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IefiCTBEM HEe3aBUCUMBIX WU IIPOTHUBOIIOJIOXKHO BIJIUAIOIINX (aKTOPOB
u T.xn. llemHa Ha (UHAHCOBOM DBIHKE CJIOMKUTCA IIOJ BINAHUEM BCEX
9TMX (M MHOTUX JIPYrux) OOCTOATEIbCTB.
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XV. BbpIDYKJIOCTHL MHOKECTBA
NIPOM3BOJACTBEHHBIX BO3MOSKHOCTEH

1. MHOXeCTBO NPOM3BOJACTBEHHBIX BO3MOKHOCTEH M €ro TpaHHIA

MHOKeCTBO IIPOM3BOACTBEHHBIX BO3MOKHOCTEH (MUPMBI HMJIK 0OIIe-
CTBa MOXKHO pPacCMaTPHUBATL C PA3JNYHBIX TOUeK 3peHuA. B jmexkmunm 22
paccMmaTpuBajiachk (pupma, IpUUeM IJs IPOCTOTHI IIPEAHOoJIarajoch, UTO
(bupmMa TPOM3BOAUT E€OUHCTBEHHBLIM HPOAYKT. B 9TOH CBS3U WMCIIOJIB30-
BaJIOCh MHOKECTBO HPOM3BOACTBEHHBIX BO3MOMKHOCTEH B (n+1)-MepHOM
IIPOCTPAHCTBE, 7 KOOPAWHAT KOTOPOTO XapaKTepH30BaJlM 3aTpaThl pas-
JUYHBIX PECypcoB, a OOHA KoopAumHATa — O00BEM BBIIYCKA MIPOAYKTA.
B sToM BBIIyCKE B CBA3M C HHBIM XapaKTepoM OO0CY:KIaeMbIX 3amad
MBI pPaccCMaTPUBAEM MHOMECMBE0 NPOU3BOICMBEHHbLX B03MONCHOCMell
(MIIB), uau npou3eodcmeeHHOe MHOMCecmao OOIlecTBa B IIPOCTPAHCTBE
npodykmos, KoTopoe MbI OyaeM o0003HAYaTh CHMBOJIOM P.

ITpu Gosee obmiem moaxome paccmarpuBaerca MIIB B mpocTpaHcTBe 6Jar, 4dacThb
KOTOPBIX IIPOM3BOAUTCS MaHHON NPOM3BOACTBEHHOI cucTeMO# (IPOAYKTBI), a Apyrasd
YyacTh IOTPedssgeTcss B mpoliecce mpousBoicTBa (pecypcbl). IIpogyKTamM CHCTEMBI IIPUIIN-
CBHIBAIOTCA TOJIOJKUTENbHBbIE 3HAUEHUS KOOPAWHAT, MOTPEOJIAEeMBIM pecypcaM — OTpPHIia-
TeabHble. Puc. 1 mamioctpupyer MIIB npas cayuyas aByx 06Jar, ogHO M3 KOTOPBIX SBJISA-
eTcs pecypcoM, a apyroe — ImpoaykToM. Taxoro pojga mpejicTaBjeHHe IPOU3BOICTBEH-
HBIX BO3MOJKHOCTeill OyJeM Ha3BIBaATb NPOU3BOOCMEEHHbIM  MHOMNECMEOM 8
npocmpancmee «pecypcvl—npodykmoer». Puc. 1,a cooTBeTCTByeT 00paTMMOMY IIPOM3BOJ-
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CTBEHHOMY IIPOIIECCY, B KOTO-
poMm Ji060oe u3 OJylaT MOJKET %,k
OBITH IIPOAYKTOM (Zpyroe mpu
aToMm Oymer pecypcom). Ilpmu-
MEpPOM MOJKET CJIYXKUTh THUJ-
POAKKyMYyJUPYIOIIad BJEKT-
pPOCTaHIIMA, BKJIOUYEHHAA B ) )
SHEProceThb: B «OOBIYHOM» pe- SR - .
JKMMe OHA IIPOM3BOAUT 3JIEK- co- . 0 ) X, !
TPOBHEPI'UIO, UCIOIb3YI MeXa- i ' ’
HUYECKYI0 SHEPTUI0 BOXHI;
€cJI JKe B CeTU UMEeeTCs U3-
OBITOYHAS JJIEKTPOIHEPIHUs, Te-
HEpaTop 3JIEKTPOCTAHIINMU pa-
6oTaeT KaK 3JIeKTPOJBUTraTEb,
a TypOMHA — KakK Hacoc, Iie-
pekauuBaOIUili  BOAy U3
HUKHero 6beda B BepxHUii. B
mocJiefHEM CJIy4yae 3JeKTpPOo-
9HEPrusi MCIOJb3yeTCs KaK Pecypc, a MexaHudecKas (IOTeHI[MAJNbHAA) 9HEPrUus — Kak
npoaykT. OgHAKO IIPOU3BOACTBEHHEIE ITPOIECCHI B OOJBIIMHCTBE CBOEM HEOOpaTHUMbBI. ITY
CUTYyalluIo MJIIOCTPpUpyeT puc. 1,0, Thme x, — 3aTpaThl pecypca (CO 3HAKOM MHHYC), a
X, — TIPOM3BOJACTBO HPOAYyKTa. B aTOM ciydyae mHTepec HDPEACTABJIAET JUIIb Ta YaCTh
rpaduka, Koropada JeXuT B KBagpante II. OHa orimuaercsa ot puc. 1 K jJeKnuu 22 JIUIIb
3HAKOM KOODAMHATBI X,.

MIIB B mpoCTpaHCTBE «pPeCYyPCHI—IPOAYKTHI» OOBIYHO CUUTAETCA HEOTPDAHWUYEHHBIM:
IPOU3BOACTBEHHAS CHCTEMa MOYKET BBHIIYCTUTH KaKOe YTOZHO KOJIUUYECTBO JII0OOro Ipo-
IYKTa, ecau OyZeT pacImoJiaraTh HOCTATOUHBIM MAJIsI JTOTO KOJUYECTBOM DecypcoB. B
orauyre or aroro MIIB o6iiecTBa B IPOCTPAHCTBE npoldyKmo8 OrPAHUUYEHO HOCTYIIHBIM
KOJIMYECTBOM DPECypCOB.

a %,k 6

Puc. 1. IIpousBoacTBenHas (pyHKOusa odparumoro (a)
1 HeoOpaTumoro (6) MPOLECCOB B IMPOCTPAHCTBE
«pecypCcrl—IPOSYKTBI» .

HWrak, smecyr mom MIIB mMbI OyAeM IIOHMMATHL COBOKYIIHOCTH HaOOpPOB
OPOAYKTOB X = (X,, X, ..., X ), KOTOpbIe OOIIECTBO MOXKET IIPOU3BECTH,
pacmosiarasi JOCTYIHBIMHM JJIS KCIIOJB30BAHUS PeCcypcaMu U WCIOJb3Ys
cylecTByomue TexHojsiornu. Habop x OymeM HasbIBaTb IQPEeKmusHbuLM,
eciy cpefu BO3MOJKHBLIX HAOOPOB He CYINECTBYeT OTJIWMYHOTO OT X Ha-
Gopa y, Takoro, 4to y, 3 x,, Yy,® X, ..., Yy, * x (Takoe COOTHOIIEHUE
MeXKIYy BeKTopaMu OyIeM 3aluchIBaTh Kak y 3 X).

BygemM cumraTh Bce IPOAYKTHI HEOTPAHWUYEHHO OeJIUMBIMM W IIPU-
MeM JONYIINeHHEe O BO03MONCHOU HedppexmusHocmu': ecim BEKTOP X
npuaagiae;xur MIIB, To B sToM MHOMXecTBe HaWgeTcA TaKiKe 0001l
BEKTOP Z, TaKoii, 4TO X3 z, T.e. eClId MOKHO M3 MMEIIUXCS PEecypcoB
IIpou3BecT Ha0Op IPOAYKTOB X, TO MOMKHO TaKiKe IPOU3BEeCTH J00oi
Habop z, B KOTOPOM KasKIOT'0 IIPOAYKTA He OOJbllle, ueM B Habope X.
WupiMu cioBaMu, MBI HCKJIOUaeM CHUTYaIlIO, IIPEeICTABJIEHHYIO Ha PHC.
2,a: 3mech He Bce TOUKH, Je:Kallle JieBee WM HUKe TOUKHU X, IIPUHAIJIe-
:xkatr MIIB. Ha pwuc. 2,6 uepes s(p(PeKTHBHYIO TOUKY X MHOKECTBa

1 B anrsoassiuHOil JUTEpaType 8TO OIYINEHMe IOJYUMIO HasBaHue free disposal,
YTO MOKHO IIEPEBECTHM KaK — JONYIIleHWe O CBOOOTHOU JIMKBUIAIVMU.
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IPOU3BOIACTBEHHBIX BO3-
%) . x,) p MOXKHOCTEII IIPOBEIEHBI

OpsaMbIe, IapajiebHbIe
KOOPAUHATHLEIM OCAM U
JIeJAIre IIJIOCKOCTh Ha
4 xBagpaHTa. BHYTpeH-
HMe TOYKM KBagpanrTa I
HEJIOCTYIIHBI, KBaJpaHTa
IIT — HeshHEeKTUBHEI.
I'panuma MIIB (uawm,
KOpoue, 2panuua npous-
800CMBEHHBLX B03MONCHO-

cmeii, TTIB) cocraBieHna
Puc. 2. Tunore3a o Bo3MO:KHOH Hed(h(EeKTHBHOCTH. 13 3(p@(EeKTUBHLIX TOUeK
a — HapylleHue TI'UIIOTe3bI; 0 — BBINIOJIHEHUE TUIOTE3HI.

W UMeeT OTPUIIATEIbHBIH
HaAKJIOH: IIpYW IBMKEHUM BIOJIbL T'PAHUILI YBEJIWUYEHUE ONHOM M3 KOOPAMHAT
Hen30eKHO COIIPOBOKAAETCA yMEHLIITeHreM Ipyroii. B mpoctpamcTBe J1i000i
pasmMepHOCTH IIpHU ABM:KeHUU B mpenenax I'TIB yBenwuenme OgHUX KOODP-
IVHAT [OOJIXKHO COIIPOBOMKAATHCA YMEHBIIIEHUEM IPYTUX.

Bynem wucmosbsoBaTh cleAyioIue YIPOINEeHHBbIE ompeneaeHus. TOUKY HEKOTODPOTO
MHOJKECTBA HA3BIBAIOT GHYMPEHHell, eCli OHA MPUHAAJIEKUT 3TOMY MHOYKECTBY BMECTE C
HEKOTOPO# cBoeli oKpecTHOCTHIO. Touka HasbIBaeTCH BHeUlHell, eCJ OHA MMeeT HEeKOTO-
PYIO OKPECTHOCTH, HU OJHA TOYKA KOTOPOU He MPUHAAJIEKUT PacCMaTPUBAeMOMY MHOMKe-
ctBy. HaxoHel, TOuKa HAa3LIBAETCA ZPAHUYHOL, €ClIu JN100as ee OKPECTHOCTH COLEPIKUT
KaK TOYKWU, MPUHAAJIEKAI[Ve TAaHHOMY MHOMKECTBY, TaK M TOUKMW, He IpPUHAJJIeKalue
emy. B oOmiem ciaydae rpaHuuYHBIE TOUKW MHOKECTBA MOTYT KaK COJepiKaThbCd, TaK U He
coJep:KaTbcA B HeM. Hampumep, MHOKECTBO BeI[eCTBEHHBIX UYHCEJ, YIOBJIETBOPAIOIUX
ycamoBuio 1 £ x <2, cOmep:XUT I'PaHUYHYIO TOUKY X = 1 M He COAEpPyKUT TOUKYy x = 2.
MHoKecTBO, cozep:kalliee BCe CBOU TpDAaHWYHBIE TOUKU, HA3BIBAETCS 3AMKHYymbiM. MBI
oymem cuuTaTth, uro MIIB aBiseTca 3aMKHYTBHIM.

Bce shdexTuBubie Touku MIIB ABIAOTCA IPAaHUYHBIMU: J00asi OKPECTHOCTDL d(der-
TUBHON TOUKMU COAEPIKUT XOTsA OBl OJHY HEIOCTHKUMYIO TOUKY (B CHUJIY OIIpeleseHus
OJHOBPEMEHHOEe yBeJUYeHHe 00HeMOB BCeX IIPOAYKTOB HEBO3MOXKHO) M XOTsS OBl OJHY
IOCTMKUMYIO0 (B CHJIy THUIOTE3bl O BO3MOXKHOI HeadhdexTuBHOCTH). Ilpeamnosoxkenue o
damkuyTocTu MIIB o3Hauaer, uTo 3(h(peKTUBHBIE TOUYKU CUUTAIOTCS HOCTHUIKUMBIMU.

B cayuae gByx mpomykroB ITIB MoKHO paccMaTpuBaTh KakK TI'pauk
GyHKIMM, XapaKTePUIYIOIIENR MAKCUMAALHO 603MONCHOEe KOJIMUYECTBO OIHOTO
npoayKTa (CKaskeMm, X,) NP JQHHOM KOJMYecTBe Apyroro (x,), — @yHKyuu
mparcgopmayuu x, = T(x,); I'TIB HasbIBAIOT TaKKe JUHUel MPAHCHOPMAYUL.
Tpancopmarusa, wiu <«Ipeobpa3oBaHMe», OMHOTO MPOAYKTa B APYroi IO
CYIIIECTBY O3HAYAET COKPAIIIEHWE BBIMYCKA OJHOTO MPOAYKTA M WCIIOJIL30BAHUE
BBICBOOOKIAIOIINXCSI TPK 9TOM PECYPCOB [JIA YBEJWMYEHUsS IIPOM3BOACTBA
Ipyroro mpoxykra. M3 momyrieHuss 0 BO3MOMKHOUN Hea(peKTHBHOCTH CJIeTYET,
uro ecim X, £ T(x,), To Touka x = (x,, x,) npuHagmexxur MIIB. U3 aroro e
JMOMYIIEHNs CJenyeT, 4To (GYHKIMA TpaHchopManmu — HeBO3pacTaroliasi.
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IIpedenvras Hopma mpancGopmayuy OIpenesisieTcss Kak B3ATas ¢ OOpaTHBIM
3HAKOM IIPOM3BOAHAA (PYHKIIMKU TpaHCHOPMAITNNI:

dx, (x;)
- =2 _grM),
MRT,, = dx; ~ a dx,

B mpocrpanctBe n mpomgykror I'TIB mpezicrasiisieT coGoii nosepxHocmib
mpancgopmayuu. Ee MOXKHO paccMaTpumBaTh KaK HTPOCTPAHCTBEHHBIN TI'pa-
buK (GyHKIINKM, XapaKTepHU3yIOoIneli MaKCUMAaJIbHO BO3MOXKHOE KOJUYECTBO
OJIHOTO M3 IPOAYKTOB (CKaskeM, X ) IPU JAaHHBIX KOJIAYECTBAX BCEX OCTAJIb-
HBIX (X, X, «evs X,_1)» — QPYHKUUU Mparchopmayuu:

x, =T (%, Xy ooy x,1) =T (x_,).

n

Wumexc B obosuHauennu GYHKIINKA TpaHCGOPMAIIUN COOTBETCTBYET HOMEPY
MIPOJTYKTa, MAaKCUMAJIBHOE KOJMYECTBO KOTOPOTO MBI PACCMATPUBAEM B 3aBU-
CHMOCTH OT KOJIMYECTB OCTAJbHBIX IPOMYKTOB; OOO3HaueHWe x_, Oynem wuc-
IIOJIb30BATh [IJIST BEKTOPA, MOJIYYAOIerocs mM3 X yOaJeHueM 7-i KOMIIOHEHTEHI.
@dopMaTbHO (QYHKIMS TpaHcHOpMAIIM MOXKET OBIThL OIpeaesieHa Kak

T (x,, Xy ooy %,_;) = max { x, | (x, Xy «o. , X,.4, X)) 1 P},
WM, KOpoue,
T (x.,) =max {x |x1 P}

B n-mepHOM IIpocTpaHCTBe IIPOAYKTOB MMEIOT CMBICA Bce 71 (OYHKITUI
TpaHcOPMAIIHIH: T],(x_],), j=1, 2, ..., n; 1na Kaka0i 3(PpPeKTUBHON TOUKU
n-mepHoro MIIB Mo:XHO oIpenenuTh IIpenesbHble HOPMbBI TPaHC(OPMAIINUI

Mer. = %% - 9T
4 ox; ox,

IMOKAa3bIBAIOIIME, HA CKOJBKO €IWHUIT MOKET OBITh YBEJIUYEHO IIPOMBBOJ-
CTBO j-TOTO MPOAYKTA IPU YMEHBIIEHWN HA €IWHUIY KOJUYECTBA i-TOTO
MPOAYKTA W HEM3MEHHBIX KOJMYECTBAX BCEX OCTAJNBHBLIX HPOIYKTOB.

Yupaxkuaenua.? 1. CKOJIbKO CYIECTBYeT PasJIMUYHBIX MPEAeJbHBEIX HOPM TpaHchopMa-
MUUA JJIA N IPOAYyKTOB?

2. Kax cBasaHBI MeXIy €000t MRT, v MRT, B ofHOl U To#l e >()HeKTUBHOM
Touke? Kak cBasaHbl Mexay coOOM MRTU., MRT].k u MRT, ?

3*. Kakx COOTHOCATCA NOHATUS QUHKUUL MPAHCHOPMAUUL W NPOU3BOICMBEHHAS
@Pyuryus? YTo sSBIASETCS aHAJOTOM IIPeJeJbHOM HOPMBI TPaHCHOPMAIMU IMPUMEHUTEIb-

HO K IIPOM3BOJACTBEHHOI (GyHKIUN?

2 praHCHeHI/IH, OTME4YEeHHBbIE 3Be3I[O‘-IKOfI, OTHOCATCsA K MaTepuaJgy, BbIJEJI€EHHOMY
MEJKUM KerJeM.
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2. T'unoresa 0 BBIMYKJOCTH

IlomaTHe BBINYKJIOCTH B IIPOCTPaHCTBe OJjar ooOcyskganock B Mare-
MaTuueckoM mnpuiaokenum 1V. HamoMHHM: OTpPe3KOM, COeIUHSIOIINM
TOYKH X, U X,, Ha3bIBAeTCA MHOXKECTBO TOYEK BHJa

y =1,x +1,x,
rne |, 1,30, |, +1,=1; MHOXeCTBO Ha3bLIBAeTCA BLINYKJBLIM, €CIH
OTPE30K, COeNUHSIOIIUI JIIOOLIe ABEe TOUKH STOIO0 MHOMKECTBA, IeJIMKOM
COJEPsKUTCA B HEM.

dyurmua f(X) HasbIBaeTCA BOTHYTOM, €CJIM MHOYKECTBO TOYEK, PaCIoJIO-
JKeHHBIX IIOJ ee Trpad@uKoM, BBIOYKJO. B amamuTuuecKkoil (opme sTO om-
peneneHue CBOAUTCA K TOMY, YTO JJIA JIIOOBIX 3HAUEHUIH apryMeHTa x!, x2
u mo0bix umcen | ,|,, yIOBIeTBOPAIONINX IPUBEIEHHBIM BBIIIE YCIOBHAM
(B manpHeilllleM BcioAy OymeM IIpearoJararb, dto Kos(pduimeHTs | _, |

1’ 2
9TUM YCJOBUSAM YAOBJETBOPAIOT), CIIPABEAJNBO HEPABEHCTBO

flxt+1,x%) £ 1 f(x)+ 1, f(x?.

B Teopum uwacTo moJb3yIOTCA momyIieHmeM O BbImyKJoctu MIIB. Pac-
CMOTPUM BHAUYAaJle CMBICJI 3TOTO YTBEPMKAEHUS, & B CJIEAYIONIUX HTYHKTaX
paccMOTpUM, Ha KaKNUX IIPEAIOJOMKEeHUAX OHO MOKET OCHOBBIBATLCH.

Bremyksiocte MIIB osHauaer ciemyiolee: eciay TPOM3BOACTBEHHAS CHU-
cTeMa MOXKeT IIPOM3BECTH HaOopbl MPOAYKTOB X! M X2, TO OHA MOKeET
IPOMBBECTH TaKiKe HaO00p, IIPEeICTaBJAIOIIUNA co00ii «cMech» U3 HaOOpOB
x! m x2, cocTaB/IeHHYIO B Ji000i Ipomopuun. Hampumep, eciayd MMEIoIuXCs
PECYpCOB [JOCTaTOYHO [JIA ITPOM3BOACTBA KaKIOTO M3 HaOOPOB:

x'= (10, 40, 20), x*>= (30, 10, 30),
TO HX OOCTAaTOYHO TaKXe MOJId IIPOM3BOACTBa JIIO6OI‘O us3 Ha60pOB

0.2 x! + 0.8 x* = (26, 16, 28),
0.5 x! + 0.5 x2 = (20, 25, 25),
0.8 x! + 0.2 x2 = (14, 34, 22) wu T.n.

Ecau MIIB BeInyKJO, TO (GYHKIMA TpaHchopMamuu — BOTHyTad,
KaK 9To cJjenyer u3 ounpeneneHud. Ilpm sToM 06e3pasinyHO, O KaKOU
MMEHHO 13 BO3MOXKHBIX (GYHKIUHA TpaHchOpMAIlUU HIET PeUb: €CJIU MBI
paccMaTpuBaeM QYHKIUIO X, = Tj(xfj), TO «IIOA TpaduxoM» OYAYT
pacmoyaraTbCa TOYKH, JJIA KOTOPBIX X, £ Tj(x_j).

CopaBennuBo 1 oOpaTHOe YTBep:KAeHHue: eciau QYHKIUA TpaHchop-
Manuu BoOTHyTa, To MIIB BBmIDYyKJIO.

A 1 1 2 2
Iokasaremscrpo. ITycts x!, x21 P. Dro smauur, uTo X; < Tj(x—j)9 xi < Tj(x—j)' Pac-
CMOTPHMM IPOMBBOJBHYIO TouKy zl [x!, x*], T.e. z = | x' + | x® mpu HexoTopHIX | , |
CHJIy BOTHYTOCTH (PYHKIUM TpaHchopMamnuu

Py

T (z)=T( %+ |, x2;) 3 LT (xL) +1, Tj(x?]- ).

Ho | T( ij) + 1 T( ng) 3] 1x} + 1 ijz = z;. Takum obpasowm, z;, £ T(z ). Paccmorpum
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TOUKY Zz°, OTJIMYAIOIIYIOCA OT Z
TOJIBKO j-TO# KOMIIOHEHTO: 2]." = %k
= T].(zfj) (puc. 3). Touka z" mo mo-
CTPOEHUIO JIEJKUT Ha IIOBEPXHOC-
TH TpaHcopMalnuu, TaK UTO
z'l P. Tak xak z £ z°, To B cuiy
JOMYIeHus O BPBMO)KHOfI Heah-
dextuBHoctu z| P . HUrak, Jio-
0asi TouKka oTpeska [x!, x?] mpu-
"Hagiae:xxkur MIIB, ywem u wucuep-
IIBIBAeTCA OOKa3aTeJIbCTBO.

TakuMm oOpasom, yTBEp-
KIEHUS O  BBIOYKJIOCTU
MIIB u o Bormyroctu (yH-
Knuu TpaHcopManuu pPaB-
HocuabHBI. IlomyTHO oOTMe-
TUM, 4TO €CJM KaKas-JIndo
u3 (QYHKIUNA TpaHchopMa- Pue. 3. CBA3b BHIIYKIOCTH MHOKECTBA TPOU3BOJI-
U ABJSETCSI BopHyToﬁ, TO CTBEHHBIX BO3MOJKHOCTEH C BOTHYTOCTBHIO (DyHKIIUH
BOTHYTHI U BCE OCTajbHBIE, TPaHChopMammm.

Ochb aGC].LI/ICC YCJIOBHO IIpeJCTaBJIAET BCe KOOPAMHATHI, KpoMe

Borayrocts  QyHKIUU Py
TpaHcopManuu O3HAYaeT,
YTO ee YACTHBIE IIPOM3BOAHLIE (C yUeTOM 3HaKa) — HeBo3pacraromiue (hyH-
KImm cBomX aprymenToB. OTcioma ciemyeT, UTO IIpelebHble HOPMBI TpPaHC-
¢opmarium, MRTU. = — ‘ITTj/ {x,, aBAAIOTCA HEyOBIBarOIUMU QYHKIUAMUA X,.

B nmanbHelinmeMm MBI TOKa)KeM, UTO YTBEP:KIEHUE O BBITYKJIOCTHU
MIIB cregyer m3 HEKOTOPBIX dJeMEHTAPHBIX JONYINEHWN O BO3MOYKHBIX
XapaKTepUCTHKaxX NIPOU3BOJCTBA.

3. JIuHeiiHbie MO

Haumem c¢ paccMoTpeHMsA TpPOCTBIX Mopeneii. IlycTh cylecTByeT emuH-
CTBEHHBIII PECypC, OTPAHMUMBAIONINI ITPOM3BOACTBEHHBLIE BO3MOXKHOCTH pac-
CMaTpPHUBAaeMOro o0LeKTa, WM IIyCTh R o00o3HauaeT paclojaraeMoe KOJITIECTBO
aroro pecypca. Haee, OymeM cUMTaTb, YTO MJIS ITPOUSBOACTBA j-TOTO IIPOIYK-
Ta B KOJIMYECTBE X, HeOoOXOIMMO WCITOJIBL30BaTh Je(IUITUTHLIN Pecypc B KOJIU-
YecTse CX, . MHoxuTeNH ¢, OyzmeM HasbIBaTH HOPMOI pacxofia pecypca Ha j-
TBIH MPOAYKT. Ecau IpousBOAUTCA 7 IIPOAYKTOB, TO MOTPEeOHOe MJId UX
ITPOM3BOICTBA KOJUYECTBO PECypca OIPeNesasdeTca CYyMMOM

n
r= z X,
j=1

u MIIB ompegensierca HepaBeHCTBOM 1 £ R, unu

n

x. <
Zc]x] <R
=
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X, a 6 Xy 8
450 450
200
100 '
bl
b
¢
0 360 x, 0 300 360 x, 0 100 200 360 x,

Puc. 4. HezaBucumoe npousBOICTBO (a), IKOHOMHUA OT pasHooOpasus (6) U morepu
oT pasHooOpasus (8).

(a rax:ke, pasymeercs, yCJOBHeM HEOTPHIATEIBHOCTH BCEX X, KOTOpOe
B JaJibHEHIIeM BCIOAY OyIeT IoApasyMeBaThCs).

MsI mo cyiiecTBy 3ajanu 3aech (QyHKIuio r = C(X), OIpemessioIlyio
KOJIMUECTBO pecypca, HeoOXOoauMoe [Jisi IPOM3BOJACTBA Habopa IIPOJYKTOB
X. Beememnas sgech (QYHKIMS JHHEHHA: A JdOOBIX X! M X2 M JIIOOBIX
uncen @, U a, uMeeT Mecro paseHctBo C(ax'tax’) = a C(x')+a,C(x?), B
YyeM MOXKHO YOeIUThCA HemocpeacTBeHHO. KEcam HaGOpbl IMIPOAYKTOB X! u
x? gocTmKUMEL, T.e. 1, =C(x') £R u r, =C(x?) £ R, TO JOCTIXUM U JI000M
IpoMe;KyTouHbIfl Habop, z = | x'+| X% ero KOMIOHEHTHI HEOTpUIATEeNb-

1
HBbI, a IMOTpebHOe MIJIs ero IIPOM3BOACTBA KOJUYECTBO PECYPCOB

r=1Cx"Y +1Cx*=1,r +1,r,
yaoBJIETBOpPsAeT ycjaoBuio r £ R. A sTo o3HauaeT, UYTO AJIS PacCMaTpPU-
Baemoni mopmeam MIIB BreImyKJIO.

Ha puc. 4,a uzobpazkeno MIIB mia gByx IIpOAYKTOB, HOPMBI pacxona
pecypca IJisi KOTOPBIX ¢, = 5 u ¢, =4, a pacmojaraemMoe KOJUYECTBO
pecypca R = 1800. MIIB mpexcraBisgeT co00i TPEYrOJbHUK C BEePIIMHAMU
0, 0), (360,0) u (0, 450). TpeyroabHUK, OUEBHIHO, BLITyKJadA (urypa.

3amMeTuM, UTO MbI, HE OTOBOPUB 3TOTO, WCIOJIL3OBAJIM [OIIYIIIEHHE O TOM,
YTO TIPOAYKTHI 63AUMHO HE3ABUCUMbL 8 Npou3sodcmee: KOJIMUYECTBO pecypca,
moTpedHoe [JIA IIPOM3BOJACTBA j-TOTO IIPOAYKTA B KOJIMUECTBE X, He BaBHCHT
OT TOrO, KaKue eIe TPOAYKTHI ITPOM3BOJATCA M B KaKUX KOJMUECTBAX.
Bepuemcsa x mpumepy, m3obpaskeHHOMY Ha puc. 4,a, ¥ JOIIYCTUM, UTO HAPSIY
C pasmeSbHLIMHM TEXHOJIOTMAMM IIPOM3BOACTBA KAXKIOT0 M3 IIPOAYKTOB CYIIle-
CTBYeT TaK:Ke TEeXHOJIOTMsS HX COBMECTHOrO mpousBoiacTBa. IIpm sToM Ha
COBMECTHOE IIPOM3BOACTBO ONHON emWHUIILI 1-TO WM OJHOM eTWHUITBI 2-TO
mpoxykTa TpeOyercs He b + 4 = 9, a jumb 6 en. pecypca (sxoHOMUS om
pasnoobpasus). CraykeM, IIPOUSBOAATCA CTOJIOBBIE JIOXKKU M UYalTHBIE JIOYKEUKM,
a JIMMUTHPYIOIINHA pPecypc — JIMCTOBOM MaTepHajl, M3 KOTOPOTO BBIIITAMIIO-
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BBIBAIOTCSA 3arOTOBKH. EC/IM 3aTOTOBKM UYAMHBIX JIOMKEUEK Pa3MEIalOTCS MeXKIY
3arOTOBKAMM CTOJIOBBIX JIOJKEK, TO OTXOJOB 3HAUUTENBLHO MEHbLIIIe, UYeM IIpHU
IIITAMIIOBKE 3arOTOBOK KaKIOI0 BHUAA B OTHEJBHOCTH, TAK YTO COKPAIIAeTCS
KOJIMUECTBO ITOTPed/IAeMoro Marepuaia. Temeph JOCTMKHUMBIM SABJISIETCS HabOp
(300, 300), KOTOPEII OBLT HEOOCTIKMM IIPY Pas3mesbHBIX TEXHOJOTHSIX (TOUuKa
C ma puc. 4,6). MIIB B 9TOM CiIyuae mMMeeT BHJ BBIITYKJIOTO YETHLIPEXYTOJIhb-
HUKa, M300paskeHHoro Ha pwuc. 4,0.

Yupaxuenue 4. [lokasxkure, uro MIIB B paccmaTpuBaemMoM ciiydyae BBIMTYKJIO U MMEET
Bung puc. 4,6.

Wrak, B3aMM03aBUCUMOCTL HPOAYKTOB B IIPOM3BOICTBE, IIPOSABJIIAIO-
miasicd B SKOHOMHHK OT pasHooOpasus, He HapyliaeT BeinykJoctu MIIB.

HomycTuM Telepb, YTO COBMECTHOE IPOUW3BOJICTBO TpedyeT OOJBIIero
KOJIMUECTBA pecypca, 4eM NIpPU PasfeJbHOM ITPOU3BOACTBE (nomepu om
pasnoobpasus). CrakeM, B YCJIOBUAX pPacCcMaTPUBAaeMOro HIpHMeEpPa CO-
BMECTHOe IpousBoAcTBO 1 ex. 1-ro mpoxaykrta m 1 em. 2-To IPOAYKTa
Tpebyer He 9, a 12 enm. pecypca. [omycTuM, YTO BeCch pecypc HaIIpaBJeH
Ha COBMECTHOE ITPOM3BOACTBO. B 3TOM ciydae BBIIYCK OyZeT xapakxTe-
pusoBatbca BexTopoMm (150, 150) (touxka C mHa puc. 4,8). HampaBus
1000 en. pecypca Ha IIPOM3BOACTBO IepBoro mpoaykra m 800 — Ha
IIPOM3BOJICTBO BTOPOTO, MBI moayumau Obl Beimyck (200, 200) (touka D),
TaK YTO COBMECTHOE IIPOM3BOJCTBO Hea(h(HeKTMBHO, W CYIIEeCTBOBaHUE
TaKoOM TEXHOJIOTUU He uaMeHseT KoHpurypanum MIIB. MabIMHM cioBa-
MU, CYIIeCTBOBAaHUE COBMECTHOI'O IIPOM3BOJICTBA, XapaKTepU3YIOIIerocs
IIOTepsAMU OT pasHooOpasusd, TaKKe He HapymiaeT BbuInyKJoctu MIIB.

Yupaxkaenue 5. [na mpoumssBozcTtBa 200 Kr roBAgUHBI U 5 KI' TOBS)KEH IIeUeHU
Tpebyerca 1 KOpoBa; TEXHOJOIMU Pas3fesLHOTO IIPOM3BOACTBA 3TUX IPOAYKTOB He Cylle-
creyer. Kak Beiramagutr MIIB ob6mectBa, pacmosaratomiero 1000 xopoB? Bymer sim aTo

MHOX{€CTBO BBIIIYKJO?

O6paTuMcsI CHOBA K IIPEAIIOJIOMKEHMIO O HEe3aBUCUMOCTH IIPOAYKTOB
M CHHMEM HepeaJIICTUUYEeCKOe IOIYINeHNe O eIMHCTBEHHOCTH JUMUTUPY-
oIiero pecypca. HomyetuMm, uTO HOTpeOJifAeTCsS m pPecypcoB, pacioJiara-
eMble KOJIMYecTBa KOTOPBIX obosHaumm R,, k =1, 2, ..., m. Hopmy
pacxoma k-Toro pecypca Ha eIWHUIIY j-TOTO IPOAYKTAa 0003HAUUM Cppe
TeM caMbIM MBI OHpegeNuJAN m (GYHKIHUI pacxoma pecypcoB:

Cx) = ) Cu¥)s E=1, 2, ..., m.
i=1

Tenepr MIIB ompegensercd cuUCTeMOM JUHEHHBIX HEPABEHCTB:

C(x) £ R,, E=1, 2, .., m.

Kaxxkmomy u3 9THMX HeEpaBEeHCTB, KaK MbI BUIEJH, OTBEYaeT BBIIYKJIOE
MHOMKeCTBO (B cJiydae [OBYX MHPOAYKTOB wuMeloliee Buja puc. 4,a).
HJoCTMKMMBINT BEeKTOP X MOOJKEH YIOBJIETBOPATH BCEeM HepaBeHCTBAM
cpasy, T.e. [OJIKeH IPUHAIJIEeKATh IIePeceueHUI0 MHOMKECTB, OITHCHI-
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BaeMbIX KaKIbIM U3 HepaBeHCTB. Ho mepeceueHmne BBIIYKJBIX MHO-
JKECTB €CTh BBINYKJIOE MHOKecTBO. TakuM 00pasoM, MbI IIPUXOIUM
K B3akJIOUeHWuIo, YTO s JuHelHol wmozeau 3arpatr MIIB sBrnimyxio
mpu JI00M 4uYHcjIe JUMUTHPYIOIINX PECypCcoB.

IIycTh OpPOUM3BOACTBO ABYX MIPOAYKTOB TpedyeT HCIIOJL30BAHUA Ue-
THIPEX PEecypCcoB; HaHHBIE PACCMOTPEHHOTO BBIIIE IPUMepPa OTHOCSTCS
K IepBOMYy U3 HUX, TaK UTO

c,,= 5, ¢, = 4, R, = 1800.
Hopmel pacxoma u pacioJiaraeMble KOJHMYECTBA OCTAJBHBIX PECYPCOB:
¢, = 0.2, c,, = 0.4, R, = 120,
c,= 2, ¢, = 0, R, = 600,
c,,= 0, ¢, = 3, R, = 1200
(TpeTuil pecypc MCIOJL3YEeTCA TOJLKO IPH IIPOM3BOACTBE 1-r0 IPOAVK-
Ta, a 4YeTBepThIii — TOJBKO 2-r0). Ha puc. 5 KasxkmoMy pecypcy COOT-

BeTCcTByeT orpaHuumBaiomias MIIB mpamas; IMTpuXoBKa IPU KaKIoHn
IPSAMOIM TOKA3bIBAET IIOJYILIOCKOCTb, HENOCTH:KMMYIO M3-3a OTrpPaHUYEH-
HOCTM JaHHOTO pecypca. HemocTm:KuMMBI TaKiKe OTPHUIATEJNbHBIE YPOBHU
BBIITYCKA, UYTO IIOKA3bLIBAeT INTPUXOBKA HPU KOOPAWMHATHBLIX ocax. O0-
Imasd dYacTh BCeX HE3aIlITPUXOBAHHBLIX MOJYIJIOCKOCTEH — BBITYKJBIH
natuyroabHuK OABCD — ob6osmauaer MIIB. 3amerum, urto 4-ii pe-
CypC TpM AAHHBIX KOJHUYECTBAX HIPOUUX PecypcoB (aKTUUECKU HE SB-
JsdeTcd JUMUTHUPYIOIIUM U He MOXKeT ObITh MCIOJb30BaH IIOJHOCTHLIO —
9TOMY IIPEISTCTBYeT OTPaHUUYEHHOCTL KoJimuecTBa 2-ro pecypca. Ho om
Mor ObI CTaTh JUMUTHUPYIOIIUM, €cJu ObI 2-TO pecypca CTajo OOJbIIIE.
JIluana TpaHchopMaIUM IIPECTABIAET CO0OI JIOMaHYI0, KasKAoe 3BEHO
KOTOPOM COOTBETCTBYET IIOJIHOCTHIO MCIIOJIb3yeMOMY (aKTHBHOMY) pecypcy,
a KaKkJasd BepIIMHA — Tepe-
X0y OT ONHOT'O0 aKTHBHOIO pe-
X, cypca K apyromy. B mpememax
R, 3BeHa, MJIs KOTOPOTO Fk-ThIH
pecypc ABISETCA aKTUBHBIM,
mpenebHAdA HOpMa TpaHchOp-
maruu MRT, = c,/c, coxpa-
HAET IIOCTOSIHHOE 3HAYeHUe U
CKAYKOM BO3pacTaeT IIpU IIe-
pexozie uepe3 BEPIIHUHY.

450
400

300 4

Yupaxkuenue 6. Uro mpenacras-
JseT coboil IMOBEPXHOCTH TpaHchop-

(0] 300 360 600 xy

Manuu, ecjau IIPOLYKTOB Ooublie
IByx?
Puc. 5. JIuneiinag mMogeas ¢ AByMA IIPOXYKTA- Ecniu B paccmarpuBaemMout Ju-

MH ¥ 4YeTBIPbMS pecypcaMHu. HellHOII MOJesu BEKTOD X JOCTUIKUM
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IpU KOJIMUECTBAX PECYPCOB, OMMCHIBAEMBIX
BekTopom R = (R, R,, ..., R ), To mpomop- £
IMUOHAJIbHOE M3MEHeHUe KOJHUYEeCTBa BCEX

pecypcoB II03BOJIAET IPOMOPIINOHANBHO H3-
MEHHUTH BCe KOMIIOHEHTHI BeKTOpa X, COXpa- o \
HUB €ro JOCTUKUMOCTL: €CJI BEKTOD IIPO- ay T ~i
OIYKTOB X JOCTHM)KUM IIPU BEKTODE Dpecyp-
coB R, To mnsa n060r0 IOJIOKUTEIHHOTO
YmpeJa & BEKTOP IPOAYKTOB aX MOCTHMKUM
npu BekTope pecypcoB aR. IIna MIIB B
IPOCTPAHCTBE <«PECypPChl—IIPOAYKTHI» OY-
€M HCIIOJIb30BaTh o0o3Hauenue P *. 13 cka-
3aHHOTO CJIELYEeT, UTO AJs Ji060T0 00heau-
mernHoro Bextopa (R, x) T P u moGoro a
> 0 umeer Mecto BKiouenue a(R, x) T P*.
MHuosKecTBO B IMHEHHOM IIPOCTPAHCTBE, 00-
Jagarolnee TeM CBOMCTBOM, UTO BMeECTe C
JIOOBIM cojJepiKaIliuMca B HeM BeKTopoM Pue. 6. Komye B mpocrpamcTBe «pecyp-
Y OHO COZEPIKUT TaK)Ke BEKTOp ay IPH  ChI—IPOXYKTHI».

JI060M IIOJIOKUTEJILHOM &, Has3bIBaeTCs

KoHycom (puc. 6). Takum obOpasoM, JUHEHHOW MOZeNM 3aTpaT B IIPOCTPAHCTBE «DPeCyp-

CBI—IIPOAYKTBI» COOTBETCTBYET KOHYC IIPOM3BOJACTBEHHBIX BO3MOXKHOCTEI.

4. YObIBaIOIIMiI NpPeIeJabHBIH IPOIYKT

B nexknum 22 mpu oOCY:KAEHWM CBOMCTB IIPOMB3BOACTBEHHON (QYHK-
nuu (pUPMBI TOBOPUJIOCH O TaKOM 3aKOHOMEPHOCTU ITPOM3BOICTBA, KaK
yObIBaHME TIPENeJLHOTO IPOAYKTa KaKJIoro pecypca. PaccMmoTpum mpo-
M3BOJACTBO C OJHHM IPOAYKTOM M OZHHM pPEcCypcoM, OMIUCHIBEMOe IIpO-
M3BOACTBEeHHON (MyHKNuein x = f(r). ®yHKIUS 3aTparT pecypca r =
c(x) — obOpaTHassi IO OTHONIEHUIO K IIPOM3BOACTBEHHON QMYHKIIUU, U
ecJi IpefesbHBIE NPOAYKT f'(r) yObIBaeT, TO IpeAesbHbIE 3aTPaThI
pecypeca c'(x) BospacTamoT, Tak 4TO c(X) — BBIOYKJIAA (PYHKIHAA.

ITogoOHass 3aKOHOMEPHOCTh MMEET MECTO He TOJbKO O (PUPMBI, HO
U s OOIIIeCTBEHHOTO ITpOM3BOACTBa. Hampumep, mpu Ho0bue HedTH B
HeOOJBITNX KOJMYECTBAX MOXKHO OTPAHUYUTHCA JETKOJOCTYHIHBIMU Me-
CTOPOKIEHUSIMH, TAK UYTO [OOIOJHUTEJbHasA TOHHA HedpTu moTpedyeT
CPaBHUTEJHHO HEeOOJbIIIOT0 [TOMOJHUTEILHOTO KOJUUYECTBA PECYpPCOB.
Bosbiioit 00beM moOBIUM 3acTaBideT 3a0upaTbca B 3aloasapbe, OYPUTH
CKBA)KMHBI B MOPCKOM JHEe ¥ T. M., UYTO CYIIEeCTBEHHO YyBeJINUNBAET
IOMOJHUTEJbHBIE 3aTPaThl HAa KaKAYI0 TOMOJHUTEJIbHYIO TOHHY.

PaccmoTrpum Temepsr IPOM3BOACTBO 1 HpoAyKTOB. Heobxommmoe nais
IIPOU3BOACTBA KOJMYECTBO pPecypca OIIUCHIBAETCA PaBEHCTBOM

r=Cx) =) ¢x))
j=1

Eciu Bce cj(xj) — BBINYKJIbIe QYHKIINU, TO U C(X) — TakiKe BBITYKJIasd
dyHKIIUA (KaK cyMMa BBINYKJBIX (yHKNuii). MIIB ompenensierca Hepa-
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BeHctBoM C(x) £ R. Ecam HaOOpHI HIPOAYKTOB X! M X2 yAOBJIETBOPAIOT
9TOMY HEpPAaBEHCTBY, TO B CHJY BBITYKJOCTH (PYyHKIuU C(X) MMeeT MecTo
COOTHOIIIeHUE

c(l x'+1,x) £l C(x')+1 C(x)£l R+|,R=R,

Tak uro | x'+ IZXZT P, T.e. MIIB BmIOyKJIO.
Paccmorpum mpumep. IlycTh mpomsBomATcss 2 HPOOYKTA UM IIPOU3BOI-
CTBEHHBIE (DYHKIIUU O 000MX IIPOAYKTOB ONMHAKOBBI: x1:\/7 u x2=x/7.
CooTBeTcTBeHHO (DYHKIMH 3aTpaT PaBHBHI c,(x,)= X2 c)(x,) = x,°. omy-
CTHM, UTO pacIiojiaraeMoe KojmdecTBo pecypca R = 100. Pecypcmoe orpa-
HuueHve mpuHmMaer Bup C(x) = x*+ x,> £ 100, tak uyro MIIB uzobpa-
JKaeTcs YeTBePThIO Kpyra pamgmyca 10 ¢ IeHTpoM B Hauajie KOODPIUHAT
(puc. 7,a). Eciu mpu IOCTOAHHON IIPOAYKTUBHOCTH PECYPCOB (PYHKITUS
TpaHcopMainu ObLIa JWHEHHOM, TO B paccCMaTPUBAEMOM 3JeCh CJIydae
OHA OKAa3bIBAETCsS CTPOTr'0 BOTHYTOI, M IIpW OBMKeHuUu BHoJbL I'1IB cieBa
HampaBo MpeJeJbHas HOPMAa TpaHcOpMAIMXM MOHOTOHHO BO3pacTaer.
IloBemenne mpemesbHOI HOPMBI TpaHC(OPMAIMM IIPOINE BCEero IIPOAaHAIM3UPOBATh,

BOCIIOJIb30BABIINCH MOJHBIM AuddepeHuasoMm GYHKIUM 3aTPaT pPecypca; Ha IIOBEPXHO-
cTu TpaHchopmanuu 00BEM 3aTpaT pecypca paBeH pacmojaraeMoMy, TaK UTO J6oMy

epeMeNIe 0 10 9TOH IIOBEPXHOCTU COOTBETCTBYET HYyJieBOoe 3HaueHume auddepeHIIraa:
n
— r p—
dC(x) = zc(xj)dxj =0.
j=1
Ecnu nac unrepecyer MRT,,, TO MBI JOJKHBI IOJIOYKUATh PABHBIMU HYJIIO BCE dxj IJISI BCEX
j, kpome j =i m j = k. Takum obpasom, c;dx, + c,dx, = 0, oTkyna

dx ¢ _ MP
MRT, = -7k = 2L =k,
dx; ¢, MP,
rge MP, MP, — mnpefeibHble NIPOAYKTHl PACCMAaTPUBAEMOIO Decypca B IIPOU3BOACTBE

i-TOTO M k-TOTO IIPOAYKTOB coOTBeTCTBeHHO. IIpu nBUKeHMM cileBa HAIIPaBO X, BO3PACTaeT,
a x, ybwmBaer; MP, u MP,
BeIyT ce0sA IIPOTHUBOIOJIONK-
HBIM oOpasom. CiemoBaTesib-
HO, IIPU TaKOM [JBUKEHUU
MIPOUCXOAUT MOHOTOHHOE BO3-

pacrauue MRT,,.

Wrax, ecim orpaHwu-
YUBAOMIUM  SABJISETCA
eIUHCTBEHHLIII pecypc,
To MIIB BRInyKJI0. Ecinu
OTPAHUYUBAIOIIUMU SAB-
JIAIOTCA HECKOJBKO pPas-
JUYHBIX PEecypcoB, TO,
KaKk M B IIPeIBIAYINeM

0 10x,0 5 10 x,

Puc. 7. MHOKeCTBO NPOU3BOCTBEHHBLIX BO3MOIKHOC-
Tell mpuM yOBIBAIOIIEM IPENeJbHOM MPOoayKTe ¢ ogmum IIYHKTE, JOCTHXUMbIN
(a) u gByms (0) OrpaHMYMBAIONMIUMH pPeCcypCcaMH. BEKTOpP VYZAOBJIETBOPSAET
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OHOBpeMEeHHO BceM orpannueHuam suma C(x) £ R,, T.e. mpunHajie-
JKUT IIepeceueHrI0 MHOIKECTB, OIIpelesisieMbIX OTIPAHUYUBAIOIIMMU pe-
cypcamu. Kaskmoe M3 59THX MHOMKECTB BBINYKJO, TaK UTO BBIMYKJIO U
MIIB. Pwuc. 7,6 uIIOCTPUPYET CAyUYall C ABYMsS IIPOAYKTAMU UM ABYMS
pecypcamu. Orpannuyenussi MIIB onwuceiBaioTcs HepaBeHCTBAMU

x? + 4x.? £ 100,
4x*+ x,> £ 100.

2

Yupaxkuaenue 7. KakoB B JaHHOM ciiyuae XapakTep M3MeHEHWs MIPeIeJTbHON HOPMBI
TpaHcopManuy Opu ABUKeHHU BHoab I'TIB?

5. Mogear Me:KOTPACJeBOro OajlaHca

Brlmmie paccMaTpuBAINCh ITPOU3BOACTBEHHBLIE CHCTEMbLI, BBIITYCKAIOIIINE
TOJIBKO KOHeYHble TPOAYKTHI (T.e. MPOAYKTHI, He MOTpedsseMble B IIPOIEC-
ce IIPOMBBOJICTBA B MJAHHOM CHCTEME) M HOTPEOJISIOIINe TOJBKO BHEULHUe
pecypchl (He IIpOM3BOAMMEBIE B HaHHOI cumcteMe). Ecam mnasa MHOrux (HO He
IJas1 Bcex) (pUPM TaKoe MpeAcTaBJeHMe ITPOM3BOACTBA MOYKHO CUMTATh
YIOBJIETBOPUTEJIbHLIM, TO AJA TaKMX CHCTE€M, KaK HaIlMOHAJbHOE WJIU
peruoHa/JbHOE XO3SMCTBO, HEOOXOAUMO YYecTb, UTO BHYTPH STHUX CHCTEM
MIPOU3BOAUTCSA SHAUUTEJIbHOE KOJUUYECTBO NPOMENCYMOUYHbLX TIPOIYKTOB,
moTpedIsieMbIX STUMM CHCTEMaMHU B IIpoOIlecce IIpou3BoAcTBa. Ilpu sToM
TeXHOJIOTUS He SBJIAETCA ONHOHAIIPABJIEHHON: B MPOM3BOACTBE 1-TO IIpO-
OIyKTa MOYKET WCIOJIb30BAThCA 2-1 M B TO Ke BpeMs B IIPOU3BOACTBE 2-
r0 MOKEeT HCIIONb3oBaThesA 1-Bi mpoxykr. Tak, OJIA ITPOMB3BOJACTBA BJIEKT-
pOSHEpPrUM HUCIOJIb3yeTcaA HedTb, a AJasd AoObIum HedTH — SJIEKTPOIHEp-
TUs; OJIs BRIIJIABKYM MeTaJlia TpedyeTcs Yrojb, a A AOOLIUM YIJIA HYXKHBI
MAaIllMHBI ¥ WHCTPYMEHTHI, M3TOTOBJIEHHbIe M3 MeTajlia. Kpome Toro, Ipo-
OIYKT MOXKET TpeboBaThCsA MJsi COOCTBEHHOI'O ITPOMBBOJICTBA: YTOOBLI BhIpA-
CTUTL 3€pHO, TpebyioTcs ceMeHa. TakKuM o0pasoM, TEXHOJOTHMUYECKHEe CBA3U
B paccMaTpuBaeMOH cHcTeMe MOTyT OBITh BechbMa CJOKHBIMU. K cKasaH-
HOMY cJieiyeT O00aBUTh, UTO HEKOTOPbIe IIPOAYKTHI YACTHUYHO MOTYT IIO-
TPEeOJATHCA CHUCTEMOH B IIpollecce IIPOM3BOACTBA, YACTHUYHO — 3a ee
mpeneiaMu, T.e€. TaKhe MPOAYKTHI MOTYT OBITH M IPOMEKYTOUHLIMH, U B
TO K€ BpPeMA KOHEUHBIMHM IIPOTYKTAMU CHCTEMEI.

PaccvorpuM BHAYAJIE CHCTEMY, IIPOMSBOAAIIYIO €IMHCTBEHHBIM MHPOAYKT MU
TIOTPeOJISIONTYIO €MUMHCTBEHHBIM BHEITHUN pecypc. Hampumep, ITPOM3BOAWTCS
MIITIEHNIIA, a4 B KAUeCTBE PECYPCOB MCIIOJIL3YIOTCA IITIEHUIIA (ceMeHa) 1 3eMJIA.
IIycTh miist IpOM3BOMCTBA €MUHUITHI TPONYKIINM TPeOyeTcsa @ eIWHUII IITIeHUITHI
U ¢ eJUHUIl 3eMJIU; IJIs OmIpeneieHHOCTH IMojmokuM a = 0.5 m ¢ = 4. Jlna
IIPOM3BOMICTBA €MUHUIILI KOHEYHOll TIPOAYKIINY HYsKHO TIPEXKIe BCEr0 BBIPACTUTH
1 en. mmmenwutibl. Ho miist ee mmpomsBoicTBA HYsKHO ITOTPATUTH (U, CJIETOBATEHHO,
npousBectr) 0.5 ex. B cBoio ouepens misa mpousBoacTea atux 0.5 en. HeoOXoamMo
mpousBectu eirfe 0.5%.5 = 0.25, a mna ux Ipom3BOACTBA TpPeOyeTcs erle
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0.50.25 = 0.125 en. u T1.xa. Takum obpasom, Ijd IpousBoacTBa 1 e,
KOHEUHOM IPOAYKIIMUA TPeOYeTCs BBIPACTUTHL BCErO

1+ 05+ 052+ 0.5° + ... =2 en.

Ecam MBI paccMaTpMBaeM CTATHUYECKUHN pPeXUM QYHKIIMOHNUPOBAHUS
CHCTEMBI, TO MBI JOJXKHBI CUMTATH, UTO BCe IUKJLI mpomsBoactBa (0.5,
0.52, 0.5% ... en.) coBepIIAIOTCS OLHOBPEMEHHO: BLIPAIUMBAIOTCA 2 ef.
MIIIeHUIbI, 13 KOTOPBIX 1 ef. IpeAcTaBJisgeT co00ii KOHEUHYIO HMPOAYKIIIIO
u 1 exm. ocraerca Ha ceMeHa (UTOOBI B OyZAyIlieM HOpPOU3BEeCTH 2 ef.
MNPOAYKIIMKM M TeM CAMBIM I[IPOAOJIXKUTL IIPOIeCC IIPOM3BOJCTBA).
KomgecTBo 3eMutii, HEOOXOAMMOE OIS HTPOM3BOACTBA 2 €f. IIIEHUIIbI (T. e.
mist 1 em. KoHewHOM mpomyKIium), paBHo 2X4 = 8 en. Ilmsa mpomsBoicTBa X
eIVHNI], KOHEUHON NpOAYKIMM Tpedyerca r = 8x emuuui] 3emun. Eciam B
pacuopsiyKeHnun IPOU3BOACTBEHHOI cucTreMbl mmeerca R = 200 exm. semunm,
TO ee IIPOM3BOJACTBEHHLIE BO3MOYKHOCTH OIIPEAEJIAIOTCA HepaBeHCTBOM 8x £
£ 200, T.e. MIIB cucrembl mpezncrtaBiaser coboil otpesok 0 £ x £ 25.
3aMeTHM, UTO eCJH AJII IPOM3BOJACTBA €IMHUIILI KOHEUHOT'O IIPOAYK-
Ta TpedyeTcsa 3aTpPaTUThL G EeSUHHI] STOTr0 JKe IIPOAYKTa, TO oO0Iiee
KOJIMYECTBO IIPOMBBEJEHHOr0 IPOAYKTA Y (BaJIOBOM IIPOAYKT) M KOJIH-
YeCTBO KOHEUHOI'0 IIPOAYKTA X CBS3aHBI 0aJIAHCOBBIM COOTHOIIIEHMEM
y = ay + x,
mpaBasg YacTb KOTOPOI'O IIOKA3BIBAET WCIIOJbL30BAHME IIPOM3BEIEHHOI0 00heMa:
ay emVHWIT WCIIOJIB3YIOTCA [JIsT IIPOMSBOACTBA Y EOWHUIl, & X IIPEICTaBJIsIeT
coboii 00BbeEM KOHEUHOTO HpOAyKTa. Pellag 3T0 ypaBHeHWE, HAaXOAUM Y =
=x/(1 — a), 4To coryiacyeTcs C IIPUBEJEHHLIMU BBIIIE PACCYKICHUIMU,
Tak Kak

1
1-a

=1+a+a%+ a®+ ...

Pang B mpasoii uactu cxomwTesa mpu a < 1, mHAYe cucTeMa B IIpoIecce
TIPOMBBOJCTBA MOTPeOssiia Obl OOJBIIIE MHPOAYKTA, YEM OHA €ro IIPOM3BOMAWT,
U BBITYCK KOHEUHOIO IIPOAYKTAa OLLT ObI HEBO3MOXKEH. BO3MOYKHOCTL ITPOM3-
BOJICTBA KOHEUHOT'O WPOAYKTA IOJYYMJIa HasBaHWE NpolyKMmMUuBHOCMU CUCTe-
MbI. 1 OFHOIIPOMYKTOBOM CHUCTEMBI BBHITIOJHEHHME HepaBeHCTBA a < 1 sBiA-
ercsi HeOOXOOMMBIM M JOCTATOYHBIM YCJIOBHUEM €€ HPOTYKTUBHOCTH.

Ilepeiimem Temeph K PACCMOTPEHUIO MHOTOIPOAYKTOBOI HPOU3BOJI-
cTBeHHOIT cucTeMbl. OOIITMe MeTOAbLI aHANIM3a TaKUX CHUCTEM CO CJIOMK-
HBIMH IIPOM3BOACTBEHHBIMHU CBA3SMU OblaM paspaboranbl B. JleonTne-
BBIM B pPaMKax MOJEJIUN JMexlompacaeozo 6ananca (B PYCCKOS3BIYHON
JuTepaType Ha3bIBAEMOTO TaKiKe AHAJAU3OM «3ampamuvl—eEublnycK» —
mepeBoJ aHTJIMHMCKOro TepMuHa «input-output analysis»).

Mopgenn MekoTpacjeBOro OajaHca MOJMYUYMJINM 3HAYUTEJIHLHOE PacIpo-
CTpaHEeHWEe M B TEOPETUYECKOM aHaJii3e, U B IPAKTUUYECKUX pacyeTax.
B Teopum paccMaTpuBAIOTCA <«UHCTBHIE OTPACTN», KaiKdad M3 KOTOPBIX
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accoIMUpPyeTcsi C IIPOM3BOACTBOM WUIEAJbHO OTHOPOAHOTO IIPOAYKTA, U
YHCJI0O TAKWUX OTpaciiell HeoIpeleieHHO BEeJWKO. B IpaKTHUecKuX IIPHU-
JIOXKEHUAX BO3MOKHOCTH paslesieHus OOIEeCTBeHHOTO ITPOM3BOACTBA HAa
oTpacju OTPAHUUYUBAIOTCA TPYAHOCTAMHU IIOJYUEHUS CTATUCTUUECKOMH
nH(@OPMAaIMK, ¥ II09TOMY B pacueTax OIEPUPYIOT «arperupoBaHHBIMU
OTpacIAAMU», MIPOU3BONAINMMU TaKNe IPONYKTHI, KaK IPOAYKIIUS pac-
TeHHEeBOJCTBa, IPUOOPOCTPOEHUSI, TPAHCIOPTHLIE YCIAYTrM H T. 1.

Mgbr paccMOTpuUM Te 3JIeMEHTHI MOZENUW MeyKoTpacJjeBoro 0Oajamca,
KOTODBIE CYIIEeCTBEHHBI [OJIs paccMaTpUBaeMOro 3Iech BOIpPOCa — BBI-
nykjgoctu MIIB.

B ocHoBe paccMaTpuBaeMOMl HHUKE MOJENU JeKaT CJIeAYIOIue TOMIy-
IIeHU:

1) Ka)KOBIN OPOOYKT MOXKeT OBITh KaK KOHEUHBIM, TaK U IIPOMEKY-
TOUHBIM, IIPXA 3TOM OH MOKET MCIIOJb30BaThCA IPU IIPOU3BOACTBE JIIOOOTO
MIPOAYKTAa;

2) IPOM3BOACTBO KaKJOT0 IIPOAYKTA XapaKTepUayeTca KEeCTKOH [0-
IMOJIHAEMOCTBIO MCIIOJb3yeMbIX PECYpPCOB;

3) pacxom KasKIOro pecypca Ha MIPOW3BOJACTBO MAHHOTO IIPOAYKTA
MIPOIIOPIIMOHANIeH KOJUYECTBY IIPOU3BOAUMOTO HPOAYKTA.

IIycrs a, 0003HaUaeT pPacxXoj i-TOr0 MPOAYKTA Ha IIPON3BOMCTBO €IMHUIILI

j-roro mpomykTa, i, j = 1, 2, ..., n. [Ingd BeKTopa KOHEUHOI'O IIPOAYKTa
OyneM uCIosb30BaTh 0003HAUeHUe X = (X, X,, ..., X, ); IJIs BEKTOPA BAJIOBOTO
BBITyCKa — oOOO3HaueHue y = (Y, Y, ..., Y, ). DajaHCOBbIE COOTHOIIEHUA

MEeX oy ob0beMaMu IIPOOAYKTOB IIPpEeACTaBJIAIOT coboit CHUCTEMY pPaBEHCTB

n
y= »&yi+x, i=1,2, .., n (1)
j=1

Pasymeercsa, He KaxKObIM IPOAYKT (PAKTUUECKM HCIOJL3YETCA B Kaue-
CTBe pecypCa B IIPOM3BOACTBE BCe€X IIPOAYKTOB, TaK YTO HEKOTOPbIE N3
KO9()PUITEeHTOB @, DaBHBI HYJIIO. Bojiee Toro, HeKoToOphble HPOAYKTEI
BOOOIIe He SBJIAIOTCA IIPOMEKYTOUHBIMH. Eciau i-ThI HPOAYKT He SABJA-
eTcda IPOMEXKYTOUHBIM, TO BCE COOTBETCTBYIOIIHE KOA(D(PUIIMEeHTHI @, PaBHBI
HYJIIO "N yi = xi. HeROTOpre IIPOAYKTHBI, HAIIPOTHUB, BBICTYIIAIOT TOJIBKO
KaK IIPpOMeKyTouHble. BajoBoii 00beM IIPOM3BOJCTBA TAKUX IIPOAYKTOB
IIOJIHOCTBIO MCIIOJIB3YyEeTCA B IIPOM3BOACTBE, M MOJIA HUX xi = 0.

3aTpaThbl BHEIITHUX PECYPCOB CBA3AHLI C BAJIOBBEIMU 00HeMaMU BBITYCKA
IIPOAYKTOB Y€ HN3BECTHBIMM HaM COOTHOIIECHHNAMMN

n
r, = zckjyj, k=1, 2, ..., m.
J=1

B pamkax o6cy:xkmaemoit wmogmenum MIIB mpexncraBiaser co0oit
MHOKECTBO HEOTPHUIIATEJbHBIX BEKTOPOB KOHEUHBIX IIPOAYKTOB (X),
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KOMIIOHEHTBhI KOTOPBIX YJOBJIETBOPAIOT 0aJIaHCOBLIM COOTHOIIIEHUIM (1)
IIp1 YyCJIOBHH, YTO BaJIOBBIE 00BEMBI (y) VAOBJIETBOPAIOT OI'PaHUYEHUAM

chjyj < Ry, k=1, 2, ..., m, 2)
=

rne R, Kak u paHee, — JOCTyIHBIe KOJIMYECTBA DPeCypPCOB.
IToxkaxxem, uto um B Takoii mozenu MIIB BeimykJjo. IlycTs BeKTOpPBI
KOHEUHBLIX IIPOAYKTOB X! M X2 JOCTMXXKUMBI X1 UM COOTBETCTBYIOT BEKTO-
pPBI BAJIOBBIX MPOAYKTOB y! m y?. OTO 3HAUMUT, YTO W IIapa BEKTOPOB (x!,
y!), m mapa BekTOpoB (x2, y?) yzmomierBopsioT ycaosuam (1) u (2).
PaccMoTpuM MOPOMEXKYTOUYHBIE BEKTOPHI:
— 1 2 - 1 2
x = | x'+ | x?, y =1y + |1y,
¥  HEIOCPeACTBEHHOM MPOBepKoi#l yOemumcs B TOM, UTO IIapa
BEKTOPOB (X, y) TakKiKe YAOBJIETBOPAET YCJIOBUAM JOCTUIKHMOCTH:

O
Y =My AR = A a’ijyjl' + xllg-l- Ay

-
n

= Z aij()\lyjl‘ + )\2!/]'2) +A X+ Apx}? =
= /

T. e. ycaoBue (1) BBITOJMHEHO, M BAaJIOBOM BBIOYCK Yy JOCTATOYEH IS
KOHEeUYHOro BbIycKa X. [aiee,

n n n n

r, = chjyj :chj()\lyj1 +yj2) :Alzckjy} +)\220kjyj2,

j| =1 =1 =1
Tak yto r, £ | R, + |,R = R,, T. e. BBIIOJHeHO ycjoBue (2):
pacmojiaraemMoe KOJUYECTBO PECypPCOB MOCTATOUYHO AJIA BAJIOBOTO BBIITYyCKa
y. Wrak, MBI mOKasaniu, 4To X | P; TaKk KaK BEeKTOpbl X' u X2
BbIOpaubl B mpenenax MIIB mpousBoJibHO, a X — MOPOM3BOJILHAS TOUYKA
orpeska (x!, x2), To TeM caMBIM [JOKaszaHa BBIIyKJocThL MIIB.

B 1mpuBemeHHOM pacCyKIeHMM MBI MOJYA IIPeAIojiarajid, UTO IIPOM3BOJ-
CTBEHHASA CHCTeMa IIPOAYKTUBHA, T. €. B COCTOAHUM IIPOMSBOAUTEL BAJIOBOLL
MIPOAYKT B KOJIMYECTBE, IIPEBOCXOIAINEM €ro IIPOM3BOJCTBEHHOE IIOTpebJIeHue.
[ MHOTOIPOSYKTOBON CHCTEMBI YCJIOBHS HPOAYKTUBHOCTA HOCAT 0osee
CJOKHBIA XapakTep, 4YeM OJIsI OJHOHPOAYKTOBoM. Ecim, Hampumep, Ipous-
BOJICTBO €AVHUIILI 1-TO mpomxyKTa Tpedyer 2 en. 2-To IMPOAyKTa, a IIPOM3BOJICTBO
eIUHUITEI 2-TO IPOAYKTAa B CBOIO ouepenb TpeOyer 1.5 em. 1-ro mpomykTa, TO
B IIPOM3BOJCTBE EMUHUITHI JIFOOOTO M3 9THX IIPOAYKTOB 3aTPauMBAJIOCh OBI IIO
Kpatimeii mepe 2X4.5 = 3 en. sroro mpoaykTra. Takas cucrema, OUYEBHIHO,
HernpoaykTuBHa. MIIB HenmpoayKTHMBHOI CHCTEMBI ITYCTO, a ITYCTOe MHOXKECTBO
SIBJIIETCS BBIMTYKJIBIM, TaK YTO HEMPOTYKTUBHOCTH CHCTEMBI (DOPMAJBLHO He
IIPOTUBOPEUNT CAEJAHHOMY paHee BBIBOLY.
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YHuraTenlb, 3HAKOMBIN C MATPUUYHOI aJyiredOpoii, MOKET pPaccMOTpPeTh 0ojiee IIPOCTOe
paccyskaenue. Ecau X m y paccMaTpuBaTh KaK BEKTOPBI-CTOJOIBI, TO paBeHCTBY (1)
MOXKHO TPUAATH BUJ

y = Ay + x, 3

rre A = (aij)an — TakK HasbpIBaeMas Mampuya npamwvix s3ampam upoxyxkto. Ha
IIPOU3BOACTBO KOHEUHOrO IPOAYKTA X HEIOCPEACTBEHHO HYXKHO 3aTPATUTH HIPOLYKTHI B
KosimyecTBe AX, a Ha IPOU3BOJCTBO TUX MPOAYKTOB 3aTpaTuTh AAX = A2x (2-i1 muki)
® T. I.; BO BCeX IMKJAX AJIs BBIIYCKA KOHEYHOI'O MPOAYKTA X HY)KHO IIPOM3BECTH BaJIOBOH
OPOAYKT B KOJIUYECTBE

y=x+Ax + A%x + A3x + ... = (I +A + A% + A3 + ))x,

rone I — emmumunas marpuinia. Ecim crodimias B CKOOKax MaTpPUYHAs reoMeTpUYecKas
mporpeccusi CXOAWTCA, TO ee CyMMa DpaBHa

B=I+A+A%2+ A3+ ..=0- A).

CXOAMMOCTh STOM TreoMeTPUUYEeCKO Mporpeccuu, KaK U B OJHOIIPOAYKTOBOM CJIyuae,
O3HAUYaeT IPOJYKTUBHOCTH CUCTEMbI. BEKTOD BajOBOr0 IMPOAYKTa MPOAYKTHUBHOMN CHCTEMBI
CBSI3aH C BEKTOPOM KOHEUHOr0 MPOAYKTA COOTHOIIIEHHEM

y =Bx = (I - A)'x. 4)

Marpuna B mosyumiia HasBaHWe MAMPUUbL NOAHbLLX 3AMPAm IPOAYKTOB. PaBeHCTBO
(4) MoskeT OBITH (hOPMAJBLHO BBIBEIEHO HEIIOCPENCTBEHHO U3 6aJIaHCOBOTO COOTHOIIEHUS
3):y — Ay = x, i (I — A)y = x; ymHOKasa obe uwactu cueBa Ha marpuny (I — A)?,
moayuum y = (I — A)!x. OgHaxKo 9TO PaBEHCTBO MMEET CMBICJ TOJBKO IJIsI IMPOAYKTUBHBIX
cucrem. C martpuneii B cBAzaH CpaBHUTEJIBHO IIPOCTOM KPUTEPUH NTPOAYKTUBHOCTH:
cucTeMa IPOAYKTUBHA B TOM U TOJHKO B TOM CJIydae, €CJIM BCE 3JIEMEHTHI MaTpuubl B

HEOTPUIlATEJbHBI.
BekTop-cTonbern r 3aTpaT BHENIHUX PECYPCOB CBA3aH C BaJOBHIM IIPOAYKTOM
cootHomenueM r = Cy, rge C = (ij )mx” — MaTpuIla IPSIMBIX 3aTpaT pecypcoB. PaBeHCTBO

(4) mo3BOJISIET HEMOCPEACTBEHHO CBSI3aTh IIOTPEOHOE KOJMYECTBO BHEITHHUX PECYPCOB C
KOHeUHbIM mpoxykrom: r = CBx, uau r = Dx, rae marpurna D = CB cBsasbiBaeT 3aTparhl
BHEIITHUX PECYpPCOB C KOHEUHBIM MPOAYKTOM. Mcmosb3ysa obGosHaueHue R A BeKTOpa
pacmoJiaraeMbIX PecypcoB, IPUXOAUM K SBHOMY ONMCAHUIO MHOYKECTBA IIPOU3BOJCTBEHHBIX
BO3MOJKHOCTEIH:

Dx £ R.

Takas cucTeMa HEpPaBEHCTB IIO CYIIECTBY COBIAJAeT C ONUCAHWEM, WCIIOJb30BAHHBIM B
o. 3 I JUHENHOW Momenu 0e3 IIPOMEKYTOUHBIX IIPOAYKTOB.

3nech ObLIa paccMOTPeHa JuHeHHasdA MOJEJb MeyKoTpacjeBoro 0Oa-
aanca. CylecTBYIOT BapHUaHTHI MOMENH, IOIyCKAloIlue HaJuuYhe HeJI-
HelHBIX 3aBucuMocTeii. Ecam morpebHocT B pecypcax (M BHEIIHUX, U
IIPOMEXKYTOUHBIX) CBSBAaHBLI ¢ 00beMaMM BBIOYCKa IPOAYKTOB (M KOHEU-
HBIX, WM TIPOMEKYTOUHBIX) BBLIOYKJILIMU 3aBUCUMOCTAMU, T.e€. BCE IIPO-
IecChbl IIPOM3BOJACTBA B CHCTEME XapPaKTepPU3YyIOTCA HeBO3PACTAIOIIUMU
IpeIebHBIMY IIPOAYKTAMH PECcypcoB, TO MOYKHO IIOKasaTb, YTO B 39TOM
cayuae Takske MIIB oxasbIiBaeTcs BBITYKJBIM.

PaccMoTperHBIe HaMU MOJEIN TIO3BOJIAIOT IPUHATH K 3aKJIIOUEHUIO, UTO
MIPEeAIIoIOKeHe O BBIMYKJOCTH MHOYKECTBA IIPOM3BOACTBEHHBIX BO3MOK-
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HOCTeHl XOpPOIII0 COIJIACYETCS C OCHOBHBIMM IIOCTYJIATAMU SKOHOMUYECKOM
Teopun. Pasymeercs, ObLIO OBbI OIMMOKOM CUMTaTh, YUTO BhBIITyKJ0CTH MIIB
uMeeT MecTO abCOJIIOTHO BO BCEX MOMEISIX IIPOM3BOACTBEHHBIX CHCTEM. B
YACTHOCTH, BBIITYKJIOCTh TPeOyeT HEeOTPAHWMYEHHOH IeJMMOCTHA BCEX IIPOAYK-
ToB. Ecim xoTa OBl OOMH M3 HUX He OTBeuaeT sToMy TpedoBammio, MIIB y:xxe
He MOKeT OBITh BBIMYKJBIM. HO 3TMM 1 APYTMMM IIOHOOHBIMU OOCTOSITEJIh-
CTBaMHU, TPEOYIOIITMMY yUeTa IIPH PeIleHNN KOHKPETHBLIX XO3AMCTBEHHBIX 3a1adY,
MO:KHO TIpeHeOpeuh Ha YPOBHE TEOPEeTHUEeCKOro aHajnsa, TeM OoJiee Toraa,
Korma OOBEeKTOM aHajim3a SABJISETCA SKOHOMUKA B IIEJIOM.

XVI. Moagenu KOHKYPEHTHOTO
M HEKOHKYPEHTHOTO IIOMCKAa PEHTHI

B nexmum 50 ObLIM KpaTKO M B MHONYJIAPHOIN (opMe pPacCMOTPEHBI
HEKOTOphIe OCHOBHBIE IIOCTYJAThl TeOpuu IoumcKa peHThI. lleabio mam-
HOTO IIPUJIOMKeHUs sABJIsdeTcsa 0Oojyee yriyO0JeHHOe pPacCMOTPeHUHe JToit
Teopur. B HeM ImOCJEMOBATEIbHO PACKPBIBAIOTCSA MOAEJU KOHKYPEH-
THOT'O Y HEKOHKYPEHTHOI'0 IIOMCKA PeHTHI M CBA3aHHOE C HUMU IIOJHOE
Y HeIOoJIHOe pacTpauunBaHme peHThI. CTaThs MpeAIoJaraeT IpeaBapUTesIb-
HOe O3HAKOMJIEHVE C TeOopHeldl IMOMCKa PeHThI, M3JIOKeHHOW B uacTu V.

KoHKYpPEeHTHBIII TOHCK PEeHTHI

Mogenp KOHKYPEHTHOTO IIOMCKA PEHThI BIIEPBLIE ObLIa IIpeACcTaBJIe-
Ha B crarke I'. Tamnoka um passura P. Ilosmepom.! OnHa Oasupyerca Ha
psne OOIyIIeHU.

Bo-mepBBIX, HOpeamoJaraercs, 4UTO OOpeTeHMe MOHOIIOJNU OCYII[eCTB-
JdeTcA B Ipollecce KOHKYPEHIIMU, TAaK YTO 3aTpaThkl Bcex (QUpPM Ha
IIOJITy4Y€Hre MOHOIIOJIBHOT'O IIOJIOKEHHNA B TOYHOCTH pPAaBHBI O)KI/IILaeMOﬁ
OpubblAM OT Hero. B »ToM 3akKJjo4Yaercsa CYTh TOr0, UYTO B TEOPHUU
IONCKa HA3LIBAETCA NOJHbLM PacTpauMBaHWEM PEHTHI.

ITocTynar o IOJTHOM pACTPAUMBAHWK PEHTHI O3HAUAET, B YACTHOCTH, OT-
CYTCTBHE CJyYaeB, KOTJa OXKMUAaeMas MOHOIIOJLHASA IIPUOLLIL ITPEBLIIIIAET
CYMMAapHYIO IIEHHOCTb PeCypcOB, WCIOJb30BAHHBLIX B IIpOIlecce IIOJIyYeHUs
MoHomoImM (TaK HA3bIBAEMbBIX WHBECTHIIMI B TOMCK PEHTHI). Ecam Taxoe
IIPEBBIIIIEHE MMEET MECTO, TO KOHKYPEHIIMA TYT »Ke 3aCTaBUT (PMPMbI HAHATH
JOIIOJIHUTEJIbHBbIE PECYPChI B IIOIIBITKAX 3aXBaTUThb MOHOIIOJIBHBbIE HpI/IGBIJII/I.

Bo-BTOpPBIX, MOpeAmoJiaraeTcs, 4YTO B AJUTEJIbHOM IIePHOME IIPeaJio-
JKeH1e BceX 3aleliCTBOBAHHBIX B IIPHUOOPETEHUN MOHOIIOJIHNU PECYPCOB
COBEPIIIEHHO 9JIACTUYHO, T.e€. IeHLI STUX PEeCypcoB He BKJIOYAIOT PEH-
THBIX COCTaABJAIOIIINX.

1 Tullock G. The welfare costs of tariffs, monopolies, and theft // West. Econ. J.
1967. Vol. 5. P. 73—79; Posner R. The social costs of monopoly and regulation // J.
Pol. Econ. 1975. Vol. 83, N 4. P. 807—827.





