3anaya 1. «®UHAHCHI 1 POMAHCHD)

A) (10 6annos) Hatioume nramesic 8 KoHye Kaxcoo2o nepuooa Kax QyHKYuio om CmasKku U CyMmbl Kpeouma
no nepeomy epagpuxy niamedicel.

[Tpu 1r060m Tpaduke TutaTexel BepHo cienyromee (K — cymma kpenauta, i — cTaBKa MPOLEHTA 110

KpenuTy, Xj — IUIaTéx B KOHIIE To/1a):
X1 X2 X3
=— — + —— (+3 0aJu1a 32 3TO BbIpasKeHHe WIH IKBHBAJIEHT)
1+ (1+i)?2  (1+0)3
X1*(1+1) = X2 X2*(1+1) = X3 (+4 6ass1a 3a cBA3b NJIAaTeKel APYr ¢ APyrom)
_ X1 | X1x(1+0) X2x(140)2 _ X1, X1x(1+0) X2x(140)? _ Xt
1+i (1+10)? (1+40)3 1+i (1+10)2 (1+410)3 1+i
K*(1+ K*(1+41)?
=08 #H6am) x2S (+1 6am1) X3 =
Hpnmet{anne. Ecnu BMecTo TpEX B OTBETE MPUBEACHO YUCIO MEPHOAOB (JIET), TO CTABUTCS

K*(1+l)

X1 = (+1 6an)

MIOJIHBIN Oas.
b) (20 6annos) Hatioume niamedic 8 KoHye Kaxcoo2o nepuoda Kax QyHKYuo om CIMagKu u Cymmsl Kpeouma
no 8Mopomy epaguKxy niamedicel.

Y] — nnatéx B KOHIIE TOJIa IO BTOPOU cXeme
Y1 Y2 Y3

K =— +—= + —— (+2 6a/u1a 32 3TO BbIpa:KeHHe WIU IKBUBAJIEHT)
1+i  (1+0)2  (1+0)3

Y1-i*xK Y2—i*((1+i)*K-Y1

s (1+10) = ( )
Y1 Y2

Y2—ix((1+i)*K-Y1 . Y3—ix((1+i)%2+K—(1+i)*Y1-Y2

( Y2 s 1+ = ( Y3 :

(+4 6asn1a 3a cBA3b MJIATeKel B TPETUIl M BO BTOPOIi roibl)

(+4 6a/u1a 3a cBsI3b ILIATEKell B IePBbIil 1 BO BTOPOi IoAbl)

Pelmm cHaYANA et (1+10) = Yz—i*((l;zi)*K—m)
yo 2K - ix((1+0D)*K—-Y1)
(1+l)— v *(1+l)—1— —
i+ K ix((1+)*K-Y1
PR SR L (Ch ) )

Y1 Y2
K ((1+i)*K—Y1)
1-——=(1 =
yp A+ 0= V2
K . (1+i)*xK—-Y1)
1—ﬁ*(1+1)—— )
Y1+«Y2—- K+«x(1+i)*Y2=—K*x(1+i)*Y1+Y1xY1
Y1+Y2-Y1+«Y1— K*«(1+i)*Y2+ K+«x(1+i)*xY1=0
Y1+(Y2-Y1) - K+«(1+i)*x(¥Y2-Y1)=0
Y2-YD)*¥Y1-K+x(1+1i)=0
Y1 < K * (1 + i), moCcKoNbKy WHAYe KPEAUT TACHTCS 3a TIEPBhIi Mepro, 3HaunT, Y2 = Y1

(+4 0ass1a 32 BBIBOA)

Y2—i*((14+0)*K—-Y1) Y3—ix((14+0)2+K—(1+i)*Y1-Y1)

Tenepn x(1+1i)=
Y2 Y3
—ix* DxK— —i% i)2xK— [)*xY2—
Pas Y1 =Y2, 0 Y2—i ((1;21) K YZ)*(1+i) _ Y3—-ix((1+1) I;3 (1+i)*Y2-Y2)
(1402 l*(1+i)2*1<_1 ix(1+0)?*K—ix(1+i)*Y2—ixY2
l Y2 a Y3
A+0?-1 i*(1+0D)?*K ix(A+D2*K—i*x(1+i)*xY2—i*xY2
l —_ —_— —_——

Y2 B Y3



i*(1+10)?=«K ix(1+0D)?+«K—i*x(1+i)*xY2—i*xY2
Y2 T Y3
(1+i)?*K (1+?*K—(Q+i)*Y2-Y2
Y2 Y3
R+i)*xY2*xY3—(1+)?*K*Y3=—(1+D)?*K*Y2+Q2+i)*Y2xY2
(240 *Y2%(Y3-Y2)— (1+0D)2*K*(Y3—-Y2)=0
(Y3-Y2)«(2+D*xY2—-(1+)?**K)=0
(2+1i)*xY2 < (1+i)? * K, nockonbKy MHade KpeJuT TaCUTCs 3a JBa IIEPHOJIA, 3HAUNT,
Y2 = Y1 (+4 6ana 3a BbIBOA)

2xi+i%—

2+1i—

_ & Y2 Y3 _ 2 Y1 Y1
K= 1+i + (1+0)2 ~ (1+i0)3 1+ (1+i)2  (1+0)3
* % )3 *
Yl:Y2:Y3:Kl(1+1) K«

((1+)3-1  1-(140)73

(+2 0asu1a 32 J11000€ U3 ABYX BbIPAKeHUH MJIH IKBHBAJICHT)

Ipumeuanue. [IpuBeEHHOE BHINIE T0KA3aTEILCTBO BEPHO, €CIIM CPOK KpeauTa OT 3 JIeT u Ooee,
MO3TOMY IS TIOJyYEHHS TOTHOTO 0asuia ObUIO JOCTATOUHO MOMYYUTh, YTO IJIATEXKH B MEPBBIC 3
nepuona paBHbl. Eciu B ()MHANBHOM BbIpaXeHUHU BMeCTO 3 Oy[eT MPHUBEIEH CPOK KpeauTa Kak
napameTp, TO CTaBUTCS ITOJTHBIA Oajul.

B) (10 6annos) Ilycmo y Maxapa nem cobcmeeHHbIX CPEeOCME Ha NEPBOHAUANbHBLE BILONCEHUS 8 NPOEKM, HO
npoexm 6yoem 2eHepupo8ams OOCHAMOUHO OCHENCHbIX CPeOCm8 HA 6ce OCMANbHble pacxodvl 8 opyaue
nepuoovl npu oboux epagpuxax niamedicen. Kaxou epagux niamedxceil Oyoem 6vieoOHee Npu CMAGKe
ouckoumuposanus 20% 20006vix u cmaske no kpeoumy 44% eoooswix? Obe cxemvl Kpeouma 0aiom
NONOACUMENLHYIO YUCHYIO NPUBEOECHHYIO CIOUMOCMb NPU Peanu3ayuu nPOeKmd.

NPV (mipu nepBoii cxeme) =B + K — ( % n (1x22)2 : 1)(23)3)
Y Y
(1,2)? + (1,2)3)

B — npuBeneHHble K TEKylleMy MEpPHOLY YHMCThIE BBITOJBI OT pealn3aluu MpoekTa 0e3 yuéra

NPV (mpu Bropoii cxeme) =B + K — ( % +

CYMMBI KpEeIUTa U IUIaTeXel 0 HeMY
Taxum 00pa3om, cienyeT BEIOpaTh TaKylo CXeMy KpeauTa, Ipu KOTOPOU MpUBeIeHHAs CTOMMOCTD
TIaTeXel Mo KpeauTy OyaeT MeHble (+3 6aJjiia 3a 3TOT BBIBOJ WM €r0 IKBHUBAJIEHT)

X1 X2 X3 Y Y Y
12 e T Sz T T aee
Kx(1+i) | Kx(1+0)%  Kx(1+0)3 Kxix(1+0)3 1 n 1 n 1
3%1,2 3%(1,2)2 3%(1,2)3 T ((1+i)3-1 (1,2 (1,2)2 (1,2)3)
1,44 (1,44)22 (1,44)33 .0,44*(1,44)3 ( 1 " 1 n 1 )
31,2 3x(1,2) 3%(1,2) ((1,44)3-1 M1,2  (1,2)2  (1,2)3
(+3 0ass1a 3a npaBWJIbHbIE OJCTAHOBKH)
P 3 3%(1,44)3 1 1 1
Lz + (1’2) + (1’2) vs. (1,44)2+1,44+1 (1,2 + (1,2)2 + (1,2)3)

(1,2 + (1,2)2 + (1,2)>)*(1 + (1,2)2 + (1,2)") vs.3 = ((1,2)° + (1,2)* + (1,2)3)
(1,2)7 + (1,2)° +2 % (1,2)> + (1,2)* + 2% (1,2)3 + (1,2)? + 1,2 vs.3 * ((1,2)° + (1,2)* + (1,2)3)
(1,2)7 + (1,2)6 — (1,2)> — 2 % (1,2)* = (1,2)® + (1,2)2 + 1,2 v5.0
(1,2)°* ((1,2)> =D+ (1,2)* « ((1,2)2 - 1) — (1,2)? * ((1,2)? = 1) = 1,2 * (1,2)2 — 1) v5.0
(1,2)°+ (1,2)* - (1,22 -1,2>0
IlepBasi cxema MeHee BbIroaHa (+4 6aJ1a 32 BLIBON)



3apaua 2 «O6MeH aByx 6nar»
(A) B ucxonnom pacnpenenenuu y Anu (¢, b) = (8, 2), y bopu (¢, b) = (2, 8). Torna
Ud8,2)=2-8+2=18, Us(2,8)=2+2-8=18.
(b) Ilocne obMeHa, mpu KOTOPOM AHS OTHAET X MIEYSHUH U MOITydaeT ) KOH(ET, oTydaeMm:
(ca, bA) =8+, 2—x), (cg bp)=(2—y, 8+Xx).
ITome3nocTtu mocie odMeHa:
Ua =Us8+»,2-x)=28+))+(2—-x)=18+2y—x,
Ub=Up2-y,8+x)=2—-»)+2(8+x)=18+2x—y.
OOMeH B3aMMOBBITO/ICH TOTA U TOJBKO TOTIA, KOT/Ia
Ua'>18 &2y —x>0 &= x<2y,
Ub'>18€=>2x—y>0 &=y <2
Nmeem: * <x < 2y. Tak kak x > 0 u y > 0 npuHUMatoT 3Ha4eHue Judo 1, 160 2, Tak Kak Oombiie
KOH(ET U TIe4eHbs 11 00MEHa HET, TO UMEEM:
(x 7)€ (L 1), (1,2), 2. 1) 2, 2)}.
To ectp M060i1 0OMEH OyIeT B3aNMOBBITOTHBIM.
(B) PaccMmoTpuM nipon3BoIbHOE pacIipeiesieHue, rae y Auu (¢4, ba), y bopu (cs, bs).
Ecimi by > 1w cp> 1, TO Bo3aMoxkeH oOmeH (x, y) = (1, 1), 1 OH B3aUMOBBITOJIEH, TIOCKOIBKY MTPH TAKOM
oOMeHe
AU4=2-1-1=1>0, AUg=2-1-1=1>0.
CrnenoBarenbHO, YTOOBI pacpeeneHue ObUI0 YCTOMYMBBIM, HEOOXOIMMO:
bs=0 wmu c=0.
Ecnu b= 0 wu cp = 0, TO HU OZIIH OOMEH HEBO3MOJKEH I10 KOJIMYECTBAM, TaK KaK Y AHU HET NCUCHbS
uiu y bopu Het koHpeT. CiiezioBaTeIbHO, B3aUMOBBITOIHBIX OOMEHOB HE CYILIECTBYET, U TAKOE
pacrpeiesieHre ABISIETCA YCTOMUUBBIM.
OTO 03HAYAET, YTO YCTOWYMBHIMU SIBIISIFOTCS BCE CHTYAIIMHU, B KOTOPBIX Y bopu mibo ece neuenvs (a
KOH(ET MOXKET OBITh CKOJILKO YTOAHO), TH00 Hem Hu 00HOU KoHgemubl (2 TICUSHbS] MOXKET ObITh CKOJIBKO
YToiHO). B 3THX ciy4asix 0OMeH MPOCTO HEBO3MOXKEH.
B tepmunax xonmudectsa 6mar y bopu 3T0 03Ha4aeT, 4To yCTOHYMBEIE pactpeie]eHnss — BCEe Taphbl
(cg, bp)=(, 10) qmat=0,1,...,10 wm (ca bp)=(0,s) msas=0,1,...,10.
(') [To onpeneneHNI0 YCTOWYMBOCTH HE CYIECTBYET 0OMEHa, KOTOPBIH OTHOBPEMEHHO CTPOTO
YBEJIIMYUBACT IMOJIE3HOCTh AHU U MOJIE3HOCTh bopu. [103TOMY €ciii MOMBITaThCs YITyqIIUTh MTOJI0KCHHIES
OJTHOTO YUYEHHKA, HE YXYy/AIIas MOJOKEHUE IPYTroro, TO 3TO 03HAYAI0 ObI CYIIECTBOBAHUE
B3aMMOBBITOJIHOTO OOMEHA, YTO IPOTHBOPEYHUT YCTONYNBOCTH.
Kpurepun onennBanms.
A) 5 6ansoB

* (1 6anu) KoppekTHo 3anucaHo UCXOAHOE pacipeaeienue onar y Auu u bopu. He o0s3atensHo

BBIMICHIBATH SIBHO, JOCTATOYHO TOTO, YTO pacHpeie]ICHHe MTOHATHO U3 PEIICHUSI.

* (2 0anua) BepHo mocunTaHa MONIE3HOCTH AHU B ICXOJHOM PACTIPEICIICHAHN.



* (2 6aau1a) BepHo mocunTaHa MOJIE3HOCTh bopy B HCXOMHOM pacIipenecHUH.
3ameuanue: nOMyCKArOTCS TFOOBIC SKBUBAICHTHBIC BhIUUCIeHUs. [Ipu apudmeTrueckoii onmmoke
CHHMAaETCs COOTBETCTBYIOIAs YacTh OAJIOB, OCTALHBIC ITYHKTHI MOTYT OICHUBATHCSl HE3aBHCUMO.

(b) 15 6asoB

(3 6anma) KoppekTHo onrcaH 0OMEH 4epe3 EpeMEHHbBIC X, Y U 3alMCaHO HOBOE PacIlpeieiICHUS
Omar mocie oOMeHa (KTO 9To OTAAET U UTO MOIyYaeT).

* (4 6a;11a) BepHo BBINMUCAHBI MONE3HOCTH nocie ooMena Ua' u UB' (Mnm SKBUBAJIEHTHBIE
BBIpa)KCHHS /HEPABEHCTBA).

* (5 6aanoB) IlonyueHo 1 KOPPEKTHO 0OOCHOBAHO YCIIOBHE B3aUMHOM BBITOMIBI (CTPOTOE
yIydIIeHne il 00OUX WU He yXy[AIICHHE/ yTydlIeHue — B COOTBETCTBHH C (POPMYITHUPOBKOM
3aJ1aum), BEIBEIEHBI COOTBETCTBYIOIIE HEPABEHCTBA HA X, ).

* (3 6anua) YuTeHsl orpaHUUEHUS LETOYNCICHHOCTH U OTPaHUYEHHOCTH PECYpCOB (JOMyCTUMBbIE
3HAYtHUA X, '), CIIETaH KOPPEKTHBIA BEIBOJ O TOM, KakKre 0OMEHBI BO3MOYKHBI/B3aUMOBBITO/THBL.

* Eciu B otBete npucytcTByeT BapuanT (0;0), To 0asuIbl 32 OTBET HE HAYUCIISIFOTCSI, TOCKOJIBKY B
pamKax mepebopa paccMaTpHUBAIOTCA CTPOTO MOJIOKUTENBHBIC 3HAUEHUS X U Y (0OMeH
MIpe/InosaraeT nepeady HEeHYJIeBBIX KOJIHYECTB)

Yacmuunvle 6anbl; €CIU BEPHO TIOMYUEHO YCIOBHE IS OHOTO YUacTHHKA (Hampumep, Tonsko U > Uy),

HAYUCJIACTCA 10 ITOJIOBHHBI 0amioB 3a ITYHKT IIPO YCJIOBUA B3aMHOM BBITOJIBI.

JononHuTENbHBIH KOMMEHTAPHIi:

B nynkre (b) momyckaercs mepebop BceX JOMyCTHMBIX Tap HENbIX 3HAaUeHUH (X,Y), TAe X —
CKOJIBKO TIedyeHNH AHs OTIAET, a y — CKOJIbKO KOH(DET oHa noiy4aeT. B ucxomHom pacnpenenenny y AHu 2
neueHbs, y bopu 2 koH(bETHI, M03TOMY TpH CTPOruX orpanudeHusx x>0 u y>0 moxy4aem, 4To €CTh BCETO
4 ciyuas ans nepedopa: (1,1), (1,2), (2,1), (2,2).

* 3 Oajyuia mpHUCyKAat0TCs 3a 000CHOBaHUE IrpaHuIl iepedopa, TO €CTh 3a O0BSICHEHUE, IOYEMY

JIOCTAaTOYHO PACCMOTPETHh POBHO 4 TapHI (X,Y).

* OcraBumecs 12 6aioB pacnpeaenstoTcs 3a KOPPEKTHBINA pa30op cirydaes: o 3 Oana 3a

KKJIBI BEPHO PaCCMOTPEHHEBIN citydaii (Bcero 4 cirydas).

(B) 15 6aaoB
* (5 6asan0B) BepHo nmokazaHo, 4TO eciid Y AHU €cTh XOTA ObI O1HO NIedeHbe 1 'y bopu ecThb X0oTs
061 ontHa KoH(eTa (To ecTh by > 1 1 ¢ > 1), TO CyIIECTBYET B3aMMOBBITOJIHBI 00MeH (Harpumep,
(x, ¥)=(1, 1)) 1 oH DEHCTBUTEIHHO MOBKIMIACT MOJIC3HOCTH 000MX (BEIYUCIICHUEM TTPUPAIICHUN
MTOJIE3HOCTH WUJIM SKBUBAJICHTHBIM 00OOCHOBAHHEM ).
* (4 6asana) Crenad NpaBUIBHBINA BBIBOI O HEOOX0OUMOM YCIOBUU YCTOMUMBOCTH U3
MPEIBITYIIETO MyHK- Ta: AJI1 YCTOWYMBOCTH JOJDKHO BRITONHATECA by = 0 wimu ¢ = 0 (TO ecTh

OJIMH M3 YYaCTHHKOB HE MOXET (PU3NUECKU COBEPIIUTH OOMEH).



* (4 6anua) Ilokazana oocmamounocmy ycinoBus by = 0w ¢z = 0: TIpH BBITIOTHEHUN XOTS OBI
OJTHOTO W3 3TUX PABEHCTB HU OJIMH JOIMYCTUMBbIiH 00OMEH HEBO3MOXKEH IO KOJIMYECTBAM,
CJIIOBATENILHO, B3aMOBBITOJIHBIX OOMEHOB HE CYIIECTBYET, H PACTIPE/ICIICHUE YCTOWIHBO.

* (2 6anna) BepHo copMynupoBaH OTBET.

@) 5 6ans0B
* (3 6anua) KoppekTHO ycTaHOBIIEHA CBA3b MEXAY YCTOWYMBOCTHIO U [lapeTo-ymydiieHueM B
KOHTEKCTE 3a/1aui: €CJIH CYIIECTBYET H3MEHEHHE, YIIyUIlalollee IOJI0KEHUE OJHOIO U HE
YXYIIIAOLIee APYroro, To 3TO COOTBETCTBYET CYIIECTBOBAHHUIO B3aMOBBITOHOTO OOMeHa (Min
MIPUBOJUT K HEMY), YTO IPOTUBOPEUUT YCTOMUMUBOCTH.
* (2 0an1a) ApTyMEHT U3JI0KEH JIOTUYHO U 3aBEPIIEH: SIBHO YKa3aHO MIPOTUBOPEUHE C

OTIpe/ieJIeHHeM YCTOMYMBOCTH U CJIENaH BHIBOJ



3anauya 3 «BoumeoHas cyocuaus U3 ryOMHbI HOBOOOPUCHIICKUX PYI»

A) (24 oanna) TI'ocyoapcmeo pewuno cokpamums pacxoovl Ha cyocuouposanue, 0OHAKO
00ecnoKoeno mem, 4mo Imo yxXyouwium 01a20COCmoAHUE 0eOHOU Zpynnvl nompebdumerneil.
Hccneooeamenu  npeonoxcunu  Heoxcuoannoe peuwtenue. Ilpooasame  monononuu
excenepuoono uHpopmayuio 0 mom, K KaKoil Zpynne OMHOCUMCA Kaxscoblii nompeoumens u He
cybocuouposamp 6oece. Onpedenume MAKCUMATLHYIO CYMMY, KOMOPYIO 20MO06a NAAMUMD
dupma 3a maxyro ungopmayuro

3a OTCYTCTBUE IPOBEPKH JIOCTATOYHBIX YCJIOBHUM Oajuibl HE CHUMAIOTCSI BO BCEH 3aj1aue.

8
P=P1=23+—=xb
25

S=bx Q2=32+ b+ b? (+1 6am1)
25
P2=PIl-b=32——_xb
02 =400 — 16 * P2 (+3 3a cnpoc)
Ol =a—k * P1 (+1 3a cnpoc)

Ilpooaém obeum epynnam 6e3 Ouckpumurayuu

Pr=P*(400—-16*(P—-b)+ a—k*P)—TC(400—-16*(P—Db)+ a—k * P)

(+1 3a npubwsiw)

Pr'P=0= (400 + a +16*b- (16+k)*P -TC(400 +a + 16 *b— (16 + k) * P ))’P =
=400 + a +16*b - 2*(16+k)*P — MC * (—16 — k)
MC * (16 + k) =2*(16+k)*P — (400 + a +16*b) (+3 b6arra 3a onmumuzayuio)
Pr=25x (11 + -+ b)? =25 (P — 12)?
P*(400 + 16 b + a — (k + 16) * P) — TC(400 + 16 * b + a — (k + 16) * P)=25 « (P — 12)?
(+2 banna 3a s3x8usareHMHOCHb 08YX NpubwvLIELL)
TC=(400+a+ 16 xb) *P — (16 + k) = P? - 25 (P — 12)?

Ot10 BepHO nipu 10 > b > 25/4 -> npu nr060M (B TOM YKCIIe MajOM) U3MEHEHHH b Ha 9TOM ydYacTke

Q2=32+=-+b=32+16%-+b

PaBEHCTBO JOJI’KHO COXPAHATHCA.

Torna o0e yacTu paBeHCTBA JOHKHBI OJMHAKOBO MPOpPEArupoBaTh Ha Majioe u3MeHeHue b (T.e. Ha
B3SITHE TTPOU3BOIHOM 110 b).

MC*(16—(k + 16) * P'b)=(400+a+ 16 *b) x P’'b + 16 * P — 2 (16 + k) *x P x P'b — 50 * (P — 12) = P'b

"o 8 8
Pb—(23+25*b> b—zs(usma@muw)

MC*(16—(k + 16) * 8/25)=(400+ a+ 16 *b) x8/25+ 16 * P — 2 x (16 + k) » P 8/25 — 50 * (P —
—~12)) +8/25= (400 + @ + 50 % 12) + =+ 16+ b+ =+ 16+ P — 2+ (16 + k) * P x8/25 — 50 + P + 8/25
CoOBMECTHM C YCIIOBHEM ONTUMU3AIMH (HPUPMBI

MC*(16 + k) =2*(16+tk)*P — (400 + a +16*Db)

MC*(16—(k + 16) * 8/25)=(400 + a + 600) * —+ 16 x b« = — 2+ (16 + k) P + 8/25
[ToMHOXXUM HUXHEe ypaBHEHUE Ha 25/8 1 cioxuM o0a ypaBHEHUS

MC*(16 + k) =2*(16+tk)*P — (400 + a +16*b)

MC*(16% 25/8 — (k + 16)) = (400 + a + 600) + 16 * b — 2 x (16 + k) * P

50*MC =600 ->MC=12Ha 10 > b = 25/4 (+7 6anro6 3a 6v1600)



MC = 12 = const (+1 6arr 3a 661600)

KomMmenTapuu.

Ecnu uzoepoicku npeononacaromes aunetinoimu 6e3 obocrosanus, mo oaniiwt 3a MC (+6 u +1) ne
cmaeamcs.

[TockonbKy TpeAenbHBIE H3ACPKKH IMOCTOSHHBI, TO JOJDKEH IOJXYYHUTHCS BBIBOJA, YTO II€HA
IPOJAXXKH M KOJIMYECTBO JUIs epBoi (Oosee Ooraroii) rpymibl OCTaHYTCS TAKHMMHU K€, 4TO U 0e3
nuckpuMuHanuu. Torna mpuObUIb OT MepBOW Tpynmbl He momeHsiercs (+3 6amma). Ecnu stor
BBIBOJI ITPOCIICKUBAETCS 110 TIOITYYEHHBIM YHCICHHBIM 3HAYEHUSM 0€3 ero pOpMyITHPOBKH B IBHOM
BHJIC, TO 3TU OAJLIBI CTaBATCS Oe3 mTpada.

CrnenoBatenbHO, MAaKCUMAJIbHBIN pa3Mep IUIaTeka paBeH MPUObUIM OT BTOPOM TPYIIIbI

Pr2 = (P2-4)*(400 — 16 * P2) = (P2-4)*16 * (25 — P2) = (OIIIIBHu u P2 = 14,5) =

= (10,5)*16 * (10,5) = 1764 (+3 6amwioB)

b) (5 6annoeg) Ovvacnume, nouemy mexanuszm uz n b) c menvuwiumu 06100s3cemuvimu pacxooamu
no3eonsnem yeeauuuns 61a20cocmoaHue 6€0HoIl Zpynnsvl nompeoumenei.

[Toromy 4YTO mpu OTCYTCTBHM JTUCKpUMHHAIMU Oojiee OenHas Tpynma He noxkynaia Ovl
sosce/menvute (+2 6amna), a npu e€ HaaMaIuu (UpMa MOXKET MPOoJIaBaTh OoJiee OSTHOM TpyIIe, He

CHUDICAsA Yensl IS IepBOM rpynmbl (+3 G6anna)

B) (5 6annoe) Bcmompumecs ¢ xapaxkmep 6030eiicmeus cyocuouu Ha yeny npooa)xcu npu 6cex
pasmepax. Kaxoit napadokcanvuwlit pesyiomam modxcHo yeuoemov 6 oanHwvix? Oo0vsacHume,
OmKyoa oH 603HUKaem.

[Tapagokc B TOM, 4TO MU NPEAOCTABICHUH CyOCHANH, HaYuHas ¢ 5/4, 1ieHa NpoJaky najaana, T.e.
npu pocme cnpoca (3a c4€t 6omee 6eHOM Tpynbl) nagaer nena! (+3 6aia). CBsA3aHO 3TOM CO
BXOJIOM T'PYIIIBl MOTpeOUTENEN, YTO AeNaeT o0muid cripoc 0ojiee UyBCTBUTENbHBIM K LIeHE (12

Oainna)

I') (6 6annoB) locTpoiiTe 3aBUCUMOCTH U3 TA0IMIBI 1Js1 b > 10
[Tpu BBICOKHMX 3HAYEHUSIX CyOCHIUN MOXKET MPOJIaBaTh TOJIBKO BTOpOi rpytre (+1 6as1 3a Te3uc)

Pr=(P-12)*16*(25 - P + b) -> max mo P

Bepmmna napa6onst npu P = 18,5 + b/2 (+1 3a BbIBOA JaHHOH 3aBUCUMOCTH )

S = b*Q = b*(400-16*P + 16*b) = 104*b +8*b? (+1 3a BHLIBOA AAHHOI 3aBHCHMOCTH)
Pr(2) = 16%(6,5 + b/2)? (+1 3a BbIBOJ AAHHO 3aBHCHMOCTH)

Cpasnum npubvinu (+1 6ann 3a eepHoe conocmagienue npudvlietl Hudxice)

Pr(142) > Pr(2) => 25*(11 + 8*b/25)* > 16*(6,5 + b/2)*> => b < 72,5 (+1 6211 3a 3HAYEHHE)

b <25/4 72,5>b = 25/4 b=>72,5
8 b
Iena nponaxwu (P) 31 23 + » b 185 + :
272 2
Benmnunna ~ pacxomoB  Ha 0 324 b+ 7 « b2 104+«b+8%*b
cyocunuto (S) 25
8 b
[TpuOe1b KoMnanuu (Pr) 3249 255 (114 - b)? 16 % (6,5 + 5)2




3aoaua 4 «Illepenocovr)

A) Usnauansno Gyukims npubsuin: PR=(120-q)*g-0,5*q% D10 — napabosa BeTBIMU BHU3 (KaK U BCE
nociuenyonye GyHKIUA NPUOBLIN), CIIEI0BAaTEIbHO, MAKCUMYM — B BEpIIMHE:

q*=40; P*=80; PR*=2400

3amady MOXKHO OBIJIO TaKXKe W PEIIUTh Yepe3 MpUpaBHUBAHIE MpenenbHbIX BemmunH. MR=120-2q; MC=q
=>120-2q=q => q*=40

4 6an1a cTaBWIOCH 32 (pOPMYITHPOBKY 3a1a4u (pupMbl (MPUPABHUBAHUE NMPeAeTbHbIX WIH
BBINMCHIBAHUE MPUOBLIH € 3a1aYeil MAKCUMHU3AIHN).

2 6aJj1a 32 NPaBUJIbHBIH 0TBET
b) Jlanee BO3MOXHBI TpHU UHTEPIPETAIIUH YCIOBUS. Bce Tpu HHTEpIIpETallMK 3aCUUTHIBAITUCH:

1) IlaaTta 600 cyliecTBYeT B JII000M ciiyuyae

Paccmotpum Bce 9 BapuaHTOB «peIlIeHre O TONUTHHE — CTPaHa PACTIOIOKEHHUS Caiay
I. ITomnHaa He BBemeHa

Ecmu can — B ctpane A, PR=(120-q)*q-q*-600; q*=30; P*=90; PR*=1800-600=1200. Kcraru, 5ta
BCJIMYMHA HUKAK HC 3aBUCUT OT MONIIJINH, ITIOCKOJIBKY ITPU PACIIOIOKCHUU Caa B CTPAHC A, HUMIIOPT HE
MPOUCXOTUT

Ecnu can — B cTpane B, onTumm3aius ycTpoeHa aHaJOTUYHO MyHKTY A, HO C TIONPAaBKON Ha M3ICPIKKU
nepeHoca canga, PR*=2400-600=1800

Ecnu cax — B ctpane C, BC€ B TOUHOCTHU coBmajaet ¢ myHkroM A, PR=2400

II. Beenena mouuirHa Ha UMITOPT U3 cTpaHsl C

Ecnu can — B ctpane A, PR=1200

Ecnu can — B crpane B, PR=1800, Benp Ha cTpaHy B nouuHa no-npexxHeMy He IeUCTBYyET
Ecmu can — B crpane C, PR=(120-q-24)*q-0,5*q?; q*=32; P*=88; PR=1536

I11. Beenena nouuivHa Ha Jr000H UMIIOPT

Ecnu can — B ctpane A, PR=1200

Ecnu can — B crpane B, PR=1536-600=936, T.x. onTuMH3a11sl aHAJOTMYHA ONTUMHU3ALUU UIS calla B
crpane C ¢ NOLUIMHOM, C NOMPAaBKOM Ha U3MIEPXKKHU IIEpeHoca caja

Ecnu can — B ctpane C, PR=(120-q-24)*q-0,5*q% q*=32; P*=88; PR=1536

Cobepém Bce NoMydeHHbBIE Pe3yabTaThl B TAONHYKY:

OnTuManbsHas ITommuHE! HET ITomnHaa Ha ITomanHa Ha Munumanvras
pUOBUTE HUPMBI ummopt u3 C 0001 UMIIOPT npubbLIL

Can B ctpane A 1200 1200 1200 1200

Can B ctpane B 1800 1800 936 936

Can B ctpane C 2400 1536 1536 1536

®upma BEIOMpaAET BAPHAHT C MAKCUMaJIbHOW MUHUMAaJIHHON MPUOBLIBIO, a 3T0 cTpana C u npubsuis 1536.

OtBeT: cajg Oyzer pacnoJiokeH B crpane C, 00bém paBen 32 nim 40

) Iaaty 600 HA10 MIATUTH TOJLKO B TOM CJIy4ae, eI Kakas-J11u00 NOUUINHA ObLIa BBeeHA




PaccmotpuM Bce 9 BapuaHTOB «pelICHHE O MOLUIMHE — CTPaHa PACIOIOKEHUS Caaay
I. IlommnAaa He BBemeHa

Ecmu cax — B ctpare A, PR=(120-q)*q-q*-600; q*=30; P*=90; PR*=1800. Kcraru, 5Ta BelMuMHa HUKAK
HE 3aBHCHUT OT MONUIMH, IIOCKOJNBKY MPH PACTIONOKEHHUH cajia B CTpaHe A, UMIIOPT HE TIPOUCXOIUT

Ecnu cag — B cTpane B, onTuMu3zanus ycrpoeHa aHanoruyHo myHKTy A, PR*=2400

Ecnu can — B crpane C, Bc€ B TOUHOCTH coBmaaeT ¢ myHktom A, PR=2400

II. Beenena nmonuirHa Ha UMITOPT U3 cTpaHsl C

Ecmu cam — B ctpane A, PR=1200

Ecnu cax — B ctpane B, PR=1800, Bens Ha cTpaHy B monmiiHaa mo-npekHeMy He IeHCTBYET
Ecmu can — B crpane C, PR=(120-q-24)*q-0,5*q?; q*=32; P*=88; PR=1536

I11. Beenena nonuivHa Ha Jr000H UMITIOPT

Ecnu can — B ctpane A, PR=1200

Ecnu can — B crpane B, PR=1536-600=936, T.x. onTuMH3a11sl aHAJIOTMYHA ONTUMHU3ALUHU UIS calla B
crpade C ¢ NOLUIMHOM, C NOMPaBKOM Ha U3IEPKKU NIEpEeHoca caja

Ecmu can — B crpane C, PR=(120-q-24)*q-0,5*q?; q*=32; P*=88; PR=1536

Cobepém Bce NOoMydeHHbIE PEe3YIbTaThl B TAOIUUKY:

OntnManbHas ITommuHE! HET ITommaa Ha ITomanaa Ha Munumanvras
pUOBLTE HUPMBI umnopt u3 C 100601 UMIIOpPT npubbLIL

Can B ctpane A 1800 1200 1200 1200

Can B ctpane B 2400 1800 936 936

Can B ctpane C 2400 1536 1536 1536

®upma BEIOMpPaAET BApHAHT ¢ MAKCUMaJIbHOH MUHMMAJIbHON MPUOBLIBIO, a 3T0 cTpaHa C u nmpubsLis 1536.
Otser: cajg Oyzer pacnoJiokeH B crpane C, 00bém paBen 32 uin 40

A3) IInara 600 He BhINIAYMBAETCSI HUKOIAA: COIVIACHO YCIOBHIO, B3aUMOJIEUCTBUE YCTPOEHO TAK,
yTo (pupMa npuHUMaeT perieHue o nepeesne O Toro, kak BBoauTCs nouutuHa. CTporo roBopsi MIMEHHO
TaKOE PelIeHHE COOTBETCTBYET YCIIOBHIO 3a1a4M, HO KIOPU NPUHSIIO PELICHUE 3aCUUTHIBATE U
npeasIayime 18a 6e3 mrpadon

PaccmoTpum Bce 9 BapnaHTOB «pellIeHre O MONUINHE — CTPaHa PACTIONOKECHHSI CaJla
1. IlonuinHa He BBeAcHA

Ecnu can — B ctpane A, PR=(120-q)*q-q*-600; q*=30; P*=90; PR*=1800. Kcraru, 5Ta BEJIMUNHA HUKAK
HE 3aBHCHUT OT NOLUIMH, IIOCKOJIBKY IPH PACHIONOKEHNH cajia B CTpaHe A, UMIOPT HE IPOUCXOAUT

Ecnu cag — B cTpane B, onTuMu3zanus ycrpoeHa aHaJoruyHo myHKTy A, PR*=2400

Ecnu cax — B ctpane C, BC€ B TOUHOCTH coBmajaet ¢ myHkrom A, PR=2400

II. Beenena monuirHa Ha UMITOPT U3 cTpaHsl C

Ecmu cam — B ctpane A, PR=1800

Ecnu can — B ctpane B, PR=2400, Benp Ha cTpaHy B nomuinHa mo-npexHemMy He IEHCTBYET

Ecnu can — B ctpane C, PR=(120-q-24)*q-0,5*q% q*=32; P*=88; PR=1536



I11. Benena nonuivHa Ha TFO00H UMITOPT

Ecmu cam — B ctpane A, PR=1800

Ecmu cam — B crpane B, PR=1536, T.k. onTUMHU3anus aHaJOTHIHA ONTHMHU3AINH 1S caaa B crpane C ¢

MOIIINHOMN

Ecmu can — B crpane C, PR=(120-q-24)*q-0,5*q?; q*=32; P*=88; PR=1536

CobepéM Bce momydeHHbIE Pe3yabTaTbl B TAONHUKY:

OntumanbHas [Tonmune! HET ITomnuua Ha [Tomnuua Ha Munumanvnas
IPUOBLITL HDHUPMBI umiiopt u3 C 0001 IMIIOPT npudbLIL

Can B ctpane A 1800 1800 1800 1200

Can B ctpane B 2400 2400 1536 936

Can B ctpane C 2400 1536 1536 1536

®dupma BEIOMpAET BAPHAHT C MAKCHMaJIbHOW MUHHMAaIhHON MpHUOBLIBIO, a 3T0 cTpana C uiu ctpana B u

npuoObLTE 1536.

Otger: cajg Oyner pacnoJsos:xkeH B ctpane C wiu B, 00bém paBen 32 uiu 40

ITo 2 6aJju1a cTaBUIIOCH 32 HAXO0XK/AeHHE NPUOBLIM B KAXKI0M U3 COUYETAHMI «CTPaHa — BUJ
nouuTuHbD (UuToro 18). Ilpu 3TOM He BasKHO, HAXOAMJI JIM YYACTHUK OTAEJIbHO NPUOBLIb IS
Ka)K10r0 U3 AeBATH BAPHAHTOB, HJIU CPa3y 000CHOBBIBAJ, YTO B HEKOTOPBIX CJYYasiX OHa
COBIIAJaeT H HAXOAWJI JUIS1 HUX BMecTe. B TakoM ciry4ae 6a/11bl CTABWINCH U 32 Te cIy4au,

KOTOpBbIe ObI1H 000CHOBAHO OTOPOIIEHBI YYACTHHKOM.

5 6a;1710B 32 KOppPeKTHOE ONHCAHNE U MPHMeHeHHne MUHHMAKCHOTO KPUTepHsl, 1a:Ke eCJIH 10 ITOro

ObLIH MOJYy4Y€HbI HCKOPPEKTHLIC 3HAYCHU S l'lp]flﬁbl.]'leﬁ

3 0aJu1a 32 IPaBUJILHBIA 0TBET (CTABUTCS TOJIbKO IPH KOPPEKTHOM pellleHHH Ha BCeX 3Tanax 3Toro

IIYHKTA)

B) [locunTtaem oxxugaeMyto IpuObLIH OT pa3MeIIeHuUs cala B KaKI0W U3 CTPaH:

€)) IInata 600 cyniecTBYeT B JIIOOOM ciayuyae

OnTtumanbsHas
MPUOBLTH GUPMBI

ITommuHE! HET

[Nommaa Ha
nMmnopt u3 C

[Tomuuna Ha
000K UMIOPT

Osicudaemas npubviie

Can B cTpane A 1200 1200 1200 1200
Cap B cTpane B 1800 1800 936 1800/12+1800*5/6+936/12=1728
Capn B ctpane C 2400 1536 1536 2400/12+1536*5/6+1536/12=1608

OTBeT: caja OyaeT pacnoJio:keH B cTpaHe B, 00bém paBen 32 niu 40

) Ilaaty 600 HA10 MIATUTH TOJLKO B TOM CJIy4ae, eI Kakas-J11u00 NONUINHA ObLIa BBeeHA

OnrumanbHas
MpUOBUTE GUPMBI

ITommuHEl HET

IMomnuHa Ha
umnopt u3 C

TTomuaa HA
T000H UMIIOPT

Osicudaemas npubviis

Can B cTpane A 1800 1200 1200 1250
Can B cTpane B 2400 1800 936 2400/12+1800%*5/6+936/12=1778
Can B ctpane C 2400 1536 1536 2400/12+1536*5/6+1536/12=1608

OTBeT: caja OyaeT pacnoJio:keH B cTpaHe B, 00bém paBen 32 niu 40




(©))

Ilinara 600 He BLIILIAYNBAETCH HUKOIIA

OntumanbsHast [Monmuael IMomnuna Ha | I[ommmua Ha | Odcudaemas npubvine
npuOBUTE GUPMBL | HET umnopt u3 C | moboi
HMIIOPT
Can B cTpane A 1800 1800 1800 1800
Can B ctpane B 2400 2400 1536 2400/12+2400%*5/6+1536/12=1928
Can B ctpane C 2400 1536 1536 2400/12+1536*5/6+1536/12=1608

OTBeT: caj OyaeT pacnoJio:keH B crpane B, 00bém paBen 32 niu 40
ITo 3 6aj1a cTaBWIIOCH 32 PACUET 0KUAAEMOH NPUOBLITL JIA KaXKI0H CTPAHBI

2 0aJj11a 32 OTBET

Ecnu ovina oonyuiena apugpmemuueckas ouiudka, mo He CmasuIucy 6aivl 3a COOMEEMCmMEYIOuyIo
npubLLIL, OCMAIbHAA 300a4a HPOGEPAIACY C YUEMOM IMOIL apUPMemuecKoil OumuoKu

3a omcymcmeue 000CHOBAHUSL 0OCIMAMOYHO20 ycaosua makcumyma 0aIbl He CHUMNICAIUCD





