Teopuss noBeageHun
noTpeouTens Ha pbiHKe



Teopusa noBeaeHNA NOTpedOUTenNs Ha
PbIHKE

PelweHne 3agaym makcmmMmm3aaumm
doyHKLUMN MNONE3HOCTM NPU DHOOXKETHOM
OrpaHn4YeHun.

PelleHne 3agayn MMHMMKU3aLIMK pacxoaa
notpebutens npm dUNKCMpoBaHHOM
YPOBHE MONe3HOCTM.

YpaBHeHus Cnyukoro.

OueHKa n3aMeHeHus brnarococTosiHUSA
notpeodurtens.



1.PeweHune 3apgavym makcummsaumm oyHKLMM NOSI€3HOCTU NpU
OrOAKETHOM OrpaHUYeHUMNn.

OCHOBHbI€ XapaKTepUCTUKHN
notpeoutens:

* OyHKUNS NONE3HOCTUN U(x, X,,... X ).
» [loxopn notpedbutens (M)

OCHOBHbIe XapaKTepUCTUKU PbIHKA:
* [loTpebutenbckne Habopbl TOBapoOB (X )
* LleHbl TOBapOB (P)



1.PeweHune 3agaum makcmmmusauum byHKLMN MNOME3HOCTU NpU
OLOAKETHOM OrpaHUYeHUum.

U(x;X;) — max npu
pixit px,=M

piX;HprXo,=M — minnpu
U(XI,XZ) — U



1.PeweHune 3agaum makcmmmusauum byHKLMN MNOME3HOCTU NpU
OLOAKETHOM OrpaHUYeHUum.

L(x1, Xp,A) = U(X; X5)+ MM- piX;- poX5)

YcnoBust skcTpeMyma (QYHKIUHU TTOJIE3HOCTH MPU HAJTUYUM OIOKETHOTO

OI'PaHUYCHUA:
6L(x1,x2,A)_O aL(xl,xz,?\)_O aL(xl,xz,?\)_O
ox1 0x2 oA
0U(x1,x5) _
9%y Apy =0
aU(xllxz) _
9%, Ap, =0

M —piX;— p2Xx,=0



1.PeweHune 3agaum makcmmmusauum byHKLMN MNOME3HOCTU NpU
OLOAKETHOM OrpaHUYeHUum.

Kputnueckas Touka (Xi, Xp,A) — IJIMHHAS TOYKA,
Kputnueckas Touka (X7, X;,) — KOpOTKas TOUKA.

DOYHKUNU:

x1 =Di(p1, p2,M),

x2 = Da(p1, p2M),
— ¢yrkuum cripoca no Mapiuamty (o Banbpacy) Ha niepBbIii U BTOPOM IPOAYKT CO
CTOPOHBI TTOTPEOUTEIIA.



1.PeweHune 3agaum makcmmmusauum byHKLMN MNOME3HOCTU NpU
OLOAKETHOM OrpaHUYeHUum.

U (ﬂ' J/CE) = U(Dl(pla pZaM)a D2(pla pZaM)):V(pla p2aM) — KOCBCHHasA
(HesiBHAs) PYHKIIUS TTOJIE3HOCTH.

CBoiicTBa KOCBEHHOM (PYHKIIUHU IMOJE3HOCTH:
1. KocBeHHass pyHKIMS SBIISIETCS OJHOPOAHOM (PYHKIIMEH HYJIEBOW CTEIICHH
10 BCEM MEPEMEHHBIM, TO €CTh IS JitoOoro y>0:
Y’V (P1, P2sM) = v (¥YP1, YP2, YM)
2. IloBbIlIeHHE 10X0Aa NOTPEOUTENS BEAET K pocTy V (Py, P2,M).
3. YBenrueHHe LIEHbI TOBaApa YMEHbIIAET V (P1, Pr,M).
4. OyHKUIMSA BBITYKJIas.
5. OyHKUMA HENPEPBIBHAS.



1.PeweHune 3agaum makcmmmusauum byHKLMN MNOME3HOCTU NpU
OLOAKETHOM OrpaHUYeHUum.

6. [IpenenbHas Mone3HOCTH MO AOXOAY paBHA MHOXUTENHO Jlarpanxka:
ov(p,.p,M)_ )
oM
210 YTBCPXKACHUC II03BOJISICT OLICHUTH HOBOC MAKCUMAJIBHOC 3HAYCHHUC
(1)yHI(LII/II/I ITOJIC3HOCTH, KOTOPOC I10JIYHACTCA IIPU OTHOCHUTCIBHO MaJIOM

NU3MCHCHHUU 10XO/14a.
V(plt P2, M + AM) =AAM + V(pp P2, M)

7. llpenenbHas 1ONE3HOCTH MO LIEHE IPOAYKTA PaBHA:
ov(p,;,p,M)_
dpi
ToxnectBo Posi  1103BOJNSET OLIEHUTH HOBOE MAKCUMAJILHOE 3HAYEHUE
(YHKIIMK TOJIE3HOCTH, KOTOPOE MOIYy4aeTCsl IIPU OTHOCUTEIBHO MajoM

M3MEHEHHMH 1IEHBI IIPOIYKTA.
v(p; + Apy,pa M) = _(fi 7\) * Ap1+ v(py, p2, M)

—(a’c\i 7\), I = 1,2 —toxnectBo Pos



2.Pemienue 3a1a4n MUHAMHU3ALNHA PACcXoa MOTpeduTE s IIPH
(pUKCHUPOBAHHOM YPOBHE IOJIE3HOCTH.

L(X1, X3,A) = p1x1+ pox, + M(0- U(x1X7))

YCII0BUS KCTpEMyMa:
OL(x,,x,A)
0x1

oU(x1,x2)

p— A 0

6x1

OL(x,x,A)
0x2

p2 . XaU(xllXZ) :O

aXZ

OL(X,X,A) s B
%—U- U(XLXz)—O



2.Pemienue 3a1a4n MUHAMHU3ALNHA PACcXoa MOTpeduTE s IIPH
(pUKCHUPOBAHHOM YPOBHE IOJIE3HOCTH.

PelieHne cucrembl ypaBHEHUN:
— ( X1,X3,A\) — IJIMHHAS TOYKA;
— (X1,X; ) — KOpOTKasi TOUKa, XapaKTePU3YIOIIas SKCTPeMYM (PYHKIIHH.

DyHKIUHA:

x1, =H(p1, Pzay),

X2 = Hy(p1, pa,U),
— (pyHk1MK cnpoca no XUkcy (GyHKIMHU KOMIIECHCUPOBAHHOI'O CIIpOCa) Ha
IEPBBIM U BTOPOM MPOAYKT CO CTOPOHBI MTOTPEOUTEIIS.



2.Pemienue 3a1a4n MUHAMHU3ALNHA PACcXoa MOTpeduTE s IIPH
(pUKCHUPOBAHHOM YPOBHE IOJIE3HOCTH.

dynkimu cnpoca: X1, = Hy(py, p,,0), X3 = Hy(py, p,,U) moacrapnsem B
neneByio GyHkio M = p X7+ p,X;
1 TIOJTy4aeM d)ymcuuio pacxoc)oe

M = m(py, p2,U) =p1 Hy(p1, p2,0)+ p2 Ha(py, P2, 0).



2.Pemienue 3a1a4n MUHAMHU3ALNHA PACcXoa MOTpeduTE s IIPH
(pUKCHUPOBAHHOM YPOBHE IOJIE3HOCTH.

CroiicTBa GyHKIUU PaCX010B:
1. OyHKIMA pacXon0B OAHOPOAHA NIEPBOM CTENIEHU I10 TIEPEMEHHBIM P U P,
TO €CTh JIs Jr000ro y>0:
m(Y P1> ¥ P2,U) =y m(py, pa,U)
2. Ecnu 3ajaHHAas ONE3HOCTh U , Py HIIH P, YBEIHUUBAIOTCS, TO
m(p1,p,,U) BO3pACTaeT.
3. @yHKIMA PACXOI0B BBINYKJIas BBEPX IO IEPEMEHHBIM P U P».
4.OyHKUHMS pacXOd0B HENPEPHIBHA.
5. IlpenenbHbIN pacxo Mo MOJIE3HOCTU paBEH MHOXUTEIIO Jlarpanxa:
om(p,p,0)_ ¥
ou
OTO YTBEPKACHUE ITO3BOJISIET OLICHUTh HOBOE MUHHUMAJIbHOE 3HAYCHUE
(YHKIIMK Pacxoi0B, KOTOPOE MONYYa€TCsl IPU OTHOCUTEIIBHO MaJIOM
M3MEHEHUU 3a1aHHOU TOJIE3HOCTH:

m(pq, P2, U) = AAU +m(py, Py, U)




2.Pemienue 3a1a4n MUHAMHU3ALNHA PACcXoa MOTpeduTE s IIPH
(pUKCHUPOBAHHOM YPOBHE IOJIE3HOCTH.

CroiicTBa GyHKIUU PaCcCX010B:
6.1IpenenbHbINA pacxoy Mo LIEHE TOBAPOB PABEH:

om(p,p,0) - .
(P, b, )_ xX;, L =1,2—-nemma lllenapna
dpi

Jlemma Illenapga noO3BOJISAET OLIEHUTh HOBO€ MUHUMAJIbHOE 3HAYEHUE
(YHKLMK pacXoAoB, KOTOPOE MOIYyYa€TCsl MPU OTHOCUTEIIBHO MaJiOM
M3MEHEHUU LIEHBI POAYKTA.

m(p; + Apy, po, U) = X * Apy+ m(py, py, U)




3. YpaBHenus Ciyukoro.

B ¢ynkmuro cnpoca Dy(py, p,,M) NOACTaBUM YPOBEHb J10X0/A, PABHbBIN
MHHHMMAJIBHOMY PACXOMy ISl JOCTHIKEHHMS 3aJaHHOTO YPOBHS MONE3HOCTH U:
M= m(py, p2,U).

Torna 3HaueHnsIMH GYHKIMNA crpoca 1o Mapiuamty 1 nmo Xukcy oyaer
SIBIISITHCSI OZIMH U TOT ke 00beM moTpebnenus topapa u U = U.
To ectsb:

Di(p1, p2, m(p1, Pzag)) = H,(p;, pzavU)
Dy(p1, 2, m(p1, p2,U))= Hy(py, po,U)



3. YpaBHenus Ciyukoro.

HaizieM 4yacTHYrO NIPOU3BOHYIO:

OHi(p,,p,0)_9D,(PPym(P1P20)), 9D, (PP, M (PP, D)) 4IM (PP, U)
dp2 dp2 oM dp2

YuuteiBas, 4To:
om(p,,p,,
dp2

1 Dy(p1, P, m(p1, Pz,U)) = Hy(p;, pz,U)

D H,(p,, p,, U) — nemma Illenapaa

[Tonyunm ypaBHeHue Ciylkoro:
oH1(p,p,U) _ 9D1(p,p,m(p,p,U)) n dD1(p,,p, m(p,,p,U)) 4

op2 op2 oM

D,



3. YpaBHenus Ciyukoro.

OH1_ 0D1, D1,
dp2 adp2j oM 2

Nnu

0D1_ 9H1 9D1 ..
dp2 9p2 oM 2
[locne penenus Ha D; = H; 1 yMHOXEHUA HA P, NTONYy4aEM:

p2 , 0D1_p2, 0H1 p2, 0D, *D,
D, Jp2 H, 0dp2 D, oM
[IpeoOpasyeM mocienHee ciiaraeMoe:
p2,, dD1 D _ M, aD, ,p2D2
D. oM 2 DM M

1 1



3. YpaBHenust Ciayukoro.

[Tonygaewm:
p2 , dD1 _p2, dH1 M, dD, ,p2D2
D, Jp2 H, 0Jp2 D, oM M

p2 , 301
D, 0p2
Mapamty) Ha 2-bIil IPOAYKT IO LIEHE 2-T0 MPOAYKTA.

— K0A(DHULIMEHT TTEPEKPECTHON AIACTUIHOCTH cripoca (110

P2, OH1 .
H_ _ap 2— K03(1)(1)I/IHI/I€HT IEPCKPCCTHOU DJTACTUYIHOCTH CIIPpOCa (HO XI/IKCY) Ha
1

| -bIM IPOIYKT MO 1IEHE 2-TO MPOAYKTA.

M, dD,
F oM — 3JIACTUYHOCTD CIIPOCa I10 JOXOLY.
1
p2D2 o
T— J0JIs1 JOXO0da I'IOTpe6I/ITeJ'ISI, KOTOPBIN OH TPATHUT HaA HpI/IO6p€TCHI/Ie 2-TO

MIPOIYKTA.



4. OueHka U3MeHeHHUs 0J1aroCOCTOAHUS MOTPeOuTe A

[lycth uMeeTcst ypaBHEHHE OFOIKETHOM MIIOCKOCTH:

pX, TpXx, +..tpx =M

Ero MOXXHO IpeICTaBUTh.
px ty=M,
e y=p, X, T ... T p X — KOIHMYECTBO KOMNOZUMHO20 NPOOYKma (ToBapa).



4. OueHka U3MeHeHHUs 0J1aroCOCTOAHUS MOTPeOuTe A

yO
y
o

1,09

q:x; ty=M; qi-py
qx, ty=M; +A M,



4. OueHka U3MeHeHHUs 0J1aroCOCTOAHUS MOTPeOuTe A

MNepexoa x? — xM — obwmin adbdekT (0I)
MNepexoa x® — xY — adbdekT 3ameHbl (33)
MNepexoa x? — xB) — adpdekt goxona (3)

03 =33+3[



4. OueHka U3MeHeHHUs 0J1aroCOCTOAHUS MOTPeOuTe A

®opmyna O = 23 + D[ HarIAIHO UHTEPIIPETUPYET ypaBHEHHE CIyIIKOTO:
oD1_ 9H1 0D1 .

dp2 B dp2 M 2

(09) 33)  (24)




4. OueHka U3MeHeHHUs 0J1aroCOCTOAHUS MOTPeOuTe A

y
1,2
y(2) - x®
|
yoL__ e ‘ x@)
y(4) |r B N —X—(ﬁ T
------------ R : I,/
: AN
I : | I
Xia) X1'(4) I X, X,

q:x; ty=M; qi-p;
pixsty=M;-AM,



S. Teopusi BbISABJIEHHBIX MPEeINOYTCHU N

OcHoOBHbBIE IPEANNOCBIIKA TCOPUH BbBISIBJICHHBIX HpCI[HO‘lTCHHfII
1. OTKa3 OT UCIIOAB30BAHUS MOHITHS MTOJIEC3HOCTH U (bYHKI_[I/II/I ITOJIC3HOCTH.

2. OTHOLIIEHHUE MPEAIIOYTECHUS CBA3AHO C PHIHOYHOW CUTYAIUEH.
PriHOYHAs cuTyalus — mnapa, COCTOAIIAs U3 BEKTOpa LIEH U J0X0/a.

3. ITorpebOuTenb, mproOpeTas Ha pbIHKE MOTPEOUTEIBLCKUI HA00Op 00sI3aTEIBLHO
TPaTUT BECH CBOM JIOXO.

4.Bpi00p moTpeOuTesis SBISETCS €IMHCTBEHHBIM, (IIPEANOCHLIIKA O CTPOroi
BBIITYKJIOCTH IPEAIIOYTEHUIN TOTPEOUTENS).

5.Ecnu BeIOpaH norpeduTensckuii Habop X!, To oH ompexenser
eIMHCTBEHHBIM 00pa30M PhIHOYHYIO CUTyaluio, T.e. X' = (ypl,yM!) tak, 4ro



S. Teopusi BbISABJIEHHBIX MPEeINOYTCHU N

[TorpebuTensckuii Habop x! = (x%...x}l) IpsIMO BBISBJICHHO (T.€. SIBHO )
npezmquTaeTc;{ noTpeduTensckoMy Habopy X2 = ( x5...x2), ecmu p'x! > plx2,
rae p'x! = M! u (p',M!)— Hekoropas (BHonHe onpenelieHHas) poIHOYHAS
CHTYaIHS.

CumBonnka x!>* x2.

Caadast akcuoma BbisiBJIeHHBIX npeanouTenuu ( CaABII):
ecmu x!>* x?u x! # X2, T0 HEBepHO, UTO X >* X2

CuiibHasi akcoMa BbIsiBJIeHHBIX npeanouTenuii ( CuABII):
ecmm X! >* x2, x2>*x3, ..., xN1>*xku x! #xX, 10 HeBepHO, uTO XX >* X1

CnABII ects npu CuABII k=2.



S. Teopusi BbISABJIEHHBIX MPEeINOYTCHU N

Ecnu oTkazarbCsi OT MPEANIOCHIKA O CTPOTOM BBIMYKIOCTH MPEANOUYTCHUM
MOTPEOUTENsl, OCTAaBHUB MPEANOCHUIKY O BBIIYKIOCTH IPEANOYTCHUIN
norpedutens, To or CuABII MoxHO mepedTH K K OOOOIIEHHON akcuome
BbIBIEHHBIX mpeanouteHuii (OO0ABII)

O0001meHHAasA aKcMOMAa BbIsIBJIeHHBIX npeanodreHud (O0ABII):
ecm x! >* xKu x! #xX, To HeBepHO, yTO XX >* X1,

Teopema Idpuara
Jl7st Toro 4ToOBl JAHHBIE O MOTPEOUTEIHLCKOM IOBEACHUU HWHAUBHAYyyMa
coorBeTcTBOBa)In OOABII, HeoOXOOMMO W MOCTATOYHO, YTOOBI B OCHOBE
MOTPEOUTENIHLCKOIO MOBEICHUS JIeKaIN palliOHAIbHBIE MPEANOYTCHUS.



