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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
KOMIETEHIINN
TaTa
09.04.03 OIIK-7 : Cnocoben | OIIK-7.1x : Pa1 3HaHHE | TEOPETHYECKUE OCHOBBI
«Ipuknagnas | ucrnonb3oBaTh Hcnons3yer MOJIENUPOBAHMS KaK
nHpopmaTHKa» | METombI HAydIHBIX JIOTHYECKUE Hay4YHOTO METOJIa
(M-I1H) UCCIEOBAHUH 1 METO/IBI, TIPUEMBI P2 | 3Hanue | METOIOJIOTHIO IIOCTPOCHUS
MaTeMaTHYICCKOIo HAy4YHOTr O Mo;[enef/i CJIOJKHBIX CUCTEM
MOZACIMPOBaHNA B HCCIICNOBaHUA U P/14 | YMeHnue | mpUMEHSTH CUCTEMBI
obmactn METOJ0JIOTHYECKHE HUMHUTAIMOHHOTO
MIPOEKTHUPOBAHUSA U | NPUHIIUIIBI B MOJICTTUPOBAHHS JUIs
yIpaBIeHUS obmactu peleHus 3a1a4
WH(OPMALMOHHBIMH | IPOEKTHPOBAHHUS U TIPOrHO3HPOBAHMS,
cuUcTeMaMu yIpaBJICHUS aHaIM3a, ONuCKa
UH()OPMAITUOHHBIMHU ONTHMAJTBHBIX
CHUCTCMAMH YIPAaBJIEHYECKUX PELIEHUN
PS5 HaBrik | pa3paboTku
WMUTAIMOHHBIX MOJCIICH,
OCHOBaHHBIX Ha
HCTIONB30BaHUH
COBPEMEHHBIX METOJIOB
HMHUTALMOHHOTO
MOJIEIUPOBaHHUS
OIIK-7.2k : P/14 | YMenue | mpUMEHSTH CHCTEMBI
Monemupyet UMHUTalUOHHOTIO
yIpaBJICHYECKUE MOJIENIUPOBAHUS IS
pelieHust i peleHus 3agau
Ppa3IMYHbIX MPOTHO3UPOBAHUS,
IIPOLIECCOB U aHanu3a, MoucKa
MIPOBOJUT UX ONTUMAIIBHBIX
CPaBHUTEIbHBIN YIPaBJIEHYECKUX PEIIEHUI
aHaJIN3 U1 PIS HaBwik | paspaboTku
NIPUHATHSL PEILIEHUN AMUTAIMOHHBIX MOJIETEH,
OCHOBAHHBIX Ha
HCTIONB30BaHUH
COBPEMEHHBIX METOJIOB




HUMHUTAIITHOHHOTO
MOOCIUPOBAHNA

P/I6

3HaHue

MaTEMaTHYCCKHUX METOI0B
1 METOAOB KOMIIBIOTEPHOT'O
MOJCJINPOBAHMSA

OIIK-7.3k :
OcymecTBuser
METOI0JIOTHYECKOE
000CHOBaHHE
HAY4HOTO
HCCIIeTOBAHUS

PJ13

3HaHue

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

P17

YMenune

QHAIM3UPOBATb,
CHCTEeMaTHU3UPOBATh U
0000mars HHpOPMALHIO IO
MOKMCKY HOBBIX MOJIENCit U
METOJIOB
COBEPILICHCTBOBAHUS
APXUTEKTYPBI MPEATIPHUSITHSI

PII8

HaBrix

BIIaJICHUSI UHCTPYMEHTaMU
UCCIIeAOBaHMS MoJIeNel U
MeTOAaMuU
COBEpPIICHCTBOBAHUS
APXHUTEKTYPHI
HpeAnpUsITHs, pa3paboTKH
CTpPaTETrny ¢ Pa3BUTH

B nmponecce OCBOCHUA OJUCHUINIMHBI PEIOAOTCA 3aJadd BOCIIMTAHUA TapMOHUYHO

Tabmuna 1.2 — I{eneBbie OpueHTHPHI BOCTIUTAHHS

Pa3BHUTOM, MATPUOTUYHONW M COIMAJIBLHO OTBETCTBEHHOM JUYHOCTH HA OCHOBE TPAIMIIMOHHBIX
POCCHICKHX JTyXOBHO-HPABCTBEHHBIX U KYJIbTYPHO-UCTOPUICCKUX IICHHOCTEH, TPEICTABICHHBIC
B TaOnuie 1.2.

BocnurareabHble 3a1a41

®opMuUpOBaHUE IEHHOCTe

IleneBbie OpUEHTHPBI

(I)OpMHI)OBaHI/Ie rpamancxoifl MO3UIUU U TTATPUOTU3IMA

Pa3BuTHe natpuoTU3Ma U rpaxkJlaHCcKoi
OTBETCTBEHHOCTHU

CozupaTenbHblil TPy

JIMCIUIIMHUPOBAHHOCTh
WupuBuyansHOCTH

®opMupoBaHUE

JAyXOBHO-HPABCTBEHHBIX IIeHHOCTEH

q)OpMI/IpOBaHI/Ie OTBE€TCTBEHHOI'O

CosunaTenbHbIi TPy

OTHOLICHHUS K TPYLy

BHuMaTenbHOCTE K JCTAIIM

(I)OpMHI)OBaHI/Ie HAYYHOT0 MUPOBO33PECHUA U KYJIbTYPbl MBIINIJICHUS

(DOpMI/IpOBaHI/Ie OCO3HaHusA IECHHOCTHU
HAyYHOI'0O MUPOBO33PEHUSA U KPUTHUICCKOI'O

I'ymanuzm

MBIIJICHUA

CucteMHOE MBIIIJICHHE

@DopMuUpoBaHNEe KOMMYH

HKATUBHBIX HABBIKOB U KYJIbTYPbI OﬁllleHI/Ifl

®opMHpOBaHUE HABBIKOB ITYOJIUIHOTO
BBICTYIUJICHUS U IIPE3EHTALUN CBOMX UAEH

Bzanmomomonis u
B3aUMOYBaXKCHHE

‘YMeHue paboTarh B KOMaH/E U
B3aNMOIIOMOIIIb




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
3/10pOBbsl U MHBAIMJIOB (T10 3as1BJICHUIO O0yYaIOIIerocs) Mpe1oCcTaBisieTcs yueoHas
uHpOpMalKs B JOCTYNHBIX (pOpMax C yUeTOM UX UHAUBUAYAIBHBIX MCUXO(PU3NIECKUX
0COOEHHOCTEH:

- JUIs JIULL C HAPYLIEHUSIMU 3pEHUS: B IeUaTHOU (hopMe yBETMUEHHBIM LIPUPTOM; B popMme
JIEKTPOHHOIO  JOKYMEHTAa; UHIVBUAYAJIbHbIE  KOHCYJIbTAlMM  C  IPUBJICYECHUEM
TU(dI0CYpIOTIEPEBOIUNKA; MHANBUAYAIbHbIE 331aHNSI, KOHCYIbTALIUH U JP.

- 17151 ML C HApYIICHUSIMU CIIyXa: B IeyaTHOH (hopme; B popmMe 3IeKTPOHHOTO IOKYMEHTA;
WHAMBUAYalIbHbIE KOHCYJNbTAIUM C TPUBJICUEHUEM CYpAONEPEBOJUNKA; HWHAMBHUAYaJIbHbIE
3a/1aHusl, KOHCYJIbTALUU U JIp.

- 17151 JIUI] C HApYILIEHUSIMU OMIOPHO-JIBUTATEIILHOTO arnmapara: B ne4atHoii oopme; B popme
JIEKTPOHHOI'O JJOKYMEHTA; MHINBUyaJIbHBIE 3a]JaHUS, KOHCYJIBTALlUU U JIp.



6 ®oHI OLEHOYHBIX CPEICTB JJIfl MPOBEJIEHUN TEKYIIEero KOHTPOJIsI U MPOMeXKYTOYHOMI
arTecTalMU O0YYAKOIIMXCS 10 IUCHUIIMHE (MOLYJII0)

B coorBerctBun ¢ TpeboBanmsimu PI'OC BO mns arrectaumu oOydarommxcs Ha
COOTBETCTBUE HX MEPCOHAIBHBIX JIOCTIDKEHHH IUIAaHUPYEMBIM pe3yiabTaTaM OOy4YeHHUs II0
JTUCHUTUTMHE (MOAYIIO) cO37aHbl ()OHIBI OIICHOYHBIX CPEACTB. THIOBbIE KOHTPOJIbHBIC 33/1aHUS,
METOJIMYECKHE MaTepHaibl, ONpPECIIOINe IPOLEeIyphl OICHWBAHHMA 3HAHWHA, YMEHUH WU
HaBBIKOB, a TAK)KE KPUTEPUH U TIOKA3aTEIH, HEOOXOAUMBIE [T OLICHKHU 3HAHHUH, YMEHUH, HABHIKOB
M XapaKTepusymomue dTanbl  (GOpPMHpPOBAaHUS KOMIICTEHIMH B  IPOIECCE OCBOCHUS
00pa3oBaresbHON MPOrpamMMBbl, ripeAcTaBieHsbl B [Ipunoxenun 1.

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

7.1 Ocnoenaa numepamypa

1. Akomos, A. C. VIMUTalMOHHOE MOCTUPOBAHKE : YUCOHUK U MPAKTUKYM JJIs1 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 //
Ob6pazoBarenbHas mnatdopma FOpaiit [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 Juist By30B / B. H. BonkoBa. — 2-e u3z., nmepepad. u qor. — 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 (narta obpamenus: 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
wiatrhpopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/589470 (mata oOpareHus:
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 : 2neKTpOHHBIH // 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 mnocoOue 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 (mara obpamenus: 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 : osnektponnsii. - URL: https://znanium.ru/catalog/product/2211866 (mata
obpammenus: 31.05.2026)



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

O6paszoBarenbHas miatdopma "FOPAUT"
DOnekTpoHHO-O0ubroreunas 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.Empnuaa (06a3a JaHHBIX —pa3IMYHBIX
npodeccroHanbHbIX 00macTeit) - Pexxum nocryna: https://www.prlib.ru/

6. HudopmammonHo-crnpaBoyHas cuctema "KoncympranTt Ilmtoc" - Pexxum mocryma:
http://www.consultant.ru/

wn e

8 MarepuajbHO-TeXHHMYECKOe oO0ecneyeHHe AUCUUIJIMHBI (MOAYJis) W IepeyeHb
HHG(POPMANMOHHBIX TEXHOJIOTHIl, HCMOJIb3yeMbIX MPH OCYILIECTBJIEHHN 00Pa30BATEILHOIO
npouecca no JMCUMIvInHe (MO1YJII0), BKJIKYAs MlepevyeHb MPOrpaMMHOro odecre4eHust

OcHOBHOE 000pPYIOBAHUE:

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

e O0naunblii MmonuTop 23" LG CAV42K

¢ O6maynbiii Moautop LG Electronics uepHslii +ki1aBuaTypa+Mpliib

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

[IporpaMMHoOe obecrieueHue:
o Anylogic 7.1 University + Anylogic University Researcher




MHWHOBPHAYKHU POCCUN
BJIAJIUBOCTOKCKMII TOCYJIAPCTBEHHBI YHUBEPCUTET
HAYYHO-OBPA30OBATEJIbHBIN IIEHTP "MUCKYCCTBEHHBII UHTEJJIEKT"
®oH/1 OIICHOYHBIX CPEJICTB
JUTSI TIPOBEJICHUSI TEKYIIIET0 KOHTPOJIS
Y TIPOMEXYTOYHOH aTTECTAINU 110 TUCIHILTHHE (MOIYIIIO)
UMUTAIUMOHHOE MOJAEJINPOBAHUE
HamnpaBnenue u HarmpaBiaeHHOCTh (TpoduIib)
09.04.03 Ilpuknagnas uapopmaruka. ICKyCCTBEHHBINM HHTEIUIEKT M MAIIUHHOE 00YYCHUE B

yIPaBICHUH U MIPUHATHH PEIICHUN

I'ox Habopa Ha OITOII
2025

dopma 00ydeHuUsI
OYHas

Bmagusoctok 2026



1 Ilepedennb (popMHEpyeMbIX KOMIIETEH M

Hassarue OIIOII BO, Kon u popmynupoBka KoMHeTeHIN

COKpameHHOe 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 MPOSKTHUPOBAHUS 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 ynpaBieHYECKHE pelle
HUS IS pa3lUYHbIX IPOLIECCOB U MPOBOAUT UX
CPaBHUTEbHBIN aHAIN3 JUI NIPUHSITHS pelIeHUN

OIIK-7.3k : OcymecTBiseT METOJ0JIOrHYECKOe
000CHOBaHNE HAYYHOTO MCCIICTOBAHUS

Komnerenmus cuntaercs: chopMUPOBAHHOM Ha TaHHOM 3Tarie B CiIydae, eCiIM MOoIydeHHbIE
pe3yibTaTtel OOydYeHHMs [0 [UCLUIUIMHE OLICHEHbl IOJOXHUTEIbHO (JUara3oH KpUTEpUEB
OLICHUBAHMSI PE3YIbTATOB O0YUEHUS «3aUTEHO», «YAOBIETBOPUTEIBHOY, «XOPOILO0Y», KXOTIUYHOR).
B ciydae oTcyTrcTBUS IMOJIOKUTEIBHOM OLIEHKHM KOMIIETEHIMsSI HAa JaHHOM 3Tale CUUTAETCs

Hec(OPMUPOBAHHOM.

2 [loka3aTe/iu OLleHUBAHUS NJIAHUPYEMBbIX Pe3yJIbTATOB 00y4YeHHUs

Komnerennus OIIK-7 «Crioco0GeH 1cnonb30BaTh METO/IbI HAYYHBIX UCCIIEI0BAaHUN U
MaTeMaTHYECKOro MOJICIMPOBAHUS B 00J1aCTH IPOEKTUPOBAHUS U YIIPABJICHUS

UH(POPMALIMOHHBIMHA CUCTEMaMI»

Ta6muma 2.1 — Kpurepuu OlleHKH WHIUKATOPOB JIOCTHKEHUS KOMITCTCHIINH

Kputepun oneHHBaHMS Pe3yIbT
aToB O0yJYCHUS

copMupoBaBIIeecs 3HAHNE T
OPETUYECKUX OCHOB MOJIEIHPOB
AHMS KaK HAyYHOT0 METoa

copMupoBaBIIeeCs 3HAaHNE Me
TOJIOJIOTHH TIOCTPOCHHUS MOJIEIIe
1 CIIOXKHBIX CHCTEM

chopMupOBaBIIEECs] yMEHHE TIP
HUMEHATh CUCTEMbI UMUTAL[HOHH
Oro MOJENMPOBAHMS ISl PELICH
Ys 3a]a4 [IPOrHO3UPOBAHUs, aH

aju3a, IOMCKa ONTUMAJIbHBIX Y

[IPaBJICHYECKUX PEIICHUMN

chopmupoBaBIIeecs BIaJICHUE

HaBBIKaMHU pa3pabOTKH UMHTAL
HOHHBIX MOHGHCﬁ, OCHOBAHHBIX
Ha MCIOJIb30BAHUN COBPEMEHH

BIX METOJIOB UMUTAIIMOHHOTO M
OJICIAPOBAHHUS

PesynbraTel 00y4yeHNUs 110 AUCIMIUINHE
Koy u gopmymupoka unankar | Ko | Tu
opa TOCTHMKEHUS KOMIIETEHIIUN A il
pe | pe Pesynbrar
3- | 3-
Ta | Ta
OIIK-7.1k : Ucnone3yeT oruy 3H
PO TEOPETUYECKHE OCHOBBI MOJIEIH
€CKHE METO/Ibl, IPHEMbI HAYTHO aH
1 POBaHUS KaK HAy4HOTO0 METOAA
TO UCCIIEI0BAHUS U METOJOJIOT ne
MYECKHE PUHIHIBI B 007IaCTH 3H
P METO/I0JIOTHIO IOCTPOEHUS MO
MPOEKTUPOBAHUS U yIIPABICHUS aH N
2 eJIel CIIOKHBIX CUCTEM
MHQOPMALMOHHBIMU CHCTEMaM ne
"
y | MPUMEHSATH CHCTEMBI HMUTALHO
PIT | we HHOT'O MOJENUPOBAHHUS AJIS pe
4 [y | TUEHHS 337131 IPOTHO3MPOBAHHS
o , AHAJIN3a, TIOMCKA ONTUMAaNbHBI
X YHPABICHYECKHUX PEIICHUH
pa3pabOTKK IMHUTAIIHOHHBIX MO
PII Ha | meneii, OCHOBaHHBIX Ha MCIIOJIB3
5 BBl | OBaHMM COBPEMEHHBIX METOJIOB
K HMHUTALMOHHOTO MOJIETUPOBAH
us
OIIK-7.2k : Mogenupyer ynpas v
MIPUMEHSTh CUCTEMBI UMHUTAILIIO
JeHYeCcKHe pellenus ans pazau | PII | me
HHOT'O MOJIETUPOBAHUS AJIS pe
YHBIX IPOLECCOB M IPOBOJUT U | 4 HU
o LIEHUs 33124 IPOrHO3UPOBAHUS

chopMupoBaBIIeeCS YMEHHUE TP
UMCHSTH CUCTEMBI UMHTAIIHOHH
0T0 MOJICITUPOBAHMUSI JUIsl pELIeH
WS 3a/1a4 IPOTHO3UPOBAHHS, aH




ajin3a, MIOUCKa ONTUMAJIbHBIX Y
MMpaBJICHYCCKUX peIHCHI/Iﬁ

chopMupoBaBIIcecs BIaICHUE
HaBBIKAMU pa3pabOTKH UMHTAI]
HMOHHBIX MOJIeNICH, OCHOBaHHBIX
Ha UCTOJIb30BaHUN COBPEMEHH
BIX METOJIOB UMUTALIMOHHOTO M
OJIeNAPOBAHUS

Cdopmuposagiieecs: 3HaHUE Ma
TEMaTHIECKUX METOJIOB U METO
JIOB KOMIBIOTEPHOTO MOJAEIIHPO
BaHUA

chopMupoBaBIIeeCs 3HAHNE Ma
TEMaTHYECKUX MOJIETIEH OITUM

AJIBHOTO YNPABICHUS IS HENP

€pPBIBHBIX U TUCKPETHBIX IPOILE
CCOB, UX CPaBHUTEIBHBIN aHAIIN
3

CdopmupoBasiiieecs: yMeHHE a
HaJIU3UpoBaTh, CUCTEMATU3SUPO
BaTh 1 000011aTh HH)OPMAIIHIO
T10 MONCKY HOBBIX MOI[eJ'IefI nMm
€TOJIOB COBEPILICHCTBOBAHHUS ap
XUTEKTYPBI NPEAIPUATUS

X CPaBHHTCIIbHBIA aHATU3 IS 1T
PHUHSATHUS PELICHU
PI
5
P
6
OIIK-7.3k : OcymmecTBiIsIeT MET
010JIOTHYECKOE 000CHOBAHME H
ay4yHOTr'0 MCCIIENO0BAHUS P/
3
PA
7
Pa
8

, AHAJIM3a, IIOMCKAa ONTHMAaIbHEI
X YIPaBJICEHYECKUX PEIICHUI
Ppa3pabOTKK UIMHUTAIIOHHBIX MO

Ha | nmeneii, ocHOBaHHBIX Ha HCIOJIb3

Bbl | OBaHUHU COBPEMEHHBIX METOAOB

K WMUTAIIMOHHOI'O MOJIETMPOBaH
us

3H | MaTeMaTHYECKUX METOJOB U Me

aH | TOIOB KOMIBIOTEPHOTO MOJEIH

ue | poBaHHA

MaTEeMaTHICCKUE MOICSIH ONTH
3H | ManpHOTO yHpaBICHUS TS HEN
aH | pephIBHBIX U JUCKPETHBIX MIPOLL

e | eccoB, UX CPAaBHUTEJIbHBII aHAI
u3

v aHaJM3UpPOBaTh, CUCTEMATU3UD

ve | oBaTeH 000011aTh I/IH(l)OpMaIulI/I

| 10 11O TIOHCKY HOBBIX MOJIEIIEH 1

o METOJI0B COBEPILIEHCTBOBAHUS a
PXUTEKTYPBI PEIPUATHS
BJIaJICHUS] HHCTPYMEHTaMH HUCC

Ha | nemoBanus moneneit u Mmerogam

Bbl | U COBEpPLIEHCTBOBAHUS apXUTEK

K TYpHI IPEATIPAATHS, pa3padoTK
U CTpaTEruy €€ pa3BUTHL

Cdopmuposagiiieecs BiajcHUue
HWHCTPYMEHTaMU UCCJICAOBAHUA
MOJIeNIel ¥ METOIaMH COBEpIIIe
HCTBOBAaHMS apXUTEKTYPHI TIPEJT
TIPHUSATHS, Pa3pabOTKH CTPaTeTH
W ee Pa3BUTHS

Tabnuia 3armoMHsAETCs B COOTBETCTBUU ¢ pazjesioM | PaGodeit mporpaMMbl JUCITUTIIMHBI

(Moyist).

3 IlepeyeHb OLICHOYHBIX CPEICTB

Tab6nuia 3 — [lepeyeHpb OIIEHOUHBIX CPEACTB MO NUCIUILIUHE (MOIYITIO)

KonTponupyemble muiaHupyeMble pe3

YJIBTaThl O0ydeHHS

KoHTponupyemble TeMBI
HCIHTUTNHBI

HauMeHoBaHHE OLIEHOYHOTO CPEJCTBA U TIP
encrasienne ero B POC

Texkymui KOHTPOJIb

IMpomexyrouHas at
TecTalus

Ounast popma oOyueHUst

€ MOJEJIA ONTUMAaJIbLHOTO
yIpaBJeHUs AJ1s1 HeNpepbl
BHBIX U JIUCKPETHBIX PO
LIECCOB, UX CPABHUTENbH
BIM aHaJIN3

1.3. lunamuueckoe Mojie
JIMPOBaHUE TUIIOBBIX 3BEH
bEB MMPOU3BOJICTBEHHBIX C
HCTEM

[MpakTryeckas pado
Ta

P/1 3HaHUE : TEOPeTHIECKHe 1.1. ITocTpoerue mozene
. [Ipaktuueckas pabo | Hoknaa, cooOrieHu
OCHOBBI MOCIMPOBAHUA 1 IPOU3BOJACTBCHHBIX IIPO Ta e
KaK Hay4yHOT'O METOJIa 1[ECCOB
PJ12 3nanwue : Mmeronosioruro m | 1.1. Tloctpoenue mozaene
A . . p [Ipaktudeckas pado | Jokmaa, cooOreHn
OCTPOEHHs MOJIeNeli CIIOK | i POM3BOJICTBEHHBIX MO | - o
HBIX CHCTEM 1IECCOB
P13 3HaHWe : MATEeMaTHUYECKU

Joxmna, cooOmeH!
e




PJl4

YMeHue : IPUMEHATh CUC
TE€Mbl UMUTAI[HOHHOTO MO
JETMPOBAHNUS JUIS PEIICH

us 3aJa4 IPOTHO3UPOBAH

s, aHaJIM3a, IOUCKA OTTH
MaJIbHbIX YIPaBICHUECKN
X pelIeHuH

1.2. AHanu3 UMUTALIMOHH
BIX CHCTEM MOJICITHPOBaH
ust

[pakTudeckas padbo
Ta

Jloknan, cooOmeHn
e

PJI5

Hagrik : pa3paboTkn nMu
TAIIMOHHBIX MOJEIICH, OCH
OBaHHBIX Ha HCIIOJb30BaH
UU COBPEMEHHBIX METOJI0
B MIMHTAI{MOHHOIO MOJEN
HUPOBaHUS

1.4. UmuTanmmoHHoe Moe
JIMPOBAHKE TUMIOBBIX PO
HU3BOJICTBEHHBIX CUCTEM

[pakTudeckas padbo
Ta

Jloknan, cooOIeHn
e

PLI6

3HaHHE . MATEMATHYECKH
X METOA0B U MECTOJ0B KO
MITBIOTEPHOT'O MOJACIINPOB
aHuA

1.1. IToctpoenue mozene
1 IPOU3BOACTBEHHBIX PO
LIECCOB

[MpakTuyeckas pabdo
Ta

Jokmam, cooOmeHn
e

1.2. AHanu3 UIMHATALIMOHH
BIX CUCTEM MOJEIUPOBaH
ust

[MpakTuyeckas pabdo
Ta

Jokmam, cooOmeHn
e

1.3. JIunamudeckoe Moie
JIMPOBAHUEC THUIIOBBIX 3BC€H
bEB IIPOM3BOJICTBEHHBIX C
HCTEM

[MpakTuyeckas pabdo
Ta

Jloknan, cooO1eHn
e

1.4. UmutaumoHHOE MOJIE
JTUPOBAHUE THITOBBIX PO
HM3BOJICTBEHHBIX CHCTEM

ITpakTryeckas pado
Ta

Jloknan, cooOieHu
e

PJI7

YMeHHe : aHATU3UPOBATh,
CHCTEeMAaTH3UPOBATh U 00

o0mate nH(pOpMAIHIO 10

MOUCKY HOBBIX MOJIENEH U
METOJIOB COBEPIICHCTBOB

aHMS APXUTEKTYPBI TIPS
PHSATHS

1.1. TlocTtpoenune mozene
1 IPOU3BOACTBEHHBIX PO
LIECCOB

ITpakTryeckas pado
Ta

Jloknan, cooOieHu
e

1.2. AHanu3 UMUTALIMOHH
BIX CHCTEM MOJICIHPOBaH
ust

ITpakTryeckas pado
Ta

Jloknan, cooOieHn
e

P8

HaBbIx : B1aseHus HHCTP
YMEHTaMHU UCCJIICAOBAHUA
MOZEJIEH U METOIaMU COB
CPIICHCTBOBAHUSA apXUTEK
TYpBI IPEANIPUATHS, Pa3p
abOTKH CTpaTeTrny ee pasB
UTHS

1.1. ITocTpoenue mozene
1 IPOU3BOJCTBEHHBIX IIPO
LECCOB

[MpakTuyeckas pabdo
Ta

Jloknan, cooOIeHn
e

1.2. AHanu3 UIMHATAIMOHH
BIX CICTEM MOJICTUPOBAH
ust

IIpakTudeckas pabo
Ta

Jloknan, cooOIeHn
e

1.3. JIlunamuveckoe Mojie
JIMPOBAHUEC THUIIOBBIX 3BC€H
bEB MPOU3BOACTBEHHBIX C
HCTEM

IIpakTudeckas pabo
Ta

Jloknan, cooOIeHn
e

1.4. UMuTAauIMOHHOE MOJIE
JTUPOBAHUE THITOBBIX PO
HM3BOJICTBEHHBIX CHCTEM

IIpakTudeckas pabo
Ta

Jloknan, cooOIeHn
e

4 Onucanue npoueaypbl OCHUBAHUA

KauectBo C(I)OpMI/IpOBaHHOCTI/I KOMIETEHIIMM Ha [JaHHOM OJTale OILIEHUBAETCSI IO

pe3ynbpTaTaM TEKYIIMX W MPOMEKYTOYHBIX aTTECTAI[UN TIPH MOMOIIN KOJIMYECTBEHHOU OIEHKH,
BbIpaXeHHOW B Oamnax. MakcuManbHas cymMma OalljioB Mo aucHumiivHe (Moaynto) paBHa 100

Oasnam.
OLIEHOYHOE CPEICTBO
Bun yaebHol nesTenbHOCTH OTYET MO MPaKTHYECK Tloknan Htoro
UM paboTam
IIpakTudeckue 3aHsATHS 60 60
IIpomexxyTodHas arrecranus 20 20
CamocTosTenbHAs paboTa 20 20
Hrtoro 80 20 100




Cymma 6astoB, HAOpaHHBIX CTYACHTOM IO BCEM BHIaM y4eOHOU AEATEIbHOCTH B paMKax
JUCLUIUIMHBL, IEPEBOUTCA B OLIEHKY B COOTBETCTBUU C TAOJIULIEH.

CymmMa Gano
B

O TUCITUILTI
HE

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

CTyaeHT IeMOHCTpHpPYeT cHOPMHUPOBAHHOCTD AUCLMILIMHAPHBIX KOMIICTEHIMIT, 00Ha
PY’KHBaeT BCECTOPOHHEE, CUCTEMATHYECKOE U TITyOOKOe 3HaHUE y4eOHOro MaTepuana

o191 110 100 «3a4TeHo» / » YCBOWII OCHOBHYIO JIUTEPATYpY H 3HAKOM ¢ JOTIOJTHUTENBHON JIUTEPaTypoil, pekoMe
«OTINYHO» H/IOBaHHOU IPOTPaMMOii, yMeeT CBOOOIHO BBIMONHATE MPAKTUYECKHE 3aJaHuUsl, P
YCMOTpEHHBIE TPOrpaMMOH, CBOOOIHO OIIepHpyeT NPHOOPETEHHBIMH 3HAHUSAMH, yMe

HHSIMH, IPUMEHSIET UX B CUTYAIHSIX NOBBIIICHHOHN CIIO’KHOCTH.
CTyzeHT IeMOHCTpUpPYET CHOPMHUPOBAHHOCTH JUCIUAILIHHAPHBIX KOMIIETCHITHH: OCHO
o1 76 10 90 «3auTeHo» / BHBIE 3HAHUSI, YMEHUS OCBOCHBI, HO JJOIyCKAIOTCSl HE3HAYUTEIbHBIE (1LL[I/I6KI/I, HETOYH
«XOPOIIO» 0CTH, 3aTPYAHECHUSI TP aHATUTHUECKUX OTlepalusiX, IepeHoce 3HaHUI U yMEeHUi Ha H

OBbI€, HECTAHIapTHBIE CUTYAIHU.

CTyzeHT AeMOHCTPHUPYET CPOPMHUPOBAHHOCTD TUCIUIUIMHAPHBIX KOMIETEHIIHI: B X0
«3a4TeHO» / Jie KOHTPOJIBHBIX MEPOIIPHUATHI JOITYCKAIOTCS 3HAYNTEIBHBIE OIINOKH, TPOSIBIIIETCS O
oT 61 10 75 «YIOBJICTBOPUTENb | TCYICTBHE OTAECIbHBIX 3HAHUN, yMEHUH, HABBIKOB 10 HEKOTOPBIM JUCHUIIIMHAPHBIM K
HO» OMITIeTEHIUSAM, CTYACHT UCIBITHIBACT 3HAUUTEIIbHBIC 3aTPYHEHHS IIPU ONIEPUPOBAHU

1 3HAHUSIMH U YMEHUAMU IIPU UX IEPEHOCE HAa HOBBIC CUTYallUU.

«HE 3a4TCHOY /

ot 41 o 60 «HEYJOBJIETBOPHTE
JIBHOY»

«HE 3aYTCHOY /

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 KOMIIETEHIIMY He copMHupoBaHsl. [IposBiseTcs moaHoe MM Ipak
THYECKH MTOJTHOE OTCYTCTBHUE 3HAHHH, yMEHUI, HABBIKOB.

5 IlpumepHbIe OLIEHOYHBbIE CPEACTBA

5.1 IlepeuyeHb TeM JOKJIAAOB, COOOLLIEHUIT

1. CucTeMHBIN MOIX0]T K MOACIIMPOBAHUIO MPOIECCOB IPOU3BOICTRA.
. Opranu3zanus mporecca BHeIPSHHSI HHPOPMAIIMOHHBIX CUCTEM B IPOU3BOJICTBO.
. MudopmaninoHHble CUCTEMBI MOACPKKH TPOU3BOCTBA.
. MareMaTuueckre METO/IbI B YIIPABICHUN U YKOHOMHUKE
. OCHOBBI TEXHOJIOTUN MIPUHATHUS PELICHUI.
. Cucrema NpUHIMIIOB OPTaHU3AIIMU TTPOU3BOJICTRA.
. MeTroauka OIIEeHKH U aHaJIN3a YPOBHS OPTaHU3alluy TPOU3BOCTBA.
. UHTEepHeT-IpOEKTUpOBaHNE KaK MHCTPYMEHT YIIpaBJICHUS
9. CoBpeMEHHbBIE TEXHOJIOTHH OPTaHU3ALMOHHOTO Pa3BUTHUA.
10. CoBpemMeHHBIE KOHIICTIIINHI U METO/IbI ONTUMHU3AINH OU3HEC-TpoIieccoB. [ mobanpHbIe
KOHIICIIIIMH ONITHMU3AIUN OU3HEC-CUCTEM
11. CoBpeMeHHBIE KOHIIEMIIMM W METOIbI ONTUMM3AIMU OW3HEC-TIPOIECCOB. MeToabl
aHaJIM3a U ONTUMU3ALMH IPOLECCOB
12. TlocTpoenue cucteM yrnpaBieHUs] 3HAHUSIMU.
13. TIporHo3upoBaHuE pa3BUTHs OW3HEC-TIPOIIECCOB M MPOU3BOJCTBA B YCIOBHUSAX
ra00aau3anui SKOHOMUKH
14, NmuranimonHoe  MOAENIMpOBAaHME  KaK  MHCTPYMEHT  MOJEIMPOBAHUS
MIPOU3BOJICTBEHHBIX MPOIIECCOB .
Kpamxue memoouueckue yxkazanus
Jloknan mpencraBisier co0oil myOnMuHOE COOOIIEHWE, MPEAINoiararoliee pa3BepHyTOe
W3JI0KEHUE Ha OMpeeeHHYI0 Temy. J[okman - 3TO BHI caMOCTOSITENHHOM paOOThI, KOTOPHIN
croco6cTByeT (hOPMUPOBAHUIO Y CTYJICHTOB HABHIKOB UCCIIEIOBATEIHLCKON palbOThI, pacIIupsieT
MMO3HABATEJIbHBIC HHTEPECHI, TPUYUAET KPUTUUECKHA MBICITHUTH.
[ToaroroBka okIaga NpeanonaraeT Cie1yoluue STanbl:
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1. Omnpenenenne uenu gokiaana (MHGOpMUPOBaTh, OOBSACHUTH, OOCYAUTH YTO-TO
(mpobisiemy, pelieHre, CUTyaruio 1 T.11.).

2. [Tox6op asist moKIaa HeOOXOMMOTO MaTepraa U3 JIUTEPATyPHBIX HCTOYHHUKOB.

3. CocraBieHue I1aHa JOKJIaaa, pacupeaesieHre coOpaHHOro MaTepraia B He0OX0AUMOM
JIOTUYECKOM I0CIIE0BaTENBHOCTH.

4. KoMmnozunmonHoe oopmiieHue 10KIa1a B BUIE SJIEKTPOHHOM Mpe3eHTaIlH.

[TocTpoenne nokinaga BKIOYAET TPU YaCTH: BCTYIJICHUE, OCHOBHYIO YaCTh U 3aKJIIOUCHHE.

Berymiienne coneput: (pOpMYyIUPOBKY TeMbl JOKIAAa; aKTyalbHOCTh TE€MBbI; aHAIU3
JUTEPATYPHBIX HCTOYHUKOB (PEKOMEHyeTCsl HCIIOJIb30BaTh JAHHBIE 32 ocieaHue 3-5 ner).

OcHOBHas YaCTh COCTOUT U3 HECKOJBKUX Pa3JieloB, MOCTEIIEHHO PACKPBIBAIOIINX TEMY.
Ecnmu neoOxomumo, ansi OOOCHOBaHHSI TEMbl HCHOJB3YETCSl CChUIKA HA MCTOYHHKH C
JI0Ka3aTeNbCTBAMHU, B3STHIMU U3 JUTEpATyphl (IUTUPOBAHHE aBTOPOB, yka3zaHue U, HakToBs,
omnpenenenuit). W3moxkeHne wmarepuana JOHKHO OBITh  CBSI3HBIM, IOCIIEOBATEIHHBIM,
nokazatenbHbIM.  (Croco0 W3MI0KEHUsT Marepuala JUisl  BBICTYIUIGHHS JIOJDKEH HOCHTH
KOHCIIEKTUBHBIN WJIA TE3UCHBINA XapaKTep.

B 3akitoueHn# mMoABOASATCS UTOTH, (GOPMYIUPYIOTCS TJIaBHBIE BBIBOJIBI, MTOJYEPKUBACTCS
3HaYCHWE PACCMOTPEHHOW MpOOJIEMBI, TPEAJAraloTCsl CaMble Ba)KHBIE NPAKTUYECKHE
PEKOMEH IallUH.

O0bem TekcTa TOKIIaaa JOKEH ObITh paccurTaH Ha MPOU3HECEHHE JJOKIIa1a B TEUCHUE 7-

10 MunyT.
IlIxana oyenku

OneHka bannsl Onucanue
CTyzeHT NOJNHO pacKphIBaeT TeMy JOKJIaJa, BlaJeeT TePMUHOIOTNYECKUM alapaToM, JJOTUYH

5 16-20 0 U MOCTIeIOBATENIHO U3JIaraeT MaTepual, MOXeT 000CHOBATh CBOU CYXKICHUS, IPHMEHHUTH 3Ha
HHS Ha IPAKTHKE, IPUBECTH HEOOXOJUMbIE TPUMEPBHI HE TOJIBKO U3 YUeOHUKA, HO U CAMOCTOSTE
JIBHO c(hOPMYIINPOBAHHBIE.
CTyJeHT MOJHO PacKpBIBACT TEMy JIOKJIAJ(a, TPAMOTHO HCIIOJIb3yeT TEPMUHOJIOTHYECKHUH armnap

4 11-15 aT, JIOTUYHO U HOCJIEI0BATEIbHO U3/IaraeT MaTepHall, MOXXET 00OCHOBATH CBOM CY)KICHHUS, IIPUB

€CTH HE0OXOJMMBIE IPUMEPHI HE TOJIBKO U3 Y4eOHHKa, HO ¥ CAMOCTOSITENIBHO ChOPMYITHPOBAHH
bI€, HO JIOIYCKAeT OJIHY-/IBE HETOYHOCTH B OTBETE.

CTyzieHT pacKpbIBaeT TeMy JI0KJIaza, oOHapy>KHBAeT 3HaHUE M IOHMMaHUe OCHOBHBIX IIOJIOXKEH
Wil TaHHOW TeMbI, HO U3JIaraeT MaTepHall HEeOJIHO U JIOIYCKAeT HETOYHOCTH B OIIPEJICTICHUH T10
3 6-10 HATHI WK HOPMYIUPOBKE BEIBOJOB; HE YMEET TOCTATOYHO TIyOOKO U TOKa3aTeIbHO 00OCHOBA
Th CBOM CYXKICHHMS U PUBECTH CBOU MPUMEPBI, H3J1araeT MaTepHal HEMoC/IeJOBaTEIbHO, HEI0C
TaTOYHO CBOOOJIHO BJIa/ICET MOHOJIOTHYECKOH peyblo.

CryzieHT HerinyOOKO pacKpbIBaeT TeMy, OOHapYy)KUBaeT He3HAHHE OOJIBbIIEH YaCTH COOTBETCTBY

IOILIEr0 BOMPOCa, JAOIMYCKaeT OMNOKH B GOPMYJIMPOBKE ONpe/IeTIeHHIT U BBIBOJIOB, HCKAXAIOIIE
UX CMBICI, OECITOPSIIOYHO M HEYBEPEHHO M3JIaraeT MaTepyal, He YMeeT JIaBaTh apryMEHTHPOBa

HHBIC OTBETBI, JOITYCKAET CePhe3HbIe OIIMOKU B COJICP)KAaHUH OTBETA.

5.2 Ilpumepsl 3agaHuii 115 BBINOJHEHNs MPAKTHYECKUX padoT

Tema 1. IlocTpoenue Mojienel Nporu3BOACTBEHHBIX MPOILIECCOB

Tema 2. [locTpoenune Mozenel JIOTUCTUKY U PUCKa

Tema 3. MoaenupoBaHue 3aa4 ynpapieHUs] GUHAHCOBBIMH TOTOKaMHU

Tema 4. MonenupoBanue GUHAHCOBO-?PKOHOMHUYECKON JAEATENbHOCTU NPEANPHUATHS

Tema 5. Moaenu ynpasieHUs: KOPIOPATUBHBIMU ITPOrpaMMaMu

Tema 6. /lunamuueckoe MOIEIMPOBAHUE TUIIOBBIX 3BEHbEB MIPOU3BOICTBEHHBIX CUCTEM

Tema 7. UMuTaninoHHOE MOJIETMPOBAHUE TUIIOBBIX IPOU3BOJCTBEHHBIX CUCTEM

Tema 8. ImurtanmonHoe MozenupoBanue B cpeae Simulink

Kpamxue memoouueckue yxazanus

Ha BeInosTHEHNE 0/1HOM MPaKTHYECKOM paboThl OTBOAUTCS HE MEHEE OJTHOTO JIByX4aCOBOTO
3aHATUA. [locie BBIMOTHEHMS] KaXAOW NMPAKTUYECKOW pabOoThl CTYAEHT JOJIKEH MpPelCTaBUTh
OTYET O €€ BBINOJIHEHNH, a TAK)KE, [10 YKa3aHUSAM IIPENoaBaTelis, BHIIOJHUTD JOMOJIHUTENbBHbBIE
3aJJaHus [0 TeMe pabOoThI, yHaCTBOBATh B TPEHUHTaX M KOJJIEKTUBHBIX O0CYKACHUSIX IMOTYYEHHBIX
CTYZICHTOM PE3YJIbTAaTOB B XOJI€ BHIMOJIHEHUS pabOTHI.

Llxana oyenku



Ne | mn | Omnucanue
bl
73 | CTyneHT NEMOHCTPUPYET YMEHHUS HA HTOTOBOM YPOBHE: YMEET CBOOOIHO BBIIOIHATD MPAKTHYECKHE 3a1aHHs, TP
5 | -8 | mycMoTpeHHbIC IPOrpaMMOii, CBOOOIHO ONEPHPYET MPUOOPETCHHBIMU YMEHHSAMHU, IPUMEHSICT HX B CHTYALHAX 110
0 BBIIICHHOH CIIOKHOCTH.
61 | CTyaeHT IEMOHCTPHUPYET YMEHHUSI Ha CPEAHEM YPOBHE: OCBOMII OCHOBHBIC YMEHHS, HO JOIYCKAOTCS HE3HAUHTEIb
4 | —7 | Hble olIMOKHU, HETOYHOCTH, 3aTPYAHEHHMS IIPH aHAIMTUYECKUX OIepaIUAX, IEPEHOCe YMEHUH Ha HOBBIE, HECTAH A
2 PTHBIC CHTYalIUH.
49 CTyJeHT IeMOHCTPHUPYET YMEHHUS U HaBBIKH Ha 6a30BOM YPOBHE: B X0/1¢ KOHTPOJIBHBIX MEPOIIPHUATHII JOMYCKAIOT
3 | _g | oA 3HaumTENBHE OLINOKH, MPOSIBISIETCS OTCYTCTBHE OTACIBHBIX YMEHHI, HABBIKOB MO JUCUUIUTHHAPHON KOMIIETE
0 HIIMH, UCIBITHIBAIOTCS 3HAYUTEIIBHBIC 3aTPYAHCHHS IIPU ONICPUPOBAHIU YMEHHSAMH M IIPU UX MEPEHOCE HA HOBBIC
CHUTYaIHH.
33 .
5 | _a CTyJeHT IeMOHCTPHUPYET YMEHHUS U HABBIKH Ha YPOBHE HIKE 0a30BOT0: MPOSIBISCTCS HEAOCTATOYHOCTh YMEHHI U
HAaBBIKOB.
8
0- .
1 CTyIeHTOM HPOSBIISIETCS MOJHOE WM IPAKTHYECKHU MOJIHOE OTCYTCTBHE YMEHHH M HAaBBIKOB.




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
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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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