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MI'Y umenu M.B.JIomoHOCOBa Pabouas mporpamma AMCHUIUIMHBI «MaTeMaTH4ecKoe
MOJIEIMPOBAaHNE UHTEIUIEKTYaJIbHBIX CUCTEM)

Pabouass mporpamMmma JAMCHUIUIMHBI  (MOAyNsA) pa3paboTaHa B COOTBETCTBUU  C
CaMOCTOSTENIbHO ycTaHoBlieHHBIM MI'Y  oOpaszoBarenbubiM  ctanaaprom (OC MIY)  mnsa
peann3yeMbIX OCHOBHBIX MPO(eCCHOHATIBHBIX 00pa30BaTeIbHbBIX IPOrPaMM BBICHIETO 00pa30BaHHUs
10 HANpaBICHUIO TOATOTOBKM / cnenmanbHocTH 27.04.05 «MHHOBaTHKa» (mporpamma
MarucTpaTyphbl), yTBepKIAeHHbIM mpukazoMm MI'Y ot 22 wutona 2011 roma Ne 729 (B pemakuuu
npuka3oB MI'Y ot 22 nosiOpst 2011 roma Ne 1066, ot 21 nexadpst 2011 roma Ne 1228, ot 30 nexabps
2011 roma Ne 1289, ot 22 mast 2015 roga Ne 490, ot 30 utonst 2016 roga Ne 746).

I'ox (romer) mpuema Ha oOyduenue: 2019, 2020.
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1. Hean u 3apaun
Heasr Kypca — W3yYdTh TEXHOJIOTMM M YCHEIIHbIE MPAKTUKH MaTeMaTH4ecKOro

MOJICIMPOBAHUS U CO3JAHMSI CHCTEM TOMJICPKKHA HPUHATHS PEHICHUH B Pa3JIMYHBIX CEKTOpax

HSKOHOMHMYECKOW M COIMAIBbHON c(epbl; pacKpbiTh OCOOCHHOCTH peajH3alMy JaHHOrO THIIA

MPOEKTOB, MX BHEAPEHHS M OLEHKA HX DJKOHOMHYECKHX 3¢ ¢eKToB; cHOpMHPOBATH

COOTBETCTBYIOIIHNE TOMY NPOPECCUOHATBHOMY HAIIPABJICHUIO YMEHHS Y HaBbIKU.

3agaum AUCIUTUTMHBL

— IlomyuuTes 3HaHWME TEOPETUYECKUX OCOOEHHOCTEH W  KOHIENIMHA MaTeMaTHU4eCcKOoro
MO/IETTUPOBAHUS.

— MByunth MeETOIBI MAaTEMaTHYECKOTO MOJCIMPOBAHUS, MPUMEHSIEMBIX B PEUICHHM 3a1ad B
npoecCHOHATBLHON 00JIACTH.

— CdopmupoBaTh HaBBIKM U YMEHHS NMPHUMEHEHHUS METOJOB MAaTEMaTHYECKOTO MOJCIHPOBAHUS
(UHAHCOBOH JESITENBHOCTH.

— TlomyunTh HaBBIKM W YMEHHS HCIIOJIb30BAaHHUS METOIOB MATEMaTHUYECKOTO MOJCIUPOBAHHS B
JIOTUCTUKE, YIPABJICHUHN WEISIMUA TOCTABOK, COCTABIICHUS PACIUCAHWHN, AUCTIETUYEPU3ANUU U
MapuIpyTH3aIUH.

— IIpmoOpectn HaBBIKM W yMEHUS TMPHUMEHEHHUS METOJ0B MaTeMaTH4YEeCKOTO MOJIEIHPOBAHHS B
o0acTu pa3MeIIeHusl U pacrpeiesIeHUs] pecypCcoB.

B pesynprate m3ydeHHs MAHHOTO Kypca OOydYaroliuecs IojydaT 3HaHUsS 00 OCHOBHBIX
KOHUENIUAX, TEXHOJIOTHIX U METOJIaX MAaTeMaTH4YeCKOro MOJAETUPOBAaHNUS, TPUOOPETYT HABBIKU U
YMEHHUS TMOCTPOCHUS MAaTeMaTHYeCKHMX MOJENel M HX aHalIu3a B pa3MyHBIX cdepax cBoeil
npodeccuoHanbHOM e TENbHOCTH.

2. Mecto nucuumiannabl (MoayJisi) B ctpykrype OIIOII BO: otHOcUTCS K TTpodecCHOHATTBHOMY
omoky BapuatuBHoOU yactu OIIOIT BO (auctuminHbl M0 BEIOOPY CTYACHTA), peann3yeTcs Ha | uim
2 roxy obyuenwus (1 wam 2 kype, 1 wim 3 cemectp).

3. BxogHble TpeOoBaHMs 1JI OCBOEHHMS] JTMCHMILUIMHBI (MOIYJsl), MPEIBAPUTEIbHBIC YCIOBHS
(ecnu ecTh): OCBOEHHUE TUCIMILIMH OakanaBpuara, Takux Kak «Matemaruka», «CHCTEMHBIN aHaIN3
U TpPUHATHE pelIeHMi», «MeToabl HCClIeOBaHUS B MEHEKMEHTE», a TaK K€ JAUCLUUIUIMH
MPOrpaMMbl MarucTparypel: «MoJenupoBaHUE U KOJIMYECTBEHHbIE METOJbl B OH3HEce» U
«CHUCTeMHBIN aHaNIU3 U TEOPUS MPUHATHUS PEUICHHI» TPOrPaMMbl MarucTpaTyphbl.

3HaHUS, HAaBBIKM U YMEHUS, MOJTYYCHHbIC NMPU U3YYCHHH TUCHUILIUHBI «MaTemaTruieckoe
MOJIETTUPOBAaHUE HMHTEJUIKTYaJbHBIX CHCTEM» OO0ECIIEYMBAIOT YCICIIHOE OCBOCHUE TaKUX
JUCUUIUINH, KaKk «OnepallMOHHbIA MEHEI)KMEHT U YIIPABIECHUE LEMSMH IIOCTABOK», «YTPABICHUE
npoekTaMuy», «CTpaTernuecKuii MapKeTUHT» U HEOOXOIUMBI ISl TPOXOXKAECHUS TMPEIAUILITIOMHON
MPAKTUKH, OCYIIECTBICHUS HAYYHO-HCCIEAOBATENbCKOM pabOThl M HAMUCaHUS BBITYCKHOM
KBATM(UKAIIMOHHON pabO0ThI (MaruCTepCKOM AUCCEPTAIINH).

4. PesyabTarsl 00y4eHHsl 1O JUCHMILIMHE (MOAYJII0), COOTHECEHHbIE C TpeOyeMbIMU
KOMIETEHIUSIMH BbIITYyCKHUKOB.

KommeTeHIIMM BBIMYCKHUKOB, (GopMUpyeMble (IIOJHOCTHIO WM YACTHUYHO) TpPU peanu3alu
JTUCIUIUTAHBI (MOTYJIfA):

YK-1. CnocobHOCTh (hopMyIHpOBaTh HAYYHO OOOCHOBAHHBIE TUIIOTE3bI, CO3/]aBaTh TEOPETHUECKUE
MOJEJIM  SIBJICHUHM M  MPOLECCOB, NPUMEHATh METOAOJOTHMIO HAYYHOTO TIO3HAHUS B
npodeccHoHaNBHOM 1A TENHHOCTH.

YK-2. ['0TOBHOCTH K CaMOpPa3BUTHIO, CAMOPEATU3AIIH, UCIIOJIb30BAHUIO TBOPUECKOTO MOTEHIIMANA.
YK-3. I'0TOBHOCTh A€HCTBOBATh B HECTAHJAPTHBIX CUTYAIMSIX, HECTH COLUATBHYIO M ATHUECKYIO
OTBETCTBEHHOCTH 3a MPUHATHIE PEILICHUS.
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OIIK-3. CnocobHOCThIO pemaTh TpodecCHOHANbHBIE 33aJaud  Ha OCHOBE Quiocodum,
MaTeMaTHYECKUX METOJOB M MOJEJIeNH JUid YNpaBiI€HUS HWHHOBALMAMH, KOMIIBIOTEPHBIX
TEXHOJIOTHI B MHHOBAIMOHHOH cdepe.

OIIK-4. CiocoOHOCTBIO K a0CTPAaKTHOMY MBIIUICHUIO, aHAIHU3Y, CHHTE3Y.

IIK-1. CnoocoOHOCTBIO pa3paboTaTh IUIAH H MPOTpaMMy OpraHU3alid  WHHOBAIIMOHHOU
NESTEIbHOCTH ~ HAyYHO-IIPOU3BOJCTBEHHOIO  MMOJAPA3JENICHUs,  OCYIECTBISATb  TEXHHUKO-
SKOHOMUYECKOE 0O0OCHOBaHHE NHHOBALMOHHBIX [IPOEKTOB U IPOrpaMM.

IK-3. CriocoOHOCTHIO MPOU3BECTH OIEHKY SKOHOMHYECKOTO TOTEHIMAla MHHOBAIWHU, 3aTpaT Ha
MHHOBAI[MOHHBIN MPOEKT U OCYIIECTBIEHNE MHHOBAILMOHHOM! J€ATEIbHOCTU B OpraHU3aliH.

IIK-4. CnocoGHOCTRIO HaWTH (BBIOpAaTh) ONTHUMAJbHBIC PEUICHUS MPU CO3/JIAHUU HOBOM
HAayKOEMKOW HPOAYKLHMHU C Yy4yeToM TpeOOBaHMM KayecTBa, CTOMMOCTH, CPOKOB HCIIOJHEHHUS,
KOHKYPEHTOCIIOCOOHOCTH M 9KOJIOTMYECKON 0€30MacHOCTH.

IIK-5. CriocoGHOCTh BBIOpaTh TEXHOJIOTHIO BHEAPEHHUSI PE3YJIbTATOB HAYYHO-HUCCIEAOBATEIIbCKOM
NESITEIbHOCTH U UX KOMMEpPIHATU3allNH.

IK-6. CrtocoOHOCTBIO TPUMEHATh TEOPHUH U METOJIBI TEOPETUUIECKON W MPUKIATHOW MHHOBATHKH,
CUCTEM U CTpaTeruil ynpaBieHMs], YIPaBJICHUS KaueCTBOM HMHHOBAIMOHHBIX MPOEKTOB, BbIOMpPAThH
COOTBETCTBYIOIINE METO/IbI PEIIEHHUSI IKCIIEPUMEHTAIbHBIX U TEOPETUUECKUX 3aay.

IIK-7. CriocoOHOCTBIO CTAaBUTH 33/1a4¥ HAYYHOTO JKCIIEpUMEHTa (MCCeI0BaHus), BBIOpaTh (MU
pa3paboTaTb) TEXHOJOTHIO €ro OCYIIECTBICHUS, OLEHUTh 3aTpaTbl M OPraHU30BaTh €ro
MIPOBEJICHUE.

IMK-10. CrnocoOHOCTBIO KPUTHYECKH aHAIM3UPOBATh COBPEMEHHBIE IMPOOJIEMBI WHHOBATHKH C
y4€TOM 3KOHOMHYECKOI'O, COLIMAJIBHOIO, JKOJOTUYECKOT0 U TEXHOJOIMYECKOTO AacleKTOB
KHU3HEJESITEIbHOCTH YeJIOBEeKa.

3HaTh:
— OCHOBHEBIE TEXHOJIOTHH H KOHIICHIUH MaTEeMaTU4eCKOI0 MOJICITUPOBAHUS
WHTEJUICKTyIBHBIX CHCTEM, METOJIbl HMX TECTUPOBAHUS, aHamu3a, BEpUPUKANNHN H
Mo (UKAITUH;
— OCHOBHBIE METOJIbI OLICHKH KauecTBa MOJECIICH;
— OCHOBHBIE CPEJICTBAa HHCTPYMEHTAJIBLHOM MOACPKKH MPOIecca MOACITUPOBAHUS.

YMmerh:
— ¢opMupoBaTh Iporpammy pa3paboTKH U BHEJIPEHUS MMPOCKTOB JAHHOTO THIIA,
— OIIGHHUBATh TPAHUIIBI MPUMEHUMOCTH MaTEeMAaTHYECKOT'O MOJICITUPOBAHMUS,
— OIIGHMBaTh  IIEJIECOOOPAa3HOCTh  IMPOEKTOB,  OCHOBAHHBIX  HAa  MaTeMaTHYECKOM
MOJICIIUPOBAHUH.

Baagers:
— HaBBIKAMHU BBIOOpa aJCKBATHOIO MAaTEMAaTHYECKOr0 W TMPOrpaMMHOI0 oOecreueHus s
peanu3aluy TPOeKTOB JAaHHOTO TUIIA;
— METOJUKOW OLIEHKH PKOHOMHUYECKON A((HEKTUBHOCTH OT pa3paObOTKH W BHEIPCHHUS CHCTEM
MOJJEPKKNA TPUHATUS PELICHUM, OCHOBAaHHBIX HAa MAaTeMaTUYECKOM MOJCIMPOBAHUU B
Pa3IUYHBIX 33/1a4aX YKOHOMUYECKON U COLUaIbHON CheEpHI.

HNMmeTs onbIT:
— TpUMEHEHHs] TPOrpaMMHOr0 OOECTeueHUss W MaTeMaTHUYeCKUX METOJIOB [UIS PEICHHS
npodeccnoHanbHBIX 33/1a4;
— TOCTPOECHUS MAaTEMATUYECKON MOJENN MHHOBAIIMOHHOTO ITPOEKTA.

5. @opma o0yuyeHHsi: OYHAs, OYHO-3a04YHas (YaCTh JUCIMILTUHBI PEaTU3yeTCs ¢ UCMOIb30BaHUEM
AIIEKTPOHHOT'O 00yYEHNS)
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6. O0beM IUCHUIIMHBI (MOAYJsI) COCTaBiseT 2 3.€., B TOM 4Hcle 24 akaJeMHYECKUX YacoB,
OTBEJICHHBIX Ha KOHTAaKTHYIO paboTy oOydJaromuxcs ¢ mpernoaaBareneM, 48 akaJeMUYeCKIX 4acoB
Ha CaMOCTOSITENbHYIO paboTy oOydwarommxcsi. M3ywaercs mHa 1 kypce (1 cemectp) mpu OdYHO-
3a0uHOi ¢opme M Ha 2 Kypce (3 cemecTtp) mpu OuHOM ¢opme 0O0ydeHus, uroronas ¢opma

OTYCTHOCTH — 3a4CT.

7. Conep:kanue JUCHUIIMHBI (MOIYJIf1), CTPYKTYpPUPOBAHHOE IO TeMaM (pasziesiaM) ¢ yKazaHueM
OTBEJICHHOTO HAa HUX KOJMYECTBA aKaJeMHUYCCKUX YaCOB U BUJIBI YUCOHBIX 3aHSTHH:

HaumeHoBaHuUe U KpaTKoe Bcero B Tom umcne
cojiep:KaHue pa3/iesioB U (uachl)
AUCHHILUTHHBI (MOLYJIst), KonrakTHas padora CaMocTOATEIbH
(paboTa BO B3aMMO/IeliCTBUH C asi padora
DopMa IPOMEKYTOUHOM npenojaaBaTeyieM) o0yuJaroIerocs,
aTTecTAIMH 10 THCHHUTLINHE Bu/ibl KOHTAKTHOI PadoThI, Yachl
(MoayJ110) 4achkl
e 5
SEx | B2
® Q9 E ® 2 = | Bcero
FEE| ZEC
M ¥ M S O
= 8
BBenenue 8 0/2 2/0 2
Ocobennoctu MTOCTPOEHUS 6
WHTEIUICKTYaITbHBIX CHCTEM
MOJVICP’)KKH  TIPUHATHS  PELICHUH,
OCHOBAHHBIX Ha MaTeMaTHYECKUX
MOJIEIISIX. OcHOBHBIE THUTIBI
MaTeMaTUYECKUX MOJIEIICH.
[IpakTuka KOMOWHUPOBAHHOTO
MOJICJIMPOBAHUSI.
Tema 1. MaremaTtuveckoe
MoO/IeJTHPOBaHHe (puHaHCOBOI 14 0/4 2/2 6 8
AeSITeTbHOCTH JomanHsis
ABTOMAaTU3UPOBAaHHBIE  CHUCTEMBI pabota
MIPOTHO3UPOBAHHUS PBIHOYHBIX Pedepar
KOTHPOBOK IEHHBIX Oymar. Ompoc
Cucrema ONTHUMAJIBHOTO (cobecenoBaHue)
npoWIMPOBaHUS W  pa3MEIICHUs KonrtponbHast
OaHKOBCKOW  (DMIIMATBHOM  CETH. pabora
Cucrema ONITUMH3AIHH

,[[I/IBepCI/ICI)I/IKaI_[I/II/I AKTHUBOB.
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Tema 2. MaremaTtuveckoe
MO/IeJINPOBAHUE B JIOTHCTHKE H
yIpPaBJeHUHU LeNsIMH IIOCTABOK
OnTUMHU3aLMOHHBIE  MOJEIU B
3ajlayax aHajiM3a W CHUHTE3a
TPAHCIIOPTHBIX ceTei.
Kitaccnueckue TPAHCIIOPTHBIE
3a/laud M 337a4d O IMEpPEBO3KaX U
ux MoaupuKamuu. 3amadd o
MaKCUMaJIbHOM IIOTOKE U METO]Ibl
ee peweHus. MogenupoBaHue
ITOTOKOB C BpEMEHHBIMU
mapaMeTpamMu. MopnenupoBaHue
IIOTOKOB c IIEPEMEHHOMN
MIPOITYCKHOM CIIOCOOHOCTBIO.
3ajauy aHaiM3a M ONTUMAJIbHOTO
CHUHTE3a TPAHCIIOPTHBIX
KOMMYHUKaIUH B YCIIOBUSAX
HEOMpPeeIEHHOCTHU
HEONPEIETICHHbIE ¢bakTopsl,
ycnoBUsl pucka. MMuTanmoHHbIE
MOJIEIM  TPAHCHOPTHBIX  CHUCTEM.
[IporpammHubIe cpeacTBa
MOAJIEPKKH MMUTALMOHHOTO
MOJIeTUpOBaHus. PerpeccMoHHBIN
aHanu3 B cdepe TpaHCIOPTHBIX
KOMMYHUKAIAM.
KoMOuHMpoBaHHBIE TPAHCIIOPTHBIE
MOJIEJIH.

16

0/2

8/4

10
Jlomarasist
pabora
Tect

Tema 3. MaTteMaTHUYecKOe
MojIeJIMpOBaHue B 3amavax
pacnucaHuii, JAUCHeTYEePHU3ANUH
U MapmIPyTH3AUHHU

OCHOBHBIE KJIACCEI MoJeen
TPAHCIIOPTHOTO THIA U METOJABI UX
B3aHMOCBEICHUH.
JleTepMUHUPOBaHHbBIC MOJIENH
onpeencHus OIITUMAJILHOT'O
MOMEHTa IIOCTaBKH B CHCTEMax
yIpaBlIeHUs TOBAPHBIMU 3aMIaCaMH.

Monenu onpeencHus
OINITUMAJBEHOI'0 MOMEHTa ITOCTAaBKH
B YCIIOBHSIX pHuCKa u
HEONPENEIEHHOCTH. Monenn

NPUHATUS ONTUMAIIBHBIX pEIIeHUI
BbIOOpAa  TUNOB  TPAHCIOPTHBIX
CPEACTB. OnTuMHU3aMOHHBIE
MOJEIHN yTpaBJIeHuUs
pacnpeeIeHHbIMU

TPaHCIOPTHBIMU CHUCTEMaMU.
Monenu ONTUMAJILHOTO
ynpaBJIeHuUs UHPPACTPYKTYpOi

16

0/2

8/4

10
Jomarasis
pabora
Omnpoc
(KOJIIOKBUYM WIIH
cobece10BaHME)
Tect
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aspornopra. Mozenu onTuMagbHOU
MapIIpyTHU3aluu TPaHCHOPTHBIX
CPEICTB. [Tpumepsr CHUCTEM
MOAJICPKKUA IIPUHATUSA PEIICHUN B
cdepe ynpaBiaeHHUs TPAHCIIOPTOM.

Tema
Mo/1eJIMpOBaHHe B 3ajavax
pa3MellleHusT W pacnpeaeeHus 14 0/2 4/2 4
pecypcoB

OnruMu3anuoHHas MOJEIb
pa3MelIeHus aTPyIbHBIX HAPSIOB.
OnTuMHu3aLMOHHAs MOJICITh
pacmpesiefieHuss  pecypcoB Ha
CETEBBIX rpaduxax B
JCTEPMUHUPOBAHHBIX 51
HEJCTCPMUHUPOBAHHBIX  CITydJasX.
Mopenb ONTHMAaIBHOTO
pacrnpeneneHus TOIUTUBHBIX
3amacoB. MaTemMaTH4YeCKHe MOICSITH
ONTHUMU3AINH TOBAPHBIX 3aacoB.

4. MaremaTHnueckoe

10
Jlomarasist
pabora
KoHntponbnas
pabora

IIpomeskyTOUHAs aTTecTALMS
(3auer)

HUroro 72 | 24 48

8. ®oHx oneHouHbIX cpeacTB (POC) sl oOleHUBAHKS Pe3yabTATOB 00y4YeHHs 0
AUCUUIJInHe (MOIYJII0)

8.1.

Tunosble KOHTPOJIbHBIC 3aIaHUA WJIN UHBIC MATEPHUAJIBI IJISl IPOBCACHUA TEKYLICIO

KOHTPOJISl yCIIeBAeMOCTH.

8.1.1 TembI KypcoBBIX padoT
KypcoBast paboTa mo aucuuruinHe «MaTteMaTHUecKoe MOJICITHPOBAHNE MHTEIUICKTYa IbHBIX

CUCTEM» HE IPCAYCMOTpPECHA.

N

Roo~NoGO~W

13.

0.
11.
12.

8.1.2 Temnl pedpepaToB
CucremMa aBTOMATH3UPOBAHHOM TMOIICPKKH TPHUHATUS pelIeHU B cdepe ynpaBieHUs
3aracamu.
CucreMa orneHkH 3(PPEKTUBHOCTH BbIOOpA MAPTHEPOB B MpOIleccax yIpaBJICHUS 3aracaMy Ha
OCHOBE METOJIOB KOJIMYECTBEHHOTI'O aHAJTN3a.
Mojen MHHUMHU3AIUH PUCKOB B IIETISX MIOCTABOK.
Cucrema ONTUMHU3ALNUU PEKOHPUTYpAIIUU (MECTOMONOKEHHE U CEPBUCHI) OT/ICICHUI OaHKa.
Cucrema dopmupoBanus 3p(HEKTUBHBIX PACTUCAHUN IS KPYTIOCYTOYHBIX CITYKO.
Moenu onTUMHU3ALUU [IEHTPOB TUCIOKALIUU CITYK0 OBICTPOro pearupoBaHusl.
Cucrema yrpaBieHHs] KOHTEHHEPHBIM MapKOM KPYITHBIX TPAHCIOPTHBIX KOMITAHUH.
Cucrema ONTUMHU3AIINY [IEH HA YCIIYTH B TOCTHHUYHOM OHM3HECE.
Cucrema ONTUMHU3ALINY T€HEPAIMH U COBITA Ha PHIHKE SHEPTOPECYPCOB.
Cucrema ONTUMHU3ANNUN YIIPABIEHHS TPAHCTIOPTHBIM MAPKOM TPy30MEepPEBO3UHKA.
Monenb BbIOOpa TOTPEOUTETHCKUX CBOMCTB HOBBIX TOBAPOB U CEPBUCOB.
Mogenb ONTUMHU3ALMKA  Pa3MEMICHHUS CEePBUCHBIX IEHTPOB  TEIEKOMMYHHUKAIMOHHON
KOMIIaHUH.
Moenb ONTUMU3ANNN AUCTIETYSPU3AINY CTAHKOB HHCTPYMEHTAIBHOTO 1eXa.
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16.
17.

=
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12.

13.

14.

15.

16.

17.

18.
19.

MOACJIMPOBAHNEC UHTCIIJICKTYAJIbHBIX CUCTCM)

. Mozens GpopMupoBaHus aBHAKOMIIAHUEH ONTUMAaJIHHON CHCTEMBI aBHAPEHCOB.
. Mozenu ONTUMAIBHOrO YHpPABICHHUS CenapadeIbHBIMH U PECHTEPaOETbHBIMH peCypcamu

CJIO’KHBIX MHOTI'O3TaITHBIX IIPOEKTOB.
Mozenu ONTUMH3AIKU CTPYKTYPBI KYpbepCKOU CITy>KObI 1711 mouThl Poccuu.
OnTUMHU3alMOHHBIE  MOJEIM  IPOU3BOJACTBEHHOI'O  IJIAHUPOBAHUS B YCJIOBMSX
HEOIPEAEIEHHOCTH CIIpOca.

8.1.3 Bompochl AJ151 cCaMOCTOSITe/IbHOM PadoThl U KOHTPOJISl CTY1€HTOB
Henu u 3apaun moaenupoBanus. [lonsitue «monensy». HatypHble u abcTpakTHbIE MOAETH.
MoienupoBaHue B €CTECTBEHHBIX M TEXHUUECKUX HayKaxX. AOCTpaKTHbIE MOJEIHN U UX
kiaccupukanys. KomnproTepHbie MOIETH.
[TonsTre «mMaTemMaTHyecKasi Mojienb». Pa3nmuuHble MOAX0Abl K KJIacCUu(pUKaAIIU
MaTeMaTH4YEeCKUX MOJIENIEH.
XapakTepUCTUKHN MOJIETUPYEMOTIO SIBICHUS. Y PaBHEHHSI MaTEMaTUYECKON MOJIEIIN.
Brennne 1 BHyTpeHHHE XapaKTEPUCTUKNA MaTEMaTHYECKON MOJEIIN.
3aMKHYTbIE MAaTEMAaTUYECKHE MOJIEIIH.
Maremaruueckue Mojienu B corposioruu. [lpocreiiias nemorpaguieckast MOJEb.
Maremarrnueckne MOJENN B SKOHOMUKE. Mo1esIb MHOTOOTpaciIeBOM SKOHOMUKH JIeOHThEBA.
Maremaruueckue Moienu B Onosioruu u ap. Mojenb KOHKypeHIuu. Moens XUITHUK-KEPTBa.
[Ipocreitmast monens 6oeBoro B3auMoeiicTeus Jlanaecrepa.

. CocraBnenne moaenu. [IpoBepka 3aMKHYTOCTH MOJENH.
11.

UNnentuduxarus moaenmn. CucteMbl U3MEpEHUs U HAOII0ITaeMOCTh MOJICITH OTHOCHTEIIBHO
CUCTEMBI U3MEPEHUSL.

Pa3zpaboTka nporieaypsl BEIYMCICHUSI BHYTPECHHUX XapaKTEPUCTHK MOACIN. YHCITIeHHBII
IKCIIEpUMEHT. Bepudukanus 1 3KCIuTyaTanus MOJICIH.

Nmutanmonnsie Moenu U cucteMbl. O0J1acTh U yCIIOBUS MPUMEHEHHSI. DTaIbl TOCTPOCHUS
HUMHUTAIIMOHHOU MOJEIH.

Kpurepuu onenku agekBaTHOCTH MOJenH. OTIWYUTEIIbHBIC TPU3HAKU METOIOB
MAaTeMaTHYE€CKOTO ¥ HMUTAITMOHHOTO MOJICTTHPOBAHUS.

Nmutanmonnsie skcriepuMeHThl. [Ipo6iieMpl, CBSI3aHHBIE ¢ MPAKTHYECKUM HCIIOJIb30BAHHEM
MMHTAIMOHHBIX Mojienel. [I[puMepbl HMUTAITMOHHBIX MOJICIICH.

MoaenupoBanue ciydaiHbIX mporeccoB. CTOXaCTUYECKUE METOIbI B CTATUCTHYECKON (PU3HKE.
[TonsTHEe MapKOBCKOTO TIpoliecca (MapKoOBcKas 11enb). bpoyHoBckas quHamuka. [ eHeparopsl
Cy4aiHbIX yncen. ['eneparus cirydaliHbIX YUCEN ¢ 3aIaHHBIM 3aKOHOM PacIpe/ICIICHHS.
MeToa cTaTUCTUYECKHUX UCTIBITAaHUN. OOIIMIA aIlrOPUTM MOJICITUPOBAHUS JUCKPETHOM
CIIy4aiiHOUM BEIMYMHBL. XA0TUYECKOE JBUKEHHE TUHAMHUYECKUX CHCTEM.

Oco00EHHOCTH MOJICITMPOBAHUS CJIOKHBIX OPraHU3aIMOHHO-TEXHHUYECKUX CHUCTEM.
Marematuueckue U TyMaHUTapHbIE METO/IbI POTHO3a, UX B3aUMO/ICHCTBUE.

8.1.4 lomamnue 3agaHus

3agaua 1.

[Iycth ecTb HEKOTOpas KOMIIaHHUS, KOTOpas MpoJaeT MpOrpaMMHOE oOOecTeueHue MAis
WHIUBUAYATHHOTO TIOJIb30BaHUSI 1O BEIEHUIO CeMeilHoro OrokeTa, ydera HMMYIIECTBA H
Opyrux oomux 3agad. KoMmaHus npoBena SKCTEHCUBHOE HCCIEA0BAaHNE 110 CBOMM U3JIEP>KKaM
U JI0X0AaM M OOHapy»uia, UYTO HOBBIE KIHEHTHl MEHEE BBITOJIHBI, Ye€M IOCTOSHHEIE.
[ToctosiHHbIe KIMEHTHI TPeOyrOT MeHbIIe 3aTpaT (peKiamMa MO TMOoYTe, KOHCYJNbTAlMU 10
TeneoHy, CKHUIKH), OHU YHOPSAOYMBAIOT TOPrOBJIIO IO TOJaM M MOMOTAalOT KOMIIAHUU
3apaboTaTh Ha MPUBICYCHUN HOBBIX KIMEHTOB. KoMmaHus olieHuBaeT (10 UCTOPUU MOBEACHUS
MOTpeOUTENEeil ), YTO KIIMEHT, BEPHBIN KOMITAHUU B T€YEHHE N JIET (TOT, KTO MOKYIAET MPOIYKTHI
KOMITIaHUU N MOCJIeI0BATEIBHBIX JIET) CIIOCOOCTBYET HOPMAIIU3AIMK PaCTIpeIeNIeHuUs CITyYaiitHON
BEITUYHMHBI TPUOBLTU B N-M TOJy, YTO yCPEOHSIET U CTaHAAPTU3UPYeT OTKIOHeHHne. Hampumep,
KITMEHT Ha TIEPBOM 'Oy MpuHEC YOBITOK B cpeaHeM B 40 MOJUL., CO CTAaHJAPTHBIM OTKJIIOHEHHEM
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B 6 J0oMI., a Ha MATOM TOAy KIMEHT MNpHHEC NpuUOBUIL B 85 MO, CO CTaHIAPTHBIM
oTkJIOHEHHEM B 15 nomn. KoMnanus 3auHTEpecoBaHa B UCCIIEIOBAaHUM TOTO, HACKOJIBKO IIEHEH
MOTPEOHUTENH JIsi KOMIIAHUH (B CMBICIIE IPUHECEHHOTO UM JI0XO07a) 0 ToJIaM.

DTO 3aBUCHT OT BEPOSTHOCTH 3ajiepxku. [lycte B Mmopnenu 3aumepxkku r(nN) — Oyzxer
BEPOSITHOCTh, UTO KJIMEHT, KOTOPBII MOKyNal MPOAYKT KOMIIAHUM B T€YEHHE N JeT, He Oynaer
MOKyIaTh B ClieAylomeM roay. Eciam 3To ciydmTcsi, MBI mpearoyiaraeM, 4To MOTpeOuTenh
NEPEeKNIIOUMICS Ha Jpyryro (upMy M HHUKOTJa HE KYHNUT MPOAYKT KOMIAHMM CHOBA.
KoHCynbTaHT NpeaiokKuil KOMIIAHUH, CIICAYIOLIYI0 MOJENb 3aJepKKu: nonycTuth (1) = 1-p
(uis p or 0 mo 1) , u mamee ucmosb3oBath ypaBHenue r(n) = qg*r(n-1) mis n>2, rtoe Q
I0JIO)KUTEIbHAS! KOHCTAHTA.

Kak peammzoBath 3Ty Monens? Kak mmerommuecs: JaHHbIe MOTYT OBITH MCIIOJIB30BAHBI IS
MozenupoBanus NPV ot noxona B 20 neTHeM nepuoje OT TUIIMYHOIO MOTPEOUTENs, KOTOPbII
cenaj NepByro MOKYIKY B 3TOM roay?

3anaua 2.
Ha psinke umeercs asa Buna nactuiisl. Komnanus «Mup cnagoctein» coOupaercs BHIATH
Ha PBIHOK C OJHMM U3 JBYX HOBBIX OpaHmoB. Kaxzaplii BUA XapakTepusyeTcs Tpemst
MpU3HAKaMU: CTeNeHbto criagoctu (u3mensercs ot 0 no 10), mnactuunoctu (u3Mensiercs ot 0 10
10) wm meHoit 3a kopobky (Tabmmma 1). Mogens mipeacTtaBieHa B (ailie
MPEAIIOYTEHUSA. XLS.

Tabmuna 1
XapaKkTepUCTUKHN TOBAPOB.
Cnagocte | Ilmactuunocts | llena
(py6.)
Cy1iecTByromui 8 6 3,0
Oponp 1
Cy1iecTByromui 10 7 3,8
OpoH7 2
Hoseriit 6pau7 1 8 6 2,0
HoBeriii 6paH1 2 10 9 45

Hpez[nonaraeTc;I, qTo Ka)KI[BIﬁ IIOKYIIATCJIb BBI6I/IpaeT KOHKpCTHBIﬁ BUA IIaCTHJIBI,
uexoasa M3 B3BEIICHHOU KOM6I/IH3LII/II/I JaHHBIX Tpex IMPHU3HAKOB. B HYaCTHOCTH, AJIA KaXXKJ0I'o
IMOKYIIATCJIsA OLICHKA 6p3Hz[a pacCuUUThIBACTCA CICAYOIIUM 06pa30M:

Oyenra=1y4) (Cradocmo) +1v4) (Ilacmuunocme) + W, (Ilena),, rne W — Beca.

B utore nokymnarenps npuoOpeTaeT NacTUiIy ¢ HaubOJIbLIEH OLIEHKOM.

Beca nokynareneil pa3ziauuaroTcsi B 3aBUCUMOCTH OT TOr0, KaKoe 3Ha4yeHHE IOKYIaTelb
npuaaéT ClIagoCTH, IUIACTUYHOCTH M IeHe. OJHaKo MOXHO HPEINONIOXKUTh, YTO 3TH Beca
KOppeNnupyoT Mexay coOoil. Hampumep, Mexay cinaiocTbio M IUIACTUYHOCTBIO CYIIECTBYET
MIOJIOKUTENIbHAS KOPPEJSILIMOHHAsA CBA3b. Ecim noKynarenb NPUIAET MHOIO 3HAYCHMS
CJIQJIOCTH, OH MPHUAAET OONBIIOE 3HAUEHHE U IJIACTUYHOCTHU (TIOJIOKUTENbHAs KOPPEAIMOHHAs
CBSI3b MEXJy CIaJI0CThIO (WM IUIACTUYHOCTBIO) M 1IEHOW MeHee mpo3pauHa). Ha camom xerne,
3TO CBfA3aHO C TEM, 4YTO Beca IIEHbl OTPULATENbHBI; TaKUM O00pa3oM, IMOJIOKUTEIbHAs
KOPPEJISIIMOHHAs CBS3b MEXAY CJIaJOCTBIO M LIEHOW O3HA4aeT, 4YTO €CIU MOKYNaTeNl0 Ba)KHA
BBICOKasi CTENEHb CJIAJOCTH, LI€HAa JUIi HEro He UrpaeT Oojblioi ponu. bynem mpeamnosnaraTh
(1aHHBIE CHENMANBHBIX BBIOOPOYHBIX MCCIEOBAaHUIl), YTO Beca MOKyMarelel pacrpeesieHbl
HOPMAJILHO CO CTaHJIApPTHBIMU OTKJIOHEHUSIMU, MpescTaBlieHHbIMU B Tabnuuax 2 u 3. Marpuna
MapHBIX KOppEeJsIUiA BecoB mpeacTapieHa B Tabnuna 2.
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Tabmuua 2
XapaKkTepUCTUKU PACIIPEICIICHUN BECOB ITOKyIIaTEIICH
Maremaruueck | CtanaapTHoe
0€ 0)KMJIAHUE | OTKJIOHEHUE
Crnanocthb B 1
[TnacTHYHOCTD 4 0,6
Ilena -9 2
Ta6numa 3

Martpuna napHsIX KOppesiiui BECOB IOKYyIIaTeIen

Cnanocts | [Tnactuanocts | I{ena

Cnanocts 1,00 0,80 0,70
ITnacTHYHOCTB 0,80 1,00 0,60
Iena 0,70 0,70 1,00

Henp xomMmaHnuu — BbIOpaTh OJAMH M3 JBYX HOBBIX OP3HIOB, KOTOPHIH 3alMET OOJIBIIYIO
JIOJIIO PBIHKA.

3anaua 3.

Hexotopas ¢upma Beaer pexnmamHyro kommaHuio. [Ipu sTomM exemecsdyHO (DUKCHUPYIOTCS
3aTpaThl, KOJMYECTBO MPHUHITHIX 3BOHKOB U 3aKIIOYEHHBIX JOrOBOPOB. MeHemkepsl KOMIaHUU B
XoJie OOIIeHHs C KIMEHTaMU (PUKCHUPYIOT TakKe KOHKPETHbIE PEKIIaMHbIE MO3UIHMH, MOOYAUBILINE
UX CleNaTh 3BOHOK WIIM 3akiaiounTh jgoroBop (cm. daitn 3BOHKHU-JTOTOBOPA.XLS).
PaccmaTtpuBatoTcsi JaHHBIE 3a BeCh MEPUOJ PEKIAMHONM KOMIAHMHM IO KaXIOMY KOHKPETHOMY
00BEKTY 110 KaXKJJ0W pEeKJIaMHOMN TTO3UIINHU:

— CYMMBI 3aTpart Mo MecsLaM;
— KOJIMYEeCTBa 3BOHKOB IO MecsIaMm;
— KOJIMYECTBO JJOTOBOPOB 110 MECSIIaM.

TpebGyercss mpoBecTH aHalW3 COOPaHHOM KOJMYECTBEHHOM HHPOpPMALMM U  OLICHUTH
3¢ (GEeKTUBHOCTD BIOXKEHUH B pa3IUUHbIC pEeKJIaMHbIE TO3UIUH.

3amgaua 4.

Komnanust nmponaér kaccoBble amnmaparbl. OHa IUIaHUPYET HamedyaTaTh KaTajor MPOAYKIUU U
MIPOBECTH MPSAMYIO KaMIIaHUIO PACCBhUIKU MaTepuasoB 1o noure. CocTaBieHue KaTanora o0onaerces
B 20 000 momt. Ero pacnedarbiBanue s ogHoro kimeHta oboiaérces B 0,10 momi., a pacchliika
(BkIOYasi WHBIE CcBs3aHHbIE pacxoiabl) B 0,15 momn. s BO3MOMXHOCTH OCYIIECTBJICHMS 3aKas3a
KIIMEHTaM BBICBIIACTCSI N0 KOHBEPTY, KaxAbli U3 KOTopbix crout ¢upme 0,20 momn. Cpennwii
pazMep 3akaza cocraBiseT 40 nosn., npuuéM 80% OT KaKIOro 3akaza yXOAMT Ha BO3MELICHHE
NEepeMEHHBIX M3JepkKeK (Tpyl, marepuansl u ap.). Kommanus mmanupyer pasociats 100 000
pacneuaTok katanora. Ilepen Hell cTOUT 3afada MOCTPOEHUS MOJENHN, KOTOPasi IOMOKET OTBETUTh
Ha crenytomue Borpock (cM. ¢aiin PACCBIJIKA KATAJIOT'OB.XLS):

1) Kak BiMseT NPOILEHT COBEPIIAIOIINX 3aka3 Onarogaps WHOpMAIWK, MOJYYEHHOH U3

BBICJIAHHOM pacredaTky Karajaora, (Ha30BEM MX OTO3BABIIMMHUCS) HA PUOBLIH?

2) Kakoii mporeHT 0TO3BaBIIUXCS ABJISICTCS 0€3YOBITOUHBIM TSI KOMITAHUU?
3) CTOouT M OCYLIECTBIIATh U3TOTOBJICHUE U PACCHUIKY KaTaJOroB IPH MPOLEHTE OTO3BABIINXCS

paBHbIM 37?7
4) Kak W3MeHEHHE CpelHEH IEeHbl 3aKa3a BIMsAeT Ha A(PPEKTUBHOCTH IMPOBEICHUS PACCHUIKU

KaTajioros?
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8.1.5 Ilpumep KOHTPOJILHOI PadoTHI

3ananme 1

Mpbl UMeeM JaHHBIE O TOAOBOM JIOXOJ€ M pa3Mepe MmopTdens IeHHbIX Oymar (B ThIC. JI0JLL.)
Kax10ro u3 84 yenoBek. Tak jke yKa3bIBaeTCs, MOAMUCHIBACTCS MM HE MMOAMUCHIBACTCS KAXKABIN U3
atux Jojei Ha skypHan «Ikcnept» (cm. daitn [IOPTPET NMOTPEBUTEJISA(IA).XLS).
Vcnonp3ys naHHBIE, ONMPENENUTh KIACCH(PUKAIMOHHOE MPABUIIO, KOTOPOE MAKCHUMHU3HUPYET YHCIIO
JIIOJIEH, BEPHO PACIPEAECIICHHBIX 110 IPYIIIIAM.

3ananmue 2

ATreHTCTBY HEOOXOJMMO COCTaBUTh ONTUMAJIbHYIO PEKJIIAMHYIO KAMIIAHUIO HA TEIEBUACHUU IS
cBOero kineHTta. KinueHT cBoeil pexiiaMHON KaMmIaHued XOo4ueT IOCTUYb Tpex Liejel (mepednciaeHbl
B MOPsIJIKE YObIBaHUS BXKHOCTH):
yenp 1: pexnaMmy JOJKHBI YBUIETh, 1O KpaiiHell Mepe, 65 MIIH. My)XUUH C BBICOKMM YpPOBHEM

noxona (BYM);

yenv 2. pexiaMy JOJDKHBI yBUJIETh, IO KpalHEW mepe, 72 MIIH. KEHIIUH C BBICOKHM YpPOBHEM
noxonaa (BYX);

yenvb 3: peKiIamMy JIOJKHBI YBUAETH, MO KpaitHed mepe, 70 MITH. JIFOJEH ¢ HU3KUM YPOBHEM J0XO0J1a
(HYJD).

ATEHTCTBO MOXKET KYIIUTb BpEMA I IMOKa3a PCKIaMHBIX POJHMKOB B HECKOJBKHUX THIIAX
TCJICTIpOorpaMM: B CIOPTHBHBIX MIOY, B PA3BJICKATCIbHBIX IOy, B HOBOCTAX, BO BpPEMs IIOKa3a
KOMEIMWHBIX (DHIIBMOB, JpaM M BO BpeMs IOKa3a cepruajioB. Ha pekiaMHy0 KOMITAHHIO HE MOXKET
0bITh moTpadeHo Oosbmie 700 000 py6. CrommocT pa3MemnieHus: PEKIaMHBIX POJIMKOB M OXBaT
MOTEHIIMAIFHON ayMUTOpHH (B MJTH. Y€JOBEK) 32 | MUHYTY PEKIaMHOTO POJIMKA B Ka)JIOM THIIC
TeJenporpamMM IpeAcTaBieHbl B Tadmuie 4.

Tabmnuua 4

CTOMMOCTH ¥ 0XBAaThl ayAUTOPHI IO THUIIAM MTPOrPaMM
Tun BYM | BV | VT CroumocTs
TEJICTTPOrPAMMBI (py6.)
CHopTUBHBIE TIOY 7 4 8 120 000
PaspnexarenpHbIe 3 5 6 40 000
0y
HoBoctun 6 5 3 50 000
Kowmenuiinpie moy 4 5 7 40 000
Jpama 6 8 6 60 000
Cepuasbl 3 4 5 40 000

B pamkax peknaMHOW CTpaTreruu KIWeHTa TpeOyeTcs, 4YToObI, IO KpaiiHel Mmepe, aBa
PEKIIaMHBIX POJIMKA OBLTH Pa3MEIICHBI B CIIOPTHBHBIX IIOY, B HOBOCTSX M IOKa3zax Japam. Takxke
00s13aTeNIbHBIM SBJISIETCS YCIIOBHE, YTOOBI B Ka)KJOM M3 THIIOB TEJIEMPOrpaMM ObLIO Pa3MEIICHO He
OoJible IECATH PEKIAMHBIX POJNMKOB. Llenbio paboThl AreHTCTBa SIBJISIETCS HAXOXKJCHHE IUIaHa
peKIIaMHONM KaMIIaHUM, KOTOPBIM yIOBJIETBOPsT ObI BCeM LM KIMEHTa M TpeboBan Obl
MHHUMaJIBHBIX 3aTpaT (cM. daitn MEIUA-TIJIAH.XLS).

3amanmue 3

Komnanus «9HeprocObIT» - MPOU3BOIUT IEKTPoIHEprH0. Crpoc Ha 3IEKTPOIHEPTHUIO 3aBUCUT
OT LIEHBI U OT Meproia BpeMeHH. B 00bIuHbIN eproa cyToK, cpoc onpeaessercs no gopmysne: Dp
=60 - 0,5Pp + 0,1Po, a B yac nuk, ¢popmy:oii: D, = 60 — 0,5P, + 0,1P,, rae Dp u Pp — cpoc u niena
B 4ac MUK, a Do, Po — ciipoc 1 npeasnioxkenre B 0OBIYHBIHN MEPUOI.
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Kak BumHO 13 opMyI1, Cripoc B 4ac MUK U OOBIYHBINA MEPUOJ 3aBUCAT APYT OT Apyra U OT LIEH.
Ecnu, HanpuMmep, yBEIHUYUTH LIEHY B OOBIYHOM IIEPHUOJE, TO CIIPOC B 3TOT MEPUOJ YMEHBIIUTCS, a
CIIPOC B 4aC MUK yBEJIUYUTCS.

3aTparbl 3aBHUCAT OT MPOMYCKHOM CrOCOOHOCTH ceTd. Ha kaxapld KUJIOBATT MPOIYCKHOM
cnocobHocTH cranuus Tpatut 10000 py6. B AeHb.

Kommanun HEOOXOIUMO yCTaHOBHUTH IICHBI B OOBIYHBIM TNEPHOA W B Yac MUK, a TaKKe
YCTaHOBHUTH YPOBEHb MPOMYCKHOW CIIOCOOHOCTH CETH, YTOOBI MaKCHMH3HPOBATH €XEIHEBHYIO
pu6sLTH (cM. daitn YITIPABJEHUE HEHOM.XLS).

3aganue 4

Komnanus nponaér 1200 kamep B TeueHUE rojia U CIpoc Ha MPOAYKLHUIO Ha MPOTHKEHUU Toja
cTaOWIbHBIA. Mara3uH jenaer 3amac CBOMX KaMep Ha PerHOHAIIBHOM TOBAapPHOM CKJIAJie U OOBIYHO
TpedyeTcs Heaels, 4ToObl IOCTaBUTh KaMephl C MecTa WX XpaHeHus. Jlemaercs 3aka3 Opokepy,
CTOMMOCTH BBITIOJTHEHUS 3aKa3za 35 nosut. Marasus minatuT 100 1ot 3a Kaxayro KaMepy U MpoaaéT
3areM 3a 130 momn. Her peanbHBIX CKIIQJACKMX H3JIEPKEK, HO PACXOJ MarasmHa OLIEHHWBAETCs
ucxozs u3 3pdexra 3aMOpaKMBaHUs JEHEKHBIX CPEACTB B ToBape. [Ipu 3ToM rooBasi mpoleHTHas
cTaBka npuHuMaetcsi paBHON 10%. JlaHHBIN Mara3uH XO4eT OINpeNeuTh, KaK 4acTo JejaTh 3armac,
KOT'/Ia ero JIydilie BCero JejaaTh U KaKk MHOTO KaMep JI0JKHO BXOJAUTh B KaXKIbIN 3arac?

8.1.6 Ilpumep TecTa A KOHTPOJISI 3HAHUI 00yYAIOIIUXCS
1. Mogeanb o0beKTa 3T0...
1) IIpeamer moxoXuit Ha 0OBEKT MOJICTUPOBAHHSL.
2) OObeKT — 3aMECTHUTENb, KOTOPBIH YYHTHIBACT CBOWCTBA OOBEKTa, HEOOXOIMMBIC IS
JOCTUKEHHUS 1IeITH.
3) Komwust oobekTa.
4) 1IIa6moH, 0 KOTOPOMY MOYKHO TPOM3BECTH TOYHYIO KOMTUIO 0OBEKTA.

2. OcHoBHast pyHKUMSI MOJEJIH ITO:
1) ITonyunTts nHGOPMALIUIO O MOACTUPYEMOM OOBEKTE.
2) Oto0pa3uTh HEKOTOPbIE XapaKTEPUCTUYECKUE MMPU3HAKH 0OBEKTA.
3) [HonyuuTts uHGOPMALIUIO O MOAECTUPYEMOM O0BEKTE UM OTOOPA3UTh HEKOTOPHIE.
XapaKkTepUCTUYECKUEe IPpU3HAKU 00BEKTa.
4) BocpousBecty (pu3n4ecKyro GopMy 0ObEKTa.

3. MaremaTn4yeckune MOIeJIM OTHOCATCH K KJaccy...
1) N300pa3uTenbHbIX MOJCIICH.
2) IIparMaTtuyecKkux Moaese.
3) Ilo3HaBaTeIBHBIX MOJICIICH.
4) CUMBOJIMYECKUX MOJICTIEH.

4. MaTeMaTH4eCKOIi MOI€JIbI0 00HbEKTAa HA3LIBAIOT. ..
1) Onucanne o0BbEKTa MaTeMaTHUYECKUMH CPEJICTBAMM, MO3BOJIAIOLIEE BBIBOJUTH CYXKJIEHHE O
HEKOTOPBIX €ro CBOMCTBAX MPH MOMOIIHU (OPMATIBHBIX MTPOLETYP.
2) JIro0y10 CHMBOJIMYECKYIO MOJIEIb, COJIEPKAILYI0O MaTeMaTHYECKUE CUMBOJIBI.
3) IlpeacraBieHne CBOUCTB OOBEKTa TOJIBKO B YUCIOBOM BHUJIE.
4) JIroOyro popMann30BaHHYIO MOJIEINb.

5. Merogamu MaTeMaTH4eCKOr0 MOAeJTHPOBAHUS SIBJIAIOTCA ...
1) AHaIUTUYECKUIA.
2) UucnoBoii.
3) AkcuOMaTHYeCKUi U KOHCTPYKTUBHBIH.
4) UMHUTAITMOHHBIH.
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6. Kakasi gopma MaTeMaTH4eCKOH MoJe 1 0TOOpakaeT mpeanucaHue Moc/je10BaTeJIbHOCTH
HEKOTOPOIi cUCTEeMbI Onepanuii HaJ MCXOAHBIMHU JAHHBIMH C LeJIBIO MOJy4YeHHUs pe3yJibTaTa:
1) Ananutuyeckas
2) I'paduueckas

3) Hudposas
4) AnropurMHuyecKasl.

7. O0beKT, COCTOSININI 13 BepIINH U pedep, KOTOpbIe MeK1y c000i HAXOAATCS B HEKOTOPOM
OTHOLICHNH, HA3BIBAIOT...
1) Cucremoil.
2) Yeprexom.
3) CtpykTypoii oOBeKTa.
4) I'padom.

8. dppexTBHOCTL MaTEeMaTHYECKON MO/I€JIN ONpeaesasieTcs ...
1) OueHkoi TOYHOCTH MOJIEIH.
2) ®yuknueit 3pPeKTUBHOCTH MOJIEIH.
3) CooTHOIIIEHHEM TICHBI U Ka4eCTBa.
4) IIpocroToit MosIeNH.

9. A1eKBaTHOCTb MATEMaTHYECKOM MO/Ie/IM U 00bEKTA 3TO...
1) IlpaBunbHOCTh OTOOpaKEHHS B MOJENU CBOMCTB 00BEKTa B TOW Mepe, KOTopas HeoOxoanma
JUTS. TOCTUKEHUS 11eJTH MOJICTTUPOBAHMS.
2) IlomHoTa OTOOpaXKeHUsT 0OBEKTa MOACITUPOBAHUS.
3) KonmnuecTBo nHpopMariu 06 00beKTe, MOTydacMoe B IPOIIECCE MOICTHPOBAHMSL.
4) OOBEKTUBHOCTH PE3yJIbTaTa MOJCIUPOBAHUSI.

10. CocTosinne 00bEKTA ONpeaeJAeTCs ...
1) KonnuectBom uHpoOpMaIyu, nolryueHHON B (UKCUPOBAaHHBI MOMEHT BPEMEHH.
2) MHOXECTBOM CBOWCTB, XapaKTepU3YIOIIUM OOBEKT B (PUKCHPOBAHHBIH MOMEHT BPEMEHH
OTHOCHTEJILHO 33/IaHHOM 11eTTH.
3) Tonbko GpU3HYECKUMHU JaHHBIMHA 00 OOBEKTE.
4) TlapameTpaMu OKpY>KarOIIECH CpeIbl.

11. U3meHeHue cOCTOSIHUA 00beKTAa 0TOOpakaeTcsi B BUJE ...
1) Cratudeckoit MOJIEH.
2) JlerepMUHUPOBAHHOM MOJICIIH.
3) luHaMuueckoi MOJICIIH.
4) CToxacTUYeCKOW MOJICIIH.

12. ®a30B0e NPOCTPAHCTBO ONpeReIsieTcs ...
1) MHoOXecTBOM COCTOSHUN OOBEKTa, B KOTOPOM KaKJO€ COCTOSIHHE ONpeAessieTcss TOUKOH C
KOOp/IMHATaMHU SKBUBAJIEHTHBIMU CBOMCTBaM 00bEKTa B (PMKCUPOBAHHBII MOMEHT BPEMEHH.
2) KoopnuHataMu CBOMCTB 00beKTa B (PUKCUPOBAHHBIM MOMEHT BPEMEHH.
3) JIByMepHBIM IPOCTPAHCTBOM C KOOPJMHATAMH X, Y.
4) JInHEHHBIM IPOCTPAHCTBOM.

13. ®a3oBas TpaeKTOPHA ITO ...
1) BexTop B nossipHO# crucTeMe KOOPAUHAT.
2) Cnen ot nepemenieHust (pa3oBoii TOUKU B (pa30BOM MPOCTPAHCTBE.
3) MoHOTOHHO yObIBatomas (GyHKIHS.
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4) CunycounanbHasi KpUBasi C paBHbIMU aMIUIUTYAaMU U YaCTOTOM.

14. Touka Oudypxanum 370...
1) Touka (a30Boif TPAaEKTOPUH, XapaKTEPU3YIOIIasi H3MEHEHNUE COCTOSHUS 0OBEKTA.
2) Touka Ha TPACKTOPHH, XapAKTEPHU3YIOLIasi COCTOSIHUE TOKOSI.
3) Touka (a30Boii TpaeKTOPUH, MPEIIMISCTBYONIAs PE3KOMY U3MEHEHHUIO COCTOSIHUSI 00BEKTA.
4) Touka paBHOBECHSI.

15. lekommno3uuus 3710 ...
1) [Iponemypa pa3inokeHUs EJIOro Ha YacTH C LENbIO ONMUCAHMS OOBEKTA.
2) [Iponenypa oObeArHEHHS YacTeld 00bEKTa B IIEJI0E.
3) IIpouenypa usMeHeHHsI CTPYKTYpbl OOBEKTA.
4) Ilpouenypa COpTUPOBKU YacTell 00BEKTA.

16. YcranoB/ieHHe paBHOBeCHSI Me KAy NPOCTOTONH MOJeIH M Ka4eCTBOM 0TO0paKeHHs
00beKTa Ha3bIBaeTCH. ..
1) duckperusanuein Moaemu.
2) AnroputMuzanue Mojemu.
3) Jluneapu3zanueii MOJeIH.
4) Uneanuzamnueit Moiem.

17. AMuTaumoHHOe MOJEJTUPOBAHME ...

1) BocipousBoauT pyHKIIMOHUpPOBAaHUE OOBEKTA B IPOCTPAHCTBE U BPEMEHH.

2) MogenupoBanie, B  KOTOPOM  pealqu3yeTcs  MOJeNb, MPOU3BOAsAIIAas  IPOIECC
(YHKIIMOHUPOBAHUS CUCTEMBI BO BPEMEHH, a TaKKe UMHUTHUPYIOTCS dJI€MEHTapHbIE SBJICHUS,
COCTaBJISIIOLIME TIPOIIECC.

3) MonenupoBaHue, BOCIIPOU3BO/ISAIIEE TOIBKO (U3NYECKUE MTPOIIECCHI.

4) MoaenupoBaHue, B KOTOPOM peabHbIE CBOWCTBA 00BEKTA 3aMEHEHBI 00BEKTAMU — aHAJIOTAMHU.

18. [lnanupoBaHue IKCIIEPUMEHTA HEOOXOAUMO JIJIA. ..
1) TouHoro nmpeanucaHus ISHCTBHIA B MPOIECCE MOJICITUPOBAHUS.
2) BriOopa ynciia U ycIoBUH MPOBECHUS OTBITOB, HEOOXOIUMBIX U JOCTATOYHBIX ISl PEIICHUSI.
MOCTaBJICHHOM 3a71a4u ¢ TPEOYyeMOl TOUHOCTHIO.
3) BeimonHeHus m1aHa SKCIEPUMEHTHPOBAHUS HA MOJICIH.
4) CokpalieHus YiCiia OIbITOB.

19. Moaenb 1eTepMUHUPOBAHHAA ...
1) Matpuna, 1eTepMUHAHT KOTOPOW PaBEH EAMHUIIE.
2) OOBbeKTUBHAS 3aKOHOMEPHAs B3aUMOCBSI3b U IPUUMHHAS B3aMMOOOYCIOBICHHOCTh COOBITUI. B

MOJIEJIN HE JIOMYCKAIOTCs CIIydaiiHble COOBITHSL.
3) Mogenb, B KOTOpOI Bce COOBITHUS, B TOM YHCII€E, CIyYailiHble paH)KUPOBAHbI 110 3HAUUMOCTH .
4) Cuctema HenpeBUCHHBIX, CTyYalHbIX COOBITHH.

20. Inckpern3anus MOJEJIHM 3TO IPoLeaypa...
1) OToOpaxkeHus: COCTOSTHUI 00BEKTa B 3a/laHHbIE MOMEHTBI BPEMEHHU.
2) IIponenypa, KOTOpast COCTOMT B IPeoOpa30BaHUM HENPEPHIBHOW MHPOPMALIUH B TUCKPETHYIO.
3) Ilpouenypa pas3aenaeHus HEJIOro Ha YacTH.
4) IlpuBeneHus AMHAMUYECKOTO MpoIiecca K MHOXKECTBY CTATUYECKHX COCTOSHUI 00OBEeKTa.

21. CBoOIiCTBO, IPH KOTOPOM MO/IeJIH MOI'YT ObITh MOJHOCTHI0 WJIN YACTHYHO MCII0JIb30BAThCS

NPHU CO3JaAHUHU APYTUX MOJEJICH. ..
1) YHHUBepcalbHOCTBIO.
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2) HeonpeneneHHOCTbIO.
3) HeusBectHOCTBIO.
4) Ciy4aiiHOCTbIO.

22. HenpepbIBHO-/IeTePMUHHPOBAHHbIE CXeMbI MO/IEJIMPOBAHUS ONPeIesIOT. ..
1) MaremaTrueckoe OIMCAaHWUE CHCTEMBI C TIOMOIIBIO HEMPEPBIBHBIX (YHKIUNA ¢ yd&ToM
ClTy4aitHBIX (DaKTOPOB.
2) MaremaTnueckoe ONHUCAaHHE CHUCTEMBI C TIOMOINBIO HENPEPHIBHBIX (YHKIUN 0e3 yuéra
ClTy4aitHBIX (DaKTOPOB.
3) Maremarnyeckoe OIMMCaHUEe CHCTEMBI C TOMOIIBI0 (DYHKIMI HEMPEPHIBHBIX BO BPEMEHH.
4) MaTemMaTH4eCKOE OMMCAHUE CHCTEMBI C TTIOMOIIIBIO TUCKPETHO-HEMPEPHIBHBIX ()YHKITHIA.

23. IlorpemiHOCTH MaTEMATHYECKON MO/Ie/IH CBSA3aHA C...
1) HecoorBeTcTBHEM (DU3MUECKOI peabHOCTH, TaK Kak aOCOTIOTHASI HCTHHA HEAOCTHKHUMA! !
2) HeanexBaTHOCTBIO MOJENN
3) HeskOHOMUYHOCTBIO MOJIENH
4) HeadekTHBHOCTHIO MOJIETH.

8.2 TunoBble KOHTPOJIbHbIE 3aJaHUsl WJIH HMHbIe MaTepHadbl UIA NPOBEAEHUS
NPOMEKYTOYHOM aTTeCTAllUM.

8.2.1 Bompocsl K 3a4eTy

TToustue monenn. CBoiicTBa MOJ€eI€Ei.

MonenupoBaHue Kak METOJ IO3HAHUSL.

MartepuanbHoe U UA€aIbHOE MOIEITUPOBAHUE.

Ilenenonaranue B MOJEIUPOBAHNH.

[ToHsiTHA MaTEMaTUYECKON MOJEIN U MOJECTUPOBAHUA.

Knaccugukanus MareMaTHYeCKUX MOJIEJICH 10 OCHOBAHUIO B 3aBUCUMOCTH OT: CJIOKHOCTH

00BEKTa MOJICTUPOBAHHSL.

ITpuMepbl CIOKHBIX U POCTHIX 0OBEKTOM MOJIEINPOBAHMUSL.

8. Omnepatop Mozaenu. Knaccudukarus MaTeMaTH4eCKUX MOJEIEH 10 OCHOBaHMIO B
3aBUCHMOCTH OT oreparopa mozenu. [Ipumepsr.

9. [Ilapamerpsl Mozenu. Knaccudukanus MaTeMaTH4ecKuX MOJEIEeH 0 OCHOBaHUIO B
3aBUCHUMOCTH OT IIapaMeTpoB Mozeiu. [Ipumepsl.

10. Llenu moaenupoBanus. Knaccudukanust MaTeMaTH4eCKUX MOJIeNIeH TI0 OCHOBAHUIO B
3aBUCUMOCTH OT LieJIel MojenupoBanus. [Ipumepsr.

11. Knaccudukanusi MaTeMaTH4eCKUX MOJEJIEeH 110 OCHOBAaHUIO B 3aBUCHUMOCTH OT METO0B
peannzanuu Moaenu. [Ipumepsl.

12. WccnenoBanue 00ObeKTa MOICTUPOBAHUSI.

13. OmnwucarenbHas (KOHLENTYyajbHas) HOCTAHOBKA 33aJja4ll MOJIEIMPOBAHUS.

14. Marematuueckoe GpopMyIMpOBaHUE 3a1a4u MoaenupoBanus. [Ipumepsl. 3agagya Komn.

15. BriOop mMeTon1a perieHnss MaTeMaTHYeCKOn 3a1aun.

16. Peamm3sarmst MaTeMaTHueCKOil Moaean Ha DBM.

17. IlpoBepka NOCTPOCHHOMN MO/IENH HA COOTBETCTBHE UCXOTHBIM MOJOKEHUSAM H LIETISIM.

18. Hcnonb30BaHue MOCTPOSHHON MOJIETH HA MPAKTHKE.

19. Mopens cripoca U MpeagoKeHusl.

20. MaremaTndeckue MojieTl B dkoHOMUKe. [IpumMeps! (Ha BBIOOD).

21. MozenupoBaHHue B TEOPUU BbIOOpa U MpUHATHA petieHuid. [Ipumeps! (Ha BBIOOD).

22. TlonsaTue cTpyKTypHOU MaTeMaTHueckoi moaenu. [loctpoeHne cTpyKTypHBIX MOJIENIEH.
IIpuMepsl CTPYKTYPHBIX MOJENIEH.

23. Jluneitnble moaenu. [Ipumepsbl TUHEHHBIX MOJETEH.

24. TloHsATue 0 HEMMHEWHBIX MO/ENSIX. [IpUMephl HeNMMHEHHBIX MOJIeNeH.

oakrwdE

~
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MOACJIMPOBAHNEC UHTCIIJICKTYAJIbHBIX CUCTCM)

25. Oco0eHHOCTH UMUTALMOHHBIX IMTOAX00B B MOJCITUPOBAHHH.
26. Dranbl UMHTAIMOHHOT'O MOJCITUPOBAHHUS.

3a4ér mpoxoauT B (hopMe KOHTPOJIBHOTO 3aJaHNUsl, COCTOSILEro U3 2 3a7a4 U/UIN BOIPOCOB.
8.2.2 IlpumepHbIe 321a4H1 K 3a4eTy

3ananme 1. 3a1a4a 0 pa3MenieHMH TOProOBBIX NMPEICTABUTEILCTB

ToproBas KoMmanus peanu3yeT KOMUPOBAIBHYIO TEXHHKY B HEKOTOPOM pPETHOHE.
Peanmzanuss U TexHHWYeCKas TMOMJEPKKA OCYIIECTBIICTCS Yepe3 TOPIrOBbIE IPEJICTABHTEIHCTBA
KOMITAaHUU B TOPOJaX pernoHa. Bo3MOXHO OTKPBITHE MPEICTABUTEIBCTBA B JIOOOM M3 6 TOpPOJIOB
pernona. ['omoBbIe 3aTpaThl Ha cojep)kaHue mpeacTaBuTenscTBa coctaBisitorT 12 000 000 pyo.
O6beM mpofa)k B KaXJOM TOpOJE 3aBHCUT OT YJAJIEHHOCTH ONMKaWIIero OT HEro TOProBOro
MIPEJICTAaBUTEIILCTBA W OLIEHMBAETCS HKCIEPTAMH TI0 TPEM KaTETOPHUSIM: «BBICOKHN», «CpEIHHI,
«HU3Kui». [Ipeanonaraercs, yto yaaaeHHOCTh He Oosiee 100 KM BiieueT BBICOKUN yPOBEHb IPOAAK,
ot 100 mo 150 — cpennmii ypoBens, 6osiee 150 — auskuii. [Ipeamnonaraercs Takxke, 4TO MOKyHIaTEIH
Oy/ZyT OpHEHTHpPOBAThCS Ha ONWKaWIIee MPEeACTaBUTEILCTBO. JKCIEPThl OINCHHUIN CPEIHHUN
rOI0BOM 00BEM MPOTHO3UPYEMBIX MPOAX B IITYKaX s Kaxaoi kateropuu (Tabmuma 5).

Tabmuma 5
['opon Husknii Cpennuit Beicoknii
T'opon 1 500 600 700
I'opox 2 750 800 1000
I'opon 3 700 800 900
I'opon 4 450 650 800
I'opon 5 200 300 400
I'opox 6 300 350 450
PaccrosiHust Mmexxy roposiamMu B KM IipuBezieHbI B Tabmure 6.
Tabnuua 6
I'oponl T'opon2 I'opon3 I'opon4 I'opon5 I"'opon6
I'oponl 0 222 310 441 47 350
I'opon2 222 0 89 241 186 123
I'opon3 310 89 0 146 255 82
I'opon4 441 241 146 0 376 178
I'opon5 47 186 255 376 0 306
I'opon6 350 123 82 178 306 0

B kakux ropomax menecooOpasHO pa3MeliaTh TOPTOBBIE MPEACTABUTEILCTBA C IIEIBIO
MaKCHUMM3AINH CPETHEONKUAAEMOM T0/I0OBOM MPUOBLIH, €CIIU CPEAHSSI TPUOBLITL OT MPOAAKU OJHON
enuHUIbl TeXHUKU coctapiseT 30 000 py6.?

3ananme 2. 3a1a4a CHHTE3a ONTUMAIBHOW CUCTEMBI MapLIPyTOB
B ropoae M OKpecTHOCTSIX MMeeTcs 8 MapUIpyTOB, IO KOTOPBIM IIPEAIOJIaracTcs JBHKEHUE

aBTOOYycoB. KOMMaHWU NPHUCHUIAIOT CBOM pacClieHKM Ha OOCIIy)KMBAaHUE pa3IMYHBIX MapIIpyTOB
(raHHbIe TIpHBENEHbI B TaOis.). Ecau B Tabnuie mpoyepk, TO 3TO O3HAYAET, YTO KOMIIAHUS HE
Oepercsi 3a OOCIy)KMBaHUE JAHHOTO MapuipyTa. ['OpoAcKoil MyHUIMIIAIUTET JOJDKEH HPUHSATDH
peleHue o MpeoCTaBICHNH KOMIIAHHUIM MTpaBa 00CITy>KUBATh JAHHBIE MAPLIPYTHl IIPU YCIOBUH:
1) KOMITAaHUH JAI0TCS TOJIBKO T€ MapLIPyThl, HA KOTOPBIE OHA 3asBIIsach (YKa3bIBaia LEHY);
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Pabouas nporpamMmma JUCHUITINHBI «MartemaTudeckoe
MOACJIMPOBAHNEC UHTCIIJICKTYAJIbHBIX CUCTCM)

KaX/IbI MapIIpyT JOJDKEH 00CTYKUBAThCS KaKOH-TO KOMIIAaHUEH;
KOMITaHHS MOXKET 00CITyKUBaTh HEe 00JIee ABYX MapLIPyTOB.

Heo0xonmumMo MHHMMHU3HMPOBATH OOIIYyI0 CyMMY Ha OOCIYXXHBaHHME TaHHBIX MapLIpPyTOB

(Tabmuma 7)

Kommmanuas M 1

OO WN P

Tabmumna 7
M2 M3 M4 M5 M6 M7 MBS
- 8200 7800 5400 - 3900 - -
7800 8200 - 6300 - 3300 4900 -
- 4800 - - - 4400 5600 3600
- - 8000 5000 6800 - 6700 4200
7200 6400 - 3900 6400 2800 - 3000
7000 5800 7500 4500 5600 - 6000 4200

Ikaja 1 KpUTEPUHU OLEHMBAHUS Pe3yJIbTATOB 00yYeHH MO JUCHUILIUHE (MOILYJTIO0)

IIKAJIA U KPUTEPUU OLIEHHUBAHHUA pe3yabTaToB 06y4yeHus (PO) no gucnuniviHe (MoAy/110)

OneHka 2 3 4 5
PO u
COOTBETCTBYWIINE
BU/IbI OI[EHOYHD
CpeACTB
3HaHuA OtcyrcTBue | @PparMeHTapHble 061iyve, HO He CdopMupoBaHHbBIE
YCTHBIE U 3HaHUH 3HaHMUA CTPYKTYPUPOBaHHBIE | CUCTEMaTUYECKHE
MUCbMEHHBIE 3HaAHUA 3HaHUA
OIPOCHI,
KOHTpPOJIbHbIE
paboThI, TECTHI
YMmeHus OrcyrcrBue | B nenom ycniemHoe, | B nesnom ycnemHoe, YcnewmHoe u
MpaKTU4YeCcKue yMeHU#R HO He HO coJiepaKaliee CUCTEeMaTHu4yecKoe
KOHTpPOJIbHbIE CUCTEeMATHUYEeCKOe | OT/esbHbIe MPOoGebl yMeHUe
3aJaHus, yMeHHe yMeHHue ([omycKaeT
HalKUCaHUe U HETOYHOCTH
3amuTa pedepaToB HEeNpUHLUMUIHAJIbHOIO
Ha 33/laHHYI0 TEMY XapakTepa)
HaBbIKkH OTtcyrcrBUe Hannuue B nesnom, CdopMupoBaHHbIE
(B/1ageHMs, ONBIT HaBbIKOB OT/ZleJIbHBIX cbopMUpOBaHHBIE HaBbIKU
AesATe/IbHOCTHU) (BnaseHu#, | HaBBIKOB (Ha/iMuMe | HaBBbIKU (BJaJleHUS), (By1ameHus),
oTueT no HUP OTIbITA) ¢dparMeHTapHOro | HO HCIIOJIb3yeMbIe He NpUMeHsieMble

OTBITA) B aKTUBHOH popme MpU pelieHur

3a7a4

9. PecypcHoe obecnieyenne:
9.1. IlepeyeHb OCHOBHOI M J1ONOJIHUTEIbLHOM JIUTEPATYPHI:

a) OcHoBHas JIMTEpaTypa:

1. Aunekcees, I'.B. HucieHHOEe 3KOHOMHKO-MATeMaTHYECKOE MOJCTHUPOBAHUE M ONMTHMH3AIINS
[Tekct] / T'.B. Anekcees. — CII6.: T'mopn, 2014. — 272 c.
2. babemko, JI. O. Marematudeckoe MOJAEIMpOBaHHE (DUHAHCOBOHM IEATEIHLHOCTH: ydeOHOE
nocodue [Tekct] / J1.O. Ba6emko. — M.: KnoPyc, 2016. — 224 c.
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10.

11.

12.

MOACJIMPOBAHNEC UHTCIIJICKTYAJIbHBIX CUCTCM)

I'yceBa, E. H. Dxonomuko-marematuueckoe mojaenupoBanue [Tekcr] / E.H. I'yceBa. — M.:
®aunra, MIICH, 2017. — 216 c.

Kupkos, A.M. Maremarndeckoe MOJEIHPOBAHUE CHUCTEM U MPOIECCOB: YueOHOe mocobue
[Tekcr] / A.M. Kupxkos, I'.M. ITononpuropa, M.P. Llynynasa. — CII6.: Jlans KIIT, 2016. —
192 c.

Masasos, B.B., Uupkoga, }0.B. CereBbie urpsl [Tekct] / B.B. Mazanos, }0.B. UupkoBa. —
M.: OBC Jlans, — 2018. — 320 c.

Tpery6, U.B. DxoHomerpuueckue uccienoanus. [Ipaktuueckue npumepsl [Tekcr] / U.B.
Tpery6. — M.: OBC Jlans, — 2018, — 164 c.

0) JonosiHuTe/IbHASA JIMTEPATYpa:

l'opnau, B.A., Ilaxos, B.I'. Maremarnueckoe mopaenupoBanue. IloctpoeHue moxenei u
yuciaennas peanuszanus [Texkcr] / — M.: DBC Jlans, — 2018, — 292 c.

WBanoB, C.A. MojaenupoBaHue TMpOLECCOB KOMMYHHKAallud B HAyYHOM COOOIIECTBE.
VYcTolWYMBBIE CTaTHCTHYECKUE PACHpE/ICiCHHsT B KOMMYHUKAIIMOHHBIX cucTtemax [Tekct] /
C.A. UBanos. — M.: JIubpokom, 2017. — 120 c.

Kopo6og, II. H. MaremaTtudeckoe mporpaMMHUpPOBAHHE M MOJCITUPOBAHHE HPKOHOMHUYECKUX
nporeccos / [I.H. Kopo6os. — M.: IHK, 2015. — 376 c.

Kyrapun, O.E. MaremaTtnueckoe MOAETUPOBAHUE TPOU3BOJICTBEHHOTO W (PUHAHCOBOTO
menemkmenta [Teker] / O.E. Kyrapun. — M.: KnoPyc, 2013. — 192 ¢

Omun, C.B. MaremaTnka U S5KOHOMHKO-MaTeMaThHieckue mojaenu: yaeonuk / C.B. FOqun. —
M.: Uudpa-M, PUOP, 2016. — 376 c.

IOmarymnos, M.I'. Beesienne B TEOpHIO IMHAMHUYECKUX CHCTeM: yueOHoe mocobue [Tekcr] /
M.I'. FOmarynos. — M.: Jlans, 2015. — 272 C.

Ilepuoauyeckue u3IaHus:

1.

oW

o

INTERFASES A Journal of the Institute for Operations Research and the Management
Sciences

BUSINESS Supply Chain Management

MANAGEMENT Journal of Supply Chain Management

OPERATIONS RESEARCH & MANAGEMENT SCIENCE Decision Support Systems
OPERATIONS RESEARCH & MANAGEMENT SCIENCE European Journal of
Operational Research

OPERATIONS RESEARCH & MANAGEMENT SCIENCE Expert Systems with
Applications

OPERATIONS RESEARCH & MANAGEMENT SCIENCE International Journal of
Information Technology and Decision Making

OPERATIONS RESEARCH & MANAGEMENT SCIENCE International Journal of
Production Economics

OPERATIONS RESEARCH & MANAGEMENT SCIENCE Journal of Operations
Management

10. OPERATIONS RESEARCH & MANAGEMENT SCIENCE Management Science
11. OPERATIONS RESEARCH & MANAGEMENT SCIENCE Mathematical Programming,

Series B

12. OPERATIONS RESEARCH & MANAGEMENT SCIENCE OR Spektrum

13. OPERATIONS RESEARCH & MANAGEMENT SCIENCE Omega

14. OPERATIONS RESEARCH & MANAGEMENT SCIENCE Operations Research

15. OPERATIONS RESEARCH & MANAGEMENT SCIENCE Production and Operations

Management

16. OPERATIONS RESEARCH & MANAGEMENT SCIENCE Technovation
17. OPERATIONS RESEARCH & MANAGEMENT SCIENCE Transportation Research Part

B: Methodological
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18. OPERATIONS RESEARCH & MANAGEMENT SCIENCE Transportation Research Part
E: Logistics and Transportation Review

9.2. llepeyeHsb JMIIEH3MOHHOTO MPOrPAMMHOI0 o0ecneyeHust (MIPpU HEOOXOIMMOCTH):
MS Office

9.3. llepeuens npogeccHOHANBHBIX 023 JAHHBIX H MH(POPMALHOHHBIX CIIPABOYHBIX

cucTem:

1. ObC wu3parensctBa «JlaHb»  [yueOHblE, HaydHble MW3JaHUSA, IEPBOMCTOYHHUKHU,
XYJ0’)KECTBEHHBIE TPOU3BEACHUS pPa3IMYHBIX H3AATENbCTB; KypHaubl]| : caiit. — URL:
http://e.lanbook.com.

2. DBC «lOpaitt» [pasmen «BAIIIA TIOAIMCKA: y4eOHukKM W Yy4eOHBIE MOCOOUS
nsnarenbcTBa «fOpaiit»]: caiit. — URL: https://www.biblio-online.ru/catalog/.

3. Hayunas 6ubmmorexka MI'Y umenu M.B. Jlomonocosa: caiit. — URL: http://nbmgu.ru

9.4. Tlepeuenn pecypcoB HHGOPMALHOHHO-TEIEKOMMYHUKANIMOHHON ceTn « AHTepHeT»:

1. http://www.olap.ru — wuHPOPMAIMOHHBIA  TIOpTall, IOCBSIICHHBI  TEXHOJOTUAM
MHTEPAKTUBHOW aHAIUTHYECKOH 00paboTKH

2. https://proglib.io — uadopmarmonnslit nopran «budbaroTeka mporpaMmMucTar

9.5. Onucanue MaTepraIbHO-TEXHUYECKOT0 o0ecrieYeH s :

Jlst mpoBeneHust 00pa3oBaTEILHOTO Tpoliecca TpeOyeTcs: ayuTopHus ¢ TpaHCHOPMUPYEMBIM
MPOCTPAHCTBOM, OOOpYJOBaHHAs KOMIIBIOTEPOM U TMPOCKTOPOM, HEOOXOIUMBIMHU IS
neMoHcTpanuu npesentanuii. Obs3arebHOe mporpaMMuoe obecrieueare — MS Office.

10. MeToanueckne yKazaHus 1Jis1 00y4alOmMXCcsl 0 OCBOEHHIO IM CHUIIHHBI

B mpornecce nzyueHus: kypca odyudaromuecs 00s3aHbl COOMIOIATh AUCHUIUIMHY, BOBPEMS
MIPUXOAUTh HA 3aHATHA, JeJaTh JOMAIIHUE 3a/IaHus, OCYIIECTBJIATh MOATOTOBKY K CEMHUHapaMm U
KOHTPOJIbHBIM paboTaM, IPOSBIIATH AKTUBHOCTD HA 3aHATHUSX.

[Ipu sTOM BakHOE 3HAUYEHHWE MMEET CaMOCTOsATENbHas paboTa, KOTOpas HampaBiieHa Ha
(dbopMUpOBaHHE y y4alllerocsi yMEHUH M HABBIKOB MPABHIIBHOTO O(OPMIICHHS KOHCIIEKTa U PabOThI
C HUM, pabOThI C IUTEPATYPOH U PIEKTPOHHBIMH UCTOYHUKAMH MH(pOpMaluu, e€ aHalu3a, CHHTE3a
u o0o0menus. Jlns mpoBedeHUS CaMOCTOATENBbHON paboThl OO0yYaromMMCs MPel0CTaBIIAETCS
CIHUCOK Y4eOHO-METOINYECKON JTUTEPATYPHI.

11. O6pa3oBaTe/ibHbIE TEXHOJIOTUH
B nporecce OCBOCHHS JCIIATUTHHBI «Maremarndeckoe MO/JICITUPOBAHHE
WHTEIUICKTYaJIbHBIX CUCTEM» HCIIONB3YIOTCS CIIEAYIONIIEe 00pa30BaTEIbHBIC TEXHOIOTHH:

1. Cmanoapmmnvie memoowvl 00yYeHUs1:

— JICKIIUH,;

— CCMUHApBHI;

— IMUCBMCHHBIC WJIN YCTHBIC JOMAIIHUEC 3aJaHN;

— KOHCYJIbTallUN HpeHOHaBaTCHeﬁ;

— CaMOCTOATCIIbHAasA pa60Ta CTYACHTOB, B KOTOPYIO BXOIAHUT OCBOCHHC TCOPCTHYCCKOI'O
Marepuaia, moAroToBKa K CEMHUHApPaM, BBIITIOJIHCHHUEC YKA3aHHBIX BBIIIC MMCbMCHHBIX pa60T.

2. Memoowi 0byuenus ¢ npumeHenuem UHmepaKmugHuix popm 00pazo8amebHbIxX
MEXHON02U:
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MI'Y umenu M.B.JIomoHOCOBa Pabouas mporpamma AMCHUIUIMHBI «MaTeMaTH4ecKoe
MO/JIETMPOBAHNE HHTEIUICKTYaJIbHBIX CHCTEM»
— aHaJu3 JIEJIOBBIX CUTYyallMi HA OCHOBE KEMC-METOIa U UMUTALlMOHHBIX MOJCIICH;
— KpyIJIbIE CTOJIBI;
— 00cCyXJIeHHEe MOIrOTOBICHHBIX CTYACHTaMH pedepaTos,;
— TpYIIOBbIE JUCKYCCUU U IIPOEKTHI;
— 00CyXIeHue pPe3yJIbTaTOB padOTHI CTYIEHYECKUX UCCIIEI0BATEILCKUX IPYIIIL.

12. SI3b1k npenoaBaHusi.
Pycckui.

13. ABTOp (aBTOPBI) IPOrpaMMBblI.
Kocopyxos O.A., mpocdeccop, A.T.H.

14. TlpenonaBaTeJib (MpenogaBaTeIn) NPOrpamMmbl.
Kocopykos O.A., mpocdeccop, 1.T.H.
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