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Pemrenus 3agau
Bropoii Typ. 3agaumn. 11 xiacc
22-23 aneapsa 2022 e.

3agaua 1. OpranmnsaTopsl OpraHuU3yIOT (30 6aw108B)

Kupwn n lomra 3aHMMaroTes sKCIieprMeHTaMI U BBIJAIOT Mepd B KaMopKe. 3a 2 uaca Kupmr
MO>KeT caesarh 20 SKCIIepMMEHTOB JIIM BBIAATh 40 eqMHNUI] Mepua (a TakKe JIIOOYIO UX JMHETHYI0
KoMOMHa1uio). ['omra, coorBecTBeHHO, 80 aKcIepuMeHTOB 1y 20 eqrHUI Mepya. O6a 3TMX 3aHATUA
aPeKTUBHO pacIpefesieHbl MeKIy pebsTamu. Mepu 1 9KCIIepUMEHTBI JeTa0TCs CIIeHMAIBbHO I
Mu1sl, GyHKIMS IT0JIe3HOCTY KOTOPOro 3anaércd ypasHeHneM: U = min{x, y}, Iie X — KOJIMYECTBO
eMHULl Mepua, a Y — KOJIMUeCTBO SKCIIePUMEHTOB.

a) (12 6amnoB) Haitnure, CKOJIBKO eUHNII Mepua U SKCIEPUMEHTOB OymeT moTpebusars Mu-
IIIa ¥ IPONJUIIOCTPUPYIATE Ballle pellleHNe Ha rpaduke (HauepTuTe KapTy KPMBBIX Oe3pasinums 1
IIOKa)KITEe BBIOOP ONTMMAIBHOI TOUKIA).

0) (8 6awroB) Ilycts Ipo youBUTENbHBIE TOBAPHI (IKCIEPUMEHTHI U Mepu) y3HAI AHTOH I
cTajJ ImoTpeOyaTh 3Tu ToBaphl BMecTo Mumnel. Ero ¢yHKIMs moje3HocTM 3agaéTcs ypaBHEHMEM:
U = -x* + 8,5x + y. CKOJIbKO MepyUa 1 9KCIIEPUMEHTOB ITOTPeOUT AHTOH?

B) (10 6ammoB) BriBequre pyHKIMIO cIipoca AHTOHA Ha Mepd (B 3aBMCUMOCTY OT I[eHbI Ha Mepy),
ecJIN IleHa 3KCIIepMMeHTa paBHa 1 ThIC. pyo6.

\. J

HaunéM c Toro, uTo B yCJIOBMU YKa3aHa Ipon3BoauTenbHocTh Kupyia n lomn 3a 2 yaca paboTsl.
910T pakT HE0OI3aTeIHPHO MCIIOIB30BATh IIPY PELIeHNU, OTHAKO, €CIVM YYACTHUKIY eIV 00BEMBI
IIPOM3BOJCTBA Ha 2 U pelllaly BCIO 3aady C STUMMMI UMCIaMy, OaJIIbl He CHIDKAINCh. 31ech ke
NpMBeREM pellleHre I 00BEMOB IIPOM3BOICTBA 3a 2 Yaca.

a) AJNbTepHAaTMBHAS CTOMMOCTB TPOM3BOICTBA SKCIIepuMeHTOB It Kupmmna: ACK = 2, anprep-
HATMBHAS CTOMMOCTb MPOM3BOJICTBA 3KCTIepuMenTOB st Lom: ACY = 0,25. Cymmapno Kupun u
l'omra moryT npomnsBectu 100 skciepuMeHTOB Wi 60 enuHNI Mepya. IlocTpouM KpuByro IpousBoa-
CTBEHHBIX Bo3MOoxkHOcTeli ['omn n Kupuimna, pyKoBoACTBYACh T€M, UTO aJIbTEPHATUBHAA CTOMMOCTD
IIPOM3BOJCTBA PACTET C POCTOM 0O'BEMOB ITPOM3BOJICTBA.

M

qDYHKLII/IH noaesnoctT Mumm U = minx, Y. Takas (bYHKLII/IH ITIOJIE3HOCTN COOTBETCTBYET KOM-
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IUIEMEHTApHBIM TOBapaM, KpMBBIe 0e3pasInuns NMeIOT BUJ] «yTOJIKOB», BEPILIITHBI KOTOPBIX PaCIIo-
JIararoTCcsa Ha MpsaMolt y = x. ONTMMaIbHO TOUKOII OyAeT SBIAThCS TOUKA, B KOTOPOII IIepeCceKaroTCs
KIIB l'omm u Kupuina n kpuBas 6e3pasnuuns Muiim. Mckomoit KpuBoii 6e3pasinums B JTaHHOM
ciydae OymeT SIBJIATBCS Ta, KOTOpas MMeeT POBHO OfHY Touky IepeceueHus ¢ KIIB. M3o6pasum
KapTy KpuBbIx 6e3pasinuns, KIIB 1 onTuManbHy0 TOUKy Ha OJHOM rpaduke:

R R N
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48 60  af
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4

Bupgro, uto onTumanzpHas TOUKA HAXOUTCS HAa BTOpOM (cieBa-HampaBo) yuactke KIIB. Ypasue-
HIIe 9TOro yuacTka: y = 240 — 4x. [IpupaBHsaeM ypaBHeHMe BToporo yuactka KIIB u npamoit y = x:
240 - 4x = x = x" = 48, y" = 48. Takum 06pa3oM, B ONITUMyMe OyaeT IOTPeOIITHCI 110 48 eIMHUIT
MepYa U 9KCIIEPUIMEHTOB.

OtseT: 48 equHUL Mepya U 48 3KCIIEpUIMEHTOB.

0) 3mech CTOUT pacCMOTpETh ABa CIydas.

1. IlepBsIit cotyyart: ONTUMYM HaXOQUTCS Ha ITepBoM (ciieBa-HampaBo) yuacTtke KIIB.

YpaBuenne nepsoro yuacrka KIIB: y = 100 — 0,5x, x € [0,40]. [TomcTraBuM 3TO B IOJIE3HOCTH
AHTOHA ¥ TPOMaKCHMU3UPYEM e€.

U, = -x*+8,5x + 100 - 0,5x = —-x* + 8x + 100 — max
x€[0,40]

CDYHKLU/ISI ITIOJIE3HOCTHM MIMEET B r[apa6o.nb1 BETBAMU BHU3, HOQTOMY MaKCI/IMYM — B BepU_I]/IHe.
., 8 .
x' = =4€[0,40] y =98

U =-16 + 32 + 100 = 116

2. Bropoii ciyuari: onTMMyM HaXOJUTCS Ha BTOpOM (ciieBa-HarpaBo) yuactke KITB.
YpaBuenne Broporo yuactka KIIB: y = 240 - 4x, x € [40,60]. [loncTaBuM 3TO B MOJIE3HOCTH

AHTOHaA U IPOMaKCUMU3UPYyeM €€.

U, = —x? +8,5x + 240 — 4x = -x* + 4,5x + 240 — max
x€[40,60]

CDYHKLU/IH ITIOJIE3HOCTU MMMEET BUL Hapa6OJII:I BETBAMIU BHI3, IIO3TOMY MaKCUMYM — B BEPIIINHE.

45
Xy = —- = 225 € [40,60]

BunHo, 4TO BepIimHa mapabossl He IPUHAMIEKUT IIPOMEXYTKY, 3HAUNT BbIOMpaeM IpaHNUU-
HYI0O TOUKY IIPOMEXKYTKY, OTVDKAJIIIYI0 K KOOpJAMHATe BepIInHe, 370 — X = 40, Torga Haigém
I1OJIE3HOCTD:

U, = -1600 + 180 + 240 = -1180
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\.

Bo BTOpOoM ciryuae 1moje3HOCTh, OUeBUIHO, MEHBIIIE, UeM B IIEPBOM, 3HAUUT ONTUMAaIbHbIe 00bEMBI
rnorpebaeHNs Mepua 11 SKCIIePUMEHTOB HalIeHbI B IIEPBOM CIIydae.

OTtBeT: 4 egHNIIBI Mepua M 98 eAMHUIL] 3KCIIEPUMEHTOB.

B) 3anuiem GromKeTHOe orpaHmnueHre AHTOHa B obleM Bume: P, - x + P,-y <I,rne P, P,
— LIeHbl Mepua ¥ 3KCIIEPUMEHTOB COOTBEeTCTBeHHOe, a | — moxon AHToHa. C yuéTOM HaHHBIX U3
YCIIOBHUSI MOYXKEM IlepenncaTh OKeTHOe orpaHndYeHre AHTOHA B cilenyoiieM Bume: Py - x +y < [
mwm y < I-P,-x. 3ametum, uto ecnn y < I — P, - x, MBI MOKeT HEMHOTO yBeJIMUNTD y U YMEHBIIINTD
X, IIpM 3TOM YBEJINTUNB I10JIE3HOCTD, II03TOMY HEpaBEHCTBO MOKHO 3aMEHIUTH Ha paBeHCTBO. Torga
IIOJCTaBMM OIOJI’)KeTHOE OTpaHNYeHle B IOJIe3HOCTh AHTOHA U IIPOMAKCUMUSNPYEM:

U=-x*+85x+I-P.-x=-x"+(85-P)x+I — max
Oéxgg

(DYHKI_U/IH ITIOJIE3HOCTU MIMEET B Hapa6OJIbI BETBAMIU BHI3, IIO3TOMY MAaKCIIMYM — B BEPIINHE.

*

85— Py
X'=—

2
3ameTumM, 4To eciam Py > 8,5, TO ToBap X CTAaHOBUTCS CJIMILKOM AOPOTMM, M AHTOH II€pecTaéT

ero moxymnarsp, T.e. X = 0, P, > 8,5. C mpyroii CTOpOHBI, ecii pacXojbl Ha TOBap X B ONTUMYyMe
MPEBBIIIAIOT J0X0A AHTOHA, TO OH OyeT MoTpebsATh POBHO X" = [ 85K , L

P> 2 P
Taxkum 06p3.30M, CIIPOC HA MEPY COCTOUT M3 TPEX YUACTKOB:
0, P, >85
d 8,5-P, 8,5-P, 1
X = 2 x’ Px < 8,5, Tx < }Tx
I 85-Pr _ I
P’ 2 P

3agaua 2. Eco-friendly (9, 10, 11 kmacchr) (30 6aiwTOB)

B ropone Bpu xommnanuneit «Pirelli» opranuzoBaHo mpou3BoaCTBO aBTOMOOVMIIBHBIX IIOKPBIIIIEK.
Crpoc Ha mokpsIiKy umMeeT Bug Qy = 100 — P + 208, rne P — 1eHa MOKPBHILIEK, a KOIPPuImmeHT
f ompenenser cTeneHb 9KOJOTMYHOCTY IIPOU3BOACTBA. f = 1, eciiyt IPOU3BOJCTBO SKOJIOTUUHOE, I
f = 0 B uHOM ciryuae (TO eCTh MOKET IIPUMHMMATh TOJIBKO 3T NBa 3HaueHus). OyHKIMS U3HepiKeK
dupmpbr Takxke 3asucut ot  u umeer Bum: TC = (1 + f)Q? + 100 + 50.

a) (10 6anos) «Pirelli» sBiseTCI MOHOIIONMCTOM Ha phIHKE ITOKpBIIIIEK B ropoae Bpu. Onpene-
nnre, Kakoe f BbIOepeT ¢prpma, KaKoit 00beM IPOTYKLIMI IIPOU3BEIET U KaKyI0 IPUOBLIb ITOIYYNUT.

0) (2 6amna) Kakoit pasmep akKKOpIHOI CyOCU I TOKHO BBIILUIATUTH (prpMe TrocyJapCTBO, UTO-
OBI MPOM3BOJCTBO CTAIO 9KOIOrMuHbIM? Cunraiite, 4To ecan ¢pupme OGe3pasINuHoO, KeIaTh 3aBOBI
9KOJIOTMUHBIMI MJIN HeT, OHa OyzeT mesarh mepBoe. [ocyapcTBO BBIILIAUMBAET CyOCHUIUIO TOIBKO
TeM ¢pupmMam, KOTOphIe 3a60TITCs 00 sKoIorVm!

B) (18 6ayut0oB) Teneps IpaBUTENbCTBO permoHa B3so «Pirelli» mox cBOiT KOHTPOJIB M camo
BbIOMpaeT Koadduiment f. OHO PyKOBOACTBYeTCS MHTepecaMy OOIIecTBa I MaKCUMUS3UPYET COBO-
KynHyo ¢yHKumo nonessoctn U = \/ﬁ + 7, THe 7 — NpuObUIb GupMbl. B3auMomeiicTBIe Mexmy
rOCyZapCcTBOM M KOMIIaHMEl YCTPOEHO TaK: CHayuaya FoCyAapCcTBO BBIOMpaeT 3HaueHMe f3, a 3aTeM
dupma BeIOUpaeT 06beM MpousBoacTBa. Kakoe sHaueHMe f yCTaHOBUT rOCyAapCTBO?
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Pemrenune

a) 3amurem o6patHyIo Gymkmio cripoca: P4 = 100+208- Q. Tereps MokeM 3anucath GyHKIIIIO
MpUOBLIY MOHOIIOJINCTA:

IT = (100 + 208)Q — Q% — (1 + B)Q% - 100 — 508 = —(2 + B)Q* + (100 + 208)Q — 100 — 508 — max

0>0

q)YHKI_U/IH I'IpI/I6bI.TII/I JIMEET BUL napa6onbl BE€TBAMMU BHW3 OTHOCUTEJIIBHO Q, IIO3TOMY MAaKCUIMYM — B

BepILIHE.
100 + 203

Q= 202+ B)

[TogcraBuM HaliieHHOE OIITUMAIbHOE KOJIMYECTBO OOPATHO B MPUOBLIH:

__(2+B)(100 + 20B)? . (100 +208)* _
1= 42 + p)? 2(2 + p) 100 - 505

CpaBauM npubsu npu f = 0m f§ = 1:

(100 + 208)?
42 + p)

- 100 - 508

100 - 100
I(f = 0) = ———— - 100 = 1250 - 100 = 1150
4-2

120 - 120
H(ﬂ= 1)= T‘lOO—SO

1200 - 150 = 1050

100 _
1% - 5.

Ouesnpguo, II(f = 0) > II(f = 1) = f = 0,II" = 1150, Q°

OtBeT: =0, Q" = 25, IT" = 1150.

0) AxkkopaHas cyOcuaus mpocto mpubapisercs K IpuObLIN, KaK KOHCTaHTa. [y TOro, uToObI
¢bupme OBLIO BHITOTHO BHIOPATH 9KOJIOTMUHOE IIPOU3BOACTBO, HOJDKHO BBIIIOJIHATHCS HEPABEHCTBO:
I =0) <II(B = 1)+ S, tme S — paamep cybeumun. [logcraBuB umcia 3 MpeabIAyIIEro MYHKTA,
ITOJTyUVIM:

1150 < 1050+ S= S > 100

OTtBert: Ipu cyocuauu 6ospire v paBHoi 100.

B) OnTuMaibHbIN BbI60p 00BéMa IPOM3BOMACTBA B 3aBMCUMOCTI OT ﬂ He M3MEHNUTCHI, II03TOMY
(100+20p)?
4(2+pP)

l'IpI/I6BIJ'Ib B 3aBUICMMOCTI OT ﬂ JIMEET BUO: II =
ITIOJIE3HOCTU MM€EET BUO:

- 100 — 508. Torzma coBoKyIHast QyHKIUS

100 + 20

U= B+ (100208 44 50

42+ p)

CpaBunMm nosesHoctu ipu f=0u ff = 1:

100 - 100

U(B=0)= ——— -100 = 1150
4.2
120 - 120

U(B=1)=1+——— -100-50 = 1051

Bupso, uro U(f = 0) > U(S = 1), mosromy rocygapcrBo Beibeper [ = 0,
Otger: 0.




Pemenus samau ITpOI1I - 2022 Bropoit Typ. 3agaun. 11 xixacc

3agaua 3. fI 6osplire He Oyqy UTPATh B 3TY UTPY (30 6amwos)

HeBouka ym pacroiaraeT HoxogoM I = 20 ¥ TpaTHUT ero MCKIIOUUTEIBHO Ha IOTpebieHue
YHIKaJIBHOTO ToBapa rox HasBaHmeM «Maru B Illormy». IlomesHocTs Smn 3amaeTcsa QyHKIME
U =-q¢*+42q - 2pq, rme q — KonmmdectBo morpebiaennpx Maros B lllormiy, p — 1eHa, o KOTOPOIL
Omnu ux Kynmia. CanraiiTe, 4To IJUIM BOCIPUHIMAET IIEHYy p KaK 3aJJaHHYIO.

Maru B [lloruny npogaer ¢pupma-moHomnonnct «l'omner Panekcannpa», ero QyHKIMS U3nepsKek
3amaercsa kKak I'C = 6q. Pupma MaKCUMM3MPYeT CBOXO NpUOBLIb. I[Ipy 3TOM MOHOIIONNCT MOXKET
BBIOpATD 3aTIATUTH @ IeHEXKHBIX eIMHNI] 3arafl0uHOl oapyTe it — MoHMesns, KoTopas B TAKOM
ciyuae Oymer roroBa mpuobpectn « equaun Maros B [llormny mo Toit sxe meHe, uto u . Ecian
9nnu mpuobperer 0 emuHMI ToBapa, VoHMeNb He KyNUT HUYETO U OOVDKEHHO YiifileT BMeCTe C
TIOOpPYTOIL.

a) (10 6asutoB) BrIBeUiTe PHIHOUHBII CIIPOC B 3aBUCUMOCTH OT (.

0) (15 6amnoB) Ompenenure 3HaUEHME @, KOTOPOE BbIOEpeT MOHOIIOJIICT, I HAVIAUTE IPUOBLIb,
KOTOPYIO OH IIOJIYYNT.

B) (5 6ayutoB) IIpenmnonoKumM Temepp, YTO AeATeNbHOCThIO «Iosutbl Pajekcanapa» HeqOBOJIEH
BEepXOBHBIN opraH npasutenscTBa — Cyn ®oprynsr. Uepes ocobble kaHanb! Bo3neiictBusa Cyn Pop-
TYHBI JOOWJICS TOTO, YTO M3AEP>KKM MOHOoIoiucTa Bodpociay no TC = 10q, a miarta, KOTOPYIO
HeoOxomMMo otmaBaTh MonMens Bospacia 1o 5a + 6. OnpeennTe HOBOE pABHOBECHOE 3HAUEHIIE O
7 IpUOBLTH MOHOIIOJCTA.

J

Pemrenne

a) BrokerHoe orpannuenue Oman: pq < 20 win q < %.
IIpomakcuMm3upyeM Moue3HOCTh:

U=-q"+(42-2p)qg — max
_42-2p
S22

OueBUAHO, UTO KOJIMUECTBO TOBapa He MOXKeT ObITh OTPUIIATeIbHBIM, II03TOMY p < 21.
[IpoBepuM, Ipy KaKMX 3HAUEHUSAX LIEHBI BBIIIOJHSETCS OI0KEeTHOe OTpaHMUeHIe:

*

=21-p
21—p<%=>p2—21p+20>O=>(p—20)(p—1)20

Ecnn 6ropkeTHOE OTpaHYeHye He BBIITOIHIETCS, 3HAUNT JJUIM TPATUT OOJIbIIIe AeHeT, UeM MMeeT,
II03TOMY B 3TOM cJIyuae OonTuMMayibHOe rnorpebienue Maros B Illormny O6ymger paBHO 2;0, T.€. OHa
IIPOCTO IIOTPATUT BECH CBOIL JOXOJ.

Taxk, moxkem 3anmcarhb crpoc Ianu Ha Maru B [llorumy:

21-P, 0K<PK1

d 21,70, 1<P<20
q:
21-P, 20K P<K21
0, P=>21
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Temeps mo6aBuM K cripocy i cripoc eé moapyru VIoHMenb M IOJTy4YMM pPBIHOUHBIN CIPOC Ha
Maru B llornny B 3aBUCHMMOCTU OT Q:

21l+a-P, 0<PKI1

0 - 2 +a 1<P <20
21+a-P, 20<P<21
0, P>21

0) PaccMoTpuM 4 ciryuas, B K&XIOM 13 KOTOPBIX OyeM MaKCUMMUSMPOBAThH IPUOBLIH MOHOIIO-
JIACTA.

1. 0¢=21-P,P€[0,1]u[20,21]
II, = 21P - P* - 126 + 6P = —P* + 27P - 126

(DYHKLU/ISI HpI/I6bIJII/I VIMEET B[ napa60nb1 BETBAMI BHI3, HOSTOMY MaKCI/IMYM — B BepI_HI/IHe.
27
P'= = =135¢[0,1]u[20,21]

BupnHo, uTo HalileHHas I[eHa He NMPUHAMJIEKUT HY>KHOMY IIPOMEXYTKY, II09TOMY BBIOMpaeM
OnyoKaiilliee 3HaUEeHNE M3 IIPOMEXKYTKa (IIOCKOJIBKY MMeeM JeJIO ¢ I1apabosiol BeTBIMY BHUS,
yeM Jajibllle MbI OT BEPIIMHBI, TeM MeHbllle 3HaueHne QyHkumu). 3Haunr P = 20 = II; =
-400 + 540 - 126 = 14.

2. 0"=2,Pe[1,20]

120
I, =20 - —
P
120
I, = — > OvP
p2

[Monyumnm, uTo MpOM3BOAHAS BCErJa ITOJIOKUTENbHA, 3HAUUT (QYHKIMSA BCerja BO3pacTaer,
[I09TOMY BbIOMpaeM HamboJblllee BO3MOKHOE 3HaueHue eHbl: P* = 20 = [I, = 20 - 6 = 14.

3. 09=21+a-P, Pe[0,1]u[20,21]
II; = 21P + aP - P> - 126 — 6a + 6P — a* = -P* + (27 + a)P - 126 - 6 — a*

(IJYHKI_U/ISI l'IpI/I6bIJII/I JIMEET B[ r[apa6onb1 BE€TBAMU BHU3 IIO P, II0O3TOMY MAaKCUMYM — B BEP-

ILIHE. -
+a
P = = o € [13,15]

[TogcraBuM HajlieHHOe 3HAUEHIE LIeHbI B IPUOBUIH U IIPOMaKCUMU3NPYeEM II0 o

_ (27 + a)?

I1, - 126 - 6a - @* = -0,75a> + 7,5 + 56,25

(I)YHKI_U/IH HpI/I6bIJII/I IMeeT BILL napa6onbl C BETBAMIU BHU3, IIO9TOMY MAKCUIMYM — B BEPIIIIIHE.
a =5¢[13,15]

HaitmenHoe onTmManpHOe 3HAUeHNE He IPUHAIJIEKUT IIPOMEXKYTKY, II03TOMY OymeM OpaTh
OmyoKaitiee qomycrumoe, T.e. o = 13 = Il; = -0,75 - 169 + 7,5 - 13 + 56,25 = 27.
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4. Q=2+ a,Pe[1,20]

120 120
H4=20+aP—?—6a—0{2=—a2+(P—6)0(+20—?

dyHKUMS IPUOBLIN NMeeT BI I1apaboJibl BEeTBIMI BHIU3 OTHOCUTEJIBHO @, IO3TOMY MaKCUMYM

— B BepIIUHE.
. P-o
a =—-

2

[TopcraBuM IOJTy4YeHHOE 3HAUEHMe 0OPaTHO B IIPUOBLIb:

P - 6)? 120
( ) +20 - —

H4= 4

, P-6 120
IT, = 5 + P > 0 IIpM JOIIYCTUMBIX d
[Monyuminn, uTo MPOM3BOIHAS BCEr[a ITOJIOKUTENIbHA Ha OTpaHMUEHNN, 3HAUNUT Oy/eM BHIOU-

paTth HauboIbllIee BO3MOXHOe P* = 20 = II, = 49 + 20 - 6 = 63.

Taxum ob6pasom, HamboIIbIIIee 3HAUEHIe IIPUOBLIN IOJYUIIIN B 4eTBEPTOM cirydae. B aToM ciaydae
MOHOIIOJINCT BbIOMpaeT P* = 20, a 3HaUUT @ = 207‘6 = 6, a IpUOBLTL paBHA 63.

OtBeT: a = 6, I1 = 63.

B) TouHO Tak ke, KaK U B IIpeAbIAYILEeM IIyHKTe PaCCMOTPUM 4 Cirydas.

1. 04 =21-P,P€[0,1] u[20,21]
II, = 21P - P> - 210 + 10P = -P? + 31P - 210
CDYHKI.H/IF{ HpI/I6bIJII/I VIMEET BILL napa6onb1 BETBAMU BHI3, 3HAUVIT MAKCIMYM — B BEPILITHE.
P = 3—21 =15,5¢ [0,1] u [20,21]

HajinenHoe onTMManpHOEe 3HAUEHUE He MPUHANIEKNUT JOIIYCTUMOMY IIPOMEXYTKY, IIO3TOMY
BbIOMpaeM Ompkaiiinee: P* = 20 = I1; = -400 + 620 - 210 = 10.

2. Q'=2,Pel1,20]

200
H2=20——

p
, 200
H2:F>O

[Monyumnm, uTo MPOM3BOAHAS BCErJa ITOJIOKUTENIbHA, 3HAUUT (YHKIMSI BCerjga BO3pacTaer,
II03TOMY BbIOMpaeM HamboJblllee BO3MOxHoe P* = 20 = II, = 20 - 10 = 10.

3. 0%=21+a-P,Pe[0,1]u[20,21]
II; = (21 - P)P + aP - 10(21 - P) - 10 - 5&* — 6 = -5a° + (P - 10)a + (21 - P)(P - 10) - 6

CDYHKLU/IH HpI/I6bIJII/I MIMEET B napa6om;1 BETBAMIU BHU3, II03TOMY MAaKCIIMYM — B BEPILIHE.

P-10
P =
10
HOJ:[CTaBI/IM HalllecHHOE 3HAQUE€HMeE LIeHbI O6paTHO B HpI/I6bIJIb:
P -10)°
H3:%—(P—21)(P—10)—6
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, P-10
IT; = -P+10-P+21-6=0
10
240
P = E& [0,1] u [20, 21]

HaitmenHoe onTuManbHOe 3HaUEHNE He IPUHAJIEKNAT ONTUMAIBHOMY IIPOMEXXYTKY, BbIOMpa-
eM Ompxaniee: P =20 =II;=5+10-6 = 9.

4. Q1= +a,Pe[1,20]

200 200
H4=20+aP—?—100(—50(2—6=—5a2+(P—10)a+14—?

dyHKUMSI TpUOBUIM MMeeT BUJ 11apabosIbl BETBIMY BHIS3 OTHOCUTEIBHO ¢, 3HAUUT MAKCUMYM

— B BepILLUIHE.
P-10

10
[ToxcraBuM HalijeHHOe 3HaUeHNe 0OpaTHO B IPUOBLIE:

*

a =

_(P-10)* 200
20
P-10 200
+ — >
10 p?
[Tosryuny, 4TO MPOM3BOAHAS IOJIOKUTEIbHA I BCeX MOITyCTUMBIX P, 3HauUMT QyHKIUA BCe
BpeMs BO3pacTaeT, II09TOMY BbIOMpaeM HanboJIbIllee BO3MoxHoe P* = 20 = I, = 5-10+14 = 9.

H4 + 14

I, -

[Monyunan, yTo HarbobINAsT TPUOBLIH MOHOIIOINICTA IIPY HOBBIX YCJIOBMIX paBHa 10 1 JocTuraercs
B YCJIOBMSX OTCYTCTBMS TOproBiu ¢ oHmens, T.e. ipu « = 0.
OTBet: a = 0, IT = 10.

3amaua 4. [IpenensHo ckiaoHMTE oTpebenne (11 kmacc) (30 6amnos)

[Torpeburens KuBeT TpU mepuoaa, a umeHHo: 0,1,2. Ero mosesHocTh 0T mOTpebieHNsI B K&KIOM
13 IepuoaoB BeIpakaercs pyukimeit U; = 3T-C; - C,-Z, rae C; — motpebienne B nepuone i € {0,1,2}.B
HYJIEBOM IIepUoie eMy MPUXoauT uek ot JJonanbna Tpamma B pasmepe T, a, Tak Kak 13-3a MaHe MUK
OH MOTepsiT paboTy, TO 3TO €ro eAMHCTBEHHBIN MCTOUHUK JO0XO0Ma 3a 3TU Tpu Iepmona. MHbiMu
croBaMu O0KeTHOe orpaHIUueHNe B mepBoM nepuoje umeer Bua: Wy = (1+r)(T - G), a Bo Bropom:
W, = (1+r)(W; - C;), e r — cTaBKa IIpolieHTa, W) — OOTaTCTBO B IIEpBOM Ilepuone, a W, — 6oraTcTBo
BO BTOPOM IIepMOJIe.

[Torpe6uTens OUeHb TepIIeINB, U [I03TOMY LIEHIT TeKYLINII IepIOJ TaK )Ke, KakK u Oy aymit. [{1s
IIPOCTOTBI CUUTANTE, UTO 1 = 0.

a) (10 6anos) Hatinute mpc (mpemenpHyIo CKIOHHOCTD K ITOTPe6IeHNIO) TOTpebuTes B Iepu-
one 0.

0) (10 6amroB) IlycTs Temeps moTpebieHue B IIEPBOM IIEpUOMe 9K30T€HHO 3amaHo Kak C; =

1
5(1 - A)Wy, re A — omn6ka B BeIGOpe moTpebieHns B nepBoM mepuone. Haiinure HOBoe 3HaUeHIE

mpc B nepuope 0, Kak GyHKIMIO OT A.
B) (10 6anoB) [JokaxnTe, YTO Mpc yBEIUUMBAETCS IIPK JTIOO0M OTKIOHEHUN A OT HYJIA.
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a) 3amnmiieM 3aauy oTpedmMTes:
C0,C1,C2>0

U=3T-C-C:+3T-C,-C*+3T-C,-C2 > max

{CO + Cl + CZ =T
HaﬂHEM IIpENEJIbHYIO ITIOJIE3HOCTD l'[OTpe6JIeHI/IH B KAKAOM I3 IIEPMOJOB:

MU, = U, = 3T - 2G,

MU, = U, = 3T - 2G,

MUZ = Uéz = 3T—2C2

V3 Gro[yKeTHOro OrpaHMUeHNs BUIHO, UTO IleHa HOTpebIeHns B KAKIOM Iepuofe MOCTOSHHAS I
paBHa eqUMHUIIE, IO9TOMY MOKEM 3aIlMCaTh IIPAaBUJIO PaBEHCTBA OTHOIIECHUI IIpeesIbHbIX I10JIe3-

1

HOCTeI! K IleHaM cienytoium obpasom: MUy = MU, = MU, = Cy = C, = G, = %
=1,

Torma HeCJIOKHO HAMTM IIpefesIbHYI0 HOpMY moTpebieHus B HyJseBoM nepuojne. OHa paBHa

T
OTHOIIEHNIO TIOTPe6IeHNs K TOXOMY, T.e. MPCy = =

OTBer: %
0)
1 1-1
C1 = —(1 - A)Wl = —(T - Co)
2 2
N3 6romKxeTHOrO OrpaHMYEHU:
1-4 1+ A
C:=T-C-C=T-C-—(T-C)=(T-C)—
ITogcranBiasieM BCE B IIOJIE3HOCTD:
1-1 1-1)? 1+2 1+ A)?
U=3T'C0—Cg+3T'T(T—C0)—( 4)(T—C0)2+3TT(T—C0)—( 4)(T—C0)2=
1-A+1+A7 1-2)2+(1+A)?
=3T-C0—C§+3T(T—CO)+—(T—Co)z( ) Z( " 37— G 3T(T - Go)-
1+ A2 1+ A2 1+ A2
(T -G +2 -1+ +2 )2+ (1+ )T - Gy + 3T - *’2 T?
(I)YHI(I_H/IH IIOJIE3HOCTHM IMEET B Hapa60JIbI BE€TBAMMU BHI3 OTHOCUTEJIBHO Co, 3HAUNUT MaKCI/IMYM -
B BepILNHE.
. @+ AT
o= 3+ )2

(1+2%)T

Tenepp Mo)keM HAJITHU MIPeHENbHYI0 CKIOHHOCTD K ITOTPeOIeHUIO:
2
sz L+ A

mpco = T  3+X2

OTBer: ;:ﬁ

B) Haitném npoussopuyoo mpc mno A:
203+ %) - 2A(1+ A%) 42
C(3+2)2

mpe; = (3 + 22)?
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IIpousBogHas paBHa 0 mpu A = 0. Tereps onpenenM MIHUMYM 3TO VUIV MaKCUMYM:

o - 43+ A%)? - 2-2A(3 + 1%) - 44

mp (3 + A7)l
L 49 4
mpc (0):§:§>0

Bropas npomsBomHas Ooiblire 0, 3Haunt A = 0 — TOUKa MMHUMyMa I QyHKIUMM mpc, YTO IO
OIlpefieJIeHNI0 03HAUAET, UTO IIPY JII0OOM OTKJIIOHEHUM OT JaHHOI TOUKM PYHKIMS OyIeT yBeJInun-
BaThCHL.

10



