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Pemrenus 3agau
Bropoii Typ. 3agaumn. 10 xixacc
22-23 aneapsa 2022 e.

3agaua 1. Ce30HHBI IIPOTYKT (30 6aw108B)

3uMoit CIIpoc ¥ MpeIoKeHe Ha TOPOIACKOM pBhIHKE IMPOXKKOB C TONyOMKOM 3aJaf0TCs, COOT-
BeTcTBeHHO, PyHKIuAMU Qy(P) = 100 — P u Qw(P) = 3P. JleroM npensioskeHne IUPOXKOB IafaeT
10 Qs (P) = P, moToMy 4TO rotyOMKa pacTéT TOJIBKO B XOJIOAHOM Kiammare. Ho okanapHbIe IIpoms-
BOJMTENY OCBOMJIM HOBYIO TEXHOJIOTMIO BBIPAINVMBAHUS TONyOMKY JIETOM, II09TOMY IIpeIOKeHIe
¢ HeaBHUX Iop magaet Juinb 10 Qs (P) = 2P. HoBas TeXHOJIOrMs He IMOHPABIIACH TOCYIAPCTRY,
mosroMy eé sampermian. Ho cToib Ba)KHBIN PHIHOK, PELINMIIO TOCYAAPCTBO, He HOJDKEH OCTaBaThCS
6e3 BEMMaHNA. OHO PEIINIIO MOBBLICUTE CIIPOC Ha pBIHKE 10 Qy(P) = 2a + Qy(P), mpuuém mpu aTOM
TpaTuTCsA a* NeHeKHbIX eUHUI] 13 GrofKeTa.

a) (5 6ayutoB) OmpenennTe M3HAUATbHbIE PABHOBECHBIE [[EHY ¥ KOJIMYECTBO HA PBIHKE IIIPOXK-
KOB C TOJIyOMKOTI 3MIMOII U JIETOM [0 IIOSIBJIEHMST HOBOI T€XHOJIOTUIL.

0) (3 6ayuna) Kakue 1eHa 11 KOJIMUECTBO CKIIAbIBAIICE ObI Ha PBIHKE JIETOM, €CJIV GBI TOCYAapPCTBO
He 3aIIpelayo HOBYIO TeXHOJIOTIIO?

B) (15 6amroB) Ompenennure ONTIMAIbHOE 3HAUEHNE d, €CIIU FOCYJAPCTBO XOUET MaKCUMU3M-
pOBaTh O0OIIIeCTBEHHOE 61arocoCcTosIHIE, KOTOPOE BKIIOYAET B ce0st 6J1arocoCTosIHIe TOTpeOuTeelt,
IIPOM3BOJUTEJIEIL ¥ CAMOTO TOCYAAPCTBA.

r) (7 6aymioB) [lonyunTcs 11 y rocygapcTBa JOCTUYb TOTO K€ yPOBHS 00IeCTBEHHOTO 61aroco-
CTOSTHUSI, KaK B CJIy4ae, eciiyl Obl OHO He 3alIpelayo HOBYIO TEXHOJIOTHIO BBIPAII[MIBAHNS TOIYOUKI?

\. J

a) 3umoit cripoc 3amaérca dymkumeit Q¢ = 100 - P, a npemnoxenne: Q° = 3P. PaBHoBecuio
COOTBETCTBYeT TOUKA IlepeceueHNsI KPUBBIX CIIPOca U IpeioKeHre. AHATUTIYECKN HaM HYKHO
MPOCTO IPUPABHATh UX ypaBHeHud: 100 - P = 3P = P; = 25, Q;, = 100 - 25 = 75.

JleTom crpoc 3amaérca gynkrmeir O = 100 - P, a mpeiokeHue A0 IOSBIEHNS HOBOI TEXHOJIO-
ruu uMmeeT Bung Q° = P. Torma paBHoBecue: 100 - P = P = P;1 =50, Q;l = 50.

OTBeT: 3MMOJI paBHOBeCHAs IIeHA 25, a paBHOBECHOE KOJIMUECTBO — 75; JIETOM O IOSB-
JIeHVsI HOBOJI TeXHOJIOTUII paBHOBEeCHas IeHa 50, a paBHOBeCHOE KOJIMUecTBO — 50.

0) C mosiBleHMeM HOBOJ TEXHOJIOTMM [0 BMeIIaTeJIbCTBA TOCYHapCTBa IIPeIIOKEeHNE JIMeJo
Bupn: Q° = 2P. Torga paBHOBecue: 100 - P = 2P = P, = 1 Q; = &0,

OTBeT: paBHOBEeCHasA IleHa

1%, paBHOBecHOE KomuecTBO — 222,
B) 1. IlepBblil BApHAHT pellIeHNs:

3
YcoBue MOKHO OBLIO MOHSTH TaK, UTO FOCYAapPCTBO CBOMMM 3aKYIIKAMI YBEJIMUNBAET CIIPOC
Ha 2a IpM KaKOOM 3HAUeHUM IeHbl. Torga crmpoc OymeT MMeTh BUI Qd =100 +2a-P, a

npemoxenue — Q° = P. PaBHoBecue Ha 3ToM pbIHKe: 100+2a-P =P = P" =50+a, Q" = 50+ a.
N306pasym crpoc 1 IpeiioxKeHne Ha rpaduke:
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P

100 + 2a oS=r

a+50t — — = -

Q9=100+2a—P

a+ 50 100+2a @

O6IHCCTB€HHO€ 6JIaI‘OCOCTOHHI/Ie — 9TO CyMMa M3JIHNIIKa HOTpCGI/ITeJIeﬁ, N3JINIIKa IIpOM3BO-
OUTeJell ¥ U3JINIIKA rocygapcTBa. [padmuecky usnuiiexk norpeduTeneit — 3To IIIOMIAAb TPe-
YTOJILHUKA, OTPAHNUYEHHOI'0 KPUBOJ CIIPOCA U IIPAMOIL, COOTBETCTBYIOILIEV PABHOBECHOII LIEHE, a
M3JINIIEK l'[pOI/IBBOIII/ITeJIeIZ — II0Iadb TPEYTOJIbHMKA, OTPAHNYEHHOTO Kp]/[BOf/l IIPpENIIOKEHNA
n l'IpHMOI‘/'I, COOTBeTCTBy'IOI_I_[eﬂ paBHOBeCHOﬂ IIEeHE. Nanumiex ToCygapCTBa B JAHHOM CJIydae 3TO
IIPOCTO €T0 PACXOIBI, TO €cTh —a?. Takum 06pa3om, OOLIECTBEHHOE 6IIaTOCOCTOSHIE UMEET B
SW =0,5-(a+50)(2a+100-a-50)+0,5-(a+50)(a+50)-a* = a*+100a+2500-a® = 100a+2500. Bugno,
qTo 06H_[eCTBeHHoe 6J'IaI‘OCOCTO$IHI/Ie BO3pacTa€eT II10 d, a 3HAYUT, €CJIIV TOCYyAapCTBO CTapa€TCAa
MaKCUMU3NPOBATDb O6H.[€CTBCHHOC 6JIaI‘OCOCT05{HI/Ie, TO 6YJI€T BbI6I/IpaTb KaK MO>XHO 6onbmee
3HaAUEHIeE a. HOCKOJIbe' a HUIKaK HE OI'PaHNUYEHO, ONTUIMAaJIbHBIN Bb160p rocygapcrBa: a — +09.

OTBeT: a — +00

. Bropoit BapuaHT pellieHUs:

Ha camom pmerne rocymapcTBo He MOKET YBEIMYNUTH CIIPOC Ha KOHCTAHTY IIPU JIIOOOM 3Haue-
HuM UeHbl. Ecam 1eHa nmogHmMercsa Bblllle MaKCUMAaJIbHON LIEHbI, KOTOPYI T'OTOBBI ILIATUTh
noTpeburenn (B HalreM cirydae 3To 100), To cripoc OyaeT MpeAbIBIATb TOJIBKO FOCYAapCTBO Ha
ypoBHe 2a, T.e. mpu P > 100 MbI OyieT MMeTh BepTUKAJIBHBII y4acTok cipoca Q = 2a. I[Ipu sTom
paBHOBecue y Hac OynyT npm: 100 + 2a - P = P = P* = a+ 50, Q" = a + 50.

B aToM ciryuae obIriecTBeHHOE 6JIarOCOCTOSHIIE — 3TO BCE eIIlé cyMMa M3JIMIIKA ITOTpeduTeer,
U3JIMIIIKA IIPOM3BOMTEIIeN VI M3JINIIIKA FOCY JapCTBa, OMHAKO IrpadruecKy OHM Oy YT CUMTAThCA
HeMHOTo0 1Haue. V306pasnum cIrpoc ¥ IpemioskeHne Ha rpaduke:

P
Q°=P
100 h= - - =
a+501t = =" -
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50-a a+30 100 100+22 @

W3nuiiex npomsBoguresieit rpaduyecky — 3TO IIIOLIAAb TPEYTOJbHIUKA, OTPAHNUEHHOTO KpU-
BOJI ITpEeIJIOKEeHNS 1 IIPSIMOTL, COOTBETCTBYIOII[El pABHOBECHOI IeHe, a M3JIUIIIeK IT0TpednTeeit



Pemenus samau ITpOI1I - 2022 Bropoit Typ. 3agaun. 10 xixacc

— 9TO IJIOLIAJb TPEYTOIBHIKA, OTPAHIMYEHHOT0 KPUBOII CIIpoca (TOJIBKO YUaCTKOM, COOTBETCTBY-
IOIIVIM CAMIM IIOTPeOUTEIIAM, 2 He TOCYJAapCTBY M ITOTPeOUTEIIIM) M IIPSMOIL, COOTBETCTBYIOLIIET
paBHOBecHOII ieHe. [l yo0cTBa 3alTpuxyeM 3Tu GUrypsl Ha rpaduke:

P

Q°=P
100 p= - - -

a+50 1

|
]
) > -

504 a+50 100 100+2¢ g

3eéHBIM I[BETOM 3alITPUXOBAH TPEYTOJHHUK, COOTBETCTBYIOLIMII M3INUIIKY IOTpebmTesel,
KpPACHBIM LIBETOM — TPEYTOJbHUK, COOTBETCTBYIOILNIT M3INIIKY IIpou3Boaurese. Vsnuiek
rocyIapcTBa COCTABIISAET —a.

Taxum o6pasom, ob1iecTBeHHOe Oarococrosiuue umeet Bum: SW = 0,5 - (50 — a)(100 — a - 50) +
0,5 - (a + 50)(a + 50) — a* = 2500. B srom ciryuae 06IeCTBEHHOE GJIATOCOCTOSTHIE TIOCTOSHHO 7
pasHO 2500.

OpnHako, eciiy rocyIapCTBO 3aKyIUT QOCTATOYHO MHOTO IMPOKKOB C TONYOMKOI, I[eHA BBIPO-
CTeT HACTOJBKO, YTO MOTpeOuTenu GoJbliie He OYAYT MOKyIaTh 3TOT ToBap. 'paduuecku ara
CUTYaLus BBITJISAUT TaK:

2at - — = - — - o

100K - — - - =4 -

100 2a 100+2a o

ITpomsoiigér 3T0 B TOM Cilydae, €CIM 3aKyIIKM FOCyJapcTBa, TO €CThb 2a npeBpIicaT 100, T.e. ipu
a > 50. B aToMm ciryuae paBHOBecue ckiiaapiBaercs npu P = 2a, Q° = 2a. snuiiek morpeGuresein
B 9TOM ciIyuae paBeH 0, IOCKOJIBKY OHM He ITOKYITaIOT ITVIPOKKYI C TOJTYOKOJI COBCEM, a M3JIMIIIEK
IIPOM3BOAVITENIEI] 6yJ1eT paBeH 0,5 - 2a - 2a = 2a°. Torga obIecTBeHHOE OJIATOCOCTOSHIIE IMEeT
Bum: SW = 2a? - a* = a*. BugnHo, 4to npm n060M TOOKUTENHHOM @ OOIIeCTBEHHOE 6J1aro-
cocTostH/e OeCKOHEUHO BO3pacTaeT ¢ pocTOM d. IIoCKOIBKY rocygapcTBO CTPEMMUTCS CHAeIaTh
o0I11ecTBeHHOe 0JIar0COCTOSIHME KaK MOXKHO BBIIIIe, OHO BbIOepeT 0eCKOHEeUHO OOJbIIOoe a M,
COOTBETCTBEHHO, 0€CKOHEUHO 0O0JIBIIIOE OOIIeCTBEHHOE 0I1aroCOCTOSHIE.

OTBeT: @ — +00
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r) Eciu 651 rocy1apcTBO He 3aIpelnano HOBYIO TEXHOJIOTHIO, TO 06IIecTBeHHOe 61arocoCcTosHIe
cocraBuio Obr: SW = 0,5 - (100 - 122) + 0,5 - 20 . 10 = 180 B cnyuae sampera TeXHONOIMH, HO
HAJIMYMS TOCYAPCTBEHHBIX 3aKyTIOK, 06IIIeCTBEHHOE 6Iar0COCTOSHIIE CTPEMUTCS K 6€CKOHEUHOCTA.
Taxkum 06pa3oM, TOCyAapCTBY YAANOCh 3HAUNTETHHO YBETMIUTH OOIIIeCTBEHHOE 6I1ar0COCTOSHIAE.

OTBeT: Ha, MOJIyUNTCS.

3amgaua 2. Opranmn3aTopsl OpraHU3yOT (30 6aw108B)

Kupunn u I'omra 3aHMMaloTcs sKCIiepuMeHTaMI U BBIIAIOT Mepd B Kamopke. 3a 2 uaca Kupumin
MOJKeT chenaTh 20 SKCIIEpMMEHTOB UM BbIAATh 40 e IMHUI[ Mepya (a Takxke JIIO6YIO UX JINMHENHYIO
KoMOuHanuwo). l'oira, coorBecTBeHHO, 80 aKcriepuMeHTOB yu 20 equHNI] Mepua. O6a 3TUX 3aHATUS
addexTUBHO pacnpenesneHbl MeXAy pedaTamu. Mepu 1 9KCIIepMMEHTHI JeJAI0TCI CIIeNAIbHO IS
Muiiret, GyHKUMS TOJIE3HOCTI KOTOPOro 3amaércsa ypapHennem: U = min{x, y}, rie x — KOJIMUECTBO
eIVHUII] MEPYA, a Y — KOJINYECTBO SKCIIEPUMEHTOB.

a) (12 6amwnoB) Haitqure, CKOIBKO eUHNII Mepua U SKCIEPUMEHTOB OymeT moTpebusars Mu-
I1a ¥ TIPOVJLIIOCTPUPYIITE Ballle pellleHre Ha rpaduke (HauepTuTe KapTy KPUBBIX Oe3pasimuus u
IMOKaKITE BHIOOP ONTUMAIBHOI TOUKI).

0) (8 6amnos) Ilycts mpo yamBuTENbHBIE TOBApPHI (IKCIIEPMMEHTHI M Mepu) y3HalI AHTOH U
craj moTpebyaTh 3Tu ToBaphl BMecTo Muisl. Ero ¢yHKImMsa moje3HocTn 3agaércsi ypaBHEHMEM:
U = -x% + 8,5x + y. CKOIbKO MepyUa 1 9KCIIEPUMEHTOB MOTpeOuT AHTOH?

B) (10 6atoB) BriBequre GpyHKIMIO cripoca AHTOHA Ha MepY (B 3aBUCUMOCTY OT I[eHbI Ha Mepy),
ecJIM LieHa 9KCIIepMMeHTa paBHa 1 ThIC. pyo.

Permenmne

Haunéwm ¢ Toro, uto B ycioBmnu yKazaHa nmponsBoaurtenbHocts Kupuia n ot 3a 2 yaca paGoTsI.
9T0T paKT HeoOA3aTEIBHO MUCIIONb30BATh IIPU PELIeHNY, OJJHAKO, eCIIM YUYACTHUKI eI 00bEMBI
MPOM3BOJCTBA HAa 2 M pelIajy BCIO 33auy C STUMMM YNCJIaMy, OaJJIbI He CHIDKAJIUCh. 31eCh JKe
NIpMBEREM pellleHNe I 00BEMOB IIPOM3BOCTBA 34 2 Jaca.

a) AIbTepHATUBHAS CTOMMOCThH MPOM3BOJICTBA 3KCTIepuMeHTOB i Kupumna: ACK = 2, anprep-
HATMBHAS CTOMMOCTh MPOM3BOJICTBA 3KcTiepuMenToB st Lomm: ACS = 0,25. Cymmapro Kupun u
l'oma moryT npoussectn 100 skcnepuMeHTOB uian 60 enuHNL Mepya. IlocTpouM KpuByI0 IpOM3BOI-
CTBEHHBIX Bo3MOokHOcTel ['omm n Kupuina, pyKoBoACTBYACh T€M, UTO aJIbT€PHATUBHAA CTOMMOCTD
MPOM3BOJICTBA PACTET C POCTOM 00BEMOB IIPOU3BOICTBA.

M

(I)YHKLII/IS{ nonesHoct Mumn U = minx, y. Takas (bYHKLII/IS{ ITIOJIE3HOCTN COOTBETCTBYET KOM-
IINIEMEHTAapPHBIM TOBapaM, KpUBbIE 6e3pa3m/m1/m JIMEIOT B «YTOJIKOB», BEpPIIVMHBI KOTOPBIX paCIIO-

. J
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JIararoTcsa Ha IpsAMoit y = x. ONTMMaIbHO TOUKOI OyAeT SBIAThCA TOUKA, B KOTOPOII IIepeCceKaroTCs
KIIB l'omn u Kupnna n kxpuBas 6e3pasnuuns Muiiu. Mckomoit KpuBoii 6e3pasianuns B JTaHHOM
ciydyae OymeT SBJIATBCA Ta, KOTOpas MMeeT POBHO OfHY Touky IepeceueHus ¢ KIIB. M3o6pasum
KapTy KpuBbIx 6e3pasinuns, KIIB 1 onTuManbHyIo TOUKy Ha OJHOM rpaduke:

48+ —|—

/j\—

48 60  af

R R N

O -

4

BupaHo, uTO ONTMMAaIBHAS TOUKA HAXOAUTCS Ha BTOpOM (ciieBa-Harpaso) yuactke KIIB. Ypasue-
HIe 9TOro yuacTtka: y = 240 — 4x. [IpupaBHusiem ypaBHeHme Broporo ydactka KIIB u npsamoit y = x:
240 - 4x = x = x* = 48, y' = 48. Takum o6pa3oM, B onTUMyMe OyaeT IOTPeOIATHC 10 48 eIMHMIY
Mepya ¥ 9KCIEePUMEHTOB.

OtBeT: 48 equHUL Mepua U 48 3KCIIEpUMEHTOB.

0) 3mech CTOUT pacCMOTPETH [IBA CIIyUasl.

1. IlepBsIit ciTydait: OITMMYM HaXOQUTCA Ha IepBoM (ciieBa-HampaBo) yuacTke KIIB.

YpaBuenne nepsoro yuactka KIIB: y = 100 - 0,5x, x € [0,40]. [TomcTaBuM 3TO B IIOJIE€3HOCTH
AHTOHA U IPOMAKCUMU3UPYEM €€.

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

CDYHKLU/ISI ITIOJIE3HOCTHM MIMEET BIUL r[apa6onb1 BETBAMU BHU3, HOSTOMY MaKCI/IMYM — B BepU_I]/IHe.
.8 \
x' = =4€[0,40] y =98

U = -16 +32+ 100 = 116

2. Bropoit cayuait: onTMMyM HaXOAMUTCSI Ha BTOpOM (cieBa-Hampaso) yuactke KIIB.

YpaBuenne Broporo yuactka KIIB: y = 240 - 4x, x € [40,60]. [loqcTaBuM 3TO B IOJIE3HOCTH
AHTOHA ¥ IPOMaKCUMU3UpPyeM e€.

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

qDYHKIH/IH IIOJIE3HOCTN MIMEET B napa60nbl BETBAMU BHU3, IIO3TOMY MAaKCUIMYM — B BEPIIINIHE.

45
X, = - = 2,25 € [40,60]

BupHo, 4TO BepIimHa mapabosbl He IPUHAMIEKUT IIPOMEXYTKY, 3HAUNT BbIOMpaeM IpaHNU-
HYI0O TOUKY IIPOMEXYTKY, OTVDKAJIIIYI0 K KOOpJAMHATe BepIIuHe, 3T0 — X = 40, Torga Haigém
IOJIE3HOCTD:

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 3. Eco-friendly (9, 10, 11 kmacchr) (30 6a10B)

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.
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3agaua 4. 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




Pemenus samau ITpOI1I - 2022 Bropoit Typ. 3agaun. 10 xixacc

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—a2=—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/ISI 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

10
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, P-10
IT; = -P+10-P+21-6=0
10
240
P = To ¢ [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+0(P—?—100(—50(2—6:—5a2+(P—10)a+14—?

(DYHKLU/IH HpI/I6bIJH/I MIMEET B napa60nb1 BETBAMM BHI3 OTHOCUTEIJIBHO &, 3HAUNUT MaKCUMYM

— B BepILLUIHE.
P-10

10
[TopcTaBuM HaliieHHOe 3HaUeHMe 00pPaTHO B IPUOBLIb:

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 YCJIOBUSX OTCYTCTBUS TOpProBiu ¢ Moumerns, T.e. mpu « = 0.
OTBet: a = 0, IT = 10.

11



