1. MecTo ¥ HeJHu AUCHUIIHHBI (MoayJs) B cTpykTtype OITOII

JucuumirHa «MatemaTuyeckoe 1 MMUTAMOHHOE MOJEIMPOBAHNE» OTHOCUTCS K BapUaTHB-
HOil wactu bnoka 1 «ductummuael (Mogynu)» OIIOIl mo mampasnenuto moarotoBku 09.03.03
«[Ipuknannas napopmaTuka» (kBaaudukanus (cTeneHs) «0akanaBp») CleNUaIbHOCTH (CIEeUaIN-
3anum) "[lpuknagnas nHpopmMaTUKa B SKOHOMHKE M yIIPaBICHUH" U 00s3aTellbHA U1 OCBOCHHS Ha
TpETheM ToTy 00ydeHus (5 cemecTp).

LenssMu ocBOeHUs1 AUCHHUILINHBI SABJISIIOTCH:

b cDOpMI/IpOBa.HI/Ie CHUCTEMBI 3HAHUU U IMPAKTUYCCKUX HABBIKOB 110 pa3pa60TKe HUMHUTAIUOHHBIX
MoJiee SKOHOMHUYECKUX MPOIIECCOB U OOBHEKTOB;

b Hpn06peTeHHe HAaBBIKOB HWMHUTAIITUOHHOTO MOJACIIMPOBAHUA 3SKOHOMHUYCCKUX MPOLECCCOB,
YMEHHH BBIOUPATH U MPUMEHITh MAaTEMAaTUYECKUE U KOMIIBIOTEPHBIE METOIbI, KOMMYHHUKAI[MOHHBIE
cpcacTBa u I/IH(bOpMaI_[I/IOHHBIe TCXHOJIOTHUH B TPOLECCEC BBIMTOJIHCHUS NPAKTUICCKUX pa60T, a TaK¥XKeC
B TTOCenyIomei mpoecCuoHaIbHON EATeTLHOCTH.

2. Ilnanupyemble pe3y/jbTaTbl 00y4YeHHMsl MO JMCHHUIIMHE (MOIYJI0), COOTHECEHHbIE C
IVIAHNPYEMbIMH pPe3yJIbTATAMH OCBOCHHUsI 00pPa30BaTeJIbHOI NPOrpaMmbl (KOMIeTeH-
MMM BbIIIYCKHUKOB)

®opmupyemsble IInanupyemMble pe3yJbTaThl 00y4eHHs 0 AUCHHUILINHE (MOTYJIIO0),

KOMIIETCeHIIUH XapaKTepusywinue 3ranbl GopMHPOBAHUS KOMIIETEHIU
OIIK-2 cnocoOHOCTh aHAIM3U- | 3HATH METOJbI CHCTEMHOI'O aHAJIM3a, MaTeMaTHUYECKOr0 M UMHTALMOH-
poBathb COIIMANBHO- | HOTO MOJEJIMPOBAHUS A aHAJIN3a CONMAILHO-3KOHOMUYECKHUX 3a4ad U

OKOHOMMHYCCKHUE 3aaadd HU IIPO-
ECChI C TPUMCHCHHUEM METOI0B

MPOIIECCOB;
yMeThb:

CHUCTCMHOI'0 aHAaJIM3a U MaTrcMa-
TUYCCKOI'0 MOACIINPOBAHUA

Y1 ananu3upoBaTh COMMATBLHO-IKOHOMHYECKHE 3a]Ja4H U TIPOIECCHI;

Y2 pemate 3amaun MaTeMaTHYECKOTO M UMHUTAIIMOHHOTO MOJEIIMPOBA-
HUS;

Buaangern:

Bl KOMIIBIOTEPHBIMU  TEXHOJOTUSIMU ISt
SKOHOMHMUYECKHX 3a7a4 U MPOIIECCOB;

B2 xoMIbIOTEpHBIMU TEXHOJOTUSIMU JUISl PEIlEHUs 3aJady MareMaruye-
CKOT'O ¥ IMUTALlHOHHOT'O MOJICTTUPOBAHUSL.

3HATH CIIOCOOBI IPOTPAMMUPOBAHHUSI IPUIIOKCHHUS U CO3AAHUS TIPO-
rpaMMHbIE IPOTOTHUIIBI PELLICHHUS IPUKIIAIHBIX 3a/a4;

YMeThb: IPOTPAMMHPOBATH MPUIIOKESHHS U CO3/1aBaTh MPOrPAMMHBIE
MIPOTOTHITHI PENICHWMSI IPUKIIATHBIX 3189

BJIa/IeTh: METOIaMH NIPOTPaMMHUPOBAHUS TIPHIIOKEHHUS U CO3/IaHuUs TIPO-
TpaMMHBIE TIPOTOTHUIIHI PEIICHHUS PHUKIIATHBIX 3a71a4

aHajaIu3a COLHAJIbHO-

ITK-8 criocoGHOCTB TIporpam-
MHPOBATh NPUIOKCHHUS U CO-
3IaBaTh IPOTrPAaMMHBIC TIPOTO-
THIIBI PEILICHAS IPHKIIaIHBIX
3amaq

3. CTpykTypa H coJep:KaHHe THCHUILUIMHBI «MaTreMaTHyeckoe 1 MMHTALIMOHHOE MoJIe-
JIMPOBaHHEe»

O0beM TUCHMIUIMHBI TIpU OYHOM (opMe OOydeHHUs: COCTaBISET 6 3aYETHBIX EIUHMII, BCETO
216 ygacoB, 3 KOTOpHIX 82 yaca — KOHTaKTHas paboTa oOydaronuxcs ¢ npenojaaBarenem (32 vaca -
3aHATHUS JICKIIMOHHOTO THMa, 48 YacoB - 3aHATUS CEMHHAPCKOTO THIa (CEeMUHAphl, HAYYHO-
MPaKTUYECKHUE 3aHATHSI, Ta0OpaTOpHBIC PAOOTHI U T.I1.), 2 Yaca KOHTPOJIb CAMOCTOSTEIILHON padOThI),
54 gaca — MeponpuUATHS IPOMEKYTOUHOU aTTecTaruu, 80 4acOB COCTABIISIET CAMOCTOsITeNbHAs pabo-
Ta oOyvaromuxcs. @opMa MPOMEKYTOUHON aTTECTAIIUN — K3aMEH.

CO,Z[GD)KaHI/Ie JUCITUITIIMHBI (MOI[VJ'DI)
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Tema 1. [Ipumenenue
MMHTALMOHHEBIX CUCTEM B
24 3 5 8 6
SKOHOMMYECKHUX MCCIIEIO-
BaHHUAX
Tewma 2. BeposaTHOCTHO-
CTaTUCTUYECKHE METOIBI
24 4 5 9 6
MOICTUPOBAHHS SKOHOMH-
YECKUX CUCTEM
Tema 3. dunancoBoe Mo-
JIeIUPOBAaHHUE IS pele-
P P 24 3 6 9 6
HUS 327124 (PUHAHCOBOTO
MEHEKMEHTA
Tema 4. IMmuTtarimonHoe
MOJCIIMPOBAaHKE JIJIs aHa-
AACITHP a 24 4 5 9 6

Jin3a pPUCKOB MHBCCTUIIU-
OHHBIX IIPOCKTOB

Tema 5. TexHoJIOTHS NUMU-
TaIMOHHOTO MOJIEITHPOBa- 24 3 5 8 6
Hus B cpene MS Excel

Tema 6. IIporpaMMHBIii
Komruiekc «Project
Expert» kak cpenctso ¢u-
HAHCOBOT'0 UMHTAIMOHHO- 24 4 6 10 6
T0 MOJICIIUPOBAHUS U aHa-
JIM3a HMHBECTHIIMOHHBIX
MPOCKTOB

Tema 7. OCHOBHBIE CO-
CTaBHbBIE YaCTH MPO-
rpaMMHOI0 KOMILIEKca 24 3 5 8 6
«Project Expert» u nops-
JIOK pabOTHI ¢ TPOrPaMMOK

Tema 8. PazpaboTka nHBe-
CTHIIMOHHOTO MPOEKTA
TPEINPUATHS C IPIMEHE-
HHeM makeTa Project 24 4 5 9 6
Expert. IToctpoenue ¢pu-
HAHCOBOW MMUTAIIMOHHOM
MOJICJIU TPEAMPUSITHUS

Tema 9. Ananus 3¢ dek-
THUBHOCTH TEKYIIIEH U TIep-
CIIEKTUBHOM JIeATEIbHOCTH

22 4 6 10 6
npennpusitus. [loaroroBka
Ou3Hec-TUIaHa WHBECTUIH-
OHHOTO MIPOEKTA
Kontpons camoctosresns- 2 2
HOU pabOTHI
IIpomexxyTouHas arTecra- 54

LM - DK3aMEH

Hroro 216 32 48 82 54




Tema 1. [IpuMeHeHe HMUTAIIMOHHBIX CHCTEM B JKOHOMHMYECKHMX HCCJIeJOBAHUSX.

IlonsiTHE Y5KOHOMHMKO-MAaTEMAaTUYECKOU Moenu. Poiab Moziesield B 5)KOHOMHUYECKON TEOPUH U
npuHATAN pemeHnii. CTpyKTypa CHCTEMbl SKOHOMHKO-MaTeMaTHYeCKHX Mojenei. TpeboBanwus,
peIbsIBIsEMbIe K MaTeMaTHYeCKUM MozelsiM. Kiaccudukanus SKOHOMUKO-MAaTEMAaTHUECKUX MO-
neneit. OCHOBBI pa3pabOTKN UMUTAIIMOHHBIX Mojieseit. [IpeanochuIky UCTIOIb30BaHUST UMUTAIIMOH-
HBIX CHUCTEM B SKOHOMMUYECKHX HcciaenoBaHusAX. CTaTUCTUYECKOE UMUTALMOHHOE MOJEINPOBAHUE,
KAaK METOJI aHaJIM3a S3KOHOMHUYECKUX CUCTEM. DTalbl KOHCTPYUPOBAHUSI HMUTALMOHHBIX CUCTEM.
Tema 2. BeposITHOCTHO-CTATHCTHYECKHE METOIbl MOJEJIMPOBAHNS IKOHOMHYECKHUX CHCTEM.

OCHOBBI BEpOSITHOCTHBIX METOJOB aHAJIN3a W MOJCIMPOBAHUS IKOHOMHYECKUX CHUCTEM.
Crnyuaitabie coObiTus, BenuunHbl u QyHkuuu. [lonstue BepostHocTU. [loHATHE YHKIIUM pacmpe-
JIETICHUS] BEPOSITHOCTEN ciyyaiiHOM BennuuHbl. [ITOTHOCTH pacnpenenenus: BepositHocTeil. Yucno-
BbIE XapPaKTEPUCTUKH CIIy4dailHbIX Benn4MH. CTaTUCTUYECKAs OLIEHKA 3aKOHOB paclpeeieHus CIy-
YalHbIX BeIWYUH. OCHOBHBIC 3aKOHBI PACTPENEICHUIN CIy4ailHbIX BEJIMYHMH. 3aKOH HOPMaJbHOIO
pacnpenenenus BeposiTHocTel. [ToHsTHE cTOXacTHYECKOM MOoJenH. AHAIIU3 CTOXAaCTUYECKON Mojie-
v ¢ mpuMeHeHueM Metoja Monte-Kapio. [ToctpoeHne uMHUTalIMOHHONW MOJENH C UCTHOJIb30BAHU-
€M. JIaTurKa CIIy4ailHbIX YUCEI.

Tema 3. ®uHaAHCOBOE MOJIEJTUPOBAHNE /1JIsl pellleHHs 327124 (PMHAHCOBOTO MEHEIKMEHTA.

[Ipumenenne (UHAHCOBOTO MOAEITUPOBAHUS JJIsl PEIICHUS WHBECTHIIMOHHBIX 3amad. Oc-
HOBHBIE MOHATUS 00 MHBECTULIUAX, MHBECTUIIMOHHON MOJUTHKE HA MPEANPUITUN U METO/IaX OILICH-
KM WHBECTUIIMOHHBIX MPOEKTOB. MHBECTUINH KaK JCHEXKHBbIC IMOTOKH, MPUMEHEHHE (UHAHCOBOTO
MOJEJINPOBAHUS JJI OLICHKH JACHEXKHBIX MOTOKOB. OCHOBHBIE MTOKA3aTENIN S3KOHOMUYECKON OLEHKH
WHBECTUIIMOHHBIX MPOEKTOB, Kak 0a3a 11 puHaHCcOBOro MonaenupoBanus. [IpumeHenne puHaHCcO-
BOTO MOJIETTUPOBaHUs I aHanu3a 3((HEKTUBHOCTH WHBECTUIMOHHBIX MPOEKTOB B YCJIOBMSIX HMH-
Gusanun.

Tema 4. UMuTaMOHHOE MOJeJMPOBAHME VIS AHAJIN3a PUCKOB HHBECTUIIMOHHBIX NPO-
eKTOB.

OO6mas KoHLeNnuus pucka. Busipl npeanpuHUMAaTenbCKOro pucka. MeToasl KOJTU4eCTBEHHO-
ro aHajn3a S3KOHOMHYECKUX PUCKOB. PUCKM MHBECTULIMOHHBIX MPOEKTOB. METO/Ibl aHATN3a PUCKOB
MHBECTUIIMOHHBIX IIPOEKTOB. MeToMKa U3MEHEHHS JEHEKHOro NMOTOKa. PUCk, accouunpyemslii ¢
OT/IENIbHBIM aKTUBOM. /[MCKOHTHpOBaHUE MO TEKYIIEeW CTOUMOCTU. MiMuTanmonHas MoJenb OLEHKH
pucka. IMuTanimoHHoe MoJeIMpoOBaHUe U BIMSHUE PUCKOB HA 3(PPEKTUBHOCTh MHBECTULIMOHHBIX
poekToB. KoandecTBeHHBI aHAN3 PUCKOB MHBECTUIIMOHHBIX MPOEKTOB C HCIOJIL30BAaHUEM (PU-
HaHCOBBIX PpyHkiuit MS Excel.

Tema S. TexHO10rUs MMHTALMOHHOTO Mo/lesinpoBaHus B cpeae MS Excel.

Crioco0sI pa3pabOTKH UMHUTAIMOHHBIX AKCIIEpUMEHTOB B cpeae MS Excel. Umutanmonnoe
MOJICIMPOBAHUE C MPUMEHEHHEM MaTeMaTHYECKnX U crarucThudeckux ¢yakuuii MS Excel. UmuTa-
LU C UCIOJIb30BAaHUEM MHCTpyMeHTa «['eHeparop cilydallHbIX ducen». lIpoBeneHne MMUTALMOH-
HOTO PKcriepuMenTa B cperie MS Excel nnst ananusa pucka HHBECTUITMOHHOTO TipoekTa. [IporpamMmma
«[Taker ananuza». CTaTUCTUYECKUNA U BEPOATHOCTHBIN aHAIU3 PE3yJIbTaTOB MMUTALIMOHHOIO JKC-
nepuMeHTa. OnucarenpHas CTATUCTHKA, KAK MHCTPYMEHT aHalIM3a JaHHbIX. IHCTpyMEeHT aHanu3a
naHHbIX «Koppensiusi».

Tema 6. [Iporpammublii kommieke «Project Expert» kak cpeacTBo (pMHAHCOBOI0 MMHTAIU-
OHHOT'0 MO/IEJIMPOBAHMSA M AHAJIN32 HHBECTHIMOHHBIX MPOEKTOB.

Crpykrypa OusHec-miaHa. Ponb OromKkeTHpoBaHUS B IMpoliecce MIaHUPOBAHUS U yIpaBlie-
Hus. Mogens punancoBoro ruianupoBanus. OcHOBHbIE (pyHKIIMK GUHAHCOBBIX Mojenel. Peannza-
U JUHAMUYECKOM HMMHUTALMOHHOW MOJENIN JACHEKHBIX IOTOKOB B MPOrPaMMHOM KOMILIEKCE
«Project Expert». OcHOBHBIE 3a/1auH, pemiaeMble ¢ oMo1bio Project Expert.

Tema 7. OcHOBHBIE COCTaBHbIE YACTH MPOrpaMMHoro komijiekca «Project Expert» u nops-
AOK padoThl ¢ MPOrpaMMoOii.

Crpykrypa Project Expert. OCHOBHBIE COCTaBISAIONINE OJOKH MPOTPAMMHOTO KOMILICKCA.
bnox mozpenupoBanus. biok renepanmu puHaHCOBBIX JOKyMeHTOB. biok ananmusa. biok rpynmnu-
pOBaHUs MPOEKTOB. blIOK KOHTPOJIS peanu3anuu npoekta. I'eneparop oryera. [lociaegoBarenbHOCTh
neiictBuil pu padote ¢ nporpammoii. [Toctpoenue monenu. Pazpabotka crpareruu puHaHCUPOBaA-
HUA npeanpusatus. AHanu3 3¢GeKTUBHOCTH npoekTa. dopmupoBanue oTdera. Havamo paboTel u
ocHoBHOE MeHIo Project Expert. Coznanue HoBoro npoekrta. CTaHgapTHBIH mabI0H MpOeKTa.



Tema 8. Pa3zpaGoTka HHBECTHIIMOHHOTO MPOEKTA NMPEANPHUATHSI ¢ TPUMEHEHHEM MaKe-
Ta Project Expert. I[locTpoenune ¢puHAHCOBOH HMUTAIIMOHHOMH MO/Ie/IM MPeINPUATHS.

MopenupoBaHue OKPYXKaIOIIeH Cpeapl M JICHS)KHBIX IMOTOKOB Tpennpusatus. Pa3zpaborka
MHBECTUIMOHHOTO IIaHa MpoekTa. MoenrpoBaHue ONepallMoHHOro miaHa koMnanuu. Onpenene-
HUE cXeMbl (pMHaHCUpOBaHUs MpeAnpusaTus. OneHKa BO3MOXHOCTH U 3((GEKTUBHOCTH TIpUBIIEYE-
HUS JCHEXKHBIX CPEICTB M3 PA3JIMYHBIX MCTOYHHUKOB. OIpeneneHue NEHEKHBIX CPEACTB Ha Iep-
crekTuBy. lIponrpsiBanne pa3auyHBIX CLIEHAPUEB Pa3BUTHS NpeanpusaTHs. BappupoBaHue 3Haue-
HUH (paKTOPOB, BIUAIOMINX HA (PMHAHCOBBIC PE3yIbTATHI.
Tema 9. Ananu3 3¢ GeKTUBHOCTH TeKYylllell U NMepCneKTUBHOM JAesATeJbHOCTH NMpeanpUusATHS.
IToaroroBka OM3Hec-NJIaHA MHBECTHIIMOHHOIO NPOEKTA.

dopmHupoBaHUE CTaHIAPTHBIX (PMHAHCOBBIX NOKYMEHTOB. Pacuer (hrHaHCOBBIX mMOKa3aTe-
neid. AHanu3 3(p(GEeKTUBHOCTH TEKYILEH M MEePCIeKTUBHOM NesTeNbHOCTH npeanpustus. [Iposene-
HUE aHallu3a YyBCTBUTENbHOCTU MpoekTa. Co3nanue rpadukoB u auarpamm. GopmupoBaHue Ouz-
Hec-IlJIaHa MHBECTULIMOHHOTO MTPoeKTa. POpMUPOBAHUE U N1€YATh OTYETOB.

4. OoOpa3oBaTe/ibHbIE TEXHOJIOTHH
Crneuunduka quctuuminHel «MaTemMaTH4eckoe ¥ MMUTAI[MOHHOE MOJEITUPOBAaHUE» OIpese-
JsIeT HeOOXOMMOCTh OoJiee MIMPOKO MCIIOJIb30BaTh HOBBIE 00pa30BaTENIbHBIE TEXHOIOTUH, HAPATY
C TPaJWLUMOHHBIMU METO/IaMH, HaIlpaBJICHHBIMH Ha (popmupoBaHUEe 0a30BBIX HABBIKOB MpPaKTHYe-
CKOH JESITeNTbHOCTH C UCIIOJIb30BAHUEM MPEUMYIIIECTBEHHO (PPOHTATBHBIX (hopM paboTsl. [Tpu 00y-
YEHHUH UCTIONB3YIOTCS CeAyIolIe 00pa3oBaTelbHbIe TEXHOIOTHHU:
- Texnonorus pazHoypoBHeBoro (auddepeHurpoBaHHOr0) 00yYEHHS — MPEINOIaracT OCyIIecTB-
JICHHE MO3HABaTENIbHOMN JEeSATeIbHOCTH CTYJACHTOB C YU4ETOM UX MHAMBHUAYaAJIbHBIX CIOCOOHOCTEH,
BO3MOKHOCTEN U UHTEPECOB, OO UX PEAIU30BBIBATH CBOM TBOPYECKUM IIOTEHIIHAAIL.
- Texnomorus MOAYIbHOTO OOY4YEHUS — MPELyCMaTPUBAET JAEJICHUE COJCp>KaHUS AUCLUILIUHBI Ha
JIOCTAaTOYHO aBTOHOMHBIE pa3ziebl (MOAYIN), UHTETPUPOBAHHBIE B 00U KypC.
- IlpoekTHas TeXHOJIOTHUA — OPUEHTHPOBAHA HAa MOJEIMPOBAHHE COIMAIBHOIO B3aUMOJEHCTBUS
yYaIIUXCs C LEJIbI0 PELICHUs 33aJau, KOTOpasi ONpeesieTcsl B paMKax MpogecCuOHaIbHON MOATO0-
TOBKU CTYJEHTOB, BbIAENSSA Ty WIM UHYIO IPEIMETHYIO0 00JacTh. Vcronb30BaHne MPOEKTHOMN Tex-
HOJIOTHH CHOCOOCTBYET pealu3alliil MEXIUCIHUILUIMHAPHOTO XapaKTepa KOMIETEHIUH, hopMHUpy-
IOIINXCS B TIPOIIECCE OOyUCHUS.
- TexHonorust 00y4eHHs B COTPYJHHUECTBE — PEANU3YeT UJCI0 B3AUMHOTO O0YUYCHHUSI, OCYILIECTBIISAS
KaK MHJIMBUyaJbHYIO, TaK U KOJUIEKTUBHYIO OTBETCTBEHHOCTh 32 pelIeHHe yUeOHBIX 3ajau.
Peanu3anus KOMIIETEHTHOCTHOTO U JIMYHOCTHO-AEATEIBHOCTHOTO IMOJX0/a C MCIOJIb30Ba-
HUEM IEePEUNCICHHBIX TEXHOJIOTUN MpeycMaTpUBaeT akKTUBHbBIE U UHTEPAKTUBHBIE (hOpPMBI 00yue-
HUS, TaKhe KaK pa300p KOHKPETHBIX CUTYaIli, KOJUIEKTUBHAsS MBICIUTEIbHAS JESTEIbHOCTD, JHC-
Kyccuu, paboTa HaJl IPOEKTaMH Hay4YHO-UCCIIEA0BAaTENILCKOTO Xapakrepa u T. 1. [Ipu 3Tom 3aHsaTHs
C UCIOJIb30BaHUEM MHTEPAKTUBHBIX (HOPM cOCTaBIAIOT HE MeHee 20% BceX ayJAMTOPHBIX 3aHSATHH.
KommiekcHoe Hcmonb30BaHue B yUeOHOM IMPOIECCE BCEX BBIIIEHA3BAHHBIX TEXHOJOTHH CTUMY-
JUPYIOT JTUYHOCTHYIO, UHTEIJIEKTYalbHYI0 aKTUBHOCTh, PAa3BUBAIOT [MO3HABATENbHbBIE MPOIIECCHI, CIO-
COOCTBYIOT JOPMHUPOBAHUIO KOMITETEHITNI, KOTOPBIMH JTOJDKEH 00JIaaTh Oy Iy CIICIIHAUCT.

S. Yu4eOHO-MeTOAMYECKOE O0ecIedeHre CAMOCTOATENbHOI PadoThl 00y4aOIIMXCS

CamocrosiTenpHas paboTa CTYJICHTOB OPraHU3YETCsl Ha OCHOBE IIEJIEH M 3a7a4 MPOTPaMMBbl
Kypca «MaremaTuueckoe 1 UMHUTAlMOHHOE MOJEIMPOBAHUE». B BBOJAHON JIEKLIMU NIPENOAABATEIb
JIOBOJUT JI0 CTYJECHTOB COJIEpKAHHUE MPOrpaMMbl Kypca, YTO JOJKHBI 3HATh U YMETh BBIITYCKHUKH
WHCTUTYTA 110 IaHHOH AMCIMILINHE, MPUBOANT JIUTEPATYPY AJISL CAMOCTOSATEIHHONU pabOThI CTY/ICH-
ToB. Kpome Toro, mpenonaBarenb odpariaeT BHUMaHUE CTYJICHTOB Ha W3Y4YEHUE JOTOTHUTEIBHBIX
JUTEPATYPHBIX UCTOYHUKOB MPU MPOBEJACHUU BCEX BUAOB 3aHATHM, YKa3bIBasi aBTOPOB, HAUMEHO-
BaHHE, U3JATEIILCTBO, 'O/l U3aHUS U HOMEpPA CTPAHHUIIBI HICTOYHUKOB, KOTOPhIE HEOOXOIMMO U3Y-
YUTH CAMOCTOSATEIILHO.

KoHTponp Hang camMocToATEenbHOM paboTOW CTYIAEHTOB MperojaBaTellb OCYIIECTBISET Ha
MPAKTUYECKUX 3aHATHUSX.

[To xaxmoil TeMe CTyOEHTHhI YacThb BPEMEHH, OTBEJICHHOI'O HA CAMOCTOSITEILHYIO padoTy,
MOCBSIIAIOT U3YYEHUIO JICKIUI U JIUTEPATYPHI C LETbIO U3YUEHUS TEMBI.



Texyias arrectanus CTyA€HTOB IPOU3BOAUTCS B IUCKPETHBIE BPEMEHHbIE HHTEPBaJIbI IIpe-
Mo/JaBaTeNIeM, BEAYIIUM IPAKTUYECKUE 3aHATHUS MO AUCHUIUIMHE. OTAENbHO OLIEHUBAIOTCA JIWY-
HOCTHBIE KauecTBa CTYJEHTa (aKKypaTHOCTb, MCIIOJHUTEIbHOCTh, MHUIIMATUBHOCTH), JAOMAIIHEE
3ajanue. [IpoMeKyTOUHbII KOHTPOJIb 1O pe3yibTaTaM 4 u 5 ceMecTpa 1o AUCHUIUIMHE TPOXOAUT B
dbopMe 3K3aMEHOB, BKIIIOUYAIOLIETO B C€0sI OTBET HA TEOPETUUYECKUE BOIPOCHI U BBITIOJIHEHUE MPaK-
TUYECKOT0 33/IaHUs TI0 TUCLHUTLIINHE.

Bubl caMocTosITEIbHON Pa0d0ThI CTYICHTA H €€ TPYI0eMKOCTh

HJ}@H Busl caMocTosATEIBHON paObOTHI TpymoeMKoCTh B 4acax
1 IMouck nupopManuu B yaeOHOMH TUTEpaType, TOMOIHUTEIHHBIX UCTOYHUKAX U 46
WuTepHeT-pecypcax
2 BrImosiHeHHE CaMOCTOSITETLHBIX MPAKTHIECKUX 3aTaHAN 36
3 KommproTepHoe TecTHpoBaHue 26
4 Harmmcanue pedepara 16
Bcero 124

Tema 1. HpnMeHeHne HMHUTAIIUOHHBIX CHUCTEM B JKOHOMHUYECCKHUX HCCJICI0BAHUAX.

Jlst camocTosTensHON PaboThI MpeiaraeTcs mpopadboTka ydeOHOU TUTepaTypsl, padoTa ¢
AOMOJIHUTCIIBHBIM TCOPECTUYCCKUM MATCPpHUAIIOM

Tema 2. BeposiITHOCTHO-CTATUCTHYECKHE METO/IbI MOJIEIMPOBAHNS IKOHOMHYECKUX CHCTEM.

Jlst camocTosTensHON PabOThI MpeiaraeTcs mpopadboTka ydeOHOU TUTepaTyphl, padoTa ¢
AOMOJIHUTCIIBHBIM TCOPCTUUCCKUM MATCPHATIOM. BrimmonHenne caMOCTOSTEIEHOTO MPAaKTUICCKOTO
3aJIaHuUS.

IIpumep 3axanus
®upMa paccMaTpUBaeT MHBECTUIIMOHHBIMA MPOEKT MO MPOU3BOJCTBY MpoaykTa «Ax». [Ipen-
MoJIaraeTcs, 4YTo HanboJsee CyIIeCTBEHHOE BIMSHIE HA PEATU3AINIO TPOEKTa OKA3hIBAET 00HEM BBI-
nycka Q, nmepemeHHbIe 3aTpaThl V 1 1ieHa P. Jlnama3zoHbl U3MEHEHUS 3THX MEPEMEHHBIX CIIEIYIO-
ue:
KuiroueBbie mapamerpsl IPoeKTa

IToxa3arenn Cuenapuii
HAUXYJIIUWA | HAWJIYYIIUA | BEPOSITHBIN

O6mwem Boimycka Q 800 1800 1400

Ilena 3a mTyky P 20 50 30

[Tepemennsbie 3aTpaTsl V 40 15 20
HeunsmeHsiemble mapameTphl NpoeKTa

Iloka3aresun HanboJ1ee BeposiTHOE 3HAYEHHE

ITocrosunbie 3atpatsl F 3000
Amoptuzanus A 2000
Hanor na npu6sins T 30%
Hopma nuckonTa r 10%
Cpok npoekTa n 5
Hauvanrsasie nasectuniuu 10 30000

[Ipeanonaraercsi, 4TO KJIIOYEBbIE MEPEMEHHBIE UMEIOT PaBHOBEPOSITHBIE pacHpelCiCHUsI.
[IpoBecTH MMHUTAITMOHHBIA M BEPOATHOCTHBIN aHamu3 coOCTBeHHOTO pucka mpoekrta (100 mmuTa-
IIUi) ¢ UCMIOJIb30BaHUEM COOTBETCTBYIoNMX (pyHkumiit MS Excel.

Tema 3. ®uHaHCcOBOE MOACIMPOBAHNE IJIs1 pelleHus] 3a1a4 (UHAHCOBOI0 MEeHe/>KMEHTA.

Jlist camocTosTensHOM paboThI MpeyiaraeTcs mpopadboTka ydeOHOU TUuTepaTypsl, padoTa ¢
AOMOJIHUTCIIBHBIM TCOPCTUUCCKUM MATCPHATIOM. BrimonHeHne caMOCTOSTEIbHOTO MPAaKTUYICCKOTO
3a/1aHHUs.

IIpumep 3axanus



®dupma paccMaTpuBaeT WHBECTULIMOHHBIN MPOEKT MO MPOU3BOJACTBY IpoaykTa «Bx» Ilpen-
MoJIaraeTcs, 4YTo Hanbosee CyIIeCTBEHHOE BIMSIHIE HA PEATU3AINIO TPOEKTa OKA3hIBAET 00HEM BBI-
nycka Q, mepeMeHHble 3aTpatbl V U 11eHa P. MeToa0oM 3KCNEepTHBIX OLIEHOK YCTaHOBJIEHBI CIEAY-
IOMUC pacrnpeaciiCHud BepOHTHOCTeﬁ AJId KITFOYCBBIX IMCPCMCHHBIX !

KitoueBble mapameTpsl poeKTa

Cuenapuii
IHokazaTenu = = v
Hauxyammi Haunyuymmii BeposiTHbIii
P=0,1 P=0,1 P=0,8

O6bem Beimycka Q 900 4000 2200
Ilena 3a mryky P 30 70 60
IlepemenHble 3aTpaThl 40 20 35
\Y

Heunsmensiemble mapamMeTphl NpoeKTa

ITokazarenu Haubonee BeposiTHOE 3HAUCHHE

ITocrosiuabie 3aTpathl F 800

AMoptuzanus A 300

Hanor na mpu6suis T 30%

Hopwma auckonTa r 6%

Cpok npoekTa n 5

Hauvannabsie nasectruimu 10 20000

[TpoBecTH WMHUTAIMOHHBIA ¥ BEPOSITHOCTHBIA aHaIU3 COOCTBEHHOTro pucka mpoekta (100
MMUTALHI) ¢ UCIOJIb30BaHUEM UHCTPYMEHTA | eHepaTop ciydaiiHbIX YUCEIL.

Ocy1ecTBUTh CTATUCTUYECKUN aHATIU3 B3aUMOCBS3€EH MEXIY KIIFOUEBbIMHU IEPEMEHHBIMH.

IIpoBepuTh rUNOTE3y O HOPMAJIBHOM PACIPENEICHUN HUCXOAHBIX IEPEMEHHBIX M IOJIy4YEH-
HBIX PE3yIbTaTOB.

Tema 4. UMUTaAMOHHOE MO/ICJIMPOBAHUE VISl AHAJIM32 PUCKOB HHBECTHIIHOHHBIX NIPOEKTOB.

Jlnsi caMOCTOSTeNNbHON paboThI MpeuaraeTcsl mpopaboTka y4eOHOM JuTepaTypsl, paboTa ¢
JIOTIOJTHUTEIbHBIM TEOPETHYECKUM MATEPUAIOM. BBINOIHEHHE CaMOCTOSATEIBHOTO MPAKTUYECKOTO
3a/1aHusl.

Ipumep 3axanus

dupma paccMaTprBaeT MHBECTHUIIMOHHBIN MPOEKT. B 3aBUCHMOCTH OT KIIIOUEBBIX (HaKTOPOB
ObLTH TIOJTY4eHBI 3HaUeHus kKpuTepuss NPV no TpéMm BapuanTaM pa3BUTHS COOBITHI (ONTHMUCTHY-
HBIN, IECCUMUCTUYHBIN, PEATMCTHYHBIN). METOIOM SKCIIEPTHBIX OLIEHOK ObUIM OMpEAETICHBI TaKXKe
BEPOATHOCTH PEAIN3ALMNA ITUX BAPUAHTOB.

NPV (1bIC. PYo6.) BepositHOoCTH
MuHumym N1 P1
BepositHoe N2 P2
Makcumym N3 P3

[IpoBecTu OLIEHKY pUCKAa HHBECTUIIMOHHOT'O MPOEKTa METOJOM MMUTAILIMOHHOTO MOJEIHUPO-
Banus (300 umurarnuii) B8 MS Excel . [lo pesynpTaTam uMUTaUM ONPEACIIUTh CpeHEe 3HAYCHHE
kpurepust NPV, crannaptHoe otkinonenue NPV, BepostHocTh Toro, uro 3Hauenue NPV Oyxer
MeHbIIIe WK paBHO 0, MOACUYUTATh CYMMY YOBITKOB M JOX0J0B. [IpoBecTH CTaTHCTHYECKUN aHAIN3
MOJIYYEHHBIX PE3YJIbTATOB C UCMOIb30BaHueM [lakera aHamu3za.

Tema S. TexHO10rUs MMHTALMOHHOT0 Mo/lesinpoBaHus B cpeae MS Excel.
Jlist camocTosTensHOM PabOThI MpeiaraeTcs mpopadboTka ydeOHOU TUTepaTypsl, padoTa ¢
AOMOJIHUTCIIbHBIM TCOPCTUUCCKUM MATCPHUATIOM. HOI[FOTOBKa K KOMIIBIOTCpHOMY TCCTUPOBAHUTO.
* CroxacTUyecKue MOJIENH MPEANoIararor:
*  JKecrkue QyHKIHMOHAIBHBIE CBA3U MEXKY IEPEMEHHBIMU MOJIEIH
b Bzaumocss3u MNEPCMCHHBIX BO BPECMCHHA



. Hanuuune cnyyaliHbIX BO3ICMCTBHI HA UCCIIEyEMbIE TTOKA3aTENN
*  DKOHOMHKO-MAaT€MaTHYECKHE MOJIETU MOIPa3IETSI0TCS Ha:

. Crartudeckue

. JnHamuyeckue

. OnTuMHu3anoHHbIE

. banancoBsie
*  HMMHTanMoOHHOE MOJEIUPOBAHUE — ITO:

® CepI/ISI YUCJICHHBIX 3KCIICPUMCHTOB, NMPHU3BAHHLIX ITOJYYUTH SMIIMPUYCCKUC OLCHKH
CTCIICHU BIIUAHUA UCXOJHBIX BEJIMYWH Ha PE3YIbTAaThl OT HUX 3aBHUCAIINUC
® CepI/ISI YUCJICHHBIX 3KCIICPUMCHTOB, IMMPU3BAHHBIX MOJYUYUTH TCOPCTUYCCKUC OLICHKU

CTEIICHH BIIMSHUSA UCXOAHBIX BEJIMYMH Ha PE3YyJIbTATHI OT HUX 3aBUCSILNC
e HWmwuranus — 310...:
. IIponecc mpoBeneHHss Ha KOMIBIOTEPE DKCIEPUMEHTOB C MAaTEMaTHYECKMMH MOJE-
JISIMU CIIO’KHBIX CUCTEM PEAILHOIO MUpa
. IIponecc npoBeaeHNs Ha KOMIIBIOTEPE SKCIIEPUMEHTOB € PEAJIbHBIMUA CUCTEMAMHU
e Ciy4aliHOl Ha3bIBaeTCs BEJIMYMHA, KOTOpast:
. OTHOCHTCS K ONPENECIIEHHOMY MOMEHTY WMJIM IIEPUOY BPEMEHNU
. Mo:keT ¢ onpeneneHHbBIMU BEPOSITHOCTSIMU IPUHUMATh T€ WA UHbBIE 3HAYCHUS
. MMeeT HECKONBKO 3HAYEHHMH, COOTBETCTBYIOIIUX HEKOTOPOMY YHMCIOBOMY MHOXE-

CIBY
* Jlucniepcueil Ha3bIBaeTCA:
b CyMMa OTKJIOHCHUN C.Hy‘-I@.fIHBIX BCJIMYHH OT UX CPCAHCIO 3HAYCHNA B3BCIICHHBIX HA
COOTBETCTBYIOIINE BEPOSATHOCTH
. Cymma KBafpaTOB OTKJIOHEHMM CIIy4alHbIX BEJIMYMH OT HX CPEIHEro 3HA4Y€HUs
B3BEIICHHBIX HAa COOTBETCTBYIONINE BEPOSATHOCTH
. CymMma npou3BeeHU CiIydaiiHbIX BEJIMUMH HAa UX BEPOSTHOCTU

e (CraHgapTHOE OTKJIOHEHHE PACCUUTHIBACTCS KAK:
. KBagparublit KOpeHb U3 IUCIIEpCUn
. CyMMa OTKJIOHEHHH CITy4YaHBIX BEJIMYMH OT UX CPEHErO 3HAUYCHUS
. CyMMa npou3BeIeHHI clydaiiHbIX BETMYMH HA UX BEPOSITHOCTU
* CpenHuM, WM OKHUIAEMBIM 3HAYEHUEM (MaTeMaTHYECKUM OXKUJIAHWEM) CIy4ailHOM BEJH-
YUHBI HA3bIBACTCS:
. CyMMa OTKJIOHEHHH CITy4aiHBIX BEJIMYMH OT UX CPEHErO 3HAUYCHUS
. CyMMa OTKJIOHEHUH CIy4alHBIX BEJIMUYUH OT UX CPEIHEro 3HAUCHUSs!, B3BEIICHHBIX Ha
COOTBETCTBYIOIINE BEPOSATHOCTU
. CymMmMma npou3BEAEeHUN CITy4alHbIX BEJIMUMH HA UX BEPOSITHOCTH
e DyHKIUEHN pacnpeereHus BEpOSITHOCTEH CllydallHON BEJIMYUHBI HA3bIBACTC:
. BeposTHOCTE TOrO, 4TO CiydailHas BEIUYMHA MPUMET 3HAYEHHE IPEBOCXOASAIIEE
yucno X
. BeposTHOCTE TOrO, 4TO Ciiy4yaliHas BEJIMYMHA MMPUMET 3HAYEHHE HE MPEBOCXOJSIEE
gucno X
. BeposiTHOCTB TOrO, 4TO CilyyaiiHasi BeIMUMHA TPUMET 3HAYEHHE PABHOE YUCITY X
*  KosddunueHnt Bapuanuy BEIYUCISIETCS KaK:
. OTHoOIIEHNE CTAHAAPTHOTO OTKJIOHEHHSI K MAaTEMaTUYECKOMY OKUJAHUIO
. OTHoOLIEHNE TUCTIEPCUN K MATEMATHUYECKOMY 0XKHIAHUIO
. OTHoOLIEHNE MAaTEMaTUYECKOTO OKUIaHUS K TUCTIEPCUN

Tema 6. Ilporpammublii komiuieke «Project Expert» kak cpeactBo ¢puHaAHCOBOT0 HMU-
TAIMOHHOT0 MO/JEJTMPOBAHNS M AHAJIN3a HHBECTUIIMOHHBIX MPOEKTOB.

Jliist camocTosTensHOM paboThI MpeiaraeTcs mpopadboTka ydeOHOU TUTepaTypsl, padoTa ¢
AOMOJIHUTCIIbHBIM TCOPCTUUCCKUM MATCPHUATIOM.

Tema 7. OcHOBHBIE COCTABHbIE YACTH NPOrpaMMHOro komiuiekca «Project Expert» u nops-
JIOK padoThI ¢ MPOrpamMmoii



Jlst camocTosTenbHOM PaboThI MpeiaraeTcs mpopadboTka ydeOHOU TUTepaTyphl, padoTa ¢
AOMOJIHUTCIIbHBIM TCOPCTUUCCKUM MATCPHUATIOM.

Tema 8. Pa3paGoTka HMHBECTHI[HOHHOIO NMPOEKTA MPeANPHUATHS ¢ NPUMeHEeHHEeM MaKeTa
Project Expert. [loctpoenue ¢puHaHCOBOII HMUTANIMOHHOI MOJeIH NMPeANPUATHS.

JlJiss caMOCTOSITENIbHON paboThHI MpejyiaraeTest mpopadboTka yaeOHOM TuTepaTypsl, padboTa ¢
JIOTIOJTHUTEITLHBIM TEOPETHYECKIM MaTepHAIIOM

Tema 9. Ananu3 3¢ GeKTUBHOCTH TeKYylllell U NMepCneKTUBHOM JAesATeJbHOCTH NMpeanpUusATHS.
IMoaroroBka OM3Hec-NJIaHA HHBECTHIIMOHHOTO MPOEKTA.

Jlst camocTosTensHON pabOThI MpeiaraeTcs mpopadboTka ydeOHOU TUTepaTypsl, padoTa ¢
AOMOJIHUTCIIbHBIM TCOPECTUYCCKUM MATCPpHUAIIOM

6. ®oH/1 OLIEHOYHBIX CPEJICTB JIsl POMeKYTOYHOI aTTecTAllMy 10 AUCUHUIJINHE (MO-
ayJno),

BKJIFOYAOLUH:

6.1 IlepeueHb KOMIIETECHIMH BBITYCKHHKOB OOpa30BaTEIbHOM MPOrpaMMbI C YKa3aHUEM
pe3yapTaToB O0ydeHUs (3HAHWM, YMEHUH, BJIaJICHUI), XapaKTEPU3YIOMNUX 3Tarbl UX (HOPMHPOBA-
HUS, ONMCAaHUE TOKa3aTelell U KPUTEPUEB OLIEHWBAHUSA KOMIIETEHIMI Ha pa3jM4YHBIX dTalax HX
dbopMHupoBaHHS

. Kon xonTpommpye-
Oranbel OpMHUPOBAHUS KOMIETEHITUI IO pa3/ieinaM . HanmenoBanue
Ne i/ MOM KOMIIETEHIINH
(TeMaM) JUCLUILIMHBI OLIEHOYHOI'O CPECTBA
(wnu ee yactun)

! [IpuMeHeHHE MMUTAIIMOHHBIX CHCTEM B 3KOHOMHU- OIK-2. TIK-8 KOHTPOJbHAs paboTa

YECKHMX MCCIIEJOBAHUMIX T
) BeposTHOCTHO-CTATUCTHYECKHE METOIBI MOJICIH- OTIK-2. TIK-8 KOHTpOJIbHAsI paboTa

POBaHHS YKOHOMHYECKHUX CHCTEM ’

duHAHCOBOE MOJEIMPOBAHUE ISl PEIICHUS 3a/1a4 KOHTpOJIbHAsI paboTa
3 OIIK-2, TIK-8

(hMHAHCOBOT'O MEHEPKMEHTA
4 HNMuTaIImOHHOE MOJETUPOBAHUE JIJIsl aHAIH3a PHC- OTIK-2. TIK-8 KOHTpOJIbHAsI paboTa

KOB WHBECTUITMOHHBIX MTPOEKTOB ’ TecT

TexHonorusT WMUTAITMOHHOTO MOJCIMPOBAHUSI B KOHTpOJIbHAsI paboTa
5 OIIK-2, TIK-8

cpene MS Excel

[Iporpammusnii xomiuieke «Project Expert» kak KOHTpOJIbHAsI paboTa
6 cpencTBo (MHAHCOBOTO WMHUTAIMOHHOTO MOJIEIH- OIIK-2, T[IK-8

POBaHUS M aHAJIN3a MHBECTUIIMOHHBIX TIPOCKTOB

OCHOBHBIC COCTAaBHBIC YaCTH MPOTPAMMHOTO KOM- KOHTPOJbHAs paboTa
7 wiekca «Project Expert» u mopsmok paboTsI ¢ po- OIIK-2, TIK-8

rpaMMon

Pa3paboTka WHBECTHUIIMOHHOTO MPOCKTA MPEANPU- KOHTPOJbHAs paboTa

aTUd ¢ nNpuMeHeHueM makera Project Expert. Ilo-
8 P ! ject BXp OITK-2, [IK-8

cTpocHUuE (PUHAHCOBOW WMMHUTAIIMOHHON MOJIEIU

MPEIPUATHS

AHanmu3 3pGEKTUBHOCTH TEKYIICH M MEPCICKTHB- KOHTPOJIbHAs paboTa
9 HOM jgearenbHOCTH TmpeanpusaTus. Iloaroroska OIIK-2, TIK-8

OW3HEC-TIaHA HHBECTHIIMOHHOTO ITPOEKTA

OIIK-2 — crmocoOHOCTh aHATM3UPOBATH COIMATBHO-DPKOHOMUYECKUE 3aJ1a4d M MPOIIECCHI ¢ TIPUMeE-
HCHHUEM MCTOJAOB CUCTEMHOI'O aHaJIM3a U MAaTEMATUYCCKOI'O MOI[GJII/IpOBaHI/ISI

K-8 cnocoOHOCTh MPOrpaMMHUPOBATh MPHIIOKEHUS U CO3[1aBaTh MPOTPAMMHBIE TPOTOTHIIBI pe-
HICHUA HpI/IKHaI[HI:IX 3a1a4

UnauKaTopsI Kpurepuu onieHuBaHuUs (IECKPUITOPbI
KOMMETEH- J10X0 HEy/I0BJIETBO- | YIOBJIETBOPH- 04eHb X0poUIo
uu X0poo OTJIMYHO

PUTEILHO TeJbHO TIPEBOCXO/IHO
3Hanus OrcyrcTBHE YpoBeHb 3Ha- MuHHEManbHO YpoBeHb 3Ha- YpoBeHb 3Ha- YpoBeHb 3Ha-
METOMbI CHU- 3HAHHUI TEO- HUH HUXE MHU- JIOTTyCTUMBIN HHIi B 00bEME, HMIi B 00bEME, HMIi B 00bEME,
CTEMHOTO PETHYIECKOTO HHMAJbHBIX YPOBEHb 3Ha- COOTBETCTBY- COOTBETCTBY- COOTBETCTBY- YpoBens 3Ha-
aHalu3a, Mmarepuana. TpeOOBaHUI. Huii. Jlomyme- OLIEM TTPO- IOIIEM PO- IOIIEM IPO- HUI B 00beMe,
MaTeMaTHde- HeBo3mox- Vmenu mMecTo HO MHOTO rpaMMe IMOAr0- | TpaMMe IOAro- | TrpaMMe IOATOo- | IPEBBIIIAIo-




CKOTO ¥l HMH- | HOCTB OLle- rpy0sie ommno6- Herpy6bIX toBku. Jlomy- ToBKH. Jlomy- TOBKH, 6¢3 LeM [IpOrpam-
TAIMOHHOTO HUTb MOJHOTY | KH. OLIMOKA. I[CHO He- IICHO He- OIIHGOK. My [OATOTOB-
MOJEINpPOBa- | 3HAHUH CKOJIBKO He- CKOJIBKO HECy- KH.
HUS U aHa- | BCICACTBUE rpyOBIX OLIH- LIECTBEHHBIX
32 COLH- OTKa3a 00y- 60K omuooK
aNBHO- 9AOMIErocst OT
9KOHOMHYE- oTBeTa
CKHX 32124 1
IPOLIECCOB
OtcyrcTBUE IIponemon- IIponemon- IIponemon-
VY™menust MUHHMaIb- Tpoenon CTPUPOBAHBI CTPUPOBAHEI Tpoxemon- CTPUPOBAHEI
V1 ananusu- HBIX yMEHHH. CTp DOBAHLI BCE OCHOBHBIC | BCE OCHOBHBIE | CTPHPOBAHbI BCE OCHOBHBIC
pOBaTh COLHU- HeBozmox- IIpu pemienun ocioi HbIC ymeHus. Pe- ymeHus. Pe- BCE OCHOBHbIE ymeHus, Pe-
QJIBHO- HOCTb OLie- CTaH/JaPTHBIX eHus, Pe LLIEHBI Bee IIEHBI BCE YMEHHS, penie- | MICHBI BCe
9KOHOMHYE- HATb HAJMYKE | 3274 He Ipo- ZHCHH Topsie | OCTOBHPIE OCHOBHBIC HBI BCE OCHOB- | OCHOBHBIC
CKHE 337184l U | YMEHHIl JICMOHCTPHPO- JANATH C He 3a1a4M ¢ He- 3amaun . Bel- HBIC 3a1a9H ¢ 3agayn. Bel-
[POLECCH; BCIIE[ICTBHE BAHEI OCHOBHBIC | o rpyObIMu TIOJTHEHBI BCE OT/IENbHBIMU TIOJTHEHBI BCE
V2 pemats oTkaza o0y- YMEHHSL. Ozi’” Sxamu oumoKamu. 3a1aHus, B HECYIIECTBEH- | 3a[aHus, B
3aja4u Mate- | varowierocs ot | VMenn mecto BLionHeHb BoinonHeHst IOJITHOM 00Bbe- | HBIM HeZoue- TIOJTHOM
MaTH4ecKoro | OTBeTa rpy6bie omun6- . BCC 33[aHHS, B | Me, HO HEKOTO- | TaMH, BBIIOI- O6beme 6e3
Y MMHTAIH- KH. HO He B IO [IOJHOM 00Be- | pPBIC C HEloYe- | HEHBI BCE 3a- HEJJ0YCTOB
OHHOTO MOJIe- Me, HO HEKOTO- | TaMH. J@HWSL B [OJI-
HOM 00BEME.
JIMPOBaHMUSL; pBIe ¢ Hexode- HOM 00BeMe.
TaMH.
HaBbikn IIponemon- IIponemon-
B1 xoMrbio- OtcyTcTBHE CTPUPOBAHEI CTPUPOBaH
TEPHBIMA BIIAJICHHS 6a30BbIE HABBI- TBOPYECKUH
TEXHOJIOTHSA- MaTepuanoM. KM OZIXOM K pe-
MU JUIS aHa- HeBozmox- — Iponemon- IPU pENICHIN Tpoemon- HICHHIO He-
JIM3a COLH- HOCTB Ol1e- CTF; ” )Ea - VMeeTcs: Mu- CTPHPOBAHbI CTaHIaPTHBIX CTPHPOBAHBI CTaH/IaPTHBIX
AJIBHO- HHTh HaIMIHE sanat }?e o HUMAaJbHBII GazoBbic Hagpl- | 3a4ad 0€3 HABBIKU 3aaa4q
9KOHOMHYC- HaBBIKOB o Hp . HaGOp HABBIKOB | Ki OmHGOK I TIpH pelICHAN
CKUX 32724 M | BCIIENCTBUE homo 63303216 IS peltienus TIPH pelIeHAn HEJJ0YCTOB. HeCTaHIAPT-
HpOLECCOB; oTKasa 00y- N CTaHJapTHBIX CTaHJapTHBIX HBIX 33184 0e3
B2 kommbio- Haromerocs oT Vvem I.VICCTO 3a/1a4 C HEKO- 3a/1a4 C HEKO- OIUOOK 1
TEPHBIMU OTBETa OVELIE oK TOPBIMHU HEO- TOPBIMHU HEO- HEJI0YETOB.
TEXHOJIOTHA~ py 4eTamu 4eTamMmu
MH JUTSL periie- KH.
HUS 327129
MaremaThde-
CKOTO ¥ HMH-
TALOHHOTO
MOJENIPOBa-
Hus
Yuebnas ak- Yuebnas ak-
MoTtuBanus Ionnoe o1- VuebHast ak- THBHOCTb U YyeOHas ak- THBHOCTb U
TpOABIEHHE cyTcTBHE THBHOCTb U MOTHBAIHSA THBHOCTb U MOTHUBAIHS
TBOpUECcKoit yueOHON MOTHBALHA IPOSIBISIOTCS MOTHBALIHS IPOSIBISIOTCS
AKTHBHOCTH aktuBHocTn | ¥ 1€OHas aK- MPOSIBIISIIOTCS Ha ypOBHE IIPOSIBIISIOTCS Ha OYCHb BbI-
MOTHBALMA THBHOCTD 1 YucOHast ak- Ha CpefiHeM BBILIE CPEIHE- | HAa BBICOKOM COKOM YpOBH
Ha JIEKIUAX U 11 pen penHe COKO! OKOM ypOBHE,
CeMHHApCKIX MOTHBALHA THBHOCTD 1 ypOBHeE, 1ie- ro, IEMOH- ypOBHe, Je- IEMOHCTPHUPY-
3AHATHSIX, cnabo BBIpAKE- | MOTHBAIS MOHCTPUpYET- | CTpHpYyeTcs MOHCTPHpPYET- | €TCs TOTOB-
FOTOBHOCTB HBI, FOTOBHOCTD | HH3KHE, €400 | 5 rotoBHOCT | TOTOBHOCTH Csl TOTOBHOCTh | HOCTB BBITIOJI-
CAMOCTOS- petats Ho- BLIPAIKCHEL, BBITIONHATh BBIIOTHATE BBIIOJHATE BCE | HATH HECTaH-
TeBHO BhI- CTaBJICHHBIC CTpeMIICHIC MOCTaBICHHbIC | OOJBIIMHCTBO | IIOCTAaBJICHHBIC | NapTHBIC JIO-
TOJHATD 3ajiadu Kade- peuiath 3@ | zanayy Ha [OCTABNICHHBIX | 3aJady Ha TIOJTHUTENBHBIE
HOCTABJIEH- CTBCHHO OTCYT- | Ka4CCTBCHHO cpenHeM 3a7a4 Ha BBI- BBICOKOM 3a7a4u HA
HBIC 301241 B CTBYIOT YPOBHE Kaue- COKOM ypOBHE | ypOBHE Kaue- BBICOKOM
paMKax KoM- cTBa Ka4ecTBa cTBa YPOBHE Kaue-
HETeHLUI crBa
Komnerenuus Ccdopmupo- Ccdopmupo- Coopmupo- Coopmupo-
B He copmu- BAHHOCTS KOM- | BAHHOCTE KOM- | BAHHOCTE KOM- | (oo o BaHHOCTH KOM-
pOBaHa. oT- METEHIINI METEHIINA B NETEHINHN B DM METEHINA
BAHHOCTb KOM-
CYTCTBYIOT COOTBETCTBYET | LIEJIOM COOT- LIEIIOM COOT- IpeBbILIACT
Komnerenuus B [ICTCHLHH
3HAHMS, yMe- . MUHHMAJIGHBIM | BETCTBYET BETCTBYET CTaH/IaPTHBIE
TIOJIHOM Mepe He HOJHOCTBIO
HUSl, HABBIKH, TpeOOBaHUSIM. TpeOOBaHUSM, TpeOOBaHUAM. TpeOOBaHU.
chopmupoBaHa. COOTBETCTBYET
HE0OX0MBIE Hmeromuxcs HO €CTb HEJIO- Hmeromuxcst Hmeromuxcst
Nmeromuxcs N . TpeOOBaHUAM. .
IUTSL PENICHAUS N 3HaHMH, yMe- qeTh. Vmero- 3HAHMI, yMe- 3HAHMIL, yMe-
3HaHMH, yMe- ., . - Nmeromuxcst .
Xapakrepu- | IPaKTHYCCKHUX . HUM, HABBIKOB | IMXCS 3HAHWIL, | HUIi, HABBIKOB . HUi, HABBIKOB
HUM, HABBIKOB N 3HaHMIA, yMe-
cruka cpop- | (upodeccuo- B LIEJIOM [I0- YMCHHH, HaBBl- | ¥ MOTHBALIUM B . ¥ MOTHBALIUK B
HEIOCTaTOYHO HUIA, HABBIKOB .
MHPOBAaHHO- | HAJBHBIX) CTAaTOYHO IS KOB M MOTHBa- | LIEJIOM HOCTa- TOJIHOI Mepe
IUTS PENICHHUs 1 MOTHBAIlWH B
CTH KOMITe- 3agad. Tpeby- peIICHIs I1H B LEIOM TOYHO IS . JOCTATOYHO
HPaKTHYIECKUX TIOJTHOH Mepe
TeHIHH eTcs OBTOp- HPaKTHIECKUX | JOCTATOYHO peLUCHHs CTaH- IUTSL TIPHMEHE-
(mpodpeccno- ZOCTATOYHO
HoOe 00y4cHHe (mpodpeccuo- IJISL pEeLLeHHs] JIAPTHEIX MPaK- HUS TBOpYE-
HAIBHBIX) 32~ IUTSL PENICHAUS
HAIHBIX) MPaKTUYECKUX | TUYECKHUX CKOTO TTOJX0fa
nau. TpebGyercs CIIOKHBIX
3a1a4, HO (mpodpeccno- (npodeccno- K PELLCHHIO
HOBTOPHOE [PAKTHIECKAX
Tpebyercst HAIHBIX) HAIIbHBIX) CIIOKHBIX
o0Oy4eHue (mpodeccuo-
JIONOJHUTENb- | 3ajad, HO 3amad. HATBHEIX) MPaKTUIECKAX
Hasl IPaKTUKa Tpebyercst sanas (npodeccno-
110 OOJIBIIHH- JIOTIOJHUTENb- ’ HaJbHBIX)
CTBY MPaKTHU- Hasl PAKTUKA 3amad.




YECKHUX 3aJ[ay. 10 HEKOTOPBIM
npocdeccro-
HaJbHBIM 3a/a-
gaM.

YpoBeHb

copmupo- . Huke cpente- . Beime cpenue- .

BaHHOCTH . Husknii Cpennuit ro Beoicokuit OueHb BBICO-
Hynesoit ro .

KOMIIeTeH- KHi

M

6.2 Omnrcanue mIKaja OLeHUBAHUA

WTOroBeIli KOHTPOJH KaueCTBA YCBOCHUS OOYYAIOMIMMHUCS COJAEPIKAHUSI TUCIUILIMHBI TPO-
BOJMTCA B BUJIE K3aM€EHa IO pe3yJibTaTaM ceMecTpa, Ha KOTOPOM ONPEesIeTCs:

* YPOBEHb YCBOCHHUS O0YJAIOIIUMHUCS OCHOBHOTO YU4eOHOTO MaTepraa Mo JUCIUTIINHE,

* YpOBEHb MOHUMaHMsI 00yYaroIMUMHUCS U3YYEeHHOTO MaTepuraa;

* CIIOCOOHOCTH OOYYAIOIIMMUCS HCIIOJIb30BaTh MOJNYUYEHHBIC 3HAHHS IJIS PEIICHHS] KOH-
KpPETHBIX 3ajau.

DK3aMeH BKIIIOYAET WHAMBHUAYyAIbHOE YCTHOE COOECEelOBaHWE MO TEOPETHUYECKHUM BOIPOCaM
JUCIUIUIAHBI.

KpnTepnn OILICHKH 3K3aM¢EHa

Onenka YpoBeHb NOATOTOBKH
[IpeBocxomHO Bricoknii ypoBeHb OATOTOBKH, O€3YNPEYHOE BIaICHIE TEOPETUUECKUM MaTepHallOM, CTy-
JIEHT JEeMOHCTPHUPYET TBOPUYECKHUI MOXOJ K PEIICHUI0 HECTAaHIApTHBIX cuTyanuil. CTyaeHT
JIaJT TIOJTHBIM U pa3BepHYTHIH OTBET HA BCE TCOPETUYECKUEC BOMPOCHI OMJICTA, MOATBEPKAAS
TEOPETHYCCKHIA MaTepuaj MPaKTHYCCKHUMH NpUMepaMu U3 NpakTuku. CTyIECHT aKTUBHO
paboTan Ha NPAKTUYCCKUX 3aHATHSIX.
100 %-HOe BBHIOJHEHNUE KOHTPOJIBHBIX YK3aMCHAIIMOHHBIX 3aaHui
Ot1an4yHO Bricokuii ypOBEHb MOATOTOBKH C HE3HAYUTEIbHBIME OlIOKkamMu. CTYICHT Jall MOJHBIA U
Pa3BEPHYTHIM OTBET HA BCE TCOPETUYCCKUE BOMIPOCHI OMIIETa, MOATBEPIKAACT TCOPETHICCKUIMA
MaTepuall IPAaKTUYCCKUMHU MpUMepaMu U3 npakTuku. CTyIeHT aKTUBHO padoTan Ha mpak-
THYECKHUX 3aHATHSIX.
BrImostHeHUE KOHTPOJIBHBIX K3aMEHAITMOHHBIX 3a1annii Ha 90% u BbITIIE
O4eHb XopoIIo Xopomras moarotoBka. CTyIEHT IaeT OTBET Ha BCE TEOPETHUYECKHE BOIPOCH! OmiIeTa, HO
AMEIOTCS HETOYHOCTH B OTIPEACIICHUSX TOHATHH, MTPOLIECCOB | T.II.
CTyaeHT akTUBHO paboTall Ha MPAKTUICCKUX 3aHATHSX.
BrImosTHeHuE KOHTPOJIBHBIX 9K3aMEHAIMOHHBIX 3a1anuii ot 80 10 90%.
Xoporio B menom xopomasi IOATOTOBKA C 3aMETHBIMU OIIMOKaMu WK HemodeTamu. CTyIOeHT Oaer
MIOJTHBIN OTBET Ha BCE TCOPETUYCCKUE BOIIPOCHI OMIICTa, HO UMCIOTCS HETOYHOCTH B OTIpee-
JICHHUSX MOHITHH, MPOIECCOB U T.I. JIOMYCKAIOTCS OMIMOKH MPH OTBETaX HA JIOMOJHUTEIb-
HBIC ¥ YTOYHSIIOIIME BOIPOCKH Sk3aMeHaTopa. CTyACHT paboTall Ha MPAKTUYCCKUX 3aHATUSIX.
BrInonHeHne KOHTPOIbHBIX IK3aMEHALMOHHBIX 3agaHuii ot 70 1o 80%.
Y I0BJIETBOPUTETHHO MUHHMMAIBHO JOCTATOYHBIH yPOBEHb HOATOTOBKH. CTYAEHT IMOKAa3bIBACT MHHHUMAIIbHBIN
YPOBEHBb TCOPCTUYECKUX 3HAHUH, ICTACT CYIIECTBCHHBIC OIIMOKH, HO MPHU OTBETAaX HA HABO-
JISIIAE BOIIPOCHI, MOXET TPABHIIEHO COPUCHTUPOBATHCS U B OOLIUX YePTax NaTh MPABHIIb-
HBIN 0TBEeT. CTYyIEHT MOCEIIal MPaKTHYECKUE 3aHATHSL.
BrImostHeHE KOHTPOJBHBIX 9K3aMEHAITMOHHBIX 3a1anuii ot 50 10 70%.
HeynosnerBoputensro | IlonroroBka HemocTaTodHas W TpeOyeT MOMOJHUTEIHLHOTO M3ydeHHus maTepuana. CTyIeHT
JlaeT OMmMOOYHbBIE OTBETHI, KAK Ha TCOPETHUECKHUE BOMPOCH! OMiIeTa, TaK U Ha HABOJSAIIUE H
JIOTIOJTHUTEILHBIE BOIIPOCHI dk3aMeHaTopa. CTyAEHT MPOITYCTHII OOJIBIITYIO YacTh MpaKTHIe-
CKUX 3aHSTHIM.
BrlinosiHeHue KOHTPOJIBHBIX 9K3aMEHAUMOHHBIX 3aaHuit 10 50%.
ITmoxo IMoxroroBka abcomoTHO HepocTatouHast. CTyIEHT HE OTBEYAET Ha IMOCTABJICHHBIC BOIIPOCHL.
CTynIeHT OTCYTCTBOBAJ HAa OOJBLIMHCTBE JICKIIUI U MPAKTUICCKUX 3aHSATHIMA.
BrlnosiHeHHEe KOHTPOJIBHBIX 9K3aMEHAMOHHBIX 3a1anuil MeHee 20 %.

6.3. Kputepuu u nmporie1ypbl OLICHUBAaHUS Pe3yJIbTaTOB 00YyUYSHHS 10 TUCIUILTMHE (MOYIIO), XapakK-
TEPU3YIOIIMX 3Tanbl GOPMUPOBAHUS KOMIIETCHIIUN

Jlis oueHuBaHus pe3yabTaTOB OOy4YeHHUS B BHJI€ 3HAHMIl MCIOJB3YIOTCS CIENYIOIIHE Mpo-
HEeAYPhl U TEXHOJIOTHUU:
- TECTUPOBAHUE.



Jlnis oLleHMBaHUs pe3y/IbTaToOB OOyUYEHMs B BUJE YMEHHH U HABBIKOB HCIIOJIb3YIOTCS IPaK-
TUYECKHUE 3aJaHUs B BUJIE 3a]au.

ATTecTanys 1o IUCUUIUIMHE NPOXOIOWT B BHJE JK3aMEHa IO pe3yibraraM cemecrpa. s
IPOBEICHUSI UTOTOBOTO KOHTPOJS C(HOPMHUPOBAHHOCTH KOMITETEHLIUH HCIOJIb3YIOTCS: YCTHBIN
OIIpOC, MPOBOAMMBIN B PaMKaX K3aMEHA U PEIICHUE NMPAKTUYCCKUX 3a/1ay.

W3ydenune TeopeTHUecKoro Marepuaia ornpenensercs padoyeil ydaeOHOW mporpamMMon Juc-
LUIUIMHBI, BKJIIOYEHHBIMH B HEE IUIAHOM M3Y4YEHUS NUCLHUIUIMHBI U IEPEYHEM JIMTEPATYPHI; PEKO-
MEHJIyeTCsl IPU MOATOTOBKE K 3aHATHSAM IOBTOPUTH MaTepUall MPEIIIeCTBYIONMX TeM pabodero
y4eOHOro IUIaHa, a TaKXKe MaTepua MpeallecTBYIOMNX YUeOHbIX AUCIUILINH, KOTOPBIN CIIYKUT
0a30i M3ydaeMoro pasaena JaHHON JucUUIUIMHBL [IpH MOATOTOBKE K MPAaKTUYECKOMY 3aHITHIO
HE00XO0IMMO U3YyYUTh MaTepHUallbl JIEKIIMH, PEKOMEHIOBAaHHYIO JIUTEpaTypy. M3ydeHHbIi MaTepu-
aJl cieayeT NpoaHaJIM3UpPOBaTh B COOTBETCTBUU C IUIAHOM 3aHATHSA, 3aT€M IIPOBEPUTH CTEIECHb
YCBOCHHS CONEP>KAHUS BOIIPOCOB.

[IpakTnueckue 3aHATHS HEPA3PBIBHO CBA3aHbI C JIOMAIIHUMU 33aHUSIMH KaK OCHOBHBIM BH-
JIOM TEKYIIeH caMOCTOATENbHON paboThl, SIBJISAACH, B COUETAHUM C CUCTEMaTHYECKUM H3y4EHUEM
TEOPETUYECKOr0 MaTepHrala, OCHOBOM OILEHKH 3HAHHH, (PUKCUPYEMOH B IPOMEKYTOUYHOM U UTOTO-
BOM aTTECTAIlUIX.

CamocrosTenbHas paboTa MPOBOAUTCS C €TI0 YIIyOJeHUs 3HAHUW MO JUCHUILIMHE U
IPElyCMaTPUBAET:

- IOBTOPEHHUE MPOUJCHHOTO yUeOHOT0 MaTepuaa, YTeHIHe PeKOMEH/I0BaHHOH JTUTepaTyphl;

- IOATOTOBKY K MMPAKTUYECKUM 3aHATHUAM;

- BBITMIOJIHEHUE OOIIUX ¥ UHJUBHUYaJIbHBIX JOMAIIHUX 33aJaHU;

- paboTy € JIEKTPOHHBIMU UCTOUYHHKAMH;

- IOATOTOBKY K cZjaue IK3aMeEHa.

[InaHupoBaHue BpEMEHH Ha CaMOCTOSITEIbHYIO pabOTy Ba)KHO OCYIIECTBIIATH Ha BECh Ce-
MECTp, IIPEyCMaTpUBas Py ’TOM OBTOPEHHE NTPOUIEHHOTO MaTepHara.

[Tpu MOATrOTOBKE K JK3aMEHY CIIEAyeT PyKOBOJICTBOBAThHCS IMEPEYHEM BOIIPOCOB JUIS IOATO-
TOBKH K UTOTOBOMY KOHTPOJIIO 1O Kypcy. Ilpu 3ToM HE0OX0IMMO YSCHUTH CYTh OCHOBHBIX MOHS-
THUH OUCLUIIIIUHEL

CamocrosTenbHas paboTa 00ydaromerocs, Mpexae BCero, 3akI0vaTcs B U3y4YeHHH JIUTEpa-
TYPBI, JOTIOJTHSIONICH MaTepuall, U3JIaraeMblii B JIEKIIMOHHOW YacTh Kypca. Heobxoammo oBianeTs
HaBBIKaMU OMOIHOrpaduIecKoro MoOMCKa, B TOM YUCIIE B ceTeBhIX MIHTEpHET-pecypcax, HayYUThCs
COIIOCTABJIATh PA3JIMYHBIC TOUYKH 3PEHUS U ONPEAEIIATH METObI UCCIIEIOBAHUM.

[Ipennonaraercs, 4To, MPOCIyIIAB JIEKIHIO, 00YYAIOIIUIACS TOJKEH 03HAKOMHUTBCS C PEKO-
MEHJIOBaHHOM JIUTEpaTypol U3 OCHOBHOI'O CIIUCKA, 3aT€M OOPATUTHCS K MCTOUHUKAM, YKa3aHHBIM
B OuOnmorpauueckux CIUCKax M3YYEHHBIX KHMI, OCYIIECTBUT MOMCK U KPUTUYECKYIO OLEHKY
MmarepHaia Ha caiitax HTepHeT, cobepeT HeoOX0AMMYI0 HH(OpMAaIHIO.

Jns ynydmeHus o0paboTku HHGOpPMALMK O4YE€Hb BaXKHO YCTAHABIMBATH OCMBICIIEHHBIE CBS-
3H, CTPYKTYpPHPOBATh HOBBIE CBeJeHUA. V3yueHue HayqHOl, ydeOHOW U MHOM JIuTepaTyphl TpeOy-
eT BeJleHns pabounx 3anuceit. @opma 3amuceit MokeT ObITh BeChbMa pa3HOOOpa3HOM: MMPOCTON WUITH
pa3BEpHYTHIH IJIaH, TE3UCHI, IUTATHI, KOHCIIEKT.

Kpurepun oueHKH TeCTOB:

«1peBOCX0aHO» - 100% NpaBUIBLHBIX OTBETOB;
«0TIn4HO» — 90-99% npaBUIIBHBIX OTBETOB;
«O04EHb XOpoIo» - 81-89% npaBUIIbHBIX OTBETOB;
«xopotio» — 66-80% npaBUIILHBIX OTBETOB;
«yZIOBJIETBOPUTENIBHO» — 51-65% npaBUIIBLHBIX OTBETOB.
«HEYIOBJIETBOPUTEITBHO» - 31-50% TpaBUIIBHBIX OTBETOB;
«11710X0» - 30% 1 MeHbLIE PaBUIbHBIX OTBETOB.

KpnTepnn OLCHUBAHHUSA OILICHOYHBIX CPEACTB

Ounenka YpoBeHb NOAT0TOBJICHHOCTH, XAPAKTEPHU3yeMblii OLICHKOI

HpeBOCXOZ[HO 3aﬂaHI/Ie BBIIIOJIHEHO B IIOJHOM 00bEeMe (BCC NOCTaBJICHHLBIC 3aJa4n peHICHLI), OTBCT JIO-
THYCH U 06OCHOBaH, 06y‘1310HIPII>iC§I OTBCYACT YCTKO U ITOCJICA0BATCIIbHO, IIOKA3bIBACT
FHY60K0€ 3HAaHUC OCHOBHOT'O U OOTIOJHUTCIIBHOTO MaTcpraIa

OTan4HO 3aaHKe BBITOIHEHO B MMOJIHOM 00beMe (BCE TOCTABICHHBIC 33/1a4H PEIICHBI), OTBET JIO-
TUYCH U 000CHOBaH, 00YJaIONTHIICsS OTBEYAET YETKO U TOCIIEA0BATEIHHO, TOKA3bIBACT




FHY6OK0€ 3HaHUEC OCHOBHOT'O MaTcpuajia

O4eHb XOPOIIIo 3aaHKe BBITOIHEHO B IMMOJIHOM 00beMe (BCE TTOCTABICHHBIC 33/1a4H PEIICHBI), OTBET JIO-
rUYeH U 000CHOBAH, O0YYAOIIUIICS OTBEYAET YETKO U IOCICAOBATEIBHO, IIOKA3bIBACT
rIy0OKOe 3HaHWE MaTepuaa, JOMyIIeHO He 0oJiee 2 HETOYHOCTEH HEMPUHITUTTHAITEHOTO
xapakrepa

Xoportio 3amaHue BBITOTHEHO B IMTOJTHOM 00BbeMe (BCE TTOCTABIICHHBIE 3a/1a4H PEIICHBI), OTBET JIO-
TUYeH 1 000CHOBAH, JIOIYIIEHB HETOYHOCTH HEIIPUHITUIIHAIHHOTO XapakTepa, Ho 00y-
YAIOIIMICS MMOKa3bIBaeT CUCTEMY 3HAHHH 110 TeME CBOMMH OTBETaMH Ha TIOCTABIICHHBIE
BOTIPOCHI

VY 10BJIETBOPHUTETHHO 3amaHue BBHIMOJIHEHO HE B IMOJTHOM o0BbeMe (perteHo 6osiee S0% mocTaBieHHBIX 3a1a4),
HO 00YYaroIHUiACs IOMyCKAeT OMIMOKH, HapyIlIeHa MOCIeI0BaTeIbHOCTh OTBETA, HO B
I[EJIOM PACKPBIBACT COJICPKAHIE OCHOBHOT'O MaTepuaa

HeynoenerBoputenbHO | 3ajaHue BHIOIHEHO HE B MOJHOM o0beMe (perreHo MeHee S0% MmocTaBICHHBIX 3a/1a4),
00yJaroIuiics [acT HEBEPHYI0 HHPOPMAIIUIO TIPU OTBETE HA MIOCTABJICHHBIC 3a1a4,
JIOITyCKaeT rpyObIc OMMOKY MPH TOJKOBAHUU MAaTEpUAIa, IEMOHCTPUPYET HE3HAHKE
OCHOBHBIX TEPMHHOB U MOHSTHUH.

ILnoxo 3aﬂaHI/Ie HC BBIIIOJIHCHO, 06yqa}om141>'1c;1 JACMOHCTPUPYCT MMOJTHOC HE3HAHUEC MaTCpUajia

6.4. TunoBbIe KOHTPOJILHBIC 33JJaHUS WIIM HHBIE MaTePHAIIbI, HEOOXOUMBIE JIJIsl OLEHKH PE3yIhTaTOB
0o0y4YeHHs, XapaKTepU3YIOIINX Tanbl GOPMUPOBAHUS KOMIETEHIMHI U (UJTK) 71 KTOTOBOTO KOHTPOJIS
c(hOpPMUPOBAHHOCTH KOMITETCHIIUH.

Bonpocwt ona skzamena:
. IToHsiTHE H5KOHOMHKO-MAaTEMAaTUIECKON MOJIEIH.
Ponb Mozenell B 3)KOHOMUYECKON TEOPUH U IIPUHATUN PELLICHUA.
CrpyKkTypa cHCTEMBI SKOHOMUKO-MaTEMAaTHYECKUX MOJEIIEH.
TpeOoBanws, MPEABSIBIAEMbIC K MATEMAaTHIECKUM MOJIEIISIM.
Knaccudukanmsi 53KOHOMUKO-MAaTeMaTHUYECKUX MOJIEIICH.
[IpeanochuIku UCTIOIB30BAHUSI UMUTAIIMOHHBIX CUCTEM B SKOHOMUYECKUX UCCIIEIOBAHUSIX.
CrarucTuueckoe IMUTAlMOHHOE MOJEIMPOBAHNE, KAK METOJI aHAJIN3a SKOHOMUYECKUX CUCTEM.
DTanbl KOHCTPYUPOBAHUS UMUTAIIMOHHBIX CUCTEM.
9. BeposATHOCTHBIE METO/IbI AHAJIN3A U MOJIETUPOBAHUS YKOHOMUYECKUX CUCTEM.
10. Cnyuaiinble cOObITHSA, BEIMYUHBI U (PYHKIIHU.
11. TTonsaTHe BEpOATHOCTH M PYHKIIUU pacHpeiesICHUs BEPOSTHOCTEH CIIy4ailHOW BEJIMYUHBI.
12. IInoTHOCTH pacnpeneneHus BEpOSITHOCTEN.
13. YucnoBble XapaKTEpPUCTUKH CIIyYaWHbBIX BEJIUYUH.
14. Cratuctuueckas OLl€HKa 3aKOHOB paclpeleleHUsl CIyYailHbIX BEJIUYUH.
15. OcHOBHBIE 3aKOHBI PACTIPEICTCHUIN CITy4YalHbIX BEJIMYHH.
16. Ilonatue croxacTHUYECKON MOJEIH.
17. Ananu3 cToXacTU4YeCKOW MOJIENU ¢ IpuMeHeHneM meroga Monte-Kapiio.
18. IlocTpoeHne UMUTALIMOHHOW MOJEH C UCIIOJIb30BAHUEM. AATUYNKA CIIy4alHbBIX YHCEIL.
19. HWcnonp3oBanue GUHAHCOBOTO MOEIMPOBAHUS Ul Peau3allid OCHOBHBIX IMPUHILIUIIOB UHBE-
CTULIMOHHOM NOJIMTUKH KOMMEPYECKON OpraHU3alnH.
20. OcHOBHBIE METO/Ibl OIIEHKH MHBECTUIIMOHHBIX MTPOEKTOB U UX COJIEPIKAHHUE.
21. JleHeXHBIH TOTOK, OCHOBHBIE CIIOCOOBI MPOTHO3UPOBAHUS JACHEKHOTO MOTOKA U MPUMEHEHHE
MMHUTALMOHHOTI'O MOJEIUPOBAHUS ISl €r0 IUIaHUPOBAHMSL.
22. bromxeTHbI MOAX0/ MPU aHAIN3€ UHBECTUIUN C UCIOJIb30BAHUEM MUMHUTAIIMOHHOTO MOJIEIH-
pOBaHUA.
23. llondartue, pacueT, NPUMEHEHUE U POJIb IIOKA3aTeIsd YUCTasi AUCKOHTUPOBAHHASI CTOUMOCTD, €TI0
JIOCTOMHCTBA U HETOCTATKH.
24. llondartue, pacyeT, IPUMEHEHUE U POJIb [T0OKA3ATENS IPOBEPOUHBIN JUCKOHT, €r0 JOCTOMHCTBA U
HEJOCTATKHU.
25. llondArtue, pacueT U poJib OKa3aTeaell NHAEKC BBITOJHOCTH MHBECTULIMN U NIEPHOJA OKYIaeMO-
CTH MHBECTULIUN U BO3MOKHOCTH UX MPUMEHEHHSI IPU BIOOPE MHBECTUIIMOHHBIX MPOEKTOB.
26. Ananu3 anbTepHAaTUBHBIX MMPOEKTOB, OLIEHKA MHBECTUIIMM B YCIOBUAX JedUlnTa PUHAHCOBBIX

pecypcoB.
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27. IlpumeHeHue (pUHAHCOBOTO MOJEIUPOBAHUA Ui aHaln3a 3(P(GEKTUBHOCTH WHBECTUIIMOHHBIX
IIPOEKTOB B YCIOBUAX UHQISINN.

28. OOmias KOHIETIIHS pUCKa.

29. Buasl npeInpuHUMATEIBCKOTO PUCKA.

30. MeTonbl KOMMYECTBEHHOIO aHAJIN3a YKOHOMUYECKUX PUCKOB.

31. IloHsATHE pHUCKa HHBECTULIMOHHOIO IPOEKTA.

32. H3MeHeHue IEHEKHOT0 MOTOKA, KaK METOJ aHAIM3a PUCKAa MHBECTUIIMOHHOTO MTPOEKTA.

33. Puck, acconuupyemslii ¢ OTJEIbHBIM aKTUBOM.

34. JIMCKOHTHPOBAHME IO TEKYIIEH CTOMMOCTH, KaK METO/]l aHAJIN3a PUCKA HHBECTUIMOHHOTO MPO-
eKTa.

35. MmuTanroHHasi MOJI€NIb OLIEHKHU pucKa. IMHUTAaIlMOHHOE MOJIETMPOBAHKUE U BIMSIHUE PUCKOB Ha
3¢ (HEeKTUBHOCTH MHBECTHIIMOHHBIX TIPOEKTOB.

36. KonuyecTBeHHBIN aHATU3 PUCKOB MHBECTUIIMOHHBIX MPOEKTOB C HCIIOJIb30BaHHEM (DMHAHCO-
BeIX QyHKUui MS Excel.

37. CnocoOsI pa3pabOTKu IMUTAITMOHHBIX YKCIIEpUMEHTOB B cpeae MS Excel.

38. MmuTannoHHOE MOAETUPOBAHUE C MPUMEHEHHEM MAaTEeMAaTUYECKUX M CTAaTUCTHYECKUX (PYHK-
it MS Excel.

39. Mmuranus ¢ UCIOJIb30BaHUEM MHCTPYMEHTa «['€HepaTop Cily4aliHbIX YMCEI».

40. ITporpamma «Ilaket ananuza» B MS Excel.

41. CraTtucTu4eckuil 1 BEPOATHOCTHBIN aHAIU3 Pe3yIbTaTOB UMUTALIMOHHOTO SKCIIEPUMEHTA Cpe-
ne MS Excel.

42. OmnwucarenpHas CTaTUCTHKA, KAK MHCTPYMEHT aHan3a JaHHbIX B MS Excel.

43. UnctpymenT ananu3a qanubix «Koppemnsius» B MS Excel.

44. TIporpamMmHbIii KomIuieke «Project Expert» kak cpencTBo (GUHAHCOBOTO MMHUTAIMOHHOTO MO-
JEIUPOBAHMS U aHAIN3a MHBECTULIMOHHBIX MPOEKTOB.

45. Mopens (punaHcoBOro rmiaHupoBaHus. OCHOBHbIE (DYHKIIMH (PUHAHCOBBIX MOJICICH.

46. Peanmzanus AWHAMUYECKON HMMHUTAIIMOHHOW MOJETH JICHEKHBIX IMOTOKOB B IMPOTPaMMHOM
komiuiekce «Project Expert».

47. OcHOBHBIC 33/1auH, pemaeMbie ¢ moMmoisio Project Expert.

48. Ctpykrypa Project Expert.

49. OCHOBHBIE COCTABJISIONMINE OJIOKU MPOrpaMMHOTO KomIuiekca Project Expert.

50. TlocnenoBaTenbHOCTH AEUCTBHI pH paboTe ¢ mporpammoit Project Expert. IToctpoenue moze-
.

51. Pa3pabotka crpareruu pmHaHCHpOBaHUS npennpuarus B Project Expert.

52. ®opmupoBanue otdyeta B Project Expert.

53. CranpaptHbiii mabmon npoekrta B Project Expert.

54. MogenupoBaHHe OKPYXKaIOLIEH cpeibl U IEHEKHBIX TIOTOKOB NpeanpusaTs B Project Expert
55. Pa3paboTka MHBECTUIIMOHHOTO TUIaHAa MpoekTa B Project Expert.

56. MogenupoBaHue ONEpallMOHHOIO IU1aHa komnanuu B Project Expert.

57. IlpourpeiBaHue pa3aIuvHBIX CIICHAPUEB pa3BUTHs npeanpusatus B Project Expert.

58. Ananmu3 3(pPeKTUBHOCTH TEeKylIed W MEepCIeKTUBHOW NEATEIbHOCTH mpennpuatus B Project
Expert.

59. bu3sHec-11aH HHBECTULIMOHHOTO IIpoekTa B Project Expert.

60. OcHoBHbIe (huHAHCOBBIC TTOKa3aTenu B Project Expert.

61. Ananu3 yyBCTBUTENBHOCTHU IIpoeKTa B Project Expert.

62. Cospanue rpaduxoB u nuarpamm B Project Expert.

Tunosble 3axaun

3aganmue 1
®dupMa paccMaTpUBaeT UHBECTULIMOHHBIN IIPOEKT IO MPOU3BOJACTBY NMpoayKTa «Ax». Ilpen-
nojaraercs, 4To HanboJsee CylEeCTBEHHOE BIUSHUE HA PEATU3aluI0 IPOEKTa OKAa3bIBAET 0OBEM BbI-
nycka Q, nmepemenHsle 3aTpaThl V U LeHa P. Jlnana3oHbl U3BMEHEHUS 3TUX MEPEMEHHBIX CIIEYIO-
ue:
KuroueBble mapamMeTpbl NpoeKkTa



IMoka3arenu Cuenapuii

HAUXy[IIUN | HAWIYYIIAA | BEPOSITHBIN
O6nem Beimycka Q 800 1800 1400
Ilena 3a mryky P 20 50 30
Ilepemennslie 3aTpaThl V 40 15 20
Heusmensiemble napameTpsl MPOEKTa
Ioka3zarenun Haub0oJiee BeposiTHOE 3HAYEeHUE
IToctrosiHHbIe 3aTpaTsl F 3000
Amoptuzanus A 2000
Hautor Ha npuGsuis T 30%
Hopwma nuckonra r 10%
Cpok npoekTa n 5
Havansabie unsectunuu 10 30000

IIpennonaraercs, 4YTO KJIIOYEBBIE NEPEMEHHBIE MMEIOT PAaBHOBEPOSTHBIC pacIlpe/leIeHusl.
[IpoBecTH MMHMTAIIMOHHBIA U BEPOSITHOCTHBIA aHAIM3 COOCTBEHHOro pucka npoekra (100 mmwura-
W) C UCTIOJIb30BAaHUEM COOTBETCTBYIOMMX (pyHkIuit MS Excel.

3ananue 2

dupma paccMaTpUBaCT MHBECTULUOHHBIA IIPOEKT IO PIOU3BOACTBY Ipoaykra «B» Ilpen-
rojaraercs, 4To HanboJsee CylECTBEHHOE BIUSHUE HA PEATU3aluI0 IPOEKTa OKA3bIBAET 0OBEM BBI-
nycka Q, mepeMeHHbIe 3aTpathl V U 1eHa P. MeTonoM 3KCIEpTHBIX OLICHOK YCTaHOBJIEHBI CIIEY-
IOIUE PACIPEEICHNS BEPOSITHOCTEN IS KIFOYEBbIX IEPEMECHHBIX

KitoueBble napameTpsl IpoeKTa

Cuenapuii
IToxazaTenu - = =
Hauxyammia Hawry4ymmii BeposiTHbIit
P=0,1 P=0,1 P=0,8

O6beM Beimycka Q 900 4000 2200
Ilena 3a mryky P 30 70 60
[lepemenHble 3aTpaThl 40 20 35
\Y

Hewnsmensiemble napamMeTpsl MPOEKTa

ITokazarenu Hawnbonee BeposiTHOE 3HaUEHNE

[locTosiHHbIe 3aTpaThl F 800

Amoptuzanus A 300

Haunor na npu6suts T 30%

Hopwma nuckonTa r 6%

Cpok mpoekTa n 5

Hauansubie nuasectunuu 10 20000

[TpoBecTH MMHUTALMOHHBIA W BEPOSITHOCTHBIM aHaIN3 COOCTBEHHOTO pucka mpoekra (100
MMHTAIMI) C UCTIOJIb30BAHUEM MHCTPYMEHTA [ 'eHepaTop CaydailHbIX YHUCET .

OcCyIIecTBUTh CTATUCTUYECKHI aHAIN3 B3aUMOCBSA3EM MEXAY KIIOYEBBIMU I1IEPEMEHHBIMHU.

[IpoBepuTh rUNOTE3y 0 HOPMAIBHOU PACHPECIEHUN UCXOTHBIX MEPEMEHHBIX U TMOJIy4YeH-
HBIX PE3yJIbTATOB.

KonTpoabsnas padora 1

dupma paccMaTpuBaeT MHBECTHUIIMOHHBIN NPOEKT. B 3aBUCcHMOCTH OT KiTIOUEBBIX (PaKTOPOB
ObUIM TOJTy4eHBl 3HaueHus: Kpurepus NPV mo TpéM BapuaHTaMm pa3BUTHSA COOBITHI (ONITUMHCTHY-
HBIH, TECCUMUCTUYHBIN, pEATMCTUYHBIN). METOI0M SKCIIEPTHBIX OIICHOK OBLIN OINPEACIICHBI TaKXe
BEPOSATHOCTH pealln3allMi TUX BapUAHTOB.

| | NPV (Thic. py6.) | BepositHocTh |




MuHumMym N1 P1
BepositHoe N2 P2
Makcumym N3 P3

[IpoBecTu OLIEHKY pUCKAa UHBECTUIIMOHHOTO MPOEKTa METOJOM MMUTAILIMOHHOTO MOJEIUPO-
Banus (300 umuraruii) B MS Excel . [lo pesynpTaTam UMUTaUM ONPEACIIUTh CpeIHEE 3HAYCHHE
kpurepust NPV, crannaptHoe otkinonenue NPV | BeposTHOCTH Toro, uto 3HaueHue NPV Oyxer
MeHbIIe win paBHo 0, MoACYUTaTh CyMMY YOBITKOB U 0X0/10B. [IpoBecTn craTUCTHUECKUI aHATTU3
MOJIYYEHHBIX PE3yJIbTATOB C UCMOIb30BaHueM [lakera aHanu3za.

3amanne 3
3amaya onpoca MpoxXoxKux

[TpenmnonoxuM, onpamuBaioT IPOXOKUX Ha yJHIle ropoa. TpedyeTcst OeHUTh BpeMsl Ipo-
BEJICHUS ONpOca U 3aTpaThl Ha HEr0. BXOAHBIX JaHHBIX, B OOBIYHOM MOHUMAHUU, B JAHHOW MOJIENN
HEeT (BO3MOXHOCTh OTCYTCTBHS BXOJHBIX JAHHBIX — OCOOEHHOCTh MMHUTAIIMOHHOTO MOEITHpPOBa-
HUA).

1 3Tan — onpeaesieHne NapaMeTpoOB MOAEIH

CHauana TpebyeTcs onpenenuTs napamerpsl Moaenu. I1ycTs a — uHTepBan Mexay HosiBie-
HUSIMH [TPOXO0KHMX, KOTOPBIM MOXHO 3371aTh BONPOC; b — MPOIOIKUTEIBHOCTD OECe/Ibl; C — )KeJTaHue
MIPOXOKET0 OecenoBaTh.

[TapameTppl 1aHHOM MoOJENM SBIAIOTCSA cilydallHBIMU nepeMeHHbIMU. CirydyaiiHOH mepe-
MEHHOH Ha30BEM IIEPEMEHHYI0, KOTOpask B pe3yJbTaTe OIBITA CO CIy4alHbIM HCXOIOM IPUHUMAET
TO WM WHOE 3HaueHue. Bo3MOKHBIE 3HAUEHUS CIy4yailHOM MepeMEeHHOM 00pa3yloT MHOXKECTBO €€
3HaYeHui. B Hamel Moaenu a, b, ¢ — ciydaitHble IepeMEHHbIE.

2 3Tan — nojy4eHue MH(GOPMAIUH /ISl IOCTPOECHUS MO/IeJIH.

Bo MHOrux ciy4asx 3TO MOXHO CJeNaTh, MPOBEAs dKcrepuMeHT. [Ipenmnonoxum, 94To mpu
coope nHpopMauK I Kaxa0u nepeMeHHor n3ydeHbl 100 mpoX0KuX M TOJYYEHBI CISAYIOIINE
JaHHBIC.

HNuTepBan mMexay nosiBJieHUsIMH MPOXOKUX, KOTOPBIM MOXHO 3aJ1aTh Bompoc, 6b11 oT 0
1m0 5 muHyT. Tak Kak CTPOUTCH TMCKPEeTHAsl MOJelib, TO HE00X0IMMO HeNpepbIBHbII MpoMe-
’KyToKk BpeMeHH [0;5] caenaTh IMCKPETHBIM — PEHINTh, KaKHe IPOMEXYTKH BpEMEHU OYAYyT HC-
nonb3oBathes. Hampumep, 1 MuHyTa. DTO O3HAUYAET, YTO MEPEMEHHAsI a MOXKET IPUHUMATh 3HAYe-
Hus 0,1,2,3,4 1 5 MuH. DTO 3HAYCHUS TIepeMeHHOol a. O4eBUIHO, UTO TIPH COOpE JaHHBIX HET HEOO-
XOJIUMOCTH M3MEPATh BPEMS TMOSBICHHS OYEPEIHOTO MPOXOXKETO C TOYHOCTHIO, OOIbIIeH, uem 1
MuH. [Iycte O MuH. nponuto Mexay nosiBiaeHUsIMUA 20 MPOX0XKUX, | MUH. — MEXKIY 25 TPOXOXKHUX H
T.J.

Bpewms mexny Yucno Cymma BepositHOCTB Cnyvalinbie
nosiBineHusMu | Ilpoxoxux, d(a) MIPOX0KHUX yucia
MIPOXOXKUX, a
0 20 20 0,2 0-19
1 25 45 0,25 20-44
2 34 79 0,34 45-78
3 12 91 0,12 79-90
4 98 0,07 91-97
5 2 100 0,02 98-99

B nepBom cronbiie mpuBeAEHBI Bce 3HAUEHUS NIEPEMEHHOM a; BO BTOPOM — 3KCIIEpUMEH-
TaJbHO IOJIYYEHHOE YUCJIO MPOXO0KUX, MPOIIECAIINX C UHTEPBAJIOM a; B TPETbEM — YMCIIO MPOXO-
KUX, TPOLICIIINX C HHTEPBAJIOM HE OOJIbIIe, YEM a; B YETBEPTOM — BEPOSITHOCTDH MOSBIICHUS MPO-
XO0Kero B TE€UYCHHE BpeMeHU a. (BeposSTHOCTH MOBJICHUS paBHA OTHOIICHUIO YMCIIA OJIarOnpHsITHBIX
cirydaeB K obmiemy uuciy ciaydaes. P(a)=d(a)/100.

[Tycts 3 100 mpoxoxkux cornacunuck nmodecenoBatsh 50. Torga BepoSTHOCTH TOTO, YTO He-
KOTOPBIN MPOXOXKUI OTBETUT HA BOINpPOC, paBHa 0,5.

Cornacue Konnuectso Cymma BepositHOCTB Crnyuaiinble
MPOXOKHUX MIPOXOKHUX MIPOXOKUX qrcia




OecenoBarh
Ja 50 50 0,5 0-49
Her 50 100 0,5 50-99

[Ipennonoxum , 9yto Oecena ¢ MPOXOKUMH MPOAOIDKAIACH OT 2 10 8 MuH. CienoBarenbHO

nepeMeHHas b u3Mensiercsa B unteppaiie [2,8] . bynem ucnonb3oBars 15 b ciegyronie 3Ha4eHU:
2,4,6,8.

IIponomxurensHocts | Kommuectso CymmMma Gecen BepositHOCTB CrnyuaiiHble unc-
Oecensl, b Oecen, d ja
2 20 20 0,2 0-19
4 40 60 0,4 20-59
6 36 96 0,36 60-95
8 4 100 0,04 96-99

COop uHpOopMaIuu 3aKOHYCH.

3 3Tan — oleHKA NOJYYeHHOH Moae/In

J1J1 OLIeHKU MOJy4eHHON MoJienu Oy/1eM UCIOIb30BaTh MaTeMAaT.0KUJaHUE U TUCTIEPCHUIO.

M[a]=0%0.2+1*0.25+2*0.34+3*0.12+4*0.07+5*%0.02=1.67

Mar. Oxunanue nepemeHHol a paBHol,67. CienoBarenbHO, CpeIHEEe BPEMsS MEXAY IOSB-
JEHUSMH NPOXO0XKUX — 1,67 MUH.

Mar.oxunanue nepeMeHnoi b: M[b]=2*0.2+4*0.4+6%*0.36+8*0.04=4.48

CrnemoBaTenbHO, CpEAHSS MPOIOJDKUTEIBHOCT OeceIbl C MPOX0XKuM — 4,48 MUH.

Jlucniepcust CIydaifHOM TEPEMEHHON XapaKTepu3yeT pa30opoc CIy4.EPEeMEHHOW BOKPYT

n n
D(x) =" (x; = M(x))’ p, D(x)=Y % p;, — M(x)’
MaT.0XXHUJIaHHUs. i=l uim 60s1ee mpocTo : i=l

Haiinem nucniepcuio ciydailHBIX IEPEMEHHBIX a | b:

D[a]=0%#0.2+17%0.25+2%#0.34+3%*0.12+4*0.07+5*#0.02-1.67°=1.5211

D[b]= 22%0.2+42*%0.4+6*%0.36+8%*0.04-4.48%=2.6496

4 3Tan — Moie/IMPOBaHHeE NPoLecca onpoca.

[IycTp mmeeTcst reHepaTop CIly4allHBIX YMCEJ, KOTOPBIM MO3BOJIAET MOJYYHUTh IICEBAOCTY-
yaliHble YKCiia, PABHOMEPHO PACIIpPE/ICTICHHBIC B 33JaHHOM JIMaIa3oHe.

[Ipennonoxum, UMEIOTCS ciiydaliHble ynciia B nuanazone ot 0 1o 99. [loctaBuM B cOOTBET-
CTBHE KaX/10i MepeMeHHON MOJIeNTi Ha0Op CIyYalHbIX YHCEIL.

HaGop cnyualiHBIX Ymcen ompenemseTcs BeposTHOCTsIMU. Hampumep, s mepeMeHHo a —
MHTEPBAJIa MEXY MOSBICHUSMH IPOX0KHUX — BeposITHOCTD p(0) = 0,2, T.e. 20% ciayyaliHBIX 4uCel
JOJKHBI cooTBeTCTBOBAThH a=0. [IycTh 310 yncna 0,1,2 ....19. AHaJIOTUYHO ONpeIeSICHbl OCTAIbHBIC
CIIy4alHBIEC YHCIIA.

[1ycTh mosty4eHs! TpH NOCIEA0BATEIBHOCTH CIyYalHBIX YACEIT:

56,90,90,87,95,52,11,46,80,1,49,2,65,79;

47,48,9,98,40,55,91,24,82,0,48,96,26,8;

51,87,78,33,65,94,2,79,60,70,68,80,72,86.

[lepByro ucnosibzyem sl ONpPEAEIICHUs BPEMEHM IOSIBICHUS NPOXO0KUX, BTOPYIO — IS
OTIpe/IeNICHUs] COTIIACHS MIPOXOXKHUX OeceloBaTh, a TPETHIO — ISl OTMPECNICHUs TPOIOIKUTEITLHOCTH
Oecennl.

[Ipenmonoxum, 4yTo cieayromias 6eceaa MOXKET HAuaThCs Cpas3y IMOCIIe OKOHYAHUS MPEIbl-
nymei. [lepBoe ciyuaitnoe uncio 56, OHO COOTBETCTBYET a=2, CJIEIOBAT. MEPBbIN MPOXOKUN TTO-
SIBUTCS yepe3 2 MuH. Bropoe ciyd. uncno 90 mokassiBaeT, YTO BTOPOM MPOXOXKUI MOSIBUTCS UEPE3
3 MHH., TpeTuid Toxe dyepe3 3 MuH. Ciyd. yncio 47 o3HadaeT, 4YTo MEPBbIA MPOXOKHUM COrIacuiCs
nobecenoBark. Ciyd. uncna 48 u 9 03Ha4aIOT, YTO BTOPOI U TPETUH MPOXOKHNA TaKKe COTIACHBI
O6ecenoBarh. Ciyd. uucio 51 mokas3sIBaeT, 4To Oecesia ¢ MEePBBIM MPOXOKUM MPOIUTCS 4 MUH. ,
CJIeIOBATEeNLHO Oecella CO BTOPHIM MPOXOKUM HE COCTOHUTCS, T.K. B MOMMEHT €T0 IMOSBICHUS MPO-
ucxXoauT Oecena ¢ mepBbIM. MOXKHO TT0O€CeIoBaTh TOIBKO C TPETHUM MPOXOXKUM, CIyd. YUCIO 78
MOKA3bIBAET, YTO Oecela C HUM MPOJUTUTCS 6 MUH.



Ecnu cuurare, uTo mpolecc Hayaics B HAa4yaldbHbII MOMEHT BpEMEHH, TO B YETBEPTOM
cTonOIe TabIUIBl yKa3aHO Yepe3 CKOJIbKO MHUHYT TOCJE Havaja Mpolecca MOSBHICS O4epeaHOn
MIPOXOKUI .

Ne [TosiBiIeHHE TPOXOKETO Cornacue Oe- becena Ne
MPOXOXKe- CEeI0BaTh Oe-
ro Cay- Bpems | Abcomor | Cay- | Corma | Cuy- IIpo- Abc. | ce

yan MEXKIY HOE Bpe- yan cue yan J10J1 BpeMs | bl
HOE | TIOSIBJICHU Mt HOE Oece- HOE KUT. | OKOHY.
YUCJIO | SIMH IIPO- | TIOSIBJIE- YUCIIO 1o YUCIIO Oece- Oece-
X0XKUX ,a HUA BaThb AbI, AbI
b
1 56 2 2 47 Jla 51 4 6| 1
2 90 3 5 48 | Ja(@3) 87 6
3 90 3 8 9 Ja 78 6 14| 2
4 87 3 11 98 | Her(3) 33 4
5 95 4 15 40 Ja 65 6 21| 3
6 52 2 17 55 | Her(3) 94 6
7 11 0 17 91 | Her(3) 2 2
8 46 2 19 24 | Ja(3) 79 6
9 80 3 22 82 Her 60 6
10 1 0 22 0 Ja 70 6 28
11 49 2 24 48 | Ja(@3) 68 6
12 2 0 24 96 | Her(3) 80 6
13 65 2 26 26 | Ha(3) 72 6
14 79 3 29 8 na 86 6 35

[TosnyunM 5 HHTEPBBIO.
S 3Tan - CocTaBuM CJIOBECHBIH AJITOPUTM MOJACJIUPOBAHUS ONPOCA:
. BBop uncna Gecen.

. VYBenuyeHre cueTyrKa 4yucia mpoxXoKux num_peo Ha 1.
. [Tonyuenune cnyqaitHoro uncina rnd1.
. Ecmu 0<=rnd1<=19, 1o Bpems mnosBieHus npoxoxkero a=0 muH. ; ecau 20<=rnd1<=44,

Toa=1MuH. ; 45<= rnd1<=78, To a=2muH.; 79<= rnd1<=90,Tt0 3muH.; 91<= rnd1<=97, To a=4MuH.;
98<=rnd1<=99, To a=5MuH.

. N3menenne cueTynka abCOTIOTHOTO BpEMEHH MOSBICHUS MPOX0XKEro abs_a=abs_a+a.

. [TpoBepka: eciu onmpamuBarOnUii CBOOOEH, T.€. a0COTIOTHOE BPEMsI MOSBIICHHS MPOXOXKe-
ro OoJbIle aOCOMOTHOTO BPEMEHU OKOHYaHUs Oecenbl abs_a>=abs_b, To nmepexop K mary 7, B mpo-
THUBHOM CJly4ae nepexos K mary 12.

. [Monyuenue cmydaitnoro uucia rnd. Ecau rnd <=49, To mpoxoxwuii cormaceH OecemnoBarh
C=/1a U yBeJIMYEHHUE CUeTUYHKa uncia Oecen num_int Ha 1. B mpoTUBHOM ciiyyae c=HeT.

. Ecnu c=Hert, TO nepexon k mary 12. B mpoTUBHOM cilydae NOJy4€HHUE CIY4alHOTO 4Hcia
rnd2 u nepexon k mary 9.

. Ecan 0<= rnd2<=19, to b=2mun.; Ecau 20<= rnd2<=59, 10 b=4Mun.; eciu 60<=
rnd2<=95,1o b=6MmuH.; ecin 96<=rnd2<=99, To b=8.

o VYBenuyeHue cyeTyrKa YHCTOro BpeMeHH Oecell ¢ MPOX0KHUMH tot_int Ha BpeMsl OCIeTHEeH
Oecennl: tot_int=tot_int+b.

. VYBenuyeHue cuerTurka adCOIIOTHOrO BpeMEHU OKOHYaHus Oecezbl abs_b Ha Bpemsi mocien-
Hel Oecensl: abs_b=abs_a+b.

. [IpoBepka, 4TO MPOBEICHO HY)KHOE KOJIMYECTBO Oece: eclii num_int<n, TO MEPEXoJ K mary
2, B IPOTUBHOM clly4ae nepexo K mary 13.

. BbIBoa pe3ynbTaToB: YMCIO NPOIIEAIINX JIIOJEH num_peo, YMCIIO NMPOBEACHHBIX Oecen

num_int, yucroe Bpems Oecen tot_int , Bpemsl MOSBICHUS MOCIEIHET0 MPOXOXKETo abs_a, BpeMs
OKOHYAHHU IMOCHEIHEN Oecenbl abs_b.
Eciy BBITIOJHUTE TIPOIEAYPY MOACIUPOBAHHUS IO ATOW MporpaMMe JUIs ducia Oecen
100,200, 300, 500 u 1000 yncna 6ecen, TO MOTYYUM CIETYIOIIUI pe3yabTar.



Yucno npo- | Bpewms no- Ywucio Ywucroe Bpewms M]a] M]b]
LIEIIITNX SIBIICHUS Oecen Bpems 6e- | oxoHuaHMs
MPOXOXKUX | TMOCIETHETO cen MOCJICTHEH
MIPOXOXKETO Oecenbl

404 632 100 432 638 1,564 4,32
813 1391 200 912 1397 1,711 4,56
1333 2183 300 1370 2189 1,638 4,567
2140 3570 500 2260 3574 1,668 4,52
4006 6683 1000 4442 6687 1,668 4,442

W3 Tabauub BUIHO, uTo 1t mpoBeaeHus 100 6ecen tpedyetcst 638 mun. (11 yacoB) ,u3 HUX
432 (7 gacoB) 3aTpaunBaeTrcs Ha camu Oecenpl, a 206 muH. (3 yaca 30 MUH.) Ha OXKUJAHUE OYepe/I-
HOT'O IIPOXO’KEro, corinacHoro 6ecenoBatk. 3a 11 gacoB npoxoaut 404 mpoxoxux.

B anroputMme mpHCYTCTBYIOT ClydaiiHbIE TIEPEMEHHBIC, TTOATOMY €CJIA BBITIOJIHUTH MOJIEITH-
pOBaHMeE elie pas, TO pe3yabTaT OyAeT OTIUYATHCS OT MPEABIIYIIETO.

6 5Tam - OllEHKA HAJAEeKHOCTH MOJEJIH

Crenyrouuii 3Tan paboThl ¢ OTYYSHHON MOJETBIO — OIIeHKa ee HaaexHocTH. HeoOxoanmo
OTIPENICTTUTh HACKOJIBKO MOJENIb COOTBETCTBYET PeaIbHOMY Mporieccy. OnpeaenuM 4YrucIIOBhIE Xa-
PAKTEPUCTUKHU PACTIPECICHUN CIIy4ailHbIX IEPEMEHHBIX U CPABHUM UX C UMEIOLUTUMUCS.

Tak, pacrpeneneHre BpPEMEHU MEXIY IOSBICHUSIMH TPOXOXKHX HMMEET MaT.OKHJaHWe
M[a]=1,67 u mucnepcuto D[a]=1,5211. Ha3zoBeM ux TeopeTHueCKUMHU XapakTepucTukamu. Eciam
XapaKTEPUCTUKH MOJIETH OJM3KU K TEOPETHUYECKUM, TO MOJCIIb HaJie)KHA. ECTECTBEHHON OIICHKOM
Ui MaT.oxunaHus M[a] siBisiercst cpenHee apuMeTHUeCKoe pe3ysibTaToB dKcrepuMeHToB. M[a]=

n n
lZX,- n (lZXiz_sz
M= Jlucnepcus papHseTcs: n=I\n'3

Haitnem omneHku 11t MateMaTUYECKOTO OKUIAHUS pachpeiesieHul ClydalHbIX MEPEMEH-
HBIX a U b , UCTIOJIB30BAaHHBIX B TIOCTPOSHHOM MoJenu. [[j1st TOro B aaroput™M 100aBUM IIar, B KO-
TOPOM BBIYHCIIMM CpeHee apruMEeTHIECKOe BCeX 3HAUCHUM MEPEMEHHBIX a U b.

i a — BpeMeHU MEeXAY IMOSBICHUSIMH MPOXOXKUX — JIOCTATOYHO Pa3leluTh a0COTIOTHOE
BpEeMsI TMOSBJICHHS TIOCIICTHETO MPOXO0XKEro Ha KOJIMYECTBO MPOXOXKHUX., T.C. JaHHBIE 2-TO CTOI0Ia
pasaenuTh Ha JaHHbIe 1-ro cronbia Tabmuipsl. Pe3ynpraT 3anucan B 6 cronioie.

AHAJIOTUYHO OIIEHKA JIJIi MaT. OKHUJIaHUS MEePEMEHHON b — MpoIoDKUTETEHOCTH Oece/bl-
cpenHee apupMeTHyecKoe MPOJAOKUTEIHPHOCTH MPOBEACHHBIX Oecen. JloctarouHo maHHbIE 4-TO
cToJIONA pa3aeuTh Ha NaHHbIe 3-T0 cTonOIa. Pe3ynbrar 3anucan B 7-M cronoiie.

CpaBHHM TIOJIYYCHHBIC OIEHKH W TEOPETHUYECKHE XapaKTepucTuku. Haijmem oTHocHTENb-
HYIO IOTPEIIHOCTh MEPEMEHHBIX a U b :

Dla] =

5 _Mlal-dla] - |ap]- ae]

© Mle] 7 M)

1.67-1.564

, =———=0.063

s 100 6ecen: unu 6,3%.
[4.48 —4.32
y = =0.036
4.48

nnu 3,6%.
Js 200 Gecen: 5" =2.5%, 51’ =1,8%
Jlnst 300 Gecen: o, =1,9%, O =1,9%



O =0,9%

T 1000 6ecen:  2=0,1%, °=0,8%
Ecmm poctaroyHo, 4TOOBI MOTPENTHOCTh MOJACIN HE TpeBbImana 6,5%, TO MpuBEICHHBIC
3KCH€pI/IMeHTBI 10 HOCTpOGHHOﬁ MOoaciIin y,Z[OBJIeTBOpI/ITeJ'H:HBI.

Jlst 500 Gecen: 5” =0,1%,

3amanue 4
Yupasienue 3anmacamu

NmMuTtaniionHble MOJIETTM MOKHO TaKK€ MCIOJIb30BaTh MPU aHAJIU3€ YIPABIICHUS 3alacaMu.
B paGote MHOTUX MPOM3BOJCTB, Mara3uHOB, CKJIAJ0B U T.I. IPUCYTCTBYET AJIEMEHT HEOIpPEIEIeH-
HOCTH TIOCTaBOK KOMIUIEKTYIOLIMX, MaTepUaIoB WM TOBAPOB U CIpoca Ha mpoaykuuio. [loctpoe-
HUE aHAIUTHYECKOM MOJENI TaKOM CUTYallUH OYEHb CIOKHO. B 3TOM ciiydae MPUMEHSIOT METObI
MMUTALUOHHOTO MOJACIUPOBAHUS.

PaccMoTpuM MMHUTAIIMOHHYIO MOJENb YIpPAaBIIEHUs 3alacaMM Ha MpumMepe padoThl CKIIaja.
PaccMoTpuM mocTaBKH M OTTPY3Ky HEKOTOporo ToBapa. [Ipenmonoxkum, Ha OCHOBE HaOIIOJCHHUIA
cobpana cieayromias nHopmarus. ToBap MOCTynmaeT OT MOCTABIIMKAa HEpaBHOMEpHO. B Tabnmie
MPUBEJCHO pacIpeesieHHe CPOKA MOCTABKH MOCIE MOJIaYH 3asBKHU.

Cpok nocTaBku BeposTHOCTh Ciyyaiinbie
t, IH. quciaa
2 0,2 0-19
4 0,5 20-69
6 0,3 70-99

Cripoc Ha 3TOT TOBap MMEET CIEAYIOIIEE PACIIPEACICHUE.

Copoc 3a nenb | BeposatrHocTh Cnyualinbie
d, mT. qucia
140 0,05 0-4
160 0,1 5-14
180 0,2 15-34
200 0,3 35-64
220 0,2 65-84
240 0,1 85-94
260 0,05 95-99

Hcnons3ys nociieq0BaTeIbHOCTH CIIYHaiHBIX YHMCEII, TPOBEAEM BBIUMCIUTENbHBIA IKC-
nepuMeHT i 16 nHei pabotel ckiana. [lonydas ciyyaiiHble yucia, MOKHO OMPEAETUTH CIIPOC.
Hcxons u3 cpoca, onpenensiercs 3anac Ha ckiiage. HauanpHbll 3anac ToBapa Ha CKIIAJE CO-
craisier 1000 mTyk. XpaHeHue eUHUIIBI TOBapa B 1eHb ctout 10 pyoneit. [Ipunsra cienyro-
11asi CTpaTerus: €CJM Ha CKiiazie octaercs MeHblie 400 mTyk ToBapa, TO Ha CIEAYIOUIUN IeHb
3akaszbiBaeTcs naptus 1500 mryk. OTcyTeTBUE €MUHUIIBI TPeOyeMOro ToBapa Ha CKJIaie OL[CHH-
Baetcs B 300 pyOuieii yObITKa B AeHb. 3aTpaThl Ha nojady 3asBku 90 pyoOueil.

Cnpoc ITocTaBka Heynosner
No 3amac, o
Cayu.uucno | Kom-Bo, 3aka3 Cayu. Cpok, BOPEHHBIN
JTHA .
IIT. YHCIIO JTH. CHpoc
1 1000 58 200 Her -
2 800 22 180 Her -
3 620 78 220 Jla 37 4 -
4 400 15 180 Hert -
5 220 87 240 Her 20




6 0 85 240 Her 260
7 1500 31 180 Her -
8 1060 42 200 Her -
9 860 73 220 Her -
10 | 640 12 160 Her -
11 1480 54 200 Ha 25 4 -
12 ] 280 47 200 Her -
13 180 86 240 Her 160
14 |0 4 140 Her 300
15 | 1500 95 260 Her -
16 940 26 180 Her -

[TocTporM MMHUTALMOHHYIO MOJENb yHpaBieHUs 3anacamu. [lapamerpsl Moaenu: t — cpok
NIOCTaBKU TOBapa; d — THEBHOM cIIpoc.

[Tpu Takoit ctpareruu 3a 16 nHei HaOMIOAEHUH 4 pa3a CIPOC OCTAJICS HEYIOBICTBOPEHHBIM.

Bcero ne xBatmiio 740 emuHuIl ToBapa, 3T0 mpuHeciao yosiTok 740%300=222000 pyOmeii.
JIBaXxp1 enanack 3asBKa Ha MOCTaBKy, 3T0 cromino 180 pyoueii. 3aTpaThl Ha XpaHeHue 3a 16 gHEl
cocraBunu 103800 py6ueii. O6mme 3aTpatsl 3a 16 gueii coctaBmim 325980 py6. nmm 20378, 7 pyo.
B JICHb.

s ananusa QyHKUIMOHMpPOBAHUS ckiana 16 mHeill HemocraTouHo. Pacdersl crmemaem ans
100, 200,300,500,1000 gueii. CocTaBUM CIOBECHBIA aITOPUTM MMHUTALMOHHOW MOJEIU YIpaBiie-
HUS 3arlacaMy Ha puMepe padoThl CKiIaaa:

. Hauano nporecca.

J BBop uncna nHeN MOAETMPOBAHHUS N.

. Opranu3anus MyUKIa M0 YUCTYy JTHEW: MUK 10 1, 1 u3MensieTcs ot 1 10 n. (i HOMeEp
TEKYILEro JTHs)

. [IpoBepka: ecnu B 3TOT J€Hb OCYIIECTBIsAECTCS mocTaBka day_supply = i (mepemen-

Hasl JaThl MOCTaBKU paBHA HOMEPY TEKYIIETOo JHs), TO yBEIWYEHHE IEPEMEHHOM Yrciia TOBapOB Ha
CKJIaJie store Ha KOJIM4eCTBO mocTaBieHHoro ToBapa (1500 enuHMIT) U OTrpy3Ka HEJOMOCTABICHHO-
ro topapa def: store=store+1500-def; ecnu Bech cripoc ynoBieTBopeH store>0 (4ucio TOBapoB Ha
cknane>0) , To HepomocTaBIeHHOTO ToBapa HeT: def=0 (mepemeHHass HEIOMOCTaBICHHOTO TOBapa
=(0); ycTaHOBKa IIEPEMEHHO 3asiBKU Ha NOCTaBKYy — HeET : send= false. B mpoTtuBHOM citydae nepe-
XOJ K mary 5.

. IIpoBepka: ecnu Ha ckiage ocranock He Oonbiie 400 enuHui ToBapa : store<=400,
TO TIPOBEpKA: €CIIM 3asBKU Ha MOCTABKY - HeT: send=false (mepemeHHas 3assBKM Ha MOCTaBKy =false),
TO OTIPABKA 3asBKM Ha MOCTAaBKY: MOJy4YeHHUE ciydaiiHoro yucia rnd2; eciu 0<=rnd2<=19, To mno-
cTaBka Oynet uepe3 2 ans: t=2; ecnu 20<=rnd2<=69, To mocraBka Oyner 4epe3 4 mus: t=4; ecnu
70<=rnd2<=99 ,To mocTaBka OyaeT yepe3 6 mHEH: t=6; yCTaHOBKA MIEPEMEHHOM JaThl IOCTABKHU Ye-
pe3 t mHelt day_supply=i+t (k TeKyleMmy JHIO MPUOABUTH CPOK MOCTABKH); YBEIHMUCHUE TIEPEMEH-
HOM 3aTpaT Ha crouMocTh 3asBkH (90 py0): tot_exp=tot_exp+90; ycTaHOBKa IIEpeMEHHO 3asBKH Ha
MOCTaBKY - /1a: send=true. B mpoTHUBHOM cily4ae nepexos K mary 6.

. VYBenuueHne mepeMeHHOM 3aTpaT Ha CTOMMOCTb XpaHeHus ToBapa (10 py0. 3a en.
TOBapa)
. OnpeneneHre copoca 3a JI€Hb: IMOJy4YeHHE ciydailHoro uyucia rndl, ecnoum

0<=rnd1<=4, to cnpoc 140 exn. ToBapa d=140; eciu 5<=rnd1<=14, To cupoc 160 ex. ToBapa d=16 ;
ecimu 15<=rnd1<=34, to cripoc 180 ex. ToBapa d=180; ecau 35<= rnd1<=64, To cpoc 200 ex. To-
Bapa d=200; ecin 65<=rnd1<=84, to cnipoc 220 ex. ToBapa d=220; ecau 85<=rnd1<=94, To cnpoc
240 en. ToBapa d=240; eciin 95<=rnd1<=99, o cnipoc 260 ex. ToBapa d=260.

. Ecnu cnipoc mpeBbllaeT 3anac Ha ckjiaze: store<d, To mepemMeHHas AeduuuTa yBe-
nuduBaeTcs Ha pasHuily : def=def+d-store ( MeXay CIIPOCOM M KOJIMYECTBOM Ha CKJIAJE), 3aTPaThl
Bo3pactator Ha 300 py0. 3a KaKIyl0 EIWHUILY HEJOINOCTAaBICHHOTO  TOBapa
tot_exp=tot_exp+def*300 (YBenuueHune nepeMeHHOU 3aTpaT Ha: TIEpeMEeHHas AUPUITUTA YMHOXKHTH
Ha 300; Ha cknazne ToBapa HeT:store=0 (xos-Bo ToBapa =0). B mpoTuBHOM ciyuae 3amac ToBapa Ha
CKJIaJIe YMEHBIIIAeTCs Ha CTIpoc: store=store-d.

i BbiBoz pe3ynbTaToB: 3aTpart tot_exp; CPeIHUX €KEAHEBHBIX 3aTpar tot_exp/n.



BrINoHUM MOEIMPBAaHUE 110 IPUBEACHHOMY aJITOPUTMY

Yucno nuen O6mme 3atpa- | Cpenaue exe- | JIaw, korga | Jlonss nHeW Heymo-
THI, pyO. JTHEBHbIE  3a- | CIPOC HE OBLT | BICTBOPEHHOTO
TpaThl, pyo. YIOBIIETBOPEH crpoca
100 6278370 62783 47 0,47
200 11667940 58339 91 0,46
300 16079200 53597 127 0,42
500 23593430 47186 194 0,39
1000 55933260 55933 430 0,43

B 4-om cTon61e 3anmrcaHo KOMMYECTBO THEH, B KOTOPBIE CIIPOC HE OB yIOBIETBOPEH IOJI-
HOCTBIO (JIJIS1 €T0 HAXOXKJIEHHUS B aJITOPUTM BBEACH CUETUYHK «IEPUIIUTHBIX» THEH, KOTOPBINA YBEIIU-
yuBaeTca Ha 1, €Clii CIpocC MPEeBBIIAET KOJWYECTBO ToBapa. CpelHue €XETHEBHBIC 3aTpaThl CO-
ctaBisiroT ipuMepHo 50000 py6ueit u 6onbie 40% nHel cripoc He ObLT yIOBIETBOPEH. Tak Kak Ha
CKJIaJile HE MOYKET HaxoauThcs B JeHb 0ombiie1 900 mTyk ToBapa (ecnm Ha ckiane menbie 400
HITYK, TO Jenaercd 3aka3 Ha 1500 mTyk), To 3aTpaThl TOJIBKO HAa XpaHEHHE HEPEATU30BaHHOTO TO-
Bapa He MoryT npeBbimath 19000 py0. CinenoBaTenbHO OCHOBHBIE 3aTpaThl MPUXOASTCA HA YOBITOK,
CBSI3aHHBIN C OTCYTCTBUEM TOBapa.

N3Menum cTpareruto.

Mar. Oxuganue cpoka noctaBku papHo M(t) = 2*0,2+4*0,5+6*0,3=4,2 nus.

Mar. oxuganue exeaHeBHOro crmpoca paBHo 200 mrykam. CrienoBaTenbHO, IS yIOBJIE-
TBOPEHHsI CIIpoca KaXAbI JeHb Ha ckiaae AoKHO ObiTh 200 mrTyk ToBapa. Tak Kak mocraBKa
ocymiecTBisieTcss uepe3 4,2 aHs, TO 3aKa3bIBaTh HAJIO TOTJA, KOTJA HA CKJIAJe OCTAeTCs MPUMEPHO
840 mTyk.

[TycTh HOBasi cTpaTerusi mpeAnrchbIBaeT JIeJaTh 3aKa3, Korjaa Ha ckiane octaerca 840 mTyk
TOBapa. BeIMoJHUM MOJIEIMPOBAHUE B 3TOM CIIydae.

Yucno nuen O6mme 3atpa- | Cpenaue exe- | JIaw, korga | Jlonss nmHeW Heymo-
THI, pyO. JTHEBHbIE  3a- | CIPOC HE OBLI | BICTBOPEHHOTO
TpaThl, Pyo. YIOBIIETBOPEH crpoca
100 1742460 17244.,6 15 0,15
200 3530830 17654,1 25 0,13
300 5002600 16675,3 41 0,14
500 9294230 18588,5 69 0,14
1000 18516370 18516,4 162 0,16

Hu B ogHOoM cnyuae exxemHeBHBIC 3aTpaThl He npeBbimaroT 25000 pyOnel, a gHel, korma
CIpoc He OBLT YIOBJIETBOPEH MOJIHOCTHIO, He OombIne 16%. Tak kak moyiydeHa CyIliecTBeHHAs KO-
HOMHUSI, TO CIIEYET MPEANOYECTh BTOPYIO CTPATETHUIO.

KonTpoubHnas pa6ora 2
NmuTanuoHHass Mojae/b 00CTYKUBAHUS KJIUEHTOB

[TocTpouTh UMUTALIMOHHYIO MOENb (YHKIIMOHUPOBAHUS TTAPUKMaXEPCKOH, B KOTOPOH pa-
O6ortaroT aBa Macrtepa. [Ipenmonoxxum, 4To caenaHbl cienyromue Ha0moaeHus. [IpeasaputenbHO
3alUCU B MapuKMaxepckol HeT. KiMeHThl Npuxonar B ciaydyallHbIH MOMEHT BPEMEHH U OXKHUAAIOT
0o0CITy>)KMBaHUSI B O4YEpEIH, €CIIM MacTep 3aHAT. HeKoTopwle KIMEHTHI JKENaloT OOCITYKHUBATHCS
TOJIBKO y OTpeNIeJICHHOTr0 MacTepa. Jpyrue cornamaioTcs UATH K APYTrOMYy MacTepy, €CJId Ipearno-
YUTAEMbI UMH 3aHAT. Kpome Toro, ectb KJIMEHTHI, KOTOPhIM MacTep Oe3paziuueH. Bpems obciy-
JKWBAHUSI KJIIMEHTA 3aBUCUT OT MacTepa U SBJISIETCA CIIy4alHOW BEJIMYMHOM.

[TapameTpsl MOAENM: a — IPOMEXYTOK BPEMEHU MEXKY MOSIBICHUSIMU KIMEHTOB; b — Ma-
cTep, K KOTOPOMY JKEJIAaeT MOMAacTh KIUEHT; C — COTJIacue MOUTH K Apyromy mactepy; d1- mpomon-
JKUTEITLHOCTh O0CTYKUBAHUS MTEPBBIM MacTepoM; d2- MPOI0OJDKUTEITBHOCTh 00CITY)KHBAHUS BTOPBIM
mactepoM. [lapameTpbl Moaenu SBIAIOTCS CIydYalHBIMUA MEpeMEHHBbIMU. [IpennonoxuM, cieraaHsbl
HaOJIOZICHUS O PACIIPEACIICHUH 3TUX CIIYYalHBIX IEPEMEHHBIX.

Tabmumna 1




Bpewms mMexny nosiB- | BepoaTrHocTh Cnyualinbie
JICHUSIMU KJIUEHTOB, P(a) YHcia
a, MUH
5 0,05 0-4
10 0,1 5-14
15 0,2 15-34
20 0,4 35-74
25 0,2 75-94
30 0,05 95-99
Ta0numa 2
Macrep, K KOTOPO- BepositHOCTB Crnyuaiinble
MY KeJIaeT MOUTH P(b) qucia
KJIMEHT, b
1 0,5 0-49
2 0,3 50-79
JIro6oii 0,2 80-99
Tabmuma 3
Cornacue nouTH K BepositHOCTB Cayuaiinble
JIPyroMy MacTepy, ¢ P(c) yucua
Ja 0,2 0-19
Her 0,8 20-99
Tabnuna 4
Bpewmst o6cyxuBa- BepositHOCTB Crnyuaiinble
Hus 1-M MacTepowm, P(d1) qucia
d1, mun
15 0,05 0-4
20 0,1 5-14
25 0,4 15-54
30 0,3 55-84
35 0,1 85-94
40 0,05 95-99
Tabmuma 5
Bpewms o6cmyxuBa- BepositHOCTB Cnyualinbie
HUS 2-M MacTepOM, P(d2) yucia
d2, mun
15 0,1 0-9
20 0,2 10-29
25 0,3 30-59
30 0,3 60-89
35 0,09 90-98
40 0,01 99

Hcnonb3ysl 1MocieoBaTebHOCTH CIyYalHBIX YHCEN, MPOBEIEM BBIYUCIUTENbHBIN JKCIe-
puMeHT oOcimykuBanus 15 xknuentoB. CHavana onpenessieTcss BpeMs MOSBICHUS 0YEPETHOTO KITU-
eHTa. — ctosousl 1-3 3aTem, B cTonbmax 4 U5 HaXOAUTCS MacTep, K KOTOPOMY IPHUILEN KIHEHT; ec-
JM MacTep 3aHsT, TO B CTONOMAx 6 U 7 ompeensercs: corjacue KINeHTa HITH K APYroMy MacTepy;
B 8 CTONOIE BRIYMCIICHO, CKOJIBKO MUHYT KJIIMEHT OXKuaaeT; B 9-11 cTonbiax omucaHo oOcayKuBa-
Hue 1-m mactepom; B12-14 cronbiax — oOCIIy>)KuBaHHE 2-M MaCTEPOM.

N3 taGnuier 6 BUIHO, YTO IPUMEPHO 32 5 4acoB pabOTHI MApUKMaXePCKO OBIIIO 00CITyXKe-
HO 15 kinneHTOB: 9- nepBbIM MacTepoM, U 6 - BTOpBIM. [Ipr 3TOM KJIIMEHTHI OKUAAIN B COBOKYITHO-
ctu 55 mup: u3 Hux 50 — 1-ro mactepa. IlepBbiii macTep npocrauBan 30 MuH., a 2-oi 135 muHn. 13-
32 MAJIOYHCIEHHOCTH 3KCIIEPUMEHTOB HENb3s ClIeNaTh 000OCHOBAHHBIE BHIBOJIBI O PabOTe MapuKma-
XepCcKOW Ha OCHOBaHMHM Tabmuibl 6. [loaToOMy cocTaBUM alrOpUTM UMHUTALIMOHHOM MOJENH paboThI
[IapUKMaXEpPCKOU.



MacTep, K COTIaceH T HITH K PaGota 1-ro PaGota 2-T0
TosBJIeHHE KITHEHTa KOTOPOMY SKelaeT JNPYTOMY MacTepy MacTepa MaCTepa
TIONACTh KIHEHT, b O3KHlaHHe
Cotya | Bpems, | AGe. Cony MacTtep Conya CormnacHe,c Cony Bpent,dl Abe. Gy Bpenst,d2 Abc.
YHCTIO a BpeMA | HHCIO YHCTIO HHCITO BpeMA | HHCIO BPeMT
1 2 3 4 5 6 7 8 9 10 11 12 13 14
56 20 20 47 1 51 - 20 25 45 74
90 25 45 48 1 87 - 97 40 85 84
90 25 70 9 1 78 HeT 15(1) 39 25 110 67
87 255 95 98 moG ok 33 - 24 17 20 115
95 30 125 40 1 65 - 42 25 150 16
52 20 145 55 2 94 - 62 31 25 170
11 10 155 91 moG ok 2 - 53 25 180 62
46 20 175 24 1 79 HeT 5(1) 76 30 210 1
80 25 200 82 0G0k 60 - 63 66 30 230
1 5 205 0 1 70 HeT 5(1) 27 25 235 78
49 20 225 48 1 68 HeT 10(1) 63 30 265 56
2 5 230 96 0G0k 80 - 12 33 25 255
65 20 250 26 1 72 HeT 15(1) 59 30 295 99
18 15 265 5 1 12 Ja - 38 57 25 290
69 20 285 99 0G0k 53 5(2) 45 52 25 315

CnoBecHO-(pOpMYIbHOE OMKMCAHUE ANTOPUTMa UMHUTALIMOHHOM MoJenu pabdoThl MmapuKMma-
xepckoil. O6cayXuBaroT 2 MacTepa:

1. Havanio npomnecca.

2. BBoj 4ncia KIMEHTOB N.

3. YBenuyeHue cueTuyrKa Yyuciaa KIMeHTOB num_peo Ha 1.

4. Ilonydenue ciyqaitHoro uncia rndl.

5. Ecim 0<=rnd1<=4, TO BpeMs TMOSBICHHUS OUYEPEAHOTO0 KIHWEHTa a=5 MuH. Ecmu
5<=rnd1<=14, to a=10 muH. Eciu 15<=rnd1<=34, to a=15 mun. Ecou 35<=rnd1<=74, to a=20
MuH. Ecin 75<=rnd1<=94, 1o a=25 muH. Eciin 95<=rnd1<=99, to a=30 MuH;

6. I3meHeHue cueTdyrka abCONIOTHOTO BPEMEHH TMOSBIICHHS KJIMEeHTa abs_a: abs_a=abs_a+a.

7. IlpoBepka: eciu cBoOoeH 1-it MacTep: tot_m1<=abs_a, To odepenu K 1-My mMactepy HeET:
fr_ml=true u q1=0. B nporuBHoM ciyuae ouepeap ectb fr_ml=false u xnate Hago ql=tot_ml-
abs_a.

8. IlpoBepka: ecnu cBoOOIeH 2-i MacTep: tot_m2<=abs_a, To odepenu K 2-My MacTepy HeT:
fr_m2=true u q2=0. B npoTtuBHOM city4ae odepensr ecTh fr_m2=false u xmatb Hago q2=tot_m2-
abs_a.

9. IlpoBepka: ecnu xnmatb l-ro mactepa poJbiue, yem 2-ro: ql<g2, To mnepeMeHHas
sec_m=1, B MpOTUBHOM ciIy4yae sec_m=2.

10. ITonyuyenue cnyvaitHoro uncia rnd2.

11. Ecin 0<=rnd2<=49, To xnueHT npeanoyuraer 1-ro Mmacrepa: m=1. ecnu 50<=rnd2<=79,
TO KJIMEHT MPEANoYnuTaeT 2-ro Mactepa: m=2; ecnu 80<=rnd2<=99, To kimueHTy mMactep Oe3pa3iu-
yen: m=0;

12. TIpoBepka: ecnu mpeanoututeneH 1-it mactep: m=1 u on cBoboaeH fr_ml=false, To 00-
ciyxuBath Oyner 1-i mactep ser_m=1.

13. [IpoBepka: ecnu nmpeanodTuTeNieH 2=i Mactep: m=2 u oH cBoOozeH fr_m2=false, To 00-
CIIy’)KuBaTh OyneT 2-i mactep ser_m=2.

14. TIpoBepka: eciu mpeanodTuTeseH 1-it macrep m=1 u oH 3auaT fr_ml=true , To mepexon
K mary 15. B npotuBHOM citydae nepexon k wary 16.

15. [onyuyenune cayyaiinoro uncia rnd3 . Ecnu KIMEHT He corlaceH MOUTH K 2-My MacTepy:
rmd3>19, to obcmyxuBath Oyner 1-if macrep: ser_m=1. B npotuBHOM ciyuae, ecnu 2-ii Mactep
cBoOoneH fr_m?2=false, To oOcmyxuBaTh Oyaer 2-ii Mactep: ser_m=2. MHa4ye 0OCITy>KHUBAaTh 3TOTO
KITMeHTa OyJIeT MacTep, KJaTh KOTOPOTO MEHBIIE: Ser_m=sec_m.

16. IIpoBepka: eciii MpeAMOYTUTENICH 2-i MacTep m=2 U OH 3aHAT fr_m2=true , TO mMepexo.
K mary 18.

17. Ilonydyenue ciaydaitHoro yucia rnd3. Eciv KJIMEHT He corjaceH MOWMTH K 1-oMy macte-
py: rnd3>19, To obcyxuBathk Oyzaer 2-if mactep: ser_m=2. B npotuBHOM ciydae, ecnu 1-if macrep
cBoOoneH fr_ml=false, To obcmyxuBath Oyner 1-ii mactep ser_m=1. MHaue oOCIyXKHUBaTh 3TOTO
KIIMeHTa OyJIeT MacTep, KJaTh KOTOPOTO MEHBIIIE : Ser_m=sec_m.

18. IIpoBepka: ecnu mactep 6e3paznuder: m=0, To ecnu 1-it Mmactep cBoboaeH fr_ml=true ,
TO 00cmykuBath Oyzaer 1-if mactep: ser_m=1. Mnaue, ecnu 2-if Mmactep cBoboaeH fr_m2=true , TO



obcmyxuBaTh Oyner 2-it mactep ser_m=1. WMHaye oOCIy)XuBaTh ATOr0 KiIMEHTa OyneT mactep,
KIaTh KOTOPOTrO MEHBIIIE : Ser_Mm=sec_m.

19. Ecniu oOcnyxuBath Oyzer 1-it mactep ser_m=1 , To nepexon k mary 20. B npoTusHOM
cllydae Imepexos K mary 22.

20. [Tomyuyenue ciayuaiinoro yucia rnd. ecnu 0<=rnd<=4, To Bpemsi 00CITyKUBaHUsI KJIUEHTA
d=15 muH. eciin 5<=rnd<=14, To d=20 muH. ecnu 15<=rnd<=54, To d=25 muH. eciiu 55<=rnd<=84,
10 d=30 MuH. eciiun 85<=rnd<=94, To d=35 Mun. ecnu 95<=rnd<=99, o d=40 mun;

21. YBenuyeHue cuetunka BpemeHu 1-ro mactepa tot_ml=abs_a+ql+d, yBenuuenue cuer-
YHKa BPEMEHU OXKHAaHUA KineHTaMu 1-ro mactepa tot_ql=tot_ql+ql u yBenuyeHue cueTunka 4u-
CTOTr0 BpeMeHH paboThl 1-ro Mactepa abs_ml=abs_ml+d.

22. Ilomyuyenue ciydaiinoro uucia rnd. eciau 0<=rnd<=9, To BpeMsi 00CIy)KHUBaHUs KJIHUEHTA
d=15 wmun. ecau 10<=rnd<=29, 10 d=20 MuH. eciau 30<=rnd<=59, 1o d=25 w™muH. ecau
60<=rnd<=89, To d=30 muH. eciu 90<=rnd<=98, To d=35 mun. ecnu rnd=99, To d=40 mMuH;

23. YBenudeHue cUeTUMKa BpeMeHHU 2-ro Mactepa tot_m2=abs_a+q2+d, yBennyeHue cuer-
YHKa BPEMEHU OXKHAaHUA KJIUEHTaMU 2-r0 MacTepa tot_q2=tot_q2+q2 1 yBeJIMYEHUE CUETUHKA YH-
CTOTO BpeMEeHH paboThl 2-T0 MacTepa abs_m2=abs_m?2+d.

24. BBIYHCIIEHHE BCTIOMOTATEIBHBIX MapaMeTpOB MOAEIN. YHCIO0 KIMEHTOB, 00CITY)KEHHBIX
KKIBIM MacTepOM: €CJIH KIMeHTa o0cimyxuBan 1-i mactep: ser_m=1, TO CUETYHK YKCIIA €ro KJIH-
€HTOB yBenuuuBaeTcs Ha 1: num_ml=num_mIl+1, B IpOTUBHOM ciydyae yBEJIWYMBAECTCA CUETUHK
yuciaa KIMEHTOB 2-ro Mactepa: num_m2=num_m2+1. OueHka ajis MaTeMaTUYECKOr0 OXXKHIAHUS
BPEMEHH MEXIy TMOSBICHUAMU KJIMEHTOB K OOIIeMy 4YHCIy KIMEHTOB: mo_a=abs_a/num_peo.
OrneHkH U1 MATEMAaTHYECKOTO OKUJAHUS BpEMEHHU OOCTYKMBAHUS KKIbIM MAacTEPOM — YUCTOE
BpeMsi paboThl MacTepa, JAEJICHHOE Ha YHCIO KIMEHTOB, OOCIYXEHHBIX 3THM MAacTepOM:
mo_dl=abs_ml/num_ml u mo_d2=abs_m?2/num_m?2

25. TlpoBepka, 4TO MPOILIO 3aJaHHOE YHCIO KIMEHTOB: €CIM NUum_peo<n, TO Mepexon K
niary 3, B IPOTUBHOM CIIy4ae Iepexos K mary 26.

26. BbiBog pe3ynbTaToB: 00IIee YUCI0 KIMEHTOB NUM_pPEeo, BPeMsl MOSBIECHUS MOCIEIHEr0
KJMeHTa abs_a, Bpems pabotsl 1-ro Mactepa abs_m! u yncio kiaueHToB num_ml, Bpemst paboTsl 2-
ro Mactepa abs_m?2 1 4MCiI0 KJIMEHTOB hum_m2, BpeMsl, B TECUEHUE KOTOPOTO KIMEHTHI OXuaamu 1-
ro mMacrepa tot_ql u 2-ro Mactepa tot_q2, OLEHKH ISl MAaTEMaTUYECKOT0 OXKUAAHNS BPEMEHU MEXK-
Ty TIOSIBJICHUSIMU KJIMEHTOB MO_a ¥ BpeMeHHU paboThl Kaxaoro u3 mactepoB mo_d1 u mo_d2.

27. Konen mpotiecca.

PaccmoTrpum pe3ynbrat paboThl 3TOM MPOTPAMMBI

Bpems 1-H MacTep 2-H Mactep
Obiuee [IOARJICHHS M M
THCIO UHcToe THeo YucToe Tueno | Mla]
) TIOCTIENHETO | preprsy Bpenst [d1] | [d2]
JHEHTOB | enTa KITHEHTOR KITHEHTOR
paboTEI paboThI
1 2 3 4 5 i) 7 8 9
100 1935 1570 60 980 40 1935 | 26,17 | 24,5
150 2805 2375 89 1510 61 18,7 | 26,69 | 24,75
200 3705 2895 106 2305 94 18,53 | 27,31 | 24,52
300 5610 4555 172 3305 128 18,7 | 26,48 | 25,82
500 9225 7800 289 5285 211 18,45 | 26,99 | 25,05
1000 18860 15410 565 10995 435 18,86 | 27,27 | 25,28

B 1-M ctonbiie TabiuIpl 3amMcaHo YuCiIo 00CTy)KeHHBIX KIIMEHTOB. Bo 2-om — abGcomoTHOe
BpeMs MOSIBIICHUS TOCJIEAHET0 KiueHTa (MuH.). B 3-M u 4-M ctonbuax coOpana nnpopmanus o 1-m
MacTepe: YUCTOE BPeMs €ro pabOThl U YMCIIO KIUEHTOB. B 5-M 1 6-M cTos0rax 3anucaHa Ta e UH-
dopmanus o 2-M macrepe. B ocTanbHBIX cTONONAX 3amucaHa OIEHKA I MaTEeMaTHYECKOTO OXKHU-
JaHUSI BPEMEHU MOSIBICHUS KIIMEHTOB U BPEMEHH pabOThl KayKJI0TO U3 MACTEPOB.

Hanpuwmep, nmycts B napukmaxepckoit oocimyxunu 1000 kinentoB. Ha 3to morpeboBanock
18860 muH. (mpuUMepHO MecsIl pabOThI, CUYUTAs MPOAOKUTEIBHOCTD padodero aus 10 4.). [lepBsrii



MacTep OOCITYXHJ 3a 3TO BpeMs 565 kiaueHToB, padoras 15410 muH. (mpumepHo 257 vacos). Bro-
poii Mmactep o0CTykui 3a 3To BpeMs 435 kinueHToB, padoras 10885 mun (mpumepno 183 yaca).

PaccMoTpuM XapaKkTepUCTUKHU pachpeleieHus clydyalHbIX BeauuuH. Vcnonb3ys Tabmuiry
HallleM MaTeMaTH4eCKOe OKUAaHNE BPEMEHU MEKY MOSIBICHUSMHU KJIMEHTOB a:

M[a]=5%*0,05+10*0,1+15*0,2+20*0,4+25%*0,2+30*0,05=18,75

AHAJIOTUYHO, ONpeAessieM MaTeMaTHUeCKOe OKUIaHNE BPEMEHU OOCITyKUBaHUS 1-M U 2-M
MacTepaMu, COOTBETCTBEHHO:

M[d1]=15%*0,05+20*0,1+25%*0,4+30*0,3+35*0,1+40*0,05=27,25

M[d2]=15%*0,1+20%*0,2+25%0,3+30*0,3+35*0,09+40*0,01=25,55

Paccmotpum nocnenHioro crpoky tadmumsl 2.15. M3 1000 kimuentoB 565 obcmyxun 1-i ma-
crep. Oto mpumepHo 57%. Bropoi mactep obciyxwmn 43% knuentoB. [lepBoiii Mactep pabdoTan
15410 mun. U3 18860 muH. 11t npumepHO 82% Bcero BpeMeHHU. AHAIOTUYHO 2-i MacTep paboTai
npuMepHo 58% Bcero BpeMeHHU. B TO jke BpeMs KIIMEeHTHI 0kuianu nepBoro mactepa 13430 muH., a
2-ro — 2820 muH.

Xotenock Obl MOBBICUTH 3(PPEKTUBHOCTD PAOOTHI TAPUKMAXEPCKOU (110 MOBBIICHUEM 3(-
(beKTUBHOCTH pabOThl OyJeM MOHUMATH YIydlIeHHEe JT000H XapaKTEPUCTHKUA MOJEIH: HalpuMep,
YMEHBIICHNE BPEeMEHH OXKUIaHus KiaueHTamu). OueBuaHbIE pe3epBhl — YMEHBIICHHE BPEMEHHU MPO-
CTOS. MacT€pOB M yMEHbILIEHHWE BPEMEHH OKUIaHHs KIUeHTaMU. BapbupyeM mapameTpbl MOJENH.
50% kIMEeHTOB KenaroT o0cmyxkuBaTbes y 1-ro mactepa, a 30% - y 2-ro. OcTaqbHBIM KIHUEHTaM
Mactep 6e3paznudeH. [Ipenmnonokum, yTo 2-i MacTep MOBBICHII CBOIO KBATM(PUKAIIMIO U KIIMEHTYpPa
pacnpenenunach Tak: 40% knMeHTOB mpeanodntarotr 1-ro macrepa , 40% KIMEHTOB NPEANIOYUTAIOT
2-ro MacTepa, a OCTAIbHBIM - Oe3paznuuHo. [ToiTH K Apyromy Mactepy BMECTO TOTO, YTOOBI OXKH-
JIaTh «CBOEro» coriacHbel He 20% KIMEHTOB, Kak panblie, a 35%. BolmonHuM MOJenrpoBaHue C
TaKUMHU pacrpeesIeHUsIMU.

B stom ciydae, pacnipesieneHrne Harpy3ku Ha MacTepoB Oosiee paBHOMEPHO, BpeMsl OXKHU/1a-
HUS KJIMeHTamMu MeHble. [loaToMy BTOpoe pacripeneneHue 0osee NpeAnoYTUTENbHO Al paboThl
napukMaxepckoi. CreioBaTeiabHO, €CIT Ha TMPAKTUKE UMEIOT MECTO paclpeiesieHus, OMCaHHbIC B
TabJIMIaxX, TO MOXKHO PEKOMEH/I0BAaTh MEPONPUSITHS, U3MEHSIOIIME pacnpeseneHus. OHU He MpuHe-
CYT MpPSIMOH BBITO/IBI, TaK KaK 00Iee YUCIO0 0OCTYKEHHbIX KIMEHTOB HE M3MEHUTCS, HO COKpalIe-
HUE BPEMEHU OXKUIAHMS YIYUIIUT PENyTalri0 MacTEPCKON, BO3MOXKHO, MIPUBIIEYET HOBBIX KIIMEH-
TOB, a IPUMEPHO OJIMHAKOBAsI HATPY3Ka MAaCTEPOB OJATOMPUSATCTBYET IICUXOJIOIMYECKOMY KIUMATYy
B pabo4yeM KOJUICKTHUBE.
3aganue 5. Pacyer onTMMAIbHOM APTHH 3aKa3a
JlorucTsl TOProBoil KOMIIAHUU PacCYUTANIM CYyMMY M3/JEp’KEK Ha IOCTaBKY TOBAPOB pa3HBIMU Map-
TUSIMHU.
3arpaThl Ha XpaHEHHE SMHMUIIBI 3amaca B roj onpezeneHsl B pazmepe I = 1 000 pyo.

O61mmas norpedHoCTh S 33aaHa B pazmepe 2 600 pyo.
CroumocTh pa3MeNIeHus OTHOTO 3aka3a A 3amana B pazmepe 15 000 py6.



Tadamma 1. Pacder nzgepaer Ha NOCTAEKY H IpaHeHHe TOEAPOE

3arparel | 3arparel | CrommocTh

Pasuep TI'apaHTHITHELT Cp Ha Ha pa3MemeHHs Oomye
3aKaza, 3amac, H3TePEEH,[3]
zamac, I'3 2 +T3 IpaHeHHEe | XpaHeHHEe 3aKaza, N
Q Q (1), Q/2*1 | (2),I'3*1 S5/QFA [6]
1 2 3 4 5 6 7
100 100
200 100
300 100
400 100
500 100
600 100
3ananue

* CpenctBamu Microsoft Excel paccuntars Bce mokaszarenu Tabmuis! 1. M onpenenuts on-
TUMAJIBHBIN pa3Mep 3aKasa.

* PaccuuTaTh pazMep ONTUMAILHON MAPTHH 3aKa3a 1o GpopMyie YuicoHa.

* CpaBHHTH MOJYYCHHBIC PE3YIIbTATHI.

3aganue S. [Ipumep U3 NPaAKTHKH

PaccMoTpuM MOCKOBCKYIO OpraHM3aIivio, BEAYyIIyI0 TOPTOBIIO MyKoW. ['omoBasi moTpeo-
HOCTb OpraHu3anuu B 3akynkax Myku - 4000 1. Bonpoc onpenenenuss OP3 crosit nepen opranusa-
I[MeH OBOJIBHO aKTyaJbHO B CBSI3U C HEOOXOAMMOCTBIO ONPEAEIUTHCA C BUIOM Hambosee 3KOHO-
MHYHOTO BHJa TPAHCIIOPTA.

s nmpuMeHeHust popMyiibl Bunbcona tpeOyercs 3a1aTh UCXOJHBIE JaHHbIE. Bee neHex-
HbIE TIOKA3aTeNN JaHbl B ye.

CronMocTh pa3MeneHusl 3aKa3a ObLIa oNpe/ieJieHa HA OCHOBE CJIeyIOLIUX JaAHHbIX:

- 3aTpaThl Ha pabOTy C MOCTABUIMKAMH PacCUMTaHBI yepe3 (oH/I 3apaboTHO MIaThl MEeHe-
ToxepoB U paBHbl 3400.;

- crouMocTh apeH bl oduca 2000.

3aTpaTbl Ha XpaHeHHe 3anaca:

- KanuTajapHble 3aTpaTsl - 7100 ye /T;

- aIlbTepHATUBHBIE U3IEPKKHU - 90 ye/T (u3 pacuera 14% ronosbix);

- CTOUMOCTB 00pabOTKH 3aKa30B (110/1a4a U yOOpKa BaroHa, morpy3Ka-BbIrpy3Kka, CTpeiu-
meHka) - 420 ye/T;

- apenna ckiazaa 13 ye. M2/ cyt. x 150 M2 = 175 ye/mec.;

HN3nepkku 00cay:KUBaHUS 3amaca:

- 3apa0oTHas TUIaTa KJIAJA0BIINKA, BOIUTENs, Oyxranrepa - 372 ye/mec.;

- ceptudukanus - 50.;

- IMLIEH3UpOBaHue - 735.;

- apenpa oduca Ha ckiazae - 200.

[enecooOpa3HO MPOBOIUTH MOCTABKU K\l TPAHCTIOPTOM, KPHITBIMU BaroHaMu 68 TOHH.
Paccunrarh
1 — onTHUMaNIbHYIO TEOPETUUECKYIO MAPTHUIO 3aKa3a, KOJIMYECTBO MMOCTABOK B OJI M IEPUOJAUIHOCTD
IIOCTaBOK



2 — CKOPPEKTUPOBAHHYIO ONTUMAIBHYIO APTUIO 3aKa3a C y4eTOM Crieu(UKHU TPAaHCTIOPTHBIX ITe-
PEBO30K, KOJIMYECTBO MOCTABOK B T'OJ1 U IEPUOJIUYHOCTH TOCTABOK

Tecmui

CroxacTudeckrue MOJAEIHN MPEANOoIIaratoT:
. Kectkue QyHKIIMOHATBLHBIC CBA3H MEKY TEPEMEHHBIMU MOJIEIH
. B3anMocBs3u nepeMeHHBIX BO BpEMEHU
. Hanuuue ciryqaiiHbIX BO3AEHCTBUM HA HUCCIIELyEMbIE ITIOKA3aTENIN
DKOHOMMKO-MaTEMaTUIECKNE MOJEIIN MOAPA3AEIIAIOTCS Ha:
* Craruueckue
e JlmHamMuueckue
e  OnTuMH3aIMOHHBIC
* banaHcoBsle
NMuTanrnoHHOE MOJIETUPOBAHUE — 3TO:
e Cepus YUCIEHHBIX YKCIIEPUMEHTOB, IPU3BAHHBIX MOJIYYUTh SIMIMPUUYECKUE OLEHKH
CTENEHU BIUSHUS UCXOAHBIX BEJIUYMH Ha PE3YyIbTaThl OT HUX 3aBUCSIINE
e Cepus YMCIEHHBIX 3KCIEPUMEHTOB, PU3BAHHBIX MMOJTYYUTh TEOPETUUECKHUE OLEHKH
CTENEHU BIMSHUS UCXOAHBIX BEJTUYMH Ha PE3yIbTaThl OT HUX 3aBUCSIINE
HNmuranusg - 31o:
* Ilpouecc npoBeneHUs HAa KOMIIbIOTEPE HKCIIEPUMEHTOB C MAaTEMAaTUYECKUMHU MOJe-
JISIMU CJIOKHBIX CUCTEM PEaJIbHOIO MUpa
» IIpouecc nmpoBeaeHUsI HA KOMIIBIOTEPE SKCIIEPUMEHTOB C pEaTbHBIMU CUCTEMaMU
NMeercs HECKONBKO 3HAYEHHUM, COOTBETCTBYIOLIMX HEKOTOPOMY YHCIOBOMY MHOYKECTBY.
CnyuaiiHOW Ha3bIBAETCs BEJIMUMHA, KOTOPAs:
* OTHOCHUTCS K OIIPENEIEHHOMY MOMEHTY WIH IIEPUOAY BPEMEHHU
*  Moxer ¢ onpeeICHHBIMU BEPOSITHOCTAMH NPUHUMATh T€ UM UHbIE 3HAYCHUS
* lmeeT HECKOIBKO 3HAYEHHUU, COOTBETCTBYIOIIMX HEKOTOPOMY YHMCIOBOMY MHOKE-
CTBY
Jucnepcueil Ha3bIBaeTCA:
e (CyMMa OTKJIOHEHUH CIIy4allHbIX BEJIMYUH OT X CPEJHETO 3HAYEHUs B3BEILICHHBIX HA
COOTBETCTBYIOIINE BEPOATHOCTH
* (CymMMa KBaJpaToB OTKJIOHEHUW CIy4alHBIX BEJIMYMH OT HUX CPEIAHEr0 3HAYCHUS
B3BELICHHBIX Ha COOTBETCTBYIOLIUE BEPOSITHOCTH
* (CymMa npou3BeIeHUM clTydyaiiHbIX BEJIMYMH HA UX BEPOSITHOCTH
CranzmapTHOE OTKIIOHEHUE PACCUNUTHIBAETCA KaK:
» KBagpaTHbIli KOpEHb U3 TUCIEPCUU
* (CyMMa OTKJIOHEHUH ClIy4ailHbIX BEJIMYUH OT UX CPEJIHETO 3HAUCHUS
* CymMma Npou3BEJCHUN CIIy4allHbIX BEJIMYUH HA UX BEPOSITHOCTH
CpennuM, WM OXUJaeMbIM 3HAUCHUEM (MaTeMaTHYECKUM OXXKHJIAHHEM) CIydyalHOW Be-
JIMYUHBI HA3bIBACTC:
* (CyMMa OTKJIOHEHUH ClIy4ailHbIX BEJIMYUH OT UX CPEJIHETO 3HAUCHUS
* (CyMmMMa OTKJIIOHEHHH CIIy4ailHbIX BEJIMYMH OT MX CPEAHErO 3HAYEHMS, B3BELICHHBIX
Ha COOTBETCTBYIOIIHNE BEPOATHOCTHU
e CymMma Npou3BEJCHUN CIIy4allHbIX BEJIMYUH Ha UX BEPOSITHOCTH
@yHKIUEN pacipeneeHUs BEPOATHOCTEN CIIy4aiiHOW BEJIMYMHBI HAa3bIBACTCA:
* BeposaTHOCTh TOro, 4TO CllydaiiHas BEJIMYHMHA MPUMET 3HAYEHUE NPEBOCXOASAIIEE
qucno X
* BeposTHOCTH TOTO, YTO CiIydaiHasl BEJIMUYMHA MPUMET 3HAYEHHE HE IPEBOCXOASAIIEE
qucno X
* BeposgTHOCTB TOTO, YTO CilyyaliHas BeIMYMHA MPUMET 3HAUEHUE PAaBHOE YnCIy X
KoaddutireHnT Bapuanuy BEIYUCISIETCS KaK:
*  OTHOIIEHNE CTAHIAPTHOTO OTKJIOHEHUS K MATEMAaTUYECKOMY OXKHUIJAHUIO
*  OTHOILIEHHE TUCTIEPCUU K MATEMATUUECKOMY OKUJIaHUIO
*  OTHOILIEHHE MATEMATHYECKOT0 OKUJIAHUA K TUCIIEPCUN



6.4. Meronuueckue MaTepuabl, OMPeaesIonIie MPoLeyphbl OLICHUBAHUS.
1. [Tonosxenue o (oHJIE OLIEHOUHBIX CPEACTB 00pa30BaTENbHOM MporpaMmbl B HarmonanbHOM HC-
cienoBarenbckoM Hukeropoackom rocyaapctBeHHOM yHHBepcuteTre uM. H.M. JloGadeBckoro
(HHT'Y), yrBepxnennoe npukazom pexropa HHI'Y ot 10.06.2015 Ne247-O 1.
2. [lonoxenue «O MPOBEAECHUM TEKYIIETO KOHTPOJS YCIEBAEMOCTH W MPOMEXKYTOYHOM aTTecTa-
un odyuatommxcsi B HHI'Y », yrBepkaennoe npukazom pekropa HHI'Y ot 13.02.2014 r. NeS55-
On.
3. IlonoxeHue o mopsiake pa3pabOTKM M yTBEpKIeHHs oOpazoBarenbHbIX mporpamm HHI'Y,
yTBepkeHHoe npuka3zom pektopa HHI'Y ot 10.06.2015 Ne248-O/1.

7. Y4ueOHO-MeTOAMYECKOe U HH(POPMAMOHHOE o0ecneyeHre JUCUMIIMHBI «MaTema-
THYeCKOe U MMUTAIIMOHHOE MO/IeJTUPOBAHUE»

a) OcHoBHas1 JIUTEpPaTYypAa:

1. Jlprukuna H.H. MmutanmonHoe MoJenMpoBaHie SKOHOMHUYECKUX MPOLIECCOB: YueOHOe
nocooue / H.H. Jlprukuna. - M.: HUL[ MHDOPA-M, 2014. - 254 c. — Pexum pgocryma:
http://znanium.com/catalog.php?bookinfo=429005

2. Kob6enes H.b. Umutanmmonnoe moaenupoBanue: YueoHoe mocooue / H.b. KoGenes, B.A.
[TonoBuukos, B.B. [leBsatkoB; [lox o6m. pen. a-pa skoH. Hayk H.b. Ko6enesa. - M.: KYPC: HUI]
Nudpa-M, 2013. - 368 c. — Pexum gocryna:

http://znanium.com/catalog.php?bookinfo=361397

3. Brrorenko JI.®. ImuTanimoHHoe MOIETUpPOBaHUE: YICOHUK U MPAKTHKYM ISl aKaIeMHU-
yeckoro OakamaBpuara/ JI.®. Beronenko, M.B. Muxaiinos, T.H. IlepBo3Banckas; mox pen. JI.®.
Brronenko. - M.: msmarensctBo HOpaiit, 2017. — 283 c¢. — Pexxum nmoctyma: https://biblio-
online.ru/viewer/4D3D33B8-08F4-4148-AADC-90689A5SEB29C)

0) 10NOJHUTeIbHAN JIuTEepaTypa:

1. Braco M.II. MonenupoBanue 3KOHOMUYECKHX CHCTEM U IMPOIECCOB: YueOHoe mocodue
/ M.II. Bnacos, II.J. Ilumko. - M.:. HUL[ MH®PA-M, 2013. - 336 c. - Pexxum pgocryna:
http://znanium.com/catalog.php?bookinfo=344989

2. Pemmvua Bb.M. NMutanmoHHOE MOACIMPOBAHWE W CHCTEMBl YIpPaBJICHUS: YUueOHO-
npaktudeckoe nocodue / Pemmvun B.M. - Bonorna:Uudpa-Umxenepus, 2016. - 74 c. - Pexxum 1o-
crymna: http://znanium.com/catalog.php?bookinfo=760003

3. Koponer A.B. DKOHOMHKO-MaTeMaTH4YeCKHE METOABl M MOJCIUPOBAaHHE: YYEOHHK U
MpaKkTUKyM i OakamaBpuaTta u Maructparypsl / A.B.Kopones — M.: U3gatensctBo FOpaiit, 2017.
— 281 c. - Pexum gocryna: https://biblio-online.ru/book/6D79329C-ESED-4CEC-B10E-
144AE1F65E43)

4. bespykoB A.M. MaTtemaTnyeckoe W MMHTAIIMOHHOE MOJEIMpPOBaHME: ydel. mocodue /
A.N. be3pykos, O.H. AnekcennieBa. — M.: UTHOPA-M, 2017. — 227 c. Pexxum noctymna:
http://znanium.com/catalog.php?bookinfo= 811122)

5. boes, B. /I. UMuTaiimoHHOe MOJEIUPOBAHKIE CHCTEM: YdeOHOE TTOCOOHE NIl TPHUKIIATHO-
ro Oakanaspuara / B. /1. boeB. — M.: U3natenscTBo FOpaiit, 2017. — 253 ¢. — (Cepus: bakanasp.
[Ipuknagnont kypc). — ISBN  978-5-534-04734-9. Pexum  noctyna  https://biblio-
online.ru/book/588F8066-F842-4C2C-9389-70DE883386EB

B) NporpamMMHoe odecnieuenune u UHTepHeT-pecypcsl

* http://www.gnsimulation.grsu.by/node/13 - UmuTtanmonnoe MmoaenupoBanue cereir MO

* http://www.gpss.ru - GPSS - 51361k TporpaMMupoBaHust JJIsl CUCTEMbI UMUTALIMOHHOT'O MO-
JEIUPOBAHUS

e www.pro-invest.com — caiit kommnauuu [IPOMHBECT

e www.intuit.ru — IHTepHET-yHUBEPCUTET HHOOPMAITMOHHBIX TEXHOJIOTUN

* www.citforum.ru — ieHTp MH(YOPMAITMOHHBIX TEXHOJIOTUI

* www.bptrends.com — aHaTUTHYECKHE MaTEpPHAaJIbl 10 MOJEINPOBAHHUIO OU3HEC-TTPOIIECCOB

* Windows XP Professional / 7

* Be6 Opaysepsri: Internet Explorer, Firefox 2.0, Onepa, Google Chrome;

* DJIEKTpOHHAs MoYTa

* [IporpammHoe oOecnieueHue Ui CO3JaHusl U pelakKTUPOBAHUS TEKCTOB;

* Cpena pa3paboTku nmporpaMmHoro obecrieuenus Lazarus




* [IporpammHoOe oOecnieueHue i CO3JaHusl U pelakKTUPOBAHUS SJICKTPOHHBIX TaOJIHII;

* [Iporpammuslii kommuiekce «Project Expert»

» ®enepanbHbIi moptan «Poccutickoe odpazoBanue» http:// www.edu.ru/

» OenepanpHoe XpaHwmile «EnuHas xojutekuus nuppoBbIX 00pa30BaTENBHBIX PECYPCOB»
http://school-collection.edu.ru/

* Hayunas snexrponnas 6ubimoreka http://elibrary.ru/

8. MarepunajibHO-TeXHUYECKOe olecnedeHne JUCHUIMINHBI (MOLyJIs1)

Peanuzanus nporpamMmsl IpeoiaraeT Hajau4uue:

- QYAUTOPHIA TSI ISKIUOHHBIX U MTPAKTUYECKHUX 3aHATUN C HEOOXOAMMBIM 000PYIOBAHUEM;

- KOMITBIOTEPHOTO KJIacca, UMEIOIIEro KOMIBIOTEPhl, 00beINHEHHBIE CEThIO C BBIXOJ0M B UH-
TEpHET;

- JUIEH3WOHHOTO (omeparmoHHas cuctema Microsoft Windows, makeT MPUKIATHBIX MPO-
rpamm Microsoft Office) u cB000IHO pacpOCTpaHAEMOT0 MPOrPaAMMHOT0 00ECTICUCHUSI.

- uHTepHET Opay3epoB (Mozilla Firefox, Google Chrome, Safari, Opera),

- cBoOo1HOTO MakeTa opucHbIX npuioxenunit Open Office.

B xozxe mpoBeneHuUs 3aHATUA PEKOMEHIYETCSl MCIONIb30BaTh KOMIBIOTEPHBIE WILTIOCTPALIUU
JUTSI TIOJICPIKKU PA3IMYHBIX BUJOB 3aHSATHH, MOATOTOBIEHHBIE ¢ Mcnoiib3oBaHueM Microsoft Office
WIH IPYTUX CPEJCTB BU3yallM3allui MaTepuaa.

JlocTyn K 3JeKTPOHHBIM HMH(OPMAIIMOHHBIM PECypcaM OCYIIECTBISETCS B KOMIIBIOTEPHOM
KJ1acce u ombnmoreke grmana.

CrnenuajibHble YCJ0BHUSI OPTaHU3ANMU 00YUYeHHs M0 TUCIHUILINHE /151 UHBAJIHUIO0B U JIMII €
OrpaHNYeHHbIMH BO3MOKHOCTSIMH 3/10POBbSI

Opranmn3anust 00y4eHHs MO JUCIUIIINHE WHBAIUOB U JIUI] C OTPAaHUYCHHBIMUA BO3MOKHO-
CTSIMHU 3]I0POBbSI OCYIIECTBISETCS C YYETOM O0COOCHHOCTEH MCUX0(U3NIECKOro pa3BUTHS, UHIU-
BUJIYQIBHBIX BO3MOYXHOCTEH M COCTOSIHUS 370POBbsI IPU HAJUYHH TaKUX OOYYArOIIUXCS MyTeM
CO3/JJaHUs CIICINANbHBIX YCIOBHH AJis MOTydYeHUs] 00pa30BaHUs.

[Tpodeccopcko-npenogaBaTeNnbCcKuii COCTaB 3HAKOMUTCS € TCHXOJIOT0-(U3UOIOTHUECKUMHU
O0COOCHHOCTSIMU O0YYarOIIMXCS MHBAJIUAOB UM JIMI[ C OTPAHMYEHHBIMH BO3MOXKHOCTSIMHU 3/10pPOBbS,
WHIUBUIYAILHBIMH MPOTPaMMaMK peaObrINTAIIUN HHBATUOB (TP HATHYWH).

B cootBercTtBUM ¢ MeToauyeckuMi peKOMEHAAMSIMH 110 OpraHU3alli 00pa30BaTEIbHOIO
nporiecca JUisi 00y4eHUs] MHBAJIHMIOB U JIUIl C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMH 3JI0POBbsI B 00pa-
30BaTEJbHBIX OPraHU3AlMAX BHICIIET0 00pa30BaHus, B TOM YHCIIE OCHAIIEHHOCTH 00pa3oBaTelbHO-
ro mnporecca, yrB. Munoopuayku P® 08.04.2014 AK-44/05BH npu u3yuyeHUH AUCLUILTUHBI IPE-
M0JIaraeTcs UCIOJIb30BaHUE COLMATbHO-AaKTUBHBIX U pe(IECKCUBHBIX METOJ0B O0yUEHHUs, TEXHOJIO-
TUil COLIMOKYIBTYPHON peabuIuTaIlK C LEIbI0 OKa3aHHsI TOMOIIHM B YCTAHOBJIEHUU MOJHOIICHHBIX
MEKITMYHOCTHBIX OTHOIICHUH C IPYTMMHU CTYACHTAMH, CO3AaHUU KOM(POPTHOTO ICUXOIOTUYECKOTO
KJIUMaTa B CTY/IEHYECKOU rpymie.

[Tpu ocBOEGHUM AUCHUILTUHBI UCTIOIB3YIOTCS PA3JIMYHbIE COUETaHHS BHJIOB y4eOHOM paboThI C
MeTogaMHu U (opMaMy aKTUBU3ALMU MO3HABATEIBLHOM JESTENbHOCTH O0YUYaIOIUXCSl I JOCTHXKE-
HUS 3alJITAHUPOBAHHBIX PE3YJITATOB O0yueHUs U POpMUPOBaHUs KoMIeTeHIwii. Dopma mpoBejie-
HUSL TIPOMEXKYTOYHOM aTTeCTallMM ISl 00Y4arolUXCA-UHBAIWIOB U JIMI] C OTPAaHMYEHHBIMHU BO3-
MOKHOCTSIMH 37IOPOBBSI yCTaHABIUBAETCS C YYETOM HHAWBHIYAIBHBIX MCUXO()HU3MOIOTHIECKIX
ocobenHoctel. [1o mmunoi#t mpockbe 00yJaromerocsi C OrpaHUYCHHBIMH BO3MOKHOCTSIMH 3/T0POBBSI,
U3JI0KEHHOM B (hOpMeE MUCEMEHHOTO 3asIBJICHUS, 110 TUCIUILIMHE PEAyCMaTPUBAIOTCS:

- 3aMEHa YCTHOT'O OTBETa Ha MUChbMEHHBIN OTBET MPH CJaue 3a4eTa UM SK3aMeHa;

- YBEJIMYCHHE MPOJODKUTEIFHOCTH BPEMEHH Ha MOATOTOBKY K OTBETY Ha 3aueTe MJIM JK3a-
MEHE;

- TIpYU TIOJIBEJICHUU PE3YJIbTATOB MPOMEKYTOYHON aTTECTAI[MN CTYIECHTOB BBICTABIISICTCS MaK-
CUMaJIbHOE KOJINYECTBO OAIJIOB 3a MOCEIIAaeMOCTh AyAUTOPHBIX 3aHITHA.



