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Bcepoccuiickas onMmnnapa WKONbHUKOB 2022 OKOHOMMKaE

3amaua 1. bruy (9-10 xnacc) (12 6annos)
B IIEPBOM 3aJaHUN OJUMIINIAABI BaM IIpENJIara€TCa KOPOTKO OTBETUTH Ha HECKOJIBKO
H€ CBA3aHHBIX NPYT C APYTrOM BOIIPOCOB.

a) (4 6anna) l'opsauo obOCyskmaeTcss BOIIPOC O TOM, €CTh JI Ha PbIHKe O€H3WHA CTPAHbI
X croBop npousBoauteneit. IaBecTHo, UTO cripoc Ha OeH3UH B CTpaHe OIICHIBAETCS YPaB-
HeHnem Q = 100+ P, a rexyiias ieHa cocrapiusger P = 35. OyHkunyu o01ux usmaepskex
pom3BoauUTeN el OeH3MHA ABAAIOTCs Bo3pacTaroummu. Moer nu B ctpane X uMeTh Me-
CTO croBop mpousBoaureieit bensuna? (Cumraiite, UTo IpU CroBope GUpPMBI BeqyT cebds
KaK MOHOITOJIVICT.)

0) (46anna)B onuume OT COOTEUECTBEHHIUKOB, HEKM L TPaXKAAHNH CTpaHbI Y TOTpebIs-
eT TOJIBKO TOBapHhI, IPOU3BeJeHHbIE B CTpaHe Y, IpUUYeM TOJIBKO Te U3 HUX, B IPOU3BOCTBE
KOTOPBIX He MCIIOJIb3YIOTCSI MHOCTPAHHBIE KOMITOHEHTHI, TPYA U KalIUTaI. ITOT IPKIaHUH
He y4acTBYeT B (MHAHCOBBIX PhIHKaX APYTUX cTpaH. [loaTroMy 3TOT rpaskIaHIH 3asBIISIET,
YTO y[ellleBIeHe HAIMOHATBHOI BATIOTHI CTPAHBI Y eMy He CTPAIIIHO, He IIPUBEIET K y10-
PO’KaHUIO €0 IOTPEOUTENBCKO KOP3MHBL 1 BOODIIIE He ITOBJNsIET Ha ero 0JIaroCcoCTOSTHIAE.
OO6pscHUTE, TOUEMY 3TO MOJKET OBITH He TakK.

B) (46anna)B crpane A KIIB onucsiBaeTcs ypaBHeHMeM y = 40-x, a B cTpaHe B saBnsteTcs
JIOMaHOI tuHue, coequusioiteit Touku (0; 40), (15; 30), (30; 15), (40; 0). B obeux crpanax
TOBAphl MKC U UEPEK HOBPCONI OB oMLK JIPOIIOPLINY duimleB, omeyTCTBIIE TOPTOBIN
CTpaHbl MaKCUMUSUPYIOT TIOTPeOieHte TOBapOB. [1py KdKkmx 3HAHEHIHX mapaMeTpa a > 0
B3aIMOBBITOHAS TOPTOBJISI MEKIy CTpAaHAMI HEBO3MOKHA?

Pewenue
35
a) 3amerTuM, uTO B Touke P = 35 cipoc¢ Hednactuuen: E = iy Ho ecnu ObI Ha pPBIH-

Ke OBLT CrOBOP, B KOTOPOM (MpMbI BeJilk ObI cebs Kak MOHOIIOJICT, IieHa ObI HaXOMIIIACh
Ha 3JJACTMYHOM yUYacTKe CIIPpOca, TaK KaK MOHOIIOJIVCT C BO3PACTAIOIIMMY OOIIMMIU W3-
IeprKKaM (IT0JeKUTeTbHbIMIEM C) BceTJaBhIOMPaeT TOUKY Ha IacTUMUHOM yYacTKe CIIPO-
ca. 3HAYUT, CrOBOpa ObITH HE MOJKET.

Mo>KHO IIPMBECTY TOT JKe aApTYMEHT U HE YIIOMIHAs 3JIaCTUUHOCTD CIIPOca KaK TAKOBYIO.
[Tockonbky ynxims Beipyuku monomosncra TR(Q).= O(100 — Q) yosiBaer npu Q > 50,
dyukuns npudsuin TR(Q)- T C(O) rakxke yobisaet (pas TC(Q) Bospacraor), sHaunt Q = 65
He MOKeT OBITH OITVIMAaJIBHBIM BBIITYCKOM (HeMHOTO CHISWB BBINYCK, GUpPMa YBeIUUNT
npn6bLTE). CileyoBaTEIbHO, (GUPMBI He BeTyT ceOst KaK MOHOIIOJIVICT.

ITpuMmeuaHue: MCClIemOBaHIIS II0KA3BIBAIOT, UTO CIIPOC Ha O€H3NMH B peasbHO >KI3-
HII KaK pa3 He3JacTuueH (Ipy HAOIOAaeMbBIX [(eHaX): OOJIBIINHCTBO OL[EHOK JIACTUIHO-
CTYI CIIpOCa HAaXOOATCA B MTHTEpPBAJIe [-0,5; -0,1]. 910 3acTaBigeT CKENTUUECKU OTHOCUTHC
K pasroBOpaM O CYIeCTBOBAHMIL ITIQJIHOTO CTOBOPA IIPOM3BOAUTE el OeH31MHA, B KOTOPOM
OHMU BeJIu ObI ceOst KaKk MOHOMOJNUCT. Tem He MeHee, BOSMOKHOCTb CrOBOPa, IIPU KOTOPOM
I[eHa HYDKe MOHOIIOJIBHO, OCTAeTCH.

6) O6mbsicuenue 1 (uepes crpoc): [Ipu ymemreBneHnN HAIMOHATIBHO BaJIIOTHI MHO-
CTpaHHBIe TOBaphl MOoposkanT. COOTeUueCTBEHHVKM I'paKTaHMHA, IOTPEeOIIIoIe M-
IIOPTHBIE TOBAPHI, IEPEKIIOUATCSI Ha OTeueCTBEHHbIE TOBAPHI, U I€HBI OTeUeCTBEHHbBIE TO-
Bapbl TaKKe BBIPACTYT, UTO CHU3UT YPOBEHb 0JIAr0COCTOSHIUS JAaHHOTO IpakKIaHMHA.

3aknounTtensHbii atan, 10 knacc 2 3apava l
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O6®wsicHeHUe 2 (uepe3 mpemnokeHue): [Ipy ypereBaeHUN HaIMOHAJIBHO BaJIOThI
OTeYeCTBEHHBbIEe KOMITAaHMY OyHyT OOJIbIlle 3KCIOPTMPOBATh, UTO CHU3UT IIPEJIOKEeHIe
BHYTPU CTPAHBI M IIOBBICUT I[€HBI Ha OT€UEeCTBEHHBIE TOBAapHI, UTO CHU3NT ypPOBEHB OJa-
TOCOCTOSIHIA JAHHOT'O TpakJaHNHAa.

B) Ecnu amprepHaTHMBHBIE M3MEP>KKYM B ABYX CTpaHaX B OTCYTCTBUE TOPTOBJIM HE paB-
HbI, B3a/IMOBBITOfiHAA TOPTOBJI BO3MOKHA: HYKHO YBEJINYUTH IIPOU3BOCTBO TOBapa MKC
B CTpaHe ¢ MEHbIIMMI albTePHATUBHBIMY U3ePAKKAMY M yMEHBIINTE €T0 IIPOM3BOJCTBO
B CTpaHe ¢ OOJIBIINMY aTbTePHATUBHBIMU U3TEPKKaMU. ITO YBEJINUUT CYMMapHOe IIpO-
M3BOACTBO TOBAapa UTPeK HPI TOM Ke IIPOM3BOACTBE ToBapa MKc. Tak MbI ITonajgeM B TOU-
Ky Ha cymmapHoi KIIB. 3atem Mo:xHO caBuHyThes 110 cymmapHou KIIB snpaso, moka Mbl
He IIpMJEeM B TOUKY, I'/ie IIPOM3BOACTBO O0OVX TOBApOB OOJIbIIIE, YeM B II€pBOHAUAIIBHOI
Touke. [IpupocT mpomsBoACTBa 000X TOBAPOB MOKHO paCIpPeeIUTh MEXAY CTpaHaMI,
1 00enM CTpaHaM CTaHeT JIyyllle.

Ecnn xe aspTepHAaTMBHBIE U3JEPKKI B OTCYTCTBUE TOPTOBJIV PaBHBI, MBI y>Ke Haxo-
nuMcs B Touke Ha cymmapHoit KIIB crpas. (31ech BaKHO, UTO albTepHATUBHbBIE N3IePKKA
B KQKJIOJI 13 CTpaH He SBJILI0TCA YObIBaromuMu.) [10aT1oMy IpupocT IponsBoacTBa 000X
TOBapOB HEBO3MO’KEH, & BMeCTe C HUM HeBO3MO>KHa I B3aMIMOBBITOJ{HAS TOPTOBJIA.

Paccunraem, mpu KakoM g aJbTepHATHBHBIE U3AEP>KKM B JBYX CTpaHaX B OTCYTCTBUE
TOPTOBJIU paBHBI M cTpaHe A anstepHATUBHEIE 3 Nep KK IOCTOSHHBLY paBHBI 1. B cTpane
B KIIB cocTouT nampex yHaCtkoB, albrépHatyiBHbIe MISOEPIKKIL Ha' KOTOPBIX paBHEI 2/3, 1,
3/2. 3HaunT, adbTepHATUBHBIE M3EPKKU PAaBHBI, €CJIM B OTCYTCTBME TOPIOBIM CTpaHa B
npousBoguT Ha cpenHeM yuactke KIIB, ypaBHeHme koToporo y = 45 — x. Crpana B Torma
IOJDKHA MTOTPEOIIATh TOBaphl B mporopuuu a : 1 = x/y = x/(45 — x), uro pu x € [15;30]
MIpUHNMaeT 3HaueHus 0T 1/2 mo 2.

Otser: mpii a = [1/2; 2].

IIpuMedaHUe: rpaHNIbI BKJIIOYAIOTCA, TaK KaK HECMOTPS Ha TO, UTO B TOUKaX M3JI0Ma
aJbTepHATUBHBIE U3IEPKKI He OIIpeesIeHbl, IeTKO BIUAeTh, UTO eCIl cTpaHa B nsHauanb-
HO IIPOM3BOANT B TOUKE M3JI0Ma, J000e mepepacipeneie e IpoysBOICTBA MKC MEXIY
CTpaHaMU CHU3NT CyMMapHOe IIPOM3BOACTBA TOBapa UT'PEK.

Cxema nposepku

a) Jlo6oe KoppekTHOE 000CHOBaHME OTCYTCTBIS CrOBOpA (Uepeés OUEeHKY 9J1aCTUUHO-
cTU crpoca win uHaekca JlepHepa; ykasaHme Ha OeVICTBIE MOHOIIONICTA Ha 3JIACTUYHOM
yuacTKe KpUBOI CIpoca; yKazaHUe Ha yObIBaHIE BHIDYUKU B OKpecTHOCTH Q = 65; cOIo-
CTaBJIEHUE IIPEIETHHOTO JOX0/Ia I PeelbHBIX U3IePKeK) — 4 Oana.

0) « J[1060e KOppEKTHOE OOOCHOBaHNE BIAVISIHIS yHOElIeBJICHNS HAIMOHAJIBHON Ba-
JIFOTHI HA TPAKTAHIMHA.CO BCEMU HEOOXOAMMBIMU JIOTMUYECKUMU Iepexomamu (co
CTOPOHBI CIIPOCA: Ueped POCT CIpOca Ha TOBAPHI-3AMEHITE MHOCTPAHHBIX TOBA-
POB/TOBApOB C MHOCTPAHHBIMI KOMIIOHEHTAMIL/TPYIOM/KAIINTAIOM; Uepe3 Ipeaio-
JKeHIe: yBeIMUYeHIe 9KCIIOPTa, COOTBETCTBEHHO, CHIDKEHIIE TIPEJIOKEHMSI IKCIIOPTH-
pPYeMBbIX MOTPEOUTENHCKIX TOBAPOB HAa BHYTPEHHEM PBIHKe) — 4 6aria.

« IIpomyck ogHOTO JIOTMUECKOTO ITEPEXO0/Ia BO B LIEJIOM IIPABILIBHOI LIETIOUKE - MUHYC —
1 6ay.

3aknounTtensHbii atan, 10 knacc 3 3apava l
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B) « 000CHOBaHIeE UeN O HEBO3MOKHOCTY B3aMIMOBBITOTHOII TOPTOBJIN IIPU PaBEeH-
CTBe aJIbTePHATVBHBIX U3ep>KeK TOBApOB B cTpaHax A u B — 2 6amnra.

« KOPPEKTHBIN pacueT /000CHOBaHMe 3HAUEHIIT/3HAUEHNS [TapaMeTpa a — 2 baia.

« B mro6om nmyHkTe apudmernueckas ommnbdka — MuHycC 1 6aJt 3a MyHKT

Marenuanbi CKauyaHbl

c 00pasoBaTenbHOIo
noprana

t.me/matholimpa

CouManbHbie CETH
vk.com/pndexam
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3amaua 2. Accopmu HeapPexmusHocmetl (12 6anmros)

B yqe6HI/IKaX 9KOHOMIKMU, KaK ITPAaBUJIO, IIEPEUNCIIAETCA HECKOJIBKO BIIJOB «IIPOBAJIOB
PBIHKa»: HeJOCTAaTOK KOHKYypeHI1Y, BHeIlTHIEe 3P deKThI (3KCTepHAINI), HETOCTATOK 00II1e-
CTBE€EHHDBIX 6JIaF, I/IH(I)OpMaH]/IOHHaH aCIMMETPUA. TO, KaK Kaxad "3 9TUX IIPpUYNH IIPUBO-
ouT K HeaPHEeKTUBHOCTI, MOYKHO OOBSICHUTD ITO-pasHOMY (M 3aUACTYI0 3TO JaKe [IeIaeTcCs
B pa3HBIX I'JIaBaxX qu6HI/IKa), HO B_3TOIL 3aJauec Mbl OGCYIH/IM, KaK 9T ABJIE€HINA CBA3aHDbI
MeXay co0oii. B myHKTax 3agaun npuBedeHbl MHeHS BBIMBIIUIEHHBIX 3KOHOMUCTOB. Co-
IJIACHBI JIV BBI C HUMM? O6’B$ICHI/IT€ Balry TOUKY 3p€HUA, OIINNPAACh Ha CTAaHOAPTHBIE 3KOHO-
MMNYECKNIE MOOEJIN U1 IIPVMBOIS Fpa(b]/[quKI/Ie JUIIIOCTPpALI TaM, I'IE€ OHVI IIOMOTAI0T JIYUIIIE
IIOHATD Balll apTyMeEHT.

a) (3 6anna) OkoHOMUCT A. cumTaer, UTO MpobieMa HeJoCTaTKa OOIIIeCTBEHHBIX Oyar
JIMeeT Te )Ke KOPHMU, UTO U Hed(pHEKTMBHOCTE, BBI3BAHHAS SKCTEPHATMIMIL.

0) (3 6anna)OxoHoMmuct b. cunTaer, 4To eciut 6561 He ObLITO MHPOPMAIMOHHO aCMMeT-
pUI, TO ITOTEPD 0IaTOCOCTOIHYS, BEISBAHHBIX MOHOIIOIM3YALI/ell PBIHKA, MOYKHO OBLIO GBI
136eKaTh.

B) (3 6anna) IKOHOMUCT B. cumraer, YTo MOHOIIOMNA B CTAHIAPTHO MOJEIN He IIPO-
M3BOAUT OOII[ECTBEHHO OITMMAJbHBIN 00BEM BBIIIYCKA, [IOTOMY UTO MMeeT MEeCTO CBOETO
pona BHeITHU 3¢ eKT.

r) (3 6anna)dfenomues Leeuitmaes, upe AP MbLIA OIHTONOI HEE/HMECKOM PhIHKE MOTYT
HEeOIIO0IyUaTh MAKCHMANBHOBO3MOKH Y0 IPVOLLTE, ITOTOMY UTQ HaKAAIbIBAIOT BHEIIIHIIE

U3OEPKKA APYT Ha ApyTa.

Pewienue

a) YTBepKmeHue skoHomucra A BepHo. OO1ilecTBeHHBIE Oiiara — YACTHBIN CIyUvait mo-
JIOKUTENBHOTO BHemHero sddexra. Punancupys obiilecTBEHHBbIE Ojara, IoTpeOUTeb
He YUUTBIBAET, YTO OKA3bIBaeT BIMSIHIE U Ha APYTUX IToTpebureneit (co3aer A1 HUX BbI-
TOJy), TaK KaK QOuIeCTBeHHbIe OJlara HelCKIouaemblie. 113-3a 9TOro TMHTUHOI ITpobieMoit
SIBJISIETCSL HeJOTIPOM3BO/ICTRBO OOIIIECTBEHHBIX OJIaT — POBHO TO, UTO IIPE/ICKa3bIBAET TEOPUS
TTOJIOKUTEIbHBIX 3KCTEPHATIIA.

0) YrBepskmeHume skoHomucra b BepHo. B crangapTHOI MOqe I MOHOIIOMCT Ha3HAYAET
OMHAKOBY0 LIEHY 32 BCE eMMHIIBI TOBAPA, TIOTOMY UTO He 3HAET, CKOJIHKO KaXK bl IToTpe-
OUTEeIh TOTOB 3aILIATUTH 32 KAKIYI0 eIUMHNIY (MMeeT MecTo acuMmMeTpus nHdopMain).
Ecnm 661 MoOHOMIONIMCT 00181871 9TOV MHPOpMAIMelt, TO OH IPOAAaBaJ ObI KAXKIYI0 e IVHUILY
POBHO IO TOJT I[eHe, KOTOPYIO,3a HEe TOTOBBL 3AIWIATUTD (Takoe leHOOOpa3oBaHIEe U3BECT-
HO KaK COBepIIIeHHas I[€HOBast MUCKPYIMUHAIINA — B OOBIUHOM Cliydae OHA MOHOIIOJIVCTY
HEeIOCTYIIHA), I CMOT ObI IIPOJATh B TOM UICJIE T€ € AMHUIIbI, KOTOPble B CTAHOAPTHOI CUTY-
alMu He IPOJaTCcsa. Bech mgmmiiiex B JTaHHOM CIIydae H0CTaJICs ObI MOHOIIOIUCTY, OJHAKO
00beM ITPOIaK COOTBETCTBOBAJL OBI COBEPILIE HHOV KOHKYPEHIINUIL U [TI0TePh 6J1ar0COCTOSTHUS
(DWL) 651 He ObLIO.

AnvmepramusHoe pewenue. [Ipu cummerpnu nHpOpMaUM rocyIapcTBO 3HaeT PyHK-
L0 M3ep>KeK MOHOIIONMCTA ¥ MOKET Ha3HAUUTD ITOTOJIOK LIEHbI, KOTOPast CJIOKUIACH ObI
IIPY COBEPLIEHHOV KOHKypeHIuM GUPM ¢ TaKoi PyHKIMelt n3xep:xek. Torga moreps Oia-
rococrosiHnsg (DWL) He Oymer m m3auIlleK mMOTpeOUTENT MOXKET OBITH ITOJIOKUTEIbHBIM.

3aknounTtensHbii atan, 10 knacc 5 3apgava 2
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Basbl 3a Takoe pelreHne BBICTABIIINCH, TOJIBKO eCIIu ObLT IIpUBEeNeH KOHKPemHblil npumep
roCyJapCTBEHHOTO peryaMpoBaHNd, HalIpyMep, BBeJleHle ITOTOJIKa 1IeH Ha YPOBHE COBEp-
ILIEHHOJ KOHKypeHUN. be3 KOHKpeTHOro IpuMepa pellleHle CUNTAeTCS HeIIOJIHBIM.

B) [IpuHuMas pelreHne o BbIITyCKe, MOHOIIOINUCT cpaBHUBaeT cBou MR u MC. OnHako
IOTIOJIHUTEIbHAA BBIro/1a IoTpebureneit 6ombine, ueM MR npopasua. Kak BumgHO U3 rpa-
bmKa, CUTYaIMI0MEXKHO IIPEICTABUTH B BU/Ie CTAHAAPTHO IPO06JIeMbl HeTOIIPOM3BOACTBA
6Jara IIpu ITOJIOKIATENBHOM BHEIIIHeM sddexre.

Py Py

MC MSC, MPC

MR 3 MPB 3

MSB

» »
> >

Om Qs Q Om Qs Q
r) Bepno. Hampumep, B ourononisix, rjie GupMbLKOHKYPUPYIOT 110 00 beMy BBIITYCKa,
Kaxaas GupMa, IpOoUsBOAA AOIIOIHUTEIBHYI0 eqIHIINY IPOAYKIIY, He YUNTHIBAET, YTO
PBIHOYHAA IIeHa CHYDKAETCA M I APyruX GupM. ITO He UTO MHOe, KaK OTpUIaTeJ]bHasd
9KCTepHAJINS, KOTOpPask IPMBOANT, KaK ¥ IIOJOXKEHO, K CIMIIKOM 60JbLIOMYy 00BeMy IIPO-
M3BOJCTBA (10 CPaBHEHUIO C TOV CUTYallVell, KOraa pelieHe IPUHNMAaT 65 MOHOIIOIVCT
6e3 aroro BHelrHero sddexra). M3-3a aroro cymmapHas npudsuis GUpM MeHbIlIe MaKCU-
MaJIBHO BO3MOKHOIL. (XOT$, HaI0 CKa3aTh, A MOTpeOuUTe el HaTmyue TaKoil 9KCTepHATUN
BBITOJTHO.)

Cxema nposepku
+ Bo Bcex myHKTax 3 6ajia CTaBUTCS 3a MTOTHOCTHIO BepHOe 00bgCHEHNE.
« Bepnbliit oTBeT 6e3 MOMHONO 00BICHEHSE HE OL[€HIIBACTCA.
« Eciu B myHKTe IpuBeNEHO IOJIHOCTRIO BEPHOE pacCy KaeHe, OTHAKO CAeaH HeBep-
HBIIT BBIBOJ] ¥ HAIIMCAHO, UTO SKOHOMIICT HeIIpaB, 3a IIyHKT CTaBUJICT 1 6aiw.

JomnonHuTeIbHBIE KOMMEHTAPYIIA:

6) nsanvmepramuenoz0 pewlerus. PerieHyie 6e3 KOHKPETHOTO IIpyMepa rocyapcTBeH-
HOTO BMeIIIaTeJIbCTBA ¥ YKa3aHUs, B KAKOM pa3Mepe MOJDKHa ObITh Ha3HaueHa IleHa MJIN
BBbIJIaHA CyOCUIMS, CUMTAETCS HEIIOTHBIM I OlleHMBaeTcs B 0 6ajlios.

B) Ecnu ykasaHo, uto ¢pupma MakCUMU3UPYeET CBOIO IIPUOBLIb, He 3a60msch 0 6azoco-
cmosHUU nompebumerteti, HO He YKa3aHO, B UeM MMEHHO 3aKJII0UaeTcss BHEUTHMIT 3ddeKT

3aknounTtensHbii atan, 10 knacc 6 3apgava 2
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Ha HOTpC6I/ITCJICI7[, crasuica 1 6amr. Ecan IIpM 3TOM CHOEJIaH BBIBOJ, UTO BBICKA3bIBAHNIEC

HeBEpPHO, ITYHKT OlleHuBaeTcs B 0 OAJIIOB.
Ecny ykasaHO TOJIBKO, UTO MOHOIIOJIVICT MaKCUMU3YPYeT IIPUOBLIb, HO He YKa3aHo, UTO
OH He 3a00TuTCS 00 00II1eCTBEHHOM 0JIar0COCTOSTHIY VIV M3JINIIIKE II0TpebuTees, To cTa-

BUTCSA 0 GAILIIOB.

3a gpyrue H I )

iy T -
BHeIIHUI 3¢ deKT, cTaBuTcs 0 OALIOB.

Vimeu o MOTIOMHUTENIBHBIX pacxogaxX Ha peKiaMmy, mojgyueHue nabopmauun u 1. 1. 6e3
OIIVICAHNS CTpaTeﬁeﬁﬁaﬁan)émwﬁm He OL[€HIBAIOTCS.

t.me/matholimpa

CouManbHbieé CETH
vk.com/pndexam
viccom/pandaexam

pndexam.me/
Tenemamm
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3amaua 3. Cybcuodus 6 ycmogusx Heoocmamka 0aHHbLX (12 6anmros)

B pernonanpHOM 3Talle OJMMIIMAGI BBI PEIIAIA 3aaUy, B KOTOPOI BaM IIpeIaraioch
HAJITI CTaBKY CyOCUINY, KOTOpas MPUBEET K BOCCTAHOBJIEHIIO M3HAUAIBHOTO PABHOBECUS
Ha PBIHKE I10CJIe LII0Ka MpeIoKeHus. [I1 HaxoKIeHNUs ITOI CTaBKM BaM ObLiIa JaHa 9Jia-
CTUYHOCTh IPEJIOKEHNS B TOUKe PABHOBECHS, HO B KM3HU Takas MHPoOpManus He Bceraa
OOCTYITHA Te€M, KTO MPOBOIUT SKOHOMUUECKYIO ITOJIUTHKY,

PaccmoTpuTe CHOBA PHIHOK TOBapa X, CIIPOC 7 HPEIIOKEHIIE Ha KOTOPOM B JII00011 MO-
MEHT BpeMeHMU OIMMCHIBAIOTCI JUHEMHbIMU QyHKIUsIMU. V3HaUaIbHO paBHOBeCHAs IleHa
paBHa 40, a Beinyck — 20. /8-3a maHgeMny HapyIIUIUCh IEIIOYKIL IIOCTaBOK, U IIpeJIoKe-
Hue ToBapa ynaiuo. Hera nossicmiiack 10 50, a BEINYCK COKpaTmiicsa Ao 10.

MuHMCTEPCTBO 3KOHOMUKI CUUTAET IIPABUILHBIM BBECTU CYOCUIIO 8 NPOUEHMAax om ye-
HblL nompebumers, YTOOBI LieHa AT TOTPebuTens onyermaachk oopatHo po 40. (Cybcupus
BBITLJIAUMBAETCS IIPOM3BOIUTEINI0.) BbI — cOTPYIHIK MITHIICTEPCTBA, KOTOPOMY HY>KHO pac-
CUMTATh CTaBKY 3TOM cyOcuaum. Bol 8HaeTe TOIBKO TO, UTO OIICAHO BHIIIIE, 2 TAK)KE U3 OTIPO-
ca 9KCIEePTOB 3HaeTe, UTO KOSDUIMEHT SJTACTUUHOCTY HPEIIOKEHNS 10 1[eHe B HOBOIA
Touke paBHOBecus (P = 50, Q ='10) jie>xuT Ha orpeske ot 1 mo 10.

a) (6 6annos)Onpenennte MUHIMAIBHYIO CTABKY CyOCUINY S B IIPOIIEHTAX OT I[€HbI I10-
TpeOUTeNs, ITOC/ie BBeIEHMS KOTOPOII LeHa ISl IIOTPEOUTENS 2apaHmMuUpo6aHHO Oy CTUTCS
Ha YPOBEHb He sulliie 40y

0) (2 6anna) OHPeReANTE BOBMOKHbIE SHAUCHIIA PABHOBECHOIO BBITyCKa, ecu OymeT
BBeJleHa CyOCUIMS 10 CTaBKe S, HAIIEHHOI BaMU B IIYHKTE a).

B) (4 6anna) Onpenennte BO3MOKHbIE 3HAUEHIS PACXO0OB Ha BBITIATY CYOCUINY, €CIIN
OymeT BBeeHa CyOCUaus 110 CTABKe S, HATIJEHHOV BaMU B ITyHKTE a).

Pewenue

a) BoccranaBnmBas GpyHKIMIO cripoca mo AByM Toukam P = 50, Q = 10 u P = 40, Q = 20,
nonyuyaeM Qg =60 — P.

[Iycth HOBad (1ocie mameHus) GyHKIus npemioxkenus ecth O = ¢P — d. [Ipennoxenue
TOUHO IPOXOAUT uepe3 Touky P = 50, Q =10, mostomy 10 = 50c — d, d = 50c¢ — 10, Tak uToO

g1 = ¢P +10 - 50c

9IaCTUYHOCTD IPEeJIOKeHN B JaHHO TOUKe paBHA

) 50
F=¢— =¢c— =5¢c

0 [ 10
ITo ycnosuro, E € [1;10], orkyma c € [0,2; 2].

B pesysibrare BBeieHUs HPOLEHTHOI CYOCUIMIT KPIBAs TIPEIIOKEHIST [I0OBOPAUMBAET-
ca: gg = ¢+ s- P—d, rme s — TO, BO CKOJIBKO pas eHa MPOU3BOANTEN OOIbIIIe I[eHbI IIOTpe-
OuTeNs IpU BBeIEeHNU CYOCUIUIL.

OyHKIUA IpeAIoKeHN I JOJDKHA IIPOITH yepe3 Touky Q = 20, P = 40, uian HIDKe, OTKY-

ma
20<c-s-40-d=c-s-40+ 10 - 50c.
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10 + 50c¢ 1 5
§$>—— = — + —
40c 4c 4

Ham Hy>XHO HalIT MUHUMAaJIBHOE 3HAUEHIIE S, IIPY KOTOPOM JaHHOE HEPABEHCTBO BBIIIOJI-
HsieTcs [Uist Beex ¢ € [0,2; 2]. IIpaBast yacTh yOBIBAET I10 ¢, [IO3TOMY HEPABEHCTBO BBIIIOJIHEHO
s Beex ¢ € [0,2; 2] IIpU HauMeHbUieM ¢ U3 3TOT0 OTpe3Ka, ¢ = 0,2. 3HAUUT, MUCKOMBIIT MU-
HYMAJIBHBI KO3dduumeHT cyocuany ectb

5
Smin = 4—0,2 + Z = 1,25+ 1,25 = 2,5.

3HaunT, UCKOMasA CTaBKa CyOCumu ecth s — 1 = 1.5.

Ortsert: 150 %.

IIpumeuanue: 3HaueHne ¢ = (0,2 COOTBETCTBYET MUHUMAJIBHON 3JacTuuHOCT E = 1.
o Toro, UTO HY>KHO OpaTh MIHUMAIBHYIO 3JIACTUUYHOCTb, MOKHO JOOyMAaTbhCs Ha OCHOBE
9KOHOMMYECKO MHTyMLIUN. [{e/ICTBUTEIbHO, HAM HYKHO YBEJIVYNTH BBIITYCK, a 3J1aCTUU-
HOCTb NpeIJIOKEHU KaK pa3 M €CTh HapaMeTp, KOTOPBIN ITOKa3bIBaeT, HACKOJIBbKO JIETKO
buUpPMBI TOTOBBI YBEINUNTEH BBIITYCK PV YBETNUEHNY IeHbl. YeM MeHbIIIe 31aCTUYHOCTb,
TeM MeHblle (pUPMBI TOTOBBI YBEJIMUMBATH BBIITYCK, VI TeM XysKe cuTyanus s Hac. Ham
HY’KHO, UTOOBI CyOcuaus cpaboTaia qa)ke B XyaLIeM CIyUuae, U IO3TOMY HY>KHO PaCCUMUTHI-
BaTh CyOCVIIO VIEH O [iflyiidy MlH ViNAILEH Qi 2512 C T CITL

0) Haitmem HOBOE paBHOBECH e 11OC/E BBEMEHIST ¢y OC INTL 110 ¢TaBKre 150 %.

60 - P =25cP -50c+ 10,
30

nEitazis e Eun
MY MaKCUMaJIbHOe O COOTBETCTBYET MAKCUMAIBEHOMY €,a MUHIMANbHOE O COOTBETCTBYET
MIUHUMaJIbHOMY c. [Ipn'e = 0,2 Q = 20, mpu ¢ = 2 Q = 35.

Otsert: Q € [20;35].

B) BosmorkeH qoJrmit BEIBOM PACXOHOB B 3aBUCUMOCTI OT 3JACTUUHOCTY Mian Ko3ddu-
LMEHTa ¢, HO 9TO He TPeOyeTcs.

Bynmem paccMaTpuBaTh pacXonbl Ha BBIILIATY CyOCHMOuUu Kak QyHKIMIO oT Q. ITI pac-
XOJIbI PABHBI

oTkyma P = 20 + . @ MOHOTOHHO BO3PACTAET II0 C, II03TO-

S=15:P:-0& 15 (60 - Q)O.

Ham HY>XHO JIMIIb HAITX MaKCUMAaJIBHOE VI MHIMAaJIbHOE 3HAaUE€HVIE 3TOV KBaJpaTIUYHOMI
byHkuun Ha orpeske [20;35]

BerBu rmapaboJibl HaIIPaBIEHBI BHIS, TI09TOMY MaKCMYyM JOCTIIaeTcs B Bepiunue Q* =
= 30 € [20; 35]. MakcumaabHOE 3HAUEHIIE PACXOI0B Ha BBIILIATY CyOCUIMU COCTaBisgeT 1,5 -
-30% = 1350. B CUJTy CUMMETPUUHOCTY HApabOIbl, MUHUMATIBHOE 3HAUEHIE JOCTUTAeTCI
B O0JIee TaJieKOM OT BepIINHEI KOHIIE OTpesKa, To ecTh mpu O = 20; oHo paBHO 1,2 -40 - 20 =
= 1200.

Otsert: S € [1200; 1350].

INpumeuaHwUe: ecay OIIMOOUHO IPEIIONOXKUTh, YTO MUHUMYM ¥ MaKCUMyM pPacxo-
OOB IOCTUTAIOTCA IIPU KpalHUX 3HAYEeHMAX (), TO MOXKHO IPUNITH K HEBEPHOMY OTBETY
[1200; 1312,5].
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Cxema nposepku
a) Bcero 3a myHKT — 6 6ayIIIOB.
« IlocTpoenne ¢pyHkuM cripoca — 1 6am.
« IToctpoenne ¢yHkiMM npenmoxxenHns — 1 6amn.

e g1 = cP + 10 — 50c mu gpyroe IOJIHOE OMICaHMe BO3MOKHBIX (DYHKIIUI IIpeioxKe-
Husi —16

T MATOPUATILECHAYAHD]

. s——+— c €[0,2;2] — 1 6amn.

6) Bcero 3a nyci‘ mam‘ Horn
« Haxoxpenmne q,,;, = 20 — 1 6amn.

« Haxoxneumne Gmax = 35— 1 ﬂnnrana

B) Bcero 3a myHkT — 4 6anna.

« Haxoxpenne S,,;, =
 HaXORAEHIE Spax am-r“

t.me/matholimpa

CouManbHbieé CETH
vk.com/pndexam
viccom/pandaexam

pndexam.me/
Tenemamm
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3agaua 4. Bvibupaem pblHOUHYH HUULY (12 6anmros)

Ha psIHKe )KM3HEHHO HEOOXOMMBIX BUI’KETOB eCTh qBe GUpMbL, — 1 11 2, a TaK)Ke OUeHb
OoJIBIIIOE UMCIIO ITOKYIIaTenell. BumkeTsl, BoIlycKaeMble pasHbIMI (GUpPMaMy, MOTYT OTJIN-
YyaThCs 10 KauecTBY U LieHe. [lojle3HOCTh ITOKyIaTesss OT ITOKYIIKM TOBapa KauecTBa X II0
IleHe p 3ajaeTcs ypaBHeHMeM U = w - x — p, Iie W — FOTOBHOCTb JAHHOTO ITOKyIIaTeJs
IJIATATH 33 eqUHUIY KauecTBa. Y pa3HbIX IIOKyIaTeleil w.pasHasd, IIpMUeM IlapaMeTp w
pacripefiesieH Cpeai HACEJIeHVs paBHOMEpPHO Ha ompeske [0; 1], T0 ecTsb muist m00bIX Wy, Wy
TakMx, 410 0 < Wy < Wy < 1, TOJIA JIIOMEN, Ubsl W JIEKIT Ha OTpe3Ke [wy; W, |, paBHA Wy — Wy.
Hanpumep, moina mroneit, ¥bd w HaXOOMTCAI HA OTPEe3Ke [0,4;0,7] pasHa 0, 3. VI3 Bcex BU-
IKETOB, IIPeJIOKEHHBIX Ha PhIHKE, IIOKyIIaTesb BEIOMPAET TOT, MOJIE3HOCTh OT IOKYIIKM
KOTOpOro HamboJsibias. Eciin mokynarenpb He ITOKyIIaeT HU OOVH U3 BUKETOB, €ro I10JIe3-
HOCTh paBHA MUHYC OecKOHeuHOCTI: O6umme mamepxku Kaxmon us ¢upm paBubl 1C = xQ,
I7ie X — KaueCcTBO TOBapa JaHHOI PUPMBI, ) — KOJIMUECTBO IIPOJaHHBIX equHMIl. KauecTBO
TOBapa MOJKET OBITH JIFOOBIM UMCIIOM Ha oTpeske [0; 1].

Ecnu xauecTBO TOBapa yKe BbIOpaHO, TO ero CIOMKHO M3MeHUTh. L[eHbI ke MOKHO Itepe-
yCcTaHaIMBaTh cBOOOAHO. [loaroMy cxema B3auMOAEIICTBIT (PUPM BBITJIIIUT CIEAYIOILIM
obpa3om:

1. CHauana ¢upma 1 BpIOMpaeT KauecTBO CBOETO TOBapa X .

2. Pupma 2 HAOTIQAACE Xgult BaTeM, BRIOWPALE KauefTRO.CBOETO,TQBAPA X;y. Ilociie aToro

I1ara KauecrsaITOBapOBMSMEHITE Hetsas. [IepBrie nBa thala MOKHO MHTePIIPETUPO-
BaTh KaK BBIOOD Ka)XIOJl 13 GUPM CBOEI PbiHOUHOU HUWU.

3. 3areMm ob6e pupMBbI, 3HAST X U Xy, OMHOBPEMEHHO 1 He3aBJMCUMO BBHIOMPAIOT I[€HBI P
u p,. lleHsl, BEIOMpaeMble Ha JaHHOM 3Talle, 00pasylT pagHogecue, TO eCTh LIeHa Pg
OOJDKHA OBITE OIITHMaJIbHa [iid GUpMBI 1 fipy PUKCHPOBAHHBIX Py, X1, X, M HA000POT,
I[eHa Py AOJLKHA OBITH ONITUMAaNbHA [ PUpPMbI 2 fIpU PMKCHPOBAHHBIX Pq, X, Xa.

a) (1 6ann) Ecnu p; < py, a x; < Xy, KaKas [OJSI IOTpeOuUTENIel KYIIUT TOBAp I1€PBOIL
bupMeI (KaK QYHKIS OT %, %, P1spP2)?

0) (11 6annos) Hajtnuite KauecTBa TOBApPOB X1, Xy U LIEHbI Pq; Py, KOTOpPbIe BbIOEpYT dup-
MBI.

Pewenue

a) Eciu % < %9 % py < py TO TOBap OOJI€e HUBKOIO KavecrBa KyIsT Te IIOTpeOM-
TeJ), Yell ImapaMeTp W yHOBJIETBOPSIET HEPABEHCTBY WX; — P; > WXy — po, T.e. W < W,
PPy
X=X
Oureseit, 11 KOTOPHIX BEIIIQJIHSETCS 9T0 HepaBeHCcTBo: O = min{w, 1}.

6) Urpa mexxay pupmamMm COCTOUT U3 TPEX MOCIEAOBATEIBHBIX CTAANIL: BEIOOD EPBOIL
bupmoit x;, BBIOOp BTOPOIT PUPMOIL X5 U OMHOBPEMEHHEBLIT BEIOOP dupmamu p; 1 po. B co-
OTBETCTBUI C AJITOPUTMOM OOpATHOI MH YKL Oy AeM aHAIM3UPOBATh 9Ty UTPY, HAUMHAT
C TpeThell CTaAuy — BbIOOpa Py U py.

[IpenmosiokxuM cHauasa, uto, Kak i B IIYHKTE a), X] < Xy. Torma mpu 3aJaHHO LieHe Py
1epBoil pupMe BBITOJTHO BBIOPATh p; < Py, MHAUe e€ MpUObLIb OyaeT paBHA HYIIIO. Takxe
TOJLKHO BBIIIOJIHATBCS HEPABEHCTBO Py — P; < Xy — Xp, MHaUe IepBad pupMa 3axBaTbIBaeT

rae w = . Cpoc Qp Ha ToBap HepBoii-hupMbl paBeH KoiauuecTBy (Macce) Tex IoTpe-
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BECh PBIHOK M IIpejjIaraeT CIMIIKOM HU3KYIO I[eHYy, KOTOPYIO MOXXHO OBbLIO OBbI IIOBBICUTE,
He Tepss KOHTPOJISA HaJl BCEM PBIHKOM, VI TeM CaMbIM YBEJIMUUTh PUOBLIbL. TakumM o6pasom,
P2 — Xp + X1 < P1 < Py, M TOTHA NPUOBLTL IIEPBOI GUPMBI COCTABIISIET

_ P2~ P1
= w(p - x1) = H(pl - X1).

91y GyHKIUIO HANO MAKCUMUBUPOBATH MO Py HOPU Py = Xy + X < Py < po. ITO mapadoia
+X

BeTBSIMU BHI3, II09TOMY pelileHre OyIeT B BepIlHe IapadoiIbl py = j% €CJIM IIOCIeTHA

pacIojioKeHa IpaBee, 4eM jieBad FpaHiia JOIIYCTIUMOI0 IIPOMEKYTKA Py —Xo+X7. [losryuaem

KPMBYIO peaKIV IIEPBOI (PUPMBI:

. Po+ixq
p1(p2) = max{T, P2 =% + xl}-

Crenys aHIOTMIYHOI JIOTYIKE, CTPOVM KPUBYIO PEaKLy BTOPOI pupMBI: OHA BBIOMPAET Py
TaK, UTOObI MaKCUMU3MPOBATEH CBOXO IMPUOBLIE

P2 — P1

X2 1

7o = (1-W)(py - %) = (1 - )(Pz )

NPV OTPAHMYEHVAX Pi + X5 — %] < Py < P1- KphBasi p€akiny BTOpOIL PUpPMBIL:

2%y + 1~ X }
sP1(-

pa(p1) = max{ 5

IIpuBen€éHHBIE (BBILLIE YPaBHEHVA KPUBBIX PEAKLM BEPHBI IPIL Py > Xy U py > X1, MHAUE
oxHa U3 GupM IOJTyuna Obl OTPULATENBHYIO IIPUOBLIb, UeTO HE MOKET OBITh IIPU PAIVIO-
HAJIBHOM IOBEJE€HIM.

PaBHOBecue B TpPEThEN CTAAMI UIPbl — TOUKA [IepeceueHNst KPUBBIX peaKLIIN:

X1 + 2%y

P1=T

T Ve 4% — xj
PZZT

CremoBaresbHO, JOJM PHIHKA, KOHTPOJIMPYEMbIe IIepBOIL U BTOpOIt pupMoit, 6yayT, COOT-
2
BETCTBEHHO, (J; = PR Q, = o
Teneps ciregyer 3aMeTUTh, UTO IIPENIIONIOKEHNE ITYHKT a) He 0053aTeIbHO BBITIOIHS-

eTcd B myHKTe 0). B uacTHOE®M, MOXKeT OBITH X, < X7, ¥ TOTJA PAaBHOBECIUE TPEThEN CTAINN
BBIUNCJISIETCS 110 TeM >Ke popmysiam, ¢ 3aMeHOI MecTaMy MHIEKCoB 1 1 2:

4x1 — X9

e
2<xn= X, + 2x1
=T
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Honu ppIHKa, KOHTPOJIMpPYyeMBbIe IIepBOii U BTOPoi GpupMoii, OyAyT, COOTBETCTBEHHO, O = %
nQy = g Takum 00pa3oM, MbI YCTAHOBWJIM VHTepPeCHBIN (akT: pupma ¢ 6ojlee HUKUM
KaueCTBOM BCeTr/ia ITOJIYUNT 2/3 phIHKA He3aBUCUMO OT KOHKPETHBIX 3HAUeHMUIT KauecTs!

HakoHer], BO3MOXHO U TakKoe, UTO Xy = X1. B 9ToM ciryuae o6e ¢pupMbI B paBHOBECHI
HasHAyaloT IeHbl P; = Py = X| = Xp, JAIOIMe UM HYJIeByI0 IpuObLIb. MHaue, ecin 65
npuOBLTH ogHON M3 GupM ObLIA TTOJI0KATERbHOM, HAIpUMep, Py > X1, To Apyras ¢upma
HasHaumiIa OBl I[EHY UyTh MEHBIIE (py = p; — € IPpK MaJIoM ¢ > 0) 1 yBeaIuuumia ObI CBOIO
IpUOBLIb, IIOJYUNB IIOJHBIN KOHTPOJIb HaJ PHIHKOM. ITO Ta )K€ CUTyaLlMs, YTO BOZHUKAET
B Moaenu beprpaHa.

Teneps OyaeM aHAT3UPOBATH BTOPYIO CTAANIO UTPHI: BEIOOP BTOPOIt hpmpmoit x, € [0; 1]
npu ¢ukcupoBanHoMm x; € [0;1]. Bropas ¢upma HO/KHA pelIUTh, 3aHITh HUIIY BBILLIE
KOHKypeHTa (X > Xx1), Ty 5Ke (x5 = X ) wm Hvoke (X < ). [loncraBum B popmyiry mpuObLIn
BTOpOVI (GUPMBI BHIUMCIEHHbIE BbIIIIE 3HAUEHUS Py U Py AN BCEX TPEX PACCMOTPEHHBIX

CﬂyqaeB:
!
§(P2 —%y) = g(xz =x1), fecm &y < x,,

my(x2) = 4

A

4
E(Pz - X) = §(x1 — Xy),_ €CIIN Xy < X1,

L 0, ECIING =L ¢

dra KyCOUHO-JIMHeTHas GyHKIUsI umeeT V-00pasHblit rpadK 3aBUCUMOCTH OT Xy, T. €. J[0-
cTUraeT MakCumMyMma 1o x, € [0; 1] B ogHoIT U3 KpaitHux Touek orpeska [0;1]. [TomcraBiss
Xy = 0 ¥ Xy = 1 ¥ CpaBHUBASA 7Ty IIPU ITUX 3HAUEHUSIX Xy, [TOJIYUAEM OITUMAIBHBIIN BBHIOOD
BTOPOVI GMPMOI Xy B 3aBUCUMOCTI OT Xj:

r

A

DI —mO1| = U] =

1, eCcaIm Xy

-

\'2

X)) =4 0 €CIIN Xq

0mnm 1, ecnm.x
\

Haxownern, nepexoanm K aHaNN3y TePBOIL CTaA UIPHI — BBEIOOPA 11epBOIE MUPMOIL OITHU-
manpHOro x; € [0;1]. IlogcraBum B popmysry mpuObLIN IepBOIT GUPMBI BHIUMCIEHHBIE
BBILIIE 3HAUEHUS Py, Py UL Xo:

(2 <xl ar 2.X'2 ) 4(1 ) 1

= = W= = ) Seeiin Wpr<i—,

3 3 1) 79 ! 15

Ty = 1<4x1—x2 )_1 1
- - X1 = =X1; ecam X1 > —,

3 9 5

1 16 1

— i —, ecnm x; = —.

\ 45 45 5

Makcumywm stoit pyHkuuu mo x; € [0; 1] mocturaercsa npu x; = 0. Takum oO6pasom, oTBeT

§ 2
Ha ITyHKT 0) Takoit: x; = 0, xp, = 1, p; = SP=3
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ITpumeuyanus:

« B manHOV Momeny MbI HaOiomaeM 3HAUUTEJbHBIE «CVUJIbI OTTATKVMBAHUA» MEXIY
dbupmamMu: KakoBO ObI HI OBLIO X7, BTOpas ¢pupMa 3axoueT ObITh B OJHOI U3 JAIBHIX
OT X1 TOYeK. ITO IPOVMCXOAUT IIOTOMY, UTO OAMHAKOBOE KAUeCTBO IIPUBOJUT K CEpPhe3-
HOJI LIeHOBOII BOITHe 110 BeprpaHy Mexxay ¢pupmMamu 1 cBOOAUT NpuObLTL Ha HeT. U Ha-
000pOT, MaKEUMMAJIBHO pa3Hble KaueCTBa IT03BOJIAIOT CEIMEHTMPOBATh PBIHOK U TEM
CaMbIM CMATIUNTH 1IEHOBYI KOHKYPCHIIIO.

« B 0600mennu gaHHOV Mopdenu IepBas ¢upma (1maep) He Bcerma OymeT BpIOMpATh

\7-1

2
JINAEp Bbl6epeT BBICOKOE Kau€CTBO X1 = 1, a rmociiegoBaTeNb HU3KOE KaueCTBO X9 = 0.

« OmHOBpeMeHHOe paBHOBeCHE B lleHaX, IIpeAliolaraeéMoe B TaHHOJ MOJEJIN, MOXXHO
MHTEPIIPETUPOBATH KaK pe3yJIbTaT Mpoliecca MOACTPOITKY, Kora Jbast pupma, Ubs
IleHa He ONTMMAaJIbHA IIPY HAOII0OJAeMbIX KQUeCTBaX U IleHe KOHKYpeHTa, MeHseT Iie-
HY B CTOPOHY onTuMansHoit [loaeram rakas moacrpoiika MoeT OBITh JOCTATOUHO
obrcTpoii. [To kauecTBaM JKe MOAOOHEIN IPOIECC MOACTPOMKI 3aTPyJHEH, TaK KaK Ka-
YeCcTBO TOBapa M3MEHUTH CI0KHee. [[0aToMy BBHIOOp KauecTB MOIeNMpPyeTcs KaK I10-
CJIeOBAaTEIbHBIN, a HE OMHOBPEMEHHBIIL.

0oslee HU3KOE KauecTBo: Ecnm CpeqHue M3NEPKKI PABHBI HE X, a CX, TO€ C <

5

Cxema nposepkis
o e ot

B myHkTe a) 1 0T CTaBUJICST 3a OTBET (J; = W = , Jayke eClaM He yKas3aHO, UTo
Xo=X1

Ha caMoM feje Q; = min{w, 1}. 3a ommbounsbIit otBeT Q) = 1 — W cTaBmIoch 0 GaIoB.

B mynxTe 6) Tpu 6ajuia CTaBMIIKCH 32 HAXOXK/IeHIe PABHOBECUS IS TPEThell CTaAI T -
paL: (p1,po) KAK GYHKIVIM OT %33 (ECIVI CTPOVICH KPMBbIE PEAKIUIL TO 0 OJHOMY Oasuty
3a «IJIABHYI0» CeKUMI0 KayKIO0 18 HIUX 11 OAVIH 0ajlyl 3a HaxXOKEHIE TIepeceueH ).

OpnuH 6ajul CTaBMIICS 32 IIPOBEPKY TOTO, UTO B PABHOBECUY TPETHEN CTAUI HE MOYKET
OBITh KPaeBOTO pelleHMs], B KOTOPOM ofHa 13 GbUpM KOHTPOIMpPOBaia Obl BeCh phIHOK. He
00s13aTeIbHO AJISI 9TOTO CTPOMUTH IMOIHOCTHI0 00€ KPUBbIe PeaKI{yiif, COCTOSIIINE 3 IBYX CEeK-
{11, MOCTATOUHO PACCYIKAEHS, UTO B TAKOM PABHOBECHN OfHA 13 (MUPM 1oJryyaia Obl HY-
JIeBYI0 IIPUOBLIH U BCJIEICTBYE 9TOTO MMeJa ObI CTUMYJI OTKIOHUTHCS.

OnuH CaluI'CTaBIJICH 38y KasaHe TOTO, YT MOKET OBITH %, 1<X{; M TOrla paBHOBECIIE
TpeThell CTaIII BEIUMCHAETCS 110 TeM ke popMysiam, UTo U I CIIydas X; < X,, HO C 3aMe-
HOJI MeCTaMI MHIOeKCOB 1 1 2.

OnuH 6ajt cTaBUICSA 3a IMIPOBEPKY TOTO, UTO B PABHOBECUN HE MOKET OBITH Xy = Xi.
T'oguTcsa Takas apryMeHTAIS: TTOCKOIBKY BTOpast pupMa MOy YaeT HyIeBY0 IpUObLIb, OHA
He OyIeT YCTaHABIMBATH Xy = X| Ha BTOPOIL CTAMUV UTPHL

Tpu 6ajuta cTaBUINCH 32 HAXO0XKAEHME Xo( X1 ) IS BTOPOII CTAAVI UTPHI: II0 OJJHOMY OaJI-
JIy 3a KQK[IbIIl U3 YUACTKOB KyCOUHO-JIMHENHOM OYHKIUIA /17 11 ONMH 0aJlT 32 HAXOXKIEHIIe
ONTUMAJIBHOTO X;.

JIBa Gajia CTaBUJIMCH 3a HAXOXKIEHUE OINTUMAJIBHOIO X| IJIS IEPBOW CTAOUU WUIPHI:
onuH 6ayuT 3a HaxoKaeHue GyHKUUN 7 (MK €€ UacTu, JOCTATOUHOI [JI HMOJyUeHMS OII-
TUMyMa) ¥ OAVH OaJll 3a HaXOKIeHNE ONTUMYyMa B 3aJjaue MaKCUMU3AI[UI STOV PYHKINI.

Ecnu mpaBMIIBHBIN OTBET Ha MYHKT 6) MOJIyUeH MpU MPEeIIoI0KEHUIX ITyHKTa a), 6e3
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pPacCMOTpPEHMS CIyYaeB X, < X; YL Xo = X1, TO U3 IIECTU IOCJIEeIHNX 0a/IOB HAUMICIIAETCS
TOJIBKO OIVIH — 3a HaXOXKIeHUe Xp(X;) IUIs BTOPOIT CTaAlM UTPBI IIPU X < Xp. Bce ocrais-
Hble 6aJUIbI, B TOM UIICJIE, IIOCJIEHIL, 32 II0JyUYeHe IIPaBIIIBHOIO OTBETA, OCHOBBIBAIOTCS
Ha IPaBIJIBHO BBIYMCIEHHBIX KyCOUHO-IMHENHBIX QyHKIMIAX IPUOBLIN, ITI09TOMY HE MO-
I'yT OBITH HAUVICJICHBI.

3a apudmer C JAJIBHEINNI X0 pe-
IIEHUI Y 9KOHO IVH 0aJLI.

K omenke mMor OBITH 106aBJIeH OqIH 0aJL, €Cy ObLT SBHO CPOPMYIMPOBAH NETATbHBIN
IUIaH IPAaBIIBHOTO E)emeﬁﬂ[ Hﬁlﬁ U He ieﬁHI/ITBOBaHHLIﬁ Korﬁeerﬁ.

t.me/matholimpa

CouManbHbieé CETH
vk.com/pndexam
viccom/pandaexam

pndexam.me/
Tenemamm
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3agaua 5. O0uH maea3uH Ha dee OepegHU (12 6annos)

Hacenenne nepeBun Busutapu6o mpokmBaeT paBHOMepHO' Ha orpeske [0; 1], a mepes-
Hu BuuraGamko — paBHOMepHO Ha otpeske [2;3]. B Buutapu6o u Buitabamko mpuexal
BJIAJIeJIel] CeTy MarasmHoB «KyKyMOpuKc», KOTOPBII OOBSIBILL, UTO CETh ITOCTPONUT IEPBBIA
U eIMHCTBEHHBIT MarasH B OKPECTHOCTH, a B KAKOI TOUKE MPSIMOIL (—00; +00) OH Oy [IeT Io-
CTPOEH — pelaTh YKUTeIIM TepeBeHb. KoHeuHno, Kaxkaplil JKUTENh, X0UeT, YTOOBI MarasmH
ObLI MOCTPOEH KaK MOKHO OJIVDKE K €10 I0MY.

O6pryHO Bce ob1me reorpaduyeckme BOIPOCkI xutean Bunapu6o un Buutabamxo pe-
II1AI0T, UCIIOIB3Yys MexaHuaM «Ilocepenute Mexay meneratraminy». A UMEHHO, CHayaja Kax-
Ias qepeBHS BbIOMpAeT 10 OJHOMY: AeJIerary. 3aTeM, ecii 1oM aejerara Bumiapubo Haxo-
OUTCS B TOUKE C KOOPAMHATON a, a oM fejerara Buinabamko mMeer KoopauHary b, TO

a+b
pellIeHreM BOIIpoca ABJILETCA TOUKaA € KOOpHayHaTaMu — HeneraTom a OygeM Ha3bIBaTh
TOT'0, KOTOPBIV KMBET B TOUKE C KOOPAMHATON d.

a) (2 6anna) Isobpasume, Ha MPAMOIE. (=09;400) - MHOKECTBO BCEX TOUEK, B KOTOPBIX XO-
T OBI IIpM KaKOJ-HUOY b IIape AeIeraToB MOKeT OBITh IIOCTPOEH MarasyH.

0) (2 6anna) Jokaxure, uTo XUTEIIM BUiimapmOo 01 BEIOOpaA fesierata He HY)KHA MH-
dopmanms o nenerate ot Buiabamko: ecou xKuteab Buimapu6o x nmpeamnounTaer gejerata
ot Briutapu6o a; penerary a, npu geierate orT Bumnadamxko by, To xurtenp Bumnapubo x
npenmnouTeT qenérdtal 0T Budiiaapribo @ dereraryiay ipufiioGom APy oM nenerare ot Bu-
nmabako b,.

B) (3 6anra)B 3TOM U TOJIBKO B 3TOM ITYHKTE CUMTAEM, UTO )KUTEIU TePEBEHD BHIOMPAIOT
B KauecTBe jeyierata nobeoumesns no Kondopce — TaKOTO KUTEJS JEPEBHI, UTO €TI0 IpeIIo-
YTeT He MEHEE MOJIOBUHbBL )KUTETIEI 9TOV TepeBHY IIPIL FOJI0COBAHUIA IIPOTUB JI000T0 APY-
TOr0 JKUTeJsI JepeBHU (KOPPEeKTHOCTH OIpeiesieHus CleqyeT U3 MPeabIAyIIero yHKTa).
['me OymeT mocTpoeH MarasuH?

r) (3 6anna) oBOPAT, UTO MEXaHU3M IPUHSATHS PELIEHUIT IBISETCSI MAaHUITYIVPYEeMBbIM,
€CJIN CyILIeCTBYET Takas ilapa HelIeraToB OT AEPEBEHD, UTO XOTH OBl O[HOMY U3 IeJIeraToB
BBITOJTHO CKPBITh HACTOSIIIEE MECTO PACIIOJIOKEHISI CBOEI0 I0Ma U MCIIOIb30BATh AJIS IIPU-
HATHS pellleHNs KaKyo-TO APYTYI0 KOOpAMHATY. [JoKakuTe, UTO OIMCAHHBIN MeXaHU3M
MPUHATHAS PELIEHNI IBISeTCS MAHUITY DY EeMbIM.

n) (2 6anna) lpenmoxute KaKOM-HUOY b MEXaHU3M IPUHATUS PEIIEH, BHIOAIOIINIT
I10 TIape [eJIETATOB a I b MECTO I MarasuHa Vi He SBJSIOLINIICT MaHUITY APy eMbIM.

Pewernue
a) ITo ycmoBuio samaun 0 < a < 1 u2 < b < 3. CienoBarensHo,

a+b
2

S 2

JIro6as Touka x U3 uHTepBaia [1; 2| B MelfCTBUTETLHOCTI MOKET OBITh ITOJTyUeHa B KAUECTBE
MeCTa CTPOUTENbCTBA Mara3Ha Ipu nape jgeaeratos a = x — 1 u b = x + 1. Takum o6pasom,
OTBET B IIYHKTE a) — MHTepBa [ 1;2].

9710 3HAYUT, UTO HA JII06OM OTpe3Ke IUIMHOI @ < 1 BHyTpu oTpesKa [0; 1] mposkuBaeT KoJst @ HaceJeHUs JepEeBHIL.
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6) /3 myHKTa a) 1 yCcJIOBMS 3ajaul CJIeAyeT, UTO Mara3yuH Bcerpaa OyaeT pacrojaraTbCs
He JIeBee JIF000ro 13 xureieit Bumapu6o. CiaemoBaTesbHO, IPOM3BOIBHBIN KUTETh Brii-
Jmapubo X, cpaBHNUBAA ABYX KaHAMOATOB B JeJieraThl oT Bruutapmbo a; m a,, mpenmourer
TOTO U3 HUX, KTO HAXOAUTCS JieBee, UTOObI pa3MeCTUTh MarasiH KaK MO)KHO JeBee. JTO
BEepPHO Ipu J000M KaHamuaare u3 Butabamko. Takum 006pasoM, IpearouTeHNs KATeIen
Bunapu6o Ha MHOXeCTBe BO3MO)KHBIX JeJleraToB oT Buiaapu6o He 3aBUCAT OT JiejieraTta
oT Bumabamxo.

B) B myHKTe 0) MBI qOKa3ajy, UTO KaXKABIN >KUTENTh Buiimapmnbo 13 ABYyX KaHAUIATOB
B JleJieraTsl OymeT IpeAIeuNTaTh TOT0, KTO >KMBeT JeBee. CilefoBaTeIbHO, KAHAVAT, SKI-
ByILIMil B Touke 0, OymeT rmobenyresnem mo KoHIoOpce: 3a HETO MPOrOJIOCYIOT BCE JKUTEIN
IIPOTUB JIFOOOTO APYroro KaHauaaTa d. AHaJIOTMYHO, mobdenurenaeM o Koumopce ot Bui-
7a0JKO ABIIAETCS KaHAMAT, >KUBYIUVIL B Touke 3. 3HAuNT, MarasyuH OyaeT IIOCTPOeH B TOU-
Ke 1,5.

r) Paccmorpum, Hanpumep, napy meneratoB a = 1, b = 2. Torga marasuH O6yger 1o-
cTpoeH B Touke 1,5. OqHAKO [eeraTy @ BBITOAHO COBPATH M Ha3BaTh d; = 0: B 9TOM ciIyuae
IIpM TOM >Ke caMoM b MarasuH OyHeT mocTpoeH B Touke 1. CileoBaTeIbHO, ONVICAHHBIN
MeXaHW3M IPUHATAS pelIeHNI] IBIIeTCI MaHUITYJIVPYEeMBbIM.

n) Hampuwmep, paccmorpum ¢pyukiuio f(a, b) = 0. OHa 3aaeT KOHCTAHTHBI MEXaHU3M
NPUHATHS pellleHiil, TP KOTOPIM He3aBUCHMO OT IeIErdToR MATa3VH,CTPOUTCA B TOukKe 0.
9TOT MeXaHU3M HEMAHIWIEPYeM: CKpHiEaATE CBOC MECTO IIpMEMBaH g Jeeraty He MeeT
CMBICJIa, Beb Mara3yH Bce paBHO OyJeT IIOCTpoeH B Touke 0.

Cxema nposepku

a) 3a mpaBUIBHEIT 0TBeT cTasuTcsa 1 6amn. Koppekriioe H0KasaTeNBETEO IPYHOCUT ellle
1 6a.

0) 3a HemoJHBIN ITepedop BCeX BO3MOKHBIX Iap d; U a, CHUMaetcs 1 6amt (Hanmpumep,
YacTo MPABUJIBHO CPaBHUBAIY 0 U dy > 0; HO IPU 9TOM 3a0BIBAINL CPABHUTD a; > 0 11 ay > 0).

B) 3a MOKa3aTeJbCTBO TOTO, UTO BCe sxuTeny Bunnapnbo npeamnounraioT 0 ar006011 Apy-
roJf aJlbTepHAaTIBe, CTaBUTCS +1 6ajmr.

3a qoKas3aTeIbCTBO TOTO, UTO BCe XKUTEIN Brirmabamko MpearounTaroT 3 1106071 qpyroi
aJTbTepHATUBE, CTABUTCH +1 Gain.

3a mpaBIIBHBIIL OTBET CTAaBUTCS +1 6ani.

r) OneHKa B 3TOM ITyHKTe OMHapHa: 32 HaJu4me IpyuMepa ¢ MaHUIIYJINPOBaHMEM I J0-
Ka3aTeJIbCTBO TOT'O, YTO OH IIOAXOOMUT, CTaBUTCA 3 6aynra. B ocTalbHBIX CIydasX CTaBUTCA
0.

n) OreHka B 3TOM IIyHKTE ObLIa OMHAPHOIL: 3a IpMBeReHHbIN npuMep dyukunu f(a, b)
Y JOKa3aTeJIbCTBO TOTO, UYTQ.MEXaHV3M MaHUITYJIVPYEMbIN, CTaBUTCA 2 6aynia.

Eciy yuyacTHUK OIMMINAABI HPVBEN HECKOIBKO IIPVIMEPOB, CPeIV KOTOPBIX eCTh HEKOP-
PEKTHBIN, TO cTaBUTCI 0 6anmos.
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3amaua 6. [Ipodasxa 6antomHoll 6vipyuKU (12 6anmros)

B cTpane Anbda HalMOHAIBHO BATIOTO SIBJISETCS TYTPUK, & PHIHOK He(TU COBEpPILIeH-
HO KOHKypeHTHBbIN. Ha ppiake npucyrcTByet 100 hupm, GyHKIUS M3IepKeK KXo 13 KO-
TopbIxX uMmeeT Bung 1C = 200q2, rae g — BeInyck ¢upmel, TC — obiime U3nepKKu (B TyT-
pukax). Buytpennnit cnpoc Ha HedTh onmcbiBaeTcsa ypaBHeHuem Q = 100 — P/4, rme P —
BHYTPEHHS LleHa (B TyrpuKax). PupMpL MOTYT Takke SKCIIOPTUPOBATH HedTh 110 MUPOBOIL
1eHe 8 MoJUTapoB 3a emyHNIy. Kakmas dmupma NoiKHa OMIauMBaTh CBOYU M3OEPIKKU TYT-
pUKaM1, a MIpMUOBLIL AEPXKNAT B JoJutapax (Ipu HeOOXOAMMOCTY AOKyHas nx). BHyTpeHHMIT
CIIPOC AeNuTcs MopoBHY Mexay dbupmamu. mnopt HedbTr B cTpaHy 3amnpenieH. VisHauars-
HO Ha cueTax GMPM HET [0JIAPOB M TYTPIKOB.

Copoc npyrmx SKOHOMMUECKMX areHTOB Ha [OoJUIapbl OIMCHIBAETCS YpaBHEHUEM
D = 480-8e¢, r1ie e — 0OpaTHBIN BATIOTHEIIT KYpPC Tyrpuka (1eHa qojutapa B Tyrpukax). Cripoc
MO>KeT OBITh OTPUIIATEIbHBIM, €CJIM aATeHTHI P JaHHOM Kypce IIPeaIIOYNTaIoT IIPOgaBaTh
IOOJUIAPHL, a He MOoKyIaTh. Hampumep; npu Kypce e = 100 OymeT MMeTh MeCTO IIpeIosKeHe
IoJUTapoB B pasMepe [480 = 8- 100 = 320. Hedrsrbie KOMIAHUI BOCIIPUHIMAIOT BATIOTHBII
KypC U BC€ LI€HBI KaK 3aJaHHbIe.

a) (3 6anna)llpn kakux 3HaUeHUIX e GUPMBI Oy YT MpOogaBaTh HePTh KaK Ha BHYTPEH-
HeM, TaK I Ha BHEIIIHEM pbIHKe?

0) (2 6anna) Haitnumesd K {10, BPAIOKE LS 0N TAPOBeHMT SHBIMYT KOMIAHVSIMMU
(kak QyHKIMIO OT €) [ist 3HAUCHMIL €, HAWACHHbIX BaMU B [IyHKTE @), HpennoxeHue oTpu-
L[aTeJIbHO, eCIU (PUPMBI IPEIbABISIOT CIIPOC HA MOJLIAPHI.

B) (3 6anna) Haimute GyHKUMIO TpedIoKeHUs HOJLIAPOB HEDTIHBIMU KOMITAHUSIMU
IJ151 BceX e > 0.4 paBHOBECHBIN KYPC e.

r) (3 6anna)TocymapcTBo 0053am0 KaXAyi0 HedTaHY0 KOMIIAaHIII0 OOMEHBATD Ha TYT-
PUKM KaK MUHUMYM moio @ € [0; 1] momnapoBoit BEIPYUKN, & NOKyIaTh H0JUIApbl UM 3a-
nperwmio. Cunraire, UTo Kakaas pupMa CTPeMUTCSI COXPAHUTHh HAa CUETY MaKCUMAaJIbHOE
BO3MO’KHOE KOJIHECTBO JAoJuapeB: Haiiiure paBHOBECHBI Kype. e-kak GYHKIUIO OT Q.

n) (1 6ann) [domycTum, BMECTO TOrO, UTOOBI 0OsI3BIBATE OTeUECTBEHHbIE PUPMBI IIpOa-
BaTh JOJII0 BAJTIOTHOM BBIPYUKM, FOCydapCTBO O0S3bIBa€T MHOCTPAHIEB IOKYHaTh He(PTH
ctpanbl Anbda TobKo 3a Tyrpuky. OcHOBBIBASCH HA BALIMX PEe3yJIbTaTaX BBIIIE, OIIpee-
INTe, YUeMy OyIeT paBeH paBHOBECHBIV BANIOTHBIN KypPC B 9TOM Cilydae.

Pewenue

a) Haiimem dpyHKuMIO HpemioKeHus kaxaoi.bupmok. Mcnonn3ys P = M C win Mmakcu-
MU3UPYS NpUOLIb Pq — 200q2, IIOJIy9aeM, uTo ¢s = P/400, a 3HAUNT, PpIHOUHOE IIpeJIoxKe-
HIIe ONIICBhIBaeTcd ypaBHeHneM () = P/4.

Ecn ¢upma nponaer HedTh Ha OBYX pBIHKAX, TO IIeHA B TYIPUKAaX Ha BHYTpeHHEM
PBIHKe TOJDKHA OBITH paBHA IeHe Ha MeKAyHApOIHOM € YUeTOM BaJIOTHOIO Kypca, TO eCTh
P = 8e. [leiicTBUTENIbHO, NHAYE OHA OyAeT HMOCTABIATH TOJIBKO HAa TOT PBIHOK, I'Ie IleHa
Oosb1Ie.

YroObI MMeJI MecTo BHYTPeHHM!II cripoc, P moyuKHO O0bITh MeHbIle 400. UToOb! GpupMBbl
MOIJIM 3KCIIOPTUPOBATh YacTh HedTI, JOJKEH OBITh M30BITOK TOBapa Ha PhIHKE, TO €CTh
P/4 > 100 - P/4, orkyma P > 200. ITockonbsky 200 < P < 400, 200 < 8¢ < 400, oTkyna
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25 < e < 50.

Otser: e € (25;50).

6) Ilycrtb TR,,, — 9KCIOpTHas BATIOTHAsA BRIPYUKa GpupMbI B fosuiapax, TR, — ee BHyT-
PEeHHsIS BBIpyUKa B Tyrpukax. Torna npu0suis Gupmsl B Tyrpukax pasaa e TR,y ,+ TRy, TC,
npuOBLIb B TyrpuKax paBHa T Reyp + (TR,, - TC)l/e.

CoOTBeTCTBEHHO;

« Ecmu TR, = TC > 0,/¢upma Oymer nmpomgaBath Tyrpuknu B pasmepe TR, — TC u mo-
KyIIaTh JOJUIAPBI, €€ CIIpoC Ha mojuiapsl Oymer paBeH (TR, — TC)/e, a mpemioxeHne
pasuo —(TR,, - TC)le = (TC - TR,,,)/e.

« TR,,-TC < 0, pupma He Oymer xBatath pyosiei, 4To0bI BHYTPeHHeI BBIPYUKOI OILIa-
TUTD U3AEPKKY, prpMa OyeT MpoaaBaTh JOJUIAPHI, YTOOBI BOCIIOJHUTD 3Ty Pa3HUILY.
[Ipemnosxenue mosnapos cocraBut (TC = TRy, )/ e.

3HauuT, TaK WIN NHaUe, IpeyoxKenne Gupmoit goinapos 6ymaer pasuo (TC - TR,,)/e.

[IpemnoskeHue Bcemu ¢prpmamu goanapos 6ymer pasuo 100(TC - TR,,,)/e.

BrrpasuM 3Ty BeMumHY TOJbLKO Uepes e.

TC = 200¢% = 200(P/400)? = P%/800 = (8¢)?/800 = 8¢%/100,
100T G = 8¢,
100 R Jo= 100 24y, &P (100 B R4 E-I8 (100l 5261

3HauuT,

8e? — 800e + 1662
S(e) = 100(TC - TRvn)/e = = 24e — 800.
e

Ortser: S(e).= 24e — 800.

B) I[loitmeM, uTo mpoucxoqnt upu e > 50 u e < 25.

« Ilpu e > 50, pupmbI IpoAaroT HEPTH TOJHKO HA BHELITHNII PBIHOK, & 3HAUNUT, UM HA0
OymeTh mpoOaaBaTh HoJIaphl B pagmepe I C/e, uT00bl OTLIATATH MU3TEPKKU. JHAUUT
S(e) = 100TC/e =8e*/e = 8e.

 ITpu e < 25, bupmel He OyayT IponaBath 3a pyoex. [IocKoTbKYy MMIIOPT 3ampelieH,
CTpaHagHe OyleT yUaCTBOBATH B MEXIVHAPOIHOI TOPLOBIe:Beio myrpuKoByI0 Ipu-
ObLTh QUpPMBL OyayT MeHATh Ha moinapkel llena Oyner pasHa 200, KoiamuecTBo 50,
VHIVBUAYAIBHOE KOJMYECTBO paBHO 0,5, m03TOMY U3nepKku gupm oyayt 1007TC =
100 - 200 - 0,52 = 100 - 200/4 = 5000. [pu6sITHL GupM paBHa 50 - 200 — 5000 = 5000
TYTPUKOB. 3HAUYNT, UX CIIPOC Ha poiapsl coctaBut 5000/ ¢, a mpensokeHue I0J1apoB
S(e) = -5000/e.

B 0600611eHHOM BUIE:

-5000/e, e < 25;
S(e) =4 24e - 800, e € (25;50);
8e, e > 50.

[lepeceuenue mpemoxeHus co crpocoM D(e) = 480 — 8e OymeT Ha CpeHEM yUacCTKe,
e* = 40.

3aknounTtensHbii atan, 10 knacc 19 3apava 6



Bcepoccuiickas onMmnnapa WKONbHUKOB 2022 OKOHOMMKaE

OrBerT: nIpeiioKeHNe JaHO BBIIIe, PABHOBECHBIN Kypc paBeH 40.
r) Bamornas BbIpyuka paBHa 8Q,y, = 8(P/4 - (100 - P/4)) = 4P - 800 = 32e - 800.
[ToaToMy HOBOe ITpeIOKeHNe JOJIAPOB IpH e < 50 OyaeT OIMChIBAaThCI ypaBHEHNEM

S(e) = max{0; 24e - 800; a(32e — 800)}.

[TockonbKy NpeiIoKeHIe TOUHO He CHU3UTCA, KYPC HE IOBBICUTCA IO CpaBHEHUIO ¢ 40, a
3HAUYUT caydan e > 50 paccMaTpyBaTh HE HYKHO.
B usHauanpHOM paBHOBecHU (GUPMBI IPOJAIOT OO BAIIOTHOI BBIPYUKI B pasMepe

24e =800 241-40-800 ' 1

32¢ — 800 32-40 — 800 3

[Tosyuaem, uTo Ipu @ < 1/3 BMEMIATENBCTBO [OCYIAPCTBA He MTOBJIMSIET HA PABHOBECHE,
a mpu « € (1/3; 1] paBHoBecHsbI Kype Oymer (60 + 100a)/(1 + 4). B utore

(@) 40, a < 1/3;
e(a) = 160+100
00+1 - (1/3;1].
1+4a

o) [pomaka 38, TYERIIEY O3HAUAET, UEQ JIHOSTPAHIAM JPIIETEA JAOKYIIAaTh Ha PBIHKE
TYTPUKU U IIpoaasaifip JOIIAPEL B pasMEpe Bee BAOTHOI BIPY UKL QIPMBL, TO €CTh 3TO
9KBIMBAJIEHTHO ClIy4am « = 1.

3Hauut, oTBeTOM OyHeT e(1) = 32.
OrBert: 32 Tyrpuka 3a moJiap.

Cxema nposepku

a) Bcero 3a myHKT — 3 Gasia.

« Ilonyuenue byHKIMU IpenToKeHU (MHAMBAAYATbHOI UL 0011eiT) — 1 6a.

+ Ilonyuenue rpanumsl e > 25 — 1 62

« Ilomyuenue rpannisl e < 50— 1 6ann.
Ecnu yyacTHMK BepHO pellan 3afauy.Ajiss MOHOIIOJNNM, OH IIOJIyYal 3a MyHKT 1 6amr. (3a
rpa"uiy e < 50).

6) Bcero 3a nymakr — 2 6auia.

« Unes o Tom, uto nipemoxenue BaxioTsl pasuo (TC — TR,,,)/e — 1 6am.

+ Pacuer aToit BenmmuuHbL — 1 6am.
Ecny yyacTHMK BepHO peliial 3ajady Ajas MOHOIIOJNY, OH II0JIy4al 3a NyHKT 1 6anr. (3a
MEI0).

B) Bcero 3a nmynkr — 3 Gamna.

« IIpenmnosxenue pu e > 50 — 1 H6an.

« Ilpenmoxenne npu e < 25— 1-6auii.

« HaxoxnmeHne paBHOBecHOTro Kypca — 1 6an.
Ecu yyacTHMK BepHO pellias 3aavy AJIs MOHOIIOJINY, OH IIOJIyYal 3a IIYHKT Bce Tpu Oajiia
(ue mrpadopacs).

r) Bcero 3a mynkr — 3 6aa.
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« Pacuer BeMumHbI BATIOTHO BRIpyUKy — 1 Gasmr.

« Haxoxpenmne nopora o = 1/3 — 1 6amr.

« Pacuer e(a) mpu @ > 1/3 — 1 6ammn.
Eciiu yuacTHMK BEpHO pellas 3aauy I MOHOIIOJIMY, OH IIOJIyJaJl 3a ITYHKT BCe Tpu Hajuia
(ue mTpadosacs).

o) Wnest o To

B T T —

Takum 06pa3oM, BepHOe pelleHye AT MOHOIIOINI MOTIJIO IpuHecTy 9 6ayroB u3 12.

c 00pasoBaTenbHOIo
noprana

t.me/matholimpa

CouManbHbieé CETH
vk.com/pndexam
viccom/pandaexam

pndexam.me/
Tenemamm
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3amaua 7. Pazmep cembu u npednoxenue mpyoa (12 6anmros)

Kak BbI 3HaeTe 13 OJHOTO 13 33JaHUI PErMOHAIBHOTO 3Tana, SKOHOMUCTHI JCCIEeNy-
IOT IIOBEOECHUIE JIIOJICI?I B IIPpaKTNUECKU JIIO6OM KOHTEKCTE. TaK, Ba’KHBIM pa3eJIOM 3KOHO-
MIUYECKOI HAYKI ABJIACTCA 3KOHOMIKA CEMBbIL. OJIH]/IM 13 OEHTPAJIbHBIX BOIIPOCOB B 3TON
00JIaCcTM SIBJISIETCS CJIEeTYIOILIVIA:

Bepuo stu, umo.yeemuverue Komuuecmea oemeil 6 cembe npueooum (6 cmoicie
NPUUUHHO-CTIEOCMBEHHOT C6513U) K CHUNEHUI0 NPedJIONeHUs mpyoa ux mamepu?

OO6cy>xaeHuIo MccienoBa i 9TOT0 BOIIPOCa 71 TIOCBAIIeHa TaHHasg 3aHaua.

a) (2 6anna) OOBsICHNUTE, MOUEMY OTBET Ha TaHHDBIN BOMPOC HE OUEBUIEH, TO €CTh IIOUe-
My yBeJMUeHIe KOJIMUeCTBa JeTeil MOXKeT TeopeTnuecku (1) He BAUSATH Ha MPeIIOKEHUe
Tpy[aa UX MaTepy; (2) IpUBECTH K YBEIUMUEHUIO NPEIOKEeHUS TPy da X MaTepu.

0) (4 6anna) JomycTuM, B CTATUCTUUECKUX AAHHBIX BBl BUANUTE OTPULIATENHHYIO KOP-
PeTALIUI0 MeXY KOIMUECTBOM AETEI Y IKEHIIHBI 11 BeJIUIHO ee IpeIIoKEeHNs TPYyaa.
Hanpumep, B cembax ¢ 0 geTei KeHIHa pa60TaeT B cpequeM 40 yacoB B HEEIIO, B Ce-
MbsIX C 1 pe6eHKOM — 30 4gacos, ¢ 2 — 25, ¢ 3 u 6osee — 20 yacoB B Henenro. O0bIcHUTE,
II0YeMY U3 3TOTO He CIedyeT, YTO POCT KOJIMUECTBa AeTell IBJISeTCsS IPUUMHON CHIDKeHS
MIpeIOKEHNS TPY,ia sKeHIIuH. [IpuBenure 08¢, pa3HbIX, QObICHEHU.

B) (5 6anmos) B 2021 1. Hpeéyint barika HIBeTin 10 SKOHOMMUYECKIIX HayKaM [TaMsATH
Anpdpena Hobens Opu1a pucysxieHa 3a pa3BUTIE METOTA eCMect8eHHbIX SKCNePUMEH MO,
KOTOPBII ITO3BOJISIET MOJYyUYNUTh OTBETHI Ha MHOTME VICCJIEIOBATEIbCKIIE BOIIPOCHL B yCJIO-
BUSIX, KOTJIa IPOBECTU «OOBIUHBIN» SKCHEPUMEHT He HPEeCTaBIIeTCS BO3MOKHBIM. JTOT
MEeTOJ OCHOBAH HAa TOM, UTO UACTH JIFOAEI MOKEeT IIOABEPIaThes CAyUaTHOMY BO3IETICTBUIO
B XOJIe CaMOJ >KJM3HI, ECTECTBEHHBIM 00pa3oM. ITo CayUaiiHOe BO3IEICTBIIE MOXKET OBITh
He CBSI3aHO C Pa3HOOOPasHBIMI XAPAKTEPUCTUKAMMU JIO/eil. [109TOMYy CpaBHUBAS TeX, KTO
IOBEPrcs BO3AEIICTBUIO, C TEMU KTO He IOIBEPrcs, MOKHO CIeJIaTh BBIBOJ O TOM, SIBJISIET-
Cs JIM BO3MIEVICTBYIE HPUUMHON U3MEHEHNA APYIUX ITEPEMEHHBIX — KaK ecn ObI MBI CAaMU
OKa3bIBAJIM BO3HEIICTBUE Ha JIIOMIEN B XOIe 9KCIIePIMeHTa.

Kakoil ecTeCTBEHHBIII 9KCIIEPUMEHT IO3BOJISIET OTBETUTDH HA BOIIPOC, KOTOPBIT MBI 00-
cy’kmaeM B 97011 3amaue? (Ilogekaska: cama HpUpoIa Bee BpeMs HPOBOIAT TaKOV 9KCIIePU-
MeHT.) OOBSICHITE, KaK paboTaeT 3TOT IKCIEPUMEHT.

r) (16anr)BOOPYKUBLINCH TAHHBIMU 3KCIIEPIMEHTA, IPUBEIEHHOTO BAMI B IIPEIBIAY-
IIleM IIYHKTe, MOKHO OTBETUTDb U Ha IPyTue BaKHbIE MCCIeqoBaTeIbcKue Bonpockl. [Ipu-
BeJIUTe IIPUMeEP TAaKOTO BOIIPOCA ¥ O0BACHIUTE, ITOUEMY Ba’KHO S3HATH OTBET Ha HETO.

Pewenue

a) YcmoBus, IpM KOTOPBIX YBENUEHIIe KOJIIYecTBa IeTell He BIuseT Ha IpeIIosKeHIe
TpyIa UX MaTepu: BBICOKUIT HOCTATOK CeMBbU (My>Ka M1V POAITENIE), IPU KOTOPOM Y MaTe-
pU He BO3HMKAET HEOOXOAUMMOCTH paboTaTh; HATMUMe HIHY VTN 0a0y KM/ qe Y IIIKY, TOTO-
BBIX CUIETH C PEOEHKOM; KyJIBTYPHBIE YCTAHOBKI, COIJIACHO KOTOPHIM >KEHIIVIHA He TOJDKHA
paborats (B 00IlleCTBe B I1€JIOM WM B KOHKPETHOII CeMbe); 0COOeHHOCTU paboThI MaTepH,
13-32 KOTOPBIX HEBO3MOYKHO PETYJIMPOBAHIIE IIPOIOJDKUTEIBHOCT PAabOUero IHS.
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OCHOBHOE yCJIOBUE, IIPU KOTOPOM yBeJIMUeHNe KOJIMUeCTBa qeTell IIOBBIIIAeT IPeIo-
KeHIe Tpyda MX MaTepu, — 3TO HeoOXOOMMOCTh 3apabaThIBaTh OOJBIIIE AeHer AJIS TOro,
YTOOBI 00ECIIEUNBATh YBEJTMUMBIIIYIOCS CEMBIO.

6) B aTom myHKTe HEOOXOMUMO MPUBECTU ABA PA3HBIX O0BICHEHUS, KaKI0€ OLleHIIBA-
eTcd B 2 6ayuta. [Ipumepsl Xopoinx o0bsICHeHUIA:

« Biarococrosnue ceMpu: 60siee obecrieueHHbIe CeMbU MOTYT IT03BOJINTH cebe Goibliiee
YIICJIO eTelt, TIPY 9TOM B DoJiee 00ecIieue HHBIX CeMbsiX y JKEHIIIH MeHbIIIe CTUMYJIOB
paborars.

« KaprepHble mpeAniouTeHs KeHILVHbBL: JKEHITHA OJHOBPEMEHHO OIpPeNIeNsieT CBOE
IpeUIoKeHNe, TPYAa M JKeJlaeMoe KOJIMYeCTBO JeTell Ha 0CHOBE COOCTBEHHBIX IIpef-
IIOYTEHUIL.

« He pocr konmuecTBa geTeil gBigercs MPUUUHON CHIDKEHUS IpeIJIoKeHUs TPYIa, a
HA00OpOT: MPU CHIDKEHUU MPENIKEeHNS TPYAa Y KEHIIMHbBI MOSBIIETCS OOJIbIie
BpeMeHU, KOTOPOe MO>KHO IOEBITUTH BOCIUTAHUIO AETell, M B CEMbe IPUHIMAETCS
pellleHs 3aBeCT el OTHOT0 PeOEHKa.!

Kak nmpaBu10, 0CHOBHBIE CIIOCO0BI 00BACHEHIIS OTHOCITCS AM00 K HATMUNIO IIPOITYIIIeH-
HBIX IIepeMeHHBIX (IIepBbIe ABa IIYHKTA B CIIMCKE BhIIIIE), KOTOPbIE BIUSIIOT 11 HA KOJIMYECTBO
HeTelt, ¥ Ha MpeJioKeHNe TPy Ha, Tn00 K 00paTHOI IPUUMHHOCTY (TPETUI ITYHKT B CIIMICKE
Boilre). PopmanpHoe ykazaHue FTux MexaHmM3MOB (IpBy e HHRIX epeMeHHbIX WIN 006-
paTHOI MpUUMHHOCW) Oe8 HpMBASKI HEROCPEACTBRHHO K 8a1aueO1{EHBanoch B 1 6a.

B) KirroueBoit MOMEHT eCTECTBEHHOIO SKCIIEPUMEHTA — 3TO TO, UTO OH IIPECTABIISIET
co0o11 cyuaitHoe BO3[eIICTBIUE, KOTOPOE IIPU 3TOM BJIMSET Ha KOJIMUECTBO JeTell. BaxkHo,
YTO IIPU €CTeCTBEHHOM 3KCIIEPUMEHTE UIICIIO AeTell He SIBIJIIeTCS CO3HATEIbHBIM pellleHN-
eM poauTesel, i MMEHHO MO9TOMY MbI MOKEM CUMTaTh, UTO HeT HIKAKIX IPOIyIIIeHHBIX
TepeMeHHBIX, BIMSIOMIAX Ha KOJTNUECTBO AeTeil (0HO CIYUaiHO) I HeT BIVSHUS IIPeJIoKe-
HIS TPy A Ha KOJIMUECTBO JieTelt (OMSITh JKe, [IOTOMY UTO OHO ciIyuaiHo). [[pumepsl Takoro
BO3eVicTBUSA (IIPaBMIBHBII IIPMMep BO3HAEICTBII C MeXaH3MOM) OlleHVBaeTcd B 3 Oauia.
OnHu MOryT OBITH, HAIpVIMED, TAKMMIA:

« Poxxmenue nBoOvtHM (V1 OOJIBIIIETO UIICIia AETeVl OMHOBpEMeHHO). Eciu cpaBHUBATH
YKEHIIVH C OMHUM peOEHKOM U YKEeHIIH, POAUBIIINX JBOITHIO, TO BCSI PA3HULIA B UNCIIE
nereit (O 1M ABA) 00BICHAETCS UCKIIOUMTENBHO cayuaitasiM Gaktopom u He aB-
JfeTCsA UX CO3HATENBHBIM PEIlIeHEeM.

« KosnmuecTBo mereit, poquBiumxcs B pe3yibrare npouenypst IKO.

« BHaesanHas cmepTh peOéHKa (He 00yCIOBIeHHAS XapaKTePUCTIKAMY POIATEIIENN).

[Ipu 5TOM Ba)KHO KOHTPOJIMPOBATH, YTOOBI I10 BCEM ITPOYNM IIapaMeTpaM yUacTBYIOIIIe
B IICCJI€JOBAHUU >KEHILVIHBI OBV COMOCTABUMBI.

C IOIOJTHUTEIbHBIMU HOACHEHUSIMY MOXKET OBITH IIPUHITO CPAaBHEHNE IIPENJIOKEHIIT
Tpya 0eCIUIONHBIX KeHIINH U KeHIIUH ¢ JeTEMU, IPY YCIOBUN, UTO U Te, I APYTUe U3-
HauvaJIbHO XOTEeJIM 3aBeCT! JAeTeil, a OeCINIONHbBIe He 3HaIM 0 CBoéM Oecrromuu. BaxkHo,
YTO HeJIb3s CPABHUBATH IIPOCTO OECIUIOMHBIX JKEHIIVH U SKeHIIVH C JeTbMU, IIOTOMY UTO
HaJIMuye/OTCYyTCTBYE peOEHKA MOKeT OBITh OOBSICHEHO He TOJBKO CIyYallHBIM (paKTOPOM
(becrutomue), HO M CO3HATEIBHBIM BBIOOPOM >KeHIIMH (OeCIIOMHbIE MOTJIM M3HAUAIHHO
U He COOMPAThCS 3aBOOUTH IeTel VIV 3HATh O CBOEM OeCIIIONNN) U He SBISITHCS eCTeCTBEeH-
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HBIM 3KCIIEPUMEHTOM.

HesepHbIM gBiIgeTCd CCIefOBAHNE, OCHOBAHHOE IIPOCTO HA OLIEHKE IIPEAJI0KEH TPY-
Ia >KeHIIH C Pa3HbIM YIICJIOM JAeTell, B TOM YNCJIe I CpaBHEeHNe )KeHIIVH ¢ IeTbMU 1 Oes.
HeBepHbIM Xe ABIgETCA M3yUEHIIE )KEHIIH C He3aIUIaHMPOBAaHHBIMY OE€TbMIL, IOTOMY YTO
3TOT (paKTOp HEJIb3SI CUNTATH YUCTO CIYUATHBIM B HOPMAIBHBIX YCIOBUAX (K IIpUMepY, II0-
TOMY, UTO He Kak[as OepeMeHHOCTh IPUBOOUT K POKaeHUI0 peGénka). [Ipuémusnie metn
TOXKE He ABJIAIOTCA CAyYallHbIM BO3IEIICTBIEM, II09TOMY HE MOTYT CIYKIATH €CTECTBEHHBIM
9KCIIEPUIMEHTOM.

HermocpencTBeHHO Oll@HKa BIMSTHIS UMCIIA JeTell Ha IIpeyIoKeHye TPy Aa MOKeT ObITh
OCHOBaHa Ha CPaBHEHIN NPEAI0KEHIIA TPYAa XKeHILH € OJHAKOBBIMI XapaKTepCTIKA-
MU (BO3pacT, ypoBeHb 00pa30BaHMs, JOXO/ I TaK Jajiee), HO pa3HbIM UMCIOM JeTell, KOTo-
poe 0OyCIIOBIIEHO CIyUallHBIM Bo3paelicTBueM: K mpumepy, MOXKHO CPaBHUTD ITOXO0XKIUX IT0
XapaKTepUCTUKAM >KeHILVH, Y OJHOV M3 KOTOPBIX OOMH peOEHOK, a Y OPYroil — IBOITHS.
Omnmcanue mporeypsI OIleHNBAeTCS B 2 Oaja.

r) BosbImoe ynmcio mcesiemoBaHmiL, M3y aoIiX BAMSHIIE UMCIa JeTell Ha KaKue-To Xa-
PAKTEepUCTUKM MX MaTepy MM VX CAMUX, MOKET OBITH IPOBEJeHO Ha OCHOBE TAaKUX JaH-
HbIX. K Ipnmepy, BIuMgHMe Umcia geTell Ha pacXodbl CeMb) Ha OTHOTO peOEHKa MOXKeT
OBITh KOPPEKTHO OIIeHeHO Ha JaHHBIX TAaKOro sKciepuMeHTa. OTBET Ha 3TOT BOIIPOC BaXKHO
3HATBh, K IPUMeP VI ILIAHIPOBAHIU A TOCY AAPE TBe HH OV TIOITIIKYA B.OOTACTY IO e P>KKI
POXKIAEMOCTIA.

Cxema nposepku

a) Ilo ogHOMY Gayry 3a KaXKOBI M3 IIOJBOINPOCOB IMyHKTa. OMIMH U TOT XKe apTyMeHT,
MpUBeIEHHbBIN ABAMKIBI, ONEHUBAETCA ONMH pas (ogHuM Oajiom).

0) Ilo gBa Oayura sa Kakmo€e OOBACHEHE.

OpHo u TO Ke 00BsICHEHIE, TPUBENEHHOE IBAK/IBI, OLIEHMBAETCS OOUH pa3 (IByMs O6as-
JIaMu).

OtBet 6e3 MexaHU3Ma He 3aCUUTHIBAETCS (K IIPUMEPY, IIPOCTO yKasaHue Ha TO, UTo OJa-
TOCOCTOSTHIIE CeMbM BIISIET Ha 00a [ToKasaTess 0€3 00BICHEH NS [IOUeMYy 11 KaKiM 00pa3om).

dopmaspHOE OnMCcCaHMe MeXaHu3Ma 0e3 IPUBI3KY K 3a1aUe olleHuBaeTcs B 1 6aii (mpo-
CTO YKa3aHIE Ha HaMutUmue poyiiie HHBIX IepeMEHHbIX; POCTO YKaA3aHIE HA BO3SMOKHYIO
00paTHYI0 MPUUMHHOCTE).

B) 3 Gajta maércs 3a CiIyualiHOe BO3MENICTBUE, Jie)Kalllee B OCHOBE MCCIIENOBaHMUA,
npu 00s13aTeIbHOM YIOMUHAHNY 0 HEOOXOOMMOCTY KOHTPOJIMPOBATH, UTOOBI KEHIITTHBI
OBLIM COIIOCTABMMBI II0 BCEM MPOYMM MapamMerpam; 2 O6ajjia maércs 3a oImMcaHue Ipolle-
Oypbl OLIEHKM BIAMSIHUS UICIA [ETeV Ha NpemIoKeHue Tpyha. B ciayuae, ecnu B paborte
MpUBEEHO OBa IIpUMepa eCTeCTBEHHOTO dKCIepuMeHTa (Uero He TpeGOBalIOCh B 3amaue),
13 HUX OJVH BEPHBI U OJUH HEBEPHLIIL, mTpad B3 Oasia.

r) 1 6ayt craBuJIC 3a JIIOO0E TOAXO/sINee UCCaenoBane. BaxxHo, uTo mpemiaraeMoe
MccaeqoBaHIeE TOJDKHO ObITh OCHOBAHO Ha MPOBENEHHOM 9KCIIEPUMEHTE, KOJIMUECTBE [e-
Tell, M B paboTe JOJLKHO OBITh 0OBSICHEHO, II0UEeMY 3HATh OTBET Ha 3TOT BOIIPOC BaXKHO.
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3amaua 8. Y camoeo cunezo mops (12 6annos)

Crapyxa noceunaer CTapuka K CMHEMY MOPIO, UTOOBI OH IOVIMAJI eif 30JI0TYI0 PBIOKY,
KOTOPYIO OHA IIeHUT B 12 MoHeT. Pr1OKa HyxHa Tobk0o CTapyxe, 6oibiire Hukomy. Ctapyxa
oberaer math CTapuKy 3apIjIaTy B ‘W MOHET 3a IIOXO[ K MOPIO U eI QOIIOJTHUTEIbHBII 00-
HYyC B b MOHeT, ecIVt OH IPIMHECET et phIOKy. Y3HaB 9Tu yciioBus (kotopsle CTapyxa o6sg3aHa
ucrioaHUTs!), CTapuK MOXKeT BBIOPATh OJIHO. 113, IBYX JECTBUIA:

* IIOMTU K MOPIO, B35TH Y JIOMOUHIIKA B apeH Ty JIOAKY UL IIOTILITATHCS IT0IMATh PBIOKY —

IIIAHCHI HA yCIIeX U Heyaauy IIPU 3TOM PaBHBI,
* TIOMTU K MOPIO, IOCUAETH Ha Oepery U BepHyThCS, CKa3as, UTO PHIOKY ITOIIMATh He yaa-
JIOCh.

ApeHnHas IUIaTa 3a JJOAKY COCTABIISIET 5 MOHET U ILUIATUTCS ITOCJIE TIOJIYUeHUs BCeX BbI-
miat ot Crapyxu. Ho MokeT monyunThest Tak; MTO 9TUX BBIILJIAT He XBaTUT, — Torga Cra-
PUIK BIIOCJIEICTBUM, KOTJA y HETO ITOABATCA MOHETHI (IIPeIII0I0KIM, UTO KOTHa-HIOyab 9TO
poM30MAET), OyaeT BIHYKIEeH BBIIIATUTD JIOHOUHUKY CYMMY [I0JITa B ABOIHOM pa3mMepe.

Crapyxa He MOXKeT HabIIOIaTh, uTO Aenaer Crapuk y mops. OHa BeIOMpaeT HeoTpuULa-
TeJIbHbIE BeJIMUMHBI 3apILIATEL W 11 00HYCca b Tak, YT00bI MAKCUMI3MPOBATH CBOIL YCPeTHEH-
HBIVI BRIMTPHINI [, cocToSIMIT 13 LeHHOCTU phIOKU (B ciiyuae, ecnu CTapuk eé mmoitmaer)
3a BBIUETOM Bcex BhIILIaT Ctapuky. Hanmpumep, ecnn crapyxa paccuntsiBaet, uto Ctapuk
IOIpoOyeT MOVIMEATH PHIOKY B0 ¢ yepeIHE HEbIZ BRI TP b LLDABCH

1 1
H:E-(12—w—b)+§-(—w).

Crapuk, HabmOmas w 1 b, BIOMpaeT OOHO 3 CBOUX ABYX MEVICTBUI TAK, UTOOBI MAKCUMU3U-
pPOBaTh CBOU YCPEAHEHHBIE BBIIIIIATEI 3@ BBIUETOM TOT0, UTO OH JOLKEH OTHATH TOTOYHUKY.
YcpenHeHue TIPOMUSBORNUTCS 10 TOMY K€ mpuHUNIY, uro u aisd Crapyxu. [Ipeamosnaraem,
uto, eciint CTapuky 6e3pasanuHo, JOBUTH PHIOKY WM HET, TO OH JIOBUT.

a) (3 6anna)Haipnre ontnvansHoe neiicrsie Crapuka npi 3agadHbeIX w, b > 0;

6) (3 6anna)llpennonoxnm, uro Crapyxa xouer, uro0bl CTapuk 0B ppIOKY. C yuéToM
OTBeTa Ha MPeabIAYIINIT IYHKT HaliguTe w 1 b, ONTUMAJIbHbIE OJIS He€ B 3TOM CIIyYae.

B) (2 6anna) A pevictBurenbHo au Crapyxa, xoueT, yroObr CTapuk JoBm peidoKy? Kak
YCTPOEH ONTUMANBHBIN KOHTPAKT (w, b) ¢ yu€ToM oTBeTa Ha STOT BOMPOC?

r) (4 6anna) llpenmonoxum Temneps, uro Ctapyxa MOKET HaOI0AATh, UTO Aenaer Cra-
PUK Y MOpSI, I MOKET IIOCTaBUTh OOHYC b > 0 B 3aBUCUMOCTH OT 3TOT0: eciu CTapuK BBI-
XOIWJI B MOpe Ha JIOJIKe U HoiiMas peibky, 10 b = by, a ecny BBIXOHIUI, HO He IOJIMAJ, TO
b = by. Tenteps Crapyxa npemnaraer Crapuky xouatpaks (w, by, by ). Kakoit konTpakr 6ymer
ONTUMaJIBHBIM A1 Ctapyxm?

Pewenue
a) B ycioBuu 3amaum cioBa CyMma JoJira’ MOTYT OBITh MHTEPIIPETMPOBAHBI JABYMs
criocobaMu: CyMMa, KOTOPOJI He XBaTaeT, YTOOBI OILIATUTH apeHAY JIOMKIL, VIJIV BCS apeH/-
Haf IU1aTa. byieM 1crosib30BaTh NEPBBIN BapMAHT MHTEPIIPETALII B KaueCTBE OCHOBHOTO.
[TycTs 3amansr w, b > 0. Berurpsim Crapuka paBeH
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 €CJIV OH JIOBUT PBIOKY:
w-5  w+b-5
—+
2
w+b-5  3w+b-15
2 2
(w=5) #wt.b~5)= 2w +.b~.10, . ecitw + b.< 5;

b
:w+§—5, ecam w > 5,

U; w-5+ , ecIm w<5< w+b,

* €CJIV OH He JIOBUT pbIOKY: Uy = w.

Ecmm w+ b < 5,10 Uy — Uy=_w + b — 10 < 0, TaK 4TO B 3TOM CJIIyJae JIyUIlle He JIOBUTb.

w+b-15
Ecitm w < 5 < w+ bymo Uy = Uy = ==, Tak U10 B9TOM Cilyuae HYXKHO JOBUTb

PBIOKY, ecniut w+b > 15 (moMHUM, UTO IpuU 6€3pa3 MUKy HAI0 TOBUTD, TAK UTO HEPABEHCTBO
HECTPOTOe).

b
Ecim w > 5,10 Uy - Uy = - 5, TaK UTO B 3TOM CJIyuae HaJo JIOBUTh, eciut b > 10.

HToro, Hamo JIOBUTh, ecint b > max{l5 — w, 10}.

Bo3moxHa asnbTepHATIBHAA MHTEPIpeTauus ycaoBM 3agaun: ecay CTapuky He XBaTa-
€T MOHET, UTOOBI OIJIATUTH apEeHAY JIOAKI, TO OH ILUIATUT B IBOTHOM pa3Mepe BCIO apeH[-
HYI0 ILIaTy, T.e. Ijjatut 10 Bmecto 5. Torma mompydaercd, 4To

b
w+§—5, eciam w > 5,
b 15
U = W - ecnmm w <5< w+ b,
b
w+§—10, écim witabi< 54

u CTapMK BBHIXOOUT B MOpE IIPU BBIMIOJIHEHNN XOTS ObI OMHOTO U3 ABYX ycaoBuit: b > 15
mwim w > 5, b > 10.
6) Bemurpsim Crapyxu, eciiu CTapuk JIOBUT PIOKY, paBeH

12-w-b w b
h=————-—=6-w-—.
2 % y
Bennuuny I1; Hago MakCUMUSUPOBATE NP OrpaHmueHun b > max{l5 - w, 10}. Tak kak
I[1; y6bIBaer 1o b, 370 OrpaHMUEHVE BBIMOJHIETCS KaK paBeHCTBO: b = max{15 — w, 10}.
[ToxgcraBiss ato B popmymy mis I}, momyuaem

T, = 6—w-

max{15 -'w, 10} SHEwS3
2 :mm{—,l—w}.

[IpaBas uacTh yObIBaeT Io W, moaromy Makcumym II; mocturaercs npu w = 0. Orcioma
b = 15.

Bo3M0o)XHO U IpyToe paccyskaeHue: HeoOXOAMMBIM ycIoBueM Boixona Ctapuka B Mope
3a pBIOKOII ABNIIETCI HepaBeHCTBO w + b > 15. Ecotmt OBl elICTBOBAJIO TOJIBKO 3TO OTrpa-
HUUEHIe, TO ONITUMYM JocTurayicsa Obl mpu w = 0, b = 15, Tak kak ko3pdbunmeHT npu w
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B pyukuuu npubsuiu Ctapyxu paBeH —1, a koaddbuiiueHT ipu b MeHblIIe 10 MOTYJIIO U pa-
1
BEH . Ho mpu w = 0, b = 15 BbIIIOJIHEHO U BTOpOe orpaHuyeHne b > 10, Tak UTO 3TO

IeJICTBUTENBHO pelleHne 3anauy CTapyxu B YCIOBUSAX IyHKTa 6).

[Ipu anbTepHATUBHOI MHTEPIIPETALINN YCIOBMS 3aaUy MHOXKECTBO KOHTPAKTOB (w, b),
13 KOTOPBIX BbIOUpaeT CTapyxa B IyHKTe 0), COKpalljaeTcs 110 CPaBHEHMIO C OCHOBHOIJI MH-
TepIrpeTaryeii, HO KOHTpak™ w = 0; b= 15 octaéres qOCTyIHBIM Jf €JIeI0BaTeIbHO, OIITH-
ManabHbIM. OTBeThI Ha IIYHKTHI 0), B), I') He 3aBUCLT OT BEIOOpa MHTEPIIPETALIAL.

3
B) MakcumaipHoe 3HaueHue [1;, mosyueHHOe B IpebIAYIEeM IIYHKTE, PAaBHO -7 910

MeHbIIe, ueM I = 0 — Bemrpsrit Ctapyxi, €Ciiu ofa mpeanaraet Crapuxy w = b = 0,a Tor,
COOTBETCTBEHHO, HE JIOBUT PHIOKY. Tak uTo w = b ="0 0yxeT ONTIMMaJIbHbIM KOHTPAKTOM.
KpoMme Toro, ontumanbHBIM OygeT ¥ KOHTPAKT ¢ W = 0 m b < 15, IIOCKOJIBKY OH TaKXe
crumynupyeT Crapmuka He BBIXOAWUTE B Mope 1 AaéT Crapyxe HyJIeBYIO IIPUOBLIb.

r) Ecau Crapyxa xouer, uro6b1 CTapuK JOBUJI PBIOKY, TO OHA JOJKHA OCTaBUTH €TI0
CO CpeHVIM BBIUTPBILIEM He MEHBLIVM, YeM W. [118 9T0oro; gaske ecay He y4UTbIBATh BO3-

MOKHbBIE€ OJOIIOJTHUTEJIBHBIC PACXO OBl HaBO3BpaT HOJITA JIOHOYHNKY, DOJI’KHO BBIITOJITHATHCA
w+by  w+by

2
HEpPABEHCTBO TeM 6oJiee MOJIKHO BBIMOIHATHCA. Koutpakr (w, by, by), yIOBIETBOPAIOLIINIL

. 12 b0+b1
9TOMYy HepaBeHCTBy, meémCaapysemuiuppsiin b =m— —wie

HEpaBEHCTBO -5 > we by + b > 10, a c yuéToM 3TUX PacXOI0B JaHHOE

sk - w < 1. Makcu-
MaJIbHO BO3MOXKHbBII BHIVIPBILL, PaBHbIN 1, MOKET OBbITh [TOJIyUel C IIOMOIIBI0O KOHTPAKTa
(w, by, by) = (0,5,5). 310 BEIrOHEE M1t CTAapyxu, yeM He CTUMYJIUpoBaTh CTapuka JIOBUTH
pBIOKY (B 3TOM Ciiydae e€ BHIMTPBILI ObLT ObI HysieBbIM). Taknum o6pasom, (0, 5, 5) sBisercs
OITMMAJbHBIM KOHTPAKTOM.

3ameruM, UTO HMKAKON APYIrOil KOHTPAKT He sBJfEeTCS ONTUManbHbiM 1y CTapyXu.
JejicTBUTEIBHO, AJis JII000r0 ONTUMAIBHOT0 KOHTPaKTa IepedlicieHHbIe BhIllle HepaBeH-
CTBa JOJLKHBI CTAHOBUTHCSA paBeHcTBamm: w = 0, by + by = 10. Eciiu (b, by) # (5,5), T0 b; < 5
miist ogeoro us i = 1051}, To ecrby Crapuka GymyT MOMIONHITEIBHEIE PACXOIBI HA BO3BPAT
moira, Koropbre Crapyxe IpuaeTcs KOMIIEHCUPOBATh, 3-82 UETO €€ MPUObLIb YMEHbIIINT-
csL.

Cxema nposepku
Paszbuenne 1o 6ajiaM yCI0BHOE 11 OTHOCUTCS K TOMY CIIyUAal0, KOr/ia X0 perieHus 6im-
30K K M3JI0’KEHHOMY BbIIiIe. ECiiu X0/ pellieHns IPyToii, HO TOKe IPAaBUJIBHBIIL, TO 3a ITYHKT
CTaBUTCS ITOJTHBIN OAILIT.
a) MakcumanpHas OLEHKA 3a MYHKT — 3 Oajuia:
« 1 6asu1 3a BRINMChIBaHME BBINTPBILIeN CTapuKa IIpr KakIoM BapuaHTe aeiictBus Cra-
puKa, mapaMeTpOB KOHTPAKTA U yCIexa/Heyaauu phIOHOI JIOBII;
« 1 Gajur 3a BBINUCHIBAHNE BRIUTPBIIIEN Crapuka, yCpeqHEHHBIX 10 YCIeXy/Heyoaue;
« 1 6ajut 3a moJyueHMe ONTUMATBHOTO feiicTBs CTapuka B 3aBUCUMOCTIL OT W I b.
6) MakcumanapHas OlleHKa 3a MIyHKT — 3 6asuia:
« 1 Gajur 3a BBINMCBHIBAHME 3aaul MAaKCUMI3AMI OXKugaeMolt npuosuin Crapyxu;
« 2 0ayn 3a eé pemrenne (Harpumep, 1 6ay1 3a yCTaHOBJIEHME TOTO, UTO b = max{15 —
w, 10} 1 1 Gas 3a ocTabHOE).
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B) MakcumasnbHas OlleHKa 3a IYHKT — 2 OaJuia:

« 1 6ay 32 ONITMMAJIBHBIN KOHTPAKT, He CTUMYIupyomit CTapuka JIOBUTH PHIOKY;

o 16aya3sa CpaBHEHIIE C KOHTPAKTOM M3 ITYHKTa 6) I BBIBO 00 OITMMAaJILHOM KOHTpak-
TE.

r) MakcumanbHasg olleHKa 3a MyHKT — 4 OaJura:

« 1 6am, ecn JOKEH OBITh paBeH w;
e O SRR

6aJIJI €CJIM JOKa3aHO, UTO W =

o 1 0amx 3a HO UcH KOH‘IaTCJII)HOFO OTBETA.

Hpyroit xon pem mnb"o‘aﬂ KOPPEKTHBIM.
nonptana

t.me/matholimpa

CouManbHbieé CETH
vk.com/pndexam
viccom/pandaexam

pndexam.me/
Tenemamm
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