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Paspen Il1. Teopus 0bmeHa HECKONbKMX TOBAPOB Mexay coboit

Ypok 11

[Ipodnema oOMeHa HeCKOIbKIX TOBAPOB MEXKTY COOOI.
Teopema o0uiero paBHoBecHs

Copepxanue: 104. O6001IeHUEe 0003HAYEHU I, OTHOCSIILIMXCS K CJIydalo oOMeHa AByX
TOBapoB Apyr Ha apyra. 105. O6 oGMeHe TpeX ToBapoB Apyr Ha Apyra. 106. Ypas-
HEHMS YaCTUYHOTO U MoJIHOTO crpoca. 107. YpaBHeHust oomeHa. 108. O6 obme-
He m TOBapOB APYT Ha Apyra. YpaBHeHus crpoca. 109. YpaBHeHus oomeHa. 110.
[TpoGiaeMa oOMeHa HECKOJIBKMX TOBApOB MOCTaBJIeHa, TAKUM 00pa3oM, ajiredpa-
WYECKH, a He reomeTpudecku. 111. Ycnosue obiiero paBHoBecus. 112, 113, 114.
Tunoresa o p.y, = ap. ,/p,, 1 a > 1. Apbutpax mexay (B, A, C), (A, C, B), (C, B,
A). llonuxenwue p, ,,. [lonuxenne p, ,. Tossiuenue p, ,. 115. a < 1. ObparHbie
oIepanuy 1 pe3yIbTaThl. YpaBHEHMs 001Iero paBHoBecus. 116. 3ameHa ypaBHe-
HUI paBeHCTBa CIIPOCa U MPEAIOXEHMS 110 KaXXJI0MY TOBapy Ha KaXIblid 13 OC-
TaJIbHBIX TOBApOB IO OTACILHOCTH Ha YpaBHEHUS paBEHCTBA CIIPOCa U MPEIIo-
KEHMS 110 KaXIOMY TOBapy B 0OMEH Ha BCe OCTaJbHbIe BMECTE.

104. Temeps peyb UOET O TOM, YTOOBI IIEPEAUTH OT MCCACTOBAHUSI OOMEHa
IBYX ToBapoB (A) u (B) K uccienoBaHuio oOMeHa HECKOJIbKUX TOBApOB (A),
(B), (C), (D)... Mmexay coboii. 171 3TOro HaM JOCTaTOYHO JOJKHBIM 00pa-
30M 0000IINTH HAIIK (POPMYJIBI, HAUMHAS C TOTO CiIydasi, Koraa oOMeHUBa-
IOIIMECS JINTIA SIBJISTIOTCS IEPXKaTeISIMU JIUIITb OJHOTO TOBapa.

Tenepb 0603HaunM yepes D, , neictBuTenbHbIN cripoc Ha (A) B (B), Dy,
AeiicTBUTENbHBIA cripoc Ha (B) B (A), p,, ueHy (A) B (B), p,, , tieHy (B) B (A)
Yerbipe HeusBecTHbIE D, 1, Dy, ,, D, b» Py o CBSA3aHBI ABYMS yDABHEHUSIMU €T~
CTBUTEJIBLHOTO CIIpOCa:

Da,b = Fa,b(pa,b)’
Db,a = Fb,a(p b,a)

1 ABYyMA YpaBHCHUAMU paBCHCTBA HCﬁCTBHTCHbHBIX CIIpocCa 1 IMpEaJIOKECHU A
Db,a = Da,bpa,b s

D,, =D, p,,

HaMm n3BecTHO, 4TO TeOMETPUUECKH IBA TICPBBIX YPABHEHUS MOTYT OBIThH
MPEeICTaBICHbI 08YMs KpUBbIMU, A IBA TIOCTEIHUX — ABYMS MPSIMOYTOJIbHM-
KaMU, 6NUCAHHbIMU B 9T KPUBBIE TaK, YTO X OCHOBAHMS paBHBI OTHOIIICHM -
SIM UX TUTOLAAE ! NI OOpaTHBIM OTHOLLIEHUSIM UX BBICOT (§ 57).

105. Terreps mepeitgeM cHavyaja oT ciaydasi ¢ a1ByMs ToBapamu (A) u (B) k
ciiydato ¢ Tpems ToBapamu (A), (B) u (C). s aToro npeacraBuM cede pbi-
HOK, Ha KOTOPbII MPUXOST, C OJHOU CTOPOHBI, JIOAU, MMetole ToBap (A)
U PACIIOJIOXEHHBIE OTAATh OJHY €ro YacTh IS ojiydyeHus ToBapa (B) u onHy
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ONeMEHTbI YUCTOI IKOHOMMYECKOH MONUTUKM

yacTb — 14 nosyyeHus tosapa (C); ¢ Apyroii CTOpOHBI, JI0AU, UMEIOLLNE
toBap (B) 1 pacnioioxeHHbIE OTAATH OJTHY €T0 YaCTh /151 TOJyYeHMS TOBapa
(A) u ogHy yacTh — 1J1d mojrydyeHus ToBapa (C); HaKOHEll, JTI0a1, UMEIoIIne
ToBap (C) 1 pacnooXeHHbIE OTAATh OJHY €r0 YacThb [JIsI TOJIyYEHUSI TOBapa
(A) 1 omHY YacTbh — IJIs IOJTydeHus ToBapa (B).

Ecnu 210 Tak, TO B35B M3 HUX, HAaIpuUMep, nepxatens (B) u mposenst 1o-
>KHBIM 00pa3oM Hallu npeabiayiue paccyxxaeHus (§ 50), Mbl MoXeM cKa-
3aTh — U 3[€Ch TAKXE, — YTO HAMEPEHMUS JAHHOTO UHAWBUIA K TOPTY MOA-
JAI0TCSI CTPOTOMY OTIPEAEJICHUIO.

JleiicTBUTENBHO, BCAKUI AepXKaTeab KOJIUYECTBA g, ToBapa (B), nayinii
Ha PBIHOK JUI OOMEHa TaM HEKOTOPOT'O KOJIMYECTBA 0, , TOIO TOBapa Ha He-
KOTOPOE KOJIMIECTBO d, , TOBapa (A) B COOTBETCTBUY C ypaBHEHMEM OOMEHA:

d

a,bva = Ob,avb
1 HEKOTOPOT'O KOJIMYECTBA 0y, , TOTO K€ CaMOIo TOBapa Ha HEKOTOPOE KOJIU-
4ecTBO d, , ToBapa (C) B COOTBETCTBUU C ypaBHEHUEM OOMEHA

d

c,bvc = Ob,cvb’

MPUIET C PBIHKA C KOJIMYECTBOM d, , (A), KomuuectBoM d, (C) 1 Kommnde-
CTBOM Y = G,—0p ,— 0 ¢ = Go—apVa/Vo—d. pVe/V, (B). B 000M ciiydyae mMexay
KOJIMYECTBAMM Gy, V,/V, WIN P, v, d, v, Vo/Vy WIN P, ,, d. , 1Y Bcerda OyneT UMETh
MECTO COOTHOLIEHHUE!

9y =Y + da,bpa,b + dc,bpc,b'

Jlo mpuxojia Ha PHIHOK Halll YeJIOBEK He 3HAeT, KAKUMHU OYyayT Vv,/v, WU
Pap M V/Vy, WM P, 1, HO OH YBEPEH, UTO Y3HAET 3TO CPasy XK€ MO MPUOBITUN
Ty/la U 4TO, 3Has TU 3HAYEHUS P,y , P p> OH COOTBETCTBEHHO MPUMET JJIst
cels1 3HaueHue d,, U 3HaUYeHHUE d ,, U3 KOTOPBIX TOJYIUTCH, B KOHEYHOM
cyeTe, 3HaYeHME Y B COOTBETCTBUM C IPUBEICHHBIM BbIllIE ypaBHEHHEM. Pa-
3YMEETCsl, Mbl BHIHYXK/ICHBI IPU3HATD, YTO HEJIb3sl ONPEAETUTS d, ,,, HE 3Has
KaK p, 1, TAK U p, ,, HENb3s OTIPENENNUTD U d, ,,, HE 3Has KaK p, ,, TaK U p, . Ho
MBI BBIHYXKJIEHBI TAKKE COTJIACUTBCS C TEM, UTO, ECITU U3BECTHBI P, |, U P, 1, TO
TEM CaMbIM MOJIAIOTCS OTIPEIENCHUIO U d, , U d .

106. Wtak, 31eCh TOXE HET HAYETO JIerye, YeM BhIpa3uTh MaTeMAaTUYECKHU
NIpSIMOE OTHOLLUEHUE d, , U d,, ,,, WK AecTBUTENBHOTO cripoca Ha (A) u (C) B
(B), K p,p ¥ P, WK K 1IEHE STUX TOBAPOB. JlaHHOE OTHOIIEHKE, COOTBET-
CTBYIOIIIEe HAMEPEHUSIM K TOPTY HallleTo MHAMBHIA, OYIET CTPOTO BhIpaXke-
HO JIByMsl YPaBHEHUAMU d, , = f, o(Pay Pe) U Aoy =Jep(Pars Pep)- TaKUM Ke
0o0pa3oM MBI MOJYYUM YpaBHEHUS, BbIpaxalolliue HaMepeHusl K TOpry Io
nosoxny (A) u (C) Bcex ocTalIbHBIX Aepxarteseid (B); u, HakoHell, CyMMUpys
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MMPOCTO-HAIMPOCTO 3TU YPaBHEHMSI YACTUYHOIO CIIPOCA, MbI MOJYUYUM OBa
ypaBHEHMST COBOKYITHOTO CITpOCa:

Da,b = Fa,b(pa,b’ pc,b)’

Dc,b = Fc,b(pa,b7 pc,b)’

BBIpaXXaIie HaMepeHus K TOPTy Beex aepxareneii (B).
PaBHBIM 00pa30M MBI TOJIYIUM IBa YPaBHEHMSI COBOKYITHOTO CIIPOCa :

Da,c = Fa,c(pa,c’ pb,c)7

Db,c = Fb,c(pa,u pb,c)’

BBIpaXkaroliue HaMepeHus K Topry Bcex aepxateneit (C).
HakoHel11, TOUHO TaK e MbI ITOJTyY1M JBa ypaBHEHUST COBOKYITHOTO CITpOCa:

Db,a = Fb,a(pb,aﬂ pc,a)’

Dc,a = Fc,a(pb,aa pc,a)’

BbIpaxkalllye HaMepeHUs K TOpry Bcex Aepxkareeit (A). 107. Bripouem, Mbl
HMMeeM JBa ypaBHEHUsI OOMeHa:

Db,a = Da,bpa,b’ Db,c = Dc,bpc,b
(B) Ha (A) m (C).

MpbI uMeeM IBa ypaBHEHUsI OOMEHa:

Dc,a = Da,cpa,c’ Do,b = Db,cpb,c
(C) Ha (A) u (B).

Hakone1, MBI IMeeM [IBa ypaBHEHUST OOMeHa:

Da,b :Db,apb,a’ Da,c :Dc,apc,a
(A) Ha (B) u (C).

WUrak, nmeeM, B KOHEYHOM cyeTe, 12 ypaBHeHUI ¢ 12 HeM3BECTHBIMU,
MpeACTaBISIONUMU COOOI 1IECTh LIEH TPeX TOBApOB OJHOI0 B IPYyrom, U
1LIECTb COBOKYITHBIX KOJIMYECTB TPEX TOBAPOB, 00OMEHMBAaEMBbIX APYT Ha Apyra.

108. Tenteps nycTh naHo m ToBapoB (A), (B), (C), (D)..., uMelomuxcs Ha
PBIHKE; TIOHSITHO, UTO B CUJIYy TOYHO TaKMX K€ PACCYXACHUI, KaK B cliydae ¢
JIByMsI TOBapaMu 1 B CJIydae ¢ TpeMsl TOBapaMM, PacCYXICHMI1, KOTOPbIEC He
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CTOMT MOBTOPSITH €1LIE Pa3, Mbl MOXeM c(pOpMyTMpoBaTh cHayasia m — 1 ypas-
HeHuii aeiictBurenbHOro crpoca Ha (B), (C), (D)... B (A):

Db,a = Fb,a(pb,a’ pc,a’ pd,a"')’
Dc,a = Fc,a(pb,aﬂ pc,a? pd,a"')’

Dd,a = Fd,a(pb,a7 pc,a’ pd,a"')’

m—1 ypaBHeHUI nelicTBUTEbHOTO ciipoca Ha (A), (C), (D)... B (B):
D, y, = F, v(Paps Peps Pap--)s
Dy, = F y(Paps Peps Pap-)s

Dy, = Fyp(Paps Peps Pap-)s

m—1 ypaBHEHUI NeiCTBUTEbHOTO cripoca Ha (A), (B), (D)... B (C):
Da,c = Fa,c(pa,c’ pb,c’ pd,c"‘)5
Db,c = Fb,c(pa,c! pb,c! pd,c“')’

Dd,c = Fd,c(pa,c7 pb,c’ pd,c"')’

m—1 ypaBHEHUI NelicTBUTEIbHOTO cripoca Ha (A), (B), (C)... B (D):
D, 4 =F, 4(bsg> Pog> Peg--)5
Dy, 4 = F, 4(Pygs Pog> Peg--)

D, 4= Fc,d(pa,d’ Dy g pc,d"')’

M TaK Jajiee; TaKuM o0pa3oM, Bcero m(m -1) ypaBHEHUIA.
109. C npyroii cTOpOHbI, Mbl MOXXEM, pa3yMeeTcsl, TakKe ChopMyIupo-

BaTh — 0€3 HOBBIX O00BsICHEHUI — m—1 ypaBHeHMit ooMeHa (A) Ha (B),
(©), (D)...

Da,b = Db,apb,a’ Da,c = Dc,apc,a’ Da,d = Dd,apd,a
96



Paspen Il1. Teopus 0bmeHa HECKONbKMX TOBAPOB Mexay coboit

m—1 ypaBHeHuii oomeHa (B) Ha (A), (C), (D)...

Db,a = Da,bpa,b’ Db,c = Dc,bpc,b’ Db,d = Dd,bpd,b

m—1 ypaBHeHuit ooMmeHa (C) Ha (A), (B), (D)...

Dc,a = Da,cpa,c’ Dc,b = Db,cpb,c’ Dc,d = Dd,cpd,c

m—1 ypaBHeHuii oomeHa (D) Ha (A), (B), (C)...

Dy, = Da,dpa,d7 Dy, = Db,dpb,d’ Dy = Dc,dpc,d

M TaK Jajiee; uTak, CHoBa B 00lLLelt c10XKHOCTU m(m—1) ypaBHEHUIA.

Ot m(m—1) ypaBHeHUit oOMeHa BMecTe ¢ m(m—1) ypaBHeHUI IeHCTBU -
TEJTLHOTO CIIPOCa NaI0T B COBOKYIMHOCTH 2m(m—1) ypaBHeHUit. OHAKO y HAC
B TOYHOCTU 2 m(m—1) HEU3BECTHBIX; AEMUCTBUTENbHO, JJISI M TOBApOB, 0OMe-
HUBAaeMBIX IToMapHo, umeetcsa m(m—1) neH u m(m—1) COBOKYITHBIX KOJIM-
YECTB TOBApOB, MPOIIEIIINX Yepe3 OOMEH.

110. B ocoboM ciryyae oOMeHa ABYX TOBapoOB APYT Ha Apyra 1 B 0COOOM
cydae oOMeHa TpeX TOBapOB MeXIy CO00ii 3a1auy MOXHO PeIuTh MO0 reo-
METPUYECKHU, TM00 anredpanvyecku, Tak Kak B 000UX caydyasx GYHKIUHU CIIPO-
ca caMi MOXXHO IIPeICTaBUTh TeoMeTpruUYecKu. B mepBoM ciaydae 3T pyHK-
LI SIBJITIOTCS (DYHKIIMSIMU OTHOM ITepeMEeHHO, KOTOPBIE MOTYT OBITH ITPEe/I-
CTaBJICHBI ABYMSI KpUBBIMU. Bo BTOpoM ciyyae OHM SIBISIIOTCS (YHKLIMSIMU
NIBYX IIEpEMEHHBIX, IIPEICTABISIEMBIMH IIIECTHIO TOBEPXHOCTSIMU. [eomMeTpu-
YyecKoe pelieHre 3aJauu, CJIeJ0BaTeIbHO, TAeT: B IEPBOM ClIydyae — MPOCTO
BIICaHNE B KPUBBIC MPSIMOYTOJLHMKOB; BO BTOPOM — BIIMCAHME MPSIMOY-
TOJIBHUKOB B KpUBBIE, TTOJTyJaeMBble TIPU IIepecedeHUH ITOBEPXHOCTEM C III0C-
KOCTSIMU.

B o611eM ciiyyae, HanpoTuB, GYHKIIMU cipoca — 3T0 QyHKIMU ¢ m(m—1)
IepeMEeHHBIMU, KOTOPBIE HE MOTYT OBITh ITPEACTABICHBI B IIPOCTpaHCTBE. BoT
IovYeMy B 3TOM CJIydae cama 3ajada, Kak MpeiCcTaBsieTcsl, MOXeT ObITh TT0-
CTaBJIeHa UM pelIeHa aaredbpanyecku, Ho He FeOMETPUYECKH . Bripouem, na-
BaliTe BCIIOMHUM, YTO Pedb UACT 31eCh, KaK U Be31I¢, HE O TOM, YTOOBI ITOCTa-
BUTH U B IEVICTBUTEIFHOCTH PEIIUTh JAHHYIO 3a1a9y B KAKOM-JTH0OO0 13 JaH-
HBIX CJIy4aeB, a O TOM, YTOObI HAyYHO MPEeACTaBUTh MPUPOIY 3a1a4u, KOTO-
pas BCTaeT ¥ SMIIMPUIECKH pelraeTcs Ha pbiHKe. Ho mpu Takoii Touke 3peHus
HE TOJIbKO ajire0panyecKkoe pelieHre CTOUT PellieHUs TeOMETPUIeCcKOoro, HO
M MOXHO JaXKe CKa3aThb, 4TO, BIOMpast popMy aHaIM3a (MaTeMaTU4eCKOro),
MBI BEIOMpaeM o0111yI0 M HaydHylo (popMy par excellence.

* OnHako yuTaresib HalaeT TCOMETPUYCCKOEC PECHICHUC B ITPUIIOKCHUN I x nan-
HOMY TOMY <<reOMCTpI/I'-ICCKaH TEOPUA ONPCACICHUS LICH».
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111. 3agaya oOMeHa HECKOJIbKHUX TOBAPOB MEXIY COOO0M MpeaCcTaBasieTcs
pemeHHOM. Ho B IeiCTBUTEIFHOCTH OHA pellieHa JIUIIb HamoxoBuHY. [1pu
OTIpe/IeIEHHBIX BHIIIIE YCIIOBUSIX HA PHIHKE OY/IET UMETh MECTO HEKOTOPOE PaB-
HOBecHe 1IeH TOBApOB, B3SIThIX MOMAPHO; HO 3TO OYAET JIMIIIb HECOBEPIIEH-
Hoe paBHOBecue. CoBepIlIeHHOE WU 00uiee pasHogecue polHKA Umeem mMecimo
AUUb 8 MOM CAy4ae, ecau yeHa 08yX KaKux-aubo moeapog, 00H020 6 dpyeom,
DPAasHa OMHOWEHUIO UeH U moeo, U dpy2020 8 Kakom-iubo mpemoem (mosape).
HMMeHHO 3TO U clieayeT 1oKa3aTh. [Jig 3TOro u3 BceX UMEIOIINXCS TOBAPOB
BO3bMEM TpH, Harnpumep, (A), (B) u (C); mpeanonoxum, 4ro 1eHa p, , 60b-
1€ WM MEHbBIIE, YEM OTHOIIEHUE LIEH P, , U Py ,, U TIOCMOTPUM, YTO TPO-
U30UIIET.

Y100kl CyTh fe1a OblIa SICHa, BOOOpa3uM, 4YTO MECTO, CIIyXKalllee PBIHKOM
17151 ooMeHa Bcex ToBapoB (A), (B), (C), (D)... Mexay coboit, moaeieHo Ha
CTOJIbKO 9acTel, CKOJIBKO ITPOMCXOIUT OTepallnii o0OMeHa TOBapoOB IPYT Ha
Jpyra MoTapHo, T.e. Ha m(m—1)/2 crieinaabHbIX PIHKOB, 0003HAYaeMbIX Ta0-
JIMYKaMU ¢ YKazaHMEM OOMEHUBaeMbIX TOBAPOB U 1LIeH 0OMeHa, ompeaeisie-
MBIX MATEMATUYECKU B COOTBETCTBUAM C TAHHOM BBIIIIE CUCTEMOM YPABHEHU .
Nmeem: «O0meH (A) Ha (B) 1 (B) Ha (A) 110 B3aMMHBIM IIEHaM D, 1, Py, > —
«O6meH (A) Ha (C) u (C) Ha (A) 110 B3aUMHBIM LEHAM D, ., D, »>; — «O0MeH
(B) Ha (C) u (C) Ha (B) 10 B3aUMHBIM LIEHaM Dy ., P, »»>- MTak, eciu Obl Kax-
bl gepxarteb (A), xenatomuii moaydutsb (B) u (C), orpanuuuics odme-
HoM cBoero ToBapa (A) Ha (B) u (C) Ha AByX mepBBIX CIIeLIMATbHBIX phIHKAX,
ecqii ObI KaxXIpiii aepxareib (B), xemnaromuit moxyduts (A) u (C), orpaHu-
yuicst ooMeHoM cBoero ToBapa (B) Ha (A) u (C) Ha TepBOM U TPETHEM PBIH-
Kax, ecyu Obl Kaxablii aepxatenb (C), xenatomuii moayduts (A) u (B), or-
paHumumics oomeHoM coero ToBapa (C) Ha (A) u (B) Ha 1ByX mociaemHUX
PBIHKAX, TO paBHOBECHE COXPAHMIIOCH OBbI B TOM BUjIE, Kak ecTb. Ho HeTpym-
HO MMoKa3aTh, YTO HU Aepxatenu (A), Hu aepxarenu (B), Hu aepxarenu (C)
HE TIPUMYT 3TOTO CITocoba 0OMeHa; Bce OHU OYIyT NeCTBOBATh MHBIM CIIO-
coOoM, 0oJiee 1J1s1 HUX BBITOAHBIM.

112. MTak, mpearoaoxum

Pca

=a
pc,b pb,a

nim

pc,bpb,apa,c _1
SRR o
rue BHayasie o > 1.

W3 sroro ypaBHeHus cienyet, uto Hactosias ueHa (C) B (B) He p.y, a
P.»/0, UMES B BULLY, YTO C P, ,/0 (B) umeem p,,p, ,/0 ToBapa (A) mo ueHe
Pap = 1/Pp.. (A) B (B) Ha peiHke (A,B); 1 4T0 € p_ Dy, /O (A) UMEEM D, ,Dy ,
p./0 =1(C) mo uene p. ,= 1/ p, . (C) B (A) Ha priHke (A,C).

98



Paspen Il1. Teopus 0bmeHa HECKONbKMX TOBAPOB Mexay coboit

Orciona cienyer Takxke, 4To HacTosuias 1eHa (B) B (A) He py ,, a p,, ,/0Q,
uMest B BULLY, 4TO C Py, ,/0 (A) umeeM p,, ,p, /0 ToBapa (C) o uene p, , = 1/p, .
(C) B (A) Ha pbIHKE (A,C), nyro ¢ pb,apa,c/a (C) nmMeem pb,apa,c pc,b/a =1 (B)
no uexe p, .= 1/p.;, (B) B (C) nHa poitke (B,C).

W3 3Toro Xe ypaBHEHUS, HAKOHEII, CIEAyeT, YTO HAcToAIIasa IieHa (A) B
(C) nep, ., ap,./a, umes B BuY, uto ¢ p, /o (C) umeem p, p.,/d ToBapa
(B) mo uewe p,, = 1/p.;, (B) B (C) Ha peirke (B,C); u uro ¢ p, .p.,/0 (B)
UMEEM P, P, 1, Py /A = 1 (A) no ieHe p, , = 1/p, , (A) B (B) Ha pbiHke (A,B).

113. YTOOBI 3aKOHUYMUTH BBISICHEHHE JAHHOTO MyHKTA C MTOMOILbIO KOHK-
PETHBIX YHCEJ, IPEAIONOXUM, UT0 P, , =4, p. , =6, p, .= 2; uTo naera = 1,33.
W3 ypaBHEeHUS

4x2x% .
1,33

cnenyet, uto Hactosas 1eHa (C) B (B) ve 4, a 4/1,33 = 3, uMmes B BUILY, 4TO
¢ 3 (B) umeem 3 x 2 =6 (A) o ueHe 1/2 (A) B (B) Ha prirke (A,B); nuro ¢ 6
(A) umeeM 6 x 1/6 =1 (C) mo uene 6 (C) B (A) Ha poiHKe (A,C).

W3 ypaBHeHMS TakKe clenyeT, 4To HacTosmas 1eHa (B) B (A) ve 2, a 2/
1,33 = 1,50, umes B Bumy, uto ¢ 1,50 (A) umeem 1,50 x 1/6=1/4 (C) o ieHe
6 (C) B (A) Ha priHKe (A,C); nuto ¢ 1/4 (C) umeem 1/4 x 4 =1 (B) no uieHe
1/4 (B) B (C) na psike (B,C).

W3 ypaBHeHHUsI, HAKOHell, CIeayeT, 4YTo HacTosias 1eHa (A) B (C) He 1/6,
al/6 x 1,33 =1/8, umes B Bumy, uto ¢ 1/8 (C) umeem 1/8 x4 =1/2 (B) o
uexe 1/4 (B) B (C) na peiake (B,C); uurtoc 1/2 (B) umeem 1/2 x2 =1 (A) no
ueHe 1/2 (A) B (B) Ha peiake (A,B).

114. Oepxarenu (A), (B), (C), pasymeercs, 63 KoaeOaHUi1 ITPOBEAYT ClIe-
JyIOLIK€e 3aMEHbI: OJHU Mpou3BeayT KocBeHHbI 00MeH (A) Ha (C) u (C) Ha
(B) BmecTo nipsiMmoro oomeHa (A) Ha (B); apyrue — KocBeHHBII 0OMeH (B)
Ha (A) u (A) Ha (C) BMecTo nipssmoro oomeHa (B) Ha (C); TpeTbu — KOCBEH-
Heiit oomeH (C) Ha (B) u (B) Ha (A) BMecto nipsimoro oomeHa (C) Ha (A).
OTOT KOCBEHHBII 00OMEH Ha3bIBaeTcsl apbumpaxcem (apOUTpPaKHON omepa-
mueir. — Ilpum. nepeg.). UTo KacaeTcss 5KOHOMUH, TTOJIyIaeMOM TaKUM ITy-
TeM, TO OHU PaCIIPeaesiT e¢ 10 COOCTBEHHOMY YCMOTPEHUIO Ha CBOM I10-
TpeOHOCTH, o0ecreuunBas cede JOMOTHUTEIbHOE KOJIMYECTBO TOI0 UM MHO-
r'0 TOBapa C TeM, YTOOBI MOJIYUYNTH KaK MOXHO OOJIBIIYI0 CYMMY YIOBJIETBO-
peHust. Mbl MOTJIM OBl YKa3aTh Ha YCIOBUE 3TOTO MAKCUMYyMa, COCTOSIIIIEE B
TOM, YTOOBI COOTHOIICHUSI MTHTEHCUBHOCTEM MOCEIHUX YIOBJIETBOPEHHBIX
noTpedHOCTEN ObLIKM Obl paBHBI pEAJIbHBIM LIEHaM, TPOUCTEKAIOIIUM U3 ap-
ouTpaxHbIX onepauuit. Ho, He BXoas B JaHHOE cOOOpaxkeHue, TOCTaTOYHO
3aMETUTh, YTO TOT JOIMOJHUTEIbHBIN CIIPOC OYAET MPEeIbsBISATHCS TaK XKe,
KaK 1 OCHOBHOI1: nmepxkateasimu (A) — yepe3 oomeH (A) Ha (C) u (C) Ha (B),
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HO HUKaK He yepe3 oOMeH (A) Ha (B); nepxatensamu (B) — uepe3 oomeH (B)
Ha (A) u (A) Ha (C), HO HUKAK He Yepe3 oomeH (B) Ha (C); mepxarensamu
(C) — uepes oomeH (C) Ha (B) u (B) Ha (A), HO HUKaK He yepe3 ooMeH (C)
Ha (A). Takum o6pa3oM, Ha peiHKe (A,B) rocTosiHHO OyAeT ciipoc Ha (A) u
npemnoxenue (B), Ho He OymeT crpoca Ha (B) u nipemnoxenust (A); oTcro-
na — ToHWXeHue py, .. Ha perake (A,C) mocrostaHo Oyzer cripoc Ha (C) u
npemnoxeHue (A), Ho He OyneT cripoca Ha (A) u nipeanoxeHust (C); oTcro-
na — nosbilieHue p. .. Ha poitike (B,C) nocrosiiHo Oyzer cripoc Ha (B) u
npemnoxeHue (C), Ho He Oynet cripoca Ha (C) u npeaioxeHus (B); oTcio-
1a — NOHWXKEHUE P, 1.

115. Mbl BUAMM TEM CaMbIM, YTO B CIIy4ae, KOTAA P, 1, > P. o/ Py » PABHO-
BECHE PHIHKA HE ABJISAETCS OKOHYATEIbHBIM WJIM OOLIMM U YTO Ha HEM IIPO-
UCXOAT apOMTPaKHbIE ONEPALIMU, PE3YJIBTAT KOTOPHIX — MIOHUXEHHUE Py,
MOBBIIIECHUE P, , ¥ TIOHWXEHUE P, , . MBI BUIMM B TO e caMmoe Bpems, UTO B
clydae, Koraa p p, « < P,/ Py, » Ha PHIHKE TIPOIYT apOUTpaKHbIE OTIEPALIWH,
pe3yJIbTaTOM KOTOPBIX OYIET MOBBILIEHUE P, p, TOHUKEHUE P, , U TIOBBIILIE-
HUE D, , . IeCTBUTENIBLHO, TOT/IA MBI TTOJTyYUM

_ o Pea
Pep = a DPoa
nim upb,(‘pa,bpc,a = 15

e a<1; orciona BeITeKaeT, 4to Hacrosias ueHa (B) B (C) ects ap, . mipu yc-
JoBuu odbmeHa (C) Ha (A) u (A) Ha (B), uro HacTosasa ueHa (A) B (B) ectb
ap, , ipu yeaosuu ooMena (B) Ha (C) u (C) Ha (A), uro Hacrosiiast neHa (C) B
(A) ectb ap, , ipu ycoBuu ooMeHa (A) Ha (B) u (B) Ha (C). Bripoyewm, mocra-
TOYHO OYEBUIHO, YTO TO, UTO OBLIO CKa3aHO OTHOCUTEBHO 1ieH (A), (B) u (C),
MOXeT ObITh CKa3aHO U O 1LIeHaX JTI00bIX Tpex ToBapoB. Eciu Obl, ciienoBaTesib-
HO, MBI 3aXOTeJI1, YTOOBI apOUTPaKHBIE OTIEpallu HE UMEJIA MEeCTa, a PaBHO-
BeCHe TOBapOB, B3AThIX HA PHIHKE MOIMAapHO, ObLIO ObI OOLLIMM, TO HalO ObLIO
OBl BBECTH YCJIOBUE, 10 KOTOPOMY IIeHa JBYX KaKUX-JI10OO TOBApOB, OMHOTO B
JIpyroM, ObLTa ObI paBHA OTHOIIIEHUIO IIEH TOTO U IPYTOT0 K KAKOMY-JTU00 Tpe-
TheMY TOBapy, T.€. HaJl0 ObLIO Obl ChOPMYIMPOBATH CIICAYIOLINE YPAaBHEHNS:

1 DPeca Pda
Pap =" Pep =", Pap =
ba pb,a b,a
—_ 1 — pb,a _ pd,a
Pac — , pb,c - y pd,c -
pc,a pc,a pc,a
— — FPba _ Pca
Pag=—— Poa = , Pap =
da d,a pd,a
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U Tak gajee, Wiu, B ueaom, (m—1)( m—1) ypaBHEeHU1 001IEro paBHOBECUSI,
comepxXalux B HesiBHOM Buge m( m—1)/2 ypaBHEHH 1IeH.

ToBap, B KOTOpOM (POPMYJTUPYIOTCS TAKUM 00pa30M IIEHBI BCEX OCTaIb-
HBIX TOBApOB, SIBJISIETCS CYEMHbIM.

116. OueBUIHO, UYTO BBeAeHUe (m—1)( m—1) ypaBHEHU, OTIPEAESIONINX
yclioBUE, TpeOyeT, YTOOBI Hallla TPEeAbIAYIas CUCTeMa YpaBHEHUI cripoca U
MpeaJIOXKEeHUsT OblJIa COKpallleHa Ha COOTBETCTBYIOIIEE YUCIO YPABHEHU.
MMeHHO 3TO KaK pa3 U MPOUCXOAUT MPU 3aMEHE OTAEIbHBIX PBIHKOB Ha 00-
LM PBIHOK TIPU 3aMeHe YpaBHEHUII 0OMeHa, yKa3bIBaIOIINX HA PABEHCTBO
crpoca U NMPpeUIoXEHHUS M0 KaXA0MY TOBapy Ha KaXIblid U3 OCTAJIbHBIX TO-
BAapOB Ha HUXKECJIEAYIOIIE YPaBHEHNST 0OMEHa, yCTaHABINBAIOLIVE PABEH-
CTBO CIIpOca U MPEIJIOKEHUSI TTO KaXXIOMY TOBapy Ha BCE OCTaJbHBIE:

Da,b + Da,c + Da,d t..= Db,apb,a + Dc,apc,a + Dd,apd,a +..
Dy, * Dyt Dygt ... =Dyyppyt Dophoyy + Dyplyyp + -
Dc,a + Dc,b + Dc,d +..= Da,cpa,c + Db,cpb,c + Dd,cpd,c ..
Dyt Dyt Dyt .. =DygPogt Dyabpgt DogPeg™ -
U Tak gajee, UTOro m ypaBHeHuii. Ho 3T m ypaBHEHUI coKpallaloTcs 10
m—1. J1eJiCTBUTEIbHO, €CJIM BBECTU B HUX 3HAUE€HUs 1I€H, BbIBEICHHbIC U3
ypaBHEHUH OOLLEr0 pABHOBECHS, 1 0003HAYUTD IIPOCTO YEPE3 Py, P, Py.-- LEHDBL
(B), (©), (D)... B (A), TO OHU IPUMYT BUJ,
Da,b + Da,c + Da,d +..= Db,apb + Dc,apc + Dd,apd ..
Dy, t Dyt Dygt ... =Dy 1/py+ Deype/Po t DypPa/Pyt -
Dc,a + Dc,b + Dc,d t..= Da,c 1/pc + Db,cpb/pc + Dd,cpd/pc +..
Dd,a + Dy + Dy t... =D, 4 1/pg+ Db,de/Pd + Dc,dpc/Pd +..

W ecnu Tenepb MbI CJIOKUM BMeECTe MocjiefHue m—1, yMHOXHUB MpeaBa-
PUTENIBHO 00€ YaCTU NIEPBOT0O YPAaBHEHUS Ha P, BTOPOTO — Ha P, TPETBETO —
Ha py ..., U BBIYTEM U3 TOW U IPYrOi 4acTU TOXIECTBEHHBIE YWIEHBI, TO MbI
BepHEMCS K IEPBOMY YPaBHEHUIO CUCTEMBbI. DTUM MEPBBIM YPaBHEHUEM MOX-
HO, cJieloBaTe/IbHO, TpeHeOpeyb, U CUCTEMA COKpalllaeTcs 10 m—1 rmocieny-
IOLIUX YpaBHEHMIA. DTU ypaBHEHUSI OCTAIOTCS KaK m—1 ypaBHeHU oOMeHa,

KOTOpBIE BMecTe ¢ m (m —1) ypaBHeHUsIMU cripoca u (m —1)( m —1) ypaBHe-
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HUSIMU OOILIEro paBHOBECHUsI 00pa3ylOT COBOKYITHOCTb B 2 m(m—1) ypaBHe-
HUI, KOPHSIMHU KOTOPBIX SIBJISIOTCS M (m—1) 1IeH m TOBapOB, BEIPAXKCHHBIX B
LIeHaxX Ipyrux, u m (m—1) COBOKYITHBIX KOJIUYECTB JAHHBIX 71 TOBAPOB, 00-
MEHEHHBIX APYT Ha Apyra. BoT kKak MaTeMaTU4YeCKH BBIBOISTCS LIEHBI, €CITU
IaHbl ypaBHEeHUS crpoca. OcTaeTcsl TOJAbKO IM0Ka3aTh — M 3TO OCHOBHOM
MYHKT, — 4TO 3Ta Xe caMas podaeMa 0OMeHa, Yb€ TEOPETUYECKOE PEIIeHUE
MbI TOJIBKO UTO NaJid, SIBJISIETCSA Takke MpoOjeMoil, KoTopasi MpaKTUYeCKU
pelraeTcsl Ha peIHKE Yepe3 MeXaHU3M CBOOOMHOM KOHKYypeHIIMH. OgHaKo
MPEexXIe YeM MPUCTYIUTh K ITOMY TOKA3aTEAbCTBY, Mbl PACCMOTPUM CIy4ai,
KOrJa oOMeHHUBAIOIIMECs Julia SIBISIOTCS AepxKaTeIsIMU HECKOJIbKUX TOBa-
POB, UTO MpeICTaBIseT COOO0I OOIINIA CITydait, KOTOPHI TeOpeMa MaKCUMallb-
HOTO YIOBJIETBOPEHUS MO3BOJISIET Pa300paTh NPOCTHIM U AOCTYITHBIM
0o0pas3oM.
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Ypok 12

O0mas (opmyIa MaTeMATHIECKOTO PelieHns
371a9H 00MeHa HeCKOIbKIX TOBAPOB MKy C00OIl.
3aKoH ycTAHOBIeHHS IieH TOBAPOB

Copepxanue: 117. O0muii cayvaii ¢ nepxkarejassMu HECKOJIbKMX ToBapoB. 118. Ypas-

HEHME 9KBHUBAJICHTHOCTH OOMEHMBAEMBIX KOJIMYECTB. YpaBHEHUs MaKCUMallb-
HOTO YJOBJIETBOPEHUS. YpaBHEHMSI YaCTUUHOTO CIIPOca WK NpeaioxeHus. 119,
120, 121, 122. YcnoBue npeajioxXeHus, paBHOTO UMeloleMycs KoindecTy. Cren-
ctBus. 123. CucreMa n3 m—1 ypaBHEHUI paBeHCTBA COBOKYITHBIX CITpOCa 1 ITpeI-
JIOXKEHMSI.
124. O6 oOMeHe HECKOJIbKMX TOBApOB APYT Ha Apyra Ha pbIHKe. 125. «BrIkpukuBa-
eMble» (0OBSIBIISIEMBIE) IIEHBI: IICHBI B CYETHOM TOBape, IpeIioiaraoime ooiee
paBHOBecue. OnpeneneHre 6e3 pacueTa YaCTUYHBIX 00bEMOB CITPOCa U TTPEIIo-
SKEHUSI B COOTBETCTBUU C YCIIOBMEM MaKCUMAaJIbHOTO YIOBJIeTBOpeHus. 126, 127.
HepaBeHCTBO COBOKYITHOTO CITPOCa M COBOKYITHOTO MpemtoxXeHus. 128. M3ameHe-
HUSI COBOKYITHBIX CITPOCA U MPEIOKEHUS B CBS3U C U3MEHEHUEM 1IeH OT HYJIS 10
oeckoHeuyHocTH. 129, 130. CrenyeT yBeJIMUUTD LIEHBI, KOTAA CIIPOC OOJIbIIIE MPpel-
JIOXXEHUSI, 1 YMEHBIIUTD MX, KOT/Ia TIPeUIOKeHEe OOJIbIIE CIIpoca.

117. B cnyyae obMeHa HEKOTOPOTO Yuciia TOBAPOB, KaK U B cllydyae oOMeHa
JIByX TOBapoOB APYT Ha pyTa, ypaBHEHMSI YaCTUYHOTO IEACTBUTEIBHOTO CIIPO-
ca MaTeMaTU4eCKU OTpeeeHbl yCJIOBUEM MAKCUMATBLHOTO YIOBIETBOPEHUS
notpedHocTel. KakoBo ke 3To yciaoBue? OHO Bceraa COCTOUT B TOM, UTOObI
OTHOIIEHUE PENKOCTEN IBYX HEKOTOPBIX TOBAPOB OBLIO PABHO LIEHE OJHOTO
U3 HUX B APYTOM; €CJIV 9TOTO HET, TO MEXKIY HUMU BBHITOTHO MTPOBECTU OOMEH
(§ 80). Ecnu oOMeHuMBaoLIMecs Julia SIBASIOTCS AepKaTesIMU JIMIIb OJHO-
IO TOBapa v eCJIv, OCTABJISISI MECTO apOUTPaKHBIM OIepalMsIM, BRIKPUKUBa-
10T m(m—1) 1IeH m TOBapoOB IOIMapHO, IICH, HE YIOBIETBOPSIONINX YCIOBHUIO
00111eTO paBHOBECUS, TO MAKCUMAJILHOE yIOBJIETBOPEHUE OYIET UMETh MeC-
TO JI51 KaXXI0ro OOMEHUBAIOIIETOCs JIMLA TOTa, KOTa OTHOIIEHUS PeIKOC-
Teli 3arpalIMBaeMbIX TOBAPOB K PEIKOCTU UMEIOIIIETOCS Y HETO TOBapa OymyT
paBHBIMU, HO HE OOBSIBISIEMBIM («BRIKPUKMBACMBIM» ) IIEHAM, a HACTOSIIIM
LIeHaM, TOJy4aeMbIM MyTeM apOuUTpaxHbIX onepauunit. Ho ecau odMeHuBa-
IOIIMECS TUTIA SBJISIIOTCS IePXKaTeIIMU HECKOJbKMX TOBAPOB U €CJTM — YTO-
Obl, HAPOTUB, U30€XKaTh APOUTPAKHBIX ONEPALINIA — OOBSBISIOTCS m— 1 LIeH
m—1 ToBapoB B M-M TOBape, MIPUHUMAEMOM 3a CUETHBIN, UMESI B BULY, UYTO
1IeHa IBYX TOBApOB OJHOTO B APYTOM OyJeT paBHA OTHOIICHUIO 1IEH OTHOTO U
JIPYTOTO B CYETHOM TOBape, TO OYEBUIHO, YTO MAKCUMaIbHOE YIOBIETBOPE-
HUe OyIeT UMETh MECTO IS KaXKI0r0 0OMEHMBAIOIIErocs JIMlia Toraa, Korna
OTHOILIEHUSI PEAKOCTE TOBAPOB, UCKITIOYAst CYETHBIN, K PEAKOCTH 3TOTO CUET-
HOTO TOBapa OyIyT paBHbI OOBSIBISIEMBIM LIEHAM.

118. Utak, mycTb 1aHo oOMeHuBatowieecst uo (1), aepxareb ¢, | ToBa-
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pa (A), b1 (B), qc, (©), qq,1 (D)... Iycrs r :¢a,1(‘1); r:¢b,1(‘1); r :¢c,1(51),
r=04,(¢)... — ypaBHEHHU TTOJE3HOCTH UIIK OTPEOHOCTH B TOBapax (A), (B),
(©), (D)... nns1 5TOro 0OMEHUBAIOIIETOCS JIMIIA B TEUEHUE HEKOTOPOTO Bpe-
MeHU. I1ycTs py, p, py... — COOTBETCTBYIOLLKE LieHBI ToBapoB (B), (C), (D)...
B ToBape (A). U nyctb x,, y,, Z;, W;... — COOTBETCTBYIOLLIAE KOJUYeCTBa (A),
(B), (C), (D)..., xoTopble obMeHuBatomeecs auo (1) 106aBUT K KoJauye-
CTBaM ¢, 1, Gy 15 Ge.1» 9q.1-+-» AEPKATETEM KOTOPBIX OH ABJISETCS IO LEHAM Py,
Do Pg- .- DTU KOJIINYECTBA MOTYT ObITh MOJIOXUTEIbHBIMU, U TOTAA OHU NTPe[-
CTaBJISIIOT COOOM 3ampaninBaeMble KOJTMIeCTBa; OHM MOTYT OBITh OTPUIIATE b~
HBIMU U MPEICTaBIATh CO00I KoJMuecTBa npeayiaraeMbie. M, Tak Kak Haiiie
00MEHUBAIOIIIEECs JIMIIO CMOXET IPEAbSBISTE CIIPOC HA HEKOTOPHIEC TOBAPHI
JIVIIIG TIPY YCJIOBUHM, YTO OH TIpeajiaracT B SKBUBAJICHTHOM KOJIMYCCTBE He-
KOTOPBIE IPYTH€ TOBaphbl, 04EBUIHO, YTO CPELU JAHHBIX KOJTUYECTB X , V), %),
W,... OJIHU TIOJIOXKUTEJIbHBI, a APYTMe OTPULATEIbHBI U UTO BCE OHU OyAyT CBSI-
3aHbI ypaBHEHUEM

X +ylpb +lec + WDy +...=0.

K TOMY XK€, ITOCKOJbKY MBI ITPCANMOJIOXNIN COCTOAHNC MaKCUMAJIbHOI'O
YAOBJICTBOPECHMUA, TC K€ CaMbI€ KOJINMYECTBA CBA3aHbI CUCTEMOW ypaBHeHI/Iﬁ

¢b,1(qb,1 +y) =pb¢a,1(qa,1 X)),

d)c,l(qc,l +2) :Pc¢a,|(qa,1 X)),

q)d,](qd,l +w)) :pdq)a,l(qa,] +x,),
T.e. m— | ypaBHEHUIA, 00Opa3yIolIMX BMECTE C MMPEIBIAYIIUMU /1 YPaBHEHUI,
B YMCJIe KOTOPBIX MOXHO IPEIINOJI0XUTh, YTO MOCIEA0BATEIbHO YCTPaHSI-
10TCS1 m—1 HEU3BECTHBIX X, ¥;, Z;, W;... TaK, UTO OCTAETCSI JIUILUb OTHO ypaB-
HeHUe, Jaloliee m-oe B BUuIe GYHKLIUU OT LeH. TakuM 00pa3oM, MbI IToJTyda-

eM CJIeayIolue ypaBHeHMS cripoca win npemioxenus (B), (C), (D)... co cTo-
pOHBI 0OMeHuBatolerocs auna (1):

N :ﬁ;,l(l’bs P> Pg---)
2y =Je1(Pys P> P--)
Wy =fd,1(l7b: Des Pg---)

TP 5TOM CITPOC WM IMPCATOKCHUC (A) TEM K€ CaMbIM JIMLIOM Ja€TCA ypaB-
HEHUEM

X ==y, t7p. T wipg.).

104



Paspen Il1. Teopus 0bmeHa HECKONbKMX TOBAPOB Mexay coboit

TakuM xe 00pa3oM MbI MOJYYMM CleAylollue ypaBHEHUs Cripoca Uian
npemnoxeHus (B), (C), (D)... co cropoHbl ooMeHuBatommxcs uil (2), (3)...

Y2 =Jo2(Pos Pes Pa---)
2 =Je2(Po> D> Py---)
Wy =fa2(Pos Pes Pa---)
33 =hoalPos Pes D)
23 =/ 3(Py> D> Py---)
W3 =J43(Ps Des Pa---)

M TaK J1ajee, Py 3TOM CIIPOC WM MpeaioXeHne (A) cO CTOPOHHI TeX XKe ca-
MBIX JIUII JaeTCsl YypaBHEHUSIMU

Xy =— Py T 200, + Wopy..).
X3 == Py, T 230+ Wapg...).

HMmeHHO TakuM 00pa3oM HaMepeHUs K TOPTY BCeX OOMEHUBAIOIIIUXCS JIUIT
MOTYT OBITh BBIBEIEHBI M3 TTOJIE3HOCTH Pa3HBIX TOBAPOB JIJIST KAXKIIOTO U3 HUX 1
M3 KOJTMYECTBA 3TUX TOBAPOB, KOTOPHIM KaXIblii M3 HUX objamaeT. OmHaKo,
MpeXIe YeM WATH Iajbliie, Halo CIAeJIaTh 31eCh BeCbMa BaXKHOE 3aMedaHue.

119. MoxeT ObITh TaK, 4YTO IIPU HEKOTOPBIX LEHAX Py, P, Py.-- V; ABIAETCS
OTpULATENBLHBIM: 3TO TOT CJy4aii, Korga ooMeHuBalolieecs auuo (1) nmpen-
saraet ToBap (B) BMecTo TOTo, 4TOOBI CIIpammBaTh €ro. MoxXeT OBITh Jaxke
TakK, YTO y; PABHSIETCSI —g,, ;: 9TO CJIy4ail, KOTrIa JAaHHOE JIULIO HE OCTABJISIET y

cebs ToBapa (B). Ecnu BBecTM 3TO 3HaU€HME )| B CUCTEMY U3 m—1 ypaBHe-
HUII MAKCUMAJIBHOTO YIOBJIETBOPEHHSI, TO OHU IIPUMYT BUJL

$,1(0) =ppda 1(g,1 + X)),
¢c,l(qc,1 +Z1) =pc¢a,l(qa,1 +x1)7
$g.1(@q) T W) =p49,1(qa; +x)),
W, ycrpanss p,, p., py... U3 9TUX YPaBHEHUI U U3 YPABHEHUSI
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xptp twpg o =ay Dy,

MoJIy9aeM ypaBHeHUE

x1¢a,1((1a,1 +x,) +Z1¢c,1(‘lc,1 +2z) +Wl¢d,](qd,l +w) t.. ZQb,lq)b,l(O)'

JaHHOe ypaBHEHHUE IBJISIETCS YpPaBHEHUEM YCIIOBHSI, KOTOPOE MOKET OBITh
BBIPAXXEHO B CIICAYIOIINX TEPMUHAX: 4M0o0bl npednoceHue 00H020 U3 Mo8apos
MO02A0 OblMb PABHO UMEIOWeMYCSL KOAUHeCMEY IM020 mogapa, Heo0xXo0umo, 4mo-
Obl MOJICHO ObLIO BRUCAMb 8 HACMb NAOCKOCIU KPUBbIX NOMPeOHOCMU 6 3anpa-
WUBAeMbIX MOBAPAX, NeHCAULYI0 blule Yacmu, npedcmaesasouleli hompeoHoc-
miu, y0081emeopeHHble UMEIOUWUMCS KOAUYECBOM, MAKUE NPSIMOY2OAbHUKU, CYM-
MapHas niouads Komopuix Oviaa Obl pasHa nAouadu NPIMOyeoabHUKA, UMeH0-
weeo 6 Kavecmee 8blCOMbl HAAUYHOE KOAUHeCMB0 npeaazaemozo moeapa u 8
Kauecmee 0CHOBAHUSA — UHMEHCUBHOCHb MAKCUMANbHOU HOMPEOHOCMU 8 S1MO0M
moasape.

JaHHoe ycinoBue 1100 BbIMOJHSIETCS, IM00 HeT. Eciii oHO BBITIOIHSIETCS,
To npenjoxeHue (B) co croponsl muna (1) MOXeT paBHATHCS B HEKOTOPBIX
CJIyyasix KOJMYECTBY g, |, AEPXKATENEM KOTOPOIO OH siBJisieTcs. Bripouem, oHo
HUKOTJA HE MOXET ObITh 00JIbllIe 3TOro KojuyecTBa. BaxxHo, cienoBarelib-
HO, OTMETHUTb, YTO TSl BCEX 3HAYEHUI p,, P, Py. .., IPU KOTOPBIX OTPULIATEb-
HBII y; CTAHOBUTCS GOJIbLIE gy, | B YPABHEHUSAX CIIpoca U npeiioxenus (B),
JIAHHOE YPABHEHUE TOJKHO ObITh 3aMEHEHO HA YPABHEHUE Y| = —¢y |

120. Ho ato He Bce. IIpexknae Bcero Takoe xe 3aMeyaHue MPUIOKUMO K
ypaBHEHUSIM cripoca uiu npemioxenus (C), (D)... mpu 3HaueHUsAX p, , P, »
Pg---» IPY KOTOPBIX OTPULIATENIBHBIE Z; , W) ... CTAHOBATCS OOJIBIIE (1 , g ---
3areM, Kak pa3 B TOM cjIydyae, KOrJa 3TH YPaBHEHMUS JOJIKHBI OBITh 3aMeHE-

HBI HA ypaBHEHUS Z,= —( . , W; = —(4 | ..., YDABHEHME CIIPOCA WU MPELIO-
xeHus (B) 1omkHO OBITh UBMEHEHO COOTBETCTBYIOIIUM 00pa3oM.
Tak, npu z; = —q, |, HAIPUMED, CUCTEMA YPaBHEHHUIA, atoLasi CIpoc UJn

npennoxenue (B) muma (1), mpuMeT clieayoImii BUaI;
Xty twpg =4 b
¢b,1(qb,1 +y) =Pb¢a,1(qa,1 +x)),
G4.1(qa; T W) =ped, (g, X)),
T.e. m—1 ypaBHEHMI, U3 KOTOPBHIX MOXHO IIPEAIIOJOXUTh, YTO TTOCIeI0Ba-
TEJILHO YCTPAHSIIOTCSI —2 HEU3BECTHBIX, TAKUE, KaK X;, W{,... TAK, YTO OCTa-

€TCsl JIMLLIb OJHO ypaBHEHME, Aatolliee ¥, B BULe GyHKUMU OT py, P, Pq--- 1aK
K€ U IPU W; = —(g4 ;... TaK Xe, HAKOHELl, — YTO MOHSATHO U 0€3 AaJbHEeNHLINX
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pPa3bsICHEHUI — B TOM cjyyae, Korja IpeiioXeHrue He TOJbKO OJHOTO U3
toBapoB (C), (D)... , HO 1 OBYX, TpeX, YeThIPEX... U, B OOIIEM BUIE, HEKOTO-
pOTro Yrciia U3 HUX, paBHO UMEIOIIEMYCST KOJIMICCTBY.

121. MbI HUYEro He cKa3aliu 00 YpaBHEHUM CIIpOca VI TIPeIJIOKECHUS
cueTHoro ToBapa (A), umermwiiemM ocodyo Gopmy. Ilpexae Bcero oueBUaHO,
YTO MPU 3HAYCHUSIX Py, P, Py---, IPU KOTOPBIX OTPULIATENbHBIN X1 CTAHOBUT-
cs1 6ouibLIIE IO a0COMOTHOM BETMYMHE ¢, |, U 3TO YPABHEHUE TOXKE TOJKHO
ObITh 3aMEHEHO HAa YPABHEHUE X| = -¢, |, KDOME TOTO, B 9TOM CJly4ae CUCTeMa
ypaBHEHU, oTnipeaesiolias Clipoc WK NpeanoxeHue (A) Co CTOPOHBI Tuiia
(1), mpuMeT caeayoIIunii BUI;

Yiby T 2pe WDy - =4, s
Pobe1(@er T21) =pbo1(qp1 T 1),
Pobai(@ar T W) =pdy (@1 T 11,

T.€. BCE TakxXe m—1 ypaBHEHUI, U3 KOTOPBHIX MOXHO ObLIO ObI MOCJIea0Ba-
TEJIBHO YCTPAHUTD #—2 HEU3BECTHBIX TAKUE, KaK Z;, W,... TAK, YTO OCTAETCs
JIMIUB OfIHO YPAaBHEHUE, Jatollee Y, KaK GYyHKLMIO OT Py, P, Py---

122. PagzymeeTcs, ObL10 ObI O0Jiee I MEeHEee CI0XKHO pacIiooXUTh ypaB-
HEHMSI CIIpoca WU MPeIIOXKEeHHUS TaAKMM 00pa3oM, YTOOBI OHU YIOBJIETBOPSI -
JIV TAaHHBIM OI'paHWYCHMSIM ; TEM HE MEHEE CTOJIb K€ OYeBUIHO, — 1 3TO IJIaB-
HBII MYHKT, — 4TO, KaK TOJIbKO OOBSIBJIEHBI ONIPEAEIECHHbIE LEHBL Py, P, Py...
(B), (C), (D) ...B (A), TO, yunThiBasi (pakT paBEeHCTBA MPEIJIOXEHUS UMEI0-
memycs (HaTMIHOMY) KOJIMYECTBY, 3alIpaliiBaeMble 1 ITpeiaraeMble KOJIH-
YyecTBa BCEX TOBAPOB B MOJIHOM Mepe omnpeaeneHbl. [Tokaxem 3To.

[Mycte g =, 1(r), g =Yy (1), ¢ =Y, 1(r), ¢ =Yg ,(F)... €CTb ypaBHEHUS 110~
ne3Hoctu (A), (B), (C), (D)... m1sg ooMeHuBaromierocs juiia (1), KoTopsie,
MPEATOI0XKUM, PEIIeHbl OTHOCUTEIBHO KOJIMYECTB, HO YK€ He OTHOCUTEJIb-
Ho peakocteiil. Torna rmocie ooMeHa MoJyYrM:

Qo TXT =0, (1),
1 +y = qu,l(rl;,l))
Geq T21 =W (re ),

Gy T Wi =Wg,(rg)),
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U, KPOME TOTO, COIJIAaCHO YCJIOBUSIM 9KBUBaJEHTHOCTH OOMEHEHHBIX KOJIHM-
YeCTB M MAaKCUMAaJIbHOTO ynoBJaeTBopeHus (§ 118), mumeem:

Qa1 tPeoy TPe) TPy T =
= L|Ja,1("é1,1) +Pt’>l|—'b,1(l71/>";,1) +péwc,1(pér;,1) +péwd,1(pér;,1)

[Mocnentee ypaBHenue aaet r, . C IOMOILBIO /', | UMEEM Iy, |, F 1, Fy 1o U,
Clef0BaTeNbHO, X, ¥}, 2}, W}, @ EIMHCTBEHHBIMU TOBapaMu, KOTOPbIE CIELY-
€T yAepXKaTh IJIs1 ce0sl WIM MPUOOPECTH, SIBJISTIOTCS T€, JUISl KOTOPBIX MHTEH-
CHBHOCTb IIEPBOil MOTPEOHOCTH, TOIJICXKAILIECH YIOBIETBOPESHMIO, OOJIbIIIE,
4eM MPOU3BENECHKE LIEHDBI U 77, ;.

Ecnu r, | Gosbille MHTEHCUBHOCTH TIEPBOM MOTPEOHOCTH B (A), TO JIULIO
(1) He IpeABABIISET CIIPOCA HAa CYETHBIM TOBApP MJIM HE OCTABIISIET €ro y cesl.

123. JonycTuB, 4TO YpaBHEHMUs cripoca wiu npeaioxeHus (A), (B), (C),
(D)... co cropons! oomeHunBaoIuxcs tuil (1), (2), (3)... pacIoaoXeHbl J0JI-
>KHBIM 00pa3oM, 1a0bl YIOBIETBOPUTH MPENBIAYIIINM OIrpaHUYEHUSIM, 000-
3HauuM depe3 X, Y, Z, W ... cyMMBl X, +x, +x; + ...y, +y, ty, + ..
gttt toow twy, twit L nuepes Fy, F, Fy... cyMmMbl QyHKUMIA f, |,
JooJosSerJeaSes JarJan s, Tak Kak ycjaoBue paBeHCTBA TPEIIOKEHUS U
crnpoca Ha ToBapsl (A), (B), (C), (D)... BeipaxkaeTcsi — B 0011eM cIy4yae, KO-
TOpBIit Hac uHTepecyeT — ypaBHeHUIMU X =0,Y=0,Z=0,W=0...., To s
orpeieNIeHNS TeKYIINX PABHOBECHBIX IIEH MbI UMEEeM YpaBHEHUSI

F.(py, b, pg--) =0,
Fc(pb; ch pd) = 0’

Fd(pb) pc) pd) = 05

ninu m—1 ypaBHeHuil. Bipouem, 04eBUIHO, UTO, TaK KaK py, P, Pg--- ABJISIOT-
CsI TIO CYTH MOJIOKUTEJIBHBIMHY, ¥ €CJIM JaHHBIC YPaBHCHMS YIOBICTBOPSIIOT-
cd, T.e. ecii Mbl uMeeM Y =0, Z =0, W = 0..., TO Mbl HOJTYYHUM TaKKe

X=—(Yp, +2Zp,+ Wpy +...) =0.

124. Takum 0Opa3oM onpeAeasTioTcs MaTeMaTudecku m—1 1eH m—1 u3 m
TOBapoOB B /71-OM TOBape, B3SITOM B KQ4eCTBE CYCTHOTO B CHITy TPOMHOTO yC-
JioBus: 1) 4To Kaxgoe oOMeHUBaloOLIEeCs AU MoaydyaeT MaKCMMaJlbHOE
YIOBJIETBOPEHUE CBOMX IOTPEOHOCTEN, TaK KaK OTHOIIEHUS PEIKOCTeH paB-
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HBI LIeHaM; 2) 4TO KaXIblii JOJKEH MOJyYUTh ITPONOPLIMOHATILHO TOMY, YTO
OTJAET, ¥ OTAATh IPOMOPLIMOHATILHO TOMY, YTO IOJIYyYaET, TaK KaK IJIs1 KaX-
JIOr0 TOBapa eCTh JIMIIIh OfHA LIEHA B CYETHOM TOBape — LieHa, IIPU KOTOPOM
COBOKYITHBIN I€MCTBUTEIBHBIN CIIPOC paBEH COBOKYITHOMY NIEiCTBUTEIBHO-
My MPEIIOXKEHHIO; 3) YTO HET MeCTa apOUTPaKHBIM OIlEPaLIUsIM, TaK KaK paB-
HOBECHasl LieHa ABYX TOBApOB, OJHOIO B APYrOM, paBHA OTHOLIEHUIO paBHO-
BECHBIX LIEH TOTO M JPYIOro B HEKOTOPOM TpeTheM ToBape. ITocMoTpuM Te-
epb, KaKMM 00pa30oM Ta e camasi 3aJa4a 0OMeHa HeCKOJIbKUX TOBAPOB MEX-
Iy cO00Ii, Ybe HaydHOE PellieHE MbI TOJIBKO UTO BBISICHUIIH, SIBJISIETCSI TAKXKE
3amavyeit, KOTopasi Ha pIHKE PelliaeTcst SMIMPUICCKH Yepe3 MeXaHU3M KOH-
KYPEHLIMN.

125. INpexne Bcero Ha peIHKE, Oy1arofapst BBEAEHUIO CYETHOTO TOBapa, Kak
pa3 IMPOMCXOINT COKpalleHrne m(m— 1) IieH m ToBapoB, APYT B Ipyre, 10 m—1
IeH m—1 ToBapa B m-HOM ToBape. DTOT ITOCICIHUI — CUCTHEIN TOBap; 4TO XKe
Kacaetcsl (m—1)(m—1) LleH ocTaJbHBIX TOBAPOB, BbhIpaxkaeMbIX APYT B Ipyre,
TO OHU ITOAPA3yMEBAIOTCSI PABHBIMHI OTHOIIIEHUSIM 1IeH TOBAPOB B CYETHOM TO-
Bape B COOTBETCTBUMU C YCI0BUEM obLIero papHoBecust. [1ycTs py, p., p)... €CTb
m—1 ueH (B), (C), (D)... B (A), 00bsiBiisieMbIX Hayraj. [1o 9TM 00bsBICHHBIM
TaKMM 00pa30oM IIeHaM KaXIoe OOMEHMBAIOIIEeCs JIMIIO OIpeneIsieT CBOM
crpoc 1 cBoe npeajioxeHue 1o (A), (B), (C), (D)... Bro aenaercst o pa3Mbiiii-
JIeHuH, 6e3 pacyeTa, HO B TOUHOCTU TaK, KaK 3TO IIPOMCXOIUIIO ObI MO pacyeTy
B COOTBETCTBUU C CUCTEMOM ypaBHEHM I SKBUBAJICHTHOCTH 3aIIpaIlIiBaeMbIX U
MIpeAIaraeMbIX KOJIMYECTB U MAKCHMAJIBHOTO YIOBJICTBOPEHMS, JOTIOTHEHHOM
OTOBOPEHHBIMU OTPAaHUYEHUAMU. [IyCTb JAHBI X|, X5, X5... Y1, V3, Vieee L1y Zop Lo
Wi, W3, Wi... IOJIOXUTEIbHbIE TM00 OTPULIATEIbHBIE, IPU 3TOM YaCTUYHBIE
CIIPOC WX NPEIOXEHUE COOTBETCTBYIOT LIEHaM py, P, Py... ECin 661 cOBOKYII-
HbIE CITPOC U MPEIIOKEHUE 10 KaXKIOMY TOBapy ObLIIV PaBHBI, T.€. €CJIU ObI MbI
cpasy xe nonyuwnu Y =0, Z' =0, W = 0... n, xXak cneactsue, X' =0, T0 00-
MEH TTpour3o011es Obl M0 3TUM LIeHaM U 3aja4da Oblia Obl pereHa. Ho, kak npa-
BWJIO, COBOKYITHBIE CITPOC U TIPEIJIOKEHUE IO KaxKI0My TOBapy OyIyT HepaB-
HBIMHU, T.¢. MBI TOTyduM Y' 2 0, Z' 2 0, W' 2 0... u, cnenoBatenbHo, X' 2 0...
Yo Xe menaroT B TaKOM citydae Ha peiHKe? Ecim cripoc Gosbiiie mpenioxke-
HUSI, TO MPOU3BOISAT MOBBIIIEHNE LIEHBI TOBapa B CYUETHOM TOBape; €CJIU XKe
MpeUIOKEHNE OOJIbIIE CIIPOca, TO MPOU3BOMIT MOHIKeHHME. YTO XKe HyXHO
JTIOKa3aTh, YTOOBI YCTAHOBUTH, YTO TEOPETHUECKOE PEIICHNE U PEIIEHUE PBIH-
Ka ToxaecTBeHHbI? [IpocTo TO, YTO MOBBIILIEHUE U MIOHMKEHHUE €CTh CITIOCO0
peIIeHMS ITyTeM HalllyIIbIBAaHUS CUCTEMBl YPaBHEHMI paBeHCTBA IPEIUIOXKE-
HUS U CITpOca.

126. HamoMHUM, YTO MBI IMEEM YpaBHEHUE

X +Yp, +Zp,+Wp,+..=0,
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KOTOpOE, eciiv 0003HauuTh uepe3 D,, Dy, D;, D|... cyMMy NOJOXHUTENBHBIX X,
Y, z, W... u yepe3 O}, Oy, O/, Oy cyMMy OTPULIATENbHBIX X, ¥, Z, W..., B3SITBIX C
MOJIOXXUTEbHBIM 3HAKOM, UTO COOTBETCTBYET LieHaM p’y, p’., p’y..., MOXET
OBITh BhIpAXKEHO B (hopMe

D, =0, + (Dy = Op)py + (D = O)p + (Dg = Opg +... = 0,

U 3AMETUM, UTO (ITOCKOJIBKY Py, P, Pg.- IO CYTU TIOJIOXKUTENBHBI) €CIU CPENU
kommuects X' = D,—0,, V' = D{—0y, Z' = D,—0., W' = D;—0O, HeKoTOpbIe
MOJIOXXUTEIbHbBI, TO OCTaJbHbIE OTPULIATEIbHBI, 1 HA00OPOT; T.€. €CJIU IIPU
LIEHAX Py, Do, Py--- COBOKYITHBIN CIIPOC HA HEKOTOPBIE TOBAphI O0JIbLUE MPEJ-
JIOXEHUs, TO TIPEJIOKEHNE OCTAIbHBIX TOBAPOB OOJIBIIE CIIpoca, 1 HA000-
pOT.

127. Bo3pMeM Tenepb HEPABEHCTBO

Y MOCTaBUM €ro B (hopme

Ab(p[/)) pé) p(,j) 2 Qb(pt,)’ p(’:r pél)a

rae GyHKUMs A, IpeACTaBIsSeT CyMMY MOJOXUTENbHBIX Y, T.€. Dy, a byHKUNS
W, — cyMMy OTPULIATEIbHBIX Y, B3STBIX C OJOXUTEIbHBIM 3HaKOM, T.¢. O,.
AbcTparupyemcs OT p,, py... M IONBITAEMCSl HAWTW — MIpeAroaras, 4To 3T1
LEHBI ONPEIEIEHbI U OCTAETCA ONPEIETUTD TOJIbKO p, — KakK CIeIyeT U3Me-
HATb p, 0T 0 10 OECKOHEYHOCTH, YTOOBI cIIpoc Ha ToBap (B) 6bu1 paBeH npen-
noxeHuto. Ham He usBectHa HU dyHKuMA [, HU QyHKUAKM Ay U Q; HO U3
camoii mpupoabl pakTa 0OMeHa, B TOM BHUIE, KaK MBI €TI0 UCCIICIOBAIN, MBI
MOEM BBICKa3aTh OTHOCUTEIHHO 3TUX (DYHKIIUI COOOpakeHUSsT, TOCTATOU-
HBbIE [IJ151 TOTO, YTOOBI 0Ka3aTh, KaK B XOe MHTEPECYIOLIEH HAC oNepaLui p,
JIOJKHO TMPUHSATH 3HAaUY€HUE (€CJIM OHO CYIIECTBYET), IIPU KOTOPOM TepBast
(yHKIIMS TTPOXOIUT Yepe3 HOJIb, a IBE TMOCTIeTHUE TIPUXOISAT K PABEHCTRY.

128. Yro kacaercsd cHavyana GpyHkuuu A, pyHkuuu cnpoca Ha (B), 3a-
JaHHOI uepe3 LieHbl ToBapos (A), (C), (D)..., To npu p, = 0 oHa noaoxu-
TeJlbHa, T.€. Mpu HyJeBbIX LeHax (B) B (A), (C), (D)... lelicTBUTEIbHO, IpU
9TOM IIeHe COBOKYITHBIN AeHCTBUTEIBHBIN cipoc Ha (B) paBeH peBHIIIIEHUIO
TTOJTHOW 9KCTEHCHUBHOM MOJIE3HOCTH HaJl COBOKYITHBIM WMEIOIIMMCSI KOJIU-
YECTBOM, MPEBBILIEHUIO TTOJIOKUTETLHOMY, ecyiv ToBap (B) peakuit u siBisi-
€TCs YaCThIO OOLLECTBEHHOTO borarcTsa. Eciu p, pacTeT 1 BMECTE C HUM IIPO-
nopiuoHanbHO Bee 1ieHbl (B) B (A), (C), (D)..., To dyHKUMS yOBIBAET, MO-
CKOJIbKY OHa SIBJISIETCSI CyMMOM yObIBatolux ¢pyHkiuii. Torga neiicTBUTENb-
Ho ToBap (B) craHoBUTCS Bee O0J1ee JOPOrMM MO OTHOIIEHMIO K ToBapaM (A),
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(C), (D)...; HO B paMKax MPUHSTON T'MMOTE3bl, BIPOYEM, MPU MPOUYUX PaB-
HBIX YCJIOBUSIX, HEBO3MOXHO IOIYCTUTD, YTO CIIPOC HA HETO pacTeT; OH MO-
KET JIUIITb YMEHbIIAaThcs. BripoueM, Bcerma MOXHO TPEIITONOXUTh TOCTa-
TOYHO OOJIBIIOE 3HAYEHHUE P,, aXKe OECKOHEYHOE, T.€. JOCTaTOYHO BBICOKHE
ueHsl (B) B (A), (C), (D)..., 4TOOBI cIpoC OBUT HYJICBBIM.

Yo kacaercs 3ateM GyHKunU Q,, GyHKuuu npemioxenus (B) B oOMeH
Ha (A), (C), (D)..., To ona paBHa Hym0 npu p, = 0 1 Jaxe NPU HEKOTOPbIX
MOJIOKUTEbHBIX 3HAYEHUSIX Py, T.€. TIPU HYJIEBbIX U JaXe MOJOXUTEIbHBIX
ueHax (B) B (A), (C), (D)... JelicTBUTEIbHO, TOYHO TaK, KaK BCEra MOXHO
nonyctuth HeHbI (B) B (A), (C), (D)... 10CTaTOYHO BLICOKUMM, UTOOBI CITPOC
Ha Hero OB HYJIEBBIM, MOXKHO TakKKe TOITyCTUTH LieHHI (A), (C), (D)... B (B)
JIOCTATOYHO BBICOKMMU, YTOOBI CITPOC Ha HUX OBLT HYJIEBBIM, CIIyyaid, TIpu
KoTopoM npemnoxeHue (B) paBHo HyITI0.

Ecnu p, pactet u BMecTe ¢ HUM NMPONOPLMOHAIBHO Bee LieHb! (B) B (A),
(©), (D)..., To dyHKIIMS TTOCTETOBATENHHO SIBJISIETCST BO3pACTAIONIEN 1 yObI-
BalOllleil, MOCKOJbKY OHA CYyTh CyMMa MOCJEI0BaTeIbHO BO3pacTalOIIUX U
yosiBarommx ¢yakumii. Torma meiictButensHo ToBapsl (A), (C), (D)... cTa-
HOBSITCSI BCe MEHee TOPOTMMM OTHOCUTENIBHO ToBapa (B), u cripoc Ha HUX
MPOSIBJISIET cebsI TTOC/IeI0BATEJIBHO B TO XK€ CaMOe BpEeMs, YTO U COIPOBOXK-
narorree ero npemioxenue (B). Ho nanHoe npemioxkeHre He BO3pacTaeT 1o
OECKOHEYHOCTH; OHO TIPOXOIUT, IO MEHBIIIEH Mepe, Yepe3 OAUH MaKCUMYM,
KOTOPBIl HE MOXET ObITh 00JIbIIIE COBOKYITHOTO MMEIOIIETrocs KOJIMYECTBa;
3aTeM OHO YObIBAa€T MU CHOBA CTAHOBUTCS HYJIEBBIM, €CJIU P, CTAHOBUTCH Oec-
KOHEYHO 00JibIluM, T.e. eciu (A), (C), (D)... 6ecriiaTHBI.

129. B aTuX ycnoBusix, — eciu Toubko D, He cTano paBHBIM HYJIO 10
TOrO, KakK IepecTano ObITh paBHBIM HyM0 O, ciydail, IpU KOTOPOM HET
pellieHus], HO TaKOro cljiyyasi He ObIBaeT, KOrjaa cpeau oOMeHUBaOLIUXCS
JIVII €CTh IeP>KaTe HECKOJIbKUX TOBAPOB, — CYIIECTBYET HEKOTOPOE 3HA-
4YeHHUe p,, 1pu KoTopoM O, u Dy paBHBL. UTOOBI HAITU 3TO 3HAYEHUE, HAZIO
yBEJMYUBATD py, €CJIU NpU LieHe py uMeeM Y' > 0, wiu Dy > Of, u ymeHb-
1IaTh py,, ecu npu ueHe py umeeM Y' < 0, wiu O’y > D', Takum myTem mo-
JIy4aeM ypaBHEHUE

Fb ;;, pé) p:j) = 0
ITocne Toro Kak 3Ta onepaius MpoBeAcHa, HEpaBEHCTBO
Fpy, ey i) 2 0
npeBpaniaeTcs B

F.ply ply p) 2 0,
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HO MOXKHO IMOJIY4UTh YPABHEHUE
" " ! —
F.(py, pe, Pg--) =0

YBEJINUMBAs WM YMEHbIIAs p’ B 3aBUCUMOCTU OT TOTO, UMEEM JIX MBI TIPU
ueHe p, Z' >0, re. D, >0, wmm xe Z' <0, wm O; > D;.
Takum xxe 06pa3oM MojiyyaeM ypaBHEHUE

F4(pt, P, Pg...) = 0;
M TakK gaJjice.

130. ITocne Toro Kak BBITTOJHEHBI BCE 3TU OINEepalluu, UMeeM

K.y, v Py..) 2 0;
n CICAyeT YCTAHOBUTD, YTO JaHHOC HEPABECHCTBO 6J'II/I}KC K paB€HCTBY, HCKC-
JIN UCXOOAHOC HEPABEHCTBO

Wrak, npeacrasisieTcsl BEPOSITHBIM, €C/IM YYECTb, UTO 3aMEHa py Ha py,
MpuBeIIas MOcjeIHee HEPaAaBEeHCTBO K PaBEHCTBY, MMeJla KaK MpsIMoe Clie -
CTBUE — B TOM, UTO KacaeTcs, o KpaliHel Mepe, cripoca Ha (B), — u3meHe-
HUE B OJHOM HaIpaBJeHUU, B TO BpeMsl KaK 3aMeHa p, Ha p., p, Ha pjj , yaa-
JISIBILIME TIPEAbIAYIlee HEPABEHCTBO OT PaBEHCTBA, MMeJla KOCBEHHBIE CJIeI-
CTBUsI, KOTOpBIE — IO KpaitHeit Mepe B TOM, UTO KacaeTcs cripoca Ha (B) —
O3HAYaJIM UI3MEHEHNE B 00paTHOM HAIIPaBJICHUHU U IO OTIPEIEeICHHOM CTeTe-
HU 9TM U3MEHEHUSI KOMIIEHCUPpOBau apyr apyra. 1o 3Toit mpuunHe cucTe-
Ma HOBBIX LIEH py, P, Py..-0JIMXe K PABHOBECHUIO, YEM CUCTEMA CTAPBIX LIEH Py,
Di, Dy, M JOCTaTOYHO MPOJOJIKATh CIEeA0BaTh TOMY X€ METOLY, UYTOObI BCe
Ooublle U 00JbllIe MPUOJMXKATH €€ K pABHOBECHUIO.

Takum 06pa3oM, MBI IPUIILIM K TOMY, YTOOBI C(POPMYITMPOBATH 3aKOH YC-
TaHOBJIEHUST PABHOBECHBIX 1I€H B CTydae 0OMeHa HECKOTbKIX TOBAPOB MEXK-
Iy o001 ¢ yyacTHeM CUETHOIO ToBapa CJIEeIyIOIIUM 00pa3oM: ecau 0aHbl He-
CKObKO M08apoes, ueil 00MeH NPOUCXo0um ¢ y4acmuem cHemHo20 mogapa, mo,
4mo0bl N0 OaHHLIM MOBAPAM 0OCMULAAOCHL PAGHOBECUEe HA PbIHKe, UAU YCma-
HABAUBANACH CMAYUOHAPHAS UEHA 8CEX SMUX MO0BAPO8 8 CHEMHOM Mo8ape, He-
06X00UMO U DOCMAMOYHO, 4MobbL NPU SMUX UeHaX OelcmeumenbHblil cnpoc no
Kaxcoomy moeapy 0bia pagen eeo deticmeumenvHomy npednoxceruro. Ecau smo-
20 paseHcmea Hem, mo Heobxo0uUMo — 045 OOCMUIICEHUS PABHOBECHbIX UeH —
ROBbIUAMb YeHY M08apos, 0elicmeumenbHblil CHpoC Ha KOMopble 6oabuie ux oeti-
CMBUMENbHO20 NPEONOICeHUS, U NOHUICAMb UEHY MO0BAP08, Hbe Jelicmeumens-
Hoe npeonoicerue boavule deilcmeumenbHoeo cnpoca.
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Ypok 13
3aKoH H3MeHeHNS 1ieH TOBAPOB

Copnepxanue: 131. AHanuTUUecKoe onpesesieHue 0OMeHa HECKOJIbKUX TOBApOB APYT
Ha apyra. 132. ToxnecTBeHHOCTh OTHOIICHUST PEIKOCTEN ABYX KaKUX-JI100 TOBa-
pOB AJis1 BC€X OOMEHUBAIOUIUXCS JIUL B COCTOSIHUM OOLIEro paBHOBECHUSI.
133, 134. IIponopliMOHAJIBHOCTb MEHOBBIX CTOMMOCTEI PelKOCTSIM. 3aMeuaHue,
OTHOCSIIIIEECS K CJIy4alo TUCKPETHOCTU KPUBBIX MMOTPEOHOCTU. 3aMevyaHue, OTHO-
csilleecst K CIydaro HYJIeBOTro CIpoca WM MPeAoXeH s, paBHOTO UMEIOLEMYCsI
komm4aecTBy. 135. Cpennue penkoctu. 136. HeonpeneneHnHble ¥ MPOU3BOJIbHEBIE
YJIeHBl MEHOBOU cromMocTu. 137. Mi3MeHeHue 11eH B CHITy M3MEHEHMSI TI0JIe3HOC-
TU U U3MEHEeHUsI KonryecTBa. CoxpaHeHUe LIeH MPU OTHOBPEMEHHOM U3MEHEHUU
ToJIe3HOCTH 1 KomndecTBa. 138. O Tak Ha3bIBAEMOM 3aK0He NPeA0NCeHUsl U CNPOca.

131. VI3 TipeAIiecTBYIOMIETO U3JIOKEHMS BITOJHE OIPEISICHHO CIIEIYeT, YTO
IIJIS1 HECKOJIBKMX TOBApOB, KaK U IJIsI IBYX, HEOOXOAUMBIMM M TOCTATOYHBI-
MM 3JIEMEHTAMM YCTAHOBJIEHUS TEKYILMX, UM PABHOBECHBIX, LICH SIBJISIIOTCS
YpaBHEHMUS TTOJIC3HOCTH, YUTH TTIOTPEOHOCTH B TOBAapaX CO CTOPOHBI OOMEHM -
Baromuxcs vl (YpaBHEHUSI, KOTOpPBIE BCETa MOTYT OBITH MpPeaCTaBICHBI
KPUBBIMM) U KOJIMYECTBA TOBAPOB, UMEIOLIUXCs y AepxaTteneit. M3 aTux co-
CTaBHBIX BJIEMEHTOB BCeTIa MaTeMaTUIEeCKH CICAYIOT: 1) ypaBHeHUS 9aCTUY-
HOTO WJIY MOJTHOT'O CIIpOca WIIM MPEIOKEHUS; 2) TEKYIIUe, UM PaBHOBEC-
HblIe, LieHbl. OMHAKO K ABYM YCJIOBUSM MaKCUMaJbHOIO YIOBIETBOPEHUS, C
OIHOU CTOPOHBI, U EAMHUYHOTO COOTHOIICHMS 1IeH IBYX KaKUX-JI100 TOBa-
POB IIpY PaBEHCTBE COBOKYITHBIX ITPEIJIOXEHUS 1 CIIPOCa OAHOTO B APYTOM,
3[eCh Hamo 100aBUTD YCIOBHE OOLIEro pABHOBECHS LICH.

TakuM 00pa3oOM: 0OMeH HECKOAbKUX M08apos Opye Ha Opyea Ha pbiHKe, 20e
deiicmeyem c80000HAs1 KOHKYPEHUUS, eCb ONepayust, ¢ NOMOUbIO KOMOpoii ce
depocamenu Uau 00H020, UAU HECKOAbKUX, UAU 8CEX MOBAPOE MO2YH HOAVHUMb
MaKcumanbHoe y0081emeoperue c8oux nompedHocmeil, CoBMecmumoe c mem yc-
A08UEM, MO He MOAbKO 084 HEKOMOPLIX MOBApPa 0OMeHUBaomcs 00Ul Ha Opy-
200l 6 00weli u 00UHAKO0B0I NPONOPYUL, HO U HIMO, KPOMe M020, ImU 08a moeapa
00MeHUBarOMCs Ha KAKoU-1ub0 mpemuii 8 COOMeemcmeul ¢ 08yms NPONOPYUSs-
MU, OMHOUEHUEe KOMOPbIX PAGHO NePBOIl.

132. Ecnu ueHbl 6bU11 OOBSIBIEHBI B CYETHOM TOBAPE, TO YCJIOBUE OOIIIETO
paBHOBeCHSI ObLIO BHITTOJIHEHO ipso facto (B cuity camoro atoro ¢dakra). MHaue
TOBOPSI, YCJIOBHE OBLIIO BHIITOJTHEHO MOCPEICTBOM apOUTPaKHBIX OIICpAITUIA.
Crenyet mpencTaBUTh ce0e X TOYHBIN pe3yIbTarT.

ITycth oOMeHuBaroieecs auuo (1) — nepxatenb (A), 1uLo (2) — nepxa-
tenb (B), nuo (3)- nepxarenb (C); yCTb £, i, Fy 15 Fo 15 Fa 1o Fas Toa Feas Fa oo
Fazs Fozs o3 T3 — PenKoctr ToBapoB (A), (B), (C), (D)... wist aTuX Tpex
JIVLL;, ¥ IYCTh — TOKa — 3TU PEAKOCTU €CTh U3MEHSIONIMECS PEAKOCTH, CO-

OTBETCTBYIOIINE U3MEHSIOMIMMCS LieHaM. [1pu monyleHun, 4To apouTpax-
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HbI€ OTlepaliiy HE MOTYT UMETh MeCTa, YCIIOBME MaKCUMAaJIbHOTO YIAOBIETBO-
PEHUSI BHIPAXKAIIOCH OBl CIICAYIOIINM 00pa30oM:

_h _e _ T

pb,a - 5 pc,a - , pc,a -
ha hal ha
_hp _T _Tan
Pap = , Pep =—, Pap ="
b2 W) %)
_hs3 _1h3 _h3

pa,c - 5 pb,c - , pd,c -
3 13 13

JlomycTUM Ternepb, YTO apOUTpaXKHbIE OTIEpallid BO3MOXKHBI, U1 PACCMOT-
puM ToJIBKO TpH TOoBapa (A), (B) 1 (C) u Tpex oomeHuBatommxcs uil (1), (2)
u (3). Emie mo apbutpaxHbIx onepaiuii B CUJIy 0OpaTHOM B3aMMOCBSI3U 1IEH
MBI UMEJTTH:

1 _ _ 1 _rs
— = Dba = =,
ra,l pa,b ra,2
Te I _7g3
- - pC,'d - - N
ra,l pa,c ra,3
Fen 1 _ %3
=Dcp = =
Y DPoec 3

bonee Toro, mocie apoUTpaxKHBIX ONepaluii B COCTOSIHUU OOILLEro paB-
HOBECHUS UMEEM:

o _ Poc _ T3
— = Pra— -,
ra,Z a,c ':\,3
1 _ _Pep _TFen
- pc,a - ,
fa1 Pap T
"0,2 - — pc,a _ rc,l
=Py = =
12 Pra 1o

Ecnu oTMeTHTh, 4TO paccyxXaeHMe, OTHOCSIIeecs K TpeM ToBapaM (A),
(B) u (C) u Tpem ooMeHuBarommmMces Juam (1), (2) u (3), MoXeT ObITh pac-
MPOCTPAHEHO Ha BCE TOBaphl M Ha BCeX OOMEHMBAIOIIUXCS JIMII, TO MBI BU-
nuM, uto: — Koeda peinox Haxodumcs 6 cocmosnuu obujeco pagrogecus, mo
omHouienue pedkocmeli 08yX HEKOMOPbIX MOBAPO8, pAgHoe leHe 00H020 Mo8apa
8 OpyeoMm, A645emcs MAKUM dce cambiM 045 écex obaadameneil 0aHHbIX 08YX
moeapoa.
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133. Ecnu v,, v, V,, Vg4... ECTb MEHOBbIE CTOMMOCTHU TOBapoB (A), (B), (C),
D).y ary s By Ten Tan. Tan, Ton Ten, Tap. T3, To.3. Te3, Ta 3. €CTh PEIKOCTH 3THX
TOBapoOB 151 oOMeHuBaromuxcs vl (1), (2) u (3) nocyie oOMeHa, TO Mbl UMEEM

pb = —=—=
i ha 3

_la oy _ T3 _

p S =Bt = B0 =
ra,l ra,2 ra,3
_ha _Tap N3

b= ="="=

YTO MO2KHO TaK>X€ BbIPpa3uUTb CIICAYIOIIINM 06pa30M:

Va iVp Ve W4
Fa 1,1 21 STan
Tap 1o tTe2 tTa2
Fa3 13 13 :74,3

o cux nop, hopMyIupys U peliiasi ypaBHeHUsI 0OMeHa, Mbl pacCMaTpu-
BaJIM JINIIIb CJIyYail ¢ TOBapaMU, KOTOPBIE MOTYT ITOTPEOISITHCS B OeCKOHEY -
HO MaJIbIX KOJIMYECTBAX, U KPMBBIC MOJE3HOCTH, WM MTOTPEOHOCTH, KOTO-
pBIX HerpepbIBHBL. HO HY>KHO Takske MOAyMaTh O ciiydae ¢ ToBapaMu, KOTO-
PBIe €CTECTBEHHO ITOTPEOIISIOTCS € MMHUIIAMH 1 Y1 KPUBBIE TTOJIE3HOCTH WITH
MMOTPEOHOCTH AUCKPETHBI. DTO BeChbMa YacThlii CcIy4ail: MeOesIb, onexna u
T.1. Bcerna ecth 3aMeTHast pa3HULIA B MHTEHCUBHOCTY MEXIY I0JIE3HOCThIO
IepBOIf KpOBaTH, MIePBOTO (hpaka, IIepBO IUIATLI, IIEPBOI Mapsl TYPeIb U
MOJIE3HOCTHIO BTOPOTO IPEAMETA TOTO XK€ Pojia, MEXIY IOJIE3HOCTHIO BTOPO-
ro mpeaMeTa v TpeTbero, u T.4. MHorma sta pasHuua gaxe 3HadynuTe bHa. Tak,
repBas mapa KOCThUIEH JIJISI XpOMOTO, TIepBast Tlapa OYKOB ISl OJIM30PYKOTO,
nepBasi CKpUIKa s mpodhecCuOHaIbHOIO My3bIKaHTa, MOXHO CKa3aTh, He-
00XOIMMBI; BTOpasi apa KOCThUICH MM OYKOB, BTOpasi CKPUIIKA B HEKOTO-
poM poze U3NMUITHA. Bo BcsIkoM citydae, Kak IUIst HECKOJIBKIX, TaK U IIJIST IBYX
TOBapOB HallO ObI MPOCTABJISATH B TAOIMIIAX PEAKOCTEN, TOMIEPKUBast UX, MPO-
MMOPLIMOHANIbHBIE WIECHbBI, KOTOPbIE ObLIM ObI IPUMEPHO PaBHbI CPEIHUM Be-
JIMYUHAM UHTEHCUBHOCTEH TTOC/IETHUX YIOBJIETBOPEHHBIX TOTPEOHOCTEN 1
MEePBBIX HEYIOBJIETBOPEHHBIX TOTPEOHOCTEIA.

31ech Tak:Ke BOBMOXHO, YTO, KPOME TOI'0, CPEAU PEAKOCTEM JaHHOTO 00-
MEHUBAIOIIETOCS JINIIA He XBaTaeT OTHOTO WJIM HECKOJIBKHX YJIEHOB. DTO OY-
JIET UMETh MECTO BCSIKUWIA pa3, KOrja JaHHOe JIML0, He OyayJyu AepxKaTesieM
TOBapa, He OyIeT MPeabSABISATh Ha HETO CITPOC IO TeKYIIeH LIeHe WX, OyIydn
€ro JiepxaresieM, OyaeT MpeajiaraTh €ro B MOJTHOM 00beMe UMEIOIIETocs KO-
nudectBa. borateiMu OyayT T€, y KOro mocjaeaHue yIOBIETBOPEHHbBIE TTOTPE0-
HOCTHU OYIyT MHOTOYMCJICHHBI I MAJIONHTCHCUBHBI, a OCIHBIMU OYIYT TE, Y
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KOTIo IOCJeAHNE YIOBAETBOPEHHbIE TOTPEOHOCTU OYAyT, HAIIPOTUB, MaJO-
YHUCJICHHBI 1 THTEHCUBHEI. U 3mech TakKe — KaK ISl HECKOJIBKUX, TaK U ISt
IBYX TOBApOB — OBLIO OB YMECTHBIM IIPOCTABJIAThH B BHIIIICYKAa3aHHEIX Ta0-
JIMLIAX, CTaBsgd MX B CKOOKM, WIEHBI, KOTOPbIE ClelyeT MOAYyYUTh, YMHOXast
LIEHY HEITOTPEOJICHHOTO TOBapa B HEKOTOPOM JIPYTOM MOTPeOJICHHOM TOBape
Ha peIKOCTh 3TOTO MOCJIEIHETO.

HMMest B BUIY 3TY IBOMHYIO OTOBOPKY, MOXXHO C(DOPMYITMPOBATH CIIEAYIO-
LIYI0 TeopeMy: — MeHoebie cmoumocmu nPonoPYUOHANbHbL PeOKOCHSIM.

134. TIlyctb maHbl, ¢ OmHOM CTOpOHHI, (A), (B), (D) — ToBapsl, MOryiiue
MOTPEOIATHCS B OECKOHEYHO MaJIbIX KOJMYECTBAX; MYCThb, CIACIOBATEILHO,
ar,laq,IJ ar,Zaq,2J ar,3aq,31 br,lbq,l’ br,2bq,2’ br,3bq,31 dr,ldq,l’ dr,qu,Z’ dr,3dq,3 (pHC' 5) -
HeIpepbIBHbIE KPUBBIE MTOJIE3HOCTU UJIU ITIOTPEOHOCTU 3TUX TOBAPOB IS IEP-
xareneit (1), (2), (3). ITyctp, ¢ npyroit croponsl, (C) — ToBap, MOTpeoIIsie-

MBIl B €CTECTBEHHOM BUE €MMHULIAMU 1 ITyCThb, CJIEAOBATCIIbHO, g, lgq 1 8 qu 2

Gas
qa,}_
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8:384.3 — AMCKPETHbIE KPUBBIC MOJIE3HOCTH, WUJIM TIOTPEOHOCTH, ITOTO TOBapa
s ooMeHuBaromuxces i (1), (2), (3). Iyers 2; 2,5; 0,5 — 11eHBI TOBapOB
(B), (C), (D) B(A).

B npumepe Ha HalleM prUcyHKe oOMeHuBaloleecs Juuo (1) — doraTblii
yesioBeK, norpebisionuii (A), (B), (C), (D) B koiauvectBax 7, 8, 7, 6 u moc-
TUTAIOLIMI MaJIbIX [TOKa3artesei peakoctu 2, 4, 6, 1, odbecrnieunBas cede 3Ha-
YUTEJIBHYIO OOIIYI0O CYMMY JEeMCTBUTEBHOM ITOJIE3HOCTH, TIPEACTABICHHYIO
cymmoli miowaneii 0q, 17, 14, , Oy 11y 1b;1, 04, 17 18115 04417414, - Penkoctn
ToBapoB (A), (B), (D) — 2, 4, 1 — cTporo nponopuuoHaabHbI LieHaM 1, 2,
0,5. Peakocth (C) — 6 — mokHa OBITh 3aMeHEHa MOIYEPKHYTHIM YMCIIOM
5=12x2,5, HaXoaAIIMMCS B IIPOMEXKYTKE MEXIY MHTEHCUBHOCTbIO 6 OCIIe-
ITHEH yOIOBICTBOPEHHOM IMTOTPEOHOCTI M MTHTEHCUBHOCTEIO 4 TIEpBOt HEYIOB-
JieTBOpeHHOoI motpedHocTH B (C).

Oo6MeHuBarIieecs U0 (2) — OeTHBIN YeI0BeK, MOTpeOsommuii (A),
(D) B koauuecTBe 3, 2 ¥ JOCTUTAIOIINIA BBICOKUX IIOKAa3aTeei peAKOCTH B 6,
3, nocTaBfisisl cebe OrpaHMYEHHYIO OOIIYI0 CYMMY NEeMCTBUTEIbHOMN I0JIe3-
HOCTH, MPEJICTaBICHHYIO CyMMO¥ Tiomaneit 0g, or, ,a, », 0y 2t 2d;,, HO Jiu~
waronuii cedst topapos (B), (C) B cuity Toro, ytouncia 12=6x2,15=6x2.5,
KOTOPBIE JOJKHEI ObITA OBl (PUTYPHUPOBATh B PSITY PEAKOCTEH, MPEBHIIIAIOT
ImoKa3aTejd MHTEHCUBHOCTU 8, 11 TepBBIX MOAIEXKAIINX YIOBICTBOPESHUIO
MOTPeOHOCTEH B 3TUX TOBapax.

A obMeHuBaloleecs auio (3) — MPoCTo YeJOBEK C TOCTaTKOM, ITOTped-
Jsttoruii (A), (B), (D) B konudectse 5, 4, 3 1 1OCTUTAIONINI CPETHUX ITOKA-
3aTesield peakoctu B 4, 8, 2, mocTaBiisisi cedbe OOBIYHYIO ODIIYI0 CYMMY Neii-
CTBUTEJIbHOM MMOJIE3HOCTH, MPEICTABICHHYIO CyMMOI Tiowmaneii 0q, sr, ;a, 3,
Ogy, 37 3b:35 04437434, 3, HO nnaronuii ceds toapa (C) B cuiy TOro, 4to
yucio 10 =4 x 2.5, KoTopoe J0KHO ObLI0 Obl (GUTYPUPOBAThH B PSILY PEAKO-
CTeii, MPeBHIIIaeT MHTEHCUBHOCTD B 8 eIWHUIL ITepBOI MoIjIeKallei yIoB-
JICTBOPEHUIO TOTPEOHOCTH B 3TOM TOBape.

IIpocTaBisas B CKOOKAX 3TH IPOITOPIMOHAIEHBIC YKUCIa, COOTBETCTBYIO-
1IKMe MOTeHLMAIbHBIM (BUPTYaJbHBIM), a HE IEHCTBUTEIbHBIM PEIKOCTSIM,
noJjydyaeM Tabauiy:

I : 2 :25:05

2 4 5 1
6 :(12) : (15 : 3
4 8 :(10): 2

135. IIponopums cpeAHUX MOKa3aTeseil peAKOCTHU SIBJISETCS, KaK HaM 13-
BECTHO, TAKOI1 XK€, YTO U MHAMBUAYaJIbHbIX IT0Ka3aTeeit. Heobxoaumo Toib-
KO YYUTBIBaTh — TPU YCTAHOBJICHUM CPEIHMX BEIMUYWH — ITOTYCPKHYTHIC
MPOMOPLUMOHANIbHBIE YKMC/IAa U TTPONOPLIMOHATIbHBIE YKcia B cKoOKkax. [Tpu
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9TOM YCJIOBUM U €CJIM CPeIHUE IToKa3aTeIu peakocTy ToBapos (A), (B), (C),
(D)... o60o3nauuth yepe3 R,, R, R, R,..., TO ypaBHEHUsI
Vb Ve Vd

D=, pe=— Pa=— ..
Va va va

b
MO2KHO 3aMC€HUTDb YPAaBHCHUAMMU

R R Ry
_ Iy - -
pb_E, pC_E, pd_E...
KOTOpPBIE UMEIOT pelaollee 3HaYeHUe 151 PeIlieHUsI OCHOBHBIX 9KOHOMM-
YeCKMX ITPOoOIeM.

136. @akT MEHOBOI CTOMMOCTH, SIBJSIOIIUICS CTOJIb CJIOKHBIM, 0COOEH-
HO KOTJIa peyb MAET O HECKOJMbKMX TOBapax, MpPeACTaeT 3/eCh, HAKOHEII, B
CBOEM UCTUHHOM cBete. UTo Takoe v,, v, v, V,...7 He uTo uHOE, KaKk Heomnpe-
JIeJIEHHBIE Y IPOU3BOJIbHBIE BETUYMHBI, O KOTOPBIX MOXXHO CKa3aTh, YTO TOJIb-
KO UX OTHOIIIEHWE TIPENCTaBIsIeT cO0O0l 00Iee U OMMHAKOBOE OTHOIIIEHUE
peIKoCTel BceX TOBApOB [/ BCceX 0OMEHUBAIOIIMXCS JUIL B COCTOSIHUU 00-
11Ier0 paBHOBECHS PbIHKA, a YMCIOBOE BbIpaXKeHUE MOTYT MOJYYUTh, CJIeI0-
BaTeJIbHO, TOJILKO OTHOIICHUSI TTOKa3aTeseil MonapHo, paBHbIE OTHOIIEHU-
SIM PEAKOCTE TOBAPOB MOIMAPHO JJ151 KAKOTO-JIM00 OOMEHUBAIOLIETOCs JUlia.
Takum 0Opa3oM, MEHOBAsI CTOMMOCTb OCTA€eTCsl, M0 CBOEM CyTH, (haKTOM OT-
HOCUTEJIbHBIM, UMEIOIINM BCETa CBOEH MPUUNHOM PEAKOCTh, KOTOPAsi TOJIb-
KO U sABJIsieTcd (HaKTOM abCOTIOTHBIM . M Bee Xe, TOCKOIBbKY ISl KaXI0To
00MEHMBAIOIIETOCS JIULA UMEETCST caMoe O0JIbIlIee 71 PEIKOCTEN m TOBapOB,
TO B COCTOSIHUM PaBHOBECHSI HAa PBIHKE MMEETCSl TakXke caMmoe OoJbliee m
HEOoIpeaeIeHHBIX YWIEHOB MEHOBOI CTOMMOCTH JAHHBIX 71 TOBApOB, KOMOM-
HalMs KOTOPBIX MOMapHO AaeT m(m— 1) lieH 3TUX TOBapOB MeXy co0o0it. JlaH-
HOE 00CTOSITETLCTBO MO3BOJISIET — B HEKOTOPBIX CIIy4asiXx — BCTABJSITh B pac-
YEeThI CAMU 3TU TTPOU3BOJILHBIE BEIMUMHBI BMECTO UX OTHOIIeHMIA. ECTh naxe
HUCKYILIEHUE MOUTU HECKOIBKO JAbIIIE U BOCMOJIb30BaThCSI 3TUM, TA0ObI CKa-
3aTh, YTO B COCTOSIHUY OOIIETO PABHOBECUSI KadicObLil M0O8ap umeem Ha pbiHKe
MOAbKO OOHY MEHOBYI0 CHOUMOCHb HO OMHOUWLEHUIO KO 8CeM OCMAAbHbIM MO8a-
pam. Ho Takast MaHepa U3J10XKEHUST, BUAMMO, YBOA WA ObI CIMIIIKOM B CTOPO-
Hy abCOJIIOTHOY CTOMMOCTY; U JIy4llle BBIPA3UTh JAHHBIN (PaKT, MOJIB3YSICh
TepMUHAMU TeopeMbI 0011ero paBHOBecus (§ 111) win aHaTUTUYECKOTO OTI-
peneneHust ooMeHa (§ 131).

137. Ecnu 1oJ1e3HOCTY ¥ UMEIOIIMECS KOJIMYECTBA BCEeTAa SIBJISIIOTCS MTPU-
YUHAMU U UICXOIHBIMU YCIIOBUSIMU YCTAHOBJIEHMS 1IeH, TO OHU — B CUITY Ca-

* PaznuuyeHue MexXay MEHOBOI CTOMMOCTBIO, (DaKTOM omHOCUMENbHbIM U 006eK -
MUBHbIM, M PEIKOCTHIO, GaKTOM aOCOTIOTHBIM M CYOBbeKTUBHBIM, €CTh CTPOTOE BhIpa-
KEHHUE Pa3IuYeHNs] MEXIY MEHO80I CTOMMOCTBIO K CTOUMOCTBIO N0MPeOUmenbHoll.
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MOTO 3TOro (haKTa — BCeraa sBJISIOTCS TaKXkKe IPUUYMHAMU U UCXOIHBIMU YC-
JIOBUSIMA U3MEHEHUSI STUX IICH.

HorycTiM, 4TO paBHOBECHE YCTAHOBJIEHO, a PA3TMYHbIe 0OMEHUBAIOIIIM -
ecs1 1iua o0J1agaloT COOTBETCTBYIOIIUMHU KonudecTBaMu (A), (B), (C), (D)...,
KOTOpBIE IIPU LIEHAX p,, P, P4 (B), (C), (D)... B (A) IpUHOCAT UM MaKCUMaJlb-
HOeE yIoBJieTBOpeHue. BripoueM, OyneM Bcerja mpuMeHSITh BBIpaXKeHUsI yse-
AUHeHue N yMeHbUleHUe NOAe3HOCMU K TIEPEMEICHUSIM KPUBOM TTOTPEOHOCTH,
KOTOPBIE TAIYT B pe3y/IbTaTe YBeJIUUCHNE WM YMEHbBIIICHNE MHTEHCUBHOCTH
TocjieHe yI0BIeTBOPEHHOU MOTPEOHOCTH, U PEIKOCTHU, TTOCTIe 0OMeHa.
W, pazymeeTcs, Npeanojoxum yBeandeHue moje3Hoctu (B), T.e. mepeme-
LIeHre KpUBoM moTpedHOoCcTH B (B), 0TKyma mpoucTekaeT yBeaIudeHUe pei-
KocTtu (B) ns HekoTopbix oOMeHUBAIOIUXCS JULl. s 3TUX UHAMBUOAOB
0oJiee HET MaKCUMAaJIbHOTO yIOBIeTBOpeHus1. HanmpoTus, 111 HUX BBITOJHO —
MIpU LIeHAaX Py, P., Pq — NPEABIBUTE ciipoc Ha (B), npemnaras (A), (C), (D)...
Ho nockosnbKy npu LieHax py, p.., Py UMEJIOCh PAaBEHCTBO MPeJIOKEHUS U CIIPO-
ca o BceM ToBapam (A), (B), (C), (D)..., To npu 3TUX LeHax OyIeT UMEThb
MECTO M30BITOK CIIpoca Han IpemroxeHreM (B) M M30BITOK MpemToXKeHMS
Haj cripocoM 1o ToBapaM (A), (C), (D)..., orkyna — noseieHue p,,. Ho tor-
J1a ¥ OCTaJIbHbIe OOMEHMBAIOLIMECS JTUIIA He MO Ty94aT MaKCUMaJIbHOTO yI0B-
snerBopeHus. HarmpoTtus, mist HuX OyneTt BeIromHo — Iipu 1ieHe (B) B (A), mmpe-
BBIIIAIOLIEH p,, — npeanarars (B), npenbasnas cnpoc Ha (A), (C), (D)... Pas-
HOBeCHe BOCCTAHOBUTCS, KOTAA MpeIIoKeHNe U CITPOC 110 BceM ToBapam (A),
(B), (C), (D)... oyoyt paBHbI. Tak, yBeaudeHue mojiesHoctu (B) mist Hammx
WHAVBUIOB UMEJIO CHavYaIa pe3yIbTaToM ToBbIteHue rieHb! (B). OHo Morio
OBl Takke UMeThb pesyabTaToM usmeHenue 1eH (C), (D)...Ho, Bo-nepBbIX,
9TOT BTOPOI pe3yIbTat OyIeT MeHee OIYTUMBIM, YeM IEPBBIiA, €CJIM Ha PBIH-
K€ OYeHb MHOTO JPYIMX TOBapoB, moMumo (B), u eciiu, cienoBaTesibHO, KO-
JIMYECTBO KaXJI0ro U3 HUX, ooMeHuBaeMoe Ha (B), Becbma mano. M, Bo-BTO-
PBIX, HIYTO HE YKa3bIBaeT Ha TO, B KaKyl0 CTOPOHY — ITOBBIIICHUS WJIH TI0-
HUKEHUs] — mpou3oluiu 3T uaMmeHeHus ueH (C), (D)..., HU gaxe Ha ToO,
WMEJIY JI1 OHU MECTO, KaK MOXKHO B 3TOM yOeIUThCS, U3yvasl MOJOXEHHUE C
ImoKa3aTesIsMU PEIKOCTH, KOTaa Iocje TOMOJHUTEILHOTO 0OMeHa yCTaHO-
BWJIOCHh HOBOE paBHOBecHue. Bo BpeMst aToli onepanuy y Bcex 0OMEHUBa0-
LIMXCS JTUIL, HeM30eXXKHO BO3pacTyT OTHOLIEHUS peakocTeii (B) K penkocTsam
(A): oHM BO3pAacCTyT B CHIIY YBeIMUCHUS peakocTeit (B) 1 ymMeHbIIeHUS pel-
KocTel (A) y Tex, AJIst KOTo noyie3HOCTh (B) He u3aMeHunach U KTO Nepernpo-
nan (B) u BHOBB kyniui (A), (C), (D)..., oHU BO3pacTyT B CUIY YBEIUUYEHUS
penkocTeit (A) U elie OOIBIIEro yBeIMIeHUs peakocteii (B) y Tex, mjist Kkoro
noJieaHocTs (B) yBenuuumnace u kto npukynui (B) u nepenponan (A), (C),
(D)... Yto kacaercs otHoweHui peakocteii (C), (D)... Kk penkoctsam (A), To
OIHU U3 HUX BO3PACTYT, APYTHAE YMEHBIIATCS, TPETbU, HAKOHELL, COXPAHSAT TO
K€ 3HaueHue; ciienoBaTeabHo, cpenu LieH (C), (D)... omHM BO3pacTyT, Apyrue
ynaayT, TPeTbU OCTaHYTCs cTallMOHapHbIMU. ClielyeT OTMETUTD, YTO, KOPOT-
KO roBopsi, peankoctu (B) yBeaInuMInCh y Bcex 0OMEHMBAIOIIMXCS JIUII, TaK

119

10 — Jleon Banbpac



ONeMEHTbI YUCTOI IKOHOMMYECKOH MONUTUKM

YTO €ro CPeNHsIsl PEIKOCTh BO3pOCia, B TO BpeMsl Kak peakocTu (A), (C), (D)...
YBEJIUYWINCH Y OMHUX U CHU3WINCH Y IPYTUX, TaK YTO CPEIHSS PEIKOCTD U3-
MEHIIach MaJio. Ecii yrogHo, onmrcaHHEIe BBIIIIE SIBIICHUS MOKHO TIpeICTa-
BUTb rpaddyecKu JIJ11 OMHOTO OOMEHUBAIOILIETOCs JIMLA KaXKI0i KaTeTOpUH.
Hampumep, Ha HallleM puCyHKe 5, TTOCJIe TOro KaK Mmoyie3HOCTh (B) yBenmum-
Jack aist auua (1), oHo 3akymnuio ToBap (B) u nmponano (A) u (D); nuny (2)
He Hago ObUT nenath HU4ero; a auio (3) nponaino (B) u xynuno (A) u (D).
TakoBBI pe3yIbTaThl yBEIUICHUS TOJIE3HOCTH (B); yMeHbIIIeH1e JTaHHOM 1O~
JIE3HOCTU UMEJIO ObI, ECTECTBEHHO, OOpaTHbIE Pe3y/IbTaThl, T.€. IOHXEeHUE
ueHsl (B) 1 Mano3zametrHoe nsmeHeHue et (C), (D)...

HocTaToyHO B3IVISIHYTh HAa KPUBBIC ITOTPEOHOCTH, YTOOBI YBUACTD, UTO YBE-
JIMYEHNE UMEIOIIETOCS KOJIMUECTBA MMEET PE3YJIETAaTOM YMEHbIIIEHNE Pell-
KOCTH, a YMEHbIIIEHUE KOJIMUECTBA — YBEJIMUEHUE PeAKOCTU. Bripouem, eciu
PEOKOCTh YMEHBIIIACTCS WM YBETUUMBACTCS, TO, KAK MBI TOJIBKO YTO BUIC-
JIN, lIeHa CHIKAeTCS YUIM TToBBIIIacTcs. [loceacTBus n3MeHEHST MMEToIIIe-
rocsi KOJM4YeCcTBa, TAKUM 00pa3oM, MPOCTO-HAIIPOCTO OOPATHBI MMOCIEICTBU -
SIM U3MEHEHMSI TIOJIC3HOCTH, ¥ MBI MOXeM C(hOPMYJIHPOBATh UCKOMBII HAMH
3aKOH B CJIEIYIOIINX BhIpAXKEHUSIX:

— Ecau danbi Heckoabk0 mosaposé 6 cocmosHuU 00ue20 pasHo8ecus Ha poiH-
Ke, ede 0OMeH npoucxooum ¢ yuacmuem cHemHo20 moeapa u ecau, npu NpoYux
DABHBIX YCA0BUSX, NOAEZHOCHb 00H020 U3 IMUX MOBAPO8 YEEAUHUBACMC A UNU
YMeHbulaemcs 043 00H020 UAU HeCKOAbKUX 00OMEHUBAIOWUXCS AU, MO YeHa IM020
moegapa, eblpa’CceHHas 8 CYeMHOM mogape, NOBbIUACICS UAU NOHUNCAeMCS.

Ecau, enpouem, makoice npu npouux pagHsixX YCA08UsX, KOAUYECMBO 00H020
U3 IMUX MOBAPO8 YEEAUHUBACMCA UAU YMEHbUIACMCS Y 00H020 UAU HECKOAbKUX
depacameneil, mo yeHa 3Mo20 Moeapa NOHUNICACMC UAU NOBbIULACTCA.

3aMeTHM, 4TO M3MEHEHME 1IeH 00s13aTeJIbHO yKa3biBaeT Ha M3MEHEHUE
3JIEMEHTOB 3THUX II€H, B TO BpeMsl KaK HEM3MEHHOCTh 1IeH He 00s13aTeIbHO
yKa3bIBaeT HA HEM3MEHHOCTD X DJIEMEHTOB. JIeiCTBUTEIFHO, MBI MOKEM Oe3
JOTIOJTHUTEILHOTO MOKa3aTebcTBa ChOPMYTUPOBATh TAKXKE CIIETYIONIYIO
JIBOMCTBEHHYIO TEOPEMY:

Ecau danvt Heckoabko moeapos u ecau noae3HOCMb U KOAUYeCmeo 00H020 U3
HUX OMHOCUMENbHO 00HO020 UAU HECKONbKUX 00MEHUBAIOWUXCS AUY, UAU Depica-
mesneil 6apbupyrom maxKum o6pazom, 4mo pedKocmu He U3MEeHIIOMCS, Mo YeHa
moeapa He MeHAemcs.

Ecau noaesnocms u Koauuecmeo cex mogapos OMHOCUMENbHO 00H020 UAU
HeCKOAbKUX 00MEeHUBAIOUUXCS AUY, UAU Depicamenell 6apbupyrom makum oopa-
30M, 4MO OMHOUeHUs1 peOKOCMell He UBMEHSIOMCS, MO UeHbl He U3MEeHIOMCS.

138. TakoB 3akoH uzMeHeHUs pagHOBECHbIX UeH; 100aBUB €ro K 3aKOHY yC-
maroeénenus pasgHogecHvx yer (§ 130), MBI ITOJTyYUM TO, YTO B TOJIUTUISCKOM
skoHoMuU HazbiBaeTcss SAKOHOM ITTPEJIOXKEHUA U CITPOCA, dyHn-
JaMEeHTaJbHbII 3aKOH, HO B OTHOIIIEHMH KOTOPOTO 10 CHX MOP BhICKa3bIBa-
JINCH TUIIb 100 OIIMOOYHEIE, TMOO JUIIEHHBIE CMBICA TToJoXeHus. Tak,
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uHoraa ropoputcs: «lleHa Belei onpenessieTcsi OTHOLIEHUEM MpPenioxe-
HUSI U CITIPOCa», UMesI TEM CaMbIM B BUITY TIPEXKIIe BCETO YCTaHOBJICHUE 1ICH; a
nHoraa: «lleHa Beleit UBMeHsIeTCsl TPSIMO MPONOPLMOHATIBHO CIIPOCY 1 00-
PaTHO MPOIOPILIMOHAIBHO MPEIOXKEHUIO» , UMEsI TEM CaMbIM B BUAY ITpexXae
Bcero uaMeHeHue 1ieH. Ho 4To6bl mpuaaTh 060MM 3TUM TOJOXEHUSIM, 00Opa-
3YIOIIIMM OJTHO lieJIoe, KaKoe-T1ubo 3HaueHue, Haao ObLUIOo Obl CHavasa omnpe-
JIeJIUTh MpeaioxeHue u crpoc. M Torma, onpenensieM a1 Mbl TIpeaioKeHe
1100 uepe3 AeCTBUTENIbHOE MPEIIOXEHNE, TMOO0 Yepe3 UMEIoIeecs UJIU Ha-
JIMYHOE KOJMYECTBO, a CIIPOC — JINOO Yepe3 NeUCTBUTENbHBIN CIIpOC, 1100
yepes WK 3KCTEHCUBHYIO, UM MHTEHCUBHYIO MOJIE3HOCTh, WJIK Yepe3 Ty U
JIPYTYI0 BMeCTe, MO0 yepe3 MOTCHIIMAIbHYIO ITOJIE3HOCTh, €CJIM IIOHUMAaTh
CJIOBO «OTHOIIIEHHWE» B MAaTEMATUYECKOM CMBbICJIe KaK YaCTHOE OT JIeJIeHUS,
TO COBEPIIIEHHO OYEBUIHO, YTO 1LIeHa He SIBJIsIeTCs B 00JIbllIeit Mepe OTHOIIIE-
HUEM CIIpoca K MPeIIOKEHUIO, YeM OTHOIIICHUEM IIPEIIOKEHMS K CIIPOCY,
YTO OHA BapbUPYET B IIPSIMOU IMPOIOPIIUM K CIIPOCY U B OOPATHOM IIPOITOP-
LIMY K TPEeIOKEHHUIO He OOJIbIIIE, YeM B MPSIMO MPOIOPLIMHU K ITpeaioxe-
HUIO U B 00paTHOI nmponopLuu K crpocy. Sl Bo3bMy I03TOMY Ha cedsl cMe-
JIOCTb YTBEPKAATh, YTO BILUIOTH 10 CET0 IHS (PyHAAMEHTAIbHbIN 3aKOH MOJIU -
TUYECKOI 3KOHOMUM He TOJIbKO HUKOTAA He ObLT JOKa3aH, HO He ObLI Jaxe
npaBUJIbHO chopmyaupoBaH. [To3Bomo cede K 3TOMy A00aBUTh: IJisl TOTO
YTOOBI JaTh (POPMYIMPOBKY M J0KA3aTeJbCTBO JAHHOIO 3aKOHA WU 000UX
3aKOHOB, 3 KOTOPBIX OH COCTOUT, ObLIIO HEOOXOIUMO ONPENEIUTh NeUCTBU -
TeJIbHOE MPEIJIOKEHUE, NEUCTBUTEIbHBIN CIIPOC Y UCCIIEN0BATH OTHOILIEHUE
JNeCTBUTENbHBIX MPEIIOXKEHUS U CIIpoca K LieHe, ONpeAeanuTh peaIKOCTb U
HCCIeNoBaTh TAKXXe OTHOIIEHUE PENKOCTU K 1IeHe, a BCe 3TO HEBO3MOXKHO
caenaTh 0e3 UCITOJIb30BaHUS SI3bIKa, METOIA U IIPUHIIATIOB MAaTEMAaTUKU.

Orcloaa, B KOHEYHOM CUETe, BHITEKAET, YTO MaTeMaThuueckasi popma siB-
JISIeTCS JIJ1s1 YMCTOM TOJUTUUECKONH 9KOHOMUU HE TOJABKO BO3MOXKHOM (op-
MOIi, HO (popMoOit 00s13aTeIbHOM 1 HeoOxonuMoii. bosee Toro, mojarao, 4tTo
MO 3TOMY ITOBOAY HUM Y KOTO M3 UMTaTeeil, JOIEeAIIMX CO MHOI 10 3TOro
MecCTa, He MOXET OCTaThCsl HU MaJIeHIIIero COMHEHUs.
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Ypok 14

Teopema 3KBUBAJIEHTHOTO PaCHpe/IeeHHs.
00 mHCTpyMeHTe H3MepeHHs W MEHOBOM TOCPeIHIKe

Conepxanue: 139. UsmMeHeHMe B pacnipenesieHUM TOBapOB MeX1y OOMEHUBAIOIIIM -

MUCS TULIAMH. YCIIOBUE SKBUBAJCHTHOCTH UMEIOIIMXCS Y HUX KOJTUYECTB. YC-
JIOBME PaBEHCTBA COBOKYITHBIX CYLIECTBYIOIINX KonudecTB. 140. YacTUuHBIN
CIpPOC WM MPEMOKEeHNE B COOTBETCTBUU C YCIOBHMEM MAaKCUMaJIbHOTO yI0OB-
netBopeHus. 141. KonuuecTBa, 3anpaliBaeMble U MpeajaraeMble KaxabIM 00-
MEHMBAIOIIMMCS JTUIIOM, BCerna SKBUBaJeHTHBI. 142. COBOKYITHBIN CITPOC U CO-
BOKYITHOE IMpeaJIoKeHue Bcex TOBapoB Bcerga paBHBI. 143. CnemoBaTesibHO,
TeKyIIHe LeHbl He U3MEHSIOTCS MPU ABYX YCIOBUSX 9KBUBAJIECHTHOCTU MMEIO-
IIMXCS KOJMYECTB U paBeHCTBA COBOKYITHBIX KoJinuecTB. 144. Heo6xoanumMocTh
000UX YCIIOBUIA.
145. CuerHblii ToBap, Dranon, CMeHa stajoHa. 146. PanmoHasbHOE TOJKOBaA-
HUE 1IeHbI; ByJIbTapHOE TOJIKOBaHue. [IBoifHas olIMOKa ITPU BYJIbIrapHOM TOJIKO-
BaHMM: 1) CTOUMOCTb 3TaJIOHA HE SIBJSETCS MOCTOSTHHOM M HEU3MEHHOM CTOMMO-
CTblO; 2) HET HUYETO, YTO MOTJIO Obl OBITH CTOMMOCTBIO 3TajIoHa. 147. DTajloH He
SIBJISICTCSI CTOMMOCTBIO HEKOTOPOTO KOJIMUECTBA CYETHOTO TOBapa, OH CAMO 3TO
konuyecTBo. 148. Hennru. 149, 150. O6MeH GoraTcTBa MOCPEACTBOM JIECHET.

139. ToBapsi (A), (B), (C), (D)..., umeroLimrecs BO BlaeHUN y OOMEHUBAIO-
wmxes aay (1), (2), (3)... B KOMMYECTBAX ¢, 1, Gy 15 Ge1s Ga1+ Do Do Ges
942+ 923> 9b.3» 930 Ga.3+» CYILECTBYIOT COOTBETCTBEHHO B MX COBOKYITHbIX KO-
JIMIeCTBaX

Qa = qa,l +Qa,2 +qa,3 + ot
0, =G TGy TGzt
Qc =qc,l + qc,2 + qc,3 +..

0, =quq) T4q4p T a5t

M — B paMKax 3TUX KOJIUYECTBEHHBIX YCIIOBUI BMECTE C YCIIOBUSIMMU I10-
TEHIIMAJIbHOMU ITOJIE3HOCTH, OIPEIe/ISIeMbIMU Yepe3 YpaBHEHMS TTOJIE3HOCTH
WJIU TIOTPEOHOCTU — JaHHbIe TOBapbhl 0OMEHMBAIOTCS APYT Ha Apyra I1o 1ie-
HaM OOLLUETo PABHOBECUSI Py, Py, Py.--

HormycTuM Ternepb, UTO 3TU ke ToBapkl (A), (B), (C), (D)... pactipenene-
HBI MEXXIY TEMHM XK€ CaMBbIMK OOMeHMBatommumucs muiamu (1), (2), (3)... uHeIM
00pa3oM, HO TEM He MEHee TaK, YTO CyMMbI HOBBIX UMEIOIIMNXCS y KaXI0TO
M3 HUX KOJMYECTB ¢, 1, Gy, 1> qe.1> Ga1+ Ga2 Do De Qa2 Doz Db3 e da 3
SKBHUBAJICHTHBI CYMMaM MCXOIHBIX KOJIMYECTB, T.€. TaK, 4YTO MMEeM
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Gag T @il + qciPe T qa 1P T -
=qu1 T qoiPy T el T qa Py T
Qa2 T QuoPo Y Gcale T QapPa Tt -
(1] =Gan TGPy TPt GaoPa T
Qa3 T QusPy T Gcale T qasPq T+ -
= qz;,3 + 411;,31713 + flé,spc + 48,3Pd +..

JormycTtuM, KpoMe TOTO, YTO COBOKYITHbBIE HAIMYHBIE KOJIMYECTBA HE M3-
MEHUJIUCH, WK 9To ToBapkl (A), (B), (C), (D)... uMeloTcs B TOJTHOM 00beMe

0, =y Ty tqu5 1.

0,= fh’;,l + qt’>,2 + qt,:,3 t..
[2]
0.=qcitqe,tqe;+

04 :‘1:1,1 + q¢’1,2 +‘I(’1,3 ..

A yTBepXmaro, 9TO B paMKaxX 3TUX HOBBIX YCIIOBUIL OTHOCHUTEJIFHO MMEIO-
IIErocsT KOJIMIECTBA BMECTE C MPEKHUMH YCIOBUSIMHU MOTEHIIMATBHON 10~
JIE3HOCTHU LI€HBI Py, P, Py--- OYAYT OCTABATHCSI — TEOPETUUECKU U MPAKTUYEC-
KA — PaBHOBECHBIMMU.

140. Bo3bMeM — cpeau Bcex oOMeHMBaromuxcs:t — auuo (1) v npeamnono-
XKMM, 4YTO OHO IIPMOOpPETAET IT0 3TUM IieHaM ToBapsl (A), (B), (C), (D)... co-
OTBETCTBEHHO B KOJMYECTBAX X}, J'|, Z|, W|... TAK, YTO OH OKa3bIBaeTCA B Iie-
JIOM 00J1amaTeIeM KOJIMYECTB

! [—
qa,1 +x1 =, +xl)

Go1 TV =y T2y,
[3]
! [ —
dc, +Z1 =4, +Zl’

! r —
Gay T Wi =4qq; tw,

JaHHOC JIMIIO ITOJYYUT TEM CaMbIM MaKCHUMaJIbHOE YAOBJIICTBOPEHUE CBOUX
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MOTPeOHOCTEM, MOCKOJIbKY, pa3yMeeTcs, OyaeT yaIoBAEeTBOPITbCSI CUCTEMA
YpaBHEHUI

by,1(g51 T Y1) =ppdai(g;, +x1),
bc1(@en 20 =p9ai(ga, Tx1),
ba1(qa1 T W) =pgda (g, +x)),

OomeHuBawmmecsd auua (2), (3)... Takke mojaydyat MakCUMaJlbHOE yI0B-
JIETBOPEHUE CBOMX IMMOTPEOHOCTEM, €C/IM MPUOOPETYT IO YKAa3aHHBIM LieHAM
ToBapkl (A), (B), (C), (D)... B KonuuecTBax xj, ¥, 23, Ws... X3, V3, 23, Wi..., TaK
YTO CTaHYT B LIEJIOM 00IafaTe/IIMU KOJIMYECTB

Gop TX)=¢,5 Ty,
Goa TV =Gpr TV,
[3]

4er =4, T2,

! [—
Qir TWy =gyt wy

! [—
Ga3 TX3=qu3 T X3,

Go3 T3 =qy; T3,
[3]

4z t23=q.53 2,
’ [A—
Qa3 Twy=gqystw;,

OcraeTtcs TOIbKO MOKa3aTh: 1) YTO — MPU OTOBOPEHHBIX YCIOBUSIX — BTU
O6MGHI/IB8.}OH.[I/IGCH Jinga MOTYT NpEABbABIATL CIIPOC MM MpEajaratb TakKue
KOJINYECTBA; 2) UTO — IIPH TeX XKE CAMbBIX YCIOBUSIX — AEUCTBUTEIIBHBIN CO-
BOKYIIHBIM CIIPOC IO KaXIOMY TOBapy PaBeH €r0 AEWCTBUTEJIBHOMY COBO-

KYITHOMY TPEIIOKEHUIO.

141. tak, cornacHo cucteme [1], Mbl UMeeM Mpexkae BCero

Gat — a1 T (Go1 — G500 T () — 4c PG4y — q4.)Pa T - =0,

ypaBHEHHE, KOTOPOE B COOTBETCTBUU C CUCTEMOIH [ 3] MOXET OBITh MPEACTaB-
JIeHo B (popMe
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xXp—x + W —ypy T @ —2)p. + (Wi —w)pg +... = 0.
W, Tak KaK MBI YK€ UMeeM
xityip, t 4 pe twipgt. =0,
MBI TaKXKe UMEEM
X{+yipy T2 p FWipgF...=0.
BripouemM, 1o Toit Xke caMoit IpUUMHE MBI UMeeM
X3 9Py Y 2op TWypgt . =0,

xytyip, tip twipgt .. =0,

U, clieloBaTeIbHO, CyMMa KondyecTB ToBapoB (A), (B), (C), (D)..., Ha KoTo-
pble IpeabsIBIsIOT cripoc auma (1), (2), (3).., Ipu onpeaeIeHHbBIX BhIIIE YC-
JIOBUSIX 9KBUBAJICHTHA CYMMe TIpelaraéMbIX MU KOJIMIECTB 3TUX TOBAPOB.

142. C gpyroif cTOpoHBI, CKJIaAbIBasl TOJKHBIM 00pa3oM IPYT C IPYyTroM
ypaBHEHUSI CUCTeMBI [3], uMeeM

xp+x;txy+. =
=Gyt ap T3 t— (@ T an T a3+ ) Tt Hxg+

U, Tak KaK y Hac yxe ecTb

X=x +x,+x;,+..=0,
U TaK KaK K TOMY e

q;’l + ‘1;,2 +‘1§1,3 + ... =q,, + Gar +qa’3 + ...

TO MBI, CJIEIOBATEIHHO, TAKXKE UMEEM

X' =x]+x)+x;+...=0,

ITonoGHBIM Xe 06pa3oM MoyyaeM
Y =y, +y,+y,+..=0,
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7' =7tz +z4+...=0,

W =w;+w,+wi+..=0,

M, CJIEA0BATEIbHO, COBOKYITHBIN AEUCTBUTEIBHBIN CIPOC M COBOKYITHOE JIEHi-
CTBUTEJILHOE TIPEAIOXKEHME 110 KaXXKAOMY TOBapy paBHBI.

143. LeHsbl py, p., p4 ABISAIOTCH, CIEN0BATENBHO, — TEOPETUYECKU — T10C-
Jie U3MEHEHMSI B pacripeeIeHUU, KaK 1 0 HEro, paBHOBECHBIMU. A TOCKOJIb-
Ky MEXaH13M KOHKYPEHIIUHM Ha PBIHKE SIBJISICTCS HE YeM MHBIM, KaK IMPaKTH-
YECKUM OTpPeIeJIEHUEM PACUETHBIX LIEH, TO OTCIoa cienyeT: — Ecau na poin-
Ke 0aHbl HeCKOIbKO M0o8apos 68 cOCMOSHUU 00ujeco pagHosecus, mo mexkyujue
UeHbl IMUX MOBAPO8 He UBMEHMCs, eCAU UX COOMEemCcmeayujue Koauvecmea
nepepacnpedeasimcsi cpedu 00MeHUBAIOUWUXCS MUY, HEKOMOPbIM 00pA30M, HO MAkK,
4moobvl CyMma KoAUHecmea, UMeWUxcs y Kaxcooeo u3z smux Auy, 0Cmaganidcs
8ce 8peMsl IKGUBANCHMHOI.

144. B xone Bcero 3Toro qokasaTebCcTBa Mbl IIpeArnonaraiu, uro Q,, 0., 0,
Q... He u3MeHsItoTcs. CliefoBaTeIbHO, €CJIM KOJIMYeCTBO ToBapos (A), (B), (C),
(D)..., umeroluuxcs y aepxxaresis, Hanpumep, y aepxxares (1), iBMeHUI0Ch B
0OJIBLIYIO WJIM MEHBIIYIO CTOPOHY, TO OYEBUIHO, YTO KOJIMYECTBO STHUX TOBA-
POB, UMEIOIIIEECs Y OMHOTO WJIM HECKOJIbKUX IPYTUX AepKaTeseil, HallpuMep,
y nepxares (2) wiu (3), 1OKHO UBMEHUTHCS B MEHBIIYIO WY OOJIBIITYIO CTO-
POHY B TeX Xe Ipeaeiax, YTOObI BBIINOIHSUIOCH YCJIOBUE TTOCTOSIHCTBA COBO-
KYITHBIX KOJ4ecTB. OYeBUIHO, YTO €CJIM TOBaphl MMEIOTCS Ha PHIHKE B 3HA-
YUTEJIBHBIX KOJTUYECTBAX M €CJIM 0OMEHUBAIOIIUECs JTUIa BeChMa MHOTOYMC-
JIEHHBI, TO M3MEHEHUE B TpejiesiaX YCIOBYs SKBUBAJIEHTHOCTU KOJIMYECTB TO-
BapoOB, UMEIOIINXCS Y OTHOTO AepKaTesl, 0€3 COOTBETCTBYIOIIETO M3MEHEHMS
KOJIMYECTB, UMEIOIIUXCS Y KOTO-JIM0O0 IPYroro, He 0Ka3aao Obl HA LIEHbI HUKA-
KOI'0 3aMETHOTO BJIMSIHUS M MOTJIO Obl pacCMaTpMBaThCs KaK HUYETro He 3Ha-
yalee HU B TTOJIOKEHUU IepXKaTessi, HU B OOIIeM IOJIOKEHNHU Ha phIHKE. B
9TOM — MPOSBJICHUE 3aKOHA OOJBIINX YUCEN, U3 KOTOPOTO B PSIE CIIy4aeB
MOXKHO M3BJIeUb MOJIb3y. Ho 3mech Mbl XOTMM OCTaThCsl HA IMMOYBE MaTeMaTU-
YECKOM CTPOTOCTU; Y UYTOOBI YTBEPKAATH, UTO LIEHBI COBEPILIEHHO HE MEHSIIOT-
csI, HaM HeOOXOIUMO TIPEIITOIOXUTh BRIIIOJIHEHHBIMU 00a YCIIOBUS SKBUBA-
JIEHTHOCTU UMEIOIIMXCS KOJTUYECTB 1 ITOCTOSIHCTBA COBOKYITHBIX KOJIMYECTB.

145. Teopema 0011IeTO paBHOBECHS PbIHKA MOTJIa Obl OBITH BhIpaXKe€Ha B
CJIETYIOIINX TEPMUHAX:

— B cocmosnuu o6uezo pasnosecus pvinkca m(m— 1) yew, pecyaupyrouux oo-
MeH m moeapos, 635imvlxX HONAPHO, 8 HEeABHOM ude (UMNAUYUMHO) onpedensi-
tomces nocpedcmeom m— I yen, peeyaupyroujux oomer Kakux-auoo m— I u3 amux
moeapoé Ha m-ii moeap.
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TakuM o0pa3oM, B COCTOSIHUU OOILIETO PaBHOBECHUSI MOXHO TMOJHOCTHIO
OIpPENEIUTD IMOJ0XEHUE PIHKA, COOTHOCSI CTOMMOCTH BCEX TOBAPOB CO CTO-
WMOCTBIO OTHOTO M3 HUX. DTOT TOCJIETHUI TOBAP HA3bIBAETCS CYEMHbIM, A
eIMHMIIA €T0 KoJmyecTBa — amanonom. COOTHeCs, TAKMM 00pa3oM, CTOMMO-
ctu (A), (B), (C), (D)... co cTrouMocThio (A), TTOJTy4aeM PsilI LIeH:

pa,a: 1’ pb,a:u9 pc,a:T[’ pd,a:p"'
Ecnu BMecTo TOro, 4YToObl COOTHOCUTh CTOMMOCTHU CO CTOMMOCTBIO (A),
MBI ObI COOTHECM UX CO CTOUMOCThIO (B), To uMenu Obl psif LieH:

1 s
Pab =E , Pop =E, DPep=—, Payp =B,

u u u

TakuMm 00pa3oM: umobbr nepeiimu om 00HO20 CHeMHO20 MOBApPa K Opy2omy,
docmamouHo pazdenums YeHbl, 8biPAINCEHHbIe 8 NePBOM U3 IMUX M08AP08, HA
UeHy H08020 SMANOHA, BbIPAICCHHYIO 8 CIMAPOM CHeMHOM mogape.

146. ITycTsb B 3TOM cucteme (A) Oymet cepedpoM, a mosryaekarpamMm (5T) ¢
mpo6oii 0,9 — equHUIICH KOJIMIeCcTBa cepedpa; mycTh (B) Oymer nineHumei,
a TeKTOJINTP — eIWHUIICH KOJIMIeCcTBa MIIeHUIBI. ToT (haKT, 9TO Ha pEIHKE B
COCTOSTHUU OOIIIEro paBHOBECUSI TEKTOJIUTP MIIEHULIBI CBOOOIHO OOMEHMBa-
eTca Ha 24 nonygekarpaMma’ cepe6pa ¢ mpo6oit 0,9, Gyaer BeIpakarhes ypas-
HEHNEM

pb,a = 24’

KOTOpOE JOJIKHO BRIpAXKaThCsI CIeAyomMnM oopa3zoM: — «LleHa mimeHuIIs B
cepebpe — 24», U, eCclid eCTh XKeJlaHue YKa3aTb eMHUIIbI KOJTUYeCTBa, —
«IleHa rekroauTpa MIIeHUIH — 24 Toyaekarpamma cepeopa ¢ mpo6oii 0,9»,
wiun nHave: «ITmeHuna crout 24 noayaekarpaMmma cepedpa ¢ npoboii 0,9 3a
TeKTOJUTP». MeXIy 9TUM BbIpaXkeHHEM U BhIpaKeHNEM, KOTOPOE MbI B3SLIU
MPU U3NOXKEHUU 00X cooOpaxkeHutt (§ 29) u3 COBpeMeHHOTO SI3bIKa U KO-
Topoe 3By4uT TaK: «[TmeHnna crout 24 ppaHka 3a reKTOJIUTP» , UMEETCS pa3-
JINYME, COCTOSIIEE B 3aMEHE CJI0BA ()paHKU Ha CIIOBA HoAYydeKazpammbl ceped-
pa ¢ npoboii 0,9. DTo pa3anune ciaeayeT BHUMATCIBHO OOCYINUTD.

CioBo ¢hpark, 110 MBICITA OOJIBIIIOTO YKCIIA JIIOACH, aHAJJOTMIHO CJI0BAM
mMemp, epamm, aump v T.0. OMHAKO CJIOBO Memp BbIPaXXaeT IBe BEILU: OHO BbI-
paxaeT IIpeX e BCEro IMHY OIpeaeIeHHOI YaCcTH 3¢ MHOTO MepUAMaHa, OHO
BBIpaXkaeT Takxke (GPUKCUPOBAHHYIO M HEU3MEHHYIO eIMHUILY 0auHbl. PaBHBIM
00pa3oM CJIOBO epamm BBIPAXKaeT JBE BEIIW: MPEXKIe BCETO BeC ONpeaeieH-
HOTO KOJIMYECTBA AUCTWIIMPOBAHHOM BOIBI C MAKCHMAIbHOM IUNIOTHOCTBIO,

* OpuH gexarpamm paBeH 10 1, COOTBETCTBEHHO OJIMH ITOJTyIeKarpaMM paBeH S T.
(ITpumM. miepeB.)
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3aTeM — IOCTOSIHHYIO M HEU3MEHHYIO €IMHUILY geca. Tak e 00CTOUT AEJIO C
JINTPOM B TOM, 9TO KacaeTcsl emkocmu. Tak Xe — B IJ1a3ax 00bIBaTe I — 00-
CTOWT JEJIO C (hparkom. DTO CIOBO NOJKHO, B €T0 T1a3ax, BhIPaKaTh IBE BEIIH:
MpeXe BCero CTOMMOCTh OMpPeeIEHHOTO KOJIMYeCTBa cepedpa ¢ ornpeaesieH-
HOI1 Tpo00ii, 3aTeM MOCTOSTHHYIO M1 HEU3MEHHYIO STUHUILY CIOUMOCTU.

B aToM B3mISiie cleayeT pa3inuyaTh ABa MyHKTa: 1) 4TO CJIOBO (hpaHK BbI-
paxaeT CTOMMOCTb noJjyaeKkarpamma cepedpa ¢ npo6oii 0,9; 2) yto gaHHas
CTOMMOCTbB, IPUHUMAEMasl 3a €IUHUILY, SIBISIETCS MOCTOSTHHOW U HEN3MEH-
HoIi. Bropoit myHKT npeacTaBisieT coboii rpyboe 3a0ykIeHne, KOTOpoe HUK-
TO U3 9KOHOMMCTOB He pazneisier. Bcskuil, KTo XOTh HEMHOIO 3aHUMAJICS
MOJIMTUYECKOM SKOHOMUEH, COTJIACUTCS C TEM, UTO MEXIY Mempom U (hpan-
KOM WIMEETCSI TO CYIIECTBEHHOE pa3iniue, 9YTO METP — 3TO MOCTOSTHHAS 1
Heu3MeHHasl eMMHUIA JJIMHBI, B TO BpeMs KakK (paHK — 3TO €AUHUIIA CTO-
MMOCTH, KOTOpasl He SIBJISICTCS HA ITIOCTOSTHHOM, HU HEM3MEHHOM, a KOTOpas,
HAIIPOTUB, U3MEHSIETCS I BapbUPYET OT ITYHKTA K IIYHKTY, OT OHOTO MOMEH-
Ta BPEMEHU K JPYrOMY B CHIIy OOCTOSITENIbCTB, MO TTOBOLY KOTOPBIX CYIIE-
CTBYyeT OoJIblliee YUIM MeHbIee coriacue. [lo3ToMy He CTOUT TepsITh BpeMs
Ha OTPOBEPKEHUE TaHHOU TOUKU 3pEHUSI.

Ho, XoTs1 BTOpOi1 IyHKT CHST, OCTaeTCs ellie MepBblid, a UMEHHO: (hpaHK —
3TO CTOMMOCTD MoJIyIeKarpaMma cepedpa ¢ mpoboii 0,9, Torma Kak MeTp —
9TO JUTUHA OTHOM NEeCSITUMUJITMOHHOM YacTU YETBEPTU 36MHOTO MepUIra-
Ha. @paHK, TOBOPSIT 9KOHOMUCTHI, TIPUBEPKEHHBIC 3TOM TOUKE 3pEHUS, —
3TO IEePEMEHHbIM METpP, HO 3TO MeTp. Eciiu ObI Bce IIMHBI 6€3 UCKITIOYSHUS
HaXOJIUJIVCh B TIOCTOSTHHOM IBUDKEHUU U3MEHEHUS BCIEACTBUE CXKATUS WU
pacIIMpeHusI TeJ1, TO Mbl MOTJIM Obl U3MEPSITh UX JIMIIb B ONPeeIeHHBIX ITpe-
neJ1ax, HO MBI MOTJIM OBI BCE K€ M3MEPATh UX B 3TUX npenenax. Ho! Bee cro-
WMOCTH, a MBI 3TO 3HaeM, HAXOISTCS B IIOCTOSTHHOM JABVKEHUW U3MEHEHUS:
3TO HE JaeT HaM BO3MOXHOCTH CPaBHUBATh UX MEXIY COOO0I OT OTHOTO IMyH-
KTa K IPYrOMY, OT OJHOIO MOMEHTA BpEMEHH K IPYTOMY, HO HE MELIAET CPaB-
HUBATbh UX MEXIY COOOI MU U3MEPSITh UX B OTHOM JaHHOM ITYHKTE, B TaH-
HBIt MOMEHT BpeMeHU. M bl U3MepsieM UX B JTaHHBIX YCJIOBUSIX.

B 3710i1 cucteme, ecim (A) — cepebpo, moryaekarpamMm ¢ mmpo6oii 0,9 —
eMHUIIa KoJuvecTBa cepebpa, (B) — mmeHuila, a reKTOJUTp — eAUHULIA
KOJIMYECTBA MIIEHUIIbI, CAUTAIOT BO3MOXHBIM C(hOPMYIUPOBATh ypaBHEHUE

v, =1 ¢pank,

M TOTJa TOT (PaKT, YTO 1 TEKTOIUTP MIIEHULIBI CBOOOTHO OOMEHMBAETCS HA PhIH-
Ke Ha 24 nmoayaekarpamma cepedpa ¢ rpo6oii 0,9, BeipaxkaeTcsl ypaBHEHUEM

v, = 24 ¢panka,

KOTOPOE MOXET ObITh CDOPMYIMPOBAHO U ciaeayomum odopazoM: — «Ilire-
HUIIA CTOUT 24 (hpaHKa 3a TEKTOIUTP».
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Ho BTOpOI1 MyHKT, 0 KOTOPOM UAET peub, IIpeacTaBsIeT co00i 3a0yxae-
HUe, KaK 1 IEPBHIi; 1 B 3TOM IUIaHE TaKXKe HET HUKAKOW aHAJIOTUH MEXIY
CTOMMOCTBIO, C OMHOM CTOPOHEI, M IJIMHOM, BECOM, EMKOCTBIO,- C APYTOI.
Korna st usMepsito faHHYIO JUTMHY, HallpuMep, IJIMHY (acana, eCTb TpU BELIU:
IIJTMHA 3TOTO (hacana, IUIMHA OMHOM IeCATUMIUUIMOHHOM YaCTH YETBEPTH 3€M-
HOTO MepHuIvaHa U OTHOIIEHWE TTIEPBOM IJIMHBI KO BTOPOIA, SIBJISIONIEHCS ee
Mepoii. YToObl Obl1a aHAIOTUs U UTOOBI 1 MOT — B IAHHOM IIYHKTE, B JaH-
HBIIt MOMEHT BPEMEHU — M3MEPUTH TAKUM XK€ 00pa3oM TaHHYIO CTOMMOCTb,
HaIlpUMep, CTOUMOCTb TeKTOIMTpPA MIISHUIIBI, HEOOXOINMO, YTOOBI UMEJTCh
TPU BELIU: CTOMMOCTb F€KTOJUTPA MIIEHUIIbI, CTOMMOCTb MOJIyIeKarpaMma
cepebpa ¢ mpo6oii 0,9 1 OTHOIIEHHE TIEPBOM CTOMMOCTH KO BTOPOI1, KOTOpast
Obu1a ObI ee Mepoii. OHAKO U3 3TUX TpeX Bellel 1Be — MmepBasl U BTopasi —
He CYILECTBYIOT; €CTh JIUIIb TpeThsl. Halll aHaIu3 MOJTHOCTBIO 3TO JOKAa3al:
CTOMMOCTb SIBJISIETCSI IO CYIIIECTBY BEIIIBIO OTHOCUTENIbHOM. O4eBUIHO, 32 OT-
HOCHUTEILHOM CTOMMOCTBIO €CTh HEUTO a0COTIOTHOE, a UMEHHO — WHTEHCHB-
HOCTH MOCJIEAHUX YIOBJIETBOPEHHBIX TOTpeOHOCTEM, UK penkocTtu. Ho atu
PEIKOCTH, SBIISIONINECS A0COMIOTHBIMU 1 He-OTHOCUTEIbHBIMU, CYOhEKTHUB-
HBI WJIM TICPCOHAJIBHBI, HO He peaibHBI MU 00beKTUBHBEI. OHM B Hac, a HE B
Beiax. HeBo3aMoXHO, clle1oBaTeIbHO, TOCTABUThH MX HA MECTO MEHOBBIX CTO-
MMOCTEM. A OTCIONA CIIEAYET, YTO HET HUUETO, YTO OBLIO OBI pedxocmoro, cmo-
uUMoOCmbio noayoekazpamma cepebpa c npoboii 0,9, v 910 CIOBO (hparHK — 3TO
Ha3BaHUe Belllu, KoTopas He cylecTByeT. K.-b. Cait mpekpacHo yBuaes 3Ty
HUCTHUHY, KOTOPOi1 HayKa JOJKHA TPUIEPXKUBATHCS.

147. Otcroga He cienyeT, YTO Mbl HE MOXEM M3MEPSITh CTOUMOCTb M 060-
raTCTBO; OTCIOIA TOJIBKO CJIEIYET, YTO HAIIIMM 3TaJJOHOM MEPHI JOJIKHO OBITh
orpenesieHHOe KOJUYECTBO OTpeeIeHHOTO TOBapa, a He CTOMMOCTb 3TOTO
KOJINYEeCTBa TOBapa.

ITycTp, KaK 1 paHbIile, (A) OyIeT CYETHBIM TOBAapOM, a €IMHUIIA CYETHOTO
ToBapa — 3TaJloHOM. UTo KacaeTcst CTOMMOCTEN, TO OHU U3MEPSIIOTCS CaMu
€000, MOCKOJIBKY MX OTHOIIIEHMSI TIPSIMO BBICTYNAIOT B 00pAaTHBIX OTHOIIIE-
HUSIX OOMEHEHHBIX KOJIMYECTB TOBapoB. Tak, oTHoIIeHUsT cTouMocteii (B),
(C), (D)... K crouMocTH (A) BBISIBITCSI HEITOCPEACTBEHHO B UKMCIaX €AMHUII
Konun4decTBa (A), oOMeHeHHbIX Ha equHuLy ToBapa (B), enununy (C), enu-
auny (D), 1.e. B menax (B), (C), (D)... B (A).

[TycTtb nipu 1aHHBIX YCAOBUAX O, | — ITO KOJUYECTBO (A), SKBUBAIECHT-
Hoe obueit cymme KonudecTB (A), (B), (C), (D)..., uMeroluxcs y oOMeHU-
Batoulerocst ymua (1), Tak 4yTo, 0603HaUask MPOCTO YEPE3 Py, P, Dy.-- LIEHBI
(B), (©), (D)... B (A), umeem

Qo1 =4ay T o1y Y qeiPe T a0t -

CornacHo TeopeMe 3KBUBAJIEHTHOTO PACIIPENEIEHNs, Mbl MOXEM U3MeE-
HATb G, 1, Gy 1> 9 15 94.1--- I1PY YCIIOBUU, UTO HOBBIE KOJIMUECTBA YIOBJIETBOPS-
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10T BBILLIEIPUBEICHHOMY YPaBHEHUIO (PaBHO KaK YCJIOBUIO pABEHCTBA COBO-
KYITHBIX KOJIMYECTB TOBAPOB), OHU ITO3BOJISIT BCETIa OOMEHMBAIOIIIEMYCST JIUILY
(1) mosryynTh HA PBIHKE MPU LIEHAX Py, P, Pgy... T€ Xe KonmdecTsa (A), (B),
(©C), (D)..., noctaBnsiss eMy — IIpU 3TUX XK€ LieHaX — MaKCUMaJbHOE yI0B-
JeTBOpeHuE. @, |, NPEACTABIAIOIIEE TAKXKE BCE OTU Pa3IMYHBIE KOJIMYECTBA
1 KOJTMYEeCTBA MAaKCUMAJILHOTO YIOBJIETBOPEHMS, SIBJISIETCSI, CIIEIOBATEIBHO,
KOJIMYECTBOM 0OTaTcTBa, KOTOPHIM 00aaaeT ooMeHuBaoueecs auuo (1).
ITycTh mpu TeX XK€ CaMBIX YCIOBUSIX

Qo2 =dap T ool T 4P T dapa -

Qo3 =43 TGyl T qc3pe T dq3pa -

0.1, O, 5... OYyIyT KOJIMYecTBaMu OorarcTsa, KOTOPbIMU 00J1aal0T OOMEHN-
Batouecs auua (2), (3)...91u KkoanyecTsa 6yayT cpaBHUMBIMU € O, | U IPYT
C IPYroM, TaK KaK COCTOSIT U3 eMHUI] OTHOTO U TOTO XK€ pOoja.

Ilycte, HakoHew, Q,, Q,, Q., Q... — COBOKYIHbIE KoauyecTsa (A), (B),
(C), (D)..., umerommecs Ha pbIHKE, W ITyCThb

Qa :Qa,l +Qa,2 +Qa,3 + :Qa +prb +Qcpc +ded +..

0, 6yaet o01IMM KOJTMYECTBOM OOraTcTBa, UMEIOLIMMCS Ha PhIHKE; U 3TO KO-
J4ecTBO OyneT cpaBHUMBIM € O, |, O, 5, O, ;... u ¢ O,, Oppy, Op., Oyby.--

148. TakoBa UCTWHHAs POJb UHCTPYMEHTA U3MEPEHUSI CTOMMOCTU U 60-
ratctBa. Ho 0ObIYHO TOT Xe caMblif TOBap, CAyXalldil CYETHBIM TOBApOM,
CITYXKUT TaKXe deHbeaMu U UTPAET POJb MOCPEAHUKA TIPU oOMeHe. DTanoH
CUETHOTO TOBapa CTAHOBUTCS TOTJA JEHEXHBIM 3TaIOHOM. 3[€Ch Mbl UMEEM
nBe OYHKIIUMU, KOTOpbIE, Aaxe 00beUHEHHbIE BMECTE, OTJIMYHBI OJJHA OT IPY-
TOif; MmocJie TOro Kak nepsas Obl1a 00bsICHEHa, HAM HEOOXOAUMO JaTh Mpea-
CTaBJICHNE O BTOPOA.

ITyctb cHOBa (A) OyzmeT ToBapoM, MpeaqHa3HAYEHHBIM CIYXUThb MOCPEN-
HUKOM NIpu oomeHe. [1ycTb no-npexHemy p, =m, p, =p, pq = F... OTUM Lie-
HaM OOIIeTO paBHOBECHUSI COOTBETCTBYIOT, COTJIACHO YCJIOBUIO MaKCUMaJlb-
HOTO YIIOBJIETBOPEHUS, A€ ICTBUTEIBHO 3aMPOIIIEHHBIE KOIMYECTBA, PAaBHbIE
IeUCTBUTENBHO MpemtaraeMbiM KoaudectBam: M, P, R.N, F, H... Q, G, K...
S, 8, L... toBapos (A), (B), (C), (D)... N, npu gonymieHnn o mpssMoM oome-
He, TaHHbI OOMeH OyIeT MPOUCXOAUTh COIVIACHO YPAaBHEHUSIM

Nv, =My, Qv, =Py Svy =Ry,...

a’

Gv, = Fy,, Jvy = Hv,... Lv,=Kv

cree
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149. OnHako, eciiu MPUHSITH TUIIOTE3y 00 y4aCTUM ACHET, YTO, B KOHEU-
HOM cueTe, O11Ke K peaTbHOCTH BeIllel, 1e10 oocTonT nHave. [TycTts (A) —
neHoru, (B) — mmenuna, (C) — kode, u T.4. [1pu peaTbHOM MOTOXEHUU e
MPOU3BOIMUTEb MIIIEHUIBI TPOJAET CBOIO MILEHUILY 3a I€HbIY, IPOU3BOIM -
TeJIb Kode IeslaeT TO XKe caMoe, a Ha MOJIyIeHHBIC TAKUM 00pa3oM IeHBIT
OHM TIOKYTIAIOT: OMMH — Kode, Apyroit — mineHuIty. UMeHHO 3TO MBI 311eCh 1
npeamnojoxum. Jlepxarenu (A) OyayT mocTaBaeHbI B MOJOXEHME TOCPEeIHU-
KOB B CHJIy TOTO (haKTa, 9TO y HUX ToBap-aeHbru. Jepxarenu (B) mpomamyt
UM TIO 1IeHe m Bech ToBap (B), KOTOPHIN OHU XOTST MPOJATh, UCKITIOYAS TO,
YTO OHU KYTISIT Y HUX 110 LieHaM p, ¥ Becb TOT ToBap (C), (D)..., KoTopblii oHU
XOTST KyIIUTh. DTU OTNIEPALIM MOTYT OBITh BEIPAXXEHBI YPaBHECHUSIMU

(N+F+H+. . yy=(M~+Fu+Hu+ ),
(Fu =Gmyv, =Gv,, (Hu =Jp)v, =Jv,...

Hepxarenu (C), (D)... mpoBeayT aHAJOTMYHEIE OTIepalli, KOTOPBIC MO-
T'YT OBITH BEIPaXXKeHBI YPaBHCHUSIMU

Q@+G+K+. )y, =(P+Gn+Kn+. )y,
(Gp = Fuyv, = Fn,, (K= Lp)v, = Lv,...
S+G+L+. )vyy=(R+Jp+Lp+..)v,

(Jp = Hw)v, = Hy,, (Lp =Ky, =Kv,_...

150. MBI mpeamosaraeM 31ech, YTO IMMOKYIKHY U epenpoaaxu (A) B Kaue-
CTBe TOCPEIHNKA OCYIIECTBIISIIOTCS TaK, YTO HU B YeM He BIIUSIIOT Ha cO0-
CTBEHHYIO 1I€HY 3TOro ToBapa. B nefiCTBUTEIbHOCTU €10 OOCTOUT COBCEM
no-uHoMy. Kaxxaoe oOMeHMBalolIeecs JM0 UMEET MPpU cede 3arac AEHET ¢
11eJ1bI0 OOMEHA, U B 9TUX YCJIOBUSIX MCOJIb30BaHHUE TAKOTO TOBapa, Kak I€Hb-
I'M, OKa3bIBaeT Ha €ro CTOMMOCTb BJIMSIHUE, KOTOPOE Mbl U3YUYUM HIUXE. A
ITOKa MBI BUIUM, YTO CYIIIECTBYET ITOJTHAST aHAJIOTHUS MEXIY YIaCTHEM B 00-
MeHe JIeHEeT ¥ yJ4aCTHEeM CUETHOTO ToBapa. [IeiiCTBUTENIBHO, TaK Xe, KaK U3
JIBYX YpaBHEHMIA

i = “ , & = T[
va va
BBIBOJIMTCST
Ve T

Ve M7
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TaKuM e 00pa3oM U3 IBYX ypaBHEHU I
(Fu =Gy, =Gv,, (Gni= Fw)v, = Fy,,

BBIBOJUTCS
Gv, = Fy,.

TakuM o6pa3oM, Tak XKe, KaK Mbl IIPUXOAUM, €CJIU 3aXOTUM, OT KOCBEH-
HOI1 LIEHHI K IIeHe HEeIOCPEICTBEHHOI, a0CTparupysach OT CYETHOTO TOBapa,
paBHBIM 00pa30M MbI MPUXOAUM, €CJIM OYAET XKelaHue, OT 00MeHa KOCBEH-
HOTO K 00OMEHY MPSIMOMY, a0CTparupysch oT JeHeET.
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Ypok 15
KpuBble mOKYMOK 1 npojiax; KpHBbIe IleH TOBAPOB

Copepxanue: 151. Cnyyaii ¢ HECKOJIBKMMU TOBapaMU, MPUBEICHHBIN K Cly4yaio C
nByMst ToBapamu. O61iee paBHoBecue Mexay (A), (C), (D)... [Tossnenue (B).
Kpusble yactuuHoro cripoca Ha (A), (C), (D)... B (B). Kpuble yacTuuHOrO cripoca
Ha (B) B (A), (C), (D)... Cnyuaii ¢ nepxatenem (A), (C), (D)... u (B). Kpusnbie
MOKYTOK U TTponax. 152. YcnoBue mponopimoHaJbHOTO coKpateHus. 153. Ciry-
yaii mpemioxeHust (B), paBHOro COBOKYITHOMY MMEIOLIEMYCSI KOJIMYECTBY. 154.
Kpussie 1ieH. 155. KpuBble MOKYNOK U MPOAAaX MOTYT BbIBOAUTHLCS U3 ypaBHE-
HuUil oO6MeHa. 156. OmgHa TeKylias 1eHa B O0IIeM CIydae.

151. U3 Hamrero perieHus1 ypaBHeHM i ooMeHa (§§ 127, 128, 129, 130) cieny-
€T, YTO MMPUHSATHE OMHOTO TOBapa B KAY€CTBE CYSTHOTO IIPUBOIUT K YIIPOIIIE-
HUIO OIIpeAe/ICHNS TEKYIINX 1IeH 00IIEero paBHOBECHSI, CBOISI 0 HEKOTOPOU
CTeNeHMU cllyyail 0OMeHa HECKOJIbKHX TOBApOB K CJIyyaro oOMeHa IByX TOBa-
poB npyr Ha apyra. Celiyac HaM HEOOXOJMMO BEPHYTHCS K 3TOMY BeChMa BaX-
HOMY (haKTy YIIPOILIEHUS U TTOMYEPKHYTH €T0 ¢ TOYKH 3PSHUSI YMCTOMN U TIPH-
KJIQJHOU TEOPUH U MPAKTUKI; 3TO TeM 00Jiee BaxKHO, YTO, IPUHUMAs THIIO-
Te3y UCIIOJIb30BAaHMS CUETHOTO TOBapa, MbI Bce OoJjiee IIpUOIKaeMcs K pe-
AJILHOMY XO/y BEILIEH.

WUrak, nyctb (A) — cueTHblii TOBap. [1ycTh, C OMHOM CTOPOHBI, JaHbI Ak -
CTBUTEJIBHO 3alpaliiBaeMble KOJIMIECTBA, paBHbIE I CTBUTEIBHO TIpeIa-
raeMbeIM KojmmaectBaMm: P, Q', R', S', R’, L'... toBapoB (A), (C), (D)..., odme-
HUBAIOIIMXCS WU FOTOBBIX K OOMEHY MEXIy COOOIt MO oNnpeaeeHHbIM 1ie-
HaM o0111ero paBHoBecust p, =T, py = ... (C), (D)... B (A). IlycTs, ¢ apyroit
CTOpPOHBI, ecTb ToBap (B), MosBasAIOIIMIACS HA pBIHKE, YTOOBI OBITH OOMEHEH-
HbIM Ha ToBaphl (A), (C), (D)...

Hrak, BozpmeM u3 uncia seex aepxareist (B). Eciu npu uene p, (B) B (A),
cooTBeTcTBYIoLIEeH LieHe 1/p, (A) B (B), naHHBIi1 AepxxaTeb npejiaraet Kojau-
4ecTBO 0, (B), To B 0OMEH OH NOJYYUT KOJIUYECTBO d, = 0P, (A); 3Hasd K TOMY
xke 11eHHI (C), (D)... B (A), OH MOXET pelInTh C ITOJTHBIM 3HaHUS Jejia, KaK OH
pacnpefenuT 3To kourdecTso (A) mexay (A), (C), (D)... UubiMu cioBamu,
3Hasl OIpeNieJICHHbIE LIEHHI TT, Q.. , OH HE 3HAET TOJIbKO IMOJIeXKAalIYyI0 ONpee-
JIEHUIO LIEHY p,; HO OH MOXET MPUHUMATb OTHOCUTEIbHO 3TOW LIEHBI JI0ObIe
BO3MOXHBIC TUTIOTE3bI M 1T KAXKIOM M3 HUX BBIpAXKaThb CBOM HaMEPEHUS K
TOpry 100 C MOMOLIbIO KpMBOii pemoxenus (B) kak pyHKLMIO OT py, 1160
C MOMOLIBIO KPUBOH a,a,, cripoca Ha (A) Kak dbyHKuuIo ot 1/p, (puc. 7).

MMeHHO TaK BelIN U IMIPOUCXOIIT B IeMCTBUTEIBHOCTH. KaK TOJBKO HO-
BBIIA TOBAp IMOSIBJISIETCS] HA PBIHKE, €T0 JePXKaTe v PETYJIMPYIOT CBOE TIPEII0-
JXEHHE T10 ero IIeHe, pelrasi cpasy, KaKUM KOJIMYECTBOM OHU XOTST ITOXEPT-
BOBATh M KaKOE KOJIMYECTBO IPYTMX TOBAPOB OHM XOTST MPUOOPECTH.

ITycTb, ¢ npyroii CTopoHbl, MMeeM oaHoro aepxarteis (A), (C), (D)..., B3s-
Toro u3 Bcex npounx. Ecinu npu ueHe p,, (B) B (A) naHHbIi nepxkarteib IpeIbsaB-
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JietT cupoc Ha d,, (B), To oH nosxeH Oyaer oTaaTth B3aMeH KOJIMYecTBo (A),
(C), (D)..., 5KBUBaJIEHTHOE 0, = dyp,; a 3Hasi K ToMy Xe LeHbl (C), (D)... B
(A), OH MOXET C TIOJIHBIM 3HaHUEM JieJia PEeIINTh, KaK COCTABUTH 3TO KOJIM-
yecTBO (A) u3 (A), (C), (D)... UHbIMU clioBaMU, 3Has oIpeae/ieHHbIE LIeHbI
Dr..., OH HE 3HaeT JIMLIb MOJIEXALLYIO ONPEIEIeHUIO LIEHY py; HO OH MOXET
MPUHUMATh OTHOCUTETLHO 3TOM 1IEHBI TI0ObIe BO3MOXHbBIE TUTIOTE3BI M — IS
KaXIIOi U3 HUX — BbIpaXkaTh CBOM HAMEPEHUsI K TOPI'Y C TIOMOIIbIO KPUBOM
byb, cripoca Ha (B) Kak hyHKUHIO OT py,.

W B maHHOM cityuae Jiejio OOCTOUT UMEHHO TaK B peaibHOCTU. Kak ToJb-
KO HOBBII TOBap MOSIBJISIETCS HAa PBIHKE, AepXKaTeJIU IPYTMX TOBAPOB PETyJIM-
PYIOT CBOM CIIPOC Ha HETO MO €To IIeHE, peliiasi cpa3y, Kakoe KOJIMYECTBO OHU
XOTAT TIPUOOPECTU M KAaKUM KOJIMIECTBOM JIPYTUX TOBAPOB OHU XOTST TO-
>XEepPTBOBATh.

MBI He TOBOPUIIU O Clly4ae, KOra OIHO OOMEHMBAIOLIEECs JINLIO SABJIACT-
cs omHoBpeMeHHo aepxarenem (B) u (A), (C), (D)... Ho u aTot ciyyaii npe-
JIlycMaTpUBaeTCsl B TeOpUM OOMeHa JBYX TOBapoB ApYr Ha aApyra. [lomooHoe
JIIIO JOJIKHO OYIEeT IMPOBECTHU ABE KPUBEIE: OMHY KPUBYIO CIIpoca Ha (A) i
npennoxeHus (B) mpu onpenesieHHBIX lIeHAX U OJHY KPUBYIO ciipoca Ha (B)
WIM TIpeyiokeHus (A) Mo B3aMMOCBSI3aHHBIM (00paTHBIM 00pa3oM) LieHaM
(§ 94). D11 1Be KpUBBIEC MMPUOABIISIOTCS K IIPEABIIYIIINM.

IMocne TOoro Kak KpvBbIe YACTUYHOTO CIIPOCa H00aBIEHBI, TTOIy4aloTCs
KPUBbIE COBOKYITHOTO cripoca A4A,,, ByB, (puc. 8). M3 kpuBoii cripoca Ha T0-
Bap (A), A4A,, BbIBoAUTCsE KpuBas npeioxenus (B), NP, koropyio k Tomy
K€ MOXKHO TTOJIYIUTH IIPSIMO ITyTeM CJIOKEHUS KPUBBIX YACTHYHOTO TIPEIIIO-
XKEHUsI TOTO 3Ke caMoro ToBapa. YobiBarowiast Kpusas BB, siBisttoasicst kpu-
Boi1 cripoca Ha (B) B cueTHOM TOBape, MOXET OBITh Ha3BaHA KPUBOIl NOKYNOK
a xpuBasgd NP, mocnenoBaTesbHO Bo3pacTaroliasi OT HyJIs U yObIBaoIlas a0
HyJs1 (B 0ECKOHEUHOCTH), SIBJISIIOIIasicsl KpuBoil mpemioxeHus (B) B ooMeH
Ha CYCTHBIN TOBap, MOXET OBITh Ha3BaHa kpusoil npodaxc. IlepecedeHne 3Tux
JBYX KPUBBIX B TOUKe B onpenenuT ueny p, = W.

152. Ho G6yget u 3TO onpeaeieHne OKOHYaTeTbHBIM? 31eCh BCTaeT BOII-
poc, KOTOPOTo He OBLIO TIpM 0OMEHE IBYX TOBapoOB APYT Ha mpyra. ITocKoib-
Ky 1o nmosiBjieHus (B) Ha ppIHKe MMeIoCh 0011Iee paBHOBECHUE, TO LIEHBI T, PU
konnuectBa P, Q', R', S', K', L'..., nomiexaniue oOMeHy I10 3TUM IIeHaM,
OBUIM Y HAC CBSI3aHBI YPAaBHEHUSIMH

P =0'm R =5"p, Kp=Lp..
Yro0bl paBHOBECHE COXPAaHUJIOCH Tociie nosisaeHus (B), Heobxonumo,
9YTOOBI LIEHKI M, p, ... 1 ooMeHUBaeMble kommdectBa M, N, P, Q, R, S, FE, G,
H,J, K, L... (§ 148) Obu1K CBsI3aHBI HE TOJBKO ypaBHEHUSIMU

M = N, Fu=¢6m, Hu=Jp...
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KOTOPBIE Y HAC JEICTBUTEIHHO €CTh B COOTBETCTBUU CO CIIOCOOOM OIpe/iesie-
HUS A, HO TAKKE U OTHOLIEHUSIMU

P=0m R=5p, Kp=Lp...

Ho u3 comocraBneHus TOCIEIHUX C TIEPBBIMU JIETKO BHIBOIUTCS
p_P R_R K_K'
0 07 s s L L

Takum odpazom: — Ecau Ha puiHie, HAX00AUEMCS 8 COCIMOAHUU 00Ulee0 pas-
Hogecusi, NOABASIeMC s HOBbLIL MOBAD U eCAU YeHa dM020 mosapa onpeodesienmcs
yepe3 paseHcmeo CRPOCa Ha He2o 8 CHEMHOM Mogape U e2o Npedaodcelus 6 00-
MeH Ha CYemHbLI mosap, mo — umo0bl obujee pasHogecue polHKA He HaApYUlaloCh
U ymobbl onpedenu8uLasics yeHa Oviaa OKOHYAMeNbHOIl, — Heo0X00umo, ymoobi
83auUMHble 00BeMbL CHPOCA U NPEOA0ICEHUs. N0 CIAPbIM MO8apam 00 U nocie no-
s81eHUSsl HA PbIHKE H08020 OblaU NPONOPUUOHANbHDI.

DTO ycI0BUE IMTOYTH HUKOTIA HEe BEITIOIHSIETCS a0COMIOTHBIM 00pa3oM —
HM B CJIyJae ToSIBJIEHWST HOBOTO TOBapa, HY B CJTydae YA0POXKaHUsI OJJHOTO U3
crapbIx ToBapoB. Kak ciiencTBue aToro, eciiv crpoc v npemioxeHue (B) mmo
IIeHe |\ paBHBI, TO crpoc M npemioxeHue (A), (C), (D)... mo ueHam T, Q..
CTaHyT HepaBHBIMU. MBI OKa3bIBaeMCsl CHOBA B paMKax OOIIETo cirydasi, T.€.
HeoO0XxoauMo OyIeT MOBBILIATH LIEHY TOBAPOB, CIIPOC Ha KOTOPbIe CTaJl 00J1b-
1Ie MPEIIOXKECHMS, M TIOHXATh IICHY TOBAapPOB, Ybe MPEIIOXKEHHIE CTAJIO IIpe-
BoImaTh cripoc (§ 130). Takum mmyTeM MBI IPUIEM K COCTOSTHUIO OOIIIETO paB-
HOBecHUsl, MpU KOTOPOM IieHa (B) OyaeT HEMHOro OTJIMYHOM OT .

[Touty HUKOTIA HE BBIIOJHSETCS B IIOJTHOM Mepe HE TOJIBKO YITOMSHYTOE
yCJIOBHE; MOXHO JaXxe MPeAnoJIoXUTh TaKOH citydait, korna ToBap (B) moxer
UrpaTh poJib U 3aHUMaTh MeCTO HekoToporo apyroro tosapa (C) unu (D) u
MMPUBOIUTH K 3HAYNTETLHOMY MaleHHUIO IIEHBI TTocieaHero. UMeHHO 3TO MBI
BUIUM KaxXIblii AeHb. OQHAKO, €ClAM UCKIIOUUTh 3TOT OCOOBIN ciyyail u
IIPEATIONIOXKUTD, YTo ToBap (B) sBnseTcd ToBapoM sui generis’, WM Xe pac-
CMaTpUBaTh CPEeIY TOBAPOB, KOTOPHIE paHee OB Ha PRIHKE, TOJIBKO T€, C KO-
TOopbIMM y TOBapa (B) HET HUKaKOi 0c000it KOHKYPEHLIMHU, TO HETPYIHO MpU-
3HATh, YTO €CJIV 3TU TOBAPbl MHOTOYMCIEHHBI K1 UMEIOTCSI B OOJIBIIIOM KOJIYe-
CTBE, TO 1I€HA |1, BRITEKAIOIIAsl U3 KPUBBIX MTPOJAX U MOKYNoK (B), mocTpoeH-
HBIX TaK, KaK OMHUCAHO BBIIIC, OYIET B CYIIECTBEHHON CTEIeHM LICHOMU
OKOHYaTeJIbHOM. JIefiCTBUTEIbHO, B 3TOM cliydae yacthb (A), (C), (D)..., oTBie-
KaeMasi Ha CO3[IaHMe TIPeIJIOKEeHNUS STUX TOBapoB B 00MeH Ha (B), Oymer rmo3a-
MMCTBOBaHa y KaXI0TO U3 MHOTOYMCIIEHHBIX TOBAPOB 110 OUY€Hb MAJION YacTH-
11e U e1ie 6oJiee Majloil OTHOCUTEIBHO KOJIMYECTBA KaXKI0T0 U3 HUX; CIIeI0Ba-
TEJIbHO, OHA HE MOXET 3aMETHO M3MEHUTDH MCXOIHBIC IIPOIIOPILIMU €T0 OOMEHa
Ha BCE OCTaJIbHbBIE TOBAPHI.

* cBOe0Opa3HBIM, CBOETO pofa (IIpUM. TIepeB. )
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153. B 3aHuMato1iieii Hac rpo0dJeMe cieayeT o0paTuTh BHUMaHUE Ha 0CO-
OBl cTydaii, Ype3BbIYaiHO MPOCTOM U 3aCIY>KMBAIOILIMI 0COO0TO paccMOT-
peHUsT — 3TO cIydaid, Korjaa Bce AepxKaTeJ M HOBOTIO MOSIBJISIIOIIErocs Ha pbIH-
Ke ToBapa (0yIb OHU IepKaTeIsIMU TOJbKO €ro OJHOIO UJIY XK€ 1 CTapbIX TO-
BapoOB TOXE) MpeIjIaraioT 1o J000M IIeHe BCe KOJIMYECTBO 3TOI0 HOBOTO TO-
Bapa, WM COBOKYMHOE mMmewnieecs konuuectBo. Ocobast hopma Topra,
MPOMCXOASIIETro B 3TOM cydae, — 3TO Mpojaxka ¢ ayKLMoHa, MpeanoJjaras,
OIHAKO, BECh TOBap, IIpeajgaraeMbIM cpasy. Torma TeKyiasi IieHa orpenesisi-
eTCsl MAaTEMaTUYECKHM TTePeCeyeHUEM B TOUKE T, KDUBOM MOKYIIOK By B, ¢ mpsi-
Mot O, T¢,, mapasuleJbHOM OCU LIeH, UCXOIALLEN U3 TOYKU O, U PACIIOJIOXKEH-
HOM TakK, YToObl pacctosiHre OQ, ObLIO paBHO MMeloLIEMYCs KonnyecTBy (B).
WMeHHO 3Ta mapajiielib SIBJISETCS B TAKOM cilydae KpUBOM mpoaax. DTOT
CTOJIb ITPOCTOM CiTyvait BCTpeyaeTcs B 1€ACTBUTEIbHOCTY OYEHb YACTO B CHITY
TOTO, YTO OOBIYHO IIPOU3BOIUTEIIN CTABSIT Ha IMIPOIAXKY BCE KOJIMIECTBO CBO-
el MPOAYKIINU WX XKe OCTaBIISIOT ¥ ce0sl He3HAUNTENIbHYIO ee J4acTh. [1pu
ATUX YCJIOBUSIX KpUBasi TOKYITOK MpUOOpeTaeT 3aMmevyaTeIbHOe CBOMCTBO: OHa
CTaHOBMTCS KpuUGoil yeHsbl KaK QYHKIINMU OT BCETO MMEIOIIETOCs KOJIMIESCTBA,
MOCKOJIbKY OHa JaeT 1LIeHy ToBapa uyepe3 CBOM a0CLUCCHl KaK (YHKIIMUIO OT
BCEro MMEIOILErocsl KoJauuecTBa, MpeacTaBIeHHOTO OpAMHATAMMU.

154. BMecTo TOro 4ToObl MpeanoaraTb UCXOJHOE PABHOBECHE MEXITY TO-
Bapamiu (A), (C), (D)... g nocaenyoluero BeeneHus (B) u onpenenenus p,,
MBI MOTLJIM OBI TIPEAIIOIOXUTh ero MexXny ToBapaMu (A), (B), (D)..., BBoas
3areM (C) u onpenenss p,, Win xe Mexny Tosapamu (A), (B), (C)..., BBoasa
(D) u onpenensd py, u T.4. Clien0oBaTebHO, KaXXAbIi TOBAp MOXET paccMar-
pUBaTHCS KaK TOBApP, MEIOIINI CBOIO KPUBYIO ITOKYITOK, KOTOPas CTAHOBUT-
csl, KpOMe TOTO, KpUBOH 1IEHBI, €CITU JOTTYCTUTH MPETIOXKEeHNE pABHBIM BCe-
MYy MMEIOLIEMYCs KOJTUYECTBY M €CJIM TakKe, UCXOIsT U3 3aKOHa OOJIBIIMX
quces1, abCTparupoBaThCs OT YCIOBUS IIPOIIOPIIMOHATIBHOCTH CITPOCa 1 ITPeI-
JIOXXEHUs 70 1 TIoCJie BBeeHUS TaHHOTO ToBapa. O0IUM ypaBHEHUEM 3TOM
KPUBOI, paccMaTpuBaeMoil Kak KpvBasl MOKYIoK, oyner D = F(p); ob1um
YpaBHEHMEM TOM X€ caMOM KpMBOM, pacCMaTpUBAeMOM KaK KpUBasl LIEHBI,
oynet Q = F(p), unu

p=0(0),

€CJIM TIPEAIOJIaraTh ero pellieHHBIM OTHOCUTEJIBHO 1IeHbI. IMEHHO 3TO0 ypaB-
HeHue dopmynupyer arnpuopu KypHo B «Hccaedosanuu mamemamuueckux
npuryunos meopuu boeamcmea» (1838), HazbIBasi ero ypaBHEHUEM cnpoca Ui
cobima (débit). OHO MOXKET IIMPOKO UCITOTb30BAThHCS.

155. KpuBble Mpojax v MOKYMOK MOXKHO TakXKe CBSI3aTh C ypaBHEHUSIMU
oOMeHa cyieayoluM 00pa3oM.
ITycTtb (A) — CYETHBII TOBap, U MYCTh, C OMHONM CTOPOHBI, TaHBI TOBaPHI
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(A), (C), (D)..., oOMeHUMBaIOLIXECS WY TOTOBBIE K 0OMEHY MeXy cO00ii Mo
OTpeneeHHbIM lIeHaM 00111eTo paBHOBecusi pc =TT, pd = ... (C), (D)... B (A).
U nycTs, ¢ Apyroii cTopoHsbl, AaH ToBap (B), mosgBastomuiicss Ha peIHKe 1T
obmMeHa Ha ToBaphl (A), (C), (D)...

Teopetnuecku nosieineHue (B) morpe6oBaio 661 CHOBA YCTAaHOBJICHUS CH-
CTeMbI ypaBHeHU oOMeHa (§ 123) ¢ BBeneHMEM HOBOI HEU3BECTHOM p, U
ellle OTHOTO YpaBHEHUS

F(py, pe> pg---) =0

KOTOpOE€ — eCJIM 0003HAUUTh, KaK MbI yxke aenanu (§§ 127, 128), ¢ momolibio
byHkumu A, cyMMy NOJIOXUTENBHBIX y, WU Dy, 1 ¢ moMollbio GyHKUMU Q,
CYMMY OTPULIATENILHBIX ), B3SITBIX C IIOJIOXKUTEILHBIM 3HaKOM, Wwin Oy, — MOX-
HO MpeICTaBUTh B BUIIE

Ab(pbs pc’ pd) = Qb(pb’ pc’ pd)

Ho ecnu Mbl abcTparupyeMcst oT KojiebaHuUi 1LieH 1 00beMOB JIeiCTBU-
TeJILHOTO CIpOoca U MpeiIoXeHUsI, KOTOpPbIE YKe ONpeaeTUInCh, CUUTAs UX
KOHCTaHTaMU, TO JieBasl YaCTh JaHHOTO YpaBHEHUSI

Ay, TG P..),

sBsieTcs yobiBatouieil GyHKLMel OnHO NepeMEHHOM py,, KOTOPYI0 MOXHO
NPEJICTABUTh FEOMETPUIECKH C TIOMOLIBIO KPUBOIA MOKyMoK BB, (puc. 8),
a rpaBasl 4acTh

Q,(py, TL P...)

SIBJISIETCSI TTOCJIeI0OBATEIbHO BO3PACTAOIICH OT HyJISI M yObIBAIOLIEH 10 HYJIS
(B 6eckoHEYHOCTH) DYHKLMEN TOH Ke caMOii IEPEMEHHOM p,, KOTOPYIO MOX-
HO TIPEACTaBUTh C TTOMOIIbIO KpuBoit mpogax NP. [TepeceueHne aAByX Kpu-
Bbix ByB, 1 NP B B onpezenut, o MeHblieit Mepe pubIn3UTENIbHO, LIEHY
Py = M-

TakuM ke caMBIM 00pa30M MBI OyIeM CBSI3BIBATh KPUBHIC IICH C YpaBHE-
HUSIMU IIPOM3BOJICTBA.

156. Ipexne yeM 3aKOHYUTH, CAEIaeM UHTEPECHOE 3aMeyaHue 1Mo pac-
CMOTpeHHOMY Borpocy. Korma ToBapbl Ha ppIHKE UMEIOTCS B OOJIBIIIOM YKC-
JIe, TO KpYBasI PO KaXKIOro U3 HUX, TaKe €CJIM OHA U He CIMBAETCS IOJI-
HOCTBIO WJIY YaCTUYHO ¢ PSIMOii (MapasijieIHOM ocy abCLuMCC), TpeacTaBIs -
ollleil Bce MMeloleecss KOJNYECTBO, MPUOJIMKaeTCsI, KOHEYHO, K Hell 110
OOJIBIITMHCTBY II€H, OT CAaMbBIX HU3KHUX IO CaMbIX BBICOKHX; TIOJIyJ4aeTCs Tak,
YTO B CJIy4ae ¢ 0OOMEHOM HECKOJBbKHUX TOBAPOB MEXAY CO00I OOBIYHO HE ObI-
BaeT HECKOJIbKUX BO3MOXHBIX TEKYIIUX PABHOBECHBIX 1I€H, KaK 3TO UMEeT
MECTO Ipu 0OMeHe IBYX TOBApOB APYT Ha apyra (§ 68).
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Ypok 16

W3noxenne u onposepxenne yuernii A. Cvura u XK.-b. Cag
0 TPOHCXOMXKIEHHH MEHOBOH CTOHMOCTH

Copepxanue: 157. Tpu OCHOBHBIX pellieHUs TPOOJIEMbI TPOUCXOXIESHUSI MEHOBOM
croumocTH. 158. Yuenue A. CmuTta, wim yaeHue o mpyde. OHO OorpaHMYUBACTCS
3aABJICHUEM O TOM, YTO TOJIbKO TPYIl UMEET CTOMMOCTD; OHO COBCEM He OOBSICHSI-
€T, ToueMy TPyA MMEET CTOMMOCTD U, CJIeI0BaTEIbHO, OTKYIa OObIYHO OepeTcs
crouMocTh Belieit. 159, 160. Yuenue XK.-Bb. Cas, unu yuenue o nosesnocmu. Io-
JIE3HOCTh — HEOOXOAMMOE, HO He JOCTAaTOYHOE YCIOBHE CTOMMOCTH. 161. Yue-
HUe 0 pedkocmu. 162. YcioBre MaKCUMaIbHOTO yaoBiIeTBopeHus: [occeHa: Mak-
CHMYM TOJIE3HOCTH, K KOTOPOMY OHO OTHOCHUTCSI, HE SIBJISICTCSI YCIIOBHEM CBO-
6oaHOI KOHKypeHLuH. 163. YpaBHeHuss oOMeHa J>KeBOHCA: OHU IIPUMEHUMBI
JIMIIB K CJIy4dalo ¢ ABYyMsI OOMeHUBalOIUMUCS IuiiamMu. 164. Grenznutzen (mpe-
JIeJIbHbIE TTOJIE3HOCTH).

157. B HayKe eCTb TpU OCHOBHBIX pellIeHUSI TPOOIeMbl TPOUCXOXIAESHUS CTO-
nMocTu. IlepBoe — a10 pemrenne A. Cmuta, Pukapno, Mak-Kymmnoxa; ato
aHTIMICKOE pellieHre, OHO CBSI3bIBAET MPOUCXOXACHNE CTOUMOCTHU C mpy-
dom. DTO pellieHUe CIUIIKOM Y3KO, M OHO OTKa3bIBaeT B CTOMMOCTH BelllaM,
KOTOpBIEC €€ AeHCTBUTEIbHO NMEIT. Bropoe — 310 pemenne KoHmmibsaka
n XK.-b. Cas; 210 cKopee (ppaHIly3CcKoe pellleHUue, OHO CBSI3bIBA€T MPOKC-
XOXIEHNE CTOUMOCTH C noae3Hocmbro. OHO CIIMIIIKOM IIIMPOKO U MPUIAET CTO-
MMOCTbD BelllaM, KOTOPBIE B I€HICTBUTEILHOCTH €€ He MMetoT. HakoHelr, Tpe-
The, SBISIONICECS BEPHBEIM, — 3TO pelleHrMe Bypiaamaku m Moero oTia
O.-A. Banbpaca, oHO CBSI3BIBAET MPOUCXOXKIEHUE CTOUMOCTHU C pedKoCmbio.

158. B «borarctBe HaponoB» (KHura 1, ri1. V) A. CMUT chopmyaupoBa
CBOE YUYEHUE CJIEAYIONIUM 00pa3oM:

«JleficTBUTEIbHAS IIEHA BCSIKOTO IIPEIMETA, T.€. TO, YTO KaXKIBI ITPEAMET
JIEUCTBUTEIBHO CTOUT TOMY, KTO XOUET IIPHUOOPECTH €T0, €CTh TPYI 1 YCUITHS,
HYXXHBbIE U151 TIpPUOOpeTEeHMs 3TOT0 ToBapa. JleficTBUTeIbHAasi CTOMMOCTb BCSI-
KOTO IIpeaMeTa I 4eJI0BeKa, KOTOPBIM TPHUOOpEI ero U KOTOPBIM XOUeT IPo-
JATh €TO MM OOMEHSTh Ha KaKOM-JIM00 APYroil MpeaMeT, COCTOUT B TPYAC U
YCUIHUSX, OT KOTOPBIX OH MOXET U30aBUTh Ce0s1 U KOTOPbIE OH MOXET BO3JIO-
XKWUTB Ha Ipyrux moaeit. To, 4To moKymaeTcsl Ha IeHbIU WX IIPUOOPETaeTCs
B 0OMEH Ha ApyTHE IIPpeAMETHI, IPUOOpeTaeTCsI TPYIOM B TAKOM XKe Mepe, Kak
U MpeIMEThI, TPUOOpeTaeMble HALUM TPyIOM. B camoMm nene, 3T AeHbIU
WUJIM 3T TOBaphl cOeperaioT HaM 3TOT Tpya. OHU comepkaT CTOUMOCTD U3BeE-
CTHOTO KOJIMYECTBA TPya, KOTOPOe MBI 0OOMEHMBAaeM Ha TO, UTO, IT0 HaIlleMy
MPEIITOJIOKEHHIO, CONEPKUT B JAHHOE BPEMSI CTOMMOCTB TAKOT'O K€ KOJTNJe-
ctBa Tpyaa. Tpya ObL1 MepBOHAYabHOM LIEHOM, TepBOHAYAIbHOM MOKYTHOM
CyMMOi1, KOTOpas ObLIa yIulaueHa 3a Bce npeaMeThl. He Ha 30510TO Mk ce-
pebpo, a TOJBbKO Ha TPy ITepBOHAYaIbHO ObLIM MPHUOOPETEHBI BCE OOrarcTaa
MHpa; ¥ CTOUMOCTb MX JIJIs T€X, KTO BJIaleeT UMU M KTO XOUeT OOMEHSITh UX
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Ha Kakue-a1100 HOBbIE MPOAYKTHI, B TOUHOCTU PaBHA KOJIMYECTBY TPyaa, KO-
TOPOE OH MOXET KYIIUTh Ha HUX UJIU MOJYYUTh B CBOE PACIIOPSIKEHUE .

Kaxk mpaBuio, naHHas Teopust orpoBepraiach mioxo. OHa COCTOUT, IJ1aB-
HBIM 00pa3oM, B YTBEPXKIEHMH, YTO BCE UMEIOIIME CTOUMOCTh 1 OOMEHUBa0-
IIHecs BEIIN COCTOSIT U3 Tpyda B TOM WIM OpYyroil (hopMe; YTO TOJIBKO TPYI
COCTaBJISIET BCe 00IIIeCTBEHHOE 60TraTcTBO. B 0TBEeT Ha 3T0 A. CMUTY YKa3bIBa-
0T Ha BEIlIX, KOTOPbIE MMEIOT CTOMMOCTb M OOMEHUBAIOTCS, HO HE SIBJISIIOTCS
MMPOAYKTOM TPyAa, Ha MHBIE, HEXEJIN TPy, BN, KOTOPHIE BXOASIT B COCTaB
obuiectBeHHOro oorarctea. Ho nanHbIi otBeT cnad dwiocodcku. Tot daxr,
YTO TOJILKO TPy 00pa3yeT Bce 00IIECTBEHHOE OOraTCTBO UJIM XKE YTO TPYA 00-
pasyeT TOJIbKO OJHY €r0 pa3HOBUIHOCTh, HE UMEET 31eCh ULl HaC 3HAUYCHMUSI.
Kaxk B TOM, Tak 1 B APYrOM CTydae OCTaeTCs BOMIPOC: IOYeMy TPYI UMEET CTO-
MMOCTh M 0OMeHMBaeTcs1? BoT Bompoc, KOTOPhIi HAC 3aHMMAET U KOTOPBIH A.
CMuUT He cTaBWI M He petrall. Ho eciu Tpyn MMeeT CTOMMOCTh M1 OOMEHHMBAET-
Cs1, TO 3TO IIPOUCXOANT ITIOTOMY, UTO OH SIBJISIETCS OMHOBPEMEHHO ITOJIC3HBIM U
KOJIMYECTBEHHO OTPpaHUYEHHBIM, ITOTOMY UTO OH peaokK (§ 101). CToumocTb,
CJICIOBATEIbHO, UICT OT PEIKOCTH, M BCE BEILH, SIBJISTIONIAECS PEIKUMH, He3a-
BHCHMO OT TOTO, €CTh CPeIM HUX WUHbIE, HEXEN MPOMYKTHI TPyNa, WIK HET,
OyIyT MMETh CTOMMOCTb I OOMEHMBAThCS, KaK U Tpyd. TakuM oOpa3oM, Teo-
pHUsi, CBSI3BIBAIOIIAS ITPOUCXOXIECHNE CTOMMOCTH C TPYIOM, SIBJISIETCS HE
CTOJIbKO TEOPUET CIIUIITKOM y3KOI, CKOJIBKO TEOPUEN COBEPIIIEHHO MYCTOM, HEe
CTOJIbKO HETOYHBIM YTBEPKIEHMEM, CKOJIBKO YTBEPXKIEHUEM, HUYETro He 3Ha-
YaIuM.

Yro KacaeTcs BTOPOTo peleHus, To BOT Kak Beipaswi ero XK.-b. Coaii B
1. IT cBoero «KaTtexmusucar:

«[Togyemy 110JI€3HOCTD BEIIN IIPUBOIUT K TOMY, 4YTO 3Ta BEIllb UMEET CTO-
UMOCTB?

IToToMy UTO MOJIE3HOCTh, KOTOPOIl OHA 00JIa/IaeT, IeIaeT ee XKeJJaHHOM 1
TOJIKAET JIFOMICH Ha KePTBY paau BlaaeHMsI e10. JIronu HUJero He OTIAa0T, 9TO-
OBl UMETh HEUTO HEHYXHOE, HO OTIAI0T U3BECTHOE KOJMYECTBO Bellleil, KO-
TOPBIMU 00J1afaI0T (HAIIpUMepP, U3BECTHOE KOJUYECTBO MOHET), YTOOKI IO~
JIyYUTH Belllb, B KOTOPOIt HyxKHaloTcs. UMEHHO 3TO U MPpUIAST €if CTOMMOCTD».

3/ech eCTh MOIBITKA I0KA3aTebCTBA, HO, HAI0 TTPU3HATh, TOBOJBHO He-
ynayHas. «[Tojie3HOCTD Belly Jeiaet ee xkenaHHoi». EctectBeHHO. «OHa ToJI-
KaeT JIIoMIei Ha KePTBY paay BIaACHMS €i0». DTO 3aBUCHUT OT OOCTOSITEILCTB:
OHa TOJIKAeT UX Ha KEPTBY, TOJBKO €CJIM OHU HE MOTYT JIOCTATh €€ MHBIM 00-
pa3oM. «JI1oau HUYero He OTIalT, YTOObI UMETh HEUTO HEHYXKHOe». bes co-
MHeHUs. «Ho oTmaT n3BecTHOE KOJMYECTBO Bellleil, KOTOPBIMU 00J1a1aloT,
YTOOBI TIOJTyYUTh Belllb, B KOTOPOIl HyXnatoTcsi». [Ipy1 omHOM ycIOBUU: TIpU
TOM, YTO HE MOT'YT €€ MOJYyYUTh, HUYEro He OTIaB B3aMeH. TakuM o0pa3om,
ITOJIE3HOCTH HEAOCTATOYHO TSI CO3MAHMSI CTOMMOCTH: HEOOXOAMMO €1IIe, UTO-

* Amam Cmut. MccnenoBaHue o Ipupoie ¥ TpuarHax 6oratctBa Hapomos. Tom 1.
M.-JI., 1931, ctp. 36-37.
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ObI Mosie3Hasl Belllb He MMeJlach B HEOrpaHMYEHHOM KOJIMYEeCTBe, YTOObI OHA
ObLIa peaKoil. BTo CyxXIeHue moaTBepkaacTcs pakraMu. Bo3myx, KOTopbIM
MBI IBIIINAM, BeTep, HaAyBaloII1ii mapyca Kopabseit 1 Bpalamlnii MeJTbHU-
1bl, cBeT CoJiHIIa, OCBELIAIOIIMI HAC, U €ro TeIrio, MO3BOJISIIONIEE BhI3pe-
BaThb xJie0aM 1 (ppyKTaM, BoIa U MOJIydaeMblil U3 Hee IIPU HarpeBaHWUH T1ap,
MHOTHE OpYyrue CUjbl MpUPOIbI TOJE3HbI, Aaxe HeooxoauMbl. M omHako y
HUX HeT ctouMocTu. [Touemy? IToTomy, UTO OHM He OTpaHUYEHbI KOJHUYE-
CTBEHHO, TIOTOMY 4YTO KaXX/IbIil U3 HAC MOKET ITOJIYIUTh UX, €CJIM OHU €CTh B
HaJIM4YMU, CKOJBbKO YTOAHO, HUYETO He AaBasi B3aMeH, He TPUHOCSI HUKAKOM
JKEPTBBHI.

Kongunbsak un K.-b. Caii 06a HATOJKHYJIUCH Ha 3TO Bo3paxkeHue. Kax-
IBIA U3 HUX OTBETUJI HA HEero no-pasHomy. KOHIMIbIK BUIUT, UTO BO3AYX,
CBET, BoJa — BelllY OYEHb MOJIe3HbIe, U OH MbITAeTCSl HAC YOeAUTh, UYTO B JAeii-
CTBUTEJILHOCTA OHM HaM 4ero-To cTosT. Yero xe? Ycnnmii, HEOOXOIUMBIX,
YTOOBI «CXBaTUTh» UX. g KoHaunbska apixaHue, OTKpbIBaHUE TJ1a3, 1a0bl
SICHO BUJIETh, HAKJIOH, YTOOBI HAOpaTh BOALI U3 PEKU, — BCE ITU AEeHCTBUS
MPeACTaBIISIOT COOO0M XXePTBY, KOTOPOI MBI OIIJIAYMBaeM 3TH OJiara. DTOT AeT-
CKUM apryMeHT yIIOMUHAJCS Yallle, YeM MOXKHO ObLIO Obl MOAYMAaTh; OT 3TO-
ro, BIpo4eM, OH He CTAaHOBUTCS Jiyuliie. JleiicTBUTEIbHO, O4YEBUIHO, YTO €CIIU
HAa3bIBaTh BCE 3TU AEUCTBUS SKOHOMUYECKOM KEPTBOM, TO HAIO HAWTHU IpY-
roe CJI0BO JJ1s1 COOCTBEHHOCTU B COOCTBEHHOM CMBIC/IE CJIoBa, MO0, Koraa s
WY 32 MSICOM K MSICHUKY, 32 OACKA0M K IOPTHOMY, TO s TOXKE Jejalo yCUIne
WUTY IIPUHOILILY XXEPTBY, UTOOBI «B3SITh» 3TU IPEIMETHI, HO S Aeal0 CBEPX TOTO
OJIHO COBCEM 0CO00€E YCUIINE, COCTOSIIIEE B TOM, UTO 51 BRIHUMAlO U3 KapMaHa
OIpeJeIEeHHYI0 CyMMY JICHET B I0JIb3y TOProBlIa.

XK.-b. Caii mogouren K 3ToMy nHade. Ha ero B3rjisia, Bo3myxX, KOTOPBIM
MBI IBIIIMM, COJTHEUHBII CBET, BOJa MOJE3HbI U, CJIEIOBATEbHO, UMEIOT CTO-
UMOCTb. OHU Jaxe CTOJb MOJIE3HBI, CTOJIb HEOOXOAMMBbI, CTOJIb 00s13aTe)b-
HBI, YTO UMEIOT 3HAUUTEIbHYIO, OTPOMHYIO, 0€CKOHEYHYIO CTOMMOCTh. Y BOT
no4yeMy Mbl UMEEM UX JapoM. M bl He OTlJTauMBaeM UX, TaK KaK He CMOTJIY Obl
HUKOTJA 3aIlJIaTUTh 3a HUX UX LieHY. OO0bsICHEHUE N300peTaTe/IbHO; K COXa-
JICHU10, OBIBAIOT CIydyau, KOTJia BO3MYyX, CBET, BOJa OIJIAUMBAIOTCSI: HATIPU-
Mep, KOIJla OHU CTAHOBSITCS PEAKUMU.

160. MBI cMorIM HaiiTi 6e3 0COOOro TPyaa IBa XapaKTePHBIX Iaccaxa y
A. Cvmuta u XK.-b. Cas; HO Hamo cKa3aTh, YTO HA JieJie 3TU aBTOPHI JIUIITh
KOCHYJIMCh BOIIPOCA O MPOMCXOXACHUM MEHOBOM CTOMMOCTU 1 YTO HU TOT,
HU IPYToii He 3aMBIKAJIUCh B paMKaX YIIOMSHYTBIX HAMU OIrpaHUYEHHBIX Te-
opuii. HeckonbkuMu CTpoKaMu HUXe TeX, 4To MbI ipuBesu, XK.-b. Cait no-
OaBJIsIeT «OT» TEOPUHU MOJIE3HOCTU K TEOPUHU TPYIOBON CTOMMOCTH; a IIe-To,
KaxeTcsl, IPUCOCeIUHSIETCS K TeOpun penkocTr. YTo ke kacaercss A. Cmura,
TO, K CYaCThIO, OH MIPOTUBOPEUYUT caM cebe, JOIMycKas Hapsay ¢ TPYAOM U
3eMJII0 KaK UCTOYHMK OOIlecTBEeHHOro 6orarctBa. OcTaeTcsl TOJbKO OAUH
bactua, cienaBinii MOMBITKY CHCTEMAaTHU3MPOBaTh aHIJIUICKYIO TEOPUIO,
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MPU3HABIIWIA ee CAeACTBUS, IPOTMBOPEYaIle peaJTbHOCTU (haKTOB, U CTa-
PaBIIMIACS 3aCTaBUTh M APYTUX IIPU3HATH HX.

161. OcraeTrcs, HAKOHEII, TEOPHSI PEIKOCTH, IIPEKPACHO CPOPMYITMPOBAH-
Has bypnaMmaku B «DJieMeHTax eCTeCTBEHHOTO ITpaBa», B IUI. XI TpeTheil yac-
TH, CIETYIOIIMM 00pa3oM:

«OCHOBaHUSIMU COOCTBEHHOU 1 BHYTpeHHe! (intrinsvque) LeHbI SBsI-
JOTCSI TIPEXKIE BCEro CMOCOOHOCTh 00CTYXMBATh MOTPEOHOCTH, Yy10OCTBA U
YIOBOJIbCTBUS XXU3HU, KOTOPOI 00JIaJatoT BEIlU, OMHUM CJIIOBOM, UX HOA€3-
HOCMb; U UX pedKocmb.

41 roBopIO TIpeKIIe BCETO UX N0Ae3HOCMb, TION 3THUM s ITOoApa3yMeBalo He
TOJIBKO UX A€UCTBUTENILHYIO MOJE3HOCTh, HO U TTOJI€3HOCTb, KOTOpasl SIBJIsI-
€TCsI BCETO JIMIIb ITPOM3BOJbHON MJIM BHIMBIILIEHHOM, KaK Y IparoleHHbIX
KaMHe1; a 0TCI0a OOBITHO TOBOPSIT, YTO BElllb, HUKAK HE IIPUTOIHAS K IIPH-
MEHEHUIO, He UMeCeT HUKAKOM IICHBI.

Ho o1H0i1 TOJIBKO 0€3HOCTH, KAKOI OBl IeMICTBUTEILHOM OHA HU ObLa,
HEIOCTaTOYHO, YTOOBI IPUIATH BelllaM 1IeHY, HAaJo ellle IIPUHITHh BO BHUMA-
HUE UX pedkocmb, T.€. TPYIHOCTh, KOTOPYIO BCTpedaellb, YTOOBI ITOJYIUTh
9TU BelllM, U KOTOpasi IPUBOAUT K TOMY, UTO BCSIKUI UeJIOBEK HE MOXET CBO-
0OIHO MOJIYYUTH UX CKOJIBKO YTOIHO.

M60 naneko He Bceraa UMEIOLIAsICs B BELU MOTPEOHOCTh PEIIAET BOMPOC
0 ee LIeHe — OOBIYHO MbI BUJIUM, YTO cCaMble HEOOXOAMMBbIE IJIS YeJIOBeYeC-
KO XM3HHU BEIIY — 3TO BEIIIN, KOTOPHIE NEIIeBbI, KaK Boa IIJIsT OOIIIETO YITOT-
pebiieHusl.

OnHOM TOMBKO PENKOCTH TaKXKe HEAOCTAaTOYHO, YTOOBI NPUIATh BelllaM
LIeHY, HEOOXOIMMO, YTOOBI OHU OBLIH K TOMY K€ IIPUTOIHBI K KAKOMY-TO ITPH-
MEHEHMUIO.

ITockoJIbKYy UMEHHO 3/eCh MOAJMHHbIE OCHOBAaHUS LIEHBI Bellei, TO T
XK€ caMble 00CTOSATENILCTBA, KOMOMHHUPYEMBIC TIO-pPa3HOMY, TAKXKE ITOBBIIIIA-
10T €€ WJIY TTOHUXAIOT.

Ecnu Mona Ha Belllb MPOXOAUT WJIY XKe JTIOAU MaJio 00palllatoT Ha Hee BHU -
MaHMs, TO OHAa CTAHOBUTCS JEIIeBO, KaKOl ObI TOPOToii OHAa HU ObIjIa pa-
Hee. A eclii, HalPOTHUB, 00IepaCITPOCTPAHEHHAS Belllb, CTOSIIAs MajIo UK
HUYEro, CTAHOBUTCS HECKOJIBKO PEIKOIi, TO OHA Cpa3y Xe HauMHaeT IOoJIy-
YyaTh LIEHY ¥ IIOPOi1 Jaxke BeCbMa JOPOTyI0, KaK 3TO CIIydaeTcsl, HallpuMep, ¢
BOIOH B 3aCYIIUIMBBIX MECTaX WM XK€ B OTIPeAeICHHBIC TICPUOIBI, BO BpeMsI
ocajbl WJIM MOpPeTIaBaHus, U T.A.

OmgHUM CJTIOBOM, BCE OCOOBIE 00CTOSITEILCTBA, CONECTBYIOIINE TTOBHIIIIE-
HUIO LIEHBI Bellld, MOTYT OTHOCUTCS K peAKOCTU. TaKOBBI CIOKHOCTh pabo-
Thl, €€ TOHKOCTb, peryTalus padOTHUKA.

K Tomy ke cooOpaxkeHnI0 MOXXHO OTHECTU TO, YTO HA3bIBAIOT YeHOI Ha-
KAOHHOCMU VTN NPUBA3AHHOCMU, KOTIa KTO-TO OLIEHUBAET UMEIOLLYIOCS Y HETO
Belllb BhbIIIE LIEHbI, KOTOPYIO 32 Hee OOBIYHO JAIOT, 110 KaKoi-11nbo ocoboi
MIPUYKHE; HAlIpUMED, €CJIM OHa IIOMOIJIa €My CITaCTUCh OT OOJIBIIION OITaCHO-
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CTHU, €CJIM OHA HATIOMMHAET O KAKOM-TO 3HaMeHAaTeJIbHOM COOBITUH, €CJTA 3TO
3HaK ITOYECTH U T. I.»

TakoBa Teopus penkocTtu. B cepeanne npoiiioro Beka aboat KeHoBe3u
npenogasan ee B Heanone, a H.-B. Cenuop B Okcdopae no 1830 r. Ho B
MOJINTUIECKYIO 9KOHOMMIO €€ TT0-HACTOSIIEMY BBEJI MO OTEII, M3JIOXKUB €€
0CcOOBIM 00pa30M, pa3BepHYB Bce HEOOXOIMMbIE MOMEHTBI, B pabOTe, 03ar-
JaBJaeHHOM «O mpupoe 60raTcTBa U MPOUCXOXIEHUU cTouMocTi» (1831)",
TpyaHo ObLIO U3BJIEUb OOJBIIYIO TI0JIB3Y, YEM CHeJial OH B 3TOM paboTe, U3
BO3MOXHOCTE OOBIYHOM JIOTUKY U, YTOOBI UATH Jajiblile, HEOOXOAMMO ObLIO
HCIIOJIb30BaTh, KaK 51 1 cAeall, MpUeMbl MaTeMaTUIECKOI0 aHaJI13a.

162. Ho 51 He eAMHCTBEHHBII, KTO UCITOJIb30BaJl UX C TOM Xe 11eJ1bio. Jpy-
TUe aBTOPHI CAEJIaIu 3TO A0 MeHs: BHavasie HeMell [epmaH TeHpux TocceH B
pabote, onmyomKoBaHHOI B 1854 1. Mo HazBaHUeM «Entwicklung der Gesetze
des menschlichen Verkehrs, und der daraus flie ’enden Regeln for menschliches
Handeln» (Pa3Butue 3aKOHOB OOLLIECTBEHHOIO 0OMeHAa 1 BBITEKAIOLIUX OT-
CIOZIa IIPaBMJI OOIIIECTBEHHOM TOPTOBIIN), 3aTeM aHTJIMYaHH BribsiM-CTaH-
nu JIxxeBoHC B paboTe non HazBaHueM «Theory of Political Economy» (Teopust
MOJUTUYECKON 9KOHOMUU ), TIEPBOE U3JaHKUE KOTOPOil MmosiBuaoch B 1871 1.,
a Bropoe B 1879 . O0a, Toccen u JIxkeBOHC, IpUYEeM BTOPOM — HE 3HAS O
paboTax mepBoro, — MpeaCTaBUIIN yOBIBAIOIIYIO KPUBYIO ITOJIE3HOCTH VI TT0-
TPpeOHOCTH; U3 Hee OHU BbIBEJM MaTeMaTUYECKU: ONUH — YCJIOBUE MaKCH-
MyMa II0JIE3HOCTH, IPYTON — YpaBHEHUS OOMEHa.

Toccen U310KUIT CBOE YCIIOBUE B CIIEMYIOIINX BEIPAXKEHUSIX: HOCAe 00MeHa
dea mosapa 004%cHbl 6Y0ym pacnpeoesumscs mexcoy 08yMs 00MeHUBAUUMU-
CA AUUAMU MAKUM 00pa30M, 4mo0bl NOCAeOHULL NOAYHEeHHbLI AMOoM Kadicd020 mo-
8apa umen maKyio yxce CMouMocmb 0451 00H020 U OPY2020 0OMEHUBAIOW,e20Cs AUYA
(cTp. 85). UTOoOBI MEpeBECTU ITO MOJOXKEHUE B HALIU (DOPMYJIbI, 0003HAYUM
yepe3 (A) u (B) nBa ToBapa 1 uepe3 (1) u (2) 1ByX 0OMEHUBAIOIIMNXCS JIUII.
Iyctb r =¢,,(q), r = b,,(¢) GyayT ypaBHEHUAMU KPUBBIX MOJIE3HOCTH (A) 1
(B) mna muua (1), ar = ¢, 5(q), r = ¢}, 5(g) — COOTBETCTBYIOIMMY YPABHEHM-
amu 1 auna (2). Iyets g, Oyaet KonuyecTBoM (A), UMEIOIIMMCS y 1L
(1), g, xonuuectsoMm (B), nmerommmes y muna (2), a d, u d, — KonrmuecTBaMu
(A) u (B), mognexamumMmu ooMeHy. B aTux ycnosusix mojoxenue [occena ne-
penaercs ABYMsI ypaBHEHUSIMU

¢a,l(qa - da) = ¢a,2(da)’

by, 1(dy) = by 5(q, — dy),

KOTOpBIE ONPEACTSIOT d, U dy 111 ooMeHuBatowuxcs auu (1) u (2). OgHako
BIIOJIHE OYEBUHO, YTO MAKCUMYM TOJIE3HOCTH, MOJTYYeHHBII TaAKUM 00pa-

* CM., BuactHocTu: T11. I, cTp. 41; 1. XVI, ctp. 234; rn. XVIII, cTp. 279.
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30M, IBJISIETCS HE OTHOCUTEIBHBIM MAKCUMYMOM CBOOOIHOM KOHKYPEHILINH,
COBMECTUMBIM C TEM YCIOBHEM, UTO BCE OOMEHUBAIOIIMECS JTUIA CBOOOIHO
OTHAMyT M TOJyYaT (B3aMeH) KOJIMYeCTBa 0OOMX TOBAPOB B COOTBETCTBUU C
001l M NIEHTUYHOM MPOMOpLKEi, a aOCOMIOTHBIM MAKCUMYMOM, KOTOPBIi
COBCEM HE YUUTHIBAET YCIOBUE AMHCTBEHHOCTH LIEHEI ¥ paBEHCTBA JeCTBI-
TeJIbHBIX MPEIJIOKEHUS U CIIpOca 0 3TOH LieHe U KOTOPBIi, TAKMM 00pa3oM,
JIMKBUAAUPYET COOCTBEHHOCTD .

163. Yto kacaetcs JIxkeBoHCa, TO OH C(hOPMYJIMPOBA CBOU ypaBHEHUS
obMeHa cienytoimuM odpasoM: IIponopuyus obmena dgyx mosapog oydem 00-
PAMHOL OMHOULEHUIO KOHEeYHbIX CIeneHeil N0Ae3HOCMU KOAU1ecme Imux moea-
poe, nompebasembix nocie obmena (BTopoe usnanue, ctp. 103). Eciu (A) u
(B) — nBa ToBapa, (1) u (2) — nBa oOMeHUBAKOILUXCS TuLa, ¢, U Y, — OyK-
BeHHOe o0o3HayeHue GyHkuuu nosnesHoctu (A) u (B) mig muua (1), ¢, u
), — COOTBETCTBYIOLIEE 0003HAaYEHUE U1 JINLIA (2), @ — KOJIMYECTBO TOBapa
(A), umeromieecs y muua (1), b — koauuectBo ToBapa (B), uMeroleecs y nuia
(2), x u y — xonuyectBa (A) u (B), moanexariue ooMeHy, To ero ¢hopMyIun-
pOBKa, KaK OH 3TO C/eJiall caM, repeaaeTcsl IBOWHBIM ypaBHEHUEM

di(a—x) _y _  ¢ox

Wy x U(b-y)

KOTOpPOC€ B Halllell cucteMe 0003HaYeHU It IIPUMCET BUJ

¢a,1(4a _da) _ db _ ¢a,2(da)

¢b,1(db) d, ¢b,2(4b —-dy)

1 OyZIET CILy>KUTb IJIS1 onpenenenus d, u dy. lanHasa (popmyiia oTim4aeTcs ot
HallIMX B IBYX MYHKTaX. Bo-MIepBBIX, yeHs, IBIAIONIIMECS 0OPAaTHO MPOIIOpP-
LIMOHAJIBHBIMM OOMEHEHHBIM KOJIMYECTBAM TOBapa, 3aMEHEHBI #PONOPUUIMU
obmeHna, IPEICTABISTIOITUMUI COOOI IMIPSIMBIE OTHOIICHUS 3TUX KOJIMIECTB U
Bcerja JalIUMUCS IBYMS UX WieHaMU d, U d,,. Bo-BTOpBIX, MpobsieMa cuu-
TaeTcsl PelIeHHOM ¢ PACCMOTPEHMEM CIIy4asl C IBYMSI OOMEHUBAIOIIMMHUCS
JIMIIaMU. ABTOP OCTaBJISIET 3a COOOM TOJBKO BO3MOXKXHOCThH paccMaTpUBaTh
KaXxJI0ro U3 3TUX obMeHuBalowuxcsa aul (trading bodies) cocTtosiium U3
IPYIIbl UHAMBUOOB, HAIIpUMEP, Bcex oOMUTaTe el KOHTUHEHTA, BCEX IIPO-
MBILIJIEHHUKOB OJTHOM 1 TOM Xe KaTeropuu B JaHHOU cTpaHe (cTp. 95). Ho
OH caM IPU3HAET, YTO, BBIABUTAS ITOJOOHYIO TUIIOTE3Y, OH OCTABJISIET ITOYBY
PeaJIbHOCTHU U MIEPEXOAUT Ha MOYBY (PMKTUBHBIX cpenHux (fictitious means)
(ctp. 97). YTo Xe KkacaeTcsl Hac, TO, He XKeJlasl MTOKUIATh MOYBY pPealbHOCTH,

* Cwm. Etudes d’economie sociale. Théorie de la propriété, 4.
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MbI MOXEM CUMTaTh IipuemiieMoit opmyy JIXKeBoHCa TOJIBKO IJIsT OTpaHM-
YEeHHOTO CJIyJas, Tie IIPUCYTCTBYIOT JIUIINb ABa MHAnBKUAA. OcTaeTrcs, ClIeno-
BaTeJbHO, BBECTU OOLLIMIA CiTydyaid, B KOTOPOM IIPUCYTCTBYET HEKOTOPOE YU C-
JIO UHIUBUIOB /i1 OOMeHa CHavaja IByX TOBapoB OAWMH Ha IpYroii, 3aremM
HEKOTOPOTI0 YKcjia TOBApOB MexX 1y coboii. UMeHHO 3To 1 moMelal cede clie-
J1aTh JIXXeBOHC, OCTaBLIMCH B IJIEHY HEYAaUYHOM UIeU B3SITh B KAU€CTBE HEU3-
BECTHBIX 3a1a4M OOMEHEHHbIe KOJIMYECTBA BMECTO LIEH.

164. B To camoe Bpemst, koraa JIXXeBOHC BIIEpBbIe OIyOIMKOBaJ CBOIO «Te-
OpMIO MOAUTUYECKOI d3KoHOMUM» (1871-1872), mpodeccop BeHckoro yHu-
Bepcurera Kapin Menrep Boimyctun «Grundsatze der Volkswirtschaftslehre»
(OcHOBaHUS MOMUTUYECKON SKOHOMUM), SIBISIOLIYIOCS TPEeThel paboToi,
MIpEeaIISCTBYIONIEH MOeli, B KOTOpPOIi OCHOBBI HOBOII TeOpuM oOMeHa ObLIU
3aJI0KEHbI He3aBUCUMbIM M OpUTMHAIbHBIM 00pa3oM. Kak u mbl, Kapin MeH-
rep CTPOUT TEOPUIO TTOJIE3HOCTU, DOPMYIUPYS 3aKOH YOBIBAaHUS IOTPEOHOC-
TH C POCTOM ITOTPEOISIEMOTO KOJMYECTBA IJIST BBIBEACHUS M3 HETO TCOPUM
obmMeHa. OH cieayeT 1eIyKTUBHOMY METO/1y, HO OTKa3bIBaeTCsl MPpU3HATh, UTO
cleayeT MaTeMaTUIEeCKOMY METOY, XOTsI OH ITOJIb3YeTCs €CIU U He GYyHKIIM -
SIMW WJIN KPUBBIMU, TO, IO KpaiftHeit Mepe, aprupMeTHICCKUMI TaOIUIIaMH
JUIST BBIpaXKEHU S JIMOO MOJIE3HOCTHU,, JIMOO MOTPEOHOCTH. DTO 0OCTOSITEIBCTBO
3arpelnaeT MHe KPUTUKOBATh €ro TEOPUIO B HECKOJIBKMX CTPOKaX, KaK B OT-
HomeHnu TocceHna u JIxxeBoHca. CKaxy TOJIBKO, YTO OH 1 €T0 TIOCIeIOBaTe -
J1, Kak I.T. Buzep u bem-baBepk, kKak MHe NpeAcTaBisIeTCs, JIULIAIOT ce0s
LICHHOTO U J1a’ke HEOOXOIMMOTO0 pecypca, OTKa3bIBasCh IIPSIMO M OTKPOBEH-
HO HMCIIOJIB30BaTh METO/ M SI3BIK MATEMATUKH B MCCIICTOBAHNH I10 TIPEUMY-
1LIECTBY MaTeMaTtudyeckoro rnpeamera. OnHako s 100aBJ0, YTO, IPUMEHSIS
HECOBEpPILIEHHBIE METOM 1 S3BIK, OHM BeChbMa OJIM3KO MOMOILIN K PEIIEHUIO
3amgagan oomMeHa. To, 9TO 0YEBHIHO, TaK 3TO TO, YTO UM YIAJIOCh, TIO MEHBIIICH
Mepe, TIPUBJIeYb BHUMaHNEe SKOHOMUCTOB K TEOPUU PEAKOCTH, VTN, KaK OHU
roBopT, Grenznutzen (IpeaenbHOM MoJe3HOCTH). [lepen 3Toit Teopueii oT-
KpEIBaeTCS CeTOMHS B HayKe camoe OiecTsee Oymyimiee. 51 BEIBemy U3 Hee:
1) Teopuio OIHOBPEMEHHOI'O OMpeAeIeHHUS 1IeH MPOAYKTOB U 1LIeH 3eMeJib-
HBIX, JUYHBIX U IBMXKMMBIX JOXOMIOB, 2) TEOPUIO ONPeaeIeHUS HOPMbI YHC-
TOTO IOXOHa M 3aTeM IICH 3eMEIbHBIX, JUIHBIX 1 IBIDKMMBIX KaIlUTaJIOB, 1
3) TeopuIo omnpeaeaeHus LieH B IeHbrax; Bce 3TO aOCTpaKTHbIE TEOPUM, HO,
B3aMMHO IOIJIolIas Apyr Apyra, OHU IIPpUBEAYT HaC — MyTeM METOJNYECKOI0o
CUHTE3a — B CAMYIO 'YLy PEATbHOCTH .

* Jlymato, 4ToObl U30€XaTh BCAKUX HETOPa3yMEHUM, 51 TOJKEH TTOBTOPUTh, YTO
TPU MOCIETHUX HOMEPA 3TOTO YPOKa ObITN 100aBIEHBI KO BTOPOMY U3NAHUIO KHUTH,
U €CJIM B IIepBOM M3gaHuu 1874 I. 1 He IMTUPOBAJ YIIOMSIHYThIE 31€Ch PaOOTHI, MO~
SIBUBLIKECS PaHbIlle MOEH, TO TOJILKO MOTOMY, YTO COBEPIIEHHO He 3HaJl 00 UX Cyllle-
CTBOBaHWU.
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