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NPEAUCIIOBHE

B nocneanne roan B Hamedll cTpaHe GoJibllioe BHHMaHHWe yle-
JsieTcsl BONPOCaM COBEPUIEHCTBOBAHHS NJaHUPOBAHHSA, SKOHOMH-
4YeCcKOro aHajH3a, ynpaBJieHHsl 3KOHOMHKO#. HeoBxomuMmocTs Ta-
KOrO COBEpIIEHCTBOBAHHA oOmnpeessieTcss pocToM MacmTtabos,
YCJAOXKHEHHEM 3KOHOMHYECKHX W NPOHM3BOJCTBEHHHIX CBfI3€H, Mo-
BhILIECHHEM TeMNIOB TEeXHHYecKoro nporpecca. Bes aToro HemocTH-
JKUMO JaJibHelilllee MOBHIIIeHHe 3KOHOMHYecKoH 3¢ deKTHBHOCTH
COLHANHCTHYECKOTO X03ANCTBA. BaXKHHIM CpeACTBOM HA 3TOM NyTH
fIBJSIeTCAl OCYIecTBJseMas B Hacrosillee BpeMs XO3SACTBEHHAst
petopMa.

Toli Ke uenu CJAYXHT COBEpIIEHCTBOBAHHE 3SKOHOMHYECKOM
TEOPDHH H NPAaKTHKH, NepecTpofika HX Ha G6asze HCNOJNb30OBaHHsA
MAaTeMaTHYeCKHX METOJO0B H 3JEeKTPOHHOW BBHIUHCJHTENBHOH Tex-
HHKH. HanbGosbiiee pacnpocTpaHeHHe M HaHBoOJbliee 3HAYEHHe
a5 COUMAJUCTHYECKOH 3KOHOMMKH MOJYYHJIH METOAH JIHHERHOro
nporpaMMHupoBaHus, BosHuKiine BnepBhie B CCCP. 3Ttu meroink
n 0osiee IIHPOKHH Kpyr BONPOCOB, OXBaThiBaeMHIl MaTeMaTHue-
CKHM ONTHMaJbHBIM NpPOrpaMMHpOBaHHeM, B 1leJIOM, CAykKaT TO
6a30#, Ha KOTOpOf JNOJKHO OCHOBBIBATBCSA ONTHMAaJBHOE MJaHH~
pOBaHHe HapoOJHOro XO3fHCTBA.

TlIocko/bKy € 3KOHOMHMKOH, C Pa3jMYHHIMH SKOHOMHUYECKHMH
NOKa3aTeJsMH NPUXOJNTCH BCTPEUATECH MOYTH KaxKIOMY Yelone-
Ky 4 Ha pa6oTe u B OLITY, NOHSATEH TOT GOJIBLION HHTEpeC, KOTOPH |
BHI3HIBaeT KOpEHHAas mepecTpoMKa SKOHOMHMYECKOH HAayKM H mpak-
THKH, CBfI3aHHaAd C NpHMeHEHHEeM MaTeMaTHUeCKHX MetojaoB. He-
KOTOpOe O3HAaKOMJIeHHe C 3THM MNpeAMeTOM NO0Je3HO He TOJbKO-
SKOHOMHCTAaM, HO H KaXXJOMY HHTeJJIMTeHTHOMY udenoBeky. [lpex-
CTaBJiIIeT HHTepeC M O3HAKOMJEHHe C 3jieMeHTaMM TOH HOBOH
MaTeMaTHKH, KOTOpash BO3HHKJA B CBSI3W C MOTPeGHOCTSIMH 3KO-
HOMHKH H B35ITa €10 Ha BOOpPYXKeHHe,

HWiMeHHO 1ensiM nepBoro ofIiero 3HaKOMCTBA C 3THM KPyrom
BOTIPOCOB M CJYKHT AaHHad HeGoabuas HGpowtopa. Ham xoTenoch
He TONBbKO pacckasaTh O TOM, B KaKHX BONpOCax NPHUMEHSIOTCS
MareMaTHYeCKHe MeTOJAH B 5KOHOMHKE M 4TO OHHM JAAIOT, HO U CO3-
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JaTh HEKOTOpoe NpeAcTaBjeHHe 0 caMHX 3ajavax, DaccMaTpHUBa-
eMbIX B MAaTeMaTHYeCKOM ONTHMaJbHOM NpPOrDaMMHPOBAHHH, O
crnocofax HX pellieHHs, a TaKKe TNOACHHUTh, KaK HMeHHO
MaTeMaTHKa BXOAHT B 3KOHOMHKY H KAaKOBa €e poJib B pellCHHH
H HOHMMAHHHM SKOHOMHUYECKHX 3aAau H mpobJeM.

Bpoumopa npencrabiser coGol KpaTKoe M3JI0XKeHHE OCHOBHBIX
H1cH NpHMEHEHU MaTeMaTHKH B 5KOHOMHUECKHX HCCJIeNOBaHHSAX.
Hapsany c TeopernueckKHMH BOMpOCaMH B Hefi paccMaTpHBAIOTCA
U KOHKDeTHble YHCJAeHHbie 3anaud. ManoxeHue Bejercd Tak, uTo-
OBl NOKa3aTb OpraHHYeCKOe €IHHCTBO MAaTeMaTHKH H SKOHOMHKHY
IIPH HCCJAeLOBAaHHH W pellleHHH 3a]ay 35KOHOMHUYECKOTrO aHaJjHza.

IlpennaraeMoe H3jaHHe pacCYHTaHO Ha HHXKeHEPHO-TEXHH-
YeCKHH COCTaB, 3KOHOMHCTOB W TNJaHOBHKOB, CNEIHAJHCTOB, pa-
0OTaOLIUX B PA3JHUHBIX OTPACAAX X03AACTBA, KOTOPHie XOTEeJNH OBl
N03HAaKOMHTLCA C OCHOBHLIMH HJESIMH MaTeMaTHUECKOH 3KOHOMH-
KH. KHHra Moxer 6biTh MOJIe3Ha TaKXKe CTYJEeHTAM BY30B, YUHTe-
JSIM H yyalluMcA CTaplMX KJIaccoB cpemHed mxoabl. K MaTema-
THYECKCH NOATOTOBKe YMTaTeNsl KHHTa He npeabaBisieT 0OCOGHIX
TpeOOBaHKH, TaK KaK HCNOJB3YIOTCA B OCHOBHOM JIMIIb HEKOTO-
pbie CBeleHHd M3 3JeMeHTapHON MaTeMaTHKH. Pematomee sHage«
HHe HMeeT HHTepec K ee Teme. Ecian HekoTopeie pasgensl mpen-
CTaBHT 3aTpyaHeHue nas yutateas (§ 4 ra. I, vacts ra. 1), to
HpH NePBOM UTEHHH MOXKHO OTPAHHUYHTBLCA UX NPOCMOTPOM.

KoHeuno, nnaa 6osee mogpoGHOro 3HAKOMCTBA ¢ BONMPOCOM
yuTaTeMo NpHAeTcA 06PaTHTHCA K CYLIeCTBYIOIIEeH oOLHpHOH chie-
LHaJMbLHOIl JuTepaType {CM. KPaTKHi CNHCOK B KOHIle KHHIH), NMpo-
YUTAHHBIE 3/€Ch MaTepHas] MOCAYXKHT AJA 3TOTO XOPOLIUM TpaM-
NJIMHOM.

Mbi 6yaeM cunTaTh CBOK 3afauy BLIMOJHEHHOH, €CJ#, OTJIO-
¥UB NIOCJie NPOYTEHHHA 3TY KHHIY, YHTaTeldp GyAeT NpefCTaBJsATh,
KaK CBsi3aHbl MaTeMaTHKa U 3KoHoMmuka. Eme ayuine, ecin oH 3a-
XoueT yrayOHTh CBOM NMO3HAHHA B MaTeMaTHYeCKOM Nporpammu-
poBaHuM, a B AajdbHeHlleM H TPUMEHHTh HX B CBOeR JAesaTelb-
HOCTH,

Hogocubupck, secng 1968 200z



Fnasa l

OCHOBHbLIE MAEM FMHEHHOIC MAPOIPAMMMPOBAHNA

3 1. Baegonnue

C He3amaMATHLIX BpeMeH NPH H3YYeHHH CJOXKHBIX NPOLECCOB,
SIBJICHHH, KOHCTDYHPOBAHHHM HOBBIX COOPYKeHMHA H T. M. UeJOBCK
npuMeHsieT MoJeianpoBanue. CyniecTByeT HeCKOJbKO NpHEMOB
MogeaupoBanug. [Toxanyh, HCTOPHIECKH NMePBHIM ABJAAETCH OJMH
M3 HHX — 3T0 MeTo] nonobus. CyTe ero B TOM, 4TO H3ydaeMoe
ABJIEHHE BOCNPOR3BOJAUTCA B 3KCNepUMEHTaNbHBX YCAOBHAX, B
Jpyrom Mmacuitabe, «B MaJIoOM», H Ha 3TOH JeHCTBYOILeHd MoLes1d
Bejercs d3yucHde sejeHul. Hanpumep, nnd roro, uTobul Heeaeno-
BaThb 3aKOHB OGTeKaHHMsl KphlJa caMoJieTa BO3JYLIHbiM HOTOKOM,
cosjaeTcsi yMeHblIIeHHAsl KONMSl KphHija W NoMellaeTcss B a3po-
guHamuueckywo Tpy6y. Torna, nponyckas HOTOK BO3jyXa, 3Kcne-
pPHUMEHTAbHO H3yuasi nponecc 06TeKaHHs, NONYYAIOT HYXKHBIE Xa-
PAKTEPUCTHKH KpHJa. DTOT MeTo] NPHMEHHM JaJjieko He Bceraa,
TaK Kak yMeHblUieHHe MacuiTaba MOXeT OKa3aThCA HeoCyIiecT-
BHMBIM, OHO MO’KeT HCKAa3WTh SIBJeHHe, a He oé.nerqmb €ro Mc-
cJiefloBaHue,

JIpyroii cnoco6 MojesupoBaHHA — 3TO aHAJOTOBOE MOJ EJNHPO-
BaHve. OHO OCHOBHIBaeTCs Ha TOM, UTO pasHkie (pU3UYeCKHe fBJe-
HHMSl MOTYT XapaKTePH30BaThCH OJHHMH M TeMH e KOJHUeCTBEH-
HBIMH B3aWMOCBA3AMH. DT0 MO3BOJAET HY>KHBIE JaHHble 06 OTHUX
npoueccax «CHHMAaTh» ¢ MoOJeJjel, OCYLIECTBAAOLUX COBCEM IPY-
rue (uznueckue npoiuecchl. AHAJOroBoe MOJEJIHPOBaHHE peajiu-
3yercsl He TOJIBKO Ha APYrHX (PH3HYECKHX MOJETHPYIOLHX YCTPOLl-
CTBaX, HO H Ha 3J€KTPOHHO-BHLIYHC/JUTEAbHBIX Maumuuax (DBM).
Huxe Mbl NpUBEIEM OMUCAaHHE THPABIHUECKOR MOAEJH OJHOIO
H3 KJ4aCCOB 3aJay MaTeMaTHYeCKOro NporpaMMHDOBAHHA.

Haubosee cosepuieHHBIM H BMecTe ¢ TeM HauboJee 3®d)ex—
THBHBIM CDEJCTBOM SIBJISETCS CO3JlaHHE MaTeMaTHUeCKHX MoJesiel
H3yuaeMbIX NPOLECCOB, fABJeHHH. FIMeHHO 5TOT NMyTh MOAENHPOBA-
HHs LIHPOKO OTKPHIBAET [BepH JJIA NpUMEHEHHsA MOTyIeCTBEeHHBIX
CPelCTB MaTeMaTHYECKOro aHaju3a, TaK KaK 1o CaMOH cBoek
npUpoje MaTeMaTHueCKHe MeTOAbi He MOIYT NPHJAAraThCs Hellp-
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CPENCTBEHHO K NEACTBHTENBHOCTH, & TOJNBKO K MaTeMaTHUECKHM
MOJe]IIM TOTO HJIH HHOTO Kpyra siieHHii. Pasymeercs, pesynnra-
TH HCCJAEROBaHHA TaKolh MOAeU OYNYT HMeTh NPaKTHIECKUH HHTe-
pec, ecIH caMa MOA&Nb aAeKBaTHO HJH AOCTATOYHO XOpPOLIO OTO-
Opaxxaer peanbHyl0 cuTyanuio. Jas Gosee TOYHOTO OmuCaHMS
NefICTBHTENHHOCTH NPHXORHTCA CTPOHTH OOJiee CJOXKHBE H TOWHbIE
MaTeMaTHUeCKHe MOJieJIH, YUHTBIBalolllie MHOTHEe CTOPOHHI pac-
cmaTpuBaeMoro fBjaeHus. CremeHb COBepHIEHCTBa MaTeMaThie-
CKHX MOJeJieR, NMPUMEHAEMbIX B TOW WJH HHOH HayKe, MaTeMaTH-
JeCKHH anmapar, HCMOMb3yeMBlH [J11 X HCCJAEIOBaHHS, B H3BECT-
HOH Mepe XapaKTepH3YIOT YPOBeHb Da3BHTHS HayKH,

B Teuenue JAJAUTENHHOTO BpPEMEHH B SKOHOMHYECKOHR Hayke
HICMOAB30BaJICA BeChbMa OTPaHHUEHHHH apceHaJ MaTeMaTHUYECKHX
mozenael. B nactHoctH, Han6oJiee IHPOKO NPUMEHSJIHCH MOJEJH U
ONMHCaHHA, HCHOAB3YIOUIHE anreGpautecKkue COOTHOUIEeHHA W 06o-
2HaveHHs. BoJblllylo posib CHICpaJ 5TOT MaTeMaTHUeCKUH annapart
B «Kanurane» K. Mapkca. C ero noMoInsio BeIpa’KeHbl OCHOBHHE
5KOHOMHUECKHE 32KOHOMEPHOCTH KanHTaJlHCTHYeCKOro X03fAHCTBaA.
Henannucs TakXKe MOMBITKH HCHOJH30BATh NPY H3YUEeHHH 3KOHO-
MHUecknx mpobieM nuddepeHINaNbHOe W HHTErpajlbHOEe HCUHC-
nenus. MHEIMU cioBaMu, MaTeMaTHUYeCKHH annapaT, BO3HHKIIHA B
CBA3H ¢ NMpobJjeMaMH MaTeMaTHUeCcKON (H3HUKH H TeopeTHIeCKoH
MEXaHHKH, IPHMeHANCA W AJA HCCAeJOBaHHA W DellleHHsd 3KOHO-
Mudeckux 3anad. PasyMeercs, 3TO MOTJIO NPHHOCHTL NOJIB3Y JIHIID
na MepBHIX MOpax, B JaJbHeRlleM e BO3HHKJa HeoGXOQHUMOCTDb
B CO31aHHH MaTeMaTHYeCKHX MeTOJO0B, CMelHalbHO APHCNOCOO-
JIGHHBIX K 3a]a%aM OKOHOMHYeCKOro aHaaH3a., MMeHHO 3Tomy
¢643aH CBOMM NPOHCXOXKJeHHeM pfAA HOBHIX MaTeMaTHUeCKHX
RHCIHIJIMH, TAKHX, KaK JHHeHHOe NpOrpaMMHpOBaHHe, AWHaMHYe-
CKOe TporpaMMHpPOBaHHe, TEOPHS WD, TeopHsA rpadoB H Ap. DTOT
KOMIAEKC HNPHKJAAAHHX MaTeMaTHUYeCKHX JAHCHRIJIHH  MOXeT
€uTb OoObenWHeH OOWLIWM Ha3BaHHEM — MaTeMaTHYecKas 3KOHO-
mika. [IpeaMerom HccsenoBaHHA MaTeMaTHYeCKOH SKOHOMHKH
ABASIOTCS MaTeMaTHUYeCKHe MOJesH, MOPOXKACHHBE N CBf3aHHbIE
¢ onpejejJeHHBIMH 3KOHOMHYeCKHMH npob/ieMaMH, ONHCHBA0IHE
SKOHOMUKY NpPeAnpUATHA, COBX03a, HaPORHOTO XO3AHCTBA HJ/H
OTAEeJbHbIE H9KOHOMHUECKHE APOIlecChl B HHX. XapaKTepHHIM 1.5
NJAaHOBO-NPOH3BOACTBEHHHX H 3SKOHOMHUECKHX 3aJay sBJAAeTCH
MHOKECTBEHHOCTh, BaPUAHTHOCTh BO3MOXKHBIX DelleHHN: AanHyio
HJAH 5KBHBAJEHTHYI0O B MCNOJAL30BAHHH MPOAYKLUHIO MOXKHO Noay-
ATH Pa3/IMTHLIMH cTTocoGaMH, IO-pa3HOMY BHOKpaTh TEXHOJOTHIO,
cHpbe, NpHMeHsieMoe 060pylOBaHHe, OpPraHHW3alHI0 Npollecca.

OnnuyM u3 Hanbonee NpaKTHUeCKH BaXXKHHX BOMPOCOB 3KOHO-
MHBKH SIBJIfeTCS HOCTPOEHHE MJIaHa Ha PasHbIX yPOBHAX 3KOHOMH-
uecKOM CHCTeMB — OT HeXa 1O HapoRHoro XxosshcTBa. KauecTBo
e MA3Ha CaMBiM CYIIECTBEHHHIM 06pa3oM 3aBHCHT OT NMPHHATOMH
CHCTEMb! pellleHUA — NPH yAayHoM BbiOope ee NMPH MEHBLIHX 3a-
TpaTax MoxerT OHTh JOCTHIHYT GoablinA 3QQexT u HaoGoporT.



Ha nepsuift B30Js1 MOMXKeT MOKasaTbCsl, YTO NPH HAJHYHH He-
CKOJILKHX BO3MOMHBLIX pellieHH!l HYXHO NPOCTO PaccMOTpeTh BCE
BO3MOXKHOCTH U BbiGpaTh Haunyuwyo. Ho aTo ToJbko Ha nepBbiit
parasg. Tak Kag xaxawfl NJaH nojyeaercs B pesyjprare codera-
HUS 3JIeMeHTapHLIX TPOH3BOACTBEHHBIX pellleHnH, To YHCI0 TaKHX
koMGUHAIHI MHOTOKPaTHO YMHOMXAaeTCA H OKa3biBaeTcs HACTOb-
KO BEJHKO, YTO H B CPaBHHTEJNbHO MPOCTHIX 3ajayax nmepebop Bee-
BO3MOMKHBIX BaPHaHTOB HEOCYLEeCTBHM JaxKe NMPH HCNOJb30BaHAH
cospeMeHHbX IBM.

Bonpochl HaxoXAEHHSl HauJyylllero, oNTHMaljbHOro, MiaHa
BTpaT 0cobyo polib B COUHaNHCTHUCCKOM ob1ecTse — obmiect-
Be, CTaBsIlLEM 33134y Hanboaee MOJHOTO YAOBAETBOPeHHS NOTPes-
flocTell BCeX CBOMX 4JeHoB. FIMeHHo B HeM, 6Jaropapsi njaHoBo-
CTH XoaaficTBa, obIlecTBeHHOl COOCTBEHHOCTH Ha CpeAcTsa np:-
L3BOACTEA, MOXeT GbiTh JOCTHTHYTO HauGonee ToJHoe # 3ddex-
THBHOE HCTOJbL30BaHHE HMEIOMIMXCH M BbiJeAeHHbIX 1Jg NpoH3-
EONCTBA peCypcoB, oOeCcneunBalonee MaKCHMaJbHbIH DBHIIVCK
yiy:xHOM npopykiuu. ITosToMy B COUHAMHCTHUECKOH 3KOHOMHK?
13 MaTeMaTHUeCKHMX MeToloB HauGoJbllee 3HadeHHe NOJNYHUHAL
MCTOALI HAaXOKAeHHS HaWJyylllero, ONTHMAaJbHOTO pellleHHs, 00h-
e/MHSeMble HA3BaHMEM MATEMATUHECKOe ONTUMOAbHOE NPOepaii-
rmuposanuel,

Crenyer ckasaTb, 4To, KaK Nokasajo JafbHefllllee pasBaTHE
SKOHOMHUECKO!l HAYKH, MOJAEJIH SKOHOMHYECKHX NPOIeCccoB 3ayac-
TYIO OKa3bIBAIOTCS He TOJBKO He Npoule Mojenedl eCTeCTBEHHOHA-
yuHbIX npoBieM, a, Hao60poT, HepPeAKO CJloKHee HX TTO CTPYKTYpE,
Gonee TPOMO3AKM MO CBOHM MacmiTabaM (4HCIy Mapamerpon. ux
paauMoceassam). TTosTomy 3pech oxasbizaercs ocobeHHo CymiccT-
BeHHLIM MOCJedoBaTeldbHOe yJayulleHHe Mojesed, oObemitH RHe
Mojesell B IeTYIO CHCTeMY, TiepexoJ B pesy/bTaTe aHajausa ot
Gomee MPOCTHIX K Bosee CAOKHBIM M MOJHBIM. Takasd clOXHOCTH
5KOHOMHUYECKHX fBJEHHH, TPYAHOCTh HX MaTeMaTHICCKOro onuca-
HuA SABMJHCh NPHUMHOMA TOro, 4TO OJHO Bpemsd Aaxe CymecTso-
Ba/J0 MHeHde O HeBO3MOXKHOCTH M HENPHeMJEeMOCTH HCIoIb30Ba-
HHS MaTeMaTHYECKHX MeTOJ0B HCCed0BaHus BO MHOTHX 06JaCTaX
SKOHOMHUECKOTO aHaJH3a, onaceHHe, YTO MaTeMaTHKa MOXKeT
PLITECHHTh KOHOMHUECKO HAYKY, 3aTYLIeBATH NPADPOAY SKOHOMH-
yeckux segesnfl. OyeHp MeTKoe 3aMeyaHHe B CBSI3H C 3THMH ona-
CeHHSIMHU CaesaJj H3BecTHbifl coperckuil MaTemarak A. A. Mapxos
sa Bceecotosnoit Hayunoll KoHbepennuu 1960 rona, rie Bnepsbie
BCTPETHIHCh MAaTEMaTHKH H 3KOHOMHUCTbIL:

«$1 aymaio, 4To OMacHOCThb TOTO, UTO MaTeMaTHKa KaK-TO BbI-
TCCHHT SKOHOMHKY, He cymiecTsyer. Beaibn mareMaruxa He BuiTeC-
HuiIa Mexanky, GU3HKy, XoTa H NpHMensach b HUX. BoiTecHeHHA
He MPOH3OUJo, MaTephsl He HCuesla B 3THX HayKaX. 1 yseped,

! DTOT TePMUH HE CJeAyeT CMENIHBATH C TePMHHOM <«IIDOTPAMMHDOBAHHED,
OBOSHAUAIOUIHM COCTABJACHHE NPOTPAMMbI, OCYNIECTBJIAIOWIEH AAHUbIY BbidHC/IH-
TeJpHBA nponece (anaropudm) Ha IBM.
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YTO W NPH NDHMEeHeHHH MaTeMaTHYeCKHX HUCCJENOBAWH{I B SKOHO-
MMKe MaTepusi He MCYe3HeT, a, Hao6opoT, ee cTaHeT GoJblle, OCO-
GeHHO B NPOMTOBApHBIX MarasHHax».

Ilepefinem Tenepb K 03HAKOMJIEHHIO C OJAHMM W3 HauGoJee
Pa3BHTHIX H IIMPOKO NMPHMeHSEMEIX HAa NpaKTHKe pa3jeNoB MaTe-
MaTHYECKOH 3KOHOMMKH — JIHHEAHEIM NpPOrPaMMHPOBaHHEM.

B 1938 rony oamuM u3 aBTOpOB 3Tofi 6powWIIOPH B Nopsiike
RAYYHON KOHCY/bTaluH GHJIO NMPeANpHHATO NO 3ajaHuto (aHep-
HOTO TpecTa H3y4YeHHe WYHCTO NpaKTHYeckofl 3azauyu — BeGopa
HanJyyllled TPOH3BOACTBEHHON NpPOrpaMMbl 3arpy3kH TIpPyNnbl
JYIHJABHBIX CTAHKOB. BHISICHHJIOCK, YTO 3Ta 3a71aYa Ha MaKCHMYM
NpH OTpPaHHYEeHHSIX, ONMHCHIBAEMBIX CHCTEMON JIHHeAHHIX Hepa-
BEHCTB, BeCbMa CBOeoGpasHa M He MOJJAAeTCs pellIeHHIO H3BECT-
HBIMH CPEACTBAMH KJIACCHYECKOTO MaTeMaTHUYECKOro aHaJsH3a.
Torna xe crano AcHo, yTo 3Ta 3a5aya He cayyafiHas, H30JHPOBaH-
Ras, a ABJAAETCS THINHYHBIM NpPeJCTaBHTENEM HOBOTO, He HCCJIes0-
BAHHOTO ellle kKJacca 3alad, X KOTOPHIM IIPHBOASIT DasjHuHHE
BONIDOCHl HAaXOXKJEHHSI HAWJNYYllero NPOH3BOACTBEHHOro IL1aHa,
CTOJb XapaKTepHble AJis1 5SKOHOMHYECKOr'0 aHaJH3a, B 0cOGeHHOCTH
B COLHAJIHCTHYECKON SKOHOMHKe.

H3yyeHne 310r0 Kpyra 3ajay H MeTONOB HX PeMCHUS PHBEJO
K CO3/1aHHIO HOBOM HAay4YHOH JHCIMIIJIHHEL, HeoOnuaiHo GypHO pas-
BHBAIOLILEHACS Y HAC B CTPaHe U 3a Py6exkOM M MOJYYMBIIEH Ha3-
BaHHe JIHHeHHOro NPpOrpaMMHpPOBaHHS,

Mbl HauHeM 3HAaKOMCTBO C 5THM HOBHIM pa3jesoM NpuKIanHo
HMATeMaTHKH C ONHCAHHUSA NPOCTOM 3KOHOMUYECKON 3ajayd, KOTO-
past NO3BOJIMT HaHGOJlee NPOCTO H MOHATHO Pa3bLACHHUTH BCce Heob-
XOlMMble HOBHe TIOHSITHA W CYIIHOCTb MeToloB. Ilpexne,
ofrako,— Hebosbmas o6Ias XapaKTePUCTHKA 3TOro pasnena H
HECKO/bKO CNlellHa/JbHBIX TEPMHHOB.

§ 2. 3apava o packpoe.
OGcyaeHne u peteHHe

3anayn, B KOTODHX OTHLICKHBAeTCH MAKCHMYM HIH MHHHMYM
HEKOTOPOH (YHKUMH NPH HaJMYHH OrpaHHYeHHA Ha HepeMeHHble,
00beJHHAIOTCA 0o0IMM Ha3BaHHeM — 3a0a4U  MQTeMATHYeCcKo20
npozpammuposanus. JInHefinoe NporpaMMHMpOBaHHe — 3TO OAHH
H3 Da3/leloB MAaTeMaTHYECKOTO ONTHMAJbHOTO NpPOrpaMMHpOBa-
HHA, H3YYalOIH#A CNOCOOHI OTHICKaHHSI MaKCHMYMa MJIH MHHHMYMa
AUHeUHOU (pYHKYUL TIDH HAJHUNHM AUHEIHbIX 02PAHUYEeHUL, DYHK-
ENSl, MAKCHMYM HJIH MHHUMYM KOTOPOf OTHICKHBAaeTCs, Ha3blBaeT-
csl yeresol pynryued. ToT Habop 3HAUeHHN nepeMeHHHIX, Ha
KOTODOM JIOCTHraeTCsl MAaKCHMyM HJH MHHHMYM, onpeaessieT
ORTUMQAbHBLL NAAH, a BCAKHA APYrofl HaGop, YAOBJIETBOPAIOLHI
OrpaHHUeHHsIM, onpelensieT JORYCTUMbIL nAGH.

OcHOBHOH Hleeli JAHHEAHONPOTPAMMHON MOJENH SIBASETCH
PaccMOTpeHHe NPOH3BOJCTBECHHOTO TUIaHA B pacujeHeHHoH ¢op-



Me, COCTaB/JeHHbIM M3 3JleMeHTapHBIX NPOHU3BOACTBRHHBIX CHOCO-
608. B aTofl Momenu, Kax NMOKasplBaeT CaMo HasBaHHe, OPHHATA
runotesa JauHefiHoctH. CyTh ee B TOM, YTO KaXKJblii NPOH3BOA-
CTBEHHHHA Npolecc MNpeAnojaraerci BO3MOXKHBIM TNPHMEHATH ¢
o060l KPaTHOCTBIO (MHTEHCHBHOCTBIO) H NPH 5TOM 3aTpaTh H
BHIXOZ MEHSIOTCS MPOMOPHHOHANBHO. PesyibTaThl XKe pPas/HUHBIX
NpoIlecCOoB CyMMHUPYIOTCA,

B cuay 3Tofl runoTessl BCSAKMA TJaH MOXKHO MNpeiCTaBsATh
cebGe B BHIe HabOpa HEKOTOPOTO UHCJIa OCHOBHBEIX CHOCOGOB, NMpH-
MEHEHHBIX C pa3JHYHBIMH WHTEHCHBHOCTAMH. B Xxole pemenus
3TH HHTEHCHBHOCTH ONpelensiioTes TakK, YTo6bl orpanuyeHus Obiju
VIOBNETBOPEHH, a HeneBasg (QYHKUHA AOCTHTajJa MaKCHMyMa HJM
MHHHMYMa.

Tlocae aTofi Becbma oOuiefl W KpaTKOA XapaKTePHCTHKH TIPH-
CTYNHUM K 06elllaHHOH KOHKPEeTHOHN 3aiaye.

3anava packposa. M3 JaucTtoB MartepHana pasMepowm
6 %X 13 # HY>KHO BHIKDOHTh 3arOTOBKH ABYX THNOB B TaAKHX KOJIH-
yecTBax:

Tun aarotoBku Pasmepnt 3aroToBKH Yucno
ITYK

A 4 Xon 800

B 24X 3IMm 400

H3pacxoAoraB NpH 3TOM BO3MOXXHO MeHblIUe MaTepHaJia,

(7]

I3 % J

Puc. 1

Ha puc. 1 nao6pakenbt HCXOHbBIE JNCTH MaTepHasa W BHKpa-
HBaeMble U3 HHX 3aTOTOBKH,

Pa3symeercsl, 3Ta 3aJaya HACTOMBKO NpPOCTa, YTO €€ MOXKHO
Obi10 GHl pelidTh M Ge3 cnenuasbHON TeopHH, monpocty. OnHako
y Hac OHAa MTpaeT BaXHYI0 HJJIIOCTPATHUBHYIO POJb, [103BOIAA
PasbiACHHTE XapakTep 3a4ad W OCHOBHHIE TNPHEMb! JIHHEHHOro
NPOrpaMMHPOBAHHA, MOITOMY H3JI0XKHM TNpPAMEHHTENBHO K HEit
o6t noaxon.

Jlerko BujeTh, 4TO KaXK/bill IMCT MaTepHajla MOXKHO pacKpau-
BaTh Pa3/IHYHbIMH 6oJlee UM MeHee yNaYHBIMH cnocob6aMu, noJy-
ydsi, COOTBETCTBEHHO, 60JIbille HJAH MeHblIe Pa3JHYHBIX 3aTOTOBUK,

Ha puc. 2 npuBeneHsl HeKOTOpHle BO3MOXHble CHOCOGH pac-
Kposi MaTepHaJa (KapTu packpos), HUncaa r; o0o3HauaoT norepu
Matephadga IDA KaKAOM packpoe,



Te ke camplie cnocobbl packposi MOXKeT NOJYIHTb Kazk 1bif 6e3
BCAKOf MaTeMAaTHKH, NOJb3YsACh JUllb 1abJoHaMH, BHpe3aHHbIMH
no $opMe 3aroTOBOK, 3ADaABbIM CMbICJIOM H TepIEeHHEM. Bonpoc
COBCceM He B 5TOM. A BOT KakHe H3 cnoco60B HCNOAL30BATL H AJSA
Kaxo' 0 yHeda JHCTOB HX MPHMEHHTb — 3TO BONDOC, NPH pelieHuH
KOT(pOro 6e3 MareMaTukH He 0GOMTHCH, MOXHO Obisio Gbl, KOHeT-
HO. RPOCMOTPETh BCEBO3MOKHLIC MbICJAHMbie BADHAHTHL H BbIGDATH
HaH1YYIIMH, TAaK CKa3aTh, NDHMEHHTL «rpy0yio CHIY», HO HA 3TOM
nyTH TPHAETCS BCTPETHTbCA C OYehb OOJBIIHM  UYHCJIOM npod.

L 1 7

(31) £;=12u2 (26) Fam?

(149) ry=4m2 (6,13) Iy=0m2?

Puc. 2

Ecau 6bl 3aroToBoK 6bwio 20, a He 2, ¢ HUM He coBJajlalH Obl H
coppeMenHbie IBM.

MepexonuM K MareMaTHueCKOMY onxcannio 3azaaud. Kak
BCerna, UCIoJb30BaHHe MaTeMaTHKH BjeyeT 3a CoGoH mosiBJeHIE
dopmya. Hrak, o6o3HaunM uepes X; YHCJIO JIHCTOB MaTepHa.a,
packpauBaembix 1o i-My cnocoGy. Ilycrb a; n b; o6oanauawoT
COOTBETCTBEHHO YHCJ0 3arotoBoK THna A H B, moayuyaemblX NpH
HCIO/b30BAHHH i-fl KapThl packpos. Hanpumep, ana nmepBo# Kap-
Thl @ =3, by=1, a Bcad Marpuila cnoco0OB HMeeT BUA:

Ta6nuna 1
3aroToBKH 1 2 3 4
Haomepa
crnoco(0B YHCA0 3aroTOBOK
A 3 2 1 0
B 1 6 9 13

Ucnonb3ys BRefeHHble o0o3nayenns, MOXHO JaTh Tenepb
TAaKyl0 MaTeMaTHUeCKYyl0 (OpMYJNMDOBKY HHTepecyiollell Hac 3a-
Jaui.

Hafith MHHMMyM JHHefiHOH (QYHKIMH, Bbipaxarwuci 4HCI0
¥3DACXOA0BAKHbIX JIHCTOB MaTepHasia (o BeeM cnocobam),

L(x), x2, x3, X4) = X1+X2+H X3+ x4
10



NpH VC/AOBHMH, YTO NepeMeHHBle X; VIOBJETBOPAIOT CACAYIOIHM
OrpaHUYEHHsAM:

I ax, -+ ax,+azx;+ax, > 800
b1ty 4 byXy - byxy - byxy > 400

1M, NOACTABIAA YHCAOBblE 3HAYEHMS,
3x; 4 2x, x5 > 800
x,+6x,-F9x, 13, > 400

{cob:onena KOMNJEKTHOCTh — BCe HeOOXOmuMble 5ar0TOSKH C/1o-
JiaHbl B JOCTATOYHOM 4HCTIe).

. x,>0, x, 20, 4
X320, x>0 ﬂ‘\‘j"

{nuxakof cmocob He npuMeHsAeT- 2 \
€7 K OTpHIlaTeJbHOMY dHCay au- 7
CTOB MaTepuaJaj. i
Takum oOpasom, MH @pH- sl
1114 K XapakTepHOH 3ajgade /- J /
LeffHoro nporpaMMupoBaHus: 8
a1y MHHMMyM JuHefiHOH dop- 7
Mbl (QYHKUNH) TpH JuHEeHHBX p X
OrpaHHYeHHAX. /\
5
4
3

Ay 3

Crpemnaem cJenyiolliee BCHO-
MOratesHOe NOCTPOEHHE.

Haueprum  npsiMoyro/suyio
cucremy kKoopauHat XO¥ u / \ /”
KaX/10MYy BO3MOXHOMY packpow 2 |
HCCTAaBHM B COOTBETCTBHE TOYKY, 7}

o / “a
Y KOTOpOH KOOpIHHATa X paBHA al 7 x
JHC/IY 3aroTOBOK Tuma A, momy- 4 i 2 3 ¢ = N
LaeMBIX 3TOM Kpoe, a
ia npH 3T packpoe, Puc. 3

KOoOpjuHaTa Y — 4YUCAy 3aroro-
BOK Tuna B (puc. 3).

Mbr GyneM 0603HauaTh 3TH TOUKH GyKBoAi M ¢ MHEeKcoM,
paBHbIM HOMepy packpos. Hanpumep, nepsoMy packpow cooTseT-
cTByer Touka My ¢ koopauHaramu x;=3, y;=1 (cm. puc. 3).

Jlerko Bunersh, 4TO TOUKM Ha oTpeske M;M;y yKa3HBaWOT CBOR=
MH KOODAMHATaMH KOJIMYECTBO 3aroTosok THna A u Ttuna B, npu-
XOAAIUMUXCA B CPEeIHEM HA OXUH JIMCT MAaTepHaja B PasjAuLLIK
1aHaX packpos, KOTophle NpeiacTaBasiorT co6ofl coyeraHHs pac-
KpoeB M; u M, MOXHO 10Ka3aTh, 4TO MHOXECTBO BCEBO3MOKHHX
[71aHOB pPAacCKposl, NPEACTABUMbBIX B Bume KoMOGHHaua M,, M,, M,
u My, ecan MX XapakTepu3oBaTh BHIXOAOM 3arOTOBOK, NPHXOAS-
UIMXCA Ha OIMH JINCT, H306DarKaeTcsl COBOKYIHOCTBIO TOUEK Bid-
IYKJ0ro MHoroyroaeiinka MiM,M,M;. Bce 3T ocymecTBdmuie

1



BLIMYCKH (IU1aHB!) 0GpasyloT MHOTOYTONbHHK M MMM, ocyue-
CTBHMBIX 1AGHO8.

O6HYHO, OIHAKO, A1 yA00CTBa B YHCJIO BEPIIHH MHOrOYroJb-
HHKa OCYLIeCTBHMbIX IJIaHOB BKJIIOYAIOT H Ha4as0 KOOpAHHAT, TaK
YTO MHOTOYTOJBHHKOM OCYIEeCTBHMBIX MnaHos Oyner OM MM,
(9KOHOMHUECKH 3TO COOTBETCTBYET TOMY, YTO OCYLUCCTBHMBIM CUMH-
TaeTcs Takxke IJ1aH, B KOTOPOM 4acTb IOJYyY€HHBIX 3arOTOBOK OC-
Taercsl HeHCI0Jb30BaHHOM).

V3 Bcex OCYIECTBHMBIX NITAHOB HAC HHTEPECYIOT JAMIb TE, A4
KOTOPBLIX BHIIONHEHO YCJOBHE KOMIWIEKTHOCTH, T. €. OTHOLUICHHE
ypcfia 3aroToBOK THNAa A K UMCAy 3aroTOBOK THma B cooTBer-
CTBYeT 3aJaHHOMY M paBusercs 2 (T. e 800 :400). Slcno, 4TO reo-
MeTpPHUECKH 3TH INTaHBI H300paxaloTcs TOUKAMH, JexKalluMH Ha
nyue N. Taxue naHbi Ha3bIBAIOTCHA ACCOPTUMEHTHOLMU. Accoptu-
MEHTHOMY BBIIYCKY COOTBETCTBYeT QOnYyCTUMblL TIaH (oast KOTO-
pOro BEIIOAHEHB BCe orpannyuenns I u ).

Haun6oflee 5KOHOMHBIM, ONTHMAAbHBIM NJTaHOM packpos OyAer
TOT, KOTOPOMY COOTBETCTBYET TOYKA, NPHHAJJexauas OLHOBpC-
MEHHO MHOTOYTOJLHHKY M Jydy H HMeoliasd HauGOosbIIHe KOOpAil-
HaTHi, T. €. COOTBETCTBYIOLlas NIJaHy, AaolleMy HanOOJABIIHA Bhi-
XOJ 3aTOTOBOK B JaHHOI TPONOPLHHK Ha OJHH JHCT. Takoi ABJsAeT-
cq Touka P; — TOuKa mepeceyeHHs Jyua ¢ TPAHHIEH MHOrOyroJb-
Hika OM;M,M,. Tak xak Touka P; TNPHHALJIEKHT OTPE3KY
M, M,, MOXKHO ceNaTb 3akJHiOueHHe, UTO ONTHMAJBHLI MJaH
npeacrapiaserca KoMGHHaIHeHd pacKpoes M; 1 M, O6ozHauuM
yepes z Ty [OMI0 MaTepualia, KOTOpas KPOHMTCs MO PacKpoio M
ocTafibHasi 4acTh 1 — 2 Kpoutes o M. 3 ycnoBusl KOMIIEKTHO-
ctd {(cm. Taba. 1) clepyer, 4TO

Bz+2(1—2)
1.246(1—2)

. .10 .
OTKYRa 2= = DTOT pesyNbTaT MOXKHO OBLIO NMOJYHYHTH H Cpa-
(hHUeCKH, 3aMeTHB M3 YepTexa (CM. PHC. 3), uto

MyPy 10

MM, 11

HekoMoe MHHMMAJbHOE UHCIO JHCTOB MaTepuana L HaxoauTted,
HANpHMep, U3 YCMOBHA NMOJMyYeHHsi HYAHOrO YHCIa 3aroToBOK A.

10 1 .
L34 L-2=800,

e . 10
(Mleppbi#l packpoii NMPHMEHAETCA K - L nuctoB, mpH 3TOM H3

KaXxAoro AHCTa IoJydyaeTcss TPH 3aroTOBKH THIA A. Bropo# pac+
. 1
KpOfi HpHMeHAeTCA K -~ L nug¢TOB, MIPH 3TOM H3 KaxKJI0ro JHCTa
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Honydaercst ABe 3arotoskn thuna A. Ofmiee 4HC/JI0 33TOTOBOK
THIa A JOJXKHO COOTBETCTBOBATDb IIAHOBOMY 3aJAHHIO, T. €. PaB-
HEATbea 800.)

Pemwasn ypasHenHe, nogydyaeM, 4to HeobxonuMoe (MHEUMAJb-

L 975,
32

OnTHMaJbHEBI TIaH PacKpos COCTOWT B TOM, urto 250 JnHcTOB
KpodATcd 10 NepBoMy packpow (xy=250), a 25 auctos — 110 BTO-
poMy packpoio (xg=25).

Ecau 661 KONMYeCTBO 3aroToBOK OBL10 60Jblle ABYX, TO TaKOil
rpauyeckhil Crioco6 pellleHHsT 0Ka3aJcsl Obl CJMIIKOM CJOMKHBIM,
NPaKTHUECKH TPYAHO peaJu3yeMbiM, TaK KaK AJs H300pareHis
MHOXKECTBA OCYLLECTBHMBIX IJIZHOB MO0TPebOBaNOCH OB NOCTPOUTDL
MHOTOTpaHHHK B MHOrOMEpHOM IlpocTpakctee. Jlnsa pellerns
3271298 B 3THX CJyyasix Ha IOMOLUb MPUXOAAT aHAJIHTHYECKHE
MeTOJbl H, B 4aCTHOCTH, 3 EKTUBHDBIN METO pas3pelaioiuX MHO-
JKUTeNel — OlleHOK, OcOObIX ToKasaTtedell, XapakTepH3YIOKX
OIITHMAaJbHLIH IJ2H.

Uto Xe Taxoe OLEHKH? 2TO HEKOTOPBbie pacyeTHble LeHBbl 1717
eIMHHLIB KaXKJ0TO BHAA NPOAYKUHH H 3aTPayHBaeMBbiX HPOH3BOJ-~
CTBEHHBIX (PaxKTOPOB (HalpUMep, B JAaHHOH 321aye MepBOHA H BTO-
pPOH 3aroTOBOK, OJHOTO JHCTa MaTepHasa H T. IL.), CBA3AHHbIE C
ONTHMAJBHBIM TIIAHOM, 0OLEKTHBHO OOVC/JIOBJEHHBIE HM.

YxasaHHBIE BEJHUYHHBI — OI€HKH — HrPaoT OuYeHb OOJBLIYIO
poan. [lpexkpe Bcero ¢ MX nomompio ypaercd copMynHPOBaTh
NPH3HAK ONTHMAaJbHOCTH pellleHHs 322Ul JUHEAHOro MporpaMMu-
poBaHHA. MHBIMH c/lOBaMH, OKa3biBaercsi BO3MOMKHBIM CKa3aTh,
CIITHMAJIeR JH HeKOTODHIA AOIYCTHMBIH IJaK, 6e3 CPaBHEHHA ero
€O BCEMH OCTaJbHBIMH BO3MOXKHBIMH ILJI2HAMH,

He BI&BafACh B MaTeMaTHUecKHe JeTtasiu, MOXKHO CKa3aTh, 4TO
3KOHOMHUECKHH CMBICJ TPH3HAKA ONTHMAaJABHOCTH COCTOHT B CJIe-
JLYIOIEM: AJs ONTHMAaJAbHOIO IJIaHa BCArAa HMeEIOTCS TakHe OlleH-
KH (HJH 1eHbl), UTO CKaJbKYJiHPOBaHEAA 110 HUM pPe3yJbTaTHBHAH
3¢ PeKTUBEOCTDb criocoba pasBHa ( 1A HCHOJbL3YEMBIX CIOCO60B H
He Gonee 0 mas Hencrnoab3yeMbix. MHaue roBops, Bce HCIOAB3Y-
eMBie CTocoObl peHTabenbHBl (pe3yJbTaTH OIPaBABIBAIOT 3aTpa-
Thi), a BO BCeX OTOPOLLIEHHBIX CIIOCO6aX ONEeHKa 3aTPAT He MeHbllle
OLICHKH TIPOH3BeleHHON MPOAYKIHH, T. €. HX NIpHMeHeHHe HEPEHTA-
6enbHO, TOUHee, He 6ojlee peHTaOeNbHO, yeM MNPHMEHsSEMbIX CIIO-
c0608B.

BepHeMca K HallleH 3a2jaue ¥ Ha Hefl IOACHHMM 3HaueHue Olle-
sOX. [TokaxeMm, xax OHH HaXOAATCH U KaK C NMOMOILBIO ONMHCAKHOI O
KPHTepHA MOXHO YOeJHTbCA, UTO HalJeHHbIA InaH (250 aucros
KposATCs 10 IepBOMYy clocofy, a 25 — 0 BTOPOMY) JdeHCTBHTEb-
HO ontHMaleH. BpelleM pacueTHbie IeHBbl — OLEHKH AJf ONHOIO
JIHCTa PaCKpauBaeMOro MartepHaja H JLjad KaXJAOH H3 3aroToBOK,
0603HaunB HX cooTBetcTBeHHO uepes U, V, W. Ecnn ymacres
HalTH 3TH BEJMYMHBL! Tak, 4TOOBI TOJBLKO HCIIOJNB3YeMHe CIocobbl
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©OKa3aJHCh PeHTAa6eJbHbIMH, TO IUIAH ONTHMAJeH. ¥ CIOBHS PeHTa-
GeNbHOCTH 3aNHINYTCA TaK:

—U43V4+W=0
—U 4-2V - 6W =0.

{TlosiciuM, Kanpumep, NepBoe u3 HuX. OHO O3dayaer, UToO 3aTpa-
Tl OIHOTO JIMCTA MaTepHaja iesoi U NO/KEB KOMMEHCHPOBATHLCA
floJyueHHBIMH pe3yJbTaTaMH IpPH packpoe IO cnocoby M, —
“rpeMsl 3ar0ToBKaMH THna A 1o mede V M OKOH 3aroTOBKOH THIA
B no nene W.)

Tak Kak JBa ypaBHEHHS COAepkKaT TPH HeH3BeCTHHIX, TO OXHO
M3 HHX MOXHEO BhHIGpaTh IPOH3BOJIbHO (BaXKHO COOTHOILIEHHE One-
HOK, a He WX abcomoTHoe snauenue!). Ipumem U=16. Torpa
Jerko noayuntb V=>5, a W=1. Cymma OneroK 3aroToBOK, IOJy-
yaeMBIX M3 OJIHOTO JIHCTA MaTepHana, B KaxkAOM H3 JIBYX Tpume-
HsieMbIX PacKpoeB OLMHAKOBa H paBHa 16.

B To Xe BpeMsi, eC/ii MBI BO3bMeM HEHCIOJb30BaHHbIE CNOCO-
601 (packpou) Mz v My (taba. 1), TO AJsl KHX OILEHKA MPOAYKIHH
¢ aKkTHYeCKH HH¥Ke OIIEHKM 3aTpart:

1.549-1=14<16
0.5413-1=13<16.

TaxuM o6pa3om, JaHHHHA IJaH AONYCTHM H HMEOTCSA COrjiacoBaH-
Hble ¢ HHM OIeHKM. DTO 3HAUYMT, CONJIAaCHO BHICKA3aHHOMY 0fuieMy
KPHTEPHIO ONTHMAJIBHOCTH MJIaHa, 4To Oojiee SKOHOMHOrO MjaHa
OBITh He MOXKeT.

B sToM MOXHO yOeIHTLCA TAKHM pacCyXkKAeHHeM, HOCSALHUM
o6wuit xapaxrep. [IpeanosoRHM, UTO HMeETC Kakoil-To APYro#
nJaH pacKpos, AAOLWHA Te e HyXHbe saroroBku. Bynem mpo-
CMaTpUBATh PACKPOeHHbie JIMCTHl M 3AMMCHIBATH MO NATH EIMHHIL
3a Kax/ylo 3aroToBKy A M 10 OiHOM 3a 3aroToBky B. SIcHo, uTO
NOJyYeHHAsi CyMMa COCTABHT He Melbile, deM 800-5+400-1=
==4400. C apyrofi CTOPOHH], NOHATHO, YTO NpH A0OaBJEHHH KaX-
[Oro JIMCTA MPHPOCT 3TOM CYyMMBI COCTABHT He Gosblile 16, Tak KaK
CyMMa OIIEHOK 3aroTOBOK He NMPeBOCXOAMT 16 Hv nmpH OJHOM H3
packpoes. CJef0BaTe/bHO, YHCJO JHCTOB He MOXKeT ObTb MeHb-
me, ueMm 4400 : 16=275, T. e. 0HO He MeHbIlle TOro Yucjga JIMCTOB,
KOTOpOe pacxojyercs MPH BLIOpAaHHOM MJaie, sABJSIOUEMCH, Ta-
KuM 06pa3oM, ONTHMAJALHBIM,

OTMeTHM, YTO 3TH OL€HKH MMEIOT M IPOCTOH TreOMeTPHUECKHH
CMBICJI, KOTODPHIH HO3BOJIAET NOMOJHHTEJNBHO NOSCHXTH Haill KpH-
Tepufi, YpanHeHue npsiMoli M{M; Ka puc. 3 MOXKeT ObiThb 3aIHCAHO
CJIelYIOIUM 06pa3oM:

5x 4 y=16

(nanpuMep, KaK ypaBHeHUe NPAMOR, Npoxoasuiel yepes TOukH M,
(3, 1), M2(2,6)). Mn BHAUM, YTO KO3((HUHEHTbH! YpaBHEeHUA
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COBIAJIAIOT C OLlCHKAMH 3arOTOBOK, CBOGOAKLIA 4JeH paBeH cyMme
OLICHOK 3ar0TOBOK, MOJYUa€eMBIX H3 OJHOTO JHCTa B HCMOMb3yeMbiX
packposix. Takum o6pasoM, A4 M1aKa, CKOMI2HOBAHHOLO H3 pac-
kpoeB My u M, BHIXOZL 3aTOTOBOX H3 OJHOTrO JKCTa 6yleT H306p as
Kartecsl Toukoit otpeska M;M,. [Tostomy Ans taxoro miaxa cym-
MapHas OLEHKa MPONYKUHH, NPHXOAAllefics Ha OJIHH JAHCT, Oyler
pasHa 16. Ecnn ke B niase ynorpebiel Kakoii-Hu6yas HHCL pac-
KpO#, TO 3TOMY NJIaHY COOTBETCTBYET TOUKa HIXKe MPSMOH H OIleH-
Ka MpOAYKIHK, NPHXOJsAlleficd Ha ONHH JHCT, 6yJeT MeHblle 16.
OTO COOTBETCTBYET ONTHMaJbHOCTH MJ1aHa, COCTaBJEHHOTO W3
packpoes M; u M. Jlanee, To 0BCTOATENBCTBO, UTO HAKAOK TP Si-
MOl CBfI3aH C OLEHKaMH 3aroTOBOK, 03HA4aeT, YTO MPH MepeBH~
XKeHuH 1o orpesky M;M,, npu nepexosne OT OAKOr0 ONTHMAaJBHOTO
MWIaKHa X IPYroMy COOTHOLIEHHEe 3ar0TOBOK H3MeHsiercs. [Ipu sToM
3aFOTOBKH A 3aMeHSIOTCS 3arotToBKaMu B B cooTHomenun 1:5 B
COLJIaCHH € HX 0. 0. OLeHKaMH (0OBEKTHBHO-O0YCAOBICHHBMA
OLeHKaMH),

Ecnn 6 MBI EMEJH JIPYIYIO CYLIECTBEHHO P asHALIYIOCH npo-
MNOPLUHMIO 3arOTOBOK B 3aJ1aHHH, TO peHIeHHe ONpelelanoch Ghl
KpailHell TOYKOH MHOTOYyroJpHHK2 Ha ApyroM Jayue. Oio GEI0 6b
CKOMIHOBAHO H3 APYrHX pacKpoeB, H B COOTBETCTBUH C 3THM MUl
uMeJH OBl ONOPHYIO MPAMYIO ¢ APYTHM HAKJOHOM H COOTBETCTBEH-
HO JIpyroe COOTHOLICHHE OLEHOK 177 3aroToBok A u B. Hanpumep,
€c/Ii H3MEHHTL 3ajlaHHe, norpeBoBas, 4ToOH 3aroTOBOXK THHa A
6b0 Boinymieno 400, a tuna B — 1600, To accopTHMeRTHBE miaa-
Hbl reoMeTpHyeckd uzobpasarca aysom ON; (cM. puc. 3).

TpuBefeREHfl KPUTepHH JaeT, TaKUM 06pa3oM, BO3MOKHOCTE
NPOBEPKH INJIaHa «Ha ONTHMAJbHOCTL», HE COMNOCTaBJIsAA €ro ¢
ADPYTAMH,— JOCTAaTOYHO NOCTPOHTH AJS HEro OLEHKH H MO HHUM
€PaBHHUTL NPOAYKIHIO H 32TPaTH B HCMOAb3YeMbiX cnocobax. Ecan
fJlaH He ONTHMaJeH, TO 6YJeT yCTaHOBJCHO, 34 CYeT KaKHX H3Me-
HeHHH OH MOXeT OBITh YJyYlICH.

HuTepecrofl M OueHb HIHPOKO HCMONB3YEMOl OCOBEHHOCTHIO
3a[a4 JUHENHOTO MPOrpaMMHPOBAHHA ABJAACTCH TO, UTO KakKLOH
M3 HHX COOTBETCTBYeT ONpe/le/ieHHas, TECHO CBs3anHas C Hell aApy-
ras sallava JMHEEAHOro MPorpaMMHpPOBAHHS, MOJYYHBLUIAS HA3Ba-
Hue 0solcreennod. OKasbiBaeTcs, UYTO YNOMHHABUIHECH BHIIE
OOBbEKTHBHO 00YCJIOB/ICHEBI€ OLECHKH eJHHHLE KaX)I0T0 BHAA Mpo-
AYKUHH H 3aTpayHBaeMHiX MNPOHU3BOJACTBEHHHIX (AKTOPOB cCaMH
ABJAITCA PEIICHHSIMHY HEKOTOPOH 3aflaud Ha MakKCHMyM — JABOf-
cTBeHHO# 3afaud. [losckuM Temepb, Kak €CTeCTBEHHHIM 06pa3oM
BO3HHMKaeT 3ajlaya, ABOACTBEeKHAA K 3ajlaue Packpos, H AalUM ee
9KOHOMHYECKYIO M TeOMETPHYECKYIO HETEpPNpeTalni,

Jast Toro 4TOGEI MOSICHHTB 3KOHOMHYECKYi0 CTODOKY BOMPOCa,
HaM OyHeT yHo6HO paccMOTPeThb CJAEAYIOUYIO CHTYaNIo, XOTs H
YCGIOBHYIO, HO OTpaxkalILylo cyThb Aena. [lycTh uMeercs 3koHo-
MHYecKasi CHCTeMa, cocToAmlan U3 ABYX yacTtell: 3arom H 3aroro-
BUTeNbHBIA [lex. 3aBoj 175 NPOHM3BOACTBEHHHIX HeJeil 3aKasbi-
Baet [lexy nponsBecTH H3 JIHCTOBOTO MarepHala 3aroTOBKH THIOB
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A d B B Hyxuom accoprumente. IIpa sTom 3aBOJ, eCTECTBEHHO,
33MHTEPECOBaH, YTOObl 3aTPaThl MaTepHana 6blad HAHMEHbIIHMH,
Bubop cnoco6oB packpos, KoTopbie obecneyar Tpebyemoe KoJiH-
YyeCcTBO 3aroTOBOK NpH HAKHMEHBIIHX 3aTpaTaXx MaTepuala, Ipo-
M3BOJMTCA Ha OCHOBE pelleHHA yiKe PacCMOTPEHHOH 3afayH JIH-
HefiEoro mporpammupoBakusa (6ylLem Ha3piBaThb ee npsAMof 3a-
naueft). ‘

[TpeanonoxHuM, 4TO OCYLLeCTBJCH BHyTPH3aBOJCKOH X03pacyer
¥ BO B32HMOOTHOIICHUAX Mexay 3aBogoM 1 LlexoM ucno/absyeTcs
«PHIHOUHHIA MexanuaM mew». [loaTomy Ilex cTpeMHTCA OILCHHTD
CBOIO MPOAYKIHIO KAK MOXKHO 10OPOXKE, HO TaK, 4TO6H ee MOKYHKa
6bl1a 3aBOJly BHITOJKA, IeHb ObijE 000CHOBAHBI. 3ajgaua OThiCKa-
HUSl TAKHX BBITO/EBIX» H ONPAB1aHHLIX Il H eCTh ABOACTBEHHAA
3a3jaya JUHEHHOro NMporpaMMHPOBAHHA.

HanoMH#M, Y4TO OMEHKH 3aroTOBOK MePBOTo K BTOPOTO THIIOB
0603HaUaNKCh COOTBeTCTBeHEO uepe3 V 1 W, a OLEHKY HCXOAKOTO
JAKCTAa MOXKHO CUHTAaThb paBHOH efnEume (Tak BhOHpaeTcd Mac-
ntab6 mern). Ilpu Hcmosb30BaHHH TepBOA KapThl PacKpost Boi-
KPAaHUBAETCA @) 3aroTOBOK THNA A u b, 3arotoBok tuna B.HroGH
neldpl OblAM ONpABIAHHBIMH, CyMMAapHas OUeHKa MNPOAYKUHH HE
JIOKHA TIPEBBIIATH OICHKY HCXORHOro JKCTA MaTephasa, T. €.
JOTKHO BBIIOJHATBECA HEPaBEHCTBO

a,V 46w 1

{uHaue 3aBoly Owio 6B BHrOJHee He TMepeiaBaTb PacKpoh
Liexy). AHasjornuEble HEPABEHCTBA LOJMKHBE BHIOMHATBCA U AJ7
BCEX OCTaNbEBIX crnoco6oB. EcTecTBeHHBIM NPEACTaB/AAETCA H APY-
roe, yxKe yIOMHHABIIeeCs TpeGOBAKKE: OCHKH C/elyer BHOHPaTs
TaK, 4TOGbl OIlCHEHHAS TO HHM BCA NPOH3BeJeHHad NPOAYKIHA
HMeda MakKCHMaJbHYIO CTOHMOCTb. MCmosb3ysi KOHKpeTHbIEe YHC-
JIOBbie 3HAYEHHS, IPHXOAHM K CJAeAylomeH 3anaue.

Haiitn ouekxkn V u W tak, uToOH
max {800V 400w},

oilelKa 3akasauHoH NPOAYKIHH
TIpH yCJOBHAX

7 V4w 1 (Tipu mwbom cnocofe packpos ONEHKAa mony-
yeuHBIX B3 AYCTA 3arOTOBOK HC NPLBOCXOAHT
2V+ 6W <1 OLEHKH CaMOTO AMCTA.
Tokynars 3arOTOBKH BHITOJHO),
WV ow <1
0-V--13Ww < 1
W v=zo,w>x=0 (OueHKH HCOTPULATEAbHDL),

OueBu110, 9YTO pEUIEHHAMH 3TOf 3aJaud SBSOTCA BEAHUUILI
) 1

V= oM W=E, T. e TpeKHHe OIEHKH, OTHeCCHHBiE K OLSHKE

JAHCTa MaTePHAIA.
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Hrak, ecau HeHbl paBHbl MNPHBEJEHHHIM Bblillle BeTHYHHAM,
Iexy BHITOJHO BHNOJHATb 3aJlaKHe H B TO Xe BpeMs OH He nofy-
yaer necrnpaBeqnuBoro Oaprima. OTMeTHM, OJHakKo, 4TO OJHH
IeHBl He MOTYT ObecneudTh BHIIOJNHEHHEe JOropopa Mexay 3aBo-
1oM H Llexom. OuH cay:KaT BaXHHIM JOMNOJHEHHEM K HEMY.

Tak e Kax H HCXOJHaf, ABOHCTBEHHAA 3aJa4ya HMeeT NpOCTYio
reoMeTpHUeCKylo HETepnperamuio. Ycnopus I'—I1” onpenensior
HEKOTOpPbIl MHOTOYTOJBHEHK, JeXallii B NepBOM KBaJpaHTe M.10C-
xoctt VOW (puc. 4). OH M ABAAETCS MHOrOyroJbHHKOM Jlomy-
CTHMBIX MJAHOB 175 ABOMCT-
BeHHOM 3ajnauH. YpaBHeHHe
830V+400W=C onpenens-
€T MpsIMYyIO JIHHHIO, MPOBeJleH-
HYi0 Ha 3TOH XKe MJOCKOCTH,
BynemM nmnepemewaTb Tenepb L
3Ty NpAMYI0 napaJdJelbHo
camofi cebe B HanpaBJeHHH,
ykazagnoM Ha puc. 4. Tlpu 3 EATA
3TOM 3HaueHHe 1en1eBod PyHk- 2 7\\ v
npu OyfeT yBeJHUHBATbCA H 2 i
JLOCTHTHET MakCHMyMa B TOY- W\
ke P. U3 reoMerpuueckux co- \\\
o6paKeHnil ACHO, 4TO OMNTH- -y A
MaJbHLIM pelllcHHeM 3ajav,
KaK MpaBHJIO, ABJAETCA OXHA Puc. 4
H3 BepUIMH MHOTOYroJbHHKa
JONVCTHMHEX pelllennil ABofCTBenHOM 3anaul. Len ke oxaxeres
JBe TakHX BEpIIMHBEL, TO TOrja H .J00as TOyKa COENHHSIOLICTO
HX OTpe3Ka TakKiKe sIBJfeTCs ONTHMaJbHBIM pCIIeHHEeM.
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b

L\
\
\

(RS

3

/

/
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Kasanoch 6bi, H3 reOMETpHUeCKOH HHTEpnpeTannH NpsaMod M
JIBOICTBEHHOH 3amaudl cpasy BHIEH cnocob pelllerds 3ajay JiH-
HefiHoro mporpaMmupoBanusi. Hanpumep, B nocieanem cayuae
JAOCTaTOYHO MPOCTO MOCTPOHTE MHOrOYroJbHMK ROMYyCTHMBIX pelle-
HH{ ¥ BHUUCJHTDL 3HAauYeHHs IeneBoll PyHKUHUH BO BCEX BEPIIHHAX,
Tak Kax TOUKa, COOTBETCTBYMOIAs ONTHMAJbHOMY pellerHio, 00s-
3aTelbHO HaxoauTcs cpexd HuX. He HyXEO 3a0biBaTbh, OLHAKO,
YyTO [0 CHX MOp MBI paccMaTpHBajHM 3ajauy pacKpos JHIb €
JBYMs THNaMH BbHKpaHBaeMbX 3aroToBox. IlocMoTpum Temeps,
Kax BBIIJIAJHT 3ajaua JHHe{HOro nporpaMMHpOBaHHMA A pac-
Kposi B obuieM cJayyae, obcyiHM TPYAHOCTH, BO3HHKalOLlHE NPH
€e pellleHHH, a TaxXKe BO3MOXKHBIE MYTH HX MPeoJoJeHH.

B npsMoil 3alaue, €CAH UHCJO BHKPAaHBAaGMHX 3arOTOBOK
paBHO A, KAXJOMY pacCKpoOIO COOTBETCTBYeT Temepb TOUKA N-Mep-
HOTO MPOCTPAHCTBA, @ MHOTOYTOJIbHHK OCyLIeCTBHMBIX IJ13HOB
npeBpalllaeTcsi B MHOTOTPAHHHK B 3TOM A-MEPHOM NpPOCTPAHCTBE.
VeJoBHS acCOPTHMERTHOCTH ONpeLesioT JAyd B TOM 2Ke nNpocTpak-
CTBE M, CTaJ0 ObITh, F€OMETPHYECKH 3a724a CBOAHTCA K OThICKa-
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HMIO KpailHell TOUKH NepeceyeHHss MHOrOIPAaEHHKA € Jy4YOoM.
VianocTpamus AJs TpeXMepEOro cjydas npHBelleHa Ha pHC. D, 4.
TouHo Tax Ke U B JBOACTBEHHOH 3ajflade MHOOYTOJBHHK AONYCTH-
MbIX [JTAHOB B CJyYae 1 3aroTOBOK MEPEXOJHT B MHOTLOTPaHHHK.
Tlpamas JHUEHMA, XapakTepH3yOUlas 3KOHOMHUYECKH paBHO3(dex-
THBHBIE NJaHBl, NPEBpPAIlAeTCsi B THNEPMJIOCKOCTb (Pa3MepHOCTb
ee (n—1). Ha aT10T pa3 3ajaua COCTOMT B HaXOXKAEHHH TO4KHA
K4CaHHs THIEPNJOCKOCTH ¢ MHOTOTPAaHHHKOM JOMyCIUMBIX peule-
HuA (cM. puc. 5, 0).

4 Yy

LR

-t

Zz zZ -
Puc. 5

SIcHO, KOHEUHO, UTO U B 3TOM CJyuYae ONTHMAJbHBIM pelleHueM
$IBJISIETCS1 OJIHA HJIH HECKOJIbKO BEpLUMH MHOIOI'DaHHHKA JOHYCTH-
MbIX pemleEnf. ONHAKO eCJH YHCJIO MepeMeHHBIX H OrpaHnueHudd
3alayl CPaBHHTEIbHO BEJHKO, TO KOJHUECTBO BEPIUHH BLIparkaer-
CHl aCTPOHOMHUECKHMH UYNCJAaMH U BHIUHC/JeHHe 3HAUeHHH LleJesol
GOVHKIHE BO BCeX BepIlMHAX MPaKTHUeCKH HeocylnectBHmo. Ha-
npumep, ecad n=>50 (UHCJO mepeMeHHBIX) H m =25 (uyHcio orpa-
HHUEHH), TOTfla yHesao Bepluuk nopsaaka 104, Ecau Bpems, He-
o6xoaumMoe JJs BBIUNCJEHHS 3HaueHHs LleJeBoill GYHKIHH B Kax-
JIOfi TOyKe PaBHO OAHOH MHJJIHOHHON CeKYHAH, TO nepebop BCex
BEpPLIHH MHOrOTpaHHHKa 3afiMeT npHMepHO jaBe Thicsun JeT. Cpox
FIBHO HelpHeMJeMBbiH.

Hrax, Harasiro moxas3aHo, YTO KaxKyllascs NPOCTOTa pelde-
HHUS 3a]lau JHHEHHOr0 MPOrpaMMHpPOBAHHs fABJsETCsT 0OMaHYNBOH.
HanpamnBawomufics npuH HX pellleHHH NOJHBIA mepebop He gaer
HHYero yTelIHTeNbHOro fAake 1Js1 3ajay CpaBHUTeNbHO He(GoJib-
moro pasmepa.

Kaxk ke pemaTsb 3ajauu JHEEAHOrO NporpaMMHPOBaKHs ¢ 60/b-
MM UKHCIOM MEPEMEHHHX W orpaknueruifi? OKkaspiBaeTcs, YTO B
OCHOBe HaHOosiee 3¢ (eKTHBHBX METOLOB JeXKHT HCMOJNb30BaHHe
YNOMHHABILHXCH yXKe OLlEHOK H MpH3HaKa ONTHMAJbHOCTH pelle-
HUs 3ajaun. O6mas cxeMa pelierds TaxkoBx. CHauasna wuumeTcd
Kakoe-HUOYIb pelicHHe 3ajaud, Tax Has3bBaeMoe MepBO¢ MpH-
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6aHKeHHe — HeKOTOPbifl fonycTHMbHA nuak. OObIUHO 3TO YHaeTCH
clenaTh Ges 0coGOro Tpyla, MpHBJexas Ha IMOMOULb JHLIL CO06-
PaXkKeHHA 3paBOro CMbICHA. :

Hanpumep, B 3ajlaue 0 packpoe HONYCTHMBIH nJaK MOXeT
6nITh NOCTpOCH Tak. BospMeM packpoil, B XOTOpOM HMeeTcs 3aro-
TOBKAa MepBOro BHAa. DTO BCerla BO3MOXKHO, TaK Kak Kaxias
3aroTOBKA MOJyuaeTcs XOTd Obl MpH OAHOM packpoe. IIpHMeHHM
3TOT cnocob packpost K TAKOMY YHCJY JIHCTOB, YTOOB MOJY4HAOCH
HyXXHOe UHCJIO 3aroTOBOK MepBOro THna. Bo3MOXKEHO, npH 3TOM
NOJYUHTCA H HEKOTOpOe UHCJIO 3aroTOBOK BToporo Tima. Ecau mx
JOCTATOYHO, TO LONYCTHMBIH NJaH yXKe HalilleH, ecld XKe HeT, TO
YBEJIHYHM HX KOJHUECTBO A0 HeOOXOIHMOro ¢ MOMOILLIO packpod,
B KOTOpOM HMeeTcsi BTopas 3aroTopxa. [losyunBileecs Koauue-
CTBO JIHCTOB MaTepHasa M OpHMeHeHEBie CmocoGbl packpos onpe-
ReSIOT LONyCTHMBIA naak. Ecan 66t 3aroToBoK 6bi/10 HoJblile, deM
ABe, TO, MPOJOJKAfA MOCJe10BaTeNbHO YJOBJIETBOPATDH TpeboBa-
HHSA MO 3arOTOBKAM Ka/JOro THNA, Mbi TaKkKe MPHILIH Obl B KOKIE
KOHKIIOB K JOMYCTHMOMY MJIaHY.

[Mocse Toro Kax HaiileH Kakoi-TO AOMyCTHMBLIH NiaH, cjeiyer
ero nposepka Ha ONTHMAaJbHOCTb. Ec/H Ansl 3TOro n/aka BEIMO.J-
HeH KpHTepHil ONTHMAaJbHOCTH,— MOTYT OBITb HaHJeHbl TakHeHe-
oTpHIlaTebHble OIIEHKH KaXI0ro BHAA MPOAYKUHMA H NPOH3BOL-
€TBeHHbIX (PaKTOPOB, UTO /sl TEXHOJOTHYECKHX CMOCOGOB, HCMOJb-
3yeMbIX B 3TOM [JaKe, anrebpanyeckas CyMMa 3aTpaT H pe3yJb-
TaTOB B 3THX cnocofax paBHa HyJMO, a 444 cnoco6oB, He BKJIO-
YeHEBLIX B MJAaH, 3Ta e CyYMMa MeHbllle HJH paBHa HYJ10,—TO
3TOT nJaH onTuMalen. Eciy e BpisicHAeTCA, YTO TaKHX OLEHOK
He cymecTByeT (A1 HX onpejlesleHdsl MOJYYarOTCsA MPOTHBOpPEHH-
Bhie YCJI0BYA), TO MJaH HaBepHAKA He onThMaleH. B aTom cayuae
OCYIIECTBJSAETCA MePeXO] K «JyulleMy» JOMyCTHMOMY MJaHy.
Taxoit nepexoj MOXKeT, Boo6le roBops, OCYIIeCTBAATLCA pasani-
HeiMH MeTozamu. Hiske Mbl JaeM omkCanHe OCHOBHBIX HIeH JBYX
1n0J00HBIX METOLOB.

1. MeToL nocCJelOoBaTeJdbHOro YyJYyUYMleHHA
naaua, OH COCTONT B TOM, 4TO B MJaH BBOAHTcA GoJee sddek-
THBHBI HeHCMoJb3yeMbifl paHee cnocof, 3a CUeT KOTOPOro A0CTH-
raercsl yBeJqHuenue Bhimycka npoayxuud. HaxoawTes ke STOT
enoco6 B mpoilecce onpeledenna ouekok. [NocaenosarennbHo npH-
MeHAS TakHe YJYULIEHHS, NPHXOAAT K HanJydlleMy nJany.

Jlasa Toro uTo6H! Jyulle MOHATH, KakoB 3(dekT MeTola nocie-
JOBATeJbHEOrO yJyYLleHHs MjaHa, l1afliM Taxoe NOsACHEHHE. Ipen-
cTaBbTe cebe, UTO H3 ypHBI, B KOTOpPOH HMeeTCA MHJUIMOH LIapoB
€ NpOW3BOJBHBIMH HOMEepaMH, Bbl XOTHTe H3BJeub Iap C Hau-
GosbiM HOMepoM. UToGb 3TOro 100HTbCA, BaM MPHIETCH YYTh
au He 1000000 pa3 BeITaCKHBAThL LIApHEI M3 YPHBI, He BO3Bpaulad
ux Hasajl. BpeMeHH 3T0, KOHEUHO, 3aiiMeT OueHb MHOro. JlomyCTHM
Tenepb, YTO BaM MOMOraeT.. BOJIIEOHHK M MfoCJae OUYepelHOro
H3BJEUCHHA OH YHHUTOXKAeT Iaphl B ypHE C HOMEpaMH, MeHbIINMA
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BribpaBnoro. Tak Kak KamAwfl pa3 ckopee Bcero 6yrer manne-
Katbed 1ap ¢ HOMEPOM I'Le-TO NOCEpelHHE MEXKY HARGOJbIHAM R
HaHMEHbLIHM, TO ofuiee YHC/IO WapoB 6yHeT GHCTPO Y6HBaTh
(npumepuo BiBOE nocae Kamzaoro BbiTacKHBaHua). B 31HX yedo-
BHSX, UTOOH BLITAULHTE AP € HAHGOJbIINM HOMEDPOM, HOTpPEGyeT-
es Bcero 20—30 usnieqenusn, a ve ! 000 000.

Tax BoT, MeToR noC/JeROBaTENBHOrO YiyUNICHHS MIAHA B Bhi-
nonHsieT GpyukuHH 3TOTO BoAWeOHHKa. [Tocie TOro kKaK BHYHCIERD
aHadeHue ieneBoll PyHKIMM B KAKOHK-HAGYAbL BepUIHHE, U3 AZ/Ib-
HeHIIero PacCMOTPEHHs HMCKJIOYAlOTCH BCe BEpUIMHK, AaOlpe
XyAUIHE 3HA4CHHA LieneBOil QYHKUHH, M Nepexo] Npo#3IBOAHICA
HENPeMeHHO K Ay4ulleld BepUIHHE,

2.MeTOR KO['DEKTHUPOBKH oneHoK MHCcXORHMME B
STOM Cayuae ABJAAOTCA NPUGIAHXKERHMe 3HAYEHHA OLEHOK, HO KO-
TOpBbIM HaxonaTcs nambonee pentabesbRHe (NpuW 3THX OUEHKAx)
enocobbl. Ha 3THX cnocoGoB GopMHpYeTcs MJan, AL YACTHYKO
€OOTBETCTBYICIIHA 3a1dHHIO HIH, HA SI3bIKE MATEMAaTHKH, YAOBJET-
BOPAIOLIHI TO/NbKO HEKOTOPbIM OTpaHAYEHHAM, T. €. HAaH, He AB-
nsromniics ronycremoim. flpu sToM oTaesbHble BUAM npoxyKuHH
GyayT noayueHu B u3bOLITKe, APyrHe — B HepocTaTKe. Lloce 3tore
A TeX BHAOB NPOAYKLHH, KOTOPbie HONYUHAHCH B H3OHITKE, OlleH-
KM CHHA10TCA, a 444 TeX, KOTopble B HeAOCTatKe,— ROBHILIANTCS.
Ilpr s1oM BaGop penraGennmbIX €BOCOGOB MeHSIeTcs, H € HoO-
MOINbIO HHX CTDOHTCR IWIaH, Jyullle YIOBJIeTBOPAIOHINE OrpaHi-
YeHHM. B KOHUE KOHHOB NPHXOXHM K HAONMYCTHMOMY HAaHY, HTaK
KaK HMEIOTCA COTJaCOBaHHbE C HUM OLEeHKH, OH OyHeT M OnTi-
MaJbHbIM.

B kauecTse MAMOCTPANMH PAaCCMOTPUM HpUMEHEHHE METONA
ROCAE/0BATENbHOrO YAy UINeHUS NAaHA K Halllefl 3ajlaye O packpoe.

Honycrau, 410 B KaveCTBe HAYATLHOTO BHGPAH WJI4R, HCROALIYIOUIAH nep-
BHA 1 YeTBepTHA CNOCOOH PACKPOS; ONPENeNss, Kak YKA3aHO Bbile, THCAO JIHC-
TOB Martepuana, PACKPAABAEMOr0 KaXKIABM H3 3THX CIHOCOGOB, MOAyYaeM € OX-
pyrJienueM: xy=267 JHCTOB KPOsiTCs MO HEPBOMY, & X4=1I1 JHCTOB — AO uveTBep-
rosy crnocoby. Ilpexae acero y6emuMest B TOM, UTO 3TOT N2 [ONYCTHMH,
T, € YZOBJeTBOPseT NOCTABJICHHBIM OrDaHHUSHHAM,

3-267=801 >800
1.267 4+13-11=410 > 400.
Ilanee npueTyAWM K HpOBepKe NAaHa Wa ONTHMaALHOCTb. /IS 3TOro, Kak
B paneiue, BBefeM ouenkd U, V, W coorBercreenno mas ofnoro auaota Mare-

pHana NepsoH ¥ BTOPOR 3aroTOBOK. YC/IOBHA peHTafenbHOCTH 3andyred Ha
8101 pas tak (cM, taba. I);

—U+43V4+W=0
—U413W =0,

Ttonaras U=13 (rag KaR HMEOTCs JIBA YPABHERHS C TPeMT HEH3BECTHI
MH, TO OANU HEU3BECTHOE MOMHO 331aTb DPOU3BOMLEO), HAXOAUM OLELHKE 3aF0-
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toBoE: V=4 1 W=1. [loan3yach uMA, ORCHH#M. DPOLYKIMIO, NOAYUAEMYIO NDU
KaXxXA0M ciiocofe pacKkpos:

1. 3-411.1=13,
2. 2.41+6-1=14>13,
3. 1.44-9.1=13,
4. 0-4413.1=13.

Tenepp yxe SCHO, 4TO paccMaTPHBAEMHA I[LIAH He ONTHMaJeH, TaK Kak
CPeIH HEHCIIOJIb30BAHHBIX CIIOCO00B HMeeTes Gosiee peHTAGeNbHbLIR, €M HCTOAbL-
syemnie. OQUeBHIHO TaK Ke ¥ TO, KaK HMEHHO ILIaH Moxer OuTh yayumes. Hdag
STOFO HYRHO BBECTH B Hero BTOPOH, RanGoJee peHTabelbHB c10CO0, HCKIIOGHB,
€C/IH HYKHO, OfIHH H3 HMEIOLIHXCH.

Hycrs BTOpofl cnoco6 NpPHMEHSETCH C MHTEHCHBHOCTHIO AXs. Wcnonrzona-
HHE HOBOTO cllocofa NMpABOAUT K H3MeHeHHIO HHTeHCHBHOCTEH yROTPeGJsiBIKXCH
panee enocobos. O6o3nanan 3TH H3MeHeHNs gepes AX, H AX,, 3auxmieMm ycAoBHe
TOTO, YTO HJIaHOBOE 3ajaHde Gyner BWosaHeHo ToyHo. Mmeem

(- A%) -+ 2 (xy-+Ax,) =800 mmn  3Ax; - 280x,= —1

b (g -4x) 13 (¢ - Axy) 4 6(xq 4 Axy) =400 uan
Orcoaa caefyer, 4To

12 2 16
A= ————Ax; 1 Axy=—"— ——Ax,
! 3 3 * 39 39 °

BroBb BBOAUMLIAI ciioco® XKeMaTedbHO HCOOAB30OBATH € HaHGOJbMEH NONOXH-
TeJbHOH HHTRHCHBHOCTBIO, HO BCe XKe TaKoH, YTOOh OCTaJbHHEe HHTeHCHBHOCTH
OCTaJHCh HeOTPHLUATLHLIMH. TIpy yBeqHuenHn AXy nepsoll ob6pamaercd B Hyas
HHTEHCHBHOCTL YeTBEPTOTro cliocofa Xy+Axy=0, 1. e. RyXKHO npuHaTh Axy=—I11.
HnpiME ciioBaMH, Axe HaXOMUTCS H3 YCAOBHSA

MckomEle U3MeHeHnus WHTeHCHBHOCTER clocoGOB PaBHLI COOTBETCTBEHHO
Ax;=—17, Ax, =25 u Ax,= —11,

a HOBBIA, YJAYUIIeHHBIH NJ1aH HMeeT BHJ:
x, =250 n x,=25 (x,=0).

OT0 TOT camuiff 111aH, ONTHMAMbHOCTE KOTOPOTO YiKe Gbifla NoKasaHa panee.

Ko#euto, nepexos oT 10IyCTHMOrO MaHa K ONTHMA/JbHOMY DEAKO YAaeTcA
OCYMECTBUTL 3a OIHY MTEPalHIO, HO BCe Xe IOCAe KakAoi wHTepauuu miad
yJIyamaercs.

[lpumeHeHre ONHCAHHBIX METOAOB YJYyUIleHHs [JiaHa uYepe-
LYeTCsl C NPOBEPKOH YCJIOBHH ONTHMAJBLHOCTH, T. €., OJYYHB HO-
BB TJIaH, MBI NpeXjJe BCero, OIpeNelsisl OLEHKH, BHIACHAEM, He
onTuMaJeH JH oH. Ecan na, To pemenne sakanudBaercsi. Ecan ke
HET, TO CHOBA NPHMeHsACTCS METOJ HOCAeACBATE/NbHOTO YAYYIeHHs
nnaka. Jlokazano, 4To C MOMOILBIO 3TONG METONA 34 KOHEZHOR
YHCJIO YJIYYILEeHHHA MOXKHO NPHHATH OT M060T0 JONYCTHMOro MJaHa
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K onTHMaJjibHOMY. H, uTO caMoe rjaBHO€, He MPOCTO 34 KOHEUHOE,
a 3a pasymHoe uucio yayuumeHnuit! Jas ero peajnsauun Ha IBM
Tpe6YIOTCS He MHJIJIHOHBI JIeT, a CeKYH/H, MHHYTH HJH, Ha XYIOH
xoHel, yachl. MMenno Godbiias 3¢ eKTHBHOCTL YHCJEHHBIX MeTo-
AOB pelleHHsi cnoco6cTBOBaJa NPH3HAHHMIO H PacnpoOCTPaHCHHIO
AHHEHHOrO0 NPOrpaMMHPOBaHHSA, JeJaeT BecbMa NEPCHEKTHBHLIM
npUMeHeHHe METOJOB JHHEHHOrO NMpOrpaMMHpPOBaHHS /1A pedie-
HHSI TPAKTHYECKHX HpobeM.

Tak, BHelpeHHe PalHOHAJbHOTO PAacKpos MaTepHatoB, pac-
CUATAHHOrO METOJAaMH MAaTeMaTHYecKOro MNpolpaMMHpPOBaHud,
3aMeTHO MoBHIIaeT KO3 QHUMEHT HCIOJb30BaHHS MaTepHa.los,
ynpoumaer cHa6xenne. Hanpumep, BarOHOpPEMOHTHBIH 3aBOX
nM. EropoBa, rae takoil packpoil 661 BBeaeH 20 ger Hasax, 10
€HX NOp OcTaeTcs JYYIIMM MO HCIOJNb30BAaHHIO MeTajlsia ¢peld
JIeHHHTpaJcKuX 3aBofoB. OTMeTHM, uTO paboTa, npoBeleHHasA Ha
3TOM 3aBojie, MPeACTaBjiseT OJHH M3 MEePBbIX B MHpe NpaxTiye-
CKHX OMbITOB NpPHMEHEHHS MeTOJOB JIHHEHHOro nporpaMmHpo-
BaHHS.

B nociennee Bpems B Mucruryre matemarnku CO AH CCCP
cleNaH JalbHeHIUH# Iar B Pa3sBHTHH METOJ0B PaulHGHAALHOrO
packposi. Ha ocHOoBe MateMaTHUYeCKHX METOMOB (/IHHEHHOro H
JIHHAMHYECKOTO NpOrpaMMHpOBaHHA) H IBM aBTOMaTH3MPOBaH
He TOJIbKO Mponecc KOMOHHHPOBAHHS PACKPOEB, HO H HAXOXK AeHHS
€aMHX KapT pacKposi. 9T0 AOJKHO OGJEryHTb BO3MOXKHOCTH LIH-
POKOTO BHEJPEHHS 3THX METOLOB B MPOH3BOJACTBO.

XapakTepHO# 0COGEHHOCTbIO MAaTEMAaTHKH SIBJAAETCH TO, YTO
o/lHa H Ta Ke MaTeMaTHyecKas 3ajlauya, MaTeMaTHuYeCcKOe Oluca-
HHe MOKeT NMPHUMEHSTbCA [JA Pas3jHYHbIX peasbHbIX BONPOCOB H
HMeTb pasHOOGpasHble NpHMeHeHHs. B 4acTHOCTH, H3J0XeHHas
BHIIIC 3a/laua, BO3HHKILIAS B CBS3H C BONIPOCOM O PauLHOHANBHOM
packpoe, TaKxe HMeeT pasHooGpasHbie TPHMEHEHHS.

JLnsi MHOTHX APOH3BOACTB THAHYHBIM SIBJSIETCS KOMIJIEKCHbIL
(coBMeCTHBIH) BbIMYCK HECKOJIbKHX BHAOB NPOAYKUHH NPH HCHOIb-
30BAHMH OJHONO H TOTO K€ MCXOHHOTO CHIpbs H PecypcoB: HedTe-
nepepaboTKa, mepepaboTka NONMMETAJIHYECKHX Py, Modyyeune
MOJIOUHBIX M MSACHBIX MPOAYKTOB B KHBOTHOBOACTBe M T. A. Ilpu
3TOM NpH Pa3auuHON OPraHW3alUHH NMPOH3BOACTBA Mbl MOXKEM IO-
AY4aTb KOHeuHble MPOAYKTH B Pas/HYHOH NPONOPLHH, no100H0
TOMY, KaK 3TO HMEJO MeCTO NPH HCNOJB30BAHHH Pa3/JHUHBIX pac-
xpoeB. $SIcHO, YTO BO BCeX 3THX CJyYasxX NPHMEHHMA Ta e
MaTeMaTH4ecKasi MoJeJb M 3ajaua BHOOpa HNPOM3BOJCTBEHHBIX
€noco60B, NO3BOJSIOMHKX NOJYYHTb MPOAYKUHIO HY?KHOTO COCTaBa
¢ HaUMeHbIIHMH 3aTpaTaMH, MOXKeT PellaTbCsl ONHCAHHBIMU Bhillle
MeTonamu. (OJHH IpHMep TAKOTO PojAa 3aJayM MPHUBENeH HHXKe.)
TlosToMy aHaJH3 3aJauyH, CBA3AHHON C PacKpOeM, HMEET ropasio
GoJiblllee 3HAYEHHE H IIHPOKYI0 06/1acTb NPHUMEHEHHH, 4eM 3TO
Morjio 6bl MOKa3aTbCs.
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§ 3. OuenkH ONTHMMANLHOIO NNaHa.
Mx cmbicn M npxmeHesua

TIpu ananuse paccMoTpeHHOR 3agauu OBLJIO YCTAHOBJEHO, YTO
€ ONTHMaJIbHBIM TJIAHOM CBSI3aHB! H UM 0OycCJI0BJEHLI ONpenenes-
HblE OL[EHKH I Ka)JOro BHJA NPOAYKIUHH H HCXOJHOTO pecypia
(B paccmoTpeHHOM npuMepe: 16 — past aucra; 5 u 1 — cootser-
CTBEHHO JJs1 Ka)Jao# 3aroToBku). OcTaHoBHMcSl nojpobHee Ha
CMbICJle 3THX OL€HOK, TaK KaK, IOMHMO HX 3HAuUeHHUs] KaK CPeACTBa
YCTAHOBJIEHHSI ONTHMAJIbHOCTH TNJ1aHa H €ro HaxoxKJIeHHS, Oud,
caMd no cebe, UrpalwT oOYeHb OOJBUIYIO DOJb B MNPHJIOKEHHUSIX
ONTHMAJIbHOTO NPOrPaMMHPOBAHHS, B OCOOEHHOCTH B 3KOHOMIiKE.

BepHeMcst K 3ajlaue 0 packpoe H MOCTAaBHM BONpoc 00 OleHKax
3aroToBox. TouHee roBopsi, yCTaHOBHM, KaKOH PacXoj MaTepka.ia
CBfI3aH ¢ Ka)KJoH 3aroToBkoi. Jlaxke ecjiM MBI y)Ke pacnoJiaraem
ONTHMAaJbHBIM NJIAHOM, OTBETHTb HAa Hero He Tak npocto. PPac-
XOMysl JIHCT MaTepHaJa, Mbl NOJyuaeM 3arOTOBKH TOTO H ADYIoro
BH/Ja, HO COBCeM He SICHO, KaKylo JOJIIO JHCTA CJelyeT OTHeCcTH K
OJIHOfl 3aroTOBKe, KaKylo — K JPYroH, coBceM He OYeBHIHO, KakK
p00CHOBAHHO Pa3je/INTh 3aTpaThl MeXay HUMH. Mbl nocrapaemcst
NOKa3aTh, YTO Takoe 060CHOBaHHOE, ONPaBJAaHHOe pacnpeiesciiue
Jal0T MMEeHHO NOoJIydeHHble Bbllile OLEeHKH. B cOrjacuu c aTuMii
ouenkamu (16; 5; 1) caenyer cunTarh, 4TO pacXol Ha 3arOTOBKY A
€CcTb ®/1g JIHCTA, a pacxo/ Ha 3aroToBKYy B — /g qucta. Tl2posim
NOATBep:KJAeHHeM TNPAaBHJAbHOCTH TAKOro HOAXOAA $BJjseics TO,
YTO NPH O6OHX HCNOJBE3yeMBIX PAaCKPOSX PacXod Ha NOJYyYCHHblE
3aroToBkH (3% 16+ 16=1; 2°5/14+8/16=1) coraacyeica c
pacxoJ0M ojHoro Jjucta. [lanee, ecnn Mpl noxenajn Obl yrzenau-
YHTb YHCJIO 34TOTOBOK A, OCTABASIS YMCJO 3arOTOBOK B HeH 3meH-
HBIM, JIOCTAaTOYHO Obl10 OBl YBEIHYHTL HA 6 UHCJI0 JIUCTOB, packpi-
gBaeMblX Mo cnocoly My, 1 yMeHBIIHTh Ha OJHH YHCJO JHCTOB,
packpanBaeMbIX 1Mo cnocofy Mp; urcso 3aroToBok A Bo3pocsao Ow
Ha 6+-3—2+1=16 mTyK, a uncj0 3aroTOBOK B jelcTBHTENLHO OC-
TaJjlock Obl HeM3MeHHbIM: 6+ 1—1 < 6=0, T. e. 3a cyer JONONHUTEAD-
HBIX D JHCTOB Mbl moJyuuau 6ol 16 3aroroBok A — Ha Kaxavio
66110 6b1 H3pacX0J0BaHO /16 MHCTA, AHAJIOTHYHO MOXHO 6b110 €bt
IPOBEPHTb BO3MOMKHOCTb YBEJIHUEHHS] JHCJa 3aroToBoK B ¢ pac-
X0J0M /16 MucTa Ha KaxAylo., Takum o6pa3oM, N0 HeoGXOIHMOMY
pacxojly MaTepuana 3TH 3aroTOBKH COOTHocsiTcsl Kak b: 1. Jlerko
NPOBEPUTb TAaKKe, YTO, H3MEHSSI YHCJO JHCTOB, PACKPAaHBAEMbiX
no cnocobam M; u M, (ocraBasifa obuiee YHCJAO JHCTOB HeH3MEH-
HBIM), MBI MOXeM YBeJHYHTb WHCJO 3ar0TOBOK A 3a cuer 3aroto-
BOK B B coorHouiennH 1 : 5, T. e. COOTHOIIEHHE ONEHOK SBJsieTCS
BHOJIHE peanvHbiM, Mbl HMEeM BO3MOXKHOCTb OOMCHHBATh (3a-
MEHATb) 3arOTOBKH B NJaHe B YKAa3aHHOM COOTHOUIEHHH {C COX-
paHEHHEM ONTHMAJBHOCTH NJaHa),

Heo6xogHMo HanoMHHTL eilie pa3 To, 9TO 5TH OHEHKH He $B-
JIIOTCS] COBepIleHHO Hen3meHHbIMH, TIpH CyliecTBeHHOM H3MeHe-

23



BHH YycooBnfi (HanpuMep, CTPYKTYPH NPOrpaMMBb), KaK OTMeya-
JIOCh, OHH MOTYT H3MeHsTbcsA. IIpH yMeHblleHMH noTpeGHOCTeH
B 3aTOTOBKaX A COOTHOILEHHE OHMEHOK MEHsieTcsl B MOJb3Y B (Ha-
npumep, 7 : 2 BMecTo 5: 1), T. €. OHU KOHKPETHb!, CBA3AHbE C KOH-
KPEeTHOH o6cTaHoBKOA. HanpoTus, npu HeGOJBIINX H3MEHeHHSX
B NporpaMMe MOXKHO TOJB30BATbCA TeMH Ke ONEHKaMH, T. e.
B M3BECTHBLIX Npejesax OHU ycTol4ussL.

IMonuepkHeM eme pas 06ycJOBAEHHOCTb OHEHOK, YTO OHH XAlOT
OGHLEKTHBHO HeOOXOJMMble 3aTpaThi Ha NPOAYKUHIO B JaHHBIX
ycaoBusiX. JLeACTBHTENbHO, € OJHOA CTOPOHBI Mbi BHAEJH, YTO
HMEeTCS. BO3MOMKHOCTbL MOJYyYaTb AONOJHHTEIbHO C YKA3aHHBIMH
3aTpaTaMH KaX[Ibli BHA NPOAYKHHH. MOXHO yGeAuTbcs, YTO H,
Hao00pOT, HaJHYHE HEKOTOPOTO YHCJA eIHHHH, TNPOLYKHHH COOT-
BeTCTBEHHO MO3BOJISET COKPAaTHTb pacXoi MaTepuaja. MMeHHo
TO 0OCTOATENLCTBO, YTO STOT YPOBEHb 3aTPaT SABJAETCH HeO6XOLHU-
MbiM (OOLIECTBEHHO HEOOXOJAHMbIM), OOGYCJOBJEHHBIM, OLpPABIbi-
BaeT TaKxKe NPHBEJEHHbIe Bbllle YPAaBHEHHS H HEPABEHCTBa, clpe-
JeJisiolHe ONEeHKH.

JleACTBHTENbHO, HH B KAaKOM cJyyae, HH NPH KakOM CIocobe
HE MOXKET OKa3aTbCsl, YTO JJs1 Habopa MPOLYKUHH, KOTOPHIA moJay-
YaeTcsi M3 eJHHHNbl MaTepHaJla, OLleHKa HEOOXOZHMBIX 3aTpaT
6oJibille efHHHIB. B To Xke BpeMs B cnoco6ax, peaibHO HCTOJMb-
3yeMblX B ONTHMAaJIbHOM IJ1aHe, 00YCJOB/JEHHBIE, HEOGXO0HMbie
3aTpaThl Ha TMOJYYaeMYIO NPOAYKHHIO AOJKHH ObITb B TOYHOCTH
pasHbl €JMHHIE, HHAYe TPHMeHEHHble CHOcOObl He GbliH Obl pa-
UHOHANbHBIMH, He MOTJIH Obl BXOAHTb B ONTHMaJbHOE DpemeHie,

Hnsi nosicHeHMsl 3HAuYeHHS OHEHOK YKaKeM HeKOTOphie
BO3MOX(Hbl€ HX NPHMEHEHHs, TOMHMO HX 3HAuYeHHS KaK XapaKTe-
PHCTHKH ONTHMAJbHOTO [J13HA U CPEACTBa €ro HaXOXKAeHHs.

MoxxeT 0Ka3aTbcsl HEOGXOMAUMBIM TO MJH HHOE H3MeHeHHe MJia-
Hosoro 3aganusi. Hanpumep, B 3anace yxe umeerca 80 zaroro-
80K A u 48 3arotoBoK B, T. e, HYXHO M3roTOBHTb ke 800 u 400,
a cTaBUTCsl Jpyroe 3ajaHue: no 3aroToBke A caenats S00—
80=720, a no 3arotoBke B usroroButb 400—48=2352. Torga Ha
OCHOBAaHHH OHEHOK 3aTOTOBOK, HE COCTABJISAA HJ4aHa BHOBb, MOKEM
MIOACYHTATb YHCJIO NOTPeGHBIX JHCTOB, HCXOAS M3 HeoOGXOMiiMBbIX
3aTpat Ha 3arotoBku 720.5/16-}352.1/16 =247 nucros.

To ecTb OHMEHKH MOryT HCNOJB30BATBCS NPH BapbHUPOBAHWH
GaaancoB. Ha ocHOBaHMH OLleHOK MOXKeT ObITb ompeneseHa 3¢-
(EeKTHBHOCTb HCMOJIb30BaHHS HEKOTOPOro HOBOTO, HE LpelycMaT-
pHuBaBluerocsi NPH COCTAaBJEHHH NJaHa cnocoba pacKpos — LO-
CT4TOYHO CPABHHTb 3aTpaThl B 3TOM cNocoGe ¢ HeOGXOIHMMbIMH
saTpaTaMu (OUEHKOH) mosyuaemoi npoaykuud. Hanpumep, o6na-
PyXKHBAETC HEPAUHOHAJNbHOCThL HCNOJbL30BaHHA cnocoba IV, aad
kotoporo 13+1/4<1, x0T on GesoTxomen. Hakouen, eciH BbisiB-
AAETC BO3MOXKHOCTb 3aMEHBl ' MPOJAYKHHH TNPH HCNOJb30BaHHH
(Hanpumep, ecaH MOXHO Obi1o Obl  IAe-1H60  3aMEHHTb
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3arotoBky A Ha 4 3aroroBkH B), TO MHE MOrJH 6Bl YCTaHOBHTS,
nenecoobpasHa JIH 9Ta 3aMeHa (B ZaHHOM cjyuae OHa Henecoo6-
pasHa, TaK Kak HeoGXONHMble 3aTpaThl yMeHbIIaTcA ¢ /15 A0
4.1/,6 nucra). ,

HeofxonnMo NoguepKHYTh, YTO HMEHHO MPaBHJbHOE HCYHCJIe-
HHe 3THX OHEHOK, HX OOYyCJOBJEHHOCTb, CBA3b ¢ ONTHMaJbHBIM
NJaHOM ONpEeIeNsioT yKa3aHHBE HX CBOHCTBA M BO3MOXKHOCTH
Henoab3oBaHusA. Ecan 66l OHH GblIM ONpeAesieHb HHBIM cocobom,
H3 JPYTHX c0o06paKeHHH H YCJOBHH, TO OHH He HMeIH OBl TaKnx
DEHHbIX H BaXXHLIX CBOHCTB.

Kasanoch OB, BIOJIHE CIpaBeAauBO OblI0 PH pacnpeaeseHnd
3aTpaT Ha 3aTOTOBKH NMPOH3BECTH €r0 NPONOPHHOHAJBHO MJOIya-
JISIM 5THX 3aTOTOBOK, T. €. IPHUSITH OHEHKH 3aroToBok A u B pas-
HbIMH 5+:4=20 1 3-2=6 u oTcloa pacCUUTaTb pacXxoihl MaTepHUa-
Ja (%%u 3%) . OHaKO MOXHO yOeIuTbCsl, YTO 3TH OHEHKH He
6biad OBl peajibHBIMH; Mbl HE MOXKEM 3aMeHHTb B IUlaHe 3aroTos-
ky A Ha B, HCXOAS M3 5THX OHEHOK, H T. 1. JTO O3HA4aeT, YTo
TakKHe OLEeHKH He MO NPaBHJIbHO HCYHCIEHHBIM OOYyCJOBJIEHHBLIM
HeoOXOJHMBIM 3aTpaTaM J€30PHEHTHPYIOT B aHaJH3e, NPHUBOISAT
K OIIHGOUHBLIM BHIBOJAM, K HepeasbHbIM HJIH HepallHOHaJbHbIM pe-
fIIEHHUSM, N

Te BbIBOAB, KOTOpbie ObIIM cjlenaHbl NpH aHaaH3e 3aJauH
palHOHAJbHOIO PACKPOsi O HaJH4YHH H POJIH OLEHOK, OTHOCSATCS,
KaK yKasbBajocb, H K 3aJa4aM, CBSI3aHHHIM C KOMIJIEKCHHIM Bbi-
NyCKOM NPOAYKUHH, H, KaK MBl YBHAHM JaJblie, K ONTHMaJbHbIM
pellleHHsIM B JPYTHX 5KOHOMHYECKHX 3aja4aX. ITH BHIBOIB HMeEIOT
NPHHUHNHAJbHOE 3HAaUYeHHe A1 YKOHOMHYECKOro aHa/u3a.

[lepBbifi MpUHHHOHAJLHBIH BBIBOJ COCTOHT B TOM, YTO IleHW
HeoGXOJHMBEM 06pa30M BO3HHKAIOT H B MJIAHHPYEMOH 3KOHOMHKe.
Mbl NpHBBIKAH CYHTATb, YTO HEHH HCMNONb3YIOTCSI B TOBAapHOM
X03sficTBe NpH ob6MeHe. B paccMOTpPEHHON M yNOMSHYTHIX APYIrHX
3ajgauax, I'le TPOM3BOACTBO H HCMOJb30BaHHE NPOAYKUHH Hax:-
JAATC B ONHHUX pyKaX, HET Pa3jMuHbBIX COGCTBEHHHKOB, COCTas-
JsieTcsl eJMHOe TMJaHOBOE pellleHHe, Bee JKe [eHH (OmeHKH) ecie-
CTBEHHHIM 0O6pa30M BO3HHKJH H OKa3aJHCb HeOoOXONHMBIMH H
N0Jie3HbIMH.

V3 npuBeJeHHBIX TPUMEPOB BUAHO, YTO €CJH LEHH NPOLYyKIl'iH
NPaBHJIBHO ONpejeneHbl — COrJacoBaHbl ¢ ONTHMAJbHHIM TJIAHCM,
MOCTPOEHH B COOTBETCTBUH ¢ HEOOXONHMBIMH 3aTpaTaMH Ha Npo-
JNYKIKIO, TO OHH CTAaHOBATCH 3((EKTHBHLIM CPEACTBOM 3KOHONi-
4ecKOTO aHajJu3a. IMeHHO 3TH oueHKH, KakK OblJIO NOKasahno,
CYKAT CPEJCTBOM, NO3BOJIAIOIIHM NOJy4YaTh peUIeHHe TeX H.ad
HHUBIX YacTHBIX BONPOCOB, CBSI3aHHHIX ¢ peajH3aliMell NJaHa, e
paccMaTpHBasi BHOBb NJaH B L&JOM, a PacCUMTLIBAsh MO OMEHK:M
TONBLKO NaHHOe H3MeHeHHe, B To e BpeMs OHM MO3BOJSIOT NOKY-
yaTb NpH 3TOM pellieHHe, COrjlacOBaHHOe ¢ OOGHIMM MJaHOM, He
Hapyllaollee 4 NOAAepXKABAKILEe €r0 ONTHMalbHBIA XapaxTep.

25



ToHsATHO, HACKOJIBKO BO3pacTaeT 3HAUEHHE TAKOH BO3MOKHO-
CTH, KOT1a peub HIET He O TAKOH CPABHHTEAbHO NPOCTOH H JIOKa-
JIH30BAHHON 3ajlave, KaK PalHOHAJbHBI Packpo#, a o IMHPOKOM
Kpyre n/aHOBO-5KOHOMHYECKHX 3a1ay, Ha KOTOpble, KAK FOBOPH-
/10Ch, PACNPOCTP AHSIOTCS NOJNYYEHHBE BHIBOAB U METO/bL.

OTu OHEHKH 3]lech He TOALKO HIPaioT POJIb CpeicTBa NPOBEPKH
KauecTsa (ONTHMAJbHOCTH) TJaHA H BCHOMOTATEqbHOTO cpen-
CTRA NPH €r0 HAaXOXKIACHMH, HO H CTAHOBATCA CNOCOGOM €ro Kop-
PEKTHPOBKH, y4eTa NPOUCIIENIIHX U3MEHEeHHH, oueHXH 3deKTHB-
HOCTH OTAEJIbHBIX TPOH3BOJACTBEHHBIX aKUHA W PELIeHHH ¢ TOUKH
3peHHs OOLIEro NJIaHa ¥ KOHOMHYECKON 06cTaHOBKH. Eciu npen-
CTaBUTL ceGe peasibHBIi NPOH3BOJCTBEHHbIA KOMIJIEKC, rie HMe-
}0TCSL COTHH M THICAYM BHIOB NPOAYKUHH H NPOM3BOLCTBEHHBIX
$bakTopoB, Macca OTIENbHBIX YY4aCTKOB H NPOH3BOACTBEHHBIX npo-
11€CCOB, TO $SICHO, HACKOJBKO OGJeryaer NPHHATHE peEIIeHus Bo3-
MOXKHOCTL CHeNaTb 3TO MO JaHHbIM KOHKPETHOI'O mpolecca ¢
TOMOIBIO OLE€HOK HEMHOTHX BXO[SIIIHX B HETO HHIPEIMEHTOB, 2 He
TOCPEACTBOM aRa/M3a M NepecMOTPa INIaHAa BCEro KOMIMJIEKCA,
B T0 xe BpeMs peienne npuHHMaercs n0o6poKauecTBEHHOE, ONTH-
MAJIBLHOE C TOUKH 3pEHHs Bcero Kommjekca. MHaue rosops, nanu-
Y€ OUEHOK OGOCHOBMBACT NPHHUUNHAILHYIO BO3MOXKHOCTD
NPHHATHS NCUEHTPANIM30BAHHO — HA MeeTaX, Ha yuyacTKax — pe-
WICHHH, COrIaCOBAHHBIX C OOMMM HEHTPAJbHBIM [JAHOM BCEero
NIpOU3BO/ICTBEHHOI'0 KOMIJIEKCA. DTO T'OBOPHT O BO3MOMKHOCTH H
HCOGXONHMOCTH HCTIONL30BAHHST 5KOHOMHUYECKHX PbluaroB B pery-
JMPOBAHNH NIJIAHOBOM 3KOHOMHKH,

Takum 06pasom, okasbiBaercsi, uTo H B HayyHO NJaHHpyeMo#
SKOHOMHKE LEHbl NO/UKHBI WIPaTb He MEHBIUYI POJb, YeM B TO-
BADHOM XO3SMCTBE, HO OHH HMEIOT COBEPINEHHO ApPYrHe GyHRUMH
W npoucxoxieHHe. MIx rnaBHoe HasHauenue — cyKHTDH cpex-
CT30M 3KOHOMHYECKOT'O H3MEPeHHs, NPaBHJbHOTO CONOCTAaBJCHHS
Pa3JHYHEIX DE3Y/bTATOB H 3aTPaT; CTPOATCS OHH MyTeM pacueTa
B npopecce HAXOXIEHHS] ONTHMAJIbHOTO MJaHa. To 06CTOSTe/b-
CTZ0, YTO OUEHKH 3aBHCAT OT YCJOBHH, OGCTAHOBKH, TakkKe SB-
AAETCS UX NIOCTOMHCTBOM, JleJlaeT CPeACTBOM yueTa 3TOfi 06GCTa-
HOBKH, NO3BOJISIET OTpaxkaTb €€, PyKOBOACTBOBATLCS €i0 B CBOHX
nedctBusx. Hanpumep, ToT ¢axkr, uto npu yBeJHYeHH noTpebHo-
CTH B HEKOTOPOM BH/€ NPOAYKUHM, AepuIlHTe ee, OLEHKa 3TOi
NPOLYKUHH yBeJMUMBACTCS, CTHMYJIMPYET POCT €€ NPOH3BOJCTBA,
34CTaB/ACT CHHKATh €€ HCNOJb30BaHHe TaM, TIe OHa MOXKeT
6LITb 3aMeHeHa Npyrou.

Mbs! eme BeTpeTuMest Jadiblie ¢ IOCTPOEHHEM U XapaKTepUCTH-
KOil OLEHOK B PAa3JIHYHBIX SKOHOMHUYECKHX 331a4aX H HX HCIIOMb-
30BaHueM. OlHAaKO yMeCTHO NOKa3aTh MX 3HAYeHHe elle B OLHOIN
3ajaie O KOMIJIEKCHOM BbINYCKe NPOAYKLHH, OTAHYHOM OT PalHO-
HaJbHOTO pAackposi, TAe 3KOHOMHYeCKasi pOJb OLUEHOK GoJjee
peasbHa M oUlyTuMa.
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[peanoNoKuM, 4TO yrodb AoOhBaeTca Ha TPeX yuacTKax MAaxXTH, MpHdeM
N06biBacTCS COBMECTHO KOKCYIOWIHMECS M 3HepreTHuecKHi yroas. B mnpusepex-
Holt Tabauie Aako TpOUEHTHOEe pacupenesieHHe AOOLIUH U CPefHHe 3aTPaThl Ha
OHY TOHAY YrJ1eXO0O6bIUH,

Howmep yuacTia Sﬂeprem-;ec;émﬂ yroab Koxcylousng;:x yroab Sana:ng:; OXHY
1 100 — 9 pyé.
2 50 50 11 py6.
3 20 80 13 py6.

Tpebyercs noayaarte B Aerb 6000 7 suepretuueckoro H 2000 7 Koxcylome-
rocsi yras, Jlerko yGeAHTbCS, 4TO MBI HX TOJYUAM C HAHMEHbLUHMH 3aTparaMi,
nobuiast 4000 T wa nepsoM ydactke u 4000 7 Ha BTOopoM. Ilpr 3TOM 0. O. OUEH-
ki B JaHHOM caydae 6yayT 9 py6. Aast 1 7 suepreruyeckoro u 13 pyb. aas i r
KoKcylonerocs yras '

Tipu nemaX, yCTaHOBJIEHHBIX HCXOAS W3 TAKHX OHEHOK (uwaH ¢ HeGoJiblION
npubHABI0, cKaxeM, 10%, T. e. 9 py6. 90 kon. u 14 py6. 30 konm), Ha 06OHK
ydacTkax Ao6blua OyAeT 3KOHOMHUECKH BBHIFOAHOM ® MJIaH 6yner HOpMalbHO
BHMOMHATbCS, HanpoThBs, ecan 66 HeHbl GbLIH yCTaHOBJAeHH 06e3 HOJKHOTO
yera OIEHOK, HANDHMeD OJAHH H Te e /s TOro 4 APYyroro yris, B COOTBET-
CTBHH CO CPEJlHHM YpOBHeM 3aTpaT Ha o6oux ywactkax 10 py6. (Mau c ydeToMm
npubbimu 11 py6.), To Ao6bida Ha MEPBOM y4acTKe NPHHOCHAA Obl ropasae
Gonbllle TPHOLLIH, waxTe Ob0 Gbl BHIrofHO ¢OpcHpPoBaTs ROGbIYY Ha 3TOM
y4acTKe W COKDPATATb HAa BTOpPOM. B pesyipTaTe KOKCYIOIHACH YroJb laxTa
HeponaBaia 6ul. Huxkaxue 6jarve HaMepeHHs W TNPH3bIBH AaBaTbh Go/pllie KOK-
CcyIOlIeroca YIJIs TIPH OTCYTCTBYH HeOOXOAHMOR 3aHHTEPECOBAaHHOCTH K CTHMYJA,
BEpOSiTHO, He MOIMH Obl moMoub. Jlo6biay dopcupoBadn Obl Ha NMEepBOM ydacT-
Ke, TAe NIPOU3BOAUTCS TOJBKO IHEPTETHUECKHA YroJib,

B To e BpeMs, ecin Obl HeHH H omJaTa OblIH TMOCTPOEHBl ¢ NPaBHIbHbIM
y4eToM HeoOXOXHUMbIX 3aTpaT, — Gbla Gbl JOCTHTHYTA AOCTATOYHO MOJHAS rap-
MOHHS, UTO Hejecoo6pasHo H Hy¥KHO, — To OblJlo Obl BHIFOAHO J.I8 LIAXTL
# KaXKJAOTo ee y4acTka.

§ 4. Obwas 33pava NHHEHHOTO NPOrpaMMUPOBAHMS

TMocae Toro kaxk Mbl NoApPOGHO PacCMOTpPE/H YacTHHf cayuyai
3a71a44 JHHEHHOTO NpOrpaMMHPOBAHHS, 3ana4y Packpos, YMECTHO
NO3HAKOMHTLCS U ¢ ee 00uiefl NOCTaHOBKOH.

TlycTb MMeeTcsl MPOH3BOACTBO, B KOTOPOM YYacTBYIOT fm pas-
JHYHBIX 3/1€MEHTOB: NPOH3BOACTBEHHBIE aKTOPH — paboyass cH-
Ja, cHipbe, MaTepHaJbl, 060pynOBaHHe, KOHEUHHE B [POMEXKYTOU-
HHE MPOAYKTH H ap. B najbHefimem oHu Bce OynyT 0o0benuHEHB
nox OfHMM HasBaHHeM — HHrpenHeHTH. llpennoxaraercst sanaH-
HBIM HEKOTOPOE YHCJAO TEXHOJOTHYECKHX Crnoco6oB S, mpHuem s
Ka)Xoro cnocofa naHel 06beMbl NPOH3BOJHUMBIX HHTPENHEHTOB
NPH €ro peajn3alHH ¢ eJHHHYHOH MHTEHCHBHOCTBIO, T. €. 3a1aH
BEKTOP Qi = (Q1xQ2p, -y Gmr), R=1,2, ..., S. Kaxnas us ero komno-

! 310 MOXKHO NOSICHHTb TaK. JHePreTHieckKHdi yroJe ¢ 3atpatamu 9 py6.
MOXHO TOJMYyYHTb Ha nepBoM yuactke. A mnoaydennsi 1 7 KOKCylollerocs
HYXHO Ha 2 T yBeiMauTh A0o0bl1y Ha BTOPOM yuacTke, 3aTpatus 2- 11=22 py0,
HO u3 HHX § py0. HYXHO HCKJIIOUHTH 3a cdeT NOJYYEHHOrO SHEPreTHYECKOTO
YIJI51; 4dcTbie 3aTpaThl Ha | T KOKCYIOIErocss YIasi cocrassr 22—9=13 py6.
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HEHT Q; YKasblBaeT 00beM IPOH3BOACTBA COOTBETCTBYIOUIETO
(i-ro) mHrpenmenta, ecau ona [OJI0KHTEJIbHA, B 00bEM ero pacxo-
AOBaHHU#A, €CJIH OHA OTPHUATE/bHA (B Crocobe ¢ HHAEKCOM K).

Bsi6op nnana osnauaer ykasaHHe HHTEHCHBHOCTeH HCHOJb30Ba-
HHA DPA3JNUUHBIX TEXHOJOTHYECKHX CIOCOGOB, T. €. HJaH Onpese-
AISICTCS BEKTOPOM X = (X1, X, ..., Xg) C HEOTPHUATENbHBIMH KOMIGO-
HEHTaMH.

JLast Kax10T0 MaHa x JIeTKo HOACYHTATh GalaHchi [o Ka)j0-
My H3 HHTDENMEHTOB, 3TO KOMIOHEHTb! BEKTOpa

S

s s s
kzl xkak=<zl Q13 Xy kzl QopXys <+ ) amkxk>'

k= k=1

nOJlO)KHTeJTbeIe KOMIJOHEHTH O03HAuyawT 00beMbl [IpOH3BOJACTBA,
4 OTPHHATE/LHPIE — OGbeMbl 3aTPAT COOTBETCTBYIONIMX HHIPEAH-
€HTOB B NJaHe.

O6biunio Ha KOJIHUeCTBa BbIIyCKaeMblxX H 3aTpaynBaeMhX HH-
FPeAHECHTOB HaKJaJbiBalOTCS OTPaHHYEHHUA: NMPOKH3BOIHUTH HYXKHO
He MeHpllte, ueM TpeGyeTcsl, a 3aTPayHBaThb He GOJIbLIe, 9eM HMEIO-
lueca pecypenl, OrpaHKueHyss 3anHCHBAIOTCS B BUe

N
2 a‘-k.xk > bi’ i='—l, 2, e,
1

k=

Ecan queno b; >0, 1o HEeDABEHCTBO O3HayaeT, uyTO HMeeTcd
ROTPEGHOCTL B HHTPEAMEHTe B pa3Mepe b, ey b:<{0, To Hepa-
BEHCTBO 03HAYA€T Ha/lHyHE pecypca AAHHOTO MHIPEHEHTa B pas-
mepe —b;= 1 b;].

Hanee mpegnonaraercs, 4To MCHONBL3OBAHKE Ka)XJ0TO Croco-
6a CBI3aHO C PACXOAOM OJHOTO H3 IepeynceHHbIX HHTPeJHEHTOB
HJIH 0C060 BBILE/NEHHOTO HHIPENMEHTa B Koauuecte Cp LPH eju-
HUYHOA HHTEHCHBHOCTH criocoba ax. B kauectse nesepoit PyHKUMH
NpHHHMAETCA CyMMAapHBIH pPacxop 3TOrG MHIPeJHeHTa B IJiaHe

N
F (=3 Cpx

Tenepb MOXHO MaTeMaTHueckKH chopmyarpoBaTh 06myio 3a-
Ravy AMHEHHOro nporpaMmupoBanud. Jis 3a1anEbIX yHcen Qip, bs
4 C, HalTH

S
min kz_l Ck.xk

[IpH yCJIOBHAX:
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Ilnan, ynoB/eTBOPSIOMHUE ITHM YCIOBHSIM, HA3LIBAETCS dony-
CTUMbIM, a NIOCTABJSIOMHH, KPOMe TOro, H MHHHMYyM Ie/eBoil
DYBRKIMHA,— ONTUMAADHLLY,

Hrax, 3agmaua coCTOMT B OThiCKaHUH MHHHMYMa JIHHefRof
(GYHKUMH NPH JHHEAHBIX OTPAHMUYEHHSIX, HHAue FOBOPSl, MUHHMY-
Ma 3TOH (PYHKUHH Ha BBIIYKJIOM MHOTOTDAHHHKE JONYCTHMBIX TIJla-
HOB. Bbillle YKa3biBaloch, YTO 3TOT MEHHMYM 06S13aTeNbHO JOCTH-
Taercsi B OJHOH MJH HECKOJbKHX BepIUHHAX MHOTOrpaHHHKA.
YTOUHHM: Tak neno OOCTOHT, ecdu MHOTOrpaHHHK OTPaHHueH.
B npoTHBHOM cilyuae pelnenHe 3aJauH MOXeT H He CyL1eCTBOBATb.
Insi pemrenusi 3a1aun HeoGXOMHMO HMeTb BO3MOMKHOCTD ycTaHas-
/IHBATb, ONTHMAJIEH JIM MiiaH (€3 HenocpeJCTBEHHOTO CpaBHeHHS
C IJIaHAMH, COOTBETCTBYIOUIHMH OCTAJNbHBIM BepIIHHAM MHOTO-
TpaHHHKa. ITa BO3MOKHOCT M AA€TCS NPH3HAKOM OTITHMAJlbHO-
CTH NJ1aHa, QOPMYyJHPYeMbIM B BHIE TAKOM TEOPEMBI.

Iasi ONTHMAABHOCTH ONYCTHMOTO MJAHA X HeOGXOZHMO H no-
CTaTO4YHO CYMEeCTBOBAHHE BEKTOPA Y== (Y1, Y2, ..., Ym), yAOBJIETBO-
PSIIOLLEr0 YCAOBHSIM:

Ly, >0 i=1,2 ..., m

m

2 Xauy <Cp k=12 ..., 8S;
i=1

3. 2 ayy;=C,, ecmu x,>0;
i=1

S
4. yl‘=0’ ecan 21 aikxk>b‘-.
k=

KOMNOHEHTH BEKTOPA Y MOMKHO paccMaTpHBaTb KAk HeOIHOs
KpaTHO yNOMHHABINHECS yXe OLCHKH AJ51 BCEX BHIOB HHI'PENHeH-
T0B. Ha «s3bike» oueHox Bce ycjoBHs TE€OPeMbl HMEIOT Hpo3pad-
HBIfl 9KOHOMHYECKHH CMBICJ:

ycnoBHe 1 — oneHka Kamaoro MHrpeamenTta HeOTpHLLATeNbHAY

yCl0BHe 2 — ISl KaKIO0r0 BO3MOXKHOIO crnocoGa Oy Y aeMbl i
adekT — anreGpanueckasi cyMMa OLEHOK NPOH3BENEHHBIX H 34-
TPAYCHHLIX HHTPEHEHTOB He NpeBocxXoauT Cr — pacxona, ceszai-
HOTO ¢ IPHMeEHeHHeM criocoba;

YC/I0BHE 3 — B ONTHMAaJbHBIA TUIZH MOTYT BKJOYATBLCS TOJbKO
OnpaBllanHbie TEXHO/IOTHUECKHE CNOCO0LI, JJ1A KOTOPbIX CyMMaps
Hasl OlleHKa MoJy4yaeMoR NMPOAYKUMH paBHa pacxogy Cy;

ycoBHe 4 — HHTPeAHeHTbl, NONyYyaeMbie B ONTUMAJbHOM IJla
He ¢ #30bITKOM, HMEIOT HyJleBble OLEHKH.

Mbi npuBeeM 3aech J0KAa3aTeNbCTEO 3TOR TEOpeMbl B CTOPO-
HY ROCTaTOYHOCTH, T. €., NPeAnoaras Lis ACNYCTHMOTO NAaHa £
CYIIECTBOBAHHE BEKTOPA Y, YNOBJETBOPSIOUICIO yCJHOBHAM 1—4,
AOKaXxKeM, 4TO NJIad X ONTHMaJlel, '
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IMycts BekTOp X' = (x,', x,’, ‘s x;) npeacrabJjsier co6oi Ka-
ROfI-TO gomycTHMbifi nJaaH. [logcunraem 3HauyeHHe eneBoft dyHk-
1My JUIS AJaHA X', HCNOAb3ysl YCI0BHE 2 MpH3HAKa OTAHMaJjbHO-
CTH, HMeeM

S m m S
~ N\ __ AN
kZ Ckxk>g._l -’Ckz .‘7’iaik—‘2 Yi 200X

Tak Kak nJaH LONyCTHM, CIPaBeNUBO HEPABEHCTBO
m S m
L4
IR HE A > 2 yibs
i=1 k=1 i=1
M3 ycaoBUs IONYCTHMOCTH MJaHA X H YCJOBHHA 4 n 3 cneayer
N

m m S S m
_— — V¥
2 yibi"z ylz Xplpp= > x, 2 Al = 20 Crlpe
i=1 i=1 k=1 k=1 i=1 r=1
Takum o6pa3om,

S
2 Cox >

k=1

Ckxk’

1

ibde

T, e, IJIaH X ONTUMAaJIeH, TakK Kak jio6oMy J0NyCTHMOMY TJany co-
OTBETCTBYeT He MEHbllee 3HaueHHe HesieBOH QYHKUHH, 4eM nia-
Ay X. JloOKa3aTelbCTBO HEOGXONHMOCTH yCJIOBHS T€OPEME], T. €. Ha-
JIMYHS OLlEHOK, COrJIacOBaHHbIX ¢ MJaHOM, He MPHBOLHM.

OueHb BaXXHO OTMETHTb, YTO BEKTODP OLLEHOK Y, COOTBETCTBYIO-
mufi ONTHMAJbHOMY NJIaHy, caMm SIBJISIETCS pelleHHeM ynOMHHaB-
meficsi y»Ke SKCTpeMaJsbHOR 3ajauH, AOJ06HOH HCXOHHOH, moJjy-
yuBIlell HasBaHHe JBOMCTBEHHON 3ajaud JIHHEAHOIO MpPOrpaMmH-
POBaHHS.

@opMyJHPOBKa JBOACTBEHHOH 3alauH JUHEeRAHOro AporpaMMH-
POBaAHHS TaKOBa:

Jlnsi 3a1aHHbIX YHCEN Ak, bi, Cp HAHTH

max{z1 biy,}
i=

TIpH YCIOBHSX
1. 4, >0, i=1,2,...,m,

m
o, 21 Ay <Cw k=1,2,...,S.

UyraTesb, BHHMATENIbHO O3HAKOMHBIIHACSA ¢ O0bACHEHHEM TO-
TO, KaK CcOCTaBjsiiach ABOACTBEHHAsl 3alaya K 3anaue packpos,
Ge3 Tpyaa CMOXKeT YCTaHOBHTb SKOHOMHUYECKHH CMBIC] STHX CO-
OTHOIIIEHHH.

CBs13b MeXJy NPsIMOf H JNBOACTBEHHOR 3ajadaMH JHHEAHOTO
NPOrpaMMHPOBAHHsI XapaKTepH3Yercs CJAeNyIONIHM HOJMOKEHHEM.
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Fcin ofiHa M3 HHX MMeeT pellieHHe, TO pa3peliHMa H Jipyras.
‘TIpu 5TOM /151 ONTHMAJIbHBIX NIAHOB 3THX JBYX 3a/1a4 CNpaBell/Ik-
BO COOTHOILIEHHE

2 Cp Xp= Z bzyt

2710 yTBepXKIcHHE HOCHT Hassanue TeOpeMbI JBONCTBEHHOCTH.
3aMeuaHHe OTMETHM, YTO pelieHHe NPAMOH H IBOHCTBEH-
HOfl 3a7lau JIMHEHHOr0 NPOrPaMMHPOBAHHS Bceria MoxeT OBITh
CBEIEHO K OTHICKAHHIO ONTHMAJILHBIX CMEIAHHBIX CTpAaTerui 1ByX
HTPOKOB B NIPAMOYTOJIbHOR Hrpe ¢ HyaeBoit cyMMoll. Takum o6pa-
30M, METOJIbl TEOPHH HI'D MOT'YT NPHMEHSTbCS NPH pelIeHHH 3aKad
AHHEHHOr0 MPOrpaMMHPOBAHHSI H, HA060POT, annapaT JHHEAHOro
NPOrpaMMHPOBAHHSI MOXKET NPHMEHATHCS B TEOPHH HIP.
HMcnonb3oBaHHe TeOpeMbl IBOACTBEHHOCTH H CBSI3aHHOTO c Hell
NpH3HAKA ONTHMAJbHOCTH JONYCTHMOrO NJaHa JIeXKHT B OCHOBC
GonbuIHHCTBA 5 eKTHBHBIX METOJOB pellleHHs 3ajay JHHEHHOro
nporpaMmupoBanus. B § 2 6bi10 NPOAEMOHCTPHPOBAHO pELIEHHE
3a/laYd O packpoe ¢ NOMOIMbIO MeTOAa NOCA€eN0BAaTeIbHOTO yay4-
IeHHA NaHA. DJAH3KO K HeMy NPHMBIKAaeT CHMIJIEKC-METON, pas-
paGoTaHHBIi aMeDHKaHCKHM MaTeMaTHkoM. JIk. JlaHUWrOM.
31ech Mbl IPHBEJEM JIHIIb KPaTKOe ONHCaHHe 3TOro MeTona.
Tpexze Beero OTMETHM, UTO B NOCTAHOBKE 3a/lauH JIMHERBOro

TPOrpaMMHpPOBAHHSI KaXJ0€ HepaBEHCTBO Za,hxh < b; Moxer
6LITh 3aMeHeHO Ha paBeHCTBO NpHGaBIeHHEM K JleBOH YacTH BHOBb
BBOJIMMOf HeOTPHLATEJbHON  MepeMeHHON: Zalhxh-i—xsﬁ—b.,

xc14> 0. [Toaaras, yto n=S+m u Cgy;=0 (z—l 2, ... M), nomay-
YyaeM BO3MOXHOCTb PaccMaTpHBaTb 3ajayy JMHEHHOTO mporpawm-
MHDOBAHHS (3a cueT yBeJHYeHHS dHcJa NepeMeHHBbIX) B CJeAYIO-
Hiefl KaHOHHuecKol dhopMe:

HalTH 2
., min X Cix,
i=1

NpH yCJOBHAX
1. x; >0,
n

2 ?_,_‘Iaikxk=bi', i=1,2,..., m.

PasbsicHHM eme OJHO MNOHSATHe, KOTOpOoe HaM NOTpebyercs
B NajbHelmeM. Mbl 6yJ1eM rOBOpHTD, UTO /1 BEKTOPOB /71-MEPHOTO
BEKTOPHOTO NPOCTpaHCTBA 06Pa3yIoT 6a3uc, ecin OHH JIHHEAHO He-
33BHCHMEI, T. €. HH OJIMH M3 HHX He MOXeT ObiTh BhIpaXKeH uepes
npyrue. Toria BesKHit BEKTOP X NPOCTPAHCTBA MOXKET ObiTb elHH-
CTBEHHBIM  06pa3oM  BbipaKeH 4epe3  BeKTOpsl  0asuca
x=E;a;+EoGo+ ...+ E 2, TLe BETHUHHD § ,— KO3 GHIHEHTH pasiio-
K eHus.

IMocne 3T0r0 HeGONBLIIOro MOSICHEHHST BEPHEMCSl K paccMaTpH-
BaeMOR 3agaue. IIpeanosokKHM, YTO y¥Ke HMeeTCsl HONYCTHMbIH



nJad X, HPHYEM Tako#, 4To crocobsl, HCTOJb3yeMbie B HeM, SIBJSY
10TCsl 6a3HCHBIMH BEKTOpaMu (TaKoil MJ1aH Ha3blBaeTCs ONOPHLIM).
MOoXXHO cuMTaTh, YTO 6a3UC COCTOHT H3 MepPBbIX /11 BEKTOPOB dy,
Qy, ..., A, TAK KaK 3TOTO BCETa MOXKHO JOOHTbCA H3MCHEHHEM HY-
mepanuh cnoco6oB. IToCKONBKY BCSIKHH BEKTOp /1-MEPHOro IMpocT-
PaHCTBA MOXKHO DPa3JIOXKHTb IO 3TOMy OasHCy, HaldeM pasJoxe-
HHSl BCeX BEKTOPOB CIIOCO60B M BekTOpa orpaHuueHnii. Koaddu-
LMEHTHl 3THX Pa3/iokeHHH oObelnHeHBbl B Tabauny 2 (Tak Hasbi-
BaeMas CUMNAEKCHAA TABALYA).

B uacTHocTH, ANl caMHX OGa3HCHBIX BEKTODOB 3alIHCAHH HX
OUeBH/HBIE PA3J0XKEHHs THIA

a;=1.a;4+0-ay+...+0-a,,
Ansl HeGa3UCHBIX BEKTOPOB

Ami1=Xim+10;+ Xem 4189+« o . Xam+1 Qs

Fe Xpmit — KoapduuHenTsl pasnoxenusa. Hannune pasnoxerus
b=x,-a;+Xg Qg+ .. +Xpn-an 151 BekTOpa b= (b1, by, ..., b.)
C HeOTPHUATEJIbHBIMH X BbITEKaeT H3 NPEeNNOJIOKeHHsl, UTO MJaH
X JOMYCTHMBIH.

[Mpouenypa CHMIJIEKC-METOA@ COCTOMT H3 JBYX 3TaloOB;

1. mpoBepKa nJaHa Ha ONTHMAaJbHOCTb H

9. BKJIOYeHHe PeHTaGesbHbIX CIOCOGOB H BbITeCHeHHe H3 Ga-
suca HepeHTabeNbHbIX. BhiMoJHeHHe BTOPOro 3Tama IMepeBOJAHT
HCXOJHBIH HONYCTHMBIH MJIaH B JIyUIIHH.

BasHcHOCTb AOMyCTHMOro MJaHa O3HauaeT, uTo Job6oil crnocob,
He HCIOJb3YeMbiil B 9TOM IJ1aHe, MOXKHO BHIPa3HTb Uepe3 HCIOJb-
syemble cnocoGbl. IlycTb packpoit as He Obl BK/IIOYEH B IJaH.
Torga ero MOXHO «CHHTe3HPOBaTb» M3 Gas3HCHBIX cnoco6os pac-

m
Kpos, T. €. as=2x{sai. pacxoﬂ s RJASA 3TOr0O «CHHTETHUYECKOTrO»
i=1

m
packposi ompejensieTcd paBeHCTBOM as=2Cixis. Ecin «cuntetH-
=1

yecKuil» packpoil 0poXKe, 4eM PacKpoi ag, TO lleJecoo6pasHo 3a-
MeHHTb ero crnocoGoM ag MyTeM BBeJeHHs NOcJelHero B 0Ga3sHc.
ITycTb cnoco6 packpost as BBOAHTCS B 6a3uC C HHTEHCHBHOCTDBIO 6.
Nlas Toro, uToOH He Hapylajuch GajlaHCOBble CCOTHOLIGHMS,
HYKHO H3MEHHTb HHTEHCHBHOCTb, C KOTOPOH IPHMEHSIOTCS OCTallb-
uble coco6bl. VI3 HanHCaHHOrO Bbllle Pa3JIOKeHHs dg SICHO, 4TO
HHTEHCHBHOCTb X;, C KOTOPOH NPHMEHSJICA PacKpoll a; cjaepyer
YMCHBUIHTb Ha BeJHUHHY OX;s. Tak Kak HHTEHCHBHOCTH He MOTYT
ObITb OTPHUATENbHLIMH, HYXHO OOCeCleuMTb BHINOJNHEHHE Hepa-
BEHCTB

x;—8xs>0, i=1,2..,m
X
Otciofia caenyer, uto ©® < =L . Slcuo, uT0 HauHGO/bIIeE AOMY-
Xis

. X
ctuMoe € ecTb @ =min ;é HonyctuM, 4TO MHHHMYM 3TOT JOCTH-
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. X
raerca npu i=, 1. e. 8= -——é-. TIpuHHMas Takylo HHTEHCHBHOCTH

X1
X
/s BHOBb BBOAHMOIO CMOCOGa dg, MOJyuHM, 4T0 x;—-—Lxig=0,
Xis )
T. €. CNoco0 a; MPUMEHSIETCS C HyJ/1€BOii HHTEHCHBHOCTHIO — BHBO-
qutca w3 Oasuca. TakuM oOpasoM, NOCTPOEH HOBBIA, AYSHIHA
mnaH. IlpuctynuM tenepp K 6Gojee HOpManbHOMY OMHCAHHIO Me-
tona. Jdns gaxmoro ne0asucHOro crnocoda MOXKHO CPDaBHHTb ABA
qucaa;

m
CK H aK:E} Ci.’ci;(.
=

M3 kpuTepus oNTHMaNbHOCTH ACHO, 4TO MJAH X ONMTHMAJEH TOTAA
H TOJIbKO TOrAa, Koria Cx > ax 1as Bcex K.

J1efiCTBHTENbHO, €CJil M5 KaKoro-Huoyab K BbIMOJHAETCA He-
paBeHCTBO ax>Ck. TO N1aH HEONTHMAJEH H CIOCOG ag 1enecoos-
pasno BBecTH B HOBHIT Gasnc. Ecan Takux K HeckosnbKo, TO ecTe-
CTB&HHO BBECTH OJMH H3 HMX, HAlpHMEp, TOT, IJH KOTOPOro pas-
HocTh ax—Cx Makcnmasba. Ilycts on cooTBercTByeT K=S.

Jlasi Toro 4ToObl HOBBHI MOMYCTHMBII NJiaH Obil OMOPHBIM, He-
00GXOMHMO HCKJIOUHTH OJIHH M3 IICMOJb30BAaBUIHXCA CNOCO6OB, TaK
Kak (m-1) BEKTOPOB B ri-MEpHOM MPOCTPEHCTBE BCErja JHHEAHO
3aBHCHMBl H OasHca He oGpasyiort. Ilogcuutaem BenHuHny 6=
=1}1in ;xl , T1e HHIEKC i COOTBETCTBYET NOJOXKHTEJbHBIM KOM-

is

MOHCHTAM MJaHa. B cHAY MpennojoxeHus, C/[eJaHHOTO BhiUeE,
xl
=", Torza HCKJIIOYHTb M3 Gasuca CjaelyeT HMEHHO crmocob a
xis :
H HOBOMY IMiaHy OyieT COOTBETCTBOBaTb 0asuc i, @, ., Qr-is
Qyy, ...y A, As.
Tenepb mokaxem, KaK MepeifiTH OT MIaHa X K Jy4uleMy ROAY-
CTUMOMY nJaHy x’. PackaajpiBasi BeKTOp OrpaHHueHHil 1O HOBO-
My ©Oasucy, uMeeM

’ r r r r [ 4
b:x1a1+x2a2~}— . .—[—x,_lai__x +x;+1ai+1-1,— .. .—E— x,,,am—l—xsas.

C npyroit cTOpOHBI, HCIIO/Ab3YSl HMEBLIHECS DaHee PA3JIONKeHHs
BEKTCPOB b U a;, TOT € BEKTOp b MOXHO NPEACTaBHTb B TaXCM
BHIE

X X
b=( Xy — i—i——xls)ar}n . .—Jr (X1_1 . xi._1s)d¢_x+.”
XIS XS
X Xj
"'+(xm———i'-xms) am+__—a5'
XS Xis

Otciofa cjefyeT, UTO HOBBHIi MJIaH MOXeT ObiTh BHYHCAER O
dbopmynam:
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TaGanuma 2

4 % ... ] %m Rl R B P Cn b
a, 1 O 1.1 0 Mmer |ou o] X, xq
ag 0 l *« s o 0 ¢ 2 * x2

.
.
.
.
.
.
.

.
.
.
3
»
.
.

Yoame1 1+« o Xma Xm

4 X y
Xi=X;——— x5, i=1,2,..,01—1,0{41, ..., m
i s F) » ] ’
Xis
4 X
Xs= ! .
X5

BaxHo oTmerdTs, yto X;” HeOTpHUATENLHB. DTO SCHO H3 BbI-
Gopa ©. Tlo amanornynsiM GopMy.i1aM MOXKHO NPeo6pPazoBaTL BCW
CHMIVIEKCHYIO TabJuILy.

OTbickandeM HOBOrO mnJaHa H MpeoGpa3oBaHHON TaGAHIH
3aBeplIaeTcs OAHA HTepallUst CHMIJeKc-meroda. J[aJee sramsl
IPOBePKH H YJydllleHHsI MOBTOPSIOTCA cHosa. JloKasaHo, 4To eciu
ONTHMaJbHOE pelleHHe 3aja4d CYI[eCTBYeT, TO OHo Oymer Hafi-
JLeHO Yepe3 KOHeYHOoe YHCJO Waros?,

3ameuanue: MB HPEATONATaNH ¢ CAMOrO HAyala, YTo AOMYCTH-
MbIH naad cyuwectsyer. IlpaBuabHo nocrabdennast 3ajgaua peficT-
BHTeIbHO OOBIMHO HMeCT pellleHHe, OLHAKO TPYIHOCTH HepexKo
BO3HHKAIOT MPH OTLICKAHHH JOMYCTHMOrO ONOPHOrO NaaHa. B atux
cAyyasx HCIOJb3YeTCsT METOX HCKYCCTBeHHorc 6asuca, cBA3aHHBI
€ BBeleHHeM B 3a1auy AOMOJHHUTeNbHbIX CIocofoB.

Huratenio pexoMenmyercst nocjie 03HaKOMJCHHS C ONHCAHHEM
CHMIIJICKC-METOMa NPHMEFUTL €0 K PACCMOTPEHHOMY Bbillle NpH-
Mepy.

! Ml He TOBODHM © TaR Ha35IBACMBIX C/IYUARAX BLAPOMKICHHS, MpPAKTHUCCKE
TOUTH HE BCTDeualOUIHXCs, IQe HYMCHO HEKOTOPOe HIMEHEHUe aaropuma,
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3aMeTuM, UTO ONMHCAHHBII paHee MeTOA MNOCJeA0BaTeJbHOrO
yAyuineHus mjaaHa OoJee 3PdeKTHBEH, YeM CHMIIEKC-MeTOX,
eC/IH YHCJI0 MepeMeHHBIX B 3ajaue NPEBOCXONHT UYHCIO OrpaHi-
YyeHHH.

OnucaHHblii BapHaHT CHMILIEKC-METOAa He sABJseTCd eqHH-
creennbiM. Ha npaktuke o6bluHO ynoTpebasercs 60/ee coBeplleH-
HBIH BapHAHT — MOXH(MHIHPOBAHHBIA CHMIVIEKC-METOJ, CBA3aHHbI i
C HCMOJb30BaHHEM JBOHCTBEHHOH 3amauH (OmeHOK) H IO CyulecT-
BY OJIM3KHH K ONHCAaHHOMY Bbille METOLY I[10C/eX0BaTe/IbHOTO
yJayuuieHus IJaHa.

CyuiecTByIOT H ApyrHe MeTOABl pelleHHs 3ajday JHHeHOro
TIpOrpaMMHpPOBaHHs, OCTAaHABJHBATbCA HAa KOTOPHIX 3j/leChb Mbl He
MMeeM BO3MOXKHOCTH, 3aHHTEpeCOBABIIMACA UHTaTeJb MOMKET IO-
SHAKOMHTBCS C HHMH TIO PeKOMEHIOBAHHOH JIHTepaType.

Hannuue ynuBepcabHBIX 3(P(PEKTHBHBIX METO103 PElleHHd 3a-
jay JIHHEHHOro MPOrpaMMHUPOBaHHs, HOCSLIHX SICHO BbIpaXKeHHbIH
aNrOPHTMHYECKUi XapakTep (XapaKTep YeTKOro MpeilHCaHud),
M03BO/IsleT YCIEMHO NpOrpaMMHpPOBaTh H Peaju30BaTh HX peile-
HHe Ha DBM. Umeerca Goabmoil HaGop nporpaMm 145 3TOH Ledi,
NaoLHX BO3MOXKHOCTb PelaTh 3a1auil ¢ YHCJIOM OrpaHHueHHIl 1o-
psanka 100 u 6oJiee H C COTHAMH H ThICAYaMH MEPEeMEHHBIX (CIOCO-
60B). Pemenne TpeGyeT HeCKOJIbKO MHHYT (MHOrJa 4acoB) Ma-
HIHHHOTO BpeMeHH, 3ajayH MeHbuiero o6bema TeMH Ke Meroja-
MH YCIEWHO penaloTcss BPYYHYIO C NPHMEHEHHEM HaCTOJbHLIX
CYeTHBIX MalIHH,



fnara H

CNEUMATIBHLIE BMALI 3AJAY NHHEHHOTOQ NPOIPAMMMPOBAHMSA

§ 1. Tpaucnopruas 3apawua

3ajaua 3Ta BO3HHKaer, KOTAa peuys HIAST O pPallHOHAJLHON
I1epeB03Ke HEKOTOPOTO OJHOPOAHOTO (OXHOTO H TOTO e HasHage-
HHAl M KauecTBa) OPOAYKTa OT NMPOU3BOJIHTENEH K HOTPEOHTEIAM.
B stom caywae gasa Kamgoro motpeGutens GespassHyHO, OTKYAA,
U3 KaKHX NyHKTOB HpPOH3BOACTBA Oy[eT MOCFYNATL 3TOT MPOAYKT,
auub 66 OH MOCTyNaj 8 HY:XKHOM o0beme, OJHAKO OT TOrO, Ha-
CKOJILKO PallHOHAJLHEIM OYNeT NpHKpENJIeHHe NYHKTOB NoTpebJe-
HHsi K NMyHKTaM INPOH3BOACTBa, CYLUECTBEHHO 3aBHUCHT OOGBEM
TPAHCMOPTHOH paboTul. B CBA3H ¢ 3THM €CTECTBEHHO BO3HHKaer
BONpoC 0 HaubGosee DANHOHANLHOM MPHKPENJIEHHH, MPapHILHOM
HalpasJeHHH NMEPEBO30K IPy3a, IDH KOTOPOM MOTPEOGHOCTH YHOB-
JIeTBOPAIOTCA, a 3aTpaTil HA TPAHCHOPTHPOBKY MHHHMAaJbHHL.
bonee Touno 3amaua dopMyanpyercsa Tax.

[lycts mMeloTcss myHKTol npoussonctsa A, As, .., A, ¢ 065-
eMaMH NpPOH3BOACTBA B CAMHHLY BpeMeHH (Mecdl, KsapTan),
PaBHBIMH COOTBETCTBEHHO @i, @9, ..., Ap, U NYHKTH NOOTpEOICHUA
By, By, ..., By, c o0bemamu notpeGrieHns, paBHLIMH by, by, ..., bm
COOTBETCTBEHHO. Bymem mpemnmosarati, 4TO MPOH3BOACTBO H IO-
TpeGaeHHe cOaJaHCHPOBAHbl —— CyMMa 00GBLEMOB IMPOH3BOACTBA

n m
pasHa cymme o0beMos moTpebseHus, T. e, 2a;=23b; [lpexnona-
=1 j=1

i=

raioTcs H3BECTHLIMH BeaHuHHbl C;; — 3aTpaThl 110 MEPEBO3KE eNH-
HUubl MPOAYKTa H3 {-r0 NyHKTa NDOH3BOACTBA B j-H MYHKT mo-
Tpednenus. OHH MOTYT OLITh BLIDA)KEHbl B CTOHMOCTHOH (IEHEX-
1oit) dopme (B pyGsAX) HIH B HaTypaabHOH (HaNmpHMED, B TOHHO-
kusaoMeTpax). TpebyeTcs HafTH Takofl MJaH NMEPEBO30K, MPH KO-
TOpoM Oblin Obl yZOBJETBOPEHb NOTPEOHOCTH B NMyHKTax By,
By, ..., B, 0 IpH 3TOM CyMMapHGLIE 3aTpaThl Ha MePEBO3KY ObliH
06l maHMManbHb, OOGO3Hauas 4epe3 X;; KOJMYECTBO MNPOLYKTa,
MepeBO3UMOoe H3 {-rO TNyHKTa NMPOHM3BOJACTBA B j-H NYHKT moTpel-
ICHHS, NPHXOIHM K CJeAYWUled MaTeMaTHuecKol (OpMyJHpOB-
Ke 3ajayH,
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Hafite MHERMYM

Cijxij *

i 1

It

b=
I K

1

(cyMMapHEle 3aTpaThl Ha TPAHCMOPTHPOBKY) HPH YCNOBHSX:
n
L. ;}xij=bj, j—‘:l, 2, e, m

(B Kax AL MyHKT MOTpebieRus 3aBo3HTC TpebyeMoe KOMHYECTBO
nPoIyKTa).

m
II‘. 2.&“-]'=ai, izl, 2, vy n
=1

(u3 KaxkJ10ro NMyHKTa NPOUBOACTBA MOAHOCTHIO BBLIBO3HTCH PO~
H3BEAEHHBI1 MPOAYKT).

M, x; >0, é=1,2,..,n j=1,2...,m

(BepeBo3uMbiil 00BEM BPOAYKTA He MOKET GbiTh OTPHIIATEILHLIM),

Besikuit HaGop BeauuuH x;; (i=1, .., n; j=1, ..., m), yaosJer-
popsionux ycaosusam [—III, mbr 6yjnem HaspiBaTbh AOMYCTHMbIM
pAaHoOM mepeso3ok. [lmaH, nJas KOTOPOro CyMMapHbIE 3aTpaT
(*) docTuraloT MHHMMYMAa, Ha3biBaeTCs ONTHMAJbHBIM.

TTockoabKy TpaHcriopTHAs 3aj1aya ABJACTCHA YAaCTHLIM ClyyaeM
3anaqy JHHENHOro NpOrpaMMHUDOBaHHAS, I/ Hee CNpaBeHB NPH-
BelleHHbI paHee KPHTepuil omTHMaJbHOCTH naaHa. Hcmoabsys
TePMHHOJIOTHIO H OCOGRHHOCTH TPAHCMOPTHOM 3ajauH, 3TOT KPUTe-
pait MOXKHO copMyIPOBATh TaK. [lomycTHMBIA TIaH NMEPeBo30K
TOTAa M TOJBKO TOria SBJISETCH ONTHMAJbHBLIM, KOT/a KamioMmy
OYHKTY NMPOH3BCACTBA H HOTPelJeHHST MOXKHO CONOCTaBHTL BeJH-
YHHY, XapaKTePH3YWIIYI0 YDOBCHbL OLEHKH MPOXYKIHH B HeM
{noreryuaa), Tax, YTO MHCMKECTBO 3THX MOTEHHHAJOB YHOBJET-
BOPHET CIAERVIONHM VCJIOBHAM:

1. Pa3sHoCTb MOTeHI}A/I0B AYHKTOB MOTPEOJEHHR H NPOH3BOI-
cTBa, MEXY KOTOPLIMH 3aTJIAHHDOBAHLI IEDEBO3KH, PABHA 3aTpa-
TaM HO TDAHCMOPTHPOBKE CJHHHUDBI MPOAYKTa MEKILY 3THMH MYHK-
TaMI.

2. Ananorugnuie pPasHOCTH /ISl BCEX OCTAJAbHBLIX Iap MYHKTOB
HE NPEBOCXOASIT 3aTPAT MO TPaHCIOPTHPOBKE.

Huaue rosops, ecin 06G03HauuTh depes U; moTeHunan aJs
i-fo NyHKTa NPOHIBOJACTBA, a uepes V; — Aast j-ro nyHkra norpeb-
JICHIiS, TO 3TH YCJIOBHS 3alHIOyTCA TakK:

Vi—U, < Cyj
npuuem V; — U;=C;;, ecau nepeBo3ka u3 nyHkra A; B NYHKT Bj
npeaycMorpesa B maase (xq;>0).

B TpamcmopTHO# 3ajaue OUEHKH WJM, KaK HX Yalile HasbiBaoT
B 3TOM cJyyae NOTeHLHaJbl HMEIOT OCOOeRHQ NMPO3PAavHbIiL KO-
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HOMHYecKH R cmbics. OHH BBICTYNAIOT 3feCh KaK JOKaJbHble (mosic-
#ble) UeHbl (HJH HAUEHKH K e1HHOII lleHe), CO3/alOLIHe 3aHHTepe-
COBAHHOCThL B NPABHJILHOM HANpPaBJIEHHH MEPeBO30K.

Ilpu Takoii WHTeprpeTalHH NPH3HAK ONTHMAJbHOCTH I1aHZ
npecTaBisieT co6ofi M0 CYTH MaTeMaTHYeCKOe BhlpaxKeHHe 3]pa-
BOI'0 CMbIC/1a — €CJH KAaKafa-TO IepeBO3Ka OCyLIeCTBJAsIETCA, TO
lleHa B NyHKTe MOTpeG/I€HHs DaBHA LieHe B NyHKTE NPOH3BOJCTBA
IJII0C TPAHCNOPTHBIE 34aTpaThbl; B OCTaAJbHBIX cayyasix 1eHa Vj He
MOXKeT ObiTb Gonbure, weM U;+Cyj, Tak Kak npoayKT B NyHKTE f
MO TAaKOH 1eHe MOXKHO Oblio Gbl MOJYYHTb, IPHBE3S €ro C 3aTpa-
tami Cy; u3 nyukra i. Cnenosatensno, V; < U;+Cyj, 1o ecthb B
060HX YKa3aHHbIX cJy4asiX PasHOCTb IIeH He NpeBblllaerT 3arpar
no mepesoske. C MOMOLULBIO KPHTEpPHSI ONTHMAJbHOCTH MOMKHO He
TOJIbKO MPOBEPHTb Ha ONTHMAJIbHOCTD JI0GOH MJ1aH, HO U, B C/Iyyae
€r0 HeOonTHMaJibHOCTH, YKa3saThb cnoco6 YAyUYIIeHHs1 3TOro mnnaHa.
Cefluac Mpl npuBeseM AeTajbHOe ONMHCAHHE NMpOIeCcca MOCTPOEHHSE
ONTHMAJILHOrO NaHa ¢ MOMOUIbIO MOC/NE0BATENbHOTO YAYYLIeHH ,
HCXO/ISl H3 HeKOTOPOro HCXOJHOTO JOMyCTHMOro miaHa. Qas 60b-
ulefl HarsAHOCTH M3JOKeHHe GyeT BeCTHCh HAa KOHKDETHBIX YHC-
JIOBBIX JAHHBIX,

[Tpumep: mycrh Saja¥bl 0GbeMbl mpowsBoAcTBA ;=95 a;=55, a3=50

U 06bembl norpebaedus b;=48, by=54, b3=31, b;=37 u b;=30, 3arparu Ha
nepeBO3KH 3amucanbl B BEAe Tabannel (MarTpuybt):

TaG6auna 3
B, B, B B,
‘ i ’ 54) | @31) ‘ @h l (3)
A1 (95) 90 b 2 56 46
Ay (55) 39 43 65 40 55
A; (30) 41 54 45 38 36

Hanpumep, aucao 90 03Ha4ae€T, U0 1€PeBO3Ka €IHHHIN NPOLYKTH H3 NYHKT4
A; B nynkT B; o6xomurcea B 90 eAnnuil (ckaxeM, 3T 4WicAa MOTYT 03HAyaTh
paccTosHHA MexJy MyHKTaMH; ecin o0beM NaH B TOHHAX, 3aTPAaTH BHIPAXKAKT=
CA B TKM).

Pe]_uel-[ﬂe 3ajaul HayHE€M C IIOCTPOECHIIg HeKoToporo AONYCTUMOro ILTaHa.
310 MoXHO cheaarh pa3iuHBIMH MeTonaMu. B wyacTHocTH Tak: B MaTpuue
34TPaT OTBICKHBaeM MHHHM@JbHbIA ajeMenT (B AaHHOM mnpuMepe 36) H B
NePBYIO odepellb BK/MIOYaeM B IVIaH CaMylo J[euleBYI0 NEPEBO3KY, NPHTOM B
MAKCHMaAbHG BO3MOXKHOM ofbeme. C.neﬂ.oaarenbne, B IIaH BKJIOYacM Iepe-
BO3KY TPHAuaTH elHHHI W3 NyHKTa A3 B myHkr Bs Ciaepyioulufi no BeHuuHe
seMeHT Marprusl sarpar (38) onpepenser BKMOuEHHe B NJaH NepeBO3KH
Mexay nyukramMu Az u By OOGbeM HepeBo3kH paBeH TONBKO ABafLaTH eXHHHs
1laM, TaK KaK 5To yXe HCuePNblBaeT BO3MOMKHOCTH NPeANPHSATHS, PacHoJomeHs
HOro B nyHkTe As IlpolosKaa AeACTBOBaTh aHaJOCHUHO H AaJbllie, TPHAEM K
TAaKOMy IJlany nepeBo3ok (cM.Tabu. 4). = 7 o

TOM, yTo NjaH ACHYCTHMEIH, Jlerko yGeAHTbCsl, NpOBEpPHB, dTa
CYMMB! 3JIeMEHTOB B Ka)[AOH CTPOKe 3TOfl MaTpHIbl paBHH COOTBETCTBYIOUHM
06beMaM nNpoH3BOACTBA, 4 CyMMbl Tlo cronbuaM — obbeMaM mnoTpeO/eHHA:
3arpaThi wa peanusauuio STOTO NiaaHa cocrapasiorT 54 84+4-31.724+10-564
+48-39+7- 40420+ 38430 36=11 320,
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Ta6bzruuna 4

Bj
1 2 {31 B, B,
iy & ) @n @)
A (%5 0 54 31 10 0
2, 5 48 0 0 7 0
A; (509 0 0 0 20 ] 30

Jing Toro utofH NPOBEPHTH MOJNYYEHHBIA IJI2H Ha ONTHMAMBHOCTH, Npexie
BCEro BHYACAAEM CHCTEMY MOTEHIHAN0B (OLCHOK €NUHHUB fIPOAYKTA) B NMYHK:
Tax NpOHIBOACTBA H MYHKTax moTpelbienud. Tak Kak NoTeHmHAMLL ONPEALAAI0T-
€A € TOYHOCTHIO HO HOCTOSHHOIO CJa-

raesmoro, Kakofi-HHOYIb M3 HHX MOXeM .- 2 P
3aAats 3apaHee, [lycTh, Hanpumep, f’ ? f’ i i
Uy=100 (notesuuais NYHKTOB HPOH3- \

BoAcTBa O6Gosnaunm U, Us, Us, a nynk-

208 norpebnenus — Vi, Vi, Vi, Vo, V5),
Jasee, HCMONBL3YS TOT BAKT,; 9TO PagHO-
CTH AOTEHUHANOB MeXJy NYHKTaMH Io-
rpefneHHs] H NYHKTAMH NDPOH3BOACTBA,
CBY3AHHBIMH B Mnare (cM. puc. 6 H

1a61. 4), paBHB COOTBETCTBYIOIHM # ] 4

TPIHCHOPTHLIM 3aTpaTaM, OAUH 3a ApYy-

THM NaXOMUM OCTAJIbHbIE MNOTCHUMANGL Puc. 6
U, =100 U,=156—40=116
V,=100+84=184 U,=156-38=118
V,=100-+72=172 Vi=116+439=155
V,=100--56=156 V,=118}36=154

Temepr npoBepHM BbIIONHEHHE NpH3HaKa oNTHMadpHOCTH, Jlaa  storo
HyX::i9 COMIAaCHO YCAOBHIO 2 nofcyuTars Beduuynnel V j—U;—Cj;. Ecan onu
Bee < 0, TO miaH onTHMaJeH, HHAYe IUTaH MOXeT GuiTh yayamien, Haxomum

Vi—U, —Cy=155—100—90= —35
Vi—U,—Cy=154—100—46=8
Vy—U;— Cpy=184—116 —43=25
Vy—U,—Cp=172—116 —66= —10
V,—U;— Cp =154 — 116 — 55 = — 17
Vi—U;—Cy =155—118 —41 = —4
Vy—U,—Cp=184—118 —54=12
Vy—U;—Cpy==172— 118 —45=9
Jina nVIKTOB, MEXAY KOTOPHIMH RPenyCMOTPensl NePeBO3KH, 3TH DPa3HOCTH,
ouen 1A, papHb Hymo. Tak Kak HeKoTOpble M3 HaHAeHHBIX SHAYCHHH HOMOM H-
CTedLibl, TO Mad He onruMaJded. UToGbl ero y/AyyluuTb, BBeAeM B MJaH

niepeso3ky B o0beMe O Mexny kakuMu-unGyab nynkramu 4; o B, nna koro-
PLiX COOTBETCTBYIONAs DA3HOCTL MONOKITEbHA, ECTECTBEHNO BBeCTH NHepeBo3-

39



Ky Mexay nyHkramu A; w By, Tar Kak AN HHX 5T3 DPas3HOCTb NPHHAMAET
MaKkcHMaJHOe 3HaueHue, paBHoe 25. Beemenne [Ho6aBoyHOR NepPeBO3KH Hapy=
maer c6anaHCHPOBAHHOCTh mJaHa (o6beM BBO3a B NYHKT HE COOTBETCTBYET
noTpeG/ISHIO B HeM HJ4 oGBbeM BHIBO3a — NPOH3BOACTBY), NO3TOMY HeoGX01H-
MO ONHOBDPEMEHHO H3MENHTb COBeMBl NepeBO30K H MeXAY HEKOTOPbIMH APy~
rMMH OVHKTaMH. OTH HSMeHeHHR cJeIYeT nNpoussectd no yuwacTkaM Bydy,
A\By u BiA,, 1. e. cOrNIaCHO TeM CBA3AM, [0 KOTOPHM NPOH3BORMJOCH Onpene-
JerHe moTenilnasos (cM. puc. 6). B Ta6a. 5 npusemen mian, copepXKamluil see
HeoOXoAHMble H3MecHeHHSl B 00beMax NepeBo3oK,

Herpyaso nposepuTb, 9TO TOT NJal cOANaHCHPOBAH —~ U3 KAMIOr0 MYHKTA-
BBIBO3RTCH CTOMIBKO, CKOJMBKO B HEM NPOMSBOJAHTCSA, a KaXABIA NYyHKT norpe6-
JleHusi moJydaet CTOJBKO, Kakosa €ro noTpeGHocTb. Jlerko yGemnrthbcs, 4T
sarpatsl 0O peaJiH3alliH STOrO mJaHa NepeBO30K MeHblle NepBOHAYaJhHHX Ha-
sedduHy (Vo= Uy~ Cp) 8=258. CnenosaTenbHo, BHrogHo 6 sHOpaTh Kag
MOxHo GOnbmumM, OnHaKo 06beMBl NepeBo30K HE MOTYT ObITb OTPHIATENLHBIMH.
3naunt, HaHGOJbIee BOSMOXHOE SHaueH)e O pasuo 7. [losaras ©=7, naxomum
nogmenonycmmmﬁ 9KOHOMHYecKH Oojiee BHrogubiit miaH. OH npuseleH B
tabJ. 6.

Taoauwna 5~
' B, l B \ By B, By
(48) (54) (31) 37) (_30)
A, (9%) 0 54—8 31 1040 0
Ay (55) 48 6 0 70 0
A; (50) 0 0 0 20 30

HaxoxZenynesM HOBOro AONYCTHMOTO IJaHa 3aKaHyHBaeTcs, Kak rOBOPSE:
MaTeMaTHKH, nepsoe npufauxenHe. Jlafbllie npoBedeHHHE omepaliH MOBTOPsi—
I0TCSl CHOBA, HO y2Ke JLAst HOBOro nJiaHa. Ilpex e Bcero BBIYHCJAAIOTCS MOTEHIa-
7ibl, NPOBEPSIIOTCA YCJAOBHST ONTHMAaAbHOCTH. EC/H OHU BBINOJHEHBI, TO peHISHIe-
3aKoHyeHo. Ecoiu HeT, To CHOBa MPOU3BOAHTCA MEPeXOX K JyylleMy MIaHy H T. A.

Ta6auua 6

B; i Bg Bs BA BS

' (8) ’ . &b @1 ' @7 l @0

A, (95) 0o | - 4 31 17 0
A (55) 48 7 0 0 0
A; (50) 0 0 0 20 30

Jlna pellenyst Hamefll 3agaud TPpeGyeTCsAd BBINOJHHTH elle TPH npuOIilAce-
#us, Unrtatemo, 3aMHTepecosasllieMyCs pemieHHeM 3aXayd, NPeATaraerTcs CaMo--
MY npojxeraTh BCe HeOOXOAMMBbIE PacyeThl H CPaBHHTb CBOR Pe3y/bTaT ¢ ONTil--
MaJbHHM NJaHOM, NPHBEAEHHHM B TabJ. 7.

Yro6b! yGeAHTHCA B ONTHMAJBHOCTH 3TOr0 MJaHa, HYXHO CHOBA BLIYHCIHTD.
NOTeHNHaJbl NyHKTOB HPOH3BOACTBA H NYHKTOB OOTpefJieHus, a 3aTeM YAOCTO=
BepuTbes, 4to Beawyuun V iq—U;j—~C ;; < 0, [IpHBexeM 314 BBIYHCJACHHS:

U, =100 V,—U,— C;=168—100—90 = — 92
V,=100--72=172 Vy—U,— Cpy=172 =100 — 84 = — 12
V,=100--56—156 Vy—Uy— Cpy=172—129 — 66 = — 23
V,=1004+46=146  V,—U,—Cpy=156—129—40=—13.
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U,=172—45=127 V5,_U2__,C25=145_129__55:.__38
U,=168—39=129 V,—~U;—Cy=156 —127 —38= —9

V,=120+43=172 V,— U, —Cyy =146 — 127 — 36 = — 17
Ta6awua 7
\ By - ‘ By \ Bs \ B, B,
48) (59 (31) 37) (30)
Ay (95) 0 0 28 37 30
Ay (55) 1 54 0 0 0
Az (30) 47 0 3 0 0

Bee ke ocranbible shauenns V j—U;—C;j pasum wymo, CierosaTensho,
‘8 CiJly KPHTEpHS ONTHMAJBHOCTH, HAflIeHHull IUIAH — HAWIYHIWHH, ONTHMA/b-
Hblii, 3aTpaTnl Ha ero peasiH3auHio cOCTABJAKT

08.72 437 .56 -1-30.46 -}- 39 1 4-43.54-|- 47 -41 |- 45.3=9891.

o cpasHeHHIO ¢ MepBbM JOMyCTHMbIM IIAHOM, KOTODbIA MpeicTasisicsd
*Ha NepBbA BTJIAN TaKXKe BechbMa «PasyMHbiM», 3aTPaThl B ONTHMAJbHOM MJaHE
-yMeHblIHACH TpuMepHo Ha 13%.

PaccMOTpeHHas HaMH NOCTAHOBKA TPAHCMOPTHOM 3ajpaun HO-
/CHT HA3BAHHE MATPHUHON WIH «umaxmaTku», (HaspaHue CBA32HO
.t TeM, 4TO HH(pOpMAUHA O
ACCTOSIHHAX M TPY30MOTOKAX
3ajaHa B BUJe TA0JMLbI-MaT-
puubl), Hepenko, 0IHAKO,
TPUXOIHUTCA CTAJKHBATHCA H C
.Jpyroft ¢HopMOH TPAHCMOPT-
-HOH 3amaud — TPAHCMOPTHOM
zajzaueli B ceTeBOil MOCTAHOB-
xe. Ecaiu B 3amaue B Marpuy-
-Hoit ¢opMme mpennosararTcd
M3BeCTHLIMH  3aTpaThl MO
TpaHCMNOPTHPOBKE  €IHHHIbI
MpOAyKTa M3 KaXIoro j-ro
I[YHKTa [POH3BOACTBA B i-il
OYHKT noTpe0JieHHs, TO INpH
CeTeBOl MOCTAHOBKE yKa3blBa-
IOTCsSl 3aTpaThl [0 MepeBo3Ke
Ha OTHeNbHBIX Y9aCTKaX CeTH,
a moJiHBle 3aTpaThl mosydaloTcsl cymMmupoBanxeM. ITosromy mpn
HCIOJIb30BAHHH PA3/HUHBIX MyTel, COENUHSIIOUIUKX NYHKTbI, 3aTpa-
THl pas/uuHbl. 3/ecb B XOle PellieHusi ONMpedeNAoTCs HE TOJBKO
©6beMbl, HO H MapuIpyThl NepeBo3oK. [lokasamo, uto 0be 3TH
@OpMbl 5KBHBAJIEHTHH], T. €. MOXKHO MepeATH OT OLHOM K NPYroH
pellleHHe NPH 5TOM He H3MeHHTCA, TeM He MeHee HeOOXOAHMOCTH B
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TAKOM Ilepexojie HeT, TaK KaK MeTOJ MOTEHLHAJ0B NDAMEHHM H K
3ajayaM B ceTeBOil NocTaHoBKe. PaccMmoTpuM, Hanpusmep, TpaHc-
NOPTHYIO 3a3auy B KOHKPETHbIX YCJIOBHSIX, NPHBEAEHHBIX HA pHC.
7. TTyHKTHl NPOK3BOACTBA HA HeM 0GO3HAYEHBI MPSIMOYrOJbHHKA-
MH, NYHKTHl HOTpe6/eHus — KPyKKaMU, a NPOMEKYTOUHBIE NyH-
KThl — TpeyroJibHHKaMu. Hucaa B ckoGKax co 3HAKOM ILIIOC yKa-
3BLIBAIOT 00'beMbl MPOH3BOJACTBA, & CO 3HAKOM MKHYC — mOTpebie-
HHst, UAC/IA, CTOsIKE BO3J/Ie YYACTKOB MyTH, BHIPAXKAKT TPAHCIOP-
THBIE 3aTpaThl o NepPeBO3Ke eAUHUIB NMPOAYKTd MEXKAY COOTBET-
CTBYIOLIKMH MYyHKTAMH.,

B pesysbraTe peleHns, XOX KOTOPOro Ml He OyAeM NpPHBO-
IMTb 3/1eCb, MOXKHO HafTH paluOHAJbHblE TPY30NOTOKK, 4 TAKKE
CHCTEMY MOTEHIKA/IOB, BHIPAXK AWK 1eHY eIuHuIbl NPOLYKTA B
PasIMYHBIX MYHKTax, BKJAWOUYasg OGYC/IOBJACHHYIO NJIAHOM pPalHO-
HAJBLHYIO TPAHCIOPTHYIO HALECHKY.

Ha puc. 7 4ucna, crosimue y BepTHKaAbHHX OTPE3KOB, PaBHM
NOTeHUHAJaM, 8 CTPeIKKH Ha KOHTYPe YKashiBalOT HanpaBjicHHE
pPaLUOHANBHBIX TepeBO3OK.

Eule pas oTMeTuM 3amevaTe/]bHYI COIMIaCOBAHHOCTb MEMAY
ONTHMAJbHBIM [JIAHOM M LeHaMH, YCTAHOBACHHHIMH B COOTBeT-
CTBHM C MNOTeHIkasamH. Il panuOHaJBHBIX MyTel NepeBO3OK
(yxa3aHHHX B IJIaHe CTPeJKaMH) PasHOCTb HEH B TOYHOCTH COB-
nagaer ¢ 3aTpaTaMu Ha NepeBO3KYy, T. €. TaKHe pPallHOHAJIbHbIC
NepeBO3KH ONPABAAHEl — BLITOAHbI  (HanmpuMep, /sl NVHKTOB
2 u 6: 1090—1050=40 — saTpatsl no nepesoske). Hanpotus, Te
NepeBO3KY, KOTOpble HepauMOHAJbHE B JAHHBIX YCIAOBHAX H He
PEeKOMEH/IOBAHbl B MJIaHe, OKA3bIBAIOTCSA HEBBIIOJIHBIMHU — IIPHPOCT
B 1IeHe MEHblll€ TPAHCIOPTHHIX 3aTpaT (HampuMep, HepeBO3Ka H3
nyHkTa I B NyHKT 8 fIBHO HEBLIFOJHA, TAK KaK TPAHCIOPTHHIC 33~
TpaTH paBubl 500, a pasHocTb IeH 1420—1170=250<500).

Martemartuyeckas MOJAedb TPAHCHOPTHOH 3aZauH HOJydaeT Bce
Coabuiee u OoJiblllee NpaKTHYeCKOE NpuMEHeHHe. B HacTosmee
rpeMsa B [ocynapcTBeHHOM KOMHTETe MO MaTepHaJbHO-TeXHUYec-
KOMY CHa0KEeHKIO Ha OCHOBE METOXHKH, paspaboTaHHOX AJs 3TOM
MOJle/IH, NMPOH3BELeHO NPHUKPEIJICHHE H COCTAaBJIeHbl paullioHajib-
Hble MJIaHbl MePeBO30K MJIsl JAeCATKOB BHAOB NPOAYKIUMH XHMHYE<
CKOIl NPOMBIIJICHHOCTH, MPOMBIILJIEHHOCTH CTPOUTEJNbHLIX MaTe-
pHaJoB M NMPOAYKUMH JpYruX OTpacjell XO3sAHCTBA, 4TO JaeT
MHJUIMOHBI pyOJiell 3KOHOMHH B 3aTpaTax Ha KeJe3HOILCPOKHBIA
TPAHCHOPT. :

Heo6xonumMo NOAYEpKHYTh, UTO HNOCTAHOBKA 3TOH 3afa4yd Xas
paxTepHa /A COHMRaJUCTHYECKOH 3KOHOMuKu., KpHTepuem onTu<
Ma/JbHOCTH SABJIACTCS MUHMMYM CyMMapHHX 3aTpart MO MepeBO3Ke
rpysa, T. €. HApPOJHOXO3ANHCTBCHHHH 3((eKT, a He BbIIOKA OT<
[leJIbHBIX Tpy3onosyuartedefl, fIcHO, 4TO He TOAbKO UeJb, HO H
€4Ma BO3MOXHOCTb IIHPOKOH peanu3dauuu peulesnd, Tpelyomas
nepedopMupoBaing BCeX IPY30HOTOKOB JAHHOIO Ipy3a B Macs
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fTabax CTpaybl, OCylleCTBHMA JIHIUb B yC/IOBHAX HAY4HO MJaHH-
pyeMofi 5KOHOMHKH —H B NPOM3BOACTBE, H B pacnpeieleHut
NpoAyKUHHK, B TO e Bpems moJiyyarollasics NPH pelleHdd TpaHc-
TIOPTHOM 3ajl@ud BO3MOXKHOCTb YCTAHOBJIEHHA 3KOHOMHYECKH
060cHOBaHHOM, TH(p{epeHIHPOBAHHON cucTeMbl Led (MM TpaHc-
MIOPTHHIX HAKHJOK) JelaeT palliOHaJbHble MPHKPeIJIEHUs IKOHO-
MHUYECKH BHIFOJHBIMH H B3aHMOYBS3aHHLIMH JJ/Is1 BCeX NPOH3BOJH-
Tesefl u motpebHTe/el AaHHOA mpoiyKumH. Takue LeHH CrocoG-
CTBYIOT peaJiu3alldd ONTHMaJ/bHbIX pelIeHHH B X03AACTBEHHOI
IeATebHOCTH.

CJleayer cKasaTb, YTO B OTHOlIEHHH 3KOHOMHYECKHX IIOKa3a-
Tesell M OLEHOK BHBOJAbI TEOPHH ONTHMAJbHOTO NJAHHPOBAHHA
cllle He MOJIYYHJIH JOCTATOYHOH peasin3alliH.

3agaun ONTHMAJbHOH MaplUpYyTH3alHY TAKHE TECHO CBA3aHbI
C paccMOTpeHHOA HaMu Mojesblo. KpaTkas xapakTepuCTHKA HX
TakoBa. IlycTb peub HJIET O MEPEBO3KE PA3JIMUHbIX IPY30B MEKIY
HEeCKOJbKHMH NYHKTAMH HOrPy3KH H pasrpyskd, npuueM aipeca
TIepeBO30K yKa3aHbl 3apanee. Toraa fe/so CBOAMTCA K OIpenene-
HHIO TOrO, Kyla HyxHO nepeGpachiBaTb BbiCBOOOAHBILIHECS Baro-
Hbl HJIH ABTOMALLHHBL, YTOObI CyMMapHBEIe 3aTpaTs Ha HX epeBo3-
KU OB MHHHMAJIbHBL, T. €. 4TOOb MHHHMH3HPOBAJOCh KOJIHYE-
CTBO «XOJIOCTHX» pefCcoB.

Oka3sniBaercs, AJs TOro, uTo0bi pelinTb MaplIpyTHYIO 3ajauy
C MOMOUbI0 TPAHCIOPTHON MOJEJH, HYXKHO NPHHATb B KayecTBe
OJHOPOAHOrO rpy3d... MyCTbie BarOHbi, HANMpPaBJsieMEe OT MYHKTA
BLITPY3KH K NMyHKTaM norpysku. [losyyenHoe pacnpenesenue, Ko-
-Topoe Ge3 TpyAa HAaXOAMTCH HAa OCHOBe TPAHCIOPTHOH 3ajaud, H
Jlaer pelliedue 3aJau o6 ONTHMaJbHOH MaplIPyTH3AlHH, TaK KAaK
OHO Ompele/sieT NMyTH cJjefoBaHHsA Baronos. Ilpakruyeckoe mpu-
MeHeHHe TPAHCIOPTHON 3ajaun JJd PelieHHs 3aaad ONITHMaJIbHOII
MaplupyTH3aLHHU T0JAYy4YHI0 0COOeHHOe PaCIpOCTPaHeHHE HA aBTO-
TpaHcnopre. B psile XKPYNHHX TOPOJOB NMPOH3BOJUTCA E#EIHEB-
Hblfl pacueT palMOHAJbHBIX MapmipyTos Ha OBM u Ha ux ocHoBe
TIHILYTCS HAPSAB JJIA 3HAUHTENLHOTO MPOIleHTa aBToMalllHH. B He-
KOTOpBHIX HeQOJ/bIIHX aBTOXO3AHCTBAX 3Ty METOAHMKY XOpOIlO
OCBOMJIH H PeryJsipHO HCHOJAb3YIOT CaMH [JHCHETd4epbl. ITO 1O-
3BOJISET B PAAJlE CAydYaeB CHHXKATh XOJOCTOH mpoGer Ha 20—40%.
06 3hdekTe ee NpuMeHeHHs yOequTe/NbHO CBHACTE/ILCTBYET H
Takofl MoGONbITHHI (akT. B OZHOM aBTOXO3fAHCTBE, Ile MPOBO-
JUJICH 3KCIEPHMEHT MO BBeJIeHHIO HAWJyulled MaplIpyTH3aluH
TpaHCIOpTa, lwodephl, e3AHBIIAE MO ONTHMAJbHHIM MaplIpyTaM,
HafiieHHLHIM ¢ IOMOILbI0 MeToJda IOTEHIHaJ/IOB, HMeJH Ha CBOHUX
MalllHHAaxX OT/IHUHTedbHbie (aaxki. Yepe3 HecKOJbKO [AHedl nocJe
Haua/ja SKCIEepHMEHTa lodepb HAarayXo NpUnasin (JaxmKH K
MallHHAM, TaK KaK OHH CTPEMHJHCb M BOpelb NOJyYyaTb «MaTe-
MaTHYecCKHe» Hapsaabl. boJbluas 3QheKTHBHOCTb PaGoThHl ITHX
MallliH Obljia BHIFOAHA He TOJbKO [/ aBTOXO3ANCTBA B LE/IOM,
HO M [/ KaXJO0ro 43 BOJHTEJEH.
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§ 2. Bonpochl, cRA3AHMLIC ¢ TPANCROPTHOM 3afanek

I.Tuapasauueckana Monedab HMrak, Mp IOXa3aas,
uTO NMPH3HAK ONTHMAaJbHOCTH NO3BOJSET NOCTPOUTh 3PDeKTURHMHA
BbIYHC/JHTENbHBIL METOJ pelieHus TpaHcnoptHoil 3agaun. OH xe
X UT B OCHOBE PAa3HOrc pojla MOACHHPYIOUINX YCTPOHCTB, A2i0-
HIHX BO3MOXHOCTb aBTOMaTHYECKH HaXo-
JAUTb ONTHMaJibHOE pelllenue. B kauecTse
IpUMepa ONMHIIEM OJHY H3 TaKHX aHanxo-
TOBbIX MOAeJell — TUApPAaBJAHYECKYI0 MO-
Aelb AJs pelleHUsl TPAHCIOPTHOH 3apa-
yn. Ilynkram mnpousBonCTBAa M MyHKTaM
notpediaeHnss B Hell COOTBETCTBYIOT COCY-
Abl ¢ XKHAKOCTbIO. M3 obmero peaepsy-
apa, B KOTODOM TOAJEPKHUBAeTCs MOC-
TOSIHHBI YpDOBEHb 2KHAKOCTH, COCYJH,
OTBEUaILIHe NYHKTAM POH3BOACTBA (CO-
CyJbl MEpBOA TPynmbl), MHHTAKTCA NOC-
peactBoM TPyGOK ¢ TrpagyupOBaHHbLIMH
KpaHaMH, Npu4eM Tak, 470 B i-H cocyn
(cooTBeTCTBYeT i-My NYHKTY IMPOM3BOJ-
€TBA) eKECEKYHNHO BTCKACT @; eMHHI Xuaroctn (puc. 8). Ha
€yJlOB, OTBCUAWINHX NyHKTaM mnoTpebacHua (Bropast rpymna),
JKHAKOCTb BbITEKACT TakKe 4Yepe3 TPyOKH € I'PajyHPOBAHHLIMH
KPaHaMH ¢ pacxoJoM b; efMHHI[ B CCKYHHNY; OTBOASUIME KOHIM
aTuX TPy6OK 3axpensieHn Ha MONIaBKAX NJs TOTO, YTOOGbI HANOp

Puc. 9

bcTaBasca MocTosHHuM (puc. 9, @ u 6). Kaxasil cocya mepsod
FPyNObl CoeduHeH TPYOKAMH CO BCEMH COCYyAaMH BTOPOH Ipyiimh
T2K, YTO COCyAul { H j TIpespaumiaiorcd B COOGHIAMOHIMECS, eCAH
passocTb ypoBited B HHX H;—G; ;5. B srom cayuae, koraa
NPoUeCC YCTAHOBHTCS, OKA3HBACTCH, UYTO KOJHUECT30 IKHAKOCTH,
NPOTeKAOINEH B CEXYHAY H3 COCyNa { B COCYJ §, B TOUHOCTH COB-
najiaer ¢ oObeMOM NEPEBO3OK OT I-r0 NYHKTa NPOH3BOACTBA K
j-My NyRKTy norpebAeHud B ONTHMAJLHOM niame. B kauecTse f10-
TEHUYAJOB NYHKTOB NPOH3BOACTBA M NOTpeSAeHHs MOTYyT OHTh
B3aTH cooTBeTcTBCHHO yucna Up=C=Hy v Vj=C—Cj, r1e H, 8



Gj— ypoBMY XAAKOCTH B COCYAAX, a C ~ BPOH3B0MbHOE BeilleCT-
BEHHOE YHC/IO

XoT4 rufpasRHUecKas MOZEJb H O4YeHb HPOCTA B ONHCAHHH, Ha
NPaKTHKE OHA NPHMEHSCTCS pexe, Y&M pasAHuYHble 3JeKTpHYeCKHe
MOAEAH 3aJlau JuHehHOro nporpaMmuposanua. [toapoGHoe onuca-

Hi¢ HEKOTODHX M3 HRX COZepxKHTcA B paborax JIxk. HenHuca u
f. E. [Tyxosa.

2. 3anpaua pasmewenus Ilpu oGcyxAeHnu TpaHCoopT-
MOH 3a7auH Mbl HCIOJb30BANH TaxkHe crnenudHUeCKHe TepMHHBL,
KaK «llepeBo3Ka», «TPAHCTIOPREbIe H3AepXKKH> U T. n. OAHaKO 3TO
“OBCEM He O3HauaeT, YTO AaHHas MareMaTHYecKas MOAe]b OXBa-
THIBaeT JIHIIb 3a8aYd PaluOHATRHOH TPaHCNOPTHPOBKH. 3anauH,
KOTOPbie Mbl cefiyac mnpHBeleM, ‘QCOGEHHO NOCJAEAHAS U3 HHX,
HMEIOT CBOeH 1e/blo JHUIHHA pas AskasaTb 3T0. HayHem ¢ ouenb
Ba)KHOM 0 CBOHM IPHMEHEHHS M 3aJa%H O pa3MelileHHH NPOH3BOL-
tTBa.

Ilycts B nynkrax A;, Aj, .., A;x EMEOTCA WIH MOrYT GblThb
pasMellleHd NpeANpUATHS, NPOUSBOASALINE HEKOTOPbIfi MPOAYKT.
B nyuxtax By, By, ..., B, 1oTpeGHOCTH B 3TOM NPOAYKTE 3aJaHbl U
papHbl COOTBETCTBEHHO by, by, ..., bp. 3aTpaThl 10O NPOH3BOJACTBY
e[HHuLbl NPOAYKTa B NyHKTe A; paBHH C; BO3MOXHHN 06beM
ApPOU3BOACTBA @;, 3 3aTPaThl MO0 TPAHCIOPTUPOBKE eAHHMIH MPO-
nykta us A; 8 B; paBunt Cy;. Bompoc cocront B BHGOpe MecT
Pacro/ioXeHHs] HOBbIX TPEeANpUATHHA, OOGLEMOB NPOH3BOACTBA M
f1aHa MepeBO30K Tak, YToBbl CyMMapHHE 3aTpaThl N0 NPOU3BOA-
€TBY H TpPaHCNOPTHPOBKe BCEro noTpefHOro ofbemMa NPOAyKTa
OblIM MUHUMANbHDI.

TlepBoe oc/OKHeHHe NPH TaKOH NOCTAaHOBKE 3aKA0uaercs B
FOM, UYTO BO3MOXKHEH CYMMapHbil 06beM IPOM3BOACTBA, KaK npa-
BHJIO, He COajlaHCHPOBaH H IpeBbillaeT CyMMapHuH ofbeM MO-
tpebJieHusl (3TO TaK HasHBaeMas OTKPLITAA TPAHCNOpPTHAA 3a0a-
4a, pacCMOTpPeHHAs Ke paHee HasbiBaeTCs 3aKpuiToll). DTy 3aia-
4y, OJHAaKO, MOXHO CBeCTH K OOBLIYHON TPAHCNOPTHOH, BBOAA
106aBouHn (uKTUBHBLIA NYHKT notpelsenuss Bpy ¢ Takumn
XapaxkTepHCTHKAMH: NOTPeGHOCTb NMPOLYKTa B HEM paBHA pasHo-
€TH MeXAY BOSMOXKHbIM O0LEeMOM NPOH3BOACTBA HPOAYKTa H
CYMMapHO#l NOTpeGHOCTbIO BCEX peasibHbiX MYHKTOB nOTpebJseHHs,
T. €. B Hero CBOJATCA BCe H3J/MIUKH, a 3aTPaThl HAa HEpeBO3KY B
fier0 U3 BCeX IYHKTOB HPOM3BOACTBA PABHEI HYJIO,

Hcnonbsys 3TOT npHeM U pelius OGHIYHYIO TPAHCIOPTHYIO 3a-
Aayy, B KOTOPOH, OfAAKO, B 3/J1€MEHTAX MaTpPHIB 3aTpaT K 3aTpa-
TaM Ha TPAHCHOPTHPOBKY HOGaBJeHbl 3aTpavbl Ha NMPOW3BOICTBO
B MyHKTe OTIPAaBJAEHHA, ONPEAeAUM, B YaCTHOCTH, HyKHble ONTH-
MaJibHble 06LEeME IPOM3BOACTBA KAK CYMMBEl IOTOKOB H3 KaXAOro
NYHKT3 HPOH3BOACTBA B peasibHbie NYHKTH noTpeGaenus. Ecau
B KakKOM-iub0 NYHKTe oObeM NPOH3BOACTBA OKAaXeTcsi PaBHbIM
BYJIO, TO 3TO 03HauaeT, 4TO CTPOHTh NPEAUPHSATHE B 3TOM BYHKTe
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ficuesecoo6pasHo, a ecln OHO yxKe HMeeTCs, TO, BO3IMOMKHO, Bbi-
rojliee ero 3akphiTh,

Mopaenb, KOTOpyIo Mbl paccMaTtpuBaeM, HCIOMB3YeTCs HA MpakK-
THKE KaK LIt TEKYUIero MJIaHHPOBAHHS NPOU3BOLCTBA, TAK M /sl
Pa3MEUICHUs NPEANPUATHA NPH Pa3BHTHH OTPacid. B mociennem
Clydae B 3aTpaTax YYUTBIBAIOTCH TAKikKe U HeOGXOAHMble KANHTA-
JIOBJIOKCHHSI (3aTPaThl HA CTPOHTENLCTBY HJIH PEKOHCTPYKIUHUIO
HMEIOIIUXCA NMPeRNpPUATHI),

Paccuutauubii Takum IyTeM ONTHMAJbHBI NJaH pPasBUTUA
OTpaciu, KOria OZHOBPEMEHHO H COBMECTHO paccmaTtpuBaercs
BONPOC O pa3MeLIeHHH W NPOU3BONCTBEHHOM MPOrpaMMe BceX ee
IPEANPUATHH, OKa3blBAETCS 3HAUHTENbHO Gojiee 3P eKTHBHbIM,
4eM IaH, NO.1yYeHHDbI B Pe3yAbTaTe H30NHPOBAHHOTO SKOHOMH-
HECKOro anaJinsa 1o OTAENbHHM MpPEeANPHSITH M.

Ha ocnose s1oit Moneny npoussezeno Gosbmoe YHCI0 pacue-
TOB [I1aHA pasBHTASA OTPaC/Ied KaK IO CTPaHe B LEJAOM, TaK U 10
OTACHbHLIM KDYIHBIM KOHOMHYECKHM pafioHam (Cubupn, Kazax-
CTany u ap.). B uwacrHoct, Takue pacuern mo PasMelleHH0 U
PasBUTHIO OTpaciel MPOBeAeHb MO MPOH3BOLCTBY lleMeHTa, pana
APYTHX CTPOHTRIbHBIX MAaTepHasiOB, MHOTHM XHMHYECKHM IpOHU3-
BOACTBAM U T. A. Bosibwoe snauenue umeer psix pacyeros mo Tom-
“INBHO-5HEPreTHUeCKoMy Gaslancy, T. e. 0 ONpene/ieHHio pauuo-
HaJIbHOM CTPYKTYpPbl mOTpebieHns u IIPOU3BOACTBA Pa3HLIX BULOB
TONIHBA, 4 Takie PafiOHOB HX PACIpPOCTpAHEHHS. ,

Kax npasuno, 3tu pacuern 0a3upoBaiuCb HA NpPHBELEHHOI
BEIlle MOAe/H, OXHAKO YYeT PSANa AONONHHTENIbHBX 06CTOSTeNALCTR
(Hanpumep, pasnuuns 3¢PekTHBHOCTH Pa3HbIX BHIOB TONJHBA
PH TOM HJIH HHOM HCNOJIb30BAHHH, HA/IMUHE YK€ HAYaThIX pabor
IO CTPOUTEIbCTBY NPENNPUATHH U ApP.) 3aCTaBJS BHOCHTb B 3TH
MOAC/H pasiiuyHble KOPPEKTHBH H YCJAOXKHeHHs. Jlaneko He npo-
CTHIMH U He GecCnOpHBIMH ABASIOTCA BOnpocH mnopbopa Heobxo-
AMMOR JUISl peaju3allHH 3THX Mopesell TEXHUKO-3KOHOMHYECKOH
HHDOpMaHHH.

Hecmotps ua ykasanubie TPYAHOCTH, 3TH pacueThl BLI3BaJjiH
BHAUYUTE/IbHBI MHTEPEC, TaK KAaK OHH OTKDbIBAIOT NepCnekTUBy
SHAYHUTC/IPHOTO 3KOHOMHYECKOTro sddexra, Kax nmoxasmisaer OMBIT,
B YAaCTHOCTH moayueHHhi# B Cubupckom oTmesenun AH CCCP,
C TNOMOLIBIO TAKHX PACYETOB OGHIYHO OGHAPYKUBAIOTCH BO3MOMK-
HOCTH CHHKeHHA 00beMa KANHTA/NOBJOXKEHH He MeHee yeM Ha
10—20%. B cBasu ¢ stum npunsto pellleHHe NpH MOATOTOBKe
CJICHYIOUIErO NATHICTHErO NJaHa TaKHE pacyeThl NPOBOJHTbL MO
GOJIbIIMHCTBY OTpachell X03sfCTBA.

3axaya O Ha3HAUYEHHHAX. Hpyrofi uHTepecHbIf
TIDHMEp NpPEACTaBJsAET TaK Ha3blBaemas 3agaua o Ha3HAYeHHsX,
T4KXKe «yKNaAbIBAIOMASACA> B PAMKH TPAaHCIOPTHOR 3a7aum.

[lycre nmeerca n camoneros Pa3MMYHbIX THIOB, KOTOpHE Tpe-
GyeTcsi pacnpenesnTb MeXAY 7 aBHaNHHUIME Hspecren oxu-
naembil apdext C;; OT HCINOAB3OBAHHS {-ro camosiera Ha j-i
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4BHATUHHN, H3MePsieMbll, HANPHMEp, KOMUYCCTBOM 0061y K eHHBIX
naccaxkupos 3afaua COCTOMT B TAKOM HA3HAYEHHH CaMOJICTOB Ha
JAHUH, YTOGH CYMMapHbIA 3QPeKT OT HCmOb30BaHUs BCeX caMo-
JIETOB GBI MAKCKMaJIbHBIM, T. e, MAKCHMUSHPYETCa YHCNO 06Cay<
HEeHHBIX NAaCCaRUPOB. '

Ecau Beectu nepeMennsie X} , onpeleaseMeie HhopMyaof

1, ecan {-# caMoner wazmauen Ha j-10 AMHIIO;

-xi]:{
0, ecan camoner ne Ha3HAUEH, TO

MaTEMaTHYeCKas MOJE]b 33130 MOXeET 6uiTh 3anucaya Tax:
HafTH :

max ; i‘ Cu-xn'}
ij=1
: (cymmapunit addexr)
DpR yCJIOBUAX
n

> Xij==1 (na kaxayo innmo nasnauaercs oxun caMoner),
i:l

n
> Xij=1 (ua xamaui camoner npuxoautes oxma aBuammus),
i:l

Yenoene x;7 =1 nan 0, soobme TOBOPA, €HJIBHO YCIOKHAET 3aHaTy H fes
JIAET HEBOMOMHBIM HENOCPEJCTBEHHOE NpHMeHEeHHe METOXOB JIHHCIHOTO mnpo-
FpamMmnpoBanut. [lasee mpl Gydem cnenmasbeo paccMaTpuBaTh Takue 3ajaun
B naparpage, HOCBALLCHHOM UCJOUACTEHHOMY NIPOTPaMMUPOBaHMIO. UTo e
KacaerTcs 3afauM O Ha3HaUeHNAX, TO AJs Hee MOKa3aHO, 9TO MOXKHO 3aMEHHTDL
yenosre x;j=1 nan 0 Ha 6oxee npocroe 0 < X;7 < L. Touunee romops, ecan
MH GyjeM, Kak OGbIaHO, TIPHMeENATh anropipm peleHus TPaHCHOPTHON 3alayH,
TO B NaHHOM CJydae OH aBTOMATHUECKH TIPHBELET K 1eabiM X;j, T. € K pemes
HHI0 3a]laii B ee NmepBOHAYA/IbION NoctanobKe. Takum 00pa3oM, oxasmBaercs,
WTO 3ajlaua O Ha3HAYEHUAX TAKIKE, 11O CYIIECTBY, ONHCHBALTCR MOJEJILIO TpaHC
NOPTHOH 3aAauM.

MoxkHo npuBecTt MHoro APYTHX Clyuaes, KOTAA peallbHasl, BO3HUKAIOUlast
Ba NpaKkTHKe CHTYyaumst APHBOAHTCA K pelleHNIo 3alayd o Ha3HaueHHAX: pac-
penenenie paGoT MCKLY PasHUHBIMH JHUAMH, BBIIONHEHHe 3afaHnil Ha
CTaHKax u T. 1. Y7oMsHeM B 3aK/IOUeHHe elle OIHY IIYTOYHYI0 3ajlavy o Ha-
8Haueunsix (Marriage Problem), APCNJIOKEHHYI0 B CTaThe aMEPHKaHCKOTO
MareMaTHKa XaJmMoiua,

Ilyctb nmeerest rpymna, cocTosmas us BeCATH XOMOCTAKOB U JECATH MO=
TeHIHaIbHbIX Hebecr, Ilocle kopoTkoro nepuoza YXaXXHMBallid OHH peliaioT
couerathes GpakoM. MsmecTia omuzaeMas «Mepa cuacTbss Cj oT cowsa i-ro
XONOCTAKA ¢ j-it HewecToft, 3aflaua COCTOMT B TaKoM pacnpeene i XoM0CTs-
KOB MeMAy HepecraMil, 4ToGul OGIIas «Mepa cuacThd» AA5 neefl rpynib Gbina
MakCHMaabHOR. MoxHo mokasarh, uro MaTeMaTHuecyasi MoOJeab 3Tofl 3aJaun
HMEET CJAeAVIOWHA By
BadTn

10
max{ Z C,:jxtj }
fj=1

o0mas Mepa C9acrhbs
IpU yCHoBUsX
10

X x;;=1 (xaxnoh wesecte AocTacTcd Ofun X0A0CTAK);
i=1 .
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10
Z‘I Xj= (kaxJ0MY XOJOCTAKY H0CTAeTCH OAHA Hegecra).
j=1

CuoBa TpancnopTHad 3anaual
OkashiBaercs, 4TO Jaxe MaTPHMOHHaJbHBIE MPoG.JeMbl B. HACTOSAIIEe BpeMsa He
3aCTPAXOBaHLl OT NMPOHHKHOBEHHS MaTeMaTHKY.

§ 3. 3agaua o sxifope NPOM3BOACTBEHYON nporpammu !

OfHHM H3 BaXKHEMUIHX BONPOCOB, BO3HHKAKWX NPH KOHKPETHOM 3KOHO-
MHUECKOM aHalu3e TIPOM3BOJACTBA, sBAseTcs BONpoc O BbBOpe H pacupenene-
HHH HPOH3BOACTBEHHON NpOrpasMul, DTOT BONPOC MOKET ObiTh pEUieH OueHb
MHOTHMH CIOCOBaMH — OO0 H TO Ke H3LEIHe MOXKHO H3roTaB/iAHBATD Ha pas-
JHYHBIX APEATIPHATHAX, MOXHO usmenmﬁia KaxaoM H3 HUX 0O6beMbl MIaHO-
BHX samanuii M T. 1. EcTecTBenHoft noyToMy siBasieTcs sajaua Bitbopa TaKoi
NPOH3BOACTBEHHON NPOrpaMMbl 149 K@KIOr0o NpeANpHATHA, KOTOpas yuHTLIBala
6n ero cHeyH®HKY, T. €. NPeINPEATHe HCNONb30BATOCh OB AAA BLINYCKA TAKHX
H3Je/MHA, KOTOpble Ha HeM uenecm{‘épasﬂee BCEro M3rOTaBJHBATb, U B DPe3yJb-
tate o6iua spdexr Obll Obl HaHOOABIWAM HAH OOUlNe 3aTpaThl Oblait Ont
MUHAMAALRKIMH, Takoll MaTeMATHYecKHi NMOAXOA MOXKET H JOJ/KEH 3aMeHHTDb
4acTO ellle BCTPeyaloulylocs MeXaHHYecKylo pas3BCPCTKY NPOTpaMMbl, ciyuaitHoe
pacnpexeJiciHHe, BOJEBble PellieHis HAYYHO OBOCHOBAHHDIM DACTIpECIeHHEM TIpO-
H3BOACTBEHHOM NpOrpaMMbl MexAy NpexnpuaTuami. Ilocse KOHCTaTauHH BaX-
HOCTH 3ajayf IpHCTYNHM K ONUCAHUIO MOJIEIH pacApelefeHHs TpOrpaMMel,
TIPHMEBRMOR TIpH NepeyHcAeHHBIX HHKE YCIOBHIAX,

Wumeercs m npeanpuaTiil, Ha KOTOPBIX HYXHO MPOH3BECTH 7 NMPOAYKTOB B
3afannoM accoptumente Iy, I, .. !,. VlaBecTHa TpOH3BOAMTENBHOCTD d;j i-TO
NPEANPHATHA B EIMHHIY BPEMEHI, €Ci OHO BBIYCKaer j-H NpOAYKT. Ilpeano-
saraercd, yro max a;; >0, T. e. KaXABIA DPOIYKT MOXET NPOHSBOAHTBCA XOTH

H

68 Ba ofHoM npeanpusTis. TpeByeTcn COCTaBHUTL NpOrpaMMy paBoThl mpea-
npasTai (yKasaTh JOJIO0 BpeMeHH, OTBEIGHHYIO HAa NPOHM3BOACTBO KaXA0ro
NPOAYKTA HA JAHHOM NpeINpHATHH), NPHYEM TAK, YTOOBI NOJYYHTH MAKCHMAJb-
HYI0 CYMMapHYIO TNPOAYKINIO B 33/aHHOM aCCOPTIHMEHTE B €1HHHUIY BPEMEHiL
Vinaue roBops, HMeeTCsl B BHAY Cayyali, Koraa npoayxuusa Ac¢uuurHa, NPOH3-
BOACTBEHHHE MOUIHOCTH OrPaHiYeHbl H A OMKHBI NOAHOCTBIO HCIOJIb30BATHCA.

OGoanaunM uepes x;; (i=1,2, ., m; j=1, 2, ., np) nomo paGouero Bpe-
MeRH i-To NpeanpusTHA, OTBoAuMylo mop j-it mpoxykT. IloHcx ONTHMaJbHORA
NporpaMMH 3arpys3Kki NPeANpHATHI CBOAHTCA K PEUIEHHIO cleAylollell 3aaaul:
HAATH YHCAA X ;j H3 YCIOBHIL

1. x;>0 (noas BpeMenu He MOWeT GbiTb OTPHUATEABHOH);

n o
2. 3 x;<1 (cymMa Bcex Aofeil He NPEBOCXOAHT NMOMMOTO BpeMe-
. i_lxu < 1 ui paborm mpeanpuaATHS);

m
{xoauuecTBO Jj-ro NPOLYKTa, TNpPOH3BeleHHOE HA
3. l,’f—'zlaiixii BCEX TpPEeANpPHATIAX);
s Y '
Z-——m_m L (kon44eCTBO 2CCOPTHMEHTHHIX HaGOPOB NPOAYKTOB);
4 i

Z—J10CTHr aeT™ aKcHMyMa.

Jlaa npuBefeHHON 3a1a4H ONTHMAMBHBIN NJaH CYLLECTBYeT, Tak KakK BCeraa
HMeeTcA AOUYCTHMBIf ILIaH.

! O7a 3anaya Obina NepBO NMpaxkTHuecKofl 3ajadell JHHEAHOrO NporpaMmH-
posanua, pewennol B CCCP B 1939 roay B pafore oAHOro H3 aBTOPOB 3TOH
Gpomopa, - -
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uM OBl TeOpeMBl JIMHEfIHOrO NpOrpaMMMpPOBARHS, O KOTOPOf
A Bbllie, ONTHMAJbHBI TNJaR XapakTepH3yeTcd TeM, YTO
CYIMECTBYIOT OLEHRN §i» 2, ., §n AAA TPOH3BOINMbIX TPOAYKTOB (TouHee,
paboTHl N0 HX H3rOTDR/IEHHIO, T. € YACTOM npoaykiuuu) H dy, dgy vy m 204
pabouero BpeMeHH pas.MuHBIX IPeANpHATHI TaKHe, 4TO

(f}Q;de,-, eCJIH X;j >0

'(ecit i-e MpeANpHATHE BHIYCKAET j-ff MPHAYKT, To OuneHKa MOJYYeHHOro B eiu-
HHIY BPEMEHH NPOJYKTa DABHA OUEHKE €LAHHIL BPEMEHH 510r0 NPEANPHATHA)]

Naj<dj

ecan x ;=0

(ecan i-e mpeinpnATiie He BbBINYCKae
TO OlEHKA TPOAVKTA, KOTOPLIH MOKHO
Ha STOM TpPEINpiHATHH, He NPEBOCXOIHT
NPUATHA);

i-To [POAYKTAa B ONTHMAaJbHOM IJIaHe,
wi0 651 NOAYIHTD B €IHHHLY BPEMEHH
(eHKd eRHMIIUbl BPEMeHH i-ro npei-

q;=0, ecra iz

(ecan mpoAyKT M3BbLITOMEH, TO €TO OleHKa pasua Hysuo. Pasymeercs, H36MITOY-
HOCTb NIPOAYKTA NOHHMAETC TOABKO B PaMKaX AaHHOH 3afaud. MaGurTounbiil
NPOLYKT — 3TO NPOAYKT, TNpPOU3BEAEHHHIT B 0BBbeNg, DDEBLIMIAIONIEM aCCOPTH-
MEHTHbIH, HepeanH3yeMblil);

zlx,-,-:],ecnn d; >0
]:

{ecnn omerka elMmvubl paGouero BpeMeHH YIDEANPHATIA NOMOXKMHTEbHA, TO
NpeaNpyATie 3aHATO BCE YCTAHOBJGHHOE BpEMH).

_ Tlo cyru, Bce 5TO 03HAYEET, YTO ONTHMAJBHAIA NIaH XAPAKTEPH3YETCA TEM,
WTO Kaxioe NPEATpHATHE HCIOIB3YeTCA AAA BBIyCKa HMEHHO TeX TNPOAYKTOB,
KOTOpble Ha HeM TpPOH3BOAHTb BHanboaee nenecoo6pasHo, T. €. Ha KaXIOM
OpeANpHATAE TPHAAT K NPOH3BOACTBY TOT BHA NPOAYKUMH, I KOTOPOro
OEHKA YHCTOR MPOAYKIHH NPeXNpHATHS OKa3biBAETCsT HAHGOJBINEH, 4 KaxJbiH
BHJ TPOLYKUUH H3TOTOBJSETCS Ha TOM NpPEAUPHATHH, OUEHKA PAacXoia BpeMerH
KOTOpOTO HaUMeRblIas, HHdYe TOBOPH:

. d
ecan x>0, TO @;;q; =max aigd,=d; u gy=min—,
s i aj

MoxHO OXapaKTepH3OBaTb ONTHMAJbHBIft IVIAH i ¢ TOYKH 3peHHd 3aTpar
Ha ero peaiudaumio. Ecmi npeinorarate (3TO 40BOJBHO peajbHo), YTO Bee
3aTpaThl Ha BbIOYCK NPOAYKLHM COCTABJEHM H3 JBYX YacTell — U3 3aTpaT, He
3aBHCSIIMX OT TOTO, IJe BHINyCKaeTcs JAEHBI NPOAYKT (MaTepHanbHbie 3a-
TpaTH), H 3aTpaT Ha PaGoTy MPEANPHATH, He 3ABHCAMHX OT BHAA MPOH3BOAH-
MOf Ha HEM NPOAYKLHH, — TO MOKHEO YTBEDIKAATb, YTO ONTHMAJbHbIA NJIaH 1AET
MHEBHMaJbHO BO3MOXKHDBIEe 3aTpaThi Ha BECb KOMIUIEKCHBIA BBIMYCK NPOAYKIHH.
D10 cOBeplIeHHO O0YeBHIHO. ITOCKOAbKY 34 AaHHLIM TePHOL TPOM3BOANTCH,
COrJIACHO OTTHMAJbHOMY TJaHY, HauGOJblUIEe YHCAO KOMIJIEKTOB, TO O APYTOMY
IaHy AJ5 BHIOJHERHS TOTO JKe 4iicla KOMILIEKTOB NOTpeGyercd Go.sibuIni
CPOK, CIel0BaTebHO, JacTb 3aTPaT, CBA3AHHBIX ¢ paboOTOM npeanpusaTii, BO3-
pacTeT, a MaTepra/ibible 3aTpathl OYAYT Te Ke caMbie,

Pas yX Mbl KOCHYJHCb BODpOCAa O 3aTpaTaX M NOKasaJ, 4To
IS ONTHMaJdbHOrO IJIaHa OHH MHHMMaJbHbl, 11eJ1eco06pasHo
noapoGHee PacCMOTPeTh CTPYKTYPY LieH NPOH3BEACHHBIX NMROAYK-
TOB H BBCCTH B CBSI3H C 3THM NOHATHE NMPOKATHO# OLGHKH, Ype3-
BbIUAfIHO BA:;KHOE KaX Npu (OpMHPOBAKHK LEH, Tak W BooOue B
IJIaHOBO-3KOHOMHKYECKOM aHaJ/uze. PaccMoTpuM  Takyio yacTo
BCTPEYAIOLLYIOCA PeANLHYI0 CHTY alHIo.
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Ha apyx NpeanpraTRAX H3rOTABJHRACTCH (cuutaed naa yno6x
CTBA — B OMHAKOBLIX KOJIHYECTBAX)} OAHH U TOT XK€ NPOAYKT, HO
OJIHO K3 HHX OCHAllCHO CAMOH COBPEMeHHOH TEXHHKOH, a BTO-
poe — ycTapeBlueli, 0ZHaKo H ero pafora ¢ ydeTom mnotpeGHOro
o6beMa MPOAYKIHHE SBJSETCH onpapJaHHO#, KOHeUHO, 3aTpaThl Ha
HpOH3BOJACTBO HA NEPBOM MNPEeANPHUATHH §YyIYT MeHblle, 4eM Ha
BTOpPOM, 1leBa e, 10 KOTOPOH NpPOAYKT AIpOfaeTes, ecTeCTBEHRA
JlosIzKHa 6HITL OJHA H Ta XKe. Takum g?ﬁasom, paboTHUKY AEpBOTO
ApeanpuATHs GyAyT B Gojiee BBHIFOABOM MOMOXKCHHH, YeM paGoT-
HHKH BTOPOrO; mpeanmpustHe Gyner’HAMHOrO peHTadesbhee, ero
paboTHUKOB 6YAYyT OTJMYATb H HOOWIPATb, XOTH HX 3acjayra B
3TOM HE TaK yX BEJIHKA — JIyUJTHe Pe3yJbTaThl HPeLONpeLeseHbl
JAYUIIHMH YCJIOBHAMH. 15 TOro 4To6H u36aBUThes OT TAKOHR SBHO
HCCNPABeATHBON U JC30DHCHTHPYIOWIEH OLleHKH, lieaecoobpasna,
YTOOH MpeinpusATHe, HMejollee Gosiee COBCPUICHHYIO TEXHHKY,
TIATHIO 33 ee HCIOJb30BAaHHE TOCYAAapCTBY. ITH OTUHCACHHS,
YPaBHMBAWIIKe NOXOJb MO-DPA3HOMY OCHAINEHHLIX MpeAnpHATHI,
H HOCAT Ha3BAHHE IIPOKATHHIX OLICHOK HJIH PeHTH. B Hacroguiee
BpeMsl OHH HaXOIAT BEHIPAKCHHE B X03pacueTe B BHIC MJATH 34
Qonabl, AupdepeHInpoOBaHNH N/aHa NPHGBLIM H Ap.

3HaueHHe MaTeMaTHIECKOrO MOAX0/4a COCTOMT 31eCh B TOM, 4TO
OH JaCT BO3MOXHOCTb OOBLCKTHBHOTO HAayuYHO OOOCHOBABHOMO
HCUHCIICHHSI pa3Mepa 3THX OLeHOK (u naartexei). [logcHum
NPHHIHAN HCUMC/ICHHS 3THX OLICHOK H HMX B3aHMOCBSI3b ¢ LlEHAME
npoaykuud. Ilpn noJo6GHOM MOAXOZE CCTECTBEHHO CUHTATh, YTO
HeHa eAMHHUIBI MPOAYKTA, ONpejlenseMasd NOJMHBIMH 3aTpaTtami,
COCTOHT H3 TPeX 4aCTed: U3 3aTPaT HA MaTepHaJbl, 3aTpaT Ha pa-
60Ty NpeANpHATHSA, OTHECEHHBIX K CIHMHHIlC NPOLYKTA, H YHETOTQ
J0XOJla NPeANPUATHSA, TAKXKE OTHECCHHOrO K eAMHMIE MPOAyKTa.
HMeHHO npu TakKoH CTPYKType LieHbl H NMpPaBH/BLHO HCUYHCJICHHOR
HOpMC [0XOZAa OKa3biBaeTCs, YTO 1Ll€HA H3AeJHS OXHA H T4 Xe
Ha BCCX APEANPHATHAX, HA KOTOPHIX MAHHOC H3ACJUE LEaeC000-
Pa3HO H3TOTaBJUBATD.

BBenem eme wHeckonbko oGosHauenufl, Ilyerb A; — nena
j-ro nponykra; C; — MaTepHasbHbIe 3aTPaThl B py6asiX HA BHIMYCK
eAUHHIbI [-TO MPOAYKTA; Vi — pacXox NpeAnpHATHS HA (BYHKIHO-
HHDOBaHHE B TEUEHHE €JMHHLbI BpeMeHH; P; — YHCThIH LOXOX
npeanpuAtHs, Toraa, ecau neHbl HAasHAYeHBL HCXOAR H3 COOQTHO-

L CHHUS ]
4ijAj=a;Ci-+ Vi+ Py ©)

TO Ha i-M NPCANPHATHH 3aTPAThl HA NPOU3BOJACTBO j-TO NPOAYKs
Ta okynawTca. Hanporus, eciin 66 B (0) BMecTo = Obla 3HAK>,
TO BBINYCK j-TO DPOJAYKTa HA i-M NPEANPUATHH Obisi Gbl CBEePXpeH-,
Ta0e/MbHbIM, 4 €CJH 3HaK ‘<, TO HEJIOCTATOYHO PCHTA(CIbHBIM.
}{éprﬂHO, Onupasich Ha H3JIOXKCHHBIH BHILE aHa/AHM3 347aud, Ha
OCHOBE ONTHMA&JIbHOTQ NJ1aHA H ero OLEHOK NCKa3aTh, UTO HMEIOT-
Csl MMEHHO TaKHe B3aHMHO COIJIaCOBaHHbIE HOPMBI 10X0/1a H ILeHBI,
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TNpH KOTOPBI VISt BCEX PeajibHO MPOU3BOAHMbBIX BHAOB MPOAYKLHH
BbINOAHACTCANCOOTHOWeHHe (0) H nuKakKHe Gosee peHTaGesb-
Hole BO3MOXKHOCQH He ynyuleHn. HHuaue rosopsi, onTuMasbHBIR

Aa — OTAa4H NpeANpHANIA rocyAapcTBy (MpOKaTHas OLeEHKa) —
H NOJKeH ObITb NPHUHAT Ra OCHOBY NPH HCYHCJIEHHH IJIaThl 32
$oHIbI, N71aHOBOA PeHTAGEeN{HOCTH U APYrHX SKOHOMHUYECKHX 1O
KasaTeJled, g

IlousiTHO, uTO B Hamlell CTpRHe MpoKaTHas OLEHKa apeanpus-
Tdsi (PeHTa) MMeeT COBEPUIEHHO® HHOE 3HAuYeHHe, yeM npulHIIb,
LOXOA W peHTa B YCJHOBHAX KaDWTAJUCTHYECKOTO X03dilcTBa.
TaM — 3T0 HeTpYZOBOH H0XOZ, KORT%D 1l H3BJIEKaeTcsd Ha OCHOBE
YaCTHOM COGCTBEHHOCTH Ha CPeACTBAa BpOM3BOACTBA. B ycoBusax
COUHA/IICTHYECKOTO  XO35ACTBA -—3TO CPEACTBO  OO'beKTHBHOM
OLESHKH BO3MOXKHOCTEH MNpPEeANpHUATHH, CPEACTBO SKOHOMUUECKOro
YPaBHEHHA NPOAYKTOB TPYAd, NPOM3BOJHMHX B Pa3/HyHHX YCJIO-
BUAX, NYTh AJA AOCTHXKeHHs HanGosee 3¢(HEeKTHBHOTO HCIOAb30-
BaHHs CPEACTB NPOU3BOACTBA, HX HaWJyulllell OTAaul,

B sakmouenue 3T0ro naparpada npuBegeM NpocTOfl  gHCJOBOM mpuMep,
Tpu npeanpuaTHa XapaKTepusyioTes CASKYIOUIHMH MPOH3BOACTBEHHO-9KONO~
MUYeCKHMH JaHHBIMH;

Ta6anuya 8
nroi‘;’;:’;:‘ Cebecrou- :23;’:}1::‘::' Moanan cebe-
TeapocTp, | Mecfute | MOCTH HOIO- xenue, crc;mgcg:n.
Tpeanpu. B ITyKax SaTpaTH B py6.
N (6e3 marte-
arue praron)
Hsge- | Hage-| B PYG | Haxe- | Uspe-| Hsre- | Haxe- | Usae- | Manee
ave [ |ame I/ ave [lave []) nue I |awe [I | aue [ | ame If
A 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 nepBuix cronbuax raGmmub ykasana BO3MOwEas TIPOU3BOAHTENLHOCTD
NPEANPHRTHSA, eCAH HA HEM GyNeT NOCTABJEGHO NPOH3BOACTBO JHGO nepBoro,
qi60 BTOpOro mafenns. Jlasee yKasambl 3arpaThi Ha pabory xaxaoro upen-
TIpHATHA, KOTOpbie HE 3ABHCAT OT BHAA HsAeaui. HywHo nonyunts onmmakosoe
UHCIO NepBbIX H BTOPLIX u3feauit. TpefyerTcsi cOCTaBHTL ONTHMAMBHBIY MJaH
3arpyskH NPeLUPHATHH, T. €. YKa3aTb LA KAWAOTO M3 HHX, CKOJBKO MecsSueB B
TOLy Kamloe NpelNPHATHe BBITYCKAET MepBOEe H3/E/IME M CKOJIBKO BTOPOE,

DT0 3alla4a PACCMOTPEHHOFrO BHIA, HO B NAHHOM clyuae, KOrja Bcero Apa
H3]e/I1s1, COBCEM JIETKO ¢OOGpA3HTh, KAK COCTABATH ONTHMAJbHBIA MIAH. TAK Kak
Ha MpelnpHATHH A BMECTO OZHOTO BTOPOTO H3JGAHS MOXHO HAIOTOBHTE ABa
HCPBLIX, 4 HA OPEANpHATHAX 5 n B cOOTBeTCTBEHHO MOATOPa M OXHO nepeoe
H3Jlesive, TO MepBoe H3ledHe LesecooGpasHee Beero NMPOH3BOAHTL Ha npexnpus-
THH A, BTOpOe Hslenue — Ha npeAnpudTHr B, a BpeMs paSoTw npeanpustas B
PASACTHTD MERAY STHMH H3fenuAMH. OTCIOAA ACHO TaKMe, 4TO OUEHKH A5
USTOTOBAEHUR H3ARNHH B ONTHMANLHOM IIAHE OTHOCATCA Kak 2:3, dToT onTi-
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MaAbBHLHT BAaR A28 B 7a6a. U, a npuseAerubdl B Rell pacueT YACTOR NPOLYKHHN
no oueAkaM 0GOCHOBBIBAET €rQ ONTHMANLHOCTh,

B ontHMasbHOM IUIaHE HAa KA3KAOM NPEANPUATHH TIPOHABOASTCS H3AENuS,
KOTophie Ans nero Gojgee Burofrs. COOTBETCTBYIOLIHE ONTHMANbHOMY MNNAHY
QUEHKH MeCStUHOA NPORVKIMNHE B TaGuANe NOAYECPKHYTHL,

TlpeAnonoxuM, YTO YCTAaHOBJCHHAS ONTOBAE HEHA KOMILIEKTA Hafeaudl
{nepeoro nawc Broporo) papna 40 py6., a saTpaTH MaTePHaJN0B Ha OAKO H3fe«
JUe PABHBl COOTBETCTBEHHO © M 4 pyD. Torma Lend M3rOTOBJCHHSA KOMNJEXTa
AoNxHa GeTL ApHHATA paBHOR 40—6—4=30 py6. [TockoNtKy OuEHKH H3TOTOB-
JeHAA DEPBOTC # BTOPOrc H3ARNEA OTHOCATCA Kak 2.:3, TO HEeHW H3rOTOBJCHHA
K2 0TO H3JeAHY NOJKHE pasHaTbed 12 B 18 py6. Teneph MOMKHO ONpeRenHTh
fleHy KaXKJIOTo H3AZeNisl, TaKk KaK OHa CKAaXblBaeTcs M3 MaTepHalblilX 3aTpat
H 3aTpaT N0 H3rOTOBJACcHMIO, T, e A, =6-+12=18 py6., A»=4+18=22 py6.

Tadauna 9

TOnoB. TPOHEBO A= Mecnusas ynCTRS NPOAYKLUNY
Pzbora npeinpustan, | crpen, HPOrPaMMH, 1O yCAOBHIM ouexnam (2:3),
B Mecauax {TLIC. WOT.) VCAOBH. €1,
Hpeanpn~
THE

Hazenve I |Vanennme 11} Wsnenue I |Manemme 17| Manesue 1 Vizzeane I1

12 —_— 48 —_— 8000 €000

6 6 36 24 12000 12000

—_— 12 —_ 60 10000 15000

Ecan yuectn, 4TO IeHa H3rOTOBJEHHS KaxIOrO H3NeNHS ONPEAEAseTcs 3as
TpPaTuMi HO H3TOTOBJEHWIO H 3allIaHHPOBAHHBIM JOXOEaM € OAHOTO H3AEJHS,
TO AOXOA KaKAOTO HpeAnpHATHA Ge3 TpyAa MoxeT OuWrth paccuirtad (CM.
T26a. 10).

Wrak, uucthifi noxox npeanpuatufi cocrasaser P1=4000 p (ans nepeoro
npennpharan), Po=1200 p (Anm sropore npeampustus) n P3=53000 p (aas
rpervero npeanpasitus). Hanpumep, ans npenupusitis A uHCTHIH AOXORL

P;=4000 - 18—4000 - 11—4000 - 6=4000 py6. B mecsau .

HMenno Ha oCHOBE 3THX HOPMAaTHBOB JOXOAA NpH PaMUOHANBHOM HCIOJb30Ba~
HMH IPeANpPHATHHE H pallHOHAJBHHIX LeHax (cBeACHHHX B Taba 10) uenecoob-
pasHO CTPOHTb 2KOHOMHYeCKHe NoxasaTenn paGorn npeanpuarufl, Anddepeniu~
poBaHHYIO NJaty 3a GonAH, IJaH NpHOLIM U T. A, B 3TOM ciyyae, Kax Mbl BH-
IHM, COOTBETCTBYIOLLHE OHTHMAABHOMY RJaHY PEHICHHUS BHITOAHH IIPEANPHATH-
M, YBA3BIBAIOTCSl ¢ XO3pACHETOM, HePallMOHAILHEE Xe HeBHTOAHH. Ha ochope
3THX NOKaszaTeaeil MOryT NPHHHMATLCS NPaBUALHEE ONepaTHBHLIE PEUICHHs NPH
ACYBJICHAH HOBHIX BO3MOIKHOCTEN, He IPeJyCMoTpeHHHIX mjaHoM, lanpumep,
0GHADYMEHA BO3MOMKHOCTL AONOJHHTEABHOIO BLHITYCKA BTOPBIX H3xein# na
ppeaAnpuaATAR B 3a cuer HCNOJBL30BAHMS MEHee NPOM3BOLHTEIbHHK CTAHKOB HAH
HpuMenedus cnocoba ¢ satpaTamu 12 py6. Bmecto 8 py6. Ha H3rOTOBJACHHE OA<

I Cwpien 31HX Beayuud (BOpPMa A0XOAa) COCTOHT B TOM, 4TO 3TO TOT BRAaX
B OOl AOXOJ, KOTOpbit MoMeT OiTh MOJAYUYEH OT JaHHOIO NPERANPHATHS 3a&
oanH Mmecan (T. €., €CJAH UpeanpusaTHe Gyner paboTaTh JMUIAHR Mecsn, Mbl 10-
Ay4HM 3Ty cyMMy). Mnaue rosops, eciu Obi MOIIH NpeATIpHsiTHE A NOJYUHTD
AAS HCNOJIb3OBAHHS JONOAHYUTENBHO Ha OAUH Mecall (B3fThb HA NPOKAT), TO Haul
KOMIIJIEKC MOP 6Bl 1aTh AONOJHMTENbHBIR A0X0% B 4000 py6, Orciofa caeiyer ¥
YIOMHBABUIMACS BLllle TEDMUH NPOKATHASA OlEHKA,
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TaGanma 10

3arpatel Ha CAHEHNY udieaus, B py6,
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E o lersl . |6 |55 |2E1E | B | 458
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5 |8 | &2 |EZet Ee | Ee | 52 |8%o ] 82 | B2 s5
E_J=RR | =8 |85 |98 | =2 | 22 |Sex | S8 | 2% | £5
A 44000] 4000] 11 1 6 18 22 2 4 28
E 60000} 12000] 10 2 N 6 18 15 3 4 22
B 40000] 50000 8 10 6 24 8 10 4 22

HOFO H3JACJH4. ﬂCHO, HTO HCHOJIB3OBAHHE FTHX BO3MOXHOCTEH neﬂecooﬁpa*sﬂo,
TaK KaKk 3Td 3aTpaThl Bee ke HUXe 18 py6. — paccuuTaHHON LeBb Ha HSrOTOR-
BCHUE, H 34 CUET STOTO MOXer ObiTb HOBHIIDEH BHINYCK ofiwefi HPOAYKIHA M
YBEARAeHn OXOA KoMNACKca Npeanprarwii. Ecsm 68 MB HCXONHIN H3 MOKazaTe-
2 ceGeCTOUMOCTH, TO 3T0 MepONpHATHE BPHILAGCH Gbl OTBEDTHYTH. .

TloMumo u3noxennosi Mozenn pacnpeéfenenis NpOrpaMMel,
BOSMOXKHSE M DasfniHbple NPYrHe, YUHTHIBAIONMHE HHbIE yCJIOBHS
EAH NOTIOAHATENbHEE (GAKTODH H YCAOKHAOWNE 06CTOATONLCTRA.,
Hanpumep, ecan norpeGubil o6bem HBPOAYKUHH 3aJZlaH M TOJAHOM
3aTPy3KH BCero 0GopyroBanua (OTKpHITas 3ajava) He Tpebyercs,
T0 nIpoGJIeMa COCTOMT B paclipeAe/]eHHA TPOTPaMMEL, IPH KOTOPOR
noTpeGHas NPOAYKUHA TNOMYy4aJdach G6bi © HAHMEHbLIHMH 3artpa-
T2MH. '

W 1751 3THX IPYriX NOCTaHOBOK, U A5 6osee CHOKHLIX MOJe-
neH 3a/1a9a TaxiKe OGBIUHO PElIAeTCH MeTORAMH JHHEeHHOTO {Bnpo-
€M, HHOTa H HeAHHeHHOTO) HPOTPaMMHPOBAHHA W, HapSLy c
WJAHOM, Ha OCHOBE CBA3AHHLIX C HHM OLEHOK, CTPOHTCS CHCTeMa
JKOHOMHYECKHX TIOKa3zaTesied ¥ Xo3pacueTa, COrA&COBAHHAA C
ITHM NIaHOM. KOHeyHo, 5TOT MaTeMaTHKO-3KOHOMHYECKHA aHasiH3
CTPOHTCA HE CTAHAAPTHO, a TpeGyeT TBOPYECKOro 1101X0/4.

Mbi npuBenn skoHOMHYECKR aHAMM3 MOZenH C NPOCTeRIHMH
YCAOBHSIMH, ONHAKO KAYECTBEHHA® CTOPOHA BHIBOLOB OCTAeTCH
CNPaBeNTHBOH H AJs Gofiee C/IOKHBIX 3aAau, B KauecTBe 0HOrO
J13 MHOTHX NPHMEPOB NPAKTHYECKOTO NPHMEHEHHS TaKHX Mojenel
}MOXHO yNOMAHYTL npoBeleHHbIH MucTHTYTOM Maremathkn CO
7+H CCCP cOBMeCTHO ¢ MeTalypriyeckHyMH uHerHTyTamMu u Co-
JC3TNaBMETANIOM pacyeT DALHOHAJLHON 3arpy3KH NPOKATHHX
cranoB CCCP — pa3smelnenns 3aKa30B Ha TpyGbl, MeKHE 1 cpen-
HUH COPTAMEHT H JIpyrHe BHAM TIpOKaTa. Oxkazasnock, yro npu
NMeloIeMEes celtuac 060pyAOBaHHH TOJIBLKO 33 CYET NPABHALHOrO
PACTIDELIC/ICHHA 34Ka30B MOXKHO NOJAYYHTL IPOKATa Ha 5—6%
6oabile O KaXkI0H H3 PaCCMOTPEHHBIX TPYNN, NPH 3TOM 06beM
FIEPEBO30K TaKXke He yBequyHBaercs. HecMorps na Goabwmue pas-
Mepbl 3aJaYH (ThICAYH OrPAHHUEHEN H AECATKH MUJIIHOHOB CIO-
co6oB), 61arofaps CleuHaTbHLIM NpHEMam DAacyer BHIIIOJHAETCA
328 HECKOJIbKO 4aCOB MAIIHHHOrO BJeMeHH,



§ 4. Mopenn pasmeuieHHa CeNbCKOXO3RMCTBEHHOrO NPOM3BOACTBA

CenbCKOX03aHCTBEHHOE TTPOH3BOCTBO SIBJSIETCS OJHOM H3 HaH-
Gosee NJAOLOTBOPHbIX H TePCNeKTHBHbIX o6jacTeil NpUMEHEHUs
ONTHMAJbHOTO H, B YaCTHOCTH, JHHEHHOTO IpPOrpPaMMHpOBAHHS.
IimMeHHO B 5TOH 06JacTH MaTeMaTHYeCKHe MeTOAbi MOTyT B CpaB-
HHTEIbHO KODOTKHH CPOK 1aTh OueHb (O/IbIIOH sthdekr. O6DbAC-
HAETCS 5TO TpexIe BCero ropasfio Gosibieli N0 CPABHEHHIO C
T POMBILIIEHHOCTBIO OHOPOLXHOCTLIO CebCKOX03HCTBEHHBIX TIPen-
NpUATHH H CaMHX TIPOIeCCOB CeJbCKOX03AHCTBEHHOTO NPOH3BOA-
cTBa. 3/ech HMeeTcs CPaBHHTeNbHO OrpaHHYeHHOe YHCJIO BHIOB
TNPOAYKILHH, PA3/MHYHBIX CPELCTB NPOH3BOACTBA, TEXHOJIOIHIECKHX
npoueccoB H T. 1. B To :Ke BpeMs, peilleHHe 3a1aiH CeJbCKOX035H-
CTBEHHOTO TVIAHHPOBAHHS 3aYaCTyio CJOXKHee, YeM peileHue 3a-
Jlay, BO3HHKAIOIIHX B TNPOMBIIJIEHHOCTH, TaK Kak NPHXOAHTCH
YUHTHIBATh Pa3fHuHble NTPHPOAHbIE YCTOBHA, KaJeHlapHbie CPOKH,
cToXacTHUecKHH (cayuaiiHblli) XapaKTep HEKOTODbIX BETHUHH (na-
npHMep, KONHUECTBO BJAarH, BbillaBlleH Ha noysy). Kak 310 HH
napajoKcaabHO, HO HMEHHO H3-32 3THX OCJTOKHAIOUHX (haKkTopoB
MOKHO OXHIATbL 3HAYHTEJLHOTO NPEHMYIECTBA MaTEeMaTHUECKHX
ONTHMaJbHbIX pellleHHH N0 CPaBHEHHIO C TeMH, KOTOpbie AaioT
NpaKTAKAa H onbiT. [leACTBHTENbHO, €CJH 6bl 5TH 3ajaud OwJu
IPOCTBIMH, TO GJarofapsi MHOTOJETHEMY ONbITY OHH 6bi, BepoAT-
10, cefiyac yKe pewasHch ONTHMAJbHO HJH TNOYTH ONTHMAJLHO.

PaccMOTPHM NpOCTefilllylo MOLenb pa3MeuleHus CeIbCKOXO-
aaficTBEHHOTO TIPOH3BOAcTBA. HMIMeercss m BHIOB 3eMeJbHbIX yia-
CTKOB, KaueCTBEHHO OTJIHYAIOUIHXCA ApYyr OT Apyra. XoszaficTBO
NAQHHPYeT BO3LeJbIBAHHE N BHAOB KyJbTyp, NpHYEM TOJYydeHHasd
NPOAYKUUS JOMKHA HAXOQHTbCA B COOTHOLICHHH Ll
TpeanosaratoTcs H3BECTHBIMH YHCAA Qij (ypoxKaliHOCTb) — YHCJTIO
LLeHTHEPOB TPOAYKUHH j-ff KyJbTYypbi, KOTOPOE MOXKHO NOIYUHTb C
i-ro vyacTka. Tpebyercsi ONpelelHTb, KaKyio HacTb Kaxk10ro
yyacTKa NOJ KaKylo KyAbTypy HYXKHO OTBECTH, yTo6bl MOJYYHTD
MaKCHMaJbHOE UHCJAO AacCOPTHMEHTHBIX HaG0poB TPOAYKIHH.
O603Hayas yepes X;; JAOJI0 {-r0 yyacika, OTBOLHMYIO TIOJ j-o
KyJbTYpY, IDHXOJHM K CJeLylolieH 3anaie. Hafity BeanuHHb X;j
M3 YCJIOBHA:

1. x”>0 (ROAS yUACTKA He MOXeT GHTb OTPUIATENbHON);

n o .
2. X xiy <1 (cyMme nonef i-ro yuacTka, OTBOAMMBIX TOJL pazndd-
. J_IX;J <! jple kyabTypH, He MPEBOCXOANT eAHHALB);

m
__ (o6bmeM mpoaykumn k- KYALTYPH, HOydeHHoi
3. yk_—gl QirXik pa Bcex yuyacTkax);

.Y
Z:mlﬂ—l—- (4HCA0 ACCOPTHMEHTHHX HaGopOoB IPOAYKTOB);
J j

Z — pocTHraeT MakcHMyMa.



Hertpynno 3ameTuTh, 4TO MBI NPHILAH B TOYHOCTH K TOH e
CaMofl MOJIeJH, YTO H B 3aJlade O BbiOpe NPOH3BOCTREHAON upo-
rpaMMbl, 3[eChb CHOBA NPOSIBH/IAch 3aMeuaTeAbHas 0COfeHBoCTh
MaTeMaTHKH, C KOTOPOfl Mbi yXKe HEOJHOKPATHO CTANKHBAAHCH,—
OlHA H Ta K€ MaTeMaTHYECKas MOJedb ONHCHIBACT COBEPIIEHHO
pasJnyHbie ABJACHHS,

B xauecTBe NoJe3HOro ynpaKHeHH MOXKHO NOPEKAMEHOBATh
YATATENIO «NEPEBECTH Ha CEJAbCKOXO3SAHCTBEHHBLIH A3bLIKS HAMO-
CTPAaTHEHbIH NpUMep u3 Npeabiaymiero naparpada, CoOXpaHus Ble
YHC/IOBbie JaHHbie, OTJIHYHA 31eCh HMEIOTCH TOJbKO B BAUMEHOBA-
HHH (pa3MepHOCTAX) BEJHYHH.

Eciu paccmaTpuBaTh 3ajauy pasMemmeHHS CelbCKOXO3RHCT-
BEHHOTO TPOH3BOACTBA GoJjlee MOJHO, YUHTHBAs ypoKafiHOCTL B
TEUEHHE DANA JeT, BAHAHHe CeBOOGOPOTOB, BO3MOXKHOCTH HCKYe-
CTBEHHOTO OpOLEHHSI OTAENbHBLIX YYacCTKOB H T. I, TO COOTBET-
CTBYIOIIHE MaTeMaTHYECKHEe MOAeJH OyLyT 60Jiee CAQKHbIMH.
Hayualoresr u Gosiee noanbie Mojenn, Tie pasauyHbie oTpacay
CeJIbCKOXO035ICTBENHOTO  NPOH3BOACTBA — PACTEHHEBOACTHD, KH-
BOTHOBOACTBO, TeXHHUECKHE KyJNbTYpH — DPACCMATPUBAIOTCH B
KoMitexce. Bee oHH ocTaiores, Kak MpaBRIO, B paMKax JuHeil-
HOTO NPOTPAMMHPOBAHHA. DTH MONENH TIPHMEHHMAl B PAITHUHLIX
Macmtabax — or OpHrajgbl H X03siicTBa 10 063aCTH, pecnybIHKH
H BCEH CTpaHBbl.

B KauecTBe NpaKTHYECKOTO NPUMEHEHHS MATEMAaTHUCCKHX Me-
TONOB B T/IAHHPOBAHHM CeNbCKOXO3SNCTBEHHOTO WPOH3BOICTBA
YKaxeM pacueThi, NpoBefcHHble 1A coBX030B «CeMemoBoa» H
«buficknit» ANTaficKOTO Kpas € yYaCTHeM MATEMaTHKO-5KOHOMMU-
yeckoro otnena HMHcruryra matematukn CO AH CCCP. B pe-
3y/bTaTe 3THX pacueToB ObiTH HaHJeHbl INIAHbI PA3MEMeRHS cedb-
CKOXO3AHCTBEHHBIX KYJbTYP, a Takxe paspaboTaHb Haubogee
BLITOJIHbI€ BH/bI CTICLHANH3AUNH /I KaXKA0To xo3sfictea, [1poso-
AHJIHCH TAKXKE pacyeThi PALHOHANBLHOTO PA3MELIEHHS CelbCKOXO-
3sIHCTBEHHOTO NPOK3BOACTBA 1O 30HaM Hosocubupexoil 1 OmcKoil
obaacreft,

Pasymeercs, BO3MOXHO 1 fanbHefimiee npuGauXKeHne MOmLeny
K JeHCTBHTEALHOCTH, HaNPHMep YueT NOTOAHHX (aKTOPOB, BO3-
MOXKHOTO CIPOCA HA CeIbCKOXO3AMCTBEHHYIO HPOLYKURIO H Ap.
B atoM cayuae Momenns mepecraer GuiTh JHHEHHOAPOTPAMMHOi, H
/L €€ HCCel0BaHHs TPebyeTcs HOBbII MaTeMaTHYyeckHil amma-
pat. Mbl KocneMca 3TOTo Bolpoca B caeayiouiedl raase.

Heckoubko ¢10B 06 3XKOHOMHUECKOM CMbLIC/IE OLEHOK AJA 3a71a-
YH O pa3MellCHHH CeNbCKOX03HCTBEHROTO APOH3BOACTBA. [10106-
HO HPOKAaTHHIM OlleHKAaM NPEANPHATHH B ApeabiAylleM Haparpa-
e, 31ecb MOAYHAIOTCA OUEHKH PA3JHYHBIX YUACTKOB 3eMJIH,
NO3BOJAICIIHE COU3MEPATh M COROCTABJATH 3aTPATHI, BO3HHKAIO-
UlHe TpH NPOH3BOACTBE OJHOH H TOf Ke NPOAYKUHMH Ha 3eM/AX
pasHoro xavectsa. Ha 6aze 3THX OUeHOK MOXKeT ObiTh 060CHOBAH~
HO HCUMC/ACHA PCHTA HA 3EMJAI0 PA3IUUHLIX 10 KAYEeCTBY Y4acTKOB.
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Ona HMeeT B BONpOCaX IJJaHHPOBaHHA CeNbCKOX03SNCTBEHHOTO
fpOH3BOACTBA He MeHbliee 3HAUCHHE, yeM olleHKa NPOH3BOJACTBEH-
HbIXx QoHAOB B NP OMBIIIJIEHHOCTH. YUeT peHThl 3a 3eMJII0 B LleHe
NPOLYKIHH TO3BOJSET NpeXae BCEro 5KOHOMHYECKH YDaBHATb
yCJIOBHS NPOH3BOACTBA LA pa3MHYHBIX PailOHOB. JLeficTBHTEJBHO,
TOJBKO peHTHble OTUHCJEHHS MOTyT NO3BOJHTh MOJYYHTH paBHYIO
OleHKY pe3yJbTaToB IIpH paBHOM TDPYAE B xo3gficTBaX, pacnono-
sxennnix Ha CesepHom KaBkaze H B Komu ACCP. Penra He
TONbKO HA 3€MJII0, HO H Ha Jieca, OXOTHHUBH yrOLbd, pbiGHbIE BOKO=
eMbl W T. I CTHMYJHpYeT palHoHaJbHOE NCNOJb30BaHHE 3THX
npupoiHbIX Oorarcrs, CJAyXKHT 3KOHOMUUECKHM pHUaroM, npei-
oTBpaIlalOHM Gecxo3aificTBeHHOE K HHM OTHOUICHHE. B camom
fese, CTaHeT JIH KOJX03 HiH COBXO3 JlonycXaTh 3aH/HBaHHE puib-
HOTO BOLOEMA, €CJIH OH IJATHT 3a Hero peHTy?

Mpbi paccMaTpHBAJH 3ajauy pasMelleHH: Ha ypOBHe OTAeb:
Horo Xossiictea. Eute GoMbLIHH s exT OHa MOKeT 1aTb B NpH-
MeHeHHH K uesnoil o0acTH HIH JaKe pecnyGarke. B mocieiHeM
cayuae B pe3yJpTaTe pellenH: noaydyaercs He TOJMBKO mesiecoob-
pa3Hblil NJIaH pa3MelLleHts, HO H JaHHble [J5 TaKoro ycraHoBJe-
uus qudpdepeHHallii UEH H nnaTexed, 4To0b B KAXKJ0M palione
HanGoJee palHOHaJbHBIE /s NoceBa KyJAbTyphl OKa3blBaJHCH H
HanGo/ee BHIFOAHBIMH. Y4eT TNPHPOAHDIX yCJIOBHAL H BBeJeHHE
peHThl B 3KOHOMHYECKOll OleHKe CeNbCKOX03AHCTBEHHOTO NIPOH3-
BOJICTBA SBJAIOTCS OOUlenpH3HaHHBIMH. Ee ocHoBHBIC NMOJOXKEHHH
faHbl B TEODHH DEHTH K. Mapxca. Taxum oGpasoM, oNTHMAa/1bHOE
IIporpaMMHpOBaHHE JaeT CPeACTBO HCUMCJIeHHsl PEHTHl B CJ0KHBIX
YCJIOBHAX COBPEMEHHOro CenbCKOX03s1ICTBEHHOrO NPOH3BOACTEA M
TeM CaMbiM objeriaer BO3MOXKHOCTb €€ 3P eKTHBHOTO HCNOMb3A~
pAHHS B NJIAHHPOBAHHH H Xo3pacuere.

He MeHblliee 3HaUeHHe, UeM 3eMebHas PerTa, HMeeT gropHafs
peHTa Ha MHHepajbHOE coipbe (pyna, HeQTD, ras).

§ 5. OnpepenenWe Haunyuwero coCTana CMEcCH

VcropnueckH OHOA H3 NepBhIX 3ajay, pelieHHbIX METONaMH
JHHeHHOrO NPOrPAMMHPOBAHHS, SIBHIACH 3ajaua o Bbibope AHETH.
OnHako, npexje 4eM ToBODHTb O pesy/ibTaTax pelleHHs, nmoct-
pOHM, Kak 0GBIUHO, COOTBETCTBYIOILYIO MaTeMaTHUECKYIO MOJedb.

TTycTh HaM H3BECTHO COLEPIKAHHE Heo6XOMHMBIX [JI5 UETOBEKE
[HTaTeJbHBIX BEIIeCTB B PasJHiHBIX nponykrax. EciH H3BECTHA
lieHa eIHHHIBl Ka)poro MNpOAYKIa, TO, eCTECTBEHHO, BO3HHKAET
sajaua: BbIOpaTh pamHoH — HaGop NHLIEBbIX npoLyKTOB — TakK,
4TOGH KaMAoe H3 MHTaTeNbHbIX BELLECTB coepxKaaoch B HEM B
HeoBXOMHMOM KOMHUecTBe, 00ecnedHBaloLleM HOpMaJbHYI0 KH3-
HejesiTenbHOCTD, H, KPOME TOr0, 4106l 3aTPaThi Ha 3TOT pauHoA
6blTH MHHHMaABHBIMH. :

Boepem ycaopibple 0003HaueHHs: :

M — YUCAO Pad/iHYHBIX HeOOXOAUMBIX NaTaTeJbHDIX BelleCTBg
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fl — YHCJO MWINEBLIX NPONYKTOB; :

@iy — KOJHYECTBO €IHHHIL i-FO AXTATEIbHOTO BeuiecTBa, cofep=
JKauleecs B elMBUIE R-ro BALA NPOAYKTa;

b; — cyTouHas NOTPeGHOCTD B £-M NHTATENTLHOM BEH{ECTBE;

C;, — CTOMMOCTb €IMHHIIEl R-r0 BHI3 NPOAYKTA;

Xy = KOJMYECTBO eAMHMI R-TO BHIa NPOLYKTa, acno.nbayemoe
B paluoHe H Nojjexailee onpejeaeHHIO.

ITnanoM sBAsETCA COBOKYIHOCTbL BEAHUHH Xy, X2, wvy Xn, KOTO<
phle JOMKHBI YAOBJETBOPATL CJAEAYIOIIHM YCJIOBHAM:

L x>0 x>0...,x,>0

{KOnHYecTBO KaKOro-HUGYIb NPOAYKTA, COAEPIKALLETOCH B Pa-
1LHOHE, He MOXeT GblTb OTPHLATEJNLHLIM);

n
2. 2 a;jxj/\/bi, i=1,2 ....m
j:l .

{ofl1ee KOJMHYECTBO (-TO MUTATEeJbHOTO BellleCTBAa B AaHHOM pa-
nHOHe He HHXKe 3ajaHHOro b;).

Lenepas dbyHKuMA 3ajaud COBNajaeT ¢ 3aTpaTaMu Ha pean-
3aLHI0 TVIaHa H eCTh

S (x)= gl Cix;e

Kak yxe Obiji0 cKazaHo- Bbllle, HMEHHO 3Ta 3anava Oblia pe-
meHa Bnepebie B CIIA cumniekc-MeToqoM JNHHEAHOrO NMporpam-
MHpOBaHuA. B ucnoab3opapmelica MonenH TpeGoBanoch H3 77 Bu-
JOB THIUH COCTaBUThb TaKOH pauHoH, 4yTo0bl NPH MHHHMAJbHOH
CTOHMOCTH OH BCe Ke YIOBJIETBOPAJ NOTPeGHOCTH B EBATH Heol-
XOIMMBIX AJIS1 JKM3HH NHTaTeNbHBIX BemlecTBax. OnrumaJgbHas
JHeTa, KaK BBIICHUJIOCH, COCTOfMA JIHINL H3 AEBATH CJAELYIOHIHX
NPOAYKTOB: MYKH, KYKYPY3bl, CIYIleHHOTO MOJIOKAa, PACTHTEIBHOTO
MacJaa, caja, ropsiKbell NeueHH, Kanycrbl, Kaprodens u wnuHara.
Pasymeercs, Takoil pauHoH, XOTd H TNOJNEePXKHBaeT KH3Hb, Bce
Ke MoxeT GbITb PeKOMeHJI0BaH TOJbKO KaK OUeHb CypoBas Mepa
HakazaHuda. Jas Toro uro6bl H36aBHTLCH OT HELOCTATKOB 3TOTO
pai{oHa, B MOJelb ClelyeT BBeCTH fo06aBouHbie TPeGOBaHHsA, Bbl-
NoJIHeHHEe KOTOPbIX noTpebyeT 3aBefoMO (OJbINEro, YyeM AEBATH,
yHCcaa NPOLYKTOB,

Ecau MoXKHO cornamarthcsl UIH He COramaTthCsl ¢ Uenecool-
Pa3HOCTbIO HCNOJb30BAaHHA JIMHERHOrO NPOTPaMMHPOBAHHA NpH
pacyere paliOHa YelOBeKa, TO yxkKe cefuac MOMKHO YKa3aTb CH-
“TYauHH, Koria s1a ue’decooGpasHocTb GeccrniopHa. IlpuBenem 1pH
NpHMepa, B KOTOPHIX 3KOHOMWYHOCTH TIPH COCTABJIEHHH CMeECH
0T aeTCs NpeinoyTeHHe Nepei BKycaMH,

Onpenesnenre ONTHMAJbHOTO COCTaBa JKHBOTHOBOIYECKHX KOp-
MOBLIX CMeceft, COCTOAIIHX, KAK NPaBHAO, H3 HeGOJBIIOrO YHCIA
"NPOJYKTOB, MOXKeT O4eHbh XOPOWIO OCYIeCTB/AATLCA METORAMH JIH-
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HeitHoro mporpammupoBanuda.. M He ToJabKO moxer! Depmepnt
CIIA mpuraamaioT 3a GoJplioe BO3HArpakienHe MaTeMaTHKOB
Al COCTAaBJAEHHs DAaLHOHOB M pacuera ceBooGoporos. M He 3
JAI0GBH K MaTeMaTHKE, a HOTOMY, YTO HTHODHPYIOWIHM MaTeMaTH-
gecKHe MeTOIAbl NpH pelileHHH NOAOOHBIX BONPOCOR Yrpoxaer
pasopeHHe — HEBO3MOXKHGCTb BbilepiKaTbh KOHKYPEHIHIO C NEpe-
JLOBbIMI hepMepaMH.

Hpyroit npumep. [l1s HoJydeHns JerHpeBanHOil cTaqH HYKHO
HCIIOMIB30BATH LUMXTY ONpeleJeHHOrs XHMHYeckore cocraBa. Tax
KaK MHOTHe HHTpeJHEeHThbl BecbMa JOPOroCTOSMIH, a 3ajlaia 0ca0xK-
HSIeTCS TeM, UTO B COCTAB UIHXTHI BXOAAT YYyryHBI, JIOM, OTXOIH C
OnpejeeHHbIM [3BECTHBIM COepPKaHHEM STHX NPHCALOK, TO, €C-
TeCTBEHHO, BO3IHHKAeT 3ajfaua O Bblbope cocTaBa UIHXTHL, HMeIO-
Iiell B 3a/laHHBIX KOJHYeCcTBaX HeoOXOJHMbie XHMHUYECKHE Bemle-
CTBa, CTOHMOCTb KOTOpO#H Obiia Gb MHHHManbiod. Maremarnye-
cKasl MOJeJb 3TOl 3aJaud Ta XKe, 4To Oblia OTMHCAaHa paHbUIe.

- HakoHen, nocJaefHuii npumep. beHsnHbl pasHbIX cOPTOB MOMY-
waoTCAd MyTeM CMeIIHBaHHs He(TeNpPOAYKTOB, HMEIOLIHX pasaui-
Hble TeXHHYECKHe XapaKTepHCTHKH. 3afaHHbie TIOKA3aTeIH KauecT-
£a GensuHa (OKTaHOBOE YHCJO, CTENeHb OUMCTKH H AD.) MOJLKHbI
BLILEPKHBATLCS BecbMa TOYHO, TAK Kak AAs TOTPeOHTeNs OHH
nrpaioT BaxkHylo poab. OT Toro, KakHe HeTenpolyKTbl IpH
5TOM CMeNIHBAIOTCS, 3aBHCHT peHTabeabHOCTh NPOH3BoAcTBa. Tpe-
GyeTcs MOCTPOHTb TAKOR MJaH CMemHBaHHA He(TenpoLyKTOB, KO-
FOpbiil OGecmeunBas Gbl MaKCHMAJbHYIO peHTabenbHOCTb APOU3-
£OJICTBA, HO3BOJASA B TO ¥Ke BpeMs NoJyyaTh GEH3HHBI 3aJaHHBIX
COpPTOB B HYMKHBIX IPONOPLHAX,

§ 6. O6uwue moaenu NPOWIBOACTBEHHOTO MIAHMPOBAHMA

Panee Mbi paccMOTpeH NPHJIOXKEHHe JHHEHRHOro NporpaMMH-
pOBaHHSi K HEKOTOPHIM YaCTHbLIM JIHHEHHbIM 3KOHOMHYECKUM MO-
aesisim. [IpH 3TOM BBISICHHJIOCH, YTO 33724y NMOHCKA ONTUMaabHOTO
pelleHus B TaKHX MOJEISAX OXBATHIBAIOTCS OGIHed cXxeMOH JuHeH-
HOFO NPOrPaNMHPOBAHIS H HAa OCHOBE €€ MOXKeT GbiTb NPOH3BE/eH
aHaJ®3 3afayd, AaHbl 3P PeKTHBHLE cpelcTBAa HAXOXKACHUA ONTH-
»aJbHOTO PelleHHs, MOMHMO ONTHMAJAbHOrO nAaHa HaiJleHbl O. o.
CLICHKH Pa3/IHYHBIX WHTPEAHEHTOB {IIPOH3BOACTBEHHbIX (PAKTOPOB,
POLYKIHH), KOTOPbie CJyXKaT OCHOBOM 3(QdeKTHBHOIO 3KOHOMH-
4eCcKOro aHaJH3a H cOBepuleHcTBOBaHHs naaHa. OnHpasch Ha
CIIBIT HCCAEAOBAHHA 3THX YACTHHIX 3aJay, Mbl XOTHM AaTb ONHCa-
Hue HeKOTOPHIX OOIHMX cXeM NpHMEeHeHHs ONTHMAJbHOr0 MaTema-
THYECKOTO0 MpOTPaMMHPOBaHHs B NJIaHOBO-3KOHOMHYCCKOM aHa-
JH3e.

[Mpexzae Bcero B NIaHHPOBAHHH CYLECTBEHHO pa3JHYAlOTCA
3alayd TeKyllero H NepCrneKTHBHOro nAaHupoBanHs, B mepsoM
cayyae peub HART O COCTaBJEHHH 1IJ1aHa Ha CpaBHHTE/bHO KpaTKH#
NPOMEXYTOK BpEeMeHH NPU Onpefe/eHtbix, 6oJee HAH MeHee HCH3-
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MEHHBIX YCJOBHAX — HCIOJb3YeMbIX NPOH3BOACTBEHHBLIX Mpomets
cax, pecypcax CpeACTB NPOU3BOACTBA, TPeOOBAHUAX K NPOAYKIHH.
B nepcnekTHBHOM NJTaHHPOBAHHH Peyb HAET O COCTABAEHHH maHa
Ha CPAaBHHTENbHO JAJIHTENbHBIH NMepHOJ BpeMeHH NIPH CYLIECTBEH-
HbIX H3MEHEHHAX KaK B YCJOBHAX, TaK H pecypcax, T. €. TOBOPHTCSA
0 cXeMe paciiHPeHHOTO BOCNPOH3BOACTBA, KOTJa MeHseTcda cama
TNPOH3BOACTBeHHas Gasa 61arofaps MOSBAEHHIO HOBBLIX NPOH3BO/-
CTBEHHBIX (OHAOB H HAYHHAIOT HIPATh PO.Ib JAOJNTOBPEMEHHbIE pe-
uleHHs1 06 uX CO3/aHHH H HCIONb3OBAHHH. B COOTBETCTBHH C 5THM
HeoOXOMMMbl pa3/HYHbIe MOJEJH AJs 3aiay TOTO H APYToro Tula.

Hanee, B camMOM TekyuieM NJIaHHPOBaHHH 3HAYHTENBHO pas-
HHTCA 3ajlaia COCTaBJ/EHHA NJJaHAa BCEro HapOAHOTO XO34fiCTBa,
T. €. 3aMKHYTOH 3KOHOMHYECKOi CHCTeMBI, pacliofaraomleli BceMd
CBOHMH NPOH3BOACTBEHHBIMH PeCypCaMH, ONpefeNsiomell H YAOB~
JIETBOPAILEA NOoTpeGHOCTH ofllecTBa (AHYHbIe H OOLIECTBEH<
Hble), H TJIaHa HeKOTOPOTO OTAEJbHOFO X03AHCTBEHHOrO NMOApa3-
AdesdeHHs (NpeAnpHsaTHA, QUPMbl, KOMOHHaTa, 3SKOHOMHUECKOTO
paiioHa). IKOHOMHKA TAaKOro X03sHCTBA ABJSETCS yXKe He3aMKHy-
TOH, ee QYHKIHOHHPOBaHHE PACCYHTAHO Ha NOJyYeHHe psala HH-
TPEJHEHTOB (Cbipbsl, MaTePHAJOB) M3BHE H Bbiauyy GOabIIOH ya-
CTU NPOAYKUHH TAaKXKe BHEMIHHM NoTpebHTesM,

Hakonen npu Hanuuuu KoMmmjekca X03siiCTB BO3HMKaeT Npo-
6.1eMa B3aHMOCOTJIaCOBAaHHBIX HX AEHCTBHIl AJf AOCTHMCHUSA OI-
TUMAa/bHBIX Pe3y/JAbTAaTOB BCEr0 KOMILJIEKCa.

Hanee Mbl KpaTKO OnuiieM TPH MOAGIH H HAMETHM BO3MOXK-
HOCTH H OCOOCHHOCTH HCNO/b3OBAHHA JIHHEHHONpPOrpaMMHOTO
4Ha/n3a NpH HX HCCJIEeJJOBAHHM H pacyeTe, XOTS HEKOTOpbie BaXK-
Hole npo6JeMbl 3ech ellle HaXOAATSSA B CTaAMH pa3paGoTKH.

3ajlada TeKyWmero NPOH3IBOACTBEHHOrO IJa-
HHpOBaHHA Kak Mbl ycJOBHJIHCh CHayala, 3Ta 3ajaia Oy-
AeT paccMOTpeHa [/ HEKOTOPOro XO3sHCTBEHHOrO NOApa3jee-
Hif, HalpHMep NpPeAnpHaATHA. 3a4aya TEKYIlero NJaHMPOBAHHSA
COCTOHT B TOM, 4TOObI HCXOMsI H3 ONpPeNe]EHHbIX PECypcoB, KOTO-
pLIMH pacnoJaraer npeanpHaTie (obopyaosanue, pabouas cuia,
ChIpbe), C YUeTOM pea/bHbIX YCJOBHH H OTpaHHYeHHH (Ha MocTaB-
Ky CBIpbsl H MaTePHAJIOB H T. 1.}, 3aKa30B H TpeGOBaHHH Ha npo-
AYKIHIO ONpefe]HTb NPOH3BOJACTBEHHYIO NpOrpamMMy u pa3spaGo-
TaTb OPTaHH3aLMIO €€ BLINOJHEHHS, YTOOB OCYLIECTBHTDL €€ C Hau-
JAYUIIHMH pPe3yabTaTaMH.

[Ipu MOCTPOEHHH MaTeMaTHKO-3KOHOMHYECKOH MOfeaH 3TON
3ajayH psajJ BONPOCOB JOMKeH ObiTh AETAJH3HPOBAH M YTOUHEH —
NpeXJe BCEro OCHOBHbIE HHTPENHEHTH (BHAB MaTepuasos, Npo-
AYKIHH, obopyfoBaHHsA, paGoueii CHJIB), NpHUHATAs CTeneHb HX
00be/iHHeHus1 (aTperHPOBaHHsA), HMEIOIHECS Pecypchl H OrpaHH-
YEeHHsl, TeXHOJOTHYECKHE H OPTaHH3allHOHHO BO3MOMHHE MPOH3-
BOJACTBEHHBIE CNOCOOLI, 3aTpauyHBaeMKe H NIOJyyaeMbie HHTPeIHeH-
Thi,— BCe, 4YTO onpejenseT Marpuuy 3ajaud. Caelyer OTMeTHTb
pasnuine MeXZAY pacXollyeMbiMH HHTpeJHeHTaMH (ChIpbe, moJay-
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pabpHKaTh) H HCIOABL3YEMBIMH TOJAbKO JHIIL B TEUeHHME Onpefss
AenHoro speweHu (obopynoBanue, 3eMisi). OueHb BaXHbBIM B+
JifeTcsl 3ajaHie MO KOHEYHOH MPOAYKHHY, KOTOPOE MO HEKOTOPbIM
BH1aM MOXeT ObIThb TOYHO 3a@WKCHPOBAHO, O APYFHM — 3a[aH0
B ONpefeseiHblX NIpesiesax, HO TPeThbEM — CBH3aHO ¢ TpeGoBamu-
€M KOMIJIEKTHOCTH, N0 HEKOTOPBIM — MOMKET LeJMKOM OIpens-
IATHCS caMuM NpeanpuaATHeM. Pasimuubil BUI MOIYT HMETb OTpa-
HHYEHHS HA ChIpbe H MaTepHaJlbl — XeCTKHe JIMMUTHI U JHMHTH,
3aBucAmiHe OT ofbeMa BBHIYCKa Nponykuun. OueHb CYLecTBEHHO
pasieieHue HHIPELMCHTOB HA clennfpHuecKHe Ai% JaHHOTO Mpex-
npuaTes (ycTaHoBjeHHoe ofopyfoBanue, noayhaGpuKaThl) W Ha
HHTpEeAWeHTH, YUAaCTBYIOIU[He BO BHEIMHHX CBA3AX (MaTepHasis,
KOHeyHas NPOAVKUHMSA, NpHBIeKaeMas pabouaa cuaa). Haxkouey,
o4eHb BAaXKHBIM H 4acTO He 0eCCMOPHLIM ABAAETCH NMPUHATHE Kpu-
Tepust ONTHMATbHOCTH. [IJIf cOMOCTaBJIEHHS Pe3yAbTaToB, MOy~
YaeMblX B Pa3iMuHbIX NIaHax (BapuaHTax pellieHHst), OCHOBHOE
3HadeHHe UMeIOT NepeMeHHble MHTPEAREHTH, T. €. Te, O KOTOPHIM
B pasHbiX BapHaHTax MOJyYaloTCs pasiHynbie pezyabrTaTot. Ham-
GoJsplllee 3HAYEHHE HMEOT MNPH 3TOM BHEIIAHE HHIPEXHOHTIH,
FeaaTeAbHo AMA PACXOAYEMBIX HHIPEIHeHTOB ROOHBATHCA MHMH-
MyMa, a AJs MPOH3BOAMMBIX MakcHMyMa. OaHako, 4roOH HMeTb
BO3MOMHOCTL €IHHOrO CPABHEHWST, OHH JOMKHH ObITH 00benue-
Hbl B OJHH KPHTEpHaJbHbIll HoKa3aTenb (HeseByw ¢ynknuo). Tu-
NHYHBIMH ABJASAIOTCA TpeHoBaHns MakcuMyMa npoaykuun (Halo-
poOB) MpH ZaHHBIX 3aTpaTax, MHHIMYyMa 3aTpaT Ha RaHHYIO Mpo-
Ayknuio (mIH OZHOro BHJA 3aTpaT — TPyJa), MaKCHMyMma npa-
6. B mociennem caydae (H OOBIYHO B MpeAbIIYIIHX) AJH
TAKOrO CBEACHHSR OT/]EJbHBIEe HArPeNHeHTbl EOJIKHD B3BEIIHBATH-
CSl IO HEKOTOPbLIM menaM Haw Oajsuaam. OT NPHESTOrO KPHTEPHT H
OHEHOK 4acTO CYILCCTBEHHO 3aBHCHT MNOJYYeHHOE pellleHHe, No-
¥OMY BONPOC BHIGOpa KPUTEPHS HEMAJOBAaXKeH H 4aCTO Jaleko He
Geccriopen. JIMurb B HEMHOTHX CYaCTJHBHIX clayuasx (Kak B3ajaue
© 3arpys3ke o6opyRoBaHHd, PaccMOTpenHod B § 2) omuo u TO xKe
pemieHHe NAeT H MaKCHMyM NPOAYKIUHH, H MHHHMYM 3aTtpar, #
MaKCHMaJbEbil foxox. TakKe He Bcerfa sCHbIMH ABAAIOTCS BHew-
HHE YCAOBUS — KAKHE PECYPchl MOryT ObiTh MPENOCTaBJEHB! XO-
3s{iCTBEHHOMY OOLEKTY H KakHe TpeGOBaHHA K HeMy NpeENbLABIIA-
0TCA.

[MpuBeneHnas cxema ONHCAHHA 3a/laud TEKYULero NJaHHpOBa-
HHSE B OJHHX CJAy4adx HEMOCPEeACTBCHHO JeJaeT ACHOH BO3MOXK-
HOCTb ee 3amHcH B (hopMe OCHOBHOM 3aJauH JAHHe#noro nporpam-
MHpPOBAHHS, a B APYrHX CAY4asix NPOCTHIMH NpPHEMaMu OHA CBO-
NUTCA K 3ToH 3anadve. [fosToMy MeTOombl peliieHHsl 3aXayid M03BO-
ASIOT NPOH3BOJUTD Pac¥eT ONTHMAaAbHOrO NAaHa, a ¢e aHaJIH3 1aeT
0. 0. OLICHKH,

DTH OIEHKH OUeHh MOJE3HB! NPH aHaJu3e U ONepaTHBHOM
KOppeKTHpoBaHud miaHa, OHM NMOKA3bIBAOT, Kakof BKJAaj JHaceT
Ka¥/asg eAuHHLA HPOAYKuHH, roaydabpukara, vaca paGoTbt TOIQ,
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WI¥ HHOTG 0GODYNOBaHHT B KPHTEePHE ONTHMAJLHOCTH, KaKOBa
OLEHKA KAXKAOIO OTPAHHICHHSA. ITO NO3BOJIZET HEe TOJbKO BBIfiB-
JIATH, HO H KOJIHYECTBEHHO OLLCHHBATh Y3KHe MeCTa NPOH3BOJCTRA,
ONpenelifTh, 32 CYET KAKHX HCTOYHHKOB MOXKHO XOOHTHCH HaH-
Gousiiero sdderra. COOTHOMEHNST OUEHOK MO3BOJAIOT BBISCHATH
BJHAHHE BHCIUHAX UHIPENHEHTOB Ha BHYTPEHHHE H T. 1,

I[TpoussoncTBenus i naan komnaekca, Couna-
JHCTHYECKO® OGlIeCTBEHHOE MPOH3BOACTBO HECMOTPA HA TO, YTO
OHO COCTaBAALT €AHRYIO CHCTEMY € eJIMHBIMH LE/SIMH H 338a4aMH,
OpraHH3alHOHHO M CTPYKTYDHO MNpencrasiser coBGofl KOMAJAeKe
Pfla OTZENBHDLIX XO3SHCTBEHHBIX EXMHHIL— IPENNpUATHI H pas-
JHUHBIX OGbeRHHeHHI, HMEeT CHOMHYIO CTPYKTYPY u Hepapxuio.
[Mostomy, korma peub uzer o miame ans HAPOJAHOrG XO3s0CTBA
B UCKOM HJH VIS HEKOTOPOTo XO3AHCTBEHHOrO OGbeRHHeHHs, TO
COGCTBEHHO HYKHO HMeTb HE ONHH HJaH, a HEABH KOMIJIEKC
B3auMOYBA3aHHBIX NJIAHOB.

Hus onpepesennoctn GyieMm HMeTh B BHAY, 4TO pacemarpu-
BaIOTCH TOMBKO [ABe CTYNEHH —— PSX HPERNPHATHE H OOLEeIHHSIO-
IIMH HX KOMIIIERC, 3AMKHYTHIE M 2BTOHOMYUBIL. STOT KOMILJIEKe
HMECT PeCypChl KaK KeCTKO 3aKpEH/IeHHble 32 OTAEALHBIMU Npef-
APRATHEMH, TdK B TO HEKOTOPHIM RHrPefHeHTaM (B Iel0M AN
B OfipefieleHHOA YacTH) HaXONSILHECS B PACHOPSIKEHHH BCEro
komnirexca, CTPYKTYDY HJIH KOHKpeTHOe 3ajapse N0 KOHEUHOIX
IPONYKIHH IS JIMIHBIX H 00MEeCTBeHHbIX HYXK/ KOMI/eKea Gyaen
CUHTATh H3BeCTHBIMH. CTPYKTypa noTpeGaeHus npeacTasiseT oT-
BebHYIo npobiaeMy, KOTOpast BOOGILe OJMKHA PelaThCs COBMECT-
HO ¢ NPOH3BOACTBEHHLIM NJAJHOM H TaKie C NOMOILbIO MaTeMaTH-
YeCKHX CPeICTB, HO Cefiuac MB! OTBJIEKAEeMCH OT AHAa/H3a 3TOM
1poBreMbl H ACXOAUM H3 KAaKOTO-TO 1aHHOTO HPHEeMJIEeMOro peiile-
HHS ee.

CocraBuTh KOMINVIEKC NJIAaHOB 3HAYAT COCTABHTH H.IAHHL st
BCEX TPEANPUATHHA, YYHTHIBAIOIINE HMEIOH(HeCS pecypchl, 3ajlaH-
HYI0 U151 BCEro KOMINIEKCA KOHEYHYIO NPOAYKIHIO M B3aHMOCOIJa-
COBaHWEe BBINYCKa €e MO OTHE/NbHBIM MPEANPUITHAM, T. €, LOVINKHE!
OuiTh mpesycMoTpenbl c6aaHCHPOBAHHbIE MaTepHaJ/ibable NOTOKH
MEX Y MPEANPHATHIMY, KaXKA0Oe H3 KOTOPBIX CHabkaeTcs Heol-
XOAUMbIMH 3aTpavynBaeMbIMH HHIpeIMeHTaMH 3a CyeT HOPOAYKIHH
APYTHX NDeANPHITHA HJH H3 PECYPCOB BCEr0 KOMIJIeKca. Kpone
TOro, miaH BCETO KOMILVIEKCA MAOJKeEH OHTh ONTHMAJNBLHLIM B
CMbIC/Ie OHOIO H3 BOU3MOMKHBIX KPHTepHEB.

Ananus 3Toft 3ajauM, KOTOpas TAKKe CBOLHTCH K JKHHEAHO-
IpOrpaMMHOH CXeme, NaeT TaKoe 3aMeyaTeqbHOe YCJI0BRE ONTH-
MaJIbHOCTH KOMILJAEKCa,

Bo-nepssix, niran xaxnoro NpednpHATHSA caM 1o cebGe ToMAXKeH
ObITo ONTHMAJILHBIM C Y4eToM (npu dHKCAUMH) TeX BXOAHBLIX U
BBIXOLHBIX NMOTOKOB, KOTOpble NpPEAYCMOTPeHbl CB3AMH KOMI-
Jekea,

BO-BTO-prX, B CHCTeMEe OLeHOK OHTHMAJLHOro nJ1awa KaxKzoro
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NPeANpUATHS OLEHKH BHEMHHX HHIPeAHeHToB (YYacTBYIOWHX B
pPasHbIX NPENNPHATHAX) AOJ/KHB OBITh OAHH H Te Xe, T. €. NpH
ONTHMAJbHOM IIJlJaHe KOMILIeKca pa3Hble NMPeANPHATHA JOJKHEE
OlleHHBATh OAHHM H Te Xe HHrpelHeHThl OLHHAKOBO.

Sto paer u addekTHBHBIAA cnoco6 pacyera MoAOOHOrO KoM~
njekca, CTposi ONTHMAaJbHBIA NJaH AJS KaX[0r0 NpeANpUsATHA
HCXOAA M3 HEeKOTOPOH CHCTeMH OLEeHOK /ISl BHEUIHHX HHTpejHeH-
ToB (0OGINHX [J51 KOMIJEKCa), MOXHO CKOPPEKTHPOBAThb OLEHEH -
¢ TeM, 4YTOObl BHIPOBHATh 6aslaHC MO COOTBETCTBYIOHMIHM HHIpeau-
eHTaM (CHHMZKAaeM OLeHKY, ec/H OH H30bITOUeH, M MOBHLIaeM, eCilH
oH HepocraToueH). Ilocle psga HcnpapieHHi NPUXOAHMM K cOa-
JaHCHPOBAHHOMY M ONTHMaJ/bHOMY mJany. Ha aTofi skoromuues
CKOIl HJee, peaJH30BaHHOM B BHJAE TOYHOro airopx¢ma, OCHOBaH
TaK HasblBaeMbifi GJOYHBII MeTOJ MJAH MeTOA JeKOMMO3HIHK
Januura — Byabda a7 pelleHus 3afad JHHEAHOro NporpaMmyu-
poBanus GoJblioro mMacmraba.

DTOT MeTOJA HaXOX/JeHHS ONTUMAJbHOTO NJIaHa KOMILIEKca
HaNlOMHHAeT PHIHOYHBI MeXaHH3M — H30bITOK NMPOAYKTa BeJleT K
CHHKEHHIO IeHBbl ¥ YMeHbIIEeHHIO BHIIYCKA ero, Tak 4YTo MOCTeneH-
HO YycTaHaBJuBaercsi paBHoBecue. OJHAaKO mnpu OnNpejeseHHH
ONTHMAJBHOTO NJaHA 3TOT MeXaHHW3M peasnu3yercs Ha BBIYHCHAH<
TeJlbHOH MallHHe, T. . MHOrO ObicTpee M 6e3 TeX IOTepb, C KOTO=
PBIMH CBSI3aHO peryJHpOBaHHe Ha phiHKe. BrpoueM, B H3BeCTHBIX
mpejenax 3TOT IJIAHOBBIA MeXaHH3M Moxer y Hac 3(¢deKTHBHO
COYETAaThCA ¢ PHIHOUHBIM.

Hapsiny ¢ cocraB/ieHHeM IJlaHa KOMILJIEKCAa BO3HHKAeT MNpoO-
6JeMa OnepaTHBHOTO YNpaBJeHHs H PEeryJMpOBAHHUS e TebHOCTH
KaK KOMILJIeKCca B LleJIOM, TAK H OTA&JbHBX NpeANpUATHH, ofecme-
yuBatomas 3pQekTHBHOE BBHIMOJHEHHEe IJaHa. JTa HayyHas nmpo-
6aeMa QPYHKLIHOHHPOBAHHS 3KOHOMHMYECKOR CHCTEMbl B ONTHMAJb-
HOM pexXiiMe, B OCOGEHHOCTH ee MaTeMaTHYeCKHH aHaJHu3, JHIIb
HeJaBHO NMOCTaBJeHa Ha IOBeCTKY [Hf B MOJHOM oObeMe. B ka-
YyecTBe HEKOTOPHIX OKa3zaTeneil A TAKOrO pery/JHpoOBaHHs MOTYT,
CJIYXHTb 5KOHOMHYECKHe MOKa3aTesd, MOCTpOeHHble Ha Gase owe-
HOK ONTHMAaJ/bHOrO MJaHa, IoKasaTelb NPHObLIM, NMOCTPOEHHBIH
Ha 3THX OlleHKaX, I/1aTa 32 (GOHAH B COOTBETCTBHH C IPOKATHOM
ouneHkoii. ONHAKO 3TO [a/ieKO He HCYepPIBIBAeT COBOKYMHOCTH
npo6JieM, CBA3aHHBIX ¢ QYHKUHOHUPOBAHHEM CHCTEMBI,

MHorue 43 3THX nmpo0JeM OCTalOTCSl HepelleHHBIMH, HO H MO
OTHOUIEHHUIO K HHM $ICHO, YTO MO/ eNbHbIl MaTeMaTHYECKUi MOAXOR
B coYeTaHHH ¢ 0606IIeHHeM NpaKTHYeCKOro onbiTa AaeT addex-
THBHBI/l MyTh JJIfl HAaYYHON NMOCTAHOBKH M aHa/ju3a NpoGJeM.

MMpoGnemMb NepcnekKTHBHOTO MNJAaHHPOBAHHI,
FUHaMudecKHe MoJgenau HecmMorps Ha KaueCTBEHHO HHOM
xapakTep npoGJeMbl MepCleKTUBHOrO NJIaHHPOBAHHSl OKasbiBaeT-
csl, YTO M A/ Hee MOXeT ObITh HCHOJNB30BAH TOT XK€ amnapar
AuHeitHOro nporpaMmupoBaHus. Ilpy niaHHpoBaHHH Ha AJHTENb
HHI{l NepHOJ OKa3blBaeTcsl HYyXKHHIM pa3OuTh ero Ha pAA BPEMEH-
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HbIX. MHTEPBAJIOB, YTOOHI ' yuecTh AMEAMUKY mpoumecca. B Taxofi
AHHAMHYECKOA MOJEIH MOKHO BBECTH Te Ke HHTPeIHEH TH,
MTO H B CTATHYECKOH (pas/H4Hble BB NPOAYKLHH, 06opya0Ba-
HUS H T. 1), HO 1/ KaX/JI0r0O MHTepBaJda CBOM (yroap, 1oGuITHIX
B 1968 rony, Henb3s cxKeub B 1967!). Mostomy uncao HHIpeHen-
TOB pE3KO BO3pacTaeT. JTO OTHOCHTCH M K IPOH3BOACTBEHEBIM
cnocob6am. Hapagy ¢ npexuumu Bugamu Croco6oB, JeHcTBy-
IOMhMY B Npefenax OTHOrO BPEMEHHOr0 WHTepBasa, MOSBASIOTCS
CIIoco0bl, 3aTparuBaIue paj HHTEpBAaJIOB, HAlPHMep CTPOHTE/Ib-
CTBO NPENNpHATHS H MOC/IEAYIOIlee ero HCHOAb30BAEHE, BO3MOK-
HOCTb CO342HHS HOBBIX CPeJCTB MPOU3BOACTBA MO3BONLCT BBOHTD
Ha TOCICAYIOWHAX 9TaNaxX HOBYIO TEXHOJNOTHRY, YYUTHIBATH AOCTH-
HCHUS TEXHHUSCKOI'O MPOrpecca, Ype3Bbyaiing YBe/IHUYHBAET YHCJO
BOSMOMCHBIX TEXHOJIOIHYECKHX CNOCOGOB NpPOH3BOACTBA U NpHBO-
AHT K NOSBJCHUIO PASHBIX BAPHAHTOB peEUieHUil; BCe 5TO feaer
0COGEHHO 3(Q(EKTHBHBIM HAXOXKACHHE ONTHMAALHOLO pewienus,
IlocTanoBka sagaun mMeeT CXOMHBIN BUL C 3ajadell Tekywero
IUIaHHPOBAHIA, OAHAKO 34eCh OrpaHHueHHil MeHblie. OHH OTHO-
CATCA K 3amacaM M O0OPYNOBAHMIO B HAYAJIBHLIA MOMEHT ¥ JHIUb
K HEMHOMMM pecypcaM Ha BeCb NepHON (pecypechl TPYAA H3 AeMo-
TpaduyecKuX yCJOBUH, NPUPOAHbIE Pecypenl); pas3BuTHe f1pous-
BOACTBEHHBIX (OHOB, COCTAB NPOAYKLMH ONDEALARIOTCA B CAMOM
naaxe. KpuTepueM ONTAMAaNbHOCTH SIBASETCS MAaTeMATHYCCKH
ofopmiienroe TpeGoBaHUe JyYILEro YAOBNETBOPCHUS TOTPeBHO-
CTell B TeqeiHe MIAHUPYEMOIO NMepHOLA H XOpOUIHe I0TeHHANb-
HBLIE BOSMONHOCTH NanbHEUIero pocTa K KOHILY NepHORa — B 3a-
GanascoBulil nepuoy,. IlockonbKy mosMywaeTcss OnATH JTHHEHHO-
NporpaMMHass MOJe/b, ee CONPOBOXKIAET ABOACTBEHHAA 3a14ua
1 OUPEeLeNATCA OUeHKH [/l BCeX MEIPEIHEHTOB (CBOH AMS Kak-
Aoro nepuoza). Takum o6pasom, B pesyanTaTe anaiuza noJay-
UaeTCsl BO3MOXKHOCTb OOBEKTUBHOIO CPaBHEHHS He TOABKO pasuo-
Ka4CCTBEHHBIX, HO H PA3HOBPEMEHHBIX 3aTpaT # 3¢ deKTos.

Hapsiny ¢ Taxoft o6uielr nuEaMuuecKoll Mogepio paccmarpu-
BaloTcst H Oosee WACTHBIC H YNPOIMEHHBIE — MOARTH passuTHS
oTpaciy, Mojes ¢ 6oJee NPOCTOH CTPYKTYPof cnocobon (Monenn
Hetirrana), c KPYNHOArperupOBAHEbIMU  HHIPefHeHTaMH (OZHO-
TPOAYKTOBAST W JBYXIPOLAYKTOBAs MOIENH). DTH MOACAH AOTy-
CKaioT Oonee YNPOILEEHDb pacteT u aHagua. Has Bux nposeseHo
I1yGOKOe KaueCTBEHHOE HCC/IeN0BAHHE.

Taxum ofpasoMm, B mepcrekTHBHOM NJ1AHHPOBAKHHH, B YaCTHO-
CTH B ONTHMAJbHOM, MaTeMaTHYECKHEe MOMEIH TAKKEe SBIISIOTCH
BecbMa 3 QEKTHBHBIM CPEACTBOM aHaJH3a, XOTS B 5TOM obsacTu
ocTaercs emle GOblUe TPYAHOCTEH U HepelleHHbIX npobJieM,



Fnasa I

HECKONbKO 3KOHOMMUYECKKMX 3AAAY, HE YKNAABIBAIOLIMXCSH
B PAMKM NMHEHAHOIO MPOrPAMMMPOBAHKA

§ 1. Aunamuueckoe NporpammkpoBaHme

B mATHAECATHIX rofax Haluero BeKa NOSBHJAHCH NepBbie pado-
Thl, MOCBSIIIEHEbIe H3YUEeHHI0 MHOTOUIArOBbIX [POLECCOB NPHHITHSA
pewenufi. Okasanoch, YTo AJs 3TOTO XOTS H He OYeHb IIHPOKOro,
HO 4acTO BCTpevyalomerocss Kjaacca 3ajad HH MeToJbl KjaccHye-
CKOr0 MAaTeMaTH4eCKero aHaJju3a, HU anmnapar JdHefHOro mpo-
rpaMMHUpOBAEMs, HH, HaKOHell, BapHALHOHHOe HCYHCJEHHe HE
HAIOT JOCTATOYHO 3(DQEKTHBHBIX cpeacTB peurerus. TpeGosajock
C037aTh KOHIENIHIO, KOTOpas M0o3BoJsiia Obl ¢ efUHOiT TOUKH 3pe-
HHSI HCCJIENOBATh BONpPOCH! MHOTOUIATOBOFO NPHHATHA pelleHHH.

Takas KOHIENUHS, NONYYHBIIAS Ha3BaHHe OUHAMUHEEKO20
npozpammuposanus, 6bia co3naHa aMepUKAHCKHUM MAaTeMaTHKOM
P. BeasiMaHOM H ero IIKOJOM H 0OKasajack BecbMa 3¢ QexrTHBHOMR
IJIS1 aHAJIH3Aa H 4HCJEHHOrO pellieHHs 3TOro Tuma 3ajad. Ipexae
4YeM OMHCHIBATb €€ CYLHCCTb, Kak OOBIYHO, Ha4HEM C OdYeHb Mpo-
CTOH 3ajauyu, KOTOpas MO3BOJNT TeM He MeHee IO3HAaKOMHTLCS C
XapaKTepHbIMH YepTaMH NHHAMHYECKOro NpOrpaMMHpOBaHHA.

Tycts TpeGyercss 3arpysuTh camoJer rpysonofbeMuoctbio W rpysoM, co-
CTOMIINM M3 NpeaMercs N pasjuudbX TinoB. Bsellem caexpywouine o6o3Ha-
YECHHUSA:

P; — Bec ofHOro npeaMera i-ro THRA;

V- croumocTs npeamera i-ro THia;

Xy~ 4HCAO NPECAMCTOB I-I0 THIA, 3arpyxaembix B CaMoOJeT.

Tlocrasum BONIPOC O 3arpyske B CAaMOJET Ipy3a MaKCcHMaJbHOR LEHHOCTH,
TOTAa UPHUXOAHM K cne,uylouzeﬂ SKCT}Z‘GMa-’leOﬁ 3ajaye:

Haiitu
N

4
max > x;V;
5

ILEHHOCTb Ipy3a
npu ycnosnf{x

1. Zx (ec rpyza He HNpeBbINAeT TIPY30NOAbEeMHOCTH
i caMolera)
9. x _0 1, 2, ... (npeaMern mHeaeaMMB),

Ecan 66 ue BTOpOE ycloBHe, NoJydenuast 3ajada oTHocHjack B K yXKe
XOpOLIO 3MAKOMBIM HaM 3ajadaM JHHeiHoro mporpamMMupoBanus, Hamiuse xe
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erc ieJ1aeT MeTOAH JHHeHHOr0 NPOrpaMMHPOBAHHA HenpuMeHuMuMH (noapoGHes
06 aToeM cm. § 3). ) :

Ias toro uTofn Jyulle NOHATH CXEMY pelleRusi, 6yleM OMHCHBATL ee 8
TePMHEAX paccMaTpPU3aeMOH 3ajaud, T. €. Ha n3bIKe «3arpysku camoneras. [lpu
TOM IR Hac BHITOAHO cpa3y OGOGIIHTH 3aflauy — paccMaTpuBaTh ee He AJA
331aHHOA TPY3ONOABEMHOCTH CaMoJeTa, a [1Js OPOH3BOILHOA TPy30MOLbEM-
Hocte W,

Buauame Gyfem 3arpyxarb caMo/eT TOJbKO NpefMeTaMH NepPBOTO THNA,
Torna MakcuManbras CTOHMOCTb rpysa (o6oanaunm ee f;(W)) onpenetserca
TaK:

Ji (W)=max {x,V} f
NpH YC/IOBHAX 20
1
Vi P W -
2’. x1=0, 1, 2,..- v
w b4/ £
Tax kak x —_ HA - ]
< Ka 1<Pl,a ANS BAXOK- '
RCHUA  MAKCAMYMa BYXKHO X1 o, :
B3%Tb BO3MOXHG GOJBIIHM, TO IO
150
cpasy fACHO, 9TO X = |—— 4 H
P1 - (!
w 150 rr_.
[)
[ (W) = [TJ Vi— 120 ¢
1 '
rpabnK ee CTyneHuatas JHHEA 9 e L S
(RyuKTHpHAS AMEHA Ba puC. 10) 1. ' e (W)
HMrak, mbl 3naeM, uemy pap- 60 I —-—,"(w
H2 MOKCHMAJIbHAA CTOHMOCTb IPy- 4, [ d
33, ec/H BCA TPY3OMOABEMHOCTH r—' H l
W pacxofyercs ma rpys nep- 1 w
soro rtena. Byaem paccmar- A A ud

PUBATH Telepb 3arpy3ky npes-
METaMu  NEePBOrO H  BTOPOTO
THNoB, o603Hauasi MaKkCEMaJb-
HyI0 CTOHMOCTb B 35ToM cayuae uepes [, (W). Ecau npeameros swroporo
THNA BIATO X3, TO MPEIMETOR NePBOTO THNA MO BECy CaMoJeT MOXeT BasiTh He
Gonee ueM W—ux,P,. M3 cka3anHOTO BHIlle MaKCHMaJbHafA CTOHMOCTb HX paBlia
I (W—x,P,), a obmas cTouMocTsb 3arpy3kd B 3TOM BapHauTe 6yaer X;Vi+-
+F (W—x,P3). Ocraerca onpeneantb Xg. SlcHo, uto senuuuna fo( W) — makcu-
MasbHas CTOMMOCTb TPy3a, COCTOAINErO H3 NPeMETOB 1ePBOrc M BTOPOTO TH-
Ta, OTpefesseTcs KakK MakCHMYM /I BCeX BapHaHTOB BhIGOpa X — opMyJoi

Sz (W/)Zmaxw{xzvz‘l‘fl (W — x2P,).
O, | —

[lpoao/nkas ana/oruuHo, T. €. BCAKHA Pa3 K y¥Ke HMEIOWHMCA 1064817
FPEAMETHL elle OAHOrO THNA, 4epes N maros npHAeM K TaKOMY COOTHOILEHHIO:

Puc. 1@

(W) = max vV + (W —xnPy))
N————.  ————— W
Makcumanpuan 0<¥py <l 5— CTOHMOCTB BIATHX  yapcnmaghnas CToM-
CTOUMOCTD PPy~ N1 npeaMeros N-ro THOA ieqy, rpysa, cocrose
sa, cocTosmero Iero uS MECAMETOB
H3 OpesMeToR (N—1)-ro tHDa C

N THnOB obmKM BECOM He Gosee

.
W xNPN

w
! Bblpa}KeHHe[P— 0003Ha%aeT HAMOObIIEE [[E0€ UHCJO, HE NpeBoCXOags
1
W
ee ——.
Pr
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U3 nonyweHHMR peKyppeHTHHIX COOTHOMIEHHfi 6e3 Tpyaa MOTyT OHTh
wocnegopatenbio Hafgern ¢yekuun [1(W), fo(W), .., fa (W); a Bmecre ¢
HHMH YHCHEHHOE pellicHHe MOCTABJAEHHOH 3afaui. [loscHMM ero Ha YHCAOBOM
apuMepe. Ilyets W=83, a Beca 1 CTOMMOCTb NMpeAMETOB paBHH COOTBETCTBEHHO

P;=24, Py=922, P3=16, P,=10,
V=96, V=85, V=50, V,=20.

Tak kak ¢yaxunn fp(W) nortpebyiorcss HaM aas pasavunbix 3magennii W
(BoiaHCass f (W), ByxuO 38aTh fy—1(W—xpnt Py), Bexons u3 dero Gynem
BHIUAC/AATH HX NOCTEL0BaTeJbHO OJHY 3a APYrof MpH pas/uumbix sauenunsx W,
@HKCHpPYA KOJAHYECTBO NpPEAMETOB KajKAOro THNA, MOrpyXaeMelX B CaMoJer.

Peay/bTaTH 3THX BbhiuHC/AeRHH cBeflenbl B Tabmuny 11, TToscunM, manpumep,
NPeRNOCJIEeHIO CTPOKY 3Toll TaGanunl. [IpH rpysonoabeMHOCTH caMoJera OT
48 po 71 eammmub 3arpyXaercs ABa NMpeiaMera neppore tuna, CTOHMOCTb Ipy-
2a HpH 3TOM cocraBur 192,

Ta6anna 11 Ta6auuma 12
dysknug fi Pyuuns fo

w H (W) Xi w 1 (W) X2
0—23 0 0 0—-21 0 0
2923 85 1
24—47 9% 1 9445 a5 0
48 4647 181 1

87 3 70-—7 7
7 288 7287 288 0
Ta6aumua 13 TaGauwma 14
DyuKuHs f3 dynxunsa fy

w fs (W) X3 w fi (W) Xy

0—15 0 0 0—?1)5 20 (1)
2 0 1 10— 0
;26_23 ‘25 0 16—21 50 0
- 22—23 85 0
2437 96 0 94—33 94 0
38—39 135 1 34—3; lég (1)
40—4 1 38—3 1

46 ;’.51 :g? 0 40—45 146 0
46—47 181 0
4863 192 0 48—57 192 0
64—69 242 1 58——23 g;g (l)
0 64— .
7071 378; 0 70—71 277 0
7287 7981 288 0
| 81--87 308 1




Ucnonb3ys cooTHoNmIeARE

Sz (W)=maxw{,x2V2+f1(W—szz)),
0<xy< | —

SyieM BuancaaTh sHaveHus QyHgunu f2(W). Pasvacuum, K npuMepy, Kak nak-
aero f2(70), Hcno, uro

£ (7O)=max7§x2-85—{— F1(70— x,-22)}.
0< X< o

BeanuuHa X3 MOXKET, Cilef0BaTeNbHO, NPHANMATDL TOJMBKO 3Hauenus 0, I, 2,
3. BuuncanM, nenoanays tabauny 11, BHpaxKemme B (QHIYPHBHIX cKo6Kax npu
Bcex BO3MOJKHHX BapHaHTaXx BHOGOpa 3HaueHHA X.

x| {x9:85 4+ f1(T0—x9:22)} X[ { %985 + (70— x,-22)}

0| f£(10)=192 2| 2.85 1+ f,(26) — 266
1] 854548 =211 3| 38547 4)=25

HanGoabmnfi #3 OONydeHHHX pesyisTatoB 277, nosromy fa (70)=277,
a COOTBeTCTRYyIOHIee 3HaueHMe Xp==1, Tak crpoutcs Ta6a 12 Oynkuuu fo(W).

AHasorHTio nocTpoekn TaGanun apatennfi ¢pynknum fs(W) n fo(W). Ilpm
3THX MOCTPOEHHAX BCAKHA pa3 MCAO/AB3YeTCA Npeinaymas tabéanua,

Ha ocnoBaHuH 3THX TaGJHIL yKe MOXKHO HaATH ONTHMAJbHHA Njian 3a-
rpyakH caMofeTa rpysonopbemroctbio W==83., Hs ta6anum 14 saxonum, 910
MaKcHMaJpHas CTOMMOcTb rpyaa fs (83) oKaamiBaercsas paBHoi 308, a npeame-
TOB UETBEPTOTO THNA CJeAlyeT MOrPY3HTL BCErO ONMH, TaK Kak Xy=1. 3T0T onnu
npexMer umeer Bec 10, H, CIGNOBATEMbHO, NPEAMETOB OCTAJBHHX THIOB MOXHO
3arpyanTh JHIb B Npefenax Beca 83—10=73, M3 Tabauy 13 u 12 mocaemo-
BaTeapHO HaxoauM, uto aaa W=73 He ciaenyeT rpysHTb HA NPEIAMETOB TPeTbero
THNA, UM OpeAMeTOB BTOPOro THAA, T. e x3=0 # xp=0. M3 rabmunu 11 Bugwo,
gro npu W=73 cieayer B3ATh TPH Npe[MeTa NMepROro THNa, T. € X;=3,

OKOHYATeIbHO HAWAYUIIMA IJIaH 3arpy3skH TakoB: cJefyeT B3ATb TPH
npeIMera MepBOrG THNA H ONMH NpeaMeT uerBeproro THna. HMx cyMmapras
cTOUMOCTh cocrasJser 308.

3ameuarne nepBoe. JIerKo BHAETb, UTO MbI He TOJMBKG PEUIRJIH MOCTaBJeH-
uyio 3agady (HaliTH IIaH 3arpy3KH camoJeta rpysonoaseMuocteio W=83), ro
cienain ropaano 6Gouabite, M3 tabaun 11—14 Moryr 6biTh HafiileHbl ONTHMAJb-
Hule MJaHH 3arpPysKHd /sl camMoJieToB Jio6ofi rpysonoaseMuoctd (or 0 po 87),
T. €. BMECTO OfIHOH 3ajauyd pelieHo Iejoe CeMefiCTBO CXOAHBIX MeXAy coGo#
3azau, DTo xapaKkTepHas dYepTa MeTOAA AHHAMHYECKOrO OPOrpaMMHpOBaHHd,
paciiEpHB 3aJady, Mbl OGJIErIHIH ee pelerne.

OTMeTHM TakXe, YTO, NOCKOJNIbKY METOJ HOCHT SIBHO BHIpaKeHHH ajaropud-
Mudeckufi xapakTep, oH JIETKO peajnayercs Ha IBM.

3ameuanue Bropoe, PaccMoTperras 3ajaua MoxeT GbiThb flaHa M B ApYroft
uarepnperanun, CrepxeHb AJHHON 83 TpeGyercA pacKpOHTb Ha 3aroTOBKH
naunoll =24, 1,=29, I3=16, ,=10, OUEHKH KOTOpHIX PaBHH COOTBETCTBEHHO
V=96, Vy=85, V3=>50, V,=20, uro6sl cyMmaprasi OlleHKa NOJydYeHHHX 3aro-
TOBOK OKasajach BauGouspiieft, OdeBHAHO, YTO MB MOXeM BOCMNOJBb30OBaThCS
ONMCcAHBHM BEIle Meroaom peiuenns, Ha Toft Re niee ocHOBaHO HaxXoMAeHHe
nA0CKux packpoeB !, Coderass Meroj AHHAMHIECKOrO NPOTPaMMHPOBAHAS C JH-
HeHHIM MPOrpPaMMUPOBAHHEM, MOMKHO MOJYUHTH MOJHOCTBHIC aBTOMATH3HPOBAaH-
HOe pellleEHe 3afady O pacKpoe.

I MipumerrTeBRO K 3ajade Packposi 3TOT NOAXOH ObA B CBOe Bpems npef-
JI0XEH, He ONHPAsCh HA AMHAMHUECKOe NOPOTPaMMHPOBAHHE.
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Tlocste TOro KaK paccMOTpeH 3TOT APOCTON NpHMep, mepefineM
k 6ostee O6ueMy ONHCAHMIO MHOTOWIATOBBIX NMPOLECCOB MPHHATHS
pelieHu.

PaccMoTpuM 3amauy pacnpenefiegHs pecypcoB, COCTOSIMIYO B
c/lellyIoHleM: HMEeTC HEKOTOpOe KOJNHYECTBO pecypca X, KOTO-
poe MOXHO HCNO/b30BaTh A pasanuHbiMH crocoGamu. Pecypcu
MOryT GbITh CAMOH PAa3JHYHOHA NPUDPONL (A€HbIH, MAIKHLI, JIOLH,
3emJsiq) W T. I, TaK ke, KAK M CHOCOOH MX HCHIOJb30BaHuA. B pac-
CMOTpEHHOA 3ajgaye pecypec — rpy30H0QbeMHOCTb caMoJjera, a
Cnoco6bl MCIONb30BAHHA — BO3MOXKHOCTb 3arpy3kH pas3JHyHbIMH
THTIAMH [PEeAMETOoB.

Ecan 06031#249HTh Yepe3 X; KOJHIECTBO Pecypca, HCHOAb3yeMoe
i-M cnocoboM, TO KaxaoMmy cnocofy comocTaBagercss (GyHKUHA
NOJIE3HOCTH @;{X;), BbipaXKawoillasa AOXOA OT 3Toro cnocoba (B 3a-
paue o norpyske @;(x:)=V; [}%J Ilpennonaraercs, 4To BCe AO-

i
XOIlbl M3MEPAIOTCA B OJHHAKOBBIX €IHHHIAX U OB 10X0H pareH
cyMMe JIOXOLOB, HOJYyHeHHBIX OT HCNONb3OBAHHMS KAXKAOro Clo-
coba.

Tenepn yxe MOXKHO BHIIHCATL 3a7auy B MaTeMaTHUECKOH
$opnme:

HaliTi

max {o; (X)) Fe2 () - - .oy (X))

OGIIHH ACXOA OT HCHOXH30BAHHA PECYPCOB BCeMH CHOCO6GaMH
y
BpH YCAOBHAX
X >, ... XN > 0 (BuACASCMEE KOARIECTBA PECYPCOB HEOTPHIATEALHH)
X+ x5+, . . xy=x {oBilee xOIuYECTBO pecypcoB pasHo X).

Tlepefizem x pemienuio 3agaun. Tak Kak MakCUMAaJbHHE TOXOJ
3aBHCHT TOAbKO OT X (koAMyecTBa pecypcoB) W N (uHcaa cio-
co60B), TO MOXKHO 3allHCATh

N
fx () =max { S e (x;)},
{#} li=;2
rAe

N
X>0u X x,=ux.
i=

—

dynkuuna  fx(x) Bupaxaer, CAEOBATEARHO, MAaKCHMAaJbHEI
EOXOA, KOTOPBH MOXHO NOJAYYHTb, HCTIOAb3YA KOJHUYECTBO Pecyp-
ta x, N pa3/raAnIMH criocobamH.

Ouepuauo, uto [i(x) =maxg;{x;)=g:(x). (CpaBaure ¢ 3a-
Tpy3Kofl caMojieTa peAMeTaMH TOALKO MepBoro tunal)

‘Jlerko nmoAyHHTb DEKYPPeHTHOE COOTHOIEHHE, CBA3LIBAIOLIee
fr(x) u faoi(x). HefictBrTenbRO, NYCTh X5 (0 <X < X)—KOJH-
YeCTBO pecypca, HCHoJib3yeMoe k-M cmocoBom. Haa (k—1) cno-
¢oBOB OCTaeTcA KOAHYECTBO pecypea, PaBAOE X — Xp, Tax Kak Mu
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XOTHM DacCHOpSAMTLCA STHMH DecypcaMu HAMJAYYUIAM 06pasoM,
TO LOXOJ OT HHX COCTABUT fr—1 (¥ — x3). [onsiTHO, uTO X} HY2KHO
BLIGPATe Tak, 4TOGH MaKCHMH3HMPOBATh CYMMAapHbI 10X04 OT
k-ro u oT mepBrix (k—1) cnocoGos, 1. e.

Sr(X)=max (¢, (x,)+ fr— (X — )} *)
0<xk<x
A k=23,..., N.

Ilpu BbIBONE 3THX pPeKYPPEHTHHX COOTHOLIEHHH, IO CYTH,
HCIIOJIb30BAJICS C/IeAYIOMUA OYeBHAHBIA NPUHIHUN: ONTHMAJbHAS
cTpaTeruss o0s1afaeT TeM CBOHCTBOM, 4TO AJs JI060r0 nepBOHa-
Ya/bHOr0 COCTOSIHUA H HEKOTOPOTO HAYaABbHOIO 3Talla pelleHHs
NOCICNYIOMHE PeIIeHUs NO/KHE COCTaBAATH ONTHMAJBHYIO CTpa-
TErHi0 OTHOCHT@JIbHO COCTOSIHHS, K KOTODOMY NpHILIH B Pe3y.b-
TdTe Ha4ajbHOrO 3Talla pelIeHHs. DTOT NPHHUMI, MOJYYUBLIUH
lasBaHue NPUHYUNG ONTUMAALHOCTU, JEXHT B OCHOBe BCEH KOH-
Lenu1d NHHAMHYECKOTO ApPOrpaMMHDOBAHHSA.

CootHourennsi (*) nosBOJNSIOT 3aMEHHTD 4pe3sBLYafiHO TPYAO-
CMKO€ BBITHC/IeHHEe MaKCHMyMa 10 N nepeMeHHHIM B HCXOIHOI
safave peurenieM N 3anau, B KaX/I0f H3 KOTOpPBIX MAaKCHMYyM
NaXOAUTCS JIMIIL MO OJAHOH mepeMeHHOA. C MX NOMOLIbIO MOIyT
ObITb pelledbl 3afau, KOTOpble MHBIMH NYTAMH peulate He
yAdeTcs.

Mpl paccMoTpesn 3ajady ¢ OfHHM pecypcoM. Ta xe upes
ananusa 3anaid, OCHOBAHHAS Ha NpPHHIMIE ONTHMAJbHOCTH,
MOKeT GbITb HCMO/B30BAHA H B CAYYae HECKOJAbKHX BUIOB pecyp-
coB. OIHAaKO C yBeJHUEHHEM DPa3MepHOCTH OGLEM BbIYHC/IeHH
GLICTPO PACTET, TAaK YTO PEAJbHO METOH AHHAMHYCCKOro nporpam-
MHDOBAHHA HENOCPEACTBEHHO MOMXeT OHTb HDHMeHeH B Ciydae
/BYX, MAKCHMYM TpeX-4yeTblpeX BHAOB pPecypcoB. TO OTJIHYAET ero
OT JIHHEHHOTO NPOrPaAMMHPOBAHHSA, TA€ NPEOAOIHMH H GOJDbIIHE
pPa3mMepHOCTH.

3ajnaua o 3arpyske camoJ/iera UrpaJa YHCTO HJIIIOCTPATHBHYIO
DOJIb, NMOSICHSIS IVIABHbI€ NPHHIUNH AMHAMHYECKOrO HPOrpaMMH-
pocaHus. KmeeTcss OnHAKO, OYeHb MHOTO NPAKTHUECKH BAMKHBIX
3ajady, KOTOpble CTABATCS M peINaloTC KaK 3a7aud JHHAMHYe-
CKOTO NPOrpaMMHPOBaHUA. Mbl ynOMSIHeM 371eCh JMHIIb JBE U3 HHX.

Jlas mpou3BoscTBa OnpeenenHoro NpogyKTa npeanoJaraercs
IIOCTPOUTDL HECKOJMBKO NpennpustThil. CuMTAOTCH H3BECTHBIMHU:
CyMMapHasl NpPOM3BOACTBEHHAsT MOIHOCTb 3THX MPENpPHATHI,
HanGoJbuiass  HAMMEHbWAS NPOU3BOACTBEHHBIE MOIHOCTH KAXK-
JI0TO NPEANpPUSTUS, H3BECTHA TaKKe 3aBHCHMOCTB CeGeCTOUMOCTH
UPONYKUMH HA KaXKIOM NPEANPUATHH OT ero NpPOH3BOACTBEHHOMH
MomHocTH. TpeGyercst Tak BHGpAaTh HPOH3BOACTBEHHbIE MOIHHOCTH
NPELNpHATHH, UTOOB CymMMapHas CeGeCTOAMOCTb [POH3BOACTBA
IPOAYKUMA Oblla MHHHMAJABHON.

B sr1oit 3amaue B ponu pecypca Brictynaer CymMMapHas mnpo-
IIBBOJICTBEHHASl MOIHOCTb, a B POJIH CIOCOGOB €r0 HCHOJb30Ba-
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NSl — BLIGOp TeX WJH WHBIX NPOM3BOJCTBEHHBIX MOMHOCTEH AN
KaXJ0ro NpefnpHATHA.

UnraTeio npejJsaraeTcsi caMoMy NOCTPOUTH MaTeMaTHUYECKYo
MoJleNb 3a7aud M YOEAUTbCH B BO3MOXHOCTH PELIUTH €€ MEeTOLOM
AHHAMHYECKOTO NPOrpaMMHPOBaHHA.

Jlo cHX mOp KOJMYECTBO paclpeleliieMOro pecypca Npeano-
Jarajoch MeHSIOIIMMCS AUCKpeTHO. Bo MHOrMX C/lyuasx OKasbi-
BaeTCsl eCTeCTBEHHBIM CUMTATh BO3MOXKHBIM HENpepbIBHOE H3Me-
Herye. Caenyiomas 3agaya 4 AaeT IpHMep TAKOH CHTyallHH.

PaccMOTpHM TIPOMHIILIEHHOE TIPOH3BOACTBO HEKOTOPOA GHOMACCH. [Io ucre-
YeHHH KaXKAOTO MecAua MHeKOTOpoe KOJIMUECTBO GHOMACCH y CHaercs unorpebu-
TeJII0, NPHHOCA NPEAnpPHSATAIO JOXOA kY, a OCTaBlIeeCs KOJIHYECTBO 6uoMaccnt 2
3a Mecsi BHOBDL yBennunsaercs A0 a2, a>1. [lponseopcTBenHble 3aTpaThl NpH
STOM 3aBUCAT OT 2 M onpeleisiorca Qyukumess @(2z)=ez?, rhe e—3aauHoe
uncno. Tpebyercsl onpefennTh Tak#e 0GBeMEl NOCT2BOK, 4T06H B TedenHe N
MecsileB NPeATIPHATHE HOJAYYHIO MaKCHMAJbHbIA CyMMapHBI JOXOM.

TMycTs KoJMuecTBo 6HOMAaccH K KOHIY MepBOrc mecAua pasHO X, a 1ocTaB-
Ka B TepBbli MecsAl, paBHa yi. Toraa BO BTOPOH MecCAl HYXKEO BLIGHPATH
MOCTABKY Yy YK€ AIA KoJHdecTBa GHOMacch a (X—¢) # T. L. TakuM o6pasom,
APHXOINM K CcAefylollell 3afade:

HalTH

max {ky1—<P(x—y1)+kyz —o(x,—y)+.. kyy—o(Xn1— %)
IIPH yCJOBHAX

Xy=a(X —yy)y Xo==@(X1— Ya), - + oy XN=1==0 (XN -2 —Yyn—1)
-{0CTaB/NIEHHOE KOJHIECTBO 6HOMACCH YBENHUHBARTCS B 4 pas).

0<y; <% 0< <Xy o0 O<yy < XN

{Be/MUMHE TOCTABOK HEOTPHUATEJbHEl H He MPEBOCXOAAT HMMEMOUHRCA pe-
-CYpCOB).

O6o3nauny gepes }g(X) MaKCHMaJbHEA NOXCA NpPeAnNpHATHA 32 § Mecsd-
1eB, ecy TMepBOHauaJbHOE KOJAMIECTBO GHOMaccH paBHo X. QyHKuiH fs (x)

CBfI3aHbl CASAYIOIHMH PeKyppeuTHbIMHA COOTHOUICHHAIMH, TPEACTaB/AAIOIHMH
MaTeMaTHUeCKY10o 3anich NpHHLUHTA OTITHMAJBHOCTH.

fl(x):(;glyg{ky—e(x—y):’}
fs(x)zoinyel); (ky—e(x— )+ [s-1(ax —g)))
S:Q, 3, o uay N.

Lina onupee/qeHHOCTH pemuM 3aJayy TPH TAKHX UHCJOBBIX 3RAYSHHAX
napaMerpos: £=10; e=0,1; a=2; x=150; N=12.

[Ipoltecc pelienns COCTOMT B TOM, 4T0 ONHA 3a ApYroft BLIYHCIASIOTCA
¢GynRumn [y (X) ¥ Te 3HateHua y (1O CMEICAY y=Y; — PasMep NOCTABKH B Lep-
BT Mecsll), Ha KOTODEIX PeanH3yloTcsl MakcHMyMEL Jlerko y6emutnes, 9T0 TPH
STOM Mbi TPHAEM K TaKOH TabJnue.
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TaGawya 15

M\‘)ly_ fa (%) ‘ Y ) Ja(x) Yy ‘( Sia () Yy

cx —5 ex —5 lex—5

‘ 25
el x| 10x 4 ——
€

25
10x +—.2
€

, 25
s 1o+ =01
€

3

Hosicanm, nampuMep, xak sanommsioTes 1sa OepBbiX CTos01na 3TOl Taban-

un. [lo onpepenenuio (x)=0ma-x {10 —0,1 (x—y)2}. MakcHmyM BrIpa-
<Y<x

h2HEA, CTOAILErO B QHTYPHBIX cKOGKax COpaBa, MOXeT NOCTHIATHCH JUBO npH
=0, an6o OpH y=4x, 160 B TAKON BHYTDeHHell TOuYKe MPOMEKYTKA H3MeHe-
Ns Y, The MPOoA3BONEAA MO § OT BLIPAXKEHNS, CTOSINErO B uryparx cko6rax,
p-i¥a Hymw. Jlerko BHueTb, WTO mpoussoamas obpamiaeTci 8 Hydab fnpH
y=x+350, 7. e. BHe HonmycTHMCTO MPOMEXYTKa H3MeHeHws y. CpaBHHBas 3ua-
'1uid Bbipamenna B cKoSkax npd y=0 u y=x, HaXOJHM, 4TO MaKCHMyM io-
(riraeTed npd y=x W, crencBaTeNbHo, [i(x)=10x, Ananoruuno sanoarsores
OCTAJbHbIE CTOMNGUDL.

Teneps yxe BHREO pemlenne 3amamm. Makcumansrpi noxon OpenmpHaTHA
3a 12 mecsaues, ecaH MauadibHoe KOJ/IH4eCTBO 6HOMacob paBsusseh 150 yoi. e,

5
cocrasaser frp (150)=10- 150+ (ﬂ-ll =4250. OGbeM TocTaskh s nepBHIf

0,1-150—5 ’
Mecsly Y= —-0-—1—— =100. Bo sTopofi mecsiy KosmuecTso GHoMaccw pasHo

0,1-100—5
100 ([150—100] - 2), a nocraska Yo= Tl—=50' ATo KONHEECTBO 6Ho-

Macoul B 06beM HOCTABOK NpeNNpUATHA COXPaHAITCH BO Bee MECdHbl, BKMOUYAH
OMHHAALATHIL, B ABEHALLATHI Ke Yie=100.

Ormetnm, 9T0 MeTon AHHAMHYeCKOrO NPOTp aMMHPOBAHAR 1IIH-
POKO HCHOMb3YeTCSI H B 3a1a4aX aBTOMATHYECKOLO ‘Peryanposa-
HiA. DTOT e KPYT 3a/1au yCHemHo HCCJIRlyeTCA Ha OCHOBE NIPHH-
Wina MaKCAMYMa, paspaGoTaHHOTO COBETCKHM YUeHbIM 8KaeMil-
ko J1. C. TToHTpATHHBIM.

§ 2. Henuneiinoe APOTPEMMMPOBaKE

Eumte pas Bepaemes x PacCMOTpeHHOH yzKe 33a5aue pasMenieHus
(cx. ra. 11, § 2). Ha stor Pas MoguuKauus cocToHT B TOM, 4TO
HPOHIBONCTBEHNDbIC 3ATPATHI HA CAHHHLY NPOLYKLUUH HE [OCTORH-
I'bt H, CeIOBATEJBHO, NPOU3BOACTBEHHDBIE 3ATPATH He NpONOpUHO-
14.15HBl OOBEMY BBINYCKA, a 3aBHCAT OT Hero HeJuHe#lHO, T. e.
Gyuxunasa fi{x;)¥, mpencrasasiomas 3aTpaThl Ha TWPOU3IBOACTBO
HPoOAyKTa B o6beme X; Ha i-M APEANPUSATHH, MOXKET GbiTh HEMABHEH-
nod. [1pousBoncTBenHble MOmHOCTH OyneM cuuTaTh MHOGHIMH, A He
¢012aTRABHO TPUHAATCKALUMY MHOXECTBY LeNOHHCACHHBIX 3Ha-
ucind. Jlenast Takue npeamoxoxennus, OPUXOANM K clexyiolnefi
MareMaTudeckoll zagage: HalTH

{T,IJ? {gl Si(x) +12j Cljxij}
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(MUHEMYM CYMMapHLIX 3aTPaT Ha IPOH3BOACTBO H TPaHCIOPTIE«
POBKY) IIpH YCJIOBHSIX:

1) Xij = > (0 (mepeBo34TCH HEOTPHLATEAbHBIE KOAHYECTBA NPOAYKTA);

m
9 _Z (npousBefieHHbie KOAHYECTBA NPOAYKTAa MONHOCTBIO ROCTAB-
)xz—— Xij asiotcs moTpeGuTeAsM);

n Py
3 2 S B (kax XA NyHKT NOTpeGNeHns MOAydYaer He MEHbiue 3ajaH-
)l—tx # Djuoro B HeM 06'beMa moTpeCreHus).

DkcTpeManbHble 3a4a9H, B KOTOPHIX JiHOO orpaHudenus, JuGo
nesesasi ¢pyHkius (cayua#i, KOTOpel MBI paccMaTrpusaem!), nuGo
H TO H ApPyroe HeJMHHeHHBb, HA3LIBAIOTCA 3ajadaMi HeslHAelHOIo
nporpaMMHpoBaHusa. K coaseHHIO, TOKa He HMeeTcs oO0uiMx
METOJO0B, MOJOOHEIX MeTOJYy IOCJeZOBaTeJbHOro yJyd4mieHHs Iha-
HAa HJIH CHMILIEKC-MEeTOAYy B JIMHeAHOM NPOrpaMMHpPOBAHHH, KO-
TOpble [103BOJA/IM OBl pellaTh JOOble 3afayd HeJHHeHHOro mpo-
rpaMMupoBanus. [ToaToMy MH cMOXKeM yKa3aTb Ha BO3MOMKHOCTb
pellleHHs] JIMIIb AJIsI HEKOTOPBIX, BIIpoYeM, BeCbMa BaKHLIX dacft-
HBIX CJydaeB.

[Ipexne Bcero, gas TOro, YToObl Jaydile MOHATD, B YeM XKe Bul-
paxaercs «Hel‘lp}iHTHbm a<p<pex'r» HeJIHHEeHOCTH, TIpOBefeM Cpas-
HeHHe 3ajay JIMHeHHOTO H HeJHHeHHOro NPOrpaMMHPOBaHHSL
Haunem ¢ MHOXecTBa JONYyCTHMBIX IJIaHOB. B 3apayax aunefinoro
[IPOrPaMMHPOBAHHS OHO BBHINYKJOe, ¢ KOHEYHBIM UHCJIOM KpalHHX
ToueK (HamoMHHaeM, 4TO KpaHHell TOYKOH Ha3mIBaeTcCs BcsKad
TOYKa MHOXeCTBa, KOTOpasi He fIBJIsieTCcH BHYTpeHHeA HH AJs Ka-
KOTO OTpe3Ka, LeJHKOM [pHHAJIeXkKalllero 3TOMYy MHOMXeCTBY).
310 cpa3y CTAHOBHTCS MOHSATHEIM, eCJIH BCIIOMHHTD, YTO TpaHHLa-
MH MHOJKECTBA CJYKaT THIepIJIOCKOCTH. B 3agauax xe neimmuedl-
HOTO [IPOrpaMMHpOBaHHSA (B TOM CJjydae, KOria HeJiHHefiHH orpa-
HHYEHHSI) MHOXECTBO JONYCTHMBIX NIJIAHOB MOXKeT ObiTh HEBHITYK-
JIblM, MOXKeT UMeTb GecKOHeuHOe yHCJHO KpafiHux Touek. Hanpu-
mep, IIyCTb AOIyCcTHMasi obJjactb Ha miaockoctdu XO¥ onpenens-
€TCsl TAKUMH OTpaHHUYeHHSAMH:

(= 1P+ @—1P <1
xy<1,

Uz puc. 11 BuAHO, uTo 3Ta obsacTb HeBHIIyKJas, Tak Kaxk
OTpe30K, coelHHsOLHHA 00K ABe TOUKH Ha runepbose, He Ipu-
"HaanexuT objactdH. Kpome Toro, Bce TOUKH, Jiekamue Ha Orpa-
HUYMBaOUell 06MacTh Ayre OKPYXKHOCTH, SIBJISIOTCS KpafiHHMH,
T. e. uMeeTcsl GeCYHCIeHHOe MHOXKECTBO KPafiHHX TOUeK.

BoisicHHM Tellepb, YTO HOBOTO IIPHHOCHT HeJIHHEHHOCTH B meje-
Bo#i ¢yukuuu. Padbire ObiJIO yKa3aHO, 4YTO pelieHHe 3ajayH
JHHEeAHOTO IPOrPaMMHUPOBAHHS 06513aTeIbHO HAXOAHTCS B HEKOTO-
poix (BO3MOXKHO, B HEeCKOJIbKHX) KPaMHHX TOYUKAX MHOIKeCTBa AOs
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NYCTUMBIX NJIaHOB. B ciyyae menuneiinol wemerol GbyHKUUY Jeao
06cTOMT HHaye. OKaskiBaeTcs, 4To SKCTPEMYM MOXKeT HOCTHraThCs

He TOMbKO Ha TpaHHlle, HO H BHYTpH AONyCTHMOH oO6JacTy.
(puc. 12).

VY
4
ST, oy
I X ‘j /

14

L

Puc. 11 Puc. 12

H eme ogno OCIOXHEHHE, OTJIMYAIOlICe HENHHEHHble 3a1ayun
OT JHHeAHbIX. IleneBass Gpynkuus B JONyCTHMOH 06JacTH MOXKerT
HMETb HECKOMILKO JIOKAJILHBIX SKCTPEMYMOB. (ToBopsit, yto ¢ynk-
Uil HMeeT B TOuYKe A J0KaJNbHBL SKCTPEMYM, €CJH 3HAYECHHS
¢yHKuHH B Touke A He Gosbme (MM He MeHbIIE), YeM 3HAYCHHS
(G YHKIHH BO BCEX HOCTATOYHO GJIM3KUX K A TOYKax.) I'eoMeTpHye-
CKas HIIOCTPALHUS 3TOrO CJayyasi IpHBeLeHA Ha puc. 13.

|
!
|
v
|

(]

LRI AU

7 P t
/ ! !
7 A T, f

Puc. 13 Puc. 14

IlepeuncauB Te ocobennocT, KOTOPbIMH 06/1afa10T HeJHHEl-
HBI€ 33/1aUH M0 CPABHEHHIO C JIMHEHHBIMH, YKaKeM Tellepb HEKO-
TOpbie BOSMOMHEIE MYTH HX pewenns. Haunem ¢ paccmorpenus
HelHHEAHBIX 33134 CllelHaNbHOrO BuAa. Takoll XapakTep UMEET B
PSAE Cy4aeB U yNOMHHABLIASCA BBIIE 3a1a4a Pa3MeLLECHHS.

J1151 HeKOTOPBIX BHIOB NMpPOM3BOACTBA, TAKHX, HanpuUMep, Kak
SKCIUyaTallHsi MECTOPOXICHMH TOJNE3HBIX HCKONAeMBIX © T. 1.,
NPEACTABMACTCS €CTCCTBEHHHM AOMNYIIEHHE O BHIIYKAOCTH (YHK-
LHl IPOH3BOACTBEHHBIX 3aTDAT, T, €, YTO 3aTpaThl HA eIHHHIY
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EPOAYKHHH B@3pacrailoT ¢ obwemoM mobwiyn. Hamomuum, urto

GYHKLMA HASBIBACTCA BBILYKIOH, eeJH LI J0GOR Maphl TO4ERK X|
U X2 U3 @O/1aCTH ee omEpe/lesieHdsl (KOTOpas NPEAIONAraercs Chi-
IYKJA0H) u au4 Beex uncen A, 0 <<\ <l BbIMOJHAETCH HepaBEeHCTEO

J (x4 (L =8 x) <A () (1 =1) / (x2).

I'padux takoh dynkuun uszobpaxen Ha pHc. 14.

MHOXKecTBO NONYCTHMbIX IJIAHOB, ONIpeieaseMoe YCAOBHIMH
1—3, npencrasasger coBofl BbIMYKAbII MHOTOrpaHHHK. Takum
oBpasom, Tpebyercs HaATH MHHHMYM BBITYKJIOH QYHKIHH, 3a/]aH-

HOU B BLIMYKJO# 06/acTH. DTOT KaacC
ir 8ajad HOCHT HasBaHHe GolNYKAOZ0
RPO2PAMMUPOBAHUA.

Jlokazano, 4TO MHHHMYM BbITyK-
J0# QYHKUHH HA BBITYKJIOM MHOMECT-
Be TOYeK MOKeT ObiTh TOJNBKO OAHH H,
CJ1el0BATEAbHO, JIOKAJbHbBI MUHHMYM
coBmajaer ¢ r10Ga/ bHEIM MEHHMY-
MOM, B. 3TOM ciayuae BOSMOXKHO CKOTH
YPOLHO TOMHO ANIEPOKCHMHPOBATH 2a-
iauy BbHIYKJIOrO NPOrPaMMREDOBAHIIT

Pue. 15 ajlaycH JIKHeAHOTO IPOFpaMMHPOBa-
aad. s Tarofl annpoXcAM ARl HY M-
HO 3aMEHHTb KPHUBbIE [;(X;) BIMCAHHbLIMH B HAX JOMAHLIMU JHHEA-
MH (puc. 15), a 3atem mpeoBpasoBaTb weneByl0 QYHKIHIO B JU-
HEeAHY10, HCIOJNb3ys ypPaBHEHHS] 3BEHbEB 3THX JOMAHbIX H BBOId
NLOMOJHHTENbHbie orpannyenuda. [lonyuennas upu sToM 3anaua
JHHEHHOTO NPOrpaMMHpOBaHUS MOXeT ObiTb yke 6e3 Tpyaa pe-
1eHa, H ee peltenye AaeT NPUOIHIKEHHO pellieHHe HCXOTHON H2-
JIHHEeHHON 3a1aun. PazyMeercs, TOUHOCTb 6y/eT TeM Bbille, YeM
Gojiee TOYHO KPHBble ANMPOKCHMHPOBaHb! JOMAELIMH. 3aMeHa
KPHBOH JIOMaHOH B clyyae 3alaud pPasMelleHHa 3KOHOMHYCCKH
COOTBETCTBYET 3dMeHe OJHOr0 HequHeHHO ONHMChIBaeMoro crnocoa
IPOH3BOACTBa NMPOJYKTa Ha JAaHHOM HpPEINpPUSITHA HA PAL CIOCO-
GOB NMPOM3BOACTBA: CKAaXEM MEpPBON TbICAUH H3/AEHH, BTOPOH Thi-
CAYH B T. 1., ONHCbIBAEMbIX JIHHEHHO, HO C Pa3JHYHBIMU 3aTpara-
mu. ITonydgaeMbifl IpH pelueHHH TAKOH JIHHEHHO-NPOrpaMMHOK 3a-
A24K NAaH U NPeICTaB/AeT NPHGLHKEHHOe Dellenne HeanHelnof
3a/lau. JTOT NMYTh HENPHMEHHM HPH OTCYTCTBHH YCJOBHA BBIlIYK-
JIOCTH QyHKIHH. B. 2TOM cilyyae MOKET OKA3aTbCHl BKJAKYEHHBIM B
[L71aH BBITYCK TPeTbeH ThiCAYH H3JeNHil H He BKAWYEHHbIM BHITYCK
HepPBbIX [BYX THCAY — HJIaH OKaxKeTcd HepeatbHbiM. B cayuae
BHIITYKJAOCTH TaKad BO3MOKHOCTb HCKJIOUYEHA — BHITYCK LEpPBHIX
TBICAY Kak CO/lee BbIFQAHLIE He MOXKET He BOHTH B IJaH.

K coxanen#io, oueHb. 4aCTO CHIIOTE32 © BBIIYKJIOCTH QYHKUH

fi(x;) oxazpiBaerca nempaBoMepHOfl. a5 60JbLIHHCTBA BHAOB
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NPOH3BNACTBA 3aTpaThi HA BHIIYCK €IMHHUbl [POAYKUHH vOﬁbl‘IHo
} MCHBINAIOTCSI C POCTOM MpOH3BOACTBEHHBIX MOIHOCTeH, T. €.
dyHKUHH fi(X;) MOHOTOHHO BO3pAcCTalT W BOLHYTH. DTOT cayuail
HCCpAaBHEHHO TpyAHee MpeAbIAyIIero, Tax K4k 3ajgada MoOXKeT
HMETb Telepb MHOXeCTBO JIOKaJbHbiX MHHHMYMOB. Hurepecnas
IIOTNBITKA pellleHHs TaKoro poja 3ajay npeanpHHsita 8 1964 roay
BLeTHAMCKHM MaTeMaTHkoM Xoadr Tyem., OHa ocHOBaHa Ha ugee
CyXKeHHsl JONyCTHMOH obsacTH 3a cyeT oTGpachiBaHus Tex yacTeil,
B KOTOpBIX 32BEOMO He NOCTHraeTCsi MHUHHMYM.

Bo3MOXHO # NpHMeHeHHe pasMWyHbIX HTepaTHBHBIX MeTOJOB,
OCHOBAHHbIX Ha OYeHb IIPOCTON HAee — MOIIArOBOM NpHOIHIKeHHH
K Touke MuHuMyMa. Ecaid H3BeCTHO 3apaHee, YTo uesieBas (GyHk-
UHMST HMEET eNHHCTBEHHBI MHHUMYM, TO NOHCK TOUKHM, B KOTOpOit
OH JOCTHFaercsi, MOXeT ObiTb OpraH#308aH Tak. Bo3bMeM B Kaue-
CTBe HAYa/IbHOH NMpPOH3BOJBHYIO TOYKY AomycTdmoil obJactd 4
ONpefeNidM A/ 3TOH TOYKH TO HalpaBlieHHe, B KOTOPOM (pYHKUUS
Onictpee Bcero yGuiBaer. [lepeiinemM x HOBOH Touke, crenaB He-
6oabIIO «uars B HallpaBJieHdH CKOpeliero yGLHBaHHs (byHKUHH.
[Totom cHOBa oThicKHBaeTcs mogxoasiiee HallpaBJieHHe AJisi Tepe-
XOJa K OYepefHOH ToUKe H T. 1. Pasymeercsi, 3T0 Toabko rpy6oe,
CXeMaTHYecKoe onHcaHHe oOuled Hies OAHOrO H3 HTepamHOHHBIX
ipoueccoB. Mbl COBepLIEHHO He Kacaemcsi TAaKKX BOIpOCOB, Kak
BLIGOp BENHYWHB 1Ara, KOMHYECTBO HeOGXOZHMbIX L1AroB, Ipo-
AOJKEHHE NOHCKA SKCTpeMalIbHOM TOUYKH NpH BBIXOAE Ha FpaHuuy
IonycTHMOM 06J1acTH H T. A,

Ecin uenesas QyHkuusi MMeeT HeCKOJILKO JOKAMbHBIX MHHH-
MYMOB HJId IIPOCTO 3apaHee O Hel HHYEro He H3BECTHO, TO MOHCK
3KCTpeMaJIbHOH TOUYKH eile GoJjiee oc/10XKHseTcs. D10 06bsicHsIeTCH
TeM, YTO OIMCAHHBIA Npoiecc YJAYYLIeHHS IVIAaHA MOXeT B 3TOM
Clydae NpHBECTH K JIOKaJAbHOMY MHHUMYMY, OYeHb JajieKOMy OT
rnoGanabHoro. Urto6n usbexaTo 3Toro, NpHXOAHUTCSA, 3aBepluas
OJMH NOMCK, HAYHHATBH €ro CHOBA, HO yXe C ApYroil HayaJbHOR
Toukd. [Ipogenas Taxyio npoueaypy c pasmuunbimu (*KenatesbHO
MHOFMMH) TOYKAaMH, MOXKHO BHIOpaTb B KayecTBe NpHG/IHNKEHHOFO
DEUIeHHst 3a[1a4¥ HAaHMEHBUIHA H3 JIOKANbHBIX MHHHMYMOB (CM.
(puc. 13). Uem Goabmee yHCAO Touek JonycTHMOH ob6JacTH
pOCMOTpeHo, TeM Goiiblle IAHCOB, YTO HAHJEHHBIHl pe3y’abTar
IpeNCTaBJsIeT JeHCTBHTE/IbHOE pelleHHe 3afauH,

Hecmotpa Ha Goabume TpymHocTu, cBssaHHble c pelieHdeMm
3af1a4 HeJIMHeHHOro NPOrpaMMHPOBAHHS, O KOTOpPhIX MBI nocrapa-
JIUCh 1aTh NpEACTaB/eHHe YHTATeN0, B HACTOsIlee BpeMsi BefeTcs
Goabuias paGoTa no paspaboTke HOBBIX M COBEpLIeHCTBOBAHHIO
yXKe H3BEeCTHbIX METOJOB HX peuleHHs. B mepeyio ouepenp 3To
BBI3BAHO GOJIBIIOH NpaKTHYECKOH BAaXKHOCTBIO 3a71a4Y TAKOro
THIIa, HX aKTyajdbHOCTblo. Kpome ymomuHaBuiefics yxe 3amaun
pasMelenuss H BbiGOpa NMPOH3BOACTBEHHBIX MOILHOCTEH, OTMETHM
€lle OHY XapaKTepHYI0O SKOHOMHYECKYIO 3ajady, IpHUBOASALLYIOCS
K 3ajaye HeMHEHHOro MporpaMMHpOBaHHUs.
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Ilpu u3yueHHH BONPOCOB COCTABJEHHS MJIAHOB € y4YeTOM Io-
TpeGaeHusi GbhipaeT HeOOXOAHMMO HCIOAb30BATh (PYHKLHIO, BbIpa-
Kawuryo 06beM H0Tpe6eHUs HEKOTOPOro MPOAYKTA B 3aBHCHMO-
CTH ot ero uensl. Cpasy Xe NOHATHO, 4TO GYHKIHS 3Ta 324aCTylO
Henunefinas. (HaHpHMep, eClIM MeHATb lleHy NPOAYKTa, TO IpH
GonpiioM yMeHbiIeHHH leHbl 00beM noTpebjedus IepecTaer 3a-
merHo pactu.) Ecaum Tpebyercs OTbICKaThb NPOH3BOACTBEHHbIH
MJIaH H CBSI3SaHHBIE C HUM lEHbl, OnpefednTh obbeM MOTPebeHKA
Tax, yTO6H OH SbL COrIACOBAH ¢ 3THMH LEHAaMH, H IIPH 3TOM Mak-
CHMH3HPOBaTb 3P(PeKT OT NpPOH3BOACTBA H HOTpebJEeHHA 3TOro
OPOAYyKTa, TO NMpHAEM K THIIMYHOR 3ajlaue HeJIHHEHHOrO Nporpam-
MHpoBanusi. JlasbHeHlIne NIpAMepPEl MOTYT ObITb YKa3aHbl CaMuUM
YHTaTeneM.

B HenuuefinOM NPOrPaMMHDPOBAHMHA TaKXKe MOryT OblTh mOCT-
POeHbl cBsisaHHbIE C ONTHMAJbHBIM IJIAHOM OHEHKH, OZHAKO HX
3KOHOMHUecKOe 3HaueHHe OIMHChBaeTcsl Bodee CA0XKHO, YTO BHOCHT
H3BeCTHBIe TPYAHOCTH B HX IIPAMEHEHHe.

§ 3. Llenouxcnestoe nporpamMmKpoBaHKe

Paccmotpum Tenepb HeGOJbHIyi0, HO BeCbMa CYLIECTBeHHYIO
MOnudHKa{lo 321a4H pasMerHenus, ylOMHHaBmeficas B § 2 BTo-
pO# ry1aBBl M B npeAblAyleM Naparpade.

ITycte umeercss n myHkTOB A, A, ..., A, B KOTOPBIX MOFYT
6biTh pasmelnenbl NPeINPHATHS, HPOU3BOASIHE HEKOTOPDIH NpO-
nyxr. [Ipeanonaraercs, 4TO NPEANPHATHS CO3JAIOTCS [O THIOBHM
NpOeKTaM H HX [POH3BOJACTBeHHble MOHIHOCTH X; MOTYT IPHHH-
MaTb JHIIF KOHeYHOe MHOXecTBO 3Hadenud. Hanpumep, mnpea-
IpusiTHe MOxeT OBITh OCHAIEHO OAHON, ABYMS HJH TPeM# KOH-
BeliepHbIMH JIMHHSMH, HMeTb JBa, 4eTbipe HJIH 11ecTb OTHOTHIIHBIX
arperaTog (meyeil, KOTJI0B) u T. H. Takum 06pasoM, 3xech NpoHU3-
BOJCTBeHHble MOILHOCTH IDHHHMAIOT He TOJBKO KOHeyHOe YHCJIo
BO3MOXKHBIX 3Ha4yeHHi, a H olpelelleHHBE NEJOYHUCTEHHLIE 3HAaye-
HHs51 (TOuHee, KpaTHble HEKOTOPOH enuHHEe). laa KaxAOro nysk-
Ta u3BeCcTHAa 33aBACHMOCTb IPOH3BOACTBEHHBIX 3aTpaT OT BHINYy-
CKa, T. e. Gpynkup f;(x;). Jas npocTorl GyieM cuuTath ee JH-
HefiHo#, T. e. [ (%) = Caxs.

KpoMe Toro, 3ajiaibl m MyHKTOB NOTpeGJieHHa 3TOro NPOAYKTa
¢ ofbpemaMu HorpebseHusi, PaBHBIMH COOTBETCTBeHHO B, B, ...,
B.,, a Takxxe mMaTpHLA TPaHCIOPTHBIX 3aTpaT C sjeMeHTaMu Cj;.
3anaua, kKak u paHbHle, COCTOHT B DasMeleHHH INpeANpHATHH,
OllpepeJieHHH HX IIPOH3BOACTBEHHBIX MOHIHOCTEH H OpraHH3aluH
NepeBO3OK TaknM 06pas3oM, 4ToObl CyMMapHble 3aTpaThl [0 Ipo-
H3BOACTBY M TPaHCIHODTHPOBKE ObIEH MHHHMAaJbHBLIMH.

OBosnauas yepe3 x; cObeM NPONYKTa, NPOH3BOAHMOrO B i-M
NYHKTe, a X;; — KOJHYECTBO HPOAYKTa, NepeBosuMoe H3 A; B Bj
TPUXOAHM K CAeAylOLieH 3afage: HaATH '

76,



n
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= i,
CYMMApHEIE 3aTPATH N0 NPOH3BOACTBY M TRAHCIOPTHPOBKe

HPH yCAOBHAX
1. %45 > O (mepero3sres HeoTpuLATENbHHE KOAHTECTBA npoaykra);

m
9 2 (lpousseentoe KOJIHTECTBO BPOAYKTE HOZHOCTRR
* xi_i_lxil HROCTABAAETCH NOTPeGHTERIN);

n o
3 z B (Kaxuuf NyHKT noTpeGienus TOAYy13a€T NPOAYKT B
* lxi} = £J o6beme, ne Menblnem 34 faHKOTO);
=

4. xi NpHHHMAET 3aA3HHLEe HEeAOYHCAEHHBIE 3Ha %eHHA,

3azaun, B KOTOPHIX UMEIOTCSH OrpanHYeHHsa Tuna 4 HAE CBOAR-
AeCsA K HAM, NOJNYYH/NM HA3BAHHE 3a8aY YCAOHUCACHNOZO npo-
epammuposanus. HecmoTpsa Ha, Kasasdoch Gbl, MaJoe OTIHIHE HX
OT JIHHEIHONPOrpaMMHLIX (N0GaBicHHe YCA0BasL 4}, TpyAHOCTH
NpH KX DEIEHHH BO3PACTa®T O4YEeHb CHABLHO. Jlemo B TOM, 970
ONTHMAJLHOE DELICHHE B 3TOM CJy4yae He 06A3aTeNbHO BAXOAUTCH
B ONHO/ M2 BEDIIHH MHOrOrpaHHHKA, 331aBAEMOFO YCRAOBHSMH
1-—3, 1 o6blyHble MeTOnbI AUHENHOMO NpOrpaMMBDOBaHAS, KCIOAb-
3YIOLIHE 3TO OGCTOSTENILCTBO, OKA3HLBAIGTCH 6ECCHIbHIMH ApH
PEIIEHHN 32144 UEIOYHCAEHHOTO IPOrpaMMHPOBaHus,

PaspaGoran, oanaxo, psan cneunanbHbix METOOB, NPHIOJHMX
HMEHHO ILJIA TaKOro kfaacca saaay. ITpoctelimuit u nanmeHee Tog-
HbIA U3 HHX COCTOUT B PeHICHHH JUHEHHON 33[1a4H C OrPaRHYCHAY-
Mu 1—3 ¢ nocrenywomum OKDYTACHUEM DE3YJILTATOB TaK, YTOOLE
OHH YIOBJACTBODAIH K ycaoBuio 4. TOuHbIE MeTOR, NAIOMHR ONTH-
MaJbHOE pelIeHAE He/IOYAC/IeHHOH 3aiayu, pazpaboran aMepH-
KaUCkHM MmaTematukoM P. Fomopu. Xors npurusnuanshas npH-
MCHHMOCTDb H [la)Ke KOHEYHOCTb METOAa JOKA3aHa, Bee XKe BpaKkTH-
4CCKas HEHHOCTD @rO OrPaHUYeHa, TaK KakK C ero NOMOILbIO yaaer-
Cd peltaTh JHMHIb 3a8a4u He CHIDKOM GOJIbIIOrG obnema, pame
HCNOJIb3Ysl CaMYH0 COBPEMEHHYIO BbIYHCIHTENbHYIO TeXHUKY.

Sameqanue. [Ipu pemrenun IIpaKTHYECKHX BOIPOCOB OCOBGEHHO
1aCTO BO3HHMKAIOT 3a1a4H IeA0YHCECHHOTO ApOIPaMMHEPOBAHHS,
B KOTOPHIX NEPEMEHHBIC IPUHHMAIOT JHIEb [BA 3HATCHHS: HYJb 4
CIHHHLA. DKOHOMHYECKH OHH COOTBeTCTBYIOT TOMY, YTO TO AR
HHOE€ BO3MOXKHOC peuleHHE NPHHHMAeTCs WM Her, Hanpuwmep,
CTPOHTL NOMHY WJIH HeT, IPHOGpETATh MAMKHY MAM BeT H T. W,
Ipu pemennn tTaxux zamau HEPEKO yaaeTCcs HCNOIb30BATh U Me-
TGIbl KOMOHHATOPHOTO aHAJIH3a, TAK HASHIBACMb] HanpasJieHHEH
nepe6op, MPOCMOTP Pa3THUHBIX COYCTAHHN 3HAYCHH nepeMeHHbX,
HO HE BCCX BOSMOXKHBIX, 2 JIMIIb Pa3yMHO BLIGDAHHOR YaCTH uX,

§ 4. Croxacriueckoe nporpamMmMMpoORanme

B xauecrBe nocaenneii 3aRatH, He yKIaAbBaOmelics B paMkH
JHHEMHOrO MPOrpaMMHPOBAHHS, IPHBeLEM 3ajauy €1oxacruuecko-
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20 npoepammuposanua. Tak Ha3bIBAWOTCS 3alaYd, YYHTHIBAIOIIHeE
cydaliiHbii XapakTep HeKOTOpHX mapaMerpoB. HyxHo oTMeTHTb
npexie BCEro, 4TO B IPaKTHKe IIJIAHHPOBaAHHS YacTO NPHXOJAHTCA
YYUTBIBATh caygafinbie paxtopsl. Hanpumep, ciyyafdiHbiMH MOTYT
GbiThb 3/7eMEHThl TEeXHOJOTHYEeCKOH MaTpHlbl B 3ajade JHHEHHOTO
nporpaMMHpOBaHHs, NOTpeGHOCTH, T. €. IipaBble YacTH OrpaHdye-
HHI, LeHbi H Ap. Bee 3T0 cBA3aHO C TeM, YTO HEBO3MOXHO, OCOGeH-
HO NpH NJIAHHPOBAHHH HA AJMHTEJbHbIHl IEDHOJ, yKa3aTb SHAUEHHS
BceX K03(p(pHIIMEHTOB H HOPMATHBOB C NOJHOH OIlpefeaeHHOCTEIO,
TaK KaK Bcerja OHH MOTYT H3MEHHTbCS IIOX BJAHSHHEM KaKHX-HH-
6yap HellpeBHAEHHBIX COOBITHI.

st npumepa paccMOTpHM 3alavy KOMILIEKTOBAHHA CTAHOY-
HOTO mapKa IIpH HeH3BeCTHbiX 3apaHee 3axasax. OrpaHnunMcA
JIMIIb CJAOBECHBIM ONIHCaHHeM ee,

Ha npennpusiTie mo peMOHTY aBTOMOOHJeHd B TeucHHE rona
NOCTYIAIOT 3aKa3bi HA BHINOJHEHHE TeX HIH HHBIX paboT. 3apaHee
HEM3BEeCTHO, KOrla, Kakue H B KaKOM KOJHYECTBE 3aKasbi NOCTY-
nat. 3ApaBbifi CMbICJ NMOACKA3bIBAeT, 4YTO €cJAH HaGop CTaHKOB
MaJ, T. €. HEeBEJHK KDYr BHITOJHsieMbix paboT MJIH MaJO KOJHYE-
CTBO CTaHKOB, T. €. BO3MOJKHA 3aJeprKKa B BbilIOJIHEHHH 34Ka30B,
TO mpennpusaTHe GyAeT Tepnerb yOhITKH, TaK KaK 3aKa34HKH Hpei-’
noyryr oGpaTHTbCcst K ycayram Apyrux, Gosee coBepUIEHHBIX
npeAnpUATHH. YObITKH €CTECTBEHHO H3MEDATb BETHYMHOH HEMoay-
YeHHOH H3-3a 3TOro npuGeiiH. C Apyrofl CTOPOHE, SICHO, YTO €CIH
BEJIHKH H acCOPTHMEHT, H YHCJIO CTAHKOB, TO GOJBILYt0 4acTb Bpe-
meHd oHM GyAyT Ge3neficTBOBaTb, a MpHOODETEHHE H COAEPKaAHHE
6OJILIIOrO KOJHYECTBA CTAHKOB CBsI3aHbl ¢ OOJbUIMMH 3aTpaTaMu.

[Tockoabky cyMma npubbineli 3a rof sBJsETCs CAy4aiHOH
BEJHYHHOMH, He HMEeT CMbicia TOBODHTb HENOCPEACTBEHHO O ee
maxcumusanuH. IlosToMy Ha npakTHke OOLIYHO B KayecTBe Lene-
Bo#i ¢yHKUHH BbiOHpaeTcs AMG0 MaTeMaTHYeCKOoe OXHAAHHE IIPH-
6blIH, BHIYHCIAEMOE Ha OCHOBE H3BECTHBIX BePOATHOCTEH MOCTYI-
JIeHHS 3aKa30B, JHOO BEPOSTHOCTb TOTO, YTO BEJHYHHA MPUOLLIH
OXaxkeTcsl He MeHbllle 3aAaHHOA KOHCTAHTBI.

HoxasaHo, YyTO mepBbifi cjay4yall CBOAHTCH K o6GbiYHOH 3ajaue
JUHEAHOro IporpaMMHpOBAHHs, BTOpON Xe TpebyeT ISl CBOEro
HCCJeIOBaHHS CliellaJbHbiX METOLOB.

VkaxeM elile [Be 3aLa4H, B KOTOPbIX €CTECTBEHHO YUHTHiBATh
cayuainbie ¢aktopbi. [IpH IIaHHPOBAHHH CETBCKOXO3SHCTBEHHOTO
npoussoacTBa (cM. ra. II) ypoKalHOCTH KyJabTyp Ha pasiu4HbIX
y4acTKax, CTPOro roBopsi, CEAyeT CYHTATh CAYYadHBIMH, TAK KaK
OHHM 3aBHCSIT OT NOrOAHBIX YCJOBHH, IPEACKa3aTb KOTOpbi€ TOUHO
HeBO3MOXKHO., TOYHO Tak »Ke HEBO3MOXHO IIpeAcKasaTbh YHCJIO
maccaKHpOB, KOTOPOE OKaXXeTCs Ha TOH MJ/IM MHOH aBHAJMHHH, HO
TeM He MeHee HeOOXOAMMO OIPENENHUTb KOJHYECTBO CaMOJIETOB,
obCayKHBAOMHUX Kaxayko auHuio (cp. ra. I1, § 2). Tlo-Bunumomy,
ugratenap 6e3 Tpyjaa cMoKeT IONOJHHTb CIIHCOK TaKHX MPHUMEpOB.
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Tnasa v

MATEMATUHECKME METOAM M HAPOQHOXO3SAWCTBEHHOE
MNAHUPOBAHME

§ 1. Hexovophie coBpemeHHbie NPOSnemsl 2KOHOMMUECKON Hayun

Jlo cux mop Mbl paccMaTpHBa/IM JIMIIb CPABHHTENbHO YaCTHITE
SKOHOMHYECKHe 3a[ayd H yOeluNHcb B 1elecoo6pasHoCTH 10.1-
XOJOB K HX DEIIEHHIO C TOYKH 3PEHHSI KOHUENLHH MaTeMaTHue-
CKOr0 ONTHMAJbHOTO I/IaHHpOBaHus. Temepb MBI mepexomum K
00CYKAeHHIO TpoblieM, BO3HMKAWIIMX Mepefl SKOHOMHKOR B le-
JIOM, OCTaHOBHMCSl Ha METOAAX MX HCCJAENOBaHHS, CYLECTBYIOLLHX
i TeX, NIPHMCHEHHS KOTOPHIX MOXKHO OXHAaTbh B Oymymem.

IIpexknae Bcero HyKHO OTMETHTb, 4TO MepeXol K 3TuM Gonee
<IIMPOKHM» MOJeJISiM CBSI3aH HE NMPOCTO C DACUIMDEHHEM yxKe
HMCIOUHXCA YaCTHBIX MOJEJEH, HO H CO MHOTHMH CBOCOGPasHuIMH
BONpOCaMH, XapakKTePHbBIMH JJS MOJeNedl HapOAHOXO3AHCTBEHHG-
ro nnanupoBaHus. [locTpoenne W MccremoBaHHe 3THX MoAenci
BO3MOXKHBI JIHIIb HAa 6ase coueTaHHs TpaAMHHOHHBIX METONOB 3KO-
HOMHYECKOrO aHajii3a, BO3HHUKIIMX Ha OCHOBE SKOHOMHYECKGH
TEODHH H YXKe HMemlerocss 60raToro ONbITa, CTATHCTHUECKHX
METOAC3 H MaTeMaTHKO-3KOHOMHYECKOI0 MOJAeNHpoBatns. B cesasu
C TeM, YTO pPaccCMaTPUBAaeMBbIH KJacC MOJeJel OXBaThiBACT CHOK-
Hble 3KOHOMHYECKHEe KOMILIEKCHI, JeATeNBHOCTH KOTOPLIX Aajexo
lie JeTepPMHHHPOBAHA, POJIb CTATHCTHUECKHX METOMOB 3HAUHTENbUD
BO3pACTAET II0 CPaBHEHHIO C NPEAMIECTBYIOUIHMH 3a1a4aMy.

[IpucTynum Temepb K ONHCAHHIO OCHOBHbIX HaPOJHOXOSSIHCT-
BEHHBIX MOJe/NeH H JafuM HX KpaTKHe XapakTepHcTHkH. [Ipexne
BCEro OCTAHOBHMCSI Ha BOMNpOCaX COCTAaBJEeHHS IJIaHa XO3AHACTEa
na Gase NJIaHOB OTHENBHBIX OTpacjell MPOH3BOACTBA H cOasaHCH-
POBaHHOH HAeSITeNIbHOCTH OTpaciell Mexay coboil.

Ilpn MaTemaTHueckOM aHa/H3e mpouecca paclIMPeHHOrG BOC-
NpOM3BOACTBA HCIOJMb30BAJHCh [0 MNPEHMYILECTBY anareGpaumye-
CKHe cOoTHoUleHHs. M3pecTHOe NMpHMeHeHHe NpH OBIEM aHagH3e
AMHAMHKH 3KOHOMHYECKOH CHCTeMBbl HAaXOAT H AH(depeHuuaNnb-
Hbie ypaBHEHHS, OAHAKO IDH TAKOM aHaJH3e Deyb HAET mo npe-
HMYLIECTBY O CaMblX OOIMHX rJI06aJbHBIX XapaKTEPHCTHKAX 3KO-
HOMHYCCKOH CHCTeMbl, MeXay TeM HYX/bl BHICOKOPa3BHTOrO
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X035fiCTBa, SBJASIOLIErocs THIHYHBIM Jas1 XX Beka, H B 0CoOeH-
ROCTH HYX[bl IJAHHpYeMOH YHpaBisieMOH 3KOHOMHKH, BO3HHK-
el Mocae COLHAJHCTHYECKOH peBOMIOLHH, JHKTOBAJX MHOTpel-
HOCTb He TOJbKO B rJ106a/bHBIX, HO H B 60Ji€e KOHKPETHBIX 3KOHO-
MHAYECKHX NOKasaTelisiX M XapakTepHCTHKaX. DTO NpHBeJIO X CO-
ananuio B 20-e rogsl B CCCP cucrembl MexoTpacieBoro 6anaHca,
NOJIy4HBIIell CHCTeMaTHYecKoe pa3BHTHe B paboTaX aMepHKaHCKO-
ro 3KOHOMHcTa H cratHcTuka B. JleontbeBa. B CCCP nuccnenoBa-
HHS IO MexKoTpaciaeBomy GasnaHcy Bo3oOHOBHaHCb B 50-x ropax.
Jta HoBasi ¢opMa INpelCTaBJIeHHsl CHCTeMbl CTaTHCTHYECKHX JaH-
RBEIX OKasaJach BecbMa 3§ (peKTUBHO.

Yro Taxoe OasaHc, H3BeCTHO KaxaoMmy. Xossafika [oma,
noJy4duB 3apabGOTHYIO IVIaTy MyXXa H CBOlO, paclipefeisieT, Ha
Kak#e NOKYIKH OHa OygeT H3pacXoloBaHa. BoO3MOXHO, H He
nojo3pesasi 06 3TOM, OHa cocTaBjsieT GaJaHCOBble OTHOMICHHA B
X npocrefiredi popme.

Tad6auna 16
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Bananc Bcero HapoOJAHOro X03sficTBa OCHOBAaH Ha HJee€ COIO-
CTaBJeHHsl pe3yabTaToB H 3aTpat. [TockoabKY npuBeneHHbie HHKe
GasaHcoBbie OTHOLIEHHSI IJISI XO3SHCTBA B LEJOM XapaKTepH3YIOT
B3aUMOCBSISH MEXIY PpAa3JHYHBIMH OTPAacHsIMB, OHH IOJYYHIH
Ha3BaHHe MeNoTpacaesozo Gasarca. CXxeMATHUYECKH 3TH COOTHO-
HIeHHs] MOXKHO 3alHCAaThb B Buje chaenyionieil TaGauub (Tadma. 16).

s toro yToGbl Jyulile PasbACHHTh NPHHLUMIBL NOCTPOEHHUS
MexoTpacaeporo  6anaHca, OrPaHHYHMCS  YCJAOBHO — TOJBKO
YeThIPbMS OTPACJASIMH NPOH3BOACTBA: [ — POH3BOACTBO 3JEKTPO-
3HePruy, 2 — TOIVIHBHAS IIPOMBIUJIEHHOCTb, 3 — yepHasl MeraJ-
Jvprusi U 4 — Jerkasi POMbBIIJIEHHOCTD.

BenuyuHa x;; Bolpaxaer o6beM NPOAVKUHH i-H OTpac/H, 3a-
TpauuBaeMoH npH (YHKHHOHHpOBaHHH j-H oTpacau. Hanpumep,
X1} — KOJIHYeCTBO 3/1eKTPOSHEDruH, 3aTpauHBaeMoe IIPH NPOH3-
BOJACTBE 9JEKTPOIHEPTHH, Xig — KOJHUECTBO 3JEKTPOIH2PTHH,
3aTpayHBaeMoe B TOIVIHBHOH IPOMBINJIEHHOCTH. DJIeKTPOsHEpPrHs
pacxonyeTcs H B YEeDPHOH MeTaJIyPruH, U B JerkoH mnpomMblulfieH-
HOCTH, H 3TH HOTPeGHOCTH ONpeAeNsT COOTBETCTBEHHO BeTHYHHH
X13 H X14. O1HAKO 3JeKTPOSHEPTHIO NOTPebJSIOT He TOJMbKO Iiepe-
YHCIeHHBle OTpAac/HH npousBoacTa. IlorpeburensiMu ABIMOTCS
HaceJeHHe, TPAHCHOPT, KyJbTYpHbIe YUDeXK1€HHS H 1.

O6o3HauuM o0beM KOHEYHOTrO HPOAYKTAa j-H OTpacid depes
V;. OH ckaanbiBaeTcsl W3 HENPOH3BOJACTBEHHOTO moTpebJenus «o;
(BK/IIOYAR M BJOXKEHHS B HENPOH3BOJACTBEeHHbie (OHABI) H HAKOf-
JICHHS NPOU3BOACTBeHHBIX (POHAOE Bi. Ecau obmuit o6beM npous-
BOACTBA j-# oTpacau 0603HauuTh W;, TO NPHXOAHM ¥ CJAELYIOHIUM

COOTHOIIEHUAM .
W;=U;+V; j=1,2, 3,4,

rae
4

U1=kZ_1x1k u Vi=a;-|f.

2TH ypaBHedHs NOJYYAlOTC B pe3yJbTaTe CYMMHDOBAHHA MO
CTPOKAM M YKAa3biBAIOT, Kak HCHOJb3Yercss H pacHpeiefscTci
npousBefeHHas mnpoayknusa. Hanpumep, neppoe u3 mux (j=1)
D3H2aYaeT, YTO BCS NPOH3BefeHHAas 3JeKTposHeprusi W, pacnope-
Kedsercss MeXAY ueThipbMsl oOTpacasMu upousgopctsa {U,=
=X+ X2+ X134+ X14) HENPOH3BOJCTBEGHHBIM NOTpebiaeHHeM W Ha-
KoniaendeM (Vi=o;+B1).

Marpuua mexorpaciaeBoro 6anaHca MoXeT CTPOMTbCH KaK B
HATYpaJbHOHX (TOHHB MeTaNya H T. IL), TaK H B CTOHMOCTHOM
hopme (B Kaxux-TO 6a30BbIX HEH3MEHHHX iicHaX). B nanpHefitienm
OylieM uMeTh B BHAY HMEHHO NochenHiowo dopmy Gananca.

OnHako OTpac/b MOXHO aHAJNHSHPOBATH He C TGYKH 3DEHHs
pacrpejieNcHHn ¢e NPOAYKLUH, a C TOYKH 3PEHHR 3aTpaT Ha Nipo-
H3BOACTBO B RaHHOA oTpacad. Tax, AJs HOAy4YeHus HPOAYKLHH
YepHoH MeTaJJIyprud TPeOYITCS H 2JeKTPOIHeprus, H TOUJAHBO,
H {8JC/AHA JICTKON LPOMBIIICHHOCTH {CHeunojexAa, i T. i),
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Ilomumo 3toro0, B i-fi OTpacan uMel0TCs 3aTpaTbl Ha 3apabor-
Aylo IJaTy, paBHble Z;, a Takke NOXOA O; BO3HHKAIOMHE TpH
PeaJM3alnl NPOLYKTa OTPACH.

Takum o6pasoM, Aas 3aTpaT Ha NPOH3BOACTBO NPOAYKUHH i-fi
OTPacCJil MOXHO 3aNHCaTh CJAeAYIOLiee PABEHCTBO:

4
szkZ_I XpFZi43, 1=1,23, 4.

Hanpumep, nociennee ua mux (i=4) 03Hayaer, YTO CTOMMOCTb
TPOAYKLHH JErKOA MNPOMBIIJIEHHOCTH pPaBHA CTOHMOCTH aatpa-
YeHHBIX B Hell NPOAYKTOB BCEX YeThIPeX OTpacael IJOC 3apabor-
Hasl n1aTa paGCTHHKOB JIETKOA NPOMBILJIEHHOCTH H JOXOL, noJay-
YeHHBIH OT PeaJn3alnH NPOAYKTOB JErKofl NPOMBIIJEHHOCTH.

Cosokynnocts senuuun Vy, Vo, ..., V, npencrapJsier cobnil
HaUHOHAMBHBIA JOXOA B ero oTpac/ieBofi cTpyktype, a V="V, +,
A Vot..+V, — cymMMapHBIi HaUHOHAJBHBIH JOXOMI. ’

PaccMoTpeHHbHe HaMH 6anaHCOBBIC COOTHOMIEHHS npeicTan-
JAFI0T €000l 6OJIBIIYI0 LEHHOCTb, TaK KAK HA HX OCHOBE MOTYT
PACCYHTBLIBATLCS MHOTHE BaXKHbleé SKOHOMHYECKHE XapaKTepPHCTH-
K — KO3((HIUHEHTH NPAMBIX H NMOJHBIX 3aTpaTt H ap. JleficTBH-
TEJLHO, H3 YPAaBHEHHA CBSI3H 3aTPaT H BbINYCKA NPOAYKIHH MOXK-
HO NOJCYHTATh 3aTpParbl NPOAYKTa i-H OTPAcJH Ha BHIMYCK
eXHHHLBI NPOAYKTAa k- oTpaciau. DTH 4YHCAA Qi H SABASIOTCS
K03 (GHUHEHTAMH NPSAMBIX 3aTpar.

Tak, Hanpumep, ko3 dHUHEHT NMpAMHX 3aTpart 3JIEKTP O3Hep-
FHH Ha NPOAYKLHIO METAJJYPTHH COCTABJSET a13=%3.

3

OnHako pacxon 3/eKTPOSHEPrHH Ha MeTala He HCYEepIbl-
BaeTcsl HENMOCPeACTBEHHbIMH 3aTpaTtamu ee. Ha merann pacxo-
RyeTCst TOINIHBO, B NMPOH3BOLCTBE KOTOPOTO TaKiKe HCIIOJb3yeTcs
SJCKTPOSHEPTHS, H 3TH 3aTPaThl 3J€KTPOSHEPIHH NOJKHBE GBITh
YUTEHBl KaK CBA3aHHble ¢ NMPOH3BOJCTBOM MeTaJja.

Ecan nmpousBecTH aHAJOrHYHBIM 06pPa30M NOICYET BCeX 3a-
TPaT, NPHXONSIIHXCS HA €AHHHUY KOHEYHOro MPOAYKTA, TO GYAyT
onpenesiedbl KO3 QHUHEeHTH NOJHBHIX 3aTpar. OTMeTHM, YTO
UOJHble 3aTPATBl MOTYT CYIIECTBEHHO OTJIHYATbC OT MNPSMBIX.
Tak, nanpumep, no MexxorpacaeBomy G6anancy CCCP 3a 1959 rog
UpsIMble 3aTPAThl YePHbIX MeTaJJIOB Ha NPOH3BOICTBO 3JEKTpO-
3HePTHH cocTaBasoT 14,4 py6. Ha Thicsuy py6Jefi npoOAyKuMH,
TOT/a KaK NOJHEE — 45,4 py6. MaTeMaTHUeCKH MOJIHbIe 3aTparThl
HaXOAATCS C NOMOUIbI0 O0pallleHHs] COOTBETCTBYIOLIEH MATPHHHbI.
Jannple mexoTpacyeBoro GalaHca YAaCTHYHO HCHOJB3YIOTCH YkKe
cefidac MPH COCTABJEHHH HapPONHOXO35IHCTBEHHOrO NJaHa.

O:maxo cxema MexoTpac/ieBoro 6anaHca HMeeT H CyIecTBeH-
Hble HelocTaTkH. HampuMep, HemaJible TPYIHOCTH NpPH COCTaBJe-
HHH 0a7aHCOBBIX COOTHOIIEHMI BO3HHKAIOT H3-3a TOTO, 4TO Npe-
TPHATHA NOYTH KaXKJOH OTPACAH NPOH3BOAAT HE TOJBKO NMPOAYK-
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uMI0, OTHOCAINYIOCA HENOCPENCTBEHHO K CBOEH OTpacid, HO H
LpyrHe BHAbI npoAykuuH. CkazkeM, IapHKONOAUIMIHHKOBHE 3a-
BOJ, KPOMe CBOeH OCHOBHOM NPOAYKUHH, BBIYCKAeT MsCOPYOKH,
(parypHele KOHbKH H JPYrHe NpPeAMeThbl IMHPOKONO NOTpebJicHus.
Ho nake ecan H npeolofeTb 5TH TPYAHOCTH, TO OT IVIABHOTO ee
HellocTaTKa H30aBHTC He YHAaeTCs — CXeMa MeXOTPacieBOro
GanaHca mpefcTaBJjsfeT coGofl MO CyTH Kak Onl MOMEHTAJbHYIO
(hororpauio cJ0KHBIIErOCA COCTOSTHHSI 5KOHOMHKH: B Hefl HHKaK
He YYHTBIBAeTCs MPOLecC PAa3BHTHA HapoJHOro xossfctaa. IMoay-
LaeMple CPellHHe YPOBHH 3aTpaT He YYHTBIBAIOT MHoOrooGpasust
BO3MOXKHBIX TeXHOJOTHH, PeaJH3alHH AOCTHXKCHHA TeXHHYECKOTO
rporpecca. EcrecTBenHO nostoMmy, uTo Ha OCHOBe MeXXoTpacie-
Boro 6ajnaHca He MOTYT PelIaThCHl 3aflayH 3KOHOMHYECKOH [HHA-
MUKH ~— ONpeJe/IeHHS] ONTHMAJbHBIX TEMIIOB H NPONOPUHI, B KO-
TOPBIX NOJKHbI Pa3BHBATbCA pas3jHuHble OTPAciHd HapOMLHOTO
rosdiictBa. Ha yacTHYHOe ycTpaHeHHe 3THX HENOCTAaTKOB HANPAaB-
JICHBl HEKOTODHle MOCTPOcHHble HAa 6a3e MeXKOTpacJeporo GaJaH-
€4 HapOJIHOXO3SIACTBeHHblC NHHAMHYCCKHe MOJeJH. Bosee cyuge-
CTBEHHBIH Mporpecc MoxeT GbITh JOCTHTHYT H4 APYTOM MyTH. MK
HMeeM B BHAY HHTEHCHBHO pa3pabaThiBaeMylo B HACTOsILIEE BPeMs
TCOPHIO NHHAMHYECKHX MOJe/cH ONTHMAJbHOTO mNJaHHPOBAaHHS.

OnTtHManbHBle AHHAMHYCCKHE MOJE]H MePCHeKTHBHOTO MJIAHM-
poBaHHSl (JHHCAHONpPOrpaMMHEIE), cOaJaHCHPOBAHHbie HA Kax-
Abifl TOJ NJAHHPYEMOro NepHOAA, YUHTHIBAIOLIHE peaJH3aUHI0
AOCTHIKEHHH TEXHHUYECKOro mporpecca H TPYAOBHE Pecypchi, mpe-
HLyCMAaTPHBAT He TOJBKO (PYHKUHOHHPOBaHHe SKOHOMHKH, HO H
CUTHMAJbHOE DasBHTHe ee. ITH Molean 0cobeHHO BaKHpi AJ4 nJja-
HUPYeMOH 5KOHOMHKH COIHAJHCTHYCCKOTO roCydapcTBa, TAK Kak
1{2 HX OCHOBE MOXKeT OCYIECTBJATbCA Hay4HO OOOCHOBaHHOe H
Hanbosee 3¢ (heKTHBHOE NEPCHEKTHBHOE NJIAHHPOBAHHE Pa3BHTHN
OTHEJNbHBIX OTpaciefl NPOHU3BOACTBA H HApPOJHOIO XO035HCTBA
B LEJIOM.

IpeumymecTBo JHHAMHYECKOA MOIEJH MO CPABHEHHIO CO CTa-
THYCCKOH COCTOHT He TOJBKO B BO3MOXKHOCTH OTOGparkaTb AHHA-
LUKy MPOH3BOACTBA, HO H AMHAMHKY OIEHOK, T. €. TOT (GakKT, 4ro
GLHH H TOT Xe NPOAYKT B PasHble NePHOABI HMEET PasHBIE OLECHKH.
I3 yacTHOCTH, KaK NPaBHJO, IS 3KOHOMHKH XapakKTepHO y6bina-
Hle OLEHOK — OyAyiiHe NPOAYKTH JellleBJe TeX Ke NPOAYKTOB,
CGTHOCAIHXCA K 6OoJee PaHHEMY NepHOAY, TaK Kak NocJcAHHe,
1iCNIOJIb3YeMble KAK CPEICTBO NMPOH3BOACTBA, AAIOT BO3MOMKHOCTH
[1OBBICHTb NPOHM3BOAMTEIbHOCTb TPYJa H BO3MELIAIOTCH C JHXBOM
5 Oynymem.

Tor daxr, uTo oLeHKA eIHHHIB NPOAYKTa McHSeTCA C Teye-
H¥eM BpPEMeHH, NPHBOJHT K OYeHb BaXKHOMY MNOHSATHIO — HOpMe
sppexrustioctu. Hopma sddekTHBHOCTH — 3TO TOT NmPHPOCT yIic-
T0if IPOLYKIHH, KOTOPbIH# MOXKeT GbITh MoOJyueH 6arofapsa 10modi-
HUTEJbHOH eJHHHIE KANHTAJOBJIOKEHHA B TedeHHe ¢IHHHIL Bpe-
MeHH (roza). 3HaHHe HOPMBI 3(Q(CKTHBHOCTH INPH aHAJIH3E
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9KOHOMHYeCKHX BOIPOCOB, OTHOCAILHXCA K AJIHTEJIbHOMY NEPHOXY
BpeMeHH, [laeT BO3MOMKHOCTb PacYeTHHIM NYTeM YYHTHIBATh (hax-
TOp BpemeHH. HanGobllyio podabp Hrpaer 3TOT (HakKToOp NpH pele-
HHH 3a1a4 HePCNeXKTHBHOTO IJIAHHPOBAHHSA, B OCOOEHHOCTH GTHO-
cAmHuXcl K 3P EeXTHBHOCTH KANHTAJOBIOXKEHHH, CTPYKType HeH
HT I

Jlnsa uccnenoBaHHud JHHeHHBIX NHHAMHYECKHX MojeJed MOTYT
YCTellHO NPHMeHSITbCA MeTOAbl JHHEHAHOTO IIporpaMMHpPOBaHHS,
OIHAKO, B COOTBETCTBHH CO CKA3aHHBIM, YBeJHUHBAIOTCS pPaszMep-
HOCTb 3alayH (4YHCJIO NepeMeHHBIX) H 00beM MatpHUBI, COjAEp-
Kamef UCXOJHYI0 S5KOHOMHYECKYi0 HHDOPMANHIO, 1aKe ecyH Npo-
n3BOAHTL (6e3 dero 3iech Heab3sl OGOATHCH) ITHPOKOE arperupo-
BaHHe (OObeAHHEeHHE) OTHEJbHBIX NPOAYKTOB B ieJbleé TPYNIBI
#X. MoxkeT 0O0beNHHATBCA [Hdaxe NPOAYKUHA 1eJ0oH OTpacsH,
HCTOJIb30BaTbCA JAaHHBle MelKoTpacaeporo OagaHca. 31ech no-
J1Ie3HO OTMEeTHTb, YTO IPH peHleHHH 6OJBLIHX 3a1a4 ONTHMAaJbHOrO
TIJaHHPOBAHNSA, OTHOCAILINXCA K GOJIBIIOMY XO03f/iCTBEHHOMY KOM-
nJexcy, a TeM 6ojee K HAPOLHOMY XO3SHCTBY B H€JIOM, HCXOAHAS
HHpOpMauHsa MNOATOTaBJHBAaeTCS He OJIHHM JHOOM H JaXe He
oIHOH opraHu3auHeli. BoJablloe AOCTOMHCTBO JHHEHHONPOrpaMM-
HOH MOJe/IH COCTOHT B TOM, YTO OTAeJbHble YaCTH MATPHIBI, CO-
Hepxalliie HHPOPMAIHIO, OTHOCAIIYIOCS K Pa3JUYHBIM OTpacasM
¥ CHenHadbHBIM TeXHOJOrHAM, MOTYT NMOATrOTaBJHBATbLCA PasJHy-
HBIMH KOMIETeHTHbIMH yupeXaeHHAMH. O6belHHeHHe Ke dacTel
MaTpHObl NPOHCXONHT B IpoHecce pelleHHs, KOrda ¢ IOMOILbIO
2BM oTbicKHBaeTcsl OnTHMaJbHBIH NepcrneKTHBHLI nuaH. Caexyer
€Ka3aTb H O APYIOM JOCTOHHCTBe 3THX MofAedeH. OHH NpPaBHJBHO
HanpasJfAOT MBICJAb HCCJEfOBaTeNs B NOCTaHOBKe 3ajiadi, Ompe-
HAeJleHHH NporpaMMbl pa6oT, Heo6XOAHMOH HCXOAHOH HH OpMaLHH,
BLIGOpE IeTH HCCelOBAHHS.

IToMuMO mOCTpPOeHHS ONTHMAaJbHBIX HapOXHOXO3AHCTBEHHBIX
MolesneH, KOHHIENUHS ONTHMAJbHOTO IJIAHHPOBAHHS HMEET CY-
necTBeHHOe 3HaYeHHe NPH aHaJHu3e PAXA BaKHeHIIHX KOHKpeET-
HBEIX npobJeM 5KOHOMHYEeCKOH TE€OPHH H HPAKTHKH, IIO3BOJSS Jyd-
iie HOHATL HX CYLIHOCTb, YTOUHHTb HOCTAHOBKY, pPaccMaTpHBATh
HX He H30JHPOBAHHO, a2 BO B3aHMHOH CBfI3H, C TOYKH 3pEHHS el-
HON Tpo6JeMEl Pa3BHTHsSt HAPOJLHOIO XO35IHCTBA B HEJNOM.

Bomnpochl nepcrneKTHBHOTO HJaHHPOBAHHS, TaxkHe, Kak CO3Aa-
HHe HOBBIX NpelNpHSTHH, 3JeKTPOCTaHUMH, HOpPOr W T. H., npel-
CTABJSAIOT KOHXPeTHBIE caydyan oOllied npoebaeMbl 5@ ¢ eKTHBHOCTH
KamnuTa/ bHHX BAOKeHHA. CyllHOCTb ee B TOM, UTO AOJKHGO ObITh
HalileHO TaKoe paclpeliejieHie CPelCTB, KaiuTaNoBd0KeHHA Mexx-
Y OTPacC/IsIMH H OTAEJbHbIME O0LEKTaMH, KOTOPOe ofecneynsao Obl
MaxcHMaJbHbIH 3 (peKT uX Mo BCeMY HAapOAHOMY XO3fIACTBY AJf
fIPOH3BONCTBA HYXKHOf OOUIECTBY HPOLYKIIHH.

AHannsz IHHaMHYeCKOH MOJeNH NepPCleKTHBHOTO MJIaHHpOBa-
AHS, HaJIHYHe THHAMHYECKOH CHCTeMBl OHEHOK IealoT SICHBIM, YTO
AJS pelllelius Bonpoca 06 3¢ (EeKTUBHOCTH LAHHOIO KalHTaJlOBJIQ-
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JKeHHA JOJXKHB GBITh CONOCTaB/eHB! CBA3AHHbIE C €I0 OCYIIECTBAE-
HHeM 3aTpPaThl H NOJYyYeHHble pe3yJibTaThl H 3P QeKTh 3a Bce Bpe-
MA ero QyHKUHONHPOBAHHSA, IPH 3TOM pa3HOBpeMeHHble 3P eKThl
LOJACHB! OLITh NPHBEAEHBl K OJHOMY MOMEHTY. ¥ MeHbUIAOIasics
oleHKa 6ynymux 6Jar rOBOPH1 O TOM, YTO BJOXKeHue 3 EeKTHBHC
TOJbKO eCJIH MOJIyYeHHbIe 34 cUeT Hero HpHpalyeruss MPOAYKHIIH
Ha py6Jb BJOXKEHHS, SKOHOMHSA 3aTpaT AOCTATOYHO BENHKH — He
HHK€ HOPDMb 3G (EeKTHBHOCTH €eIHHOIO0 HAPOJAHOXO3ANCTBEHHOTO
NOKa3aTe/ls, XapaKTepH3YiOllero MOTeHUHa/bHbilt 3PdekT Kamu-
TaJOB/IOKEHHA 151 X03fAHCTBA B HAHHHIX ycaoBuAX. KoHKpeTHLie
ONTHMAaJibHbIE MOMieJIH, B YaCTHOCTH PacCMOTpeHHas Bhilile MOJEJ]b
pasMellleHHS] TPOH3BONCTBA H PA3BHTHA OTPAC/H, a TakkKe Godce
coBeplliecHHAasl JAHHAMuuecKasd MO[e]b DA3BHTHH OTPAaciIH NAK0T
OOBEKTHBHBIE METOLBl HAWJYYliero HCNOAb30OBAHHS KaNHTAaJOBIO-
A eHHT.

Panee MBI yKe OTMeuaJjH HEOAHOKPAaTHO BaXKHYIO POJib B KOH-
KPETHOM 3KOHOMHYECKOM aHaJjH3e O0beKTHBHO OOYCJ/IOBJIEHHBIX
Oll€HOK, BO3HHKAIOWHX NPH PellieHHH 3afay JHHEHHOTD Mporpam-
muposauua. g HapojHOXO3AACTBEHHLIX MOAE/NEA 3HAUYeHHe HX
0co0EHHO BEJHKO, TAK KAK HA HX OCHOBE MOXKET OCYLSCTBJAATHCH
noctpoenHe 3pbeKTHBHOA (ONTHMAaMbHOM) cHCTeMBl Lied. [TofcuuM
nonpobuee camy mpobaemy uenoo6pasonamnsi. Ilpexnae Bcero
BLIICHHM, B 4Y€M COCTOHT OCHOBHAs, BaxHeHmwas (QyHKuHf
IeH. ' :

Ecan ocyuiecTaagercs KaKoe-TO TEXHHYECKOe HJIH MPOH3BOACT-
BEHHOE pellleHHe, TO NPH 3TOM HeH30exHO YTO-TO MoJjyyaeTcs H
4TO-TO TpaTHTCs. HyKHO yMeTb COM3MEPATh 3aTPATHl H Pe3y/abTa-
THl, 4 TaK KaK B COBPEMEHHOM BLICOKOPa3BHTOM HPOH3BO/CTBE, HC-
noJb3ylouleM NPOXYKUHIO MHOTHX OTpacJ/ed, NPUXOAHTCA YUHTb-
BAaTh 3aTpaTHl H BJHsHHe JAJeKHX oTpacjiell xossafcTa (HATy-
panbHOe COMOCTABJIEHHE [IPH 3TOM, pasyMeercs, HeMbICJAHMO), Bee
3arpaThl NPHXOAHTCH NPHBOAHTH K OIHOMY 3SKBHBAaJIeHTy — MO-
cpenctaom 1er. Ha ocHOBaHHH lleH, CPABHHBAs 3aTPAThl H Pe3yJib-
TAT, H Jejaercd 3akKIoueHHe O BHIFOJHOCTH HAH HEBHIMOJHOCTH
TOT'O HJIH HHOTO PellleHHS ¢ HaPOAHOXO3ANCTBeHHOM TOUKH 3PEHHSI.
Takum 00pasoM, LeHb He TOJIbKO 006JafaioT HH(OpMaNHOHHBIM
3HaYeHHEM, HO H gBJSIOTCSA TapaMeTpPaMH ynpasjeHHA — CJIyXKaT
6a30ii 5KOHOMHYECKHX pacueroB u peuenHfi. [TosTomy ot Toro, Ha-
CKOJIbKO TPABHJIBHO NOCTPOEHH IeHBI, 3aBHCHT KayeCTBO 3KOHO-
MHUECKOro pacuera. Kaxk Mbl BHAE/H, TAKYi0 XKe POJb BHTOJHAIOL
1 OOBEKTHBHO 00yc/0BJeHHbIE OHEHKH B MOJEJH ONTHMAaJbHOID
nnavuposanud. Ecan 6bl ynanoch B ONHOH MOJE/NH OXBAaTHUTb BCE
NPONYKTH, TPOH3BOJHMEIE B HAPOIHOM XO3SIHCTBE, TO B KauecTs?2
[eH ecTecTBEHHO Obijio Obl BHIOPATh H OHEHKH, COOTBETCTBYIOILIS
ONTHMAJIbHOMY [JiaHy (TMpH YC/AOBHH BHECEHHA KODDEKTHB, CBi-
3aHHBIX C HeJHHEHHOCTHIO, AMHAMHKOH H APYrHMH HeyUTCHHDBILIH
moMenTamu). Tak Kak onTHMAJIbHHLIH INIAH ABJAAETCH RARIYIIIHM
H B NPHHUHTE JOCTHXHMHM B YCJIOBHAX COLHAHCTHEECKOH 3KO-
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HOMMKKY, TO H COOTBETCTBYIOLLHE €My, COIJIaCOBANHbIe ¢ HAM OLleH-
KH B NpHHUHNE 00pasyloT HaHIyumylo cucremy med. K coxasne-
HHIO, IOCTPOHTH TaKYyi0 MOJ€]b H HAHTH OUEHKH IJ% BCEX OTIHEAb-
HBIX BHJOB IPOAYKUHH NPAKTHYECKH HEBO3MOXKHO H3-3a YDPE3MEPHO
Goapiioro o6beMa 3ajavd, OTCYTCTBHA HeoOGXonHMoOR HHpOpPMA+
UMM H N0 ApyruM npuuHHaM. Bce peansHo ocyulecTBHMEBIE MOZe-
Ji B GoJibLIel HJIH MeHblleH CTeNeHH arperHpoBaHsl, H Ha HX Oase,
HCI0Jb3ysl HafJeHHble arperHpOBaHHBIC OLEHKH, IE@Hbl JOJKHBE
paccyuThiBaTbCA NONOJMHHTENbHO. TIpn 3TOM, KOHEeuHO, B OcoJeH-
HOCTH B IleHaX Ha NPOAYKTHI NOTpeG/eHHS, HPHXOAHTCHA YUHUThi-
BaTh H BHE3KOHOMHUEeCKHEe (aKTODHI, cBs3aHHBIE ¢ cOOGpaXKeHHd-
MH COIIHAJ/ILHOTO H NOJHTHYECKOFO NOpsiKa.

Jasa Toro 4ytoObl UEHbl MOTAH JeficTBHTENbHO OBITh OCHOBOH
DKOHOMHYECKOTO pacuera, Heo6X0AuMO, yTOOH OHH MpPAaBHJBLHO OT-
paxaJjH o6lLecTBEHIO HeOOXOHMbie 3aTPAThl }KHBOTO H MPOLLIO-
ro TpyAa. B yci0BHAX €QHHOrO COLHAJHCTHYECKOTO NPOH3BOACTBA
JOJKHbI YUYHTBIBATLCA NOAHbOIE 3ATPATHL — 3aTpaThl BCEro X03s#-
CTBa Ha POH3BOJCTBO AaHHOH npoaykuuu. [TosTOMY oKa3siBaercs,
4TO IIpH OLEHKE 3aTpaT H ONpeJdeAEHHH LEHbl NPOAYKUHH He0bOXo-
JIAMO YYHTBHIBATb HE TOJIBKO TO, YTO HENOCPENCTBEHHO 3aTpayH-
Baercd Ha NPOM3BOACTBO MPOAYKIHH, HO H TO, KaKHe CBA3aHbl ¢
€€ NPOU3BOACTBOM 3aTpaThbl H NOTEPH Ha JPYTHX yuyacTKax eqHHO-
ro xossifictea. Hanpumep, Ha CTpOHTEABCTBO KaKOro-TO 1I0Ma
MOXHO coOparp caMblX KBanudHUHpoBaHHBIX pabouuXx, camyio
COBEPLIEHHYI0 CTPOHTE/IBbHYIO TeXHHKY, MaTepHa/bl, B pesyasrare
oM Gyner NOCTpPOEH OYeHb GBICTPO U geuleBo, Ho 3aTo 10—15 npy-
THX J0MOB GYIYT CTPOHTbCH OUEHb MeHJEHHO H CTPOHTEILCTBO HX
OKaKeTcsd JO0POrocTOAIMM. DTH NOTEpH HEMIb3s OCTABAATh HEYY-
TeHHbIMH, CJe0BaTeNbHO, 3aTPaThl HA AAHHOM Y4YacTKe HYXKHO
CpaTh C yueToMm TOro, KakHe AJf HEro BbifeNieHbl CpPeNCTBa, T. €.
HapAjy ¢ HENOCPENCTBEHHbIMH 3aTPaTaMH XKHBOTO TPylda H mepe-
HECEHHBIMH (MaTepHaJBl, aMOPTH3auus obGoOpyHoBaHHS W T. IL)
ClleflyeT YYeCTb H 3aTpaThl CPEICTB, NOBHINAIOMIHX MNPOH3BO~
JUHTEIBHOCTh TPYyJa — 3aHATOCTb TEXHHKH, 3aHATOCTb XOpO-
fileX 3€MAH H T. A., KaK MBI 3TO YXe pHIe/H PH aHaJH3€ CTPYK-
TYpHl O. 0. OLEHOK B DAacCMOTPEHHBIX paHee YaCTHbIX 3ajayax.
ViTak, npaBHJBHO HCYHCJIEHHAR 1€Ha NPOAYKUHH HeH3GexRHO
JOJMHA YUYHTBHIBATb ATy 3a (OHAM, PeHTy Ha 3€MJI0, Ha Jyu-
NiHe MECTOPOXKJEHHS, H TOJbKO TOTAa OHa cnocoBHa NpaBHJABIO
cAyXHuTb 3 eKTHBHLIM SKOHOMHUECKHM HHCTPYMEHTOM.

Kpome Toro, Tak Kak OOLIeCTBEHHO HEOGXONHMBIE 3aTpaTH
Tpyna (T. e. 3aTpaTsl, KOTOPble NOJE3HH C TOYKH 3pEHHS OOlecT-
pa) obecneynBalOT ynOBJAETBOPEHHE HoTpebHOCTEH obulecTBa, He-
o6x0quMO0, YTOGBI NMPH NOCTPOEHHH UeH YYHTHIBAJHCh pazMep H
CTPYKTypa o611 ecTBEHHHX NOTpeOHOCTeH.

Crenyer ckasaTsp, YTO BHIBOJABI TEOPHH ONTHM aJbHOTO NJIAHHPO-
PaHHS HAULTH YK€ H3BECTHOE OTpPa:KeHHe B NPHHUMNAX UHeHooOpa-
30BaHHsl, NpUMeHeHHbIX B NpoBeAeHHoM B 1967 rony nepecmorpe
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ONTOBHX Il€H Ha MPOMHIlAcHHbEe TOBapbl. B 3THX HeHaX Y4YTeHbl
oTpacieBble (DOHIOBbie 3aTPaThi H YaCTHYHO NMPHPONHHE YCIOBHS,
yuTeH 3¢ deKT NpOAYKUHH LJs HoTpebuTeNs, T. e. CTPYKTypa LieH
npHOJHKEeHA K ONTHMAJbHOR.

HmMeercs H eliie oaHa QYHKOHA 1 eH, ocOOEHHO BaKHas B CBA3H
¢ mpoBOAMMON B HacToslllee BpeMs xo3sficTBeHHON pedopMof,
On# CTHMVYJHPYIOT peajH3auMld HMeHHO ONTHMAJbHOIYD IaHa,
BHICTYIAIOT, TAK CKA3aTh, B KA4eCTBE PHIY4TOB, €70 NOAIepKHBA0-
mux, OcTaHOBHMCS Ha 3TOM BolIpoce JeTajbHee,

Kak H3BecTHO, B nedaTH MHOTOXDATHO IPHBOAMIHCH CAYYAH,
KOrJla BBLITYCK TOH HJH MHOH NPOAYKHHH BbITONEH MpelNpHATHIO H
HeBHITOfleH TOCyfapcTBY, HJIH HaobopoT. HenzbexHnt Ju Takue
IIPOTHBOpeYHsA? FCHO, YTO B YCJAOBHSIX COLHAJHCTHYECKOrO IIpoO-
H3BOJACTBA TaKHe IIPOTHBOPEULSA He SIBASIOTCA auTarOHHCTHYECKH-
MH, HeycTpaHHMbiMH. OKa3biBaercs], UTO ecaH Obl MOKasaTesaH, No
KOTOPbIM OneHHBaeTcs pa(oTa NPeANPHATHH, ObIH BBICOKOKaye-
CTBEHHBIMH, COOTBETCTBOBAJH ONTHMAJbHLIM NJaHAM H OLEHKaM,
TO 5THX NMPOTHBOPEUHH He ObiJ0 Obi, DTO NMOJOXKEHHE CAYKHUT TEO-
peTHYeCKOH OCHOBOH /JJ5 NMPHHUHNHAJIbHOTO BbiBOJA O PeasnbHOH
OCY1eCTBHMOCTH COYeTaHHSA HEeHTPaJK30BaHHOTO yNpaBieHHis KO-
HOMHKOM ¢ IIMPOKOA HHHHHaTHBOH Ha Mecrax. OuHo nosBoffer,
KaK 3TO H NpenfoJaraeTc B XO034HCTBeHHOH pedopme, nepeiTH
B 3HAYHTEJBHOR Mepe OT aIlMHHUCTPATHBHBIX CPEJICTB YNpaBJaeHUs
K HCNOJb30BAHHIO 3KOHOMHYECKHX phiuaros XossgficTsa, [eficTBH-
TeJbHO, NMPH NPaBHJIbHO IOCTPOEHHBIX HEHAX H ILiaTeXax JNHpeEK-
TOp NPeNNnpHATHS HMeeT BO3MOXHOCTb I10 BBeJleHHbiM TOKa3aTe-
JIIM, ONHPAIOIHMCS Ha U eHbi, Y3HaTb, YTO BbirOAHO He TOJbKO 1M
OpeanpHATHSA, HO H 119 FocylapcTBa, W TOFAa €ro mpaBa MOTYT
ObITh pacinpenb 6e3 ymep6a na4 gena.

ITepexon oT aAMHHHCTPAaTHBHHIX CPeACTB YIpaBlieHHd K HC-
10Ab30BAHHIO 3KOHOMHYECKHX DHIYAroB MPHBOIHT K TOMY, UTO IIPO-
M3BOJCTBEHHBI IJaH Aedaerca 0oJiee pealusyembiM, Tak Kak B
3TOM 3aHHTepecOBaHO caMo npeanpusthe, [Ipu sTom caenyer non-
4yepKHYTh, UTO, ¢ APYTOH CTOPOHH, ecJid NIoKa3aTesH paboThi mpe-
IIPUATHS NOCTPOEHB HEBEPHO, TO OHH CJAyXKaT phiyaramu, Ipensar-
CTBYIOIUHMH BHIIOJHEHHIO YCTaHOBJeHHOro naaua. Hanpumep, ec-
JH paboTa IPOKATHOrO CTaHAa OLCHHUBAETCSI TONBKO TOHHAXKOM
NpOKaTaHHbLIX TPYyO, TO, ecTeCTBeHHO, NpelNnpHsTHe, GyieT cTpe-
MHTbCH NPEHMYIUEeCTBEHHO KaTaTh TOJCTOCTeHHbie TPpYOb! GOJbIIHX
nuaMeTPOB, TAK KaK 3TO naeT 60/1bLIHA TOHHAXK, BHIIOJHEHHE Nnaa-
Ha, mpeMuH paboTHHKaM H T. . B xo034iicTBe B 3TOM cayyae He-
136eXHO 6y/eT BO3HHKATh HeXBaTKa TOHKHX TPyO.

PasymeeTcs, 0pH coyeTaHWH UEHTPAJH3OBAHHOIO NIAaHHpOnNA-
HHA ¥ 5KOHOMHYeCKOro pery/jHpOBaHufA BaXXHO NMPaBHJbLHO Ompe-
aedHTh chepbl HX AelcTBuA, $CHO, YTO GeCCMbiCTeHHO OO GBI
nycxaTh B CBOOOAHYIO NPONAXKy KPYNHBie TypPOHHBL, DPacCUHTAHHbBIE
Ha Yerb-Manmekyto I'9C, Tak Kak HH AJs KaKOA Apyrofl CTaHUHH
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OHH H He roffitcs. 31ech HAJAHEO HeOOXOAHMOCTD LeHTPANH30BaH-
HOTO [NIaHHPOBaHHS. : '

C xpyro#t cTOpOHH, $ICHO, YTO HHKTO He GyAeT 3aKasHBATH B
pecropaHe o0efibl Ha TPH roja Bnepeld. Bpsa JH TakkKe siBasiercs
9(G(eKTHBHBIM TOYHBII NpeABapHTENbHHI 3a4Ka3 HA KHONKH H
rBo31H. TyT He 06ofiTHCh Ges 5KOHOMHUECKOTO ONEepaTHBHOTO pe-
{y1upoBanHHA. Takum 06pasoM, JOIKHH ONpefednTbea cheps Xo-
35ACTBA M ynpaBJaeHus, rie 3G deKTHBHee HeHTpPaJH30BaHHOE NAA-
HHPOBaHHe M Ile ONepaTHBHEe PeryJHPOBAaHHE ¢ HCHOAb3IOBAHHEM
IKOHOMHYECKHX DblYaroB H PbIHOYHBIX OTHOILEHHH, a Takke 3P-
{peKTHBHeE COUeTaHHe ITHX JABYX Hauan. [1o-BHAHMOMY, HeBO3MOK-
HO Jla M He HY}KHO Pa3 H HaBCerJa 3apaHee Pasie/HTb 3TH cdepul
ZieAcTBHSA, PasieeHHe NOMKHO ONpeldeHTbCS HNPHPOLOH CaMoro
00bEKTa, CTENEHbI0 COBEPLUIEHCTBA METOLOB IIaHAPOBZHHUSA H pe-
fyn1pOBaHHA HAa OCHOBe Jla/bHeAIIero aHa/IH3a ONKTA H NPaKTHKA.

BLITb MoOKeT, yHTaTeNI0 NMOMOMKET HOHSTH cpaBHeHHe 3¢ Dexk-
THBHOCTH NJIAHHPOBAHHSA H DHIHOYHOrO MeXaHH3Ma Takas aHano-
rua. IlycTs Tpebyerca nnoTHas ykaagka B IpOCTpaHCTBe (B BaroH,
KOHTeHHep) pasiHuHBIX npeAMeToB. IIpH KPYmHbBIX HaH reoMerpH-
4€CKH NPABHJIbHbIX NpeiMeTax Haubonee 3hdeKTHBHbIM Oyjer
H4XOXKIEHHE DANHOHAJIBLHOA YKNAAKH C NOMOILbIO PAcueToB, Ny-
TEM CPABHEHHA PA3JHYHbIX BapuaHTOB. ONHAKO NPH MeJKHX He-
fIpaBHJILHOH (QOPMbI MpeAMeTaX OHH Jyulle YJIOKATCH, eC/H, He
npuOeras HH K KAKHM DacyeraM, NOJOKHTb HX B HaGDOC, a OTOM
YTPACTH,

Hrax, eme pas noxuepkHeM, uTO NIaHOBAs CONHAIHCTHUECKAS
SKOHOMHKA, COTJIaCHO KOHHENUHH ONTHMaJbHOTO MJIAHHPOBAHHS H
{YHKHHOHHDOBAHHS, OTHIOAb He NpeANoJaraeT HOJHON HeHTpaju-
3anHH 3KOHOMHYeCKHX pemeHufi. Hanporus, Graronaps tomy, uto
BMeCTe C ONTHMAJbHBIM HaPOJHOXO3AHCTBEHHEIM NJAHOM CTPOH f-
€Al COINIacOBAHHAA ¢ HHM CHCTeMa HeH H APYIHX OOINECTBEHHHIX
OHEHOK (HOpMaTHBH (POHAOOTAAYH, PEHTA HA 3eMJI0 H MeCTOpOK-
JleHHs MOJEe3HbIX HCKONaeMblX, HOPMAaTHB 3(()eKTHBHOCTH Kanu-
TaJOBJIOKEHHA H [P.), NOABASETCSA BO3MOKHOCTbL Ha MecTax npH-
HHUMAaTb pelleHHd, MAaKCHMAJbHO COIJIacOBaHHHE ¢ HAPOMHOXO3siil-
CTBEHHBIMH HHTepecaMH. ITO NaeT WHPOKHE BO3MOMKHOCTH
HCNOJNb30BAHHA HHHUHATHBE TNPOH3BOACTBEHHHX KOJJIEKTHBOS,
CIOCOOCTBYIOML e MOOHIH3ALHH PECYPCOB H BCKPBITHIO pesepBOB Ha
MeCTax, NO3BOJAET PACIIHPATL NPAarRa OTHEJbHBIX X03AHCTBEHHEIX
Y4aCTKOB, MO3BOJIAET NOCTPOHTL TAKYIO CHCTEMY OLEHKH W CTHMY-
JIMPOBAHHA PaGOThI OTAEJbHBIX YYACTKOB, IPH KOTOPOH BHITOAHUE
AJA o6iecTBa B HEJIOM CTAHOBHTCA BBITOJAHBIM H JUIS KasJIOro
upeanpusarus. Huave rosops, cucTeMa ONTHMAaJabHOrO NJ1aHAPOBA-
HAA CO3MaeT TeOPeTHUeCKYyo 0asy IJA pelleHAS NpobaeMH code-
TaHHA HEHTPANH30BAHHOIO YNPaBAeHHA 3KOHOMHKON ¢ LIXPOKHMH
NpaBaMM H HHHUHATHBOH Ha MeCTaxX Ha OCHOBE 3KOHOMHYECKHX
CPeJICTB YIPaBJCHHSI.

Lipu ns;uenun Bonpocos uenooGpasopanust oueHp BakAO pas-
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JAYATH ONTOBHE B PO3HHUHbIE leHbl. Ecau nepeoie OnpeleNioTCS
B OCHOBHOM NPOM3BOACTBEHHBIMH VCJOBHAMH (MOJHBIMH 3aTpa-
TaMH Ha MPOH3BOACTBO MPOAYKTA), TO NPH (POPMHPOBAHHH pos-
BHMHBIX UeH OOJbLIYIO POJIb HIPAIOT pasMep H CTPYKTypa noTpe-
GHTENLCKOTO CIPOCa, HA BaXKHOE 3HAYCHHE y4eTa KOTOPBIX YKa3bl-
Basu K. Mapke u @. durense, 610K eTHbie OTpaHHYCHHH, COLHAb-
Has OLUCHKA CTPYKTYpPBl NOTpeG/cHUA. B cBA3H ¢ 9THM, a Takke
A/ Hy A IIAHHPOBAHHA BENCTCA HCCIENOBaRHE NPO6aeM noTpe6-
MICHHA, H3YdACTCA YPOBEHb H CTCNCHb YAOBACTBOPEHHOCTH cmpoca,
a TAKXK€ TEHACHUHH B €ro H3MEHeHHH. Ml B 3THX CJIOKHBIX npobJe-
Max TaKXe HaXONAT MeCTO MaTeMaTHYeCKHE MOAXO/bi. BecbMa To-
JICSHBIM B 3THX HCC/ICNOBAHHAX OKAa3aJoCh HCNOJb30OBAHHE Koag-
¢uyuentos saacruunocru CIpoca HJIH NOTPe6JeHHSA, BbipaKaio-
IUHX OTHOCHTEJIbHbIC H3MEHEHHS CIPOCA HJH NOTPeOJCHHA B 3a-
BUCHMOCTH OT Da3/IHYHBIX (PAaKTOPOB — [0XON4, LEHbi NpOAYKTa,
KaqecTBa NpoAayKTa, rpynnbl noTpeGuTeseidl mo COCTaBY CeMbH
HT. L

OxaspiBaercs, uTo cnpoc na npeiMeThl NOTpelJeHNd, ABITIO-
wHecs HaHboIee HaCyHIHbIMH, IPeAMeTaMH nepBoi HeoGXomuMO-
€T#, K4K NPABHJIO, OKA3bIBACTCH MaJIO3/1aCTHUHbBIM, noTpebHOCThL
B HHX NOTPeGHTEDb YAOBICTBOPACT B nepsyto oyepean. Hao6opor,
CNpOC Ha npeaMeThl HemepBoH HeOOXOAMMOCTH, 0COBeHHO npeame-
TbI POCKOLUM, KaK NPABHJIO, OTIHYAETCH GOMBLIOH 3JaCTHYHOCTDIO,
Yipu ysesnuennu noxona BO3pacCTaeT IO NMPEMMYLIECTBY NOTPeb-
JieHHe NPeAMETOB HenepBoil HeoOXOMMMOCTH.

AHanns Ko5)OHUHEHTOB 31aCTHYHOCTH HaeT BO3SMOKHOCTD Ne-
A4Tb SAKMOUCHHR O CTCNCHH YNOBJICTEOPEHHS MOTpebHOCTEH o
PAa3/JHYHBIM NPOLYKTAM, O Ke1aTeIbHbiX H3MEHEHHAX HX KAUECTRa
u ueHbl. Ha ocHoBe 3Toro amamusa okaswmipaercs BO3MOKHbI M
NPEICKA3aTh H3MCHCHHA B CIPOCE, KOTOPble NPOHCXONAT IpH u3-~
MEHCHHH LCHBl Ha KaKOA-HHOYIAb NPOAYKT, MPaBHJIBHO NJaHHPO-
BaTb 0G'beMBl NPOH3BOACTBA H UEHB! HA npenMeTsl HOTpebeHuA.
Hcnonbsysa nanggexamyio CHCTEMY ILeH, MOYKHO OKasbiBaTb Kesd-
TeJIbHOC BIMAHHE HA CTPYKTYPY HOTpeb.eHus.

Tax, mon pykosomerBom ommoro us aBTOpoB ObIIO MPOBeLeHO
HCCICAOBAHHE 3TACTHYHOCTH CIPOCA HA TAKCH B 3aBHCHMOCTH OT
TapHba, T. ¢. H3yYeHHe PeaKUHH HACENCHHS Ha H3MeHCHHe CTOH-
MOCTH npoesna B TakcH. Ilocae tToro kax sta pa6ora Gbuta npoje-
siana, Obl1 paspaGoTan H BBedeH HOBBIH, Gosce pauvoHaabHbik
Tapu(, NPHONHKAOMWHA CTPYKTYPY ONJIATH! MOE3MO0K K COOTHOII e
HHIO 3aTpaT. [lis Koro oKasadcd Gosiee BBHIrOLeH 5TOT Tapud?
Hepenko npuusato cunrtate, uto oT H3MeHenHs Tapuda Mouer
6HTb NOJb3a JHGO rocyxapctsy, 6o Hacenenuro. O6patumcs
K thakram.

Beenenne HoBoro Tapuda, a ou 6611 BBeqe c | A"Bapqa 1961 ro-
23, 1ano 3a mpoWeIHe TOAbl BRIMIPhilll HACEAEHHIO B cyMMe 6o~
Jice-500 MaIH. py6. H BHIATPbILI TOCYAAPCTBY 3a CUET CHHUIKCHHA Ce-
6ecTorMocTH nopaaka 300 maw. py6. (MHTEPECHO OTMeTHTb, UTO
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noxa3aTelln M pe3yJbTaThl BecbMa TOYHO COOTBETCTBOBAJIH cue-
JIaHHHM 3apanee nporrosam!). D1oT aABoltHolt 3pPexT obbACHALT-
¢Sl TeM, uTo H3MeHdeHHe Tapuda BEI3BA10 Pe3Koe yBelHUeHHe CIIPo-
ca, mpHueM B 0COOEHROCTH Ha AajibHEe Noesaxu. B pesysbrarte
3Toro nNpEMepHO Ha TPeTh COKPATMIINCh OTEPH OT XOJOCTHIX NpO-
GeroB M nmpocToeB. ViHaue roBopd, HaceleHHe H I'oCyAapCTBO IC-
JY4HJIH TellePb Te CYMMBl, KOTOpble paHblile BHIOPACHBaIHCh HA
peTep u3-3a HellpaBUAbHEX Tapu(os. Boolbule, roBopa of saddexTe
ONTHMAa/bHOrO IJIAHUPOBAHUA, BCerla clelyer HMeTb B BHAY 3TOT
HCTOUHHE LOXGLOB.

CoBepliieHHO aHAJOTHYHOR BJAWAHHE HA CTPYKTYPY CIIpoca ocy-
[IeCTBJeHD B aBHAlMH H3MeHeHHeM LieH Ha Oujerbl JJ/sT HeKOTO-
PBIX KaTeropril MaccaKKPoB B Pa3HOe BpeMs roia. MaoxkHo, X Co-
JKaJeHHI0, PHBecTH U obpaThbtil npumep. Ha Xemesnol nopore,
rjle He IPHANATA CTOJb rHbKas cucTeMa TapupoB, B IePHOIbl HeHa-
npsXKeHHo#l paboTht BaroHb! HepPeaxo HAYT ¢ Majioll  3arpysxof,
TOra KaK B 0CTajbHoe BPeMA KOJHYeCTBO IACCaXKHPOB CTO/b Be-
JHKD, uTO Y GHJIETHHIX Kacc BO3HHKAIOT ouepenn. Bens nuopde-
peHLHalHuIo LeH Ha GuieTH, MoXHO ObMIo 6B HoOuUTbed OoJlee
paBHOMePHON 3arpysxu 2Kese3Hoil 10DorH BO BCe BPeMeHa roaa.

Pasymeercs, u3yueHHe HoTpefJeHHs NPOBONAHMTCH He TOJMBKO
Ha OCHOBe paccMoTpenus Kos(GQHUIKHEHTOB 31acTHUHOCTH. Tak Kax
HMeHHO B 3THX BOHNPOCAX NPUXOLMTCH YUHTHIBATb B3AHMOIEHCT-
BiE HEeCKOJIbKHX CTOPOH, TO BO3HHKAWT CHTYAIHH, LA ONTHMAa/lb-
HOro paspellieHHA KOTODBIX C YCIEXOM MOXeT NPHMeHATbCH Ma-
TeMaTHueCcKad Teopust urp. Met He OyfeM OCTaHABAHBAaTLCA 31eCh
Ha 5THX npuMeHeHusx. [IpuMenseMble MaTeMaTHUeCKue CPencCTBa
BecbMa paszHoo0pasHy.

B 3KoHOMHXe, Kax U B eCTeCTBeHHbIX HayKax, HapAdy C Teope-
THUECKHM HCCAeJfOBaHHeM BaXxKHoe 3HAueHHE HMeeT 3XCIepH-
MEeHT — OIIBITHO® IPoBelleHHe TeX HIH HHBIX MePONpHATHE B orpa-
HAueHABIX MaciTaGax ¥ H3ydeHHe HX pesdyabratos. Onnaxo npo-
BCJleHHe TAKOro SKCIepHMeHTa He BCerla BO3MOXHO, HEPEIKO OHO
OKa3niBaeTCsl JOPCIrOCTOAILNM H Aateko He Gezobunnbm. [TosTomy
npexcrapsier GoMbIION HATEPeC BO3MOXKHOCTL 3aMeHbl BO MHOIHX
cayyasix peasbHOro S5KOHOMHUECKOro SKCIepHMeHTa MMHTHPOBAH-
HEIM 3KCIIEPHMeHTOM Ha BHUMC/IHTeNbHOH MamuHe. OxasbiBaercs,
uTO, 3aJ0/KHB B MAIIHAY HeoOXOonuMy1o HAGOPMALMIO O Toi HIH
¥HOIl peasbHOll cuTyanunm (u3MeHeHMe lleH, POCT 3apl/iartk H
T. IL.), IPHHSB ONpelefeHHble I'HIIOTe3b O NOBEAEHHH norpefure-
nefi, MOXHO «IPOHIPaTh» ee Ha MaliikHe, NMOCTPOHTb, Kax IOBO-
pAT, MAIUHHAYIO MOJedb NeliCTBHTeNbHOCTH, NOIYyYHB B pe3y/IbTa-
Te OIpelcieHnble KOMMUeCTBeHHBle XapaxTepucTnky. Takok crmo-
ol oTROCSUIMIACS K TaK HA3bIBAEMOMY 3BPUCTHUECKOMY MPOrpaM-
'MUPOBAHHUIO, [103B0/seT HePe1KO XOPOULo NPeCKa3bhiBaTh NoCIeN-
CTBHA NPHHUMAEMBIX SKOHOMHUSCKHX DellieHHH, B CBSI3H C 4eM He-
'KOTopBle NJ1aHOBO-X037HCTBeHHEBle PelleHus LelecooGpasHo amnpo-
fupoBaTh Npexae BCero HMeHHO TakuM ofpasoM,
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Onnoit w3 BaxkHeAmux npo6iem, TpeGyiomux ckopefimero nay-
YeHHA, ABJAAerca npobiemMa pa3MeIleHus H Pa3BUTUA NPOH3BOACT-
Ba, OCBOCHHN HOBHIX PAaHOHOB, HCNO/Ib30BAHHA NPUPOAHBIX pecyp-
cos. CneundHka Hauell cTpaHsi, 06Janamomneli orpoOMHOI Teppu-
TopHeli ¢ Ppa3HOOGPA3HBIMH HEPABHOMEPHO pPacnpeseseHHHMH
NPHPOJHBIMH PecypCcaMu, PasJHuHON MJOTHOCTbIO HaceJeHHd, Bbl-
ApHraer sty npo6uaemy B nepsoifi paa. [lo cymecrsy cpoemy ato
SKCTpemaJsbHad, MHOTOBapHaHTHas mpofJeMa, KOTOpas AOJKHA
6HTL paspelieHa ¢ Y4eTOM BCeX BaKHeEHIIMX OrpaHuueHud (mo-
TPEeGHOCTH, TPYAOBBIE PecypChl, HMeIOIHecd B HAAWYHH 3Hepre-
THYECKHE pecvpPcHl ® T. N.). IloMrMo pasmelenns HOBHIX mnpen-
RPHATHH, NIPUXOUTCA TaKKe HCCIEAOBATh BO3MOMKHOCTH paCIIHDe-
HHA, a MOXKeT OBITb, H 3aKPblTHHA, €CJH 3TO 1€Jeco06Pa3HO, yKe
JEACTBYIOIMX NPEANPHATHH, ONpeledTb HaHOOJee PaluHOHAb-
Hble cepbl BAHAHMA OTAENbHBIX npennpusATuil. ITepexox x onTu-
MaJbHOMY NJIAHUPOBAHHIO PA3MEILEHHA U DA3BUTHA NPOH3BOJACT-
Ba, OCHOBAHHbIA Ha NpHMeHeHHd DBM u 5KOHOMHKO-MaTeMaTuye-
CKHX METOJIOB, JACT BO3MOXHOCTb 3HAUYHTEJNBLHO [OBLICHTD
3 eKTHBHOCTD BCEro HapPOXHOro XO3ANCTBA.

OueHb BaXKHO OTMETHTD, YTO PelieHHe YKA3aHHBIX BasKHEMIIHX
npoGeM COUHANHCTHIECKON SKOHOMHKH, a TaKKe W MHOTHX JpYy-
FUX po6JieM, KOTOpble Mbl HE YNIOMAHYJH 3/ech H3-3a HEAOCTAaTKa
MeCTa, MOXKeT OBTb YCHEUIHO OCYILECTBJICHO JHLIb NPH YCJAOBHH
CHCTEMHOIO, KOMIIJICKCHOTO MOAXO0Na K HX u3yyeHuro. Ho nMeHHo
TaKOA NOJAXOJ XapaKTepeH A5 KOHUENIHH ONTHMAJIbHOrO NJAHH-
poBaHHd, TaK KaK Bce 3TH NPOOJEMBl paccMaTPHBAiOTCA Kak OT-
IeNbHbl€ YacTH OJHOH BCEOOBLEMJoLIeH NPO6GJIEeMbl — ONTHMANb-
HOrO YHKIHOHHPOBAHHA COUHMATHCTHYECKOTO XO3HHCTRA.

§ 2. CerofiHg M 33BTP3 KOHUENUMM MATEMATHYECKOTO
ONTHMANLHOIO MNIAKMPOBAHMY

3aKaHUHBAfA 3TOT KPaTKHI OYePK, XOTENOCH Gbi €Ka3aTh O CO-
BPCMECHHOM COCTOSTHHH, 3HAYCHHH, BO3MOMKHOCTAX M NMEePCHeKTHBAX
(aKTHYECKOrO HCNOJb30BAHHA MATEMaTHYECKHX METONOB B KO-
HOMHYECKOH fpaKTHKe, 0COOEHHO B NpobieMax HapOXHOXO3AfCT-
BEHHOIO MJIAHHPOBAHHA.

B nacTosugee BpeMa MaTeMaTHKO-5KOHOMHUECKHE METOLbI pac-
9eTa ¢ dcnoab3opandeM IBM pce Gombure GepyTcd Ha BoOpyKe-
HHC HAllHM HapONHBbIM X03AHCTBOM. B pfAne muHucTepeTs, KoMH-
TETOB, KPYNHHX XO3AACTBEHHbIX OObeJHHEHHA U NPeAnPHUATUIL
CO3/laHbl OTAENbl H IPYNNBI HO NPUMEHEHHIO 3THX HOBBIX METOAGE.
Bo MHOr#x HayuHo-HCCIENOBATeJbCKHX, TOXHOJIOTHUECKHX H npo-
CKTHBIX OPraHU3anMaX, B BHIYHCAHTENbHBIX IIEHTPAX H By3aX Tak-
He HMEIOTCH 3HAYHTEJNbHBbIe TPYNNH YYEHBIX H NMPaKTHKOB-3KOHO-
MHCTOB, MaTCMAaTHKOB, HHMKEHEPOB, BCAYILHX TEOPETHUECKYIO H
SKCNIePHMEHTAJbHYI0 PabOTy O PA3PUTHIO W BHEAPEHHIO STHX Me-
ToAOB, FiMeerca H HeCKOJIBKO HHCTHTYTOB, AeATeNbHOCTD KOTOPbIX
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[eTMKOM COCpefOTOYeHa Ha 3Tol npobneMatuxe. Cienyer cka-
3aTh, UTO pacTeT H YHCJIO HAYUHBIX yupexIeHHf, HCIONb3YIOMHX
METObl ONTHMAJbHOrO NPOTPaMMHPOBAHHA IS PElICHHS HE3KO-
HOMHUECKHX 3a71ay (aBToMaTHKa, TeXHHKa u Ap.). B wacTHOCTA
ONTHMAaJbHOE NPOrpaMMUPOBAHHE LIHPOKO MCIONL3YETCs B HCC/Ie-
NOBAHHH OmeparHil — LHCHHIJIHEE, paccMaTpuBampmledl MOUCK HA-
Hayulllefi 1eneHanpaBJeHHOH CHCTEMBI nefictsuft, Hucno HayyHo-
TeXHHYECKHX PaBGOTHUKOB B 00J1aCTH 3KOHOMHUECKON KHOEpPHETHKH
M MaTeMaTHUecKOro MporpaMMHPOBaHHS HCYHC/SETCH THICAYAMH.
B psiie yHHBEpCHTETOB, SKOHOMHUECKHX, HHIKEHepHO-IKOHOMHHE-
CKHX M TeXHMueCKHMX By3aX CO37aHbl (aKy/JbTeTsl, BbIYCKAIOUIHE
SKOHOMHCTOB C TOBbILIEHHOA MaTeMaTHYeCKOR NOATOTOBKOH. Ha-
yaTa MOACOTOBKAa H MaTeMaTHKOB, CNelHa/H3HPYIOIHXCA B obaa-
CTH MaTeMaTHKO-9KOHOMHUECKHX HCCJIeN0BaHHH. PasBepHyTa 3Ha-
yuTesbHas paGoTa IO IOBBIIICHHIO KBaJHPHKAIHA HMCIOUHXCSH
KOHOMHYECKHX KaJpOB, OCBOCHHIO HMH HOBBIX MaTeMaTHKO-3KO-
HOMHYECKHX METOZOB M 3JAEKTPOHHOH BBIUMC/IHMTEJIbHON TEXHHMKH.
HenpepbiBHO pacTeT BHINMYCK H MOJYYaeT MHPOKOE pacnpocTpane-
HHe 5/eKTPOHHAS BBIYHC/IMTENbHAs TEXHHAKA, COBEPLICHCTBYETCH
KauecTBO €e, B UACTHOCTH Ka3eCTBO BHEMIHHX yCTpoOficTB, Aeniaio-
IHX ee Gojee MPHCIOCOBJICHHOH 1A I1aHOBO-9KOHOMHUECKHX
pacuyetoB. BaxHOe 3HauyeHHe MMEET U MaTeMaTHdIeckoe obecnede-
HHe MAalIHH, OCHAIleHUe HX OOLIHPHBIM KOMILIEKCOM pasHoobpas-
HBIX [POTPaMM. BBIYHCTHTEAbHBIMHE MalHHAMH ofaanaioT Telepb
He TOJLKO MHHHCTEPCTBA ¥ MCC/ENOBaTeJNbCKHE HHCTHTYTHI, HO H
MHOrHe NpeInpHATHS, DTO AesaeT BO3MOXKHOM IIHPOKYIO MalllHH-
1y o00padoTKy 3KOHOMHUECKOH HH(GODMAalMH, HayuHasg C Npen-
[ PHATHII, YTO HAMHOIO 06/1€rIaeT BO3MOKHOCTh P €aH3alMH ONTH-
MaJbHBIX pacueTos. Hmer paspaboTKa CHCTeM aBTOMaTH3WpOBaH-
HOPO ympasJeHHs [0 pALY oTpacJeil. B aTux cHcTeMax Takxe Ha-
XOIHT LIHPOKOE HCIOJb30BAHHE MaTEMaTHYECKOe ONTHMaJbHOe
nporpaMMHpoOBaHHe.

HasiMuMe MNOArOTOBJEHHBIX KalpOB, LIHPOKOE pacnpocTpaHe-
Hye M MOCTOSTHHOe COBeplleHCTBOBaHHe CPENCTB BBIYH CJUTEIbHOT
TeXHHKH CO31aJ0 BO3MOKHOCTH 1/ PasBepThiBaHHA (ppoHTA pa-
Got Takoro poja. [lo HeKOTOPHIM HANpaBJIEeHHSM NPHMCHCHUE OIl-
TIMaJbHbIX pPAcueTOB HOCHT yXe JLOBOJIbHO MaccOBBIl M CHCTEMA-
TUeCKHil XapakTep M HCIOJb3YETCH MHOTMMH OpraHH3alHAMH
{(1anpuMep, MapIUpyTH3alHs ABTOMOGHJIbHBIX TepeBO30K, obpa-
GoTKa GaHKOBCKON HMH(pOPMaIMH, CeTeBoe IJaHMPOBAHHE, pasMme-
LieHne MpeINpHATHI U IP.).

[lo MHOrMM ApYTHM IePCIEKTHBHbBIM 00JacTAM MNpHMEHEHHE
5THX METOJOB, HX pa3paboTKa M BHEJDEHHE HOCAT elle IKCICPH-
MEHTAJbHbI[ eJMHAYHbII XapaKTep, H OHH He NOJYYHIH HIHPOKOro
paspuths. HecoMHeHHO, UTO HbIHEIIHEE HCIIOAL30BARHE MaTeMaTH-
LeCKHX METOZIOB peaquayeT NMOoKa JHIIb B HeGOMbIIOH Mepe HX M0
TCHIHAJbHblE BO3MOXKHOCTH.

[NpoBenenHas XO3AHCTBEHHAA pedopma JOMKHA CHOCOGCTBO-
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BaThb OO/lee HHTEHCHBHOMY NPHMEHEHHIO MaTeMaTHYECKHX METO
IIOB pacueTa c Hcriob3oBanHeM IBM, C o1HO# CTOPOHBL, HCTIO/Mbe
30BaHHe MaTeMaTHYeCKHX METOLOB IIPH pacueTe HOpMAaTHBOB, He-
00X0IHMBIX J5 peajH3aiHH NPOBOJHMOrO COBEpIlcHCTBOBAHUSE
IVIAaHHPOBAHHA H yIPaB/aeHHs (1i€H, I1aTHl 3a (POHIBL, PEHT, HOP<
MaTHBOB NPUOLIIH U T. I.), a TaKXKe IPOTrHO3UPOBaHHE H3MeHeHuR
noTpeGHOCTEH M cpoca MOXKeT CAeJaTh 5TH IOKasaTeaH OGodiee
TOUYHBIMH H OGOCHOBAHHBIMH H TeM caMbIM OyeT crnocoGCTBOBATh
NOJHOH peajM3aiHH NpPeHMYyUIeCTB HOBOH cucTeMbl. MeTox onTH=
MH3a1HH BaXeH M LJs (QOPMHpPOBAHHS CaMOR CTPYKTYPH 3KQHO-
MHUYeCKHX MOKa3aTesefl. ,

C npyrofi CTOpOHBI, HOBasl CHCTeMa XO3SHCTBEHHOTO PYKOBOM~
CTBa co3jaeT Gosee 6aronpusATHBIE YCIOBUS AJMA BHEIPEHHS Ma-
TeMaTHYECKHX MeTONOB ONTHMH3anHH. X03sAACTBeHHble OpraHH3a«
LMK CTaHOBATCH O0Jiee 3aHHTEPECOBAHHHIMU B COKPAUicHHH 3afr-
paT, NOBbIIeHHH GOHLOOTAAYH H T. L. H TEM CAMBIM B pPeaJH3auuy
ONTHMAJBHBEIX pelleHHH, IloBbilleHse PO IKOHOMHUECKHX TOKa-
3aTellell, yCTpaHeHHe U3JIHUIHUX OTp aHHU €HHH, COBepUICHCTBOBAHHE
11eH000{,a30BaHUSI, NPUBOAsIIEE K JYUNIeMy COMMIacOBaHHIO MHTe-
PecoB NPeLNPHATHS H HAPOLHOTO XO3AMACTBZ B LE/N0M, HCKAIOYAIOT
Te CJIy4aH, KOTJa OCyulecTBJeHHe pellcHHs, ONTHMAJIbHOrO ¢ TOY-
KH 3DeHHSl HapONHOTO XO3fHCTBA, 0KAa3bIBaJOCh ObI HEBHLITOMHLIM
C TOYKH 3DeHMs HHTEpecOB HPeANpHATHA. B mpomaoM Takoro po-
Jla NpOTHBOPeYHS HepeAKO TOpMO3HJH TNPUMeHEHHE MaTeMaTHye-
CKHX METOJIOB.

Haub6oiee BaKHBIM H IEPCIEKTHBHLIM H B TO XK€ BpeMs HaHMe-
Hee¢ pa3paboTaHHBIM SIBJISETCH NMPHMEHEHUE METONOB MaTeMaT-
YeCKOH ONTHMH3ALWH B HapOMXHOXO3AACTBEHHOM IJIAHHPOBAaHHUH.

ComnuanucTHYecKas YKOHOMHKaA, KOoTopasi GasupyeTcs HA efH-
HOH 061l ecTBeHHOH cOOCTBEHHOCTH, IO CaMOR CBOeH NpHPOLe HAH-
Gosee mpucnocobieHa IJS peatH3audH ONTHMAJbHBIX IIaHOBHIX
pemleHHd. ToabKO B YCJAOBHAX COUMANHUCTHYCCKOR IKOHOMHKH
IPHHIMIHAJABHO BO3MOXKHO OCYLIeCTB/ICHHE ONTHMAJBHOIO I1aKH-
pOBaHHA Ha BHICIIeM YPOBHe — /Il HANMOHAJNBHOM IKOHOMHUKH B
1ejloM. B HacTofimee BpeMst UMeIOTCH BCe OOBLEKTUBHbBIE YCJIOBHS,
B TOM uHCJe W HayyHas 6asa, 1J5 nepexoia B HelaJeKoM OyAmy-
LieM Ha CHCTeMy ONTHMaJbHOTO IJIAHHPOBAHHA BO BCEX 3BEHDSX
X03SACTBA, OLHAKO JJISl PeajH3alHH ITOro Mepexofa HY:XKHa ele
Goabllas NOATOTOBUTeNbHAsS paboTa.

Heob6xonumo cymecTBeHHOe oforaiuenne H IepecTpofika Beei
3KOHOMHMUECKOH M CTAaTHCTHYeCKOH HHDopMauuu, pazpaboTka ee
CTPYKTYpPHl,  CO3JaHHE  COOTBETCTBYIOIIHX TEeXHOJOTHYECKUX
CPeICTB — BHIYHCAHTENbHBIX HeHTPOB H T. M. [lepex sKoHOMHTE-
CKOH HayKOH, CTaTHCTHKON, MaTeMATHKOH CTaBsTCsS HOBHE 60Jib-
Li¥e 3ajaud Mo HayyHoll paspaboTke HeOOXOMHMBIX ZKOHOMHYEs
CKHX NOKa3aTesed, CHCTeMbl IJIAHHPOBAHHA H (PYHKIUOHHPOBAHMS
3KOHOMHWKH, METOLHKH peajlH3anmHH NPHHIUIOB OITHMAJbHOIG
N.1aHHPOBAHHS, €ro OPraHH3alMk Ha Pa3NHYHBIX CTYNEHAX H YPOB-
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NAX X03sfCTBA, YBS3KH IIAHOB B MX OTPAcJeBOM H TEPPHTOpH-
aJpHOM paspesax. TpeGyercs paspaboTka 06 BEKTHBHDBIX METOJ0B
yyera moTpeGHOCTeH, NPHUHIHMIOB ONTHMAJbHOH CHCTEMbl ONJAaThh
TPy/Aa H MaTepHaJbHOrO CTHMYJIHPOBAHHA H T. 1. Oco6oro BHHMA-
unsa Tpebyer npobiaeMa GyHKUHOHHPOBAHHUS IKOHOMUKH.
Vsyuenne Bcex 3TMX MOJesef, METOZOB MX pacuera H aHajHsa
TpeGyer cepbe3HbX MaTeMaTHUECKHX HccJIeIoBaHUM, NpeXbABIACT
1oBbie TpeOOBaHHA K MaTeMaTHKE H BHIYHCAHTEIBHOH TEXHUKE.

Hccaegopanis B 9TOM HaNpaBJeHHH HauaTel H BEAYTCs B pALC
HCCJENOBATENbCKHX HHCTHTYTOB: LleHTpaJbHOM 3KOHOMHMKO-Marte-
satuueckom HHcTHTyTe (LIDMM, mupekrop akaleMHK H. I1. ®e-
10penko), HMHCTHTyTe MAaTEMaTHKH CO AH CCCP (zupekTop
akagemuk C. JI. Co6oaes), MHCTHTyTe S3KOHOMHMKH M Oprasusauii
rpouspeacra CO AH CCCP (aupekTop W/IEH-KOpD. AH CCCP
A. T. Aran6ersin), MacTutyTe kuGepnetnku AH YCCP (mupextep
akagemuk B. M. Tymkos), MHCTHTyTe aBTOMATHKH M TeJleMexa-
HHKH (QHpeKTOp akageMmuk B. A. Tpanesnukos) u ap. B pazsutei
3THX paboT GOJbLIYIO POJb MrpaloT paboThi TEX SKOHOMHCTOB 4
CTaTHCTHKOB CTaplIero NOKOJIEHHS, KOTOpbIe ¢ SHTY3Ha3MOM Hata-
-\ paGoTy B 3TOR 06JaCTH, OTCTAHBAJH U NponaraHupopali Ho-
e MeTolbl: HbHe IoKofHoro akagemuka B. C. HemuuHOBA,
npoteccopos B. B. Hopoxumosa, A. J1. Bafinmrefna, A. JL Jly-
Dbe H APYTHX, a TaKXKe Gosiee MOJOABIX YUCHBIX — SKOHOMHUCTOR H
aTeMaTHKOB, TAJAHT KOTOPHIX pa3BepHYJICH HMEHHO B 9TOM HOBO
nGmactu: K. A. Barpusosckoro, B. JI. BeJkuna, . 5. Bupmana,
B. A. Bynasckoro, B. A. BoJKOHCKOrO, E. I'. Tonbmiteiina, A
['pan6epra, 2. b. Epmosa, A. U. Kauenenen6oiresa, B. JI. Ma-
kaposa, B. C. MuxaJnesnua, I0. A. Oneninuka-OBozxa, B. @. Ily-
rageBa, Y. B. Pomanosckoro, I 1il. PyGunmrefina, . B. IOauxe.
OpxHaKo pa3Max H HHTEHCHBHOCTb BEAYMIMXCLHA HeCJAeJOBaHKR elite
1aJIeK0 He COOTBETCTBYIOT HApOJHOXO3ACTBEHHOMY 3HAYCHHIO
JAHHOM CJOXKHOH IpOGJIeMbl H €e 00Bemy.

Xotsa HIHPOKOE CHCTEMAaTHYECCKOE OCYILLIEeCTBJAEHUC NpHALKNOCB
MaTeMaTHUECKOro ONTHMaJbHOTO NJaHupOBaHHA — AeJio 6y11yu1e-
ro, €ro METoAbl H MOJIOKEHHA MOrYT HaUTH 3HAYUTEJbHOE HCIOJIb-
30BaHHE YXKe B HacToAIee BpeMsl.

Ha 6asze mMaTeMaTHUECKHX MOJeJeH IKOHOMHKH CYIECTBEHHO
YTOYHSIOTCS HaulH NpeACTaBJCHHS 06 OCHOBHBIX 3KOHOMHYECKMX
JOHSITHAX M KOJMYECTBEHHBIX 3aKOHOMEDHOCTAX COHHAJIHCTHUE-
CKOTO HAapOXHOro X037fCTBa, YIIyOJsoTCs KOHKPeTH3HPYIOTCH
[1OCTaHOBKA M aHaJaH3 npobJeM, 4To AaeT BO3MOXHOCTb NOJYYUTDb
PAM BaxKHBIX KOHKPETHHIX BBIBOJOB H NPaBHJBHO HNOJOHTH K §op-
MAPOBAHHIO HEOOXOAUMbIX 3KOHOMHUYECKHX nokasaTejiel, paccuH-
THIBAS M OIEHMBAf MX II0Ka, MOXeT ObiThb, BeCbMa IpUOJIHIKEHHO,
B CHJY HETOJHOLEHHOCTH HMeKoleHcs uHpopMaLHH.

MHOrHM TpeACTABJASETCS, YTO MOJOXKEeHHe KOHUCHLHH ONTH-
M2aJIbHOTO NJIAHMPOBAHHS MMEET IOKa YHCTO TEOPETHUCCKOE 3Ha-
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yenne, Ha caMoM Jiesle OHH CyIeCTBEHHBI JJISl KOHKDETHOro pellc-
HUST OuepeNHbIX NpaKTHUecKHX mpobsem Hamero xossfictBa. Ha-
rpuMep, OHH NMO3BOJAIOT IIOMOUb B pElIEHHUH TaKHX BONPOCOB, KAk
VCTaHOBJAEHHE NpHHUHUNA AudQepeHnuHannud NJaaThl 3a  (QOHIM
NOCTPOEHHS PEeHTHBIX NJaTexKel, KaK onpeneneHde ocobeHHOCTeil
KOHCTPDYHPOBAHHUS 1leH B OTHENbHBLIX OTPAcJASaX HapOLHOTo XO34f-
¢TBa — Ha TPAHCIOPTE, B CTPOHUTEJBLCTBE H T. I.

[IpakTuueckas 1eHHOCTb KOHHENIIMY ONTHMAJBHOrO ILIAHHPO-
BaHHs, J0Ka3aTeJbCTBO TOrO, YTO 3Ta MeTOLHKA He SIBJISETCS TOJMb-
KO «TeOPEeTH3HPOBaHHeM», MOATBEPXK/AEHH TeM, UTO PSI BHIBOJAOB
(nnatHocTh GQOHIOB, 3HAYEHHE MOKa3aTeNs NPUOLLIM H Ip.), cae-
JIAaHHBIX TeOpeTHYeCKH, COBNAJ C MPEMJONKeHHSMH IPaKTHKOB-
OpraHu3aToOpOB IIPOHU3BONACTBA, IPOTPECCHUBHBIX IKOHOMHCTOB M
TCXHHKOB, BBUIBHHYTHLIMH B INIpOlleCcce INOATOTOBKH X03fHCTBEHHOH
pecdopmbL.

OnbiT paboThl cO BCell OYEBHAHOCTBIO [0Kasaj IPOrpPecCHB-
HOCTb HOBOH CHCTeMBlI XO3fHCTBOBaHHS, CHocoOcTBYIOMeH pa3Bu-
THIO TBOpPYeCKON MHHIMATHBBL KOJIJIEKTHBOB, CTHMYJHpYIOILekH
NpefnpUATHS K MOUCKAM BHYTPEHHHX pe3epBOB.

1lupokoe HCNOAB30BAHHE ONTHMAJBHBIX IIPUHIUIIOB HMEET He
TOJbKO NPaKTHYECKOe, HO H HIe0JOrH4ecKoe 3HauyeHHe, IOMOraer
11y6Ke M KOHKpETHee NMOHHMATh OTJIHYHTENbHblIE YepThl, IOTeH-
IIHaJIbHble BO3MOXKHOCTH H NPeHMY1eCTBa COIHANUCTHYECKOrQ XO-
aafictBa. B sTOM CBs3M cienyeT o6paTHTh BHUMAaHHEe Ha Ipeaso-
JKCHHSA PfijJa 9KOHOMHCTOB-TEOPeTHKOB 00 MCNOJb30BAHUH MaTeMa-
THUECKHX MOJejiell B MOCTPOEHHH Kypca NOJHUTHYECKON HKOHOMHH.

IlTupokoe nHCHOJB30BAHHE ONTHMAJALHOTO NJAHHPOBAHHA Ha
OCHOBe NPHUMeHEeHHS MaTeMaTHYECKUX MeTOLOB M Mojenelr, OoJce
r1y60Koe MO3HAHHE HKOHOMHUECKMX 3aKOHOB COIHAJ/HCTHYECKOR
KOHOMHKH NO3BOJIAT peasiu30BaTh elie 6oJjee BHICOKHE TeMIIH
PA3BHUTHA MaTepHaJbHOI'0 NPOI3BOJCTBA, OCYUIECTBHUTbL HaJjIbHeR~
unil pocT 67aroCOCTOSIHHA BCEro COBETCKOrO0 Hapoja.
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