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1. HAMUMEHOBAHME U IIEJIb OCBOEHUSA JUCIIUITJIMHBI

Vuebnasa nucuuminHa «MaTeMaTH4ecKoe ¥ UMUTALMOHHOE MOAEIHUPOBAHUE» U3ydaeTCs
00y4aroIyuMuCs, OCBaMBAIOIMMHI 00pa3oBaTeibHyto nporpamMmy «llpuknanHas uHGpopmaTukay
no npodpmmo [lpuxiaanas mHpoOpMaTHKa B HKOHOMHKE B COOTBETCTBHHM ¢ DenepanbHbIM
rOCyJapCTBEHHBIM O0OpPa30BaTEJIbHBIM CTAaHAAPTOM BBICIIET0 OOpa30BaHUS IO HAIPABICHHIO
09.03.03 [puxnaguas nHGOpPMaTHKA, YTBEPKACHHBIM NMPUKa30M MUHHUCTEPCTBAa 00pa30BaHUs U
Hayku PO ot 19.09.2017 N 922 (®I'OC BO 3++).

Lenpto wm3yueHHWs] JOUCUMIUIMHBI SBISETCA: JaTh IpEACTaBIeHHE O Haubosee
pacnpocTpaHEHHBIX MaTEMAaTUYECKUX METO/aX, UCIOIb3YEMBIX IS (hOpMaIN3alui SKOHOMHUKO-
MaTeMaTHYeCKUX MOJIENel; HAayYUTh UCIIO0JIb30BaTh COBPEMEHHbBIE METO/Ibl AHAJIN3a CTPYKTYPHI U
JUHAMUYECKUX XapaKTEpUCTHK HPOLECCOB B OSKOHOMHUKE, HHTEPIPETHPOBATH PE3YJbTAThI
SKOHOMHUKO-MaTeMaTH4YECKOT0 MOJECIMPOBAHMS U IPUMEHSATh MX Ul 0OOCHOBAaHUS KOHKPETHBIX
IIPOM3BOJICTBEHHBIX PELICHUH.

N3yuenne y4eOHONM MUCHMIUIMHBI HANpaBICHO Ha TOATOTOBKY OOyYaroImuxcs K
OCYILECTBIICHUIO JIEATEIBHOCTH IO KOHIENTYaJbHOMY, (DYHKIIMOHAIBHOMY M JIOTHYECKOMY
IPOCKTHUPOBAHUIO CHCTEM CpEIHEro M KPYMHOro Maciiraba ¥ CIO0XKHOCTH, IUIAHUPOBAHUIO
pa3pabOTKU WM BOCCTAHOBIICHUS TpeOOBaHMI K CHCTEME, aHATU3y MNpPOOJIEMHOM CHUTyalluu
3aMHTEPECOBAHHBIX JIMII, pa3paboTke OM3HEC-TpeOOBaHUI 3aMHTEPECOBAHHBIX JIUL], TOCTAHOBKH
Hesnedl CO3JaHusl CUCTEMBI, pa3paOOTKM KOHLEMIUM CUCTEMBbl M TEXHUYECKOro 3aJaHus Ha
CHCTEMY, OpraHM3allMd OLIEHKHM COOTBETCTBHUS TPEOOBaHMSIM CYLIECTBYIOIIUX CHUCTEM M HX
aHaJIOTOB, MPEJICTABICHUIO KOHILIECTIIIUH, TEXHUYECKOT0 3aJJaHNs Ha CUCTEMY U U3MEHEHUH B HUX
3aMHTEPECOBAHHBIM JIMIIaM, OpPTaHU3allMM COIJIACOBAHUS TPEeOOBaHUHI K cHUCTEMe, pa3paboTke
1a0JIOHOB  JIOKYMEHTOB TpeOOBaHM, IMOCTAaHOBKE 3aJaud Ha pa3paboTKy TpeOoBaHUH K
NOJCHCTEMaM M KOHTPOJIb UX KauecTBa, CONMPOBOXKICHHIO MPUEMOYHBIX UCTBITAHUNA U BBOJA B
OKCIUTyaTaI[MI0 CHCTEMBI, OOpabOTKEe 3ampocoB HAa HW3MEHEHHE TpeOOBaHUII K cHUCTEME,
OTIpeNIeIEHHBIX MPO(ecCHOHANBHBIM CTaHIAPTOM «CHCTEMHBIA aHATUTHUK», YTBEPKIECHHOTO
npukazoM MUHHCTEPCTBA TpyJa U colluaibHOM 3amuThl Poccuiickoit ®enepanun ot 28.10.2014
N 8091 (Peructparnmonnsiii Homep Ne34882).

2. MECTO JUCIHUILJIMHBI B CTPYKTYPE OBPA3OBATEJILHOM
ITPOI'PAMMBbI

VYuebHasg aucuuruinHa MaremaTuyeckoe 1 MMUTAIMOHHOE MOJEIHPOBAHNE OTHOCUTCA K
YyacTu y4eOHOro riana GopMHpyeMol yYaCTHUKaMU 00pa30BaTeNbHBIX OTHOIICHUH U N3ydaeTcs
Ha 2, 3 Kypce.

2.1. TpeGoBaHuUsI K TPEABAPUTEIBHON TOATOTOBKE 00YJarOIErocs:

JqucuuiuinHa Oa3upyeTcsl Ha 3HAHMAX, IOJIyYEHHBIX CTYAEHTaMH IO JUCLMILIMHAM
«/uckpernas maremarukay», «lccnenoBanue omnepauuid M METOABI  ONTHUMH3ALUN,
«Uupopmatuka u mnporpammupoBaHue», «Teopuss BeposATHOCTEH M  MaTeMaTH4ecKas
CTaTHCTUKAY.

[MapamnensHo ¢ yuyeOHOM nmucnmIIMHON — «MaremaTuyeckoe W MMHTAIMOHHOE
MOJICIMPOBAHUE» H3Yy4aloTcs AUCHUILIUHBL «lIpoekTrpoBaHne HH()OPMAIIMOHHBIX CHUCTEMY,



«HccnenoBanne onepauuii U METOABlI ONTHUMU3ALMKNY, «MHTemIeKTyanbHble HH()OPMALMOHHBIE
CHUCTEMBIY.

2.2. AucuuniauHel (MOAYJIU) U MPAKTUKU, JUISI KOTOPBIX OCBOCHUE AAHHOW TUCUUILIAHBI
(MomyJsl) HEOOXOAMMO KakK MPeAIIeCTBYIOMIEE:

Pe3ynbTaThl OCBOSHUS AUCIUILTAHBI SIBISIOTCS 0a30H IS TPOXOKACHHS 00YIArOIIMHUCS
MIPOU3BOICTBEHHON MPAKTHKU: u MPeTUIIOMHOM, BBITIOJTHEHUS BBIITYCKHOMN
KBJIM(UKAIIMOHHOM paboThl, a TakXke Uil M3y4yeHHUs Y4YeOHBIX IUCHUIUIMH: «DIEKTPOHHBIN
JTOKYMEHTO000pOoT», «YTpaBiieHue HHPOPMAIMOHHBIMHU CHCTEMaMM.

PazButne y oOydwaromuxcsi HaBBIKOB KOMAaHAHOW  pabOThl, MEXJIMYHOCTHOMN
KOMMYHHKAITUH, TPUHATUS PEIICHUH, JUIEPCKUX KAYeCTB OOECIICUYMBACTCS UTCHHEM JIEKIIUM,
MPOBEJICHUEM 3aHITHIA, COJAEpKaHUE KOTOPHIX pa3pabOoTaHO Ha OCHOBE PE3yJIbTAaTOB HAYUYHBIX
WCCJICIOBAaHMMA, TPOBOANMBIX IHCTUTYTOM, B TOM YHCJIE C YUETOM PErHOHAIBHBIX 0OCOOEHHOCTEH

npodecCHOHATBLHOM 1A TETFHOCTH BBIITYCKHUKOB M OTpeOHOCTEl paboToaarenei.

3. INIAHUPYEMBIE PE3YJIBTATbBI ObYYEHUA 110 JUCHUIIJIMHE,
COOTHECEHHBIE C INTAHUPYEMBIMH PE3YJIbTATAMHN OCBOEHMUAA
OBPA30OBATEJIbHOH ITPOT'PAMMBI

B pesynbrare OCBOGHHS AMCHUILIUHBI OOYYAIOIIUICS IO IMporpamme OakajaBpuara
JIOJKEH OBJIAJICTh:

- Cnocooen moodenuposams npuxkiaouvie (Ousnec) npoyeccol U nPeOMemuyio 001acmo

(1IK-5)

Iliianupyemble pe3yibTaThbl 00yUeHHUS 10 JUCHUIITIMHE
dopmupyemas Kon
KOMITETHIIHS [Mnanupyembie pe3yabTaThl 00ydeHUs pe3yiabTaTa

o0yJeHus
3HaTh:
OCHOBHBI€ MTOHATHSI OU3HEC-TIPOIIECCOB [1K-5-31
orpezieNieHue MPeMETHON 001acTu I1K-5-32
METO/IbI MOJACIMPOBAHUS MPUKIIATHBIX MPOLIECCOB I1K-5-33
OCHOBHBIE ITOHATHSI UMUTALIMOHHOT'O MOJEIMPOBAHUS [1K-5-34
METOJ UMUTAIMOHHOTO MOJIEITHUPOBAHUS IIK -5-35
Cnocoben TEXHOJIOTHYECKHUE ITANBI MOJAEIUPOBAHUS ITPOIECCOB [1K-5-36
MOJICJINPOBATh | YMETh:
NPUKIAJHBIE | aHAJTU3UPOBATH MPEAMETHYIO 001aCTh I1K-5-V1
(busnec) OCYIIECTBIISITH MOJICTHPOBaHNE OM3HEC-TIPOIECCOB TIK-5-VY2
IMPpONIECChl U HMCHOJB30BaTh MAaKCThl MATCMAaTHYCCKOI0 MOACIUPOBAHUS I IK-5-Y3
HPpEAMETHYIO | peIICHUs TUNOBBIX 3a1a4
001aCTh BBISIBIIATH TCHICHIIUH PA3BUTHS, TIPOOIEMBI TTPU TIPOBEICHUN [IK-5-V4
(1IK-5) obcIeoBaHuil opraHu3auii h
paboTaTh ¢ MHCTPYMEHTAILHBIMH CPEJICTBAMU aBTOMATH3AI[UN MK-5-V5
MPOIECCOB MOJICTTUPOBAHUS
HCIIOJIb30BATh MaKeThl KOMIBIOTEPHOTO UMHUTAIIMOHHOTO MK-5-V6
MOJIETTUPOBAHUS JIJISI PEIICHUS TUIIOBBIX 3a/1a4
Baagern:
HaBBIKAMH 00CJIeI0BaHNE 00BEKTAa HHPOPMATHU3AITUN [1K-5-B1




HaBBIKAMH TIOCTPOCHUS MOJIeJIel OCHOBHBIX OM3HEC-TTPOIIECCOB I[1K-5-B2
HaBbIKAMU COCTABJIEHUsI OTYETA IO Pe3yJIbTaTamM TK-5-B3
MOJICJIMPOBAHUS

HaBBIKAMU (pOPMATTM3AIMH PEIICHHS TPUKIIAJIHBIX 33124 [1K-5-B4
HaBBIKAMU TIOMCKA HEOOXOAMMOH JUIsl HCCIIE0BAaHUS 00BbEKTa MK-5-B5
uHpopMaun

HaBBIKAMU y4acTHUs B IPOEKTUPOBAHUM MH(OPMALIMOHHBIX TK-5-B6
CHUCTEM B paMKax OIpEAEIEHHS IPOrPaMMHBIX KOMIIOHEHTOB

4. OBBEM JUCHUIIVIMHBI B 3AYETHBIX EJIMHUIAX C YKASAHUEM
KO/INYECTBA AKAJEMHUYECKHUX YACOB, BBI/IEJIEHHBIX HA KOHTAKTHY1O

PABOTY OBYYAIOIIUXCHA C ITPEINIOJABATEJIEM (I1I0 BUJAM YYEBHbIX

3AHATHUI) U HA CAMOCTOSATEJILHYIO PABOTY OBYUAIOIIUXCS

OO01mas TpyA0eMKOCTh AUCIUTIINHBI COCTABISAET 6 3a4eTHRIX equHUIIBI (216 gaca).

Oo6mmas B tom yuciie koHTakTHas paboTa ¢ Dopma
TPYAOEMKOCTh MIPETIo/IaBaTeeM
Kontpo | Cam. | mpomexxyTou
Ne B Bcer Ce | Ko Ko b pabota HOM
B3.e. | gaca JI 3 2
N 0 M P HC arrecTranuu
1 36 4 4 32
2 5 180 | 18 |4 | 8 |33]03] 2 |04 103 | 1517 | Ofaven
3ader
Uroro 6 216 22 8 8 [33]103| 2 |04 10,3 183,7
Pacripenenenue yaeOHOro BpeMEHU 110 TEMaM U BHJIaM yUeOHBIX 3aHATHI 3a09Has
dbopMma oOyueHus
HaumenoBanue Bcero | KonrakTHas pabora ¢ mpemnojaBareaeM dopmupyembie
Cam.
No | pazgenos, Tem yacoB | Becero | JI | Cem | KoP | 3 Konc | O PaG pe3yiabTaThl
Y4eOHBIX 3aHATHIA ) 00yJeHISI
Brenenue
1. | Beegenne | 4 | | | | | | | 4 | T1K-5-31
OCHOBHBIE MOHATHSI KOMITBIOTEPHOT'O MOJICITMPOBAHUS
OCHOBHbBIC TTOHATHUS TK-5-31, [TIK-
2. | KOMITBIOTEPHOTO 9 1 1 8 53
MOJIETTUPOBAHUS
MaTemMaTHueCKoe MOICITHPOBAHNC
3 MaremaTHuecKoe 9 1 1 3 TIK-5-31, TIK-
" | MomeIMpoBaHUe 5-32, IIK-5-V3
MopnenupoBaHHe B CHCTEMaX YIPaBICHHUS 00bEKTa IKOHOMHUKHU
MonenupoBanue B TK-5-33, TIK-
4, | creTeMax 9 1|1 8§ | 5-VI,IIK-5-
yIpaBIeHUS Bl
00bEKTa SIKOHOMHUKH
MonenupoBaH#e MPOIECCOB IKOHOMUYECKOHN M YIPABICHYSCKOM JESTEILHOCTH NPEANPUITHIA
MopenupoBanue
NIPOHECCOB TK-5-33, [K-
5. | PKOHOMIECKOH 1 5 | | 4 5-V2, TIK-5-
yIpaBIeHIECKON B2
JeSTeTbHOCTH
NPEINPUATHI
ITpomexyrounas arrecrarms (3a4eT)
6. | 3auer | 2 | 2 | | | 1,7 [03 ] | |




NmMutannoHHOE MOJETUPOBAHUE TPOLECCOB IKOHOMUYECKOH, YIIPaBICHUYECKOM, X035HCTBEHHOM
NEATEIHLHOCTH TIPEAPUATHIN

Nmuramuonaoe

MOJICJTHPOBAHHE

fpoteccos TK-5-V'5, TTK-
7. | Jeononmmestor 3| 3 |1 2 30 | 5-BS, IK-5-

YHpaBIICHIECKOL, B6

X035HCTBEHHOM

JIEATENIHLHOCTH

NPEINPUITUN

TexXHOJOTHYECKHE ATAIBI CO3JAHUS U UCIIOIL30BaHNS IMATAMOHHEIX MOIEIei

TexHoIOornYecKre

JTanbl CO3aHuI U TIK-5-36, T1K-
8. | ucnonap30BaHUS 32 2 1 1 30 5-Y6, IIK-5-

MMHTAIIHOHHBIX B3

Mopelei

HHcTpyMeHTaIbHBIE CPEACTBA ABTOMATH3AIIMH POLIECCOB MOACIUPOBAHUS

HHcTpyMeHTaNbHBIC

cpeacTBa TK-5-V4, TIK-
9. | aBTOMaTHU3ALMHI 32 2 2 30 s B4

MIPOLIECCOB

MOJICTTUPOBAHUS

MeTo UMHUTAIIMOHHOTO MOJICITMPOBAHHUS

Merton
10. | IMHTALIHOHHOTO 33 3 1| 2 30 HK_55__3345’ TIK-

MOJICTTUPOBAHUS

HcnbiTanne v MccleOBaHNE CBOWCTB MMHTALMOHHON MOJENH

UcneiTanne n

HCCIICIOBAHNUE 1K-5-31, IIK-
11. | cpoiicts 37| 2 1] 1 317 | >Y L K-S

HMHATAIIMOHHOMN ¥6, IIK-5-B2,

TIK-5-B3
MOJIEITN
ITpomesxyTouHast aTTecTanus (9K3aMeH)

12. | Dx3amen | 4 | 4 | | 16 ] [ 2 Jo4] |

5. COJEP)KAHME JUCHMILINHBI, CTPYKTYPUPOBAHHOE IO TEMAM
(PA3JIEJIAM)

Tema 1. Beenenue

[Tonstne moxenu. MonenupoBaHue Kak METO Mo3HaHus. HaTypanbHble 1 aOCTpaKkTHBIE
monenu. Ilonstue mpouecca moaenupoBaHus. Bujasl MomenupoBaHuss B €CTECTBEHHBIX U
TeXHUYECKUX Haykax. Buawl Mmozenei, ux kinaccudukamus. KommbroTepHas Moaens. Mojenu ¢
COCPEIOTOYEHHBIMU U pACHpeeIeHHBIMU NTapaMeTpaMu. JleCKpUNTHUBHBIEC, ONTUMU3AIIOHHBIE,
MHOTOKpUTEpHUATIbHbIE, UTPOBbIE MOAENIU. CUCTEMHBIN MOIX0/1 B HAYUYHBIX HCCIIEIOBAHUSIX.

Tema 2. OCHOBHbIE TOHATHUSL KOMITBIOTEPHOTO MOJICTUPOBAHMUSI.

[TonsTHe MoOAeNTUpOBaHUS. DTambl OINpPEACTCHHs, XapaKTepHbIe s JII0OOTO MeToaa
monenupoBanus. Ilpeamernas (mpobnemHas) 007acTh;, OOBEKT MOJEIMPOBAHUS, LiEIeBas
¢byukus monenu. OcHoBHble TpeOoBaHus kK Monensim. dopma npencraBienust Moaenu. Buabl
ONMMCAHHUA M TOCTPOCHUS MOJENH, XapakTep peanu3anuu. MeToasl HcciaeI0BaHus.
OTnuuuTenbHble 0COOEHHOCTH MOJIENEN Pa3IMYHBIX KJIacCOB. YpaBHEHUS U JOMOJHUTEIbHBIC
ycnoBus. [Ipumepsl. [uckpernsanus. CeTku, KOHEUHBIE 3JIEMEHTHI. [IpsiMble 1 UTEpallMOHHBIE




anroput™mbl. JlaHHble W MeroAbl MX 0OpaboTku. TexHoJormueckas cxema IOCTPOCHHS U
UCCJIEI0BAHUS MOJIeNIel SKOHOMUYECKHUX CUCTEM.
Tema 3. MaTemaTHueckoe MOJEIUPOBAHUE.

[TonstTre o (U3MYECKOM M MaTEMAaTHYECKOM MOJACIUPOBaHUU. MoAenupoBaHUE Kak
METOJI HKCCJIEeIOBaHUS MPOIECCOB M CUCTeM (YyCTpoicTB). duzmueckoe W MaTeMaTHYECKOe
MoienrpoBaHue. MaTemaruueckass MoJenb cucTemsl (mpouecca). ComepxKaTenbHOE OMHCAHUE.
®opmanuzanud. Vcnonap3oBaHWE MaTEMATHYECKUMX MOJENCH: AHAIMTUYECKOE HCCIEIOBaHKUE
IIPOLIECCOB; MCCIIEOBAHME IPOLIECCOB MPHU IMOMOIIM YHUCIEHHBIX METOAOB; Maremarudeckas
MOJIENIb DJIEMEHTA CII0KHOM CUCTEMBbl. MartemaTudeckas MOJEIb B3aUMOJCIHCTBUS 3JIEMEHTOB
CIOXKHOM cuctembl. BXxojaHble U BbIXOAHBIE cHUTHaibl. Cxembl compsbkenus. OrnepaTop
CONPSIKEHHUSL.

Tema 4. MozenupoBaHue B CUCTEMaxX YIPaBICHUS 00BEKTa SKOHOMHUKH.

VYnpaBieHue cucTeMoil Kak mporecc cOopa, mepefadyd U mepepaboTKu HH(GOpPMAIHH.
Hepapxuueckast CTpykTypa ynpasieHus. JleiicTBue cirydailHbIX ()akTOpOB. DHTPOIMHS KaK Mepa
HeolpeAeNeHHOCTH cucteMmbl. MDakTopbl, AEHCTBYIOIIME Ha Tmpouecc (QYHKIMOHUPOBAHUS
ciokHo  cuctembl. [lokazatenu, XapakTepuU3ylOIIME  CBOMCTBA  CIIOKHBIX  CHCTEM.
OyHKIHMOHAIBL, XapaKTEPU3YIOIIME HAAECKHOCTh, ITOMEXO3AIIMIIEHHOCTh W KadeCTBO
ylpaBieHUs. YCTOWYMBOCTh (YHKIMOHHUPOBAHUS CIOXKHOW cHCTeMbl. TumoBas cxema
yIpaBICHUS OSKOHOMHYECKHM OO0BeKTOM. (CocCTaBlieHHE MaTeMaTHYeCKUX MoJele B
ODKOHOMHYECKUX 3ajladax. Mopaenupyembple e W KPUTEPUH CYOBEKTOB JKOHOMHKH.
Omnpenenenne npodiem. Pa3zpaborka pemenns. [InanupoBanue skcrepuMenta. KommnbsiorepHoe
MOJICJINPOBAHUE.

Tema 5. MogenupoBaHue MPOLIECCOB IKOHOMUYECKON U YIIPaBICHYECKON AEATETbHOCTH

MPEANPUATHIA.

OcoOEHHOCTH  MOJCIHMPOBAHUS  TOPTOBO-DKOHOMHYECKOM M YIPaBICHYECKOM
nesTeNbHOCTH  npennpustus. OcOOEHHOCTM MOJAETUPOBAHUS B JIOTUCTHKE pEIIeHUs IO
TPAHCIIOPTUPOBKE, XpaHEHWIO, TmpofakaM. (OCoOEHHOCTH MOJEIHUPOBAHUS  TPOIECCOB
o0CyXKMBaHUS KIUEHTOB. MojenupoBaHue OW3HEC-IUIAHOB, IUIAHOB TMPOJAX 3aTpar Ha
peKiaMy, MHBECTHUIIMA CBOOOIHBIX CPEACTB, YHUCICHHOCTH MepcoHana. OmeHKa MmapaMmeTpoB
Mozeneld. TpakToBka W MPAKTUUYECKOE MCIOJIb30BAHUE PE3YyJIbTaTOB HMHUTALMOHHOIO
MOJIETTUPOBAHUS COLUATBHON Chephl.

Tema 6. 3auer.

Bormpocs! 1u1st IOArOTOBKY K 3a4€Ty.

1. TToHATHE CTTOKHOW CHCTEMBI.

2. CBOMCTBA CIOKHBIX CUCTEM.

3. CnoxHas cucremMa, Kak 00beKT MOJICTUPOBAHHUS.

4. TlpuknagHON CUCTEMHBIN aHAJIN3 — METOJI0JIOTHSI HCCIIEIOBAHUS CIIOKHBIX CUCTEM.

5. Hayka 0 c10KHBIX CUCTEMAxX — cucTemMotiorus. HanpasneHnus pa3BUTHS CUCTEMOJIOTUU:
CO3/1aHHM€ KOHLENTYaJIbHbIX U METOJOJIOTUYECKIX OCHOB; (popManu3alus pa3padoTka METO/I0B U
amnmnapara peleHusl.

6. Pa3zpaboTka croxHbIX cucTeM. [loicucTeMsl U 2JIIEMEHTBI CII0KHON CUCTEMBI.

7. DTansl CO3JaHusI MOJEIU CIOKHONM CUCTEMBI.

8. 3amaun ucciae0BaHMs CIOXKHBIX CUCTEM: 3aJa4M aHallM3a U 3aJja4i CUHTE3a.

9. IlpoGnema KnaccupUKAIIN CUCTEM.

10. Onpenenenne MOJEIH.

11. O6mas xnaccupuKaysi OCHOBHBIX BHIOB MOJICTTUPOBAHUSI.



12. KomnbrotepHoe MoaenupoBanue. MeTo UMUTAlMOHHOTO MOJICIIMPOBAHUSA.

13. IIponeaypHO-TeXHOJIOTMYECKAsi CXeMa IOCTPOEHUS M HCCIEIOBAaHUS MoOJeeit
CJIOKHBIX CUCTEM.

14 Mopenupytouie  anroput™Mbl.  CrocoObl  TpEACTaBICHUS  MOJCIUPYIOIINX
QITOPUTMOB: OINEPATOPHBIE CXEMBbI; SI3bIKM IPOrPAMMHUPOBAHMS; TAKEThl IMPHUKIIATHBIX
Iporpamm.

15. CylmHOCTh UMHTAIIMOHHOT'O MOJICTMPOBAHUS KAK CTATUCTUYECKOTO IKCIIEPUMEHTA.

16. HMmuTanmoHHOE MOJEIUPOBAHHE CHUCTEM CO CIy4YallHBIMH HCXoIamMu. Meron
CTATUCTUYECKUX HCIBITAHUN (METOJl CTATUCTUYECKOTO MojaenupoBaHus Ha DOBM) (meton
Mounre-Kapino).

17. OtnuuautensHbie 0COOCHHOCTH MOJIENEH Pa3IMYHbIX KJIACCOB.

18. YmpaBnenue cucteMoii Kak mporiecc coopa, neperadu u nepepadboTku HHGpopMaIum.

19. Mepapxuueckas CTpyKTypa yIpaBJIeHHUS.

20. leiicTBre cinydyalHbIX (aKTOPOB.

21. DHTponUs Kak Mepa HEONPEAEIEHHOCTH CUCTEMBI.

22. ®akTOopHI, ASHCTBYIONINE Ha TIpoIiecC (PYHKITMOHUPOBAHUS CIIOKHON CHCTEMBI.

23. IlokazaTenu, XxapakTepU3yrOlIMe CBOMCTBA CIIOXKHBIX CUCTEM.

24. OYHKIMOHAIBI, XapaKTepU3YIOIIHNE HAJEHKHOCTh, IOMEXO03AIIUIIIEHHOCTh U KauyeCTBO
YIpaBJICHHUS.

25. YcToWYMBOCTh (PYHKITMOHUPOBAHHUSI CIIOKHOM CUCTEMBI.

26. IlonsiTue o pU3NIECKOM U MATEMAaTUIYECKOM MO/ICIHMPOBAHUU.

27. MopaenupoBaHre KaK METOJI UCCIEAOBAHUS IPOIIECCOB U CUCTEM (YCTPOMCTB).

28. MareMarnueckasi MOJIeNTb CHCTEMBI (TIpoIiecca).

29. Hcnomp3oBaHue MaTeMaTHUECKUX MOJEJEH: aHAIUTUYECKOE HCCIIECHOBaHUE
MIPOLIECCOB; MOJIETMPOBAHUE MPOLIECCOB HA BBIUYMCIUTENBHBIX MAIMHAX HENPEPHIBHOIO
NEICTBUS; MOAETUPOBAaHNE MPOILIECCOB HAa HMU(PPOBBIX BHIYMCIUTENbHBIX MAIlllMHAX C YYETOM U
UMHTALUCH CTy4allHBIX (PaKTOPOB.

30. MaTemaTuyeckast MOJIEIb B3aUMOICUCTBUS DJIEMEHTOB CJI0KHOU CHCTEMBI.

31. BxoaHble U BbIXOJHbIE cUTHAJBL. CXeMbl conpsbkeHus. OnepaTop CONnpsiKEHUsI.

32. CocraBiieHHEe MaTEMATUUECKUX MOEIIE B DKOHOMUYECKUX 3a4auax.

33. CTaTuueckoe U JUHAMHYECKOE MTPEJCTABICHUE MOJAEITUPYEMOM CUCTEMBI

34. IloHsiTHE O MOAECIBHOM BPEMEHHU.

35. MexaHu3M NpoJIBUKEHUSI MOJICIIBHOTO BPEMEHH.

36. JluckpeTHbIE U HENPEPHIBHBIC UMUTAIIMOHHBIE MOJIETIH.

37. IIpoGneMbl CTPaTeTHYECKOT0 W TAaKTHYECKOTO IUIAHUPOBAHUS HMMHUTAIMOHHOTO
HKCIIEPUMEHTA.

38. HampaBiieHHBIN BBIYUCTUTENBHBIM SKCIEPUMEHT HA UMUTAIITUOHHOW MOJIEIIH.

39. O6mas TexHOoIOrnYecKast CxeMa MMHTAIMOHHOTO MOJEIIMPOBAHMUSL.

40. Bo3moxxHOCTH, 00J1aCTh TPUMEHEHNS UMUTAIIMOHHOTO MOJCIIUPOBAHUS.

Tema 7. UMUTAalMOHHOE MOJIETTUPOBAHKUE MTPOLIECCOB AKOHOMUYECKOM, YIIPaBICHYECKOM,

XO3SIICTBEHHOM AESATEIbHOCTH MPEANPUSITHH.

MogaenupoBanre omnepaluid W NPOLECCOB  MPOU3BOJICTBEHHOW  JIEATEIbHOCTH.
MogenupoBaHue OIEpalMil U IPOLECCOB SKOHOMUYECKOW NEATENbHOCTU. MonaennpoBaHue
CHCTEM TOJJEPKKM NpUHATHS pemeHuil. CnywaifHoe coObiTHe, cly4aiiHas BeIMYHMHA,
ciyuaitHast pyHKIUS, CIydallHBIA poliecc. 3aKOHBI pacHpeaAeIeHUs CITy4alHbIX BETUYMH. 3aKOH
pactipenenenust ciaydaiHoil ¢ynkuuu. CranuoHapHbIe ciay4daiHble (YHKIUA W TIPOLIECCHI.



DProJIMYHOCTh CTallMOHAPHBIX CIAydalHbIX (yHKIHH. CBOWCTBA KOPPETSIUOHHBIX (YHKIIUNA
CTAllMOHAPHBIX CIy4ailHBIX MpoleccoB. Bzaumuas xoppensiuuonHas ¢yHkuus. MoaenupoBaHue
UCTIBITAHUN B CXeMe CIydailHbIX cOObITHI. DOpMHpPOBaHKHE BO3MOXKHBIX 3HAYEHUH CITydaifHOU
BEIIMYUHBl C 3aJaHHBIM 3aKOHOM pacnpenencHus. @opMHUpOBaHUE pead3alUil CIy4alHbIX
GyHKINH.

Tema 8. TexHOIOrMUECKHUE ITANBI CO3TAHUS U UCIOJIL30BAHNS UMUATAIIMOHHEIX MOJEIIEH.

OcHOBHbBIE 3Tanbl UMUTALIMOHHOTO MojenupoBaHusa. OOmias TEXHOJIOTHYecKas CXema.
dopmynupoBKa MPoOJIEMbI U OTpeIeJICHUE TIeJIeli MMUTAIIMOHHOTO HccienoBanus. Pa3paboTka
KOHIENTYalbHOU MOJeNu 00beKkTa MojenupoBaHus. Dopmanuzanus UMHTALUOHHOW MOJEIH.
[IporpamMmMupoBanre IMUTAMOHHON Mozenu. COOp M aHaIM3 UCXOTHBIX JaHHBIX. VIcTbITaHUE U
HCCIICIOBAHUE  CBOWCTB  MMHUTAIMOHHOM  Monenud. HampaBiieHHBIM — BBIYMCIUTEIbHBIN
HKCIIEPUMEHT Ha UMHUTALMOHHON MOJeNu. AHAIU3 PE3yJbTaTOB MOJICIUPOBAHUS U TPUHATHE
peleHui.

Tema 9. MHCTpyMeHTaIbHBIE CPEACTBA ABTOMATHU3AIIUH MPOLIECCOB MOACIUPOBAHUS.

Merononornyeckre MOAXOAbl K MOCTPOEHUIO JUCKPETHBIX HMMHTALMOHHBIX MOJEIIEH.
[IpencraBnenre  MOIAETUPYIOIIMX  AITOPUTMOB NPH  HWMHUTALMOHHOM  MOJEIMPOBAHUU:
ONEPATOPHBIE CXEMBI MOIECIHUPYIOLUIUX AJITOPUTMOB; SI3bIKM MOJEIUPOBAHUS; YHUBEPCAIbHbBIC
UMUTALUOHHBIE Mojenu. COBOKYMHOCTh OIEpPaTOpPOB, COCTABISIONIMX  MOJICIUPYIOUTUN
QITOPUTM: OCHOBHBIC OIEPATOPBI, BCIOMOTATEIbHBIC OMEPATOPBI, CIYKEOHBIC OIMEPATOPHI.
brok-cxema Moxmenupytoniero anroputma. OmnepaTopsl Uisi H300paKEHUST OMEPATOPHBIX CXEM
QITOPUTMOB — apU(PMETHUYECKHE OIepaTopbl M JIOTHUECKUE OIepaTropbl. BakHeimime THIIBI
ONEPATOPOB, BBIACISIEMBIX MO APYTUM IMPUHLMUIIAM: BBIYMCIHMTEIBHBIE ONEPATOPHI; OMEPATOPHI
dbopMHUpOBaHMS peau3aluil CIyd4alHbIX MPOIECCOB; ONMEpaTopbl (OPMHUPOBAHUS HECTYIaHBIX
BEJIMYMH; CUETYMKHU. [IpUHIUIBI MOCTPOECHHMS MOAEIHUPYIOLIUX AJTOPUTMOB ISl CIOXHBIX
cucteM. «[Ipunnumn Aty. [TpuHINTT 0COOBIX COCTOSIHUN («ITPUHIIMIT TOCJIEI0BATEILHOM MTPOBOIKU
3aaBOK»). IIpoGiieMHast opueHTauusi S3BIKOB MojaenupoBaHus. Pukcanmuss u  o0OpaboTka
pe3yapTaToB MozenupoBaHus. TouHocTb. KommuecTtBo peanuzauuii. OnNTUMHU3aLUS CUCTEM,
3alaHHBIX MOJEIMPYIOIUMH anroputMaMu. Ha3zHaueHue S3BIKOB M CHCTEM MOJEIUPOBAHUSA.
Knaccudukanus s3bIKOB U CHUCTEM MOJEIMPOBAHHS, HMX OCHOBHBIE XapaKTEPUCTHUKU.
TexHomornueckre BO3MOYKHOCTH CHCTEM MOJEIMPOBaHUs. VMHTalMOHHOE MOJEIMPOBAHUE
MPOIECCOB AKOHOMUYECKOM, YIIPAaBICHYECKOM, XO35IMCTBEHHON AEATEIbHOCTH MPEATPUATHMN.

Tema 10. MeTo HUMUTALITMIOHHOTO MOJETUPOBAHMUS.

MeTon WMHTAMOHHOTO MOJENHPOBAaHUS © ero ocoOeHHocTu. CTaTHdeckoe W
JTUHAMHUYECKOE TIPE/ICTABIICHUE MOJAEIUpPYyeMOou cucteMbl. [IoHSTHE O MOJIETBHOM BpPEMEHH.
MexaHu3M NpOABUKEHUSI MOJCIIBHOIO BpeMeHHU. JIMCKpeTHbIE U HENPEPbIBHbIE UMUTALIUOHHBIE
Mozaenu. Monenupyromuii anroput™. Mmurtanmonnas moxaens. [IpoGiaemMsl cTpaTernuyeckoro u
TaKTUYECKOTO MJIAaHUPOBAHMS MMHUTALMOHHOTO JKCIIEpPUMEHTA. HamnpaBnenHsb1it
BBIUMCIUTENbHBIM 3KCIEPUMEHT Ha UMHUTALMOHHOW Mozenu. OOmias TeXHOJIOrHYeckas cxema
MMUTAIIOHHOTO MOJENUPOBaHUd. Bo03MOXXHOCTH, 0071acCTh NPUMEHEHUS HMMHMTALHOHHOTO
MOJEIINPOBAHUS.

Tewma 11. McnibiTanue u ucciieoBaHUE CBOMCTB UMUTAITMOHHOW MOJIEIIH.

KoMmmuiekcHpli  1OAXOJ K  TECTUPOBAHUIO HUMHUTAIMOHHOM Moxenu. IIposepka
aJeKBaTHOCTH Mojenu. Bepudukamuss WMUTAIIMOHHON Monenw. Banmpmanus JaHHBIX
UMUTALMOHHOM  Mojenu. OIlleHKa TOYHOCTH  pe3yJabTaToB  MojenupoBaHus. OrneHka
YCTOMUYMBOCTHA PE3YJITATOB MOJAEIUPOBaHUA. AHaNIM3 YYyBCTBUTEIBHOCTH WMHUTALMOHHOMN



Mozaenu. TakTHueckoe IIJJaHMPOBAaHUE HMMUTAMOHHOIO J3KcnepuMmeHTa. HanpasneHHbIN
BBIYHMCIIUTENbHBIN SKCIIEPUMEHT HAa UMUTAIIMOHHOM MOJIENH U ero coaep:kanue. OCHOBHBIC 1IeJIU
U THUMNBl BBIYMCIUTENBHBIX SKCIEPUMEHTOB B HWMHUTALMOHHOM MojenupoBanuu. [lonsitue
IUTAaHUPOBaHUS dKcriepuMeHTa. OCHOBHBIE TOHSTHS: CTPYKTypHas, (YHKIMOHAJIbHAS U
SKCIepUMeHTaNbHas Monenu. [Inan ogHO(PaKTOPHOTO PKCIEPUMEHTA U MPOLEaypsl 00paboTKH
pe3yabTaTOB IKCIIepuMeHTa. DAaKTOPHBIN aHAIN3, TTOTHBIA U IPOOHBIN (PaKTOPHBIN SKCIIEPUMEHT
MW MareMaThuyeckass MoJellb. MeTooJIorus aHaiau3a MOBEPXHOCTH OTKIJIMKA. TeXHHKa pacuera
KPYTOr'O BOCXOXICHHUS.
Tema 12. Dx3ameH.

Bormpocs! 1y1st TOATOTOBKY K SK3aMEHY

1. MecTo UMUTALIUOHHOTO MOJICTUPOBAHUS B UCCIEAOBAHUSAX IKOHOMUYECKUX CHCTEM.

2. DTanbl NOCTPOEHUS UMUTALMOHHBIX MOJEIIEH.

3. Coop undopmanmu o cucreme, GopMyIUpPOBaHHE TPOOIEMBI U OMpPEEICHHUE TeNen
HCCIIEI0BAHMS.

4. CTpyKTypa IpeICTaBICHHS TAHHBIX B UMUTAlMOHHBIX MOJEIIAX.

5. Buipl O11eHOK ¥ METO/Ibl OLIEHUBAHUS TapaMETPOB UMUTAIIMOHHONW MOJIETIH.

6. OO01THME TTOJIOKEHUS TTPOBEPKHU THITOTE3 O COTIIACHH.

7. Pa3paboTka KOHUENTyaJbHOW MOJEIH: JIOTMKO-MAaTeMaTHYeCKOE  OIMCAHUE
MOJICTTUPYEMON CUCTEMBI B COOTBETCTBHH C (DOPMYIUPOBKOI MPOOIEMBI.

8. Co3anne UMUTAIMOHHOW MOJIENIM CPEACTBAMU CUCTEMBI MOJIETUPOBAHUSL.

9. HcnbiTanue U ucciae0BaHUE UMHUTAIIMOHHOW MOJENHU C HCIOIb30BAHMEM HCXOJIHBIX
JTAHHBIX MOJEIUPOBAHUS.

10. ITpoBeneHue HaANpPaBICHHOTO BBIYMCIUTEIBLHOIO 3KCIEPUMEHTA HA MMHUTALIMOHHOMN
MOJIEIIN.

11. Ananu3 u UHTEpIpETaUs Pe3yJIbTaTOB UMUTAIIMOHHOT'O MOJICIUPOBAHMSI.

12. AHanUTUYECKUH METOJT UMUTAlMOHHOTO MOJICIIMPOBAHUS.

13. MeTroa cTaTUCTUYECKUX UCTIBITAHUH.

14. KoMOMHHMPOBaHHBIN METO]I IOCTPOCHUS UMUTAIIMOHHBIX MOJIETICH.

15. ITapameTpbl ¥ IepeMEHHBIE UMUTALIMOHHON MOJIEIH.

16. Knaccudukanus MMUTAIMOHHBIX MOJENed B 3aBUCHMOCTH OT THUIA MOJEIHHOTO
BPEMEHU.

17. Ilpuaiun At B MUMUTalHOHHOM MOJIEJIMPOBAHUM.

18. [TpuHIUTT 0OCOOBIX COCTOSIHHUH.

19. JlaTunKu cydailHbIX BEJIMYHH.

20. Meton cepenHbI KBaapara.

21. MynbTUIUIMKATUBHBIN KOHTPYIHTHBINA METO/I.

22. TpebGoBaHus K 6a30BbIM JaTYMKaAM U UX IPOBEPKa

23. IMuTanus Ciry4aifHOro COOBITHSL.

24. ImuATanus CioKHOro COOBITHS.

25. IMuTanus CI0KHOTO COOBITHS, COCTOSIIETO U3 3aBUCUMEBIX COOBITHH.

26. Umutanmsi COOBITHI, COCTABISIOMINUX MOJHYIO TPYIIITY.

27. MonenupoBaHue JUCKPETHBIX CIyYaHBIX BETUYUH

28. MoaenupoBaHu€e HEMIPEPHIBHBIX CIIYYaHBIX BETUYNH

29. Metox oOpaTHOU (PYHKIIUH.

30. Merox Hefimona (pexxekuun).



31. AJrOopuTM TIOJYYEHHS 3HAUYEHUH HOPMAJIbHO PACHPEACIICHHON CiIy4yalHOU
BEJTMYUHBI.

32. AnropuTm noiy4eHus ciaydailHOW BEIUYMHBI, pacrpezeseHHoi no Ilyaccony.

33. ImuTanys HeCTallMOHAPHBIX CIy4YailHBIX MPOLIECCOB.

34. ImuTanus cTaliMOHApHBIX CIIy4alHbIX IIPOLIECCOB.

35. Craructuueckue npooIeMbl IMUTAIIMOHHOTO MOACIIUPOBAHUS.

36. YciioBre CUCTEMHOCTH UMHUTAITMOHHOTO MOJIETUPOBAHMSI.

37. Monenu 00X CUCTEM.

38. BO3MOXXHOCTH HHTETpAIlMd UMUTHUPYIOIHUX MOJENEH C IMOMOIIBI0 MOJACICH 00Imux
CUCTEM.

39. JIuckpeTHble UMUTAIMOHHBIE CHUCTEMBI.

40. HenpepbIBHbIE UMUTALIMOHHBIE CUCTEMBI.

41. [IpuHUMUIIBI ¥ METOJIbI IOCTPOCHUS UMUTAIMOHHBIX MOJICIICH.

42. AHaTUTUYECKUN METO/T MOCTPOEHUSI UMUTALIMOHHON MOJEIH.

43. MeToa cTaTUCTUYECKOTO MOJEIUPOBAHHS.

44, KoMOMHUPOBAHHBIN TTOIXOI.

45. CereBoe HMUTALIMOHHOE MOJICIIMPOBAHHE, BXOJIHBIE U BBIXOAHBIE CTICHU(DUKAIIH.

46. IloctpoeHue Mopeleld B KOMIBIOTEPHBIX Cpeaax Juisi TMPOU3BOJICTBEHHO-
TEXHOJIOTHYECKUX U COLUATBbHO-3KOHOMUUYECKUX CUCTEM.

47. Buapl IpUMEHSIEMBIX CUCTEM H MIPUMEPHI POPMUPOBAHUS UMUTHPYIOIINX MOJICICH.

48. B0O3MOXHOCTH HCIOJIb30BAHMS UMUTALIMOHHBIX SI3BIKOB. CBEAEHUS O COBPEMEHHBIX
POrpPaMMHBIX MPOAYKTAX B 3TOH 00acTH ¥ 00ydeHHe UX TPUMEHEHHUIO.

49. MoaenupoBaHue MTPOTHO3UPOBAHUS 00bEMA MPOTAK.

50. IMuTaninOHHOE MOJICTTUPOBAHUE OTIepaIliii ¢ IIEHHBIMU OyMaramu.

51. UMuTainOHHOE MOJIETMPOBAHNE NHBECTUIIMOHHBIX PUCKOB.

52. IMUTalMOHHBIE MOJICTN JJISI IOCTPOCHUS CHCTEMBI COTIIACOBAHHBIX Tapr(OB.

53. CoBpeMeHHBIE TIpOTpaMMHBIC TPOAYKTHI B OOJNACTH MOCTPOCHHSI CHUCTEMBI
COTJIACOBAHHBIX TapH(OB.

54. TIlpoGmema B3aWMOCBS3aHHOH  HMMMTAlMM  IPOLIECCOB B  COBOKYITHOCTH
MPOU3BOJICTBEHHO-TEXHOJIOTHYECKUX U COLIMAIbHO-OKOHOMUYECKUX CUCTEM.

55. IlmanupoBaHHE€ HMHUTAIMOHHOTO JKcnepuMeHTa. CTparerud 3amycka W IpaBuia
OCTAHOBKH.

56. TpakToBKa M MPAKTUYECKOE HCIOJB30BAHUE PE3YJIHTATOB HMHUTAIMOHHOIO
MOJICJINPOBAHUS TOPrOBO-3KOHOMHYECKOU 1€ATEIbHOCTH.

57. TpaktoBKa M IPAaKTUYECKOE HCIIOJIB30BAHUE PpE3YJIbTaTOB HMUTALMOHHOTO
MOJICJIUPOBAHUS YIIPABICHUYECKOMN €SI TEIbHOCTH.

58. TpakToBKa M MPAKTHUYECKOE UCIOJb30BAHUE PE3YJAbTaTOB HMUTALMOHHOTO
MOJICTTPOBAHUS COLUATBHON CEpHI.

59. OcoOeHHOCTH MOJETUPOBAHUS B JIOTHCTHKE PEIICHHS IO TPaHCIOPTHUPOBKE,
XPaHEHUIO, ITPOJIaXKaM.

60. OcoOEHHOCTH MOJICITMPOBAHUSI IPOIIECCOB OOCTY>KUBAHUS KIIMEHTOB.

61. muTanimoHHOE MOJEIUPOBAHUE, 3AKOHBI IBOJIIOLMU U aHAIN3 JKU3HEHHBIX IUKJIOB
CHUCTEM Pa3IUYHOTO Ha3HAYCHUSI.

62. OcoGeHHOCTH MOIeNnUpOBaHUs 3(h(PEKTUBHOCTH MHBECTUIIMOHHBIX MTPOCKTOB.

63. IlpakTuyeckoe NMPUMEHEHHE WMHUTALMOHHOIO M KOMIUIEKCHOTO MOJETUPOBAHUS U
CPEICTB aBTOMAaTU3ALMK MOJICITUPOBAHMUS.



IL1aHbI cCeMUHAPCKUX 3aHATHI

Tema 7. IMATaLIMOHHOE MOJEIUPOBAHUE MPOLECCOB IKOHOMUYECKOM, YIIPaBICHYECKOH,
XO3SIMCTBEHHOM JEATENIbHOCTH NpeanpusaTuii. MMuTanmmoHHOE MOIEIMPOBAaHUE MIPOLIECCOB
SKOHOMHUYECKOM, YIIPABICHYECKOM, XO3SIICTBEHHOMN AEATEIbHOCTH MPEANPUSITUH.

Bpewmst - 2 yac.

OCHOBHBIE BOITPOCHI:

1. TlocTpoeHue NPOCTHIX HWMUTAIMOHHBIX MOJENEH JKOHOMHYECKHX OOBEKTOB. 2.
[TocTpoeHre CIOXKHBIX MMHUTAIIMOHHBIX MOJENEN IKOHOMHYECKUX 00BekTOoB. 3. IloctpoeHue
CIIOKHOW MoOJeNH  ympaBieHuss ¢uHaHCOBBIMU morokamu. 4. IlocTtpoeHue wmozenu
3P PEKTUBHOTO TMPEATIPHUITHUS.

Tewma 8. TexHOJIIOrMYECKUE ITAIbl CO3JJaHUs U UCIIOJIb30BaHUSI UMUTALIMOHHBIX MOJIETEH.
TexHomornyeckue 3Tarnsl CO3JaHus U UCIOJIb30BAaHUS UMUTALIMOHHBIX MOJIEIIEH.

Bpewms - 1 yac.

OCHOBHBIE BOITPOCHI:

1.®opmynupoBka TpoOJIEeMbl U ONpENeTICHUE Iee MMHUTAIIMOHHOTO HWCCIICIOBAHMUS.
COop W aHanmM3 MCXOMHBIX MJaHHBIX. 2. Pa3paboTka KOHIENTyaJbHOH MOJAETH OOBEKTa
MozenupoBanus. 3.Dopmanuzanus UMHTaUMOHHOW  mogzenu. 4.  IIporpammupoBanue
MMHUTAUMOHHONW Mozenu. S.McnblTaHHME W HMCCIECIOBAHUE CBOMCTB MMHMTALUMOHHOW MOJENH.
6.HanpaBiieHHBI BBIYMCIUTENBHBI 3KCIEPUMEHT HAa HMUTALMOHHOM Mozenu. 7.AHanu3
Pe3yAbTaTOB MOJIEINPOBAHUS U IPUHATUE PEILICHUM.

Tema 9. MHCTpyMeHTalbHBIE CpENICTBA AaBTOMAaTH3AallMd MPOLIECCOB MOICITUPOBAHUS.
HNHcTpyMeHTalIbHBIE CPEACTBA aBTOMATU3ALMH POLECCOB MOJIETUPOBAHUSI.

Bpewms - 2 yac.

OCHOBHBIE BOITPOCHI:

1.IlpencraBneHrue MOJIETUPYIOMIUX AJITOPUTMOB MPU MMHUTALMOHHOM MOJIETUPOBAHUU:
ONEPATOPHBIE CXEMBI MOICIHUPYIOUIUX AJITOPUTMOB; SI3BIKM MOJICTUPOBAHUS; YHUBEPCAIbHbBIC
UMUTAIUOHHbIE Mojenu. 2. COBOKYNHOCTh ONEpPaTOpOB, COCTABJISIOMIUX MOJIEIUPYIOIIUMA
QITOPUTM: OCHOBHBIC OIEPATOPBI, BCIOMOTATEIbHBIC OIMEPATOPBI, CIYKEOHBIC OIMEPATOPHI.
3.bioK-cxeMa MOJIETUPYIOIIETO alrOpUTMA.

Tema 10. Merogq HMMUTAIMOHHOTO MOJEIUPOBAHUA. MeToAd  HMMHTAIMOHHOIO
MOJEIIUPOBAHUS.

Bpewms - 2 yac.

OCHOBHBIE BOIIPOCHI:

1. Cratudeckoe U IMHAMUYECKOE IIPECTaBICHUE MOAEIUpyeMol cuctemsl. 2. Ilonarue
0 MOJEIbHOM BpEMEHH. MeXaHu3M NPOJBHKEHUSI MOJEIBHOTO BpeMeHHU. 3. JIUCKpeTHbIe U
HENPEPBIBHBIE ~ WUMUTAIIMOHHBIE  Mojenu. Monenupyromuid  anroput™m. 4. OOmas
TEXHOJIOTMYECKasl CXeMa UMUTAlMOHHOTO MOJIEIMPOBAHUSI.

Tema 11. UcnpiTanue ¥ HUCclIenOBaHUE CBOMCTB MMMTAIIMOHHON Mojaend. McneiTaHue u
HUCCJIEN0BAaHUE CBOMCTB UMUTAIIMOHHON MOJIEIH.

Bpewms - 1 qac.

OCHOBHBIE BOIIPOCHI:

1.KoMnnekcHbpl MOAXOX K TECTUPOBAHUIO HMHUTAMOHHON wMojenu. 2.IIposepka
afgekBaTHOCTH Mozenu. 3. Bepuduxamus wumuTanmoHHod wmonenu. 4. Banmmmanus IaHHBIX
MMUTALMOHHON Mozenu. 5. OLeHKa TOYHOCTH pe3ylbTaToB MojenupoBaHus. 6. OueHka



YCTOMYMBOCTH PE3YJIbTaTOB MOJCIUPOBAHUA. 7 AHaIM3 YyBCTBUTEIBHOCTH WMHTAI[MOHHOMN
MOACIIN. 8. TakTrueckoe IMJIAaHUPOBAHUC UMUTALIUOHHOTI'O SKCIICPUMCHTA.

6. HIEPEYEHb YYEBHO-METOJANYECKOI'O OBECIIEYEHUSA 51
CAMOCTOSTEJBbHOM PABOTHI OBYUAIOIINXCS MO JUCHUILINHE

6.1.1. OcHOBHBIE KaTeTOPHH YICOHOU TUCIUTUINHBI 111 CAMOCTOSTEIbHOTO U3yUCHHUS:

AlcTparupoBaHue — OJIHAa U3 OCHOBHBIX MBICIUTEIBHBIX ONEpalUid, MO3BOJISIOIIAS
MBICJIEHHO BBIWJIEHUTh W MPEBPATUTH B CAMOCTOSTEIbHBIM OOBEKT PacCMOTPEHHUS OT/EIbHbIE
CTOPOHBI, CBOMCTBA WJIM COCTOSIHUSA O0BEKTa B YUCTOM BUJIC.

AJIeKBaTHOCTb MOJIETIH - €€ COOTBETCTBUE MOJEIUPYEeMOMY 00BEKTY WiH mpoueccy. [lpu
MOJICIUPOBAaHUHM MMEETCs B BHJYy aJ€KBAaTHOCTb HE BOOOINE, a MO TeM CBOWCTBAM MOJIEINH,
KOTOpBIE JUI UCCIIEI0OBAaHUS CUUTAIOTCS CYLIECTBEHHBIMHU.

ANTOpUTMHUYECKOE MOJECIUPOBAHUE — PA3HOBUIHOCTh MMHUTALIMOHHOIO MOJEIUPOBAHMS
C HCIIOJB30BAaHUEM YHUBEPCAIBHOTO si3bIKa mporpammupoBanus (Ilackans, beiicuk wnm ap.) u
CIELMAJIbHBIX aJrOPUTMOB. boiiee Tpy10€MKO IO CPaBHEHHIO C MPUMEHEHUEM MOJEIUPYIOIIHNX
CHUCTEM U TEXHOJIOTHM.

Anmpokcumanus - TpuOIMKEHHOE BhIpaKEHHE CI0KHOM (DYHKIIMM C MOMOIIbIO Oojee
IPOCTBIX, YTO YACTO 3HAYUTEIBHO YIPOIIAET PELICHUE 3a4aUH.

ATreHTHOE MOJEIMPOBAHUE — OTHOCHUTEJIBHO HOBOE HAIpaBIEHHWE B MMUTALMOHHOM
MOJIEJIMPOBAaHUH, KOTOPOE MCIONB3YETCs JI1 HCCIENO0BAaHUS JELEHTPAIN30BAaHHBIX CHCTEM,
TUHaMHUKa (YHKIIMOHUPOBAHMUSI KOTOPBIX OIMpEAeNseTcss He TII00aJbHBIMU MpaBUiIaMH U
3aKOHaMU (KaK B JOPYrHX MapagurMax MOJICTUPOBaHMS), a HA000OpPOT, KOT/Ia 3TH TJIOOAIbHBIC
IIpaBUJjIa U 3aKOHBI SABJSIOTCS PE3yJbTaTOM UHAUBUIYAIBHOW aKTUBHOCTH YJICHOB TPYIIIIBI.

BapraHnTHble NpPOTHO3BI - NPOTHO3bI, OCHOBAHHBIE HAa COMNOCTABJICHUM Pa3IUYHBIX
BAPUAHTOB BO3MOXXHOI'O Pa3BUTHS HKOHOMHUKH IPHU Pa3HBIX IMPEANOJIOKEHUAX OTHOCUTEIBHO
TOT0, KaKk Oy/IeT pa3BUBAThCS TEXHHUKA, KAKHE OYAYyT MPUHUMATHCS SKOHOMUYECKHUE MEPHI H T. JI.

BekTtopHas onTumuzanus - pelleHUE 3a7ad MaTEMATUYECKOro INpPOrpaMMHMpPOBAaHUS, B
KOTOPBIX KPHUTEPHH ONTUMAIBbHOCTH IPEACTABIACT COO0H BEKTOp, KOMIIOHEHTaMH KOTOPOTO
SIBJIIFOTCSI B CBOIO OYEPEAb Pa3IMUHbIE HECBOJIUMBIE APYT K JIPYry KPUTEPUU ONTUMAIBHOCTH
MOJICUCTEM, BXOJSIIUX B JIAHHYIO CUCTEMY, HAIPUMEP KPUTEPUU Pa3HBIX COLMAIbHBIX IPYII B
COIIMAIbHO-3KOHOMUYECKOM IIJIJAHUPOBAHUH.

Bepudukanuss MMHTALMOHHOW MOJENU - MPOBEpPKAa COOTBETCTBUSL €€ IOBEACHUS
MIPEANOI0KEHHUIM IKCIIEPUMEHTATOPA.

BeposiTHOCTHast MOZENb - MOJEINb, KOTOpasi B OTIMYHME OT JETEPMUHHUPOBAHHON MOJENH
COJICPKUT CITy4allHBbIEC AJIEMEHTHI. TakuM 00pa3oM, MpHU 33JaHUU Ha BXOJI€ MOJEIU HEKOTOPOM
COBOKYITHOCTH 3HA4€HUI, Ha €€ BBIXOJE MOTYT IOJy4YaThbCAd DPA3IMYAIOLIUECcs MEXIY COOOon
pe3yabTaThl B 3aBUCUMOCTH OT IEHCTBHS CITydaifHOTO (hakTopa.

B3anMo3amMeHseMOCTh peCcypcoB - BO3MOXKHOCTh HCIIOIB30BAHUS PA3HBIX PECYPCOB UL
JTOCTIDKCHHST onTuMyma. MIMEHHO 3TuM o00yciioBieHa mpobiieMa BbIOOpa: TaMm, TIE HET
3aMEHSEMOCTH, HET W BbIOOpa, U TorAa (yHIaMEHTAIbHOE IMOHSTHE ONTHUMAIbHOCTH TepseT
CMBICIL.

Bpemennas auarpamma — rpaduueckoe MpeicTaBlIeHHe IMOCIeA0BaTeIbHOCTH COOBITHIA,
OPOUCXOIAMIUX B cucTeme. J[Isi mocTpoeHHsT BpEeMEHHBIX AMarpaMM HEOO0XOAWMO JOCTaTOYHO
YEeTKO TPEACTABIATh B3aUMOCBA3b COOBITUH BHYTpU cucTeMbl. CTEneHb JAeTalu3alu IpH



COCTaBJICHMM JHarpaMM 3aBUCUT OT CBOMCTB MOJIECIUPYEMOM CHCTEMBbI W OT IeJei
MOJICIIUPOBAHUS.

I'enernyeckuii mMpPOrHO3 («IIOUCKOBBIM») - TMPOTHO3, TOKA3BIBAIOMIMKA, K KaKUM
COCTOSTHUSIM TPHIET MPOTHO3HPYEMBI OOBEKT B 3aJlaHHOE BpEeMs TPU OMPEeIIEHHBIX
HAYaJbHBIX YCIOBHSIX.

I'pagrieHTHBIE METO/IBI PEIICHUS 3a7]a4 MaTEMaTHYECKOTO MPOrPaMMHUPOBAHUS - METO/IbI,
OCHOBaHHBIE Ha TIOMCKE OJKCTpeMyMma (MakCUMymMa WIM MHUHUMYMa) QYHKIUA TyTeM
MOCJIE0BATEIBHOIO MEPEX0/ia K HEMY C TOMOUIbIO TPaJAUEeHTa ATON QYHKIUH.

I'pad momenm — OOBEKT WUMHUTAIMOHHOW MOJIEIH, MPEICTABISIONIMA HAIpaBICHHBIN
rpad, OOBENUHSIOMNN BCE MPOLECCH UMHUTAIIMOHHOW MOJETH HE3aBHCHMO OT KOJUYECTBa
YPOBHEH CTPYKTYpHOTO aHanu3a. MOXeT UMETh TPEXMEPHOE «MHOTOCIOWHOE» H300paKeHHE.
[TonyuaeTcst mpu CTPYKTYPHOM aHAJIU3€E MpoLecca.

JIEeKOMITO3UIIMOHHBIE METOABl PEIICHUS ONTUMAJbHBIX 3a7ad - OCHOBAaHHbIE Ha
pallMOHATILHOM pAacwiICHEHHHM CJIOXHOW 3aJadd M pElIeHWH OTHCNbHBIX [ojA3a1ad C
MOCHEAYIOIUM COTJIACOBAHMEM YAaCThIX PEUICHUH Ui MOJydyeHHUs OOILEero ONTUMalbHOIO
pelieHus.

JleckpunTuBHAsE MOJENb - MOJENb, IMpeIHa3HaueHHas Il OMHCAHHUS U OOBSICHEHUS
HaOmo1aeMbIX ()aKTOB WM TPOTHO3a TMOBEACHUS OOBEKTOB - B OTIMYHE OT HOPMATHUBHBIX
MoJIeJIel, TpeHa3HAYCHHBIX I HaXOXKIICHUS JKEIaTeIbHOTO COCTOSHUS 00beKTa (Hampumep,
ONTHMAJILHOTO).

JleTepMUHUpPOBaHHAsT MOJENb - AHAJIUTHYECKOE MPEJICTABIIEHHE 3aKOHOMEPHOCTH,
orepanuu ¥ T. M., IPU KOTOPBIX JUIsl aHHON COBOKYMHOCTH BXOJIHBIX 3HAUYEHUN Ha BBIXOJE
CUCTEMBbl MOXKET OBbITh IOJIyYE€H €IMHCTBEHHBIN pe3ynbTar. Takas Monenb MOXET O0ToOpakaTh
KaK BEpOSATHOCTHYIO CHUCTeMY (TOrJa OHa SBISETCS HEKOTOpPHIM €€ YIpPOIICHHEM), TaKk u
JNETEPMUHUPOBAHHYIO CUCTEMY.

JlerepMuHUpOBaHHAs cCHUCTEMa - Takas CHCTEMa, BBIXOJbI KOTOPOW (pe3yNbTaThl
JNEUCTBUSI, KOHEYHbIE COCTOSIHUSI M T.II.) OJIHO3HAYHO OMNPEIEISAIOTCS OKa3aHHBIMA Ha HeEe
YIPABJISIIOUIUMU BO3/I€UCTBUSIMU.

JlunaMuueckasi CUCTEMa - BCSIKasi CUCTEMa, KOTOpasi U3MEHSIETCS BO BpEMEHHU (B OTIIMYUE
OT CTAaTMYECKOW CcHUCTEeMbl). MaremMaTHdecKu 3TO MPHUHATO BBIpAXKaTh 4Yepe3 MEepPEeMEHHbIE
(KoopIMHAThI), HU3MEHsIOIMecs BO BpeMmeHH. [Iporecc M3MEHEHHUS XapaKTepu3yeTcs
TpaeKkTopHei (T. €. HabopaMu KOOPIUHAT, KaK/1asl U3 KOTOPBIX ABJISICTCS (YHKIIMEH BPEMEHH).

JluHaMu4YecKre MOJCIIM MEXKOTPACIeBOro OamaHca - YacTHBIA Ciiydall JHHAMUYECKUX
Mojiellel IKOHOMHKHM, OCHOBaHbl Ha TPUHLUIE MEXOTpacieBoro OamaHca, B KOTOPBIH
JIOTIOJIHUTEILHO BBOJSATCA YPaBHEHMsI, XapaKTEPU3YIOIINE U3MEHEHUs OTPAclIeBBbIX CBSI3€U BO
BpPEMEHU.

3HAaKOBOE MOJCIMPOBAHUE — TMPOLECC IMOCTPOCHUSI MOJEIU C HCIOJIb30BaHUEM
CHEIMAIbHBIX 3HAKOB, CHMBOJIOB Ha OCHOBE OOIINX (PU3NIECKUX 3aKOHOMEPHOCTEH.

Wneanuzauusi — MBICICHHOE KOHCTPYHPOBAHHE IIpEACTaBICHUI 00 o00bekTax, He
CYLIECTBYIOIIUX WM HEOCYIIECTBUMBIX B JIEHCTBUTENBHOCTH, HO TaKuX, ISl KOTOPBIX
CYILIECTBYIOT MPOOOPa3bl B peaIbHOM MHUPE.

WtepaTtuBHbIE (UTEpallMOHHBIE) METOJBI PEIIEHUs 3aJad - 3aKJII0YaloTCsi B TOM, YTO
BBIUMCIIUTENBHBIA MPOLIECC HAYMHAIOT ¢ HEKOTOPOTO MPOOHOTO (ITPOU3BOIBHOTO) JOMYCTHMOTO
pElIeHHs, a 3aTeM MPUMEHSIOT alTOPUTM, OOECTCUMBAIONINN IMOCIEIOBATEILHOE YIYUIICHHE
3TOTO PELICHUSI.



Utepanus - moBTOpHOE MPUMEHEHHE MaTeMaTH4ecKoWl omepauuu (C M3MEHEHHBIMU
JAHHBIMHU ) TIPH PEIICHUH BBIYUCIUTENBHBIX 33724 JUIsl IOCTENIEHHOTO MPUOIMKEHUS K HY)KHOMY
pe3ynbrary. MrepaTuBHble pacdyeTsl Ha OBM XxapakTepHbl I PELIEHUS SKOHOMMUYECKUX
(0COOCHHO ONTUMH3AIMOHHBIX M 0AaJaHCOBBIX) 3a/1a4. Yem MeHble TpeOyeTcs MepecueToB, TeM
ObICTpee CXOAUTCS ATOPUTM.

Koaddurmentsr npsimMbix 3aTtpaT (TEXHOIOTHYECKHE KOI(PPUIIUEHTHI) B MEXOTPACICBOM
OamaHce - cpefHHE BEJIMYMHBI HEMOCPEICTBEHHBIX 3aTpaT MPOAYKIMU OJHON oTpaciu (B
Ka4yecTBE CPEJCTB MPOU3BOCTBA) HA BBIYCK €IMHULIBI MPOAYKIUHU APYroil orpacau. OHU MOTYT
OBITH BBIPAXKEHBI B HATYpabHOU GopMme (KBT/4 u T. 1.) umu ctoumoctHOH (pyo.).

Kpurtepuii onTuManbHOCTH - TOKa3aTelb, BRIPAXKAIOIMNUN Mepy SKOHOMHYECKOro 3 dekra
IPUHUMAEMOTO XO3SICTBEHHOTO PEIICHUsS JUIs CPAaBHUTEIBHOW OIEHKH BO3MOKHBIX PEILICHHM
(ampTepHATHMB) W BHIOOpA HAWIYYIIErO W3 HUX (HAIpUMeEp, MAKCUMyM MPUOBLTH, MHUHUMYM
TPYAOBBIX 3aTpaT, Kparyaiiiiee BpemMst JOCTHXKEHUS 1IEeTH U T. 11.).

KoaddurmeHnTsl moaHBIX MaTEepHAIBHBIX 3aTpaT B MEXOTPACICBOM OajlaHCe - CpeaHHE
3aTparthbl 1-T0 MPOJYKTa Ha MPOU3BOACTBO KOHEYHOI'O MPOJYKTa j MO BCEH IeMH COMpPSHKEHHBIX
MPOU3BOJACTB. TakuM 0Opa3oM, OHU CKJIAIbIBAIOTCS M3 MPSAMBIX 3aTpaT KaxJAoH OTpaciu Ha
JAHHBIA TPOAYKT U KOCBEHHBIX 3aTpar.

KoaddurimeHTs mpsaMbIX 3aTpar (TEXHOJIOTHYECKUE KOAIPPUITUEHTHI) B MEKOTPACICBOM
OamaHce - CpelHUE BEJIWYMHBI HEMOCPEACTBEHHBIX 3aTpar MPOAYKUIMU OJHOM oTpaciu (B
Ka4eCcTBE CPEACTB MMPOM3BO/ICTBA) HA BBIITYCK €IWHUIIBI IPOAYKIMH Apyroi otpaciu. OHU MOTYT
OBITH BBIPAXKEHBI B HATYpajibHOU opme (KBT/4 1 T. 1.) mim ctouMocTHOi (pyo.).

Marpuvasle MOIETHM - MOJEIH, IOCTPOCHHbIe B BHae Tabmun (marpui). OHEH
O0TOOpaXaroT COOTHOLICHHS] MEXIy 3aTpaTaMH Ha TPOU3BOACTBO M €ro pe3yibTaTaMu,
HOpPMAaTUBBI ~ 3aTpaT, TPOU3BOACTBEHHYI0O M HSKOHOMHMYECKYI0 CTPYKTYpPY XO3SHCTBa.
[TpuMeHsIIOTCS B MEKOTPACIIEBOM OallaHCe, MATPUYHOM IUIaHE IPEIIPUITHS U Ap.

MamuHHasg UMUTAIUS - SKCHEPUMEHTAIbHBIA METOJA H3Y4YeHHUS OOBEKTa C IOMOILBIO
AIIEKTPOHHBIX BBIUMCIUTENBHBIX MalIuH, [Ipoliecc MMHUTALMU 3aKIIOYACTCd B CIEAYIOIIEM:
CHayaJla CTPOMUTCS MaTeMaTHuyecKash MOJENb H3y4yaeMoro oObeKTa (MMHUTAIMOHHAS MOJENb),
3aTeM 3Ta MOJIesb peodpasyercs B mporpammy padbotsl DBM.

MacmTtad BpeMeHH — YHCIO, KOTOpOE 3aJaeT JJIMTEIbHOCTh MOJEIMPOBAHUS OTHOU
€MHUIIBI MOJIEIbHOIO BPEMEHH, MEePEeCUUTaHHON B CEKYH[Ibl, B CEKYHJaX aCTPOHOMHYECKOIO
peaJIbHOTO BPEMEHH IPH BBHIITOJIHEHUU MOJIEIH.

Monenb — 3TO Takas MBICJICHHO MpEACTaBUMas WM pealbHO CYILECTBYIOIIasl CUCTEMa,
KOTOpasi Ha HEKOTOPOM JTale HCCIIEJOBaHHUM 3aMelaeT pealibHbIil 0ObEKT U COXpaHSAET OJHO
WJIH HECKOJIBKO HanboJiee BAXKHBIX CBOMCTB OOBEKTA.

Monenupyemas omnepauus: PeanbHas wim mpoektupyemas omepanus. OnucaHue ee
MOXET COJIEpXKaTh CIEAYIOIUe aTPUOYTHI:

* YUaCTBYIOUIHE B ONEPALUU OOBEKTHI U CYObEKTHI,

* COOBITHS, BOSHUKAIOLIUE B NPOIIECCE BHIMOIHEHHS ONIEPALINH.

MexotpacneBoit 6ananc (MOB) - kapkacHas MOelb YKOHOMUKH, TaOIUIA, B KOTOPOMH
MOKA3bIBAIOTCS MHOTOOOpa3Hble HATYypajJbHbIE U CTOMMOCTHBIE CBSI3U B HapOJAHOM XO3SIHCTBE.
Ananmnz MOB naet KOMIUIEKCHYIO XapaKTepUCTUKY TMpoliecca GopMUPOBAHUS U UCTIOTb30BAHHMS
COBOKYITHOTO OOIIIECTBEHHOTO MIPOAYKTa B OTPACIECBOM pa3pese.

Mopnenbs cucTeMbl — OMHCAHHWE TPH aHAIU3€ 000 KOHKPETHOW CHUCTEMBI, KOTOPOE
BKIIIOUAET BBIICTICHUE JJIEMEHTOB, W (OPMYIMPOBAHHUE JIOTUYECKUX TPABUJ, YIPABISIFOIINX
B3aMMO/ICHICTBUEM 3TUX HJIEMEHTOB.



OOBEKTUBHO OOYCIIOBJICHHBIE (ONMTHMAJBHBIC) OIEHKH - OJHO W3 OCHOBHBIX TOHSITHI
JUHEWHOTO MPOrPAaMMHPOBAHHUSA. JTO OIEHKH NMPOIYKTOB, PECYpCOB, paldOT, BBITEKAIOLINE U3
YCIOBUW pelIaeMoOl ONTHMM3ALMOHHOM 3amauu. X Ha3pIBalOT TakKe JIBOMCTBEHHBIMU
OLICHKaMH, pa3pellaloliiMi MHOKUTEISIMA, MHOXKUTEISIMU JlarpaHxka U LeJIbIM pSAOM APYTHX
TEPMHHOB.

OrpanuueHuss MOJENIM - 3alUCh YCJIOBUW, B KOTOPBIX JEHCTBUTENbHBI PacueThl,
UCIOJIB3YIONIME 3Ty Mozenb. OOBIYHO MpeacTaBisis coO0K CUCTEMY YpaBHEHUN U HEPaBEHCTB,
OHHM B COBOKYITHOCTH OIPEAEISAIOT 00JIACTh JOIMYCTUMBIX pEIIeHUH (IOMyCTHUMOE MHOKECTBO).
PacnipocTpaHeHbl nTuHeliHbIe U HEIMHEHHbIe orpaHrueHus (Ha rpaduke nepBble U300pakaroTcs
OPSMBIMU, BTOPBIE - KPUBBIMH JTMHUSIMU ).

OmnpeneneHHOCTh B CHUCTEME - CHUTYyallMs, KOTJa HMeeTcss TouHas HH(opMamus o
BO3MO>KHBIX COCTOSIHUSIX CUCTEMBI B CIIy4ae MPUHATHUSA TEX WIA UHBIX PELLICHU.

OntuManbHOE MJIaHUPOBAHUE - KOMIUJIEKC METOJO0B, TO3BOJISIOMINX BHIOPATh U3 MHOTHX
BO3MOXXHBIX (QJIbTEPHATUBHBIX) BapHAHTOB IUIaHA WJIK NPOrpaMMbl OJWH ONTHUMAaJIbHBIN
BapHaHT, T. €. HAWIyYOIMi C TOYKM 3pEHUs 3aJaHHOTO KPUTEPHUS ONTHUMAJIbHOCTU U
OTpeIeNIEHHBIX OTPAHUYCHHH.

OnTumanbHOE  OpPOrpaMMHUpOBaHHME - TPUMEHEHHE B  SKOHOMHKE  METOJIOB
MaTEMaTHUYECKOI0 IPOrpaMMUPOBAHUS.

OnTuMalibHOE yIpaBJIEHHUE - OCHOBHOE MOHATUE MAaTEMaTHUECKON TEOPUU ONTUMAaJIbHBIX
npoueccoB (MpUHAUIekKAIIEed pa3/iely MaTeMaTUKM IOJ TEM K€ Ha3BaHWEM: OINTHMAaJlbHOE
yIIpaBJICHUE); 03HAYAET BHIOOP TaKUX YNPABISIOMIUX IMapaMeTpoB, KOTOPbIe oOecreunBain Obl
HaWIydlllee, C TOYKM 3PEHMsI 3aJlaHHOTO KpHUTEpHs, MNpPOTEKaHHE IMpoliecca, MWIW, HHaye,
HaWTy4lllee MOBEICHUE CUCTEMBI, €€ Pa3BUTHE K 1IeJIM IO ONTUMAaJIbHOM TPaeKTOPHUH.

OnTuMHu3anMoHHAs 3a/1a4a - YJKOHOMUKO-MaTeMaThuyecKas 3aj1aua, 1ejlb KOTOPOH COCTOUT
B HaXOXJACHUM HaWIYy4IIero (C TOYKU 3pEHUsl KaKOTO-TO KPUTEPHs) pacHpeeseHus HaJIu4HbIX
pecypcoB. Perraercs ¢ moMomipi0 ONTUMU3ALMOHHOW MOJEIM METOJaMU MaTeMaTH4YeCKOTro
IIPOrpaMMHUPOBAHUS.

Ontummszarnust - 1) mporecc HaXOXKACGHUS OSKCTpeMyMma (QYHKIMH, T. €. BBIOOp
HAaWIy4dlllero BapuaHTa W3 MHOXKECTBA BO3MOJKHBIX; 2) MpOLECC NPUBEICHUS CHUCTEMBI B
Hawiyyinee (OnTUMalbHOE) cocTosiHue. Ouepens - B TEOPHM MACCOBOTO OOCTYKHMBAaHUS -
MOCIIEI0BATENbHOCT TPEOOBAaHUN WM 3asBOK, KOTOpbIE, 3acTaBasi CUCTEMY OOCITy>KUBaHUS
3aHAITOM, HE BHIOBIBAIOT, a OXKHIAIOT €€ OCBOOOXKIEHUS (3aTeM OHU OOCTY)KHWBAIOTCS B TOM HIIA
uHOM Topsanke). Ouepenpl0o MOXXHO Ha3BaThb TakKe€ M COBOKYIIHOCTh — OXKHUJAIOLIUX
(MpocTanBaIIKX ) KAaHAJIOB UJIN CPEJICTB 00CITY)KHMBaHHUS.

[TaccuBHBII (6€3yCIOBHBIN) CTATUCTUYECKUN MTPOTHO3 - IPOTHO3 Pa3BUTHS, OCHOBAHHBIN
HAa W3Y4YEHMHM CTAaTUCTUYECKMX JAHHBIX 3a NpPOLUIbIA IMEpUOJ M TEPEHOCE BBISBIECHHBIX
3aKOHOMEepHOCTel Ha Oynymiee. [Ipu sTom BHenIHHE (GaKTOpPbI, BO3IEHCTBYIOMIKME HA CHCTEMY,
IPUHUMAIOTCSI HEM3MEHHBIMU M CUUTAETCA, YTO €€ pa3BUTHE OCHOBBIBAETCS TOJBKO Ha
COOCTBEHHBIX, BHYTPEHHHUX TEHICHIUSX.

[IpenenbHble M TNPUPOCTHBIE BEIMYMHBI B dKOHOMHUKe. [IpenenbHas BenudyuHa
XapaKTEepU3yeT He COCTOSIHUE (KaK CyMMapHasi WM CPEAHsIsl BEIMUMHBI), a IPOLECC, U3MEHEHHE.
[Tockonbky B SKOHOMHKE OOJIBIIMHCTBO MPOLECCOB (HAMpUMEpP, POCT MPOU3BOJACTBA HIIU
U3MEHEHHE ero A(PQPEKTUBHOCTH) SBISAIOTCS (DYHKIUSAMH psila apryMeHTOB ((akTopoB), TO
npeenbHble BEIMYUHBI 3[1eCh OOBIYHO BBICTYMAIOT KAaK YacTHBIC MPOM3BOJHBIC Ipoliecca Mo
KKI0MY U3 (PaKTOPOB.



[IporHo3upoBaHne - CHCTEMa  HAY4YHBIX  HCCIEJOBAaHUN  KAadyeCTBEHHOIO U
KOJIMYECTBEHHOTO XapaKTepa, HANpaBICHHBIX HA BBISICHEHUE TEHACHIMN pa3BUTHUS HAPOIHOIO
XO035ICTBA U IOUCK ONTUMAJIbHBIX MYyTEW JOCTHKEHUS LIEJIEN 3TOTO Pa3BUTHA.

[IporHo3upoBanue crpoca - ucciaeaoBanue Oyaymiero (BO3MOKHOT0) CIpoca Ha TOBAPHI
U YCIYT'H B IEJSX JIy4IIero OOOCHOBaHHMS COOTBETCTBYIONIMX IPOU3BOACTBEHHBIX IUIAHOB.
[Tporuo3upoBanue moapasneisercs Ha KpPaTKOCPOUYHOE (KOHBIOHKTYPHOE), CPeIHECPOYHOE U
JIOJITOCPOYHOE.

[IpousBonacTBeHHass (PYHKIHS - S5KOHOMHUKO-MAaTeMaTHYECKOE YpaBHEHHE, CBS3bIBAIOIICE
MEepeMEHHbIC  BEIMYUHBI  3aTparT (pPecypcoB) C BEIMYMHAMH TMPOAYKIIMU  (BBITYCKA).
Maremarnuecku npousBojcTBeHHbIe QyHKIHH ([ID) MOTyT OBITH MpENCTaBICHBI B Pa3IMYHBIX
dbopMax - OT CTOJNb MPOCTHIX, KaK JIMHEWHAs 3aBUCUMOCTD Pe3ybTaTa IPOU3BOJICTBA OT OJHOTO
uccienyeMoro (hakropa, 10 BeCbMa CIOKHBIX CUCTEM YPaBHEHUH, BKIIIOUAIOIIUX PEKYPPEHTHBIC
COOTHOIIIEHUS, KOTOPBIMU CBSI3BIBAIOTCSI COCTOSTHUSI M3Y4aeMOTo OOBEKTa B pa3HbIC MEPHOIBI
Bpemenu. [lIupoko pacnpocTpaHeHbl My TbTHILTUKATUBHBIE (popmbl [1D.

Perpeccust - 3aBUCHMOCTb CpeIHETO 3HAYEHUS KAKOW-IMOO CIIy9ailHOW BEJIWYUHBI OT
HEKOTOPOW JIpyrod BEIWYMHBI WJIM HECKOJIbKUX BEIWYMH. PacmpeneneHue 3THX 3HAYCHHM
Ha3bIBAECTCS YCIOBHBIM pacHpeleleHueM Yy IpU JaHHOM X. MHOKECTBEHHAsl perpeccusi B
OTIpEe/ICNIEHHBIX YCIOBUSX MO3BOJISIET UCCIICIOBATH BIUSHUE MPUIUHHBIX (PAKTOPOB.

Pexypcust - B o0miemM cMmbIcie BBIYUCICHUE (DYHKIMH MO OMPEACICHHOMY alrOPUTMY.
[IpumepaMu Takux aarOPUTMOB SIBISIOTCS PEKYPPEHTHBIE (DOPMYIIBI, BHIBOISIINE BBIYUCICHUE
3a/IaHHOTO YJIEHA TOCJEA0BATEeIbHOCTU (Yallle BCEro YMCIOBOM) M3 BBIUMCICHUS HECKOJIBKUX
MNPEABIAYIINX €€ YJICHOB.

CucremHas TMHaMHMKa — MapagurMa MOJAEINPOBAHUsA, TI€ I MCCIETyeMOM CHUCTEMBI
CTposiTcsl TpaduyecKkue AuarpaMmbl MPUUYMHHBIX CBsS3€d M TJI00AIbHBIX BIMSHHUM OJHUX
apamMeTpoB Ha JpPyrHMe BO BPEMEHH, a 3aTEM CO3/IaHHAs Ha OCHOBE 3THX JIMarpamMm MOJEIb
uMUTHpyeTcsl Ha Kommbiotepe. [lo cyrtu, Takoil Bua MonenupoBaHusi Oosee BceX IPYrHx
napajurM MoMOraeT MOHSITh CYTh IPOUCXOSIIETO BbISBICHUS] TPUUYUHHO-CIICICTBEHHBIX CBSI3El
MKy o0OBbeKTaMu U sBIeHUSMU. C TIOMOIIBIO CUCTEMHON JUHAMHKHU CTPOST MOJETH OM3HEC-
MPOLIECCOB, Pa3BUTHUS TOPOJAa, MOJEIW MPOU3BOACTBA, JAMHAMUKHU TOMYJALMH, SKOJOTUH HU
Pa3BUTHS SITUJIEMUMU.

Craructuueckoe MOJENMPOBAHME — METOJA  HCCIENOBAaHUS  CJIOXKHBIX  CHCTEM,
OCHOBaHHBIM Ha OMNHMCAHMM MPOLECCOB (YHKIIMOHUPOBAHUS OTACIBHBIX JJIEMEHTOB B HX
B3aMMOCBSI3H C LIETBIO MOJIYYeHHUS MHOXKECTBA YACTHBIX PE3YNIbTAaTOB, MOJUIEkKAIIMUX 00paboTke
METOJAMH MaTEMaTUYECKOM CTAaTUCTUKH JUISl NOJYYEHHMs KOHEYHBIX pPe3yJabTaroB. B ocHOBe
CTATUCTUYECKOTO MOJECIMPOBAHUS JIEKUT METOJ CTATUCTUYECKUX HCHBITAHUM — MeTox MoHTe-
Kapo.

CroxacTuueckass HMMUTalUs - BUJ MAIIMHHOW HMMHUTAMU, OTJIMYAIOLIUNUCS OT
JETEPMUHUPOBAHHOM TEM, YTO BKJIIOYAET B MOJEIb B TOM WM HHOM BHJIE ClIy4ailHbIe
BO3MYLIEHUS, OTPAKAOIINE BEPOSATHOCTHBIN XapakTep MOJAEIUPYEMON CUCTEMBI.

Y CTONYMBOCTh peIIeHus - 0OBIYHO, TOBOPS 00 YCTOMYMBOCTH PEIICHUSI 33/1a4H, UMEIOT B
BUJy, YTO MaJible M3MEHEHHUS KaKUX-THOO XapaKTepUCTUK, HalpuMep, HA4YaJbHBIX YCJIOBHIA,
OTpaHUYEHUN WIM 1eneBoro (yHKIUOHANA, HE MPHUBOIAT K KAaueCTBEHHOMY HW3MEHEHUIO
peuieHusl.

[leneBast QpyHKIMS B IKCTpEeMalbHBIX 3aJadax - (QYHKIUS, MHHUMYM HIA MaKCUMyM
KOTOPOM HYXHO HalTH. DTO KJIIOYEBOE IMOHATUE ONTHUMAIBHOIO IporpammupoBanus. Hainps
OKCTPEMYM IIeNIeBOM (YHKIHH U, CIEJOBATEIbHO, OINPEACTUB 3HAYCHHS YIPABISIEMBIX



IEPEMCHHBIX, KOTOPHIC k HEMY IIPUBOAAT, Mbl TEM CaMbIM HaXOJUM OIITHMAJIBHOC PCIICHUC

3aga4u.

Llenb MMUTAIIMOHHOTO MOJEIUPOBAHHUS — TIOTYYEHHE NPUOJIMKEHHBIX 3HAaHUH O

HCKOTOPOM ITapaMeTpe O6’beKTa, HC IPOU3BOJS HETIOCPCACTBCHHOC U3BMCPCHUC CTO 3HAYCHMI.

KaKUX-JINOO BEITMYMH.
GPSS (General Purpose Simulation System) — oOrmieneneBas cucTeMa UMHUTAIMOHHOTO

IIxanpl - CUCTEMBI YHUCENT MU UHBIX 9JICMCHTOB, IIPUHATBIX [JI OLICHKU WUJIW U3MCPCHUA

moaenupoBanus (CHM), nmpennasHadyeHHas Mg pa3pabOTKA MOJENEH CIIOXXKHBIX CHCTEM C
JMICKPETHBIM M HETPEPHIBHBIM XapaKTepoM (DYHKITMOHUPOBAHHS U MPOBEICHUS YKCIICPUMEHTOB

C [CJIbIO M3YUYCHU CBOMCTB U 3aKOHOM€pHOCT€ﬁ mponeccoB, NpPOTCKAKOIIUX B HUX, d TAKKC

BbIOOpa HAWITYYIIETO MPOEKTHOTO PEUICHUS CPEIH HECKOJIBKUX BO3MOKHBIX BAPUAHTOB.

6.1.2. 3amauus mis

MOBTOPEHUS U yrIIyOJIeHHUs TPUOOpeTaeMbIX 3HAHUH.

Ne Kon pesynbrara ananus
o0yueHUs

1 [TK-5-31 1. laiiTe onpesieneHNe NOHATUIO MaTeEMAaTHYeCKasi MOAETb

) K-5-31 2.IloscHute OrpaHUYeHHs NPU COCTABICHUM MaTeMaTHYECKHX MOJeNeH.
3.0numuTe dTansl MOCTPOSHUS MATEMATHICCKUX MOJICIICH.
4.Ha kakuie TUIBI Pa3ieisaioTcsl MaTeMaTHYECKHE MOJENH B 3aBHCHMOCTH

3 [IK-5-32 OT MaTeMaTH4ecKoil mpobiaeMbl?
5.Kaxk pa3gensiroTcst MoJIesH 1o TTOBEACHHIO MOJIeJIei BO BpeMeHHU?
6.Kak pasmenstoress MOAeH 110 BHTY BXOTHOW HH(pOpMAaIun?

4 [IK-5-32 7.Kak paznensroTcss MOZAEIM B 3aBHCHMOCTH OT XapaKTepa HCCIEAYEMBIX
peanbHBIX IpoIeccoB?
8.Hapucyiite 1 NnosCHUTE TUIIOBYIO CXEMY YIIPaBIEHUS SKOHOMHUYECKUM

5 TK-5-33 00BEKTOM. }
9.IloscHute CrmOCOOBI  COCTaBJIGHHs MaTeMaTHYECKHX Mojeiedl B
9KOHOMMYECKHUX 3a]1a4ax.

6 K-5-33 10.Kax BeIOWparoTCcsi MOACIHpPYyEMBIC TIEIHM W KPUTEPHH CYOBEKTOB
SKOHOMUKH?

7 T1K-5-34 11.IToscHUTE MIaHUPOBAHNE HKCIIEPUMEHTA.
12.IlosicHUTE TOHATHE UMUTALMOHHOI'O MOJIEIUPOBAHHUA.

8 T1K-5-34 13.Ilepeunciure  TporpaMMHBIC  CpPEACTBA IS  HWMHTAIHOHHOTO
MOJIEITUPOBAHUSI.
14Yto Takoe craTHYecKOe H  JUHAMHYECKOE  MpEACTaBICHHUE

9 K-5-35 MOJCITAPYEMOU CUCTEMBI?
15.ITosicHATE TIOHSTHE O MOJICTTLHOM BPEMCHH.
16.I1osicHuTe MEXaHU3M MPOABMKEHHUS MOJECITLHOTO BPEMEHH.

10 K-5-35 17.Y1o TaKoe HampaBiICHHBIA  BBIYUCIHUTEIBHBIA  IKCIIEPUMEHT
MMUTALMOHHON MOJIENH.
18.IIepeunciute OCHOBHBIE 3Tallbl MMUTALIMOHHOI'O MOAEIHPOBAHUSL.

1 MK-5-36 19.IIpuBenute 0OUIYI0 TEXHOJIOTHYECKYIO CXEMY CO3AaHUsI MMUTAIMOHHOM
MO/IEJIN.
20.ITosicHuTe Iponecc BaJIMAALMY JAHHBIX HMUTALMOHHON MOJIENH.
21.IlosicHuTe, YTO TAKOE OLIEHKA TOYHOCTH PE3YIbTaTOB MOACIUPOBAHMUSL.

12 TIK-5-36 22 IlosicHuTeE, YTO OLIEHKA YCTONUNMBOCTH PE3YIBTATOB MOJECIHPOBAHNS.
23.Yto Takoe aHaIN3 YyBCTBUTEIHLHOCTH NMUATAITMOHHOW MOICITH?

6.2. 3amanus, HarpaBJieHHbIE HAa (OpPMHUPOBaHUE MPOPECCUOHATHHBIX YMEHHH.
No Kon pesynbrara anarus
00yIeHMS
13 MK-5-V1 24 IlpoBectn o00cnenoBaHHE KIMEHTCKOIO OTAela OaHKa, OIpeneuB

Hp06J'ICMHyIO O6J'IaCTI:, OCHOBHBIC BPCMCHHBLIC XapaKTCPUCTHUKH, IICJIb




MOJICTTUPOBAHMSI.
25.IIpoBecTn  0OOCIIEIOBAaHME AaBTO3AIPABOYHON CTAHIIMA  OMPEICITHB
MpoOJIeMHYI0 0071acTh, OCHOBHBIC BPEMCHHBIC XapaKTCPUCTHKH, IICIb
MOJICTTUPOBAHMSI.

14

I1K-5-V1

26. IlpoBectm oOcnemoBaHWE CEPBHCHOTO IIyHKTa pEMOHTA |
oOcmy)kMBaHUS OBITOBOM TEXHUKH, OIPEACIHUB IMPOOJIEMHYI0 00JIacTh,
OCHOBHBIC BPEMCHHEBIC XapaKTEPUCTUKH, 11eJIb MOJICIIUPOBAHUSI.

15

[1K-5-Y2

27 .BBISBUTH TEHACHIIUY Pa3BUTHUS KIMEHTCKOTO OTAeNa O0aHKa, ONpe/IeiiuB
mpoOIeMHYI0 00J1aCTh, OCHOBHBIE BPEMEHHBIE XapaKTEPUCTHKH, BOMPOCHI
Ha KOTOPBIE MOJYYHUTE OTBETHI IPHU MOJIETTHPOBAHU.

16

[K-5-Y2

28.BBIIBUTh TEHIEHIMM Pa3BUTUSA KIMEHTCKOIO OTAENa TYpPUCTUYECKON
(¢upMbl, ompenenuB NPoOOJIEMHYIO O00JIacTb, OCHOBHBIE BPEMCHHEBIC
XapaKTEPUCTUKU, BONPOCHI HAa KOTOpPbIE MOJY4YUTE OTBETHl IPH
MOJIETTMPOBAHHU.

17

IIK-5-Y3

29.I1posenute pacuer nuHamukun CMO B cpene MathCad: 3agaua: ®upma
3aHMMAETCS TOPrOBOW JESITENBHOCTHIO MO TMPOJaXe TPaKTOpPOB U
OCYIIECTBIISIET YaCTh IIEPETOBOPOB 1O 3 Tese()OHHBIM JMHUAM. B cpenHem
noctynaet 110 3BOHKOB B yac.

30. Cpennee Bpemsi MpEABAPUTEIBHBIX MEPETOBOPOB COCTABISET 8 MUH.
Cmomenmmpyiite  pabory CMO. IlpemoctaBbTe MPEIOKEHUS 10
YIYYIIEHHUIO €€ paboThI.

18

I1K-5-Y3

31. B MuHH-MapkeT MOCTyNaeT IyaCCOHOBCKMM IOTOK MOKyHaTened ¢
WHTEHCHUBHOCTBIO 8 YEIIOBEK B MHH., KOTOPBIX OOCTY)KHBAeT 3 KOHTpoJepa-
kaccupa. CpemHss MpOoAODKUTEIRHOCTh oOcmykuBanws 1,2 muH. J[muHa
ouepenu orpaHuyeHa 5 mokymartensMmu. ate onenky CMO. Ilpuseaute
HECKOJIbKO BapUAHTOB PabOThl MUHU-MapKeTa.

32.Ilpoenure pacder muHamuku CMO B cpeme MathCad: ®upma
3aHUMAETCS TOCPETHUIECKON AESITeNTFHOCTRIO M0 MPOIaXKe aBTOMOOWIEH 1
OCYILECTBIISIET YaCTh IIEPETOBOPOB MO 2 TeneOHHBIM JHHUAM. B cpennem
moctyrmaer 88 3BOHKOB B dac. CpemHee BpeMs IIpeIBapUTEIBHBIX
nmeperoBopoB coctarisieT 5 muH. Hath oreaky CMO. O6ocHy#Te Tydmmit
BapHaHT.

19

[K-5-V4

33.BbIABUTH TCHACHLMM PA3BUTHS OTAEIa MpHUeMa MPETEH3UH TOPrOBOTO
MPEINPUATHS, ONpPEIENUB MPoOIeMHyI0 00JacTh, OCHOBHBIE BPEMEHHBIC
XapaKTePUCTUKH, BOMPOCHI HAa KOTOpPHIE TIOJIYYHTE OTBETHI TIpHU
MOJICIIUPOBAHUM.

20

[K-5-V4

34 BeISBUTh TCHICHIIMUA PAa3BUTHS CEPBUCHOIO IIyHKTa PEMOHTa U
o0cmy)kiBaHUS OBITOBOM TEXHUKH, OIPEACINUB IMPOOJIEMHYIO0 O0OJIacTh,
OCHOBHBIC BPEMCHHBIC XapaKTEPUCTUKH, BOMPOCH HA KOTOPHIC IMONYYUTE
OTBETHI MPU MOJICITUPOBAHUH

21

IIK-5-¥5

35. IlpoBemute pacuer muHamuku CMO B cpeme MathCad: B cucremy
MacCOBOI'O OOCIYXHMBAaHUS MPOCTEHIIMM IIOTOKOM IIOCTYIAIOT 3asBKU B
cpeaueM uepe3 1,5 muH. 3asBKM OOCITYXHBAalOTCS B CpEOHEM 2 MHUH.
[IpoBeaute ananu3 padotel CMO 3a pabouuii JeHb.

22

IIK-5-¥5

36. Ilpoemmre pacuer muHamukun CMO B cpeme MathCad: ®upma
3aHUMAETCSl TOPTOBOM JICATENILHOCTHIO IO MPOJAaXe TPakTOPOB U
OCYIIECTBIISICT YacTh MEPErOBOPOB 10 3 TeneOHHBIM JUHHUAM. B cpennem
moctyrmaer 110 3BomkoB B wac. CpemHee BpeMsl NpeIBapUTEIHHBIX
meperoBopoB  cocraeisier 8 wmuH. CMmopemmpyiite pabdory CMO.
[IpenocTaBbTe MPEPIOKECHUS IO YIYUYIICHUIO €€ paOOTHI.

23

IIK-5-Y6

37. Bpems mnpuObITHS KIMCHTOB B OaHK TMPEACTABICHO CJCIyIOIICH
Tabnumeit Bpems mMexay mpuOBITHIMH. BeposITHOCTh KIIMEHTOB, MUH. 5-
0,25, 10-0,50, 15-0,25. Bce KIWMEHTHI IMOCTYMHAIOT B OJHY oOdYepedb H
00CITyXMBAIOTCSI B TOM TMOpPSAJAKE, KOKOM OHM mpunum. KIueHTH
00CITy)KMBaIOTCS TOYHO 8 MUHYT. Korma mpuimen nepBelii KIIMEHT, He ObLIO
HU OOCTY>KHBAaEeMbBIX, HA OXXHIAIOMINX KJIHEHTOB. IMUTHpPOBATH MPHUXO
800 KIMEHTOB B OaHK.




38. PeMoHTHasT MacTepcKasi BBHIMOIHIET PEMOHT OJHOTHUITHBIX MPHUOOPOB.
HHTepBansl MOCTYIUICHUS HEPabOTOCIIOCOOHBIX MPHUOOPOB CIYYAWHBI H
pacmpeselieHsl 0 HOPMAIBHOMY 3aKOHY. Bpemsi peMOHTa pacmhpesesieHo
PaBHOMEPHO C TTapaMeTpaMH paclpeIesieHus], CpeIHee BpeMs peMOoHTa 3 4.,
¢ orknonenneM B (0,5 daca, Momens JODKHA 0OecmmeduTs CcOOp
CTaTHCTUYECKOH HH(poOpMammu 00 ouepead MNPUOOPOB, OXNKHIAOIIUX
peMoHTa, W©  3arpy3ke  MacTepckod. HeoOXoauMo  BBIIOJHUTH
MOJIeIMpOBaHue PabOThl MAaCTEPCKOW B TEUSHHE MHTEpBajia BPeMEHHU - 12
4acoB M 0O0BSICHUTH MOJTYYEHHBIE B PE3YJIbTATe MOJICITUPOBAHNUS JIAHHEIC

HampaBlIeHHble Ha (OpPMUpOBaHME MPOPECCHOHATBHBIX HABBIKOB,

3aganus

39. CocraBuTh TEpPEYCHHb BONPOCOB JUIS IPOBEICHHUS aHKETUPOBAaHUS
COTPYTHUKOB MPEANPUSLTHSI TS UCCICOBaHUS 00heKTa HH(DOpPMAIINH.

40. CocTaBuTh TIEpPEUYCHb BOIPOCOB IJISI IIPOBEICHUS COBCUIAHHUS IIPHU
pa3paboTKe MMHUTAITMOHHONH MOJAENH paboThl MH(POPMAITMOHHOW CHCTEMBI
TIPEITPUSTHSL.

41. TlepeuncauTs ¥ TPHUBECTH NPHUMEPBHl PECYpPCOB MHTEPHET AJA
COCTaBJICHHS BOIIPOCOB IPH UCCIEIOBAHNH 00bEKTa HH(OPMALIHIH.

42. PazpaboTaiiTe IMHUTAIIMOHHYIO MOJEIb ABMKCHUSI JTOKYMECHTOB MEKIY
MOJIpa3ACTICHUSIMU MTPEINIPUATHS (IUPEKIUSI-CEKpETapHuar).

43. Pa3paboTaiiTe IMUTAIIMOHHYIO MOJEIb ABUKCHUS JTOKYMEHTOB MEKIY
MTOIPa3ICTACHUSIMHI TIPEANIPHATHS (TUPEKIHSI-CEKPEeTapruaT-0yXTraaTeps)

44. Pa3paboTaiiTe IMHTAIIMOHHYIO MOJICIb JABMXKCHUS JIOKYMEHTOB MEKIY
MoJIpa3ACTICHISIMH MTPEpUsiTUs (OyXTranTepus CKiIan)

45.0mmMmuTe  CTPYKTypy  OTUeTa TI0  pe3ysibTaraM  ITOCTPOCHUS
MMUTAaLMOHHOW MOJEIIH.

46. Kak oTpa3uTh B OTYETE IO HMMHUTALMOHHON MOJEIH PE3YJIbTAThI
TECTUPOBaHU?
47. Kak oTpa3uTh B OTUETE PE3YJIHTATH aHAIN3a TIOBEPXHOCTH OTKIIMKA?

48. Bpmomnute (opManbHOE OmNMUCaHWe CIeAyomed 3amaunm: Maoe
TPaHCIOPTHOE  MNpPEANPHUATHE  DKCIUIyaTHpPyeT  JecsTb  Mojelsei
aBToMOOMIIel ofgHO# Mapku. IIpocTelmmii MOTOK OTKa30B aBTOMOOMIIEH
uMeeT HHTEeHCUBHOCTE = (0,25 oTKa3za B neHb. CpemaHee BpeMsl YCTPAHCHHS
OJTHOTO OTKa3a aBTOMOOWJISI OHUM MEXaHHMKOM paBHO 2 yac. Bce moroku
coObITHI TpocTeiimue. Bo3MoXHBI JBa BapuaHTa OOCTY)KUBAaHHS: - BCE
aBTOMOOMIIM  OOCHYyXHBalOT  JBa  MEXaHHKa  C OJIMHAKOBOM
MPOU3BOJUTENBHOCTBIO; - BCE ABTOMOOMIIM MPEINPHUITUS OOCITYKHUBAIOT
TPU MEXaHWKa C OJIMHAKOBOW MPOM3BOAMTENBHOCTHIO. Heobxommmo
BLIOpaTh HAWITYUIIIMI BAPHAHT OPraHU3aIlluK 00CITYKUBAHUS aBTOMOOHIICH.
49. Bemnoanure (GopmaabHOE OMMCaHUE CleAayromied 3agaun: MeHemkep
npogaer 400 BOISHBIX KpoBaTel B TOA, MPUYEM HU3IEPKKU XpaHEHUS
paBHbl 1 THIC. py0. 32 KpoBaTh B ACHb W U3JEepKKH 3akaza — 40 tc. Py6.
KomuuecTBo pabounx aHer paBHO 250 M BpeMs BBINOJIHEHHUS 3aKaza — 6
naei. IlocTpoliTe IMUTAMOHHYIO MOJENb ONTOBOW 0a3bl M pa3paboTaiiTe
PEKOMEHIAINH 110 YIAYYIICHHUIO €€ PadOThL.

24 IK-5-Y6
6.3. 3amanns,
BJIAJICHUM.
Kon pesynbrara

No

00yIeHMS
25 IK-5-B1
26 IK-5-B1
27 IK-5-B2
28 IK-5-B2
29 IIK-5-B3
30 IIK-5-B3
31 IK-5-B4
32 [1K-5-B4

50. Bepmonnute ¢dopMansHOE OINMUCaHWe ciemyromed 3amaunm: Ha ATC
MOCTYTAIOT 3asBKH Ha MEXIYyTOpOJHHE TeperoBopel. B cpemnem 3a 1 4
noctynaet 13 3asBok. [IpuBenute apryMeHTH! B IOJIB3Yy TOTO, YTO MOTOK
3agBOK Ha TeNeQOHHYIO CTAaHIMIO SIBJISIETCSl IMIyacCOHOBCKMM. Haiinute
CpelHee YMCIIO 3asBOK, MOCTYMAONIUX 334 CYTKH, CPEIHEE BPEeMsS MEXIy
MOSIBICHUAMHU 3asBOK. Ha TenedoHHON cTaHIMM NOSBISIOTCS cOOM B
pabote, eciu 3a momyaca Ha Hee moctynuT Oonee 50 3asBok. [loctpoiite
umuTanoHHyo wmojenb ATC wu  paspaboraiiTe peKOMEHIALMU I10




yay4ieHuo ee pabotel. Haiinute BeposiTHOCTH ¢00s1 CTAaHIIHU.

33

[K-5-B5

51. CocraBuTh mepeveHb BOMPOCOB YIS TPOBEICHUS aHKETUPOBAHUS
COTPYIHUKOB MPEAIPUITHS JIJIsl UCCIIETOBAHUS 00bEKTa HHPOPMALIHH.

52. CocraBUTh TEPEYCHb BONPOCOB JUIsl TPOBEICHUS COBCHIAHHS IPH
pa3paboTKe MMHUTAITMOHHONH MOAENH paboThl MH(POPMAITMOHHOW CHCTEMBI
TPENPUSITHSI.

34

IIK-5-B5

53. IlepedncnauTh W TPUBECTH TPUMEPHI PECYpPCOB HHTEPHET IS
COCTaBJICHHsI BOPOCOB MPH MCCIIeA0BaHMs 00beKTa HH)OpMAaIHH.

35

I1K-5-B6

54. Onummre MoAPOOHO ATANBl CO3aHUSI MOJICTH CIIOKHONW CHCTEMBI.

36

I1K-5-B6

55. IlosicHUTE 3a7aUM UCCIICIOBAaHUS CIOKHBIX CHCTEM: 3aJadM aHaIn3a u
3aJ1aud CUHTE3A.

56. TlosicHUTE JNEKOMIIO3UITUIO CJIOKHBIX CHUCTEM Ha CTaJlud pa3pabOTKU.
TTopcucTeMBI M 3JIEMEHTHI CIOKHOM CHCTEMEI.

7. ®OHJ OODEHOYHbIX CPEACTB AJIA ITPOBEJEHUA TEKYIIEI'O
KOHTPOJISI U TIPOMEXYTOUYHOM ATTECTAIIMM OBYYAIOIIIUXCS 11O

JUCUMUILIMHE (MOAY.JIIO)

7.1. Cpencrsa OLEHMBaHUS B X0/I€ TEKYIIETO KOHTPOJIA:

- MUCbMEHHBIE KpaTKHE ONMPOCHI B X0JI€ ayIUTOPHBIX 3aHATHH 10 yueOHOI TUCIHUILINHE;

- BBIIIOJIHEHUE 33/IJaHUN U YIIPAKHEHUN B XOJI€ CEMUHAPCKUX 3aHATHH;

- OTBCTHI HA BOIIPOCHI ITPU ITPOBEACHNH 3a4€Ta, SK3aMCHa.

7.2. ®OC 1151 TEKYIIETO KOHTPOJISA:

No KOZ(; g;;zg;;am ®OC Tekyuero KOHTPOIL

1 I1K-5-31 3amgaHus 111 cCaMOCTOSATEIbHOM paboThl 1-2 1m.6.1.1

2 T1K-5-31 3anmaHus I CaMOCTOSTENbHOM padoThl 3 1.6.1.1

3 I1K-5-32 3aganus A7 caMoCTOsATeNIbHOM padoThl 4-5 1.6.1.1

4 T1K-5-32 3agaHus 111 CaMOCTOSATEILHOM paboThl 6-7 11.6.1.1

5 T1K-5-33 3amgaHus 171 cCaMOCTOSATEIRHOM paboThl 8-9 1m.6.1.1

6 T1K-5-33 3aganus A7 caMoCcTosITeNbHOM padoThl 10 m.6.1.1

7 I1K-5-34 3aganus A7 caMoCTOsITeNbHOM padoThl 11 m.6.1.1

8 I1K-5-34 3aganus A caMocTosATebHON paboTsl 12-13 m.6.1.1
9 T1K-5-35 3amgaHust 711 CaMOCTOSTEIbHON paboTer 14-15 1.6.1.1
10 T1K-5-35 3agaHust 7151 CaMOCTOSTEIBbHON paboTel 16-17 11.6.1.1
11 T1IK-5-36 3amanus s CaMOCTOATENBHOM paboTs! 18-20 m.6.1.1
12 T1IK-5-36 3amaHus s CaMOCTOSATENBHOM paboTs! 21-23 1.6.1.1
13 I1IK-5-V1 3amgaHust 711 CaMOCTOSITEIIFHON paboThl 24-25 11.6.2
14 ITIK-5-V1 3agaHust 711 CAaMOCTOSITEIBHON PaboThI 26 11.6.2

15 I1K-5-Y2 3agaHust 711 CAaMOCTOSITEIBPHON paboThl 27 11.6.2

16 [IK-5-¥2 3aganus A7l cCaMOCTOSATENFHON paboThl 28 11.6.2

17 IIK-5-¥3 3aganus A caMocTosTenbHON pabotsl 29-30 1.6.2
18 I1K-5-Y3 3amganust 711 caMOoCTOSTEIbHON paboTer 31-32 11.6.2
19 I1K-5-V4 3amgaHust 711 CaMOCTOSITENBbHON paboThl 33 11.6.2
20 I1IK-5-V4 3anmaHus I CaMOCTOSTENbHOM paboThl 34 11.6.2
21 [IK-5-¥5 3aganus A7l caMOCTOSATENIbHOM paboThl 35 1.6.2
22 [IK-5-¥5 3aganus Al caMoCTOsATeNIbHON paboThl 36 11.6.2
23 ITIK-5-Y6 3amgaHust 711 CAaMOCTOSITEIBbHON paboThl 37 11.6.2
24 I1K-5-Y6 3agaHust 711 CaMOCTOSITEIBbHON paboThl 38 11.6.2
25 [TIK-5-B1 3anaHus 1sl CaMOCTOSATENBHOM paboThl 39-41 11.6.3
26 I1K-5-B1 CemuHap 1o teme 1,2
27 I1K-5-B2 3aganus A7l caMoCTOsITeNIbHOM padoThl 42-44 11.6.3




28

I1K-5-B2

Cemunap 1o teme 3,4

29

I1K-5-B3

3amaHus 171 CaMOCTOSATEIHHON paboThl 45-47 11.6.3

30

I1K-5-B3

CemuHap 10 TEME 5

31

I1K-5-B4

3anaHus Isl cCaMOCTOSATENBHOM paboTsl 48-50 11.6.3

32

[1K-5-B4

CemuHap 1o teMe 6

33

I1K-5-B5

3aaHus A CaMOCTOSATEIBHOM paboThl 51-53 11.6.3

34

I1K-5-B5

Cemunap 1o Teme 7,8

35

I1K-5-B6

3amaHus 17151 CaMOCTOSTEIHLHOU paboThl 54-56 11.6.3

36

I1K-5-B6

CemuHap 1o teme 9

7.3 ®OC 115 NpOMEXYTOUHOM aTTECTALMHU:

3amaHus U1 OLIEHKY 3HAHUM.

Kon pesynbrara
o0yueHUs

3aganus

[1K-5-31

1. IToHaTHE CIOKHON CHCTEMEI.

2. CBOIiCTBA CJIOKHBIX CHCTEM.

3. CnokHasi cucTeMa, Kak 00bEKT MOJICTHPOBAHMS.

4. TlpuknagHoil CHCTEMHBIM aHamU3 — METOAOJOTUS UCCIEIOBAaHUS
CIIO)KHBIX CHCTEM.

5. Hayka o cloXHBIX cucTeMax — cuctemosiorusi. HampapiieHust pa3BuTus
CHCTEMOJIOTHH: CO3/IaHHE KOHILIENITYalIbHBIX U METOJOJIOTMUYECKUX OCHOB;
(hopmanu3arust pa3paboTka METOJIOB U aIllapara perieHusl.

6. Pa3paboTka ciaoXKHBIX cucTeM. llomchcTeMBl W DIEMEHTBI CIIOKHOM
CHCTEMBI.

7. DTanbl co3aHus MOJIEIIH CIIOKHON CHCTEMEI.

[1K-5-31

8. 3amaunm wcciaemoBaHUS CIOKHBIX CHUCTEM: 3aJlayd aHalIW3a W 3aJadu
CUHTE3a.

9. Ilpobnema kiaccuUKAIMH CHCTEM.

10. OnpeneneHue MoEH.

11. O6mmas kmaccudpuKanus OCHOBHBIX BHIOB MOJICITHPOBAHUS.

12. KommbroTepHO€  MOIETHUpOBAaHHWE.  MeToJ  HMMHTAIMOHHOTO
MOJICTTUPOBAHYSL.

13. IIponenypHO-TEXHOJIOTHYECKAs] CXE€Ma IMOCTPOSHHUS M HCCIETOBaHUS
MOJIEJIEN CIIOMKHBIX CUCTEM.

14. Mopenupyroiue aJTOPUTMBL. Crioco0st MPEICTaBICHUS
MOJICTUPYFOIIHUX AITOPUTMOB: oIepaTopHEIC CXEMBI; SI3BIKH
MIPOrpaMMHUPOBAHUS; MMAKEThI MPUKIIAHBIX MPOTrPAMM.

15. CymHOCTP MMHTAIMOHHOTO MOJICIIUPOBAHUS KaK CTaTUCTUYCCKOTO
JKCIICPUIMEHTA.

[1K-5-32

16. IMuTaninoHHOE MOJIENHPOBAHNE CUCTEM CO CIIyYaHBIMH HCXOIAMHU.
MeTton ~ CTaTUCTHYECKHX  HCIBITAaHUHA  (METOX  CTaTHCTUYECKOTO
MoaenupoBanus Ha IBM) (meton Monre-Kapio).

17. OtnuuuTenbHBIE 0COOCHHOCTH MOJICIICH pa3IMYHBIX KJIACCOB.

18. YmpasieHue cucTeMON Kak Iporiece cOopa, mepenadu u nepepadoTKu
UHGOPMAIUH.

19. Mepapxudeckas CTpyKTypa yIpaBICHHUS.

20. JleficTBHE Cay4aiHbIX ()aKTOPOB.

21. DHTpONHS KaK Mepa HEONPEACICHHOCTH CUCTEMBL.

[IK-5-32

22. ®akTophl, NEHCTBYIONIME Ha mpouecc (PyHKIMOHUPOBAHHUSA CIIOXKHOM
CUCTEMBI.

23. IlokazaTenu, XxapaKTepU3YIOITNE CBOMCTBA CIIOKHBIX CHCTEM.

24, DO YHKITHOHATHI, XapaKTEPUIYIOITIE HaJIe)KHOCTbD,
MOMEXO03aIIUIIEHHOCTD U KAYECTBO YIPaBIICHHS.

25. YcToiunBoCTh (DYHKIIMOHUPOBAHUS CIIOKHOM CHCTEMBI.




26. IloHsATHE O GU3NIECKOM U MATEMATHIESCKOM MOJACITUPOBAHUH.

27. MonenupoBaHue KaK METOJ HCCICAOBAHHS IPOIECCOB U CHUCTEM
(YycTpoOHCTB).

28. MareMaTtuyieckast MOJIENIb CUCTEMBI (TIporiecca).

29. Hcnonp3oBaHue  MaTeMaTHYECKUX  MOJCICH:  aHAJIUTHYECKOE
HCCIIEOBAaHUE MIPOIIECCOB; MOJCITUPOBAHUE MIPOIIECCOB Ha
BBIYMCIIMTEIBHBIX MalllMHAX HEMPEPHIBHOTO JIEHCTBUS, MOJICITHPOBAHUC
MPOIECCOB HAa IU(PPOBBIX BBIYUCIUTEIBHBIX MAIIMHAX C YyYETOM |
UMUTALKEH CITydalHbIX aKTOPOB.

TIK-5-33 N .
30. Maremarndeckass MOJENb B3aUMOJCHCTBHS JJIEMEHTOB CIOXHOU
CUCTEMBI.

31. Bxomnele W BBIXOMHBIC CHUTHaIBL. CxXembl compspkeHus. OmepaTop
COTIPSKCHHUA.

32. CocTaBneHue MaTeMaTHUECKUX MOJIeNIel B DKOHOMHUYECKUX 3a/layax.
33. Craruyeckoe W JIWHAMHUYECKOE IMIPEJCTABICHUE MOJAEIUPYEMON
CHUCTEMBI

34, IloHsTHE O MOAEITLHOM BPEMEHH.

35. Mexanu3M OpoJaBHKEHUS MOICTLHOTO BPEMEHHU.

36. JluckpeTHbIe U HENMPEPHIBHBIE MMUTAIIMOHHBIE MOIEITH.

MK-5-33 37. [IlpoGmeMbl CTpaTETMYECKOTO ¥ TAKTHYECKOTO IUIAHWPOBAHUS
MMUTALMOHHOTO 3KCIICPUMEHTA.

38. HampaBiieHHBIH BBIYMCIUTENBHBIH 3KCHEPUMEHT Ha HMHUTALMOHHON
MOJIETIH.

39. OOm1as TEXHOIOTHYECKas CXeMa HMHTAIMOHHOTO MOJICTUPOBAHYSL.

40. BosmoxHocTH, o0nacThb MPUMEHEHUS MMUTALUOHHOTO
MOJIETTPOBAHMSL.

1. Mecro UMHTAIMOHHOTO  MOJETHPOBAHUS B  HCCICIOBAHMSIX
SKOHOMHUYECKUX CUCTEM.

2. DTansl NOCTPOCHUS UMUTAIIMOHHBIX MOJIEIICH.

3. COop wunbopmarumu o cucrteMe, (GopMymupoBaHHE MPOOJIEMBI U
onpezeseHUE LeNeld UCCIIeA0BaHusl.

4. CTpyKTypa MpeICTaBICHUS JAHHBIX B UMUTAIIMOHHBIX MOJIEIISX.

5. Bungbl OLEHOK W METOJbl OLEHHWBAHUS MapaMETPOB HMHUTALIMOHHOMN
MOJIETIH.

6. O0mMe NoNoXKeHHUsI MPOBEPKU TUTIOTE3 O COTIACHH.

K-5-34 7. Pa3paboTka KOHIENTYyaJlbHOH MOJENH: JIOTHKO-MaTEMaTHIECKOE
OIMCaHHE MOJETUPYEMON CHCTEMBI B COOTBETCTBUH C (OPMYIUPOBKOI
npoOJIeMBl.

8.  CozmaHue  UMHUTAIlMOHHOM  MOJENHM  CPEICTBAMH  CHUCTEMBI
MOJIETTUPOBaHHUS.

9. VcnblTaHuE U UCCIEIOBAHUE UMUTAIUOHHONM MOJAEIHU C UCIIOJIb30BAHUEM
WCXOJHBIX JaHHBIX MOJICIIUPOBAHUSI.

10. IIpoBeneHne HaAMpPaBICHHOTO BBIYHCIUTENBFHOIO 3KCIEpPUMEHTa Ha
HUMUTAIIMOHHONH MOJEIIH.

11. AHanu3 W  HWHTEpHIpETalus  PE3yJIbTaTOB  UMHUTAIMOHHOTO
MOJCIUPOBAHUSL.

12. AHanuTHYECKUH METO MMUTAIIMOHHOTO MOJIEITMPOBAHUSI.

13. MeTon cTaTUCTUYECKUX HUCIIBITAaHUI.

14. KoMOMHMPOBaHHBIN METOJ MOCTPOCHUSI IMUTALIMOHHBIX MOJIENICH.

15. IlapameTpbl ¥ IEpeMEHHBIC IMUTAIIIOHHON MOJIEIIH.

16. Kimaccudukaiys WMHTAIMOHHBIX MOJENICH B 3aBHCHMOCTH OT THIIA

TIK-5-34 MOJEIBHOTO BPEMEHHU.

17. Ilpuniun At B UMUTAITMOHHOM MOJIETUPOBAHUH.
18. ITpuHITIT 0COOBIX COCTOSTHHIM.

19. JlaTuku caydalHbIX BEIUYHH.

20. Meton cepeIMHbI KBapaTa.

21. MynbTHITUKATUBHBIA KOHTPYIHTHBIA METOI.




22. TpeGoBanusi K 0a30BbIM AaTYHKaM M UX IPOBEPKa

23. IMuTanus c1y4aitHOTO COOBITHS.

24. VimuTanus CIoKHOTO COOBITHSL.

25. Mutanus CI0KHOTO COOBITHS, COCTOSIIIETO U3 3aBUCUMBIX COOBITHI.
26. muTanys coOBITHH, COCTABIISMIONINX TIOTHYIO TPYIIITY.

27. MonenupoBaHHe TUCKPETHBIX CITyIaiHBIX BETHYNH

28. MoaenupoBaHue HETIPEPHIBHBIX CIYYaiHBIX BETHYUH

29. Metox obpaTHOH QyHKINH.

9 IIK-5-35 30. Meron Heiimona (pexxexkunn).
31. AnropuTM TONy4YeHHS 3HAYCHWH HOPMAIBHO paclpeaeieHHOM
CITy4aiiHOM BETTMYMHBI.
32. AnroputMm MONYyYCHHS CIy9allHONW BEIMYHHBEI, PACIpENeNICHHOW I10
Ilyaccony.
33. ImuTanus HeCTalMOHAPHBIX CIIYYalHBIX IPOIECCOB.
34. imuTanus CTallMOHAPHBIX CIyYaiHBIX MPOLECCOB.
35. Cratuctraeckre mpoOIeMbl UMHATAITMOHHOTO MOACITUPOBAHUS.
36. YcnoBre CUCTEMHOCTH UMUTAIIMOHHOTO MOJICITMPOBAHUSI.
37. Moaenu oOLINX CUCTEM.
38. BO3MOXHOCTH WHTETPAallMd HWMUTHPYIOIINX MOJENEH C TOMOIIBI0
MoJieJIel OOIIIX CUCTEM.
39. IucKkpeTHbIC UMUTALIMOHHBIC CUCTEMBI.
10 K-5-35 40. HenpepbIBHbIE UMUTAIIIOHHBIE CUCTEMBI.
41. IlprHIIUTIBL ¥ METOABI IOCTPOCHUS UMUTAIIMOHHBIX MOJIETIEH.
42. AHaTUTUYECKUN METOJT OCTPOCHUSI UMUTAIIMIOHHON MOJIEH.
43. MeTtoa cTaTUCTUYECKOTO MOJIEITMPOBAHNSI.
44, KoMOMHUPOBAHHBIN MOXO.
45. CereBoe WMHTAIIMOHHOE MOJEIHPOBAHHME, BXOJHBIE U BBIXOJTHBIC
CTICTI(DUKATTIH.
46. IloctpoeHme  Mojened B  KOMIBIOTEPHBIX  cpeAax  Asd
MIPOM3BOACTBEHHO-TEXHOJIOTHUECKUX u COLIMATbHO-3KOHOMHYECKUX
CUCTEM.
47. Bumpl TOpUMEHAEMBIX CHCTEM W TpPUMEpPbl  (HOPMUPOBAHUS
HMUTHUPYIOIINX MOJIETIEH.
48. B0O3MOXHOCTH HCIIONB30BAHNS WMHUTAIIMOHHBIX S3BIKOB. CBenEHUS O
COBPEMEHHBIX MPOrPAaMMHBIX MPOAYKTaX B 3TOW 00JIACTU U OOYYCHHE HX
MIPUMEHEHHUIO.
1 K-5-36 49. MoaenupoBaHHe MPOTHO3UPOBAHUS 00BEMA TIPOIAK.
50. UMuTaIMOHHOE MOJIEIMPOBAHKE OTIEPALMii C IEHHBIMA OyMarami.
51. UmuTanmoHHOE MOAETUPOBAHNE UHBECTUIIMOHHBIX PUCKOB.
52. VMATaniMOHHBIE MOJENH ISl MTOCTPOEHHUS CHUCTEMBI COTIACOBAHHBIX
TapugoB.
53. CoBpeMeHHBIE MpOrpaMMHBIE TPOIYKTHl B OOJACTH TOCTPOSHUS
CUCTEMBI COTJIACOBAHHBIX TapU(OB.
54. TIpoGiemMa B3aMMOCBI3aHHON HMMHUTAITMHM TPOIECCOB B COBOKYITHOCTH
MIPOU3BOACTBEHHO-TEXHOJIOTHUECKUX u COIMAJIbHO-?KOHOMUYECKHUX
CUCTEM.
55. IlnaaupoBaHe UMUTAITMOHHOTO dKcriepuMeHTa. CTpaTernu 3amycka u
MPaBIJIa OCTAHOBKH.
56. TpakToBKa ©  MPaKTUYECKOE  HCIOJIb30BAHHE  PE3YyIbTATOB
MMUTAIIMOHHOTO MOJISTUPOBAHMUS TOPTOBO-IKOHOMHYECKOH EATEIbHOCTH.
57. TpakTtoBKa H  NOPAKTUYECKOE  UCIIOJIb30BAaHUE  PE3YJbTATOB
12 TIK-5-36 MMUTALIMOHHOT'O MOJIEIMPOBAHUS YIIPaBIEHYECKON AESITEIbHOCTH.

58. TpakToBKa H  NPAaKTHYECKOE  HCIIOJIB30BAHHUE  PE3YJIbTATOB
UMHTAIIOHHOTO MOJICIIPOBAHHUS COITUATIBHOMN chephbl.

59. OcoOeHHOCTH MOJENUPOBAHUS B  JIOTUCTHKE PpELICHUS IO
TPaHCIOPTUPOBKE, XPAaHEHHIO, TPOJAXKAM.

60. OcoO6EHHOCTH MOIETUPOBAHNS MTPOIIECCOB 0OCITYKUBAHISI KIIICHTOB.




61. HVmutanmoHHOE MOICIUPOBAaHKUE, 3aKOHBI DSBOJIOUUM W aHAIN3
KM3HEHHBIX [IUKJIOB CHCTEM Pa3JIMYHOTO Ha3HAYCHHS.

62. OcoOeHHOCTH MOAEIUPOBAaHUA APPEKTUBHOCTH HHBECTUIUOHHBIX
MPOCKTOB.

63. IlpakTHyeckoe NPUMEHEHHE HWMUTALUMOHHOTO M KOMIUIEKCHOTO
MOJEIHMPOBAHUS U CPEACTB ABTOMATH3AINHN MOJCITHPOBAHUSL.

3agaHus 1)1 OLICHKH YMEHUH.

Kon pesynbrara

No 3amganus
o0yJueHUs
B kauectBe (OHIOB OLEHOYHBIX CpPEACTB U1 OLIGHKA YMEHHUH
1 IIK-5-V1 00ydJaroIerocss MCIONb3yIOTCA 3amaHusa 24-25, peKOMEHIOBAHHBIC IS
BEITIOJTHCHHUS B YaChl CAMOCTOSITEIIEHON padoTHI (pazmen 6.2.)
B kauectBe (OHIOB OLEHOYHBIX CpPEACTB U1 OLIGHKA YMEHHUH
2 [K-5-¥1 oOyyaromerocss HCHONB3YIOTCS 3agaHus 26, PEKOMEHIOBaHHBIC JUIA
BBITIOJTHCHHUS B YaChl CAMOCTOSITEIIEHON padoTHI (pazmen 6.2.)
B xadectBe (OHIOB OIEHOYHBIX CpPEACTB JUIA OIIGHKA YMEHUH
3 [K-5-Y2 oOyyaromerocss HUCHONB3YIOTCS 3agaHus 27, PEKOMEHIOBAaHHBIE JUIA
BEITIOJTHEHUS B YaChl CAMOCTOSTENILHOM paboTHI (pa3aen 6.2.)
B xadectBe (OHIOB OIEHOYHBIX CpPEACTB JUIA OICHKA yMEHUH
4 [K-5-Y2 oOyyaromerocss HCHONB3YIOTCS 3agaHus 28, PEKOMEHIOBaHHBIC JUIA
BEITIOJTHCHUS B YaChl CAMOCTOSTENILHOM paboTHI (pa3aen 6.2.)
B xadectBe (OHIOB OIEHOYHBIX CpPEACTB JUIA OIICGHKA YMEHUH
5 IIK-5-Y3 oOydJarorerocss MCIoNb3yloTcs 3amanus 29-30, pekoMeHIOBaHHBIC IS
BEITIOJTHCHUS B 4aChl CAMOCTOSTENILHOM paboTHI (pa3aen 6.2.)
B kauectBe (OHIOB OLEHOYHBIX CpPEACTB U1 OLIGHKA YMEHHUH
6 IIK-5-Y3 oOydJaromerocss MCIoONb3yIoTCs 3amaHus 31-32, pexoMeHIOBaHHBIC IS
BBITIOJIHEHHUS B 4aChl CAaMOCTOSTEILHOM paboThI (pa3zaen 6.2.)
B xauectBe (OHIOB OLEHOYHBIX CpPEACTB U1 OLIGHKA YMEHHUH
7 [K-5-V4 oOyyaromerocss HCHONB3YIOTCS 3agaHus 33, PEKOMEHOOBaHHBIC LIS
BBITIOJIHEHHUS B 4aChl CAMOCTOSTEILHOM paboThI (pa3zaen 6.2.)
B xadectBe (OHIOB OIEHOYHBIX CpPEACTB JUIA OIIGHKA YMEHUH
8 [K-5-V4 oOyyaromerocss HCHONB3YIOTCS 3agaHus 34, pPEKOMEHIOBaHHBIE JUIA
BBITIOJIHEHHUS B 4aChl CAaMOCTOSTEILHOM paboThI (pa3zaen 6.2.)
B xadectBe (OHIOB OIEHOYHBIX CpPEACTB JUIA OIIGHKA YMEHUH
9 [K-5-¥5 oOyyaromerocss HUCHONB3YIOTCS 3aJaHus 35, PEKOMEHOOBaHHBIE JUIA
BEITIOJTHCHUS B 4aChl CAMOCTOSTENILHOM paboTHI (pa3zaen 6.2.)
B xadectBe (OHIOB OIEHOYHBIX CpPEACTB JUIA OIIGHKA YMEHUH
10 IIK-5-VY5 00ydJaromerocss HWCIONB3YIOTCA 3amdanmst 36, PEKOMEHAOBAHHBIC IS
BEITIOJTHCHUS B YaChl CAMOCTOSTENILHOM paboTHI (pa3aen 6.2.)
B kauectBe (OHIOB OLEHOYHBIX CpPEACTB U1 OLIGHKA YMEHHUH
11 IIK-5-Y6 00ydJaromerocss HWCIONB3YIOTCA 3amdanmst 37, PEKOMEHAOBAHHBIC IS
BBITIOJIHEHHUS B 4aChl CAaMOCTOSTEILHOM paboThI (pa3zaen 6.2.)
B kauectBe (OHIOB OLEHOYHBIX CpPEACTB U1 OLIGHKA YMEHHUH
12 [K-5-Y6 oOyyaromerocss HCHONB3YIOTCS 3agaHus 38, PEKOMEHIOBaHHBIC JUIA
BBITIOJIHEHHUS B 4aChl CAaMOCTOSTEILHOM paboThI (pa3zaen 6.2.)
3amanus, HanpaBJICHHBIC HA (HOPMHUPOBaHKE MPO(DEeCcCHOHATBHBIX HABBIKOB, BIIAJICHUN.
No Kon pesynbrara anarus
00yIeHMS
B kadecTBe ()OHAOB OLIEHOYHBIX CPEICTB LIS OLICHKH HABBIKOB, BIaJCHHH,
OTBITA JIEATEIHEHOCTH OOYyYaromerocss WCIONB3YIOTes 3amanus 39-40,
1 IIK-5-B1 PEKOMEHIIOBaHHBIC ISl BHITIOJHEHUS B Yachl CaMOCTOSTEIHHOW pabOTHI

(pazzen 6.3.), a TakKe IpakTHYecKast paboTa: YTEHUE JIEKLUH, IPOBEICHUE
Pa3NUYHBIX BUJIOB CEMHUHAPCKUX 3aHSATHH.




[IK-5-B1

B xauectBe (OHIOB OIIEHOYHBIX CPENICTB JUISI OLIEHKU HABHIKOB, BIIaJICHUH,
OTBITA JIEATEIBLHOCTH OOYYAIOMmEToCs WCIONB3YIOTCA 3amanmst 41,
PEKOMEHIOBaHHBIE IS BBIMOJIHGHUS B Yachl CaMOCTOSTEIBHON pa0OThI
(pazmen 6.3.), a Takke pakTUYecKas paboTa: YTCHHUE JICKIIUH, TPOBEACHUC
Pa3INYHBIX BUJIOB CEMHHAPCKUX 3aHSATHH.

[IK-5-B2

B kavecTBe )OHIOB OIIEHOYHBIX CPEJICTB JUIS OICHKHW HABLIKOB, BIIaJICHHH,
OMBITA JIEATEIILHOCTH OOYyYaromerocsi HWCIONB3YIOTCS —3amanus 42,
PEKOMEHIOBaHHBIE ISl BBIMOJIHCHUS B Yachl CAMOCTOSTEIBHON pa0OThI
(pazgen 6.3.), a Takke MpaKTHIECKast padoTa: YTCHUE JICKIHHA, TIPOBEIACHUE
Pa3INYHBIX BHUJIOB CEMHHAPCKUX 3aHSATHH.

I1K-5-B2

B xauectBe (OHIOB OIIEHOYHBIX CPEIICTB IS OLIEHKY HABHIKOB, BJIaJICHUH,
OTBITa JIEATCIHLHOCTH OOYYaIOMmEerocs WCHIONIL3YIOTCA 3amanus 43-44,
PEKOMEHJIOBAHHBIC JIISI BBITIONIHEHHSI B Yachl CaMOCTOSITEILHON paboThI
(paznmen 6.3.), a Takke IpakTUYecKas paboTa: YTCHHE JICKIUH, TPOBEACHUC
Pa3TUYHBIX BUJIOB CEMHHAPCKUX 3aHATHUH.

[IK-5-B3

B kadecTBe (hOHIOB OIIEHOYHBIX CPEACTB IS OIICHKH HABBIKOB, BIIAJICHUM,
OTBITa JIEATEIHLHOCTH OOYYAIOMmEToCsS WCIONB3YIOTCS 3amaHmst 45,
PEKOMEHIOBaHHbBIE JIJISl BBIMOJIHEHUS B Yachl CAMOCTOSTEIBHON pa0OTHI
(pazmen 6.3.), a Takke IpakTUYecKas paboTa: YTCHHUE JISKIUH, TPOBEACHUC
Pa3TUIHBIX BUIOB CECMHHAPCKHUX 3aHITHA.

I1K-5-B3

B xauectBe (OHIOB OIIEHOUHBIX CPENICTB IS OLIEHKY HABHIKOB, BJIaJICHUH,
OTBITA JIEATEIEHOCTH OOYYalomerocss WCIONB3YIOTC 3amaHus 46-47,
PEKOMEHIIOBaHHBIC ISl BBHITIOJHEHUS B Yachl CaMOCTOSTEIHHOW pabOTHI
(pazgen 6.3.), a TakKe MpaKTHIECKass padoTa: YTeHUE JICKIHMA, TIPOBEICHUE
Pa3TUYHBIX BUIOB CEMHHAPCKUX 3aHATHUH.

I1K-5-B4

B xauectBe (OHIOB OIIEHOUHBIX CPEIICTB IS OLIEHKY HABBIKOB, BIIaJICHUH,
OTBITa JIEATEIHLHOCTH OOYYaloOmerocss WCHOIL3yIoTC 3amanus 48-49,
PEKOMEHIOBAaHHBIC JIISI BBITIONIHEHHSI B Yachl CaMOCTOSITEILHON paboThI
(pazmen 6.3.), a Takke IpakTUYecKas paboTa: YTCHHUE JISKIUH, TPOBEACHNC
Pa3INYHBIX BUJIOB CEMHHAPCKUX 3aHSATHH.

[1IK-5-B4

B kavecTBe )OHIOB OIIEHOYHBIX CPEJCTB JUIS OICHKHM HABLIKOB, BIIaJICHHH,
OMBITA JIEATEIILHOCTH OOYyYaromerocst HWCIONb3yoTcs 3amanus S0,
PEKOMEHIOBaHHBIE ISl BBIMOJIHCHUS B Yachl CAMOCTOSTEIBHON pa0OThI
(pazgen 6.3.), a Takke MpaKTHIECKass padoTa: YTCHUE JICKIIHMA, TIPOBEICHUE
Pa3INYHBIX BUJIOB CEMHHAPCKUX 3aHSATHH.

IIK-5-B5

B xauectBe (OHIOB OIIEHOYHBIX CPEIICTB IS OLIEHKY HABBIKOB, BJIaJICHUH,
OTBITA JIEATEIEHOCTH OOYyYalomerocss WCIONB3YIOTC 3amaHus S51-52,
PEKOMEHIIOBaHHBIC ISl BHITIOJHEHUS B Yachl CaMOCTOSTEIHHOW pabOTHI
(pa3zmen 6.3.), a Takke NpakTUYecKas padoTa: YTCHUE JICKIIUH, TPOBEICHUC
pa3IUYHBIX BUJOB CEMUHAPCKUX 3aHITHIL.

10

IK-5-B5

B kadecTBe (hOHIOB OIIEHOYHBIX CPEACTB IS OIICHKU HABBIKOB, BIIAJICHUM,
OTBITA NIEATEIHLHOCTH OOYYAIOMmETOCS WCIOJB3YIOTCS 3amaHms 53,
PEKOMEHIOBaHHbBIE JIJISl BBIMOJIHGHUS B Yachl CAMOCTOSTEIBHON paOOTHI
(paznmen 6.3.), a Takke pakTUYecKas paboTa: YTeHHUE JICKIIUH, TPOBEACHUC
Pa3ITUIHBIX BUJOB CEMHHAPCKHUX 3aHITHA.

11

I1K-5-B6

B kauectBe ()OHIOB OLIEHOYHBIX CPEICTB ISl OLICHKU HABBIKOB, BJIaJICHUI,
OTBITA JIEATEIEHOCTH OOYYaromerocss WCIONB3YIOTCA 3amaHus 54-55,
PEKOMEH/IOBAHHBIC ISl BBIIOJIHEHUS B Yachl CaMOCTOSTEIBHON pa0OThI
(pazgen 6.3.), a Takke MpaKTHIECKast padoTa: YTCHUE JICKIINHA, TIPOBEIACHUE
Pa3TUYHBIX BUIOB CEMHHAPCKUX 3aHATHUH.

12

I1K-5-B6

B kadecTBe ()OHAOB OLIEHOYHBIX CPEICTB LIS OLICHKH HABBIKOB, BIaJCHHH,
ONbITa JIEATENIBHOCTH OOY4YaroLIerocs MCIOIb3YIOTCS 3azaHus 56,
PEKOMEH/IOBAHHBIE JJIS1 BBIIOJHEHHMS B 4achl CaMOCTOSTENIbHON paboThl
(pazzen 6.3.), a TakxKe IpaKTHYecKast paboTa: YTEHUE JIEKLHUH, IPOBEICHUE
Pa3IMYHBIX BUJIOB CEMUHAPCKUX 3aHATHH.




8. IEPEYEHb OCHOBHOM U JONOJHUTEJBbHON YYEBHOM
JUTEPATYPbBI, HEOBXOJUMOM JJI51 OCBOEHUS JUCIHHUIIJIAHBI (MOLYJI5)

a) OCHOBHas JTUTEpaTypa:

1. XpunynoBa banmxer A.C. Marematuueckoe MOACIMPOBAHUE B SKOHOMHUKE U
meHnemxmenTe Ha s3eike R / A.C. bammke, M.b. Xpunynosa, JI.A. IllmeneBa. - Mockga:
Hayuneiii  koncynprant, 2016. - 59 c¢. - ISBN 978-5-9909261-2-7. - URL:
https://ibooks.ru/bookshelf/364919/reading. - TeKCT: 3JIEKTPOHHBIHA.

2. Munens A.A. COOpHHK 3aj1a4y 10 UMHTAIHOHHOMY MOJICIIMPOBAHUIO SKOHOMHYECKUX
nporeccoB / A.A. Munens, E.b. I'pubanosa. - Tomck: TYCVYP, 2016. - 218 c. - ISBN 978-5-
86889-358-2. - URL.: https://ibooks.ru/bookshelf/356630/reading. - TekcT: 351eKTpOHHBIH.

3. Jluxrenmreiin B.E. Wnudopmanuonnsie TexHomorun B OusHece. [IpakTtuxym:
npuMeHeHne cucteMbl Decision B MHKpO- M MakpodKoHOMHKe: y4eOd. mocobue / B.E.
JImxtenmreiin, I'.B. Pocc. - Mocksa: ®unance u cratuctuka, 2014. - 512 c. - ISBN 978-5-279-
03284-6. - URL: https://ibooks.ru/bookshelf/355130/reading. - TeKCT: 371€KTPOHHBIA.

0) IOTNOJIHUTENbHAS INTEpaTypa:

1. boer B./l. KomnbrorepHoe monenuposanue / B.Jl. boes, P.I1. Ceimmuenko. - Mocksa:
Hanmonaneubiii Otkperteiii YauBepcuter MHTYUT, 2016. - 525 c. - ISBN intuit193. - URL:
https://ibooks.ru/bookshelf/362897/reading. - TeKCT: 3I€KTPOHHBIHA.

2. Ko6ener H. b. Umurarmmonnoe monenuposanue / H.b. Kobenes, B.A. [lonoBHuKOB,
B.B. JleBsatkoB, H.b. KoGenes. - Mocksa: KYPC, 2013. - 368 c. - ISBN 978-5-905554-17-9. -
URL: https://ibooks.ru/bookshelf/361252/reading. - TeKCT: 37€KTPOHHBIH.

3. YepnseBa C.H. Umunrtanmonnoe monenuposanue cucrem / C.H. UYepnsesa, B.B.
Henncenko. - BopoHnex: BopoHEKCKHIT YHUBEPCUTET MHKEHEPHBIX TeXHOJorui, 2016. - 94 c. -
ISBN 978-5-00032-180-5. - URL: https://ibooks.ru/bookshelf/351819/reading. - Tekcr:

3JIEKTPOHHBIM.

9. HEPEYEHb KOMIUVIEKTOB JIMHEH3MOHHOT'O U CBOBOJIHO
PACITPOCTPAHAEMOI'O ITIPOT'PAMMHOI'O OBECIIEYEHUA,
HCHOJb3YEMOI'O ITPU U3YUEHUH YUEBHOM JUCIUILIUHBI

[Ipy w3ydyeHun ydeOHON IUCHUILIMHBI (B TOM 4YHCIe B HMHTEPAKTHBHON (opme)
IperoiaraeTcsi MPUMEHEHHE COBPEMEHHBIX WH(GOpPMAIMOHHBIX TexHoyoruil. Komruiekrt
POTPAMMHOTO 00ECTICUeHHUS ISl UX UCTIOIh30BAHUS BKIIFOYAET B CeO:

nmakeTel o(puCHOro mnporpaMmHoro obecreuenus Microsoft Office (Word, Excel,
PowerPoint), OpenOffice;

Be0-Opaysep (Google Chrome, Mozilla Firefox, Internet Explorer np.);

AJIEKTPOHHYIO OMOIMOTeYHYIO cucTeMy ibooks.ru.


https://ibooks.ru/bookshelf/364919/reading
https://ibooks.ru/bookshelf/356630/reading
https://ibooks.ru/bookshelf/355130/reading
https://ibooks.ru/bookshelf/362897/reading
https://ibooks.ru/bookshelf/361252/reading
https://ibooks.ru/bookshelf/351819/reading

Jlnst noctyna K yaeOHOMY TUIaHY U pe3yJIbTaTaM OCBOCHUS AUCIUILINHBI, (POPMHPOBAHUS
[optdonmno obyuaromierocst ucronb3yercs: JINUHbIN kaOUHET cTyAeHTa (OH-JaiH JOCTYN uepes
cetb MWutepHer). Jlns oOecriedeHuss JOCTyma OOYYarOIIMXCS BO BHEy4eOHOE BpeMs K
AIIEKTPOHHBIM 00pa30BaTENbHBIM pecypcaM Y4eOHOW NUCIMIUIMHBI, a TaKKe JUIsl CTYACHTOB,
00y4aromuxcst ¢ MPUMEHEHUEM JTUCTAHIIMOHHBIX 00pa30BaTENbHBIX TEXHOJIOTHMA, UCIIOIb3YeTCs
mopTal AEeKTpoHHOTro 00y4yeHus Ha 6a3ze CJIO Moodle (on-nmaiin moctym yepe3 cetb HTepHET).

10. IEPEYHEHb PECYPCOB HH®OPMAIIMOHHO-
TEJEKOMMYHUKAIIMOHHOMN CETU «AHTEPHET», HEOBXOJUMBIX JIJISA
OCBOEHMS JNCHHUIIVIMHBI

https://cyberleninka.ru/ Hayunas snekrponnas oudnuoreka «KUBEPJIEHMHKA»

http://www.interface.ru/sysmod/arena.htm MIpOrpaMMHOE obecrieueHne TUTSL
MMUTAIIMOHHOTO MoJenupoBaHusi Arena, paspaboTaHHoe KoMmmaHuer Systems Modeling
Corporation

https://ibooks.ru/ DnekTpoHHast OubMMOTeUHasE cUcTeMa «ANOYKC»

11. OBYYEHHUE NHBAJINJI0B U JINL C OI'PAHUYEHHBIMU
BO3MOXHOCTAMM 3/10POBbA

Wzyuenne y4eOHOW IUCIHMIUIMHBI OOyYarOIIMMHUCS WHBAIMAAMHA W JIUIAMHA C
OTPaHUYCHHBIMH BO3MOXKHOCTSIMH 3JIOPOBBSI OCYILECTBIIIETCSI B COOTBETCTBUHM ¢ [IpHmkazom
MunucrepcTBa o0pazoBanus u Hayku P® ot 9 nHos16ps 2015 r. Ne 1309 «O6 yrBepkaeHun
[Mopsinka oOecriedeHHs YCIOBUH MOCTYITHOCTH UISI MHBAIUAOB OOBEKTOB W IMPEIOCTABIISIEMbIX
ycIyr B cdepe oOpa3oBaHHWs, a TAaKKe OKa3aHUS UM TPU ITOM HEOOXOAMMOW MoMOIIm» (C
U3MEHEHUSAMU U JIONOJHEHUSAMH), MeTOAMYeCKMMH pPEKOMEHJALUsIMH [0 OpTraHU3aliH
o0Opa3oBaTeNbHOrO Tpolecca A OOyuYeHUs WHBAIMJAOB M JIMI C OTPaHUYCHHBIMH
BO3MOXKHOCTSIMH 3/I0pOBbsI B 00pa30oBaTEIbHBIX OPraHMU3AlMAX BBICIIEr0 O0Opa3oBaHHs, B TOM
YHclie OCHAIIEHHOCTH O0pa30oBaTeIbHOTO TMpOIECCa, YTBEPKACHHBIMA MUHHCTEPCTBOM
obpazoBanus u Hayku PD 08.04.2014r. Ne AK-44/058H.

Jluma ¢ orpaHUYEHHBIMH BO3MOXKHOCTSIMH 3IIOPOBbSI M WHBAIUIBI O0OECIICYMBAIOTCS
AJIEKTPOHHBIMU 00pa30BaTEIBHBIMHU PECYPCaMU, aJaTHPOBAHHBIMU K COCTOSTHHIO UX 3/I0POBBSI.

[IpenocraBiieHue CHeUMATbHBIX TEXHUYECKHX CPEICTB OOYyYEHHS KOJUJICKTHBHOTO U
UH/IMBUYAIbHOTO  TIOJI30BAaHUs, MOX0Op M pa3paboTka y4eOHBIX MaTepuajoB JUis
00y4aromuxcsi ¢ OrpaHUYEHHBIMU BO3MOXKHOCTSIMU 3JI0POBbsI IPOU3BOAUTCS MPENOAaBaTEISIMU
C Y4YeTOM MHIUBUAYAIbHBIX IICUXO(U3NOIOTHUECKUX OCOOCHHOCTEH OO0ydJaromuxcs U
crenuuky npueMa-nepeaadnd yueOHor nHGOpMalMi Ha OCHOBAHHWH MPOCHOBI, BBIPAKEHHON B
MMCbMEHHOU popme.

C oOyvaromuMucs 1O WHIWBHIYaJIbHOMY IUIAaHY WM WHAWBHIYAITBHOMY TpaduKy
NIPOBOJISITCSI MHAMBHyaTbHBIC 3aHATUS M KOHCYJIbTAIUH.

12. ONMCAHUE MATEPHUAJIBHO-TEXHUYECKOW BA3bI,
HEOBXOJUMOIi JJ151 OCYIECTBJEHHUSI OBPA30OBATEJIBHOI'O TPOLIECCA
MO JUCHUILIMHE (MOJLYJIIO)


https://cyberleninka.ru/
http://www.interface.ru/sysmod/arena.htm
https://ibooks.ru/

VYyebHas TUCHUIUIMHA peaTnu3yeTcsl B ayaAuTopuu 322,

OdopynoBanmue:

VYyebnas mebenb: pabodee MeCTO MperojaBaTels — CTOJ, CTYN, y4eOHbIe MecTa I
00y4aromuxcst — MapThl, CTYNbS; TPUOYHA, TOCKA.

TexHuueckue cpeacTBa 00y4eHus :

[lepeHocHOE MyIBTHMEINITHOE 000PYIOBAHHUE:

HoyTt6yk, ¢ BbIXx00M B ceThb HTEpHET U ¢ AOCTYIIOM B 3JIEKTPOHHO-UH(OPMALIMOHHYIO
Cpelly MHCTUTYTA, IPOEKTOP, IKPaH JEMOHCTPALIMOHHBIMH.

Jlns mpoBeleHHsl 3aHATHM CEeMHHApCKOrO THIA, JIabopaTOpHBIX paboT, TEKYyIEero
KOHTPOJISI U NPOMEXYTOYHOM aTTeCTallud U HMHAMBHUIYAJIbHBIX KOHCYJIbTAIlMM HCIIONb3YETCS
ayautopus 310.

OobopynoBanmue:

VYyebnas mebenb: pabodee MeCTO MperojaBaTels — CTOJ, CTYN, y4eOHbIe MecTa Jyis
00y4aromuxcst — MapThl, CTYIbS; JOCKA.

TexHuueckue cpeacTBa 00y4eHHs :

[lepeHocHOE MyIBTUMEIMITHOE 000PYIOBaHHUE:

HoyTt0yk, ¢ BbIx00M B ceTh HTEpHET U ¢ AOCTYIIOM B AJIEKTPOHHO-UH(OPMALIMOHHYIO
Cpelly UHCTUTYTa, MPOEKTOP, 3KPaH JEMOHCTPALIMOHHBIN.

Jl51 caMoCTOSITeNIbHOM paboThl CTYIEHTOB M HAallMCAHUSI KypCOBBIX pabOT MCHOJIb3yeTCs
aynurtopus 314.

OobopynoBanue:

VYuebnas meOenb: pabodee MECTO IMpernoAaBaTesss — CTOJ, CTYJ;, ydyeOHble mecTa s
00y4aromuxcsi — HapThl, CTYJbS; JO0CKA; KOHIUIIUOHED.

TexHuveckue cpeacTBa 00y4eHHsI:

[TepenocHoe MybTUMETUITHOE 00OPYIOBAHUE:!

HoyTtOyk, ¢ BbIX010M B ceThb MIHTEpHET U C JOCTYIOM B 3JIEKTPOHHO-UH(OPMALIMOHHYIO

Cpely UHCTUTYTA, MPOEKTOpP, IKPaH JEMOHCTPAIIIOHHBIMH.



[Tpunoxenue 1

TecToBBIC 3a1aHUA

1. MogaenupoBaHue — 3TO:

a.

e

NMmpouecc 3aMeHbl peajbHOro o0bekTa (mMpolecca, sBJIEHHS)
MO/IeJIbI0, OTPa)kaloleil ero cymecTBeHHble NMPHU3HAKH C TOYKH
3peHNsl JOCTHKEHHs] KOHKPETHOM 1eJIn;

MIPOLIECC IEMOHCTPAIIMU MOJENIEeH 01K bl B CaJIOHE MOJI;

nporiecc HehopMaabHOM MOCTAHOBKH KOHKPETHOM 3a/1a4u;

MPOIIECC 3aMEHBI PEaTbHOTO 00BEKTa (IIpolecca, SIBICHUS) IPYTHM
MaTepUaIbHbIM I UJEATbHBIM 00bEKTOM;

MPOLIECC BHISIBJICHUSI CYIIECTBEHHBIX MPU3HAKOB PAaCCMATPUBAEMOTO
o0BeKTa.

2. 3akoHuMTE MpeIokeHue: «Mojienn, 0 CPaBHEHHIO ¢ 00bEKTOM-OPUTUHAIIOM,
COJIEPKUT. .. »

a.
b.
C.

MeHble HHGopManum;
CTOJIBKO K€ MH(POpPMAaLINY;
6osbie HHPOPMALIHH.

3. Ilporuecc mocTpoeHuss MOAENH, KaK MPaBUIIO, MPEANOIaraeT:

a.
b.

OTIMCAaHNE BCEX CBOMCTB UCCIIENYeMOTr0 00BEKTa;

BbljIeJIeHIe Haubo1ee CYleCTBEHHBIX ¢ TOUKH 3peHHs peniaemMoii
3a1a4YMCBOICTB 00bEKTA;

BBIJICJICHHE CBOMCTB 00bEKTa OE30THOCUTEIBHO K IIEJISIM periaeMoit
3a/1a4u;

OTIMCaHUE BCEX MPOCTPAHCTBEHHO-BPEMEHHBIX XapaKTEPUCTHK
M3y4aeMOro00BhEeKTa;

BBIJICJICHHE HE 00JIee TPeX CYIIECTBEHHBIX MPU3HAKOB 00BEKTA.

4. Maremarnyeckas MOAEIbL 00BEKTA — ATO:

a.

b.

CO3/IaHHAas W3 KaKoro-aubo MaTtepuana MOJeNNb, TOYHO OTpaXKaromias
BHEUTHUETPU3HAKU 00BEKTa-OpUTMHAIA;

OTHMCAaHUE B BUJIE CXEMbI BHYTPEHHEH CTPYKTYpbI U3y4aeMoro oObeKTa;
COBOKYITHOCTb JJAaHHBIX, COJIEpPKAIIUX UH(POPMAIIHIO O KOJINYECTBEHHBIX
XapaKTePUCTHKAX 00bEKTa U €Tr0 MOBEACHUS B BUIC TAOIHUIIBL.
COBOKYNHOCTDH 3allMCAHHBIX HA fi3bIKe MaTeMaTUku dopmy.i,
0TPaKAIIIHUXTE UIU HHbIE CBOIICTBA 00BEKTA-OPUTHHAJIA UJIH €r0
NoBe/leHue;

MOCJIEI0BATEIbHOCTD SJIEKTPUUYECKUX CUTHAJIOB.

5. K uunciay mareMaTnyeckux MOJENEH OTHOCUTCS:

MUJIULIEHCKUI TTPOTOKOJT;

ImpaBujia JOPOKHOI'O ABUIKCHUA

dopmyia HaxoxKIeHUSI KOPHEH KBAJIPATHOT0 YPABHEHMS;
KYJWHAPHBIA PELIETT;

WHCTPYKITUS TT0 COOpKe MeOeIH.

6. Kakas monens siBiseTcs npeameTom Gopmanuzamnum?

a.
b.

MaTeMaTH4YeCKad;
OoImMcaTeciibHasi,



c. Tpaduueckas.

7. Moxer 1 OIUH 00BEKT UMETh MHOXKECTBO MOJIENEH?

a. HET;

b. na;

C. JIa, €CIH pedb HIET O CO3JIaHUU MaTepUATBHON MOJICIIN 00BEKTa;
d. Her, umeanpHas MOIEIb 0OBEKTA TOJBKO OIHA.

8. Onucanue rao6anpHON KOMIIBIOTEPHOH ceTH «IHTepHET» B BUE CUCTEMBI
B3aMMOCBS3aHHBIX CIEAYET pacCMaTPUBATh KAK:
a. HATypHYIO MOJEIIb;
b. TabnuuHyI0 MO,
C. TrpaduuecKyro MOJeib;
d. maTemMaTHYeCKyIO MOJECIIb;
€. CeTeBYI0 MOJeJb.

9. Pacnucanue ABHKEHHE MOE3I0B MOXKET PACCMATPUBATHCS KaK IPUMED:
a. HATypHOH MOJEIU;

Ta0JUIHOH MoIe/IH;

rpapuIecKoi MoIemu;

KOMIIBIOTEPHON MOJEIH;

MaTeMaTUYEeCKON MOICIIN.

o a0

10. OT™meTpTe mpomnyeHHoe cioBo: «CI0BECHOE OMHMCAaHUE TOPHOro JaHAamadra
SBISICTCSIIIPIMEPOM ... MOACITH»
a. o0pa3Hoii;

b. 3HaKOBOIi;
C. CMEIIaHHOM;
d. HaTypHOIl.

11. 3akoHuuTe npepioxkeHue: «MoKHO co31aBaTh U UCIIOJIB30BATh ...»
a. pasHble MoJeJIN 00beKTA;
b. eIuHCTBEHHYIO MOJIEh O0BEKTA;
C. TOJBKO HATYPHYIO MOJIENb OOBEKTA.

12. CKoJIbKO CYIIECTBYEeT OCHOBHBIX ATAINOB pa3pabOTKH U UCCIICTOBAHMS
Mojeliel CIPUMEHEHHEM KoMIbloTepa?

. 5

;

3

Ao o
N A

13. VxaxuTe napsl 00bEKTOB, 0 KOTOPBIX MOXHO CKa3aTh, YTO OHU HAXOJSATCS B
OTHOIICHHNU
«OOBEKT — MOJIEBY:
a. KOMIIBIOTEp — MPOLIECCOD;
b. HoBocubupck — ropon;
C. CISIKOTh — HACMOPK;
d. aBTOMOOMJIb — TEXHHYECKOE ONMMUCAHUE ABTOMOOMJIS;
€. TOpoJ — MyTEeBOAUTE]b [0 TOPOY.

14. MaremaTuyeckoit MOIETbI0 KOH(DIMKTHBIX CUTYallUi SIBIISETCS:



a.
b.
C.
d.

TeOpHUs UIP;

ceTeBasi MOJCIIb;
MMUTALMOHHAS MOJIEb;
TPAHCIIOPTHASI MOJEIb.

15. Mogens, npencrapisionias co0oi 00BEKT, KOTOPBIH BeleT cedst Kak
peanbHBIN 00BEKT,HO HE BHITJISIUT KaK TAKOBOH — 3TO

faoow

(pusnyeckas moaenn;
aHaJIOroBasi MOJCIIb;
TUIIOBAsi MOJEIIb;
MaTeMaTh4YecKasi MOJEb.

16. TpaHcriopTHas 3ajja4a peraeTcs MeTOI0M:

ao o

BC€ OTBETHI BEPHDBI;

HaMMCHBIITNX CTOHMOCTeﬁ, OIITUMAJIBHOCTH,
ONTUMAJIBHOCTH, CEBEPO-3aIIaIHOIO YyIJjia,
CCBCPO-3alaflHOIO yrijia, HAUMCHBIIINX CTOMMOCTEH.

17. IlpeamecTBeHHUKaMU UMUTALMOHHBIX UTP OBLIH:

paoow

BOEHHbIE UTPHI;
KOH(JIMKTHBIE UTPBL;
SKOHOMHYECKUE UTPHI;
HET NMPaBUJIHHBIX OTBETOB.

18. Knaccuduxkanus no tummy nHGOpMAIUH TSTUTCS Ha:

Ao oW

aHAJIMTHYecKHe, WIeHTH(PUIMPOBAHHDIE;
CTaTUCTUYCCKUC, JTUHAMUYCCKUC,
ManI/I‘IHBIG, CCTCBBIC,

OaJlaHCOBBIE, TPEHIOBBIC.

19. [Ipu penieHNH SKOHOMUYECKUX MOJIENIEH UCTIOJIb3YIOTCSI MAaTPHUIIBL:

a.

po o

B TEOPHHU UI'P, B TPAHCIIOPTHBIX 321a4aX;

B CETEBOM Tpaduke, UMUTALIMOHHOM MOJIETH;
B TPAHCIOPTHBIX 3aj]a4ax, B CETEBOM Ipaduke;
HE UCTIONB3YIOTCS B MOJCIISX.

20. Knaccuduxanus no ydery (hakropa HEONpeIeIeHHOCTH BKIIIOYAET B ceOsi:

Ao o

ACTEPMUHHUPOBAHHBIC, CTOXACTUYCCKHUE,
CTaTUCTHYCCKHUE, TMHAMHUYCCKUC,
MaKpPO3KOHOMUYCCKHUEC, MUKPOSKOHOMUYCCKHUC,
AHAJIMTHYCCKHUC, I/I,I[CHTI/I(bI/IHI/IpOBaHHBIe.

21. MoxHo 11 B nporpamme AnyLogic HaCTpOUTb 0OBEKT aHUMALIUHU?
a. 1a;
b. Her.

22. TIporpamma AnyLogic ucrnonb3yercs 1Jis. . .
a. pa3padoTKM MMUTAMOHHBIX HCIIOJIHAEMBIX MOJeJIel 1

moCJaeaAyruiero MXmporoda ¢ nejJbro aHnajau3ia;

b. pa3paboTku MaTeMaTHYECKUX MOJIENICH;
C. pa3pabOTKH CETEBBIX TPa(QUKOB;



d. pa3zpaboTku rpadudecKuX MOJETICH.

23. B mpotecce BBINOJIHEHUsT MoJienu B nporpamme Anylogic momnb3oBatelnb
MOYKETHAOII0aTh:
a. IoBe/IeHNe MoJ1eJIn;
b. u3MeHATH MapaMeTpPbl MOJECJIH;
C. BBIBOJMTH pe3yJibTAThl MOICJIMPOBAHHUS B Pa3JUYHBIX Gopmax;
d. cTpouTh MaTeMaTHUYECKHE MOJENIN KOH(MDIMKTHBIX CUTyalluH ¢
IIPUMEHEHUEMTEOPUH UTP.

24. CpenctBaMy ONMCAHUS CTPYKTYpBI, IOBEAECHUS U JAHHBIX MOJAEIUPYEMOU
cucteMbl Brporpamme AnylLogic sBisitoTcs:
a. 00OBEKTHI,
b. uaTepdericel U nepapxus;
c. OJIOUHBIC AUATPAMMEI;
d. mTuarpamMMmBbI COCTOSTHUH;
€. TaliMepBl;
f. mopThI U Iepeaya cOOOIICHMIA,
g. IepeMeHHbIE U areopo-aud pepeHnnanbHple YpaBHCHHUS;
h. BeIpaxkeHus1, onepaTopsl, PyHKIMH Wi OUOINOTEKH Ha s3bIKe Java;
i. Bcé BpIlIeNIepevYnCIIeHHOE.

25. Monenu, moctpoeHHBIE B Tporpamme AnyLogic, UMEIOT:

a. OTKPBITYI0 aPXUTEKTYPY M MOT'YT PpadoTaTh C JHObIM
0(pHMCHBIM WINKOPNOPATHBHBIM MPOrPAMMHBIM
o0ecrieueHueM;

b. 3aKpBITYIO MPOTPUETAPHYIO APXUTEKTYPY.

26. IIpu momoru areHToB B porpamme AnyLogic MOIenIupyIoT:
a. PBIHKH (areHT — MOTCHIMAIBHBIA TOKYTIATENb );
b. KOHKYPEHITUIO U IIETIOYKH IMOCTABOK (areHT — KOMIIaHWUs);
C. HaceJIeHHE (areHT — CEMbS, KHUTENIbh rOpojia WM U30UpaTeb);
d. Bcé BhILIENepeYncIeHHOe U MHOT0€ JIpyroe.

27. Bo3moxkHo 5 B iporpamme AnyLogic ObICTpOro moCcTpOeHHUsI MHOTOAréHTHBIX
Mozenen?

a. 1a;
b. mer;
C. TOJIBKO B CTAPBIX BEPCHUAX MPOTPAMMBEI.

28. Monenu mporpammbl AnyLogic HEBO3MOXHO 3alyCKaTh Ha Pa3HbIX
wiargopmax unomemars Ha Web-caifTbl B BUJIE alluIETOB.
a. a;
b. HeT;
C. TOJIBKO B CTApbIX BEPCHUSAX MPOTrPAMMBI.

29. [Iporpamma AnylLogic WMeeT HCKIIOYHUTEIBHO Ppa3BUTHIM 0a30BBIN S3BIK
JUCKPETHOTO M CMEIIAaHHOTO JAMCKPETHO/HEMPEPhIBHOIO MOJCIMPOBAHUS, Ha
OCHOBE KOTOpOTro pa3paboTaHbl €€ CcTaHAapTHbIE OmOmmoreku (yOpaTh Bce
HEBEPHBIE OTBETHI):

a. Enterprise Library;
b. Dynamic Systems Library (cucremHast TuHaMuKa);



¢. Dynamic Link Library;
d. Material Flow Library (moToku maTepuaios).

30. bu6nmmoreka Enterprise Library makera AnyLogic cloXHbIEe AUCKPETHO-
COOBITHIHBIEMO/IENHN, TAKUE KAK:
a.

b.

C.

(

MOZACIIN MPOU3BOACTBCHHBIX MTPOIICCCOB;
MOJIENIA CUCTeM oOcTykuBaHus (OaHKH, a3pOMOPTHI U T.11.);
MoJieN OU3HEC-TIPOLIECCOB C OLIEHKOMH 3aTpar onepauui;

. MOJCIIH JIOTHCTHUKHU U LICTIOYCK NJOCTAaBKU,

BCé BblLENepevYucJeHHOe 1 MHOT0€ Ipyroe.



	a. процесс замены реального объекта (процесса, явления) моделью, отражающей его существенные признаки с точки зрения достижения конкретной цели;
	a. меньше информации;
	b. выделение наиболее существенных с точки зрения решаемой задачи свойств объекта;
	d. совокупность записанных на языке математики формул, отражающих те или иные свойства объекта-оригинала или его поведение;
	c. формула нахождения корней квадратного уравнения;
	a. математическая;
	b. да;
	e. сетевую модель.
	b. табличной модели;
	b. знаковой;
	a. разные модели объекта;
	a. 5;
	d. автомобиль – техническое описание автомобиля;
	a. теория игр;
	a. физическая модель;
	a. все ответы верны;
	a. военные игры;
	a. аналитические, идентифицированные;
	a. в теории игр, в транспортных задачах;
	a. детерминированные, стохастические;
	a. да;
	a. разработки имитационных исполняемых моделей и последующего их прогона с целью анализа;
	a. поведение модели;
	c. выводить результаты моделирования в различных формах;
	i. всё вышеперечисленное.
	a. открытую архитектуру и могут работать с любым офисным или корпоративным программным обеспечением;
	d. всё вышеперечисленное и многое другое.
	a. да;
	b. нет;
	c. Dynamic Link Library;
	e. всё вышеперечисленное и многое другое.
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