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2. ConepxaHue MOHITHUSL «TEOPHUsI YIIPABICHHS» U €€ OCHOBHBIE KaTErOpUuU
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5. IlonsATe MaTeMaTUYECKON MOJEIIN IPUHATHS PELICHUN
1. Copepskanue NOHATHA «YNPaBJICHUE)

JIro6oe HabmroeHre 3a AesATENHbHOCTHIO YIPaBIEHIIa TTOKA3hIBAET, YTO HEOOXOIUMO
pa3nyarh CTPYKTYPHO-CONEPKATEIbHBI M IMPOLECCYaIbHO-COIECPKATEIbHBIN aCIEKT
yIpaBJiICHUS.

OcHOBa BCSIKOTO YIIPaBJICHUS — 3TO HEOOXOMUMOCTH TUTAHUPOBAHUS JICSITEIBHOCTU
Ha OCHOBE ITPOTHO3UPOBAHUSA, €€ OpraHu3alls U KOHTPOJIb UCTIONHEHUs pemeHuid. Ho 31o
enie He Bce ympaieHue. HeoOxoaumMo MOTHUBUPOBATH JIEATEIIBHOCTh JIIOACH U €€
peryiaupoBarb, TaKk Kak HE BCE€ MPOLECCHl OJMHAKOBO ympamisieMbl. s mopaep:kaHus
JIEATEIIbHOCTH B ONPEICIICHHOM PEXHME HEOOXOIUMO HCCIEeNI0BaTh (DYHKIIMOHUPOBAHUE,
JUTSI 4€TO UMEETCS TaKOW BUJ| YIIPaBICHYECKUX (QYHKITUH, KaK KOOPAMHAITHSI.

Tak  omuchIBaeTcsi  CTPYKTYPHO-COAEP>KATENIbHBIM  acleKT  YNpaBIICHUS,

MPEACTABIEHHBIN JIJI1 HATTISITHOCTH Ha cxeMme 1.
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Pucynok 1 — Buasl nesTenbHOCTH B yIIpaBI€HUU

Takum o00pa3oM, CTPYKTYpPHO-COACPKATENbHBIA AaCHEKT YIpaBlIEHUS — 3TO
peanu3aiys €ro OCHOBHBIX (DYHKITMH, KOTOpBIE, OJIHAKO, HE OTPa)KarT CaMOro IMmpoliecca
yrnpasieHus. OyHKIUs yIpaBiIeHUs — 3TO OOBEKTUBHO 000COOIECHHBIN BU JEATEIBHOCTH
YEJI0BEKA, ABJISIIOLIUNCS COJEpKaTeIIbHBIM KOMIIOHEHTOM IPOIecca YIPaBICHHUS.

IIpouiecc  ympaBlieHUsT —  OCYIIECTBIsg€Mas BO BpPEMEHU JICSITEIbHOCTH
OOBEIMHEHHBIX B OMNPENCICHHYIO CTPYKTYpy JIIOJeH, HampaBlieHHAass Ha JOCTUKEHUE
MMOCTABJICHHOM 1ICJIN.

[Iporecc ympaBieHUs HAYMHACTCS C IeJIeNoflaraHus, TO €CTh C OMPEACIICHHs TOro,
YEero Mbl XOTHUM JOCTHUYb. 3aTeéM HEOOXOJUMO OILEHUTh CHUTYallMl0 OTHOCUTEIHHO
MOCTABJICHHOM 1€, TO €CTh ONUCAaTh TO, YTO Mbl MUMEEM B HACTOAIIECE BpEeMs s
JIOCTH)KCHHUS 11EJIH.

[lenb M KOHKpETHAas CHUTyallMsi BCErJa HE COBIAJAIOT, HE aJIEKBaTHbI, OTCHOAA
BBITEKACT IOHATHE «IMPOOJEMBI», TO €CTh TOTO0 IMPOTHUBOPEUHs, KOTOPOE HEOOXOIMMO
pa3pelInTh TPUHATHEM YIIPABICHUYECKOro pemieHus. Peann3oBaHHOE ympaBiIeHYECKOE

pELIeHNE TEPEBOIUT CUCTEMY YIIPABIEHUSI B HOBOE COCTOSTHUE.



Wtak, conepkaHue MOHATUS «YNPABICHUE)» PACKPBIBAETCS YEPE3 €ro CTPYKTYpPHO-
CoJIepKaTeIbHBIM W TIPOIECCYyaTbHO-COJEPKATEIIbHBIM acleKkT. PaccMOTpuUM, YTO Ke

COACPIKUT MMOHATHEC KTCOPUA YIIPABJICHHA», KAKOBbBI €€ OCHOBHBIC KATCTOPHH.

2. Coep:kaHue NOHATHS «TeOPHs YIIPABJICHUN» U €€ OCHOBHbIC KAaTerOpuu

Knon Il'enbBenuit, ppaniryzckuit punocod, ckazan: «Beskuil, n3ydaromuii HCTOPUIO
HapOAHBIX OEICTBHM, MOXET YOEeIUThCA, YTO OOJIBIIYI0 YacTh HECYACTHl Ha 3emJie
MIPUHOCHUT HEBEKECTBO». JII000# COBpEeMEHHBIN CIEHMAIUCT B Chepe yIpaBIeHUS TOJDKEH
BIIQJIETh U TEOPUEH, U IPAKTUKOM, 1 UCKYCCTBOM YIIPABJICHUA.

Teopus yripaBiieHUs — IPEBHsISL HayKa, OepyIias Ha4aJio HE ¢ BPEMEH aMEepPUKaAHCKHUX
nmKkeHepoB XIX Beka, a ¢ NMPOU3BEACHUN AHTUYHBIX MBICIHUTENCH, pacCyXIaBIIUX 00
HMCKYCCTBE YIPABICHHS JIIOJbMU B pa3HbIX cdepax — MOIUTHKE, TOPTrOBJie, BOSHHBIX
NENUCTBUSAX, MUILUIOMATUH. YIIPABJICHHUE TOJDKHO UMETh CBOIO TEOPHIO, OO HUKAKOW OTBIT
OTZICJIBHOTO PYKOBOJIMTEIS WJIM AK€ YIPABICHYECKOM KOMaH/bl HE MOXET YYECTb BCEIrO
MHOT000pa3us yInpaBIeHUYECKUX CUTYAIUH.

Teopua ynpaeénenusn — 3ImMO COBOKYHHOCHMb 3HAHUW O 3AKOHAX U
3AKOHOMEPHOCMAX, MEMOO00I0ZUU U MEMOo0ax OCyWeCmeaeHus ynpaeieHuecKou
deamenvHocmu. Hayka ynpaBiieHHs CO3[AET, CUCTEMATU3UPYET U PACIIPOCTPAHSIET 3HAHUS
O TOM, KaK MIMEHHO OCYIIECTBISATh YIPABICHUECKYIO IESITENBHOCTh C OMOPON HA 3HAHUE
Tpex 6a30BbIX HAYK — IICUXOJIOTUH, SKOHOMUKH U TPaBa.

VYmpasnenue — 0coObli BU OTHOIICHUA MEXIY JIFOIbMH, KOTOPBINA 3aKITI0YACTCS B
TOM, YTO OJMH YEJIOBEK XOYET JIOOUTHCS OT JIPYroro TOro, 4ero 3TOT APYrou caMm mo cede
Obl He aenan. llopToMy NOHSTHEM «ympaBieHUE» O003HAYAETCA OJIHA W3 CaMbIX
HEOTPEIEIICHHBIX M Pa3MBIThIX KaTeropuii. Mbl yIpaBiisieM caMoIeTOM, CBOMM CBOOOTHBIM
BPEMEHEM, KOJUIEKTUBOM. BO3HUKAET BOMPOC, YTO €CTh YIIPABICHHUE [0 CBOEMY XapaKTEPY
— OpOLECC WK pe3yabTaT, SHEPrusl Wik WH(pOpMaLMsl, U KaK MOXHO IMOJy4yaTh OOJbIIIE,
4yeM oT/aBarh? Eciin yrpaBieHne — JpeBHENIEe HCKYCCTBO U HOBEMIIAs HAYKa, TO KAKOBBI
’KE €€ OCHOBHBIE KaTeropun?

Cnenuanuctel B OO0JIACTH YNPABJIEHUS CXOASATCS BO MHEHHH, 4YTO YIIPaBJICHUE
OCHOBBIBAETCSI HA COOCTBEHHBIX MPHUHIIMIIAX M 3aKOHAX U CONEPXKHUT CeHUPUISCKUE IS

HCTO KaTCropuu.



[IpuHsB 3a OCHOBY ONpEIECICHHWE YNPABICHHUS KaKk IEJICHANPaBIECHHOTO
BO3JICHCTBHSI, MOXKHO CUUTATh €T0 OCHOBHBIMU KAMEZOPUAMU:

—  00BeKT U CyOBEKT yNpaBlICHUS,

—  cucTeMa,

—  MeXaHu3M,

—  MpOIECC YIpPaBICHUS;

—  METOJ yIIPaBJICHUA.

Cybvexm ynpaenenus — yIUpaBIIOIIAs MOJCUCTEMA, BO3ACUCTBYIOIIAs HA ApPYTue
DJIIEMEHTBl CHUCTEMBl YIPABIECHHA. OJTO MCTOYHHK BO3JEHCTBHS, KOTOPBIM MOXKET
BBICTYIIaTh TOT, KTO MMEET Ha 3TO MOJHOMOYMS: TOpOJCKas JyMa, TUPEKTOp 3aBOja,
MeHekep Oanka M gap. CyObekT yhpaBieHUsT KaK 3BE€HO, YacTh COIMAJIbHO-

AKOHOMHUYECKOM CUCTEMBI OKa3bIBACT BOBHGﬁCTBHC Ha BCIO CUCTCMY B IICJIIOM.

Obvexm  ynpaenenus —  yHOpapisemas  IOACHCTEMa, BOCIHPHUHHUMAIOLIAS
YIPaBICHUYECKUE BO3IEHUCTBUS OT YIPABISIOLIEH MOACUCTEMbI (KaK akT COINIACOBAHMS
neaTenbHOoCTH Jirofed). OObeKkTamMHu  YNpaBiI€HUS MOTYT ObITb TEPPUTOPHAIbHBIE
OOIIHOCTH JIIOZIEH, OTPaciu, BUIbl PECYpCOB, IPYMIbI JIOAEH U OTIENIbHbIE JTUYHOCTH U
T. II.

Coomnowenue cybvekma u 06vexma ynpaeienus

Tak kak IMaBHBIA AJIEMEHT COLMAIbHO-DKOHOMUYECKOW CUCTEMBI — YEJIOBEK, TO
MOCJIETHUNA MOXKET BBICTYIIATh U CYOBEKTOM, U OOBEKTOM YIIPABIICHHUS.

Kaxnapiii unen oOmiecTBa ymOpaBisieT €ro pa3BUTHEM uepe3 U30UpaTesIbHYIO
CUCTEMY, B TO )€ BPEMsI HMEHHO Ha YeJIOBEKa HAIpaBJIseTCsl YIPABISAIOLIEe BO3ACHCTBUE.
W yenoBek, W OpraHu3alMs pearupyroT Ha yNPaBISIOIINE BO3IEHCTBUS HE MMAaCCUBHO, a C
Y4ETOM CBOHMX MHTEpPECOB. YUEIOBEK MOXET IPHUHATH YNPABIECHYECKOE BO3JEHCTBHE,
CJIeIOBaTh €My, a MOXKET U HE MPHUHATh, U OT 3TOr0 OyAeT 3aBUCETh 3PPEKTUBHOCTH BCEH

CUCTEMBI YIIPABJICHHUS B 1LIEJIOM.

Cucmema ynpaenenuss — COBOKYIIHOCTb (PYHKIIMI U MOJTHOMOYUN, HEOOXOIUMBIX IS
OCYILIECTBJICHUS  yIpaBlI€HYECKOro Bo3aehcTBus. (CucTeMy  yIOpaBiI€HUS  MOXKHO

NpcaACTaBUTb KaK COBOKYITHOCTB 3BCHBLCB, OCYIICCTBIIAIOINUX YIIPABICHHUC, 4 TAKIKC CBA3EH



Mexay Humu. CucTteMa ympaBlIeHHsS BKIIOYaeT B ce0S W CPENCcTBa OCYIICCTBICHUS
YIIPABIICHYECKUX BO3ICHUCTBUN, TAKUE KaK WHTEPEChI, LIEHHOCTHU, MOTHUBBI, YCTAHOBKH,

CTUMYJIBI.

Memoowsl ynpaénenus — 3TO CHOCOOBI BBIMOJIHEHUS PA3TUYHBIX (QYHKUMANA IS
OCYWIECTBJICHUS BO3JCUCTBUM, pa3IMYyalONIMECs XapaKTEPOM HCHOJNHEHUsA. Meron

YIPABIICHUS TUKTYET KOHKPETHAS CUTYyAIlHs ¥ XapaKTep periaeMoi mpooOIeMbl.

Mexanusm ynpaejieHus — 3TO COBOKYIIHOCTb CpEACTB U MCTOAOB BOSI[GﬁCTBH?I Ha
ACATCIBHOCTD HIOI[eﬁ, KOJUIEKTUBOB. MeXaHu3M — 3TO COCILUICHUEC PA3JIMYHBIX PbIYaros,
ONpCACIAIOIINX BO3MOKHOCTb ABMIKCHU . Prruarm GeiBaroT JIUYHOCTHBIC, DKOHOMHNYECCKHUC,
IICUXOJOIMYCCKHUC, COOUAJIBHBIC U T.. OcobeHHOCTh MeXaHu3Ma YIIPaBJICHUSA COCTOUT B
BO3MOXHOCTU YCHIIMBATbL HIIN 0CJIA0NATh BIUSTHHUE CpE€aCTB YHpaBJICHUA, BBI6I/IpaTB

CpeacTBa BO3JeUCTBU (cxema 3).

IIpoyecc ynpasnenus, Kaxk yxe 0TMEUaJIOCh, 3TO TIOCIIE0BATEIbHOCTD IEUCTBUIMA, U3
KOTOpBIX  ¢opMuUpyeTcs  yIpaBieHUYeckoe  BozumedictBue. OH  xapakTepusyer
MPOLIeCCYaTbHO-COEPKATEIbHYIO CTOPOHY YIIPaBICHHUS.

Tak, IOHATHE CHCTEMBI YIIPABICHHUS XapaKTEPU3yeT CTATUKY YIPABICHHUs, [IOHITUE

npornccca ymnpaBJICHUA — C€ro JWHAMHUKY, IHOHATHC MCEXAHHM3MaA — CII0c00 opra"ou3alin

YIIPaBICHUS.

[Ipouiecc ympaBieHUsT HE MOXET OBITh OCYIIECTBIEH JIIOOBIM MEXaHU3MOM
yopaBiieHus. MexaHu3M yOpaBleHHS HE MOXKET pealiu30BaTh JIIOOOW mporece
ynpasiieHus. YToObl 3(p(HEKTUBHO yIpaBIIATh, HaJO 3HaTh OCHOBHBIE KaTerOpuu TEOPUHU

yIpaBlIeHUs, KOO YIIPaBICHUE — ATO MOTPEOHOCTH, KOTOPAs PEaTu3yeTCsl CO3HATEIBHO.

Hpedmemom meopuu ynpaejieHus ABIAIOTCA YIPABICHUYCCKHUEC OTHOIICHUSA, B
KOTOPBIX OJHOBPCMCHHO IIPOABIIAIOTCA SKOHOMHYCCKHC, COIOUAJIBHBIC W ITOJIMTHYCCKHC

HHTCPECHI, a TAKKC TCHACHIWN PA3BUTHUA IIPAKTUKH YIIPABJICHUS.



3. CTpykTypa TeopuM ynpaBJeHUsI

Crpykrypa 1000l Hayku OOYCIIOBJIEHA 3aJayedl W3Yy4YEeHHs PA3JIMYHBIX CTOPOH
OJTHOTO U TOTO e oObekTa. Kaxknas Hayka UMEeT CBOIO TEOPHIO, Kaxaasi HayyHas TeOpHs
MMEET CBOU IIPEIMET.

Jlist onpenenieHnst CTPYKTYphl TEOPUH YIIPABIEHUS PACCMOTPUM MPUHLMITAAIBHBIN
npouecc GopMUPOBAHUS HAYUYHOU TEOpUH.

[Muknnueckuil npouecc (GOPMUPOBAHUS HAYYHOU TEOPUH UMEET CIIEAYIOIINE 3TaIlbI:

1. HaGmromeHue 3a MPOMCXOASIIMMH TIPOLIECCAMH, 3a JaHHBIMU MPEAMETHOU
00J1aCTH HAYKHU U UX aHAJIM3.

2. ®opManuzanus, cucTeMaTu3alys, Kiaccupukanus HaOII0IaeMOro, COCTaBIICHNE
TUTIOJIOTHUH.

3. Pa3paboTka Hay4YHbIX U MPUKIIAHBIX OCHOB JJIS BBIIIOJIHEHUS aHAJIM3a U CUHTE3a.

4. O6001IeHNEe TaHHBIX U CO3/IJaHNE TEOPETUUECKUX OCHOB HayKH: ()OPMYIUPOBAHHE
IIPUHIIUIIOB, ONMCAHUE 3aKOHOMEPHOCTEN U 3aBUCUMOCTEM.

5. Co3nanue METOOIOTHH HCCIIETOBAHMS IPOLIECCOB, HAYYHON TEOPUH.

6. HakoruieHrne cTaTUCTUYECKUX IAHHBIX U KOPPEKTUPOBKA METOAOIOTHUH.

OTAII 1 — Hctopus pa3BuThs HayKu

Pa3BuTue Teopum ynpasieHus HAUUHAETCS C:

- W3YYCHHS BOBHHUKHOBEHMS, CTAHOBJIEHNUS, T.€. FEHE3UCA YIIPABICHUS,

- W3y4YEHMs] UCTOPUYECKMX TEHICHLMMN PA3BUTHUSA HAYKU YIPABICHUSA U JBOIIOLHU
LIKOJI HAYYHOI'O YIIPABJICHUS.

OTAII 2 - ®opMupOBaHUE MOHATHWHOTO anmapara ¥ COOTBETCTBYIOIIHUX MPABUI U
PEKOMEHJALNN IS TPAKTHYECKOU IESITENBHOCTH.

OTAII 3 - ®opMupoBaHH€e CTPYKTYPbl CUCTEM YHIPABICHUS, OPTAHU3ALMSA U METOBI
yIIPaBJICHUS.

O} PexTUBHOCTD YNpaBIECHUS 3aBUCUT, MpPEXKJAE BCEro, OT TOr0, HACKOJIBKO
CTPYKTypa CHUCTEM YNPABJICHUS, OpraHU3alus W METOJbl YIPABIEHUS COOTBETCTBYIOT
OOBEKTUBHBIM 3KOHOMUYECKUM 3aKOHaM. 3HaHHE 3aKOHOB M 3aKOHOMEPHOCTEHN MO3BOJISIET
BbIpa0OTaTh METOJIbl U CTUJIN YIPABJICHHUSL.

OTAII 4 - ®opMupoBaHHE METOIUKH pa3padOTKU YIPABIEHYECKUX PEILICHHIA



D¢} PeKTUBHOCTD 3aBUCHUT M OT METOAMKHU Pa3paOdOTKH yMPaBIEHYSCKUX PEIICHUH, U
OT JIOTHYECKHX TOAXOJ0B B pean3aliy BceX QYHKIMNA yIpaBICHHS.

OTAII 5 - BeipaOoTka KpUTEPUEB U METOAOB OLIEHUBAaHUS d(DPEKTUBHOCTH

[lepeuenb cpeicTB U METOAOB BO3ICUCTBUS HA MOBEACHUE JIIOACH B OpraHU3aIMsIX
XapaKTepHu3yeT OCHOBBI MEXaHHW3Ma YIMPAaBICHHUS , BBIPAOOTKA KPUTEPUEB M METOJOB

otieHuBaHUS 3PGHEKTUBHOCTH YIIPABICHUS IPOU3BOUTCS HA TTOCIIETHEM dTarle.

Taxkum O6p330M, TCOPUA YIPABJICHUA — 3TO KOMIIJICKC TCOPETUUCCKHX HOJ'IO)KeHI/II‘/'I,
HO3BOJAIOIMMUX JAATh OMNHMCAHUC U 00bsICHEHHE OOBEKTHBHBIX SBJICHHUMN YIIPABJICHUA, 3TO

COBOKYITHOCTb KAaTETOPHH, PaCKPBIBAIOIIMX CYIIHOCTh, COACP)KaHWE U CICHHPUKY
ynpaBieHus. Teopus  ynpaBieHUss  CHOCOOCTBYET  CO3JaHUIO  A(PPEKTUBHOTO

HHCTPYMCHTApU:A ynpaBHCHHGCKOﬁ JACATCIIBHOCTH.

4. B3zauMocBsI3b MaTeMaTHYECKHX MojaeJded M METOAMKH NPUHATHA

YIPABJIEHYECKHX pelleHnH

Maremaruueckue MOJIETU MPUHSATHS PEHICHUH MOXXHO pa3OWuTh Ha JBa OOJBIITNX
KJjlacca:

—  ONTUMHU3ALMOHHBIE - YyXOASIT CBOMMHM KOPHSMH B  KJIACCHUYECKUU
MAaTeMaTUYECKUN aHAJIM3 U UMEIOT BEChbMA ''TIOUTEHHBIN''BO3PACT.

—  TEOPETUKO-UTPOBBIE HAYAIU MCCIEAOBATHCS JIUILB B MOCIEAHUE TECATUIICTUS
— mocie Bbixoma B 1944 romy dyHmameHnTanbHOW MoHorpadum "Teopus urp u
DKOHOMUHYECKOE MMOBeacHuE" .

OTUM Ha3BaHWEM aBTOpHI (onMH W3 KoTophix — Jkon ¢don Heiiman — Obln
BBIJAIOIIMMCSL MareMaTukoM, a Jpyroil — Ockap MopreHmTepH — HW3BECTHBIM
HPKOHOMHUCTOM), XOTEJIM MOTYEPKHYTh B3aUMOCBS3b MEXKIYy 3KOHOMHKOW W TEOpUEH WIp.
OpmHaKo TONMBKO B HAIIA JHU TIIyOMHA MPOHWKHOBEHHSI TEOPUH UTP B DKOHOMHUKY Oblia
OllCHEHa B MoyHOM Mepe. Hanbosiee KOHIIEHTPUPOBAHHBIM BBIPAKEHUEM 3TOTO SIBUIOCH
npucyxaenne Hobenesckoit npemun 1994 rona no s3koHOMHUKE TpeM Mpo(heCCUOHATBHBIM
MaTeMaTrKaM 33 UX UCCIENO0BAHUS 110 TEOPUU UTP. Mexanu3mbl (PyHKITMOHHUPOBAHUS
pbIHKA, KOHKYPEHIIMH, BO3HUKHOBEHMSI WJIM Kpaxa MOHOIIOJIMM, a TakkKe CIOCOObI

MPUHATUS UMU PEUICHUN B YCIOBHUSX KOHKYPEHTHOW OOpPHOBI, TO €CTh MEXaHU3MBI UTPHI



MOHOIOJIUM, JEUCTBYIOIIME B HKOHOMHYECKOM pealbHOCTH, — HE MOILYT ObITh
WCCIIEZIOBaHBI U TIOHATHI 0€3 TEOPUU UTP.

Teopernyueckuid mMarepuas JIaHHOW JMCIUIIMHBI 0a3UpPyeTcs Ha MaTeMaTUYeCKUX
Kypcax 110:

—  HCCJEAOBAaHMIO OIEpaIuid,

—  TEOpHH UTD,

—  TEOpHH NPUHATUSA PEIIECHUIN

— ®W  BKIOYaeT B ce0d  3amaud  TMPUHATAS  pPEUICHUH B
YCJHOBUSIX ONPENEIICHHOCTH, PUCKA, HEONPEAEIEHHOCTH, a TaKK€ B TEOPETUKO-UTPOBBIX
YCIIOBUSIX.

B cooTBETCTBUU CO CIOKUBIIMMCSA B COBPEMEHHOM HAyKE CUCTEMHBIM IOAXOJIOM,
HKOHOMMKY JF000T0 TOCynapcTBa (WJIM PErMoHa) MOXKHO paccMaTpuBaTh Kak OOJIBIIYIO
CUCTEMY, DJIEMEHTAMU KOTOPOH SIBIISIFOTCS MPOU3BOJIUTENN U MOTPEOUTETN Pa3HOOOPa3HBIX
ToBapoB U yciyr. [lo  cmoco®y — KOOpAMHAMM ~ DKOHOMHUYECKOM  JICSITENIbHOCTU
HKOHOMHYECKHE CUCTEMBI TTOJIPA3/ICISIOTCS Ha:

—  UEHTpaJM30BaHHBIE (aIMUHUCTPATUBHO-KOMAH/IHbIE) 1

—  JICUEHTpaJIM30BaHHBIEC (PHIHOYHBIE).

XapakTepHOil 0COOEHHOCTBIO aJIMHHUCTPATUBHO-KOMAHTHON CUCTEMBI SIBISIETCS TO,
YTO B HEH SKOHOMHUYECKHE PEIICHUS MPUHHUMAIOTCS €IMHBIM YMPABISIIOIIAM OpPraHOM
(rocymapcTBOM) U TiepefaroTcsl CyObeKTaM JKOHOMUKH B (OpME PaCHOPSKEHHM,
00s13aTeNbHBIX K UCHONHEHUIO. [Ipy agMUHHUCTPATUBHOM YMPABICHUU HSKOHOMMKOU
YOPABIAIONIMK OpraH JOJDKEH pacroyiaraTh Ype3BblYaliHO OOJBIIMM  KOJIHYECTBOM
nH(popManuK, Kacarlieics MOTpeOHOCTEN HACEICHUs, UMEIOIINXCS MPOU3BOICTBEHHBIX
MOIIIHOCTEH, 3aracoB TOBapa U CHIPhs, pacmupeneseHus padodeit cuibl U T.01. [losTomy
HeoOX0o/lMMa MHOTOUYMCIEHHas (M BechbMa JOPOTOCTOAIIAsl) apMUs YWHOBHUKOB —
rocyJapcTBeHHasi OIOpOKpaThs, KOTopas 3aHuUMaeTcs cOopoMm wuHpopmaruu, ee
00paboTKOM, COCTABICHUEM Ha ITOW OCHOBE XO3SMCTBEHHBIX TIJIAHOB, X COTJIACOBAHHEM,
KOPPEKTUPOBKOM, a TAK)KE KOHTPOJIEM 3a UX BBHITIOJTHEHHUEM.

JleuleHTpann30BaHHAsl HSKOHOMHKAa OCHOBAaHAa HA CYBEPEHHUTETE CYOBEKTOB
SKOHOMUKH. CKa)keMm, MPUMEHUTEITBHO K MPOU3BOAUTENSIM (pupMaM) 3TO O3HAYAET,
MpeXke BCEro, HaJu4ue CBOOOJbI B MPUHITHU DKOHOMUUYECKUX PEIICHHM: YTO, B KaKUX

KOJIMYCCTBAX U KAKOI'0O Ka4CCTBaA IIPOU3BOAUTDL M3 UMCIOIHUXCA PCCYPCOB, d@ TAKIKC — KOMY



U 110 KaKUM LI€HaM IPOoAaBaTh MPOU3- BEACHHYIO MpoayKiuio. CyBepeHUTET MOTPEOUTENS
€CTh IPaBO MPUHUMATh PEIICHUS, CBSI3aHHBIE C PACIOPSHKEHUEM NPUHAUICKAIINMU EMY
pecypcamu. [Ipu 3TOM B3aniMHas KOOpJMHALIMS [JIAHOB MPOU3BOJUTENIEH U MOTpeOuTENeH
OCYIIECTBIISIETCA C MOMOIIBI0O OOMEHA MPOM3BEACHHBIMU TOBapaMH Ha PBIHKE, KOTOPHIM
MPOUCXOAUT MO II€HAM, YCTAHABIMBAEMbIM CBOOOJHO B 3aBHCHUMOCTH OT COOTHOUIEHUS
cupoca M mpemnokeHus. Kak HM3BECTHO, IKOHOMHYECKAs JAESITEIbHOCTb OTHEIbHBIX
CYOBEKTOB HKOHOMUKH (MHIUBUIYYMOB, JIOMOXO3SIICTB, (PUPM, BJIaJEJbLEB MEPBUYHBIX
pPECYpPCOB U T.II.) U3Y4AETCS B TOM pa3fesie SKOHOMHYECKOH TEOpUH, KOTOPBIA MPUHSITO
Ha3bIBaTb MHUKPOIKOHOMUKOW. Ilpu 3TOM J[esATeNbHOCTh CYOBEKTOB SKOHOMHKH,
paccmarpuBaeMasi B paMKax MUKPOIKOHOMHUYECKOW CHCTEMBbI, XapaKTepU3yeTCsl OOIbIION
3aBUCUMOCTBIO OT JEUCTBUI Jpyrux cyObekToB. CkaxkeM, ecnu (upma MNPUHUMAET
ONPENIETIEHHOE PEIICHUE, CBA3aHHOE C MPOU3- BOACTBOM TOW WJIM MHOW MPOAYKIUU WIH C
npoAake HEKOTOPOro TOBapa, TO OKOHYATENIbHBIM pe3ynbTaT (Harpumep, MNpUuObLIb
¢up™mbl) OydeT 3aBUCETh HE TOJBKO OT MPHUHATOrO €10 PEIIeHUs, HO U OT MHOXKECTBa
IpyTux (akTOpoB: pEIICHUH, MPUHATHIX APYTUMHU (pupmMamu, MOBEJACHUS MOKYyIaTeleH,
JEMCTBUI 3aKOHOAATENIBHBIX OPTaHOB, Kypca BaltoT U T.a. [loaToMy pemenue, koTo- poe
npuHUMaeTcs (GupMoOl, OyaeT pelleHneM B YCJIOBHUAX HEONPEICICHHOCTH. JTa
HEONPEJEICHHOCTh CO3JaeTCs KaK 3a CUeT ACMCTBUU JpYyrux CyObEKTOB 3KOHOMMKH,
MpeCieyOIUX COOCTBEHHbIE HHTEPECHI, TAK U 3a CUET HEMOJIHOThHI UMEIOIEHCS Y PUpPMBbI
UHOOPMALINH O CIOKHUBIIEICS YIKOHOMUYECKOM 0OCTaHOBKE.

OCHOBHOW METOJ UCCIENOBAHUS, KOTOPBIM UCIIOJIB3YET SKOHOMUUYECKAsA TEOPUS, —
MOJIEJINPOBAHUE YKOHOMMYECKUX IIPOLIECCOB U sABIEHUM. [IpenMeroM u3ydeHus HaHHOTO
Kypca SIBJISIIOTCS MaTeMaTH4YeCKUE MOZENIU IOBEIEHUS CyOBEKTOB 3KOHOMHUKHU B pamMKax

MHKPOIKOHOMUYECKOW CUCTEMEL. [Ipy 3TOM HaIpaBIE€HHOCTH aHajIW3a PaCCMaTPUBAEMBIX

371eCh MaTeMaTHYECKUX MOJIEJICH HOCUT HOPMATUBHBIN XapaKTep U COCTOUT B TOM, YTOOBI
JaTh OTBET Ha BOMNPOC THITA: KaKWe JCHCTBHUS CIACAYET MPEANPUHATH, YTOOBI JOOUTHCS
Hauydimux (B OMNPEACIICHHOM CMbICE) pe3yibTatoB? Takum o0pa3oMm, cojepKaHue
JAHHOTO Kypca MOXKET OBITh OXapaKTEepHU30BaHO KaK IOCTPOCHHE MAaTeMaTHYeCKHUX
MOJIeJICH MUKPOIKOHOMHUKHU W UX MCCIICOBAHNEC B HOPMATHBHOM acCIIeKTeE.
JlenenTpanu3oBaHHasi OSKOHOMHUKA OCHOBaHa Ha CyBEpPEHHUTETE CYOBEKTOB
SKOHOMUKH. CKa)xeMm, MPUMEHUTEITBHO K MPOU3BOAUTENSIM (pupMaM) 3TO O3HAYAET,

mpexKA€ BCCTO, HAJIMIUC CBO6OI[BI B IIPUHATHUHN 3KOHOMHYCCKUX pemeHI/Iﬁ: 49T0, B KAaKHUX



KOJIMYECTBAaX M KaKOro KaueCcTBa MPOU3BOJUTH M3 UMEIOIINXCS PECYPCOB, a TaKKe — KOMY
U 110 KaKUM LI€HaM MpOojaBaTh MPOU3- BEAEHHYIO NMpoayKuuio. CyBepeHUTET NoTpeduTens
€CTh MPABO MPUHUMATH PEIICHUs, CBA3AHHBIC C PACTIOPSLKEHUEM MPHUHAJICKAITIMHI MY
pecypcamu. [Ipu 3ToM B3aumMHasi KOOpJIWHAIKA TUIAHOB MTPOU3BOUTENEH U MOTpeduTenen
OCYLIECTBIISIETCA C MOMOIIBI0O OOMEHA MPOM3BEACHHBIMU TOBapAMH HAa PBIHKE, KOTOPHIM
IPOUCXOIUT MO LIEHAM, YCTaHaBIMBAa€MbIM CBOOOJHO B 3aBUCHUMOCTH OT COOTHOIICHHUS
cnpoca W TnpemioxeHus. Kak W3BECTHO, SKOHOMHYECKas JCSATEIbHOCTh OTICIbHBIX
CYOBEKTOB IKOHOMHUKH (MHIUBUIYYMOB, TIOMOXO3SICTB, (PUPM, BIAAEIBIEB MEPBUYHBIX
pPECYPCOB U T.II.) U3y4YaeTCsi B TOM pasjesie SKOHOMHUYECKOH TeOopuu, KOTOPBIA HMPUHATO
Ha3bIBaTh MHUKPOIKOHOMHUKOW. Ilpu 3TOM JeATENbHOCTh CYOBEKTOB HSKOHOMHKH,
paccmarpuBaeMasl B paMKax MUKPOIKOHOMHUYECKOW CHCTEMBbI, XapaKTepU3yeTCsl OOIbIION
3aBUCUMOCTBIO OT JEUCTBUM Jpyrux cyObekToB. CkaxkeM, ecinu (upma MNPUHUMAET
OTpE/ICJICHHOE PEILIEHUE, CBI3AHHOE C MPOU3- BOJCTBOM TOM MM MHOW MPOAYKIUU WIIU C
IpoaXkeil HEKOTOPOTO TOBapa, TO OKOHYATEIbHBIM pe3yiabTarT (Hampumep, MNpUObLIb
bupmbl) OyaeT 3aBUCETh HE TOJBKO OT MPUHATOTO €10 pEeHIeHUs, HO U OT MHOXKECTBa
Ipyrux (HakTOpOB: pEHICHUN, MPUHATHIX APYTUMHU (pupmMamu, MOBEIACHHS MOKYIaTeleH,
JICUCTBHUM 3aKOHOJIATENIBHBIX OPraHoOB, Kypca BaiatoT U T.II. [loaTOMy pemienue, Koto- poe
npuHUMaeTcst (GUpMoii, OyzieT pelieHUeM B YCIOBUSIX HEOMPEAECIEHHOCTH.

DTa HEeOmpeNeNeHHOCTh CO3JaeTcs KaK 3a CYeT JEHUCTBUN APYTHX CYObEKTOB
HSKOHOMUKH, TMPECIEAYIONUX COOCTBEHHbIE HMHTEPECHhl, TaK MU 3a CYET HEMOJHOTHI
uMmerotelcss 'y ¢GupMmbl MHQOpMAIMM O CHOXUBLICHCS HSKOHOMHUYECKOM OOCTaHOBKE.
OCHOBHOM METOJl HCCIIEOBAHUS, KOTOPBIM HCIIONB3yeT SKOHOMHYECKas TEOpHs,
MOJICJIMPOBAHNE SKOHOMUYECKUX MPOLECCOB U sABieHUM. [IpeaqmeTom m3ydeHus naHHOTO
Kypca SIBISIOTCSA MAaT€MaTU4YeCKUE MOJAENIU MOBEACHUS CyObEKTOB 3KOHOMHKH B paMKax
MUKPO3KOHOMUYECKON cUCTeMbl. [Ipu 3TOM HampaBIeHHOCTh aHaIU3a paccMaTPUBAEMBbIX
37IeCh MaTeMaTHYECKUX MOJIe- JIei HOCUT HOPMATUBHBIN XapaKTep U COCTOUT B TOM, YTOOBI
JaTh OTBET Ha BOIMPOC THIA: KaKue ACHCTBUS CIEAYyeT MPEANpPUHATH, YTOOBI JOOUTHCS
HaWIy4ymux (B OMpENETIeHHOM cMbIcie) pe3yiasraroB? Takum oOpa3zom, co- aepxaHue
JAHHOTO Kypca MOXET OBbITh OXapakTEepU30BaHO KaK IOCTPOCHHE MaTeMaTUYeCKHX
MoJiesield MUKPOIKOHOMUKHU U MX UCCIIEJJOBAHNE B HOPMAaTHBHOM aCIIEKTE.

HaubGonee oOuuit mojaxo/l K OMUCAHUIO 3a/1a4 MPUHATHS pelieHui hopMynupyercs

"Ha s3bIke cucteM'. IlpuBeneM B ATOM IyHKTE€ CHUCTEMHOE ONMCAHME 3a4ad NPUHATHUSA



pemienuid (3I1P). ITycTh umeTcss HEKOTOpasi cucTeMa, B KOTOPOW BbIAEJIECHA yIpaBisieMast
nojcucrteMa (0OBEKT yHpaBIICHUS), YIPABIAIOMIAS MOACUCTEMA U Cpela. YIpaBisitonias
MOJICUCTEMA MOXKET BO3JIECTBOBATh Ha OOBEKT YNPABICHUS C TIOMOIIBIO0 aTbTEPHATUBHBIX
YIpaBJISIOMMX Bo3aecTBuii (puc.1.1.).

CocrosiHue 00beKTa yIpaBiIeHUs ONpeAesieTcs IByMs (pakTopamu:

1)  BbIOpaHHBIM YIPABISAIOMIMM BO3ACHCTBHEM CO CTOPOHBI YIPaBISIONICH
MOJICUCTEMBI U

2)  COCTOSTHUEM CPEIbI.

[IpyHIIMNIUATBHBIM ~ SBIISETCS  CJIEAyIONMee  OOCTOSITENIbCTBO:  YMPABIISIOIIAS
MOJICUCTEMA HE MOXET BO3/IEMCTBOBATH Ha Cpelay M, Oojee TOro, OHa, Kak MpaBUJIO, HE
MMEET MOJHON MH(OpMAlMK O HAIMYHOM COCTOSTHUU CPE/bl. YHPABISIIONIAs MOJCUCTEMA
ABJISIETCS LIEJICHANPABIICHOW, MPUYEM LIENIb YNPABISIOMENH MOACUCTEMBI COCTOUT B TOM,
4TOObI TIEPEBECTH OOBEKT YMpABJICHUS B HauOoJiee TMPEANOUTUTEIIBHOE I  Cceos
COCTOSIHME (WMJIM B HEKOTOPOE€ MOJ- MHOXKECTBO MPEIMNOYTHUTENbHBIX COCTOSAHMI). Jliist
JOCTMDKCHMSI ATOW e 8 YMpaBIsomias MOJCUCTEMA MOXKET HCIOJIb30BaTh JI000e
HaxosIIeecs] B €€ PACHOPSLKEHUM YIpaBIsioniee Bo3jelcTBue. BbiOop yrpapistonieit
MOJICHTEMON  KOHKPETHOTO  yMPABISAIONIETO  BO3ACUCTBHUS  (BBIOOp  JTOMYCTUMOU
aJbTEPHATUBBI) HA3bIBACTCS MPUHATHEM pemieHus. [IpuHsATHE pelieHus sBiseTcs
HEHTPAJIbHBIM MOMEHTOM BCSIKOTO yrpaBjieHus. [Ipu NpuUHSATUU pellleHus] OCHOBHOU
3aayel SBISETCS HAXOXKJICHHE ONTUMAIbHOrO pemeHus. Ha copepkarenbHOM YpOBHE
ONTUMAJIbHOE PEUICHUE MOXKET ObITh OINPENENICHO KaK HAWIyullee B CIEIYIOIEM CMbICIE:
OHO B HaWOOJBINEH CTENMEHW COOTBETCTBYET €N YIPABISIONIEH MOJACUCTEMBl B paMKax

uMeronercs y Heit tHGOopMalluu O COCTOSTHUU CPEIbI.

5. IlonsiTHEe MaTeMATH4YeCKON MOJAEJIU NPUHATHS PeLIeHul

Mamemamuueckasi ~ mooenv — npumAmusl — pewilenuss — TPENCTaBiIseT  coOoM
dbopManuzanuio Tol CXeMbl, KOTopas MpuBeeHa B cucteMHoM onucanuu 311P.

JI71st moCcTpoeHUs MaTeMaTHUe€CKOM MOJIETTU TIPUHSATUSI PEIIeHHUs] HE0OXOAMMO:

BO-TIEPBBIX, 337aTh CJIEIYIOIINE TPU MHOXKECTBA!

X — MHOXECTBO JIOMTyCTUMBIX aJIbTEPHATHB,

Y — MHO)€CTBO BO3MOXXHBIX COCTOSIHUM CPEJIbI,



A — MHOXECTBO BO3MOYKHBIX HCXOJIOB.

(Bcerna npeanonaraercs, 4To MHOKECTBO X COAECPKUT HE MEHEE JBYX albT€pHATHB
— MHa4Ye HaI0OHOCTh B IPUHITHH PELICHUS OTIIA/IAET. )

B cucremnom onucanuu 3I[IP  anbTepHaTUBBl  UHTEPOPETUPYIOTCS  KakK
YIPABIIAIONINE BO3ACHCTBUS, @ UCXO/Ibl — KaK COCTOSIHUS yIPaBIsAeMOM mojacucTeMsl. Tak
KaK COCTOSHHE YIPAaBISEMOM TOACHCTEMbI TOJHOCTBIO OIpeNesieTcss BhIOOpOM
YIIPABJISAIOIIETO BO3JIEUCTBUSA U COCTOSIHUEM CPEJIbl, TO KaXKJI0M mape

(x,y), tnHe x € X

Yy € Y, COOTBETCTBYET OINPENICICHHBIN UCX0 a € A.

Hpyrumu cioBamu, cymectByeT ¢ynkuus F : X X Y — A, kotopas Ha3bIBaeTcs
(byHKIUMEN peann3anuu.

OyHKIMS pean3aluy Kax a0 rnape Buaa (aJIbTepHaTUBA, COCTOSIHUE CPEIbl) CTAaBUT
B COOTBETCTBHUE ONPEAEISAEMBIN €10 UCXO/.

B KOHKpETHBIX 3ajauyax NPUHATUS PELICHHUS AJIEMEHTHl MHOXKECTBA X Ha3bIBAKOTCS
TaK)Xe: aJIbTEPHATUBBI, CTPATErMH, BAPUAHTBHI, IEUCTBHS, PELIEHUS, TUIAHbI U T.I1.

Habop o6wekToB < X, Y, A, F > cocTaBisieT pealu3aliOHHYI0 CTPYKTYpPY 3aJauu
NPUHATHUS PELLICHHUS.

PeanuzanmoHHas  CTpyKTypa  OTpakaeT  CBsI3b  MEXIY  BBIOMpaeMbIMU
anbTepHaTHBAMU W  HCXOAAMHM; B OOIIEeM ciyyae »dTa CBS3b HE SIBISIETCS
JNETEPMUHUPOBAHHOM (OHO3HAYHOI): MOSIBIICHUE TOTO WJIM MHOTO KOHKPETHOTO HCXOa
3aBUCHUT HE TOJIbKO OT BbIOPAHHOM aJIbTEPHATUBBI, HO U OT HAJUYHOIO COCTOSIHUS CPEJbI.
Takum o0pa3om, 3aech HMeeTCs, Kak MPUHITO TOBOPUTh, HEONPEIEIEHHOCTD
CTPATErM4eCKOro TUIA; 3Ta HEONPEAEICHHOCTh CO3AETCS 3a CUET BO3JIEHCTBUS Cpebl Ha
OOBEKT ympaBiieHUs. B 3aBucuMocTu OT MHPOpMaLHH, KOTOPYHO UMEET MPU NPUHATUU
pELICHHs] yIpaBISIlOLasi MOACUCTEMA OTHOCUTENIBHO COCTOSHHS CpPEAbl, pas3InyaroT
HECKOJIbKO OCHOBHBIX THIIOB 33J]a4 IPUHSTHUS PEILICHUS.

1. IlpunHsTHE pelieHuss B YCIOBHUSX OMNPEICICHHOCTH XapaKTepU3yeTcs TEM, YTO
COCTOSIHUE cpellbl SBIAETCS (UKCUPOBAHHBIM (HEM3MEHHBIM), MpPUYEM YIIPABIISIOIIAS
cucTema "3HaeT B KAKOM COCTOSIHUM HaXOJIUTCS Cpea.

2. TOBOpAT, 4YTO MPUHATHE PELIEHUS MPOUCXOOUT B YCIOBUAX PHUCKA, €CIH

YOpaBIAIONIas TOJCUCTEMa MMEET HWH(OPMAIUMI0O CTOXAaCTUYECKOTO XapakTepa o



MOBEJACHUM Cpeibl (HapUMeEp, €l U3BECTHO pacHpeeIeHUe BEPOSITHOCTEH HA MHOXKECTBE
COCTOSIHUM CpeJibl).

3. Eciu HUKakoil JONOMHUTENbHOW WHGOpMAaLUH (KPOME 3HAHMS CaMOIO
MHOKECTBA BO3MOXKHBIX COCTOSIHWM Cpe€Zbl), YNPAaBISAIOIIAs MOACUCTEMA HE HMEET, TO
TOBOPST, YTO NPUHSITUE PEIICHUS TPOUCXOJIUT B YCIOBUSX HEONPEAEIEHHOCTH.

4. IlpunsTHE peleHus NPOUCXOAUT B TEOPETUKO-UTPOBBIX YCIOBHSX, €CIU CPELY
MOKHO TpPaKTOBaTh KaK OJHY WM HECKOJIbKO LIEJICHAIIPABICHHBIX YIIPABIIAIOLINX
IOJICUCTEM. B 3TOM cilyyae MareMaruyeckass MOJAENb NPHUHATHSA PELICHUS HAa3bIBACTCSA

TEOPETUKO-UTPOBOM MOJIEIIbIO (KOpOUE — UTPOit).

HCpC‘II/ICHI/IM OCHOBHBIC 3aaa4u, PCHIACMBIC B paMKaxX AWCHUINIMHBI, 1 COOTHECEM

HX C COOTBCTCTBYIOIIMMHU TCOPCTHUUCCKUX PA3ACTIAMH MATCMATUKHU!

Ne | Twun 3agaun Pa3nen marematuku
1 3agaya 00 ONTHUMAJIBLHOM pa3Mepe 3aKynmaeMoil | 3KCTpeMyM (PyHKIIMH OJHOM ITepeMEeHHON
MapTHH TOBapa
2 3ajayua MaKCMMHU3aLKUU IPOU3BOACTBEHHOMH | ONTUMHU3ALMS [TPU HATMYUU OTPaHUYEHUN
byHKIIH
3 Pacripenenenne  3akaza  MeXAy  JIByMs |YCJIOBHBIN dKCTpeMyM (DyHKIIUU
bupmamu
4 3asaya IpOM3BOACTBEHHOTO IIJIAHUPOBAHUS JMHENHOE IPOrpaMMUPOBAaHUE
3azada o nepeBo3Kax JMHEWHOE IPOrpaMMUPOBAaHUE
6 Br16op mecta paboTsl MHOTOKpUTEpHANbHAas  ONTUMHU3ALMSI  —
JMCKPETHBIN CITy4dai
7 OnTumu3anus NpOM3BOJICTBEHHOTO IPOLIECCAa | MHOTOKPUTEpUAIbHASL ~ ONTHUMM3ALUs —
HETPEPBIBHBIN ClTyyal
8 CpaBHeHMe 00BEKTOB 10 | MHOTOKpUTEpHAJIbHAs ~ ONTUMHU3ALMUA  CO
IIPEIIIOYTUTEILHOCTH CPaBHUMBIMU KPUTEPUSIMU
9 UccnenoBanue NOTPeOUTENHCKUX | MHOTOKpUTEpUAIbHAs ONTHUMH3AIUS  MPU
MPEANOYTCHHUM 3aIaHHOM  JIOKQJILHOM KO3 PUIUCHTE
3aMeIIeHUS
10 | BriGop mpoekTa AIIeKTpOCTaHINI MPUHSTHE peleHust B YCIIOBUSIX
HEOIIPEIEIEHHOCTH

11 CpaBHeHI/Ie Kadyc€CTBa O6CJ'Iy)KI/IBaHI/I${ CTaHIUK NPUHATHC PCHICHUSA B YCIIOBUSAX pPUCKA IIO

CKOpO OMOIIIH KPUTEPUIO 0XKUIAEMOM IOJIE3HOCTU
12 | 3amaya 06 onTuManbHOM NopTdene INPUHATHE DPELIEHUS B YCIOBUSAX pUCKA —
HETIPEPBIBHBIN Cllydyai
13 | Bypenue HedTIHON CKBa)KMHBI MPUHITUE PEIICHHUS B YCIOBUSX pHUCKa C
BO3MOYKHOCTBIO IIPOBEICHUS IKCIIEPUMEHTA
14 | IIpoduiakTuka HeXeIaTeIbHOTO COOBITUS pellleHne MaTpUYHOW WIphl B  YHCTBHIX
CTpaTerusx

15 |BpiOOp MOMEHTa MOCTYIUIEHMsSI TOBapa Ha|pelIeHHe MaTpUYHOW WIPbl B CMEIIaHHBIX




PBIHOK B  YCJIOBHAX AHTAarOHMCTHYECKOH  CTPATErwsx
KOHKYPEHIIUHU

16 | I[InanupoBaHMe TMOCeBa B HEONPEAEICHHBIX I'padOaHAIUTUUYECKUNA METOA HaXOXKICHHS

ITOTOJHBIX YCJIOBHUAX pELIeHNs MaTPUYHON UTPBI
17 | MHCcnekuus npeanpusaThii TOProBIIHA penieHue MaTrpu4HONW WIPhl B CMEIIAHHBIX
CTpaTEerusx
18 |3agaua pacnpenesneHnus pecypcoB CUTYyalluu paBHOBECHS B UTPe OOLIEro BUAa
19 | Bboprba 3a peIHKH COBITA CUTYaIlMM PaBHOBECHS B OMMATPUYHON UTPE
20 | OnrumanbHOE pacrpeneraeHue npuobun KOOIIEpaTUBHOE  pelleHue  urpel  0e3
paszeneHus oNIe3HOCTH
21 | OnrtumanbHOe pacrpe/iesieHue MpUObLIH KOOIIEPAaTUBHOE pelieHne UTPBI C
paszzesieHueM MoJIe3HOCTH
22 | Ouenka "cuibl" nepxkarenei akuun BekTop llennu ais KoonepaTuBHON UTPhI
oma:
Ne |McrouHuK: 3ajaHue
1 | KoHcrekt jekumu Nel BblyunTb OCHOBHBIE TIOHATHS
TEOpUU YIIPABJICHUS.
2 | Maremarndeckue MOJIENN IIPUHATHUS PEIIEHU B SKOHOMUKE | 3yuuTh C1-13. 3HaThb
VYuebnoe nocobue B.B. Posen JI.B. becconos OCHOBHBIE TIOHATHS

3 Maremarudeckre MOJICITU TIPUHSITHS PEIICHUH B YKOHOMUKE | BBITOMTHUTH TecT Ha c.14
Yuebnoe nmocodue B.B. Posen JI.B. becconos

TEMA 2 MATEMATHYECKOE MOJIEJIUPOBAHUE: I[NPUHIMUIIbI,
METO/AbI, UCITOJIB3OBAHUE B HAYUHbBIX UCCJIIEJOBAHUAX
1. OcHOBHBIE TPUHIMUITBI MATEMATUYECKOTO MOJICIIMPOBAHMS
2. MeToppl vccnejoBaHKs MaTeMaTHUeCKHUX Mojiesien
3. MareMarnueckue MOJAEIM B HAy4yHbIX MCCIEIOBaHMUSAX. MaremMarnuyeckue MOACIH

6I/IOJ'IOFI/II/I, 9KOHOMHKC, B CTaTUCTUYECCKOM MEXaHUKE.

1. OcHOBHBIC NIPUHUMIIBI MATEMATHYECKOI0 MOACJIMPOBAHMS

1.1. Bapuayuonnsie npunuunbl.

Eme onynH nmoaxon K NOCTPOCHUIO MOJEIIEH, 110 CBOEU IIUPOTE U YHUBEPCATIBHOCTU
COIIOCTaBUMBIM C BO3MOXKHOCTSIMH, JJaBa€MbIMHU (PyHJIaMEHTaJIbHBIMUA 3aKOHAMH, COCTOUT
B IIPUMEHEHUU TaK Ha3bIBAEMbIX BAPUAIIMOHHBIX MPUHUMINOB. OHU NPEACTABIAIOT COOOH
BeCbMa OOIIME YTBEPKACHUS O PACCMaTPUBAEMOM OOBEKTE (CHUCTEME, SIBICHUH) U IJIACHT,

YTO M3 BCEX BO3MOXKHBIX BAPUAHTOB €r0 MOBENCHUS (JABUKECHHS, YBOJIIOIINN) BHIOMPAIOTCS



JUIIH T€, KOTOPHIE YIOBICTBOPSIOT OMPEACICHHOMY yCIOBUIO. OOBIYHO COTIIACHO ITOMY
YCIOBHIO HEKOTOpas CBA3aHHAs C OOBEKTOM BEJIMYMHA JOCTUTAET 3KCTPEMAIbHOIO

SHAYCHH IIPH €TO MEPCXOJAC U3 OAHOIO COCTOAHUA B APYIOC.

1.2. Ilpumenenue ananozuit npu ROCMpPoOEeHUU Mooeell.

B orpomHOM umcIe cirydaeB MpH MOMBITKE MTOCTPOUTH MOEIb KAaKOro-11u00 00heKTa
aM00 HEBO3MOXHO TIPSIMO YKa3aTh (yHJIaMEHTaJIbHbIC 3aKOHBl WU BapUAIMOHHBIC
MPUHLUIBI, KOTOPHIM OH MOAYMHSIETCS, JUOO, C TOYKH 3PEHHUS HAIIUX CETOIHSIITHUX
3HAaHHM, BOOOIIE HET YBEPEHHOCTH B CYIIIECTBOBAHUH MOMOOHBIX 3aKOHOB, JIOMTYCKAIOIINX
MaTreMaTuyeckyro (opmyaupoBky. OIHUM U3 IIOJOTBOPHBIX MOJIXOJOB K TaKOro poja
oObeKTaM SIBIISIETCS KMCIOJIb30BAHWE AHAJIOTHI C yXKE€ H3y4YeHHBIMHU siBJIeHUAMHU. UYTO,
Ka3ajoch Obl, OOIIEr0 MEXIy PaJuOaKTUBHBIM pacnajoM M AUHAMHUKOW MOIYNALHMA, B
YaCTHOCTH M3MEHEHHWEM YHCJICHHOCTHM HacejeHus Hamed 1utaHeTel? OjHako Ha
MPOCTEUIIIEM YPOBHE TaKasl aHAJIOTHs BIOJIHE MPOCMATPUBAETCS, O YEM CBUAECTEIBCTBYET

OJIHA W3 MPOCTEUIIINX MOJEIICH MOy, Ha3bIBacMasi MOJICJIbI0 ManbTyca.

1.3. Hepapxuueckuit no0xo0 K nojiyueHuio mooeieil.

Jlumme B penkux choydasx OblBaeT yIOOHBIM W OMNpPaBAAHHBIM TOCTPOCHUE
MaTeMaTUYeCKUX MoOJeNield Jla)ke OTHOCUTEIBbHO MPOCThIX OOBEKTOB Cpa3y BO Bceil
MOJIHOTE, C YYETOM BceX (DaKTOpOB, CYIIECTBEHHBIX [JIi €ro mnoBeaecHus. [loaTomy
€CTECTBEH MOJXOJ, PEAIM3YIOMMNN MNPUHIUN "OT MPOCTOrO0 — K CIOXHOMY', KOrJa
CIICIYIOIIMH IIIar JAeiaeTCs MOCIe JOCTaTOYHO MOAPOOHOr0 M3yUeHHS HE OYEHb CIIOKHOM
Monenu. [Ipu 3ToM BO3HMKAET 1enodka ( uepapxus ) Bce Oosiee MOTHBIX MOJEICH, KaxK 1as

U3 KOTOPBIX 000011aeT MpeapIAyIre, BKI0Yas UX B KAYE€CTBE YACTHOTO CIIy4asl.

1.4. Henuneitnocmos mamemamuuecKkux mooeneil.

[IpocToTa pacCMOTPEHHBIX BBIIIE MOJEICH BO MHOTOM CBSI3aHA C MX JTUHEUHOCTBIO.
B maremaTH4ecKkoM IUIaHE 3TO Ba)KHOE IMOHSATHUE O3HAYAET, YTO CIPABEIJIUB IMPUHIIUI
CYNepno3uluu, T. €. Jo0as JuHEHHas KOMOWHAIMs peuieHud (Hampumep, UX Cymma)
TaKXe SBISIETCA perieHueM 3anaqyu. [lonb3ysch TPUHIUIIOM CYINEPIO3UIUU, HETPYIHO,
HaWJs pernieHre B KaKOM-TMOO YacTHOM ciydae, IMOCTPOUTH pelieHre B Oosee oOmiei
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CBOWMCTBaM YAaCTHOTO - PA3JIMYME MEK]y JBYMs PEUICHUSMHU HOCHUT JIMIIb KOJIMYECTBEHHBIN
xapaktep. Hampumep, B ciyuae JMHEHHBIX MOJENeH OTKIMK OOBEKTa Ha H3MEHEHHE
KAKUX-TO YCJIOBHM MPOMOPLUUOHAIEH BEIMYMHE 3TOr0 M3MEHEHWS. [[s HEIMHEWHBIX
SBJICHUH, MATEMATUYECKUE MOJAEIN KOTOPBIX HE MOAYUHSIOTCS MPUHIUITY CYIIEPIO3UIINH,
3HaHUE O TOBEJCHUM YacTh OOBEKTa €Ie HE TapaHTUPYET 3HAHUS TOBEACHHUS BCETrO
o0beKTa, a €ro OTKIMK Ha HM3MCHCHHE YCIIOBHH MOXKET Ka4eCTBEHHO 3aBHCETh OT
BEJIMYMHBI 3TOIO0 U3MEHEHMS. DBOJIBIIMHCTBO PEaAIbHBIX MPOIECCOB U COOTBETCTBYIOIINX
M MaTeMaTU4YEeCKHX Mojeliell HenuHeHHbl. JIMHelHbIe K€ MOAEIM OTBEYal0T BeChbMa

YJaCTHBIM CJIy4asM U, KaK IIPABHIIO, CIIYKAT JIMIIb IICPBbIM HpI/I6J'II/DKeHI/I€M K pCaJIbHOCTH.

JTanbl MOCTPOCHUS MOJIEJICH.

[Ipouiecc moctpoeHuss Mojeneid MOXET OBITh YCIOBHO pa3OUT Ha CIeAyloliue
STaIlbI.

Orarn 1. C10BeCHO-CMBICIIOBOE OMHCAaHUE OOBEKTA WIIH SBIICHUS.

KonctpyupoBanue MojAENM HAYMHAECTCS CO CIOBECHO-CMBICIOBOTO OIMCAHUS
oObekTa niu sineHus. [lomumo cBenenuii 001ero xapakrepa o npupoae o0bEKTa U LEAX
€r0 WCCIEMIOBAaHUS dTa CTAIUS MOXET COACPkKAaTh TaKKe HEKOTOPHIE MPEAMOIOKCHUS
(HEBeCOMBIN CTEpKEHb, TOJICTHIA CIIOM BEIECTBA, MPSMOJMHEHHOE paclpoCTpaHECHUE
CBETOBBIX JIyuel U T.J1.). [laHHbI! 3Tar MOXKHO Ha3BaTh (POPMYIHPOBKON MPEIMOJICIIH.

Oran 2. 3aBeplieHre UIeann3aluu 00beKTa.

OTt6paceiBatoTcst Bce pakTopbl U 3G(HEKThI, KOTOPIE MPEACTABISAIOTCS HE CaMbIMU
CYIIIECTBEHHBIMU JJI €ro moBeneHus. Hampumep, npu coctaBnenun 6anaHca MaTepun He
YUHUTHIBAJICS, BBHUJy €ro MaJloCTH, JedeKT Macc, KOTOPbIM COMPOBOXKIAETCSA
paauoakTUBHBIM  pacnaa. [lo BO3MOXHOCTH — UICATU3UPYIOIIME  MPEANOIOKEHUS
3aMHCHIBAIOTCS] B MAaTeMaTHYECKO (hopme, C TeM 4TOOBI UX CIPABEUTMBOCTH MOaBaIach
KOJINYE€CTBEHHOMY KOHTPOJIIO.

Ortan 3. @opMyIUpOBKa 3aKOHA, KOTOPOMY MOJUYMHSAETCS OOBEKT, U €ro 3alKcCH B
MaTemMaTuueckoi dpopme.

[Tocne BBIMTOJIHEHMS TEPBBIX JIByX OSTallOB MOYHO IEPEXOJUTh K BBIOOpPY WIIH
dbopMynupoBKe 3akoHa (BapUAIlMOHHOTO TMPHUHIUIA, AHAJIOTHH M T.II.), KOTOPOMY
MOTYUHSETCS OOBEKT, U €ro 3amucu B Maremarudeckoir Qopme. Ilpu HEeoOXomumocTu

HCIIOJIB3YIOTCA  AOIIOJHUTCIBHBIC  CBCIACHHA 00 O6’beKTe, TAKOKC  3aIllUChIBACMBbIC



MaTeMaTU4YeCKu (HarpuMep, MOCTOSTHCTBO BEJIMUMHBI JIJII BCEX TPACKTOPUM JIyuel CBeETa,
BBITEKAlOIlee M3 reoMeTpuu 3anaur). Cieayer uMeTh B BUIY, YTO JaXKe JISI MPOCTHIX
00BEKTOB BHIOOP COOTBETCTBYIOIIETO 3aKOHA OTHIO/b HE TPUBHUAIbHAS 3a/a4a.

Oran 4. OcHaleHnue MOICIIH.

3aBepmiaeT (GopMyIMpoBKYy Mojaenu ee "ocHamenue". Hampumep, HeoOxomaumo
3a/laTh CBEJCHUS O HAYaJbHOM COCTOSHUM OOBEKTa (CKOPOCTh paKeThl U €€ Maccy B
MOMEHT t = 0 ) WIM MHBIE €ro XapaKTepUCTUKHU, Oe3 3HAHMS KOTOPHIX HEBO3MOXKHO
OMpeNenuTh MoBeaeHue o0bekTa. WM, HakoHen, GopMynupyeTcs Lejb HCCIEI0BAHUS
Mozelu (HaWTH 3aKOH MPEJIOMJIEHUS CBETa, JIOCTUYb IMOHUMAaHUS 3aKOHOMEPHOCTEU
W3MEHEHUS TOMYJISIUU, ONPEACTUTh TPeOOBaHUSI K KOHCTPYKIIMU PAKEThl, 3aIlyCKaIOIICH
CIyTHUK, U T. [.).

Oran 5. MccnenoBaHue MOJIEIH.

[TocTpoeHHast MOJIENIb U3yYaeTCsl BCEMH JOCTYIHBIMHU MCCJIEIOBATEII0 METO/IaMH, B
TOM 4YHCIIE CO B3aUMHOM NPOBEPKOM pa3IMYHbIX NOAXONOB. B omimume oOT
paccMaTpUBAEMBIX MPOCTEUININX CIIy4yaeB, OOJBIIMHCTBO MOJENECH HE MOIJAIOTCS YUCTO
TEOPETUYECKOMY  aHalIu3y, U IMOATOMY HEOOXOJUMO  IIMPOKO  HMCIOJIb30BaTh
BBEIYHMCIIUTEIBHBIE METOABL. JTO OOCTOSTEIHCTBO OCOOEHHO BAXHO TIPU H3YyUYECHUU
HEJTMHEWHBIX OOBEKTOB, TaK KaK HMX Ka4eCTBEHHOE IOBEICHUE 3apaHee, KakK IpaBuio,
HEU3BECTHO.

Oran 6. AHaiIn3 aIeKBaTHOCTHA MOJCIIH.

B pesynbrare uccienoBaHus MOACIH HE TOJIBKO JOCTUTAETCS MOCTaBJICHHAS IICJib,
HO W JIOJDKHA OBITh YCTAHOBJIEHA BCEMH BO3MOXKHBIMHU CIOcOOamMu (CpaBHEHHUEM C
MIPAKTUKOM, COMOCTABICHUEM C JIPYTMMHU TOJIXO/IaMH) €€ aJIeKBaTHOCTb - COOTBETCTBUE
00BbeKTy U C(HOpMYIUPOBAHHBIM MPEINONOKEHUAM. HeanekBaTHas MoOnelb MOXKET JaTh
pe3yabTaT, CKOJIb YTOJHO OTIWYAIOMUNACA OT HWCTUHHOTO, M JODKHA OBITh MO0

oTOpoIeHa, JIM00 COOTBETCTBYIOIIUM 00pa3oM MOAU(HUIIUPOBAHA.

2. MeToabl HCCJIEA0BAHUA MATEMATHYECKHX MoJeJei

Bce MCTOAbI MATEMATHYCCKOIO MOACIHUPOBAHHUA MOXHO pPa3aCIIMTb Ha YCTBIPC

KJj1acca:

1. aHanuTHYECKUE (AaPHUOPHBIE);



2. UMUTALMOHHbIE (ATPUOPHO-ANIOCTEPUOPHBIE) MOJIEINH;
3. SMIUPUKO-CTATUCTHUECKHUE (ATIOCTEPUOPHBIE) MOJIEINH;
4. Mozenu, B KOTOPBIX B TOM WJIM UHOU (pOopMeE IPEICTaBIEHbI UIEH HCKYCCTBEHHOTO

HHTCIIJICKTA (CaMOOPTaHI/ISaHI/IH, OBOJIIOIIHA, HCﬁpOCGTCBLIG KOHCTPYKIINH U T.Il.).

Ananumuueckue moodenu (amen. analytical models) — oguH U3  KJIaccoB
MaTeMaTU4YECKOT0 MOJICIMPOBAHUSI, IITUPOKO UCIIOIB3YEMbIN B 3Ko0oruu. IIpu noctpoeHun
TaKUX MOJEJIEH HCCIIe0BaTellb CO3HATEIbHO OTKA3bIBACTCS OT JACTAJbHOTO OIMCAHMS
HKOCHCTEMBI, OCTABJISIS JTUIIH HANOOJIee CYIIIECTBEHHBIE, C €T0 TOYKH 3PEHHUS, KOMIIOHCHTHI
U CBSI3M MEX]Iy HUMH, U UCIOJIb3YeT JOCTATOYHO MaJiO€ YUCIIO MPaBAONOJ00HBIX TUIIOTE3
0 XapakTepe B3aMMOCHCTBHS KOMIIOHEHTOB M CTPYKTYPbI SKOCUCTEMbI. AHAUTUYECKUE
MOJIEIU CJIYXKaT, B OCHOBHOM, II€JISIM BBISBJICHHUS, MATEMAaTHYECKOTO ONKMCAHMS, aHATU3a U
OOBSICHEHUSI CBOMCTB WM HaOmMOMaeMbIX (EHOMEHOB, TMPHUCYIIMX MaKCHUMAaJlbHO
IMPOKOMY KPYTy dKocucTeM. Tak, Hampumep, MIUPOKO U3BECTHAS MOJIENIb KOHKYPEHIIUU
Jlorku—Bonbreppa Mo3BOJISET yKa3aTh YCJIOBHS B3aMMHOTO COCYIIIECTBOBAHMSI BHJIOB B
paMKax pa3JIM4YHbIX COOOIIECTB.

HUmumauuonnvie mooenu (anzn. simulation models) — onyH 13 OCHOBHBIX KJIACCOB
MaTeMaTU4ecKkoro  MojaenupoBaHus. Llenbro  mocTpoeHUss  UMUTAIUN  SBISETCS
MaKCUMaJbHOE MPUOIIKEHUE MOJEIU K KOHKPETHOMY (Yalle BCEro YHHUKaJIbHOMY)
DKOJIOTMYECKOMY OOBEKTY M JOCTHI)KEHHE MAaKCUMaJbHONW TOYHOCTH €ro OIMCAHMS.
NMuTanmonHble MOJACIM TPETEHAYIOT Ha BBIMOJHEHHE KaK OOBSICHUTEIBHBIX, TaK H
IIPOTHO3HBIX (DYHKIIMM, XOTS BBIMOJIHEHHUE MEPBBIX JUIS OOJIBIIMX M CIOKHBIX MMHUTAIIAMA
npobiaeMaTHdHO (/U1 yIa4HBIX MMHUTAIIMOHHBIX MOJIeJied MOXXHO TOBOPHUTH JIMIb O
KOCBEHHOM MOATBEPKJACHUU HEMPOTHUBOPEUMBOCTH MOJOKEHHBIX B UX OCHOBY THIIOTE3).
NMutanmmonHbie Moien pean3ytoTcss Ha DOBM ¢ ncmonbp3oBaHuEM OJI0YHOTO MPUHITUTIA,
MO3BOJISIOIIETO BCI0O MOJCIHUPYEMYIO CHUCTEMY pPa30uTh Ha Psii MOACUCTEM, CBSI3aHHBIX
MeXAy coO0M HE3HAYUTENbHBIM YHCIOM OOOOIIEHHBIX B3aUMOAECUCTBUI U JOIYCKAIOIIMX
CaMOCTOSITEJIbHOE  MOJCIMPOBAHME C  MCIOJIB30BAHUEM  CBOETO0  COOCTBEHHOTO
MaTreMaTU4ecKoro  ammapara (B~ YacTHOCTH,  JJig  TOACUCTEM,  MEXaHWU3M
(YHKIIMOHHPOBAHMUS KOTOPBIX HEHM3BECTEH, BO3MOXKHO ITOCTPOCHHE PErPECCHOHHBIX HIIH
CaMOOPTraHU3yIoMIMXcs Mozenen). Takol Mmoaxoa MO3BOJIAET TAKKE JOCTATOYHO MPOCTO

KOHCTPYHUPOBATh, IIYTCM 3aMCHBI OTACIbHBIX 6J'IOKOB, HOBBIC HMMHTALMOHHBIC MOACIIH.



Ecnn uMuTaninoHHBIE MOZIETH peanu3ytoTcs 0e3 6J0YHOro MPUHIUIA, MOXKHO TOBOPUTH O
KBa3MMMUTALIMOHHOM MOJENUpoBaHuM. WmMuTanuu, B KOTOPBIX Bce KOAP(HUIIUEHTHI
OIIPEEIICHBI MO Pe3yJIbTaTaM SKCIIEPUMEHTOB HaJl KOHKPETHOM 3KOCHCTEMOM, Ha3bIBAIOTCS
nopTpeTHbIMU MojiensaMu (nuTtata u3 B.B. Hamumosa [1971]: “nopaxaroT nHO# pa3 Tak
Ha3blBaeMbl€ "TOPTPETHbIE MOJENU", B KOTOPHIX HE 3aKIIOYEHO KaKoe-TMOOo OoJiblIoe
COJEp)KaHHE, a MPOCTO Ha SA3BIKE MATEMATUKHM 3allMCBIBAETCS TO, YTO C OJWHAKOBBIM
YCIEXOM MOXKHO OBIJIO ObI BBIpa3uTh M Ha OOBIYHOM SI3bIKE. SICHO, YTO TaKUEe MOJIETHU
BBI3BIBAIOT TOJBKO pa3Ipa)kKeHHE y MPEACTABUTENCH KOHKPETHBIX 00nacTedl 3HaHUi. YTo
HOBOT'O, HampuMep, MoJlydusa OMOJOTHS OT TOTO, YTO YacTh €€ IMpeJCTaBICHHUN ObuLia
nepeopmynupoBaHa B TepMHHaX Teopuu wuHGopManuu?”’) MeToasl MOCTPOEHUS
MMUTALMOHHBIX MOJEJIEH Yallle BCEro OCHOBBIBAIOTCA Ha KIJIACCUYECKUX MPUHILIMIAX
cucteMHon auHamMuku Jx. @oppectepa [1978] (cm. takxe [[unbemanoB, 1978; Kpanusun
¢ coaBT., 1982]). Co3gaHre MMUTAMOHHBIX MOJIETIEH CONPSIKEHO ¢ OOJIBIIMMU 3aTpaTaMu.
Tak, momens ELM (371aKkOBHMKOBOM JKOCHUCTEMBI, HCIIOJIB3YEMON TMOJ IacTOUIIE)
CTpowJIach 7 JIeT C TOAOBBIM OFO/DKETOM mporpamMMbl B 1,5 MiH. o1, okoio 100
Hay4YHbIMH cOTpyqHUKaMHu u3 Oonee 30 HayuHbix yupexnaenuit CIIA, AscTpaiuu u
Kananpr [1iut. mo: Pozenbepr., 1984].

B HacTosiiee BpeMsi MOKHO OTMETHUTH JIBa HapaBJIE€HUS Pa3BUTUS UMUTALMOHHOTO
MOJIETTUPOBAHHUS, 1€ MPEAJaratoTcsi JOCTATOYHO KOHCTPYKTUBHBIE METOJbl KOMIIEHCALUU
anpUOPHOM  HEONpPEACIICHHOCTH,  NPOUCTEKAIOIIEN  OT  HECTAal[MOHApHOIO |
CTOXAaCTUYECKOI0 XapakTepa KOJIOTHYECKUX CUCTEM.

[lepBoe HampaBneHue o0o(OpPMUIOCH B BHAE METOAMKH pEIICHUS 3a/1a4
uACHTU(UKAIMY W BepUPUKALMK KaK IMOCIEI0BAaTEIBHOIO IpolLecca ONpeAcieHUus |
YTOUHEHHUS] UHWCJIEHHBIX 3Ha4eHH KodpduuueHtoB wmoaenu [leopruesBckuid, 1982;
Ceparonikas, 1984].

Bropoe HampaBieHue CBSI3aHO CO CTPATErueil MOMCKa CKPBITHIX 3aKOHOMEPHOCTEN
MOJIEJINPYEMOM CUCTEMBI M MHTETPAllMU UX B MOAEINb [Jlamnko ¢ coast., 1999].

Imnupurko-cmamucmuyeckue mooeau OObETUHSAIOT B cede MPAKTUYECKH BCe
OMOMETpUYECKUE METOJbl MEPBUYHOW OOpPaOOTKH HKCIIEPUMEHTAIbHON HH(OpMaIuu.
OcHOBHas 1€b NOCTPOEHUS ITUX MOJIENIEN COCTOUT B CIEAYIOLIEM:

- YHIOPAJIOUEHUE WUJIU arperupoBaHue nHMOpMaIny;



- MOWCK, KOJIMYECTBEHHAS OIICHKA M COACpIKaTebHAs MHTEPIPETANUs MPUINHHO-
CJIEICTBEHHBIX OTHOILIEHUN MEX/y IE€PEMEHHBIMU CUCTEMBI;

- OLIGHKa JOCTOBEPHOCTHM M MNPOAYKTUBHOCTH PA3JIUYHBIX THIOTE3 O B3aMMHOM
BJIMSTHUU HAOIOAAeMBbIX SIBJICHUHN M BO3/IEUCTBYIONMIUX (PAKTOPOB;

- ueHTU(DUKAIUS TAPAMETPOB PACUETHBIX YPaBHEHUN Pa3IMYHOIO HA3HAYCHHUSI.

YacTto SMIUPUKO-CTATUCTUIECKUE MOJENIH SIBISIOTCS "ChIpheM" U 00OCHOBaHHEM
MOJIXO/IOB K MOCTPOCHHUIO MOJIETICH JPYTUX TUIIOB (B MEPBYIO OYepeh, UMUTAIIMOHHBIX).
Ba)XxHBIM METOJOJIOTMYECKUM BOIIPOCOM SIBIISIETCSA OINpPENETIEHUE XapaKTepa 3aBUCUMOCTH
MeXay (akTopaMu W pe3yabTAaTUBHBIMH ITOKa3aTelssMH: (YHKIIMOHAIBHAS OHA WIU
CTOXacThuyeckas, mpsiMas Wid oOpaTHas, NpSIMOJUHENHHAas WM KPUBOJMHEWHas U T.J.
31ech HCMONb3YIOTCS TEOPETUKO-CTATUCTUYECKUE KPHUTEPUU, NPAKTUUYECKUW OIBIT, a
TaKKe CIOCOOBbl CpaBHEHHUS MapaUIeNbHBIX WU JUHAMUYHBIX PSJIOB, aHATUTHYECKHUX
IpyHIUPOBOK UCXOJIHOM MH(pOpMaIuu, rpadguueckue MeToabl U Ap. JleTepMuHUpPOBAHHBIN
aHaJIu3 MPEeACTaBIsAET COO0 METONMKY MCCIIEOBAHUS BIUSAHUSA (PAKTOPOB, CBA3b KOTOPBIX
C pe3yJbTaTUBHBIM MOKa3aTelieM HOCHUT SIBHO BBIPOXKEHHBINM (PYHKIIMOHAJBHBIN Xapakrtep,
T.€. KOIJla pe3yIbTaTUBHbBINA MOKAa3aTelb NPEACTABISETCS B BUAE MIPOU3BEAEHUS, YACTHOIO
WIM  anreOpanvdeckod CyMMbl HUCXOAHBIX  (DaKTOpPOB. CroxacTuyeckuil aHaJIu3
NpeiCTaBIsAeT co00M OOMMPHBIA KJIACC METONOB, ONUPAIOUIUXCA HAa TEOPETHKO-
BEPOATHOCTHBIE MPEJCTABICHUS, TEOPEMBbI, KPUTEPUHM M METOJbl IMapaMETPUUYECKOU U
HerapaMmeTpudeckor cratuctuku. MckyccrBennsii naTesuiekT MU (artificial intelligence)
OOBIYHO TPAKTYeTCsl KaK CBOMCTBO aBTOMATMYECKHX CHCTEM OpaTh Ha ceOsi OTHETbHbIE
(GYHKIIUM MBICIUTEIBLHON CIIOCOOHOCTH YEJIOBEKa, HANpuUMep, BhIOMpaTh M MPUHUMATH
ONTUMAJIbHBIE PEIICHHS HA OCHOBE paHee MOJyYSHHOTO OMbITa U PAIMOHAIILHOTO aHan3a
BHEIIHUX BO3JECUCTBUU. Pedb HMIET, B IEPBYIO OYEPENb, O CHCTEMAX, B OCHOBY KOTOPBIX
MOJIOKEHBI TPUHITUIBI OOYYEHUS, CAMOOPTaHU3AIMN W DBOJIOIUU TMPU MHUHUMAIBHOM
Y4acTHH YeJIOBEKA, HO MPUBJICYEHUU €T0 B KAUE€CTBE YUMUTENS U MapTHEPA, TapMOHUYHOIO

3JIEMEHTA YCJIOBEKO-MAIlIMHHON CUCTEMBI.

Omanoi nocmpoernun MaAMemMamuyeckou Mooeu. CYIIIHOCTB IMOCTPOCHUA
MaTeMaTHU4eCKOMU MoACIn COCTOMT B TOM, 4YTO pCajlbHAsd CHCTCMa VYIIpOIIACTCA,
CXCMATU3UPYCTCA MW OIIMCBIBACTCA C IIOMOIIBIO TOIO HWJIM HHOI'O MAaTrCMaTH4YCCKOI'O

armapara.



MOKHO BBIACIHUTH CIEAYIOIIME OCHOBHBIE ATallbl MOCTPOCHUS MaTEeMaTHYEeCKHUX
MOJICJICH.

1. ConepkarenbHoe onucaHue MojeIupyeMoro 0obekTa. OOBEKThl MOJIETUPOBAHUS
OMHUCBHIBAIOTCS C TIO3UIMA CHUCTEMHOro moaxonaa. Mcxoas u3 1edd HUCCIeI0BaHUs
YCTaHABJIMBAIOTCS COBOKYITHOCTh  JJIEMEHTOB, B3aMMOCBS3M MEXJYy OSJEMEHTaMH,
BO3MOYKHBIE COCTOSTHUS KaXKJI0TO AJIEMEHTA, CYIIECTBEHHbIE XapaKTEPUCTUKHU COCTOSIHUN U
OTHONICHUS Mexay HuMHU. Hampumep, ¢ukcupyercs, 4TO €ciau 3HAuY€HHUE OJHOTO
napaMeTpa BO3pacTaeT, TO 3HaYeHUE JPyroro — yObIBaeT U T.I. Bompockl, CBsI3aHHbBIE C
MOJIHOTOW W  €AWHCTBEHHOCTBHIO BBIOOpAa XapaKTEPUCTUK, HE pPacCMaTpUBAIOTCS.
EcTrecTBeHHO, B TakoM CIIOBECHOM OIMUCAHUU BO3MOXKHBI JIOTHUYECKHE IMPOTUBOPEUMSI,
HEOMNPEICIICHHOCTU. JTO UCXOAHAsi €CTECTBEHHO-HAy4YHash KOHIIEHIUS HCCIEAyeMOro
oObekTa. Takoe mpeaBapuTeNbHOE, MPUOIMKEHHOE IPEACTABICHUE CHCTEMbI Ha3bIBAIOT
KOHIIETITyaJIbHOM MoOjieNibto. [[71s1 TOro 4ToObl CoAep)KaTrelIbHOE OMHCAHUE CITYXKUJIIO
XOPOIIIeH OCHOBOM JIs mocienyromei Gpopmanuzaiuu, TpedyeTcs 00CTOATSIbHO U3YIUTh
MoOJIeTTUpyeMbIi  00BeKT. Hepenko ecTecTBEHHOE CTPEMIICHHE YCKOPUTh pa3pabOoTKy
MOJICJIM YBOAWUT HCCIEAOBATENsl OT JIaHHOTO JTala HEMOCPEJACTBEHHO K PEIICHUIO
dbopManbHBIX BOMPOCOB. B pesynbrare mocTpoeHHast 6€3 J0CTaTOYHOTO COMEP KATEITLHOTO
O0azuca MoOJENIb OKa3bIBAETCA HEMPUTOAHOM K HcCmoiab3oBaHuio. Ha a3tom artame
MOJICIUPOBAHUSI TIUPOKO MPUMEHSIOTCS KA4ECTBEHHBIE METO/bl OINUCAHUS CHUCTEM,
3HAKOBBIE U SI3BIKOBBIE MOJICIIH.

2. @opmanuzanus onepanuii. dDopmanuzanus CBOJUTCS B OOMMX YepTax K
cienyromemy. Ha oOcHOBe coIepX aTelbHOTO ONUCAHUS OMPEACNSIETC HMCXOIHOE
MHOXECTBO XapaKTEPUCTUK CUCTEMBL. [[7 BBIIENECHUS CYIIECTBEHHBIX XapaKTEPUCTUK
HEOOXOUM XOTs Obl MPUOIMKEHHBIM aHanu3 Kaxaou u3 Hux. [Ipu npoBeneHun aHamuza
OMUPAIOTCS HAa TOCTAHOBKY 3aJ]aud U OHUMaHUE MPUPOJIbI UcciaeayeMoin cuctemsl. [loce
WUCKJIFOUCHHUS ~ HECYIIECTBEHHBIX  XapaKTePUCTUK  BBIACIAIOT  yIpaBlIsieMble U
HEyNIpaBsieMble MapaMeTpbl U TPOU3BOAAT CUMBOJIU3AIMIO. 3aT€M OMPEIEIAETCS CUCTEMA
OTPAaHMYEHUM HA 3HAUYCHUS YIpaBIIEMbIX MapameTrpoB. Eciu orpaHuyeHus HE HOCST
MPUHIUNHATBHBIN XapakTep, TO UMM NpeHeOperatotr. JlaapHeinme nedCTBUSI CBA3aHBI C
dbopMupoBanueM 1eneBod  (QYHKIIMKA MoOAend. B  COOTBETCTBUM C W3BECTHBIMU
MOJIOKEHUSIMH BBIOMPAIOTCS MOKa3aTelid MCXOAa OMNEpallMi U OMpeNeNsieTcs MPUMEPHbIN

BUJI (PYHKIIMU TOJIE3HOCTH Ha ucxonax. Eciu GyHKIMs MOJe3HOCTH OJIM3Ka K TTOPOrOBOM



(W11 MOHOTOHHO#), TO O1IeHKa Y((HEKTHBHOCTH PEIICHUI BO3MOYXKHA HEITOCPEICTBEHHO 10
MoKazaTesisiM ucxojaa ornepanu. B 3ToM cimydae HeoOXoauMo BBIOpaTh CIOCOO CBEPTKH
nokasaresneil (crmocod mepexoia OT MHOXKECTBA IOKas3arejed K OIHOMY O0O0OIIEHHOMY
MOKa3aTeian) W Mpou3BecTH camy cBepTKy. [lo cBepTke mnoxkazareneil GhopMUPYIOTCS
kputepuil 3¢HEKTUBHOCTH U 1eiieBas GyHKIUA. Eciau mpu KauyecTBEHHOM aHaJIW3e BUAA
(GYHKIIUU TIOJIE3HOCTH OKAXKETCS, YTO €€ HEeNb3s CUYUTATh MOPOroBOM (MOHOTOHHOW),
npsiMasi  oneHKa dS(PQPEKTUBHOCTH pEIIEHWH Yepe3 TMOoKa3aTelid HCXoAa Olepaluu
HenpaBoModyHa. HeoOxoaumo ompenensts (YHKIMIO MOJNIE3HOCTH M YK€ Ha €€ OCHOBE
BecTn (opMupoBaHue Kputepus 3hHEKTUBHOCTH U 1eneBol (pyHKmu. B 1mienom 3amena
COJZIEPIKATEIHFHOTO ONUCAHUS (DOPMATBHBIM — 3TO UTEPATHBHBIN MPOIIECC.

3. IlpoBepka anekBaTHOCTH Mojeau. TpeOoBaHHME aJIeKBaTHOCTU HAXOJUTCS B
MIPOTUBOPEUYUH C TPEOOBAHUEM MPOCTOTHI, U 3TO HY)KHO YUUTHIBATh MPU MPOBEPKE MOJIETH
Ha aJIeKBaTHOCTh. VICXOMHBIM BapuaHT MOJEIU MPEABAPHUTEIBHO MPOBEPSICTCSA 10
CJIETYIOIIMM OCHOBHBIM acriektam: o Bce nm cyimiecTBeHHBIE TapaMmeTphl BKIIOYCHBI B
moznenb? o Her nu B Mojienu HecyiecTBeHHBIX mapaMeTpoB? o [IpaBUiIbHO M OTpaskeHbI
GYHKITMOHABHBIC CBS3UM  MEXAy mapamerpamu? o [IpaBWibHO 1M ONpeaeeHb
OTPaHWYCHMsSI Ha 3HAUCHUS MmapaMeTpoB? [l MPOBEPKH PEKOMEHAYETCS TPHUBICKATh
CTICIIMATTUCTOB, KOTOPbIe HE MPUHUMANH Y9acThs B pa3paboTke moaenu. OHu MoryT Ooree
O0OBEKTHBHO PAacCCMOTPETh MOJIETb M 3aMETUTh €€ Clladble CTOPOHBI, YeM €€ pa3paboTUHKH.
Takast mpeaBapuTenbHas MPOBEPKAa MOJETHU MO3BOJISET BBIIBUTH rpyObie omuOku. [Tocne
ATOTO TPHUCTYMAIOT K peaiu3alid MOJICIH U MPOBEACHHUIO HcclenoBanuil. [lomydyeHHbIe
pe3yabTaThl MOJEITUPOBAHMS TOJIBEPTalOTCS AaHAIM3y Ha COOTBETCTBUE W3BECTHBHIM
CBOICTBaM UCCIIEyeMOTo 0ObEKTa.

Jl7i yCTaHOBJIEHHSI COOTBETCTBHSI CO3/]aBAEMON MOJICIH OPUTHHAITY UCIIOIB3YHOTCS
CIICAYIOIUE Ty TH:

- 0 CpaBHEHHUE PE3yIbTaTOB MOJCIMPOBAHUS C OTJCIBHBIMHU 3KCIICPUMECHTATBHBIMU
pe3yabTaTamMu, MOTYYEHHBIMH MPU OJTMHAKOBBIX YCIOBHSIX;

- 0 UCTIOJIb30BAHUE PYTUX OJIU3KUX MOJENEH;

- 0 COIIOCTABIICHUE CTPYKTYPHI U (DYHKIIMOHUPOBAHMS MOZCIIH C TTPOTOTHUIIOM.

[TaBHBIM TyTeM TIPOBEPKH aJEKBAaTHOCTH MOJETU HCCIEAYEMOMY OOBEKTY
BBICTYIaeT npaktuka. OJIHaKO OHA TpeOyeT HAKOIUICHUS CTAaTUCTUKH, KOTOpas JaJeKo He

BCCraa ObIBaeT I[OCTaTO‘IHOI‘/'I IJIL TIOJIYUYCHHA HAJAC)KHBIX HAHHBIX. I[J'If[ MHOI'UX Mo,ueneﬁ



IIEpBBIE JBa MPUEMJIEMbl B MEHBIIEW CTENEHU. B 3TOM ciiyyae OCTaercsi OAWH IYTh:
3aKJIIOYEHHE O TMOJOOMM MOJENHM M MNPOTOTUIIA JelaThb Ha OCHOBE COIOCTABIEHUS HX
CTPYKTYp U peanusyembix (yHkiui. Takue 3akitoueHuss HE HOCIT (HOpPMaIbHOTO
XapakKTepa, IOCKOJIbKY OCHOBBIBAIOTCA Ha ONBITE W HMHTyWLIHMH wuccienosarensd. llo
pe3yabTaTraMm MPOBEPKU MOEIU Ha aICKBATHOCTh MPUHUMAETCS PEIIEHUE O BO3MOXHOCTH
€€ MPAKTUYECKOTO UCIIOJIb30BaHUS UJIU O ITPOBEICHUN KOPPEKTUPOBKH.

4. KoppektupoBka Mozaenu. [Ipu KOPpPEKTHUPOBKE MOAENIH MOTYT YTOUYHATHCS
CYLIECTBEHHBIC IIAPAMETPHI, OTrPAHUYCHUS HA 3HAYCHUS YIPABISEMBIX IapaMETPOB,
IOKA3aTeJIn MCXO0Ja ONEpalry, CBSI3M IMOKA3aTENIE UCXO0Jla ONEPALHU C CYIIECTBEHHBIMU
napametrpamu, kputepuit ddpdexkruBHoctu. [lociie BHECEHUST U3MEHEHU B MOJIC/Ib BHOBb
BBITIOJTHSIETCS OLIEHKA aJ€KBAaTHOCTH.

5. Ontummzanuss Mmopenu. CyIIHOCTh ONTHMH3AllMM MOJENEH COCTOMT B HX
YVIPOUIEHUU TMPU 3aJaHHOM YpPOBHE aJeKBaTHOCTU. (OCHOBHBIMM IMOKa3aTENISIMU, TI0
KOTOPBIM BO3MOKHA ONTHMHU3ALMS MOJEIW, BBICTYNAIOT BPEMS W 3aTparbl CPEACTB IJIS
IPOBEJICHUSI MCCIEAOBAaHMM Ha HEU. B OCHOBE ONTHUMHU3AUMU JIE)KUT BO3MOXKHOCTH
npeoOpa3zoBaHusi Mojened u3 oaHoi ¢opMbl B apyryro. IIpeoOpa3zoBaHue MOKET
BBITIOJTHATHCS JIMOO C MCIOJIB30BAHMEM MAaTeMAaTUYECKUX METOOB, JTUOO 3BPUCTUUECKUM
MyTEM.

3. Maremaru4decKkue MoOJeJM B HAy4YHbIX HcCJIeRoBaHMsAX. MareMaTrudeckue
Moaeu OMO0JI0THH, IKOHOMHUKE, B CTATHCTHYECKOI MeXaHHKe.

Bonpocsl Hay4yHOro TOMCKa, CBSI3aHHBIE C BO3HMKHOBEHHMEM HOBOIO 3HAHMS,
BOJIHOBAJIM yUYEHBIX HA MPOTSDKEHUM BCEMl MCTOpUU pa3Butus Hayku. CeromHs B cdepy
Hay4HO-HUCCJIEN0BATEIbCKOW ACATEIIBHOCTA BOBJICYEHBl COTHHU ThICAY JIFOIEW BO BCEM
MUpe, pe3ylabTaTbl HMX MCCIEAOBAHUN WCHONB3YIOTCS B pa3BUTUM oOOImiecTa. Y
HAUYMHAIONINX WCCIIEA0BATENIeH, MPUCTYNAIONTUX K HAYYHOW paboTe, BCeraa BO3HUKACT PSl
BOIIPOCOB, CBSI3AHHBIX C METOAOJOTUUYECKUMH MPOOIEeMaMH OCYIIECTBICHUS] HAy4YHO-
MCCIIEA0BATENIBCKON IEATEIIBHOCTH.

HayuHoe uccneqoBaHue — 3TO IJIUTEIbHBIA M HEMPEPBIBHBIA MPOLECC MOIYUYEHHUS
HOBBIX HAY4YHBIX 3HAHUW, OJIMH W3 BHUJOB I[I03HABATEJILHON JesTenbHOCTU. HayuHoe
HCCIIEIOBAHUE MOXXET HOCUTh NPUKIAJHOM XapaKTep, HANPABICHHBIA Ha JIOCTUKECHHUE
KOHKPETHBIX YACTHBIX II€JIeH, a MOXKET UMETh (yH/IaMEHTAJIbHBIN XapaKTep, O3HAYaIOUH

IMPOU3BOACTBO HOBBIX 3HAaHUU HE3aBHUCHUMO OT IEPCIICKTUB €TI0 IIPUMCHCHMS. EH.[G BaXXHECC,



C TOYKH 3PEHHUS MPOCTOTO CTYJEHTA, MOHATh, KAKIM 00pa30M BO3HUKAIOT TaKHE OOBEKTHI,
Kak «auddepeHnnany, «onpeaeIeHHbIN HHTerpany, «auddepeHimairHoe YypaBHEHUE, U
MHOrue Apyrue. Jpyroid BakHOW MpoOJieMOi SIBISIETCS NMPUMEHEHWE STUX TOHSATHUN B
MPAKTUYECKOU J1eATeNbHOCTH. MHOTHE 3TH MOMEHTBI yIaeTcsi 00BEAMHUTH B OJTHO 1I€JI0€ C
MOMOIIbIO TOHSATHS «MaTeMaTudeckass Mojeib». [[aHHO€ MOHSITHE BKJIIOYAET B ceOs
MIOCTAHOBKY 3a/1a4M, aJrOPUTM pEUIECHHUsA, a TakKe HEMOCPEICTBEHHOE MPEACTABICHUE
pe3yiabTara B Pa3NUYHBIX TMOHSATHBIX HaM BHUJAX: AaHAJIUTHUYECKOM, TaOIWIHOM,
rpadguyeckom. [lpomecc peleHust 3aJa4vl UCXOAMT W3 THUIOTE3bl, TO €CTh HAyYHOTO
MIPEAIIONIOKEHUS, UICTUHHOE 3HAYEHHE KOTOPOTO NOKa HEOoIpenesieHHo. [lanee ciemyror
TEOPETUYECKUN aHAJIM3 THUIOTE3bl W HAKOIUICHWE Marepualia il TPOBEPKU €€
000CHOBaHHOCTU. DTOT MpoIleCcC OnmuchiBaeTcs (opMmyiaMu, U C MOMOIIBIO HCXOTHBIX
JIAHHBIX, IOJTyYEHHBIX B PE3YyJIbTATE ONBITOB, PEIIAETCS BIIOJIHE KOHKPETHAS MPAKTHYECKas]
3amaya. [lpy 3TOM HHOIZA ymaercsi MOHATh Pa3IMYHBIA CMBICT BIIOKCHHBIX TMOHSITHH,
TaKUX KaK T€OMETPUUECKUN CMBICH, (PU3UUECKUI CMBICH, OMOJIOTHYECKUNA CMBICT U T. I.
KoHeuHOl TOYKOM HAy4yHOIO WCCIIENOBAHUs SBISIETCS IOJYYEHHE HOBOIO HAy4HOIO
3HaHUS, K BaXHEUIIMM KpPUTEPUSIM KOTOPOTO MOXXHO OTHECTH OOBEKTUBHOCTS,

A0Ka3aTCJIbHOCTb, CHCTCMHOCTD, IIPOBCPACMOCTD.

Jloma:
Ne |McTOYHUK: 3azsaHue
1 | KoHcriekT iekuuu Ne2 BelyunTh OCHOBHBIE TIOHATHS
TEOpUU YIIPaBJICHUS.

2 | MaremarndecKkue MOJEIU IPUHATUS PELICHUN B SKOHOMUKE | VI3yunTh C47-65. 3HaTh
YueOnoe nocodue B.B. Pozen JI.B. becconos OCHOBHBIE TIOHSTHS

3 | Maremarnueckue MOJIEIU IPUHATHUS PELICHUI B DKOHOMUKE | BBITOTHATE 3a1anus Ha c.61
VYuyebHoe nocodue B.B. Pozen JI.B. becconon

TEMA 3 IETEPMUHHUPOBAHHBIE MOJAEJIN
1. Knaccuueckue 3a1a4u JMHEHHOTO TPOrPaMMUPOBAHUS
2. Knaccuueckue 3a1a4m HETMHEWHOTO POIPAMMUPOBAHUS

3. I'padmueckue Moaen.

1. Knaccuyeckue 3a1a4u JIMHEHHOT0 NPOrpaMMHPOBaHUS

®opMyIHpoBKa 321241 U €€ TeOMeTPHYECKOe HCTOIKOBAHHE



3agau  MaTeMaTUYeCKOTO IPOTpaMMUPOBAHUA — 93TO 3aJaud  Ha TOUCK
ONTUMAJIBLHOTO PEIICHUS
3ajaya ONTUMU3AINU:
f(x) — max (min), x € X, eoe
X — oonycmumoe MHO*CECmB0,
f(x) — yenesas gpynxyus
Ecnu dbyHKIms uMeeT TUHEHHBIA BU;

axitaxyt .....+aan+b

peub UIET O 3a/1a4M JIMHEWHHOTO MPOrPaMMHUPOBaAHUS

OcHOBHbIE IOHATHS ¥ 0003HAYEHHUS :

1. JTroboe x € X Ha3bIBACTCSI OONYCHUMBIM PeuieHuem

2. JlomycTuMoe pelIeHue, naroriee max (min) f(x), Ha3pIBACTCS ONMUMANbHBIM
peuienuem (nianom)

3. HepaBeHCTBa Ha3bIBAKOTCS OZPAHUYEHUAMU

4. PeuieHne cuUCTEMBI BCEX HEPABEHCTB HA3bIBACTCS 001ACMbIO OONYCHIUMbBIX
peutenui

Haubomee dwacto BcTpewaroTCs JIB€  Pa3HOBUIHOCTH  3aJad  JIMHEHHOTO
IPOrpaMMHUPOBAHUS:

1. Kanonnueckasi (ocHoBHasi). CucteMa OrpaHWYEHUN, MMOMUMO TPHUBUAIBHBIX
OTPaHUYCHHM, BKITIOYAET B C€0s1 TOJIHKO YpaBHEHUS.

2. CranpaprHas (cummerpuyHasi). CucremMa OrpaHUYEHUN COCTOUT TOJIBKO W3

HEPABEHCTB
A A
o X2 X2
CranmapTHBIN BUJ:
. fmax f;nwc =+
f(x) =-2x, + X+ I— min
X1— 2X2 +1 > 0
X1- XZZ 0 c - X >
0 Puc 1.1. 3a0aua umeem 0 Puc 1.2. [{enesas ¢ynkyus
X|=> 0, X2 2 \ eouHcmeeHHoe peuleHue , He 02paHuyeHa
4 A
X2 - X2
X A
o e
Kanonnuecknii BUa: ol — B
ol %
o
X1—2X2-X3+1:0 C > X C »
O Puc 1.3. Cucmema 0

Oepanuuenuii Hecoemecmua



X1- Xz—X4:O

X1, X2 ,X3, X4 >0

Ilpumep pewenus 3a0auu

Haiimu max u min ¢pynxyuu f(x) = x; +x:npu 3a0anHoii cucmeme 0cpaHuUdeHUIL.
2xp + 4%, <16
- 4x,+ | 2x,< 8
Xi+3%> 9

X]ZO,Xzzo

Hocmpoum mHo20y20nbHUK peuteHUIl:

Buvipazum x; uepes x;:

X2 [ <4-1x(1)

\/

X2 | <442 ()

X223 - 1 X (3)

2 |

1

x1>0,x,>0 (4)

2. Illocmpoum epachuxu ¢hynxyuii:




Hajinem koopauHaThl TOYEK nepecedyenust npamsoix (1), (2),(3):

1. [Tepeceuenuem npsimoii (1) u mpsimoit (2) siBiseTcst Touka A:

4- 1 x1 =4+2x
1

- - X1 -2X1=O

X1 :O,X2:4

Tak, koopauHats! Touku A (0,4)

Taxk kax f(x) = x; + x2, To 3HaueHue PyHkuuu B Touke A f(0,4) = 4

2. Ilepeceyenuem npsmoii (1) u npsimoit (3) siBrsieTcst Touka B:

4 - EX1:3- 7 X

Tak, koopounamul mouku B (6,1)

Tak xak F(x) = x; + x2, mo 3nauenue ¢hynxyuu 6 mouke A — F(6,1) = 9
3. T. k. mo ycCJIOBHIO 3a/1a4u

A nunuu (1) u (3) nepecekarorcst TaMm, rie x;< 0,

To koopaunatel Touku C (0,3)

Tak kax f(x) = x; + x2, To 3HaueHue Ppyukuuu B Touke C f(0,3) = 3

4. Tak max f(x) B Touke B, ¢ xoopaunaramu (6,1)



, max 6,1), =7

3agaya 00 MCI0Jb30BAHNN PECYPCOB (IJIAHNPOBAHUM NIPOU3BOACTBA

HeoOxomuMo cOoCTaBUTh TaKOW IUTaH IPOM3BOJCTBA IMPOAYKIHUH, IMPH KOTOPOM
NpUOBLIb OT €€ peaau3aiu OyJIeT MaKCUMaJIbHOM.

Brenem cienyromnue 0603HauCHHUS:

X j— YUCI0 eOuHuy npooykyuu P, 3anianuposantoi Kk npouseo0cmay;

b .— zanac pecypca S,

a ;j — Yuclo eOuHuy pecypca S;, 3ampadusaemoe Ha eOuHuyy npooykyuu P,

c i— npubbLib om peanruzayuu npooykyuu P ;

Torga Monens 3aga4u OyieT UMETh BUI:

fx) =cixi+cx:+ ... + cuxy — max

ang [ xitapx:t ...t amXx, <b,

an  xitawxot ...t Qux, <b;

x;i>0i=1+n

[Ipubbulb OT emuHUIBl Npoaykiuu P, cocraBmser 2 pyOns, a OT eAUHUIIBI

npoaykiuu P, — 3 pyous.

BI/I,I[ pecypca 3armac pecypca Yucno CANHUILL pecypca, 3aTpaqvyruBaACMbIX Ha
H3TOTOBJICHUC CAUHUIBI TPOAYKIINU
P1 P2

S 18 1 3




Ss 16 2 1
S3 5 - 1
S4 21 3 -

OKOHOMHKO-MaTeMaTHuecKas MOJACIIb.

xr o t3x <18
2x; \ +x: <16
x> ) <5
3, <21

x> 0, x>0

3agaya o0 cocTaBJIeHUH palMoHa (TEXHOJ0rn4YecKkasi 3a1a4a)

Heo0OxonuMo cOCTaBUTh TakOM JIHEBHOW palMOH, HMMEIOMIMI MHUHUMAJIBHYIO

CTOUMOCTBb, B KOTOPOM COACPKAHUC KaXKXIO0I'0O BHUJd IIHUTATCIIbHBIX BCUICCTB Ob110 OBI HE

MCHCC YCTAHOBJICHHOTI'O IIPCICIIA.

BBenewm crnemytromue 0003HAYCHHUS:
X — YUCIIO eOUHUY KOPMA J-20 8004,

b i— HeoOxX00uMbILL MUHUMYM COOEPIHCAHUs 8 PAYUOHe NUMAMENbHO20 eeujecmaa S,

a ;j — YUCIIO eOUHUY NUMAameibHo20 seujecmaa S i, 6 eOuHuye Kopmda j-2o 8uod,

Ci— CMOUMOCMb eOUHUYbL KOPMA j-20 8UOA

Torma Monmens 3aaun OyneT UMETh BUI:

fx) =cixi+cxo+ ...+ cux, — min

any [ xitapx:t ..+ amx, >b

aj \ x1+ an12x2+ e T Amn Xn me

x;i>0i=1~+n

Croumocts 1kr kopma Buna I — 4 py6ns, a Buga Il — 6 pyoneit. Ucnonb3ysa naHHbie



Ta6HI/IHBI, HGO6XOI[I/IMO COCTaBUTh TaKou paluOH IINTAaHUA, YyTOOBI CTOMMOCTH Oblla
MHHHM&HBHOﬁ, a COACPKAHUC KaXIA0ro BHJA IMHUTATCIIbHBIX BCHICCTB OBLIIO HE MeHee

YCTAHOBJICHHOTO IIPC/ciia.

IIuraraenbpHoE HeoOxooum | Ywucio €IUHUI]  IITaTEJILHOIO
BEILIECTBO BII BeIleCTBa B 1 KT KopMa
MUHUMYM I I
MUTATEIbLHBI
X BEIIECTB
S 9 3 1
S) 8 1 2
S 12 1 3

DKOHOMHUKO-MaTeMaTHUeCKast MOJCJIb:

3)(?1 + 3)62 29

x;+2x22< 8

x; + 6x >]2

x> 0,x2 >0

3axaya 00 MCHOJL30BAHNH MOIIHOCTEH (32124a 0 3arpy3Ke 000pyI0BaAHUSA
[IpeanpusTuio 3ajaH MiaH MPOU3BOJICTBA MPOAYKIIMHU 10 BPEMEHU U HOMEHKJIIAType:
TpedyeTcs 3a BpeMs T BBIMYCTUTH Ny, Na,....Nx €AUHUL TpoayKuuu Pi,Ps,.... Py . [Iponykuus

MPOU3BOAUTCA Ha CTaHkKax Si;, So,... Sm . o4 KaxIoro craHka W3BECTHBI

MPOU3BOJIUTEIBHOCTh aij U 3aTparhl b Ha W3TOTOBJIEHHE NPOAYKIMU P; Ha cTanke S; B

€IVHUILY BPEMEHH.
HeobxonmuMo cocTaBuUTh Takodl IaH pabOThl CTAHKOB, YTOOBI 3aTpaThl Ha

IMPpOU3BOACTBO BCEU npoayKIun OBLIM MUHUMAJILHBIMH.

ODKOHOMUKO-MaTeMaTuueckas MOJIEIb 3aJIaum:

O0603HaYUM Xjj — BpEMs B TEUEHUE KOTOPOTO CTAHOK S; OyJIET 3aHAT U3rOTOBJICHUEM

nponykuuu  Pj



Xy + xpt ..oxu <T A Xt axx: t ...Qmi Xmi = Ny

Xo1 + X2t o X <T ApX2t A2X22 T i@z X2 = N2

Ak X1kt A2X2k T ook Xmk = Nk

f(x) =buxu+tbix,+ ...+ buXw — min

3. AHAJIN3 YYBCTBUTEJIbHOCTH 32/1a4M JIMHEHHOT0 MPOrpaMMUPOBAHNS

I[TEPBAS 3AJIAYA HA YYBCTBUTEJIbBHOCTh:

Ha cko0/IbK0 COKpPATUTH WJIH YBEJIMYHUTH 3aMachl pecypcoB?

1. Ha ckombkO MOXXHO YBETHYHTH 3amac HEKOTOPOTo pecypca s yiay4IIeHHUs
MOJTYYCHHOTO ONTHMAJIBHOTO 3HAYCHUS TeeBor PpyHKmm f?

2. Ha ckombkO MOXXHO CHH3UThH 3alac HEKOTOPOro pecypca MpH COXPAHCHHUH
MIOJTy4YE€HHOTO ONITUMAJIFHOTO 3HAYCHUS 1eNeBON QYHKIHH?

OnpenenuTe CyTOYHYIO NPOW3BOACTBEHHYIO MPOrpaMMy HEOOIBIIOTO IeXa IIo
MIOIIIUBY >KEHCKOM ofiexapl. TpeldyeTcss yCTaHOBUTH KOJIMYECTBO OPIOK U FOOOK, KOTOpPHIE
HY)KHO CIIWTHh 3a CYyTKH, €CJIM W3BECTHBI 3aTpaThl HA TOMIMB ATHUX HM3ACITUN W WX IICHA

peanu3anuu Ha peiHke. CyTOUHBIN cripoc Ha Oproku He mpesbimaeT 18mT. Joxon momken

OBITh MaKCHUMaJIbHBIM

[IpouzBoacTBEHHBIE Pacxogst Ha 1 roroBoe| MakcumanbHO
(haxTopsI H3/1eIIne BO3MOKHOMU
Gpiok [OBKH CYTOUHBIH 3arac
TkaHb, M 1,5 2 42
Tpynoemkocts, uen/gac |3 2 60

Haxknagurie pacxomsl, | 5 5 200




pyo.
Iena 1 uznenwus, pyo. 60 50

Hmeewm 3aady THHEWHOTO MPOTPAMMHUPOBAHHUS:
f(x1,X2) = 60x; + 50x, — max
FL5x+2x, < 42
3x, ‘ +2x; <60
Sx, |+ 5% <200

x, | <18

X1, Xy > 0

Pemmm 3agauy rpaduyeckum cnocooom

A x I'padpuueckoe n300pakenne NPOCTPAHCTBA PeLICHUIA 3a1a4u

40 4)

Max f(12,12) = 12*60 + 12*50 = 1320p

21

v

0 20 28 40

OrpanuyeHust JJUHEHHON MOae M KIacCuPUUUPYIOT HA:

- ceazvlearoujue (aktuBHbie) — npsmble (1) u (2)

- HeceA3blgaloujue (HEAKTUBHBIC)

[Ipsimasi, ipeACTaBIsAONIAs CBA3BIBAIOIEE OTPAHUYEHUE JOJIKHA MPOXOAUTH uepes
ONTUMAJILHYIO TOUKY

Ecnu orpanuuenne — CBs3bIBaIOIIEE, TO COOTBETCTBYIOIIMI €My pecypc

HAa3bIBACTCS Oehpuuumnvim

Pecypc, ¢ KOTOpPHIM aCCOLIMMPOBAHO HECBS3BIBAIOIIECE OTPAHUMYEHUE —



Hedepuyumnulil

OrpaHnudeHusi, KOTOpble HE YyYacTBYlOT B (OpMHUpPOBAHUM MPOCTPAHCTBA
JIOMTYCTUMBIX 3HAYEHUN — U30bImMOUHbBIE

AHaJIN3 MOJIENIM Ha YyBCTBUTEILHOCTD BKJIOUYAET:

1) npenenpHO JONMyCTUMOE yBeIWYeHUE 3amaca JAeUIMTHOrO pecypcea,
MO3BOJISIONICE YAYUIIUTh HallJIGHHOE ONTUMAJIbHOE PEIICHHUE;

2) TpenenbHO JOMYCTUMOE CHIDKEHHME 3armaca HeIepUIIMTHOTO pecypca, He

M3MEHSIONIEE HAZICHHOTO PaHee ONTUMAJIbHOTO 3HAYEeHHUSI 11eJIeBOM (DyHKUIUU

HN3menenne CYTOYHOI'0 3amaca TKaHHu

Max £(0,30)

MakcuManbHO JOIYCTUMBII CyTOYHBIH 3a1ac TKaHU:
1,5%0 + 2*30 = 60m

Tak, 3armac TKaHW MOXKHO YBEJIMUHMTh Ha

60M — 42m = 18m

Hoxox coctaut = 0*60 + 30*50 = 1500 p.
[pupoct noxoxa = 180p.

b
v

4 5, H3menenne cyrounoro ¢ponga padbouero BpeMeHH

( &) >
0 20 28 40) X1
HN3menenne CYTO4YHOI'O 3a11aca CpeaCTB HA HAKJIAIHbIC

pacxonbl
40[-..

“4)

Max f(12,12)

Tpebyemast BelM4nHa CyTOYHBIX HAKJIAHBIX PACXO/IOB:
5*%12+5%12 = 120py6

TaK, CHM)KCHHUE CYTOYHBIX pacxoa0B

120 — 200 = -80p

Hoxon coctaBut = 12*60 + 12*50 = 1320 p

IIpupoct noxomga =0 p




4 x H3menenne cipoca Ha OpPIOKH

40\ (4)

21

2,12)
D
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0 218 29) 40 %

Pe3ysibTaThl NPOBEIEHHOT0 MCCIE0BAHUS MOXKHO CBECTH B TA0/IHILY:

Pecypcs | Tun pecypcos MakcumanbHOE MakcuMalbHO ~ M3MEHEHUue
U3MEHEHUE 3araca | 10xo/a OT peaJlu3aluy, p.
pecypcos

1 JeduutHbIiA 60 —42 =18 m. 1500 — 1320 = 180 p.

2 JeduutHbii 69 — 60 = 9 gen/ gac 1455 — 1320=15p.

3 N30bITOUHBIHI 120 — 200 =-80 py6. [1320 — 1320 =0 p.

4 Henedunutaeiit |12 -18 =- 6 it 1320 -1320 =0p

BTOPAA 3AJJAYA HA HYBCTBUTEJIbHOCTD:

VBesinueHue 00beMa KaAaKoro pecypca HauboJjiee BbITOIHO?

[TyCcTh 1IEHHOCTH JOTOTHUTEIBHON €IUHUILI pecypca 1 — y; . Torma BenwunHA Y |
ONPENENAETCS U3 COOTHOIICHUS:
yi = MaKCHMaJIbHO€ TMpHUpalleHne ONTUMAJIbHOTHO 3HaueHus jgoxoga F /

MakcrumanbHO JOIyCTUMBIN IPUPOCT pecypea |

180 pva

Tak,y,= 15, =10pyo/m



133 pvé

y:= “g..  =15pyb/uen-uac

TPETBHA 3AJAYA HA UYBCTBUTEJIbHOCTh:

B kakux nmpegeJsiax 10mycTuMo u3MeHenne ko3gpunuenToB Gpynkuun?

1. KakoB pawama3oH W3MEHEHHS TOIO MWJIM HHOTO KO3 (HIMEeHTa IIeJIeBOM

(GYHKITUU,TTPU KOTOPOM HE MTPOUCXOAUT U3MEHEHUST ONTUMAIBHOTO PEIICHMUS ?

2. Ha ckonbko cieayeT U3MEHHTh TOT WM MHOM KO3(PQHUIMEHT 1eneBOr (YHKIIHH,

YTOOBI U3BMEHUTH CTAaTyC HEKOTOPOTro pecypca?
[TocTpoum rpaduk Haiel neneBo PyHKIHUH:

F = 60X1 + 50X2

Tak, rpaduxkoMm 1eneBol (QyHKIMM sBIsSETCS TMpsMas, MOPOXOJAlIas Yepes

ontuMalibHy!0 Touky C(12,12).
[Ipsimast mepecekaeT ock opauHar B Touke (0;26,4),

och abcrmcc B Touke (22;0)

40

2

26,
F= 60x1 + 50x;
B 21




[Tpu uzmenenuu C, u C, rpaduxk ueneBoil GpyHKIMU Bpaiaercs BOKpyr Touku C:

Ecmu C, yBenunuuBaetrcss win C, yMEHbIIAeTcsl, OpsiMas BpallaeTcsl MO 4acoBOM

CTpEIIKE
Ecmu C, ymenbmaercs ninu C, yBEIUUMBAETCS, IPsIMasi BPaIlaeTCs MPOTUB 4aCOBOU

CTPEJIKU
BbrunciumM rpaHuiibl MHTEPBAJIOB BO3MOXKHBIX Kosebanuii C, u C,, npu kotopbix C

OCTAHETCS ONTUMAJILHOM.

3adukcupyem C, = 50, Torna nenenasi GyHKIUSA:

i

CI CI .
Cixi +50x=F,x2= 55 — 55 *Xi,TA€ 53 TaHIeHC yIvia HaKjIoHa npsmoi (1)

[N

Touka C 6y,Z[eT OCTaBaTbCsl ONTUMAaJIbHOM A0 TCEX IIOP, IIOKAa HAKJIOH prIMOﬁ HC

BBIMJIET 3a MPEJIETIbl, ONPEACsiEMble HAKIIOHAMU NpsIMbIX orpaHudeHuit (1) u (2)

3

1

TanreHc ymia HakjoHa s npsimoi (1) paBeH

|_,l|l..l.l

Jutst ipsiMoit (2) paBeH

A x5 A x

40 4)

(2 2} )

B 21
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(3 (3)

R« .

Onpenenum auana3zoH KoJieOaHHi Ci:



&

S0

A

|- |uu

, Torma c¢;= 37,5

o

0

|_,l||..u

, Torgac, =75

Takum 00pa3oM HWHTEpPBA H3MEHEHUS Ci,B KOTOPOM TOYKAa C — €IMHCTBEHHAs
ONTUMaJIbHAsI, ONpenesieTcss HepaBeHCTBOM 37,5 < ¢, <75
3aduxcupyem ¢,= 60, Toraa neneBas QyHKIU:

F = 60x; + c:x»

F 60
X2= g2 ot 2 X
60 3
2 = 2.a=40
60 3
2 = 1 ,60=80
Takum 00pa3oM HHTEpBal M3MEHEHHUS C>,B KOTOPOM TOYKA C — EIWHCTBEHHAS

ONTUMaJIbHAas, onpeneseTcs HepaeHcTBoM 40 < ¢, < 80
Kak Tompko c¢; = 37,5momn., pecypc (2) cTaHOBUTCS HENEDUIIMTHBIM. T. €., CCIH
JIOXO OT MPOAAXKU OAHMX OpIOK cTaHeT MeHble 37,5 moil., Hajo MepecMarpuBaTh

CYTOYHYIO IIPOM3BOACTBEHHYIO Iporpammy. Teneps x; =21, xo =0

Korpa 3nauenune C; mpeBbICUT 75 HOJUL., CyTOUYHAs MPOW3BOACTBEHHAs IpOrpaMma

OyneT nmpeaycMmarpuBarh 18 Oprok u 3 1000K (ONTHMaNbHBIN TIaH — Touka D)

2. Kinaccuueckue 3aJavdu HeJIMHEHHOro NMporpaMmMupoOBaHus

Henuneitnoe nporpammupoBanue (HII) npencrasnser coboit pazaen B TeOpUU
MaTeMaTUYECKOr0 MPOTrPpaMMUPOBAHUS, NPEAMETOM KOTOPOrO SABISICTCS MW3YUYCHHE
HKCTPEMATBHBIX 3a]1a4 ¢ HETMHEHHBIMU 11€TIEBBIMU (DYHKITUSAMH U OTPAHUYCHUSIMU.

B umxeHepHOUW NpaKkTHKE MOJ HEIMHEHHBIM MPOTPAMMUPOBAHUEM OOBIYHO

IIOHMMAKT MCTOObI Q)OpMaHHBaHI/II/I N PCHICHHUA 3aja4d HapaMeTqueCKOﬁ OIITUMM3alIUHN



HEJIUHEHHBIX OCJICBBIX

(kpuTepuanbHbIX)  (PyHKIHIA

(GYHKIMOHAIBHBIX OTPAHUYEHUN.

B

IPOTrPaMMHUPOBAHIIS

MeTo,161 HeJIMHEITHOTO

YCIIOBUAX HEJIMHEHHBIX

HemnpepriBHEIe

— JleTepMHHHPOBAHHEIE

JuckperHele

CroxacTHUYecKHe

OHOMepHOH
OITHMH3ALIHH

MmuoromepHo#
ONTHMH3AIHH

AHaTHTHYeCKHE

YuciaeHHbIe

AuaroputMm pemenus 3agauu HII I'padpuyeckum meroxom

Hlar 1. Ha mmockoctu x/0x2

CTPOSAT 00JacTh JOMYCTUMBIX PpEIICHUH,

OIPCACIICHHYIO OI'paHUYCHUAMM. Ecnu oGmacte Imycra, T. €. OrpaHN4YCHHS HCCOBMCCTHBI,

TO 3ajJla4a HE UMEET pelieHusl. B mpoTUBHOM cilydae NepexosiT K mary 2.

[ar 2. Crposar naunuu ypoBHs ¢yHkuuu f(xI, x2) = C, tne C - Hekoropas

koHcTaHTa. [lepexon k mary 3.

[Tar 3. OnpenensroT HampaBiIeHUE BO3pacTaHus (TIPU MaKCUMH3AIUH), YObIBAaHUS

(mpu MuHUMM3AUK) QyHKIUH f .

[ar 4. Haxondt Touky 0OJacTH JOMYCTUMBIX PEUIEHUH, Yepe3 KOTOPYIO MPOXOAUT

auHuM ypoBHA f(xI, x2) = C, ¢ HauOonapmuM (TP MaKCUMH3AlLlMK), HAUMEHbBIIUM (TpU

MI/IHI/IMI/I3aIII/II/I) 3HaueHueM C wim YCTaHABJIIMBAIOT HCOI'PaHUYCHHOCTD (I)YHKIII/II/I Ha

00JIacTH TOMYCTUMBIX PEIICHUM.

[Ilar 5. Omnpenpenstor 3HadeHus: x/, x2 1O TOYKMU, HaAWJEHHOW Ha 1mare 4, u

BeIMUMHY (pyHKUMHU f B 3TON TOUKE.

IIpumep pemrenus 3agaun HII rpagpuyeckum meronom



PemmnTs 3a1a4y HEIMHEWHOTO TPOTPAMMHUPOBAHUS

f =2x, +3x, - max(min)

XX, 2 3;
2, L2
X ; =16;
L
xl —_ ?
xl —

—
b

I2=ﬁ; fmmz

2

AJITOpuTM MeTOoaa MHOKHMTe el JIaHrpaHiKka

IMar 2. HaxomdT 4YacTHBIE NPOH3BOMHBIE (YHKIHH Jlarpad:ka o x;, H A,
j=Ln;i=1m HIOPHPABHHBAIOT HX K HYIIIO

Ezi_zija_'g:{:; j=1n
E‘?x_i- Ex_i- iml 5.‘{.’- (2.55)
g(x.x,)=b: i=Lm

IlTar 3. Pemaror cHcTeMy (2.55) H onpenenarT TOYKH, B KOTOPBIX (DYHKITHA
Sflx,....x, ) MOKET HMETh IKCTPEMYM.

IITar 4. IIpoBepArOT MOTYYEHHBIE Ha [are 3 TOYKH Ha 3KCTPeMyM H OIpeaendoT
3KCTpeMallbHOE 3Ha9eHHH QVHKIIHH f B HaHIeHHOH TOYKE.

IIpumep pemrenus 3agauym MetToaoM JlaHrpanska



dHpMa peanH3yeT aBTOMOGHIH ABYMA criocofaMH: depe3 MaraiHH H 4epes Top-
TOBBIX areHTOB. [IpH peanHsallHH x, ABTOMOOHIEH Hepes MaraiHH pacXo/bl Ha pea-

JIH3AIHIO COCTABIIAIOT 4x, +x; V.€., 4 IPH MpoJake x, aBTOMOOHIEH Yepes TOProBBIX
areHTOR PACXOIbl COCTARIAIOT x; V.e. HaliTH onTHMANbHEIH crnocol peaTH3allHH aB-

TOMOOHIeH, MHHHMH3HPVIOITHH CYMMapHBIe pacXoJbl, eclIH olIlee WHCIO NpeIHa-
3HAYEHHBIX V14 MIPOJakH aBToMoOHIeH cocTtapngeT 200 IWTYK.

Pewtenue saoaqu

CocTaBHM MaTeMaTHYeCKY0 MOJIeNb 3a1a9H.

Ilesi0 ABIAETCA MHHHMH3AIHA CYMMApPHBIX PACXOJ0OB R =4x, +x + X3 .

VipapigioniHe rnepeMeHHble — 3T0 YHCIO aBTOMOOHIEH, peaTH3yeMbIX IIepPBhIM
H BTOPBIM crioco0oM: x, H x,, COOTBETCTBEHHO (Bcero - 200 mryk).

JIng pemieHHa 3aJa9H BOCIIONB3YEMCA MeTOI0M MHOKHTeneH Jlarpamxa.

DyuriHg Jlarpanka HMeeT BHI:

Flx,, x5, A)=4%+x +x +A(200-x, ~x, ).

Hafinem 4acTHble NPOH3BOAHBIE QYHKIHH F IO [epeMeHHBIM x,, x, H i H

[IpHpPAaBHHBaeM HX K HyHO. TTOIy4HM CIeIyIoMyI0 CHCTEMY VPABHEHHH !

B o g
ox,

L7 O T

ox,

LA S
| g

Pemad cHCTeMY ypaBHEHHH, HalaeM
x =99, x, =101, 1 =202, f(x.x,)=20398.

OmnpeaenHTeNb, COCTARIEHHBIH H3 BTOPBIX YACTHBIX NMPOH3BOIHBIX (QYHKIHHA f
1o x,,Xx,, AMeeT BHJ:

8if R

ﬁgﬁrl ﬁ)f‘l16x2 2 9_ -
o ) g f 0 2
éx,6x, ox,ox,

CrnenoeaTenpHO, 0 TEOPEME O JOCTATOYHOM YCIOBHH CYINECTBOBAHHA YCIIOB-
HOTO 3KCTpeMyMa (yHKIHA f B TOYKE ¢ KOOpAHHATaMH x, =99, x, =101 JeHCTBH-
TEIbHO HMEEeT 3KCTPEMYM

al
{ =20,
1
CJIeOBATEIbHO B 3TOH TO4Ke QYHKIHA f HMEET YCIOBHBIH 3KCTPEMYM.

Taxum obpaszoM, I MONYYeHHA MHHHMAIBHBIX PACcX0I0B, HYKHO pPeaTH30BaTh

99 aToMoOHneH 4Yepe3z marasHH H 101 apToMOOHIE Hepe3 TOProOBBIX areHTOB. [IpH

3TOM pacxXolbl Ha peaTH3allHIo cocTaeaT 20398 y.e.

MeToabl moucka 3KcTpeMaabHOro 3Hayenus LeaeBoiit @yHKkunu

I'pynna 1.I'paaneHTHBIE METOABI



1) meTon rpaguenTta

2) METOJI HAUuCKOPEHIIIEro MmycKa

3) MeToa conpsiKeHHBIX TPaUEHTOB
4) MeTo1 MPOEKTUPOBAHUS TPAJTUCHTA
I'pynna 2. Meroabl NpsiMOro nmoucKa
1) meton I"aycca-3aitaens;

2) MeTOoJ1 BpalleHUsI KOOpIMHAT

3) MeToa KOHPUTypauit

4) MeToJ| CIIy4aiiHOTO MOUCKa

3. I'padpuyeckue mogesu
- Tpaduku / AMArpaMMBbl C II€JIbI0 KapThl CPaBHEHUS TUIAHOBBIX M (PAKTUUYECKHUX
nokasaresei, nuarpamma I[lapeTo, KOHTpOJIbHBIC KapThl

- CXCMBI. 6J'IOI(—CXCMI)I, IMPUYINHHO-CIICACTBCHHAA AHAarpaMmMa I/ICI/IKaBa, JBHKXCHMUS,

Ppacmoi0XXeHUA
- rpadml
Tun rpaduxa Ilesnb ncnonb30BaHus
10000 JWHaAMHUKa IToKa3aTeiei
JIluneitnbie .
ileed B
rpaduKu B
0 +————————
‘f FEEE S
W K4
t
3a"HuMaemas 1011, EMKOCTb
KPYFOBaﬂ e Hoseat 25 81%
Juarpamma b
Orofipan, 6.45%
Bortope, 323% W
Crnasapop LacTIvat “K nnswpcesiees, 32.26%
I'ucrorpamma y = IUHAMHKA IT0Ka3aTeiien
JlenecTkoBast CpaBHUTENbHBIA aHAJU3 HECKOIbKUX
JiarpaMma CyOBEKTOB o HECKOJILKUM
napaMmeTpam




JlenectkoBas TNenecroBas ¢ Mapkepamu 3anonHeHHas nenecTkoBan

e [ g
n 1 )

Pacnipenenenune Qynknmii, pabor BO
BpeEMEHU

Jwnarpamma
l'anTa

Pacnionoxenue 00bEKTOB:
- I10 BpEMEHHU

biok-cxeMbl

3E3T140€DD

QP=A-IMIIMOIZIZAMT

CxeMbl 5 Pacmionoxxenme 00bEKTOB:
o puba Ga M#ACO Gack|
pacnonoKeHui . =Bl - 110 MECTY
i .
E
i
g
E %’
D‘E oS x
:
5 .
= Kaccosan 30Ha
BXO/Has 30Ha
C Homepa .
XEMBI onepauyi = Pacnonoxenne 00LEKTOB:
MIPOU3BOJICTBA " VI T DA B ] - 110 BBITTOJTHSIEMBIM (DYHKITHSIM

Pacnonoskenue 00ObEKTOB:

- 110 BPEMEHH

- 10 MECTY

- 110 BBITIOJTHSAEMBIM (DYHKIIUSM

I'pads




TEMA 4 TPAHCIIOPTHBIE MOJEJIN
1. TpancnopTHas 3aiaya

2. 3amaya o0 Ha3HAYEHUH

2. TpancnopTHas 3aga4ya

[IpuMeHeHue aaropuT™Ma TPaHCIIOPTHOM 3aauu TPeOyeT BHIMOIHEHUE CIICTYIOIINUX
MPEANOCHUIOK:

1. JomkHa OBITh U3BECTHA CTOMMOCTD TIEPEBO3KH €UHUIIBI TPOTYKTA W3 KaXKJI0TO
MyHKTa MPOU3BOJICTBA B KAXKJIBIM MMyHKT Ha3HAYCHUSI.

2. JlomkeH OBITh M3BECTEH 3aIlac MPOAYKTOB B KaXKJIOM ITyHKTE ITPOU3BOJICTBA

3. 3BecTHBI NOTPEOHOCTH B MPOAYKTAX B KAKJIOM ITyHKTE IMOTPEOJICHHS

O6miee npeasiokeHue A0IKHO ObITh PAaBHO 00IIIEMY CHPOCY

AJNTOPUTM pelieHns TPaHCIOPTHOM 3a/1a4M COCTOUT U3 4 3TanoB:
Jrtan 1. [Ipeacrasienne JaHHBIX B opMe CTaHAAPTHOM TaOIUIBI U TOMCK JHOOO0T0

JOIYCTUMOTO PACTIPEIEIICHHS PECYPCOB.

Jlonycmumbim Hazvleaemcsa makoe pacnpeoeiieHue pecypcos, Komopoe
n0360/1em y0061eMEOPUM 6eCb CHPOC 6 NYHKMAX HA3ZHAYECHUA U 6bIGE3MU 6ECh 3ANAC

nPOOYKMO6 u3 NYHKMOoE npou3e00cmea

Jran 2. [IpoBepka MoIy4eHHOT0 paclpeAesIeHUs] peCypCcOB Ha ONITUMAIBHOCTb.
Jtan 3. Eciu noay4eHHOE pacpeiesIEeHHE PECYPCOB HE ABIISIETCS ONTUMAJIBHBIM,
TO PECYpPChI IEpPEPACIPEAEIIAIOTCS, CHIXKAs CTOUMOCTD TPACIIOPTUPOBKU

Jtan 4. [ToBTOpHAsI NpOBEPKa ONTUMAJIBLHOCTH IMOITYYEHHOTO PACIPENEIEHUS

pecypcoB

IIpumep 3axa4n.

Tpu ToproBeix cknaga P, Q, R — MoryT nocTaBisiTb HEKOTOPOE U3/IETUE B

KoyinuecTBe 9, 4 1 § eNMHUI COOTBETCTBEHHO. BeM4nHBI cripoca Tpex Mara3uHoB



PO3HUYHON TOProBIIM, HaXoagImuxcs B myHkTax A, B u C, Ha 3T0 uznenue paBusl 3, S u 6
eIMHUIIAM COOTBETCTBEHHO. KakoBa MUHMMAaJIbHAsI CTOUMOCTh TPAHCIIOPTUPOBKHU U3JICITUN

OT MOCTABUIMKOB MOTPEOUTENSIM?

EavHU4YHbBIE U3EPKKU TPAHCIIOPTUPOBKH MPUBEEHBI B Ta0.

ITocTaBInk TpaHcoopT. H3OepKKH 1714 OO0l 0obeM
MarasHHOB, y.€. 3a SIHHIILY P & 1IOAESH IS
A B C
P 10 20 5 9
Q 2 10 8 4
R 1 20 7 8
O6mnii 06Lem
3 5 6
crnpoca

Pemennie  COanancupoBaHHas TPaHCIOPTHAs Ta0IUIA:

[TocTaBImUK TpaHCcIIOPT. H3OEPIKKI 1712 O0urmii 0dpem
MarasmHOB, Y.€. 33 eJHHIIY IIPeII0/KeHIL

A B C (DIKTHBHBIL
P 10 20 5 0
Q 2 10 8 0
R 1 20 7 0

O6mui 06HeM

3 5 6 7 21
cmpoca

Metoa 1. MeToa MUHUMAJIBLHOMH CTOUMOCTH

1. B k1eTKy ¢ MUHMMaJIbHOM €IMHUYHON CTOMMOCTBIO 3alIUCHIBAIOT HAauOOJIbIIIEE

BO3MOXHOC KOJI-BO IIPOJAYKTa

2. IIpou3BoaAMUTCS KOPPEKTUPOBKA OCTABIIUXCS 00bEM MPEAJIOKECHUS U

noTpedHoCTEN

3. BI)I6I/Ipa€TCSI CJIICA.KJICTKA C HalMEHbIIIECH CTOMMOCTBIO, B KOTOPYIO ITIOMCIIACTCA
HanOOoJIbIIIeE BO3MOXKHOE KOJIUIECTBO npoayKra, u T. A. I[O TEX IOP, IIOKa CIIpOC U

MPEJIOKEHUE HE CTAHYT PABHBIMU HYIIIO

4. Ecinu HanMeHbIlIee 3HaueHUE CTOMMOCTH COOTBCTCTBYCT OoJiee uem OHHOﬁ KJIICTKHA

Ta0JINLIBI, BEIOOP OCYIIECTBIISIETCS CIIyYailHIM 00pa3oM.



HauanbHoe pacnpenenenue pecypcoB, MOJIyYeHHOE METOIOM MUHUMAIbHOM

CTOUMOCTHU
Toprossrii Posanunrrit maraszma Obmee
CKIan A B C @ugTimnpi;| TPEATORCHIC

7'\i —92-0

[ B9]

[~] [=] [o

P

20|
. 2, o
[20

o]
- - —40
1 0
R 3 L 1 4 0 L —&510
~ 3 5
O6mag —5- —6- 7 21
NOTpedHOCTE 0 —+0 —4-0 0

Croumoctb = (3*1) + (4*%10) +(1*20) + (2*5) + (4*7) +(7*0) = 101
Metox dDores.

OcHoBaH Ha «wTpagHoil croumocTtuy. LlTpadgHas cTOUMOCTD 1Sl KaXA0M CTPOKHU
U CTOJIOIa — Pa3HOCTh MEXy HanboJsee JeIIeBbIM MapLIPyTOM U CIAEAYIOLUIUM 3a HUM C
TOYKH 3PEHUS KPUTEPUSI MUHUMHU3aLUA CTOMMOCTH MEPEBO30K.

CyTb MeTO1a COCTOUT B MMHMMH3allUM IITPa(oOB.

AJIropuT™m:

1. Beruucnuth 3HaueHust TpadhHON CTOUMOCTH ISl KaXKI0M CTPOKH H CTOJI0A

2. BriOparh cTpoKy wiin CTONIOCT] C HAMOOJIBIINM 3HAYEHUEM MITPaPHOM CTOMMOCTH,
U B KJIETKY C HAUMEHBIIIUM 3HaY€HHEM CTOMMOCTH NEPEBO3KHU /ISl JTAHHOM CTPOKH U
CTOJI011a MOMEIIAEeTCsl HAauOOJbIIIEEe KOJIMYECTBO IPOAYKTA.

3. IlpoBecTu KOPPEKTUPOBKA UTOTOBBIX 3HAUEHUH 110 CTPOKaM U CTOJIOIaM TaOJIULIbI

4. B cTpokax wiH cToyIOnax, rie MpeigoKeHue Wik Cpoc PaBHbI HYJIIO CTaBUTCS
IPOYEPK

5. IlpousBectu Bo3Bpar k mwary 1 u nepecunrars mrpagdHble CTOUMOCTH 0€3 ydeTa
KJIETOK, IJI€ YKa3aHbl IEPEBO3KH, HIIU KIIETOK, IJI€ CTOMT MPOYEPK

HavansHoe pacnpenenieHre nepeBo30kK, MoyuyeHHoe MetoaoM Borens



Toprosserii PosnuunbIil MmarasuH Obmee | tpadHasn

cKi1an A B C ®uxrisEpi| LIPS CIT?)HI\;OCTB

2

—982 0| 5 5

th

) 20| , [5]
o EI Y
R NEEEE T K2

[o] [o] [e|
:

O0rias 3 > —6 72 21
[HOoTpeOHO CTh 0 —1—0 0 0 -
1-1t mrrpadp 1 10 2 0

2-i1 wrpady 9 0 2 0

3-11 mrrpadg - 0 2 0

Jtan 4 penieHusi TPAHCIIOPTHOM 32124

Hpoeepm HA onmumajibHOCHb

1. Ecnu penienne onTUMaibHO, KOJIMUECTBO 3allOIHEHHBIX KJIETOK OyneT (m+n-1),
rae
M — KOJI-BO TOPTOBBIX CKJIQJIOB

N — k01-BO PO3HHUYHBIX MAara3dnHOB

2. Ecin ycnoBue 11. 1 BBINOJIHAETCS MPUMEHSIOT 2 METO1a POBEPKH HA

OIITUMAJIbHOCTD:
Meron 1 — Mertoa cTtyneHek
Merton 2 — Meron MOJIU (MmonuduuupoBaHbIX pacipeeIeHu)
IIpoBepka HaYaIBHOTO pacHpeaeIeHHs TEPEBO30K HA ONTUMATbHOCTh — METO/

CTYNeHeK

Toprossrii Posnmuneil Marasux Oburee
CKIang A B C DOuxriEaL| TPCAIOKeHIIE
C_\‘i} m {/:é\) @ 2 \i 7 \i )
P HF h Sy
P 2 m P \i T 0
Q & 4 L & 4
1 20 7 —~| 0
R 3 L 1 L 4 L u:\-z/l— 8
Oﬁmabz 3 5 6 7 21
IOTPeOHOCTE




Metox MO/IM ocHOBaH Ha BBIYMCJICHUM TEHEBBIX LICH

TeneBbIe 1IEHBI 151 KAXKI0M IMyCcTOM (He0a3uCHOM) KIETKA MOKHO HAWUTH U3

COOTHOIIICHHUS
S =¢c —(@u +v)
ij ij i ]
I0e u — xomnonenma, coomeemcmaeyouas cmpoxe,
l
V — KOMHOHEHMA, COOMBEMCma8Youds cmoaioyy
J

i, ] — HOMep cmpoKu u cmoaobya

OTa TeHeBas HCHa OTpaXXacT JOIIOJHUTCIIbHYIO CTOMMOCTb TPAaHCIIOPTUPOBKHU

CIMHUITBI U3ICTUS U3 MYHKTA 1 B ITYHKT j.

Ecnu Bce TeHEBbIE LIEHBI TTOJIOKUTENBHBI WIIK PaBHBI HYIIO (S > 0), TO penieHue
ij

ONTUMAJILHO
C =5=u +v onaszanoruennot kiemku (P, C)
13 I 3
C =0=u +v ona3anoruennot kiemku (P, puxmuenviii)
14 1 4
C =7=u +v ona3zanomuennou kiemku (R,C)
33 3 3
C =1=u +v ona3anonnennou kiemku (R,A)
31 3 1
C =20=u +v o0na3anonrnennoul kiemxu (R,B)
32 3 2
C =10=u +v onaszanornennou kiemku (Q,B)
22 2 2
Ilycmo ul = 0. Cnedosamenvuov =5, v =0, u =2,v =-1,v =18 u =-§
3 4 3 1 2 2
Iloocmaeum nonyuennvle 3nauenusi 6 S =c — (u +v ) u nonyuum menesvie

y oy i

YeHovl:



S =10—(0+ (-1)) = +11 ona nycmou xnemxu (P, A)
11

S =20—(0+ 18) = +2 ona nycmoti knemxu (P, B)
12

S =2-(-8—1)=+I1I ona nycmoii knemxku (Q A)
21

S =8-(-8+5)=+11 onanycmou knemxu (Q, C)
23

S =0-(-8+ 0)=+8 ona nycmoti knemku (Q, puxmusHuwiii)
24

S =0— 2+ 0)=-20na nycmoui kriemxu (R, pukmusnuwiti)
34

[Tomy4yeHHBIC 3HAYEHUS 3aHOCSTCS B TPAHCTIOPTHYIO TaOIHUILY:

IIpumenenue meroga MO/IU i1t mpoBepKH HA ONTUMAJIBHOCTH HAYAJIbHOT'O

pacnpeesieHusi MePeBO30K

Toproserii PosuirsHeii Mara3nn Obmee
e . < | IpeJI0KeHIIe
CKIan A B C Ouxrieasdi| P

P R B R 1 B U]

o

0 a2 M o al &Y .

e N N
1 20 s ~—~| 0
R 3 L | L 4 L :\-2J— 8
Obmas 3 5 6 7 21
HOTPEOHOCTE,

Oman 3.1louck onmumanvHo2o peuwieHus

1. Ecnu TpaHcniopTHas TabiauIia cCoepKuT 0osiee 1 myCToM KIETKH ¢
OTPHIIATCIIBHBIM 3HAYCHUEM TCHEBOU IICHBI, TO BBIOMPAETCS T4, KOTOPOH COOTBETCTBYET
HauOoJbIIIee 3HAUEHNE 110 a0COJFOTHOM BEJIMYMHE

2. CTpouTCsl CTyNEHYAThIA LUK

3. BeisBnsroTcs KJICTKH, KOJIMYCCTBO IICPCBO30K B KOTOPBIX HGO6XOI[I/IMO COKpPAaTUTh



" OIIPCACIICHNC BCIIMYNHEBI OTUX COKpaHIeHI/Iﬁ TaKHMM O6p2130M, YTOOBI HH OJHO U3

3HAYCHUU IMEPEBO30OK HE OKa3aJIOCh OTPHULATCIILHBIM

Crynenuatsiil uki it (R, QUKTUBHBIN)

C OIUKTIBHBIT

= [s] - o]
7] - [

R 4 (2)

\

[TepepacnpeneneHue NepeBO30K

Toprossrii Posmrrunenii Marasmm Obmee
e . | MPpeIToKeHIIe
CKIa] A B C O] PR

0 IEIT CIRCIE
R 3\i 1@ 4-4B 0+4\i 8

Otmas
IIOTPedHOCTH

[IpoBepuM JaHHOE penieHrne Ha ONTUMAIBHOCTE MeToroM MO/IU:

C =5=u +v nonoxumul =0, mozoa v =5
13 1 3 3

C =0=u +v v =0
14 1 4 4

C =0=u +v u =0
34 3 4 3

C =1=u +v v =1
31 3 1 1

C =20=u +v v =20
32 3 2 2

C =10=u +v u =-10

22 2 2 2



TaK, TCHCBBIC IICHBI COOTBCTCTBYIOIINC ITYCTBIM KJIICTKaM 6y,Z[YT PaBHBbI:

S =10—(0+1)=+9
11

S =20—(0+20)=0
12

S =2-(¢-10+1)=+11
21

S =8-(-10+3)=+13
23

S =0-(-10+0)=+10
24

S =7—(0+5)=+2
34
T. K. HU OJHO U3 3HAUYEHUU TEHEBBIX IICH HC OTpI/II_IaTeJIBHO, HOHY‘IGHHOG pemeHHe
ABJISICTCA OIITUMAJIBHBIM

MunuManabHasi CTOUMOCTD paBHA:

101 + (4*(-2)) = 93

2. 3a1a4a 0 HA3HAYEHUAX

Oco0OEHHOCTD 3aJa4yl O Ha3HAYEHUSIX

1. Yncmo myHKTOB MTPOU3BOICTBA PABHO YHCITy ITYHKTOB Ha3HAYCHUSI.
TpancnoptHas Tabnuma nMeet GopMy KBajapara

2. B kax/10M IyHKTE Ha3Ha4YeHUsI 00beM IMoTpeOHOCTH paBeH 1. Benmnuuna

MPEAJIOKEHUST KaXKJI0ro MyHKTa MPOU3BOJICTBA paBHA |

Oran 2

1. Haiitu cTpoKy, coiepKalyto TOJbKO 1 HyJeBOE€ 3HaUeHHE CTOUMOCTH, U B KJIETKY,
COOTBETCTBYIOILIYIO TAHHOMY 3HAYEHUIO, IOMECTUTH | 35ieMeHT. Ecnu Takue CTpoKu
OTCYTCTBYIOT, JIONYCTUMO Ha4aTh C JIIOOOTO HYJIEBOTO 3HAYEHUSI CTOUMOCTH

2. 3a4epKHYTh OCTaBIIUECS HYJIEBbIC 3HAUECHUS JAHHOT'O CTOJIONA

3. IToBTopsTh 1.1 1 2 10 TEX MOP, MOKA TPOAOJKEHNUE ONMCAHHON MPOLETYPbI



OKa)KETCSI HEBO3MOKHBIM

Otan 3

1. IIpoBecT MUHMMATBLHOE YUCIIO MPSAMBIX YEPE3 CTPOKH U CTOIOIIBI MATPUIIBI (HE
10 IMArOHaJIsIM) TaKUM 00pa3oM, 4TOOBI OHU MPOXOJIUIIN YEPE3 BCE HYJIH, COJEpIKaIeCs
B Ta0JIHIIE

2. HaliTu HauMeHbIIUI Cpear JIEMEHTOB, Yepe3 KOTOPbIE HE MPOXOJIUT HU OJIHA U3
MPOBEJCHHBIX MPSAMBIX.

3. Beruects €ro U3 BCEX 3JIEMEHTOB, YEPE3 KOTOPBIE HE MPOXOJAT MPSIMbIE

4. ITpnGaBUTh HAMJICHHBIN 3JIEMEHT KO BCEM DJIEMEHTaM TaOIUIIbI, KOTOPHIC JIeKaT
Ha MEPECEUCHUU MTPOBEJICHHBIX PAHEE MPAMBIX

5. Bce anemeHThl MaTpHlbl, Yepe3 KOTOPbIE MPOXOIUT TOIBKO OJIHA MpsiMas,

OCTaBUTH 0€3 N3MEHECHUS

IIpumep peleHusi 3a1a4M 0 HA3HAYEHUSIX

Hekotopas xommnanus umeet 4 cObITOBBIE 0a3bl U 4 3aKa3a, KOTOPbIE HEOOXOIUMO
JIOCTaBUTH NOTpeduTessiM. Kaxxoe ckiiaickoe MoMeeHne MOXET pa3MecTuTh 1 3akas.
Paccrostane Mexy ckiagamMu ¥ moTpeouTensMu ykasaHsl B Tabnuie. Kak ciemyer

pacnpeieInTh 3aKa3bl 0 COBITOBBIM 0a3aM, 4ToObl 001Iasi JATbHOCTh TPAHCIIOPTUPOBKU

OblJIa MUHUMAJIbHOM

Toprosas PaccTosHne, MIITb 10 IOTpeduTe el

basa I I I v
A 68 72 75 83
B 56 60 58 63
C 38 40 35 45
D 47 42 40 45

BrisBiieHrE HAaMMEHBIIIMX AJIEMEHTOB IO CTpOKaM

TOPI'OBB.H PaccTosgHme, MIITb 10 HOTpeﬁIITe.‘Ieﬁ I:I?UL\IEHBHJH
daza 1 I I v ST?;IO?II]EHT
A 68 72 73 83 68
B 56 60 58 63 56
C 38 40 35 45 35
D 47 42 40 45 40




Brruntanue HaMMEHBIIETO JIEMEHTA 10 CTPOKaM U BBIABJICHUC HAMMCHBIICTO

AJIEMEHTA IO CTOJIOIamM
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IIepBoe anbTepHATUBHOE pELICHUE

1 1 11 v
A (o] —o 7 8
B —0- o 2 [o]
c 3 1 (o] 3
D 9 [0] 2 o
Btopoe anprepHatuBHOE pemieHne
I I I v
A o 0] 7 8
B (o] e 2 o
C 3 1 @ 3
D 9 e 2 [o]

MuHuManbHas J1adabHOCTh MEPEBO30K ISl KAXKJIOTO U3 TPEX PEIICHUM:
Pemrenne 1: 68 + 60 + 35 + 45 = 208 muiib
Pemienue 2: 68 + 63 + 35 + 42 = 208 muiipb
Pemenne 3: 72 + 56 + 35 + 45 = 208 muiib

OO61mast 1anTbHOCTH JJIS BCEX TPEX PEIICHU OIMHAKOBA

TEMA 5 JUHAMHAWYECKHUE MOJIEJIN
1. JluHaMHU4YEeCKHUE MOJICIU

2. CereBas MOJIENb

1. luHamu4ecKue MoaeIun

JluHamMuyeckoe MOZENIM — OTO MOJEIM IO3BOJIAIOIIME pellarh  3a1a4u
ONTUMHU3ALMN yIPAaBICHUS JIUHAMUYECKMMHU CHUCTEMAMH, M TPEICTABUTH MPOLECC
ONTHUMM3ALMU B BUJIE ITOCJIEI0BATEIIBHOCTH OT/IEIbHBIX 3TANOB (ILIAroB).

OCHOBY [WHAMHUYECKMX MOJEIEH COCTABISIET IPUHLIUI ONTUMAJIbHOCTH,
YTBEPXKJIAIOIINMA, YTO KAaKOB Obl HHU ObUI MyTh JOCTHXKEHHMS HEKOTOPOIO COCTOSHUS
CUCTEMBI, IOCIEAYIOIUE PEUICHUs IOJDKHBI IPUHAMIEKATh ONTUMAIBHOW TPACKTOPUU

JIIsL OCTAaBIICHCS YacTU IMyTH, Ha‘II/IHaIOIIICI‘/’ICSI C OTOI'0 COCTOsAHUA.



VYxkaxeM ocobenHocTH cocTaBieHnss MM JAUHAMMYCCKOI0 IporpaMMHIpPOBaHI.
ﬂOHOJIHHTGJIBHO BBCICM CJIICAYIOIINC YC/IOBHBIC 0003HAYCHNA

§ = COCTOAHIC IIpo1eCCa,

A ; -~ MHOKECTBO BO3MOJKHELIX COCTOSTHUIT Ipo1iecca mepe i -M IIaroMm;

W, - BBIUIPBIII C -TO IIara JI0 KOHIa Ipoecca, i =1,m .

OcHOBHBIE 3TaNbI COCTABJIEHHUS JUHAMUYECKOH MO eI

1. PazOuenne 3amaun Ha marn (3tamsl). Ilar He J0/mKeH OBITH CIIMIIKOM MeJI-
KIM, 4TOOBI HE MPOBOANTH JTHINHMX PAcd€TOB M HE JO/DKEH OBITH CIHMIIKOM OO0IIb-
M, YCIOKHAOIMINM IIPOLIECC IIAaroBOil OITHMI3ALINIL.

2. Bei6op nepeMeHHBIX, XapaKTepH3YIOIIX COCTOSHIE s MOJACTHPYEMOro po-
1ecca nepejt KakIbIM IaroM, i BEIBICHIE HATTAraeMbIX Ha HIIX orpaHmyeHmii. B ka-
YecTBE TaKNX IepeMEeHHBIX cilejiyeT OpaTh (haKTOphl, MpeICTaB/IAIONIIe HHTEpeC /U
HCCIIeIoBaTelIs, HAmpHMep, T'OJ0BYI0 NMpHOBUIL NPH IUIAHHPOBAHUM JACSATEILHOCTH
HPETPHATI.

3. OmnpesieneHnie MHOKECTBA IIATOBBIX YIIPABIEHHIT x,, i =1, 1 HATAraeMBIX Ha
HIIX OIPaHIYEHHIL, T.€. 001aCTH AOMYCTUMBIX YIIpaBIeHMIT X .

4. OnpejieneHne BLIMTPBIIIA

o,(s.x,),

KOTOpBIil IPHHECET Ha i-M Iare YIpaBlIeHHEe x,, €C/IH CHCTEMA Iepel ITHM Ha-

XOJIIIACh B COCTOSIHHML s .

1. Onpeﬂeﬂem{e MHOKECTBA BO3MOJKHEIX COCTOSHIIT S n A TIOCIIEJTHET'O IIara.
2. HpOBCI[CHHG yCJIOBHOﬁ ONTHUMM3AIINA TSI KajKI0T0 COCTOAHUA s € S . Ha I10-

ciretHeM m -M miare no ¢opmyite (2.75) u onpenerneHie yCIOBHOTO ONTHMAIBHOTO
yIpaBIeHis x, (s), s S, .

3. OnpeﬂeﬂeHHe MHOKECTBA BO3MOJKHEIX COCTOSHIIA Sf U4 7-ro Imara,
i=23,....m-1.



5. OHpGI[GJ'IGHHG COCTOAHUA s', B KOTOpOC MEPEXOIUT CHCTEMA U3 COCTOAHUA s
[1I0J] BIMAHHUEM YIIPABJICHHUA x,,

s'= fi(s,%,) (2.74)
e f, - pyHKIMA [epexo/ia Ha i-M [Iare 13 COCTOSHIL s B COCTOSIHHE s’ .

6. CocraBiaeHue YpaBHCHHIA, OIIPCIOCILIIONICT O YCJIOBHHfI ONTHMAIIBHEBIN BEINT-
PBIII Ha IOCIICAHCM IMare, I COCTOAHIA s MOJACIIHPYCMOI'O IIpoHecca

W, (s)=maxlg, (5., )}. (2.75)

7. CocTaBlIeHIEe OCHOBHOTO ()YHKIMOHATHPHOIO YpPaBHEHNS IHHAMITYECKOTO
IPOTrPaMMHPOBAHIS, OIPEIETSAIONIEr0 YCIOBHbI ONTHUMATbHBII BRIMIPHILIT 1714 J1aH-
HOTO COCTOSHUSA s C i-TO Iara 1 Jo KOHIA IpoIiecca Yepe3 yxKe N3BECTHHI YCIIoB-
HEII ONITIMAIBHELT BEIMTPHI ¢ (i +1)-ro Iara i 1o KOHIA:

W, (s) = maxig,(s,x,)+ W,y (5., ) (2.76)

ITanbl pemieHus 3aa4 THHAMHUICCKOT0 IIPOrpaMMHupPoOBaHusA

4. IlpoBesieHne yCcI0BHOI ONTHMU3AIMN i -T'O IIara, i =23,...,m—1 JJI1 KaXk10To
cocTostHIA se S, mo ¢opmyne (2.76) u ompeneneHue YCIOBHOTO ONTHMATHHOTO
VIIpaBIeHns x,(s), s€S,, i=23,....m—1.

5. Onpezenenne Ha4aabHOTO COCTOSHMSA CHCTEMBI s,, ONTUMAIbHOTO BBIMIPHI-
ma ,(s,) 1 ONTHUMAIBHOTO YIIPaBIeHIS x,(s,) 10 dpopmyite (2.76) mpn i =1. D10 eCTh
OIITHIMAJIBHEII BEIMIPHIII JUIS BCEH 3a/1a4ll IV~ = Wl(x;’ )

6. IlpoBeieHne Ge3yclIOBHOM ONTUMU3AIMN yipaBiaeHud. J[1s1 nmpoBenaeHms 6e3-
YCIIOBHOII ONTHMHI3AINU HEOOXOANMO HaliJieHHOe Ha IIEPBOM IIare OITHMATIbHOE
VIpaBICHNE x; = x,(s,) HOACTABUTEL B hopMyiy (2.74) 1 ompeaenuTh Cleayomiee co-
CTOSIHIE CHCTEMBI s, = f, (sl,xf ). JU1st H3MEHEHHOTO COCTOAHNS HAMfTH ONTIMAITBHOE
VIIpaBlIeHNe X, = x,(s, ), MoACTaBUTE B popmyny (2.74) m T. x. [T i-ro cocTosHUA s,
HaitTi s, = £, (s,.x ) 1 x,(s.,) MT. 1

2. CereBasi MOIeJIb
I'pad — KOHCTPYKIIMS U3 BEPIIUH U pedep
BepuiuHbI — TOYKHU
Pebpa — coenunsonye JUHUU

I'pad HaspiBaeTcss JlJIePOBLIM, €CIIM CYHIECTBYET MyTh, ITO3BOJISIONIMN NPUNTH B

Ty K€ BEPIIMHY, U3 KOTOPOW BBIIUIN, TPOUIS IO KAXKIOMY peOpy, TOIBKO OJUH Pas3.

I'pad HasbiBaercsa [ aMUIBLTOHOBBIM, €CIIA CYILLIECTBYET

MyTh, MO3BOJISIONINNA 0OONTH BCE BEPIIMHBI, 3aX0/s B KaXIYIO TOJIBKO OJTUH Pa3



JlepeBoM Ha3biBaercsi rpad, ao0ble JABE BEPIIUHBI KOTOPOTO COCAMHEHBI TOJIBKO

OJTHUM pedpom

Cxema nepego3ok mogapoe mexicoy cKiadamu

CeTteBasi MoJieJIb npcaAcCTaBJLACT c000Ji TJIaH BBIIOJHEHMS HCKOTOPOI'0 KOMIIJICKCA

B3aMMOCBSI3aHHBIX paloT (omeparuii), 3aJaHHOTO B (JOpMe CETH, U300paKEHHE KOTOPOU

Ha3bIBACTCsA CETEBbIM I‘pa(!)l/IKOM

OcHoBHOe Ha3HaYeHue CeTeBoro njaaHupopanus u ynpasiaenus (CIIY):

- opMHpOBaHKE KAJECHIAPHOTO IIaHa peain3aluy KOMILIeKca padoT;

- mpuHsITHE Y((HEKTUBHBIX PEIICHUH B TPOIECCE BHIMOJHEHUS ITOTO IIaHa
[maBHBIE 2IEMEHTHI CETEBOI MOIETIH:

- coObITHA (0003HAYAIOTCS BepITMHAMU TpadoB)

- paboThI (yrH)

Co0bITHE — 3TO MOMEHT 3aBEpIICHHS] KAKOro-JIMOO Mpolecca, OTpa)Karolluid
OTJICJILHBIN ATaIl BBHITIOJIHEHUS TPOEKTA

Co0ObITHE MCX0AHOE (HAYAJBHOE) — HE UMEET

MPEANIECTBYIOMUX PAaObOT U COOBITHI,

CoObITHE 3aBepHIAIOIIee (KOHEYHO0E) — HE UMEET

MOCEAYIOIIUX padOT ¥ COOBITUI

PaboTa MoxxeT ObITh TpEX BUIOB:



1) meiicTBUTeabHASE PAG0OTA — MPOTSHKEHHBIM BO BPEMEHH IPOIECC, TPEOYIOMUN
3arpar pecypcos;
2) oxuIaHUE — MPOTSHKEHHBIM BO BpEMEHU TMPOIIECC, HEe TPEOYIONIU 3aTpaT Tpy/a;

3) duxTHBHAA paboTa (3ABHCHMOCTB) — JIOTUYECKAsI CBA3b MEXIY IBYMS WM

HECKOJIbBKUMH paboTaMu, HE TPEOYIONMMHU 3aTpaT TpyAa, MaTepUajbHBIX PECYypCOB M
BPEMCHH.

IlyTh - 1r00as mocieaoBaTeIbHOCTh PadOT, B KOTOPOM KOHEUHOE COOBITHE KaXIOu
paboTHI COBIMA/IAET C HAYAIBHBIM COOBITUEM CIIEIYIOIIEH 3a

HEel paboTHI.

Hoanplii nyth (L) — n1000# myTh, Hauyajlo KOTOPOTO COBMHAJAET C HCXOAHBIM

COOBITHEM CETH, a KOHEIL[ — C 3aBEPIIAOLIUM.
HaubGonee npomoKUTENbHBIN TMOMHBIA MyTh B CETEBOM TIpaduKe Ha3bIBAETCS

KPUTHYECCKHM.

KpuTnyecKUMH _ Ha3bIBalOTCS pabOTBl M COOBITHS, PACIONOKECHHBIE Ha

KPUTUYECKOM ITyTH.

JITMHA KPUTHYECKOTO ITyTH HAa3bIBACTCS KPUTHICCKUM BPEMEHEM (CPOKOM) CETEBOTO
rpaduka (Tkp).

Kputnueckoe BpemMsi — 3TO HauMEHBIIIEE

BpEMSI BBITIOJTHEHHUS BCETO KOMILIEKCa padoT.

CereBoii TpavK MOXKET UMETh HECKOJIBKO Pa3IMYHBIX KPUTUUYECKUX MYTEW, HO BCE

OHHU UMCIOT OJJHY U Ty K€ OJIMHY

2. IlpaBuiia mocTpoeHus ceTeBbIX rpaQuKoB

1. B cereBoil Moaenu He NOJKHO OBITh «TYNHKOBBIX» COOBITUHA (K3 KOTOPBIX HE
BBIXOJHUT HU OJ]HA pab0Ta,3a UCKIIOYEHUEM 3aBEPILIAIOLIETO COOBITHS)

2. B cereBoMm rpaduke HE MOIKHO OBITh «XBOCTOBBIX» COOBITHM (KOTOPBIM HE
IpeNLIECTBYET XOTs Obl 0J1HA PaboTa, 32 UCKIFOUYEHUEM HUCXOHOTO).

3. B ceTu He NOMKHO OBITh 3aMKHYTBIX KOHTYpPOB U NETENb, (IIyTeH, COEINHSAIOMINX
HEKOTOPbIE COOBITUSI C HUMU K€ CAMHMHU)

4. JIroOple aBa COOBITHS JOJDKHBI OBITH HEIOCPEICTBEHHO CBS3aHBI HE 0Ooliee yeM
OJTHOM PaboTOiA.

5. B cetn pekoMeH1yeTCsl UMETh OJJHO HCXOAHOE U OJTHO 3aBepLIAIOLIEe COOBITHE.



6. CeTeBoii rpaduK TOJDKEH OBITh YIOPSI0YEH.

BQEMEHHBIE INdpaMETPLI CETEBLIX FQthI/IKOB

[TapameTpbl COOBLITHIA:
- PaHHUM CPOK CBepIIIeHUs i-Ir0 COOBITHS

tp(j) = maxjlty(i) + t(,0)]

- I03AHUM (TIpe/le/IbHbIN)CPOK CBepIlIeHUs i-T0
coObITUS

tn(i) = miny[t.(j) — t(j,i)]

- pe3epB BpeMeHH R(i)ro cobnITHs

R@) = ta(1) - t,()

Ilpumep pemenus 3agauyu. JlJig 3aaHHOTO CETEBOro rpaduka paccyuTarb BCE

napameTpbl COOBITHI U paboT, ONIPEETUTh KPUTHICCKUAN MTyTh U €T0 JITHHY

[TapameTphi paboT:
- paHHMM CPOK t , (1,j) Hauasa paboTsI (i,j) COBMajaeT C paHHUM CPOKOM

HaCTYIJIeHUs] HaUabHOTO COOBITUS i: o (I,]) = t p (i)

- PaHHUM CPOK t po(i,j) OKOHUaHust pabomnl (i,j):

t pol(is]) = b (i) + t(],])_ _ .

- MIO3IHUM CPOK t 1o(i,j) OKOHUaHMS paboTHhI (i,j) COBITa/laeT ¢ TTO3AHUM CPOKOM
KOHEUYHOTO COOBITHS

t no(1)) = tn(j)

- MIO3IHUM CPOK t (i,j) Hauama paborsl (j,j):

t m(i,j) = tn () — (L))

- pesepEppeisepit 0§0HIRA ceTeBoro rpaduka

L)=t.-tL)
3
(/"'\ P )
(2 S
o A f/ir;\ 5
/ (a4
— - 6 9 | -
(/ ~ 8 I_/ N S ’/_‘ 5
K 9 /‘4.-\_1/; 4‘/%0‘ 6 '( 6 \,‘-7 ”"*b:,lo ‘\I 13 —
S g { 3 - -
D L )
? T . /‘\ 10,':\ /:'~ 4
(6) 7= el W
\\ji”‘***—fgf——f,,,b\(‘ QJ;I//
Homep ,,
- 3 7
cooermg 101 1| 2| 3| 4| 516 8 9 | 10 |11

)
V)
)
<
2
O
(V)
)
")

-]
I
)

Paumii 0 8 17 13 48 | 61

CPOK

Hosmamit | g | o | 40| 13| 26| 20| 29| 43 | 38 | 42 | 48 | 61
CPOK

Pesepe || 1| 23] ol 3| 0] ol1wo|1 | o] o |o
BpE‘MEHII




Kputnueckuii myTs 06pa3yioT cieayomue COObITHS

0-3-5-6 -9 510 - 11.

Bcero IMPOOOJKUTCIIBHOCTE COCTABJIACT 61 JACHDb

Ne | Pa6ora | [Tpomomxut | Cpoku Hayayia © OKOHYaHUS padoT Pe3ep  BpeMeHmn
s SR O ST R T O
pH
I [(0,1) |8 0 8 1 9 1
2 1(0,3) |13 0 13 0 13 0
3 10,5 |9 0 9 11 20 11
4 1(1,2) |9 8 17 31 40 23
5 (1,4) |6 8 14 20 26 12
6 [(1,3) |4 8 12 9 13 1
7 12,7 |3 17 20 40 43 23
8 13,4 |10 13 23 16 26
9 13,5 |7 13 20 13 20 0
10 /(3,6) |6 13 19 23 29 10
11 /(4,7) |8 23 31 35 43 12
12 /(46) |3 23 26 26 29
13 /(5,6) |9 20 29 20 29 0
14 |(5,8) |10 20 30 28 38
15 1(5,9) |6 20 26 36 42 16
16 [(6,7) |4 29 33 39 43 10
17 /(6,10) |5 29 34 43 48 14
18 [(6,9) |13 29 42 29 42 0
19 |(6,8) |8 29 37 30 38 1
20 [(7,10) |5 33 38 43 48 10
21 1(8,9) |4 37 41 38 42 1
22 1(9,10) |6 42 48 42 48 0
23 (9, 11) |17 42 59 44 61 2
24 /(10,11) |13 48 61 48 61 0

Koadpdunmenrom wHanpspkerHoctn K H paboTer (1,j)) Ha3bIBaeTCsl OTHOIICHUE
MPOAOHKUTEIIBHOCTA HECOBMAMAIONUX (3aKIFOUEHHBIX MEXAY OIHUMH U TEMHU Ke
COOBITHSIMU) OTPE3KOB ITyTH, OJHUM W3 KOTOPBIX SBISCTCS MyTh MaKCUMAaJIbHOMN

IPOAOKUTENIBHOCTH, MPOXOASAIIMA 4Yepe3 JaHHYyr paldoTy, a APYIMM — KPUTHYECKUUN



MyTh:

t(Lmax) — t'kp

Ku (1,1)) = tkp —t'kp

I'me t(Lmax) — mpoAomKUTENbHOCTh MaKCUMAIbHOTO MYTH, MPOXOJSIIEro 4Yepes
paborty (1))

TKp — NpOAOTKUTENBHOCTD (JJIMHA) KPUTUUYECKOTO MMy TH

T'Kp — HPOIOIKUTENIBHOCTh OTPE3KAa PACCMATPUBAEMOTrO IYTH, COBIIAJIAIOIIETO C
KPUTHYECKUM MTyTEM

Rn(i,j)
Ku (Ij)=1- tkp —t'kp

Rn (1,j) - monHsIit pe3epB BpeMeHu pador (1,))

KOC-)(i)(i)I/IIII/ICHT HaMps>KCHHOCTHU ITIOKA3bIBACT CTCIICHbL TPYAHOCTH BLBIIIOJIHCHHA B

CPOK KaxKJ10¥ TpynIibl padOT HEKPUTHYECKOTO MYTH.

TEMA 6 MOIAEJIMPOBAHMUE B YCJIOBUAX HEOIIPEAEJIEHHOCTHU N
PUCKA

1. 3amauu npUHATHSA PELIEHUN B YCIOBHIX HEONPEAEIEHHOCTH

OCHOBHBIE OHATHS TEOPUH UIP

Kitaccuueckue KpuTepuu TEOpUM MaKCUMHUHA

OCHOBHBIE MOHATHSA CTOXaCTUYECKUX MOJENEH

CucreMbl MaCCOBOTO OOCITYKUBAHUS

A i

MCTOI[ CTAaTUCTUYECKUX MCHBITAHUMN

1. 3apauu NpUHATHUSA pelIeHUI B YCJIOBUAX HEOIPeaeJ¢HHOCTH

B nerepmunupoBannbix 3amadax MO mnokazarens sddexruBHOCTH W 3aBHCHUT
TOJIBKO OT JIBYX Ipymi (hakTOPOB: 3aJJaHHBIX, 3apaHEE U3BECTHHIX 0O U AJIEMEHTOB PEIICHUS
x. PeanbHble 3a1aun HMcclieIoBaHMs ONEpaluid coaepkKaT MOMUMO 3THUX JBYX TPYII €1Ie
OJTHY - HEU3BECTHBIE (PaKTOPbI, KOTOPHIE B COBOKYITHOCTH 0003HaUMM repeMenoit ( . Urak,

nokasareib 3QpQPeKTUBHOCTH W 3aBHCHUT OT BCEX TPEX IPyIIl (PAKTOPOB:



W (0,x,¢).

Tak xak BenmnumHa W 3aBUCHUT OT HEU3BECTHBIX (DAKTOPOB G , TO JaXKe IMPHU
3aJJaHHBIX O U X OHA YK€ HE MOXKET OBbITh BHIYMCIIEHA U OCTAETCSl HEOIIPEIeIeHHOM. 3aaaya
MOWCKA ONTHUMAJBHOTO pEIICHHs] TOXE TEPSeT OINPENeICeHHOCTh. B sBHOM BHje
MaKCUMHU3UPOBaTh HEU3BECTHYIO BeIMYMHY W HEBO3MOXKHO.

N3menum ¢opmynnpoBky 3aaaud. [Ipu 3aiaHHBIX YCIOBUSIX 0 C YYETOM
HEU3BECTHBIX (AKTOpOB G  TpeOyeTcss HAalWTHU Takoe pelieHne X € X , KOTOpoe, IO
BO3MOXKHOCTH, 00ecTieunBaeT MaKCUMaJIbHOE 3HaYeHHE moka3atens dpdextuBHocTr W.

Hanmnuue HeomnpeneaeHHBIX (aKTOPOB G MEPEBOAMT 3a/1a4y B HOBOE KaueCTBO: OHA
IpeBpaIlaeTcs B 3a/1a4y O BEIOOPE PEIICHHUS B YCIOBUSIX HEOTPEACIEHHOCTH.

Ecnu ycnoBust onepanuy HEM3BECTHBI, TO HEBO3MOKHO ONTUMHU3HUPOBATH PELICHUE,
qero ynaércs JOOUTHCS MPU HATUYMH HeoOXoaumon uHpopmaruu. OTMETHM, 9TO JIF000e
pellieHue, MPUHATOE B YCIOBHMSX HEONPEAENEeHHOCTH, O€3yCIOBHO, XyXK€ pEeLIeHUs,
IPUHATOTO B 3apaHee U3BECTHBIX YCIOBUSIX.

3amaua TPUHATHS DPEUICHUS B YCJIOBHUAX HEOIMPEIEICHHOCTH Ha KaXKIOM IIary
BCTPEYACTCS] HaM B XU3HU. XapakTEPHBIM MPUMEPOM SIBISIETCS MpHUATHE (UHAHCOBBIX
pemeHuit Ha POHIOBOM OUpke U HA KOHKYpPCE WHHOBAIIMOHHBIX MPOCKTOB.

Jnis Toro droObl YNpaBICHYECKHE PEIICHUS B YCIOBHIX HEONPEACIEHHOCTH
IpUHUMaTh 00OCHOBAaHHO, COBPEMEHHAsl HayKa pacroyiaraeT psjaoM npueMoB. Kakum u3
HUX BOCIIOJIb30BaThCS - 3aBUCUT OT TOTO, KaKOBa MPUPOJA HEM3BECTHBIX (HaKTOPOB ¢ ,
OTKy/la OHU BO3HHUKAIOT U KEM KOHTPOJIUPYIOTCS.

[Tpexxne Bcero, paccMoTpuM Haubosiee ONArONpUATHBIN JJI UCCIENOBAHUS BHJ
YaCTUYHOW HEOMPEACNEHHOCTH. JTO Cly4yail, KOTa HEW3BECTHbIE (PaKTOPBI G
IOPEICTABISIOT cO00i OObIYHBIE OOBEKTHI M3YyUEHUS TEOPUU BEPOSTHOCTEH - ClIydaiiHbIe
BEIMYMHBl (WM CllydaiiHble (YHKIUH), CTAaTUCTUYECKUE XapaKTEPUCTHKU KOTOPHIX
W3BECTHBI WJIM B MIPUHIIAIIE MOTYT OBITh MOJIYYE€HBI OJHUM U3 U3BECTHBIX CIOCO00B. Takue
3aJ]aud UCCIIEZIOBaHUsl omepauui OydeM Ha3blBaTh CTOXAaCTUYECKUMH 3ajadyamMu, a
MPUCYIIYIO UM HEOPEIEICHHOCTh - CTOXaCTUYECKOW HEOMPEAeIEHHOCTHIO.

[IpuBeneM  mpuMep  CTOXAaCTMYECKOM — 3aJaud  KMCCIEAOBAaHHS  OINEpalUi.
Opranuzyercss CUCTEMa TEXHUYECKOTro OOCIYyX HUBaHUS AaBTOTPAHCIOPTHBIX CPEICTB

JIMYHOTO ITOJB30BaHHUA C ICJIbIO CHUKCHUSA aBapHﬁHBIX OTKAa30B 1 YMCHBIICHUA ITPOCTOCB



TEXHUKH 3a CYET HEUCIIpaBHOCTEW W pPeMOHTOB. OTKa3bl MOACHCTEM aBTOMOOWIIEH
OTE€YECTBEHHOTO IPOMU3BOJICTBA, JJIUTEIBHOCTH PEMOHTOB U MNPOPUIAKTUK HOCST
CIly4yailHbId XapakTep. XapakTEepUCTUKU BCEX CIy4YalHbIX (DAKTOPOB, BXOJAUIMX B 3aJ1ady,
MOTYT OBITh MTOJyU€HBI, €CIH COOPaTh COOTBETCTBYIOIIYIO CTATUCTHUKY.

PaccmoTpum Oosiee mopoOHO BHUJ CTOXacTUYECKOW HeorpeaeneHHocTu. Ilyctob
HEU3BECTHbIE (DAKTOpPBI ¢ MPEACTABISAIOT COOOM CiayyailHble BETUYMHBI C KaKUMHU-TO, B
IPUHIUIIE U3BECTHBIMH, BEPOSITHOCTHBIMU XapaKTEPUCTUKAMMU - 3aKOHAMM paCIIpeeIeHUs
BEPOATHOCTEW, MaTEMaTUYECKUMU OXXKUJIAHUSIMH, AUCIEpCUsIMH U T. I. Torma mokasarenb
apdextuBHOCTH W, 3aBUCAIINI OT 3TUX (HAKTOPOB, TOXKE OyAET BEIUYMHOU CITydalHOM.
MakcuMHU3UPOBaTh CIyYaiHYI0 BEIMYMHY HEBO3MOXHO: MpPH JOOOM pEIIEHWH X OHa
OCTAaeTCsl CIy4ailHOM, HEKOHTposmpyemMor. lloaToMy oauH u3 NpuEMOB COCTOUT B TOM,
4yTO Ciay4yailHble (axkTopbl G 3aMEHSIOT CpPEIHUMHU 3HAYEHUsIMH (MaTeMaTH4eCKUMU
oxuganusMu). Toraa 3ajgadya CTAHOBHUTCS JETEPMUHHPOBAHHON M MOXKET OBITh pelieHa
OOBIYHBIMH METOJIaMH.

B Tex ciyyasx, Korma BIWSHUE CIYYaHOCTH HAa MHTEPECYIOLIHUN MCXOJ OIepaluu
ABISIETCS  CYIIECTBEHHBIM, YKa3aHHBIM IE€pexoA K JETEPMUHHUPOBAHHOW — 3aJa4e
HEIIPAaBOMEPEH.

PaccMoTpum Takyro omepauuto Q, rae ¢akTopbl G CYIIECTBEHHO CIy4YalHbI U
3aMETHO BJIMAIOT Ha TMokKazarenb 3PQGeKTUBHOCTH W, KOTOpBIA MpeACTaBisieT coO0H
(byHKIIMOHAIL.

Bo3HukaeT MbICib: HaZO0 B3STh B KayecTBe Mokazarens 3(pGEeKTUBHOCTH CpellHee
3HaYeHUE (MaTeMaTU4YeCKoe OXKUJIaHHWE) AToil ciydailHoi BenuunHbel W = M [W]u
BbIOpaTh TAaKO€ PELIEHUE X, IMPU KOTOPOM 3TOT YCPEIHEHHBIH MO YCIOBHUSM MOKa3areib

oOpaiaercst B MAaKCUMyM:

W =M [W(a,x,c)] > max (5.2)

B OonbmmHCTBE CilyyaeB TakoW MMOAXOJ, KOTOPBIM HA30BEM «ONTHMHU3ALUEH B
CpPEIHEM», BIOJIHE OINpaBlaH. A Kak K€ C dJIEMEHTOM HeomnpenesieHHOCTH? KoHeuHo, B
KaKol-TO Mepe OH coxpaHsercs. O(PQPEeKTUBHOCTh KaXIOW OTIACIBHOW OIepaluu,
MPOBOAMMON TPU KOHKPETHBIX 3HAUYCHUSIX CIy4YaWHBIX (DAKTOPOB G , MOXKET CHIIBHO

OTJIMYaThCsl OT OXUJAEMOM Kak B OOJBIIYIO, TaK U B MEHBIIYI0 CTOpPOHY. Takas



«ONTUMH3AIMS B CPEAHEM» YacTO MPUMEHSETCS] Ha MPAKTHKE B CTOXACTUYECKUX 3aJadax
uccienoBanus onepauuid. YToObl 3TOT mpueM ObLI 3aKOHHBIM, HY>KHO, YTOOBI oneparus
oOyiajana CBOMCTBOM TIOBTOPSIEMOCTH, W HENOCTAaTOK HWH(GOPMAIMU O 3HAYCHUAX W
JUHaMHMKe 1oka3arens 3((EeKTHBHOCTH MOXHO ObLIO Obl KOMIIEHCUPOBaTb 3a CUET
CTaTUCTUYECKUX JaHHbIX. Hampumep, ecam Mbl TOpeANpUHAMAEM JUIMHHBIA sl
OJHOPOAHBIX OIEpalyii, C LEeNbI0 MOJYyYUTh MAKCUMAJIbHBIA JOXOA, TO JOXOABI OT
OTAEJBHBIX ONEPALUNA CYMMHUPYIOTCS, KMUHYC» B OJJHOM CJIydae MOKPBIBAECTCS «ILTIOCOM
B JPYTOM.

Oco0GeHHO OCTOPOXKHBIM HAJI0 OBITh C «ONTUMU3ALIMEN B CPEAHEM), KOTJa peub UIET
HE O IIOBTOPSIEMOM, MacCOBOM OIlEpalvy, a 0 €AUHUYHOM, «yHUKAJIbHOW». Bece 3aBUCUT OT
TOTO, K KaKUM TOCJIEICTBUSIM MOXKET MPUBECTU HEyAada JAaHHOW OMEpalui, T.€. CIUIIKOM
MaJioe 3HaueHue nokaszarens 3ppexTuBHOCTH W; HHOIZA OHO MOXET 03HauaTh IOMPOCTY
Karactpody.

CroxacTuyeckasi HEONPEAEICHHOCTh - 3TO MOYTH OMNPEACIEHHOCTb, €CIH TOJBKO
U3BECTHBI BEPOSITHOCTHBIE XapaKTEPUCTUKU BXOAAIIMX B 3a7ady ClIy4yailHbIX (aKTOPOB.
['opa3no xyxe oOCTOMT J1€10, KOT/Ia HEM3BECTHBIE (DAKTOPBI G HE MOTYT OBbITh U3yYEHBI U
OIKCaHbl CTAaTUCTUYECKUMH METOJaMH. DTO ObIBA€T B IBYX CIIydasx:

a) pacrpeneieHne BEpOsSITHOCTEH ISl MapaMeTPOB G B MPHUHIIUIE CYIIECTBYET, HO K
MOMEHTY MPHUHSITHS PEIICHUS HE MOXET OBITh TIOTYUYEHO;

0) pacripeneieHre BEpOATHOCTEN JUIsl MapaMeTPOB ¢ BOOOIIE HE CYLIECTBYET.

[Tpumep cuTyanuu TUNA a): TPOSKTUPYETCS WH(GOPMAIMOHHO-BBIYUCIUTEIbHAS
cucTeMa, TpeJHa3HaueHHas [ OOCIy)XMBaHHUA KaKUX-TO CIy4YalHBIX ITOTOKOB
TpeboBaHuii (3anpocoB). BeposTHOCTHBIE XapaKTEPUCTUKH ITUX MOTOKOB TPeOOBaHMIA B
OPUHIUIE MOIIM Obl OBITh MONYYEHBl W3 CTATUCTUKU, ecnu Obl naHHas MBC (umm
aHaJIOTUYHAas ei) yXe CYLIECTBOBaJla U (PyHKIHOHHPOBAJIA JOCTATOUYHO JOJTO€ BpPEMS.
PexoMeHayeTcss TPUMEHUTH CIEAYIOIIUNA TMPHEM: OCTAaBUTh HEKOTOPHIE DJIEMEHTHI
perieHusi X CBOOOIHBIMH, U3MEHSIEMBIMHU. 3aTE€M BBIOpATh JJIs Hauajda KaKoW-TO BapHaHT
pelIeHus, 3Hasi 3aBE€JJOMO, UTO OH HE CaMbIi JIy4IlU, U MyCTUTh CUCTEMY B XOJ, a IIOTOM,
0 Mepe HAaKOIUICHUS ONBITa, IEJCHANPABICHHO HW3MEHSATh CBOOOIHBIC MapaMeTph
pelnieHusi, J00uBasch TOro, 4ToObl A(HEKTHBHOCTh, HE YMEHBIIANACh, 4 YBEIHMYNBAIACS.
Takue COBEpUICHCTBYIOIIMECS B MPOLECCE NPUMEHEHUS AaJTOPUTMbI YIPaBICHUS

Ha3bIBAIOTCA adalITUBHBIMM. HpeI/IMYH_[eCTBO AJAlITUBHBIX aJITOPUTMOB B TOM, YTO OHH HC



TOJILKO M30aBJISIOT OT MPEIBAPUTEIHLHOTO cOOpa CTAaTUCTUKH, HO M MEPECTPAUBAIOTCS B
OTBET HAa W3MEHeHHe o0cTaHOBKU. [[0 Mepe HaKOIUIEHHs OMbITa TAKOW aJrOpUTM
MIOCTEIIEHHO YJIyYIIAeTCs.

OOpatuMmcsi K clydaro, KOTJa Yy HEONPEJCICHHbIX (aKTOpoB ¢ BOOOIIE HE
CYIIECTBYET BEPOSITHOCTHBIX XapaKTEPUCTUK; IPYTUMHU CIIOBAMHU, KOT/Ia UX HEJIb3S1 CYUTATH
«CITy9aifHBIMU» B OOBIYHOM CMBICIIE CIIOBA.

[losicHUM, YTO IIOJ TEPMUHOM «CIyYalHOE SBIICHUE» B TEOPUU BEPOATHOCTEU
IPUHATO TIOHMMAaTh SBJIICHUE, OTHOCAIIEECS K KIacCy IIOBTOPSIEMBIX M, IIABHOE,
o0aiaro1iee CBOMCTBOM CTaTUCTUYECKOW yCcTOMUMBOCTH. [Ipy MOBTOpEHNUN OIMHOPOIHBIX
OTBITOB, UCXOJl KOTOPBIX CIyYa€H, UX CPEIHUE XaPAKTEPUCTUKHU MPOSIBISIOT TEHACHIHIO K
YCTOMYMBOCTH, CTAOMIM3UPYIOTCS. YacToThl  COOBITHM  MPUOMIKAIOTCA K UX
BEPOATHOCTSIM, CPEIHUE apU(PMETUUECKHUE - K MATEMATUYECKUM OXKHUIAHHSIM.

BeimenuM ciyuali TOMHOM HEOMpEeNeIeHHOCTH, Koraa (hakTopbl ¢ 3apaHee
HEU3BECTHBI, HE UMEET CMbICTIA TOBOPHUTHh 00 MX «3aKOHAX pacHpeleieHUs» WIH APYyTUX
BEPOATHOCTHBIX XapaKTEPUCTUKAX.

[Tycts BhIOMpaeTcsi pemeHue X B HEKOTOpoi omepauuu Q, 00 yCIOBHSX KOTOPOU
MOJIHOCTBIO OTCYTCTBYIOT CBEACHHSI, MOXKHO CJI€JIaTh JIMIIb MPEANONOKEHUS. 3aaaanum
Kakue-To, Oojee WM MEHee IMpaBAoIo00HbIe, 3HAYEHHUs] apaMeTpoB ¢ . Toraa 3agaya
nepersieT B KaTeropuio JEeTEPMUHUPOBAHHBIX M MOXKET OBITh pelleHa OOBIYHBIMU
METOAAMU.

Byner nu HailiileHHOE pelIeHne KOPPEKTHBIM U1 APYyTrux yciaoBuil ¢ 7 Kak npasuio,
HeT. [loaToMy LeHHOCTH ero - cyrybo orpannyeHHas. B maHHoM ciyuyae pa3ymMHO Oyner
BBIOpATh HE PEIICHHUE X, ONTUMAIBHOE JIJIsi KAKUX-TO YCJIOBUM G , @ HEKOE KOMIIPOMHCCHOE
penieHre, KoTopoe, He Oyay4yu ONTUMAJIbHBIM, MOXKET OBbITh, HU ISl KAKUX YCIIOBHI, OyJIeT
BCE K€ IIPUEMIIEMBIM B IIEJIOM UX JAUAIAa30HE.

B Hacrosiee BpeMs IOJTHOLEHHOW HAy4YHOM TEOPUHM KOMIIPOMHMCCA HE CYILIECTBYET,
XOTS HEKOTOPBIE MOMBITKMA B 3TOM HAIPABICHUU B TEOPUU UTP U CTATUCTUYECKUX PELICHUI
nenarorcsi. OOBIYHO OKOHYATENIBHBIN BHIOOP KOMIIPOMUCCHOTO PEIICHHS OCYIIECTBISETCS
yenoBekoM. Onupasich Ha MPEIBAPUTENBHBIE PACYEThI, B XOJI€ KOTOPBIX pEIIAeTCs
OOJIBIIOE YUCIIO MPAMBIX 3a7a4 UCCIEA0BAHUS ONEpalNil 1J1 pa3HbIX YCIOBUN G U Pa3HBIX
BAPUAHTOB PEIICHUS X, OH MOXET OIICHUTh CHUJIbHBIE M CJ1a0ble CTOPOHBI KaXIOTO

BapuaHTa U Ha 3TOM OCHOBE cieyarh BbIOOp. 11 3TOro HEoOs3aTeNbHO 3HATh TOYHBIN



«YCIIOBHBI» OINTHMYM JUI1 KaXIOM COBOKYIIHOCTM YCJIOBUM G . Maremarndeckue
BapUAaLlMOHHBIE METOBI B TAHHOM CJIy4ae OTCTYIAIOT Ha 3a/IHUU IUIaH.

[TomuepkHeM erie OfHY MOJE3HYI0 (PYHKIMIO IpPEIBAPUTENbHBIX MaTeMaTUYeCKHX
pacueToB B 3aJayax € MOJHOM HEONPEAECICHHOCThIO»: OHU IOMOTal0T 3apaHee OTOPOCUTD
Te pemieHUss X € X , KOTOpble MNpH JIOOBIX YCJIOBHSX G YCTYMarOT APYyrHM, T. €.
OKAa3bIBAIOTCSI HEKOHKYPEHTOCIIOCOOHBIMU. B psie ciayyaeB 3TO MOMOraeT CylIeCTBEHHO
CY3UTh MHOXKECTBO X , MHOTJIA - CBECTH €r0 K HEOOJIbILIOMY YHUCIIy BapUaHTOB, KOTOPbIE
JErKO MOTYT OBITh TPOCMOTPEHBI W OLEHEHbI YEJIOBEKOM B IIOMCKAX YIA4HOI'O
KOMIIPOMHMCCA.

[Ipn paccMOTpeHHH 3aa4y C ITOJIHOW HEONPENEIECHHOCTHIO IOJE3HO CPABHUBATH
pa3HbIC MTOAXO/bI, Pa3HbIC TOYKH 3pEHUSA. BhIAENNM Tak Ha3bIBAEMYIO NO3ULMIO KPAWHETO
neccumusma. OHa CBOAUTCSA K TOMY, 4YTO, NPUHUMAs DPEIICHHE B YCIOBHSX ITOJIHON
HEOIPEACICHHOCTH, HAJ0 BCEINla pAacCUMTHIBATh HA XYALIEE M MPUHUMATh TO PEILICHHUE,
KOTOpO€ J1aeT MaKCUMaJIbHBIHN 3(pPeKT B HauXynmmnx ycioBusix. Eciu B 3TUX yCIOBUAX MBI
noayyaeM BoIUTpeIll W= W | TO MOXKHO TapaHTHPOBATh, YTO B JIFOOBIX JIPYI'MX BBIUTPHILI
Oynet He MeHble. [[puHINIT rapaHTUPOBAHHOTO PE3YJIbTaTa MPUBJIEKATENIEH TEM, YTO JAeT
YETKYI0 ITOCTAHOBKY 3aJa4d ONTHMHU3AalMU U BO3MOXKHOCTH €€ PELICHUS KOPPEKTHBIMU
MaTeMaruuyeckuMu Merogamu. OO0macTe €ro MPUMEHEHUs - MO0 MNPEUMYUIECTBY TakK
Ha3bIBAEMbIE€ «KOH(IMKTHBIE CHUTyal[MW», B KOTOPBIX YCJIOBHSI 3aBHCST OT CO3HATEJIBHO
JEHCTBYIOLIEr0 JHLA («pasyMHOro IPOTHUBHHUKA»), OTBEYAIOLIET0 Ha J000E pEelIeHHUE
HaUXYAIIUM JIJI1 Hac 00pa3oMm.

B HeWTpanpHBIX CUTyalMSIX PUHLIHUIT «TAPAHTUPOBAHHOIO BBIMTPHIIIA» HE SBISETCA
€IMHCTBEHHO BO3MOXHBIM, HO MOXET OBITh PACCMOTPEH Hapsy ¢ ApyruMmu. Ilonb3yscek
UM, HeJb34 3a0bIBATh, YTO 3TA TOYKA 3PEHHUS - KPAMHSISA, YTO HA €€ OCHOBE MOKHO BbIOpaTh
OCTOPOXKHOE, «IIEPEeCTPaxOBOYHOE)» pEIIEHUE, KOTOpOE HE Bcerna OyldeT pa3syMHBIM.
MoxHO mpencraBuTh cede, HalpuMmep, PyKOBOIUTENS (DUPMbI, KOTOPHIA BCSKOE CBOE
penieHre OyieT NpUHUMATh UCXO/Asl U3 TUIIOTE3bl, YTO €r0 KOHKYPEHT HEOObIYaiiHO YMEH,
XUTEP M U3BOPOTIMB M HA KAXKJ0€ €ro JCHCTBUE HEMENJIECHHO OTBETUT HAWXYIUIUM JUIS
Hero oOpazoM. Bpsig nu TakoMy pyKOBOAMTENO OyJeT COMyTCTBOBaTh yAaada. Hamportus, B
JT1000M KOHKPETHOM CUTyallMl HYXHO CTapaTrbCsl yrajarbh, B YeM Ci1a0 U HEKOMIIETEHTEH
KOHKYPEHT, U CTapaTrbCcsi «OOBECTH €ro BOKPYI Majbla». TeM MeHee yMECTeH KpaiiHe

MMECCUMMCTUYCCKUM nmoaxoa B CUTyalUAX, TJC CTOPOHC, HpI/IHI/IMaIOH_ICﬁ pemicHrueC, HE



IPOTUBOCTOSIT HUKAaKHE BpakaeOHbIE cuibl. PacyeTpl, OCHOBaHHBIE Ha TOUYKE 3PEHUS
«KpalHEro TMEeCCUMHU3Ma», BCErga JOJDKHBI KOPPEKTHUPOBAaThCA pa3yMHOW JoJeH
ONTUMM3MA.

W3BecTeH B TeOpUM NPUHATUS PELIEHUN Memoo skcnepmuulx oyenok. OH 4acTo
OpUMEHSIETCd B 3aJayax, CBS3aHHBIX C MPOTHO3MPOBAHMEM B YCJOBHUSX IOJHOM
HEONPEAEIEHHOCTH, HAIPUMEP MPU OLEHKE MHHOBALMOHHBIX IPOEKTOB IO HECKOJIBKUM
nokaszarensiM. Maes Meroa CBOIUTCS K CIEAYIOUIEMY: COOMPAETCS KOJJIEKTUB CBEIYIIUX,
KOMIIETEHTHBIX B JJAHHOM 0OJACTH JIIOAEH, U KaKJOMY M3 HUX IpEAaraeTcsi OTBETUTh Ha
IpyNIly  BONPOCOB. 3aTeM TMOJy4YeHHble OTBEThl 00pabaThIBalOTCS  HAMoAoOHe
CTaTUCTHMYECKOTO  Marepuana. Pe3ynasrarel  00paOOTKH, pa3yMeercs, COXPaHSIoT
CYObEKTHBHBII XapakTep, HO B Tropas3/l0 MEHbUIEH CTENeHW, 4YeM, €Clii Obl MHEHHE
BbICKa3bIBaJl OAMH 3KcnepT. [1omoOHOro poma sKcCHepTHBIE OLEHKU ISl HEU3BECTHBIX
YCJIOBUM MOTYT OBITh MPUMEHEHBI MPU PEIICHUU 3aJlad KCCIEAOBaHUS Omnepaiuil npu
IIOJTHOM Heomnpene€HHOCTH. Kaxaplii W3 DKCOEPTOB Ha MIAa3 OLICHUBAET CTEIEHb
IPaBJIONOAOOMST pa3IMYHbIX BapHAHTOB YCJIOBMM C , TIPUIIMCBHIBasE UM KaKHE-TO
CyObEKTHBHBIE BEPOSATHOCTU. HecMoTpss Ha CyOBEKTHUBHBIA XapaKTep OLIEHOK KaXJI0ro
JKCIIEpPTa, YCPEAHSS OLEHKU LEJOro KOJUIEKTMBA, MOXHO IIOJYyYHWTh HEUYTO, OO0JeB
O0OBEKTUBHOE U MOJIE3HOE (KCTATH, OLIEHKU Pa3HbIX SKCIIEPTOB PACXOASATCS HE TaK CUIIBHO,
KaK MOXXHO ObulOo OBl OKujath). Takum oOpa3oM, 3ajadya CBOAMUTCS K KIACCUUYECKOU
CTOXAaCTHYECKOM 3a1a4e.

Cnenaem omHo o6Omiee 3amedanue. [Ipm 00OCHOBaHMU pElIEHHS B YCIOBUAX
HEONPEEICHHOCTH, YTO 3JEMEHT HEONPENEIeHHOCTH coxpaHsercs. lloatomy Henb3s
HOPEIbBIATh K TOYHOCTU PELIEHUH CIMIIKOM BbICOKHE TpeboBaHus. BmecTto TOro uyto6s!
yKa3aTh OJHO-€IMHCTBEHHOE, B TOYHOCTU «ONTHUMAJIbHOE» (C KAaKOW-TO TOYKH 3PEHUSA)
pelieHue, Jyd4llle BBIACIUTh IEeNyl0 00JacTb «IPUEMIIEMBIX» PEIICHUH, KOTOpbIE
OKa3bIBAIOTCS HECYIIECTBEHHO XYyXX€ JApYTruxX, Kakod Obl TOYKOM 3peHus Mbl HHU
NOJIb30BAJIMCh. B mpezaenax 3Toi o0nacTv U JOJKHBI IPOU3BOIUTH CBOM OKOHYATEJIbHBIN
BbIOOp OTBETCTBEHHbIE 3a 3TO Jtonu. Mccinenoarens, mpeayiaras UM PEKOMEHAALUU IO
BBIOOPY pellieHusi, BCerja JOMKEeH OJHOBPEMEHHO YKa3bIBaTh TOUKH 3PEHUS, U3 KOTOPBIX

BBITCKAIOT TC MJIK APYI'C PCKOMCHIOAIIUH.



2. OCHOBHBbIE IOHSITUA TEOPUH UTP

Curyanusi Ha3blBaeTCsi KOH(UIMKTHOM, €CIM B HEW CTAJIKWBAIOTCS WHTEPECHI
HECKOJIbKUX (OOBIYHO JBYX) JIWII, MpecleAyIOINX MPOTUBONONOXKHbIE 1enu. Kaxmas u3
CTOPOH MOXXET MPOBOAMUTH PSAJ MEPONPHUSATUN NJsi JOCTUXKEHHUS CBOUX LEJeH, MpuyemM
yCIE€X OJJHOM CTOPOHBI, KaK MpaBUJIO, O3HAYaeT Heyjaady (IIPOUTpHIIT) Apyroil. ABTopamMu
nepBoro  ¢yHAaMeHTaibHOro paborsl mo Tteopun urp Jx. ¢on Heliman u O.
Moprenwreps /1944 r./ («Teopust urp u sakoHOoMHUYecKoe noseaeHue» - M. Hayka, 1970).
Teopusi paspabarpiBajach NPUMEHHUTEIHFHO K aHAIN3y KOH(PIWUKTHBIX CHUTyalluid B
BOIIPOCAX IKOHOMHUKH, KOTJIa IPU HAJTUYUHU CBOOOJHOM KOHKYPEHILIMH B POIU OOPIOIIMXCS
CTOPOH BBICTYINAIOT TOPIOBbIE (PUPMBI, NMPOMBILUICHHbIE NPEAIPHUATHS U T. M. YKaXeM
npuMepbl KOH(QIMKTHBIX CUTYyallMil, CBS3aHHBIX C TPUHATHEM PELIEHUS B YCIOBUAX
HEOIPENCICHHOCTH:

1. Boi6op parmoHanbHOTO BapraHTa OOCTYKUBAaHUS KIMEHTOB OaHKa;

2. BpiOop Meronma pemieHusi 3ajaud aHaiau3a (CMHTE3a) B YCIOBUSX HEIMOJIHOTHI
MCXOJIHBIX JJAHHBIX WJIM HEKOPPEKTHOM MOCTAHOBKY 3a/1a4u;

3. O6ocHOBaHME pAIMOHATBLHOW CTPYKTYPHI MOPTQEIS 3aKa30B;

4. 3agaya BbIOOpa ONTUMAIILHOTO CI0CO0a MPE3EHTALNY;

5. MHoroansTepHaTUBHBIE BHIOOPHI B TApJIaMEHT;

6. ApOUTpaKHbIE CIIOPHI;

7. CHOPTUBHBIE COCTSI3aHUSL.

VYrpomennas ¢opManu3oBaHHAs MOJETh KOH(MIMKTHOW CUTyallMd Ha3bIBACTCS
UTpoH, a KOH(MIMKTYIOIIME CTOPOHBI - Wrpokamu. B janbHeillieM orpaHu4YUMCs
pacCMOTPEHUEM MApHBIX WIP, B KOTOPBIX YYACTBYIOT TOJIBKO JIB€ KOH(IMKTYIOILIHE
ctopoHbl. Creayer pa3iauyarb MOHATHUS UTPhI U MOHITUE UHIUBUIYAIBHOW MApTUU UTPHI.
Urpa npexacrasisieT co00il COBOKYIHOCTh MPaBUJI, OMUCHIBAIOIIMX MOBEICHUE HUIPOKOB.
Kaxxaplil ciyyail pa3bIrpblBaHUSI UTPhl HEKOTOPHIM KOHKPETHBIM 00pa3oM OT Havajia U J10
KOHIIA MPEACTABISIET COOOM MapTUIO UTPHI. DJIEMEHTaMHU UTPhI ABIAIOTCS Xonbl. [IpaBuna
UTPHI MIPEIyCMaTPUBAIOT, KAKOBA JIOJKHA OBITh MOCJEI0BATEIbHOCTh XOJIOB, U YKa3bIBAIOT
XapakTep KakJaoro xoja. Xonabl OBIBAIOT JHYHBIC M CiaydaiHble. JIMYHBIA XOI
MPEJICTaBIsAET COOOW BBHIOOpP WIPOKOM OJHOTO M3 3aJaHHOTO MHOXKECTBA BApUAHTOB.

Pemenue, npuHATOE UTPOKOM IPH JIMYHOM XOJI€, Ha3bIBaeTCs BbIOOpOM. CirydailHbIi X0 —



3TO BBIOOP OJHOIO M3 MHOXECTBA BAPUAHTOB C IMOMOUIBIO CIIEHHAIBHOIO MEXaHU3Ma
ClIydyalHOro BbIOOpa (MpuUMeEp CIIydyalHBIX XOJOB — OpocaHuWe MOHETHI, ciada Kapr,
OpocaHue KyOMKa C MeTKaMu). BbIOOp, OCyIIECTBISIEMBIM IpU CIy4yallHOM XOJe,
HA3bIBAETCS UCXOOM ITOTO XO/1a.

CrpyKTypa npaBuIl UTPHIL:

1. Jly1st mepBOTO X0/1a yKa3bIBAETCA: OY/IET 3TO TUYHBINA WU CITyYalHBINA XO/I.

a) I JIMYHOTO XOZAa: YKa3bIBAIOTCA HMEIOLIMECS BapUaHTbl M HOMEpP WIPOKa,
KOTOPBIi JiesiaeT BoIOOD;

0) JUIsl CITy4ailHOTO X0J1a: MEPEUNCIISIOTCS UMEIOLINECS BApUAHThI U BEPOSITHOCTH HX
BBIOOpA.

2. Jlns kaxgoro cieyromiero Xoja IpaBuia ONPEACNSIOT B 3aBUCUMOCTH OT
BBIOOPOB M MCXOZIOB MPEIBITYIIHNX XO/IOB:

a) OyZIeT ATOT X0/ JINYHBIM WJIU CITyYaiHbIM;

0) U1 JMYHOTO XOJa: BBIACNSAETCS HIPOK, KOTOPBIA JieiaeT BhIOOP; BO3MOXKHbBIE
BapUaHThI, U3 KOTOPBIX JIETAETCS BHIOOP; HH(OPMAIUs OTHOCUTEILHO BEIOOPOB U UCXOJIOB
IpeIbIAYLIUX XOH0B.

3. OmpenensitoTcsi B 3aBUCUMOCTH OT BBIOOPOB M MCXOJIOB, CIEAYIOLIUX JPYT 3a
JPYrOM XOJIOB (B 3aBUCUMOCTH OT XOJIa UTPHI):

a) yCJIOBHSI OKOHYAHMSI UTPBI;

0) METOIMKY TIOJICUETA BHIUTPHIIIA (MPOUTPHIIIA) KaXKIOTO U3 UTPOKOB.

Crpareruss urpoka mnpeicTaBisgeT cO0OM OJHO3HAUYHOE ONMUCAaHWE €ro BhIOOpa B
KaXXJI0M BO3MOXHOW CUTYAIMH, ITPU KOTOPOU OH JOJDKEH CHeNaTh JIMYHbIA XoA. Eciu urpa
COCTOUT TOJBKO U3 JIMYHBIX XOJOB, TO MCXOJ UTPHI OyJET OINpEAesieH, €CIM KaXKIbIi U3
UTPOKOB BBIOpaJl CBOKO cTpareruto. OJHAKO €CIU B UT'PEe UMEIOTCS CIyYalHbIE XOAbI, TO
urpa OyJIeT HOCUTh BEPOSTHOCTHBIM XapaKTep W BBIOOpP CTpaTervil UTPOKOB €lle He
OTPEAEIIUT OKOHYATEIbHBIA UCXOJT UTPHI.

dopmanbHOE ONMCAHUE UTPHI ABYX JIULL

[Tycth paccMarpuBaetcsi napHas urpa. O6o3Hauum yepe3 A u B MHOkecTBa win
MPOCTPAHCTBA BO3MOKHBIX CTPATErvil, KOTOPHIMU MOTYT TOJIb30BaThCs MEPBBIM U BTOPOI
urpoku. Bemuuunel a € A u b € B OynyT o3HauaTh KOHKPETHBIC CTPATETUU IMEPBOTO U
BTOPOTO WTPOKOB. Jl7si ymoOCTBa BBEACHHUS B PACCMOTPEHHE CIyYalHBIX XOIOB Oyaem

CUMTaTh, YTO B UTPE NPUHUMAET y4acCTHE TPETUW UIPOK, KOTOPBIM M JEJIAE€T CIydalHbIC



XOJlbl, TOJIB3YSICh JJII 3TOTO COOTBETCTBYIOIIMM MEXaHHW3MOM CIIy4ailHOTO BBIOOpA.
O6o03HaunMm yepe3 H mpocTpaHCcTBO cTparteruii storo urpoka. Jlrobas crparerus h € H
TPETBEr0 MrpoKa, MPEACTABISIONIas CO0OW KOHKPETHYIO IOCJIEA0BATENbHOCTh BCEX
CIIy4ailHBIX XOJOB B MapTUH, OyleT MPOUCXOAWTh C HEKOTOpod BeposTHOCThIO P(h),
KOTOPYIO JIETKO IIOACYWUTATh, 3HAs BEPOATHOCTH KaXKJAOTO CIYy4YallHOTO XOJa B JTOU
nocnenoBatenbHocTu. P(h) mpencraBiasier cobOoit pacmpeneneHre BEpOSTHOCTEH Ha
npocTtpaHcTBe H, T.e. y1oBIETBOPSET yCIOBUSM
P(h)>0; > p(h)=1
. O603HaYMM UYepe3  HEKOTOPHI BapHAHT UTPHI (OIHY BO3MOXKHYIO MAPTHUIO). DTOT
BapuaHT OyIeT OIpeAesieH, €CIu BbIOpaHbl CTpAaTErM WIPOKOB a U b W cTparerus
ciyvaitHeix Xo70B h. CiienoBarenbHO, KOHKpETHAs! MapTus q NPEICTaBsseT co00i TPOKy
Benu4MH: (a, b, h). Pe3ynbratoM nmapTuu sSiBIsS€TCS BBIUTPHILI UM TIPOUTPHIIT KaXI0TO U3

UTPOKOB. {7151 y10OCTBa BBIMTPHIIIN U TPOUTPHILIN OyAeM OLIEHUBATh KAKUM-JIHO0 YHCIIOM.

3. Knaccuvyeckue KpuTepuu TEOPUHA MAKCUMUHA

PaccMoTpuM rpynny KJIaCCHYECKHX KPUTEPHEB (TEOPUM MAKCUMUHA) MPUHATHS
pELICHH B YCTIOBUSAX HEOINpPeAeIeHHOCTH (0€3 IPOBEAEHHUS SKCIIEPUMEHTOB).

1. MakcumMuHHBbIN KpuTepuii Banbaa (kpaiinero neccumusma) CoriacHO JaHHOTO
KpUTEpUs BEIOUpAETCs CTpaTerus, A1l KOTOPOH min BHIUTPHILI MaKCUMAaJIEH

W= max; minj Cij

2. MunnmakcHblii kputepuii CeBuaxa

S = min ; max; r;;

BreiOupaercs ta crparterus ai, Npu KOTOPOM min SBIASETCA BEIMYMHOM pUCKA T1j B
camMoil HeOIaronpUsITHON CUTYaIIMH UTPHI C TIPUPOIOH.

3. Kpurepuii neccumuzma-ontumusma ['ypBuna. DToT Kputepuil npu BbIOOpe
pelmieHnuss PEKOMEHAYET PYKOBOACTBOBAaTbCA  HEKOTOPBIM  CPEAHUM  PE3YJbTaTOM,
XapaKTEPU3YIOIUM COCTOSIHHE MEKIy KpalHUM NECCHMHU3MOM U KpaliHHM ONTHUMHU3MOM.
CornacHo 3TOMYy KpuTepuio ctparerusi B marpuiie C BbIOMpaeTcs B COOTBETCTBHH CO
3HAYEHUEM

Hc =max { x - min ¢; + (1-X) - max ¢ }



[Ipu x=0 kputepuii ['ypBulla cOBIagaeT ¢ MaKCUMaKCHbIM KpUTEpHUEM, a TIpU X=1 -

¢ xpurepueM Banbna.

[Tokaxkem mpoueaypy NpuMeHEHUsl aHHoro kputepus ais marpuubl C (5.1) npu

x=0,5:

* 1151 mepBoid ctparerun (1=1) H;=0,5 (min ¢ + max ¢;) =5

* 1151 BTOpoit ctparerun (I=2) H,=0,5 (min ¢; + max ¢;) = 5,5

o nus Tperwbeii ctparerun (I=3) H; =0,5 (min ¢; + max ¢;) =4

Tornra Hc = max {0,5 - (min c;j + max cj)} =5,5, T. €. ONTUMAJILHOU SIBJISIETCA

BTOpasi cTparerust A, .

IIpuMmeHuTeNnbHO K MaTpulle puckoB R kpurepuii neccummusma-ontumusma ['ypsuna

HUMECCT BU.

H; = max {x - min r; + (1-X) - max r;;}.

[Tpu x=0 BBIOOp cTpaTeruu Urpoka 1 oCylecTBIiIsSIeTCs O YCIOBUIO HaUMEHbILIETO

U3 BCEX BO3MOXKHBIX PUCKOB ( min rjj ); IpH X=1 - MO KPUTEPHUIO MHUHUMAKCHOTO PHUCKa

CeBumxa. B ciyuae, korja no npuHITOMY KPUTEPHUIO PEKOMEHIYETCSA K HUCIOJIb30BAHUIO

HCECKOJIBKO CTpaTeFHﬁ, BBI60p MCXKAY HHUMHU MOXKCT ACJIATbCA 110 AOIOJHHUTCIbHOMY

KPUTEPHUIO, HAIPUMED B PACUET MOTYT IIPUHUMATHCS CPEIHUE KBAAPATUYHBIE OTKIOHEHHUS

OT CpPEIHMUX BBIUTPHINIEH NMpU Kaxkaou crparernu. Ha mpakTtuke BbIOOp CYIIECTBEHHO

3aBUCUT OT CKIOHHOCTH

MNPUMCHCHHA PACCMOTPCHHBIX BBbIIIC

BBIUTPBILIECH:
Al
A2
C=
A3
A4

B1

20

75

25

85

JITIP x

B2

30

20

80

pucky. B 3aknroueHue mpuUBENEM pe3yibTaThl

KpUTEpPUEB Ha MpUMEpE CIEAYIONIe MaTpHUIlbI

B3 B4
15 15
35 20
25 25
45 5

JInst urpoka 1 aydinvMHu sIBASIFOTCS] CTPATEr v

* 10 Kputepuro Banbna — Asj ;

* 1o kputepuro CaBumxka — Ax U As ;



* 1o kpureputo ['ypBuna (ripu x = 0,6 ) — As;
* [0 KPUTEPUIO MAKCUMaKca — Ay .

[Tockonbky crparerust A3, QuUrypupyeT B KayeCTBE ONTHMAJIbHOH 10 TpeM
KpUTEPHUSIM BbIOOpA U3 YETHIPEX HUCTIBITAHHBIX, CTENEHDb €€ HAJIEKHOCTH MOXKHO MPU3HATH
JIOCTAaTOYHO BBICOKOM ISl TOTO, UTOOBI PEKOMEHOBATh 3Ty CTPATETHi0 K MPaKTUYECKOMY
npuMeHeHuto. TakuM 00pa3oM, B Ciydae OTCYTCTBUSA HWH(OpPMAIIMH O BEPOSITHOCTIX
COCTOSIHUM CpEIbl TEOpPUS WUIP HE JA€T OJHO3HAUYHBIX M MATEMaTUYECKU CTPOTrHX
PEKOMEHJAIMI 110 BEIOOPY KPUTEPHUEB MPUHATHS PEIICHUI. ITO 0ObSICHSAETCS B OOJbIIEH
Mepe He CIa0OCThI0 TEOPHH, a HEONPEISICHHOCThI0 caMOW CUTyanuu. EauHCTBEHHBIN
pa3yMHBIH BBIXOJI B MOJOOHBIX CIIy4asix - TOMBITATbCS MOIYYUTh JOTOJHUTEIBHYIO
uH(pOpMaLIMIO, HANPUMEpP, MyTEM IPOBEACHUS MCCIEAOBAHMM WM SKCIIEPUMEHTOB. B
OTCYTCTBHE€ JIOMOJHUTEIbHOM WHGOPMAllUU TNPUHUMAEMbIE PpEHICHUS TEeOPETUYECKU
HEJ0CTAaTOYHO OOOCHOBAHBI U B 3HAYUTEIHHOW Mepe CYObEKTHUBHBI. XOTS NMPUMEHEHUE
MaTeMaTH4YeCKUX METOJIOB B Hrpax € HPUPOJONW HE JaeT aOCOIIOTHO JOCTOBEPHOIO
pe3ysbTara U MOCJeIHUN B OTIPECIICHHON CTETICHH SBJISETCS CyOhEKTUBHBIM (BCIICICTBUE
IIPOU3BOJILHOCTH BBIOOpA KPUTEPHsI MPUHATHUS PEUIEHHUs), OHO TEM HE MEHEE CO3JaeT
HEKOTOPOE YHNOPSIAOYEHHE HUMEIUXca B pacnopsbkeHun JIIIP  naHHBIX: 3amarorcs
MHOXECTBO COCTOSIHMI MPHUPOJIbI, aJIbTEPHATUBHBIC PEILICHMS, BHIUTPBIIIA U MOTEPU MPU
pPa3JINYHBIX COYETAHMAX COCTOSIHUS «Cpefja - peuieHue». Tlakoe ynopsaodeHue
Mpe/ICTaBlIeHU O mpolieMe caMmo 1o cede CroCcCOOCTBYET MOBBIIIEHUIO KAYeCTBA aHAIN3a

AJIbTCPHATHB U 000CHOBaHUSA IMPUHUMACMBIX pemeHHﬁ.

4. OCHOBHBIC IOHATHS CTOXACTHYECKUX MOJeJIei

[Tycth nMeeTcs HexkoTopas (U3HUecKas CUCTEMa S, KOTOpasl ¢ TEYEHHEM BPEMEHU
MEHSIET CBOE COCTOSHHE (IEPEXOAUT M3 OJHOTO COCTOSIHUS B APYroe€), MPUYEM 3apaHee
HEU3BECTHBIM, CIy4allHbIM 00pa3oM. Torma Mbl OyeM TOBOPUTb, YTO B CHUCTEME S
MIPOTEKAET CAYYAUHBLI RPOUECC.

CnyuaiinbiM niporieccoM X (t) Ha3bIBaeTCs MPOIIECC, 3HAYEHUE KOTOPOTO MPH JTH0O00M
bukcupoBaHHOM t = to sBigeTCs ciaydaiHoM BenuuuHOM X(to) . CiyvaiiHas BelUyMHA
X(to), B KOTOpyr0 oOOpalllaercsi CaydaHblil mporecc npu t = ty, Ha3bIBACTCS ceueHuem

CYUaiiHO20 npoyecca, COOTBETCTBYIOIIUM JJAHHOMY 3HAYEHUIO apryMEHTA t.



[lon «guszuueckoii cucmemoii» MOXHO TOHMMATh YTO YroAHO: oduc OaHka,
KOHBEHEep, HMHPOPMAIMOHHO-CIIPABOYHYIO CHCTEMY, TOPIOBYI0 TOYKY, CTPaXOBYIO
KOMIIAHUIO, NPEINPUATHE, OTPACiAb IPOMBINUIEHHOCTH, BBICTABOYHBIA 3al U T. J.
BOMpIMHCTBY IIPOLIECCOB, IPOTEKAIOIIMX B PEAIbHBIX DJKOHOMUYECKUX CHUCTEMAX,
CBOWCTBEHHBI, B TOM UM MHOU Mepe, YEPTHI CIIy4YaliHOCTH, HEOIIPEACIICHHOCTH.
Hpgmmgfqﬂ E}a}w%fqﬂ
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CnydaliHBIN TIpoIiecc, TMPOTEKAIOIINA B CUCTEME, Ha3bIBACTCS MApKOBCKUM, €CIIH
JUTS TF00OTO MOMEHTA BPEMEHHU t) BEPOSATHOCTHBIC XapaKTEPUCTHKH TIpoIlecca B OyaymeM
3aBHUCST TOJIBKO OT €r0 COCTOSHUS B JAHHBIM MOMEHT to M HE 3aBHUCAT OT TOr'0, KOTJa U Kak
CHCTEMa TPHIILIA B 3TO COCTOSHHUE.

[TycTh B HACTOSAIINN MOMEHT ty CHCTEMa HaXOMUTCS B OMPEACICHHOM COCTOSHHH

So. MbI HaOIOMAaeM MPOIECC CO CTOPOHBI U B MOMEHT ty 3HAEM COCTOSHHUE CUCTEMBI S, H
BCIO TIPEIBICTOPHIO TIporiecca, Bce, uTo Obuto mpH t < to. Hac, ecTtecTBeHHO, MHTEpECYyeT
oymymiee (t > to).
JIJ1st MapKOBCKOTO CIIYYalHOTO TpoIllecca «BEPOSITHOCTHOE TPECKa3aHUE» OKa3bIBACTCS
ropaszo Mpoiie, 4YeM JIjIsi HEeMapKOBCKOTo. Eciii mporiecc - MapKOBCKHIA, TO MPEACKA3hIBATh
MOXKHO, YYMTBIBas TOJIBKO HaCTOsIIee cocTosHue cucremMbl SO W 3a0bIB O €ro
«mpeapicTopur» (MOBEACHUU CHUCTeMBI mpu t < tp). Camo cocrosHuEe S, pasymeercs,
3aBUCUT OT MPOIUIOTO, HO KaK TOJHKO OHO JIOCTUTHYTO, XapaKTEPUCTHUKUA CHUCTEMBI B
IIPOIIJIOM MOXKHO HE YYUTBIBaTh. JIpyruMu cIoBaMH, B MApPKOBCKOM IIpoliecce «Oymayiiee
3aBUCHUT OT IIPOILIOTO TOJILKO YepPe3 HACTOSIIIEE.

Ha mpaktrke MapkoBCKHE TIPOIECCHl B YUCTOM BHJIe OOBIYHO HE BCTPEYAIOTCS, OHU
SIBIITFOTCS McaIN3alliel peallbHbIX MpolieccoB. OHAKO, HA TPAKTUKE MMPUXOIUTCS UMETh
JIEJIO C TIPOIECCAMM, JIJIT KOTOPBIX BIUSHHUEM «IPEABICTOPUM» MOXKHO mpeHeOpeus. [1pu
KOJIMYECTBEHHOM aHAJIN3€ TaKUX IPOIICCCOB IMOJIC3HBIMH SIBIISSIOTCS MApKOBCKHUE MOJICIH.

B HCCIICOOBaHUHN onepaumﬁ OoJIbIIIOE 3HAUEHUWE HMEIOT TaK Ha3bIBacMBIC MapKOBCKHEC



CllydailHble NPOLECCHl C JUCKPETHBIMH COCTOSIHUSIMH M HENPEPBIBHBIM BPEMEHEM.
[Ipouiecc Ha3pIBa€TCs MPOIECCOM C JAUCKPETHBIMU COCTOSIHUSIMHU, €CJIM €r0 BO3MOXKHbBIE
coctossHua S1, S2, S3,... MOXKHO 3apaHee NepeuUuciIuTh (MEPEHYMEPOBAThH), U MEPEXO]
CUCTEMBI U3 COCTOSIHUSI B COCTOSIHHE MPOUCXOANUT «CKAYKOM», MPAKTUYECKU MTHOBEHHO.
[Ipotiecc Ha3bIBaETCS MPOIECCOM C HEMPEPHIBHBIM BPEMEHEM, €CITM MOMEHTBI BO3MOMHBIX
NEPEXO/I0B M3 COCTOSIHUSI B COCTOSIHME HE (PUKCHpOBAHBI 3apaHee, a HEONpPECIICHHBI,
CIIy4ailHbl, €CITU TIEPEX0J] MOXKET OCYIIECTBUTHLCS, B MIPUHITUIE, B JII0O0H MOMEHT. bynem
paccMaTpuBaTh TOJIBKO MPOLECCHl C JUCKPETHBIMU COCTOSIHUSIMU M HENPEPHIBHBIM
BPEMEHEM.

Ecnu npotiecc, mpoTeKaronuili B CUCTEME C JUCKPETHBIMU COCTOSIHUSIMU M HETIPEPBIBHBIM
BPEMEHEM, SIBIISIETCSI MAPKOBCKUM, TO JUISI €r0 ONUCAHUS MOXHO MOCTPOUTH JIOBOJIBHO
MIPOCTYH0 MAaTEMaTUYECKYIO MOJIETb.

[TorokoM CcOOBITUH HAa3bIBAETCS MOCIEAOBATEILHOCTh OAHOPOJIHBIX COOBITHH,
CIIEAYIONIMX OJHO 3a JAPYI'MM B KakKHe-TO ClIy4ailHble MOMEHTBHI BpeMeHH. Hampumep:
IIOTOK 3aKa30B Ha JJOCTAaBKY TOBApOB; ITOTOK >KEJIE3HOAOPOKHBIX COCTABOB, IOCTYIAIOIIHNX
Ha COPTUPOBOYHYIO CTaHIMIO; MOTOK KBAPTUP, BBICTABIIIEMBIX Ha npoAaxy U T.A. [loTtox
COOBITHI MOYKHO HAIMISITHO M300pa3uTh psijioM To4dek Ha ocu BpeMenu Oy (puc. 4.3); npu
ATOM MOJIOKEHUE KAKIOM M3 HUX CIy4yailHO, M Ha PUCYHKE M300pa)keHa TOJBKO KaKasi-TO
OJlHA peajin3alus NoToKa.

B teopun BeposiTHOCTEH «COOBITHEMY» (MJIU «CIy4alHBIM COOBITUEM») HA3bIBAETCS
KaKOM-TO MCXOJ OIBbITa, 00Jajalomuid TOW WM Jpyroil BeposiTHOCThIO. CoObITHS,
oOpasymIiue IOTOK, caMH II0 ceOe BEPOATHOCTSIMH HE 00JaJaloT; BEPOSTHOCTIMU
o0JIafjatoT JIpyrue, NpOU3BOAHBIE OT HUX COOBITHS, HAPUMEP: «HA Y4aCTOK BPEMEHU T
(puc. 4.3) nomazer poBHO J1Ba COOBITHS», WIH «HA y4aCTOK BpeMeHHU At momnajaer XoTs Obl
OIHO COOBITHE», I «IIPOMEKYTOK BPEMEHHU MEXKY JIByMsI COCEIHUMH COOBITUSIMU OyIeT
He MeHblle t». BaxHON XapaKTepUCTUKOM MOTOKA COOBITUHN SIBISETCS €r0 MHTEHCUBHOCTD
A - cpenHee YHUCIO COOBITUH, MPUXOASIIEECS HAa €IUHULY BpeMeHU. VHTEeHCHBHOCTH
MOTOKAa MOXET OBbITh KaK MOCTOSHHOM (A = const), TaKk ¥ NEPEMEHHOM, 3aBUCSINEH OT
BpemeHu t. Hampumep, moTok mnoceruteneil cynepMapkera B TPEIBBIXOAHBIE JIHU
UHTEHCUBHee, yeM B Oyauue aHd. [1oTok cOOBITHII Ha3bIBa€TCA PETYISPHBIM, €CIH
COOBITHS CIEAYIOT OJIHO 3a JIPYT'MM Yepe3 OIpe/ieIeHHbIE, PABHBIE TPOMEKYTKH BPEMEHHU.

Ha mpakTrke 4damie BCTpeyaroTCsl IOTOKU HE PETYISPHBIE, CO CIIyYalHBIMA MHTEPBAIAMM.



[ToToK CcOOBITHII Ha3bIBACTCS CTAIIMOHAPHBIM, €CIIM €r0 BEPOSATHOCTHBIC XapaKTCPUCTUKH
HE 3aBUCAT OT BpeMEHHU. B 4acTHOCTH, HHTEHCUBHOCTh A CTAI[MOHAPHOTO MOTOKA JO0HKHA
OBbITb TOCTOSIHHOW. OTO OTHIONb HE 3HAUMUT, 4YTO (PAKTUUYECKOE YHUCIO COOBITH,
MOSIBJISIIOIICECS B €UHUIY BPEMEHH, MOCTOSHHO, - HET, MOTOK HEU30€KHO (€CIIU TOIBKO
OH HE PETYJSAPHBIN) UMEET KaKhe-TO CIIydailHbIe CTYIICHUS U Pa3peKEeHUs, KaK, HAlPUMED,
nmokazaHo Ha puc. 4.3. BaxHo, 4TO I CTallMOHAPHOIO IIOTOKA ATHU CrYIICHUS H
pa3pexeHHsl HE HOCIT 3aKOHOMEPHOTO XapakTepa: Ha OJMH Y4YaCTOK €AMHUYHOW JIJIMHBI
MOXXET TOnacTh OOJbIINE, a HA APYrOd - MEHbIIE COOBITUH, HO CPEIHEE YUCIO COOBITHIA,
MPUXOSIICECS Ha €IMHUILY BPEMEHU, TOCTOSIHHO M OT BPEMEHU HE 3aBUCHT.

Kak mnpaBwiio, OTKJIOHEHHS OT CTallMOHAPHOCTH MOTYT OBITh OOBICHEHBI KaKUMHU-TO

¢busznueckumu npuurHamu. Hanpumep, ecTeCTBEHHO, MTHTEHCUBHOCTD MTOTOKA
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KJIIMEHTOB CajJOHAa MOJ, YTPOM MEHbIE, 4YE€M JHEM U BEYEPOM. YBEINYEHUE
MHTEHCUBHOCTH MOTOKA MOKYIATeNel, IPUXOIAIINX B Mara3uH, B 4achl MOCJIE OKOHYaHUS
pabodero OHS TOke HMeeT (usmyeckoe oObsicHeHHE. Eciym MOTOK COOBITHIA HMeeT
TEHJCHLIUIO K SBHO BBIPAKEHHBIM CTYHICHMSM U  pa3pekeHusM (0COOEHHO
NEPUOANYECKUM), MOXKHO CHOPMYIMPOBATh TUIIOTE3Y O 3aKOHOMEPHOCTH U MOCTapaThCs
HalTH (U3HYECKYI0 NPHUUYKHY, OOBSCHSIONIYIO0 JaHHYIO0 3aKOHOMEpHOCTh. Ha mpaxTtuke
4acTO BCTPEUAIOTCS MOTOKU COOBITHM, KOTOpbIe (IO KpailHeW Mepe Ha OrpaHUYEeHHOM
y4acTKe BPEMEHH) MOTYT CUMTaThCA CTallMOHAapHbIMH. Hampumep, NOTOK BBI30BOB,
MOCTYNAIOIIKNX K JUCIeTYepy Takcu Mexay 10 u 12 yacamu, mpakTUYECKU CTallMOHAPEH;
TOT K€ MOTOK B TEYEHHE CYTOK YK€ HE CTALIMOHAPEH.

[ToTok cOOBITHII Ha3bIBAETCS MOTOKOM 0O€3 MOCIENEHCTBUS, €CIIH IS JHOOBIX JBYX
HETMEPECeKAIINXC yJacTKoB BpemeHu Tl m 12 (cMm. puc. 4.4) 4uciIo COOBITHIA,
MOMaa0INX Ha OJJUH U3 HUX, HE 3aBUCUT OT TOTO, CKOJILKO COOBITUH MOMNajio Ha JPyrou.
[To cyTu 3TO 03Hauaet, 4YTo cOOBITUS, OOpa3yIOUIUE MOTOK, MOABIAIOTCS B T€ WIHA JPyrUe
MOMEHTBl BpPEMEHU HE3aBUCUMO JpYr OT [Jpyra, BbI3BaHHbIE KaXJO€ CBOUMH
COOCTBEHHBIMU TMpUYMHaAMU. Hampumep, MOTOK MacCaXHpoB, BXOASAIIMX B METPO,

IMPAKTUYCCKH HC HMCCT HOCHGI{GﬁCTBHH. A BOT MOTOK HOKYHaTeHeﬁ, oTXOoAAIINX OT



IprujiaBKka € KYIUICHHBIMH TOBAapaMH, YK€ HUMCCT HOCHeﬂeﬁCTBHC (XOT?I OBI II0OTOMY, 4TO
HHTCpPBAJI 110 BPEMCHU MCKAY OTACIbHBIMHU IMOKYIATCIIAIMH HE MOXKCT OBITH MCHbBIIC, YEM

MUHUMaJIbHOE BpeMs t0 0OCTyKMBaHUS KaXI0T0 U3 HUX).
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AHQJIOTUYHO OOCTOUT JIEJIO U C TTIOTOKOM MOE3/I0B, MOAXOASIINX K CTAHIUK (MEXKITY
HUMH BCErja CYIIECTBYET KaKOW-TO MHHUMAJbHBIA WHTEpBal  t), BBHIOMpaeMbI U3
cooOpakeHuid Oe3zomacHocTH). BrpoueMm, ecnu MUHHUMAIBHBI WHTEPBAT  MEXIY
COOBITUSIMA MHOTO MEHBIIIE CPETHEr0 MHTEpBaIa MEXAy HUMH t = 1/A,, HHOT/Ia HATTMYUEM
MOCJIEIEUCTBHUSI MOXHO TpeHeOpedb. [10oTok cOOBITHII HA3BIBACTCS OpPAWHAPHBIM, €CIU
COOBITHSI B HEM TOSIBISIFOTCS TIOOAMHOYKE, a HE TpPyNIaMyd IO HECKOJIbKY Cpasy.

Hampumep, mMOTOK MOPUAMYECKUX JIMI[, OOpamamimxcs 3a yclyramMmud B
KOHCAJTUHIOBYIO (hrpMy, OOBIYHO OpAMHAPEH, YEr0 HEJb3s CKa3aTh O MOTOKE KIIMEHTOB,
HaIpaBJISAIONIMXCS B OaHK B MEPBOM JeKajie Mecsia s mojaydeHus neHcuu. [loTok
MOE3710B, MOAXOASIIMX K CTaHI[MW, OPAMHAPEH, a MOTOK BAaroHOB - HeopauHapeH. Ecin
MOTOK COOBITHUI OPJAMHAPEH, TO BEPOSATHOCTHIO TOMAIaHUS Ha MaJIbI y4acTOK BpeMeHHU At
JIBYX WJIK 00Jiee COOBITUH MOXKHO MPEeHEOpEeUb.

[ToTok coOBITHII HA3BIBACTCS MPOCTEHIITNM (MM CTAIIMOHAPHBIM ITyaCCOHOBCKHM),
€CJIM OH 00JaJaeT cpazy TpPeMsi CBOMCTBAMU: CTAllMOHAPEH, CBS3aHHBIC C MPOCTEHIITUMU
MOTOKaMHU, HMMEIOT HauOoJiee MpPOCTOe MareMmarhdeckoe omnucaHue. OTMETUM, CaMblid
IIPOCTOM, HA MEPBBIA B3IV, PETYJSAPHBIA NOTOK HE SIBISETCA «IIPOCTEHUINMM», TaK Kak
o0nagaeT MocieneCTBUEM: MOMEHTHI TOSIBJICHUSI COOBITHII B TaKOM IIOTOKE CBSI3aHBI
KECTKOU, (YHKIIMOHAJIBHOM 3aBUCUMOCTBIO. be3 crenuanbHbIX YCUIUN 10 MOIIEePKAHUIO
€ro PeryIsipHOCTU TaKOW MOTOK OOBIYHO HE CO3aeTCsl.

B pacuerax, cBA3aHHBIX C MOTOKaMH COOBITHH, yJOOHO MOJIB30BATHCS IMOHSATHUEM
«3NIeMeHTa BeposiTHOCTW». PaccMoTrpum Ha ocu Ot nOpocTeHmMid  MOTOK  C
WHTEHCUBHOCTBIO A U TIPOU3BOJBHO PACIIOJIOKEHHBIH y4acTOK BpeMeHU At. DJIeMeHTOM

BCPOATHOCTHU HA3BIBACTCA BCPOATHOCTL IIOINAAAHHWA Ha 3TOT YYACTOK XOTHA OBl OOHOI'0



cOOBITHSl TIOTOKA. JIErko JoKa3aTh, 4TO 3JEMEHT BEPOATHOCTU (C TOYHOCTBIO JI0 MabIX
BEJIMYMH 00Jiee BBICOKOTO MOPSIKA [0 CPaBHEHUIO ¢ At) paBeH
pa=A*At, (4.4)

T.€. JUISI MPOCTEUIEr0 MOTOKAa AJIEMEHT BEPOSTHOCTHM PABEH WHTEHCHUBHOCTHU IIOTOKA,
YMHOXXEHHOW Ha JUIMHY JIEMEHTapHOI0 y4acTKa. 3aMETUM, UYTO 3JIEMEHT BEPOSTHOCTH, B
CHJIy OTCYTCTBHUS IMOCJEICHCTBUS, COBEPILIEHHO HE 3aBUCHUT OT TOTO, CKOJBKO COOBITHI U
KOT/ia MOSIBJISUIMCH PAaHEE. OTMeTHM, YTO C TOYHOCTBIO JO BEJIMYHWH BBICIIETO
MOPSAJIKA MAJOCTH BEPOATHOCTH MOSBIECHUSA XOTA Obl OHOTO COOBITHS HAa AJIEMEHTapPHOM
ydacTke At paBHa BEpOSITHOCTH TOSIBIICHUSI POBHO OJHOTO COOBITHSI HA 3TOM y4acTKe. JTO
BBITEKAET U3 OPJIMHAPHOCTH MPOCTEUIIEr0 MOTOKA.

[ToTok coOBITHIT Ha3bIBAETCS PEKYPPEHTHBIM (MHAYE - «1OTOKOM [lasibmay), eciu oH
CTaIlMOHAPEH, OpJIMHAPEH, & UHTEPBaJIbl BpeMeHH Mex 1y coobitusimu T1, T2, T3, ... (puc.
4.6) mpeAcCTaBISIIOT C€OOOW HE3aBUCUMBbIE Ciy4yallHble BEJIWYMHBI C OJMHAKOBBIM
MIPOU3BOJILHBIM pacrpeesieHueM (HarpuMep, ¢ INIOTHOCTBIO, TOKa3aHHOU Ha puc.4.7).

[IpuBenem mpumep peKyppeHTHOrO MOTOKa. TpaHCHOpPTHBIM poOOT Ha KOHBeiepe
paboTaeT HENmpepbIBHO J0 CBOErO0 OTKa3za (BbIXOJA W3 CTPOs); OTKA3ABIUMN BIIEMEHT
OIEPaTUBHO 3aMEHSETCS HOBBIM. ECIM OTIENbHBIE AK3EMIULSIPHI 3JIEMEHTA BBIXOAAT W3
CTpOsi HE3aBUCUMO JIpyr OT JApYyra, TO MOTOK OTKa30B (OH K€ NOTOK «3aMEH» WU

«BOCCTAHOBJICHUI») OyJIeT pEKYpPPEHTHBIM.
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Hpyroit mpumep.

MeHemxep TOProBoro 3ajia HENPEpPbIBHO 3aHAT OOCITYKMBAaHUEM IMOKynarenen (Kak
9TO OBIBA€T B YaChl MAKCUMaJIbHOM Harpy3ku). OOCTyKMBaHUE TTOKYTATEs MTPOJOKACTCS
ciayvaitHoe Bpemsi T. Torma moTok 0OCIIy>KEHHBIX TMOKyHarejaed OyleT peKyppeHTHBIM
(ecnu cuMTaTh, YTO BPEMEHA OOCIYKMBAHMS OTAEJBHBIX MOKyNarejaeldl HEe3aBUCHMBI H,

HaIllpuMcep, HACTOMYMBOCTH OOHOI'0 U3 KIIMCHTOB HC CKAXKCTCA Ha BPCMCHHU 06CJ'Iy}KI/IBaHI/IH

JPYTHX).



OueBUIHO, MPOCTEHIIMK MMOTOK MpPEACTaBIseT CcoOOM  4YacTHBIM  ciydai
PEKYPPEHTHOTO MOTOKA, KOTJa WHTEPBAJIbl MEXAY COOBITUAMH HMEIOT MOKa3aTelbHOE
pacnpenenenue (4.1). Jpyrum d4acTHbIM (BBIPOKIEHHBIM) CIIYyYaeM pPEKYPPEHTHOIO
NIOTOKA SIBJISIETCSI PETYISIPHBIM MOTOK COOBITUM, II€ MHTEpBAIbl BOOOIIE HE CIIydalHBbI,

ITIOCTOsIHHBI.

J CucTeMbl MACCOBOT0 00CTYKHBAHUS

CymHOCTb U KJaccu(UKaIus CUCTEM MAaCCOBOTO OOCITYKUBAHUS

Ha nmpaktuke 4acto NpUXOAUTCS  CTaJKUBAaTbcs C  pabOTOM  cucTteM
OpPraHU3allMOHHOTO YIPABJICHHS, B KOTOPBIX MMEKT MECTO MOBTOPSIOLIMECS MPOLECCHI
OOCITY>KMBaHUSI OJHOPOAHBIX OOBEKTOB. Takue CHUCTEMBbI B UCCIIEIOBAHUU OIlepalui
Ha3bIBAIOT cuctemMaMu maccoBoro oOcmyxuBanus (CMO). B kauectBe npumepos CMO
MOYKHO yKa3aTb: ouc OaHKa, B KOTOPOM OOCIY>KMBAIOTCS KJIMEHTHI, CIIpaBOYHbIE OIOPO,
CyNepMapKeThl U T.II.

Kaxpgas CMO cocToMT U3 Kakoro-to 4yuciaa OOCIYKMBAIOIIMX EAUHUL] (WU
«TpuOOpPOB»), KOTOpBhIE HA3bIBAIOT KaHaJIaMH oOcCHykuBaHus. KaHanamMu MOTYT OBITb:
JUHUU CBSI3M, pabodMe TOYKHM, KACCHUPBI, NPOAaBIbl, JUQTHI, aBTOMAIIMHBI U Ap. B
3aBUCUMOCTH OT 4YHCJIa KaHaJOB OOCTYXXKMBaHUS pa3IWYyalOT OJHOKAHAJIbHBICE U
mHorokaHnaiasHbie CMO. Besikass CMO npenna3zHadeHa i 00CIyKUBaHUS MOTOKA 3asiBOK
(wnu «TpedoBaHUi»), MOCTYNAIOIINX B CIydallHble MOMEHTHI BpeMeHU. OOcnyKuBaHUE
3asBKM TPOJOIKAeTCs, B oOlieM ciyyae, ciaydaiiHoe Bpems ToO , mocie 4ero KaHai
OCBOOOXIAaeTCsl M TOTOB K mpuemy crhenyromeid 3asBku. IIponecc padoret CMO
MIPENICTABIIAET COOOM CiydalHbIN MPOLIECC C IUCKPETHBIMU COCTOSIHUSIMU U HENIPEPHIBHBIM
BpeMeHeM; coctosiHue CMO MeHsieTcsi CKadyKoM B MOMEHTBI TMOSIBIEHUS KaKUX-TO
COOBITHI (WJIM TPUXO/a HOBOM 3asiBKH, WJIM OKOHYAHUS OOCITYXKUBaHUS, UM MOMEHTA,
KOI'Z1a 3as1BKa, KOTOPOW HAJ0€JIO K/1aTh, HOKUIAET OUEPEb).

CMO MO0XHO paccMaTpuBaTh Kak aHATUTUYECKYIO MOJIENIb PEAJIBHO CYIIECTBYIOIIEH
CUCTEMBI B TEPMUHAX TEOPUU MACCOBOro oOciykuBaHus. VMccnenoBanus, mpoBogUMBbIE Ha
TakOM MOJENN, WMEIOT IENbl0 HW3yYeHHE Iporecca (PYHKIMOHHUPOBAHUS DPEaTbHOU
CUCTEMBI, OIpPEACIICHUE XapaKTEPUCTUK CHUCTEMBI, KOTOpbIE OOECIEUMBAIOT 3aJIaHHOE

kayecTBO €€ pyHkiuonupoBanusi. CMO BkitouaeT B ce0s BXOASIIMN NMOTOK TpeOOBaHUIA



(3aBOK, BBI30BOB, KJIMEHTOB), HYXJAIOMIMXCA B «OOCITYXKHUBAaHUW», W MEXaHHU3M
(aropuT™), OCYIIECTRIISIFOLINN 3TO «OOCTY>KUBAHUE.

Teopus maccoBoro oocay:xuBanusa (TMQO) npencrarisieT coboil paznes Teopuu

BEPOATHOCTEW, HM3ydyalolUii MOTOKU TpeOOBaHMN HAa OOCTY>KHMBAaHHE, TMOCTYMAOIIUE B
CUCTEMBbI O0CITY)KUBAaHUSI U BBIXOJSIINE U3 HUX, a TAKXKE XapaKTEPUCTUKHU OOCTY>KUBAHUS
U WX 3aBHUCHUMOCTh OT MpaBWi (JUCIUIUIMHBI) OOCTyx uBaHus. llenpro uccrmenoBaHus
SBJISIFOTCSl PAllMOHANBHBIA BBIOOP CTPYKTYPBI CUCTEMBI OOCITY>KUBAHHS U XapaKTEPUCTHUK
npoiiecca 00CIyKUBaHUS.
[Ipenmer Teopunm MaccoOBOTO OOCITYKMBAHHUS - MOCTPOCHHE MaTEeMaTHUYECKUX MOJIEIEH,
CBSA3BIBAIOIIMX  3aJaHHble  ycioBus  paborei CMO  (umcino  KaHajloB,  MX
IIPOU3BOJIUTEIBHOCTD, IIPABUIIA pA0OTHI, XapaKTep MOTOKA 3asBOK) C MHTEPECYIOUIUMU HAC
XapaKTepucTUKaMu - nokazaressiMu dddexruBHocTH CMO, ONMMCHIBAIOIIUMH, C TOW WU
JPYroM TOYKHU 3pEHHUs, €€ CIOCOOHOCTD CIIPABIATHCS C TOTOKOM 3asIBOK.

B kauectBe Takux Tmokaszarened (B 3aBHCHMOCTH OT OOCTAaHOBKM U IIeNiel

UCCIIEOBAHUSA) MOTYT IPUMEHSTHCS Pa3HbIE BETMYUHBI, HAIIPUMED:

- CpelHee YucIio 3asBOK, o0caykuBaeMblx CMO B equHUIly BpEMEHU;

- CpelIHEEe YUCIIO 3aHSTHIX KaHAJIOB;

- CpeIHee YMCIIO0 3asiBOK B OUEPEM U CPEAHEE BPEMsI OXKUAAHUS OOCTYKUBAHUS;

- BEpPOSITHOCTB TOT'O, UTO YHCJIO 3a5BOK B OUEPEAH MPEBBICUT KAKOB-TO 3HAYEHUE, U T. 1.

Cpenu 3anmansbix ycinoBuil pabotsl CMO crenuanbHO HE BBIAETSIOT 3JIEMEHTOB
pelIeHus: UMU MOTYT OBbITh, HAIPUMEP, YUCIIO KAHAJIOB, UX MPOU3BOJUTEIBHOCTD, PEKUM
pabotel CMO u 1.1. BaxkHo yMeTh pemath npsimblie 3aaaun O, a oOpaTHbIe - CTaBATCA U
pemarTcs B 3aBUCUMOCTU OT TOTO, KaKM€ MMEHHO TMapaMmeTpbl HYKHO BbIOMpaTh WIU
u3MeHATh. OOHIell 0COOEHHOCTBIO BCEX 3ajad, paccMmarpuBaeMbix B TMO, sBusercs
CIIy4allHbI XapaKTep HMCCIEAYEMbIX SIBIICHUI W HAJIMYKME MOBTOPSIOUIUXCS aJTOPUTMOB
00pabOoTKH 3asBOK.

Maremarnueckuii ananus padotet CMO cyniecTBeHHO 00JIeryaeTcsi, €CJIM MpoLecc
paboThI MpeACTaBIsieT co00 MapKOBCKUU Tpoiiecc. st 3TOro 10CTaToyHO, 4TOOBI BCE
MOTOKU COOBITHI, NEPEBOJSAIIME CUCTEMY M3 COCTOSHHS B COCTOSIHHE (ITOTOKH 3asiBOK,
MOTOKH «OOCITY>KMBAaHUWY»), ObUTH TpocTeUmuMU. Eciu 3TO CBOMCTBO HapymIiaeTcs, TO
MaTEeMaTUYECKOE OIKMCAHUE MPOLecca CTAHOBUTCA TOPa3fo CIOXKHEE W JOBECTH €ro J0

SBHBIX, AHAIUTUYECKUX (DOPMYI YIAETCS JIMILb B PEAKUX Ciaydasdx. Anmapar MapKOBCKOH



TEOPUH MACCOBOTO OOCITYKUBAHUS MOJIE3EH JIJIsl MPUOIMKEHHOTO onrcanus padborst CMO
JaXe B TeX Clydasx, KOrja MOTOKM COOBITUH - He mpocTteiimue. Bo MHOTUX ciiydasx mis
NPUHATUS Pa3yMHOro pelleHus no opranu3auuu paborsi CMO BoBce M He Tpedyercs
TOYHOTO 3HAHUA BCEX €€ XapaKTePUCTUK - 3a4acTyl0 JOCTaTOYHO W MPUOIUKEHHOTO,
OPUEHTUPOBOYHOTO.

CucreMbl MaccoOBOTO OOCIY)KMBAHHS JENSATCS Ha THUMBI (WM KIJIACCHI) TO DSy
MPU3HAKOB.

[lepBoe nenenne:

- CMO c oTkazamu u

- CMO c ouepenbio.

B CMO c orka3zamu 3asiBKa, NOCTYIIUBIIAA B MOMEHT, KOTJa BCE KaHaJbl 3aHSTHI,
nojsyyaer orka3, nokupaer CMO wu B panbHeimeM mporecce OOCTY>KMBaHUS He
y4acTBYET.

[Tpumepsr CMO c oTkazaMu BCTpedaroTcsi B TelleOHHMH: 3asiBKa Ha pa3roBOp,
MpUIIeaIas B MOMEHT, KOTJIa BCE KaHAJIbI CBA3M 3aHSTHI, MOJIy4aeT OTKa3 U TMOKUJAET
CMO HeobcCyKEHHO.

B CMO c ouepenpto 3asiBKa, NpHUILIE/IIIas B MOMEHT, KOIJIa BCE KaHaJbl 3aHSTHI, HE
YXOMST, a CTAHOBUTCS B O4Uepelb M OXHIAAET BO3MOXKHOCTH OBITh OOCTy>KeHHOU. Ha
MpaKTUKE yallle BcTpevarorest (1 uMeroT Oosbliiee 3HaueHue) CMO ¢ ouepenbio; HeapoM
TEOpHUsI MACCOBOTO OOCTYKUBAHMSI UMEET BTOPOE Ha3BAHUE: «TEOPHUS OUepeeii».

CMO c ouepenbio TOIPa3IESIOTCS HAa pa3Hble BUJIbI, B 3aBUCHUMOCTH OT TOTO, Kak
OpraHW30BaHa O4Y€pe/lb - OrpaHMYE€HA OHA WM HE orpaHudeHa. OrpaHUYEHUs MOTYT
KacarbCd Kak JUIMHBI OYepea, TaK W BpPEeMEHHM OkujaHusa (Tak HazpiBaeMbie «CMO c
HETEPIIECTUBBIMU 3aBKAMM).

[Tpu ananmze CMO nomkHa yYUTHIBATHCS TAKXKE M «IUCIUTIINHA 00CITY>KUBAHUS) -
3asBKM MOTYT OOCITY>KMBaThCs JIMOO B MOPSIAKE MOCTYIICHUS (paHbIlle MPUIILIA, PaHbIIIE
oOciyxuBaercs), 1M00 B ciyuailHoOM mopsjake. Hepenko BcTpeuaercs: Tak Ha3bIBaEMOE
OOCITy’KMBaHUE C TPUOPUTETOM — HEKOTOpPbIE 3asBKH OOCITY>KHMBAIOTCS BHE OYEpPE.H.
[IpuoputeT MOXKeT ObITH Kak aOCOIIOTHBIM - KOTJIa 3asiBKa ¢ 00Jiee BBICOKUM IMPUOPUTETOM
«BBITECHSIETY» W3-TOJI OOCTYXXKMBAaHUSA 3asBKYy C HU3IIUM (HAMpUMep, NPUIICANIUN B

MAapUKMaxepCcKyl0 KIMEHT BBICOKOTO paHra TMpPOTOHSET C Kpecia OOBIKHOBEHHOTO



KJIMEHTA), TAK U OTHOCUTENIbHBIM - KOTJIa Hayaroe 0OCTy>KMBaHUE JTIOBOIAUTCS O KOHIIA, a
3asiBKa ¢ 00J1€€ BBICOKMM MPUOPUTETOM UMEET JIUILb [TPABO HA Jy4lllee MECTO B OUEPE/IH.

Cymectsytor CMO ¢ Tak Ha3plBaeMbIM MHOTO(a30BbIM  OOCIYKHBaHUEM,
COCTOSIIIUM M3 HECKOJBKHMX TIOCIIEOBATENbHBIX JTanmoB WM «da3» (Hampumep,
MOKynaresb, MPUIIeAIINNA B Mara3uH, JOJDKEH CHayaida BbIOpaTh TOBAp, 3aT€M OIUIATUTh
€ro B Kacce, 3aTeM IOJyYUTh Ha KOHTPOJIE).

Kpome stux npuznako, CMO nendarcs Ha ABa Kiacca:

«OTKPBITHIEY

U «3aMKHYTBIEY.

B otkpeiToit CMO XapakTepUCTUKM MOTOKA 3asBOK HE 3aBUCAT OT TOrO, B KAKOM
cocrosHun cama CMO (ckonbko kaHanoB 3aHATO). B 3amkHyToit CMO - 3aBHCAT.
Hanpumep, ecnu omun pabGouuii 00CITy>KMBAaeT TPYIy CTaHKOB, BpeMs OT BpPEMEHU
TpeOyIOIUX HaJaJKd, TO MHTEHCUBHOCTh MOTOKa «TPEOOBAHMID» CO CTOPOHBI CTAHKOB
3aBUCHUT OT TOT'0, CKOJIBKO X YK€ HEHUCIIPABHO U KJIET HAAAKUA. DTO - IPUMEP 3aMKHYTOU
CMO. Krnaccudpukamuss CMO paneko HE OrpaHUYMBACTCS TMPUBEJACHHBIMH  UX
Pa3HOBUIHOCTSIMU, HO Mbl OTPAaHUYMMCS UMHU.

OnTtumuzanus padbotel CMO MOXET MPOU3BOAUTHCS C PA3HBIX TO3HUITHI:

C TOYKH 3peHUs opraHnu3aropoB (v Brnagensies) CMO unu

C TOYKH 3pEHUSI 00CTYKUBAEMBIX KJIMEHTOB.

C nepBoil TOYKM 3pEHMS HKEJATENBHO «BBDKATh BCE, YTO BO3MOXXKHO» M3 CMO n
NOoOUTBCSI TOTO, 4TOOBI €€ KaHallbl ObLIM TpeAesibHO 3arpykeHbl. C TOYKH 3peHus
KJIMEHTOB JKEJIATEIbHO BCEMEPHOE YMEHBIIEHUE OYEPEIE, KOTOPHIE 3a4acTyr0 MPUBOAST K
OECCMBICIIEHHOM Tpareé Ccuil M BPEMEHM U, B KOHEYHOM HTOre, K MOHWKEHUIO
MPOU3BOUTEIBLHOCTH TPY/A.

[Tpu pemiennu 3agad ONTUMU3ALMH B TEOPUHA MACCOBOTO OOCTYKUBAHHS HEOOXOIUM
CUCTEMHBIM MOJXO0/I, MOJIHOE U KOMIUJIEKCHOE PACCMOTPEHUE BCEX MOCIEACTBUN KaXKIOTO
pemenusa. Hanpumep, ¢ Touku 3peHns kiaueHToB CMO kenarenpHO yBEIWYEHHE 4ucia
KaHaJlOB OOCTY>KMBaHMs; HO BeAb paldOTy KaXJOro KaHaja HaJA0 OIUIauuBaTh, YTO
yaopoxkaer obOciyxuBaHue. IlocTpoeHne mareMaruyeckod MOJENTU IMO3BOJSET PEIIUTh
ONTUMU3ALMOHHYIO 3a/1ady O BbIOOpE palloHaIbHOIO YKCia KaHAJIOB C YYETOM BIUSHUS

BCEX CyIIeCTBEHHBIX (akTopoB. [loaToMy B 3amauax mMaccoBOTrO OOCITYyXUBaHUS OOBIYHO



HE BBIJICIISIOT KAKOTO-TMOO OTHOTO TMOKa3zarens 3(PQGeKTUBHOCTH, a cpazy (PopMyIHpyIOT

9TH 3aJ1a41 KaK MHOT'OKPHUTCPHAJIbHBIC.

Cxema rubenu B pa3MHoxeHusi. [pad cocTosHul i1 cXeMbl TUOeNH U
Pa3MHOXKEHHSI UMEET BUJ, MOKa3aHHbIA Ha puc. 4.12. OcobeHHOCTh 3TOrO rpada B TOM,
YTO BCE COCTOSHMS CUCTEMBI MOJKHO BBITSHYTb B OJHY LIETOYKY, B KOTOPOM KAXKI0€ U3
cpenuux cocrosiuuit (S1, S2, ..., Snl) cBsi3aHO NpsSIMOIi U 0OPATHOM CTPEITKON C KaXKIbIM U3
COCEJIHUX COCTOSIHUH - MPABBIM U JIEBBIM, a KpaliHue coctosnus (S0, Sn) - TOIBKO ¢ OJTHUM
COCETHUM COCTOSHHEM. TepMHH «cxema THOelnu W pPa3sMHOXKEHHUS» BEIeT Havyajo OT
OMOJIOTrMYEeCKUX 3a/ay, Ie MOAOOHOM CXeMOMl OMHMCHIBAETCS M3MEHEHHUE YHUCICHHOCTH
MOMYJISLIAH.

Hcnonb3yercs mpu MOACIMPOBAHUU JTOKYMEHTOOOOpOTa B KOMIIAHWH, 3aJ€HCTBOBAHUU

CTAHKOB B IICXY.
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®opmyaa Jiurraa. Teneps BeiBeaeM GHOpMYITy, CBA3BIBAIOIIYIO (JIJIs1 TIPEACIBHOTO,
CTAalMOHAPHOI'0 PEKHUMA) CPEIAHEE YUCIO 3a5BOK Lcyer, HAXOIAIMIMXCS B CHCTEME MACCOBOIO
oOciyxkuBaHusi (T. €. OOCITY>KMBA€MBIX WIIM CTOSALIUMX B OuUEpEeAM), M CpEAHEe BpeMs

npeObIBaHUS 3a5IBKU B CUCTEME W gyer.

Hns moboit CMO, npu mo00M  XapakTepe I0TOKa 3asBOK, IpU JIOOOM
pacripefieieHUd BpPEMEHH OOCTY>KMBaHUsA, MpU JHO00N JAUCIUIUIUHE OOCITYyKHUBaHUS
cpenHee BpeMsi IpeObIBaHUS 3asBKH B CHCTEME PaBHO CPETHEMY YHCITY 3asiBOK B CUCTEME,

ACICHHOMY Ha HHTCHCHUBHOCTL IIOTOKA 3ajiBOK. Takum xe 06p330M BBIBOAUTCA BTOpas



dbopmyna Jluttia, cBs3bIBaroNas cpeaHee BpeMsi MpeObIBaHUS 3asiBKH B ouepenu W, U

CpEIHEE YHCIIO 3asBOK B ouepeau Lo

Knaccuduxarmms CMO:

1. CMO ¢ oTKa3zaMu:

1.1. oonokananvnaas CMO c omkazamu

1.2. mnozoxkananvnas CMO c omkazamu (3adaua Ipranza)

Nmeercs n kaHanoB (JMHUM CBSA3M), Ha KOTOpBIE IOCTYHAaeT MOTOK 3asBOK C
MHTEHCUBHOCTHIO K. [Torok o0OCHyXMBaHUM HMMEET WHTEHCUBHOCTh A (BEIWYMHA,
oOpaTHas cpenHeMy BpeMeHH oOchmyxuBaHus to0). Halitu ¢uHambHBIE BEPOSTHOCTH
coctosinuii CMO, a Taxke cieayrolire XapakTepucTuku e€ 3pPeKTuBHOCTH:

A - aOCoNMIOTHYIO MpPOIYCKHYIO CIHOCOOHOCTh, T. €. CpPEAHEE 4YHUCIO 3asBOK,
00CITy’KUBAaEMbIX B €IMHUILY BPEMEHU;

Q - OTHOCUTENBHYIO MPONYCKHYIO CIIOCOOHOCTb, T. €. CPEAHIOI0 JOJI0 MPHILEIIINX
3asIBOK, OOCITY’KUBAEMbIX CHCTEMOM;

PoTk - BepoOSITHOCTH OTKa3a, T.€. BEPOATHOCTh TOrO, 4TO 3asBKa nokuHeT CMO
HEOOCITYKEHHOM;

k - CPCAHCC YHCIIO 3aHATBIX KaHAJIOB.

A
_—= p
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BEJINYMHY P «IIPUBEICHHONW MHTEHCUBHOCTBIO ITOTOKA 3asBOK». CMBICI 3TOM NTEPEMEHHOU

- CpCAHCC YUCJII0 3as4BOK, IIPUXOAAIICC 3a CPCAHCC BPCMA O6CJ'Iy>KI/IBaHI/I$I OI[HOﬁ 3as1BKHU
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BeposiTHOCTB OTKa3a:



OtHocuTenbHas ITPOITyCKHasA CITOCOOHOCTB:
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AOCONIOTHAS TIPOITYCKHASI CTIOCOOHOCTH:
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CpC,}IHGC KOJIMYCCTBO 3aHATHIX KaHAJIOB:
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2. CMO c HeorpaHU4eHHO 04Yepeabio

- oonokananvnas CMO c nHeozpanuuenHnoll ouepeovio

Ha npaktuke q0BOJIBHO 4acTo BeTpedaroTcsi ogHokaHalbHble CMO ¢ ouepenpio. B
TMO oanokanansHbie CMO ¢ ouepenpio 3aHUMAOT 0c00o0e mecTo. [IpuMeHUuTenbHO K
takuM CMO mnosiydyeHO OOJIBIIMHCTBO aAHAJIUTUYECKUX (OpMyN [JIi HEMapKOBCKUX
cucteM. Ilyctb umeercs ogHokaHanbHass CMO ¢ odepenpio, Ha KOTOPYIO HE HaJIOKEHO
HUKAKUX OTpaHWYEHUN (HU IO JJIMHE ouepeau, HU 1o BpeMeHu oxuaanus). Ha sty CMO
MOCTYMaeT TOTOK 3asBOK C MHTCHCHUBHOCTBIO A; TOTOK OOCIY)XMBAaHUU HMEET
WHTEHCUBHOCTS [, 0OPaTHYIO CpETHEMY BPEMEHH OOCITYKUBaHUS 3asBKH 00 t .

TpeOyercs HallTu (QuHaNbHBIE BepoiATHOCTH cocTodHuii CMO, a Takxke
XapaKTePUCTUKH €€ 3(PPEKTUBHOCTH:

Lcuct - cpeanee 4yucio 3asBOK B CUCTEME;

Wecucr - cpennee BpeMs peObIBaHUS 3aBKU B CUCTEME;

Loy - cpenHee 4ucio 3asBOK B OUEPE/IH;

Wou - cpenee BpeMst mpeObIBaHUS 3aBKU B OUEPE/IH;

P3aH - BEpOATHOCTH TOr0, UTO KaHaJ 3aHAT (CTENEHb 3arpy3Ky KaHaia).



Yro kacaercst abCONMIOTHOW A ¥ OTHOCUTEIHHOW (Q MPOIMYCKHON CIOCOOHOCTH , TO
BBIYUCIISATh UX HET HaJOOHOCTH, MOCKOJIBKY OYEepe/b 3asBOK HEOTPAHUUYCHHA, U KaxKJas
3asiBKa paHO WJIM MO3/IHO OyJeT 00CiIy)eHa, ToAdToMy A = A, 1o ToH xe mpuunHe Q = 1

- muozokananvnaa CMO c neozpanuuennoil ouepeovio

3. CMO c orpaHu4eHHOM 04Yepenbio

- 0OHOKAaHa1bHAA

~-MHO2O0KAHA/IbHAA

o MeToj CTATUCTHYECKUX UCTIBITAHUM

TeopeTnueckre OCHOBaHUSI METOJA CTATUCTUYECKUX MCIIBITAHUI.

HaubGonpiniee pacnpocTpaHeHHE MpPU HCCIACAOBAHUM CIOXKHBIX JUHAMUYECKHX
CHUCTEM TONYUYHI Memoo cmamucmudeckux ucnoimanuii (MCH). Ero Ha3bIBalOT TaKXe
memooom Moume-Kapno. Meton CTaTUCTUYECKUX HCIBITAHUM — 3aKJIIOYAETCS B
BOCIIPOM3BEJICHUU HCCIENYeMOro (U3MUECKOTO MpoIecca MPU MOMOIIU BEPOITHOCTHOMN
MM u B BBIYMCIIEHUHN XAPAKTEPUCTUK 3TOro npouecca. MCH ocHOBaH HA MHOTOKPaTHOM
BOCIIPOU3BEIECHUU HCCIIEIyeMOro Tmpoiiecca (MPOBEACHUU HCIBITAHUI TOCTPOCHHOM
MaTeMaTUYeCKOW MOJIEHN) C TOCIEAYIOIIeH CTaTUCTUYECKOW 00pabOTKON IMOIyYEeHHBIX
JAHHBIX JJI TIOJYyYEHUA XapaKTEPUCTHK PacCMaTrpuBaeMOro Ipolecca B BHUIE
CTaTUCTUYECKUX OLEHOK €ro IMnapaMeTpoB. BenuunHa paccemBaHHsl 3THX NApaMETpPOB
OTIpeIeIISIeT CTETEeHb MPUOIMKEHUS PEIICHUs 3a1a4l B BEPOATHOCTHOM CMBICIIE.

Teopetnueckyto ocHoBy MCH coctaBmsitor 06a30Bbie  TOJOXKEHUS TEOPUU
BEPOATHOCTEW U MAaTEMATUYECKON CTAaTUCTUKMU.

1. Ilpeoenvnaa meopema meopuu eepoamuocmei. Korna ciydaiiHas BeJIMYUHA
(pe3ysIbTaThl OTBITA) OMPECISIOTCS CyMMOU OOJIBIIIOTO YKCTIa CIIYYaWHBIX BEIWYUH (WU
dbakTOpoB), TO OHA TMOAYMHSETCS HOpMaJIbHOMY 3akoHy pactpeaeneHus (H3P)
BEPOATHOCTEM HE3aBUCUMO OT 3aKOHA PAaCIPEICIICHUs ClaraéMbiX, €CJIU TMOCIEIHUE
HE3aBUCHMBI.

2. Teopema Yebvluieea yCTaHABIMBACT CBSI3b MEXKIY CPEIHUM apU(PMETUUYECKUM
KOHEYHOIO YKCJIa 3HAYEHUN CIIy4yallHOM BEJIMYMHBI M €€ MATeMAaTHUYEeCKUM OKUJIAHHEM.

[Ipn mocraroyHo OOJBIIOM YHCIIE HE3aBUCHMBIX OIBITOB CpeaHee apu(pMETHUECKOe



HAOIOMACMBIX 3HAUEHUW CIy9allHOW BEJIIMYWHBI CXOMUTCA TO BEPOSTHOCTH K €€
MaTeMaTUYECKOMY OKUJAHHUIO.

3. Teopema Bepuynnu ycTaHaBIMBACT CBSI3b MEXKIY YaCTOTOM MOSBICHUS] COOBITHS
U €r0 BEPOSITHOCTHIO.

MeTto/1 CTaTUCTUUECKUX UCTIBITAHUM 001aaeT CJICTYIOMUMH JOCTOUHCTBAMU:

YHUBEPCATBHOCTh MMPUMEHEHHUS K JIOOBIM TUHAMUYECKUM CHCTeMaM (MOJEIIsM),
B TOM YHCJIE U CTOXaCTUYECKHUM CUCTEMAM,;

OTHOCUTEJIBHO TMpOCTasi W TUOKas BBIYMCIUTENIbHAS CXeMa, YyaoOHas Jyist
aIrOpUTMHU3AIUU U MpOrpaMMUPOBAHUS;

YCTOMYMBOCTh pe3yjbTara IO OTHOIIEHHWIO K BO3MOXKHBIM OIIUOKaM MpHU
peanuszanuu OTJICTILHBIX OIBITOB;

HaJIM4Me anpoOMpPOBAHHONM METOMUKH (QJITOPUTMOB) OIICHKA TOYHOCTH
MOJTy4aeMBbIX pEe3yIbTaTOB;

YHUBEPCAIIBHOCTh  METOAA, KOTOpas  3aKJI4YaeTcsi B BO3MOYKHOCTHU
WCIIOJIb30BAHUS JJISI VCCIIEAOBAHUS HEJIMHENHBIX CUCTEM M MPOLIECCOB, ISl KOTOPBIX
OTCYTCTBYIOT KOPPEKTHBIE AHAIMTUYECKNE OMMCAHMUS;

BO3MOXHOCTh comnpsbkenuss MCU ¢ JpyruMu METOJaMH  BBIYHCIHUTEIIbHOM
MaTeMaTHKH.

Cymnocte MCH cBoguTcs K BBEACHHUIO CIYYaWHBIX pEAJH3aUAA  BXOJHBIX
cinydaHbIX (QyHKIud  X; (t) w/mnm fj (t) HA COOTBETCTBYIOIIME BXOIbI HCCIEAYEMOMU
cucteMbl (WM ee Mozaenu). Ha Kaxaplii U3 BXOJOB CHCTEMBI MPU OJAHOM HCIIBITAHUU
JOoJKHA OBITH TOJIaHa OJIHA peaju3alyds BXOJHOTO BO3MYIICHHS, MPU STOM Oymer
MOJIyYeHa pealu3alus KaxJ0oll M3 BBIXOJHBIX KOOpPAMHAT. MHOTOKpParHO IOBTOPSS
MOO0HBIE MCHBITAHUS, MOJNYYaloT JUIsl KaXJAOW M3 BBIXOJIHBIX KOOPJIUHAT COBOKYITHOCTD
peanu3anuid. 3areM MyTeM CTAaTUCTUYECKOM OO0pabOTKM TOMYyYEeHHBIX pE3yJIbTAaTOB
ONPEACNSAIOT 3aKOHBI  PACHPEACIICHUS  BBIXOJHBIX KOOPAWHAT WM  OTJCIbHBIC
XapaKTEPUCTUKU 3TUX 3aKOHOB. /[ BOCIPOU3BENECHUS M BBOAA BXOJHBIX BO3MYILICHHUI
HapsAy C MCIIOJIb30BAaHUEM pEabHBIX 3allMCel UX peanu3aluil MpuMeHsieTcs: Pu3nyeckoe
WJIM MaTEeMaTU4YeCKOe MOJCIIMPOBAHKE CITydyalHbIX QYyHKIMHN 1 mapameTpoB. C 3TOH 1ETbI0
CO3/1aHO OOJIBIIIOE YMCIIO Pa3HOOOPA3HBIX JATUYMKOB CIYYAWHBIX (DYHKIMA U CITyHdalHBIX

BEJIMYMH, a TakXKe Mporpamm (JaTyukoB) s moixydeHuss Ha DBM mocnenoBarenbHOCTH



MICEBAOCIyYallHbIX YUCEI, HA OCHOBE KOTOPBIX CHUHTE3UPYIOTCS peaM3allly CIydailHbIX
bynkuuii. OueBugHBIMU JOcTOMHCTBaMU MCU SBISIIOTCS yHUBEPCAIBHOCTh U ITPOCTOTA.

Meton MoxeT OBbITh HCHOJB30BaH MPUMEHUTEIBHO K JIIOOBIM HEJTWHEUHBIM
CUCTEMaM, IPUYEM CJIOKHOCTh BBIUYMCIUTEIBHON CXEMbl METOIa HE 3aBUCUT OT
CIIOKHOCTU OOBEKTa HCCIeq0BaHUs. MeToa JOMyCKaeT HCIOJIb30BAHUE HE TOJIBKO
MaTEeMaTUYECKUX MOJENIE CUCTEM, HO TAKXKE W IMOIYHATyPHBIX MOJENIEH, COIepix alux
OTJCNIbHBIC OJIOKM peaibHOM CUCTEeMbl. B mpuHIUIIE METOI MOXET OBbITh peaJn30BaH
HEMOCPEJCTBEHHO Ha CaMOM CHUCTEME, €CJIU TOJIbKO TEXHUYECKH BO3MOXHBI BBOJ
CIIyYallHbIX BO3MYILIECHUM B CHUCTEMY M H3MepeHue €€ mnapameTpoB. s anpuopHo
M3BECTHOUM (Miu paHee pazpaboranHoil) MM wuccnenoBanue cucteMbl Ha ocHoBe MCU
CTPOUTCS IO TUIIOBOM BBIYUCIIUTEIILHON CXEME.

B Ta6n. 4.1 u 4.2 npuBeneHsl 3aBUCUMOCTH TPeOyeMOTro 4ucia UCIbITaHud N OT
3a/IaHHBIX JIOBEPUTEIBHBIX BEPOSITHOCTEN O U 0, M OTHOCHUTEJIBHBIX OTKJIIOHEHUM Vi U Va.
OTHOCUTEIIbHBIE OTKJIIOHEHHUS Vi U V> ONPENEIIOT TOYHOCTh MOJYUYEHHBIX PE3yJIbTaToOB, a
JIOBEPUTEIIbHBIE BEPOSITHOCTA 01 U O - UX HAJIEKHOCTb.

Tabnuua 4.1. Tpebyemoe uncio ucnbiTanuit Ajist onpeneneHus MOXK

a, 0,2 0,15 0,10 0,05 0,01
0,5 18 31 70 231 7000
0,7 27 47 108 431 10800
0,8 41 73 164 651 16400
0,9 68 121 272 1090 27200

Tabnuua 4.2. Tpebyemoe 4iCIIO UCTIBITAHUH JJIsI ONIPEICICHUS TUCTICPCUN

a, v 0,2 0,15 0,10 0,05 0,01
0,5 37 63 141 563 14000
0,7 55 95 217 863 21600
0,8 83 147 239 1300 32800
0,9 137 243 545 2180 54400

W3 tabnui BUJHO, YTO ¢ POCTOM TPeOOBAHUN TOYHOCTH U HAJIEKHOCTU PE3YIIbTATOB
HEO0OXOIMMOE YHCIIO HUCIIBITAHUN pe3ko Bo3pacTaeT. IIpu 3ToM moBbilieHUE TpeOOoBaHUMI
HAJIe)KHOCTH BEJET K MEHee OBICTPOMY pPOCTYy HEOOXOJUMOTO 4YHCIia HCIBITAaHUM, YeM

noBelllieHHe TpeOoBaHUM K ToyHOCTH. [loaToMy MCU Moxer OBITh NpPaKTUYECKU



UCIOJIb30BaH TOJBKO B TEX CIydasix, Korjga TpeOyeTcs MOIyduTh TOUHOCTH nopsaka (15...
20)%. W numbs B €AMHUYHBIX CIydasX, KOrjga TpeOyeTcs MOJYy4YUTh BBICOKYIO TOYHOCTD,
MOYKHO MPUMEHUTH 3TOT METOJ MpPU OYEHb OOJILIIOM 4YHcie uchbiTanuil. Kpome Toro,
CJIEyeT Y4YMTBIBATh, YTO C YBEJIWYEHHEM YHCIIA HCIBITAHUN U B LEIOM BPEMEHHU
BBIYMCIICHUN PACTyT MHCTPYMEHTAIbHbIE OMIMOKH, KOTOPbIE B HEKOTOPHIX CIydasiX MOTYT

pUBECTHU K Hetenecoobpaznoctu MCH.

TEMA 7 CHEIHUAJIBHBIE D KOHOMUNKO-MATEMATHYECKHUE MOJIEJIN
1. DKOHOMHMKO-MaTeMaTHuueCcKas MOJC/Ib MEXKOTPACIEBOro OagaHca

2. AHanu3 SKOHOMHUYECKUX MOKa3areyield Ha OCHOBE MEXOTPACIEBOro 0ajgaHca

1. JKOHOMHKO-MaTeMaTHYECKAsI MO/IeJIb MEKOTPAacCJIeBoro dajaHca

Me:xkoTpacaeBoii  6ananc (MObB, wmogeab «3aTpaTbl-BbINMYCK», METOJ

«33TpaTLI—BbIIIyCK») — 9KOHOMMKO-MAaT€MaTHn4€CKast OasrancoBas MOAECJIb,

XapakTepHU3yIollasi MEXKOTpacieBble MPOU3BOACTBEHHbIE B3aUMOCBA3HM B JKOHOMUKE
CTpaHbl. XapaKTepU3yeT CBSI3U MEXKIy BBITYCKOM MPOAYKIMA B OMHOH OTpacid Hu
3aTparaMu, PacXxol0BaHUEM MPOIYKIIUU BCEX YUACTBYIOIIMX OTPACIICH, HEOOXOIUMBIM LIS
o0ecriedeHnsi 3TOro BbIMycKa. MexoTpacieBoll OalxaHC COCTaBISETCS B JCHEXKHOH U
HaTypaJbHOU (popmax.

Teopernueckue OCHOBBI MEXKOTpacieBOro OajaHca Hayan paspadarbiBarh B. B.

JleonTeeB, yuach B bepauHckoMm yHuBepcutere[l]. CokpallleHHBbId TE€PEBOA  €ro

OpPUTMHAJIBHOW CTaTbU TOA Ha3BaHueM «bananc Hapoonozo xozsiucmea CCCPy»

ommyonukoBa xkypHan «llimanoBoe xo3saiictBo» B Ne 12 3a 1925 roa[2][3]. B atoii pabote
JleonTheB TOKa3zad, 4YTO KOA(DPUIMEHTHI, BBIPAKAIOIIME CBSI3U MEXIY OTpaciasiMu
HKOHOMMKH, TOCTATOYHO CTAOUIIBLHBI M UX MOXKHO ITPOTHO3UPOBATH[4].

B 1930-e¢ rogsl JIeoHThEB NPUMEHUIT METOJ AHAIN3a MEKOTPACIEBBIX CBS3EU C
MpUBJICYCHUEM ammnapara JWHEWHOW anreOpbl s uccieaoBaHusi 3koHomuku CIIIA.
Merton cran u3BECTEH MO HA3BAaHUEM «3aTparbl — BBITYCK». Bo BpeMst BTopoii MmupoBou
BOWHBI pa3paboTraHHasi JICOHTHEBBIM MaTpulla «3aTpaTbl — BBIMYCK» JJIsI SKOHOMHKHU

I'epmannu ciyxuia ais Beioopa neneit BBC CILIA[S]. Ananornunsiii 6ananc gist CCCP,


https://ru.wikipedia.org/wiki/%D0%9C%D0%B5%D0%B6%D0%BE%D1%82%D1%80%D0%B0%D1%81%D0%BB%D0%B5%D0%B2%D0%BE%D0%B9_%D0%B1%D0%B0%D0%BB%D0%B0%D0%BD%D1%81#cite_note-5
https://ru.wikipedia.org/wiki/%D0%92%D1%82%D0%BE%D1%80%D0%B0%D1%8F_%D0%BC%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D1%8F_%D0%B2%D0%BE%D0%B9%D0%BD%D0%B0
https://ru.wikipedia.org/wiki/%D0%92%D1%82%D0%BE%D1%80%D0%B0%D1%8F_%D0%BC%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D1%8F_%D0%B2%D0%BE%D0%B9%D0%BD%D0%B0
https://ru.wikipedia.org/wiki/%D0%A1%D0%A8%D0%90
https://ru.wikipedia.org/wiki/%D0%9B%D0%B8%D0%BD%D0%B5%D0%B9%D0%BD%D0%B0%D1%8F_%D0%B0%D0%BB%D0%B3%D0%B5%D0%B1%D1%80%D0%B0
https://ru.wikipedia.org/wiki/%D0%9C%D0%B5%D0%B6%D0%BE%D1%82%D1%80%D0%B0%D1%81%D0%BB%D0%B5%D0%B2%D0%BE%D0%B9_%D0%B1%D0%B0%D0%BB%D0%B0%D0%BD%D1%81#cite_note-.D0.A4.D0.98-4
https://ru.wikipedia.org/wiki/%D0%9E%D1%82%D1%80%D0%B0%D1%81%D0%BB%D1%8C_%D1%8D%D0%BA%D0%BE%D0%BD%D0%BE%D0%BC%D0%B8%D0%BA%D0%B8
https://ru.wikipedia.org/wiki/%D0%9E%D1%82%D1%80%D0%B0%D1%81%D0%BB%D1%8C_%D1%8D%D0%BA%D0%BE%D0%BD%D0%BE%D0%BC%D0%B8%D0%BA%D0%B8
https://ru.wikipedia.org/wiki/%D0%9C%D0%B5%D0%B6%D0%BE%D1%82%D1%80%D0%B0%D1%81%D0%BB%D0%B5%D0%B2%D0%BE%D0%B9_%D0%B1%D0%B0%D0%BB%D0%B0%D0%BD%D1%81#cite_note-3
https://ru.wikipedia.org/wiki/%D0%9C%D0%B5%D0%B6%D0%BE%D1%82%D1%80%D0%B0%D1%81%D0%BB%D0%B5%D0%B2%D0%BE%D0%B9_%D0%B1%D0%B0%D0%BB%D0%B0%D0%BD%D1%81#cite_note-2
https://ru.wikipedia.org/wiki/%D0%AD%D0%BA%D0%BE%D0%BD%D0%BE%D0%BC%D0%B8%D1%81%D1%82_(%D0%B6%D1%83%D1%80%D0%BD%D0%B0%D0%BB,_%D0%A0%D0%BE%D1%81%D1%81%D0%B8%D1%8F)
https://ru.wikipedia.org/wiki/%D0%9C%D0%B5%D0%B6%D0%BE%D1%82%D1%80%D0%B0%D1%81%D0%BB%D0%B5%D0%B2%D0%BE%D0%B9_%D0%B1%D0%B0%D0%BB%D0%B0%D0%BD%D1%81#cite_note-1
https://ru.wikipedia.org/wiki/%D0%91%D0%B5%D1%80%D0%BB%D0%B8%D0%BD%D1%81%D0%BA%D0%B8%D0%B9_%D1%83%D0%BD%D0%B8%D0%B2%D0%B5%D1%80%D1%81%D0%B8%D1%82%D0%B5%D1%82
https://ru.wikipedia.org/wiki/%D0%9B%D0%B5%D0%BE%D0%BD%D1%82%D1%8C%D0%B5%D0%B2,_%D0%92%D0%B0%D1%81%D0%B8%D0%BB%D0%B8%D0%B9_%D0%92%D0%B0%D1%81%D0%B8%D0%BB%D1%8C%D0%B5%D0%B2%D0%B8%D1%87
https://ru.wikipedia.org/wiki/%D0%9B%D0%B5%D0%BE%D0%BD%D1%82%D1%8C%D0%B5%D0%B2,_%D0%92%D0%B0%D1%81%D0%B8%D0%BB%D0%B8%D0%B9_%D0%92%D0%B0%D1%81%D0%B8%D0%BB%D1%8C%D0%B5%D0%B2%D0%B8%D1%87
https://ru.wikipedia.org/w/index.php?title=%D0%91%D0%B0%D0%BB%D0%B0%D0%BD%D1%81%D0%BE%D0%B2%D0%B0%D1%8F_%D0%BC%D0%BE%D0%B4%D0%B5%D0%BB%D1%8C&action=edit&redlink=1

pa3paboranHbiii JIeoHThEBBIM, Hcmonb30Baics BracTsasmMu CIIA mms npuHATHS pemieHus
00 00bE€Max U CTPYKTYpE JICHI-JIM3A.

3a 1959 ron LCY CCCP cwiamu OT/Aella MEXOTpacieBoro OamaHca Moj

pykoBoactBoM M. P Diigenbmana pa3pa0oTanio TMepBbIH B MHUPE  OTYETHBIN
MEXKOTPACIICBOM OaJlaHC B HATypaJbHOM BbIpakeHUHW (1o 157 mpomykram) U OTYETHBIM
MEXOTPACJIeBOi OalaHC B CTOMMOCTHOM BbIpaxkeHuu (mo 83 orpacmsam)[6]. Xots
MOCJEeHUNA W3 HUX W ObLI 4YacTUyHO omnyonukoBad B 1961 1.[7], momHOCTBIO Tpu(
cekpeTHocTH Oyner cHAT Juiib B 2008 1.[8] DTo HEe MOIIO HE OKa3aTh HETaTUBHOIO
BIIMSHUSL HAa Pa3BEpPTHIBAHUE MPUKIAIHBIX pabOT B IMEHTPAIbHBIX IUTAHOBBIX OpraHax

(I'ocninane u T'ochKOHOMCOBETE) M WX HAay4dHbIX oOpranuzanusx. l[lepBble IUIaHOBbBIE

MEKOTpaciieBble OalaHChl B CTOMMOCTHOM U HAaTypPajJbHOM BBIPAXKEHUU ObLIU MOCTPOCHBI
B 1962 1. Jlanee paGoTbl ObUTH pacpOCTpaHEHbl Ha pecnyOnuKu U peruonsl. [1o naHHbIM
3a 1966 1., Hapsay C OTYETHBIM MEXKOTPACIEBBIM OajlaHCOM HApPOAHOTO XO35HUCTBA
CCCP[9], 6ananchl ObLTH TOCTPOEHBI TI0 BCEM COIO3HBIM PECIyOIHKaM U SKOHOMUYECKUM
parionam PCOCP. CoBeTckuMH y4YeHBIMH ObUIM CO3[@HBI 3aJ€JIbl Jisi 0OoJiee IIMPOKOTO
MPUMEHEHUSI MEKOTPACIEBBIX MoJieel (B TOM YUCIe JUHAMUYECKUX, ONTUMU3AIUOHHBIX,
HATYpaJIbHO-CTOMMOCTHBIX, MEXPETHOHANBHBIX U J1p.). B 1968 romy 3a paspaboTky

IUTAHOBBIX M OTUETHBIX MEXOTpacieBbIXx OanancoB rpymnme yuéusix (A. H. Edumoy, 3. b.

Epmosy, ®. H. Knousory, C. C. Illatanuny, 3. ®. bapanosy, JI. E. Munny, B. B.

Koccogy, JI. §. beppu, M. P. Diinensmany) Oblia npucysxieHa ['ocynapcTBeHHas pemMus

CCCP, a A. I’ I'panbepry — npemus JIeHMHCKOTO KoMcoMona[10].

B 1970—1980-x romax B CCCP Ha OCHOBE MaHHBIX MEXKOTPACIEBHIX OAJaHCOB

pa3pabarbiBauch O0Jiee CIOXKHBIE MEXKOTPACIEBBIE MOJEIN U MOJCIbHBIC KOMILJIEKCHI,
KOTOPBIE HMCIOIh30BAINCH B MPOTHO3HBIX PacyeTaX W YaCTUYHO BXOAWIA B TEXHOJOTHIO
HAPOIHOXO3SIICTBEHHOTO TIAHUPOBAHUS:

[Tpu3HaBasi, 4TO MO PAAY HAMPABICHUH COBETCKHE MEKOTPACIICBBIC MCCIICIOBAHUS
3aHUMAJIM JIOCTOMHOE MECTO B MHUpPOBOUW Hayke[12], JICOHThEB OTYETIMBO MOHUMAJ, YTO
TEOPETUIECKUE pa3paOdOTKH COBETCKUX YUEHBIX HE HAXOMST MPAKTHUECKOTO MPUMEHECHHS B
peaqbHON SKOHOMHKE, TJAC BCE PCIICHHWS MPUHUMAIUCh HMCXOAS W3 TOJUTHYCCKOU
KOHBIOHKTYPHI:

[Tepssiit B moctcoBeTckoi Poccuu onbIT hopMupoBanus 0a30BbIX TAONHUIL «3aTPaThl

—BbITyCcK» yxke no meroponornu CHC-93, Ho eme B OKOHX, otHocutces k 1995 r, korna


https://ru.wikipedia.org/wiki/%D0%9C%D0%B5%D0%B6%D0%BE%D1%82%D1%80%D0%B0%D1%81%D0%BB%D0%B5%D0%B2%D0%BE%D0%B9_%D0%B1%D0%B0%D0%BB%D0%B0%D0%BD%D1%81#cite_note-12
https://ru.wikipedia.org/wiki/%D0%9C%D0%B5%D0%B6%D0%BE%D1%82%D1%80%D0%B0%D1%81%D0%BB%D0%B5%D0%B2%D0%BE%D0%B9_%D0%B1%D0%B0%D0%BB%D0%B0%D0%BD%D1%81#cite_note-10
https://ru.wikipedia.org/wiki/%D0%9F%D1%80%D0%B5%D0%BC%D0%B8%D1%8F_%D0%9B%D0%B5%D0%BD%D0%B8%D0%BD%D1%81%D0%BA%D0%BE%D0%B3%D0%BE_%D0%BA%D0%BE%D0%BC%D1%81%D0%BE%D0%BC%D0%BE%D0%BB%D0%B0
https://ru.wikipedia.org/wiki/%D0%93%D1%80%D0%B0%D0%BD%D0%B1%D0%B5%D1%80%D0%B3,_%D0%90%D0%BB%D0%B5%D0%BA%D1%81%D0%B0%D0%BD%D0%B4%D1%80_%D0%93%D1%80%D0%B8%D0%B3%D0%BE%D1%80%D1%8C%D0%B5%D0%B2%D0%B8%D1%87
https://ru.wikipedia.org/wiki/%D0%93%D0%BE%D1%81%D1%83%D0%B4%D0%B0%D1%80%D1%81%D1%82%D0%B2%D0%B5%D0%BD%D0%BD%D0%B0%D1%8F_%D0%BF%D1%80%D0%B5%D0%BC%D0%B8%D1%8F_%D0%A1%D0%A1%D0%A1%D0%A0
https://ru.wikipedia.org/wiki/%D0%93%D0%BE%D1%81%D1%83%D0%B4%D0%B0%D1%80%D1%81%D1%82%D0%B2%D0%B5%D0%BD%D0%BD%D0%B0%D1%8F_%D0%BF%D1%80%D0%B5%D0%BC%D0%B8%D1%8F_%D0%A1%D0%A1%D0%A1%D0%A0
https://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D1%81%D1%81%D0%BE%D0%B2,_%D0%92%D0%BB%D0%B0%D0%B4%D0%B8%D0%BC%D0%B8%D1%80_%D0%92%D0%B8%D0%BA%D1%82%D0%BE%D1%80%D0%BE%D0%B2%D0%B8%D1%87
https://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D1%81%D1%81%D0%BE%D0%B2,_%D0%92%D0%BB%D0%B0%D0%B4%D0%B8%D0%BC%D0%B8%D1%80_%D0%92%D0%B8%D0%BA%D1%82%D0%BE%D1%80%D0%BE%D0%B2%D0%B8%D1%87
https://ru.wikipedia.org/wiki/%D0%9C%D0%B8%D0%BD%D1%86,_%D0%9B%D0%B5%D0%B2_%D0%95%D1%84%D0%B8%D0%BC%D0%BE%D0%B2%D0%B8%D1%87
https://ru.wikipedia.org/wiki/%D0%A8%D0%B0%D1%82%D0%B0%D0%BB%D0%B8%D0%BD,_%D0%A1%D1%82%D0%B0%D0%BD%D0%B8%D1%81%D0%BB%D0%B0%D0%B2_%D0%A1%D0%B5%D1%80%D0%B3%D0%B5%D0%B5%D0%B2%D0%B8%D1%87
https://ru.wikipedia.org/wiki/%D0%9A%D0%BB%D0%BE%D1%86%D0%B2%D0%BE%D0%B3,_%D0%A4%D0%B5%D0%BB%D0%B8%D0%BA%D1%81_%D0%9D%D0%B0%D1%83%D0%BC%D0%BE%D0%B2%D0%B8%D1%87
https://ru.wikipedia.org/wiki/%D0%95%D1%84%D0%B8%D0%BC%D0%BE%D0%B2,_%D0%90%D0%BD%D0%B0%D1%82%D0%BE%D0%BB%D0%B8%D0%B9_%D0%9D%D0%B8%D0%BA%D0%BE%D0%BB%D0%B0%D0%B5%D0%B2%D0%B8%D1%87
https://ru.wikipedia.org/wiki/%D0%9C%D0%B5%D0%B6%D0%BE%D1%82%D1%80%D0%B0%D1%81%D0%BB%D0%B5%D0%B2%D0%BE%D0%B9_%D0%B1%D0%B0%D0%BB%D0%B0%D0%BD%D1%81#cite_note-9
https://ru.wikipedia.org/w/index.php?title=%D0%93%D0%BE%D1%81%D1%8D%D0%BA%D0%BE%D0%BD%D0%BE%D0%BC%D1%81%D0%BE%D0%B2%D0%B5%D1%82&action=edit&redlink=1
https://ru.wikipedia.org/wiki/%D0%93%D0%BE%D1%81%D0%BF%D0%BB%D0%B0%D0%BD
https://ru.wikipedia.org/wiki/%D0%9C%D0%B5%D0%B6%D0%BE%D1%82%D1%80%D0%B0%D1%81%D0%BB%D0%B5%D0%B2%D0%BE%D0%B9_%D0%B1%D0%B0%D0%BB%D0%B0%D0%BD%D1%81#cite_note-8
https://ru.wikipedia.org/wiki/%D0%9C%D0%B5%D0%B6%D0%BE%D1%82%D1%80%D0%B0%D1%81%D0%BB%D0%B5%D0%B2%D0%BE%D0%B9_%D0%B1%D0%B0%D0%BB%D0%B0%D0%BD%D1%81#cite_note-7
https://ru.wikipedia.org/wiki/%D0%9C%D0%B5%D0%B6%D0%BE%D1%82%D1%80%D0%B0%D1%81%D0%BB%D0%B5%D0%B2%D0%BE%D0%B9_%D0%B1%D0%B0%D0%BB%D0%B0%D0%BD%D1%81#cite_note-6
https://ru.wikipedia.org/wiki/%D0%A6%D0%A1%D0%A3_%D0%A1%D0%A1%D0%A1%D0%A0
https://ru.wikipedia.org/wiki/%D0%9B%D0%B5%D0%BD%D0%B4-%D0%BB%D0%B8%D0%B7

no HacrosHuio . M. VYpuncona T'ockomcrar Poccum paspaboran ux mo 220 orpacism
MEePEXOTHON SKOHOMHUKHM C BbICOKOM uHmsauueit. IloaroroBiaeHHbI i myOIuKaIuu
BapuaHT 1o 110 oTpacnsiM Tak U HE YBUJEI CBET U3-3a Bo3paxeHui Munoboponsl. Ha ero
6aze misa 1998—2006 rr. T'ockomcrarom u 3ateM Poccrarom myOnMMKOBANIHCh KpaTKHE
TaOJIUIBI PECYPCOB U UCIIOIB30BaHUS TOBAPOB M YCIyT (10 24 BUaM TOBAPOB U YCIIYT).

K xonmy 2015 1. Poccrar pazpabdoran u 30 mapra 2017 . BriepBbie OIMyOIUKOBAT
JeTaIN3UPOBaHHbIE 0a30BbIe TAOIHIIBI «3aTPaThI-BhITyCK» 3a 2011 1. (TabauIsl pecypcoB
U ucnojp3oBaHus s 178 orpacneir u 248 mOpPOAYKTOB, CUMMETPUUHBIE TaOJIULIbI
«3aTpaThI-BBITYCK» s 126 mpomykToB)[14] u TaOmUIBI pecypcoB W MCIOJIB30BAHUS 3a
2014 . (ay1s1 59 otpacineit u 59 TPOIYKTOB)

PaccMoTpum HauOosiee TPOCTOM BapUaHT MEXOTPACIEBOro OaaHca, KOTOPYIO
HA3bIBAIOT MOJIENIBIO «3aTPaThI-BBITYCK». AHAIIU3 MOJEIH «3aTPaThI-BBITYCK» CBOAMUTCS K
COCTAaBJICHUIO M PEIICHUIO CUCTEMbl JIMHEHHBIX aareOpandyecKux ypaBHEHUH, B KOTOPBIX
napamMeTpaMu SBISIOTCS KOd(DPUIIMEHTHI 3aTpaT Ha MPOW3BOACTBO mpomaykiuu. [lycTs
BECh IPOU3BOJCTBEHHBIM CEKTOP HApPOAHOTO XO3SMCTBA MOAPA3AEISIETCA HA  «UHUCTBIX
oTpaciei». «Hucras orpacib» - 3TO YCIOBHOE IMOHSATUE — HEKOTOpas 4acThb XO3sICTBa,
Oojee wWiIM MeHee IleJibHasA, HampuMep, SHEPreThKa, MAIIUHOCTPOCHHUE, CEJIbCKOEe
xo3stiicTBO. Ilycth Xij, - 00bEM IPOIYKIIMK OTPACIH 1, PACXOyEMBIN B OTPACIIH J;

Xi - 00b€M MPOU3BOJCTBA OTPACIU 1 3a JIAHHBIA NPOMEXKYTOK BpEMEHU (Tak
Ha3bIBa€MbIN BaJOBBIN BBIMTYCK MPOAYKIUH 1);

Yi - 00béM moTpebseHus MPOAYKIMH OTpPacid B HEMPOU3BOACTBEHHOU cdepe
(00BbEM KOHEYHOTO TTOTPEOIICHNUS );

7 - yCIIOBHO YMCTas MPOIYKIIUS, KOTOpasi BKIIOYAET OIUIATy TPYHAa, YUCTBIA JTOXOH U
aMmopTu3anuio. EAMHUIBI W3MEpeHHs BCEX YKa3aHHBIX BEJIWYUH MOTYT OBITh WIH
HATypaJIbHBIMH (KyOOMETpHI, KWJIOTPAMMBI, MITyKA W T. 1.) WM CTOUMOCTHBIMU. B
3aBUCUMOCTH OT 3TOr0 PAa3IMYalOT HaTypalbHbIA M CTOMMOCTHOW MEXOTpaciieBble
Oanancel. Hike Oyaem paccmaTpuBaTh CTOMMOCTHOM OajiaHc.

B Tabn. 3.1 mpeacTaBneHa TpPUHIMITHAMBHAS CXeMa MeXXOTpacjieBoro OasiaHca B
CTOMMOCTHOM BbIpa>keHHUW. PaccmarpuBasi cxemy 0OasiaHca 1o cTo/611amM, MO>KHO 3aMeTUTh,
YTO WTOT MaTepHalbHBIX 3aTpar JH000H IOTpPeO/ISoIier 0Tpac/jii U e€ YCJI0OBHO UMCTOMN
MPOAYKLMU paBeH BaJ0BOM MPOAYKLWU 3TOM OTpac/iv. JJaHHBIM BbIBOJ, MOKHO 3alucaTh B

BUje COOTHOILIIeHUA:


https://ru.wikipedia.org/wiki/%D0%9C%D0%B5%D0%B6%D0%BE%D1%82%D1%80%D0%B0%D1%81%D0%BB%D0%B5%D0%B2%D0%BE%D0%B9_%D0%B1%D0%B0%D0%BB%D0%B0%D0%BD%D1%81#cite_note-14
https://ru.wikipedia.org/wiki/%D0%A4%D0%B5%D0%B4%D0%B5%D1%80%D0%B0%D0%BB%D1%8C%D0%BD%D0%B0%D1%8F_%D1%81%D0%BB%D1%83%D0%B6%D0%B1%D0%B0_%D0%B3%D0%BE%D1%81%D1%83%D0%B4%D0%B0%D1%80%D1%81%D1%82%D0%B2%D0%B5%D0%BD%D0%BD%D0%BE%D0%B9_%D1%81%D1%82%D0%B0%D1%82%D0%B8%D1%81%D1%82%D0%B8%D0%BA%D0%B8
https://ru.wikipedia.org/wiki/%D0%A4%D0%B5%D0%B4%D0%B5%D1%80%D0%B0%D0%BB%D1%8C%D0%BD%D0%B0%D1%8F_%D1%81%D0%BB%D1%83%D0%B6%D0%B1%D0%B0_%D0%B3%D0%BE%D1%81%D1%83%D0%B4%D0%B0%D1%80%D1%81%D1%82%D0%B2%D0%B5%D0%BD%D0%BD%D0%BE%D0%B9_%D1%81%D1%82%D0%B0%D1%82%D0%B8%D1%81%D1%82%D0%B8%D0%BA%D0%B8
https://ru.wikipedia.org/wiki/%D0%A3%D1%80%D0%B8%D0%BD%D1%81%D0%BE%D0%BD,_%D0%AF%D0%BA%D0%BE%D0%B2_%D0%9C%D0%BE%D0%B8%D1%81%D0%B5%D0%B5%D0%B2%D0%B8%D1%87

X, = Z-‘»‘;; +Z,, j=L..n.

HamomHMM, UTO Be/iMUMHA YCJIOBHO YMCTOM TIPOAYKUMM | 7Z paBHA CyMMme

aMOpTU3alluM, OI/IaThl TpyJa M uyMcToro jgoxoza otpaciu j. CootHoieHue (3.1)

OXBaTbIBaeT CUCTEMY W3 N ypaBHEHHWM, OTPa’KarolUX CTOMMOCTHOM COCTaB MPOAYKLIUU

BCeX OTpacjell MarepuanbHOW cdepbl. PaccmaTtpuBasi cxemy MOB 1o crtpokam [jis

K&)K,E[Oﬁ HPOI/IBBO,Z[HH_IEI‘/JI 0Tpacd/ii, OTMETHUM, UYTO Ba/JIOBad IIPOAYKIHA TOW WM HHOH

OTpac/ii paBHa CyMMe MaTepUasbHBIX 3aTpaT MOTPeOSIONMX e€ TTPOAYKIIUI0 OTpaciel 1

KOHEUHOU MPOAYKIMY JaHHOW OTPaC/IU:

n
X, = Z.’CU +Y,, i=1..n.
=

IIpousBogsmmie Totpebtonme orpacu KoHeuHbII1 Banossrii
OTpaciIn TIPOJYKT OpPOJYKT
1 2 W
]' Y'll ‘X’IZ /X 1n Yl Xl
2 X, X, Xy, Y, X,
n )(nl ‘an X’nn Yn )(n
VcmoBHO " "
YyucTas A Z, Z, X, =) X,
HPOIYKIA =l =
Banosoii Y Y ¥ Z": Y z": X
1 2 n P i
MPOIYKT P =

®opmyna (3.2) ONMCHIBAET CHCTEMY H3 N ypPaBHEHWM, KOTOPbIE HA3bIBAKOTCS

YPAaBHEHUSIMU PACHPEACIIEHUS] MPOAYKLUHUH OTPACIEN MATEPHATBHOIO MPOM3BOJCTBA 10

HaITpaBJICHUAM HCIIOJIb30BaHMA. banancoBslit XapaKkTep T3,6JII/II_IBI BbIPAXKacTCsAa B TOM, 4YTO

ZIXI :Zl X, Zly; :Zl z,.
i= J= i= Jj=



Ko3¢ppuumentsl npaMbIx MarepuadbHbIX 3aTpar. OCHOBY 3KOHOMHKO-
Marematudecko mMoaenu MODB cocraBiseT TEXHOJOTHYecKash Marpulla MpsIMBIX 3aTpar
Aij. KoapduuueHT npsiMbIXx MaTepuagbHbIX 3aTpar ajj MOKa3bIBAET, CKOJIBKO HEOOXOAMMO
SMHUI] MPOAYKIIUH OTPACIH 1 JJIS IPOM3BOACTBA €IUHMIIBI IPOAYKIIMH OTPACIH j, €CIU

YUUTBIBATH TOJIBKO IIPAMBIC 3aTPAaThI:

a, :xy.fXj., i,j=1...,n.

i

Beeaém nBa BaXKHBIX IIPEATIONOKEHISI, HEOOXOANMBIX I paCCMOTPEHHS MOJIe-
m JleonTreBa: 1) CIOKUBIIYIOCS TEXHOIOTUIO IIPON3BOACTBA CYNTAEM HEM3MEHHOI,
TOrAa MaTpuiia A4 = (a,)OCTOSHHA; 2) IOCTYIMPYeM CBOMCTBO JIMHEHHOCTH CYIIE-

CTBYIOLIUX TE€XHOJIOTHIi — JUUIA BBIITYCKA OTPACIBIO j JHO00ro 00hEMa MPOMYKIIN X |

HGOﬁXO,[[IIMO 3aTpaTUTh IPOAYKIMMIO OTpacIl i B KOIHYECTBE a; - X T.€. MarTe-

jo2
PHAIBHBIC H3ACPKKH IIPOITOPIIOHATIEHDI DﬁLéMy HpOHBBOIlHMDﬁ IIPOOYKIINH:

Xy, =a, X, (3.4)
IToxcraimsist BeIpakeHue (3.4) B 6anaHcoBoe cooTHoIIeHHe (3.2), noiryuaem
X, =>a, X, +Y,, (3.5)
f=1
WM B MATpUUIHOI hopme
X=AX+Y. (3.6)

C MoMOUIBIO ATOI MOAEIH MOKHO BBIIIOIHSTE TPH BHJIA INTAHOBBIX PacuETOB:
a) 3aj1aBas JUI KasKJ10ii 0OTpacii BEJIMYNHBI BaIOBOI IpoayKimn (X, ), MOMXKHO
Olpele/InTh 00BEMBI KOHEYHOI IIPOAYKITNN Kax,10il oTpaciu (Y, ):
Y=(E-A) - X; 3.7
0) 3amaBas BeJIMUMHBI KOHEYHOIT IPOIYKITNI BceX oTpacieii (Y,), MOXHO oIpe-
Je/INTh BeINYUHBI BATOBOH MPOXYKIHN Kax 1ol otpacan (X)) :
X=(E-A)" - Y; (3.8)
B) 3ajaBas JUIi psja oTpacieii BeJIMYHHBI BAJOBOIl IIPOXYKIINK, a JUIA BCeX OC-
TATBHBIX OoTpacieil — 00bEMBI KOHEUHOH MPOAYKIHH, MOKHO HANTH BEIIMYHHBEI KO-
HEUYHOIT IPOAYKIMU IIEPBLIX oTpacieil 1 06 BEMBI BAIOBOI IIPOYKIIUI BTOPHIX.
B dpopmynax (3.7) n (3.8) cumBon £ oGo3HauaeT eIMHIYHYIO MaTpHILy pa3Mepa
n ., a BeIpaxkeHune (E—A)™' - marpuiy, obpatayio Matpune (E —A) . Ecim onpeste-

TUTTL MAThUIILE (F — A e nanetl Hvimin T @ ATa MATHhUITA HeRETNOKE TTATIITad  TO OVa

IIpumep [anbl k03PPUIMEHTHI NPSAMBIX 3aTpar a j U KOHEYHBIA MPOAYKT Y IS
TPEXOTPACIEBON SIKOHOMUYECKONU CUCTEMBI:

0,3 0,1 0,4 200
A=| 02 0,5 0,0 |, Y= 100

0,3 0,1 0,2 300



Tpebyemcsa onpedenumn:

1) k03P PULIMEHTHI MONTHBIX 3aTPAT; BEKTOP BAJIOBOT'O BBIMYCKA;

2) MEXKOTpacieBble MOCTABKU MPOAYKIUY;

3) mpoBEpUTH MPOTYKTUBHOCTH MAaTPHUIIBI A ;

4) 3an0JHUTH CXEMY MEXOTPACIEBOro OaaHca.

Jlyist perieHust 3a71a41 BOCTIONb3yeMcsl (PYHKITUSMU AIIEKTPOHHBIX Tadmui Excel.

B 1a6mn. 3.2 nmpuBeaeHbI pe3yabTaThl pacy€TOB MO MEPBBIM TPEM MTyHKTAM 3a/1a4H.

JIist BIuucaeHus: 0OpaTHOM MaTpHIbl HEOOXOIUMO:

BBIICNIUTD UATIA30H SYECK IS PA3MEIICHUS 00paTHOW MaTPUIIHI;

BBECTH JIMAIA30H A4Y€EK, B KOTOPBIX coaepxkutcs marpuua (E - A);

Haxarb knaum CTRL+SHIFT+ENTER.

B stuetiku B6:D8 3anumem snementsl Marpunbl (E-A) . Maccus (E-A) 3aman kak
nuana3oH sueek. Beigenum auanazon B10:D12 ans pa3mernnenust oopaTHoi marpuiibl B =
(E — A) ' u BBeném dopmyny mis seruuciaenuii MOBP (B6:D8). 3arem crenyer Haxarhb
kinaBuiin CTRL+SHIFT+ENTER. Bce anementst MaTpuilbl K03(QQGUIIMEHTOB MOTHBIX
3arpar B HeoTpuuaTenbHbl, CIE0BATEIbHO, MATPULA A TIPOAYKTHUBHA.

2. Beruucnmm BEeKTOp BasloBOTO BhITycka X 1o ¢popmyne X = B*Y.

JI1st yMHOMKEHUS MaTpUL] HEOOXOUMO:

BBIJICJIUThH JUANA30H SYEEK JJI1 pa3MELECHUs PE3yabTara YMHOKEHUS MaTPHILI;

BbIOpaTh Gynkiuio MYMHOX B kareropun Maremaruyeckue;

BBECTH JIMAIIAa30HbI STUYEEK, T7e copepxarcs mMarpulbl B u Y;

HaxkaTb KnaBuiii CTRL+SHIFT+ENTER.

B stueriku G10:G12 3anuiemM 3/1eMeHThbl BeKTOpa KOHEYHOTro mpoAykTa Y. Beigenvm

muariasoH B15:B17 g pa3smelljeHUss BeKTOpa BajIOBOIO BBIMYCKa X, BBIYMC/IAEMOIO I10

dopmyne X =B -Y . 3arem BBoguM opmyay as Beiurcienniin MYMHOX (B10:D12,
G10:G12). Nanee HaxxumaroT kaaBuii CTRL+SHIFT+ENTER.
3. MesxoTpac/ieBble MOCTAaBKU X;i; BBIUKC/ISIOT MO popMysie X = aij* X j

4. 3aroJIHAT CXeMy Me>X0oTpacC/IeBOro OamaHca




3 A 0,2 0,5
4 0,3 0,1 0,2
5
6 0,7 -0,1 -0,4
7 E-A -0,2 0,5 0
8 -0,3 -0,1 0,8
9 1)
10 2,040816 |0,612245 1,020408163 200
B 0,816327  |2,244898 0,408163265 |Y 100
0,867347 10,510204 1,683673469 300
2)
775,5102
X 510,2041
729,5918
3)
232,6531 51,02041 291,8367347
X 155,102 255,102 0
232,6531 51,02041 145,9183673
[TpousBomsimue orpacinu | [lorpedisromnime Koneunsrit Banossiit mpoaykT
oTpaciu MPOJIYKT
1 2 3
1 232,6 |51,0 291,8 1200 775,3
2 155,1 (2550 |0,0 |100 510,1
3 232,6 |51,1 145,9 1300 729,6
YcinoBHO yuctast|155,0 153,1 |291,9 |600
MPOAYKIIUS
BanoBsiil mpoaykT 775,3 1510,1 |729,6 2015

2. AHAJTH3 Y)KOHOMHYECKHUX MoKa3aTelieii Ha 0CHOBe MeKOTpacJeBoro dajanca

K 4uciny BakHEHIIMX aHAIMTUYECKHX BO3MOXXHOCTEM O0ajaHCOBOIO METona
OTHOCUTCSI OIPEACIICHUE MPSAMBIX U IIOJHBIX 3aTpar Tpyda Ha €AUHUIY IPOLYKLUUU U
pa3paboTka Ha 3TOMl OCHOBE OallaHCOBBIX MPOIYKTOBO-TPYAOBbIX Mojeneil. Ilpu sTtom
HUCXOAHOM MOJIEIBbI0 CIY)KUT OTUYETHBIA MEXKIPOAYKTOBBIA OajaHC B HATypaJbHOM

BbIpakeHUU. B oTaenbHON cTpoke Oananca 1aéres pacrpeiesieHrue 3aTpaT )KUBOro Tpyza B



IIPOMU3BOJCTBE BCEX BHUJOB MNpoaykuuu. Ilpenmosaraercs, 4YTO TpPYLOBBIE 3aTpaThl
BBIPAKEHBI B €IMHUIIAX TPY/la OJIMHAKOBOM CTETIEHH CIIOKHOCTH.

[Tycts L j - 3aTparhl KMBOro Tpyna B NMPOM3BOACTBE MPOAYKTA j, X j - 00bEM
IPOM3BOJICTBA 3TOTO MPOAYKTa (BajoBOM BbINYCK). Torga mpsMble 3aTpaThl TpyAa Ha
€IMHUILY TNPOAYKUMH BUAA ] (KOAPGUIMEHT NpSIMOUA TPYAOEMKOCTH) MOXHO 3aJaTh

crenyromiei GopMyIon:

BBeném noHATHE NMOJIHBIX 3aTpaTr TpyAda KaK CyMMBI MPSMBIX 3aTpar )KUBOTO TPyAa U
3aTpar OBEILIECTBIEHHOTO TPYAd, NEPEHECEHHBIX HA NPOAYKT YEPE3 HM3PACXOJOBAHHBIE
cpenctBa mpousBoicTBA. OO003HAYMM BEJIMYMHY IMOJHBIX 3aTpar Tpyla Ha EIUHUILY
npoAykiuu Buaa j uepes T j, Torna npousBeneHus Buja a i - Ti OyayT oTpaxkaThb 3aTpaThl
OBEILLIECTBIEHHOTO Tpyla, MEPEHECEHHOIO Ha E€AMHHUIY MPOAYKTa | uepe3 CPeACTBO
npousBojcTBa 1. bynem mnpeamonarate, 4Tto KOI(DPUIMEHTH TPSIMBIX MaTEepUATbHBIX
3arpar 1 a BbIPAXKEHbI B HATYpaJIbHBIX €AMHMIAX. Torna mojHble TPYIOBBIE 3aTpaThl Ha

SIUHUITY TTPOAYKITNH BUA | (KOADOUIIMEHT MOTHON TPYIOEMKOCTH) OYIyT paBHBI

T. :Zaﬁ. T+t j=L..n

BBeném BeKTOp-CTPOKY KOIPDHUIIMEHTOB TPSIMON TPYyAOEMKOCTU t = (ti, to, ... tn) |
BEKTOP-CTpOKy KkodhdummentoB nonHoit tpynoémkoctu T = (T,, T, ..., Ts). Torma c
MTOMOIITLI0 MAaTPHUIIBl KOA(P(GUIIUEHTOB MPSMBIX MaTepUAbHBIX 3aTpaT A (B HaTypaJlbHOM
BbIpakeHUM) cucreMmy ypaBHeHuil (3.10) MoxkHO nepenucaTb B MATPUYHOM BUJIE

T=T A+t

BEITIOTHUB O4YE€BHIHBIC MAaTPUYHBIE TIPEOOPA30BAHUS C UCTIOIB30BAHUEM CTUHUIHOM
MaTpPHUIIbI
E: T-T-A=T-E-T-A=T(E-A)=t, noaydum cieayrolinee COOTHOIIECHUE JJIs
BEKTOpa KO (PHUIIMEHTOB MOIHON TPYIOEMKOCTH:

T=t - (E—A)" (3.12)



Marpuna (E — A) ~ ' npencrasiaser co6oii Marpuiy Kod(h(QHIMEHTOB MOIHBIX
MaTepHUalIbHbIX 3aTrpaT - B, mostoMmy paBeHCTBO (3.12) MOXHO nepenucarh B BUJIE
T = t . B
(3.13)
O603HauuM yepe3 L BelMYMHY COBOKYITHBIX 3aTpaT >KMBOrO Tpyda MO BCEM BUIaM

MPOAYKITNH, KoTopas ¢ yuétom Gopmyisl (3.9) Oynet paBHa

=

n

L=%L,=>1tX, =X
Jj=1 J=1

Ucnonwiys cootHomenus (3.9) , (3.13) u (3.14), npuxoguMm K CIEAYIOIIEMY

pPaBEHCTBY:

t-X=T-Y

3nech t u T — BEKTOPBI-CTPOKHU KOIPPHUITUEHTOB TIPSIMOM ¥ TIOTHOU TPYAOEMKOCTH, a
X 1Y — BEeKTOpHI CTOJIOIBI BAJIOBOM UM KOHEYHOU MPOTYKIIMHA COOTBETCTBEHHO.

CootHomienune (3.15) mpexacrapisier coOOW OCHOBHOE 0alaHCOBOE PABEHCTBO B
TEOPUU MEKOTPACIIEBOTO Oamanca Tpyma. B maHHOM ciydae e€ro KOHKpPETHOE
HKOHOMHYECKOE COJICPYKAHUE 3aKJTFOYAETCS B TOM, YTO CTOMMOCTb KOHEUHOU MPOIYKIIUH,
OLICHEHHOM MO MOJIHBIM 3aTparam TpyJa, paBHa COBOKYIIHBIM 3aTpaTaM >KMBOTO Tpyaa.
ConocTaBisisi OTpeOUTENbCKUNA A(D(EKT pa3IUyHBIX B3aUMO3aMEHSEMBIX MPOAYKTOB C
MOJIHBIMM TPYAOBBIMHM 3aTpaTaMd Ha HMX BBINYCK, MOXXHO CYIWUTh O CPaBHUTEIIHLHOU
s heKTHBHOCTH WX Tmpou3BoiacTBa. [lokazaTenu MOTHOW TPYAOEMKOCTH BBISBISIOT
CTPYKTYpY 3arpaT Ha BBIIYCK pPa3IW4YHbIX BUJOB MPOAYKIUHU, M, MPEKIE BCETO,
COOTHOILIEHHWE MEXY 3aTpaTaMu >KMBOTO U OBELIECTBIEHHOIO TPyAA.

Ha ocHoBe ko3(p(duuMeHTOB NpSIMONW U TMONHON TPYAOEMKOCTH MOTYT OBITh
pa3pa0OoTaHbl MEXOTpacjieBble M MEKIPOAYKTOBbIE OajaHChl 3arpar Tpyaa U
UCIIOJIb30BaHUST TPYJAOBBIX pecypcoB. CxeMaTU4HO ATH OallaHChl CTPOSITCSA MO 00IIeMy
TUITy MaTpUYHBIX MOJIEJICH, OJAHAKO BCE IMOKa3aTeld B HUX (MEXKOTpACIEBBIE CBS3H,
KOHEUHBIA TMPOJIYKT, YCJIOBHO 4YHCTas MPOAYKIUS U Jp.) BBIPAXKEHBI B TPYIOBBIX

HU3MCPHUTCILIX.



Ilpumep 3.2 Ilycth B JONOJHEHHE K HMCXOAHBIM JaHHBIM mpumepa 3.1 3agaHbl B
HEKOTOPBIX EAMHHUIIAX M3MEpPEHUsl 3aTparhl KMBOTO Tpyla (TPYAOBBIE pecypchl) B TPEX
orpacisx: L, = 1160, L, = 460, L; = 875. TpeOyercs onpenenuts Ko3pOUIHEHTHI TPSIMOI

U TIOJTHOM TPYHOEMKOCTH U COCTABUTh MEKOTPACIIEBOM OanaHC 3aTpar Tpya.

Pemenne.

1. Omnwmpasice Ha Qopmyny (3.9) u pesynsrarel npumepa 3.1, ompenensiem
K03 PULUEHTHI NPAMON TPYILOEMKOCTH:

ti=1160/7753=1,5; t,=460/510,1=0,9; t;=875/729,6 =
1,2

2. ITo ¢popmyne (3.13), rne B - marpuia kosdduimenta nNoaHbIX MaTepUaTbHBIX

3arpar, BeIYUCIIeHHas B ipuMepe 3.1, HaxonuM K03 UIUEHTHI TOJTHOU TPYAOEMKOCTH:

2,041 0,612| 1,020
T=(1,5;09; 1,2)yx 0,816 2,245 (0,408 =(4,84; 3,55;3,92)
0,967 0,510 1,684

3. YmHOXkasg cTpoku [-3 mepBOro W BTOPOTrO KBAAPAHTOB MEKOTPACIEBOIO
MaTepuaJbHOro OajaHca, IOCTPOEHHOrOo Ha mpumepe 3.1, Ha COOTBETCTBYIOIIME
K03 PULIMEHTHl TPSIMON TPYAOEMKOCTH, MOIYYHMM HCKOMYK CXEMY MEKOTPaciieBOIO

Oaanca Tpyaa (B TPYAOBBIX U3MEpUTENsIX). Pe3ynbsrarel pacd€ToB MpECTABICHBI B

TabmuIe
[Tpou3Bopgiiye orpacii | [ToTpebsitoiije oTpaciu 3arparsl 3arparsl TpyZa B
1 7 3 TpyZAoa Ha | OTpacysx

KOHEUHYIO (TpyzmoBbIe
TIPOAYKLIUIO pecypchbl)

1 348,9 76,5 437,7 300,0 1163,0

2 139,6 229,5 0,0 90,0 459,1

3 279,1 61,2 175,1 360,0 875,5




TEMA 8§ MOIAEJIN YIIPABJIEHUS 3AITACAMU

CoBpeMeHHbIe (JIOTUCTUYECKUE) TEXHOJOTMH B OOJACTH YNpaBIEHUs 3allacaMi,
OPUMEHSEMbIE TMPOU3BOIUTENSIMU HAaIlpaBleHbl B OCHOBHOM Ha MUHUMU3ALHUIO
MaTepualibHbIX 3aracoB. [I[puMepaMu TakUX CUCTEM SIBIISIOTCS CIEAYIOIINE METOABIL:

MPII (Materials Requirements Planing) — mianupoBaHue MmOTpeOHOCTH B
Marepuanax — CUCTeMa IJIaHUPOBAHUSI IPOU3BOJCTBEHHBIX PECYPCOB.

«Kanban» — w™eron, oOecreunBaOIUN ONEpPaTUBHOE pEryIupOBaHUE
KOJIMYECTBA MPOU3BEICHHON MPOAYKIIMU HA KaXKI0M CTaIuu OTOYHOTO MPON3BOJICTBA.

«/Iokact wH Taitm» (Just-in-time) — «TOYHO BOBpEeMS» — OOUIUH
OpPTaHU3AIMOHHBINA MOIXO/I, C TIOMOIIBI0 KOTOPOTO, B Pe3yJbTaTe yUNUTHIBAIOIIETO ACTAIN
CIpocCa, TOYHOIO YIPaBJICHUS, 3HAYUTEIBHO COKpALIAlOTCS 3amachl U TEM CaMbIM
JUIATEIBHOCTh IPOU3BOICTBEHHOTO LIUKJIA.

OIIT - (Optimized Production Technologies) — onTUMH3UPOBAHHBIC
IPOU3BO/ICTBEHHBIE TEXHOJIOTHH.

JPIT (Distribution Requirements Planing) — cucrema ynpaBieHHus U
TUTAHUPOBAHUSA pacTpeAeSICHUs IPOITyKIUH.

[Tocneanue HoBIIECTBA B c(pepe MPOU3BOICTBA TAKOBBI:

—  guddepeHunanus NpOAYKIMM Ha BO3MOXHO Oosiee MO30HEH cTaauu
MIPOM3BO/ICTBA Ha 0a3e UCIOIBF30BaHUSI MAKCUMAIIBHO OTHOTHITHBIX KOMILIEKTYIOIINX;

—  HUCHOJb30BaHHE BBITOJI MAacCOBOTO IMPOM3BOJICTBA HE Ha CTaguu COOPKH, Ha
CTa/IMy U3TOTOBJICHUS KOMIUIEKTYIOIINX U3ACIU;

—  CTpeMJIeHHE K MAaKCHUMaJIbHOMY Y/IOBJIETBOPEHHUIO MOTPEOHOCTEN KIMEHTa Ha
JTarne BbIOOpa ToBapa AJis POU3BOACTBA.

Bce aTo TpeOyeT rudkocT MPOU3BOJCTBA HA 1IEXOBOM YPOBHE, JOCTUTAaeMON Kak 3a
CUET pacIIMpeHHUs BO3MOXKHOCTEH IO MepeHajajke o0opyaoBaHMs, Tak W Onaromaps
PUMEHEHHUIO HOBBIX METOMIOB YTIpaBJICHUS 3anacaMu - «KanOan» u «TOYHO B CPOK».

Cytb cuctembl «Kanban» cCOCTOMT B TOM, 4TOOBI HaJM4YHBIE 3aMachl MO CBOEMY
KOJIMYECTBY COOTBETCTBOBAJIM MOTPEOHOCTSM HauyajlbHOW CTAaJuM IPOU3BOICTBEHHOIO
nporecca, a He HaKalIMBaJlINCh, Kak mpexae. OXHUM W3 METOJOB COKpAIEHUS 3alacoB,
NOBBIIIEHUS] THOKOCTH TPOU3BOJICTBA U BO3MO)KHOCTU IMPOTUBOCTOSIHUSL BO3pacTarouiei

KOHKYPCHIUHU CTAJI MCTO «TOYHO B CPOK», HOJIyLIHBIHI/Iﬁ HanOOJIbIIICE PacipoCTPaHCHUC B



CIIA wu crpanmax 3amamnoit EBpombl. CymHOCTh MeToma Oasmpyercss Ha Tpex
npeAnoceUikax.  Bo-mepBhIX, mOpeanonaraercs, 4Tro 3asBKaM NOTpeOuTesieid TOTOBOM
MPOIYKIIMHU JIOJKHBI COOTBETCTBOBATh HE €€ MPEIBAPUTENILHO HAKOIICHHBIC 3arachl, a
MIPOU3BOJICTBEHHBIE MOIIHOCTH, TOTOBbIE TepepadaThiBaTh ChHIPhE W MaTepHUabl,
MOCTYMAOMINE MOYTH «C Kojiecy. BenencrBue 3Toro o0beM MpOU3BOICTBEHHBIX 3aMacoB,
KBUTU(PUITUPYEMBI KaK 3aMOPOXEHHBIE MOIIHOCTH, MUHUMH3UpPYyETCA. Bo-BTOpBIX, B
YCIOBUSIX ~MHUHUMAaJbHBIX 3alacoB HEOOXOIMMa HENpephiBHAS  palliOHATH3aAIUs
OpraHu3alid W YIMPaBICHHUS MPOU3BOACTBOM, MOO BBICOKHN OOBEM 3amacoB CMsSITYaeT
MOCJIC/ICTBHSI OT YIYIICHWH B OO0JIACTM MEHEPKMEHTa, HHUBEIHUPYET HEHCIIOIb3yeMbIe
MIPOU3BOJICTBEHHBIC MOITHOCTH, HEHAJIE)KHYIO pabOTy MOCTABIIMKOB M MOCPEIHUKOB. B-
TPETbUX, JJIs1 OLIEHKU 3(P(HEKTUBHOCTH MPOU3BOJCTBEHHOTO MPOIECCa, TOMUMO YPOBHS
3arpar ¥ MPOU3BOJUTENBHOCTH (POHNIOB, CIEAYET YUUTHIBATh CPOK pealld3alliil 3asiBKHU,
TaK Ha3bIBAEMYIO JUIMTEIHHOCTh IMOJHOTO MPOM3BOJCTBEHHOrO IMKiIa. KopoTkue cpoku
peanu3anuy 3asgBOK OOJIEr4aroT yHpaBlIEHUE TPEINPHUSTHEM M CIIOCOOCTBYIOT POCTY €Tr0
KOHKYPEHTOCIIOCOOHOCTH  Omarojapsi  BO3MOXKHOCTH ~ ONEPAaTUBHOTO W THOKOTO
pearupoBaHus Ha U3MEHEHHS BHEITHUX yCJIOBUH. B MPOTUBOMONIOXKHOCTh TPaJIUIIMOHHBIM
METO/IaM yIpPaBJIEHUs, MPU METOJE «TOYHO B CPOK» LEHTPAIM30BAHHOE IJIAHUPOBAHUE
KacaeTcsli TOJIbKO TIOCJIEHEr0 3BEHAa JIOTMCTUYECKOM LenH, T. €. CKIaga TOTOBOM
npoaykuuu. Bce apyrue Npou3BOJCTBEHHBIE M CHAOXKEHYECKUE EIUHUIIBI TOTYy4YaroT
pacloOpsDKEHUST  HEMOCPEJACTBEHHO OT 3BEHA, HAXOMASIIErocss ONuMXKEe K  KOHILY
Joructudeckoit nenu. K nmpumepy, ckiaaj roTOBBIX U3ETUN J1all 3aBKY (UTO paBHO3HAYHO
BbIJJau€ MPOU3BOJICTBEHHOIO 3aJlaHUs) HA ONPEACICHHOE YKCIIO W3JIEUA B MOHTAXHBIM
[[€X, MOHTAXHBIM II€X OTJAeT pACHOpsSKEHUE OO0 HM3TOTOBICHUH TOAY3JIOB II€Xam

00paboTKHU.

A) / 3BEHO YIpaBlIeHUA ITPOH3BOJICTBOM
/ A \ \

Cxuraj > Oopaborka [ OoOpaborka [~* MoHrax »  Ckiajg
B)
3BEHO yIIpaBJIeHNs IPOM3BOJICTBOM v\
Cxnan »| ObpaboTka »| Obpaborka » MoHTax » Cxmax |

A A 3

Puc. 3.1 - Cxema ympaBneHHs IpPOHN3BOJICTBOM: A - B TpaJHITHOHHOI CHCTEME;
b - B cucremMe «T04HO B CPOK»



DTO O3HAyaeT, 4YTO MPOU3BOJCTBEHHOE 3aJaHWE BCEINla BBIAAETCS MOTPEOUTENIO,
ucronp3ytomeMmy  (wid  oOpabaThiBarollleMy)  JaHHYIO  JeTajdb. leM  cambIM
MaTepUaIONOTOK OT  «UCTOYHUKa» K  «IOTPEOUTENI0» TpenBapseTcs MOTOKOM
uHpopMai B OOpaTHOM HAINpaBICHUHU, T. €. MPOU3BOACTBY «TOYHO B CPOK»
npenmiecTsyer WHGOpMANUsg «TOYHO B Cpok».  [IpakThka TOKa3bIBaeT, YTO IS
3¢ (HEKTUBHOTO BHEIPEHHS CTPATETUU «TOYHO B CPOK» HEOOXOAMMO M3MEHEHHE crocoba
MBIIJIEHUS] LEJOr0 KOJUIEKTHBA, 3aHUMAIOLIErocs BOMPOCAMU IMPOM3BOACTBA M COBITA.
TpaauIMOHHBIA CTEPEOTUIT MBIIIICHUS TUIA «Ue€M OOJBINE, TeM JIydIle) OJKEH OBITh
3aMEHEH CXEMOM «4YeM MEHbIlle, TeM Jy4Ylle», €Clid pedb HJET 00 ypOBHE 3amacos,
UCTIOJIb30BaHUH MIPOM3BOICTBEHHBIX MOIITHOCTEH, MPOIOIKUTEILHOCTH
MIPOU3BOJICTBEHHOTO MKJIA WM O BEJIWYMHE MapTUM MPOAYKIHMH. Pe3ynprarbl aHamusa,
MPOBEJICHHOTO 1O BHEAPEHUIO KOHIEMIMUU «TOYHO B CPOK» Ha 3araJHOEBPONEHCKUX
MPENNPUATUAX, SIBISIOTCS MHOTOOOCIIAIONUMU.

VYcpenHeHHble qaHHBIE, TTOMy4YeHHbIe Oosiee yem Ha 100 oOciieToBaHHBIX O0OBEKTax
(oTAenbHbIE TPOEKTHI (DYHKIMOHUPYIOT Ha (hUpMax HEMPEPBIBHO OT 2 A0 5 JIET), TAKOBBI:

* 3arachl HE3aBEPIIICHHOTO TTPOU3BOJICTBA COKpATHIIUCh Oosiee uem Ha 80%;

* 3a11achl TOTOBOM MPOAYKIUHU CHU3UIUCH NpUMEpHO Ha 33%;

* 00bEM HEMpPOHM3BOJACTBEHHBIX 3amacoB (MarepualioB M TMONYYCHHBIX IIO
KOOIepaluu jeranen) kojaedayics oT 4 4acoB 70 2 JHEW MO CpaBHEHMIO C 5-15 maHsAMuU 10
BHEJIPEHUS] METOAA «TOYHO B CPOKY;

* IPOIOJDKUTEILHOCTD MPOU3BOICTBEHHOTO MUKJIA (CPOK pean3aiiy 3alaHuii BCei
JIOTUCTUYECKOM 1IeTH) CoOKpaTmiiach npumepHo Ha 40%;

* IPOM3BOJCTBEHHBIE U3EP KKK CHU3UINCH Ha 10-20%;

* 3HAUYUTEIHHO MOBBICUIIACH THOKOCThH TIPOU3BOJICTBA.

3arparbl, CBS3aHHBIE C MOJATOTOBKOW M BHEAPEHHUEM CTPATETHH «TOYHO B CPOKY,
OTHOCUTEJIBHO HEBEJHMKM U OKYMNAJIMCh, KAK NPABWIIO, YK€ Yepe3 HECKOJIbKO MECAIEB
(GYHKIIMOHUPOBAHUS ATOW CUCTEMBI. VCrob30BaHUE CTpaTerud «TOYHO B CPOK» JIaeT U
JpyTHE BBITO/IBI, B TOM YHCJIe HEOKOHOMUYECKOTO Xapakrepa. Mcnonp3oBaHne MpUHITUTIOB
CUCTEMBI «TOYHO B CPOK» OKAa3bIBAET TAKKE IMOJIOKUTEIHLHOE BIMSHUE HA JOITOCPOYHYIO

VHBECTULMOHHYIK) IIOJIMTUKY [MPEANPHUITUSA, KOTOpas B JAHHOM CJlyd4ae OTIAeT



OpEeaNoYTeHHEe MallMHaM M O0O0OPYJOBAHMIO, CBS3aHHBIM C THOKOW aBTOMaTH3aIUeil
IIPOU3BOACTBEHHBIX, TPAHCIIOPTHBIX U KOHTPOJBHBIX MPOLIECCOB.

B teuenue mnocienHux 15 €T B MOPOMBIIUIEHHO Pa3BUTHIX CTpaHax ObLIO
pa3paboTaHO MHOXKECTBO MOAEJEH, MMEIOUIMX OTHOLIEHHWE K pa3jIMYHbIM BONpPOCaM
ynpasiienust 3amacamu. [Ipy moMomu MojaenupoBaHHs J10Ka3biBaeTcsl 3()PEeKTUBHOCTD
IIPUMEHSIEMBIX MEP B MpOLECCe IMPOU3BOJACTBA WM BBIIIOJHEHUSA IPOU3BOJICTBEHHON
IPOrpaMMbl, IMOCKOJIBKY MOTYT ObITh U3MEPEHbI MEPUOJIbl IPOXOKICHUS MPOTYKTa Yyepe3
BCIO TEXHOJIOTMYECKYIO JINHMIO. [Ipy momMomm mMonenupoBaHus MOXKHO TaKKe MPOBEPUTH
IPOEKThl THOKHUX MPOU3BOACTBEHHBIX YYAaCTKOB, OOCIYKMBAaEMBIX aBTOMATHUECKHUMHU
TPAHCIIOPTHBIMU ~ CPENCTBAMHU, OLIEHUTh 3aTpaThl HAa  MAaTEPUAIbHO-TEXHUYECKOE
cHaOxeHue mpou3BoAcTBa. [IpoekTpoBaHre CKIIaJOB C IPUMEHEHHUEM KOMIIBIOTEpa JaeT
BO3MOXKHOCTh IOJyYUTh HHPOpMaLMIO 00 WX ONTUMAJIbHON CHUCTEME, BEJIUYMHE
HeoOxonuMbIX KanuTanoBnoskeHU U 3aTparax Ha HKCIUTyaTalUIo CKIIaI0B.

®dupmbl YacTO UCHONB3YIOT MAaTEMATUYECKUE MOJIENN I BHIOOpa YPOBHS 3aracoB
nyTeM OajaHCUpOBAaHMsI 3aTpaT Ha IOATOTOBUTEIbHBIE ONEPALlMUM WM PACXOI0OB Ha
BBINIOJIHEHUE 3aKa3a U COIMOCTABIICHU 3aTpaT npu Ae(ULKTE 3al1acoB C 3aTpaTaMH HA UX
XpaHeHue. 3aTparhl Ha XpaHEHHUE 3alacoB BKIIOYAIOT B ce0s HE TOJIBKO 3aTpaThl Ha
COZIEp)KaHUE I1aCOB Ha CKJIAJE, U3JEPKKUA BCIECICTBUE MOPYU HPOAYKIUU U MOPAIBLHOIO
M3HOCA, HO W YNYIIEHHYIO BBITOMY, T. €. HOPMY HNPUOBUIA, KOTOPYIO MOXXHO OBLIO ObI
IIOJIYYUTh, UCTIOJIB3Ys APYTHE BO3MOXHOCTA MHBECTUPOBAHUS IIPU SKBUBAJIEHTHOM PHUCKE.
OauH W3 BapHAaHTOB CHWXXEHUA pUCKAa NPH XPAHEHWHM 3alacoB - HCIOJIb30BAHHE
TEXHOJIOTUH, OCHOBAaHHBIX HA BHEIPEHUU CHCTEM THUOKOrO TPOU3BOJACTBA, €ro
poOotuzanuu. B ngaHHOM ciydyae NpeMMyIIECTBOM KacaeTcs COKpallleHHE BpPEMEHU U
3aTpaT Ha I[IOATOTOBHUTENBHBIE OINEpalMii. OTO JEJIAeT DJKOHOMUYECKH BBITOAHBIM
U3TOTOBJICHUE U3ACIUN HEOOJBIIMMU TMAPTHSIMH, YTO OCOOCHHO Ba)XXHO B YCIOBHSX
KECTKOM KOHBEHIIMU U MOCTOSHHBIX U3MEHEHU TpeboBaHUM phIHKA. [Ipu 3TOM BpeMeHHO

CYHICCTBCHHO CHMIKACTCA U PUCK MOPAJILHOI'O YCTaApCBAHUS 3allaCOB.

Ha3Banue crcremMsbl OcCHOBHBIe NpenmylecTBa Hepocrarku
MRP Manufacturing | MRP Manufacturing | HemmpemeHHOe yC/IOBHe - TOUHOCTH
Recourse Planning, CIIIA | Recourse Planning, CIIIA WCXOAHBIX [J@aHHBIX, uTO TpebyeT

CHmkeHre W3/iep>KeK TIPOU3BO/CTBA | peopraHu3alu  MHGOPMalMOHHBIX
3a CYUeT yMeHbIIeHUSI CKIa/CKuX cucteM. Cucrema He obecrieurBaer
3a/le/IoB,  COKpallleHHWs  CPOKOB | KOOPJWHWPOBAHHOIO yueTa
W3rOTOB/IEHUs TIPOAYKIMU W WX | MHOXeCTBa TpeboBaHuUH,




cobnmofenre. Pa3Mepbl  CHWKEHUS
3aracoB Ha CK/aZiax COCTAaBJ/ISIOT B
cpenrem 20% u Goutee.

MOCTYTAIOIIMX H3BHE, a MI03TOMY He

M03BOJIsIET JeMCTBUTEILHO
00bEKTUBHO oTpe/leIUThb
onTAMajbHble  pa3Mepbl  TapTUi
rOTOBOM TpoAyKimu. B pesynbrare
TporaziaeT BO3MOXKHOCTh
[IOCTOBEPDHO  OLIEHWBAaTh  CTeTleHb
3hdeKTUBHOCTH TIPUHHUMAaEMbIX
pellieHMil W peasibHble pa3Mepbl
SKOHOMUH oT TIPUHAMAEMbIX
BapWaHTOB MOCTaBOK u
WCIO/Tb30BaHUs MaTepHuabHbIX
pecypcoB.

MAP-Material
Planning, CIIIA

Availability

Cucrema peayibHOro obecrieueHus

MaTepUaJbHbIMM  pecypcamy, TK.
MaTepuasbHOe TUIAaHUPOBAHKE
OCYIIeCTBJISETCS Ha 6aze
AVCKDPeTHOIr'o TIOTOKa JaHHBIX
OTHOCHUTEJTLHO bakTrueCcKu

MOCTYTAIOIMX 3aKa30B Ha MOCTaBKY
npogykuuu. Ilponecc onpejeneHus
pa3MepoB TapTUM U TPOAYKTOBOM

CunbHasi 3aBUCMMOCTb OT (haKTOpPOB
BHEIIIHEer0 OKPY)KeHHsI B YaCTHOCTH
IIOCTaBKU MarepuajbHbIX PecypcoB
— UX CTOUMOCTH, CPOKOB IIOCTaBKY,
a TaKxe «TIepeKpeCTHOr0»
BO3/leliCTBUSl MHOXKecTBa (haKTOpOB
¥ TpeOOBaHMIA, KOTOPble B CHUCTEMe
MAP cunraroTcs HeorpeZeneHHbIMU

CTPYKTYpPHl ~ BBIyCKa MPOAYKLUHA
npuobpeTaer JVHAMUYHBINA
XapakTep W [pOTeKaeT IO,
BO37IeliCTBEM  OLIeHKM  TJIaBHOTO
(akTOpa: BEJMUMHBLI 3aTpaT  Ha
MarepuasibHble pecypcel,
MOCTYTAIINX u3 BHELLIHUX
HWCTOYHUKOB
Kanban - Kanb6an, fmonust | Cucrema ornepatuBHOTO | [171aH MpOX3BOACTBa OMNpeAeeHHOTO

MJIaHUPOBAHWA TMPOU3BOACTBEHHBIX
3al1aCoOB M MdTepHA/IbHBIX II0TOKOB

MeXay OT[ie/IbHBIMU
MpOU3BOACTBEHHBIMU  OrlepaljUsiMU.
I'naBHOE TIpaBU/IO -
Me>KoIepaljuoHHas N0CTaBKa
WCKJ/TIOUUTE/IEHO

JIoOpoKayecTBeHHBIX 0Oe3zedeKTHBIX
Jetaneil M monydabpukaroB. Llenb
BHEJIPEHUS] - WCK/IIOUUTb 3arachbl U

He3aBeplleHHOe TIPOM3BO/ICTBO,
obecrieunTh  OOJBIIYI0 THOKOCTh
TIPOM3BO/ICTBA, BO3MO)KHOCTh

nprcnocobsieHns K W3MeHSFOLUMCS
TpeOOBaHMsIM pPBIHKA.

KO/IMYeCcTBa Jetasnei u
nosyhabpukaToB Ha KaXK01
Tipe/iiieCTByOIIeiH

TeXHOIOTHYeCKOM cTaguu
oTipefiesisieTcst 3aZlaHueM
TIPOW3BO/ICTBEHHOTO yuacTKa,
BBITIO/THSFOLL{UM IO C/Ie/lYIOIIYI0
CTaJIuI0 npu JIaHHOU
TIPOM3BO/ICTBEHHOM rporpamme
TIPEATIPUSTHSI. Kanban MokHO

OTpe/ieNIUTh KakK BHITATHUBAIOIIYIO (B
omuve or MRP u MAP, kotopsle
SIBJISIFOTCS MO/ TaIKUBAOLIVMU)
cucremy TJIaHUPOBaHKS,
vHpopMalMss B KOTOPOW HJAET OT
KOHEUHO TOYKHU
HeIoCpe/ICTBeHHOI0 IPOU3BOACTBA K
TIpe/IbIAYILEMY yUacTKy paboThl.

Just-in-time -
CpOK», AroHus

«TOYHO

B

nonyabpuKaThl,
KOMIIJIEKTYFOLI[HAE TI0/IAF0TCST
HeOOobIIMU MapTUsIMU
HEIMoCpPe/ICTBEHHO B HY)KHbIE TOUKU
TIPOM3BO/ICTBEHHOTO nporiecca,
MUHYs ~ CKJIa/iCKhe  TOMELeHus];
roToBast TPOAYKLHST TaKXKe
OTTPY’>KaeTcst MOTpeoUTe M
HeroCpe/iCTBEHHO o Mepe
3aBepILeHHs TIPOM3BO/ICTRA.

CerIpbe,

Heobxogumoe ycioBue -
BbIpaBHMBaHWe TPOW3BO/ICTBA, T.€.
ecmd il Kakoro-nnbo  mporjecca
TIPOX3BO/ICTBA JeTanu OyayT
MOCTyTaTh B pa3Hble TPOMEXYTKH
BPEMEHH WIH  HEpPaBHbIMU  T10
KOJIMUeCTBy  MapTWsAMHM, TO Ha
TIpe/IIie CTBYIOIIeM jTare
TIPOU3BO/CTBA OBbITH
3a/1eMiCTBOBAHO CTOJIbKO

JTOJDKHO




OcHOBHOM TIPUHIIUTT JTAHHOM | 000py/ZioBaHUA W paboueil  CUJbI,
CUCTEMBI - BbIpabOTKa M TIOCTaBKa | UTOOBI MOXKHO OBLIO YZOB/IETBOPHUTH
MPOAYKIIMK TOYHO B 3a/IJaHHBINA CPOK | MAaKCUMaJIbHBIA Cripoc. Peanu3sanyst
U He paHee. B pe3ynbrate - | CHUCTEMBI HEeBO3MO)KHA TpH
COKpallleHHe MPOU3BO/CTBEHHBIX | [IEHTPAJM30BaHHOM  TIJIAHUPOBaHUH,
3aracos " paccTosiHui | HeOOXOAMMOe YC/IOBHe - BHe/IpeHHe
TPaHCIIOPTUPOBKH. CHCTeMbl KaHOaH

Jlanee  paccMOTpUM  CHUCTEMYy  YIpaBi€HUS 3amacaMd -  IUIAHUPOBAHUE
MaTepuanbHbiX nmorpedbHocreir (MRP), koTopas xapakrepusyeTcsi 3aBUCUMBIM CIIPOCOM U
UCIIONB3YETCA JJISI MPOTHO3UPOBAHUSL 3aBUCUMOIO crnpoca. M3aenne nMeeT 3aBUCHMBIN
CIPOC, €CIU €ro MCIOJIb30BAHHUE IMPSMO CBSI3aHO C IIAHOM IPOM3BOJACTBA Jp. WU3IEIHIL.
Hampumep, cnpoc Ha aBTOMOOWIIM 3UMOM 3aBUCHUT OT BBIMTyCKa IIUIOBAHHBIX IIMH, WU
COpOC Ha JIEKApCTBAa 3aBUCUT OT JMHUAEMHH, COPOC HAa XUPYPIHUECKUE HHCTPYMEHTHI
3aBUCUT OT YaCTOTHl BBIMOJHEHUs omnepauuid. llenbp mnmaHupoBaHUsS MaTepUaTbHBIX
noTpeOHOCTEN 3aKkiroyaeTcs B TOM, 4YTOObI HMMETh B 3amacax TOJbKO TO, YTO
HEMOCPEICTBEHHO TpeOyeTcs [Jisi BBINOJHEHHS IUJIAHOB TEKYIIEro MpPOU3BOJICTBA.
Cucrema TUTAaHHPOBAHUS MaTepUaIbHBIX MOTPEOHOCTEN HyXJaeTcsa B MHPOPMALUUA TPEX
BUJIOB. [[ns mpumepa NpEANoOOXKHM, YTO NPOU3BOAMUTEND JIETCKUX TPEXKOIECHBIX
BEJIOCUTIE/IOB TOJIB3YETCS CHCTEMOW TUIAHUPOBAHUS MAaTEPUAIBHBIX TOTPEOHOCTEH st
yIpaBJ€HUs 3allacaMM KOJieC ONpEeAeIeHHOro pazmepa. llpeanonoxkum  Takxke,  4TO
aHalnM3 MOTPEOHOCTH B TaKUX Kojecax NpOBOAUTCS B KoHIE (epayd. [lpu stom
nOoTpeOyIOTCSI TPU BUA UCXOJHBIX JAHHBIX:

1. Tlman npOW3BOACTB BEJIOCUIIEIOB C KojJecaMu JaHHOro Tumna. [lomyctum,
npeanpusTue HamepeHo npoussectu 1000 BeTOCHUIIEIOB B TPETHIO HENEIIO AMPETISL.

2. Cnenuduxanuss MaTepuaioB Jisl BEJIOCHIENOB C yKa3aHUEM JeTalell M ux
KOJIMYEeCTBa, TpeOyronierocs s COOPKM OAHOrO Bejocuriea. B Hamem ciayydae Ha
KaXK]IbIM Benlocuriesl TpedyeTcst TpH Kojeca.

3. NHBeHTapu3anMOHHbIE JaHHBIE M0 JAHHOW MO3UIUU C 3aBUCHUMBIM CIIPOCOM.

B yactHOCTH, HEOOXOAUMO 3HATH:

KOJIMYECTBO, UMEIOLIEECs B 3amacax Ha JaHHbBIM MoOMeHT. Hampumep, nmeercs
150 xonec;

3aKa3aHHOE KOJMYECTBO M OXKHMJIAeMbId CPOK MOIy4YeHHus 3akaza. Jlomyctum, y
nocTaBiuka 3akazano 1800 konec, 0KHUIaeMblil CPOK MPUOBITUS 3aKa3a — BTOpasi HEJENs

MapTa;



BpeMs peanu3anuy 3aka3a. Koseca 00bIYHO MOCTYNAIOT Yepe3 JIBE HEAEHU MOCIIe
pa3MelleHus 3aKa3a Ha MOCTaBKY.

AHanu3 npu mIaHUPOBAHUU MOTPEOHOCTH POXOJUT B TPH 3TAla:

1. CymmapHasi moTpeOHOCTh (MJIM TIO3UIMSI) PACCUMTHIBAETCS Ha OCHOBE ILJIaHA
MIPOU3BOJICTBA U crienu(UKauy MarepuaioB. B Hamem ciydae B TpeTbeil Hezielne anpens
notpedyetcs 3000 konec (3 xoneca Ha onuH Benocunen * 1000 Bemocumnenos).

2. Yucras noTpeOHOCTh pACCUMUTHIBACTCS IyTEM BBIYMTAHHUA U3 I[OKa3aTels
CYMMAapHOl MOTPEOHOCTH KOJIMYECTBA, HMEIOIIErocss B HAJIMYMHM, W 3aKa3aHHOI'O
KOJIMYECTBA CO CPOKOM IIOCTaBKHM, OTBEYAIOIIMM IUIaHy npou3BojacTsa. ITockompky 150
Konec umeercs Ha ckiage u 1800 3aka3zaHHbIX Kojec NpuOyayT B MapTe, 4YHCTas
noTpeOHOCTh Ha TpeThio Henemto anpens coctaBuT 1050 konec (3000 1950).

3. C y4eToM CpOKOB pean3aliy 3aKa30B IUIAHUPYETCS BPEMsl pa3MelIeHUs 3aKa3a
TakuM 00pa3oM, 4YTOOBI YIOBJIETBOPUTH YHUCTYIO NOTPEOHOCTh K IJIAHUPYEMOH jare
Hayaja npou3BoAcTBa. [I0CKOIBKY CPOK BBIIIOJIHEHHs 3aKa3a Ha KOJEca COCTABIIAET JBE
Hezenu, To 3aka3 Ha 1050 konec 10mKeH ObITh pa3MEIleH B MEPBYIO HEIEIIO arlpetsl.

B mnpumepe co cOopkoil Benocuriena CHUCTEMa IUIAHUPOBAHMUS MaTepUalbHBIX
noTpeOHOCTEN 10CTATOYHO MPOCTA.

[IpakTnyeckoe  UCHOJNB30BAHME W  peaju3alus CUCTEMbl  IUIAHUPOBAHUS
MaTepHUAJIbHBIX MOTPEOHOCTEN B YCIOBUAX MPOU3BOJICTBA, KOTAA TPEOYIOTCSI COTHH U J1a)Ke
THICSIYM PA3JIMYHBIX HAUMEHOBAHUMN, TIPEJICTABIISET ONPE/EICHHbIC TPYIHOCTH.

[Ipn mUIaHMpPOBAaHMM MaTEPHUANIBHBIX TOTPEOHOCTEM HCHONB3YIOTCA TpU BHJIA
UCXOIHBIX JIaHHBIX: Crenu(UKalus MaTepuanoB (KOMILICKTYIOIIUX), TPEOYIOMUXCS IS
W3TOTOBJIEHUS NPOAYKIMH; WHBEHTAPU3ALMOHHBIE JAHHBIE 110 3TOMY BUJY MaTepHaJIOB,
BKJIFOYAIOIIIME KOJIMYECTBO, MMEIOLIEECs] Ha JaHHBIA MOMEHT, 3aKa3aHHOE KOJIMYECTBO,
OXKUJAEMBII CPOK MOJYUEHHS M BPEMsI pealln3aliiy 3aKasa.

W3 BbIIECKA3aHHOTO CIEAYET, YTO YNPABIEHUE 3alacaMU C 3aBUCUMBIM CIIPOCOM
3HAYUTENIbHO MpOILIEe M MOAYMHEHO IUIaHaMm Mpou3BOACTBA. CIOXKHOCTH MOXKET OBITh
BbI3BaHA TOJIBKO IIUPOKOW HOMEHKIIATYpPOM U aCCOPTUMEHTOM 3aIacoB, KOTOpasi peraeTcs
pY HATUYUU UH(GOPMALIMOHHON CUCTEMBbI Ha MPEANPUATHH.

JoctounctBoMm MRP siBisieTcst cmocoOHOCTh CBOEBPEMEHHO U TOYHO OCYIIECTBIISATh
perulaHupoBaHue (BO MHOIOM Oyaroiapsi TOMY, YTO CHUCTEMa KOMIIbIOTEPU3UPOBAHA).

CrocoOHOCTh TaKOM CHCTEMBI YUYUTBIBATh IMPOUCXOAAIINC HW3MCHCHHUA HW3BCCTHA II0A



Ha3BaHueM BoccraHasiuBaromiee MRP . Boccranasnuaromee MRP ncnons3yer uenyro
IIPOrpaMMy C IIPEACTABIEHUEM BCEX BBIUMCIICHUI, MO3BOJISIIOIIMX MOJYYUTh HOBBIM IUIAH
yUCTBIX MOTpeOHOcTel. ClieyeT OTMETUTh, YTO BHECEHHE BCEX WM3MEHEHWI He Bceraa
1enecoo0pa3Ho, Tak Kak 4acToe BHECEHUE U3MEHEHHM MPUBOIUT K HEPBO3HOCTH B padboTe
cuctembl. [IpoM3BOJICTBEHHBIE MEHEIKEPHl JOJKHBI OIEHMBaTh 3HAYUMOCTh W
MOCJIEICTBUSI U3BMEHEHMUS IIPEXK]I€ YeM BHOCUTH ero B MRP

OcHoBHOW 1enpi0 paboTrel MRP sBisieTcss mpou3BOACTBO TaKOTO KOJIMYECTBA,
KOTOpO€ HEOoOXoAMMO Oe3 XpaHEHUs Ha CKJIale M OXUAAHMS AAJIbHEHUIINX 3aKa3oB.
HNmeercss MHOXKECTBO MYyTEN OMNpPEICICHUST pa3Mepa NapTUX U3JEINN, AETallei U y3JI0B B
MRP. HaubGosee dYacTo HCHONIB3YIOTCS CIEAYIOIIME METOJAbl Pa3sMEPHOOOBEMHBIX
pacyeToB.

* MapTHs 3a MapTUel — MPOU3BOJIUTCS TOYHO CTOJBKO, CKOIBKO TPEOyeTCs, IPU 3TOM
3aKa3bl U XPaHEHUs 3alacoB PaBHbBI, a 3aTpaThl MEPEHAIANOK 3aBUCAT OT KOJIMYECTBA
nepeHaaiok, YTO OTPAXKAETCS B IJIAHE YUCTOM MOTPEOHOCTH B MaTepuaiax;

* pasMep ’KOHOMHUYECKoro 3akaza — EOQ Oosee mpeAnoYTUTENbHO MCIOIb30BaTh
TaM, TJi€ CYIIECTBYET OTHOCUTEIBHO MOCTOSHHBIA HE3aBUCHUMBIA CIPOC, HE TPeOyrOIUi
W3YUYCHUS, TaKOW TMOAXOJ YCPEIHSIET CIIPOC B MPEIENIaX PacCcMaTpuBAEMOIO BPEMEHHOTO
TOPU30HTA;

* mocleaoBaTesibHOe OalaHcUpoBaHUE Mo OTAeNbHBIM mepuoaam (PPB) — Gonee
JUHAMHUYHBIA MOAXO/I K BEIPABHUBAHUIO 3aTpaT MepeHaIaiIku U XpaneHus: PPB ncnonbs3yer
JOTIOJHUTENIbHYI0 MH(POPMALMI0 C Y4YETOM MPEJCTaBICHUI O BEJIMYMHE 3aracoB B
Ooynymem. PPB meiTaercst cOamancupoBarh 3aTpaThl NMEpeHANAIKH HAa OCHOBE JAHHBIX O
cinpoce. KitoueBbIM 371€Ch SIBISIETCS MOHATHE 00 OTIAEIHHOM HSKOHOMUYHOM MEPHOIC
(EPP), xoropslii u3MepsieTCsl OTHOIIEHUWEM 3aTpaT Ha NepeHaldaJKy K 3arpaTtaM Ha
xpaHeHue. PPB OyaeT cTpeMuTbCsl K HEKOTOPOMY YBEJIMYEHUIO MOTPEOHOCTU TaK, YTOOBI
YHUCJIO OTJAEJIBHBIX EPUONOB antpoxcumuposaio EPP.

 amroputM Barnmepa — BuruHa ABIAE€TCS  MOAENBIO  IMHAMUYECKOIO
IPOrpaMMUPOBAHUS, JO0ABISIONEH HEKOTOPYIO CJIOXKHOCTh B pacueT pa3Mepa MapTuu.
OTa MOAENb NMPEANOJAracT HAJIMYAE BPEMEHHOIO TOPU30HTA, 32 KOTOPBIM OTCYTCTBYET
JOTIOTHUTENIbHASI YUCTasi MOTPEOHOCTh. Takas TEXHUKA YaCTO MCIOJIb3YETCs Ha MPaKTUKE,
HO OHa CBs3aHa C OOJIBIIMMU HWHTEJUICKTYaJlbHBIMH 3aTpaTaMud U TpeOyeT ITyOOoKuxX

3HaHMM B 00JIACTH MIPOTrPaMMHUPOBAHMSL.



CnenyeT OTMETUTBH, YTO B PEAJIbHOCTH BCE pa3MeEpbl MAPTUH, pAaCCUMTAHHBIE Ha
OCHOBE MPUBEJICHHBIX METOJOB HE TOYHBI, TaK KaK IPOU3BOJCTBEHHAs CHCTEMa HE B
COCTOSIHUM OBICTpPO pearupoBaTh Ha 4YacTble u3MeHeHus. Ha mnpaktuke Haubonee
3 peKTUBEH METOA MapTus 3a MapTHEH, TaK KaK pa3Mep MapTHH MOXKET ObITh U3MEHEH C
Y4eTOM MHOXKECTBA Pa3JIMYHbIX OrpaHUYeHHil. DTOoT MeTo obecrneuuBaeT Hauboliee
HSKOHOMUYHBIE pe3ysbTaThl. OJJHAKO TaMm, TA€ 3aTpaThl NEPEHAIAIKN 3HAYUTEIbHBI U CIIPOC
Oosiee WM MEHEE NOCTOSIHEH, Y/IOBJIETBOPUTEIbHBIE PE3YJbTaThl O0ECIEUHBAIOT METOJ
PPB, anroput™m Barnepa - Butuna, a Takxe EOQ TexHuka.

besycnoBHO, cucrema muaHupoBaHus 3anacoB MRP | yuuTeiBaronias 3aBUCHUMBIN
CIpOC, AT MHOXKECTBO NpeumyiectB. K HUM oTHOCATCA:

BO3MOXKHOCTb TOJJIEPKUBAaTh HHU3KUA YpPOBEHb MaTe€pUalbHBIX 3aracoB
IIPOU3BOJICTBA;

BO3MOXKHOCTb OTCJIE’KMBATh MaTepUalibHO-IIPOU3BOACTBEHHBIE MOTPEOHOCTH;

BO3MO)XHOCTh ~ OLIEHMBaThb JaHHbIE [0 MarepUajbHbIM MOTPEOHOCTAM
IIPOM3BOJICTBA, MOJyYEHHBIE U3 KOHKPETHOTO KOHTPOJIBHOIO rpaduka Mporu3BOICTBEHHOTO
nmporecca;

BO3MOYKHOCTb Pacipe/iejIeHUsl BpEMEHU U CPOKOB IIPOU3BO/ICTBA.

Bonee coBeprieHHOW M pa3BUTOM SIBISETCA CUCTEMA IUIAHUPOBAHUSA MOTPEOHOCTH
MarepuajoB ¢ oOOpaTHOM CBsI3blO, KOTOpas oOecreurBaeT OOpaTHOM  CBA3BIO
IIPOU3BOJCTBEHHOE IUIAHMPOBAaHWE M CHUCTEMYy yIpaBieHus 3anacamu. Cucrema
oObenuHsIeT OOpaTHYIO CBsI3b IUIAH 1O MOIIHOCTH, NPOU3BOACTBEHHBIM TIpaduk Hu
JOCTAaTOYHO YOAJIEHHOE BO BPEMEHM IUIAHMPOBAHUE IPOMU3BOJACTBA. BaxHyr ponb B
IUIAHUPOBAHUU TIPOMU3BOJCTBA C OOpaTHOM CBSA3BIO WIPAIOT 3arpy304HbIC ParopThl,
KOTOpbIE€ TOKa3bIBAlOT IOTPEOHOCTH PECYpCOB [UIsl BCEX TEKYIIMX HA3HAYEHU B
COOTBETCTBHH C TUIAHOM U O’KUJAEMBIMHU PACTIOPSHKEHUSIMU B KaXKJIOM paboueM LEHTpE.

Cucrema MRP ¢ oOparHOl CBSI3bI0 MO3BOJISIET IUIAHUPOBIIMKY NEpepacnpeaesiuTh
paboTy Mexay BpPEMEHHbIMH NEPHOAAMH, YTOOBI CIIAJWUTh 3arpy3Ky WIH, MO KpaiHeh
Mepe, pa3dpocaTh ee B Ipelesiax MOILIHOCTU. 3aTeéM MOXHO Iepepacnucarb o0paboTKy
BCEX 3JIEMEHTOB IUIaHa, OMPEIESAIOIEro YUCTYI0 NOTpeOHOCTh. CyIeCTBYIOT CEeIYIOLINe
TaKTHKW CIIAKWBAHMS 3arpy3KM M MHUHHMM3alUUd W3MEHEHHU BpPEMEH JUIMTEbHOCTU

00paboTKH:



1. 3anapamienuBaHue — TEPEKPHITHE WCIOJHEHUS ONEpaluii C Ppa3IuYHOU
MOJIHOTOM MEPEKPHITHS, KOTOPOE MOHUkKAET BpeMs 0OpaOOTKM MU OCHOBAHO Ha mepenaye
OTJICTILHBIX €AUHUIl Ha CIEAYIONIYIO OINEepaluio, HE OXKHWJas OKOHYaHUsI 00paOOTKHU BCei
MapTUU Ha MPEAbIIYIIEH Onepaluu.

2. OnepallMOHHOE pacLICIUIEHUE MPEAYyCMAaTpUBAET pa3MEUICHUE NapTUU Ha
00paboOTKy Ha JIByX pa3IMYHBIX CTaHKaX, BBHIMOJIHSIONIMX OMHY U Ty K€ OINeparuio. ITo
YBEJIMYMBAET CYMMApHOE BpeMs MEPEHANIAJIKK, HO B PE3YJbTaTE U3PACXOJOBAHHOE BPEMSI
YMEHBIIIAETCS, TMOCKOJIbKY OOpa0OTKYy Ha KaXKJOM CTaHKE MPOXOAUT TOJIBKO YacTh
IIEpPBOHAYAJIBHOM MTAPTHH.

3. Pacumieruienre mapTu NPUBOJUT K HAPYIICHUIO YCTAHOBJIECHHOTO MOPSIIKA JBUKCHUS
NapTUH B COOTBETCTBUU C pacnucaHueM oOpabOTKH MO X0y TEXHOJIOTHYECKOIo IpoLecca.

[IporHo3upoBaTh HE3aBUCUMBIH CIIPOC CIOXKHEE, YEM 3aBUCUMBIN. [ yripaBieHus
3armacaMu ¢ He3aBUCUMBIM CIIPOCOM ITPUMEHSIFOTCS JIBE€ CUCTEMBI YIIPABJICHUS:

1. Cuctema ¢ PUKCUPOBAHHBIM KOJMYECTBOM 3aKa3a;

2. Cucrtema ¢ pUKCUPOBAHHBIM UHTEPBAJIOM BPEMEHHU.

B cucremax ¢ (puKCHpOBaHHBIM KOJIMYECTBOM 3aKa3a MOCTOSHHO KOHTPOJIUPYETCS
ypoBeHb 3anacoB. Korjga koinuecTBO MajaeT HUMKE YCTAHOBIEHHOIO YPOBHS, BBIJIA€TCS
3aKa3 Ha MOIOJIHEHUE 3allacoB. 3aKa3bIBAETCS BCEINa OJHO U TO K€ KOJIMYECTBO. Takum
oOpa3oM, (PUKCHPOBAHHBIMU BEJIMYMHAMU B OSTOM CHUCTEME SIBISIETCS YPOBEHb, IpHU
KOTOPOM IOBTOPSAETCS 3aKa3, U 3aKa3blBaeMoe KOJIN4YecTBO. CUCTEMBI C (PUKCUPOBAHHBIMU
KOJIMYECTBAMU 3aKa3a SIBISIIOTCS HauboJiee MPUEMIIEMBIMU JUJISl 3al1aCOB CO CIIETYIOUIUMU
XapaKTePUCTUKAMU:

BBICOKasi CTOMMOCTD MPEIMETOB CHAOXKEHMUS,

BBICOKHE U3JIEPKKU XPaHEHUS MaTepUAIbHO-TEXHUYECKUX 3aIacoB;

BBICOKUH YPOBEHbB yIepOa, BOSHUKAIOIIETO B CITydae OTCYTCTBHS 3aI1aCOB;

CKH/JIKA C IIEHbI B 3aBUCUMOCTH OT 3aKa3bIBAEMOI0 KOJIMUECTBA;

OTHOCHUTEJIbHO HEMPEICKA3yEMbI WIIM CIIyYaHbBIN XapakTep crpoca.

[IpuBNEKaTENbHOCTh TAKOM CUCTEMBI 3aKa3a 3aKJI0YAETCS B POCTOTE MEXAHU3MA €€
nedcTBus. [JaBHBIM HENOCTAaTOK MPUMEHEHHUS CHUCTEMbl COCTOMT B TOM, 4YTO 3aKa3
MPOUZBOIUTCA 0€3 U3YyYECHHs] OXHIaeMOW TOTPEOHOCTH. MOXKET CIIOKHUTBCS Takas
CUTyallds, 4TO €mIe JIOJITO0 IOCJe TOro, Kak cJlejaH 3aka3, MOTPEeOHOCTh B HEM HE

BO3HHKHET, U B pe3yJIbTare 3anac He nmorpednsercs. Mim Hao00poT: cipoc Bce Bo3pacTaer



U HE MOXET OBbITh YIOBJIETBOPEH HMEIOIIMMCS B HaJUYMU 3alacoM. 3aka3 C TBEPAO
YCTAHOBJIEHHBIM KOJIMYECTBOM 3aKa3aHHOIO IPUMEHSIETCS TOJBKO B TEX Ciydasx, Korja
CYMMBI 3aTpaT Ha 3arac IJI0C 3aTpaThl HA 3aKa3 JOJHKHBI ObITh MUHUMAJIbHBIMU.

Cucrtema ¢ (UKCHPOBAaHHBIM KOJMYECTBOM 3aka3za TpeOyeT coOoneHus
CJIEAYIOLINX IPABUII KOHTPOJIA:

* 3aKasbIBaTh CICAYIOIIYIO IMAPTUI0O MOXKHO B TOM Clly4yae, KOIZa KOJIMYECTBO
HaJIMYHOTO 3araca JOCTUTHET HUKHEN TOYKM 3aKa3a;

* HEOOXOAMMO 3aKa3bIBaTh ONTHUMAJIBHBIA 00BEM MApTUU 3aKa3a;

* KpPUTEPUEM ONITUMU3ALUHA CTAHOBUTCS MUHUMYM COBOKYIIHBIX 3aTpaT HAa XpPaHCHUE
3aracoB U MOBTOPEHUE 3aKa3a. JJaHHbIN KpUTEPUl yUUTBIBAET TpU (HAaKTOPa, BIUSIOMIUX HE
BEJIMYMHY COBOKYIIHBIX 3aTpar:

a) UCIOJIb3yeMas IJIOUIa/Ib CKIAJACKUX TOMEIEHU;

0) U3IEP>KKHU HA XpaHEHUE 3aMacoB,;

B) CTOUMOCTH 0(OpPMJIICHHUS 3aKa3a.

B COBpeMeHHOﬁ NMPAKTUKE VIIDABJCHUSA 3alIaCaMM HA NPEANIPUATHUAX AKTUBHO

HCIO0Jb3YIOTCH PA3JHYHbIE MOJEJU C He3aBUCHUMbIM CIIPOCOM:

* MOJEJIb SKOHOMUYECKOTO (110 KoJnuecTBy) 3akaza (EOQ);

* MOJEJIb MPOU3BOJICTBEHHOTO (110 KOJUYECTBY) 3aKa3a;

* MOJIEJIb 3aKa3a C PE3EPBHBIM 3aI1aCOM;

* MOJECJb C TUCKOHTHUPYEMBIM KOJIMUYECTBOM;

* cucteMbl ¢ pukcupoBaHHbIM TiepuogoM (BQ cuctemsr).

[lenr OonbIIMHCTBA MOJENEH YIpaBICHHS 3amacaMu — 3TO MHUHHUMH3UPOBATH
CyMMapHbl€ 3aTpaTbl M CBECTH K MHUHUMYMY OTPHUIIATENIbHBIE TMOCIEACTBUS MPU
HAKOIUICHUH U Jeuiure.

K rmiaBHBIM 3aTparaM Ha yHOpaBiIeHUE OTHOCATCA 3arpaThl Ha pa3MeEIleHHUE,
MOMOJIHEHUE U XPaHEHUE, OCTAJIbLHBIE 3aTPaThl HOCSAT MOCTOSTHHBIN XapakTep.

OcHoBHast Mmojenb ynpasinenuss 3akazamu (EOQ) mnpegycmarpuBaer  psn
JOMYIICHUH, HATTpUMED,

* CIIPOC U3BECTEH U MOCTOSIHEH;

* BpeMs MEXIy pa3MeIEeHUEM 3aKa3a U €ro UCIOJHEHUEM U3BECTHO U MOCTOSHHO;

* 3aKa3 NOCTYNAeT MOJHOCTHIO, T.€. OHOM NIAPTUEN U B OTHO BPEMS;



* TOHWKEHHUE (TUCKOHT) KOJIMYECTBA HEBO3MOXKHO;

* U3MEHSIOTCS TOJBKO 3aTPaThl HA MEepe3aKa3 Wik pa3MeIlIeHHE 3aKa3a;

* ne(UUHUT 3a11acoB UCKIIIOUEH, €CIIHM 3aKa3 pa3MEIEH BOBPEMS.

Cytp Momenu nskoHoMmHueckoro 3akaza (EOQ) 3akirouaercs B OZHOPA30BOM
MOTIOJTHEHUU 3araca U HYJE€BOM BPEMEHHU MCIIOIHEHUS 3aKasa. 3aka3 yIOBIIETBOPSETCS B
TOT MOMEHT, KOTIJ]Ja Ha HEro MOCTYIHIa 3asBKa U NMPUOBIBAET OAHOBPEMEHHO MOJHOCTHIO,
T.€. YPOBEHB 3aI1aca coBepIaeT npebkok ot 0 1o Q. IIpumep.  Ilpenmnpusitue  npu
HyJIEBOM 3amace Ha cKiane caenano 3aka3 Ha 200 exuHMI] KOMIUIEKTYROIIMX. Bcee
KOMIUIEKTYIOIME MOCTYIHIN OJHOBPEMEHHO M YPOBEHB 3araca nosbicuics or O no 200
en. Tak kKak crmpoc MOCTOSSHEH BO BPEMEHH, 3amac €O CKiaja YObIBaeT C MOCTOSHHOM
CKOPOCThIO, Korma OH cHusuTca a0 O, BbLIaeTCs HOBBIM 3aka3. Takoil mporecc

MOBTOPSIETCS BO BPEMEHU NMOCTOSIHHO. CxemMaTtuyecku, (cM. puc. 3.2)

3akazeiBaeMoe 4 Ypoeenb 3anaca

o gy i o . s e e e R
(MakcHMaNbHBIIT YPOBEHD
3anaca)

Henonvsosanne ¢
NOCTOAHHON CKOPOCTLIO

MunnmaneHeiii 3anac Cpeanunii 3anac Ha
pykax (Q/2)

>

0 Bpems

Puc. 3.2 - Mojesnb DKOHOMIYECKOI'0 3aKas3a

K nocrounctsam EOQ Mozenu ciienyeT OTHECTH €€ HaJeKHOCTh, TaK KaK OHA J1aeT
MOJIOXKUTEIBHBIN pe3yabTaT Jlake MPpU 3HAYUTEILHOM U3MEHEHUHU napaMeTpos. [Ipu stom
clielyeT OTMETUTh, YTO YCTAHOBJIICHHME TOYHOMW IIEHBI 3aKa3a W 3aTpaTr XpaHEHUs 3aracoB
4acTO 3aTPYAHHUTENBHO. YIOOCTBO 3TOM MOJEIM TakKe B TOM, YTO OOIIME 3aTpaThl
W3MCHSIOTCSI HE3HAYUTEIILHO.

[Tocne ompeneneHus ONTHUMaIbHOM BEJIWYMHBI 3aKa3a, HEOOXOAMMO OIPEICITUTh,
KOTJa 3aka3biBaTh. [IpocThie Mopenu yIpaBieHUs 3amacaMu HCXOJSAT U3 TOTO, YTO
MOJIyYeHHEe 3aKa3a JOJDKHO OBITh HEMEJICHHBIM, TO €CTh 3aKa3blBaTh HYXHO B TOT
MOMEHT, Korja ypoBeHb 3amnaca jgocturHer 0. OgHako Bpemsi MEXAY pa3MEIICHHUEM U

IMOJIYYCHHUCM 3dKa3ad, Ha3bIBACMOC BPCMCHCM BbBIIIOJIHCHUA 3daKa3a MWJIM BpPCMCHCM



JIOCTaBKH, MOXET COCTABJATh KAK HECKOJIBKO YaCOB, TaK M HECKOJIBKO MecsleB. Takum
o0pa3oMm, peuieHue 0 TOM, KOTJia 3aKa3blBaTh, BhIpa)kaeMOe TEPMUHOM TOYKa Iepe3akasa,
OIIpEeIISIeTCSl YPOBHEM 3amaca, o JOCTHKEHUU KOTOPOTO JIOJKEH ObITh pa3MEIIeH 3aKas.
Touka mnepesakaza ( ROP ) MoxHO mpeAcTaBuUTh cleAyromuM paBeHCTBoM. ROP =

(JueBHas nmorpedHOCTH) * (d - Bpemsi BBIMOJIHEHHUSI HOBOTO 3aKa3a B JIHSX).

4 YpopeHb
Jamaca,en | HaknoH nponopLioHANSH EXETHEBHOMY
G crpocy  d

ROPL il

Bpeas

>
Bpﬁﬂ‘;En_]:aﬂm saxaza L

Puc. 3.3 - Touka nepe3akasa YpasHenue miig ROP o3Hauaer, 4to cripoc, OHOPOJEH

Y MTOCTOSIHEH. ExenneBHbiii cpoc d ompeaenseTcs OTHOIICHHEM TOJOBOTO CIpoca

(/1) nenenHoOTO HA YKCIIO pabOYMX AHEH B TOIY

/|
T

d =

pab  .oH

Mogenb npon3BOACTBEHHOTO (IO KOJIMYECTBY) 3aKa3a MOAXOAUT JJIsl UCIIOJIb30BAHUS
B IIPOM3BOJCTBEHHOM IIPOIIECCE, KOTJa 3anachkl HApaIMBAIOTCS MOCTEIIEHHO U MOKa3aTelb
HPKOHOMHYECKOTO YPOBHS 3aKa3a YK€ MPEIINOIOKUTEIbHO YCTAaHOBJIEH. JTa MOEIb
MOJTBEPKAAET, YTO ONTUMAJIbHASI BeJIMYMHA 3aKka3a (Q obecrieueHa paBeHCTBOM 3aTpar Ha
3aKa3 U XpaHEHHE.

Mogenp 3akaza ¢ pE3EpBHBIM 3allacOM IIPUMEHSETCS, KOIZa Ha IPEANPUATHH
BO3pACTaeT CIPOC HA Marepualibl M yhaaercs u30exarb uX JeQuuura, HCHOJIb3YS
CTpaxoBOW 3amac. MoJenu, OTpa)Karollhe TaKoe COCTOSHUE MPOU3BOJCTBA, HA3bIBAIOTCS
MOJIETISIMU 3aKa3a C PE3epBHBIM 3allacoM WJIM MOJEISMHU, IUIAHUPYIOUIUMHU HEXBATKY
3anaca. Ha puc. 3.4 noka3aH ypoBeHb 3amaca Kak (pyHKIUs BpeMeHU. YTOObl yBEIUYUTH
00BbEMBI TTPOJAK, MHOTHE TTOCTABIIMKH MPEAJAratoT CBOUM MapTHEpaM JAUCKOHTUPOBAHHE
no konuuecTBy. KonnuecTBeHHBIH JUCKOHT (CKMJIKA) — 3TO CHMXKEHUE LEHBbI eqUHUIbI P,
KOIJla TOBap IMOKyMaercs B OONbIIMX  KOJIMYECTBaX. THUIMYHOE pacHuCcaHHe

KOJIMYECTBEHHOTO JMCKOHTA MPEICTABICHO B Ta01.3.6



MakcHmaneHas
BENHYHHA
HCMONbL3YEMOro 3anaca

MakcumanbHas BeHYHHA
CTPpaxoBOro 3anaca

Ho Puc. 3.4 - Mopens 3aKa3a ¢ pe3epBHEIM 3al1acoM 5
IAC .

1 Ot 0 70 999 0 5

2 1000 — 1999 4 4,8

3 2 000 u BrIILIE 5 4,75

B paccMOTpeHHBIX BBIIIE MOJEISIX 3alMacoB OCHOBHAs I€1b 3aKIOYalach B
MUHAMHM3AIUU 00mux 3aTpar. [I0CKOJIbKY CTOMMOCTh €AMHUIIBI JIJIST TPETHETO TUCKOHTA U3
TaOJUIIBI SIBIIICTCS HAMMEHBIIEH, MOXKET TMOSBUTHCS HCKYIIeHHE crenarh 3aka3 B 2000 e.
WM OoJIbIe, YTOOBI COKOHOMHTH HA MIOHMKEHUU TIEHBI H31eus. OHAKO IMPU 3TOM MOXKHO
HE JOCTMYh MHUHUMHU3AIMK OOIMWX 3aTpar Ha 3amachl, TaK KaK MpPU YBEIUYCHHUU
KOJIMYECTBA 3aKa3a pacTyT 3aTparbl Ha XpaHenue. HamOombmuit sddext gocrturaercs,
KOT/Ia 3HAYCHHE KOJWYECTBEHHOTO MMCKOHTA PACCMaTPHBACTCS MEXKIy IMOHWKAIOMIEHCS
CTOMMOCTBIO TIPOJYKTa W YBEITUYMBAIONIUMUCA 3aTparamMu Ha XpaHeHue. C BKIIOYCHHEM
3aTpar Ha MpUOOpEeTeHNEe MPOAYKTa B pacueT ypaBHEHUE, ONPEIEIIAoIIee 00Ire rooBbIe

3aTpaTrhbl IPUMET BUL:

TC=DS/Q+QH/2+PD

31ech:

D - rogoBo#i cipoC B €IMHULAX;

S - 3aTparbl 3aKaza WK NepeHanaKu;

P - nena enuHUITLI U3ACITHS;

H - 3arpaThl XpaHeHUs €IUHUIIBI 32 TO/I.

3areM orpeaensercss KOJIU4ecTBO, KOTOpoe Oy/IeT COOTBETCTBOBATH MUHUMAIbHBIM
OOIIIMM TOJTOBBIM 3aTpaTaM.

Paccmorpum cnenyromuii npumep.



[Ipeanpusitue MoOAb3yeTCSd NUCKOHTHBIMM CKHJIKAMHU [ ONTOBBIX MOKYyHaTeNei.
JIMCKOHTHOE paclucaHue MpeacTaBiIeHo B Tab. 3.6. 3aTparsl 3aka3a cocTaBisoT $ 49 Ha
3aka3, rogoBou cripoc paseH 5000 en. ToBapa, U TEKYIIME 3aTPAThl 3aMaca U3MEHSIOTCA B
npoueHTe oT croumoctu I, kotopeiii paBeH 20 %. Omnpenenum, Kakoe 3aKa3blBa€MOE
KOJIMYECTBO MUHUMU3HUPYET 00IIME 3aTpaThl 3amaca.

1. Jlnsi KaXIoro 3HA4YeHHs] JUCKOHTA PAcCUMTHIBAeM BeanuuHy Q *, HCmonb3ys
cienytomiee ypaBaenue Q* =sqr (2 - D - S/ 1 - P). 3necs 3arparel xpanenus (H = IP)
BbIpakeHbl B BHUJE MpolieHTa | OT IeHbl eauHulbl NMpoaykra P BMecTo TOro, 4toObI
paccMarpuBaTh UX KaK MOCTOSHHYIO BEJIIMUUHY, MIPUXOISIIYIOCS HA €IMHUILY IPOJYKTa B
rox H.

Q1* =sqr (2(5000)(49)/(0.2)/(5.00)) =700 ex.

Q2* = sqr ( 2(5000)(49)/(0.2)/(4.80)) =714 en.

Q3* =sqr ( 2(5000)(49)/(0.2)/(4.75)) =718 en.

2. Jlnst mo0Ooro AMCKOHTA, €CIIM 3aKa3bIBAEMOE KOJIMUECTBO CIHUIIKOM MAajio, YTOOBI
ObITh JUCKOHTUPOBAHHBIM, HM3MEHUM 3aKa3blBAEMOE KOJIMYECTBO B CTOPOHY €ro
yBEIIMYEHUsI 70 Onrkaliieldl MUHUMAIbHOM BEJIMYUHBI, KOTOPYIO 3aT€M MOXKHO OyaeT
npoaucKoHTUpOBaTh, Q1* Haxomurcs mexmy 0 u 999, mosToMy OHO HE JOJDKHO OBITh
yBennueHo. Q2* HaxoIUTCs HUXKE 3HAYEHUM 3aKa30B, BXOAAIIMX B auara3od ot 1000 mo
1999, nostoMy oHO noiKHO ObITH yBenudeHo 10 1000. To e MoxHO cka3arb U 0 Q3%*,
OHO JOKHO ObITh yBenuueHo a0 2000. Ecnu 3aka3piBaeMoe KOJUYECTBO MEHbIIE
PaHXUPYEMOTO KOJIMYECTBA, COOTBETCTBYIOUIETO JAMCKOHTHPOBAHHMIO, TO HEOOXOAMMO
UMETh BBHJlY, UYTO PAHXKHUPYEMOE KOJIMYECTBO MPHU COOTBETCTBYIOIIEM €EMY JHCKOHTE
oOecriedynBaeT 1 0osiee HU3KKUE OOIIHE 3aTPaThl.

3. IIponsBeneM pacdeT M BCEX 3aKa3bIBAEMbBIX KOJIMYECTB, UCIIONb3Ysl YPaBHEHUS

oOmux 3arpart. Pesynbrar npeacrasiex B Tabm. 3.7 .

Howmep Lena 3aka3biBaeMo | [0f0BbIE T'omoBwie T'omoBbie Ob61ume

JHWCKOHTA eUHULIBI, $ |e KOJIMUYecTBO |3aTpaThl  Ha |3aTpaThl  Ha|3aTpaTsl 3aTpathl, $
ToBap,$ 3aKas, $ xpaHeHus $

1 5.00 700 25000 350 350 25700

2 4.80 1000 24000 245 480 24 725

3 4.75 2000 23750 122.5 950 24 822.5

4. Ot6epem 10 Q *, KOTOPOE COOTBETCTBYET CaMbIM HH3KHM OOIIUM 3aTpaTam.

CornacHo nanHbiM Tabn. 3.7, 310 3aka3, paBHbid 1000 en. Paccmorpum cucremy



YOpaBIICHUS 3amacaMyd C HE3aBUCHMBIM CIIPOCOM C (PUKCUPOBAHHBIM HWHTEPBAJIOM
BPEMEHU, XAPAKTEPU3YIOLIYIOCS TpeMs MapaMeTpaMu: Im mMakCUManbHBIM OXHUITAEMBIU
3anac; [1 MakcMMalIlbHBIM 3amac B MOMEHT 3aKa3a Ha IONOJHEHWE 3amaca; t Mepuoj
KOoHTpouist 3anacoB. CyTh CHCTEMBI YIPABICHUA 3anacaMu ¢ (PUKCUPOBAHHBIM MHTEPBAIOM
BPEMEHHU 3aKJIFOYAETCS B TOM, YTO YCTAHABJIMBAETCS HEKOTOpAsk IPOMEKYTOUHAS BEJIMUMHA
3araca li TakuM 00pa3oM, eciii B KOHTPOJIbHOM Touke (t1 ,t2,t3 , t4 u 1. 1.) uMeromuics
3arac 3aKiodeH Mexay [i u MakcHMMalbHO OXHJAaeMBIM 3amacoM Im, To 3aka3 He
MPOU3BOAUTCA. 3aKa3bl MIPOU3BOASATCSA TOJBKO TOTJA, KOTJA 3amac paBeH WM MeHblie [i.

(cM. puc. 3.5).

Yposenb 3anacos
OxkunaeMelii Makc. 3anac

Im

_ C. 3anac B MOMEHT
. 3aKasa

Ii | rapaHT. 3anac

t t2 5] L Bpewms

i;. 1o, 13 - TOYKa 3aKa3a
ty, ty, t3, 43 — MOMEHTBI BPEMEHH B KOTOPBIE NPOH3BOAMTCA KOHTPOJIB
3aracos.

Puc. 3.5 - VYnpasnenue 3anacamu ¢ GUKCUPOBAHHBIM UHTEPBAJIIOM BPEMEHU

B pe3ynabrare uCHoNb30BaHUS TaKOWM CHUCTEMBI MOXXHO OXHUIaTh YMEHBIICHUS
KOJINYECTBA 3aKa30B OUYEHb MajblX pa3MEpPOB IMPU OJAHOBPEMEHHOM IMOSBICHUU
HECKOJIbKUX JIOBOJBHO OonbliuxX 3aka3oB. Cymma JOMOJHUTENBHBIX 3aTpar (Imo
CPaBHEHMIO C MApPTUEH ONTUMAIBHOTO pa3Mepa) B CIydae 3aKa30B OOJbIIMMH MapTUSIMHU
HE CTOJIb BEJMKA, Kak B CiIyyae 3aKa30oB MallbIMU MNapTusaMu. Bropas cucrema (c
(bUKCUPOBAHHBIM UHTEPBAJIOM BPEMEHH MEXKJY 3aKa3aMu) MpeayCcMaTpUBaeT CICIYIONIYIO
MOCJIEIOBATENIbHOCTD ONepaliii MOArOTOBKH 3aKa3a:

* YCTAHABIMBAETCS MEPUOJUYHOCTH KOHTPOJISI 3aracoB, OPUEHTUPOBAHHAs Ha
rpaduK MOCTAaBOK IMOCTABIIMKA;

* pacCUMTHIBACTCSA BEIMYMHA TPeOyeMbIX 3amMacoB Kak CyMMa KOJHUYECTB,
MPOJIAaBAEMBIX 32 MIEPUOJI KOHTPOJIS 3al1aCOB U 3a BPEMS O’KMJIAHUS ITOCTABKH U KOJIMYE CTB

B CTPAxXOBOM 3aIrace,



* COCTABIISIETCS U BBIMOMHSIETCS IpadUK MPOBEACHUS KOHTPOJISL YPOBHSI 3a1acoB;

* IPUHUMAETCA PELICHUE O pa3Mepe 3aKa3a — yKa3blBae€TCs KOJIMYECTBO JETale;

* 3aKa3 BBICHUIAETCS B YCTAHOBJIEHHBIN rpa)uKOM JI€Hb.

B cucreme ¢ (QukcMpoBaHHBIM HHTEPBAJIOM BPEMEHHU 3aKa3bl Ha BOCIIOJIHEHUE
pa3MeIalTCsl € 3aJlaHHOM MEePUOAMYHOCTHIO, HANpPUMEpP, OJUH pa3 B JIBE HEICIH.
3aKa3bpIBa€MO€ KOJMYECTBO HEMOCTOSHHO U 3aBUCUT OT UMEIOIIET0OCs OCTAaTKa.

Ora cucrema Oojee MOAXOAUT MJIA MPEIMETOB MaTepUaIbHO-TEXHUYECKOTO
CHAOKEHUS CO CIEAYIOMIMMH XapaKTEPUCTUKAMMU:

* MAJIOLICHHBIE MTPEAMETBHIL;

* HU3KHE 3aTpaThl HA XpaHEHHE MaTEPUAIbHO-TEXHUUECKUX 3a1acoB;

* HE3HAUUTEJIbHBIE U3IEPKKH, €CITU JAXKE 3aachl 3aKOHYWIINC;

* OJIMH U3 MHOTUX MPEAMETOB, 3aKYMAEMBbIX Y OJTHOTO U TOTO K€ MOCTABIIMKA;

* CKUJKa C IIEHbl 3aBUCUT OT CTOMMOCTH 3aKa30B Ha HECKOJbKO MPEIMETOB.
Cuctembl ¢ (QUKCHPOBAHHBIM HMHTEPBAJIOM BpPEMEHU IMPUMEHSIOTCS, HApUMep, MpU
YIPaBIICHUH 3alacaMy KaHIETSIPCKUX TOBAPOB WK OaKaJeHHBIX MPOYKTOB B Mara3suHe.

[Ipu cucreme ¢ (PUKCUPOBAHHBIM HMHTEPBAJIOM BPEMEHU MEXIY 3aKa3aMH
YCTAHABJIMBAIOTCS CTPOrO ONPEIECICHHBIE CPOKM IPEACTABICHHUS 3aKa3a, TEM CaMbIM
pemaercsa Bonpoc korma? CHayana HY>KHO OTBETHTh Ha BONPOC CKOJbKO? [{nst sToro
YCTaHABIMBAETCA U (PUKCUPYETCS B KAPTOUKAX yUyEeTa WM MaMSATH KOMIIbBIOTEpA BEJIMYMHA
Tpebyemoro 3amnaca Jis Kaxxaou aerand. HanugHeliii 3anac riroc oku1aeMoe MonojiHeHre
M0 MPEAbIAYIIEMY 3aKa3y CTAHOBSTCS JOCTAaTOYHBIMU JJIS YAOBIETBOPEHHMs CIIpoca [0
CJIEIYIOLIETO MOIOJIHEHMS 3anaca:

Tpebyempiii 3anac = KonnyecTBo, pacxomyemMoe 3a nepuoj; kontpois + KonudecTso,
pacxoayeMoe 3a repuoj nocraBku + CTpaxoBou 3amnac.

U3 atoro criemyer hopmyna:

P3=T3 - (H3+OII),

rae

P3 - pa3zmep 3aka3a;

T3 - TpeOyempblii 3amac;

H3 - pamuuHEbIN 3amac;

OII - oxumaeMoe OoIOJIHEHHUE.



[Tpu pabote 1Mo cucTeme MOIMOJIHEHUS 3arMacoB yepe3 (PUKCUPOBAHHbBIE WHTEPBAJIbI
BPEMEHU HUYTO HE MPENATCTBYET MCIOJIb30BAHUIO ONTUMAJIBHBIX 3aKa30B, OCOOEHHO IS
JeTaneil, MMEIOIMMX CTa0WIbHBIA CIPOC B MEPUOA MEXAYy MocTtaBkaMu. ONTOBUKHU
CTAaparOTCsl TOYHEE PACCUMTHIBATL U CBOEBPEMEHHO KOPPEKTHUPOBATH BEIWYHUHBI
TpeOyeMbIX 3amacoB JIeTajell — 3TO CIOCOOCTBYET TOYHOCTHU 3aKa30B M MUHHUMM3ALUU

Pacxo/IOB MO 3aKyIKaM.

https://www.cfin.ru/management/manufact/inventory.shtml


https://www.cfin.ru/management/manufact/inventory.shtml
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