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BBEJIEHUE

KypcoBoii mpoekT — 3T0 cocTaBHas 4YacTh y4eOHOro  Ipolecca,
[peArnonararomas caMoCTOATENbHYI0 paboTy CTyIeHTa M COZAepiKamias dJIeMEHTHI
Hay4YHO-HCCIIEA0BATENBCKON IeITeIbHOCTH.

KypcoBoit mpoeKT sBisSeTcsl 3aBepLIAONIMM 3TalioM B OCBOCHHU JHCLUILIMH
«/IMUTaMOHHOE MOJEIUPOBaHUE HKOHOMHYECKHX IporeccoBy, «MurannoHHoe
MOJIEJIMPOBaHKE 337a4 B IOPUCIIPYICHIMN» Y CTYAEHTOB HANpaBJICHUS IOATOTOBKH
09.03.03 IlpuknagHas wHGpOpPMAaTHKa COOTBETCTBYIOIIMX mpodmied [IpukmagHas
nHpopmaTHKa B 1opuctipyneHuun u [IpuxianHas nHpopMaTuKa B 3KOHOMHKE.

KypcoBoii IpoeKT BBITIOIHSIETCS CTY/IEHTOM B T€YEHHE N3y4aeMOoro Kypca Mo
PYKOBOZCTBOM IperofaBareis Kadenpsl, 00eceunBaroniero JaHHy0 JUCHUIUIHHY.



HEJIN U 3AJAYU KYPCOBOI'O ITPOEKTA

OCHOBHBIC [IEJTH KYPCOBOTO MMPOSKTHPOBAHHUS:

— CHCTeMAaTH3alus W 3aKPEIUICHUS TEOPETHUYCCKUX 3HAHUIL, MONYYCHHBIX B
MPOIIeCCe M3YUCHHS AMCHUILTHH «VIMUTAIMOHHOE MOIECIUPOBAHUE YKOHOMHYECCKUX
nporeccoB» u «/IMHTaIMOHHOE MOAETHPOBAHKE 32144 B IOPUCTIPYACHINI;

— TpHOOpEeTeHHE MPAKTUYECKUX HABBIKOB CaMOCTOSTEIBHOTO cOopa u
00001IeHHS TEOPETHYECKOTO U MPAKTHIESCKOTO MaTepraa;

— pa3BUTHE HAaBBEIKOB pabOTBl € HAYYHO-TEXHUYECKOW JHTEpaTypoH,
BBITIOJTHEHUST OMOIHOTpaMuecKkoro IOWCKa W €ro HCIOJIB30BaHUS TIPH aHAJIN3e
BO3MOXKHBIX BAPHAHTOB PEIICHUI;

— (¢opMupoBaHHE Y CTYICHTOB HAaIMpPaBJICHUS MOArOTOBKU [IpukiamHas
uHpOpMaTHKa MPOPECCHOHATBHBIX KOMIICTCHIIMH, 3HAHWHA, YMCHHH M HaBBIKOB
BIAICHUS  MATEMATHYECKUM  almapaToM  HMUTANMOHHOTO  MOJCTHPOBAHUS
SKOHOMUYECKUX COIMAJBHBIX W FOPUIANYCCKUX MPOIECCOB JUIS PEIICHHUsS 3aaad
KOHEYHOU CTPYKTYPHI IIPEAMETHOM 001aCcTH;

— TIPUBUTHE DIEMEHTAPHBIX MPAKTUYECKNX HABBIKOB (POPMYIHPOBAHUSI
TIPUKJIIaTHBIX MaTeMaTHIEeCKUX MoOJeIeit HAY9IHO-HMCCIE0BATEIBCKOTO,
MPOM3BOACTBEHHOTO M SKOHOMHYECKOTO XapakTepa, WX aHalli3a M HCIOIb30BaHHA
U TIPUHATHAA YIIPABJICHYCCKUX peI_HeHI/Iﬁ C NPUMCHCHUCM COBPEMCEHHBLIX METOILOB
HUMUTALUOHHOTO MOJCIIUPOBAHUSA OSKOHOMHUYCCKUX, COLHAJIBHBIX W HOPHIANYCCKUX
CHUCTEM.

3AJAHUE HA KYPCOBOH IMPOEKT

3aganne Ha KypcOBYIO paboTy BKIIOYAET TPHU pa3ieia U MPHIoKeHHUE:
- TeopeTnueckuii pa3aen.

- Uccnenosanue JIMHENHOU MOJIENH IUIAHUPOBAHMUS
MPON3BOJICTBEHHOH CHCTEMBI.
- Uccnenosanue HEJIMHENHON MOJIEIH IJIAHUPOBAHUS

IIPOU3BO/ICTBEHHON CHCTEMBI.

Teopernueckuif  pazgen  mIpeanonaracT — yriayOJleHHOE — M3ydeHHe
MaTeMaTHYECKUX METONOB M MO MO BBIOPAHHOHW CTYIEHTOM TEME, IPHUMEPHBIH
CIIMCOK KOTOPBIX NPUBEIEH HUXKE.

Jomyckaercss BBIOOp TEMBI TEOPETHHYECKMX HCCIIEAOBAHWN IO MHUIMATHBE
CTYJEHTOB WIM IpenojaBaTels 3a IpeAelamMHu IpeUIOKEHHBIX, WIM C HHOU
(OpMyTHPOBKOH.

Teopernyeckoe HCCIENOBAHME HMEET CBOMM DPE3YJIBTaTOM IOIATOTOBKY
pedepara o Teme, TpeGOBaHMA K KOTOpOMY SBISIOTCS oOmmmu. Texct pedepara
JOJDKeH OBITh HaIMCaH CTYACHTOM CaMOCTOSTEeNbHO. CCBUIKM Ha JUTEPaTypHBIC
WCTOYHUKH JOJDKHBI OBITH aJpEecHBIMM, C YyKa3aHHEM HOMepa MHCTOYHHMKA U3
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MPUBECHHOTO B KOHIIE KyPCOBOT'O MPOEKTA CIMCKA JUTEPaTyphl U HOMepa (HOMEPOB)
CTpaHHMIBI JAHHOTO UCTOYHUKA. [lomycKaeTcsi BKIIOUEHHE B pedepar [UTaT, KOTOPhIE
BBINICNIAIOTCS B TEKCTE, KaK MpsMas peuyb, B KaBbIUKaxX. PedepaT roTtoBuUTCS C
UCIIONIb30BaHUE TEKCTOBOTO pefaakropa. OdopmMiieHre KypcOBOTO MPOEKTA MO CChUIKE
https://rb.asu.ru/content/article/10575 ua caiite B pasaene O6pasoBanue — Kadeapa
MullIU.

Ocoboe BHHMaHHE B KYpCOBOM TMpPOEKTe HEOOXOJAUMO  YACTHUThH
WLTIOCTpANuUsIM, rpadukaM, quarpaMMaM | IPIIOKESHUIM K padote. VX kxoaudecTBoO
M KadeCTBO CBHICTEIBCTBYIOT, BO-NIEPBBIX, O TIIyOMHE U3yYCHUS CTYICHTOM
TEOPETUYECKOr0 M MPAKTUYECKOT0 Marepuaja N0 H30paHHOW Teme, BO-BTOPBIX,
MOKAa3bIBACT THIATEIBHOCTH MOA00Pa MaTEPHUAIIOB, B-TPETHHUX, YTO CAMOE BaKHOE, OHH
SIBIISTFOTCS TIOATBEPKICHIEM 000CHOBAHHOCTH BBIBOJIOB U MPEIOKEHHH.

O0BeM KypcoBOTO TMpOeKTa JODKEeH ObITh B Tpeaenax 30-40 crpanwmil
MEYaTHOTO TEKCTA.

HccnenoBanue MaTeMaTHIECKHX MOJIEIeH MPOBOAUTCS B CPEJIC AIMEKTPOHHBIX
tabiun Excel. CopepkaTelbHble acHeKThl MOJENed M YHMCIOBblE NaHHBIE IS
Ka)XJOr0 BapHaHTa MPUBEICHBI HIDKE. B KypcOBOM IMPOEKTE MO BTOPOMY pasely
HEOOXOJMMO TPUBECTH OTACIBHO 1O JMHEHHOM M 1O HEIUHEWHOH MOJCISIM
creyoniee:

e OmnucaHue 3314y ITAHUPOBAHUSL.

o OCHOBHBIC ITPE/IIOIOKEHHS TIPH Pa3paOdOTKE MOICIIH.

e MaTtemaTHuecKkas 3aIiuch MOJIEIIH.

e YucnoBble 3HAYCHUS TAPaMETPOB MOJICIIH.

e Omnucanue MopsiiKa v pe3yIbTaTOB MOMCKA ONTUMAIBHOTO TJIaHa.

e TabOnwuia moxasaTresaei ONTUMAJIBLHOTO IIJIaHa.

[ ] Pe?)yJ'ILTaTI)I HUCCJICO0BAaHUS MOJICJIN HA IlyBCTBI/ITeJ'II:»HOCTL.

e PexomeHnmanuu 1o yaydiIeHHIO MJIAHOBBIX TOKa3aTejeld Ha OCHOBE JNaHHBIX
aHaJIn3a MOJICJIN HA IIyBCTBI/ITeJ'ILHOCTI).



TEMATHUKA KYPCOBOI'O ITPOEKTA

[Ipy BBHINONHEHHHM KYypCOBOTO TIPOEKTa CTYACHTH IOJDKHBI IPHOOpECTH

IMPaKTUYCCKUE HABBIKK HCIIOJB30BaHUA OCHOBHBIX METOAOB MAaTEMATUYCCKOI'0 H

UMHUTAOAOHHOTO MOJCIIUPOBAHUA 3KOHOMHUYECKUX, COLHHUAIBHBIX W IOPUANYCCKUX

IPOIIECCOB; YMETh pACCUUTHIBATh MOKazaTedN A(PQPEKTUBHOCTH OHepanuii ¢

CUCTEMAaMH; OCYLIECTBJIATL dHAJINW3  PE3YJbTATOB  MOJACIIMPOBAHUSA  JTAHHBIX

IIPpOLECCOB U YMETh MMPOBOAUTH MPOBEPKY MOACIN HAa YyBCTBUTCIIbBHOCTD.

IIpumepHbie TeMBbI KypcOBOro mnpoexkra s npopunsa «Ilpukinagnas

l/lH(l)OpMaTI/IKa B JKOHOMHKE) .

1.
2.
3.

o

10.

11.

12.
13.

14.
15.
16.
17.

18.

JeTepMUHNpPOBAaHHBIE MOAEIU IIPUHSATHS PEILICHUN.

Mogenu 000CHOBaHUS PEUICHUI B YCIOBUSIX HEOTIPEISICHHOCTH.

Mopenu npuHsTHA pelieHuil B cucteme nByx u 6omnee JIIIP (MeToas! Teopun
urp).

OnTumu3anus CTUMYJINPOBAHUS IIEPCOHANA.

Maremarrudeckre MOJIENH CUCTEMHOTO aHAJIN3A.

CraTucTHyecKue METOAbl IOCTPOEHMsS MOjeNel MpoLeccoB (Ha MpHMepe
METO/1a HANMCHBIINX KBaJAPATOB U PErPECCHOHHOTO aHAIN3a).

JIuneiinoe nmporpammupoBanue. Teopusi, OCHOBHBIE IIPUIIOKEHUS.
JIBOMCTBEHHBIE 3aa4ll JTMHEWHOrO MPOTpaMMHUpPOBaHUSA. Teopus, OCHOBHBIE
npunoxenus. TexHuKa aHainu3a MOJENEd Ha 4yBCTBUTEIBHOCTD.
HerpagunuonHast TpaHcnopTHas 3ajada JMHEWHOro MpOrpaMMHUPOBaHUS,
pelaemas uepes 3ajaud yIpaBJICHUs 3alacaMu.

OO6oO0mmenHass MoOJENb JHUHEHHOTO MpPOTrpaMMHPOBaHUS  (TUIAHHPOBAHUS
npou3sBojctea) JI.B. Kantoposuua.

Meron  AMHAMUYECKOIo nporpammupoBanud. Teopus. OCHOBHbIE
npuioxenus. YpasHenue bemiMana.

3amava 0 Ha3HAYCHUH. 3a/1a4a O 3aMEeHe 000PYA0BaHus. 3a/1a4ya o 3arpy3Ke.
Teopust urp. OcuHoBHble monsTHs. Kimaccudukamust wurp. [lpumokeHus x
000CHOBaHHIO PELICHUI B 3KOHOMUUECKUX CUCTEMAX.

Teopus 1 IPUITOKEHUS MATPUUHBIX UTP.

Yceroitunocts o Hamy.

Ilpumepsl HeNWHEWHBIX MoOZENEed HccienoBaHus —orepanuil. Mojens
paclpenencHus pecypcos.

MopnenupoBanue  NPOU3BOJACTBEHHBIX  BO3MOXHOCTEM — NpeNIpUATHIL.
[IpousBoacTBEeHHBIC (HYHKITUH.

Haxoxxnenue »KCTpeMyMOB (YHKIIMM MHOTHX IIEPEMEHHBIX (HEIMHEHHOe
MIPOrpaMMHPOBAHHUE).



19.

20.

21.
22.

23.

24

KopnopatuBHoe ympasineHue M 3ajadya ONTUMAIBHOTO CTUMYIMPOBAHMUS
UCIIOJIHUTENBHON TUPEKIUY aKIUOHEPHOT'O MPEATIPHUSATHSL.

HMuTanoHHOE MOAEIMPOBAaHHE HA MpHMepe paboThl OTAENEHHUs OaHKa IOo
o0cTy)XHBaHHIO (PU3HUYESCKUX JIHIL.

WNurerpuposanue merogom Momnre - Kapio.

HMMuTanoHHOe MOJETMPOBAHHE YIPABICHUs MOpTQeneM IEeHHBIX Oymar
HPEATIPUATHSL

CpaBHUTENBHBIN aHAIU3 UMUTALOHHBIX CUCTEM MOJEIUPOBAHHUS.

. VIMUTanoHHOE MOJIETMPOBaHHE NOPT(HENIBHBIX PEIICHUH.

IIpumepHble Tembl KypcoBoro mnpoekra s npoduiast «Ilpuxnannas

HH(pOPMATHKA B OPUCIPYACHIIUN»

1.
2.

~

10.
11.

12.
13.
14.

JleTepMUHIPOBAHHBIE MOACTU IPUHSTHS PEIICHHUN.

BripaboTka pelieHuii B yCIOBUAX HEOMPEISIIEHHOCTH CUTYalllH, BHI3BAHHOM
00BEKTHBHBIMU OOCTOSITEIILCTBAMH.

BripaboTka pelieHuii B yCIOBUAX HEOMPEISIICHHOCTH CUTYAIH, BBI3BAHHOM
CO3HATEIbHBIMH 3JIOHAMEPCHHBIMH JCHCTBUAMH KOHMIMKTYIOIMIEH CTOPOHBI
(Hampumep, MpH MOKCKE MPECTYINHUKOB; MPHU MOATOTOBKE W PACCMOTPEHHUH
JIeJ B CyZe | JIp.).

Mopenu npuHsTHA pelieHuil B cucteme nByx u 6omnee JIIIP (MeToasl Teopun
urp).

Pacuetrsl mokazateneii W BBIPAOOTKA HEOOXOMUMBIX PEKOMEHAAIMH B
MaCCOBBIX TTOBTOPSIOIIUXCS CITydalHBIX TTpolieccax (HampuMep, OpraHu3aimst
paboThl HOTapHaIbHONW KOHTOPHI, JIEKYPHOM WM CHAacaTeNbHOH CIyXOBbI,
OTIpEJICIICHHE CUJT M CPEJICTB OXPAHEI.

MexaHu3Mbl PyHKITMOHUPOBAHUS OpraHU3AIIMOHHBIX CUCTEM.
MaremaTHYeCcKHe MOJIEH CUCTEMHOTO aHaIn3a.

CraTucTuyeckiue METObl MOCTPOCHHUS MOJeNed MpoIeccoB (Ha MpuMepe
METO0/1a HANMEHBIITNX KBaIPATOB M PETPECCHOHHOTO aHAIH3A).

CocTaBieHue U peanu3alis palliOHANBHBIX TUIAHOB MPOBEJEHU OTepalluii,
MpEeIyCMATPUBAIONINX pEUICHUE 3aJadyd B KpaTdyallimidi CpPOK W C
HaWIy4lIIMMH  pe3ynbTaraMu  (Hampumep, d¢QEKTHBHas pPacCTaHOBKa
nepcoHaa mo oObeKTaM M dTarnaM paboThl)

TexHuKa aHanr3a MoZieNied Ha YyBCTBUTEIBHOCTD.

Teopust urp. OcHoBHble ToHATHA. Knaccudukanms wrp. Ilpunoxenus x
000CHOBaHHIO PEIICHUH B S)KOHOMUYECKHX CHCTEMAX.

Teopus 1 IpUIIOKEHUST MATPUYHBIX UTP.

VYcroiuuBocTs o Hamry.

IlpuMmepsl HEIMHEHHBIX MOJENEN HccleqoBaHus onepauuid. Monenb
pacmpe/ieneHus pecypcos.



15. MogenupoBaHue  NPOU3BOJACTBEHHBIX  BO3MOXHOCTEH — HpPEANpUSTUIL.
IIponsBoacTBEHHBIE (HYHKINH.

16. HaxoxneHne sKCTpeMyMOB (YHKIHH MHOTHX II€pEMEHHBIX (HEIMHEHHOe
MIPOTPaMMHPOBAHUE).

17. MuTanMoOHHOE MOJENUpPOBaHUE Ha MpuMepe paboThl JASKYpPHOH dYacTu
HOJUIIHN.

18. MuterpupoBanue MmerogoMm MoHTe - Kapio.

19. CpaBHuTENBHBIH aHANIN3 IMUTAIMOHHBIX CHCTEM MOJEIHPOBAHUS.

CTPYKTYPA U COAEPKAHUE KYPCOBOI'O IIPOEKTA

KypcoBoii mpoeKT uMeeT CIAenYIONIyI0 CTPYKTYPY:

TurynbHEII IHCT

Pedepar

Conepxanue

Bgenenune

1.AHanuTHYecKas 9acTh

2.IlpakTryeckas 4acTh

3akmoueHue

CIIHCOK HCITOJTb3YEMBIX HCTOYHHKOB

[Ipunoxenue

Pedepar — KkparTkoe TOYHOE UBJIOKEHHE COJEpPKAHUS  JIOKYMEHTAa,
BKJIFOYAIOIIee OCHOBHBIC (DAKTHYCCKHE CBEICHHUS M BBIBOABI, 0€3 JOTOJHUTEILHOM
HWHTEPIPETAIUN WM KPUTHUECKUX 3aMeYaHni aBTopa pedepara.

OH HauumHaeTcs c¢ 3arosioBka Pedepar (0e3 Touku), HameyaTaHHOTO
CTPOYHBIMH OYKBaMHM B cepequHe cTpoku. Hinke cienyer:

1. BeixomHbIe TaHHBIE — CBeIcHUs 00 00beMe oTueTa (KOJIMYECTBO CTPAHHMII),
KOJIMYECTBE WILTIOCTPAINi, TaOIHII, TPUIOKESHUN U UCTIOIB30BaHHBIX UCTOYHUKOB.

2. TlepeyeHb KIIOYEBBIX CIIOB — JIOJDKEH BKJIIOYaTh OT 5 10 15 cnoB wium
CJI0BOCOYETaHH, KOTOPBIC B HAUOOJBIICH Mepe XapaKTePU3YIOT COJIEPKaHUE OTUCTa.
KJ’HO‘IGBI:IC CJIOBa l'IpI/IBOJIHTCH B UMCHHUTCIIBHOM IIAZIC)KEC U IICUHATAKOTCA CTquHI)IMI/I
OyKBaMHU B CTPOKY Yepe3 3aIsThIe.

3. Tekcr pedepara (oobemom 10-15 crpok). Tekcr pedepara momKEH
OTpaXKaTh:

— 0OBEKT, MpeIMeT UCCIICIOBAHUS WK pa3paboTKH;

— 1eNb PadoTHI;

— METOJ] HJTH METOJIOJIOTHIO TIPOBEICHHS pabOTHI;

— pe3yabTaThl pabOTHI U MX HOBHU3HY;

— 00nacTb NpUMEHEHHS PE3YIIbTATOB;
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— DBKOHOMHUYECKYIO 3P PEeKTHBHOCTD WM 3HAYUMOCTH PabOTHI;
— JIOTIOJIHUTENBHYIO HH()OPMAIIHIO.

Conep:kaHue BKIIIOYAeT BBEACHHE, HAMMEHOBaHHE BCEX IJiaB, maparpados,
pa3ienoB, Moapa3esoB, IIYHKTOB U MOANYHKTOB (€CIM OHM MMEIOT HAaUMEHOBAaHICE),
3aKJIIOYCHHE, CIMCOK JINTEPATyphl, MPHIOKEHUS C YKa3aHHEM HOMepa CTpPaHHIl, C
KOTODPBIX 3TH JJIEMEHTHl HauuHatoTcs. OHO HaumHaercs ¢ 3arojioBka ComepikaHue
(6e3 TOYKHM), HaNEYaTaHHOTO CTPOYHBIMH OyKBaMW B cepeamHe CcTpokd. Cam
MepedeHb pacroiaraeTcsi Jajgee CTOJOIOM: cJieBa 3JEMEHTHl OTYeTHl, CIpaBa —
HOoMepa crpaHul. Jlus ynoOcTBa MONB30BaHUS  COAEPKAHHEM  IKENATENbHO
MPOCTABJIATH OTTOYUE, COSAUHSIIONICEe HA3BAHUE YACTH OTYETA M HOMEP CTPAHHUIIBL.

BBemenne — BCTymUTEIbHas 4YacTh KYpCOBOTO IMPOEKTa, B KOTOPOM
HE00X0I1MO:

— 000CHOBATh aKTYyaJbHOCTH pa3pabaTHIBAEMOW TEMEI, €€ TEOPETHUECKYI0 U
MPaKTUIECKYIO 3HAYNMOCTb;

— OIIPEJICITUTh TPAHUIIBI UCCIICAOBAHUS (00BEKT, MPEIMET UCCIICIOBAHN);

— Ha3BaTh OCHOBHYIO LIEJIb U 33]]a9H MTPOCKTA;

— ONpEJCIUTh TEOPETHYCCKHE OCHOBBI M yKa3aTh W30paHHBIA MeTox (WU
METO/IbI) HCCIICIOBAHHS;

— OMHUCaTh OXKUAAEMbIC PE3yJIbTaThl U 00JaCTh MPUMEHEHHS Pa3paObOoTaHHOTIO
MPOrPaMMHOT0 00CCIICYCHHSI.

BBenenne mDOMMKHO HAYMHATHCS C OOOCHOBAHHS AaKTyadbHOCTH BEIOpaHHOM
KypcoBoro mpoekra. OCBEmeHre aKTyaTbHOCTH TOKHO OBITH HEMHOTOCIIOBHBIM.

OO0s3aTenbHBIM 3JIEMEHTOM BBEACHHS SIBIIsieTCA (OpMyNHpoBKa 0OBEKTa U
npeaMeta uccienoBanus. OOBEKT U MPEAMET UCCISIOBAHMSI KaK KATETOPHsI HAYYHOTO
mpoIlecca COOTHOCATCS MEXIY cO00M Kak 00IIee U YacTHOE.

OOBeKT wuccleZIoBaHUSI — OTO TMPOLECC WM SBJICHUE, TOPOXKIaroliee
MpoOJIEMHYIO CUTYalluI0 M M30paHHOE IS W3y4YCHUs, HOCHTEIb PacCMaTpUBACMON
MpOoOJIEMBL.

[Ipenmer uccnenoBaHus — 3TO TO, YTO HAXOIWTCS B TPaHUIAX BHEIOPAHHOTO
o0BeKTa UCCIIeIoBaHus. JTO MpeAMeTHas: 00JacTh, BKIIOUYAIOIAst B ce0sl T€ CTOPOHBI
U CBOWCTBA 00BEKTA, KOTOPhIC B HanOOJIee MOJHOM BHE BBIPAKAIOT HUCCICIYEMYIO
po0IieMy (CKpBIBAIOIIKUECS B HEW IPOTHBOPEUHS) U IMOJIEKAT U3YUCHHIO.

Lenp — upeampHOE MpEACTABICHHE KOHEYHOTO pE3yiabTaTa, TO YEro HYKHO
JOCTHYh B KOHEYHOM wrore. DopMmymupoBKka Wemd OO0SM3aTENBHO —TOJDKHA
COTJIACOBBIBATHCSI C HA3BaHUEM PabOTEHI.
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Jnst mocTykeHHs MOCTaBICHHOW LeNN clexyeT cpopMynHpoBaTh psinx 3amad
(mpumepHo 3-4). D10 00BIYHO Jnenaercs B (HopMe IMEpPEUUCIICHUS, UCTIONB3Ys P
CTaHIAPTHBIX HAYANBHBIX CJIOB: U3YYHTh..., YTOUYHHTE..., OIIACATD..., PACCMOTPETb...,
YCTaHOBUTb..., BBISBUTh., CPOPMYIHPOBAT., TIOCTPOUTD., Pa3paboTaTh., IPEATIOKHUTH
U T.IL

OO0s13aTeNPHBIM JIEMEHTOM BBEICHUS KYPCOBOTO MPOEKTA SIBIIAETCS yKa3aHUE
HA METOJBl WCCICIOBAHMS, KOTOpPBIC CIIy)AaT WHCTPYMEHTOM B JOOBIBAHUH
(aKTHYEeCKOTO MaTepuana, SBISACE HEOOXOOUMBIM  YCIIOBHEM  JOCTIDKCHHUS
MIOCTABJICHHOM B IIPOEKTE IIEITH.

[To 06beMy BBeZICHHE JOIDKHO COCTABIISTH 1-3 CTpaHHUIIBL.

Crenyer TOMHHTH, YTO TIO COJACPKATEIGHOCTH M KAa4eCTBY HAIHMCAHUS
BBEJCHUS MOXHO CYIUTh O CTCICHH KOMIICTCHTHOCTH aBTOpPAa, €ro 3HAHUU
OCBEIIIaeMOi MPOOJIEMbI U BO MHOTOM MOHO COCTAaBHTh MHEHHE O XapakTepe paboTh
B IIETIOM.

OcHOBHasT  4YacTh  JUIUIOMHOTO  TPOEKTAa  COAEPKUT  JBE  TJaBHI,
MIPEJICTABJIIONTNX COOOH aHATMTHYECKOE U TEOPETHIECKOE UCCIICIOBAHNS.

AHanuTH4YecKasi 4acTb KypCOBOIO IIPOEKTAa PACKPHIBAET TEOPETUUECCKUE
OCHOBBI BEIOPAHHOH TEMBI.
Lenpto  aHaNIUTUYECKON YacTW  SBJIAETCS  pPacCMOTPEHHE UM aHaIM3
MaTeMaTHYECKUX MOJIeJIel BRIOpAaHHBIX IUIS TITYOOKOTO UCCIEOBAHUS CTYICHTOM.
IIpakTuyeckas 4acTb KypcOBOIO IPOEKTa COCTOUT U3:
- Onucanus 3a1a4 IJIaHUPOBAHU IPOU3BOACTBA.
—  OCHOBHBIX IPEIIONOKEHIN TIPH pa3paboTKe MOAEICH.
— Maremaruyeckast 3aIiuch MOZETICH.
— UYwucnosle 3HaYEHUA [TapaMETPOB MOJENEM.
— Omnucanue nopsaKa U pe3yIbTaTOB MOUCKA ONTHMAIBHOTO TUIaHA.
— Tabmuna mokasateneil ONTUMAaIBHOTO TUIAHA.
— PesynbraThl uccnegoBaHus MOZAENEH Ha YyBCTBUTEIBHOCTD
3akiaioyeHne 3akiOUMTENbHAas 4YacTb KypCOBOIO IIPOEKTa COAEPIKHUT
OKOHYaTCJIbHBIC BBIBOJbI, XapaKTCpU3yrouue HUTOIr'n IMpOCKTa B peuIeHun
MOCTaBJICHHBIX BO BBE€ACHUM 3aJa4, pacCMaTpuBacTCd UX BbIIIOJIHCHUE U
JOCTUTHYTBIE IIPU 3TOM PE3YJIbTaThI.
3aKIoveHue JOIKHO OBITh KpaTKuM (He 0ojiee 3 CTpaHuI] TeKCTa).
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CHnHCoK MCIOJIB3yeMbIX HCTOYHUKOB JIOJDKSH COZIEpKaTh CBEJCHUs 000 BCex
MCTOYHHKAX, HA KOTOPbIE MMEIOTCSI CCBUIKM B paboTe (KHHUIH, CTaThbH, CTAHIAPTBHI,
nybonukanuu B MHTepHeTe W T.4.). HemomycTuMo BKJIFOYATh B CIUCOK T€ PabOTHI,
KOTOpBIC (PaKTHYECKU HE OBLIH UCTIOJIE30BAHBI.

IIpunoxxkeHusi comep:kat BCIIOMOTATENbHBIA MaTepuai, HE BKIIOYCHHBIA B
OCHOBHYIO 4acTh Pa0OTHI (TabIHIBI, CXeMBI, TpaduKH, PUCYHKH, pacdeTsl, U T.1.), a
Taroke pe3yabTaThl POBEPKU MOJENeH BTOPOil ITIaBbl HA YyBCTBUTEIHHOCTD.
CrpaHHLBl IPUWIOKEHUN HE BXOIAT B 001Ul 00beM pabOTHI.

MMPAKTUYECKHM PA3JIEJI KYPCOBOI'O IIPOEKTA

JUHEVMHASL MOJEJb ONTHMAJBHOI'O TIJIAHUPOBAHUSA
MPON3BOJACTBA

Onucanue 3a1a44 NJIAHUPOBAHMS

PaccMoTpuM  creAyroniyr0o  OKOHOMHYECKYIO — cUTyanuwoo. llpeampusitue
BEIITYCKAET MPOAYKIMIO N BHIOB, MOTPeOIsis pecypcsl m BuaoB. [Ipenmomararorcs
M3BECTHBIMU: MaTpulla A HOPM NOTpeOJIeHUs! pecypcoB (MaTpUlla UMEET M CTPOK U h
cTonOIoRB); Bekrop B mpuHamiexut R m TUMHTOB pecypcoB (BEKTOp HMEeT m
CcTpok); BekTtop P KkoadduIMeHToB I0Xxo4a OT pealn3alud  MPOAYKIMU
paccMaTpuBaeMBIM TpPEANIpUATHEM (BEKTOp MMeeT n CToyOmoB). TpeOyercs HaWTH
cOalaHCHpPOBAaHHBIM MO pecypcaM IUIaH  BBIIyCKa MPOAYKIHUH, JIAOIIeH
MaKCUMAJIbHBIM JOXO MPeNIPUATHIO.

OcHoOBHBIE MPEANOJIOKEHNs PU pa3padoTKe MOJeIH.

B nmanHOM cryyae mpennoyiaratoTCs BBIMOJHEHHBIMH YCIOBHUS '"THHEHHON"
SKOHOMUKH: 3aTPaThl PECYpCcOB M MPHUOBLIL MPENIPUATHS MPU BEITyCKE MPOAYKIHA
MPOMOPIIMOHAIIEHO BO3PACTAIOT MO KAKIAOMY H3JCIUI0 B OTACIHHOCTH,; HOPMBI
PacxofoB pecypcoB W TOKa3aTedb MPUOBUTH IO KAKIOMY H3ICIUI0 HE 3aBUCAT OT
MacuTaboB IPOU3BOJICTBA B IIETIOM.

Kpome Toro, mnpeamomaraercs, 4YTO PYKOBOJACTBO MPEANPHUATHS  IPH
IJJAHUPOBAaHWM  HOMCHKIATYPhl  BBINIYCKaeMbIX HM3JIENHA M HUX  00BEMOB
PYKOBOJICTBYETCSl HCKJIIOUUTENILHO HHTEPECaMHt MOJTyYeHHsI MAKCUMAJIbHOM MPHOBLIH.
CunraeM, 4TO CHpOC HA M3ICTHS HEOTpaHUUEH, a "mopTdens 3aka3oB” popmupyercs
Ha OCHOBE ONTUMAJIBHOTO IIJIaHa.

MaremaTtuyeckas popmMa Moaeu

IlepeiimeM K (HOPMUPOBAHHIO YCIOBHH MOJENH IUIAaHUpPOBaHUA. [lycTh
HEOTPUIIATEIBHBIN BEKTOP X MPUHAICKHUT R B CTETICHU n - TUTaH IPEANPHUATHS, TOTAA
OTrpaHMYEeHHE TI0 PecypcaMm 3aluchiBaeTCs B BUIE:
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A*x<=B, (1)

VYcioBrue HEOTPHULIATETHFHOCTH KOMIIOHEHTOB TIaHA IMEET BUJL:

x>=0, 2

3amuceiBaeM  IeJeBYyI0  (QYHKOWIO  33[a4d  IDIAHUPOBAHUS. Y CIOBHE
MaKCUMU3alluH MPUOBLUTH PUMET BUJ:

z = P* - >uax. ©)]

3amaun ¢ ycinoBusMu Tuna (1), (3) Ha3pIBarOTCA 3aadaMH MPOU3BOACTBEHHOTO
IUTaHUPOBaHMS. B o0meM ciaydae OHM 3amHCBIBAIOTCS C TOMOIIBIO 33a7ay BEITYKIIOTO
nporpammupoBanus. B nganHom cmyuae (1), (3) sBisiercs 3amadeilt nMHEHHOTrO
MPOTPaMMHUPOBAHUSL.

YucaoBble 3HAYEHUS mapamMeTpoB MOJA€CJIN.

Bo Bcex BapmaHTax 3agadu IDTAHUPOBAHUS BEIOPAHEL: YHCIO N paBHOE 8 M YHCIIO
m paBHoe 10. YwucinoBble HaHHBIE KaXKIOTO BapHaHTa OTIMYAIOTCS IIeJICBOM
(¢byHKIMEH, MaTpuIleil OrpaHHYEHUH M 3HAYEHUEM BEKTOpa JIMMUTHPOBAHHBIX
pecypcoB. COOTBETCTBYIOIIHE JaHHbBIC TPUBEACHBI B TabuIax 1-3

Ta6muua 1. 3ananne BexTopa Ko3(HpHIMEHTOB Lie/1eBoi (hyHKIMN

Ne 3Ha4YeHNs] KOMIIOHEHTOB BEKTOpa KOA(PPHUIIUECHTOB 1IeTICBOH HyHKIUU
BapHaHTa

1 2 3 4 5 6 7 8
1 6,16 3,90 2,82 4,54 15,08 4,28 527 4,69

2 16,07 549 (379 545 16,30 2,37 4,32 (2,69

3,82 3,66 (6,00 4,97 2,94 6,29 3,99 4,73
4 3,41 5,08 4,43 6,31 4,60 4,33 281 16,35

5 14,80 493 (3,79 515 (3,19 5,33 254 (559

Ta6auna 2.3aganne MaTpULbI HOPM NOTPeOIEHHsT PecypcoB

Ne BapuanTa 3HaueHys1 KOMITOHEHTOB MATPHILIBI HOPM TTOTPEOJICHHST PeCypCoB
1 2 3 4 5 6 7 8

1 0]0,71 0,79 0,53 0,74 0,60 0,52 051
0]0,69 0,62 0,69 0,76 0,62 0,57 0,51
0]0,58 0,65 0,67 0,54 0,64 0,60 0,57
010,65 0,57 0,78 0,73 0,59 0,54 0,79
0{0,60 0,68 0,79 0,56 0,76 0,58 0,56
0]0,76 0,67 0,59 0,79 0,75 0,66 0,70
0]0,74 0,57 0,52 0,50 0,70 0,68 0,69
0{0,80 0,74 0,53 0,71 0,58 0,69 0,74
00,66 058 0,70 0,54 061 0,79 0,68
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0(0,62 0,66 0,77 0,57 0,75 051 0,64
0(059 0.73 0.67 067 0.73 0.58 0.68
0(058 0.70 0.71 057 072 0.77 0.59
0|066 0.61 0.50 067 078 0.72 0.53
0(0.53 0.67 0.75 0.61 0.61 0.52 0.65
0(0.57 0.64 0.52 0.70 0.74 0.61 0.74
0[0.55 |0.77 0.52 0.56 0.73 055 0.76
0(0.50 0.65 0.75 0.75 0.70 0.73 0.61
0(0.58 0.60 0.57 0.60 0.64 0.56 0.75
0(0.58 0.51 0.71 0.78 0.6 0.74 0.63
0[0.60 |0.61 0.65 0.78 0.57 0.66 0.50
0,[0% 063 076 061 074 0,67 0,75
0,066 075 076 0,58 064 0,68 0,65
0,77 (0,79 (0,53 0,54 0,67 055 0,74 0,60
066 (0,63 (0,57 0,55 0,52 0,55 0,54 0,551
0,73 [0,74 |0,62 0,62 0,69 0,61 0,74 0,63
0,64 (0,78 (0,68 0,70 0,72 0,80 058 0,64
0,67 (0,80 (0,61 0,72 0,76 058 0,66 0,75
066 (0,77 (0,53 0,55 0,59 0,74 0,70 0,62
057 (0,64 (0,58 0,76 0,54 0,64 0,53 0,54
056 (0,78 (0,50 0,70 0,68 0,76 0,57 0,56
0.63 [0.69 [0.78 0.55 0.53 0.58 0.67 0.78
0.63 [0.53 [0.69 0.60 0.60 0.59 0.52 0.74
052 ]0.68 |0.66 0.55 0.67 0.77 0.64 0.59
072 0.76 |0.79 0.57 0.58 0.59 0.52 0.74
065 ]0.70 050 0.67 0.68 0.72 0.50 0.69
0.73 052 ]0.79 0.64 0.74 0.51 0.61 0.75
063 052 ]0.73 0.56 0.57 0.65 0.59 0.52
067 ]0.69 |0.75 0.62 0.75 0.60 0.62 0.54
051 |0.74 ]0.62 0.79 0.57 0.62 0.61 0.70
078 ]0.71 |0.56 0.56 0.57 0.76 0.78 0.73
052 1054 |0.74 0.64 0.73 0.50 0.78 0.65
063 |0.77 ]0.70 0.78 0.52 0.62 0.57 0.52
059 052 |0.72 0.51 0.55 0.72 0.67 0.57
057 [0.74 |0.58 0.64 0.67 0.56 0.52 0.69
061 |[0.72 [0.52 0.70 0.62 0.53 0.63 0.60
0.65 (055 [0.62 0.54 0.61 0.60 0.51 0.79
0.65 (058 [0.56 0.78 0.58 0.79 0.67 0.78
057 [0.60 |(0.77 0.64 0.75 0.64 0.59 0.67
057 (058 [0.59 0.55 0.57 0.51 0.72 0.64
066 1054 |0.72 0.52 0.80 0.56 0.69 0.72
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Ta6auuna 3. 3axanue BeKTOpa JIUMHTA pecypcoB

Ne 3HaueHne K03 GUIMEHTOB BEKTOPA JIMMHUTA PECYPCOB
Bapuanta 1 ] 3 4 5 6 7 8 9 1
1 1 1 1 1 1 1 1 1 1
2 1 1 1 1 1 1 1 1 1
3 1 1 1 1 1 1 1 1 1
4 1 1 1 1 1 1 1 1 1
5 1 1 1 1 1 1 1 1 1

HEJIMHEMHASI MOJIEJIb OIITUMAJIBHOT'O
PACHIPEJAEJIEHUA PECYPCOB

OnucaHue 3a1a4u pacnpeaeeHus pecypcon

3agava pacnpeesicHUs] PeCypCoB pacCMaTpUBaeTCs i n npemnpustaii. [lentp
OCYIIECTBISIET ~ yOpPAaBIEHHE  O3TUMH  [POMBIIUICHHBIMH  TPEIIPHATHIMHE,
BBIITYCKAOIIMMH OJHOTHIIHYIO MPOoayKiio. O6o3HaunM yepes Pi 06beM MPOayKIIUH,
BhIITycKaeMo mnpexanpusitueM i, i=1,. ..,n. Pe3ynprar QyHKIHOHHPOBAHUS IIEHTPA
ompezenseTcs pe3yiabraTaMu (PYHKIIMOHHPOBAHUS OTICIBHBIX POU3BOIUTENEH, T.K.
LEHTP CaM He MPOU3BOMT MIPOLYKIHH.

CunTaem, 9TO BEJIMYMHA MPOIYKIMH, MPOM3BEACHHOMW 1 - BIM MPEIANPHUATHEM,
onpexaensercs oobemMoM ¢oHmoB Fi W kommyectBoM pabouedd cuuibl Li, cormacue
MPOU3BOACTBEHHOM (yHKIMK Kobba - [lyrnaca:

Pi=di*(Fi)"ki*(Li)"(1-ki),  eodei=I,.,n (4)

B Beipaxennn (4) (di u ki xapakrepuctuxu upeampustas i (i=1,.. .n )
ymosieTBopstorue yeaosusam: di > 0 ,i=1,...,n..

ITycte Wi - cTaBka 3apabOTHOM MJIaThl Ha MpeanpusaTuu i. Torma aoms 1oxomaa
MPEINPHUATHS | B 001IeH CyMMe IPUOBLTH 00BETUHEHHUS ONPEISTUTCS TaK

Gi =ci*Pi-wi*Li , i=1,. . .,n. Eciu BenuunHa (HOHIOB TPEATNPUSTHSI
¢dukcupoBaHa, T0 00beM MNPOAYKIUH Pi OIHO3HAYHO OMpeNesseTcs KOJIUYECTBOM
paboueii cuisr Li.

Ientp Bauser Ha pabOTy MPEANPHUSITHI paclpeieicHHeM IOMOJHHTEILHOTO
pecypca, KOTOPBIH IMOJHOCTHI0 HAXOIUTECS B €r0 pactopsukeHud. Ecim npeanpustie
| MOMYYHT MOMOJHUTENBHBIA pecypc B KonuuecTBe Vi, TO OHO CMOMKET MPOU3BECTH
MPOYKIIHIO B 00BEME

Pi=di*(Fi+Vi)"ki*(Li)»(1-ki),i=i,...,n (5)
3amava IEeHTpa COCTOUT B pacHpeieiiCHHH HWMEIOIIETOCs B €r0 paclopsDKSHUH
pecypca B, T. e. B ompeleleHHH ONTHMAlbHBIX 3HaueHWi Benuwumd Vi, i=i,...,N,

00ecTeYnBarONuX MAaKCUMYM CYMMAapHOH IpHOBUTH 00BEIHHEHHS B IICTIOM.
Maremaruyeckas popma Moaen
B nanHO#l 3amaue cumraeMm, YTO HCHONB3yeTCS CX€Ma LEHTPAIN30BAHHOTO
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IUIAHUPOBaHUS, B  paMKax KOTOpOM ILIEHTp pacCUUTHIBAET
pacripenesieHie pecypcoB, ONTHMAaJIbHBIC BEIWYHMHBI pabodell CHIIBI MPH 3aJaHHBIX

napametpax Mozenu. KonkperHo uentp usmenser Vi u Li, i = 1,...,n, u3 ycnoBuit:
z=max (G1+ G2+ ,..,+Gn) (6)
V1+V2+..+Vn= B @)
Vi, Vimin, Li 0, i=1,...,n ()]

YucaoBble 3HAYEHHUS mapamMeTpoB MOJI€JIN.

Bo Bcex BapuaHTax 3a/laud ONTHMAJBHOTO PACIpE/eeHHs PeCypcoB BBHIOpaHO
yrcno n (yucno npeanpustuil) papoe 10 u odvem pacmpenensemoro pecypca 100
en. YucioBble JaHHbIC KaXKIOT0 BapHaHTa OTIMYAIOTCS KOI(DPHUIUEHTaMH IIENeBOH

GbyHKIMH 1

OTpaHUYECHH.

CoOTBETCTBYIOIINE JaHHBIC IPUBEICHBI B Ta0IHIaX 4-6

OIITUMAJIbHOC

Ta6.mua 4. IMapamerpsi Ci 1 Wi tesieBoii pynxumu (6) (i - HHIEKC NpeanpusTTIS)

Ne Bap. | 0003Ha.

3HaueHne napaMeTpoB Ci U Wi 11t KaKIOTO TIPENPUSTUSL

1 2 3 4 5 6 7 8 9 10
1 Ci 1.20 ]0.90 090 |1.10 (1.20 |1.00 (1.00 |0.80 (1.20 |1.10
wi 13.70 {11.90 |12.90 |13.90 |10.00 |{11.90 |13.20 (13.30 [13.60 |11.3
2 Ci 1.00 |1.20 090 |1.10 (120 |0.80 (1.10 |0.90 (0.90 |0.90
wi 13.40 {10.80 |11.70 {12.90 |11.90 |12.00 |10.50 (11.30 [12.30 |14.6
3 Ci 1,10 (0,90 1,20 |0,9 (1,00 (1,10 |0,90 |0,90 0,80 [1,20
wi 12,70 14,20 |12,50 |12,20 |10,10 |13,30 |13,70 (10,10 |11,30 |13,6
4 Ci 1,10 |1,10 1,00 1,00 |1,20 (0,90 |1,20 |0,90 |1,10 (1,20
wi 11,70 (11,90 |11,80 |13,10 |13,80 |14,00 |13,20 (10,60 (11,60 11,2
5 Ci 1,00 10,90 0,80 (1,00 (0,90 0,80 (0,80 |1,00 (1,20 0,90
wi 14,90 (13,30 |11,20 |12,40 |11,00 |10,40 |13,00 (13,60 (10,60 |13,9
Ta6muna 5. Tapamerpsi di u Ki npousBoacTBennoii pynxuuu (5)
No Bap |0003HaY 3naueHne mapamerpos di 1 Ki 11 KaXI0ro NpeInpusTHL
' 1 2 3 4 5 6 7 8 9 10
1 di 17,1 |142 |19,6 |184 |139 [195 |1272 17,2 15,7 |155
ki 0,635 0,422 (0,769 |0,782 (0,292 |0,212 (0,308 |0,365 |0,676 |0,80
2 di 16,1 [12,8 |19,2 |18 123 [16,4 |10,6 19,8 113 116
ki 0,359 |0,445 (0,637 0,589 (0,246 |0,401 (0,576 |0,661 0,7 |0,60
3 di 10,7 (17,8 |13,7 |119 |159 |11,7 |10,3 12,8 111 |155
ki 0,717 0,643 (0,447 0,72 (0,493 0,434 (0,408 |0,742 (0,38 |0,64
4 di 12.7 |188 |183 |16.4 |17.7 |16 143 11.2 147 191
ki 0.442 10.732 [0.709 |0.252 [0.701 |0.491 [0.656 |0.602 |0.659 |0.74
5 di 18,1 (11,3 |19,9 |144 |149 (196 |12,8 15,8 11,7 1129
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|ki

|0,491 |0,412 |0,332 |0,714 |o,207 |o,492 |O,782 |0,409 |0,638 |0,37

Ta6muua 6. [Tapamerpst Fi u Vi min ueseBoii pyunxumu (6) (i - MHIEKC NpeANPUSTHS)

Ne 3Hauenue mapamerpoB Fi u Vi min st Kaxaoro npeanpusATHs
0003Ha4.

Bap 2 3 4 5 6 7 8 9 10

1 Fi 83 |79.22 |85,5 [83,1(50,1|53 775176,4 82,8 196,8
Vi min 54116,64 |7,12 |7,56(9,326,01 |6,04(9,22 7,28 7,98

2 Fi 97,8(83,4 |59,7 (855|72 |61,4 |85,7(78,6 74,2 180
Vimin 6,127,56 (5,79 19,1619,99 18,37 (9,26 (5,96 7,65 19,16
Fi 57.1(95.6 |759 (82.9|785(99.4 |82.8(79,1 53.7 199,6
Vi min 7.72(8.1 8.68 ([7.59(6.41|8.6 6 5.74 5.8 8.93

4 Fi 78,8(78,4 (61,7 (96,2195 |95 70,6 (93,7 83,3 |854
Vimin 9,426,991 (5,68 |8,61|7,06|8,67 [6,45|8,66 9,77 19,35

5 Fi 77.4(92.7 |(86.3 |745|62.982.8 (88.7(61.1 706 ]93.9
Vi min 7.75(6.83 |[6.47 |8.43|7.8119.37 |9.81(6.14 7.4 6.16
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