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[IpomoyKUTEeTbHOCTS PabOTHI — 140 MUHYT.

MaxkcuMaibHOe KOJIMUECTBO 0alIoB 3a 3amaum — 120.
Kaxxnag 3amaua oneHuBaercd u3 30 0ayjIos.

Ecan He cka3aHO MHOTO, CUMTATEe BCE eAVHUIIBI TOBAPOB, PECyPCOB M aKTMBOB BO BCEX
3aauax OeckoHeuHO qeanmbiMu. KonmnuectBa pupm u roeit MOTYT OBITH TOJIBKO LIETBIMA.

CrapaifTech M3JI1araTh CBOM MBICJII YETKO, IICATh pa300pumBo. 3auepKHYThIe (hparmMeH-
ThI He OyayT npoBepeHbl. Eciiu BBl XO0TuTe, YTOOBI 3aUepKHYyTas YacTh ObLIa IIPOBEpEHa,
SIBHO HaIIMIINUTE 00 3TOM B paboTe.

Besxuit pa3 ueTko oOo3HauaiiTe, Ie HAaUMHAeTCs peIlleHNMe KaKOOTO ITYHKTa 3afa-
un. [lepenx HauaIoOM pellleHMS IIYHKTA a) MOKHO BBIMIUCATh OOIYI0 YaCTh, IIOAXOASIIIYIO
111 BCeX ITYHKTOB, U JaJIbIIIe CChLIAThCA Ha Hee. He mpomyckaiiTe X0bl B peLLIEHNI: JKIOPK
MOYKET CTAaBUTH OAJLIBI 32 JTI0Oble KOPPEKTHO BBITIOJHEHHBIE AEICTBUS, JaKe eCIM BaM OHMI
KaKYTCS MaJO3HAUUTETbHBIMI.

Bce yTBepskeHMs B BallleM pelIeHUN AOJDKHBI OBITH 100 00Ilen3BeCTHRIMU (CTaH-
OApPTHBIMM), TMOO JIOTMUECKH CJIeIOBATh U3 YCIOBUS 3a0aUl MJIU U3 IIPEIBIAYIIIX PACCYXK-
neHuit. Bce HeoO1en3BecTHBIe (PAKThI, He CIERYIOLIVe TPUBUAIBHO U3 YCIOBUS, HOJIKHBI
ObITh MOKa3aHbl. Eciiu B pelieHUn ecTh MPOTUBOpEUAIIie OPYT APYTY CYKOEHUs, TO OHU
He OyIyT OLleHEeHBbI, TasKe eCIM OHO 13 HUX BepHOe.

Bo BpeMs HammcaHUs BTOPOTO Typa Bbl MOKETe BBIXOQUTH U3 ayIUTOPUI TOIBKO B CO-
MIPOBOXKAEHUN IIPEICTABUTENISI OPTKOMITETA He OoJiee ueM Ha HECKOJIBKO MITHYT, IPU 3TOM
BBIHOCUTH U3 ayAUTOPUM 3aJaHNI 1 OJIAHKU pelIeHU 3ampelaeTcs.

Ynoaun!
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3amanue 5. Pupma «IIBBH» (30 6annos)
dupma «IOIIBBu» mpousBoaut napabdonmyeckne aHTeHHBI. [[pon3BoacTBeHHAs QyHK-

1y GUPMBI MMeeT BT
Q(L.K) = KL-1I%/2,

rae Q — KOJMUECTBO aHTEHH (B THIC. LIT., LEJIOYNCIEHHOCThIO aHTeHH npeHeOperaem), L —
06beM Tpyna,a K — o6beM kanmrana. Eciau Benmunna KL — L2 /2 oTpuiiatenbHa, TO BBITYCK
paBeH Hy10. PupMa SIBIIAETCSA COBEPIIIEHHBIM KOHKYPEHTOM KaK Ha PhIHKE TPy A, TaK U Ha
pBIHKE aHTeHH, LleHa 1 ThIC. IIT. paBHa 1. B HacTosIMil MOMEHT B COOCTBEHHOCTU (Up-
MBI €CTh 4 eIMHUIBI KaruTana. Ha mpoTsskeHMu Bceit 3ajaun CUMTAIITE, UTO 3apIuiaTta w
NpuUHMMAaeT 3HadeHusa oT 0 xo 4.

a) (12 6annos) Jomyctum, pupmMa He MOKET UBMEHNUTH KOJIMUECTBO MMEIOIIETOCT Y Hee
Kanurana. BeiBequre ¢pyHKuuio cupoca ¢upmbl Ha Tpya Ly(w), MOKa3bIBaOIIYIO, CKOJIBKO
equHUI] TpyAa GpupmMa HalIMeT IIPU KOKIOM YPOBHE 3apIuiaTel w € [0;4].

0) (13 6annos)y buUpMBbI MOSABISIETCI BO3MOXHOCTh ApEHI0BATh JOIIOJTHUTEIBHO 2 eIU-
HIIIBI KAIMTAaJa, 3aIIaTUB 32 9T0 B cyMMe Beqnuuny S. Ilycrs Sy, (W) — MakcnmanbHOe
3HaueHIe S, KoTopoe OymeT rotosa 3amiatuth pupma «IIIBBH» 3a apeHAy OBYX eqUMHMNIT
KarmuTaja mpu 3apruiate w. Beisenure QyHKUmo Sy, (w) mus w € [0;4].

B) (5 6annos) Paccmorpute dpasy «B manuom ciyuyae yHKuus S, (W) ... , 1 3HAUNT,
TPYZ M KaIlUTaJl SBJIAIOTCI B JAHHOM CJIydae ... APYT Apyra ¢gakTopaMy IPOM3BOJCTBAY.
3aIoTHNTe TEPBBIN MPOITYCK CIOBOM «YOBIBAeT» MM «BO3pAcCTaeT», a BTOPOIL IPOITYCK
CJIIOBOM «3aMEHSIOIIIMIMI» VU «IOTOJHSOIIME». OGOCHOBBIBATH CBOII BHIOOD He HYKHO,
B JAaHHOM ITyHKTe IIPOBEPSIETCS TOJIHKO OTBET.

3amaaue 6. MoHononus — yekapcmeo om 6HewHezo 3ppexma (30 6annos)

B HekolI cTpaHe PBIHOK I'PYy30BbIX aBTOMOOMJIBHBIX II€PEBO30K SBJISIETCS PHIHKOM CO-
BeplIeHHOI KOHKypeHInu. CIpoc onucekiBaeTcs ypaBHeHueM Q = 25 — P, mpeniokeHne
umeet Bu P = 5. [lepeBo3Ky COIIPOBOKIAIOTCS BpeJHBIMY BbIOpocamu B aTMocdepy. O6b-
eM mepeBo3ok Q BIeueT yIepO IS SKOJOTUM B JeHeXHOM aKBuBanenTte aQ?, rme a > 0 —
mapamerp.

['ocymapcTBO 3a1yManoch 0 BMeIlIaTeJIbCTBE Ha JAHHOM PhIHKE C L[eJIbI0 yBeJINMUeHMs 00-
II[eCTBEHHOTO 0JIar0COCTOSHMSA. MMHUCTEPCTBO 9KOHOMMUKY IIOATOTOBIIIO CIIMICOK BO3MOK-
HBIX Mep, 1 Cpe¥ HIX 0Ka3alach JOBOJBbHO HeokuaaHHast. COTJIacCHO pacueTaM MITHIUCTEP-
CTBa, 001IIeCTBEHHOE 0JIar0COCTOSIHYIE YBEJIUUNTCS, €CIU IPUHYIUTEIbHO 00beINHUATD BCe
¢bupMBIL, cO3aB Ha 5TOM PhIHKE MOHOIIOJIVICTA.

a) (17 6annos) Onupenennrte, Kakue 3HAUEHUs MOKET IIPMHUMATh ITapaMeTp d B CBeTe
CKa3aHHOTO B IIPeIbIAYIIEeM IIpeIOKeHNI.

0) (13 6annos)Oupenenurte 3HaUeHNE TapaMeTpa a, eCan o0bequHeHe GUPM IIPUBEIET
K POCTY OOII[eCTBEHHOTO 0JIarOCOCTOSTHMS TO MaKCUMAaJIbHO BO3MOXKHOTO YPOBHS.

[ns cnpaexu. BenuunHa o0111ecTBEHHOTO 6J1arococTossHUSA Ipu o0beMe ) paBHA CyMMe
W3IMIIIKA TToTpebuTeedt (paBuoro CS = 0,5Q2) u mpubbiay bupM 3a BerueToM yimepda mis
skostorny. Cumraiite, UTO IIOCTOSTHHBIE M3IEPKKI OTCYyTCTBYIOT.

Ha credyrouweti cmpanuye ecmbv ewje 06e 3adauu
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3apanue 7. linomeka om 3acmpotiuyuka (30 6annos)

VBaH MOXeT KyIUTb KBapTUPY B HOBOCTPOIIKE CTOMMOCTBIO P, B34B unorexky. ¥ lsana
€CTb JB€ OILIVN:

1. B3sTe nnotexy B 6aHKe Ha cpok T mecsrieB. B aToM ciyuae cTaBKa IIPOI[eHTa COCTABUT
100R nmpoueHTOB B Mecall. IIpu aToMm sacTpoiink npegocTaBUT VBaHy CKUOKY Ha
KBapTHpy: BMecTo P, ctommocTs KBapTups! mias Maua coctasur (1 — d)P, rme d —
pasMep CKUIKIL.

2. B34Th «MIIOTEKy OT 3aCTPOIILNKa» Ha CpoK I MecsaueB. B aTom ciryuae cTtaBKa Ipo-
neHTa coctTaBUT 100r mpoueHTOB B Mecal, rae r < R. OqHako CKUOKY Ha KBapTUpY
VBaH He IIONIYyUNT, U eMy NpUAeTCcS OpaTh KpeauT Ha BCIO cyMMy P.

B o6omx ciryyasix IPOIIEHTHI HAUMCISIIOTCS pa3 B MeCHIl II0 CXeMe CJIIOXKHBIX IIPOILIEHTOB,
IpUYeM BBIIJIATHI OCYIIECTBJIAIOTCA TaK, YTO KaXIbII Mecdll IulaTe)X VBaHa OOMHAKOB.
ITOT IJIATEXK KKABINM MECAL] BBIUNTAETCA 13 CYMMBI JOJITa I10CJIe HauMCIE€HUS IIPOLI€HTOB.
Hanpumep, eciu n3HauanpHasg CyMMa J0Jra paBHaS, IJIaTeK paBeH X,a cTaBKa IIPOIeHTa
paBHa (100i) %, To OJIT Ha KOHeI[ mepBoro mMecsara oymer paBed S; = (1 +1)Sy — X, mour Ha
KOHeI[ BTOporo Oymer paBeH Sy = (1 +1)S; — X, u 1.1. Ilnarexx X moxbupaercs Tak, 4ToObI B
KOHIIe CpOKa KpeauTa qour MBaHa OpuT paBeH HYJIIO.

VIBaH X0ueT, YTOOBI €ro e;KeMeCSUHBIN IIaTeX 110 UIIOTeKe ObLJI KaK MOXXHO MeHBbIIIe.
Omnpenenure, Ipyu Kaknx 3HaueHMsIX d mroreka or Gauka (omums 1) musg MBana ctporo
IpeAIIoYTUTeIbHee, YeM MIIOTeKa OT 3acTpoiiiuka (omius 2). Bair oTBeT mOJDKeH 3aBM-
CeThb TOJNIBKO OT ImapametpoB P, T, R, r (Bo3MOKHO, 1x uactu). [Ipm perreHun ncronb3yire

obo3HaueHMe S; AJII CYMMBI I0JITa uepes ¢t MecsiieB 1 X g IUIaTe)ka, KakK BBIIIIE.

b_bqn+1
g Jl1s momyyeHms IOJIHOTO

[lns cnpaeku. Bepao Tosxmectso b+bg+bg? +...+bg" = -

Oasnia, mokamyiicTa, IpuMeHuTe 3Ty GOpMyIy.

3apanwue 8. Hanoz Ha 006bluy noe3HbLX UCKONAEMbLX (30 6annos)

B Poccun meitctByer Hasor Ha [o0b1uy mosie3ubix uckomnaembix (HIIH). B cnyuae ned-
TV OH B3MIMaeTCs KaK ITOTOBApHBIN HAJIOT 33 KOKAYI HOOBITYI0 TOHHY He(dTH, IIPU 3TOM
CTaBKa HaJIOTa ¢ 3aBUICUT OT MMPOBOJI IIeHbI Ha HedTh. B 3T0I1 3agaue MbI pacCMOTPUM MO-
IeJIb, B paMKax KOTOPOIJ MOKHO OIIpefeanTh onTuManbHyo craBKy H/IIM B 3aBucumocTn
OT MUPOBOJI LI€HBDI.

[IpenIionoKmm, UTO B HEKOJI CTpaHe BHYTPEHHMUI CIIPOC Ha He(pTh ONMMCHIBAETCS ypaB-
HeHneM P = 90 — 30, a BHyTpeHHee IIpeqiiokeHne — ypaBHeHueM P = 30 + Q. Crpana
MOKET 3KCIIOPTUPOBATh HA MIPOBOJ PBIHOK JIF000€ KOJNYECTBO HeTH 10 IieHe x > 0, Ho
UMIIOPTUPOBaTh HepTh He MoKeT. ['ocymapcrBo BBogut H/IITM Ha HedTh Kak HOTOBAPHBIII
HaJIOT IO cTaBKe ¢ > 0. Hayor B3uMaeTcd ¢ KaXKqoi1 JOOBITON e JMHUIIBI HepTI He3aBUCIIMO
OT TOTO, I'/ie OHAa IIpojaHa. [ocygapcTBO MaKCUMUSMPYET CYMMY HaJIOTOBBIX cO6opoB. Ecin
rOCYapCTBO 0e3pas3iIMyHO MeXIy JBYMs CTaBKaMI HaJIOTa, OHO BBIOVMPAeT HAaMIMEHBIIYIO
73 HUX.

Iycts t*(x) — craBka Hajora, KOTOPYH HA3HAUNUT TOCYJApPCTBO B 3aBUCUMOCTHU OT X.
BreiBemure dpyukumro t*(x) mis Bcex x > 0 u rocrpoiire ee rpaduk.
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