblBOAAX.

Mogaenb He NOCTPOeHa UM COOAEPXKUT CYLLLECTBEHHbIE OLLUNGKM Heydoenemeopu-
menbHO

NMucbMeHHbIN onpoc (TMNOBOW BapuaHT)



1 JanTte noHATME «MMUTAUMOHHOE MoaenvpoBaHue». [Ina moaenvpoBaHUs Kakux
NPOLIECCOB U CUCTEM NPUMEHSIETCA UMUTALMOHHOE MOoAennpoBaHmne?

2. Nepeuncnute atanbl TEXHONOMMU UMUTALMOHHOIO MOAENMPOBAHUS.

3. Kakow TecT Ha NpUYnHHOCTL Bbl 3HaeTe?

4. MNepeumncnure Lenn UMUTaLNOHHOIO MOAENNPOBAHNS.

5. PaspaboTatb NpoCTy0 UMUTALMOHHYO MOAENb PABHOBECHOW PbIHOYHOM LEHbI Ha
TOBap, OCHOBbLIBASAICb HA MAayTUHHOM MOLENN paBeHCTBa CNpoca U NpeaioXXeHns.

Kputepun oueHKn NUCbLMEHHOro onpoca

[na oueHnBaHus pe3ynbTaToB onpoca WUcnonb3yeTcs 4-6annbHas Wwana: «OTIUYHOY,
«XOPOLLIOY», «YAOBNETBOPUTENBHOY, «HEYAOBNETBOPUTENIBHOY.
CooTHoLLEeHWE NokasaTerneil, KpUTepUeB U LLKanbl OLEHNBAHUSA Pe3ynbTaToB 00yYeHMs.

KpVITepI/II/I oueHnBaHuda LLikana oueHokK

OOyuatowmincs BepHo oTBeTUN Ha 3agaHus 1-4. Mpu aTtom 5 3agaHne Omnu4Ho
MOXET ObITb PeLIeHO HEBEPHO M3-3a HE3HAYUTENbHOW OLLNOKN.

BepHo pelleHo 4 3agaHus. Xopowo

BepHo peweHo 3 3agaHus. Yoosnemeopu-
meJsibHO

BepHo pelueHo meHee 3 3agaHun Heydoenemsopu-
meJsibHO

TexHonorusa npoBeneHns
[MMCbMEHHbIM ONPOC NPOBOAUTCHA NMUCbMEHHO, B TeYeHne 2 akageMU4eCcKMx 4acoB.

20.2 NMpomexyToyHaa aTrectauus

HpomemyTquaﬂ arrecrauma no gucumniimHe ocywecTBlideTca C NoMoLblo crieayruwnx
OLUEHO4YHbIX CpeaCTB: BOMPOCHI K 3a4eTy.

lNMepeyeHb BONPOCOB K 3a4eTy

1. NoHATME UMUTALMOHHOIO MOAENNPOBAHUSA CIOXHbIX CUCTEM.

2. OCHOBHble HanpaeneHuMss MMUTALMOHHOIO  MOAENUPOBaHUSA  (BEPOATHOCTHOE
MOOEenNupoBaHWe, CUCTEMHasl AWHaMWKa, [OUCKPETHO-COObITMMHOE MOoAEeNMpoBaHME,
areHTHoOe MoLEenNnpoBaHue).

3. O6wwme aTanbl WMMUTAUMOHHOIO MOAENUpoBaHus. WIHCTpymMeHTanbHble cpeacTea
UMUTALNOHHOIO MOAENNPOBAHNA.

4. VcnblTaHne n nccnegoBaHne CBOMCTB MMUTALMOHHOWM MOOENM.

5. HanpaBneHHbIN BbIYNCIIUTESNbHbIN 3KCMEPUMEHT HA UMUTALMOHHOW MOAESN.

6. [MoHATMe cTatuctndeckoro moaenupoBaHnsi. OCHOBHble BMAObl CTaTUCTUYECKOro
MOOEeNUPOBaHUS.

7. OTanbl CTaTUCTUYECKOrO MOAENNPOBAHMS.

8. 3aKkoHbl pacnpeaeneHus cnyyYyanHbiX BEMNYMH.

9. Metoa MoHTe-Kapno.

10. OCHOBHbIE MOHATUSA ANCKPETHO-COBBLITUMHONO MOAENMPOBAHKS.



11. MogenupoBaHue cny4YyanHbIX NpoLEeCccoB.

12. Cuctembl maccoBoro obcnyxusanus (CMO). Knaccudpmkauma CMO.

13. OcHoBHble xapaktepuctukn CMO.

14. OcHoBHble TuUnbl CMO u nx xapaktepuctukn (OgHokaHanbHas CMO c¢ oTkazamu wn
oXmaaHuem, MHorokaHanbHast CMO).

15. InckpeTHo-cobbiTMMHOE MoaenupoBaHue B Anylogic

16. MNoHATUA CUCTEMHON AUHAMUKN.

16. OcHoBHbIe 3Tanbl pa3paboTkn Mogenm CUCTEMHON OUHAMMUKM.

17. Ctatnctnyeckme meTobl BbISABMEHUS MPUYNHHO-CNEOCTBEHHbIX CBA3en. [locTpoeHue
KOTHUTUBHOW KapTbl.

18. lNocTpoeHne moaeny CUCTEMHOW ANHAMUKM.

19. CuctemHoe mogenvposaHue B Anylogic. lNprmepbl Mmogernen CUCTEMHON OUHAMUKW.
20. OCHOBHbIE NOHATUSA areHTHOro MoAENMPOBAHNS.

21. Mogenv areHTa un cpeabl. MogennpoBaHue noBegeHUst areHToB.

22. AreHTHoe MmopenupoBaHue B Anylogic

KoHTponbHO-u3MepuTtenbHbIA MaTepuan (TMNOBOW BapuaHT)

1. CtatTucTudeckne MetToabl BbisiBEHNA NPUYMHHO-CNEACTBEHHbIX CBA3el. [TocTpoeHne
KOrHUTUBHOW KapThbl

2. OCHOBHble HanpaBfieHUss MMUTALMOHHOIO  MOAENUPOBaHUSA  (BEPOATHOCTHOE
MOAenupoBaHue, CUCTeMHas AMHaMuKa, [AUCKPETHO-COObITMIHOE MoAenupoBaHue,
areHTHoe mMogenupoBaHue).

3. Mogenu areHTa u cpeabl. MogenvpoBaHue NnoBeAeHUS areHToB.

TexHonorusi npoBeAeHUs NPOMeXyTO4HOW aTTecTaumm

ﬂpomemyTquaﬂ arrecrauma npoeoanTcA NMCbMEHHO B TEYEHNE 2 akageMn4ecKunx
4acoB.

KpuTepuu oueHKM OTBETOB Ha KOHTPOJIbHO-U3MepPUTeNbHbIA MaTepuan
[ns oueHvBaHusa pe3ynbTaTtoB paboTbl Mcnonb3dyetcs 4-6annbHas wana: «OTINYHOY,

«XOPOLLO», «yA0BNETBOPUTENBHOY», «HEYAOBNETBOPUTENBHOY.
CoOTHOLLEHNE NokasaTenewn, KpUTepMeB 1 LLKarbl OLEHUBaHUS pe3ynbTaToB 00y4eHus.

Kputepuun oueHuBaHus Lkana oueHok

CTYOEHT AEMOHCTpUpyeT rnybokoe MoHUMaHue TeMbl, ymeeT OmnuyHo
pacnpocTpaHAaTb BbITEKAOLLME N3 TEOPUM BbIBOAbLI A5 aHanuaa
3KOHOMWNYECKOM CUCTEMbI, BEPHO OTBEYAET Ha 3 Bonpoca..
CTYAEHT EMOHCTPUPYET NOHUMAHNE TEOPETUYECKMX NOSTOXKEHWUN Xopowo
TeMbl 1 6a30BbIX NOHATUIA, HO AOMYyCKAeT HETOUHOCTW B OTBETAX,
OTBEYaeT Ha 2 Bonpoca .

CTYOEHT OTBeYyaeT Ha 0guH BOMpoc. Ydosnemeopu-
meJibHO

CTYOEHT AEMOHCTPUPYET HEMOHMMaHWE TEOPETUYECKMX OCHOB U | Heydosnemeopu-
6a30BbIX MOHATUI Kypca. meJibHO




OueHka npoMexyToyHOM aTTecTaumm OPMUPYETCH Kak WHTerpanbHas oueHka Mo
cnepylowen oopmyne:

Qmek — 0’ 08(Qﬂa61 + Qﬂa62 + Qﬂa63 + Qﬂa64 + Qﬂa65 ) + O’ 3Qnucwu + O’ 3Q3at¢em

Mpw OKpYrNeHnn oLEHKN NCMONb3yeTCcs NPaBUIO NPaBUIIbHOIO OKPYTNEHNS.

20.3 PoHA OUEHOYHbIX cpeacTB CHPOPMMPOBAHHOCTU KOMMETEHUUA CTYAEHTOB,
pekomMeHAyeMbIA ANA NpoBeAeHUA ANarHoCTUYecKMx pador

Bonpocbl ¢ BapMaHTaMu OTBETOB (3aKpbITble)

1. K kakoMy knaccy mogerien CroXXHbIX 3KOHOMUYECKUX CUCTEM OTHOCATCH MMUTALMOHHbIE
moaenu? BolbepuTte npaBUnbHLIN OTBET:

a) npeanbHble

0) maTtepuarnbHble

B) rmbpuaHble

OrtBerT: a)

2. YTO 13 NnpnBeaEeHHOro HUXe He ABNAeTCs HanpasfieHMeM UMUTALNOHHOIO
MOAENMPOBaHNA? YKaxXnte npaBuibHbIA OTBET.

a) OUCKPETHO-COBLITUMHOE MoaeNnpoBaHmne

0) MaTemaTU4eCKN aHanus3

B) areHTHOe MoAeNnupoBaHue

OtBerT: 6)

3. B pamkax kakoro HanpasneHns UMUTaLUOHHOIO MOAENMPOBAHNA N3y4atoTCs CUCTEMDBI
MaccoBoro obcnyxueaHua? Beibepute npaBunbHbIN OTBET.

a) AUCKPEeTHO-COOLITUMHOE MoAenupoBaHue

0) omddepeHumnanbHbie ypaBHEHNS

B) CUCTEMHAs UHaMMKa

OrtBerT: a)

4. YT0 13 NpeacTaBNeHHOro Hke ABNSIeTCA HanpaBneHeM UMUTaLMOHHOMO
mMoaenupoBaHua? BbibepnTe npaBunbHbLIN BapuaHT oTBETA.

a) KnactepHbI aHanu3

6) MaTemaTmyeckuin aHanus

B) CUCTEMHas AUHaMMUKaA

OtBeT: B)

5. YTo 13 NnpeacTaBrneHHOro Hke SBNSIETCA HanpaBneHMemM MMUTALMOHHOIO
MozenMpoBaHus? BbibepuTe npaBunbHbIA BapuaHT oTBeTa.



a) KnactepHbI aHanu3
6) MaTemaTmMyeckuin aHanus
B) areHTHOe MmoaenupoBaHue

OrtBerT: B)

6. UTO 13 NpeacTaBNEHHOroO HMXE ABNSETCA HanpaBneHMeM UMUTaAUNOHHOIO
mMoaenupoBaHua? Bolbepute npaBunbHbIA BapuaHT oTBeTa.

a) KnactepHbI aHanu3

6) MaTemaTmyeckuin aHanus

B) BEPOATHOCTHOE MoAenupoBaHue

OrtBerT: B)

7. YTO 13 NpeacTaBNEHHOro HMKE SABNSETCA HanpaBneHMeM UMUTaLUNOHHOIO
MoaenupoBaHusa? BblbepuTte npaBunbHbIM BapuaHT OTBeTa.

a) KnactepHbIi aHanu3

0) maTemaTnyeckmi aHanu3a

B) ANCKPETHO-COObLITUNHOE MoaenMpoBaHue

OrtBerT: B)

8. Uto aBndaeTca ob6a3aTenbHbIM TEXHONOMMYECKUM 3TanoM MMUTALNOHHOIO
mMoaenupoBaHusa? BelbepuTte npaBunbHbIM BapuaHT OTBETA.

a) nnaHMpoBaHue U NpoBeAeHNe HanpaBfieHHOro BbIYUCIIUTENIbHOIO 3KCNEePUMEHTA;
0) nocTpoeHune gnddepeHUmnanbHOro ypaBHeEHNS;

B) peLLUEHMNE CUCTEMbI JIMHENHBIX YPaBHEHWI

OrtBerT: a)

9. Yrto aBngaeTtcsa obs13aTenbHbIM 3TanoM UMUTALUMOHHOIO MoaennpoBaHna? Beibepurte
npaBuWIbHbI BapuaHT OTBETA.

a) NnoAroToBKa UCXOAHbIX AAHHbIX;

0) nocTpoeHune anddepeHLnanbHOro ypaBHEHS;

B) pELLUEHNE CUCTEMbI JIMHENHBIX YPaBHEHUN

OrtBerT: a)

10. YTto asnseTcs oba3aTenbHbIM 3TanoM UMUTaALMOHHOIO MoaenMpoBaHua? Beibepute
npaBuWIbHbI BapuaHT OTBETA.

a) nporpamMmMmMpoBaHue UMUTALUOHHON MoAEenu;

0) nocTpoeHune gnddepeHLmnanbHOro ypaBHEHS;

B) peLleHne CUCTEMbI JIMHENHbIX YPaBHEHWI

OtBeT: a)

11. Kakve mogenu onucbiBatoT MNPOLLECChI, B KOTOPbIX OTCYTCTBYIOT BCSIKME CryvalnHble
BENMUYUHBI U criyYaiiHble npolecchl? BbibepnTe NpaBunbHbIV BapuaHT oTBeTa.

a) AeTepMUHNPOBAHHbLIE

0) cTtoxacTnyeckne

B) dousnyeckme



OrtBerT: a)

12. Kak HasblBaeTcs BMA4 MOOENMPOBaHNSA, B KOTOPOM OTOBpaXKatoTCs BEPOSAITHOCTHbIE
npouecchl? Boibepute npaBunbHbIN BapnaHT oTBeTA.

a) ctoxacTuyeckoe

0) neTepMUHMpOBaHHOE

B) ANHaAMM4ecKoe

OrtBerT: a)

13. Kak Ha3blBaeTca Moaerb, B KOTOPOW ONUCbIBAETCS NOBEAEHNE MHOXECTBA OOBHEKTOB,
KoTopble 0b6pa3ytoT noBegeHMe CUCTEMbI B Lieriom? Beibepute npaBunbHbI BapuaHT
oTBeTA.

a) areHTHas moaenb

0) cucteMHasa guHaMmumka

B) ANCKPETHas Moaernb

OrtBerT: a)

14. Kakown Bug MoaenupoBaHusi UCMOMb3yeTcs AN onMcaHus noBeaeHnsa obbekta BO
BpemMeHn? BbibepuTe npaBubHbLIN BapuaHT OoTBeTa.

a) AMHamMnyeckoe moaenupoBaHue

0) cTaTnyeckoe MmoagenupoBaHue

B) KMHETMYeckoe MoaennpoBaHme

OrtBerT: a)

15. Kak Ha3biBalOT 3aMeHy pearnbHOro obbekTa ero nogxoaswen Konmen, peannsyroLen
CyllecTBeHHble CBOMCTBa 00bekTa? Bbibepute npaBunbHbIN BapnaHT oTBeTa.

a) mogenupoBaHUeM

0) cuctematusaumen

B) domnbTpaumnen

OrtBerT: a)

16. Mogenb No cpaBHEHUIO C MOAENUPYEMbIM OO BEKTOM COOEPKUT:
(BblbepuTe npaBurbHbIM BapuaHT OTBETA)

a) MeHblwe nHdopmaumu;

0) 6onbLe nHdopmaumm;

B) CTOJIbKO K& MHGopMauum

OtBeT: a)

17. Hanbonee nonynspHbIM METOAOM BEPOATHOCTHOIO MOAENNPOBAHUS ABNASETCA:
(BblbepuTe npaBurbHbIM BapMaHT OTBETA)

a) MeTo[ HauMeHbLUWX KBaapaToB;

0) cumnnekc-meToa;

B) meto MoHTe-Kapno

OTtBeT: B)



18. C kakoro atana HaunmHaeTcsa nccregoBaHme ¢ NOMOLLBbI UMUTALMOHHOMO
mMoaenupoBaHua? BeibepuTe NnpaBunbHbIN BapuaHT oTBeTa.

a) paspaboTka KoHUenTyanbHOW Moaenu

06) chopmMynupoBKa Lenen n nnaHMpoBaHue NCCneaoBaHUS;

B) NpOBeAEHMNE IKCNEPUMEHTA

OTBeT 6)

19. 3akno4nTENbHBLIM 3TaNoM UccnegoBaHUs ¢ MOMOLLLIO UMUTALUOHHOIO
MOAEeNNpoBaHUs ABNSETCS:

(BbibepuTe npaBunbHbIN BapuaHT OTBeTa)

a) ochopmneHuve 1 ucnonb3oBaHue pe3yribTaToB UCCNeaoBaHuUA;

6) BbINOMHEHWE NpeaBapUTENbHbIX NPOrOHOB;

B) NNlaHMpOBaHME 3KCNepUMeEHTa.

OtBerT a)

20. Kakoe pacnpegeneHue valle BCero ucnonb3yeTcs Ans MogenMpoBaHnsa nHtepeana
BPEMEHU MeXAY NOCTynneHnsaMmmn TpeboBaHnin B CUCTEMAX MACcCOBOro 00CnyXnBaHua?
BbibepuTte npaBunbHbIN OTBET:

a) aKcnoHeHUManbHoe pacnpeaeneHue
0) pacnpegeneHne OpnaHra
B) pacnpeneneHue Benbynna

OrtBerT: a)

21. Kakne anemMeHTbl BXOOAT B CTPYKTYpPY CUCTEMbI MaccoBOIro O6CJ'Iy)KVIBaHMFI? Bb|6ep|/|Te
npaBuiibHble BapunaHTbl OTBETA:

a) BXoAsLUNA NOTOK 3asABOK
0) ouepeab

B) KaHanbl 06¢cnyXxuBaHus

r) nepekniovaTens 3asBOK

A) 0aTYMK NOrnoTUTENs 3asBOK

OrtBerT: a), 6), B)

22. MNOTHOCTb BEPOSITHOCTM 3KCMOHEHLMArbHOro pacnpeneneHs uMeeT Bua;
f (X) =Je ™. Ecnn aKcnoHeHUManbHOe pacnpenenieHne oGO03HaYaeT Bpemsi Mexay

NOCTYNNEHMAMN o4epeHblX TpebGoBaHUA B CUCTEME MAaCcCOBOrO 0BCNyXMBaHUS, TO KaKow
cMbicn nMeeT napameTp A ? BbibGepuTe npaBunbHbIi BapuaHT oTBeTa:

a) UHTEHCUBHOCTb NOCTYMNJIEHUA TpeboBaHUN B eANHULY BPeMeHMU
0) Yncno TpeboBaHu B ovepeamn
B) MHTEHCMBHOCTb OTKa3a B 06CnyXnBaHum

OrtBerT: a)



23. MoxHO nn y Source B nporpamMme MMUTAUMOHHOIO MoaenupoBaHus Anylogic
HacTpouTb aHMMauno? Beibepnte npaBunbHbIA BapuaHT oTBeTa.

a) MoxHo

6) Henbas

OrtBerT: a)

24. Y10 MOXeT o3HavaTb anemMeHT Delay npu nOCTpoeHWW CUCTEMbI MaCCOBOro
obcnyxunsanusa B AnyLogic? Bbibepute npaBubHble BapaHTbl OTBETA.

a) kaccup

0) onepatop

B) noceTuTerb

I') KACCOBbIN YeK

OrtBerT: a), 6)

25. B kakmx nporpaMMHbIX CMCTEMAxX peanu3oBaHO AWHaMUYECKOe MOoAeNUpoBaHuMe?
BbibepuTte npaBunbHbie BapnaHTbl OTBETA.

a) AnyLogic

6) Simulink

B) Pascal

OrtBerT: a), 6)

26. Kakon £3blk nporpammmnpoBaHus ncnonbdyetca B AnyLogic ans cosgaHus mogenen?
Bbibepute oanH oTBeT.

a) Java

0) C++

B) Pascal

OrtBerT: a)

27. Kakasa mogenb nsobpaxeHa Ha pucyHke? Boibepute npaBunbHbIA BapuaHT OTBETA.
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B) CUCTEMHAsA UHaMMKa



28. Kakas mogenb nsobpaxeHa Ha pucyHke? BblibepuTe npaBunbHbli BapuaHT oTBeTa.
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a) OUCKPETHO-CODbITUMHAsA (MOAeSb CUCTEMbI MAcCOBOro 06CnyXnBaHn)
0) areHTHas
B) CMCTeMHas AUHaMUKa

OtBeT: B)
Bonpocbl ¢ KpaTKMM TEKCTOBbIM OTBETOM (OTKpPbITbIE)

29. lMog MMnTauMOHHLIM MOAENMPOBAHMEM NMOHMMAaETCs pa3paboTka Mogenun CUCTEMbI B
BUOE NporpamMmmbl Afs KOMMNbOTEPA W MNPOBEOAEHNE IKCMEPUMEHTOB C ,
BMECTO NpoBeAEHMNsT IKCNEPUMEHTOB C pearibHOM cUcTeMon Unu obvektoMm. (Bcmasbme
rpornyweHHoe cJi080)

OTBeT: nporpammon,
KomnbtoTepom,
3BM,
KomnbtoTepHON nporpaMmmon

30. Mopxon VMWMTAUMOHHOTNO MOLENUPOBAHWUS, B KOTOPOM AN MCCNeayeMOn CUCTEMbI
CTpoATCA rpadudeckne guarpaMmmMmbl NPUYUHHBIX CBA3EN U rnobanbHbIX BAUSIHUA OOHWUX
napaMeTpoB Ha Apyrne BO BPEMEHM, @ 3aTEM CO3[aHHasA Ha OCHOBE 3TMX AuarpaMmm
MoLEeNb WMUTUPYETCA Ha KOMMbHOTEpPE, Ha3blBaeTcs AVHAMMKOW.
(Bcmasbme nipornyuweHHoe €ri080)

OTBeT: cUcTeMHOM

31. Ona Toro, 4T0oGbl pPe3ynbTaTUBHO MPOBOAUTL WMMUTALMOHHbLIE OKCMEPUMEHTHI,
HeobX0AMMO COCTaBUTb akcnepumeHTa. (Bcmasbme nporyuweHHoe Crio80)

OTBeT: NnaH,
Anroputm
Cxemy



32. B cucteme maccoBoro obcnyxmBaHua 3a moaernbHoe Bpemda obenyxunuce 10
TpeboBaHun. Bpems npebbiBaHMs kaxxgoro TpeboBaHnsa B ovepean (B MUHYTaX) yka3aHbl B
Tabnuue.

Homep 1 2 3 4 5 6 7 8 9 10
TpeboBaHuA

Bpewms 2 |1 |4 |1 |1 |5 |6 |8 |2 1
npeobiBaHUsA

B oyepeam

Onpepgenute cpegHee BpeMsi oxuaaHust B ovepean (B MMHyTax). B oTBeT BNULLMTE YMCIO
6e3 ykaszaHus eauHNLbl U3MEPEHMUSI.

Ortgert 3,1
33. B cucreme maccoBoro obcnyxmBaHusi 3a MoaenbHoe Bpemsi obecnyxunuce 10

TpeboBaHun. Bpems npebbiBaHus kaxxaoro TpeboBaHnsa B ovepeam (B MUHYTax) yka3aHbl B
Tabnuue.

Homep 1 2 3 4 5 6 7 8 9 10
TpeboBaHuA

Bpems 2 2 5 1 1 5 6 8 2 1
npeobiBaHUSA

B oyepeam

Onpepenute cpegHee BpeMsi oxuaaHust B oyepean (B MUHyTax). B oTBeT BNULLUTE YMCNO
6e3 ykasaHus e AMHULbI USMEPEHUS.

OTtBeT 3,3

34. B cucteme maccoBoro obecnyxmBaHus 3a mogenbHoe Bpema obcnyxunuce 10
TpeboBaHun. Bpems npebbiBaHus kaxgoro TpeboBaHns B ovepeam (B MUHYTax) ykasaHbl B
Tabnuue.

Homep 1 2 3 4 5 6 7 8 9 10
TpeboBaHuA

Bpems 1 2 5 1 1 5 6 8 2 1
npeobiBaHUsA

B oyepeam

Onpepenute cpeaHee BpeMsi oxuaaHusl B oyepean (B MMHyTax). B oTBeT BNULLUTE YMCIO
6e3 ykasaHus e AMHULbI USMEPEHUS.

OTtBeT 3,2

35. B cuctreme maccoBoro obcnyxuBaHua 3a MopernbHoe Bpemsi obcnyxunmce 10
TpeboBaHunn. Bpems npebbiBaHUA Kaxxaoro TpebosaHus B ovepean (B MUHYyTax) ykasaHbl B
Tabnuue.

Homep 1 2 3 4 5 6 7 8 9 10
TpeboBaHuA
Bpewms 1 |4 |5 1 1 5 6 8 2 1

npebbiBaHUA
B oyepeau




Onpepgenute cpegHee BpeMsi oxugaHust B oyepean (B MUHyTax). B oTBeT BNULLUTE YMCNO
6e3 ykasaHus e AMHULbI USMEPEHUS.

OTtBeT 3,4

36. Bpema wmopenupoBaHus coctaBnsetr 400 yacoB. B npouecce mMopenvpoBaHus
NonNy4Ynnocb, YTo YCTPOMUCTBO 3aHATO obcnyxmnBaHmem TpeboBaHui B TeveHue 40 4acos.
Paccuntante koadpduUneHT 3arpy3kn yCTPOMUCTBA.

OTtBeT: 0,1

37. Bpema mopgenupoBaHuna coctasnset 300 yacoB. B npouecce moaenMpoBaHus
NoJSTy4MnocChb, YTO YCTPOMCTBO 3aHATO obcnyxmnsaHnem TpeboBaHuin B TedeHue 60 Yacos.
Paccuntante koapdumUNEHT 3arpy3km yCTPOMCTBA.

OtBeT: 0,2

38. Bpema mopgenupoBaHua coctasnset 200 yacos. B npouecce mMoaennpoBaHus
NOJSTy4MnocChb, YTO YCTPOMCTBO 3aHATO obcnyxmBaHmem TpeboBaHun B TeveHme 100 yacos.
Paccuntante koapdumUNEHT 3arpy3kn YyCTPOMCTBA.

OTBeT: 0,5

39. Bpema mopgenupoBaHuna coctaenset 200 yacoB. B npouecce moaenupoBaHus
NoJSTy4MnocChb, YTO YCTPOMCTBO 3aHATO obcnyxmBaHmem TpeboBaHun B TeyeHue 160 vacos.
Paccuntante koapdumUNEHT 3arpy3km yCTPOMCTBA.

OtBerT: 0,8

40. B nporpamme MMUTaAUMOHHOIO MoaenupoBaHus AnyLogiC npu NOCTPOEHMU CUCTEMBI
MaccoBoro obcnyxmBaHna obbekTy «delay» NpUCBOEHbI CBOWCTBA, U300paXKeHHble Ha
pucyHke. Onpegenute, CKOSbKO KaHanoB 06CnyxmBaHs UMeeT AaHHaa cuctema.



= B8 || Csoiicrsa &3 ]
* || ®© delay - Delay
nas: | delay | b Ot

] WcknrounTe

delay

Tum: =, @EOanﬂ,EﬂEHHDE BpEMEA;

() MNoka He BrZEAH MEeTog stopD

Bpems sagepucan o triangular{ 8.5, 1, 1.t
£ >

Bmectumocs: =, 2

MakcumaneHan EMECTUMOCTE: = [

Mecto areqToe: =

Cneunduueckme

BrITankneaTe areHTos: = []

OtBeT: 2

41. B nporpamme nmmtaumoHHOro mogenuposaHnsa AnylLogiC npu NOCTPOEHMM CUCTEMDI
MaccoBoro obcnyxmnBaHust 00bekTy «delay» nNpuCBOEHbl CBOWMCTBA, M300paXkeHHble Ha
pucyHke. OnpegennTte, CKOMbKO KaHanoB 00CNy>XMBaHNA MMEET JaHHaA cuctTema.

= O ||[E] Ceofictea 2 =¥ = 8

|l

~

= " || ® delay - Delay

Wrag: | delay | OtoBpaxars MMA

O WeknrounTe

Tum: =, (8 Onpeaenentoe epema

(i Moka He BbISBAH METOA stopDelay()

Bpemn sagepxrm: ) triangular{ @.5, 1, 1.5 | cekyHgel v
£ >
delay
BrmecTumocTs: =, 1
MakcumansHaa BMECTUMOCTE: =04
Fl
MecTo areHTos: =, - m
¥ Cneyndrueckne
OtBet: 1

42. B nporpamme nmmtaumoHHOro mogenuposaHnsa AnylLogic npu NOCTPOEHMM CUCTEMDI
MaccoBoro obcnyxmBaHusa o6bekTy «delay» nNpuUCBOEHbI CBOWCTBA, U300OpaXkeHHble Ha
pucyHke. OnpegennTte, CKOMNbKO KaHanoB 00CNyXMBaHUSA UMeEeT JaHHasa cuctema.



= O || Csoiicrea &3 = I

(V delay - Delay

[ras: | delay | OToBpamate MmA

[ Wekarouute

Tun: =, (®) OnpegenenHoe Bpema
() Moka He BBIZEAH METoA, stopDelay()
Bpemn 3agepurm: =) | triangular( @.5, 1, 1.5 |cekyHael v

£ >
delay

BrmecTmocTe: =~ 4

t ®©
. MakcumaneHas BMECTUMOCTE: = [

MecTo areHToB: = o \R

* Cneunpuueckme

BriTankuears areHTos: = [

BepHyTe areHTa B MCKOAHYHD TOYKY: =

OtBeT: 4

43. B nporpamme MMUTaALMOHHOIO MoAenupoBaHus AnyLogic npu NOCTPOEHUU CUCTEMBI
MaccoBoro obcnyxunBaHusi 06bEKTy «Source» NpPUCBOEHbI CBOMCTBA, M300paXKeHHble Ha
pucyHke. OnpegenuTe, CKONbKO 3adBOK NpubbisaeT B8 CMO B cekyHAy.

= B ||[] Ceoiicrea &3 " ~ = E

&3 source - Source

lraa: source | OTtoBpaxate uma

] WMekntounTe

Source MpwBbiBaroT cornacHo: =, | MuTencuernocT W
e HMuTeHcMBHOCTE NprbBITHA: = 5 B CERyHIY w
CumnTate napamerpel aredtos w3 B0: =, (|
3a 1 pas co3A3ETCA HECKONBKD areHToE! =, ™
OrpaHnYerHoe Kon-80 NpnBsITHi =, (|
Hoekelid arent: =, | &P Arent o

CO308Th g[;‘.-‘rc:ﬁ Tin

MecTenonosxedne nprieimma: =, | HezagaHo w

~ Cneunduueckne

OTBeT: 5

44. B nporpamme UMUTaLMOHHOINO MoAenMpoBaHusa AnyLogic npu NOCTPOEHUN CUCTEMDI
MacCOBOro oGCnyXMBaHUS OOBLEKTY «queue» MPUCBOEHbI CBOWCTBA, M300paXkeHHble Ha
pucyHke. Onpenenvre, Kakom MOXeT OblTb MakcUmarnbHasa AnuHa odepeam (yKaxute 4ncno
3a5BOK).



= B8 [ Ceoéictea 2 — = =

Ll
0 queue - Queue

gueus

raga: queues | OTDGpaxaTb KRR

- .
k= =] ] MeknrounTe

BraecTimocTe: = 186

k

MakcrmaneHaa BMECTUMOCTE: = [

MecTto arenTos: =

|
\

{
hij

- Cneunmdprmueckne

Ouepeag: =, | FIFO

PazpewnTe yxon No TaimayTy:
PazpelunTe BBITECHEHME:

[
[
BepHyTe areHTa B MCX OaHYHD TOYEY! =

BrnrounTe cGop CTaTMCTHEM: = [

- Nercrema

OtBeT: 100

45. B nporpamme UMUTaLMOHHOIMO MoAenMpoBaHua AnyLogic npu NOCTPOEHUN CUCTEMDI
MacCoOBOro obcnyxmBaHUS OOBLEKTY «queue» MNPUCBOEHbI CBOWCTBA, M300paXkeHHble Ha

pucyHke. Onpenenure, Kakorm MOXeT OblTb MakcUmarnbHasa AnnHa ovepeam (yKaxute 4ncno
3as1BOK).

- 0O | CeoicTea &34 e — O

"y
10 queue - Queue

queues Mrag: queus | [] OroBpaxare nma
- la
3 c- [ WecknrounTs

Bmecrrmocte: = 588

MakcKumaneHan BMECTUMOCTE! = [
MecTo areHToB: E
% v | TR

 Cneuwndrmueckme

Ouepenk: = | FFo

PazpewnTe yxog no TadmayTy: = [

PE_’- ELWLIMTE EBITECHEHKME: _
P -, O

OTtBeT: 500

Kputepumn n wkanbl oueHnsanunsa sagaHmmi ¢OC:

[ns oueHnBaHuA BbINOMHEHUSA 3a4aHui ncnonb3dyetcsa 6annbHasa wkana:

1) 3akpbITble 3a4aHus (TECTOBbIE C BapuaHTaMy OTBETOB, CPEAHUI YPOBEHb CIIOXHOCTH):
*1 6ann — ykasaH BepHbIN OTBET;

0 6annoB — yka3aH HeBepHbIN OTBET (MOMHOCTLIO UNN YaCTUYHO HEBEPHBIN).

2) OTKpbITble 3a4aHus (TECTOBbIE C KPaTKUM TEKCTOBbIM OTBETOM, MOBbILEHHbIN YPOBEHb
CMNOXHOCTN):

2 6anna — ykasaH BEpHbI OTBET;



0 6annoB — yka3aH HeBepHbIN OTBET (MOSTHOCTBIO UMW YaCTUYHO HEBEPHbIN).

3apaHua pasgena  20.3 pekoMeHAOyKTCA K  WUCMOMb30BaHMKD MNpu  NpoOBEOEHUMU
ANarHoCTUYEeCKMx paboT C Lenbi OUEHKM OCTaTOYHbIX Pe3ynbTaTOB OCBOEHWS LAHHOW

ANCUNNNWHBI (3HAHWIW, YMEHUI, HABbIKOB).



