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1 Hessp, nuiannpyemMble pe3yabTaThl 00y4eHHs 110 AUCHHUIINHE (MOLYJII0)

Lenpro ocBoeHMs  OUCHUILIMHBI  «/IMUTAalMOHHOE  MOJEIMPOBAHUE»  SBIIAECTCS
dopMHpOBaHHE y CTYIEHTOB MAarucCTpaTypbl NPEACTaBIEHUH 00 OOMIMX METOH0JIOTUYECKUX
NPUHUMIIAX IIOCTPOEHUS M  aHajdu3a MaTEeMaTU4YeCKUX MOJelNed ¢ NpPUMEHEHUEM
UH(POPMALIMOHHBIX  TEXHOJOTHH. M3ydeHue AUCHUIUIMHBI  OOECIeuMBaeT  pearu3aluio

tpeboBanuit ®I'OC BO monydeHus cTyAeHTaMu 3HAaHUW C TPUMEHEHUEM METOJI0B MPUKIATHON
UH(POPMATUKH, MATEMAaTHUECKUX U UHCTPYMEHTAIBHBIX METO/IOB SKOHOMHUKH, MOJICTTUPOBAHUS U
MPOrHO3UPOBAHUS SKOHOMHYECKHUX U MPOU3BOICTBEHHBIX ITPOIIECCOB.

3amaun  OCBOEHHUS JHMCLHUIUIMHBI COCTOST B (hopMupoBaHMH NPO(ecCHOHATBHBIX
KOMIIETEHIIMM, COOTBETCTBYIOIIUX BHUIY Mpo(eccHoHaNbHON JAeATeIbHOCTH, Ha KOTOPBIN
OpUEHTUPOBaHA IIPOrpaMMa MarucTpaTyphl.

[TnanupyembIiMu pe3yibTaTaMu 00y4eHHUs MO IUCHUIUIMHE (MOAYIIIO), SIBISIFOTCS 3HAHUSA,
yYMEHMsI, HaBbIKU. [lepeueHp IIaHupyeMbIX pe3ysIbTaToB OOydeHUs MO JUCUUIUIMHE (MOIYJIIO),
COOTHECEHHBIX C IUIAHUPYEMBIMH pe3yJlbTaTaMUd OCBOEHHUS 00pa30oBaTeNbHOM IPOrpaMMBL,

npezcTaBieH B Tabnuue 1.

Tabnuna 1 — Komnerenuu, popmupyemblie B pe3ynbTaTe U3YyYeHUS TUCITUTUIMHBI (MOIYIIS)

Pe3ynbTaThl 00y4eHUs MO TUCIIUTUTHHE

Konu Kon n
Haspanue (dhopmyarpoBKa
OIIOII BO, opmynmposka HHIUKaTOpa Koxn
COKpaIIeHHOC KOMIICTCHIINHI JOCTHIKCHUSA peE3YIIb q)OpMyHHpoBKa pe3yibTara
KOMITIETEHIINH
Tara
09.04.03 OIIK-7 : Cnocoben | OIIK-7.1x : Pa1 3HaHHE | TEOPETHYECKUE OCHOBBI
«Ipuknagnas | ucrnonb3oBaTh Hcnons3yer MOJIENUPOBAHMS KaK
WHPOPMATHKA» | METOIBI HAYIHBIX JIOTUYECKUE Hay4yHOT0 METOAA
(M-I1H1) HCCIIENOBAHUN U METO/IbI, IIPHEMEI P16 | 3HaHMe | MaTeMaTHMYECKMX METOJOB
MaAaTEMATHUYCCKOT'O HAy4YHOTr O M METOJI0B KOMIIBIOTCPHOI'O
MOJEIUPOBAHUS B HCCIIEI0OBAaHUS U MOJICITUPOBAHHS
obmactu METO/I0JIOTMYECKUE P17 | Ymenue | amamusmposarts,
MIPOEKTUPOBAHMS U | MPUHLIMIIBI B CHCTEMATH3HPOBATh
yTpaBJICHUA obnactu 000011aTE HHOOPMAIIHIO 10
HH(POPMAIMOHHBIMU | IPOCKTHPOBAHUS U TIOMCKY HOBBIX MOJIeIeii i
cHUcTeEMaMH yHpaBIeHUS METOIIOB
MH(OPMALIOHHBIMHU COBEPILIEHCTBOBAHMUS
CUCTEMaMU APXUTEKTYPBI NPEATPUITUS
P8 HaBbik | BnaseHUs HHCTPYMEHTAMU
HcCIe0BaHus MOJeNeH U
MeTOJIaMu
COBEPIIIEHCTBOBAHHUS
aAPXUTEKTYPhI
MpEanpUsITHA, pa3paboTKH
CTpaTEruy €€ pa3BUTHUs
OIIK-7.2k : PS5 HaBwik | pa3paboTku
Mopaenupyet MMUTALMOHHBIX MOJIENEH,
yIpaBJIEeHUYECKHE OCHOBaHHBIX Ha
peeHust 1ist HCIOJIb30BaHUU
Pa3IUYHBIX COBPEMEHHBIX METOJIOB
MPOLIECCOB U MMUTAMOHHOTO
MIPOBOJUT UX MOJICJTUPOBAHUS
CPaBHUTEIbHBII PJI6 3HaHue | MaTeMaTUYEeCKUX METOI0B
aHaJIN3 ISt ¥ METOJIOB KOMITBIOTEPHOTO
TIPUHSTHSI PEIICHUN MOJICTTUPOBAHUS
P7 | Ymenue | aHanu3upoBarth,
CHUCTEeMaTH3UPOBATH U
00001maTh HHPOPMAITHIO IO
MTOVICKY HOBBIX MOJIEJICH U




METOJIOB
COBEpPILICHCTBOBAHUS
APXHUTEKTYPHI IPEIIPHUSITHS

OIl

OcymecTBuser
METOI0JIOTHYECKOE
000CHOBaHHE
HAY4HOTO
HCCIIeTOBAHUS

K-7.3k : P2

3HaHue

METOZOJIOTHIO TIOCTPOCHUS
MOJEJIEH CIOKHBIX CUCTEM

PJ13

3HaHue

MaTeMaTHYECKIE MOJCIN
ONTHMAJIBHOTO YIPaBICHUS
JUISL HEIIPEPBIBHBIX U
JIMCKPETHBIX IPOIIECCOB, HX
CpaBHUTEJbHBIN aHAIN3

PlI4

YMenune

MPUMEHATH CHCTEMBI
UMHTAIHOHHOTO
MO/JICTTMPOBAHUS JIsI
pelieHus 3agau
IIPOTHO3UPOBAHUS,
aHaJM3a, IOKCKa
ONTHMAJIBHBIX
YIpaBIEHYECKUX PEIICHUH

P/I5

HaBrix

pazpaboTku
HMUTAIMOHHBIX MOJCIICH,
OCHOBAHHBIX Ha
HCIIOIb30BaHUH
COBpPEMEHHBIX METOJIOB
MMHTAILIHOHHOTO
MOJICITUPOBAHHS

B nmponecce OCBOCHUA OJUCHUINIMHBI PEIOAOTCA 3aJadd BOCIIMTAHUA TapMOHUYHO

Tabmuua 1.2 — I{eneBbie OpueHTHPHI BOCTIUTAHHS

Pa3BUTOM, MATPUOTUYHONW M COIMAIBLHO OTBETCTBEHHOM JUYHOCTH HA OCHOBE TPAIMIIMOHHBIX
POCCHICKHX JTyXOBHO-HPABCTBEHHBIX U KYJIbTYPHO-UCTOPUICCKUX IICHHOCTEH, TPECTABICHHBIC
B TaOnuie 1.2.

BocnurareabHble 3a1a41

@®opMuUpOBaHUE IEHHOCTe

IleneBbie OpUEHTHPBI

(I)OpMHI)OBaHI/Ie rpamancxoifl MO3UIUU U TTATPUOTU3MA

PazBurne NnaTpuoTrU3Ma u Fpa)K,Z[aHCKOﬁ
OTBECTCTBCHHOCTHU

CozupaTenbHblil TPy

JMCIUTUITMHUPOBAHHOCTH
WunuBuyansHOCTH

®opMHUpPOBaHUE TYXOBHO-HPABCTBEHHBIX LIEHHOCTEM

DopMUPOBAHUE OTBETCTBEHHOI'O
OTHOLICHHUS K TPYLY

CozunaTenbHbIi TPy

BHuMaTenbHOCTE K JCTAIIM

®opMHpoOBaHNe HAYYHO

o MUPOBO33PEHUA U KYJbTYPbI MBIIIIJICHUSA

(DOpMI/IpOBaHI/Ie OCO3HaHusA ICHHOCTH
HAyYHOI'0O MUPOBO33PEHUSA U KPUTUICCKOI'O
MBIIJICHUA

I'ymanuzm

CucteMHOE MBIIIJICHHE

@DopMuUpoBaHNe KOMMYH

HKATUBHBIX HABBIKOB U KYJIbTYPbI OﬁllleHI/Ifl

®opMHupOBaHUE HABBIKOB ITYOJIUIHOTO
BBICTYIIJICHUS U NIPE3EHTAL[MM CBOUX HJEH

Bzanmomomonis u
B3aUMOYBaXKEHHE

‘YMeHue paboTarh B KOMaH/E U
B3aHMOIIOMOIIIb




2 Mecto aucuuniauHbl (MoayJsi) B ctpykrype OIIOIT

Hucuumnnza «MMuTanimoHHOe MoAenIupoBaHue» OTHOcUTCS K bioky 1 Jlucuuminss

(MozynM) yueOHOTO IJIaHa.

3. O0beM JUCHMILIMHBI (MOXYJISA)

O0beM JAUCLHHMITIIMHBI (MOILYHSI) B 3a4CTHBIX CIHHUIAX C YKAa3aHUCM KOJIMYCCTBA
AKaICMUYCCKUX YaCOB, BBIACJICHHBIX Ha KOHTAKTHYIO pa60Ty C 06y‘laIOH_[I/IMI/IC${ (HO BuUaamM

yueOHBIX 3aHSATUI) U HA CAMOCTOSATEIBHYIO paboTy, IPUBEICH B TabmuIe 2.

Ta6mmma 2 — O0mas Tpy10eMKOCTb JTUCITUATIITUHBI

Tpyno- O0beM KOHTaKTHOH paboTEI (Jac)
Cemectp | emKocTh
HazBanue ®opma (OI/[?;I/(I:) ) Bueaynu- CPC ®opva
OIIOII BO Oiﬁf- Yacts YII Kype AynutopHas TopHas 2:3;
(390, B.E) Bcero
0300) nex. | mpak. | ma6. | ITA | KCP
09.04.03
IIpuxnannas 0d0O MO1.B.JIB.A 4 3 37 0 36 0 1 0 71 I3
nHdpopmaTuka

4 CTpyKTypa U co/iepKaHue ITMCUMILTHHBI (MO1YJIs1)

4.1 CTpykTypa aucumnjanHbl (MoayJs) niass QPO

TemaTudeckuil miiaH, OTpaKAOUIMN COAEpKAHUE TUCHUUIUIMHBI (TIEpeUeHb pa3/iesioB
TeM), CTPYKTYPUPOBAHHOE I10 BUJaM Y4€OHBIX 3aHATHI C YKa3aHHEM UX 00bEMOB B COOTBETCTBUU
¢ y4eOHBIM IIaHOM, MpHBeieH B Tadmuie 3.1
Tabnuma 3.1 — Paznensl TUCHUIUIMHBL (MOAYJIS), BUABI YUeOHOM NeATeIbHOCTH U POPMBI

Tekymero Koutpodis st OPO

n

Kon pe- Ko:1-Bo uacoB, oTBe/1IeHHOE Ha
dopma
No HazBanue Tembl 3yJIbTaTa
Jlex [pakr JIab CPC TEKyHIEro KOHTPOJIS
00yUeHNUs
. Pa1
[Toctpoenue moaeneit Al
P2, OTYET O BBIMTOJHCHUN
1 | npou3BOICTBEHHBIX 0 10 0 17 >
HPOLECCOB PJ6, MPAaKTUIECKON paboTh
P P17, PLI8
PJi4,
2 AHaN3 IMUTAUOHHBIX P16 0 10 0 18 OTYET O BBHITIOJHEHUU
CHUCTEM MOJIEJMPOBAHUS ¢ MPAaKTUIECKON pabOTh
e PJ17, PJI8 p P
Jnnamugeckoe
3 | MorempoBanye THTIOBBIX P/3, 0 8 0 18 OTYET O BBHITIOJHEHUN
3BEHBEB ITPOU3BOICTBEHHBIX P6, P18 MPAaKTUIECKON pabOTh
CHCTEM
HNmuraumnonHoe
PS5, OTYET O BBITOTHCHUH
4 | MoJeNMMpOBaHNE TUIIOBBIX 0 8 0 18 .
PJ16, P11 NPaKTUYECKOH paboTHI
MTPOU3BOJICTBEHHBIX CHCTEM
Hroro no Tadmme 0 36 0 71

4.2 Copep:xanne pa3aejoB ¥ TeM JUCHHIUIHHBI (Moay.as) Aiass ODPO

Tema I Ilocmpoenue mooeneti npou3800CMBEEHHBIX NPOYECCOS.

Conepsxanne TemMbl: Mozenu popMUpPOBaHUS ONTUMAIBLHOTO accopTuMenTa. [locTpoenue
MojieJiel TOTUCTUKU U pucka. MojaenupoBaHue 3aqad yrpaBlieHUs (UHAHCOBBIMU MOTOKAMHU.



MonenupoBanue (UHAHCOBO-I)KOHOMHUYECKOU ACITETLHOCTH MPEATPUATHS. MoIenu yrpaBieHUs
KOPITOPATHBHBIMH ITPOTPaMMaMHU.

@opMBI ¥ METOJBI TPOBEACHHS 3aHITUH 1O TeMe, MPUMEHSIeMble 00pa30BaTeIbHBIC
TEXHOJIOTUH: MPaKTHUYECKas paboTa.

Bunbel caMocTOsATENBHON TIOJTOTOBKM CTYJACHTOB MO T€ME: MOJITOTOBKA K MPAKTHUYESCKUM
paboTram.

Tema 2 Ananuz umumayuoHHbIX CUCEM MOOETUPOBAHUSL.

Conepxanre  Tembl:  AHaIM3  MHCTPYMEHTAJIbHBIX  CPEIACTB  MMHUTAIMOHHOTO
MozaenupoBanus. [IpakThuueckoe TNPUMEHEHHE Cpell HMHUTAlMOHHOTO  MOJEIHPOBAHUS.
[TocTpoeHrEe MMHUTAIMOHHBIX IMPOILIECCOB JJIsl 3aa4 MPOHW3BOJACTBA U OuzHeca. KOMIUIEKCHBIN
MOAXO0/ K TECTUPOBAHUIO HMHUTAIIMOHHON MOoieNd. TakTHuecKoe IiIaHnpOBaHUE UMUTAIIMOHHOTO
skcriepuMenTa. OmnucaHue: YUYaCTHUKM TOTOBST MPE3CHTALMI0O 00 OCHOBHBIX BO3MOXKHOCTSIX
HanOoJiee MOMYJIAPHBIX CPeJl U CUCTEM MMUTAIMOHHOTO MOICIUPOBAHUS U d(PPEKTUBHOCTH HX
MPUMEHEHUS MIPHU PEIICHUH PAa3IMYHbIX TPOU3BOACTBEHHBIX 33]1a4, MOJCIUPOBAHUU MTPOLIECCOB U
CHUCTEM NPOU3BOACTBEHHON NEATEIBHOCTH, IEJIECOOOPA3HOCTH BKIIFOYCHHUS CHCTEM B KOHTYP
WH(OPMAIIMOHHONW CHUCTEMBI TMPEANPHUATHS, HacTCI HHPOPMAIMOHHBIM 0030p MO TEeMaTHKE
BBICTYIUICHHUS, aHAJIU3 OCHOBHBIX MAPAMETPOB CPeJl MOJCIUPOBAHHUSI.

@dopMBI ¥ METOJBI TPOBEACHHS 3aHITHHA 10 TeMe, NMPUMEHSIEMbIe 00pa30BaTeIbHBIC
TEXHOJIOTHH: TIPaKTUYEeCKas padborTa.

Buapl camocToATenbHON MOATOTOBKY CTYIEHTOB IO TE€ME: MOATOTOBKA K MPAKTUYECKUM
paboTram.

Tema 3ﬂMHClM1/lLl€CK0€ ManﬂMPOSGHue munoevlx 36eHbeB I’lpOM36OOCI’I’l€€HHle cucmem.

Coneprxanue TeMbl: DKCIEPUMEHTAIBHOE HCCIIEJOBAHNE 3aKOHOMEPHOCTEH U TIPOIIECCOB
B IPOM3BOJICTBEHHBIX CHCTEMax B MHTEpecax MOCTAaHOBKHU M PEIICHHS MPSIMBIX U 00paTHBIX 33134
HPOEKTUPOBAHUM. .

@®opmBl U METOHABI NPOBENCHHS 3aHATHH 10 TeMe, NpHMEHseMble 00pa3oBaTeNbHBIC
TEXHOJIOTHH: MpaKTU4yecKas padbora.

Bunsl camocTosTenbHON MOATOTOBKU CTYIEHTOB IO TeMe: MOJArOTOBKA K MPAKTUYECKUM
pabotam.

Tema 4 Umumayuonnoe mooenruposanue munogulx Npou3800CmMeeHHbIX CUCEM.

Conepxxanue TeMbl: MeToA HMMHMTAlMOHHOTO MOJETUPOBAHUA M €ro OCOOEHHOCTH.
ITonsTHE O MOACIIbHOM BPECMCHU. MexaHu3M OPOABHKCHUSA MOACIIBHOTO BPEMCHHU. I[I/ICerTHI)Ie
U HeNpepbIBHbIE UMUTALIMOHHBIE MoJeu. Moaenupyromuil anroput™. MIMuTanmoHHast MOJeNb.
HpO6J'ICMI)I CTPATCTUYCCKOI0 W TAKTHUYCCKOI'0 IJIAHUPOBAHUA HUMUTALIMOHHOI'O SKCIICPUMCHTA.
OcCHOBHBIE 3Tallbl WMHUTALMOHHOTO MojenupoBaHus. OOmas TeXHOJOrMYecKass Cxema.
MopnenupoBanue B cpeae Simulink (MatLab).

@®opMbl U METOABI MPOBEACHUS 3aHATUI MO TeMme, MpUMEHseMble 00pa3oBaTeIbHbIE
TEXHOJIOTHH: MpaKkTU4yecKas pabora.

Bunsl camocTosTenbHON MOATOTOBKU CTYIEHTOB IO TeMe: MOJArOTOBKA K MPAaKTUYECKUM
pabotam.



5 Meroauveckne YyKazaHusl AJds OOYYAKOINMXCH MO M3YYEHHI0 H PpPealu3alnuu
AMCUUIJIMHBI (MOIYJIs1)

5.1 Meroanueckue peKOMeHAAUMH OOYYAWIIUMCH M0 M3YYEHHI0 IMCUMIUIMHBI M IO
o0ecreYeHN 0 CAMOCTOSITEJILHOM PadoThI

CamocrosarenbHass pa0oTa CTyJeHTa 3aKJIIOYaeTCs B OCBOCHHUH TEOPETUYECKOTO U
NPaKTHYECKOT0 MaTepHaja Mo UCIOIb30BaHUIO CPE/l U CHCTEM MMHUTAIIMOHHOTO MOJICITHPOBAHUS
B CBOeH TPOQPECCHOHATBHONW JAEATeTbHOCTH. B CBS3M C OYEHb JOPOro CTOMMOCTHIO
JHMLEH3HOHHOTO MPOTPaMMHOI0 O0ECHEeYeHHsI U OCOOCHHOCTSIMM KOHTHHICHTA MarhCTpaTyphl
(MpakTHUYECKH BCE CTYACHTHI pPabOTAarOT, BEUEPOM Yydarcs) 3aJaBaTb Ha CaMOCTOSITEIbHOE
OcBOEHHE (B [OMAIIHUX YCIOBHAX WIM B KOMIBIOTEPHOM IIEHTPE) KaKHUX-THOO OJIOKOB
IPOTPaAMMHOTO MPOAYKTA HE MPECTABISACTCS BO3MOKHBIM.

3aganue 1. CuCTEMHBIH MOIX0/] K MOJICIIMPOBAHUIO ITPOIIECCOB IIPOU3BO/ICTBA.

3amanne 2. Opranuzanus mpolecca BHEAPEHUS HH(POPMAIMOHHBIX CHCTEM B
HPOU3BOACTBO.

3ananue 3. MHpOpMaLIMOHHBIE CUCTEMBI TTOIIEPYKKH ITPOU3BO/ICTBA.

3ananue 4. MaremaTndyeckre METObl B YIPABICHUN U SKOHOMUKE

3ananue 5. OCHOBBI TEXHOJIOTUN IPUHSITHS PEILICHUH.

3aganue 6. CucreMa NpUHIMIIOB OpraHU3aluy IPOU3BO/ICTBA.

3ananue 7. MeToauKa OLIEHKH U aHaJIM3a YPOBHS OpraHU3aluy POU3BO/ICTBA.

3ananue 8. IHTepHET-NPOEKTHPOBAHUE KaK HHCTPYMEHT YIpPaBJICHUs

3ananue 9. CoBpeMEHHbIE TEXHOJIOTUU OPTaHU3allMOHHOTO Pa3BUTHSL.

3aganue 10. CoBpeMeHHbIE KOHLEMIMM W METO/Abl ONTHMHU3ALUU OU3HEC-IPOLIECCOB.
['moGanpHbIe KOHLIENIMH ONITUMHU3AIH OM3HEC-CUCTEM

3aganue 11. CoBpeMeHHbIE KOHLEMIMM W METOAbl ONTHMM3ALUU OU3HEC-NPOLECCOB.
MeToapl aHanM3a U ONTUMH3AINH IPOIIECCOB

3ananue 12. [ToctpoeHue cucteM ynpaBieHHUs 3HAHUSMHU.

3amanwue 13. [Iporno3upoBanne pa3BUTHSI OM3HEC-TIPOIIECCOB U TIPOU3BOJICTBA B YCIOBHIX
rio0anu3anuy SKOHOMHUKA

3amanne 14. lVMmuTanmMoHHOE MOJIIENIMPOBAHUE KaK WHCTPYMEHT MOJICIHPOBAHUS
MPOM3BOJICTBEHHBIX IPOLIECCOB .

5.2 OcoOeHHOCTH OpraHu3anuu OO0y4YeHHs JJs JMI C OrPAHUYEHHBIMH BO3MOKHOCTAMH
310pPOBbSI U HHBAJIH/I0B

[Tpu HEOO6X0IMMOCTH OOYUAIOIIMMCS U3 YHCIIA JIUL C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMU
3/10pOBbsI ¥ MHBAIMJIOB (I10 3as1BJICHUIO O0y4aIOUIerocs) MpeaocTaBisieTcs yueoHas
uHpOpMalKs B JOCTYNHBIX (pOpMax C yUeTOM UX UHAUBUAYAIBHBIX MCUXO(PU3NIECKUX
0COOEHHOCTEH:

- JUIs JIUIL C HAPYLIEHUSMU 3pEHMS: B Ie4aTHOH (popme yBennueHHbIM IpupTOM; B hopMe
NIEKTPOHHOIO  JOKYMEHTAa;  WMHIUBUAYalbHbIE  KOHCYJIbTAlUM  C  IPUBJICUYECHUEM
TU(dI0CYpIOTIEPEBOIUNKA; MHANBUAYAIbHbIE 331aHNSI, KOHCYIbTALIUH U JP.

- 17151 ML C HApYIICHUSIMU CiTyXa: B IeyaTHOH (hopMme; B popMe 3JEKTPOHHOTO JOKYMEHTA;
WHAMBUAYalIbHbIE KOHCYJNbTAIUM C TPUBJICUEHUEM CYpAONEPEBOJUNKA; HWHAMBHUAYaJIbHbIE
3a/laHusl, KOHCYJIbTALUU U JIp.

- 17151 JIUI] C HApYILIEHUSIMU OMIOPHO-JIBUTATEIILHOTO arnmapara: B ne4atHoii oopme; B popme
AJIEKTPOHHOIO JJOKYMEHTA; MHANBUIyaJIbHBIE 3a/1aHNUs, KOHCYJIBTALIUU U AP.



6 ®oHI OLEHOYHBIX CPEICTB JJIfl MPOBEJIEHUN TEKYIIEero KOHTPOJIsI U MPOMeXKYTOYHOMI
arTecTalMU O0YYAOIIMXCH 10 IUCHUIIMHE (MOLYJII0)

B coorBerctBun ¢ TpeboBanmsimu PI'OC BO mns arrectaumu oOydarommxcs Ha
COOTBETCTBHE HX NEPCOHATBHBIX JOCTIDKCHHH IUIAHUPYEMBIM pe3yibTaraM OOydeHHus 10
JUCHUTUTMHE (MOAYIIO) CO3AaHbl (POHIBI OLIEHOUHBIX CPEACTB. THIIOBBIE KOHTPOJIBHBIC 3aJaHUS,
METOJIMYECKHE MaTepHaibl, ONpPECIIOINe IPOLEeIyphl OICHWBAHHMA 3HAHWHA, YMEHUH WU
HaBBIKOB, a TAK)KE KPUTEPUH U NIOKA3aTeIH, HEOOXOAUMBIE [T OLIEHKU 3HAHUH, YMEHUH, HABBIKOB
M XapaKTepusymomue dTanbl  (GOpPMHpPOBAaHUS KOMIICTEHIMH B  IPOIECCE OCBOCHUS
00pa3oBaresibHON MpOrpamMMmBbl, ripeacTaBieHsbl B [Ipunoxenun 1.

7 YueOHO-MeToauYecKoe U MH(POPMAITMOHHOE o0ecnevyeHne TUCIUILTHHBI (MO1YJIA)

7.1 Ocnoenaa numepamypa

1. Akomos, A. C. IMUTalMOHHOE MOCIUPOBAHKE : YUCOHUK U MPAKTUKYM ISl BY30B /
A. C. AkonoB. — 2-¢ u3a., nepepab. u jgom. — Mocksa : M3garensctBo HOpaiit, 2026. —
426 c. — (Boiciiee obpazoBanue). — ISBN 978-5-534-18379-5. — Tekcrt : 3meKkTpOHHBIA //
ObpazoBarenbHas mnatdopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/583403 (mata
obpamienus: 19.05.2026).

2. boes, B.Jl. MmuTanuoHHOE MOICIUPOBAHUE CHCTEM : YYEOHUK i BY30B /
B. 1. BoeB. — Mocksa : M3narensctBo IOpaiit, 2026. — 253 ¢. — (Bsicmiee oOpa3oBanue). —
ISBN 978-5-534-04734-9. — Tekcr : snekTpoHHbIN // OOpazoBarenbHas miuatdopma HOpaiT
[caiiT]. — URL: https://urait.ru/bcode/598767 (nara oopamenus: 19.05.2026).

3. Bonkoa, B. H. Teopus uHQOpPMAIMOHHBIX MPOILECCOB M CHCTEM : YYEOHUK H
npakTukyMm Uit By30B / B. H. BonkoBa. — 2-e u3z., nepepad. u gorn. — MockBa : M3naTenscTBo
IOpaiit, 2026. — 447 ¢c. — (Bricmee obpazoBanue). — ISBN 978-5-534-05621-1. — Teker :
ulekTpoHHBIH  //  OOpaszoBarenpHass  miatdpopma  FOpait  [caiit]. —  URL:
https://urait.ru/bcode/583135 (mara obpamienus: 19.05.2026).

7.2  /lononnumenvnasa numepamypa
1. BomkoBa, B.H. VYmnpaBneHue B OTKPBITBIX CHCTeMaX : Y4eOHHK Juisi BY30B /

B. H. BonkoBa. — MockBa: WzmarensctBo  IOpaiit, 2026. — 566 c.—  (Bricmee
oOpaszoBanue). — ISBN 978-5-534-18060-2. — Texkct : anexkTtpoHHbI // OOpazoBaTenbHas
miatdopma IOpaittr  [caiit]. — URL: https://urait.ru/bcode/589470 (nmara oOparieHus:
19.05.2026).

2. Topoxanuna, E. V. UmutanmonHoe moaenmupoBanue : yueOHuk / E. 1. T'opoxannna,
E. A. borganoBa. — 2-e u3n. [nomn. u nepepad.]. — Camapa : III'YTH, 2023. — 300 c. — ISBN
978-5-907336-48-3. — TekcT : 2neKTpOoHHBIH // JIaHb : 3JeKTPOHHO-OMOIMOTEYHAsT CUCTEMa. —
URL: https://e.lanbook.com/book/411686 (mara obpamenus: 25.05.2026). — Pexxum moctyma:
JUISl aBTOPH3. TOJIb30BaTEIIEH.

3. Hpesc, 10.T. HmuranuoHHoe MOJeIMpOBaHUE : yueOHOe mocoOue st By30B /
1O.T. ipesc, B. B. 3omorapés. — 2-e¢ usn., ucnp. u jpom. — Mocksa : U3narensctBo FOpaiir,
2026. — 136 c.— (Bwicimee oOpa3oBanue). — ISBN 978-5-534-11385-3. — Tekcr
anekTpoHHbld  //  OOpazoBatenpHass  miatdpopma  IOpaitr  [caiit]. —  URL:
https://urait.ru/bcode/587163 (nara oopamienus: 19.05.2026).

4. KowmmbrotepHoe MmonenupoBaHue : yueOHuk / B.M. I'panos, I'.B. Oseukun, I1.B.
OgseukuH, U.B. PygakoB. — Mocksa : KYPC : UHOPA-M, 2026. — 264 c. - ISBN 978-5-906818-
79-9. - Tekcr : osnektponnbii. - URL: https://znanium.ru/catalog/product/2211866 (nata
obpammenus: 31.05.2026)



7.3 Pecypcol unghopmayuonno-menekommynuxayuonnou cemu '""Hnmepnem',
6KII0uas npogheccuonanbHvle 0azvl OAHHBIX U UHDOPMAUUOHHO-CRPABOUHDLE
cucmemul (npu HeodXO0UMOCMU):

O6paszoBarenbHas miatdopma "FOPAUT"
DnekTpoHHO-O0nbroreunas cucrema "ZNANIUM.COM"
DnexTpoHHO-O0ubmuoreyHas cucrema "JIAHB"

4. Open Academic Journals Index (OAIJI). [IpodeccuonanpHas 6aza gaHHBIX - Pexum
nocryna: http://oaji.net/

5. Ilpesunmenrtckas OuOmmoreka wuM. b.H.Empnmna (06a3a [maHHBIX pa3IuYHBIX
npodeccuoHambHBIX 00nacTeil) - Pexxum nocryna: https://www.prlib.ru/

6. HudopmammonHo-crnpaBoyHas cuctema "KoncympranTt Ilmtoc" - Pexxum mocryma:
http://www.consultant.ru/
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8 MarepuajbHO-TeXHHMYECKOe oO0ecneyeHHe MUCUMIVIMHBI (MOAYJis) W IepeyvyeHb
HHG(pOPMANMOHHBIX TEXHOJOTHI, UCMOJb3yeMbIX NMPH OCYILECTBJIEHUN 00pa30BaTEeIbHOIO
npouecca no JMCUMIvInHe (MO1YJII0), BKJIKYAs MlepevyeHb MPOrpaMMHOro odecre4eHust

OcHOBHOE 000pPYIOBAHUE:

e MynbTUMenuiiHbIH KOoMIUIEKT Ne2 B coctaBe:mpoektop Casio XJ-M146,5kpan
180*180,kperieHne MOTOJI0YHOE

e O0naunblii MmonuTop 23" LG CAV42K

¢ O6maynbiii Moautop LG Electronics uepHslii +ki1aBuaTypa+Mpliib

¢ Ycunutenb-pacnpeaenutens Kramer VP-200N 1:2

[IporpammHoe obecnieueHme:

o Anylogic 7.1 University + Anylogic University Researcher




MUHOBPHAYKHU POCCHUN
BJIAJIUBOCTOKCKMII TOCYJIAPCTBEHHBI YHUBEPCUTET
HAYYHO-OBPA30OBATEJIbHBIN IIEHTP "MUCKYCCTBEHHBII UHTEJJIEKT"
@DOoH/] OLIEHOYHBIX CPEICTB
JUISl IPOBEJICHUSI TEKYILET0 KOHTPOJISt
Y IPOMEXKYTOYHOM aTTECTAlMU MO TUCHUILINHE (MOIYIIIO)

NUMUTAIIMOHHOE MOJAEJINPOBAHUE
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dopma 00ydeHus
OuHas
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1 Ilepedennb (popMHEpyeMbIX KOMIIETEH M

Haszsanne OITOII BO,
COKpalleHHOe

Kon u popmynupoBka KoMHeTeHIN

nu

Kon u popMynrpoBka HHANKATOPA TOCTIKCHUS
KOMITCTEHITHU

09.04.03 «IIpuknanHa
s MHPOPMATHKA»
(M-IIN)

OIIK-7 : Croco0OeH HCII0Ih30BaTh
METOJIbI HAYYHBIX HCCIICOBAHUN U
MaTEeMAaTHYECKOTO MOJICIIUPOBAHHUS
B 00JIACTH MPOSKTUPOBAHUS U yIIpa
BJICHUS MH(DOPMAITMOHHBIMU CHUCTE
MaMu

OIIK-7.1k : Ucmionp3yeT J0rudecKue METOIbI, T
pHUEMBI HayYHOT'0 UCCIIEI0BAHUSA M METOJ0JI0T Y
€CKHe MPHUHIMITB B 001aCTH IPOESKTHPOBAHHUS U
yIpaBJeHusi ”HPOPMAMOHHBIMH CHCTEMaMH

OIIK-7.2k : MogenupyeT ynpaBieHUECKUE pele
HUS IS pa3lUYHbIX IPOLIECCOB U MPOBOAUT UX
CPaBHUTEbHBIN aHAIN3 JUI NIPUHSITHS pelIeHUN

OIIK-7.3k : OcymecTBiseT METOJ0JIOrHYECKOe

000CHOBaHME Hay4YHOIr'0 MCCJICAOBAHUA

Komnerennus cuntaercs: chopMUPOBAHHOM Ha JTaHHOM dTarie B cliy4yae, €CIi OJTy4eHHbIe
pe3yibTaTtel OOydYeHHMs [0 [UCLUIUIMHE OLICHEHbl IOJOXHUTEIbHO (JUara3oH KpUTEpUEB
OLICHUBAHMSI PE3YIbTATOB O0YUEHUS «3aUTEHO», «YAOBIETBOPUTEIBHOY, «XOPOILO0Y», KXOTIUYHOR).
B ciydae oTcyTrcTBUS MOJIOKUTEIHHOM OLIEHKM KOMIIETEHIMS Ha JAHHOM 3Tale CUUTAETCs

Hec(OPMUPOBAHHOM.

2 [loka3aTe/iu OLleHUBAHUS NJIAHUPYEMBbIX Pe3yJIbTATOB 00y4YeHHUs

Komnerennus OIIK-7 «Crioco0GeH 1cnonb30BaTh METO/IbI HAYYHBIX UCCIIEI0BAaHUN U
MaTeMaTHYeCKOro MOJICIMPOBAaHUS B 00JIACTH IPOEKTUPOBAHUS U YIIPaBICHUS
UH(POPMALIMOHHBIMHA CUCTEMaMI»

Ta6muma 2.1 — Kpurepuu OlleHKH WHIUKATOPOB JIOCTHKEHUS KOMITCTCHIIHH

Kon u popmynipoBka HHAMKAT
opa JOCTH)XEHHS KOMIIETSHIINU

Pesynbrar

Kputepun oneHHBaHMS Pe3yIbT
aToB O0yJYCHUS

OIIK-7.1k : Ucnone3yeT oruy
€CKHe METObI, IPHEMBI HAYYHO
T'O MCCJICIOBAHUS K METOI0JIOT
MYECKHE PUHIHIBI B 007IaCTH
MPOEKTUPOBAHUS U YIIPABIICHUS
MHQOPMALMOHHBIMU CHCTEMaM
u

TCOPECTUICCKHUC OCHOBBI MOJCIIN
POBaHU KAK HAYYHOI'O ME€TOAa

copMupoBaBIIeecs 3HAHNE T
OPETUYECKUX OCHOB MOJIEIHPOB
AHMS KaK HAyYHOT0 METoa

MaAaTEMaAaTUYCCKUX METOJ0B U ME
TOAOB KOMIIBIOTEPHOTO MOJACIIN

CcopmupoBasieecs: 3HaHHE Ma
TEMaTHYECKUX METOJIOB I METO
JIOB KOMIIBIOTEPHOTO MOJIEIIUPO
BaHMS

AHAJM3UPOBATH, CHCTEMATH3HD
oBaTh U 00001aTh UHOPMALIU
10 10 TIOMCKY HOBBIX MOJIENICH U
METOIOB COBEPIIICHCTBOBAHUSI &
PXHUTEKTYPBI TIPEIIPHUSATHS

Cdopmuposasmieecs: ymeHHE a
HAJIU3UPOBATh, CHCTEMATH3HPO
BaTh U 000011aTh HH(OPMAIIHIO
T10 MONCKY HOBBIX MOI[EJ]ei/JI nMm
€TOJIOB COBEPIIICHCTBOBAHUS ap
XUTEKTYPBI PEATPUATHS

BJIaACHUS I/IHCprMeHTaMI/I HUCC

JICAOBAHUS MOJICJICH M METOAaM
nu COBepH_IeHCTBOBaHI/Iﬂ apaneK
TYpBI IPEANPHUATHS, Pa3padOTK

W CTPATErvy €€ pa3BUTHUSA

CdopmupoBasiieecs BiagecHHe
I/IHCprMeHTaMI/I HUCCJICA0OBAHUA
MOJIEJIe U METOJJaMU COBEpIIIEe
HCTBOBAHUS apXUTECKTYPHI IIPe]T
MPUATHUS, Pa3padOTKU CTPATETH
U €€ Pa3BUTHUSA

OIIK-7.2k : Mogenupyer ynpas
JIEHYECKHE PELICHHUs AT pa3iu
YHBIX MPOIECCOB U NPOBOAUT U

pa3pa60TI<H HUMHUTAIIUOHHBIX MO
neﬂef/i, OCHOBAaHHBIX Ha UCII0JIb3

PesynbraThl 00y4eHUs 10 TUCIUILIHHE
Ko | Tmu
I I
pe | pe
3- 3-
Ta | Ta
PL o
1

e
Pl 3H
6 aH

ue | poBaHHA

vy
PI | me
7 HHA

e
PII Ha
8 BBI

K
P e
5

K

OBaHUU COBPEMCHHBLIX MCTOJI0B

copMupoBaBIIeeCs BiIaJeHUE
HaBBIKaMHU pa3pabOoTKU MMHUTAILL
MOHHBIX MOJIeJICH, OCHOBAaHHBIX




X CPaBHHTEJIGHBIN aHATU3 JUIS 1T MMHTAIIMOHHOT'O MOJISIMPOBaH | Ha UCIIOJIb30BAHUH COBPEMEHH
PHUHSATHUS PELICHU nst BIX METOJIOB UMHTAIMOHHOTO M
OJIeNAPOBAHUS
CdopmupoBasiieecs: 3HaHHE Ma
3H | MareMaTHYeCKUX METOJIOB M Me
P/ TEMaTHIECKUX METOIOB 1 METO
aH | TOIOB KOMIBIOTEPHOTO MOICITH
6 JIOB KOMIBIOTEPHOTO MOJAEIIHPO
ne | poaHums
BaHUA
CdopmupoBasmieecs: ymeHne a
aHATM3UPOBATH, CHCTEMATU3UD
Y HaJIN3UPOBATh, CHCTEMATH3HPO
oBaTh M 0000maTE MHPOPMAIH
P | me . BaTh U 0000IIaTh HHHOPMAITHIO
0 TI0 TIOWCKY HOBBIX MOJICIEH H .
7 HU IO TIOWCKY HOBBIX MOJICNIEH B M
METOJIOB COBEPIICHCTBOBAHHUS a
e €TOJIOB COBEPIICHCTBOBAHUS ap
PXUTEKTYPHI IPESATIPUATHS
XUTCKTYPBI TPSATPHUITHS
OIIK-7.3k : OcymecTBIsIeT MET 3H copMupoBaBIICeCS 3HAHIE ME
PA METOO0JIOTUIO TIOCTPOEHUS MOJL
0J10JI0TUYECKOe 000CHOBAaHHE H aH . TOJIOJIOTUH TIOCTPOCHHUS MOJIEIIE
2 eJIeH CIIOKHBIX CUCTEM N
Ay4YHOTO HCCIIEAOBAHUS ue 1 CIIOXKHBIX CHCTEM
chopMupoBaBIIeeCs 3HAaHNUE Ma
MaTeMaTH4ecKHe MOJEIN ONTH .
TEMaTHYECKUX MOJIeTIel OITUM
3H | MaJbHOTO YIIPaBJICHUS IS HEll
PA AJILHOT'O YIIPAaBIICHUS ISl HETIP
aH | pepBIBHBIX U JUCKPETHBIX MIPOIL]
3 N €PBIBHBIX U TUCKPETHBIX IIPOILE
uc €CCOB, UX CPABHUTCIIbHBIN aHaJl v
H3 CCOB, UX CPABHUTCJIbHBIN aHAJIN
3
chopMHUpOBaBIIIceCsS YMEHHUE TP
MMPUMEHATH CUCTEMbI UMUTALINO
v UMECHSATH CHCTEMBI IMHTAITIOHH
HHOT'O MOJICITUPOBAHUS IS pe
P | me OT0 MOJICNAPOBAHMUS IS PEIICH
[ICHUS 33124 IPOTHO3UPOBAHUS
4 HU Us 33/1a4 IPOTHO3UPOBAHMUS, aH
, aHAJIM3a, TIOUCKA ONTAMAJBHBI
e o anm3a, TOUCKa ONTHMAIBHBIX Y
X YIPABICHYCCKUX PEIICHHH .
MIPaBJICHYCCKIX PEIICHUI
chopMupoBaBIIeeCs BIaCHIEC
pa3pabOTKK IMHUTAIIIOHHBIX MO
. HaBBIKAMU pa3pabOTKH UMHTAI
Ha | memeif, ocHOBaHHBIX Ha UCTIOJIB3 .
PA HMOHHBIX MOJIEJIEH, OCHOBaHHBIX
BEl | OBaHMH COBPEMECHHBIX METOJIOB
5 Ha UCIOJIb30BAHUU COBPEMEHH
K HMMHTAIMOHHOTO MOJIEITMPOBaH
us bIX METOJ0B UMHUTAIITUOHHOI'O M
0JIeNTMPOBAHMS

Tabnuia 3amosHgeTcs B COOTBETCTBUU C pa3zaenoMm 1 PaGoueil mporpaMmbl TUCHUTUIMHBI

(Momyst).

3 IlepeyeHb OLIEHOYHBIX CPE/ICTB

Tabnuua 3 — [lepeyeHb OLIEHOYHBIX CPEJCTB M0 TUCHMILIMHE (MOIYIIIO)

yIBTaThl 00yUeHHS

KonTtpomupyemsie maHupyeMBbIe pe3

KonTtpoiupyemsie TeMBI

HaumeHoBaHME OIEHOYHOTO CPEICTRBA U TP
encrasienne ero B POC

HUCHUITIINHBI

IIpomexxyTouHas aT

Texkylmuil KOHTPOJIb

TecTaluys

Ounas popma 00ydeHUS

P/l 3HaHUE : TEOPETUYECKUE 1.1. IToctpoenue moaene
o [paktudeckas pado | Joxiax, cooOmieHn
OCHOBBI MOJIEIUPOBAHUS # IPOM3BO/ICTBEHHBIX TPO [ - f
KaK Hay4HOr0 METoJia IIECCOB
PJ12 3uanue : Merogogoruro m | 1.1. [Toctpoenune mozaemne
A A . " ™ & [paktudeckas pado | Joxiax, cooOmieHn
OCTpOEHUA MOJENeH oK | F MPOM3BOACTBEHHBIX PO | - f
HBIX CHCTEM 1IECCOB
PII3 3HaHHE : MATEMATHYCCKHA 1.3. unamuueckoe Mojie
€ MOJIEJTM OTNITUMAJILHOTO | JIMpoBaHue TUMOBHIX 3BeH | [Ipaktudeckas pado | Joknaza, cooOrieHu
YIPaBJICHUS JJI HEMIPEPHI | beB MPOU3BOJICTBEHHBIX C | Ta e
BHBIX U JIUCKPETHBIX TIPO HCTEM




LECCOB, UX CPABHUTECIILH

YMmenue : MMPUMCHATH CUC
TEMbI UMUTAITUOHHOT'O MO
ACITUPOBaHUA JIs1 pELICH
s 3aJa4 IpOrHo3nupoBaH
uid, aHajiu3a, IoucCKa OIlTHU
MaJIbHBIX YIIPABJICHYECKU

1.2. AHannu3 UIMHUTALIMOHH
BIX CUCTEM MOJEINPOBaH
ust

[MpakTuyeckas pabdo
Ta

Jokmam, cooOmeHn
e

Hagrik : pa3paboTkn nmMu
TAIIMOHHBIX MOJEIICH, OCH
OBaHHBIX Ha MCIOJIb30BaH
HHU COBPEMEHHBIX METO/I0
B MIMHUTAIMOHHOTO MOJIEI

1.4. UmuTanmmoHHoe Moze
JIMPOBaHKE TUMIOBBIX PO
HM3BOJCTBEHHBIX CUCTEM

[paktudeckas pabo
Ta

Jloknan, cooOIeHn
e

3HaHHuE : MATEMATHIECKH
X METOJIOB X METOZOB KO
MITBIOTEPHOTO MOJCTHPOB

1.1. ITocTtpoenue mozaene
1 IPOM3BOACTBEHHBIX NIPO
LIECCOB

[pakTudeckas padbo
Ta

Jloknan, cooOieHn
e

1.2. AHanu3 UMUTALIMOHH
BIX CUCTEM MOJEIUPOBaH
us

[MpakTuyeckas pabdo
Ta

Jloknan, cooOIeHn
e

1.3. JIunamudeckoe Mojie
JIMPOBAHUEC THUIIOBBIX 3BC€H
bEB NMPONU3BOJACTBCHHBIX C
HUCTEM

[MpakTuyeckas pado
Ta

Jloknan, cooOmeHn
e

1.4. UMuTAaLIMOHHOE MOJIE
HI/IpOBaHI/Ie THUITIOBBIX HpO
HN3BOACTBCHHBIX CUCTEM

[MpakTuyeckas pabdo
Ta

Jloknan, cooOIeHn
e

YMeHue : aHanu3upoBaTh,
CHUCTEMaTH3HPOBATh U 00
o0mate nH(pOpPMAIHIO 110
MIONCKY HOBBIX MOJENEH 1
METO/IOB COBEPIICHCTBOB
aHUS ApXUTEKTYPbI MPEAIT

1.1. Tloctpoenue mopene
1 IPOU3BOJCTBEHHBIX IIPO
LIECCOB

[MpakTuyeckas pado
Ta

Jloknan, cooO1eHn
e

1.2. AHanu3 UMUTALIMOHH
BIX CHCTEM MOJICITHPOBaH
ust

ITpakTryeckas pado
Ta

Jloknan, cooOieHu
e

HaBeIk : BIafeHHs1 HHCTD
YMEHTaMH UCCIICIOBaHHS
MOJENeH 1 METOAaMH COB
CPIICHCTBOBAHUSA apXUTEK
TYpPBI IPEAIIPUATHA, PA3P
abOTKH CTpaTeTny ee pasB

BIM aHAJIN3
P14

X pelIeHuH
PI5

HPOBAHH
P16

aHus
P17

pusTHA
P8

UTHA

1.1. TlocTpoenue mozene
1 IPOU3BOACTBEHHBIX PO
1IECCOB

[TpakTryeckas pado
Ta

Jloknan, cooOieHu
e

1.2. AHanu3 UMUTALIMOHH
BIX CHCTEM MOJICITHPOBaH
ust

[TpakTryeckas pado
Ta

Jloknan, cooOieHu
e

1.3. lunamuveckoe Mojie
JIMPOBaHUE TUIIOBBIX 3BE€H
bEB MIPOU3BOJICTBEHHBIX C
HCTEM

IIpakTudeckas pabo
Ta

Jloknan, cooOIeHn
e

1.4. UMuTAaIMOHHOE MOJIE
HI/IpOBaHI/Ie THUITIOBBIX HpO
U3BOACTBCHHBIX CUCTEM

IIpakTudeckas pabo
Ta

Jloknan, cooOIeHn
e

4 Onucanue nNpoueaypbl OCHUBAHUS

KadgectBOo copMHpOBAaHHOCTH KOMIIETCHIIMA HA JaHHOM OJTare OICHUBACTCS I10
pe3ynbTaTaM TeKYIIUX U MPOMEKYTOUHBIX aTTeCTAllUi MPU MOMOIIY KOJTUYECTBEHHOMN OIEHKH,
BBIpAKEHHOU B Oaymax. MakcumanbHas cymMma 0ayuioB IO JUCHMIUIMHE (Momynro) paBHa 100

Oasuiam.

OLIEHOYHOE CPEICTBO

Bun yueGHOI AesiTenbHOCTH OT4€T 1Mo MpaKTHYeCK
Jloxmnan Utoro
uM pabotam
IIpakTudeckme 3aHsATHS 60 60




ITpoMexyTouHast aTTeCTaIHs 20 20
CamocrosiTenbHas pabora 20 20
HWroro 80 20 100

Cymma 06amnoB, HAOpaHHBIX CTYICHTOM I10 BCEM BUIAM YY€OHOU JESTEIHHOCTH B paMKax
JTUCIUILINHBL, IEPEBOJUTCS B OLIEHKY B COOTBETCTBUHU C TaOIHUIICH.

CymmMma Gano
B

1O JUCLUILIH
HE

OI_[eHKa T10 IPOMEK
yTO'-IHOﬁ aTreécTaluu XapaKTepI/ICTI/IKa KaduecCTBa C(bOpMI/IpOBaHHOCTI/I KOMIICTCHI U
n

CTyaeHT 1eMOHCTpHUpYeT chOPMHUPOBAHHOCTD AUCLMILIMHAPHBIX KOMIICTEHIHIT, 00Ha
PY’KHMBaeT BCECTOPOHHEE, CHCTEMATHUECKOe U ITy0OKOe 3HaHHE y4eOHOro MaTepHana

o191 110 100 «3auTeHo» / » YCBOWII OCHOBHYIO JIUTEPATYpY H 3HAKOM ¢ JIOTIOJTHUTENBHON JIUTEPaTypoil, pekoMe
«OTIUYHO» H/IOBaHHOU IPOTPaMMOii, yMeeT CBOOOIHO BBIMONHATH MPAKTUYECKHE 3aJaHusl, IIPe
YCMOTpEHHBIE TPOrpPaMMOi, CBOOOHO ONEPUPYET NPHOOPETEHHBIMH 3HAHUAMHU, yMe
HUSIMH, IPUMEHSIET X B CUTYALHSIX NOBBIIICHHOHN CIIOKHOCTH.
CTyzeHT IeMOHCTpUpPYET CHOPMHUPOBAHHOCTD JUCIUILIHHAPHBIX KOMIIETCHITHN: OCHO
76 10 90 «3a4TeHO» / BHBIC 3HaHUS, YMEHUS OCBOCHBI, HO JIOIyCKAIOTCSl HE3HAYHUTEIbHBIC OIIHOKH, HETOUH
or /b ae «XOpPOIIOY OCTH, 3aTpyJHEHMs IIPY aHATTMTUYECKUX OIlepalusiX, IepeHoce 3HaHUH U yMeHuil Ha H
OBbI€, HECTAHIAPTHBIE CUTYAIHN.
CTyzeHT AeMOHCTPHUPYET ChOPMHUPOBAHHOCTD JUCHUIUIMHAPHBIX KOMIETEHIIHI: B X0
«3a4TeHO» / Jie KOHTPOJIBHBIX MEPONIPUATHI AOMYCKAIOTCS 3HAYNTENbHbIEC OIIUOKH, TPOSBIAETCS O
ot 61 mo 75 «YIOBJICTBOPUTENb | TCYTCTBHE OTAEIbHBIX 3HAHUMN, yMEHUH, HABBIKOB 10 HEKOTOPBIM JUCLUIIIIMHAPHBIM K
HO» OMITICTEHIUSAM, CTYACHT UCIBITHIBACT 3HAUUTEIIbHBIC 3aTPYJHEHHS IIPU ONIEPUPOBAHU

1 3HaAHUSIMH U YMCHUAMMU IIPU UX IEPEHOCE HAa HOBBIC CUTYaAllUH.

«HE 3a4TCHOY /

ot 41 o 60 «HEYJOBJIETBOPHTE
JIBHOY»

«HE 3a4TCHOY /

ot 0 110 40 «HEY/IOBJIETBOPUTE

JILHOY

v CTyA€HTa HE C(I)OpMI/IpOBaHLI JUCHUIUTMHAPHBIE KOMIIETCHIIUU, ITPOSABJIACTCA HEA0C
TaTOYHOCTb 3HaHI/II71, yMeHI/Iﬁ, HAaBBIKOB.

JlucuuinHapHbIe KOMIIETEHIIMN He copMHUpoBaHsl. [IposBiseTcs moaHoe MM Ipak
THYECKH MTOJTHOE OTCYTCTBHUE 3HAHHH, yMEHUI, HABBIKOB.

S IIpuMepHBIE OLICHOYHBbIE CPEACTBA

5.1 Ilepeyenn TeM AOKJIAA0B, COOOIIEHUIT

1. CucTeMHBII MOIX0/1 K MOJEIMPOBAHUIO TIPOIIECCOB TPOU3BOICTRA.
. Opranuzanus npouecca BHeJApeHUs] UHOOPMAIIMOHHBIX CUCTEM B IIPOM3BO/ICTBO.
. UH(opmManinoHHbIE CUCTEMBI MOJAEPKKU POU3BOCTBA.
. MatemaTrnueckue METOBI B YIIPABIECHUN U SKOHOMUKE
. OCHOBBI TEXHOJIOTMI MIPUHSTHSI PEIICHUH.
. CucreMa NpHHIUIIOB OPraHU3aluK IPOU3BO/ICTBA.
. MeToauka OlleHKH U aHaJIu3a YPOBHS OpraHU3alluy MPOU3BOACTBA.
. ITHTEepHET-NIPOEKTUPOBAaHNE KaK HHCTPYMEHT YIIPABIICHUS

9. CoBpeMeHHbIE TEXHOJIIOTUN OPTaHU3AI[MIOHHOTO Pa3BUTHSL.

10. CoBpeMeHHbIE KOHLIETIIIUN U METO bl ONTUMU3ALUHN OU3HEC-TIpolieccoB. [ 1obanbHbIE
KOHIENINY ONTUMHU3ALUU OU3HEC-CUCTEM

11. CoBpeMeHHBIE KOHIENIMU M METOJbl ONTUMHU3AIUK OM3HEC-TPOoLEeccCOB. MeTo bl
aHaJIM3a U ONTHUMM3AIIH MTPOLIECCOB

12. ITocTpoeHue cucTeM ynpaBiaeHUs 3HAHUSAMMU.

13. IlporHo3upoBaHue pa3BUTHUS OW3HEC-TIPOIECCOB M MPOM3BOJCTBA B YCIOBHSIX
rio0anu3anuu 3KOHOMUKU

14. NMuATanIMOHHOE ~ MOJENMPOBaHWE  KAK  HMHCTPYMEHT  MOJEIMPOBAHMS
IIPOU3BOJICTBEHHBIX MPOLIECCOB .

Kpamkue memoouueckue ykasanus
Jloknan mpencraBisieT co0oil myOnMYHOE COOOIIEHWE, MPEAIoiararoliee pa3BepHyTOe

U3JIO’)KEHUE Ha OMpeleieHHylo Temy. Jlokiag - 3TO BUJ CaMOCTOATEIbHOW paboThl, KOTOPHIN
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crocoOcTByeT (hOPMUPOBAHUIO Y CTYJICHTOB HABBIKOB UCCIICIOBATEILCKON pabOThI, paciIupsieT
MI03HABATEJIBHBIC HHTEPECHI, TPHYYaET KPUTUICCKU MBICIIUTH.

[ToxroToBka JOKIIa/1a IPEAIONAraeT CIeAYIOMINE TAIIbL:

1. Onpenenenne uenu pgokinana (uHGOpPMUPOBATh, OOBSICHHTH, OOCYAHWTH YTO-TO
(mpobiiemy, perieHue, CUTYaIHo 1 T.I1.).

2. [MoxGop auist mokiIana HeOOXOJMMOTO MaTepraa U3 JINTEPATYPHBIX UCTOYHHUKOB.

3. CocramieHue IJIaHa JIOKJIAa, pacupeaeieHrne coOpaHHOro MaTepuasa B He0OXOaMMOn
JIOTHYECKOW TIOCIIEIOBATEIIBHOCTH.

4. KomnosumonHoe opopMiIeHrE T0KIaa B BUE SIEKTPOHHON MPE3CHTAIHH.

[TocTpoeHue nokinana BKIOYAET TPH YaCTH: BCTYIJICHUE, OCHOBHYIO YacTh U 3aKJIIOUCHHE.

Berymienune conepuT: (pOpMyITUPOBKY TEMbl JOKIAAa; aKTYaIbHOCTh TEMBI; aHAIU3
JUTEPATyPHBIX HCTOYHUKOB (PEKOMEH/IyeTCsl HCIIOJIb30BaTh JAHHBIC 32 TIOCIeTHIE 3-5 JeT).

OcHOBHast 4aCTh COCTOHUT W3 HECKOJBKUX Pa3/ieloB, MOCTEIIEHHO PACKPBIBAIOIIUX TEMY.
Ecmu  HeoOxomumo, g OOOCHOBaHHSI TEMbl HCHOJB3YeTCS CChUIKA HA MCTOYHHKH C
JI0Ka3aTeIbCTBAMU, B3STHIMH W3 JUTEPATyphl (IUTHPOBAHUE aBTOPOB, yKazaHHE IUQp, (aKToB,
ompeneneHuii). M3nokeHue MaTepuaia JODKHO OBITH  CBSI3HBIM, IIOCIIEOBATEIBHBIM,
J0Ka3aTCJIbHBIM. Croco0 HM3JI0KeHUs Marepuaga i1 BBICTYIUICHUA  OOJDKCH HOCHTH
KOHCIICKTUBHBIN WM TE3UCHBIH XapaKTep.

B 3axiroueHnn NOABOIATCS UTOTH, (YOPMYITHPYIOTCS TIIaBHBIE BBIBOJIBI, IIOAYEPKUBACTCS
3HAYCHUE PACCMOTPEHHOW MPOOJEMBbI, MPENIararoTcsi CcaMble Ba)KHbIE IMPAKTHYECKUE
pEKOMEHIALNH.

O6beM TekcTa I0KIa/1a JOHKEeH ObITh pacCUYUTaH Ha MPOM3HECEHHUE I0KJIa/1a B TeUeHue 7-

10 MunyT.
Llkana oyenxu

OmueHka Bamnmsr Omnucanue
CTyzeHT TOHO PAacKPHIBAET TeMy JOKJIa/a, BIaeeT TEPMUHOIOTHYECKUM alllapaTtoM, JIOTHIH

5 16-20 0 ¥ MMOCJIEIOBATENbHO M3JIaraeT MaTephal, MOXeT 000CHOBATh CBOU CYXKICHHUSI, IPHIMEHHUTH 3HA
HUSI Ha IPAKTHKE, TIPUBECTH HEOOXOANMBIE MPHMEPHI He TOJIBKO U3 yIeOHHKA, HO i CAMOCTOSITE
JIBHO chopMyIHpOBaHHEIE.
CTyZeHT NOJNHO pacKphIBaeT TeMy JOKJIaa, IPAMOTHO HCIOJB3YeT TEPMUHOIOTNYECKUI ammap

4 11-15 aT, JIOTUYHO U HOCJIeI0BATEIbHO U3/IaraeT MaTepHall, MOXXET 00OCHOBATH CBOM CY)KICHHUS, IIPUB

€CTH HE0OXOIMMBIE IPUMEPBI HE TOJIBKO M3 YUeOHHKA, HO U CAMOCTOSTENIBHO CHOPMYIHPOBAHH
bI€, HO JIONYCKAET OJIHY-/IBE HETOYHOCTH B OTBETE.

CTyJeHT pacKpbIBaeT TeMy J0KJIa/1a, 0OHAPYKUBACT 3HAHUE M TIOHUMAaHHE OCHOBHBIX MOJIOKEH
Wil JaHHOU TEMBI, HO M3JIaraeT MaTepuajl HEellOJIHO U JOIyCKaeT HETOYHOCTH B ONPE/ICNICHUH 110
3 6-10 HATHU WK GOPMYJIMPOBKE BBIBOJOB; HE YMEET TOCTATOYHO TTIyOOKO U TOKa3aTeIbHO 000CHOBA
Th CBOU CYXJICHUSI U IIPUBECTH CBOM IPHMEPHI, U3JIaraeT MaTepuaj HeroCIeI0BaTeIbHO, HeJJ0C
TaTOYHO CBOOOJIHO BJIaJ€eT MOHOJIOTHYECKOH PeybIo.

CTyneHT HerfmyOOKO pacKphIBaeT TeMy, OOHApYKUBAET He3HAHHE OOJIBIIEH YaCTH COOTBETCTBY

IOIL[ET0 BOMPOCa, JAOIMYCKAeT OUIMOKH B OPMYJIHPOBKE ONpPE/IeTICHHIT H BBIBOJIOB, HCKaXKAIOIINE
UX CMBICII, OECIIOPS/I0YHO U HEYBEPEHHO H3JIaracT MaTepuall, He yMeeT 1aBaTh apryMeHTHPOBa

HHBIE OTBETBHI, JIONYCKAET Cephe3HbIE ONIMOKH B COJICPIKAHNH OTBETA.

5.2 Ilpumepsl 3a1aHUH /151 BHINOJHEHUS NPAKTHYECKHX PadoT

Tema 1. [locTpoenne Mmoaeneit mponu3BOACTBEHHBIX MTPOLIECCOB

Tewma 2. [TocTpoeHue Mojenei TOTUCTUKU U PUCKA

Tema 3. MoaenupoBanue 3a1a4 yrnpaBieHUs] GUHAHCOBBIMH MTOTOKaMHU

Tema 4. MoaenupoBanue (pUHAHCOBO-IPKOHOMUYECKOU IE€ATEIbHOCTH MPEATPUATUS

Tema 5. Moaenu ynpaBieHUs: KOPHOPATUBHBIMU ITpOrpaMMaMu

Tema 6. JluHaMH4eCcKO€ MOJIETUPOBAHUE TUITOBBIX 3BEHEB TPOU3BOICTBEHHBIX CUCTEM

Tema 7. UMHuTalIMOHHOE MO/IETIUPOBAHUE TUITOBBIX MPOU3BOJCTBEHHBIX CUCTEM

Tema 8. UmurtanmonHoe monenupoBanue B cpene Simulink

Kpamxkue memoouuecxue ykazanus

Ha BrimoHeHNE 0AHOM MPAKTHIECKOM PaObOTHI OTBOJIUTCS HE MEHEE OJTHOTO JBYXYaCOBOTO
3aHsTHs. [locie BBIMOTHEHUS KaKIOW MPaKTHUUYECKOW pabOThl CTYAEHT JNOJDKEH MPEACTaBUTh
OTYET O €€ BBIMOJHEHUH, a TAKXKE, 110 YKA3aHUSIM MPETNogaBaTes, BEIIOJHUTH JOTOTHUTEIIbHBIC



3a/1aHus 110 TeME PabOThI, yYaCTBOBATh B TPEHUHTAX M KOJUIEKTUBHBIX O0CYKICHHSIX ITOTYISHHBIX
CTYJICHTOM PE3YJIbTATOB B XOJI€ BHIMOJHEHUS PaOOTHI.
IIxana oyenku

ba
Ne | mn | Omnmcanme
Bl
73 | CryaeHT 1eMOHCTPUPYET YMEHHUS HA HTOTOBOM YPOBHE: YMEET CBOOOJHO BBIMONHSTH MPAKTHICCKHE 3aJaHUsL, TIPS

5 | -8 | mycMoTpeHHbIC IPOrpaMMOoii, CBOOOIHO OMEPHPYET MPHOOPETEHHBIMU YMEHHSAMHU, IPUMEHSIET UX B CHUTYAIHAX 110
0 BBIIIEHHON CJI0KHOCTH.
61 | CTyneHT IEMOHCTPHUPYET YMEHHUS HAa CPEAHEM YPOBHE: OCBOMII OCHOBHBIC YMEHHUS, HO JOIMYCKAKOTCS HE3HAYMTEIb
4 | -7 | uble oNMOKH, HETOYHOCTH, 3aTPYJHEHHUS MIPU AHATMTHYECKUX OTIEPAIHAX, IEPEHOCE YMEHHUI Ha HOBBIE, HECTaHIa
2 PTHBIE CHTYaIIUH.
49 CTyzieHT IeMOHCTPUPYET YMEHHUS M HaBBIKK Ha 0a30BOM yPOBHE: B XOJ1e KOHTPOJIbHBIX MEPOTPHUSITHIA AOMyCKAIOT
3 | _g | ¢ 3HaunTenBHbIC OLINOKH, MPOSIBISIETCS OTCYTCTBHE OTACIBHBIX YMEHHIA, HABBIKOB MO JUCHUIUTHHAPHON KOMIIETE
0 HIIMH, UCTIBITHIBAIOTCS 3HAYUTEIIBHBIC 3aTPYAHCHHS IPH ONICPUPOBAHUU YMEHHSMH M TIPU UX MEPEHOCE HA HOBBIE
CHTYaIHH.
33 .
5 | 4 CTyJeHT IeMOHCTPUPYET YMEHHUS U HABBIKK Ha YPOBHE HIDKE 6a30BOT0: MPOSIBISAETCS HEAOCTATOYHOCTH YMEHHH U
8 HaBBIKOB.
0— .
1 CTyIeHTOM MPOSBISIETCS MOJTHOE WK IIPAKTHYECKH MOJTHOE OTCYTCTBUE YMEHHI M HABBIKOB.
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Mpaktnyeckoe 3agaHne Ne1 «OTaeneHne TEXHNYECKON NoOOEPKKNY

MocTtaHoBKa 3apaum:

OtpeneHue TEXHUYECKOM NONIEPKKM HEKOTOPOW KOMIAHUM IPOU3BOJAUT  YAAJIEHHOE
o0cCiyXKMBaHUE KJIMEHTOB IOCPEACTBOM KOHCYJIbTAllMM 1O TenedOHHONW JMHHUU. 3a Yac, B
CpelHeM, IMOCTynaeT 12 3BOHKOB OT KJIMEHTOB. J|03BOHMBILHMICS KIMEHT IepeajpecyeTrcs K
a000My cBOOOIHOMY U3 3 OmepaTOpOB-KOHCYJIBTAHTOB. B cilydae, eciu Bce onepaTopsl 3aHATHI,
KJIMEHT TPOCIYIIMBAET 3alMCcaHHOE OOpalleHue O 3aHATOCTH BCEX OINEpaTopoB U
HEOOXOJUMOCTH TMOJO0XKAATh OCBOOOXAECHUS TMEPBOrO JOCTYIHOTO OIeparopa B MOPSIKE
ouepenu. M3BecTHO, 4TO, B CpEAHEM, OXKHMIAIOIINE KIMEHTHl OCTAIOTCS HA JIMHUMU Nopsaka 2 =+
50% MuUHYT, 1 IO IPOLIECTBUU JAHHOTO BPEMEHH, €CIM HE OTBETWJ HHU OJMH U3 ONEPaTOpOB,
MO3BOHUBIINK KIMEHT KIaaeT Tpyoky. Ha oOcnyxuBaHue 0IHOTO TO3BOHUBIIETOCS KIMEHTA Y
orneparopa-KOHCyJIbTaHTa B cpeaHeM yxoaut 20 + 20% MuHYT.

Heo0xoaumo:
[TpoBecTn MopenupoBaHUE CUCTEMBI B cpene uMmurannoHHoro moaenupoBanus ANYLOGIC c
pacyeToM XapaKTepPUCTHK (PYHKLIIMOHUPOBAHUS CUCTEMBbI, & UMEHHO:

e Paccuutarh KOIHUYECTBO O6CJ'Iy>KeHHBIX n HCO6CJIy>KeHHLIX KIIMCHTOB, y,[[eJ'IBHBIﬁ 00BeM
H606CJ'Iy)KCHHbIX KIIMCHTOB. HapI/ICOBaTB AuarpamMmy C HAKOIUICHHUCM, OTPAKarOUIyrO
TCKYIICC 3HAYCHHUEC YACIBbHOI'0 KOJIMUCCTBA HCO6CJIY)KCHHI)IX n 06CJIY)K€HHI)IX KIIMCHTOB;,

e Paccunmrarh cpeaHee KOJMYECTBO OXUIAIOMUX KIMEHTOB M CPEIHEE KOJINYECTBO
0OCITy’)KUBAaEMBbIX KIMEHTOB. HapucoBaThb BpEMEHHYIO AuMarpaMMmy C HaKOIUICHHEM,
OTPaXKaroLYyIO BBIICYKa3aHHbIE IaPaAMETPHI,

e Paccuurtarh cpefHee BpeMs OXHJIAaHUs KIMEHTa B odepeau (AJIs yIauHO OOCIy>KEHHbBIX
KIIMEHTOB), CpeIHee BpeMs O0OCIyXHMBaHUS KIUEHTa OIEepaToOpoM, CpelHEee BpeMs
oOCITy’>)KMBaHMsI KJIIMEHTa BCeM oOTnaeneHueM. HapucoBate BpeMeHHOW Tpaduk,
OTpakaroIMi TPH BhIIIEYKa3aHHBIX [TapaMeTpa,

e Paccuurath CpPCAHIOO HHTCHCUBHOCTD O6CJIy>KI/IBaHI/I$I KJIMCHTOB OTACIICHHUCM,

e JloGaBuTh 3JIEMEHTHl yHpaBiieHUs (claiiepbl) 3HAUEHUEM JI BXOJAAIIUX MapaMeTpOB
MOJIEJI: WHTEHCUBHOCTU 3BOHKOB KIIMEHTOB, CPEJIHEr0 BpEeMEHU OOCIyKHBaHUS,
KOJIMYECTBA OIEepaTopoB, MaKCHMaJIbHOIO BpeMeHH oxuaanusd. IIpomonenupoBaTh
paboTy UMUTALIMOHHON MOJIEH, IPYU U3MEHEHNH 3HAUCHUH BXOSIIUX apaMeTPOB:

O HWHTEHCUBHOCTH 3BOHKOB 00CIyXHBaHUA: 0T 1 10 60 3BOHKOB B 4ac;

O cpenHero BpeMeHu obOciyxuBaHus kineHTta: oT 10 go 60 munyT (A7 6a30BOTO
3HaueHUs);
KOJIM4ecTBa ornepatopos: oT 1 1o 10 denorek;

MaKCUMaJIbHOTO BPEMEHU OKMJIaHUs KiIHeHTa: oT 1 1o 15 MunyT (15 6a30BOTO
3HAYEHUS).

Pe3ynbrar
PasmecTntb Bce 06BEKTbI Ha paboyelt obnactm mogenu, 4tobbl OHa MMena NPUMEPHO
cneayowmmn Bua,;
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3anycTUTb 3KCMNEPUMEHT MOAENM, NPOMOALENIMPOBATL NPOLECC PaboTbl OTAENa TEXHUYECKOM
NOAAEPKKU MPU U3MEHEHUWN PA3NUYHbIX BXOAHbIX MapameTpPoB MOAEAN M O3HAKOMWUTLCA C
NoJly4aeMbIiMU pe3ynbTaTamMm.

Mpaktnyeckoe 3agaHne Ne2 «Llex cbopku nsgenuiny

MocTtaHOBKA 3aaauum:

Llex 3aHMmaeTca cOOpKON nNMHENKU umspennin. K cnucky cobupaembix M3aennin oTHocuTcA
cnegyrowmMn nepeyeHb HammeHoBaHWI: «Onopa», «Jlapeu», «Kosw», «Y3en», «Cnupanb».
N3penva cobupatoTca M3  pasNMYHbIX MaTepuanoB NyTeM MepBOHAYasbHOM COOPKM U
AanbHenwen guarHocTukKU. K ncnonbyembim npu cbopke n3penma matepmanam OTHOCATCA TpuU
OCHOBHbIe Tpynnbl MAaTEPUANOB: OCHOBHbIE, AOMNOJIHUTENbHbIE U CNEeunann3nposBaHHble. Ona
KaXK40ro BMAaa Usgenunii ncnosb3yetca cBon 06bem COOTBETCTBYHOLWMX MaTepmanos. MNpoueccol
COOPKM M AMATHOCTMKM MU3OENUIN, TaKKe TpebyeT pa3nnyHbli 06bem BPeEMEHMU, 3aBUCUMbIN OT
BMAa NPOM3BOAMMOrO U3a4eNuA.

CobpaHHble U NPOANArHOCTUPOBAHHbIE U34Ee/MA NOMELLAIOTCA HA CKNA4 XpaHeHUA, Npu 3TOM
0o6bem 3aHMMAemMoro Mecta Ha CKAage ANA Kaxaoro BuAa wusagenni pasnuvyeH. Bce
NOMeLEeHHble Ha CKAah W34enva [anee OLEHMBAKTCA MO UX MNOTEHUMANbHOW LeHe
peanu3aumm, KOTOPaa TaKKe Pas3INYHA y KaX4oro Buaa usaenus.

O6LIKIA CBOA, XapaKTEPUCTUK NU3AENUN NPUBEAEH HUNKE:

U3penue
PaboTbl 1 meponpuaTUa spenne  Mspenne  Mspenve "Cnupanb
p p Ilonopall Ilnapeull IIKOBLulI "p

OcHoBHble maTepuansl, ea. 16 10 20 13 10
JononHutenbHbie maTepuansl, e, 2 4 12 10 2
CneumannsmpoBaHHble MaTepmansl, 5 0 3 12 15
ea.
CKnajZicKmMe MoLHOCTH, e. obbema 6 5 5 6 11

Bpemsa cbopku, en. BpemeHu 8 12 4 8 12




AnarHocTtuka, eq. sBpemeHun 12 21 15 15 7

LeHa 25 15 35 50 60

PaccmaTtpuBaeTca BapuaHT cOOpKU NapTuu mMsgenuin, cocrtosuweir mmHumym us 500 eaunHuu,
3¢ PeKTMBHOM KOMNOHOBKOM NApTUM ABNAETCA €e MaKCMMaibHaA NoTeHUMaNbHaA CTOMMOCTb
peanusaumun. Mpu 3TOM CyWEeCcTBYIOT PecypCHble OrpaHuYyeHMa Ha cobupaemyro napTuio,
MMEHHO: 06BbEM AOCTYMHbIX K MCNO/b30BaHUIO OCHOBHbIX MaTepuasnoB coctasaseT 7500 en.,
aononnutenbHbix — 3000 ea., cneumanmsnpoBaHHbix — 2500 eq. Obuwee AoCTynHOe Bpemsa ans
COOPKM M ANArHOCTUKKN, KOTOPOE MOXKeT bbITb NoTpayeHo ansa cbopku napTum coctasnset 4300
n 7100 en. cootBeTcTBeHHO. CBOOOAHbIE CKNAACKME MOLLHOCTU ANA pPasMeLleHMa roTOBbIX
n3genuni TakKe orpaHunyeHbl 2000 ea.
Mpu cbopke nNapTMM U3LENNUN  CYW,ECcTBYeT BO3MOMKHOCTb MNPUMEHEHUA  HEKOTOpPbIX
MEePONPUATUNA, KOTOpPble NO3BOAAIT MoAndMUMpOBaTb npouecc. K TakMm meponpuatnam
OTHOCATCA:
° «BTOpuyHOEe wucCnonb3oBaHME» - 3aMeHa AOPOrnx maTepuanos npu cbopke
aHanoramu, yxe paHee 6bIBWMMM B ynoTpebaeHun npu cHOopKe u3Zenvim apyrux
naptun. [aHHOe meponpuaTME MOMKHO MPOBECTU TONbKO Cpasy A/1A BCEX WU3LeNuni
OOHOW  KOHKPETHOM  /IMHEeNKU. Meponpuatve  MNO3BOIUT  CHM3WUTb  3aTpaThbl
AOMNONHUTENIbHBIX U CNEeunanM3MpPoOBaAHHbIX MaTepuanoB npu cbopKke € HOPMANbHbIX
3HayeHu go 0, HO MTOroBasa CTOMMOCTb BbiMycKaemoro usgenva byger cocTaBAATb
ToNbKO 50% OT 3a4aHHOMN.
. «ApeHAa [AOMNONHUTENbHOrO CKAaga» - apeHaa AO0MOJIHUTE/IbHbIX CKNaACKMX
moulHocte obbemom 2000 en. AnA pasmelleHusa rotoBbix msgenuin. LleHa apeHapl
coctasnAet 2250 ea. CTOMMOCTM M HaKiaablBaeTcA Ha 06wyl CTOMMOCTb NApPTUW.
ApeHA0BaTb CKNAL MOXKHO TONbKO OAMH Pas.
. «KoHTpoNb KayecTBa COOPKM M AMArHOCTUKU» - MEPONPUATUE MO YCUNEHWUIO
KOHTPOAA HaA NPOU3BOAMMbBIMU U3LEAUAMW ANA MOBbIWEHUA KadvecTBa. [aHHoe
MeponpuUATME MPUMEHAETCA KO BCEM M3AENNAM NOCTAaBNAEHHON HAa KOHTPONb JIMHENKMK
npoaykuui. Mpu 3TOM KOHTPOAMPOBATbL MOXHO Nt0b6oK Habop BMAOB U3LENUN.
MeponpuaTna No AO0MNOJHUTENbHOMY KOHTPOA 060NAYTCA yBENUYEHMEM BPEMEHMU
COOpPKN M [MArHOCTUKM u3gennit Ha 25%, HO KayecTBO cobMpaembix MO3BOAUT
YBE/IMYUTL LEHY WX peanmsauum Ha 10% (oT UeHa ¢ y4eToM ee W3MEeHeHuA
npeabiaywmmm MeponpuaTuamm).
[ ]

Heobxoaumo:

PaspaboTtatb mogenb B cpeae MmUTauMoHHoro mogenvposBaHus ANYLOGIC, nossonAwoulyto
NpounsBoAMTbL pacyeT cOOpKM NapTMM U3AE/NMA COrNacHO 3aZaHHbiM ycioBusm. Mogenb
JOJI)KHa MMWUTUPOBATb BbIMYCK M3A4eNuMA B pas3pese MepedyHAa HaummeHoBaHui: «Onopa»,
«Jlapeuy», «KoBw», «Y3en», «Cnupanb».

Mpw BbINyCKe U3LENUA AONIKEH NPOU3BOANUTLCA pacyeT noTpebieHns HeobXxoANMMbIX pecypcos
COr/IacHO BbILEONUCAHHOM Tabanubl XapaKTepUCTUK nsaenuii. PecypcHas 6a3a 40/1XKHa 6biTb
orpaHMyeHa npegenbHbIMU  3HAYEeHUAMWU. McuyepnaHue  pecypcHon  6asbl  AO/IKHO
OCTaHaB/IMBaTb BbIMYCK U34ENNN.

B moaenb AonKHa oTobpaXkaTb 06WMiA 06bem NPpon3BeAEeHHbIX U3AeINKn U 06beM U3AeNNIN NO
Kaxkaomy Buay. MAEHTUYHO [JO0/KHO 6ObiTb OTObparkeHue NOTEeHLMANbHOW CTOMMOCTU




NPoun3BeAEHHbIX U3genunin. AnAa otobparKeHUs KonuMvectsa M CTOMMOCTU U3LENUA B paspese
BMO0B HEOBX0AMMO NCNONb30BaTb rpadUUEecKyto rMcTorpammy.

B mozenun gonxkeH ObiTb yuTeH QYHKUMOHAN, NO3BONAIOLWMN NPUMEHATL (MM HE NPUMEHATD)
BbILUEONMUCAHHbIE MEPOMNPUATUA MPWU BbIMYCKE U3LENNA C COOTBETCTBYIOLMM BAUAHUEM 3TUX
MepPONpPUATUIA Ha NPOLLECC BbIMyCKa.

OKHO 3anycka 3KcnepumeHTa MOAENN AOJ/IKHO coAeprkaTb MNPOCTOM MNO0Jb30BaTENbCKUIA
nHTepdeic, No3BONAIOWMNIA BBOAUTb KOJNYECTBO COOMpPaAemMbIX M3OENNIA KarKgoro Buaa U
yNpasaaTb MeponpuaTMamm. Beogmmble nonb3oBaTesiem 3HaYeHUA A0/KHbI NONaaatb MOAE/b
W OTparkaTb pe3ynbTaT MOAE/IMPOBAHMA IKCMEPUMEHTA.

KauyecTtBeHHOM OLLEHKOVI nposegeHNA sKCnepMmeHTa ABAAETCA AOO0CTUXEeHUE MaKCMMaAJZIbHOIo

3HaYeHUA NOTEHUMANIbHOW BbIPYYKM OT peannsauum naptmu, cogeprkauien He meHee 500
n3genvi.

Pe3synbtar
NToroBsbin BMA OKHA 3aMycKa aKcnepuMmeHTa simulation gonxkeH umets BuA;:

LIEX CBEOPKWU U3OENUNA

MnaH npou3BoAcTEA MeponpuATHA

Manenua "Onopa" BropHyHoe HCNoNL3oBaHwe KoHTponL Ka4yecTea copku

Viagenua "Napey" © (He wcnone3oeats) @ onopa
() Onopa

WMapenna "Kosw" - P @ Napey
() Napey

Manenwa "vaen" B Koew
(_) KoBw

WMapenua "Cnupans” O vaen B vaen
) Cnupank ® cnupans
B Apenna pononHATENLHOIO CKNana

() pillarAmount ) recycling {) pillarContral
() casketAmount () additionalStorage ) casketControl
() scoopAmount ) scoopContral
() knotAmount {) knotControl
) spiralAmaount ) spiralContral

A BUA, MoAENM AONKEH BbITb:



LIEX CEOPKU M3OENWIA

CoBpaHo usnenuit:
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MpakTnyeckoe 3agaHme Ne3 «ABTO3anpaBo4vyHasa CTaHUUS»

Hekas xoMmaHus pacrojlaraeT aBTO3allpaBOYHOM craHIuend. Cxema ydacTKa IpPeJCTaBICHA
HIDKE.

A3C mpuiieraet K TPeXMOJIOCHON OJHOCTOPOHHEH 0pore, UMEeT Che3/ ¢ JOPOTU U OOpaTHBIN
BeIe31 Ha gopory ¢ Teppuropun A3C. A3C mmeeT aJMHHHACTPATUBHO-OBITOBOE TOMEIIECHHE, B
KOTOPOM TPOM3BOAMTCA pacueT KIHWEHTOB, a TakkKe 3 TOIUIMBOPA3AaTOYHbIE KOJIOHKH,
paboTaromiie Ha 00€ CTOPOHBI, KOTOPBIE BMecTe (DOPMHUPYIOT 4 3alTpaBOYHBIC 30HBI.

CKOpOCTb 1OJIa4¥ TOTUIMBA U3 JIF000H TOIUTMBOPA3IaTOYHOM KOJIOHKHM cocTaBisieT 0,5 Ji/cek.
[IpenBapuTesbHBINA aHAIM3 MPOJAXK MMOKa3aj, 4TO OKuAaeMoe npubbiTHe aBToMaiinH Ha A3C y
JAHHOTO y4acTka Joporu Oyner coctaBisith oT 15 mo 30 cexkyna. B ciyuae, ecinu mecrta ais
3ae3na Ha A3C HeT, TO BOAUTEIH NPOE3KAIOT MUMO.

Hcxonst M3 CTaTUCTMKM KOMIIAHUHM, OOCITY)KMBAaHUE OJHOTO KIHEHTAa Ha Kacce COCTaBIISET
MuHUMyM 15 cek, makcumym - 1 mMuH, a B cpegHeM — 20 cek. Kaccel omnaTsl TominBa
pacroyiaratoTcsi BHyTpU aJIMUHUCTPATUBHO-OBITOBOIO KOMILJIEKCAa W MMEIOTCS B KojuuecTse 1
IITYKH.

Cpennmii yek 3anpaBku coctapisgeT 30 J, MuHUMaTBHBIH — 10 JI, a MaKcUMaTbHBIN gocTuraet 60
J1. [TproGperaemblii aCCOPTUMEHT TOTUTMBHOM MPOAYKIIMU COCTABISET OT OOIIEro oobeMa:
e JlmzenbHOe TorumBO — 14%

e Dbensun AU-92 —20%
e Dbensun AU-95 —35%
e Dbensun AN-98 —-31%

YcraHoBieHHas MOAETb TOIUIMBOPA3AATOYHBIX KOJIOHOK ITO3BOJIACT IMOAKIOYHUTL IIOAAYy
JTFOOBIX BHU 0B TOIIJIMBA.

Pacnonoowcenue nrouxa monnusenoco baxa Y MAlursbl U 3anpasoiHoco nucmojiema y KOJOHKU He
yuumbvleaenics 6 mooenu. Hoc)pasyMeeaemCﬂ, Umo mautuna mMoaxcent 3aHAmbs JZIO6yIO nosuyuro 'y
KOJIOHKU.



BceraBka 3ampaBo4HOro MHUCTONETa B 0ak aBTO KiueHTamu 3aHuMaeT 30 CeKyHA, ¢ y4yeToM
[IYIICHUS MAIlUHBI, TBHKEHUS K KOJIOHKE U OTKPBITUS KPBIIKU OeH300aka. Y 0opka mucToseTa
M0 OKOHYAHHUIO 3aIPaBKH cocTaBisieT 30 CeKYH/I, TAKXKE C YIETOM 3aKPBITUS KPBIIIKH OeH300aKa
U TI0CAJIKU B aBTO.

Cpenssisi CKOpOCTh IBUKEHUS BOAUTENS MEIKOM cocTaBisierT 4 + 0,5 km/4gac.

[Topsimok BeImoHEHUS onepanuii kiueHTamu A3C yCTaHOBIIEH CIICIYIOIIUM 00pa3oM: BOTUTEIb
MOAbE3KACT K HEOOXOIMMOW KOJIOHKE, TJIYIIUT JIBUTaTelb, BCTABIISICT 3alPaBOYHBIN MTHUCTOJIET B
OcH300aK aBTOMOOWIISI, HANIPABIISIETCS HA OIUIATYy BBIOPAHHOTO TOIUIMBA, BO3BPAIAETCS TOCTE
OIUIAaThl K CBOEMY aBTO, BKJIFOYACT 3alPaBOYHBIM MUCTOJIET JJIS MOAAYU TOILJIMBA, 0 OKOHYAHHUH
3ampaBKu yOMpaeT MUCTOJIET U 3aKpbIBaeTCs OEH300aK aBTO, BKIIFOYACT JBUTATENb M MOKHIACT
A3C.

B mooenu ne paccmampusaemcs eapuanm, ko20a 600umend 8blCmMasisiem QuKcamop nooavu
MONAUBA HA 3ANPABOYHOM NUCMOIEme 00 NoX00d 6 KAccy, Uiu Ko20a KIueHm npuobpemaem
MONAUBA «OO NOJHO20 OAKAy ¢ nociedyoueli KOppekmupogkou onaamul. Ilpueszka Kk cymoutou
ounamuxe npuesoa asmomoouneu na A3C makoce omcymemeyem.

[TnanoBas neHa peanu3aliy TOIIMBA COCTaBIISET:
e Jlu3enbHOE TOILIMBO — 77 pyod/n

e benszun AU-92 — 58 py0/a

e bensun AU-95 — 61 pyo/a

e bensun AN-98 — 65 pyo/a
Heo0xoaumo:

Pa3zpaboraTe UMUTALIMOHHYIO MOZENb B cpeae umurtanuonnoro moxenupoanus ANYLOGIC
COTJIACHO BBINICONMUCAHHBIM YCJIOBUsM. [IpoTecTHpoBarh pasznudHble BapuaHThl padoTel A3C
IPH  KCIOJB30BAHUM PA3IUYHBIX MapOK TOIUIMBA HA TOILUIMBOPA3/IaTOYHBIX KOJOHKAX.
Paccuntarh KOMMYECTBO OOCTY)KEHHBIX M HEOOCTY)KECHHBIX MAIUH, KOJUYECTBO U CTOMMOCTH
MPOJAHHOTO TOIIMBA, a TaKXKe KOJWYECTBO M CTOMMOCTH YIIYIIEHHOTO K MOTEHIHAIbHON
pojiake TOTUIMBA. PaccunTaHHBIE TIOKA3aTeNIM BBIBECTH B BHJIC 3HAYCHHWH M JHAarpaMM B OKHE
MOJIEJIH.

Pe3synbtar
Bua moaenn gonKeH bbiTb:
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MpakTtnyeckoe 3agaHne Ned «[MponsBoacTBEHHAsA OTrpy3ka»
IlocTanoBka 3aga4u:

30Ha OTrpy3KHU ChITyUeH MPOAYKIIMU MPEACTABISICT COOON TEPPUTOPHUIO C PACIIONIOKEHHBIMH Ha
HEl MEeCTaMH XPAaHEHMS: 2 CUJIOCAaMU OTIPY3KH HAaBAJIIbHOW MPOAYKIMHU U | TUIOMIAAKK OTIPY3KH
tapupoBaHHoi B MKP nmpoaykuuu. BMmectumocts cuitocos cocrasisier 250 TouH u 350 ToHH, a
momaaku — 100 MKP no 2 tonHsl kaxasiid. [lnan Tepputopun 30HbI OTTPY3KH MPEICTaBICH
HUXKeE:

MINAH 30HBI OTITPY3KHU

[Ipoaykuust mocTynaer B CHJIOCH M Ha IUIOINAAKY MO TpyOONpoBOAY, NMPOU3BOAMTENBHOCTH
koToporo 0,2 ToHH B cekyHAy. [Ipu 3TOM €IMHOBPEMEHHO MOXKET OBITh 3aIIUTAHO TOJBKO OJHO
MecTO XpaHeHus. Ilepexirouenne noToka NpOAYKIMH MEXKIY MECTAMH XPaHEHUS IPOUCXOIUT
aBTOMATHU3UPOBAHHO U MITHOBEHHO I10 3aIpOCy.

B cunocel npoaykuusi nmomnagaeT HampsIMyl0 B €MKOCTb. B ciyyae e MoKy MPOUCXOIUT
nakoBka npoaykunu B MKP, koropas 3anumaer 1 mun Ha MKP. 3anakoBannsiii MKP 3atem
XpaHUTCA Ha MJIOUIAJIKE 10 BOCTPEOOBAHMSI, €CIIN TI03BOJISIET MECTO.

B 30HY OTrpy3ku 3a MpOAYKIMEH MPUXOAUT TPY30BOM TPAHCHOPT B CpeaHEM IO 35 MamivH B
yac, JBUTasCh MO TEPPUTOPUH €O CKOpocTbio 25 km/4. Ilpm stom okomno 70% TpaHcmopTta
MPUXOJUT 3a HaBanbHOMU npoaykiueit u 30% 3a tapupoBanHoi. O/1Ha MalIMHA HArpy»KaeTcs Mo
20 TOHH HpPOAYKIMH. Bpems NOIHON MOTrpy3KH OJHOW MAalluHBI COCTABISET 3.5 MUHYTHI AT
HABaJIbHOU MPOAYKIMU U 4 MUHYTHI JIJIs1 TAPUPOBAHHOM MPOITYKIUH.



C onmHOro MecTta XpaHEHHs] €IUHOBPEMEHHO MOXKET OTIPYXaTbCsi TOJIBKO OAMH TPAHCIOPT,
ocTaJbHbIE MPHU 3TOM OyAYT KIaTh CBOEH OouepeaM Ha OTrPy3Ky. Y KaKJIOro MecTa XpaHeHUs
CBOS ouepenb. B ciydae cuiiocoB BoauTe M BEIOMPAIOT Hanboiee KOPOTKYIO O4epe/b.

Just  oOciyXuBaHuWsl BCEH 30HBI OTTPY3KH 3aJIEHCTBOBAHO 2 COTPYAHHKA, KOTOPHIS
OCYILECTBIISIIOT BCE HEOOXOIUMBIC omeparuu. [Ipu OoTrpy3ke MPOIyKIMH C MECTa XPaHCHUS
(cuyoca WM TUIOIIA/AKK) 33JIeCTBOBAH OJWH COTPYAHHUK, KOTOPBIH COMPOBOXKIACT MPOLECC OT
Havaja W J0 KoHma. llepemMemaroTcsi COTPYAHHKH MEXIY MECTaMH OTIPY3KH IEHIKOM CO
CKOPOCTBIO 4 KM/H.

Heo0xoaumo:

Pa3zpaborars UMUTAIIMOHHYIO MOJENb B cpeae mMmuTanuoHHoro moaemupoBanus ANYLOGIC
COTJIaCHO BBIIICONMCAaHHBIM ycioBUsM. (Co31aTh Ha MPE3EHTALMM MOJEIN  DJIEMEHTHI
YIPaBJICHUS HAIPaBJICHUEM MMOTOKA MPOAYKIIMU B CTOPOHY OJHOTO U3 MECT XpaHeHus. B cioyuae
M3MEHEHUS 3HaYCHHS 3JIEMEHTOB MOTOK JIOJKEH U3MEHSTh CBOE HAlpaBJICHHE.

Jns  MoaenupoBaHMs JIBMDKEHHS TPaHCIOPTa HEOOXOAMMO HCIONB30BaTh OMOIMOTEKY
JOPOKHOTO  JIBIDKEHUS, JUIS MOJCIMPOBAHUS pabOThl COTPYIHUKOB — OHOIHMOTEKY
MOJICJIMPOBAHUSl TPOIECCOB, JJs MOJEIMPOBAHHUS IOTOKAa MPOIYKIUU — OHOIHOTEKY
MOJICTTMPOBAHUS TIOTOKOB.

Pe3ynbrar
Bua mogenu gonxeH 6biTb:

MITAH 30Hbl OTTPY3KU
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MpakTtnyeckoe 3agaHne Ne5 «Apean obuTaHNs XXUBOTHBIX»

MocTtaHoBKa 3agauum:

CymiecTByeT HEKHMH apeajq HEKOTOPOTO BHJIa TPABOSAHBIX CYXONYTHBIX >KHMBOTHBIX. Apean
npejacTaBieH MecTHoCcThio 100 KMZ, BKJIIOYAIOIEeH BO3BBIIMICHHOCTH, HU3MEHHOCTH W BOJIHBIN
MaccuB. JKMBOTHBIE XaOTHYECKU TIEPEIBUTAIOTCS 110 MECTHOCTH, 00XO/S BOJAHBIC TIPOCTPAHCTBA.
[To mMepe cBoero cymiecTBOBaHHUS >KMBOTHBIC IMOTJIOMIAIOT MHUILY — PACTUTEIBHOCTh, KOTOPYIO
HalayT Ha MECTHOCTH. [lo mpoIecTBUU HEKOTOPOTO BPEMEHHU JYKMBOTHBIC JAOT MOTOMCTRBO,
KOTOpO€ HMMEeT WJACHTHYHOE IMoBeJeHue. B ciywae, ecnu XKMBOTHOE HaXOIUTCs 0e€3 elbl
CJIMIIIKOM JIOJITO, TO dKHBOTHOE YMHUPAET.

PacturensHOCTE Ha TEPPUTOPHUN MCECTHOCTU PpacCIojaractcCsi COrjlaCHO BBICOTEC naHz[ma(bTa:
HanOojee Oorarsl PACTUTCIIBHOCTBIO HU3MCHHOCTH, a4 HAWMMCHCC Ooratel — BO3BBIIICHHOCTH.
PactutensHOCTE Kak BBICHACTCA )KMBOTHBIMH, TaK U BOCCTAaHABJIMBACTCA CO BPEMCHEM, €CJIM HE
YHUYTOKCHA IMOJIHOCTBIO.

Heobxogumo:

PaspaboTaTb mogenb B cpede MMUTauMoHHoro mogenuposaHua ANYLOGIC, koTopaa 6yaet
reHepupoBaTb NaHAWadT MecTHOCTM, POpPMMPOBATL O3eNE€HEHMEe Ha MEeCTHOCTU MU
MOAEeNNPOBaTb HAXOXAEHME KMBOTHbIX B 3TOM apeane.

Bce ymoyHAmOWUE XxapakmepucmuKku co3dasaemoll mooenu 6ydym OaHbl 8 meKcme
8bIMOMHEHUS 300aHUS.

Pesynbrar
3anycTute MOJAENIb W NPOCMOTPUTE 3a IIOBEJCHHE areHTOB BHYTpU Moxaenu. Mrorosas
KOMITOHOBKA IIPE3CHTalNN MOACIIN NOJIDKHA UMETh IPUMCPHO CJIGI[YIOHII/If/'I BU:
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