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B mocobuu paccmaTpuBaeTcss TEXHOJNOTHs MMHTALMOHHOTO MojenupoBanus B cpeae Excel. Ilpuogsrcs
CYIIECTBYIOIIME pPAabOTHl O MOJEIMPOBAHHIO SKOHOMHMYECKMX OOBEKTOB C IIOMOIIBIO JAHHOrO MaKeTa
(OHHOKaHaﬂBHOﬁ CUCTEMBbI MAaCCOBOT'O O6CJ'Iy)KI/IBaHI/Iﬂ C HCOIrpaHWYCHHBIM OI'paHUYCHHBIM OXHUAAHUEM; CHUCTEMbI
yIIpaBJCHHUs 3amacaMH C MOPOrOBOM M IMEPUOJMYECKUMH CTPATErHsiIMU IMOJadl 3asBOK, C y4eTOM W 0e3 ydera
OTJIOKEHHOI'0 crpoca M T.JA.), a TaKkKe HUMHTALMOHHbIE MOJEIM M NIa0JIOHBI, pa3pabOTaHHbIE aBTOpaMH JUIs
UMHTAIUK (DUHAHCOBBIX MEXaHM3MOB (QyKIIMOHOB, KOHKYPCOB), YIpaBIICHWS MPOU3BOACTBEHHBIMH 3aracamw,
MaccoBOI'0 00CITY)KUBaHUs (C TPYIITOBBIM MOCTYIUICHHEM U 00CITy)KMBaHHEM 3asBOK), & TAKKE Pa3IUUHBIX UTP U .
Paccmotpena peammsamus Oonee 30 wmopened. IlocoOme BKIIOYaeT CleyiollMe pa3felbl: HUMUTALMOHHOE
MOJCIIUPOBAHHUE CUCTEM MACCOBOI'O 06CJ'[y)KI/IBaHI/I${, HMUTAIIAOHHOC MOACIMPOBAHUE HWHBCCTUIIMOHHBIX PHCKOB,
HMMHTALMIOHHOE MOJEIMPOBAHNE CHUCTEM YIPaBICHHUA 3alacaMy, MMHTALMOHHOE MOJACIUPOBAHHE AyKIMOHOB H
KOHKYPCHBIX MEXaHM3MOB, MMHUTAI[MOHHOE MojenupoBanue urp. K kaxmoMmy pasfeny IaHa KpaTkas Teopus,
BKJIIOYAIOIIasi OCHOBHBIE MOHATHUS M ONMCAHHE CYIIECTBYIOIIUX B JJaHHOW 00JIACTH pEeILeHHH, a Taroke 3ajayd Ui
CaMOCTOATENIBHOTO BBIIIOJHEHUS, CBSI3aHHBIE C MOZAECIUPOBAHHMEM KaKOro-mubo IKOHOMHUYECKOro oObekTa. B
NPWIOKEHUSAX COHNCPKUTCA CIpaBo4Hass HHGOpPMamus, KOTOpas MOXKeT OBITh MOJIe3HA IpPH IPOBEACHUH
MozenupoBanus B cpene Excel: ocHOBHBIE mpHeMbl pabOThl ¢ JaHHBIM IIAKETOM, CIOCOOBI T€HEPHPOBAHUS C €ro
MIOMOLIBIO CIy4aiHBIX YMCEeN U COOBITHI, a TaKKe OMMCAHUE OCHOBHBIX (DYHKIMH, 9TAallOB IOCTPOCHUE IHArpaMM,
MPOBEIICHUS SKCIIEPUMEHTOB «4YTO OYIIET, €CIH. ..».

YuebHoe nocodue npeaHazHaueHo st cryaeHToB Hampasienus 09.03.03 — npuknagnas uapopMaTika (Ipodis —
npukiagHas uHpopMatHka B 3KOHOMEKe). Kpome Toro, 3To mocobue MOXeT OBITh HCIOJIBb30BAHO CTYICHTAMHU
JIPYTHX CMEXHBIX YKOHOMHYECKUX CIICIUATEHOCTEN.
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BBepeHue
B SKOHOMNYECKNX CUucrtemMax pyKOBOLI,VITeJ'II/I CTallIKmBakTCA C HeO6XO,D,I/IMOCTbI-O

MPUHATUS PasfiMYHbIX PELUEHUR: CTpaTernmyeckmx, TakTUYEeCcKUX, onepaTtuBHbIX. [lpu
3TOM HU3KUA WHTENNEKTyanbHblA YPOBEHb MPUHMMAEMbIX PELUEHUN, YMNPOLLEHWUS
peanbHOM CUTyaLMM MOXeT MPUBECTU K NOrpeLlHOCTAM Npu COCTaBfEeHMM NPOrHo3a, a
Takke ybbITkaM 1 JONONHUTENbHLIM 3aTpaTtaM. Bo usbexaHue gaHHbIX cutyauumnm gns
obGecneyeHnsa YCTOMYMBOIO SKOHOMMYECKOTO MOJSIOKEHMS CO3[alTCs  pasfnunyHble
CUCTEMbI MOAOEPXKKN NPUHATUA peLleHU, COBEPLUEHCTBOBaAHME KOTOPbIX CTAaHOBUTCA
Bce Bonee BaXXHOM M aKTyanbHOW 3aa4ven B YCNOBUAX XXECTKOW KOHKYpPEHTHOM 60pb0bl.

HemanoBaxHbiM Ana nogobHbIX NporpaMm  SIBASIETCS BO3MOXHOCTb  MMUTaLUN
NPUHUMAEMbIX pPELLUEHWUA, MNPOBEPKN BO3MOXHbIX W3MEHEHWA B 3KOHOMWUYECKOM
CUCTEMEe, BO3HMKaOWMX B pesynbTaTe AENCTBUSA pasfnuyHbiX akTopoB, T. €.
npegocTaBneHne oTBeTa Ha Bonpoc «4to Oypet, ecnu...». 3TO no3Bonser
3HAYNTENBbHO YMEHbLLUUTb PUCK OT peanu3auun peLleHnin, 3KOHOMWUTb CpeacTBa Ans
OOCTMXKEHUST TOW UITN MHOW LIenn.

[aHHble BO3MOXHOCTW MOryT OblTb peanu3oBaHbl C MOMOLLbIO WMMWUTALNOHHbLIX
Mozenen, obnagarLwmx Ka4ectBammn 13 criegyowero Habopa: «CNnoXHOCTb MoAenuy,
Hanuune B HeW CcryyaunHbIX (PakTopoB, oOnMuMcaHuWe npolecca, pasBuBaloLlero no
BPEMEHN, HEBO3MOXXHOCTb MOfyyYeHus pesynbtatoB 63 OBM. MIMMTaumoHHble mogenm
MoryT OblTb MpedHasHayeHbl A8 OLEHKM BapwaHTOB npefnoriaraeMblX U3MEHEHWH,
nMeTb opMy urpbl  AnNd  0o0y4yeHMs COTPYOHMKOB, BW3yanbHO nNpeacTaBnaTb
PYHKUMOHMPOBaHME paccMaTpuBaemoro obbekta BO BpeMeHun u T.4. VX peanunsauns
MOXeT ObITb BbINOSIHEHA C MOMOLLBI YHMBEpPCarnbHbIX SA3bIKOB NPOrpaMMMpoBaHUSA
(Pascal, Basic), naketoB npuknagHbix nporpamm (Excel, MathCAD), 43bikoB
mogenupoBaHua (SIMULA, GPSS), cpeg vmmntauymoHHoro moaenuposaHus (Anylogic,
Arena). Bblibop TOro mnu MHoro cpeacrtsa 3aBUCUT OT CIIOXKHOCTU 3aJayu, OEeHEXHbIX,
BPEMEHHbIX, pecypcoB pa3paboTymka 1 T.4.

TeM He MeHee, MMUTAUMOHHOE MOAENUPOBAHME WUCMOMb3yeTCs 3KOHOMUCTaMMU,
MeHeXepamn 1 ap. cneymanuctamm nvb B HEGONbLLOM NPOLIEHTE CryYaeB, rae OHu
MOrnM 6bl C MOMOLLLIO MMUTAUUKU MOMYYUTb MNOSIE3HYD WHOPMaUMIO ANd NPUHATUS
peweHun. HekoTopble aBTOpbl NPUYMHY 3TOro BWMAAT B OTcyTcTBUM  (nnbo
HeJOCTaTOYHOM pacnpoOCTPaAHEHHOCTN) OMUCaHUS MPOBEOEHUA UMUTAUUN C NMOMOLLbIO
M3BECTHbIX W AOCTYMHbIX CneynanicTtaMm WHCTPYMEHTOB: MAKeTOB MpPUKNaaHbIX
nporpamm (ocobeHHo Excel n MathCAD), obecneumBalowmx nerko-ucrnosnb3yemyio

nnatdgopmy, KOTopas y)Ke UMeeTCsl Ha CTofax aHanuTUKOB, MEHEMXKEPOB, MHXEHEPOB.



Moatomy onucaHue pas3paboTKM UMUTALMOHHBIX MOLENEen 3KOHOMUYECKMX CUCTEM C
MOMOLLIbIO JAHHOMO CpeAcTBa MOXET CnocobcTBoBaTh MX BOMbLIEMY PacnpOCTPaHEHMUIO
cpean cneuvanucToB, HE3HaKoOMbIX C $3blkaMW MOAENUPOBaAHMA W  NOAXOAAMMW,
3anoXeHHbIMM B cpefax MOAENMpPOBaHMs, HO KOTopble Mornn ©Obl MCNonb3oBaTb
paccmaTpuBaeMbli METOA, NPY PELLEHNN NPOCTbIX NPUKNaAHbIX 3a4ay.

[pyras npuymMHa 3aknyaeTca B TOM, YTO NOAAM, NOMyYaloLmMM 3KOHOMUYECKoe
obpasoBaHue (1 nocre ycTponcTBa Ha paboTy NPUHMMAOWUM pasfiMyHble peLueHns B
obnacTm 3KOHOMMKM W T.4.), U HE TaK XOpPOLO BragewLmx MnporpaMMmpoBaHMEM
MOHATL MeTo4 WMUTAUMOHHOIO  MOAENMPOBAHWUSA  CrOXHEEe, 4Yem  CTydeHTam
WHXXEHEPHbIX cneunanbHocTen. [lo3ToMy Ha NpakTMKE UMM Yalwe MCNonb3yTCA
cTaTndeckne mMoaenu.

B Hawen cTpaHe 6onbWMHCTBO  paboT  MNOCBAWEHO  MMUTALMOHHOMY
MOAENMPOBAHMIO C MOMOLLBIK PasfiMyHbIX cped M A3blKoB MoaenupoBaHus: GPSS,
Anylogic n T1.4. IMmntaumoHHoe mopenunposaHue B Excel paccmaTtpuBaeTca B Buae
OTAENbHbIX MPUMEPOB B M34aHUAX MO MOAENMPOBAHUIO MeHempKMeHTa: [opLIKoB 1 ap.
[1] onuceiBatoT MoAenb ynpasfeHWs 3anacamy C MOPOroBOWM W MEepUoguyeckon
cTpaTterven nogadm 3asiBok ¢ y4eToM 1 6e3 ydeta OTNOXEeHHOro cnpoca npu geduuunTte,
JlykaceBuu [2] paccmaTpuBan TEXHOMNOIMMIO MOAENMPOBAHUSA MHBECTULIMOHHBLIX PUCKOB,
CBSA3aHHbIX C NPomM3BOACTBOM npoaykta. Cpeau 3apybexHbIX CTOPOHHWKOB [aHHOMO
HanpaBneHust MOXHO HasBaTb Seila, Grossman, Ingolfsson [3-5], kOTOpble OCHOBHOE
BHMMaHMe B CBOMX paboTax yaensaT cuctemamMm MaccoBOro obcrnyXmBaHus (Ha cantax
[6-7] pacnonoxeHbl gannbl ¢ nporpaMmmaMmm MOLENUPOBAHUA CUCTEM MAaCCOBOIO
00CNyXMBaHUA C HEOrpaHU4YeHHbIM, OrpaHUYEeHHbIM MO BPEMEHU U ANWHE ovepeaun
OXMOaHUEM).

Llenb npeactaBneHHoOro nocobus 3akntovaeTcs B BbIpaboTKM NPakTUYECKUX HABbIKOB
uMuTauMmM C nomowpblo naketa Excel n peweHnsas ¢ ee MNOMOLWbIO pasnUYHbIX
9KOHOMUYECKMX 3aau.

B nocobun paccMOTpeHbl 9KOHOMMYECKMX 3aJadvn, BCTpedvarolimecd B pearibHOW
XWU3HW: ynpaBneHve MaTepuanbHbiMW  3anacaMm Ha Ccknage, onpegeneHuve
XapakTepuUCTUK CUCTEM MacCCOBOr0 OOCNYyXUBAHWUA, Yy4YeT HeonpenerneHHoCTU npu
NNaHUPOBaHUMN [OEHEXHbIX CPeacTB, OUeHKa pucka WHBECTULMOHHBIX MPOEKTOB,
NPOrHO3MpPOBaHUE pe3ynbTaToB ayKUMOHOB MO npojaxe ToBapoB W T.4. [daHHoe
nocobue gasnsietcs obobLieHnem cylecTByowmnx paboT B 3Ton obnactn u coaepXuT
HEeKoTOpble M3BECTHble 3ajayn, ucnonb3yemble Ans obyvyeHus M B NPOU3BOACTBE

(HasBaHHbIX Bbllle aBTOPOB), a TaKke pa3paboTKm aBTOPOB, BKKYaKOLME



UMUTAUMNOHHbIE Modenu (M wabnoHbl): aykumoHoB (AHrmuickoro, [fonnaHackoro,
Kutanckoro, AnOHCKOro n T.4.) N KOHKYPCHbIX MEXaHNM3MOB, MacCcoBOro obcnyxmnBaHus
(c rpynnoBbiIM  noctynfnieHMemM U OBCNyXMBaHMEM  3asBOK),  ynpaBneHus
NPOU3BOACTBEHHBIMX 3anacaMmun (C NepuoanyeckumMm Mnpou3BOLCTBOM, OTIIOXEHHbIM
CNpoCcoM ¥ T.A4.), pasnuyHblx urp («Hangute cnoso», «CTaHb MUNIIMOHEPOM» U Op.).
PaccmoTpeHa ux peanusauma ¢ noapObHbIMM MOACHEHUSMU U unnocTpauuamu. K
KaXkgon MOAeNnu AaHbl 3ajadvn Ons CaMOCTOATENbHOro BbIMNOSIHEHUS. Takum obpasom,
nocobue BKMYaeT crneaywwue pasgenbl: UMUTAUMOHHOE MOOEeNMpoBaHWE CUCTEM
MaccoBOro obcnyxmBaHns, UMUTaLUOHHOE MOOENMPOBAHNE MHBECTULIMOHHBIX PUCKOB,
UMUTALUOHHOE MOLENUPOBaHWE CUCTEM YMpaBfieHus 3anacamu, WMUTaLUOHHOEe
MOAENMPOBaHME  ayKUMOHOB U KOHKYPCHbIX  MEXaHW3MOB,  UMUTaALWOHHOE
MOAENMPOBaHNE Urp.

B nocobuun paccmMoTpeHbl Mogenu pasnnyHbiX TUNOB: ANHAMUYECKNE UMUTALMOHHbIE
mogenn n MoHTe-Kapno. [lepBbiM TMN Mogenen onucbiBaeT OUMHAMUKY CUCTEMbI U
nosefeHne ee B3aUMOAEWCTBYIOLNX 3neMeHToB [8]. 3TM moaenu ynpasnsoTcs
N3MEHEeHUAMK, MPOUCXOAALLMMN B CUCTEME MO MNPOLIECTBUM HEKOTOPOrOo BPEMEHU
(Hanpumep, Oyoer  paccMOTpeHO  ModenupoBaHWe  CUCTEMb MaccoBOro
obcnyxusanus). Mogenn MoHTe-Kapno HesaBuUCMMbI OT BpeMeHU NnMBOo MCNonb3yoT
noaxoq CKkaHMpoBaHUS akTMBHOCTEN (CM. rmaBy 1). OHM BbI3bIBAOT Takue onepauuu,
Kak MHOrOKpaTHoe u3BfiedeHne BbIOOPKN CryvyarHbIX uYucen w3 BepOATHOCTHbIX
pacnpefeneHvin Ons OUEHKM XapaKTepUCTUK BbIXOAOB MOAENM U PUCKOB (K Takum
MOZEeNsIM OTHOCATCA, HanNpuMep, MOLENV PUCKOB, YNpaBneHnsa 3anacamm).

B npunoxeHuax cogepxuTca cnpaBoYHas WHGopmauus, BKovawwasa obume
cBefeHuss o cpepde Excel, onucaHue cnocoboB npoBeAeHUS 3KCNEPUMEHTOB «YTO
OygeT, ecnu...», a Takke pacCMOTPEHbI UCMNOMb3yeMble NPY MOAENUPOBAHUN (DYHKLNIA
N NpUEMbl FeHepMpoBaHME CriyvarHbIX 4YMucen u cobbiTMi B gaHHOM nakete. Kpome
TOro, B MPUITOXEHUAX MpuBeAeHbl 3Tanbl MOCTPOEHMS Aunarpamm, B TOM 4ucne
Onarpamm  3asBOK M YCTPOWCTB  OOCMyXWBaHWSA, HarnsgHO  NokasbiBakoLMX

hbYHKUMOHMPOBaAHME CUCTEM MacCOBOro 06CnyXnBaHMUs BO BpEMEHM.



1. AneKkTpoHHbIe Tabnuubl Excel kKak cpeacTBo peanusauum
MMUTALMNOHHbIX Moaeneu
Mmntauma ¢ nomowpto TabnuuHbix npoueccopoB (spreadsheet simulation)

npeacraensier cobor oTaenbHOe HanpaefeHne co CBOMMWU ocobeHHocTamu. Ero
CTOPOHHUKN YTBEPXKAAKT, YTO UCNOMb30BaHME AAHHbIX CUCTEM YNy4dllaeT NoHMMaHue
NPOUCXOAALLMX NPOLECCOB ropasfao fnyylle, Yem NpUMEHeHMe cneumann3npoBaHHOro
nporpamMmmMHoro obecneyvyeHuns, MMeLLLEro BbICOKYHO CTOMMOCTb M TpebyoLero Bpems
ANSA N3y4eHunsi, a Takke CKpbIBaKOLEro UCnonb3yemMble MexaHM3Mbl (XOTA Takue cpeabl
AOBOJSIbHO LUMPOKO MCMNoNb3ykTcs, ocobeHHo GPSS, nockonbky npefoctaBnsatoT
Gonblle BO3MOXHOCTEM W MO3BOMSKT MOAENUPOBAaTb CrOXHbIE CUCTEMbI). Tak,
Grossman B cBoen nybnukauumn «Spreadsheet Modeling and Simulation Improves
Understanding of Queues» yTBepxgan, 4to ummtauusi ¢ nomowibio Tabnuy Excel
ropasgo nydwe faet npeacrtaBfieHMe O CUcTeMax MacCoBOro O6CHYXMBaHUS, 4Yem
Teopus ouvepeden, M TakkKe pasBMBaeT WHTYMUMIO, OaeT [aXe He3HaKOMbIM C
nporpaMMmMpoBaHMEM crneumanucTam onbiT peanu3aunn pasnmyHbix mogenen. OaHako
3TK nogxoabl (peanusauus ¢ nomollblo Excel n cpen MoaenupoBaHus) He ABMAKTCA
B3aUMOUCKITIOYaOLWMMKN, a ckopee gononHawT gpyr gpyra. Tak, David Goldsman [9]
npegnaran crnegylowme atanbl 00yYeHUs, KaXObld U3 KOTOPbIX, MO €ro MHEHWUIO,
AOMKEH COMPOBOXAATbCS MHTEPECHBIMU NPUMEPaMN U3 peanbHOW XXU3HW:

OCHOBHbI€ MOHATUS;

BBeJEHME B BEPOSATHOCTb U CTATUCTUKY;

pyYyHas uMmnTaums;

UMUTaLUS C MOMOLLbIO SNIEKTPOHHON Tabnuubl;

reHepaums criydamHbIX YNCen;

aHanus BxogHown nHopmaumm;

aHanu3 pesynbTaToB MOAENIMPOBAHUS;

© N o o bk b=

UMUTaLUSA C NCNONb30BaHMEM A3blKa (NakeTa) MOAENUPOBaHMSI.
Mm Tarke Gbino oTMEYEHO, UYTO B Crnyyae, Korga Kypc paccyumTaH Ha HebonbLioe
YMCMO YacoB, Nnydlle BCEro 03HAaKOMWUTb CTYAEHTOB C OCHOBaMW MOOENUPOBaHUS U
PYYHOM UMUTaAUMEN, KOTOpAsA MOXET ObiTb BbINONHEHA C nomouwbio Excel, yem
npefoCcTaBUTb €MY CUMYNATOP - «YEPHbIN AWMK» CO  CIIOXHBIMW  MEXaHW3Mamm
nMmnTaLnuN.

Mpn peanusaumm mopenen B Excel ucnonb3yldT TpuM OCHOBHBIX noaxoda K
NPoOBEeOAEHNIO  UMUTaAUUN. OPUEHTUPOBAHHBLIN Ha COOLITUS,, OPUEHTUPOBAHHLIN

npouecchbl, CkaHupoBaHusi akTuBHocTten (puc.1). [lepBbin nogxon onucbiBaeT



N3MeHeHnd B cucrteme, npoucxogdwine B MOMEHT COBeEpLUEHUA KaXKOoro CﬂyanIHOFO
cobbiTna (I'Ipl/l6bITI/Ie 3asdBKU, 3aBepLleHune O6CJ'Iy)KI/IBaHVIFI), M npn ero peann3audmn C
MOMOLLBbK 3NMEKTPOHHbIX Tabnuu, Kak npasumo, WMCNnosmnb3dyeTca OAHa CTpOKa A5
Kaxgoro cobbITuA. |-|pl/l ncrnosmnb3oBaHM rMnpouecCcHO-OPUEHTUPOBAHHOIO Mnoaxoaa
npouncxoanTt mMoaesimpoBaHMUE nocriegoBaTtesibHOCTU COBLITUI AONS KaXOon 3asiBKU, W
ana ero peann3aunmn 06bIYHO ncnonb3dyeTcd odHa CTPOKa ANld Kaxaoro Tpe6OBaHI/IFI
(I'IpI/IMeHFIeTCFI npn moagennposaHnn CUCTeEM MaCCOBOIO O6CJ'Iy)KI/IBaHI/IFI). Moaxon
CKaHnpoBaHn4A aKTMBHOCTEN ONucbiBaeT AENCTBUS, BO3HMKAKOLWLME B CUCTEME B TEYEHNE
CbI/IKCI/IpOBaHHOFO MHTEepBala BpeMeHM (Hanpmmep, B AeHb, Heaenw, mec4ddl, FO,D,), n npum
ero peanuniauunm 00bIYHO NUCnoJib3yeTtcd OAHa CTpOKa AnAd Kaxaoro BpeMEHHOro

MHTEpPBAalla (Hanpmmep, mMoaennposaHne CUCTEM yrnpaBlieHUA 3anacaMM).

Mpouecc
A

dencreue
(O6enyxusaHue) i

>

Y A 4 A >

Cobbitue 1 CobbliTne 2 Cobbitne 3  Bpems
(Mocmynnexue (Havano (OkoHvanue
3aA6KU) obcnyxueanus) obcnyxueaHus)

Puc. — CBs3b cobbITuin, 4encTBnin U npoLecca

PaccmoTpyM nnocbl M MUHYCbl Ucnofib3oBaHWA rnaketa Excel. B kavectBe
NpenmyLecTB MOXHO OTMETUTb crneayroLmne apryMeHThbI:

1. Excel wnmeeTr 6Gonbwoe KOMMYECTBO MaTemMaTUYeckux, UHAHCOBbIX,
CTaTUCTUYECKNX U OpYrMx BWOOB BCTPOEHHbLIX (PYyHKUMW, B TOM 4ucrne Ang
reHepupoBaHUs CriydanHbIX BEJTMYNH;

2. nporpamma no3BosfiieT XPaHUTb AaHHblE U OCYLLECTBMATbL JOCTYM K HUM;

3. nakeT obecneunBaeT NOCTPOEHME rpadPnKoOB 1 Anarpamm;

4. nmeeTcHa BCTPOEHHbIN A3blk VBA;

5. paHHOe nporpammMHoe obecnedeHune sBnseTCs pPacnpoCTPaHEHHbIMU U eCTb
NPaKTUYECKN Y KaOoro cneumanucra;

6. BO3MOXEH 3KCMOPT B ApYyrve nporpaMmMHble NpoayKTbI.

Kpome TOro, BO3MOXHOCTb MPOCMOTPa BCEX (POPMYJi, 3aHECEHHbIX B SYENKu
Tabnuupbl, NOBLILWAET AOBeEpME K pesynbTaTaM MOAENUPOBAHWUSA, a C peann3oBaHHON

MOJesiblo NOJIb30BaATEJIb MOXET 3KCNEepMMEeHTUpoBaTb N OUEHMBATb pe3yribTaThl 6e3



npuBreYeHns cneymanmcToB No MMMTaLMOHHOMY MOAENMPOBaHuMIo. 1o MHEHUIO aBTOpa
[3] akoHOMMKa — 3TO rnmaBHasa obnacTb, rge MOXHO BCTPETUTb TakMe 3adauun, KoTopble
MOryT ObiTb 3(P(PEKTUBHO pELLUEHbI C MOMOLbI0 UMUTALMOHHOIO MOAENUPOBAHUS U
naketa Excel.

TeM He MeHee, OrpaHUYeHUs WUCMNONb30BaHUA [OaHHOW nporpamMmbl  Ans
UMUTALNOHHOIO MOAENMPOBaHNSA UMEOTCS, U Cpeaun HUX MOXHO Ha3BaTb:

1. C NOMOLLbK 3MEKTPOHHbIX TabnuL, MOXHO peanu3oBbiBaTb NULIb AaHHbIE C
npocTon cTpykTypon. Excel BknoyaeT rpynnbl CTpaHuu, COCTOSILLMX W3 CTPOK U
ctonbuos. Kaxgasa ayerika MoxeT cogepXaTb UHgopmauuto nnu dopmyny. OgHako B
HEKOTOPbIX MMMUTALMOHHbLIX MOAENsiX umeeTcsa Gonee crnoXxHas CTPYKTypa AaHHbIX,
HanpuMep, OepeBbs UNN CMIUCKMN.

2. TpygHo peanu3oBaTb CIOXHbIE anropuTMbl. NEKTPOHHbIE Tabnnubl HE NMEKDT
yooOHbIX cpenctB ang BoinonHeHnsa umknos «While» n «Dox». (A3blik VBA MoxeT ObITb
NUCnonb3oBaH Ansa peanusaumm 6onee CnoXHOW NOrMKW, HO OH Peako MPUMEHSIeTCs
nosib3oBaTeNsIMN ANEKTPOHHbIX Tabnuy,).

3. OneKkTpoHHble Tabnuubl paboTalT MeaneHHee, 4YeM MHorme apyrue
WHCTPYMEHTBI.

4. ObbeM XpaHUMbIX AaHHbIX B Tabnvue OrpaHMyYeH MakcumanbHbIM
KOnmM4yecTBOM CTONOLOB.

CywecTtBytoT pasnuyHble naketbl: @RISK, Crystal Ball (kommepueckue), PopTools
(6ecnnatHbIn, pacnonoxeH Ha caute <http://www.cse.csiro.au/poptools/>) n T1.4.,
obecneunBarolmne cregylome OOMNOMNHUTENbHbIE BO3MOXHOCTU Excel: reHepaums
CnyyamnHbIX Yncen, aBToMaTnsaumns 3anycka aKkCnepMMeHToB, aHan13 u npeacraBneHme
BbIXOQHOMW WHopMaumm n T1.4. [eHepaums crnyyamrHbiX 4Yucen MOXeT ObiTb Takke
BbINOSIHEHA C NOMOLLLIO HaAcTporkn Excel, HasbiBaemon «[lMakeT aHanusa gaHHbIX».

HakoHely, OTMETMM, 4YTO B CBS3M C MPOAOIDKEHWEM pPa3BUTUS  OAHHOrO
nporpaMmmHoro obecneveHnsi, BO3MOXHO, Oyayuwme Bepcun O6yayT npeaocTaBnsTb

BonbLue BO3MOXHOCTEN N 0becnevmBaTth 6onee apEKTUBHYO MMUTaALUIO.



2. AMutaumoHHOe moaenupoBaHMe CUCTEM MacCoOBOro
obcnyxnBaHus
B Pa3HbIX 061'IaCTFIX TEXHUKN, B OpraHn3aunm npom3BoactBa, B SKOHOMUKE U

MeavumHe, B couuvanbHoM cdepe, B BOEHHOM Jefie U BO MHOrMMX Apyrux cdepax
4yenoBeyeckon [OeATeNbHOCTM MNOCTOSHHO BO3HMKAET HeobXoaMMOCTb  peLLeHus
BEPOSATHOCTHbLIX 3ajadv, CBs3aHHbIX C paboToM CUCTEM MacCOBOro o6CnyXnBaHUs
(CMO). MHoroobpasue NpunoXxeHUn Teopum MaccoBOro obecnyxmBaHua onpegenser
NMOCTOSAHHO PacTyLLMA NHTEPEC K HEWN, a CNIOXHOCTb BO3HMKAKOLIMX 3a4a4 He NO3BONsieT
nonyyYnTb McHepnbiBalolMe pelleHns Ha 6Gasze aHanuTuiecknx meTtofoB. B Takux
cuUTyaumsaix 4acto npuberaroT K MMUTALMOHHOMY MoAenupoBaHuo. Ons vmuTaumum
nogobHbIX CcUCTEM MpedHasHayeH A3blk moaenupoBaHuss GPSS, a Takke cosgaroTtcs
CNoXHble nporpammHble cuctembl  (ObjectSim, Pigrim [10]), nossonswowme
peanu3oBaTb MOAENM CUCTEM MACCOBOro obcnyxuBaHns ¢ nomoLlbio passuton CASE-
obonoykn nytem Bblbopa M CBA3M pasfiMyHbIX CTpouTenbHbIX 6riokoB. Cpeaun pabor,
onucbiBaowmnx moagenuposaHne CMO c NOMOLLbIO 3MEKTPOHHbLIX Tabnuy MOXHO
npueecTtn cnegywowme - [3-7]. ABTOpbl paccMmaTpuBaldT MOOENMPOBaHWE CUCTEM C
HEeOrpaHMYeHHbIM, OrPaHMYEHHbIM MO BPEMEHU WU/MNU ONIMHE oYepenn OXUAAHUEM,
KoTopble pacnonaratoT oT 1 go 12 obcnyxuBawowmmn yctponctesamu [7]. pu atom
pasnuyaloT ABa OCHOBHbIX nogxoda k mogenuposaHuio CMO: opuMeHTUpPOBaHHbLIA Ha
cobbITUS N OPUEHTUPOBAHHLIN Ha npoueccbl. CoObITUMAHBIA  nNoaxon WMeeT
npenMyLlecTsa B OTHOLIEHUM TMBKOCTU N 3PPEKTUBHOCTU BbIYUCIIEHUIN, OAHAKO MEHee
noaxoauT Ans obyyYeHuns, NOCKONbKY CKPbIBAET «KM3HEHHbIN LMKIT» 3asBOK U SBMSETCA
MEHEE TMOHATHbIM Ha WHTYMTMBHOM YpoBHe. Kpome TOro, Ans ero peanusauuu
TpebyeTca ynpasnstowasa cobbiTusmn nognporpamma, 4to NpUBOANUT K HEOBXOOUMOCTU
ncnonb3oBaHnsa BHYTpPeHHero sidblika VBA [11]. PaccMoTpeHHble HUxe mogenun 6yayt
peann3oBaHbl C UCMONb30BaHNEM NPOLLECCHO-OPUEHTUPOBAHHOIO NOAX0oAa.
PaccmoTtpum ctpyktypy CMO. Kaxgas CMO coctouT n3 onpegeneHHoro Ymcna
obcnyxuBarwLwmx eguHnL, KOTopble HasbiBalOTCA kaHanamu obcnyxuBaHus. Ha Bxopg
CMO noctynaet notok TpeboBaHui (3asBoK). Takum ob6pasom, pasnuyatoT cnegyowme

anemeHTbl CMO:

1. BXOQHOW MNOTOK 3asBOK;
2 oyepenp;

3. y3en obcnyxmBaHus;

4 BbIXOQHOW MOTOK.



Ha puc. 2.1 ykasaHbl 3Tu anemeHTbl Ans cnegywowenrn CMO: 6eH30KoNoHKa

3aHMMaEeTCH 3anpaBKoO aBTOMOOUMIEN.

Puc. 2.1 — lNpumep cuctemMbl MaccoBoOro obcnyxmeaHus

BxogHon noTok 3asBOK MOXeT ObiTb Cry4YyalHbIM UNU geTepMUHMPOBaHHbLIM. B
nepBoM cryyae Bpemsi Mexay MOCTynfneHneM [BYX 3asiBOK SBMAETCS CryYanHoOn
BESIMYMHOW, a BO BTOPOM — BENIMYMHOW AETEPMUMHMPOBAHHOW (MOCTYyNNeHue
NPONCXOOUT B COOTBETCTBME C OnpeaeneHHbIM rpadnkom). MIHTEHCUMBHOCTb NoToka A —
yactota nosieneHnsa cobbiTun, noctynawwmux 8 CMO B eguHuuy BpemerHn. B CMO
MOXET NOCTynaTb HECKOSIbKO BXOAHbIX MOTOKOB, UMEOLLMNX Pa3fnyHble XapakTePUCTUKN
(nHTepBan NnocTynneHus, NPMOpUTET N T.4.).

Ouyepeab — MecTo, rae NOCTynNUBLLUME 3asBKM XAOYT Havana obcnyxmnsanus. B Tom
cnyyae, ecrnv 3feMeHT oyepedb B CUCTEME OTCYTCTBYET, TO AaHHas cuctema 6e3
OXuaaHus. ATO O3HAYaeT, YTO B TOM Crlyyae, eCriv B MOMEHT NOCTYNNEHUs 3asBKM BCe
KaHanbl ob6CnyXmBaHusa 3aHATbl, TO 3Ta 3asiBKa NOKMOAET CUCTEMY HeobBCnyXeHHOWN.
Ouepeab MOXET MMETb OrPaHMYEHHYK WIN HeorpaHuW4YeHHy anuHy. Kpome Toro,
BpeEMSI OXnAaHus B o4epean MOXET ObiTb OrpaHMYeHo (roBOPAT, YTO paccMaTpuMBatoTCA
HeTepnenueble 3asaBkM). Cregylollas XapakTepucTuka odepeaun — gucumnnuvHa
oyepean. OHa cBsi3aHa C MpaBuUiiOM, B COOTBETCTBMM C KOTOPbIM OBGCHyXMBaKTCA
KNueHTbl. PasnuyatoT cnegywowme ANCUMNNAMHBIL, NEPBbIA NpULLIEN — MNEPBbIA YyLIEn,
nepBbin Mpuwen — MOCMNeAHNn Yywen, a Takke CywecTBYT AUCLUUNIIMHBLI C
npuopuTeTamu.

PaccmoTpym Tenepb XapakTepUCTUKM CpeacTB obcnyxuBanus. Cucremsl
oOCny>XMBaHUA XapakTepuayroTcs Mo YMCNy KaHanoB obcnyxuBaHus (Hanpumep, ecnu

Ha puc. 2.1 MalmMHbl MOryT BblTb 06CNYXeHbl HECKONbKMMU YCTPONCTBAMK, TO cUCTeMa



OyaeT MHorokaHanbHoOM), uducny a3 obcnyxmBaHus. Bpemsi obcnyxvmBaHme MoxeT
ObITb CNy4YanHoOn BENNYMHON NN AETEPMUHUPOBAHHbLIM.

Takke CyLEeCcTBYO CUCTEMbI, B KOTOpPbIX O6cCnyxeHHble TpeboBaHus nocne
HEKOTOPOM 3aJepXKm OnATb MOCTYNarT Ha BXO4. TakMe CUCTEMbl Ha3biBalOTCA
3aMKHYTbIMMW.

B kauyecTtBe nokasatenen adgpgekrtmHocti CMO paccmaTpuBaloTcd: cpegHee

BpemMA, KOTOpOoE KIMMEHT NpoBOOUT B o4epeaun, cpeaHdAa AlfMHa odepenun, cpegHee

BpemA, KOTopoe KNMWeHT npoBoanT B cucreme OGCJ’Iy)KI/IBaHVIFI
TotalTimeSystem .
(TimeSystem = N ) , roe TotalTimeSystem - obuwee BpeMs npebbiBaHNA B

cucTtemMe Orngd Bcex 3asBOK, a N -4YUCro 3aFIBOK), cpegHee 4ncrno KrimeHToB B CUCTEME

OGCJ’Iy)KI/IBaHVISI, BEpPOATHOCTb TOlo, YTO CUCTEMA OKaXKeTCA cBoboaHOM 1 T.4.

2.1 OpgHoKaHanbHas cucTeMa MaccoBOro obcrnyxmBaHus

PaCCMOTpI/IM NPoOCTYyKO CUCTEMY MaACCOBOIo 06CJ'Iy>KI/IBaHI/1$II YUCIO KaHalroB paBHO
eaunHuue, BpeMd oOXunagaHuna HeorpaHM4eHHO, BpeMA MeXay 3adBKkaMn 1 BpeMA
06CJ'Iy>KVIBaHVI$I 3aABOK ABJIAKOTCA CJ'Iy‘-IaVIHbIMVI BENMMYNHAMMN C TMNOKa3aTellbHbIM
3aKOHOM pacnpefeneHus (cpegHee 3HavyeHMe BPEMEHU OOCNYXMBAHUS pPaBHO fo,

cpegHee BpeMsa Mexay 3asiBkamu - tz) (puc.2.2).

Puc. 2.2 — OgHokaHanbHas cMcteMa MaccoBoro ob6cnyxXnBaHus

PaccmoTpumM npouecc NoCTynneHns 4ecaTn 3aaBoK, ecnm  1z=0,5 4., to=1 u.

B [6] wncnonb3oBaH cnegywowmin cnocod MoaenvpoBaHWa — TakoOW CUCTEMBbI
(pnc.2.3). BennumHbl BpeMeHU oBCNyXMBaHUSA M MeEXOy 3asiBKamMu pacCYUTbIBAKOTCS
cornacHo crnocoby MoaenupoBaHus CRyyYamHOW BENWYMHbI C NOoKa3aTeSlbHbiIM 3aKOHOM
pacnpegeneHus

D7=-$F$3*LN(CNYNC())
E7=-$F$2*LN(CITYNC()).



B nocnegHem CTOJ'I6LI,e paccynuTbiBaeTca BeNMUYNHA Wi+ Xn—Yn
F7=C7+D7-E7.

Ecnun ee 3Ha4veHne aBngaetcsa oTpuuateribHbiM, TO 3TO O3Ha4YaeT, YTO credyrLllan
3adBKa MNOCTYynUT nocrie Toro, Kak 6y,u,eT o6cny>|<eHa TeKyllada U NnoTtomMy BpemMa ee
oXngaHum4d 6y,u,eT paBHO HyJHO, a B NPOTUBHOM Cly4yae, BpeMda OXunaaHua COCTaBUT
Wn+ Xn—Yn

C8=ECIU(F7>0;F7:0).

M3meHum ncxogHole gaHHbole (z=1 4., 10=0,5 4.). N3 puc. 2.4 MOXHO yBNOETb, YTO

B 3TOM Clly4dae YMEHbLUNTCA BpeEMA OXXKMOaHUA O6CJ'Iy)KI/IBaHI/I$I.

: A | B | c \ D | E | F | G [ H ] [+ | KZ
Z ‘CPE,D,HEE EPEMA MEXLY 2aAEKAMM, tZ 0,50
3 CpejHee epema obCNyXMEAHWA 33ABKM, t0 1,00
=N
| 5 | 3anAeka, Bpeus Bpenn Bpema mexny Whn+Xn-Yn
| 6 | n oxHganna, Wn | oGcnyx Xn| zaAekamu, Yn
7 1 1] 255 0,49 2,06
g | 2 206 0,19 0,11 2,14
=R 3 2,14 095 091 2,18
10| 4 2,18 051 1,77 0,92
11 g 0s2 1,06 0,12 1.86
12 B 186 038 032 1.93
7 193 1,14 028 2,79
g 2,79 057 0.75 2.70
9 270 031 085 2,16
10 2,16 023 047 1.92

ﬂuarpamma 32ABOK

B OMAaHHE
O OfAciyHEaHNE

w Mm@

Hom ep 3aABKH

0 1 2 3 4
Bpena

[RRR g N N R e e Bl Bl el el e

b

Puc.2.3 — PesynbTaTbl MogenMpoBaHusa ogHokaHaneHon CMO npu 12=0,5 4., t0=1 u.



A | B | ¢ 1 D E F [ &6 [ H [ 1 [ 4 | KZF

CpejHee BpEMA MEXAY 3aABKAMH, 12 1,00
CpegHee BpeMA oBCNyKMEAHWA 33ABKM, t0 0,50
3aAeka, Bpena Bpenn Bpema mexny Wn+Xn-Yn
oxHganna, Wn | o6cnyx Xn| zaAekamu, Yn
i 1,00 251 -1.51

oo 024 258 2,44

0,00 033 1,66 1,33

oo 0,44 0,79 0,35

oo 0,24 1,06 0,82

0,00 0,13 0,13 0.01

oo 1,36 1,00 0,36

0,36 042 2,55 1,77

0,po0 029 057 0,38

oo 0,48 175 1,27

o

~a

W00~ O e 0 R =

=1
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Puc. 2.4 — PesynbTaTbl MOAenMpoBaHust ogHokaHansHon CMO npu 1z=1 4., 10=0,5 u.

Tenepb BbINOMIHUM MOAENMPOBaHME, y4nTbIBas HavyanbHoe Bpems wm. [ycTb =8
MWH., t0=7 MWH.; ;m=9 4. PaccMOTpuM npoLecc NOCTynneHnss cemun 3asBok (puc.2.5).
OnpegeneHne BpeMeHN MeXay 3asBKaMn U BpeMeHn obcnyxmBaHust (MUH.) ocTaeTcs
6e3 n3mMeHeHus.

[ns Toro 4yToObl NEPEBECTU 3TU 3HAYEHUSA B MUCMONb3yeMbl bopmaT BPEMEHU
HeobXxo4MMO OCyLLEeCTBUTL CriefytoLme onepaumm

F8=E8/1440
D8=D7+C8/1440.

T.e. BpemMsa NOCTYNneHMUs o4YepeaHOW 3asdBKM paBHO CyMMe BpeMeHu npubbiTus
npeabiaywen n cnyvyamHon BenuunHbl, pacnpegenieHHon no nokasaTeslbHOMY 3aKOHY .

Bpemsi Ha4yana obcnyxmBaHUsa NepBON MOCTYNUBLUEN 3asiBKM PaBHO BPEMEHMU €€
NOCTYNMEHNIO

G8=D8.

HaunHaa co BTOponm 3asBkM, 3Ta BenuuMHa OyaeTr onpedenaTbCsd  Kak
MaKkCMMaribHO€e 3HaYyeHne U3 MOMEHTa OKOHYaHUSA 0BCny>XMBaHUA NpeablayLlen 3asaBKu
N BPEMEHU NOCTYNIIEHNS TEKYLLEN

G9=ECJIN(D9>=H8;D9;H8).
Bpems okoHuYaHUsA obcnyxnBaHns paccumTbiBaeTca no gopmyne
H8=G8+F8.



Mepuoa oxnaaHna paBeH pa3HOCTU BPEMEHM Havyana obCcnyXmBaHmsa n BpeEMeEHN

NnocTynneHus
18=G8-D8.

Takke BCTpe4alTCsa CUCTEMbI, B KOTOPbIX HOBas 3asiBKa MOXET NOCTYNUTb TOSbKO
nocrne Toro, kak 6bina obcnyxeHa npeabiaywas. B kayectBe npumepa, MOXHO Ha3BaTb
CUCTEMY, KOTOpas NEPUOAMNYECKN MOXET BbIXOAUTb U3 CTPOSA U TpeboBaTb peMoHTa (ee
OTKa3sbl B AaHHOM Crly4ae pacCMaTpuBalOTCS Kak 3asiBKM): BpEMS MeXAy ee OTka3amu 1
Bpems obcnyxmBaHUSA pacnpefeneHo no nokasaTtenbHoMy 3akoHy. O4eBMOHO, YTO He
MOXET NPOU3ONTU BbLIXOA M3 CTPOSi CUCTEMbI Npexae, YeM OyaeT BbIMNOfHEH PEMOHT
npeaplayLero otkasa. Takve 3asBku Oyaem HasbiBaTb HE NEPEKPbIBAKOLLMMUCS.

[Ona Toro 4ToObl BbLINOMHUTL MoaenupoBaHue paaHHon CMO Heobxoammo
N3MEHUTb TONbKO pacyeT BpeMeHu npubbiTus 3asiBKM, KOTopoe OyaeT paBHO cymme
MOMEHTa OKOH4YaHUsi OOCnyXmBaHMA nNpenbliaylwen 3asBkM U CryvyanlHOW BENUYUHBbI,
pacnpeneneHHon no nokasaTesibHOMY 3aKOHY

D9=H8+C9/1440.
PesynbTathl MOgenMpoBaHUA npeactaBrieHbl Ha pUc.2.6 (tz =5 MUH., t0 =6 MUH.).

MoXHO 3aMeTuTb, 4YTO B ﬂ,ManaMMe 3adABOK Tenepb OTCYTCTBYIOT nepunoabl OXXMOAaHUA

obcnyxuBaHus.
A T B ] c [ D [ E | F G [ H ] [ J 7
CpedHes BREMA MEXAY 3aABKaMH, 12, MHH. 8
CpedHee BpemMA 0BCNyXMESIHMA 3RAEKM, t0, MUH. 7
3aaeka| Bpewa wexny (Bpewa npuobitna Bpeusa Bpeusa ObcnywHBaHHe Onmpanne

3aABKAMH, MHH. | 3aABKH [4IMM) | obcny HHH. | 0D CRYK (4::m)| Hauano (uzmm) | Konew, (4:mm) {4:Mm)
9:00
9.03
213
215
217
919
9:45
9:80

0:01 9.03 9:.09 0:00
0:08 2:13 921 0:00
0:06 22 9:27 0:06
0:06 9:27 9:33 0:10
0:10 9:33 9:43 0:14
0:01 9:45 9:46 0:00
0:.07 9:40 .87 0:00
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| 18 | oBcnyxkuBaHua

19 7 1
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21 | g5 |

22 b
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| 26 | ” . ! ' .

| 27 | 900 10 920 930 940 950 1000 900 910 920 930 940 950 10:00

28 Bpenn Bpenn

29|

Ed

31

Puc. 2.5 — MogenupoBaHue ogHokaHanbHon CMO ¢ y4eToM Ha4anbHOro BpeMEHMU



A | B | c | D | E | F 6 | H | 'a

1
2 | CHenHes BREMA MEXAY 33ABKAMH, 12, MUH 5
| 3 | CpegHee EpemA obcnyXMEaHWA 33ABKK, 10, MKUH. 6

4
| 5 | 3aaeka | Bpewa wexny | Bpewa npuobitHa Bpena Bpena 06y Ownpanne
| 6 | 3aABKaMH, MHH. 3AABKN (M:MM) |00 cmyK MHH.| 00 CRyK {4:1m1) Havano (w:mm) | Konew (4:mm) {4:mm)

7 .00
B 1 1 gm 16 016 90 917 0on
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Puc. 2.6 — MogenunpoBaHnue ogHokaHanbHon CMO ¢ He nepekpbiBaoLWMMUCA
3adaBKaMun
3adaHue
1. Bbinonuute ummntaumio paboTbl 6aHKka, OCyLecTBNsAWLWero npuemM BKNagoB.

Pasvmep pgenosnta gBRsSeTCs CryyYyanMHOW BESIMYMHOW C HOpMaribHbIM 3aKOHOM
pacnpegeneHna (cpegHee 3HadyeHue -MD; cpegHee  KBagpaTudeckoe
OTKIOHEHNE - SD). Bpema mexagy npuxoaom ABYX BKMAAYMKOB — ClyYanHas
BeNUYMHa C nokasaTenbHbIM 3aKOHOM pacnpeerneHus (cpegHee 3HayYeHue - iz),
a Bpemsi obcnyxmBaHWA pPaBHOMEPHO pacnpenenieHo Ha uHTepsane [a;b].
lMycTb mncxogHble 3HaYeHusi paBHbl BenunymHam: MD=30000 py6.; SD=10000
py6.; #z=1 vac; a=20 MuH.; »=30 MWH.; m=9 4., YACNO 3asiIBOK PaBHO 5.
Onpepgenute BpemMsi npuxoda NOCMNeAHEro KrineHTa, cpedHee Bpems
npebbiBaHMA KnneHTa B cucteme. Kakonm obwun pasmep Bknagos Oyaer

OCYLLECTBIEH a) nocrne npuxoga NsaATvM KNueHToB; 6) K MoMeHTy Bpemenun 12:00
y.?

Puc.2.7 — Cuctema maccoBoro obcnyxusaHuns «baHk»



2. lMposegute 10 3KCNEPUMEHTOB N paccyUTanTe BESIUYUHDI:
e cpeaHee BpeMsl OXUAOAHWS;
e CcpefHee 4mcno obcnyXeHHbIX 3asiBok 3a nepuog ¢ 9:00 go 15:00 w.

3. lNpegnonoxute, 4To m=0 W BbLINONIHUTE MMWUTALUIO OMUCAHHBLIM Ha puc. 2.3
crnocobom.

4. Tlyctb 6aHKOBCKas aBTOMaTM3MpOBaAHHAasi CUCTEMA MOXET BbIXOOUTb U3 CTPOS,
4YTO MNpMBOAMT K HeoOXoOMMOCTM BbI30Ba CMELManncToB, YCTPaHALLMX
Henonagky. BeinonHute nmutauuio nepnogoB HopManbHOM paboThl CUCTEMbI U
ee PEMOHTA, eCnv AaHHble BENNYMHbI ABNAOTCA CyYanHbIMU C NoKasaTeslbHbIM
3akOHOM pacnpegeneHusi, a +z=30 gHen, =3 4. PaccmoTpute npouecc

nocTynneHnsa 5 3asBokK (OTKa30B).

2.2 [iIByxkaHanbHasa cMmcTemMa MaccoBoro o6crnyxnBaHus

B Tom cnyyae, ecnn o6cnyxuBaHme 3asiBOK MOXET MPOMCXOAUTb B HECKOMbKUX
y3nax, TO FOBOPSIT, YTO AaHHas CUCTEMa SIBNAETCS MHOrokaHanbHou. PaccmoTpum
AByxkaHanbHyto CMO (puc.2.8). [lpegnonoxum, 4TO BHOBb MOCTYNMBLUAS 3asiBKa
noCTynaeT B TOT KaHar, KOTOpbIA paHbLue apyrinx ocBoboamnca (a npy 0 AHOBPEMEHHOM
ocBoboOXAeHNM 3asiBKa MOCTYNUT B MepBblA y3en), Torga npouecc MoaenvpoBaHus
MOXHO NpeacTaBuUTb cnegyowmm obpasom (puc. 2.9) (McxoaHble AaHHbIE: tz=8 MWH.,

to =7 MUH.; 10=9 4.).

Puc. 2.8 — [1ByxkaHanbHas cuctema MaccoBOro obcnyxmBaHus

PaccMoTpyM OCHOBHbIE OTAMYMA OT NpeablayLlien mogenu. [Ans Kaxgoro kaHana
BbIMONHAETCH pacyeT BPEMEHM Hayarna u OKOHYaHus obcnyxuBaHus. PeweHne o Tom,
B KaKOM kaHane byaeT npoucxoauTb 06CcnyxMBaHue, NPMHMMAETCS Ha OCHOBE AaHHbIX

O BPEMEHU OCBODOOXAEHWUSI Kaxgoro M3 Hux. Bpemsi Hauana obcnyxvBaHus 3asiBKu



paBHO MakKCUMMalribHOMY 3Ha4eHU K13 Ccrieayrumnx BEJIMYNH! BpeMA ocBoboXaeHns

HangeHHoro KaHana u BpeMA I'IpVI6bITVIFI 3asfaBKKU

E8=ECNN(MAKC(F$7:F7)<=MAKC(H$7:H7):MAKC(F$7:F7;C8):"")
F8=ECIIV(ETEKCT(ES);";E8+D8)
G8=ECNN(MAKC(F$7:F7)>MAKC(H$7:H7):MAKC(H$7:H7;C8):"")
H8=ECIIM(ETEKCT(G8);";G8+D8).
BpeMFI oXnagaHum4d O6CJ'Iy)KMBaHI/IFI onpegenaeTca no cbopmyne
I8=ECIIN(ETEKCT(E8);G8-C8;E8-C8).

A B | C D [ E | F | G [ H [ [y
1
2 CpeaHes BPEMA MEXIY 33ABKAMM, 12, MUH. 8
| 3 | CpegHee Bpema ofCNy#MEAHMA 33ABKM, 10, MUH. T
4
8] 3aaeka Bpewna npubbITHA Bpena Qocnyx . Kanan 1 Qocnyx . Kanan 2 (npaHne
B 3aABKH (4:MmM) 00 CnyH {4:mm) |Havano (4:um)| Konew (4:mm) |Hauano (4:mm)| Konen (4:mm) {4:Mm)
| 7 | 2:00
=N 1 .07 012 .07 ERE] 0:00
| 9 | 2 2:02 0:05 9:09 2014 0.00
| 10 | 3 216 012 216 2:28 0:00
| 11| 4 a1 0:14 a1 235 0:00
1 12 | ] 2:23 0:04 R 2:32 0:05
1 13| 5 2:29 0:08 932 2:40 0:03
|14 | 7 241 0:15 241 2:56 0:00
15|
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Puc. 2.9 - MogennpoBaHune aByxkaHanbHOW CUCTEMbI MAacCOBOIO 06CyXnBaHUA

3adaHue
MarasuH, pacnonaralowuim OBYMS  KaccaMi, 3aHMMaeTcs  npoAaxemn
NPoaOBONBLCTBEHHbLIX ToBapoB (puc. 2.10). Bpems mexgy npuxogoMm ABYX
nokynatenem — chnyyYamHas BenuuMHa C  NokasaTesflbHbIM  3aKOHOM
pacnpeneneHna (CcpeaHee 3HayeHue - tz ), a Bpemsi 0b6cnyxmBaHnsa paBHOMEPHO
pacnpegeneHo Ha uHtepBane [a;b]. Cymma noKynku €BNAETCS CryvYanHom
BENMMYMHOM C HOpMasibHbIM 3aKOHOM pacnpefeneHus (cpegHee 3HavyeHue - MD;
cpefHee KBagpaTuyeckoe OTKNOHeHue - SD ). [yCcTb ncxogHble 3Ha4YeHNSa paBHbI
BenumuuHam: MD =400 py6.; SD =100 py0.; z=10 MWH.; a =3 MWH.; b=7 MWH.;
=9 4. BbINONHMTE MoAEenMpOBaHMe NOCTYNIEHNA CeMU 3asiBOK (NOKynaTenen).

Onpepenute BpeMsi Mpuxoda CeAbMOro KknveHTa. Kakoi pasmep BbIpYYKM




NonyyYnT MarasuH a) nocre Toro, kak 6bino obcnyxeHo ceMb nokynatenen; 6) k
mMomeHTy Bpemeru 10:00 4.?

2. lNNpegnonoxuTe, YTO paccMaTpMBaeMbI MOTOK KIMEHTOB — 3TO NOTEHLUWanbHble
noKynaTenn, KoTopble C BEPOATHOCTbID P MOryT COBepLUTb NOKynky ( P =0,6).

3. lNycte Bpemsi obGCNyXuBaHUA — AOUCKPETHaAs CchnyyarHass BeSfiMdMHa CO

CreayroLmMM 3aKkoHOM pacnpeeneHus

3HaveHue, 1 2 3 4
MUH.
BepoaTtHocTb 0,2 0,2 0,4 0,2

BbinonHuTe MMuTaumio, yunTbiBas 4aHHOE YCrioBUeE.
4. TMpoBeaute 10 3KCNEPUMEHTOB U paccymTanTe BENUYUHbI:
e cpeaHee BpeMs OXUOaHUS;

e CpeaHuii pa3mep BbIPYYKW.

Puc.2.10 — Cuctema maccoBoro obcnyxmaHus «MarasmH»

2.3 Cuctema maccoBOoro ob6bcCcnykmBaHusi C OrpaHU4eHHbIM no
BpPeMeHU OXnaaHuem

OxnpaHune HacCTynieHunda O6CJ'Iy)KI/IBaHI/IFI MOXeT ObITb orpaHn4yeHoO [OBYyMA

YCrNOBUSIMU: ONVHON o4depean v BpemeHeM. Bo BTOopoM crniyyae 3asiBka nokupaet



cucTeMy HeobCnyXXeHHOWN, ecrnv BpeMs ee oXnaaHue NpeBbICUIO0 HEKOTOPOe 3HaYveHune
TOMax , B TPOTUBHOM Crfly4ae — NocTynaeT B kaHan obcnyxunsaHus (puc. 2.11).

Ecnu Bpemsa oxuagaHus 3asiBOK paBHO Hyno, TO cuctema HasbiBaeTca CMO 6e3
oxuaaHua (puc. 2.12). B kayecTtBe npuvmepa MOXHO TMPUBECTU MOCTyMNneHne
TenedOHHbLIX 3BOHKOB B CMpPaBOYHYKO CryX0y: ecnu onepaTtop 3aHAT pasroBOpOM C
APYrUM  KITMEHTOM, TO MOCTYNUBLUME B 3TOM Mepuog 3BOHKW MOMy4alwT OTKas B

obcnyxusaHuu.

Puc. 2.11- Cuctema maccoBoro o6cnyxmBaHusi C orpaHMY4eHHbIM MO BPEMEHMU

oXunaaHuem

Puc. 2.12 — Cuctema maccoBoro obcnyxumsaHus 6e3 oxmaaHus

CunTasi, YTo BpeMsi Mexady 3asiBkaMu M O0OCnyXuMBaHUS SIBNSIETCA Cry4YanHon
BEMMYMHOWM C NokasaTeNbHbIM 3aKOHOM pacnpeneneHus, BbiNMoMHUM UMUTaLMI0 aHHON
CUCTEMbI CO CNeaylWUMN UCXOOHbIMA OaHHBbIMU: tz=8 MWH., to=7 MWH.; t0=9 \4.;

TOMax = 1 MuH. Pe3ynbTaTbl NpeacTtasneHbl Ha puc. 2.13. B ctonbue «loctynnexHne Ha



obcnyxusaHne» nNpuUHUMaeTca pelleHne o Tom, byaeT nu Havato obcnyxuBaHue
3as8BkW. [na STOro paccyuTbIBAeTCA MNPOMEXYTOK BPEMEHW Mexay MOoCTynneHnem
3as8BKM M OCBODOXOEHVMeM KaHara W CpaBHMBAETCS C MaKCuMarnbHblM BpeMeHeM
OXUOaHUS 3a8BKU
E9=ECNUN((MAKC(G$8:G8)-C9)>$D%4;"HeT";"Oa").

B cnyyae noctynneHus 3asBku Ha obcnyxveBaHue onpegenseTrcs Bpems ero

Hayana n oKOH4YaHus
F9=ECNN(D9= «Oa»;MAKC(C9;G$8:G8); «»)
G9=ECJIN(ETEKCT(F9);»»;F9+D9).

B nocnegHem ctonbue «OxuaaHue» paccyMTbIBAaeTCsl BpeMs OXuaaHus (ans

BCEX 3a8BOK, HE3aBUCUMO OT, TOro BbINN NN OHN 0BCMYXKEHbI)
H9=ECJIN(ETEKCT(G9);MAKC(G$8:G8;C9)-C9;F9-C9).
Tak, n3 pnc.2.13 BMAHO, YTO B AaAHHON peanusauun Nepuop OXWAaHUS LUEeCTOW

3asAaBKU MNMpeBbICUIT MakCUMalribHO O0MNMyCcTtuMoe 3Ha4YeHne, 1 nosTomy O6CJ'Iy)KI/IBaHI/IFI He

MPOM30LLIIO.
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2 CpedHes BEPEMA MEKIY 3AABKAMM, 12, MUH. 8
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]
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Puc. 2.13 — MogenupoBaHue CUCTEMbI MAaCcCOBOIro 0OCIYy>XMBaHUS C

OrpaHM4YeHHbIM No BpEMEHN OXNaaHnem

3adaHue
1. MeHepmxep oMpMbl NPUHMMAET 3aKa3bl OT KIIMEHTOB Ha BbIMOSIHEHNE Pa3MNUYHbIX
pabot (puc.2.14). 3akasbl NOCTynakT NOCpeacTBOM TenedoHHON CBA3N. Bpemsa

Mexay AOBYMA 3BOHKAMU ABJIAETCA cnyqa|7|H0|7| BESIMYMHON C MoKasaTeNbHbIM




3aKOHOM pacnpegeneHnsa (cpegHee 3HadyeHue - z), Bpems 06CnyxvBaHus
(NMpuHATMA 3akasa) — cnydarWHass BenuuMHa C  HOopMasibHbIM  3aKOHOM
pacnpegeneHus (CpeaHee 3HaveHue - to, cpegHee KBagpaTuyeckoe OTKIIOHeHne
- sto). B TOM cny4yae, ecnu 3BOHOK MOCTYnusi B TO BpeMsl, Korga MeHemxep
3aHAT NpMemMoM ApYyroro 3akasa, TO OH MNoflyyaeT oTkaz B 06CMyXMBaHWW.
CToMMOCTb 3aKasa KnueHTa paBHOMEpPHO pacnpefeneHa Ha uHtepBane [a;b].
BboinonHnTte MogenupoBaHWe [AaHHOM CUCTEMbI MPU  CREeAyoLWMX MCXOOHbIX
AaHHbIX: tz=15 MWH.; 10 =15 MWH.; sto =2 MUH.; a =5000 py6.; »=15000 py6.; n =9
4. PaccmoTpute nocTynneHue LWeCcTn 3BOHKOB W oOnpedenute cneaylolimne
BENUYMHBI: YMCNO OTKa3oB B obCnyxuBaHum; obuwias cymma 3akasoB; Bpems

nocTynneHund nocregHero 3BOHKa.

Puc.2.14 — Cuctema obcnyxumsaHus «lprem 3aka3oB»

2. lpoeegute 10 aKCNEPUMEHTOB N paccynTanTe BESNTUYMHDI:

e  CpedHee YUCrOo OTKa30B B 0O6CNYXMBaHWUW;

e  CpefHIo CyMMy 3aKasoB;

e cpefHee BpeMs 3aBeplleHUs MOoOenvpoBaHuUs (BpemMs  OKOHYaHUs
obcnyxuBaHusa nocnegHemn 3asBkn).

3. BbinonHuTe mMogenvpoBaHWe, cyuTas, YTO BEPOATHOCTb COBEpPLUEHUS 3akasa
KnueHTom paBHa P (P=0,7).

4. Tpepgnonoxute, 4TO dQuUpMa HaHAnNa euwe OOHOro MeHegXepa W BHOBb
NMOCTYNUBLUMIA 3BOHOK HamnpaBnseTca K cBO6OOHOMY B AaHHbI MOMEHT
pabOoTHUKY.

5. lMyctb HoBoe obopynoBaHMe UPMbI NO3BOMSIET MOCTYMMBLUMM  3BOHKaM
oXuaaTb OCBOOOXAEHUS MeHeaXepa B TeyeHne BpeMeHu TOMax . BbinonHute
mMogenvpoBaHue npu TOMax =2 MWH. (4YMCNO KaHanoB o6CnyXwBaHWUs pPaBHO
eovHuue),  paccuuTanTe cpegHee 4ucno oTkasoB (3a 10 peanusauuin) u

CcpaBHUTE JaHHOE 3Ha4YeHue C noJily4eHHbIM BO BTOPOM 3adaHUN.



6. PaCCMOTpVITe cuTyauuio, Korga MmakCumMmalsibHOe BpeMA OXnaaHua KaXKOoWn 3asiBKU
onpependeTcda TakXe nosegeHnem KrmeHtoB U ero 3HadeHune -— CﬂyHaVIHaﬂ

BeJiMdnHa ¢ ANCKPETHbIM 3aKOHOM pacnpeaesfieHns.

3Ha4veHune 0 1 2
BeposaTHoCTb 0,25 0,5 0,25

2.4 Cnctema maccoBOro o6cnyxmsaHus ¢ oyepeabHo
PaccmoTtpum Tenepb gpyron Tun cuctem ¢ oxugaHnem — CMO c ouyepegbto. B
3TOM chfyyae 3adBKka MOKMOaeT CUCTEMY HeOOCy)XeHHOW, eCrnM Ha MOMEHT ee

NoCcTynneHns AnuHa ovepeam npesbiwaeT Yncno LOMax (puc.2.15).

Puc.2.15 — Cuctema maccoBoro obcnyxmBaHusi C orpaHUY4eHHbIM Mo AfiHe

oyepeamn oxuagaHnem

BbinonHuM MopenupoBaHue, UCNONb3ya creaylolne UCXOOHble OaHHble: 1z =8
MUH., f0=7 MWH.; t0=9 4.; LOMax=1 (Bpemsa Mexny 3asiBKamu KN O0OCnyXuBaHus
ABNAETCA CryYanHbIMWU BeNMYMHaMXM C MNoKasaTenbHbIM 3aKOHOM pacrnpefeneHus)
(pnc.2.16). Pac4yeT 3HaveHunm crtonbuoB «Bpems npubbITMA 3aaBku», «Bpems
obcnyxumBaHusay, «OxuagaHne» OCyLLeCTBMASETCS TeM e Ccnocobom, Y4To U B Moaensax
pPacCMOTPEHHbIX Bble. 3HayeHnsa ctonbua «[dnuHa ovyepenm» XxapakTepusyrT 4YMCo
3a8BOK, OXUAawLWmx OOCNYyXMBaAHUA K MOMEHTY noctynneHnsa Tekywen. OHo
paccunTbiBaeTCsa NyTeM noacyeTa Tex 3HadeHun, B ctonbue «Havano obecnyxmnBaHms»,
KOTOpble NPEBbILIAT BpeMsi NOCTYNMEHNS TEKyLLeN 3asBKU

D9=CYETECIIN($G$8:$G8;">"&C9).

B 3aBMCMMOCTM OT NOSTYYEHHOrO 3HaYeHus, onpeaensieTcs, NOCTyNnUT Nx 3asiBka

Ha obcnyxuBaHue
E9=ECIIN(D9>$E4;"HeT";"Oa").



PacueTt BpeMeHn Ha4ajla 1 OKOHYaHUA O6CJ'Iy)KI/IBaHI/IFI ocyuwiecTBndeTcd

cnegyrowmum obpasom

G9=ECNN(E9="[a";MAKC(C9;H$2:H8);"")
H9=ECII(ETEKCT(G9);";G9+F9).

Puc. 2.16 — MogenupoBaHue CUCTEMbI MacCOBOro 06CnY>XMBaHUS C 04epenbto

3adaHue

1. lMapukmaxepckas 3aHMmaeTcss obcnyxmBaHMeEM KnmeHToB (puc. 2.17). Bpewms

mMexagy npuxogom  ABYX
nokasaTesibHbIM 3aKOHOM pacnpefeneHns (cpegHee 3HaJYeHue - tz),

KINMMEHTOB 4ABNAETCA

cny4yanHou

BENUYMHON C

a Bpewms

obcnyxuBaHUs pacnpegeneHo no HopmanbHOMy 3akoHy. B Tom cnydvae, ecnu B

MOMEHT Mnpuxoaa HOBOIo KIMeHTa MacTtep 3aHAT, TO KIMMEHT BCTaAeT B o4vepeb.

Mpwn 3TOM UMEKTCS MECTa OXMAAHUS, YUCNO KOTOPbIX paBHO LOMax. Ecnn e

BCE MeCTa 3aHATbl, TO KIMMEHT yXOAUT U He XaeT obcnyxuBaHus. Boipyyka oT

OOHOIo KIneHTa, a Takke ero BpemMd O6CJ'Iy)Kl/IBaHVIFI 3aBUCUT OT TUNa NpPUYeCKn.

B Tabnunue 2.1 npuBeaeHbl XapakTePUCTUKN STUX OaHHbIX.

Tabnuua 2.1 — XapakTepucTukm npmyecok

F42 - f
A [ B | C [ o ] E F | G H U H
1
2 CpefHes EPEMA MENAY 33ABKAMH, 12, MHH. 8
3 CpeaHes Bpema 0BCNYHHEIHMA 33ABKK, 10, MHH. T
|4 | MakcHManeHaa gnuHa ovepedu, LOMax 1
5
B 3aaeka Bpena npuoeITHA Dnuna |Moctynnenne Ha Bpena Qocnyx (npaHne
7 3AABKH {4:MmM) ouepenn | obony 00 CnyK {1:mm) |Havano (4:mm) | Konen, {4:mm) {4:Mm)
=N 9:00
9] 1 Q.02 0 Ha 0:10 .02 212 0:.00
1o 2 9:05 0 Ha 0:12 212 9:24 0.07
N 3 916 0 Ha 0:03 9:24 Q.27 0:.08
12 4 917 1 Ha 0:068 Q.27 933 0:10
13 a 218 2 Het
14 53 9:33 0 Ha 0:.07 933 2:40 0:.00
18] 7 9:42 1] Ha 0:12 9:42 9.54 0:.00
16 |
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pyo.

CpegHee 15 20 20 25
BpeMsi
obcnyxusaHus,

MWH.

CKO BpemeHu | 3 3 5 6
obcnyxusaHus,

MWH.

Kpome TOro, UMeKTCA cneagywumne CtaTuctuyHeckne paHHble O TOM, CKOJIbKO

nogen Bolbpano ToT unu nHor Tun npudeckun (scero 100 yenosek)

Tun npuyeckn 1 2 3 4

Yucno nogen 20 30 35 15

BbinonHnTe MoaenupoBaHWe MNOCTynneHuss 9 3asiBOK, WCMonb3ys crnegyrolme

ncxogHble gaHHble: z=20 MUH.; LOMax =2; tn =9 \.

L

MecTta oxupgaHusa
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e e \
Mapukmaxepckan

Puc. 2.17 - Cnuctema maccoBoro obcnyxusanus «llapukmaxepckas»

2. PaccuvtanTe cnegyowime 3Ha4deHnsi: MakcumarnbHasa annHa ovyepeau; obuiee
Bpems npebbiBaHNA 3asiBOK B 0Mepean; CyMmMa BbIpy4KU.

3. lNpoeeaute 10 aKCNEPMMEHTOB N paccyMTanTe BENNYUHDI:




e cpejHee 41Cro 0TKa3oB B 06CNyXuBaHUu;
e CPE[HIOK BbIPYYKY;
e CpefHee BpeMsi 3aBEpLUEHUS MOAENUPOBaHWA (BPEMSI  OKOHYaHWSA

obcnyXmMBaHUA nocregHen 3asBKu).

2.5 Cuctema c rpynnoBbIM 06CnyXuBaHuem 3asiBOK

I'Ip|/| rpynnosom O6CJ'Iy)KI/IBaHI/II/I nocrtynawwme 3adBKMn HanNnpasdOTCA B o4epelb,

rge OHM OXXnAalT TOro MOMEHTa, Korga pa3mMep rpynmnbl CTaHEeT paBHbIM NGrup . Mocne

3TOro BCe 3asiBKN OAHOBPEMEHHO 0OCNYXMBaOTCA U NOKMAAKT cuctemy (puc.2.18).

Puc.2.18 — CMO c rpynnoBbiM 06CnyXmMBaHMeM 3asiBOK

MycTb BpemMs Mexay 3adBkamMu SBMSETCH  ClyYarHOW  BESIMYMHOW  C
nokasaTernbHbIM 3aKOHOM pacnpefeneHus (cpegHee 3HadeHWe paBHO z), a
0bCcnyXnuBaHus — ¢ paBHOMEPHbIM (HWXXHSAS rpaHuUa MHTepBana -a , BepxHasa -b). Ha
puc.2.19 npegcrasneHbl pesynbTaTbl MOAENMPOBAHUA NPU z=5 MUH., a =20 MWH.;

b=25 MWH.; NGrup=3. Ctonbey «Pa3mep rpynnbl» COOEPXUT YNCIIO 3asBOK B ovepeam

K MOMEHTY NpubbITUSA TEKYLLEN, a 3HAa4YEHUS ero A4eeK pacCUMTbIBAKOTCA CrneayoLwmm
obpasom
D10=0
D11 =ECNAN(D10=$E$5-1;0;D10+1).

Mepuog oOCnyxuBaHMA paccYMTbIBAaeTCA WUCXOOA M3  3HAYEeHMs  rpaHuy

WMHTEepBana pacnpeneneHns
E10=ECJIN(D10=$E$5-1;($ES3+CITHNC()*(SES4-SE$3))/1440;"").

Ecnu nocne noctynneHunsa Tekywen 3asaBku NPOUCXOAUT 0BCNyXuBaHMe rpynnebl,

TO BPEMS OXNOAHUSA PAcCUUTLIBAETCH Kak pa3HOCTb BpeMeHU Havana obcnyXnBaHus un

BpemMeHn npubbiTus. B npoTMBHOM cryyae onpegensieTcss BpeMsi  Hayana



O6CJ'Iy>Kl/IBaHVIFI rpynnbl (nocne NnocTynrfieHna 3aABOK B 6y,1:|,yu.|,eM) N OT 3TOIro0 3HAYEeHUA
OTHUMaETCA BpeM4 MNMOCTYMNJ1eHnA TeKyLLl,eI7I 3adBKUN
H10=ECNN(ETEKCT(G10);MAKC(MUH(F10:F$15);C10)-C10;F10-C10).

Fag - A =C12
A | B | c | D | E | F | 6 [ H | [ J |

>|

CpenHee BpEMA MeXAY 2aABKamM, 12, MUH. 3
MUHHUMANEHEA rpaHuLEa BpemMedd OBCTYRMEBAHWA, 8, MHH. 20
hakcMManeHaA rpaHiLa BpEMEHM DACTYKMEAHAA, b, MUH. 25
Hucno venoeek B rpynne, NGrup 3

3aaeka | Bpewa npudbina Pazuep Bpeua Qocnyx Oxnpanne
3aABKH (M:MM) Tpynnel obcnykueanuA (v:mu)| Havano (v:um) | Konew (4:mm) [WHI]
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Puc.2.19 — MogenupoBaHue cuctembl C rpynnoBbiM 06CNyXnBaHnem 3asiBOK

3adaHue
1. Bbl napke pasBneyeHui pacnosioXeH aTTpakuMOH, CTOMMOCTb Owunerta Ha
KoTopbi cocTtaBnsetr B pyb6. (puc.2.20). Bpemsa mexgy npuxoaom OBYX
XenawLwmx nonactb Ha Hero ABnsgeTcsa cnyYyanHon BeNUYNMHON C nokasaTenbHbIM
3aKOHOM pacnpefeneHus (cpegHee 3HadeHne paBHO tz). O6GcnyxuBaHue

Ha4YnHaeTcA nocne TOrO, KakK npuwno NGrup YyerioBek, a ero

NPOOOSPKUTENBbHOCTL paBHa To. Pacxogbl, CBsi3aHHble C WUCMOSIb30BaHWEM
aTTpakunoHa B TevyeHue BpeMeHu obcrnyxuBaHus, paBHbl R py6. BbinonHute
MoAenvMpoBaHue JaHHOW CUCTEMbl MaccOoBOro o6CnyXnBaHus Npu NOCTYNEHUN
10 3a9BOK N UCXOAHbIX AaHHbIX: B =50 py6.; z=5 MUH.; To =10 MUH.; NGrup=3;
R=70 py6.; m=9 4. Paccumtante 0Oy BbIPYYKY W NpubLIIbL, Bpems
OXWAaHus, BpemMs npuxoga nocrneaHero KrnveHTa.

2. Wcnonb3ysa pasnuuHble 3HayveHus NGrup (NGrup=1; 2; 3; 4), onpegenute, Kak
N3MEHUTCS NPUBLINb N BpEMSI OXUAAHWS.

3. lNpoeeaute 10 akCNepMMEHTOB N HanguTe:

e cpefHee 3HavyeHue BbIpY4KM;

e CpeaHee 3Ha4vyeHune obuiero BpEMEHN OXNOaHUNA,



e BEPOSATHOCTb TOro, YTo O06llee Bpemsi oxupgaHus Gyaet Gonblue unu

pasHO 10 MUH.

= ﬂ\ e T Swue
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Puc.2.20 — Cuctema maccoBoro obcnyxmBaHus « ATTPaKLNUOH»

26 Cuctema MaccoBoro OOCNyXMWBaHUS C rpynnoBbIM

noctynneHnem 3asBOK

B paHHOM cucTeme npubbITMe 3asIBOK  OCyLeCTBMAsieTCs rpynnamu, a

obcnyxuBaeTcs kaxaas 3asiBka otaenbHo (puc.2.21).

Puc. 2.21 — Cuctema maccoBoro obcnyxmnBaHus ¢ rpynnoBbIM NOCTYMEHNEM

3aABOK



MOLI,GJ'II/IpOBaHMe AAaHHOM CUCTEMbl aHarlorMyHo MoaenmMpoBaHuMio I'IpOCTOI7I

OAHOKaHanbHOMW CUCTEMbl MacCOBOro O6CJ'Iy)KI/IBaHl/IFI (MOﬂ,eJ'IVIpOBaHI/Ie nocTynneHna

rpynnbel aHanormd4HO MMmMTaumnn I'IpVI6bITVIFI 3aFIBOK) 3a UCKITIOYEHMEM pacyeTa BpeEMEHN

O6CJ'Iy)KI/1BaHVIFI. OHo 6y,u,eT onpenendaTbCAa ncxoga M3 Komim4ecTtBa 3adBOK B rpynne,

HanpumMmep, paBHO CyMmme CJ'Iy‘-IaIZHbIX BEJTMYNH BpEMEHU O6CJ'Iy)KI/IBaHI/IFI OAHON 3asBKMN

(‘-II/ICJ'IO ClnaraemMblX paBHO pa3mMepy prl'll'lbl). Tak, Harnpumep, ecsin B CUCTeMe Ha

puc.2.5 3asBKM MOCTynarT rpynnamu, pasmep KOTOPbIX paBeH [OBYM, TO BpeMs

obcnyxmBaHus rpynnbl 6yaeT paBHO

1.

E8=-($E$3*LN(CIUMNC())+$ESI*LN(CITUNC())).

3adauu
Takcu 3aHMMaeTca nepeBo3KoW rnogen (puc.2.22). 3asBkM  OT KIIMEHTOB
NnocTynawT 4Yepe3 CcryvamHble MNPOMEXYTKU BPEMEHW, pacnpedeneHHble no
nokasaTeflbHOMy 3aKOHy (cpegHee 3HayeHue paBHO 1z). Bpemsi goctasku B
OAHOM  HanpaefeHun SBNAETCS  CNy4YanHOW  BEfUMYMHOW, pPaBHOMEPHO
pacnpeneneHHon Ha wuHTepBane [a;b]. YMCNO KNMEHTOB C pasnUyHbIMU
HanpaBfeHsIMK, OCYLLIECTBUBLLUNX OOUH BbI30B, MOXeT 6bITb 1, 2 nnn 3. B atom
crny4ae gocTaBka BeeTCs No pasnuyHbiM HanpasneHnam. CToMMOCTb JOCTaBKU
3aBUCUT OT YMCna HanpasneHWn, No KOTOPbIM HYXXHO LOCTaBUTb Naccaxupos. B
Tabnuue 2.2 npuBedeHbl 3HAYEeHUS BEPOSITHOCTU  MOSABMEHUA  rpynnbl
onpegerneHHoro pasmepa M CTOMMOCTb OCTaBkW. BbinonHuTte mogenvpoBaHue
paboTbl TakcK (NyCcTb NOCTYNUIIO 8 3asBOK), UCMOMb3ys Creayrouime UCXoaHble
AaHHble: z=30 MUH.; a =15 MyH.; 5 =30 MUH.; m =9 4. Paccuntante nony4eHHyo

TaKCMCTOM BbIPYUYKY.

Tabnuua 2.2 — XapakTepucTuki pasmepa rpynnbi

Yuncno yenoBek B rpynne BeposaTHoCTb CtoumocTb goctaBku, pyo.
1 0,5 100
2 0,4 150
3 0,1 200
2. Paccmotpute cnyyan, korga onnaTta npoesfa npou3BOOAUTCS NaccaXxupamu

cnegyoowmmMm obpasom: cToMMoCTb BbidoBa paBHa 40 py0.; ueHa 1 MyH. npoes3aa
coctaBngaeT 40 pyb6.

MpoBeauTe 10 aKCNEPUMEHTOB 1N paccyYnTamnTe:



e CpEe[HIo BbIPYYKY;
e cpefHee BPeMS OXKUAAHUS;

e BEPOATHOCTb TOro, YTO Bblpy4ka 6yaeT meHee 850 pyo.

Puc. 2.22 — Cuctema maccoBoro obcnyxmBaHust « Takcuny



3. MMMTaLIMOHHoe MogesinunpoeaHne WHBECTULUOHHbLIX
PUCKOB
Cpean duHaHCOBbLIX MoOAenen OOHO W3 OCHOBHbIX HamnpaBneHun — 3TO

ynpaBneHne puckaMm MHBECTULMOHHbBIX NPOEKTOB. 34eCb MOXHO NpuBecTn paboThl [2,
12, 13]. lNpn oueHke pucKa WHBECTUMUMOHHBLIX MPOEKTOB, Kak MpaBuio, MUCMNONb3yHT
NPOrHo3Hble faHHble 06 obbemMax Npogax, 3arpaTax, LeHax 1 T.4.

[MocTpoeHne NMUTaUMOHHON MOAENN OLIEHKM PUCKOB BKOYAET crnegyoLliue waru:

1. YyCTaHOBWTb BXOAHbIE, BbIXOAHbIE AaHHbIE MOAENN, a TakkKe AEHEXHble NOTOKM;

2. AnNa  Kaxgoro roAoBOro  OeHeXHOro noToka onpefennts  BeposiTHOCTHOEe
pacnpegeneHne n NoCcTPoUTb reHepaTop CriyvarHbIX YMUCerT;

3. BbIMOMAHUTL UMUTALMIO, WUCMONb3yS CreHepuMpoBaHHbIE 3HAYEHUSA CryYanHbIX
Ynucen n CNoXuTb pes3ynbTaThl AN1s pacyeTa XxapakTepuUCTUKM NpoekTa - NPV

4. NOBTOPUTb WUMUTAUMUIO MHOFO pa3 Aans MnosyvYeHns CTaTUCTUYECKUMX OLEeHOK
npoekTa NPV ;

5. BbISICHUTb, CyLleCcTByeT NN BEPOSATHOCTb OTpULATENBHOIO 3HayYeHusa NPV
npoekTa.

B pabotax [2,12] paccmaTpmBaeTcd nNpUMEHEHMEe MeToaa WMMUTaLMOHHOIo
MOAEennpoBaHUa ANs OUeHKUM puckoB 6GusHec - npoueccos. [MocTpoeHHas mogenb
npegHasHavyeHa AN pacdeTa 3Ha4YeHUs YUCTOM COBPEMEHHOW CTOMMOCTU MNpOeKTa.
CornacHo yTBepXOEHWI0 aBTopa, Ha YUCTYHD COBPEMEHHYK CTOMMOCTb MNPOEKTa
OKasblBalOT BNUSAHWE KakK AeTEePMUHUPOBaHHbIE (PakTopbl (CTaBka Hanora Ha nNpubbINb,
CPOK peanusauum npoekTa, MNOCTOSHHble 3aTpaTtbl, CTaBka amMoOPTU3ALMOHHbIX
OTYMCIIEHUI NO KBapTanam, CTaBka QUCKOHTUPOBAHWS, HaYanbHble MHBECTULMM), TaK U
ctoxactnyeckne (obbem cbbiTa, NEPEMeEHHble 3aTpaTbl Ha MPOM3BOACTBO, LIEHA 3a
eouvHuuy  npoaykuum).  [locTpoeHve  MMWUTaUMOHHOM  MoAenu  3akni4vaetca B
MOLENNPOBaHMMN [EHEXHbIX MOTOKOB, BO3HWMKAKOLWMX B pesynbTate peanusauuu

npoeKTa n pacyeTe YMCTOM COBPEMEHHOW BENMUYMHBI NPOeKTa No hopmyne
%, CIF; 2, COF;

S(+R) _]Z:l (1+R)’

NPV =

roe n - Cpok peanndaunn MHBECTULUMOHHOIO NMpOeKTa,

R - TpeGyemasi noxoOHOCTb;



CIFJ- - [IEHEXHbIN NMPUTOK B MOMEHT ] (SIBNSIeTCS B paccMaTpuBaeMown Moaenm

CJ'Iy‘-IaVIHbIM, T.K. 3aBUCUT OT TaKnNX CJ'Iy‘-laIZHbIX BENMYUNH Kak 06bem cbbiTa, LeHa u T.,D,.);

COF]- - AEHEXHbIN OTTOK B MOMEHT | (Takke ABNseTCs CryyYanmHbIM).

Takmm o6pa30M, anropntTm UMUTaALUMOHHON MOOENn B ynpoweHHOM BapuaHTe

npegcrasnseTcs B cnegywowem suge (puc. 3.1).

Beon
WUCXOAHBIX
[aHHbIX

.

Lnkn cnyvanHbix
peanusauun

v

1=1ton
(n-cpok peanusauun
npoekra)

v

["eHepaums NOTOKOB
nnaTtexen B MOMEHT
BPEMEHMU ¢

v

leHepauusi NOTOKOB
NOCTYNMEHWU B MOMEHT
BPEMEHMU ¢

l
v

PacueT uucron
OVCKOHTUPOBAHHOM
CTOMMOCTU NpoeKTa

A

CraTtuctudeckasn
obpaboTka 1 BbIBOA
pe3ynbLTaToB

Puc. 3.1 — Anroputm moaenupoBaHus 45151 OLEHKU PUCKOB MHBECTULMOHHBIX

MPOEKTOB

B pabote [13] npuBogutCA MeETOOMKA WUMUTALMOHHOIO MOLENUPOBAHUSA

MHBECTMLMOHHBLIX PUCKOB, OMUCbLIBAETCHA NpocTasl Modenb, peanv3oBaHHas B Excel, B



KOTOPOM MOTOKM [AEHEXHbIX CPeACTB SBNSTCA CNyYalHbIMM  BENMYMHAMM  C
HOpMarbHbIM 3aKOHOM pacnpeneneHus.
Hanee 6yayT paccMOTpeHbl MOAENW OLEHKM pUCKOB, B TOM 4uchne

nepeyvyncrieHHble.

3.1 O6wan moaesnb OLUEHKN PUCKOB

PaccmoTpum 00wyo mMogenb OUEHKM PUCKOB, B KOTOPOW paccMaTpuBaloTCs
pacxogbl COF W NOCTynneHue [AoxonoB CIF 6e3 pacwmndpoBKM MX MCTOYHMKOB.
CrtaBka OUCKOHTa paBHa R, CPOK WHBECTULMOHHOIO npoekta -n. [pegnonoxum, 4to
n=10 net, mHBecTuUumMn coctasunn COF =100 000 py6., goxogbl B nocnegyoLine
nepuoabl paBHbl  CIF =20 000 py6., R=10%. Pesynbtatbl MOAENUPOBaHUSA
npeacrtaeneHbl Ha puc.3.2. 3gecb KOIPUUNEHT OUCKOHTUPOBAHUSA PaCCYUTLIBAETCA
cnegyoLwmmMm obpasom

C11=1/(1+$C$2)"B11.

CoBpemMeHHasi BenuYMHa paBHa MPOU3BEAEHUIO AWCKOHTHOrO MHOXMUTENS W

AEHEXHOro NoToKa
E11=D11*C11

HakoHeLl, 4nCTbIi NPUBEAEHHbI AOXOA4 BbIMMCASETCA Kak CymMMa COBPEMEHHbIX

BEMMYNH JOXOA0B M pacxonoB
E22=CYMM(E11:E21).

byoem cuutath Tenepb, 4YTO €XerogHbl [OoXo4 — CrydanHas BenuyuHa,
pacnpegeneHHas no HOpManbHOMY 3aKOHy (cpegHee 3HaveHwe - MCIF ; cpegHee
KBagpaTuyeckoe OTKIoOHeHne - SCIF). Ha pwuc.3.3 npegcraBneHbl pesynbTathl
mMoaenupoBaHua npu MCIF =20000 py6.; SCIF =5000 py6. B atom cnydae poxoapl
OyayT onpemenaTbCs MYyTEM FEHEPUPOBAHUSI CIyYaWHOM BENIMYMHBI C HOPMAaIlbHbIM
3aKOHOM pacnpeaeneHus
D12=$C3$5+$CH7*((CNTYNC()+CINTUYNC()+CITUYNC()+CNYUNC()+CNYNC()+CNTUYNC()+C
YNC()+CNYUUNC()+CINYUYNC()+CITUYNC()+CITHNC()+CNYNC())-6).



A B [ C [ D E [ F H | [ [ k]

1
| 2 | [CTagka AuckoATa | 0.1]

3
4| log, Koadpdpuument DenexHblit  |CoBpemeHHan
5 | JUCKOHTHp 0BAHHA noToK BeNHYHHA
| B | 0 1,0000 -100 000 ,00p -100 000.00p.
| 7 | 1 0,9091 20 000 ,00p. 18 181.82p.
| 8 | 2 0,8264 20 000 ,00p. 16 528.93p.
| 9 | 3 0,7513 20 000 ,00p. 15 026.30p.
| 10| 4 0,6630 20 000 ,00p. 13 660.27p.
| 11 | a 06209 20 000 ,00p. 12 418.43p.
112 | 4] 0,5645 20 000 ,00p. 11 289 48p.
113 | 7 05132 20 000 ,00p. 10 263.16p.
|14 8 00,4665 20 000,00p. 9 330,15p.
115 9 04241 20 000,00p. 8 481,95p.
|16 | 10 0,3855 20 000,00p. 7710,87p.
17 NPV 22 891.34p.
18 |
19|
| 20|
21 |
22|
23]
24|
5|
5|
1 27 |
|28 |
|29
|30 |

3

Puc.3.2 — MO,D,GHMpOBaHI/Ie nocTtynneHna n pacxogosaHua cpencrts MHBECTULMOHHOIO

npoekTa (4eTePMUHNPOBAHHbIN BapUaHT)
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Al B C | D | E | F | | I | L]

1
Z CTagka AWCKOHTA 0.1
| 3 | |CpenHee zHaveHne
| 4 | |nocTynnenuit
| 5 | |AEeHEmHLIX CpeacTe 20 000.00p.
| 6 | |CKO noctynnexui
| 7 | |meHemHE cpencTe 5 000,00p.

g
ER lon Koadppuunent Nenexubiit |CoBpeneHHan
10 JUCKOHTHP 0BaHUA noToK BENUYHHA 40 000, 00p.
| 11 ] 1] 1,0000 -100 000,00p -100 000,00p. 20000,00p. 3
12 1 0,9091 17 034 B2p. 15 486,02p. 0.00p A
1 13| 2 0.5264 2067231p. 17 084.55p. - DDDIDD 4 B¢ ; 11
14| 3 07813 22 652 ,55p. 17 041,76 p. - Hdp. R « Coepemennan
| 15 | 4 06830 24 062 03p. 16 434,69p. -40 000,00p. EENMUMHE
| 16 | a 06209 21 B78.60p. 13 584.89p. I * CYMMERHOTD
17 ] 5] 05645 16 156, 05p. 9 119,67p. B0 000,00p. OEHEXHOM
18] 7 05132 15 B57 34p. 8034,69p.| | -50000,00p. noToka
19| g 0 4665 23 M6 51p. 10 924.12p.| | -100 000,00p

20 9 04241 14 541 B2p. 6 167,07p.

10 03655 17 67R.19p 6 892.05p.| | 120 DO0.00p.
NPV 20 769,50p. MNepuoa, roas

I

Puc. 3.3 — MogennpoBaHue NOCTYNfeHns n pacxogoBaHus CpeacTs MHBECTULMOHHOIO

1.

npoekTa (4oxoabl Criy4anHbl)

3adavu

MpeanpuvHMmaTtens coctaBun BM3HEC NnaH NpoekTa CPOKOM 71 =7 NeT, CornacHo

KOTOpOMY HeobxoauMble MHBECTULUM B nepsble ABa roga coctaBnaiT COF, ©

COF,. B nocnegywowme rogbl oxugarTcs goxoabl CIF, (i=3.7). BbinonHute

MOZENMPOBaHNE U paccunTanTe YACTYIO NPUBEOEHHYIO CTOMMOCTb MpPOEeKTa npu



cneaylLwmx WUCXOAHbIX AaHHblX: COF, =50 000 py6.; COF,=30 000 py6.;
CIF,=25 000 py6.; R=10%. PewwuTe Tarke AONOMHUTENbHbIE 3a4a4u:

e [lpeanonoxuTte, YTO eXerogHbln OXOA NpeAcTaBnseT cobon cnydanmHyo
BENUYMHY C HOpMasnbHbIM 3aKOHOM pacnpegaeneHnsa (cpegHee 3Ha4veHue
MCIF =25000 py6.; cpegHee kBagpatnyeckoe oTknoHeHue - SCIF =3000 py6.).

e [lycTb BepOATHOCTbL NonyyeHus goxoda pasHa P (P =0,8). 310 03Ha4vaerT,
4YTO NpeanpuHUMaTENb B KaXKAOM rogy MOXeT nmbo nonyyuntb JoXohd, BenuvvMHa
KOTOpOro cnydawHa, nnbo HeT.  BbINONHUTE WUMUTAUMIO, Y4YMTbIBasi LaHHOeE
ycriosue.

e PaccmoTpute cnydan, Korga [goxo4 pPaBHOMEPHO pacrnpefeneH Ha
uHTepsane [a;b] (a =15000 py6.; »=21 000 py®O.).

e BbinonHute 10 3KCNEPUMMEHTOB W paccyuTanTe cpegHee 3HadeHue
YMCTOro NMPUBEOEHHOro A0Xo4a M BEPOSATHOCTb TOro, YTO ero 3HadeHue Oyger
mMeHbLe 20000 py6.

2. B ceHTsa6pe MBaHOB NpUHAN pelleHne 4Yepe3 OecATb MecsiLueB OTNpaBUTLCA
oTAbIXxaTb Ha tor. [ns aToro emy HyxHo X pyb6. Ero exemecsyHas 3apnnara
coctaBnsiet Sal py6. Kpome Toro, B gekabpe oxumgaeTcs npemus B pasmepe
Bon py0., a C BEPOATHOCTLIO P B (hpeBpane y Hero nosiBUTCA BO3MOXHOCTb
nogpaboTkn, B pesynbTate 4Yero OH MOXET MONyYUTb HEKOTOPYH CyMMYy CO

crneayoLmMM 3aKOHOM pacnpeaeneHus:

3HaueHwne, py6. | 3000 3500 4000 4500

BepoaTHocTb 0,15 0,4 0,3 0,15

Exxemecsa4dHble pacxofbl SBNAKTCA CrydaHOW BENMYMHOW C HOPMarsibHbIM
3aKOHOM pacnpegeneHnst (cpegHee 3HadveHne MCIF =10000 py6.; cpegHee
KBagpaTtmyeckoe OTKroHeHne - SCIF =300 py6.). BbinonHute wumutaumto
(ncxogHble gaHHble: X =20000 py6.; Sal =12000 py6.; Bon=2000 py6.; P=0,6;
rogoBas CcraBka [AUCKOHTa -R=12%; pacxogbl W [OXOAbl OnNpenensitoTcs,
HauMHas C OKTAbps Mecsua) B TeYeHWe [OeCATU CryYalHbIX peanusaumin u
HanguTe BEPOATHOCTb TOrO, YTO HaKOMMEeHHas UM cymma OyaeT Gonblue unu
paBHa HeobxoauMown 4nA 3annaHMpPOBaHHOM NOE3OKN.

OpraHusaTop BfOXun B CO34aHWe BbICTaBKM HEKOTOPYHD CYyMMY, paBHyl COF
py6. OH nnaHupyeT OTNpaBUTbLCA BMECTE C HeW B pasnuyHble ropoga u

Nony4YnTb OOXOA, BENMMYMHA KOTOPOro cCriydaiiHa u pacrnpenerneHa paBHOMEPHO.




pa3MepoM, Hanm4inem TypucToB un T.4.) (Tabn.3.1).

Tabnuua 3.1 — XapakTepuctmku Tvna ropogos

rpaHI/ILI,bI N3MEeHEHNA Ooxoda 3aBUCAT OT TuNa ropoda (onpe,qenﬂeTc;l ero

MuvHUManbHoe 3HayeHue

BbIPYYKH, pyo.

MakcunmanbHoe 3Ha4yeHune

BbIPYYKU, pyo.

Tun 1 10000 12000
Tun 2 20000 25000
Tun 3 35000 40000

MpoBeguTe OecATb 9KCNEPUMEHTOB, cuyuTas, yTo COF =50000 py6.; exxemecsyHas
cTaBka guckoHTa R =1,5% n HanguTe BEpPOSITHOCTb TOro, YTO OpraHM3aTop MonyyuT
[A0XO0A, eCNN OH MOCETUT B NEPBOM MecsiLile OAWMH ropof TPEeTbero Tuna, BO BTOPOM

mMecdue O4uH ropon BTOporo tuna n B TpetbeM MecsdLe ABa ropoaa nepsoro tuna.

3.2 Mopenb WHBECTULMUOHHOroO npoekKTa nNo npoum3BoACTBY

npoAyKTa
dupma paccmaTpmBaeT WHBECTULMOHHLIA NPOEKT MO NPOU3BOACTBY MNPOAYKTA.

Mpu 3TOM ObINK BblAENEHbI TPU KMOYEBLIX NapaMmeTpa npoekta (06bem Bbinycka - O,

LeHa 3a WTYKy - P, NepeMeHHble 3aTpaTbl - V) U rpaHuLbl UX U3MEHEHMSA (CUMTaeTcs,
YTO [aHHble BENWYMHbI MMEKT paBHOMepHoe pacnpegenexue). lapameTpbl F
(nocTosiHHbIE 3aTpatbl), 4 (amopTmsaums), 7 (Hanor Ha npubbinb), R (Hopma

ANCKOHTA), n (CPOK NpoekTa), I, (Ha4anbHble MHBECTULMU) CYUTAOTCA HEUZMEHHbLIMMU.
Pac4eT uncton npmBegeHHOM CTOMMOCTM NPOeKTa BbIMOSHAETCA No doopmyrie

no CIF Fi

NPV = o
j=1 (1 + R)

BbinonHMM moaenupoBaHME OaHHOro NpoekTa B TeYeHWe LEeCATU CryYamHbIX
peanusauumn, ncnonb3ysa crnegywwme ucxogHble aaHHble: F =500 py6.; 4=100 py6.;
7 =60%; R=10%; n=5 net; [,=2000 py6. [paHuUbl M3MeHSeMbIX napameTpoB

npencraeneHsl B Tabnuue 3.2. Pe3ynbTaThl NnpuBeaeHbl Ha puc. 3.4.

Tabnuua 3.2 — 3HayeHus rpaHnL N3MeHsAEeMbIX NapamMmeTpoB

MuHMManbHoe 3Ha4vyeHue MakcumanbHoe 3HauYeHune




obbem Bbinycka, Q , wT. | 150 300
LeHa 3a WTykKy, P, pyb. 40 55
nepemMeHHole  3aTpaThl, | 35 25
V., pyb.

3Ha4yeHnsa nepeMeHHbIX pacxofoB, KONMMYEeCTBa M LieHbl NOSy4aTCs C NOMOLLbHO
reHepaTopoB Cly4yanHOW BENNYMHbBI C paBHOMEPHbLIM 3aKOHOM pacnpeaeneHus
C12=$H$7+CNYNC()*($1$7-$H$7)
D12=0OKPBHW3($H$5+CNYUNC()*($1$5-$H$5);1)
E12=$H$6+CJTYNC()*($1$6-$H$6).

[MocTynneHns [OeHeXHbIX CPeAcTB pacCYMTbIBAKOTCA UCXOOS U3 NOMYYEHHbIX
3HAYEeHUN CyYanHbIX BEMUYMH, a Takke pasMmepa MOCTOSAHHbIX 3aTpaTt, aMmopTusauuu,
Hanora Ha nNpubbINb

F12=(D12*(E12-C12)-$D$3-$D$4)*(1-$D$5)+$D$4.

Onsa  BbluucneHns NPV Bocnonb3yemcs ¢uHaHcoBon yHkunen [1C  (cm.
NPUNoXeHue 2).

G12=MNC($D$6;$D$7;-F12)-$D$8.

PacyeT cTtaTtucTMyYeckux XapakTepUCTUK Ha OCHOBE AaHHbIX OECATU CyYanHbIX
peanusauunmn BbINOMHAETCSH cnegyowmmMm obpasom

C23=CP3HA4Y(C12:C21)
C24=CTAHOOTKJIOH(C12:C21)
G25=CYETECIN(G12:G21;"<0")
G26=CYMMECIJIN(G12:G21;"<0")
G27=CYMMECIJIN(G12:G21;">0")
G28=HOPMCTPACIT(HOPMANN3ALUWNA(0;G23;G24)).



A =] [ © D [ E [ F | G | H [ [ Jm
1
(7]
| 3 | MocTaAHKEe zaTpatel, F 500,00p. MuHuManLHoe MakcumanebHoe
EN AMopTrzaLMa, A 100,00p. 3HAYEeHHEe IHavYeHHe
1 5 | Hanaor Ha npubeine, T 60% OJbbem BbINyCcKa, O 150 300
| B | Hopma guckonta, R 10% Llena sa wr., P 40,00p. 55,00p.
| 7 | Cpok npoekTa, h 5 MepemenHblie satparsl, V 35.00p. 25,00p.
g HauankHeie MHEECTHUMM, |n 2 000,00p.
ER £000,00p.
| 10| Peanusauuna NMepemennsie | Konuvecteo, O ‘ Lena, P [Moctynnenna NPV
11| pacxonbl, V 5 000,00p.
12 1 29 48p. 161 B4 BEp. 1473 96p. 3 587 A7p.
13 2 32,10p. 208 54,19p. | 170621p. 4 467,88p. A s T
14 3 25 315 183 47090, | 116143 2 402.75p. 000008 7
| 15| 4 25.80p. 193 47 21p. 1555 ,38p. 3 896.10p. /. -\ /
16 | 5 2B 95p. 213 48 62p. 1705 96p. 4 466,95p. 3000,00p.
17| 3 30,86p. 266 47 0dp. 1681,36p. 3 994 61p. V \ {
| 18| 7 33.18p. 169 45 25p. 875 46p. 1.330,05p. 2000,00p. .
19| a 34,04p. 293 44 19p. 1049 98p. 1980,24p. ./'\/o/‘\o\ //
120 | a 33.87p. 201 40,39p. 3584 54p. -542,29p. 1 000,00p _—
21 10 25,03p. 261 44 B3p. 1.801,70p. 4 829,86p.
| 22| CTaTMCTHYECKHE XapaKTepHCTHKH 0,01 — V X
123 | CpefHee 3HaYEHKHE 30,16p. 21540 47 B2p. 1329 90p. 3041 ,36p. ! 1 23 4 568 7 8 H 0
24 CKO 3,16p. 43,94 4.30p. 452 73p. 1716 21p.
(25| [Hwcno cyvaes NPY=0 1 +1000,00p
| 26 | Cymma yhbTkoE -542 29n e oF
| 27 | Cymma 40Xo00E 30 955 50p. Peannsaypn
| 28 | BepoatHocte MPY<=0 0,0352
129 |
a0 |
[51] a

Puc. 3.4. — Mo,qenmpOBaHme MHBECTULIMOHHOTIO NpPOEKTa MNno npon3soacTBy NpoayKTa

3adayu
1. BbinonHuTe MogenupoBaHWe OMUCAHHOMO WHBECTUMUMOHHOIO MpOEKTa Mo
npou3BOACTBY NpoAaykta B TedyeHne 20 cnyvYamHbiX peanu3auun, MUCnonb3ys
pas3nuyHble 3aKOHbl pacnpefeneHns  CriydYarHbiX BeNMYMH  NePEeMEHHbIX
pacxogoB, KONMYeCTBa U LiEHbl a) paBHOMEpPHbIN 6) HOpManbHbIN (NapameTpbl

pacnpeneneHunin ceefeHol B obuwen tabnuue 3.3).

Tabnuua 3.3 — NapameTpbl 3aKOHOB pacnpeaeneHuns cnyyvyanHbiX BENNYNH

MuHumanbHoe MakcumansHoe | CpegHee | CKO
3HayeHune 3Ha4veHune 3HayeHune
obbem BbInycka, | 170 350 250 10
Q , Wr.
LieHa 3a WTyKy, P, | 60 70 65 5
pyo.
nepemMeHHble 42 34 40 4
3aTtparhbl, ¥, pyb.

2. lMpegnonoxute, 4YTO B NEPBbLIN rog peanu3auum npoekTa Takke Heobxoaunmbl
WHBECTULNN, pa3Mep KOTOPbIX ABMSETCHA ClyYyanHOW BENMYMHOM C paBHOMEPHbLIM

3aKOHOM pacnpefeneHust Ha untepsane [a;b] (a =500 py6.; »=1000 py6.).



3. npOBe,EI,VITe SKCNepuMeHTbl, NCNosnb3yA crnenyrouwme 3Hav4yeHnAa LUeHbl 3a LWT.: 40,

50, 60, 70 py6. Kak nameHutca NPV B gaHHoM cnyyae (cMm. MpunoxeHune 5)?



4. AMutaumoHHoe mopenupoBaHue CUCTEM ynpaBrieHusi
3anacamum
3agjaun  ynpaeneHuss  3anacamuM  COCTaBnsAlT  oAMH U3 Haubonee

MHOIFO4YUCIIEHHbIX  KIacCoOB  3KOHOMMUWYECKUX  3adad ncenegoBaHMA onepau,vu7|.
npaBMJ'IbHOG N CcBOEeBpeEMEHHOE oripeaerieHne onTUManbHOn cTparternn ynpasrieHus
3anacamMmn, a TakKkKe HOPMaTuBHOIo YpPOBHA 3anacoB [MO3BOJIAET BblCcBOOOAUTD
3Ha4YnTesIbHblIE O60pOTHbIe cpeacrtea, 3aMOpOXeHHble B BuUae 3aracoB, 4TO, B
KOHEe4YHOM c4eTe, noBbillaeT SCbeeKTI/IBHOCTb ncnoJibdyemMbiX peCypcCoB.

Ha puc. 4.1 npneeaeHbl OCHOBHbIE 3J1IEMEHTblI CUCTEMbI ynpaBJieHNA 3anacamMu,
roe NyHKTUPHbIMU JIMHUAMU TMOKa3aHO nepemMelleHne I/lHCbOpMaU,VIOHHbIX NOTOKOB, a
cnnowHbIMN — nepeasmxeHne pecypcos. |_|pl/l 9TOM 3anacom MOXEeT ObITb HE TONbKO
HeKOTOprVI TOBaAp Ha CKlage (nonycpa6p|/1|<aTb|, rOTOBbIE MU3OENNA, MaTepI/IaJ'IbI), HO M
I/IHCbOpMaLWIOHHbIe, TpyaooBble, (*)I/IHaHCOBbIe BOOHbIE WU Opyrne BuUAObl pPecypcCoB. B
KayecTtBe nMNOCTaBLWMKOB MOTYT BbICTYyMNaTb KaK KOHTpareHTbl OpraHn3aunn, TakK W"
pa3nnyHble 0bbekTbl, HaxogsLlmnecs BHYTPU camMon CUCTEMBI (Hanpl/lmep, roTtosas
npoaykuma noctynaeTt Ha CKnag w3 npoun3BoACTBEHHOIO Lexa, a 3aTeM OTrpy>aeTcd

nokynaTensim).

N Pasmep 3amaca
YpoBeHb

CHAOKeHILT

VYpoBeHb

? * > cmpoca

Puc. 4.1 - [IBxxeHne ToBapHOro 3anaca Ha cknage

HeobxoanmocTb nmeTb 3anackl obycnasnmBaeTcst Hanu4nem xotsa 66l 0gHOro U3

cnegyoLwmnx bakTopos:

1. konebaHne cnpoca Ha ToBapbl;
2. konebaHne CpOKOB NMOCTaBKW TOBAPOB MNPeAnpuUsaTUS;
3. onpeneneHHble YCnoBusi, TpebytoLme 3aKynky NpoayKuMm NapTusmMu.

CywecTtByeT ob6wunpHas Knaccudukaums cuctem ynpasreHus 3anacamu.
PaccmoTpum xapakTepucTukmn ee anemMeHToB [14].

Cnpoc. Cnpoc Ha 3anacaemMbli NPOAYKT MOXET ObiTb 4ETEPMUHMPOBAHHbLIM (B
NPOCTENLLEM CIlydae — MOCTOSAHHbIM BO BPEMEHMW) MM crniyvyarHbiM. Cny4amHOCTb
cnpoca onucbiBaeTcs Nnbo crnyvarHblM MOMEHTOM cnpoca, nMbo cryYyanHbiM 06 bEMOM
crnpoca B AeTEPMUHUPOBAHHbIE UMW ClyYalHble MOMEHTbI BPEMEHM.

NMononHeHue cknapa. [lononHeHwe cknaga MOXET OCylWecTBNATbCa nmbo

nepmnoanyeckm 4yepes onpepeneHHble MHTepBarbl BpeMeHN!, nnbo no Mepe ncyepnaHuma



3anacoB, T. €. CHWKEHUS uX [0 HEeKOToporo YypoBHsA. [lpyyem p[JoctaBka MOXeT
OCYLLIECTBNATLCH Kak BCEro toBapa cpasy, Tak U B TedeHue ornpefeneHHoro nepvoaa
BpeMEHMN.

O61bem 3akasa. [1lpyM nepuoamnyeckom MOMOMHEHUM N CIlyYaHOM McYepnaHuu
3anacoB 06beM 3aKasza MOXeT 3aBuUCeTb OT TOro COCTOSIHMSA, KOTOpoe HabnwaaeTcs B
MOMEHT rnofayn 3akasa (Hanpumep, MoOXeT ObITb paBeH crpocy). 3aka3 OObl4HO
nogaeTcsa Ha OOHY U Ty Xe BENUYUHY Npu SJOCTUXKEHUWN 3anacoM 3aJaHHOro YpOBHS —
TaKk HasblBaeMoW TOYKM 3akasa. Obbem 3akasza MOXeT ObiTb Cry4YarHOM BENUYMHON
(Hanpumep, 3TO MOXeET ObITb CBA3aHO C HEHaAEXHbIMU NOCTaBLUMKaMKU MO0 JOCTaBKOW
CENbCKOXO3SMCTBEHHON MPOAYKUMMK, KOrda BenuvyMHa Yypoxasi Heus3BecTHa) unu
AeTepPMUHUPOBAHHOWN.

Bpema poctaBku. B ungeanuampoBaHHbIX MOAENAX YynpaBfieHUs 3anacamu
npegnonaraeTcs, YTo 3aka3aHHOE NOMOSIHEHWE AOCTaBNAETCA Ha Cknaj MrHOBEHHO. B
APYrMx MOAENsX paccMmaTpuBaeTCa 3aJepka MNOCTaBOK Ha (OUKCUPOBAHHbLIA Un
ClNyYanHbIN NHTepBan BPpeMeHMW.

CtoumocTtb nocrtaBku. Kak npaesuno, npegnonaraeTcs, YTO CTOMMOCTb Kaxaou
NnoCcTaBKu criaraeTcs M3 ABYX KOMMNOHEHT — pas3oBbiX 3aTpaT, He 3aBucAwmux ot obbema
3aKkasblBaeMon napTuu, U 3aTpaT, 3aBUCALMX (Yalle BCero — JNMHENHO) oT obbema
napTun.

U3pepXkm xpaHeHus. B 6GonblwmHCTBE MoAenen ynpaefeHus 3anacamu
cyuTaloT 00beM cknaga  npakTUMY4ecKM  HeorpaHuYeHHbIM, a B  KayecTBe
KOHTPONMPYIOLLEN BENMUYUHBI CIYXUT 00beM XpaHUMbIX 3anacos. [Mpy aTom nonarator,
YTO 3a XpaHeHWe Kaxaoun efuHuUbl 3anaca B efuHULy BpeMeHu B3MMaeTcs
onpegereHHasa nnara.

Wrpad 3a gecdwmumnr. OTCcyTCcTBME 3anaca B HYXHbI MOMEHT MNPUBOAUT K
ybbITKaM, CBA3aHHbLIM C NpocToeM 060pyaoBaHUS, HEPUTMUYHOCTbLIO NPOU3BOACTBA U T.
n. 9tm yObiTkM B pfanbHenwem Oyaem HasbiBaTb wWwTpadom 3a geduumt. [pu
BO3HWKHOBEHUN  JeduuuTta BenuuMHa  HEYyOOBNETBOPEHHONO  Crpoca  MOXeT
yuMTbiBaTbCS B NoOcreaylowune nepuoabl (CYMTaeTcs, YTO MOKynatenu XAayT, noka
NnocTynUT ToBap Ha cknag), B MPOTUBHOM Ccriydyae npeanonaraeTcs, YTo KIMEHTbI
NPUHSANN peLLeHne o NOoKynke ToBapa y Apyrux upm.

HomeHknatypa 3anaca. B npocTtenwmx cnyyasix npegnosiaraercd, 4To Ha
CKrnage XpaHuUTCH 3anac OOHOTUMHbLIX U3Oenun unu ogHopodHoro npoaykta. B 6onee

CITOXKHbIX CITydadax paccMaTpuBaeTCA MHOFOHOMeHKﬂaTyprIVI 3anac.



CTpykTypa cknagckou cuctembl. Haubonee nonHo  paspaboTaHbl
matematuyeckme Moaenu oauMHoyHoro cknaga. OgHako Ha MpakTUKe BCTpeYaloTcsl U
Gornee CroOXHble CTPYKTYpbl: Mepapxuyeckue CUCTEMbl CKNagoB C  pasnuyHbIMM
nepvogamy MOMNONHEHUS M BpeMeHeM [0CTaBKM 3aKa3oB, C BO3MOXHOCTbIO oOMeHa
3anacamv mMexay cKrnagamu OfIHOrO YPOBHS Mepapxum 1 T. n. CUcTeMbl ynpaBneHus

3anacamu MoryT BbITb YacTblo 6oriee O6LWMPHOM NOrMCTUYECKON cucTeMbI (puc. 4.2).

Puc. 4.2 — lNpumep normcTnyeckon uenm

B kavectBe nokasatens adpdekTUBHOCTM MNPUHATOM CTpaTernm ynpasneHud
3anacamu BbICTynaeT (PyHKUMSA 3aTtpaT (M3gepxek), npencrasngiowias CymmapHble
3aTpaTbl Ha XpaHeHMe M MNOCTaBKy 3amnacaemoro npogykra (B TOM 4ucne notepu ot
nopyv nNpoaykta nNpu XpaHeHUM W ero MopanbHOro crtapeHus, notepu npubbinu OT
OMEepPTBIIEHMSA KanuTana u T. n.) 1 3aTtpaTtbl Ha wWTpadbl. B aToMm cny4ae ynpasneHune
3anacamy COCTOUT B OTbICKAHUW TakoW CTpaTerMm MornosiHEHUSA U pacxoda 3anacamu,
npy KOTOPOM OYHKUMSA 3aTpaT nNpuHUMaeT MUHUMManbHoe 3HadveHue. OpaHako,
BCTPEeYalnTCa M Apyrve nokasaTenu, Takue kak ypoBeHb OBCrnyXnBaHUs MnokynaTenewu,
rnokasaTernb BbIMNOMHEHMA MNNiaHa peanu3auuun, oueHka paboTbl MNOCTaBLUMKOB
(cBOEBPEMEHHOCTb A0CTaBKM), COKpalLlEHME W3NULIHUX 3anacoB, peHTabenbHOCTb
aKTMBOB U T.4.

B Teopun ynpasneHus 3anacamy NpuUBOAMTCH aHaNUTUYECKOe peLleHune
HeKkoTopblX 3agady. HeobxogMmocTb  UCMOMb30BaHWA MeToda  WMMUTALWUOHHOO
MOAENMpoBaHNA OOYyCrnoBNeHa HanMuneM CTOXacTUYEeCKUX pakTopoB (Cny4varnHbin
crnpoc, BpeMs JOCTaBku M T.4.) B cUCTEMax ynpaBreHus 3anacamu. Tak, no MHEHMUIO
Ingals [15], ecnn knO4YeBON OCOBEHHOCTBID CUCTEMbI ABNSAETCA KonebaHus BXOOHbIX
3HayeHun, TO UMUTaAUNOHHOE MOoAenupoBaHWe ABMNAETCH JyYlUM UMHCTPYMEHTOM ee
nccregoBaHusa. Takke OH OTMeYarn, YTOo AaHHbI MeTo MpPeKkpacHO MnoaxoauT, ecnu

paccMaTpmnBaeTcd cMcrtema, B KOTOpOI7I MMEIOTCA CINOXXHbl€ CBA3N MeXAYy 3NNeMeHTamMn 1



aenctesyeT Habop cneumdumyeckux npasui, Hanpumep, cywecTtByeT ocobasi cxema
pacnpegeneHnsa ToBapa Mexay nokynatensamMm CorflacHo Ux npuopuTeTy.

Kpome TOro, aToT meTod NOAXOOMT AN BbISIBIEHUS TaK Ha3blBaeMbIX «Y3KUX
MEeCT»  MNpeanpusaTus, KOTopble  OrpaHNYMBalOT  MPOOBWXKEHME B  CUCTEME
MaTepuanbHbIX, NHPOPMALMOHHBIX U UHAHCOBbLIX MOTOKOB.

Cpeou nporpamMHbIX CUCTEM, NpeAHasHaYeHHbIX AN MMUTauMM ynpasrieHust
3anacamu M Lenen noctaBok MoxHO HasaTb cuctembl SIMLOX, SISCO, wvrpbl The
Beer Game, Distribution Game (puc.4.3), Global Supply Chain Game n 1.4. PelwweHune
3ajay yrnpaBfeHus 3anacaMmu ¢ NOMOLLbIKO 3NEKTPOHHbIX Tabnuu npvBedeHo B paboTax
[1,7]. B [1] onucaHo wmMogenupoBaHMe CUCTEMbl YMpaBfieHus 3anacamm C
nepuoanyeckon M MNOporoBon cTpaTernsamMu nogayun 3asiBOK C yd4eTom n 6e3 y4yeTa
OTNOXEeHHOoro cnpoca (mogenun HasaHbl «Cknag» n «MarasuH-Cknag»). Ha cante [7]
npegcrasneHa ogHonepuogHasi Mogenb Co CrlydanHbIM CIPOCOM.

Mo gaHHbIM koMnaHum XJ Technologies (npou3soguTens cpeabl UMUTALNOHHOIO
mMogenupoBaHnsa Anylogic) HaubonblUMM CAPOCOM CErogHsl Mnonb3ylTCsd WUMEHHO

UMNTALMOHHbIE MOAENN, peanu3oBaHHble aAns obnacTtu noructuku [16].
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Cost Report
Sales..__..___. $11 000,00
Cost of Goods Sold... $7 700.00
Order Cost $430.25
Holding Cost........ $362.75

DAY: 76

Net Profit $2 507.00
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Puc. 4.3 — Urpa Distribution Game

4.1 OgHonepuoaHas MoAernb CO Clly4YauHbIM CPOCOM

PaccmoTpum ogHonepuogHyto Mofenb ynpaBneHusi 3anacamu. [1pennonoxmm,
4YTO HeobxooMMO onpeaenuTb pasmep 3aka3blBaeMoW napTUM  Part Ha KaKOW-TO
OyayLuMin NPOMEXYTOK BPEMEHU, ECINN U3BECTHO, YTO CNPOC D — CryvyanHas BenvymMHa
C HOpMarnbHbIM 3aKOHOM pacnpegeneHuns (cpegHee 3HayYeHWe paBHO MC, cpepgHee
KBagpatuyeckoe OTKMoHeHue - SC). B Tom cnydvae, ecnu cnpoc 6yaet mMeHblue Tou
napTunn, KOTopasa Oblna 3aKa3aHa, TO U3OEPXKXKN COCTaBAT BEJNTMHUHY

C=Ch-(Part-D),



roe Ch - CTOMMOCTb XpaHeHusi e4uHu1Lbl ToBapa.
B cnyyae ecnu 3akasaHHOM MapTUM  OKaXeTcs  HeOoCcTaTouHO  Afnis
yOOBNETBOPEHMSA crpoca, To 3aTpaTtbl OyayT BKNOYaTb U3OEpXKKn aeduunta
C=0Cd-(D- Part),

roe Cd - wtpad 3a geduumnT eanHuLbLl ToBapa.

B paboTe [3] B Ka4yecTBe npumepa Takon CUCTEMbI paccMaTpMBaETCs 3aka3 XoT-
poroB onga urpbl B 6encbon. B npouecce mmutaumm HeobXoaMMoO OLEHUTbL obuime
N30epXKKn, COOTBETCTBYIOLME BbIDpaHHOMY 06beMy 3akasa. MogenupoBaHue cucTeMbl
B TedeHue 15 peanusauun npeacrtaBneHo Ha puc. 4.4. [Npn 3Tom BbIAN NCNONb30BaHbI
cnefywowme ncxogHole aaHHble: Ch =60 py6.; Cd =160 py6.; Part=50 wT.; MC =40 wWrT.;
SC=10 wr. Pa3smep cnpoca reHepupyeTca corrnacHo cnocoby MoaenupoBaHus
CNyyYyanMHOMW BESIMMMHBbI C HOPMasbHbIM 3aKOHOM pacnpegeneHnsa  (nonyyeHHoe
3Ha4yeHne oKpyrnseTcs)
D11=LENOE($D$6+$D$7*((CNYNC()+CNYNC()+CNYUYNC()+CNYUNC()+CNYNC()+Chu
NC()+CINMYNC()+CNYNC()+CNYUUNC()+CITHNC()+CNYNC()+CINYNC())-6))

K46 - 3
1A|B|C|D|E|F|G|H||J\K|L|M|NT
[ 2|
3 CroMmocTe ¥paHedua, Ch 60,00p.
4 CroumocTe fedmuupta, Cd 160,00p. 2000,00p.
| 5 | Obvem zakaza, Part, wr. 50
B CpefHes zHaveHue cnpoca, MC, wr. 40 1:500.008.
7 CKO cnpoca, SC, wr. 10 1 000,00p.
=]
9 | 500,00p.
1o Peanuszauma Cnpoc, D Wznepmkn, C 0 A
L ! 23 G000y T4 s s 7 o8 omo13oas
|12 2 4 S0000p: PeanuzaLpn
1 13 | 3 30 1200,00p.
| 14 | 4 a7 1120,00p.
1 15 | ] 49 60,00p.
| 16 | 5 21 1740,00p.
17| 7 42 180,00p. 80 s+ Crpoc
18| 8 40 600.00p. a AN i Bakas
1 19 | a Kl 1140,00p. 40
o0 | 10 45 300.00p. a
121 | 1 4 540,00p. 0
| 22 | 12 43 120,00p. 10
| 23 | 13 19 1.860,00p. o
| 24 14 44 360,00p. 123 456 78 9101112131415
| 25 | 15 37 780,00p. P
| 26 | CTaTHCTHYe CKHE OLLeHKH camtzaumn
27 CpefHes 3HaYeHHE 814,67p.
| 28 | M3 EHEK
29 CKO wzgepmrek 595.72p.
| 30 |
31

Puc.4.4 - MogenupoBaHue ogHONEPUOaHON CUCTEMbI YNpaBreHus 3anacamm co
CIly4anHbIM CrPOCOM
N3pepxkn paccumTbiBalOTCA COMMacHO ONUCaHHbBIM Bbilwe hopmynam
D11=ECIN(C11<$D$5;$D$3*($D$5-C11);$D$4*(C11-$D$5)).
Ha puc. 4.5 npuBegeHbl pesynbTaTbl IKCNEPUMEHTOB, MOSTYYEHHbIE C MOMOLLbIO
«Tabnuubl nopctaHoBkm»  (cMm. [punoxeHne 5), nNpu  U3MEHEHUN BESTUYUHBI

3akasaHHoro obbema naptum (npumem 3Hadvenus 30,40,50,60,70,80, 90 wrT.). U3



PUCYHKa MOXHO yBUOETb, YTO MUHUMAllbHOE 3HaYeHWne 3aTpaTr OOCTUraeTCA B TOYKeE,

korga o6bem napTum paBeH 50 Wwr.

A B [ C [ D F e [ H ] [
1
| 2 |
| 3 | CToumocTe xpanenua, Ch 60,00p.
4 CroumocTs geduumra, Cd 160.,00p.
1 5 | Oftem zakaza, Part, WT. 50
| B | CpegHee 3HaveHue cnpoca, MC, wr 40
7 CKO cnpoca, SC, wr. 10
a8
El Obreu sakasa | Cpeanee snavenie nsgepwer
|10 | Peannzauua Cnpoce, D Wanepwen, C 1100,00p.
11 1 28 1.320,00p. 3n 1542 E7n.
112 | 2 32 1 080.00p. 40 852,00p.
13| 3 22 1 680,00p. &0 BB BT p.
| 14 | 4 kN 780.,00p. B0 1 080,005,
15| g e 660,00p. 70 182800,
|16 | 3 44 360.,00p. a0 2536,00p.
17 7 3 840,00p. on 3 112,00p.
| 18 | g 20 1 800,00p.
19| 3 23 1 620,00p. 3500,000.
20 10 3 840,00p. -
21| 11 a 500,00p. 300000 )l
| 22| 12 22 1 680,00p. 2500,00p. /
| 23 | 13 32 1 080.00p. 2 000,000, CpegHHe
24 14 b 1.500,00p. . ) s
25| 15 33 660.00p. e \ /
| 26 | CTaTHCTHYECKHE OLLeHKH 1000,00p. \__‘_-_N/
| 27 | CpefHEE 3HAYEHWE 1 100,00p. 500,000
28 M3 B[KEK
29 | CHO wzaepek 167 88p. 0.00p. i i i i i i
ﬁ 30 40 3l BD. ) ?D g0 a0
| 24 | 00BeN 3aKasa
31
——1 A

Puc. 4.5 — ViccnepgosaHne BnvsaHUS odbema 3aka3aHHOW NapTum Ha cpeaHune

N30epXKKn

3adayu

1. Peanuaynte oOHOMNEPUOAHYHD MoOAeNb W

npoaHanusnpymnTe

noJiy4eHHble

pes3ynbTaTthbl. Kakas Ccutyauma BO3HMKAET 4alle:. HexXBaTKa ToBapa Wim ero

n306bITOK? M3MeHsas 3HavyeHne 3akasaHHOro obbema napTum, HanguTe Takyl ero

BENMYMHY, NPU KOTOPON N3aepxkn 6yayT HaMMEHbLLIMMW.

2. Paccuutante BeposiTHOCTb Aeduumta ToBapa (OTHOLIEHME peanu3auun, B

KOTOpbIX Habnopanacb HexBaTka 3anaca, K obLiemy Konm4yecTBy ClyvalHbiX

peanusauyun).

3. BbinonHuTe mogenupoBaHue, cyuTas, YTO CrydanmHasa BenuyuHa cnpoca umeet

AVCKPETHbIV 3aKOH pacnpeaeneHus:

3HaueHue

0

1

2

3

BepoaTtHocTb

0,1

0,2

0,4

0,3

MonyynTe aHanUTU4eCKOe pelueHrMe gaHHom 3agayun. (Popmyna pacyeta obLmx

nsgepxek

Part

D=0

0

C=Ch-) (Part—D)-p(D)+Cd Y, (D-Part)-p(D),

D=Part+1

BEPOSATHOCTb TOrO, YTO CMPOC NPUMET 3HadeHve D).

rae  p(D) -




4. I/Iccne,u,y|7|Te BNMSAHME 3aka3aHHOro obbema napTMnm ToOBapa Ha W3OEpPXKU,

NPUHAB crnegyowme 3HadeHna napametpa Part: 30; 35; 40; 55; 60 wr.

4.2 NMpousBoacTBeHHasA MoAenb yrnpaBrieHUa 3anacamum

PaccmoTpym nNpon3BOACTBEHHYD MOAeNb ynpasneHus 3anacamu. lNMpeanpustue
3aHMMaeTCca NPOM3BOACTBOM Kakom-nnbo npoaykumn. Ee HayvanbHbIi YpOBEHb Ha
cknage paseH N . O6bem npousBoacTBa B OTAENbHOM nepuofe (Hanpumep, Mmecsaue)
cocTaBnsieT Part WT. CNpoc Xe B 3TOM nepuoae siIBASeTCs CryYanHOW BENUYUHOWN C
HOpMarbHbIM 3aKOHOM pacnpefeneHus (cpegHee 3HayeHue paBHO MC, cpegHee
KBagpaTuyeckoe OTKINOHeHue - SC ). B Tom cnyyae, ecnu K KOHUYy nepuoga Ha cknage
oCcTaToK, TO obLime 3aTpaTbl paBHbl MU3OEPXKKaM XpaHEHWs, MHa4ye — u3gepxkam
aeduuyuta (cM. ogHonepuoaHyto mogens). OcTaTok NpPOAYKLUMM Ha CKnage MoXeT
ObITb peanu3oBaH B creaywowem nepuoge. B cnyvae pedmumrta cumtaercs, 4to
nokynatenn  obpawaloTca K ycrniyram  Opyrux  nNpeanpuatui (BenuuuHa
HeyOoBNeTBOPEHHOMO CMpOCca He y4uTbIBaeTCH B nocneayoLwmne nepunoabl).

[MycTb ncxoaHble AaHHble paBHbl: Ch =60 py6.; Cd =160 py6.; Part=40 wT.; N =5
wTt.; MC=40 wr.; SC=5 wTt. MogenupoBaHue npeacrtaBneHo Ha pwuc.4.6. Pacuet
crpoca NpoM3BOAUTCS TaKkxkKe Kak 1 B npeablayLien Moaenw.

OcTaTtok Ha cknage cocTaBrnseT BENUYMHY, PaBHYO Pa3HOCTU HaNMWYHOro 3anaca
(B mepBoM nepuofde aTa BennuMHa paBHa CyMMe HadanbHOro 3anaca u obbema
npousBoACTBa, a B nocregywwmx nepuogax — CymMme ocTtatka UM obbema
NPoOn3BOACTBA) M cnpoca.

D12=ECNN(C12<($ES$6+$ES5);$SES6+SES5-C12;0)
D13=ECNN(C13<($E$6+D12);$E$6+D12-C13;0).

N3gepkkn paccumTbiBalOTCA B 3aBMCMMOCTM  OT  HanmuMyusa ocTtatka nubo

Heya0BMeTBOPEHHOIO cnpoca
E12=ECJIN(C12<($E$6+3ES$5);SES3*(PES6+ESS5-C12);5ES4*(C12-$ES6-SESS))
E13=ECITIN(C13<($E$6+D12);$E$3*($E$6+D12-C13);$E$4*(C13-$E$6-D12)).



44 - =

A | B | ¢ ] D \ E [ F [ 6 [ #u ] [T [ « S
1
B
| 3 | CToMMOCTE XpaHeruA, Ch 60,00p.
4] CronmocTe geduuyuta, Cd 160,00p.
| 5 | HavaneHeld ypoeede 3anaca, N, wr. 5
| B | Oftem npowzeoactea, Part, wr. 40
|7 CpegHee sHavenme cnpoca, MC, wr 40
1 8 | CHKO cnpoca, SC, wr. 3
9
11 Mepuon | Cnpoc, D |Octatok Ha cknane | Mznepwku, C - —a— Crpoc
| 12 | 1 27 18 1080.00p. —— OB BEM MPOW3BOACTBA
13 2 40 18 1.080,00p. =0
4] 3 3 21 1260.00p. SNL A A
15| 4 43 13 780.00p. 40 =
16 | A 2] 3 180,00p. a0 ‘/\i W
| 17 | 3 42 1 60,00p.
16 | 7 41 ] 0,00p. 20
19| a 7 3 180,00p. 10
| 20| 9 43 0 0.00p.
21 10 35 3 300,00p. 04
2 11 A7 o 320.00p. 1 3 5 7 a 1 13 15
| 23 | 12 i 13 780,00p. Nepuog,
|24 | 13 7 16 960,00p.
== 14 32 2 1.440,00p.
| 26 | 15 35 26 1 560,00p.
|27 Odmme H3mepHKn 9 960,00p.
=l
129 |
a0 |
Ejl
? w

Puc. 4.6 — Mo,qenmpOBaHme I'IpOI/I3BOL|,CTBeHHOIZ CUCTEMbI ynpaBrieHna 3anacamMmu

3adauu
1. smeHuTe nporpammy, cuyuTasi, YTO BENUYMHA HEYOOBMETBOPEHHOro crpoca
yunTbiBaeTca B nocnegywolwme nepuogsl (NoKynatenu XayT Mnpov3BOACTBA
HeobxoaMMon NpoayKuun).
B paHHOM cnydae u3MeHWUTCs TONbKO crnoco® pacyeta ocTaTka Ha cknage
(D13=$E$6+D12-C13) (pnc.4.7).

H41 - 2]
1JL\IBICID\EIFIGIH\IJIKILIM\'T
B
| 3 | CToMMOCTE XpaHeruA, Ch 60,00p.
4] CronmocTe geduuyuta, Cd 160,00p.
| 5 | HavaneHeld ypoeede 3anaca, N, wr. 5
| B | Oftem npowzeoactea, Part, wr. 40
|7 CpegHee sHavenme cnpoca, MC, wr 40
1 8 | CHKO cnpoca, SC, wr. 3
9
11 Mepuon | Cnpoc, D |Octatok Ha cknane | Mznepwku, C s —a— Crpoc
| 12 | 1 40 5 300,00p. 45 —— OB BEM MPOW3BOACTBA
113 | 2 37 8 480,00p. a0 AR R =
14 3 I 12 720.00p. YA
15| 4 44 g 480,00p. 30
16 | A 34 14 840,00p. 25
| 17 | 3 44 10 600,00p. 20
16 | 7 35 15 900,00p. 15
19| a 43 12 720,00p. 10
| 20| 9 38 14 840.00p. 5
21 10 39 15 900,00p. 0=
22 1 7 18 1.080,00p. T3 5 7 8 M 13 15
| 23 | 12 42 16 960,00p. Nepuog,
|24 | 13 42 14 840,00p.
== 14 7 17 1.020,00p.
| 26 | 15 41 16 960,00p.
|27 Odmme H3mepHKn 11 640,00p.
=l
129 |
a0 |
Ejl
? w



Puc. 4.7 — lNpounsBoacTBeHHasa MoAernb C y4eTOM HeyOBNeTBOPEHHOro cnpoca

2. PaccmoTpute crnyyan, koraa npou3BOACTBO OCYLLECTBNAETCA NMepuoanyeckn (B
nepeole 3 Mecsua npeanpusiTue Mpou3BOAUT UM peanu3yeT ToBap, a B
nocriegyroowme 3 Mecsua - TONbKO peanuayeT) (UCXOAHble AaHHble Te Xe 3a
ncknodeHnem: Part =45 wt.; N =10 wr.).

PeweHue
[na peweHns 3agaum HeobxoouM WHAMKaTOP, KOTOPbIM OydeT nokasbiBaTb,
nNpomn3BOANTCA N NpoayKuus B Tekywem mecsue (1- npoussogcteo, 0 - HeT
npomnssoactea). [lpoHymepyem nepuogbl, HaumHas ¢ «0O», Toroa pacyer
nHavkatopa byaeTt npomsBoanTbCA cregyowmm obpasom (puc.4.8) (3HaveHne B
ayerike C12 ycTaHaBnMBaeTCs B HOMb WNW eAWHWUY B 3aBUCMMOCTU OT
HayarnbHbIX YCNOBMUI).
C13=ECNN(OCTAT(B13;$F$8)<>0;C12;ECITIN(C12=0;1;0)).
Torga ocTtaTok 3anaca Ha ckrage OygeT paccuuTbiBaTbCA B 3aBUCMMOCTWU OT
TOro, OCyLLEeCTBNAETCA N NPOM3BOACTBO B TEKYLLEM Nepuoae
E12=ECNN(C12=1;ECNTN(D12<($F$5+3F $4);SF$5+SF $4-
D12;0);ECNU(D12<($F%$4);$F$4-D12;0))
E13=ECJIN(C13=1;ECJTN(D13<($F$5+E12);$F$5+E12-
D13;0);ECIIN(D13<E12;E12-D13;0)).

Pac4yeT nsgepxek MOXHO NpeacTaBuTb credyowmnm obpasom
F12=ECNN(C12=1;ECNTN(D12<($F$5+$F$4);$F$2*($F$5+SF$4-
D12);$F$3*(D12-$F$5-$F$4));ECITN(D12<$F$4;$F$2*($F $4-D12);$F $3*(D12-
$F$54)))
F13=ECNU(C13=1;ECITN(D13<($F$5+E12);5F$2*($F$5+E12-D13);$F$3*(D13-
$F$5-E12));ECNTN(D13<E12;$F$2*(E12-D13);$F$3*(D13-E12))).



H40 - A

al 8 [ o [ b | E [ F [ [ W [ v [ g | kK [ L | ™

5|

CTOMMOCTE kpaHeHua, Ch 60,00p.
CroumocTe geduumuta, Cd 160,00p.
HauankHeR ypoeeHs 3anaca, N, wr. 10
Obtem nponssoacTea, Part, wr. 45
CpenHee sHavende cnpoca, MC, wr. 40
CKO cnpoca, SC, wr. 5
MepHodHYHOCTE NPOMSEOALTES 3

Mepuop, Wupnkatop| Cnpoc, D Octatok Ha cknape | Mzpepxkn, C
o 1 EE 8 960.00p. Voo s

45 16 960,00p. 60 - —8— Crpoc

) 22 1.320,00p. OB bem NPOMEEORCTER

45 i) 4160,00p. 50 1

6 880,00p. 40 4

4 800,00p.
360,00p. 30 4
300,00p. a0

960,00p. 1
1480.00p. 10
6 080,00p. o

6 080,00p.
840,00p. 123 4567 8 9101112131415

1080,00p.
1380.00p.
Ofilee 3HaveHHE 40 640,00p.
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Puc. 4.8 — |_|pOI/l3BO,D,CTBeHHa$I MoAesb ynpasrieHuna 3anacamMum ¢ nepmnogny4eckmm

BblIlMyCKOM npoayKunun

PaccmoTtpute cnyyan, korga npou3BOACTBO OCYLUECTBASAETCA Nepuoandeckun u
yepegyeTcs ¢ peanu3auuen (B nepeble 3 MecsUEB NpeanpusaTve NpomsBoauT
npoayKuuio, a B nocneaywowmne 3 MecsiLeB - peanusyerT).
lMpoaHanusnpynte pesynbTaTbl, NOMyYeHHbIE NPU BbINOMHEHMM 3ada4 2 n 3. B
Kakne nepuwoabl HabnogawTcs OonbluMe U3OEPXKM M C YEeM ITO CBSA3aAHO?
M3meHaa ncxogHble OaHHble, onpenenute, nNpu Kakom obbeme npoun3BoaCTBa
obwme 3aTpaTbl OyayT MUHMManbHbLI? Ecnv obbem Npom3BOACTBA M3MEHUTb
Henb3s (OH ABNSAETCS MaKCMMarbHbIM BO3MOXHbBIM A8 OAHHOro npeanpuaTns),
TO NPU KakoM 3HAYEHUM HayanbHOrO YPOBHSA 3anaca u3gepxku OyayT
MUHMMaIbHbI?
[MycTb cuctema sBRNsIETCA 3aMKHYTOW MO CNpocy. OTO O3HA4YaeT, YTO, HaunHasa co
BTOpOro nepmoga, ob6vem npomnsBoacTea GyaeT paBeH Cnpocy 3a npeablayLlunn
nepuwoa. BeinonHute mogennpoBaHue, yunTbiBas JaHHOE YCroBME.
BbinonHuTte 10 aKCNeEpMMEHTOB U paccyMTanTe BENMNYMHDI:

e CpeaHee 3Ha4YeHne U3oepxek;

e CpPEAHIO BENUUMHY 3anaca Ha Cknage Ha KoHel nepuoga

MOLEenMpOBaHUs;

e YICII0 3KCNEPMMEHTOB, B KOTOPbIX AedunumnT npesbicun 70 wr.



4.3 Mopgenb ¢ nepnoanyvYeckomn cTpaterven nogadum 3asaBok
PaCCMOTpl/IM Modeslb ynpaslieHua 3anacamMu, B KOTOpOIZ 3adKadbl Ha MNOCTaBKYy
ToBapa B obbemMe Part OCYLLECTBNSETCA nepuoanyveckn (MHTepBan paseH ). [Mpwu
3TOM BpeMA [OOCTaBKU 6y,u,eM CUMTATb pPaBHbIM HYIIO. 3anaTbI Ha TMOCTaBKYy CcpP
nponopunoHalibHbl o6bemy 3aKa3aHHOW napTunmn
CP=Part-Cp,
rge Cp - CTOMMOCTb NOCTaBKMN eANHULIbI TOBapa.

N3gepxkn oToensHOro nepuoga BKNOYaT wTpad 3a geuunt CD, 3aTpaTthbl Ha

nocTtaBky CP W XpaHeHne CH
C=CD+CP+CH .

Cnpoc aBngaeTcs cnyvyanHon BENMYUMHOW C HOPMarbHbIM 3aKOHOM pacnpegeneHus
(cpepHee 3HayeHve paBHO MC, cpefHee KBagpaTU4eckoe OTKNOHeHue - SC).
BennynHa HeyaoBNeTBOPEHHOrO Cnpoca He yunTbiBaeTCca B nocneayroLume nepuoabi.

Mpumem cnegyrowme ncxogHble gaHHele: Ch =60 py6.; Cd =160 py6.; Cp =10 py6.;
Part=100 wrt.; N=100 wr.; MC =40 wr.; SC =5 wr.; 1=5. MNpeanonaragd, 4To AocTaBka
OCYLLECTBNSAETCA B Ha4ane nepmoaa, BbiMONHUM MoaenupoBaHue (puc. 4.9). 3HavyeHns
B ctonbue «MHamKaTop» NoKasblBalT, CKOJSIbKO BPEMEHW OCTanoChb 40 OCYLLECTBNEHNS
AOCTaBKu

C15=G10-1
C16=ECJIN(C15<>0;C15-1;$G$10-1).

Octatok 3amaca Ha Havano nepuoda paBeH CyMMe oOcTaTka B KOHLUe
npegblaywero nepmuoga n oobema JOCTaBkM (B Criydae COBEPLLEHNS COObITUSI MPOCTaKM
TOBapa, T.e. NPy paBeHCTBE MHAMKATOPA HYM0).

D15=ECJIN(C15<>0;G5;G5+G6)
D16=ECN(C16<>0;F15;F15+$G$6).

MopenupoBaHne crnpoca OCyLecTBnseTca TeM Xe CcnocoboMm, Kak M B
npeabiayLen Moaenu.

OcTtaTtok ToBapa Ha KOHel nepuvoa paBeH pa3HOCTU YPOBHS 3arnaca Ha Havano
nepuoga m crnpoca (B crnyvae geuumrta 3To 3Ha4EHNE paBHO HYHO)

F15=ECJIN(E15<D15;D15-E15;0).

N3pepXkkn paccumTbiBalOTCA B 3aBUMCMMOCTM OT pa3mMepa 3anacoB Ha cknage

(BeduuuTa) n TOro, NPOM3oLLa N1 AocTaBka
G15=ECIIN(C15<>0;ECJIN(E15<D15;$G$3*(D15-E15);$G$4*(E15-
D15));ECNU(E15<D15;$G$3*(D15-E15)+$G$9*$G$6;$G$4*(E15-D15)+$G$9*$G$6)).



H52 - &
A [ B | B [ D [ E [ F ] G [ H ] [ o T v [ L T M &
1
[ 2 |
| 3 | CTOMMOCTE XPaHEHHA edWHuUE ToBapa, Ch 60,00p.
4| Wrpat za gedwuur, Cd 160,00p.
1 5 | HayankHeIA ypoeeHe 3anaca, N, wr. 100
| B | OBtem napTu goctaeku, Part, wr. 100
| 7 | CpegHee zHaveHue cnpoca, MC, wr 40
| 8 | CKOQ cnpoca, SC, wr. 3
9 CTOMMOCTE NOCTABKK efHHMUE ToBapa, Cp 10,00p.
|10 MepuoguyHOCTE NocTaeku, | 5
1
[ 12|
1 13| NMepuon | Muomukatop 3anac Ha Cnpoc, | Ocratok Hapepwen, C
|14 | Ha4ano nepuosna Ha cknage
15| 1 4 100 45 55 3 300,00p.
|16 | 2 3 55 41 14 840.00p.
| 17 | 3 2 14 45 1] 5 440,00p. 120 -
18| 4 1 0 36 1] 5 760,00p.
119 | 9 0 100 45 55 4 300,00p. 100 4
| 20| 5 4 55 50 5 300,00p.
21| 7 3 5 s 1] 5 280,00p. 801
| 22| g 2 0 40 0 6 400,00p. 50 -
|23 9 1 0 44 1] 7 040,00p.
|24 10 1] 100 34 =i5] 4 960,00p. 40 1
| 25 | 11 4 56 35 3 1 860.00p. a0
|26 | 12 3 31 44 1] 2 080,00p.
27 13 2 0 42 1] 6 720,00p. 0 ¥ e ¥k
2B 14 1 i} 42 i] 6 720.00p. 123 45 67 8 9101112131415
29| 15 1] 100 46 54 4 240,00p. Mepnog,
| 30 Obwee sHAYEHHE H3OEPHKEK 65 240,00p.
3
[ | L
Puc. 4.9 — MogenvpoBaHue cMcTeMbl yNpaBneHus 3anacamm ¢ NepMoanyeckon
cTpaTternen nogadum 3adBoK 1 Cltyd4anHbIiM CMpoCoOM
3adauyu
1. PaCCMOTpVITe OJaHHOK CUCTEMY, CHUTAA, 4YTO BeJfIM4MHaA HEYOOBJIETBOPEHHOIO

crnpoca yunTbiBaeTCH B NocneayroLwme nepmoapl.

M3meHas obbem 3akazaHHOW NapTuM, HauauTe ero onTMmaribHoe 3HayeHue
(Mpn KOTOPOM 0BLLME N3OEPXKKA MUHUMATBHDI).

BbinonHute MogenupoBaHue, nonaras, 4To O0ObEM [JOCTaBKM B KaXaom
nepuoae— criydyavHasa BeniMyuMHa, paBHOMEPHO pacnpefeneHHas Ha uHTepBarne
[90;110].

Mpegnonoxnte, 4YTO WU3OEPXKKM XPaAHEHUS1 3aBUCAT OT TeKyLlero KonmyecTsa
3anaca u paccumTbiBaloTCcsa No popmyrne

V-Chl, ecnu 0<V <Gl
CH =
V-Ch2,ecmu V >Gl.

roe v - TEKyLWUN ypoBEHb 3anaca Ha CKnage;

Gl - rpaHuua paspbiBa UeH (G1 =50 wrT.);

Chl,Ch2 - UeHbl XpaHeHns1 eanHnLbl ToBapa Ha cknage (Chl1 =50 py6., Ch2 =60
pyo.).

PaccmoTpuTte cny4dan, korga o6bem 3aka3aHHOW NapTum — BENUYNHA,
paccunTbiBaemas (B kaxxgom nepuoge) no dopmyrne

Part, =V max-V,



roe ¥ max - MakcMmarnbHbIM YpoBeHb 3anaca (7 max =120);
V - TEKYLLM ypOBEHb 3anaca Ha cknage;
i - Homep nepuopa (i=1.T, T - nepnog MOAENNPOBaHUSA).
6. BbinonHute 10 a3KCNEepMMEHTOB 1 paccuYnTanTe BESNTUYUHDI:
e CcpeaHee 3HayYeHWne N3Jepxek;
e CcpeaHee KBagpaTU4eCcKoe OTKITOHEHUE U3aepxek;
e CpedHIK BeNMYMHY 3anaca Ha cknage Ha KoHel nepuoja

mMoaennpoBaHus.

4.4 Mogenb ¢ NOpoOroBoun cTpaterMen nogayvm 3asaBokK

B otnuuve ot mogenu c nepuogudeckon ctpaTernen nogayun 3asiBOK, B AaHHOW
MoOenu 3asiBka Ha OOCTaBKy MapTum ToBapa nogaetcd B TOM Clnydae, ecnu ypOBEHb
3anaca CTaHOBUTCS HMKE HEKOTOPOro MMHUMAIbHOIO 3HAaYeHUs ¥ min .

Mpumem cnegyrowme ncxogHble gaHHele: Ch =60 py6.; Cd =160 py6.; Cp =10 py6.;
Part=100 wTt.; N =100 wT.; MC=40 wT.; SC =5 wWrt.; ¥Ymin=10 wrt. MNpegnonarag, 470
AOCTaBKa OCYLLEeCTBNAETCA B Havane nepuoga BbiNonHUM MoaenupoBaHue (puc.4.10).
NHonkaTtop HacTynneHus BpEMEHW MOCTaBKM CTAHOBUTCA pPaBHbIM e€AuHWLE B TOM
crnyyae, ecrniv ypoBeHb 3anaca Ha Ccknage ctan MeHblle MUHUMarbHO JOMYCTUMOrO

C15 =ECJIN(G5>G10;0;1)
C16=ECJIN(F15>$G$10;0;1).

3anac Ha Ha4ano nepuoga B criyyae OCTAaBKM paBeH CyMMe obbema 3aka3aHHOM
napTum M ocTaTka Ha cknage, MHade — OCTaTKy ToBapa Ha KOHel npeabiayLliero
nepuoga

D15=ECJ1N(C15=0;G5;G5+G6)
D16=ECNN(C16=0;F15;F15+$G$6).



3

A | B | C I D [ E I F [ G " T 0 [ 0 T ,k [T L
1
2] ____ MHoommwesawmee |
| 3 | CTOMMOCTE XpaHEHWA EAWHMUE TOB3RE, Ch 60,00p.
4| Wrpat za peduuur, Cd 160.,00p.
| 5 | HauaneHell ypoeeHs zanaca, M, Wwr. 100
| B | OBvem napTvu goctaeky, Part, wr. 100
| 7 | CpedHee Ha4eHue cnpoca, MC, wr. 40
| 8 | CKO cnpoca, SC, wr. 5
ER CTOMMOCTE NOCTAEKA eAUHMLE ToBaRE, Cp 10,00p.
|10 MHHAMENEHEIA YpoBEHE 3anaca, wr., Ymin 10
E Mepnopg | Hupukatop 3anac Ha Cnpoc, D Octatok  (M3pepxrn, C MUHMMEMEHEN YROE EHE
|14 ] Havano nepuoaa Ha cknage sEnaca, WT.
15 | 1 a 100 ET B3 3780.00p.] | 429
|16 | 2 0 B3 A3 20 1 200,00p.
| 17 | 3 1] 20 37 0 272000p. | | 40p Ly N . . N
= 4 1 100 35 62 4720.00p. \ }\ A I\ }\
19 5 0 B2 32 30 1.800,00p. a0
|20 B 1] 30 34 0 640,00p.
121 | 7 1 100 47 53 4.180.00p.| | o \ l \ / \ I \ I \
| 22 | ] 1] 53 36 17 1020.00p.
| 23] El 0 17 Eil 0 2 240.,00p. 40 \ I \ / \ ’ \ } \
| 24| 10 1 100 7y B3 4780.,00p. V y \] V \
125 | 11 1] 63 42 21 1260.00p.) | Y
| 26 | 12 1] 21 40 0 3 040.00p.
|27 13 1 100 38 B2 4 720.00p. 0
|28 14 o 62 2 23 1 380,00p. 123 4 56 7 8 0101112131415
129 | 15 1] 23 44 0 3 360.00p.
| 30 (bwee 3HAYEHHE H3NEPHEK 40 840.00p. Meproa
3

Puc. 4.10 — MogenupoBaHue cUcTeMbl ynpasrieHMst 3anacamm C NoOPoroBon

cTpaTerneun

PacueT cnpoca n octaTka 3anaca aHanormyeH npegplaywmm mogensam. Magepxku
BKJOYAIOT 3aTpaTthl HA XpaHeHWe, 4oCTaBkKy, wWrpad 3a gepuumt

G15=ECNNN(C15=0;ECITN(E15<D15;$G$3*(D15-E15);$G$4*(E15-
D15));ECITU(E15<D15;$G$3*(D15-E15)+$G$9*$G$6;$G$4*(E15-D15)+$G$9*$G$6)).

3adauu

1. TlpegnonoxuTte, YTO BpeMA OOCTaBKA — CryyanHasa BenuynHa C HopMalibHbIM

3aKOHOM pacnpeaeneHus (cpegHee 3HaveHne M7 =3, cpeaHee KBagpaTuyeckoe

OTKIMOHEHNEe ST =1) 1 BbINOMAHUTE MOAENUPOBaHUE aAnsa 12 aHen.

PeweHue

[nsa BbINOMHEHWs JaHHOro 3ajaHusi HeoOXoAMMO M3MEHUTb, BO-MEPBLIX, pacyeT
nHamkatopa (puc.4.11). B cnyyae nogayun 3asiBKM €ro 3Ha4yeHMe OAOSMKHO ObliTb
pPaBHO CryYalHOW BENWYMHE BPEMEHW [OCTaBKW, KOTOPOE YMEHbLUAeTCs Ha
eOVHULY B NMOCcneayLme nepmogbl.
C17=ECITIN(G5>G12;0;1+LUENNOE($G$10+$G$11*((CNTUYUNC()+CNYNC()+CNYUNC()+
CJITHNC()+CNYNC()+CNYUNC()+CNYUYUNC()+CNYUYNC()+CITHYNC()+CITHNC()+CITHNC()
+CJI4M1C())-6)))



C18=ECN(C17=0;ECININ(F17>$G$12;0;1+LIENOE($G$10+$G$11*(CNUNC()+CN
YUC()+CNYNC()+CNUNC()+CNUNC()+CIUNC()+CIUNUC()+CITUUC()+CITUNC()+C
NUYNC()+CNYUC()+CINUNC())-6))):C17-1).

B cny4vyae ecCqin MHOWKaTop paBeH eanHunue, To CHUTaeTCd, 4TO ToOBap AOCTaBJIEH Ha

CKIag 1 no3TomMy yBeJriM4nMBaeTCA ypOBEHb 3arnaca

D17=ECNN(C17=1;G5+G6;G5)
D18=ECNN(C18=1;F17+$G$6;F17).

PacuyeT nsgepxek BbINOMHAETCA cneayoLmmM obpasom

G17=ECINU(C17<>1;ECNN(E17<D17;$G$3*(D17-E17);$G$4*(E17-

D17));ECN(E17<D17;$G$3*(D17-E17)+$G$9*$G$6;$G$4*(E17-

D17)+$G$9*$G$6))
J41 - 23

: Al B | c | D [ E | F | G [ 8 [ v P kK L 7
[ 2 |
| 3 | CTOMMOCTE ¥paHeHWA efuHULEl Toeapa, Ch 60,00p.
EX Wrpad 2a gedwuuut, Cd 160,00p. & 000,00p.

1 5 | HayankHeld ypoBeHs zanaca, M, wr. 100 M .
| B | OBbem napTui goctaeky, Part, wr. 100 6000 00p. / \ /\‘v
|7 CpefHee sHaveHue cnpoca, MG, wr. 40 4 000,000,

8 | CKO cnpoca, SC, wr. 5 \ / \ /
=R CTOMMOCTE NOCTABKA EAWHMUE ToBapa, Cp 10,00p. 2000,00%. Y ¥
|10 | CpenHee 3HaYEHWE BPEMEHW LocTaEkM, MT, Mec 3 00, +—/——————————
| 11 | CKO epemenu gocTtaeku, ST, Mec. 1 1 2 34 56 78 9101112
112 MHHHMaNEHEIR YpoBeHE 3anaca, Wr., Ymin 10 Mepuon

13

14

15 NMepuopn | Huaukatop 3anac Ha Cnpoc, D Octatok Wapepxkn, C
E Hayano nepuona Ha cKknapge S8MACA, UT-
17 | 1 0 100 2 5A 3 480,00p.| | 120
15 | 2 a ] 40 18 1.080,00p. 100

15 3 0 18 & 0 1800,00p. \ A |
20| 4 4 ] kx| ] 5 280,00p. &0 \ I \ I
21 A 3 a 4B 0 7 360,00p. 50
| 22| G 2 a 44 0 7 040,00p. \ I \ /
23| 7 1 100 3 65 Too0.00p | ° \ ] \ ]
| 24 | g 1] 65 43 22 1320,00p. 20
25| 3 0 2 7 D 2 400,00p. N N\ |/

26 10 3 a E] 0 6 240,00p. 0 oo T
Z 1 2 i T i} 4 960,00p. 12 3 4 58 B 7T 8 9 101112
| 28 | 12 1 100 40 0] 4 600,00p. MepuHog,

129 | Obwee 3HAYEHHE H3IOEPKEK 53 460,00p.
|30 |
|31

Puc. 4.11 — MogenupoBaHune cuctemsl ynpasrieHUs 3anacamm co CliydanHbIM

BpemMeHeM NMoCTaBKn

2. BbinonHute wMopgenupoBaHue, cuuTas,

4YTO BeJIMdnHa HeyaoBJ1IETBOPEHHOIO

cnpoca yunTbiBaeTcs B nocrieayroLume nepuogbl.

3. Paccmotpute cnyyan, korga obbem napTum — crniyvdamHasa BenunyMHa

AVCKPETHbIM 3aKOHOM pacrnpeneneHns

c

3HaueHue

98 99

100

101

BeposaTHoCTb

0,1 0,1

0,7

0,1




N3meHsis 3HadYeHMe MUHMManbHOro YPOBHA 3anaca M obbema 3akaszaHHOW
napTuu, onpegenute WX ONTUMasnbHble BenWYMHbIL (NPU KOTOPOWN U3OEPXKKM
MWUHUMAarbHBbI).
BbinonHuTe 10 3KCNEPUMEHTOB N paccymMTanTe BENUYUHDI:

e CcpefHee 3Ha4YeHue U3OEPXKEK,;

e CpefHee KBagpaTU4eckoe OTKNOHEHNE U3OEPXKEK;

e Cpe[HIo BENUYUHY AeduuymnTa ToBapa.
Mpegnonoxute, 4TO npexge, Yem ToBap OyaoeT OOCTaBfieH Ha cknapj, oTkyaa
COBEpLLAKTCA NPoAaXKu, OH NPOXOAUT ABa MyTU: OT 3aBoda-npousBoauTens Ao
onwxanwero KpynHoro ropoga H., ot ropoga H. 0o mecta HaxoxgeHus cknaga

(ropoa T.) (puc. 4.12).

Puc.4.12 — Cxema gocraBku ToBapa

Mpn aTOM BpemMsa [OOCTaBKU SBMSETCHA CNyYalHOW BESIMYMHOW C  OUCKPETHbIM

3aKOHOM pacnpeaeneHus.

3aKkoH pacnpeneneHns BpeMeHu A0CTaBKM OT 3aBoda-npoussoauTens Ao ropoaa H:

3HaveHue 5 6 7 8
BepoaTHocTb 0,2 0,3 0,35 0,15

3akoH pacnpegeneHns BpeMeHn oCcTaBku OT ropoga H. ao cknaga npogasua:
3Ha4veHve 1 2 3
BepoaTtHocTb 0,5 0,3 0,2




5. MMMTaLIMOHHoe MoaeinunpoBaHne ToproB U KOHKYPCHbIX
MexXaHn3mMoB
Toprn 3a npuobpeTeHne npaB Ha COOGCTBEHHOCTb WM 3a NpPeuMmyLlecTBa Mpu

npeaocTaBfieHNN yCcnyr SBNATCA BaXHbIM BUAOM AENCTBUN Ha (PMHAHCOBOM pPbIHKE.
Moa ayKumoHOM MOHMMaeTCa npoAa)ka M MOKynka TOBapOB WM yCnyr Ha NyGnMYHbIX
KOHKYPEHTHbIX TOprax, B MpoLecce KOTOpbIX yCTaHaBMMBAETCA UX KOHEYHas LieHa.
Hanbonee pacnpocTpaHeHHble Tunbl ayKUMOHOB npeacTaBneHbl Ha puc. 5.1.
MpeanoxeHnsa Ha npegMeThbl TOProB MOryT OOHOBPEMEHHO MOCTYMNalT OT NpoAasua U
nokynatens (ABYXCTOPOHHWA ayKUMOH), B MNPOTUBHOM Cfy4ae ayKUWOH SBMsieTCs
OLHOCTOPOHHMM. Ecnn Bce y4yacCTHUKM 3HAOT O MPeanoXeHusx Opyr Apyra, TO pedb
nget o6 oTkpbITOM (hopmaTte npeasioxeHus. MNpu 3akpbiToM hopmaTte npennoXeHun
NpeTeHaeHTbl He 3HaKT O NpeanoXeHun onmnoHeHTOB. LleHa Ha npegmeT aykuuoHa
MOXET M3MEHSTbLCSA NO ABYM CXeMaM: yBENMYEHME Ha Liar fnoTa (ecnu HavanbHas LeHa
3aHMXKEHa), CHWXKeHWe Ha Lwar noTta (HavanbHas uUeHa 3aBbiweHa). Kpome Toro,
ayKUMOHbl pasnuyatoTcsa no obbekTy noucka: nokynaTtenem ToBapa, MNOCTaBLUMKOB
ToBapa (obpaTHbiM aykumoH) (puc.5.2). Kpome nepeynucneHHbIX XapakTepucTuk
ayKUMOHbl OTNNYAKTCA NPOOOIDKUTENBbHOCTBIO (BpeMs NpoBeAeHUs (OUKCUPOBaHO,
nmbo HeT), MONUTMKOM YCTaAHOBIIEHUS LEHbl NpeamMeTa ayKuuoHa (CaMoe BbICOKOEe

npeanoXxeHne, BTOPOE CaMOe BbICOKOE NPearnoxeHne 1 T.4.) u ap.

AYKUMOH € nnaHnupyembiMu HenpepbiBHbI
Vickery MonnaHackuin | | AHFNUIACKWIA UHTEpPBaNnamm [BOWHOM
CONOCTaBNEHUSA 3asBOK ayKUMOH

Puc. 5.1 — Knaccugumkaumnsa Bngos ayKLUMOHOB



B)

Puc. 5.2— Tunbl aykuymoHoB: a) O6paTtHbin; 6) O6bIYHbIN; B) [ABOMHOWN

Takke ayKUMOH MOXeT ObITb 3NEKTPOHHLIM, T.€. MPOBOAUTLCA C MOMOLLLIO CeTH
NHTepHeT B pexume oHnanH. Cpean Hanbornee pacnpocTpaHeHHbIX ayKLNMOHOB MOXHO
HasBaTb www.ebay.com (puc.5.3), www.molotok.ru, www.auction.ru n gp.

Y4acTHUKM ayKUMOHA MOTyT UMETb pasfiuyHble cTpaterMm noBeaeHnsa: NCTUHHOIO
NpeanioXeHns (OpUeHTauuMs Ha NUYHYI0 OLEHKY), ClydYamHOro npennoxeHust (NUYHbIe
OLIEHKM TreHepupylTcsa cnyyanmHbiM o6pasom), KannaH (oxumaaHue nocnegHero
MOMeHTa ansa npegnoxeHus) n 1.4. OcobbiM cnyyaem sSBRsieTCs CroBop NpeTeHOeHToB.,
KOorda KOHKYPEHTOCNOCOOHble NpeanoXeHns  OTnpaBnseT nub OAWH  YneH
obpasoBaBLUENCA FPYNMbI.

B kauectBe XxapakTepuUCTUK ayKUMOHOB MOryT OblTb pPacCMOTPEHbl Takue
nokasatenu Kak u4uCro LiaroB, BpeMsi YCTaHOBMNEeHWs nobeguTtens, a Takke
3PPEKTUBHOCTb YCTAHOBIIEHHOM LIEHbI, KOTOPasi BblYMCAAETCA No hopmyre

Jluunaa oyenka nobedumens —Ycmanoenennas yena ayKyuoHa

Spgexmusrnocmo =
Jluunas oyenxa nobedoumerns


http://www.ebay.com/
http://www.molotok.ru/
http://www.auction.ru/

Puc.5.3 — AykumnoH ebay

CywectByeTr Teopus aykumoHoB [17], paccmaTpuBarowlass aHanuTuyeckoe
pelleHve OTAenNbHbIX 3afay: pacnpeneneHus pecypcoB, OLEHKa XapakTepuUcTuK 1 T.4.
Wcnonb3oBaHne MeToda WMUTAUMOHHOIO MOENUMPOBaHWA Npu  UccnegoBaHum
ayKLMOHOB 06yCnoBneHo criefyowmmmn aktopamu:

1. BospactaeT CrnoXxHocTb TOproB. MHOXeCTBO pasnu4yHbIX NpaBuil NPOBeELEHUA
ayKLMOHOB NPUBOAAT K TOMY, YTO OonucaTb MX B aHanuMTMyeckon dopme He
npeacraBnseTca  BO3MOXHbIM.  [losiBfieHMe  OaHHbIX  NpaBun  BbI3BaHO
CTPEMIIEHNEM OpPraHM3aTopoB MpPeaoTBPaTUTL CroBOP YYaCTHWMKOB U OTKa3 oOT
CBOMX NMpeanoXeHnn, Nony4YnTb MakcMManbHy Npubbins U T.4.

2. BO3MOXHOCTb uccrnegoBaTb MoBeAeHME YYaCTHUKOB C npeaonpeaeneHHbIMn
cTpatermsamMu. JTO peanuayeTcss C MOMOLLbIO CneuunarnbHbIX Nognporpamm,
UMUTUPYIOLLMX NPETEHAEHTOB ayKUMOHa.

3. lNonyyeHHoe nporpaMmHoe obecnevyeHne MOXeT OblTb NPUMEHEHO B Uenax
obyyeHuna mMeToamkam NpoBeSEeHNS ayKUMOHA, B KA4eCTBE TPEHAXKEPOB.

Cpean nogobHbIX nporpamm MoXHO HasBaTb Mmutpeng (C++) [18], JASA (Java)

[19], paboTy Steighlitz [20] v ap.


http://www.ebay.com/

[anee 6y,u,eT paccMmoTpeHa TexHoJorma mogesimposaHUA aykunoHoOB C NMOMOLLbHO

naketa Excel.

5.1 O6paTHbIN ayKLMOH

PaccmatpvBaembii  aykKUMOH WMeeT cnefylowme XapakTepUCTUKM  (MOXOXMM
ayKUMOH nNpoBOANTCA C LENbl MOCTaBKM TOBApPOB ANl TOCYAapPCTBEHHbIX W
MyHUUMNanbHbIX HYXA [21] n oTnu4aeTcs cnocobom pacyeTa wara, Befiv4MHa KoToporo
MOXET YMEHbLUATbCA NPU OTCYTCTBUM COrNaCHbIX NPeTeHAEHTOB):

e TOPrY HAYMHAKTCS C ONpeaerieHHO CTapTOBON LeHbl C ;

e poLEecC TOProB COCTOMUT M3 LIAroB, Ha KaXOoM M3 KOTOPbIX YYaCTHUKK
BblpakatoT nNnbo HeT cornacue ¢ NpeasioKeHHON LEeHOW;

e Ha KaxagoM nocnegywolwem LwWware CTOMMOCTb MpegMeTa  ayKuMoHa
YMEHbLUAETCA Ha BEeNU4YMHY, paBHyl0 d % HavanbHOW UeHbl (Wwar nota
cocTtaBnsieT d-C);

e B CNny4ae OTCYTCTBMSI NPETEHAEHTOB Ha TEKyLeM Luare ayKunoH cymTaeTcs
OKOHYEHHbIM.

Y4acCTHMKKN ayKLMOHa MMEIOT NNYHbIE OLlEHKM O npegmeTa Topros. B Tom cnyyae,
ecnm oO0bsBNEHHas LieHa Lara NpeBbIaeT UX OUEHKY, TO NMpeTeHAEHTbl BblpaxatoT
cornacue, a B NpOTMBHOM criyyae — HeT. [Mpegnonoxmm, 4to NMYHbIE OLEHKU UMEIOT
HOpMarnbHOEe pacnpefeneHne C napameTpamu: CpegHee 3HaveHve M, cpegHee
KBagpaTn4eckoe OTKIIOHEHWE o .

Ha puc.5.4 npeacraBneHo mogenupoBaHWe JaHHOro aykuuoHa Co cregyrolmmu
BXOOHbIMU AaHHbIMK: C =1000 py6.; d =3%; M =920 py6.; o=10 pyb6. 3Ha4veHus
NUYHBIX OLEHOK FeHepupyloTcs cneayowmmMm obpasom

C10=3$C3$7+$C3$8*((CNYNC()+CNHNC()+CNHYNC()+CNYNC()+CNYNC()+CINYNC(
)+CNYUNC()+CNYUUNC()+CIYUYNC()+CITUYNC()+CITHYNC()+CNYNC())-6).

LleHa aykumoHa Ha nepBOM Liare paBHa CTApTOBOW, @, HauyMHasi CO BTOpPOro,
paccyYnNTLIBAETCA MYTEM YMEHbLUEHUS MpeabiayLlen Ha war norta (B TOM criyyae, ecnm
AYKUMOH He ObIn 3aBepLUeH)

C16=ECNN(I115="HeT";C15-$C$5*$C%$4;"-").

lMoBeaeHme KaXkaoro y4acTHMKa CTPOUTCS B Cnydae 00bABNEHUSA HOBOW LiEHbI MO

crnegywulee cxeme
D15=ECITIN(C15<>"-";ECNN($C$10<=C15;"0a";"HeT");"-").
HakoHeu, B nocrnegHem ctonbue onpenenseTcs, OKOHYEH NM ayKUMOH, NyTemM

BbIMNCIIEHNA KONMMYEeCTBa COlMMacHbIX C npeunomeHHon LeHomn y4aCTHUKOB



I15=ECJTN(C15<>"-";ECNIU(CHETECNN(D15:H15;"0a")>0;"HeT";"da");"-").

WexogHble panHbie 1 050,008
CTapToEan ugHa 1000,00p. 1000000,
\ar noTta 0,03 950,000,
CpegHEE 2HAYEHHE 900,000,
JIM4HONA OUBHKKN 920,00p. 850,00p.
CKO AnuHOi oueHku 10,00p. 800,000, + T T T T
Homep y4acTHHES 1 2 3 4 5| 1 2 m:’;r 4 s
TuuHana oysHEa 916 54p. 91328p. 921 76p. 92121p.  B9456p |

o

ra

WunTauma aykunona

lWar aykunoHa Llena nota Cornacie y4acTHHKOB OkoH4aHKHe
[ 1 2 3 4 5 ayKuMoHa

1.000,00p. Ha Ha Ha Ha Ha Het

970 00p. Ha Ha Ha Ha Jat] Het

240 00p. Ha Ha Ha Ha Ha Her

910, 00p. Het Her Her Her Ha Het
§80 00p. Het Het Het Het Her Ha

[aalRa RTINS

PR TR Y R N N O e et el Bl Bl el

Puc. 5.4 — mutauusa obpaTHOro aykuuoHa, NpoBOAMMOrO C LeSibio Noucka

NOoCTaBLLUMKOB

3adauu

BbinonHuTe mMogenvpoBaHue, cuuTasi, YTO BEPOSATHOCTb BbIPaXEHUs cornacus
y4yacTHMKa C NpeanoXxeHHow ueHon pasHa P (P=0,9), T.e. He3aBMCUMO OT
NIMYHON OUEHKM MpeTeHOAEeHT MOXeT nepeaymatb, 3aHATb BbhKMOATENbHYIO
no3nuno n T.4.

PaccmoTpute cnegyowmin cnyyan crosopa y4acTHMKOB (HA30BEM €ro «co3gaHue
rpynnon nnn3mm yyactms»). Nyctb npeTeHaeHTbl ¢ Homepamu 1,2,3 BCTynunu B
CroBop Takum obpasom, YTo hakTU4ecKkn NpuHMUMaTb y4acTue B ayKunoHe byaet
NWWb yyacTHUK ¢ Homepom 1. OcTanbHbIM HeobXxoAMMO MKLb BbIPa3UTb
cornacue Ha nepBoM ware. [na 3TOro nuMyHaa oOueHKa YYaCTHMKOB MoA
HOMepamu 2 u 3 NpMpaBHUBAETCSA K CTapTOBOW LieHe. ['eHepupoBaHue NNYHON
OLEHKWN YyYaCTHUKa No4 HOMEPOM 1 He n3MeHsaeTCs.

PaccmoTtpuTte elle oguH cnyyam croBopa y4acTHUKOB (HA30BEM €ro «cosgaHue
rPYyNnon Unm3nn KOHKYpeHUMm»). 30ecCb COCTaB N OYHKLUN YH4ACTHMKOB rpynmbl
Takomn Xe, Kak 1 B npegblaywemM 3agaHun. [ycTb NUYHbIE OLEHKU YYaCTHUKOB C

Homepamu 1,45 pacnpegeneHbl paBHOMEpPHO Ha uHTepBane [920;950]. Torga




JINYHaA oueHKa y4YaCTHUKOB Mnong HoMepamu 2n3 reHepupyetcs CﬂyanIHblM

obpasom Tak, 4tobbl O, < 0,; O, <O,, Hanpumep, 13 nHTepsana [951;1000].

4. [lobaBbTe elle OAHOrO Yy4yaCTHMKA, KOTOPbLIN BblpaxaeT cornacue c
npeanoXeHHOM LEeHOMN B TOM Crlydae, eCriv OHa BbllLe ero JIMYHOW OLUEHKN U HeT
ApYrMx cornacHblx npeTeHAeHToB (T.e. >XOEeT HacTynfeHus nocnegHero
MOMEHTA).

5. lNpoeeante 10 akCnepnMEHTOB M paccynTanTe cnegyrowme BenmymHbl:

e CpefHee YMCIO LaroB ayKLMOHa;

e CpeaHee 3HauyeHue yCTaHOBIEHHOW LieHbl NpeaMeTa ayKLUMoHa.

5.2 TonnaHACKUM ayKUMOH

OTOT ayKUMOH MOMyYusi CBOe HasBaHue, MOCKOSbKY MCNOMb3yeTcs npu npogaxe
ToNbNaHoB B MonnaHanun (4aHHbIM MEXaHU3M Takke NPUMEHSAETCS Npu Npogaxe pblbbl,
Tabaka, CenbCKOXO35IMCTBEHHbIX MPOAYKTOB 1 NOAAEPXMBaeTCsa B aykunoHe eBay). Ero
OCHOBHbI€ NpaBuna:

e TOPrM HaYMHAKTCA C OnpederieHHOW CTapToBOM LUeHbl C, KOTopas
SIBNSAETCS 3aBblLLEHHON;

e [pOLLECC TOProB COCTOMT W3 LUAroB, Ha KaXOOM U3 KOTOPbIX YYaCTHUKK
BblpakaloT NMOO HET cornacue ¢ NpeanoXKeHHOW LLeHON;

e Ha KaxgoMm nocnegylolleM Lware CTOMMOCTb npeaMeTa  ayKuuoHa
yMEHbLUAeTCsl Ha BENUYNHY, paBHY d % HavanbHOW LEHbI;

e B Clly4yae OTCYTCTBUA MNPETEeHOEHTOB Ha TEKyLLEeM Llare aykuMoH cYnTaeTcs
OKOHYEHHbIM.

Kak u B npeablgyLlemM aykuMOHe, YHaCTHUKN UMEKOT SNIYHbIE OLLEHKM O npeameta
ToproB. [MpeTeHaeHTbl BblpaXatoT corfnacMe B TOM Cryyae, ecnu obbsBfeHHas LeHa
HMXe Wnx oueHkn. [lpegnonoXxmm, 4TO JUYHble OUEHKM UMEKT HopMmarbHoe
pacnpegeneHne c napameTpamu: cpegHee 3HadeHue M, cpedHee KBagpaTuyeckoe
OTKINOHEHNE o .

Ha puc.5.5 npeacraBneHo mogenupoBaHue JaHHOro aykuuoHa COo cregyrolmmu
BXOOHbIMU AaHHbIMK: C =1000 py6.; d =3%; M =920 py6.; o =10 pyb.

MO>HO yBMOETb, YTO YNCNO NPETEHOEHTOB HA YETBEPTOM LUAre paBHO YETbIPEM.
Ha npaktuke M3 HMX B kayecTBe nobeamntens BbibupaeTcst TOT, KTO Bblpa3un cornacme

nepBbIM.



FeHepaLu/l;l JINYHbLIX OLUEHOK W pacyeT 00bsBNEHHOM LeHbl IoTa 34ecb

BbIMOJIHAETCA TaK XKe, Kak 1 B npe,u,bl,u,yu.l,eﬁ 3ajave.

MNoBeaeHue y4aCTHUKOB oripefendeTca crneyrownMm BblpaXeHnem

D15=ECJTIN(C15<>"-";ECNN($C$10>=C15;"Oa";"HeT");"-").

A yCroBuse OKOH4YaHuA aykumnoHa MOXHO 3anncaTtb TakKum o6pa30M

I15=ECJTN(C15<>"-";ECIIU(CHETECNN(D15:H15;"0a")>0;"Aa";"HeT");"-").
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WexogHble gaHHEIe 1 050,00p.
CTapToEas LUeHa 1000,00p. 1 000,00p.
War nota 0,03 a50,00p. \
CpeaHes 3HaYEHKE
NUYHOMA OLEHKM 920,00p. 900,000,
CKO nu4HON oUEeHKI 10,00p. §50,00p. -
Homep yuacTHUKa 1 2 3 4 5 |
IM4HaA ougHKa 899 40p. 918.02p. 921.33p. 92373p. 92392p. |

(&)
w
=

WMHTaUnA aykumoHa
War aykunona | LleHa nota CornacHe y4acTHHKOB OkoH4aHHe

1 2 3 4 ] AYKLMOHa
1 000,000, Het Het Het Het Het Het
970,00p. Het Het Het Het Het Het
940,00p. Het Het Het Het Het Het
910,00p. Het Ha Ha Ha Ha Na
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Puc. 5.5 — MogennposaHue ['onnaHackoro aykumoHa

3adauu

BbinonHuTe mMogenvpoBaHue, cuuTasi, YTO BEPOSATHOCTb BbIPaXXeHUs cornacus
y4yacTHMKa C nNpeanoXeHHon ueHon pasBHa P (P =0,95), T.e. He3aBMCMMO OT
MIMYHON OLEHKM MpeTeHOAEeHT MOXeT nepeaymaTtb, 3aHATb BbhKMOATENbHYIO
no3nunio n T.4.

PaccmoTpute crnydam croBopa yYacTHMKOB, Ha3blBaeMbl «CO3gaHWe rpynmnon
UN3unm y4actusa» (cm. obpaTtHbIA ayKuMOH BTOPYO 3agady). B croBop BCTynunm
npeTeHAeHTbl ¢ Homepamun 1,2,4 Takum o6pasom, 4YTO (hakTUYeckn NpMHUMaTb
yyacTme B ayKLMOHe ByaeT Nulb Y4acTHUK C HOMEPOM 2.

PaccmoTpute crnydanm croBopa yYacTHUKOB, HasblBaeMbl «CO34aHWe rpynrnon
UN03UN KOHKYPEHUUM» (CM. oOpaTHbIi ayKuMOH TpeTbko 3agady). CocTtaB
PYHKUMM YYaCTHUKOB rpynnbl TakOW e, Kak WU B npegpbiaywemMm 3agaHuu, a
NMNYHbIE OLEHKM Yy4aCTHUKOB C HOMepamu 2,3,5 pacnpegernieHbl paBHOMEPHO Ha

nHTepsarne [910;945].



4. BknouuTe elle OOHOrO0 y4YaCTHMKA W YCTaHOBUTE €ro JfMYHYK OLEHKY TakuM
obpa3som, 4ToObl 3TO ObINO MakcMMarbHOe 3HadYeHue, Npu KOTOPOM OH Bceraa
O6yneT nobegutenem.

Paccuntante a(p(peKkTMBHOCTb YCTaHOBMNEHHON LeHbl NpeameTa ayKunoHa.
MpoBegunTe 10 aKCNEPMMEHTOB U paccynTanTe criefyoLme BENNUYNHbI:
e CpeaHee YMCho LaroB ayKkLUnoHa;

e (CpeaHee 3Ha4yeHune yCTaHOBJ'IeHHOIZ UeHbl npeamMmeTa ayKunoHa.

5.3 AHIMIMUCKNIM ayKLUOH

AHIMMACKNA TUM ayKUMOHA 4acTo MCMNoSib3yeTca Mpu npodaxe aHTUKBapPHbIX
n3genun, npegMeToB MUCKyccTBa M T.4. (Hanpumep, ayKuuMoHHbIMM aomMamu Sotheby's,
Christie's n Phillips). MNpu Takom aykuMoHe Ha3Ha4yaeTcsl HeKoTopas MUHUMarnbHas LeHa
C , NOCre Yero NOCTynaktT 3asiBKN YH4ACTHUKOB, KOTOPbIE HE AOIKHbI BbITb HUXe C .

YYacTHUKN C NUYHBIMW OLEeHKamMM O OTNPaBfiSAOT 3asBKy B TOM Cryyae, ecnu
TeKylllee MakcMmaribHoe MpeasioXeHne Huke Ux oueHku. [Npeanonoxum, 4To 3a
paccmaTpuBaeMbli nepmrod NOSBUNOCh N Kenarwmux npuobpecTtn npegMeT ayKumoHa.
MX nuyHble oueHKn MMEeT HopMarnbHoe pacnpegeneHve c napameTpamMmu: cpefHee
3HayeHne M, cpefHee KBagpaTudyeckoe OTKNOHeHWe o. Bpemsa wmexay
NOCTYMMNEeHUssMMU  OBYX MpPeTeHOEeHTOB  SABNAeTCA  CryyYyarMHOW  BENWYUMHOM  C
nokasaTesibHbIM 3aKOHOM pacrnpefernieHns U cpegHUM 3HadeHnem CT .

MopenupoBaHue AHIMMMNCKOro aykuuoHa npencTtaBneHo Ha puc.5.6. lNpu atom
ObIfn UCNONb30BaHbI crieaylolme BXodHble AaHHble: N =5; € =900 py6.; M =970 py6.;
o =10 py6.; CT =20 MUH.

(eHepaums INUYHLIX OLEHOK 3[eCb BbINOJHAETCH TakK Xe, Kak U B npegbiayLien
3agade. Bpemsa noctynneHus nepBon 3asiBKMU paccynTbiBaeTca no oopmyre

C15 =$C$10-$CII*LN(CITHNC()).
[anee, MOMeHTbI NOCTYNMNEHNA 3aABOK ONPeaeniatoTCa BblpaXeHnem
C16=C15-$CSI*LN(CJTHUC()).
lMoBegeHVe y4aCTHWKOB, BblpaXxawlleecss B OTNpaBke 3asiBKM 5MbO HerT,
CTPOMUTCSA MO CriegytoLen cxeme
E15=ECJIN(D15>=C4;"0a";"HeT")
E16=ECJ/IN(D16>=3$C%$4;ECNN(D16>F15;"0a";"HeT");"HeT")
T.e. ons cornacus nepBoro npeTeHgeHTa HeobxoouMmo, 4TOObl ero nnyHas

oueHka ©Obina BbllWEe MWHMMANbHOM LUEHbl, a 3asBKM OCTallbHbIX y4aCTHMKOB


http://en.wikipedia.org/wiki/Sotheby%27s
http://en.wikipedia.org/wiki/Christie%27s
http://en.wikipedia.org/wiki/Phillips

CpaBHMBAKTCA C TEKYLLUMM MaKCUMallbHbIM MpeannoxeHnem, KoOtTopoe B CBOKO o4vepeb
paccuuTbiBaeTcs creayowmnm obpasom
F15=ECNN(D15>=$C$4;D15;0)
F16=ECNN(U(D16>=$C$4; D16>F15);D16;F15).

WexoaHeie 4 985,000,

MuHAMaNEHaA LeHa 900,00p. 980,000

Cpe,u,Huee SHaYeHHe 375,005,

NUUHOR OUEHKM 970,00p. 370,00 f
CKO nuyHoR oueHkn 10,00p. by
CpegHee BpemMA MEXay 568 0. A
NACTYNAEHHEM {UACTHUKDE 0:20 S80.00p. j ' ' ' ‘
Havano oTc4eTa BpeMEHK 9:00

=]
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MuuTaunA AHIMKUACKOTO ayKuMoHa

H0|.|e|) y4acTHHKa Bpel.lﬂ nocrynneHusa NMuunan OuUeHKa 0TI'I|).]BI(.] 3AABKM Tel«yuj.ee MaAKCHMaANbHOE
npeanoKe HHe

2:01 970, 14p. Ha 970, 14p.
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9.08 963,57p Het 970, 14p.
977 O8p. Oa 977.08p.
ERN 980,67p. Oa 980,67p.
926 965 ,04p Het 980,67 p.
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Puc. 5.6 — MogennpoBaHne AHIMUMCKOro ayKumoHa

PaccmoTpeHHbIn cnyyanm aBndetcsa Hambonee MpoCTbIM, MOCKOSMbKY 3asiBKu
YYaCTHMKOB pPaBHbl fIMYHBIM OLlEHKaM W MO3TOMYy OTNPaBAsTCA NUWb OAWH pas. B
bonee CrNOXHbIX BapMaHTax y4aCTHUKM HaYMHAKOT TOPrM C MUHUMAITbHOW LieHbl, nocne
Yyero, OUEHMB cUTyauuto, OTNPaBnAlOT Bonee BbICOKME NpennoXeHns (HO He Bblle KX

FINYHOW OLLEHKN).

3adayu

1. PaccmoTpuTe cuTyauuio, Korga B ayKuMoHe npuHUMaeT Yyyactue [Ba
KOHKYpUMpYIOLWNX NpeTeHaeHTa (cornacHble ¢ MuUHUManbHOW LeHon). lNepBas
OTNpaBneHHas 3asBKa ydacTHWKa paBHa MUHUManbHOMW LeHe C . 3aTtem Opyrou
npeTeHOeHT OTNpaBnseT CBOK 3asiBKy, KOTOpas paBHa CyMMe TeKyLlero
MaKCUManbHOr0 MNPeasIoKEeHUs W CryYanHoOro npupaweHus, paBHOMEPHO
pacnpefeneHHoro Ha uHTepsane [a;b] (ecnu nony4YeHHoe 3Ha4yeHue He Bbille
ero nMYHon oueHkn) n 1.4. MNpumute cnegyrowme mcxogHole aHHble: € =900
py6., M =980 py6.; o =10 py6.; CT =20 MWH.; a =15; b =25.

PeweHue



MogpenupoBaHne npeactaBneHo Ha puc.5.7. FeHepupoBaHMe NNYHBbIX OLIEHOK U
BPEMEHWN NOCTYNMEHMS 34EeCb BbINOSTHEHO TEM e cnocobom, Kak n Ha puc.5.6.
Pa3smep nepBoi oTNpaBneHHON 3as8BKWU paBeH MUHUManbHOW LieHe, a Ha4ynHas
CO BTOPOW paccuymTbiBaeTcsa no gpopmynam
E18=ECJIU(E17<>"-";ECNIU((E17+(15+D18%*(25-15)))<=C12;E17+(15+D18*(25-
15));"-");"-")
E19=ECJIN(E18<>"-";ECIIU((E18+(15+D19*(25-15)))<=C11;E18+(15+D19*(25-
15));"-");"-")

nT.A.
Tekywiee  MakcumanbHOe  MpeasfioKeHne paBHO  pa3Mepy  MocrneaHeu
OTNpPaBfIEHHON 3asIBKMU.

F17=ECITN(E17<>"-";E17;0).

Microsoft Excel - Urpa¥ragakducno. xls g@g|
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I WexogHble nanHbie 360,00p.
| 4 | MUHMMANEHAA UeHa 900,00p. 960,00p.
| 5 | CpefHee 3HaYEHHE 240,00p.
B | NWYHOA OLUEHKK 980.00p. 920,00p.
| 7| CKO nu4Hol aueHkm 10,00p. 900,00p. e Marmaneroe
8 | CpefHee Bpema Mexagy 88000
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Puc. 5.7 — mntauma AHMMMUCKOro ayKumMoHa npu y4acTnumn ABYyX KOHKYPUPYHOLLNX

npeTeHaeHToB

2. TlycTb TpeTuin y4acTHUK He pacnosiaraet [aHHbIMM O LEHHOCTUM npeameTa
aykumoHa M Nno3TOMYy roriaraeTca Ha MHeHue NepBoro npeTeHgeHTa: ecnu
nepBbIN  Y4aCTHUK OTMpaBnseT 3asiBKy, TO TpeTurM Toxe OThnpaBnser ee

pa3mepom Ha 10 py6. 6onbLue, B TPOTUBHOM Criy4yae UrHopupyeT TOpri.



3. BbinonHute mMoagenupoBaHue, cuMTasi, YTO BEPOATHOCTb BbIPaXXEHMS cornacus
y4yacTHMKa C npegroXeHHon ueHon pasHa P (P=0,92), T.e. He3aBUCMMO OT
MIMYHON OLEHKM MpeTeHAEHT MOXeT nepeaymaTtb, 3aHATb BbhKMOATENbHYIO
no3nunio n T.4.

4. BbiNnONHUTE MOAENMpPOBaHWE, €CNN YCrOBMEM OKOHYaHWSA ayKuMOHa SABMsieTCS
NnocTynfieHne npeasiokeHus npesbIlarwero UM paBHoro CMax (CMax =980
py6.). Onpegenute, OyaeT nM 3aKOHYEH aykuMoH npu noctynneHun 10
YYaCTHMKOB.

5. PaccmoTpute cnydan, Korga NUYHblE OLEHKU YYaCTHMKOB (MPeanonoXum, YTo
OHW MpuHagnexaT K HeKOTOpbIM ABYM rpynnam) reHepupyrTcs C pasnnyHbIMU
napameTpamu pacnpegeneHums. MNycTb NUYHbIE OLEHKM YY4aCTHMKOB C HOMepaMu
1,2,5 pacnpeneneHbl paBHOMeEpPHO Ha uHTepBane [960;985], a octanbHbIX — Ha
nHtepsane [900;920].

6. Bkniounte elle OOHOrO yyacCTHWKA M YCTAHOBWUTE €ro JIMYHYIO OLEHKY Takum
obpasom, 4yTobbl 3TO ObLINO MUHMMANbHOE 3Ha4YeHue, Npu KOTOPOM OH Bcerga
Ooynet nobegurtenem.

7. TpoBeguTte 10 aKCNEPUMEHTOB M paccynTanTe cnegyrome BenmymHbl:

e cpefHee 3Ha4yeHue npeanoxeHuna nobegurens;

e cpeaHee BpeMs NPOBeAEeHUs ayKLMOHa.

5.4 AykuunoHbl Vickery n FPSB

B aykumoHax Vickery n FPSB ncnonb3ayeTtcs 3akpbiThii popMaT NpoBeLEHMs, T.€.
YYaCTHMKM HE 3HAKOT O NPeanoXeHUAX ONMOHEHTOB (Tak YTO, CUTyauum, Korga y4acTHUK
npu OTNpaBKe 3asiBOK ONUPATbCS Ha OLEHKM OPYrUX NpeTeHOEeHTOB, BO3HUKHYTb He
MOXeT). B KOHUe aykumoHa MOCTynuBLUME 3asBKM CPaBHMBAKOTCA, W BbIUrpbiBaeT
YYaCTHUK C HauBbICLLIMM npegnoxeHunem. OTnuune mexay aykumoHamm Vickery n FPSB
3aknyaeTca B ToMm, 4to nobeautens B aykumoHe FPSB (First Price Sealed Bid —
3aKpbITbI ayKUMOH MEepPBON LiEeHbl) NAaTUT 3asiBMIEHHY0 CyMMYy (MCNONb3yeTcs, ecnu
oXupgaeTcs HebomnblIoe KOMUMYECTBO YYaCTHMKOB, Hanpumep, npu  3aknyeHun
KOHTPaKTOB Ha BbINOSTHEHNE CTPOUTENbHbIX paboT), a B Vickery — BTOpyt0 MO BENMYNHE
camyio 6onbllyl0 CyMMYy (YTO CTUMYNUPYET 3asBNATb CBOK pearlbHYyK OLEHKY, a He
3aHKEHHYI0).

3adayu
1. BbeinonHute mogenupoBaHue aykumoHoB Vickery n FPSB ucnonb3ysa cneayrowue

McxogHble pOaHHble.: 4YUCIo Y4YaCTHUKOB K =5; T§nW4YHble OUEHKN uMelT



HOpMarnbHOE pacnpegeneHve ¢ napameTpamu: cpegHee 3HadeHne M =950 pyb.;
cpegHee keBagpatudeckoe OTKIoHeHne o =20. CpaBHUTE MOMyYeHHble LeHbI
COEeroK.

2. PaccmoTtpute cniyyan, Korga BepOATHOCTb OTMAPaBKM 3asiBKM  KaxdblM U3
yyacTHukoB pasHa 0,9 (Hanpumep, 3Ta BenMYMHA MOXET XapaKkTepu3oBaTb
CTeneHb 3anHTepPeCcoBaHHOCTU B JaHHOM ToBape).

3. lpoBegute 10 3KCNEPUMEHTOB N paccynTanTe criegyolme BeNMYNHbI:

e  CcpefHee 3Ha4yeHue YCTaHOBIIEHHON LeHbl NpeaMeTa ayKUMOHa;
e  CcpefHee KBagpaTMyeckoe OTKNOHEeHMEe YCTaHOBMEHHOW LeHbl npeameTa

ayKUMOHa.

5.5 finoHCKMM ayKUMOH

B oTnuume oT AHMMIACKOrO aykumoHa, pPacCMOTPEHHOro Bbiwe, B SAMNOHCKOM
ayKUMOHE TOpPrM HauMHaKTCA C 3aHWKEHHOW UeHbl C, KOTopasi MNOCTENeHHo
yBENMYMBaAETCA Ha BEMNYMHY Liara, paBHOro d % HavanbHOW LieHbI.

Y4YacCTHUKN C NNYHBIMU OLEHKamMu O BblpaxarT corfiacme B TOM Criyvyae, ecnu
00bABMNEHHAs UeHa HWKe UX OueHkW. [peanonoXxum, 4YTO NIUYHbIE OLEHKN MMeroT
HOopMarbHOe pacnpefeneHve C napameTpamu: cpefHee 3HayeHue M, cpefgHee
KBagpaTuyeckoe OTKITOHEeHUe o . AyKUWOH 3aKkaH4MBaeTCs Nnpu OTCYyTCTBUM Y4aCTHUKOB,
COrfacHbIX C LLleHOW, NpeaSyIoXKeHHOM Ha TeKyLLeM Luare.

MogennpoBaHue ANOHCKOro aykumMoHa npeacraBneHo Ha puc.5.8. MNpu aTom 6binu
ncnonb30BaHbl criegyowime BxogHble AaHHble: C =900 py6.; d =3%; M =970 py6.;
o =10 pyb6.

leHepauMs NUYHBIX OLEHOK 3[4eCb BbINOSHAETCA TaK Xe, Kak U B npeablayLuen
3agave. LleHa nota, HaunHasa co BTOPOro Lwara, BblYMcnseTcs no popmyrne

C16=ECNN(115="HeT";C15+$C$5*$C%4;"-").
[MoBegeHve NnpeTeHOEHTOB MOAENUPYETCH Takke Kak 1 B [onnaHackoM ayKumnoHe
D15=ECJIN(C15<>"-";ECNN($C$10>=C15;"Oa";"HeT");"-").
HakoHel, 3anuwiem ycrnoBme OKOHYaHUS TOPros
I115=ECJITN(C15<>"-";ECITU(CHYETECIIN(D15:H15;"0a")>0;"HeTt";"Oa");"-").
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I'lcxo,n,uhle AaHHble 1 050,00p.
CTapToEan LeHa 900,00p. 1000,00p.
War nota 0,03 250 ,00p.
CpefsHes sHaNEHME 900,00p.
TM4HOR OLEHKM 970,00p. 850 00p
CKO nu4HOH oueHkK 10,00p. &00.00p. < i i i i '
Homep y4acTHHka 1 2 3 4 ) | 1 2 UJSar 4 5
TuyHaA oueHka 957 A1p. 95912p. 977 57p. 989.19p. 968 77p. |

Wuntaunn AnoHckoro aykumona
War aykumona Llena nota CornacHe y4acTHHKOB OKkoHYaHHe

[ 1 2 3 4 5 AYKUMHOHa

900,00p. Ha Ha Ha Ha Ha Het
927 00p. Ha Ha Ha Ha Ha Het
954 ,00p. Ha Oa Ha Oa Ha Het

981,00p Het Het Het Ha Het Het
1008 00p Het Het Het Het Het Na

o0 k= LR =

Puc. 5.8 - MogennpoBaHne ANOHCKOro ayKumnoHa

3adauu

BbinonHute mogenupoBaHne AMOHCKOro aykuuoHa, cYMTasd, YTO BEPOSAITHOCTb
BbIpa)XeHUsi Cornacusa yyacTHUKa C NpeanoXeHHon ueHon pasHa P (P =0,85),
T.€. HE3AaBMCUMO OT JIMYHOW OLEHKW NpeTeHOEeHT MOXeT nepegymatb, 3aHATb
BblXuAATENbHY NO3MLMIO U T.A.
PaccmoTpute crniydam croBopa yYacTHUKOB, Ha3blBaeMbl «CO3aHue rpynnown
UNM3MM  yyactusay» (CM. ronnaHOCKMM aykuMOH BTOpyk 3agady). B crosop
BCTYNUNU NpeTeHAeHTbl ¢ HoMepamu 2,34 Takum obpasom, 4TO hakTMYecKu
npuHUMaTL y4acTue B ayKuMoHe ByaeT Nullb y4acTHUK C HOMepoMm 3.
PaccmoTpute crnyvam croBopa yYacTHWKOB, Ha3blBaeMbl «CO3aHue rpynnown
UN03UN KOHKYPEHLUMM» (CM. FONNaHACKMIA ayKUMOH TpeTbio 3agadvy). CoctaB m
PYHKUMM YHaCTHUKOB FPYNMbl TAKOM Xe, Kak U B NEepBOM 3afaHuu, a Nn4Hble
OLleHKM YyyacTHMKOB C Homepamn 1,3,5 pacnpegeneHbol paBHOMEPHO Ha
nHTepsarne [960;985].
OnpegenuTte 3aPEKTUBHOCTb YCTAHOBIIEHHOM LIEHBI MpeaMeTa ayKLMoHa.
BkntounTte elle OQHOro yvacTHMKA M YCTAHOBUTE €ro SIMYHYK OLIEHKY TakuMm
obpasom, 4yTobbl 3TO ObINO MUHMMAnNbLHOE 3HayeHue, NpU KOTOPOM OH Bceraa
6ynet nobegutenem. C Kakon OLLEHKOW y4acTHUK Bceraa byaet B npovrpbie?
MpoBeanTe 10 aKCNEpPMMEHTOB N paccuynTanTe cneaylowme BeNNYnHbI:

e Cpe[Hee YMCIo LWaroB ayKLMOHa;

e (CpepgHee 3Ha4dyeHune yCTaHOBJ'IeHHOI7I LUeHbl npeamMeTa ayKunoHa.



5.6 AYKLMOH C pe3epBUpPOBaHHOMN LIeHOMN

B aykuMoHe C pe3epBMPOBAHHOWM LIEHOW MNpogaBeL, HasHa4yaeT MUHUMMAaIbHYHO
LEeHy, MO KOTOPOW OH FOTOB MpodaTb TOBap, OA4HAKO MOKynaTenu He 3HalT O HeMn.
AnuTenbHOCTb Takoro aykuMoHa dukcupoBaHa (B 3TO BpeMs YYaCTHUKM MOTyT
OoTNpaBnATb CBOM 3asBKM). [1ns Toro 4tobbl cocToAnach caenka no OKOHYaHU TOProB
MaKcumarnbHoe npeasioKeHne OOIMKHO MNpPeBbIWaTb UK ObiTb paBHLIM Ha3HaAYeHHOM
LueHe npogaeua. Ecnu camble BbiCOKME NpeanoXeHus oTnpaBusio ABa yd4acTHMKa, TO U3
HUX BbIUFPLIBAET CaMblil paHHWUI (Tako MexaHM3M Npoaaxu ucrnonb3yeTtcs B eBay).

Takum o6pas3om, oTnMuMe OT AHIMUACKOTO ayKLUMOHa 3aKni4vaeTcsi B TOM, YTO
nocrne 3aBepLleHMs1 TOProB Y4YaCTHUK C MaKCUMarbHbIM NPEeasIOKEHUEM MOXET He
3aKNYMTb COENKY, ECNN €ro 3asiBKa HUXKe OLIeHKM NpoaasLa.

BoinonHum  vmutaumo  cnegywowmm - obpasom  (puc.5.9) (He Bygem
paccMaTpuBaTb MOCTYNNEHNE KaXaon OTAENbHOWM 3asBKM, Kak 3TO ObIfo BbIMNOSIHEHO B
AHIMMUCKOM ayKumoHe). MNpeanonoXxmMm, YTo 3a paccMaTpuMBaeMbI Nepuroa B ayKUMOHe
y4yacTBOBasio 4yeTblpe MpeTeHAeHTa, KOTopble Xenanu npuobpectn NATb pasnuyHbIX
TOBapOB. JIMYHbIE OLIEHKM YYaCTHMKOB, >Xenawwmx npuobpectn ToBapbl, ABMSOTCHA
CNyYalHbIMW BenMYMHaMM C paBHOMEPHbLIM 3aKOHOM pacnpefeneHus, napameTpbl

KOTOpbIX NpuBeaeHbl B Tabnuue 5.1.

Tabnuua 5.1 - paHuuUbl MHTEPBANOB JINYHbIX OLLEHOK Y4aCTHMKOB

Homep ToBapa | HWkHAS rpaHuua wHTepBana, | BepxHsas rpaHvuya  wHTepBana,
pyo. pyo.

1 900 950

2 1000 1500

3 500 600

4 2000 2300

5 10000 15000

MogenupoBaHMe  §NUYHbIX  OLEHOK  BBIMOJNIHAETCA  COMfacHoO  crnocoby
reHepUpPOBaHUSI CryyYaHOW BENUYMHbI C PaBHOMEPHbLIM 3aKOHOM pacrpeaeneHus,
Hanpumep, ANns nepBoro Toeapa

E8=900+CN4YINC()*(950-900).




YcTaHOBNeHHble NPOAaBLOM MUHUMAarbHbIE LeHbl cocTaBnaoT 945, 1500, 560,
2250, 13000 py6. ansa 1-5 ToBapoB cOOTBETCTBEHHO. [lpeanonoxum, 4To cTapToBas
LeHa 34ecb He npegycmaTpyBaeTcs.

WTak, npeacTtaBneHHbI  Mpouecc MOAENUPOBaHMSA  BKMKOYAEeT  dTanbl:
onpegeneHme MakCUMarnbHOro npeasiokeHnss no AaHHOMYy TOoBapy W NpOBEpkKa,
yOOBNeTBOPSIET NM 3Ta 3asiBKa YCMNOBUIO NpoAasLa, HanpuMmep, 4ns nepBoro ToBapa

D18=ECJIN(MAKC(E8:H8)>=18;"0a";"HeT").

A | 8 [ ¢ | o [ E | F [ & [ H | [ 4 [ K [ L

3aABKH Yy4AcTHHKOB CueHka

Homep y4acTHHES 1 3 3 4 nponaeLa
Haomep

QLT

53506p. | 94323p. | 904 46p. | 947 Gop. 945,00p.
118526p. | 146571p. | 138839p. | 1058 65p. | 1500,00p.
SB349p. | 52777p. | A0B23p. | 56601p. 560,00p.
226217p. | 2299 25p. | 204229p. | 2001 46p. | 2 250,00p.
10 368,79p. |12 300,05p.| 14 210,72p. |13 831 ,23p.| 13 000,00p.
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Puc.5.9 — MogenupoBaHue aykunoHa ¢ pe3epBUpOBaHHOWN LIEHOW

3adauu

1. PaccmoTpuTe npouecc npogaxu ogHoro tosapa. Cumtad, 4yTo Bpems Mexay
cocegHMMM OBYMA  MOKynaTtensMu  SBMSETCA  CNyYaMHoOW BENUMYUHOW  C
rnokasaTernbHbIM 3aKOHOM pacnpegeneHus (cpegHee 3HadeHve CT7 =30 MUH.)
onpegenuTe Bpems oTNpaBkn 3asBKN NOCNeOHUM YH4aCTHUKOM.

2. BblinonHuTe mMogenvpoBaHWe, cyUTasl, YTO BEPOATHOCTb BbIpaXeHusi cornacus
yyacTHMKa C NpenrioXeHHOM UeHon (He3aBMCMMO OT pa3Mepa €ro NM4YHOW
oueHkn) paBHa P (P =0,94).

3. lMNpu «kakomn OLlEHKE nepBOro TOBapa npogaBLOM (He3aBUCMMO OT
CrEHEPUPOBAHHOIO 3Ha4YeHUsi NMYHOW OLEHKM Y4acTHUKOB): a) nobegutenb
TOYHO 6yaeT HanaeH, 6) nobeguTtens HangeH He ByaeT?

4. TlycTb NOsIBUNCA eLle OOUH NPeTEeHAEHT, XenatLwmi npuobpecty nepsbI TOBap,

C nuyHonm oueHkon 945 py6. PaccumTtante BEPOATHOCTb TOrO, YTO OH CTaHeT




nobegutenem (aona 3Toro cHavana nposeante 10 3KCNEPUMEHTOB, MU
onpegenuTe, B CKOMbKUX N3 HUX AAHHbIN YY4aCTHUK BbiUrpan).
5. lposeaute 10 3KCNEPUMEHTOB N paccumuTanTe crieqyoLlmne BeNUInHbI:
e BEpPOSTHOCTb TOro, 4Yto nobeautens He OyaeT HangeH (N0 Kaxgomy
TOBapy);

e (CpeaHee 3Ha4yeHune yCTaHOBJ'IeHHOIZ UeHbl npeamMeToB ayKUMOHa.

5.7 AyKUNOH ¢ (puKCMpoOBaHHOU LIEHOMU

B aykumoHe omkcnMpoBaHHOW LieHbl NpoAaBeL, HasHavyaeT onpegeneHHyo ueHy C
N NepBbIN YYaCTHUK, KOTOPbIA C HEW cornacurncd, BbivrpbiBaeT. [aHHbIN MexaHU3Mm
4acTO UCNOMb3YyeTCs, a ero onuma nNpeasioxeHna HasbiBaeTcs “Buy It Now”.

Bpemsi oTnpaBkuM 3asiBKM NPETEHOEHTOM SBMAETCA ClyyYyanHOW BENUYMHOM C
nokasaTesibHbIM 3aKOHOM pacrnpegeneHus (cpegHee 3HayeHue paBHO CT ). Kaxabin
y4YacTHUK pacrnonaraet CBOeW SIMYHOM oueHkou O . [Npeanonoxum, 4to aTa BenmymHa
MMeeT HopManbHOe pacnpedeneHne ¢ napameTpamu: cpeaHee 3HadeHne M , cpegHee
KBagpaTuyeckoe OTKNOHEeHME o . AYKUMOH 3akaH4YMBaeTCs Mpu NOCTYNSeHMM nepBown
3a4BKN, NN4YHAs OLEHKa KOTOPOW MpEeBbIlIAET UMM paBHaA Ha3HA4YeHHOW MpPOAAaBLIOM
LeHe.

Ha pnc.5.10 npeacraBneHo mogenvpoBaHne aykumoHa ¢ (OUKCUMPOBAHHOW LIEHON.
Mpn aTOM BbLINM UCNONb30BaHbI CreayLlne BXoAHble AaHHble: C =972 py6.; M =970
py6.; o=10 pyb6. , C7=20 MuWH., BpeMs Hadana aykumoHa - 9:00, uwmcno
npegnonaraemMbiX y4aCTHMKOB PaBHO NATH.

"eHepaums NNYHbIX OLEHOK U BPEMEHM MOCTYNSIEHMS 34€Ch BbINOSTHAETCA TaK Xe,
Kak 1 Npu UMUTaLUN aHIIMNCKOro ayKUMOHa.

YcnoBue OKOH4YaHMsI aykumoHa (OTnpaBKM 3asiBKM) MOXHO 3anucaTb crnegyrowum

obpasom
E16=ECNN(D16="-";"-";ECNN(D16>=$C%4;"0a";"HeT")).
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Puc. 5.10 — MogenupoBaHue ayKunoHa ¢ (opnKkCMpoBaHHOWN LiEeHOM

3adauu

[MycTb C BEpOATHOCTbIO POmx nobeguTernb MOXET OTKasaTbCs OT 3aKIYeHUs
coenkn. Kak 6ygeT BbIrmggeTb npouecc MoAenupoBaHWs C y4eTOM [AaHHOro
cobbITns, ecnn POmx =0,97?
BbinonHuTe mMogenvpoBaHue, cuuTasi, YTO BEPOSATHOCTb BbIPaXXeHUsA cornacus
yvyacTHMKa C NpenrioKeHHOMW ueHou (He3aBMCMMO OT pasmepa €ero Jfmn4HoOm
oueHkn) paBHa P (P =0,95).
N3meHnTe nporpammy, npegnonaras, YTo B TOM Clny4yae, ecnun B TedeHne 1 yaca
He MOCTYNUITO HUKAKMUX HOBbIX 3asIBOK, TO @YKLUMOH CYHMTAETCH OKOHYEHHbIM.
Ecnn HOBbIM y4acTHUK (Kpome Tex MATU, KOTopble NMpedyCMOTpeHbl B 3agadye)
npubbIn Ha aykumoH B 10:00 n MEET NMYHYIO OLEHKY, paBHYyt0 972, TO MOXET nn
OH B A4aHHOW cuUTyauum ctaTb nobegutenem?
MpoBeanTe 10 aKCNEpMMEHTOB N paccynTanTe cneaylowme BeNnUIYnHbI:

e BEpOSITHOCTb TOro, 4YTo NobeauTens He OyaeT HanaeH;

e CcpegHee 3HavyeHMe BpeEMEHU MpoBedeHus aykuuoHa (ans  Tex

peanusauun, B KOTOpbIX Obin HangeH nobegutens).



5.8 Kutanckum aykumoH

B ocHoBe Kutanckoro aykumoHa nexuTt rotepes. YYacTHUKM nokynawT bunetbl
(KoNM4ecTBO He OrpaHMYeHO), KOTOopble AalT LWaHC BblUrpaTb Kakon-rnvbo npeamer,
nocrne 4yero nNoMeLLarT UX B KOP3UHY (UM OpYyron Kakom-nmbo KOHTEWHepP), CTOALLYHO
nepep xxenaemMmbiM ToBapoM. B 3akntodeHne aykumoHa u3 KOp3uHbI U3BIIEKaeTCsa Kakou-
nnbo dunet 1 nobeauTenem cTaHOBUTCA ero Bnageneu,.

B camom npocTtom BMAEe MOAENUMPOBaAHME MOXHO NpPeaAcTaBUTb CrieayroLwmm
obpasom (puc.5.10). MNycTb 4ncno npegmMeToB aykUMOHA paBHO ABYM, a KONMYECTBO
y4yacTHUKOB - TpeM. Kaxgbli M3 y4yaCTHMKOB [fd9 po3birpbilla MnepBoro ToBapa
npuobpen no ogHomy GuneTbl, a Ans NosiyYeHuMs BTOPOro ToBapa MepsBbi, BTOPON U
TPeTU NpeTeHOEHT KyNUnNn OA4uH, ABa U HOMb BMNETOB COOTBETCTBEHHO.

M3Bne4veHne Guneta nu3 KOp3uHbI ABMSIETCA CriydanHbiM cobbiTnemM. BeposaTHOCTb
yyacTHuKa cTaTb nobegutenem 3aBUCUT OT KONM4YecTBa MNpPUOBpPEeTEeHHbIX BUNeToB u
paccuuTbiBaeTcs no popmyne

P Yucno oOunemos yuacmuuka

Obwee uucno bOunemos

Moatomy gns  ycTaHoBneHws  nobegutenda  HeoOXoAMMO  BbINOSHUTb
MOZAENMpOoBaHME NOSHOM rpynnbl COBLITUN
G8=ECJIN(F8<1/3;1;ECNWN(F8<2/3;2;3))
G9=ECJIN(F9<1/3;1;2).

Al 8 | ¢ | © [ E | F | G [ H ] I

Wuutaumna Kntaiickoro aykumwoHa

Yncno KynneHHbIX BUNETOB

Howmep ToBapa Homep yvacTHika Cny4aiiHoe (Homep y4acTHHKa, cTaBwero
) [ 2 [ 3 HHCRO noGeanTeneM

1 1 1 049536524 2

2 1 2 a 0,165473924 1
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Puc. 5.10 — MogenuposaHne Kntanckoro aykumoHa

3adayu
1. CToMMOCTb OOHOro NoTepeNHoro buneta paeHa C , a LeHa NpegMeToB ayKLuoHa

coctaBnsieT Z, W Z, ONs NepBOro M BTOPOro TOBApPOB COOTBETCTBEHHO.




Paccuntante npubbinb U yObITOK KaXAOro M3 YYacTHUKOB W oOpraHusatopa
aykuuoHa, ecnm C =500 py6., Z,=1000 py6.; Z, = 900 py6.

2. BbinonHuTe MogenupoBaHWe, BKMNIOYMB B ayKUMOH elle oguH ToBap, Mo
KOTOPOMY MepBblA, BTOPOM TpeTUW yyacTHUK Kynunm 3, 2, 2 6uneta
COOTBETCTBEHHO.

3. llycTb BTOPOW y4aCTHUK Npeanioxkun ceon bunet ana npogaxu tpetbemy. Ecnum
paccMaTpmBaeTCcs aykUMOH MO MepBOMYy TOBapy, TO Kakoe pelleHue nydule
NPUHATL TPeTbeMy MpeTeHOAEHTY: KynuTb OuneT y BTOPOro y4vacTHUKa WNu
npuoBpecTn HOBbIN BUNET y OpraHM3aTopoB TOProB?

4. PaccmoTpute criydal MOSsIBIEHUA Ha ayKUMOHe ele OfHOro Yy4yacTHUKa,
Xenatouero npnobpectn BTOPOM ToBap 1 KynueLuero 2 bunera.

5. lpoeaute 10 aKCNEPUMEHTOB M paccymTanTe crieayrome BeNnYmHbI:

e YUCNO 3KCMEPUMEHTOB, B KOTOPbIX NobeautenemMm BTOPOro toBapa cran
NepBbIA YHaCTHUK;
e cpeaHee 3HayeHwe Npubbinn (YObITKOB) KaXOoro u3 y4acTHUKOB (B3S1B

AaHHbIE U3 NepBOK 3agaun).

5.9 KoHKypcHOe pacnpeaeneHue cpeacTs

KOHKypCbl, TaK e Kak MU ayKuWMOHbl, 1 MOTyT ObiTb MCNONb30BaHbl AMsi MOKYMKU
(npogaxu) ToBapos u ycnyr. OgHako ecnv B ayKLMOHaxX Kputepmem oTbopa aABnseTcs
TONMbKO LiEHa, TO B KOHKypCax MOryT paccMaTpuBaTbCHA pasfnyHble XapakTepUCTUKM:
BPEMsI BbINOMHEHUA paboT, KayecTBEeHHble Mokasatenu u T.4. B mMexaHuamax
mHaHCMPOBaHMSA MHBECTULMOHHBIX MNPOrpaMM OAHOM W3 TaKUX XapaKTepPUCTUK,

yuyuTbiBAaEMbIX MPWU pacnpegeneHnun cpeacts, ABMSEeTCA oxuvaaeMblt adpdekt E, B
crnydae UHaAHCMPOBAHWA i-fO HamnpasfieHMn B MNOMHOM obbeme S,, KOTOpPbIN

npeacraenser cobon OueHKy akcnepToB [22]. 3Has 3HayeHMe AAaHHOW BENUYMHLI,

MOXHO paccymnTaTb 3PPEKTUBHOCTb (PUHAHCUPOBAHUSA [ -F0 HanpasreHns

Wtak, npegnonoxumm, 4Yto K  Yy4aCTHMKOB nMoganu CBOM 3asBKM Ha
duHaHCUpoBaHWe, codepXxawue creayrwyo uHhopmaumo: Heobxoammbini 0Obem
CPeAcTB S, Ansa peanusaumm CBOEn nNporpammbl; 3PGeKTMBHOCTb ¢,. OBwmi pasmep
pacnpegensiemMblx cpeacts 7 - cnyvyanHasi BennMynHa, paBHOMEPHO pacnpeneneHHasa Ha

nHTepBane [a;b]. B nepByto oyepenb 3TM cpeacTBa NpeaoCcTaBnsaAlTCa y4acTHMKaM C



HanbonblWMM 3HadYeHneM 3PPEKTUBHOCTU. TakuMm oBpa3om, 3asiBKa y4yacTHUKa MOXET
ObITb He yaoBneTBOpeHa IMGO YyAOBMEeTBOpPEHa MOMHOCTbI0 UMM YacTUYHO (T.e.
nobeautenen MoxeT BbiTb HECKONBKO).

Ha puc. 5.11 npencraBneHo mogennposaHue nogodbHoro mexaHusma. Npu aTtom
ObINIM MCNONb30BaHbI crieadylowne UcxoaHble AaHHble: K =5; S =45000; S,=30000; S,
=20000; s, =43000; s,=38000 py6.; ¢,=0,95; ¢,=0,93; ¢,=0,92; ¢, =0,9; ¢,=0,85
(baHHble B Tabnvue ynopsao4veHsl No ymeHblueHutoo adpdekTnsHoctn); « =70000 pyb.;
5=100000 py6

[ng kaxxgon 3asiBKM paccunTbiBaeTCsi pa3mep BblAaHHbIX CPeacTB

F7=ECNU(C7<=%$E$9;C7;$E$9) (ans nepso 3asBkK)
F8=ECNN(C8<=%$E$9-G7;C8;$ES$9-G7) (ans BTOpOI 3asIBKN).

MexaHu3m onpeaeneHus pasmepa (UHAHCUPOBAHMSA YY4aCTHUKOB C HOMepamu 3-5
aHanornyeH BbIYUCNEHNIO AHHOW BEMNUYUHBI 41151 BTOPON 3asiBKU.

B nocnegHem ctonbue npuBedeHa obwasa pacnpegeneHHaa cymma. OHa
paccyYnTbIBAETCA CYMMUPOBAHNEM CPEACTB BblAEMEHHbIX KXO0MY YYaCTHUKY

G7=F7,
G8=F8+G7,
G9=F9+G8 n 1.4.

Homep yyacTHHka | 3anpawnBaeuble JIpdexTHBHOCTE Obben Pazmep Obwan pacnpeneneHHan
CpencTea (I)IlH'{lH(‘.IlpOB'ﬂHHH BEIOAHHEIY CpencTe CYHMMa

45 000,00p. 0,55 45 000,00p. 45 000,00p.
30 000,00p. 053 30 000,00p. 75 000,00p.
20 000,00p. 052 81852, 40p. 6 552 40p. 81852, 40p.
43 000,00p. 0g 0,00p. 81852, 40p.
35 000,00p. 0,55 0,00p. 81852, 40p.
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0a0p. 4+ . . .

1 2 3 4 5
3aABKH

[

o

-

o

1=}

B
=

[ENRE RN R RN R R R N
O 1D |00 |~ | o || = [ [ RD | =

Puc. 5.11— MogenunpoBaHue pacnpegenenuns cpeacrs

3adayu




BbinonHnTe MogenupoBaHve AndA crnyyas, Korga 3asiBKM y4acTHUKOB YacTUYHO
He ygoBreTBopsalTca (T.e. MM NpeaocTaBnalTca nNnbo Bce 3anpawmBaeMble
cpencTtea, NnMbo HUYero).
lMycTb BCe Yy4YaCTHUKM MOMy4yarT MUHUMAanbHbIN 00beM pUHAHCUPOBaHMS,
paBHbIN S2. MexaHu3M pacnpegeneHus ocTaBLUEeNCa YacTu octaetca 6e3s
namMeHeHus. BeinonHute mogenuposaHue, ecnn  $2=1000 py®.
Mpegnonoxunte, 4To 06beM UHAHCUMPOBAHUS — ClyyYyanWHas BennyMHa C
HOpMasnbHbIM 3aKOHOM pacrnpefenieHMss Cco  CcrnegylwmmMi  napameTpamu:
cpegHee 3HayeHune M =80000 py6.; cpegHee KBagpaTU4eckoe OTKIIOHEHME
o =1000 py®.
lMocne peanusauun nporpamMm ydacTHUKaM, NOSTyYMBLUMM LOEHEXHble CpeacTBa,
CTaBUTCA OTMETKA: «+», ecnn adPeKTUBHOCTb BosbLUEe UK paBHa 3asiBfIEHHOM;
«-» - ecnu 3addEeKTUBHOCTb OKasanacb HWxe 3asiBfieHHon. Paccmotpute
MOAENUPOBaHME  OaHHOro  cobblTUS, €Cnu  BEepPOSATHOCTb  TOro,  YTO
3PPEKTUBHOCTL OKaXKETCS MeHblle OOBbSABMNEHHOW, AN BCeX YYaCTHUKOB
oavHakoBa un pasHa PM (PM =0,2).
MpoBeguTe 10 3KCNEPUMEHTOB N paccynTanTe criegyoLlme BENMUYUHDI:

e CpefHee YMCIo YHaCTHUKOB, NOMYYMBLUMX (PUHAHCUPOBAHME;

e CcpeaHee 3Ha4vyeHue pasmepa PUHAHCUPOBAHUS TPETHEN 3aABKN.



6. AMnTaumoHHoe MoaesrnupoBaHue urp

B 3akntouyeHnn paccMOTpUM MMUTALMOHHOE MOodENMMpOoBaHNe HEKOTOPLIX UTP.

6.1 Urpa «Hangute crnoso»

Mo TeneBnaeHnio NpoBoaNTCA Urpa «Hanaute cnoBox»: 3putensam npegnaraercs
Habop ByKB, U3 KOTOPbIX HYXKHO COCTaBUTb Kakoe—rmbo cnoBo (KONMYECTBO BO3MOXHbIX
BapuMaHTOB, KOTOPOE MOXHO COCTaBUTb W3 MPeACTaBNEeHHOro KOMMMeKTa paBHO V).
XKenawwye nMpuvHATE yvacTue 3BOHAT MO Tene@oHy, Mnocre 4Yero KOMMbHTEpP
cnyyYyanHbiM 06pa3omM NPUHUMAET peLleHne O BbIXo4e TeKyLlen 3asBKM B NpsiMon agomp
(c BeposiTHOCTBIO Pl). Pasmep Bbiurpbilla B criydae npasBuibHOrO OTBETa cocTaBnseT
S, a CTOUMOCTb 3BOHKa - C . Heobxoanmo onpegenuTb Npubbinb OT opraHn3aunmn urpsbl,
B cny4yae, ecnu go3soHunock K =10 yenosek, a BXOAHble AaHHble paBHbl Creaylowmm

3HaveHunam: ¥ =10, P1=0,2, $=2000 py6., C =50 py6.

Puc. 6.1— lNpumep Habopa Byks

Ncxopa u3 3HayeHus 7, paccynTaemMm BEPOATHOCTb TOro, YTO 4YesiloBEK HA30BET
. 1
npaBUJIbHbIN BapuUaHT: PZZ;ZO,I. [lna Kaxgoro HOBOro 3BOHKA AaHHas BEPOATHOCTb

yBenuuunsaetcs Ha 0,1. MNpu HaxoxaeHun nobeauntensa urpa Bo3obHosnseTcs (byaem
cyuTaTb, YTO B HOBOM CIlOBE TaKOe Xe 3Ha4YeHne KonmyectBa BO3MOXHbIX BApUAHTOB).
Takum obpasom, C Kaxgbli NOCTyNalLlWmMM 3BOHKOM CBSI3aHbl Creayrume crnyyYyanHble
cobbITMA: BbIOOP KOMMBIOTEPOM AM1S BbiXxOA4a B MPSIMON 3(pup; O3BYyYMBAHWE CBOErO
BapuaHTa, KOTOPbIN MOXET ObiTb BEPHbIM NGO HET.

Mpnbbinb, cBA3aHHas C OTAENbHbLIM (i - TbiIM) 3BOHKOM, MOXET OblTb paccyMTaHa
no crneaytouwen popmyne

C-S8, ecnu uenosex yeaoan closo,
Ipubuiny, =
, 8 NPOMUBHOM Cayydae.

Torga obwas npubbinb dyaeT paBHa



N
Obwasllpubvins = anu6blﬂbi ,

pan
roe N - KONM4ecTBO MOCTYNUBLUMX 3BOHKOB.

Pesynbtatbl MMuTaumm npeactasneHbl Ha puc.6.2. Kaxasin pa3s npu nepecyere
AaHHbIX pesynbTatbl OyayT OTnMYaTbCs, B TOM YuCe BO3MOXHa CUTyauus, Korga
npubbINb ByaeTt oTpuuaTenbHoM (ecnun HanaeH nobeguTens).

Onuwem pacyeT OTAENbHbIX AYEEK.

MogennpoBaHue npocToro cobbITA nonagaHna B nNpaMon 3up onucbiBaeTca
cnefyowmnM BblpaXkeHnem

D16=ECNUN(CNYNC()<$D%4;"Oa";"HeT").

lMockonbKy BEPOATHOCTL MPaBUbHOrO OTBETA YBENUYMBAETCS C KaXdblM HOBbIM
BapuaHTOM, TO MNpexge 4em NPUCTYNUTb K MOLENUPOBaHUIO COBLITUS O3BYyYMBaHUS
oYepegHON BepCcun, paccunTaem ee 3HavyeHue
E16=ECNTN(D16="0a";ECJIN(F15="0a";$D%$6;E15+$D%$6);ECIIN(F15="0a";$D$6;E15))

T.e. ecnu Tekywas 3asBka nonana B NpsAMoOn 3dup, TO BeNUYMHA WMCKOMOM
BEPOSATHOCTU MPUHMMAET UCXOOHOE 3HAYEeHWe B Clyyvyae HaxoxaeHust nobeautenst Ha
npegplgyliemM Lare, a WHadye ysBenuuuBaetcd Ha P2. B npotuBHOM cny4vae
(komnbloTEP He BblOpan 3asiBKy) 3HayeHMe BEPOSITHOCTU He U3MeEHseTca npwu
oTCyTCTBUM NobeanTena-npegLlecTBEHHMKA.

B Tom cnyyae, ecnu 3BOHOK nonan B npsiMmon acpup, mopenupyetcs cobbiTue
03BY4YMBaHUSA BEPCUN,
F16=ECJIN(D16="0a";ECITN(CITYNC()<E16;"0a";"HeT");"HeT").
KoHeuHas npubbinb paccyntbiBaeTcs UCXoAs U3 OOpPMYyS, ONUCaHHbIX Bbille
G16=ECJIN(F16="0a"; $D$8-$D$7; $D$8).
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500 00p.

1.

BepoatHocTe
nonanalia B npamMol agup, P1 0.2
BepoatHocTe
NpaenibHoro oTeeta, P2 0.1 200,00p.

Pazmep epmrpeiwa, S 2 000,00p. 0,00p.

CTOMMOCTE 3BOHKE, C 50,00p. 1.2 3 4 5 6 7 8 910111213 1415

600,005, HakonneHHaa NpuSeINb

400,00p.

PE!YHI:TITI:I HMOAeNnUpoOBAHWA
Homep 3Bonka ([lonapanue B npAamon BepoAaTHocTh MpaeuneHeii | Mpuobine
3(|)l||) NpaBunbLHOre oTBEETA OTBET

Crapt 1] Het
1 Het Het 50,00p.
2 Het Het 50,00p.
3 Het Het 50,00p.
4 Het Het 50,00p.
5 Oa 0.1 Het 50,00p.
5]
7
g

Het 0.1 Het 50,00p.

Het 0.1 Het 50,00p.

Het 0.1 Het 50,00p.

9 Het 0.1 Het 50,00p.
10 Het 0.1 Het 50,00p.
11 Het 0.1 Het 50.00p.
12 Oa 0z Het 50,00p.
13 Het 02 Het 50,00p.
14 Het 0z Het 50,00p.
15 Oa 03 Het 50,00p.
Mraro 750,00p.

Puc.6.2 — MogenupoBaHue urpbl «Hangnte cnoBo»

3adauu
MpoBeante 10 skcnepumeHToB. PaccuntanTte Yncno aKCnepuMeHToB, B KOTOPbIX:
e nobeautenb He ObIN HANOEH;
e HamgeH oauvH nobegutens;
e HanpgeHo 6onee ogHoro nodbeguTens.
Onpenenvte BEpPOATHOCTb HAacTyNMNeHNs AaHHbIX COBLITUIA N cpefHee 3HavYeHne
npubbINn (yobITKa).
PaccmoTpute onncaHHbI NpoLecc npuemMa 3asBOK Kak OQHOKaHaNbHY CUCTEMY
MacCcoBOro OOCNYXMBaHUA C HeOrpaHW4YeHHbIM MO BPEMEHU OXMOAHUEM.
BbibpaHHble KOMNBIOTEPOM 3BOHKM B Criydae, eCcnu npsiMon agup 3aHAT, BCTaloT
B ovepenpb. [Mpn 3TOM CTOMMOCTb OOHOM CEKYHAbl OXuaaHusa coctaBnsaeT 1 pyo.
Bpemsa mexagy noctynneHvem ABYX 3BOHKOB pacrpefeneHo no nokasarternbHOMy
3aKOHY CO cpeaHuMm 3HaveHnem 10 cekyHA, Bpemsi obcnyxmnBaHmna (npebbiBaHns
B npsimom 3dmpe) pacnpegeneHo paBHo MepHo Ha uHTepBane [10;30] cekyHa.
BbinonHuTe MMnTaumio, yuntbiBas AaHHbIE YCITOBUS.
M3meHnTe pacyeT CymMMbl BbiMrpbIlla, npegnonaras, YTo C KaxablM MPUHATbIM
3BOHKOM OHa yBenuumBaeTcs Ha 50 pyo.
Moauduumpynte pacyeT BEepOATHOCTM MNpaBUIIbHOrO OTBETa, ecnu ee
yBeNnuYyeHne OCyLLEeCTBNAETCH MO TEM Xe Nnpasunam, a MakCuMarnbHOe 3HayYeHune

paBHo 0,95 (npegnonaraeM BO3MOXHOCTb, YTO O4YepeaHas BepCUsi MOXET ObiTb



MOCTPOEHHOW He MO MpaBwWfnaM Wrpbl, HanpuMmep, 4enoBek, owwunbea wu
Mcnonb3oBan fULLHIO BykBy).

5. MpoBeaute MoAenNMPOBaHNE UrPbl C YH4ETOM CIIEAYIOLLIEro YCIOBUS: TOM CryYae,
ecnu nocrie YeTblpex Bepcuid, 03BYYEHHbIX B MpsIMOM 3cupe He Gbina gaHa
npaBunbHas Bepcus, BeayLnii 4aeT NoAckasky, B pedynbTaTe Yero BepOsTHOCTb

npaBuUNbHOIro OTBETA YBENINYMBAETCA Ha 2- P2.

6.2 Urpa «dkcnepTbi»

MmeeTtca rpynna akcnepToB, COCTOALWAA U3 N YernoBeK, KOTOpbIM HeoOXoAMMO
AaTb OLEHKY OTHOCUTESIbHO 3KOHOMWYECKOW cuUTyauun B ornpeaeneHHoOM nepuoje:
npounsongeTt nu ee ynyywenune (+) unu yxyaweHue (-). KoHeYHbIn pesynbTat 3aBuUCUT
OT MHOrMX (PakTopoB, B TOM 4YUCE Criyd4alHbIX (NpPeanosioxXuMMm, 4YTO BEPOSITHOCTb
ynydweHus coctaBndet P). B 3aBUCMMOCTM OT nNpaBWUMbHOCTU MpeackasaHus
yCTaHaBnNuBaeTCca penTuHr akcrepta (1 B cnyyae npasunbHoro oteeTa, 0 — B cnyyae
ownbkn). HeobxoaMmo npoBecT WUMUTAUMIO Urpbl B TeyeHuu 71 nepuogos W
onpeaenvTb MakcMarnbHbIA pedynbTaTt y4acTHUKOB 1 yncro nobeautenen.

Mpumem cnepyowme ncxogHble AaHHble: 7 =5; N =4; P=0,7. OLueHKn aKCnepToB

Mo Nepuoaam COCTaBMSAT 3HAYEHUs!, NpUBeAeHHbIe B Tabnuue 6.1.

Tabnuua 6.1 — OueHkn akcnepToB

Homep OueHkn no nepuogam

aKkcnepTa

1 + + _ + +
2 _ + + + _
3 + + + + _
4 _ _ + + +

Peasynbtat mmutaumm npeacrtaeneH Ha puc.6.3. Onuwem TeXHONOrni pacyeta
AaHHbIX. Avenkn «BepoaTHOCTb ynydweHus cutyauum» u «OueHKn no nepuvogamy»
copepXaTt UCXOLHYI MHopMauuio.

B 4quenkax cTpokn «CoObiTMsi» NpPOMCXOOMT MOOENUPOBAHUE  SBMNEHUN,
BO3HMKaOLWNE B AENCTBUTENBHOCTU: yXyALWEHNE Unun ynyyeHne. 30ecCb BbINOSIHAETCA
MOZenMpoBaHMe NPoCcToro cobbiTUS COrnacHo ero BEPOATHOCTU P

C13 =ECNU(CNYNC()<$CH4;"+";"-").




PentnHr kaxgoro ydaCTHUKa B TeKyweM nepunoae pacCHMUTbiBaeTcA CornacHo

TOMY, coBMalra M ero oueHka c rnpousowenuunm cobbiTnem, Harnpumep, Ond nepBoro

aKcnepTa:

H9 =ECNN(C9=$C$13;1;0).

AHanorm4yHo nponucxoaunT pacyeT U And gpyrmx ydaCtHMUKOB.

O6Wwuin penTUHr paccuMTbiBaeTCs AN KaXaoro akcnepTta u npeacrasnsaeT cobon

CYMMy OLIEHOK 3a BCe nepuopbl

M9=CYMM(H9:L9).

HakoHeL, Bbl4MCrSaTCA UCKOMbIE XapakTepucTtukun: MakcuMarsbHbIn pesynbtat U

yucno nobeguTtenen:

C16=MAKC(M9:M12)
C18=CYETECIIN(M9:M12;C16).
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-
=
>

BepoatHoCTe ‘

YNYHLWEHWA CHTYaLMM, P O.T‘

H0|.|e|) IKcnepTa OueHkn no nepuonan

PeliTHHT No nepuopam

O6wwii pedTHHT

1 | 2 | 3 [ 14

5

2 \

+

[}
Qd b=

+
+
+

+

ra

4

++ o+
+++++

1
0
1
0
1

R DU P N Y
RN DR PR B

1
1
1
0

E =A== L |
e | | |

o
+|

CodbITHA - [

=

m

Pesynerat
M aKCHMANEHEIR 1
pesynsTaT
Hucno nofbenurensi 2

o

~1

[}

w0

B
[}

PARSERESNRY SRR R R R R S ]
M= O 00 OO e [ D B =

O PefTHHT Y4aCTHHKDE

SKCNERTEI

1

Puc. 6.3 — MogenvpoBaHune urpbl « KCnepTbi»

3adayu

1. lMycTb BEpPOATHOCTb P W3MEHSeTCA B pasfnuyHbiXx nepuogax. BbeinonHute

nMuUTauuio ansa HoBbIX gaHHbIX: A =0,6; P, =0,75; P,=0,67; P,=0,8; P,=0,66.

2. lpepnonoxuTe, 4To 3 1 4 3KCNepTbl 3aTPYAHAITCA caenaTb BbIBOA U MO3TOMY

peLwunnn BoCnosib30BaTbCA MOHETKOM (I'IOLI,6pOCI/ITb ee N B 3aBUCMMOCTU OT TOIo

BbIMan N «Open» Unun «peLuka» o6baBuUTb cBoe MHeHue). Mpousseante pacyet

MX OLLEHOK.



3. Bblmcnute OOMNONHUTENbHLIE XapakTEPUCTUKU: cpefHee 3HadeHue penTuHra
YYaCTHUKOB, cpefHee KBagpaTU4YecKoe OTKIMNOHEHWe peuTuHra, CyMMapHbIv
PEVNTUHT U M0 MUHUMASTbHOE 3HaYeHne.

4. N3MeHUTe MexaHMU3M BblYUCIEHUS TeKyLlero pemTuHra, cyutasi, YTo nepsbin U
TpeTnn nepuog aBnsTca 6oree 3Ha4YMMbIMU U NOITOMY 3[eCb 3a NPaBUSTbHLIN
NPOrHo3 npucBanBaeTcs He oauH, a Tpu 6anna.

5. BbinonHute 10 He3aBMCUMBbIX IKCNEPUMEHTOB. PaccuntanTte cpegHee 3HavyeHue
MaKCcMMarnbHOro pesyrnbTata, CYMMapHOro pemTUHra U YMCno KCNepUMEHTOB, B
KOTOPbIX:

e yycno nobegurenen paBHo eanHuLE;

e yucno nobegntenen 6onblle eguHULbI.

6.3 Urpa «Bbiurpan MunmnmoH»
YyacTHUKam urpbl «Bbivrpat MUNnIMoH» Heobxoanmo oTBeTuUTb Ha 10 BonpocCos.
CymMma, BbinnadnBaemMasi 3a Kaxabln BONpocC, npefcrasrieHa B Tabnuvue 6.2. B cnyyae
HenpaBWibHOMO OTBETa Mrpa 3akaH4YMBaAETCsl, a BbIUIPbIL paBEeH CyMMe CTOMMOCTU

BOMpOCOB, HA KOTOpPbIe Obinn gaHbl npaBuiibHble OTBETHI.

Tabnuua 6.2 - LleHbl BONpocoB

Howmep Bonpoca CtoumocTb, pyb.
100

500

1000
5000

25 000
50 000
100 000
200 000
500 000
0 1 000 000

=2 ©| O N| O O & W N -

HeobxoamMMo BbINONHUTL UMUTaLMO Urpbl Ans 10 y4yacTHMKOB M OonpeaenuTb

o6y cymmy Bbivrpbiwa (crtatuctuka otesetoB 100 urpokoB npusegeHa B T1abn. 6.3).



Tabnuua 6.3 — CTaTucTuKka OTBETOB

Homep BOrpoca KonunyectBo npaBuslibHbIX OTBETOB Y4aCTHUKOB

95

87

70

45

5

=| ©| 0 N O O & WO N| -

ol O = O O =

PesynbTathl MOOenMpoBaHUs npeactaBneHbl Ha puc.6.4. B Tabnuue «McxogHble
AaHHbIE» BbINONHAETCS pacyeT BEPOATHOCTU NMPaBUITbHOIO OTBETa Ha KaXabl BONPOC
COrNacHO CTaTUCTUKE NyTeM [AeneHus 4ucra npaBuiibHbiX OTBETOB Ha obuiee
KOMMYECTBO YYaCTHMKOB. Hanpumep, vMckoMas BEepOATHOCTb ANsi MepBOro Bomnpoca
OyaeT BblMUCIATBECSA NO hopmyne

C9=C6/100.

B npouecce wumuTauum urpbl  ANS KaXOOMO  yYaCTHMKA  MPOUCXOAMUT
MOAENMPOBaHME CrnyYyanHoro cobbiTvsi OTBETA HA TEKYLLWI BONPOC U B Cly4Yyae BEPHOW
BEPCUM BbIUIPbILL YBENNYMBAETCS

C16=ECJIN(CNYUNC()<$C$9;$C$5;0).

HaunHaa co BTOpOro Bonpoca, AaHHoe cobbiTue MOAENMpPyeTcs TOMbKO B TOM

crnyyae, ecrnu Ha npegpiayLwmii Bonpoc Obin faH BEPHbIA OTBET
D16=ECJ1N(C16=0;0;ECITN(CNTYNC()<$D$9;$D$5;0)).



I
m
o]
o
m
hul
L]
T
[
PN
—
=

(=]

[N}

[}

=

m

o

~l

[=3)

w0

5]
=

(ARSI I SIS TN ]
= |5 |||~ 0| h| & |0 (R =

Houepa Bonpocos
1 2 3 4 5 6 7 8 9 10

Croumocte | 100 00p. | 500,00p. 1 000,00p. 5 000,00p. |25 000,00p. |50 000,00p. 100 000,00p. 200 000,00p. 500 000,00p. 1 000 000 00p

Hucno 95 87 70 45 15 8 i 1 0 1}

NPABENNEHEIX

OTEETOR

BepoAtHocTe| 0,95 057 o7 045 015 0,05 005 0,01 0 0

NpEERIEHOTD

oTEETA

MMuTaLMA WIpkI
Y4acTHHK Mony4ueHHBIE CYMKBbI 3a O] Hble OTBETLI Ha Pochl ¢ HOMepauH Cynua
1 2 3 4 5 6 7 8 El 0 BbLIHIPLIWa

1 100,00p. | O00p. 0,00p 0,00p. 0,00p. 0,00p. 0,00p. 0,00p. 0,00p. 0,00p. 100,00p.
2 100,00p. | 50000p. | 100000p. 5000,00p.  0,00p. 0,00p. 0,00p. 0,00p. 0,00p. 0,00p. 6 600,00p.
3 100,00p. | 50000p. | 100000p. 5000,00p.  000p. 0,00p. 0,00p. 0,00p. 0,00p. 0,00p. 6 600,00p.
4 100,00p. | 50000p. | 100000p.  O,00p. 0,00p. 0,00p. 0,00p. 0,00p. 0,00p. 0,00p. 1600,00p.
3 100,00p. | 50000p. | 100000p.  O,00p. 0,00p. 0,000 0,00p. 0,00p. 0,000 0,00p. 1.600,00p.
B 100,00p. | 000, 0,00p 0,00p. 0,00p. 0,000 0,00p. 0,00p. 0,000 0,00p. 100,00p.
7 100,00p. | O00p. 0,00p 0,00p. 0,00p. 0,000 0,00p. 0,00p. 0,000 0,00p. 100,00p.
g 100,00p. | 500,00p. | 100000p. 5000,00p. 0000 0,000 0,00p. 0,00p. 0,000 0,00p. 6 600,00p.
9 100,00p. | 500,00p 0.00p 0,00p 0,00p 0,00p 0,00p 0,00p 0,00p 0,00p 600,00p.
10 100,00p. | 50000p. | 1000,00p. 5 000,00p 0,00p 0,00p 0,00p 0,00p 0,00p 0,00p 6 600,00p.

Hroro 30 500,00p.

Puc.6.4 — MogenupoBaHue vrpbl «Beirpan MUAIMOH»

MocnenHwii cTonbeL CoAepPXXUT CYMMY BbIUIpbilla KaXaoro y4acTHuUKa
M16=CYMM(C16:L16).

O6Lwasn cymma nonyyaeTcsi CyMMUPOBaHWEM BbIUIPLILLEN KaXK40ro urpoka
M26=CYMM(M16:M25).

3adauu
1. lMpepnonoxum, 4To ecTb ABe «Hecropaemble cymmbl»: 5 000 py6. n 100 000
py6. OTO 03Ha4aeT, YTO OBLLNIA BBIUIPLILL paccynTbiBaeTcs no gopmyne

0,ecnu cymma ecex npasunvhvix omeemos <1600;
. 5000,ecau 1600 < cymma e6cex npasunvhvix omeemos < 81600;
ObwutiBoluepoiu =
100000,ecru 81600 < cymma 6cex npasunvhvix omeemos < 881600;

1000000,6 npomusHom cnyuae.

BbinonHuTe nMuTaumio, NCnonb3ys AaHHyo opmyny pac4yeTa.

2. [MpoBeaute MoaenupoBaHWe, cuuTasl, YTO MocnegHuMe nsATb  YYaCTHUKOB

ABNAITCA ©Oonee NOArOTOBMEHHbIMW, @ MOTOMY BEPOSTHOCTb MPaBUITbHOMO
OTBETa Ha KaXObll M3 BOMPOCOB Yy HUX MpEBbILAET CTAaTUCTUYECKYID Ha
CINy4YanHylo BENUYMHY, paBHOMEPHO pacnpeneneHHyto Ha mHtepsane [0,05;0,2]
(Mpy 3TOM He Bonblue eanHULbI).

MMycTb KaXXablN Y4aCTHUK MOXET COBEPLUMTb OAHY OLWMOKY M NPOAOIIKUTL nocne
3TOro urpy (HO OH He nofy4aeT CyMMbl, paBHOM CTOMMOCTM Takoro BOMpoca).

BbinonHute moaennpoBaHue, ydntbiBad AaHHOE yCI1OBUE.



4. HaumHas ¢ WwecToro BOMpOCa, y4aCTHUK MOXET 3abpaTb TeKyLUyl CyMMY U He
AaBatb OTBET (BEPOATHOCTb [JaHHOro cobbitua paBHa P1=0,25). BHecute
HeobXxo4MMble UBMEHEHWSI B MPOrpaMmmy.

5. lMposeaute 10 He3aBUCUMbIX OSKCNEPUMEHTOB W BblYUCAUTE Ccreayloume
XapaKTePUCTUKN:

e cpefHee 3Ha4yeHue obLien CyMMbl BbIUIPbILLE;
e cpefHee 3HayeHMe MaKkCMMasibHOro BbIUMPbLILLA;

e YUCNO Urp, B KOTOPbIX MakCUMarnbHbI Bbivrpbiw npesbiwaet 7000 py6.

6.4 Urpa «AKuusa»

Y Kaxxgoro urpoka MMeeTcsi paBHOe KONM4eCcTBO O akuuin onpeaeneHHoM LeHbl
Al. B Havane vrpbl y4acTHMKaM HEOBXOANMMO MPUHATE peLLeHne O Npogaxe
onpeaeneHHoro konuyecTea ¢ . LleHa akumm B KoHUe urpbl ( 42 ) sBASIETCA CryYanHou
BENNYMHOW, paBHOMEPHO pacnpenenieHHon Ha nHTepsane [a,b]. Nocne onpegenenus
e€e 3Ha4YeHMUs pacCYMTbIBAETCS BbIMIPbIL KaXXOoro y4acTHUKa no cnegyowien gopmyne

q-Al—q- A2, ecnu Al> A2

Boviuepoiu =
(Q-q)-A2—(Q—-q)- Al, 6 npomuenom cryuae.
Mpumem cnegyowme ncxogHble gaHHble: ymucno urpokos N =10; 0 =100;

A1=100 py6.; a =80; »=130. PeweHunsa nrpokos npeacraBneHbl B crnegytowlen Tabnmue
6.4.

Tabnuua 6.4 — PelueHnsa nrpokos

Howmep 1 2 3 4 5 6 7 8 9 10

nrpoka

Konnuectso | 20 50 30 70 10 5 25 45 60 55
NPOAaHHbIX

akumm

Heo6xooMMo ¢ NOMOLLBIO UMUTALMK ONPESENNTL BbIMIPbILL KaXXA0ro U3 UrpoKOB.
PesynbTat npeactaBneH Ha puc. 6.5. LleHa akumm B KOHUe nepuoaa
MOAENUpyeTCcsl CrnyyarHbiM 0Opa3oM UCXOAA W3 3HAYEHUN €€ BEPXHEN U HUKHEWN
rpaHuubl (a n b)
C9=C7+CJTHNC()*(C8 - C7).

Mpnbbinb paccunTbiBaeTCA COrnacHo oopmyne, NnpMBeLeHHON Bbille




C14=ECNIN($C$5>$C$9:C13*$C$5-C13*$C$9;($C$4-C13)*$C$9-($C$4-

C13)*$C$5).
J36 - &
Al E | ¢ | o [ E [ F [ & [ H | L 1 xw [ v | M [ NZ
Hucna akuuit 100 100,005, W 600,005

LigHa akuMM B Havane 100,00p. 400,00p. H

50,00g.
30,00p. EVoh

HuHAA rpanuya, a —————
BepxHaa rpanuua, b 130,00p. 1 2 3 4 56 7 8 9 10 1

0,00p. +

0,00p. +

UHHHHHDUH

i 4 5 B 7 1

o

=]

LeHa akuMM B KOHUE 106,40p. CAyuaiHbIE PEAnNILIN Homnepa urporkos
nepuoga

Homep urpoka 1 2 3 4 5 5] 7 g 9 10

[

%)

Yncno npopaHHbIx
AKUMi 20 50 30 70 10 5 25 45 G0 55

=

Mpuibine 512,28p. | 320,17p. | 448.24p. [ 192.10p. [ 576.31p. | 608,33p. | 480.26p. | 352.19p. [ 256.14p. [ 288.16p.

[
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Puc. 6.5 — MogennpoBaHue urpbl « AKLUS»

3adayu

1. VisameHuTe nporpammy cumtas, YTO YUCNO NPOAAHHbLIX aKUMN KaXKablM UIPOKOM
SABNAETCA CryyYyanHOW BENMYMHOW, PaBHOMEPHO pacnpeernieHHon Ha UHTepBane
[0;100] (okpyrnnTe nony4yeHHoe 3Ha4YeHne B OOMbLLUYI0 CTOPOHY).

2. TlycTb 3aKOH pacrnpegeneHmns LeHbl akumMn Ha KOHel, nepuoaa 3agaH tabnuvuen
3HauyeHune 90 100 110 115
BepoaTHocTb 0,1 0,25 0,4 0,25

BbinonHuTe MMmUTaLmo, NCNONb3YSA HOBbIE 3HAYEHUS.

3. MNyctb ¢ BepoATHoCcTbiO P (P=0,4) Kaxablh Yy4YaCTHUK MOXET CryYanHbIM
obpa3om creHepmpoBaTb KOMMYECTBO aKUMM Ha npogaxy (3agada 1), a c
BEPOATHOCTbIO 1-P - uncnonb3oBaTb 3afjaHHOE 3HadeHue (Tabnuua 6.4).
BbinonHuTe MmogenupoBaHue, y4nTbiBas aHHOE YCIoBUe.

4. PaccuutanTte MCKOMble BeNWYUHLI, npegnoraras, Y4To nocregHue gBa Urpoka
UMetoT B Havane urpbl Ha 20 akumi 6orbLue Yem ocTanbHbIE.

5. lNo gaHHbIM 10 3KCNEPUMEHTOB BbIYMCNUTE 3HAYEHUS:

e cpeaHee 3HaAYeHUe MakcMMarnbHOWM NPUOLINK;



cpenHee KkBagpaTU4ecKoe OTKNOHEHME MaKcuManbHOW Npuobinu;
cpenHee 3HauyeHue obLien NpubbINK;
YUCMNO SKCMEPUMEHTOB, B KOTOPbLIX pa3Mep MakCMMarbHOW npubbinu

npesbiwaet 1400 pyo.
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MNMpunoxeHune 1. OCHOBHbIe NpuemMbl paboTbl ¢ naketom Excel

ornekTpoHHas Tabnuua (puc. 1) nossongeT xpaHuTb B TabnuyHom dhopme
UCXoOHble [aHHble, pe3ynbTatbl WM CBA3M (anrebpavyeckne uwnu  norudeckue
COOTHOWeEHNS) Mexay Humu. [na pabotel ¢ Tabnuuen wucnonb3yeTcss Kypcop —
BblAENEHHbIN NPAMOYrOfIbHUK, KOTOPbIN MOXHO MOMECTUTb B Ty UMW UHYKO SIYENKY.
Kaxpas suerka mmeeT CBOW adpec, KOTopbi onpegenseTcda Homepamu ctonbua u
CTPOKM, HanNpumep, agpec camon BepxHen nesomn syenkn - A1. Takke MOXHO BbIAENUTb
AnanasoH s4eek (Hanpumep, ctonbey — A1:A7, ctpoka — A1:E1; npamoyronbHas
obnacte — A1:E7). Hdenkn moryt copepxaTb u4ucna, CTPOKOBblE, CUMBOJIbHbIE,
norn4yeckune BenuymHbl, opMynbl.
dopmynbl cnyxaT Ans BbINOSIHEHUS pacyeToB, M BKIOYAET TPU YacTUu: 3HakK
paBeHcTBa (=""); onepaHbl (COBOKYMHOCTb 3HAYEHUWN, CCbINOK, apryMEeHTOB); onepauum
(cnoxeHwue, BblUYUTaHUE, AeNeHne, YMHOXeEHUE). BO3MOXHO MCNonb3oBaHne Tpex TUMNoB
onepauum:
e apudmeTndeckne (CriokeHne — «+»; BblYMTAHUE — «-»; YMHOXEHUE —«*»;
aeneHne —«/»; Bo3BegeHnE B CTENEHb —«™'»);
e TeKkcToBble (0ObeanHeHne — «&»);
e CpaBHEHUs (PaBHO - «=»; MEHbLLE -«<»; MEHbLUE WIN PaBHO -«<=»; Gonblle -
«>»; BONbLLE NNN PABHO - «>=»; HE PABHO - «<>»).
Mpumep dopmyrsibl, BblYMCASAOLWEN NPON3BEAEHNE OBYX A4eeK
=A1"A2.
3anuncae aty popmyny B A4verike A3 nNonyvymm pesynbTaT YMHOXEHUSA S4enkn A1l
Ha A2.
lMonoxeHne a4Yenkn MoxeT OblTb YkaszaHO C MOMOLLbID OTHOCUTENBHON U
abconoTtHon  agpecaumn. [lpy  MCNOMb30BaHUM  OTHOCUTENBHOW  agpecaumm
KonMpoBaHue, nepemMelleHne opmyrnbl, BCTaBka, ygarneHue CTPOKM unu ctonbua c
N3MEHEeHNeM MeCTOMONOXEHUA (opMynbl NPUBOAUT K MepecTpamBaHuio OpMYyrnbl
OTHOCUTENbHO €€ HOBOro MecTononoxeHus. Ecnu e Heobxogumo, 4TOObI Npun
N3MEHEHUN MECTONOSOXEHUA (POPMyIbl aapec S4YeeK, UCNorb3yeMblX B hopmyne He
nU3MeHsancs, TO  ucnonb3yetca abconioTHaa  agpecauus.  Ytobbl  3amMeHUTb
OTHOCUTENbHYI CCbINKY abcontoTHOM HeobXxoaMMo NOCTaBUTb 3HakK «$» nepea nmeHem

ctonbua u HomMepoM CTpoku, Hanpumep, $A$1. Takke ccbinka MOXET ObiTb



CMELLaHHOM, KOrda CCbiflka Ha CTPOKY AOfkHa ObiTb abcontoTHOW, a Ha ctonbeu —
OTHOCMUTENbHOM (MM Hao6opoT), Hanpumep, $A1, A$1.

Mpy npoBegeHUN MOOENMPOBAHUA C MOMOLLBIO 3MEKTPOHHBLIX Tabnuy a4enku
Takke KnaccuguumpyoTcs No cogepXaHuto:

1. WcxogHble paHHble Mogenu. Takue s4Yerkum MOryT BKAYaTb MapameTpbl
MoZenu, Hanpumep, cpeaHUn Crnpoc UM CTOMMOCTb XpPaHEHUA eanHULbI ToBapa,
a Takke nMpuMepbl CryYamHbIX 4YuCeN, KOTOopble npeacTaBnalT cobown
HeonpeaeneHHble BENIMYUHBI MOAENN: CNPOC, BpeMsa obcnyxmsaHns n gp.

2. TMpomexyTouHble BblYUCAEHUSA. [JaHHble s4enkn copepxaT PopMysbl, KOTopble
BbIMNOMNHAKT  oOnpedefieHHble B MOAENW  pacyeTbl, OCyLlecTBrsome
npeobpasoBaHve BXOAOB B BbIxOAbl. Hanpumep, B Mogenu ynpasreHus
3anacamMmu 3To MOXeT ObITb pacyeT YpOBHSA 3anaca B KoHUe nepuoaa.

3. BbixogHble napamMeTpbl Mogenu. Takue SA4Yerkn npencTtaBnsainT  cobon
HabntogeHne 3a COCTOSHUEM UCCReayeMbIX XapaKTEPUCTUK MOLENN, B KOTOPbIX
3aMHTEepeCcoBaH aKcnepumMmeHTaTop. Hanpumep, B Mogenu ynpasneHus 3anacamm
nccnegyemMom XxapakTepucTUKOM MOXeT ObiTb obline u3gepxku B KOHUEe
nepuoaa.

BoaMOXHO [Ba pexuma BbIYUCAEHWW: PYyYHOM M aBTOMaTUYeCKUM (yCTaHOBKa
BbINONHSAETCA Ha BKkNagke «BblumcneHunsa», pacnonoxeHHom B OkHe «[lapameTpbiy,
BbI30B KOTOPOro ocyulectsnsetcd B MeHio «CepBuc»). [pn  umcnonb3oBaHuu
aBTOMaTUYECKOro pexumma nepecyeT 3HadeHun copmyn 6yaet npousBedeH nocne
KaXkgoro nameHeHusa syenkn. B crniydyae npuMeHeHust py4yHoro pexxuma nepecyet bynet
OCYLLECTBNATbCA TOMbKO MOCre Haxatus KHonkn «F9». Tak, B HeKoTopbIX 3agad
HeobXxo04MMO NMPOBECTN HECKOSNBKO AKCNEPUMEHTOB U KakuM-nnbo obpasom obpaboTtatb
nofnyyeHHble 3HaveHus. Kaxabli HOBbIM 3KCNEPUMEHT BbINOMHAETCA NyTeM HaxaTus

KHOMKK «F9».
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TabnuuHbIil Kypcop

Puc. 1 — Tabnuuya Excel



MNMpunoxeHune 2. MogenupoBaHue Clly4auHbIX Yncen u
coobiTn B Excel

MogenvpoBaHue crniydarHbix yncen B Excel moxeT ObiTb BbINOSIHEHO OBYMS
cnocobamu: ¢ NOMOLLBLIO BCTPOEHHBIX PYHKLMIA N NYyTEM UCMONb30BaHUU UHCTPYMEHTa
«'eHepaTop criydyamHbIX 4ucen» [OOMOMNHeHWs «AHanu3 pfaHHbiX». Hwxe 6yayt
pacCMOTPEHbl  CMNOCOObI  MOAENMPOBAHUS  CrydaWHbIX 4Yucen UM cobbITM  C

NCrnonb30BaHNEM BCTPOEHHbIX PYHKLMNA.

MoaenupoBaHue NPOCTOro co6bITUA

PaccmoTpum mMexaHuM3aM MoOenupoBaHUs MpocToro cobbitus. MNycTb nmeeTcs
cobbiTve A, BEpOSITHOCTb HACTynneHus koToporo paeHa P,. Bbibepem ¢ nomolubto
AaTyvka CrnydalHbIX 4ucen, paBHOMEpPHO pacnpeneneHHbix B uHTepBane (0,1)

HekoTopoe 4ucno z. WM3BecTHO, 4TO BeposaTHOCTb nonagaHusa B uHTepsan (0,FPy)
CryyaiHON BENWYMHbl Z paBHa BenuunHe P, . MoaTomy ecnu npu po3bIrpbillie YNCMO
Z nonano B 3TOT MHTepBan, TO crieayeT cuyutaTb, YTO coObiTMe A NpPOU3OLLNIO.
MpoTuBononoxHoe cobbiTve (He A) npousongeT ¢ BeposTHocTbio (1 —P4) B TOM
cnyvae, ecnm z = Py.

Mpouenypa mMoaenupoBaHWa MNPOCTOro coObITUS B MMWUTAUWMOHHOW MoOLenu
ONUCbIBAeTCsA anropMTMoM, CXemMa KOTOpPOro nokasaHa Ha puc. 1 [23]. Onepatop 1

obpalyaeTca K AaTyMKy ClyYalHbIX YMCEN, reHepUpYoLWeMy CriyYanHylo BENUYUHY Z .

Onepatop 2 npoBepsieT ycnoeuez < P,. Ecnv OHO BbINOMHSETCS, CYMTaeTcs, 4To

npousoLuno cobbitue A. B npoTMBHOM crniyyae cumtaeTcsi, YTO MPOM3OLLIIO NPOTUBOMO-

noxHoe cobbiTue (He A).

ACY(2)

3 2 4

CoOsITHE “A” CoOsiTHE “HE A”




Puc.1 — MogenupoBaHue NpocToro cobbITns

B Excel gaHHyo onepauumio MOXHO peanunsoBaTtb C nomMoLllbto yHkuum ECIIN.
MycTb B si4elike A1 ykasaHa BeposiTHOCTb P4 cobbiTsa, Toraa MogenmpoBaHue ero

HacTynneHus 6yaeT BbIrMageTb cneayoLwmm obpasom
ECJTN(CITYNC()<A1;"CobbiTne A”;"CobbiTne He A”).

MoaenupoBaHue NONHOM rpynnbl HECOBMECTHbIX COObLITUM

MycTb wvMeeTcA nomnHasi rpynna HECOBMECTHbIX cobbltuii A, A4,...,4; ¢

BepossTHocTIMU B, Ps,..., B, . Mpy 9TOM BbINONHSETCS ycrnosue

k
> pP=l.
i=1

Mpoueaypa MoOENUPOBaHUS MOMHOW  IPynnbl  HECOBMECTHbIX  COObITUIA
onucbiBaeTCA anropuTMOM, CXemMa KOTOporo mnokasaHa Ha pwuc. 2. 3gecb L; -

KyMynAaTUBHaA BEPOATHOCTb

L=R+P+..+F.

HCU(z)
2 3
4
Ja
Her
4 5
A >
Jla ’
Her
6 7
Jla A4 >
Her 8
» Ak »>




Puc. 2 — Anroputm MoaenmpoBaHus NOIHOW rPynnbl HECOBMECTHbIX COObITUI

OnepaTtop 1 o6Opalw@aetcs K AaTyuKy CryyYalHbIX YUcen C paBHOMEPHbIM

pacnpegeneHnem B uHTepsane (0,1). YcnoeHbIn onepatop 1 npoBepsieT ycnosue
nonagaHua cnyvadHon BenuuuHel z B uHTepsan (0,L;). Ecnn 310 ycnosue
BbIMOMHSIETCS, TO CYMTAETCS, YTO NpomsoLwno cobeiTne 4;. Ecnu ycnoeue B onepartope
2 He BbIMOMHAETCH, TO anropuTM OCYLLEeCTBMSEeT MNPOBEPKY YCMOBUA nonagaHus
criyyaiHoW BenuyMHbl B Apyrne uHTepsansl. OgHO u3 cobbituin 4, A4,,..., A, 06s-

3aTesibHO NPoOn3onNaeT.

PaccmoTpumM BbINoNHEHME AaHHbIX onepaunn B Excel. 3anvwem B syenkn C2:C4
3HaueHuns BeposTHocTen FH,P, P cobbitun  A),4,,A4; (puc.3). B saueinke C5
CMOZENMPYEM CIyYarHy0 BENUYMHY, pacnpefeneHHyo paBHOMEPHO Ha MHTepBane
(0,1). Toraa onpegeneHve npousowweawero cobbitns 6yaeT BbIMALETL CreayrLwmm

obpasom
C6=ECJIN(C5<C2;"A1";ECITN(C5<(C2+C3);"A2";"A3")).

Puc. 3 — MogenunpoBaHue nonHom rpynnbl HECOBMECTHbIX COObITUI

MoagenupoBaHMe QUCKPETHOMN CITyManHOMN BEJIUYUHDI



ﬂ,I/ICerTHaFI CﬂyanIHaﬂ BeJlIM4nHa MOXeT ObITb 3alaHa TabnuyHon

3aBUCUMOCTbIO:

X X1 X X

P D1 1) D

30ecb p] — BEpPOATHOCTb TOro, 4to ANCKpeTHadA cnyqa|7|Ha;| BennunHa X npuMmeT

3Ha4eHe x ;. Mpu atom p; + py +...+ p,, = 1. Pasgenum nHtepsan (0,1) Ha 1 oTpeskos,

ONMHBbI  KOTOPbIX pPaBHbl  3adaHHbIM  BeposTHOCTAM. Ecnn  cnydanHoe uucno  z,
BblpabaTbiBaeMoe [aTyYMKOM CryYanHbIX YuCen, PaBHOMEPHO pacrnpefeneHHbIX B
uHtepsane (0,1), nonageT B WHTepBan pj, TO cryyaiHas BenuuuHa X npumet
3HayeHve xj . Takum obpasom, Mpy MOOENMPOBaHUN OUCKPETHBIX CryvanHbIX BENNYUH

CbaKTI/I‘-IeCKI/I UCNonb3yeTcd Ta Xe npouenypa, 4to U npun moaennpoBaHUU NofHOM

rpynnbl HECOBMECTHbIX cobbITHN.

MoaenupoBaHue HenpepbIBHOW CIlly4anHOW BeNUYUHbI
MpuBegem cnocobbl MOAENUPOBAHUA HENPEPLIBHbIX CRyYanHbIX YyMucen (Ha puc.
4 nokasaHbl OpMbI pacnpeeneHmnsi BeposaTHOCTEN) [23-24].

1. lloka3zamenbHoe pacripederieHue

1
x=——In(z),
A
roe X - crnyvariHas BenuymHa, pacrnpeneneHHas no nokasareribHOMY 3aKOHY;
1
A - UHTEHCMBHOCTb NOTOKA (CPeAHeEe 3Ha4YeHne i = 2 );

Z - CnyyarniHas BenuymHa, paBHOMEpPHO pacnpegeneHHasa Ha nntepsane (0,1).
B Excel gaHHoe BblYMCREHME BbIrMAQUT criegyrowmm obpasom (MycTb B sUenke
A1 paHo cpeaHee 3Ha4veHne, a B A2 - pesynbrar)
A2=-A1*LN(CJTHYNC()).
2. PasHomepHoe pacrnpedeneHue Ha uHmepsane (a,b)
x=a+z(b—-a),

X=Xz, +Ax(z2-0,5),

rae X - criyyariHasi BenmuvHa, pacnpeaeneHHas rno paBHOMEpPHOMY 3aKOHY;



a N b-HWKHSS 1 BEpXHSS rpaHvUbl MHTepBana (a,b) COOTBETCTBEHHO;

X¢p - CPEAHee 3HadeHue nHTepeana (a,b);

Ax - BennuunHa nHtepeana (a,b);

Z - CnyyYanHas Benu4ymnHa, paBHOMepHO pacnpegeneHHasa Ha untepsarne (0,1).

B Excel ato peanuayetcsa nocpenctsoM popmyrnbl (Nyctb B Adverke A1 gaHa
HWXHSAS rpaHvua; B averke A2 — BepXHSAS rpaHuua, a B A3 - pesynbTar)

A3=A1+CJTHNC()*(A2-A1)
3. HopmarnbHoe pacrnipedeneHue
Mpouenypa po3birpbilla HOpPManbHO pacnpeferieHHONW CryYanHOW BenuYUHbI

3aKroyaeTcs B crieqyroLuem.

e Crnoxum 12 cnyyarHbIX BEMUYMH Zz; C pPaBHOMEPHbIM pacnpefeneHnemMm B

nHtepsane (0,1), T. e. cOCTaBUM CymMMy
12
V= ZZZ' .
i=1

e Hopmupyem n LeHTpUpyeM CriydanHyto BENUYMHY v, T. €. Nepenaem K BenuinHe

n=v-o6.

e OT HOPMMPOBAHHOW U LEHTPUPOBAHHOW BEMUYMHbLI 77 MepenaemM K criyqyamHon
BENVYNHE y, pacnpefeneHHon no HopManbHOMY 3aKOHy, C 3afaHHbIMU
napametpamu M (y) n o(y) no copmyne

y=M(y)+o(y)-n,
roe M (y) — nsBecTHoe MateMaTUYECKOE OXUAAHWE CIyYaliHOW BEMUYMHBI ) ;

o(y) — usBecTHoe cpegHee KBaapaTUYeCcKoe OTKIOHEHWE CIyYaitHON BENUYMHBI

[na peanusauun gaHHOro reHepatopa B Excel HY)XHO BbINOMHWUTL Creayowmnn
pacyeT (B siuenke A1 gaHO cpenHee 3HayeHue, A2 — cpegHee KBagpaTudeckoe

OTKITOHEHME, a B A3 - peaynbTar)
A3=A1+A2*((CITYNC()+CITHYNC()+CNYNC()+CNYUYNC()+CNYUNC()+CNYUYNC()+CIT4NA

C()+CNYNC()+CIUNC()+CNUNC()+CNUNUC()+CNYNC())-6)).



Puc. 4 — N'padomkm 3akOHOB pacnpegeneHus



MNMpunoxeHune 3. OCHOBHbIe ucnosnb3yemMmble PyHKuun Excel
PaBHomepHO pacnpegeneHHble Ha nHtepsare (0;1) crniyyanHble 4Yucna ABnsATCA

OCHOBOM Mpu nony4yeHun BbIGOPoK Mboro BEpOSATHOCTHOrO pacnpegeneHus. B nakete
Excel paHHas Takon reHepatop npeacraenset cobon dpyHkuna CINYUC(). CywecteyeT
Takke QyHkumsa CITYYMEXOY (HWxXH_rpaHuua; BepxH_rpaHuua), BoO3Bpaliatolias
Crny4yarvHoe Yncno, 3aKIoyeHHOe Mexay 3aJaHHbIMU rpaHuLamMu.

Mpwn npoeepke pasnUYHbIX ycrnosum ncnosnb3yeTcs PYHKLMSA
ECJIN(nornyeckoe_BblpaXkeHWe;  3HayeHMe UCTUHA;  3Ha4vyeHue JloXb),  KoTopas
BO3BpallaeT 3Ha4YeHNEe «3HaYeHNe WUCTUHAY, eCrnn «JITIOrMYECKOE BblpaXKeHUe» UCTUHHO
N «3HaYeHne_JoXb» B MPOTUBHOM Cry4ae.

PaccmMoTprm doyHKLUMK, BBINOMNHSAKOLWME pasnnyHble apudmeTmyeckme onepaumnm
N cTaTUCTMYECKY0 06paboTKy AaHHbIX.

®yHkumsa CYMM(610kK) BbluMCNSET CyMMY 3Ha4YEHUN, pacnosioXXeHHbIX B Brioke, B
Ka4yecTBe KOTOPOro MOXeT BbICTynaTb MacCUB AaHHbIX: AnanasoH (Hanpumep, A1:A10),
oTAenbHble s4enkn (Hanpumep, A1;A2) n 1.4.

®yHkumas CYMMECIIU(6nok; «ycroBue») BblMUCASET CYMMY  3HAYeHWH,
pacnosioXeHHblXx B 6noke ©  yooBNeTBOPSAOLWMX — YCrOBUIO  (Hanpumep,
CYMMECIIN(A1:A10; «>0») paccymtaeTr CymMMy MOSIOXUTENbHbIX 3HA4YeHUA B
AnanasoHe A1:A10).

®yHkumsa CYET(6110K) NoACUUTLIBAET YMCIO 3HAYEHWUIN B BIIOKe.

®yHkums CYETECJTIN(650K; ycroBMe) BLIYUCASIET KONMMYECTBO f4yeek B Brioke,
yposneTteopstowmx ycnosuto (Hanpumep CHETECIIN(A1:A10; «>0») paccuntaeT 4ncno
sYeek C NonoXnTenbHbIMN 3Ha4YeHnaMu B ananasoHe A1:A10).

dyHkuma MAKC(610K) HaxoauT MakCMMarnbHOE 3Ha4YeHWe MaccvBa AaHHbIX U3
BGnoka siveek, ykasaHHOro B Ka4ecTBe aprymeHTa.

®OyHkuma  MUH(6n0k) B otnuune ot dyHkumm MAKC() onpegensiet
MUHUMarbHoe 3HadyeHne Broka.

OyHkums HAUMBONbLUUN(6rok:k) BbiumncnseT k-e MakcumarnbHoe 3HaudeHue
6noka (Hanpumep, camoe 6onbwoe 4ncno 6ymet HampgeHo npu k=1, BTOpoOe no
BeNnuYMHe— npu k=2; MUHUManbHOEe 3HayeHwe — Npy K paBHbIM KONMMYECTBY SYE€EK B
AnanasoHe).

®yHkums HAUMEHBbLUUA(Gnokk) B otrmume ot  HAMBOJNbLLUNN(6n0k;K)

HaxoauT k-e MMHUManbHoe 3HadeHne Groka.



®yHkumsa LN(X) BbluucnseT HaTyparbHbIA fiorapudm vucna X (ucnonb3yeTcs
npu  reHepuMpoBaHMM  CriydaHOW  BeNUYMHbI  C  MNoKasaTeSibHbIM  32aKOHOM
pacnpegeneHus).

®dyHkuma CP3HAY(6n0K) paccunTbiBaeT cpegHee apudmMeTudeckoe AaHHbIX,

Haxoadawmxcs B 6noke no gpopmyne

rae N -4ucno sueek B AmanasoHe;
M - cpefHee 3HaYeHue,;
X; - 3HayeHue i-ToW AYENKN.

®dyHkuma CTAHOOTKITOHM(650k) BbIYMCIISIET CcpedHee KBagpaTundeckoe

OTKINOHEeHune Nno AaHHbIM, cogep’Kallmmca B onoke

N
> (x; — M)

N |

N

O - cpefHee KBagpaTuyeckoe OTKINOHEHME.
C nomowbto cbyHkunn HOPMAJNMU3ALUA() 1 HOPMCTPACTI() ocywecTtensieTcs

HaxoxgeHne BepPOATHOCTU TOro, 4T1o CﬂyanlHaﬂ BenuynHa E 6yneT MeHbLle WIn

paBHa x : P(E<Xx).

DyHKUMSA HOPMAJTIU3ALUA(X; cpenHee; cTaHA_OTKI) BO3BpallaeT
HOpManu3oBaHHOE 3HayeHWe NE BenuuMHbl x (CpegHee — cpedHee 3HayeHue E,
CTaHO_OTKN — cpefHee KBagpaTUyYecKoe OTKNOHEHNE E ).

®dyHkuma HOPMCTPACII( NE ) BO3BpalLaeT BEPOATHOCTb TOro, YTO CriyvamHas
HOpManu3oBaHHas BenuunHa NE OyfeT MeHbLue Uv paBHa x.

MockonbKy ONA onpefeneHusl UCKOMOW Benn4YMHbl HeobXoAMMO WUCMONb30BaTh
aBe a™M yHkumm, TO ponyckaetca 3anuce HOPMCTPACM(HOPMAJTU3ALUA(X;
cpegHee; cTaHg_oTKn)).

®dyHkuyma LUENOE(umcno) okpyrnseT ymcno o 6nmkanwero MeHbLero Lenoro.

dyHkuma OCTAT (umcno; genuTens) BO3BpaLLIAET OCTAaTOK OTAENEHMS YNCna Ha
aenutenso.

PaccmoTtpum Takke omHaHcoByto pyHkumto MNC().

®yHkums MC(cTaBka; Ynucno_nepuog; BbinNnata) - BO3BpallaeT NpUBELEHHYIO K

Ha4arilbHOMY MOMEHTY CTOMMOCTb MHBECTULINAN



i CIF
-1+ R/
roe n (4Mcno_nepuon) - CPOK peanusaunm MHBECTULIMOHHOTO NPOEKTa;
R (CTaBKa) - NpouUeHTHaA CTaBKa 3a rnepuoa,

CIFJ- (Bbinnata) - BbINMAATbl B MOMEHT j . B gaHHoOM dyHKuum npegnonaraeTcs,

4YTO pa3Mep BbINSAT HE UBMEHSIETCS Ha NPOTSKEHUN BCErO Nepmoaa.

Ecnn paccmatpuBaloTcsa He BbiNnaTbl, a MOCTYNfieHus cpeacts, TO Torda
napamMeTp BbinfaTa UCNonb3yeTcsl CO 3HAKOM «KMUHYCH.

Takke B KayecTBe BCNOMOraTesnibHOM Npu peLleHnn 3agad ucnonb3yeTcs PyHKUUS
ETEKCT(3Ha4yeHune), KoTOopad mnpoBepdeT, SsBMASETCA I 3Ha4yeHne TEKCTOM W
BospalaeT «MCTUHA» nnun «J10XKb».



MpunoxeHune 4. NMocTtpoeHune auarpamm B Excel

Mpouecc co3gaHusa guarpammel B Excel BkniovaeT cnegyowme waru:

1. BblgeneHue B Tabnvue HEKOTOPbLIX AaHHbIX (puc. 1).

2. Co3gaHue AaumarpaMmmbl nyTem Bblbopa B MeHw «BcTaBka» NoOgMEHIO
«Ounarpammar». Beibop Tuna rpacuka (puc.2). Haxas Ha kHomKy «[lanee» MOXHO
KoppekTupoBaTb nognucu rno ocn X (puc.3), a 3ateM u gpyryme napameTpbl
anarpammbl, HanpuMmep, Has3BaHue ocu (puc.4).

3. Moandukauma pguarpammbl. Co3gaHHbIM aBTOMATUYECKM rpadduk He Bcerga
BbIMMSANT TakK, Kak 3T0 He06Xo0AUMO, U, HaXaB, Ha HEro NPaBoOM KHOMKOW MbILUW
MOXHO BbI3BaTb T€ CBOWCTBA, KOTOPbIE HYXXHO U3MeHUTb. [yHKT «Popmat psgos
AaHHbIX» MO3BONMSAET WU3MEHATb MNOPSAOK PsSAOB, BUA JIMHAM U MapKepoB
rpaduka: UBeT, TOMWWHA U T.4.; C MOMOLLBIO NyHKTa «TuUn gnarpaMmmbl» MOXeET
BblbpaTb ApyroM Tun guvarpamMmbl; a Bblbop noameH «lcxogHble LaHHbIE»
NO3BOSISIET BbINOSTHUTL KOPPEKTUPOBKY AWana3oHa 3HAYeHUA UCXOOHbIX AAHHbIX
n nognucen ocn X. lNyTem HaxaTnsa nNpaBOM KHOMKOW Ha o6nacTb NOCTPOEHUS
rpaduka, MOXHO yCTaHOBUTb «[lapameTpbl AgnarpaMmmbl» (Ha3BaHUS 3arofl0OBKOB,
Hanuyme NNUHUKN CETKM U T.4.), a BbIOop nyHKkTa «dopmat 0bnactn NOCTPOEHUA»
NO3BOSISIET U3MEHATb (POH rpadmka: UBET 3anMBKN U PaMKM.

[Mony4eHHbIn B pesynbTaTe BbINOSIHEHHLIX onepauun rpaduk npeactaBfneH Ha

puc.5.



Puc.1 — BblaeneHne UcxoaHbIX AaHHbIX NSt NOCTPOEeHUs Tabnumubl
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Puc.2 — OnpegeneHune Tvna rpaduka




Puc.3 — KoppekTnpoBka xapakTepUCTUK NCXOOHbIX JaHHbIX

Puc. 4 — OnpegeneHne napamMeTpoB guMarpaMmbl
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Puc. 5- MNMony4yeHHbIn rpadunk

Onsa oTobpaxeHna QYHKUMOHMPOBAHUA CUCTEM MACCOBOrO OBCHy>XMBaHUS
ncrnonb3oBanuck rpadukn asyx Tunos: duarpammbl 3asBOK U [dunarpamma ycTponcTea

obcnyxuBaHus. Hmke 6yayT paccMOTPeHbI CNOCObbl UX CO3AaHUS.

Onarpamma 3asaBOK
Ha puc.6 nokasaHa [uarpamma 3asBOK. [Opu3oHTanbHas ocb npeactaBnsier
cobon Bpems, a BepTMKanbHasi — HOMepa 3asBOK (MepBbI HOMEp — nepsasd
nocTynuelLas 3asBka, BTOpon — BTopas u T.4.). [ByxuBeTHas noroca onucbiBaeT
«OMbIT» KaXXOOW 3asiBKM: fneBas 4acTb — 9TO MNepuoa oxuaaHusa obcnyxuBaHus
(oTcyTCcTBYET, €cnu 3asBka cpasy Xe NnocTynuna Ha obecnyxmnBaHue); a npaBas YyacTb —
Bpems obcnyxumBaHusa. JleBas rpaHuua rpaduka pacnonoxeHa B TOYKe MOCTYNeHns
3as1BKM B CUCTEMY.
OTanbl co3gaHna [narpammel 3asiBOK crieytoLume:
1. OnpepenuTb C MOMOLLBI 3NEKTPOHHbIX Tabnuy BpeMs MNOCTYNSEHUS Kaxaown
3asBKKN, BPEMS €€ oxungaHna n obcnyxmsaHms (puc.7).
2. lMNMoctpoute pguarpammy Tuna «JlnHenyatas pguarpamma C  HaKoMieHUem»,

ncnonb3ys 9TW AaHHble (B HasBaHuu psana «[locTynneHne 3asiBKM» MOCTaBUTb

«=""», YyTOo B nereHge OH He oTobpaxancsa) (puc.8). lMonyyeHHbIn rpaduk
npeacTasneH Ha puc.9.

3. Cpenatb pag «[loctynneHune 3aaBkny» 6e3 obnactu un rpaHuy, (B pesynbTaTe OH
CTaHeT HeBWOUMbIM Ha guarpamMme): OBOWMHOW KWK Ha psiae WM BbI3OB C
MOMOLLBK HaxaTusi MpaBoW KHOMKM onuun «PopmaTt psga AaHHbIX», 3aTeM
BolOOp BKkNagkm «Bua» W yCTaHOBKA «HEBUAWMBIA»  TWUM rPaHUUbl U
«NpO3payHbIn» BUA rpaHuubl (puc.10).

4. dopmaTtnpoBaTtb OAMH U3 BUOUMbIX PSAOB (BpeMsi 06CnyXmBaHuUs UNU Bpems

oXunaaHus), YToObl OH MMen HyNeBOWN 3a30p (ABOMHOW KIMK Ha psge v BbI3OB C



MOMOLLIbIO HaXaTus MpaBon KHOMKM onuuu «dopmaT psga AdaHHbIX» 3aTeM
BblObOp Bknagkum «llapameTpbl» W yCTaHOBKA HyNeBOro 3Ha4YeHUs B none
«WvpwnHa 3a3opa») (puc.11).

B pesynbtaTe BbLINONHEHWS [OaHHbIX wWaroB OydeTr nonyyvyeH rpaduk,

N300paXKeHHbIN Ha puc. 6.

Puc.6 — Juarpamma 3asaBokK

Puc.7 — MNonyyeHHble AaHHbIe AN NOCTPOEHUS AnarpaMmbi



Puc.8- OnpeaeneHne NCxoaHbIX AaHHbIX

Puc.9 — Bua rpadomka nocne BToporo atana



Puc.10 — YcTtaHoBka Tuna rpaHulbl 1 3anmnBKm

Puc.11 - KoppekTupoBka WnpuUHLI 3a3opa

Onarpamma yctponctBa o6cnyxmBaHus



Hnarpamma yctporcTBa o6CcnyxmBaHusa npusedeHa Ha puc.12. MlopmnsoHTanbHas
OCb 3[eCb Takke npeacraBnseT cobon Bpems, a BepTUKarbHas — WHOEKC KaHana
obGcnyxmBaHuA (YMCNO MHOEKCOB pPaBHO 4uUCrly KaHanoB obcnyxuBaHust). CocTosiHue
KaXkoro kaHana npeacTtaBniseTca B BUAE ropu3oHTanbHOM «MNOSOChl», ANMHA KOTOPOW
paBHa nepuwony mogenupoBaHusa. Kaxpas «nomnoca» cepBepa pasfeneHa Ha Cekumw,
KOTOpble MNoKasblBalT, ObINO YCTPOMCTBO OOCIYXUBaHUA 3aHATO wunum cBobogHO B
TeYyeHue 3TOro BpeMeHHoro nHtepeana. Cekumm «3aHATO» B CBOK ovepeb pasfeneHsbl
NNHUAMM, 4TO no3BOMSEeT npocneguTb MOMEHT, Korga 6buIo  3aBeplueHO

o6cnykuBaHUe 0aHOW 3asiBKM U Cpa3y e Havyanochb CriefyHoLLen.

Puc.12 — lnarpamma ycTponctea obcny>XuBaHus

CospaHve guarpammbl YCTPONCTBa obBCnyXmBaHusa aBnsieTca 6onee CnoXxHbiM
MO CpaBHEHMIO C NOCTPOEHMEM AMarpamMMbl 3asiBOK, U BKITHOYAET criegytoLme warmu:

1. Cosgatb ctonbel AONA KakOoro KaHama, KOTOpbl COLAEPXUT BCE MOMEHTbI
Hayana MW OKOHYaHWs BbINOMTHEHNA OOCNYXMBaHUSA, OTCOPTMPOBAHHbLIE MO
BospacTaHumo. [na  3Toro  MOXeT  ObiTb  ucnonb3oBaHa  YHKUUSA
HAMMEHBLUW(6n0k;k), koTopas onpegensieT k — € MMHUMAnbHOE 3HauYeHue.
[aHHble 3HadyeHus Ha puc. 13 paccuyuTaHbl B cTonbue ¢ ananasoHom A5:A18,
roe

A5=HANMEHbLINA($G$8:$H$14:1)
A6=HANMEHbLINA($G$8:$H$14:2)
A7=HAVMEHbLINN($G$8:$H$14;3) n T.4.

2. BbibpaTb cTONOUbI, KaXabli U3 KOTOPbIX COOTBETCTBYET ONpeaAeneHHoOMY KaHany
o6CnyXnBaHUA, U MOCTPOUTL HA UX OCHOBE Auarpammy Tuna «JlnHendartasy.
OTMeTUTb, 4YTO pAAbl pacrnonoXeHbl B CTpokax (puc.14).

3. MN3meHuTb nopsaaok psaoB (OHWM SOMKHBI CBEPXY BHM3 pacnofnaraTbCa B Nopsake

ybbiBaHus, puc.14).



4. dopmatupoBaTb OOMH U3 PALOB: YCTAHOBUTb ANA HEro 3HayYeHue nepekpbITus,
pasHoe 100 (puc.15).

5. BbibpaTb OBa uBeTa AN XapaKTEPUCTUKM 3aHATOrO M CBOOGOAHOrO COCTOSIHUSA
KaHana. YCcTaHoBUTb LBeTa psgoB Tak, YToObl OHM YepedoBanuch (Hanpumep,
ecnun BblbpaHbl 3eNneHbIn U KpacHbIM UBET, TO Toraa Afis NepBoro psga HyHo
YCTaHOBUTb 3eneHbli, ANnS BTOPOro - KpacHbIA, ANs TpeTbero — 3eneHbli, Ans
4YeTBEpPTOro - KpacHbIn U T.4., puc. 16)).

6. YpanuTb u3 nereHabl Bce psidbl, KOOME NEpPBOro M BTOPOro nytemM BblAeNEHUs B
nerenge n Haxatus kHornku “Del” (yganute HeobXxo4MMO afiEMEHT nereHapbl, a He
KN4, T.K. B MPOTMBHOM cnyyae OygeT yganeH cam psag). byget nonydeH

rpaduk Ha puc. 17.

Puc. 13 — CosgaHune ctonbua ¢ 0TCOPTUPOBAHHBLIMU AAaHHBIMW BPEMEHUN Havana u

OKOH4YaHuA O6CJ'Iy)KVIBaHVIFI



Puc.14- YcTaHoBKa pacnonoXeHus psaos

Puc. 15 — OnpegeneHne pasmepa nepekpbITUs



Puc. 16 — 'ameHeHne nopsigka psgos

Puc. 17 — lNonyyeHHada nocne nATOro wara guarpamma



MpunoxeHue 5. NMpoBeaeHne 3KCNEPUMEHTOB «4TO byaer,

ecnu...» B Excel

MNpoBeneHve akcnepumeHToB «4TOo Oypert, ecnu..» B Excel peanusyetcs ¢

nomoLbio «Tabnuua nogctaHoBkM» (MeHo «[daHHble» -> «Tabnuua nogcraHoBkny). C

ee MNnomMowbd MOXHO WUCCeaoBaTb BIIMAHME pPaA3JIMYHbLIX MapamMeTpoB Ha pe3ylbTaT

MoAermimpoBaHUA. PaCCMOTpI/IM 3Tanbl co3gaHMa daHHoM Tabnuubl Ha npumMmepe

O}J,HOI'IGpMOD,HOVI mMoaenn ynpasrieHund 3anacamu (HGOGXO}J,I/IMO nccnegoBsaTtb BIiAHUE

obbema 3akasaHHOMW NapTuu Ha cpeaHne U3OepKKn)

1.

Cospgatb Tabnuuy (Tonbko BM3yaribHO), B KOTOPOW B O4HOM cTonbue (unu
CTpOKe) HeobXxoouMO nepeyvncrnuTb, HayMHass CcO BTOPOW CTPOKW,
NoACTaBNsiemMble 3Ha4yeHMs npu  umutaumn. B pgaHHOM  cnydvae
HeobXxo4MMO BBECTU pasfnu4yHble 3HavyeHusi obbema 3aka3aHHOW MapTum
(nycTb oHn paeHbl 30, 40, 50, 60, 70, 80, 90 wT.) (puc.1). B auerke Bbiwe
1 cnpaBa 3anucbiBaeTcsl agpec pesynbTata MOAENMPOBaHUS, Ha KOTOPbIN
0Ka3blBalOT BNUSIHNE MNEpPEeYUCreHHble 3HA4YeHUs (B A4aHHOM crny4yae 3To
cpegHue nsgepxku, T.e. G10=D27).

Bolgennte ananasoH Ttabnuubl (B npumepe — F10:G17), n BbibpaTb B
MeHI0 «[JaHHble» NyHKT « Tabnuua nogcTaHOBKMY.

B none «lNoacTtaBnaTtb 3Ha4YeHUs No CTpokam B» (puc.2) 3anucaTb agpec
SYEeNKN, B KOTOPOM XPaHUTbCA 3HaYeHne obbema 3akaszaHHOW napTum,
ncrnonbdyemoe npu mopenuposaHun ($D$5). B Tom cnyuyae, ecnu
nepBOHaYanbHble JaHHble 3anucaHbl CTPOKOW, TO HEOBXOAMMO 3HayYeHue
BBeCTU B none «lloacraBnsaTb 3Ha4eHMs no ctonbuam B». HaxaTb KHOMNKY

«OK», a 3aTemM - (B criy4ae py4yHOro pexmma BblumncreHnin) « F9».

Ha puc. 3 npeacraBneH nonyyeHHbIn pe3yribTaT 3KCNepUMEHTOB.



Puc.3 — PesynbTaTt akcnepnmMeHTOB

: A B [ C [ D | E ] F G [ H ] [
[ 2 |
| 3 | CTOMMOCTE XpaHeHuA, Ch 60,00p.
4] CroumocTe geduyuta, Cd 160,00p.
| 5 | Oftem zakaza, Part, wr 50
| B | CpegHree sHayenune cnpoca, MC, wr 40
| 7 | CKO cnpoca, SC, wr. 10

g
[ 9 | Owew sakasa | Cpeanee sHatenme nssepicer
| 10| Peanuszauua Cnpoc, D Wzpepwkn, C 917 33p
| 11 ] 1 34 960,00p. 30
12 2 28 1.320,00p. 40
113 | 3 54 640,00p. 50
14| 4 33 1020,00p. 60
15| 3 ] 720.00p. 70
| 16 | G 39 660,00p. a0
17 7 40 600,00p. an
| 18 | g 24 1560.00p.
19 9 24 1.560,00p.
20 10 45 300.,00p.
| 21| 1" 55 800,00p.
22 12 a0 0,00p.
123 | 13 16 2 040,00p.
|24 | 14 45 300,00p.
== 15 =] 1280.00p.
| 26 | CraTHCTHYeCKHE OUeHKH
|27 CpefHee 3HAYEHHE 917.,33p.
| 28 | MBLEPHEK
|29 | CKO nzpepex 353.73p.
a0

3
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Puc. 1 — 3anuck B Tabnumuy MCxogHbIX AaHHbIX
Puc. 2- OnpepeneHune agpeca si4enkn, B KOTOpyto OyaeT BbinofHeHa NoAcTaHOBKa
nepeyvyncrneHHbIX 3Ha4eHnn

: | B | c | D [ E | F G [ H [ ] 3
[ 2 |
| 3 | CTOMMOCTE ¥paHerKA, Ch 60,00p.
EN CroumocTe geduyuta, Cd 160,00p.
1 5 | Obtem zakaza, Part, wr a0
| B | CpepHee sHavenwe cnpoca, MC, wr 40
| 7 | CKEOD cnpoca, SC, wr. 10

g
9 | Obrem sakasa | Cpeanee sHaveHme usmepwek
| 10 | Peanusaumna Cnpoc, D H3pepxkn, C 704 ,00p.
11 1 33 1020,00p. 3n 1674 E7p.
112 2 23 1620,00p. 40 916,00p
13 3 43 420,00p. a0 853.33p
14| 4 30 1200,00p. =in] 1532 00p
15| 5 45 300,00p. 70 2048 ,00p
16 | 5 EC] 660.00p. 80 2304 00p
| 17 | 7 33 1.020,00p. an 3 216,00p.
18| a 41 540,00p.
119 | 9 45 120.00p.
20 10 43 420,00p.
21 1 a1 160.,00p.
|22 12 36 840,00p.
23 13 a0 0.00p.
| 24 | 14 61 1760,00p.
== 15 53 480,00p.
| 26 | CraTHcTHYecKHe oUeHKH
|27 CpefHee 3HAYEHHE 704,00p.
| 28 | M3[LB[BKEK
|29 | CKO nzpepex 331.48p.
|30

3
— v



Mpn paccMoOTpeHun AMHaMUYECKUX MoAenen AaHHbIi cnocob MoxeT ObiTb
NCronb30BaH ANS  BbIMNOMMHEHUS HECKONbKUX 9KCNEPUMEHTOB C  HEU3MEHHbIMU
napameTpamMum C LUENb MONyYeHUs CpedHero 3HavyeHUs BbIXOOAHOW BenuuYuHbl. B
KayecTBe npumMmepa Ha puc. 4 npegcrasrieHa peanusauus npou3BOACTBEHHON MoLenwn
ynpaeneHuss 3anacamu. [lyctb Heobxoammo BbINOAHUTL 10 3KCMEPUMEHTOB U
onpegenuTb cpegHee 3HayeHue obuwmx 3artpart. [Ona atoro coctaBum Tabnuuy no
npasusiam, OMUCaHHbIM Bblle, C TOW NUWb pasHUuen, 4To obbem npoM3BOACTBA
(MoxeT B6bITb BblIbpaH noboM Apyron napameTp) octaeTcsl HeU3MeHHbIM. PesynbTtat

nokasaH Ha puc. 5.

A B [ ¢ ] D | E [ F ]
1
[ 2 |
| 3 | CroumocTe xpaHenua, Ch 60,00p.
4| CToMmocTe deduuura, Cd 160,00p.
| 5 | HavaneHeid ypoeeHe 3anaca, N, wr. 5
| B | OBreM npouzeoncTEa, Part, wr 40
| 7 | CpenHee 3HayveHue cnpoca, MC, wr 40
8] CKO cnpoca, SC, wr 5
9

[ 10]
| 11] Mepunon | Cnpoc, D |Octatok Ha cknape | Hapepxin, C
12 1 41 4 240,00p.
113 | 2 a4 0 1600,00p.
|14 | 3 44 0 640,00p.
15| 4 52 ] 1.920,00p.
| 16 | a 33 2 120,00p.
| 17 | 53 41 1 60,00p.
18| 7 ] 3 180,00p.
119 8 37 5 360.00p.
| 20| 9 52 0 960,00p.
21 10 45 ] 960,00p.
22 1 34 B 360,00p.
|23 | 12 45 1 60,00p.
|24 13 40 1 60,00p.
== 14 34 7 420,00p.
| 26 | 15 39 g 480,00p.
|27 Oowme HamepHKEH 8 420,00p.
A

129 |

Puc. 4 — MogenupoBaHue Npon3BoACTBEHHOW CUCTEMbI YpaBreHns 3anacamu

: A [ B [ ¢ | D \ E | F [ 6 | H | I [ o+ [ « | 7
B
| 3 | CToMmMocTe xpaHeruAa, Ch 60,00p.
4| CroumocTs geduyuta, Cd 160,00p.
| 5 | HavaneHeld ypoeeHe zanaca, N, wr. A
| B | Obtem npowzeofcTea, Part, wr 40
7 CpegHree sHayenune cnpoca, MC, wr 40
8 | CKO cnpoca, SC, wr 5
9
[ 10] O6Len nponssoacTBa [Obue nssepxn
| 11] Mepuon | Cnpoc, D |Ocratok Ha cknape | Hanepsin, C g 420,00p.
12 1 41 4 240,00p. 40 7 500,00p.
13| 2 54 ] 1 600,00p. 40 10900,00p.
14| 3 44 ] 640,00p. 40 £ 580,00p.
| 15| 4 52 0 1920,00p. 40 8 300,00p.
16 | 3 ] 2 120,00p. 40 17 520,00p.
| 17 | G 41 1 60,00p. 40 13 140,00p.
18| 7 ] 3 180,00p. 40 8280,00p.
| 19| g 7 g 360,00p. 40 10330,00p.
20 ] 52 ] 960,00p. 40 30720,00p.
| 21| 10 46 0 960,00p. 40 19 620,00p.
| 22| 1 34 B 360,00p. CpefHes 3HaYEHHE [ 13 334,00p.
| 23| 12 45 1 60,00p.
|24 | 13 40 1 60,00p.
|25 | 14 34 7 420,00p.
|26 | 15 e a 480,00p.
| 27 | ObmHe H3DEPHKKN 8 420,00p.
=l
129 |

Puc. 5 — PesynbtaTthl ecsaTy aKCNepMMeHTOB
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