Tema 2. NoBeaeHune notpeburtens
Ha pblHKe 6nar

1. Konn4yectBeHHas (KapAnHanucTckas)
Teopus NosIe3HOCTU

2. lNopsiakoBas (opanHaNUCTCKas) Teopus
NOsIe3HOCTMU:

2.1. AKCMOMBI

2.2. KpuBble 6e3pa3nnumg
2.3. bromkeTHast NMHUS

2.4. PaBHOBecue notpebutens



1. KonnyectBeHHas (KapavHanuUcTcKas)
Teopus Nosie3HOCTH.

o MonesHoctb (utility) — cnocobHoCTb
VYOOB/IETBOPSATH 4yeloBeYecKyto
noTpebHoCTb (NOTpPebHOCTN)

e [l0 onpepgeneHnto, ©6Gnara ob6nagatoT
NOJSIE3HOCTbIO

e Paznuuator obuyto nonesHoctb 6nara,
npeaesnibHyo none3HoCcTb 6nara u obLyto
Nnone3HoCTb Habopa bnar



1. KonnyectBeHHas (KapavHanuUcTcKas)
Teopus Nosie3HOCTH.

o KapanHanucrsl:
v MONE3HOCTb U3MepuMa

v BaXeH YPOBEHb NOSIE3HOCTN,
NOCTaBNsSEMbIA  areHTy 6naroM  wnu
HabopoM bnar

v OYHKLMS Nos1IE3HOCTU (U(X,Y))
ornpeneneHa oAHO3HaYyHO




1. KonnyectBeHHas (KapavHanuUcTcKas)
Teopus Nosie3HOCTH.

o KonnyecrseHHas XapaKTepPUCTUKA
NO/e3HOCTN — KOJIMYECTBO YAOBOJIbLCTBUS,
[OCTaBnseMoro areHty 6naroMm B
npouecce notpebneHus.

o [lOCKOSIbBKY OOBLEKTUMBHO eAuHUL AN
N3MEPEHNS YAOBOJILCTBUS HE CYLLIECTBYET,
KapAWHANUCTbl NpPeasioXXunn BBECTU B
HayuyHbI 060poT noHsATHe «toTtun (util)» -
eAnHULA NOME3HOCTM!.



1. KonnyectBeHHas (KapavHanuUcTcKas)
Teopus Nosie3HOCTH.

o NMone3sHoctb Habopa 6nar (U(X,Y))-
YOOBOJIbCTBME, MOSIYYaEMOE areHToM Mpwu
Mcnonb3oBaHuu aaHHoro Habopa (X,Y)

o [lone3HocTb Habopa  3aBUCUT  OT
None3HoCcTn  otaenbHoro  6nara -
KOMMOHEHTa AaHHOro Habopa, a Takxe oT
CoCTaBa U 06beMOB pas3nMyHbIX bnar B
Habope



1. KonnyectBeHHas (KapavHanuUcTcKas)
Teopus Nosie3HOCTH.

e Obwaaa nonesHoctb 6nara (TU) -

Nosie3HOCTb, MoJslydyaemMass OT Bcero obbema
6nara X

e Ecnn 6naro penumo, Ansa KaXkaou ero eAvHULbl
MOXHO VYKa3aTb BE/IMYUHY MNOME3HOCTU —
npeaenbHyko nosesHoctb (MU )

o NpepenbHass none3Hoctb ©6Gnara X -

NONE3HOCTb, MPUHOCUMAsT KOHKPETHOWN €ANHULIEN
6nara X



1. KonnyectBeHHas (KapAWHANUCTCKas)
Teopus Nnosie3HOCTH.

[lpenenbHble Nnone3HocTu 6nar onpeaensTcs:
* KaK 4aCTHas Npou3BOAHas MO COOTBETCTBYIOLLEN

nepeMeHHoOU

UL

aU(i,))
U S 1

J a]

* WM KaK OTHOLUEHUE AUCKPETHbIX NPUPALLEHUN

AU, j) AU(i, )
MUL' = A : — 3

MU;
] A]



1. KonnyectBeHHas (KapavHanuUcTcKas)
Teopus Nosie3HOCTH.

e 3aKOH YObiBaOWen npeaesibHOM
nosiesHocTu (nepBbin 3akoH [occeHa):
KaXkpas nocnenymwowas eavHuiua  6nara
MMEET MOME3HOCTb  MEHbLUYIO, YEM

npeablayLlas
e B ocHOBe 3akOHa — Te3UC O NMo3TarHoOCTHU
YA0B/IETBOPEHNSI MOTPEOBHOCTEN: NO MEpE

notpebneHuns 6bnara CTENeHb
MHTEHCUBHOCTM NOTPEbHOCTN CHUXKAETCS



1. KonnyectBeHHasa (KapAMHanuUCTCKas)
Teopus NMoJIe3HOCTMN.

u| u
X MU > 0, if x< x*
MU. = 0, if x= x*
MU. <0, if x > x*

MU,

O6buwas u npedesibHas1 NnosiesHocmu b6naza



1. KonnyectBeHHas (KapavHanuUcTcKas)
Teopus Nosie3HOCTH.

BTopou 3akoH [occeHa:

MU /p, = MUy/py

B ontumanbHOM  Habope  npenesibHble
none3Hoct 6nar, COOTHECEHHble C LEeHaMu,
(B3BeLWlEHHblE MpeaenibHble MNone3HoCcTn 6nar)
DaBHbI.
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2. MNopsakoBas (opAnHanuUcTcKas)
Teopus NMos1Ie3HOCTH

OcobeHHOCTM OPANHAINCTCKOro Noaxoaa:

OTBepraetcs npeanocbiyika 06 W3MEPUMOCTU
NONEe3HOCTU

BakeH MopsigoK rnpearioyTeHn, a He YpOBEHb
MONE3HOCTU

CuctemMa npeanoyYTeHUM CTPOUTCA Ha OCHOBE
OTHOLLIEHUS MPEANOYTEHUS
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2. MNopsakoBas (opAnHanuUcTcKas)

TEopus NOJIE3HOCTU

[Ans ynpouweHus 6yaemMm cumtaTb, YTO noTpebutenb npuobpetaer

Habopbl, cocTosilumne n3 aByx bnar. MNyctb X — 06beM oaHOro énara, y —
obbem gpyroro 6nara. Torga nwobon Habop m3 3TMx 6nar MOXHO

OTPa3uTb TOYKOWU
KoopAMHa4:

A

RHas 10 €00} ;ﬂj&ﬁ A
affr
wy=—H

Ha T[1JIOCKOCTU B COOTBGTCTBYFOLIJ,GVI CnctemMe

NMpeaenbHbIE NnosiesHocTu 6ar onpeaesrisitoTCcA:

- KaK 4HacmTHasA npoms3BogHas rno COOTBeTCTByFOLLl,ef/JI

nepemMmeHHom

QU (L, ) QU (i, j)
-, S oy

= MM KaK OTHoOLLIeHMne OANCKpPpEeTHbIX rlpl/lpau.l,eHVll;i

AU (i, j) __AUGE D

B A7 - g Aj
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2.1 AKCMoMbI

o OTHOWEeHHe npeanouteHna (R) -
6MHapHOe OTHolleHWe (3aaaeTcsa Ha nape
HabopoB, WMeELWMX pa3Hbin COCTaB),
obnagatollee cneayrowmMmMm CBOUCTBAMMU:
pedNeKCUBHOCTbD, TPAH3UTUBHOCTD,
NnosaHoTa (NosHas yrnopsiao4eHHOCTb)
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2.1 AKCMOMBI

PegpriekcBHOCTD OTHOLLEHUS
NpeanovYTeHnss O3Ha4vaeT, YTO [JaXe He
MMes: BO3MOXXHOCTU CpaBHMBATb AaHHbI
Habop <«A» C KakuM-nmMbo [Opyrum,
noTpebutenb MOXeT ChopMyInMpoBaTb
CBO€ K HEMY OTHOLLEHUE

[1py HannM4MK ABYX OANMHAKOBbIX HAOOPOB
bnar notpebutenb cuyMTaeT, YTo NHOOU
N3 HUX HE XY>XXE APYyroro: A~A.
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2.1 AKCMOMBI

TPaH3UTUBHOCTb OTHOLLEHUS
npearnoyYTeHnss COCTOUT B TOM, YTO,
CpaBHMBasi MonapHoO Tpu Habopa (K
bonee), areHT ynopsigouYMBAET 3TU
Habopbl: ecnu Habop «A»
npeanoyTutensHee Habopa «B», a
Habop «B» npepnoyTuTenbHee Habopa
«C», TO Habop «A» npeanoyTUTENbHEE
Habopa «C»
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2.1 AKCMOMBI

lonHoTa (nonHass ynopsiA04YEHHOCTb)
3aK/Il0YaeTce B TOM, 4YTO A9 Mapbl
HETOXAECTBEHHbLIX HabopoB «A» n «B>»
MOXXHO YKa3aTb creaytowee: nmMbo Habop
«A» npegnoyTutenbHee Habopa «B»;
nmbo Habop «B» npeanodTuTenbHee
Habopa «A»; mbo 3T  Habopsl
SKBUBA/IEHTHbI
(paBHOMpPeaAnoYTUTESbHbI)

16



2.1 AKCMOMBI

e Ha OCHOBe OTHOLIEHMA npeanoYTeEHNS
Habopbl 6nar yropsio4MBaloOTCH,
(POpMUPYETCA CUCTEMa NpeaAnouTEeHUM,
obnagatoLlias akcmoMaTmyeckn 3aaHHbIMU
CBOWCTBaAMWN: HEHAacCbILLaeMOCTb U CTporas
BbIIyK/1I0CTb (KBa3uBbIMYK/I0CTb)

17



2.1 AKCMOMBI

HeHacbiLjaeMoCTb CUCTEMbI
npeanovYTeEHMN O03Ha4yaeT, YTo Habop, B
KOTOPOM oaHoro u3 6nar 6osnblle, 4YeMm B
apyrom (nNpy HEM3MEHHOM KOJSINYECTBE
npoyunx), NnpeanoyTuTesnbHee.

MHaue: HWU OAHY U3 UMeLWnXca Y
areHta  notpebHocTeM  HEBO3MOXKHO
YAOBMETBOPUTb MOMHOCTbIO
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2.1 AKCMOMBI

Ctporass  BbIMYK/IOCTb (KBa3uBbIMYK/10CTb)
O3Ha4yaeT, yYTo Nbas NMHENHass KOMOWHauums
OBYX  3KBMBANEHTHbIX  (OAWMHAKOBBLIX MO
NOSIE3HOCTN), HO HETOXAECTBEHHbLIX HabopoB
bonee npeanoyYTUTENbHA, YEM  UCXOAHbIE
Habopbl

TpakToBKa CTPOron BbIMYKJOCTU MPEAnoaraer,
YTO JSIMHENHas! KOMOBWHaumsa HabopoB A n B —
Habop C (C = aA + (1-a)B) —ocyllecTBnseTcs
npu 0 < a < 1) npegnoytutenbHee Habopos A
nB
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PaBHOBecue noTpebutens

NpeaenbHble NONe3HOCTU 6nar onpeaeyiaroTCA.:
¢ KaK 4acCmHasda npom3sBoaHas ro COOTBeTCTBYI-OLLI,eﬁ

nepemMmeHHoOu

Ui,

P U
i I’ 1 '

dj

MU;

MU;
° WM KaK OTHOLLUEeHMEe AUNCKPETHbIX NMpupalleHUn

B (i, )

AU ))
Ai I 1 '

Aj

MU; MU;
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PaBHOBecKe noTpebuTtens

o Llenb norpeburens: Haunbonee
noJiHoe yAOBJIeTBOpPEHUe
norpebHocren. lnun: dopMUpoBaHUE
Habopa ©6nar, noTpebneHne KOTOpPOro
NPUHECET MaKCUMarnbHYO MOSIE3HOCTb.

o ®opManmnsaumsa Lenm.
U(X,y) — max
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PaBHOBecKe noTpebuTtens

o OrpaHmMyeHeM ans noTpebutens ABNSETCS
CyMMa, NpeaycMOTpeHHas Ha pacxoabl 4SS
Tekyuwero rnotpebneHns — 6toaKeT.

e Pacxoabl noTpebutens 3aBUCAT OT LEH
npuobpeTtaeMbiXx TOBApPOB W He [AO0J/KHbI
NpeBbILATb BEMNYUHBI BroaKeTa.

o bloXKETHOE orpaHnyeHue nMeeT BuUA:
B—pr—pyy > 0.
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PaBHOBecKe noTpebuTtens

" max U(X, y)
B—pX-— py = 0
X, y= 0




PaBHOBecKe noTpebuTtens

MU /p, = MUy/py = A
A\ — npeaenbHasa nosie3HoCTb AeHer

B ontumanbHOM  Habope  npefesibHble
nonesHoctn 6nar, COOTHECEHHble C LEHaMy,
(B3BELLUEHHbIE MpeAenbHble Mofne3HocTn 6nar)
DaBHbI.
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2.2. KpnBble 6e3paznmuug

e OTOOpaxxeHneM yHKUMN NONE3HOCTU (CUCTEMBI

NpeanoyYTeHNI) ABNAIOTCS KpUBble 6e3pas3/inygums,
obpasyolume Kapty be3pazinyms

e KpuBass  6e3pazmumnsi —  COBOKYMHOCTb
noTpebuTtenbCcknx HabopoB, pa3HbIX MO COCTaBY,
HO WMeKWMX OAMHAKOBYIO A1  AAHHOro
norpeburens None3HOCTb (nopsiaoK
npeanoyYTeHNN)

o Kaprta 6e3pa3/inyns — COBOKYNHOCTb KPUBbIX
6e3pa3nmums Ansg 4aHHOro TUna NpeanoYTeHnn
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2.2. KpnBble 6e3paznmuug

o [MpeanoyTeHns areHTa onuUCbIBatOTCA (PYHKLIMEN
nonesHoctn Kobba-Ayrnaca:

U(x,y) = A x°yPB, roe A=const >0
e B Heoknaccumyeckon  (KapaAMHaNUCTUYECKOWN)
dyHKUnn nonesHoctn: 0 < a,B<1.
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2.2. KpnBble 6e3paznmyus

Kpuebie 6e3pa3nuyqusi HeOKs1accu4ecKko20 muna

27



2.2. KpnBble 6e3paznmuug

o ANANTUBHASA PYHKLMS NONE3HOCTU OTPaXKaeT
OTHOLLUEHMe areHTa K bnaram Kak K cybcTuTyTam:

U(x,y) =ax + By,
rae a - npeaenbHas nosie3HoCcTb bnara X,
B — npepenbHas none3HocTb bnara y
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2.2. KpnBble 6e3paznmyus

Kpuenie 6e3pa3nuyus ons 6nas-cy6cmumymoe
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2.2. KpnBble 6e3paznmuug

o [IpeanoyteHnss areHTa, noTpedbnsatoLwero
6bnara COBMECTHO, T.e. OTHOCSLErocs K
6bnaraM Kak K  KOMIJIEMEHTApUSIM,

onucbiBatoTcd  YHKUMEN  MOSIE3HOCTU
J1eOHTbEBCKOIro Tuna:.:

U(x,y) = min { ax; By}
e 30eCb MapaMeTp d - npeaenbHas

nonesHoctb 6nara X, napamerp B -
npeaenbHas nosie3HocTb bnara y

30



2.2. KpnBble 6e3paznmyus

Kpusbie 6e3pazinyns 4711 B3aUMOAZoNoJHsIoLmux bnar
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2.2. KpnBble 6e3pa3nmuug

CBoucTBa KpmBbIX 6€3pas3/in4ns:

e KpuBble 6e3paznnuma ans HopMasbHbIX MPeAnoYTEHUN
BbINMYK/Ibl OTHOCUTENbHO Hayana KoopAWHAT, WIK:
KacaTenbHble K  KpMBbIM  6€3pa3ivums  UMEIoT
OTpuLUaTENbHbIA HAKJ1OH.

e KpuBble 6e3paznnumnsa He nepecekatoTcs (Ka)kabii Habop
UMeeT OnpedeneHHylo MofIe3HOCTb, WM  MNOopPSAoOK
npeanoyTeHns)

e YeM [ainblle OT Hayana KoopAMHAT HaxoAuTCS KpuBas
6e3paznuumnsg, TEM OONbLUYD MOME3HOCTb UMEIT
coCTaBnsoLmne ee Habopb! (cnepcreue
HeHacbILLAaeMOoCTH)

o KaXKOOU KpVBOW 6e3pa3nnuns COOTBETCTBYET
onpeaeneHHbIn ~ ypoBeHb  NonesHoctn  (Nopsiaok
npeanoYTeHns)
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CBOMCTBa KpuBbIX 6e3pa3nnuus

CBouctBO 1. KpuBble 6e3paznmunsa MMET OTpULLaTEbHbIN HAK/10H.

N pence riTbHbBEle TTIOoOJIe=SHOCT 11 Sri1ar orn 1< ¢ 11O T C=1C
-

<KaK dacTHasa rnpomMm=EeoaHasa NMo cCcoopBaeTccTrBEByYroLiLile
l—lepeMeHll—loﬁ

SL7rCi. 7D
= A N7 T,

A7z s,

I CE.- 7D
=4 4
DT HOLILIceeH LM e O KPses T HEI>X i

L1J1L1 <KarKK <

LTI pPpPalnicerHL1 e

AT CZi, 7D Arrdz. 7D
I‘IJU,; _— = A NTTLI; — =

a4
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CBomcTBO 2. KpuBble 6e3paznnumnsa He MOryT nepecekarbCs.

NMpeaenbHble Nnone3HoaTm Glar onpeagesisaroTCcs:
= KakK 4dacTHas npoms3BpoZiHas Nno coorBeTcrByloLLlem
nepemMmeHHoOoMm

QU (L, P QU (i, j)
MU; = 5 ) MU; = 57

- MM KaK OTHOLLUeHUME AUNCKpPpEeTHbIX npupaLleHum

AUC(CL ) AUC(L, )
MU; — 5 7 | MU; = e
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CBouctBO 3. KpuBas 6e3pa3nuuus, nexallas Bbille M npaBee Apyrou

KpuBOW, npeactaBnser cobon 6onee npeanoyTUTENbHbIE ANS AaHHOrO

noTpebutensa Habopbl 6nar (cneayeTt U3 akCMOMbl HEHACHILLIEHWS).

R \

MpenenbHble NONE3HOCTU Bar onpeaenaoTCs:
* KaK YacTHas NpOM3BOAHAs MO COOTBETCTBYIOLLEN

NnepeMeHHoN

|. o A U@y UG

MUi=

91 . . dj
. * WK KaK OTHOLLUEHWE AWUCKPETHbIX NpUpaLLEeHUI

AU(i, j) AU(i, j)
A Aj

e MU; =

NMpeaces7€ibHbIeEe NnoJie=HoOocTm Grnlar onpeaesyisarorTcs:
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KakK Y4HacT
nmneppemnmMmeH

Mo, — 3 N U5

Hasa NMNMpPpom=BOo/JZlHasA Nno coorBerTcrBylroLLlienm
HO L1

U i, 7D Ui, D
—8 S

L

MJinM KaK OTHOLLIeHnmMe AanmMmcKppeT T HbBIX I_Ipl/lpaLLl.eHl/ll‘/Jl

2z

AU CZ, j)D _ AU CE D

\ T UJ; — Az NMU; — %




CeBoucrso 4. KpnBass 6e3pas3nnumst MoXeT ObiTb
NpoBeAeHa Yepes3 KaXayr TOYKY B MpoCTpaHCTBe bnar.

bnarogaps 3TOMy CBOWCTBY MOSIY4aeM KapTy KPUBbIX
6e3pasnmumnsg, coaepxallyto rMONHYK WHPOPMaLMIO O
cucTeme npeaReuTeHu noTpedbuTtens.

NMpeaenbHbIE NONe3HoOCTUn 6nar onpeaesfiaroTcA:
- KaK 4H4actTHas npoms3sBoagaHasi rno COOTBeTCTBy!OLLI,eﬁ

nepemMmeHHoM
. _ U, ) _ oUW
\ MU; = el MU,; = ==
. .wm et - M KaK OTHOLUEHUE AUNCKPETHbLIX NMpupaLueHmi
_ AUGD AU D
MU; = N - MU; = I
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2.2. KpnBble 6e3paznmuug

o BakHeMLWwEN XapaKTEPUCTUKON  KPUBbIX
6e3paznnuma  ABnSeTcd  rpejesibHasi
HOPpMa 3aMeLLEeHUs — MRSXy
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PaccMOTpMM ABWMXXEHWE BAONb ONpeaeeHHON KPpUBOm
6e3pa3nmumsa rmnoTeTn4eckoro noTpedbuTens.

NpeaenbHble NONIEe3HOCTU 6nar onpeaeinAaroTCA:
* KaK 4HacCTHasda npomssoagHas rno COOTBeTCTBYPOLLI,el‘/’I

MM»A nepeMeHHOM

N - oU (i, )) oU (i, )
E- = . — MU: =

| 0 - Ui oi & aj

\ e WM KaK OTHOLLUEHUE AUCKPETHbIX NpuUupaLleHunm

AU(L,j
wy, — AUGD

4 A

_AUG )

MU :
U, N
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2.2. KpnBble 6e3paznmuug

e MRS~ MokasbiBaeT MpoOnopLuio 3aMeHb!
6nara y 6narom x 6e3 wn3MeHeHUs
Noae3HOCTN Habopa

e MRS Bceraa onpepenseTcs ang
KOHKpeTHoro Habopa

e PasnnyHble Habopbl UMeET pasHYIo
npefenbHytd  HOpMY  3aMelleHust B
notpebneHun.

39



2.2. KpnBble 6e3paznmuug

o [Iponopumnsi 3aMeHbl 6s1arom x 6nara y
onpeaensieTcsd, ucxoass U3 HEM3MEHHOCTU
Nnosne3HoCcTn Habopa:

U=constuindy =0
e dU = de + de = Ax-MU_ + Ay-MUy —
0=
MRSXy = -Ay /Ax = — MU / MUy



lNMpeanases’3€ibHble mNnoJiesHoOoocTm Griar onpeaseJyisarioTrTcs -
- KakKk 4YdacTHasi npomsBoaHasi Nno coorBeTcrByloLLlen
nNepemMmeHHOR

U A 7 QU CZ, j
N U; — Lz J), N U; — a(Jl_'])

L
- MJir1 KakKkK OT HOLLIeH1MMe JAnmcKpPe T HbBIXX I_Ipl/lpaLl_l,eHI/ll‘/_’l

AU CEZ. 7D AU CZ, 7D
NT UJ; — P~ 7 L NT U ; — A7

MpeaensHbie NONE3HOCTM 6n1ar onpeaensitoTcs:

- Kak YacTHas npoussoAHas Mo cooTBeTCcTBYylowen
nepemMmeHHoMn

E124<)) UL D

MU,

. = ai J B

* VNN Kak OTHOLWEHUE ANCKPETHBLIX NpuUupalleHunii

AU D AU D
Sl U=const

MpeaencHbie NoNeszHOCTH 6nar onpeAensatoTca:
- kak uacTHas NpomnssBoAHan MO cCodTBeTcTByIoweR
nepemennoi

_ ouci.s>
— oz

v, — 2R s>
rmu, — 298

- MNu Kak OTHOLWIEHNE ANCKPETHBIX BpupatueHni

Ao, —

A

avce.s> _ adcis>
- -
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2.2. KpnBble 6e3paznmyus

NMpeanenbHbIe NMoNIe3HOCTU 6nar ornpeaesyiAaAroTCcCs.:
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KaK 4yacTHass npomu3BoaHasi Mo COOTBETCTBYIOLLEN
nepemMmeHHom

_ UGN

oU(i,j
MU; = = L MU:M
i oi

J aj
MM Kak oTHoLlleHmne ANCKpeTHbIX anpau_LeHMVI

AU, j) AU (L))




2.2. KpnBble 6e3paznmyus

I‘lpe,q,eanble nonesHocTum 6nar onpeaesfisarnTcsA:
- KakKk 4HY4actTHass npomssoaaHass no COOTBeTCTByIOLL{eﬁ
nepemMmeHHoM

- MM Kak OTHOLWEeHME AMCKPEeTHbLIX npupaLueHumi

Kpusble 6e3paz/inyns HEOK/1aCcCUYeCKoro Tmna
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2.2. KpnBble 6e3paznmyus

MpeaenevHbIEe NnoJsiesHocTum Gnar onpeaesisatroTcA:

Kak 4YacTHas npoussoaHasi Nno cooTBeTCTBYIOLWLEN
nepemMmeHHoMm

Ui J Ui, J
MU; = #, MUy M
A i a7
- MM Kak OTHOLWUEeHME AMNCKPeTHbLIX npupaLleHumii

MU, — AUCE T _ AU D

— 7,
A g AL Voyj

Kpusbie 6e3pazmmyuns s 6nar-cybctutyTos
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2.2. KpnBble 6e3paznmyus

MpeapenbHble NonesHocTm 6nar onpeaensatTcsa:
< KaK 4dacTtTHasa npomssBogHas ro COOTBETCTBy}OLLler/'I

A
y nepemMmeHHom

UL, j) UL, j)
e o

MU; =

< M Kak oTHoweHmne ANCKpeTHbIX I'IpVIpaLLI.eHIAI\/’I

AU, j AU (i, j
MUL-:#. MU,‘:#

A B
|

e
AX

Kpusbie 6e3pazinyns 4711 B3aUMOAZoNoJHsIoLmux bnar
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