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[IpomoyKUTEeTbHOCTS PabOTHI — 140 MUHYT.

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

Ecnu He cka3aHO MHOTO, CUMTAIITE BCE €AMHUIIBI TOBAPOB, PECYPCOB I AKTUBOB 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 mpoBepeHbl. Eciiu BBl XO0TuUTe, UTOOBI 3aUepKHYTas UacTh ObLIa IIpOBEpEHa,
SIBHO HaIIMIINUTE 00 3TOM B paboTe.

Besaknit pa3 ueTko o0o3HauarTe, Ifie HAUMHAETCS pelleHMe KaKOOTO ITyHKTa 3aja-
un. [lepenx HauaIoOM pellleHMS IIYHKTA a) MOKHO BBIMIUCATh OOIYI0 YaCTh, IIOAXOASIIIYIO
U1 BCeX MYHKTOB, I JaJIbllle CChLIAThCS HA Hee. He mpomyckaiiTe XOObI B PEILIEHUI: YKIOPU
MOYKET CTAaBUTH OaJIBI 32 JTI0ObIe KOPPEKTHO BHIMIOJIHEHHBIE AEICTBUA, Ta’Ke eCJIM BaM OHI
KaKYTCS MaJO3HAUUTETbHBIMI.

Bce yTBepskeHMs B BallleM pelIeHUN AOJDKHBI OBITH 100 00Ilen3BeCTHRIMU (CTaH-
OApPTHBIMI), JT1OO0 JIOTUUYECKU CIeqOBATh U3 YCIOBUS 3aJauyl VJIN U3 IPEIbIIYILIUX PACCy K-
neunii. Bce HeoOien3BecTHbIe QaKThI, HE CIEAYIOLINE TPUBUAIBHO U3 YCIOBHUS, JOJKHBI
ObITh MOKa3aHbl. Eciiu B pelieHUn ecTh MPOTUBOpEUAIIie OPYT APYTY CYKOEHUs, TO OHU
He OYOyT OLlEHEHBI, Ja’Ke eCJIM OJHO 13 HUX BEPHOE.

Bo BpeMs HammcaHUs BTOPOTO Typa Bbl MOKETe BBIXOQUTH U3 ayIUTOPUI TOIBKO B CO-
MIPOBOKAEHUN IIPEICTABUTENISI OPTKOMIUTETA He O0Jiee 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, I?<K;

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

rae Q — KOJIMYeCTBO aHTEHH (B ThIC. IIIT., IEJIOUNCIEHHOCTBIO aHTEHH IpeHeOperaem), L —
o6veM Tpyma, a K — o6beM kanurana. Pupma ABISETCS COBEPILIEHHBIM KOHKYPEHTOM KaK
Ha pBIHKE TPy[da, TaK U Ha phIHKe aHTEHH, IleHa 1 ThIC. IIT. paBHa 1. B HacTosImit MOMeHT
B COOCTBEeHHOCTU (pUpPMBI ecTh 4 eqMHUIBI Karnurtaia. Ecau ¢pupma OespasimuHa MexXIy
HECKOJIBKMMU 00'beMaMU TPY/[a, TO OHA BbIOepeT HaMOOIBIINIL U3 HIX.

a) (12 6annos) Jomyctum, brpma He MOKET M3MEHUTH KOJIMUECTBO UMEIOIIEr0Cs V Hee
kanurana. Beisequre Gpyukuuio cripoca pupmer Ha Tpyd Ly(w), ITOKa3bIBAIOIIYI0, CKOJIBKO
eAVHUL Tpyaa ¢pupMa HalIMeT IIpU KKIOM YPOBHE 3apIuIaThl w > 0.

0) (13 6annos)y buUpMBbI MOSBISIETCI BO3MOXHOCTh ApEHI0BATh JOIIOJTHUTEIHHO 5 eIu-
HII[ KallUTajla, 3aIUIaTUB 3a 3T0 B cymMe Benuuuuy S. Ilyctp S, (W) — MakcumanbHOe
3HaueHue S, KoTopoe OymeT roroBa samiatuth pupma «IIIBBB» 3a apenmy 5 equHuMI Ka-
nmuTaga mpu Kaxmaom w > 0. BeiBemure dyukmuio S,,,,(w) u mocrpoiire ee rpadux.

B) (5 6annos) Paccmorpute dpasy «B manHom ciyuyae yHKuus S, (W) ... , 1 3HAUNT,
TPV U KAITUTAJ IBJIAIOTCA ... B IPOU3BOJICTBE» . 3AIIOTHUTE IIEPBBIIL IIPOITYCK CJIOBOM «YOBI-
BaeT» MM «BO3PACTAET»,a BTOPOIL IIPOITYCK CIOBOM «CYOCTUTYTaMI» WJIN «KOMILJIEMEHTa-
Mu». OGOCHOBBIBATH CBOIT BEIOOP 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 ypaBHeHNeM ) = 25 — P, mpeasiosKeHue
umeer Bug P = 5. [lepeBo3ku cOPOBOKIAIOTCI BpeJHBIMU BbIOpocamu B atmocdepy. O6b-
eM mepeBo3ok Q BIeueT yIepO [T SKOJOTUM B IeHe)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, ¥ CpelV HIX OKas3ajlach JOBOIBHO HeoxmaaHHas. CoracHO pacyeTaM MUHICTEp-
CTBA, 00IIIeCTBEHHOE 0JIarOCOCTOSIHYIE YBEJIMUMUTCS, €CJI MIPUHYAUTEIBHO 00beMHNUTH BCE
bupMbI, cO371aB HA 3TOM PBIHKE MOHOIIOJINICTA.

a) (17 6annos) Onpenenute, Kakue 3HaAUEHUsT MOXKET IIPMHUMATH ITapaMeTp d B CBeTe
CKa3aHHOTO B IIPeIbIAYIIeM IIpeIOKeHNI.

0) (13 6annos)Onpenennte 3HaUEHME IIapaMeTpa d, ecin o0beauHeHre pupM IIpuBeaeT
K POCTY OOII[eCTBEHHOTO 0JIar0COCTOSTHMS IO MaKCUMAaJIbHO BO3MOXKHOTO YPOBHS.

[ns cnpasku. Bennunna 06111eCTBEHHOTO 0J1ar0COCTOSIHMS NpU 00beMe ) paBHA CyMMe
W3IMIIKa TToTpe6uTeeit (paBHoro CS = 0,5Q2%) u mpubbu GupM 3a BeIYeTOM yIiepOa misd
skosioryy. Cumraiite, UTO IIOCTOSHHBIE MI3AEPKKM OTCYTCTBYIOT.

Ha credyroweti cmpanuye ecmb ewje 06e 3a0auul

PernoHanbHbIn 3Tan, 10 Knacc 2 Bropon Typ. 3agaun.



Bcepoccuinckasa onmmnmaga WKONbHNKOB 2023 DKOHOMMKA

3apanue 7. linomeka om 3acmpotiuyuka (30 6annos)

VBaH MOeT KyIUTb KBapTUPY B HOBOCTPOIKE CTOMMOCTBIO P, B3sB UIOTEKY. Y BaHa
€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 kBapTupsl s MBana cocraBut (1 — d)P, rme d —
pasMep CKUIKIL.

2. B34Th «MIIOTEKy OT 3aCTPOIILNKa» Ha CpoK I MecsaueB. B aTom ciryuae cTtaBKa Ipo-
neHTa coctTaBUT 100r mpoLeHTOB B Mecal], raer < R. OqHako CKUOKY Ha KBapTUpPY
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 OCYIECTBJIAIOTCA TaK, UTO KKABINM Mecdl Ijarex VBaHa ogMHAKOB.
ITOT IJIATEXK KKABINM MECAL] BBIUNTAETCA 13 CYMMBI JOJITa I10CJIe HauMCIE€HUS IIPOLI€HTOB.
Hanpumep, ecnu n3HaganabHasg cyMMa JOJITa paBHA Sy, IUIaTeX paBeH X, a CTaBKa IIPOLIEHTA
paBHa (100i) %, To OJIT Ha KOHeI[ mepBoro mMecana oymer pased S; = (1 +1)Sy — X, monr Ha
KOHeI[ BTOporo Oymer paBeH Sy = (1 +1)S; — X, u 1.1. [Imatesx X mopOupaeTcs 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 (Bo3M0KHO, ux yacTtu). [Ipu perreHun mucronab3yiire

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" = -

Oasa, moKanyicTa, IpuMeHuTe 3Ty GopMyIy.

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

B Poccun meitctByer Hasor Ha [o0b1uy mosie3ubix uckomnaembix (HIIH). B cnyuae ned-
T OH B3MIMaeTCs KaK ITOTOBApHBIN HAJIOT 332 KAKAYI HOOBITYIO TOHHY HedTH, IPU 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.

[IpenIionoXmm, YTO B HEKOJ CTpaHe BHYTPEHHUII CIIPOC Ha HeTh OIMCHIBAECTCS YPaB-
HeHmneM P = 90 — 30, a BHyTpeHHee npepnjoxeHue — ypasHeHueM P = 30 + Q. Crpana
MOKET 3KCIIOPTUPOBATh HA MUPOBOJ PBIHOK JIF000€e KOJMM4YecTBO HedTu 1o 1eHe 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, T'Ie OHA IpoAaHa. ['ocy1apcTBO MaKCUMMM3UPYeT CyMMY HAJIOTOBBIX cO0poB. Ecin
TOCYapCTBO 0e3pas3iINMyHO MEXIy JBYMs CTaBKaMJ HAJIOTa, OHO BBIOMpAeT HaVMEHBIIYIO
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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