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B arofi xmmre, mammcammoit axamemmkom Ji. B. KamropoBuuem, onmnM
13 CO3JATeIIe ONTAMATIBHOTO MATEMATHIECKOTO I POT PAMMAPOBAHN A,/ €T0
yuesuxoM gouerrom A. B. Topctko, smaraiorcs BOMPOCIE, CBA3AHHHS
C IPMMEHEHHOM MATOMATHIOCKHX MOTOJOB B SKOHOMHYOCKHUX MCCIOIOBA-
HAAX, BakHOCTP TAKHMX MOTOAOB TPYLHO NEPEONSHHTH — OHH MIPART
BEChMAa CYWIGCTBEHHYIO pOJb B [8J6 COBEPNIGHCTBOBAHHMS dKOHOMH-
9ecKOll HAayKM, OOOTAMEHNA 66 TOTHHIMM KOTHYOCTBOHHHIMM MOTONAMH,
eme Goabuied, G83yCHOBHO, OKaXKeTcsi HUX DPONb B JadbHeHIIeM.
He TpeGys or aurarens rnyGOKMX NpeXBAPUTONBHBIX 3HAHMHA HU IO
MareMaTHKe, HU TI0 9KOHOMHKe, KHHMra IIO3BOIHT eMY O3HAKOMHTBHCH
C OCHOBHHIMH UOJNOKOHHAMH MATeMATHIOCKOH JKOHOMMKH, IOMOMKET
HCNOJAB30BATh IKOHOMMKO-MATOMATHIBCKHE MOTOXH B CBOBH NDPAKTH-
qecKOi JeATeNbHOCTH, M3noxeHue BegeTca TaK, Iro0H NOKasaTh B
OPraHM9IeCKOM OZMHCTBE SKOHOMMYOCKMS NPOGJIeMH M NPHMEHTEMBIO
BJIS UX UCCIEIOBAHMA MATEMATHIOCKIe METOTH. [[1a Gonbulei HaraAZHO-
CTH NPUBEIEHO HEMAJIO KOHKPOTHHX YUCHAOBHX NPHUMEPOB M KUSHOHHHIX
$aKToB, WANIOCTPUPYIOMUX OOMME TEOPETHIECKHS MO OMKOHHSL.

Haura paccanmrama Ha cnemualvcToB PasHHX Npoduieil: WHKEHEDPOB,
9KOHOMHMCTOB, a Tar)Ke INpenogaBaTeied M cTygeEToB. OXZHMM OHA
NIPHHECHT IOJIB3Y B UX NPOPeccHOHANBHOM AOATENBHOCTH, KPYTHM ZACT BO3-
MOKHOCTh 03HAKOMHTbCA ¢ NPUBNANAMM NOMCKA OUTHMAJIBHHX peuleHui,
9T0 B HACTOAME® BPOMs HYKHO KKRIOMY HHTEIIHTOHTHOMY 9Y6l0BEKY,

1=8=3
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OT ABTOPOB

B macrosmee BpeMsa B Haumleil cTpaHe COBJAHHE BCE YCJAOBHA
AJAs TOTo, 4Tofhl HayKa crala (E oHA JeHCTBHTEIBHO CTAHO-
BHUTCA ) IPOU3BONUTENbHOM CHI0H o6mecTBa. ITo eme Gomee,
4eM mpesie, MOBHINAET OTBETCTBEHHOCTh YUEHOTo mepef 06-
mecTBOM. [caAM paHbIIe MOTJIE CYIECTBOBATH YYEHHIS-3a-
TBOPHUKHE, 0 paboTax KOTOPHX 3HAM UMb Y3KAH KPYT cOeLHA-
JACTOB, TO CeiYac MOJI0MeHHEe KOPeHHEIM 06pa3oM MEHSETCH.
Hampanit yuenniit qoaxen pago ANE DO3MHO B AOCTATOYHO HO-
nyaapHoii ¢opMe o6GpaTHTbCA He TONBKO K CBOMM KOJIIeram
oo npodeccHH, HO H K IOHPOKOH ayjHTOPHH, OO3HAKOMHUTH
ee ¢ 001acThI0, MM H3y9aeMOl, Pe3yabTaTaMH, NOCTUTHYTHMHE
B Hell, MX 3HAYMMOCTHIO W NEPCHEKTHBAME NPUMEHEHH.

Tak Kak ¢ 9KOHOMHEKOH B DA3iIMY4HHIX €0 ACIEeKTaX HpH-
XO[HUTCA CTAIKMBATLCHA NPAKTHYECKH KAKAOMY dUed0BEKY,
TO B3HAKOMCTBO € HOBHIME MaTeMaTHYeCKAME M@TOfaMH B
9TOH HayKe 0CO0EHHO MHTEPOCHO K BAKHO, JTH BOIPOCH IpPH-
o6Gperator ocoGoe sHauerme B cBere pemesnii XXIV cnesga
RIICC, B KoTopnix cKasaHO: «B measix COBepII@HCTBOBAHHSA
LIaHAPOBAHUA HAPOMHOTO XO3AHCTBA W yOpaBieHHa o6ec-
OeYNTh IMHUPOKOE HNpUMeHeHAe SKCHOMAKO-MATEMATHYECKAX
MeToHoB., . » !

OTH OPHIMHLI X OOCAY:KHIE TOJIKOM K TOMY, 9TO MHI pe-
WHAIE B NOOYAAPHO#E (opMe pPaccKaszaTh O METOAaX HOHCKA
ONTAMAIbHKIX pPElIeHHH B 9KOHOMHYECKHX HCCIAENOBAHMAX,
0 MaTeMaTHYecKOM ONTHMAJbHOM OPOrPAMMEPOBAHUE — DTOH
HOBOH MaTeMaTHKe, KOTOpas BO3HHKIA B CBA3H ¢ moTpeGHO-
CTAMU SKOHOMEKHE WM B3fiTA €10 Ha BOOPYIKEHHE.

IIpepnaraemMas KHEra, ¢ Haweld TOYKE BPEHUA, IO3BO-
JET YATATENI0 NO3HAKOMHATHCA ¢ AOBOJABHO WIXPOKHEM KpYroM

1«Ma\:l‘eprfumm XXIV cwveaga KIICC». M., Ilommrusgar, 1971,
cTp. 298.



BOIPOCOB, CBS3aHHHM ¢ NPUMEHOHHEM MAaTOMAaTHIOCKHX Mé-
TOROB B 3KOHOMHKe. MH ¢rapaiuchk mo Mepe BO3MOKHOCTH
CO3[aTh NpECTABIGHHE O 33KaYaX ONTHMHUBANKH, BOSHUKAIO-
mAEX B 3KOHOMHIKE, 0 MeToflaX HX pellenus, 06 opraHHIecKol
CBA3H MEKNYy SKOHOMHKOH ¥ Maremarmkoil. Hapspy ¢ dys-
JaMEOHTAIBHHMA TEOPETHYeCKHMH BOLNPOCAME pPacCMaTpHBAa-
I0TCA I KOHKDOTHHIe UHCJIEGHHHIE 3aflaud, 9TO [aeT BO3MOM-
HOCTE BHEMATOIBHOMY YHTATENI0 T1y0iKke OPOHUKHYTH B CYTH
nena. Ilpm sTom MH He OrpaHHYEBaeMCHA M3JIO0AKGHEEM Y6
pPaspelleHENWX ¥ Halle[UIMX HCHOJb30BaHKe BONPOCOB ONTH-
MH3aOMY SKOHOMHUKH, HO M YKAa3hBAeM HA NEPCHOKTHBH pas-
BUTHA TeOpHH, TPYRHOCTH H HepelieHHH@ BOODPOCH, CTOA-
m@e mepef Hoi.

Uro Kacaercs MOATOTOBKE dYWTaTeds, TO K HeH He Opens-
ABNAercA camkoM Goaplimx TpebGosammit. Huwra paccumra-
Ha Ha WIHPOKMH KPYT COEMHUANHCTOB, paboTAalOMuUX B pasHHX
OTPaCAAX X03AHCTBA, KOTOPHE XO0TelH GH NO3HAKOMHTBCH C
OCHOBHHME COBPEMEHHHIMH HEeAMEH ¥ MeTOlaMH HOHCKA Ol-
TEMAJBHEX pelieHnd B 5KOHOMEHKe. OHa MOKeT OKasaThCA
WOJIe3HOH ¥ AJA CTYAeHTOB, yuHTeledl W y9amEXCA CTapLIAX
RiaccoB cpepHeil mwkoaxl. KoHegHO, HeKOTOpHe pasfelnH,
Tpebylomue B3HAHUA BHCMEH MaTeMaTHKH, MOTYT BHI3BaTh
3aTPY/HeHHA, OflHAKO IpPH NEPBOM UYTEHAH MOKHO Orpa-
HEYHUTHCA HX OpocMoTpoM. Peinalomee sHaueHHe MMeeT BHH-
MaHOe W HHTEpPEC K TeMe KHUTH.

Mu mageeMcs, 4ro, O03HAKOMHUBIIHCH ¢ STOH KHUTOH,
gmraTenb GyneT mpenCTaBAATH, KaR CBA3AHH MaTeMaTHKa X
aKoHOMEKa. Ecam e 0H 3axouer yray0ETs CBOM MO3BAHUA B
MaTeMaTH9eCKOM HNPOTPaMMHUpPOBAHWE WM B faabHeHINeM mpH-
MEHATH WX B CBOeH JesATeabHOCTH, MH OymeM ¢9UraTh, 4T0
OeJb, CTOABMWAA Hepej HAME ODH HANWCAHAM 3TOHM KHHTH,
BOCTHTHYTA.



TJABA NEPBAS

JIHHEHHO-IPOTPAMMHBIE MOJEJIH ONTHMHSAIAH

1. BBEJEHUE

CoBpeMeHHAsA 3KOHOMEKA HPOACTABIAST €060l upeaBHYaHO
CJI0KHYI0 HONPEePHBHO Pa3BUBAIOIMYIOCA CHCTEMY IETAHTCKOIO
MacmTaba, COCTOAMYI0 N3 MHOKeCTBA 3BEHBEB, BRIIOJHSIIO-
mux pasamdAbe ¢GYHKUUH. YOpasieHHe Bcedl SKOHOMH-
KOH U OTHeNBHEIME €@ 3BeHbSAMH JiellaeTcsa Bce Gonee 3aTpym-
HATEJHbHHM H3-33 KOJI0CCAIBHOTO0 MHOT006pasms BO3MOKHBIX
OpOW3BO[CTBOHHBX pENeHHWH, NpPHHAMAEeMHX HA pasind-
BHX ypoBHAX. Ocobylo Ba;KHOCT B CBA3H ¢ HTHM OpHoGpeTa-
0T BOOpPOCH HAyYHO OGOCHOBAHHOTO MOHMCKA ONTHMAJBHRIX
pelleHW# B pPA3AUYHHX JKOHOMHYGCKEX CHTyalHAX — pe-
WeHEH, DOBHIANmMUX 3QPEKTHBHOCTh HAPOXHOrO XO03AHCT-
Ba, 00ecHeUMBAMNUX MAKCHMAJbHHA BHIIOYCK HeoGXoUMOi
OpOJyKIOHH.

Hyxu0 ckasaTh, 9T0 BooGme XapaxkTepHo#l uepTO# mia-
HOBO-IPOHM3BOJACTBeHHRX H [PYTHX 5KOHOMHMYECKHX 3a7ad
ABIAETCA MHOKECTBEHHOCTh BO3MOKHHX pelleBHH: ompe-
JlelleHHYI0 NPOAYKIHI0 MOYKHO HOJY4YHTh DA3IHYHBIME CHO-
c06aMH, Mo-pasHOMY BHGHpAas CHphRe, OpHMeHseMoe 060py-
JAOBAaHWE, TEXHOJOTHI0O W OPTraHW3aMUI0 NpPOHU3BOACTBOHHOTO
nponecca. Kasanoch G, 9T0 NpH HAJHYEE HECKOJIBKEX BO3-
MOKHRIX POLIGHWH HYKHO OPOCTO PACCMOTPETH HX BCE M BHI-
6patp mamnyumee. OfEaKO 3Ta mpocToTa o6MamumBa. TaK Kax
KaKJblii mJaH Ha 11060M ypoBHe 9KOHOMHYECKOH CHCTOMB —
OT Hexa [0 HapogHOTO XO03AHCTBA MOJydaeTcsi B Pe3yJbTaTe
COYeTAHUSA HJIEGMEHTAPHHEIX NPOHM3BOACTBEHHHIX pelﬂeHEﬁ, TO
YACHO BCOX TAKHX KoMOHMHALWA 0KasHBaeTCsa CTOJNb BEIHKO,
9T0 y’ke B CPABHATEABHO IPOCTHX 3ajadax moapslii mepeGop
BCEX BO3MOKHHIX BADHAHTOB HEOCYNIECTBHM pga)ke OpH HC~
LOJb30BAHAN CaMHX coBpeMeHHbx JBM.



Memny TeM pnd npAKTHkE opumEM m3 HamboJiee BayKHHX
BONPOCOB 9KOHOMHKH ABIAETCA HOCIPOGHHME ILIaHA, TAK KaK
OpH yRAYHOM BHIGOpDE €ro upW MenbpmEX 3aTparax MOMKeT
6uTE ocTHrEYT G6aBmIA dPdHerT u Waobopor Ocobyw poas
3TOT BONPOC HIPaeT B CONMANUCTHYCCKOM obmecrBe — 06-
mecTBe. CTaBANIGM nDepef, cofoil 3ajauy mamGosee mONHOro
yroBaersoper®a norpebuocrteir Tpygammxen HverHo B mem
Gmarofaps OIJ4HOBOCTH XO4AMCTBa U olbmecTBenmoii cobeT-
BOHHOCTH Ha CPENCTBA IPOHU3BOACTBA MOYET OBITH JIOCTHT-
HyTO Haubosiee moauoe ¥ addenTHBHOS MCOONb30BAHAE HMEH-
IMUXCA ¥ BHAGIOUHHY JJIA OPOHSBOLCTBA PeCYpCcoB, obecme-
YABAKOMEe MAKCHMANbHLA BWOYCK HYKHOH OPOXYKHHMH
IToaToMy B COLHANHCTHYOCKOH DKOHOMHKE M3 MareMaThde-
CKHX MeTOXOB HAMGONBINeS 3HAYEHHEe HOJNYTEAM MErofbl Ha-
XO03KJeRHA HAWIYYOIEro, ONTUMANLHOTO pemeHdsA, o0benn-
HACMREIe HAsBAHUEM MaMeMAMUueckoe ORMUMAALHOE RDOZDAM-~
muposanue

ITo camoit cBoell mpHpaNe MaTevaTUYECKHE METOLS MOTYT
OPHEMeUATECA He HeNOCPEICTBOHHO K H3yyacMol sefcTBATeN b~
HOCTH, & JHMb K MaTeMATAYeCKHM MOHOAAM TOTo HIX HHOTO
kpyra apneumit IloaToMy pas npuMeHeHHf MaTeMaTHYCCKHX
MeTONOB B 3KOHOMEKE OKAa3ajoch HEOBXONMEMHM CO3TaBaThb
Mofean SKoHoMHKH. HoHewno, pesyabTaTH HCCAOOBABHA
9THX MOJeel NpefcTaBAAIT NPAKTHIeCKHA HHTEDPOC, TOTBKO
eCITH CaMH MOJeNH [OCTATOMI) ANEKBATHO OTODpakaT pe-
AlBHHE CHTYAIUH, eCIH OHH J|0C)ATOYHO COBEPHIGHHE!

B redenme anWTeIbHOr0 BpeMEINH B SKOHOMEYECKOH HAY-
KO HCHOTNB30BAJICA BEeCEMa OrpaMMueniibii apceHal MaTeMa-
TEgeckax vopetel. Hamdolee mupoxo npusenanues mMogetn
H OLHCAHUA HKCIONBL3Y0IAe anrefpanvcckue cooTiomelns
7 obosmagenma IIpx H3ydeHME 2KOHOMHYCCKEYX npobieM Je-
J47dch TAKMKS™ DOOETKM HCOOAB30BaThL JH(cpCHIHEAIbHOS
¥ HHTerpadkHOe Heuucaenmg IImeMmu cioBaMu, MarcMaTHde-
CKEfl anmapaT, BOSHHKHIE{T B CBASE ¢ HpoOJNeMaME MaTeva-
THUeCKOH (M3BKH M TeOPeTHYeCKOH MeXAHHKH, LPEMEHANCA
AJIst HCCIEMOBRAANA H PEIUERUA JKOHOVMUIECKHX 3a7at B xann-
HeflmeM BO3HHKIA HEOOXOMWMOCTh B CO3JAHME MATeMaTHYE-
CKEX METO0B, CHENHAILEHO NPACHOCOBMOHENX K 3a7ATay ako-
HoMHdeckoro aHanmaa Hienno norpebHOCTAM 9KOHOMAKE

1 ATOT TepMAH He C.Je{VeT CMCLIMBATL C TEPMMNHOM IpPOTPAMMBPO-
Banpe», 0003HAYANOMIIM COC(ABICHUC IPOTPAMMB, OCYIICCTBIAIONION
OIpeAcNeHEHN BEMHMCIETENhLENME nponecc (aaropadpv) Ha IBM
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00A3aH CBOMM IPOACXOMKACHUOM PHA HOBHX MATEMAaTHIOCKEX
JHCLUNNAH, TAKAX, KaK NUHCHHOE NPOrpaMMHpPOBAHUC, JH-
HaMEOYECKOe NPOTPAaMMHPOBAaHHe, TeOPHA MLP. TeOpPHA 1pa-
¢oBH fp Bech aTOT KOMILIEKC NPHKIAHKX MaTOMATAYECKAX
IHECIANAMH BMeCTE C MaTeMalHTeCKUMH MO;\eIAMHO, II0-
POXIEHIHVE M CBS2aHHHIMHU C OIpPENe1¢IIHME JHOHEOMHY6-
CKAMH npoGaeMaMd, ONACHB AOMUMA 9KOHOMUKY DpeAupHs-
1M, 0TPACIH, HAPOAHOTO XO03AfCTRAa HIE OTAEIbHbie DKOHO-
MHIECKHE OPOLECCh B BHX Moier GHTH 00negmHCen o0mpM
HA3BAHUEM ~— MATCMATHYeCKAA 3KOHOMHOKA

CregyeT cxasalb, 9T0, KaX HOKasalo PasBHTHe NAYKH,
MAaTCMATHYECKHE MONC/IH 9KOHOMEIECKAY OPOLLCCOB He TONLKO
He Opole Mojieleil cCTECTBEUIIOHAYUHRIX UpobaeM, a, Bao6o-
POT, HEPEKO C0MKHee HX DO CTPYKType, 60.1e¢ rPOMO3IKE IO
cBomM. Macmrabam {yueJay mapaverpon, UX B3aEVIOCBIAAM)
IToatomy 37eCh OKA3KIBAGTCA 0COOEHHO CYIIECTBEHMIM TOCAe~
BOBATCABHOE Y.yTIMeHHe MOfeneH, oObCcLMHEHES HX B CHCTe-
MH, Oepexof B PesyJIpTaTe aHanuada oT GoJiee mpoCTHX MOAe-
neiri K Gosee CNOMHHIM H LOJABBIM TpPy)HOCTH MaTeMaTmue-
CKOT'O ONHCAHHS HKOHOMMIECKHX ABJICHHN CTaXH npRUAHOMA
TOTO W10 ONHO BpPEMA 36 CYIIC(TBOBANO MHeHHe O IEBOS-
MOXKHOCTE ¥ HeTPEeMTeMO(TH UpPHMeHeHHA MaTeMaTHdeCKHX
METONOB MCCIENODAHHMA }O MHOTHY 06T4CTAX  9IKOIOMH-
KH, OHACEHMe, 4r0 MaTeMardKa MOJKeT BHITeCHATH JKOHO-
MEYeCKYH HAyKy, BATYUIOBATk HPUPORY JKOHOMHTeCKHX
ABNEHHH

Ho B EacTonmee Bpemsa Vike TP YNHO HAUTH Te10eKa, COMHe-
BAIOMIETOCA B BO3MOKHOCTH H [4Ke BCODXOIAMOCTH IpHMe-
HEHHMH MaTeMaTHIeCKUX METON0B B BKOHOMHKE IJTH MOTOAH
3aHANHE HOJO0DAIONIee MCCTO B OOraTOM ApPCAHANE 2KOHOMHIE-
CKOll RAYRHE

TMepedgeM Teneph K 03AAKOMAENUI0 ¢ ONHMV H3 Haubosee
PaBBHATHX H HIAPORO IPHMEHAEMEX HA HOPAKTUKE DAazfleloB
MaTeMATHYeCKOH BHKOHOMHKH — JHHEHALIM NporpaMMApOBa-
HAEY

2 [IPOCTEHIIAA JHHEMHO IPOTPAMMHAA MOJEJB —
B3AOAYA O PACHPOE
Q

JHAKOMCTBO ¢ EHODIIM Da3leloM RPHKIANHOH MAaTeMaTHKA
Jy9me BCErOo HAUATE ¢ ONHCANHS 3TCMEHTAPHOR IKOHOMATE-
cKofi 3apawd. JTO 10 {BOJHT PasdbACHATH BCe HeolYoNHMEHE
HOBH@ HOHATHA H CYLIHOCTEL MeTOZOB IHHCHHOTC IpPOl paMMH-



posauma. Ho npemxpe — HeGoapmaa o6man XapaKTePHCTHKA
HTOTO pasfesa MATEMATHIECKOH DKOHOMHUKE B HCCKOJBKO cIe-
OUAJbHKX TOPMHHOB.

Kax mpasmno, BCAKOR 3871896 NONCKA DOIICHUA B SKOHOMHE-
K@ CONOCTABISOTCA yeseéas PyHmkyus, MO3BONAIMAA KOJIH-
9eCTBOHHO CPDABHHBATH BO3MOJKHEI@ DONIGHWUs, ONEHUBATH HX.
Bosmnkaomue ecTeCTBeHHEIM 06pa3oM IpPH NOUCKE ONTEMAJb-
HOTO POMeHNs 3879, B KOTOPHX OTHCKEBASTCA MAKCEMYM HIIH
MAHEMYM 0e1eB0H O YHKIWA npH HATHIAE OTPARMIeHAH HA me-
peMeHHEe, 00beNUHAITCA OOIMEM HasBaHHEM — 3adayu Ma-
MEMAMUUECKO20 NP O2PAMMUDOBAHUS.

Hapsagy ¢ TepMEHOM peweHue B MaTeMaTHY6CKOM IpOT-
PaMMHEpPOBAHHK YHOTPEGAAIOTCA B TOM Ke CMEICIe TePMHUHE
naaH, cmpameeus, ynpasieHue, nogedenue. Besakmit Habop 3HA-
9eHU# NIepeMeHHEIX, YAOBJIETBOPAKIMAH OTpAHMYCGHNAM 3a7a-
9y, HOCHT Ha3BaHHE Jonycmumozo naara. TOT e JomycTaMELH
0J1aH, HA KOTOPOM JOCTHATAETCA SKCTPOMYM (MAKCHEMYM MM MH-
HAMYM) I[eJ6BO# YHKIMA, HA3KBAETCHA ONMUMALLHBLM RAGHOM.

Bee 34784l MATeMATHYCCKOIr0 ONTHMAaJbHOI'O IpPOrpaMMu-
POBaHOA B 3aBHCHMOCTH OT BHja NeiaeBoi GyHEKM@AW ¥ orpa-
HOY9eHOR MOTYT GEITh pasGUTH Ha P KIACCOB TAK, 9YTO KaK-
ABH RJIacC XApPAKTepH3yeTCs CBOMMH METONAMH pemeHHA
BXO[/AMMX B HETo 3a7jad. SHAKOMCTBO ¢ 9TAME KJjaccaMy Had-
HeM ¢ HamGoJiee H3y4eHHOTO M3 AMX — KJacca, B KOTOPOM H
meneshle (GYHKOWM 3a0a4, ¥ OFPAHMYGHMA JIHHEHHE, OJTOT
KPYT 34739 B COBOKYNHOCTH ¢ METONaMH OTHICKAHHA ONTH-
MaJBHHX peMeHW# B HAX HOCHT HA3BAHHUE AUHELH0Z0 npo-
2PAMMUDOBAHUS.

OcHoBHOH Hpeeli TWHEAHO-IPOTPAMMHON MOMEIH MABIA-
eTcA pacCMOTPOHH® NIPOHM3BOACTBOHHOIO NJAaHA KAK COCTAB-
JeHHOTO K3 9JeMeHTADHHX NPOH3BOACTBEHHHX CHOOCOGOB.
B oaroii Momenm npmEATA runoTesa amEeHHOcTH. CyTh €€ B
TOM, YTO K&yKALIH NpOH3BOJCTBeHHHI HPOMECC IIPOAmoJara-
©TCA BO3MOKHHIM HPHMEHATh ¢ M1000H KpaTHOCTHIO (MHTEH-
CHBHOCTBI0) I OpPH 9TOM 3aTPATH H BHIXO[ OPOAYKIUE MEHA-
I0TCA NPONOPNHOHANBHO; PE3YJILTATH HPOMECCOB CYMMHDYIOT-
ca. B cwry TaKo# rEnoTesH BEAKUI IUIAH MOMKHO IPELCTABETD
B BHJle Ha60pa HEKOTOPOTO 9HUCJIA OCHOBHHX CI0COGOB, mpHUMe-
HEHHHIX ¢ PA3JMIHHMU HHTEHCHBHOCTAMH. B Xoge pemennus
HMHTEHCHBHOCTH ONpEfleIAI0TCA TAK, 9TO0H OrpaHnueHnA GEIIA

VIOBIETBOPEHH, A LeaeBasd QYHKOUA HOCTETajla MAKCEMyMa
HId MEHEMYMA.
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Chenas 5TH mpefBapHTENbHEIC 3aMEUaHMsI, HmepeitaeM K
paccMOTPeHMIO KOHKpPeTHoi sadaiu o packpoe. JIueTr MaTepna-
a4 pasmepom 6-13 M® Hy:xHO PACKPOHTH TaK, 4T06H OOJTy9H-
anck 3aroToBK® asyx Tomos: 800 mrT. sarotorok THma A
(4-5%% u 400 mT. TEma B (23 M2), m3pacxoloBaR OPH 3TOM KAK
MoKHO Menpme Marepmana. ([aa pemenma Taxoi sapmaum,
KOHOYHO, HE HY/KHA CHeOUanbHAA Teopma. Ho sra 3ajgaua
HCOOAB3yeTCA B KHUTe KaK OPEMep, HA KOTOPOM pasdbACHA-
I0TCA MeTO/H JHHEHHOT0 NpPOTpaMMUPOBAHESA.)

b# 5| A

17y 4

Ha pme. 1 uzobpaskenk MCXOfHMe JUCTH MaTepmana B
BHKpAHpaeMbie M3 HHEX 3aroTonkd. Hamgmi amer Moo
PACKDAMBATH Pa3IMYHHIMA Golee HIM MeHee YAAYHEIMH CIO-
co6aMH, moJMydad COOTBETCTBOHHO 0oNpe WIM MEHBIIE pas-
JAEIHEEIX 3aTOTOBOK,

(3;1) p=12m? {2;5),"-:2,,3

“ |

Pmc. 2

M) A= (673) n=0nt

Ha pme. 2 npuBeneHE HeKoTopHe W3 BO3MOXKHHX CIOCO-
6oB packpos, OPEIEM B CKOOKAX YKa3aHO, CKOJIBKO Bar0TOROK
moslydaeTcd W3 KAaKAOTO JHMCTa: mepsad OHdpa — Tom A4,
BTopag — THN B, a ynciaa r; 0603Hagal0T DOTEPH MATEpHAIa
op? KakgoM cmocoGe. PacKpouTs nmomoGHEIM o6pasoM Mok-
HO GH0 GH 63 BCAKOA MaTeMAaTHKH. A BOT KakWe M3 CHOCO-
60B Mcmonp30BaTh M AJAA KAKOTO 4MCaa JHUCTOR MX NpHMe-
HHUTh — 5T0 BOHNPOC, OPH PEIIeHAH KoToporo 6es MaTeMaTHKH
He o6GofiTmch. Bens mpocMoTpeTh BCe MHCIOMEI® BapHAaHTH,
KoMOMHamu®M coocoGos M BHOpaTh M3 HEX HAWIYTINHWE — 3a-
Aada, KoTopad, HaIpHMep, OPH [BAJOATH THIAX BaroTOBOK
He Mo:KeT OHTH pemeHa ¥ cospeMennbidm IBM.
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ITepexoguM K MaTeMaTH4eCKOMY ONHUCAHUIO 3aadd.

06030a9UM Yepes £; YACI0 JUCTOB MaTepHaia, pacCKpanBae-
MEX 00 i-My cnocoby. ITycTs a; 1 b; 0603HaTaI0T COOTBETCTBEH-
HO 9HCJO 3aroTOBOK THmna A @ B, Ionyd4aeMHX NOpH HCOOIb-
30BAHNM i-i KapTH packposd. Hanpumep, AnsA mepBo# KapTH
a; = 3, by = 1, a Bea MaTpEna cuocoGoB IMeeT BHT:

TABJTHIIA 1
Cnocobu
3aroToBKa
1 | 2 3 4
A 3 2 1 0
B 1 6 9 13

Ucnonpsyst BBefiennnie 0603HaYeHNA, MOKHO HaTh TENEpb
TaKyl MaTeMaTHYeCKyHn (QOPMYJIHPOBKY HHTepeCYIOme# HAC
sajaud: HafiTHM MHEUMYM amHeHHO# QyHKOHWE, BHparkawomel
9HCJA0 M3PACXOJI0BAHHHIX JHCTOB MaTepHana (IO BCeM CIOCO-
6am),

L (xy, 23, 23, 24) = 21 + 25 + 23 + 24
OpH YCAOBUH, 9TO NEPEMOHHALI X; YAOBIETBOPAIOT CAeYIOMHEM
OTPAHUYCHHSAM:

@y + gy + azzg + asze > 800
(1)
bz, + byxy + byxy + bazs > 400

HIH, NOACTABIAA YUCIOBHE 3HadeHHA (cM. Tabx. 1),
3z, + 2z, + z; > 800
z; + 6z, + 925 + 13z, > 400

(sxoBHOMEUECKH cMBIca orpanmdenmii (1): cobmogena xomm-
JeKTHOCTH — BCE HEOGXORHMMHEe 3ar0OTOBKH CIeIaHH B JOCTATOT-
HOM 9HCIHE).
z1 > O’ Zg } Oy
@)

13}0,14}0

(sKoHOMIYeCKTHE CMECI OrpanMuenHHi (2): HE opun cmocol
He OPEMeHASTCA K OTPHNATONHLHOMY YHCHy JHCTOB MaTepHa-
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71a, TaK Kak Qu3HIeCKH 3TO 03HA4ano 6bl, 9TO M3 3aTOTOBOK
AeAAITCH TeNble NHCTH).

910 xXapakTepHHe YCAOBHA 3ajjla¥d AMHEHHOTO LpOTpaM-
MHEDOBAHESA: HAUMU MUKUMYM (MAKCUMYM) AUNEEHOL Popmu
(Pyrryuu) npu sunelnBL 02PAHUYEHURT.

CnenaeM ciefyiomee BCHOMOTa-
TeabHOE mocTpoenue (puc. 3). B npa-
MOYTOJBHOH CHCTeMe KOOPJHHAT
XOY KasiuaoMy BO3MOKHOMY pac- 72
KpOI0 CODOCTAaBAM TOYKy, y KOTO- [
poit KooOpAiMHATA I PaBHA YHCAY 3a- /0| A,
TOTOBOK THOAa A, DOJydYaeMHX mpa |
9TOM pAacKpoe, a KOOPAHWHATA Y —
9mCy 3aroTOBOK THOA B. 9TH TOI-
K7 0603HaYeHH GYyKBO# M ¢ HBAEK-
COM, YKa3HBAIOIMM HOMep packpos. S| ¥,
HanopuMmep, nepBoMy PacKpoio COOT- [
BeTCTBYeT TouKka M, ¢ KOODAHMHATA- 4 [-
Maz, =3,y = 1. =

Touxm ma oTpeske M,M, yka-
3EIBAXOT CBOMMH KOODAMHATAMH KO-
JHA9eCTBO 3aTOTOBOK THmA A I THHA

Puec. 3

B, npaAxogAmAXCA B CpefHEM Ha ¢ 2 Yy X

OfIWH JIACT MaTepHaJa B PAa3IHIHHIX

IIaHAX PACKPOs, KOTOpHe mNpexcTaBasioT coboil coweranmsa
packpoeB M, m M,. MoKHO 10Ka3aTh, 9T0O MHOKECTBO BCEBO3-
MOKHEIX INIAHOB PAacKPoA, ABIANMAXCA KoMOwHanmamm M.,
My, Myu Mg, ecliE HX XapaKTepPH30BaTh BHXO[laMH 3aT0TOBOK,
OpPEXONAMEXCA HA ONMH JHCT, H300paykaeTcd COBOKYIHO-
CThI0 TOYEK BHIIYKIOTO MHOTOYroabHMKa M M. M M,, o-
TOPHI HA3HBAaETCA MHOTOYTOJIBHEKOM OCYNIeCTBHMBIX IUJia-
HOB. Obpuno pus yno6cTBa B 9HCIO BEPHIEH MHOTOYTOJBHH-
Ka OCYHmEeCTBEMHIX IUIAHOB BKJIIOYAIT W HAYAI0 KOODJWHAT,
TAK 9TO B OKOHYATEIHHOM BHJI€ TAKOM MHOTOYTOJbHAK HMEET
Bug OM M M,. (DKOHOMAYECKHA TO COOTBETCTBYET TOMY, 4TO
OCYHIECTBAMBLIM CUATAETCA TAKMKE IUIAH, B KOTOPOM 9acTh IO-
JY9eHHEIX 3aTOTOBOK OCTAETCs HEMCIOJb30BAHHOM.)

Hac maTepecyioT mpesie BCETO Te OCYMECTBEMEIe IIAHH,
AJS KOTOPHX BHIIOJHEHO YCIOBHE KOMIUIEKTHOCTH. B HEX oT-
HONIeHWe 9HCJia 3aTOTOBOK THHA A K YHCJAY 3aTOTOBOK THIIA
B cooTtBercTByeT 3amammoMy, T. e. paBHsaerca 2 (800 : 400).
Ha pmc. 3 3Te mnapn m306pasKajoTCs TOYKAMH, Je;KAIMAME
Ba nyde N. Takde miams HA3HBAITCA ACCOPMUMEHMHELML.
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ACCOpTHMOATHOMY BHUYCKY COOTBETCTBY®T [ONYCTHMEL
DiaE (g KOTOPOTO BHIIONHEHH BCe OTpaHHYeHma 1 ® 2).
W3 accopTEMEHTHHX NIaHOB PACKPOA BHOMPAGTCH ONTHMAJb-
Bt nnae. EMy cooTBeTCTByeT TOuKa, IpHHANAeKamas Of-
HOBpPEMEHHO MHOTOYTONbHEKY ® Jydy B EMelmas Ham6oab-
mHEe KOODAHHATH, T. €. COOTBETCTBYIOMAA INIaHY, AAIOWEMY
HaEGONbIIEA BHIXOJ] 3aTOTOBOK B JaHHOH DPONOPLEHA HA OJHH
nucr. Tako#t ABnsAerca Touka P, — TOUKA HepecedeHHs Jyda
¢ rpaHuWmedt MEOroyroasHEKa OM,M,M,. Tax xak Touka
P, npmeagne:xur oTpesky MM, MOMKHO CHejaTh 3aKjIi0ue-
HEe, 9TO ONTEMAJBEHI NJaH OpPEJCTABAAETCH KOMOHHAIE-
eit packpoes M, ® M,.
O6o3eauBM gepes z Ty JOJI0 MaTepHala, KOTOPasA KPOHTCH
mo packpoio M;; ocranbHas gactk 1 — z KpoHTCcA mO M,.
W3 ycnopA xomunexktHOCTH (Tabn. 1) caemyer, uro
3:4+2(1—2) _,
z36(d—z =

OTKyla 2 = %51)- ITOT pesyisbTaT MOMKHO OHIIO HOJYYATH H

rpadEueckH, maMepHB oTpeskn M, M, ® M,P, (cM. puc. 3)
H 3aMETHB, UTO

MaPy 10

MM, T 1t

WckoMoe MEHMMAJbHOE JHCIO JMCTOB MaTepHaJa L maxo-

AHTCS, HADPHEMep, 3 YCIOBHA HOJYYEHHS HYIKHOTO YHCAA
3aro'ronox A.

- L. T - 2 = 800.

(E)Konomlqecxnﬁ CMBICJ 3TO# OPMYIH TAKOB: mEPBHIE pacKpoi
DPEMEHSASTCHA K o 1 L nEcTOB, IpM 3TOM H3 KasKHOTO JHCTA
IOJy9aeTCA TPH 3arorronxn tAna A. Bropoii packpoit mpume-
HAETCA K T{'L JIMCTOB, IPH DTOM H3 KaXKJOTO JHCTA HOJyda-

eTcA nBe 3aTOTOBKH THma A. O6mee 9ECaI0 3aT0TOBOK THOa A
JOJIXHO COOTBETCTBOBATDL IL1AHOBOMY 33[[aHHIO, T. 8. PABHATH-
ca 800.)

Pemasa ypaBEeEme, moiyuaeM, uro Heobxopmmoe (MEHHE-
MaJlbHOE) GHCIO JHCTOB MATEpHAAa

L=

35— = 275.
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Nnage roBops, ONTEMAnbHBH OMaH DPACKPOA COCTOHT B
ToM, 910 250 THCTOB KPOATCA IO HePBOMY packpow (z; = 250),
a 25 THCTOB — IO BTOPOMY PacKpoio (z, = 25).

Jlio6oit mpyroi mnam pacKpos OKasadcs 6 HeonTAMAab-
HuM. [{3A npuMepa B Taba. 2 IpEBeeHH 4Ba DaHa (HePBHIH —
C UCHONb30BAHMEM TOABKO cmocoba 1, BTOPOH — TOABKO CHO-
coocoba 3), COCTABIEHERIX HA «I71a3», B ONTAMAILHEN maaH.

TABJIUIA 2
3aroTorks |3aroreskm |JIEETH Tlerepn Ma-
T™HOA A T2 B MaTEPHANA (TepEARA ,M*
Maam 1 1200 400 400 4800
Ilnam 2 800 7200 800 3200
OnroManbERE [JaH 800 400 275 3050

Ecam 6B KonmuecTBO 3aroTOBOK OHno Goibme ABYX, TO
rpaduaeckmit cnoco6 pemerns (puc. 3J) okasamcs GH mpax-
THYeCKM TPYAHO peanmsyeMuM. [e0 B TOM, 94TO i H30-
OpaKeEHS MHOKECTBA OCYIECTBHMHX IJAHOB HYMHO KO-
CTPOBTH OYEeHb CJOKHYI0 TeOMETPHYECKYI0 (HIypy — MHO-
TOTPAEEHK B MHOTOMepDHOM mpocTpamcTBe. lloatoMy nans
pemmeHns 337278 60Jee PAMOHANBHO HCIOJAL30BaTh AHATHTH-
9eCKHEe MeTOH H, B 9aCTHOCTH, 3PdeKTHBHBIHA Memod paspe-
waowur mHodcumeseli — ONeHOK, 0COOBIX mOKasaTeleH, xa-
PaKTepH3YIOMUX ONTHMAJbHBIA IIaH.

Yro e Taxoe OmeHKH? JTO HEKOTODHE YCIOBHHE WEHH
NS eIMEMIN KajkAOT0 BHjA OPOAYKIMH K 3aTPAYMBAEMHX
OPOMBBOJCTBEHEHX (AKTOPOB (EHampmMmep, B AAHHO i 3ajage
OPOAYKOHA — 3aTOTOBKH THOOB A m B, a mpomsBOjC TBeHHHA
dakTOp — NHMCTH MaTepmana), CBA3AHHEE C ONTHM aXbHEM
onagoM, o06beKTEBHO o6ycaopnemnume mM. [loaToMy TakKme
OHEHKH HONYTHUIM Ha3BaHHEe OGBEKTHBHO 00yCIOBIEHHBIX,
HJIE COKPAIeHHO 0. 0. 0YEHOK.

C moMompio 0. 0. OIEHOK yAaeTca CHOPM yJTHPOBATH IPH-
8HAK ONTHMAJBHOCTH pemieHds 3alauM JHHEAHOTO IPOTPaM-
MHEDOBAaHUA, OKA3HBAETCH BOBMOKHHM BHIACHUTH, ONTHMAIEH
AW HEeKOTOPH NODyCTEMHI niam Ge3 CpaBHEHHS eTO CO BCe-
MH OCTAJBLHBLIMH BO3MOMHHMHA mnamamMu. Ecam me BpaBaThCs
B MaTeMaTHYeCKHe [eTald, TO DKOHOMHYECKHH CMBICA LpPH3-
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HaKa OOTEMAJNBHOCTH COCTOMT B CJAEAyIoINeM: [/ ONTHMAJb-
HOTO DIaHA BCETHAa MMEKTCS TaKHe OLEHKH, 9TO CKAJbKYIH-
pPOBaHHAs IO HAM pe3ydbraTEBHas 3ddexTHBHOCTH cmocoba
paBHa HyJ10 AJA HCHOAB3YeMHX CHOCO0OB M He MOMKET OHTH
6onee HyaA A Hemcmoab3yemux. Mnage roBops, Bce mcmoab-
3yeMue cmHocofH ompaBRaHH, peHTabeNbHH (pe3yabTaTh
OmpaBAHBAIOT 3aTPATH), & BO BCeX OTOPOmMEHHHX cHocobax
OIleHKAa 3aTpaT He MeHbIIe OIeHKH NPOHM3BEJEHHOM HpPOAYK-
IHH, T. €. UX OPEMEHEHHEe HePeHTaO0eNbHO HIK BO BCAKOM CIy-
gae He Gonee penrabenbHO, YeM DpEMEHSAEMHX cHOCOGOB,

Bepremca k Hameil 3ajlaze ¥ Ha HeHd NOSCHHM 3HAYeHHE
0. 0. oneHOK. IlokarkeM, KaK MX HAXOAT M KaK ¢ HX HOMOINBIO
MOKHO ybenurbes, uTo HalimeHnwi naaH (250 AuCTOB KposTcs
oo mepBoMy cmocoby, a 250 — mo BTOpOMY) MeiCTBHTENBHO
omTEMaleH. BBefeM ycaoBHME [eHH — OLEHKH JJS OLHOTO
JHCTa PACKPAMBAEMOr0 MaTepHaJa M J1jisi KajKaoil M3 3aroTo-
BOK, 0603HaumB mx coorBercrBenHo ueped U, V, W. HyxHo
HAATH TaKWe BHAYEHHS 3THX BEJIHYMH, OPH KOTOPHX HCIONb-
3yeMEe CHO0COOH OKasKyTcA peHTabeJbHHMH, a OCTAJIbHEE
He Gonee penrabenbHniMm, 4eM mnpuMendemuie. Kcam 3ro
yAacTCA CaeNaTh — IJAH ONTHMAJEH.

B COOTBETCTBHE ¢ M3J0KEHHHM BHIIE CMEICIOM 0. 0. Ome-
HOK yCI0BHSA PeHTafelbHOCTH 3aMHNIYTCA TaK:

~U+3V+W=0 —-U+2V+6W=0

(9KOHOMHYECKOE 3HAYeHHE OJTHX YCIAOBHA MOMKHO pas3bsc-
HATH Ha IpAMepEe HepBOr0 M3 HUX: 3ATPAThl OJHOTO JHCTA Ma-
TepHala ¢ OleHKOH U MOMKHH KOMIEHCHPOBATHCA TOJYYeH-
HEIME pe3yJbTaTaME OPH packpoe mo cmocoby M, — TpeMsa
3arOTOBKAMHE THOA 4 mo omenke V ® OXHO# 3arOTOBKOHM THHA
B po onenke W).

Tax Kak [Ba ypaBHEHHS COJ€D:KAT TPH HEHM3BECTHHX, TO
3HAYeHHEe ONHOI'0 M3 HHUX MOKHO BHOpaTh DpOH3BOJBHO (Ba-
JKHO COOTHONIEHHE OLEHOK, a He WX abCcolroTHOE 3HAYEeHHe).
ITpumem U = 16. Torpa merxko moayumrs V = 5, a W = 1.
CyMMa OLleHOK 3ar0TOBOK, IOJAYY4aeMHX W3 OJIHOrO JHCTa Ma-
TepHala, B KaKIOM H3 IByX OPHMEHAEMHX PAacCKpOeB OfHHA-
KoBa M paBHa 16. Fcim jKe MH BO3bMEM HEHMCIOJb30BAHHEE
OPOM3BOJICTBeRHREe cnocobk 3 u 4 (Taba. 1), To A HEX OLeH-
Ka mpopykumm cocraBeT 14 m 13, 1. e. 6yger Menbme 16, Hm-
ke ouenkm satpar. CaeqoBaTelbHO, MAHHEMK MIAH JOLYCTEM
H HMEKTCA COrIacOBaHHHE ¢ HHM OIEHKH. BTO 3HAYHT, CO-
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[VIACHO BLICKABAHHOMY OOmeMY KpHTEPHIO ONTHMAIbHOCTI
miaHa, 9To Gojee YKOHOMHOIO IUIaHA GHITH HE MOMKeET.

B copaBefMBOCTE TOCIEAHETO YTBEDKAEHHA MOMKHO
y6enmThCA, paccy:xnasa caefyommM obpasoM. IlpenmonoxeM,
HMeeTCA KaKOM-TO APYTO# NIaH PaCKPOA, AAIOMME Te jKe HYy:K~
HHle 3aroToBKH. Ecam mpocMaTpHBaTh PacKpOEHHEIE NHECTH H
3aMHCHIBATE N0 NATH eMHHL 3a Ka)KAYK0 3aTOTOBKY A H mo
eIMHATIe 3a 3aTOTOBKY B, o6masa cyMMa COCTABHT He MeHbIIE
800.5 4 400-1, 1. e. 4400. C npyroii cTOPoHH, IpH N06aBIeHAR
KayK[0TO0 JIMCTA IPHPOCT ITOH CYMMH COCTaBHT He Gosbure 16,
TaKk KaK CyMMa OMEHOK 3arOTOBOK He mpeBocxofuT 16 mm mpm
OIEHOM M3 DPACKPOEB, SHAYHUT, IHCJIO JHCTOB HE MOeT OHTh
menbme 275 (4400 : 16), 1. e. 0HO He MeHbIIe TOTO YHCIA JIH-
CTOB, KOTODPOE PAacXofyercsa HpH BHOPaHHOM LuaHe, ABIAL-
meMcA, TakKEM 00pa3oM, omTuMaabHEM. [laabme Gymer mpm-
Be[IeHO M aHAJHTHYECKOe OKa3aTeNbCTBO 3TOTO darTa B 006-
meM Ciaydae.

OTMeTHEM, 9TO 9TH ONEHKH HMEIT M IPOCTOX reoMeTpHIe-
CKHH CMBICH, KOTOPHH H03BOJAET JONOJHHTENBHO HOSCHATH
Ham Kpmrepmil. ¥V pasuenme npamoir MM, na puc. 3 MokeT
OHTh 3a0HCAHO KaK

5z + y = 16.

HoaddurmenTs 5T0r0 ypaBHEHHS COBHAJalT C OUEHKAMH
3arOTOBOK, CBOGONHBLIA wWieH pPaBeH CyMMe OIEHOK 3aroTo-
BOK, OJYY9aeMBIX M3 Of{HOTO JIHCTA B HCHOJb3YEMHX PacKpo-
Ax. TaxmMm o6pas3oM, JuaA miaHa, CKOMIOHOBAHHOTO M3 PpAac-
KpoeB M, m M,, BHXOJ 3aTOTOBOK m306pa;kaeTca TOUKOH
oTpe3ka M M,, a cyMMapHas OmMeHKA DPOJYKIUM, HPHXONHA-
medica Ha oquH AuCT, papHa 16. Ecam 6 nnam BKAuwan Ka-
Ko#-Embyap WHOK pacKpoif, To 9TOMY mIamy COOTBETCTBOBA-
na 66 TouKa HmKe npamoi M, M, B oueHKa DpOJyKUHH, IPH-
XONAmeNcAa Ha OJHMH JIHCT, OKazauxach O6H Membme 16. 3To
CBHJIETeNHCTBYST 06 ONTHMAIbHOCTH IUIAHA, COCTABIEHHOTO
u3 packpoes M, u M,.

Of6patmM BHMMaHHe eme Ha OfHO o0cToATenbcTBO. Tak
KaK HaKJOH OPAMOM CBA3aH C OLEHKAMH 3aTOTOBOK, 3TO 3Ha-
9HT, 9YTO IPH DepefiBIKeHEHE 0o 0Tpe3ky MM, (npm mepexo-
Jie OT OJHOTO ONTEMAJHHOTO INIAHA K APYTOMY) COOTHOLICHHE
3aTOTOBOK HM3MEHAETCA: 3aroTOBKHM A 3aMeHAIOTCA 3aroToB-
KaME B B c00TBeTCTBHH ¢ HX 00BeKTHBHO 00YCIOBICHHBIME
omeHKaMHu (0. 0. omenkamu) B mpomopumm 1 : 5. Ilpm cyme-
CTBEHHO HHO¥ NPOIOPHHUH 3aTOTOBOK B 3aaHHM pelieHHe OI-
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peftenstiocs 6bf Kpafimedt TouKoi MHoOToyronbHEKA HAa APY-
ToM ayge. Ono 6ul0 6B CKOMODOHOBAHO H3 PYTEX PACKPOEB,
B B COOTBETCTBHH C HTHM Mil MMeIH OH ONOPHYI OpAMYK ¢
APYTHM HAKJOHOM H COOTBETCTBEHHO HAPYTO€ COOTHOMEHHS
OIEHOK [IA 8aT0TOBOK A m B. Hanmpumep, ecn® 3aMeHHTH 3a-
namde, noTpe6oBaB, ITO6H 3aT0TOBOK THHA A 6BLIO BHOYymE-
mo 400, a Tuna B — 1600, To accopTEMeATHNE IIaHK TeoMeT-
pHueck® usoGpassarca JgyuoMm ON, (cMm. pHe. 3).

IlpuBenennwit xKpuTepmit, TaxkuM obpasoM, obecmeaEBaeT
BO3BMO)KHOCTh OPOBEPHTH «ONTHEMAJBLHOCTHY NAAHAOTO ILIAHA,
He COHOCTABIAA eTo ¢ JPyrEME miaHamu. JocraTogso mocT-
POMTH [UIf HeTO ONGHKH H 110 HEM CPaBHHUTH NPOAYKIHIO K 3a-
TPaTH B HCOOJB3yeMHX cmocobax. Ecam oxaskercs, 9To miIaH
He onTEMaueH, OyleT BHAHO, KaKHe M3MeHeHHS HY)KHO BHe-
CTH, ITOOH €T0 YJYYMHTH.

HKazamoce 6H, M3 TeoMeTpHYECKOH HHTEPIPETANHE CPa3y
BHJIEH cmoco0 pemeRns 3afad JHHeXHOT0 DPOTPAMMEPOBAHEA.
HocTaTogAo HOCTPOUTH MHOTOYTOJIBHMK OCYMECTBHMBIX ILIA-
HOB M HAATH Kpa#AI0 TOYKY mepecedeHns Jyya, H3o0pama-
mero MHOKECTBO AaCCOPTHMEHTHHX IUIAHOB, ¢ STUM MHOTO-
YTONTBHHKOM. ORH&KO €CJH Y:CJO0 BRIKPAMBAEMEIX 3aTOTOBOK
PAaBHO N, KOKJOMY PacKpol0 COOTBETCTBYeT TOYKA n-MepHOTO
TOPOCTPAHCTBA, & MAOTOYTOJbARK OCYMECTBEMMHIX MIAHOB Ope-
BPAmaeTCA B MHOTOTPAHAHUK B 9TOM n-MepHOM HPOCTpaHCTBE.
YcnoBua aCCOPTEMEATHOCTH ONPENeNAlT N1y B TOM 3Ke mpO-
CTPAACTBE H, CTaj0 GHTH, TEOMETPHYECKH 33342 CBOJHTCA K
0UeAb CIOKAOMY TPONeCCYy MOHMCKAa KpaiHe#d TOYKH Iepece-
9eHHs MHoOToTpamAMKa ¢ jgyuoM. TakmMm o6GpasoM, eme pas
DOATBEPIKNAeTCA, 94TO KaKymascsA NPH TeoMeTPHUeCKO# HH-
TepIpeTagdA NPOCTOTA pPemeHHs 3a[ad JMHEHAHOTO LPOTpPaM-
MHpOBaHHA ABiAeTcA oOMaRuMBOiL.

Hax sxe pemars 3agaum JHAEHAOT0 TIPOTPaAMMEDOBAHHESA C
GounbmmMM 9HMCIOM mepeMeHHHX M orpaAmueHmEi? B ocmoe
mambonee 9PPeKTHBHRIX MeTON0B, KOTOpPHE NpelHa3HadYeHH
OIS 9TOM IeNIM, JIEKHT HCHOJb30BAaHHE YIOMEHABIIUXCH YiKe
0. 0. OIEHOK W NPU3HAKA ONTHMAJIBHOCTE DEmeHHA 3a7adH.
O6mas cxeMa pacueroB HAYMHAETCSH € TOTO, YTO0 HIIETCA Ka-
Koe-HEOY/b pemenHde 3afavd, TaK Ha3HBaeMoe mepBoe mpuO-
AMKeAHe — HeKOTODHK JomycTEMHE wwian. OO6HYHO 3TO
ynaercA cpeanars 6e3 ocoboro Tpyna, IpHEBIEKas Ha IOMOMb
JUMb 3[PaBHIA CMBICIH.

Hanpumep, B 3aage 0 pacKkpoe JOIYCTHMBIH MJIaH MOKeT
6LTE mocTpoeR Tak. BozbMeM c¢moco6 packposi, DpH KOTOPOM
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D0Jy3aeTcs 3aTOTOBKA THIA 4, H IPAMEHHM er0 K TAaKOMY IH-
Clly MHCTOB, 9TO0H HMETH HYKHOE YHCJO 3aTOTOBOK IEPBOTO
THOA. Bo3MosxHO, npm aToM 6yfeT monyueHo M HEKOTOPOe 4M-
clio 3aroT0BOK THuna B. Ecam ®x mocTrarouno, To AonmycTEMKIME
OIaH yiKe HalifleR, eClH ke HeT, TO YBEJIMYHM HX KOJHIECTBO
70 HeOGXONMMOTO ¢ mOMOMBbIO APYTOTO (HIH 3TOTO Ke) CHOCo-
6a packpos. ITonyuMBmeecs KOJMHUECTBO JHCTOB MaTepHala
H OpHMEeHeHHHE CHOCOOH DPACKPOS OLpeNefsioT JOIYyCTHMbLA
mnad. Ecam 66 3aroToBoK Ghuio Goabime, geM ABe, TO, mpO-
JOoMKafg LOCHEN0BATeNbHO YHOBIETBOPATH TpeGOBaHUA IO
3aTOTOBKAM KaKAOTO THOA, MBl TAKKe INPHMIH OH B KOHIeE
KORLOB K JONYCTAMOMY ILIamy.

B coorBercTBEE ¢ o6meit cxeMoii pacueroB HaleHHEIA
AOOYCTHMBIi NIJIaH HpoOBepAeTcs Ha OOTHMaabHOCTh. Ecam
OKAKeTCA, 4TO AMsS 9TOTO INIaHA BHIOJHEH KPHTEpPHil ONTH-
ManbpHOCTH (MOTYT OHTL HaMJEHH TaKHe HEOTPHI{aTeJbHHE
OHEeHKH KaK0TO BHAA NPOJYKIHMH W NPOM3BOJNCTBEHHKX (paK-
TOPOB, YTO MJS TOXHOJOTHIECKHX CHOCO00B, HCIOIbL3YEMHX
B 3TOM IJIaHe; aarebpamuecKas CyMMa 3aTpaT B Pe3yJbTaTOB
B aTHX cmocobax paBHA Ry, a [as cooco0oB, He BKIKUEH-
HBIX B IOJaH, 3Ta e CYMMa MEHbII¢ WIH PaBHA Hy.TIIO), TO
aTOT naan ouruManeH. Ecam jxe BusAcHAeTCS, 9TO TAKHX Ome-
HOK HE CYMEeCTBYeT, TO IJIaH HaBepHAKA He ONTHMAJEH M,
3HAYHT, HAN0 HNEePEeXONHuTh K WIydmeMy» NOOyCTEMOMY IJaHy.
Taxoit mepexof MoxeT, BooGme TOBOPS, OCYIMECTBAATHCA Pa3-
JMYHKIME MeToflaMu. Hmke MH JaeM ONMHCAHMe OCHOBHOM muen
OJIHOTO H3 HHX.

Memod nocaedosamenvrozo yasyuiuienus naaka COCTOMT B
TOM, YT0 B OJaH BBOAETCA Godee 9ddeKTHBHHA HEHCHONbB30-
BABMERCA paHEo ¢nocob, 3a cuer KOTOPOTO JOCTHTAETCA yBe-
NW9eHAe BHIOYCKAa OPOAYKOWH. JTOT cmoco6 HAXONAT B HpO-
necce ompefieleHus omeHOK. IlociemoBaTenpHO BBOAA TaKHe
cnocofbl, yAYYmAaKoT mIaH [0 TeX IOop, MOKa He mOJYdYaT OIN-
TAMAJbHLHA HJIaH.

Yro6H Aydme DOHATHL CYmMHOCTh METONA IOCHEN0BATENb-
To yAYy4dIIeHUs IJIaHa, HpeAcTaBbTe cebe, 9T0 M3 YPHH, B KO-
TOpO# MMeeTCH MIINHOH MapoB ¢ IPOHM3BOJIBHHIME HOMepa-
MH, BH XOTHTE H3BJeub map ¢ HamGonpmmMm HoMepoM. Ecam
J06HBATHCA BTOTO pe3yabTara OORYHBIM 3MIHPHYIECKHM Iy-
TeM, npmaerca ayTh au e 1 000 000 pas BuTackEBaTH WapH
M3 YPHH, He BO3Bpamas HX Haszaf. JT0 alicKad paboTa H Ha-
3HAYHETH 66 MOTYT TOJABKO B KauecTBe HakasaHmsa., Ho pmomyc-
TAM, 970 BAM IOMOTaeT... AHTEN-XPaHWTENb, H HOCHEe KaKpo-
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T0 09YepefHOT0 H3BJIeYeHHA ImMapa ¢ KaKHM-TO HOMEpOM OH
YHHYTO)KaeT B ypPHE BCe IMapH ¢ MeHBIIAMH HOMepaMu. Tor-
7ia obmee umcno mapoB Gymer 6nicTpo y6rBaTh (IpEMEpPHO
B/[BOE TIOCKE Ka’KJ0TO BHITACKEBAHHA), H JIf TOTO, 9TO0H BHI-
TAMETh mMap ¢ HambGonbmMAM HoMepoM, BaM moTpebyercs Bce-
1o 20—30 maBneuenmit. Tak BOT, Bam aHTeN-XxpaHHTENb —
3TO MeTOJ mOCHE[0BATeNbHOTO YJYIINeHHAA ILTAHA.

PaccmoTpmM mpuMeneHHe 9TOTO MeTONa K Hamed 3ajade
0 packpoe. [omycTEM, 9T0 B KadeCTBe HA4aNbHOTO BHOpaH
n1aH, HCHONB3YIOMUHA DepBrlii m gerBepTHiil cmocobw pac-
Kpos (cM. TaGn. 1). B mem umcno ameTos MaTepmana, pacKpau-
BaeMOTO KasKIKM M3 9THX cmoco00B, COCTaBAAeT (OKpPYyTaeH-
HO): z; = 267, a z, = 11. Tlpemyue Bcero yfegmmcs B TOM,
9T0 9TOT IIaH JONYCTUMBIK, T. €. YAOBIETBOPAET NOCTABIEH-
HHM OTpaHWYeHMAM. J[1a 9TOr0 HOACTABEM B Hero IHMEpH
u3 taba. 1. Moxyamm 3-267 = 801 > 800; 1-267 + 13.11 =
= 410 > 400. JomyctumocTh IiaHa OOATBePKMEHA.

Janee nprcTymEM K mpoBepKe IUTaHA Ha ONTHMAJBLHOCTB.
Ilaa atoro, Kaxk m paubme, BBefeM oueHkE U, V, W coot-
BEeTCTBeHHO AAA OHOTO JMCTa MaTepHaia, 0ePBOHl H BTOPOH
3aTOTOBOK. Y CJOBHA PeHTa0eNIbHOCTH B COOTBETCTBHY € Tabm. 4
3ANEIIYTCA Ha 9TOT pa3 caefywommM oGpasoM:

—U4+3V4+W=0,
— U4+ 13W =0.

Tlonarast U =13 (tak KaK HMEIOTCsS fiBa YPABHEHHS C
TpeMsi HeM3BECTHLIMH, TO OfJHO HeM3BECTHOE MOJKHO 3aJlaTh
DPOM3BOJBHO), NAXOMUM ONEHKU 3aroToBok: V =4 n W =1.
Ionbaysick ¥MH, ONEHHM HPOAYKIMIO, HOXYIAEMYIO IPH K-
JoM cmocobe PacKposi:

Crioco6 1. 3.4+ 1.1=13,
y 2. 2.4% 6.4=14,
» 3. 1.4t 9.4=13,
y 4 0.4313.1—13.

Teneps yi<e sICHO, 9TO PAacCMATPMBAEMbIi IVIAH HE ONTH-
MaJeH, Tak KaK CPefii HeMCIOJb3OBAHHHIX OKA3ANCsT Cmocob
2, Gonee peHTabenbHbili, 9eM ucmoabayeMbie. O4eBHAHO TaK-
;K@ M TO, KAK MMEHHO mNaH MoKer OwiTh ynyameH. [aa
3TOTO HYKHO BBECTHM B HEro BTOpPoi, HaubGonee peHrabeabHHI
cmocof, MCKIIOYAB, eciu HYKHO, ONUH W3 MMEIIHUXCA,
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[Iycrs BTOpOft cmOCO6 mpUMEHsSETCS ¢ HMHTEHCHBHOCTHIO
Az,. VcnonpzoBanme HOBOTO cHoco6a NPUBOAAT K HM3MEHEHTIO
YHTEHCHBHOCTEH ymnoTpebagBmmxcst pamee cmocofos. O6ozma-
Jag 9TH W3MeHeHHA depe3 Arz; m Az,, 3ammmeM ycJaoBde TO-
To, 9TO OJIaHOBoe 3ajaHme OynerT BHIIOJIHEHO TOYHO. ViMeeM

3 (2, + Azy) 4 2 (x5 + Azy) = 800,
unn
3A11 + 2A12 = — 1s

1 (xy 4 Azy) + 13 (z4 + Azy) 4 6 (2, + Azy) = 400,
nam
Azy + 6Az, + 13Az, = — 10.

Orcoga caenyer, 9ro

Azl == — T — 3 Azg,
29 16
A1'4 =_W —WAIT

BroBb BBomMMELE ¢110CO6 yK€MATENIBHO HCHO0AB30BATH ¢ HAA~
Gonpmed NONMOKATENHHOH WHTEHCHBHOCTBHIO, HO BCE e Ta-
KOi, 9TOOH 0CTaZibHEEe HHTEHCHBHOCTH OCTAJMCH HEOTPHIA-
TenbHEME. [Ipm yBenmuenmm Az, nepBoil o6pamaerca B Hydb
HHTEHCHBHOCTH 1eTBeproro cmocoba =z, + Az, =0, T.e.

nyskHo NpHHATE Az, — —11. WHnNME caoBamm, Az, Haxo-
JHTCA W3 YCIOBHA

29 16

3o — g ATa=—11

B Pe3yabTaTeé HCKOMBIE H3IMEHEHHA HHTEHCABHOCTEHR cmo-
co6oB PaBHH COOTBETCTBEHHO

Az, = —17, Az, =25 1 Az, = —11,
a HOBMH, yAyuUmeHHHH MiaH EMeeT BHJ:
z, = 250 1 z, = 25 (z, = 0).

970 TOT caMH# DaaH, ONTAMANBHOCTH KOTOPOTO e Oblia Ko-
Kasaga pamee,

Komeuno, mepexoy oT JONYCTEMOTO MIaHA K ONTEMANBHO-
My pelKO yhaeTcd oCymecTBATh 34 0fgHO Dpubamskenme (dTe-
pammio), HO BCE jKeé Hocle Kamgofl mTepamum maH yAydma-
erca. [lonyamB HOBHH mnaH, MH OpemJie BCEro, ompeNeNsd
OHEHKW, BHACHAEM, HE ONTAMaJeH Au oH. Ecam ga, To peme-
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HEe 3aKkaHwmBaercs, Kcam ke HET, TO CHOBA IPHEMeHseTCA
MeTO[{ IOCHeN0oBATeNIbHOTO YyayumeHHsa mnaama, JloxkasaHo,
4TO ¢ HOMOINBIO 3TOrO METONA 33 KOHEYHOe YHCIO YJydmieHmi
MOKHO IPHHTH 0T A1060T0 AOMYCTHMOTO IJIAHA K ONTHMAJb-
uoMy. U, aTo camoe raaBHoe, e IPOCTO 3a KOHEIHoe, a 32
pazyMuoe wmcao yanyamenmitl [Jas ero peammsamum ma 9BM
TpeOyoTCA HE MMJUIMOHEI JeT, a CeKYH[(h, MEHYTH HJH HA
Xy[no#l KOHEN 9acHl.

Tax KaK B 0CHOBE METONIa IOCAEA0BATENbHOTO yAydIIeHH A
OJaHa JA€KHT HCOONb30BAHHE 0. 0. ONEHOK H, Kpome TOro,
POib STHX ONEHOK YpPe3BHYAfHO BeJHKA KAK B TeOpeTHUe-
CKHX BOIPOCaX MATeMATHYECKOTO NIPOTPAMMHDPOBAHHSMA, TaR
H B BOOPOCAX €T0 NPAKTHIECKOTO HCIOJL30BAHHMA, Henecoob-
pasuo 6oaee noxpobHO OCTAHOBHTHCA HA H3YICHHH HX CBOMCTE.

CymecTBenneiineir 0co0eHHOCTLIO 3324 JHHEAHOFO mPO-
TPaMMHPOBAHMSA SABIAETCA TOT GaKT, 9TO Ka)k[OH¥ M3 HHUX CO-
OTBeTCTByeT OLpEeNeJeHHAA, TECHO CBA3aHHAA C HeH Apyras
3ajjaga JingeKkHor 0 oporpaMMHpDOBaHHA, nonyJmBHOia g Ha-
3BaHEEe Jgolicmeennotl. OKa3pBaeTCHA, 9TO YIOOMEHABIIMECH
Bume 00LEeKTHBHO OOYC/IOBIEHHHE ONEHKH eNUHHNE KaK[0-
T'0 BHJA IPOXYKIHMH K 3aTPAYMBAEMEIX IPOH3BO/ICTBEHHHX ak-
TOPOB, KOTOpPHE GHJM HOJAydYeHH IPH PEeNIeHHNH IepBOHAYAb-
HOM 33{aYM HA MEHHMYM, CAME ABJiAIOTCSA DENIEHHAMH HEKO-
TOPOH 3a/{a9M HA MAKCEMYM. OTa CONP AKEHHA A ¢ Hamel 3a1a9a
HA3HBAaETCA NBOMCTBeHHOM 3ajauedt NUHEHHOrO HpOrpaMMH-
poBanmsa. IlokasxeM, KaKk €CTECTBEHHHM 06pPa3oM BO3HHEKAET
3afiada, ABOHCTBEHHAA K 3a7a4e PacKPosd, H NajUM €e JKOHO-
MHYECKYI0 H TeOMETPHYECKYI0 HHTEPIpeTauH,

YUTo6r BHACHATH IKOHOMHUECKYI0 CyThb Aeaa, caenyeT
pPaccMoTpeTs CNeNylomyl yclI0BHYKW cuTyamuio. Ilycrs mMme-
eTCs >KOHOMHUECKAA CHCTeMa, COCTOAMmAs M3 JABYX uacTeil:
3aBoj H 3aroTOBHTEJbHHA [eX. 3aBoj [Ad HPOH3BONCTBEH-
HHX meaeil saxasuBaeT llexy mpomsBecTH M3 JAHCTOBOTO Ma-
TepHANa 3aTOTOBKE TANOB 4 B B B HYXHOM acCOPTHMEHTe.
Ilpu sToM 3aBOA, €CTECTBEHHO, 3aMHTEPECOBAaH, YTOOH 3aTpa-
TH MaTepuana Gblan HamMenbmEME, Bribop cnoco6oB packpos,
KoToprie ofecmedaT TpeGyemoe KONHMYECTBO 3aTOTOBOK LPH
HAHMEHBIIEX 3aTPaTaX MAaTepPHAJNa, HPOM3BOTATCA HA OCHOBE
PemeHHs 33faYW JHHEHHOT0 NIPOTPAaMMHDPOBAHHA, KOTOpas
yxke Onna paccmMoTpena Boime (6ydeM Ha3HBaTh €€ npamoll
aadaueit). Ilpm sToM oTHOWEHHA MexNy 3aBojoM u ILlexoM
IIOCTPOEHE! HA 9KOHOMHYOCKHEX OCHOBAX,T. . 3aBOJ] OI/IaTnBaeT
paboTy mexa mo ompeeseHHHM HEHAM (HA CaMOM j@:de TaKoe
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OIHCAHN® JKOHOMHAYECKHX OTHOIEHWH YpesBEIYAHO yHPOINEH-
110, { ”MEHHO NO3TOMY NPHBe/eHHEIA npaMep ycaosen), Kakamna
HOMKHEH OpTh sTHGIEHEN? JIyume Beero, ecau oHE GynyT oGec-
nesmBaTh HamboJabmylo Burogy obemm cropomaM — m I{exy-
H3TOTOBHTENI0 H 3aBOAY-mOTpeGHTeNI0. 3aaUa OTRHCKAHASA Ta-
KHX (BHTOJHHX IEeH» A €CTh JBOWCTBEHHAS 3aJava JHHEAHOTO
npOrpaMMAPOBaHHA.

HanomuaM, 4T0 omeHEKM 3aroToBoK THnoB A m B ofosna-
YaluCh COOTBETCTBEHHO uepes V m W, a ONEHKY HCXOLHOTO
JACTA MOJKHO CYHTaTh paBHOH egmHHEne (Tak BmGEpaeTcA
macmTab men). IIpm mcmoabsoBaHHA nepBoil KapTH pPacKpoA
BHKDaHBaeTCs a4, 3ar0TOBOK TEmA A H b, 3aroToBox THma B,
UTo6n neHH GuIE ONpPAaBIAHHKMHA, CYMMapHAf ONEHKAa IpO-
OyKIOEA HE AOJKHA NPEBHIMATh ONEHKY HCXOJHOTO JHCTA Ma-
TepEaya, T. €. MOJIKHO BHIOJIHATHCA HEPABEHCTBO

aV + bW <1

(umaue 3aBofy Onuto OH HEBHIONHO nepelaBaTh PACKpoOi
Ilexy). Amajoraunsie HEpaBEHCTBA HOJIKHH BHIOJIHATHCA H
IJIA BCEX OCTaNBHHX cnocoGoB. EcTecTBeHHEM NpefcTaBIAAET-
¢ H Jpyroe, y:ke ymoMHHaBmeeca TpefoBaHHe: ONEHKH cle-
RyeT BHOHpPATh Tak, YTOOH CyMMapHasa OmEHKAa BCEi Npom3-
BEJIEHHO NPONYKNHMA AMENa MaKCAMAJIBHYI BEIHYHHY.
Hcnonpsys KOHKDETHHE UHCIOBHE 3HAUCHASA, NPAXOIHM
K caenyromeit 3agade. Halitm onmenk:m V m W Tak, uroGm mo-
craranca max {800V + 400W}, upm ycaosmax
1) IW+W<<1
2V +6W <1
1V 4+ I <1

oV +13w <1

(oTH ycnoBHA 03HATAT, WT0 npm dH6oM cmocofe packpos
ONEHKA HOJyYeHHHX H3 JHCTA 3aTOTOBOK HE HPEBOCXOIAT
ONEHKH CaMOro JHCTA, T. €. NOKYNATh 3alOTOBKE BHTOMHO);

@)  V>0,W>0

(oTE ycmoBHA 03HAWAKT, UTO ONEHKA HEOTPHNATENBHH).
OueBHEZHO, 9TO PEMEHHAMH 5TOH Bajadid ABJIAITCA Be-

1
JAYEHEN V = % B W = 160 T- €. IpeKHHe ONEHKH, OT-
HECEHHHE K OIEeHKe JHCTa maTepmasa, IIpm Takmx «memax»
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Ilexy BHrofimo KpomTh NHCTH, a 3aBOAY BHIOAHO HOKYmarTh
3aTOTOBKI.

HdBodcTBeHHAN 33jiada MMEET TAKYIO ke HPOCTYI0 TeoMeT-
PHYECKYI0 HHTEPOpETANUi0, KAK I IPAMafA 3afiada. ¥ cCjaoBAA
(1") — (2') oupepensAnT HEKOTOPHH MHOTOYTOJNBHAK, J€MKa-
mEA B mepBOM KBafipanTe miockocte VOW (pmec. 4). O n
SBJAETCA MHOTOYTOJBHEKOM JHONYCTHMHX IJIAHOB MBOHACT-
BenHo#t samaud., Ypasmenmme 800V 4 400 = C ompepe-
JisieT NPAMYI0 JIEHAI0, OPOBENEHHYI0 Ha 3TOH K€ IVIOCKOCTH.
Bypem mepememaTs Temepsr 3Ty HPAMYI0 IapalliledbHO Ca-
Mol ce6e B HampaBJleHHHD, YKa3aHHOM Ha puc. 4. Ilpm aTom
3HaUeHHEe NeJeBofl pyHKnEm GymeT yBelHmIEmBATHCA H JOCTHT-
HeT MakcEMyMa B Touke P. C ToUkE 3peHma reoMeTPHE fCHO,
YTQ ONTEMAJbHHIM PeIeHHEeM 3afladd, KaK IPaBWI0, ABAAETCA
OflHA HW3 BEPmMEZH MHAOTOYIOJbHAKA MNONYCTAMHX pemeH:dR
ABOiIcTBEHHOH 3ajaum. Iicau yKe OKa)KeTCA JIBe TaKHe BepIIn-
HH, To TOTMa a06aA ToUKa COENAHAIMETO AX O0Tpe3Ka TaKKe
GynmeT onTEMaJbHEM pelIeHmeM.

Hcmonp3oBaHEe 0. 0. OIEHOK JEKHAT B OCHOBE HE TOJBKO
MeTofla WOCJeR0BATEJIbHOTO YJIYWIEHHA INAaHA, 0 KOTOPOM
MBI TOBOPEJM BHIIIE, HO I MHOTHX [PYTHEX METON0OB pemeHms
3ajlad JEHEAHOTO IPOTPaMMMpPOBaHEA. B KadecThe mpmmepa

YOOMAHEM Mmemo0 KOPPEKMUPOGKU OYEHOK.
W VcXONHEIMA B 3TOM Ciaydae sBAAITCA HOpH-

GamsKeHHHE 3HAYEHOA ONEHOK, 10 KOTOPHM
/61 HaxofaTca Hambosee perrabenbHne (mpm
JTHX ONeHKax) cunocoGu. Ma stmx cuocobon
23t dopMEpyeTCcs ILiaH, JAHmb 9acTHYHO COOT-
BETCTBYOINWA 3alaHHI0 HJH, HA A3HKEe Ma-
W2 TeMaTHKd, YAOBJETBOPAMUL TOJABKO He-
KOTOPHIM OTpaHdYeHdsM, T. €. IJaH, KOTo-

7
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G
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pHil He ABAAETCA AonycTEMpM. B HeM oTAeiAbHHE BHH
mpofykmuz GYRyT moiydeHn B m30HITKE, Apyrumx ke Oyner
HE XBaTaTh. 3aTeM Ui TeX BHJOB HPOAYKOUH, KOTOPHE IO-
JyuAnZmch B E3OHTKE, ONEHKH CHIDKAIOTCA, a [JA Tex, Ko-
TOPHE OKa3aJuch B HENOCTaTKe, — MOBHmAawTca. CooTseTcT-
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BeHHO MeHmeTca Habop penTafenbHHX ¢n0coGoB, M3 KOTO-
PHX CTPOHTCH HOBHE mJan. B KOHNE KOHIOB co3faeTcsa
JOOYCTAMHHE IJIaH, a Tak KaK OXHOBPEMEHHO NOJY4IanTCsH
COTJIaCOBAHHHE ¢ HAM ONEHKA, TO 3TOT niaad W Gymer om-
THMAJIbHEIM.

Bricokas a(PeKTUBHOCTL 4YMCIOHHHX MOTOXOB peNIeHMs 3afad
crocoGCTBOBAJA MPM3HAHMIO M PACHPOCTPAHEHMIO JHHEHHOTO IporpaM-
MupoBaHus, ofecmeunsa BO3MOKHOCTh NPMMEHEHHS METONOB JHHeH-
10ro NporpaMMHApPOBAHMA A MCCI6JOBAHMA M PEINeHHs MHOTHX IIpaK-
THgeckux npoGiaem. Hanpumep, BaromopeMonTHHHA 3aBox AM. Eroposa,
Ige panuoHaJbHHI pPacKpoll Ha OCHOBe TAKMX MOTOJOB OblI BBeJeH
Gomee 20 et Hasax, KO CUX IIOP OCTAOTCA JYYIIAM MO HCIIOJL3OBAHHIO
MeTalla Cpefy JeHHHIPaACKMX 3aBopgoB, OTMeruM, uto palora, mpo-
negeHHas Ha 3TOM 3aBOMO, ABJASTCA OJHHM H3 NOPBHIX B MHDPO IIPAKTH-
YCCKMX ONBITOB NPAMEHOHMs MOTONOB JIMHEAHOrO NPOTPAMMHAPOBAHMS.
Henasro B MAcTATyTe MaTeMatkn CO AH CCCP m xpyrax yupesne-
NASX CHeJaHH JajdbIeiNiAe WAard B PasBHTHH METOROB PaNHOHAJbHOTO
pacKposa ¢ MCIOAb30OBAHAGM JUHOHHOIO H AHHAMHYOCKOTI'O0 IIporpam-
MHUPOBaHMSA, a TaxkRe IBM. ABTOMAaTH3MPOBAHO HE TOABKO KOMOHHMPO-
BaHHAe pPacKpoes, HO M HAXORIO6HME CaMHX KapT packKpos.

XapakTepHoit 0COGEHHOCTHI0O MATEMATHKH HABJIAETCH TOT
¢dakT, 4To OflHA E Ta ’Ke MaTeMaTHYecKasa 3afada, OfHO H TO
JKe MaTeMaTHIeCKOe ONHCAHHEe MOT'YyT NPHEMEHATHCA B CaMHX
pasgoo6pasHNX CJaydasX, JJISA pEIlEeHAA PAa3HHX PeaJbHHX
BONPOCOB. 3afada O DalHOHAJBHOM pacKpoe, B YaCTHOCTH,
TaKKe AMeeT MHOTOYHUCJIEeHHEEC NPAMEeHenns,

i MHOTEX NPOH3BOACTE THNHEYHEIM ABISETCA KOMIJIEKC-
nmit (COBMECTIIBIN) BRIDYCK HECKOJBKHAX BHFOB NDOLYKIHH
IIPE HCTIOJIH30BAHEN OJHOTO H TOTO K€ HCXONHOTO CHPbA H
pecypcon: mnedrenepepaboTKa, NiaaBKa TOJAMETAIAIECKAX
YA, pas3BefieHAE MACO-MOJIOYHOTO CKOTa H T. f. Bo Bcex aTEX
CJIyJaAaX MOKHO NOJYydYaTh KOHEYHHE MPOAYKTH B PAa3JHYHEX
nponopnuEAx, mofo6HO TOMY, KAK UpE pasHHX cnocobax pac-
KPOA MEHAKTCA COOTHOINEHHA B d@cie 3aroToBok. flcwo,
UTO BO BCEX 3THX CIydaAX NPOMEHIMA Ta K€ MaTeMaTHdec-
KaAa MOMedb, KOTOpas WCUOJb30Bajach B 3ajlaie 0 packKpoe.
[Ta ee ocaoBe MoOT'yT GniTh pemieHst 3afadm BHGOPAa MPOA3BOA-
CTBEHHHX C10c060B, MO3BOJNAKNM@AX NOJIYIATh NPOLYKIHIO
IY’KHOTO COCTaBa ¢ HAEMEHbIIAMH 3aTPaTaMH.

He menee TENAYHOA ABIAETCA CATyaNHA, KOTHa pemaeTcA
BOLIPOC 0 Me€Pe HCHOJIb30BAHHA KaKAOT0 H3 3aflaHHHX BHJOB
NPONyKOHA [JA NOCTIKEHHA onpefeseHHod meadm. MaTema.
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THYECKOe OIECAHHE CBA3AHHHX C 3THX KPYTOM BOIOPOCOB IIO-
Ty49ulio Ha3BaHHEE 3adax o cmecar. HanmpuMep, mias momyde-
HHASA JIETAPOBAHHOH CTAH HYKHO BCIOJIb30BATh IMAXTY, YAOB-
JIeTBOPAIOMYI0 OIDefeIeHHHM TpeGoBaHHAM OTHOCHTEJIBLHO
XHMHYECKOTO COCTaBa. DB BaBHCHMOCTE 0T CBOHX HHTpe-
JHMEeHTOB IIHXTa HMeeT caMylo pasmyio memy. IloaTomy Bos-
HAKaeT 3aflaia o BHGope mamGosee femeBoll MAXTH, B COCTa-
BE KOTOPOH HMeTcA HeoOXoJAMHE XHMHUEeCKHE BelnecTBa B
3aJlaHHHX KojmuecTBax. BTopoil mpmmep, BensmEm pasHux
COPTOB IOJYYalOTCA IOyTeM CMEMHBAHAA HE(PTEIPOLYKTOB,
HMEOIMEX Da3JHUHEE TeXHHYECKAE XaDaKTePHCTHKA M pas-
HHE NEHH. 3ajada COCTOHT B TOM, YTOGH IOCTPOHTH TaKoH
OJaH CMeIMMABAaHHAA HEPTENPOAYKTOB, KOTOpHi# oGecmedmBal
6K MaKCAMAaJbHYI DEHTa0eNbHOCTh HPOH3BOACTBA, HO3BO-
JASA B TO jK€ BPeMA IoJydYaTh GeHsHHH 3aflaHHHX COPTOB B
HYMHKX IPONOPOAAX.

3aflawn, KoTOpHe HpeACTaBJeHH B 0GoEX IpEMepax, Mo-
ryT GHITh ONHCAHH C IOMOMBI0 MaTeMAaTHUECKHX Mofenei,
mofoGHHEX TOH, 4TO HCHOJb30BaJach B 3aflaue o0 PacKpoe. ITo
moKasHBaeT, YTO aHald3 3afadd HMeeT Tropasfo Ooxbmee
spatdende m Gosee mEPOKY0 obmacTs mpEMeHeHH, WeM Mo-
KeT MOKa3aThCA HA NEPBHH B3TJAM.

3. OHOHOMHYECHHH CMBbLICJI OHEHOHK
OIITHMAJILHOTI'O IIJTIAHA H HX HCIIOJIb3BOBAHHE

IIpm ananmse JAREiHO-HPOTpaMMHOM 3afladtd 0 pacKpoe GHIO
YCTaHOBJEHO, ITO C ONTEMAaNbHLIM IJIaHOM CBSA3aHK H HM 00y-
CJIOBJIEHK OIpeleNeHHNE ONEHKH A KaKA0ro BHAA IPONYK-
OUA B HCXORHOTO pecypca (B paccMoTpenHoM npmmepe 16 —
A amcTa, D @ 1 — COOTBETCTBEHHO MNA KaKRoH 3aTOTOBKH).
OctanopdEMcs mofpofHee HA CMHICIE 3THX ONEHOK, TaK Kak
DOMAMO HX 3HAYCHHA KAaK CPEJCTBA yCTAHOBJICHHA ONTHMAJb-
HOCTH IJIAHA ®W eTo HAXOXJEeHAs oHH caMH mo cefe mrparoT
oueHb GOJBIYI0 POJB.

Pacemorperune sToit mpobiaeMn GyfeM BecTE Ha mpHEMepe
ToH sxe 3aJad; 0 PacKpoe, KoTopas HCCAeZoBajJach B IPeNH-
aymeM naparpade. IlocTaBEM Bompoc 06 omenKax 3aroTOBOK,
ToYHEe, YCTaHOBHM, KaKOoH PacXoj MaTepHaja CBA3aH C KarK-
Ho# saroToBkoii. [laske ecim y;Ke paccamTaH ONTHMAJbHLIH
niaH, oTBETHTh Ha 9TOT BOIPOC HE TaK IpocTo. Pacxomys
JHCT MaTepEaja, MH IOJydYaeM 3ATOTOBKH TOTO H HAPYTOro
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Thha, Ho HPH 2ToM etne coBCeM HE sicHO, KaKyio Jodio amcta
cilefiyeT OTHECTH K OfHOU, a KaKyl0 — K [[pyToil 3aroToBKe,
Kak 000CHOBaHHO pasfieNIMTh 3aTrpaTH MeKAy HAME. MK mo-
cTapaeMcA IDOKasaTh, 9TO Takoe 060CHOBAHHO®, OIPaBJAHHO®
pacnpefiesiende Jal0T EMEHHO NOJYYCHHHE BHIIE ONEHKH.

B cornacmm ¢ aTumum onenkama (16; 5; 1) caegyer camrars,
9TO PacXoj ‘Ha 3aroToBKy Tmma A cocTamiser 5/16 mmcra, a
pacxon ma 3aroToBKy TEma B — 1/16 mmcra, IlepBum mofi-
TBEp:;K/eHAeM IOPaBHJIBHOCTA TAKOTO NOAXOfA ABIAETCA TO,
970 mpE 0GoHX cmocofax pacKpos, HCHOJIB30BAHHHX B OI-
TEMQJbHOM INIaHe, pacXof HAa 3aroTOBKA DaBeH JHCTY
(3-5/16 + 1/16 = 1; 2-5/16 4 6/16 = 1). [Hamee, ecam
6E mOTPeGoBANIOCH YBEJIHIATH YACIO 3aTOTOBOK A, oCTaBAAA
9HCI0 3aTOTOBOK B HEH3MEHHHIM, N0CTaTOYHO YBEJHYHTH HA
G 6@cao0 JMHECTOB, pacKpamBaeMmX 0O IepBoMY cmocofy, H
YMEHBIIATH HA eMHHENY YECIO JACTOB, PACKPAWBAEMHEIX II0 BTO-
pomy cmocofy. 3a cdeT MONONHATENBHHX IsTA JHCTOB MH
uonyqmna 6w 16 3aroToBok A; pacxop Ha Kaxayk o — 5/16 mmc-
ra. Wamensas dmcio JECTOB, pPAaCKPAaHBAEMHX IO IepBOMY H
BTOpOMy cmocobaM (ocTaBiasas ofmiee YACHO JACTOB HEH3MEH-
HEIM), MOJKHO yBeJINYATh 9MCJI0 3ar0TOBOK A 3a cueT 3aroro-
BOK B B cooTHOmenm: 1 : 5, T. e. cooTHOmEHHE ONMEHOK AB-
NAETCA BHOJIHE peaJlbHBIM I IPH HEM, Hé Hapymasa yCJHOBHA
ONTEMAJIBHOCTH, BO3MOKHO O0OMEHHBATH (3aMEHATH). 3aTOTOB-
KE B INIaHe B YKa3aHHOM COOTHOINEHHH.

Crenyer HamoMHHTH €me pas, 9TO 0. 0. ONEHKA HEe ABJIA-
0TCA coBepmenHo memsMeHHhME. CymecTBeHHOE H3MEHEHH®
ycioBE#l Npom3BOACTBA (HAIpAMED, KPYHHKI CABAT B CTPYK-
Typeé IPOTPaMMH), KaK 0TMEYaJoCh IPH T€OMETPHYECKOM aHa-
JE3e CMBICJa OIEHOK, MOKET HpHBECTH K HX H3MEHEHHAM.
Tar, opm cEabEOM yMembpmeHHH HOTPeGHOCTE B 3aroTOBKax
oA A COOTHOMEHHE ONEHOK CTAaHOBHTCA HHHM (HaOpHMeD,
7:2 Bmecto 5 :1). Takam oGpasoM, 0. 0. OIEHKH, BO-Iep-
BEIX, KOHKDETHH, CBASaHH C KOHKpeTHOH o6CTaHOBKOH H,
BO-BTODHX, ABJIAKTCA ycToliigmBmMHE. OHEH pearapyioT JHIIB
Ha KPYOHEE OepeMeHH, i npy HeGoJIbIAX A3MEHEHAAX B IPO-
rpaMme oGHYHO MOKHO HOJB30BATHCA TEMH )KE ONEHKaMH.

IlomuepxaeM eme pa3 OGBEKTHBHYK O0GyCIOBIEHHOCTH
OLEeHoK, T. €. TOT (aKT, 4TO OHHE HPEACTABJIAKT 0OGBEKTABHO
neobXoMEMEIe 3aTPaTH HA OPOHM3BOJICTBO OPOAYKNHHE B NaH-
umx yciaosmax. B moGom peanrrHoM mPOHE3BOACTBE HE MOJKET
CAy9AThCA TaK, 9ToGH s mafopa OpOAYKIEHA, KOTOPHHA II0-
JyuaeTcA M3 ENEHHNE MaTepHala, OIeHKa Heo6XOo[EMHIX
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saTpaT MaTepHaJa OKasaJach Gonbme efurunn./IMernO 9TO pe-
aJBHO€ IBJICHTE 0TPAsKEeHO CBOACTBOM 0. 0. OIEHOK, B COOTBETCT-
BHH C KOTOPHIM B cnocofax, ACIOIb3yEME X B ONTEMAIBHOM ILIa-
Be, 00bexTEBHO 06yCcIoBIeHHREE, HeoOX0[EMBIE 3aTPATH HA II0-
Jy9aeMyn IPOAYKIOUI NOJNIKHH OHTh B TOYHOCTH DAaBHH €fd-
HEIE.

VYKaeM HEKOTODHE [APYTEe BO3MOKHOCTH TIPEMEHEHHS
0. 0. OGHOK (IOMEMO UX HCHOJB30BAHOA B Kad€CTBe Xapak-
TePUCTAKE ONTIMAJBHOTO IJIaHa ¥ CPEAICTBA €T0 HAX O3K/CHA ).
Mosxer, HanpEMep, 0KasaThCA HEOOXOMAMBIM TO HJA HHOE m3-
MeHeHHe INIaHOBOTO 3ajanus. Hanpuamep, B samace y:xe uMme-
erca 80 saroToBok Tuna A m 48 3arotoBok Tuma B m, cienoBa-
TEJIBHO, WX HYKHO H3T0ToBETHL MeHbme: A — 720 (800— 80)
m B — 352 (400—48). Ha ocmoBanmm OmEHOK 3aTOTOBOK, HE
COCTABJIAA HOBOTO INIAHA, MOKHO HOJCYATATH 9AC]0 HYKHEX
JECTOB, HCXOMA U3 HeoOXOAUMHX 3aTpaT Ha 3aroTokm. Pac-
9eT IOKajKeT, 9TO JAJMA BHIOJHEHHAA W3MEHEHHOTO 3aJlaHHA
HyskHO 247 nmeron (720.5/16 4 352-1/16). Takmm ob6pasom,
OIEHKHE MOT'YT HCHOAB30BATHCA HPH BaphbupOBaHHE GalaHCOB.

Ha ocmoBammm 0. 0. omenox Mo:keT OHTH ompefenena s¢h-
(exTEBHOCTh HCHOJNB30BAHAA HEKOTOPOTO HOBOTO, HE Ipemyc-
MaTpPEBABIMETOCA OPH COCTABJIEHEE IIaHA CHOCOOa PaCcKpPOs.
s aToro mocTaTOMHO CPAaBHHETH 3aTPATHl B 3TOM cmocoGe ¢
Heo6Xo EMEME 3aTpaTaMu (0. 0. ONEHKOH) mosydaemod mpo-
pyknuu, OmEeHKH IOJEesHH W B TeX CIAydasX, KOTAa BHIABIA-
€TCA BO3MOKHOCTh 3aMEHH NIPOAYKUUHE OPH HCIOJb30BaHHZ
(maopumep, ecam MO;kHO TAe-1u60 BMECTO ONHON 3aTOTOBKE
A npumeHETDH yeThipe 3aroToBKA B). OHE m08BOJAT yCTamO-
BOTH, meiecoobpasHa am Takas saMeHAa JJIA NPOH3BOACTBA
(B mamem npmmepe oma nexecooGpasna: HeoGXofmMsIe saTpa-
TH yMeHbmaTcs ¢ 9/16 mo 4-1/16 nmcra).

HeobxoamMo HOA4EPKHYTH, 4TO HMEHHO IPABIIBHOE HC-
YHuCJeHHe 0. 0. ONEHOK U HX CBA3b ¢ ONTEMAJBHHM IUIAHOM
OIpEeNeNAT BajKHHE CBOHCTBA W BO3MOKHOCTH HCIOJIb30Ba-
HES 3TAX omeHoK. Ilpm Apyrux cmocofax pacuera m ApPyrAX
coobpaKeHnAX W YCIOBHAX HENB3A IOAYYATH ONEHOK HmOR06-
HOTO pofa. Ilonmraemcs, mampzEMep, pacmpefeanTh 3aTPATH,
Ha 3aTOTOBKE NPONOPHUOHANBHO ILIOIMAAAM 3THX 3aTOTOBOK
(mamoMHEM, 9T0 3aroToBKa Tmma A mmena miomapp 20 M2,
a toma B — 6 M?), m, mcxoms ms Takmx cooGpaskenmii, pac-
CYATATh PACXOXH MaTepmasiia. B pesyanraTe 3ToTo pacuera
6yayr monyuens 110/368 m 33/368. Opgnako moskno y6enuTres,
9TO 9TH ONEHKHE He o6JafaloT CBoiicTBaMm 0. 0. omeumok. He-
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Xo/lA W3 HMX HE yJlacTcda, HampuMmep, pPacCYATATh pesyabTraT
JaMEHH B IUIaHe 8aroTOBKA A Ha 3aroToBKky B m T. 1.

Te BLIBOOH, KOTOPHE OLIAE CleJanbkl OPH aRaJH3e sajaun
pag@EoHaJbHOTO PACKPOA 0 HAJHYAA H DOJH ONEHOK, OTHO-
CATCH, KAK YKasKBasoCh, H K 8a7a1aM, CBA3aHHKIM C KOMIUIEKC-
NBIM BHITYCKOM INPOAYKIMH, H, KAK MH YBHJAHM Jajbine, K
ONTHMaNbHEM PEelieHAAM B IPYTAX 3KOHOMHYECKHX 3ajadax.
JTH BLIBOOH HMEI0T NPHHIENWAJIBHOE 3HAYEHHE [JIA YKOHO-
MHYECKOTO aHaJj|3a.

[IepBoiii IPAHIANAAILHEEA BHIBOJI COCTOHT B TOM, UTO XOTH
IleHbI BHICTYHAIOT peasbHO B cpepe ofMeHa, OHH OImpepensi-
I0TCS  YCHOBHSIMH, KOTODLIE CKJAJBIBAIOTCA B IPOMBBOJCTBE.
I3 MaTeMaTHYeCKO# Mozeam 3ajadid O pacKpoe HeT pasiui-
HBIX COOCTBEHHHKOB, MEXKAY KOTOPHIMH MOT GH HPOHCXOJATH
06MEH, X Bce PKOHOMHUECKHE TPONECCH OCYIMECTBAATCA Ha
O0CHOBE eJUAOT0 XO3AHCTBEHHOI0 miaHa, HO BCE K€ B BTOH
MOJIeJIH eCTEeCTBEHIILIM 00pa3oM BOSIMHEKAH IERH (ONEHKH), H
HE TOJbKO BO3ZHHKJH, a 0Ka3aJHCh mOJIESBHBIMHE H Jlaske HE0O-
XOAMBIMH.

Bropoit nmpmENAnEanbHbI# BHIBOJ: €cA0 IEHH (OLEHKH)
NPOJYKIMA HPABHJABHO OIpPefesneHn (COrnacoBaHbI C ONITH-
MaJbHBIM IU1AHOM, IOCTPOEHH! B COOTBETCTBHH ¢ HeoGXomm-
MBbIMHA 3aTpaTaMH Ha NPOJYKIMIO), OHA CTAHOBATCH 3()(eKTHB-
HBIM CDPEJCTBOM 3JKOHOMHYECKOT0 aHaa®m3a. TaKHe OLEHKH
[03BOJISAIOT IOJYYaTh PeleHne TeX HJIA HAKX YaCTHHIX BO-
IPOCOB, CBASAHHHX C peajmsanyweidl miaHa, HEe paccMaTpH-
Bag BHOBb IUIAaH B I|€JIOM. JTO pemeHHEe aBTOMATHYECKH CO-
riacyeTcs ¢ ofm@AM IJIaHOM, HE HapYuIaeT, a ImOJfep;KABaer
€ro OnTEMaJbHHE XapaKTep.

BamuocTs Takoro BHBofa CTaHOBHTCA 0C00eHHO OU€BHA-
HOi, €CJH y9eCcTh, YTO OH OTHOCHTCA HE TOJNBKO K PAallHOHAJIb-
HOMY DacKpol0, a K IMAPOKOMY KDPYTY IU1@HOBO-3KOHOMHYE-
ckux safgad. O. 0. OIlEHKH 0KasHBAaIOTCA 3JleCh HE TOJBKO Cpef-
CTBOM IPOBEPKH KauecTBa (OOTHMaibHOCTH) IJlaHA B BCIOMO-
raTeJbHHM HHCTPYMEHTOM [JIA €ro pacdera, HO CTaHOBATCA
TaKKe cHoco6oM KODPEKTHDOBKH TaKOTVO ILlaHA, YYHTHBAIO-
O@e OPOUCXOJAMME HM3MEHEHHsS, OINECHHBAOmMEM 3(JeKTHB-
HOCTH OT/EJBHHX OPOHM3BONCTBEHHbIX aKIMHA X pemenHi ¢ ToY-
KH 8PEHHA BCET0 HapPOJHOTO X03fiicTBa

Ilompo6yi#ite mpencTaBATh cefe »KOHOMHKY DasBHTOIO
CONUANHACTAYECKOTO 00mecTBa, BHIOYCKAWINYI0 COTHHE H TH-
cAYM BHNOB HNPONYKIYHH, HCHOJABL3YIOMYI0 KOJOCCAJbHOE KO-
JHYECTBO NPOM3BOJCTBEHHHX (AaKTOPOB HA CAMEIX PasjJHYHHIX
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ytaérkax ésoero xossiictpa. Hax obmerwmmocs Om mpamstud
PemeHRE B TakoM XO03sAdcCTRe, ecam OB OHM MOTIIH J€JAThCHA
II0 AAHHHM KOHKDETHOTO IPOMecca ¢ IOMOIbio OEHOK HOMHO-
TEX BXOJAINAX B HETO HHTPEJMEHTOB, 4 HE MOCPENCTBOM aHAa-
IH3a H mepecMoTpa BceX mokasartenei mnaga! IlpmueM Bce
npuHATHE pemends OHAA On Ko6poxkavYecTBeHHHMH, ONTH-
MAJNbHHMHE C TOYKH 3DEHHs BCed 3xomomukH! IIpmEmEOHEaNb-
HYI0 BO3MOKHOCTh TAKHX pemeHHil OTKPHBAT 0. 0. ONEHKH.
9TE DemeHHs, NPAHEAMAaeMEe JEeNeHTPaJA30BAaHHO — HA Me-
CTaX, y9YacTKax CONMAJHCTAYECKOTO IPOM3BOACTBA, OyAYyT
DOJIHOCTBIO COTJIACOBAHK C MEHTPAJAH30BAaHHHM INIAHOM BCETO
HapogHOoTro Xo3adcTBa. Ha ocHoBe 0. 0. omeHox GymyT CTpO-
HTBCA JOKAJNBHEE NEJNeBHe (YHKIHA s OTAENbHHX DKOHO-
MHYECKAX 3BEHbeB, CTAMYNHDYOIMAE NPHHATAE DEMCeHHH,
OTBEYAIMHX HMHTEDECaM Pa3BHTHA BCed HKOHOMHKM.

I'naBuoe nasmaguenue 0. 0. ONEHOK, 3THX I€H ONTEMAlb-
HOTO0 IJIaHa — CAYKUTH CPEACTBOM 3KOHOMHYECKHAX H3-
MepeHH#, opyameM NpaBHJBHOTO CONOCTABJCHHS pasnHi-
HHX De3ynsTaToB M 8arpaT. To 06CTOATENBCTBO, UTO OMEHKHA
BaBHCAT OT KOHKDETHHX YyCHOBHH NIPOM3BOACTRA, ARIAETCA
HX JOCTOHHCTBOM, mO3BOJIAET YYHTHBATH XO03AHCTBEHHYIO 06-
CTAaHOBKY, peallbHHE O00CTOATEeNbCTBA 3KOHOMHEYECKOH IHH3~
Bd. Hanpmmep, TOT ¢akT, 4T0 HPA yBEAHYEHHH NOTPEGHOCTH
B HEKOTODOM BHJIe HPDOAYKIHH ONEHKA €€ yBeJWIABAETCH,
CTHMYJHDYET, ¢ ONHOH CTOPOHH, POCT IPOH3BOACTBA TaKoMi
NPOAYKOMAHA, a, C APYToif — 3acTaBIsAET CHEKATH €e HCIOOAb-
30BaHHE TaM, Ife OHa MOkeT OHThL 3aMeHeHa APYyToi, Hene-
GENATHOR HpOAYKIEe:.

Mu BCcTpeTEMCA Ranbme ¢ DOCTPOEHHEM H XapaKTepHCTH-
KOH 0. 0. OIIEHOK B Pa3lHYHHX YKOHOMHYECKAX 3afadaXx H HX
HCIONB30BaHEEM. J3fech ke OymeT MOKazaHa pOab ITHX
ONEHOK B OHOM KOHKPETHOH 3afjade, Ile HX dKOHOMHUeCKHHE
CMHICI BHCTymaeT Gojee OTYeTIMBO, HEeIHW B 3amade o
packpoe.

Hraxk, sadaxa o xomnaexcrom ewnycke npodyxyuu. Ilpen-
HOJIOKMM, YTO HA TPeX YYACTKAX MAXTH COBMECTHO N00HBAa-
eTCA KOKCYIOMUACA B bHepretaveckdii yrons. Pacupenenenne
DoOHYA HW CcpegHEE 3aTPATH HA OAHY TOHHY YIVIA TaKOBH:

Howmep JHeprerryecKnh Koxkcyromual#ica BaTpatu HA 1 T,
yuacTra yroae, % yrous, % .

1 100 — 9

2 50 50 11

3 20 80 13



Ilpm Takmx ycnoBEax Tpefyerca moayuyars B fAemb 6000 T
suepretayeckoro ® 2000 T xokcyomeroca yrasa. Omyckas xof
paccy;KIAeHNR, yKaskeM pemIeHHe 3afayl: HA mePBOM H BTOPOM
y9acTKax Hafo fo6uBaTe mo 4000 T yraa, Torma o. 0. OXEHKHA
6ynyr 9 py6. mua TomHH »HepreTmueckoro m 13 py6. mus
TOHHH KOKCYIOmMErocsa yris. HaxkoBH 2KOHOMHYECKHE IIOC-
JNENCTBHA OTOTQ pemieH:ma?

Ilpm memax, ycTamoBIEHHHX HCXOfA H3 TAKAX ONEHOK
(anm ¢ meGoapmod nmpmbmabi0, ckaxkem, 10%, 1.e. 9 py6.
90 xomn. m 14 py6. 30 kom.), Ha 06oEX yuacTKax AoGHYa oKa-
MeTcA DKOHOMHYECKH BHTOHOM H miIaH OyJeT HOPMAalbHO
THIOMHATHCA. [IoCMOTPEM Temeph, K KAKAM 3KOHOMHYECKEM
NIOCJHECTBAAM NPHBENo On ycTaHOBJIEHHE IEH IO IPYTOMY
NPAHIALDY, HANPAMED: OffHA W Ta jKe TeHa MJA TOro | ApY-
TOTO YT (B COOTBETCTBAM CO CPeIHAM yPOBHEM 3aTpaT Ha Iep-
BOM H BTOPOM y4acTKax). JTOT YPOBEHB, KaK JIETKO COCIATATE,
pasen 10 py6. m nena ¢ 10%-no0# npE6HIIBLIO HOJNKHA COCTAB-
aare 11 py6. Ilpm Tako# meme maxTe OKAayKeTCA BRITOXHHEIM
¢dopcApoBaTh KOOHTy HA NEPBOM yYacTKE W COKpAamAaTh ee Ha
BTODPOM. A 3To BHAYHT, YT0 COKpAaTATCA MOOHYAa KOKCYMOme-
ToCA YTIA H, Yro0H BHOOJHATH IUIAH, OPHAETCA npHberaTtsb
K aIMHHOCTDATHBHHIM METO/laM, KOTODHE ManoadderTHB-
HH, €CclIH Heé HOXKPEIVIEHK JKOHOMHIECKHMH CTHMYJIaMH.

B cBasm ¢ paccMoTpenHo#l 3ajadeil mHTepecHO 06CYqATH
npo6neMy sampvixarwuzr zampam Ha TOILIEBO H 3JIEeKTpHYE-
CKYI0 BHEPTHIO. BBefeM HmOHATHE 3aMHKAKMEro TOIIABA —
TAK HA3HBAKTCA T€ BHAH TOIUNIMBA, BOBIEYEHHE KOTOPHX B
ONTEMANBHWE n7aH HeoOXOMEMO, HO HAHMMEHEe HKOHOMHYIHO,
no6mua EX compsskena ¢ mamboapmmEmA 3aTpatamm. Hampm-
Mep, eclid moTpeGuTeNs A moJyuaeT Mo ONTAMAIBHOMY IUIAHY
yToab u3 ABYx GacceitnoB C u D ¢ 3aTpaTaMd, paBHEIMHA COOTBET-
crBenno 11 py6/T m 12 py6/T, To yrous 3 Gacceitna D aBus-
eTcA JUIA HEro 3aMHKalomaM tomrEBom. OH H ompemeaseT
NEeHy Ha YToiab Ajas morpebmrens A.

Iox 3aMmKalOmMEME 3aTpaTaME HA TOINIEBO H BJIEKTPO-
3HEPTHI0 MOHHMAETCHA CHCTEMA YNENbHHX BKOHOMHAYECKHX IO-
Kasarenell, mpeAcTaBAslomEXx coGod peaNbHHE HAPOJHOXO-
8AMCTBEHHEE 3aTPAaTh HA HOJYYEHHE MONOJHATEILHOH
e[MHANH TOIMIMBA H JEKTPOIHEPTHH B KakXom padone. C mo-
MOINBI0 9THX 060GMEHHHX IMOKasaTexei MosKeT 0CymecTBIATh-
€ COTVIACOBAHME YACTHOTO ONTHMYMAa OTHENBHOH sHEpreTmYe-
CKO#l CHCTEMH ¢ TM0GATBHEIM ONTEMYMOM BCETO PHEpTeTHYe-
CKOTO0 XO03AMUCTBA CTpPaHH.
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IToHaTHO, 9YTO pOJAb BaMHEKAKMEX 3aTPAT AHAIOTHIHA
poan o6bexTuBHO 06ycaoBaenHnsx ouenok. Ilo cyTm geaa onnm
TO3BOJNAKT CONOCTABATE 3aTPATH, BOSHEKAOMmUe mpm J00wi-
e OHOTO W TOTO ke TOmImBa, HO B pasHuX Gacceimax. Ha
6ase saMBIKAIOMIEX B3aTPAT MOKET GHITL 06OCHOBAHHO HCYHC-
JeHa peHTa s GacceiiroB, HAXONAmMUXCA B PA3HEIX TEOTDPa-
¢umueckmx ycnoBumAx. Tak, B mamem mpmMepe mas Gacceima
C caemyeT yYCTaHOBHTH DEHTY TOCYZapCcTBY B pasMepe
1 py6/T, 4To mo3BoHAT mocTaBETH 06a Gacceilna B pKOHOMOTE-
CKE PABHBIE YCJOBUA.

Mu ckasasim, 9TO POJB 3aMBIKAIOMEX 3aTPAT aHAJOTHYHA
poam 0. o. onenok. Bonee Toro. Eciam 65t ynasoce mocTponTh
ADHEHHO-IPOTPAMMEYI0O MOMEAB BCETO HAPOJHOTO XO3AHCT-
Ba, AfIEKBATHO YYHUTHIBAIOMYI0 CHENEPUKY JHEPTETHKH, TO
pemeHne OBOMCTBEHHO® K Heir samadm ompeneamiao Obl
mOCPEACTBOM 0. 0. ONEHOK 3aMmbikaommue saTpaTsl. OXHAKO B
HaCcToAmEee BPpeMA, KOTJa JJA PAcICTOB NPUXOAATCA HCHOAB30~
BaTh Gos€€ JaCTHLIE MOJead, MO}KXHO TOBOPHUTH JAHIIb O npuﬁ-
JMKEHHOM DPaBEHCTBE 0. 0. ONEHOK W 3aMBIKAIOmM(AX 3aTpar,
TOHEMAas, BIPoYeM, I PHHIANUANLHYI0 6aA130CTh IX HPAPOIEL.

4. OBIIAA 3AJAYA
JJMHEHWHOTrO NPOrPAMMHPOBAHHUSA

Buime 6uim moppo6iio paccMOTPEHb! YACTHEIE 3aaYd JAHHEH-
HOTO mporpaMMmpoBandsa. Temeps HACTAN0 BPEMA TO3HAKO-
MuThCA ¢ 00meit mocranoBKo# aToM sajmaum. IlocTpomm mare-
MATAYECKYI0 MOJEAL OpPTaREsan@é mpom3BofcTBa. B orom
TPOM3BOACTBE YYACTBYIOT 7 PAasiHYHBIX TPOH3BOJCTBEHHHIX
daxTOpOB (WHIpEnEEeHTOB) — pabodas cmia, CHIpHE, MaTepHa-
Jael, 060PYNOBAHEE, KOHEYHHIE H TPOMEMKYTOUYHEE HPONYKTHL
m ap. I[TpousBONCTBO ECTONBAYET S TEXHOJOTHUECKAX CIOCO-
60B, mpEmYeM IaA Ka)KOOTO0 M3 HEX 3aJaHEl 00BEMH IPOHS3-
BOJEMKIX HHTPELHEHTOB, PACCIMTAHHLIE HA DEANHBANEIO HTO-
To cmocoba ¢ eMEHEYHOM AHTEHCUBHOCTHIO, T. €. 34[aH BEKTOD
ap = (Aypr Aopy -0 Q) & =1, 2,..., S, B KOTOpOM Kamzas
I3 KOMIOHEHT a;, YKAasHBaer o6xeM HIPOM3BONCTBA COOTBET-
creyromero (i-T0) HATDEJEEHTA, ECJIH OHA NOJNQKETENABHA, T
06beM ero pacxoJi0BaHHE s, €CJIE OHA OTPUIaTenbHA (B cmocobe k).

Bufop mnasa o03nadaeT yKasaHme HHTEHCHBHOCTEH mC-
HOJB30BAHHAA PA3ANYHEIX TEXHOJOTHYECKEX cmocoGoB, T. €.
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NJaH ONPONeNseTCs BEKTOPOM & — (Zy, %y ..., Zs) C HEOTPH-
NATeJBHHMA KOMIOHEHTAMH.
Jlna xasRHoro miaEa z JErko IOACYMTATH (ajJaHCH IO

Ka)K[OMy U3 HHTPEAHCHTOB. JTH (alamCH ABIAKTCA KOMIO-
HOHTAMH BEKTODA

s s s s
2 Zplx = (Z A1k Ty 2 AopTy 500+ 3 2 amk’flkj

k=1 k=1 k=1 k=1

(monokUTONBHAS KOMIIOHGHTa — 0GBeM NPOM3BOACTBA (BH-
OyCKa) METPENHEHTA, OTPHUIATENBHAS KOMIOHOHTA — 0(BEM
3aTpaT HHTDEIUEHTA).

O6HYTHO HA KOJHMYECTBA BHITyCKAGMHX M 3aTPAaIdBAGMHX
HHTPEAMEOHTOB HAKJIANHBAITCA OTPAHMIGHUsA: HPOU3BONUTH
LYKHO HE MEHBINe, 4eéM Tpebyercs, a 3aTpaudABATH HE GOJBb-
me, ueM mmeercsa. Taxue orpanMdYeENsA 3aMACHBAIOTCA B BHA®

s
Zaikzk>bi, i=1,2,...,7ﬂ.

k=m}

Ecau b; >> 0, To H6paBeHCTBO 03HAYAET, UTO MMEETCHA IIO-
Tpe6HOCT, B METpPOUEHTe B pasmepe b;; ecam b; << 0, To me-
PaBEeHCTBO 03HAYAET, 4TO MMEETCA PecypC AAHHOTO HHTPOIH-
eHTa B pasmepe — b; = | b; |

Ilasnee mpefmoaaraeTcs, 9TO0 HCIOJIB30BAHEE KaMK/IOTO CIO-
coba CBS3aHO C PAcXOMOM OfHOTO H3 IEPE4HACICHHHX HHTpPe-
NIMEHTOB HJIH 0C060 BHEICGHHOT) HATPEAHEHTA B KOJHIECTBE
C), Opu egwHWYHOH HMETEeHCHBHOCTH cmocoba a,. B xauecrse

neNeBol (YHKOUM OPHHEAMAETCH CYMMApDHHE pacxop STOTo
HHTPOAEEHTA B IJIAHE

S
f@) = D) Cuzy

k=1

Temeps ofmas 3afada JEHEAHOTO IPOTPAMMEPOBAHHSN
MOKOT OHITH NpeJICTABI6HA B MaTeMaTATIeCKOH dopme.
Jlns saflaBHNX 9HCON a;p, Cy B b; HaiiTH

8
min 2 C".’Ek

k=1

2 J. B. KamToposuw, A. B, TopcTko 33



OpH yCJIOBHAX
)y >0, k=1,2,...,5,
8

(2) Zaik$k>bi, i= 1,2,...,”2.

k=1

Ilnanm, ymoBaeTBopsaommis ycaopuam (1) u (2), aBaseres
JOLYCTUMEIM, & 6CIH B HEM, KPOME TOT0, JOCTHTAeTCA MHHH-
MyM 1eJeBoil QYHKNHH, TO H5TOT IVIAH ONTEMAJIBHEIA.

Hrax, 3aaua COCTOMT B OTHICKAHWA MHHIMYyMa JIHHEHHOH
(OYHKOUHN OpPH JUHEHHKX OrPaHWYCeHUAX, MW, HHAYe IOBODS,
MHUHEMyMa 5TOH (YHKOEE HA BHOYKJIOM MHOTOTDAHHHKE J0-
nycruMux miapoB. IIpmaBEaxk onTEManbHOCTH miaHa PopMy-
JUpPYeTCA B BHAE TAKOH TEODOMHI,

Jasa onTEMAIBHOCTH JONYCTHMOTO HJAaHA T HOOGXOAEMO
¥ [0CTATOYHO CYIOCTBOBAHEE BEKTOPA

Y =W Yar s Ymh
YAOBIETBOPAIOMEro YCIOBHAM

(1) yi>0» i=1»2,---,m,

(2) 2 a'Urya Ckv k= 'l, 2,...,S,

im1
(3) Z a;y; = Cy, ecam z, >0,
=
! s
(4) ¥y =0, ecnm D a;zy > b
k=1

1 NTokasaTexbCcTBO TeOpeMH,

IIycrs BEKTOP ' = (11, z9, ..., xs) npeacTaBaseT cofol KaKoH-
TO gouyc-mm.m mran, IlogcdmTaeM sHaveHEe mNeneBoH QYEROEM
ANA OAaHA z'; HCHONb3YsA yCiaoBHe (2) HMpESHAKAa ONTEMAJIBHOCTH,
HMeeM

m S
Z Ck”k S zx ? Y%= D Y5 O Gy
i=1  K=1
Tﬂ}( Kaxk OnaH JomyCTHM, cupanemmno nepaneﬂc'mo

2 Y; E a1kzk> 2 yzbi

i=1 k=1
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HoMmoRenTH BeKTOpa y MOKHO paccMaTPEBAaTh KaK 0. O
ONGHKW IJIs BCeX BHIOB HHTpefuenToB. Ha «sABHKe» dTEX
ONEHOK BCE YCIOBHS TEOPEMH HMEIT HPOBPAYHEIE DKOHOME-
geckEd cmuica; (1) omemka KasK[0ro EHTPESUGHTa HEOTPHEIA-
TeabHa; (2) A KaKAOTO BOBMOMKHOTO CHOCO0A mOJyYaeMHIR
9Q(OKT, KOTOPHIl BHpakaeTca aaredpamdeckoi cCyMmoi ome-
110K OPOWBBEJEGHHHX ¥ 3aTPAYGHHHX HHTPEJIUGHTOB, HO IIpe-
BocxomaT C; — pacxofa, CBABAaHHOTO C IPEMEHOHHEEM CIO-
co6a; (3) B onTEMaJBHHN IJIAH MOTYT BKINYATHCH TOABKO
TAKHA® TeXHOJOIHYECKEE CHOCOOH, MIS KOTOPHX CyMMapHasf
anreGpangecKas -oNOHKA MOJAYIaeMOil IPOAYKIMKA PaBHA PAcXo-
ny Cp; (4) BRTpE/EEHTH, MOAyYaeMb® B ONTEMAJBHOM IJIAHe
¢ m30LITKOM, EMEIOT HYJIOBHE ONEHKH.

OdeHb Ba)KHO OTMOTHTH, 9TO BEKTOP ONEHOK ¥, COOTBET-
CTBYIOIMEHA ONTEMAaJBHOMY ILUIAHY, CAM SBJISAOTCA PpemeHEeM
ABOHCTBOEHOH 3aflayd JEHEHAHOT0 HOPOTPAMMHEDOBAHEA, KO-
Topas POPMYNEPYETCA CIEAYIIEM 06pazoM.

Jnsa BajjlaHHEX 9HCON a;y, b;, C; HaliTE

§ bv‘.yi}

max {
{==1

OpE yCIOBHEAX
(1) y1 >0, i=1,2,...,m,
m

@) Dewni<Cr k=1,2,...,8.
=1

M3 yciaoBRs ROOYCTHEMOCTH ILIaHA r B YCIOBHE (4 ® (3) cuegyer

m
1§1yib1 ? Yy g Ty = 2 T S LYy = 2 Cyoy.

i=1
Taxmm o6Gpasom,

s s
Z Ciry > 2 Cry,

k=1 k=1

T. e. INIaH * ONTHMAJIEH, TAK Kak JOOOMY JOMYCTHMOMY WIAHY CO-
OTBeTCTBYeT He MOHbIIee BHAUCHHE HENeBOH (QYHKIMH, deM IUIAHY Z.
JloxasaTenscTBO HEOGXOQEMOCTE YCHOBHS TEOPEMH, T. €. HAIAYHS
OLEHOK, COTMIACOBAHHHX C IJIAHOM, He TPHBOTEM.
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Yurarens, BEHEMATEAbHO O3HAKOMEBMEiCA ¢ ofbAcCHeRE-
6M TOTO, KAK COCTABIAJACH ABOMCTBEHHAA 3a/lada K 3a7ade
packpos (cm. ctp. 2—23), 63 TPyHa CMOKOT YCTAHOBHETH HKO-
HOMBYGCKHEA CMBICJ 2TAX OTHOMGHHWM.

Cps3b MemAy mpAMol ¥ JBOKCTBEHHON 3ajauaMu JIEHEI-
HOT0 HOPOrpaMMHPOBAHUA XapPaKTePE3YeTCA TeM, YTO eCIH
OflHA H3 HEX EMEeT PemeHEe, To paspemmma ® Apyrasa. llpm
9TOM [JIA ONTHEMAJBHHIX IIJAHOB DTHX ABYX 3ajad copasef-
JEBO COOTHOMEGHUWE

S m
2 Cyzy = z biy;.
=1

k=1

9TO0 yTBeP;KACHHE HOCHT HABBAHEE TOOPEME ABOACTBOHHOCTH.

Hcnonpzopanue TEOpEMH [ABOHCTBOHHOCTE ¥ CBA3QHHOTO
C HOH MPH3HAKA ONTEMAJBLHOCTH JONYCTAMOTO ILIAHA JERHET B
OCHOBE GONbMEHCTBA 9HHEKTEBHHX METO/IOB PEMEHHs 3ajad
JMHGHHOTO mporpaMmMupoBanusa. B § 2 Gwa omuacan ofBH €3
HEX — MeToJl mOCJHeA0BATEeIbHOT0 YJIydYmeHHS mlaHa. Biams-
KO K HOMY IPHEMHIKACT cumniekc-Hemod, paspaboTaHHHE ame-
puramckeM MmartematEkoMm J[x. Jammerom. IIpmsenem kpat-
KO€ OIECAHEEe 3TOT0 MOTOAA.

B mocramoBke 3amauM JIEEEHHOr0 IPOrPAMMEDOBAHEA
Kak/[0e HePaBEHCTBO

]
2 @ipTr < by
k=1

MOKOT GHTh 3aMEHEHO HA DPABOHCTBO UPEGABIEGHEEM K JEBOH
98CTH BHOBH BBOAUMOLi HOOTPHMATEIbHOH MEPEMEHHOR

s
,Z BikTx - Ts;= by, Ts45 >0,
=1

Tlonaras, a0 n =S5 -+ m # Cguy =0(i =1, 2, ..., m),
ToIy49aeM ; BOBMOKHOCTh PacCMaTPUBaTh 3afady JNWHEHHOTO
nporpaMMEpoBands (Gaarofaps YyBeJNWHYOHHI0 4YHCJAA Iepe-
MEHHHX) B CJAGAYIOMEHA KaHOHEIECKoH dopme: HalTH

n
min Z Ci“’t
=1
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1IPE YCIOBHAX

(1) Z; >O,

n
2 Ddayze="b, i=12...,m

k=1

IIpemmonoaM, 910 ys ke EMeeTCsa AOMYCTHMHE INIaH Z, IPH-
96M TaKo#, 9YTO CIOCOGH, MCHOJb3YeMHE B HEM, ABIAIOTCA
6a3sECHEIME BEKTOpaMH (TaKoi IJAH HASHBAETCH ONOPHuIM) .
Moskro cumTaTh, 9T0 GasEC COCTOMT M3 HEPBHIX M BEKTOPOB
@ys Qg ovy Gy, TAK KAK BTOTO BCOIMIA MOJKHO JIOOGHTHCA H3Me-
HeREeM HyMepamuu cmoco6os. II0CKONBLKY BCAKHEE BEKRTOP
M-MEPHOT0 HPOCTPAHCTBA MOMKHO DA3JIOMETH IO 9TOMYy Oa-
BECY, HAKJAGM PA3JI0}KEHNS BCOX BOKTOPOB CHOCOGOB B BEKTO-
pa orpammuenuii. Hospdunments: oTEX pasnomeHEd oGbe-
JUEeHH B Tabn. 3 (Tak HABHBAeMAas CUMNAEKCHAR Mabiuga).

TABJIMIOA 3
a1 as e am am+i PP an b
@ 1 01- .. 0 Tyt | * 0 0| Fan EN
as 0 1 (. .- 0 Tomps|* * | Tan £
0 [V I 0
2 0 0 SR zmm+l N Tmn | Tm

Mu TOBOPEM, UTO m BEKTOPOB M-MEPHOTO BEKTOPHOTU HPOCTpPAH-
cTBa 06pasylOT 6asuc, eCIH OHM JAHOAHO HE3ABHCHMH, T. . HA OJHE
W4 HEX He MO)KeT OHITh BHpasKeH depes Apyrme. Torma Beaxmil Bex-
TOP T TMPOCTPAHCTBA MOKeT GHITL eMUHCTBEHBHIM 00DA3oM BHPasKeH
qepe3 BeKTOpH OGasmca z = &im +- &eae + . . . 4 Epapm, TIHe Be-
auanER Ex — KosrnmentH pasioxeEns.
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B 9aCcTHOCTH, JIAA CaMHX 6asmcHEX BeKTOPOB 3anHCaHbI
HAX OYOBHIHHIC DAa3JIOECHHA THIA

ay =10y 4+ 0-05 + ... 4 0-ap,
aasi Be6asHCHHX BEKTOPOB
Omi1 = Tymn10 T Tamn8y + oo + Tomir Cms

e Zpmi — KOdpPHOUenTH pasio:kends. Hanmame pasio-
KOHHEA b — :z:la1 + a5 + ... + Tpa,, RIA BEKTOpPA b =
= (by, bgs .-y by) € HEOTPHNATENHHHMHE & BHTOKAOT H3
IPONNONOOHAA, ITO INIAH T AOIYCTHMKLH.

IIponenypa cuMmiexc-MeTofa COCTOMT H3 MBYX OTAILOB.

1. IlpoBepka miama Ha ONTHMAJIBLHOCTD.

2. Brawuennme peHTaGeIbHHX CHOCO00B H BHTECHOHE®
u3 Gasuca HOpPeRTAGEIBHEX CHOCOGOE.

BasucmocTs pmomycTEMOro miana 03HAYAeT, 4TO JI000K
CI0C06, He MCHOONB3YOMHH B 5>TOM IIaHe, MOYKHO BHDA3HTh
96pes mcmoxbayemeie cmocoGu. IlycTh mpomsBofCTBeHHHIN
cmocob ag ge On BRiIKUeH B maam. TOrfa ero MOMKHO «CHE-

m

Te3HPOBATHY M3 6asHCHHX cmocobos, T. 6. ag = 2 ;sa;. Pac-
i=1

X01 Og AJIA dTOr0 CHHTETHIEGCKOIO» cmocofa oIpenessercsa
m

PaBeHCTBOM Qg = 2 Citis. Ecnm  «cumreTmueckmiy cmocob
i=1

JOOpoO’Ke, 9eM cIoco6 ag, TO mexnecoobpasno 3aMeHETH €TI0 CIO-
co6oM ags myTeM BBeeEMA mociaenuero B 6asuc. IIycrs cmocob
as BBONETCA B 6asuc ¢ ZATeHCEBHOCTHIO 0. [la Toro uTo6H HE
papymananch 0aJaHCOBHE® COOTHOMOHHS, HYKXHO H3MGHHTH
MHTEHCHBHOCTH, ¢ KOTOPOH NPHMEHSAIOTCHA OCTANbHLE CIOCO-
65, /13 panmcaEHEOro BHINIC PA3JIOMKEHES dg ACHO, YTO HHTOH-
CHBHOCTb T;, ¢ KOTOPOH mpEMensAIcA cuocob a;, CIefyeT YMOHb-
muTs Ha BeamdmHy Oz;5. Tak Kak METEHCHBHOCTH HE MOTYT
6HITH OTPHIATEJNHLHHIMHE, HYKHO 006CHOTATH BHIIOJIHOHHE HE-
PaBeHCTB

z; —02,9 >0, i=1,2,...,m.

Otciopa caeayer, uro 0 g . flcwo, uro mamboanmmee
s

momyctamoe 0 ecTs 6 =

9T0 MHHEMYM
Zis
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- . z

9TOT jocTHTAaeTCA IpE i — 1/, T. . 0= z—' IperuMan Ta-
is

KY10 MHTeHCHBHOCTH /51 BHOBBH BBOAEMOTO cuocoba ag, mMOJy-

%

o]

4EM, 9TO Z; — z;, =10, T. e. cmoco6 ¢; IPEMEHAGTCA € HY-

! ]
JIeBOM WHTEHCHBHOCTBI0 — BHBOMUTCA m3 6asmca., Taxmm 06-
pa3oM, DOCTPOEH HOBHH, Jydmmi mJam.

ITprcrynum Temeps k Gosee fopPMaIBEOMY OIECAHMIO CHMI-
nexc-meToma. Jlua xamoro meGasmcmoro cmocofa MOKHO
CPaBHHTH [[BA YHCJIA

m
Ck " O = 2 C{IE“‘.

i=1

W3 KpuTepns ONTAMAJBLHOCTH ACHO, YTO ILIaH ¥ OOTHMA-
JIeH TOT/Ia E TOJBLKO TOT/a, Koraa Cy >> oy AusA Beex k. Jleir-
CTBATEIBHO, €CHM /A KaKOro-HHGYAs & BHIIOJHSETCA Hepa-
BeHCTBO qy > Cy, TONJAH HEONTAMAIEH H cHocol aj Ieseco-
ofpasuo BBecTH B HOBHHE 6asnc. Ecim Takux & HECKOIBKO, TO
€CTeCTBeHHO BBECTH OfFH M3 HEX, HApAMEp, TOT, AJIA KOTOPO-
TO pas3uHocTh Ay — () MakcEManbHA. IlycTh OH COOTBETCTBY-
oT k = S.

Jina Toro uTo6H HOBHI JOMyCTMMEHA miaH GHUI OMOPHEIM,
1Hco6X0IIMO HMCKIIOUETh OJMH K3 MCIONB30BABIINXCA CIOCO-
GoB, Tak Kak m -- 1 BeKTOPOB B m-MEPHOM HPOCTPAaHCTBE
BceTfla amEelHO 3aBECEMH m Gasmca mHe obpasylor. Ilopcum-

Z.
'ieM BeamumHy O = min z—‘, T/Ie HHJIeKC I COOTBETCTBYET IO~
i is
JAOJKETeIbHEM KOMIOHEeHTAM IIaHA., B CHIY IpeAmoiosKe-
z
RUSA, CAENAHHOTO BHme, 0 — z—' Torna HCKIWYATEL u3 Oa-
IS

Blca crefyeT MMEeHHO CIHoco6 a; m HOBoMY IIamHy GyaeT cooT-
BOTCTBOBATB GaBHC 4y, Gy, ..., Gjopy G4y, «-or Cm» GF.

Temeps moxaskeM, Kaxk mepefiTa OT MIAHA & K JydIHIEMY /10~
nycrmMoMy maamy z'. PackiajrBas BeKTOD OTPaEHEIeHWH IO
Xonomy Gasmcy, EMeeM

, . . .
b= 214y - To8y + .« | Ty - Trsapa - -
-+ Tmay, -+ Tsas.

C npyroii CTODOHH, HCIOJB3YS HMEBIIEECS PaHee Pasio-
RORHA BEKTOPOB b W a;, TOT e BEKTODP b MOKHO IPEJCTABHTH
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B TAKOM BHJE

xz z
1 {
b= (xl — xls) a4 ...+ (xl_l—— —x,_,s) Apoytoen
Z18 %18

ol %
+ Ty — P Tms|Qny + z as.
1S 1S

OTciona caenyeT, 4T0 HOBHH ILIAH MOKET OHITH BHIYMCIEH
no dopMmyaam

Ty =; — . g, t=1,2,...,0—=1,1+1,...,m;
L
’ z
i
g = .
s

Basko OTMOTHTH, UTO Zj HOOTPHIATENBHH. JTO SACHO M3
BHGopa 0. CoBepmieHHO aHAJOTHYHEE (OPMYJIH MOKHO IO~
JYyURTh B A npeoGpasoBaHEA BCOX JIEMEHTOB CHEMINIGKC-
Ol Tabnmmm (Taba. 3)

x'i,-=x,,-—-—$:—;xis, i=1,2,...,0—-1,1+1,...,m;

z
' 1J
o= 18

OTHCKR4HEEM HOBOTO NJaHA B npeo6pa3oBanHod TaGnm-
OH 3aBOPUIAGTCA OfHA HTEpamMsa CHMIVIeKC-MeToRa. Maiee
5TanH NPOBEPKH W YJIYYNIGHHA MOBTOPAKTCA CHOBa. Joka-
3aHO, 4TO 6CAH ONTEMAJbHOE PEMEHHe 3afaddM CYIeCTBYeT,
TO oHO GyfeT malifieHo 96pPe3 KOHEYHOe YHCIAO MAaros (3a HCK-
JAI0UGHAEM PEKO BCTPOUAIOMEXCA CIAYUAEB gbpomOeHUR, TPO-
6ylomux HOKOTOPOTO M3MEHEHHA aATopEdma) !.

B xauecTBeé WIIIOCTPANMM NPAMEHHEM [CHMINIOKC-MOTOR K
PemeHNI0 KoHKpeTHo# 3anaum. Haiith

max {z; — 2z, + 5}

1
OnmcaHrme MeTONA HCXOAKIO M3 NPeNNONOMKOHAR, UTO AOMYCTHMEE

mia" cymecTsyeT. [IpaBmibHO mMOCTaBIeHHAA 3afa4a NEeHCTBHETENbLH(
0o0HYHO MMeeT pemeHHe, O{HAKO TPYAHOCTH HOPOJKO BOZHHKAIT HpPE
OTHICKAHAH JOIMYCTHMOTO ONOPHOrO IUIaHa. B Tak®X ciay%asax EcOoab
8yercs memod uckyccmeennozo 6asuca, CBABAHHENM ¢ BBOJGEMOM B 3aa
9y ROMOJEMTENbLHHX CIOCOGOB.
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NpE yCHOBHAX
z, + b4z, + 24 =9,

Ty — 2(32 — Tg = —1|
$i>0; i =1, 2,3.
3mecs

a=01), a5 = 4, —2), ag=(1, —1), b= (, —1),
C,=1C=—-21u Czg=1.

JTa Bajgava OTIHEYAGTC OT paccMaTPEBaBmeHcs 3agadu
JMHEAHOTO OPOTPaMMEPOBAaEEA B KaHOHEYOCKOH dopme Tem,
49r0 B HE# TpPeGyeTcs OTEHICKATh MAKCEMYM, 8 HE MUHEMYM.
IloEATHO, 9TO WIAH = TAKOR BaAaYl OMTAMAJIEH TOTAA B TOABKO
torga, Korga Cy, << oy i Beex- k. Hagrem ¢ Bu6opa momyern-
Moro HavaapHOro miana. Cpasy BEAHO, YTO IOLYCTEMEM siB-
asereAa mIaH x; =1, 2z, =1, 3 = 0.3ToT mnam omopHHIii,
TaK KaK BOKTOPH a; & @, JAHEHHO HEBABHCHMH — 06pasyioT
Gazmc,

ITocTpoum cmMumnexcuyo TaGnuny (tabn, 4), Haiifs pas-
I0}KeHEA O0 ATOMY 6asdcy BEKTOPOB as ¥ b.

TABJIAIA &

ay az as | b

o 1| o |14

1
a 0 1 = |1
' 3

Buumenum Benmumny

1
g = 140y + Tg3Cq = —

A4 (—2=—1

Pasnocts a3 — C3 = —1 — 1 = —2 << 0, ciefoBaTOABNO,
HCXORHHE miaH HeomTmMaieH. [{us Toro 4roGH ero ymyd-
maTh, He0OXOAEMO BBecTH B §asEC BOKTOD ag. Tak Kak M
XOTHM, 9TO6H ¥ HOBHHE miaH 6L OMOPHHM, OFMH B3 NPEKHEX
BekTOpoB (asmca KoJrKeH GHTH H3 HETO HCKJIKYEH.
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Pasnoserne BeKTOpa a3 mo 6asECY COXOPIKET JHME OXEY
OOJNOKHETOJbHYI0O KOMIOOHEHTY. CJIEI(OB&TGJILHO,

Ta 1
b= =—T1T =3
3
ITonpsyack npumepeEEEME Bhme §QopMyaaMu, ompene-
JAeM HOBH miaaH. MMeeM

G 1
z, = 1—3(—-3—) =2,
a=1—3(-=0
2 = 3 - Va
zg=3.
IIpoBepnM BHOBE mOMYIGHHHH LIAH HA OOTHMAJBHOCT. MJ

9TOr0 CTPOMM HOBYID CHMILUIeKCHYH TaGamny (raba. 5), m
HOAb3YA COOTBETCIBYOIMEe (opMyian mnpeo6pasoBammsa.

TABJIBIIA 5

a1 az as b

ay 1 1 0 2

Beamumra @ = 2,C1 + 23C3=1:1 4+ 34 m 4, a pas-
HOCTh 0Oy — Co==4 + 2= 6 > 0. CuenoBaTexsHO, HOBLIi
mnae = = (2, 0, 3) onTeMaseH. 3HadeHUe HeleBoft QyEKmum
B DTOM IVIaHe paBHO z;==2 — 2:0 4+ 3 == 5. (CpaBrnTe: B
nepBoHAYANBEOM HJaHe 3HadeHEe LeldeBolt GyEKmEE papms-
a0ch zy =4 — 2-1 = —1.) 3agada pememHa.

OnpcaBnnii BAPHAHT CHMILUIOKC-METOAA He ABIAETCA
emuacTBeHREM. Ha mpaxkTEke oOmdmo ymorpebasercs Gomee
COBOPIIEHHEH BapEAHT — MOREMIEPOBAHHHE CHMOJIEKC-
MeroJ, CBA3AHHHIE C HECIOJbL30BaHEEM aBoficTBeHEOE 3amaum
(0. 0. omenOK)., CymecTBYIOT B ADPYyrEe METONK DemIeHHA 3a-
a9 JAHEHHOTO NPOTPAMMEpPOBAHMA. YIOMAHEM H KODPOTKO
HOACHEM OFEH H3 HEX — Memod 6404020 NPosPAMMUP0SA-
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KUR, WIE, KaK ero eme HAa3HBAT, NPUHYUR pAa310
Herus,

IIpm pemennu 3a(a¥ IMHEHAHOTO HPOT'PAMMAPOBAHEA GOIb:
IMo# PAasSMEPHOCTH MOCTOSIHHO NPHUXOAWTCA MMETh B BUIY ClIe-
mylomuee fBa ob6cTosATenbcTBa. Bo-mepBHX, pemeHwe 3aKad ¢
GoMbmEM HTWCIOM NOPEMEHHHX U OTPAHWISHHA BOJeT K dac-
TOMY HCIOJB30BAHHIO YCTpoiicTB BHemHedl mamsatu 3BM, xo-
TOPHE XaPAKTePHBYIOTCA OTHOCHTENBHO HEBHCOKMM GHCTpO-
nedcTBEeM, IT0 B KOHOYHOM CISTe IPUBOAXT K 3HATHTOIHHOMY
Pacxofy MaIllEHHOTO BpemeEd. Bo-BTOPHX, OYeHb JacTO BO3-
HUKAMmue W3 HY;KT NPAKTAKE 3amaum obiafaiT To# mmm
PHOU CHEmUMANBHOM CTPYKTYpO#l (MATpENA OTPAaHWYEHWE CHM-
MeTpHYHA, ¥MeeT GIOYHYI0 CTPYKTYDPY, COREp/KHT MHOTO HYy-
nef mT. m.). X0TA caMa 3ajaga B 3TOM CIyJae M HE MOKeT
OHTh pemeHa € HOMOMBI0 CHeNHAJBHHX METOOB peIleHus,
HO OTJ@IBHHE €e JaCTH — B3ajai¥ MEHBIIero o00beMa — Mo-
TyT OHTH >(PPeKTEHBHO pa3pemeHH € IOMOMbI0 HEKOTOPHX
CHeMAAIBHHX METONOB.

Tax BOT, MeTox GJIOYHOTO HPOTPAMMHMPOBAHEA OCHOBAH
Ha pAasNOEENW WCXONHOM Bafadl HA OTAENBHE® HOA-
3anayd — OJIOKH, [JIA POMEHHA KOTOPHX MOTYT GHTH mpume-
HEHH pa3JMYEbie CHENHANBHH® METONH B 3aBHCHMOCTH OT
BAfa OJIOKOB, M TIABHYI0 3a4a7y — KOOPAMHEDPYIOMYK IIpO-
TpaMMy, KOTOpasi CBSI3HIBaeT MemAy coboil BCe TH moAsama-
am. Taxoe pasbmenme felaeT BOSMOMHHKM pa3HOBDPEMEHHO®
pemenue OTAeNBHEKX JACTeH HCXONHOA Bafadn ¥ IO3BOJAET TeM
CaMHM MEHBIIE NOJH30BATHCA BHEMHeH mnmaMAThi0 OJBM.
Muorume 3agagm o9eHH 0OJNBINO# PasMEPHOCTH, KOTODH® ¢HE
BIE3AI0T» B COBDEMEHHEE MANIMAK, yXAJIOCH BIODPBHE DENIATH
HEMEHHO C HOMOMbI0 GJIOYHOT'O HPOTPAMMHUPOBAHHSA.

Y sroro Merofa NOBOJBHO ACHHIA 5KOHOMHWYOCKHHA CMHICI,
Ecnm xaskmas mopsafada XapaxkTepusyeT AesTeJbHOCTh Off-
HOTO TPEeANPUATHA HEKOTOPOH OTPACIH, & KOOPAMHHPYIOMmAL
OpOrpaMMa CONePIKAT OTPAHUYEHHSI, OTHOCAMHECS KO BCOM pe-
CypcaM B 9TOi 0Tpacid, TO HPOMECC POIEeHHA HPAMEPHO TAKOB.
IIpexxme Bcero pemaeTcA riIaBHAA 3afada W HA OCHOBE HTOTO
pemeHEs CTPOSATCA HeJdeBHe (QYHKIUH AJus mox3afad. [lauee,
TOPO3HBb DEINAXTCA BCE HOR3aNaYd, OPHUIEM KayKNas MMeeT
cBOI0 meneByw $yHxmmo. Ha ocHOBanum »THX pemeHum# BHO-
CATCA KOPPEKTHBH B INIABHYI0 3afady, ¥ NPONECC IOBTOPSA-
eTcsa cHOBA, JioKagaHO, 9TO MOCIE KOHOYHOTO YMCIA HTOPAIHAN
OPEENAN PA3JIOKeHHA MPUBOAUT K ONTUMANBHOMY IUIAHY HC-
XONHOHW 3ajavd, ©CHHM TAaKOBOA CyIecTBYeT.



B cBsasm ¢ pemeHmem 3axau Gonbmoro ofnemMa ciexpyer
OTMETUTH BAKHOCTh AJITOPUYMEIECKOTO ONHCAHHA IPOH3BOR-
crBeHENX crnocobos. [loscauM, 910 9TO 03HAavaer. A peme-
HEA 3afayu JduHeHHOro mporpamMuponanmma B OBM mommmo
axropudMa pemeHmsi NOJIKHK OKWTH BBEGHH BC@ HPOHSBOL-
cTBeHHHEe cmocoOH. XpaHATCA OHE B CHENUATBEOM 2aIOMH-
HAImMEM yCTPOMCTBE, HOCAMEM HASBAHME IAMATH MAIIHHE.
Kax npasuio, IBM umeer fBa THIA DaMATH — ONEPATHBHYIO
7 BHemHWK (MarHmTHHe GapafaHm, NEHTH), PasTEYIARIHE-
€Sl CKODOCTSAMH BOCOPOHSBENEHUs mMeomelica B HEX muEdop-
manua. OnepaTupRas maMATh o6xasaer ropasno Sénbmmm 65-
CTPONEACTBHEM, IIO9TOMY B IIEIsAX dKOHOMHA MAMIXHEOTO Bpe-
MOHH JKeJaTeJbHO KaX MOKHO Goisme madopMamum #ep-
JKaTh AMEHHO B omepaTmBHO# maMaru. Ecam cmoco6oB MHOrO
¥ KK M3 HAX ONMCAH WHAABHAYAJILHO, TO STOT 06neM mE-
dopMamuu MOKeT GHTH HACTOJBKO BEJNHK, ITO AAIKE He moMe-
cTates B naMaTs MamesH. Ecin ske B 9BM BBeger aaroprdm,
OpaBWJO, IO KOTOPOMY OHa CaMa MOKeT 1o Mepe meobxo-
AmMOCTH (OPMUPOBATH CIOCOOH, TO 9TO 3HAYHTONBEO IIOBH-
maer 3PdexTusHOCT MCHOAb30BanuA maMATE 9BM, pacmm-
PAST KPYT POmAeMHX 3ajad.

Haunngwre yauBepcanbEHX adexTHBHEX MOTOXOB PeRICHWH
3amay JEHEAHOr0 NPOrpaMMHUpPOBAHHA, HOCAIXMX KOHO BHpa-
KeHHH alAropuMEYecKHH XapaxTep (XaPAKTODP WOTROTO HDPeJi-
HHECAHMA), I03BOJISIET YCIeNHO IPOrPAMMADOBATE B PEAIHA0-
Bath umx pemeHme Ha IBM. Hmeerca Goammoit p mpo-
TPaMM JuIA 5TOl Ieiu, JAI0IIUX BO3MOKHOCT PONINTh BANATH
¢ gmcaoM orpanmgeHmin mopanxa 100 u Gonee X ¢ COTHAME B
THCAYAME mepeMeHHHX (cmocoGop). Pememme Tpelyer me-
CKOJIBKAX MUHYT (MHOT/A 9aCOB) MAIIAHHOTO BPeMeNE. 3ama-
9u MeHbmero o0beMa TeMH jKe MeTONaMH MOIYT YCIemHO
pemarbesi ¥ BPYYHYI0 ¢ OIPAMEHEHHOM HACTOABHMX CYETHHIX
MamuH.



TJIABA BTOPAf

ONTHMAJIBHBIE PEIIEHUA
AJA OTAEJBHBIX KJIACCOB
9KOHOMHYECKHX MOJAEJEH

B mepBoit raase GHIE pacCMOTPEHH HEKOTOPHE METONH peme-
HOA obmeil 3agagym JuHeHOTO mporpamMMupoBanma. Ha mpax-
THKE, OXHAKO, HEPEAKO NPUXOAWTCA HMeTh feJl0 He ¢ camli
obmeit 3amageir, a O CHEMUANBHHMY BUNAMHE 33139, DOPOK-
OEHHHMH OTHEJIBHHMH KJIACCAMH BKOHOMUYIECKHX MOJeJeH.
Koneuno, niA noucka ONTHMAJIBHKX PEMICHEA B 9THX MOJENAX
MOTYT HCIOOJB30BATHCA W OOmEe MeTOAH, OFHAKO, Kak Ipa-
BUIO, GoJiee BHIONHO IPW PeMIeHWH 9THX 33a7aY YIHTHBATH X
cuenupAxy .

PaccMoTpeHHI0 HEKOTOPDHX B)KHHIX KJIACCOB TAKHX B3a-
729 B COEOUEAIBHHX METOJ0B MX DEIIeHWA IOCBAIEHA JAaHHAA
riaBa,

1. TPAHCIOPTHAA 3AJAYA

B coBpeMeHHOW 9KOHOMEKEe GOJBIIYI0 POJb HrpawT Ipobie-
MH, CBA3aHHHE C TPAHCIOPTUPOBKOH rpysos. OHE 06yciioB-
JeHH YXAJEHHOCTHI0O MCTOYHUKOB CHPBS OT IYHKTOB IPOU3-
BOJICTBA, OYHKTOB IPOM3BOACTBA OT IOYHKTOB HOTpeGleHHA
Z [pyraME O6GBEKTHBHEME (daxTopaMu. 3aTpaTH Ha HepPeBO3-
KH BCeX BOJIOB TPY30B BCEMH BHJAMH TPAHCOOPTA B IIEJIOM IIO
cTpane cocTaBuaioT Goxee 20 mapx. py6. Crous Goapmont 06H-
€M 3aTpaT JaeT OCHOBAHWE HOJAraTh, YTO IPH OPABHIBHOM
pelIeHEA BOOPOCOB, CBABAHHKNX € MCIOJb30BAHHEM TPAHCIOP-
Ta, 0CO0EHHO yYWTHBAfA, ¢ ONHOH CTOpDOHH, pasHooGpazme
ero BHUAOB, GOTaTCTBO IPHUPONHHX yCIOBUM, CIOKHOCTh CX6M
OepeBO30K, HAJIBHOCTh pACCTOAHMI, a Cj Apyrod — pe-
(GMIUTHOCTE TPAHCHOPTHHX CPENCTB M HMX 3arPy’KEHHOCTSH,
MOKHO OKHJATh CYMECTBEHHOT0 COKPAIEHWA 3THX 3aTpar.
Taxoe DHpeAmoNOKeHHWE MOATBEP/KAAETCA W 3HAYATEIHHHIM
y’Ke ONLITOM IpHUMEHEHWA MATeMATHIECKHX METONOB ILIAHHPO-
BaHAA Ha TPAHCIOPTE.
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OcTanoBUMCS HA HEKOTOPHX XaPAKTePHHX ocobeHHOCTAX
TpaHCHOPTHHX B3amad. IIpexxpme Bcero — mpofiaema omTm-
ManbRoCTA. YTO 3HawmT TpamcmopT paboraer xopomo? Ommm
U3 OCHOBHHIX MOKasaTeneii paboTH TpaECHOpPTAa — Tpyso-
oGopor — mBMepseTcA B ToHHO-kmAoMerpaX. Iloaywaercs,
6CJd TPAHCHOPTHAS OPraHM3AMEA «BHIOJHAIAY MEOTO TOHRHO-
KHJOMETPOB, TO 0HA paboTana X0pomo. A Begs ONTHMAJbHAS
CHCTeMa MepeBO30K, HECOMHEHHO, NPWHOCAMAA HOMb3Y TIo-
CYJapCcTBY, BefleT K COKPAMEHHIO STOr0 MOKA3AaTeJNA U TeM
CaMHM yXyAmaeT nmoxasaTenm paborm opraEmsammm. Moxuo,
KOHOYHO, W3MepATh KagecTBO paGoTH mo saTpaTaM mpu Cy-
mecTBylomux Tapudax u IHTAThCA, NIAHEPYA MOPEBO3KH,
MEHOMESAPOBATEH aTU BaTpaTh. Ho Torxa cpasy ke BO3HEKA-
eT BOOpPOC 0 OPABHJIBHOM, HAYYHO 060CHOBAHHOM MCIMC/AECHAA
Tapudos.

Ouens sddexTuBHO, Hanpumep, Orao 6K omTEMAaNBHO OJIa-
HAPOBATh COBMECTHYIO NEATEJBHOCTH CPa3y HOCKONBKAX BH-
noB Tpancnmopra. Ho BosHmkamomasa npm 9TOM MaTeMaTmde-
ckas sajagya Gyner mMers BeckMa Goxbmo# pasmep, 9TO, €c-
TeCTBEHHO, 3aTPYAHHT MOMCK ONTAMAJHLHOTO pemeHRHA, m Ges
TOr0 OCJOKHEHHOTO TeM, 4TO Taxasd 2a/a9a (HPHEHAKIEKHT
PasHHM BefoMcTBaM». B o06meM 3pech ecTh eme HeMaJo BOI-
POCOB, KAYMMUX CBOEr0 pemeHds ¢ NOMOIILI TOYHHIX MaTe-
MaTA9YeCKHX MEeTO[OB.

K Bagage TpaHCHOPTHPOBKE rpysoB TeCHO DPEMHKAIT
u sadanu onmumasvioli Mapwpymusayuu. Kparras xapax-
TepACTHKA WX TaxoBa. IIycTe peub HAET O HEPEBOBKE PA3aWy-
HHX TIPY30B MEXKAY HECKOJIbKAMHA OYHKTAMER @IOTrPYSKHE X
pasrpysku, OpudYeM ajpeca NepeBO30X YKABAHH sapaHee.
Torga neno CBOAWTCH K ONPOJEJIeHHIO TOr0, Kyfia HY:KHO me-
pe6packBaTh BrCBOOONMBIMECS] BArOHH MM ABTOMAMMHHE,
9ro0H CyMMapHHe 3aTpaTH HA mepeBosk:E OHJIEm MuUHMMAaab-
HH, T. 6. YTOOH MUHEMABHPOBAJOCH KOJHAYECTBO ¢XOMOCTHIX»
peiicoB (0 pemenmm 3TEX OpobieM Ha OCHOBE MORENAH TpPaHC-
OOPTHOH 3afadm CM. CTP. 59).

O6cynuB HOXOTOPHE 06IUe CBOWCTBA TPABCHOPTHEIX TpPo6-
JeM, OOCTPOMM MAaTeMaTH94eCKyl0 MOJedb, OMACHBAIOMYIO
OfHY J[OBOJBHO HPOCTYI0, HO THUOHYHYI0 cuTyammio. Peus
OymeT uATH O PaIMOHANbHOHE IEPeBO3Ke HOKOTOPOTO OFHOPOA-
HOTO (OHOTO ! TOro ’Ke HASHAYeHHS W KATeCTBa) MPOXYKTa OT
opomsBofuTeNeil x moTpebutensM. B sToM ciygae kamaoMy
noTpebmTeni0 Ge3pasiuyHo, OTKYAA, U3 KAKUX OYHKTOB HpPO-
u3BONIcTBA Gy/eT mocTymarh »TOT HPOAYKT, Ammb OH OH mo-
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cTymax B Hy:KHOM oOneme. OpgHAKo oT TOro, HACKOIBKO pa-
OUEOHAJBHHIM OKKOTCA NPHKPEINIGHHWe IYHKTOB moTpebie-
HAA K OYHKTaM OPOMBBONCTBA, CYNIECTBOHHO 3aBUCHT 006HeM
TpaHcmOpTHOH paboTH. B cBASHW ¢ 5THM, CTECTBOHHO, BO3HU-
KaeT BOOpOC 0 Hamboiee panuoOHAJNHHOM HPUKDEINIEHHHA IPO-
w3BORMTeNed Kk moTpebmrensiM (B Hao6OpPOT), O mpaBHIBHOM
HAUpPaBIGHWH NEPEBO3OK Tpysa, OPHE KOTOpoM moTpebmocT:
YHOBIOTBOPAIOTCA, & 3aTpaTH HA TPAHCHOPTHDOBKY MHHZ-
MAQJIBHH.

ITycrs wmMewnoTcss myHKTH mpomaBomcTBa Ay, A,, ..., 4,
¢ of'beMaMy mMPOMBBOACTBA B ONUHUINY BpeMeHHU (MeCAL, KBap-
Tal), pPABHHMHE COOTBETCTBEHHO a4, d, ..., Gy, U IYHKTH OOT-
pebnenua By, B, ..., B,, ¢ o6reMamMu moTpeGueHHsA, PABHH-
Ma by, by, ..., b,, coorBercrBenno. bBymem mpepgmomarars,
9TO IPOHM3BOACTBO U mOTpeGieHme COANIAaHCHDPOBAHH — CyM-
Ma 06HeMOB IPOW3BONCTBA paBHA CyMMe 06heMOB moTpebiie-
Hus, T. .

IIpepmonarawTes msBeCTHHME Beawquss C;; — 3aTpaTH IO
mepeBo3xe eXHHUIIE MPOAYKTA U3 i-r0 IMYHKTA IPOHM3BOLCTBA
B j-i myHxT moTpeGieHuA. OHE MOTYyT OHTL BHDaKeHH B
CTOMMOCTHO# (meHe;xHOH) dopme mam B HaType (Hampmmep,
B TOHHO-kHJIOMeTpax). TpeGyerca HafiTu Taxo# miIaH mepe-
BOBOX, IPH KOTOPOM Ohuim GH yHOBIETBOPeHE mOTpeGHOCTH
B OyBxTax By, B, ..., B,, u Ipu 5TOM CyMMapHLIe 3aTPaTH HA
mepeBo3Ky Ouam OH MAHWMAIBHH.

O6Gosnauasa 9epes I;; KOIHIECTBO IPOAYKTA, IEPEBO3UMOE
W3 i-ro0 myHKTa DPOM3BOACTBA B j-if MyHKT moTpebienus, mpm-
XOQUM K CJIOAYIomell MaTeMaTH4ecKoi GopMyInpoOBKe 3afaTHd.

Hafita MusEMYyM

2 2 Cisxij *
=1 =1

(cyMMapHHe 3aTpaTH HA TPAHCHOPTHADPOBKY)
mpHE yCIOBEAX

n
1) Dwi=b;, j=1,2.00,m

je]
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(B xammuit mymkT moTpeGrenms 3asosmTes TpefyeMoe roam-
96CTBO HPOAYKTA);

m
(2 Zwu=ai. i=1,2,...,n
i=1

(48 KaMmmOro HyHKTA NIPOEBBOACTBA HONHOCTBY BHBOSHETCH
OpPOU3BEeHHKIA IPOXYKT);

(3) wi]'>0’ i=1127"'vn; ]=1.2,...,m

(nepeBosuMEI 06HEM HPOAYKTa He MomeT GHTh OTpRRATONL-

Besakwit Ha6op Benmaumu zy; (i =1, ..., n; Jmm 1, ..., m),
yRoBieTBopAKmEux ycuosuAM (1) — (3), 6yzeM masmBaTh
TMOOYCTUMEIM ILUIAHOM mepeBo3ok. Ilnmam, nias roToporo cym-
MapHE® 3aTPaTH [OCTHralT MUHEMYMa, HASHBAETCA OITH-
MaJBHEIM.

IMockonbky TpaHCmOpTHAs 3afada ABIAGTCA WACTHEIM
cIyvYaeM B3aaYd JIMHEAHOr0 HPOTPAMMEDOBAHRA, AJAA Hee
CIpaBeJINB NpUBeJeHHHE paHee KpATepHi ONTEMAIHHOCTH
miana. Mcooabsya TepMuHONIOrd0 B 0COGOHHOCTH TPARCOOPT-
HO# 3aja7d, BTOT KPHTEDHI MOKHO CHOPMYIHPOBATH TAKEM
obpasoM: nomycTuUMEI mIIaH MEPEBO30OK TOTAA H TOMBRO TOTRA
ABJIAETCA ONTHMAJbHEM, KOITA KAKIOMY OYERTY TPOMBBOL-
cTBa 7 moTpefieHNA MOMKHO CONMOCTABRTH BOJIEYREY, XApaK-
TEPUSYIOI[YI0 YPOBEHh ONEGHKH HNPOAYKIEH B HOM TAK, 4TO
MHOECTBO BSTHX NIOTEHI{HAJIOB YXOBNOTBOPACT CRORYIOIIHM
yemosmaAM: (1) pasHOCTH OHEHOK OYBKTOB mnoTpeblexma =
NPOH3BOJCTBA, MEMXNYy KOTODHMHE 3aIJIaHEPOBANM NEPeBO3-
KH, PABHA BaTpaTaM IO TPAHCIOPTHPOBKE GNEENINE HOPOXYX-
Ta MeMIy DTHME NyHKTaMu; (2) amaiIoTEYENe PABHOCTH AJA
BCeX OCTAJBHHX Iap NYHKTOB HEe IPEBOCXONAT BATPAT N0
TPAHCHOPTHPOBK.

Ecmma BBectu o6o3nauenunsa: U;—nmoreEmmarn Ana i-ro nyHK-
Ta IPOUBBOXCTBA U V;—mOTeHOmHEAN A f-ro YHRTA moTpebie-
HEA, TO 9TH YCIOBHA MOMKHO HPOICTABHTH KaK

Vf - U{ < C‘Uv
opmaeM V; — U; = C;;, ecnm mepeBo3Ka m8 myEKTa A; B
nyHkT B; mpenycMoTpera B muane (z;; > 0).

B TpaEcmopTHOH 3afjade OLGHKA WIHM, KAK MX JaIle HasH-
BapT B BTOM CJIyd9ae, HOTEHIWANH uMeT ocolenHo mpospad-
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HH# sROHOMHIECKWH cMbica., OHEM BHCTYODAlOT 31eCh Kax JO-
KaJbHHEE (mOSACHHE) MeRH (Wium HAUeHK:M K eXWHOH meme),
COBNAMEe BAMHTEPOCOBAHHOCTh B IPABMIBHOM HANPABIGHHAM
nepepo3ok. [Ipu Takod HHTepUperanwm OPUSHAK ONTHMANb-
HOCTH OJAHA IpepcTaBiser co0Od mo CyTH MATeMaTHIecKoe
BHPA)KEHWe BAPABOr0 CMEICIA — OCIH KAKAA-TO MepPEeBO3Ka
OCYImecTBISAETCS, TO 1(@HA B IyHKTe NOTpeGieHHsA paBHA
OeHe B OyHKT® HPOU3BOACTBA ILUIIC TPAHCHOPTHHE BaTPATH; B
OCTANBHHX CIydYaAX meHa V; He MOKeT OHTHL Goubme, YeM
U, + C;4, Tax xax IpORYKT B myHKTe B; Mo Taxol 1{eHE MO~
HO GRLIO OH MOJYYWTh, OPUBE3A ero ¢ 3aTparaMa C;; U8 MyHK-
ta A;. CunegoBarensno, V; << U; 4 C;j, 7. e. B oboux yxa-
BaHHHX CIyYasiXx Pa3HOCTH 6H HEe MPEeBHINAET 3aTpaT IO Ie-
peBoaxe. G mOMOmBIO XPUTEPHEA ONTEMAIBHOCTH, TAK 3Ke Kak
¥ B 3aj{a4e 0 PACKpPOe, MOKHO HEe TOJHKO IPOBEPHTH HA OLNTH-
MaJIBHOCTD J060# MIaH, HO U B CIAYYae 6ro HeONTHMAIbHOCTH
yKazarh cnocol yJaydmeHWs TOrO IIAHA.

PaccMotpum Temeph mpouece $OpMEPOBAHHA ONTHEMAIB-
HOro IJIaHA TPAHCIOPTHOM 3afaud. BossMeM xoHKpeTHHI Yu-
CJIIOBOM IpHAMED W, IPAMEHHB METOJ IMOCISA0BATOIBHOTO YIyd-
IMeHMds, KeTANBHO HOKAyKeM, KAk CTPOMTCA TAKOM miaH.

ITyers BajaEH 0GBeME Hpom3BOACTBA a; = 95, 4, = 59,
a3 = 50 u o6beMn moTpebiuenuna by = 48, by = 54, by = 31,
by = 37 u by = 30. 3arparn Ha nepeBo3xu 3anucaHu B Tabi. 6
B Bufe Marpuuun. Hampmmep, wmcno 90 o3navaer, 9ro mepe-
BO3KA e(MHWIH IPOXyKTa m3 myHKTa 4; B myHKT B 06x0-
marea B 90 epuHul (CkaxkeM, 3TH 9ACIA MOTYT O3HAYaTh pac-
CTOAHEA MEKNY OyHKTaMu; eciu 00beM JaH B TOHHAX, 3aTpa-
TH BHPA’KAIOTCHA B TOHHO-KMJIOMETPAX).

TABJIMLIA 6

B1(48) | Bs(bh) | Ba(31) | B«(37) | By(30)

4 (95) 9 | 8 | 72 | 56 | 46
A, (55) 39 | 43 | 66 | 40 | 55
As (50) 4 54 | 45 | 38 | 36

Pemenpe 3ajadm HaYHEM C DOCTPOEHHS HEKOTOPOro JO-
gycTmMoro mwiaga. Boobme rosops, sTo MOMKHO CAJIATh pas-
HEIMH cmocofaMm, ¥ MK BOCIOJb3YeMCA OQHAM U3 HuX. B Mar-
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puue BaTpaT OTHICKABAEM MUHWMAJBHLIA 5XeMOHT (B NAHHOM
opuMepe 36) m BKIO9AeM B INIAH B MAKCHMAJBHO BO3MOKHOM
obbeMe CaMyi0 JeMIeBYI0 NEPEBOBKY, IPHTOM B MAaXCHMAJb-
HO BOBMOKHOM ofneMe (B HameM mpuMepe 9To mepesoska 30
enuHuI| W3 myHKTA A 3 B mynxT B;). Crenyomuil mo Beamaune
dJIEMEHT MaTpumil 8arpar (38) ompejenseT BKIIOICHH® B IJIAH
TepeBOBKE MekAy myHxTaMu 4; m By, OGneM mepeBosxu pa-
BeH Toabko 20 efmEMNAM, TaX KAK STEM KOJUIECTBOM Ipysa
HCUYCPIOLIBAIOTCS BOSMOMHOCTH NPENUIPHATHA, PACHOJOKEH-
BOro B mynkTe Aj. Ilpomoinxas mefcTBOBAThH AHAJNOTHIHO I
Raiublne, OpUjeM K UIAHY NEPEBO3OK, HOKABAHHOMY B Tabu. 7.
9T0T IIIAH JOMyCTHM' CyMMH CTPOK COOTBETCTBYIOT oOBemMaM
IPOM3BOACTBA, & ¢T0a0MoB — oObeMaM moTpebienuf. 3ATPATH
HAa ero peanmsanui cocraBaAior: 54-84-431.72+410.56-+
~48-39+47.404-20-384-30-36=11 320.

TABJIMIIA 7

B1 (48) | By (34) | Ba (31) | Bu (3T) | By (30)

Ap (95) 0| 5 | 31| 10 0
Ay (55) 48 0 0 7 0
Az (50) 0 0 0| 2 | 30

Jlus Toro 9roOH mpoBepHWTH MOJNYYeHHEE IJIAaH Ha onTH-
MaJILHOCTE, IPEKAE BCETO BHYUCIAEM CHCTOMY HOTOHLHWAJOB
(oeHOX efWHWOE HPOAYKTA) B MOYHKTAaX NPOH3BOICTBA
(Uy, Uy, Us) u mynxrax norpebuenusa (Vy, Vi, Vy, V,, V).
Tax xax DOTEHOUAE OmPENENATCS ¢ TOYHOCTBIO O IMOCTO-
SHHOTO CIIATAEMOr0, KAaKOH-HMOYIHL M3 HHX MOKeM 38JaTh 3a-
panee. Ilycrs, nanpumep, U; = 100 m cBAsm mpomssogmrenei
¢ moTpefmTeNAMH B INJIaHe OCYMECTBISLIOTCA @HO HAHpas-
JeHUsAM, KOTOPHeE YKAaBaHM Ha pmc. 5. Torga, sHas, uTo pas-

7, ) 6y b, 5

Pmc. 5
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HOCTH HOTeHOUAJIOB MKy OYHKTaMU IoTpebieHws W OyHK-
TaM¥ IPOU3BOACTBA, CBABAHHEIME B IJIAHE, DAaBHH COOTBET-
CTBYIOIIMM TPAHCHOPTHEIM 3aT paTaM, OAHWH 3a JAPyruM HaXO0-
AAM OCTAJIBHHE HOTOHIIHAJE:

Uy = 100 Uz = 156 — 40 = 116
V= 100 4 84 — 184 Us =156 — 38 = 118
Vs =100 4 72 = 172 V= 118 4136 = 154
Vo =100 L 56 = 156 V) = 116 4+ 39 = 155

IIposepuM BHUONHEHEWe HpUA3HAKA ONTHMAJbHOCTH. Jlis
9TOr0, COTJIACHO YCJIOBHUIO (2), HY}KHO MNOJCIATATH BOIHIMHE
Vi — U; — C;;. Ecam oHE Bce MeHbIe WIA PaBHH HYIIO,
TO mIAH omruMaieH. Hecobmawonenuwe 310r0 TpeGoBaHEA O3HA-
9aeT, 9TO IUIaH MOKeT OuTh yaywumen. Haxomum

Vi—U;—Cy =155—100 — 90 = — 35
Vg— Uy —Cy5 =154 — 100 — 46 = 8
Vo— Uy— Cop =184 — 116 — 43 = 25
Vg— Up— Cos =172 — 116 — 66 = — 10
Vg — Us— Cog = 154 — 116 — 55 = — {7
Vi—Us—Cs =155 — 118 — 41l =— 4
Vo—Us—Cy3 =184 — 118 —54= 12
Vs—Us'— Cyg =172 — 118 — 45 = 9

[ a5 OyHKTOB, MO;KAY KOTODHIMU IPENyCMOTPOHH IepeBos-
KH, 5TH PA3HOCTH, 0YGBHELHO, OTBEYAIOT NPHU3HAKY OITHMAJb-
nsocta. Ho Tax xax HEKOTODH® W3 MOJYIEHHWX BOIHIHH IIO-
JIOKETEJNbHH, BeCh miIaH He onTEMaxeH. UTobwm ero yiyg-
mETH, BBEJeM B ILIAH IEepeBosKy B oOneme O Mexny xaxuMmm-
En0ynp myuxkTamm A; ¥ Bj, Jis KOTOPHX COOTBETCTBYIOMAS
PasHOCTE MOJIOKATENbHA. JlOrmumee BCEro BBECTH 3Ty mepe-
BO3KY Me;KIy myHKTaMu A, u By, Tax Kax [IA HEX BeIHIEHA
pasEocTm Hambouee sHagmTenpHa (25). BBepenme moGaBou-
HO#l mepeBosku Hapymaer c6alaHCAPOBAHHOCTH MJAHA, T. .
00BeM BBO3a (BEIBO3a) B IYHKT HE COOTBETCTBYET moTpefie-
Hm0 (mpomsBoacTBy) B HeM. IloaTomy HeoGxonumo opHOBpE-
MOHHO H3MEHUTH OOBEMH NEPEBO30K W MEKAY HEKOTODHMH
APYTAME OYHKTAMH. OTH M3MEHEHWs CJIeXYyeT mpOU3BecTH IO
HanpasieHusM B,A,, A,B, u B,A,, T. e. cOriacuo TeM CBA-
3M, IO KOTOPHIM OPOUBBONAIOCH OIPEJeNeHNe MOTeHHAJIOB
(cM. pmc. 5). B Taba. 8 npusenen miaH, B KOTOPOM OCYMIECTB-
JIeHH BCe HEeOOXOnWMhe H3MEHeHEsA B 00beMax mepeBo3OK.

Herpynuo mpoBepmrs, 910 9T0T miaaH cGanaHCEpPOBAaH —
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TABJIAIA 8

B (48) | By (34)| Bs (31) | B« (37) | Bs(80)

Ay (95) 0 |54—0| 31 [1040] o
Az (55) 48 0 o |79 o
As (50) 0 0 0| 20 | 30

B8 Ka3KAOr0 IYHKTA BEIBOZUTCH CTOJBKO, CKOJNBKO B HEM Hpo-
HBBOAIUTCS, & KAKAHE OYyHKT mOTpebleHus yHoBIeTBOpSET
BCI0 CBOI0 mOTpeGHOCTH. Jlerxo yOemwmThCs, 9TO B3aTPATH HO
peaimsauy HTOro IJIAHA I6PEBO30K MEHBINe MePBOHAYANbHHEX
ga sexamauny (Vy,— Uy — Cyy) 8 = 250, Cueposarensno,
BHIrofHO BHOpaTh 0 xak MOKHO GOJBIINM. YYHTHBAA, ITO
06BEeME [epeBO30K HO MOryT OHTh OTPHIATOJBHHMHE, HAH-
Goubimee ms BO3MOKHHX sHagenmi 0 pasmo 7. [lomarag 6 =
= 7, HaXOA¥M HOBHH NOIYCTMMHH SKOHOMHISCKH 6ojlee B~
ropamit mwian. On.mpuBenen B Tabm. 9.

TABJIHIIA 9

By (48) | B: (58) | By (31) | Ba(3T) | By (30)
Ay (95) 0|4 | 3 | 17| o
As (55) 8 71 o of o
As (50) o o o] 213

HazxoxpeErneM HOBOTO JOMYCTHMOTO IVIAHA 3AKAHYWBAET-
€5, KaK TOBOPAT MAaTEeMaTHKH, IIepBOe mpubGamuenue (mepBas
wrepanusA). [laibile aHAJOTUYHE® OmEPANHA IPOBOAATCA
CHOBA, HO y)Ke JiA HOBoro miaHa. IIpempue Bcero muumcas-
0TCA TOTeHNUANL, OPOBEPATCA YCIOBHA OOTUMAJLHOCTH.
Eciu oHE BHIIOJTHEHH, TO PEHIGHHe 3aKOHYEHO. Ecam mer, To
CHOBA IPOMW3BOAUTCH MEPOXON K JydImeMy IJaHy # T. J.

Jia 0XOHYATENIHHOrO PEINeHHA 3aAAaY” TPeGyeTcs BHIOJ-
HOTH eme Tpu #repanmu. YTo6H He yBenmauBaTh 06beMa KHHE-
ru, 9TH UTEPAN AW 37eCh He HpMBORATCA. Eciam ke gurarenn
38MHTEPECYeTCsA [aJbHEHANIMM XONXOM peMmeHHUA, OH MOKeT
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TABJINILIA 10

B, (48) ] By (54)

Bg (31) | B((37) | Bs(30)

4 (95) 0 o | 28 | 37 30
Aq (55) 1 | 54 0 0 0
As (50) 47 0 3 0 0

caM OpofiesaTh Bce HEOOXONHMEE pacueTH K CPAaBHETH CBOi
Pe3yabTaT ¢ ONTHMAJbHKEM IJIAHOM, OpHBeleHHEM B Taba. 10.

Uro6n yGeHTHCA B ONTEMAJBHOCTH TOTO IUIAHA, HYMKHO
CHOBA BHYMCIHMTH NOTEHOHAJH OYHKTOB LpPOM3BOACTBA H
OYEKTOB mOTpeGiaeHnsA, a 3aTeM yAOCTOBEPHTHCA, YTO BeJAHIH-
Bl V;— U; — C;; < 0. IlpuBefeM 9TH BHYHCICHHEA:

U, =100 Vi—U;— Cyy =168 —100 — 90 = —22
Ve =100+ 72 =172 Vo— Uy —Crp=172 — 100 — 84 = —12
Vy=100 4 56 = 156 Vs— Uy — Cos =172 — 129 — 66 = —23
Vs =100 + 46 = 146 Vs— Uy — Co4 =156 — 129 — 40 = —13
Us =172 — 45 =127 Vs— Uz — Cps =146 —129 —55 = —38
Vi=127 4+ 41 = 168 Vo— Us— Cea =172 — 127 — 54 = -9
Us =168 — 39 =129 Vs—Us— Cyy =156 — 127 — 38 = —9
Vg=129+43=172 Vs — Us— Css = 146 — 127 — 36 = —17

Bce ke ocrampmble 3HauemmA V; — U; — C;; paBEH HyI0.
CriemoBaTelbHO, B CHIY KpPUTEPHA OOTHEMAILHOCTH HaHeH-
HHH 0AaHE — Hamaydmué, onTHMaJabHHEA. 3arpaTel Ha €ro
peaamsanmo coctaBaAwT 28-72 4 37-56 - 30-46 4~ 39-1 4
+ 43-54 4- 47-41 4 45-3 = 9891.

Ilo cpaBEeHHO ¢ HEPBHM JONYCTHMHM ILIaHOM, KOTODHIHA
IpeACTaBJAAICA Ha HePBHH B3TJAM TaK)Ke BeChbMa DPa3yMHEIM,
3aTparH B ONTEMAaJbHOM IJIaHe YMEHBIIHJIKCH OPAMEPHO Ha
13%.

Mu paccMOTpeAR TPAaHCHOPTHYIO 3afady B MaTpPHYHOM,
WIX «MaxMatHoi» moctraHoBke. Takoe HasBaHHMe 9TOH mocTa-
HOBKH CBA3aHO C TeM, YT0 HHPOPMAmuA 0 PACCTOAHHAX X IPy-
300TOKAX 3a/|aHA B BH/E (MIAXMAaTHOWY TaGaHIB-MaTPHIH.
Hepenko, ofEaxo, OPHXONHTCA CTAJKHBAaThCd H C ApyTroi
$opMoit TpaHCcmopTHOH 3ajadM — TpaHCHOPTHOH 3afadueir B
ceTeBoit mocTaHOBKe. EciIm mpm MaTpHYHOR HIOCTAaHOBKE 3a-
JaY¥ OpefnoJaaralTcA H3BECTHHIMH 3aTpaTH o0 TPaHCHOpPTH-
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POBKe E[MHHENE HPOAYKTA H3 Ka)KA0T0 J-ro MyHKTA INpPOU3BOJ-
cTBa B i-ff mMyHKT moTpe6ieHws, TO HpH CeTeBON MOCTaHOBKE
YKa3HBAIOTCA 3aTPATH O mepeBO3Ke Ha OTHEJALHHX ydacTKaX
COTH, a MOJHHE 3aTPaThl HOXYJIalOTCA B Pe3YJbTaTe CyMMEDO-
BaHUA. IJosTOMy =pE HCHOB30OBAaHME pasiHIHHX MHYTeH,
COe[MHAIONAX MYHKTH, 3aTPaThl pasjaddYHH. 3/iech B XOfie pe-
ImeHns ONpeleIA0TCA He TOJbKO 00LeMHl, HO H MapIIpYTH me-
peBo3oK. JloxasaHO, 9T0 06e mMOCTaHOBKH TPAaHCHOPTHOH 3a-
HaYd SKBHBAJCHTHH, T. €. MOKHO IEePeiTH OT OgHOM K Apyroil

Pue. 6

U pemeHHe OPH TOM He H3MeHHTCA. TeM He MeHee Heo6xomu-
MOCTH B TAKOM Hepexofe HeT, TaK KAaK MTOR MNOTeHnHaJOB
IpEMEHAM ¥ K 3afjade B ceTeBoM moCTaHOBKe.

PaccMorpmmM, mampmmep, TPAaHCHOPTHYIO 88KaYy B KOHK-
PeTHHX yCI0BWAX, nNpEBefenunx Ha puc. 6. IlyErTH npoms-
BOICTBAa Ha HeM o0003HA9YeHH NPAMOYTOJILHHKAMH, HYHKTH
morpe6ieEAA — KPY)KKaMH, a IPOMEXYTOUYHHe IYHKTH —
TpeyroabHEKaME. Uncia B ckoOKax co 3HAKOM IUIIOC YKa3hl-
BalT 00BEMEH IpPOMBBOACTBA, CO B3HAKOM MHEHYC — 00BEME
morpe6iaenusa, a YMCIa, CTOAINEE BO3Ie YIACTHOB IYTH, BH-
P@KAIOT TPAHCHOPTHEE BAaTPATH IO IePeBO3Ke eNEHHEIE IPO-
AYKTa M@XAY COOTBETCTBYIOINMMHK HYHKTaMH. B peayiabrare
peIieHnA, XOf KOTOpPOro MH He OyfeM NPHBORATH B3AeCh,
MOKHO HAHTH pamMOHAAbHEE IPY30HOTOKH, a TAKIKE CHCTEMY
DOTEHIHAI0B, BHPaKAIHUX NeHY eMHANL HPOAYKTa B pas-
JARYAHX OYHKTaX, BKJAKWIaA 00YCIOBACHHYI HJAHOM DamEo-
HAJBAYI0 TPAHCHOPTHY HameHKy. Ha pmc. 6 umcaa, cros-
IEe y BePTEKAJbHHX OTPe3KOB, PpAaBHH HOTeHOHAJAM,
a CTPeJKE Ha KOHTYpe YKasHBalT HalpPaBIeHAe PammOHAIb-
HHX TI@PEBO3OK.

Eme pas orMersM 3aMedaTedBHYI0 COTJIACOBAHHOCTD MEK-
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Ay OOTHMAJbHHM IJAHOM H IeHAMH, YCTAHOBJIEHHHIME B CO-
OTBeTCTBHY C HoTeHmHaiaMH. [l panmoHAJbHHIX HAampaBJie-
HOi nepeBo3oK (YKa3aHHKX B IUIaHEe CTPEJKaMH) DasHOCTH
OeH B TOYHOCTH COBHAZAET C 3aTpaTaMM Ha LEPeBO3KY, T. €.
9TH IEPEBO3KH OHPaBJAHK W BHTOJHH KaK JJA HPOH3BONH-
Teael, Tak HxaA morpeGuTeneit (HanmpuMep, JAA DYHKTOB 2 M
6 sarparsl mo mepeBoske paBEm 1090 — 1050 = 40). Te ke
nepeBO3KH, KOTOPHE HepPaHOHAJIBHH B NAHHHX YCAOBHAX
¥ He PeKOMEH/0BAHH B IJIaHE, OKASKHBAIOTCA HEBHTOJHHMHA —
OPHPOCT B MeHe MEHbIIe TPAHCHOPTHHIX 3arpaT (HampmMep,
mepeBo3Kka M3 NyHKTa 1 B myHKT 8 ABHO HEBHITOZHA, TAK KaK
TpaHcnopTHHEe 3aTpaTh paBEH 500, a pasHOCTH IEH MeHBINe
aroif Bemmamah: 1420— 1170 = 250).

MaremaTE9eCKas Mofeab TPAHCHOPTHOH 3afaum HoJydaeT BCe
Gonrpmee B GoNbIIee NMPAKTAYECKO® NPHMEHEHHe, B HacrosAmee BpeMA
B I'ocynapcTBeHHOM KOMHTeTe IO MAaTepHAJbHO-TeXHHYECKOMY CHalke-
HEK HAa OCHOBE METOJAKH, pa3pafoTaHHO# OO 3TOH MojielH, IPOHa=
BeJIeHO IPHKDEIUIeHNe M COCTABJIEHH PAnEOHANBHHE INIAHK IEePeBo3OK
IJIA JeCATKOB BHJIOB IPOAYKOMHE XHMHYECKOH IMPOMBLINJIEHHOCTH, PO~
MBIIJEHHEOCTH CTPOATEJIHHKEIX MaTePHANOB H NPOAYKOHE APYTHX OTpac-
Jell X03AMCTBA, 9TO JaeT MWUIMOHH pyOilell 9KOHOMHME B 3aTpaTax Ha
3KeJIe3HOOPOKHELIE TPaHCHOOPT.

YnomuraBmasncA B Hadaue sToro maparpada sagava mapm-
DPYTH3aOMM MOMET GHTh Takke pelleHA C IOMOINBIO TpAaHC-
mopTHO# MofenH. JlasA 3Toro RY)KHO OPHHATH B KadecTBe Of-
HOPOZHOTO TpPy3a ... HyCTHE BaroHH, HAIPABIAAEGMEE OT IYHK-
Ta BHTPY3KHE K myHkTaM norpysku. Iloayuernoe pacopenee-
HEe, KoTopoe 6e3 Tpyga HaXxORHTCA HA OCHOBE TPAHCIOPTHOU
3ajadl, JaeT pemieHHe 3aJavHE 06 onTHMAIbHOH MapmIpyTH-
3anMKM, TAK KaKk OHO OIpefejAeT IYTH CIAeHOBAHHA BAaroHOB.

HpaxTa9ecKoe NOpPHEMeHeHHe TPAHCHOPTHOH 3afadM [JIA pPeNIeHHsA
33aY ONTEMAJLHON MApIIPYyTHSanuA NONYIHJIO OCOOEHHOe PpacImpo-
cTpaHeH#e HA aBTOTPAHCHOPTe. B pAlle KPyHHHX ropofoB IPOASBOJAT-
CA eKefHeBHHH pacyeT panUoHAJHHHIX MApmpyToB Ha IBM m Ha nx
OCHOB® BANONHAITCA HAPAAH [JIA 3HAYATENBHOTO IPONEHTA ABTOMa-
meE. B HeKOTOPHX He0OJBIIAMX ABTOXO3AHKCTBAX 9Ty MOTONHKY XOPO-
IO OCBOMJE ¥ PETryJNsApHO HCHONB3YIOY CAaMH [JHCIETIOPH, OTO IO3BO-
JIseT B pAje CIY4aeB CHMKATH Xojocroil mpober Ha 30—50%. 06 apdexre
IpAMeHEHHs ONTAMABHON MAapIIPYTASALEH CBHJETeALCTBYeT M TaKoM
noGomnTHEE GaxT, B ogHEOM aBToxX03AHCTBe, I/le MPOBOJMICA BRCIOPH~
MeHT @0 BBEJEHAN HA@Iy9mel MAPIIPYTHSANHH TPAHCIOPTA, Mode-
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PH, e3[ABIIAe N0 ONTAMAJBHEM MAPIIPYTaM, BafleBEHM ¢ TOMOMLI)
MeTO/la HOTEeHIHAJIOB, AMeJIA HA CBOHX MallHHAX OTIBYHTONBEHS $Hiaak-
KE Yepes HECKOJNBKO AHEH IOCHe HAYaJa PKCIOPAMEBTA Modeph Ha-
rIyX0 OpENAANH QIaKKH K Mam@HAM, TaK KAK OHE CTPeMEJIACH X
BIpeAb IOJYYaTh «MaTeMaTH4YeCKHe» HapAAN. Boavmas sddexTrEROCTH
paboTH aTMX MamEHE OHJA BHIOAHA He TOJBKO AAA ABTOXO03ANCTBA
B OeNoM, HO A JJis KajKAOTr0 M3 BofHATelei,

Heob6xoquMo momdepkEYTh, 9TO MOCTAHOBKA TPAHCHOPT-
HOt 3ajladm B HamGoubIleit cTeleHH XapaKkTepHa MMEHHO
AAA COMEANHCTHYOCKOH SKOHOMEKH. HpHTepmeM omTmManb-
HOCTH B 3TO# 3ajade ABIAETCA MHHEMYM CyMMAapHHX 38TpaT
mo IepeBo3Ke rpysa, T. e. HAPOAHOXO3AMCTBeHHHH sPdexT,
a He BRITOfla OTAEJbHHX rpysomoxydarexedf. flicmo, 4ro He
TOJBKO IeJb, HO H CaMa BO3MOXHOCTh IIHPOKOM peanmaamuu
pemenna, Tpebyiomada mepefopMEHPOBAHHA BCeX IPYBOIOTO-
KOB B MacmTafaX CTpaHH, OCYIIECTBEMA JHIIb B YCIOBHAX
Hay9HO IIaHEpyeMoil SKoHoMuKH. [IpmdeM pemenme TpaHC-
HOpTHOR 3amadm obecmevmBaeT YCJIOBHA JJiA YCTAHOBJIEHWA
9KOHOMHYECKH 060CHOBaHHOH, [uddepeEnupOBAHHON CHCTOMEI
meH (MM TPAHCHOPTHHX HAKHAOK), AEJQIOeH PAMOHAJLHEI®
NPHUKPEIIeHAA SKOHOMHIECKH BRITONHHME K B3aEMOYBA3aH-
EHMHE [JIA BCeX NPOM3BOAMTenedl m mnOTpeGHTenelt RamHOM
nponyknuE. TaxkWe HeHE CHOCOGCTBYNT peQNEBan#H ONTH-
MAJIBHEIX peMeHHE B X03AHCTBOHHOH /@ATeJAbHOCTH.

OueHb BajKHO BHATH, YTO TPAHCHOPTHAA 887894 MCIIOJb-
dyeTca He TOJbKO [IIA PelieHWA TPAECHOPTHHX mpobaeM. Ee
nepBoe IPAMEHOHHe JeHCTBHTeNbHO OCYIeCTBAANOCH HA IpH-
Mepe 9Toit OTpacad HapOTHOTO X03AiicTBa, HO Boobme MaTema-
THYECKad MOJeJb TPAHCHOPTHOM 38a9X MOKET ONMCHIBATD
caMele DasHHE CHTYaIWH, OUeHb JAJeKHe OT HepeBOBOK. 3a-
Jada, 0 KOTOpoil ceffigac moifier peub,— 3a0aNa PASMEUEHUR
npoussodcmeq — IHINEEA pa3 MOATBEPKAAET 9TO IOJOKOHHO.

Ilycrs B mymxrtax A,, A, ..., A;, EMOKOTCA HIE MOTYT
6HTH pasMemeHH NpPeANpPHWATHA, NPOU3BOAAINEE HOKOTOPHHK
mpoayxkT. B myuxrax By, Bj, ..., B, noTpeGHOCTH B wrou g)
OyKTe 3afaHH M PABHH COOTBOTCTBEHHO by, bay eeeq by Bar-
PaTH no MpPOMBBOJICTBY ENHMHANK NPOAYKTa B OyHKTe A;
paBEH C;, BO3MOKHEIA 06beM IPOM3BO/ICTBA @4, & BATPATH MO
TPAHCHOPTEPOBKE e WHUIKN HpoxykTa u3 A; B By pasEH Cyy.
dagaga cocTOMT B BHGOpE MECT PACHOJIOMKOHHA HOBHX Ipef-
npuATHiA, 06beMa DPou3BOACTBA M IIaHa IEPEBO3OK TaK, ITOOH
CyMMapHHE 3aTpaTh N0 MPOHM3BOJCTBY U TPAHCIHOPTHPOBKE
Bcero moTpe6HOro o6beMa MpOAYKTa ORIM MHERMAJIBHH.
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ITepBoe oclO)XHEHHE HPH TaKo# HOCTAHOBKE 3afadl 3a-
KII9aeTCA B TOM, 9TO BO3MOIKHKI cyMMapHH 006seM mpo-
H3BOACTBA, KAK HPABHIO, He COATAHCHDPOBAH M LPEBHIIAET
cyMMapHHit 06semM moTpebiaeHEA (9TO Tak HasHBaeMad OMK-
pumas mpancnopmuasa sadaya, pacCMOTPEEHAA Ke paHee Ha-
3mBaerca 3akpHToi). IlpeogoseTs Takoe 3aTpyAHEHHE MOK-
HO, BBefiA [qo6aBounhit (HKTHBHHE OYHKT noTpebaeHEA
B, co ciefylomMuME XapaKTePHCTHKaMHu: HOTPeGHOCTH mpo-
OYKTa B HEM paBHA DA3HOCTH MEKAY BOSMOXKHEIM 00beMoM
OpOM3BOACTBA IPOAYKTa H cyMMapHOH morpe6HOCTBIO BCex
peaspbHHX IYHKTOB moTpebiaeHdA (3T0 3HAYHT, 9TO0 B TaKoi
OYHKT CBO3ATCA BCe HM3IANIKH), & 3aTPATH Ha LHEPEBO3KY B
HEro U3 BCeX IYHKTOB HPOM3BOACTBA PaBHH HYJI. B pesyib-
TaTe NpEXOAEM K oOHTHOM TpaHCHOPTHOH 3amade, B KOTOPOI,
OfHAKO, B DJIEMEHTaX MaTpPHOH 3arpaTr K 3aTparaM Ha TPaHC-
HDOPTHPOBKY Ho0aBIeHH 3aTpaTh HA HPOH3BOACTBO B IYHKTE
OTHpAaBICHAA. PemuB 5Ty 3afady, OLPEJEIHM, B JACTHOCTH,
OonTAMaJabHEE 06HeMH IPOM3BOACTBA KAK CYMMHl HOTOKOB H3
K&KIOr0 HYHKTA IPOM3BOACTBA B peajbHEE IYHKTH mOTPeG-
JIeHAA,

Mopeas, KOTOPYIO MH paccMaTpPHBAaeM, a TaKke HEKOTODHE
ee 06o6menuA (BapHaHTHAA HOCTAHOBKA M JAP.) HCHOIB3YIOT-
cd Ha OPaKTHKe M AAA TeKYIero mIAHWPOBAHWA IPOH3BO.-
CTBa, W [UIA PA3MEINEHHA NPeIUPUATHA IPH PasBUTHHE OTpac-
Jd B mepcnekTmBe. B mociemEeM caydae B 3aTparax yIHTHI-
BAOTCA TaKkKe M HeoOXOJAMMEE KAIATAJOBJIOKEHHMA (3aTparh
Ha CTPOMTENBCTBO HIHM PEKOHCTPYKIHIO HMMEIIHXCA Ipe-
opuarei). PaccumTammhi# Ha oCHOBE Taxkod MoAeaH ONTH-
ManbEHH nAaH pa3BHTUA OTPACIM, B KOTOPOM OJXHOBDEMEH-
HO B COBMECTHO PellaeTcs BOIPOC 0 Pa3MEIEeHNH BCeX ee Ipef-
OpHATHEHA, OKa3HBAaeTCA 3HAUMTEJBHO Oouee S(HEKTHBHEIM,
9eM IJIaH, DOJYJeHHHE B pe3yapTaTe H30JHPOBAHHOIO KO-
HOMUYECKOI'0 AHAJAM3A N0 OTHEJbHKM HOPeJIPHUATHAM.

Heckoanko cioB ciaegyer ckasarh o Bbope meneBoit QyHK-
OuE ¥ BooOme 0 mOCTAHOBKE 3afaij pasMeINeHwA. 3/ech HC-
moab3yloTca ABe [HocramoBKE. B [mepsomiycayuae Tpebyerca
OpH OTPaHWYEHHHWX pPecypcax IPOH3BeCTH MAKCHUMYM HPORYK-
OUA WAH, eCAH M3BECTEH ACCOPTHMEHTHHIH COCTAB HPOAYK-
OUH, TO MaKCHMH3HPOBATH KOJUYECTBO ACCOPTHMEHTHHIX Ha-
GopoB. B cooTBercTBEE co BTOpoii ‘moctraHOBKOHE Tpebyerca
OPOM3BECTH 3afaHHKI 066eM IPOTYKIAA ¢ MEEAMAIHHKIME 33-
tTparami. OGHYIHO NPH PeINeRHH 3aJa9d BHOHpaeTca Kakaa-1o
OHA HOCTAHOBKAa M OJHMH THI meJeBoi QyHKOUH, HO B pARe
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ciyuaeB GriBaeT meaecoofpasHo MCIoNb30BaTL HeleBHe QyHk-
nEM 0GOMX THIIOB.

Ha ocHOBe Mopesd TpPAHCUOPTHOR 3af89H IpomsBefeRO Goiabmoe
9ECA0 PACYeTOB IJIAHA PA3BATHA OTpacied KaK IO CTPABe B I6JIOM,
TaK H IO OTAGNBLHHM KPYOHWM sKoHOMHEvecKEM paffomam (Cabmpn,
Kasaxcramy # Ap.) B 92acTHOCTH, Tak#e PacyeTH IO pPAsMeNmERHI0 H
P8SBHTHIO OTpaciedl NPOBefeHH IO HPOM3BOACTBY UEMeHTAa, PpAAA
APYrEx CTPOATeJHHKHX MATepHAJIOB, MIOIEM XMMATOCKWM IpOH3BOJ-
cTBaM B T 1 DBoJjbmoe 3HAYeHWMe EMeeT pAMl PAcieToB IO TOIJIHABHO-
SHEPreTHYeCKOMY O6ajaHCy, T ©. IO OIPENeJNeHHI0 pPAUAOHAIBHOK
CTPYKTYPH NOTpeGieHHA ® NpPOWSBOACTBA pA3HHX BHAOB TOIJIHBA,
a TaK)ke pafiOHOB HMX PaCIpefelicHHsd. 3[eCh CISNAANBHOTO YIOMHHA-
HHA BacCAy)KABaeT pafoTa IO HCYACIGHMEI0 3AMHIKAIOMAX 8aTpaT HA
9JIeKTPOSHEPrAl0 ¥ TOIVIABO, KOTOPasA 6hUIA IpOBENORA B OJHEpreTH-
geckoM mucratyre CO AH CCCP

Kaxr mpaBmiio, BCe STH pacueTH (azApOBANACH HA TPAHCHOPTHOH
MOfleIH, Of[HAKO Y9YeT pAAa AOHOJHATENHHHX O6GCTOATEABCTB (HAIpH-
Mep, pasinynA 3¢¢PeKTHBHOCTH PA3HLIX BHAOB TOIVIABA IpPH TOM HJIH
HHOM ACHOJIL30BAHMHA, HAJHYAE YiKe HAYaTHX DPAGOT IO CTPOATENBCTBY
OpeANpAATAR H Ap.) 3aCTABJAN BHOCHTH B 3TH pPACIeTH pasidIHEIe
KODPeKTHBH H yCHOKHeHAsa, HeMalule OCHIOKHOHAS BOSHHRAIA H
upna nogfope TeXHAKO-PKOHOMHYECKOH AHGOopMananm, HeobxopuMolk nias
OPaKTHYeCKOA peaJHsanud MOJeNH

HecmoTps Ha yKasaHHNe TPYAHOCTA, PACIeTH HA OCHOBE TPAHCIOPT-
HOH MOJeJIE 1OoJyualoT BCe §ojlee MEPOKOe PACHPOCTpaHeHHe, TAK KaK
OHA OTKPHBAIOT IePCIOKTABY IOJYUeHHS 3HATATONHHOr0 9KOHOMATECKO-
ro appexta., Kak moxassBaeT OIHT, B 9aCTHOCTH, HOJyYeHHEH B Cabup-
ckom oTfaenermE AH CCCP m B I[3MU, ¢ mOMOmMBI0 TaKHX pacueToB
OGRMHEO OOHAPY)KMBAIOTCA BO3MOMKHOCTH CHIDKOHHs ofbeMa KammTa-
JIOBJIOKeHHA He MeHee ueM HA 10—209%.

2 3AJAYA O BBIEOPE
ITIPOH3BOJCTBEHHOHN IIPOI'PAMMEI

OnHEM K3 Ba)KHeAMEX BOPOCOB, BOHMKAIOMHUX IPH KOHKPET-
HOM DKOHOMHYECKOM 8HAJM3e IPOM3BOLCTBA, ABIAETCA BH-
6op m pacupefeseHme IPOW3BOACTBEHHOH Hporpammu. Cy-
ImecTByeT MHOTO CIOCOGOB pEIIeHHmA 3TOT0 BODPOCA: H3TOTOB-
JeHHe OHOTO M TOTO ’Ke H3/leJHA Ha PA3AMYHHX ApeupnA-
THAX, E3MeHeHHe 061eMOB IIaHOBHX 3afalEM BHIYCKa faH-
HoTo m3fenua ¥ Ap. EcrecTBeHHON m0aTOMy ABIAETCA 3a7a¥a
BHOOpA TAKOU IPOM3BOACTBERHON IPOTPAMME, NpPH KOTOPOi



Ka)kfoe OpeflIpEATHE HCIOJb30BAIOCH GH JA BHIYCKA Ta-
KHX H3[eJqHi, KOTOPHE Ha HeM IHedecoofpasHee BCEro H3ro-
TaBJIEBATh, B peayiabTare uero ambo obmmit sddexT mocrura-
eT MakcuMyMa, AuG0 OfImMe 3aTpPaTH CTAHOBATCA MEHUMAJb-
HREIMH. JTOT MaTeMaTWIeCKHA HOAXOM Topasfo pamHOHaJbHEe
9acTo BCTpedapmeidicA MexaHHMYeCKOH pasBepCTKHE HIpPOTpaM-
MHl, OH HCKJINYaeT BOJeBHE PeIleHHA M mO3BOJAET OCYIIeCT-
BHTh Hay4yHO 0GOCHOBAHHOE DAacHpefieleHHe HOPOH3BOJICTBEH-
HOH mporpaMMH MeXAy OpPeJUPHATHAMH.

3anaga o BHOGOpe HPOHM3BOACTBEHHOM LpOTpaMME (3ame-
THM B cKOOKax, 9T0 OHa GHia mepBoH mpakTHIECKO# 3afader
JA@HEeHHOTO HPOTPaMMHDOBAHMA, KOTOPYI0 OAMH H3 aBTOPOB
Hacroamed paboru pemmia B 1939 r.) ommcmBaerca ciemyro-
muM obpasom. Meerca m mpefnmpuaATHil, Ha KOTOPHX HYKHO
OPOHM3BECTH I HPOAYKTOB B 3a/laHHOM accopTumente ly, ly,...,In.
W3BectHa nDpOH3BOAMTENBHOCTh i-T0 OPEANDPHATHA B efH-
HHOY BpeMeHH, eCAH OHO BHIyCKaeT j-H OpomykT (a;j).
ITpepnonaraerca, aro mflx a;; >0, T. e. KGKAIE TPOLYKT MO-

JKeT IPOHM3BORKTLCA XOTA OH Ha OfHOM IpefupHATHH. Tpe-
Gyerca cocTaBETh HporpamMmy pafoTH npefunpEATEi (yka-
3aTh M0JI0 BpeMeHH, OTBe/[eHHY}0 HA IPOH3BOJICTBO KaXKAOTO
OpOAyKTa Ha MAHHOM HOPEJUPHATHM), OPHYIEM TaK, 4ToOH mo-
AYYATh MAKCUMAJABEYI0 CYMMAapHYI0 HPOAYKOHIO B 3alaHHOM
accopTuMeHTe B efWHHIY BpeMeEH. llmawe roBops, mMeeTcA
B BHAY ciayualf, Korja HIpoAyxmusa AedunurTHA, IPOH3BOA-
CTBEHHbHIE MONIHOCTH OTPAHHYEHH M MOJUKHE HOOAHOCTBIO HC-
HIO0Jb30BaTHCA.

O6osmaumm wepes z;; (i=1,2,...,m; j=1,2,...,n)
Roxw pabouero BpeMeHH i{-T0 NPEANPHATHA, OTBOJHUMYI IOJ
j-# npoaykt. IloMck onTEMaIbHON IPOrpaMMH 3arPy3KH Ipef-
OPHATHE CBOAMTCA K peMeHHI ClIeAylomed 3ajaum: Hai-
TH 9HCJIA T;; B3 YCIOBHiA

. .50 (onA BpeMeHH He MOKeT OHTD
(1) oj > OTPHIaTeabHOHR);
n (cymMma Bcex joneii He mpeBoc-
2) 2 x;<1 XOOUT HOJHOTO BpeMeHH paGo-
j=1 TH OpeJupUATHA),
m (xoymgecTBO j-ro mPOJYKTa, IPO-
(3) Y= 2 @it H3BeJleHHOE HA BCEX IPEAUPHA-
i1 THAX);
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Y5
z = min —l—’- (KOMMYECTBO  ACCOPTHEMOHTHHIX
L | HabOpOB IIPOAYKTOB);

Z — NOCTHTAEeT MaKCHMYMa.

Ha ocHOBaE®H 00meil TeOpeMH AHHEHHOTO HPOTpaMMMpPO-
BammA (cm. Ta. I, § 4) onTEManbHAEE HIaH XapPAKTEPH3YETCH

TEM, 9TO CYINECTBYIOT ONEHKH ¢y, g, ..., §n AJIA HPOM3BOAH-
MHX OPOAYKTOB (TouHEe, AaA paboT m0 MX MBTOTOBISHHIO,
T. €. YACTOX DPOAYKNHE) H dy, dy, ..., d,, AaA paGodero Bpe-

MEHH pa3iHIHHX OPeNpPHATHH, KOTOpDHE AaloT
q;0:; = d;, ecm ;>0

(ecam i-e mpefmpEsTHE BHOyCKaeT j-#i HPOAYKT, TO OMEHKA
HOJYIeHHOTO B eJMHHMIYy BPeMEHH LOPOAyKTa paBHA OMEHKE
efIWHUIE BPEMEHH JTOr0 INpEfOPHATHA);

gia; << d;, ecam xy; =0

(ecnm i-e mpeAnpmaATHe He BHIOyCKaeT J-T0 HPOXYKTA B OM-
THMAaJIBHOM IVIaHE, TO OHMEeHKA HPOAYKTa, KOTOPEI MOKHO GH-
10 65 mONYYATH B eHNHEIY BPeMEHE Ha 3TOM HPOAUPHATHH,

He OPeBOCXOMIUT ONEHKH e{HEANE BpeMeHH {-I'0 IPeNUpHATHNA);
q;=0, ecnm y; > 1z

(ecnm mpopyxT H3GHTOYEH, TO ero omeHKA paBMu Ayaw. Pa-
3ymeercd, HM30HTOTHOCTH HPOAYKTA LOHAMAGTCA TO0JLKO B
paMiax famHOlM 3amaud. W3GHTOYHME HPORXYKT — 3To HpO-
AYKT, OPOM3BefeHHKA B o6beMe, NpEeBEINAKOMEM aCCOPTH-
MEETHHI, Hepeaan3yeMHil);

n
7.2 Zi; = 1, ecan d1>0
=1

(ecam omeEka efmHEmE paGodero BpeMeHM HPONUPHATHA LO-
H0KETeNbHA, TO OpPeIPHATHE 3aHATO BCE YCTAHOBJICHHOE
BpeMA).

Bee 5TE ¢opMyJH XapakTepH3yHT ONTHMAJBHEM IuIaH.
B HeM xakAoe OpeAUPHATHE HMCOONB3yeTcd AJaA BHIYCKa
MMEHHO TeX LPOAYKTOB, KOTOpHe Hambouee LenecoobpasHo
OPOM3BO/IATL MMEHHO HA STOM HPEAUPHATHE. B coOTBETCTBHH
¢ TaKMM IVIAHOM Ha KKJOM IPefNpHATHE NPHHAT K DPOM3-
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BOJICTBY TOT BHJ IPOAYKIEH, JJA KOTOPOTO OmEHKa THCTOMH

OPOAYKIME IPefUpHATAA OKa3LBaeTcA HaMOONbIIEH, a Kak-

O BHJ OpOAYKIHMH H3TOTOBAAETCA HA TOM OpPEeANPUATHH,

OmEHKA pacxofla BpeMEHNM KOTOporo HamMeHbmas. lHade
roBopA: ecad z;; > 0, To

. di
a,;9; = max a;;q; = d; U g;= min -
s i 17

MoskHO OXapaKkTepH30BaTh ONTHMAJIbHHN IJAaH H ¢ Tod-
KH 3peHNA 3aTpaT Ha ero pearmsanmio. Hak mpaBmio, Bce
3aTpaThl Ha BHIOYCK IPOAYKOHH COCTOAT M3 ABYX dacTeii:
K3 3aTpaT, He 3aBHCAINEX OT TOTO, Tfie BHIYyCKaeTcA AaHHEMK
OPOAYKT (MaTepHaabHHe 3aTpaTH), H 3arpar Ha paboTy mpefi-
OpHWATHA, He 3aBHCAMMX OT BAa HpPOM3BOJAMMOM Ha HEM IIpO-
nyknmd. Pas sTo Tak, To fAaxe 6e3 Beaxkux fopmya AcCHO, 9TO
ONTUMAAbHHEA mAaH JaeT MAHAMAJABHO BO3MO)KHHE 3aTpaTH
Ha BeCh KOMIUIEKCHHH BEHIDIYCK HOPOAYKOUH. Befb cOIMacHO
ONTHMAJIBHOMY LJAHY 3a AaHHHE nepuof IpoH3BOJKTCA HAH-
GoubIee IUCJI0 KOMIJIEKTOB, M, 3HATAT, IO A060MY ApyroMy
INIaHy /UIA BHIIOJHEHHA TOTO jKe YHCJIA KOMILUIEKTOB HOTpe-
Gyerca GoabImEi CPOK. A 9T0 HpPHBEAET K TOMY, 9TO TacTh 3aT-
paT, CBA3AHHLX C paloTOH HpeAnpWATHH, BO3pacTeT, MaTe-
PHaJbHHE jKe 3aTpaTH OO KpaiHeii Mepe He yMeHBIIATCH.

ITockonbky MH KOCHYNHCH BoIpoca O 3aTparaX M IOKa-
3aJIM, 9TO0 MJIA ONTHMAJIBHOTO IIaHA OHM MUHHWMAIBHEH, Ie-
aecoo6pa3Eo mofipoGHEe PAcCMOTPETh CTPYKTYpY HEH HmpOH3-
BEJIGHHHX IPOAYKTOB M BBOCTH B CBA3H C OTHM LHOHATHE NpO-
kamHoll oyernku, dpe3BHYAHO Ba)KHOEe KaK mpH ¢opMHpoBa-
HOH HeH, Tak X BooOme B SKOHOMIIECKOM aHAIH3E.

Paccmorpum BmoaHe peanbmywo curyammio. Ha fByx mpef-
OpHATAAX H3TOTAaBAMBaeTcA (CumTaeM /A yaobcTBa — B OfE-
HaKOBHX KOJIHYECTBAX) OfHH H TOT K€ IPOAYKT, HO OFHO H3
HEX OCHAIEHO CaMOH COBPEMEHHOH TeXHHKOM, a Ha BTOPOM
feficTByeT ycrapeBmee oGopyfoBamme. Lemr, mo KOTOpHM
IOpoflaeTcA HPOAYKT, ONMHAKOBH MiaA 0oGOMX IpefnpHATHI,
3aTparhl ke Ha ero IPOM3BOJICTBO Ha IEPBOM LpPEUpPHATHH
6yAyT MeHbINe, YeM Ha BTOpoM. B pesyabpTaTe mepBoe mpef -
OpHATHe OKaXeTCA peHTabenabHEe BTOPOTO, ero paboTHHKOB
GylyT OTAMIATH M HOOMPATH, XOTA HX 3acAyra B DTOM HE TaK
y)Ke BeJHKa — JydIIHe pe3yabTaThH LpesompefieJeHH Jayd-
MHEME yCIOBHAMH.

A u36aBIeHHA OT TaKoM, ABHO HeCHPaBE[IMBOM H He3-
OPHEHTHPYIOIEH OmeHKH, meaecooGpasHo, 9TOGH mpegnpus-
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THe, EMeloImee Gojee COBEPIICHHYIO TOXHHKY, BHOCHEIO TOCY-
AapcTBY ONpefeJeHHHN IiaTe)X 3a HCIOJb30oBaHEe 3Toft TExX-
HAKYW. Taxwe OTIHCIEHHA, ypaBHEBAIOI®Ee AOXOMNH HO-pas-
HOMY OCHAINEeHHHX OPOAUPWATHHA, H HOCAT Ha3BAHHM® DPOKAT-
HHX ONEHOK, WM PeHTH. B HacTosAmee BpeMd OHE B HOKOTO-
poOii cTemeHN HaXOfAT BHpayKeHHe B miate sa Gommn, madde-
peEnupdBAHHEKX OTYHCACHHAX OT OPHOBUIM W APYTHX LJaTte-
max.

3HaveHEHe MaTeMaTHIECKOTO IOAXOA COCTOMT 3[I6Ch B TOM,
9T0 OH JaeT BO3MOXHOCTh 00BHEKTHBHOTO, HAy4YHO 0GOCHOBAH-~
HOTO MCYHMCJIeHHA pasMepa STHX miaTekeil ma Gase 0. 0. ome-
HOK.

IloscHAM nNpwAMHUO HCUMCICHHA TAaKHX ONEHOK M HX B3a-
HEMOCBA3b ¢ MEHAMHA HOPOAYKOUH. ECTeCTBEHHO CYHTATh, 9TO
MeHa eJWHHUOE OPOJYKTA COCTOMT M3 TpeX JacTeldi: saTpar Ha
MaTepHaJH, 3aTpaT Ha paboTy HPeJupPWATAA, OTHOCEHHHX K
eHEHIE IPOAYKTA, H YHCTOTO AOXOfA UPEAUDPHATHA, TAKKe
OTHECEeHHOTO K eJUHENE NPOAYKTa. VIMeEHO mpm Taroit ¢TpykK-
Type HeHH H OpPaBHJIbHO HCIHCACHHOH HODME MOXOfa OKAa3h-
BaeTcA, 9T0 MeHa HM3eJHA ONHA W Ta 'Ke Ha BCeX HpeAnpHA-
THAX, Hd KOTOPHX JaHHOE H3[EJHE Mejaecoo0pasHo M3TOTABIH-
BaTh.

BBegem eme Heckoabko 0GosHadeHHA. Ilyers 4; — meHa
J-ro mpopykTa; C; — MaTepHaibHEeE 3arpaTh B pybasx Ha
BHIYCK €IHHEIH [-T0O HPOAYKTa; V; — pacxof mpefupHATHAA
Ha QYHKOHOEHpDOBaHMEe B TedUeHHEe eJHHHUIH BpemeHH; P; —
9YACTHI [0XO0[ HpefUPHATHA. TOTHA, ecam [6HH HAZHAYECHH
HCXOJA W3 COOTHOIIEHHA

a;jAj=a;;Ci+Vi+ Py,

TO Ha [-M OpPeAUPHATHH 3aTpaTH Ha IPOM3BOACTBO j-TO IpPO-
OYKTa oKymaiorcA. Ecan ke B 3To# opMyie BMECTO BHAKA =
crosn G 3HAK >, TO BEOYCK j-I0 OPOAYKTa Ha I-M IpefupHsa-
THE 6k 6K cBepxpeHTabeabHEM, a €CIH BHAK <, TO HEpPeH-
TaGeJbHHM.

Onmpasch Ha H3/I0KeHHHA aHAJHM3 3a4aY¥, HETPYAHO HO-
Ka3aTb, 9T0 Ha OCHOBE ONTUMAJbHOTO IIAHA H 6ro ONEHOK
$opMHEpYIOTCA HMeHHO TAKHEe B3aWMHO COTJIACOBAHHEIE HOD-
MBI 0XOfa K MeHH, OPH KOTOPHX JJA BCeX peajbHO MPOH3-
BOJEMbIX BH/0OB OPOAYKOUH BHIOJHAETCA YKa3aHHOE BHIIE
COOTHOIIPEME X HEKaxde Godee peHTabeqbHHE BOSMOYKHOCTH
He ynymersn. WHage roBopsA, onTAMaJbHEHE mVIAH HOJHOCTHIO
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coruacyercs ¢ xo3pacdetoM (Gosiee mogpoGHO 3TOT BONPOC HC-
clenyeTcsi B MOCJHENHBEH riase).

B zaxiamoueEme maparpada mpmBeeM HPOCTOH YHCIOBOU
npmmep. VIMeloTca Tpm OpeANPHATAA, AEATENBHOCTH KOTO-
PHX XapaKTepu3yeTcA CJIERYIONUMA NPOU3BOJCTBEHHO-3KO-
HOMEYeCKAME JaBHRME (Taba. 11).

TABJIHDA {1
Mi
nggg::c?;n- Mecaunne 33;223,‘;}‘,’,“‘ Marepmans, Cebecron
E TOJIBHOCTD, 3aTPaTH py6 ' py6 mMocTh py6
mT Ha o0pa-
E 6oTKy (Ges
3] Marepma-
o nspe- | 70B), py6 | mame- | mame- | m8me- | msme- | mame- | mame-
g e IT ave I | mme II| e I | ame II| sme X | sme IT
4000 | 2000 | 44000 11 22 6 4 17 26
B | 6000 | 4000 | 60000 10 15 6 4 16 19
B { 5000 | 5000 | 40000 8 8 6 4 14 22

B ta6x. 11 yxkazama MecauHaA NPOU3BOJUTEILHOCTh KasK-
JO0r0 NpeAnpHATHSA, €CJIH 0HO OyaeT BHOYyCKaTh aubo mepaoe,
an60 BTOpOe W3HEIHA, M, KPOME TOr0, BHIEJEHH 3aTpaTH Ha
paGoTy KajKaoro mpefnpHATHSA, KOTOPHe He 3aBHCAT OT BmAa
m3penmit. Hy:xuo, 9T06H 3a rog G110 mpOH3BEIeHO OMHAKO-
Boe gucyo mamenamit I n wsmesamii I1. Onrumansenit miam 3a-
IPY3KH NpeANpUATHA [OHKEeH YKa3aTh, CKOJBLKO MeCsSIeB
B rofly Kajkgoe OpefnpHATHe NPOMSBOJUT mEpBoe H3Aeame U
CKOJIBKO BTOpOe, YTo0Hn 06muil BROYyCK mamenumii Oh Makch-
MaJIbHEIM.

JTo 3amada Ta e, 9T0 B o0meM Bmue Gria pacCMOTpeHA
B 3ToM maparpade, HO B JaHHOM CJIyIae, KOIJa MIET pedsb Bce-
T0 0 JABYX H3MeJUsX, COBCEM JErKo coo0pasmTh, Kak cocCTa-
BHTH ONTHMaibHHMA miad. U3 taba. 11 canenyer, 9To Ha mpen-
npuatan A BMecTo ofmmoro mamenusa Il Mo;xHO m3roTOBHTH
nBa mameama [, a Ha npexmmpusaTuax 5 mw B COOTBETCTBEHHO
moJTopa u ofEO m3geame 1. 3HaUWT, DepBOe H3eJHe IeNeco-
ofpasHee Bcero mpoMsBORMTHL Ha npeanpusaTuu A, BTOpoe H3-
Jgeawe — Ha OpennpuaATEE B, a BpeMa paGoTH mpeanpuATHA
B pasgeanTs Memxny aTuMum mafeamaMu. fICHO Take, 9TO
OMEHKH [JA HUSTOTOBICHHWA W3fle]U#i B OOTHMAJBLHOM MJIAHE
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TABJIHDOA 12

I'of0BaA XPOESBON- MecAYraA yACTaA

PaGora npemupnATasn, o TNPORYKLAA IO YC-

MecARs e T LPOTPAMA: | oppi omeRKaM
Mpenupasn- (2:3), you. on.
ame

M3fenAe | M8Mesme | HomeNwWe | M8menAe | A3MeNme | HAMeTHE
I II I 1I I II

A 12 — 48 — 8000 6000
B 6 6 36 2% 12000 | 12000
B — 12 — 60 10000 | 15000

OTHOCATCA Kak 2 : 3. TOT OnTHMaJILHELIH miaH nal B Tabix. 12,
a mpuUBefleBEHU B Heli pacdeT WMCTOH HPOAYKOUH HO OLeH-
KaM 0GOCHOBEIBaeT €ro ONTHMAJBHOCTD.

B onTmMairHOM IUIaHe Ha KaKAOM LOPENOPUATEH OPOU3-
BOAATCA W3AEIHAA, KOTODHe MiA Hero Oosee Burogmni. Coot-
BETCTBYIOIIME ONTHMAJHHOMY IUIaHY ONEHKH MeCAYHOH npo-
Ayknuwm B Tabamme HaGpams :kupEoiM mpudroM. Ilpemmoso-
KEM, 9TO YCTAHOBJIEHHAS ONTOBasd NEHA KOMIUIEKTa M3 ABYX
BuyoB mafenunit paBEa 40 py6., a 3aTpaTH MaTepHaIOB Ha OA-
HO H3JieJHme COCTaBJIAIOT CooTBeTcTBeHHO 6 m 4 py6. Torma
neHa 0o0paGoTkm (M3roTOBJIEHHA) KOMIVIEKTA NOJUKHA OHITH
npuasaTa paBHOlt 40 — 6 — 4 = 30 py6. IlockoanKy omen-
KU n3roToBjeBusa usfenni I u II orrocarca xak 2 : 3, To me-
HH 06pafoTKH Ka;KIOro M3NeNns AO/UKHH paBEATHCA 12 m
18 py0. Temeps MO;KHO ONpEAEIATS IEHY KaKIOI0 H3MeJHd,
TaK KaK OHa CKJAHBAeTCA M3 MaTepHaJsHEIX 3aTpaT M 3aT-
par mo o6paborke. IlomygaemM 4,=6 + 12 = 18 py6.,
A, =4 4 18 = 22 py6.

I{erma usroToBIEHNA KA)KAOTO HM3/EIHA OLPERENASTCA 3a-
TpaTaME D0 H3rOTOBJCHHIO M 3alUIaHHDPOBAHHEIM AOXOTOM C
ogHOro msfenma. Vcxona ms3 3TOro JIErKo PaCCIHTATH JOXON
K&RAOr0 mpegnpuaTHA oT BHMycka m3feaua | m mamenus 11
(cM. Tabu. 13).

fHrax, wmcTuif goxon mpemnpusTHt CcocraBiser P, =
="4000 py6. (mns opemmpustas A), P,==12000 py6. (mua
npepopuatas B) m Py = 50 000 py6. (mas Tpersero mpex-
opuatasa, B). Hanpemep, ansa npeqnpuaraa A YRCTHE goxon
P, = 4000-18 — 4000.6 — 4000-11 = 4000 py6. B Me-
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can . Ha ocHoBe Takmx HOPMaTHBOB JOXO0fA, KOTOPHE ycTa-
HaBJIUBAIOTCA OPH DANHOHANLHOM HCIOJNL30BAHWH LpPEANPH-
ATHE W DaNMOHAJNLHHX IEHAX, IeJeco0GpasHO CTPOHTh 3KO-
HOMOYeCKHe MOKasarequ paboThl mnpeaupuarmit, ampdepen-
OHPOBAHHEYIO ILTATy 3a (OHAH, MIaH OpEOHAA X T. A. Peme-
HHOA, COOTBETCTBYIOIMUE ONTHMANLHOMY ILIaHY, OKa3HBaTCA
BHTOTHEIMA W TPEANPHATAAM W 0o0mecTBy, HepanWoHANbLHHE
e — OTYETNIUBO  JEeMOHCTPHPYIOT CBOI0  HEBHIOJHOCTD.
KpoMe Toro, omeHKN ONTHMANBHOrO ILTAHA MOTYT CHYMKHATH
A OPUHATHAA IPABIILHHX ONEPATHBHHX DemeHH# mpH mo-
ABJIeHHHE HOBHX BO3MOKHOCTeH, He IPeAYCMOTPEHEHHX ILIa-
BoM. HampmMep, ofHapy:xeHa BO3MOMKHOCTS JOLOJHHTENb-
Horo BHmycka mafenuit I ma mpegnpuaTum B myTeM HCHIOJb-
30BaHMA MeHee NMPOU3BOAMTENILHHX CTAHKOB — NPHUMeHEHHA
cnocoGa ¢ 3aTpatamu 12 py6. BMecto 8 py6. HA H3rOTOBIEHHE
opmorowasenuA. Ciegyer IU PeanH30BaTh TAKYIO0 BO3MOKHOCTS?

TABJIHITA 13
3aTpaThl Ha eTWHMOY M3NeNnd, pyd

5 > 1.

gé &g uspenne 1 | ] wapesue 11
© s'ge B ° =} o
g2 | =a= e |8 Ee | 515 | BE[Be| LB .
E|l ek go |-g | 83|88 g [cz| g8 | @
& mod . 24 od | €5 | o 28 |08 E; ©
=1 5| m Ee HH | a8 | 2 = x| a® | 22
5 B R B8 . |86 | 22| 8 K 8% o8 EE
& | 8-8% | 25% (585 | 55| 58|25|g5 (g5 5% g8
E | 2EEB | B8 |88k | 2| 2= | BS| 88 [&2| =m | B
A | 44000 4 000 11 1 6 18] 22 | 2 4 28
B 60000 | 12000 10 2] 6 18 15 | 3 4 22
B 40000 | 50000 8 10| 6 24 8 |10 4 22

TlpaBunbHOE peIMeHWe COCTOET B TOM, YTOOH OpraEM30BaTh
JOIOJ HATEL HbHl BHOYCK H3JeJMH HA JaHHOM LpPENIPHATHE:
sarpatH (12-}+4=16py6.) 6yayT Emxe 22 py6. —paccauTagHOR
IIeéHH Ha HWX H3rOoTOBJICHHE, CJIeA0oBaTeJILHO, YBeJNYeHUEe
BHIOYCKAa INPOAYKIHE IOBHCHT JO0XOJ KOMILIeKCa IpeJupHhs-
TH B menoM, Takoe pemenne W MONCKA3BIBAeTCA ONTHMAJb-

1 CMuCH 3TEX BelXwvdH (HOPM OXOfa) COCTOHT B TOM, 9TO OHH BEHIpa-
JKal0T TOT BKIAX B o6m@il MOXON, KOTOPHIA MOKeT GHITh MONY4eH OT
JAHHOrO TPeAUPHATHA 33 ONHH MecCad (eCIH mpepnupusTHe OyneT
paforarh JHITHAN MeCAN, MH MOJIYYHM 3Ty cymMMmy) lHaue roBepsa,
ecna GH TmpegmpHEATHe A MOMKHO GHIJIO MONYYHATH AJA HCIOJIB30BAHEA
NOMOJTHATEILHO HA OfNHH MeCAI (¢B3ATh HANPOKAT»), TO HAI KOM-
mieke Mor OH JaTh JOMONHATENBHHEH moxon B 4000 py6 Orciopa
NPORCXONHAT YNOMHHABMHHCA BHIN® TOPMHH {NPOKATHAA OIGHKAa»,
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BHM moxxoxoM. Ecnm ke mogo#iTH K 5TOMY BOOpPOCY TaK, KaK
HepenKo AelaeTcsl Ha OPaKTHKe, HCXOAA B3 mOoKaaarensa cebe-
CTOHMOCTH, T0 OHn0 On MPHHATO HEBeDHOEe pemeRue.

CymecTBYOT  APYrEe MOMENIH 3a[aYd O pacmpeneeHHH
IPOM3RO/(CTBEHHON NpOrpaMMbI, YYUTHIBAIONAE WHEE YCJIO-
BUA WA JONOJHHUTeNbHHE (AaKTODH U yCA0KHAWIHUe 06CTO-
ATenscTBa. Hampumep, ecim o0beM NpOAYKNAA 3a0aH W MOJ-
HOM 3arpysku Bcero o6opynoBanus He Tpebyercda, To npoGiemMa
COCTOMT B pacmpefieJeHEY NPOr PAMME, IPH KOTOPO# 3amaHHOe
KOJIMYEeCTBO HPOAYKIHH HOJYyJIanock OH ¢ HAEMeHbIIEMH
sarparamn. Bce stm m Gosee CJioKHEHe NOCTAHOBKH 3ajaTnl
06BTHO pemaiTcA MeTOJaMU JHHeHHOro (BOpoueM, HWHOIAA X
HeJWHEHHOr0) NPOrpaMMUDOBAHUA, B pe3YJILTaTe KOTOPHX
HapAAy ¢ IVIAHOM CTPOHTCA COIJIAaCOBAHBAA C HHEM CHCTEMa
5KOHOMHYECKHX HOKazaTeneii.

B kagecTBe OfHOr0 W3 MHOrAX HOPAMEPOB HPAKTAYECKOro HPHEME-
HOHHA 33aYf O BHGOpe HPOH3BOJCTBOHHON HPOrpaMMbl MOKHO YOO~
MAHYTHh mpoBeferEHLT UacTETyTOM Maremarmkm CO AH CCCP coBme-
CTHO ¢ DPAMOM METANJAYPrA96cKAX HHCTATYTOB B CON3riaBMeTalJIoM
pacuer pamEOHANBHOH 3arpy3km mnpokaTtHHX craroB CCCP — pasme-
meHAs 3aKa3oB HA TPyOH, MeNKHN H CPeJHEN IPOKAT W JPYrde BH/H
opoxyknmn. Okasaloch, 4TO] OPH HMMEMeMCs ceifyac 060pyROoBaHAHR
TOABKO O6iarofaps DOpPaBEABHOMY pACHPE[EJEHAN 3aKA30B MOKHO
DOJYYATh DO KA)KMON B3 PACCMOTPOHHHX rpynn 3HAYRTONbHO 6oJbme
npokara, He yBeNHYHBas OpHE aroM oObeMa mepeBo3ok. Hecmorps ma
6onpmme pasMepsl 3aJa9d (THCAYHA OrPAHAYCHHNR A ZOCATKH MHAIIHOHOB
cnoco60B), pacdeT BHOOIHASTCA 32 HOCKOIBKO [ICATKOB YaCOB MANMHAHHO-
ro BPeMeHH

3 MOJAE/bL PASMEHIEHHA
CEJIbCHKOXO3ANCTBEHHOT'O NMPOHU3BOACTBA

Onmoii m3 Hamboiee NJIOOTBODHHX ¥ NEPCOEKTABHHX 00-
JlacTell NpUMeHEHAS OOTHMAILHOTO M, B UAaCTHOCTH, JHHeH-
HOTO NPOTPAMMHPOBAHHA ABJIAETCA CeJNbCKoe XO03f#cTBO.
3necs MaTeMaTHKO-IKOHOMHEYECKAE METOXH MOTYT B CpPABHH-
TeJBHO KOPOTKuUil cpok pgarh ouemn Gonpmoit addext. C ox-
HO# CTOPOHH, CelbCKOXO3ANCTBeHH e NPEOPUATAA B IPOU3-
BOJICTBEHHE e NPONEeCCH B HOX OTIMYAITCA 3HATATEALHOH
ofHOpoxHEOCTHI0. OHM BHIIyCcKaloT HAMHOTO MeHBMEH accop-
TAMEHT NPORYKIAHA, ACOONL3yA OPH 3TOM MeHee pasHoobpas-
HEIe CPEACTBA IPOU3BOJCTBA, YeM NpoMunuieHEocTs. C apyroi
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CTOPOHK, pelleEWe 3afady INIAHAPOBAHHA B CEeIBCKOM XO03M-
CTBO BAa4acTYI0 OKA3HBAeTCA CJIOKHee, HEheIH B LPOMHI-
JeHHOCTH, TaK KaK 37eCh IPHXOAUTCA YIATHBATH HPHUPOHEE
yCIOBHA, CE30HHOCTh paGor, cToxacTmuecKdil (ciydadmEiil)
XapaKTep HEKOTODHX BelWwimH H jp. Hak sTto BEE mapamok-
CalbHO, HO NMEHHO 3TU OCJHOKHAOMMEe (PAaKTOPH YCHIMBAIOT
9¢peKTEBHOCTh HPUMEHEHHS METOROB ONTHMANBHOrO HJIAHH-
poBamms, Des TakuXx MeTonoB OKasHBaercsi mMpPOCTO HEBO3-
MOXHO HAyYHO O0OCHOBAHHO DPEMHUTh MHOI'MEe HKOHOMHYECKHE
npo6neME PasBUTHA CeBCKOro X03AHcTBa.

PaccMoTpaM mpocreiimylo MOmenh pasMeleHAA CeNbCKO-
X03AMCTBeHHOI0 HmpoW3BoACTBAa. VMMeercs m BEHIOB 3eMenb-
HHIX Y9YaCTKOB, KaueCTBEHHO OTIMYAIOMMXCS APYT OT ApYra,
Xo3alicTBO INIaHEpyeT BO3MeALIBaHEAe N1 BUAOB KYIBTYD,
IpHYeM HOXydeHHAA OPOAYKIHA ROJNKHA HaXONHTHCA B CO-
orBomen®H I/, i ly i ... tl,. IlpexmonaraioTca m3BecTHHIME
amcaa a;;, NOKA3HBAOIAE, CKOIBKO [EeHTHEPOB HIPONYKIUH
j-# KyInTYypH MOKHO HONYYHTE C [-TO y9acTKa. TpebGyercs
OIpeNeNtnTh, KAKYI0 9aCTh KaKAOr0 yIacTKA IHOJ KaKYIo Kylb-
TYPY HYsKHO OTBeCTH, 9TOOH IOJYYAT: MaKCHMalbHOE YHCIO
accopTEMeHTHHX HaGopoB mpopykuumm. OGosHagas gepes Z;,
010 i-T0 yYaCcTKa, OTBOMEMYIO MOX j-I0 KYIABTYDPY, OPAXOTHM
K clefyomeid 3agade.

HaiiTe BelWYMEH z;) W3 YCIOBHI

1) z;; >0 (mona yuacTka He MoxeT OHTE
OTpHUATeNbHOM);
n
(2) 2 z;;<<1 (cyMma pome#t i-ro ygacrra, oT-
=1 BOJIUMHIX IIOJ Pa3iHdHHE KYIb-

TYPH, He OPeBhIaeT eqUHANH );

m
(3) Yr= D) ayx;x  (06beM npomyKmum k-ii Kymb-

f=1 TYDPH, IONy9eHHOH HA BCeX yda-
CTKAX),
z Y
= min —— (dmeno accopTHMeHTHHX Habo-
] 2 POB IIPONYKTOB);

Z — pocruraer MaKcuMyMa.

Herpyaso 3aMeTHTh, 9TO MH IPHUMIE K TO 3Ke caMoil Mo-
Menu, 9TO W B 3afiade O BHOOpe IpOM3aBONCTBeHHOMH mporpaM-
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Mbl. 3tech CHOBA MPOABANACH 3aMedaTeNbHAA 0COGEHHOCTD Ma-
TEMATHKH, C KOTOPOH M ysKe Heo[lHOKPATHO CTAJ KHBAJIUCH,—
OfHA W Ta e MaTeMaTHdeCKasd MOfelb ONUCHBaeT COBep-
meHHO pa3NWYHEE ABIEHAA. B KadecTBe MONE3HOrO YHPAasK-
HeHHA MO)KHO HOPeKOMeHJ0BATh YHTATENI0 «IepeBecTH Ha
CeNbCKOXO3AWCTBEHHHA ABBKY HIJTIOCTPATABHHIA OpUAMep
U3 OpeHAymero maparpada.

Ecnm paccMarpuBarh 3ajady pasMeImeHHA CelbCKOXO-
3AHCTBEHHOr0 HPOH3BOACTBA 0Oojiee IOJNHO, YIHTHIBAfg Ypo-
’KAHHOCTD B TEUEHHWE pANA JieT, BIASAHUE CeBooGopOTOB, BO3-
MOKHOCTh HCKYCCTBEHHOFO ODOIIEHHA OTHEIBLHHX YJacTKOB
H T. I., TO COOTBETCTBYIOIE MaTeMaTHdecKHe Mofenn GynyT
Gosee cinoxupiMe. Eme cioBee Mopend, rae pasiudnbe OT-
pacim CenrbCKOXO3ANCTBEHHOTO IPOU3BOACTBA pacCcMaTpH-
BalOTeA B KOMIUTeKce. T'eM He MeHee Bce 3TH MOJ[eId OCTAIOTCH,
KaK OpaBHJO, B paMKaxX JWHEHHOr0 IPOrpaMMHpOBAHHA He-
3aBHCEMO OT TOTO, B KAKHX MacmTafax OHW OpUMEHANTCH —
oT OpHramhl W x03AiCTBA [0 pecmyGiMKN M Bcei cTpAaHHL.

Jnsa pemerms mpoGieM CenbCKOXO3AUCTBEHHOTO IPOM3-
BOJCTBA HCIOJH3YIOTCA W [pYIHe MOJeTH. Y IOOMAHEM, B
9acTHOCTH, 3afagu o6 ONTHMAanbHOM CTPYKType TPaKTOPHOTO
mapka, o Bel6ope DalMOHOB OTKOPMa CEIHCKOXO3ANXCTBEHHEIX
JKUBOTHBIX, O HAWIy9nlell cmCTeMe BHeCeHWS ynoOpenmili B
moyBy u jp. Ilpm pentenmm mojio6ueix mpobiieM, eci®m OHO
Tpefyer 3HAYATENBHOr0 NPHOGIMIKEHHA MOfeN: K HelcTBH-
TeJIBHOCTH, HAIPHMeD ydera OOFONHHIX (JAKTOPOB, BO3MOMK-
HOI'0 CIOPOCa HA CeIbCKOXOBANCTBEHHYIO HPONYKUHAIO H T.II.,
Mofelnb mepectaer ObTh JHMHEHHO-IPOrpaMMHOM, W OJAA ee
HcCIefoBaHAA TpeGyercA APYroil MareMaTHdecKHmil ammapar.
9droT Bompoc Gymer paccMaTpEBATLCHA B ClefyIomeil riase.

B kagecTBe mpEMepa OPAaKTHYECKOIO NPHMeHeHHs MaTeMAaTHYECKHX
METO/IOB B NJAAHHPOBAHHH CeJBCKOXO03AHCTBEHHOTO NPOHM3BOACTBA yKa-
JKeM pacuerhl, TpOBefieHHbe JAA cOBX030B «CeMemoBomy ® «Bmickmit»
ANTaficKOr0 Kpas C ydacTdeM MAaTeMaTHKO-JKOHOMHYEeCKOTO OTHela
Nucraryra maremarmka CO AH CCCP. B peayasraTe 9TEAX pacderoB
Onumn HafeHH IIAHH pPa3MeIeHAs CeNbCKOXO3AHCTBEOHHHX KYABTYD,
a Tawke paspaGoramnl Hambonee BHITOAHAKE BHNH CHONMEATH3ANAH
IS KGKIOTO X03aicTBa, [IPOBOMMIACH TaKH<e PACISTH PANMOHAIHLHOTO
pasMemeHHA CEABCKOXO3AHCTBEHHOr0 HPOM3BOACTBA o 30HAM HoBo-
cubmpckoit B Omckoit obmacreii PaspaGoTku KoMmiekca Mofened mias
CTpadn B menoM mnposojarcsa WHcruryTom KubGepmeruku MummcrepeTsa
COALCKOr0 X03AMCTBA M APYPEMH OPraHa3amMsaMM.
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Hecronnko cioB 06 3KOHOMHYECKOM CMbICIE OLIEHOK ANA
3aJ1a9% 0 Pa3MemeHNH CeNbCKOX03ANCTBeHIOr0 NPOU3BO/ICTRA.
Tlogo6HO mpOKATHHM oOLEHKaM, 3[4ech NOJYYATCA ONEHKH
PA3NUYHHX YYACTKOB B3EMIH, NO3BOJNAIOIIAE COM3MEpPAT: H
CONOCTABJATL 3aTpaTh, BOSHAKAWINAE OPH OPOU3BOJCTBE
OflHOH W TOH ’Ke NPOAYKIME Ha 3eMJAX PA3HOIO KadecTBa.
Ha Gasze aTux oileHOK MoKeT OHTL 000CHOBAHHO HCYHUCIeHA
peHma Ha 3emal0 PA3JHYHBIX DO Ka4ecTBY YYACTKOB, KOTOpas
B BOOpOCAX NJAAHEPOBAHHSA CENhCKOXO3AUCTBEHHOIO HpOM3-
BOJICTBA EMeeT He MeHbINee 3HAYeHHE, deM OlleHKa NpPOU3BOJ-
cTBeHHEX (OHZOB B NPOMHIIIEHHOCTH.

YdeT peHTH Ha 3eMJII0 B Il[eHe NPOAYKIUEE NO03BOJAET
npeswie BCero 9KOHOMAYECKH YDPaBHATL YCIOBHA NPOU3BOJ-
CTBA ]I/l PAa3NUYHHIX PaiioHOB. [leHACTBETENLHO, TONHKO peHT-
HHEe OTYACHEHHS MOI'YT NO3BOJNETH NOJNYIHTH PABHYIO OlleH-
Ky pe3yJibsTaToB OpPH PAaBHOM TPy[e B X03AHCTBAX, pacmoJio-
xeHEHXx Ha CeBepEoM Hasraze m B Homm ACCP. HKpowme
TOro, B3EMaHHe DEHTH, YYNTHBaWmMeAd pasHooOpasume pas-
JEYEHX TEPPATOPHU, CTEMYJAUDPYeT PAUMOHAJILHOE HCIOJb-
30BaHHe JecOB, OXOTHNULMX YIOAWH, BOHOEMOB, CIY:KHAT
SKOHOMWYECKHM pHIYaroM, DOpegoTBpamamomuM Gecxossii-
CTBeHHOE OTHOmMEHHWe K 3THM NPHUPOJHLIM OorarcTBaM. JKOHO-
MHYeCKH I'DAMOTHOEe HCHOOJb30BAHHEe MUHEpPANLHEHX OoraTcTs
3eMJi® — pya, yrag, Hedtm, rasza — obecmedmBaercA ¢ mO-
MOINbIO 20PHOU peHmul.

Brcra3zaEEHe BHile 00mue MONOKEHHA O IUIAHAPOBA-
HAH CeIbCKOXO3ANCTBEHHOr0 NPOM3BOACTBA OPOMIIIOCTPAPY-
€M KOHKDETHBIM YHCJIOBEIM OPAMEPOM.

IlycTts MMeercsa TpH ydYacTHA PasiUYHOH IO IUIONOPOAHUIO
3eMIH — Jyume#, cpefHero kadecTBa u xymmeii. [Inomans
mocieqHero GyaeM cYATaTh HOPAKTHYECKH HEOr DaHWYeHHOM.
Ilo nnamoBOMy 3ajaHWI0 HA JITHX YYACTKAX HYIKHO IPOU3-
pectr 5000 1 mmenwnar, 3500 1y psxm m 5000 1y oBca. Tpebyerca
COCTaBHTh TAKOH NUJIaH, KOTOpPHIiA obecmewdy GH BHOOJIHEHHE
33aHHEA ¢ MOUHEMAJLHEEIME 3aTpaTaME Tpyaa. /laEmue 06 ypo-
JKAUHOCTAX W 3aTparax TPyAa Ha KaKAYI KYAsTYPY (B HEX
BKJIIOWeHSI M DpouMe 3aTpaTsl) mpuBemeHH B Taba. 14.

Tlpe:xpe 9eM cTpomTh, OOTHMANLEWHA LJIaH NoceBa, OpO-
BefleM aHANW3 MMERIMUXCA AaHHbIX. BrgcamM, kaxum obpa-
30M lenecoo0pasHee BCETO HMCHOJB30BATH JYUNTYIO 3E€MIIO.
Jlerko mogcydTars, 9TO TEKTAp Jydmel 3eMJIH, OTBEJeHHOM
oo OOIeHWLY, AaeT Takoid ke yposxait, Kak 1,5 ra semanm
cpegHero kadectsa. CnefosaTensHO, Hcmosnsp3oBaEme 1 ra
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TABJIHUA 14

3aTtparsl
s o | Rymypa | RO | rpya,

nHeR/ra

ITmerana 30 10

Jlyamasn 100 Poxp 25 8
Osec 28

menua 20 10

Cpeansis 200 Poxsb 20 8
OsBec 26

IMmenuua 15 10

Xyamas 300 Poxs 15 8

(1 gogee) OBbec 25 7

Jyqmeil 3eMau nof nmenuny, rpebyomee 10 guei Tpyna, maer
Ty Ke OPOAYKOMIO, 910 ¥ 15 mmeit Tpyma Ha rexrape seMin
cpefHEr0 KadecTBa M, 3HAYAT, Jy9madA 3emiasa obecnedmBaer
9KOHOMHUIO TpyAa B pasMepe nartd Aued. [aa pxu BMecTo
reKrapa JydIleld 3eMJIH HYKHO HCOOJB30BaTh °/, ra 3eMiam
CpefHero KadecTBa, a 9KOHOMHA OT HCOOJb30BaHHA nqueﬁ
seMnu cocrasisger Y/,-8 = 2 pma. Jaa osca Bmecto 1 ra
aygmeit 3emam Tpebyerca 14/13 ra semunm cpefHero xagectsa,
a 9KOHOMHA OT HCOOJBL30BAaHHA le‘m]eﬁ 3EeMJIN CcOCTaBIAET
1/13-7 = 0,54 pusa. Orciofa scHoO, wTo HauGonee ahdeKTHBHO
MOKHO YMOHBITATH BuTPATH TPYAA, €CAHW IO MNMEHHNY HC-
OOABBOBATH AYUMYiv 3€MAK.

Urak, oTBefieM BCK JyYmyi0 3¢MIA0 Noj HMMEHHNY, 9TO
aacr 1+ pesyarrare 3000 o. Ho Beir nnamosoe sagamme Tpe-
6yer cige 2000 o nmemmmn I{akyrmo 3eMaT© ciaeyeT HCIONb-
80BaTh A/iA UX moaydyewna? Ilofcuers!, «HaIOrHYIHEE OPENE-
AYIIEM, DOKA3HBAT, Y1v IO HILEHENY HY#KHO OTBECTH eme
100 ra semnm cpegHero kKadecTBa (3eMaft CpegHero Kade-
CTBa IO CPAaBHEHWIO ¢ Xy/meil maer JKoHuMEK B 3,3 JBA Ba
reKrap OIMeHEHOH, TOrAa KaK [AIA P/KE B ObCa DKOHOMHSA CO-
cTaBiser cooTBeTcTBerHo 2,7 naa m 0,28 gma). B roumoctm
TaKHe 3K PACCYKAeHNA NO3BOIAIT 3aKIOMATh, 9T0 HNOA~POKD
caegyer orBectm octaBmuecs 100 ra semam cpegmero Ka-
wecrBa ¥ eme 100 ra xymmeit semam IIpm atoM yposxair ee
cocrasur 100-20 4+ 15.100 = 3500 n. IInamoBoe sanamue
0 DPOM3BOACTBY OBCA MOYXHO BEHINOJAHHTBH, €CIH OTBCCTHA MOJ
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gero 200 ra xymmeit semnm (25-200 = 5000 y). Ilposemen-
HH# aHaJ®3 MO3BOAAET HNOCTPOMTH ONTHMANBHHEA MNaH [idA
mocraBieHHEOM 3apmasm (tabn. 15).

Ymratenio, pazobpasmeMycs B MaTepHaie NpPeNHIYIMHEX
maparpadoB, ACHO, 4To B 3Toif 3ajaue 0 0.0NEBKH HOJygaT
BCe KYJABTYPH, a Tawxe Oonee sPdeKTHBHHE IPHPOJHEIE
PeCypCH — JIydimias 3eMJd B 3eMiA cpeHero KauectBa. Xyu-
mas semisa Oymer UMeTh HYJEBYI0 ONEHKY, TaK KAK OHA HMe-
erca B m3bmrke. KakoBn 3Ke 9TH 0.0.0meHKH? [[BUrascs
mo tabu. 45 cHE3y BBepX, HalifleM TaKUe ONEHKN (BEIDaXKeHHEIe
B TPYJle) JJA NEeHTHepa KaKIoH KyJsTypH H AAS HCIONB30-
BAHHs IeKTapa 3eMJH JYUYINero W CPefHero KagecTBa.

ITpomsBomcreo 25 m osca Tpebyer 7 nHeill Tpyma: B OmEHKe
OBCa He Y9YaCTBYIOT 3aTpaThl, CBA3AHHHE ¢ HCIOJbLIOBAHHEM
JYImAX 3eMellb, TAK KaK 0BEC BaCeBaeTcs TOJNLKO Ha 3eMie
xymmero KagectBa. IlosToMy o0.0.0meEKa oBca GygeT paBHA
7:25 = 0,28 pgua/n.

OneHKa NeATHepa PHKA Ha Xymel 3emMie cocTasnT8 ¢ 15 =
= 0,533 mEsa. C rexTapa seMiH CpeJHEr0 KagecTBa IO yIAIOT
20 n p:xm, KOTODHe, ecau O OHM NPOM3BONWIUCH HA XY/-
meit 3emiue, Tpebyior 20.0,533 = 10,67 mEA, B To BpeMa Kak
Ha 3eMJe Cpe Her0 KadecTBa OTH 3aTPAaTH COCTABJIAIT

TABJIHIIA 15
é g C6op ¢ y4acTka, 0 E.é
2 1 £ g
Sy | womepa | £ | e | 20| F
i 20 S = ; S
ss | 5g |28 6| § | B |&F
SE SE [=3%1 =] =1 ° o 3
Mmemnua | 30 10 | 100 | 3000 | — — | 1000
Jlyamas | Poxs 25 8 — — — — —
Osec 28 7 — — — — —
Mmenmuma| 20 | 10 | 100 | 2000 | — | — | 1000
Cpenasas | Powxs 20 8 | 100 | — 2000 | — 800
Osec 26 — — — — _
Hwenmua| 15 10 — — — — .
Xynmas | Poxs 15 8 100 — | 1500 [ — 800
Osec 25 7 | 200 | — — | 5000 | 1400
1
Bcero — — — | 5000 | 3500 | 5000 | 5000
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8 npeii. Tax kar 10,67 — 8 = 2,67 gua, sta nudpa ¥ npunm-
MaeTcsi B KadecTBE OIGHKH HCOOJNH30BAHHA TeKTapa BeMIH
CDeHero KagecTBa.

Iockonsry ¢ rekrapa Taxoi semum cumMaerca 20 1 mme-
BONH, ® BEEAMEM 3aTpatam B 10 mHeli ciemyer mpmGanuTh
OIeBKY HMCHIOJB30BaBHUA 3T0T0 rextapa (2,67 gaa) Ilonyuen-
BH# pesynwrar (12,67 pmea/ra) mpefcraBisger moJBHE 3aT-
path Ba mpomsBofcTBo 20 I NIIEEHIE Ha 3eMie CPeNHero
rkadectBa OTciofla 0.0.0I[eAKA IjeATHepa NmIEHHIE paBHA
12,67 : 20 = 0,633 nmua. Ilo artoit omemxe 30 1 mmenmmH,
MoJIydeHHHe C TeKTapa Jyymeil semam, onesmsarorca B 30 -
-0,633 = 19 nmett. Bugumue 3arpaTu cocrasasawor 10 gueit,
3HAYMT 0.0.0I€HKA HMCIOJNB30BABUA leKTapa JydmIed 3emMiHd
pasma 19—10 = 9 mneii.

C moMomsI0 BalifleHHbIX ONEBOK N0 OOHYHHIM OpaBHJIaM
MO3KBO YOeIUTHCA B TOM, 9TO IUIaH, OpHBeLeHHHi B Tabn. 15,
HeHCcTBUTENbHO oOTEMaien Mwm Be OyneM DpHBONHTH
371eCh PACYeTOB, a OrPAHHYAMCS TeM, 9T0 YKa)KeM OKOBYaTelb-
PHe laBBbHe 0 CTPYKTYpe 3aTpar ¢ yd4eroM penTH (Tabn. 16)

TABJIMOA 18

3arpaTs Tpyna 3arpaTh Tpyna
° Ha rekrtap, mHei Ha OeHTHep, nuelt
] S L U D

Kynsrypa ItaiecTBO E 5%, éA . §§ EA .

3emMau [ -] « ) o' ] =

£Es | 28 | 25 | E | 88 | 86 E

85| 25 | 82| 8 | 86| ge| ¢
Jdyaman | 30 10 |9 19 0,33310,3 | 0,633
Mwernua | Cpepmsist | 20 10 | 2,67 |12,67]0,5 |0,133| 0,633
Xygmas [ 15 | 10 | — (10 |0,667| — | 0,667
Jlyamas | 25 8 9 17 0,32 (0,36 | 0,680
Poxxs Cpemnss | 20 8 |2,67{10,67{0,4 |0,133| 0,533
Xyamas | 15 8 — (8 0,533 — | 0,533
Jlyqmasn 28 7 9 16 0,25 (0,321 0,571
OBec Cpepnasin | 26 7 2,67 | 9,67)|0,269|0,103} 0,372
Xypmas | 25 7 — |7 0,280 — | 0,280

W3 sroft TabnuuH BHEAHO, YTO B NIUaHEe HCIOOJB3YIOTCA Te
cnocoOnl, A KOTOPHIX CYMMapHHIC 3aTpaThl Ha MPOU3BON-
CTBO IeHTHEpa KaKHOH KYJALTYDPH HaWMeHbmmMe (COOTBeT-
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CTBYIOIME JaHHHE BHeJeHH B TaONHIe KEPHRM mpHAPTOM).
Jisa WcHonb30BAaHHHMX B miaHe cnocoon cyMMapHEe 3aT-
paThl PaBHH ONEHKe HDPOAYKIHHU, /iAA HEHCHONb3YEeMbIX OHH
Goapine yKa3aHHOH OIEHKH.

IIpumep, paccMOTpenHHEA HaMH, eIe OQHO [0Ka3aTelb-
CTBO NpPeMMYINECTB aHAadu3a HA OCHOBE OOTHMAJBHBIX pelle-
BOi. Eciau npHEAMaTh BO BHEMAHUE TOIBKO HEOOCPENCTBEHHO
3aTpaTH Ge3 peETH, KaK 9T0 HepeqKo [eNaercs, T0 POKb MOKeT
oKazaTbcAd (B MAHHOM DpHMepe) ONEHEHHOI BHINEe NINEHUIH,
XOTA mmeHAna Ha a00ol 3eMie Tpebyer GONBIIHEX 3aTpaT HA
I POU3BOACTBO, €M POsKb. TOIHO TaK Ke, €CJIH OPHEHTHPOBATD-
cd Ha HemnocpeqcTBeHHHBIE, BUAUMEIE 3aTparhi, ClelyeT OpPH3-
HATh, 9TO NOCEBH Ha XyAmeil 3eMie BooOme HepeHTabelbHH,
HT. O

4 OBIIHE MOJEJIH
NMPOHU3BOACTBEHHOI'O IINTAHHPOBAHHSA

3agau¥ DOMCKA ODTHMAJIBHOTO pemIeHHs B 9acCTHHIX YKOHO-
MH9eCKHX MOJeNfAX, KaK MOr yOeqWThCs YHUTATeNb, OXBAThi-
BaloTca obmed cxemolt amMHeHHOTO nmporpamMMmpoBaHua. Ha
OCHOBE TaKo# CXeMH MOKeT OLTh HpPOH3BENeH AHAIHU3 3a-
Ja4d, 7aBH 3P QeKTHBHEIE CPENCTBA HAXOKIEHHS ONTEMAJb-
HOTO pemeHHA M LNOMAMO ONTHMAJBHOTO HJAHA HaHIeHL!
0.0. ONEHKH PAa3IHIHHX HHTPEIUCHTOB (IPOM3BOACTBEHHBIX
(aKTOPOB, HPOAYKOUHA), KOTOPKLE CIYKAT 6a30i 3pdeKTUBHOTO
9KOHOMHYECKOTO aHaJHW3a W COBEDPIIEHCTBOBAHUA IJAaHA.
OnmmeM HeKOTOpPhie OGIHE CXeMB IPAMEHEHA ONTHMAIbHOTO
MaTeMaTHYeCKOT0 LPOrPAMMHUPOBAHUS B IIAaHOBO-9KOHOMH-
9eCKOM aHaJH3e,

Ho cmagsana HecKonbKO HpeqBapHTENbHEX 3aMedaHHIA.
Hy:xBEo umers B BHAY, 94TO 387490 TEeKYIEr0o W HePCHEeKTHB-
HOTO NJAHHAPOBAHUA 06IamanT CYMeCTBEHHHMH pasidddsi-
ma. B mepBoM ciygae pedp HAeT O COCTaBJeHHH IUlaHA HA
CpPaBHHTENbHO KPATKHHA OPOMEKYTOK BpeMeHH HPH ompefe-
JeHHHX, GoJlee WU MeHee HEM3MEHHKX YCIOBHAX — HCHIONB-
3yeMbIX OPOM3BOJACTBEHHBIX HpPOLECCaX, pecypcax CpeficTB
OpOHM3BOACTBA, TPeGOBAHMAX K mpoAyKOuH. B mepcmexrms-
HOM IUTAHEAPOBAHMH pedb HUAeT O COCTABJIEHAMH IUIaHA Ha
CpPaBHHTEeJHHO AJUTEIbHHA Depho] BpeMeHH IPH CYIIeCTBEeH-
HHX HW3MeHeHHAX KaK B YCJIOBHSX, Tak ® pecypcax. HMmage
TOBOpPS, UMeeTcs1 B BHAY CXeMa PACIIHPEHHOTO BOCHPOHBBOJ-
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CTBa, OPH KOTOPOi GaarofapA HOsABIEHHIO HOBWIX HPOR3BOJ-
cTBeHHHIX (OHTOB MeHfAeTCA caMa OPOUW3BOACTBEHHAd 0aza
H BHHOCATCH ROATOBPEMEHHHE pelleHHs O CO3RAHHH H Hc-
HONb30BAHMM 9THX (OHNOB, T. €. YYATHBAETCH TeXHHYECKHH
mporpecc. IlosToMy A/A 3agad TOTO W APYTOro THHA HeoOXo-
OUMBI pasiadgHEle MOJEIH.

Hanee, B TekymeM ONAaEMPOBAHAM 3HAYMTEABHO pa3-
HATCA 3ajauyd COCTABJEHHS IVIAHA BCero MapORHOTO XO3Al-
CTBA, T. €. 3AaMKHYTOM IKOHOMHYECKOH CHCTEeMH, pacmojara-
omeil coOCTBeHHHIMH DPOHM3BOACTBEHHBIMH pecypcaMH, oOI-
peflensmeil W yRoBIeTBopsOmeld motrpebHOCTH o6mecTBa
(1muEEe B 00IMecTBeHHHE), I MIaHA HEKOTOPOTO OTHelbHOTO
X03SMCTBEHHOT0 HoppaspgeleHds (mpefupHaTtus, (HPMH,
KoM0HHATa, OTpacid, SKOHOMHUYECKOTO pailoHa). JKOHOMHKA
TAKOH CHCTeMH ABAAeTCA YysKe HEBAMKHYTOH, ee (yHKOHO-
HHEPOBAaHWEe PACCYHTAHO HA NOJYydYeHHe PANA HHTPEHEHTOB
(ceippA, MaTepHaJOB) H3BHe W BRAA4y Ooabimo#i 4acTH mpo-
AYKOHA TakKe BHEMHUM ODOTPeOHTENAM.

HaxoHen, npE Haa@udd HepapXHWIeCKH yHOPALO0YEHHOTO
KOMIJIeKca XO3SHCTB BOZHHKaeT mpo6GiieMa B3amMOCOTIAco-
BAaHHOTO DJIaHA HX REHUCTBHU AJAA JOCTHKeHHS ONTHMAJLHEIX
Pe3yJibTaTOB BCETO KOMIJEKCA.

IlpuBemeM MaTreMaTHuecKoe ONUCAHHE ONHONA H3 yHOMAHY-
THIX MOJeJel, & TaKKe KpaTKo o6CyZHM HEKOTOpHe ocoleH-
HOCTH [pPYTHX 3agad.

Badaua mexyugezo npouseodcmeenHozo naaHuposarus (cma-
muveckas modeav). Ira 3afgada COCTOUT B TOM, YTOOH HCXOAS
U3 ompeflelieBHEX pecypcoB (obopynoBarme, pabouas cmaa,
ChIpbE), KOTOPHMH pacmojiaraeT HeKoe XO3AHCTBeHHOe HOf-
pasielieAMe, HauIpAMep OpeAUpPHATHE, C YIeTOM PpealbHHIX
ycioBHH M OrpaEMdYeRHWd (pasMepH IOCTABOK CHPBA H Ma-
TepHaNoB, 00beM TPYAOBHX pecypcoB HAHM (GOHZA 3apmiaarh,
BeJM9HHA 3aKa30B M TpeOOBaHMi Ha HPOJIYKOUWIO H T. O.) On-
Pef{elHTh NPOM3BOACTBEHHYI0 NPOTPAaMMy U OPTAaHH30BAThH ee
BHIOOJHEHHe Tak, 9ro6n MOCTHYL HAMJIYJIIMUX pPe3yJIbTATOB.

I[Ipm DOCTPOEHHH MaTeMAaTHKO-3KOHOMHYECKOH Momenm
TaKo# 3afaud PAJ BOIPOCOB, OTHOCAIIHXCH K ee CTPYKType H
ncxonBOl HEGOpMan®H, KOoaKeH OHTH AeTaJH3APOBAH H YyTOY-
HeH — TOpek[e BCero OCHOBHble MHTDEAMEBTH (BHAM Mare-
PHAIOB, MPOAYKIHH, ofopymoBamds, paboduell cHAH), mpm-
HATad cTeneHb HX 00belUHeHns (ATPerHPOBAHNA), HMEIOIMeCs
pecypchl ¥ OTpaHM4YeHHMA, TeXHOJOTHIeCKHe H OpTaHH3a-
OHOHHO BO3MOKHbie NPOU3BOACTBEHHBle CHOCOOH, sarpavm-
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BaeMHe M mONyYaeMHe B HHX HHTPEAHOHTH — BCe, 9TO OO-
pefeideT MATpPHNY 3aKadd.

I1pu aToM cpefn 3aTpaINBAEMEI X HHTPEfAEHETOB MOMKHO BHIIS-
ANTH pacrodyemme, KOTOPHE NOTHOCTHIO HOTPeGAAIOTCA B Tede-
HHe OfHOTO HPOHM3BOACTBEHHOrO mEKAa (CHpbe, moaydpabpm-
KaTH), H 3adasxcueaemme, OCTAIOMAECH LOCIE MCIOAB30-
BAaHASA DPAKTHYECKM B HOW3MEHHOM BHAe (CTAHKA, MAIIH-
EH). [TonygaeMHe HBrpeqUeETH — 3TO KOHEYHAs HpPOAYKNUSI,
3aaHMe Lm0 OXEMM BHJaM KOTOpOH MOMeT OHTH TOYHO 3a-
(UKCHPOBAHO, IO APYTMM — 3aflaHO B OnpefeleHEHX Hpefie-
nax, N0 TPeTHHM — CBSA3AaHO ¢ TpeGOBaHMEM KOMILIEKTHO-
CTH, IO JeTBEPTHM — MOKeT NeJHKOM OHpeRelAThCS caMuM
npefupusaTHeM. PasiWYEHii BAN MOTYT HMeTh OTPAHNYEHHSA
Ha CHpbe X MATePHAJH — KeCTKHe JUMHATH M JAMETH, 38BH-
cAmue oT 06neMa BHOmycka mpopyknum. O9eHb CyIIeCTBEHHO
pasfelieENe HHTPefHeHTOR Ha cneNUdUIecKUe IJsA AAHHOTO
Opefupuatus (ycTrasoBieHHoe o0opyRoBanme, mnoaydabpm-
KaTH) ¥ HA HMHTPEfHEHTH, YJYACTBYIOMHe BO BHEMHUX CBSI-
3AX (MaTepHadH, KoHeYHAS OPONYKUMs, nmpuBjiekaeMmas pabo-
Jad cHla).

Haxouen, o9eEb BayKHHM H 9acTO He GeCCHOPHEIM ABI-
eTcA NPHHATHe KPUTepHA ONTHMaAbHOCTH. J[niA comocrabie-
HOAA pesyAbTAaTOB, LHOJydYaeMEX B pasIMYEHX niasHax (Ba-
pPHaETaX pemeHHsA), OCHOBHOE 3HAYEHHe WMEIOT LepeMeHHEE
HETPEfHEHTH, T €. Te, IO KOTOPHM B pPABHHX BAPHWAHTAX
OOAYYaloTCs pasiddHbe pe3yabrarH (Hamboabmee 3nadeHHE
HMeIOT OpH 3TOM BHEMEHe MHTPeqdeHTH). B kxpurepumm ontm-
MAaJBHOCTHA XKeJlareJbHO IOasA pacxonyeMHx HHTPEefUuEeHTOB
mo6uBaThcs MHHEMYMa, 8 [Jsd DPOH3BOAAMEIX MaKCHMYyMa.
OnBako, 9r06H HMeTh BO3MOKHOCTH eIHHOTO CPABHEHUA,
OHM [OMKHH OHTL o6beqMHeEW B OfHH KpHTepHAJLHHIM
pokasarelb (meneByio ¢Qymkn#io). THOHYERMHE SBASOTCH
Ansa Ttako ¢yEKOEE TpeGoBaHHSA MaKCEMyMa LpPORYKIHH
(mabopoB) mpn KAHHENX 3aTparax, MAEAMyMa 3aTpaT Ha HaH-
HYI0 Dpofyknuio (Wim OFHOrO BHJA 3aTpaT — TPYyAa), Mak-
cmMyMa ppubuaun. B mociegHeM ciydae o6szaTeNibHO, 8 B
DpeANIymMAX — BO MHOTHX CJHYyJasax Taksxe neobxoqnmo, 9106
OTJelbHbEe WHTPEIEEETH MOT/AH B3BEMIMBATHLCS IO HEKOTOPHIM
onenkam wiu Gannam, XoTA yROoBAETBOPUTeIbHOE COTJIACOBA-
HHe HeCKOABKEX TPe6oBaHMit B OHOM KPATEPHH — JOCTATOTHO
CJI0KHO® e/10, OHO BCe 3K HePenKo ocymecTBIMO. J{okazarenb-
CTBO TOMY — 3afada 0 BH60pe IPOU3BONCTBEHHOM I pPOrPAMMH,
paccMoTpeEHas B § 2 HacrosAmel r1aBH, TAe OAHO H TO 3Ke Peme-
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HHOe€ JaeT ¥ MAKCUMYM NPOAYKIOUN, I MEHAMYM 3aTpPAT, d MAKCH-
MaNbHEH Koxox. OnpenenenHbie 3aTpyAHeHAA BHBHBAET y4eT B
KpPHUTepUH BHEMHUX YCJIOBHIif: He BCerfa SCHO, KaKHe PecypCh
MOTYT GHTH mpPEJOCTABIEHH XO03AUCTBEHHOMY OOBEKTY M Ka-
KHe TpeGOBaHHA K HeMy npeABABIAIOTCA.

IlpuBefenHas CxeMa ONMMCAHHA 330aYM TEKYNEro MJIAHH-
POBAaHHS B ONHHX ClydasX HemOCPERCTBEHHO [elaeT sCHOA
BO3MOKHOCTh €€ 3amHCH B ¢opMe OCHOBHOW 3amadud JHHEMH-
HOTO UPOTPaMMHUPOBAHHUA, a B APYTHX CiIyd9adgx OPOCTHMH
OpHeMaMHd OHA CBORHUTCA K 9TOH 3agade. IlosToMy snmHEHHO-
OpOrpaMMHBIe METONH pelleninsd 3afaddl MO3BOJAIOT NPOU3BO-
OUTh pacdeT ONTHMAJIBHOrO IJIAHA, a ee AaHaJH3 [gaeT
0.0.0IEHKA BCeX YYacTBYOIMX B HPOHM3BOJCTBE HHTpeNH-
€HTOB. JTH ONEHKH OYeHb MOJIe3HH NPH aHAJIN3e U OmepaTHB-
HOM KoppekTHpoBaEmE miaHa. OHH nNOKa3HBAWOT, KaKOH
BKJIAJ [aeT Kakaas eNMHMOa mpOAyKnuHA, moaydabpmkarta,
CHIDBS, TPYAOBHIX pecypcoB, 4aca paboTH TOro HWIH HHOTO
006OpyROBAHES B KPHUTePHH ONTHEMAJIBHOCTH, KAKOBa OHEHKA
KajKIOro orpaHddendss B pesyibTaTe yhaercsi He TOJIbKO
BHABJIATh, HO H KOJHWYeCTBEHHO ONEHHBATH y3KHE MecTa
OPOU3BOACTBA, ONPERENATh, 3a C4eT KAKUX HMCTOYHHKOB MOMK-
HO Jo6uThca mambGoasmero sdderra, m T. 1.

PaccMoTpeB, Kakme EMeHHO (aKTODH CleRyeT YYHTHBATDH
OpH MOJEIMpPOBAHHE 3afad TeKyllero nJaHMpOBAaHHA, HpH-
BeleM B KavecTBe HMILIIOCTPANUA MAaTEMAaTHYECKYI0 MOREeNb
O HO# M3 BO3MOMKHKEIX NMOCTAHOBOK TaKoil 3agadTd.

Ilycrh mpennpHATHEe MOMXSHO BHINYCKATh 72 BUAOB MPORYK-
OUN B 38a0aHEHOH mpomopnud %, : ky ¢ . . . : k,. 310 BpegupH-
AtAe pacoojaraer N — p BHJaMH OPOH3BOACTBEHHWX ¢aK-
TOpoB (CHIpbeM, TPYAOBHIMH peCypPCaMH, OPOH3BOXCTBEHHBI-
MH MOIJHOCTAMH U T. U ), AMe0IIaMucsa B 06beMax, paBlHX
COOTBETCTBEHHO b,,.q, byigy . .. , by B T JOOYCTUMBIMH TeXHO-
gormdeckuMd cmocoGamu., Hampeiii ma aTEX cmocoGoB ompe-
nensercsi BEKTOPOM

@ = (a3 e ees @ Gnars - . 0N), (s=1,2,...,1)

OepPBHE 7 KOMOOHEHT KOTOPOrO XapaKTePH3yHT BHHOYCK HpO-
OyKnmd, a mocnefede N — n — pasMmepsl Bsarpar, COOTBer-
CTByIOINHE JAaHHOMY TEeXHOJOrM4eCKOMy cHoco0y HpH ofHO-
KPaTHOM ero HCHOJb30BAHHM.

BriGpars Tekymuil DpOHM3BOACTBEHHHA niiaH — 9TO 3Ha-
9AT (Ha MaTeMaTHYeCKOM A3bIKe!) yKazarh BEKTOD 7T = (Ty,...
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.. .,%) C HEOTPUIATEIALHHMH KOMIOHEHTAMH, OLpefelan-
MAMEA HHTEHCHUBHOCTL OPWMEHEeHHSA KAMKIOr0 U3 BO3MOMKHEIX
TexHOAOTHYeCcKAX cuocoboB. Ilomarno, g9ro, BHGpaB naanm 5,
MH oGeCmeudM BHIOYCK i-r0 BHA OPOAYKOHMH B KOJMYeCTBE

B RragectBe mneneBofi $YHKODUE — KpHTEPHAS KadeCTHa
DAaHAPOBAHEA — BhHbepeM TACIO accopTHMeHTHHX HaGopoB
OpOMYKOHWM, Opefmojarasg, 4T0 B OfdH HaGOp pasimdBHe
BHK OPOAYRNYA BXOAAT B KOJIMYeCTBAX, PABHHX COOTBET-
CTBeHHO k;, k,, ..., k.. EcrecrBenno Gygmer mckats rakolt
naH, KOTOpHH, YIOBAETBOPAA BCeM OTpAHMYEHWAM, MAKCH-
MH3HpYyer meleBy (YHKOUIO.

Teneps yM»e MOMKHO 3a0HCATL 9KCTPEMAIBLHYIO 38784y,
COOTBETCTBYIOINYIO 3amade TEKyIIero OpPOH3BOACTBEHHOIO
IJAaEAPOBAHHA.

Tpebyercas HaiiTH BekTOp N = (T, . . ., T,) W3 YCAOBAH

1) z, >0,s=1,2,...,r (METeHCHBHOCTH mpH-
MEHSEeMHX CIocoGOB
HEOTPHUIATENIBHH );
r (pecypent darropor He
2) D\ ahr, < by, ePepacxofoBaEH);
=1

k=n4+1,...,N

3) BeqaimEA W () = BHpAKAOMAA  IACT0

aCCOPTHMEHTHRIX gabo-

= min POB mpomyKOmm, OJ-

1<i<n ki yKHA OBITH MAKCHMUBH-
poBana.

3

Kax o6rano0, nnan n, ynoeaerBopAomuil ycaosmaM (1) 1
(2), 6ymeM HA3HBATH ONYCTAMBIM, & IJIAH, YIOBAETBOpA0OMHEM
yeropumm (1) — (3) — onrmmansebiM. Ha mepemit Barafif
n3-38 GOPMHL yeaoBHA (3) MOKET HOKAZATHCH, GyATO MONyTHB-
masca 3afaga He ABJAAeTcHA safadeil AMHe#HOro mporpamMmMu-
posaEmA. OnEAKO 5T0 BHeuaTieHme o6MaHumBo. OGo3HayAM
p () wepes y W DepedHIeM 3amady TaK.
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Haiitu
max {y}
U3 yCAOBHN

17 zs >0, s=1,2,...,r

(2%) D G, <bg, k=n+1,., N

s=1
,
8
2‘1 alzs
(3" y— == < 0 (KOJMIECTBO ACCOPTAMEHT-

HEIX Ha0OpOB HpOAYKOHEHA
ompefeAseTcH CaMBIM [e-
PUNUTHEIM e BHEOM).

r
3 8
Z 2T ? aﬂzs

y—=—<0 y—=5—<0

k2 "

910 Temepn y:xe GeccHOPHO 3afavya AHHEHHOrO LpOTpAM-
mupoBaEmsa. [liaa Toro 9yro6Hl JaTh XapaKTEepPHCTHKY OLTH-
MaqbHOTO IJiaHA HOJyYWBmeiicd 3amadyd, BBeReM 0.0.0IeH-
KH JOJs BCeX PaccMaTpPHBAOMHIX HHTPENHOHTOB: €y, Cs, . . . ,
vetyCp — OIEHKH OPOR YKIAH; Cpiyy Cryoy » « o, €y — OIMOHKH IPO-
H3BOJCTBOHEHX (aKTOpOB.

HMonycruMuil mnas n = (zy, Zy, . . ., &,) Oyger onTEManb-
HHM TOTa M TOJNBKO TOTHA, KOTHA HAWleHH TAKHe YHCHA
€1 Coy v v oy Cny Caygy o « «y €y, KOTOPHI® YN OBIETBOPAIT CliO-
AYIOMMEM YCAOBHIM:

a) ¢; >0 npm Bcex i, max¢; >0

1<isn

(omeHKHM HeoTpHWIaTelbHH, NpHYeM XOTs OH OfHH U3 BHIOB
OpPOfYKOHHE HMeeT NOJOKHUTEJBHYI OIEHKY);

n N
8
6) D << Z ey, s=1,2,...,r
i=1 Ke=n41

(IpE KaKMOM TEXHOJOTHYOCKOM cnocobe OmMEeHRa moiaydae-
Mofi IpogyKmUM He DPEBOCXOZUT CYMMADHOH OMEHKH 3aTpa-
YABAOMHX (AKTOPOB — CHIPbsl, HPOU3BOJCTBEHHWX MOIIHO-
creii, TpyRa);

78



/3

N
B) c.a; = 2 cyap, ecmm x, >0
1 ke=n-41

i

(onA mcmoanadyeMEIX cIOCOGOB ONMeHKA NPOH3BONUMOH LpO-
AYKOHD B TOYHOCTH PaBHA CYMMApHO# OmeHKe 3aTpavIdBACMAIX
dakTOpoB, T. €. cOGNIOEH BPHUHNHEN peHTa0eIbHOCTH);

r) ¢; =0, ecnm yi >kpm),i=1,2,...,n

(ecnu kako#i-nu6o BUJ NPORYKNMA NPOU3BORHTCH B H3OHITKE,
TO €T0 OmeHKa paBHa HYIN);

n) ¢k =0, echZa;xs<bk, k=n+4+1,...,N

=1

(ecniE DpOU3BOACTBEHHHH (QAKTOp He HCHOJABBYErcA KOJHO-
CThI0, TO €r0 OmeHKa paBHA HYIIO).

Merogh HaXOXKIeHAS TAKHX O00BeKTHBHO OGYCHAOBJIEeHHBIX
ONIEeHOK OBUIM DOKa3aHH BHime. OTMeTEM JHIIb, 9TO UX BBEIE-
HAe B pacdeTH HOBHIIAeT Kal1ecTBO maaEHposandsa, Hanmpum-
Mep, HCIOJIb30BAHHe DPOKATHHX ONEHOK cmocofcTryer Gondee
OpaBIILHOMY HCHOJb30BAHHI0 HPOHSBOACTBEHHOr0 0GOPYAO-
papms. CeHigac elle HepefKO ciydaercd, 9TO HpPOrpeccHBHas
TeXHHAKA B OJHOM MecCTe OPOCTAMBAET, XOTA B LPYIOM MecCTe B
Hell 049eHbp HYMXKEAKOTCA. ITO BO MHOIOM PesyJbTaT TOr0, 9TO
safaKABaHAe AepHNETHOTO O06OPY[OBAHHA NOKA eme He
omeHHBaercs KoJHIecTBeHHO. HemocTaTkKEm HOZOGHOTO pORA
MOMKHO OBIJIO OB HCOPABUTH, YIUTHBASA NPHU YHpapJeHAH KO-
HOMHKOH HDpOKATHBle ONMeHKH, PeHTY 8a 000pyjpoBaHHEe U 32
TPYHOBHEE PeCypCH.

Ipouseodcmeennuii naak kKomnaekca. CommanmcTAd9ecKoe
ofmecTBeEHOE MPOMBBOMCTBO COCTABAAET E€NHHYIO CHCTEMY C
eUHKMH NelsAMH @ 3afladaMM U B TO Ke BpeMsa OpraHdsa-
NHOHHO W CTPYKTYPHO HpeRcTaBiseT cofo¥f KoOMOJeKc pAfa
OTHeIbHNX XO03AHCTBEHHKX eNUHNN — NpeJupUATHH H 00be-
JMHEHAH, AIMeeT CIOKHYK CTPYKTYpy I uepapxwio. [loatomy,
KOTfa pedb HAeT O miaaHe AJAA HAPOJHOI'0 X0BAHCTBA B IEeNOM
I A8 HeKOTOPOTO X031 CTBeEHOr0 06 efHHEEHHS, TO, COOCT-
BEHHO, HYKHO MMeTh He OfIMH IUIaH, 8 KOMILIEKC BBAHMOYBA-
3aHHHIX NJAHOB,

Hns onpemenensoctd 6ymeM paccMaTpPHBATh TOJNBKO [iBe
CTYHeHH — DPAJ OpefipUATHN H 00beNUBEAOINMHE HX KOMIJeKe,
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BAMKHYTHA K ABTOHOMHHI., DTOT KOMIUIGKC HMEET PecypCH
KaK M(eCTKO 3aKpemeHHBE 33 OTHENbHKRMH NpefOpPUATHIMH,
TaK M OO0 HEKOTOPHIM HHTpefHeHTaM (B [eJI0M HJH B OOpele-
JIeHHOH 9acTH) HaXOnAmMecs B pacOOpsAKeHHHA BCEI0 KOMILIEeK-
ca. CTpYKTypy U KOHKpeTHOE 3afaHHe N0 KOHEeYHOH mponyK-
OUHE JJIA JHYHEHX, B OOGmMeCcTBeHHHX HYKI KOMIUIeKca
OyneM cumTath H3BecTHRIMH. CTpyKTypa morpebJieHHs, BooG-
me roBops, aT0 OTHelbHAsA HpobieMa, KOTOpas ROMKHA pe-
MaThCsA COBMECTHO ¢ LHPOUSBOICTBEHHKM ILJIAHOM H TaKMKe C
MOMOIIBI0 MaTEMaTHIeCKAX CPefCTB, HO MH B IeNAX YIPoO-
IMEeHAs OTBJEKaeMcs OT ee aHAUM3A.

CocTaBHTh KOMIUIEKC IUIAHOB — 3HAYAT paspaboTarh
TaKde IJAaHH [Jd BCeX HPeNpHATHH, B KOTOPHIX YYHTHBA-
10TCA HMeloIpecss pecypel, 3afaHHAd JJs BCero KOMILIEKCa
KOHEYHAs MPOAYKOUs H B3aEMOCOTJIACOBAaHHE BHIOYCKA OTOM
OPOAYKOHHM IO OTAeNbHHIM HpequpHATHSM. B miaHe xoMD-
JeKca, TAKAM 0GpasoM, MONKHH GHTh OPENyCMOTPEHH cOa-
JaHECHPOBAHHEbE MATePHAIbHbE DOTOKA MEXKAY IpennpUATHSA-
MH, Ka)KIoe H3 KOTOPHIX cHaG)KaeTca HeoOXOTMMEMHE 3aTpa-
9UBaeMBIMA WHET peIUEHTAaMH 33 C4eT IPOAYKIHUU OPYTUX Open-
OpPUATAA WIH U3 pPecypcoB Bcero KoMmieKca. Hpome Toro,
9TOT IJIAH [OJ’KeH ObITh ONTHMAajAbHBIM B CMBICJIE OfHOTO H3
BOSMOKHRIX KpPHTEpHEB.

AEHanns Takoil 3agaud, KOTOpas TaK/Ke CBOOUTCA K JHWHeMH-
HO-OpOrpaMMHOHM cXeMe, NMPHBONHT K CICAYOIEM YCJIOBHAM
ONTHMAJbHOCTH KOMIOJeKca. DBo-mepBHX, mJIaH Kammgoro
OpegnpHATASA caM 1o cefe JOoMKeH GHTH ONTHMANbHEIM C yie-
TOM (OpH (¢UKCAOUM) TeX BXOLHKIX M BHIXOZHHX NOTOKOB,
KOTOpPhle DPefyCMOTPEHH CBA3AMH KOMileKca. Bo-BTophix,
B CHCTEMe OIEHOK ONTHMAIBHOTO IJIAHA Ka)KIOTO0 MpeIupHs-
THS ONEHKH BHEMHUX HHTpequenTOB (y4acTBYOIHX B pas-
HBIX OpeNNpHATHAX) AOKHH OHTH ONHHA W T€ 3Ke, T. €. HpH
ONTHMANBHOM IUIAHE KOMILIEKCA pasHHE HpequpHATHS [0J-
’KHBl OIleHHBATH OfHHE W Te ’Ke HATPEIUEHTH OJHHAKOBO.

91u yenosuaA pawT # sdderTUBHHH crnoco6 pacgera mia-
Ha mogoGHoro kKommiexkca. CTpos onTEManbHEME IIAaH A
K&KIOT0 HpefOpPUATHS HCXOQA B3 HEKOTOPOH CHCTEMHI OIie-
HOK QUIA BHOIIHAX HMHTPeAMEeHTOR (06DIEX [qJs KOoMOJeKca),
MOKHO CKOPPEKTHPOBATH ONEHKH C TeM, YTOGH BHPOBHATH
GaJaEC [0 COOTBETCTBYIOIIUM HMHTpeqHeHTaM (CHEIKaeM
OOEHKY, €CIU TOT MIM HHOH HETpPeIHeHT H3GHTOYeH, B IO-
BHImaeM, eclH OH Hegocraroden). Ilocne psama HcopasieHm:
ppuxonuM K c6alaECHPOBAHHOMY # OOTHMAaIbHOMY WIIAHY.
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Ha aroit sxoEOMH9ecKoll Hiee, peaJH30BaHHOK B BHEO TOY-
HOTO airopugMa, OCHOBAH TaK HA3HBaeMHH memod dexomno-
suyuu Janyuea — Byavga, KoTopHil Io DPHENUNY CBOETO
JeficTBAA HADOMHHAeT PHIHOYHBIHA MeXaHH3M — H30HITOK Be-
AeT K CHHKeHUIO MeHH MW yMCHBIIEHHIO BHIOYCKa HIPORYKTa,
HEeOCTAaTOK BH3bIBAET HPOTHBONOJOKHBE HOCHENCTBHA TaK,
9TO HOCJIe HEKOTOPOTO TICJIA IaTOB yCTAHABIUBAETCA PABHOBE-
cde. [IpHyeM mpu DOCTPOEHMA ONTHMANBHOTO IIAHA B3TOT Me-
XAaHW3M peajusyercs HA BHYUCIHTEIbHOM MamnHe, 9T0 HAMHO-
ro GHCTpee 11, TJABHOE, IKOHOMHEE, HeyKeld pealbHHH PHHOK.

Hapsapgy c¢ cocraBneEmeM miaEa KOMIUIEKCA BO3ZHHKAer
OpobieMa ODepaTHBHOTO pPeryIHpOBAHAA NeATeIbHOCTH KaK
KOMIUIEKCA B IeJOM, TaK W OTHeJbHBIX HpeNUpHATHH, obec-
DeYUBAIMEro 3peKTHBHOE BHOONHEHAE MIaHA, JTa HayYHAs
npobiaeMa QyHKIUOBEMPOBANUA 9KOHOMHATECKOH CACTEMBI B ONTH-
MaJbHOM Pe}KEMeE IHIIb CPAaBHATEIHHO HeJaBHO DOCTABIEHA HA
DOBECTKY RHA B HOJBOM 0o0beMe. OnHa M3 ee BAKHEHMAX CTO-
POH COCTOHT B TOM, YTOGH HPAaBHIBHO COTJACOBATH O EHKH
JeATENBPHOCTH BCETO KOMILIEKCA U OTHENBHHIX €ro JacTed.

HeficTBATENBHO0, KaKROe HPENOpHATH® KOMIUIEKca HMeeT
CBOi1 JIOKAJIBHKNH KpHTEpHil KadecTBa paboOTH, K FOCTH}KEHHIO
KOTOPOTO OHO W CTpeMHTCA. EKCIH 9TH JoKaabHble KpPUTepHU
He COOTBETCTBYIOT 06meMy, rioGalbHOMY KPHUTEPHIO KadecT-
Ba pabOoTH KOMIJIeKCa, TO MOKET CIYIAThCA, ITO NPeROpPAATASA,
CTpeMACh K yJIyYmeHHI0O mOKasarTelell cBoell RedATelbHOCTH,
He COOCOOCTBYIOT YJy4ImieHHI0O IOKasarels, XapaKTephusyio-
mero paGoTy Komiulexca B meiaoMm. J{is mocTpoenms snoKadkb-
HBIX H T106GalbHHX KPHTEPHEB MOTYT CIY)KATH IKOHOMUYeE-
CKHe DOKasaTel’, DOCTPOeHHbe HAa (ase OMEHOK OOTHMAalb-
HOTO mWJaHa — NpHOBIB, niaTa 3a QOEAH W Ap. XapaKTep-
HO, 9TO HMeHHO MOJeNbHBH HOAXOX OTKPHBAeT LYTH QA
a¢ppekTHBEOTO (OPMHAPOBAHAA 3THX KPHUTEPHEB.

Ilpu cocTaBneHWH OpPOW3BOACTBEHHOTO WiIaHA AIs GoOab-
mOro KOMIUIEKCAa NPHXONHTCSA CYHATATHCA U ¢ 06'HEMOM HE-
¢opManuu, qEPKYIHPyIOMei MeKAY OTAIBEHMA ©r0 3BEHb-
amMa  Exnsa nm  penecoofpaseE M BoaMoykeH o6Men Bceit
AeTalu3HpOBaHHO! HHEPOpPManueid Mesky HEMH. EcTecTBeHHMI-
MH OpefCTABIAITCA NJIAHKPOBAHME W OTYETHOCTH HO [JOCTa-
TOYHO YKPYIOHEHHBIM, 0603DEMHKM HaEERM. B Op.1MBHOM CIy-
Jae KOJHMIeCTBO NHN, GOPMAPYIOMAX OTIETHHE ¥ IJIAHOBHIE IO~
Kazarel’, Gp10 OBl CPABIAMO C KOJHIeCTBOM pabOTHHKOB OPO-
U3BOJCTBeHHOH cephl. B cBsazm ¢ sTuM BozEMKaeT Bonpoc 06 on-
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TAMaJIBLHOM arperdpoBaHHd (06beUHOHEE B rpynnH OYHKTOB
OpOUSBOCTBA, THHOB COPTAMOHTA W XPYyTAX BHXOB HEHDOP-
Manud), CTABAMEM CBOOil MeAbI0 yCTpaHeHHe H3GHTOYHOCTH
HEQOpPMAnUM DpH COXpAaHOHWH, OJHAKO, YPOBEA ee, obec-
NOYMBAOmMEr0 HOPMAJIbHO® (YHKOUOHHPOBAHHO KOMIUIOKCA.
Hemanyio poiap Takoe arperuipoBaHAe U CBA3aHHOO® ¢ HEM
VOpOMeHN® 3afadd NJIAHAPOBAHUSA CHIPAaeT H B paciihpe-
HAM BO3MOKHOCTeH pemeHHsA nofoOHHX sagad Ha IBM.

YDoMsaHyTHe BOIPOCH, KOHOYHO, HH B KOO Mepe He HC-
9epPUHBAOT BCOX NpobiceM, CBA3AHINX ¢ ONTHEMAJABHEHM (yHK-
OUHOHAPOBAHHEGM NPOHM3BOXCTBOHHOTO KoMmiekca. CnMCOK mx
MOKHO ORUI0 OH DpOXOJIKHTH, 9T0 MH OTYACTH H CHENaeM B
HOCJAGNHOH TAABO 3TOH KHHUIH. 36Ch KO OTMETHM JHMb, YTO
MONeAbHEH MAaTOMAaTA90CKHHA HOAXOX B COYeTAHAH ¢ 0600me-
HHAOM OPAKTHYECKOT0 OLDHTA KaeT BOSMOKHOCTL NAS IIHPO-
KO#l Hay4HOH HOCTAHOBKE W aHAIHMRA HPo6AeMH onTmManbnHO-
ro (yHKOUOHAPOBAHUA SKOHOMHYOCKOH CHCTOMH.

Badayu nepcnekmusnozo nAGHUPOEAHUA (KEHAMAYOCKAsS
Mopmenb). IIpoOieMH mOPCOOKTHBHOTO NJAAHUPOBAHHS], KAaK
YKasHBAJIOCH, UMOIOT KAa4eCTBOHHO HMHOH XapaKTep, HOKeAH
BONPOCH TOKyMero mianMpoBanma. OfHAKO IS UX POIMEHAN
HCHONB3YOTCS TOT e anmapar JAHHOAHOTO HPOTPaMMHpPOBa-
pdsa. IlpM mepcHOKTHBHOM LAAHAPOBAHUHM MIHUTONILHHHE mo-
pHop pasbHBaercsa Ha psAf BPeMeHHKX HHTOPBATOB, KOTODPHO
mOBBOAAIOT y96CTh AUHAMHKY mpornecca. Takas fuEaMHYecKas
MOReAb YYHATHBAOT TO Ko HHATPORHOHTH, 9T0 W CTATHYOCKASA
MOJelb TOKYIMero LJIaHUPOBAHHUS, OKHAKO [Js1 KajKAOTO Bpe-
MOHHEOTOHHTOPBAJ & OHM PACCMATPMBAIOTCA KaK PA3IUIHHO (BOXb,
HanpuMmep, yroab, KobuTHiL B 1972 1., Henbas cxess B 19711).
B pesyapTare wiCi0 MATPETHEHTOB PO3KO BO3PACTAST.

To ke OTHOCHTCS M K HpPOH3BOXCTBOHHHM cnocobaM. Ha-
PALY ¢ DPO;KHEMH BHXAMH CHOCOOOB, KOHCTBYIONEMHA B Ipo-
Iesax ONHOTO BPOMOHHOro HMHTepBaja, HOSABAAIOTCA CIOCOOH,
3arpardBamHAe pAJ HHTEPBAIOB, HAOPHMOD CTPOHTOABCTBO
OPOAIPHUATASA B HOCAELYIOMee ero HCHoJnr30BAHEe. Bo3Mosk-
HOCTh CO3KAHHS HOBHX CPONCTB LPOU3BOXCTBA LOBBOJIIOT
BBORUTH HA HOCAORYIOMHAX 5TANAX HOBYI0 TOXHOJOTHIO, y4d-
THBAaTh ROCTH}KOHHSA TOXHHYOCKOTO HPOTPOCCa, YTO YPO3BH-
9aiiHO yBOJIMYHBAOT YHCAO BOBMOKHHX TOXHOJOTHYOCKHX
cnoco60B HPOH3BOACTBA M LPHBOKHAT K LOSBJAGHHIO PasHHX
BapHaHTOB peINOHEH.



HocranoBKa 3aaY® mepCOEKTEBHOTO INIAHAPOBAHHA WMe-
€T CXONHHH BHJ C 3aaTell TeXYIMero MIAHAPOBAHMEA, ONHAKO
¢ MOHBIIMM YHCJIOM orpaEmdeHmii. OHE oTHOCATCA K 3ama-
caM B 06OpYMOBAaHHI B HAYAJBHHE MOMEHT H JHMB K He-
MHOTHM pecypcaM Ha BeCh mepmop (meMorpadEdecKdEe orpa-
HEYEHHA IO pPecypcaM TPYHa, IeOJOrAYeCKHEe OrpaHHYeHHSA
0 IPHPOXHHEM pecypcaM). YUro Kacaercsi pPasBATHA OPOH3-
BOJCTBeHHHX (OHI0OB, COCTaBA IPOAYKIWM, TO OHH ONpeNesis-
0TCA B caMoM miaHe. KpHTepHeM ONTEMAJIbHOCTH ABIAETCA
MaTeMaTHYecKH ofopMiIeHHOe TpeGOBaHHE  HAKJIY9mero
VIOBJIETBOPEHASA HOTPeGHOCTEH B TeUYeHHE IIAHHPYEMOTO
mepEonia ® ofecmeYeHEe TOTEHOHANBHHX BO3MOKHOCTEH
JHanrpHe#mero pocTa MPOA3BOACTBA 33 OpeNelaMH IIAHOBOTO
meprona. ITocKOMBKY OpE TaKOH DOCTaHOBKe 33JaYM HOJY-
9aeTca JHHeHHO-IPOrpaMMHAA MONeNb, ee COIPOBOKIAeT
IBOHCTBeHHAs 3a/]ada W ONPeNeNATCA ONEeHKHA [UIA BCeX HH-
rpenEeHToB (CBOH JJIA Ranoro mepmopna). Taxamm oGpasoM,
MonieNb 3aJJa9H HepCHeKTABHOTO ITAHEPOBAHAA JAeT BO3MOIK-
HOCTh O0BEKTHBHO CPABHHBATH He TOJBKO Da3sHOKAYeCTBEH-
HHe, HO ¥ PasHOBpPeMeHHEIE 3aTPAaTH B 3PdeKTH, IPABONA HX
K OHOMY BpeMeHHOMY HWHTEpBaiNy.

Kpome Takoit, ofmeit fAHAMAYIECKOH MOJEIH CYMECTBYIOT
MOJIeJTA Pa3BATHAS OTPACAH, MOJIENH ¢ Goslee CTaHAPTHINPOBAH-
HOW CTPYKTYpoit cmocoboB (Monens Heimana), ¢ Kpymaoarpe-
T'EpOBAHHKIMA HHTPENHEHTAMHA (OXHONPOXYKTOBAasA H IBYXIOPO-
nykroBaa Monend) ® ap. Omm momycKawT 0oJiee ynpomeHHBIA
pacder @ ananns. CleoBaTeNIbHO, W IJA pPemeHAsA IpoGieM
IePCOeKTHBHOTO ILTAHMPOBAHHSA pPa3paboTaHH ONTHMAaNbHEE
MaTeMaTHIeCKHEe Mofend. HeKoToprie B3 HAX HMCCIENOBAHHE
IOBOJBHO TITYy6OKO ¢ KA4eCTBEHHOH TOYKH 3peHAsA, HO HX
OpEMEeHeHHe JJIA OpPAKTHIECKAX KOJIMYeCTBEHHEIX H3MepeHmH:
eme BCTPEYaerca CO 3HAYRTeNBbHHME TPYIHOCTAME B HepeleH-
HEHMHE npoGmeMaMH.

Comocrapifia nEHAMHEYECKYI0 MOJENB CO CTATHYECKOH Mo-
Reabl0, MOKHO OTMETHTH DAN NPEAMYMEeCTB HepBOH, ee ro-
pasgo Gomemylo 6ME30CTH K peasbHOH JeHCTBHTENBHOCTH.
B craTHuecko# MOnENH IpeNyCMATPHBAETCA 3aflaHHE HO BH-
OyCKY KoHewHOH mpopnyKouwm. C OnHOH CTOPOHH, OHO OTpa-
HEYABAET BO3MOKHOCTH BAPBAPOBAHHEA IIPOH3BOJCTBEHHOTO
mJaHa, ¢ PYrol — peasbHO YKAas3aTh TO 3afaHme (B JaCTH
IPOE3BOACTBA CPENCTB NPOHM3BONCTBA) MOKHO JIAIIb 3HAA
IJIaH TOCHeNyIOMero pAasBHTAA BKOHOMEKH. IJTO 3HAYHT,
710 Gompmoft 06BreM WHGopMAaNEM 3amaeTcsA «CBepXy» W3 BHe-
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MOEJNBHHX COOGpasKeHdA, ueM, €CTECTBEHHO, CHEKAECTCA MeH-
HOCTH PE3YJBTATOB. B AWHaAMHEUecKOH Ke MOMeNH 3ajaHme
H3BHE YKA3HBAETCA TOJABKO IO mpegMeraMm moTpebieHmd,
a mporpaMMma IO CpeNCTBAM HPOH3BOACTBA OmpeReiseTcs B
caMOM @pomecce NOCTPOeHHEA miaama. MopgenaM Tekymero
IJAaHEAPOBAHHEA OPHCYIA 3HAYATENBHASA HEYCTOAYHBOCTD
OmEHOK, a TaKe GOJMbIIOEe YHCIO HYJEBHX ONEHOK HA HH-
IPENHEHTH. JTO CBAZAHO C TEM, 4TO TAKHe MHIPENHEHTH Ka-
KYTCA OOJYICHHHIME B H30HTKe, DOCKOJBLKY CTaTHIeCKas
MOeNb He YIRTHBAET BO3MOMKHOCTH HX HMCHOJb30BAHHA 34
mpefieslaMA IDTQHOBOI'O roga. B gmHaMHEYecKOH MOeaH mmo-
BoGHBIe HEAOCTATKE IPOABIAKTCA HaMHEOr0 caabee. IIpogykr,
OpOM3BeeHHHN B H30HTKe, KAK NPAaBHIO, HMeeT HEHYJIEBYIO
OIEeHKY, TAK KAK HAPALY ¢ OPOYAMH cmocoGaMHE B MOJeNH
HAMeeTCAa |’ ((CHO(}OG XPpaHeHHAA».

Crnemyer crasaTh, OMHAKO, ITO HEJOCTATKA CTATHYECKOH
MOJeJH B IOJHOA Mepe HPOABIAIOTCA, €CJIHA PAacCMaTpHBATh
€e KaK CaMOCTOAATENBbHYIO MOJENdb. Ecam xe paccMaTpHBATDH
ee KaK ®parMedT, 1aCTh JHHAMHIECKOrO IJIAHA, OXBATHBAIO-
My OWH MEePHOR, PeCYPCH H 3aJaHEA KOTOPOIO COIJIAcOBa-
HEl ¢ STHM IUIAHOM, TO CTATHYECKAA MOJeNb JIAINAETCA YKa-
33HHBIX HEJOCTATKOB. B KavecTBe MIIIOCTPANUE PACCMOTDHM
8a/{a9y COCTABJICHEA NIEPCHEKTHBHOTO IUIAHA B BeChbMa ympo-
MEeHHHX YCJIOBHAX.

IIp= npor3BOICTBE HEKOTOPOTO NPOAYKTA HCHOIbL3YETCA OI-
pemesieHHOE 0GODYMOBaHME ONHOrO BHAA (MAlIMAH) H TPYAO-
BHe pecypcH. MMeerca HECKONBKO TEXHOJOIMIECKAX CIIO-
c060B, HCIOJBRYIOMAX MAMUWHE H TPYOOBEIE PECYPCH € pas-
HOfi WHATEeHCWBHOCTbIO. Ilpom3BogmMblii HPONYKT 9YaCTHIHO
pacxofyeTca Ha morpeGieHme, a JaCTHYHO — JIJIA W3 OTOB-
JeHAs Wam UpmobpeTeHWA HOBHIX MammH. Ha Kaskmeiit rofg
H3BECTHBl DECYDPCH TPYAa, oO0beMH moTpeGiaeHds, a TaKmxke
W3BECTHO YACJO MAallWH, WMeomuxca B mepBuit rox. He-
06X0IMMO COCTABATH [OPOW3BONCTBEHHHEIA IJIaH, KOTOPHI,
VAOBIETBOPAA HEMEIOMEMCA OrpaHWYeHHmAM, ofecmeTnBay G
MaKCEMAJBHHA 0605heM TPOH3BOACTBEHHHX MOMHOCTEH K KOH-
ny mepuona. IIpeanonaraerca npE 3TOM, 9TO JHMO, COCTAaB-
Jdiomee IUTaH, pACOoJNiaraeT chaenyiomel wmaDOpMaimei.

1. Tlnag@pyemMuis nepmoy — 4 ropa.

2. Ilams pecypchl Tpyna @ obbemsl motpebaenma (TaGu.
17).

)3. VYkazasH Tekymme (OXHOrOAWIHKE) TEXHOJOIAIECKHE
cmoco6u (Ta6a. 18).
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TABJTAIA 17

PasMeps 1otpes-

Ton Pecypeh Tpyma JICHUA, €ex Opo-
HYKTa

I 100 000 1 500

I1 100 000 1 600

111 100 000 1700

v 100 000 1800

TABJIMIIA 18
3aTpathl M OPORYKIOMA, €f
Criogo6bl IPON3BONCTBEHHbIE
TpYA, TenoBeKo AuHed | MomHOCTH TPONYKT

1 — 50 000 0 1000
2 — 40 000 —20 1000
3 — 30000 —50 1000
4 — 25000 —70 1000

4. MammeH MOryT mpmHOGpeTarhca B JAr0060M KOJHIECTBO
m3 pacuera 20 emmHEAN DPOAyKuwA 3a MammHy. [IpmoGpere-
H¥E A ACIOJIb30BaHAE MAIIAH MOKeT OHTh ONACAHO KAK HEKOTO-
pHe crmocoGH, peaamayeMsle B TedeHme psaga Jjget (Tadm. 19).

5. B nepsom rogy mmeercs 30 Mammma.

TABJIHLITA 19
3aTpaTHl B TIPOXYKOUA, ef
Criocofst OPOAYKT MO rofam :ggx“uaoe:?rrxlam;]s: ?‘13;1:" MAMAHE K
KoOHTlY He-
I m | m | w | o | m | rv [PHOR
5 (mpuoGperenne|
MaWnHER
B roay I) —20| — | — — 1 1 1 1
6 (To xxe Bo I1) — | —20| — — — q 1 1
T(»» BIII) | — | — | —20| — - — 1 1
8(» » BIV) — | - — | =20 — — — 1




TABJIMI(A 20

nglgg: oototon T Barparal OproGpeTenne
T'ox TIpOA3BOR~ ?33'3;:“ ?;31?’:530“‘
” Go
1| 2 3 o | royga |CIeHEX | man | GG EIOCO00R
cTol
I 1800|1500 | — | — | 100000 30 2300 40
ITf — 2011 | 571 { — | 100000 70 2642 52
ITI| — | 957 | 2057 | — | 100000 122 3014 66
IV —| — | 2718 | 744 100000 188 3462 83

B taba. 20 npuBefieH oNTAMAJIBHEA MTEPCHEKTHBHEHA MJIAH,
COOTBETCTBYIOIIME YKA3aHHKM yciaoBusaM. Ilo sTomy miamy
K KOHIy YeTBEPTOTO rofla MAIIMHHHA mapk GyAeT COCTOATH
u3 271 mammaH. Utobn paccuaTars Takoi nJaH, JOCTATOYHO
CBECTH 3afaYy K OCHOBHOH 3afade JWHEHHOI'O MPOIPAMMHPO-
BaHAA W NPHEMEHHTb Kakod-mmbo m3 cmocoGoB ee pemenus.
ITpm sToM Oymer Haiifler miaam (WHTEHCHBHOCTH Criocobos),
KOTODHH ofecneddBaeT npW B3aJaHHKX OTFPANMYEHAAX HA
pecypch TeXHUKHA B pabodueil cmibi, a TAKMKe MBBECTHHIX DPas-
Mepax wmoTpediaesusa, Hanboapmue BHXOAHHE MPOUBBOACT-
BEHHHE MOIIHOCTH.

V6enmMca B TOM, 9TO NpPUBEleHHHH mJIAH OMTAMAJEH.
JlaA 8TOTO MOCTPOMM O O. ONEHKM eIHHANH TPyAa, eMUHANE
MPOAYKTA W NMPOKATHYIO ONEHKY MAIMFWHH A KAMKAOT0 M3
geTHipex JgeT. Ofo3maumM mx coorsercTBerno Iy, Ty, T3, T,
(omemkm Tpyna), Py, Py, Ps, P, (omenxu mponpyxra), M, M,,
M;, M, (npoxkaTHHE ONEHKE MAIIMHH)

ITycts onenka eNEHMION TPYAA B YeTBepTOM TOAY paBHA
4,1. ¢ Ty= A. Tax Kax oneHKA NPOAYKOMK DABHA CyMMe
OIEHOK 3aTPAT M BTA CYMMA OJMHAKOBA JJIs BCEX MCTOABBYeE-
MHX €rmoco0oB, To A ONEHOK CHPAaBEeVIMBH paBEHCTBA

250007, + 70M, = 1000P,

(mepBHi# wiaeH aTofl GOpPMYJNH — OmEeHKAa 3aTpar TpyAa B
cmocobe 4; BTOpoli — OmEHKA 3aTpaT MollHocTel B cnocobe 4;
TPeTHil — ONEHKA NPOAYKNHHA, WOJAYIeHHOH mo cmocofy 4).

30000T, 4+ 500, = 1000P,

nepBHE WIeH 3Tod ¢opMyJIH — omemKa 3aTpar TpyAa B
criocofe 3, BTOpOH — OmEHKA 3aTpaT MOMHOCTEH B crmocofe
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3, Tpermit — omemka nponykmHE, modydemHofi mo cmocoby
3).

Brmonmsaa mpeoGpasoBarmdsa, moaydaem
Ti=A, M{=250AuPy=1425 4.

ITepeiineM Temepr K OmEHKAM TPETBEro roma. B xammom
rony omenxka Mammen paBHa 20 P. B To e Bpemsa omeHka
MAanimEE B TPETHEM FONy DPA3HHATCS OT €e jKe ONEHKH B 9er-
BEPTOM IOy HA BEJIMYAHY NIPOKATHOH OMEHKH YeTBEPTOrO
rofa, T. €. MOKHO 3aIHCATh

M3z = 20P,+ M= 20-42,54 + 2504 = 11004.
Orcofa cpasy ciaemyer, d4ro
Py = 11004 : 20 = 55A.

Paccymxnmas agaaornIHo, MOMKHO HAATU ONEHKH BTOPOrO,
4 3aTeM H DEePBOro rofos. Bce OmeHKE HpUBENEM K ONHOMY
mepuofly, HampHEMep HmepBOMY POy, IPH BTOM BeimgaHy A
BHIOEpEM TaK, 9TOOB B HmEPBOM TOAY OMEHKA €NHHHOH HPO-
OyKTa paBHAdach On epumamme. OKOHYATENbHBIC 3HAYCHHSA
onenoxk ceefensl B Taba. 21. Jlerko mposepurs, 4TO s BCEX
cmoco00B OmEeHKA NPONYKIHHE He IPEBOCXONUT ONEHKH 3aT-
pat, a IS HCIOJAb3yeMbIX B IVIaHEe COOCOG0B HTH ONEHKHA COB-
mafnanTt. flcHo, caemoBaTenpno, 4TO HAUJNEHHEE ONEHKH SB-
AAKTCA 0.0, ONEHKAMH, 4 IPHUBEJEHHHA INIAH ONTHMAJIEH.

TABJIHIIA 24
Ton g;::; 8 UP0" | Onenka Tpyna g&‘;‘:&"’a” g&? %2 8 eRTUBIHO
I 1,0000 0,02000 10,000 36
11 0,7368 0,01579 5,263 36
111 0,5429 0,01163 3,878 32
1v 0,4100 0,00988 2,470 —

B mocaemmeMm croadme Taba. 21 muA KamIOro roma, Kpo-
Me @OOCIenuero, ykasama HOpMa 3PPexTHBHOCTH — mpHpa-
MeHHe OPONYKTA, KOTOPOE MOJYJAeTCsA 33 CYET NOMOJIHHTETb-
HOH eNWHHOE OPONYKTA, HANPABIAEMOX HA HAKOILICHHA.
IlosicHEM CMBICJ 3TOr0 NOHATHAA HA Hameid momean. To o6-
CTOATENBCTBO, UITO HOpMadbHass dHHEKTHBHOCTs paBHA, Ha-
npuMep, 36 % B mepBHI roj, o3Eadaer, 94TO BEHJeJeHHAE KODOJ-
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mntennrEo 100 egmHNN DPOAYKROUEN A BIOKEHHA B HEPBOM
rogy pact yBenwduerme npofgykumu Ha 136 emwanm. Moxao
CKa3aTh, 9TO HOPMA 3(PQEKTHBHOCTH CIYKAT Mepou Ieleco-
o0pa3nocTu 3aTpaT NPOAYKOHEM HA PACIIAPEHNE NPOU3BOJ-
CTBA — B K&KAOM IOy OCYIMECTBIAIOTCA JWIML Te BIOME-
HusA, 2PPEKTHBHOCTL KOTODHIX HE HIKEe HOPMH 20PeKRTHB-
HOCTH COOTBETCTBYIOMEr0 Tofa. Todgdee rosops, BeOumpas
NOCIE0BATEILHO BIMKEHNA N0 uX addexTuBaocTH (0T 60IB-
WX K MEHBMUM), MBI OPUAEM K ONTAMAILHOMY IJIAHY.

B npmmenennm K guHAMWYECKOH MOJeNN HAPOAHOIO XO-
3gfcTBA, X0TA OB M 0OY€Hh YKPYNHEHHOH, BTOT HOPMAaTHUB
WIPaeT KOJOCCAIbHYI0 poian. OH xapakTepusyer addeKTwmB-
HOCTh CBOOOJHEIX, €Ille HE PeaM30BAHHKX KATHTAJIOBIOMKE-
HUH ¥ NO3BOJIAET YIECTh POJIH HAaKTOPA BPEMEHN B BKOHOMMKE
(aTm acnexTH HOPMH 5PdeKTHBHOCTH OyayT pPaccMOTPEHHI B
nocjeyomux riaapax Goiee nogpodHO).

Wrak, MB yCTaHOBWINM, ITO ONTMMAJNBHBIA NJIAH XapaKTe-
pusyeTcsi cucTemMoil 0OOYCIOBIEHHEBIX OIEHOK TPYMOBHIX pe-
CYpCOB, NPOAYKIOUM W NPOM3BOACTBEHHHIX MomHOCTEH (pas-
JUTHEIX IS KasK0T0 NIEPUOJia), ¢ YIETOM KOTOPHX NPON3BOA-
CTBEHHEIE CIOCOOK, MCOOJL3YEMEE B ONTMMAJBHOM IJIaHE,
NOJKHEB  ORITHL OnpaBIaHIEMY. Takne OIeHKN B3anMOCB A3aHH
¥ C UX NOMOINHIO MOKHO CPABHNBATH KAK PA3HOKAYECTBEHHKIE,
TaK W PasHOBPEMEHHbIE 3aTpaTH u addexTh. B cooTBeTcTBUK
C 3TMM 1 BCe NPOU3BOACTBEHHHE Cnoco0b (paccunTammbie HA
PAN DEpuofoB), KOTOPHE HCHONKL3YIOTCA B ONTAMAILHOM
nJjane, «ONPABIAHE» M PEHTA0ENbHE, a HEMCNIOJbL3yeMhle —
He OoJee geM ompaBgambl

CrnpaBemimBEIM ABJIAETCA CIeyIOMmiA oOmuid BHBOM.
Eciu pnsa mammoro miama nocTpoeHa XapaKTEPH3YWINASA ero
AVHAMUIECKAS CHCTEMA OMEHOK, TO JJIA CYKIEHUA O Iele-
c000pa3HOCTH NPUMENEHUS HEKOTOPOro HPOM3BOJCTBEHHOTO
cnocoda, paccIuTAHHOTO HA pPAA HepuoaoB (o0HTIHO CBA3aH-
HOTO € KanuTAIOBJIOKEHUAMH), [OCTATOTHO COLOCTABUTH
IJIA HETO OMMIAEMYI0 3a BCe BpeMsA NPOAYKIMIO W HIaHOBHIE
3aTpaTHl, IPUBEIA WX COLJACHO [WHAMMYECKOH CHCTEME Olle-
HOK K OffHOMY nepuomy. MoHO Taxkxe NpOu3BECTH NOJCYeT
OPOAYKIWN W 3aTpPaT, MCXOMIsA U3 OMEHOK KAMKIOT0 Iepuosa,
U OCYUIECTBUTHL 3aTe€M NPUBEEHNE NOJYICHHHKIX MTAHHKIX K
OJIHOMY DIepuojly coriacHo KosddummentTam npuBeneHms
uin HopMam PPEKTMBHOCTH. ITOT BHIBOJ UIPAET OIPOMHYIO
POJIb DPU NOCTPOEHUNM ONTHMAJBLHOFO MJAHA JJIA 3a1adu
NEPCNEKTNBHOIO IJIAHWPOBAHWA.



I'JIABA TPETbA

HEKOTOPBLIE DKOHOMHYECKHE 3ANAYH
HA ONTHMYM, BBIXOJAOIHE 3A NPE/JEJbL
JJHHEHHOTI'OC NPOrPAMMHPOBAHHA

Jo cux mop M paceMaTpuBaiu JIMHEWHO-IIPOIPAMMHEIE MO-
nena. Hepenko, oHaKO, BOZHAKAKNT M TAaKHE 9HKOHOMUIEC-
Kde mpobieMBl, KOTOpHE HEeJOCTATOYHO A€KBATHO ONUCHIBA-
oTea 9TuMu MopeasMu., HeofxomumocTh ucciemoBaHums Ta-
KMX mwpobiaeM npumBeia K CO3MaHWI0 APYFHX pasfeloB Ma-
TeMaTHYeCKoro mnporpaMMmumpoBanusa. O Hux OymeT xKpaTko
pacckasaEo B JaHHOU TJaBe.

1 JAUHAMHYECKOE INPOI'PAMMHPOBAHHE

MnroromaroBele mpomeccH mpwHATHA PENIeHAH Hadalw may-
qaThesl THe-To B Hauame 50-x rogoB. Jlia aToro XoTa u He
0UeHb MIIPOKOro, HO YACTO BCTPEYAOINErocsa KiIacca 3amad
IaJeKo He BCerja HPUTFOTHKI METONH KAACCHIECKOTO MaTe-
MATHYECKOr0 aHAJN@3a, anmmapaT JIAHEeHHOr0 [POrpPaMMEpo-
BaHWA Wim BapwammoHHOoe wucimciaeHme. CremmalbHBE ke
MeTOJIBl, MPEAHA3HAUEHHbE [ HCCIEOBAHAA TAKUX HPO-
meccoB, TpeGoBaim pazpadoTKH CHEnEANbHOU KOHIENI[HH.
Takaa koHmenmuA, moayYnBmAas Ha3BaHWE AMHAMAIECKOIO
OpOrpaMMHPOBAHHWsA, OBJIA CO3MaHA AMEPHKAHCKHEM Mare-
matokoM P. Bennmanmom m ero mkosnoi. CymniecTBeRHR BKIAR
B Pa3BETHE METOIOB THHAMUIECKOTO TPOT PAMMIPOBAHNUA CHeIaH
COBOTCKAMM MATEMATHKAMU.

Ilpesxme gem pgares ofimmee onmcaHme CYMHOCTH 3TOHR
KOHOEOnuu, KaKk o0bYH0, HAYHEM ¢ 0YeHb MPOCTOd 3amaum,
KOTopass TeM He MEeHee MO3BOJHT MO3HAKOMHTHCA C Xapak-
TEPHBIMH  9epPTaMH JTWHAMHYECKOI0 I POrPAMMHDOBAHWA.
Mlycts TpeGyeTca morpysuTs B CaMOJIET TIPY30MOADBEM-
HOCTBIO W rpys, cocroAamuii w3 mpeaMeToB N pa3iumdHHX
THOOB TaKMM 00pasoM, YTOGH CTOHMOCTH BCEro TPy3a OKa-
3aJach MAaKCAMAJIbHOM.

Beenem caenywomune obosmadgennd: P; — BeC  OIHOrO
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mpeameTa i-ro TEma; V; — CTOMMOCTH WpeaMeTa i-ro THHA;
Z; — 9ACJI0 mpefiMeTOB {-I'0 THIA, 3arPY:KAEMBIX B CaMOJET.
ITocae gero mocraBmM Bompoc 0 moffope NAA caMojieTa Jo-
OYCTAMOIO0 Ipy3a MAaKCHMAaJIbHOA neHHOCTA. B pesyiarraTe
npEXonmM K CIEAYIOmEed SKCTPeMaJbHOH 3afade.

Haitrn

N
max Z z;V; (meHHOCTE IPYy3a)
i=1
OPH YCIOBHAX

N
(1) 2 Py <W (Bec Tpy3a He WpeBHIIAET
i=1 IPY30M0NbEMHOCTH CAMOJIETA);
(2) z;=0,1,2,... (opegMeTH HeMeTAMEI).

Ecim 6m1 me BTOpOe ycloBme, mocTaBieHHAaA 3alada
pewmranacy OH YK€ XOPOUIO 3HAKOMEIMH HAM METONAMH JIH-
HEHHOr0 nporpaMMupoBanusa. Hammdame j3Ke TAKOr0 YCJ0-
BHA JleJaeT METONH JWHEHHOI'0 NPOrpaMMUpOBaHUA HENpH-
MeHEUMEIME (mofpoGHee 06 aToM cM. § 3 HacToslmed IyaBH).

Jlna Toro 9ToGH Jy4me NOHATH CXEMY pelends, ond-
IIEeM ee B TEPMHHAX PACCMATPHEBAEMO#l 3ajadd, T. €. Ha A3BI-
Ke «3arpysKH caMoJjieTay. Bradgaie 3arpy3uM CaMoJIET TOJBKO
npefMeTaMu MePBOro Tuma. TOrfa MaKCHMAJbHAA CTOMMOCTH
rpysa (oGozmaanM ee f; (W)) onpemenuTcA Kak

f1 (W) = max {z,V,}
IpH YCIOBHAX
(1) oP < W,
(2) z,=0,1,2,...
Tak rar z, << W/P, a OiA HaXOKNEHHA MAKCEMYMa HYK-
HO Z; B3ATH BO3MOKHO OOJBIIEM, TO Cpa3dy ACHO, 9YTO

zy = [W/P]uf, (W)= [W/P]V(.Tpaduk sroii Qpynxmmm —
cTynenJaTasg JuAuA (TYHKTEDHAA JWHEA Ha puc. 7)1,

w
1 Buipakenue [P_l:l ofoaAagaeT HAEGOAbImIEe OEA08 UHCJIO, He Ope-

w
BOCXOAAme® B
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Wrak, mul 3maem, 4eMy paBHA MakCHMadbHASH CTOEMOCTE
Ipysa, ecam BeA Fpys3omofneMuocts W pacxonyeTca Ha rpys
NepBOro THNIA, T. €. JUIA dTOr0 CIydad NOCTPOEHA pemalo-
maa ¢yuknua f,; (W), Hawmasa MaKCEMaJIbHYX CTOAMOCTD
OPHE Ipy30nofbeMHOCTE W

PaccmorpaM Teneps, 9TO NOJXYYATCA, €CIH 3aFPY3WTh
CaMoJeT npefMEeTaMHE NEPBOr0 W BTOPOr0 THHOB. B aToM ciy-
4ae MaKCAMaJpHAAg CTOHMOCTH 3arpy3Kd O0GO3HagaeTca de-

f

3001 I

o )

Puec. 7

0 20 %0 60 80 W

pe3 fy (W). Ecam npenmeros BTOPOro TWma B3ATO Iy, TO Ca-
MOJIET MOKET B3fITh NPEAMETOB NEPBOr0 THHA IO Becy He
gonee wem W — z,P, M3 cka3aHHOTO BHIIE CJefyeT, 9TO
MaKcaMaJbHAA cTomMocTh mXx pasHA fy (W — z,P,), a ofman
CTOMMOCTh I'pPy3a B JTOM Bapuante OymeT z,V, -+ fi (W —
— 2,P,). Ocraerca onpepeaurbs z,. fICHO, 9TO BexmIMHA
fo (W) — MakcuManbpHAasm CTOMMOCTb TIpy3a, COCTOAMEro W3
HpPEIMETOB NEePBOr0 W BTOPOr0 THIOB,— ONpenelsercsl Kak
MAaKCHMYM IJISl BCeX BO3MOKHHX BAaDHAHTOB BHOOpA Tz, T. €.

f2 (W)= max {2,V 4+ [ (W — 2, P,)}.
[ [—%] .

IIponomxan medcTBOBATH AHAJOTWYHO, T. €. BCAKHHA pas
K y:Ke mMewmmMcs H00aBisAsA npefMeTs eme OJHOro THIA,
gqepes N maros npufeM K TAKOMY COOTHOIICHHIO:

fn (W)= max_ {8V + fn-1 (W — 2y Py)}
0SxNS [P—N]
%"&%ﬁ’,";‘%" (et b ( JbHAfA  CTOM-
7 DY~ pgaTHIX MOCTb 'DY33, COCTOA e
83, COCTOADIErO ppenmerToB ro M3 npenﬁe'ron (N-1)
A3 IpenmeToB TROA) TAOOB C OGIIHM BECOM
TROOB) He Gosee W—xpyPy)
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N3 nonygeHHEHX PEeKYPPEHTHHIX cooTHomenui 6e3 Goapmoro
TpyAa MOFyT OHTh DNOCIE0BaTeAbHO HAMAEHH (QYHKIWN
ft (W), f, (W), .., fv (W), a BMecTe ¢ HUME NOJAHOE pe-
MEeHAe TOCTABJGHHON 3agadn

9To pemenue NosACHMM HA duciaoBoM npmMmepe. IIycrs
W = 83, a Beca ® CTOMMOCTH NPCAMETOB DPABHGI COOTBET-
crBepno P, = 24, P,= 22, P; =16, P,= 10, V= 96,
V,=285, Vg=1950, V,= 20

TABJONIA 22

w 1«(W) xy ’ w ‘ 11(W) ‘ x
0—23 0 0 48—T1 192 2
25—47 96 1 72—87 288 3

Taxk xkax dymxnuu f, (W) norpeSyrTesa uam s pasand-
HHX 3padennii W (suaucana fy (W), oyxno 3math fy, (W —
— x4 P ), 6yIeM BHYUCIATE NX NOCAENOBATEIbHO OAHY 38 ADY-
TOH npM pasaAndEnX B3mHadenmax W, ¢uxcupysa npu noct-
poennn fi (W) dmcao mpeameToB A-Fo Tuna, NOIPYMKAaEMBX
B caMozaeT. Pe3ynbTaTH DTWX BHYMCAeHWi# cBefieHHn B Taba.
22 —25. Onm copepmar smagenns f; (taba. 22), f, (taba. 23),

TABJIWIIA 23
w 1:(W) x» w , fo (W) l x2
0—21 0 0 48—69 192 0
2223 85 1 70—171 277 1
24—45 96 0 72—87 288 0
46 —47 181 1

fa (taba. 24) w f, (taGa. 25). OKomOMWHeCKHUil CMBICI
aTMX TabAWi] N€rKO NOHATH, €cAW HMeTh B BHONY, 4TO,
HanpmMep, nepBasg cTpoxka Taba. 22 o3magaeT: npm
Ipy30n0beMHOCTH caMoneTa 48—71 emmpun rpysa on 3ar-
pyKaeTcsi [BYMs DNpPEAMETaMK NEPBOFO THOA, CTOMMOCTH
KoTopux 192 nemexpme eavHMIE.
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TABJIHITA 24

w f1(W) X3 w f:(W) X3
0—15 0 0 46—47 181 0
16—21 50 1 48—63 192 0
22—23 85 0 64—069 242 1
24317 96 0 70—T71 271 0
38—39 135 1 7287 288 0
40—45 146 1
TABJIAITA 25
w f4(W) Tu w fa(W) X4
0—9 0 0 46—47 181 0
10—15 20 1 48—517 192 0
16—21 50 0 58—63 212 1
22—23 85 0 64—69 242 U
24—33 96 0 70—T71 271 0
34317 116 1 72—81 288 0
38—39 135 0 82—87 308 1
40—45 146 0

Ha ocmoBammm pmanmwx Ttabm. 22—25 HeTpyAHO HAWTH
ONTHEMAJBHHE IUIAH 3aTPY3KHA CAMOJETa TPY30IOIbEMHOCTBIO
W = 83. U3z Taba. 25 maxoqmM, 9TO MaKCUMaJbHAfA CTOH-
MoCTh Tpy3a f, (83) oxasmBaercs paBmoii 308, a mpemmeros
9eTBEPTOr0 THHA CIeAyeT IOTPY3UTh BCEro ONWH, TAK Kak
z, = 1. Oror ommm mpeamer mmeer Bec 10, m, caegoBaTennb-
HO, HPEAMETOB OCTAJBHBIX TH(OB MO}{HO B3aTrpPy3UTH JHIIb
B mpefenax Beca 83—10 = 73. Us tabn. 24 m 23 mocaemno-
BATEJIBHO HAXOAWM, 9T0 A W = 73 ne ciefyeT TpYy3HThb
HO HPEAMETOB TPEThEro THIa, HE HPE[METOB BTOPOrO THOA,
T.e. Z3=—0max, =0 Us Tabu. 22 Bugno, 910 n1pm W = 73
cleyeT B3ATh TPH IpeJMeTa IE€pPBOT0 THHA, T. € Ly = 3.
OKOHYATEeNblI0 HAMNYYNIAA ILTAH 3arPYySKH TAKOB: CJeRyeT
B3ATH 3 ImpenpeTa HepBoro Twoma m 1 HpefAMeT 9eTBepTOro
tuna. Mx cymmapuas cromdocTs cocraBaser 308
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ITo moBofy TombKO 9T0 paCCMOTPEHHOr¢ IpHMepa Hafio
clejlaTh [Ba 3aMedandsA. DBo-mEPBHIX, YAAJIOCH HE TOJIBKO
pelnnTh IOCTaBJE€HHYW 3afady (HAWTH IJIAH 3arpysKd ca-
MoJleTa rpysomofbeMHOCTEI0 W = 83), HO cpmeaars ropasmo
Gompme. M3 Taba. 22—25 moryT 6uTH HalJeHH ONTHMAJb-
HHE IUIaHBl 3arpysKd [JIA CaMOJETOB 060U I'py30I0/BeM-
HOCTA B mpefeiax jgo 87, T. e. BMECTO OJHOA 3ajadm pemeH
medei HaGOp CXOMHHWX MEKAy coboil 3afad. 9T0 Xapaxrep-
Hasd dYepTa MeTOla [HHAMAYECKOTO IPOTPAMMHPOBAHHAA —
pacmmpmB 3afady, MH o6ierdmam ee pemenme! OTmeTmM
TaKIKe, 9T0, IOCKOJBKY METOf HOCHT ABHO BHIPa;KeHHHIA ai-
ropuMmdecKmil XapaKTep, oH Jerko peanmsyeTca Ha IBM.

BMmecre ¢ TeMm Heab3sa 000WTH MOJYAHWEM W OJHY IpHH-
OUNAAIBEYH TPYLHOCTH, C KOTOPOH IPUXORATCH CTATKMABATH-
CA OpA pelleHWHA 3a7a9 [AWHAMAYECKOTO IHPOrpaMMHpPOBa-
HrA. [leno B TOM, 9TO [UIA OTHICKAHHA ONTHMAJBHOLO pelme-
HOAA 1€00X0[AMO XPAaHATH B NaMATH MAaMWHEB OGIIAPHYIO
mEdopManmo 060 BCeX NPUHEMAEMBIX pemeHuAX BILIOTH
Ao moclefHero mara (XpaHmTs Tabamuml TtEma 22—235).
Ecam konpmdecTBO 3THX LIATOB BEJHKO, TO HeobXxofuMas WH-
dopMaLma MOKET [lajKe HE IOMECTHTHCA B NAMATH MANIMHHI.
Hdnsa mpeopgoneHna oTMEYeHHOH TPYAHOCTH MOMKHO MPEMJIo-
KATH TAKY HAEI0 — 9acTh Heo6XonmMoli HHopManwm He
33I0MAHATh, & NEPEeBHYACIATH B TOT MOMEHT, KOTAAa B He:H
BOBHAKAeT HE00XO0[HMOCTh, WHAYE IOBOPs, SKOHOMHTH Ma-
IFHEYI0 NaMATHh HEHOH 3aTpaThl [OUNOJHHTEJbHOTO MANIH-
HOTO BPEMEHH.

Bo-BTopHEX, BO3MOKHA ApPYyras HHTEPHpPETANHA PACCMOT-
perHol 3a1a9d. CTep:KeHD AJIUHON 83 ef. Hy»KHO PACKPOATH HA
TaKde 3aroToBKA: l; = 24, l, = 22, I3 = 16, I, = 10; omen-
KH B3aroToBOK pAaBHH COoTBeTCTBeHHO Vi= 96, V,= 85,
Vs = 50, V,= 20; rtpebyerca, droOu cymMapHasd ONEHKA
ToJIyYeHHBIX 3ar0TOBOK OKa3allachk HamboJbmieii. [ pemeansa
nmof06HO! 3aja4m, He ONWPAsACh HA AAHAMUYECKOE HPOTPaMMH-
poBaHHEe, B CBOE BpeMs OblJ NpPUMEHEH MeTO]l, AHAJIOrHI-
HHil BRmeonncanaoMy. Coueras MeTo[ AMHAMHAYIECKOIO IPO-
TPAMMAPOBAHAA C JHHEHAHKM IPOrPAMMHPOBANHEM, MOKHO
JIOOMTLCA HONHOM AaBTOMATH3ALUMA peINeHAsA 33a49d O pac-
Kpoe.

3amaga o 3arpyske caMojeTa HWrpaja 9HCTO HILIIOCTPA-
TABHYIO POJb, NOACHAsA TJIABHBE NPHANUAON JAHAMAYECKOIO
nporpammmpoBaEnsa. Boobime ke mMeeTcss 04€HB MHOI'O HPaK-
TAYECKH BKHBX 3a8/1a9, KOTOPHE CTABATCA W PeIlaloTCa Kak

94



33/ladd JAMHAMHYECKOTO IPOrpaMMUpoBaEdA. Bor ofma =3
HOX.

Jlna mpomsBOMCTBA OHpEfEIeHHOT0 IPOAYKTA IPEfmosia-
raeTcA IOCTPOUTH HECKOJIbKo npegupuarmii. Camratorca m3-
BeCTHHIMH: CyMMapHAas NIPOH3BOJCTBEHHAA MOIMHOCTh BJTHX
upeAnpuATHAA, HanGONBITAA W NaNMEeHbIN A IPOU3BO/ICTBEEERE
MOMEOCTA KajKIOT0 TPEANPHATHsS, W3BECTHA TAKKE 3aBUCH-
MOCTh Ce6eCTOMMOCTH HPOAYKIOHE HA KayK[AOM IDeANpHSTHH
OT ero IPOHW3BOJCTBeHHON MomHOCTH. TpeGyercas Tak BHO-
paTh INPOW3BOJCTBEHHHE MOMHOCTH IIPEANPHUATAN, 9ITOGH
cyMMapHasA ceGecTOMMOCTh HPOW3BOJACTBA NPOAYKIWEA OHIIA
MuamManeHoii B aTolt 3amade B posam pecypca BHCTymaer
CYMMapHas UpPOWBBOJCTBeHHAA MOMEOCTH, 3 B DPOJH CIOCO-
60B ero WCmoJb30BaHWA — BHGOD TeX WIW MHBIX IPOU3BOJCT-
BeHHHX MOMMHOCTEH AJA KamKJOI0 IPeANDPHATHAA.

Tlepefinem Temeps Kk Gosee 06meMy ONHMCAHAI0 MHOTOINA-
TOBHIX IPONECCOB NpPHMHATHA pemmeHmiA. Bospmem samagy pac-
npefielleEAs PECcypcoB, COCTOAMYI0 B CIeAYIOMEM: HUMeeTcA
HEKOTOPOE KOJMIeCTBO pecypca I, KOTOPOe MOKHO HMCHIOJb-
30BaTh N paszamgAHMHA crnocobaMd. Pecypcm m cmocoGhl
MoryT OHTh Camoii pasimuEOl npmpoAn (mampummep, B pac-
CMOTPEHHOR 3ajade pecypcoM ABIAIACH TPY30HO0JABEMHOCTD
camosiera, a cmoco0aMu WCHOJIb30BAHWA ORUIA 3arDY3KH €ro
Pa3IWIHKRIMHA THIAMHA Ipe/IMeTOB).

Ecinm 0603529ATh 4epe3 x; KOJHIECTBO pecypca, HCIOJIb-
3yemoe i-M cmocoGOM, TO KaskIOMY €I0CODY COmMOCTaBIAeTCA
$YHEKOEA mONe3HOCTH ¢; (Z;), BHpaKAwOMAasa A0XO OT BTOrO
crocoGa (B paccmMoTpeHHOR 3amade sTa QyHKNEA Oblia mpef-
craBiaera Beamamnod V,[z;/P;]). Ilpemmonaraercsa, 9ro Bce
AOXOMH W3MepATCA B OfMHAKOBHEIX efMHANAX W obmuit 10
X0/l paBeH CyMMe MOXOHOB, HOJY9eHHHX OT HCIOJb30BAHOA
Kaoro cmocoba.

Tenmepp MOKHO IOCTAaBHTH 3afady B MareMaTHdeCKol
dopme.

Haiirm

max {@; (1) + P2 (zg) + ... + On(2n)}

(oOmmit MOXOR OT WMCIOJL30BAHUA PECYpPCOB BCeMH CHmOCOGa-
MH) OpH YCJOBHAX

1) 2, >0, ..zy >0 (BHAenseMHe KOJImIECTBA
PeCypPCOB HEOTPHNATENLHH);
(2) -+ z,+ ..+ 2xy =z (0bmee KOAWIECTBO

pecypcoB paBHO Z).
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s atoft obmeit 3a1a9\ MOFYT GHITH HOCTPOCHH PEKYP-
pPCHTHBIE COOTHOINEHHA

f1(#) = max x{(Pl (z)};
fx@) = max {@(z) + fia (20— zp)},
0<xk<x

E=23,..., N,

€ IOMOMBID KOTOPHIX HAXOJAHUTCA €€ DPEeIleHHe.

Tlpm BEIBofle 3THX pPeKYpPPENTHBIX COOTHOINEHMH HO CYTH
ACHOJB30BAJCA CIENYWMUAA O9eBALHBIA IPMHNAL: OUTHMAJb-
HasA cTparerdsa o6iafaeT TeM CBOMCTBOM, 4TO JUiA d1060T0 mep-
BOHAYAJIBHOTO COCTOSHUA LOCJIE HEKOTOPOTO HAYAIBHOTO 3Tana
PeINeHAA COBOKYIHOCTh HOCIEAYIOMUX PEIeHnil OIAHA COC-
TaBJATH ONTAMAIBHYO CTPATETHIO IO OTHOLIEHHIO K COCTOAHUIO,
K KOTOPOMY HDWILIM B Pe3yJabTaTe HAYAJIBHOTO 3Tama pelne-
HASA. OJTOT NPWHNHUN, NOJYYABIIAA HA3BAHHE NPUHYUNA
ONMUMAALHOCMU, JEKHT B OCHOBE BCeH KOHNENNWH AWHA-
MHYECKOTO mporpamMmpoBammsa VIMemmHo Gaarofapsa emy
yAaeTCsA UPH HOCIEAYIOMUAX [ePeXOofaXx HCUBITHIBATH HE BCE
BO3MO’KHBIe BADHAHTHI, a JWIIb ONTHMAJbHbIE BHXOMH. Pe-
KYPPEeHTHHE COOTHOLICHHS IO3BOJSAIT 3aMEHHTH YPE3BHI-
9aiiHO TpPyJ0eMKoe BLIYHMCIeHHEe MakcumMyMma o N mepeMem-
HEIM B HCXOJHOU 3ajade pemenmeM N 3agad, B KamJI0d U3
KOTOPHIX MAaKCHMyM HAXOJWTCA JHEMB IO OfHOA mIeperen-
poi. C mX momMompio MOTyT GHITH peImeHH 3afadd, KOTODHE
HEHIMEM OYTAMH peIlaTh He YAAeTCH.

Bce mpemmecTBylomume pacCy;leHHs WMeIH B BHAY B8a-
mady ¢ ofmmM pecypcoM. Ho Ta ke mues amanmsa 3ajadd,
OCHOBAHHAA HA NPHUHLHANE ONTEMAJBHOCTH, MOMKET OHTH HC-
[0Jb30BaHA H B CIydYadX, KOIJa pPeCyPCOB HECKOAbKO. Of-
HAKO C yBelHd9eHHEeM Pa3MEPHOCTH 00LeM BBIYACIEHHH OhicT-
po pacteT m TpeGoBamma Kk mamarm IBM croam Bozpacralor,
9T0 pPeaNbHO METOJ AMHAMAYECKOTO HPOTPAMMUPOBAHHA He-
HOCPEACTBEHHO MOKET GHTH IPHMEHEH K 3a7adaM, BKI0Ya-
omaM Be Goapine 3—4 Bu/(0B peCypcoB ITO OTIAMIAET €T0 OT
JAuHEEHHOr0 NPOTPAMMHUDPOBAHHUSA, [A€ LPEOAONHAMH H MHOTO
66IpInne pa3MepHOCTH.

OTMeTHM, 9TO MeTOJ| [HHAMWIECKOTO LHPOTPAMMHUPOBAHUA
INIPOKO HCHOJB3YETCA W B 337adaX ABTOMATHYECKOTO pery-
IApOBaHUA. JTOT jKe KPYT 3afa9 YCHEINHO HCCIefyeTcs Ha
OCHOBE NPUAENHANA MaxCUMyMa, pa3paborTalHoro COBETCKHM
yuerrM axap. JI. C. TlomTpsarmmmM (CM. mpmiokenne).
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2. HEJIHHEHHOE TPOTPAMMHPOBAHHE

MopmprnmpyeM 3amady pasMeImeHWsa, KOTopas Omna pac-
CMOTpeHa BO BTOpOH raaBe 310l kEmrd. I[IpmmeM, 4ro B aroi
33Jja9e OPOH3BOJCTBeHHHE 3aTPATH HA eJWHHMNY OPOLYKIHR
He ABAAITCA HOCTOAHHEIMH H, CJejoBaTelbHO, HPOH3BOJ-
CTBEHHHE 3ATPATH HEe IPOOOPHHOHANBLHHE 00BeMY BHIIYCKA,
a 3aBHCAT OT Hero HeawmeitHo, T. e. ¢yEKRumaA f; (r;), mpen-
CTABAANIOIMAA 3aTPaTH HA IPOH3BOJLCTBO HPOAYKTA B 0GbeMe
r; Ha {-M OpejuUpHATHH, MOKeT OHTH HeammeiiHOH. IIpoms-
BOJCTBeHHEE MOIJHOCTH OyaeM CYHTaTh A100HIMH, a He 06d-
8aTeNbHO NPHHAANEKAMBMHE MHOKECTBY  LeN0YHCACHHBIX
3HadeHmil. [lenas Taxme mpeAmONOKeHHA, TPHEXONEM K cClle-
Iyomel MaTeMaTHIeCKOR 3ajgade.
Hajira

:13:;1 {éh (@) + 2 Ci:‘zu;

1 i=1 ij

(MEEEMYM CyMMAapHHIX 3aTpPAT HA HPOH3BOJCTBO H TpAHC-
TOPTHPOBKY)
OpH YCIOBHAX

) zy; >0 (mepeBo3ATcA HEOTPHTATONbHEE KO-
JNAYeCTBA IPOAYKTA),

m (mpoun3BeieHHEBIe KOJIMIECTBA TPOYK-

2) zy = qu T8 TOJHOCTBIO JOCTABIAIOTCA IOTpe-
=1 6uTenAM);
n (kKOBIA TyEKT noTpebaeHHA mOXY-
3) 23:;,-}3,; gaer He MeHbIIe B33RHEOIO B HeM
i=1 obreMa morpebieHEA).

JKcTpeMadbHEbIe 3848YH, B KOTOPHX JAHGO OrpanmyeHHs,
ambo meseBas QYHKOHA, AAGO M TO M ApPyroe HelHHEHHH,
HA3HBAOTCA 384a9aMH HEJHHEHHOr0 UPOrPAMMHPOBAHHAA
(B Bamel 3agade Heamueiina mnenesas ¢yErOEA). K coxa-
JIeHHI0, IOKA He HMeeTCA OOMUX MeTONOB, MOJOGHHX METOLY
MOCREeJ0BATeNHHOT0 YAYYMeHAA [JIaHA HIH CHMIIEKC-
MeTONy B AHHEEHAHOM OPOrpAMMHpPOBAHHMA, KOTOPHE IIO3BO-
agaA Gel pemarh Jd100ble 32439M HeJAWHEHHOTO IpPOrpaMMHA-
poBarma. IlovroMy 3mech GYAYT YKa3BHH BO3MOKHOCTH pe-
mMeHEsA JWmMb AJAA HEKOTOPHX, BOPOYEM, BEeCHMA BAKHEIX
JaCTHHX CAyYaes.
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Tonbko cHAYana BHIACHEM, B 9eM BHIDA}KAETCA (HEHNDH-
arabii oddexT» memmmedimoctu. I{aa 3TOro comocTaBmM 3a-
0aYd JAHEAHOTO W HeJWmHEeHHOTo mporpamMmmpoBamma. Pac-
CMOTPHEM, KaK BHTJAAAT B HAX MHOKECTBO JONYCTHUMBIX IJa-
EoB. B 3afjavax nmEe#fHOr0 mporpaMMHDOBAHHA OHO BHIIOYK-
J0€, ¢ KOHEYHHIM YMCJIOM KPAaWHEOX TOUYeK (HAIOMHEHAEM, UTO
Kpaifmedi TouYKo#l Ha3HIBaeTCA BCAKAA TOYKA MHOMKECTBA,

-

—_— Pmec. 8
X

KOTOpasA He ABIAETCA BHYTpeRHeHd HA JJA KAKOTO OTpe3Ka,
[EeJAKOM IPWHA/JIEIKAIMETO JTOMY MHOMKECTBY). ITo Cpasy
CTAHOBHUTCS HOHATHHEIM, €CIH BCIOOMHHTH, 9TO T'DAHHIAMHE
MHOKECTBA CJIYKAT Tmuepmwiockocrd. B 3afauax ke meim-
He#HOTO NIpPOTPpaMMHpPOBAHHA (B TOM ciydae, KOTja Heid-
HefHE OTPAHMYEHHSA) MHOIKECTBO JOOYCTAMHX IJIAHOB MO-
)KeT GHTh HEBRIIYKJBKIM, MOKET WMETh GECKOHEYHOe WHCIO
KpalHAX TOYeK.

Hanpmmep, mycte gomycTamaa o0JacTh HA IIOCKOCTH
XOY onpepensierca orparmgeruamna (X — 1) 4+ (¥ — 1)2 <
< 1; YX < 1. Hapuc. 8 Bugn0, 9T0 3Ta 06JaCTh HEBHIIYK-
Jasg (OTpe3oK, CoefWHAIOMAA JI00be [Be TOYKH Ha THAmEp-
foime, He mpumma[Ie;KHT 3Toi obmactm). Kpome Toro, Bce
TOYKH, JeKamue HA OTpap@AYmBaiomed o06JacTb AyTe OK-
PY}KHOCTH, SBIAIOTCA KpaiHUMHA, T. €. HMeercsa GecumcieH-
HO€ MHOKECTBO KPAaWHHX TOYEK.

B ToM caydae, Korma HedmHEeima IeieBasg QYHKIHA,
BO3HHUKAWT JpyTHe 3arpyiHeHds. B mepBoll riase GhLIO
YKa3aHO, YTO pemeHme 3aJaYl JAHEAHOTO NPOTPAMMEPOBA-
HAA 06A3aTeIBHO HAXOAHUTCA B HEKOTOPHX (BO3MOMKHO,
B HECKOJIBKAX) KPAAHEX TOYKAX MHOKECTBA JONYCTHEMBIX ILIA-
B0B. Ho npm meammefimo#i meneBoit QyEKOHEE BKCTpeMyM
MOJKeT MOCTHTaThCA HE TOJBKO HA TI'paEANe, HO H BHYTPH
jpomycruMmoit obiaacta (pmc. 9).

U eme onmeE 0CNOMHAWMUANA MOMEHT, KOTOPHIA OTJIWIAET
HeamneiHne 3ajaud oT Jjmoeinnix. lleaeBas ¢ymrunmsa B
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JOIYyCTHMON 06JAaCTH MOMKET HMETh HECKOJBKO JIOKAJIBHBIX
OKCTPEMYMOB, TOIJ|8 KaK B JNHe#HOH 3ajade JOKAJbHHIH
MaKCHMyM HJIH MHEHEMYM 00A3aTeJbHO ABIAETCA H Tiobaib-
meM (prc. 10). 3nech HafoO EMETH B BHAY, 9T0 QYHKIHA HMe-
eT B ToYKe A JOKAJBbHHHA 3KCTpeMyM, €CIH 3RadeHHAA PYHK-
nmm B Touke A me Gojbine (HIH He MEHBINE), 9eM 3HAYCHHA

Z

¢YHKIEA BO BCeX ocTaTodHo Oamskmx K A rToukax. Eciam
/e 3Hadendme QYHKOHH B Touke A He Goiapime (me MeHbIne),
49eM 3HaYeHHE ee B aw0o#l Touke momycTEMoi obmacTm, TO B
Touke A mMeeTcA rn06ajbHBIE BKCTPEMYM

IlepeuncamB ocmoBHHE OTIHYEA HeJHeHHHX 3a7a9 IO
CPaBHEHHIO C JHHEHHBHIMH, YKa)KEM HEKOTOpble BO3MOMKHHIC
OYyTH HX peIleHns.

Hagmem ¢ paccmorpeEmsa mpocremmx 3amad, fJA pelne-
HHAA KOTOPHX HHOTI/A [la)e He HYKHBI METONH MaTeMaTHdec-
KOro InporpaMMEpoBaHHsA. Ilycrtb, mampmmep, Tpebyercs
HadTH MakcuMyM ¢ymknmm y = — z? 4 8¢ — 14 mpm ye-
aoBun z & [0,10]. U3 xaaccmueckoro amanmsa HM3BECTHO,
910 Hambosibimee B3mauenme pEPPepeHNApYEMOH YHKIHEH
MOKET JIOCTATAThCA JHO0 HA KOHOAX NPOMEKYTKa, T. €.
npE * = 0 mam z==10, ambo B Toli BEyTpeHHe# ToUKe,
rje IpOW3BOAHAA (QYEKNHE obpamaerca B HYJIb. TaxmM
o6pasoM, paBeHCTBO HYJI0 NpPOH3BOLHOH ecTh Heobxopmmoe
YCJIOBHE TOr0, 9TO 3KCTPEMYM JIOCTHTAeTCA BO BHYTDEHHER
TOYKE TpOMeKyTKa. KEciam B paccmaTpmBaeMoin 3ajgade
BHYHCJATH NPOHM3BOJHYX H INPHUPABHATH ee HYIIO, T. €.
Yy = — 2z 4 8 = 0, nerko maiitm, 9T0 z = 4 FEciam max-
CHMYM [IOCTHTA€TCSI BHYTDH IPOMEKYTKA, TO TOJBKO IPH
z = 4. CoorBercTByrOmee sHavuenme GyEKOEE Y (4) = 2.
Brrupeamm Temeph 3mavenHmA (YHKOHEA HA KOHNAX IPOMe-
mytra: ¥ (0)= —14 m y (10) =— 34. Tark wak rpae-10
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¢YHKIEA WMeeT MAKCHMAaJbHOE 3HAYeHHE, TO OYEBHHO, UTO
MAKCHMYM JOCTHTAeTca OPH Z == 4. 3ajaua perjeHa.

IIpoapan@aapyeM Temeph NPHYAHH, O0YCIOBABIIME BO3-
MOJKHOCTH CTOJBb JIerKoro pemendma. Bo-nepBmix, ¢yEKNEA
3aBHCHT OT OJHOH mepeMeHHOW; BO-BTOPHIX, (PYHKUHA AHAD-
¢gepernmpyema Bcrogy B mpomeskytke [0, 10]; m, B-TpernmX,
¢yEKOHEA 3a7aHA OYeHb NPOCTHIM AHAJIATHIECKEM BHIPKE=
HHEeM, 0G1arogapsA dYeMy ypaBHeHHe [JIsA OTHICKAHHA KOPHA
NpPOHM3BOJHON TAKKe OKA3HBAGTCHA COBCEM HECHOMKHRIM. Eciam
Ol He 9Tm OGCTOATENBCTBA, TO AHAJOTAYHAA 33jada MOTrJa
OH craTh upeaBHYaiiHO TpymoeMkoii. I cokaneHmio, AMeHHO
TAKEME (3aBHCAIUMHA OT MHOTHX NEpPeMeHHHX, HeIpPOCTO
33aHHRIMH H T. 0O.) OHBAXT 0O4YeHb MHOTHE NPAKTHYECKHE
sagayd. IloaToMy KiIaccHYeCKHil aHAIMB K HUM HeIpHMe-
HEM, HY)KEH Gojlee TOHKHe MeTOAH MAaTeMAaTHYeCKOI'0 Ipo-
IrpaMMHADOBAHHA.

Ilpz pemenmm HeJWHeHHOH 3aaYd MATEMATHYECKOTO
TpPOrpaMMHPOBAHHA (KAK MHOTOMEpHOH, TAK H OZHOMEDHOH,
H JaKe JHHEHHOH) mpeacTaBIAIOTCA BO3MOKHHMH ABa Hal-
paBiesnA. IlepBoe m3 HAX — IpAMEE METOAH HAXOKCHAE DK-
CTpeMyMa, CBA3AHHKE C IIOCJIeJ0BATeIbHRM BhiducieHneM ¢yH-
KIUF B HEKOTODHIX TOYKAX 06iacTd ee 3agaHdA. [ipyroe sampa-
BlIeHAE — 3T0 HAXOKACHHE HeOOXOAMMBIX (AIH HeoOX0oauMuX B
AOCTAaTOYHHIX) YCIOBHI, KOTOPHM AOKHN Y 0BJIETBOPATH KO-
ODAHHATH TOYKH, JoCTaBigomedl skcrpemyM. Opmako yka-
3aHHBe HANPABJIEHHA He HCKIIOYAT APYT APYra H COBMECT-
HOe HCHOJB30BAHHE METOLOB TOr'0 W APYIoro TANA BechbMa
apPeKTHBHO.

Tak, B IHHEAHOM NOPOrpAMMHDOBAHMHE NOOYepefHOE HC-
MOJNb30BAHHE OPAMHEIX METOAOB H NPOBePKH HeoOXOAHMBIX
YCIOBHI ONTHMAJBHOCTH COCTABJIMAET CYTh ONMCAHHLIX BHIIIE
cmocoGoB TOCHe0BATENBHOO YAYYIeHHA TJIAaHA, CAMIIIeKC-
MeTofa E Ap. B HeamHe#HOM mpOrpaMMHDOBAHHH IOKA eme
He CO3JaHH CTOJNb YHHBePCAJbHEE CIOCOOH peIeHHA 3afad.
Hopeunsii anropmpm mMeeTcsa JAmmb JJA 33JaYd KBajgpa-
THYHOTO OPOTPAMMHPOBAHHA, T. €. 33J4aYd C JAHEHHHIMHE
OTpaHFYeHHAMH H 1elleBod ¢yHKnmeld, aagaBaeMoidl mo-
IpHEOMOM BTOpOd cremenm. IloaToMy, pacomaTpmBas o6myio
3afady HeJWHEHHOT0O OPOTPAMMHDPOBAHHA, UPHXOAHUTCA jJe-
MOHCTPHPOBATH IO OTAEJBHOCTH METOAH IePBOTO H METONH
BTOPOr0 HAUpPABJICHHA.

HauseM ¢ mepBoro mHampaBieHEA. 3gech Hambolee IHA-
POKO UPUMEHAWTCHA [JJA pelNeHHs HeJIHHeHHWX 337ad pas-
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JAYHHE HUTepATHBHbIE METO[bl, OCHOBAHHHE HA JOCTATOYHO
IpocToil HAee — IOMAroBoM NIRUONKEHHH K TOYKe 9KCT-
pemyma. Ecim maBecrso 3apaHee, 9TO NeleBag QYHKIHEA
HMeeT eJMHCTBeHHbIH MHHHMYM, TO IOHCK TOYKH, B KOTODOH
OH [JOCTHTaeTCA, MOKOT OHITh OpPraHH30BAH TaK. DBo3bMeM
B KaveCcTBe HAYAJLHOA NUPOH3BOJIBHYI0 TOYKY [OIYCTHMOM
obnacTH ® ompejeamM [JsA 9TOH TOYKH TO HAaUpaBJIeHHE,
B KOTOpOM QYHKIEA yORBaeT ¢ HamGoabmei ckopocrbio. Cpe-
naB HeGONBMON «mar» B 9TOM HANPABIeHHH, mIepeiigeM K
HOBOH Touke. IloTOM CHOBa OTHCKHBaeM Hamiyumee Hal-
paBieHHe AJA Iepexoja K odepegHod Todke M T. j. Pasy-
MeeTcs, 9TO TOJNBKO CXeMATHYEeCKOe ONHCaHHe oOmel mue: on-
HOTO H3 WTepAaNHOHHHX mpomeccoB. IIpakTudeckd ke HYMKHO
060CEOBAHHO BHOAPATH BeJIWIAEY IIAra, KOJIAYecTBO HeoOXo-
AMMBIX IIATOB, BHAOHBMEHATh IIOMCK BKCTPEMAIbHOH TOYKH
IpE BHIXOjl¢ HA TPAHUNY AOUYCTEMOH ofxacTm H T. .

Ecnm nenesasg ¢yHKOHA HMeeT HECKONbKO JOKAJILHBIX
MHAEEMYMOB HJIH IPOCTO 3apaHee 0 Heil HAYEero He H3BECTHO,
TO IOHCK SKCTPEMANBHOH TOYKE eme Gojlee OCIOIKHAETCA.
9T0 06DBACHAETCA TeM, YTO ONHCAHHHH IPONECC YIYUMIQHHASN
IUIAHA MOMKET B DTOM CJIyJae NPHBECTH K JOKAIBHOMY MH-
HUMYMY, OYeHb JajekoMy or riaobaxbEoro. Yrtobu m3be-
’KaTh TAKOTO OCHOKHEHHs, OPHEXOAUTCA, BaBepmas OAHH
DOHCK, HAYMHATH €r0 CHOBa, HO YKe C ApYroil HavaabHOK
ToukE: [IpogenaB npomeaype mogo6HOrO pOja C pAa3IAI-
HEIMA (3KejlaTeJlbHO MHOTMMH) TOYKAMH, MOKHO BHIOpaTh B
KaYecTBe NPHONMKEHHOTO peIeHHsd 3ajaYd HAWMeHbIIHH
M3 OOJNYYeHHHX JOKAJNBHEIX MHEHEMYMOB. (cM. pmc. 10).
UeM Goiabmee YACIO TOUCK B PAROHOB AONYCTHMOH o0xacTm
IPOCMOTPEHO, TeM GoJblle MAaHCOB, 9TO HANAEHHBIA pPe3yib-
TaT OPeACTaBAsAeT AeACTBHTENbHOE peIleHHme 3ajaYH.

Hapsapgy ¢ HTepaTHBEHME CHOCOGAMH pemeHHsA 3ajad
HeJHHEHHOI0 NpPOTPAMMHDOBAHHS HEPEAKO IPEAJIaraioTcs
m apyrme Meronn. Opme m3 EEX ykaszad B 1964 r. Brermam-
ckmM MmarematAkoM XoaHr Tyem. Ero moaxopm ocHOBaH Ha
Hpee CYKeHHA JONyCTEMOH obaactm 3a cdyeT oTOpaCHBAHHASA
TeX 4acTeif, B KOTOPHX 3aBEJOMO He JOCTHTAETCA ODKCTPeMYM.

B Tex cayuasx, Korga HeiamHelHas 3ajgada obiapaer
KaKoU-1mbo CIenmalbHOH CTPYKTYpOH, Hepegko yaaeTcd
HCIOJB30BATh 9Ty cuenEPHKY npm pemenuH. OcoGeHHO
Ba)KOHH COeNHAJBHEHE BHJ TAaKAX 33749 MOMHO IPORIIIOC-
TPHEPOBATH HA YIOMHEHABIIEHCA yiKe 3ajade pPasMEIIeHHs H3
BTOPOH TIJIaBH.
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Jia HeKOTOpHX BHLOB NPOU3BOJCTBA, TAKUX, HAIPHEMED,
KAK 9KCIIyaTandAs MECTOPOKICHHA IOJe3HKIX HCKONAeMHX,
NpeJCTaBJIACTCA eCTeCTBEHHKM [ONYHieHAe O BHIIYKJIOCTH
(yHKOEUM NpPOW3BOACTBEHHHIX 3aTpaT (PKOHOMHYECKH 3TO
03HAYaeT, YTO 3aTpaThl HAa e[UHANY HPOAYKIHEA BO3PACTAIOT
c 06’BeMOM no6e19m)!. MHOKECTBO MONYCTUMBIX IJIAHOB, OIN-
peneasemoe yciaopdamu (1) — (3) paccmarpuBaemoii samaum,

Y

Puc {1

mpefcraBiager coboll BHOYKJIHA MHOrorpaHHEK. B 3amagze
tTpebGyeTca HalTH MHHAMYM BEINYKJOH ¢yBEKOum, 3amasHO#
B BHOYKJIO#H o0gactm. ITOT KIacCc 3afad HOCAT HA3BaHHE
SBINYKA020 NDOZDAMMUDOSAHUSR,

IokasaEo, 9T0 MHIHEMYM BEIODYKJIOH (YHKOUE Ha BHIIYK-
JIOM MHOMKECTBE TOYeK MOKeT OWTb TOJBKO OfUH H, CJEMI0-
BATEJIbHO, JOKAJBHEIA MEHUMYM COBIAfaeT ¢ ria06asHEM
MEEEMYMOM. B 9TOM cilydae BO3MOMKHO CKOJb YrOJHO TOYHO
aOmpOKCAMHPOBATh (3aMeHATH) BAAaYy BEIMYKJIOTO IpPOT-
pPaMMHUpPOBAHMOA 3afaveil JuHe#iHOro mporpaMmmMupoBarma. [[aa
TAKOU AammpoOKCUManud B JaHHOW 3aade HYKHO 3aMEHHTb
KpuBhe f; (¥;) BHHCAHEKIMH B HOX JIOMAHKMHE JIHHAAME
(pmc. 12), a Barem mpeoGpazoBaTh neleBy© (GYHKOHIO B
IpHEeHHYI0, WCHOJb3YyS YypaBHEHWS 3BeHbEB HTHX JOMAHBIX
AZEEA M BBOAA [ONOJHHTEIbHHE orpaHmyenma. Iloaygen-
Hag OpH STOM 33JaYa JHHEHAHOr0 HPOIPAMMHPOBAHUA HMEET
TOYHOE pelleHde, KOTOpOe OJHOBPEMEeHHO SMABJMAETCA NpH-
OJImKeHHEM OTBETOM [UJIA HCXOMHOH HeJWHeHHO# B3amadyd.
Pasymeercs, TOYHOCTH TAaKOro OTBeTa Oyjmer Tem Bhoine, deM
TOYHee KPHUBAsg ANNPOKCEMADOBAHA JOMAHEIMH NPAMBIMO
JAHASAMA.

! HamoMHEM, 9TO (YHKIHEA Ha3KBAGTCA BHIOYKIOH, ecnd Aiaa ao6oi
oapel TOYK 1 B 2y @3 00JIaCTU ee OIpeeNeHHsa (KOTOpas Ipeamoia-
raeTcAa BHIOYKIOH) H JJad Bcex gmced A, 0 <C A < {1 Bumoassercs
mepaBencTBO f (Az1 + (1 — A) @) CAf (n) + (1— l.) f (z2) Tpadmk
Tago# QymknEmE msobpaxen Ha pme, 11.
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AnnpoxcEMands KpUBOH JHHAH HEKOTOPEIM THCJIOM JIO-
MaHHX HOPAMEX B paccMaTPHBaeMOd 3ajjave pasMeMEeHAA
DKOHOMHYECKH COOTBETCTBYeT 3aMeHe OJHOTO HeJHHEWHO
OHOHECHBAEMOTo ¢Hocof6a HPOHW3BOACTBA HPOAYKTA HA NAHHOM
Hpe[IPUATHA PAAOM CHOCOGOB HPOH3BOACTBA (craeMm, mep-
BOM THICAYH H3JENMii, BTOPO THCAYM | T. [.), eAmH006pasHO
ONHCHBAEMHX JHHEHHO, [0 ¢ PA3IUIHLIMA 3aTPaTaMH.

Y]

Pac 12
7 X

Ilonydaemuii opm pemeHWH TaKo# JIMHEAHO-HPOTPAMMHOHT 3a-
Aa9d IJIaH A OpefcTaBiasgeT npnﬁmm{elmoe pemeﬂne Heln-
HeifHO! 3ajadm. .

HyxHo mMeTs B BUAY, 9T0 H3JOMEHHHIH MeTOX HEOPH-
MEHMM ODPH OTCYTCTBHH YCJOBHA BHIOYKJIOCTA (YHKIHH.
B sToM ciyuae B HJaH MOKET HOHACTh, HAOPHMED, BHIOYCK
TpeTheidl THCAYA HUSENWid, a BHHOYCK HEPBHX JABYX THCAY
He momafieT B Hero. made roBops, uiaaH Oyfer HEpeaJbHKIM.
B cayuse BEOYKJIOCTH TAaKOT0 HE HPOHM30HWJET: BHIIYCK
OepBHIX THICAY W3fleJdmid Kak 0ojiee BHINOAHHE 06g3aT€IBHO
BodfileT B miaH. MH cgelajm »To saMedaHme, HOCKOJBKY,
K COKaJIeHWI0, THIOTE3a O BHIOYKJIOCTA (YHKOHA OYEHD
9acTO OKashBaeTcs HempaBoMepHoil. Jaa GoabmHHCTBA
BAJIOB HOPOH3BOACTBA 3aTpaThl Ha BHOYCK €JWHHANHK HOpO-
OYKOEAA OOKYHO YMEHBINAIOTCSA ¢ POCTOM HPOH3BOACTBEHHHIX
MomHOCTe#, T. e. ¢yHKmmA f; (¥;) MOHOTOHHO BO3PACTAIOT
® BOTHYTH — CHOBA o0mas 3ajlada HEJIWHEHHOTO HPOTpaM-
MHDOBAHHA.

O6pagmEMcsal Temepb K APYrOMY HAHPAaBICHHIO — HAXOK-
HeHAI0 HEOOXOAMMHX (mim HEOOXOJUMHX ® [OCTATOYHHIX)
YCIOBHH, KOTOPHM [OJKHH YAOBJETBOPATH KOODAMHATH
TOYKH, ABJIANMENHCA pemeHmeM 3aadd HeJwHeWHOTo Hpo-
rpamMmmpoBanusa. Hak Bcerma, uig miutiocTpanmum BrOepeM
OpPOCRHMANA CIyTaid.

Haiite maxkcumMyMm ¢ynxmmm

Z=f(Zy, Tay oo Ty)
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OpH YCJIOBHAX

(1) (Il' Tay v v oy In)EQ,
(2) g(xl’ xay---7»’€n)<1.

Beakoit Touke (24, 3, . . ., Z,) 3 MHOECTBA Q MOKHO
COHOCTAaBHTL /BA THCAA Z=f (zy, %y, .. .,2)m y = g (z,,
Zy, . . ., Zy). JIOONYCTAM JIA HPOCTOTH, YTO BCe MHOKECTBO
Q orobpaxkaercs TakmM 00pa3’oM B BHIHYKIOE MHOMECTBO Ha

z

2,
\ o
Y
[ \ Y
Puac. 13

mwiockocta YOZ (pumc. 13). IlomaTEO, 4TO pemenme mcxof-
HO#l 3a/laid TFeOMETPHYECKH mM300pa)kaeTcs TOYKOH Ha Ipa-
HAIE HOJYYEHHOTO BHOYKJIOTO MHOMKECTBa .

TToxaxcem, kKak HaliTm TpaEWYHHNE TOYKA MHOKECTBa S.
Ha nmockocrm YOZ uposenem upamyio az - by =c¢ n
CTaHEM HepeMemaTh ee HapaJieJbHO caMoil cebe mo Tex
OOp, OOKA OHA HE CTAHET KACATENBHOH- K BEIIYKJIOMY MHO-
mecTBy S. Toukm racaHmA COBHAJAOT ¢ TPAHWIHEIMH TO9-
KaMz MHO)kecTBa. Ecam mpopenars 3Ty OHEpanMio ¢ Ops-
MHMH BCEBO3MOM{HBIX HAIPABJEHH, TO YNaeTcsi NOJYIHTH
BCIO TpaHEDY MHOMecTBa S. IJompobyeM aHaamTEUecKm oXa-
PaKTepu30BaTh TOYKH KacaHmA. JIeTKO 3aMeTHTh, YTO HA
puc. 13 cpeam Bcex mpPAMBIX JAHHOTO HAHPABIEHHA OpAMAas
az -} by = ¢, ABAANMAACA KacaTeJbHOH K MHOMECTBY S,
o6najaeT TaKEM CBOHCTBOM — pacCTOAHHE OT HAaJajJa KOOp-
IOWHAT [0 KacaTeJpHOH HKCTPEMaJbHO HO CPAaBHEHUIO G pac-
CTOAHHAMH JI0 APYTHEX OPAMBIX 9TOT'0 HAOPaBJISHAA, EMEIOMEX
obmme Toukm ¢ S.

Tak Kak mpm ¢EKCHPOBAHHHX ¢ W b paccrosHMe OT HpA-
MOH [10 HaYajJa KOOPAHEHAT HPOHOPHUOHAJLHO ¢, OPEXOMMM K
cIefylomeid 3afade: MaKCEMH3HPOBATh BeIMIHHY az - by =
=af (x4, ..., )+ bg (z4,...,2,). Ilpg a0 Boz-
HOKAeT SKBHBAJICHTHAA 3aJadal MaKCHMH3MPOBATh BeJHYHHY
f(zgy.o.,20) + Mg (24, ...,2,), THe A= bfa. Takum 00-
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Pa30M HCXONHYIO SKCTPEMAJBHYIO 33/ady ¢ OTpaHWICHHEM
MO{HO CBECTH K KCTPEMaJbHON 3amaue, HO 0e3 OrpaHmYE-
HA# ©# OTHCKAHUIO ONHOT'O0 HapamMeTpa — MHOMHATENAA A
(DOHATHO, YTO AHAJOTHYHHIN HPHEM MOXET OHTH HMCHOJB30-
BAH M HpH HAJWIWE HECKOJbKAX OTpaHWYeHWi). BHOBp HO-
cTpoeHHAasA (QYHKIUA Ha3HBaeTca @Pywkyuel Jazpansca, Be-
JF9AHA A HOCHT HAa3BaHWe MHoXcumean Jlazpauyca, a caM
dpomecc CBefeHAA YCJAOBHON BKCTPEMAabHOI 3aadd K Oes-
YCIOBHON 3amade ecThb Memode Mmuoxcumenels Jazpauca.

Muoxxareas Jlarpamka mMeeT mpo3pavHHil dKOHOMHYEC-
k@it cmuca. Ecam wmop f (24, ..., 2, ODOHEMATh «I0XOMY,
COOTBETCTBYIOMUA Haany (24, Z,...,Z,),amod g (Zy, Zs, ...
... ,T,) — CEBIEDKA PECYpCar, COOTBETCTBYOMEE TOMY
JKe HJIaHy, TO BeJHIMHA A HMeeT CMHICA IeHH (OmeHKH) STOT0
pecypca. MoxkHO 0Ka3aTh, 9TO €CIE PAECMATPHBAThH BKCTpe-
MyM OpH HepeMeHHOM OorpaHwdeHwmnm (g < m), TO HPOU3BOJ-
Hafl 9KCTPEMAJBHOTO 3HAYeHHA QYHEKOUWA f mO Beamdwmne
OTPAaHHYCHAA C TOYHOCTBIO [0 3HAKA DPABHA MHOMKHTENIO
Jlarpamxa. Wmage roBopsa, MHOMumTeanr Jlarpamxa xapax-
Tepu3yeT CKOPOCTh W3MEHEHHA 9KCTPEMAJbHOTO  3HaTe-
HEA TeJ1eBoii QYHKIUA B BABECHMOCTH OT PaaMepa pecypea. ITa
BeJWYEHA HOCHT HA3BAHWE MAPZUHAALHOU OYEHKU.

IlepeiineM & onmcammio o0me#l 3amaum HeamHEHHOTO
OpPOrpaMMUpPOBaHHAA.

Haiira

max f (Ty, g, « .+ Ty)
OpH YCAOBHAX
N gi (T, .. 2)>20,i=1,2,..., m,
z; >0, j=1,2,...,n.
IToerpomM naa sroit samawm ¢ymkmmo Jlarpamsa
L(z,N)=L(x), Zg, s Tpy Apy e -y A
m

m) =

=f @ -ee @) + DML (21r . ., Tn)

=]

Moskro 7IOKasaTh, 9TO BEKTOD % ABJAETCA pENICHHEM 3a-

fam TOTMa, KOTJa CYImECTBYeT TAKOi BEKTOp A, C HEOTpH-
NaTeJsHHMN KOMIOHOHTAMHM, 49TO CHPaBeIMBH HEPaBEHCTBA

2 LEW)<LE NV<LE
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OpH BCeX JONYCTHEMHX BEKTOPAaX Z W HEOTPHEATEJbHHX BEK-
tTopax A. Ilapa BexTopoB (Z, A) Ha3HBaeTCA B TOM Caydae
cednosoli mouroli ¢ymrmumm L (z, A). Taxoe wiomagmaoe»
Ha3BaHOe CBABAHO C TeM, 4To rpadmdueckm (cm. pme. 14)
¢yarmma L (z, A) B OKpecTHOCTH TO4KH (%, A) BHIIALET
momoGHO cemay. 3HAYEHHE 9TOM TOYKH OYeHb Beamxo. (OHA
o6ierdyaeT HOMCK MAKCEMYMA nejeBoil QYHKnuWE HedwHeHHON
3aa9H.

Mexny pemenmeM o6mei safaum HeJIEHEHAHOT0 HPO-
rPaMMHDOBAHAA | CejioBoH  Toukoil  Gymkmma  Jlar-
paEKa CYMECTBYeT TeCHasA CBA3b. Itns masecrHOrO oOH-
TEMAaJBHOTO BEKTOpa £ MOKHO HPH HEKOTOPHX eCTeCTBeH-
HHIX HPeuoJI0/KeHAAX pofo0path TaKo#l BEKTOP A, 9TOOH
mapa BEKTOpoB (Z, 7») ABAANACH CeNJIOBOf ToUKOU (IJYHRHKH
L (z, A). 9Tor $akT yTBeppmaercs H3BECTHOH TeopeMoil
Hyma n Taxxepa: BexTop Z ABJIAETCA OOTEMAJIBHEIM B€-
KTOPOM HeJHMHe#HOW 3amadym- TOrfa ® TOJBKO TOIAa,
KOTZa CymecTByeT Takoii Bextop A > 0, wro mapa (Z,
M) ects cegmoBam Touka Gymkmum L (¢, A). 3maumT,
BMECTO0 TOro, 9rofH cCoenquaJpHO pemaTh 3amady HeIH-
HEHHOTO . DPOrPAMMHPOBAHUA, MOKHO (410  3a49aCTYyIO
Opome) HCKaTh CeJIoBylo Touky Gymrnmm. Jlarpamka
L (z, ). 3mam ee, Mu bymeM 3HaTh W pemeHme 3ajadd i.
He Gymem yromaaTr unTaTesiefi-BKOHOMHUCTOB MIOKAasaTelb-

-~

Tor ¢akr, 4TO BCAKYI0 3afady HeJMHEHHOr0 NPOrpaMMupoBABAA
MOKHO CBeCTH K 3a[aue HMOHCKA Ce[IOBOM TOYKE cOOTBeTeTBYMOMmEeR
PyEknma JlarpaEma, mO3BOJAET TAK/Ke NPOBePHTh HA OHTAMAJDb-
HOCTb K&KAHH JONYCTEMHEA IIaH Z HelnHeNHOH 3a[IATH: eCiH y/acTes
Oy Hero HAalTH TakoH BeKTOR %> 0, aro napa (z, 7».) ABIAETCA Cell-
T0BOH TouKOH yrKumn L (2, A), TO niaH Z ONTHMAJIEH; eclIH TaROro

BeKTOpa A > 0 He cymecTByer, TO INIAH He ONTEMAJEH.
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CTBOM 5TOro (pakTa, a OTPAHEIAMCH €r0 HKOHOMHIECKON HH-
TepupeTanuei.

OrpaEmueHnsa o0meil 3afa9d HeJAWMHEHROro HOPOTPAMMH-
poBaHMA OYEeHb JaCTO HMEIOT TAKOW BH:

g'l(xls--"xn)=ai_(Pi($11"-1 zn)>0ai=1121---a m.

MocrogmEnit BexTOp ¢ = (ay, @y . . ., @p) MOMET HHTEp-
OpETHPOBATHCA KAaK HAIWYAG HPOM3BOACTBEHHKX PECypCOB,
a QYHKOHEE @; — KaK 3aTpaThl STHX pecypcoB HpH BHOpaH-
HOM mJaHe z = (Zy, . . . ,&5). TarmM o0pasoM, BeJIWYEHA
g (x4, ..., Tp) C®KOHOMHYECKOA TOYKH BDEHHAA O03HATAET
KOJMIECTBO HEMCHOJB30BAHHOTO i-T0 pecypca OpH BRGpaH-
HOM HpPOW3BOACTBEHHOM mJaHe 2 = (24, . .. ,Z,). OyEKNEA
f (zy, . . ., z,) BHpaXKaeT noxon HpefUpPAATAA, COOTBETCTBYIO-
myEi# mjIaHy Zz.

Oyrrgmo Jlarpamia B 5Toil 3ajave MOXKXHO HHTePIPeTH-
POBATh KaK NeHHOCTHOE BRPaykeHHe Pe3yJbTaTa OpOH3BoACTBa,
COCTOAMEro B HOJYYEHWH [O0XOfa W COXPARCHUAHW HEWCHOJIL30-
BAaHHKIX PeCypcoOB, a MHOMKHTeN™ Jlarpamua ABIAIOTCA 31eCh
OIEHKAMY eNWHAINK HEWCOOAL30BAHHHX PECYPCOB Ppa3HHX
BH/I0OB. OKOHOMHYECKHH CMHCJ CeIJ0BOA TOUKE y PyHKDEH
JlarpaE:ka COCTOMT B TOM, 9T0 MEXAY ONCHKAaMH, NneHaMHA
HMEIOIMEXCA PecypCcOB W BEJIWIHHON JOXOla MMEEeTCA pPaBHO-
BeCHe, OTKJIOHATHCA OT KOTOPOr0 He BHTOAHO HA HpH
yUpaBIeHAW HPOHWSBOJCTBEHHKIM  HPONECCOM, HHE IpH
Ha3HA9eHUN IeHH Ha PECYPCHL.

IIpmBeneM eme oaHy 5KOHOMHYECKYIO 3afady, KoTopas
CBOATCA K 3afave HEJIWHEHHOro mporpamMMupoBamma. [lma-
HAPYA HoTpebieHHe, HEPEKO HPHXOAWTCA HMCHOIL30BaTh
OyHKITIO, BHpa)Kalomyo o0beM cmpoca Ha HEKOTOPH#E Hpo-
MYKT B BaBHCHMOCTHE OT ero meHW. Tak Kak OpW 3HATHTENb-
HOM CHIDKEHWH IeHW CHPOC YBeIUYHABAETCA B MeHBIIEH CTe-
HeHM, OYEBHIHO, 4TO »Ta QYHKNHUA HeaAwWHelHa, Ecam tpe-
Oyercsi pacCYHTATh HJIAH OPOH3BOACTBA HPOAYKTa M CBA3AH-
HEle ¢ HEM IeHh TaKuM o0pasoM, 9ro0n o6meM moTpebaeHms
GBLT COFJIACOBAaH C oTHME HeHAMH, a sd(eKT oT HPOW3BOACTBA
¥ HOoTpeGieHAA HPONYKTA NOCTAT MaKCHMyMa, To HofoGHas
OOCTAHOBKA HpPHBEJleT K THOMTHOHN 3anade HeJIMHEAHOro Hpo-
TPaMMADOBAHNA.

WHTepecHO CPAaBHATHL DPOJb ONEHOK B 3afavax JHHEHHOTO
¥ HeJWHEHHOro HpOrpaMMUpoBaHuA. B ammeiiHoM Oporpam-
¥HPOBAaHEH ONEHKHW ONTHMAJbHOTO IJaHA 061afal0T TeM
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CBOMCTBOM, 4TO HCYHCJIEHHHE IO HHUM 3ATPATH COBIANAIOT C
oneHKo# momygaeMoro «3ddexrar. Wmawe oberomt neao B
HeawHeHOM mnporpammumpoBammm. Heo6xopmmoe yciaoBme
MOCTIMKEHASA ONTHMYMa COCTOHMT 37leCh B DPaBeHCTBe JWINb
OPHEPOCTHHX, NuPPEePeHITAILHNX 3aTPAT B «MAPTEHAIBHOTO
(mpemensHOrO) 3dPerTan. SHAHWE ITHX BEIHIAH MMO3BOJIAET
OIpEeNeNuTh, ABIAKTCA JU KeAaTeIbHRMHA Te¢ RN HHHE W3-
MeHEHHWs IUIaHA, 9To 0C0GeHHO BaykHO npHW amaitmse dhdex-
THEBHOCTH OT/EIbHHX MEeDONPHATHA ¢ TOYKE 3PEHAsA HAPOJHO-
xo3afcTBeHHEHX 3anad. OnHaKo [BOHCTBEHHOE pemeHHe,
OflHOBDEMEHHO YCTAHABIMBAWINEGe W ONTAMAJIbHHEE B3aTPATH
¥ OOTHMAILHHE [10X0f, B HEeIWHEHHOM OPOTDPaMMUPOBAHUH
He JoctAraerca. Hampmmep, B 3afade pasMelieHWs, IPHBe-
MleEHOH B Hagyale 9Toro maparpada, mpm HeamHe#Ho# (Bor-
HyTo#) pYHKOHA 3aTPaT ONEHKA OPOJYKTA MOMKET OKA3aThCsA
HWKEe CPENEWX 3aTpaT Ha eIEEHNIY HPOAYKTa. PekoMeHKyeM
YATATENI0 BEPHYTHCA K 3TOH SKOHOMHIECKOHX HHTEpPIpETANHH
HmoCJIe TOro, Kak mM Oyner mpodreHa maATad IJIaBa.

Hecmorpa ma Gonpmme TPYAHOCTH, CBA3AHHHE C peme-
HWEM 3afad HeamHeHiHOTO mpOrpaMMEPOBAHWSA, B HacToAlee
BPeMA WHTGHCHBHO Befercsi paboTa mo CO3NAHHI HOBHX T
COBEDIMICHCTBOBAHMIO YK€ HM3BECTHRIX METO/lOB MX DelleHWA.
910 pesyabrar Goabmo# NIPAKTEIECKOR Ba)KHOCTH 3afad
TAKOT'0 THOA, HX aKTyaJbHOCTH.

3 UEJOYHCJIEHHOE NINIPOTPAMMHPOBAHHE

3amada 0 pasMemeHMH NPOM3BOACTBA y/Ke He O(HH pa3 MC-
mONb80BANIACH B 9T0H KHATE JJIA DAa3bACHEHAA MeTON0B
MaTeMaTAYeCKOro mporpaMMumpoBaHdsa. IloskcmayaTEpyeM
ee eme pa3. PaccMorpmMm HefGonbmyio, HO BeChMa CyIMECTBEH-
HyI0 MOAMPHKALNMIO 3TOM 3a4adH.

IMTycrs mmeercs n myEKTOB A, Ay, . . ., Ap, B KOTOPHX
MOTyT OHTH pasMelieHH OPeNUPHATEA, BHIYCKAOO{AE OI-
pefeseHHEH npoAYKT. IIpOWM3BO/CTBEHHKNE MOINIHOCTH STHX
OpPEIUPHATAR 2; MOT'YT UPHHHEMATL JHMb KOHEYHOE MHO-
AeCTBO 3HaueHWH, Hampumep 1, 2, 3 KoHBeHepHHe JHMHAH,
5, 7, 8 opEoTEOHEHX arperatoB (meueit, Kotios) u T. u. Cob-
CTBEHHO, 9YHCJO 3TAX MOI[HOCTEH He TOJABKO KOHEYIHO, HO
0HO He MOXeT OwThb apoGmHnM. HHave rosops, mpoM3BOHCT-
BeHHHEe MOMHOCTH HOPWHAMAIT OUpefeleHHHE MeA0TACHCH-
Hhle 3HaYeHWA (TOUHee, KparHHe HeKoTopo# enmmmme). Jas
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KQOMoro OyHKTA W3BECTHA 3aBECHMOCTD LPOH3BOJCTBEHHHX
3aTpaT OT BHIyCKa, T. e. ¢ymrmEa f; (z;). B memax ympo-
menma OyaeM CIETaTh ee JdHWHeHHO#, T. e. [ (2;) = Cix;.
Kpome Toro, 3ajaHK m HOYHKTOB HOTpPeCIeHHA 3TOr0 LpO-
AyKra ¢ obbeMaMum HoTpe0NeHdsi, PABHKMHE COOTBETCTBEHHO
B, B,, ..., B,, aTakike MaTpUNa TPAHCHODPTHHX 3aTpaT
¢ smeMeHTaMm# C;;. 3ajada, Kak W paHbme, COCTOMT B Pas-
MemeHRM OpeIPHUATHIL, OHpefeleHNA WX IPOH3BOJCTBEH-
HHX MOMHOCTeH W OpraHW3AnHM HepeBO30K TAaKHM o6pasoM,
qro0n CyMMAapHEIe 3aTpPaTh IO HPOE3BOACTBY W TPAHCHOP-
THAPOBKe, ORIM MWHWMAJTbHRIMH.

OGosznagas wepe3 z; o0BEM HPOAYKTa, HPOHE3BOAEMOTO
B i-M OyHKTe, & Z;; — KOJIHWYECTBO LPO/IYKTa, HEPeBO3HMOE
u3 A; B B;y npuXonEM K clenylomei 3agade.

Hairrm

n - (cymMapHRIe 3aTpaTH IO
min | €z, 4 D) Cijz;;{ UPOE3BOACTBY ¥ TPAHCIOD-
i,i

=1 THPOBKE)
OpH yCIOBHEAX
1) -z;>0 (mepeBo3ATCA HEOTPHIATENHHKE
KONWIeCTBA HPONYKTA);
m
o
2) z; =2' z;; (UOpOU3BefleHHOE KONMIECTBO HPO-
=1 AYKTa HOMHOCTHIO [ OCTABAAETCA
motpeburensam);
n
3) 2 z;; > B; (kawani# OyEKT moTpebiemms mo-
=1 Ay1aer OPOAYKT B 00beMe, He MeHb-

meM 3aJaHHOTO);

(4) z; — OpPHHAMAeT B33JaHHEE IEeI0YdCHIe-
HHHe 3HAa4YeHHA 1.

1 TIpa pemeHEE OPAKTHYECKAX BONPOCOB OCOBEHHO YacTO BOBHHKAT
TAKEEe B8ajayd DEI0YHCAEHHOr0 NIPOrPaMMHDOBAHESH, B KOTOPHX
mepeMeHHH® NPHEAMAIT JHIb ABAa 3HAYEHHs: HYJIb H eAHHALA.
IKOHOMHYOCKH BTO 03HAYAET, UTO TO HJIH HHO® BO3MOKHOE DPEINEHH®
UPHHEMAeTCA HIAH oTBepraercs HampmMep, CTPOHTL HJIH He CTPOHTH
JoMHY, TpEOGpeTaTh MJIH He OpHOGpeTaTh MAmEHY H T. I
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3amayd, B KOTOPHX HMEIOTCA OrpaHm4eHHA Tuua (4) wim
cBofiAIMUecA K HEM, NOJYYHJIH HA3BaHHE 337ad [eJOYHCIEH-
HoTo mporpammumposaHmsa. Mx orTamgaer oT amHelHO-TpO-
TPaMMHHRX Mojesieil, KazajJoch O, cymmil mycTAk — fgo6as-
nepume ycaosma (4). Ho m3-3a Takoro «mycTaAka» OpH pelre-
HAM NOfl00HEIX 3a7ad BO3HAKAIOT Goapmuae TpyAnocTH. [eao
B TOM, 9TO ONTHMAaJbHOE DPeIeHde B pToM CJaydae He oO0f-
3aTeJbHO HAXOJHTCA B OfHOH M3 BepIIAH MHOTOIPAaHHWKA,
safgaBaemoro ycaoBuaMe (1) — (3), ®m oOwYHEE MeTOTH
JAHeHOTO TPOrPaMMEPOBAHWA, HCHOOJIB3YIOMEE 5To 0GCTO-
ATeAbCTBO, OKA3HBAIOTCA OECCHIBHHMHE TPH pemeHdd 3a-
7ad [eJ0YHCIEHHOr0 IPOrpaMMEPOBAHMAA.

Paspa6otan, ognaxo, pAA CHeNHANBHWX METOAOB, NpPH-
TOZHKX HMEHHO AJA TaKoro Kiacca 3afgad. Ilpocrefimmi m
HamMeHee TOYHHI M3 HHX COCTOMT B peNIeHHH JHHEHHOR
safjaq® ¢ orpammuermaME (1)—(3) Z mocaemynommM oxpyr-
JeHHEeM pe3yAbTaTOB TaK, 9YTOOK OHM YHZOBJIGTBOPAIE H
yeaopmio (4). Tounmit Meron, Jaomuil oNTHEMajJbHOE pelle-
HHe I(eJOYACICHHON B3aJadH, BIEPBHe ORI IpPeTIOMKER
aMepEKancKEM MaTeMaTEroM P. TIomopm,

Mu orpammuEMcA 37ech TOAPOCHHM M3JI03EHHEM HIOHM
xemoda I'omopu, e ocTanaBiImBasgch Ha (opMaJbHOM OMmH-
CcaEME aaropEOMOB.

Tak xKaxk 3ajaga HeJOYHCAEHHOr0 NPOTPAMMEDPOBAHHA OT-
JmEgaeTcA 0T OOKYHON 3afaYl JAHHEHAHOT0 TPOrPaMMHEPOBA-
HAA TOJABKO YCJIOBHeM (4), TO eCTECTBEHHO IOMEITATHCHA XOTb
Kak-aabyab HCIOJB30BATh MJA €€ pelmeHHAsA XOopomo pas-
pabotanHNil ammapar JmMHeiHOro NporpammmpoBaHmsa. Tax
® mocTynuM. Pemmm 3amady JMHe#AHOr0 IpOrpaMMHPOBAHEA
Ge3 ycaosmsa (4). Ecam oxaxcercs, 9To B ONTEMAJIBHOM IUIAHE
BeJMYEHK ; NPHHEMAIOT [EI0YHCJIEHHHE 3HAaYeHHs, TO
HCXOfHAA 33/j]ada pemeHa — YCJHOBHe (4) BHIOJHMIOCH
aBTOMATHYECKH.

Onnako CTOAh NpPHATHOe COOKRTHe IPOHMCXORHT KpaitHe
PeiKo — OOWYHO BEJIHMYAHW Z; He NPUHEMAIOT LeJOYHCIeH-
HWX 3nadenmii. UroOW Jydme MOHATE CYTh Jeda, oGpaTEMCHA
K HaraamgHod mamioctpanu®. [[as mpocToTm OymeM ToBo-
PHTH 0 WJIOCKOM CAydae (fBe mepeMEHHWX), XOTA BCe pac-
CY)KJeHHA COXPAHAKT CALY M JifA Jio0oro Y@CIa IepeMeH-
BuX. Orpanmuenma (1)—(3) ompemeasnT Ha IIOCKOC1H He-
KOTOPH# MHOTOYroJbHHK (J, B BepmmEHe P KOTOpOro, €cim
HeT ycaopda (4), JOCTHTaeTcd MHHAMYM NeleBOM (yHKIEH.
BHYTpDE 3TOr0 MHOTOYrOJbLHAKA M HAa €ro I'DAHEIE BMEETCH
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KOHETHOE MHOMecTBO TodeKk R (Ha pmc. 15 omm oGo3HaueHH
KPYOUKaMH), KOTOPHIM COOTBETCTBYIOT HJAHK ¢ IEJI0YHC-
JeHHHMHA 3HAaYeHUAMH [epEeMeHHRIX.

Has panpBeiimero HaM HoTpeGyercsi BBECTH HECKOIBKO
ompenenenmit, MuoskectBo R’ aBasercA BRIOYKIOH 060109-
Kol MHOMecTBa R, eCIMm OHO COCTOMT W3 BCEBOBMOMCHMX
BEOIYKJIKX JMHeHHWX KoMOMHAnW# Touek MHOMKecTBA R.
OnopruM naahom 3afaudm IMHEHHOTO HpPOTPAMMHpOBAHHS

Prc. 15

{

HABHBAETCA TAKOMW HJIAH, KOTOPHWA TeOMeTPHIeCKE m3006pa-
JKAeTc KpaiHedl TOYKOH MHOTOTPDAHHMKA MOOYCTEMHX IJa-
HOoB. Te cmocoGni, KOoTOpHeE HCHOAB3YIOTCA B OHOPHOM ILIaHE
¢ HeHYJIeBOH WHTEHCHBHOCTBIO, oOpasylor 6asuc orophozo
niaHa, a COOTBOTCTBYIOMEE HepeMeHHHE (KOOPAZHATH HJia-
Ha) HA3HWBAOTCA Oa3UCHBMU nepemeHnumu. EcrecrBeHHO,
OCTANBHE® HePeMeHHHE HA3HBAOTCA HeGA3HCHHMA.

CpaBHHTEIBHO JIEFKO HOKa3aTh, 9TO BCAKHH OHTHMAIIb-
HH# OHOpPHHH IJaH 33[a9¥ JWHEHHOTO .POr'paMMHEDPOBAHMS,
paccMarpEBaeMod Ha MHOMkecTBe R’, sABIgerca TaKKe on-
THEMAJbHEM OHODHEIM HJIAHOM TOH jKe 3ajadd, HO paccMar-
pEBaeMo#l Ha pmECKpeTHOM MHOMecTBe R. Mcexopa ma aroro
YTBepKAeHEA Bpofe GH MOMHO HPEJJIOMHUTH TAKOM cmocob
PellleEAs1 33Ja9A IEeJ0YHCIEHHOT0 HPOTPaMMHEPOBAHMA: a) OH-
PenendTs MHOMECTBO R meahX TO9eK MHOTOYTOJBHAKA Orpa-
EndeHni (; 6) o6pasoBarhb ero JIMHeHHYI0 BHOYKIYIO 060104-
Ky R'; B) Ha MHOMtecTBe R’ pemurh 3agady JMHEHHOrO HPO-
IpaMMupPoOBaHAA Ge3 YCIOBHA LeN0YUCIeHHOCTH. lloqydenHOE
pemenwe m Oymer ABIATBCA pelleHHEM NOCTaBJIEeHHON Ba-
maud.

Ilpenmosenand comoco6 Xopomr BCeM, KpoMe OJHOIO —
Hems8BeCTHH >(PdeKTHBHEE anropmdMbl HOCTPOEHHS MHOMEe-
crBa R’. W aror egmHCTBeHHHH (aKT JMmaer DpaKTAYecKoH
LEeHHOCTA BeCh CHOCOG, HOCKOJBKY ONHMCATH MHOMeCTBO R’
He MeHee TPYAHO, 9YeM DEIMATh HCXOAHYIO NeI0YHCIEHHYIO
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sagazy. CienoBaTennHo, HALO HMCKATh HMHOW UYTh pemeHUA
sagaym. HempHrogamit cnoco® COCTOAN B TOM, 9TO MK IHITAa-
JHCH ¢pasy OTOPOCHTH MHOTO ¢HEHY>KHEIX» TOYeK M3 MHOTO-
yroabemka Q (Bce, Kotopme He BxogaAT B R’). IlompoGyem
Temepb CHeJaTh TO JKe caMoe, HO IOCTEUEHHO.

3aMeHMM pemeHHe MCXOXHOM IEAOYHMCIECHHON 3a7a4d JIH-
HEAHOTO HPOTPAMMHMPOBAHAS HA MHOTOYFOIABHAKS () pemenHmeM
PAxa 3a4ad JAHEHHOT0 HPOrPAMMHDOBAHWS HA MHOTOYTOMb-
mKax Q,, Qg Q... 3necs @ = (. MHOTOYTOABEAKE 3TH
TAKOBH, YTO MHOKECTBO II€/IHX TOYEK B HHX OJHO H TO IKe.
Taxum 006pasoM, MOHATHO, YTO €CJAHM OOTHMAJbLHHM IIAH 38-
fiaud JMHEHHOrO HPOTPAMMMpPOBAHAA HA MHOrOYroabHEKE (),
YAOBIETBOPAST YCJIOBHIO IEIOYTACICHHOCTH, TO OH ABIAETCA
M OOTEMAJBbHKM IelOYHMCICHHKM IJAHOM HMCXOLHOH 3ajavH.
Ilponecc pemermss HA 5TOM 3aKAHIABAGTCA. BECHH Ke HA
MHOTOYTOJbHEKe (J; ONTHMANBEHN HJaH HE YNOBJIETBOPAET
YCJIOBHIO TEIOYMCIEHHOCTHE, TO HPOMCXOKHET mepexof K (Qgiy
myreM foGaBieRAA OLHOTO nPAsUAbHOoz0 omceeverus (Ha puc. 15
opamas AB). 3To BHOBb H00aBIEHHOE HEPABEHCTBO Ta-
PAHTHApPYET, YTO ONTAMAJBLHKN HJaH, B KOTOPOM He BHIIOJ-
HAJOCH YCJOBHE LeM0YMCICHHOCTH, 3aBeIOMO He Oyner paske
AONYCTHMEHM IJAHOM B HoCAeAylommx sagadax. Hy, a MHo-
/MECTBA NEMHX TOYEK TO HEPABEHCTBO He cyKaer. VHnME
CI0OBAMH, HPABWILHHE OTCEYeHWs HO3BOJAAWT BHOpacHBarh
38BOROMO HEHY)KHHE TOYKE MHOTOYTOIBHEKA OTIPAHMYCHWH,
He TePAA OPH 5TOM HY)KHWX TO4eK. TaKad HAes H JEKHT B
ocHOBe MeTofa ['omopm. EMy yranock mpeplioRETh aiaropud-
MEYeCKAH OPONECC HOCTPOeHAs HPABHIBHHX OTCOYeHMN, He
HCOONBL3YIOIMEA HA PHCYHKA, HW KAKAX-IRO0 XpyrEx HHTY-
HTHBHHX coo0pakeHmit, 9To cpenano OH ero HeNpPUrofH KM
ANA pemeHHs MHOTOMEDHHX 3ajad. HKpaTko omHmmeM 3ToT
aaropudm.

ITycrs TpeGyeTcsi HAWTH MAKCHMYM BOJWYAHEH

n
Loy = 205:‘5
J=1
OpHE yCAOBEAX

Zalfﬁ' =b

j=1
z; >0, z; — nenoe 4@CIO,
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O6osHauEM dYepe3 & ONTHMAILHHE ONOPHHHE NNaH 3TOH
samaun. [lenesyio YHKOMIO 7, B BCe IEPEMEHHEIE T, Ty, L, ..., Ty
MOKHO BHDasHTh depe3 Heba3mCHbie  HEepeMeHHHE

z; (] &= M), KoTOpHe COOTBETCTBYIOT 3TOMY ONTHMAJBHOMY
anagy

z; =+ Z z;5(z5),fi = 0,1,..., n
=M

BBeneM o6osHageHHe
{SE} =r— [17],

rae [z] — menas wacts wmcna z. TlomatHo, wro {z} mpen-
craBasger coboil gpobHYI0 YacTh YHCaa .

9T0 moHATAe HCOONB3YeTCA NJIA HOCTPOCHAA NPABHEIBHEIX
OTCeUeHMHE HA OCHOBE CIELYIONero YTBePKJeHHA: ecld IJIaH
He YAOBIETBOPSieT YCIOBHIO HeJOYHCIEHHOCTH, TO YCIEOBHE

—{@i} + D (—{@i)) (—z) >0
=M

ompejiesiieT OpaBUJIbHOE OTcedenme. IlocaemoBarenbHOe HO-
0aBieHMe OPAaBEIBHHIX OTCEYCHMHM K HMCXOJHOM 3ajade IO-
3BOJIAET NOCTPOUTHh YNOMUHABINHECH pPaHee MHOTOYTOJbHAKH
Q4 @2, Qg,... P. ToMopE 70Ka3an KOHEYIHOCTH TAKOTO AJIT0-
pudma.

HecMoTpsas Ha BCIO CBOIO TOYHOCTH, PACCMOTPEHHHIA Me-
TOJ EMeeT JOBOJBHO OTPAHAICHHYIO NPAKTHIECKYIO [EHHOCTD.
Yumeao mepexofioB TAK BeJHMKO, YTO C er0 MOMOMIBIO, Aaske HC-
OOAB3YSA CaMyl0 COBPEMEHHYI0 BHIYHUCIMTEALHYI0 TOXHHKY,
yhaercsl pemarb TOJBKO Te 3a[auM, KOTOPHeE HMeEIT HeGoab-
0o 06BeM.

ITosToMy ans pemeEmsa 3aad NEIOYACICHHOTO HpPOrpaM-
MEDOBAHHAS HEPeTKO NPAMEHAIOTCA MEmodbi KOMOUKAMOPHOZO
anaausa. OcTaHOBEMCA 37ech HA ONHOM H3 HAX — METOJe
BeTBedl m rpaEmy. VI3nosKEM ero mpMMeHHTENLHO K 0O0mei
safade AUCKPETHOr0 OPOrPaMMHPOBAHMA.

Haiita

max f (z)
OpHE yCIAOBHE
zEG,
rae G — HEKOTOPOe KOHETHOE MHOKECTBO.
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Jas Toro 9robH NOHATH HAEH METOJA B IMCTOM BHje, HA
MHHYTKY OTBJedeMCA OT BCAKOH MATeMAaTHKA H PAacCMOTPHEM
Taxkyo cETyanmo. W3BecTHO, 9TO B Memke ¢ MOHETaMH OfH-
HaKOBOTO [IOCTOMHCTBA HMeeTcsi OfHA (aibmmBasg MOHETA,
otamyamomagca 66apmuM BecoM. Kax oTHCKaTh ¢anpmusyio
MoHeTY? MokHO, KOHETHO, B3BEIIMBATh ORHY 3a [APYTOH Bce
mometn. Ho 3To ouens pgoaroe pgemo. Jlyume cpenaTs Tak.
PaspgennM copepskEMoe Memxa Ha JBe PAaBHEE 9aCTH M KayK-
Ay B3BecHmM, 3aTeM 0osiee TH)KeNyH YaCTh CHOBA PasfielHEM
nomonaM # OyfeM JeACTBOBATL aHAJOTHIHHM 006pa3oM, mOKa
He foGepeMca 0 ¢anpmABOd MoHETH. Takos o cyTH mpHEH-
OEO MeTOfla BeTBed H TPAHMAI: jeJeHAe MeImKa — BeTBJe-
HHUe, B3BENHBAHHE KAMKJOH 9acTE — oOpefesieHde COOTBET-
CTBYWHAX TDAaHHN,.

IlepefineM Kk ¢opManpHOMY H3JIOKEHHI0 3TOTO MeTOAa.
Bo MHOrEX 3ajauyax OKa3HBAeTCA BO3MOKHEIM OIPEJeJHTh
TOYHYI0 BEPXHIOW Tpamany ¢ysxkuma f (zr) Ha MHOMKeCTBe
Bcex mianoB G. OGoszmaumm ee a (G),T. e. f (z) << a (G) v G.
IIpomssexeM pasbmeEme G Ha HECKOJBKO HEIEPECEKAIOIM{AX-

ca mogMHOMKeCTB Gy, Gy, . .., G, — BerBienme. Ha Kaxk-
JOM H3 STHX IOJMHOKECTB OLEHEM cBepXy (QyHKIEW, T. e.
onpenenuy amcaa o (Gy), @ (Gy), . . ., & (Gy). Ecnm mpa sTom

yraeTca HAWTH HEKOTOPHHA ninaH I & G, gid KOTOPOTO BHI-
OONHAKTCA YCIOBHAA

f(@)=a(G)>a(G), i=1,2,...,k,

TO, KaK fABCTBYeT W3 CMEICJIA ONEHOK, £ — ONTHMAJbHELA
nnaH HCXOofHOH 3afaud. Ecnm Takoi mnaH He o0HApYyskeH,
mpofioJyKaeM mpomece pas0meHEdMs, HaYHHAsA €ro ¢ MOJAMHO-
JKEeCTBA ¢ CaMO# BHRICOKOH OmeHKo# H T. 1. [locKoapky MHO-
JKECTBO BCeX IUIAHOB KOHEYHO, TO B KOHIE KOHIOB ONOTH-
MaJbHHHA mnam OyjeT Haijes.

IToxaskeM OmpHMeHeHME 3TOTO MeTORA K pENEeHHI0 KOH-
KpeTHHX 3apmad. Hak Bcerga, pacCMOTpEM 09eHb OpPOCTOH
OpEMeD.

Haiita

max {8z, + 6zy}
OpE YCIAOBHEAX

1) 3z, + Sz, << 11,
(2) 4ry + 2, <8,
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3) >0, 2, >0,
(4) z, — menoe.

Haiitem omeHKY CBepXy HeseBod OYHKOUH HA MHOKECT-
Be mJaHOB, ompeneigemoM ycaosmamm (1)—(4). dro xerko
CHesaTh, OTKA3aBIACH BPEMEHHO OT ycaoBHaA (4). Muoro-
JTONBHEK, 3ajamHbE ycnosmam: (1)—(3), Ha pme. 16 3za-
MTPHEXOBAH.

%

-1,
(04 = (2917;20/17)

Pmc. 16
~ < X,
(13,00

Kak yxe rosopmiocs, MakCAMYM JHHeHHOH ¢yEKOWH
JOCTATAETCA B OGHOW M3 BepIIAH MHOTOYTOJbHAKA OTpa-
Ewgyennid. KoopAmHATH HMX HAXOJATCA OYTeM pPEMEHAST COB-
MECTHO COOTBETCTBYOIIMX ypasHemmid npamux. CpasHmsas
3HAYCHHA [eJeBod (QYHKNHE B BepmMEHAX MHOTOYTOJBHHKA
OTPaHMYCHAH, YCTAHABIMBAEM, UTO MAKCHMYM JOCTHETAETCS
B touke (29/17; 20/17) m, crano Gwrs,

w(G) = 8-29/17 + 6-20/17 = 352/17 = 20 12/17.

IlomsiTHO, 9TO He cymecTBYeT miIaHA, YZOBJETBODPSIONETO
ycaosmo (4), Ha KoTopoM OH 3Ta ONEHKA AOCTHTAJACh.
ITosTomy pasbmBaeM MHOKECTBO JONYCTAMHX naaHoB G Ha
ABe JAacTH: OfHA H3 HHEX — G, COJEPKAT Te JONyCTHMEE
IJaEH, ¥ KOTOPHX Z, << 1, Bo BTOpYyi0 — G, BXOHAT Aomyc-
TEMHe NJAHH ¢ Z, > 2. Baykuo oTMeTHETH, YTO OPH 3TOM HE
OOTePAHO HA OfHOTO JONYCTHMOTO MJAHA.

OnpegennM OmeHKA meNeBod (YHKOEHA HA TAKAX MHO-
’KecTBax. [lna 3TOro mpHiercsA PEIMHTh ABE 3aKadd JHHEH-
HOTO OPOrPaMMHUPOBAHHA.

3amaga 1 3agaga 2
Hairrr Haiite
max {831 + 612} max {811 + 61:3}
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Tlpm ycnosmax Tlpmr ycnosmax

3z, 4 Sz, < 11 3z, + Sz, < 11,

4z, + 7, < 8; 4z, 4 7, < 8;

2,220, 2, >0 7,20, 2,>0;
T, <<1. x> 2.

MEOTOYronsHAK NONYCTHMHX INAHOB 3a%a9d 1 HE306paskeH
ma pac. 17. MaxcmmyM pocrmraerca B T0uke (1; 8/5), m

1

%

2

@3] 615
Pmc 17
1
0 (40) (20> 300 X,
clefoBaTenabHO,

@ (Gy) = 8-1 + 6.8/5 = 17 3/5.

Ilna 3ajag;m 2 MHOTOYrOJbHHEK [OIYCTAMHX IJIAHOB BHI-
poxpnaerca B egmECcTBeHHYID T0uKy (2,0) m, owempHO,

a (G,) = 8.2 = 16.

OxoHYaTeNbHO OPHUOIA K TAaKOMY pe3yapraly. lMeercs
pomycrmmuii mnad (1; 8/5), mad KoOTOpOro BHIONHAITCA
YCIOBHs

{8zy + 622} .85 = 0 (Gr) > (Gy).

ITo ckazagroMy Buime mwiaH (1; 8/5) asnsgerea onTEMANbLHEIM.
3agaga pemeHa.

4 CTOXACTHYECKOE IIPOTPAMMHPOBAHHE

B npaxkTmke niaEMpOBAHAA HEPETKO BCTPEYAlTCA 3ajadd
ONTAMH3ANUd, YYMTHBAKMUE CIYJYaHHBIA XapakIep HEKOTO-
pHx napamerpos. Takoro poja 3agadm pemaioTca MeTojaMa
CTOXaCTHYeCKOT0 NpOrpaMMHUpOBaHWA. B 3TEX 3ajagax
CIyJadiHRIME MOT'YT OHTH BJEMEHTH TEXHOJOTAYeCKOU MaT-
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PHOE, pasMepH moTpeOHOCTH (T. €. mpaBhe YacTH OTpaHHTe-
HEH), meHsl W pgpyrme ¢daxropum. Mx cnysafiHEI#A xapakTep
CBA3AH C TeM, YTO HEBOBMOIKHO, 0COGEHHO HPH NIAaHEPOBa-
HAM Ha [UIATOILHH#A NEepPHON, yKasaTh BSHAYCHAA BCEX
K03¢(MOHEeATOB H HOPMATHBOB ¢ MONHOH ONPEXETIeHHOCTHIO.
OHE BCerza MOTYT H3MEHATHLCA, NH00 N0 NPHYAHE KAKHAX-
salyxb HempexBHANEHHKX COONTHH, n1EGo OpoCTO Nox BiHsA-
HHEEM BPEMEHHM H OPHTOM HA HEM3BECTHYIO BeJIHIUHY.

Bor, manpmmep, sKoHOMHYecKag mnpobiaema, Jia peme-
HEAA KOTOPOH HYKHBl METOJH CTOXACTH4eCKOTO0 IPOrpaMMm-
posamma. Ha npegnpuaTde mo peMOHTY aBToMoOMIeld B Teaerne
rofia NOCTYHNAlOT 3aKa3hl HA BEIOOJHEHWME TeX WIH WHHX pa-
Gor. 3apaHee HEH3BECTHO, KOTHA, KaKAe H B KaKOM KOJIH-
decTBe 3aKash NOCTYOAT. SEPABRA CMBICI NOXCKA3RIBAET,
9T0 ecam HaGop CTAHKOB Ha 3TOM NPEXNPHATHE MA&JI, TO OHO
CMOKeT BHIOOJNHATH TOIBKO OTPAaHMYEHHKA KpPyr pabor =
Oyner npomsBopuTh MX MEICHHO. B pedyanraTe 3aKazdmKH
opegnodTyT OOpaTEThCA K ycayraM Apyrax, Godee cosep-
MEHHKX NpefupuATA#A (eCId, KOHEYHO, TAKHe OPEFUPHATHS
CYIeCTBYIOT), & 3Ta AaBTOPEeMOHTHAs OpTaHH3amua OyxeT
Tepners yOHTKH, KOTOpHE €CTECTBEHHO H3MEDPATH BeJIHIMHOM
npulHiaE, He NONYYeHHON H3-3a CiIa00CTE MaTepHanbHOU
Gasu. B To me BpemMsa fACHO, 9TO eciIH HA0OpP CTAHKOB OYeHD
pasHOO0paseH W YMCIO0 HX BEIAKO, TO B TEICHAE JIHTENb-
HOTO CpOKa MHOTHE CTaHKH Oyxyr Oe3medcTBOBATH, W, Cile-
JI0BaTeNbHO, 3aTPATH HA HX OPHOOpPeTeHHe OKYUATCA OYEHD
HE CKOpO.

Hago pyMats, 970 CYmECTBYeT NOPOMEKYTOYHOE ONTH-
MajibHOEe pemeHme 3Toil npobiemn. OHO, mpaBRa, He MOMKeT
OWTH NpeRCcTaBIeHO KaKk TpeboBaHMe KOCTEIL MaKCHEMYMAa
OpEOHIHE, OOCKOIBKY CyMMa OpHOHUIeH 3a IO ABJIAeTCA
ciydaiiHo# BenmumHOH. B mogoOHEX clyZasx B KadecTse
meileso ¢yEKOEE o6WYHO BHOHpaercsa amO0 MaTemarHdec-
Koe OKHJaEMe OpHOHIE !, BRYACAAEMOe HA OCHOBe H3BECT-

1 MarteMaTHIeCKAM OKAJAHWEM HIH CPEJHWM 3HAYOHMOM CJydYaiHOH
BOJMYAHK z, NPHBAMAmMEH 3HAY6BHA I1, 22, . . , Ty C BOPOATHOC-
TAMHM, PABHBIMH, COOTBETCTBOHHO pi, P3, .. , Ppn, HasLBaeTcs Be-

n

NEYAHEA ?r{ph ofo3Eayamwmancsa oOLYHO Z,
=1

17



HHX BEPOATHOCTEH MOCTYIUIEHUs 3aKa30B, NH60 BEepPOATHOCTH
TOro, YT0 pasMep OPHGHUIE OKaKeTCs He MeHbINe 3aTaHHOTO.
JokasaHo, 9T0 pemeHHe BOOpPOca B IEPBOM cjlydae NpPH yc-
JIOBHH JTAHEWHOCTH OrpAHMYEHAA CBOJHTCA K OOHYHOM 3ajiage
JNHHEHHOr0 OpPOrpaMMUPOBAaHHA, BTOPOA ke Tpebyer nus
CBOEro HCCJENOBAHUA CHOEMUANLHEIX METOJ[OB.

VxaskeM eme ABe 3aKadd, B KOTOPHX €CTECTBEHHO yJH-
THBATh caydadusie GakTopr. [IpH ONaHEPOBAHAHU CEIBCKO-
X03AHCTBEHHOTO NPOU3BOJCTBA YPOKAHAHOCTH KYJABTYD Ha
PasNEYHEHX ywacTKaX, CTPOTO rOBOpHA, clefyeT CYMTATh CIY-
9afiHRIME, TaK KaR OHH 3aBHCAT OT OOTOJHHX H JDPYrHEX yc-
JIOBHH, OPeCKa3aTh KOTOPHE TOYHO HEBO3MOKHO. To9HO Tak
’Ke HEBO3MO)KHO NpeJCcKasaTh YHCJIO IAacCaKEPOB, KOTOpPHE
OKa)KyTCsA Ha TOH MW MHOW aBHAJWHEW, HO TeM He MEHEe He-
06X0IEMO OOPENeNATs KOAUIECTBO CAMOJIETOB, 0GCHY)KHBA0-
mEx Kakayo jamEmo. [lo-BEpumomy, garaTens Oes Tpyna
CMO)KeT MONOJHHTh COACOK TAKHX 3a7ad.

B 9eM e COCTOAT OCHOBHEE TPYSHOCTH OPH pPeMeEHEH
3a/la7 CTOXACTHIECKOTO OmporpamMMEpoBaEmA? WX HeckoabKo.
IIpeske Bcero AaleKko He BCerfa Jerko jJake OPaBHILHO
OOCTAaBHTHL 337[ady, T. €. JOOMTHCSA TOro, 9ToOH BEPOATHOCT-
Hasg MOJe/lb XOPOImO ONACHBaJa M3yJaeMEId mpomece. A Kor-
Jla TaKasg MoJeNb MOCTpoeHA, TpeGyeTcs emie €O8JaTh METONH
I ee HCCJaeNOBAaHHA. Bce 9TO mpHBeno K TOMY, 9TO, He-
CMOTPS HAa MHOTOYHCJEHHYI0 JATEPAaTypy, 3TOT pasjes Mare-
MAaTHYECKOr0 OPOrpaMMHEPOBAHUA ABIAETCA HAWMeHee pas-
paboraEERrM. B oOCHOBHOM H3yJanTCcA JHMb OT/elNbHEE
9JACTHHIE MOCTAHOBKH 33/lad M METONH HX PemeHHs.

IIpmBenieM 7JBe BO3MO)KHEE NOCTAHOBKH 3afaid CTOXa-
CTHYECKOT0 NPOrPaMMHPOBAHHA M 00CYJAM NOZXOAH K HX
pemeHnIo.

PaccMoTpEM mepBYH HOCTAHOBKY. B HEKOTOPHX cHTY-
amAsaX OpefCcTaBlAeTcA HempHeMJIeMHM, JYTo0H OpPH KaKEX
OH TO HE OBIIO CIAYYAHHHX BO3JEHACTBHAX, MOIYIIHX HMETH
MecTo, Hapymiaamch OH OpelmnWcaEHKE orpammyeHms. [lo-
mo6HAsA CHTYamds ONUCHIBAETCHA, HAOpHEMeEp, CHENYIOmeHd Mo-
JeNbI0.

Haiite BekTop z (eTepMHEHEDOBAHHKI#!), [0CTABIAIIAA
MaKCEMYM MAaTeMaTHYecKOMY O'KHJIaHHI0 JHHEHHOW meseBol
¢yBKOER

2 Ci®) zj,

j=1
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OpHE YCIOBHAX

n

D @) z;<b;(0), i=1,2,...,m, 0 R,

=1

xj>O, j:1,2,...,n.

3necy BenmumEH a;; (0), b; (0) m C; (0) npmAEEMaloT cay-
gaiinsle 3HAYEHAs B 3aBUCEMOCTE OT 3HAYEHHHd, HPHHAMAe-
MOro cayvaiEmM napamerpoM 0. Kasxpas peanmzamma ©
ompefieseT MHOTOTPAHHAK [OOYCTHMHX NJIAHOB COOTBET-
CTBYIOMe# 3ajavd JHHEAHOTO HPOrpaMMHUpPOBAHUA (peand-
3andsa mapaMerpa O HOCHT Ha3BaHHE COCMOAHUA RPUpPods
HIH 3JEeMEHTapHOro COﬁHTEH, a MHOKECTBO BO3MOKHRIX
3HaYeHHR 3TOr0 mapamerpa /! Ha3HBaercs MHOKECTBOM BO3-
MOKIHX COCTOSHAX HPHPONH WIH UPOCTPAHCTBOM 3JEMEH-
TapHHX cOOHTmiT). [IpE M1060M COCTOAHME HPHEPONH [{OIKHEL
VIOBIETBOPATECH BCE HOCTABIOHHHWE OTPAHHYCHHS, IOITOMY
HONYCTHMBIM, €CTE€CTBEHHO, CIMTaTh IJIaH, KOTOpHH npH-
HAJIJIKAT BCEM BO3MOKHHM MHOTOTPAHHEKAM J{OHYCTHMHIX
naasos. Ecnm oepecedyeHHe 3THX MHOTNOrPAaHHHKOB nycCro,
TO JONYCTHEMOTO IJIAaHA 3ajjaud HE CymecTBYeT.

UznoxenHas nocTaHOBKA HOCHT HA3BAHHE HECMKOL WIH
00H09mannol 3aa9d CTOXACTHYECKOTO HPOTPaMMHUpPOBAHUS.
BriGop nnasa B HeHd [[0JIKEH HPOHM3BOJHTHCA 3apaHee, C pac-
9eTOM HA BCE BO3MOJKHEIE COCTOSIHHA HPHPOJH, B OfWH 3TaIL.
ITocnenylomux KOPPEeKTHPOBOK HE NPEIHOJNAraercsd.

Heckonbko cnoB 0 merojax pemerds. FEcad MHOKeCTBO
COCTOSHHI NPHEPONH KOHEYHO, TO, OUEBHHO, CTOXACTHYECKAs

33/ja9a MOMKeT OHTH CBEJEHA K TAKOU [leTepMUHHPOBAHHOH
3agadge.
Haitra

n
max 2 CJ' (9) Zj
J=1
OpHA yCIOBHAX

n
2 a;f}x,-gbf, i=1,2,...,m k=1,2,...,K;

J=1
Xj > 0.
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3xecy depes C; (0) o6o3madeHO CpepHee 3HAYECHHE CIY-
9aiigo#i Benmumas C,; (0), B3ATOe OTHOCHTEIHLHO BCEX BO3-
MOKHEIX COCTOSHHA OPHPOXNH, K — YHACIO BOBMOKHEIX CO-

CTOAHWHA IPAPOXH, a ai; | b — KospdMNMeETH, coOTBETCT-
ByIOImEe pearHs3anud k-ro COCTOAHHWA NpHEpoxu. Ecnm wmeno
k Benmkxo, TO TPYZHOCTH ompemenseTcs GOJBIOION PasMePHO-
CTBI0 3agaud. B cnydae GeCKOHEYHOrO0 wmCIa COCTOSHHN
OPHEPORH OPAXOLATCA YCTPAHBATH MONXONAIIYI0 KOHETIHOMED-
HYI0 aNOpOKCHMAIMIO.

ITepeiizeM Temeps K PACCMOTPEHHI0 BTOPOH BO3MOKHOM
HOCTAaHOBKH 34aJjadll CTOXACTHYECKOT0 MPOrpaMMHEPOBAHHA.
OnHosranHas 3a7ad9a He BCerja ajeKBaTHO ONHCLIBAET Peaib-
Hy®0 curyamuio. O4eHDb 9acTo IPEICTABIACTCA KeJaTeldbHEM B
BO3MOKHKEIM KOPPEKTHPOBATh OJaH, HOCIHe TOT0 KaK CTaHO-
BATCA H3BECTHHIM COCTOSHHe NpupoxM. Ilocramoska sapaud,
B KOTOPOH OpexyCcMOTPeHA TaKas BO3MOKHOCTb, HOCHT Ha-
3BAHHEE Hex¥cecmKol WiIH OeyxamanHoil 3agaddm cToXacrade-
CKOTO OpPOrpaMMHEpPOBAHHS. PaccMOTpuM 3Ty HOCTAHOBKY
Ha OpuUMepe KOHKPETHOM 33/jaud IJIAHHPOBAHHA CEIbCKOXO0-
3IUCTBEHHOTO NPOM3BOLCTBA B YCIOBHAX HeONpeXeleH-
HOCTH.

ITyers mMeerca mDone mnomaxbid S TEKTAapoB, KOTOPOe
OpPeAmoNaraeTcs 3aceaTh JABYMs KYJIbTYpaMH € YypOsKalHO-
CTAMH, PaBHHEME COOTBETCTBEHHO d, Ii/Ta H 4, n/ra. V3BeCTHH
IeHH Ha 3TH KyApTypH — C, py6./u m C, py6./u. Ilpexy-
CMOTpeHA B BO3MOKHOCTH OpPONIGHWS] MOJSA, IpAYeM LNeHA
BOfHl cocraBasger o py6./mM°. Ilepsas kyasTypa gas HOp-
MaTbHOTO CO3peBaHHA 00A3aTelbHO [OMKHA NONY9aTh b,
m3/ra BogH, a BTopad — b, M%/ra. JTa BOfa momajaer B MOY-
By 9aCTHYHO B pe3yJapTaTe AOKfed, wacTEYHO Giaroxaps
cHCTeMe OpomeHHs. (A HPOCTOTH HmpeAmoJO0KHEM, 9TO BO3-
MOKeH OfWH W3 ABYX HCXOXOB: JHEGO JeT0 BIaKHOE, KOTHA
BHOagaer d, M%ra Boge, ambo nero cyxoe — d, M%/ra BouH,
OpE9eM BepOATHOCTh BIA/KHOTO JeTa p, a cyxoro — 1—p.
IIpm TakEx ycnoBHEAX TpeOyeTCs COCTABETH ILUIAH IIOCEBA
(ompesenETs MIOMANHE OO KAKAYI KYJABTYPY) W OpONEHHSA,
KOTODH#E ofecneumBaeT MAKCHAMYM CYMMapHOTO CPeXHEro
noxona (MaTeMaTHIECKOTO OKHFAHMA 0XO7a).

Beenem psap o6osnavenmit. Ecnm x — naomags, koTropas
OTBOJATCA IO HEPBYI0 KYyJbTYPY, TO LOJ, BTOPYI KYyABTYDPY
ocraercsi miomans S — z. CTpaTerss OpOMOHAA — KOJH-
9eCTBO KyOOoMeTpoB BOjHl, Tpefyomeecd AONOJHETEABHO Ha
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TeKTap NOJA, OOpeneasercd BeJHIAHAMUAS

Hepsa&a  Bropas
KyabTYypa KymbTypa

Baayxaoe mero y} y%
Cyxoe nero yf v

B pesynrbrare pemends J0JKHH OHTh HAWEHK BeJHIAHE
z, U Yo Vi B B

MpactymeM k nocTpoenmio MofenH. Tak Kak Mu mpep-
MOJNIOKENHA, YTO NOTPEOHOCTE KaMKHOA KYJABTYPH B BoOje
003aTeNBHO JOMKHKE YI0BIASTBOPATHCA, TO JOJIKHEL BEIIOJ-
HATHCA TaKHWe PaBEHCTBA:

b1=d1+!l} b1=dz+y§

1
(1) Bnammoe nero by=dy + 31 Cyxoe aero by =d, + y2.

BenmuamEa z [O0MKHA Y0BIETBOPATH padyMHOMY (¢H3H-
9eCKOMY OTPaHEIEHHIO

2 0<z<S.

[Jenesas (GYHKOHEA, MaTeMaTHIECKOe OKUJAHHE THCTOrO
HOXO/la CKAAJEBaeTcs M3 [0X0fa OT peanmsanuu o0enx
KyJABTYP OO H3BECTHHM INEHAM MHUHYC CpEJHHE 3aTPATH HA
OpoINeHMe, HCYACJGHHEIE B N PeJUOJ0KEHAH, YTO BIJKHOE
7IeTO CIydaeTcs ¢ BOPOSATHOCTHIO P, & CYX0€ — C BEPOATHOCTHIO
{ — p, T. e. OHa MOKeT OHTH BamHCAHA TaK:

Cia,z + Coap (S — ) —[p (zyia + (S —x) v a)--(1—p)x
X (@yta -+ (S — z) ylo)].

OnTAMHEBanuOHHAsA 33/la9a COCTOHT B TOM, 9T00H HAMTH
MaKCEMYM meleBoii ¢yEKmmm npu ycaosmax (1) m (2). He-
TPY/AHO NOKAa3aTh, 9T0 €CJW W3 ycaoBmd (1) ompegenmts Be-
AMYMEH 3, U3, Y1, Y3 B DOACTABHT HX B IeeBY0 GyHKIHIO,
TO B [aHHOM CJIy4ae HONY4YATCA OOHYHAsA 3ajada HA MAKCH-
MyM JHHOAHOH (YHKO@HA OT Z.

Urak, paccMOTpeHH JBe BO3MOKHEIE MOCTAHOBKH 3a/[adH
CTOXaCTHYeCKOr0 mporpaMMmmupoBarms. Hago ckasars, 9T0 AMe-
eTcA B 00Masa NOCTAHOBKA TAKOH 3a[[aud, HO BleCb HO CTOHT ee
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HA37araTh, HOCKOJABKY 3TO JOCTATOYHO CAOMKHHHA K CHelEaab-
HE Bonpoc. C HOMOMIBIO HOCTAHOBKYM HOJOGHBIX 3aad MOMKHO
pemate nupobaeMEt yHpPaBIeHAS 3aHAacaMA OPA HeNoJHOH
nedopManmi o cuopoce, BHOpaTh HaWMNy9m¥i IJaH BHece-
HAA yhnofpeHU# B mMOYBY W COCTABHTHh OUTAMAJIbHEIE MJAAHE
oCymecTBIeHAA MHOTHX JAPYTHX JKOHOMHAYECKAX MepOoNpH-
ATAH.

OTMeTdM TOABKO, 9TO B 00meM ciydae ABYXITanHadA 3a-
HKada MoskeT OHITH CBefeHA K 33Jade BHOYKIOI'O OIPOrpPaMMH-
POBaHAA W MOITOMY JAJAA ee peleHAA NPHATOAHKE MeTONH
pemeHEA TakuX 337a4. Eciam jKe gpyXsTamuas 3agada EMeeT
AUHeAHY0 CTPYKTYpPy, TO OHa cBogATCA K Gaog9HOH 3amade
NAHEHHOTO OPOTPAaMMHUpPOBAHMA K MOKeT OHTH pelleHa ¢
HOMOMBI0O COOTBETCTBYIOIMAX CHENUAAJBHEIX MeTOJOB.



I'JIABA YETBEPTAfL

MOJEJIHPOBAHHE B3AHMOJIEWCTBHA
9KOHOMHYECKHX NOAPA3JAEJEHHHA

B opegnaymumx raaBax 00GCYKAAI0Ch HECKOIBKO THIOB OL-
TEMHE3AAOHHKX 3a/{a4, BOSHAKAIAX B CBASH C H3YUCHHAEM
Pa3IMYHKIX 3KOHOMHYECKAX CHTyarmi. Mo:kHO 4@ HaiTH
Kakme-HEOYAb o0mme wepTH BO Bcex 3THX cHTyammax? He-
coMHOHHO. Beakmil pas MH HMeIH Ael0 C TeM HJIH HHHM
MHOKOCTBOM (OPOAYKTOB», LHOTPEOHOCTAMH B 9THX «OpPO-
AYKTax» W, HAKOHEL, ¢ MHOKeCTBOM J[eiiCTBHHl, KOTOpPHe MH
Mornm OH HpefupHHATH. TpeGoBamochk BHOpaTh H3 BCErO
MHO)KeCTBa KeHCTBHA TaKde, KOTODH®, ¢ HaWell mouku 3pe-
Hus, OWAE OH B KaKOM-TO CMHICIe HamnyImmMmHE. Eme pas
OOfYePKHEM — ¢ HAmedl TOYKA 3peHAA. Ilogo0HEIHA mOXXOR
K IOpHHATAIO pemeHWH OIHMPAeTCA HAa HEKOTODHEe AONYIe-
gasa. CudTaercs, 9T0 [OCTATOYHO HAWTHA KOJHYOCTBOHHEI®
XapaKTePHCTHKE OIpefeleHHOH JKOHOMHIOCKO#A CHTyanud,
49T06B HA HX OCHOBe BHIOpaTh HAMIyUmiee PemeHHe. XapaK-
TOPHCTAKHE 7Ke OTH PAacCMATPHEBAIOTCA KaK BHPaKeHHe 00DHeK-
TABHHX 3aKOHOB YKOHOMHKH, HE 3aBHCAMEe OT CYOBHOKTHB-
HHX JeHCTBHA OTHEABHHIX JHI.

OpHaKo TakHe [OLYIIEHAA KOBOJIBHO CYIECTBEHHO Orpyos-
JAKT PEalbHHe OTHONEHAA, KOTOPHE CKIAJHBAIOTCA B JKO-
somAKe. JleficTBEe 00BHEKTHBHHX 3KOHOMHYOCKAX 3aKOHOB
OCYINEeCTBIMAGTCA 96Pe3 HeATeNbHOCTh MHOMKECTBA XO3AHCT-
BEeHHHIX DOAPAa3feleHdii, AHTEPECKH KOTOPHX [JaleKo He Beer-
A2 OOMHOCTBIO COBHANAIOT (HAIPHEMED, OXHO W TO jKe CHPbe
TpeOyeTcA HOCKOABKAM IPENUPHATHAM, KeQHIATHO® H3[EIHO
HY;KHO MHormM norpebmTensM m T. m.). OcymecTBieHHEe pe-
mIeHHAs, OPEHATOIO B OXHOM M3 BTHX LOADAa3[eleHHH, MOKeT
OKa3aTh 3HAYATEIBHO® BIHAHHE HA Te WIHM HHHE XapakKrTe-
PHECTHKE SKOHOMHYECKOH CHTyardHW, B KOTOPO# LPHHHEMAIOT
pemeHAs OCTAIBHHEE HOAPAa3fedeHHEA (MOHAKTCA KOIHYECTBA
CHIDBA, [eHH Ha H3[eiHdA H Ap.). BosHEmKaer, ciefoBaTenbHO,
KOMILIPKC OOTHMH3AMUAOHHKIX 3ajad, B KaKA0H M3 KOTOPHX
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KaKAE-T0 UepPeMeHHEe BeJWYHHH B33BHACAT 0T BHOpaHHHX
yopaBieHd# B ApYrAX 3amadax.

B Tex cayzasx, Korja MexAy OTHAEIbLHEIME 3aqadaMd,
BXO[AINAME B KOMIUI®KC, HET NPOTEBODedIHMil, OHH YyCUEMHO
pemarTcA MeTOXAMH, O KOTOPHX OHIO paccKasaHO B Ope-
AHAYmMEX INaBax. Eciad jke OpH pemeHAA 3KOHOMIYECKHX
apobaeM BO3HHKAeT KOH(QIHKT, BHI3BAHHHHA NpOTHBODEIHBH-
MH HHTepecaMH XO3AHCTBeHHHIX e[HHHI, TO H370KeHHEE
BHIOI@ METONE OKAa3HBAIOTCA HepocrarosmnME. Mx caepyer
HZONMONHATH COENAANBHHM WOAXONOM, OCHOBAHHHIM HA OpH-
MEHOHET HOBOH MaTeMaTHI0CKOH MECOAUIHHE — TEOPHH HID.

Hebonpman mcropmueckas cuapaska. IlepBrM Hagzan Hc-
CIefoBaHHe »Toro Kpyra BoapocoB B 20-x romax XX B.
dpamqysckmit MareMatdk J. Bopeab. Opgmako 60abmoro
BHAMAHHAA 3TH DaGoTH He OPHBIEKIH, B TONOM DOKASHHA
TEOPHH HID KaK CaMOCTOATeNbHOH HAYKH MOKHO CYATAThH
1944 r., xorga B cBer Bmmua kmmra J[. ¢om Heimama @
0. Mopreamrepaa «TeopHA HIp H DKOHOMHYGCKO® HOBOAe-
HHe», OCHOBHBalmaAcAi Ha Ooldee paHmeid pabGore camoro
Heitmana. B nmociegyromze rogsl HOBag TeopHsa GYypHO pas-
BHBalach, 9YeMy HeMalo cmoco0CTBOBajia BHIAIBABIIASCA BO
BpeMA BTOPOA MHDOBOHA BOMHH BO3MOKHOCTH H3y4aTh C €0
OOMOMIBI) PAa3iMYHbe BOGHHHE 33aYd, a TAKKe JKOHOMH-
9eCKHe 3a{aYd B OOCIGBOGHHHM mepHofx. K macrosmeMy Bpe-
MeHH Ha CYeTy T@ODHH HI'D yKe MHOKECTBO POmEHHHIX BaK-
HHX B TPYAHHIX 3ajad, AHTepecHas, Goraro paspaboramHAA
TeopHs.

Hpemxpe 9eM npHECTYOATh K HEMOCPEACTBEHHOMY 3HAKOM-
CTBY C 9TOH Teopwmeii, cpenaeM HeOONbmIOe 3aMEIAHHE METO-
AONMOTHIECKOr0  xapakrepa. Ham wmpeacraBasercd, d9TO
auTaTen0 GyAeT nerde NOHATH TEOPHI0 HIpP, €CIH HEe H3Ia-
raTp ee cpasy Bo Bcedl ob6mmoctm. IlosToMy MH HagHEeM C
aofpo6HOr0 H3y9eHHA HCTOPHISCKE OEPBOrO pasfena 3TOH
TEOPHH — UIPH [ABYX JIHN ¢ HYAeBOH cymMo#, GOomee jxe
CI0’KHEI@ BOMPOCH HOTOM OyAyT H3/10KeHH JIHMIOIb BKpATHe.

1  HI'PA [ABYX JIHIL
C HYJEBOM CYMMOM H EE OBOBIEHUA

3xeck B B panbHeAmeM uzpoll 6ymeT HA3HBATHCA COBOKYH-
HOCTh UPABII, ONPOAEIAKIEX BO3MOMKHEE [eACTBHA yJacT-
HHEKOB HTDH — HI'DOKOB. PaHee MH yie yUOMHMHAIH TepPMHH
4CTpaTerWA», NOHAMAA OOJ HEM CHHOHHM K CJI0BaM «II&H»,
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«O0BeeHEE?, «yUpaBlieHHE). B TEOPHHE HI'p cmpamezis — 3TO
CHACTEeMa OOBOJEHUsI B UPOCTOHIIeM caydae, BHOOD omHOH H3
EMepmHExCA y AIrpoKa anbrTepHATHB. Mrpa 3akamuymBaercs
OJlaTe;kOM UOPOUTpaBImero Hrpoxa BuErpasmemy. CaepgoBa-
TOIbHO, [JOMKHA OHTH 3afaHa PYHKYUSR 6wuUzpHILA — TPa-
BHJIO, CONOCTABIAIONEe BeIWIAHY BHUTPHIIa n30panHOA mape
CTpaTermi.

B caygsae Wrpu gByX JHI ©CTeCTBOHHO CIATATh UX HHTE-
pecHl OpAMO OPOTHBOHONOKHHMH — HI'DA AHTArOHACTHYE-
ckas. Taxmm o6pasoM, BHEI'PHII OJHOIO HIDOKA PaBeH poO-
HIpPHILY APYLOro (CyMMa BHIETIDHINEHA 000HX HIDOKOB paBHA
HyJNI0, OTCIOfa H Ha3BaHHe — HIDA ¢ HYJNEBOH CYMMOH).
DyzeM paccMaTpEBATh HI'DH, B KOTOPHX Y KaKqOro HTPOKa
HMEeTCA KOHEIHO® TACIO anbTepHATHB, DYHKNHEA BHErpHmA
AJdA TaKoH HIPH ABYX JHN ¢ HYJeBOH CyMMoOH MokeT OHITBH
3aJaHa B MAaTPHIHOA (opMe (B BHAE MAAMENCHOL Mampuywl).

B

( Qi1y e v 09 Qin )
Ay s vy Amin

Orcroga HazBaHHe® nOROOHHX HIP — MATPHYHHEE HIDHL.
MMosacamM, Kak OpOHCXOJAT omHOXOHMOBasg Hrpa. Hrpoxk A
BHIOHpaeT OgHY W3 m CTPOK (i-I0) mnaTe;kHod Mmarpmuu. He
3HaA peayabrara ero BHOopa, mrpok B BubHpaer oguH U3 n
cTonOmOB (j-H) TOH ke MaTPHNH. OJIEMEHT @;; OUpexeaser
CYMMY BHETDHIIA OXHOI'0 HTPOKAa H OpoHrpHma (—a;;) ApPY-
roro HWIrpoKa.

OcHoBHO#A BOOpPOC, KOTODHHE BO3SHHKAeT 3[eCh, COCTOHT B
CTUeAYIINeM: CYIeCTBYIOT JIH HAWIYYMHAS, OUTAMAIBHHE
cOooco0H BefeHHA HIPH JiIf KaKAOro H3 HIPOKOB, T. 6.
EMeIOTCA JH Y HHAX ouTEManbHHe crparermm? Iloacwmm,
B KaKOM CMEICH @ CI 6y T HOHAMATh ONTAMANbHOCTh CTPATer’i.
Kasxpn#i Arpox cumTaer cBoero NPOTABHAKA «Pa3yMHEIM?,
T. ©. CTapajom@McA BHETPAaTh y HEr0 KaKk MOKHO Ooxbmre.
IIpm rakoM npeguONOKeHEW €CTECTBeHHO CYHTATh CTpAaTe-
THA MTPOKOB OUTHMAJBHKMH, CIH OfHH W3 HAX, HAUpPHMeD
OepBHH, He YMEHBHIAT CBOEr0 BHIAIDHmA OpH Oio0oM H3-
M@HEHHH CTPATerHH BTOPOro Hrpoxa. COOTBETCTBEHHO BTODOH
HrPOK He YBOIWYHAT CBOEr0 UPOHMIDHmA upH aoboM msMeHe-
HAE CTpaTerdd uepBoro Hrpoka. Ilpeskge weM path oTBeT
Ha 00CTABIGHHKH BOUPOC, PACCMOTPHM HECKOIBKO OPHMEDOB.
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Ilycre sagaHa Takas miaTeHaA MAaTPHIA

B

1 2 3 4
1 /1 35 7
2(2 3 6 8
4315 9 8 10
4\4 6 7 8

Jlerko 3aMeTHTH, 9TO fuA HrpoKka A TpeThbs CTpaTermA
Jyume BCeX OCTanbHHX (rOBOPAT, ITO OHA AOMAHHEpYeT Haj
OCTIBHHMHA CTPATEIHAMH). OJIEMEHTH TPeTbeHd CTPOKH Mat-
PEOH  GoxbIme COOTBETCTBYWNIEX BIOMEHTOB BCEX OCTalb-
HHX CTpok. CaemoBaTenbHO, HMCHONB3YSA 9Ty CTpaTermdio,
HIPOK A CMOKeT HONyIATHh OONBIIAM BHELPHIN, Y6M eCIH
6m om m3bpan arobym Apyrym crpateruio (KakoBo OH mpm
aToM HE Onuno pmeictBme B). CoBepmeHHO aHAIOrHYHO, HI-
poKy B BurogHee Bcero IOPHMEHATH HEPBYI0 CTPAaTerwdio,
TaKk KaK IeMeHTH HePBOro cronboa MeHBINe COOTBETCTBYIO-
mMEX 5I6MEHTOB BCeX OocTanbHHX cTonbmoB. (Hamommmm,
9TO BIEMEHTH ILIATOKHOM MATPHNH BHPQGKAKT MPOHIPHIN
mrpoka B.) IlpmMenssa sTy crparermmo, mrpok B morepser
MeHbIe BCero. B pesynbTaTe dieMeHT MATPHOM @j, Ompe-
mensierT BHHErpHm A u mpourpuim B, paBHHHA 5.

Hrax, BuBopg. Ecim KaKmu# Hrpok HMeeT CTPATerHio,
AOMEHHDYODIY0 HAJ OCTANbHHMH, TO 3Ta JOMEHHDYIOMAs
CTpaTerdsfi W fABIAETCH ONTHMAIbLHOH.

Temeps Gomee cnoxEni# mpmmep. IlmarexEas Marpmma
HMeeT BHA

B

1 23 4
1/3 5 6 7
2({7 6 8 9
A4 311 21 8
4\2 4 5 3

Kak Ontb B 3ToM caygae? Ecam A BubGeper mepByio crpa-
TErdl, TO OH MOKeT BHHArpaTh 7 (B BHOHpaeT YeTBEepTYIO
cTparermio). Tak Kak KaKAwd HIPOK CYATAeT CBOErO0 HpO-
TABHHEKA PasyMHEIM, TO camoe aywmee niaa A BuGparp BTO-
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PYI0 CTPaTerdi0 — BHEIPHII BO BCAKOM CJIY9ae OKKETCA
He MeHee 6 enmmmu. Toumo Tak ke Arpoxy B BHTofHO BHO-
paTh BTOPYX CTPAaTerHio, BeAb IpH 5ToM Goabme 6 emumHHL
y:& oH He mpomrpaer. (IIpm aroGoMm papyrom BHGOpe He HCK-
AI0YeHA BO3MOKHOCTH NPOATrpHma Oonbme, 9eM 6 enmHEHAI,)
Bupon — nisa Kakmoro Hrpoka BHTONHee Bcero BHOHpAThH
CBOI0 BTOPYIO CTPAaTerHio.

ObGpatEMca K paccMoTpeHHI ofmero ciaydas. Vmeercs
OIaTeKHAsA MaTpHIa

B

( a1y - -+ Q1 )

Am1s - -+ Cmn

Ecnm mrpox A BROEpaeT i-1o CTPOKY, TO OH BHHIDHBAeT
mo MeHbIIe# Mepe min a;;. Tar Rak i om Momer BHOpaTs
i

a100HM, TO OJA HEro ecTeCTBOHHO MOCTApaTheA CelaTh
min @;; BO3MOKHO 06apmAM, T. 6. BHOHpAaTh ero Tak, 4To-

7

0n mONYyYATH

maxmin a;;,

i i

Urpok B, paccymaa TakEM ke o0pazoM, MoKeT HaBepPHAKA
obecnedrmTh ce0e BHHETPHII

— min max a;;.

i i

Urak, urpok A yBepeH, 9T0 OH HOJYYHT HO MEHBIIO, 4eM

max min a;;, a ArPOK B MoKeT HoMemars eMy MHOXYIHTh

i i
Gonpme, ueM min max a;;. MoKHO mOKasaTh, 4TO A BTHAX
i 1
BeIMYHMH BCeI7la CIPABONJHBO HEPABEHCTBO

max min a;; < min max a;;.
i i

Ecam ke BOpyr oKameTcs, 49TO

max mina;; = minmaxa;; =V, (+)!
i i

1 Ecam 6m paBeBCTBO (*) BLIOJHANOCH AAA BCAKOM MATPHIH, TO
BONPOC O CYMOCTBOBAHAH ONTHMANbHHX CTPaTerwd# 6GHI 66 Tem
camMuiM pemen. K coxanemw:o, OgH8KO, TaK0® PpaBeHCTBO BHIIOI-
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TO HOHATHO, 4TO Te 3HAYEHHA [ U j, OPH KOTOPHX BTO PaBeH-
CTBO JOCTHTaerTcd, MPEJCTAaBIAKNT c000H ONTEMAaIbHHE CTpPa-
TerHH HrpoxoB. Benmumma V HOCHT HasBaHHe yeHb Uzpbl.

Tak kak paBeHCTBO (*) ofecmeamBaer CymecTBOBaHHE ON-
TEMAIbHHX CTPaTerHmd 060MX HrpoKoB, TO BXKHYI0 pPOIb HI-
PaOT He0OXOfMMEIe X JOCTRTOYHNE YCIOBHA €ro BHIIOJHEHHA.
K mx ycramoBnenmio Mu ceiigac @ nepeiimem. Ilpempge Beero
BBeeM OJHO HeoOXOfEMOe AifA HanbHEHRMmero ompeeieHne:
To9Ka (iy, jo,) HABHIBAETCA CENIOBOM TOYKOH MaTpHOE, ecad
BHIOOJIHAKTCA YCI0BHA

(1) ai?’o<a"hh AaA BCex i;
(2 Qi << Gy Aas BCex j;

(3ement a;,j, HAAMEHBINEA B CTPOKe I HaEOOIbmuH# B CTOI6-
ne) 1.

Honbaysack TAaKEM OmpeJeneHAEM, MOKHO CHOPMYIEpO-
BaTh HeoOXOJMMEE W JOCTATOYHHE YCIAOBHA BHIOIHEHAA Da-
BeHcTBa (). OHE cofeps;kaTcd B cienyomeii TeopeMe (KOTO-
pylo MH npmEBegeM 6e3 MOKasdaTeabCTBa): AAA TOLO YTOGH
BHIIONHAIOCH YCIOBHE

max min ¢;; = min max a;;,
i3 i 4
HeoOXO0EMO H JOCTATOYIHO, ITOOH MaTPHNA WMEIa CEeNIOBYIO
Toury. Kpome Toro, ecnm (i,, j,) eCTb cemioBadA TOYKA MaT-
PHELH, TO
a;,;, = Max mina;; = min maxa;;
i g i

IlonsiTHO, KaK HaiTA ONTEMAIbHHEe CTPATErHHE WHrpoO,
KOB, KOTJ[a MIaTeKHAA MaTPHNA EMeeT CefaoByl TouKy. Ho
K COKaJIeHHI0, MHOTHe MATPHOH He EMEIT CeJ0BHX TOIeK
Kak jxe 6uTh ¢ TakmMa martpEgamu? O6cyamM Hpermo, KOTO-
pad MOBBOAMIA LPEOAOIAETh BTy TPYAHOCTB.

HAGTCA [ajNeKo He Bcerga Hampnep, miaa MaTpanm
10
01
max min g5; = 0, a min max g;; =1.
£ [ IR

1 D10 ompegencHme CORUOBOA TOYKH PEKOMEHAYeM CPABHHTH ¢ JPYTHM
ee oOmpegeleEHeM, MaHHNM B ra. III, § 2.
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CrpaTerdw, coCTOAIMYK B BHOOpPe TOM HIH HHOH CTPOKH
anare;KHOM MaTpHNE, OyMeM HA3HBATH yUcmol cmpamezuetl.
HoHsATHO, 9TO eCIE MATPHNa HMeeT CONJIOBYK TOYKY, TO CO-
OTBETCTBYIOIEE® OUTHMAJIbHE@ YHCTHE CTPAaTerHA B3aHMHO
YPaBHOBEIEHH — HHA ONHOMY H3 HTPOKOB He BHITO{HO OT-
KIOHATBCA OT CBOeH onTHManbHOH WHACTOH cTpaTermu, Ecinm
e OH OTKIOHHTCA, TO BHHTDHII ero yMeHbMHTCA (HIH
IpoHrpum yBeamamrcA). B ToM caysae, Korma MaTpmma He
HEMeeT CelyioBOl TOYKH, TaKOH ypaBHOBeIIEHHOCTH CPefH THC-
THIX CTPaTerdmit y:ke HeT. EcTecTBeHHO mOJTOMY OOUHTATHCA
PacmHEDHATh MHOKeCTBO CTpaTerdii Tak, 9ro0n B HOBOM, 6o-
dee GOraToM MHOKeCTB® CTpaTerdil yKe HANUIACH H B3aHMHO
YPaBHOBeImeHHKEe Oapw cTpaTermit. [lad aroit mennm, HapAXy
¢ YACTHIMH cTpaTerdAMH OymeM paccMaTpHBATh HX «BEPOAT-
HOCTHEI® CMOCH», T. ©. CO3[afAM CHTYaOHWi0, OPH KOTOpo# wmr-
POX He BHAeT 3apaHee, BHOOP KAKOWH aJbTepDHATHBH HM Oy-
IeT chesaH.

CHOBa paccMOTpEM HIpy ¢ Tako#l miaTe;KHON Marpmmeit

1
(01) . Ilycte Hrpok A pemaeT BHOpPATH CBOK OEPBYH HIH

BTOPYI0 CTpaTerdd B 3aBHCHMOCTH OT Hcxona Gpocamms Mo-
HETH — eCIIH BHIIANaeT OPex, TO mepBas CTPATerdf, 6CIH —
pemKa, To BTOpasA. BepoATHOCTH, ¢ KOTOPHMH BHOHpamTCH

1
CTpaTerud, 5 H 5 ompenenAaloT CMeMAaHHYK CTPAaTerHio

mrpoka A. (KomeuHo, oHa He enmHCTBeHHA. MoOram GHTh H
Ipyrde BePOATHOCTA, HO OCYImeCTBIAGMEHE HHMM Mexa-
HE3MoM,.) JIerko HONCYETATH MAaTeMaTHIECKO® OMKHIamHme
BHATpHMmAa ATpoKa 4. B HameM ciyiae om0 He BABHCHT OT

TOro, BHGepeT JH HTpoK B CBOI OepBYK WIH BTOPYIO CTpa-

1
TeTWH, @ COCTABIAST —5- A+

1
) '0=T.

IepeiineM Temepr K 00mMeMy OOpeleNeHUIO CMEUAHHOU
cmpamezuu., JomycTaM, 9TO HIPOK A pjusA oudpefeneHAA
CBOe#l CTpaTerHEm OpHMeHSET MeToi caydaiimoro BrOOpa,
npHEYeM TaKo#, ¥T0 BePOATHOCTh BHOOpa mepBoif cTPOKA —
Z,, BTOpOf — z, W T. §. BOIOTb H0 Z,. DyneM HasHBaTh
cMemaHHO# cTparermeii Mrpoka A TaKo#i yuoopAnOYeHHBIH
HabOp M UHCeN Xy, Xy, . . . Ly, KOTODHI YHOBIETBOpPAET
IBYM YCIOBHAM:

(1) xi>0ai=1a27”'9m
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(BepoaTHOCTE BHOOpa KaXKHOH CTPOKA HEOTPHNATENBHE);

2) D=1

i=1

(He MoxeT GHTH, 9TOGH HE OJHA M3 m CTPOK He Ghuia BHG-
pama). CoBepmeHHO aHaJIOTHYHO YNOpPAJOYeHHHH Habop n
9ACeN Yy, . . «»Yn, KOTODHH YNOBIETBOPAET YCIOBHAM

(1) !l.i>0,f=1,...,n

@ D=1,

J=1

H33MBAeTCA CMEMIAHHOA CTparermeil mrpoka B.

Ilo cyrm fena ob6pasoBaEde CMeAHHKIX CTPaTerHi HIPO-
KOB DaBNOCHIBHO DACUIHPEHHI0 HCXOZHOH MATPHOH IyTeM
nobaBieHAA K Helt GeCIMCICHHOr0 MHOMKOCTBA CTPOK H CTOMIG-
ooB. IlomATHO, 9TO BCcAKAag 4YHCTAaA CTPATerdA ABIAOTCH
9aCTHEIM CJIy43eM CMeNIaHHOH CTpaTermdm — JOCTAaTOYIHO BCE
BeIHIMHN z; (HIE Y;), 83 HCKIOICHAEM ONHOH, IONOKHTH
PaBHEIMH HYJIK0, & OCTaBIIMiACA z (MIH Y) NOJOMKHETH paB-
HEM epuamne. O6paTHoe HeBepHO. 3HAUHMT, [EHCTBHTENBHO,
BHOBb NOCTPOPHHO® MHOKECTBO CMEIMAHHKIX CTpaTermil mu-
Pe MHOKeCTBa YHCTHIX CTpPaTerui.

[HomcayM Temepb, B KaKOM CMHCI® CI6AyeT TOBOPHTE 06
ONTEMAIBHOCTH CMEMAaHHHX crparermi, PaccMoTpmM mpoc-
TOHBKYIO 8a71aly 06 A 1 B, KoTophie HrpawT B TeHRAC. Mrpok
B x09eT ¢ mOMOmBI0 MATeMATHYECKHX MOTOJ0B HCCIOROBATH,
mexnecoo6pasHO JH eMy B HIpe ¢ A BHXOJATH K CeTKe, HIHA
Gollee NMpaBEIBHO HrpaTh y samHelt jumem, M3 ouHTHHX
HAHHHX OPEANOJIAraeTcs MW3BeCTHON MaTpHNa, XapaKTepH-
8YWMmMas 9YaCTOTH BHHATpPHIMe# HrpoKa B B 3aBHCEMOCTH OT
BOSMOKHOI'0 DAaCUOJNOMKEHES HTrPOKOB Ha moje’

B
Y CeTKH y 3agHe#l JAHAHR
y cerkm [40 60
A 'y sagHeit
JIHHAA 80 20
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MaTpana moxaskBaer, 9T0 €CIH, HANPDHAMep, EIPOK B y
cerkd, a)j mrpok A y 3apmeil nmamA, To B 80 ciyzaax ms
100 BumrpmBaer urpok B. CTonb e ACHHE CMBICI HMEIOT
H ApyrHEe 5IeMeHTH MAaTPHOH. JTa MATPHNA HO HMET Cefi-
7I0BOH TOYKA H, 3HAYAT, Y HIDOKOB He CYmECTBYIOT OnTH-
M&IBHHE YHCTHE CTPaTerdd W OHH [OKHH HCIOIL30BATh
CMeMAaHHHE CTpaTerdd. I[ycTh HWrpok A BHOHpaeT cBOIO
NmepBYI0 CTPAaTerdio (ErPY y COTKH) € BOPOATHOCTBIO I,
a BTopylo (Arpy y 3ajgHeif JHHAE) — ¢ BepoATHOCTBIO 1 — 2z,
AHanoraueo Hrpok B BHOHpaeT mepByX CTDPATeTHI0 C Be-
POATHOCTBIO ¥, a BTOPyI0 — ¢ BepoAtHOCTEI0 1 — . Bompoc
COCTOHT B TOM, 4T0o0OH HaHAyImAM o6pasom BHOpaTh Ben:d-
YMHH T B Y.

MMomsatHO, 9TO 9acToTa BHATpHImed mrpoxa B 3aBEcHAT
or BHGopa BeirmwdAH z B y. IlofAcumTaeM MaTeMaTHIeCKOe
oxafaame 9ToH wacrorel. OHO paBHO

E(z, y) =402y +60z(1 —y) +80 (1 —z)y +
+20(1 —2) (1 —y).

Ilocne smemenTapHHX mpeobpasoBaEmH moJyIaeM
E (z, y) = — 80ay + 40z + 60y 4 20.

3HAUeHAA T W y €CTeCTBeHHO BHOHDATH H3 yCIOBHH 3KCT-
pemanbHOCTHA E (2, %), T. ©. CIegyeT B3ATH YACTHHE IPOH3-
BopHHe oT £ (2, y) mo £ W W0 y, OPHPABHATH HX HYJII O N3
STHX YCHoBHH HalT® r W y. BuuonHHB BCe 3TH MeiicTBHA,
OKOHYATeJbHO OyneM HMeTh

3 1
e Ve

IMonygenan# pe3yabTaT MOKHO HCTOJKOBAaTH Tak. HH
OJMH W3 MIPOKOB He HMeeT ONTEMAaIbHOH wmcTod cTparermm.
Ho ecnim omm Oyayr BmOHpaThs CTpaTermm, MOAB3YACH MOJ-
XOAAMEM CIyJadHEIM MeXaHA3MOM (TAKAM, KOTODHE [
Hrpoka B ¢ OJWHAKOBOH BePOATHOCTHI0 BHOHPAET KaKEYIO
H3 BYX 6o CTpPaTerdid, a JIA HIrPoKa A MePBYI0 CTPATerHI0
BHIOHpaeT ¢ BEPOATHOCTBIO 3/4, BTOPYI 3Ke COOTBOTCTBOHEO
¢ BepoATHOCTBK 1/4), To 3TO NydYmee, 9T0O OHH MOIYT CHe-
aatb. Hu ogEOMY HIDOKY He BHITOAHO OTKJIOHATBCA OT yKa-
33aHHHX BODOATHOCTeH, TaK KaK IPH 3TOM OH MOET TOJIBKO
YMeHBIIATH 9ACTOTY CBOHX BHATpHme#. (Tak Kak mIaTem-
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HEI®@ MATPWOH PAa3dAYHH [JIA pPa3iHypbX HATPOKOB, MH HE
POKOMPHAyeM UHMTATeJAM-TeHHHCHACTaM (OPMAIbHU HCHOIb-
30BaTh TOAYYeHHH® DE3YJABTATHL.)

@DakT CymecTBOBAHHA ONTEMANBHEX CMOIIAHHHX CTpa-
TeTHH He ABIAGTCA CAyJIadHEM, OPECYMHAM HMeHHO PacCMOT-
peHHO# Hrpe. B ocHOBHOHE TeopeMe TeopPHH HID yTBOD:HHa-
eTCA: I7IA BCAKOY MAaTPAYHOH AI'PH BYX HI'DOKOB ¢ HYIeBOH
cyMMoH# CymecTBYIOT OUTHMaibHHE CMeIIaHHEIe CTpaTe-
ITHHE Y KaK[oro 3 ArpoxoB. Taxmm oOpaszoM, BaKHOe CBOH-
CTBO YPaBHOBOIMEOHHOCTH CTPATErHiél — HEBHITOJHOCTH A
KOKMOI'0 H3 HATPOKOB OTKIOHHTBCA 0T CBoe# ouTEMalbHOH
CTPATeIHE — COXPAHASTCA H B CMEUNIAHHHIX CTDAaTerHAX.

OtMeTHEM Temeph HekoTopeie Hambolee BaskHHe 0606mIe-
HEA TeOPHH HID ABYX JHI ¢ HYJeBOH CyMMoH, UPHIOJHEIO
mias aman@sa Gonee ciomumX cATyanmid. Ilpes;xne Bcero ecre-
CTBeHHO pPAacCMOTPOTH TOT CiHydall, KOITla BHHATIDHII OFHOIO
HTDOKa He PaBeH UPOHIPHILY BTOPOrO, T. ©. UzPy ¢ HeHyte-
goli cymmoli. MoreT OpPENCTABATHCA HECKOJBKO BapPHAHTOB
aofo0HO# HIPH — xoonepamueHas ATPa, B KOTOPOH HIPOKH
HMEIT HEOTPAHHIGHHYI0 ¢Bobofy cooOmeHmil o HIDH, B He-
xKoonepamuehas, THe HHKAaKAe CooOmMEHHA MeKAy HIPOKaMH
HO paspemarnTCH.

ObparmMcs K KOoOOPATHBHOM HArpe [BYX JHI ¢ HeHYyIe-
BoH cyMMoii. JlleMeHTAMH WJIATEKHOA MATPHIE CIYKAT B
Hell He 9MCaa, a mapw IHcea. W mMarpHOa MokeT, HaupHEMep,
HMeTh BH]|

B
1...j...n
1
A l (aijv Bif) '
m

9T0 03HAYAeT: OCIHE HrpoK A BuOHpaeT CTpaTerdio i, & HIPoK
B crparermmo ;, To BHErpHm A paBeH @,; a B — Byj.
OxasniBaerca, 9To ISl MO[OGHHX HIP HAPYMAKTCA BCO
OCHOBHBI® CBOMCTBA QHTArOHHCTHYECKHX HAI'D — OHH He BcCer-
la o6manalT ypaBHOBONIGHHKMH CTPATOTHAMH, & eCIH eCTb
HECKOJIbKO yPAaBHOBeIMIeHHHX CTparerWi, To oHE He ob6a3a-
TeAbHO 06eCueIMBAIOT OFHAKOBLEA BEIATDHII H MOI'YyT He OHITH
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B3amModaMeHAeMH. Ymrareas Momer yOeAHTBCA B 9TOM
caM, TOCTPOHB HOAXoAAmEAM 06pasoM MATPHIY TAKOH HTDHI.

Wuage pemaercs BompoC B HEKOONePATHBHOH HIpe.
B 1951 r. amepukauckmii MaTemaTHK Ham fokaszaiu, ar0 BCAKAA
HEKOOIePATHBHAA HIPA C KOHEYHHM MHOMECTBOM YHCTHX
CTpaTeTHil HMeeT IO MEHBbIIeH Mepe OJHY YpaBHOBEIEHHYIO
napy CMemaHHHMX crparermid. Ecam rakad napa eHHCTBeH-
Ha, TO 0HA H o0ecneTnBaeT pemerne ATPH. EcIH X HeCKOMBKO,
HO BCe OHH B3aHMO3aMeHAEMH, TO TOBOPAT, 9T0 HT'pa paspe-
mEMa B cMucae Hama. Ilpm orcyrcrEm ke Takoil B3amMo-
3aMEHAMOCTH pellleHHe HTPH BooOme He ompepmedeHo. (ITycrs
JATaTENA HEe YAHUBJIAAIT CTOAL HEIOJHEIE Pe3yJJabTAaTH. CJIOH(-
Hee cTaj o0BeKT HCCle0BaHEA — OeflHee BaKIOYCHHA.)

PaCCMOTpEM Tenepb, KaK H3MEHHTCA KapTHHA, eCJIH [o-
OyCKAKTCA COOOINEHHA MemAy HTPOKAMH [0 HTPH, T. €.
HEAaHTATOHHCTHYECKAsA Hrpa ABYX JIHI ABIAETCA KOOIEePaTHB-
Hoii. ByneM mpepmosararb, 9To BCe COTJIAIIEHHS, KOTOpHE
3aKJAIYaI0T HI'DOKH, 06H3aTeJII>HO NOJHE HMH BBHIIOJHATH-
cA. Kpome Toro, B pesyibTaTe meperoBOPOB He MEHSIOTCSH
OLEHKYU HCXOJI0B HTPH, T. €, COXPAHAETCA HCXOMAHAS IIATEHK-
HaA MarpEma. KCTeCTBeHHHH BOOPOC — KAK HalTH, la H
KaK ompeflellATh, 9T0 CUMTATH pelleHHeM HTPH B 3TOM CAY-
gae? Pamm mpocroTH faidbHedm¥We mogcHEEHA GyAyT HOCUTH
9HECTO TEeOMETPHYECKEA XapakTep.

ITapy umcen, BHpaKaoMUX BHATPHmE HTPoKoB A m B,
GymeM m300pakaTh HAa IIOCKOCTH TOYKOH, y Koropod abc-

Pme. 18

oHcCA — BHIATPHIN Hrpoxka A, a opAHHATA — BHATPHIN HI-
poka B. MHosecTB0 BHHEIpHIIEH, COOTBETCTBYIOIIEX BCEM
BOBMOMKHEIM CMeIIAHHHIM CTparerdsm oGoMX HTPOKOB, Ipef-
craBager cofoll HeKoTOpoe BHIYKJIoe MHOMeCTBO @ (CM.
puc. 18).

IlorATHO, 9TO0 ecAEm MHOMKeCTBY () HpPHHA/JIEKAT [Be
TOYKH ¢ H P TakHX, 910 ' >>u H ¢’ >> v, ToO HE ONHH H3 HI-
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poxoB EHHKorga He Oyfer BHIOHparp CTpPaTerdio, KoTopoit
COOTBeTCTBYIOT IJaTe:H, H300parieHHEE TOYKOA o — 3TO
mM gesrroguo. Cramo ObiThb, pelleHHe HTPH CJHEAyeT HCKATH
CpellEH TeX CTpaTeTHd, KOTOPHIM COOTBETCTBYOT TOYKH (J,
pacmonoxeHHEIe HA PHCYHKe COpaBa H BBePXY, T. e. TOYKH
aomaHoii CDEFG. Toukm »T0H A0MaHOH HOCAT HAa3BaHHE
onTEMaJbHOTo MHO;ecTBa Ilapero. Ecam Bme 3Tor0 MHOMe-
CTBA COTPYAHHYECTBO HTPOKOB MMeeT CMEICH, TO B CAMOM OII-
TAMaJbHOM MHOecTBe Ilapero HE 0 KaKOM COTPYNHHYECTBO
y#e pedH HeT — HTPOK A XodYeT HOAYYATH IJAATEH, KOTO-
pomy coorBeTcTByeT Touka (G, a Hrpok B — rtouka C. Tax
KAK KaK[IHI HTPOK IPH IeperoBopaX COTIACHTCA MOAYIATH
He MeHbINE, YeM TapAaHTHPOBAHHHN YPOBeHb BHHTpPHMA Ges
BCAKHX NeperoBOPOB, TO H3 MHOmecTBa llapeTo MOMKHO BuI-
menuth mopmHOxecTBo C,DEFF,, HocAllee HA3BAHHE nepe-
2080pH020 mMoxcecmga Uzpbl. B TaKOM MHOKeCTBe MOMMKHA
O6riTe BHIOpaHA eHHCTBEHHAS TOYKA, KoTopas H Oyder pe-
meHHeM HTpEl. BriGop 3Tofl TOYKHE fesio He 09eHBb JeTKoe, OH
BO MHOTOM 33BHCHT OT «PasyMHOCTH» KPATepHeB, JeKamuX B
OCHOBe HTPOBOH CHTyamuH.

Eme caouee npo6aeMsl, BOSHEKAIIAE IPH ATPe n JHI.
Heno B ToM, 910 IPH 1 > 2 BO3MOKHO CO3/IAHHE KOANHNHIA,
Golee MOTYIIECTBEHHEIX, YeM JAI000H H3 HTPOKOB B OTHeIb-
HOCTH. I 3THX HTP eCTeCTBeHHEIM ofGpasom ofobmaercs
NOHATHE TOYKHE pPaBHOBeCHA. J[OKAa3aHO, IT0 BCAKAA KOHEY-
HaA HIpa n JHD AMeer IO MeHbIIeH Mepe ONHY TOYKY pasB-
HOBeCHS B CMeIIAHHKX CcTparerdax. K coaseHHMI0, B 3THX
HTpax HET HH B3aEMO3aMEHAEMOCTH, HH 3KBHBAJEHTHOCTH
YPaBHOBEIIEHHKX CTPATErH#, M, KPOM@ TOr0, ONTHMAJBLHOE
MmeEOmecTBo Ilapero W meperoBopHOe MHOMeCTBO oupefeis-
071 Topasfo Golee caoxENM 00pasom.

Urpn, roropsie ORJIH paccMOTpeHHE 70 CHX IOp, HMelH
KOHETHOe MHOKeCTBO YHCTHX cTpaTtermit. Ha mpaktHKe He-
Pelko OKaskBaeTcs HeoOXOMAMEIM H3Y4aThb H TaKHe HIPHI,
B KOTOPHX HTDOKH UPOH3BOAAT BHIOOpH H3 GeCKOHETHHX
MHOMeCTB cTpatermit. OmmmeM Mopeas momobHo#t mrpm. Ur-
pox A BrOHpaer alleMeHT  H3 MHOKeCTBa R, HTpoKk B BEH-
6mpaer smeMeHT y W3 MHOmecrBa R, (o6mdEO B KagecrBe
MHOMeCTB R, m R, paccMarpHBAlOT BAMKHYTHe HHTEPBAJIEI
[0, 1]). 3apama ¢ymEkmEA pBYX mepemeHEnX D (z, y), Xa-
PaKTepH3YOMAaa BHHATPHII NEPBOTO0 HrPOKA NPH TAKAX
Bribopax. Kakmm ofpasoM caefyer npomsBofdATL BEIGOp
RagoMy Hrpoky? Urpu ommcaEHOro THIA HOCAT HA3BAHHE
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Henpepuighbiz uep. Jlokasamo, 4ro ecnm $ymEknEa @ (z, y)
HelpepPHBHA, BCera CYIEeCTBYOT ONTHMAJBHHE CMEHAHHE®
cTpaTeTHH JJia 060HX HIpokoB. ToNBKO NOHATHE CMENIAH-
HOH cTpaTerdm Temepb BBOAMTCA HECKOJAbKO WHAYE, C HC-
[DoJB30BaHEEM 0(oJlee TOHKOTO MAaTeMaTHdeCKolo ammapara.

2. MOHCK OITHMAJBbHBIX CTPATETHH

Tlocme Toro Kak BHACHEHO, YT0 ONTHMAJBHEE CTPATETEH CY-
ImMeCTBYWT, €CTeCTBEHHO, BOBHHKaeT Apyraa npolbiema —
Kak ma#ite s1m crparermd. CymecTByeT pA; MeTopoB, Ipex-
HABHAYEHHHX CIEeNHAJBHO MJA Takod meam. 3mech MH 00-
CymEM [Ba H3 HHX.

Ixeusasrenmuocmo mampuuroli uzps U sadavy auHelino20
npozpammuposarus. Upessnyafino BAIKEKM H HCKIWYATENb-
HO IOJe3HHM OKa3aJcA TOT (axr, IT0 BCAKAA HIpa ABYX
JHI[ ¢ HYJeBoH CyMMoH pKBHBaJleHTHA HEKOTOPoH 3ajmade
NHEEAHOT0 NPOTPAMMEDPOBAHHA. JTO 03HAYAET, ITO IO 3a-
JaHHOH WJIaTe’KHOH MATPHIE HTPH MOMKHO IOCTPOHTDH TAKYIO
mapy 3afav JAEeHHOro NPOrPAMMHDOBAHHA, pemeHHA KOTO-
PHX ompefelAWT ONTHMAJBHHE CTPATeTHH 000HX HI'DOKOB.
H, saobopor, BCAKOH 3ajade JEHEHHOr0 TPOTPAMMHDPOBAHESA
MOKHO CONOCTABHTH HTPY TAK, 9TO ONTHMAJLHHE CTPATETHH
HT'DOKOB NAfyT pemleHHS HCXONHOM 3afauW H JABOUCTBEHHOH
K Hell. Mu me GyfeM mpHBOAHTH 31eCh MOJHQOTO [0KA3aTeldb-
CTBA PKBHBAJICHTHOCTH, & OTPAHAYMMCH TeM, 9TO IOKAaMKeM,
KaK OT HTPH NepeldTH K 3ajade J@mHeHHOTo0 IPOTPaMMUPOBa-
HESA.
3amaEa miaaTeKHAaA MATPHNA

(alh---yaln)
e e e e .

Qpyre -3 Ay

ITycrs mrpok A Gyner BHOHpaTs CBoH CTpaTerEd C Be-
m

POATHOCTAMHE, PABHKEIMA COOTBETCTBEHHO Zp, - .. ,xm(z =1,
i=1

z; > 0). Ecam #rpoxk B BubHpaer CBo0 NepBYW CTpaTerHmo,

TO OKHAAeMHH BEHETPHO HI'poka A COCTABUT

A, =ayry + ..o+ AT
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ecad B BrbHpaer BTOPYI0 CTPaTerH0, TO BHETPHIN COCTAB-
afeT

Ay = a2 + . oo+ Aoy
H T. K. BIVIOTH J0 n-H CTpaTermdm, KOTOPOH COOTBETCTBYeT
BHHATPHImM HI'poxa A, paBHHIH

A, = a2+ ...+ QGpnZa.

IToEATHO, 9T0 HAMMEHBINEH .BRATPHIN, KOTOPHH Mo)KeT

moaywars A, paBeH min A;. OGosEauEM 3Ty BeJHYMHY 9Ye-
1

pe8 Tpmipr T. €. Ty = min A;. Tak Kak HIrpox A Xouer
i

KoGHTBCA MAKCHEMAJIbHO BOBMOYKHOTO HAMMEHDIIEr0 BHHETPH-
ma, T0, BEIGHpaA CBOIO CTPATETHIO, OH HOJKeH pemuTs Cciae-
AywINyw 3a7agy.

Hairrm

max {Tmu}
OpH OrpaHHYEHHAX
anzZy+ .o+ 8uiZn — T >0

(1)

A1nTy + coe + CynTm — Tma1 > 0

(BenM9EEA %4, He NPEBOCXOAHT OKAAAEMOTO BHHATPHINA
Hrpoka A HE npH ommolt m3 crparermil mrpoxa B)

Tt 2t o =,=1

21 >0, .42, 20

@)

(ycioBHA, KOTODHM J[OMKHA YROBAETBOPATH BCAKAA CMe-
IMaHHAA CTpaTerds).

Jlerko 3aMeTHTb, 4TO medeBas (YHKNHA H OTPAHHYCHHA,
DnoJNyYeHHHe HAaMH, BHPAyKaw0T 33fady JHHeHAHOTO mporpam-
mEpoBanEA. CoBepPIIeHHO AaHAJOTHYHHE pPAaCCYKOeHHA IO-
Ka3HBAKT, 9T0 HT'POK B, OTHCKEBag ONTEMAJBHYIO CTpaTe-
THX0, JO/KeH TAKMKe PellaTh 3a7ady JHHEWHOTo OpoTpaMMH-
POBaHHAA, TOJABKO He HA MAKCAMYM, a HA MHHEMYM. TeM
CaMHIM JIOKa3aHA BO3MOMKHOCTH CBE[eHHS HTPH K pelleHHID
ABYX 3ajad JEEEHHOT0 mpPOrpaMMHEpPOBAHHA., Tak Kak anma-
paT JAHEEeHHOro NOPOTPAMMHPOBAHHA OYEHH XOpONIo paspa-
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foTaH, BO3MOMKHOCTH OTHCKAHHA ONTHMAJBLHHX CTPATETHA B
MATPHYHHX HIPaX CYMEeCTBeHHO PACIMEPAITCA.

Hmepamuennili memod pewenus uzp (memod Bpaywa).
B 1951 r. amepmkanckEil MaremMaTHK DBpayn mnpeioKan
METOX OTHICKAHHA ONTAMAJBHLIX CTPATeTHd B MATPHIHKIX
HT'pax, ONHPAKINAACA HA H3BeCTHOE NPABHJO — NPHHEEMATH
TO HJHE ANoe pellende Ha OCHOBAHME M3YYeHHS NPENHCTOPEM,
maKomieHHOro ounnra. CyTb MeToja COCTOHT B TOM, 4TO
HTPOKH, Npefie 9eM CHeJaTb XOJl, PasHTIPHBAIT KAK Obl
«B yMe» HeNuil pAn (QHKTEBHHX DNAPTHH, YIATHBAA CTpaTe-
rAd Apyr JPyra H BCAKHHA pasd BHOHpas onTHEMAJbHYH JuC-
TYI0 CTPATErHI0 OPOTHB CMeIIaHHON CTPATETMH mO BCeM NPOII-
JHM DAPTHSAM OPOTHBHUKA.

TonbKo 9T0 NMpounTANNAA Qpasa TPYAHA IS NOHEMAHHA.
Hoacnum ee mpumepoM. Ilycrp miaare:kmas Marpama HMeer
BHJ

B
1 2 3

1 /2 4 2
42 [3 18
3 \5 3 4

ITocnemoBaTenpnoCTs (QHKTHBENX NDAPTHA OOHIIeM B BHJe
9TanoB (WTepammil), HA KaM/[OM H3 KOTOPHX TOT HIH HHOK
ATPOK BHOGHpaer CBOI CTPATETHIO.

IlepBas naprH=A

I gman. Urpox A suGHpaer nio6yo H3 CBOHX CTpaTermi,
HampAMep cTpaTerdio 3, W peayabrar Bubopa cooGmaer
arpoxy B.

II sman. Vrpox B BmbHpaer Aywmuit orBer Ha 3TOT XOF —
CBOI0 CTpaTerdio 2.

Bropasa nmaprm=a

III gman. Urpox A, suas, aro B BubHEpan crparerzio 2, or-
Begaer ma Hee JYyJYmHEM o6pasoM — cBoeil crparermeil 1.

IV sman. Urpok B suaer, 9ro A ofuH pas npAMeHAN CTpa-
wermi0 3 W ofEE pasd — crparermio 1. OH @mer nosToMy
HAIUIYYIIWi# oTBeT NpPOTHB CMemanHnoit crparerma (1/2, O,
1/2), 1. e, crparerum 4 m 3 paBHOBEPOATHH, CTPATOTHA 2 He
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mcmonmbayeTca. 'TakEM OTBETOM CHYKAT CTpaTermsi 3, Tak
KaK e# COOTBeTCTBYeT HAMMEHBIIHH 0KHFAGMBEIH IIPOHTPHIIT
B 3 eMHHIEI.

Tperssa mapruga

V sman. Urpox A smaer, 9ro B ommn pas npEMeHAa CTpa-
Termo 2 H OJ{UH pa3 — CTPATeTHI0 3, T. 6. 6MY HYKHO OTBe-
JaTh Ha CMemAaHHYMW crpatermw (0, 1/2, 1/2). Jlyumuii orBer —
CTpaTerH8 2 HJIH CTPaTerHEA J, TAK KAK OHH AT ONH-
HAKOBHHA OMHAAeMHA BHATPHI B 8/3 emmEHIEI.

B peayanrare paswmIpHBAHEA TpeX (HKTHBHHX NapTHIH
DONyYeHH TaKHe NPHCIHKeHHHO CMeIIAHHLEE CTpPaTelHd:
nas mrpoka A — (0, 1/2, 1/2); mas mrpoxa B — (1/3, 1/3,
1/3). Ilpomecc yaydIleHHS 3THX CTpAaTeTHH myTeM «obyde-
HEA HA ONHTEe» MOMeT GHITh HPOROJKeH CKOJb YTOXHO KOJTO.

Ha xakgoM srame KaKEHH HTPOK CTapaercsd MaKCAMHS3H-
POBATH CBOA CpeJHHH BHHETPHIN, CYATAadA, 9TO LPOTHBHHK
Gyler HCHOAb30BATH CBOH CTPATOTHH C TEMH K@ JaCTOTAMH,
910 H R0 TOro arama. J[OKAa3aHO, ITO eCAH KAMJHA H3 HT-
POKOB HMEeT eHHCTBEHHYI0 ONTHMAJIBHYI0 CMEIIAHHYI0 CTpa~
TeTH0, TO OPH HEOTPAHHIGHHOM yBeJAHYeHHH YUCHA mApTHH
HAaXOAHMEEe ONACAHHKM BHIINe OyTeM NPHGIMKeHHLe CMeIIaH-
HEI@ CTPATeTHH CTPEMATCA K ONTEMAJBLHHM CTpaTerdaM o6oHX
mrpoxkoB. IlpaBsma, mna mocrmeHEA ontEMyMa Ttpebyercs

O09Y6Hb MHOI'0 BpeMeHH, 4YTO pPe3K0o CHH}KaeT NPAKTHYECKYIO
IeHHOCTh HTEepaTHBHOI'0 MeToja.

3. HI'POBBLIE MOJEIHN 3HOHOMHKH

Jo cox mop H3d0KeHHe TeOPMH HTp OHJIO Yy HAC KOBOJBLHO
JANeKAM OT 3KOHOMHKH, ©CJIH, KONEYHO, He CYUTaTh, 9UTO
«BHIATPHII» H «IPOHTPHII», KOIJIA OHH BHIPAKAIT HeKHe Je-
HeXKHEe CYMMH, MOTYT PacCMATPHBATHCA KAK JKONOMHYOCKHO
repmunn. Ho nacrama nopa nmokHmEyTs MHpP a6CTpaKTHHX
MATeMATHIOCKHEX MoJfieJiell H CTYIHTh HA KOHKPOTHYH NOYBY
X03AHCTBOHHKX CBA3eH H OTHONMEHHM.

ITycry sxoHOMHYeCKad CHCTEMa COCTOHT H3 r NIpeJUpHA-
THA B Ka)KJA0e M3 HAX BHICTYIAeT H B POJIH NOCTABIEKA, H B
poam norpebmrens. Hampmmep, npenupusarde k& xapaxre-
PH3yeTCA MHOECTBOM NPOH3BOACTBOHHEX BO3MOMKHOCTOH
Qx. ONeMeHTH 9TOT0 MHOMKECTBA — BOKTOPH I — oLpele-
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AAT KONHIeCTBA 3aTDPAUYHBAGMEX H BHIOYCKAEMHX HHTpe-
IHeHTOB (OTPHOaTeldbHEe KOMIOHEHTH OOpeflell 10T 3aTDPATHI,
a moneKATeNbHEEe — BROYCK). TakmM o6GpasoM, XxosdgiicT-
BEeHHAS CAMOCTOATENBHOCTh NPEJAUDPHATHEA MoJeldApyeTcA
BOBMOKHOCTBIO BEIGOPA BEKTOPOB %) H3 MHOMKECTBA (j.

Onmako Takoe ONHCAaHHe HENOCTATOYHO. Belb mpefnpHA-
THe &, TAK jKe KaK H BCe OCTaJbHEE INpefUPHATHASA, He He3a-
BHCEMo. Meay npeupHATHAMH CYIeCTBYIOT oIpefeleH-
Hple CBABH, 4 TAKKe EMeITCA ofllde orpaHHYeHHsd, XapaK-
TePH3yOIIHe CHCTeMy B HeloM. TakHe oTpaHHIeHHA MOMKHO
OpeACTaBHTH KAaK

A(x)>b,

rae ¢ = (x4, . . . 4 &,), A (x) — E3BecTHAA BeKTOp-HyHKIHA,
a b — s-MepHEfi 3afaHEHH BexTop. 3a cobawieHme ofmHEX
orpaEdYeEdA orBedder (n -} 1)-H yJaCTHHK BKOHOMHYECKOH
CHCTeMH — HeKHH IaEAPYWOIHEA opraH (HasoBeM ero 110).

Kaxppiii y9acTHAK KOHOMHEYECKOH CHCTEMEI HMeeT CBOI0
meas. IJO crpemmrcs obecneduTh MaKCEMAIBHO BOSMOMKHYIO
npubras B Macmrabax Beell cHCTEMH @ (2) = @ (24, ..., Tp)e
IIperupuATEA e XOTAT MAKCHEMHBHPOBATH CBOH NpHOHLIH,
HACYHCJeHHEE N0 CyMecTBylomuM neaM. Hanaumo KoHIHEKT-
Hasd CHTYamHA — Ka)K/loe NpefliPHATHe 3AHHTEPEeCOBAHO B
DOBHIIEHAH IeH HA CBOI NPOJYKOUIO H B CHEKEHHHA HEeH HA
nmorpebiseMile HHTpefdeETH. KaKyio ke CTpaTerdio ciaefyer
BHOHDATh KOUKOMY UPe/IUPAATA®, T. . KAKHe BeKTOPH 3ar-
PaT E BRIYCKA BHGHpaTh H KaK HA3HAYATH HeHH HA OpPO-
AYKOAO?

Ecam cpemars pap cyry6o MaTeMaTHYeCKHX MOpe/lloo-
JKeHHH OTHOCHTENbHO BH/IA DABNAIHKEX MHOMKECTB H (HYHK-
OHU, YyOOMAHYTHX B ODHCAHEA 3KOHOMHYEeCKOU CHTyammd,
TO MOMKHO JI0Ka3aTh Clenyolmmii mETepecEmil dakr. B nam-
HOH MOJleIH CYIEeCTBYWT DPABHOBECHEE CTDPATETHH JJA KamK-
JoTo OpefAnpHATAA (OTKIOHEHHE OT KOTOPHX He BHITOTHO
HAKOMY), a TaKKe COOTBeTCTBYWIHe AM HeHH (KOTOPHe yCra-
paBnEBawrca [10) HA BCe HWHTPe[HEHTH, NPOH3BOJEMEE H
morpebisAeMuie B CHCTeMe.

OTEICKaHHe PaBHOBeCHEIX CTpareTdid Moxker GHITH OpTaHH-
30BaHO B BHME Cle[yW0mero MHOTOIMAroBoro mpomecca. Ha
kamom mare 110 masmagaer meHs Ha BCe HHATPe/IHEHTH, HMe-
wm@Eecs B CHCTeMe, H NpeiiaraeT OPefAUPHATHEAM BriGHpaTrs
TaKde NPOH3BO/CTBeHHHO IPOTPAMMEl, KOTODHE IPH 3THX Ne-
HaX MAKCHMH3HDPYoT HX npHbuas. [Ipeanpmarma pemarTt
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CBOH JOKAJbHHE 33JaYd MAKCHMH3ANAH H coolmawT onTm-
manbsEHe pemenEs B [10. Ha ocHoBammE molydenHoft ®H-
dopmanma I10 yroumser nokaldbHHEe OTPAHAYEHAA H ompele-
JdAeT NyYIHR NJaH H HOBHe HeHH. Jlalee mpomecc mOBTOPA-
erca. Ecnm Ha JBYX moclefywIMEX IIAarax IJIAaHH NPeJIpH-
ATHH He H3MEHATCHA, 3HATHT HANJEHO ONTHMAJBHOE peIleHHE.
B nporEBHOM clyuae KaMOWH CleqyoOMHAA IDar BefeT X
yBeldHIeHA I106anbHOM TPHOGHIE CHCTEMH.

PaccmorpeEBEas cmryamus JoBoJAbHO yclHoBHA. UToOH
clleNarb ee HEMHOT'Q DPealHCTHIHEE, HYKHO IPHBJIeds Golee
cnoKHEKNA ® Gollee TOHKHH ammapar TeopHH HTD.

IIycrs HEMeerca n mpeRnpHATHA, NPOH3BOJAIIEX § pas-
apgENX npoAykroB. IIpenmpmarme j BuGHpaer cBoft mpoms-
BOJICTBEHEH# IJIAH ¥; A3 MHOKeCTBA BO3MOMKHHX IIaHOB Y j.
Hapsagy ¢ mpeflnpEATHEAMA HMeWTCA H moTpeOHETENH, KOTO-
pHe IOKYDAWT OPOAYKTH IO HEHAM Dy, Py - - -» Ps. MHO-
meerBa z; (i =1,2,...,m) — gabopH PpasNIEIEHX Ipo-
OYKTOB, JocTymHHe i-My norpebmremw. Ilpemmonaraercs,
9T0 INpeAmodYTeHHe, KoTopoe i-ii morpebETENs OKasHIBAET
pasnmuEHM HaGopaM DpPOAYKTOB, yCTaHaBIHBaercA (YHK-
naeil npepnourends U; (z), rie z — BuOGpaEENd HabOPp.
Bynem camrars, 910 BCA mpHOWMIL OpEeJOPHATHA BHIIAYQ-
Baerca morpeburensaMA TakEM o0pasom, 9To i-i morpebuTENb
monyJaer oMW «;; Opubuam j-ro mpenupmarua. Ilomarmo,
aTo

m
Noyj=1 npa j=A1,..., n

=1

Hanmno xoEdnmkrEas caryagasa. C ogHOH CTOPOHH —
OpeJUPHATHA, CTPeMAMmMHecSd MAKCHMH3UPOBAaThH CBOW IPH-
OHJIb, BAHHTEPECOBAHL B NobhimenmH meH. C Apyroi cro-
POEH — ToTPeGHTENH, CTPeMAIMHEECS MAKCAMHABHPOBATH MO-
Ne3HOCTh NPHOOPETEHHHX IPOAYKTOB B YCIOBHAX OrPaHH-
YeHHOCTH CPefiCTB, 3aHHTEpPECOBAHH B CHHKeHHH HeH. Hakoi
CTpaTerHH HROJKHA Clef0BATh KaXKAAaA H3 CTOPOH?

Jlenas paAx mpeAmoNoMeHAA OTHOCHTEIBHO MHOMKECTB Y,
X; ® ¢yExnmE npefinogrerds U (z), BOBMOMKHO [IOKAa3arhb
clenylOmAl $aKkT — AT ODHCHBAEMOH MOJeNH CYmeCcTBYer
KOHKYPEHTHOe PaBHOBeCHe. JTO 03HAYAET, UTO MOKHO HANTH
TAKHE BeNHIHAHH Dy, « « oy gy Fys + + 09 By Pqv + « «2 Yy KOTO-
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pHle YIOBJACTBOPAIT] CAeNYIOIIUM yCaA0BHAMY

8
() D\ Pulixi = max D) Pylij

k=1 V€T k=1

(3mecb yp; — wommuecrno k-To OPOAYKTA. BLIDyCKaeMoe B
J-M TpOH3BOACTBCHHOM IJaHe. PaBeHCTBO yTBepspjaer, 9ro
npulHIN TNpelOPHATHH MAKCHMAJIBHE, KOrJa B KadecTBe
IeH HA3HAYEHK pPABHOBECHEIE I[€HHI).

Ha6op Z; mpm Bcex i mMakcummaupyer U; (z) Ha MHoMKe-
CTBe

(2) {:z |z Xy, D) Batii < D05 ) ﬁkgki}

k=1 =1 k=1

(3mech z,; — KoamuecrBo k-ro mpoxykra B HaGope morpeb-
JeHNs x i-ro morpeburena. ITo ycaoBHe o03HAYAeT, Uro i-H
morpeGHTens MAaKCHMHSEDyeT NOAb3Yy oT mnpuobperaeMhx
UM OPOAYKTOB mo TakuM HaGopaM sTHX IPOAYKTOB, KOTOPHE,
BO-IEPBHX, NPHWHAJJIEAT MHOMECTBY [OCTYNHHX IJA HETo
BabopoB, &, BO-BTOPHX, DpHoGpereEme WX YKJIAAHBAETCA B
nMeomuecd y Hero (UHAHCOBEIE PeCypCH).

3) Z T << Z Uxj

i=1 j=1

mpz Bcex k. Hpome roro,

ZP}: (Zym ZZH) =0

k=1 i=1

(copoc momxen GuTh yAoBiersopeH. Ecanm e xaxoro-aulyan
mpofyKra OpomsBoAurca Goasme, gem tpebyercd, To meHA
ero paBHA HYJAD).

Wrax, cocrodHWe paBHOBECHA B HKOHOMHKE — BTO TaKOe
moJI0’KeHNe, KOT[la HU O/IHO NmpefupusaTHe He MoXer Aoburnesa
Gonpme# npuOHAM OPU CAQMKUBIUXCA IeHAX W HU OAUH
morpeburens me Moxier npmobpecrm Goawvme Ges HomodHH-
TeNBHKX 3arpar. «/IrpokaM» He BRIOIHO OTKJIOHATHCA OT CBO-
WX ONTUMAJBHEIX CMENIAHHKIX CTpaTermi.

OnmcaEEas Moflelb NPHUHAJIEIKUT H3BECTHHM aMePHKAaH-
CKHM MarcMarmkaM-skomomucraM SJppoy m Jlebpe. Cmrya-
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OHs, KoTopas (GOPMYJHPYeTCA elo, HeCKOIbKO OoJee peand-
CTHYHA, 9eM T4, 9TO PACCMATPHBANACH B HaYajde maparpada.
OnEako H 3Ta CHTYAIHA MOCTATO4YHO ycIoBHA. Boolme mrpo-
BHe MOJe/H PKOHOMHKH HMeWT NMOKAa He CTOJBKO IPaKTHIEC-
Koe, CKOJIbKO MeTOM0JorH4ecKoe 3HadeHndme. OHm, moManyi,
TOJNBKO elle NPOKIANHBANT OYTH, KOTOpPHe B Oyaymem
HalilyT HEPOKOe HCHOJL30BAEME B YOpAaBAeHEHA MPOHECCOM
o0mecTBeEHOT0 MPOW3BONCTBA.

4 JEJIOBBIE HI'PbI

Bume 6ui10 paccMoTPeHO MHOTO PAs3iHYHBIX CHTYANHi, B Ko-
TOPHRIX MOMET BOSHHKHYTH HGOGXOIIKMOCTL B IOPHHATHH pe-
meERA. Bo BCex 3THX CHTYaIEAX NOHCK ONTHMAJBLHOTO pe-
mMeHAA OoCymecCTBAANCA ClelyrmaM oﬁpaaoM: CHagajga
CTpoHJaCh MaTeMaTHYeCKaA MOJieJlb, IOTOM, B Pe3yJbTaTe ee
HCCe[OBAHAA, OTHCKHBAJOChH ONTHEMAalbHoe pemeHme. On-
HAKO TAKAA CXeMa NeMCTBATeJBbHA [laJieKo He JUIA BCeX Cay-
gaeB. 349aCTY0 OKA3KHBAETCA, 9TO MOCTPOeHHe MOJeNH BHI-
BHIBaeT HeNPeOJOJHEMEE TPYAHOCTH HIH, €CIH OHA YiKe IO-
CTPOeHa, He OpPeACTABIAETCA BO3MOKHHM OCYIIECTBHTH ee
HCCJel0BAHEE,

Ho pemenmdasa He MOTyT He IPAHAMATHCA — Oe3 HAX HeT
COBHATeJAbHOM /leATEIbHOCTE — H JKeJaTelNbHO, YTOGH peme-
mAg 374 OniE xopommmu. Ha oCHOBAHHE 9€T'0 IPHEAMAITCA
pemeEnsa? Bor MaseHbKaA WINICTPANEA, KOTOPAaA MO3BOAHT
OTBETHTb HA 3TOT BOIPOC.

IIpencrasrre cebe, aro Hexro mpmobpea aBromoGmap @
pemEa HaydIuThCA BOMETH ero. [[IA aToro cymecrBywT pas-
Bhe cnocobm. HamGonee mpocro: mpodecTs B HHCTPYKIHH,
KaK 3aBeCTH [BHTaTelb, CeCThb B MANMHHY H BHeXaTh HA J0-
pory. Ecam Hexro He mormGEeT B aBapHH, TO epPed HEKOTO-
poe BpeMsa OH Hayuurcsa BoxdTh aBToMoOmNE. Ho cropee Bcero
BCe-TaKH, OH momafer B aBapmmo! J[pyrasa Bo3MOKHOCTH —
NO3HAKOMHETHCA C JATEPaTYpPoH, H3YIHTH «TEOPHO» BOmpoca,
H ye EMes TaKYI0 OCHOBY, IOCTEIEHHO HePEeXONHTH K IPAK-
take BoxJeEdA. Ham Hexro B aroM caywae Gyner ocBemo-
MiaeH 00 OCHOBHHIX YCIOBHAX BOMIeHHA MAITHHL, HO B HCe
KJIAIOYATENbHNX 0GCTOATeNBCTBAX OH MOMKET He Hafirh mpa-
BHJIBHOI'0 PeINeHHA. Be}lb B y"leﬁHﬂKax BCero He onHmMeEemb.

Haxomen, TpeTHA ©nyTs? OOA PYKOBOACTBOM OIMTHEIX
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npenofaBareseli Ha coemHEAJBHO 000PYAOBAHHHX HOJAHTOHAX
€ ACKYCCTBeHHO COOPY:KeHHHMH OPenATCTBAAMH Ham HeKTto
ofygaeTcsa MAacTepcTBY BOK[GHHA MAmMEHL. 3HeCh OH, «@AT-
pas», momajaeT B 09eHb CJIOKHHE CATYAaHA, X HOCAEe TOTo
KaKk eMy y[AacTCA HAATH BHXOJH A3 HHAX, yOPaBleHHe Ma-
MAHOA B OOKYHHIX YCHOBAAX OyIeT NJIA HeTo JEeTKHM JeloM.

Ilpmmepro Tak sxe 0OCTOHT flesio ¢ IPHHATHEM PelMeHAA H
B JI00HX JApPyrEX Bompocax. Jliomm o6GygaioTca HCKYCCTBY
OPHHATAA XOPOMHAX PeMeHHH MJIH B caMoM IPolecce LPH-
HATAS pemeHm# (CpaBHATe ¢ HEPBHM cmocoGoM obyueHmA
BOJKJ@HAI0 MAMMHAHK B eT0 HOCHEACTBAAMH), HIH HA OCHOBE
TeoPeTAIeCKo#l IOATOTOBKA (BTOpPoil cmocof), HJIH ¢ moMo-
mpbIo NedoBuX UTp. Mu He 6yIeM oCTaHABIHMBATHCA HA HeP-
BHX JBYX cmocofax, Tak KaK OHH MHPOKO H3BECTHH H HC-
OOAB3YIOTCA BO BCeH MHOTOTPAaHHOH dYeJoBeUeCKod Jes-
TeJABHOCTA. A BoOT TpeTHil cmocol, K COMalleHAI0, 3HAYATENb-
HO MeHee H3BecTeH. IloaToMy paccMoTpmM ero mogpobmee.
Hrak, 4910 e Taroe MeNoBHE HIPH?

Hsygas kakyo-HEGY[b KOHKPeTHYI0O CHTYAaOHI0, CTPOA
66 MaTeMAaTHIECKYIO MOMelb, MK B 3HAUHTeJbHOH Mepe 00e3-
TEYEBaeM fAeiicTBATeNbHOCTH, Hampmmep, xkorza Bo Bropoi
rlaBe pacCMATPHBAJACh 3afada o BHIGOpPe LPOH3BOACTBEH-
HOA WPOrpaMMH, TO IPH 9TOM He YYHTHIBAJIACH HA BO3MOMK-
HH@ NOJOMKH KaKAX-HEOYObh CTAHKOB, HE B3aHMOOTHOIIGHHS
Mexny paboraromumm, HE MHOToe Apyroe. Hekoropme cay-
daiffmocTd, Kak Onuio HOKa3aHo B TpeThell TiaaBe, MOKHO
Y9eCTh, €ClIm BMeCTO JHHEHHO-IPOTPAMMHON MOHNEMH HOCT-
POHTEH Mofelb CTOXACTHYECKOT0 HOPOTPAMMHDOBAHHA. A 49TO
HdelaTh C MeJHM PAKOM APYTAX ACHEKTOB LIPOH3BOACTBEHHEOM
IeATeJBHOCTH, KaKEM 00pa3oM, HampEMep, BBeCTH B MOIEJIb
OTHOMEHAA MeKAy JIOABMH, TeJld, Y HAX EMeloImdecHd, B OPy-
Tde He mOAJalmMuecs A3MePeHHI0 (AKTOPH, NOBOJIBHO CHJb-
HO BJZAIOMYEe HA HKOHOMHYECKHe IOKa3aTedm?

OxasnBaeTCA 5TO MOMKHO CHeJaTh, HO HECKOABKO He-
obpaanM coocobom. Hysimo, 9100 HeyIBTHBaeMhe HoKa-
3aTeNd, OTHOIMEHHA MEXOy JIONbMH, MONeJIHPOBAJTA CaMd
aona. enaercsa sTo Tak. Vsydasa peallbHYI0 CATYAaLdio, MHI
comocTaBiAeM el He MAaTeMaTHYeCKYI0 Mofedb, a obcTaHOB-
Ky «yCIOBHO#l HPaKTHAKH», B KOTOpo# HelCTBywImme JHOA
«@TPAT TO, UTO CoBepmaercda B AeiicTBETeNBHOCTA. VHNIME
¢JI0BaMH, NHIMETCA CIeHAPHA# NaHHOH HKOHOMHYIECKOH CHTya-
OME d YYaCTHAKH CHPEICTABIeHAA» NPAHRAMAIOT Te PeMeHH,
KOTOpHEe NO/MKHH HOPHABECTH K HAMJIYTMeMy DPe3yibTaTy.
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HenoBrie HrpH o0HYHO CTPOATCA ABYMA cmocobamz. Ilpm
OepBoM H3 IUX KajXKAHU YYACTHHK NoJdydJaeT HePel HTPoi
TOYHHE HHCTPYKIHH O TOM, KaK oOH HoJKeH [IeMCTBOBATh.
Ap6urp, Habmofaomuil 3a X0NoM HIDH, OLECHABAET €e pe-
syabrati. Ecau oH cudTaer, 9Iro HIpa HIET Xopollo, TO B
JaJbHEHMIIEM 9T HMHCTPYKIOHAHA COXPAHAKTCA. B mpoTHBHOM
ciydae oHH H3MEHANTCA apOETPpoM H Hrpa LIOBTOPHAETCA
cmavaza. Bropo#l cmoco6 B3akaogaeTca B ToM, 9To LIepex
HavaJoM HTIPH ee YJYACTHHKA IoJAYydaloT HE TOYHHE HHCT-
PYKOHEH, a JAmMb OPAMePHoe ONACAHHE CBOHX jeiicTBmit. Bo
BpeMA TOTIPH Iof, PYKOBOACTBOM apéHTPa OCYmMECTBAASTCH
anpoGHpoBaHMe PAasAAYHHIX CTpaTermid mrpokoB. Omo mpo-
HoJ)KaeTCA [0 TeX Iop, HOKA Hrpa He OGyleT mpmsHaHA XO-
pomeii. Jlame Torma Toumo (PEKCEPYTCA HHCTPYKOHHA [IJsA
Y9aCTHAKOB HTPH.

O6a cnocoba TpeGyOT OMEHKE HTPH — XOPoOIlo OHA HJET
maE miaoxo. Ecam MofeampyeMas Hrpodl cATyaumdsa [omyc-
KaeT IOCTPOGHH® MATEMATHIECKOH MOMENH, KOTOPAd MOMKeT
6uTH peammsoBana Ha IBM, To mrpa mpmsmaerca Tev Jayu-
mei, dYeM Oam:ke ee Pe3yAbTaT K MAMHAHHOMY DPeNIeHHI.
Ecim e MamMAHHOTO PeIIeHAS He AMEETCH, To LPOBOJHETCA
9KCHePTHAA OLEHKA.

IloacEAM ckasamHoe mnpuMepoM. IlycTh MH xoTEM Ha-
yIEThCA HAaMIywmHEM o6pasoM yunpaBiaaTh 3aBofoM. [las ato-
ro HEKOTOPoe YHCIo JIOfed — YIACTHHEKA HIPH — pacipe-
melsioT MeKny coboi#l o00A3aHHOCTE JHI, NPAHAMAMEX
pellleHAs Ha 3aBofe. TakK HOABIAIOTCH «OEKTHBHEE? NTHPOK-
TOP, TIaBHHH WH)KeHep, HaJaJbHAKH OT[e/IoB H IeX0B, HE
JKeHePH, Mactepa @ Ap. B yciaoBHo# ob6cTaHOBKE, BOCIPOHS-
BofAmell NeHCTBATEABHOCTh, BTH YJYACTHAKH HIDH LPHCTY-
maoT K «paboTe» — OHA BCTYHAIOT APYT ¢ HPYTOM B JeJOBHE
KOHTAKTH, MOJeMHEDYIOMHe JeHCTBATeNbHO BO3HAKAIIHUE HA
3aBofle OTHONIEGHHA. B Xo0/ie 9TEX KOHTAKTOB, CTPoTo pery-
JAPYeMHX HAa OCHoBe JEHWCTBYIOMHUX HA 3aBofle IPABMJ, OPH-
HAMAWTCA ((HPOEBBOI[CTBGHHHG» pemeHAsA. y‘laCTHﬂKH HMe-
0T BO3MOKHOCTH B Xofe HIPOBOAWMOH HTDH ONEHABATH pe-
3yJAbTATH OPEHAMAEMHX HMHA PelleHAHA — JJA 3Toro eme o
Havalla HX [eHCTBHA C03/aeTCA MaTeMAaTHYeCcKasg MoJedb
Opolecta, KOTOPHI UTPOKE MoJKHH ONTHMH3APOBATH. JTa
Moflesib, C OJHOM CTOPOHH, HO3BOJAET KOHTPOJHDPOBATHL HpH-
HAMaeMiule pemenus. G ApyToi e CTOPoHH, Homob6Hoe Hmpo-
ATPHBaHAe HNeACTBETeAbHOCTA (T. €. CaMa [eloBag HIpa)
HOMOTaeT YTOUYHHTH MoJedb, OTPA3ETh B HeH He 3aMeYeHHEHI®
HepPBOHAYAJBHO CYIECTBOHHEIG UEPTHL.
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IlpmBenenEH# OpHEMep HAaeT BO3MOMKHOCTH YKa3aTh [Be
B3aHMOCBA3AaHHLEIe B [ONOJHAIOMUE APyl Apyra poim [eJso-
BHX HATP. Bo-mepBHX, 5TH HrpH BHOOAHAIT yIeGHYIO DOAb.
Wx ywactHEKE oOydarorcs OPEHAMATH ONOTEMAJbHHE WA
61d3Kkde K ONTHAMAaNbHHIM peIIeHHS, ONEHHBAA NOCIeICTBHEA
cBoOx peiicTBmit. J[1A KOHTPOJA HEPEJKO HCHOIAb3YeTCH
MaTeMaTHdecKad MofeJb. B Xofe HIpH YIaCTHHKHA OpPH-
06peTaloT oOHT DYKOBOJACTBA, aHalm3a HHPopMam@m, OTHO-
cAmeAcsa K HX J@ATeJbHOCTH, ONKNT DPHHATAA pemeHmid. Bo-
STOPHX, JIQJ0BHM HIDaM NPHCYMA HCCAEROBATOABCKAA POIb.
Y4acTHOKE Tako#dl ATPH yTOYHAIT MoMedb, MOTYT HCHPobo-
BAaTh PasidvYHHE [eJieBrie QYHKIME B BHGPATh JAydmyo, Opo-
BepPETh B 06CTaHOBKe YCI0BHON NPAKTAKA Te MM HHHE
CIOPHEI® WOJOKeHHsA, ITo 0CoGeHHO NIeHHO Hepej] LIpoBefe-
HAEM HOBHIX SKOHOMHYOCKAX MePoLDHATHIA.

JenoBas mrpa Gamke K peanbHoll JeHCTBATENBHOCTH,
9eM OPOCTO MATEMATAIECKAA Mofeldb, H LOTOMY IpoIecc
0o0ydJeHEA € ee DOMOMBIO OKA3HBAGTCA 096Hb 5(eKTHBHEIM.
1o moBmmenme sddexTEBEOCTE 06yCIA0BIEHO HEKOTOPHIMHE
BayKHHIMA 0Co0eHHOCT AMHE JesaoBuX Arp. Tak, npm mx peannsa-
OAX HTrPOKA MOTYT OHICTpo WOHATH, XOPOImO OHHE HIPAIOT
HJIA mJI0X0, B B DOCHeRHEM ClIydae COOTBETCTBYIOmEM obpa-
30M H3MEHATH CBoI0 Hrpy, lleiicTBES oBHOTO HTPOKAa OTpa-
KAIOTCA HA HOJO'KeHHH HPYTHEX H eCJAHE oH caM He oGHApY-
SKAT CBoeH omMHOGKA, TO «KOHKYDPEHTH» BOCHOJAB3YIOTCA 6i,
a «mapTHEDE» GyNyT CTPajaTh, M 3T0 3aCTABAT HI'PoKa Golb-
me He AeJAaTh TAKAX OMHGOK B aHAJOTHIHHX CATYanHAX.

Hapsany ¢ Gomee mam Memee HOJHHM OOHCAHHOM KOHK-
PeTHO# CHTyamuE OPHE NPOBeAEHHH HIDH, MOKeT OHTH 3a-
IIaHAPOBAHO MOJIEIAPOBAHEAe W PAasHOTO Pofa NoMeX, HH
OHOEHTOB, BCTPEYAIOIEXCH B pealbHo# kmsHEA. B o6meM,
MOYKHO CKa3aTh, 9T0 OJHO M3 CAMHIX IEHHHX KadeCTB HIPaK-
TAYCKOTO PAabOTHAKA — ONKT, KOTOPHA B oGHYHHX yCilIo-
BEAX mpHobperaercs TojaM@, ¢ OOMOIBIO HeloBoll HIpH
HAKAIUIABAeTCA B CYMTAHHHE Hefead, J(i1A CoBPeMeHHOTO
BEHICOKOPa3BATOT0 NPOHMSBOLCTBA, Ifle ONHT H NPAKTHKA
NPHHATAA DPeMleHHH HrpaloT KoJoCCAJBHYIO DPoJb, Haldmuze
TaKo#l BO3BMOKHOCTH TPYXHO HEePeOUeHHTH.

JlenoBrie ETPH MOTYT CTAaTh BaYKHKIM ODY)KHeM B apce-
Hajle yOpaBjieHHEA OpoHE3BoAcTBOM. O6 3ToM CBHAETENBCT-
ByeT HCTOPHA HX «0IHA3KOTO PONCTBEHHAKAY» — BOGHHKX
HTD, KOTOPHE M3BECTHH €me ¢ JPeBHOCTH, H HO CHX IOD HE
yTpaTEam cBoell mEHHOCTH; B GOJNLMEHCTBE apMHH MHpa
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Tak@me ATPH (MaHeBPH, WTAOHHE yYeHAA W T. I.) H Ceigac
HCHOOAB3YIOTCA JaA obydeHms coapaT m opumepoB. Jla m y
CaMEX [€JOBHX HID ToKe ecTh Omorpadlsa, HACYETHBAIOWASL
yKe HOCKOJBbKO [AecATWaeTHii. B TpmamaTwe rogm Hamero
Bexka B JleRmATrpaje madaJd OPOBOJATHCA OFHH M3 HEPBHIX B
MHApe JeN0BHX 5KOHOMHEIeCKHX Hrp. B ocHoBHOM oHEH HO-
cma@ yueGHHH XapakTep — paGOTHEKA OpegUPHATHH «pe-
HeTAPOBAJNEY CBOIO JEATeNBHOCTh B 0GCTaHOBKE YCA0BHOR
OPAaKTAKA H TAaKAM OyTeéM NO0BOJBHO OHCTPO mpmobperan:
H000X0NAMHEI OPAaKTHY6CKHA omWT. 3aTeM B TedeHHe [JIH-
TeJBHOTO BpeMEHH paGoTH B 5ToM HampaBiesd:n B CoBer-
ckoM Comose HE Beamch. B OATHAECAThI® T'ONH BTOT YKCIE-
PHMEHTaABHEE MTON MONEIHPOBAHHA OHJI 3aHOBO IEPEOT-
kput B CIIIA, npro6pea monyaspHOCTs B HaTad GHICTPo pac-
LIPOCTPaHATHCH, )

B macrosmee BpemMsa B MHpOBOH JHATepaType OMHECAHK
COTHH [®JNOBHIX SKOHOMmYecKEX mrp. OHE BeckMa PasHOOG-
Pa3HH KaK o YPOBHAM, TaK H mo measaM. EcTes mrpm, Mome-
JEPYIONEe OPOM3BOJCTBOHHYI0 [@ATEIBHOCTH OTASIBHOTO
y9acTKa mpefupaATHA, BCeTo HPEANPAATAA, 0TPACAH HPOU3-
BOACTBA H fa;ke BCOH 5KOHOMHTOCKOH CHCTEMHI.

B mameii cTpage [ea0BHe HI'DH HOKAa €me He HAUIA INH-
POKOTO DasBATHSA, XOTA HEKOTOPHE PaGoTH mo AX CO3NAHAIO
H ACHOJb30BaHHIO y:;ke mpoBemenn. [Imomepamm 3mech cHOBa
BHCTYNHJA JGHHHTDPASUH (HA 5ToT pas aaGopaTopmA KO-
HOMHAKO-MaTeMaTH9eckux MmeTomoB JII'Y), magatm paboTn
B HoBocubmpckom TocynapcrBerHoM yHmBepchTere, Poc-
TOBCKOM HAY9HO-HCCIONOBATEONBCKOM HWHCTATYTe MOXAaHHKA H
OPAKNAJHOA MATeMATAKH H HOKOTOPHIX APYTHX YIDPE:KACHHAX.



TJIABA NATAA

MAKPOYKOHOMHYECKHE MOJEJH

Jlo cmx mop B aTofi KHAre pacCMaTPHBAJHCH JHAMb CPaBHIE-
TeJbHO YaCTHHE SKOHOMHYOCKHe 3afiagd. [[aa HmX pemeHns,
KaK MH CTPeMHNHECH HOKa3aTh, INeJAeCo0GpazeH HOAXoX ¢
TOYKA 3PEHHA KOHNENIHAH MAaTeMaTHIeCKOro ONTHMaJbHOTO
niasEpoBaEAs. Ho B 5KOHOMHKe CYyIIECTBYIOT HE TOJBKO
noxanpHHe npoGaeMu. Kpome HmEx mMmeioTcsa riaoGalsHEE
HapOAHOXO3ANCTBOHHLE WIH, HHAYe, MaKDODKOHOMHYOCKH®
safjaga. OGCYKNeHHI0 HOKOTODHX METOJOB PEIeHHSA TaKHAX
3a7jad HOCBAIPHA 3Ta IJIaBa.

Beakasa maTeMaTHueckas MOJENb PEANBHOTO ABJEHHA,
mpomecca IPefCTaBIAST NEHHOCTh HOCTOJBKY, HOCKOJIBKY OHA
HO03BOJIAET yCTAaHOBHTH HOBHE 3aKOHOMEPHOCTH, IPEICKa3hl-
BaTh, Kak OyqeT mpoHCXOoMATL MONEAHPyeMoe ABJI6HHe, Hmpo-
mecc. OcoGoii NEHHOCTHIO 00JaJal0T MaKPOSKOHOMHIEC-
KHe MOJIeJId, TaK KaK Ha HX OCHOBE MOJKeT OCYMEeCTBIATHCH
NPOTHOBHPOBAHA® PAa3BHTHA BCEro HAPOJHOTO XO3AKCTBA,
MOTYT [JaBaThCA KOJHMYECTBOHHHIE DPEKOMEHJAIHH 1O BHOODY
pacopeneneHdsa CpPeACTB, MOTYT ONEHHBATHCA OCYINECTBAMAI®
TeMHH pPOCTa OOMECTBOHHOTO TPOHM3BOACTBA B MEAOM. OTO
MONeNE HAHWBHCIIEr0 YPOBHA, OHH MABIAIOTCA <«HOCHASHEH
HHCTAHNHEH», CyMMHDYIOme# HTOr BCeX JOKAJBHHIX peme-
HA#.

HyKHO OTMOTHTB, YTO HEPEXOJ K MaKPOSKOHOMHAIOCKHM
MofieliAM CBA3aH He OPOCTO C YBEJWIGHAEM DPa3MEPHOCTH
y/Keé DACCMOTPEHHHX 3afad. 3/leCh BO3HHKAlOT MHOTHE HO-
BH® BOHPOCH, CHONAPHIOCKHe HJIdA MoJeneidl HapOJHOXO3AR-
CTBOHHOTO HJAHAPOBAaHHHA, MOCTPOGHA® H HCCIEOBAaHHE KO-
TODHIX BO3MOJKHO JHIL HA 0ase coueTaHHA TPATHNHOHHBIX
METOJI0B SKOHOMHIECKOTO aHAJAH3a, C apCeHAJOM CTATHCTH-
96CKHX H  MaTeMAaTHKO-9KOHOMHYECKHX MOTO/0B.

PacemaTpmBaeMuiii Kiacc Mofesefl ONMHCHBAET CIIOKHEIO
9KOHOMHYECKHAE® KOMIJIEKCH, OXBATHBAIOWIE® MHOTOYHCICH-
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HEle OOBeKTH W SBJIEHWSA, JAEATEJbHOCTh KOTOPHIX RAJIeKo HE
ngerepumEEpoBana. OXBaTuUTh WX BCEe HEHOCPEACTBEHHO B OfI-
HOHM MOfesid mOKa HE HpefcTaBiseTcs BOo3MO;KHEIM., Heobxo-
JTEMO HOPOBORMTH arperupoBaHme (00beIWHEHWE) NAaHHHX ¢
reMmM, 49robnl o6bemM mcmodn3yemModl HHPOPMATUE OKaszajicsA
Jocrarodso 0003PEMEIM M KOMHOAKTHBIM, ofecmedmBali BO3-
MOKHOCTh o6paGoTkm u amanmsa. Takoe arperupoBamme
ocymecTnisieTcss myTem obwenmmenus Gojee mid MeHee Of-
HOPOJHHIX 3JEMEHTOB 9KOHOMHMYECKOH CTPYKTYPH B TPYIIH,
JJiA KOTOPHX HPHUIMMAIOTCA HEKOTODHE YCPEeZHEHHHE Xapak-
TEPACTHAKH.

W3 xosocCapHOT'O MHOKECTBa HPOHM3BOJACTBEHHHX (ak-
TOPOB B MOJieNs OOHIYHO BKJIIYAITCA JHIIL Hambojee Baik-
HEE — TPYX, Opou3BOAcTBeHENE (oHAH U T. n. IIpomssofcraa
GIM3KUX OTpacied TPYOOAPYIOTCA B MOJEJNH B CEKTOPH
xo3aiicrea, [[Jia KamTOro CeKTopa HpefmoJiiaraeTcsi W3BecT-
Bo# (3TO OYenb BajsKHO JJIfl WCHOJH30BAHHWA MOJENH B IPOT-
HO3WpOBaHMHA') CKOPOCTH, ¢ KOTOPOH HHBECTHNHE B JaHHOM
cexrope ofpamaioTcsi B OCHOBHHE (JOHAH, T. €,, KaK TOBO-
pAT, m3BecTed Jar (Nepumof «cospesaHdsm» mEBectunui). Ilpm
3TOM NaHHHE IJIag MAKPOKOHOMHYECKUX MOJesed, CKOJbKO-
Balyfbs yROBIETBOPHTENHHO ONHCHBAOmMHUE PEaNbHYIO 3KO-
HOMEKY, MOTYT GHTH HOJYYeHH JHIIb ¢ HOMOMmMBIO IIy6oxoro
CTATHCTAYECKOTO aHAJHM3a CYmecTByomed SKOHOMHAYECKOM
wH(BOpMAIIA, aHAJNW3A, HO3BOJAIOMEr0o BHABUTEL T I06ab-
Hble XApPaKTePUCTHKHA OHKOHOMHKH, KOTODHIE KJIAXYTCA B
OCHOBY MaKPOQKOHOMHIECKOH MOJENH.

SHAKOMCTBO ¢ MAaKPOIPKOHOMHIECKHAMH MOJENSAMH HATHEM
¢ ppofJieMp aHAJW3a OJIAHA HAPOJHOTO XO03sAHCTBA B €ro
OoTpaciieBodl CTPYKTYPe KAaK KOMIUIEKCA DPsja HPOHM3BOJCT-
BeHHHIX oTpacyedi npm TpeGoBaHMH cGaJaECHPOBAaHHOCTH.

1 MEXOTPACJIEBOH BAJIAHC

Hy:xpue BHCOKOPA3BHATOTO X03AHCTBAa, ABAAKMETOCA THOHAY-
HEM g1 XX B., © B 0coGEHHOCTH HYJH NJIaHEPYEMOH,
yOpaBlisieMOd OKOHOMWKH, BO3HHKIIEd B peayibTaTe Cco-
OHaJHACTAYEC KON PEBOJIONHM, BH3BaJd HOTPEGHOCTH B KOH-
KPETHHX H pAa3BePHYTHX 9KOHOMHAYECKAX HOKABATENAX U
xapakrepuetukax. Opmoil @3 ¢opM mpaxkTaYecKod peaJsim-
3ammy 9T0d moTpeGHOCTH ORHIZIO CO3JaHME CXEMH MEKOTpac-
neporo Garanca. Bmepeme ara cxema Gruia paspaforaHa B
20-x romax COBeTCKHMH YYGHHIMH, 3aTeM OHA HOJYYdJa pas-
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BHTHEE B paboTax aMepHKaHCKoro skoHoMHcTa B. JleomTheBa,
a ¢ 50-x TOZOB IHMPOKO HCLOJB3YETCA [JA COBEPMEHCTBO-
BaHHA HapoJHOXo3AicTBeEHOro nuapdpoBamds B CCCP
(cm. ta. VI, § 4).

Vimes memxoTpaciaeBoro Gajamca Ype3BmIafiHO NpoOCTa.
Ee mosxer serko ycBomTs aiofoii wesoBexk. Beisr mnosydus
3apaboTHYIO IJIaTy, OH JIOJIKeH DacnpefenmTh, Kyha yHAYyT
ero JeHbrd. A 3To (X0TS 9es0BeK TOro @ HE NOR03PeBaeT) H
€CTh COCTaBJeHHe OalaHCOBHX OTHOMEHAX B X mnpocTeimei
dopme. Ha Toii rxe mIee comocTaBieHHA 3aTpaT @ pe3yJbTa-
TOB OCHOBAaH H MeKoTpacieBod Gaxamc. Om HasH-
BaeTCA TaK NOTOMY, 9To (anaHCOBHE OTHOMEHHA, BKJIIOYEH-
HEI®@ B HEI0, XapaKTePH3YHT BSAHMOCBA3H MOKAY Pasidi-
HHMH OTpacJfME HADPOJHOTO X03AMCTBA.

B rabx. 26 cxemMaTE9eckn m306parKeHEl GaNaHCOBLI® COOT-
HomeHAA orpacieit. Kak mx caemyerT nonmmats? Ilpmmem
YCJIOBHO, 9TO B HAPOJAHOM XO03AACTBe HMEIOTCA TOJABKO USTHDE
orpacid: 1 — nNpoN3BOACTBO 2JI6KTPOIHOPTHH, 2 — TOIIABHAA
TIPOMBIIIJIGHHOCTh, 3 — 9Y6pHAd METAJIYPrAsA H 4 — Jerkas
OPOMEIIIeHHOCTE. B TabiHAne BeAHIAHA Z;; BREIPAIKAGT 06HeM
npoAyKnmE® i-i oTpacim, 3aTpaymBaeMoil npm ¢YHKIHEOHHD-
poBaHmH j-i oTpacam. B cooTBeTCTBEE ¢ NPAEATHMA yCHOBAA-
MZ 9TO 03HAJAET, YTO NPOAYKNEA mepBOd oTpaci® pacmpene-
IA6TCA HA CHGNYIOIEe HYMKIH: Z;; — KOJXHIECTBO BHIEKTPO-
9HEpTHH, 3aTpaTABaeMoe NPH NPOA3BOMCTBE 3JI6KTPODHEPTHH;
%3 — KOJHYOCTBO JJAEKTPOYHEPTHHM, 3aTPAadABAEMOe B TOI-
JABHOM NPOMHUIIEHHOCTH, OJEKTPOSHEPTrAA pPacXofyerca H
B 96PHOHM METaJJypra@m, H B JIETKOH NPOMBIIJIEHHOCTH,
wOTP<GHOCTA KOTOPHX ONPEeNeNAT COOTBETCTBOHHO BOJIAIHWHEI
Zy3 B Ty4.

OnEako 976KTPOSHEPTHIO NOTPEGIAIT HE TOJABKO OTPACIH
npomsBoAcTBa. IloTpefuTesnsAiME ABJNAITCA HACEJEHHS, IOCY-
DapCTBeHHH® W KYJXbTYPHuE yupexaennsa. OGozautaM o6Bem
KOHEIHOTO DPOAYKTa i-i oTpacad aepes V;. Om cruaajguBaeTcs
H3 HENPOH3BOJCTBOHHOI'0 NOTPeOieHHEA «; (BKAH0Yad H BJO-
KeHAA B HONPOM3BOACTBOHHNE (OHMAH) W HAKOLJIEHHA —
BJIOKeHHAA B NpoH3BoAcTBeHEHe $oran ;. Yepes U/; oGosHa-
9AM o0BeM NpoAYKnEA [-H oTpacam, 3aTpadmBaeMoil npm
$YHEKOHOHAPOBAHAN BceX YeTHpex oTpaciaeil. Yepes W; obo-
3HagAM o0mmit 061eM npomsBofAcTBa i-d orpacad. Torfa npm-
XONHM K CIeYIOUM COOTHOIIEHMAM:

Wi=U,+V, i=1,234, (1)
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rae
4
U= ZZU m,V,=0a; +8;.
ge=1

9TE ypaBHEHHA HOAYYAIOTCA B Pe3yJbTAaTe CYMMHAPOBAHAA
mo CTpokaM TabGia. 26 @ yKasnBaIOT, KAK HCOOJb3YeTCH M Pac-
mpepeNseTCa NPou3BOACTBOHAAA NponyKasa. Hanpamep, nep-
Bue m3 HAX (i = 1) osHA”9alOT, 49To BCA NIPOH3BEIEHHASA
snexTposEeprasa (W;) pACUpefielAeTca MEKAY TOTHPBMA
oTpacaaMa npomsBopcTBa (I, = oy, + %yp + %3 + 24), HE-
OPOHM3BOACTBOHHKM mHoTpeGaeHmeM u HakomaesmeM (V; =
= oy + By)-

Onaako 0TPacis MOKHO AaHATHSAPOBATH HE TOJBKO C TOU-
KH 3DeHHA PACIPEJeJeHHAA €€ HPOAYKIUH, a A C TOYKA 3pe-
HAA 3aTPAT HA OPOM3BOACTBO B HaHHOM oTpacam. Tak, mis
HONYYeHHA LPOAYKIEHA dePHo# MeTaaayprum tpebywrca =z
SJIE6KTPOSHEPIAA, A TOIJIHBO, W HM3JEIHA JOTKOH IPOMEINJIEH-
HOCTH (cumemopmeskna @ T. m.). Ilommmo sToro, B j-i oTpacnm
AMEIOTCA 3aTPATH HA AMOPTH3AMUOHHKI® OTIHCISHAA (T;),
Ha sapaboTHYI0 Wwiary (Z;), a Takske Hoxox (8;), BosHAKamMuEi
Opd peaJH3am@E HOPOAYKTa oTpacad. Taxmm obpasoM, pis
3aTPaT HA NOPOHBBOMNCTBO HPOAYKOHA j-H OTPACIH MOKHO
BamACAThH CJAEIYIOMEe PAaBeHCTBO:

4
Wi= D i+ Zj+8;+ 15, j=1,2,3,4.
1
Ilocnenmee m3 sTAX ypaBmeHmil (j = 4) osmazaer, co-
IJIaCHO IPHHATHM BHIN® YCAOBHAM, 9TO CTOHMOCTH LPOAYK-
OAHA JeTKOH IPOMHMJIEHHOCTA PABHA CTOEMOCTH 3aTPAYeHHHIX
B Hefl IPOLYKTOB BCOX UGTHPEX OTpacieii @ aMoPTH3a-
OHA IJTI0C 3apaboTHAA WIaTa PaGOTHAKOB JIETKO# I POMBIIIIeH-
HOCTH H JIOXOJ, HOJYIGHHKA 0T Pealusanuy HPOLYKTOB Jer-
Koli mpoMuImJIeHHOCTH ', AHanorauEsnM 06pasoM, HO, IOHATHO,
ENa CBOHX OTpacieil TPaKTYIOTCA W OCTAJbHEE YDABHEHHA.
PaccmoTpeHERe 6allaHCOBHO COOTHOMIOHHS 0Y6Hb BAYKHHI,
TaK KaKk Ha AX OCHOBE MOTYT DACCYHTHBATHLCA YPE3BHYAHHO
CYI[ECTBEHHK® DKOHOMHUECKHE XaPaKTEePHCTHKA — Ko03(hdm-

! Marpana (ra6amma) MesRoTpacieBoro 6alaHCa MOMKeT CTPOHTHCA
KaK B HATyPalbHHX eJHHAIAX HSMEPEHHs: (TOHHH MeTajla & T. IL),
TaK H B CTOEMOCTHOH ¢opMe (B Kakmx-r0 6azoBHX [HemaMeHHEIX
neHax). 3gech MMEeTCA B BEJY EMEEHO HoclefHAA gopma Ganamca.
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OHeHTH OPAMHX H HoJHWX 3arpaT. Kosgfuguenm npamuz
sampam XapaxkTePH3yeT CPeNHAH Pacxof OPOAYKTa i-H oT-
pPacid Ha BHIOYCK MUHANN OPoAyKra J-ii orpacam. Om o6o-
BHAYAeTCH a;; W, HAOpAMep, B NPHAHATHX BHIIE CHMBOJAX
K0d>pOEIASHT DPAMHIX 3aTPAT BHJAEGKTPOSHOPTHM Ha LPOXAYK-
OHIO METAJNIYPIEA HMEeT BHJ G5 = Zy3/Ws.

Opmako pacxop SJI€KTPOSHEPIHMH HA BHIOYCK MeTaJja HE
HCUePOHIBAOTCA NPAMHIMHA €€ 3aTpaTaMHE. B npomsBofcTBe
MeTaJJla yd4acTBYeT TONJHEBO, HA CO3JAaHAE KOTOPOTO Onija
HCHOJb30BaHA JJGKTPOSHEPrHA, a TaK/Ke MHOTHe OpPyrme
HHTPJIAEHTH, KPOH3BOACTBO KOTOPHX TOKe NOTpeGoBalo
3aTpaT SJAGKTPOoHEPTHA. Bce 5T 3aTPaTHl HOMKHHW OHTH
YIreHH KaK CBASaHHWE C BRIOYCKOM MeTadda. JloGaBmB
K OPAMHM 3aTpaTaM B3JeKTDPOSHOPTHH B METAJyPIEE ©€
pacxol B CMeKHHX oTpacisax (B Tod 9acTh, B KoOTopoil oTH
OTpaci® Y9acTBYOT B NPOHBBOLCTBe METaJJla), HOCAe COOT-
BETCTBYIOIAX DNEPecueToB NoJydaeM Ko>POHOEERT NOoTHHX
3aTpPaT BJAEKTPOSHEPIMH HA BHIOYCK MeTajJa.

Kosgpfuyuenm noarvix sampam, KoTopHi oGosHadaerca
9epes ¢;;, XapaKTePA3yeT, CKOJIBKO BCEro HYKHO IPOMBBECTH
DpoayKOEm B {-# orpacad, 9To6m o6ecneumTs BHIOYCK IpO-
AYKOAHE B OTPAcH® j. MaTeMaTHYeCKH IOJHEI® 3aTPATH HaXo-
BATCA ¢ NOMOIBI0 CHEMHAAJbHOTO DpHEeMa — o0pameHAA Ma-
rpunn. Vcnoasays STOT mpPHeM, PAacCIATHBAIOT Bce Koaddm-
OHeHTH NOJIHHX 3aTpaT. IloHATHO, 9TO MOJNHEI® 3aTPaTH MO-
I'yT CYImECTBOHHO OTAMIATHCA OT NPAMHX 3arpar. Tak, B MeK-
orpacaesoM Oamamce CCCP 3a 1959 r., oxBaThBaBmeM
83 oTpacim, npAMEIe 3aTPATH 96PHOTO METAJJa HA NPOM3BON-
CTBO SJIGKTposHEPrEn cocraBasnm 14,4 py6. ma Tmcagy py6-
neli OpPONYKOHHA, Torfla KaK HOJHHE 3aTPaThH OmJIA PaBHH
45,4 py6.

IoscaaM, kaxkEM 06pa3oM HCHONB3YETCsI Me;KoTpacieBoi
faanc B NJAaHAPOBAHAH LPOHMSBOACTBAa. Y papmends (1)
B caydae Ji0foro Wmeaa OTpAciei EMEIOT BHJ

n

Wi= Qo+ Vi i=12,...,

i=1

a Tak Kak a;; = Z;;/W, T0 5T0 COOTHOMERH® MORHO Hpeobpa-
30BaTh B

(2 W,=ayW;j+Vy,i=12,...,n

Guml
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ITonyuena cacteMa n ypaBHEHHH ¢ 2n HEH3BECTHHIMA —
o6muEMm 06BeMaM® IPOA3BOJICTBA BCEX OTPACHEH B HX e KO-
BegauME OpoAyKTamm. IlockoabKy HeH3BeCTHHX GoJimbme,
YeM ypaBHeHHi, To 3Ta CHCTemMa HeompefeneHHA. J[IA Toro
9TOOH CieaTh €6 OmpefleJeHHOH, Heo6XoAEMO, HCXOAA H3
KaKAX-T0 COOOPaKeHHH, yKasaThb n M3 STHX BEJIHYHH.
Ha mpaxTAke o0HYHEO 1O HEKOTOPHM OTpPaciIAM 3aJaloTCsA
YPOBHM KOHETHOTO HPOAYKTA (Kak OpaBHJIO, IO TeM, KOTOPHE
0 OPEeAMYMECTBY CIYKAT [JJIA yHAOBJIETBOPEHHA 0oGmecTBen-
HHX H JAYHHX HoTpebHocTedl), mo APYTEM ke, HTPAOIAM
TIaBHYH pOJb B MAaTePHAJLHOM NPOH3BOJCTBE, 3aJalOTCA
obmue 00BEeMH BHIOYCKA.

IToxaskem, xak@M o00pasoM OCYmWECTBIAETCA peLIeHAe
CACTEeMH yPaBHEHHH MexoTpacieBoro Gamamca. Cmcremy (2)
MO)XHO 3a0ACATh B MAaTpWuHO# opMe Kak

@) W=AW +V,

rne W — BexTop 00eMOB mPOH3BOACTBA; V' — BEKTOp ypoOB-
Heil KoEewHoro mnpoayrTa; A — maTpmma KoodPUOEEeHTOB
OPAMHX 3aTpar.

Pacemorpum cayuait, korpa 3agano W, T. e. 3alaEK 00He-
MH OPOH3BOJICTBA ©O BCeM oTpaciaaM. Torma Bextop V
ompepennerca $opmyioi

V = (E — AW,

rne E — emmEmumras matpana. JIpyroii cryuaii, korjia safan-
HEIM OKasHBaerca V, T. e. 3aJJaEK YPOBEH KOHEYHOTO IPOLYK-
Ta IO BceMm oTpaciasam. Bexrop W ompefnensercs B aToM CIydae
dopmynoit

W= (E—A)"V.

Ecam o6meMr mpomsBOACTBAa 3aJaEH TOJBLKO L0 YacTH
oTpacieil, a mO OCTAJbHHM H3BECTHH YPOBHH KOHEYHOTO
OPONYKTAa, TO pemieHHe CHCTEMH (2) He3HAYATENBHO YCIOMK-
HAeTcA. Eciad jke Doap30BaThCA HE KOd()PHMACHTAME HNPAMHX
satpaT (ay), a xosdEADEEeHTaME HOJHHX 3aTpar (c;;), TO
cacrema (2) mpeoépasyeTca W OPHBORATCA K BHAY

?3) Wi=Vi— DeiVi, i=1,2,...,n.

!

Cacrema (3) Mosxer HCHOIB3OBATHCA HOAOGHO cmcreMme (2),
HO C @0 HOMOMBI0 Jerte Haxofarca Wi mo sajanBmM V.
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Heo6xomumo ckazaTh, aTo $opMyiH (2) m (3) BepHH ToNB-
KO B IPeN0JI0KeHrN, 9T0 KooQPANACHTH nPAMHX 3aTpaT ayy
OCTalOTCA HEM3MEeHHHMH IPH BO3MOKHHX H3MEHEHHAX 00nbe-
MOB BHITyCKAa NpOAyKoAHA, HoHEYHO, 5Ta THNOTE3a HE 04YEHB
crporo cobmionaerca B AedictemrensmocTu. [losTomy yrasas-
HEHMA GOPMYJIaMHE MOKHO NOJB30BATBCA KaK BechMa mpubimd-
JKeHHHIMA H TO JHIIb OPH HE 0Y€Hb GOJIBIIMX OTKIOHEHHAX
001€MOB BHIYCKAa OT GA3HCHHIX JAHHHIX.

HecmoTps Ha mpocToTy m yROOCTBO B HCIOJNB30BAHEM,
cXeMa MEeKOTpacieBoro fajlaHCa HMEeT H CyIECTBEeHHHE He-
noctaTkA. HanpaMep, HemaJke TPYIHOCTH IPH COCTABJICHAH
6allaHCOBHIX COOTHOUICHH# BOSHHKAKT H3-33 TOTO, 9TO Npef-
OPHATHA NOYTH Ka)KAOH OTPACIH NPOH3BOJAT HE TOJNBKO
DPOAYKNHIO, OTHOCAMYIOCA HENOCPEACTBEHHO K CBOeHl oTpa-
CJIH, HO W Jpyrme BEAN npoAyknda. Crakem, IIapEKONO/-
IADHAKOBHI 3aBOJl BHIyCKaeT W MACOPYyOkm, m (uryprme
KOHBKH, W [IPyTHE OpeJMeTH mMupOKoro noTpediernsn, Hpome
TOTO, HOPMH 3aTparT A OXHOr0 BAfIA NPOAYKIAH, IPOH3BO-
JIEMOTO HA PA3HHIX NPEJUPHATHAX, KAK IPABAIO, HE OHHAKO-
BH lajke JIIA npenpAATA#A ofHO# H Toil ;xe orpaciad, VimerHO
mOBTOMY NPH H3MEeHeHWH o0neMa TPOH3BOACTBA TPYRHO
OJKHJATh, 9TO OH OyfeT pealm30BaH C TeMH jKe {CpefHHMH)
3aTpaTami.

Ho pake eciim m mpeofolieTh T TPYAHOCTH, HE yAaeTcA
n36aBATHCA OT IJIABHOTO HEJIOCTATKA CXEMH MEKOTPACIEBOTO
fananca. Jra cxema mpefcTaBisgeT cofoii mo cyTH kak OH
MOMEHTAIBHYI0 $oTorpaddio CIAQKHABIIETOCA COCTOAHHA DKO-
HOMHKH: B Hell HOKAaK He yIHTHBAeTCA Pa3BHTHE HapPOXHOTO
xosniicTBa. Ilosyuaemuie cpefiHme yPOBHH 3aTpaT He OTpa-
JKQI0T MHOT000pasds BOBMOKEHIX TEXHOJOTHi, peajHzanud
ROCTHE)KeHH# TeXHEYEeCKOTo nporpecca. EcrecTserHo mosTomy,
9TO Ha OCHOBE ME}KOTPaCIeBoTo GajyaHCa HEJb3A PeImaTh 3aja-
9H HPKOHOMHYECKO! JHHAMHKA — ONPEfieATh ONTAMAJBHEE
TeMOH A DPONOPIMA DPA3BHTHA PA3JIHYHHX OTpacied HApPOA-
HOTO Xxo3aiicTBa. Ha wacTmmoe ycTpaHemHe 3THX HEJOCTAT-
KOB HampaplieEH HEKOTOPHE HaPOJHOXO3AiCTBeHHHE JHHA-
MHYECKHEe MOJIeNH, HOCTPOEHHHE Ha 0(ase MeKOTPacieBoro
GanaHca.

B kauecTBe mpEmepa npuBefileM JHHAMHAYECKYID MOJENb
MeKOTpacieBoro OajlaHCA, NO3BOJNAKNMYI YYATHBATH Kald-
TAJOBJOKEHA B PAa3IMYHKE OTPACIH, a TAKIKE CBA3L MOKIY
obmumMa o0beMaMH UPOHM3BOJACTBA B pAasjdAYHEIE NEPHOMH.
B meii wepes AK,; o603HaueHO KOJIHYECTBO mpoAyKnHm i-fi
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oTpacid, 3aTpaY@BaeMoe B JAHHHH DePHOA HA KaOATAJIO-
BJIOSKEHHS B J-I0 0TPAcib, a HOMED mEPHOAa YKa3hIBACTCA HE
nexcom ¢ C TakEmE 0Go3nauyeEMAMA 0CHOBHAS CHCTeMa ypaB
HeHOH MexoTpacieBoro GajnaHca npeoGpasyeTca B

(4%); Wi= Za”W-I—ZAK{,-—I—V{,L——iZ...,.

i=1

Ecam npefmosiouTh, Kak T0 OORYHO JeiaeTcs, 4TO He-
00X0fAMEE IJIA OTPACIH KANHTAIOBIOMEHAA NPONOPHAO-
HaJILHEB NPAPOCTY NPOAYKNEH OTPAcid, T.

AKG =, (Wi — Wi,

TO ypaBHEHRms (4) OpHEBONATCS K BAALY

@) Wi= D (a +vi) Wi— Z vi; Wit + Vi

i=1

BenmuwHn v;; BOCAT HazBaHAE K0sffuyuenmos 6a0xernui.

ITH K0P PANACHTH O3BOJNAIOT BHABATH HEOGXOLAMYIO CBA3L,

CYmecTBYIOmYyI0 Mexny nepmonamm. M3 cmcremn (4), sEas
o6mme 0GBEMH NMPOM3BOACTBA IO BCEM OTPACIAM B IEPHOK
t — 1 m 3Basg oGpeMn noTpeCiiends, MOMHO HaliTm 00BHEeMB
NIPOA3BOACTBA B IEPHOT i.

Taxkoro pona Moneinn ytmmnaxo'r OWHAMHAKY DAa3BHATHSI
9KOHOMHuYeckoil cmcreMu. M ecnm, xaxk oTMewasoch, CTAaTH-
9ecKH# Me;koTpacieBodl GasaHC — BTO MOMEHTaJLHas ($OoTo-
rpadusa, To AREAaMHAYECKHE MOJIEJH MEXOTPAcIeBOro GanaHca
MOKHO CIATATH YEM-TO BPOJie JOKYMEHTAJILHOr0 KAHOPHILMA.
Ho Bm Te, HA Apyrme MojeJd HE MOI'YT NOJHOCTLIO PENIATH
IJAaBHOA 3aJayd 9KOHOMHYECKOH [HHAMHKA — DPacCYATATH
ONTEMAJbEHE TeMOh W NPONOPOAH DAa3BATHS OTpacied Ha-
ponuoro xossitcra. Ilporpecc B pemerdn »Toil 3afgawm Gymer,
BEPOATHO, JOCTHTHYT HA APYrumX OyTAX. Mu EMeeM B BHLY,
IpesKJie Beero, AHTEHCABHO pa3pabaTuBaemMyio cefiuac TeopHIO
OAHAMHAYECKAX MoOjeeil onTAMAJBLHOrO IIARAPOBAHHA.

2 MOJEJH CHPOCA

3HavATeNbHAA H NOBOJNBHO IiIy6oKo paspaGoTaEHas rpynma
MaKPOYKOHOMAYECKHX MoOfieiiell npAMeHseTes A H3yYeHHs
npoGiieM cmpoca W noTpeGHoCTe# HaceJeHHs. ITH TpPoGieMu
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AMET mnepBOCTeNeHHOe BHAYEHME NJIA CONMANACTAYECKOMH
DKOHOMHKH, CTpeMmsAleiics K namfonree NONHOMY YHOBIETBO-
PeHHI0O HENpEpPHBHO pPAacTYmuX mnoTpeOHOCTeHd obOmecTBa.

Crenyer @MeTs B BHALY, YTO YAOBJIETBOpEHHE HOTPeGHO-
CTell IPOHCXORHUT B HACTOAMEe BpeMa B opMe YAOBIETBOpE-
HHAA IJIAaTe;KecmocoO0HOro cmpoca. Hako#-To 4eloBEeK MOKeT,
Hanpamep, HAMeTh )jkxexaHme (morpefHoCcTh) npmobpecTH
NAAHAHO, HO JJTA TOTO, YTOOH OTO )KeTaHAME OCYmECTBHAIOCH,
OH pomken o0magaTh nJIaTeKECHOCOOHKM CIpPOCOM, HJIH,
TOBOPA HONPOCTYy, HMETh JEHBIH [JIA NOKYIKA NHAHALO
(BapmaHT ¢ BHIATpHINEM B JOTepee HE pPacCMATPHBAeTCA).
CywmecTBy0T, KOHEYHO, H jpyrme ($axTOpH, BIHAKMAE HA
cupoc. Hanpamep, TOT ke Y€I0BEK LOMKEH AMETHh MECTO, KYZa
NOCTABATH NAAHHHO; )KEJIATeIbHO, YTOOH POJCTBEHHAKH, KO-
ByIIEEe BMECTE C BTHM YeJIOBEKOM, HE 0YeHb BO3pa’Kkald OPOTHB
DOKYUIKH; HAKOHeI, NpHofpeTeHAe MAAEAHO HE JONIKHO Me-
maTh NOKYNKEe XOJNONUIbLHAKA, KOTOpHi Heo6XogaM BTOMY
9eJI0BEeKy, W T. . Bce 3T $aKTOPH HECOMHEHHO Ba)KHH, HO
B MacmTabax BCero X03AHCTBA NePBEHCTBYIOMYIO POJXb HTPAeT
HAMEHHO miaTe;kecroco0HRE cupoc. OT HETO B KOHEYHOM CyeTe
3aBHCAT H 00heM B CTPYKTYpa NPOH3BOJICTEA.

Nsmeperme miaresxecnocofHOr0 cnpoca @ 0cOOGeHHO ero
IPOTHO3HPOBaHHEE IPECTABIAIT NOBOABHO CIOKHYI0 3aKavy.
Ee HeB03MO)XHO pemATh HA YPOBHE OTEILHOTO mOTpebmTens,
HO Ha ypPOBHE 00mecTBa B I€IO0M BHABIAIOTCA HEKOTODHE 3a-
KOHOMEPHOCTH H, OCHOBHIBAsACh HA HHX, MOKHO NOCTPOHTH
PAx MaTeMaTAYECKAX MOJICNI e 9TOT0 DKOHOMAYECKOTO Iponecca.
CaMEMHA [OCTOBEPHEIMH, BePOATHO, Ohid GH MOJETH, B KO-
TOPHX IJIATE)KECHOCOOHKHE CHpoc TOYHO CONOCTABAAETCH
¢ pasHEME dakTopamd (YPOBHAMH JI0X0fa, COCTABOM CEMBH,
IeHaMd H Jp.), BIAAOMMEMEA HA ero Bexdsmay. Ho Takme mo-
7T — NnoKa HecOWToYHA# MeuTa, Mexay cupocoM H STAMH
¢axTopamm HeT (YHKIHOHAJIHLHOH B3aBACHMOCTH, YTO YPe3BHI-
9JailHO 3aTPy/HAET NOCTPOEHAE MON0GHHX Momened.

O6HIYHO NPH MOJETHPOBAHHE CIPOCA TPHXOJHTCA OTpa-
HAYABAThCA INOCTPOCHAEM KOPPEIANUWOHHHX ¢QYHKOAHA, OT-
PajKaoImMAX CBA3h (KOPPEIANAI0) MEXIY ero BeJHYAHOH |
KakAM-HEGYAL onHEM QAKTOPOM B CPeLHEM, IJAA MAaccH Ha-
Ouaronerdit. MeTomn MHO;KECTBEHEOH KODPEIANEH — H3Y-
9YeHAe 3aBHCHMOCTH CIPOCA OT MEOTHX (aKTOPOB — KAk mpa-
BHJ0, OKa3HBAw0TCA MeHee TOYHHMH. Ha ocHOBaHHH NOCTPO-
€HEHX KOPPeIAnHOHHHX (YHKNEi# MOTyT OHTH pacCYATAaHH
09eHbh Ba)KHHE IOKA3aTelH — KosdQHIMEeHTH BIACTHIHOCTH.
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Kosfuyuenm saacmuvnocmit — BTO BEIMIMEA, KOTOPaA IO~
Ka3BBaeT, HA CKOJIBKO OPOMEHTOB HM3MEHAETCA TOT Mjm HHOH
TOKAa3aTesIb COpoca, €ClE NPUIAHHHEA $arTop (Hoxom, HmeHa
m T. n.) mameEnTca Ha 19%. IlorakeM, mEanpEmep, Kak BH-
qucAfgeTCA Ko>QUNEEHT HIACTHIHOCTE NOTpebiaeHAA B 3a-
BHCHMOCTH OT JIOXOfa.

IIpexcme Bcero cuaeflyeT NOCTPORETH KOPPEIANAOHHYIO
GYHKIHAO, OTPAKAIOIYI0 CBA3L MEXy moTpebieHEmeM A J0-
xofiom. IToEATHO, 4To MiMA PA3NUYHHX TPYON HPOLYKTOB HTH
$YHKOEA MOTYT 3HAUATENHHO OTJIMYATHCA APYT OT ApyTa.
Tak, ¢ pocTOM J0XOZOB CHadaJa OPOMCXOMAT yBeJIHYCHHE
copoca Ha DPOAYKTH NepBoil HeobXxomumocTm (HampHEmep Ha
xJ7e6 WIE MACO), OAHAKO 3aT€M HACTYNAeT HACHIMEHHEE W IO-
clefyomee yBeJm4YeHHe [0XOJ0B YysKe He BHIBHBAeT pocTa
noTpebGieEAsa 9TEX NPONYyKTOB. VIHaue m3MeHseTCA cHpoc Ha
mpeaMeTH JJIATEeIBHOTO NONh30BAHAA (NHAHAHO, AaBTOMO-
6map 1 Ap.). Eciz mx He xBaTaeT, BO3HEKAET TAK HABHIBae-
MHHA OTIO0EHHHHA COpPoC — JIEHbIA HE HOCTYHAWT B XO3AM-
CTBEHEHH 000pOT, 0CENaT y HACENIeHHsA.

O6osnauas "epes £ ¥ y COOTBETCTBEHHO BEIHINHH JOXO0/1A
2 noTpeGieHHs JaHHOTO OPORYKTa HA Aymy HacexeBHs, Oy-
JleM CYMTaTh, UTO 10 YMIHPHYCCKHM JAEHHM HaMH IIOCTDOEHA
KoppenanuosHan ¢yEknua y = f (z). Kooddmmument axa-
CTHYHOCTH ONPENeNAeTCH KAK 9aCTHOe OTHOCHTEJIHHOTO IPH-
pameHAsA NOTPe0JeHEA K OTHOCHTEJILHEOMY NIDHPAMEHHI0
noxofa, T. e,

Ay
Ezy,

Az
z

mwiz B puddepernuansHOi dopme

YcraHOBIEHO, 9TO JJIA NPONYKTOB NepBoil HEOOXOMEMOCTH
KO02)PHUNEEHTH 9JIACTAYHOCTE HEBENWKH, OOKHYHO MEHBIIE
eEHANHK, TOTJAA KaK JJd IPeaMeTOB [JIHTEJbHOTO IOJb30Ba-
HHAA, @ OCOGEHHO [JIA NPEeIMETOB POCKOINHA, OHH 3HAYATEIBHO
BOo3pacTapT. B xavecTBe mioCTpandm npmBefeM JaHHEE 00
DIACTAYHOCTE pPA3MHIHKIX BHJOB mOTpeGieEHAS W pacxXomoB
B BaBECHMOCTH 0T J0X0fa, B OCHOBY KOTOPHIX IOJOKEHH Ma-
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TABJIHUIIA 27

Koeppunnenr
8NACTHYHOCTH
Bansl norpetiieHusas B PacXonoB norpedieHns B
DPacxoios oT
ROXORA

Horpebnerme xaprodens 0,41
Horpebnerne mmeEAYHOr0 Xjeba 0,44
HorpebieHne KABOTHOIO Macia 0,67
Pacxopn Ha ofemxay, THaEH, 06yBb 0,95
Pacxoppl 52 ederre, TATHEHY H OT-

IR 1,12
Pacxoarl Ha o6mecTBeHHOEe NHTAHKE 1,28
HorpeGneane TenATEHH 1,40

repmann obciaenoBamma 987 pabosmx ceMel-OMHHOUCK B
PCOCP, nposeserroro B 1960 r. (Taba. 27).

W3 »sroil TaGammm cpasy BHIHO, HAUPHEMEp, YTO CIIPOC
Ha KapTodesns YJOBICTBOPEH NOJHEe, 4eM HA TEJATAHY H
TOBTOMY C POCTOM M0XO[]a CHPOC HA TENATHHY PacTeT OHICT-
pee (xoodpdHEmmeHT pIACTAIHOCTA  HOTpebieHHA  Teias-
TEHH TOpasfo Bume Ko3(QPHIEEHTa 3IACTAYHOCTH IO-
TpebieHAn Kaprodess). AHAJOTHTHHEE BHIBOAH MOKHO CJe-
JaTh W OTHOCHTENBHO NOTPeGJEeEHs [APYTAX NPOLYKTOB,
yKaszaBHuX B Tabu. 27. B »Toil Tabidmme OrazajdACh TONBKO
[OJIOKATENbHES KOd()PANEEHTH HIACTAYHOCTHE, HO BO3MOYKHEI
H OTPHNATEJbHEE 3HAUCHAA TaKAX K0P PANmenToB (HanpuMep,
¢ yBeimueEmeM Joxofa Ha 1Y% morpeGieHEEme Maprapmaa
yMEeHbIIAeTCS).

TogrO Tak e, Kak Kod3)PUMACHT 3JaCTAIHOCTH NOTPEG-
JeBAA OT JI0X0/la, MOTYT OHTH BHIYACJIEEN H Apyrae xoadhdm-
OEEHTH DJACTAYHOCTH HOTPeDjIeHHA — OT HEeHw, 0T pasMepa
ceMpH, 00ecmedeHHOCTH DHHKAa KAaKEM-JA0G0 nPOmyKTOM
u T. n. Ocobymo poas cpenm BAX HTPAeT KOo)PANMEHT HIaCTHY-
HOCTH cnpoca OT meHu. OH DO3BOJIAET OPHEHTHPOBATHCA
B KOHOMHYECKHX IIOCJE[CTBAAX, CBABAHEKWX C H3MEHCHAAMH
PO3HHYHHX MeH. K nmpEMepy, MonyCTHEM, 4To EMEETCHA ToBap,
COpoC HA KOTOPHI [0CTaTOYHO BHICOK. Hakme mocnencTsEs
BHI30BET M3MEHEHHE NEHn Ha 5ToT ToBap? Eciam mema Ha Hero
Oyner CEH;KE€HA, MO)KET NPOM30HMTH TAKOE YBEJHYEHHE CIIPO-
ca, aro obmas cymMMa, mosydeHHas OT NPOJakHd, GyneT Goub-
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me, ueM paEbme. OLHAKO BO3MO)KHO H HENOCTATOYHOE MOBHI-
merme o06me# CyMMH OpOfa’k JaEHOTO TOBapa H, 3HAYHT,
YMeHBbIOEHAE [0X0fa. AHaJOTHYHAA ANANEMMA BO3HEHKACT H
Opd yCTaHOBJeHHH Ooxee BEHICOKOH neHH Ha BTOT TOBAp.
9To MepompHATHE MOXKET yBeIHYHTh o0mE# J0Xo0f, €cad To-
Bapoo6opOT YMEHBIIATCA HESEATATENBHO, HO BO3MOKHO H
Takoe CHIJKEHHME CIpOCca, HIPHE KOTOPOM ofmaA BHPyUKa
OKayKeTCA MEHBINE, 4eM JI0 HOBHImeHns neHn. Mogenaposanme
TaK@AX HPOIECCOB, B Pe3yAbTaTe KOTOPOTO HMETCA NPaBAILHOE

pemeEHe, OCYIMECTBAACTCA € NOMOmMBI Kod>PdHAnEEnTon
9NACTHIHOCTH.

B xagectBé npAMepa NPAKTHYECKOTO HCIOJIHL30BAaHAA XKoo(iPmma-
€HTOB 2JIACTAYHOCTA yHOMsaHeM PaboTy; CBA3AHEYIO ¢ BBEJEHHEM HOBOTO
rapafa Ha Taxch B 1961 r. Ilog pyxoBomcTBOM OHOrO W3 aBTOPOB Hac-
ToAme# KHATE OHJIO DPOBEJIeHO NPeBADHTOILHOE HCCIE/(OBAHME OKRA-
naemoll peaknmEA HACeJEeHHs HA NDE[ioKeEHOe HaMeHeHEWe Ttapmda,
OCHOBaHHOE, B YACTHOCTH, HA JAHHKIX 0 paloTe TaKCH A0 @ IOCIE mpe-
nnaymero noHmkeEds tapada B 1954 r. Usyuemme xoafidmnwmentos
SJIACTHYEOCTH (OTHONEHHEe NPONEHTHOr0 MPAPOCTAa CIpoca K IPOMEHT-
HOMY yMeHbMeHAI Tapada) [JIA IOE3R0K Pasneil masbHOCTA HO3BOIH-
JI0 He TOINHKO NPefCcKas3aTh OCHOBHLIE NOCJIENCTBAS BBE[CHHA HOBOTO
tapada (3aEHaunTespHOE yBEJHMYCHHE COPOCA HA MOE3NKA HA AAjJbHEE
paccTostams ® 00yCiIOBIeHHHE 3TAM Bo3pacTaHHe CpefHEd MAJLHOCTH
NO€3/{KH, YMEHpIeHAe XOJOCTOTO X yBeJWUeHHE ONIAYEBAEMOTrO IPO-
Gera, yMeHpIIeHAe IPOCTOEB H AP ), BO E TOYHHEE Pa3MepHl STHX H3Me-
Hepail Pesyaprathl aHanmsa paboTH TAKEOMOTODHHX NApPKOB IOCIie
a3mMeHeHAs TAprda He TOJBKO NOATBEPAMJIE OKOHOMHYIECKYMD  af-
¢$EeKTEBHOCTS HOBOH CTPYKTYPH Tapada, HO H maju NPEKPAcHOE COBHA-
neEde peaJbHEIX MOKasaTeredl ¢ HX NPOrHO3HKMEM ONDEHKAMH,

MagespupoBaEEe POBHHYHHIMA TOCYAAPCTBEHHHIMH Ie-
HaMHA, OCHOBAHHO€ HA M3y4YeHAH Koa(ANHEEeHTOB BIACTHTIHO-
CTH CHOPOCA, ABIAETCA BAKHHEIM 3BEHOM B YHPaBJIeHHH COH-
TOM HOTPeGATeNSCKEX TOBAPOB H PeryNAPOBAaHHM HAPOJHOTO
morpebnerna. Hyxso mp@sHATh, OTHAKO, YTO HOKA TaK0e
MaHeBPHPOBAaHHEe HE OCYINECTBAAETCA [OCTaTOYHo TuOKO.
O6 »TOM CBHJETENHCTBYIOT COOGIMEHMA B HE4YaTHA O 0OJNHIHAX
Hepealms3yeMHX 3amacax TeX WM HHHX ToBapos. Cpescraa,
saTpaveHHKE HAa HX H3TOTOBJCHHE, 3aMOPAKABAIOTCHA, TOBa-
pooGopor ymembmaerca. B To jke Bpemsa cmpoc ma ppyrme
TOBaPH HE yJ0BAeTBOpeH. IIpEMeHeHHE MAaTEeMAaTHKO-DKOHO-
MHYECKAX METOl0B B ONEDATHBROM pPEryIdPOBAaHME [eH,
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KOTOPO® IOKa eme He MmOJYYmIO AOCTaTOIHO MHPOKOTO pac-
OpPOCTPaHeHHAA, MOTVI0 OH HCIPABAThL 9TO NOJOKEHHE,
YCTPaHATh HEHY’KHHE mOTePH W TeM NPHHECTH HEeMalylo
noNb3y HAPOLHOMY XO3AMCTBY.

3 MOJEJ/IH PA3BHTHUA SKOHOMHKHUH

PaccmoTpEM MoOReNh pasBATHA DKOHOMHKH, paspaboTaHHYyI0
aETIHiCKEM pxoHommcToM P. Xappomom (cxomHme Momenrm
ORIE mTpeIoKeHH emme paHee COBEeTCKAM 9KOHOMHACTOM
@enbamanom). HecmoTps Ha mpoCTOTYy — B MOJENH yIHTHI-
BAeTCA BCETO TOJBKO OJWH OTPAHAYEHHHHE (aKkTOp — Kanm-
Tall — C e MOMOINbI0 MOKeT OHTh mpoBefeno rpybo npmbam-
JKEeHHOe HCCJeJOBAHHE 3aKOHOMEPHOCTel poCTa PKOHOMHKH.
B Mopienn ECIONB3yOTCA Takue 0603HaueHAA: ¥ (1) — Ham@o-
HaJbHHE fgoxon; k (f) — ranmTad (npOHW3BOJCTBEHEHE (OH-
mn), c () — obwem morpeGuenns; s (f) — obbem maKomie-
EHA; j (f) — HEBECTHOHE (KANETAJIOBIONEHHSA).

Ilpepmonaraerca, 9T0 5KOHOMEKA (YHKOUOHHDPYET Tax,
9T0 BHNOJHANTCA COOTHOMEHHA

y() =c(t) +s(

(ragEOHANBHHI HOX0X PacnpefielisIeTcA MY HaKOIIEHHeM
m morpebieHEeM);

s(t) =7 (1
(HaKOIVICHHA PAaBHE HHBECTHOHAAM);
s () =oy (), tne ¢ = const

(HaROIIEHHASA COCTABIAIOT MOCTOAHHYI0 HOII0 HANAOHAJILHOTO
Jnoxopa);

k() =7
(TeMmn pocTa KanHTajia PaBeH WHBECTHIAAM);
k(t) = py(t), tme p = const

(oTHOmIEHHe KamHTaJa K HAOWOHAJIBHOMY HOXOAY — BeJH-
9BHA TOCTOSTHHAA — HAGJIONEeEHH A SMIEPHAYECKUA $aKT).
W3 ypaBEEHOH, ONACH BAIOMHAX MOJeNb, CPasy e ciaegyer

yO=5i0 =5k O=2v 0
160



HIIH

v _ s

y®  p”

CrefoBaTelLEO, TGMI POCTA HAMAOBAILHOLO JOXOMA PABEH
G/p W, 3HAYHT, €C/IA NPEANOJOMATE, YTO B HAYAJILHK A MOMEHT
Bpemerd (npm ¢ = () BAMHOHAIBLEHA JIOXOJ] PABEH Y,, TO 3a-
KOH €0 M3MCHEHHA BO BPEMEHH MMEET CIEAYIOIIA BHI:

ipt
y (l) = Yo"

9TO 38YACTYI0 HEIIOXO COTJACYETCA C NPAKTHKOM.

st onmeca B0 MOJleTH eCTECTBEHEKIM 00 pa30M BO3HAKAIOT
IBe 3ajaun. Ilepsas w3 BHEX MOeT OHTL ma3Bama 3ajadci
ympasienus. B meit 3a/laE 3aKOH H3MeHEHHA HANUAOHAIBLHOLO
J0X0/la BO BPEMEHH B BHJI¢ W3BecTHOH ¢ymxmum ¢ (f) m Tpe-
Oyercss Tak nofo6paTh H3MEHCHHE napaMeTpa ¢, 9YTOGH
¢yerrnaa y (f) B Kako#-To cTememm Onina Oamaka & ¢ (2)
(pasymeeTcs, yupasierue JOKEO GHTH BRODPAHO Tak, ITOO
He HADYmMAaJACh clelaHELE BHIIe IENOTe3H). Bropas 3afaua
MOeT GHTL 0XapaKTePH30BaHA KAK OIpeieicEAe MOBEACHAS
MOflelin Ipd BHOpaEEOM yunpasieruH. B 9Toit 3aja4e BuGpan
mapaMeTp YODAaBIEHHA ¢ B JOIYCTHEMHX JUIA HETO IpefielaX
n TpebyeTcs OmpelenanTh 3aKOH H3MEHEHHS HANUOHAILHOTO
noxofa. PesyanTaThl pemenmsa TakAX 38784, DONYICHHEIE,
OJHAKO, AN 60oJee TOYRKX MOJeNell, IPEICTaBIAIT He TOMLKO
TeOpeTUdeCKHi, HO W NpPAaKTHIeCKHH HHTepec.

Tlepen TeM Kak mepeiTH K PacCMOTPERHUIO APYro# Makpo-
3KOHOMWYECKOH MOJleIM, YKa’KeM BAXKHYIO SKOHOMUIECKYIO
npobaemy. s ompefenenns s¢GeKTHBHOCTH KaIHTAIOBIO-
MMEHH# W [IA pacdeTa IeH Heo0XO[AWMO 3HaHHE TAKOIO Iapa-
MeTpa DKOHOMMYECKO# CHCTeMHbi, KaK HopMa 30PeKTHBHOCTH
ranmranosioenmii. Ilogpo6roe ommcamme poJim 3TOro mapa-
MeTpa OyjleT MaEO B IlecTO# riaBe, a 37ech BajKHO JIHIL 3a-
METHTBH, 9TO HEKOTODYIO KOJUJECTBEHEYIO ONERKY HOPMATHBA
9¢PeKTEBROCTA W KAYEeCTBEHHYIO XApPaKTePHCTHKY €r0o 3aBH-
CAMOCTE OT APYTHX NAPAMETPOB CHCTEME MOKHO IOJYYIHATH
B” pe3yilpTaTe MCCIEOBAHAA MAKPOBKOHOMUYECKHX MOJeiei.
Botr ofme 3 BO3MOKEHX BADHAHTOB TaKO# OMEHKH.

Bynem paccMaTpmBaTh SKONOMUTECKYIO CHCTEMY, B KO-
TOPO# HPOH3BOJATCA TONBKO OOWE NPONSYKT. JacTUYHO OH
ACHONL3YeTCA NIA HOTPebleRHs, YaCTHIHO jKe HAET HA yBe-

@ JI. B, Kamroposmrd, A. B, I'oporko 164



JuqeEde OCHOBHHX H obopoTmHX cpencts. OGosmaumm uepes
P (t) xoxmaecTBO YMCTOM NpoXyKIEA (HAMEOBANBHEIA HOXOM),
IPOHM3BOAWMOE B eTUBANY Bpemeru. Hanwanue GoBJH B MO-
MenT ¢ cocrasiaaoT K (), a pecypen tpyaa T (¢). Ilpegmoia-~
raeM, 4To BexmyuEa P (f), ompemensomancA 3HAYCHAAMH
T nm K, npefctaBisieT QYHKNUIO 9TAX NEPEMEHHBIX

B  P@) =ULIK® T@.

9ra ¢ymxmua U maswBaeTca npoussodcmeeHmol pymryuel.

3peck dyrrnua T (f) cauraerca sapamroi. Oma onpepnensn-
eTCA TAHAMEKON YHCIEHHOCTHE paboudx ® CIyKal(®EX B HAPOJ-
HOM XO3AMCTBE, & OO CYmECTBY — JeMOrpadmIecKAMHM JaHEE-
mu. Oysrnma K (f), oboszmaganman GoHAH HAPOZHOTO XO-
3A@CTBA B MOMEHT {, ABJNsAETCA HCKOMO#. VI3BECTHO TOJBKO
ee mazanbnoe 3pavenme K (0).

IIpumeM IBe JOBOJBHO €CTECTBEHHHIE THNIOTE3H. Bo-mep-
BHX, OyzeM cudTaTh, 4TO NpouspoAcTBerEanA Gpyrknua U yixe
BRJIOYaeT B ce6a pIeMenT ONTHEMAJNBHOCTH, T. €. OHA CTPOHTCA
Ha OCHOBE HAMJYUNIEr0 HCHOJb3OBARHA HAMEINEXCA 00be-
moB $oHIOB U TPyAa, obecneurBalOIMEro MPOH3BOACTBO MAaK-
CHMAJBHOTO KOJIAYECTBA NPONYKTA B EJHHANY BpPEMEEHH.

Bo-propmx, cumtaem ¢ymrnuio U DONOIKHTEJBHO ONHO-
POREOH JTO 3BHAYMT, YTO €CJH pPecypPcH TPyAa H KamATala
YBEJMYHBAOTCA B A Ppas, TO E NPOAYKIHEEA IPOH3BOTATCSH
B A pas Goxnme, mHaye TOBOPA,

UMK, AT] = AU [K, T].

Ormocutenbro o6bema morpeGaerda V (f) ecTecTBeR-
HO OpeauoJaraTh, 9TO OH ONpefieJAeTCA NapaMeTpaM|
CHCTeMH B JARHHA MOMEHT, T. €. IPEACTAaBJAeT 3aJaHHYIO
¢yRKOEI0 HX:

(6) 14 (t) =V [ta T (t)v K (t)v p (t)]'

Ucnonbays cooTromerns (5) u (6), MO3KEO ommcaTh pas-
BHTHE YKOHOMHKE — CKOPOCTh IpHpamenus GOHJ0B — TaKHM
maddepeHNEANBEEM YPaBEEHACM:

B—PO—-VO=UIKQ®, T()]—
@M =Vi.T® Ko, PO
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Ha nepsstit Barism Kaskercs, 9T0 B ypaBHeHAH (7) mer
HEKAKHX IapaMeTpPoB, IO KOTOPHIM OCYIIeCTBJIAETCH ONTHMHA-
saqua. Oprako 910 He Tak. OOTAMA3ANEA HeABHO IPOA3OILIA
3a c4eT NPHHATHA IEePBOA TENOTe3H O HENPEpPEHIBHOM OITH-
MaJbHOM Opeo6pasoBaHAM (OHJOB M IPEMEHEHAH IPOH3BOJ-
CTBEHHO# (YHKIAA, COOTBETCTBYIOmEH ONTHMAJbHOMY BHI-
60py HIPOM3BOACTBEHHHX cuocoGoB. MoskHO CkasaTe 1O3TO-
My, 9T0 B MOJIEJH OCYIECTBJAETCA B HEKOTOPOM CMEICTe
paddepernEalipEasgs OUTHMH3ANMAA, T. €. B KKIHIA MOMEHT
BpeMeHH Mh BHOEpaeM Ty CTpPaTerdio, KoTopas HaeT Ham-
Gosbmmit IpEpPocT GOHLOB B HTOT MOMEHT, YIHTHBAA, ONHAKO,
TpeGoBaHEA NOTPe6NEHAA, NOJJieKAMHEe YHOBJIETBOPEHHIO.

[IprcTynmM Temeps K oNpefesieHAI0 HOPMH 3(@eKTHBHO-
CTH KANHTAJOBIOKeHHH. [[Jig HapogHOro X03AHCTBA HOpPMA
3QHeKTEBHOCTH 6CTh TOT IPHPOCT IACTON NPOJYKOHH, KOTO-
PHii flaeT B eIHHANY BPEMEHH IeJecoo0pasHO HCIOJb30BaH-
Hafl JONOJHATeNbHAA (UpegeiibHAA) ENHHANA KaIATAJOBJO-
skeHmi. Ecam o6o3padnth HOpMY 3¢)feKTHBHOCTH dTepes 1),,
TO JlaHHOE BHINIE ONpefelieHAe MOKHO 3aIMMCAaTh Ha A3BIKe
MATeMATHKH TaK:

_ U (X,T)
® W= —"%x

BripaseM Besmamny 1), 9epe3 ApPYyrue IepeMeHHEE W Iapa-
meTpH Mopein. CHadasna, ofHaKo, BBefieM H B ypaBHenme (7)
® B paBeHcTBO (8) HOByw HemsBecTHYW0 QymHEmmIO — (oHIO-
BOOPY;KEHHOCTb S, KOTOpad IpeicTaBjiger o6beM (OHIOB,
OpHEXOAMANCH Ha OJHHANY TPYAA

®  SO=73-

[Tocne aroro (7) m (8) mpmo6peraror BHEJ
’ ;o I 14
@) S+ TS=UE )1,
@) M= Us(S1).
Hpowme Toro, TpebyeTcd BBeCTH B PaCCMOTPEHH® TeMI POCTa

apP
HANAOHANBHOTO MOXOMA, T. €. BNWIHHY — . Huddepennn-

pPyd, DoiydaeMm
a0 = LrU (s, 1 = T'U S, 1)+ TUS(S, 1) S..
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Orciona, samensnsn U, (S, 1) va 1, Ha ocHoBarmn (8') @ mCIOJIB-

3ya paserctBa (10) m (8'), pemaem ypasmenme (7') oTHOCH-
TeJABHO 1),

P _pigs) P _pys, )
__dt _ dt _
e = TS, TTUES, D=T8—V —
1dp T
Pda T
at) =5
P TP

‘Beawannsi, Bxogamue B Gopmyny (11), mveioT ACHEIH K0~
HOMAYOCKHH CMBICH: B YHCJHATOJE — OTHOCHTOJBHEIH TeMII
pocTa HapommoTo moxoma (dP/df), TeMm pocTa TPYHOBHX pe-
cypeos (7'/T); B sHamMeHaTese — goHmoeMKocTh (K/P), mons
motpebsieHAA B HapomgHoM gmoxoze (V/P).

M3 ¢opmyan (11), penasd pasimdnble TPEJUOIOKEHAA OT-
HOCHTEJIbHO IPOHM3BOACTBeHHOH ¢(YHKNHA H (YHKOHE IO-
TpeOJieHAA, MOMKHO IOJYYATH $0Jieé IPOCTHE BHIPAKEHHA
zad v),. B wactHOCTH, AJid OPOM3BOACTBEHHOM (YHKIHE BHAA

UK, T)= KT, 0< a1

(3T0 TOBOJIPHO 9AacTO MCIOJb3YeMEIl BAJ IPOH3BOACTBEHHOM
¢yHKOEA, HocAmel HasBamme ¢ymxmmm Ho66a — [yriaca)
HopMa 3PPEeKTHBHOCTH KaIHTAJOBIOKEHHH  BHIpakaeTcsd
coBCeM IPoCToR opMyJoi

12 m=ak.

Bce mokasaTesiH, HCHOJb30BaHHHEE IS HOCTPoeHHA (OP-
mya (5)—(12), mMel0T peaZibHHH 9KOHOMHEYOCKHI CMHICH H
MOTYT GHTb KOJHYECTBOHHO OIpPEIeJeHH H3 CTATACTHYECKHAX
DaHHEIX, KOTOPHE COZEP:KaTCA B CTATACTAYOCKHX CIPABOY-
mnkax 1{CY CCCP. Bor, manpuMep, KakuMu OBLJIA 3TH DOKa-
sateam B 1965 r. (raba. 28).

Hopma 3¢¢deKTHBHOCTE KanHTaNOBJOKEHHH, PaCCUMTAH-
Haf Ha OCHOBAHHH 9THX [AHHHIX [0 NPHBEIEHHHM POpMYJiaM,
COCTaBIAET BeJIMIHHY IopAxKa 22%. Ecam B Mopmenm yuecTs
TeXHHYeCKHH Iporpecc, MepHOJ «co3peBaHHA» (oHAOB (aar),
¢H3MYeCKHA H MOpaJbHBIH H3HOC AeHCTBYIOMEX QOHIOB (dTo
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TABJHANA 28

Tokasarenb 2333“"‘“3‘ Besidana
HangoransEuE HoX0x P 203,4 mapp. py6.
Hona wuorpebiennd B |4
HANOHAJIBHOM M0XO0fe P 0,74
OcrOBEHE u 00opoT-

HHe (GoRAH K 620 Mmaxpn pyo.
DonpoeMKOCTE X
P ~=3,0
TeMm pocta TPYAOBHIX 7
pecypcos T 2,4%
TeMn mpEpocTa HAMKO- 1 4P
HAJIBHOTO AOXO7A P di ~6,5%

HEMHOI0 YCJIOKHAGT MOJeNb, HO He M3MEHSeT NPHHIANOB 60
mOCTPOGHAA), TO HOPMa 3PPEeKTHBHOCTH LOHMKAETCH [0
18—20% . ITa TaK:Ke BHCOKAA BeJIAYAHA HOPMEL COOTBETCTBYET
TOMY LOJIOKEeHHI0, 970 HapoxHoe xo3aicTBo CCCP memosibayer
CBOH KAIIMTAJbHHE BJO)KEHUA ¢ OTHOCHTEJHHO BEICOKOH (-
¢exTEBHOCTHI0. JlajibHeld ee COBEPINEHCTBOBAHME IUIAHAPO-
BaHmsa HapogHoro xosfiictBa CCCP, ommpalwmeeca Ha npm-
MeHEHHE MAaTeMaTHKO-D9KOHOMAIOCKHX MOTOXOB, IO3BOJIAT eIie
Gosee mogHATH JPPEKTABHOCTL COMAATACTAYECKOTO IPOH3-
BOJICTBA.



TJIABA LIECTAA

ONTHMAJIBHOE NJIAHHPOBAHHE
H 9KOHOMHYECKAA NPAKTHKA

B o9Toil riaBe mH3NaralOTCA HEKOTOPHE BOUPOCH, BO3-
HHEKAlOM#e B CBA3SH ¢ HCIOOJb30BAHHEM ONTHMAJIbHOIO IJia-
HHEPOBAHHAA B 3KOHOMHEYecKo# mpaktake. [Ipexne Bcero Gyner
paccMOTpeHa HeKas yCJOBHAA HeaJA3APOBAHHAA S9KOHOMHEKA,
B TOYHOCTH OINCHBaeMaf JHAHEHHO-IPOTPAMMHOH MOMEJbIO.
3HAKOMCTBO ¢ Heii IpHBEET YATaTeJA K BeCbMa ONTHMHCTH-
YOCKHAM BHIBOJAM OTHOCHTEJHHO BO3MOIKHOCTEH pemieHmA
[eJIOT'0 PAMa CJIOKHBIX 9KOHOMUYECKAX mpobmeM. 3ateM Oyner
NMOKa3aHO, 9T0 peajibHAfA KOHOMHKA CHJBHO OTJIAYAETCA OT
JIHHE AHO-TIPOTPAMMHO MOJIEJIH, B Pe3yJIbTaTe Y€T0 Y YATATE A
MOJKeT CJIOKHTHCA NMEOCCHMACTHIOCKAA OMEHKA BO3MOIKHOCTEH
ONTEMAJBHOIO IJIAHHPOBAHHUA.

OpHako B JaJibHeHImeM H3J0’KeHHH IPHBOAATCA MHOTHE
Ba’KHble OOMMAe BHIBOJE OTHOCHTEJIbHO COMHAJACTHIOCKOMH
9KOHOMHKH, a TaKKeé BO3MOKHOCTH H OILIT KOHKPETHHIX IPH-
MeHeHHA B NJAaHAPOBAHAW H XO3AMCTBEHHOH NIPAaKTHKe,
KOTODHE TOJyYeHH HA OCHOBE METONOJIOTHH ONTHAMAaJbHOIO
OJiaHEPOBAHMUA, HECMOTPS HA YKa3aHHbIE TPYAHOCTH, ITO IO
3aMEICJIy aBTOPOB JIOJIKHO cI0oco6CTBOBATH BHpaGoTKe He
ONTAMHCTAYECKOT0 W HEe IBCCHMHCTHIOCKOTO, a TPE3BOIo
B3IVIfAA Ha ONTHMAJIBHOE PEIIeHHe SKOHOMHYECKHX IPoOJjieM.

1. UJEAJIUBHPOBAHHAA S5HOHOMHKA —
JIUHENHO-IIPO'PAMMHAA MOJEJIb

HavuneM ¢ mpmeaimsEpOBaHHOE 9KOHOMHKH, IJifi KOTOPOH BHI-
TIOJHEeHH BCe THNOTE3H JHHEHHO-IPOIPAaMMHOH 3KOHOMHYe-
CKOil MofieJid. B Hell 3ajaHEl pecypCHl H 3a]aHa PalEOHAJIbHAA
(B maHHHX YCJIOBHAX) CTPYKTypa mnorpebienmd. C moMompio
PaccMOTPEHHHX BHIE METOJOB JHHEHHOTO IPOTPAMMHPO-
BaHHA Mo’KeT OBITh HAHNEH ONTHMAJILHEIA IJIAH 3TOH 3KOHO-
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MHAYECKOH CHCTEMHI, B KOTOPOM JOCTHTHYTO IOJIHOE COOTBET-
CTBHE ME)KAY PacxofoM PecypcoB H HMX HaJHIHEM, a TaKKe
ofecmeuena B3zamMHAafd yBfA3Ka 0aJiaHCOB IO OTHAEJBHBIM BH-
JaM OpOAYKNAH H 10 IPOH3BOACTBEHHHM (pakxtopam. Hpome
TOro, BHIYCK KOHEYHOM NPOAYKIHHE MJA OOMECTBEHHOr0 M
JAIHOTO mTOTpebiieHEAa (BKJWYaA H IPOH3BOJACTBO HOBHX
CPeACTB IPOM3BOACTBA) COOTBETCTBYET 3aAaHHOH CTPYKType
® MaKcEMaJieH. [IpaueM TaxasA B3aEMOCOTIACOBAHHOCTH B 9TOM
HeAJIM3EPOBaHHOR 9KOHOMHKE OTHOCHTCA HE TOJIBKO K IJIaHY
B HeJioM, HO H K OT/AeJbHHM TacTAM 6ro: MeKAy TepPHTOpPH-
aJIbHEIMHA, OTPacJeBHIMA HNOACHCTEMAMH A OTAEJbHBIMA Ipej-
OPHEATAAME CYMECTBYeT HOJIHAA COIJIaCOBAHHOCTh B pacIpe-
JeJieHHA CpeAcTB M Oajianca OPOAYKmEE (To, 9To mOTpes-
JA6TCH OOHEMHE OTPAcifAME, B HY’KHOM 00beMe IIPOH3BOJATCHA
APYTrEMA ® T. A.). lBave roBops, B HAEAJH3HPOBAHHON IKO-
HOMHKE KaKOHH JIOKAJIbHEHA KOMIJIEKC IPEACTaBIAeT ¢o0oi
ONTHMAJBHYI0 NOACHCTEMY, KOTOpafA IPH HMEWMHBXCA pecyp-
cax (¢ yZeToM MaTepHaJibHHX HOTOKOB H3 JPYTHX KOMILIGK-
COB) /12T MAKCHAMAJBbHHA BHXOJ HPOAYKOHHA IPEAYyCMOTpEH-
HOT0 IJaHOM COCTaBa.

OnHOBpeMEHHO ONPEMeNiAeTCHA B CHCTEMA OEHOK, COOTBET-
CTBYIOMHEX 3TOMY oOTEMajibHOMY miany. OHa oxBaTeBaeT Bce
HHI'DEJJAGHTH W OIpaHWYeHAA IVIaHA — OMEHKH PasJIAYHBEIX
KaTeropmi TpyAa, OMeHKHA KOHOYHOH M IIPOMEKYTOYHOH IpO-
OYKIAA, IPOKATHHE ONEeHKA 060pPYROBaHNA, PeHTHEHE ONEHKHA
OPHEPOAHHIX HCTOYHAKOB B T. A. ONeHKHA AOJUKHHEL GHITH corja-
COBAHH MeXAy cofoidl W ¢ IVIAHOM, T. €. CyMMa OIIEHOK IIPO-
H3BEJCHHON HPOAYKNHM B KaJKAOM IPHMEHEeHHOM cmocofe
HoJUKHA OHITH paBHA CyMMe ONEHOK 3aTPadeHHBIX PecypcoB.
Tax, mosiHag OmeHEKa NPOAYKNAH NPEeAUPHATHA COBIARAET
¢ CYMMapHOH OMEHKOM 3aTpaT, CIarawmeicsa M3 ONCHKHA Ma-
TepHaJbHEIX 3aTpaT, BKJIKYAA aMOPTH3ANAI 000pYA0BaHHA,
ONCHKA HCOOJIb30BAHHA TPYAOBHX pecypcoB 10 BHAaM,
TPOKATHHX OMEHOK 0GOpyAoBaHHMA (HJIHM OPEANPHATASA B me-
JIOM), & TAaK’Ke PeHTHHIX ONEHOK IPHPOAHHIX HCTOTHHKOB, €CJIA
TAKOBHE Y4acTBYIOT B IIPOH3BOACTBE.

Hanmure men mospoJsiser HOCTPORTH B AEHEKHOM BHpa-
KEHHHA SKOHOMHYECKHO NOKasaTeJd paboTH NIpefupAATHIA:
OJaH peajim3afdd TPOAYKIHH, 00beM TOBapPHOH IPOAYKIMAHR
A 1. A. lpn BHmoJimeEnA ITaHa ® HOPMaJbHOM paboTe mpej-
OPAATAA, €CAH B YHCJO pAcXof0B INOMHMO MAaTePHAJIOB H
OIJIAaTH TPyAa BKJIWYeHH IviaTa 3a (GoHAE H JPYTHE pecyp-
CH, pAacXofh B COBOKYOHOCTH OYyAYT LOKPHBATH CTOH-
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MOCTh NPOM3BENCHHON OPOAYKIMA H NPUOHIIb OKaKETCH HY-
JieBo#t. ATo OymeT CBHAETEIHCTBOBATH O COOTBETCTBHE pPaboTH
NpeNUpHATHA NJaHy. BopoueM, MoKer 6HTb OpPeLyCMOTpPEHO,
9T0 ompefelNeHHAA M0JA IUIATH 3a 000pyHOBaHMe, IUIATH 34
TPYROBHE POCYPCH, PEHTH OCTA6TCA B PACHOPHKEHHA Lpef-
OPAATAA B KagecTBe NPHOLIIA H HEHNOCPEACTBEHHO DPACXOMY-
eTCA HM Ha PaCIIHPEHHO® BOCIPOH3BOJCTBO, HA 0OMECTBEHHEIE
dounnl moTpellieHnsA, peasim3yeMile HWepe3 NPeJUPHATHA, H
T. I. B 3T0M ciywae caM Ipon3BOJCTBEHHO-(HHAHCOBHA IJiaH
TIpefOPHATHA OpefnojiaraeT HaJAYne TpEOLIIA 1 eciar pafoTa
IpefUpPHATHSA HOET B COOTBETCTBHH ¢ 3THM IJIAHOM, TO Ipe-
LYCMOTPEHHH pasMep OPHOBIA peasidn3yeTc.

Hrax, Mo:KHO CKa3aTh, UTO B BAEAJA3APOBAHHON 3BKOHOMHEKE,
TIOJHOCTHI0 COOTBETCTBYIOIMEN IHOOTE3aM JIMHEHHOH MOMIENH
(mvmeerca mosiHas mEdopMamEA o pecypcax, IPOH3BOACTBEH-
HHX cnoco0ax, HOPMATHBAX 3aTpaT H T. A.), 6CIH OUTHMAJb-
HHH IJIaH HOCTPOEH M CO3HATEJNbHO BHIOJHAETCHA, T, €. pa-
60Ta HIET B COOTBETCTBHH C pamHOHAJbHHMH pPENICHHAMH,
IpPefyCMOTPEHHEMHA NJiaHOM, TPYHOBHE DPECYPCH pacupepne-
Jerw mHamboJiee paTmOHAJIbHO, a UoTpebieEme peaimsy-
eTCA B COOTBETCTBHH C PAamHOHAJbHHIMHA HOPMaMH, KOTOpHIe
OPeNyCMOTPeHH ONTHMAJbHHIM IJIAHOM H T. K., TO HMeeT
MecTo HojiHaa rapmoHmA. HapogHoe X03AHCTBO IOJHOCTHIO
¢6aJlaHCHPOBAaHO — IPOH3BOACTBO  COOTBETCTBYeT HOTpeG-
JICHAIO, BHIYCK KOHETHOM HPOLYKIIHA ouIpeaeisercia morped-
HOCTAIMH; pecypcH TpyHa, OpHpPOJHEE pecypch, oGopymoBa-
HAE HCIOJIb30BAHK HARAYYIAM 00pa3oM; Ha IPENUPHATHAX
HcmoJib3yiotca Hambosiee 3¢QeKTABHEE CHOCOOH IPOHM3BOJ-
CTBa; Bce NpeJUPHATAA peHTabeJbHH H HOJYYalOT Ipey-
cMOTpeHHYH miaHoM UpEOEub. [Tpm 3TOM mJNaH B mEHH
B3aAMHO COIJIACOBAHH H TOjfleP/KMBAIOT APYT ApPYyra’ To, 4TO
PalHOHAJIbHO, HE TOJBKO 3aNJIaHHPOBAHO NPENIPHATHIO,
HO M OKa3hIBA®TCA JIJifl Hero HamboJiee BRITOMHEIM.

Eme Gosiee mmEpoKas KapTHEHA 3KOHOMHYECKOro 6Jaromo-
JYYHA A TAPMOHAE BO3HHKAET IPH HEpeXofe K ONTAMAJIbHOM
NAHAMHEYECKOH MOJeJid, ONHKCHBAIOMERA ¢ TOH JKe CTEeIEeHbIO
HfleaJIA3alHA Pa3BATHE HapogHOro xosdiicrea. OmaATe mpen-
mojiarag, 9T0 MojeJib ofGecmeueHa HeoOxommMoit mHpopMa-
nmEel, HaOpEMep JAHHHMH O pecypcax TpyAa, OPHAPOMHBIX
pecypcax 3a Bech INIAHAPYOMbIH IEPHOX, MAHHHIMHA O IPOM3-
BOJCTBEHHHX cHOOCOGax Ha Bech mePHOX (HAJHYAEe IPOrHO3a
TEXHAYECKOTO Iporpecca), a TaKKe T'EIOTE30H O CTPYKType
moTpeGieHAA H, BO3MOKHO, TeMOaX ero pocTa, IoAydaeM
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ONTEMAJbHHMH NEePCOEKTHBHHKE IUIaH Pa3BUTHA SKOHOMHAKH.
[l1an a1or cbanaEcEpOBaH BO BpeMeHH, B HEM IPHHATH HaH-
ayqmAe (B HCXOQHHX THIOOTE3aX) peMIeHHA O TeMIAaXx pasBHA-
THA pAasipyHEX OTPAacjied, O BO3MOKHHX TEXHATYECKHX
peleHrAX, PamMOHANbHLX TEMIIAX OCYMECTBICHHA TeXHHIE-
CKOT'0 Iporpecca, cMeHe IPOH3BOJCTBEHHHIX CIOCOBOB, 0ge-
PeIHOCTH W TeMIIaX OCBOGHHA IPHPOJHHIX PECypcoB H T. .

[lnam compoBoKpgaeTca yBfA3aHHOM ¢ HAM JUHAMHAYECKOMH
CHCTeMOH ONEHOK, KOTOpPasg OXBATHBAeT COTJACOBAHHEIE
MesRny co6oil 06mecTBeHHEE ONEHKHA TPOIyKIIAH, TpyAa, 06o-
pyRoBaHAA (UpOKATHHE OUEHKH), PeHTY, HOPMY 3¢¢eKTHB-
HOCTH KAIATAJIOBJOYKeHH! ¥ T. 1. bBJjaromapsa aTodl cHCTeMe
ONEHOK MMEeTCA BO3MOIKHOCTh IPHBEJeHHA PABHOBPEMEHHEIX
H pasHOKAJeCTBeHHHIX 3aTpaT u addexToB. B onTmMambHOM
njaHe (QHETYPHPYIOT TOJBKO TaKHe MJoJiroBPeMeHHEIE Mepo-
OpHATAA A BIOKEHWA, KOTOphle oIpaBladbl H PeHTabeJbHH,
T. €. CyMMa 3QQeKTOB, IOJYTCHHEX B TeueHHE IepHOAA Aeii-
CTBHA 00BEKTa, HAXOJHUTCA B COOTBETCTBAR ¢ IPOR3BE/Ie HHEIME
3aTpaTaMd (IOHATHO, YTO TAKOEe COOTBETCTBHE NOCTHIAETCSH
Mesxny adderTaMm m 3aTpaTaMH, ecli oHE IPHBEJeHH K eIn-
HOMY 9SKBHBAJIeHTY HA OCHOBAHHH JHHAMAYECKOH CHCTeMEI
ONEHOK).

TakeM_o6pasom, B HieaJH3HPOBAHHON MOJieJH IPH IPH-
HATHIX THOOTe3aX H TpeboBaHHAX 06eCHEIMBAIOTCA MAKCH-
MaJIbHO JOCTHKMMbBI® TEMIH pPa3BHTAA HPOH3BOJATEJbHEIX
CWI H YHloBJieTBOpeHUsA noTpebmHocTeit. ONmcaHmas mo-
no0HEM 06pa3oM MoJIeJb BHIJALAT NOoBoJbHO IpocToii. Cosma-
eTcd BIEYaTIeHHe, YTO HM3J0KeHHAfA CHCTEMA OINTHMAJIBHOTO
IVIaHA H eTO ONEeHOK Jake m3bbiTounma mo mHPopManmm. Benp
eCJH oIpeJesieHH MATOPHAJbHNE NOTOKH MEKLy IpellpHdA-
THAMHE H TPOH3BOACTBEHHHE NpPOrpaMMsl HX 3aJlaHEl ONTH-
MaJbHHM ILIAHOM, TO HOT HHKaKoH HamoOHOCTH ycTaHaBJIH-
BaTh IJia¥ eme M B HEHGKHOM BhpasxkesnH. Ilpennpmarma
BOOJIHE MOTYT PACCYHUTHIBATLCA € IocyLapcTBOM U NPYT € APY-
roM, mepeflaBasg COOTBOTCTBYlOmMMe MaTepHajbHble NEeHHOCTH
Ge3 BCAKOH fleHE:KHOH oMeHKH. «M30HTOYHOCTHY OIMCAHHON
BHIIIIE CHCTeMHl IOKa3aTeliell CKasbiBaeTcsd elle W B TOM, HUTO
OH2 [laeT BO3MOKHOCTb IPEIUPUATHIO OIpPEeleJHTh ONTH-
MaJIbHYI0 IOpOM3BOJCTBEHHYI0 NpOrpaMMy, BHOHpad Te H3fle-
JAA, KOTOPHe I Hero peHTalesibHB IO 0. 0. ONEHKaM.
Ho kakas B 9ToM HY’K[a, eCJIH B HIeaJiH3HPOBAHHOH 3KOHO-
MHAKe ONTHMAJbHHA IJIaH [aH H HeNOCPeJCTBEHHO B Ipej-
MeTHOH dopme?
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OpHako make B MIEAJA3APOBAHHOM DKOHOMHKE 0. 0. ONEH-
KH, BHIOJHAKOMEE QYHKIAA IeH, MOTYT HAWTH CYMECTBeHHEIS
uprmeneHmA. IlopcumTaB omeHKH adeKTa, Jerko ycTaHo-
BHTh, HAPAME], IOJI€3HO JA HCIO0Jb30BaHAE HOBOrO cmocoba
TeXHOJIOTHA WJH OpPraHA3amuy IPOH3BOACTBA, KOTOPHLA OkLJ
OTKPHIT Tmociie cocTaBieHna miana. [lo TakmM omenxkam cpas-
HATEJBHO OPOCTO IPOM3BECTH HW3MEHEHHA B IJIaHe, HE00XO-
IAMBE Il TOro, 9TOOBl JMOGHTHCA HOJHOTO COOTBETCTBHA
IJaHa pecypcaM UJM NOpMaM, eCJH IPAHATHE IIPH paciere
IJiaHa 3HAYEHHMSA HX OTIHYAIHMCh OT JelicTBmTeNbHHX. G mo-
MOIIPI0 OMEHOK H3MEPHIOTCHA OTKJIOHEHHA pe3yJbTaToB pa-
O0TH UpenPHATHHA OT NJAAHOBHX HAMETOK W OIpefesfaeTcs
HOCTETHYTaA d(heKTHBHOCT HCIOJIb30BaHAA pecypcoB. Helib-
31 c¢OpOCATH €O CI6TOB W HHOOPMAMHOHHYIO POJib ONEHOK,
TO3BOJIAIOIYI0 JOCTATaThb H3BOCTHOH NENEHTPAJW3am@Ad IIpo-
eKTHEIX H INPOM3BOJACTBEHHHX peNIeHHi.

Takam o6pasoM, fmaske IJA MOJENH HAEAJH3HPOBAHHON
9KOHOMHAKH ONEHKH OITHEMAJbHOTO IJIaHA I pPeACTaBIAIOT
oIlpefielieHHYI0 MEeHHOCTh. U 9T0 ciie[ICTBHE TOTO, YTO MOJIEIb—
He YCJoBHAfl CXeMa, a OTPasKeHWe ONnpeJielieHHHX peaJbHBEIX
yciosmii. OTClOfa CTAaHOBHTCA NOHATHHIM, IIOYeMY AaHAJH3
CTATHY9ECKON M JHHAMAYECKOH JHHEeHHO-IPOrpaMMHEIX MOje-
Jiedl mo3BoJifgeT cheNaTh pPAJN OOMEX BEHIBOJOB O CTPYKType
OeH, XapaKTePHCTHKE ONTHMAJBHOI'0 IJaHa, 3PHeKTABHOCTH
KaOATANOBJIOKEHAH, KOTOpPHe HMET 3HAYeHWe RAKe A
TeX CJydaeB, KOT[la He IOJHOCTbIO BEIIIOJHEOHH TIHIOTE3H,
Jie;Kal|e B OCHOBE DTHX Mofesedl. ITH o6mpme BHBOJH HMEIOT
moaTOMy Tropasmo GoJiee MHMPOKYI0 o6macTh TPHEMEHEHHA.

Husa toro 4ro6m 6oJiee BLIYMYABO HOMOWTH K BOIPOCY
0 TOM, B KaKoil CTeIleHH MOTryT IPHEMOHATbCA HAa3BaHHHE
MOJEJNH [Jid AaHaJiWm3a peaJbHOl OKOHOMHKH, Halo OGojiee
OT9eTJABO BEACHHTH, B KAKOH Meépe W B UYeM PeasibHafA dKOHO-
MHAKa COOTBETCTBYET CXeMe W THIOTe3aM MOJeJHd H B KaKOH
Mepe W B YeM He COOTBETCTBYeT. VIMeHHO Takodl aHAJH3
JI0J’KeH MO3BOJIATh YCTAHOBHTH, B KAaKOH CTeIleHH H B KaKOM
dopMe BHIBONH W MOTOAH JHHEHHO-IPOTPAMMHEIX MoJelei
MOTYT HCIOJIb30BATHCA NJA AHAJAA3a H PACYeTOB peasibHOM
9KOHOMHKH.
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2. PA3JNHMYHE MEXAY HAEAJTHU3HPOBAHHOH
H PEAJIBHOH SHOHOMHHOHN

Ilonpo6yeM nepedYmciATL HEKOTOpHE BAKHbHE OYHKTH, B KO-
TOPHX peajibHaf 9KOHOMAKA PACXOIMTCA ¢ THIOTO3aMH MaTe-
MaTH9ecKo# (JmHe#HO-IpOrpaMMHOit) MOJEJH.

1. Henoanoma ucxodnviz dannwiz. B Momenm mpemgmoiara-
eTCs, YTO BCE NPOM3BOJACTBEHHHIE CIOCOOH MOTryT OHITH Tpe-
OYCMOTPEHH W ONHCAHH TaOJMYIHO HIH aJroprdMHAIECKHEM
o6pasom. OgHAKO B peajibHOM IPONECCe IJAHAPOBAHHA 3TO
ycJioBHe, KaK NpaBHiio, He cobsomeHo. MHorme m3 Takmx
cooco60B BOBHHKAIOT B CaMOM IPONECCE OPraHM3amWM IPO-
H3BOACTBA, OHW YYHTHBAKT BHOBb BO3HHKINHE 00CTOATENb-
CTBAa HMJH HEW3BeCTHbIE IPE’KJe BO3MOKHOCTH. PacxosxieHme
MEKIY MOHeJbl M PEaJbHOCTHI) B OTHOIMEHWH HOJHOTH CH-
CTeMbl TPOM3BOACTBEHHHIX €I0CO00B 0COOEHHO BEIHKO B JH-
HaMHYeCKHX Mojenax. UTo jxe KacaeTcsA mOJHOr0 W TOYHOIO
IpPOrHO3a BCeX BO3MOKHHX IPOH3BOACTBEHHHX CIOCO00B Ha
IJaHAPYEMHH HOEpPHOM, TO TAKOW IPOTHO3 33aBEJOMO HEOCY-
IIECTBHEM.

Pacuer Mojesim mpepmosiaraer Tak:Ke HAJHYAE JOCTATOYHO
TIOJHOM W NpaBWibHOM mEPopManmum. B wacTHOCTH, HEOOXO-
AHMO 3HAHHE TEXHOJOIHI6CKAX Kod(PHMUEeHTOB 3aTpaT H
OPOAYKIOHEA, HPOH3BOAATEIbLHOCTH O00OODPYHOBAHHA H T. 1.
OpHaxo B AeHCTBETENbHOCTH TAKaA HEPOPMANAA PA3HOPOJHA,
Pa3HOKAYeCTBEHHA, a 4acTo Boofme orcytcTByer. Hampmmep,
OTHOCHTEJIbHO IIPOM3BOJATENHHOCTE 060PYZOBAaHAA HCTOY-
HAKOM HHPOPMAIEH MOTYT CJIY;KHATb IPOEKTHEE, HOPMATHB-
HEe WA QAKTHYOCKHEe NaHHHE, HO, BO-IEPBHX, BCE 9TH AH-
HHE ABJAKTCA YCPEJHEHHHIMH, 2, BO-BTODHX, MEKIYy HHEMEA
HMEIOTCA SHAYATEIbHEIE pacXoskmeHmA. M Have rosopdA, HH-
dopManud, HY;KHAA NJA MOJEJH, B PeaJbHON X03ANHCTBOHHOH
npakTure 3acTo orcyTeTsyer. Ho m Ta mEdopManmsa, xoTopas
CYMECTBYeT, CTPajaeT He TOJbKO HENOJHOTOM HMJIH CJIydai-
gumu ommbkamu. Hepenkxo mpomexommr cosHaTelnbHOe HCKa-
SKeHHe peaJbHHX NAaHHHX, HaIPHEMED, NPHOACKHE HJIA JasKe
COKDHITHE CBEISHHH 0 pe3epBaXx WIH 0 Gosee aEKTHBHBIX
cmocofaX OPraHA3amEM OPOHM3BOJCTBA, OCTABIGHHHX (IPO
gamac», @ T. J.

Caenyer oOpaTATh BHAMAHEE H Ha APYroe BaskHOE o6CTOA-
TeJIbCTBO. B MeHTpaJbHHHA IJIaHAPYIOMAHR OPTaH A B BHCIIHE
OTpAacjieBhe OPraHH YOPaBJICHHA HE MOKeT IOCTYHNaTb BCA
mEPopManua, 3JHaUATENbHAA YAaCTh 6€ OCTAeTCA Ha IpefnpHndA-

171



TEA. IlosTOMYy pmajke HpPH CaMOM COBePIIEHHOM COYETAHHHA
IeHTPaJH30BAHHEX H JENEeHTPAJIH30BAHHHX NOKa3aTeled cH-
cTeMa JOJ’KHA OpPeANoJaraTh HCIOJb30BaHWE He MeXamEde-
CKHX, & TBOPYECKHMX peMIeHMil HA MecTaX.

2. Heo0HopoOrnocmby uHepeduenmos Modeau. JlnmmeitHo-
OpOrpaMMHAs MOJIelib HCXONAT W3 LPEIIOJIOKeHHs, YTO BCE
€6 AHI'PeJACHTH 0fHO POAHH. OHAKO PEaTbHOCTD JAEKO He CO-
OTBETCTBY®T 9TOMY HpeRNoJioKeHHI. OTHeJAbHEE eJAHHEIE
OPORYKIAA — PYAA, APEBECHHA B T. I.— PA3HATCA IO Ka4eCT-
BY; BHJIH 000 PYIOBAHHA AMEIOT PasHY IPOR3BOJATENbHOCTD,
HCIOJB3YIOTCA B HEOJMHAKOBHX YCJOBHAX; IPHPOLHEE HC-
TOYHAKH 00/Iafal0T Pa3jiAYHEIME CBOWCTBAMH, KaK €CTECTBEH-
HEIMH, TaK H OKOHOMHUYeCKEMH. Eme B GoJipmieil cTemeHH
CKAa33aHHO® OTHOCHTCA K TAKOMY HHI'DEIHEHTY MOJEJNH, KaK
Tpyna. B peanbHO# KH3HE IPOM3BONATENBLHOCTH 3AaBHCHT HE
TOJIKO OT KBaJiAQHKAMAA A NPodHecCHH, HO OIPEReAeTCH BO
MHOroM (H3AYeCKAMHA JaHHHMHA pPabOTHAKA, €ro JHYHHIMHA
KA9eCTBAMH, HACTPOCGHHEM, MOCTOM B KOJJIEKTHBE # T. [I.

WBorga camraoT, 9T0 B MOJielib JOMYCTHMO BBOJHTH Ji0Goe
YACI0 IepeMeHHHX H OJaromapd aTOMY MOKHO Y46CTb BCe
MHOrooOpasme mHrpegAeHToB. OJHAKO TaKad IMIOTE3a O IO-
TEHI[AAJbHOH OCYMECTBAMOCTH IOJY4YeHHA H BBoHA J0GOro
ob6beMa mEPopMAMEA H pacdera Momedm 6ol pasMepHOCTH
O4eHb JalieKa oT JelicTBETENbHOCTH. HecmoTpa Ha addex-
TABHOCTb MOTOJ0B pemeHmA (0coOGeHHO JHMHEHHEIX 3ajad) H
BEHICOKHE TeXHHYOCKHe XapaKTePACTHKH CoBpeMeHHHX IBM,
A Ha HAX 3aTPYJHHETEJbHO IOJYyIaTh 0003pEMoe peleHHe H
OCYINECTBIATh AHAJNHE3 3a74aY ¢ YHCIOM OTpaHWYeHMil, Ipe-
BHIMAIOMAM HECKOJbKO COTEN.

Kpome Toro, pasfmBka HHTrpeJHEHTOB HA CJHIIKOM Je-
TAJbHEI® IPYNOH JIANIA6T BOBMOKHOCTH HOJY4CHHA HOCTA-
TOYHO IOJHHX H YCTOHYMBHIX CTATHCTHI6CKAX W HOPMATHB-
HHX JAHHHX H JelaeT Mofeib HeoGospmmon. IloasTomy Ha
IpPaKTHKE OKA3HBAGTCA HEOOXOMHMEM, Ha000pOT, arperms-
poBaTh MHTPELHEHTH, 00beJAHATL X B YKPYIOHeHHHE Tpyd-
ne. A 3To eme 6oJiee YCHIHEBAOT HEONHOPOJLHOCTH HHIPE/A-
eHTOB H YBEJHYABAET Pa3PHB MEXKAY TPeOOBAHAAMHE MOJQIH
B YCJHOBHAMH pPeajibHOH XO03AHCTBeHHOH >KH3HH.

3. OmrkaoHeHus om auHeliHol modeaw. Papm rmmores Jm-
He#HOH MOJeN1 He BHIIOJHEH YJOBIETBOPHTENHHO B PeasibHON
9KOHOMHKE. JTO B MEPBYI 0Yepe/lb OTHOCHTCHA K 3aBHCHMOCTH
adderTa oT 3aTPaT, KOTOpasA B NEeHCTBHTEIbLHOCTH HOCHT He-
JHHeHHHI XapakTep. HeJmHeHHOCTh IPHCYMA B MHOTHM APY-
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I'AM SKOHOMEIECKHEM 3aBACHMOCTAM. PeallbHO He ompaBiaHa
B rEnoTesa GesrpaH@mYHOTO APOGNEHHA, T. ¢. HONYCK JIOGHX
3HaYeHWI HWHTeHCHBHOCTH. MHOrme (aKTHYeCKH HCIONB3Ye-
MHEle TPOH3BOACTBeHHHE cHoCOGH Hempobmmul. JImmeiiHas Mo-
Ienb BCTYOAeT B OPOTHBOPEUHE C PeallbHOCTHIO el W IOTO-
My, 9TO 3HAYHTEJBbHOE KOJAYECTBO MAHHHX, OCOGEHHO Tex,
KOTODHE XapaKTepA3yT GYAYMHe NepAOAH B TAHAMAYECKHAX
MOJeJIAX, HOCHT CTOXACTHYECKHA XapakTep.

B wacTHOCTH, CTOXaCTHIeCKHAM XapaKTep NaHHHX O IPOM3-
BORHTEJIBHOCTH, KAa4eCTBe CHPbA H CPOKAX NPHBOMAT K TOMY,
9YTO H IVIAHH He MOTYT GHTH MOJHOCTHIO NEeTEPMAHHDPOBAHHE-
me. IlosToMy mIaEEpOBaHHe, ONEpapmeecs Ha JHHEHHO-
OporpaMMHEE MOTENIH, MOKeT OHITh NPHOJIMKeHO K PeasibHO-
CTH TOJNBKO HPH YCJOBAH, YTO NPEAYCMOTPEH CHEemMAaJbHBIA
MeXaHH3M KODPEKTHDOBAHHA MJIaHA, KOTOPHIA YYATHBAET
HAPYIIEHHS W OTKJIOHCHHS, BO3HPKAIOIMHE MO TAKAM NPHYIH-
HaM.

OTKI0HEHEA OT JHHEHHOCTA BHISHBAIOT OCJOKHCHAA HE
TOJNBKO B pacyeTax NJaHA, HO M NPH HCIOJb30BAHHE CBA3AH-
HHX ¢ HAM ONEHOK. B ciydae HelWHeHHOCTH 3TH ONEHKH
COOTBETCTBYIOT TOJBKO MAJHM, AaAddepeHEmmaNbHEM, IPH-
pPOCTHEIM H3MeHCHHAM MepPeMeHHKX, 3HAYHT, OpPH pacdere
meHCTBAA NPOR3BOACTBeHHOrO cmocofa MM KOMOJIEKCA B Ie-
JIOM MOKeT OKa3aThCA, Y4TO CYMMapHBIe ONEHKA NPORYKIHA
B 3aTpaT He COBHIANAIOT APYT ¢ apyroM. Torna ycTaHOBIeHHE
IeH B COOTBETCTBHEA C 0. 0. OMeHKAMHA MOYKeT PABECTH K TOMY,
9TO NOCTYNJIeHHA OPeAOPHATHA OKAyKyTCsA HEKe ero 3aTpar.
B ycaoBmsAx X03ARCTBEHHOr0 pacyeTra 9To 0O3HAYALT, YTO HYK-
HO JEGO OTKAa3aThCA OT TaKoro ¢gopMmpoBaHHA meH, ambo,
4906 He HAPYmAaTh XO03PACYeTHHX NPHHIEOOB, OPEIYCMO-
TpeTh OIpefeJeHHHEe KOMIEHCAHOHHEE IIATEKA — JOTa-
nEH. AHaJOrEIHKE OCJOKHEHHSA BHSHBAOT MEJOYHCICHHOCTD
H CTOXACTHKA, CYMECTBYOMHAE B PeallbHOM MelCTBATEIHHOCTH.,
Tak, B YCIOBHAX HeAPOOGMMOCTH HENB3S MOJNb30BATHCA ONEH-
KaMH| IS Toro, 9To0H YCTaHOBHTH, Meleco00pasHo JH BRI~
YeHEE B IUTaH HOBOrO POMSBOJCTBEHHOTO CN0CO6A. ITH OMEHKH
«pafortaroTy JHmMB OPHA YCIOBHH, 9TO MOrYT OHTH DPeajm3o0-
BaHHE CKOJb YI'OJXHO MaJjikle AHTEHCABHOCTH IPOA3BOCTBEHHBIX
cmocoboB. Ecam ke 9T0 yclnoBHe He BHRIIOJHEHO, BOOPOC O
mesiecoobpasHOCTH BKIIYEHHS HOBOTO cmocofa B IIaH BO3-
MOJKHO DCIIATH TOJBKO HYTeM COCTABJCHHS HOBOTO ILIAHA.

4. Omkaounenus om onmumyma. IlonydenHasie B J@HeHHO-
DpOTPAaMMHOM Mofielm BHBOJK OTHOCHTEJNHHO CHCTEMBI KO-
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HOMHAYEeCKHX MOKa3aTeled Kak B ImeNoM, TaKk W B 9acTH HX
CTPYKTYpPH XapaKTepH3YIOT X03AHCTBO, (YHKIAOHAPYIOMEe
Ha OCHOBe ONTEMAJBHHX pewieHWit. IIpmmenenme Bcex aTHX
BEIBOJIOB IIO3TOMY BO3MOYKHO B HOJHOH Mepe J@mb HpH YC-
JIOBAH, 9T0 ONTHMAJbHHHE IJIaH pealiA30BaH, €CJH peyb HeT
06 amanmse MEeHCTBYIOMEH 3KOHOMEKH, Hid GymeT peasmso-
BaH, €CJIA pedb EAeT 0 NUIAaHApoBaHMH. MesKoy TeM B peatb-
HOA 9KOHOMHKE B HAcTofAmee BpeMsA 3To He Tak |, Ootee
TOro, DNOJHAfA pPeANH3amus ONTAMAJBHHX IJIAHOB gajke HA
Gnmradmee Gynymee MaloBeposATHa. I[l0aToMy Bo3HHKaer
BONIpPOC, B KakKo# Mepe BHIBOJK, HOJYYeHHHE OpPH aHAJHA3E
ONTHEMAJIbHOH JHHEHHO-IIPOTPAMMHOH MoOMeJH, MOTYT HOpH-
JarathcA K (AKTHYECKHE CYMECTBYOMeH, HeoNTHMAaJbHOMN
9KOHOMEKe. AHaJOrmIHas mpobiema BcTaer W HpH HCHOJb-
30BAHAA [AaHHHX COBPEeMEHHON CTAaTACTHKH. JTH [aHHHE,
a Takyke MeHCTBYIOIHe HOPMATHBH ONHMCHIBAIOT COBPEMEHHOE,
peanbHO (YyHKOUOHHEpYIOmee Xxo3gictBo. Ho B Kako#t Mepe
TaKHe CTATACTAYECKHEe [JaHHKE MOTyT OHTh NpPAMEHEHHI
B MOJIeJIM M pacyeTax ONTAMAaJbHOro MmiaHa?

K oTkI0BEeHAAM 0T OOTHMYMa NPHABOAAT H APYrAe $HaKTH
peanbHo# Xo3slicTBeHHOH kM3HA. Tak, B IMHEHHO-IpOTrpaMM-
HO# Mofiesld MpeANoJiarajoch, YTo 3aTpaTH TPYAa MaHHON Ka-
TETOPHE B JAaHHOM NpoIecce MpeAcTaBiAnT co6o# 3agaHHYIO
onpenieleHHYI0 BeJIAYAHY. B efiCTBATeNBHOCTH 3Ke BTA BeJd-
9YAHA 3aBHACHT 0T MHOTHEX ofcToATenbcTB. Ha wacoBymo mpo-
H3BOATEJIBHOCTD TPYHA, KOTOpasgs B MojeJd NPHHATA He-
HA3MeHHOHM, peallbHASA JKA3HB BIAACT W 4epe3 SKOHOMAYECKHE
ycnoBus (YPOoBeHD OIJIATH TPYJA, CACTeMH 3apaboTHOMN mIaTH
H fp.), H 4epe3 commanbHHE YCIoBHEA (fopMm GHTa, opra-
HABAMEA JOCYra # Ap.), H Yepe3 Hrpalomue OYeHb BAKHYIO
POJIb MOpPAJIbHEE GAKTOPH. YYeCTh MOJHOCTBIO BCE 9TH BIHSA-
HHESA B MOJIEJIHE fjajKe MYTeM ee YPe3BHYARHOr0 YCIOKHEHAS —
3ajada HepazpemmEMas. JHAYHT, NOJYYeHHOE pemeHHe GymeT
OTKJIOHATBCA OT JeACTBHTENBHOTO.

Eme ofHa rpynnma TakWX OTKJIOHEHAN MOPOIKIAETCA TeM,
9TO0 B JHHEHHO-IPOTrPAaMMHOH MOMEJH BCe PECYPCH H BCA
OpOoAYKIAA pealil3yiTcA B NOpAAKe NJIAaHOBOrO pacupene-
nerma. OgHaKo MEeHCTBHTENBHOCTH HAMHOrO Gorade Mojeld.
Hanpmmep, npeamers: naaHOr0 noTpe6iaeHns npmoGperawTes
B COOTBETCTBHH C ;KeJJaHAAMH, BKYCAMHA, MaTepHAaJbHKME BO3-
MOJKHOCTAME NOTPeOHTeNA H, CJefoBaTedbHO, HE pacmpene-
nsmoTtcA. 3hech HYKHW Gojlee ToHKHe GOPMHE peajiH3aI(dw,
OCHOBAHHHE Ha NCIOJH30BAHAM A3YYCHHSA H NPOTHO3APOBAHASA
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cuopoca. Komeumo, cymecTBYoT pasmoo6pasHe OYTH BO3-
OEeACTBASA Ha CIOpPOC, TJaBHKM ofpasoM ommpammuecs Ha
IpEMeHeHAe DKOHOMHYECKHX PHYAroB, HO OHH He HaXOgAT
OTpayKeHHA B JAHCHHO-TIPOTPAMMHOR MOJEJIH.

IIpsmoe mmamoBoe pacmpeneieEre, KOTOPOe IPEACTABIACT
OIHO M3 HCXONHHX HOJIOKeHHH MOjeJdH, He HMeeT MecTa H
B HEKOTOPHX [PYrEX 06jacTAX SKOHOMHYECKOM MEATENbHO-
cte. BospmeM, Hampmmep, pacipepeleHAe TPYAOBEHIX pecyp-
coB. OHO B 3HAYATENBHOM Mepe COCTOMT He B NPAMOA peaam-
BamEE pamEOHAJBHOTO pacupeneNeHAs pabodelt CmiH,
a B BHIGOpe TPYyaAIAMACA MeCT PaGOTH B COOTBETCTBHHE C BO3-
MOJKHOCTAIMH, CIOCOGHOCTAMH, JKeNaHAAMH, HHTEPECAMHA H
mpegocTaBiasseMuiME  ycrnosaamu., ClegoBaTenbHO, H  3M€Ch
pealbHBIH MeXaHWA3M  YOpPaBJIeHAA BHAYHTEJBHO CJOJKHEE,
YeM B MOJeJH, a 3TO B CBOIO OUepeqb BEISEIBAeT OTKJIOHEHHSA
or mHee. K mociemcTBEAM Takoro ske pofa BemyT HEIpeny-
CMaTpHBaeMble MOJIEJNBI0O OPOMayka NPONYKIHEHE B HEIJIAaHOBOM
mopsAgke (HampAMep, Ha KOJXO3HOM PHHKe) WJIH paboTH mo
HHIABAAYAJbHKIM 3aKa3aM, CTPOHTEJBCTBO XO3AHCTBOHHEIM
cmocoboM ® T. ..

TaxmM 06pa3om, THEEAHO-IPOrPAMMHA S MOJTEAb, HA OCHOBE
KOTOPO# HAXOQHATCA ONTHAMYM [JIA ANEaJIH3WPOBAHHOH HKOHO-
MHKH, He JaeT ONTAMAJIbHHX PemeHHH g pealbHOH comma-
JACTAYeCKOH SKOHOMHKH HJH BepHee dTH pemeHAA OTKJIO-
HAITCA OT OOTEMyMa. L'mmoTtesa 0 mpsMOM ILTAaHOBOM pac-
npefieleHAA BCeX PeCypCOB H BCeH NPOAYKIHH B PEaTbHOM
X03afcTBe TaKKe He BHOOJHAeTcA. IloaToMy commanmeTmae-
CKafg DKOHOMHKA He MOKeT JOCTATOYHO TOYHO M BIOJHE YIO-
BJIETBODHTEJbHO ONHCHBATHCA JHHEHHO-OIPOTPAMMHOH MO-
Oedbi0 B 0Co0CHHO TeM ee BapHAHTOM, KOTODHI IpemycMa-
TpEBaeT BceoOIee NpsAMoe paclpefelNeHAe H YIpaBIeHHAE
(Matepmaababie moTokm Ges men). ClemoBaTebHO, MEHH, CO-
OPOBOJKIAOIMMAE ONTHMAJbHHY IUIaH, OTHIOAbh He H36HITOY-
Haa HEGOpPMamEA, KaK Kas3ajoch IPH PAacCMOTPEHHH MOe]H
HleaJH3APOBAHHON SKOHOMHKH, a ABIAITCA HeoOXOgAMEIM
3JIEeMeHTOM ONTHMAJbHOTO IJIAHADOBAHWSA, KOTODHIHE OTKpPHI-
BaeT BO3MOJKHOCTh COYeTaTh METOAH NEHTPaJH30BAHHOTO H
IeneHTPAaJIA30BAHHOTO YIPaBJICHHAA.

J. 3asucumocmv afPexmusrnocmuy  opeaHU3AYUL NPOU3-
600cmea oM cucmeMB OYEHKU, KOHMPOAA U CTRUMYAUPOSAHUS.
JImBejfiHO-mpOrpaMMHEAs MoOJeNb, ONACHBAKMIAA HACAJH3H-
POBaHAYIO SKOHOMHKY, OOYCKaeT, 9TO B OTAEAbHHX 3BEHBAX
€@ pelleHA s NPHHAMAIOTCA CAMOCTOATEAbHO, HO COTJACOBAHHO
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¢ EATepecaME Beell cmcTeMHl. [leAcTBHTENIPHO A3 ONTEMAIBHOM
MOeNH MOKHO HOJYYHTh KOMIJIEKC OMEeHOK H MOKasaTeleH,
KOTOpHE TO3BOJAKT OCYMECTBATh TAKYI0 YacTHIHYIO Je-
neATpanuzanmo pemennit, Ho Ha mpakTmEKe peasmsoBaTh 3TOT
nopsAAOK He TaK IPOcTo.

Ilns mpeanm3MPOBAHHOA SKOHOMHKH JOCTATOIHO YCTAHO-
BHETH, KaKoe TeXHOJOrnIecKoe WM NJIaHOBOE PelleHHe, OTHO-
cAmeecA K Npenpmartmio, mambonee sPPEeKTHBHO ¢ TOUKHA
3peHHs HAPOJHOTO XO3AMCTBA, H 3TO yiKe 03HAUaeT, KaK caMo
co6of pasymelomeecs, 94T0 MMeHHO TaKoe pemeHme m Gymer
OpEHEATO. B pearbHOR 3SKOHOMHKe pejo ofcToMT HHage.
Vike roBOpHJIOCh O TPYQHOCTAX MOJYIeHHS MHOKasaTesel
H ONeHOK, ommpaomuxcsa Ha Goabmyo mafopManmio, KOTo-
pas MosxerT OHTb HegocTynHOH, HeTOYHOH M HEOOBEKTUBHOI.
Ho nmamxe mpeomosneB Takue TPYAHOCTA W YBEPHBIIACH B Ha-
POHOXO03ANCTBeHHON melecoobpasHOCTH OCymecTBIeHAA
onpefieJleHHOr0 PelleHAs, HeJb3s HOPYIHTbCA, UTO HMEHHO
aT0 pemenme GymeT mpEHATO.

IIpaKkTAdeCKH OKa3HBaercsd, UYT0 MHTEPECH NpPeANpHATHS
X HHTepPecH HAPOXHOro XO3AHCTBA B PAfe MOMEHTOB HE COB-
magator. [l OPEHATHA pemleHEs Ha YPOBHE NPEANPHATHSA
OCHOBHOe 3HAUCHHEe HMEIOT HE CTOJBKO OTBJEUeHHHE coobpa-
SKOHHS O HAPONHOX03ANCTBeHHOW 3P(PeKTHBHOCTH, CKOJBKO
KOHKPETHHE MOCJIEe[CTBAA er0 — ONeHKa AeATeJbHOCTH Npen-
OpRATHESA, MaTepHATbHOE H MOpalbHOE CTHMYJHPOBAHHE €ro
pyxoBonuTenell, pasamepH (OHIOB AJNA YIYIMeEHHS YCJIOBHH
OpOH3BONCTBA M HOOmMPeHHs paGOTHAKOB NpefNpPHATHA.
Tloka, manmpEMep, OmeHKA REATeJbHOCTH IPENUPHATAA OCY-
INECTBJIAETCA HA OCHOBE MOKaszaTelell BHIOJHEHHWA MJAaHA IO
o6memy 06beMy BHIOYCKa OPOAYKNEA (TOBapHAS NPOAYKIES,
ofbeM pealEsalEA), OHO HEPEIKO CTPEMHTCHA YBeJXIATH BH-
OycK MaTepPEANOEMKHAX H [OPOrmX mafenmii, He 3abortsach
0 TOM, BHTOTHO IR 9TO pelleHHe HAPOXHOMY XO03AMCTBY.

3HadeHHe CHACTEMHI MOKasaTejel, MOJOKEeHHON B OCHOBY
OMeHKH ¥ CTHAMYJIHDPOBaHAs paboTH HpefUpPAATHA, CTOJb
BEJIMKO, 4TO TaKafg CHACTEMa 3aMETHO CKa3HBaeTCA HE TOJBKO
HA OTHEJbHHIX X03AHCTBEeHHMX PemeHAAX, HO M HAa CTPYKTYype
BCero NMPOM3BOMCTBA. B 4acTHOCTH, IPH CHCTeMe NOKa3aTelel,
KOTOpaA BHBHETAeT HA NePBHH MiaH 06beM BHIYCKa IPOTYK-
qAE, B BKOHOMWIECKOM 000pOTe OKasHBAeTCA  CIHMKOM
MHOTO H3JeJHH, KOTOPHE BHITOJHO HNPOH3BOAATH, HO HEBHI-
rogH0 NprOGPETaTh, H B TO K€ BPeMsA OIIYMAeTCA MOCTOAHHBIN
AedEMAT H3NENHH, HeBHTIOJHHX IPOM3BONATENAM (3TO mOJIO-
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sKeHHe HATJAMHO WIUIIOCTPHPYET, HaIpHMep, HHHEINHAA C
TyandasA ¢ 3aNaCHBIMHA 9aCTAMH). 3HAYCHHEe CACTEMBl 3KOHOM
YeCKHX NOKasaTeseid, TakeM o6pas3od, aHaJIOTHYHO SBJICHH
KOTOpoe B (U3WKe HA3HIBAIOT «BO3JeACTBHE Habiiogaress
mpabmiomaeMoe SABJICHHE». TO, Kakasg CHCTeMa LOKazaTel
OPHHATA, CKA3HBAETCA Ha PA3BUTHH CAMOM DKOHOMHKH

Hazasocs 65, DPHHNANBAATIBHAA BO3MOJKIIOCTH COLJAC
BaHHAA MHTEPECOB OT/AEJIbHHX NpEeAUPHATHI ¢ BHTEpecal
CHCTEMH B II€JOM He BO3HHKAeT, €CJH MOJIOKHTH B OCHO
pacyeroB OMeHKH ONTHMAJIbHOIO IJAHA B B Ka4eCTBE OIMEHC
HOTO TNOKa3aTels eATeJbHOCTH HNPEeNNPHATAS OPHHATEL J
KalbUHH KpPATePHEH, COrJACOBAHHHMA ¢ O6mMEM KpHTepw
cacreMn. OHAKO B CHJIY TeX OTKJOHEHHH peasbHOH BKOI
MHAKH OT MOJIeJIH, 0 KOTODHIX mJIa Pedb BHILE, 3TOT ONEHOYH
KpHTepH#l MosKeT He naTh HY’KHOro asddexra.

TaxmM ofpasoM, B peallbHOH »KOHOMHKe mpobiema !
ITaCOBAHAA WHTEPECOB IPEANPHATHA M HAPOXHOTO XO3!
CTBA HE CBOAHUTCA TOJBKO K MOJYUCeHHi0 HWHPopMANHA O I
BAJIPHOM DEIMIEeHAH K €ro peaNH3amuu. PeaJbHOMY Hp
OpAATAI0 HEJOCTaTOYHO 3HATh, KaKoe pemeHHe NpaBHI}
¢ TOYKH 3PeHHS BCeil 9KOHOMHKH, OHO JOJKHO OHTB, KP(
TOr0, MOCTABJNEHO B TAKHE YCJOBHS, NPA KOTOPHX BHIl
OpaBAJBHOTO DPOmeH:As OYyAeT COOTBETCTBOBATH €ro WHTE
cam. UTo6H cosmaTth TaKk@e YCJOBHA, HYKHO, BO-IEPBI
HOGHTBCA COTIIACOBAHHEA MEKAY CHCTEMO# NJIaHEPOBAHHS
CHCTeMOH CTEMYJHPOBAHAS, BO-BTODHX, BBeCTH MEHCTE
HYI0 CHCTeMY PeryJHpOBAHHS H KOHTPOJSA, B TPETBHX, Y(
HOBHETh 3Q(QeKTHBHEHE MepH KOHTPOJA W OTBeTCTBEHHO(
ofecmeunmBaomupe mnocTymieHme HeobGxommmoii mHDOPMA
¥ NpAHATEE HA ee OCHOBe NpaBHNbHHX pemenmit. Ocymy
BJICHAC THX MepONPHATHH B moJMHOM ob6meme — meno 63
mero. OmnpenelieHHERe BO3MOKHOCTH 31eCh OTKPHBAeT,
y’Ke CKa3aHO, MOCTPOGHAE ONMEHOYHHIX MOKa3zaTelled W CTE
JIHPOBAaHAA ¢ HMCHOOJb30BAHHEM NOKa3aTeJiedr ONTHMAJbE
mraga. OpgHako OyTh peanbHOTO HPETBOPEHHA BTOH
eme Bo MHoroM HesceH. Ceromms e, Kak OO mokas:
X03AHCTBeHHAA IPAKTHEKA eme JOBOJBHO CHJIBHO PACXOAI
€ TEOOTe3aMH JAHEeHHO-NPOrPaMMHOA MOJIEJIH.

6. Tpyduocmu ewbopa KpUmepus OnmMUMIAbHOC
OTHionb He OPOCTHIM BONPOCOM HPH MOMEJIHPOBAHHEA 3K
MHAKH ABJAeTcA BHOOp KpATepus onTmMajbHOCTH. U
npuMeHseMasa ¢opMa ITOr0 KpPHTepHS — HOJYIeHHEe Ma
MyMa HYKHOH o6mecTBy OpOAYKOEA OpH LAaHHHX pe



caxX — He ABJIAETCSA eTWHCTBEHHO BO3MOIKHOW B Ge3yCIOBHO
BepHO#. Begp naske camm 6Jara m pecypcHl pasfesieHH He
6eccmopHO® HAOpAMED, BHIABHBUIMECSH BO3MOIKHOCTH IIOBHIIIE-
HAA OPOHM3BOAUTEIBHOCTH TPYAA MOKHO peaam3oBaTh Jambo
B BAfe YBeIWYeHAS BHIYCKA NPOAYKNHH, T. €. pocTre Giar,
an6o B Buje ymMeHbIIeHAS paGouero BpeMeHH, T. €. COKpame-
HAR pecypca. CaM MakCAMAJIbHHA HAG0p KOHEWHOH IPOAYK-
OEH MOKeT HMeTh Pa3HYI CTPYKTYpYy. Bmmyck mpemmeroB
moTpebiIeHAA MOMKEH COOTBETCTBOBATH BKycamM TOTpeGm-
Telsl, HO W3 MHOKECTBA BaPUAHTOB TAKOTO BEIIYCKA CIEIyeT
CTPEMHTBCSA peaNTm30BaTh JHMb TAKWe, KOTOpHe HamGoIee
COOTBETCTBYIOT oOGmecTBeHHBIM mHTepecaM. IlpenmourTenms
JIFYHEEEe B OOmMecTBeHHHe MaJeKo He Bcerga COBIAfAloT,
® 337aua BmX NpEMAPeHHAS HE @pocTa, TeM Gojee wTo H Te,
H [pYyrEe npefNoYTeHHS He TAK Jerko BHABHTh H OMHCATH.
CoBceM He OYEeBHIHO, KaK pas3pellETh BCe BTH BOHNPOCH 3a
cuer BHOOpPA KPATEPHEA ONTHMATBHOCTH.

Crnenyer oTMeTHTDb HAPANY C 06MEMETOOTOTAYECKAMHA TPY -
HOCTAMH ® chemadmiecKme 0COGCHHOCTH B Bompoce BHGOpa
KPHATEPHA ONTHMAJBHOCTH NIA OTHeJbHHX THIOB Mopeleil.
Tak, B cTaTmuecKoi MOMEIM MOKHO CPABHATEJIBHO IIPOCTO
OIECATh CTPYKTYPY KOHEYHOr0 MPOAYKTA B 4YacTm IpegMe-
TOB moTpeGieHMs, HO Tropasmo CJIoKHee YIecTh CPeICcTBa
IpOM3BOACTBAa, HAYIAEe HA KAIHATAJOBIOMKEHHWS, MOCKOJIBKY
OHA NpeqHA3HAYEHH NAJIA OYNYmM@UX HepHOAOB H HMX COCTAB
ompeflelIieTCA B 3aBHACEMOCTH OT miIaHOB 6ymymmx iger. Pe-
meHRAe MOCHemHEA mpo6ieMH B H3BeCTHOH Mepe ofiaergaercs
Opy Oepexofe K qmHAMEYecKol Momenn, OnHaKko B He# BHOOP
KPHTepHA OOTEMAJNbHOCTH ABISCTCA CIOKHOM 3amaueit. 3nech
OH J0JKeH BKJIKYATh ONTAMAJbHEE NPOMOPNHAM pasfielleHAA
HAOHEOHAJIBHOrO MOXONA HA MOTpeGleHAe W HAKONJIEHHEe, OMH-
TAMAaJbHEE TEeMOH pPOCTa IPOH3BOACTBEHHOTO W JHYIHOrO HO-
Tpebiennsa B np. KpurepHit oNTEMATBHOCTHE NOMKEH YIHTHI-
BaTh TaKsKe COCTOAHAE M MOTeHNHAJIbHEE BO3MOKHOCTA DKOHO-
MHAYECKON CHCTeMHL Ha KOHeN IUIAHOBOTO HEepPHOAA.

Hapo cxasars, uro Bce gpyrEe QOpME KDHTepHA ONTH-
MAaJTBHOCTH, HAIpHMep NPOW3BOACTBO AaHHOH HPONYKIHH
¢ MAHAMAJIbHHIMA 3aTPAaTAMHE TPYHA, MAKCAMHBANASA HAHO-
HAJBHOTO fOXOfa M Mp., Jub0 He CHAMAT YKA3aHHHX
TPyaHOCTEH, Ir60 3aMeHAIOT HX APYTHEMH.

7. Ilnan u npoenos. MatemaTadecKasa MOaelb SKOHOMHKHA
CTPOATCA KAaK miIaHOBasA. Fe NpAMeHeHAe K peaTbHOMY XO-
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3AHCTBY MpefImoJaraeT BO3MOKHOCTh PACCMOTPEHHS HKOHO-
MEKH Kak HayYHO-YOpaBIAeMON cepH dYelOBEUYeCKOH mnes-
TeJXbHOCTH. B NeACTBATENBHOCTH jKe TaKasA THIOTe3a cIpaBen-
JHEBAa B OYeHb OTPAaHHYCHHHX Hpefelax.

PazBsutHe 5KOHOMAKE 3aBACHT OT MHOrMX (aKTopoB, Ko-
TOPHE fajJieKo He Bcerga MOryT OHTh 3apaHee YYTEHH B miIaHe.
K ®x wyuexy, mampmEmep, OTHOCATCSA HOBHE HAYYHO-TeXHHATE~
CKHe pemeHHsA, OTKPHTHe HOBHX MeCTODOKACHHH HPHPOA-
HHX GoraTcTB, HONHTHYEeCKHe COGHITHA, COOWANBHHA IpO-
rpecc, M3MEHEHHe BKYCOB, moTpeOHOCTeH ®W np. dKOHOMHAUe-
CKHe pemeHHAs OCYMECTBIAITCA JNIOAbMHA, H HX AeHCTBHAA H
AHIEBAYAIbHOCTE HAKJIAMHBAIOT CBOH OTHEYaTOK Ha pea-
aazanmo miasa. Kpome Toro, Heab3s 3aGHBaTh, 4TO BKOHO-
MEKa o6xamaeT CBOMCTBOM HHEPMHOHHOCTH, HANPHEMEp IpPH-
HATHe pemeHAsR 06 A3MeHEHHE OTPACIEBHX H TePPHTOPHATB-
HHX Ipomopmuii B HAPOJHOM XO3AHWCTBE, TEXHOJOTHIECKHEE
H gpYTHE COBHTH MOTYT GHTb pealH30BaHH TOJBKO B TeUCHHE
CPaBHATEJBHO [IHATEJBHOTO BPEMEHH, TaK Kak OHHM TpeOyioT
HOBHIX CpefcTB NPOH3BOACTBA W HX OCBOCHHS, MNOATOTOBKHA
KagpoB, a TaKyke IPEONOJNeHAA TPAJANWMA, CIOKUBIIAXCSHA
B OPOH3BOACTBE W OpPraHH3AmUH TPYAA.

Bce a1E daxTopH m mpomeccH YYATHBATCA He B IUIaHE,
KOTOPH#A HOCHT JAPEKTHBHHA XapaKTep, a ABIAIOTCA Ope.-
MeTOM NpPOrHO3MPOBAaHHSA, HOCANEro WHAHKATHABHHE (pe-
KOMeH/IaTeJbHbil), MHOrOBapHAHTHHIN W BepPOATHOCTHHIA Xa-
paktep. IlomATHO, 9TO mMOKa3aTelH OOTEMAJIBHOrO IJaHA HE
MOTryT He C049eTaThCs ¢ JaHHHIMA IPOrHO3WPOBAHHUA HAYYHO-
TeXHEIECKOr0 Mporpecca W3MeHEeHHH CHOPOCa, COMHAAIBHBIX
CABHrOB M B KAaKOW-TO Mepe ¢ HNPOrHO30M pPa3BHTHAA YKOHO-
MEKA B meloM. Ho kak ofGecnednTh Hamiydmee coYeTaHHE
IIAHOBHX W NPOTHO3HHX pgamEHX? Ha aT0T Bompoc moka me
Ha#JeHo OTBeTa.

Crenyer ckasaTh, 49T0 JAHEAHO~OPOrpaMMHEIE MOJENIH M
ApyrEe, Oolee CIOKHEE MOfeJIH ONTHMAIBHOrO IJaHA He
MOTYT HCYepUIHBaomEM o6pa3oM ONHECAaTh H NPOAHAIABH-
pOBaTh COMEATHCTHICCKYIO DKOHOMAKY. ITH MOMIEIH — TOABKO
OHO H3 CPEACTB HCCAEAOBAHHSA XO03ANCTBEHHHIX HPONECCOB.
IlosToMy Ha mpakTEKe HeoOXoguMo ofecmedmTh coUeTaHHE
METO[0B ONTHMAJBHOrO NJIAHAPOBAHHA C [JPYTEMHA cpef-
CTBAaMHA H3Y4YeHAA SKOHOMHKH — CTATHCTHYECKHM aHAIH3OM,
COMHMOJIOTHYECKEMHA HCCICJOBAHUAMHA, a Takke C JPYTHMH
THIAaMA MOfieJied — WrpoBHIMH, AMHTANEOHHHIMA H JPYTHMH.
TlosToMy B BHBONH OTHOCHTEAbHO PaNAOHAIBHOrO YIpAaB-

179



JleHAsI OGMECTBeHHERM IPOH3BONCTBOM, KoTopHe O6ymyr mony-
9eHH Ha OCHOBE pPacdeToB MO MONENAM ONTEMAJILHOTrO ILIAHH-
POBaHHESA, MOJVKHK YTOYHATHCH H KOPPEKTHPOBATHCA B COOT-
BeTCTBHA C JAHHBIMH, INOJY4eHHHMHE HA OCHOBE APYrHEX
CPeNcTB HCCIEeOBAHMA.

Taxum o6pasom, EneallA3HpoBaHHAA B THHEHHO-IPOTPaMM-
HOM MOfeNIH 5KOHOMHKA Ja’Ke B TeX CeMH MYHKTaX, HA KOTO-
pHe MH o0paTEIE BEmMaBHe B 3ToM naparpade (a momoGmoro
poma mYHKTOB MOKHO OBLJIO GH yKasaTh 3HAYATENbHO 60Jb-
me), BO MHOTOM CYIECTBEHHO OTJIMYaeTCs OT PeaJbHOH Xo-
BAKCTBEHHON ;KA3HA conmalimcTAdecKoro obmecrsa. HeBoap-
HO BO3HEKAaeT BOHNPOC, HACKOJBKO NPAMEHEMH JaHHKE H
BHIBOJIB, NOJIY9eHHKE HA OCHOBE 3TOH MOJENH AJiA HapOXHOTO
X03sAHCTBA, KaKoe OHAE MOTYT MMeTh IPAKTHIeCKoe 3HaTeHHE?

3 PEAJIBHBIE BO3MOXHOCTH
HCIIOJIL3OBAHHUA JIHHEHWHO-TPOTPAMMHOHA
MOJEJIH

Ha nepBmit B3rnsm KaskeTcs, 9T0 OTBeT HAa BONPOC, KOTOPHM
3aKaHIABAETCA NpeHAyMuiA naparpad, Moxer GHETh TOJBKO
orpEmarebEEiM. CIMMKOM YK CHJIBHO peaybHAS BKOHOMH-
gecKas CACTEMAa OTJIHYIaeTcA OT HAeAIA3APOBAHHON 3KOHOMH-
KH, COOTBETCTBYIOmMe# rmnoTe3aM JmHeHHO-MPOrpaMMHOME Mo-
nenn. Opmako He clegyeT CICMIHATh ¢ HONOGHEIM OTBETOM.
JInATeNbHEA ONBIT MATEMATAYECKOTO MOMENHEPOBAHEA B ec-
TECTBEHHKIX W TeXHAYECKHX HAyKaxXx CBHIETEJIBCTBYST O He
MeHBIIAX DACXOKICHHAAX MEKIY pPealbHHIMHE ABJICHEAMA H
ONACHBAMAMA HX MaTeMaTtmdecKmME Mopmenamm. W mecmo-
TPA HA 3TO, HCIOJb30BaHAE TAKAX Mojelel, qaske CTOJIb mPO-
CTHX, Kak JlarpamskeBa MOJeJb /[BHJKERHS CHCTEMH MaTe-
PHAJBHHEX TO49eK WJIA YpaBHeHHe [BHKEHHSA HACATbHOR
KHEAKOCTH, HAMHOTO OPOABHHYJNO BOePef H €CTeCTBO3HAaHHE,
7 TexamKy. Jaske Korga m3-3a 3HAYATENbHHX OTKJIOHEHHH
MofellH 0T peallbHOro 06beKTa B HEBHIONHEHHS CHIOTe3 HO-
JydeHHBe pacdeTHHle MaHHEE He HMeJA HeNoCPEeACTBEeHHOTO
OPaKTAYECKOr0 3HAYEHHSA, CaMO MOAeJbHOEe, MaTeMaTHIecKoe
onmcande 00beKTa faBallo 09eHb MHOTO Js KadeCTBEHHOIO
aHAJIA3a HCCIeTYyeMOro SIBJICHHS, a TaKyke MO3BOJANO UOJY=-
9ATH OpefcTaBleHAe 0 HEKOTOPHX KOJHIeCTBeHHAX COOTHO-
DIeHAsIX, CBOWCTBOHHHX 3ToMy sBieHmo. Hcropma maykm
TOBOPHT O TOM, 9TO BOBMOKHOCTH MOJeJIEPOBAHAA BO3PacTaln
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0 Mepe PA3BHTHSA MaTeMAaTHICCKOA TEOPHE M HPHKJIATHHEX
Hayk m dTo fetato »QQeKTHBHHIM €e¢ ONpHAMeHeHAE KO BCE
6once MMPOKOMY KPYry pealbHHX TeXHHUECKHX mIpobieM.

EcrecTBenHO mpepmonaraTh, 4TO H JHHEHHO-TPOT'DPaMM HEIE
Mofeslm ONTHEMAJbHOTO OJIaHAPOBAHASA. oTpasKaromue
OCHOBHHE 4ePTH COMHAJACTEIECKOT0 XO3AMCTBA, B CO-
YeTaHWHA C [PYTEMHE CPEeACTBAMHE MOILYT NaTh MHOTOe qJIA Ka
YeCTBEHHOTO WM KOJHYECTBEHHOTO HCCJEOBAHASA 9KOHOMHKH ¥
9QeKTEBHOTO YOPABJEHHEA €10. ITO NOATBEPIKAAET YIKe
EMEIOMHANUCA ONHT MNOCTPOCHHS OUTHEMAJBHEX MoONeledl Ha
POIHOTO X03AMCTBAa KaK B IEJOM, TaK H OTHeJbHHX gacTei
ero (orpacieii, DpeANpHATAA W [p.), KOTOPHE OKa3aloCt
BO3MOKHHIM ofecmeunTh HeoOxommmolt mH(OpManm@ein, mpo
H3BECTH PACYeTH W MOJYYATH AOCTaTOYHO 2¢PeKTABHKEE MpaK
tageckne BHBONH. O psAfe Tak@EX BONPOCOB yiKe NLIa pedl
BHIIE; 0 HEX OyneT HATH pedb eime B CJeAyIomeM maparpade
CBHeTeNBCTBOM eNecooGpasHOCTH NpPHMEHEHHS Mojeel
ABJIAETCH W TO, YTO PAJ KAYECTBEHHHX BHBOJOB, MOJYIOHHbL
TIpA aHAJHE3e JHHEHHO-NIPOTPaMMHOR MOJIENH HACATHA3APOBAH
HOM 9KOHOMHKH, MO3BOJIMJ AaTh NPAKTHUYECKHAE NPENIOJIOKE
HAfA, OKa3aBIIEECSA B COTLJACHH C PeKOMEHIaIHAMA, NOJYIeH
HEIME Ha OCHOBAHMH ONHTA XO3gHACTBEHHOH NPAKTHKH
B peaynpraTe oHA HamJd YaCTHEYHYIO PEaJM3amAld OpPH IpPC
BelleHMH X03AHCTBeHHOW pedopMe. Taxmm obpasom, caenye
CYATATh BIOJIHE peaNbHONA BOBMOYKHOCTDH NIOJb30BATHCH ONTH
MaJIbHOA MOMENBI0 [JA KAa4eCTBeHHOTO, CTPYKTYPHOI'O ONE
CAHWSA JKOHOMHKA M [JIA HOPHEGIMKeHHOTO NOCTPOEHHS €
IJIaHOB W HOKa3aTeJeH.

Ecngm B ¢BA3HM ¢ 9THM BepHYTHCA K MPOM3BECcHHOMY aH:
M3y PACXOKACHHH MOMENH W DeallbHOH 3KOHOMHKH, TO XOT
IeCCAMHACTAYECK A BHBO OTHOCATEJIbHO NPAKTAYECKON HEem 1
MEHEMOCTH MOJIeJIH ABJIACTCS, KaK cKa3aHo, Heo0oC HOBaHHBIM
3TOT aHAJA3 He CJeNyeT ATHOPHPOBaTh, TaK KaK OH MO3BOJS
eT BHCKa3aTh pPAN TEHHBX METOJOJIOTHICCKHX IIOJIOKEHH
OTHOCHTEJBHO HOPAAKA B BO3MOKHOCTEH MPAKTHYECKOrO M
MOJb30BAHAS ONTAMAJBHBIX MOJeNei.

HNMmenno ator amanms rosopaT o6 W3BECTHOH OrpaHEYe]
HOCTH, YCJIOBHOCTA H NpPHOJM;KEHHOM XapaKTepe BHIBOJOI
TNOJYy9eHAEHX HA OCHOBe JHHEHHO-TIPOTPAMMHEIX MOJeNe]
o HeoOxommMocTH He (OPMATBHOIO, a TBOPUYECKOI'O MOAXO]
IpH AX DPAMEHEHAN, TOIATEJbHOTO aHAJIA3A JAHUBIX A PE3Y I
TAaTOB M KOPPEKTHPOBKH HX B COOTBETCTBHH ¢ HEYYTCHHHIN
YCIOBAAME H O6GCTOATENBCTBAMH; IO3BOJISAET MpPeAocTeper
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OT JOTMATHYECKOTrO, HEKPHTHYECKOTO BOCOPHATAA pe3yib-
TaTOB W BHBOIOB MOMNEJNBHOTO aHalm3a, abCOMOTH3amum HX,
OT NepeoneHKH 3TOT0 MeTO/[a, ATHOPHPOBAHAA APYTHX CPE/ICTB
SKOHOMEYECKOT0 B CTATHCTAYECKOTO aHANMA3a, YKOHOMEICCKOM
OPaKTHKHA, TOBOPAT 0 HEOGXOTEMOCTH COYeTaHAS BCEX CPefCTB;
N03BOJIAET HNPeABAeTh W HOHATH, YTO IPOMECC BOOPYIKEHHSA
SKOHOMMKH H IUIaHAPOBAaHAA HOBHIMH Cpe[CTBAMA — MaTe-
MaTAYeCcKEME MojeasiMAa m OBM mnpepcrasaser me egmBOBpe-
MeHHYI TpEyMQaJbHYIO ONEpPammio, a MARTeJbHHA B MHOTO-
TPYAHHA OyTh OpeomodeHAsA MHOTMX HAYYHHX HpobiaeM m
npobieM 3KOHOMAYECKOH HpPAKTHKH.

¥YsKke B HacTOsMee BpPeMsA MOJEIH ONTAMAJIBHOrO ILUIAHH-
POBAaHAA ABIAIOTCA BeCbMa 3PPEKTHBHHM CPEACTBOM 3KOHO-
MHAYeCKOro aHajlma3a. PaccMOTpEM HECKONBKO KOPEHHHX
npo6ieM X03AHCTBeHHOI'O PA3BATHSA, B OTHONIEHHH KOTOPHX
ONTAMAJbHEE MONEJAH MO3BOJAIT NONYYHTh HETPHBHAIbHEIE
B JOCTaTOYHO IMeHHHE SKOHOMHWIECKHEe BHIBOIH.

MNepsas w3 atmx npobaemM — Hopma adexmusnocmu Ka-
numaavHbr groscenuli, B HacTosmee BpeMsA B 3KOHOMAYECKHAX
pacdeTax MHAPOKO HCHIOJIb3YeTCS NOJNOKeHHe, 4TO KarKkmasd
efHHHENA OPONYKOHH, pealmayeMas oOmMeCTBOM B KadecTBe
KaOATAJOBIOMKEHASA, NOJKHA 00ecmedmBaTh yepes HEKOTOPOe
BpeMs OIpefeeHHHH NPAPOCT HaOMAOHAJBHOTO NOXO0fa. Lo-
moBas HODMAa 9TOro IpmpoCcTa Ha3HBaeTcsa HOPMOH 3¢dex-
TABHOCTH KaOHTAJbHHX BiokeHmA. Jlo xomma 50-x ropos
CYIeCTBOBaHAE TAaKOA HOPMH B CONMAAHCTHIECKOM XO3AA-
cTBe GOJPIMIMHCTBOM SKOHOMHCTOB OTPDHIANOCH, HOCKOABKY
OHAa, Kak yTBeP/KJaJM, aHAJOragHa HOpMe mnpubbuim (mpo-
meHTY) HA KamuTad, T. €. ABIACTCA KaTeropueil KaNATalm-
cTAYecKOR sKoEomMmkm. Ho aTa amadorma wmcTo ¢opMaib-
Ha, OHa OCHOBHIBAETCAJHIIb HA BHEUIHEM CXOCTBE ABYX COMHA-
albHO Pa3TMYHHX KaTeropmit. B meRcTBETeJBHOCTH HOpMA
s PeKTHBHOCTH HEKaK He CBS3aHA C YACTHOH COGCTBEHHOCTBIO
HA CpencTsa IpPOW3BOACTBA, OHA peajmayercsi He B (opme
HETPYOBOTO [OXOfa Ha KammTald, a geped HPHpPOCT HAMHO-
HAJBHOTO JOXO[a B COMHAIMACTAYECKOM XO3AMACTBE.

9TOT NPEHOATAAIHHEA BHBOJ, KOTODHH 3aHEMAeT HEHe
BechbMa BayKHOE MECTO B DKOHOMIYECKOH TEODHH COMAAIH3MA,
moayuaeT yGeqmTedbHOe HayuHOe 060CHOBaHAE M KOHKDETH-
3a0Mi0 B DKOHOMHYECKOH JHHEHHO-IPOIPAMMHOH MOJENIHR
ONTAMAJbHOTO INIaHAPOBAHHAA. ITA MOMedb NPHEBOAAT K BHI-
BOAY, 9YTO IS BCeX HPOAYKTOB CYMECTBYeT AWHAMAYECKAs
CHCTeMa P3MEeHAINAXCA BO BpeMenn ONeHoK. B aToit cmcTeMe
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e[(EHANA OHOTO W TOTO Ke HPOAYKTA HMeeT, KaK IPABHIO,
Gomee BHICOKYI0 ONEHKY B NpeAMAYIHEY mnepHos H Goixee
HE3KYI0 — B DOCIEAYIOMAR. IT0 «06ecleRABaAAe» IPOJYKTOB
OTpajkaeT 9KOHOMHYecKoe JefictBme ¢axTopa Bpemenm —
9eM paEHbme OPOAYKIHA OymeHAa B XO3AHCTBEHHEIA 06opoT,
TeM OHa IleHHee 1A o0IMecTBa.

YxasamHOEe CBOHCTBO MOJieNH OPOACHAET 9KOHOMHYECKAA
CMEICI HOpMATABA 3QQeKTHBHOCTA KANETANbHEIX BIOYKEHHH.
3a cyeT 3THX BIOKeHHX CO3[AI0TCA IPOM3BOACTBeHHEIEe POH-
AE, HCOONB30BAaHAE KOTOPHX 00ecHeIdBAeT NPHEPOCT HPOLYK-
nud. 1 obmectBo BOpaBe TPeGOBATh, YTOGH IPOLEHT ITOTO
OPHEPOCTa IO OTHOLIEHMI) K BJIOKEHHAM Gl He MeHbIIe
oNpefeNeHHOH peaNbHO JOCTHKEMOH BeNHYEHH — HOpPMa-
taBa 3¢PextBHOCTH. OHAKO 9eM oIpejenseTcd BeNHIYAHA
takoro Hopmarmsa® Hexoroprie cBA3bBawT >QHeKTEBHOCTD
€ TEeMIIOM POCTAa HAIMOHAJNBHOI'O JOXORA MIHA ¢ TEMIOM POCTa
OpOA3BOJHETENLHOCTE TPYAA H OpPeAJaraioT yCTAHABIHBATH
pasMep COOTBETCTBYIOMero HOPMATHBA HCXOAA U3 TOTO, KaKOB
9TOT TeMm. J[pyrue cudTaiT, 4TO0 HOPMAaTHB 3YPeKTHBHOCTH
ABNAETCA He HaPOJHOXO3AHCTBEHHBIM, & OTPACIeBHIM KPHTe-
pPHeM W 33BHCHT OT HOTPeOHOCTH TOH IIM HEHOMH OTpacid B
KaOATAXbHEBLIX BJIOKEHHAX.

ABand3 JEHAMHYECKOH MOJENIH ONTEMAILHOIO ILTAHKPO-
BaHHA JaeT ACHOe NPeEACTaBlIeHHE O feficTBATETbHOM 3KOHO-
MHYeCKOM CMbicie HopMaTdmBa sddexTmBrOcTH. OH mMOKA3H-
Baer, 90 3QPeKTABHOCTb BHIPAJKAET €KErofjHoe IPHPAIIECHHO
mPOAYKTa, KOTOpPOe MOJydaeT HAPOAHOE XO3AMCTBO 3a CUeT
ROMOJHHUTEIbHOM eMHAIEI NPOJYKTA, HAmpaBisAeMOd Ha Ha-
KOIUIeHAe — KAIHWTaJOBIOKEHHASA, H, CIEN0BATeNbHO, ee HOP-
MATAB XapaKTepH3yeT 3PPeKTHBHOCTL CBOGOAHHIX, eme HE
peanH30BaEHEIX KANHUTANOBIOMKEHAH. A pas peub HieT O
CBOGOJHFIX KaNWTAJOBIOKeHHAX, He CBA3AHHLIX C KAKOH-TH00
0Tpacibio, TO, 3HAYAT, HOPMATHB HX 5{QeKTABHOCTA HOCHT
He OTpacieBod, a HapOAHOXO3AMCTBeHHLI/i XapaKTep W pas-
Mep ero He CBS3aH HeNOCPE[CTBEHHO HA ¢ TeMIOM POCTA HAa-
poiHOro xo3siicTBa, HE ¢ TeMIOM pOCTa HANUOHAIbLHOTO
AOXofia, HE C TEMIOM pOCTa IPOH3BONHTENLHOCTH TPYAA.
Monennabie ske pPacdeTsl MOKA3HIBAIOT, UYTO HTH TEMIEI MOLYT
OHTL B /Ba-TPH pa3a HEKe, 4eM HopMatdaB 3QQeKTEBHOCTHA
KalHTaJoBNIOKeHA#H (cM. ria. V, § 3).

Apanms MofienH OPHEBOJAT X K 60le6 MHAPOKAM BHBOAAM
OTHOCHTEeIbHO 3TOT0 HOPMAaTHBA. DBHACHAeTcA, HAmpHEMep,
9TO OH MO’KeT HCIOJb30BATHCA A NPUBefeHHS pPas3HOBpe-
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MeHHHX 3aTpar TpyAa K OJJHOMY BpeMeHHOMY IepHOAY.
Tak, ¢ ygerom HOpMBI 3)PeKTHBHOCTH MOT'YT YIHTHBATBLCH
3arpaTtsl OyNymEX JeT, CKAaKeM, pPacxoAsl Ha PEHOBAIHIO,
Ha HOBOE CTPOHMTeNbCTBO. IIpAMeHeHHe TAKOH HOPMEI MO3BO-
JAT 3[leCh Y4eCTh, KaKWe IOTePH CBA3AHH ¢ YIHHEHHAEM CPO-
KOB CTPOHTEeNbCTBA. A 8TO0 MMeeT 0oJNbmoe IpaKTHIECKOE
3HAYeHHE.

Hanpumep, pacdersi ¢ ygeroM axTopa BpeMeHH, HPOBEJieH-
Hbie HA OCHOBe HOpMATHBA 3((eKTHBHOCTH, MOKA3HKIBAIOT, 9TO
YANEHEHAe CPOKA CTPOHTENBLCTBA ¢ 3 A0 6 xer mosbimaer
daxTEIecKYyIo cebecTommocTh o6beKra Ha 30—40% . Sto fenaer
ACHEM OYTh YIYYMeHHA JeATeIbHOCTH CTPOHTENBHBIX Op-
ragmsandii. B camoM pgene, IpefcTaBEM, 9TO OpH HOJCIETe
CTOEMOCTH CTPORTE.IbCTBA CPOKA 3aTPAT B CaMHA 3aTPaThi OyAyT
YIHTHBaTbCA He IO (PAKTHYECKOU BelWYAHe, a IPEJCTAHYT
KaK pe3ynbTaT IpPHBEJeHHA HX K MOMEHTY OKOHYAHHUS CTPOH-
TeabcTBa. ‘Torga CTpOMTeNbHHe OPTaEHA3ANEA OKJKYTCA
3aWHETEPECOBAHHHME B COKDAI[eHAH CPOKOB CTPOHTENBCTBA
H KOHIEHTDAWH CHJ, TAK KaK TOJIbKO IPA ITOM YCIOBHE
OHH CMOI'YT YAOKATbCA B CMETHYIO CTOAMOCTb. JTO IPHBEIO
6B K Pe3KOMY COKpAIIEHHI0 CPOKOB CTPOHTENbCTBA, H IOMAMO
COKpalleHHs 3arpar, K ofecmedeEmio Golee COBPEMEHHOIO
TeXHAYECKOT'0 YPOBHA HOBHIX NpeAlpHATHIA.

OcobeHHEO BajKeH NIPaBHABLHEIA yueT (axkTopa BpeMeHH,
KOTOpHii oGecneymBaercd HOPMOH 3PQPEeKTHBHOCTH IPH 3KO-
HOMHYeCKOii OIleHKe HAay4YHO-TeXHMUeCKHX paspaboTok. 3hech
yBeTH4YeHMe acCHTHOBAHMA H QOpPCHpPOBaHHe CPOKOB HCCIe-
AOBAHEI MHOIOKDATHO OKYIAaeTcs YCKOPeHHeM pealH3andd #
pacmpocTpaHeHHs HOBOI'O H3JeJHsA MIH Ipolecca B HAPOA-
HOM xossicrBe. Ho Ajxa Toro, 4To6H BHIABHTH 3TY BHICOKYIO
OKYIIaeMOCTb HAYYHO-TEXHHYeCKHX [ OCTE)KeHHH, Heobxo-
AEMO OPaBHIbHO yd9ecTh HKOHOMHYECKOe 3HaYeHHe $aKTopa
BPeMeHH. A 3TO OCYymecTBJAAeTcA Ha OCHOBe RUHAMHAYECKOH
MOJleTH ONTHEMAJIbHOTO IUIAHAPOBAHRMA.

ABanm3 MofenHd N03BOJAET NIPHATA H K HEKOTOPHIM MeTO-
AONOrAYecKEM BHIBOfaM. Tak, CTAHOBHTCA OUeBHAHOH ompe-
AeleHHAsA YCIOBHOCTH W NPHAGIMKeHHOCTh IONOMKEeHAA O efiH-
HOM HopMmaTuBe 3QeKTEBHOCTH, a B CBA3H C 9TEM H HeobXo-
AHEMOCTH BHECEHHS PAJa NONPABOK B pacyeTh 3QPeKTEBHOCTH.
Enmunii HopMaTAB XapaKTepA3yeT cpefiHee NafieHde JAAHAMH-
9eCKAX ONEHOK B eHHMALY BpeMeHH. OIEHKH jKe OTHeNbHBIX
OPOAYKTOB B PecypcoB EMeIOT pPasHbie TeMus najends. Ma-
BeCTHO, HAIPWAMep, UTO pecypcH TPYHA BO3PAcCTAOT MeJJeH-
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Hee QOHTOB M B CBASH C 9TEM [HHAMAYECKAs ONEHKA TPY-
JOBBIX PeCypPCcOB MMeeT MEHBINH TeMII CHEKEHHA, I€M OIleHKA
¢ornos. Ilo-pasmoMy H3MeHAIOTCA OIEHKH, CBA3AHHBe
¢ mpoxgyKumei fobbiBaomeil 1 o6pabaTEBamen npOMEIIIIEH-
HocTd. OnEeHKE NPHPOLHHEX PecypcoB, KaK NPaBHIO, CHEKA-
I0TCA B3HAYATENbHO Me[IjerHee ONEHOK Mamme, upabopos,
obopynoBanmsa. IIpmuem mamende mocienHed TPYNIEI ONEHOK
0c0o0eHHO YyCKOpAETCA B CBASH C TeM, 9TO OPH MacCOBOM HDoO-
A3BOJICTBe TAKUX NPOJAYKTOB MMeeT MeCTO HelWHeiiHOe CHH-
JKeHOe 3aTpar ¢ yBeimdendeM ofbbeMa BHnycka., Mmeer 3ma-
9eHMe W pa3jdiWe TEeMIOOB MOPAJIbHOTO M3HOCA ANA PAa3HEX
BENOB nponyKoud. Bce 9T0 IpABOgAT K BHIBONY, 9TO eNUHEIH
HOpMATHB 3PPEKTUBHOCTH KaNATANbHEIX BJIOKEHHH, BIOJHE
COOTBETCTBYIOIMMIT Tpe6OBAHMAM SKOHOMHKH  Kak o0mui
OpHHENNUN, AOKeH NPAMEHATHLCA B KOHKDETHRIX pacyeTax
3QQEeKTHBHOCTH KANUTANOBIOKEHAN C OLpENeJeHHBIMA KOp
PEKTHBAMZ W YTOYHEHASAMH, B JaCTHOCTH LPH IPHBEJEHHI
Pa3HOBPEMEHHBIX 3aTPAaT W pe3yiIbTATOB.

Moneny OnTEMANLHOrO ILIAHAPOBAHAA IOKA3EIBAET TAKIK!
Apyrde NyTH OpUMeHeHAA HopMmaTtmBa s¢dexrmBHOCTH. Bhimn
y)Ke 0TMEYaJoch, 9TO eCIH YCTAHOBJIEH ONpEeleHHNA pas
Mep HopMarmBa 3PQeKTHBHOCTH, TO 3TO [aeT OCHOBAHE
OKHATh TAKOH jKe BEJIMYMHHI OTHAYA OT BCeX CBOGOMHEI
KaOATATO0BIOKeHAN (IPH pAUOHANBHON HX peaju3alud
ITOT BRBOJ MOMieT OHTh HHTEPIPETAPOBAH CAeqyIOmMuM 06p:
30M: 1A cpencTB npomsBopcTBa (QOHIOB), MONYUEHHHBIX ¢ 3¢
TPaTaMH KaIWTAJOBIOKeHHHA B pasmepe K, cleiyer camTar
HOPMAQJBbHBIM pa3Mep IpPOKaTHOH oIeHKH, paBHoi nK, rp
n — gopMaruB 3¢dextmBHOCTH. HomHeyHO, yKasamHOe HpI
MeHeHHe 3TOr'0 IPHHIANA CIPABeNJHABO B IOJHOA Mepe JHIL
10 OTHONMEHHIO K KAaNUTAJOBJIOKEHHAM, KOTODHe OHLIH pe
JHA30BAHK CPABHHUTEILHO HEJABHO, XOTA H 3[eCh BO3MOKE
OTKIOHEHUS B Ty mad Apyryio cropory. Ommaxo cam dar
HaJIAYAA TECHOH CBA3HM Me)KAY NPOKAaTHOH ONEeHKON I HOPM
TABOM 3QQPEKTHBHOCTH KANHTANBHEIX BJIOKEHHH OTKDHBA
MHAPOKHAe BO3MOKHOCTHA /1A [anbHEAEro NCCAEOBAHASA 3K
HOMHUKH H HOJEe3HBX NPAKTATeCKAX BHIBOJOB.

Bropas kpynmEas sKoHoMHmdYecKas IpobieMa, KoTopas M
’KeT OBITH C IOJNBb30H paccMOTPeHAa HA OCHOBe AaHANH3A I
HeHO-IPOTPaMMHOI MOeNH ONTHMAaJbHOIrO IaHAPOBAHAS,
3T0 npobaema zosalicmeenhozo pacvema. Kax ke ¢
Meqanoch, Heald3MPOBAHHASA 3KOHOMHKA, OTBEYAIOMAA }
OTe3aM TAKOH MOJeNH, NpeyCMATPABACT AJIA KaKAOro Ip!
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OpHATHSA HAJAYAE [JIAHA, COCTABIEHHOI0 B HATYPaXbHEX
[OKAa3aTeNsAX, W BHIOOJHEHAE 9TOr0 IUNTaHA IO BCeM IO3HIH-
M — CBHAETENbCTBO HOPMAJXbHOI'0 XO0fa IpoE3BoxcTBA. llo-
3TOMY B MOJ[eIE KOHTPOJXb HAN [eATeIbHOCTbIO LIpefupHAATAL
BIIOJIHE HCYePILIBaeTCs HAONIONeHAEM 33 BHIIONHeHAeM IIa-
HOBHIX 3a/|aHdi.

Ho B pearnbHOH 3KOHOMHKe, TAaKOH MeTATH3HDOBAHHHIM,
CTPOr0 JeTeDMHHADOBAHHHIM, 3apaHee IpPelycMAaTPHBAIOIAN
BeChb XOf{ NPOH3BOACTBA U peajH3aldd ILTaH He MOKeT OHITH
HHE COCTaBJeH, HA BHIOJHeH. Jla conHamiHCTHYeCKoe XO3AMH-
CTBO W He HYKJaeTcad B mnofo0HOM mwiradHe. IlnamoMepHOe,
CO3HATeJIbHOE YOPAaBJIeHAE SKOHOMUKOH BO3MOKHO JHMb B TOM
cIydae, KOTAa HMeeTCA H3BeCcTHAasA cBoboma A OPHHEATHEA
pemermit. [loaToMy pealbHEIE INIaH OpejumoOIaraerT AONYCTH-
MOCTb B Hem30(e;KHOCTb H3BECTHHIX OTKIOHEHWHA KaK B COCTaBe
OPOAYKIEA, Tak M B 3aTPaTax Ha ee NPOH3BOACTBO. B 3THX
YCIOBAAX KOHTPOJIb Haj [AEATeNbHOCTbIO NpefupHATHA He
MojkeT OHTb (YHKIHeHA ITaHA, & JOKeH OCYMECTBAATHCH
¢ IOMOIIbI0 CIeIHAIBHOTO SKOHOMHYECKOTO MeXaHH3MA.

Taxoi MexaHA3M, MO3BONAIONMANA 06INECTBY COIOCTABAATD,
9TO0 OHO AaeT NPeNUPHAATAAM H 9TO MOJY4aeT OT HAX, KOHTPO-
JAEpYA] TAKAM 0OYTeM HX [eATeIbHOCTb, HA3HBaeTCHA XO03sii-
CTBeHHHIM pacyeToM. X03pacdeT BHCTYyHaeT KaK CTOHMOCT-
Hag ¢opma, BHpaskaomas TpeboBarde 6e3yOuTo9HOM paGoTH
npefUpHATASA, TpeGoBaHMe HOKDPHTHS pAacXofoB IpeJUpHA-
TASA U3 ero J0xomoB. XO03ANCTBEHHHA pacdeT OCYIECTBISAET-
CA TaKEM OyTeM: OpefUpPHATHe PACIIaydBaETCs MO YCTAHOB-
JNeHHKIM IIeHAM C IOCTAaBIEKAME H BHILTa9EBAET 3apafoTHYIO
nIaTy cBoEM paGoTHEKAM H3 TeX CPEfCTB, KOTOPHE MO YIeHbI
HM 3a CBOI0 HponyKmmio. MojKeT cosnaThesi BmedaTieHHe,
6ynTo xo3pacgeT MOJHOCTBIO 3aMbIKaeTCd HA JKOHOMHKE
OpeJUpHATAA B He 33[eBaeT 3KOHOMHAYECKAX IIPOIECCOB,
KOTOpble NPOHCXONAT Ha O00merocymapCcTBeHHOM YpPOBHe.
Takoe mnpencraBiesde OMHAGOYHO, TaK KaK NpeJOpHATHe
HCIONL3YyeT CpPeAcTBa NPOH3BONCTBA — MAMHAHLI, 3eMIIO,
BOAY,— ABIAIOMEECH COOCTBEHHOCTBIO BCero o0mecTBa,
7 OIpefleleHEYI0 9aCTh CBOUX JOXOA0B IepeaaeT rocyaapcray.
OnEako HMeHHO 3TO OmMEO0YHOe MpefCTaBlIeHHEe TOCIOACTBO-
BaJ0 B 9KOHOMAYeCKOH TeODHH W IPAKTHKe [0 X03AHCTBeHHOR
pedopmer, HagaBmeiica B cepeguue 60-x rogos. Muorme aie-
MeHTH 9SKOHOMHKH, HCIOJIb3yeMble B MeATeNbHOCTH Ipefi-
OpHATHH, HO NPHHAJJEKAMHAE TOCYRAPCTBY, He BKIIOIAIACH
B cdepy xo3pacueTHHX oTHOmeHmdA. HanpmMmep, OCHOBHHIE
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$oHE npefoCTABIANACH HPeIUPHATHAM OeCIIATHO, Hpef-
npusTas 0e3 BCAKOTO BO3MEMEHHMs NONb30BAIHCH 3eMJed,
NOJIe3HBIMA HCKONAEMBIMH, JeCHHIMH H BOAHBIME DPeCcypCaMm.

Mesxay Tem yiKe B To BpeMsA aHAIN3 MOfelell ONTAMAIbHOTO
INTAHEPOBAHASA JOTMYeCKH NPUBOAMI K BEIBOAY, 9TO IUIAHH
OpPeAupUATAR JOJIKHE YIUTHIBATL JAaHHEE 00 HCOOIB30-
BaHHMH pecypPCOB, NpPUHAAJIEKAm@X TOCYAApCTBY, H 3TO HC-
NOJb30BaHME [JOJKHO HOJY4aTh ONpefleleHHYI0 00mecTBeH-
HYIO OIleHKY. B nmprMeHeBHHE K pealbHOH 9KOHOMHUKE 3TO 03HA-
9aJ10, YTO TaKHe pecypcH ClefyeT BKIKYHTh B OTHOLIEHHSA
xo3siicTBeRHOr0 pacgera. IIpeoGpasoBaEmsa HPAKTHKHE 1wLIa-
HOPOBAHUA W SKOHOMAYECKOr0 CTHMYJIMPOBAHHA, IPOBeJeH-
Bpie B CCCP moBo#i x03aAfcTBeHHON pedopMoii, HAYT IO ONYTH,
KOTOpHIA B GONbIIO# Mepe COOTBETCTBYeT BLIBOJAM MOJEIH
ONTEMAJIBbHOIO NMIAHUPOBAHUA: BBefleHA IJIaTa 32 IPOH3BOA-
CTBeHHEie (QOH/IEI, HAXOAAT NPUMeHeHUe PEHTHHIE IIaTeKd
(zEOrAA B OpMe pacUeTHEIX CAATOYHHIX L|eH) H Ap. ITO AaeT
OCHOBaHHE IPEeJIOJOKATh, 9TO U JPYrHe BHBOAL U3 aHAIH3A
JHHeHHO-IPOTPAMMHBIX MoOfielieil ONTAMAJILHOrO IJIaHA JA0J]-
JKHH HaiTH OTpa)KeHHe B Pa3BATHH X03AHCTBEHHOTO pacuera.

B onrmManbHOA MoAenm mommMo ILTAaTh 32 GOHAH, KOTO-
pasd ompefenseTca pasMepoM IPOKATHON OleHKH 060pyRoBa-
HUA, W pPeHTHHIX IUIaTeKeH, QUIypHpYIOT NIATe;RKH 32 TPYA
B COOTBETCTBUU C €r0 IPOHU3BOICTBERHOM OIEHKOH (IOCKOIBKY
B pealbHOH 9KOHOMUKe CYIecTBYeT 3apaboTHad miara, TaKme
IUTaTe/KW BBHICTYHOAIOT TaM B QOpMe COOTBETCTBYIOMMX FOIJIAT,
ecld OIleHKA Bhille 3apPIUIATHI). ¥ CTAHOBJEHHE ITHX SKOHO-
MHYeCKAX IapaMeTPOB MOAeNH, a TaKike cobmiofieHme Tpebo-
BAaHHA, COIJIACHO KOTOPOMY IleHbl HA MPOJYKIHIO, IPOH3Be-
JleHHYI0 OpeANpHATHEM, COBIAAAIOT ¢ OIeHKAMH ee, O3Hada-
€T, 9TO B MOJleJIH 3aTPATHl I MOCTYIJIEHHAS PaBHH APYT APYTY.
Ilpn6rine, cnemoBaTenbHO, BO3MOKHA 3fech B CayJadx,
KOTHa BHINYIEeHO 6oJbIle NPOAYKIMHA, IeM ObIIO IpPefyCcMOT-
PeHO ILTAHOM, HJIH 3aTPATH OKAa3aJHCh MeHbIle, 9eM Tpe-
6oBaN® HOPMATHBHI.

AHaJn3 ONTEMAJNbHOA MOJEeNH MO3BOJNAET HAMETHTb NIYTH
COBePIIEHCTBOBAHMA NPAKTOKH XO3AMCTBEHHOIO0 pacdera.
IIpeskne Bcero aro Kacaerca mnath 3a ¢ompsi. Cedlzac oHa
PacCUMTHIBAETCA B BHUJEe OLpejeleHHOro IPOLeHTa OT Gajan-
coBoil cromMocTH OCHOBHEIX ¢omaoB. Ho Takoil mopsamox
9KOHOMOYeCKH OOpaBjaH (Aa H TO B KagecTBe rpyGoro mpm-
611KeHNA) TONBKO IO OTHOWEHHIO K HOBHIM, HEJaBHO BBe-
neHEEIM ¢omgam. UYroln oTBe4aThb CBOEMY HA3HAYEHHIO,
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nuara 3a (OHAH [ON;KHA YCTAHABIMBATHCA B COOTBETCTBHE
¢ OPOKATHOH OLeHKOH, KOTOpasg XapaKTepH3yeT HX IOTeH-
OHAIBHYI0 3KOHOMHYECKYI0 3PPeKTHBHOCTH B JAaHHEIX YCJIO-
BEAX. [{pyroe HampaBieHHe COBepmEHCTBOBAHHA XO03pac-
49eTa — DIEPOKOe PacIpOCTPaHeHHe PeHTHHIX IJaTeKeH, cra-
BAIMee KOJIEKTHBH NpefUPHATHA B OfHHAKOBhHE YKOHOMH-
9eCKHe YCHOBHA W NO3BOJNAKNINEe YYATHBATH TOIBKO Te HX
INOCTH)KeHHsA, KOTOPhie CBA3AHH C HX COOCTBEHHOH feATelb-
HOCTBIO, 2 He ¢ JYIMHAME OPHEPOJHEIMH, TePPHETOPHAIbHLIMHA
O APYIEMHA YCIOBHAMH. JTO 3HAYAT, YTO yiKe JeHCTByOmas
CHCTeMa DeHTHEIX IJIaTeKeld ONKHA OBITH pacmApeHa, 8 CaMH
IUIATe)KHA ClelyeT HCIHCAATH (ojee CACTeMATHIeCKH O Goxee
TOYHO, ACX0A H3 TPeGOBaHMHA ONTHMAIbHOIO HCIOJb30BAHHA
COOTBETCTBYIOIAX PecypCoB.

OcobenBo BaskHOe 3HAYeHMe jJifA [ajbHelmero pasBHETHA
X03PacYeTHHX OTHONIEHMH MMeeT NPHHIHI ONEeHKA TPYyAa IO
ero feficTBETENbEOH 3¢PeKTHBHOCTH. 3/ech [[ei0 He TOJBKO
B TOM, YTO CYHIeCTBYIOIIHe CHCTeMH 3apILUIATH HEZOCTATOIHO
YYHATHIBAIOT KadeCTBeHHbie pa3jHYAsA B TPYyAe OTHAeIbHEX
paboTHEEKOB. (JTO XOTA W CYyMeCTBeHHHH BOIpOC, HO OH MO-
JKeT OBITb HACTHYHO pemeH YIyWNeHAeM [eHcTBYIOIHAX
IpeMHAANBHEX cHcTeM.) Boiee BajkHO, 9ro cerogesa 00ImecTBO
OKa3biBaeTcA He B COCTOAHHA JKOHOMHYECKH YOPABIATDH
OpefiUPAATAAMA B Takofi BakHOH o0JacTH npOH3BOACTBA,
KaK pacmpefieleHde TPYAOBRX pecypcoB. IIpeogonenumio
3TOr0 HeHOPMAJIbHOTO HOJNOKEHHS [OJ;KHO CHOCOOGCTBOBATDH
BBefleHHe IUIaTeKed 3a TPy, KOTOphie NPeAUpPHATASA BHOCHIA
65l B coeqEaNbHEM rocygapcrBeEHHE ¢orp. Takde miarexnd
CIef[0BANO OB YCTAHOBETHL B IePBYIO O4epefb N0 jedHIMTHEIM
KaTeFOPHAM TPyAa, HampwmMep, AePANUTHEIM CHeNHANBHO-
CTAM HIH JeHIHETHHIM IOJOBO3PACTHHIM IPYNIaM, a TakKKe
o paiioHaM, CTPaAJAKM{AM HeJOCTaTKOM TPYIOBHX PecypcoB.
HaoGopor, 5ina H3GHTOYHHX @HO TPYRY paiioHOB Moria O
LPeNyCMAaTPABATBCA JOTAIHA.

OTIHYAe OT KANNTAIH3Ma HOJIYydYeHWAE HPHOELIH, JOXOHa
y Hac ABIAeTCA He CAMOLelbio, 8 JINIIb CPefICTBOM MOBHIIEHHASA
sadpdexraBEOCTE XO03sicTBa. HOHeuHOH Nenbl0 W pemaiomuM
KpHTepHeM sBIfeTCA HAPOXHOXO3AHCTBeHHRM 3¢deKT, HH-
Tepech Bcero o6mectBa. Mexay TeMm 3¢deKT He HONHOCTBHIO
oTpajkaeTcA B Xo3pacdere H npEGeiA. HampmMmep, crpom-
TeIbCTBO H OKCILIyaTanAA mMocCeHHOH JOPOrH CBA3AHE TONBKO
C pacxofjaMH H He CIYKaT HeIoCpe[CTBEeHHHM BHIHMBIM HC-
TOYHAKOM JOXOJA, XOTA, KOHEIHO, NPOH3BefeHHHE 3aTPATH
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NepPeKpPHBAITCA € AAXBOX 30QeKTOM B JPYTHX OTpACHAX.
Tak jke mPOH3BOACTBO HOBHIX BHIOB NIPOAYKIMH HepeqKo HA
nepBsix mopax OeiBaeT yOeiTounEIM. IloaToMy fns mpasmins HOM
OLlEHKHA HAPOJHOXO03AHCTBEHHBIX HHTEPECOB H CO3[aHHA Gua-
TONPHATHHX YCIOBHA A TEXHEIECKOIO IPOTPecca JONKHH
OBTL paspaboTamk W BHEAPEHH B HOPAKTHKY METOHbl H3Me-
PeEHs LOJHOTO HapopHOoXxo3ddcrBeHHOTo dPdexra. IlomkHA
OHITH TaK)Ke BBeJeHA KOPPEKTHPOBKA X03pacdeTa, ¢ y4eTOM
atoro sPdexra, HampmAMep, YCTAHOBJIEHHE B OTHEIbHEIX CIY-
9aAX KOMIGHCHPYIOIIUX [OTAUHdil, CHAKEHHAE IUIAT, C TeM
qTo0E pemeHAs W MepounpHATAA, 3QdeKTHBHBE AnA HAPOX-
HOTO X03aAiicTBa, OBLIA OB BHITOJHH W OPENUPHATHAIO.

[IpE ycTaHOBIGHHHE Becex IUaTedkeil B COOTBETCTBHH ¢ 00-
IeCTBeHHRIMA ONEHKAME HCIONb3YEeMBIX PecypcoB W ompefe-
JleHAN IeH HAa NPOAYKIHIO COIJIACHO ONTHMANLHBIM OLEHKAM
HOXOAH IPeNUPHATHA YPABHOBECATCH C €ro pacxofaMd —
TaK, BO BCAKOM ciydae, ciefyer H3 Moferd. Opgmako mpep-
craBiserca Ienecoo0pasHbM, 4YT0oOH HEKOTODHie CpefCcTBa,
HamnpaBiAeMble HA Pa3BETAE NPOH3BOACTBA M HA HYKIH TDY-
OAMEXCH, OCTAaBAJHACH B PACHOpPsyKeHHHA npenumprsimsa. [lo-
aroMy pedopmoll IpefycMATPHBAeTCA, 9YTO NPeNUPHATHE
9acTh [OXO[0B HCIONb3yeT A CO3NAHASA QOHZOB MATEePHAIb-
HOTO CTAMYJIHPOBAHHA €ro PaGoTHAKOB, YIYYIeHAS HX CO-
MEAJIbHO-OHITOBEHX YCIOBHI H COBEPIIEHCTBOBAHMAA IPOA3BOJ-
CTBA HA JAHHOM NpeAUPHATEA, Taxme cpefcTsa y mpeNnpHs-
THAS NOABJIAIOTCA Oarofaps TOMY, 9TO FOCYHAapCTBO HM3bIMael
niaTe;kd 3a GOHAN W APYCHe PecypCH He B IOJHOH CYMME
0o0mecTBeHHKX OIEHOK 3THX PecypcoB, & OCTABIgeT HEKOTO
Pyi0 HoNI0 B pacHopssKeHHH OpefupHsATEA. Bompoc o pas
Mepe TaKOH JONH JOJKeH OHTHL o6CyKneH 0c060,

Jlas Toro 9T06H X03AHCTBEHHERIA PacIeT YCIemHO Bhillo HS
cBoM (QYHKIOAE KOHTPOJepa 3KOHOMHYECKOH [eATelbHOCT!
B CHCTeMe COL@ANACTAYECKOTO NPOM3BOACTBA, HEOOXONHEMC
9700B y Hac AeACTBOBANE NpPABHIbHEE HeHH. BamkHo H(
6AThCA TaKOro IONOKeHHs, 9TOGH HeHa HMIpaaa cymecTBer
HYI0O POIb B OTHOMEHHAX MEXKAY HNPeJUPHATHAMH, 9ITOG!
Geto  mopEATO 3Havenme pybaa. Ceftwac e, Hamp
Mep, B BHICOKHX I(eHAX HepefKo 3aHHTepecOBaE I
TONBKO IOCTABIMHK, HO, KAaK 3TO HA NapajOKCAIbHO,
moTpeGETeN.

IIpoGnemsi HeH BechMa CIOKHEI A MEOroo6pasan. Mx mo
HOe H310)KeHHAe 3aBeJI0 OB HAC CAMMIKOM JaieKo Msi ocTar
BAMCS B OCHOBHOM JIEME HA POAU ONRMOGHE YEeH U UL cCmpykm



pe. 910 eille OfHA Ba)KHAasA 0061acTh, B KOTOPOH amaimWs nId-
HefHO-IPOrPaMMHOR MOJelH MOKeT CYIEeCTBEHHO HPOACHETH
paccMaTpHBaeMbii Bompoc.

OcymecTBifas Kakoe-1mG0 TeXHEYeCKOe HNH NPOA3BOJ-
CTBEHHOE DelleHHWe, AJAfA OLEHKA ero Ieleco00GpasHOCTA He-
00X01IMO COmOCTaBATH TO, YTO TPATHTCHA, C TEM, YTO LOIY-
uaerca. VIHage roBopsa, HAJO COH3MEPATH 3aTPATH H Pe3yib-
TaTHl. B COBPEMEHHOM BHICOKODPA3BHTOM XO03AMCTBE, HCIONb-
3yIOIeM NPOAYKIMIO PA3NAYHEIX, 9acTO AAJEKHX APyl OT
Apyra orpacieil SKOHOMHKH, HENOCPECTBEHHOE COIOCTAB-
leHAe BCeX IPOM3BOJICTBEHHLIX HHIPEJUEHTOB B HAType He-
ocymecTBEMO, HeMmbicamMmo. ComocraBiende 3arpar ¢ pesyib-
TATAMH OKA3BIBAETCH BO3MOJKHEIM TOJNBKO IOCHE TOr0, Kak
BCe OHO NPHBOAATCA K OAHOMY SKBHBAJNEHTY. JTOT IKBHBA-
JIeHT — OOIMEeCTBeHHO HeOOXOJHMBIA TPYJA, KOTOPHE pPaBHO
ompefienAeT KaK BCe BHABI 3aTPAT, TaK H Bce BHAB pea3yibTa-
ToB, (OO0mecTBeHHO HeOOXOAWMEHIH TPy — OCHOBA IleH,
a oTCIOfia UX mepBad QyHKIHSA, COCTONT B COM3MEPEHHH BCeX
IPOM3BOACTBEHHNIX HEI'PEUEHTOB [0 €[AHOMY 3KBHBAJEHTY,
Crenyer cKazaTh, 9TO IleHBI HTPAIOT He TOIXBKO HHPOPMAIEOH-
HYI0O PONIb, HO ABAAITCA H IapaMeTPaMH YOPAaBIEHHS, CIY-
aT 6a3od 9KOHOMHYeCKHX pacdeToB H pemeHmH, Iloaromy,
OT TOT0, HACKOJbKO HPABWIBLHO HOCTPOEHHI I|@HbI, 3aBHCHT
KaYeCTBO BCeX YKOHOMHYECKIX PacyeTosB.

Eme onma BaskHasg QyHKIHA NeH 3aKI0YAETCA B TOM, 9TO
OHA HCHOJB3YIOTCA KaK CPEACTBO arpermpoBamms. llorpe6-
HOCTb B arpermpoBaHEA YacTO BO3HHKaeT B HKOHOMHYECKHX
pacuerax. Hampmmep, B TeX ciygasx, Korfja HY)KHO OXapak-
TepH30BaTh 00beM BEHIIYCKa 00YyBHOTO HIH Merakioobpaba-
THIBAIOMEr0 NpefUPHATHAsA, CyMMapHas IeHa (ANH, KaK He
BIOJHE TOYHO [OBOPAT, CTOHMOCTH) 3TOrO BHIIYCKA SABISAETCSH
9KOHOMAYeCKH 0oJiee TOYHRIM arperaToM, HeKelm obmee
KONH9ecTBO mnap o0yBE namEGO0 TOHHA)K MeTAJIOM3JeTHi.
Kpome Ttoro, arpermposBaEme ¢ mnOMOmBIO IeE NO3BOJAET
COIOCTABIATDL APYr € APYrOM IPONYKTHI, KOTOpPhie B HAType
He AMEOT MekAy coboil HAyero obmero (HanpmMep, OYMKH H
Maciao0). ITH QYHKIUHA IeH A HY/KAA B HAX JJI4 TAKOTO HCIONb-
30BAHHA, NO-BHAAMOMY, COXPAHATCA H B yCIOBAAX KOMMYHH-
CTAYECKOT0 ofmecTsa.

B conmanmeTHgeckom mpomsBoAcTBe Ha (age IeH CTPOHTCA
TaKKe XO03AMCTBEeHHHIA pacyer, paspabaThiBalOTCA IOKa3aTe-
aE paboTH NPeAUPHATHH, OCYIIECTBIAITCA OanaHCOBHE H
Apyrde comocraBiends. IlosToMy ueHOOOpaszoBaHHe Ipef-
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cTaBiasgeT oGO OfHY H3 KI09eBHX npobieM NIAaHOBOH 9KO-
HOMHKH, a OPaBEJIBLHOCTb IleH CAY/KHT OfHOH M3 OpPeAIOCH-
JOK IPHHATAA OPABAJNbHLIX X03AHCTBeHHEX pemenmit. Ho kak
YCTAaHOBUTh HPABANbHYI0 NeHy? [[1s BHIACHEHES 3TOTO BO-
mpoca obpaTAMcA K JHHEHHO-IPOTrpaMMHOA Mojend.

ABanmus 3TO# MOJENH MOKAa3hIBAET, YTO IOJydaeMile B Hell
OlleHKH XapaKTepPH3YIT BO3MOKHOCTb W [AlOT 3KBHBAJIEHT
3aMeHH OJ{HOIO BHAA OPOAYKIHME (MJIH pecypca) Ha APYro.
Ecnm 3a efmEANy H3MepeHHES B3AT NEePBAYHBIA ($AKTOP —
TPYA, ONleHKA OPOAYKUHEE GyAeT BHPaKaTh TY BOIHYHHY 3a-
TpaT TPyAa, ¢ HOMOMDBI0O KOTOPOA B JAHHOHW KOHOMHIECKOH
cACTeMe MOJKeT OBITH JONONHATEIbLHO NONyYeHa eJAHHAIA
JAHHOTO NPOAYKTa. Takasd BelIMYHMHA 3aTpaT B H3BECTHOM
CMbICTe ABNAETCA HeOOXOAMMOMA B J0CTATOYHOM, OHA 03HAYAET,
9TO IPH ONTEMAJbHOM COCTOAHHHM CHCTEMH Helb3f IPOH3Be-
CTH e[lHHANlY [aHHOTO NPOAYKTa C MeHbBIIAMH 3aTPaTaMH,
a ¢ 3arparaMH TPYAa, COOTBETCTBYIMEMH OIleHKe AAHHOIO
OpPOAYKTa, IPH HX PAanAOHAIbHOM HCIOJIb30BAHHE BO3MOKHO
NOJNYYATL AONONHATENLHYI0 efHHHANY ero.

Taxmm o6pasoM, aHaJIH3 ONTEMANLHOM MOfenH OPHBOAHT
K BHIBOJY, YTO B CONHAJHCTHYECKOM XO3AMCTBe OlleHKAa IpO-
AYKOHEA JAOMKHA ONPEeAeIATHCA OOmMeCTBeHHO HeoOX OfEMBIMA
3aTpaTaMH TPYAA. IJTOT BHIBOA O4YeHb B&)KEH, TAK KaK OH
#36aBiseT 3KOHOMHYECKYI0 HAYKy OT IOJYYABNOIEr0 Pacmpo-
CTpaHeHHe, HO COBepHIeHHO HENPAaBHIBLHOI'O HPeCTaBJeHHA
0 NPOTHBOPEYHAX MeKAY KOHNeNNHed ONTEMAJNHHOTO IIa-
HADPOBAHHA H TeopHed TpyAoBoir crommoctm K. Mapkca.
Ha camoM flesie TaKAX NPOTABOPEYMil He CYmMECTBYeT: W IeHH
H OIleHKH MMEIT B CBOEH OCHOBe OOIMECTBEHHO HeOOXORHMEIE
8aTpaTH TPYAA; o0e KAaTeropHH OTPaKaT OfHE H Te Ke AB-
leHHA, HO IOAXOAAT K HAM € PasHHX cTopoH. IloAxon ¢ Toukm
3peHHA JHHeHHO-IPOrpaMMHON MOJeNH ONTEMAajNbHOIO ILIa-
HAPOBAHHAA K y4eTy oOmMeCTBeHHO HeoOX O EMBIX 3aTpaT TPyAa
MojKeT OLITH HCIONB30BAH JNA [eTaTbHOIO KOIAYeCTBEHHOIO
aHaJIH3a,

ConmarncTAyecKoe X03f4CTBO — efHHAsA CHCTEMAa H IIO-
9TOMY OHO AOJKHO YYHTHIBATH He CTOJNBKO YacTHEE 3aTPATH
TpyAa Ha OTHAeldbHHIX CBOHX YJYacTKaX, CKOJBKO IIOJHLIEe
HMTOrOBHIEe 3aTPaTH B IleloM. B omeHKax NPOAYKTOB H OTpPa
JKAIOTCS He HeNOCPeACTBeHHHle PACXOABI, KOTOPHe HOTpebo
BaJHACh AJA OPOH3BOACTBA JaHHOTO IPOAYKTA, a HAPOAHOXO
8AUCTBeHHbIe 3aTPATHl, YIATHBAOMHAE B3aAMOCBA3b A B3aHMO
00yCI0BI@HHEOCTL PeCypcoB M NPOAYKIHHA B COBPEMEHHO)
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9KoHOMHKe. Taxkmm ofpasoM, mepBas ocoOGEHHOCTb OILEHOK
ONTEMANLHOW MOJeNH, CBA33AHHAA C TE€M, 9TO OHM YYATHIBAIOT
o0mecTBeEHO HEOOXONMHEMEIE 3aTPaThi,— 3T0 HX HAPOLHO-
XO3AHCTBeHHbIH XapakKrep.

Bropas ocofeHEOCTL 3THX OIEHOK COCTOHT B TOM, 9TO OHH
YYATHBAIOT He CPefHHAe 3aTPAaThi Ha BeChb BHIIYCK, a JHMb
3aTpaThil Ha OPHPOCT NPOAYKIAH, HA €€ MOMOJHETENbHEIA
BBIIYCK, A 3TO 9KOHOMHAYECKHA BIOJHE Pe30HHO, MOCKOIbKY IPH
COIIOCTABIGHHA [IBYX BapHAaHTOB SKOHOMHYECKHX pemeHHH
HaM HYKHO COIOCTaBJeHMWe 3aTPAT HA Te H3MeHEHHAA HIPHPO-
cra B GasaHcax NPOAYKTOB, KOTODHE OTIHYAOT STH [BA Ba-
pmanra. CoGcTBeHHO, 3mech MBI BCTpeYaeMcs cO CBOeoGpasHoi
HETepOpeTaldell H3BecTHOro Hoxo;kenms Mapkca o meobxo-
JEMOCTH DAacCYATHIBATL He BCe paHee NIPOM3BeleHHEIe 3a-
TPATH, & TOABKO Te 3aTparhl, KOTOPHX TpebyeT BocIpoA3BOI-
ctBo mpoxykra. (Clemyer HamoMHHATH, 9TO, roBops 00 ydere
NPAPOCTHHIX 3aTPaT, MBl HEMeeM B BHAY He TOJBKO Hemocpen-
CTBEHHBII PAacXoOfl KEBOTO W OBEINEeCTBIEHHOrO TPYAa, HO H
KOCBeHHBIe BHJIBI PAcXoOJ[0B, A3MepsAeMble IPOKATHOH OIeHKOM,
PeHTOH H JIP.; B TAKOM Clydae, ecIA OIPAPOCT NPOTYKTa MOKeET
JOCTHraTbCA H HECKOJbKHMH CHOCO68MH, 3aTpaTrbhl OKa3biBa-
0TCH, KAK INpPAaBHEIO0, PaBHBIMA MeKAY co0oii.)

3HAKOMCTBO ¢ 0COGEHHOCTAMH OIEHOK HO3BOJET IOJOMTH
K pemeHHI0 BOIPOCA O TOM, KaK HCIONBL30BATH HpeECTaBIe-
HHe, BO3HAKAKIee NPH aHANHA3e MOJeNH, B 3anade jelcTBH-
TeIBLHOI0 HMCYHCIeHAA IeH. B maparpade o pacxoKmeHHAAX
MEKIY peajtbHOM W HIeaJH3APOBAHHOM 3KOHOMHKAMH OTMe-
9aJ0Ch, 9TO B XO3AWCTBEHHOM NpPAaKTHKe, NOCKOJILKY OHA He
ABNAETCA ONTEMAJBHONA, ACOONB3YIOTCA HE TONHKO ONTAMANb-
HEie IPDOA3BOJCTBEHHREE CIIOCOOE A pe3yibTaThl pacdera IeH
OKAa3BIBAIOTCHA PA3JTMYHEIMHA B 3aBHCEMOCTH OT TOr0, Ha KAKOM
cunocoGe oHm OynyT GasmpoBathesa. Ha nepBwiid B3riAj mpo-
G6nema Kaskercsi Hepaspemmmoii. Ho Help3sg He YYATHIBATH
TOr0, 9TO XOTA [[eACTBYHOMAasaA SKOHOMHKA ele HEONTHEMAJb-
Ha, OHA BCe jKe B M3BECTHOH CTemeHH pammoHanbHA. MOMKHO
Ipennoiarath MO3TOMY, 9TO pacdYeT IeH HA OCHOBe CYMECT-
BYIOMZAX NPOH3BOACTBEHHEIX COOCOGOB He BEI30BET 3HAYH-
TeIbHEIX DACXOKIeHMH MeKIy ONTEMAIbHEMHA # (QaxTHde-
CKEMH 3HAYEHHAsAMHA INeHW. OTH PAcCXOKNeHHS 3HAYHTENbHO
YMEHBIIATCA, eClId B PACYeTH IeH GYNyT BKINIATHCA He TOIb-
KO HeNOCpeNCTBeHHbie, HO H KocBeHHHe 3arparth. J{na cOnm-
JKeHHA HCYACIEHHHX IeH ¢ ONTHEMAJIbHHMH, HOBHJAMO-
My, RerecoofpasHo Oparb 88 OCHOBY HOJTHHE BATPATH B JIy%-
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IMAX H8 TeX PealbHHX CH0C060B, MO KOTODHM MOsKeT GHTH
BHAUATENbHO YBONHIeH BHOYCK NPOAYKIOHH, T. 6. HCIHCAATH
BaTpars HA NONYICHUEe [ONONHHTENLHOH OpPOAYKIUH, BOC-
DPOHSBOCTBOHHEIE® BATPATH.

Hmeercs eme ofHA CYMECTBeHHAA TPYNHOCTb UDH HEpe-
XO0e OT OOEHOK MOHeNH K medcTBHTenbHHM HeHam. OmeHKH
BC6X BH[OB NPONYKIHHE H QPYTHX HWHI'DEJHEHTOB, CKa)KeM De-
CYypCOB, SIBASIOTCS BS3AHMOSABHCHMHIME, OLNPEIEIAITCS APYP
gepes apyra. OxasmBaercs, 9r0 LAsA TOro, robu HAHTH
OLEHKH OfHOTO BHJAa NPONYKOUE (HAH pecypca), HY;KHO
BHATH ONCHKA BCeX APYTHEX BHIOB. IIpeomoners rakyw Tpyad-
HOCTb MOKHO TOJBKO OPTaHHSANHeH pPan@OHANBHOTO cmocoba
(nopsanka) pacaeroB. O6 ogmom H3 8THX Ccmoco6oB — Merone
BaMBIKAIOMEAX 8aTPaT — roBopEAoch Bume (ra. 1, §3) Ilpmra-
KOM MeToJle IleHa, HANpPHMeD, PYAH Ompeneisercsi B COOTBeT-
CTBHH C B8AaTPaTaMd, KOTOpHe HeoOXommMH nnd ee HoOHIR
HA TOM MECTOPOKLEHHH, KOTOPOe BOBIEIGHO B XO3AHCTBEH-
BEI 060pOT H rge 8anacH pyA NPAKTHIeCKH HEOTDAHWIEHHHL.
Hins pynm, monyiaeMuX ¢ ApYrEX Mecroposspernuii ¢ Gonee
HESKAMH 3aTPaTaMH, YCTAHABAHBAGTCA DEHTHHIA NIATEH,
KOTODHIf ypaBHHBAaeT HX IEHH ¢ OeHOH pyAH, mobnToi Hs
OepBOr0 MeCTOPOKHeHAA. B pesyabraTe Bce HWHTpeNHeH-
TH MOJeNR BHICTPAHBAKTCA B DOCAENOBATEeNbHHI psAx H 8TO
HOBBOJIS6T CHCTOMATHYECKH ONpPENENATh HX OIESHKH.

Jns nprbamxeHHOro pacyera OEH, & TAKKE AiAA SKOHO-
MIIeCKOT0 aHANH8a OCOGEHHO Ba)KHO TO HOHHMAHME CTPYK-
TYpH IEHH, KOTOpOe [JaeT MaTeMaTHiecKas Mopenb. Dymem
HBCXOLHTH H8 TOr0, y/Ke YIOMHHABIMErocs BHINE IOJOKeHHA,
WTO ONEHKA eHHANN OPOLYKIHHA CHAraeTcA M8 BCeX BHOB
BaTpaT B cnocobe, HCIONB3OBAHHOM B ONTEMAJBHOM IJIAHE.
Muage rosops, meHy MOMHO 3amHECATh B CJEIYIOI\6M BHLO

u=Mv+Tv+®v+Pv;

®. o. IpPeACTABATHh €6 KAK CYMMY OLNEHKM MATepHaNbHHX 8a-
gpar — M, omemkm Tpyna — T, mpokaTHO# ONeHKH HCOONAB-
gposannoro o6opynopamma — @, peHTH NPAPOXHEWX HCTOY-
WHEKOB — P} BCO ONGHKH #ABAAIICA yAeIbHHMH BONHYAHAME
{6epyTca B pacuere Ha eJHHANY NPOAYKIHHE) — J
. Ilogo6Hoe ommcanWe CTPYKTYpH LEHH NOSBOJNAET BHPAa-
SoraTh HEKOTOpHI NMONXOL K ee NPHEOGAM;KEHHOMY pacuery.
HOCHTEJBHO MATEPHANOB MOKHO CYHATATH, 9TO OHH yIHTHI-
Baiorcsa B opMyne 00 YyCTAHOBNGHHHM II@HAM, OLEHKY TPyHA
PpH I0CTATOIHO FPYy6OM HOMYINeHAR, YTO ero OMmJIATA COOTBET-
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¢TByer ero 3HeKTHBHOCTH, MOKHO IPHHATH OPONOPIEOHAN -
HOH HIH DPOCTO PaBHOH 6ro onuare (HOCHAeAEee 08HATAET OLpe-
enenunil BuGop Macmraba men). IIpokaTHas omenka o6opy-
IOBAHHS OPHAHMAETCA IPONOPIMOHANBHON ero GanaHcoBoid
CTOMMOCTH ¢ K03{)(¢HOHeHTOM, PABHKEIM HODMATHBY 3({(eKTHB-
HocTH (cM. BHme). B pesyabTare mpHBefeHHaA Bhme ¢op-
Myaa meHH npeofpasyeTcsa B IPHTOLHYIO I NPHGIHEKEHHHX
PacueToB CxeMy

I = Cy + nK, + Py,

rge My m T, ms npexneit ¢opmyan gasor C, — wexympue
8aTpaTH HIH YASJIBHYI0 Ce0eCTOMMOCTh OAHAUNE NPONYKI[AH;
n — sopmaTm spdextuBaocTd; K, — ynenbnas $oHI06MKOCTH
@ P, — penrnas komnomemTa. Ecam B npomsBomcTee npo-
IYKIOAH ODHPOAHEE® HCTOYHAKHE He HIPAIT CYIMEeCTBEHHOH
PONH, MOCNEJHEe CAAraeMoe OTCYTCTBYeT.

B cooTBercTBHE ¢ Tako#l cXeMOH IEHA, KAK JIErKO BaMme-
TATH, ompefeaseTcsa GopMynoil NpHBeeHHKX saTpar. TaxmM
o6pasoM, gopMyna OpHBefeHHHX BaTPAT, BHENIHe AHAJIOrHY-
Hasg IeHe NPOHBBOICTBA, KOTOpPAaA INHPOKO HCIONbSOBANACH
OpH B8KOHOMIYOCKHX ONEHKAX B OPOGKTHHX pacierax,
OKABHBAGTCA TAKKE CHENCTBEEGM H YACTHEM NpPHMEHOHEOM
CTPYKTYpH IEHH B ONTHMANbHOH MOgead. JTOT BHBOZ 00
H3BECTHOH DPAMEHAMOCTE (OPMYAH OPHBONGHHEIX 3aTpay
B YCIOBHAX CONHANHCTAIECKOr0 XOBAHCTBA YPESBHYANIHO
B&KOH, HOCMOTPA HA NPHGAEMEHHOCTH 8TOH (OPMYINH H He-
06X0qAMOCTP MHOTOUHCIOHHHX KODPEKTHBOB H OFPOBOPOK
OpE ee HCOONB3OBAHWN,

OTMeTEM 6Me HEKOTOPHE NOJIe3HE e BRBOLK, KOTOPHE aeT
QHAJIAS CTPYKTYPH HEHH B Mojend. MsBecTHO, wT0 HCTOYHAK
¢opMHApOBaHHAA 8aTPAT H HOPMATHBOB -— CTATHCTHYECKHO
HAHHHE peanbHOro mpomsBopcTBa. OgHAKO TO, 9TO ONmEHKA
B IeHA JOJNKHE ONDeNenAThCA He aKTHYeCKEMH, a obmect-
BeHHO HeOOXOZAMKIME BaTpaTaMu, 8acTaBiseT ¢ Gonpmoil oc-
FOPOKHOCTHIO HCIONb8OBATH BTH CTATHCIAIOCKHe JAHHHSE.
9T0 Ba)KHO, B JaCTHOCTH, B YCIAOBHAX, KOrJa HMEIOTCH aH-
HHE 0 ce0eCTOMMOCTE N0 HOCKONBKAM NpPeqUPHATHAM, KOTO-
pHe HEPefKO OKASHBAIOTCA NPOTHBOPEYMBHMHA. B Takmx
caydasx OTUYETNHBOe NOHEMANHHE CTPYKTYPH IEHHE NOSBOJIAEY
9acT0 OPHMHDPATH HX ¥ 060CHOBAHHO ONPENENHATH IEHY NAS0
B PesyJabTaTe OPABHABHOrO BHGOpA DPOKATHHEIX ONEHOK MIH
penar, n1u6o myTem oTOpaCHBAaHHA HOKOTOPHX JAHHEIX H 0160~
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pa Toft HX JacTH, KOTOpas HAXOMATCA B HaHGONBIIOM COOTBET-
CTBHH C HPHPONOH ofmecTBeHHO HeOOXOmMMHX sarpar.

HysxB0 CKasarh, 9T0 NpaKTHKA HOBOH CHCTEMH ILIaHHPO-
BaHWS H PKOHOMHIECKOr0 CTHMYJNHPOBAHEA, KOTOpAasd HAYANA
ocymecriaareca B CCCP B cepenmue 60-x romor, B ob6nacra
neHoo6pasoBaEdsA BO MHOTOM HJeT B COOTBOTCTBHH C TOMH
HanpapleHASIMH, KOTODHE CJIeNyl0T H3 aHANHSAa JHHEKHO
oporpaMMBo#i Monend. Tak, npa npoeegemsoMm B 1967 1
IepecMoTpe ONTOBHX INeH Ha NPOMHILJIEHHYI) OPOAYKIHK
OCHOBHIBAJJACH He TONBKO Ha cefecTomMocTE (Kak aTo GRuI(
mpexsie), HO HCXONMIH TaK:Ke H8 BeJHYHHK OCHOBHHIX IIPO
H3BOACTBeHHH X (oHMoB. OnHAKO NpPAKTHYECKAA peajHsaud!
8TOr0 NpPHHNENA NPOWCXOAHNA B [OBOJBHO YOPOIMEHHO!
¢opme: ¢oHIOBAA KOMOOHEHTA IEHH NPHHAMANACh OOHYH
OpONOPIAOHANBHOR ce6ecTOMMOCTH ¢ ONHHKM [JiA [ AaHHO!
oTpacnd Koa)QANAEHTOM, BaBHCAMEM OT COOTHOMEGHAA MO [
6anaHCOBO CTOMMOCTHIO DPOHSBOACTBEHHHX (OHIOB H BAJO
BOX mpogykndm aroi orpacnd. Mmade roBops, B geiicTByIo
HHUX TeHaX YYATHBAETCA, KaK OPABHIO, CpPedHeOTpacieBas
$oHz0eMKOCTD, 2 He Te POHAH, KOTODHE NeHCTBATENLHO CBA
8aHH € NIPOM3BOACTBOM [AHHOTO HB[EIHA.

Eme ogao yupomenee (MH 0 HeM y:Ke yOOMAHAJH BHINIE
COCTOHT B TOM, 9TO BMECTO ONEHKH dKOHOMHIecKOH addex
TEHBHOCTH ()OHIOB, HBMEpeHHOH NPOKATHOH OMEHKOH, B fei
CTByIOmMYyI0 mNeHy Bxomdr OanamcoBag croEMOCTH (OHIOX
910 ynpomeHHe, KOHEYIHO, Orpy6aser neHCTBATENBHES DK(
HOMHYECKHe 8aBHCHMOCTH, HO B PeaJbHOH X08AKCTBOHHON
OpaKTAKe OYeHb CJOKHO PealH80BATh TeoperddecKkH 6es;
OpedEnle onpepgenendsa. Jlaxe HaMepenHe ceGecToEMOCT!
KOTOpas ABigerca 0oxee NpocTod KareropHed, H TO BHIBHIBAI
HeMalke saTpyfHenmsa. Begp Ha OpeANpPHATHHA DPOH3BONH
¢, KaK OpaBHI0, He OJHO, a MHOKECTBO DPAa3HBIX HBNENH
H B KaIbKYNANHAX 9THX HSNEJHH AMEIOTCHA TAK HasHBaeMI
KoTnoBHe crarpd (o6menexoBnie, o0MmesaBoACcKAe pacxor
aMoprHsamdsi H ap.), PaKTHYeCKHE® BaTPaTHl IO KOTOPHM -
NAHHO® HB[eJIHe HEM3BECTHH H NOTOMY OHH pPacHpefeisioT
yCIOBHO, HanmpEMep, NPONOPOHOHANBHO sarparaM pabode
ppeMenn Ho ecidm cymecTBYWT 8aTpyNHEHHsA € pacmper
lNeHdeM TeKymHx sarpar (oupenensiomdx cebecromMocT
TO, 49T0 T'OBODHTHL O TEX CJOKHOCTAX, KOTODHE BO3HHKA
npHE pacnpenenenun GonRAOBEIX sarpar!?

Ceropnusimnasa xo3AMCTBOHHAsA  OPaKTHKa He obOiap:
HE MeTOaMH HCYACHOHHS (OHI0EMKOCTH KOHKPOTHLIX H3,
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anid, HA cmoco6aMm pacdera NPOKATHHIX ONEHOK ® COOTBET-
CTBEHHO BOBMOKHOCTBIO nuddepeEmmpoBanHoro yiera ¢om-
OOBHX cocraBasomux. (OTIacTH 9TO CBABAHO, NO-BAXEMOMY,
C TeM, 910 Ce6eCTOMMOCTh NPONYKOHEE H3YyJaeTcsi SKOHOMH-
CTaMH Y)Xe MHOTH® [eCATHIETHA, a Bompoc o6 ydere dormoB
B MeHe NOCTaBlNeH NWMb HegaBHO). HekoTopre mpakTmaeckHe
BOSMOKHOCTH [/ fl ACYACACHAA NPOKATHHX ONOHOK H YTOYHEHHASA
TI6H OTKPHBaeT moaydawmee Bce Gonbmee pacnpocTpaHeHHe
IOCTPOPHEE® ONTHMANBHHX IJIAHOB DPASBHTHA OTPACHH HT, 1.

HecMmoTpsa Ha TO 9ro CTPYKTypa OPEMEHAGMHX HHHE NER
JOBONBHO CHIBHO OTIAHIAETCA OT TOH, IOKA eme TeopeTHde-
CKOi WX CTPYKTYpPH, KOTOpas BHTEKAaeT H3 aHANHSa ONTH-
ManbHOH MONENH, PesyAbTATH MONENBHOTO aHATH3A MOTYT
HCIONBBOBATHCA KAK B KAJ9eCTBO ODHOHTAPA NPH MOHCKAX
IPaBUABHEIX MeTONOB H NyTedl mOCTPOSHEA IeH, TAK H OpH
YTOYHOHEH NMEHOBHX pacieToB. Takoe YTOYHEHHe, HamphMep,
ABNAETCA 096Hb HY;KHHM QOAA TOro, Iro0n y4eCTh B TEHO
nebunETHOCT, Oponykmun. Hak DpaBEAO, eCNH KaKHe-TO
TIPOHSBONCTBEHHLEI® MONMHEOCTH HENOCTATOYHH, NPONYKIHAA,
BHOYCKaeMasa Ha HAX, HedHOETHA,

HexoTopoe ocnaGnenme nocnencTBhii nedEnaTa XOCTATAET-
Cf NOBHIIGHHEM NEH, KOTOPO® OTPAHEYHBAET COPOC (B MOHA-
THAX TEOPHH ONTHMAIHHOTO NJAHHDOBAHHSA, IOBHIMICHHEE
B TOM CMHICNIe, HAIPAMEp, 9T0 YCTAHABNHBAETCA ONeHKa Gonee
BHICOKAasi, 96M Ta, KOTOpas HCUYMCIeHa Ha OCHOBe yuera $omH-
noeMKocTH n0 06memy HopMarHBY). Takas saBHMenHas meHA
(omeHKa), X0TA H ABNAEGTICA BPEMEHHOU Mepoil, [OBONBHO CY-
MECTBeHHO CKashBaerca Ha dPPeKTHBHOCTE NPOHBBOACTBA
eToii npopykumd. Baxuo nomuepkuyTh sddexTHBHOCTH DO-
no6HOli MepH HMeHHO i MPOHSBONHUTENEH, a HE [iA HOTpe-
6uteneit medpmmurHOH nponykmmd. Y morpebHTensa sra upo-
OYKOEA COCTaBAseT HeGONBMYIO NONI0 ero 3aTpaT W €CAH OHA
sdbdexraBHa pnsA Hero, T0 OH Gyner mpmobperaTs ee HEB3H-
pas Ha mepensaTy; HPOH3BONHTENb Ke NOJYJIaeT CYmecTBeH-
HH OPHPOCT [O0XOna OT BHOYCKa sTHX msuenmii m Gyner
SAaMHTOPECOBAH B yBeNHICHHW ee BHOycKa. Hamnyumee co-
OTHOIIEHHE MEKNY CTeNeHbI0 NePHMATHOCTH H3[eIHA H €ro
NeHOM Ha KaXOHi DepHON MOKeT NOCTHraThbCAd Ha OCHOBE
aHaE3a onTEManbHOH Momendm. OHa gaeT OpHEHTHpH, KO-
TOPH® [1a3K6 OPH OTCYTCTBNH TOYHHIX PacieToB, a TONBKO C IO-
MOMpbI0 NPAGNMKEHHHX  HCUACACHHH HIH BKCIEPTHHX
ONMEHOK HO3BOAAIOT 00ecmeumBaTh (0ee MONHOE COOTBETCTBHO
pearbHHX [EeH HX HayIHO OGOCHOBAMHEIM BHAUGHHSAM W TeM
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no6mBaThcA Aywmero BHOONHEHAs mNeHaME nx QyHkouft,

PaccmoTpnM eme OXHY OCOGEHHOCTH MOMead, KOTOpas
IpenCcTaBAAET NPAKTAYECKYIO MeHHOCTh. T0, 9T0 OMEHKHA ycTa-
HAaBIHBAKTCA HA OCHOBEe NPHPOCTHHX (mEddepeHmAan bHEIX)
8aTpaT, & HO OO CPENHAM 3aTpaTaM, KaK HeHCTBYIOMHe I[6HH,
MMEeT He TONBKO TeOPeTHIEeCKOe BHATOHHE.

C TOYKH BpeHHs HAPOKHOTO X03AHCTBA MOMKET B PANS CAY-
9a0B OKA8aThCA NONEBHHM, 9TOOH B OTHENBHHX OTpaciAX
JelicTBylom@e NEHW GasEpoBaddch Ha mAdPepeHmEANBHEX
saTparax. Jro, OpaBia, BHECET HOKOTOPHE HAPYMEHAA B 6[d-
HOOOpasHHI MOPARKOK HeHO0OPA80BAHHEA H X03pacyeT, HO HX
onpaBruBaeT aPPeKT, NONYIAeMHA HaPOZHHM Xo08HiCTBOM.

BrickasanHoe ToNokeHHe HMEET SHAYEHHE HpekHe BCETO
Ias ycTaHoBNeHAA TapHdoB (IeH) MEepPeBOBOK HA KeJNEeSHONO-
POKHOM TpaHCUOPTe. 3EeCh IPAPOCTHHS TOKYIHe I GOHTOBHE
8aTPATH MOTYT OHITH B HOCKOJBKO Pas HAKe CPeHHEX B3aTPAaT.
9To CBASAHO C TeM, UTO HA KENESHHX JOPOrax CymeCcTBYIOT
IBa BANA 8aTPAT -~ 3aBHCHMHE (TONNHBO, HSHOC MONBHKHOTO
cocraBa H T. [.) H HesaBHCHMEe (HaOPHEMEp, COXEP/KAHHE
yTeil) 0T pasMepOB [BHKeHHA, OPHYEM [0Js NepPBOTO BHAA
‘BaTpaT TOro ’Ke HmOPAXKAa, YTO H KoAA BaTrparT BTOPOTo BHAA.
IlosToMy TapH(H, B HACTOAMeEe BPeMsd HCUMCIoHHHE Ha 6ase
CpeHAX 8arpar, CHJABHO BaBHIeHH. llepeBox pacdera jxe-
MTeBHONOPOKHKX TapadoB Ha 6asy mmddepeHMEANBHHX Ba-
Tpar NOHHSHA OH HX BeJHYMHY H N08BONHA O mpuGIASATH
pasmep TapddoB K peaNbHHM HAPOZHOX0BANCTBOHHHM HS-
nepskkaM. A ar0 B CBOIO odYepelb CHOCOGCTBOBANO OH
ROHIEGHTPANAHE NPOHSBOACTBA, MHPOKOMY .HCHOJAB30BAHHIO
HaHGonee »PPEKTHBHKX NPAPORHHX GoraTcTB, Jydmeil cme-
OEaNAsSaN¥Hd H OPOBeIeHHI0 PANA NPOrPECCHBHLIX dKOHOMHYIE-
CKAX MePONPHATHN, NOBHMAKWMHAX >PPeKTABHOCTH 0OMECT-
BeHHOT'0 IPOHSBOMCTBA.

Eme Gonbmee smazendme @EMeeT yieT muddepeHmAalbHEIX
8aTpaT NOPH VCTAHOBIEHHA @NOH HA OPORYKIHI0O MAIIH-
HOCTPOGHHA H NpHA6OPOCTPOSHHA, 0C0GeHHO COpHiHOTO. 3TECE
HepelKo BATPATH Ha KONONHHTONBHKIE pKBeMIJIAD CePHH OKa-
SHBAIOTCA BABoe HE)Ke CPeJHHX B8arpar. YdeT aToro moio-
JKeHHfA NpPHBea 6K K CANBHOMY CHHKEHHIO OeH Ha 060PyHO-
BaHHe H, BePOATHO, K SHAYATENBHOMY YBeJHYEHHIO €T BH:
nycka. B pesyabrare COKpaTHIHCH GH CPOKH 8aMEHH CTA POT(
obopynoBands ma Gonee apdeKTABHOE, DKOHOMHIECKH NIpa
BHNBHO® PACHPENEeNANHACH Ol KAIMATANBHHE BIOKOHHAE MK}
ofopyZoBaHHeM H CTPOHTENBCTBOM, COKparmiacs O oOber



pabor mo pemonTy oGopynoBammsa, Goltee 06ocHOBaHHO pe-
manuch OH BONPOCH, CBA3AHHKE C 9KOHOMHIOCKAM PAaCIeTOM
addeKTa TeXHHYIECKOTO HIPOrpecca B IEJOM.

PaceMoTperre npobieMn TeH ¢ NDO3EOuil JRMHEHHO-IPO-
TrPaMMHOIl MOJeJM IO3BOJAET OTBOTATH €M@ HA OfWH, dTpes-
BHYallHO BakKHHI BOOPOC! 9TO ABAAETCHA PeMAMUM B MEHO-
006pa30BaHAY — NPOU3BOACTBO HMJIM NOTpeGieHMO, OPOA3BOL:
CTBEHHE® 3aTPATH HJW NOTPeGHTeNLHHE KadecTBa TOBaPOB?

C onmEO# CTOPOHH, apalW3 MOReNA OPHBOAHMT K BHIBOAY,
9TO NEHA BHPA’KAETCA 9Yepe3 ONeHKH WHIPeAWeHTOB, 3aTpa-
9ABAGMKX OPA OPOM3BOACTBE AaHHOT'O HPONYKTa, T. €. OLpe-
AenseTcd HWCXOAA W3 NPOM3BOACTBOHHOr0 cmocofa, MCIOJb-
8yeMOro B ONTAMAJBHOM IiaHe. [Ipam aToM mOAX0Ae KaKeTes,
9T0 AJNA TeHH WMEeKT 3HAYeHAEe TOJHKO NPOWSBOACTBEHHHIE
cnocobu, yclopEa npomsBopcTBa. ONHAKO K OTBETY HA
BOOPOC MOYKHO HONOHTA u ¢ Apyroii cropomn. Hanpmmep,
BHIIe YK€ YKa3hBAJOCh, 9TO OPHW yBeJHYOHHH NOTPeGHOCTH
B JaHHOM NPOAYKTE ONeHKAa OOMYHO pacTeTr, a8 3T0 03HAYAET,
9T0 Ha OPHY BiHsAeT pocT norpe6roctm. O TOM ke TOBOPHT H
APYroe NOJOKEHHE -— COTJIACHO MOAeNH, eCJIH JaHHKN mpo-
AYKT DONY9aeTcs] CHCTeMATHYOCKH B M3JHIOIKe, TO er0 OIeH-
Ka MOKeT OKAa3aThCA HYJOBOH.

Ananm3 MofeNH ONTAMAJBHOTrO IVIAHAPOBAHAA HO3BOJAET
8aKJI09ATH, 970 npobrema meHo0o6pa30BaHHA EMEET ABE CTO-
poen. Ho aTor BHBOX HE NpefCTaBAAETCH HEOKHANAHHKIM,
Benp maxke sgpaBuii CMEICH NONCKA3KBAGT, YTO €CAH HA TO~
Bap A sarpadeno Goibme TPyda, 9ed Ha ToBap 5, TO TeHA
A nomxHa OHTH BHIme 0eHH 5} Hoecim A - »T0 TOHHA HH3-
KOKaJopu#iHoro yrasg, a 5 — TOHHAa BHCOKOKAJOPHIHOIO
yras, to meHa A poskHa 6mTh Emxe NeEn 5. Kak e mon-
YKHBI CO9€TATHCA B IIOHE 006 3TH CTOPOHH, KAaK OHH COrJIacyloT-
¢ APYT ¢ ApyroM? ITo BOOPOCH, Ha KOTOPHE KOJIKHA OTBe-
9aTh 9KOHOMMYECKAA HayKa.

Ananus nuHEHHO-OPOrpaMMHOM MOJeJH HOKA3HBAET, 9TO
MEKILYy 9THEMH (QaKTOPAMH, ONPEAENAIAMA TEeHY, HET HPo-
THBOPEYNs] W B HPOmecce IeHO06PAa30BAHHMA NOIKHK YIUTH-
BATBCA W YCJOBHA NPOU3BOACTBA, W YCJIOBHES NOTpeOiIeHEA,
O 3aTPaTH, ¥ NOTPEOHTENBHLEe CBOMcTBA. JleHCTBATENBHO, €¢I
COCTABIAETCA ONTAMAJNBHHA MM XOTA OH pAamUOHAJNBHBIK
INaH SKOHOMHYOCKOH CHCTEMH, TO OH MOJIKeH BKIKYATH KaK
HCOONB30BAHNE NPOHM3BOACTBOHHKX PECYPCOB, TAK W yHOBIE-
TBOpPeHHe mOTpPeGHOCTeH 06mecTBa W 6ro WIGHOB; B HEM yud-
THBAIOTCA ¥ HPOUBBOJCTBOHHHE BO3MOKHOCTH, W CBOMCTB
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OPONYKTOB, CKAa’KeM, BaMeHAeMOCTb ONHHX NPOAYKTOB ApYy-
ramMd, BX 9PPeKTHBHOCTD X T. A. ECTeCTBeHHO, 4TO IeHH TAa-
KOro NNaHa ONPeleNAl0TCA H YCIOBHAMH NPOH3BOACTBA H
ycnoBHaME noTpebnaenda. Todusee, OmeHKH, mNONyuaeMule
OPH pelleHHH IBOMCTBeHHOH 3aJladd, ONpefeldAOTCA H3 CH-
CTeMHl COOTHOIIEHHH, CBABKHBAIOIIAX H PECYPCH H DPOLYKTH,
HMeHHO ypaBHeHHi, BHpa’KalOI[UX ONPABJAHHOCTH CLHOCOGOB,
HCOONbL8YeMHX B ONTHMANBHOM IIaHe. Y PABHeHHA STOH
CHCTEMH CTDOATCA HA JAHHHX O NIPOH3BOJCTBe H HOTpebie-
HOH OPONYKIHH, OPHYeM B HAX HaPAAY ¢ NPOA3BOJCTBe HHRIMA
CIHocOGAMH y9ACTBYIOT H CHOCOOH 8aMeHH NPOAYKIHE DPH
noTpe6NeHAE H T. [

Ho mer 218 81ech npoTHBOPEURmA ¢ HBBECTHHM NONOKEeHASM
Teopdm TpydoBoil crommocTr K. Mapkea, cornacHo koTopomy
OCHOBOU [gH CAYKHT CTOEMOCTH, T. €. OOMECTBeHHO HeoGXo-
maMme satpatrit TpyAa? [lo mamemy MHeHHIO, OGIIECTBEHHO
Ho06XO0AMbIe BATPATH CHHTe3HPYIOT B ceGe HE CTONBKO AKTH-
96CKYI0 BeIHYARY 8AaTPAT, CKOJBKO HX 00UIeCTBeHHO ONPABIAH-~
HH ypoBesb, lloscwEM 8ro nonoxendme. Hampmmep, npm
pocTe, HOTPeGHOCTHE B HEKOTOPOM NDPOJAYRTe MOTYT BO3pAaC-
TaTh H OGIeCTBeHHO HEOGXOAWMHIe BATPATH HA €r0 NPOHS-
BoAcTBO. JleficTBATONbHO, GONBIIAA MOTPeGHOCTH B LPOAYKTe
BacTaBiAAeT BHOYCKATh 6I0 B GONbIIEM KOJH4eCTBe, BOBIEKATh
B NPOH3BOJCTBO STOT0 HNPOAYKTA HEKOTOPHe NPeINPHATHA,
HOKOTOpHe COnOCOOH, CBA3aHHHE ¢ GONBIIAME  saTpaTaMHb,
WMeHHO STHMH BaTparaMH H ONpefleliAeTcA LeHA B MOJeNH
OOTHMANBHOrO MmAAHEPOBamEA. Hak BEAEM, OHA NONHOCTHIO
coraacyercsi ¢ TeopHedi TPyAOBOH CTOHMOCTH.

B saknioueHHe Bompoca 06 ONTOBHX I@HAX CIefyeT CKa-
8aTh, 9TO OnpefeloeHde HX HE CBOAHMTCH TOABKO K Ipomeccy
YJCTAHOBNGHAA [EH NAAHAPywmuME opranamd. I[lemooGpa-
80BaHHe — pealbHHH KHSHOHHHH IPOImecC COMAANHCTATO-
©Koli SKOHOMWKH, OH OCHOBAH HAa HHEPOpMALNUH, NpeAcCTABIfAE-
Mol mpomsBOXHTONAMHA H IOTPeOHTENsAMH, OH BABHCHT OT HX
JelicTBHA H BAHsAer HA HX HHETepec. IloaToMy odenb BaKkHO,
9T06H H moTpebuTenHE OHIP AKTHBHHIME yYaCTHAKAMH yCTa-
HOBJI¢HHA IeH, 9TOOH OHF CAMF CTPeMHIHCH K NPABHIBHOMY
HX HABHAYEHHUIO0 U CBOEBPeMeHHOMY H3MeHEHHIO. Takasa sama-
TePeCOBAHHOCTD, €CTeCTBeHHO, ONpPelleliAeTCA He TOABKO IeHo-
o0pasoBanHeM, HO @ XOSAHCTBeHHHM pAacIeTOM H 9KO-
HOMHIECKAM CTUMYJAEDOBAHUEM, U HayIno O0OOCHOBAHHKIM
ON3aHEPOBaHHeM — BCell CHCTEMOM X03AHCTBeHHLIX HOPM, B KO-
TOPHX pealdsylolcd DKOHOMUYeCKHe BAKOHH CONHEANM3MA.
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Hapsany ¢ onToBuME neHAMH, 0 KOTOPHM COBePIAOTCH
PacdeTH MeKAY TOCYAAPCTBeHHHMHU YYPEIKACHUAMH H IPOI-
OPAATHAMEA, AMEIOTCH POSHHYLKE IEHL, 10 KOTOPHM TOBapH
nprobpeTaloTcss HaceneHHeM AAA JHIHOTO noTpeONeHHA.
PosHEYANE IEHH BO MHOTHX ClydYaAX CYILECTBOHHO OTAHYA-
I0TCA OT ONTOBHX H IO YPOBHIO, H 0 COOTHOMEHHAM. TaKoe
MOJI0KeHHE JOCTATOUHO ONPABJAHHO, TAK KAK POSHHYHKE MEHH
HMEIOT CymecTBeHHO Zpyrue QyHKOHH, 9eM onToBne. Homed-
HO, ONTOBag IEHA, OTPAMKAOmMAas YPOBeHb O0MECTBeHHEIX
8aTpar, CBASAHHHX C NPOHBBOJCTBOM [AHHOH OPOAYKIWH,
EMeeT 3HAUeHHe H IPH YCTAHOBJIeHHH DOSHHYHOH IEHH, HO
onToBas IeHA ABIAETCA 84eCh JHIIb OfHOH H3 KOMIOHEHT.

Jeno B TOM, 9T0 COOTHOLI@HAE POSHAYHHX IEH OKASHBAET
CYMeCTBeHHO® BIHAHEAEG HA CTPYKTYPY HOTpPe6IeHHAA, HIOCKONb-
Ky Raauil norpe6uWTenb NPHOGPETAeT NPOAMETH NOTPeO-
NeHHEA B COOTBETCTBHH CO CBOHMH BKyCaMH, NJATe;KHHEM
0anamcoM H C y4eTOM HX IeHH H HandudA. Tak Kak paa o0-
MEecTBa COBCEM HE (Ge3PasNHIHa CKIANKBAIOMAACH CTPYKTypa
norpeGleHdAs, TO OHO HCHOAb3yeT NNAHHDPOBAHHE BHIIYCKA
TOBADOB H COOTHOIIEHHe IeH IS YCTAHOBIeHHA HamGolee
6naronpUATHOH CTPYKTYpPH moTpeGnends Ilpm atom posHmd-
HbE@ IeHH JOMKHN 006CIeYHBATH COTNACOBAHHE COpOCAa C Ha-
JHYHKEM NPOHBBOACTBOM ToBapoB. Hakomenm, oOHH [oMMKHK
cnocoGCTBOBATh PEMEHHI0 BANAYM MOOCHIHBANAH CPOJCTB HA-
CelleHHsA, a AMGHHO: CyMMa IleH TOBapHOM MacCH, KoTOpas Mo-
3HeT GHTHh Pealu3oBaHA, NOJNKHA HAXONHATHCHA B PABHOBOCHH C
NNATe;KAKMHA CPeICTBAaMH HACENeHHA — BapnjaToi m Apy-
THMH [OXOfAMH.

B coorBeTCTBHE ¢ STHM, ©CIH ONTOBAA IEHA HCHOJb3YeTCA
B KadecTBe 0a8H POSHHTHOHU MEHH, TO PACXO:KIEHHA MEXKIY
vakoii Gasoit W camoii posHWYHOI HeHO# (8a cdYer Hajora ¢
060poTa, NOBHMEHHOH pPeHTaGENBHOCTH H Jp.) MOTYT OHTH
JANEOKO HEONWHAKOBHIMH [ pasHHX IPynOo ToBapoB, HAn-
paMep OpeaMeTOB NepBod HEOOXONEMOCTH, NPEIMETOB
POCKOMH, HEKeNaTeJbHHX NPegMeTOB morpeGiaenns (Bomka,
TaGaK) @ MoKeT Ja’ke OTKIOHATHCA B CTOPOHY NOHHKOHUA
0 CPaBHEHHI0 C ONTOBOH NEHOH IasA 0c000 KenareldbHHX
¢ oOMEeCTBeHHOH TOYKH BpeHHA TOBAPOB H ycayr (perckas
ofle’K/1a, OOMECTBeHHOe NHTAHH® B MKOAAX, COOPTHBHMIMA
HHBeHTaph, MaccoBas OOMECTBOHHO-IOIATAYECKAs JATEPATY-
pa, OpeAMeTH CaHATADHH, NEKAPCTBAa, HEKOTOPHE BHAH 06-
MEeCTBeHHOT0 TPAHCHOPTA). ITH OTKJIOHEHHA MOI'YT GWTH Pas-
JHYHLIMA Jla’Ke I PABHKHX TOBApOB OLHOH W TOH K6 IDYOMKL,



HANpPHUMeED, B 3aBUCAMOCTH OT dJACTHIHOCTH cupoca (M. ra. V,
§ 2). las tomapos, obraparomux Golbmedl 37aCTHIHOCTBI,
OpPH BO3MOKHOCTH YBEJHWIEHWS WX HPOM3BOACTBA MOKeT OHTH
ycraHoBJNema Gonee HH3KAA IeHA, TAK KAK 9TO YBEJWIHT
CHOpPOC, PasMep AOXONA W Jydmle YAOBJIETBOPAT morTpebHOCTH
Hacexendss Hao6opor, mias ToBapa ®u3 TOH e TPYONH,
obragaroilero HeaHAYUTENbHOH 3NIACTHIHOCTBIO, MOKeT OHTH
YCTAHOBIGH . HECKOJNBKO 6oliee BRICOKHWEA YDoBeHb IEHH,
TAK KAaK pro He oTpasWrcsad Ha o6beMe YHOBJIETBODEHHSA
HoTpebHOCTE W B TO 3Ke BpeMsA [acT AOHOJHHATENbHHR
HoXop.

TaxkmMm o6pasoM, ompepjeneHHme pallHOHAJNBHOM CHCTEMH
POSHHYHHX peH OpeAcTaBiaser ocobyro sapgady, Koropas
TpebyeT camMocToATENBHOTO AHAJNHMAA W CHeNAANBHWX ONTHMHE-
8amUEOHHNX Mopmenell, CBOEX KDHTEPHEB ONTAMAJBHOCTH.

Jlmmefino-nporpaMMENEe MOJENH ONTHMAJBHOTO NJAHH-
POBAHHA Ho3BOAAKT HAWTH HOBHE NONXOAH K AHAJHA3Y eme
OfHOM BaMHoll mpobIEMH COMUANHCTHUSCKOH DKOHOMHKH —
OpoONeME couemaHnus YeHMPAAUI0EARHRT U OeyeHmpaauso-
BAHHBZ Memodo8 YnpasieHus ZIO3AUCMBEHHEMU NDOYELCCAMU.
W Gea BcAxofi maykm fAcHO, 9r0, HanpuMep, 3aKa3 H peand-
sanua YHAXanbEWX TypOumE aasa Ycre-Hnmmcroin I'9C — aro
dyEKRIUA NeHTPaNHU30BAHHOTO OJAHAPOBAHHUA, 4 HE DOSHHY-
HOUl TOPTOBjm m, HAoGopOT, HENb3A MIAHHPOBATH HB MEHTPA
obenn B PeécropaHe mo mpeABAPHTENBHRIM 3aKa3aM Ha TOAH
Brepeq, A HYMKHO OPEfOCTABATH HPENUPHATAAM OOMECTBEH-
HOTO NHTARYA ¢ Y9eTOM BKYCOB HOTPeOHMTENs, HON BKOHOMH-
MeCKAM KOHTDOZEeM X03AMCTBEHHOT'O pacuera CAMHM DAasHO-
06pasuTh cpoe meran. Ho, ecam me rOBOPHTH O TAKOT0 DOAAa
¥paiamx Clygasax, TO AAaJEeKo He BCEerjga sfCHO, Kakume MeToAhl
yupaBlieHus (uam coYeTAHHA HMX), B Kaxkoil mmenHo cdepe
panyT Hambonbmmit addexr.

Ha oepsmii B3TA A KaKeTcs, 9T0 B ONTUMANBbHOH Mojenn
mpo6aeMH ogo6Horo pofia He BOZHEKAIT. 3/eCh 0JHO3HATHO
ounpepensielcs (@@ 3afaercsa) HoTpeGHOCTh, ycTanaBIHBAIOT-
¢ CcooTBelcTRylOmUe eii oGbeMbl mpomW3BOACTBA, obecmedn-
Bapmue clanancmposannoe cHaGKeHHE, CTPOATCH COINACO-
BaHHHE C LJIaHOM OMEeHKH, ABJsglomumecs 0aszoll sKoHOMHIE-
cKEX pemeupmit. [IpmEsATHe DNAHOBWX W X03ANHCTBEHHEX pe-
INeHAldl HOJKpensisAercs B MOAEIH CHCTEMOH BdKOHOMHYECKHX
PH9aroB, KoTopHe o6ecHeIWBAIOT TAKOE IOJNOKeHHE, 9TO BCEe
PpanaoHANbioe 0Ka3hIBAGTCH SKOHOMAIECKH BHIOfHHM. B yc-
JIOBHAX HACANMB3APOBAHHON 9KOHOMUKH, KOTOPYI ODNHCHIBAET
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JHHEHHO-IPOTPAMMHEAA MOfeNb, 9Ta CHCTeMAa DKOHOMHIECKHX
pHYaros MoAKpemAeT W NJaHOBOe yIpAaBIeHHe, HO, KAK yiKe
0TMedaJloch, COOCTBeHHO, He ABJAeTcA HeobXoammoii, OgEako
OHA Upe3BHYANHO BaMKHA MJIA NOHAMAHWA OPAHOMOOB YOPAB-
JeHHA HPONeCCaMM, HPOMCXONAMEME B PeaJbHOM HADOJHOM
XoasiicTse. )

B peanbmoM xoszsiicTBe moTpeGHOCTH, B YACTHOCTH MO-
TpebHOCTH B mpegMeTax moTpebJeHHs, He MOTYT OHTH TOYHO
ompeesNeHN 3apaHee, a TAKXKe He MOTYT OHTb HOJHOCTHIO
BHABJGHH W YYTeHH B [JIAHE BCE NPOHM3BOACTBEHHKE BO3MOM-
HOCTH, BHOoJHeHme MIAHOBHX [OKA3aTeJedl M MHOCTABOK
0o cHaGKeHHIO, KAK OPABHIO, OTKJIOHAETCH OT 3afaHHRX
sgadennii. IlosToMy B yupaBsieHHUE pealbHOH DKOHOMHKOMN mC-
HOJIb3YETCA He TOJbKO MEHTPAIH30BAHHOS NJIAHWPOBAHMAE, HO
O B3aOMHO COTJIACOBAHHAA C TAKAM IJIAHADOBAHOEM CHCTEMA
9KOHOMAUECKHX DHYATOB W MAaTepHAJbHOM 3aWHTePECOBAH-
HOCTA OpOW3BORHMTeJNed W moTpebmreneidl, mpefmoJaraomas
H3BECTHOE CAMOJeiCTBHEe X03AWCTBeHHNX sfAdeeK (MHANMAATH-
Ba OpPeUpHATHH W oO0befHHEHHH B mpepeiax, AONYCTAMHEX
IJIaHOM)., JTA CHCTeMa HePejKO HABKHBAETCA DHHKOM, XOTH
O0YeBHIHO, 9TO OHA O9eHb AAJEKA OT TOTO, 9T0 HOHAMAETCH
OO PHHKOM B KANHMTAJIACTAYECKOH DKOHOMHKE.

Taxoli MeXaHH3M HpeKHe BCero HMCHOJb3YETCH NPH HpO-
AasKke OpeAMETOB moTpebieHnsa HaCeJIeHHIO, TAe OH COBEPIMEHHO
Heo6XoAMM, MOKHO CKA3aTh, IPEAYCMOTPEH CAMAM YCTPOMHCT-
BoM obmectsa. OgHAKO W UDH pealdm3andd CPEACTB NPOH3-
BOACTBA C DOMONBIO HTOT0 MEXAHH3MAa BO MHOTHX CJydasX
yraercda GoJsiee mpaBHIBHO ONDefeduTbh 0o6LEM BHIOYCKA H
YPOBHH IieH HPOHM3BOAMMHIX ToBapoB, RoOWrbcA cOamaHCcH-
POBAHHOCTH CHPOCA W HPEMJIOKeHHA, BO3NEHCTBYA HA MOTpe-
6uTesad ¢ NOMOIMIbIO TEHHI.

B pape cayiaes gepes meHY MoKHO 3dPeKTUBHO BO3JeH-
CTBOBATh W HA OPOH3BOA@TENd. [oBHIIEHMEM OEHH, TeM, 4TO
NAaHHOe WBfe]de HeJaeTCAd oCoOeHHO PeHTA0eldbHBIM, MOMKHO
BoGATHCA OT mOCTABIAKA, 9T0 UM GYAYT BCKDHTH Te BO3MOMK-
HOCTH, PECYPCH ero HPOHM3BOACTBA, KOToDHe Oe3 9Toro, cBep-
Xy, OyTeM agMEHHCTPATHBHEX METONOB OLIN0 OB TPYAHO BH-
ABATL W 3aCTABATH AeHcTBoBaTh. 1lo pAAY OPOAYKTOB mpo-
MHILIEHHOT0 Ha3HA9eHWA, HanpmMep Hedrempopyxram, GoH-
AUpoBaHWe CHAOKEHASA OKABHBAETCA, KAK HOKA3AJ DKCOEePH-
MeHT, OpOBefeHHHHA B pAge obiaacredl, MeHee 5PPeKTHBHHIM,
9eM ONTOBAA TOPLoBJA B COOTBETCTBHH C BAMPOCAMH HOTpe-
6ureneii.
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Boasmyto poas urpaer npasmibHO® pacHpeielionme «ob
JacTed BINAHAAY» MEXKLY MeXaHA3MAMHA HKOHOMHIOCKOT(
YOpaBJeHHA — IUIAHOBHIM MEXAaHA3MOM H 9HKOHOMHYECKHW
PeryJIMpOBaHHEM, COYETANMAMCA ¢ (aMOfeHCTBHEM H MaTe
PHAJILHOH 3aHHTEPECOBAHHOCTHIO.

Ilnam caexyer cumTaTh IIaBHBIM CPEACTBOM YIPABJIGHHS
B CONUAJHCTAIOCKOH HKOHOMHKe, OCHOBHAsA cdepa ero mnei-
CTBHA TaM, Te MOJHee COOMIONAKTCA MONeJLHHE YCJIOBHSA
I7e MEl EMEeM JIeJI0 ¢ MAaCCOBHIM IDOM3BOJCTBOM, YCTAHOBHB-
MAMACA AIH HAYIHO ONpPeJeJsAeMEIMA HODMAaTHBAMH 3aTpar,
JOCTATOYHO TOYHOH M 0GBeKTHBHOM mHPODPManuei, sfderTaB-
HEM KoHTpojeM. O6aacTh caMOfeHCTBHMA: OTKJIOHEHHS, He-
OIIpefieeHHOCTh, HAJHIHe BO3MOKHOCTeH, KOTODPEE He MOTYT
OHTH BEIABJIEHEI, ONMCAHE H STATOHA3HPOBAHE IOCTATOYHO
TOYHO H 0OBEKTHBHO.

CaMopeficTBHe M HKOHOMHYECKHe pEYATH YCIENIHO IOJ-
KPeILIAT, NONOJHAT miagupoBaHme. Hexbss, Kak 310 Je-
JaId HOKOTOPHI® YKOHOMHUCTEI, I@PEOIeHABATh 3PeKTABHOCTD
PHHOYHOTO MeXaHM3MAa, AYMAaTh, 9TO OH CIHOCOOEH CTaTh Ca-
MOCTOATeNBHEIM CPeNCTBOM ympasiemusa. Hajmo moMHHETL o
TOM, 4YTO pealdm3ands (YHKOAA DTOr0 MeXAHH3MAa CBA3aHA
¢ GoabmaMu moTepsaMu, TpeGyer mamTeiibHOTO BpeMerd. Oco-
GeHHO Man03(PeKTABEH MeXaHA3M PHHKA NPH DEIIeHAH Iep-
CHeKTHBHEIX BOIPOCOB PasBATHA Xo03sdiicTBa. HeBoaMokHOCTH
BOGPOKAYECTBOHHKIX NPOTHO30B IPH NPHHEATHE HHIABALYANb-
HEIX penieHA#, HeoGPaTHMOCTL HTHX pemIeHM# (TaKk Kak 0Cy-
IMeCTBJIGHHEe KAIATANOBJIOKOHHAs, OKA3aBIIAECH H3JIHIIHH-
MH, He MOTYT GHITbH HCHOAB30BAHE B APYrod obxactm) ne-
JIAI0T 3TOT MeXaHM3M HermbkmM ®H HesPdexTmBEEIM. He yam-
BHTOJABHO, UTO [aKe B KANATANACTHIECKAX CTPAaHAX BOIPOCH
IIePCHOeKTABHOTO PA3BHTHSA PEIIAKTCA B 3HAYATENLHOH Mepe
He ¢ IOMOIIBI0 MOXaHA3MAa KOHKYPEHIHHA, a MOCPeJICTBOM IJja-
HOBHIX IIPOTPAMM H [HOJTOCPOYHEIX JOTOBOPOB, XOTHA IOHAT-
HO, 9TO B YCJIOBHAX KANHTAJAA3MAa BO3MOIKHOCTH IIAHOBOTO
peryaapoBaH®s KpaiiHe orpaEmdeHHE. OTMeTEM TaKsKe, 4TO
IPAMOHEHA® B M3BECTHHIX HPeNeJaX y HAC PeIIeHHAS HeKOTO-
PHX BOOPOCOB HOPCHOKTHBHOTO DA3BATHA IYyTeM CaMofeHcT-
BH H YKOHOMHYOCKHX DHIIaroB GEIIO GE BO3MOYKHO Da3Be
JHEMb OPA YCTAHOBJEHHAA DEaNbHOH OTBETCTBOHHOCTH 3a OT-
BANEeHHEe DPe3yJbTaThH OPHHATHX JKOHOMAYECKHX DPeNIeHHH;
COBDEOMEHHBIH X03pacueT W CHCTeMa CTAMYJIAPOBAHAA 3fdex-
THBHEIM MOXaHH3MOM TAKOTO DOJa HE pACIOJaraior.

HyHO IOMEHTE TaKyKe, YTO MIAPOKOe HCIOJb30BAaHMe Ca-
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Mope#icTBASA, CTEMYJHPOBAHAA W MAaTePHAJLHOH 3aHHTEPECO-
BAaHHOCTH He BCElJ[a NPHeMJIeMO H 00 APYrod npHYRIe.
CTpeMileHHe K NOBHIMEHHIO NPHOHINE BT APYTHX NOKazaTesed
paboTH npenpHATHIA YACTO MOIKOT OCYINECTBIATHCH HEe TOJNb-
Ko Giarogaps MePONDPHATHAM, NEMCTBATEJBLHO NOBHILIAIINEM
9 JeKTHBHOCTL NPOH3BOACTBA, HO H 3a CYeT MEPONDHATHH,
TOJbKO (OpPMATBHO YIyUmAKMHUX nokasarend. Hanpmmep,
YBeJIHYOHHE I0JH «BHITOJHEIX» AJIA MaTePAAJOOMKAX A3MIEJIHHA,
3aBHIIGHAe IEH, CKa)<eM, OpPHA HHIHBHAYAJIbHBIX 3aKa3ax,
HCIO0JIb30BAHAE HamG0J6e BEHITOHLIX YIACTKOB B J0OHIBAIOIMEH
OPOMHIOUIOHHOCTHE (XAIMEAYECKASA H00HTa). 3TO BO3MOMKHO-
cTH 0CO0OHHO BOJHKHA AMOHHO TaM, IJle HOPDMATHBH H OPOYasd
mEQOPMANAA HEONPO/IEJOHHE H INe, Kazajoch Obl, Hamboee
mesecoo0pasHo HMCNOJb30BATh MOXAHA3M CaMOICUCTBHA
JleACTBATEILEO, NIAPOKOe HCITOIb30BAHKME DTOTO MeXaHH3-
Ma 9YpeBaTO ONpENEJeHHHIMH ONACHOCTAMH. UacTIYHO OHM
MOTYT OBITH YCTPAHEHH 32 CYOT COBEPILEHCTBOBAHUS CHCTOMEI
9KOHOMHYECKHX NOKA3aTeJei, HO OJHOTO 3TOro Maio. B oco-
OGOHHOCTH CKa3aHHO® OTHOCHTCS K TeM O06JacTAM, I/I€ MBI
HMeeM JIeJI0 ¢ ONHEM nocTaBmaroM Eciam, k¥ npmMmepy, ro-
POACKOH TpaHcnopT GyeT OPHeHTHPOBATHCA TOJNBKO HA HOBHI-
MeHHAe JOXOJII0CTH HJIA HA CHIKeHHe cebecTonMocTH (Ipu Gmic-
CHDOBAHHOM Tapdde), TO BHTOMHEIM IJS HEero OKaKeTcsd me-
PenoIHeHWe TPAHCIOPTA, OTKA3 OT 0GCIy)KABAHAA MAJIOHACE-
JeHHBIX W OTHAAJEHHHX DaHOHOB HJIH AX HEJOCTATOYHO® 00-
CITy)KMBAHMe, COKPAMEHHE [JIHHE MAaPIIPYTOB. JTO MOJOKe-
HE® HO MOKeT OHITL HCIPABJIEHO TOJILKO 3a CUOT YIYUMOHHS
OOBIYHBIX HKOHOMAYECKHX mOKaszareiei. Ilo-smmumoMy, Guio
6B NpPaBHIBLHEIM B KadecTBe OCHOBHOIO MmOKazaTens pPaGoTel
TaKOH OpraHM3alWd CHeJaTh caM [eHCTBHTEJLHHH YDOBOHB
o6cy/KABaHAS HaceJeHHS (NPH OLPENeJIeHHOM YDOBHE 3a-
Tpat). lloaToMy Hapsmy ¢ MaTepHaabHOH 3aMHTEPECOBAHHO-
CTBIO JIOJYKHEI OHITH YCTAHOBJIOHB MOPHI, 006CI6TABAIOMAL CO-
6J110716HE® HMHTEPECOB 06ImMEecTBa, Y6CTHOCTH, CO3HATOJIHHOCTD,
He BCOTa MaTepPHAJLHO CTAMYJIHDYeME® H KOHTDOJHDYe-
Meie. OmHO HalO 10 BO3MOKHOCTH HMCKJIIOYHTB. 9YTOOH TO,
9T0 1esieco06pPa3Ho W PA3yMHO, ORIIO HEBHTOIHHIM, HHHIMHA
CJI0BaMHA, HKOHOMHYOCKA NPECIe[0BaJOCh H KapaJloch.
TaxkuM o6paszoM, HE0OXOHAMO onpemeJuTh cPepH X03 -
cTBa W yunpaBieHAs, rae sPdeKTABHee NEHTPAJIA30BAHHOO
NJIaHAPOBAHME, a IJie — ONePATHBHO® PeryJHDPOBAHH® ¢ HC-
NONAb30BAHHOM HKOHOMHUECKHX PHYAroB W CaMOJeHCTBHA,
a Takme sPeKTHBHOe coueTaHme 3THX ABYX Hauad. llo-Bm-
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JEMOMY, HOBO3MOKHO, Na W He HYKHO pa3 W HaBcerga 3a~
paEee pa3felATh ITH cdepH neiicTBHEA. Takoe pasmeienne
IOJKHO ONPeelATHCH NPAPONOA ¢aMOro 0GBOKTa, CTeNeHLIO
COBePIIEHCTBA METOJIOB NJAHAPOBAHAA W PETYJIHPOBAHHAA HA
OCHOBe NaJbHEHIIero aHAJM3a ONBTA W NPAKTHKH.

BeITH MOMKeT, UATATENI0 NOMOMKET NOHATH CPABHEHH®
3¢PeKTABHOCTA NJIAHHPOBAHHAS M MOXAHH3Ma YKOHOMHUYECKO-
ro peryJIHpOBaHHA Takas aHaixorus. Ilycts Tpebyerca mmot-
Has yKJIajka B IPOCTPAHCTBE (BaroH, KOHT@WHED) Pa3IMINLIX
npeameToB. IIpE KPYDHEIX HIH reOMeTPHYECKH LPABWIBHEIX
npepmerax Hamboidee sdderTmBHBIM GymeT HaXOMISHM® pa-
HHOHAJBHOH YKJIAJKH ¢ IOMOWMBIO PACIETOB, IyTOM CPaBHOHASA
pa3nu4HBIX BapHaHTOR. OMHAKO NPH MEJKHX, HeNPaBHIBHOM
$OpMEBI mpesMeTax OHW Jydile yJIoxiaTcsd, e€CJIH, He npuberas
HY K KaKOM pPAacueTdM, moJoxurL HX BHAOpoC, a LOTOM
YTPACTIL.

Homeuno, Bce KOHKpeTHBIe MeTObl YNPaBJIGHAA XO03AMH-
CTBOHHEIM IPOLECCOM, BCe POATHHO BO3HHKAIOWHAE TPYIHOCTH
1 0c0GeHHOCTH HX POAIH3ANAA HO HAXONAT HENOCPO/CTBEHHOTO
OTpakeHASA B JHHEHARO-NIPOrPaMMHEIX MOMEIAX, HO, HECMO-
TpA Ha 9TO, OHM MOTYT CYmECTBeHHO NOMOYb NPH DPeIIeHHH
[OCTABJIEHHOHX NpO0JeMbl, NO3BOJAA BCKDPHTH B3aHMOOTHO-
IIeHASA W B3aMMOCBA3YW 3THX MTOIOB yNpPAaBJelHs, IPaBHJIb-
HEle IPUHIHANE MX COUETAHNA H pPamAoHAJLHEE cPepH neii-
CTBHA.

IIpesxne Bcero aHasns mMomem NOKA3EIBAET, 9TO ONTHMAJb-
HO® NJIAHAPOBAHHWe OTHIONL HE NPEAN0JaraeT NOJHOH HeH-
TpaJM3anEA SKoHoOMHAYecKuX pemenuii. Hanporms, 6i1aroxaps
TOMY, 4TO BMOCTe C ONTHMAJLHBIM HAPOJHOXO03AHCTBOHHLIM
NIAaHOM CTPOMTCA COLJAcCOBAHHAA ¢ HAM CHCTeMa IEH U ApPY-
rax o0mecTBOHHHIX CImeHOK (HOpMaTHB (OHIOOTHAYH, DPEHTA
Ha 30MJI0 H MECTODOKIGHHA NOJE3HHX HMCKONAeMEIX, HOD-
MaTHB 3QQeKTHBHOCTI KanMTAJIOBIOKEHHAHN | [IP.), BOSHAKAIT
peasybHEIe NPEJNOCHIIKA JJs TOro, 9T00H HA MEcTax NPHHH-
MAQJIHACh PeNIeHAsA, MSKCHAMAJILHO COTJACOBAHHE® ¢ HAPOLHO-
X03SACTBOHHEIMA HHTepecaMd. JTO AT IMAPOKAE BO3MOJE-
HOCTH HCIOJb30BAHHA HHAMUATHBE NPOM3BOJCTBOHHEIX KOJ-
JOKTHBOB, COOCOGCTBYME#H MOGHIA3ANAN PECYPCOB H BCKPHI-
THIO Pe3ePBOB HA MeCTax, NO3BOJIAET PACOIADHTH OpaBa OT-
OeJbHBIX XO03AHCTBEHHEIX 3BOHLEB, 00CHOUABAET YCJIOBHSA
IJIA CO3JaHAA TAKOH CHCTOMHl OMEHKA H CTHMYJIHPOBAHHA
9KOHOMHYECKOH JI@ATeILHOCTH, NPH KOTOPOH BHITOLHO® JJIsA
obmecTBa B I@JOM CTAHOBHTCS BREICOLHEIM H A KaiKOTO
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npepupuaresa. Wrage rosops, cACTeMa ONTEMAaJbLHOrO miaa-
HAPOBAHHSA CO3/1a€T TEOPETHUECKYK 0asy s PemeHHs IPo-
GueMbl cod4eTaHAA NEHTPANA30BAHHOIO YIPABJIGHAS 9HKOHO-
MHKOH C MAaTepHAaJbHOH 3aMETEPeCOBAHHOCTHIO W NIAPOKOW
HEANAATABOM IPeNUPHATAN M XO3AHCTBEHHHX 00beIUHOHHI.

Crenyer ckasaThb, 9TO B XO03AHCTBOHHOH NPAKTHKE CYIe~
CTBYIOT 06JacTH, I1e NeHTPAJTM30BAHHHE METOH YIpaBie-
HASA OKAa3HBAKTCSA NPEJOOYTHTeNbHEe JeIeHTPAaNA30BAHHBIX
METOJIOB, HO HMEIOTCA M TakWe 00JacTd XO3SACTBA, IO COOT-
HONIEHAE HTHX METO[0B IPOTABOMIOJOKHO. MHOroe B TakoM
COYETAHMH 3aBHCHT OT TOT0, HACKOJILKO HAYYHO 0GOCHOBAHHO
H COBEPIIGHHO NJIAHAPOBAHME, HACKOJLKO ONEPATHBHO M rub-
KO 0HO, KaKOBO KaueCTBO HPOrHO30B, & TAKKe CIO0KHOCTH
caMoil mIAaHOBOM 3a7a4d. 3ech MOKHO IPOBECTH HEKOTODYIO
aHAJOTrHI0 ¢ ABTOMATUIECKEM YIODAaBIGHHOM OGBOKTOM, JIBH-
JKYIAMCA B IPOCTPAHCTBE. B IPOCTHEIX caydadaX TPAeKTODHH
TAKOr0 J[BWKOHHAA pPOANH3YIOTCA ¢ IOMOMBI0 HAYAILHOTO
yopasJeHHs, HO 0oJee CIOKHEIE 3aJaHHS MOTYT OCYMeCT-
BJATBCS TOJBKO ¢ MCHOONb30BAHHOM OODATHEIX CBA3eH, ¢ He-
OPePEBHONA KODPOKTHPOBKOH. VI B 9KOHOMHKe YCIOKHEHH®
3ajau yOpaBJIGHHS JelaeT HEOOGXONHMEM YCJIOKHOHHe ero
MeTof0B, TpebyeT COBODIIGHCTBOBAHAA I@HTDPAJIH30BAHHOTO
IJaHAPOBAHASA, a4 TAKKe HCIOJb30BAHHA HOBHX (ODPM yIpas-
JIeHHS, COYETAHHA HJaHA C caMojeHcTBHeM XO3AHCTBOHHRIX
e AHMAI.

Mopens onTEMaNbHOrO IVIAHAPOBAHHA HAYYHO YCTaHAB-
JHBAaeT BO3MOYKHOCTH COBMEII@HHS IEHTPAJHA30BAHHHEIX H
JemeHTPaJH30BAHHEX METONOB YIPaBJeHAA HKOHOMHKOH H
OTCYTCTBH® MKy HAMHA KaKAX-IAG0 aHTaTOHACTHIECKAX
nporuBopeunii. Teoperudeckmit GaKkT CymeCTBOBAHHS CHCTe-
MEl OII@HOK, COTJIACOBAHHON ¢ IIAHOM, YKa3hBaeT HA TO, 4TO
CaMoOJIeiCTBAe W MaTepHaJbHASA 3aMHTEPECOBAHHOCTH B IPHH-
nune (IpE OPaBHIALHOM CHCTEME NEH H APYIHX 00MeCTBOHHBIX
OM@HOK) He HAXOJWTCSA B IPOTHBODPEYHH ¢ IIAHOBEIMH Delme-
muamu. Ilpm stoM Hambolee eCTeCTBeHHOH W GIarompHATHOH
061aCTHI0 HCIIOJNb30BAHAS ONEHTPANA30OBAHERX METOOB MIJs
YOpaBJeHHS IKOHOMHKOH fABAAETCA OIEPATABHO® KODPOKTH-
poBaHme BHIIOJHEHMs maaHA. (CTOXacTHYeCKH#E XxapakTep
BOJHMUHHE NPOM3BONHTENLHOCTH TPYHA, oGBeMa BHIOYCKA H
NPYFEX BOYKHKX YKOHOMHYECKHX [IaPaMeTPOB B GOJBIIHHCTBO
oTpacieil (MamAHOCTPOEHAH, MOOHBAKINEH NIPOMHIIEHHO-
CTH, COJIbLCKOM XO3AHCTB® H [p.), IO-BHAEMOMY, JeJxaer
nexecoo6pasHuM, 9ToOH MTAHB TAK/Ke HE OBLIA JKECTKO Jie-
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TOPMAHAPOBAHHEIMH, & YIHTHBAJIA CTOXACTHKY, ObIH pac-
CYATAHK HA BOPOATHHIH 00bEM, MAaTeMaTUIECKOE O)KHILAHHS
pe3yabTaToB.

AmBanm3 Mopend, TakaM oGpasoM, OPHBONHMT K BEIBOLY,
9TO YIKe ceHuac B peaJbLHON IKOHOMHKE GELUIO OBl IOJIE3HO
IOCTaBATH BOIPOC O MPAMOHOHHH HE)KeCTKOTO HmOpAAKa ILIa-
mapoBaEdd. TpeGosarme 100%-HOTO BHIIOJIHEOHAS IJIAaHOBHIX
Ope[NACAHAR IO BCeM NOKA3aTeJdsIM HOPeIKO 3acTaBisgeT
3aHWKATh IIaH, GpaTh Takme 00s3aTenbCTBA, KOTODHE 3a-
BejioMo OynyT BHmoONHEHH. Ilpuuem, ecam Tako#i IKeCTKHE,
MAHEMAJTACTCKAN DJaH Yy)Ke IOPAHAT H B COOTBETCTBHHE
¢ HEM OIIpefeJieH IJIAaH MaTepaaJdbHOro CHaOyxeHHs, (omHp
3apumaaTe, moprdenb 3akazoB W T. [., TO HAKAKAe BHOBH
BEIIBABIIAECA 3HAYATEJNHHEI® BO3MOIKHOCTH YBEJIUIGHHS BHI-
OycKa OPOAYKOWH, KaK IPaBHJIO, HE MOTYT OHITH peaju3o-
BaHH (TeM GoJiee, 9To caMO OpeJUPHITHe HE OYeHb B3aHHTE-
pPecoBaHO B 3HAUMTENHLHOM OPEBHIIIGHAA IJIaHA, OHACAACH
Ha CJIeNYIIAA roji HOJYYHTh NOBHIIIGHHOE 3ajaHHe).

IIpm nepexone kK HeeCTKOMY IJAHAPOBAHHIO H CHaGke-
HAI0 U CBA3AHHOA ¢ HEMH HEOOXOIHMOCTHIO ON@PATHBHOTO
peryJHApOBAHAs BHIOJHOHHA IUIAHA MOJKET OKAa3aTbCd IO-
Ne3EkM Oo0Jiee MHMPOKOe NPAMEHEHAE® HEKOTOPHX (opM ne-
MeHTPATA30BAHHOT0 yupaBieEds. B cHabykemmm, HampmEMep,
DOCTABKE MAaTepPHAJOB, COOTBETCTBYIOIE®, CKaykeM, 80—
90%-H0#t HOTpPeOHOCTH, CHEJAaHHKE IO IIPe[BapATeIbHHM
3aKa3aM H JOTOBOPaM, MOTYT OCYImECTBIATHCA IO TBEPLHIM
[eHAM, a BHOBb BO3HMKmHe TpeGoBaEHA — mo Gojee BEICO-
Koil TIeHe ¢ HAKHJKOW, BADLHEPYeMOH B 3aBHCHMOCTH OT COOT-
HOIGHAA CIPOca ¥ mpepioxeHdas, MokeT OHTH IpemycMo-
TpeH TaK/Ke HHUNAATHBHEIA (D0 MHANHAATHBE OPEIUPHATHI)
BEIDYCK HOBHIX BHJ0B IPONYKIHA ¢ PEANH3anueil HX HMEHHO
He B INIAHOBOM HOPs/IKe, a B COOTBETCTBHHA C PEAJbHO HpPe[b-
ABJISIOMEIM CIPOCOM.

YupaBieEAe CONHANACTAIECKEM XO03HCTBOM, 0as3dmpysch
Ha IJIaHe, HO JIOJUKHO CBOJATHCHA K JKECTKO [[@Te PMAHHPOBAH-
HOMY yOpaBieHHI0. IliaH oTpaciedl m XO03siiCTBA B LEJIOM
CJefyeT BHIPAKATH BO B3aAMOCBSI3aHHBIX ArPErHPOBAHHEIX
mokasareaax. Takoii OIaH [OJKeH NPEIyCMaTpPHBATL H3-
BECTHHI® JIONYCKH, & TaK)XKe BO3MOIKHOCTH OIEPATHBHOTO KOP-
POKTHDOBAHAA B IPOIMECCe ero peajm3amdd. B mporecce BE-
OOJNHeHHS HTOr0 IJIAHA HE0OXOmEMO 00ecHeYdTh COYeTaHMe
ero ¢O SHAYATAIHHEIM CAMOJGHCTBHEM — CB0OOJOoH pemenmi
B ACHOOJHATeJBHHX BBEHLAX Xo3aficTBeEHOH cmcTeMsl. Ilia-
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HOBoe QongApoBamioe cHabelume IONMHO JONONHATHCH
cBOOOHOH ONTOBOH TOPTOBJAEH CpeAcTBaMM HPOH3BOJICTBA;
TBepjisle IeHH HA HeKOTOpble OCHOBHBIE BHJH I PONYKIAHA
IOJKHBl COCYIIECTBOBATHL ¢ NEHAMH HA JApYrHe TOBaphl, H3-
MeHsAeMble B COOTBeTCTBHH CO CIIPOCOM H IpelJIOKeHHeM.

PaccmoTperre TONBKO 9acTH BO3MOKHOCTEH MOJIENH ONTH-
MaJILHOTO IUIAHMPOBAHHSA, TAKEM 00pazoM, MOKa3eIBaeT, 4TO
IOJydYeHHBle ¢ €¢ DOMOIILIO Ipe/ICTABIEHAA BHOCAT CYINECT-
BeHHHIA BKJAJ] B TEOPHI0 H HPAKTHKY CONHAIHCTATECKOTO
XO03SMCTBOBAHHUA. A 3TO, eCJH y4ecTh ellle MHOTOYHCJIeHHBIe
daKTH DpaKTHIECKOT0 NpPHMeHEeHHS JTHHEeHHO-IPOTPAMMHBIX
MojieJied, 0 KOTOpPHIX TOBOPHJIOCH B Ipe/lIeCTBOBABIIAX IJa-
BaxX ® pedb HieT B cilenylomeM maparpade, ¢cBHIETeJLCTBYET
0 BHICOKOH peaJbHOHW MEeHHOCTH STHX METONOB JJIs HAIIETOo
HApOJHOTO XO3AHCTBA.

4 OITHUMAJIBHBIE MOJEJIKM CET'OJHA

PeanbHble BO3MOHOCTH MoOfeleil ONTHMAJbHOTO IJIAHAPO-
BaHHA JIOJKHBl OBITH MCHOJb30BaHBl B X03AHCTBEHHOH HpaK-
take CymecTByeT psaj Hfel OTHOCHTEILHO TOTO, KaK OCyIle-
cTBATH Takoe TpeGosamme. Ceiiyac Hambosee pealHCTHIECKOM
IpA3HAHA TOYKA 3peHHS, COTJACHO KOTOPOH BMECTO eJHHOM
Heo003pHMO# MoOflesim, ONHCHIBAIOIMIEH HAPOLHOE XO3AMCTBO
B neJoM, JoeH OhTbh paszpaboTaH H IOCTPOEH KOMILIEKC
MoJieJie#l, AepapXHYeCKHA YBA3AHHBIX B COOTBETCTBHH CO CTPYK-
TYypoil HapoOANOro Xo3AHCTBA M ONKCHBAIOUIUX OTHAeJbHBIE
4acTH ero Ha pasubX YPOBHAX. OTH MOJENH ¢ Pasnof cTe-
menbio arperHPOBAIIHA OXBATHIBANH OB HapOANOX03ANCTBEH-
Abie Tpo0JeMbl W OT[eJNbHEIE CTOPOHBI PKOHOMMYECKOH mes-
TeJ/bHOCTH: MOMIEJH IPOM3BOACTBA, cIpoca M moTpebiaends,
3apaboTHo#l IIaThl, TeXHAYECKOrO Iporpecca; pAajee Cieflo-
BasH OBl MOMENH KOMIJIEKCOB OTpaciei, cKa)<eM TOILUTMBHO-
sHepreTHdecKAfl 6amaHC, arpoOKOMINEKC; MOJENH TeppHTO-
PHAJIBIIBE, OTHOCAMMEECS K KPYDHBIM 3KOHOMHUECKUM paiio-
uaM, 00JAacTAM, OTAENBIBIM HIPOMBIILJICHHEBIM KOMIUIEKCAM;
MO/, OTIOCAULMECH K OT/eJBbIIFIM OTpacisaM, M, HaKoHel,
OT/(@JIBbHBIM IPOU3BOACTBCHHLIM OOBeMHEHASAM H IpeNIpHsA-
THAM. JTa CHCTeMa MoJeteii Obia Gnl BzamMOyBsA3ana depes
KpHATepHH OOTHMAJLHOCTH, a TaKyke YHHQUKAOHAIO H YBA3KY
CTPYKTYpPHl mudopManuy, MaTepHAIbiible OTOKH A OaslaHCH.

B uacrosmiee BpeMs MBI ellle JOBOJLHO JJAJIeKH OT COCTaB-
JIeHAS TAKOT0 IOJHOTO M B3aAMOCOTJIACOBAHHOTO KOMIIJIEKCAa
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ONTEMATbHEIX Mojeei. [0 moka orpaHAIABAETCHA HOCTPOE-
HHEeM PsAIa OTAeJbHEIX MOJeJeil Ha Pa3JWIHHX YyPOBHAX JITH
MOJIGJH ONMPAIOTCS HA CYLUIECTBYIOMYK SKOHOMHYECKYI0 HH-
dopMalAio, @ HX B3aMMHOE COTJACOBAHHMe H KOMII®KCHPOBA-
HHE [OCTATAIOTCS TOJBKO B OTHEJbHEIX caydaax. IIpm sTom
HOH360/KHO NONYCKAIOTCH KOMIPOMHCCHBI® DOMIOHHS — OTXO[
or TpeboBaHMWii umcTO# Teopmm. VI Bce ke majke HA TAKOM
ypoBHEe OOBOKTHBHHH H CHCTOMATHUOCKMH MONOJIBHEIH ION-
XO0f, K aHAJHM3Y IJIAHOBO-PKOHOMHYECKHX BOIPOCOB CYMIECT-
BeHHO oforamaeT apceHaX CPeACTB, KOTOPHIMH DPAacIOJaraiT
DKOHOMHYECKAs Hayka W npaxTmra. IIposepia ma KoHKpert-
1HOM MaTepuaje, IPAKTAYeCKO® HMCOEITAHH® HOBBIX METO[OB
HeMaJo ¢noco6CTBYIOT PasBHTHIO TEODHHM ONTAMAIBHOTO ILIA-
HEPOBAHHSA, NOBHIIEHAI 30PEOKTHBHOCTA HOBHIX CPOACTB YII-
PABJIeHHSA HAPOMHEIM XO3SHCTBOM.

IlepeurcimM @ KpaTKO OXapaKTepH3yeM BajKHeHINAe H3
oTHX y)Ke paspafoTammEEIX Mozeinedi. B mepByio ouepenb ciofa
OTHOCATCA TaK HA3HIBACMEIE MAKDOYKOHOMHYGCKHE MOJeJH,
OCHOBAHHEE® HA IM00ATBHBEIX HAPONHOXO3AHCTBOHHEX IIO-
Ka3aTelfx: BaJOBOH OOGMECTBOHHHKH NPOAYKT, HANHOHAJIL-
HEHA noxon, (OH HAKOIVIOHHS H HOTPeGIeHHS. ITH MOJEIH
JA0T BO3MOKHOCTH MOJYYATh OPHEHTHPOBOYHEIE J[AHHBIO
0 6yaymeM COCTOSTHAHA SKOHOMHKH IPH OTHOCHTEJILHO HOH3-
MeHHHIX HANPABJIGHHAX €0 Da3BHTHA. TakmM obpazoM, Mofe-
I momoGHOTrO pofa YYHTEIBAIOT IVIABHEIM 06pa3zoM HHepIH-
OHHEI® 9KOHOMHYOCKHO IPOIECCH H TOpa3[o MeHLINe IPHCIO-
co0Jenbl 1A aHANH3A [EHAMHUYOCKHX H3MOHEHHI M CIBHTOB
B DasBUTHA HAPOLHOTO XO3AHCTBA (CM. IVIaBy HATYIO).

Bonee TouHmi B meTaNbHBIA 3KOHOMHYGCKHH aHAAH3 IO-
3BOJISIIOT OCYIIECTBHTH MHOTrOOTpacieBrle Mopenu. Mcxommoi
6azoii I TAKHX MOJEJNeH ABIAETCA MEKOTpacieBoi 6anamc,
DOCTPOGHHEA HA OTUYETHRIX CTATHCTHYECKHAX FAaHHRIX, IO KO-
TOPOMY OIDEeHeAAITCA TeXHOJOTHIOCKHe KOo3PPHIHAeHTEI
OPAMEIX H HOJHHIX 3aTPaT, a Takke KosddmmmenTs ¢ompmo-
eMKocTH. B MaTpmOE KoadduOueHTOB TeKymHAX H QOHZOBEIX
3aTPaT, HOJYYeHHKIX HA OCHOBe OTYETHEIX JAHHHEIX, BHOCATCH
KOPPOKTHBHI, YYATHIBAIONA® IPOTHO3HH® TEHJOHIOHAH Da3BH-
THS COOTBETCTBYIOIIEX oTpacieii. IlpmEmMas ompenenennnie
TAOOTe3H OTHOCHTeJLHO CTPDYKTYPH KOHEYHOTO IPORYKTA
B 9acTH IpPeJMeTOB mnoTpebdeHus, pa3zpabaTHBAIOT MHOTO-
0TpacleByl0 Mojedb INJAaHA pa3BATAA OJKOHOMHKH. Takas
MOJIeNb BBANY HETOYHOCTOH NPOTHO30B H CJAHIIKOM KPYIIHOTO
arperHpoBaHASA, KOHETHO, HE [aeT HA ONTHMAJALHOIO, HH JaKe
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DOMHOCTRIO peadpHOTo miaEa. OpHaxko To 06CTOATENBCTBO,
49TO0 B MHOTOOTpacieBoil Mojenm oGecmeumBaioTcs cOanamCcH-
POBAHHKE COOTHOIMMOHASA OCHOBHEIX HKOHOMHYOCKHX HapaMeT-
POB, IO3BOJAET B3ATH €€ 33 OCHOBY 00miell T'AONOTe3H Iep-
CHeKTHBHOTO IMIAHA HAPOJHOTO X03AHCTBA, KOTOpaA BIOCHAE]-
CTBHH MOKeT OBITL YTOYHEeHA M KoHKpermamposama. Cyme-
CTBeHHEIM [IOCTOMHCTBOM MHOTOOTPACJEBHIX MOJIeNeH SBISA-
eTcA TO, 4T0 OHH NO3BOJAKT (OPOMTPATHY GOJBIIOe YHCIO
BApPHAHTOB XO3AHCTBEHHOTO pPA3BATHA M, CJGJOBATOIBHO,
AT BO3MOYKHOCTH OL@HHThL, XOTA Obl ONPHEOIMEHHO, J0CTO-
HHCTBA M HOJOCTATKH Pa3JIMIHLIX HYTeH Pa3BATHA YKOHOMHKA
B [JaHHHH NepHOJ.

Hamb6osee GoraThiii ONEIT OOTHMAJABLHOTO IUIAHAPOBAHUSI
9KOHOMHUKHM HAKONJeH B OTpaciaeBoM IiamdpoBandd. Ilo pe-
menn0 'ocmaana CCCP onruMaibHEe IVIAHB COCTABISIHCH
B mocJxemEAe Topbl Goxee uweM mo 70 oTpacasaM, oXBaTHIBAIO-
muM 6oJiee HOJIOBMHE IPOMBIDUIeHHOH mponyxkmmum. Omm mc-
mOAL30BAJACH OPH COCTABJGHAM NATHJIETHAX MIaHOB. Ias
pemeHmsal TeKYmHUX 3a4a4 (YHKOAOHADOBAHHSA H pPAa3BHTHA
OTPACAH [OBOJLHO ITAPOKO HPAMEHSIOTCS CTATHYECKHE MO-
HOelH, CBA3aHHE® ¢ HCIOJb30BAHHEM HAJMYHHX NPOH3BOJA-
CTBOHHEIX MONIHOCTOH W HauGoJee panuMOHANLHEIM DacIpe-
HOeJeHAeM 3aKAa30B H OPOTDaMM MEKAY OPeANPHASATAAMHA ¢ yde-
TOM TPAHCHOPTHHIX M HKCINIYATAMAOHHHX pacxomos. OTpa-
CJ6BOE® NEPCIGKTHBHO® IVIAHHPOBAHHE® HCHIOJIL3YeT TJIABHHM
06pasoM HONYNMHAMHIECKHE MOMIEJNH, ¢ IOMOUIBI0 KOTOPHX
pemaercsa 3ajada JOCTHKEHHA HAWIY4IOOTO Pe3yJdbTaTa pas-
BHTHA OTpPacJ® K HEKOTOPOMY OIpeeJeHHOMY MOMGHTY
(mampmmep, kKakaM 06pa3oM Ha KOHEN IATHASTKH MOKHO LO-
JYy4YATH 3aJaHHBI 00beM HPOAYKIHMHA ¢ MEHAMAJILHEIMH IDH-
BEIeHHBKIMA 3aTPATaMH, YYHTHBAIOIIMHA KamATANO0BIOKOHAS
m cebecTomMocTs). B ropasmo MeHbIIeH CTemEHH OTPAacIeBoe
IVIAHAPOBAHAE HCIOJIb3YeT HNOKa COOGCTBOHHO [HHAMHYECKH®
MOJIeJIH, OTPAKAIOMHEe HONPOPEIBHOE PA3BATHE OTPACIH B Te-
9@HME BCEro IMIAHAPYEMOTo mepHoaa, ITo CBA3aHO M CO 3HA-
9YATEeABLHKEMA CIOKHOCTAMHA, KOTOPHI® BO3HHKAKT NPH pac-
4eTe TAKHX MOJejeidl, H ¢ TPYAHOCTAMHA IOJYdeHAS HeoOXo-
pmMoff mEQOpMANME HA DPOMEKYTOYHHIE TOJEL.

Bce omTmManbHEHE MOmeNH WIAHAPOBAHHA OTPACHH, KaK
OPaBAJIO, COCTABIEHE IO KDHTEPHI MHHAMYMAa 3aTpaT.
Komeuno, ecnm Gu oTpacaeBas Mofeds OmJIa He H30JHPOBAH-
HOH, a CTPOMJNACH KAK 9JMOMOHT KOMILIOKCA MOJIeJNeiH, OMECHI-
BAaIOMHUX BCe HAPOJHOe XO03SAHCTBO, TO B €6 3aja4d BXOJAIO
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6K He TOJBKO YCTaHOBJIGHHe MAHAMAJHLHOTO YPOBHA 3arpar,
HO H OIpe[eJeHHe ONTHMAJILHOTO 00BeMa H CTPYKTYDH
OPOAYKTa, HPOH3BOAEMOr0 oTpacibio. ONHAKO mOKA TakoH
KOMILTIEKC MOfieJieli He peajlm30BaH, 066M W CTPYKTYpa Ipo-
OYKIOEA 33/al0TCA Ha OCHOBe TPAaAMIAOHHEIX METOJOB IJIAHH-
POBAaHHAA H ONTAMAJLHEE PEIIeHHSA PAaCIPOCTPAHSIOTCS JHIIL
Ha 3afady IOJYYeHHA 5TOT0 o0beMa M CTPYKTYPH ¢ MHHH-
MaJdLHEEIMHE IPHBEJGHHBIMH 3aTPaTaMH.

HecMoTps Ha YKa3aHHEYI OTPAHAYEHHOCTH HCIOJIB3YEMEIX
B HacTOANGe BPEMS ONTHMAJBLHBIX OTPACIEBHIX MOMeJei,
HaHI@HHKI® ¢ NX NOMOMBLI0 SKOHOMHYECKAE PONIOHHAS ABJAIT-
ca BechMa HeHHEMH. OHHE ompeedsOT OPAaBWILHEIS, HYKOHO-
MHWYHEI® OYyTH DAa3BATHA OTPACJIH, IO3BOJAKT peniaTh, KaKHe
OPeJOPHATHA, B KaKHX pailoHax Iesecoo0pasHO Pa3BHBATh,
Kakue orpaHwdmBaTth., IlpwueM ocoOeHHO BHAYHTENLHE® pe-
ByJII)TaTH ONTUMAJBbHOE IJaHAPOBAHHE 06ecneanaeT B OJHO-
OPOAYKTOBHX OTPacifAX MW, BO BCAKOM clydae, B OoTpac-
AAX, OPONYKIOHA KOTODHIX MOMKET GHITb JOCTATOYHO OGBEK-
THBHO OI@HeHA HE TOJLKO B CTOAMOCTHOM, HO H B HATYPaJAbHOM
Bupaskennmd. Ilo oTHOmEHHKW K OTPAcAAM, NPOH3BOJA-
MAM MHOTO BHIOB OPOAYKIHH, IOCTPOSHHEe, HHPODPMAIHAOH-
HOe ofecmedeHAe H PacdyeT ONTHMAJLHON MOJeNHM BHAYHTENb-
HO CJOKHee, & BHIBOJIEI MeHee GeCCIOpPHH.

Crenyomu#i THD OITEMAJNLHHX Mofelell, I0 KOTOPHM
yiKe HAualdch HNPAKTHIeCKAe HCCAENOBAaHHA, OXBATHBAET
pacueT mNaHOB [AA KoMmileKca orpacieit. HamGoanmme
Pe3YALTATH HOJY4YeHH OpA Pa3paGoTKe TONIHBHO-3HEDPIeTH-
gecKoro 6aiaHca, OOTHMHSHDPYOMEro IPOMBBOACTBO H NO-
TpebieAne yrisg, HedTH, rasa W ADYTEX DeCcyPcOB TOIXHBA
4 sHEepreTHxH. Pacuers mo aToMy GallaHCY gadm DAL NEHHKX
BHBOJIOB K&K OTHOCHTEJIbHO IPONOPIHA H TEMIOB PasBHTHS
OTHEJBHEKX 0Tpacieil, 6acceiHOB B MOCTO POIKIACHAH, BXOLAMAX
B KOMIJIGKC, TaK H OTHOCHTEJLHO YCTAHOBJOHHA MeH HA TON-
aaBo. Eme ofMH KOMIUIGKC OTpaciei, Ihe AJsA IIaHAPOBa-
HASA OPOHM3BOACTBA NPUMEHSIOTCA ONTHMAJIbHHE MOMeJNH,—
CeJLCKOe XO03SAHCTBO. Pacqe’rm o0 TaKUM MOJeJsaIM YiKe moka-
3aJ]d, 9TO B HTOM HKOHOMHYECKOM KOMILIOKC® ONTHAMH3AIHS
[03BOJAET JOCTHTHYTH 3HAYATeJNbHOTO 3ddexTa, HAmpmMep
OPAATA K OPaKTHYECKH LOJe3HHM De3yJbTaTaM OTHOCHTEeIb-
HO YJAYYMEHHS CTPYKTYDPH COJIbCKOXO03AHCTBOHHOT'O IIPOH3-
BoficTBa. CiienyeT mMeTh B BHAY, 9TO BCe 5TO TOJIBKO I@PBHe
IIaTH B Jielle Pa3paGoTKE H HCHOJAL30BAHAS MHOTOOTPACAEBEIX
MofeJlell ONTHMAJNBLHOTO WJIAaHAPOBAHHA.



Heo6xoqamMo 0TMETATS €INe OJMH THI ONTAMAJBHEIX pac-
YETOB — TEPPHTOPHANBHEE MOMEIH. 3[ech TOe IPe/IpH-
HAMAIOTCA NepPBHE HNONBHTKA IJAKTHYECKOT0 IPHMEHOHHSA.
Brutm cocTaBNeHH MeXOTpacheBie GaJaHCH IO OTHEABHEIM
pecny6amkaM @ obxacTAM, paspabarTHBaJACh IIAHEL pas-
BATHS OTHENABHEX HPOMHIIJIOHHWX TOPPATOPHANBHEIX KOM-
IJGKCOB, TPOBOJHJIHACH ONEITH 10 COLJAACOBAHHIO TOPPHTO-
PHAJBHEIX H OTPACJeBHX IUTaHes. llpaBga, A0 HOJy4eHHSA
ONTAMAJbHEIX Pe3yJNbTAaTOB B 3roii obiacTE eme [alexo.
PacueTn oxazadmCh BecbMa CAGKHHMH H TPYIOSMKHMHA H
HOCAT IOKA 9IKCIEPAMOHTANBHEI] XapaxTep.

Haxonern, mMeeTcsi psAx paspifOTOK ONTAMAAbHEIX pPeINe-
HHEA AJA HHA30BOrO 3BeHA — IMipoB mpepupmardail. Taxoro
pofa IJIaHBI COCTABAAIHMCH IJIA |WPMHYECKHX, MAMAHOCTPOH-
TOJbHEIX H APYCAX B3aBOJOB, i ABTOXO3SMCTB H HPOYHEX
TPaHCHOPTHHIX OPTAHH3AIMH, Aif CTPOHTENbHEIX, CEAbCKO-
XO3AHCTBOHHKIX M HHBIX HEOPOMHEIIJIEHHNX IpeJUPHATHIM.
Kpome Toro, HakoIJIeH [0BOJNbI0 3HAUATENLHEIH ONBIT CO-
CTaBJeHASA IIAHOB, ONTAMH3ADYHIAX TY MIH HEYIO CTODOHY
NeATeNbHOCTH NUpPeAupHATAS (HimpuMep, BHYTPH3ABONCKHH
TPAHCIOPT, KOMIJIGKTOBAHHE MImMHHHO-TPAKTOPHOTO IHAapKa,
pacupeneneHEme 060pymnoBaEAA § gp.). lloutm Bce Mopend,
OpefHA3HAUYEHHbe S ONTHEMH3MIAA HKOHOMHUYECKHX peime-
HAA Ha HE3mMeM YPOBHe, 00eCcIyyABAKT OHCTPHIN H 3HAYA-
TeabHHH 2¢dext. Cpemqm HAX MyKHO HA3BATh CETEBHE Ipa-
¢mKkm B DPOEKTHPOBAHHM H CIPOHTENBCTBE, KAJOHIADHEIe
OPOH3BOACTBEHHEbIe ITAHE, MapmpyTH3amui0 Ha TPAHCIOPTe
¥ PagAoHAJNBHO® PACIPeNeNeHHe yIOOPEHHA B COITBCKOM XO-
3AHCTBO.

ToBops o HmOCTPOGHHME Mojeneil Pa3HLIX YPOBHeH H HX
ACIOJNb30BAHAH, HENAb3A He YNOMAHYTh W 00 HMHTOHCHBHO
paspabaThiBaeMBIX AaBTOMATH3WPOBAHHBIX CHCTEMax YIPaB-
nerms (ACY). IlorATHO, 9TO, eClygarke HAWJEH ONTAMANbHBIH
IJaH TOH MJIH AHOH SKOHOMHYOCK0A CHCTEMEI, IeJI0 3THM eIle
He wmcuepnhiBaercA. HeoOxopmmo po6mThCA OCYIIECTBICHHS
9TOT0 WJIAHA, T. ©. BEIOOJHEHAA KaKIEIM 3BEHOM YKOHOMHYE-
CKOH CHCTOMH NpeNIuCaHHOX euy paborel. PyKoBomcTBo,
ydeT, KOHTDOJb — HHAYe TOBOPH, IPONIECCH yIPaBIeHHAS
MHOXeCTBOM TAaKHUX 3BEHBEB H ¢aM0 ILTABMPOBAHHE JIOJHKHEI
ommpathcss Ha nepepaboTky Mmoroo6pasmoit wH(OpManum,
CBOGBPEMEIHO DPEATHPOBATh HA BO3HHKAWIIAE B OPOIECCe
OPOM3BOACTBA cHTyanud. lIpm coBpeMeHHEIX MacmTadax
Opod3BOACcTBA (QYHKOAM YUpaBmHEA MOryT Hamboaee -
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dexTEBHO OCYIECTBIAATHCA TOJLKO B paMKaX aBTOMATH3H-
PosanREX cucTeM Taxme cmcTeMbl TeXHHYeCKH GazmpyroTcs
H3 palHOHAJILHO OPraHM30BAHHOM KOMIUIEKCEe 3JeKTPOHHO-
BBlYMCIAATENbHHX MANIMH, OpPAMEHEHHMEe KOTODHX NOMHEMO
GrcTpopeiicTeaa B 06paGoTke mEGODMAllME BeleT K WeTKOM
OPraHA3allMl NPOM3BOACTBEHHHX NpOLECCOB (MAIOMHH IO-
HMMAIOT TOJABKO TOYHHH A3KK IAPD), a 9TO B KOHEYHOM cUeTe
6IaronpHEATCTBYET pealH3alAl ONTAMAILHEKX WIaRoB. Pa6o-
Ta MO CO3TAHHAK ABTOMATH3APOBAHHBIX CHCTEM YNpaBJeHHA
JODKHA MOJYYHTH JajbHeliNlee MHTEHCHBHOE Pa3BNUTHe B Ha-
CTOMINEH mnaTWieTke llpm 3ToM corjacHO pemeHumo XXIV
Cbe3fla MapTuy JeJ0 He OFPAHNYABAETCA OTPACIEBRIMHE CHCTE-
MaM®, a CcTaBHTCA 3ajada cosgaEmsa OObegmEeHHOH [ocy-
napcTBeHHOR cmcTeMH ofpaborkm mEdopMammm (OT'AC). Do
obecneunBaer 0coGeHHO GJIArONPHATHHE YCJIOBHA [If ONUTH-
MH3AUHHA MIAaHAPOBAHMS B YIPABJIECHAA HA POJHKM X03AHCTBOM

Ilnsa manbHeldmero pacmpocTpaHEHHS METO[0B OmTHMAJIb-
HOT0 IJIAHAPOBAHHUSA EMEIOT 3HaYeHHE Te 00JIbIIAe W3MEHEeHHAs,
KOTOpHe NPOH30OHLIA B HOATOTOBKE 9KOHOMAYECKHX KajpoB.
Iloutn BO Bcex BHCmMMX yueOHHX 3aBeleHHAX SKOHOMAUECKO-
ro mpodmis (cTaTHCTAYECKHAX, PHHAHCOBHX, 9KOHOMPAUECKHX,
HHKeHeDHO-9KOHOMUYECKAX H JP.) BBeIeHH KYDCH JeKIHi
00 JHHEAHOMY OPOrpaMMHDOBAaHHIO, OpHMeHeHMI) JOBM m
apyrmm npobieMaM MaTeMaTHYeCKOH SKOHOMHKH. B meko-
TOPHX By3aX CO3MaHH 0coOHe OTAelNeHHsI, Te TFOTOBAT BH-
COKOKBAJAQHIHEPOBAHHKWX CIENHAIHACTOB [0 HPAMEHEHHAIO
MaTeMaTHYeCKHX METOJ0B B HAPOJHOM XO03AMCTBE — 3KOHO-
Mmaeckoit xmbepHermke. IIpegycMoTpeHO HNpHCBOeHme Hayd-
HEM PabOTHAKAaM YYeHHX CTeleHeidl W 3BAHAA IO cHenmalb-
HocTH «MareMaTH4ecKHMe MeTOOHW B SKOHOMHYECKHAX HCCJIe-
JoBaHAAX»., B MeHbmeM o0beMe BelleTCA MOATOTOBKA Ma-
TEMAaTHKOB, CIeLHAJbHO OpPHEHTHPOBAHHHMX HA paboTy B
ofracTA MaTeMaTHKO-YKOHOMHYECKHX HCCIEIOBAHMIA,

MaremMaTHuecKme MeTONH B DKOHOMHKE, XOTA M CTAJH Pa3-
BMBATHCA MHAPOKO JAME B mociegame 10 ner, B macToAmee
BpeM#A yyke He OpPeJCTAaBJIAIOT co60H HHOPOJHOE Telo, a Opra-
HHYECKH BOILJIA B COBETCKYI0 SKOHOMHYECKYIO Hayky, ofora-
THB €€ HOBHMH NOAXOAaMHA A 30PeKTABHKHMA METONaMHA HCCIIe-
noBanmA CBHETEIRCTBOM BTOr0 MABIAETCA BCe BO3PacTAIO-
Iige KOJIMYECTBO HAYYHHX pafoT, B KOTOPHX HAPAAy ¢ riay-
60KEM 9KOHOMMYECKEM aHAJIM30M TOTO WIH HHOIO mpOLecca
HIA AIBJEHHUSA CONEpP;KATCA er0 TOYHHE KOJINIECTBEHHHE OLEH-
KH, [JAlOTCSA OCHOBAHHE® HA HHMX HNPAKTHYeCKHe DeKoMeHJa-
h19:1:8
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MartemaTHdecKre MeTORH HOJYYAlT Bce Gosiee LIAPOKOE
HACIONb30BAHAE B CAMHX PAa3HOOOPA3HHX 06IacTAX SKOHOMH-
WeCKOH HAYKA M UPAKTHKH. [UIAHAPOBAHHAH, NEeHOOGPasoBa-
HAW, pacdeTax 5$PPeKTHBHOCTH, HOCTPOEHHR XO03pacueTa H
MaTePHANbHOT0 CTAMYJAPOBAHHA, M3Y4eHAH cOPOCA HA IO-
TpebHUTeabcKAMe TOBaph. PasMax OpPOBOAMMHIX HCCIE0Ba-
HAA KojoccaljeH — B 06NacTA TeOPHA 3KOHOMHKO-MaTeMa-
TAIECKHX METOJ0B H HX NPAKTHIECKHX NPHIOKEHWA pabo-
TAlOT THCAYH YYeHHX, COCPeJOTOYeHHHX KaK B HECKOJbKHX
CUENAAIASAPOBAHENX YUPEKACHAAX , NeJAKOM IOCBANIEHHKX
sromy manpasieHn0 (IleETpadbHHE 3SKOHOMAKO-MATEeMAaTH-
geckmit mEcTETYT AH CCCP, WHcTATYT 9KOHOMHAKE B Opra-
HE3aOEl npoMumuieEEoro npomsBogctBa CO AH CCCP),
TaK A B CHenHaHHSHpOBaHHHX oTaenax H JlaﬁopaTopm{x,
EMEOMUXCA B GOJBIIAHCTBE 9KOHOMAYECKHX M TeX HHIECKHX
HHCTATYTOB H B BHUHCJHTEIbHHX NEHTPAaX MHOTAX Opef-
OpHATHHA U yUpesxAeHHHA. BHpaomuiica BKIaf B pa3paboTKy
9THX mpolieM BHeceH HHHe nokodHEnME akan. B. C. Hemamno-
BHM, mpodeccopamm B. B. HosomaosmmMm, A. JI. Jlypse,
m A. JI. BaitmmreiinoM, a Taxske akan. H. II. ®egopenxo,
wir.-kopp. A. T'. ArasGersimom, K. A. BarpueoBckmm, B. 1.
BeaxnanwM, U. f1. Bapmasom, B. A. ByxascknMm, E.T. T'oas-
mretirom, A. I'. I'panGeprom, 9. B. Epmosrm, A. U. Ha-
neHennH6olirenoM, B. JI. Makaposum, B. C. Muxanesmaen,
Bb. H. Muxanescknm, C. M. Mosmosmuem, 10. A. Onelinnk-
OsomoM, H. fI. IlerpakoBum, B. ®@. Ilyragesnm, U. B. Po-
maHoBckBM, ['. III. Py6mmmrefinom, C. C. Ilatammamm,
O. B. Oaeasm.

Inpokoe mCUONB30BAHMe NPHENANOB ONTHMAIBHOLO MmpPO-
IrPaMMAPOBAHAA B 9KOHOMHKe HMeeT He TOJBKO OIPAKTHIECKOE,
HO B HIe0JOrmdeckoe 3HAUeHHE, IOMOraeT riiydsxe H KOHKpeT-
Hee NOHEMATh OTJIHIHATENbHHE 9YepTH, DOTeENAANbHHE BO3-
MOKHOCTH W HpPEAMYDIECTBA CONMANACTHICCKOrO X03sAHCTBa.

CracTeMaTHdecKoe BHeJpeHHe ONTHMAILHOrO IJIAHHPOBA-
HAA Ha OCHOBe NIPAMEHEHHA MaTeMaTHIeCKHX MeTO/[0B H MOJe-
nel, Gonee rayGoKoe MO3HAHHE SKOHOMHIECKHX 3aKOHOB CO-
TMAATACTHIECKOr0 XO03MAHCTBA MO3BOJASET pPEaJm30BaTh emie
Gosee BHICOKHEe TeMOH DPAa3BETHS MAaTEPHAIHHOrO IPOM3BOJ-
CTBa, OCYDIeCTBHTH JaJbHEAIMHA POCT OGIArocOCTOAHHA BCEro
COBETCKOr0 HApoja B COOTBeTCTBHH ¢ pemeHEAMA XXIV

crespa HIICC.



MNPHJIOKEHHE

Ilpnastae pemeHAH — OfAH H3 D3JIeMEHTOB YOpaBieHHs. Ilosromy
qpTaTeNsaM KAHrA Ohuto Ol HOJIE3HO HOSHAKOMETHCH € HEKOTODPHME
ACIeKTaMA COBPEMEHHOH TeOPHAA yIpaBleHAs, YYATHIBAR, 9TO [JJIs 3TOTO
gy:kHa Gollee OCHOBaTeJbHAsA MaTeMaTHdeCKas MOATOTOBKAa, dYeM s
qTeHHAs BCceX APYTAX DPa3aelioB KHATH, PacCMoOTpeHHe upobieM Teopmm
YOpaBleHAs] BHIHECEHO B HPHIIOKEHHE.,

O0mne ceepenuaA. Besikas chcreMa, KOTOpas H3MEHSETOS C Tede-
BAeM BpeMennm, o0hLMHO Ha3hHBaercs AAHAMHAYECKOHd cmcremoil. Ilycrb
JlMHEAMHAYeCKas CACTeMa B Ka)KILIA MOMEHT BpeMeHH XapaKTepuayercs
@eKMOpOM cocmosHus = = (zy, Zg,. « ., ) Hampmmep,/nas ppmxymero-
cs aBTOMOGHJISI ®TH BeJHYMHE MOTYT 03HAYaTh KOOPAMHATH aBTOMO-
6miisl, ero CKOpoOCTh, HAaIpaBleHHEe JBHKEHHUs, KOJIHYeCTBO OeH3MHA B
Gake m T I PagA DpocTOTH B JaHHKE MOMEHT GyaeM CYATATh BpeMs
MeHAIMAMCS JHECKPETHO H MOMEHTH BpeMeHH, Korja Habxmopaercsd
aTa CHCTEMA, 3aHYMEPOBAMHEIME TaK, 4TO fo < f; < fp <... i< ..

IIpeamonaraercsi, 9T0 BeKTOP COCTOAHHA x (fx) IONHOCTBI0 Xapak-
TOPH3YeT CHCTEMY B MOMEHT !, ONMCLIBAET HMEHHO Te XapPaKTePHCTHKE
CHCTeMHl, KOTOpPHe [Jisi HaC CYIIeCTBEHHK (HAIPAMED, BEKTOP COCTOSAHES
MOJKET He OIpeledsaTh IIBeT aBTOMOOWIs, eClH HAC HHTEPeCyer TOJbKO
3aKOH €ro [BHIKEeHHA)., B Ka)KOHH MOMEHT BpeMeHH !; M3BECTHHl MHO-
’KecTBa V; BO3MOJKHHIX yIpaBleHAH v;, ¢ IMOMOIBI0 KOTOPHX CHCTEMa
IePeBOSATCA H3 OJJHOTO COCTOSIHHA B APYTroe BeKTop COCTOSHHAA CHC™
TeMEl B MOMEHT fy,, ONHOBHAYHO OIpeJesierci BCeMH HPEeJRTyIEME
COCTOSIHHSIME H YIPaBJIeHHAsIMHA, IPUMEHSBINAMACS PAHEe, HHLIMA CIO-
BaMHA

Z (L) = D (z (To)y T (1), -« o » T (Ek)s Voy Ugy e ooy V).

Ixs Gonpmed HATAANHOCTE 0OpaTEMCA K FeoMeTpPHYeCKOH HHTEp-
[peraniy BHINECKA3aHHOI0. BEKTOpP COCTOAHASA B KasKJHA MOMEHT
MOKHO H300pa3ATh TOYKOH n-MEPHOrO MPOCTPAHCTBA, KOTOPOe B TEOPAH
JAUHAMAYECKEX cAcTeM OOLMHO HABLIBAOT (Ha30ewM RPOCMPAHCMEOM
IocleoBaTeAbHOCTh 3ITAX BEKTOPOB, XapaKTepH3YMMas [BIKEHHE
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CHCTeMHl, M300payKaeTcs IOCIHef0BATEIbHOCTEI0 TOYeKR (a30BOro Ipo-
CTPaHCTBA, HOCAMed Ha3BaHHe mpaeskmopuu cucmexti ECIH Bpems
CUdTaTh NHCKPETHEIM, TO M TPAeKTOPHEA JHCKpeTHa (pmc. I a), xipu
HeIPePLIBHOCTE BpPeMEeHH TPAeKTOPHA TOXke HempepuBRa (puc. I 6).
Havanbmod TOYKOH TPaeKTOPHHA CHYIKHT z (f,), B 3Ta TPAEKTOPHS KO-
HeYHA, T. €, EMeeT KOHEYHYK TOUKY z (Iy), €CHH HOCHEeTHAH MOMeHT
BpeMeHH, B KOTOPHIA paccMaTPEBaeTCs CHCTeMA, PaBeH ! HKak mpasm-
70, CymeCTBYeT MHOKECTBO TPAaeKTOpuil, MepeBONAMEX CHCTEMY 1i3
COCTOSIHEA z (f) B COCTOsAHEE Z (y).

A en

)
2kt x(ty

x(ty)

Pac I a Puc 16

Tak Kak yopaBlieHme OOKYHO DKCTPEMalbHO — HMeeTCS Lelb
[epeBeCTH CHCTEMy H3 OJHOTO COCTOSIHHAA B Jpyroe 3a Kpardaifimee
Bpemsi, WM ¢ HAWMEHHMIAMHA 3aTpaTaMHl, HJIH TAaK, YTOOH HNONYJHTH
HanGoNbmAl BO3MOKHEIH JOXOX H T, I, TO €CTeCTBEHHO CIATATH, 9TO
Uedbl0 YIpaBIeHAs sBIAETCSA OTHICKAHmE TaKofl TpaeKTopHH (H TaKAX
YVIpaBleHAA B Ka)KABII MOMEHT BDGMEeHH), Ha KOTODOiHl 3ajaHHAs dAC-
JI0Basi XapaKTePACTAKA KadeCTBa TPAeKTOPHH [JOCTATaeT SKCrpeMyMa
(MarcEMyMa wJIH MHHHEMYMA). ByJeM mpenmonarartb, CleJoBaTelbHO,
9T0 KayKIOH M3 TPaeKTOPHA IO HEKOTOPOMY IpPaBHANY COIOCTAaBISAETCH
uAcHo (MJAH, KaK TOBODAT MaTeMAaTHKA, HA MHOMKeCTBe TPaeKTopmi
3a/lan gyrsyuoras) OTMeTHM, 4YTO NPABHJIbHAS IOCTaHOBKA 3ajauu
YOPaBJIEHAS IPEI0IATaeT HAJWYAe TOJILKO OJHOTO (YHKUAOHAJIA,
IIprunEa B TOM, YTO e€CIA B3SITh BAa IPOH3BOJBHHX QYHKIHOHAIA, TO
MOKeT He CyTm[eCTBOBATH TAKOH TPAEKTOPHH, HA KOTOPOH omM 0fa J0-
CTHIHYT DKCTpeMyMa, VIMeer CMHICH ¥MCKATh DKCTPEMyM TOJBKO OXHOIO
¢yHRIEOHAZIA OPH 3aJaHHEIX OrPaHAYEHHAX HA APYrol (AJH Apyr@e)

Kax cBsizana TeopHds yipaBlieHAs ¢ H3y9aBUIAMACA B KHHATe]BOIPOCA -
MH IPHHATAA PemleHHd B Pa3iAuYHEX DKOHOMHYECKHX 3amadax? Jlexo
B TOM, 9YTO SKOHOMHKY H OT[eJbHEe ee HoJpa3/leJieHHs MOKHO pac-
CMATPABATH KAK AHHAMHAYECKHe CHCTeMbl, KOTODhe B KKAWY MOMEHT
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BpeMeHHm ONWCHLIBAIOTCA ONpEejIeIeHHLIM BEeKTOpOM cocrosnnsd, Kommo-
TIeHTHL BeK10PA XapaKTepH3yIOT PA3ITUUBLIE TEXHOJOTMUCCKIC BOSMOMK-
HOCTH, 3aTachl culpbs, pecypchl pabodeil ciasl 1 ap. lpurstue poute-
HHS 03HadaeT IiepeBoj SKOHOMAKE M3 O{HOT'0 COCTOAHMA B j(pyroc B aa-
BHCHMOCTH 0T 10Tpe0HOCTeH 00ImecTBa Ta HJAM MHAST TPAGKTOPHS JKO-
HOMHYeCKOH CHCTeMbl ABasgeTcA Hanbosee 1peanoarnTenproil. Ee n cie-
nyer ompepeanth Hanmmo 3apada ynpaBresns OBda XapakTepH3yeTcs
KOJIOCCANBbHOM PasMePHOCTHI0 BEKTOPOB COCTOSHMI, CIIOMHOCTHIO GYHK-
nuit @, yopapieEnid u ¢ymxipionanoB, IToKa He HMeeTcs Merojos,
HOSBONAIONIAX pellHTh 3aJaqy yfnpaRieHHs BO Bceil ee OMIHEOCTH
Tem He MeHee DKOHOMHCTAM MOJE3HO IO3HAKOMHTHCA C HECKOTODPBIMHA
OCHOBHHIME NpPHHUANAME HCCHE[OBAaHAsA 3afad yOpaBleHHs, d9T00N
AMeTh U 3TO Opy/KHe B apCeHase CPECTB aHAJHA3a H DEUleHHS 3KOHO-
MUTECKAX 3afad

Bapuanuonnoe Hcencaenme PaccMOTpEM TaKyl0 3KOHOMHAYECKYHO
aajaty B MomeHT BpeMenw ¢ GYHKOMA z (¢) XapaKTepuadyeT BeJHIHHY
BHITyCKa mpopykuum ¢upmut MspecrHO, 9r0 ddcTHil RoXxox ¢mpMu B
eMHANY BpPEeMEeHH 3aBHCHT OT BEJHYAHHE BHIIycKa (4eM (oabmie BHI-
MyCcK, TeM OoxbIle 3aTpaThl), CKOPOCTH H3MEHEHHS STOU BeJIHUAHL
(deM OnicTpee MeHsieTcsl BeNMYHHA BHIIycKa, TeM ¢ GONBMEME mepe-
EaJlafikaMd 5T0 CBABAHO M, €CTECTBEHHO, BefeT K GOJBIIEM MaTepHATb-
HBLIM 3aTparaM M 3aTparaM BpeMeHH). UlHade roBops, YACTHH RKOXOX
onpepensierc QyERumed v (x (), ' (7), ¢) eArenbrOCTs (UPMHL H3Y-
9qaercsi B TeYeHHE TNpPOMelKyTKa Bpemerd [0, T1.

3ajlaEH TaKKe BeJUTAHA BHIOYCKAa B HaYaabHHH MOoMeHT x (0) = z,
U jKellaTe/IbHAS BeJHMUMHA BEITyCKa B KoHeunmit MoMert z (T) = zq.
IIpE TakuX yCJIOBHAX Tpefyercs HalTH BeINYHHY BHIIYCKA = (f) B KUK~
AHH MOMEHT BpEMeHH, IpHYeM TaK, 4ToO0H CyMMapHHI JOXON 3a Bech
NPOMEKYTOK BpeMeHH Obt mamGosbmmM, T. e. Tpefyercs HaUTH MaK-
caMyM QYHKIHOHANA

T

)y Wiz® = u@), « @), na.

0

MeoxecrBo aEddepernmpyemux QyEKumA, sagammbix Ha (0, T) &
yRoBjerBopsiomux yeaoBusaM z (0) = z 4 = (T) = zq, obpasyer MHO-
JKeCTBO BO3MOKHHIX TpaeKropuil, (B mameld 3agade oHO coBHajaer ¢
MHOXeCTBOM BO3MOKHEIX ynpabiemmi ) Ta rpaexkropmsi, Ha KOTOpOH
(YHKOAOHAN [JOCTHTaeT SKCTPeMyMa, Ha3hIBaercsi sxcmpemadblo, Bom-
pocaMd moMcka SKcTpeMaied A (YHKIHOHAJNOB pAa3AHYHOIO BHAA
3aHMMaercs BapHANMOHHOE HCYACHEHHe, OfMH H3 THOHYHLIX IOKXONOB
KOTOpOro Mul ofcynmm,
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Ha pmc. Il mao6paxeHO MHOMECTBO TPaeKTOPHH, COHHAIMHX
3aJlaHHhIC Ha4YaJbHOE€ H KOHEYHOE COCTOSHHA. IlomnrraeMes YKaaaTrhb
CBOHCTBO, KOTOPOe XapaKTephsoBaio Gul sKcrpeManasb B menom Ilycrs
QyrRuAs Z (t) ABISETCA DKCTPEMATBIO ¢yakqmonana (1). Ecan cpaBEETH
3dHadeHHe q'gynwmoaana Ha 3KCTpeMalid CO 3HadYeHHEeM ero Ha JI[OGOﬁ
A3 BO3MOKHHIX TPAEKTOPHH, To H3 OmpefielieHHAs] SKCTPeMalll CJegyer
HEPaBeHCTBO

W [z (t)] — W [z ()] >0.

BuIsICHEM, KaK MeHseTCA 3HadeHde QYHKUMOHAJNA IPH Hepexofie oT
JKCTPeMAaJbHOH TPAeKTOPHA K apyro#, mocrarouno Gamaroil Ilpesxpme
BCero 3aMeTHM, 4T0 9Ta GJH3Kas TpaeKTOPHA MoMer OHThL HolydeHa

1(t)

x(0)

Prme. 11

o T

OyTeM MayoR «fJeopMaNWE» SKCTPeMaJd, KaK TOBOPAT, ¢ HOMOIMBIO
BapbEpoBaHds., VIHHMH CIIOBaMM, BCSAKYH COCORHIOID C DKCTPEMANBI0
TPaeKTOPHIO MOKHO omucaTh ¢ymxnmellt Z () + Oz (r), rme 6z (1) —
mponsBosibHas Auddepenumpyeman ¢GyHKuHsA, OPAHAMAOmAs Majke
3HAYeHHs1, MaJihl H 3HadenHs (0z (z))', a TakiKe BHINONHAITCA I'PaHAY-
HEE YCJIOBHSA

Z(0)+ 6z (0) =z m 2(T)+ 8z (T) = zr.

W3 atax yciaopmil cpaay caemyer, aro 8z (0) = 8z (T) = 0, T. e.
IpH BapbEPOBAHME HKCTPEMAIN HAuaNbHASA H KOHEJHAS TOUKE OCTAKOT-
¢Sl HeIOJBHKHEIMA.

IIpmpamenne ¢yuknuonala AW mph mepexofie OT 9KCTpeMalH K
cocelHe#l TPAEKTOPHE OMpENIeseIcs: PaBeHCTBOM

AW =W [z{) + 8z ()] —W [z(®)] =
T
—fu@wy +oc0), 70+ 8c @y, nat—

0

T T
—Sueo, o na={ e+, 20+

+ (8z (1)), &) —u (@), 7' (¢), ¥)] dt.
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Tlonbsysice $opmynoit Teisiopa, PasioKEM HONHHTETPANBHOE BhI-
payKeHde, BLIEJssA JHHAEHAYIO 4aCTh PAasioKedds
Hmeem

T
@ AW =@ 7, e +ur@ 7, 1) x
X (8z (¢))'1dt + O(bz (1)),

e O (8z (1)) — 9MemH BhHICHIEr0 DOPSAKA MAJOCTH L0 CPaBHEHAI C
8z (1) m [8z ()]

Tak Kak A W <0. orciona ¢ meoGXOgEMOCTHIO CIEAYeT, YT0 NEAeH~
Aas 4acTh PAsNO/KeHHsl RO/KHA PaBHITHCSA HYNI0. B DpoTEBHOM CIy-
vae DepeMera 3maKa y MpOH3BoJbEOH ¢ymkume Ox (1) mpmsena O K
pepeMere 3EaKa Bemuman AW. (3to obbscasercs TeM, 9To 3MAK Dpa-
BoH yacTE (2) ompefensicsi GH 3MAKOM DEPBOTO CliaraeMoro, 60JbHIero
0 BeJmdEpe, YeM Bce ocrajbHhie,) IIOCKONBKY mepememhl 3maxka AW
6HTL He MOMeT, CHPaBeJJIEBO pPaBeHCTBO

T
@ [ o, ) +ue @ 7, 1) X
" 8z ()1t = 0.

Wmenno paBencrBo (3) B sABNsAercA Heo0XOLHMEIM YCIOBHEM, Xa-
PaKTePHEIYIONMM DKCTPeMasb «B HeloM» — Qynkmmsa Z (¢) gomxma ofs-
3aTelbAO YAOBIETBOPSTH ypaBHeHH (3).

TloraskeM Temeph, KaK DpeofpasoBaTs ypaBmeHEe (3) Ais TOrO,
gro6n EM ynoGmee GRLIO IOJIB30BATHCA.

VHTeTpEPYA DO YaCTAM BTOPoe cjlaraemoe B (3) H HCOONbB3Ys Ipa-
pEgEke ycaosua 0z (0) = O m 8z (T) = 0, monyuaem

T T T
) 0=S u;&c(t)dt—{—u;'bx(t)l—s e Ll X
0 0

- 0
x bz (t)dt = [u; — {T(u;,)] bz (1) dt.
o

B cmay mpomsBonbnocts $yrkmmm Oz (f) mociesEEA mHTErpaN MO-
KT PaBHAATHCA HYNI0 TOJBKO B TOM Ciydae, KOIYA BLIpAKeHHE B KBAJ-
paTEuX ckofkax pasmo myno. (IIpepponmaraercs, 9ro BHIpaKkemde B
KBajpaTHHX cKoOKax # QyHKNEA Oz (f) HempephBAH.)
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CaepmoBareasHO,

/ d , ¢
()] Us — 7 (uy)=0.

IlonyderHoe JudpdepeHimalbHoe ypaBEEHNEe BTOPOIO NOPAJKA HOCIT
ga3BaENe ypaBHEHHA Jilepa Pemas JTo ypaBHCHUE C 3aJaHHHIMHE Ipa-
pUHIHEMEA yeaonaaMA z (0) = z & z (T) = zp, MOKHO HAWTH BKCTpe-
Malb

B kadecrse npAMepa HCIIOIL3OBAHHA 3TOT0 YPABEEHHs BepHeMCA
¥ pdccMaTpuBaeMoil 3ajiade, C/leNaB PAJ KOHKPETHLIX IIPEJIIIONOKeHuH,
byneM cYdTaTh, 9T0 u (Z, &', ) = ax — b (z')? (MoXxon B eIHEHLY Bpe-
MEHH CHJIQJILIBA€TCA N3 J0X0fla, O0YCHOBJIEHHOIO BHIIYCKOM z (2),
¥ 3arpar, CBABAHEHX ¢ H3MEHEHHEM BeJHIHHH Bhuycka),  {0) m z (T
safaunl OKOHYATENBLHO NPHXOAAM K cleAykomeld 3agade
AaliTH MaxkcAMYM ¢$yHKUAOHANA

T
§ laz ) — b Q)P0
[}
{IpA TpaEAYHNX ycaoBAAX & (0) = zy ¥ z (T) = x,.
CocraBisiev ypaBHenme Jitepa s oToro (yHKIHAOHATA
a -} 262" =0,

Pemenne ypaBHeHHs JaeT

L]
T(t)=— 75, +Ct + o,
riie C1 m Cz — NpOM3BOJLHEIE IOCTOAHHENE, KOTOPHE HAXOAATCSH H3 Ipa-
HAYHEX YCIOBHH, T. € SKCTPeMalb TpencTaBiaser cofoil napabomry

JMaramEyeckoe nporpammeposanme. B § 1 ra. 111 paccMarpmBas-
¢ MeTOJi JUHAMIUYECKOIO [IPOTPAMMHUPOBAaHMA, BecbMa 3ddeRTHRHu
pn W3yYeHAH MHOLOIIATOBLIX MPOLECCOR UPHHATHH pemenuit. Tor
#e MeTOJ| OKA3bIBACTCH NOMe3HLM U NP PelleHMH HeNPePHBHHX 3aKat
ynpaBienmsa YrTo0H NOKasaTL 3TO, CHAUANA ONHIOOM KOHUEMLHIO B
0eJIOM, a NOTOM IPOMIIIOCTPEPYEM ee Ha npAMepe

IIpaMensisi MeTO/Jnl BAPHALMOHHOLO HCYHMCIEHHSA, NKTAITCA Cpasy
0XapaKTePH30BaTh HCKOMHWE o0beKT myTeM nocTpoeHds auddepen-
QUafbHOIO YPaBHEHHs, peIMIeHHEM KOTOPOLO | ABIAETCA HCKOMAs
sKcTpeMans MeKay TeM 310 He elHHCTBenHN nyTh Ilpeacrapasercs
BO3MO’KERIM HAXOATh DKCTPEMAIbHYIO TPAEKTOPUIO He RBCIO cpasy, a
10 YACTAM, LyCTh fake OYeHb MajdeHskmm IpyGo rosops, curyaums
mopobua caegyomeidi Fcam HaM HY)KHO JaTh yKasaHIe, Kak IPOHTH
A3 OJJHOTO IIYBKTa B Jpyrol, To ambo ciefyeT cpasdy oumcaTp BCIO Jo-
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pory, nmfo nociie Ka)Kjoro uiara coo0maTh, Kyna ciaejyer cfAetarsb
ouepenmoit ulal B aroM chaydae UcaoRek Oyaer moamnocTbio  JHATh A0°
pory, xoija jloiingeT A0 KOHEYHOro mymuTa. Tak BOT, Hepumi ¢uocob
aHaJIOrMYeH MCTOAY BapHAalEOHHOLO MCIACHeHUsI, BTOPOil ke — MCTOAY
AWHaMHUYEeCKOI'0 IIPOTpaMMHEpOBAaHHSA.

Tlopno6Has NBOMCTBEHHOCTH OIMCAHEA OHOTO H TOro iKe 00 BEKTA
ofycnoBiieHa TeM, WTO BCAKYI THAJKYI0 KPHBYIO MOMKHO TpaxfOBaTh
160 KaK reOMETPHIECKOe MECTO TOYeK, Y/ 0BIETBOPAIONMUX HEK010POMY
ypaBHeHH0, Jub0 Kak ormbamomyn ceMelicTBa KacaTeAbHHX K a0l
KpuBo#t

Wrak, sapauy IOMCKa HEIpepPBIBHOH HKCTpeMalim MOKHO paccMarpH-
BaTh KaK HeNpepHIBULI Ipolecc MPHHATHA pelleEMil — B KayKLOH ee
TOYKEe MH J(OJKHb yMeTh HaXOAUTh KYAa IepefBHHYThCA, YTOOPL HO-
nacTk B cAeylOmyr TouKy Paaymeercs, 5TO BCero Juuip mareMari-
dYecKas afcTpakmus, Tak Kak (QH3UYIECKH HEOCYIeCTRHMO npmHfisiThe
peuieEH BO BCEX TOYKAX KPHBOH — HX CIHMKOM MHOro. IIpu pewleHyHd
KOHKPEeTHHX 33/a4Y HellpephlBHAsg KPUBAasg anlpPOKCHMHUpYeTCH gomManoi
HJIH 3aMeHsIeTCS AMCKPeTHHIM MHOMKeCTBOM TOYeK. Paccmorpmm 9TOT
MeToj, Ha IipaMepe yyKe U3BeCTHOH HaM 3a/a9H, HECKOJLKO BUOA3MEHUR
ee,

ByneM cudrars, 9TO 0X0[ (HpPME B eJHHHNY BpeMeHH 3apHCHT
or obbeMa BHIIIYCKA OPOAYKUMH z (f), OT HANAYHOTO OCHOBHOrO HKamd-
tada ¢upMs K (1) B BpeMenHd z, T e omnpepensetcs pyrkumeir u (K(2),
z (2), t). 3amac KamuTaja CBs3aH ¢ OPAHAMAeMbIM pemeHmeM — BeJlH-
YAHOH BHIIYCKA — TaKHAM COOTHOMIeHHEM

©® X —jKe

(cKOPOCTE HAKOILIEHAS B KAMK/(L MOMEHT ecTh QYHKIHA OT AMeIomerocs
OCHOBHOFO KafmudTaka, BeMUYMHH BHIIYCKA M MOMeHTa Bpemecrmm) W3-
BECTEH TAKKe HAYaAbHNI pasMep OCHOBHOIo Kamurtana K (0) = C.
TIpu »TEX ycJaoBUAX TpebyeTcs, TaK ke KaK ¥ papbue, Haiitn oObeM
BRIIYCKA NPOAYRUMH z (Z), KOTOPLIH pocraBdsid Obn MaxcmMyM (PyHEK-
qAOHATY
T
W lz(®)] = u(K (@), 2(v), Vv
0
QOcrioBHOE 0 rIEYAe 3TOH 3a4a9n OT TOH, 4T0 GLTa paccMoTpeHa BuIIe,
COCTOMT B HaJMIHH orpaHmdeHds (6), obycmommuBaiomero Tor (rakKT,

4T0 IpUHUMAaeMoOe pellieHHe HUMeeT IROUHON 3ddeKT — mememmem bl
BRJIAJ B CyMMapHBHIH J0X0j H BO3AEHCTBHE Ha samac KauuTaja @ fJOXO0A
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B Iocleqyiompe MoMeHTH Bpemenr Ha BaBasch B MaTeMaTH4eCKH®
TOHKOCTH, OTMETHM, 4TO 3TO OTDaHMYEHHe He [1aeT BOSMOKHOCTH HeIo-
CPe/ICTBEHHO HCHOJb30BaTh ypaBHeHMe Jilepa panA Hamed 3amatd.
Hyxu0 CKa3aTbh, 9T0 H BoOOIIe HCIONB30BAHHE /ISl Hee KIACCAYECKHX
MeTOoJIOB BAPHANHOHHOIO HCYACIEHAS BecbMa 3arpyAHeHo. MeToxn
JKe NAHAMHEYECKOr0 NPOrPAMMEPOBAHAS IO3BOJNSIIOT IpPeOJoNeTh BO3-
HAKAKM#Ae TPYJHOCTH. JT0 TeM Oolee NEHHO HOTOMY, 9TO B PeaibHHX
8ajavax, Kak IPAaBHJIO, OPHXOJHTCH CTAJKHEBATHCHA HMEHHO € DKCTpe-
ManbHLHIMA 3a7a9aMH ¢ OTDAHAYEHHIMH.

Hrak, MBI JO/GKHH YMETh B KayK/[HI1 MOMEHT BDPeMEHH ! HANNYTIHM
o6pasom BuOHpaTh ¢pymknmio z (). ComocraBEM 3Tod 3ajfiave ee JAHECK-
pPerHy® ammpoKcmMammio. ByneM HcKarb

N—1
) max u(K;, x5, ;) A

= i=0

IpHA YCAOBHAX
Kin—K;=f(K;, z,t)A, t,=0, ty=T, K,=C.

3necs mpmEsATH 0603mavennsa Ky = K (4) 0 23 = z (), a ty, &y, « « »
wy Iy — MOMeHTH BPeMeHH U3 HPOMEXYTKA ¢, OTCTOAMHe IPYT OT APYTa
Ha BenmumAy A.) Tem caMuM, BMeCro Toro 9To0n HCKATH QYHKIHAIO
z (1), saganEy® Ha mpoMexyrke [0, T], Mu 6ymem Tonwsko Bubmpars
BHAYEHAA €0 B PHKCHPOBAHHHX BaPaHE® TOYKAX Iy, Iy, « + « Lye

«IlorpysnM» Hamy 8ajady B CeMefCTBO TAKAX OZHOTHUHHWX 3ajadl
mafite MakcEMyM (yHROmOEAana

N-—1

@®) W Zer Tasrr-- o2yl = N u(Kyy 24, 1) A
{=mg
IPA YCIOBHAX
K,=c¢, Kin—K;=f(Ki, 5 t) A (i =s5,541,.0., N —1).

TlorATHO, 9TO MaKCAMYM Ka)KHOr0 TAaKOro QYHKNEOHANA 3aBHCAT
oT Benmume s B ¢. O6o3maumM ero uepes O, (c), T. e.

max W, [z, ...,25] = D, (c).
tx}
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Ha ocHOBaEME OmpHEIMIA ONTHMAJBHOCTH (CM. cTp Y6) cpaay e
MOHO HPMiTH K CJAeAyOmMEM PeKYpPPeHTHHM COOTHOLICLMAM:

Dy(e) =0,
9 D, (c) = ma}x {u(e, g, t)A +
{xg
+ (Ds+1 (C + f(c1 Ly tu) A)}
(s=N—1, N—-2,...,0)

Buumcnssa nocinefoBateabHo PyHKnEA Py (¢) I 3amOMHEHAA COOT-
BETCTBYKINHe ONTHMAJBHEE CTPATerHH, MOMKHO HAHTH YHCIEHHO®
pelleHde HOCTaBJIeHHON 3alayl — BeamwuHEa Py (C) mpefcrasiser coboit
MaKCHMalbHO® 3HaUeHWe PyHKNmoHana 3afgaud (7), BeJUYAHH 3Ke zj,
Ha KOTOPHIX [OCTHTAKTCA MAKCAMYME B COOTHOMOHHAX (9), oIpefeaalT
ONTEMANBHEE® O00BEMH BHIyCKA NPOAYKOME B MOMEHTH I, BaKHO
3aMeTHTh, 9TO 6CJIH BeJIHYHHH g MOJIAHEHK KaKAM-1A60 ROIOJHATENb-
HLIM OIPAHWYOHHAM, TO MaKCEMyM Oepercs IO JOOYCTEMOMY MHOMKE =
CTBY 3Ha9eHHHA. B aTOM GoAbIIOe MPEeMMYIMECTBO METOAA AAHAMAYECKOIO
OpOrpaMMHEPOBAHHASA.

Nprenpn MakcoMyma IlomTparmEa. HaggeM ¢ reoMeTpEYecKoro
OOSICHOHHS BTOr0 NPHHENANA, pPaspaboTaHHOIO COBETCKEM MAaTeMaTH-
xoM, axamemuxoM JI. C TIOHTPATEHENIM H ero COTpYAHHKAMH, a yiKe
DOTOM HepedieM XK COOTBETCTBYIOMEMY aHAJIATAYECKOMY AamImapaTy.
B xagecTse HANKCTpan@y HO-IpekHeMy GyaeM HCIOJIb30BATH 3aJady
06 ompefeneHEH 06beMa BHITYCKA NPOAYKOHHA (PHPMEL.

IOns Gonbmeit DPOCTOTH IPEAIOJOKEM, 9T0 006H6M BHIOYCKAa IIPO-
IYKOAH HENOCPe[CTBOHHO HA NPHPAMEHEA AO0XOfA2 He CKA3hBAeTCA.
OpyraMm cioeamd, GyfaeM cumTaTs, aro ¢yrxmasa u (K, z, £) Ha caMoM
Jesle He 3aBHCHT OT z.

CocTosiHEe AHHAMHAYECKOH CHCTeMH — (HPMEI — B KKK MOMEHT
BIOJIHe OIpefieNseTcd ee HajimdmuM xamaTajsoM K. lleas ympasie-
HHsl — MAaXCHMHA3AaO¥s [0XOfa — COCTOMT B TOM, YTOOH Cpefd BCex
TpaexTopEid Ha miockoctd (K, t), ACXoAAmMEX u3 AaHHOHA TouxH (¢, 0),
HaHATH Ty, Ha KOTOPOX HOCTHraeT MaxcAMyMa dymrmaonax (1).

Oas Kampmoid Touxm (K, t) (0t < T) paccMoTpuM 3afady o
TOM, Kax clleflyeT YOPaBAATh PAPMOi, AMeIOIMeH B MOMEHT ¢ XKamaTaa X,
9100 o0ecmednTh 3a BpeMs OT ¢ 80 T MaKCEMYM [oxofia. Benmumma
9TOr0 MAaXCHMAJBHOLO JOXOfa, 0YeBHTHO, 3aBHCHT OT HAYaJBbHOH TOU-
ke (K, t), Tak uro Ha mnoexoctd (K, t) mpm 0 <t < T ompenenena
dyaxnaa V* (K, 1)

H306pasum anEEE ypoBHA 3Tod Pymxmum (cM. pmc. 111). Bremrmme
HODMAaJA K JHHASAM YPOBHA dToM $yEHKOHA 061aaf0T 09eHb BaKHEIM
CBOMCTBOM: OHH YXa3hBalOT CKOPOCThP HAKOIUIGHHS Xammrana, ofec-
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mequBapmyio Han(oJbille: OTHOCHTEJNBHOE NOpIpamende Aoxofa (Ha
ONEULNY KarmATajgonjaoxkenuit) Eciam, EMesA B MOMEHT ¢ namATad X,
Mbl YyCTaHOBHM 00beM BhiIYCKa HPOAYKININ PABHb Z, TO PaxTHuecKH
Ha mwiockoctw (K, t) Mu OymeM ABMIaThCA B HAOpaBIeHUI! BeKTOpa 2
¢ xommomentamu (f (K, z, t), 1) YlosroMy pgnsa ofecmedeHus MaKcu-
MaJbHOIO NPHPAMEHHS K0XOAa MH AOKHE BHOHUPAaTh 00BeM BhIycKa
OPOAYKOEE & TaK, TT00B NpoeKmEsA BEKTOpA z HA BHEILIHION HOPMAaJab
K JdEAN Ypobua QymKoum V'* B COOTBeTCTByWmed To9Ke OmLIa Max-
CUMAIbHA

Pue III

Taxopa mpeiHasa cTopoma DpPMETIMOA MAKCMMyMa AHAJIATHIeCKHIl
annapar Mel OPOMJIIOCTPUpYeM ua Gollee obmeit 3amage, we mpepmosa-
rasg He3aBHCHMOCTE GymEKOuM v o z Ilycrs

T

W (K, @, t)=\ u(K, ¢, 1)dv u
i
V' (K, t)= max W (K|, z, t),
{x}

rae MakcEMyM GepercA O BCeM JONYCTUMLIM YIPaDJICHUAM

TomATEO, 4TO meppad DeJMYMEA BHIpasKaeT OXOMN, MONYUeHHEIH
GupMoii 3a ppeMs 0T ¢ Ko T, eciIm b MOMEHT ¢ 3aIac Kam@aTaua papgser-
¢ K; m pubparo ynopannenue z (1) Bropas e — [0XOf, COOTBETCT-
BYOIIUH ONTUMAILEOMY YOpaBieruio Z (1).

Npomenyrox ppemenu [¢, T] pasofbeM Ha ABe 9acTH — KOPOTKu
IpoMesxyToX A B ocrawomuiica [t + A, T]. Torga, npumensaa OpPAHOMI
ONTHMAJIBHOCTH (CM CTp 96), MOKEHO DOJNYIHTH TAKOe COOTHOIICHHE

(10) VK, t)= max{u (K, z,t) A+V" (Kisa, t++A)}.
*

(MaXCHMAJIbH kI (moxom 3a Xo- (MaxcHMaIbHRI [0-
JI0X0f, TOJydae- POTKui OpoMe- XOf, DOJydaeMalil
MEE 0T MOM@HTa HYTOK A) OoT MOMeHTa ¢4 A
t no T, ecau b po T, ecim B Mo-
MOMeHT ! 3amac MeHT ¢ A 3amac
Kanurana Ky) wamurana K, .)
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C apy1o#t cTopoHLI, €cay Ty -— OUTHMANLHEH BHUYCK B MOMCHT ¢,
TO ¢ TOYHOCTHIO /10 GCCKOHEUHO MAJLIX Gojice BLCOKOIO NOPANKA, 1eM A,

(1) VK, ) =u(Ky 2 ) A+ V' (Kiea, £+ D).

IlpepnononmM Aas OpoctoTe, 40 V* nuddepennupyema Torpma
uz (10) (¢ TounOCTHIO 710 6ECKOEEYHO NanhX BLICLIETro NOPSAJiKa) CaefyeT

= max {u (K, 7, ) A + V' (K, +f(Ky, 21, 1) At+A)—

13

—V*(Kp ) = A max{u (K, z, )+
%t

+ VUK, (K, 2, DA, 1+ L) -V (K, z)}’
A

OTKypa ciaepyer, 4ro0
av* av*
max{u(K,, zp t) + 55 (Ko O Ky 2 t) + 57 (K, t)} =0,
x
t
HJIH, DoJlaras
o
daK

max{u(K,, 0 ) — M) (K, vy 8) "TV;(K,, t)} —0.

Xt

(Kp )= —A()

Touno Tax ke u3 (11) MOYKHO TIONYUHCL paBeHCTBO

w(Byy B0 1) = MO f (K 5 84 20 =0,
T. €.
(12) w(Ky B t) — MO (K 5y, £) =
= max {u (K;, 2, ) — L (1) f (K, %, )}

*

Hawkonen, auddepernnpys coornoutelne (11) vo K; (upuEumdn Bo
pHUMAHKC, 9TO0 K, Fa = Ny - f (K, Z,0) A) i yerpemana A x nynwo,
moJyuaeM

’ 0 0
—V @)= —r L

Benuuuua — A’ (¢) XapaxTepusyeT CKOPOCTs OOECHERMBAHUA €M~
HENH KaOUTaJa B MOMEHT t.
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HTax, MOKHO cfesaTh CHeAYIOmMEHd BEBoA. OOTHMANBHOE YOPABJIS -
HAe Z D Ka/Abli MOMEHT JOJIKHO YROBJETBOPATH TAKAM yPABHEHMAHM:

dK
1)) ar = (K, z, t),
(IT) u — Af = max (u — Af),
x
6u Bf — ’
(I11) 5?—7\,37——1\..

AmMeprKaHCKAN axoHOMECT JlopdMmaH, HCCIEfOBABITAN KAHHYIO ¥a-
faTy, OPHfAeT STHM yDabHeHHAM ClefyOIHAll 5KOHOMEYIECKHH CMuICI)

(I) — xapakTepHayeT TeMI pPOCTa KamATajga B KaKAH MomcnT B
8aBACAMOCTH OT TEKYIIero COCTOSHHAs H NPAHAMAOMOIO YIpPaBJOuusi}

(II) — DoxasuBaeT, 9TO OYMINEHHEIH [JOXOM, T. 6. KOXOf, H3 KOTO-
poro HCKIKNYeHa MaprAHAJbHAA OpeflefIbHAS ONEHKA HAKAIIHABAaeMOro
KamaTaja, B KOKAHH MOMOHT MaKCHMAJIeH Ha ONTAMAJIbHOH TPaeKTOPAR;

(I1I) — cxopocTb ofecneEEBaHMA XauATaja OPH OITAMAJ bHOM
yOpaBieHHH ompefiejifeTcAd MaproHaJbHOH oONeHKOH KammTajna Juis
MaxcEMA3anma Joxofa UYeM Dume 5Ta ONEGHKA, TeM MEJICHHOO
OpPOHCXOAT oDecneHEBaHHe.

Pemenme ypasmemmi (I) — (III), cocTapiAmMEX aHAJATHTCCKOO
BHIPAKEEMe NPEHNANG MAKCAMYMA, MOKET OHITH OCYIIECTBJIEHO OJHHM
¥3 MHOTOYHCIEHHHX MOTOJ0B, Pa3paboTaEHHX B TeopHH AmdepeH-
npaxsENX ypapHeHHi. Hepegxo 0HO oxa3uBaeTcss 60jee HPOCTHIM,
9eM pellleHAe HCXOAHOH 3afadd JPYIEMH METOMAMH.
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Crp. Crpoka Hanegagaro Jomxgo OuTH

13 |14 cr MiMaMsM, MiM>MsMs

18 |13 cs. B HCOOJNbL3YeMBIX BO BCOX

24 |11 cs. B HAmpaBJeHAU, YKazaH- |, oTAaixaa ot Touxu O.
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163 2 cn Dud pepenumpys, HOudgepenunpya (5),
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169 {13 cB. PaBHOBpEMeHHbIX PasHOBpeMCHIHX

182 | 4 cm.  |axomommaecxoit NHHAMAIECKOK
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