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[IpomoyKUTEeTbHOCTS PabOTHI — 140 MUHYT.

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

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

CrapaifTech M3JIaraTh CBOM MBICJIN YETKO, IIICATh pa30opumBo. 3auepKHyThIe pparMeH-
ThI He OyayT mpoBepeHbl. Eciiu BbI XOTUTe, UTOOBI 3aUepPKHYTas UacTh ObLIa IIPOBEpEHa,
SIBHO HaIIMIINUTE 00 3TOM B paboTe.

Besaxuit pa3 uerko obo3HauariTe, Te HAaUMHAETCS pellleHNMe KaXOOTO ITYHKTa 3aja-
uyn. [lepex HauaIoOM pelleHNs IIYHKTAa a) MOKHO BBIMIUCATH OOIIYI0 YaCTh, TOAXOMSAIIYIO
11 BCeX ITYHKTOB, U JaJIbIIIe CChIIAThCS Ha Hee. He mporryckaiiTe XOObl B pEIlIeHUN: KIOPK
MOYKET CTaBUTH OAJLTBI 32 JII0ObIEe KOPPEKTHO BHIMIOJIHEHHBIE HeICTBUS, Ja)Ke eCIML BAM OHU
KaKYTCS MaJO3HAUUTETbHBIMI.

Bce yTBepskeHMs B BallleM pelIeHUN AOJDKHBI OBITH 100 00Ilen3BeCTHRIMU (CTaH-
OApPTHBIMI), TUOO JIOTMUECKM CIeAOBATh U3 YCIOBUS 3aJauy VIJIU U3 IPEeIbIOYIINX PACCy K-
neHuit. Bce HeoO1en3BecTHBIE (QAKTHI, He CJIEAYIOLIVe TPUBUAIBHO U3 YCIOBUS, TOJKHBI
ObITh MOKa3aHbl. ECiiu B pelieHUN eCcTh MPOTUBOPEUAII[ie OPYT OAPYTY CYKIEHUS, TO OHU
He OyIyT OLleHEeHBbI, JaKe eCJIV OJJHO U3 HUX BepHOe.

Bo BpeMs HammcaHUs BTOPOTO Typa Bbl MOKETe BBIXOQUTH U3 ayIUTOPUI TOIBKO B CO-
MIPOBOXKAEHUN IIPEICTABUTEIII OPTKOMITETA He OoJiee UeM Ha HECKOJIBKO MUHYT, IIPU 3TOM
BBIHOCUTH U3 ayAUTOPUM 3aJaHNI 1 OJIAHKU pelIeHU 3ampelaeTcs.

Ynoaun!
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3amanue 5. dupma «I[1BBe» (30 6annos)
dupma «IIIBBB» mpomsBogut mapabonanueckmue aHTeHHBI. [[ponsBoacTBeHHas QyHK-
1y GUPMBI MMeeT BT

L2, L%2<K;

L,K) = min{[%, K} =
Q(L,K) { } K I2>K,

rae Q — KOJIMYeCTBO aHTEHH (B THIC. IIIT., LIEJIOUVCIEHHOCTBIO aHTEHH IIpeHeOperaeM), L —
o6wveM Tpynma, a K — o6beM kanurana. Pupma SBISeTCS COBEPILIEHHBIM KOHKYPEHTOM KaK
Ha pBIHKE TPy[Aa, TaK ¥ Ha PBIHKE aHTEeHH, IleHa 1 ThIC. IIT. paBHa 1. B HacTosImit MOMeHT
B COOCTBEeHHOCTU (pUpPMBI ecTh 4 eqMHUIBI Karnurtaia. Ecau ¢pupma OespasimuHa MexXIy
HECKOJIBKMIMY 00'beMaMU TPY/ia, TO OHA BbIOepeT HaMOOJIbIINII 13 HUX.

a) (12 6annos) Nomyctum, pupmMa He MOKET U3MEHUTH KOJIMUECTBO MMEIOIIIETOCS ¥ Hee
kanurana. Beisequre Gpyukuuio cripoca pupmer Ha Tpyn Ly(w), HOKA3BIBAKOIIYIO, CKOJIBKO
eAVHUL Tpyaa ¢pupMa HalIMeT IIpU KKIOM YPOBHE 3apIuIaThl w > 0.

0) (13 6annos)y buUpMBbI MOSBISIETCI BO3MOXHOCTh ApEHI0BATh JOIIOJTHUTEIHHO 5 eIu-
HII[ KallUTala, 3alUIaTUB 3a 9TO B cyMMe BeanmuuHy S. Ilyctb S, (W) — MakcnmanbHOe
3HaueHue S, KoTopoe Oyjer roroBa 3amiaTutb pupma «IIIBBB» 3a apeHny 5 equHMI| Ka-
nmuTaga mpu Kaxmaom w > 0. BeiBemure dyukmuio S,,,,(w) u mocrpoiire ee rpadux.

B) (5 6annos) Paccmorpute dpasy «B manHoM ciiyuae QyHKIuUA S,p,(W) ... , M 3HAUMT,
TPV U KAITUTAJ IBJIAIOTCA ... B IPOU3BOJICTBE» . 3AIIOTHUTE IIEPBBIIL IIPOITYCK CJIOBOM «YOBI-
BaeT» MM «BO3PACTAET», a BTOPOIL IPOITYCK CIIOBOM «CYOCTUTYTaMI» WU «KOMILJIEMeHTa-
Mu». OGOCHOBBIBATH CBOIT BHIOOP HE HYKHO, B JAHHOM ITyHKTE IIPOBEPSIETCS TOJIBKO OTBET.

3amanue 6. MoHononus — nekapcmeo om gHewlHezo aPpexma (30 b6annog)

B Hekoi1 cTpaHe PBIHOK IPy30BBIX aBTOMOOIMJIBHBIX IIEPEBO30K SIBJISIETCS PBIHKOM CO-
BepIlIeHHOM KOHKypeHIMu. Cripoc onuckiBaeTcd ypaBHeHMeM = 25 — P, npenjioKeHne
umeer Bug P = 5. [lepeBo3ku cOPOBOKIAIOTCI BpeJHBIMU BbIOpocamu B atmocdepy. O6b-
eM mepeBo3ok Q BIeueT yIepO [T SKOJOTHUM B leHe)KHOM aKBuBanenTte aQ?, rme a > 0 —
mmapamerp.

T'ocymapcTBo 3a1yMajoch 0 BMeIIaTeIbCTBE Ha JAHHOM PhIHKE C LIeJIbI0 YBeINUeHNs 00-
II[eCTBEHHOTO 0JIar0COCTOSHYIA. MMHUCTEpCTBO 9KOHOMMUKI IIOATOTOBIIIO CIIVICOK BO3MOK-
HBIX Mep, I CpeiM HIX OKas3alach JOBOJIBHO HeokuaaHHasd. CoIlacHo pacueTaM MIHICTep-
CTBa, 00II[eCTBEHHOE OJIATOCOCTOSTHIIE YBEJIMUUTCS, €CJIV IIPUHYAUTEIBHO 00BeUHNUTH BCE
bupMbI, cO37aB Ha 9TOM PhIHKE MOHOIIOJIVICTA.

a) (17 6annos) Onpenenute, Kakue 3HAUEHNUS MOKeT IIPUHIMATD [1apaMeTp a B CBeTe
CKa3aHHOTO B IIPeIbIAYIIeM IIpeIOKeHNI.

0) (13 6annos)Onpenennte 3HaUEHME IIapaMeTpa d, eIy o0beAVHeHUe GUPM IIpUBeIeT
K POCTY OOII[eCTBEHHOTO 0JIar0COCTOSTHMS IO MaKCUMAaJIbHO BO3MOXKHOTO YPOBHS.

[ns cnpasku. Bennunna 06111eCTBEHHOTO 0J1ar0COCTOSIHMS NpU 00beMe ) paBHA CyMMe
W3IMIIIKa TToTpe6uTeeit (paBHoro CS = 0,50%) u mpubbuM GuUpM 3a BEIUETOM yIiepOa I
skosioruy. Cumraiite, UTO IIOCTOSHHBIE U3IEP)KKM OTCYTCTBYIOT.

Ha credyroweti cmpanuye ecmb ewje 06e 3a0auul
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3apanue 7. linomeka om 3acmpotiuyuka (30 6annos)

VBaH MOXeT KyIIUTb KBapTUPY B HOBOCTPOIIKE CTOMMOCTBIO P, B34B unoteky. Y MBana
€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, crommocTs kBapTups! qisa MBana cocrasut (1 — d)P, roe d —
pasMep CKUIKIL.

2. B34Th «MIIOTEKy OT 3aCTPOIILNKa» Ha CpoK I MecsaueB. B aTom ciryuae cTtaBKa Ipo-
neHTa coctaButT 100r mpoueHTOB B MecdL, rae r < R. OOQHaKo CKUOKY Ha KBapTUpPY
VBaH He IIONIYUYNT, 1 eMy IIpUAeTcsa OpaTh KpeaNUT Ha BCIO cyMMy P.

B o6omx ciryyasix IPOIIEHTHI HAUMCISIIOTCS pa3 B MeCHIl II0 CXeMe CJIIOXKHBIX IIPOILIEHTOB,
IpUYeM BBIIJIATHI OCYIECTBJIAIOTCA TaK, UTO KaKObIN Mecdll IulaTe:x VBaHa oaMHaKOB.
ITOT IJIATEXK KKABINM MECAL] BBIUNTAETCA 13 CYMMBI JOJITa I10CJIe HauMCIE€HUS IIPOLI€HTOB.
Hanpumep, eciiu msHavanbHad cyMMa JoJIra paBHa S, IIJIaTeX paBeH X, a CTaBKa IIPOLIEHTA
paBHa (100i) %, TO MOJIT Ha KOHEIl IepBoro Mecsia oyner pased S; = (1 +1)Sy — X, mour Ha
KOHeI[ BTOporo Oymer paBeH Sy = (1 +1)S; — X, u 1.1. [Inaresk X moxbupaercs Tak, YTOOHI B
KOHIIe CpOKa KpeauTa qour MBaHa OpuT paBeH HYJIIO.

VIBaH X0UeT, UTOOBI ero eXeMeCSIUHBII IIaTeX 10 UIT0OTeKe ObLT KaK MOKHO MEHBIIIE.
Omnpenenure, Ipy KakuxX 3HaueHUAX d mroreka or GaHka (omums 1) mus MBana ctporo
IpeIIoUYTUTeIbHEe, UeM UIIOTeKa OT 3acTpoiiiumka (omius 2). Bair oTBeT mODKeH 3aBU-
CeThb TOJIBKO OT ImapameTpoB P, T, R, r (Bo3MOKHO, ux yactn). [Ipu pereHun ucrnoib3yiire

obo3HaueHme S; AJISI CYMMBI JI0JITa uepes ¢t MecsiieB 1 X AJId IUIaTeKa, KaK BbIIIIe.

b_bqn+1
g Jl1s momyyeHms IOJIHOTO

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

Oasa, MoXaayicTa, 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 KOKAYI0 HOOBITYI0 TOHHY HedTI, IIPM 3TOM
CTaBKa HaJIOTa ¢ 3aBUICUT OT MMPOBOJI IIeHbI Ha HedTh. B 3T0I1 3agaue MbI pacCMOTPUM MO-
IeJIb, B paMKaX KOTOPOI MO>KHO OIIpeesnTh onTuManbHyo ctaBky H/IIM B 3aBucumoctu
OT MUPOBOJI LI€HBDI.

[IpenIiooKmm, UTO B HEKOII CTpaHe BHYTPEHHMII CIIPOC Ha HeTh OICHIBAETCS ypaB-
HeHmneM P = 90 — 30, a BHyTpeHHee IpeayioxkeHne — ypapHeHneM P = 30 + Q. Crpana
MOKET 3KCIIOPTUPOBATh HA MUPOBOJ PBIHOK JIF000€ KOJINYECTBO HeTuU 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 OHa IIpojaHa. ['ocyJapcTBO MaKCMMMU3MPYET CYMMY HaJIOrOBBIX cO0opoB. Ecim
TOCYapCTBO 0e3pas3iIMyHO MEKIy JBYMs CTaBKaMM HAJIOTA, OHO BBIOVIpaeT HaVIMEHBIIIYIO
73 HUX.

Iycts t*(x) — craBka Hajora, KOTOPY Ha3HAUUT TOCYAapCTBO B 3aBUCKMOCTI OT X.
BreiBemure dpyukumro t*(x) mis Bcex x > 0 u rocrpoiire ee rpaduk.
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