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MI'V umenu M.B.JIomonocoBa Pabouast nporpammMa TucHuILIMHBEL «MareMaTHyeckoe
MOJI€IMPOBAaHUE UHTEIUIEKTYaIbHbBIX CUCTEM)

PabGouass mporpamMmma AWCHUIUTMHBI (MOIyJsi) pa3paboTaHa B COOTBETCTBHH  C
CaMOCTOATENIbHO ycTaHOBJIeHHBIM MI'Y  oOpasoBarenbubiM ctanaaprom (OC MIY) nansa
pealin3yeMbIX OCHOBHBIX IMPO(ECCHOHABHBIX 00pa30BaTENIbHBIX MPOTPaMM BBICILIET0 00pa30BaHUS
[0 HAmpaBJICHUIO TMOATOTOBKM / crnenuanbHoctu 27.04.05 «MHHOBatuka» (mporpamma
MarucTparypsl), yTBepxkaeHHbIM mpukazom MI'Y ot 22 wutons 2011 roma Ne 729 (B pemakiuu
npuka3oB MI'Y ot 22 Hos6ps 2011 rona Ne 1066, ot 21 nexkabps 2011 roma Ne 1228, ot 30 nexabps
2011 roma Ne 1289, ot 22 mas 2015 roma Ne 490, ot 30 utons 2016 roga Ne 746).

I'ox (romer) mpuema Ha oO0yuenue: 2019, 2020.
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MOJI€IMPOBAaHUE UHTEIUIEKTYaIbHbBIX CUCTEM)

1. leanb u 3axa4u.

He.m: Kypca — HU3YYUTb TCXHOJIOTMM W YCICHIHBIC IIPAKTUKK MAaTCMAaTUYCCKOT'O
MOJICTIMPOBAHHUS M CO3JAaHMS CHCTEM TMOJACPKKM HPUHATHUS PEIICHUH B Pa3IMYHBIX CEKTOpax
OKOHOMHUYECKOW M COIMAIbHOW c(ephbl; PaCKphITh OCOOCHHOCTH peaji3alud JIaHHOTO THIIa
NPOEKTOB, WX BHEAPCHHWS U OLUCHKH WX OSKOHOMHYECKHX dS(PQPEeKTOB; CcPOpPMUPOBATH
COOTBETCTBYIOLIHME 3TOMY MPOPECCHOHATILHOMY HAIIPABICHUIO YMEHUS U HaBBIKH.

3aauu AUCIUIUINHBL
— IlomyunTs 3HaHHWE TEOPETHYECKUX OCOOCHHOCTEW W KOHHIENIMHA MaTeMaTH4ecKoro

MOJICTTHPOBAHHSL.

— M3yunth MeTOABl MaTEeMaTHYECKOrO MOEIMPOBAHMS, NMPUMEHSIEMBIX B DEIICHHM 3a1ad B
npo¢ecCHOHATBLHON 00JIaCTH.

- C(I)OpMI/IpOBaTb HaBbIKM WU YMCHHA IMPUMCHCHUA MCTOAOB MATCMATHUYCCKOIO MOACIUPOBAHUA
(MHAHCOBOH /1EATETBHOCTH.

— Iloay4nTh HaBBIKM W YMEHUS HCIIOJIB30BAHUS METOJIOB MAaTEMAaTHYECKOTO MOJCIUPOBAHUS B
JIOTUCTUKE, YIHPABJICHHUU LCIISIMU IMOCTABOK, COCTABJICHHA paCHI/IcaHHf’I, AucrneTyepusanuu u
MapuIpyTH3aL1H.

— IlpuoOpecTn HaBBIKM W YMEHHUS NPHUMEHEHUS METOJOB MaTEeMaTHYECKOTO MOJCIUPOBAHUS B
00JIaCTH pa3MEIICHUS U PACTIPEIICIICHHS PECYPCOB.

B pesynpTare m3ydeHUs MAAHHOTO Kypca OOydaromiuecsl IOojydaT 3HaHUS 00 OCHOBHBIX
KOHIEMIUAX, TEXHOJIOTHSIX U METOJIaX MAaTeMaTHYeCKOr0 MOJAEIUPOBAHUsS, TPUOOPETYT HABBIKU U
YMEHHUS TIOCTPOCHHUSI MAaTeMAaTHMYEeCKUX MoJeNied M WX aHalu3a B pPa3IuM4HbIX cdepax cBoeH
npodeccunoHaNbHOM e TENbHOCTH.

2. Mecto nucuumiuabl (MoayJsi) B crpykrype OIIOII BO: otHOocuTcs K mpodeccuoHanibHOMY
6moky BapuatuBHOM uyactu OIIOIl BO (aucuuruivHbl Mo BBIOOPY CTYyZEHTA), pean3yercss Ha 2
rogy oodyuenus (2 Kypc, 3 cemecTp).

3. Bxoanble Tpe0oBaHMA AJIS OCBOEHHS] TUCHUIIHHBI (MOJYJIsl), MPEABAPUTEIbHBIE YCIOBUS
(ecnu ecTh): OCBOCHHE JUCIUIUIMH OakajaBpuara, Takux Kak «Maremarukay, « CHCTEMHBIN aHAU3
U TPUHATUE pelIeHUi», «MeToabl HCCIeAOBaHUS B MEHEIKMEHTE», a TaK >X€ JAUCIUILIINH
MPOrpaMMbl  MarucTpatypel: «MoJenupoBaHue H KOJIMYSCTBEHHBIC METOJBI B OW3HECe» U
«CUCTeMHBIN aHA3 U TEOPHS MPUHATHUS PELICHUI» MPOrpaMMbl MaTUCTPATYPHI.

3HaHI/I$[, HaBbIKM WU YMCHH:, MMOJTYYCHHBIC IPHU U3YUCHHUUN JUCHUIIJIMHBI «MareMaTHueckoe
MOJICTTUPOBAHUE HHTEIUIEKTYalIbHBIX CHCTEM» OOECIeYMBAIOT YCIEUTHOE OCBOCHHE TaKUX
JTUCHUIUINH, KaK «OnepaluoHHbI MEHEKMEHT U yNpaBieHUE LIEMIMU [TOCTaBOK», «YIIpaBlIeHNE
npoekTamMuy», «CTpaTerndeckuii MapKeTUHT» U HEOOXOTUMBI ISl TPOXOXKIEHUS TMPEIIUILIIOMHON
IMPAaKTUKH, OCYIICCTBIICHHUA Hay‘IHO-HCCJIeI[OBaTGHBCKOﬁ pa60TI>I U HalluCaHUuA BBIHYCKHOI\/JI
KBaTM(DUKAITMOHHOUW pabOThI (MarucTepCcKon JUCCepTAIIN ).

4. PesyabTaThl 00y4YeHHsl 1O JUCHMIIMHE (MOAYJI0), COOTHECEHHBIE C TpeOyeMbIMU
KOMIICTEHIIHSIMH BBIITYCKHUKOB.

KoMmnereHmy BBIMYCKHUKOB, (QopMUpyeMble (IIOJHOCTHIO WM YacTUYHO) MpHU peanusaluu
JTUCLUUIUIMHBL (MOZYIIS):

YK-1. CniocobHOCTh (hopMynupOBaTh HAYYHO OOOCHOBAHHBIE TUIIOTE3bI, CO3/1aBATh TEOPETUUECKHE
MOJEIIA  SBJICHWM M  MPOLECCOB, IMPHUMEHATh METOAOJOTHMIO HAYYHOTO IIO3HAaHUSA B
npoecCUOHATBLHON 1EATEIHOCTH.

YK-2. 0TOBHOCTH K CaMOPa3BUTHIO, CAMOPEATH3aIlHH, UCIIOJIb30BAaHIIO TBOPYECKOTO TIOTEHIIHAIA.
YK-3. ['0TOBHOCTb JIeiiCTBOBaTh B HECTAHAAPTHBIX CUTYAIMSX, HECTU COLMATBHYIO U ATHYECKYIO
OTBETCTBEHHOCTD 3a NIPUHATHIC PEIICHUS.
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OIIK-3. CnocoGHoCThIO pemaTh NpodecCHOHANIbHBIC 3a7aud  Ha OCHOBE (duiocoduw,
MaTeMaTUYeCKUX METOJOB W MOJENel JJig yIpaBieHUs WHHOBALMSIMHU, KOMIIBIOTEPHBIX
TEXHOJIOTHI B MHHOBAITMOHHOM cdepe.

OIIK-4. CiocoOHOCTBIO K a0CTPaKTHOMY MBIIUICHUIO, aHATH3Y, CHHTE3Y.

IIK-1. CnocoOHocThiO pa3paboTaTh IUIAH M MPOrpaMMy OpraHU3alud WHHOBAILIMOHHOU
NESATEIBHOCTH  HAYYHO-TPOM3BOJCTBEHHOTO  MOJpa3[eieHusi,  OCYUIECTBIATh  TEXHUKO-
HKOHOMHYECKOE 000CHOBaHNE NMHHOBAI[MOHHBIX MTPOEKTOB U MPOTrpamMM.

IIK-3. CriocoOHOCTHIO MPOU3BECTH OIICHKY KOHOMHUYECKOIO TMOTEHI[MaNa MHHOBAIIWHU, 3aTpaT Ha
MHHOBAIIMOHHBIN MMPOEKT U OCYIIECTBICHNE MHHOBAIMOHHOM JI€ATEIbHOCTH B OpraHU3aIiH.

IIK-4. CnocoOHOCTRIO HaiTH (BBIOpaTh) ONTHMANbHBIC PEIICHUS TMPH CO3JIaHUH HOBOU
HAyKOEMKOW TMPOAYKLHMU C Y4YETOM TpeOOBaHUU KadyecTBa, CTOMMOCTH, CPOKOB HCIIOJIHEHHUS,
KOHKYPEHTOCTIOCOOHOCTH U IKOJIOTHUYECKON OE30MaCHOCTH.

IIK-5. CnocobHOCTh BBIOpATh TEXHOJOTHIO BHEIPEHHS PE3yJIbTaTOB HAay4YHO-HCCIEAO0BATEIbCKOM
NEATEILHOCTH M X KOMMEPIIMAIU3aIHH.

IIK-6. CriocoOHOCTHI0 MPUMEHATh TEOPUU U METOJIbI TEOPETUUECKON U MPUKIATHON WHHOBATUKU,
CHUCTEM U CTpATETUi YIpaBJCHUs, YIPaBICHUS KAa4YeCTBOM MHHOBAIIMOHHBIX MPOEKTOB, BHIOMPATH
COOTBETCTBYIOIINE METO/IbI PEIICHUS IKCIIEPUMEHTAIbHBIX U TEOPETHUECKHX 3a]1a4.

IK-7. CnocoOHOCTBIO CTaBUTH 3a/1auyd HAYYHOTO IKCIIEPUMEHTa (MCCIEAOBaHUS), BHIOpATh (UIH
pa3paboTaTh) TEXHOJOTHIO €ro OCYIIECTBICHMS, OLEHUTh 3aTpaTbl U OPraHU30BaTh €ro
MIPOBEICHUE.

IIK-10. CriocoOHOCThIO KPUTHUECKH aHAIM3UPOBATH COBPEMEHHBIE MPOOJIEMbI WHHOBATHKH C
y4€TOM 3KOHOMHYECKOI'O, COLMAIBHOIO, HKOJOTMYECKOTO M TEXHOJIOIMYECKOI'O AacleKTOB
KHU3HECATSIbHOCTU YeIIOBEKA.

3HaTh.

— OCHOBHBIE TEXHOJIOTHH u KOHIIEITIINH MaTeMaTHYECKOTO MOJICJTUPOBAHUS
WHTEJUICKTYaJIbHBIX CHUCTEM, METOABl WX TECTHPOBAHUS, aHaiW3a, BEepUPUKANUUA U
MoauQUKaIuy;

— OCHOBHBIE METOIBI OIIEHKH Ka4yecTBa MOJEIIEH;

— OCHOBHBIE CPEJICTBA HHCTPYMEHTAIBHOH TOICPKKH TIPOIIecca MOICTUPOBAHUS.

YMmeTh:
— (¢opMHpOBaTh MIporpamMmy pa3paOOTKU U BHEIPEHUS TPOCKTOB JTAHHOTO THIIA,
— OLIGHMBATh TPAHUIIBI TIPUMEHUMOCTH MaTEeMAaTHUYE€CKOTO MOJICTTUPOBAHHS;
— OLIGHMBAaTh  IIE€JIECOOOPA3HOCTh  MPOEKTOB,  OCHOBAHHBIX  HA  MaTeMaTHUYECKOM
MOJEJIMPOBAHUMU.

Baagers.
— HaBBIKAMU BbIOOpa aJE€KBaTHOTO MAaTeMaTHYECKOTO0 M IMPOrpaMMHOI0 obOecreueHHs A
pean3aluy MpoeKTOB JAaHHOTO THUIIA,
— METOJIMKON OIIEHKH PKOHOMHUYECKOW 3(PPEKTUBHOCTH OT pa3padOTKU U BHEAPEHHS] CHUCTEM
MOAJEPKKU MPHUHITHUSI pEIIEHUM, OCHOBAaHHBIX HAa MaTeMaTHYeCKOM MOJEIHpPOBAHUU B
Pa3UYHBIX 33Jja4aX YKOHOMHUECKOW U COIMAIbHON CQephl.

HmeTh onbIT:
— TPUMEHEHHUS TPOTPAMMHOTO OOECredeHUs] W MaTEeMaTHYECKUX METOIOB JUIsl PEIICHHS
po¢eCCHOHANIBHBIX 3a]1aY;
— TOCTPOCHHS MAaTEMATUYECKON MOJIeTTH HHHOBAIIMOHHOTO IIPOEKTA.

5. ®opma o0yveHuss: ouHas (YacTh AMCIHUIUIMHBI PEATU3YETCS C UCMOJIb30BAHUEM AJICKTPOHHOTO
oOydeHus)
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6. O0beM AUCUMILUIMHBI (MOAYJIS) COCTaBIseT 2 3., B TOM uucie 24 akaJeMHYeCKUX YacoB,
OTBEJICHHBIX Ha KOHTAKTHYIO paboTy oOydaromuxcs ¢ mpernojaaBareneM, 48 akagqeMUYIeCKiX 9acoB
Ha CaMOCTOSITEIbHYIO paboTy oOydarommxcs. M3ydaercs Ha 2 kypce (3 cemecTp), utoropas popma

OTYCTHOCTH — 3a4CT.

7. Conepkanue TUCHUILUINHBI (MOYJIs), CTPDYKTYPUPOBAaHHOE 10 TEMaM (pa3zienam) ¢ yKa3aHUEM
OTBEJICHHOI'0 Ha HUX KOJMYECTBA aKaJeMUYECKHX YaCOB U BU/IbI YUEOHbBIX 3aHATHI:

HaumeHoBaHuMe U KpaTKoe Bcero B Tom uncne
coJeps;kaHHe pa3aesioB U (4acwl)
AMCUUIIMHBI (MOIYJIst), KonTakTHast padora CamocrosiTeIbH
(paGoTa BO B3aUMO/1€iiCTBUM C as pabdora
®opMa NPOMEKYTOUHOM npenogaBaTesiem) o0yuaromierocs,
aTTecTalMy MO JUCHHUIIMHE Bujbl KOHTaKTHOMH padoThI, Yyacekl
(Mmony.110) 4achl
= 5
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BBenenue
OcobenHoctu MOCTPOCHUS
WHTEJUICKTyaJIbHBIX CUCTEM
MOAJCPKKH TPUHATUS PEUICHHH,
OCHOBAHHBIX Ha MaTEMaTUYECKHX 7 6
MOJEIISX. OcHoBHbIE THUTIBI i
MaTeMaTUYECKUX MOJIENEN.
[TpakTuka KOMOMHHMPOBAHHOTO
MOJIETTUPOBAHUSI.
Tema 1. MaremaTtuyeckoe
Mo/1eJIMPOBaHue ¢punancoBoii 8
AeSITeIbHOCTH Jomarnrnsis
ABTOMAaTU3UPOBAHHBIE  CHUCTEMBI pabora
MIPOTHO3HPOBAHUS PBIHOYHBIX Pedepar
KOTHPOBOK LIEHHBIX Oymar. 12 3 Omnpoc
Cucrema ONTUMAJIBHOTO (cobecenoBanme)
NpopUINPOBAHUST U Pa3MEIICHUS Kontponbhas
O0aHKOBCKOM  (UIMATBHOW  CeTH. pabota
Cucrema ONITUMM3AIIHI

,Z[I/IBepCI/I(bI/IKaI_II/II/I AKTHUBOB.
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Tema 2. MaremaTuyeckoe
MO/JeJHPOBAaHHE B JIOTHCTHKE H
yIpaBJIeHUH LeNsAMH I0CTABOK
OnTuMu3alMoOHHBIE  MOJAEIM B
3ajJayax  aHajiM3a U CHUHTE3a
TPAHCHOPTHBIX cere.
Kiraccnueckue TPAHCIIOPTHBIE
3aJjaud U 33/a4d O IEepeBO3Kax M
ux Momupukamuu. 3amadd o
MaKCUMaJIbHOM IIOTOKE U METOJIbI
ee pewmeHud. MogenupoBaHue
IIOTOKOB C BPEMEHHBIMHU
[apaMeTpamu. MoaenupoBanue
IIOTOKOB c HepEeMEHHOM
IIPOITYCKHOM CIIOCOOHOCTBIO.
3ajaun aHalu3a U ONTHUMAJIBHOTO
CUHTE3a TPaHCIOPTHBIX
KOMMYHHKaIUI B YCIIOBUSAX
HEOIPeIeIEHHOCTH:
HEOIPEIEIICHHBIE (dakrTopsl,
yciaoBus pucka. VMuTannoOHHbIE
MOJIETM  TPAHCIOPTHBIX CHUCTEM.
IIporpammHbIe cpeacTBa
MOJIJIEPIKKH MMUTAIMOHHOTO
MoJieniupoBanus. PerpeccnoHHbIH
aHanM3 B cdepe TPaHCIOPTHBIX
KOMMYHHUKAIUH.
KoMOuHMpoBaHHBIE TPAHCIIOPTHBIE
MOJIETIH.

15

10
Jomarinsst
paborta
Tect

Tema 3. MaremMaTH4ecKoe
MoO/IeJIMpOBaHue B 3ajavax
pacnucaHMii, JAucCHeT4YepU3aAnNU
U MapUIPyTH3aALUHU

OcHoBHbBIC KJ1acChl Mojaenei
TPAHCIIOPTHOT'O THUIA U METOJbI UX
B3aMMOCBEJICHHUH.
JleTepMHUHUPOBAHHBIE MOJICIIN
onpeneneHus OIITHMAJIBHOT'O
MOMEHTa IIOCTaBKH B CHCTEMax
yIpaBJIeHUs TOBAPHBIMU 3artacamu.
Mogaenu onpeeneHus
OIITHMAJIEHOTO MOMEHTA IOCTaBKH
B YCIIOBUSIX pucKa H
HEONPENEIECHHOCTH. Mopnenn
MPUHATHS ONTUMAJIbHBIX PEIICHUM
BBIOOpAa  THUIOB  TPAHCHOPTHBIX
CPEICTB. OnTuMu3alOHHEIS
MOJIENIN yIpaBiIeHUS
pacrnpeeieHHbIMU
TPAHCIIOPTHBIMU CHCTEMAaMHU.
Monenu ONTUMAILHOTO
YIIpaBJICHUS nH(ppacTpyKTypoi

17

10
Jlomaruss
paborta
Omnpoc
(KOJIJIOKBUYM WJIH
cobeceoBaHue)
Tect
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a’ponopra. Mozenu onTUMaIbHOU
MapuIpyTU3allMl  TPaHCHOPTHBIX
CPEICTB. [Ipumepsr CHUCTEM
MOAJICPKKHU TPUHATUS PELICHUN B
cdepe ynpaBieHUs TPAHCTIOPTOM.

Tema
MojIeJIMpOBaHue B 3azavax
pa3MenieHuss W pacnpeaeeHust
pecypcoB

OnTuMH3allMOHHAs MOJEIb
pa3MeIeHus aTPyIbHBIX HAPSIOB.
OnTuMH3allMOHHAsA MOJEIb
pacrnpeeneHus pecypcoB Ha
CETEBBIX rpadukax B
JETEPMUHUPOBAHHBIX u
HEJIETEPMUHUPOBAHHBIX  CIIydasX.
Mounens OITHMAJILHOI'O
pacrnpeeneHus TOILUTMBHBIX
3amacoB. MaTeMaTHYECKUE MOJETH
ONTHUMU3AIIMHA TOBAPHBIX 3aI1acOB.

4. MareMaTH4eckKoe

10
Jomaruss
paborta
KoHntpoisbHas

paborta
17 1 6 7

IIpomekyTouHas arTecTaums
(3auder)

HTroro 72 | 24 48

8. ®@ona oueHouHbIx cpeacts (POC) A5 oueHNBAHUA Pe3yJIbTATOB 00y4eHHs M0
AUCHUILINHE (MOIYJIIO)

8.1.

TumnoBbie KOHTPOJIBHBIC 3aJaHUA UK MHBIC MAaTCPHUAJIbI AJISl IPOBCACHUSA TCKYIIECT0

KOHTPOJISI yCIIeBAEMOCTH.

8.1.1 Tembl KypcOBbIX padoT
KypcoBas pabota no nucuuminHe «MaremaTnyeckoe MOJCINPOBAaHNE MHTEIIEKTYaIbHbIX

CHCTEM» HE MpeayCMOTpEHa.

©CoOoNO AW

10.
11.
12.

13.

8.1.2 Tembl pedpepaToB
Cucrema aBTOMATH3MPOBAHHOW TOJICPKKU TPHUHITUS pelIeHuid B cdepe ynpaBlIeHUs
3aracamu.
Cucrema onieHk# 3 PeKTHBHOCTH BBIOOpa MapTHEPOB B MPOIECCaX YMpaBJICHHs 3amacamMH Ha
OCHOBE METOJIOB KOJJMYECTBEHHOTO aHAJN3a.
Mopenu MUHUMHU3allUA PUCKOB B LIETISIX MTOCTABOK.
Cucrema onTUMH3aIMK PeKOHGUTYpanuu (MECTOTION0KEHUE M CEPBHCHI) OT/ICIICHUHN OaHKa.
Cucrema ¢popmupoBanus 3G(HEKTUBHBIX PACTIHCAHUN IS KPYTIOCYTOYHBIX CITYKO.
Moneny oNnTUMHU3alUU [IEHTPOB TUCIOKAIINU CITYK0 OBICTPOro pearupoBaHusl.
Cucrema yripaBiaeHUs KOHTEHHEPHBIM NapKOM KPYITHBIX TPAHCIIOPTHBIX KOMIIAHUM.
Cucrema ONTUMHU3ALIMY 1IEH HA YCIIyTH B TOCTUHUYHOM OW3Hece.
Cucrema ONTUMHU3ALIMY TEHEPAIMH U COBITA Ha PHIHKE YHEPTOPECYPCOB.
Cucrema ONTUMHU3ALKHN YIIPABICHUS TPAHCIIOPTHBIM IMAPKOM TPY30I1E€PEBO3UHKA.
Monens BIOOpa TOTPEOUTENHCKUX CBOMCTB HOBBIX TOBAPOB U CEPBUCOB.
Mogenp ONTUMHU3ALMK  pa3MEIICHHUS CEPBUCHBIX IIEHTPOB  TEJIEKOMMYHHUKAI[MOHHOM
KOMITaHUH.
Monens onTUMU3alUU AUCTIETYEPU3AIMHA CTAHKOB MHCTPYMEHTAJIBHOTO LIeXa.
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16.
17.
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12.

13.

14.

15.

16.

17.

18.
19.

MOACINPOBAHUEC UHTCIIJICKTYAJIbHBIX CUCTEM»

. Monens opmupoBaHusi aBUaKOMITAHUEH ONITUMAIBHOW CHCTEMBI aBUAPEHCOB.
. Mogenu onTUManbHOTO YIIPABJICHUS CemapabelbHBIME U PECHTEPaOCIbHBIMH pPeCcypcaMu

CJIO’KHBIX MHOTOATAIIHBIX ITPOEKTOB.

Mozenu onTUMHU3aluu CTPYKTYPBl KYpbepCKOH Ci1y>kObI 117151 mouThl Poccuu.
OnTUMH3alMOHHBIE  MOJEIM  IPOM3BOJACTBEHHOIO  IUIAHUPOBAaHUSA B YCIOBMAX
HEOIPEAEIEHHOCTHU CIIPOCa.

8.1.3 Bonpocsl U151 caMOCTOATEIbHOI padoThl U KOHTPOJIS CTY/AeHTOB
Henu n 3anaun moaenupoBanus. [lonarue «monensy». HatypHble n aOCcTpakTHbIE MOJEIH.
MonenpoBaHu€e B €CTECTBEHHBIX M TEXHUUECKHUX HayKaX. AOCTpaKTHbIE MOJIENH U UX
kinaccudukanus. KoMmnbsrorepHsle Mozemny.
[TonaTne «mMaTeMaTHueCcKasi MOAEIbY. Pa3nuyHble MoaXo/b! K KiIacCupUKAIIH
MaTEMaTHYECKUX MOJIENIEH.
XapakTepUCTUKU MOJEIUPYEMOTO SIBJIICHHs. Y pABHEHHSI MAaTEMaTUYECKON MOJIEIIN.
BHelHue ¥ BHyTpeHHHE XapaKTEPUCTUKY MaTEMaTHYECKON MOJIEIIH.
3aMKHYTbIE MATEMaTUYECKUE MOJIEIIH.
MaremaTtnueckue Mozienu B counosoruu. Ilpocreiinias gemorpaduueckas MoieNb.
Maremarnueckre MOJEIN B 9KOHOMUKE. Mo1esIb MHOTOOTPACI€BOM SKOHOMUKH JIeOHThEBA.
MaremaTruecKkue MOJIeH B OMOIOTUU U Ip. Mozenb KOHKypeHIMH. Mojenb XUIIHUK-KepTBa.
[Ipocreiimas Moaens 60eBoro B3auMoaelicteus Jlanuecrepa.

. CocraBneHnue MOJCJIN. HpOBCpKa 3aMKHYTOCTU MOJCIIN.
11.

WNnentudukanus moaenu. CucreMsl U3MepeHus: U Ha0II0AaeMOCTh MOJIENI OTHOCUTEIBHO
CUCTEMBbI U3MEPEHUSL.

Pa3paboTka npoueaypsl BEIMUCICHHUS BHYTPCHHUX XapaKTEPUCTUK MOACITH. YNCIICHHBIH
sKcriepuMeHT. Bepudukaius u sKcruryaTanus MOIEIH.

Nmurtanmonnsie Mmosenu u cucteMbl. O0JacTh ¥ YCIOBUS MPUMEHEHHUSI. DTarbl TOCTPOCHUS
MMUTALMOHHON MOJIENH.

Kpurepuu onenku agekBaTHOCTH MOAEH. OTIUYUTENbHBIC TPU3HAKU METOJIOB
MaTeMaTUYeCKOr0 U UMUTAIIMOHHOTO MOJEIUPOBAHMS.

Nmurtanmonnsie 3xcriepuMenThl. [Ipo6iieMbl, CBA3aHHBIE ¢ TPAKTUUECKUM HCTIOJIb30BAaHUEM
MMUTALMOHHBIX Mojenell. [I[puMepsl IMUTAIITMOHHBIX MOJIENEH.

MopenupoBanue ciydaiHbIX MporeccoB. CTOXaCTUYECKHE METOIbI B CTATUCTHYECKOM (PU3UKE.
[TonsiTHE MapKOBCKOTO MpoIiecca (MapKoBcKas 1emb). bpoyHoBckas nuHaMuka. ['enepaTopsl
CIy4YaiiHBIX yncell. ['eHepanus ciiy4yallHbIX YUCEN C 3aJIaHHBIM 3aKOHOM pacipeieIeHus.
MeTton cratuctudeckux ucnbeiTanuid. OO1uil anropuT™M MOAECTUPOBAHUS TUCKPETHOMN
CIIy4ailHOM BETMYMHBI. Xa0TUYECKOE IBUKECHHUE TMHAMUYECKUX CUCTEM.

Oco0eHHOCTH MOJIETHPOBAHUS CIIOKHBIX OPTraHU3AI[MOHHO-TEXHUYECKIX CUCTEM.
MareMatuueckue U TyMaHUTApHBIE METObI POTHO3a, UX B3aMMOJICHCTBHE.

8.1.4 Jlomamnue 3a1aHus

3amaua 1.

[lycTh ecTh HEKOTOpass KOMIMAaHHs, KOTOpas MPOJAeT MporpaMMHOE oOecreueHue s
WHAWBUAYAIBHOTO TIOJIb30BaHUS IO BEJISHHUIO CeMeiHOro OmKeTa, ydeTa HMYIIeCTBa H
Ipyrux oomux 3amad. KommaHus mpoBena SKCTEHCHBHOE MCCIIEIOBAHKE IO CBOUM H3JEPKKaM
U JI0X0JaM H OOHapy»XWia, 4YTO HOBBIE KIWEHThl MEHEE BBITOJHBI, YE€M IOCTOSIHHBIE.
[TocTostHHBIE KIWMEHTHI TPEeOYIOT MeHbIEe 3aTpar (pekyiaMa MO To4YTe, KOHCYJBTAIMH TI0
TeneoHy, CKHIKH), OHH YIOPSAOYMBAIOT TOPTOBIIO IO ToJaM M TOMOTAalT KOMIIAaHUHU
3apaboTaTh Ha MPHUBJICUCHUH HOBBIX KIWEHTOB. KomMmaHus ornieHUBaET (110 UCTOPUHU TIOBEICHHS
noTpeduTeneil), YTo KIMEHT, BEPHBIM KOMITAHUU B T€YEHHE N JIEeT (TOT, KTO MOKYIMAaeT MPOAYKTHI
KOMITaHHH N TOCJIEI0BATEIBHBIX JIET) CIOCOOCTBYET HOPMATTU3AINH PACTIPECIICHHS CITydaitHOMI
BEJIMYMHBI MPUOBLIH B N-M TOAY, YTO YCPEIHSET U CTaHIapTH3UPYET OTKIOHEeHHe. Hampumep,
KJIMEHT Ha MIepBOM TOJly NMpuHeC YOBITOK B cpeaHeM B 40 10JUL., CO CTaHJAPTHBIM OTKJIIOHEHHEM
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B 6 101, a Ha IATOM TOAY KIMEHT INpHHEC NpUObUIb B 85 A0MI., €O CTaHAAPTHBIM
oTKJIOHEHHeM B 15 nomn. KoMnaHus 3auHTepecoBaHa B UCCIIEI0OBAHUU TOTO, HACKOJIBKO LIEHEH
noTpeOUTENb sl KOMIIAHUU (B CMBICIIE IPUHECEHHOTO UM J10X0/1a) 110 FOJaM.

DTO 3aBUCHT OT BEPOSTHOCTH 3aiepkku. [lycte B mogenu 3anmepxku r(n) — Oyxaer
BEPOSITHOCTb, YTO KJIIMEHT, KOTOPBII MMOKyNaja NPOAYKT KOMIIAHUU B T€YEHHUE N jeT, He Oyaer
NOKyIaTh B cienyromeM roay. Ecium 3To ciiyduTcsi, MBI NpennojiaraeM, 4To HOTpPeOUTENh
HNEepeKIIUMIICS Ha Jpyryrlo (GuUpMy M HUKOTAa HE KYHOUT HPOAYKT KOMIIAHMM CHOBA.
KoHCYNnbTaHT TPEIIOKMWI KOMIIAHUY, CICIYIOUIYI0 MOJENb 3aepKKu: nornyctuth (1) = 1-p
(mst p or 0 mo 1) , u ;mamee mcmoib3oBarh ypaBHenue r(n) = g*r(n-1) mis n>2, e (
MI0JIO’)KUTEJIbHASI KOHCTAHTA.

Kak peannzoBatb 3Ty Mojens? Kak umeronuecs: 1aHHble MOTYT OBbITh MCHOJIB30BAHbI AJIS
moaenupoBanust NPV ot noxona B 20 yieTHeM nepuoie OT TUITUYHOTO MOTPEOUTENs], KOTOPBII
c/ienal MepByIo MOKYIIKY B 3TOM rofay?

3amaua 2.
Ha peiake numeercs aBa Buaa nactiiisl. Kommanus « Mup ciiagocTeii» codupaercs: BRIATH
Ha PBIHOK C OJHUM U3 JIBYX HOBBIX OpaHmoB. Kaxzaplii BuJ XxapakTepusyercs Tpems
MpU3HAKaMU: CTeNeHbto crnanoctu (u3mensiercs ot 0 no 10), maactuynoctu (u3Mensercs ot 0 10
10) wu wmenoit 3a kopobky (Tabnamma 1). Mogens mpeacraBieHa B ailie
MPEAITOYTEHU . XLS.

Tabnmna 1
XapakTepUCTUKH TOBAPOB.
Cnagocth | Ilmactuunocts | Ilena
(py6.)
CymectByromui 8 6 3,0
OpoHn |
Cy1ecTByomun 10 7 3,8
OpoHI 2
Hoswrii 6paug 1 8 6 2,0
Hogwrii 6pau7 2 10 9 45

[Ipenmonaraercsa, 4TO KaXKIbl IMOKyHaTellb BBIOMPAET KOHKPETHBIM BHUJ MACTHIIBI,
UCXOJS U3 B3BEUICHHOW KOMOMHAIIMM JTaHHBIX TPEX MPHU3HAKOB. B yacTHOCTH, AN KaXKIOTO
MOKYyTIaTeNsl OIICHKA OpIH/Ia PACCUMTHIBACTCS CIAEAYIOIINM 00pa3oM:

Oyenka =y (Cradocmy) +y4 (IInacmuunocme) + w, (l{ena) ,, tne W — Beca.

B utore nokymnatens npuodpeTaeT nacTUiIy ¢ HauOOJIbIIEeH OLIEHKO.

Beca moxynareneii pazau4aroTcsi B 3aBUCHMOCTH OT TOTO, KaKoe 3HA4YEHHE ITOKYIaTelb
npuaaérT ciaajgoCTH, IUIACTUYHOCTH M I1eHe. OJHAKO MOXXHO NPEANOJIOKHUTh, YTO 3TH Beca
KOPPEIHPYIOT Mexay coboil. Hampumep, mMexay crnamocThio M IUIACTUYHOCTHIO CYIIECTBYET
MOJIOKUTENIbHAS KOPPEJSIMOHHAs CBsi3b. Eciu  mokymartens NpuAaET MHOTO 3HAYCHHS
CIIaI0CTH, OH MPUAAET OONBIIOE 3HAUYECHHUE M IUIACTHYHOCTH (IIOJIOKUTENbHAS KOPPEIAIIHOHHAS
CBSI3b MEXJy CJaJI0CThIO (WM IUIACTUYHOCTBIO) M IIEHOM MeHee mpo3pauHa). Ha camom gerne,
3TO CBS3aHO C TEM, 4YTO Beca IEHbl OTPHUIATENBHBI, TaKHUM O0pa3oM, MOJOKUTEIbHAS
KOPPESILUOHHAs CBA3b MEXIY CIIAZOCThIO U IIEHOM 03HAYaeT, YTO €CNIM MOKyHaTeIro BaKHa
BBICOKAs CTETEHb CJIQJ0CTH, IIeHa I Hero He Wrpaer Oonbimol ponu. Bynem mpennomarats
(1aHHBIE CTEUUANBHBIX BBIOOPOYHBIX MCCIEIOBAaHUI), YTO Beca MOKyMarelel pacrpeaeseHbl
HOPMAJILHO CO CTaHJAPTHBIMU OTKIIOHEHUSIMHU, TpecTaBlieHHbIMU B Tabmumax 2 u 3. Marpuna
MapHBIX KOppEeJsIUi BecoB npezcTaBieHa B Tabnuma 2.
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Tabmumna 2
XapakTepUCTUKU PACIPEIEICHUN BECOB ITOKyIIaTeNIeH
Marematuueck | CrangapTHOE
0€ OKUJAaHUE | OTKIOHEHHE
CmazgocThb 5 1
ITnacTUYHOCTD 4 0,6
Ilena -9 2
Tabmma 3

Marpuiia napHbIX KOppeALril BECOB MOKyIaTeen

Cnagocts | IInactmunocts | Llena

Ciagocts 1,00 0,80 0,70
IIimactuyHOCTH 0,80 1,00 0,60
Ilena 0,70 0,70 1,00

[lenp KOMmaHWKM — BBIOpATh OJIMH W3 JIBYX HOBBIX OPIHIOB, KOTOPHIH 3aliMET OOJBIIYIO
JIOJIIO0 PHIHKA.

3agaua 3.

Hekortopast ¢upma Bemer pekiIamMHYI0 KOMITaHHIO. [Ipu 3TOM exeMecsuHO (PUKCHPYIOTCS
3aTparhl, KOJMYECTBO MPHHATHIX 3BOHKOB M 3aKIIFOYCHHBIX JOTOBOPOB. MEHEIKEphl KOMITAHUU B
X0JIe OOMICHHSI C KIMCHTaMU (DUKCUPYIOT TaKKe KOHKPETHBIE PEKJIIAMHBIC TMO3HIINH, TOOYIMBIINE
X CJenath 3BOHOK WM 3aKio4yuth jgoroBop (cM. daitn 3BOHKHU-AOT'OBOPA.XLS).
PaccmaTpuBarOTCsl TaHHBIE 32 BECh IMEPUOJ PEKIAMHONH KOMIAHUHU 10 KAXKIOMY KOHKPETHOMY
O0BEKTY MO KaXI0H peKIIaMHOM MO3UIUU:

— CYMMBI 3aTpaT Mo MecsIam;
— KOJIMYECTBA 3BOHKOB 110 MECSIIaM;
—  KOJIMYECTBO JOTOBOPOB ITO MECSIIAM.

Tpebyercs mpoBecTH aHamM3 COOpPAaHHONW KOJMYECTBEHHOW WH(OpPMAMM U  OIEHUTH
3¢ (HEKTHBHOCTH BIOXKCHHI B Pa3IMYHbBIC PEKJIaMHBIC TTO3UITHH.

3agaua 4.

Komnanust nponaér kaccoBble annaparbl. OHa MIaHUPYET HamedaraTh KaTajor MPOAYyKLUUU U
IIPOBECTHU MPSIMYIO KAMITAHUIO PACCBUIKM MaTepuaioB o noure. CocraBieHue Katanora o0ouaercs
B 20 000 momn. Ero pacmedarpiBanue ajis ofHOTO KiaueHTa o6oinércs B 0,10 momt., a pacchuika
(Bkiro4asi MHBIE CBsi3aHHbIE pacxonbl) B 0,15 momn. s BO3MOMXKHOCTH OCYIIECTBJIEHMs 3aKas3a
KJIMEHTaM BBICBHUIAETCA MO KOHBEPTY, KaxAblid U3 KOTOpbIX cTtouT Qupme 0,20 momt. CpenHuit
pa3Mep 3akasza coctaBisieT 40 nomn., npuuéM 80% OT KaXAOro 3akaza yXOAMT Ha BO3MELICHHE
MEPEeMEHHbIX H3/epxkeKk (Tpyna, Marepuansl u ap.). Kommanus mnanupyer pasocmate 100 000
pacneuaTok katanora. [lepen Hell cTOMT 3ajada MOCTPOEHUS MOJAEIH, KOTOpasi IOMOXET OTBETUTH
Ha caenyromue Borpock (cM. daiin PACCBIJIKA KATAJIOI'OB.XLYS):

1) Kak BiHMseT NpPOLEHT COBEpINAOINMX 3aKa3 Onarojgaps WHPOpPMAIMK, MNOJTYYEHHOH U3

BBICJIaHHOM pacrneyaTky Karajora, (Ha30BEM X OTO3BaBIIMMHUCS) HA MPUOBLIH?

2) Kaxkoii IpolLeHT 0TO3BAaBUIMXCS SBISAETCS 0€3yOBITOUHBIM I KOMITAHHUU?
3) CTouT M OCYIIECTBIISATh U3FOTOBJICHUE U PACCHUIKY KATaJOrOB MPH MPOLEHTE OTO3BABIIMXCS

paBHBIM 37
4) Kak u3MecHEHHE CpeaHed IeHbI 3aKa3a BIHAET Ha 3(PQPEKTHBHOCTh MPOBEIACHUS PACCHIIKH

KaTajoros?
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8.1.5 IIpuMep KOHTPOJILHOI PadOTHI

3aganue 1

Mps1 rMeeM JaHHBIE O TOJOBOM JOXOJIe M pa3Mmepe moprdens MeHHBIX Oymar (B ThIC. TOJIT.)
Kaxoro u3 84 venosek. Tak jxe yKa3pIBaeTCsl, MOANMCHIBACTCS MM HE MOITUCHIBACTCS KaXKIBIN U3
atux Jojae Ha okypHan «Okcrnept» (cm. ¢aitn IOPTPET IOTPEBUTEJISA(IA).XLS).
Wcnonb3ys naHHBIE, ONMPEICNIUTh KIacCU()UKAMOHHOE MPABHIIO, KOTOPOEC MaKCUMHU3UPYET YHCIIO
JIIOZIEN, BEPHO PACIPEAEIEHHBIX 0 TPYIIIaM.

3aganue 2

ATEHTCTBY HEOOXOIUMO COCTaBUTh ONTHMAJIbHYIO PEKJIAMHYIO KAMIIAHHUIO HA TEJIEBUACHUN IS
cBoero kiaueHTa. KinmeHT cBoel pekiiaMHOM KaMITaHWEH XO4YeT JOCTUYb TpeX ILieied (IIepeuncCieHbl
B MOPSAAKE yOBIBAHUS BAYKHOCTH):
yenv I: pexkiaMy JOJDKHBI YBUAETb, 10 KpaliHell Mmepe, 65 MIIH. My>KYUH C BBICOKUM YpPOBHEM
noxona (BYM);
yenp 2: pekiamy JOJDKHBI YBUJIETb, 10 KpaiiHEHl Mepe, 72 MIIH. EHIIUH C BBICOKUM YpPOBHEM
noxoxaa (BYX);
yeny 3: pexilaMy JOJDKHBI YBUIETh, IO KpalHel Mepe, 70 MIIH. II0JEH ¢ HU3KUM YPOBHEM J0X0Ja
(HVYJD).

ATEHTCTBO MOXET KyIUTb BpeMs Ul II0Ka3a PEKJIAMHBIX POJIMKOB B HECKOJBKHUX THIAX
TEJEeNnporpaMMm: B CIIOPTUBHBIX 110y, B pa3BlIEKAaTEIbHBIX II0Y, B HOBOCTSX, BO BpeMs IIOKa3a
KOMeJIMHHBIX (UIBMOB, ipaM U BO BpeMsl IIOKa3a cepuasioB. Ha pexkiiaMHyt0 KOMIIaHUIO HE MOXKET
ob1Th moTpaueHo Oonbme 700 000 py6. CtomMocTH pa3MelieHus] peKJIaMHBIX POJIMKOB M OXBaT
MOTEHIMAJIBHON ayTUTOPUU (B MJIH. Y€JIOBEK) 32 | MUHYTY PEKJIaMHOTO POJIMKA B Ka)JOM THIIE
TeJenporpamMm npeacrasieHsl B Taonmiie 4.

Tabnuna 4
CroumocTy U 0XBaThl Ay ITUTOPUI MO THUIAM MIPOTrPaMM

Tun BYM | BYXX | HVIT CTouMOCTh
TEJICIPOTrPaAMMBI (py6.)
CnopTuBHbIE HIOY 7 4 8 120 000
PazBnekarennHbIC 3 5 6 40 000
oy

HoBoctu 6 5 3 50 000
Kowmenuiinble moy 4 5 7 40 000
Jpama 6 8 6 60 000
Cepuainsl 3 4 5 40 000

B pamkax peknamMHON cTpaTeruu KiIuWeHTa TpeOyercsi, 4ToObl, IO KpailHel Mmepe, aBa
PEKJIaMHBIX POJIMKA OBUIM pa3MEIIeHbl B CHOPTUBHBIX LIOY, B HOBOCTAX M IMOKa3ax JapaM. Taxoke
00s13aTeBbHBIM SBJSIETCS YCIOBHE, YTOOBI B KaX/I0M U3 THIIOB TeJIEPOrpaMM ObLIO pa3MeIleHO He
Ooublle JIECSATH PEKIAMHBIX POJNIMKOB. Llenbio paboTel ATeHTCTBa SIBISETCS HaXOXKICHHE IUIaHA
pEeKJIaMHONM KaMITaHWM, KOTOPBIA YyAOBJIETBOPSUI OBl BCEM LEISM KIHEHTa U TpeOoBan Obl
MUHUMaJIbHBIX 3aTpaT (cM. (aiin MEJUA-TIJIAH.XLS).

3aganmne 3

Kommnanus «DHeprocObIT» - MPOU3BOIUT AEKTPOIHEPTHI0. CIpoc Ha SIEKTPOIHEPTUIO 3aBUCHUT
OT IICHBI U OT NIEpHO/ia BpeMEeHU. B 00BIYHBIN TIEPHO/ CYTOK, CIpOC omnpezessercs mo ¢popmyie: Dp
=60 - 0,5Pp + 0,1P,, a B wac ik, ¢popmymnoii: D, = 60 — 0,5P, + 0,1P,, rne Dp u Pp — cipoc u 1iena
B Yac MUK, a Do, Po — ciipoc 1 pesioxkenne B 0OBIYHBIH TIEPHOI.
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Kak BugHO 13 hopMy1, cripoc B yac MUK U OOBIYHBINA MEPUOJ] 3aBUCST APYT OT Apyra M OT IIEH.
Ecnu, HanpuMep, yBEIHUYUTH IIeHY B OOBIYHOM MEPHUOJIE, TO CIPOC B ITOT MEPHUO][ YMEHBIIUTCS, a
CIPOC B Yac UK YBEIUYUTCS.

3aTparbl 3aBUCAT OT MPOIYCKHOM crocoOHOCTH ceTh. Ha Kaxaplii KWJIOBaTT MPOMYCKHOM
criocooHocTH ctanius tpatut 10000 py0. B 1eHb.

KoMnanunm HEOOXOAMMO YyCTaHOBUTH IIEHBI B OOBIYHBIA MEPHOJ M B 4Yac IMHK, a TaKKe
YCTaHOBUTh YPOBEHb MNPOMYCKHOW CIOCOOHOCTH CETH, YTOOBI MaKCUMU3HPOBATh E€XKEIHEBHYIO
pu6sLTH (cM. daitn YIIPABJEHHUE IEHOM.XLS).

3ananmue 4

Komnanus npogaér 1200 kamep B T€UeHUE T'OJla U CIIPOC HA MPOAYKIHUIO HA MPOTSIKEHUH roja
CTa0MIIbHBIA. MarasuH jaeiaer 3amac CBOUX KaMep Ha PErMOHAJIbHOM TOBAPHOM CKJIAZIe U OOBIYHO
TpeOyeTcst Henens, 4ToObl JOCTaBUTh KaMephl ¢ MecTa UX XpaHeHus. Jlemaercs 3aka3 Opokepy,
CTOMMOCTb BBIIIOJIHEHUS 3aKa3a 35 noyu1. Marasun miatut 100 qosut. 3a Kakayro Kamepy U MpoJaéT
3areM 3a 130 momn. Her peanbHBIX CKIQJACKMX H3AEPKEK, HO Pacxo]l MarasuHa OLIEHHWBAeTCs
ucxozs u3 3pdexra 3aMopakMBaHUS JEHEKHBIX CpeACTB B ToBape. [Ipu 3ToM rofoBast npoleHTHas
cTaBKa npuHuMaetcs paBHoi 10%. J[aHHBIM MarasuH XOoueT OMpeeInTh, KaKk 4acTo JeNaTh 3arac,
KOI'/Ia €ro JIy4llle BCEro JIeJaTh U KaKk MHOT'O KaMep JI0JKHO BXOAMUThH B KaXKIbIi 3arac?

8.1.6 Ilpumep TecTa Isi KOHTPOJISI 3HAHUI 00y4aIOUIUXCS
1. Mogeiap 00BbeKTA 3TO...
1) TIpemmer MOXO0XHil HA OOBEKT MOJICTHUPOBAHHS.
2) OOBEKT — 3aMecTHTeNlb, KOTOPBI YYMTBIBACT CBOWCTBA OOBEKTa, HEOOXOAMMBIC IS
JOCTUKEHUS LIEITH.
3) Komwus oobekra.
4) 111a610H, IO KOTOPOMY MOXKHO MTPOM3BECTH TOYHYIO KOITHIO 00BEKTA.

2. OcHoBHas1 QyHKIUSI MO/IeJIH ITO:
1) IToyunTts MHGOPMAIIUIO O MOJETUPYEMOM OOBEKTE.
2) OTo0Opa3uTh HEKOTOPHIE XapaAKTEPUCTUUECKHE MPU3HAKH O0BEKTA.
3) [TonyunTs HHOPMAINIO O MOAECTUPYEMOM OOBEKTE U OTOOPA3UTh HEKOTOPBHIE.
XapaKTePUCTHUYECKHE MTPU3HAKH OOBEKTA.
4) BocnipousBectu ¢pusnueckyro Gopmy o0beKTa.

3. MaremaTu4eckue MOJeJIM OTHOCATCH K KJIAcCCy...
1) N300pa3zutenbHbIX MOJEIEH.
2) [IparmaTH4ecKuX MOJIEIEH.
3) [To3HaBaTeNbHBIX MOJIETICH.
4) CUMBOJUYECKUX MOJICIICH.

4. MaTeMaTH4eCKOH M0O/1eJIbI0 00b€KTA HA3bIBAIOT. ..
1) Onucanne 0OBEKTa MAaTEMAaTHYECKHMMHU CPEJICTBAMHM, IO3BOJISIONICE BBIBOJIUTH CYXJICHHE O
HEKOTOPBIX €r0 CBOMCTBAX MPHU MOMOIIU (POPMATBHBIX MPOIIEIYP.
2) JTIroOy10 CHMBOJIMYECKYIO MOJIENb, COACPIKAIY0 MAaTEMAaTUYECKHE CUMBOJIBI.
3) llpencraBnenue CBOMCTB 0OBEKTA TOJIBKO B YUCIIOBOM BH/IE.
4) JIrobyro popMaTn30BaHHYIO MOJIETTb.

5. Meronamu MaTeMaTH4eCKOIr0 MOIeJIMPOBAHUSA ABJIAIOTCA ...
1) AHanmUTUYECKUMA.
2) YucnoBoi.
3) AkcnomMaTUyeCKUi U KOHCTPYKTUBHBIM.
4) IMuTaIrimoOHHBIN.
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6. Kakas ¢gopma maTreMaTHyecKoii MoJe/ i 0TOOpaKaeT MpeINucaHue MOCIeI0BATEIbLHOCTH
HEKOTOPO# CHCTeMbI onepanuii HaJl HCXOAHBIMH JAHHBIMH C LeJIbIO OJy4YeHUs pe3yJibTaTa:
1) AHanuTuyeckas
2) I'paduueckas
3) Hudposas

4) AnroputMuuecKas.

7. O0beKT, COCTOSAIIMH U3 BEPILIMH U pedep, KOTOpble MexKAy C000i HAXOAATCHA B HEKOTOPOM
OTHOIIIEHWH, HA3bIBAIOT...
1) Cuctemoii.
2) Yeptexom.
3) CtpykTypoii 00beKTa.
4) I'padpom.

8. AppexkTHBHOCTL MaTeMATHYECKOI MO/IeJIM ONpeaesaeTcs ...
1) O1ueHKO# TOYHOCTH MOJICIIH.
2) ®ynkimei 3¢pHEeKTHBHOCTH MOJISIH.
3) COOTHOIIICHHEM IICHBI U Ka4eCTBa.
4) IIpocroToit MosiENH.

9. A1eKBaTHOCTh MATEMATHYECKOIi MO/1eJIM U 00beKTa 3TO...
1) IIpaBunbHOCTH OTOOpa)KEHUSI B MOJIEIH CBOMCTB 00BEKTa B TOW Mepe, KOTopas HeoOXoauma
JUTSL TOCTHKEHUS IIeITH MOJICIIUPOBAHMSI.
2) [TonHOTa OTOOpaKeHUsT 0ObEKTa MOJICTUPOBAHHMS.
3) KommmuectBo nupopmanuu 06 00bEKTe, MOTydaeMoe B IPOIECCEe MOICTUPOBAHUS.

4) OOBEKTUBHOCTh pe3yJibTaTa MOJECIUPOBAHMSL.

10. Cocrosinue 00beKTa onpeaeasercs ...
1) KonnuectBoM nHpopmanuu, nosryuyeHHOW B PUKCUPOBAaHHBI MOMEHT BPEMEHH.
2) MHOXECTBOM CBOMCTB, XapaKTEpU3YIOIIUM OOBEKT B (DUKCHPOBAHHBIH MOMEHT BpPEMEHH
OTHOCHTEJIbHO 33/1aHHOM LIeTH.
3) Tonbko GpU3NUECKUMH JaHHBIMH 00 0OBEKTE.
4) TlapameTpaMu OKPY>KarOIICH CPEIbI.

11. U3meHeHHe cOCTOSTHUS 00beKTA 0TOOPaXKAaeTCsl B BUJIE ...
1) Cratudeckoit MoIeH.
2) JleTepMUHUPOBAHHOM MOJIEIH.
3) luHamMu4ecKoi MoJIeIu.
4) CToxacTUuecKorl MOJICITH.

12. ®a30B0€e NPOCTPAHCTBO ONPeEALIACTCH ...
1) MHOXXECTBOM COCTOSIHUH OOBEKTa, B KOTOPOM KaXKJI0€ COCTOSHHE OMPEAeNseTCs TOUKOU ¢

KOOpJIMHATaAMH SKBUBAJIEHTHBIMH CBOMCTBaM 00bEKTa B PUKCUPOBAHHBIM MOMEHT BpEMEHH.
2) KoopauHatamu cBOMCTB 00beKTa B (PUKCUPOBAHHBIH MOMEHT BPEMEHHU.
3) JIByMepHBIM IPOCTPAHCTBOM C KOOPJIUHATAMH X,Y.
4) JInHEHBIM IPOCTPAHCTBOM.

13. ®a3oBas TPaEKTOPHA ITO ...
1) Bextop B nossipHO#i crucTeMe KOOpAUHAT.
2) Cnen ot nepemenieHus (Ha30Boil TOYKU B (ha30BOM MPOCTPAHCTBE.

3) MonoToHHO yObIBaromas (GpyHKITHSI.
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4) CunycounaaibHass KpUBasi C paBHBIMHM aMIUTMUTYJaMH U 9acTOTOM.

14. Touka Oudypkamnum 3T0...
1) Touka ¢a30Boil TpaCKTOPUH, XaPAKTEPU3YIOIIAsi H3MEHEHUE COCTOSIHHUS O0BEKTA.

2) Touka Ha TPAEKTOPUHU, XaPAKTEPU3YIOIIasi COCTOSTHUE IMTOKOSI.
3) Touka (a30BO TPACKTOPHH, IPEAMIECTBYIONIAS PE3KOMY U3MEHEHHUIO COCTOSIHUS 00BEKTA.

4) Touka paBHOBECHS.

15. lexommno3uuusi 3710 ...
1) Iporieaypa pa3inoxkeHus IEJIOTO Ha YaCTH C IENIBI0 OMMCAaHUS O0BEKTA.

2) [Iponienypa oObeAMHEHUS YacTeil 00BEKTA B LIEJIOE.
3) I[Ipouenypa u3MeHEeHHsI CTPYKTYPbI 00BbEKTA.
4) Ilponeaypa COpTUPOBKH YacTeld 0ObEKTa.

16. YcraHoB/IeHHe PABHOBECHSI MeAYy NPOCTOTON MOAEIN U Ka4eCTBOM 0TOOpaKeHUs!
00beKTa HA3bIBAETCH. ..
1) duckperuzarueiit Moiemy.
2) AnroputMu3anyen MoJIeH.
3) JIuneapu3zanuei MOJCIIH.
4) Uneanuzanueit Moaemnu.

17. UMuTaumoHHOE MO/1eJIMPOBAHHE ...

1) Bocipou3Boaut pyHKIIHMOHMPOBAaHUE OOBEKTA B IPOCTPAHCTBE U BPEMEHHU.

2) MogenupoBaHue, B KOTOPOM  peanu3yercs  MoOJelb, NPOU3BOJAIIAs  IPOLECC
(GYHKIIMOHUPOBAHMS CUCTEMBI BO BPEMEHH, a TaKKE UMHUTHPYIOTCS 3JIEMEHTApHBIC SBIICHUS,
COCTABJISIFOLIUE TIPOLIECC.

3) MoaenupoBaHue, BOCIPOU3BOISIIEE TOIBKO (GU3NUECKUE TPOIIECCHI.

4) MoaenupoBaHue, B KOTOPOM peaibHbIe CBOMCTBA O0BEKTA 3aMEHEHBI 00BEKTaMU — aHAJIOTAMHU.

18. [InanupoBaHue IKCIepUMEHTAa HEOOXOAUMO JI. ..
1) Tounoro nmpeanucanus AEHCTBHUM B Ipoliecce MOAECTUPOBAHMUS.
2) BpiOopa uncia u yciaoBHU IPOBEAEHUS OMBITOB, HEOOXOJUMBIX U JTOCTATOUYHBIX UIS PELICHUS.

MOCTaBIEHHOM 3a/1a4M ¢ TpeOyeMOi TOYHOCTHIO.
3) BrinonHeHus 1iaHa SKCIEPUMEHTUPOBAHMS HA MOJIEIH.
4) CokpallleHHsI YUCIa OTBITOB.

19. Moaeab 1eTepMUHUPOBAHHAA ...
1) Marpuua, 1eTepMHUHAaHT KOTOPOW paBeH €IMHUIIE.
2) O6bexTUBHAs 3aKOHOMEpHAasi B3aUMOCBS3b U IPUUMHHASL B3aUMOOOYCIIOBIEHHOCTh COOBITHIL. B

MOJICJIA HE JTOTYCKAIOTCSI CITydaiiHbIe COOBITHSI.
3) Mopenb, B KOTOPOii Bce COOBITHSI, B TOM YHUCIIE, CIIyYaliHbIe paH)XHUPOBAHBI IO 3HAUUMOCTH .

4) CucreMa HeTIpeABUICHHBIX, CITy4YalHBIX COOBITHM.

20. IuckpeTu3anusi MoaeJM 3TO MPOLeaypa...
1) OtobpaskeHust cOCTOSTHUI 00BEKTa B 3aJaHHbIE MOMEHTHI BPEMEHHU.
2) [Ipouenypa, KOTOpasi COCTOUT B MpeoOpa30BaHUK HEMPEPHIBHONW HH(GOPMAIIUU B TUCKPETHYIO.

3) IIpouenypa pazneneHus 1eJI0TO HA YACTH.
4) [puBeaeHUS TUHAMUYECKOTO TIPOIecca K MHOXKECTBY CTATHUECKUX COCTOSIHHIA 00BEKTA.

21. CBOMCTBO, IPH KOTOPOM MOJEIH MOI'YT OBITh NOJHOCTHI0O HJIM YACTHYHO MCII0JIb30BAThCS

NPHU CO3JAHUHU APYTUX MOJEJICH. ..
1) YHuUBEpCaTBLHOCTBIO.
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2) HeompeneneHHOCTHIO.
3) HeusBecTHOCTBIO.
4) Cny4alfHOCTBIO.

22. HenpepbIBHO-1eTEPMUHHUPOBAHHbIE CXeMbI MOEJTUPOBAHMS ONPEAEISIIOT. ..
1) Maremaruueckoe ONHUCAaHWE CHUCTEMBI C TIOMOIIBIO HEMPEphIBHBIX (YyHKIUNA ¢ ydEToM
CIIy4aiiHbIX (haKTOPOB.
2) MaremMaTuyecKkoe ONHUCAHHWE CHUCTEMBI C IOMOIIBIO HEMPEepPhIBHBIX (QyHKIMA 0e3 yuéra
CIIy4aiHbIX (DaKTOPOB.
3) MaremaTtn4eckoe ONMCaHNue CUCTEMBI C TOMOIIBIO (DYHKIIMI HETIPEPHIBHBIX BO BPEMEHHU.
4) MaTtemaTHuecKOe OMMCAHUE CUCTEMBI C TOMOUIBIO AUCKPETHO-HETIPEPHIBHBIX (DYHKITUH.

23. IlorpemHoOCTh MAaTEMATHYECKOI MO/I€JIH CBSI3aHA C...
1) HecooTBeTcTBHEM (PU3UUECKOM peaTbHOCTH, TaK KaK a0COMIOTHAS NCTHHA HETOCTHKIMA! !
2) HeanekBaTHOCTBHIO MOJICIH
3) HeskOHOMUYHOCTHIO MOJIENTH
4) Heap(heKTUBHOCTBIO MOJICITH.

8.2 TunosBblie KOHTPOJIBHBIC 3aJaHusA HJIN HHbIC MaTepHuaJbl IJIA MnpoBeACHUSA
l'lpOMC)KyTO‘IHOifI aTrrecranmuu.

8.2.1 Bonpocsl k 3a4eTy

ITonstue mogenmu. CBOMCTBAa MOJEIIE.

MonenrpoBaHue Kak METO]] IIO3HAHMUSL.

MarepuranbHOe U UI€aIbHOE MOJIEITUPOBAHUE.

[lenenosaranue B MOACIMPOBAHUH.

IToHsATHA MaTeMaTH4eCKOW MOJIEIN U MOAEINPOBAHUS.

Krnaccugukanys MaTemMaTHuecKUx MoJiesiel IO OCHOBAHUIO B 3aBUCUMOCTH OT: CIOXHOCTH

00BEKTa MOJICJINPOBAHUSL.

[Ipumeps! CI0KHBIX U MPOCTHIX 00BEKTOM MOJIEITUPOBAHMUSL.

8. Omnepatop monenu. Kinaccugukarus MaTeMaTH4eckux MOJesel o OCHOBaHMIO B
3aBHCHMOCTH OT orepaTtopa Mojaenu. [Ipumepsr.

9. [Ilapamerpsl Mmojenu. Knaccuduxanus MaTeMaTHY€CKUX MOJIEel IO OCHOBAHHUIO B
3aBUCHMOCTH OT IapaMeTpoB Mojenu. [Ipumepsr.

10. Ilenu moxenupoBanus. Kinaccudukanus MaTeMaTHYeCKUX MOJIEel IO OCHOBAHHUIO B
3aBUCHUMOCTH OT LieJiel MojaenupoBanus. [Ipumepst.

11. Knaccudukaus MaTeMaTH4ecKUX MOJEIeH 10 OCHOBAaHHIO B 3aBUCUMOCTH OT METOJIOB
peanuzannu Mmoaenu. [Ipumepsr.

12. UccnenoBanue 00beKTa MOJCIMPOBAHHUS.

13. OmnmcarenpHas (KOHIETITya bHAs ) TIOCTAHOBKA 3319l MOJICITUPOBAHUSI.

14. Marematuueckoe GpopMyIHpoBaHue 3a1a4u MojienupoBanus. [Ipumepst. 3anaua Komu.

15. Bribop meToza penieHus MaTeMaTHUeCKOH 3aj1auu.

16. Peamm3sarnust MaTeMaTHuecKoil Moaean Ha OBM.

17. IIpoBepka MOCTPOCHHON MOJIENIN HA COOTBETCTBHE UCXOIHBIM MOJIOKEHUSIM U LENISIM.

18. Hcnonb30BaHue MOCTPOESHHON MOIENTH HA IPAKTUKE.

19. Moguens cripoca ¥ TIPeIIOKEHUS.

20. MaremaTnueckue Mosienu B 3koHoMHUKe. [Tpumeps! (Ha BBIOOD).

21. MopaenupoBaH#e B TEOPUU BBIOOpA U MPUHSATHS pemeHuid. [Ipumepsr (Ha BEIOOD).

22. TlonsaTue cTpykTypHOU MatemMaTuyeckor Mojenu. [locTtpoeHue CTpyKTypHBIX MOJIENIEH.
[Ipumepsl CTPYKTYpHBIX MOAENEH.

23. Jluneitnsie Moaenu. [TpuMepbl TMHEHHBIX MOAETICH.

24. TlonsTe 0 HEMMHEWHBIX MOJEIsIX. [IpuMepsl HEMTUHEWHBIX MOJIEIICH.

ok wdpE

~
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25. OcoOEHHOCTH UMHUTAIIMOHHBIX ITOJX0I0B B MOJICIMPOBAHUH.
26. Dranbl IMUTAIMOHHOTO MOACITHUPOBAHHUS.

3a4éT npoxoaAuT B (hopMe KOHTPOJIBHOTO 3aJIaHUsl, COCTOSAIIEro U3 2 3aJa4 U/UIN BOIIPOCOB.
8.2.2 IlpumepHbIe 32/1a4H1 K 3a4eTy

3ananmue 1. 3agaya o pa3MenieHMH TOPrOBbIX NPeICTABUTEIHCTB

ToproBas KoMmMmaHus peanu3yeT KOIHUPOBAIBHYIO TEXHUKY B HEKOTOPOM pPETHOHE.
Peanuzanuss W TeXHUYECKas IMOAJCPKKA OCYIIECTBIISICTCS 4epe3 TOProBbIE IMPEICTABUTEIbCTBA
KOMIIAaHUU B TOPO/Iax pernoHa. Bo3MoOXKHO OTKpBITHE MpEeACTaBUTENLCTBA B JHOOOM U3 6 ropooB
peruona. 'ooBble 3aTpaThl Ha cojep)kaHue mnpeacraButenscTBa coctasisitor 12 000 000 py6.
OO0beM mpoAak B KaXJOM TIOpOZAE 3aBUCUT OT YJAJIEHHOCTH OJIM)KaWIIero OT HEro TOProBOIO
MIPEJCTAaBUTEIIBCTBA M OLIEHUBAETCS AKCIEPTAMH IO TPEM KATETOPHSIM: «BBICOKHI», «CPEIHUI,
«Hu3kui». [Ipennonaraercs, 4ro yaaaeHHOCTh He Oosiee 100 kM BiiedeT BBICOKUI ypOBEHb MPOJAK,
ot 100 no 150 — cpennuii ypoBens, 6osiee 150 — auskwuii. [Ipeanonaraercst Takke, 4TO MOKyMHaTeNIN
OyAyT OpHMEHTHpPOBaTbCs Ha OJrKaiilliee NpPeACTaBUTENBCTBO. IJKCIEPThl OLEHWIM CpEeIHUi
roJIOBOM 00bEM MPOTHO3UPYEMBIX MPOAAX B IITYKAX Ui Kakaoit kareropuu (Tadmuna 5).

Tabnuna 5
I'opon Husknii Cpennuii Bricokuii
T'opon 1 500 600 700
I'opox 2 750 800 1000
T'opon 3 700 800 900
I'opon 4 450 650 800
l'opox 5 200 300 400
I'opox 6 300 350 450
Paccrostaus My TOpoJIlaMu B KM TIpuBeieHbI B Ta0umiie 6.
Tabnuma 6
I'oponl I'opon2 l'opon3 l'opon4 l'opon5 l'opon6
T'oponl 0 222 310 441 47 350
Topon2 222 0 89 241 186 123
T'opon3 310 89 0 146 255 82
T'opon4 441 241 146 0 376 178
T'opons 47 186 255 376 0 306
T'opon6 350 123 82 178 306 0

B kakux ropomax IenecooOpa3HO pa3MemiaTh TOPTOBBIE MPEACTABUTEILCTBA C IEIBIO
MaKCUMU3AINH CPETHEOKUTAEMOM TOI0BOM MPUOBLIN, €CITU CPEIHSSA MPUObUTH OT TIPOJIAXKH OHOM
enuHUIbl TexHUKU coctaiseT 30 000 py6.?

3aganue 2. 3a1aua CUHTE3a ONTUMAJIBHOM CUCTEMBI MapIIPyTOB

B ropone u okpecTHOCTSX MMeeTcs 8 MapUIpyTOB, MO KOTOPHIM IPEAINoaraeTcs ABM)KEHUE
aBTOOycoB. KOMIaHuu NpHCHUIAIOT CBOM pAacliEHKU Ha OOCIy)XKMBAaHUE Pa3IMYHBIX MapUIpyTOB
(manable TpUBeACHBI B Tabi.). Ecim B Tabmmie mpodepk, TO ATO O3HAYAET, YTO KOMITAHHS HE
Oepercss 3a OOCIIy’)KMBAaHUE JAHHOrO MapuipyTta. ['OpoacKkoil MyHUIMNAIUTET IOJKEH HPUHATH
pelIeHre O MPeI0CTaBICHUH KOMIaHHUAM MpaBa 00CITyKUBaTh JaHHbIE MApIIPYThI PU YCIOBHUHU:
1) KOMIIAaHUH J1al0TCA TOJIBKO T€ MapIIPYyThl, HA KOTOpPBIE OHA 3asBIsLIACh (YKa3blBajla LIEHY);
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2) Ka)KJIbIH MapIIpyT TOJDKEH 00CITYKUBAThCS KAaKOW-TO KOMIIAaHUEH;
3) KOMIIaHHUSI MOXeET 00CITy>KHBaTh HE OoJiee IByX MapUIpyTOB.

HeoOxoqumMo MUHUMH3UPOBATH OOIIYI0 CyMMY Ha OOCITYy)XMBaHHE JAaHHBIX MapUIPyTOB
(Tabmuua 7)

Tabmma 7

Kommanus M 1 M2 M3 M4 M5 M6 M7 MS

1 - 8200 7800 5400 - 3900 - -

2 7800 8200 - 6300 - 3300 4900 -

3 - 4800 - - - 4400 5600 3600

4 - - 8000 5000 6800 - 6700 4200

5 7200 6400 - 3900 6400 2800 - 3000

6 7000 5800 7500 4500 5600 - 6000 4200

IIkaja 1 KpUTEPHU OLIEHNBAHUSA Pe3yJIbTATOB 00y4YeHHUSs M0 JUCHHUILINHE (MOAYJIIO0)

IIIKAJIA 1 KPUTEPUHU OLEHUBAHMUS pesyabTaToB 06ydeHus (P0O) no aucnuniiviHe (MoAyJio)

OneHka 2 3 4 5
POwu
COOTBETCTBYWIINE
BU/ibl OLIeHOYH
CPeACTB
3HaHuA OTcyrcTtBue | PparmeHTapHbIe O61mue, HO He CdopmMupoBaHHbIe
YyCTHBIE U 3HaHUHU 3HaHUA CTPYKTYPUPOBaHHbIe | CHCTEMaTH4YeCcKHe
NHACbMEeHHbIe 3HaHUA 3HaHUA
OIpOCHI,
KOHTPOJIbHbIE
paboThl, TECTHI
Ymenus OtcyrcTtBue | B nesnom ycnewHoe, | B mesiom ycneniHoe, YcneuHoe u
NpaKTHYeCcKue yMeHUH HO He HO coJiep:Kaliee CUCTeMaTH4ecKoe
KOHTPOJIbHbIE CUCTeMAaTHYeCKOe | OTAesbHble NPo6esibl yMeHue
3aJlaHusl, yMeHue yMeHue (JonycKaeT
HanucaHue u HETOYHOCTH
3amuTa pedpepaToB HENPUHIUITHAIbHOTO
Ha 3a/laHHY10 TEMY xapakTepa)
HaBbIku OtcyTcTBHE Hannuue B nesiom, CdopmupoBaHHbIE
(Bs1apeHMs, ONBIT HaBBIKOB OT/eJIbHbIX cpopMHUpOBaHHbBIE HaBbIKU
AesATe/IbHOCTH) (B/lasieHU, | HABBIKOB (HaJMuKWe | HABBIKU (BJafeHUS), (By1apeHus),
otyet no HUP OTBITA) dparMeHTapHOro | HO HCIOJIb3yEMbIE HE npUMeHsieMble
OmbITa) B aKTUBHOU dpopMe MpU pellieHUu
EENER

9. PecypcHoe obecrieueHune:
9.1. llepeyeHb OCHOBHO¥ W IOMOJHUTEIbHO JIUTEPATYPHI:

a) OcHoBHas1 JIUTEpaTYpa:

1. Aunekcees, I'.B. UucinenHoe 3KOHOMHKO-MaTeMaTHUYECKOE MOJICTUPOBAHUE W ONTUMH3AIUS
[Tekcr] / T'.B. Anekcees. — CII6.: T'wopn, 2014. — 272 c.

2. Babemko, JI. O. MaremaTtnveckoe MOJEIHUpOBaHUE (PUHAHCOBOH JEATEIBHOCTH: y4eOHOE
nocodue [Tekct] / J1.O. Ba6emko. — M.: KunoPyc, 2016. — 224 c.
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11.

12.
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I'yceBa, E. H. Dxonomuko-maremaTrueckoe mozaenupoBanue [Texcr] / E.H. I'ycea. — M.:
®aunra, MIICH, 2017. — 216 c.

Kupkos, A.M. Maremarnueckoe MOJEIHPOBAHUE CHCTEM U IPOIECCOB: YdeOHOe mocooue
[Teker] / A.M. Xupxos, I'.M. INononpuropa, M.P. Llynynasa. — CII6.: Jlans KIIT, 2016. —
192 c.

Masanos, B.B., Uupkona, }0.B. Ceresbie urpsl [Tekcr] / B.B. Masainos, 10.B. Uupkosa. —
M.: OBC Jlans, — 2018. — 320 c.

Tpery6, U.B. Dxonomerpudeckue uccienopanus. [Ipaktuyeckue npumepsl [Teker] / U.B.
Tpery6. — M.: OBC Jlans, — 2018, — 164 c.

0) JonmosiHuTEIbHAS JIUTEPATYypA:

l'opnau, B.A., IllaxoB, B.I'. Maremartuueckoe MopenupoBanue. lloctpoenue mopenen u
yrciaennas peanusanus [Texcr] / — M.: OBC Jlaus, — 2018, — 292 c.

WBanoB, C.A. MogaenupoBaHue MpoLECCOB KOMMYHHUKAllMM B HAay4HOM COOOILECTBE.
VY CTOWYMBBIE CTATHCTHYECKUE PACIPEICICHHsI B KOMMYHUKAIIMOHHBIX cuctemax [Tekcrt] /
C.A. UBanos. — M.: Jlubpokom, 2017. — 120 c.

Kopob6os, II. H. MaTtemaruueckoe mporpaMMHpOBaHUE U MOJEIMPOBAHHE SKOHOMHYECKHX
mponeccos / [1.H. Kopo6os. — M.: JIHK, 2015. — 376 c.

Kyrapun, O.E. Martemaruueckoe MoJEIMpPOBAHUE TMPOU3BOJCTBEHHOTO W (PHMHAHCOBOTO
menemkmenTa [Teker] / O.E. Kyrapun. — M.: KnoPyc, 2013. —192 ¢

KOnun, C.B. MaremaTrka U 3KOHOMHKO-MaTemMarnueckue moaenu: yueonuk / C.B. KOnun. —
M.: Undpa-M, PUOP, 2016. — 376 c.

IOmarynos, M.I'. BBesienue B TEOpHIO AWHAMUYECKUX CHUCTeM: ydueOHOoe mocooue [Tekct] /
M.T". FOmarynos. — M.: Jlans, 2015. — 272 C.

Hepuounqecm/le NU31aHUA.

1.

akrwmn

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. IlepeyeHb JTUIIEH3HOHHOTO MPOrPaMMHOI0 obecrieyeHust (MpH HEOOXOAMMOCTH):
MS Office

9.3. [lepeuens npogeccHOHATBHBIX 023 TaHHBIX U HH(POPMANMOHHBIX CIIPABOYHBIX

cucTeM:

1. OBC wu3nmarenbctBa  «JlaHb»  [yucOHBIC, Hay4HBIE HW3JaHHUS, IEPBOUCTOYHHKH,
XYJIO’)KECTBEHHBIE TMPOU3BENCHUS PAa3IMYHBIX H3JATeNbCTB; KypHaubl]| : cait. — URL:
http://e.lanbook.com.

2. ObC «IOpaitt» [pazmen «BAIIA TIOAIIMCKA: y4yeOHukun u yuyeOHblE MOcOOuUs
usnarenbcTa «tOpaiit»]: caiit. — URL: https://www.biblio-online.ru/catalog/.

3. Hayunas 6ubanorexa MI'Y umenn M.B. Jlomonocoga: caiit. — URL: http://nbmgu.ru

9.4. llepeuens pecypcoB HHGPOPMALHOHHO-TEIeKOMMYHUKAIIMOHHOM ceTH « AUHTepHET»:

1. http://www.olap.ru — wuHQOPMAIMOHHBIA  OPTal, IOCBSIIEHHBIA  TEXHOJOTHIM
WHTEPAKTUBHON aHAJTMTUYECKON 00paboTKH
2. https://proglib.io — nndopmanmonnslii mopran «bubIMOTEKA IPOrPAMMHUCTAN

9.5. Onucanune MaTepuaILHO-TEXHHYECKOI0 0o0ecredeHns :

Jlnst mpoBenieHns 00pa3oBaTEIBLHOTO MpoLecca TpedyeTcs ayaAuTopus ¢ TpaHCPOPMUPYEMBIM
MPOCTPAHCTBOM, OOOpYyIOBaHHAs KOMIIBIOTEPOM ¥ IPOEKTOPOM, HEOOXOIUMBIMHU TSt
AeMoHcTpaluu npesentanuii. O0s3arensHOe nporpaMmmuoe obecrneuenne — MS Office.

10. MeToanyeckue yKkazaHusi VIl 00y4alOUIUXCsl 10 OCBOCHUIO THCHMIIIUHBI

B mpouecce m3yueHns Kypca oOydarommecs: 00s3aHbl COOMIOAATh JUCHUIUINHY, BOBPEMS
NPUXOJUTh HA 3aHATHS, JIeNaTh JIOMAIIHHUE 3a/1aHusl, OCYILECTBIISATh MOATOTOBKY K CEMHUHapam U
KOHTPOJIbHBIM pa60TaM, IMPOABJIATE AKTUBHOCTD Ha 3aHATUAX.

IIpu 3TOM Ba)kHOE 3HAuUEHHE MMEET CaMOCTOsTeNbHass padoTa, KOTOpas HalpaBieHa Ha
(dhopMHUpPOBaHKE y yYaIIeToCss YMEHUM U HaBBIKOB MPABHIIBHOTO O(OPMIICHUS KOHCIIEKTa U PabOTHI
C HUM, paboThI C JUTEPATypOH M 3JEKTPOHHBIMH UCTOUHUKAMHU MHPOpPMaLIUK, € aHaau3a, CHHTE3a
u 0000meHud. [l mpoBeneHUs CaMOCTOSITENbHOM paboThl OOyYaroUIMMCsl IPEIOCTaBIISETCS
CIHMCOK Y4eOHO-METOANYECKON JINTEPATYPHI.

11. Od6pa3oBaTebHbIE TEXHOJIOTHH
B nporuecce OCBOGHHMSI  JUCHMIUIMHBI  «Maremarudeckoe MOJICITUPOBAHHE
MHTEJUIEKTYyalIbHBIX CUCTEM» UCIIOJIB3YIOTCS CleAyIole 00pa3oBaTelbHbIe TEXHOIOTHH:

1. Cmanoapmusie memoowl 0OyueHus:

— JICKIUH;

— CEeMHHaphbl;

— MHUCHMEHHBIE UM YCTHBIC JOMAIITHHE 3a/1aHuUs;

— KOHCYJIbTAllUM MPENoiaBaTeliei;

— CaMOCTOsITeNbHAsE paboTa CTYACHTOB, B KOTOPYIO BXOJHUT OCBOCHHE TEOPETUYECKOTO
MaTepuaa, MoAroTOBKAa K CEMHUHApaM, BHIIMTOJTHEHNE YKA3aHHBIX BHIIIEC MUCHbMEHHBIX PadoT.

2. Memoowl 0Oyuenus ¢ npumeHenuem UHMepaKkmusHulx popm 00paz08amenbHbIX
MexHonocUull:
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MI'V umenu M.B.JIomonocoBa Pabouast nporpammMa TucHuILIMHBEL «MareMaTHyeckoe
MO/JIEITMPOBAHNE HHTEIUIEKTYaIbHBIX CUCTEM)
— aHaJu3 JCJIOBBIX CUTYallMil HA OCHOBE KENC-METO/Ia U UMUTALMOHHBIX MOJENEH;
— KPYTJBIC CTOJIbI;
— 00CYy’XJIeHHE MOATOTOBJICHHBIX CTyIeHTaMH pedeparos,;
— TI'PYHOIIOBBIC JUCKYCCHU U ITPOCKTHI,
— 00CYyXJIeHHE PEe3yIbTaTOB padOTHI CTYICHUECKHX UCCIIEA0BATEIILCKUX TPYII.

12. SI3bIk mpenogaBaHus.
Pycckui.

13. ABTOp (aBTOPBI) MPOrpaMMBblI.
Kocopykos O.A., nmpodeccop, A.T.H.

14. TlpenoaaBare.nb (penoaaBaTe/in) NPOrpaMMbl.
Kocopykos O.A., npodeccop, A.T.H.
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