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1. Tema camocToaTebHOI padoTbI:
«ITppMeHeHHe TPOH3BOACTBEHHOM (DYHKINH 171 MOCTPOCHHS MOJICITH (HPMBI»

3ananune:
B pabote Heobxoaumo JaTh onpeaeneHHe NOHATHIO MPOH3BOACTBeHHOH (yHKunN. Pac-
CMOTPETE CBOHCTBA MPOM3BOACTBEHHOH (yHKUMM. PaccMOTPETh NMPUMEHEHHE MPOM3-
BO/JICTBEHHLIX (DYHKLUIT K 33/1a4€ [OCTPOSHUS MOJIENH (PUPMBL.

PexoMeHnayeMblii N/1aH BBINOJIHEHHS padoThl:
1. OcnoBnble onpeaenenns. CBOHCTBA MPOH3BOACTBEHHBIX (DYHKIHIA,
2. KonetpyupoBanue npoH3BOACTBEHHBIX (PYHKITHIL.
3. lunaMuyecKkas MO/Ienb OJHOCEKTOPHOH IKOHOMHKH.
4. Ilpumepe! POH3BOICTBEHHBIX (DYHKLIHIA.

dopma oTHeTa:
Ompoc. Pedepar.

lean paborbi:
CaMocTOATENBHOE H3YUCHHE TEOPHH MTPOH3BOACTBEHHBIX (YHKIIMH U HX TIpHMEHe-
HUHL.

Vka3zanus K BpinoaHeHHw0. PaccMoTpyM OCHOBHBIE ONpe/ielIeHHs U TeOpeMbl 1A
MPOH3BOACTBEHHBIX (PYHKIIMIA

Onpenenenne 1. [Iyers: ¥ = 0— Banossiii npoaykr (BII), K = 0— ocHOBHEIE (hOH-
ael (OD), L =0-Tpyaoeeie pecypenl (TP). Toraa gyukumus F(K, L) =0, onpeaengionias
sapucumMocTes BIT or Od u TP, T.e.

Y=F(K.L),

HaszblBaeTCH HPoH3BOACTBeHHONH pyHkuMei (I1d), a aprymenTsl K H L — (hakTopamu
npoussoactea (OII).

Onpepenenne 2. Ecnu g A >0 By >0 HMEET MECTO CBOHCTBO
F(AK,ALYy=AF(K,L),

to [1d F(K, L) nazeiBaercs ognopoauoi [1d (OI1dD) co crenensio 0qHOPOIHOCTH ¥ .
Ecin y =1, 1o Olld F(K, L) nazsiBaercs nuHelno-oauopoanoi Id (JI-0 I1d).

Teopema 1. (Teopema Diinepa). Ecinn F(K, L) asnserca OID co crenensio oj1Ho-
POAHOCTH ¥, TO HMEET MECTO CBOHCTBO

o _OF(K.L) . OF(K.L)
A(K.L) x Kt—Q L (1)
Onpegenenne 3. [10 F(K, L) naspiBaeTca Heoknaccuieckol [1M (HKIID), ecan

Ind K =0 W L =0 oHa YIOBICTBOPACT YCIOBHAM:



1%y =50, =——=>0
oK oL
-2 e -
2 F *F
20y ¢ 5 <0, ¢ — <0
oK oL 2)
. e
3% lim L m LR
K0 0K L0 OL
oF aF
4" lim <= =0, lim = =0.
P lm ok~ dm

Onpenenenne 4. [Iycts 40, 0<a <1, 0< <1, a+f=1.
Torna [1d euna
F(K,Ly=AK“LF
nasbiBaercs 11 Kobba—/lyrmaca (ITd K.—J1.).
Ipumep 1. [lokazars, yro [1P K. -], asnsercs JI-O HKIID.

Teopema 2. Ilyets F (K, L), i =1, N, ssasores O co crenensMm 0 HOPOIHOCTH
y;. Torna I

J\"
F(K,L)=[]F(K.L)

i=1

apaarTes OID co crenenbld 0IHOPOIHOCTH
N

=27
i=1

OcHOBHBIE JKOHOMHKO—MATEMATHYECKHE MAPAMETPLI
Onpenenenne 5. Cpeaneil npouzgoaurensHocteto Tpyaa (CIIT) HazeiBaeTcs Be-
THYHHA
y=F(K.L)/L,
T.€. y— 9TO KOJIHYECTBO BalOBOTO NMPOAYKTA, NPHXOIAIIErocs Ha eauHuiy TP,
Onpeaenenne 6. Cpeaneii ponnootaaueii (CD) nazpiBaeTcs BeaHUUHA
z=F(K,L)/K,

T.€. z— 3TO KOJHYECTBO BATOBOIO NMPOJAYKTA, MPHXOAALIErocs Ha eaununiy Od,
Onpenenenne 7. DonposoopyxenHocTeio Tpyaa (POT) HazsiBaeTcs BeIHUHHA
k=K/L,

T.€. k— 310 Konudecteo OM, npuxoaameecs Ha eauuuy TP,

Onpenenenne 8. [IpenensHoil nponzeoaurensHocTsio Tpyaa (IITIT) uau Hopmoi
npubeuin ¢ TP (HITTP) naseisaetcs BenmyuHa

v=aF(K, L)/ oL ,

T.€. v— 310 npupoct BIL, npuxoasiumiics Ha exuauny npupocra TP.

Onpenenenne 9. [IpenensHoit pouaooraaueii (IPO) nan HopMmoi npuOLLIK C
O® (HITO®M) Ha3biBaeTCs BEHUHHA

r=2aF(K,L)/ oK , (3)



T.e. r— 310 npupocT BIl, npuxonammuiica Ha eaunny Od.
[Tycre npu 3anannom K npupoct TP, pasueiit AL, BeizeiBaeT npupoct BII, pas-
Hblil AF . Toraa, cornacho (2), v=AF/AL. Ilycrs npu 3ananHoM L npupoct OD,
paBHBIi AK , BeI3bIBaCT npupoct BII, pasueiii AF . Toraa, cornacuo (12), r= AF/AK .
Taxum odpa3oM, IKOHOMHUYECKHIT CMBICII IAPAMETPOB v U r OYEBHJIEH.
Mpumep 2. Qs [1b K.~J1. vaiiti y,z,v,r. [lokazars, 4to 11 Hee HMEIOT MECTO
CBOIICTBA
vy, r<z, (4)
Re.npeneﬂbﬂannpOMSBORHTcJLHocTthyﬂaLlnpcnenhﬁaﬂ(anﬂOUTﬂaqaﬂﬂaTkD
K.~ /1. MeHblIEe COOTBETCTBEHHO IS CpeHE NPON3BOANTEILHOCTH TPY/1a U Cpe/IHei
(hoHmOOTIAYH.
OueBH/IHO, UTO
}’K=£K, }’L=EL, (5)
oK oL
SRJISAIOTCS COOTBETCTBEHHO 0X0aamu, nonydenusiMu ¢ OM u TP, Torga g JI-0 T1d,
cornacHo (3), (5), cnenyer, 4To
FIK,Ly=Yy +Y,.
Taxum obpazom, Teopema itnepa g J1-0 [1D naet npencrasnenue BII B Buge cym-
MBI Y H Y.
Onpeaenenne 10. Kodddupentom anactuanoctu no dounam (KOP) nazeipaet-
csl BeTHYHHA
o oF(K.L) K
ok F(K.L)
T.€. @— 9TO NpOUeHTHBIH npupocT BII, npuxongmmiics Ha 0IMH NPOLEHT NPHPOCTA
Od.
Onpeneaenne 11. KoadhuineHToM 21aCTHHHOCTH 110 TPYIAOBEIM pecypcam
(K3TP) Ha3biBaeTcs BeIMUHHA

L)

OF(K,L) L
P~ Tk
T.€. f— 310 npoueHTHsli npupoct BIL npuxopsuuiics Ha ouH npouenT npupocra TP,
CripapeUIHBOCTS CIEIYOMIUX JBYX (POPMYII OUEBH/IHA
a=rlz, fi=vly.
Mpumep 3. Tlokazars, uto napamerpst a 1 F [1D K.—J1. apnsiores koadduumen-
TaMH ACTHYHOCTH COOTBETCTBEHHO 110 (JOHIAM H TPYA0BBIM pecypcam.
Teopema 3. [lycre F(K, L) asnsitores JI—=O 11D co crenenbo 0HOPOAHOCTH ¥ .
Torna uMeer MecTo CBOHCTBO
g+ fF=y.
Onpeaenenne 12. [lyere F(K, L) — OIID co crenenso ogHopoauoct . Toraa
COOTHOIIEHHIO F(AK,AL)=A"F(K,L) 3KBHBAJIIEHTHO COOTHOLICHHE
y=0U""f k),
rae y=Y/L, k=K/L — COOTBETCTBEHHO CPe/IHAA IPOU3BOIUTENILHOCTD TPYAa H (hoH-
AOBOOPYKEHHOCTE Tpyaa (eM. (3), (4)),a f(k)=0 ans k=0 uMeer BUj



Sk)y=F(k]1).
OueBuHO, 4TO Heoknaccuveckue venorusd (eM. (4)) nns f(k) uMmeroT BUI (31eck M J1a-
jee IWTPHXH, KaK MpaBble BEpXHHE HHIEKCHI, 03HA4YaOT IPOM3BOHBIE COOTBETCTBYHO-
LIETO TOPAJIKA 110 k)
1%) f(k) > 0
2%) [k <o
3%) Tim (k) = ox;

k=i

4% fim k) =0,

k-
Teopema 4. Eciu F(K, L)— OIId co crenetso o JHOPOJIHOCTH ¥, TO F(K,L) W
J(k) CBA3AHEI COOTHOMICHHAMH
F(K,L)=L"f(k).
Teopema 5. JxoHOMHKO—MaTEeMaTHYECKHE TAPAMETPHI z. v, r, &, # 1na OID
onpeaensiores (hopmMyIaMmH
z= (UK f(k),
o=y fk) = k)],
r=1" k),
a=kLf'(k)/ FR)),
B=y—kLr'k) f(K)].
Teopema 6. Ecnu F(K,L)— JI-O II®, to r aenserca yOwIBalome, a v— Bo3pac-
TaroueH QyHKUHeH (OHI0BOOPYKEHHOCTH £ .
TEﬂpEMR 'L EC_TIH XOTH 6L[ OJIHH H3 KO.’ﬂl‘]’][I}HILHEHTUB AMACTHYHOCTH & ﬂHﬁG ﬁ HE
3aBUCHT OT hoHA0R0OpYIKEHHOCTH K, TO JI-O I1d genaerca I1d Kobda—dyrnaca.

IACTHYHOCTH 3aMeHbI (PaKTOpoOB
[Tycts paktop K momyumnn npupaiienie AK . CTaBUTCA BOMPOC: HA KAKYHO BEITH-
YHHY AL JOIKEH YMEHBIHTLCA (GakTop L, 4ToObl BEIHYHHA BATOBOTO MPOJYKTA HE
u3menuack. Cripape B ¥ 00paTHeI Bonpoc. Takum o0pazoM, OCHOBHOE COOTHOILIIE-
HUE VIS PEIIEHHS NTOCTABISHHOTO BOMPOCA 3aMEHBI OJTHOTO (DAKTOPA NMPOH3BO/ICTBA
APYTHM HMEET BH/]L

ﬁY=&F(K,L}=£$K+£ﬂL=U,
AK AL

B npenene nomyyaem
R K, L F(K, L
OFEL) g R gy .
oK ol
Onpenenenne 13. Ipenensrsie HOPMBI 3aMEHBI TPY/IOBBIX PECYPCOB OCHOBHBIMH
(hoHmaMu S, ¥ OCHOBHBIX (DOHJIOB TPYJIOBBIMH pecypcamMu S,

OIpec/IaTCH Kak

K el

S:——_ = —_——
E=an Tt dk

H BBIpaxkaroTca hopMynamu



_OF(K.L)/eL _v o _@F(K.L)/oK _r
K=ark,Lyiek v " aR(K,Ly/eL v
IMpumep 4. Tlokazate, uto ana [P K.—/1. npenensHeie HOPMBI 3aMEHBI HMEKOT

BHI

SK=£k, SL=E‘11
o gk
TED]]EMEI 8. HPUH'SBBI[EHHB Nnpefe/ibHBIX HOPM 3aMEHBI PABHO SIIHHHLES, T.C.
'S‘K SL = ] .

Teopema 9. Ecnu [1d senserca OID co crenenbo 0JHOPOJIHOCTH §, TO HMEKOT

MeCTO OpMYIIBI
Sy =7 f.I(r’f) —k, S, =— S (r’f). '
1K) Hk)—kf'(k)

Onpeaenenne 14. DnacTH4HOCTRIO 3aMEHBl oy (akTopa L (akTtopoM K Ha3bl-
BAETCS MNPOLEHTHOE H3MeHeHHe (akTopa K, BbI3BIBAIONIEE H3MEHEHHE MPEIe/bHOH
HOPMBI 3aMEHbI S Ha OJJUH MPOLEHT. IACTHYHOCThIO 3aMeHbl o, (haktopa K daxro-
poM [ Ha3blBaeTCA MPOLEHTHOE M3MeHeHHe (akTopa L, BEI3BIBAIOLICE H3MEHEHHE
IIpeeIBHON HOPMEBI 3aMEHBI §; Ha OIHH MPOLEHT.

CornacHo onpeaeneHHio

o _[dsx k)
Sl dk s )

_ |
(s kY (s k!
L dk S, k'S, )

Teopema 10. [na OII® co cTeneHbO OOHOPOAHOCTH ¥ MMEET MECTO CBOIHCTBO
oy =0, = o, KoTopas onpeaengercs GopMyIoii
_ SOy S (k) — k(K] _
K[ = DU = SR (K]
Ipumep 5. INokasats, yro aus [1O K-J1. o=1.
Teopema 11. Ins Toro, yroOsl HOpMa 3aMeHsl Sy mudo §; JI-O [1®D He 3aBucena

0T (POHIOBOOPYKEHHOCTH k , HEOOXOIHMMO M IOCTATOYHO, YTOORI OHA OBLIA THHEITHOII,
T.€.

F(K,L)= AK +BL, f(k)=Ak +B.

Cayuaii npon3BoJILHOI0 YHCAa (PAKTOPOB NPOH3BOCTBA
Ecau x, 20, i =1;n, sBasioTCs (aKTOPAMH NPOM3BOCTBA, TO (QYHKIIMA
F(x),%3,...,x,) = 0, OTIpee/AI0IIaA BAJIOBBIH IPOIYKT ¥ 4epes (pakTopsl MPOH3BOJICTRA,
T.C.
Y=Flx,xa,.,x,),
Ha3bIBACTCA MPON3BOACTBeHHOH (ynKkunei (11D).
Onpenenenne 15, Ecnu 11a A >0 W p >0 UMEST MECTO CBOHCTBO

F{}‘I].;{.XE,,....,!IX") :JlrF(_Tl,xl,“.,I”),



To [I® F(x,x5,...x,) HazbiBaeTca ogHopoaHoi [1d (OI1D) co cTreneHb0 OAHOPOAHO-

¢t y. Ecin p =1, To OII® nassiBaetcs nuneiino—oanopoanoii ITD (JI-0 I1d).
Teopema 12. (Teopema Diinepa). Ecau F(x, x,,....x,) aagerca OIID co crene-

HBIO OJIHOPOJHOCTH 7, TO HMEET MECTO CBOHCTBO

2 oF

=y, e

Onpenenenne 16. TP F(x, x,.....x,) HA3LIBACTCH HEOKIACCHUECKOi 1D

Y P20 ,) =

(6)

(HKIID), ecnu st x; 20, i =1;n, OHA VIOBJIETBOPSAET YCIIOBHAM

1%y > 0;
E-‘.Tl:
2
2[]] é tr[l‘] i ca k) {f};
ox;”
3% lim oF ( r1,x3,...?-rn)=rﬂ_:
x; =0 "-'"YI
OF (xq,%5,...,X,)
4%) fim T o,
X;—¥e Xy

Onpeaenenne 17, [TycTh KOHCTAHTBI A, ¢, | = l;n, TaKHE, 9TO
i
A>0; O<a; <l Doy =1.
i=1
Torpa I1® Buna
F(xy, Xg5e %) = A0 305%7  x,
naswigaerces [1d Kobba—/lyrnaca (Id K.-/1.).
Onpenenenne 18, Cpeaneil npou3BOAHTENBHOCTEIO (PAKTOPA x; HA3LIBAETCH Be-

JTHYHHA
v, = Fla,x....,x,) il
X;
T.€. y;— 3T0 KOJHYECTBO BATOBOTO MPOAYKTA, MPHXOAAUIErOca Ha eIMHUIY (pakTopa ;.
Onpenenenne 19. PoHI0BOOPYKEHHOCTBIO (AKTOPa x; OTHOCHTENBLHO (hakTOpa

X; HA3ZLIBACTCH BCIIHYHHA
i

T.€. r;;— 9TO KOIH4ecTBO haKTopa x;, IPUXOIAIIETOCs Ha eAHHHITY (hakTopa x; .

Onpeneaenne 20. [penensHoil NPOM3BOAHTENBHOCTBIO (GAKTOPA x, WM HOPMOI
npuOBLTH ¢ (hakTopa x, Ha3bIBaeTCA BeIHYHHA

OF(x),%7,.,0,)
vy =—,
o

T.€. v;— 310 npupoct BI1, npuxoasumiics Ha eauuuLy npupocrta gakropa x,.

OueBHIHO, 9TO



R (X X000 0,)
il G L0 AL 7

i

¥, =

I

oy

ABJIIETCA JOX0/10M, MOJIY4YeHHBIM 3a cuer (paktopa x;. Toraga nns JI-O [1®, cornacuo
(6),
.I""(.ﬁ . IE ryd "} E y

T.e. A JI-0 [1dP Teopema Ditnepa naet npeacrapaenne Bl B Bune cymmsl ¥, .
Onpepenenne 21, KoadduimenToM 21acTHIHOCTH N0 (DAKTOPY x; HA3BIBASTCH

BCIIHYHWHA
COF(x X X,) X;

i k]
i | -
O F 1B TR SN

T.€. @;— 3TO NPOUEHTHBIH mpupocT BII, npuxoasuMiica Ha 0auH NPOLEHT NPHPOCTa
thaxkTopa x;.

Teopema 13. [lycte Fix,x,,....x,) asigercsa OLID co cTeneHbrd 0JHOPOJIHOCTH ¥ .
Torja uMeeT MECTO CBOHCTBO

I
Za’J. = :}J’
i=l1
Teopema 14, [lycth
X X X X x
F(_ll_zp-"-_e L] il 'Hsij =
X X Xy X Ay

= fkpinka oo kil kg gk 1) = £;0)

Torna
Fix), %0, =37 £
Vi = .'\:;y_l_-“;(")s
X" -1 _ 5],(}
[r £:() Ek“ *;,
U =_¥-'v_l afr
PN kg,
A
a‘ —}" J:z#r J’J ak I’*{}
é‘f{} 1

o ;
I~ ok ; 70
Omnpenenenne 22. [IpeensHoii HopMoii 3aMeHbl S, ; dakTopa x; GakTopoM x,

HA3BIBACTCH BEJIHYHHA
dx;
Sr.,' =—— »
d

KoTopas onpenenserca popmynoi

OF (x), %3,y %, ) ;0

S AR (xy, Xy, ) B, U

Teopema 15. [lpenenshas HopMa 3aMEHBI HMEET NPE/ICTABICHHE

10



)k,
S o
) = ko=
wi O = 2k o

mEp

Teopema 23. [Iponsseienue npeaenbHbIX HOPM 3aMEHBI S; ; U S;; PABHO CAMHH-

S

i f

e, T.e.

Sajsje =1.

JonoiHHTeIbHbIE CHIPABOYHLIE CBEICHHS 110 TeMe:
JTurepatypa [1-12], KoHcnekT nexuMii, camMoctoaTenbHblii HaTepier-nonck.

2. Tema caMoCTOATENLHOI padoThl:
«Mexorpacneroii 0ananc. Mopens JleonThesar

3ajnanue:
B pabote HeoOX0aMMO H3TOKHTE CYIIIHOCTE METO/1Aa MEKOTpPAac/IeBOro dananca B 3a71a
4ax IUIAHHPOBAHHA SKOHOMHKH.

PexoMenayembli nJiaH BbINMOJHEHHA padoThl:

1. CratHueckas Mojaels JleoHTheBA.
2. AHaIH3 NPOAYKTHBHOCTH Mo1eH JleoHTheBA.
3. Yyer orpaHH4eHUil HAa TPYIOBbIE PECYPCHI.
4. Mojiens MesIyHaApOIHOH TOProBIIH,

Mopma oTyera:
Omnpoc. Pedepar.

leab padors::
CamocTodTensHOe H3Y4EHHE METO/1a MEKOTpaciIeBoro dananca.

¥Ykazanusi K BeInoanennio. B mvonenn JleonTheBa npuHHMaeTcs creayonias
Haeanusauus. Bes SkOHOMHKA COCTOMT M3 # OTpacieil, Kaxas H3 KOTOPLIX NPOH3BO-
OUT CBOH BHI MPOAYKIHH. [IpoayKiHa cuHTaeTesa J0CTaTOYHO OAHOPOIHOH (HanpHuMep,
EKTPOIHEPIHs, YI0lb, YePHAS METALIYPIHa W T.1.), 4T00Obl €€ BBIIYCK MOMKHO ObLIO
OLICHHTBL B HATYPAIbHOH (hopMe (KOJIHYECTBO KHIIOBATT-4ACOB JICKTPOIHEPIHH, TOHH
YI7iA, TOHH YyTYHa M CTAJIH W T.[.) HIH B JeHexkHoH popme. B mepsom ciyuae ropopar
0 HaTypaibHOM OanaHce, BO BTOPOM — O CTOHMOCTHOM.

[TycTe MBI MOABOIHM HTOTH paboThl, cKaeM, 3a 1o, [lycTs v; 910 0DIIHil 00BEM
NPOAYKIIMH (BaNOBBIH BBITYCK) i -i oTpaciau. Kyna on nesanca?

YHacTts 3TO#H MPOAYKIIHH, paBHadA ¢;, MOILTA Ha ﬂ(}TpﬁﬁﬂﬁHHE B HEMPOH3IBOJCTBCH-
Hoii chepe. Kpome Toro, npoaykius i -if oTpaciau notpednanack H IpYTrHMH OTpaciis-
MH. OBo3HauuM uepes a; 00BEM NPOAYKIMH { -H 0Tpaciu noTpedaénHol j-i oTpac-

neto. Torna 3T JaHHBIE MOMKHO CBECTH B CIIEIYHOUIYHD TaGJIHH}"Z

11



oT1- BA/IOBbIH | TIOTPEO- noTpedIeHHE B IPYTHX OTPACIIAX
paci, | BPIIYCK JIeHHE
| v, l a a2 a3 iy
2 Vs € s ay; 33 dy,
n Vy Cy a1 2 a3 e Ay

O‘-]EBH,.ELHU.. HTO UHMEET MECTO clieyHolee COOTHOIIEHHE:
i

v‘-=r:‘r-+Zar-!-, i=1ln, (1)
=
KOTOpOE Ha3pIBACTCA YpaBHeHHEM DaslaHca.

Benmunnbl a; = ay v; NPEACTABIAOT co00ii 00BEM NPOAYKIMHM i -H OTpACIH, He-
00X0IMMBIH 1A IPOU3BOACTBA CAHHHIIB NPOAYKIHH [ -il oTpacni. OHH Ha3bIBAIOTCA
KO3(hHIHEHTAMH NPAMBIX 3aTPAT W UIPAIOT B JTATBHEHINIEM H3TOKEHHH KIIOUEBYIO
poIb.

Ouepnano, 4to Bee ¢; =0 u Bce a; = 0.

[MpencraBum cebe, UTO MBI IUIAHHPYEM TIPOH3BO/ICTBO MPOAYKIIHH HA CIASIYIOMIHH
roji 1 XOTHM 3aIlIaHUPOBATE { -i OTPAc/IH BBITYCK NPOAYKIHH B 00béme x;. Crenaem
ABa BAMKHBIX MPEANTOIOMEHHA JJIA COCTABJICHHA TAKOIOQ IJiaHa.

I. Texuonorus NMpoH3BOJACTBA B CACAYIOUIEM IOAY HE MOTEPIHT CYIIECTBEHHBIX
W3MEHEHWH. DTO NPOABUTCH B TOM, YTO B CIELYIOLIEM Iofy Ko3((QUUUEeHTH! HPAMBIX
3aTPaT a; OCTAHYTCS TEMH HE CAMBIMH, YTO H B 3TOM I'O/Y.

2. TexHOIOTHA MPOM3BOJICTBA 00J1a/14€T CBOHCTBOM JIMHEHHOCTH. DTO 03HAUYAET,
YTO €C/IH j - OTPACiH 3aIIAHHPORATE BEINYCK NPOAYKUMH B 00BEME X, TO /U8 ITOIO

noTpebyeTcs H3PACXON0BATh a; - X; NPOAYKLMH i -l OTpaciy.
[Tycts x; — nuanupyeMeli BEINYCK NPOAYKIHH 7 -H OTPACIH H ¢; — MIAHHPYEMBIH

00BEM noTpebienns 3Tl OTpaciH B HENPOH3BOACTBEHHOI cepe. Torna, no anasoruu
¢ (5.1), MOkHO 3anHcaTh caeaAyloLlee YCIoBHe DanaHca

n
=+t Zu{f‘r.f . (2]
j=1
Ilepeiiném K BeKTOpHO-MATPHYHBEIM 0003HaYeHHAM. [IycTh
T
X =(x,%0,...,%,),

T
T=(c),Ca0en0ncy)’

A=a i,j=Ln.

i
Toraa ypasuenne Oananca (2) npumer BH

T=0+AY (3)
ITa MOJIENE DKOHOMHKH M HA3LIBAETCS MOJIensI0 JleoHTReRA.
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[TpoayktueHOCTE MojenH JleonTheBa. IlycTh OCHOBHBIM B HAIllEM MIaHHUPOBAHHH
sipasercd Oyaymunii o0beM norpedneHus B HeNpou3BoACTBEHHOM cdepe ¢ U HaMm Heod-
XOJIHMO 3HaTh, KAKOE MPOH3BOACTBO MPOAYKIHH 10 OTpaciAM HEoOXOIHMO 3aljaHH-
poBath i obecniedenns sroro norpedaenus. [epenumenm (3) B BHIE

T-Ar=0, (4)
OTKYZa nojay4aeM, 4To

i=(1-A)'¢, (5)
rae | — enMHHYHAA MaTPHIA PA3MEPHOCTH 71 % 1.

Ho TyT BO3HHKAET 01HA YHCTO MATEMATHYECKAA TPYIHOCTE, Quesnano, uro =10
(roects Wi=1n ¢; 20). OueBHIHO, YTO BEKTOP X TaKKe J0JIKEH YI10BIETBOPATE
ITOMY IKE OIPAHHUYEHUIO, TO €CTh JO/BKHO OBITh ¥ = (), TaK KaK BBIYCK OTPULATENBHOTIO
00BEMa NPOYKIHMK 0Tpacibio Hepo3moxkeH. Ho Dyaet nu pemenne (5) y1oBIeTBOPATE
ITOMY YCIOBHIO?

Onpenenenne. Ecin aas modoro sextopa ¢ = 0 Bektop ¥ =(1-A) ¢ Takke
YAOBIETBOPAET YCIAOBHIO ¥ = (), TO TOBOPAT, 4TO MoJe/b JleoHTheBa MpoAYKTHBHA
(MaTpuua NpAMBIX 3aTpaT A NPOAYKTHBHA),

Yeaoeus npoayKTHBHOCTH Moaenu JleonTbeBa copmyaupyeM caelyomum odpa-
30M:

Mopens JleoHThEBa NPOLYKTHBHA TOT1a H TOIBKO TOI/1a, KOTJa A, <1. 3/1ech A,
MaKCHMAaIbHOE MOI0KHTENbHOE COOCTBEHHOE MHCIIO MaTPHITHL A.

Zameuanne, OTMETHM OJIHY BAKHYIO U1 JalbHEero ocobeHHOCTh MATPHILLI
(I-A)"'=R. OHa COCTOMT B TOM, 4TO, B CIIYHAC HEPAIMOKHMOCTH MATPHIIEL A, MATPH-
1a R CTPOro MOJIOKHTENLHA, TO €CTh BCE €€ MEMEHTRI #; > 0. JICHCTBHTENLHO, €CIH
a;; >0, 1o, cornacuo (8), u r; > 0. Ecim e a;; =0, TO, KaK yxe yKa3blBaloCh paHee,
HAHJAETCA TaKas [Eenouka CHMBOJIOB i,fy,[5.....0, , B KOTOPOH i} =i, i, = j, 4TO

Vi=1r-1 a; >0. Ho5To 03Ha4aeT, 4TO MEMEHT a'”) matpuumr A" crporo
Oomblle Hy:A, a, 3HAYHT, U 7;; > 0.

i

JTO NPHBOJIMT K TOMY, UTO BeKTOp ¥ >0 ecnu ¢ =0, ¢ = 0.

1o YTBEPHIEHHE H JaéT HEODXOIMMOE H JI0CTATOYHOE YCIOBHE NPOJIYKTHEHOCTH
moaenu JleoHTbeBa, MONBb30BATECA €Ml IOCTATOYHO CI0KHO, TAK KaK HAXOKIEHHE YHCIa
Dpobennyca MaTpHIlBl DOIBIIOH Pa3MEPHOCTH — CIOKHASA BRIYHCIMTEIbHAS 3a/1a44a.
[ToaTomy paceMOTPUM JIOCTATOUHBIE YCIOBHS NPOAYKTHBHOCTH MOJIENH JIeOHThLEBA.

H3noxennas seime moaens JleonTeeBa HEYA0BICTBOPHTEIBHA B TOM CMEBIC/IE, 9TO
OHA HE YUHTBIBAET OIPAHUYEHHI, KOTOPBIE HEM3DEKHO MMEIOT MECTO B PEATBHOI HKH3-
HH. OIHUM H3 TAKMX OTPaHHYCHHH ABIAOTCA OTPAHHYEHHA HA TPYI0BBIE PECYPCEHI.

[Tycte [, ecTh 3aTpaThl TPYA0BBIX PECYPCOB (H3MEPAEMBIE, HAIIPHMED, B YEI0BEKO-
yacax) B i -il OTpac/iu NpH MPOH3BOJCTBE CAHHUIILI NPOAYKIHH. BexTop
F=(l.15,....1,) " Mpi Oy/em Ha3LIBAaTL BEKTOPOM TPY/10BLIX 3aTpat. Torna, ecim na-
HOBEIH BBIMYCK B [ -H OTpaciu paBeH x;, TO CYMMapHBIi 00BEM TPY0BEIX 3aTpaT Oy-
1eT paBeH
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n

Shx; =T Tx.

i=1
B kauecTBe OrpaHHYEHHs HA BCE TUIAHBI JIOJDKHO BBRINOIHATLCA OFPaHHUYEHHE Ha TPY/10-
BBIE pECYPCEI BHA

I'y<tL
rae [ — MMEIONIHiica B HAIIEM PACTIOPS/KEHHH 00BEM TPYIORBIX PECYPCOB.
B arom Cliydae, OUeBHIHO, HEJIB3A TPEEOBaTB JOCTHHHMOCTH J0D0TO BEKTOpA I10-

Tpebnenns ¢. Ilycrs Bexrop norpebiaeHus ¢, 3a1aéT He KOHEUHBIH CIIPOC, a JINLIb ero

CTPYKTYPY. MOKHO CUMTATE, HANPUMEP, 9TO &, =1, a camo noTpedieHne paBHO ol .

Torna ectecTBeHHO 3a7a4y IUIAHMPOBAHNUA YKOHOMHKH 3alIHCATh B BHE

o = max,

Xy
¥ — AX 2 ad, (8)
IMy<1r,
¥20,

KOTOpas ABIAETCA THIIOBOH 3a1a4eii MuHeiinoro nporpaMMupoBatus. CMBICT NEPBOTO
OPaHHYEHUA OUEBHJIEH — Ha NOTpeb/IeHHE JIOJIKHO OCTaThCs HE MEHbLIE, YeM Tpedyer-
cA CTPYKTYPOH notpediaeHus, onpeaenseMoii BektopoM ¢, . Bropoe orpanudyenne yuu-
TBIBAET OIPAHHYEHHOCTh TPYAOBBIX pecypcoB. Hanucannas Bbllle 3a/1a4a 1 Ha3bIBACTCH
MO/1enbi0 JIeOHTBEBA MPH OrPAHHYCHHAX HA TPYIOBBIC peCypChl H €€ CMBICI, B 4aCTHO-
CTH, COCTOHMT a PallHOHA/IBHOM paclpe/ie/leHHH 3THX caMbIX TPY/I0BBIX pecypcos. Jna-
CTHHYHOCTE BRINYCKA INMPOJIYKIHH B MOJCITH JleonteeBa. B aTtom CJIYHAe MBI paCCMATPH-
Baercs cuenyromas curyarus. [lyers B Mojteny JleoHTheBa UMEHTCH JIBA BEKTOPA 110-
TpedJaeHHA ¢ = (¢].¢3 ,...,c,,)T & =(c],c3,.. ..,c,,)r, PA3IHYaOLIIHXCA TONBKO KOMIIOHEH-
TOH ¢ W ¢], IpPHYEM [UIA ONpeleNéHHOCTH Dy1eM Nolararth, 4to ¢f > ¢;.Hackoneko
CHJILHO pa3iiyaloTcs BEKTOpkl X(T) u x(c')?

Jonoanureibubie CIPABOYHbIC CBEICHHS N0 TeMe:
Iureparypa [1-12], koHcnekT nekumii, camoctoarTensHelii HuTeprer-nonck.

3. Tema camocTOATEALHOM padoThbl:
«PasHOBecHe HA PBIHKER

3ajanme:
M310#KHTE CYIIHOCTE PRIHKA pabodeil CHILL, PBIHKA JICHET W PEIHKA TOBAPOB. 3aKOHEI
Banebpaca.

PexoMenayemblii MUIaH BHINOJAHEeHHs padoThl:
|. OCHOBHBIC MOHATHA AKCHOMBI.
2. PaBHOBeCHE Ha pBIHKE.
3. ObbeMHenHas MOJIENE PRIHKOB,
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4, Cxempl okoHOMMKH 0 Banmepacy.,

@opma oTyera:
Omnpoc. Pedepar.

Leas padorbi:
CaMOCTOATENBEHOE H3YHEHHE METO/Id MEXKOTpacIeBoro dananca.

YKazaHus K BeINOJIHeHHI0. Ha puiike fefcTBYIOT OYEHB MHOTO (JMPM M OUYEHE
MHOro notpedurenei, npuueM (pUpMa, Kak MPaBHUIIO, BEICTYNACT H KAK MPOU3BOINTENb
TOBAPOB M KAK NOTPeOHTEh TOBAPOB, COYIAHHBIX APYIHMH (pupmamu. ODuiyio cxemy
TOBApPHBIX NMOTOKOB MOXKHO MOACHHTE chenyiomum odpazom. Ot dupm notpeduTtenim
HYT TOBAPbl H YCJIYIH, OT noTpeduTeneil, YacTh W3 KOTOPBIX TAKKe ABIsAeTCS (hHUpMa-
MH, TAK)Ke MIYT TOBApbl, B TOM YHC/e NMepBHYHBEIE TOBAPHI, TAKHE, KaK TPy, 3eMis U
T.J.

Yrobb! HanKMcaTh MOJENEL TAKOTO B3aHMOIeHCTBHA (UPM H OTpeduTeeil, HaM
Heo0X0IUMO B abCTpakTHOH (hopMe H3I0KHUTE HEKOTOPLIE IOHATHS, O KOTOPBIX paccKa-
3LIBANIOCH BHIIIIC.

[Tycth w(X) ecTh (PYHKIMA MOJE3HOCTH KAKOTO-TO noTpedburens. B obuem cinyuae,
MAKCHMYM 3TOH (PYHKIHH MOMeT ObITh He eJIHHCTBEeHHbIM. B 3TOM ciyuae BBOJHTCH
TaK HasbiBacMas (PYHKIHA Cripoca.

[TycTh (pHKCHPOBaH BEKTOP LEH P = (p],pz,p3,...,p"}]- M KaluTan notpedurens

paBeH /. 3HaUeHNA KONMYECTB TOBAPA ¥ = (X;,X;....,X,)] MOTYT IPHHHMATE 3HAYSHHS
H3 HEKOTOPOro MHoxecTBa X (x; He o0g3aTeNbHO JII00kIE).
O6GoznaunM gepes X (p) MHOKECTBO

n
X(py=1x:xeX. ) px; <1 l
i=I J
TO CCTh X(ﬂ') CCTh MHOMKCCTBO TCX TOBAPOB, KOTOPBIC HDT]JC‘SHTC:IL MOMKCT KYTIHTE Ha
CBOI KanuTan [ .
(I'}'HKHHEF[ CIpoCa HA3bIBACTCA MHOMKCCTBO

nre f{,ﬁ}, w(¥)=maxu(3'), ecnu max QOCTHIAeTCH,
DO(p)= T efip)
%] B IPOTHBHOM CITy ae.

Hpyrumu crosamu, hyHKIHA cnipoca O(p) €CTh MHOKECTRBO TeX KOMOMHAIIHI TORAPOR,
KOTOpBIE TOTpedHTEeNs MOKET NPHOOPecTH 3a CBOH KanmuTan [ TpH 3aJaHHOM BEKTOpE
LICH P, MAKCHMH3HPYA CBOKD MOJIC3HOCTL 1(X).
B obuiem ciyuae dmpma notpediser ToBapsl ¥ = (X, %,,....x, ) H HA HX OCHOBE
Y P P P | ER SRR T

MPOU3BOJIHT JPYTHE TOBAPEL ¥ = (V). Vr,...,V T. K ToapamM OTHOCATCA H NMEPBHYHEIE
Y Flak2 SR

TOBAphbl, TAKKHE, KAK TPYJ, 3eMJISl, MOJNE3HbIC HCKOTIaeMble H T.1. TolBKO He clefyeT ay-
Marth, 9To HpMa noTpediseT U NpoH3BOIHT Bee ToBapkl. [IpocTo B TeEX KOMIIOHEHTAX
BEKTOPOB ¥ U 7, KOTOpbIe (hUpMa He NOTpedseT HIIH He IPOH3BOIUT, CTOAT HYJIH.
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Taxum obpazoM, TeXHOIOTHYECKHH Npolecce (pHPMBI ecTh 0TOOpakeHHe X — 7 (1o-
TpeOIEHHBIX TOBAPOB B MpoH3Be¢HHbIe). Takoe TexHonorHyeckoe oTodpaxkeHne u
Ha3biBaeTCs (PUPMOMH, M TEXHONIOTHs (PUPMBI €CTh
yeF(x)

(oTobpamenne He 00A3aTENBHO OIHO3HAYHOE), F(¥) Ha3BLIBACTCA MPOM3BOACTBEHHOM
(pyuxiHei.

PaccMOTpPHM MHOMKECTBO

Y={p-x: xeX,yeF(x)}.

Pa3HocTe ¥— X 03HAYAET, 4TO TOBAPHI ¥ MPOH3BEICHBI (IPHOLLIN), & TOBAPEI ¥ HC-
110/1b30BaHb! (YOBUIN). DT0 MHOKECTBO HA3LIBAETCH TEXHOIOIHYECKHM O0TOOpaKeHHEM.
T_a."lﬂMﬂHThl MHOMKECTBA ¥ HA3LIBAIOTCH IJIAHAMM,

[TpuObiik (hupmbl paBHa

n n n
2 PiYi = 2 pixi = 2 pi (Vi = %)
i=1 i=1 i=1

M MBI CTpeMHMCH eé MakcuMusuposats. Toraa

Yip)= {2 el: ﬁ?.f = max(prz"}}

el
€CTh MHOKECTBO OITHMA/IbHBIX IJIAHOB, ITO MHOKECTBO Ha3blBaeTCA (PYHKLUMEH npea-
NOKEHUS (UPMBI.
B mopemi sxoHomukn Banbpaca paccMaTpHBaeTCsa 3KOHOMHKA C
— | norpeburensiMu ¢ pyHkuusaMu cripoca O, (p), i=11;

— m TIPOM3BOIHTENAMH ¢ PYHKIMAMH npenaokenus ¥;(p), j=1m:

= 1 THIIaMH TDBapi}B.
Kpome Toro, Kakaplii motpedHuTes XapakTepusyercs GpyHKIKEi 10X01a B BUE
I:(p)=p"b + K, (p).

[TepBoe craraeMoe B 3TOM BBIPAKCHHH €CTh TOT JIOXOJ, KOTOPBIH nOTpedHTENns mony-
4aeT OT MPOJakKH KakHX-TO TOBApoB (CBOEro Tpyja, cJladyd 3€MJIH B apeHjy M T.1.), a
Bmpne cliaracmMoe eCThb J0X0/1, BCII'SHHKEII-U].T.[HIT{ B pezyanaTe yqacmﬂ B 10X0ax HpOHE-
BOJICTBEHHOTO CEKTOpaA (IMBHACHIBI N0 aKIHAM H T.11.).

Hazoaé:«.{ COBI}K}’HHHM TEXHOIOIHYECKHM MHOMECTBOM C}’MM}J

m
Y=3%"
k=1

il
( MoJ BeIpaKEHHEM Z}"k MOHHMAETCA MHOKECTBO BEKTOPOR BHIa
k=l
m

m
DN =T F= V. T el ),
.k:l k:1

U QyHKIHeil COBOKYNMHOIO MpeiiokeHHs NPOH3BOJICTBEHHOTO CEKTOPA — CYMMY

Wo(p) =D Wi (p).
k=1

[Tyere
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Yo(p)=<7: 7 €Y, j}fje‘ e max{ﬁ"’j"} .
PeY
TO ecTh ¥y (p) Obina Obl pyHKUKEI NpeanoxeHns, eci Obl Bee (pUPMBI paboTany Kak
HEKOTOPOE eHHOE LIeJIOe H BECh IPOH3BOACTBEHHBII cekTop OblI Obl eAHHOH (PHUPMOIL.

Teopema. Wy(p) ="¥y(p) -

CMBICH 3TOrO YTBEPHKIACHHA 3aKIH0YACTCA B TOM, YTO KaA/bli [IPOH3BOIHTEb,
MakCHMH3HPYA CBOI J0X0 HE3aBHCHMO OT BCCX OCTANBHBIX MPOH3BOJANTENCH U CTpe-
MSACh TOJIBKO K CBO€il COOCTBEHHON BBIIO/le MAKCHMH3HMPYET H JOX0/ 00LIECTBa B 11e-
JTOM.

OaHako He clIeayeT NpUIaBaTh 3TOMY YTBEepPKIACHHE KakoH-To rny0okHH (usto-
COMCKHIT CMBICII, DTO YTBEPHKICHHE, BO-TIEPBBIX, MPHBA3AHO K KPHTEPHIO ONTHMAILHO-
CTH — JI0XO/1Y, 8 BCE-TAKH JIEHbI'H — HE eJIHHCTBEHHOE, UTO ONPE/Ie/sLeT HAllly HH3Hb.
Bo-BTOpEIX, 2TO YTBEpPK/AEHHE BEPHO JHIIE MPH (PHKCHPOBAHHEIX 1IEHAX.

3akonsl Banbpaca. byiemM cuMTaTh, 4TO BECH JI0XO/1 MPOH3BOJICTBEHHOTO CEKTOPA

JIETUTCA MEWITY OTACTBHBIMH MPOH3BOIUTEIAMHI. DTO 3HAYHUT, YTO

!
T
vy e¥y(p) Py =2 K(p)
i=1
Hazopém (QyHKIHEH COBOKYITHOTO CIPOCa MHOTO3HAYHOE 0TODpaMkeHHe

i

D(p) =2, D;i(p).
i=l

Brirounm B ToBaphk! Takike U ToBapkl notpedurenei f . Torga GpyHKUMs coBOKYII-

HOTO MPEANTOMKEHHA HWMCECT BH]
! !
Y(p)=b+Y ¥(p). b=3b.
i=1 i=]
Vreepxaenue. na pynxumit (p) u W(p) uMeeT MECTO COOTHOLICHHUE
VX e®(p) VpeW(p) pr<p'y.

[Tpumeuanse: 9To coOTHOIIEHHE Ha3bIBaeTCA 3aKoHoM Banbspaca B mupoxom
CMBICIIE.

OnTuMansHOe CBOICTBO KOHKYPEHTHOTO paBHoBecHd. [lycTh umeercsa | moTpeduTencii

M X;, i=1,1 0003Ha4aI0T MHOMKECTBA, HA KOTOPLIX ONpejieneHbl (PYHKIHH MOIe3HOCTH
i

u;(¥) COOTBETCTBYIOIINX norpeduTesnied u X = H X, ecThb JICKapTOBO MPOH3BEICHHE
i=

MHOWCCTB XI- N K]][)Mﬂ TOI'O, IYCTh HA MHOMKCCTBC X BBIIEIEHO HEKOTOPOE IMOAMHOME-

cTtB0 Xy X, KOTOpoe HasblBaeTcd MHOMeCTBOM aonyctumoctd. Habop Bektopos

{11,1‘3,...,1”} =X , TIe §; €X;, i=1,/ HajoBaeTcA NOMYCTHMBIM HIIH pacrpe/ie/ieHHEM,

€C/IH X € X).

3ameTHM, uTO B MOJesIH Basbpaca MHOMKECTBO JIONMYCTUMOCTH UMEET BH /L

i
Xo=qi%. %Xy AV Y, D 5 <b+7,

i=1
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TAK KaK HeIb3s NpHoOpecTH DOIBLIE TOTO, YTO MPOH3BEACHO H YTO HMEeTcH Y noTpetu-
TeJieil B Ka4ecTBe IIePBHUHLIX TOBAPOB.

bynem npennonaraTk TakKe, 4TO NOTPEOMTETH HEHACHIIIAEMEBL, ITO 03HAYAET, HTO
[PH OTCYTCTBHM OIPAHUUYEHHH HA KAUTal (PYHKIMA TOJE3HOCTH KaX 1010 noTpedure-
1 He MMEeT MaKCHMYMa, H 3anpockl notpeduTeneii B 9Toi runoTeTHYECKOH CHTYaIHH
HeOrpaHHYEHBI.

Onpenenenue. Pacipenenenne | ¥, %.,...,¥, | =X HasbIBaeTCA ONTHMAILHBIM 110

[TapeTo, ecnu He CYLIECTBYET TAKOTO pacipeieneHH {.?{ X3, .,,?,;} =x' 114 KOTOpOro
1. Wi=1Ll w(®)=zu(x;),
2. F=L1 ui (X)) >u(x;).
CM BICIT 3TONQ ONPEeac/ICHHA 3aRKJITHHACTCA B TOM, YTO HEJIB3A CIACIATE TAK, '-IT(.]G]:[
1. xotd Obl OOHOMY CTano Jay4uie (1. 2),
2. BCEM OCTANLHBIM HE CTano xyxe (m. 1).
PaccMoTpHM 3TO CBOICTBO /715 HacTHOTO ciay4as Mojenu Banspaca, kotopas Ho-
CHT HA3BAHHE MOJIETH "jppuy-ﬂ,eﬁper B 370# MojenH NpeanonaraeTcs, 4ro

i
Ty r
L(py=p b+ X o (p" 7)),
i=l1
rae b; — HavankHBIT 3aMac TOBApOR { -0 moTpeduTens, o — 10N J0X0/0B j -Io mpo-

!
W3BOJUTENA, KOTOPYIO TIoJy4aeT i -it notpebuTens [IIU- =0, Zu,-),- = 1] , Vj —IIaH j-ro
i=l
TMPOH3BOJINTCIIA. Taxkum OﬁpEiBOM, KalHuTaa HOI]JCS['{TCJIH CKAaABIBACTCA W3 NTPOJAKH
HAYa/IbHOI'O 3a11aca CBOHX TOBApPOB {CBG&FD Tpyaa, cIa4uH 3¢MIIH B apeHIy H T.}l.) H y4a-
CTHA B H[}HﬁB]JIH MPOH3BOJCTEBCHHOID CCKTOPA.

JononuTe/IbHbIE CIPABOYHBIE CBEIEHHS N0 TeMe:
Jlureparypa [1-12], koncnekr nexuuii, camocroatensHelil MaTeprer-nonck.

4. Tema camocTOATEALHONH padoThbl:
«B3auMoaeiicTBHe 1BYX ()MpPM Ha PHIHKE OJHOTO TOBapa»

3ananue:
“L‘.‘ﬂﬁX(],‘lHM(} H3IIOWHTE TCOPHID H'iFiHM(},'IEﬁCTBHH 2-x tIlH]’lTv‘[ Hd PBIHKC OJHOND TOBAPa
1A TUHEHHOH MOJIenH 1ieHooDpa3oBaHHA.

Pexomenayemblii I1aH BLINOJIHCHHS PadoTbi:
. llocranoeka 3agaun.
. Ctparerusa Kypno. Jlunamuka crpateruu Kypho.
. Crparerns CrakensOepra.
. Meton Ilapero.
. Apburpax no Hamy.

lid d —

A =

@opma oTveTa:
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Omnpoc. Pedepar.

leasb padoTsi:
CamocTosTeIbBHOE M3YUEHHE TEOPHH B3aUMOICHCTBHS JABYX (DUPM HA PBIHKE OJIHO-
ro ToRapa

Vkazauus Kk Beinojnenuto, Cinyyaii, Korja cylecTBYeT HECKOIBKO MPOH3BO/IH-
Teseil (IPoIaBIOR), HAZBIBAETCS OJIMIONOIHEH, a4 KOI7a HEeCKOIbKD norpedureneii (1o-
Kynareneii) — onuronconueil. Ciryuail, Korjga HMerTCA ABe (PUPMBI, BBITYCKAKOLLHE O/1-
HOTHITHYIO NMPOJAYKIIHIO, HA3BLIBAETCA Ayonoanei. PaceMoTpum aToT cny4ail noapodHo.
B srom cnywae kaxnas pupma npoM3BOAUT NPOIYKIHIO, UCTIONB3YA CBOK NMPOHU3BOI-
CTBEHHYIO (DYHKIHIO

=[G Dy,

‘?2 = f'}(x‘zl Iz :I:' (2)]!

i€ ¢; €CTh BBITYCK HPOJYKLHH i -il (hupMoii, xf-” — BelIMUHHA NnoTpedlieHns 3aTpart | -
ro BHAA i -i hupmoi.
LleHbl HA NPOAYKLIMIO ONPEIEIAIOTCA ¢, U ¢ H B 0DLIEM cllydae HMEHT B[

p = pl(q,.q,). Eciv BBITYCKH NPOAYKIHH PACTYT, TO LIEHBI OHH/KAIOTCA:

"’p<n @ .y

th cdz
llena modoro BUaa 3aTpat onpejeasercs NOKYIIKAMH 3TOr0 BHIA 3aTpaT o0eHMH

(pupmanm, T0 ecTh W —wr(x(” (2)) . TTpu »1om
r?wj ow; )
() =0, [2 =0, j=Ln,

J 1)
TaK KaK yBeJIH4YeHHe CIpoca BelET K YBeITHYEeHHIO LEeHBI.
Copmynupyem 3aaa4um 0aHOI GUPMBI, CKaKEM, NEPBOIi, B CIyYae KOHKYPEHIIHH
Mmexay HuMH. [Ipudeine nepeoi upme! papHa

n
| 2 |
Iy = plg.q2)q, - ij(xf,- ]-ffr' ) ‘xfr' g
j=1

a1 = A0,
H (pMpMa, ECTECTBEHHO, CTPEMHTCH MAKCHMH3HPOBATHL CBOIO NMPHOLUIL [1=> max .
Pemnm 2Ty 3anady, HCMoONb3yA METO HeoNpeaAenEHHBIX MHOKHTeNeH Jlarpamxka.
Dyukuns Jlarpanixa nmeer B

L=p(41:42)d1 - Zw{x”‘”hm+Afum ) —an)
i=
Ho Tenepsb CIEayEeT HMETE B BHIOY, YTO BCAKOC JelicTBHE CO CTOPOHBI nepanﬁ
(bUpMBI MOJKET BBI3BATE OTBETHYIO peakiyio BTopoil Gpupmel. [losromy Heobxonumere
YCIIOBHA IKCTPCMYMa UMCHOT BH:
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oL ap ap_aqﬁ_l_ﬂ

= Pg1g2) + 41 o+
2, P(q1:492) + 4 o, 9 5 . a,
R A a2
dL — -(KE-I] (-‘5}] {l) {-}‘H» i {” G'H»J- ) {?IJ- 2 E‘fl -0
Ei:x{-” FANS Xj &{la J I&n E?xf,-” Sxf,-”'
= f](‘f“}, {U} —q; =0.
Bblpaama W3 IEPBOT0 YpaBHEHHA MHOKHTENDb Jlarpan:ka 7, cBenéM 3Ty CHCTEMY K
BHTY:
A g ' ow;  ow; o)
|:P+Q1(;§ a“:f ?;J] ﬁlzlll—u.-}.{,xﬂ,ll,x;E])Jr (1 [ {l} {;).ﬁ-;” . (D
1 2 1 oxy ox]
1 1
f|{xl][ }s-‘f( { }} =4 -
Bripakenus
oq, oy _
s . j=Ln,
gy {H

HAa3BIBAKTCA NPEANOIOKHTEIBHBIMK Bapnauuﬂmu H BBIPAKAKOT NPEANOIaracMym pe-
aKIMIO0 BTOPOH (MPMBI HA ICHCTBHA NEPBOIi.
Janee Mbl paccMOTPHM TOJILKO 1Y OIOIHIO.

Crparterns Kypuo
Ananuz nyonoann KypHo ocHOBaH Ha NpenolokKeHHH, YTO MPEANOI0KHTEIbHBIC
BApHALIHK PABHBI HYIIIO, TO €CTh
5'51'2 =0 5‘?1 =0,
g o,
TO €CTh (PUPMa HHKAK HE PEArHpyeT Ha H3MEHEHHE BBITTYCKA MPOAYKIMH APYroi Gup-
moii. Toraa cucrema (1) npUHHUMAaET BHL:

op | ofy _ _
[p_'—‘?I ﬁq j|a '[.“ - IW_I,I'* .Jr_ l,ﬂ s

Fef 1 ” iy =g,

1715 MEePBOoii (PHPMBI H AHATIOTHYHOE YPAaBHEHHE IUIA BTOPOH (HPMEL.
Mpumep. Ilycte p=a—blg; +qg, ), rne a=>0u b>0. I[lycTh H3IEPKKH BLIMPM Ha

NPOH3BOACTBO NPOAYKIHH HMEIOT BHT
C|_=C"Q‘|_+d, Cz =C'Q2+d,
TO ecTh (PUPMBI COBEpILIEHHO HaeHTHUHBL. Tora
[Ty =[a—b(g, +42)]|q1 —cq; —d,
[, =[a—b(g, +q2)])q, — g, —d.
CymuTas Npe/NonoKHTENLHBIC BAPHALMH PaBHBEIMH HYITIO, 3alHIIEM HEOOXOIHMEIC
YCIIOBHS 3KCTPEMYMA B BHJIE

(2)
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art,

aq

all
2 =[a—b(q| +q2)] —bg, —c=0.

aq;

B crty CHMMETPHUHOCTH CHTYAIIMH QUEBHJIHO, UTO ¢ = ¢, . JIErKO MonyuuTh, 4T

=la—blg +q2)|-bg—c=0,
(3)

[pu srom

9 b
Ta CHTyalHs HasbiBacTcsa pasHoBecHeM Kyphno
Junamuka KypHo ocHOBaHa Ha TOM NPEANON0KEHHH, YTO Kaxkaas (pHpMa CTPOHT
CBOIO JIEATEIBHOCTD, CUHTAA, YTO APYTas (GupmMa COXpaHHT CBOMH BBIMYCK 3a TIPEABITY-
tuit ki, Cauras, 4to Beé BpeMs pa30MTO Ha LMKIIE! (Mecsl, roj), H o0o3Hauas yepes
{ HOMEP LIHKJIA, 3aIHILIEM CHCTEMY (3) B BUE
a—blg(t+1)+q (1) —bg (1 +1)—c=0,
a—b(g(1)+q(t+1))—bgy (1 +1)—c =0,
OTKY/Ia MOJIYYaeTCs CUCTEMA YPABHEHHI /Uit JIMHAMHKH NPOAYKIHH 00eHX (hHpM:
a—c

| :
gt +1)+ _go(t) = ,
2 th (4)

1’-’]1(?] =4

t+ 1)+
ga(t+1) 3 2

Pewnm a1y cucremy. [lycrs

g, (1) = a3;c +Agy (1),

o=
qa(t) = m + Ag (1)

[Moncrarnsas 3TH BeIpakeHus B (4), MOIy4HM

aq.(r+1>+;aq;(r}=o.

Ag, (1 +1)+ _Ag (1) =0.

2
Otcrona

1 1
Agy (1 +2) 2—25‘?2(!“): 45@|(E],

TO €CTh YpaBHeHUe 118 Ag,(f) HMeeT BUJ|
1
Ag (r+2)- 4=’1"-=?|(I] =0.

1
XapakTepHCTHUECKOE ypaBHEeHHE A’ —j‘ =0 MMeeT KOpHH A = S B hy = —21 H [103TOMY

1 Y
ﬂ“”(”:q'[zj +C2'(_2) :
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rae ¢ u C; — NPOU3BOIBLHEIE KOHCTAHTEL. TakuM obpazom

=g (3 e ()

Hanee,

=200 =26(1) 201" e () v -1

2
0—c 1 1y
e ( ) c,-[- )
B="3, G, *@(,

Kouncrantel ¢, u ¢, onpeaensioTcs U3 HAYAIbHBIX YCIOBHI, TO ecTh U3 ¢,(0) 1 ¢,(0).

TAK 49TO

[ aBHBIM 37€Ch ABIACTCA TO, 4TO PH £ —> o (1 2}E —0wu(-1 2]" — 0. IToaTomy
- -C
3b 3b
TO ecTh AuHaMHKa KypHo cxonuntes Kk pasHosecHio Kypro.

limg () =""°, limgn="""5,
F—was §—»o0

PagHopecne Crakensdepra
[Tycre Teneps 1o npoucIecTBHH HEKOTOPOro BpeMeHH nepias (hupma ybeauiacs
B TOM, 4TO BTOpas (pupma paboTtaeT cornacHo pekomeHaanuaM Kypro. Moxker 1m oHa
HCIOJIB30BATE 3TOT (PAKT Il YIVULIEHHS CBOSIO MOJIOKEHHs?
Wrak, sBropas ¢mpma padotaer no pexomenaanuam Kypno. Toraa, us BToporo
YpaBHEHUs CUCTeMEI (3), cieayer, 4To

_a—c—bg
42 = 2%
H NIPEJINONIOKHTENBHAA Bapyalua Oy/1eT paBHa
dgy _ 1
dq 2
Ho Torma
olly =[a —b(g, +4> )] —b[l— 1):;1 —c=0,
aq, . 2

TO €CTh YCIIOBHE MaKCHMYMa 1_[1 HMECT BH

1
a—b(m+#2J—2q| —c=0.

Bropas ¢upma padotaer no pekomenaauuaM KypHo u nostomy 11s Heé no-npemHeMy
a—blg +q,)—q, —c=0.
Pemas 5TH J1Ba ypaBHEHHS NETKO MMOIYYHTh, 4TO
a-c a-c

D= gy » 27 4y

L]

W TIPHOBITH (PHPM PABHEI

_l‘(a—cjz_ 1 _(H—C‘)z_
8 h 16 b

DTa CHTyauHa HOCHT HazeaHHe paBHOBecHA CTakensOepra.

Hl {Ir, ]12: ﬂr

22



Koneuno, oT Takoro nopeaeHus npuObLLIL NEpBOH (PHPMEI BO3PACTET, HO 3aTO
npudbLUIe BTOPo GHpMBI yMeHbIIHTCS. M 3T0 MOKeT NoABHIHY Th BTOPYIO QHPMY Ha
TO, 4T00RI TOKE paboTaTe Mo pekoMeHaauam Ctakensbepra. Toraa ypaBHeHHA 114 ¢

H ¢, OYJIYT OJIHHAKOBBI

1
ﬂ—f?(¢?1+¢?z]—2hl?|—ﬂ='l

1
ﬂ_b(Q]+QZ]_2b‘3"2_C=U,

M OTCHOIA
B _2_(1—(*
4 =42 s p
.2
|_||=]'[,,=2.{a ) -d,
= 25 h

1 00e QUPMBI NONATH B JIOBYUIKY — JKEJIaHHE YBEIHUHTb NPHObUIL 32 CUET APYroi
(HMPMBI TPHBETIO K TOMY, MTO MX MPHOBLTH YMEHBITHIHC.

ApouTpa:x mo Hamy

Jlnst BeiHeceHust apOUTPAXKHOIO PELISHHS HA0 CHAYAIA HANTH TAK HAZBIBAEMYE)

TOUKY «status quo», OnpeenieMylo U3 YCI0BHA
IT] = max min IT;(g;.q,), T15 = max min IT,(g,.q,) .
gy 0 g, =0 iz =0 gy €0

[1o cMmeiciTy, 3T0 — A0X0/ KamkA0H W3 (UPM, Ja0MIHi MAKCUMYM HX PUOBLIH B
HAUXY/ALICH 118 HHX CHTYAlHH.

Toraa pewenne crnpaee1IHBOro apouTpa no Hamy A01#HO HMETH Clle 1yl
BHJI: HA MIEPErOBOPHOM MHOMKECTBE HAJ10 HAHTH Touky I1,,I1,, KoTOpas 1aéT MakcH-

MaJlbHOC 3HAYCHHE MMTPOH3BCICHHID
(-5 ), 113

Homo/iHHTe/IbHbIE CIPABOYHBIE CBEICHUS 10 TeMe:
Ilnreparypa [1-12], koHcnekT nekumii, camocrosTelbHbl HaTepHeT-nonck.

5. Tema camocToATe/ILHOI padoThI:
{{MO,H,EJ[H SKOHOMHYECKOTD paBHOHECHH}}

Jajnanue:
M310KHTE OCHOBHYK) MOjI€/Ib IKOHOMHYECKOIO PABHOBECHA HAa OCHOBE OTHOLICHHH
MpeanoYTeHus U (PYHKIIHH MOJIe3HOCTH.

PexomeHnayemblii MIaH BbIMOJHEHHA PadoThI:
1. OcHOBHBIE ONIPEACTCHUS.
2. @yHKIHA cripoca.
3. BiusHue 1eHbl HA CIIPOC M e KOMIIEHCALMS.
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4. Uamencnue Crpaca mpH U3MCHCHHH KalmuTalia

dopma oTyera:
Omnpoc. Pedepar.

[lean padorei:
CHMUCWHT@HLH(}E H3VHCHHE MCTO1d MOJICITH JKOHOMHYCCKOIO DABHOBECHA, BITHA-
HHE LEHbl Ha CIPOMC H €€ KOMIIEHCALHSL.

Ykazauusa K BbinoaHenuto. [lotpedurens, uaa Ha peIHOK (MarasHH, MacTepPCKyO
H T.J1.), NPHODPETAECT TAM HEKOTOPBIE TOBAPH! (YCAYIH TOKE MOKHO CUHTATH TOBAPOM).
[Tyere Ha peiHKe HMeeTCs B HATMYKUH BCero n BUIOB Toeapos — ToBap Nel, toeap Ne2,
... » Toap Ne n. [Ilycte morpebureno npeanaraerca Habop TOBApPOB, B KOTOPOM IIEp-
BEII TOBap OYIET B KOMHYECTBE X,, BTOPOHl — B KOIIHYECTBE X, ., ..., h-bIH TOBap OyaeT B
KonudecTe x,. Toraa sroT Habop MOKHO MPEACTABHTE B BMJIE BEKTOPA-CTONOA

T
X =(X].X7,X7,....X,

OuesHaHO, uTo Vi x; =0 (B nansHeimemM 310 Oyaer o0o3HayaTbes Tak: ¥ =0).

[{OHEIIH{}, MHOTHE TOBAPbBI MOMHO npnuﬁpﬂ:’ru TONLKO HEJITHKOM — HEJIL3A KYIIHTE
1.5 Tenesuzopa win caenats (.73 crpuxkkn Bonoc. OqHAKO, U HHKeCIeIyouleil Teo-
puH OyIemM CUHTaTh, YTO BCE TOBAPEI 0e3rpaHUYHO AeIHMBL, TO €CTh X; MOTYT IPHHH-
MAaThb J00bIe HeOTPUIATEIbHbIE 3HAYEHHA. JTO MO3BOINT B JabHEeHIeM HCIoIb30BaTh
anmapat guddepeHIHATEHOrO HCUHCTSHHS.

[Tyers norpedurento npearaercs 1sa Hadbopa TopapoB ¥ U F. B kauectse akcu-
OMBI [PeAnonaragres, 4To noTpedHTe b, CPABHUBAA YTH HADOPLI, BCEI 1A MOKET CKa-
3dTh OJIHO M3 CIEAYIOUHX YTBEPAKICHHI:

1. HadDop x ne xywme Hadopa v (3T0 0D03HAYAETCH TAK: X > ¥ );

2. Habop x nyuwme (npeanoururensiee ) nabopa v (¥ =7 );

3. HabGopsl ¥ u 7 jus notpeduTess SKBUBAICHTHBI (X ~ V),

4. Habop y nyume nadbopa v (y>=x);

5. Habop y He xyxe Habopa ¢ (y=x).

B Ka4eCTBC dKCHOM TIPHHHMAKTCA CIICAYIONIHE GB[)ECTBH ATOTO OTHOIICHHA .

l. x=x;

2. X-PAPFII-E.

OllpEjl'EJIEHHE. UTHGIUEHH(‘: NPEANOYTCHHA HA3SBIBACTCA HEII]]EP])IBHI:IM Ha HEKO-
TOPOM MHOMKECTBE X, C/IH MHOKECTBO {(Y,7): X e X, p e X, ¥ = 7} sABIsETCH OTKPbI-
THIM MTOJIMHOKECTBOM JICKAPTOBA IMPOM3BEACHH X @ X,

ConepskaTenbHO 3TO OTIpe/ieSieHHe 03HA4aeT CIe/IVIONIee: e i HEKOTOPOTro
Habopa TOBapoB ¥, U ¥;BEPHO X > P, TO IPH MAJIOM H3MCHEHHH KaXkKJ10T0 W3 ITHX
HADOPOB OTHOIIIEHHE > COXpaHAEeTCA, TO eCTh €ClIH ¥ U 7 OMH3KH K ¥, U ¥ COOTBET-
CTBEHHO, TO X = 7.

Onpeaenenne, Dyuxuus w(x) HaspipaeTca PYHKUHEH MOJE3HOCTH IS OTHO-
HICHUS > . ECITH.
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l. ¥=7<=u@)zu(v);

2. ¥-jFeouX) >uly);

I x~Feou) =up).

OcHOBHOI TeopeMoil ABNAeTCA TaK HasblBaeMas Teopema [ledpe.

Teopema Jledpe. Ecin MuoskecTBo X' CBA3HO, a OTHOLIEHHE NPEANOUTEHHS Y]10-
BIIETBOPAET CBOHCTBAM

l. ¥=x;

2. XEVAPFIDX-E.

3. OTHOLIEHHE > HEMPEePBIBHO Ha X,

TO /17151 3TOTO OTHOIIEHHA CYIIECTBYET (YHKIIUA TONe3HOCTH u(X).

Teopema.

1. Ilyere f(¢) ecrb cTpOro MOHOTOHHO Bozpacrawowmas (pyHKUHA U u(x) ecrb
thyaxuma nonesHoctH. Toraa v(x) = f(u(x)) ecTh Takke QYHKIUMS NOIE3HOCTH.

2. Ecam w(x) m v(X) ecTh ABe (YHKIHH TOJEIHOCTH A OJTHOTO H TOTO KE OT-
HOLUEHHA TIPCAITOYTEHHA, TO CYIHIECTBYCT TakKdad CTpOrdo MOHOTOHHO BO3pacTallas
byskuus £ (1), aro v(x) = f(u(x)).

Mer Oyzem npeanonarats B JansHeeM, 4yTo (PYHKUMS 4(¥) SBJSIETCS JIBAK/IbL
nnddepenunpyemoil pynknueil. B sxonomuke Ha QYHKLINIO MOIe3HOCTH HAKIAIBIBAIOT
HEKQTOPRIC JOMOIHHATCIILHEIC TpﬂﬁﬂBHH HA, XdPAKTCPHBIC HMEHHO 1A AKOHOMHKH. Pi:'lC-
CMOTPHM HX.

. Vi,x u = 0.

o ;

Ycnoere o4eBHIHO — HeM O0NblIe Kaxkaoro TOBapa, TeM JIVYILE.

. Ou
2. lim = Jo0,
X —0 ax];

3. Wi=ln lim ““=o0.

xp—+oo O
2710 TpeDoBaHHE HOCHT HA3BAHHE 3aKOHa YOBRIBAIOLIECH MOJE3HOCTH,
4. Tlyere p=x. Torna Ya 0<ao <1 ecrecTBEHHO TPeDOBATE, YTODLI
of +(1-a)x =%
TO NPHBOJINT K CIEIYHIEMY OrPAaHHUEHHIO HA u(T):
w(of +(1—a)X) = min(u(X), u(¥)).
@VHKIMA, YI0BISTBOPAIOIIAA ITOMY TPeDOBAHHIO, HA3LIBARTCA KBA3HBOTHYTOI.
B naneHeHmem Mel, U1 YIPOLICHHA TEOPHH, Oyaem TpedoBaTk, 4To0b! #(¥) Oblna
BOTHYTOH, TO €CTh
Vo O<a<] wlop+(1—o)®)zou(P)+ (1 —a)u(x),
WM JJA3Ke CTPOro BOIHYTOIL, TO €CTh
Vo 0<a <] wlop+(1—a)x) = au( 7))+ (1 —a)u(x).
3aMeTHM, U4TO BCAKAA BOTHYTas (DYHKIHS OJHOBPEMEHHO W KBa3HBorHyTa. Odpat-
HOE, BOODIIIE TOBOPA, HEBEPHO.

Pacemorpum Matpuity U(¥) = w; € 3MeMeHTaMK
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-2

o

u ra— .
i =
Ox;0x

B sxonomuke 21a Marpuila Ha3eiBaeTcs MaTpuieii ['ecce. Ing crporo BoruyTo hyHk-

I[HH T4 MATPULA OTPHLIATENILHO onpeeneHa. OTCr/Ia, B YACTHOCTH, CIIEAYVET, UTO
-2

. o u
vi=1,n 5 < 0.
ox;
[puBenem npumepsl QyHKIHIT I0JIE3HOCTH.

I. ®dynkuua CtoyHa

n
w@X =[] -x)% x>x20, a>0.
i=1
ITO BBIpAsKEHHE YACTO NTOTApHPMUPYIOT H BEPYT B BH/IE
n
u(x)= 3 a;-In(x; —x;).

i=l
2. (I-'yHIC]_[HH NOCTOSAHHOH 3IACTHYHOCTH

H
o —h.
wx)=3 1 (x-x)',
el Bt
X =x; 20, a; =0, 0<b <1,

3.0 u(x).xy) =xixh ™ (x +b—a)", b>a.

Beeném Teneps nenbl Ha Toeapbl. [lycTs p; ecTb LeHa equHHLbl [- TO TOBapa, Tak
4T

_ T
p= (FDFE :P?r!“"pu]

€CTh BEKTOP-CTONDELL LIEH.

[Tyere nokynarens HAET Ha peIHOK UMes kanuTan [. [Ipuobperas nadop ToBapos

X =(X].X0,.000X, )" OH, €CTECTBEHHO, JKEJAET 34 CBOH JICHLIH MMETh MAaKCHMYM MOJIE3-
HOCTH 115 Cﬂﬁﬂ. n(}.'iT(JM}f MOBEJICHHE PA3ZYMHOIO l'IDT']]E:ﬁHTE:J'IH BREINIAJANWT KaK PELICHHE
3a1a4H

'u(xl,xg see e Xy ) = max,
X

n
> px =1,

i=1
=0, i=1n

DT0 — THIHYHASA 3371248 HEJIMHEIHOTO MPOrpaMMHUPOBAHHS. 3AMETHM, 4TO 001ACTh J10-
MYCTHMBIX 3HA4YEHHI ¥ BBITYKIA U 3aMKHYTA.

Teopema.

1. Ilns BoruyToii QyHKINH, ONpelel¢éHHOH Ha BRIMYKIOM 3aMKHYTOM MHOJKECTBe,
000 NOKANBHBIH MAKCHMYM ABJIAETCA I00aIBHBIM,

2. Jlna cTporo BOTHYTOH (DYHKUHMH I'710DATBHBIH MAKCHMYM JOCTHIACTCs B €IIHH-
CTBEHHOH TOUKE,

Brigeem ypagHeHHe Uit TOUKH MaKCHMyMa u(Y), o003Havas e€ yepes

2 =(xr. o2t 27T s sroro coctasuM dyvekumio Jlarpamxka
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L(x.h) = u(i‘)+}\.[i pix; — ,f] .

i=l
H 3amnmMimemM HCOﬁKDﬂHMHC YCIIOBHA JKCTpEMYMa

oL , ol
o =0,i=1n, =0.
ax; ah
[Tomyuaem, 4TO B TOUKE MAKCHMYMA HMEHT MECTO COOTHOLICHHS
ou(x™)

l*p,- =0, i=Ln,

ox;
n
L]
Z px; =1 =0,
=l
rac 4gepes 1" 0603HaYeHO 3HAUCHHE MHOKHTEIA .l'larpaH}Ka, COOTBETCTBYIOLILEE TOYKE

MakcHMyMa ¥ .
3aMeTHM, 4TO
I. B TOUKE MaKCHMYMA BBIIIOJHAETCS COOTHOIIEHHE

n
z pf'x: = I k]

i=]
TO €CTh NOTPEOHUTENL TPATHT HA PHIHKE BECH CBOIT KanuTa,

2. Tak kak
« 1 odulx)
M= :
P Ox
TO NPH ONTHMAIBHOM BLIOOPE MOTPEOHTENA HMEIOT MECTO COOTHOIIEHMS
1 du(x") 1 cu(x") o _E’u(i‘*]
pmo pp Oy Py Ox,

Benuuuny cu dx; Ha3BIBAIOT NPEIEIBHONH MOIE3HOCTEIO i-ro ToBapa. Takum odpa-

30M, B TOUKE ONTHMAILHOTO BLIOOpPA NpeielbHbIe MOIe3HOCTH MPONOPIHOHANBHEI 1e-
HaM Ha ToBap.

3aMeTHM eIIE, 4TO H3 ITOT0 KE COOTHOLICHHS CIeAyeT, uTo A" > 0, TaK Kak [eHbl
OTPHUATENLHBEIMH OBITE HE MOT'YT.

[TonATHE KOMIEHCHPYIOIIETO I0X0/1a HIH TPOCTO KOMIIEHCAITHH MPOIIE BCEro Mo-
HATH H3 PACCMOTPEHUS IPUMEPA.

IIpumep. [Tycts MeeTes Beero IHIlIb IBa BHIa TOBApOB — ToBap HoMep | W ToBap
HOMEp 2 ¢ LIeHaMH 3a C[MHUILY TOBapa p; U p, cooTBeTcTBeHHO. [lyers konmyecTra
nprodpeTaeMbIX TOBAPOB PABHEI X| U X H (DYHKUMA [I0JIE3HOCTH HMEET BH]]
u(xy,x,)=x, -x5. Toraa, umes kanutan / , MTOKYNATEIb A0IKEH PEIINTh CASAYIONIYIO
3aj1aqy:

Xj - X2 = max,
px Xy =1,
xp 20,3, 20.
Pemenne crangaptro. CoctasiaseM GpyHKUHIO Jlarpanxa
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L(xy,x3. ) = x; -3 =M pyx) + paxy = 1)
M cHcTeMy ypaBHeHu#H Jlarpanxa

oL
=0 xy —ap =0,
f}xl
oL
15 =0 xp—Aps =0,
f.}-'{fz
oL
- 0 px+ paxy, =1 =0,
OTHOCHTENBLHO TIEPEMEHHBIX xy,x, H A . Penenne 2Toil cHcTeMbl HMEET BHIT
) I
XN=_ 3 x3=_ . (1)
2p 2p
ITpu aTOM
J’z

maxu(x),x,) = u(_xr,x;] = 1 .
P12
Ecnm, nanpumep, 1=120, p;=10, p,=20, o x; =6, x;=3. [Ipn atoM u(x| ,x;)=18.

OT™MeTHM, 9TO TPH H3MEHEHHH 11EH HAa TOBAPHI MPOHCXOIHT H3MEHEHHE CTPYKTY-
poI noTpednennsa. B 5ToM H3MEHEHHH CTPYKTYPBI MOTPedIeHNns 0HOBPEMEHHO CKa3bl-
BaloTcA aBa dPpdexTa:

a) H3MEHEHHEe COOTHOLICHHS LIeH MEN/Ly pa3IHIHbIMH TOBAPAMH;

0) H3MeHeHHe (PHHAHCOBOH CHTYAIIMHU [1J1 MOKYIaTe/Is.

[loHsTHE KOMIIEHCALMH TIO3BOJISIET HCKITOUHTE BTOPOi 3eKT U BBLIETHTE (-
(eKT BAMAHHA H3MEHEHHA COOTHOIICHHA [IEH MEK/y TOBapaMH Ha X IMPHOOPETEHHE B
4YHCTOM BHAe. BnuAnne nameHeHus uex Ha notpednenue. [Ipu H3mMeHeHHH LieHBI Kako-
ro-To TOBapa HOMEp j MeHAeTCA noTpedIeHne U APYTUX TOBAPOB, CKakeM, TOBapa HO-
Mep i . B 3KoOHOMHKE 3TO BIHSHKE PHHATO H3MEPATH TAK HA3BIBAEMOH MepeKpecTHOIH
IMACTHYHOCTBIO, KOTOPasA ONPEIesaeTCa KaK

.
€ij = ?x,— : Pi :
Pj X
['1aBHBIM COMHOMKHTEIIEM 3/1eCh SBIACTCA IIPOH3BOAHAN X, €p;, KOTOPYIO MBI Ceifuac
H BBITHCITHM.
Hanomuum cHavasna BekTopHelie 0bo3Ha4genns. Mrak, p ecth BekTOp-cTOADCL LIEH

P=(p1:P2sespi) s
x" — BekTop-cTondel noKynok
T ={.rr,x£..,,,x:;]r.
Bennuuner oy, dp ' MBI OyaeM 00BeIHHATE B BEKTOPEI-CTONOLIEI
ox' [{?x{' s 5x,:]r
o \apop” T opy
aubo B MATPHILY
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B KOTOPOIi i COOTBETCTBYET CcTpoke, a | — cronduy. Hanomuum, uro uepes U obo3Ha-

yeHa maTpuua 'ecce

»-«2 L]
dul(x)
ﬁxf-(:'.rf

[Tpuctynum K BeIBOAY. ONTHMANBHAA MOKYIIKA ONPEASIACTCA CHCTEMOI ypaBHe-

[

HHH
n
Yopxi -1 =0,
i=l
q L
X)) _avh 0, i=ln.
e

[

3aMeTHM, 4T0 X° = X" (P, Paseens Pyad).

(2)

[Tpoamppepeniupyem Bee 3TH ypaBHEHHs 110 LieHe n-ro Tosapa p, . Toraa nory-

Haem

Zpr.'+x =10,

n

LI E*,t Y .
Z ae ! lj‘h Pi— A Em = {L
_J.'=| GIJ‘ axj apn GP”

rae 8;, —cumeon Kponekepa, l'lepenmuem BT}" CHCTEMY B BHjIE

Oy

3)

H Oy/1eM paccMaTpHBaTh €€ Kak CHCTEMY JIMHEHHBIX YPaBHEHHIT OTHOCHTENIBHO BEJIHYHH

&' ép,.ox; dp,.oxs dp,,....0x, dp, . [lepexos K BEKTOPHO-MATPHUYHBIM 0003HAYEHH-

sIM, 3anuueM cucremy (3) B Buie

0 -p"| | ap, |_ i
-p U ||ex" ap, %

riae 0 ects BekTOp-cTONOELL, COCTOAIINI U3 17— | HYJIEH.
Pemenue 210il cucTeMbl HMEET BU

L
R r D | %
W ap,| | 0 —p

oo, | |-p U X
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(5)



I'naBHBIM SBIAETCA TO, YTO B CHIY OJI0YHOH CTPYKTYPHI MATPHIL, 00OPaTHYIO MATPHILY U3
COOTHOLIEHHU (5) MOXKHO 3allUcaTh B SBHOM BHe. MMeem

A up'UY
| api-D 1) Ty (=11, (=1 |° (6)
-p U wU = puppl vty
riue
1
H=-= s [?]

p'up

a U" — marpuua, o6parnas marpuue Tecce. Jlns kpaTkocTH, B 1anbHeiimenM Gy1er

HCIOJIB30BATHECH 0603HanHHC
HU{_”EPIU[‘_” + U{—”‘ —H

Torna

/) e .‘C;

Poio) oW TG (8)
ar” | [putVp H 2

a n ’

Orcrona

O Ut ), (9)
Py

rjue H'" o3mauaer n-ii cToben MaTpulbl H.
B obmem cinyuae, ecnu 0b1 AH(]epeHIHpOBaHHE 1UTO 110 LIEHe p; KAaKOTO-TO /-TO
TOBapa, MONYYHIOCH OBl

6_7{':‘ =11 " "
=u- U P ox +AH,,
an H ( f)f Xy il
ax” .
5 =|u-(uf‘”,as)r_rj A HD, (10)
i
,-;_,s
CX :'_l-(U{_”ﬂ)'.?'T‘l‘;':H.
op

rac oJHO H TO 3KE COOTHOILNCEHHE 3dlTHCAHO B Tpt:}{ pPasHbIX l.b{)]’_]!\dﬁ)(: Mo=-2JEMCHTHO, B
BCKTOPHOH (popMe H B MaTpHUHOH gopMe.

JlonoTHUTe/IbHBIC CIIPABOYHbIC CBEICHUS 110 TeMe:
Jlurepatypa [1-12] u camocTosTenbHblil HTEpHET-TIOUCK.
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