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PABOYASA NMPOMPAMMA YYEEHON AUCLUUMNIIUHDI

B1.B.06 UMuTaumoHHble Moaenu B 3agavyax MawWMHHOIoO obyyeHus

1. Koa 1 HaumeHoBaHMe HanpaBneHUs NOAroToBKU / cneynanbHOCTMU:
02.04.02 dyHaameHTanbHble MHPOPMaLIMOHHbIE TEXHONOIMUMU

2. Mpodunb noarotoBku / cneynanmsaumsa/maructepckas nporpamma:

MawunHHOoe 0GyyeHne u NHTenneKkTyanbHble UHPOPMALUOHHBbIE TEXHONOIMU
3. KBanudukaums (cteneHb) BbINYCKHUKA: MarncTp
4. dopma obyyeHUs: oyHas
5. Kachenpa, oTBevawLwan 3a peanmsaumio QUCLUUNNUHbIL: MaTeMaTUY4ECKNX METO0B
nccnegoBaHus onepauumn
6. CoctaButenu nporpammsl: boHaapeHko KO.B., a. 1. H., npodeccop kadepbl
MaTeMaTuyecknx MeTo4oB UCCefoBaHUSA onepaumni
7. PexomeHpgoBaHa: HMC dakynbTeTa NprknagHon mateMaTukn, MHOPMaTUKA U
MexaHuku, npotokosi Ne 9 ot 23.05.2020
8. YuebGHbIn roa: 2021/2022 CemecTtp(bl): 4



9. llenu 1 3agaun y4eb6HOM AUCLMNIUHDI

Uenu u3yyeHus OucuyurnuHbl: O3HaKOMMeHue Oyaylmx chneumanuctoB C
COBPEMEHHbIMM NoAX0AaMU UMUTaALMOHHOIO MOAENMPOBaHUSA U aHann3a CrioXHbIX CUCTEM
1 npoueccoB, 06bEKTOB 1 MPOEKTOB, MOMYYEeHUs AaHHbIX B 3a4a4ax MalUHHOro obyyeHus
Ansa opMUpPOBaHUS YMEHUA N HaBLIKOB pa3paboTkm npodeccmoHanbHO- OPUEHTUPOBAH-
HbIX NPOrPaMMHbIX CPEACTB U MPUMOXEHUWA Ha OCHOBE  MHTENNEeKTyarbHbIX
NHOPMAaLMNOHHbBIX TEXHOMNOMMA, OCYLLECTBIIEHUSA PyKOBOACTBA NPOBEAEHNSA UCCIeA0BaHUN
Nno oTAenbHbIM 3aJa4yam.

3adayu y4ebHoU OucCyunuHbI. OCBOEHWE CTyaeHTaMn MeTOAO0SIOrMYeCKUX OCHOB U
MOHATMIHOIO annapata UMUTaUMOHHONO MOAENMPOBAHUSA CMOXHbLIX CUCTEM, OOBHLEKTOB U
npoueccoB; (OPMUPOBaAHME 3HAHWN, YMEHUIA W MNPAKTUYECKMX HaBbIKOB MOCTPOEHMS
UMUTALMOHHbIX MoAenen M NpoBedeHMs1 BbIYMCIUTENbHbLIX 3KCMEePUMEHTOB B 3agadax
MALUMHHOrO O0Yy4YeHUs1 MO OCHOBHbLIM HanpaBNEHUAM WMMUTALUOHHOIO MOAENUPOBaHMUSA
(cTaTncTnyeckoro, AMCKPETHO-COBLITUMHOIO, CUCTEMHON AMHAMUKKN, areHTHOro) Ha OCHoBe
NCNONMb30BaHMA 3HaHWA B 0BMacTM MCKYCCTBEHHOrO MHTENSNEKTa, WUHXEHEepUn 3HaHWW,
MalUMHHOrO oby4yeHust ana paspaboTkm NpUKNagHoOro nporpamMmmMHoOro obecnevyeHus;
npuobpeTeHne NpakTUYECKMX HaBbIKOB  WMCMNOMb30BaHMS  MEeTo4OB M MPUEMOB
anropMTMM3aUMM MOCTaBIEHHbIX 3adad C  Y4eTOM BO3MOXHOCTEW COBPEMEHHbIX
WMHTENNEeKTyanbHbIX MHOPMAaLUMOHHbLIX TEXHONormn, obydeHne opraHmsauumn cbopa u
N3y4YeHNs Hay4YHO-TEXHMYECKOM WHopmMauunm No TemMe NPOBOAUMbLIX WCCNeaoBaHUA U
pa3paboTok.

10. Mecto yuyebHOM gucumnnuHbl B cTpyktype OOIl: (umkn, K KOTOPOMY OTHOCUTCS
AancumnnuHa, TpeboBaHnA K BXOOHbIM 3HAHMAM, YMEHMAM U HaBblkaMm, AUCUUMNINHDI, A5
KOTOPbIX AaHHAsA AUCUMNNNHA ABNSIETCA NPeALIEeCcTBYOLLEN)

OucumnnuHa «MMUMTaumMoHHble Mogenn B 3ajadax MalMHHOro obyyeHusi» OTHOCUTCS K
YacTu, opMMpyeMon y4acTHMKaMmmn obpasoBaTenbHbIX OTHOWeHU 6Gnoka b1 gucuunnuH
y4yebHoro nnaHa.

11. MnaHupyemble pe3ynbTaTbl O00y4YeHMA noO AucuunnuHe/moaynko (3HaHus,
YyMeHUsl, HaBblKM), COOTHECEHHble C nNnaHupyemMbiMu pe3yribTaTaMu OCBOEHUs
obGpa3oBaTenbLHON NporpamMmbl (KOMNETEHUMAMU) U UHOUKATOPaMU UX AOCTUXKEHUA

Kog HasBaHue Koga(kl) WHankaTopbl(bl) MnaHvpyemble pesynbTaThl
KOMNeTeHuun oby4eHus
MK-2 | CnocobeH MK-2.1 | ®opmupyeT nNnaH nposeaeHUs | 3HaeT:
OCyLIecTBNATL Hay4HO-MccrneaoBaTenbCKunx - TEXHOMNOIMI0 UMUTALMOHHOIO
Hay4Hoe pabor. MOJeNUpPOBaHus;
PYKOBOACTBO - LeNn1 UIMUTALMOHHOIO
MPoBEACHNEM MoAennpoBaHUs;
ncenegoBaHun
N0  OTAENbHbIM - nogxoapl K NNaHUpoBaHUIo
3amauam HanpaBJIEHHOro BbIYNCIIMTENBHOIO
3KCNEPVMEHTa;
Ymeer:

- (bopmMupoBaTb nnaH Hay4yHo-
nccnenoBaTenbCckon paboTsl,
TpebytoLen pa3paboTky
UMUTaLMOHHOM MOgEeN B
COOTBETCTBMM C aTanamu
UMUTaLMOHHOIO MOAENMPOBaHUS;
- NIIAHNPOBAaTb HanpaBfEHHbIV
BbIMUCIUTENBHBIA SKCNIEPUMEHT;




-obpabatbiBaTh U HTEPNPETUPOBATL
pe3ynbTaTbl 3KCNEPUMEHTA;
Bnageet HaBblkamMun NpoBeAeHUsI
Hay4HO-UccneaoBaTenbCKon paboTsl
Mo UMUTALMOHHOMY MOZENMPOBAHUIO
CINOXHbIX CUCTEM

MK-2.2

OpraHunsyetr cbop u u3ydeHue
Hay4YHO-TEXHUYECKOWM
nHopMauum no Teme
NPOBOOUMBIX WCCNeoBaHUN U
pa3paboTok

3HaerT:

- OCHOBHbIE NPVHLMMbI
MOENNPOBaHMS CNOXHbIX 0O bEKTOB
1 MPOLECCOB, TEXHOMOINIO N METOAbI
MOENNPOBaHUS;

- OCHOBHbIE MOHATUS 1
TEXHOOrM4yeckue atanbl
UMUTALMOHHOIO MOAENMPOBaHUs,
BKIlOYaa nonyyeHue, obpaboTtky u
aHanu3 gaHHbIX;

- OCHOBHbI€E TUMbl CUCTEM U
NpoLEeCccoB, UCCrneaoBaHme KOTopbiX
OCHOBbIBAETCA Ha MOCTPOEHUUN U
peanu3auum MMMTaLNOHHOW MOAEenu;
- TEXHONOIMMN NOCTPOEHMSA MOAENeN
Ka)k[oro HanpasreHus
UMUTaLMOHHOIO MOAENNPOBaHUS;

- TEXHOJOIMIO OpraHn3aLmm
BbIYMCMMTENBHOMO 3KCNEPUMEHTa U
06paboTkn pesynbTaTos;

Ywmeer :

- ocywecTBnATb cbop n obpaboTky
pearbHbIX AaHHbIX MO Teme
nccnenoBaHui;

- OpraHm3oBbIBaTb COOp U U3yyeHue
Hay4HO-TEXHUYECKON MHGOpMaLIMKM C
nepenoBbIMM NPaKTUKaMM
pa3paboTkN UMUTaALNOHHBIX
Moaeneun;

Bnageet HaBblkamn paboThl C
Hay4YHO-TEXHUYECKON UHAOpMaLnK
no paspaboTke MMUTALMOHHBbIX
mMogferen n nporpaMMHoOMy
obecneyeHu1Io ux peanusauum.

[K-4

CnocobeH
pa3pabatsiBaTh
npo¢ecCHoHAITb-
HO-OPHUEHTHPO-
BaHHBIE
MpOrpaMMHbIE
cpencTBa u
MPUIOXKEHHS  Ha
OCHOBE
HHTeHﬂeKTyaJTbeI
X
UH(OPMAIMOHHEI
X TEXHOJIOTHH.

IK-4.1

Hcnone3yet MeToIbl ¥ IPUEMBbL
ITOPUTMH3ALUY TOCTaBICHHBIX
3aj1a4 C y4ETOM BO3MOKHOCTEMH
COBPEMEHHBIX HHTEIUIEKTYaTbHBIX
MH()OPMAIIMOHHBIX TEXHOIOTHIA.

3HaerT:

- anropuTMbl NOCTPOEHUS
MMUTaLWOHHOW Moaenu Ans
OCHOBHbIX HarnpaBeHWUi
MMWUTaALUWOHHOIo MOAEeNNPOBaHUs
(cucteMHOM OAMHAMUKN, OANCKPETHO-
COBbITUMHOIO MOAENUPOBAHMS,
areHTHOro MoAenupoBaHus);

- COBPEMEHHbIE UHTENMNEKTYarbHble
TEXHOMOrMun, UCnonb3yemble ang
HopMMPOBaHNS UMUTALMOHHBIX
mMogenen, Bknovas o6paboTky
3KCnepTHOW nHopmaunu,
KOTHUTUBHOTO aHanu3a, MallMHHOro
06yyeHus:;

YmeerT:

- NPOBOAUTL aHanu3 peanbHoOn
CUCTEMBI;

- paspabaTbiBaTb anroputm
NMOCTPOEHMSI UMUTALMOHHOM Modenu
B COOTBETCTBUM C LIENSIMA
nccnegoBaHus;




- (bopMupoBaTb afeKBaTHYHO
MMUTALNOHHYIO MOAErNb HA OCHOBE
npeaBapuTensHon 06paboTku
OaHHbIX C y4EeTOM BO3MOXHOCTEMN
WMHTENNEKTyanbHbIX TEXHOMOIM;
Bnapeer:

-HaBblKaMy MCNONb30BaHUSI METOA0B
1 MPMEMOB anropMTMm3aumm 3agad,
CBSI3aHHbIX C MOAENMPOBaHNEM
CINOXHbIX CTOXaCTUYECKNX CUCTEM U
NpPOLECCOB;

- BblbOpa COBpPEMEHHBbIX
WHTENNEeKTyanbHbIX TEXHOMOMMN U
anropuTMoB 06paboTkn JaHHbIX U
BbIYNCNIUTENbHbIX 3KCNEPVMEHTOB.

I1K-4.2

I/ICHOJ'IL?)yeT 3HaHHS B 00J1aCTH
HUCKYCCTBCHHOI'O UHTCJUICKTA,

WHXXCHEPUUN 3HaHHﬁ, MaIlIuHHOT'O

oOyueHus A pa3paboTKu
MPUKJIAJHOTO IPOrPAMMHOTO

obecrneueHus.

3HaeT:

- MHTEeNneKTyanbHble TEXHOMNOMN 1
anropuTMbl MaLLIMHHOIO 0OyYeHws,
ncnonb3yemble Ans hopMUpoBaHUS
UMUTaLMOHHON MOOENW;

- MPUKNagHoOE NporpaMMHoe
obecneyeHns MHTENNEKTyanbLHON
00paboTkM AaHHbIX U
UMUTaLMOHHOIO MOAENMPOBaHUS;
Ymeer:

-OCyLLEeCTBNATL BbIOOP
nporpaMmmHoro obecneveHusa ons
peanusauum MMUTaLNOHHOW Mogenu;
-cbopmMmnpoBaTb UMUTALNOHHYHO
MoZenb B BUAE KOMMbIOTEPHOWN
nporpaMmeil;

-MPOBOAUTL HanpaBreHHbIN
BbIYMCIIUTENBHbBIA SKCNEPUMEHT;
-ocyLecTensATb 06paboTky n
WHTEpnpeTaunio pe3ynbTaTos;
BnapgeTtb:

-MeTo4amMM1 MaLLMHHOIo oby4yeHus
BbISIBITEHUS MPUYUHHO-
CNeacTBEHHbIX CBA3EN U
WHTENneKTyanbHbIMM MeToaaMu
aHanusa gaHHbIX;

-HaBblkaMy paboTbl CO
crneunann3mpoBaHHbIM
nporpaMmHbIiM obecneyeHmem
MMUTALMOHHOIO MOAENMPOBaHMUS.

12. O6beM AUCLMNIINHBI B 3a4eTHbIX eAuHMLax/4Yacax B COOTBETCTBUU C YHE€OHbIM

nnaHom —3/108.

Popma NPOMEXYTOYHON aTTeCTaLMm 3a4€ET C OLIEHKOMN.

13. TpyaoemKocTb No BuAam y4ebHou paboTbl

TpyooeMKOCTb (4achl)

B ToM Mo cemecTpam
Bua yuebHon paboTbl uncne B
o P Bcero | wHtepaktu Ne Ne cem
BHOU cemM. 4 = F
dopme
AyOuTOpHbIE 3aHATUA
B TOM Yucne: nexkumm 24 24




npakTu4eckme - -

nabopaTopHble 12 12

CamocTtodatensHas pabota 72 72
3auet 3aver

dopMa NpomMeXxXyTo4HOM aTTecTaumm c c

OLIEHK OLIEHK

on on

WToro: 108 108

13.1. CopepxaHne AUCLUNIIUHBI

Ne Peannsauus
/i HanmeHoBaHune pasaena
JOVNCLUUMINWHBI C
pasgena CopepxaHue pasgena guCuunivHbl MOMOLLIbIO
ONCUUNNKUHBI .
OHNamnH-Kypca,
OYMK
1. Nlekumnn
1.1 | MeTtogonoruyeckme | MNoHATNE MMUTALMOHHOrO MOAENMPOBAHNS CAIOXHbIX | IMUTauMOHHbIE
OCHOBbI cuctem. OCHOBHble HanpaBneHUs WUMUTaLUOHHOIo moaenu B
UMUTAUMOHHOTO | MOAenuMpoBaHusi (BEPOSTHOCTHOE MOAEeNUpoBaHue, 3apaqax
MOOENMPOBaHNsl | CUCTEMHAs  AMHaAMUKa, [OWCKPEeTHO-CoBbITuiiHOe |  MALUMHHOTO
MOLENnMpoBaHMe,  areHTHoe  MogenupoBaHue). °6I3</L'eH.”;'
O6wme 3Tanbl MMUTALUMOHHOIO MOAENUPOBAHKSI. HMHT;X%HHHG
MporpammHoe obecnevyeHne NMWUTaLMOHHOIO J—Mogem B
MO/JleNn1poBaHns (o630p). Wcnbitanne n 3a1auax
nccnegoBaHue CBOMCTB MMUTALMOHHON MOAENM. MAIIHHHOTO
HanpaBneHHbI BbIMUCNUTESNbHBIA 3KCNEPUMEHT Ha o0ydenus
NMUTaLIMOHHOW MOOENMW. (vsu.ru)
1.2 Cratuctudeckoe | lMNMoHaTne CTaTUCTUYECKOTO MoaenupoBaHus. | mmtaumnoHHbie
mogenupoBaHne | OCHOBHble BUOblI CTAaTUCTMYECKONO MOLENNPOBAHMS. mozaenu s
OTanbl CTAaTUCTUYECKOro MOAENUPOBaHUSA. 3aKOHbI safjadax
pacnpefeneHnsi  criyyaiiHbix  BenuuuH. Metop | MALUMHHOTO
MoHTe-Kapro. e
Kypc:
HmuranmoHHbIe
MOJACIIH B
3aja4ax
MAUIMHHOI'O
obyuenus
(vsu.ru)
1.3 [unckpeTHo- OcHoBHble NOHATUSA ONCKPETHO-COBOLITUNHOIO | IMutaunoHHble
coObITUMHOE MOOennpoBaHus. MogenupoBaHue  criydamHbIX MoAenv B
mMoaenvpoBaHue | npoueccoB. CuUCTEMbl MacCOBOro 0OGCHYyXMBaHMSA 3afaqax
(CMO).  Knaccudmkaumss ~ CMO.  OcHoBHble | MaLLMHHOTO
xapaktepuctukn CMO. OcHoBHble Tunbl CMO 1 mx 0613</qu.”;'
xapakrepuctukn (OgHokaHaneHasa CMO ¢ oTkasamu Vs T—aﬂlﬁHHHe
n oxunganvem, MHorokaHanbHas CMO). dunckpeTHo- MOZEIHE
cobbiTuiHoe mogenuposaHue B Anylogic. 3a1auax
lNpumeHeHne OVNCKPETHO-COOLITUINHOTO MAIITHHEOTO
Mo4EenMpoBaHus Ans nonyvyeHnsa 6onbLIoro Maccnea 06yueHns
AaHHbIX O CUCTEME B 3a4a4ax MaLLUMHHOIO 0byYeHus. (vsu.ru)
1.4 Mopenu MoHATUA cuctemHon anHamukn. OCHOBHble 3Tanbl | IMuTaumoHHble
CUCTEMHOM pa3paboTkm  MoOAEenu  CUCTEMHOW  OMHAMUKMW. moaenu B
AVHaMVIKN NHTennekTyanbHble MeToAbl BbIABIEHWUS NPUYMHHO- 3afaqax
CNEACTBEeHHbIX cBA3el. MoCTpoeHne KorHutusHonm | MatumHHoro
KapTbi. MOCTPOEHME MOAENN CUCTEMHOI AnHamuky, | C0YHeHns
Kype:

CuctemHoe mopenupoBaHune B Anylogic. MNpumepsbl

MmuranmoHHbie
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MoJenen cucteMHon AnHaMukn. MNonyvyeHne aaHHbIX
Ana  3agad  MawuHHoro obyveHus Ha OCHOBe
peanusaumm Mogenym CUCTEMHON OUHAMUKM.

MOACIN B
3ajgadyax
MaIlIMHHOTI'O

o0yuenus
(vsu.ru)

15

AreHTHble Mmoaenu

OCHOBHbIE NOHATUSA areHTHOro MoAENMPOBaHUS.
Mogenu areHTa u cpegbl. MogennpoBaHue
noBedeHus areHToB. AreHTHoe MOAenupoBaHve B
Anylogic. MawmnHHoe oby4yeHne B areHTHOM
MOoEenMpoBaHuu.

MmuTaumoHHble
Moaenu B
3agavax

MaLLNHHOIO
o0y4eHus
Kypec:

HMMuTanmmoHHBIC
MOJACIHU B
3ajgadyax
MAIIIMHHOI'O

o0yuenus
(vsu.ru)

2. MpakTuyeckne 3aHATUS

3. labopaTopHble paboThbl

3.1

CraTtuctnyeckoe
mMogenvpoBaHue

JlaGopatopHas pa6oTa Ne 1. UMuTaumoHHoe
MOOenupoBaHne aHanusa pucka
NHBECTULMOHHbBIX NPOEKTOB

MIMUTaLUUOHHbIe
MOAEenu B
3agadax

MaLLWHHOIO
obyyeHus
Kypc:

MMuTaimoHHbIC
MOACIN B
3ajadax
MAIlIMHHOI'O

0o0yueHHs
(vsu.ru)

3.2

[nckpeTHo-
coObITUMHOE
MOAenupoBaHne

JlabopaTopHas pabdota Ne 2 Ontumumsauus paboThbl
CUCTEMbI MAcCOBOro obcnyxmBaHus (Ha npumepe
TOProBOro NpeanpuaTus).

JNlabopaTtopHass pabota Ne 3. MopgenupoBaHue
npouecca YHKUMOHMPOBAHNA OMNTOBOroO Cknaga
NPOAYKUMN.

MIMUTaUUOHHble
MOAenu B
3agadax

MaLUWUHHOIo
obyueHus
Kypec:

HMMuTaimoHHbBIC
MOACIN B
3a/1a9ax
MAIlIMHHOI'O

0o0yueHUs
(vsu.ru)

3.3

Mogenn
CUCTEMHOM
JNHaMUKK

JlabopaTtopHaa pabota Ne
pasBuTME  ANUOEMUM
ANHAMUKN

4. MogenunpoBaHue
MeTogaMn  CUCTEMHOW

MIMUTaUUOHHbIe
MOAenu B
3apgavax

MaLUWHHOIo
obyueHus
Kypec:

HMMuTaimoHHbBIC
MOACIN B
3a1a49ax

MAIIIUHHOTI'O

0o0yueHUs
(vsu.ru)

3.4.

AreHTHble Moaenu

JTabopaTopHas pabota Ne 5. MogenuposaHue
paboTbl oTAeneHns 6aHka.

MMUTaUnOHHble
MOJenu B
3agadax

MaLUWHHOIo
06yyeHus
Kypec:
MmuranmoHHbie
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MOJCIHU B
3aja4dyax
MAUIMHHOI'O
00yuenuns
(vsu.ru)
13.2. Tembl (pasgenbl) AUCLUNIIUHBI U BUAbI 3aHATUN
Ne Buabl 3aHsaTUN (4acoB)
HavnmeHoBaHue
n/ pasgena oucumnnuvHbl JNekumu MpakTnye JlabopaTopHbie CamoctosTentHas Bcero
n ckne pabora
MeTtoponornyeckue
1 OCHOBBI 4 14 18
UMUTaLMOHHOTO
MogenupoBaHus
2 CraTtuctnyeckoe 6 3 14 23
MogennpoBaHune
HwvckpeTHo-
3 cobbITMIHOE 6 3 16 25
MoAenMpoBaHue
4 Mopenu cuctemHon 6 16 o5
OVHaMUKM
AreHTHble Mogenu 2 3 12 17
Utoro: 24 12 72 72

14. MeToanyeckue ykasaHus Ans ooyyaroLmnxXcsa nNo 0CBOEHUIO AUCLUMIIUHDbI
(pekomeHOayuu obyqarouLUMCsI 0 0OCBOEHUIO QUCUUNIUHBI: paboma ¢ KoHcriekmamu nekyud,
rpe3eHmauUOHHbIM MamepuarnoM, 8bINofIHeHUE npakmudyeckux 3adaHuli, mecmos, 3adaHull mekyuwel
ammecmauyuu u m.0.)

OcBoeHne pucumnnuHbl «MMmUTauMoHHbIE MOZEeNnu B 3ajadvax MaLUMHHOIO OByyeHus»
BKMOYaeT NEeKUMOHHble 3aHATUSA, nabopaTopHble 3aHATUS U CaMOCTOSATENbHYK paboTy
oby4aromxca.
Ha nepBoM 3aHATMM CTYAEHT nony4aeT MHopMaLmio AN A0CTyna K KoMmnnekcy y4ebHo-
METOAMYECKMX MaTepmarnos.
B pamkax obwero obbema 4acoB, OTBEAEHHbIX AN MU3YYEeHUs OUCLMNIIUHGI,
npegycmaTpuBaeTCs BbINOSIHEHME CNeayLWmMX BUAOB CaMOCTOATENbHbIX paboT CTyaeHTOB
(CPC): n3y4eHune NekUMOHHOro MaTtepuana, BbiNOHEHNE NPaKTUYECKUX 3aaHum B hopme
nabopaTopHbIX pabor.

MeTogonorn4yeckme pekoMeHgaumMm MO OpraHv3auumu CamMoCToATeNlbHOW paboTbl
CTYOEHTOB
[na nNoBbILWEHNS YPOBHS OCBOEHUS KOMMNETEHUMA CTyAeHTaM npegnaraeTcs npocnywartb
nogobpaHHbI nNpenogaBaTensiM Kypc BeOMHapoB BedyliMx crneumannuctoB B obnactu
UMUTALMOHHOIO MOAenupoBaHusa (CCbiflkKM Ha BeOuHapbl npeacTaBfieHbl B Kypce
«MmuTaumnoHHoe mogenvpoBaHe» Ha obpasoBaTenbHoM nnatgopme BIY.

MeToanyeckme pekoMmeHaaumm no NoAroToBKe K 3a4eTy
Mpn nogroToBKe K 3a4eTy crieayeT B NOSIHOW Mepe MCNOoSb30BaTh NIEKLUNOHHbBIA MaTtepuan 1
y4yeOHMKKN, pEKOMEHOO0BAHHOIO nNpenoaasaTenem.

MeToamnyeckme  pekomMeHgaumm npy__ NCNONb30BaHUM _ AUCTAHLMOHHBIX
obpasoBaTenbHbIX TEXHONOrM

Mpn  ucnonb3oBaHMM  OUCTAHUMOHHbIX  OOpasoBaTeNbHbIX  TEXHOMOMMK U
3MEKTPOHHOro obyyeHus BbINOMNHATL BCE YKasaHusa npenogaBaTtenen no pabore Ha LMS-
nnatcopme, CBOEBPEMEHHO NOAKNIOYATLCS K online-3aHsaTuaM, cobnogaTte pekoMmeHaaumm
Mo opraH13aLmm camoCToATENbHOM paboThbl



https://edu.vsu.ru/course/view.php?id=16352
https://edu.vsu.ru/course/view.php?id=16352
https://edu.vsu.ru/course/view.php?id=16352
https://edu.vsu.ru/course/view.php?id=16352
https://edu.vsu.ru/course/view.php?id=16352
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15. MNepevyeHb OCHOBHOW WU [OMNOJSIHATENILHOW NUTEepaTypbl, PeCypCOB WHTEPHET,
HeoOXoAuMbIX AN OCBOEHUS AUCUMMIUHbI (Ccriucok sumepamypbl OGOpMASemcs 6
coomeemcmeuu ¢ mpebosaHusimu OCT u ucrionb3yemcs obwasi ckgosHas Hymepayusi 0ns ecex 8udos
UCMOYHUKO8)

a) oOCHOBHas nuTeparypa:
Ne
n/n

MNcTouYHMK

Bepemuyk, H. C. SnemMeHTbl UMUTaALUOHHOrO MOAENMPOBaHUS : y4ebHo-meToamyeckoe nocobue /
1 | H. C. Bepemuyk. — Omck : CubAN, 2021. — 152 c. — TeKCT : aneKTpOoHHbIN // J1aHb :
3NEKTPOHHO-6nbnnoteyHasa cuctema. — URL.: https://e.lanbook.com/book/191222

Crtporanes, B. . UmnTaumoHHoe mogenvpoBaHue : y4ebHoe nocobue / B. I. Ctporanes, . O.
TonkayeBa. — 4-e nsg. — Mocksa : MI'TY nm. baymaHa, 2018. — 295 ¢. — ISBN 978-5-7038-
4825-8. — TeKCT : 9NeKTPOHHbIN // JlaHb : 3NeKTpoHHO-6nbnmnoteyHas cuctema. — URL:
https://e.lanbook.com/book/106283 (

Manen, A. I'. UmutaumnoHHoe mogenupoBaHue. Pa3paboTka MMUTaunoHHbLIX MOAeNen cpeacTesamm
iWebsim n AnyLogic : yuebHoe nocobue / A. I. Manen, I'. A. Monnak. — CaHkT-NeTepbypr : JlaHb,
2019. — 208 c. — ISBN 978-5-8114-3844-0. — TeKCT : aNeKTPOHHbIN // JlaHb : 9NeKTPOHHO-
bubnunoteyHasa cuctema. — URL: https://e.lanbook.com/book/122179.

Pbpkukos, 0. U. imutaumoHHoe mogennposaHme. ABTopckas UMUTaLNUS CUCTEM U CETEN C
odepegamu : yyebHoe nocobue / 1O. U. Poixunko. — CaHkT-letepbypr : IlaHb, 2019. — 112 ¢c. —
ISBN 978-5-8114-3464-0. — TeKCT : aNeKTPOHHbIV // JlaHb : 3aneKTpoHHO-6MbnnoTeyHasa cuctema.
— URL: https://e.lanbook.com/book/113404

6) gononHuTenbHasa nuTeparypa:

Ne
n/n

MNcToYHMK

MMmutaumoHHoe MoaennpoBaHne 6usHec-npoLeccos : y4ebHo-meToamyeckoe nocobue / 3. U.
baycosa, E. B. YKapkoea, A. J1. Kosnos, 0. A. Kopobacosa. — lNeHsa : MeH3l TY, 2013. — 164

C. — TeKCT : aneKTpOoHHbIN // JlaHb : aNeKTpoHHO-6nbnunoteyHas cuctema. — URL:
https://e.lanbook.com/book/62734 (gaTa obpalieHus: 21.05.2021).

Kopones, A. B. QKOHOMMKO-MaTemMaTuyeckme MeToabl U MOLAENMPOBAHME : y4eOHUK U NPaKTUKyM
ans By3os / A. B. Kopones. — Mocksa : U3gatenbcTtso FOpant, 2021. — 280 c. — (Bbicwee
obpasoBaHue). — ISBN 978-5-534-00883-8. — TekcT : anekTpoHHbIv // ObpasoBaTtenbHas
nnatdopma KOpanT [canT]. — URL: https://urait.ru/bcode/470088

Kyty3os, O. . MogenupoBaHue cucteMm. MeToabl 1 MOAEnM YCKOPEHHOW MMUTaumMm B 3agadax
TENeKOMMYHMKaLUMOHHBIX M TPaHCNOPTHbIX ceTen : yyebHoe nocobue / O. N. Kytysos. — CaHkT-
MeTepOypr : NaHb, 2018. — 132 ¢. — ISBN 978-5-8114-2972-1. — TeKCT : 3NeKTPOHHbIN // J1aHb :
3NeKTPOHHO-6ubnunoteyHas cuctema. — URL: hitps://e.lanbook.com/book/107274.

Mwuuenb, A. A. COOpHMK 3a4ay Mo MMUTALMOHHOMY MOLENMPOBAHMIO SKOHOMUYECKNX NMPOLLECCOB :
yuebHoe nocobve / A. A. Muuens. — Mockea : TYCYP, 2016. — 218 c. — ISBN 978-5-86889-358-
2. — TeKCT : aneKTPOHHbIN // JlaHb : 3NekTpoHHO-6MbnnoTevHas cuctema. — URL:
https://e.lanbook.com/book/110242).

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

10 | 3BC JlaHb. Pexum goctyna:. http://www.e.lanbook.com

OneKTPoHHO-6MbnnoTeyHas cuctema «YHmuBepcuteTckasa bubnunoteka online (goctyn

McToYHMK

1 ocyllecTBnsieTca no agpecy: https://biblioclub.ru/);

12 OnekTpoHHasa 6ubnuoteka TexHudeckoro BY3a «KoHcynbTaHT cTyaeHTa» (4ocTyn
ocyLlecTBnseTca no agpecy: https://www.studmedlib.ru);

13 CoBpeMeHHble nHopMaLMOHHbIe TexHonorum B 6usHece/ BLUS. — HIMOO.- Pexum gocTyna:
https://openedu.ru/course/hse/ITBUSINESS/

14 CwncrteMHas guHamuka yctonymsoro passutus / Yp®Y. — HIMOO. — Pexum goctyna:
https://openedu.ru/course/urfu/ECOS/

15 WmunTtaumnoHHoe mogenvpoBanue / KO.B. boHgapeHko. — ObpasoBaTtenbHbIvi nopTan «3NeKTPOHHbIN

yHuBepcuteT BI'Y». — Pexum goctyna - Kypc: MutaumoHHoe mogenupoBaHume (Vsu.ru)



https://urait.ru/bcode/470088
https://biblioclub.ru/);
https://edu.vsu.ru/course/view.php?id=5174
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16. NepeyeHb y4eOHO-MeTOANYECKOrO 06ecneyeHust Ans CamocToATeNIbHOMN paboThl
(y4ebHo-Memoduyeckue pekomeHOayuu, nocobus, 3ad0avyHuUKU, MemMoOUYECKUE yKa3aHUSsI M0 8bIMOSTHEHUIO
rpakmu4eckux (KOHMPOosibHbIX) pabom u 0p.)

Ana obecnevyeHnss camoCTOATENbHOM pPaboTbl CTYAEHTOB B 3fEKTPOHHOM  Kypce
ANCUMNIMHBI  Ha obpasoBaTenbHOM nopTane «3MeKTPOHHbIM  yHuBepcuTeT BlY»
chopmmpoBaH y4ebHO-METOONYECKMIA KOMMNIIEKC, KOTOPLIN BKOYAeT B cebsi: nporpaMmmy
Kypca, y4ebHble nocobuss M crnpaBoyYHble MaTtepuanbl, MeToau4ecKne ykKasaHusa Mo
BbINOSIHEHUIO NpoekTa. CTyaeHTbl NonyyarT AOCTYN K AaHHbBIM MaTepuanam Ha nepBoM
3aHATUN NO ANCLMNIIMHE.

YKasaHHble B y4eOHO-MEeTO4MYECKOM KOMIMEKCe y4ebHble nocobus n cnpaBoYHbIE
mMaTepuanbl, NpuBeAeHbl B Tabnuue Huxe:

Ne

NcToYHMK
n/n

Asu, I. BeposiTHocTHOE nNporpammupoBaHue Ha npaktuke / . ABu ; nepesog ¢ aHrnumickoro A. A.
CnunHkuH. — Mocksa : IMK Tlpecc, 2017. — 462 ¢. — ISBN 978-5-97060-410-6. — TekcT :
AMNEKTPOHHbLIN // JlaHb : aneKkTpoHHO-6nbnmnoTeyHas cnctema. — URL:
https://e.lanbook.com/book/97346

Muuenb, A. A. COOpHKK 3a4ay N0 UMUTALMOHHOMY MOZAENMPOBAHNIO 9KOHOMNYECKMX MPOLLECCOB :
y4ebHoe nocobue / A. A. Muuenb. — Mockea : TYCYP, 2016. — 218 c. — ISBN 978-5-86889-358-
2. — TeKCT : aneKTPOHHbIN // JlaHb : aNekTpoHHO-6MbnnoTevHas cuctema. — URL:
https://e.lanbook.com/book/110242

boes B.[1. KomnbloTepHoe mogenupoBaHue: lNocobue ansa npakTn4eckmux 3aHATUIA, KYpCOBOMO U
AnnnomHoro npoektupoBanus B Anylogic 7/ B.[J.boes. — CI16: BAC, 2014. — 432 c. — Pexum
aoctyna: I/IMI/ITaHI/IOHHoe MOJCIHMPOBAHUE KAK H606XOHI/IMa$I 4acTb MHXKC-HEPHOI'O O6DaSOBaHI/I$I CJIOXKHMJIOCH
B CepeJIMHE IPOIIIOro, IBAAINATOrO Beka (anylogic.ru)

MpongakoBa, E. B. UccnegoBaHme cuctem maccoBoro oocnyxnBaHns METOAOM MMUTALMOHHOTO
mMogenupoBaHus : yyebHoe nocobue / E. B. MNMpongakosa, M. A. ®egoTkmH. — HwxHun Hosropog :
HHIY nm. H. N. Nlobayesckoro, 2017. — 21 ¢. — TeKCT : aneKTpOHHbIN // J1aHb : 9NeKTPOHHO-
bmbnumoteyvHas cuctema. — URL: https://e.lanbook.com/book/153322

17. UHcpopmMaLMOHHbIEe TEXHONOMMU, UCNOofib3yeMble ANA peanusauum y4ebHon
ANCLMNIINHBI, BKIOYasa nporpamMmmHoe obecnevyeHme u MH(pOpMaLMOHHO-
cnpaBoOYHble CUCTEMBI (MpU HeobxoaNMMoCcTH)

AucumnnuHa peanusyeTcs C NPUMEHEHMEM 3MEKTPOHHOIO O0YYEeHUS U AUCTAHUWNOHHbBIX
obpasoBaTenbHbIX  TEXHOMNOrMW, ANs  OopraHM3auunm  camoCToATeNbHOWM  paboThbl
o0y4aroLmMxca NCnonb3yeTcsl OHMamH-KypC, pasMeLLEeHHbIn Ha nnatgopme ONEeKTPOHHOro
yHuBepcuteta BI'Y (LMS moodle), a Takke gpyrme WNHTepHeT-pecypchbl, NpUBEOEHHbIE
B n.15B.

MHopmMaLMOHHbIE TEXHONOMMKN AN peanu3aumm y4ebHOoM ANCUNNINHDI:

- TEXHONOMMN CUHXPOHHOIO U aCMHXPOHHOIO B3aMMOLENCTBUSA CTYAEHTOB U
npenogasaTtensa NoCpeacTBOM Cry0 (CepBMCOB) MO NEPECHINKE U NOMYYEHNIO
3NEKTPOHHbIX COOBLLEHNI, B TOM YKcne, No ceTn IHTepHeT;

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

MporpammHoe obecneveHune:

- OC Windows 10,

- MakeT CTaH4apPTHbIX OPUCHBIX NPUOXEHUN Ans paboTbl C AOKYMeHTamu, Tabnuuamm n
T.n. (MS Office, MonOduwc, LibreOffice);

- Adobe Reader;

- cneumanuauposaHHoe 10 (Anelogic);

- NHTepHeT-6pay3ep (Chrome, AHgekc.bpaysep, Mozilla Firefox).


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
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18. MaTepmanbHO-TeEXHU4YECKOEe obecneyeHme AUCLUNIINHDI:
(npu ucnionb3oeaHuu riabopamopHo2o 060pydo8aHUsT yKasbleamb OMHbIL MepeyYyeHb, npu  60bLWoM
Konu4decmee obopydoeaHusi MOXHO 8biHeCMU OaHHbIU pa3der1 8 rpurioxeHue K paboyeli npozpamme)

INlekumoHHasa ayguTtopua AofmkHa ObiTb obopyaoBaHa: yyebHas mebenb, KOMMbHTEp
(HOyTOYK), MYyNbTUMEANNHOE obopynoBaHue (npoekTop, 3KpaH, cpenctea
3BYKOBOCNPOU3BEAEHNS), AONYyCKaeTca NnepeHocHoe obopyaoBaHue.

NabGopaTopHble 3aHATUS OOIMKHbI MPOBOAMTLCA B CreuuanuM3vpoBaHHOW ayauTopuu,
OCHaLleHHON y4yebHoN Mebenbio M NepcoHanbHbLIMU KOMMbIOTEPAMWU C AOCTYNOM B CETb
NHTepHeT (KOMMblOTEPHblE  KNaccbl, CTyauu), MyfbTUMEAMNHbIMU  CPeACTBaMM
(MynbTUMeAMNHBIN NPOEKTOP, 3KpaH, CPeACTBa 3BYKOBOCNPOM3BEAEHWNS), YCTAHOBINEHHbIM
MO, Yucno pabounmx MecT B ayauTopuu OOSMKHO ObiTb Takum, 4YToObl oGecneumBanach

nHaMBMayanbHasa paboTa CTyAeHTa Ha OTAEeNbHOM NMepcoHanbHOM KOMMbOTeEpe.

[na camoctoaTensHon paboThl

HeobOxoanMbI

KOMMNbOTEPHbIE KIacCChl,

OCHalleHHble KOMIboTEPaMn C OOCTYINOM K CETU MHTepHeT.

19. OueHo4HbIe cpeacTBa ANA NPOBeAEeHNA TEKYLLEN N MPOMEXYTOYHON aTTecTaumm

Mopsnok oueHKN ocBOeHUs1 0GyYaloLWMMUca y4ebHoro Matepuana onpegensieTcs
coAepxaHueM criegyoLwmx pasaenos AUCLUMNIUHbI:

Ne HanmeHoBaHus pasgena KomneTteHuums(n) WuaukaTop(bl) OueHoYHble
n/n OVCLUUMNUHbBI JOCTUKEHUS cpeacTtea
KOMneTeHunn
1 MeToponornyeckne ocHOBbI MK-2 MK-2.1, NK-2.2 NncbMeHHbIN
UMUTaLMOHHOIO ornpoc
MOZENUPOBaHNS
2 CratucTtuyeckoe MNK-2, NK-4 MK-2.1, NK-2.2, MMCbMEHHbIN
mMofenupoBaHne MnK-4.1 onpoc,
nabopatopHasi
paboTta
3 | AnckpeTHO-CoBbITUINHOE MNK-2, NK-4 MK-2.1,MK-2.2, MK- MCbMEHHBIN
mMofenupoBaHne 4.1, MNK-4.2 onpoc,
nabopatopHasi
paboTta
4 Mopgenn cuctemHomn MNK-2. NK-4 MNK-2.1, NK-2.2, nabopaTopHas
[MHAMUKM MK-4.1, MNK-4.2 paboTa
5 AreHTHble Mogenu MK-2, rK-4 MK-2.1, NK-2.2, nabopaTopHas
MK-4.1, NMK-4.2 pa60'|'a
lMpomexyToyHasa aTTecTaums MNepeyeHb
¢hopma KoHTpons Bonpocos, KNM

20 TunoBble OUEHOYHble CpeAcTBa U MeToAMYEeCKMe MaTepuanbl, onpegensilowme
npoueaypbl OLeHMBaHUSA

20.1 TekywWw KOHTPOJSb yCNEeBaeMoCTHU
KoHTponb ycrnesaemMocTV MO AUCUUMINMHE OCYLLECTBMNSAETCA C MOMOLLBIO CrieayroLnx
OLEHOYHbIX CpecCTB:

- NncbMeHHbIM onpoc;

JTabopaTopHble paboThi.

nomeLleHus,
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MNepeyeHb NpUMepHbLIX 3aA4aHU Ha NabopaTopHble paboThbl

NNa6opatopHas pa6ota Ne 1. /muTtaumoHHoe MoOENMPOBaHME aHanu3a pucka
WNHBECTULMOHHbIX MPOEKTOB

MocTaHoBKa 3agaun. dvpma paccmaTpuBaeT UHBECTULMOHHbBIA MPOEKT MO NPOU3BOACTBY
npoaykTa «A». B npouecce npeaBapuTenbHOro aHanmsa akcnepTaMmu 6biny BolsiBNEHbI TPy
KMoYeBbIX NapamMeTpa NpoekTa U onpeaerieHbl BO3MOXHbIE FPaHULbl X U3MEHEHUI (CM.
Tabnuuy). NMpoyne napameTpbl NPOEKTa CYUTAKOTCA MOCTOSIHHBIMU BENTUYMHAMM.
MocTponTe uMUTaUMOHHYO Mogenb pacdeta NPV. Cuutasi, 4YTO BCE KIOYEBbLIE
nepemMeHHble UMEKT PaBHOMEPHbIN 3aKOH pacnpeeneHusi, NpoBeanTe BblYUCIUTENbHbIN
akcnepuMeHT. CaenanTe BbIBOAbI O LieniecoobpasHOCTU MHBECTULMIA.

KniouyeBble napameTpbl NPoOeKTa No NPoOU3BOACTBY NpoAyKTa «A»

CueHapun Mokasatenu
Haunxygwun Havnyuwun BeposTHbIN
O6bem Bbinycka, Q 130 300 200
LleHa 3a wryky, P 40 55 50
[NepemeHHble 3aTpaThl, | 35 25 30

HensmeHsiemble napamMeTpbl NPOEKTa No NPOU3BOACTBY NPOoAYKTa «A»

MokasaTenu Hanb6onee BeposiTHbIE
3HaYeHus
lMocTosiHHbIE 3aTpaThl, F 500
AmopTtusaums, A 100
CrtaBka npoueHTa no 60%

3aeMHbIM cpeacTBam (Hanor
Ha npubbine), T
Hopwma guckoHTa, r 10%
Cpok mpoekTa, N 5

JTabopaTopHas pabota Ne 2 OnTummnsauus paboTbl CUCTEMbI MAcCOBOro 06CnyxnBaHns
(Ha Npumepe TOproBoro NpeanpuaATUs).

lMocTaHoBKa 3agayvn 1: B maneHbkun cynepmapkeT C OAHOW Kaccon NpUXOAAT nokynatenm
B cpeaHeM Kaxable 4 M1HYTbl. Kaxkabin noceTuTenb cnepea B TedeHne m+-1 MUH. XoguT rno
cynepMmapkeTy u BblbupaeT ToBap, 3aTeM nogxoauT K npogasuy. MNpogasel obenyxmnsaeT
nokynaTenew B CpeaAHEM N MUHYT MO HOpMarnbHOMY 3akoHy pacnpeaeneHus ¢ o =0,7.

Mpomoaenupyinte paboTy cynepmapkeTa 3a BpeMa npoxoxaeHus 1000 nokynatenen.

Ana nonyyeHna napameTpoB M, N pacCMOTpUTE pearnbHble AaHHble Nboro TOproBoro
npeanpuaTus.

Ha ocHoBaHwWM pe3ynbTaTOB BbIMMCAUTENBHONO 3KCNEPUMEHTa MONyyMTe [AaHHble ONS
NPOrHO3NMPOBaHUSA CpedHero BpemMeHu npedbiBaHUS MOKynaTernen B marasvHe meTogamu
MaLLMHHOro 0byyeHus.

[MocTaHoBKa 3agauun 2. B cynepmapkeT € NATLIO Kaccamu NpUXoaaT nokynaTenu B cpegHeMm
kaxkable 20 cekyHA. Mpouecc nocTynneHus siBnseTcs NyacCoHOBCKUM. Kaxabii noceTutenb
crnepsa B Te4YeHne N+-1 MUHYT XOaUT No cynepmapkeTy v BblbMpaeT ToBap, 3aTeM NnoaxoanT
K Kaccam, K KOTOpbIM OpraHu3oBaHa eauHasi odepegb. Ha kaxpgon kacce nokynaTtenu
obCcnyXmMBalTCA B CpeaHEM MO M MWHYTbl NO HOPMarbHOMY 3aKOHY pacnpeneneHus ¢
pasbpocom 0,3. MNpomogenupoBaTb paboTy cynepmapketa 3a 24 4yaca U onpeaenuvthb,
CKONMbKO AOMOMHUTENbHbIX KacC CTOUT OTKPbITb, 4YTODObI CpedHee BpeMs OXuaaHus B
odepean 6bino He 6onbLue MUHYTHI.
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Ana nonyyeHna napameTpoB M, N pacCcMOTpUTE pearnbHble AaHHble bOro TOproBoro
npeanpuaTus.

Ha ocHoBaHuKM pe3ynbTaToOB BbIYUCIIUTENBHOIO 3KCNEepMMEHTa Nony4nTe AaHHbIe Ans
NPOrHO3MpPOBaHNA CpeaHEro BpeMeHu npebbiBaHnst NokynaTenen B marasnHe Metogamm
MaLLMHHOro obyyeHus

JTabopatopHasa pabota Ne 3. MogenupoBaHue npouecca PyHKLMOHMPOBAHNSA ONTOBOMO
ckrnaga npoayKumm.

MNocTaHoBKka 3apanHus. B otaene no paboTte ¢ knneHTamm ontoBou 6a3sbl paboTatoT N
COTPYAHUKOB, 3aHMMaloLLNXCH COOPOM JOKYMEHTOB U CepTUUKATOB KayecTBa K 3asiBKe
knueHTa. B cpegHem 3a N 4acos oTaen nonyvaeT M 3asBok. Ha c6op AOKYMEHTOB MO
O[JHOW 3asiBKe OAMH COTPYOHUK 3aTpaumBaeT B cpeaHeM t MuHyT. Ecnv npmuxoauT 3asieka,
a cBo6OAHbLIX COTPYAHUKOB HET, TO 3asiBKa NepexoanT B OPYron OTAer, YTO SKOHOMUYECKU
He BbIroAHO Ana paboTbl oTAena.

PaccmoTpu paboTy cucTemMbl B ABYX peXnUMax:

1) BCE COTPYOHUKM paboTaloT BMECTe Kak OOWH, T.e. OA4HY 3asiBKy oOCnyxuBatT Bce
COTPYAHUKM

2) KaXkgbli COTPYAHUK 0OCny>XmBaeT OaHY 3asiBKY

CpaBHuTe 9hHEKTUBHOCTN ITUX ABYX PEXMMOB paboTbl CUCTEMBI.

INNa6opaTopHas pabota Ne 4 MogennpoBaHne pa3suTus aNMaeMun.

PaccmMoTpuM CnoXxHyto cuctemy — obLecTBO, areMeHTamu KOTOPOro SABMSIOTCH
nogun. Belgenum cnegytowme rpynnel (NOACUCTEMBI) NOOEN:

® NHMLUMPOBaHHbIE (3aboneBLune rpunnomM K onpegenieHHoMy MOMEHTY BPEMEHM);

e BbI3J0OpOBEBLUNE (BbI3AOPOBEBLLME NOCIe BONE3HN rPUnNnom);

® He BaKLUMHMPOBaHHbIE (BOCMPUNMYMBLIE K FpUnny);

® BaKUMHMPOBAHHbIE (HEBOCMPUUMYMBLIE K FpMMny).

MapameTpamn npouecca pa3sBuTus ANNAEMUN BbICTyNatoT:

e infection_rate (Temn 3aboneBaHus) — gonsa 3aboneBaroLmnX rpyunnom B eanHULY
BpemeHun (o1 0 go 1) cpean BOCNPUNMYMBLIX K TPUMNMY NIOAEN;

e recovery_rate (Temn BbI3OOPOBMNEHUSA) — AONSA BbI34OPaABMMBAOWNX B €OUHULY
BpemeHu (o1 0 oo 1) cpeam Bcex nogen, 3abonesunx rpunnom.

TpebyeTtcsa: npoBecTM  uccnegoBaHWe  AVMHAMWKUA  YUCIIEHHOCTM  rpynnbl
WMHULMPOBAHHBLIX WM TPYMnbl BbI3AOPOBEBLUMX MOAEN B 3aBUCMMOCTU OT MNapameTpoB
npouecca pas3BuTna anngemMmm 1 HadanbHOM YNCIEHHOCTU BCEX MPYNMN HaceneHus.

MocTtpoeHne mogenn. MMutaumoHHas mModenb pasBUTUS 3NNOEMUM OTHOCUTCS K
Knaccy mopenen CUCTEMHOW AvHaMWKW. [na HarnsgHoro npeacTaBfieHUst Takoro Tuna
MOAEenen NpUHATO CTPOUTb MNOTOKOBbIE AMarpaMMbl. QfieMeHTaMy NOTOKOBOW Auarpammbl
AN aHHOro NpuMmepa siBnsTCS:

1) YpoBHHU (y3nbl ceTn, 0603HayaroLme nepeMeHHbIe COCTOSHUS MOgeNn):
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e susceptible (He BakuuHMpoBaHHbIE) — obLlee YMCno NAen, BOCIPUNMUMBBIX K
rpunny;
e infected (MHGMUMpPOBaHHbIE) — ObLLEe YnCcrno ntogen, 3abonesLnx rpunnomM;
e recovered — obLiee Yncno nogen, Bol34OPOBEBLLMX NOcne 6onesHu.
2) MNMocTosHHbIE NapamMeTpsl: infection_rate; recovery_rate;
3) Temnbl (CKOPOCTb NOTOKA, NPOXOAALLErO NO Ayre NOTOKOBOW CETH):

, d(susceptible) _

—get  sick;
it get _
o dlinfected) = get _sick —get _ well;
dt
.WZ get _well;

roe nepemMeHHble
e get_sick — yucno nogen, 3aboneslunx B e4MHULY BPEMEHN,
get_sick = infected*susceptible*infection_rate;
e get_well — yucno nogen, BbI3OOPOBEBLUNX B €ANHULY BPEMEHM,

get_well = infected*recocery_rate.

susceptible flow infected flow1 recoversd
Dﬁj} Dl:E}D

DIE‘t_S ck \ r_-:et_l,-
bk ) o |7

1. I-"'
’ @ infection_rate @ recovery_rate

1. Moctponte mogen.,.

2. Ha ocHOBaHMM peTpPOCNEeKTMBHbLIX [aHHbIX 3aboneBaemoctn covid-19
OCYLLIeCTBMTE pacyeT napameTpoB mogenu. Npu ogHUX M Tex e 3HaYeHUsX napameTpoB
ocyuwecteute 10000 akcnepMmeHTOB. Ha oCHOBaHWWM NOJTyYEHHbIX AAHHbLIX OCYyLLEeCTBUTE
NPOrHo3 yncna 3abonesLwnx U BbI3AOPOBEBLUMX OOHUM U3 METOAO0B MAaLUMHHOMO 0ByYeHus.

3. Ha ocHoBaHun aHanusa nuTepaTypbl Nepeyncnute Te COCTOSIHUSA, KOTopble
JOJKHbI ObITb JoOaBneHbl Ana anugemumn covid-19/

NabopaTopHasa pabota Ne 5. MoagenupoBaHue paboTbl oTaeneHust 6aHka

MoctaHoBka 3agaHusa: Co3gaTb MOAENb MPOCTOM CUCTEMbI OBCAYXXMBAHWUSA, @ WMEHHO
mMozenb 6aHKOBCKOro otaeneHuns. B 6aHKOBCKOM oTaeneHumn HaxogaTcs 6GaHkoMaT U CTONKK
BGaHKOBCKMX KacCUpOoB, YTO NO3BONSET BbICTPO M 3PIEKTUBHO OBCNYyXMBaTb NOCETUTENEN
6aHka. Onepaumm ¢ HanNMYHOCTBLIO KNMEHTbI 6aHka NPoM3BOAAT C NOMOLLbLIO GaHkoMmaTa, a
BGonee CnoxHble onepaumu, Taknue Kak onsiata c4eToB — C MOMOLLIbIO KACCUPOB.

TexHonorusa n poBeaeHusA
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JTabopaTopHble paboThbl BbIMNOMHAKTCA Ha NabopaToOpPHbIX 3aHATUAX C MCMNOSNb30BaAHNEM
cneumansHoro MO (nporpammbl Anylogic). 3agaHus BbINOMHAKTCA ¢ ucnonb3oBaHnem 0O,
ykaszaHHoro B M. 17 (unM aHanoroB CO CXOXeW (pyHKUMOHanbHOCTL). [lo kaxagown
nabopatopHon paboTe CTydeHTbl MNPEeacTaBnsalT  KpaTKMA  MUCbMEHHBbIA  OTYeT,
copgepXaiwimn kpatkoe onuncaHue paboTbl 1 BbiBoAbl. Mpn caade nabopatopHon paboThbl
CTYOEHT AOSMKEeH OTBETUTbL Ha BONPOCKI NpenogasaTeris Mo NIEKUMOHHOMY MaTepuany TeMbl
nabopaTopHOM.

Kputepum oueHku nabopatopHon paboTbl

[nsa oueHnBaHWs pe3ynbTaTtoB paboThl Mcnonb3yetca 4-6annbHas wana: «OTINYHOY,
«XOPOLLUOY, «yOBNETBOPUTENIBHOY, KHEYAOBNETBOPUTENBHOY.
CooTHoLLEeHWe nokasaTenemn, KpUTEPUEB U LIKasbl OLLEHMBaAHUS pe3ynbTaToB 00y4YeHus.

KpVITepI/II/I oueHnBaHud LLikana oueHokK

O6yvatowuiicss BepHO MocTpoun moaenb, cchopMupoBarn napameTpbl, OmnuyHo
NPoOBEN BblYUCIIUTENbHbIE 3KCMEPUMEHT, oOcyllecTBun obpaboTky
pe3ynbLTaToB W cAenan npaBunbHble BbIBOAbI.

nOCTpoeHHaﬂ mMoaernb  unn BbIBOObl MMEeKT He3Ha4duTerbHble XOpOLUO

HETO4YHOCTU

Mogenb nmeet He3HaunTenbHbIE HEeTOYHOCTH, nmetroTcs Yoosnemeopu-

CyLleCTBEHHbIEe oLInBKK B nposegeHun BbIYNCITNTENBHOIO meJsibHO

3KCnepumeHTa, 06paboTke pesynbTaToB M BbIBOAAX.

Mogenb He NoCTpoeHa Unu CoAEPXUT CyLLECTBEHHbIE OLINBKN Heydosnemeopu-
mersbHO

NMucbMeHHBIN onpoc (TMNOBOW BapuaHT)

1 [JanTe noHATME «MMUTAUMOHHOE MoaenupoBaHuey. [1na mMoaenupoBaHUs Kakux
NPOLIECCOB U CUCTEM NPUMEHSIETCH UMUTAUMOHHOE MOAenNnpoBaHue?

2. Nepeuncnute atanbl TEXHONOIMN UMUTALMOHHOIO MOAENMPOBAHUS.

3. Kakow TecT Ha NpuYnHHOCTL Bbl 3HaeTe?

4. MNepeuncnure Lenn UMUTaLNOHHOIO MOAENNPOBAHNS.

5. PaspaboTaTb NpOCTY0 MMUTALMOHHYIO MOAESb PABHOBECHOMW PLIHOYHOW LieHbI Ha
TOBap, OCHOBbLIBAsACb HA MAayTMHHOW MOLENN PaBEHCTBA CNpoca M NPeasIoXKEHNS.

KpuTepuun oueHKM NMCbMEHHOro onpoca

[nsi oueHMBaHMs pe3ynbTaToB onpoca Mcnosnb3yeTcst 4-6annbHas Wwana: «OTMYHOY,
«XOPOLLO», «yAOBNETBOPUTENBHOY», «HEYAOBNETBOPUTENBHOY.
CoOTHOLLUEHNE NoKasaTenewn, KpUTePUEB U LLKasbl OLLEHMBaHUS pe3yribTaToB 00y4YeHus.

Kputepuu oueHmsaHuns Lkana oueHok

OGyvarowuiics BepHO OTBETWUN Ha 3agaHus 1-4. Mpu atom 5 3agaHue Omnu4Ho
MOXET ObITb peLleHO HEBEPHO M3-3a HE3HAYUTESbHOM OLLNOKN.

BepHo pelleHo 4 3agaHus. Xopouwio

BepHo pelueHo 3 3agaHus. Ydoenemeopu-
meJibHO

BepHo pelleHo meHee 3 3agaHuin Heydosnemeopu-

meJibHO
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TexHonorusa npoBeaeHns
[MMCbMeHHbIM ONpPOoC NPOBOAUTCA NMUCbMEHHO, B TeYeHue 2 akageMN4eCcKmx 4acoB.

20.2 NpomexyToyHasa aTrectauus

[MpomexyToyHasa aTTecTaumsa No QUCUUNIIMHE OCYLLECTBNAETCH C MOMOLLLIO CleayroLmX
OLIEHOYHbIX CPeaCTB: BONPOChI K 3a4eTy, KM

lNepe4yeHb BONPOCOB K 3a4eTy

1. lNoHATHE UMUTALMOHHOIO MOLENMPOBAHUSA CITOXHbLIX CUCTEM.

2. OcCHOBHble HanpaBfieHUss MMUTALMOHHOIO  MOAENUPOBaHUSA  (BEPOATHOCTHOE
MoAenupoBaHue, CUCTeMHas AMHaMuKa, [AUCKPETHO-COObITUMHOEe MoAenupoBaHue,
areHTHoe mMoLenupoBaHue).

3. O6wwue aTanbl MMUTALMOHHOIO MoAenupoBaHus. WIHCTpyMeHTanbHble cpeacTBa
UMUTALNOHHOIo MOAENMPOBaAHUA.

4. NcnblTaHme n nccnegoBaHne CBOUCTB MMUTALMOHHOW MOAENN.

5. HanpaBneHHbIN BbIYUCANTESbHBIN 9KCNEPUMEHT Ha UMUTALMOHHON MOAESN.

6. [MoHsaTMe cTatucTnyeckoro mogenupoBaHusi. OCHOBHble BWAbl CTAaTUCTUYECKOro
MOAEeNMPOBaHUSI.

7. JTanbl CTaTUCTMYECKOTO MOLENUPOBAHUA.

8. 3akoHbI pacnpegeneHus cnyyvyanHblX BENUYNH.

9. MeTtoa MoHTe-Kapno.

10. OCHOBHbIE MOHATUSA ANCKPETHO-COBBLITUMHONO MOAENTMPOBaHUS.

11. MogenupoBaHue crnyyYyanHbIX NPOLEeCCcoB.

12. Cuctembl maccosoro obcnyxusanusa (CMO). Knaccudpumkaumna CMO.

13. OcHoBHble xapaktepuctukn CMO.

14. OcHoBHble TUnNbl CMO u nx xapaktepuctukm (OgHokaHanbHass CMO c¢ oTkazamu wn
oXmaaHuem, MHorokaHanbHast CMO).

15. [InckpeTHO-coObITUMHOE MoaenupoBaHue B Anylogic

16. MNoHATUA CUCTEMHON AVHAMUKN.

16. OcHoBHble aTanbl pa3paboTkm Mogenn CUCTEMHON OUHAMUKN.

17. Ctatnctnyeckme meTobl BbIABMEHUS MPUYUHHO-CNEOCTBEHHbIX CBA3en. [locTpoeHue
KOTHUTUBHOW KapTbl.

18. lNocTpoeHne mogenu CUCTEMHON ANHAMUKN.

19. CuctemHoe mogenupoBaHue B Anylogic. NMpumepbl Mogenen CUCTEMHON OUHAMUKN.
20. OCHOBHbIE NOHATUSA areHTHOro MOAENNPOBAHNS.

21. Mogenv areHTa un cpeabl. MogennpoBaHue NnoBegeHUst areHToB.

22. AreHTHoe MmogenupoBaHue B Anylogic

KOHTpONnbHO-U3MepUuTenbHbIN MaTepuan (TMNOBOW BapuaHT)

1. CtatucTudeckne MetToabl BbisiBAEHUSA NPUYNHHO-CNEACTBEHHbIX CBA3eN. [TocTpoeHue
KOTHUTUBHOW KapTbl

2. OCHOBHble HanpaBfeHuUss MMUTALMOHHOIO  MOAENUPOBaHUSA  (BEPOATHOCTHOE
MOAEeNnMpoBaHMe, CUCTEMHAs AMHaMuKa, [AUCKPETHO-COObITMHOE MOoAenupoBaHue,
areHTHoe MoLenupoBaHue).

3. Mopgenu areHTta n cpeabl. MogenvpoBaHue NnoBeaeHUs areHToB.

TexHonorusi npoBeAeHUsi NPOMeXyTOYHOM aTTecTaumm
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I'Ipome>KyTo-|Haﬂ arrecrauma npoBognUTCcA NMCbMEHHO B TEYEHUE 2 aKkageMU4ecKmx 4acos.
KpVITepVIVI OLEeHKN OTBEeTOB Ha KOHTpOﬂbHO-M3MepMTeJ1bHblﬁ mMaTepuan
[ns oueHuBaHnA pes3ynbTaTtoB pa6OTbI MCNoJ1b3yeTCA 4-6annbHas wWwana: «OTIINYHOY,

«XOopoLwo», «kyaoBeTBOPUTESIbHO», «HEYOOBJIETBOPUTESTIbHO».
CooTHoLweHne nokasaTenen, KputepueB 1 LLKasbl OUeHNBaHNA pe3yribTaToB O6y‘-IeHI/IFI.

Kputepun oueHmBaHus Lkana oueHok

CTYOEHT AEMOHCTpUpYeT rnybokoe nOoHMMaHue TeMbl, ymeet Omnu4Ho
pacnpoCTpaHATb BblTEKAKOLME U3 TEOPUM BbIBOOBI A4S aHanus3a
9KOHOMMYECKON CUCTEMBI, BEPHO OTBEYaeT Ha 3 Bonpoca..
CTYOEHT LEMOHCTPUPYET MOHUMAHNE TEOPETUYECKNX MOSTOXKEHWUI Xopowo
TeMbl 1 6A30BbIX NOHATUI, HO AOMNYCKAaeT HETOYHOCTUN B OTBETAX,
OTBeYaeT Ha 2 Bonpoca .

CTYAEHT OTBeYaeT Ha OAMH BOMNpOC. Ydoenemeopu-
meJibHO

CTYOEHT AEMOHCTPUPYET HEMOHMMaHWE TEOPETUYECKMX OCHOB U | Heydoenemeopu-

6a30BbIX NOHATUI Kypca. mesnbHO

OueHka nNpoOMeXyTo4YHOM aTTecTaumm OpPMUPYETCH Kak MHTerpanbHas oueHka Mo
cnepytowen oopmyne:

QmeK - O’ 08(Qﬂa6l + a6 2 + 1a63 + a6 4 + Jla65) + O’SQnquM + O’3Q3al¢em

an/I OKpyrneHmn oueHK UCMNosib3yeTCA npaBuiio npaBuiibHOro OKpyrneHus.



