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1. (Bacmmpe A.H.)

3aMeTnM, UTo CHpaBeInBo pasnokenne x2 —y? 4+ 2z +2y = (z+y)(z —y+2). [losToMy HaTypambHOE THCIO
opeacTaBUMO B 3TOM BUJIE TOTAa, U TOJBKO TOrAd, KOT/Ja PACKJIaIbIBACTCA Ha TPOU3BEJCHUE ABYX MHOXKUTeJIEeH
OJTHO# YeTHOCTH. ICHO, 9TO 3TO BCE YMCJIA, KOTOPBIE JAIOT OCTATOK OTJIMYHBINA OT 2 IpH JejeHun Ha 4.
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2. (Bacunbes AH.)

a) JIlerko noHarh, 9T0 PyHKIMS KyCOUHO-TIOCTOAHHAA. [IpUYeM KOJIMIECTBO MPOMEKYTKOB MOCTOAHCTBA, KO-
veuno u pauo 10. 3uauur, byHKIUA nHTErpupyema 1mo Pumany.
6) Haiinem npomexxyTok, Ha KOTOPOM 1epBag nudpa uuciaa 27 pasxa k:
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JlokaxkeM JIeBYIO 4aCTh HEPABEHCTBA. 3aMETUM, 4TO 110 HepaBeHcTBY Kormm
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Ocraerca nokazars, uro 229 > 38 Bamerum, uro 28 > 3% m 2° > 33. Ilepemmuoxus Tpu pasa mepsoe
HEPABEHCTBO U OJINH Pa3 BTOPOE, TOJYIUM Tpebyemoe.

JlokaxkeM TpaByr 9acTh HEPABEHCTBA. 3aMETHM, YTO BEPHO CJIEAYIOIEe HEPABEHCTBO:

(10 + k) % (20 — k) = 200 + k(10 — k) > 200.

BHan/IT7 OICHKY CIIpdBa MOXKHO IIOJIyHYUTb TaK:
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(®onwkmop) Tlepsoe perrenne («manBrOE» ). MOXKHO m0KA3aTEH GOsIEE OBIIEE yTBEPKICHUE:

B a060m woreurom nose F £ Zo cymma 6cexr s1emMenmos pasHa HYyao.

IIycts F' — KoHeUHOE TOJE U A1, 2, ..., Gn — BCE €ro 3aeMeHTh. Ecan F # Za, To CymecTByeT 3JeMeHT da,
OTJINYHBIN OT HyJd W eaunautibl. Torna aai, aas, ..., GG, MONAPHO PAJTUYHBI, CACIOBATEILHO

F ={ay,...,an} ={aa,...,aa,}.

Orciopa S =Y a; =Y ;"  aa; = aS, orkyzna caenyer, uro S = 0.

Bropoe pemenne(CcymecTBEHHO UCMOTB3YTOIIEe CTPYKTYPY KOHEIHOTO TIOJIsA ). Y TBEPIKIEHUE U3 TPEIBILYIIETO
PEITieHnsT MOYKHO JIOKa3aTh U Mo-Apyromy. Hery/eBbie ajieMeHTh MO/ 00pa3yIOT TPYIILY M0 YMHOXKEHUO, a
HOPSIOK 3JIEMEHTA TPYIIBI JEJUT TOPSI0K rpymbl (o teopeme Jlarpamka). Crenosarensno, moboii de-
MeHT noJis I apisiercst kopaem MHOrowieHa " —x = 0, niae n — KOJU4YecTBo saemMerToB noJisa. C apyroit cro-
poHbBI, IO Apyroit Teopeme Jlarpamnzka, y 9T70r0 MHOTOUIeHA He bojtee n KopHeit. UubiMu c/ioBaMu, YKA3aHHBIH
MHOTOYIEH UMEET CBOUMHU KODHSIMU BCe 3JjieMeHTHI 1ojisd. [lpumenss reopemy Buera, mosryuaem tpebyemoe.

Tperse pemtenne (eme omH0). Y KazKIOro HEHYJIEBOTO 3JeMEHTa T ecTh o6paTHbIl 2!, mpuuem x # x~ ' npn
x # +1. CiemoBaTebHO, BCe HEHYJEBBIE DJIEMEHTHI, KpoMe +1, pazdbuparoTcs Ha maphbl ¢ TPOU3BEJAEHUEM
1. [TosToMy mpom3BegeHne BCeX 3JIEMEHTOB moJist paBHo —1. W3 yenosms 3amaqnm ciemyer, aro —1 # 1.
CrenoBarebHO, XapaKTEPUCTUKA O oTandHa, oT 2. Torma Joboil HEHYJIEBOH JIEMEHT OTIUYAETCS OT
CBOETO TIPOTUBOTOJIOKHOTO, TO €CTh BCE HEHYJIEBBIE 3JIEMEHTHI PA30UBAIOTCS HA TApbI C HYJIEBO# cymmoit. YTo
03HAYAET, ITO CYMMa BCEX HEHY/IEBBIX 3JIEMEHTOB 10/ paBHA Hy/10. JlobapieHne Hy/id CyMMy HE M3MEHSIET.
VTBepXKIeHnEe JTOKA3AHO.

(Baes A.2K.)

®akr 1 (omrTuueckoe CBOMCTBO 3JIINIICA): JIyd, HAIPABICHHDI U3 OHOTO (DOKyca IMOCIe OTPAYKEHHUs OT BHYT-
pEHHell CTOPOHBI 3JLTHIICA TIPOXOIUT Yepes npyroit dpokyc. To ecrs L(FyM,SM) = £(SM, Fo M), rne Z(1y,12)
0003HaTaeT OPUEHTUPOBAHHBIN yTOI MEXK Iy NpsiMbIMu. Kak ciaefacteue, noaydaem, aro ZFyMS+ /FoMS =
7. Io yesmosuto, /FoMS = /DM S. Otkyaa nomydaem, aro Fy, M, D mexat Ha onHoi mpaMoti. AHagiorndmHo,
Fy, N, E nmexar Ha OfHON IPIMOI.

®axr 2 (onpegenenue smaunca). Cymma paccrosamii 0T (GOKYCOB 0 TOYEK Ha 3JLIUICE MOCTosHHA. Kak
cmemcreue Fi1M + MFy, = F1N + NFy. Tak xak Tpeyroapuuku FoMS uw DMS cuMMeTpuYHBI OTHOCH-
TesibHO nipsimoit MS, To u Tpeyronbauku F1 M Fo, u AM D ToXe CHMMETPUYHBI U, COOTBETCTBEHHO, PABHBI.
AHAJIOTHYHO, CUMMETPUYIHDBI U paBHBI Tpeyroabankn F1NFy u BNE.
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Jlokazkem IyHKT a).

AFy = AM + MFy, = FiM + MF; =
=N+ NFy,=BN + NIy, = BF5.

Buauur, CFy — mepmana rpeyroabauka ABC.

Hoxaxxem myskT 6). 3amernm, uro derbipexyroiabauk [y DCE Brnucan B OKpYy:KHOCTB, Tak Kak ZF1DC +
LFPEC = ZMFyS + ZNF»S = w. K oMy ke, B HAIlIEM 9€THIPEXYTOJBHUKE JIBE CMEXKHbIE CTOPOHBI PABHBIL:
D = FiE. Cnenosarensto, C'F) — 6uccekrpuca Tpeyroabunka ABC.

(Kusiako ALA.)

1) Paccmorpum ciydait wernoro n. Torjga KazIplii I3 HIPOKOB HOTHOCTBIO KOHTPOJIUPYET & CTOIOMOB (Ipn
9TOM HE MMEeT 3HAUEHHUsI, KTO JeJaeT NepBbiil xon). fcuo, aro Makcumamer MOKeT ¢1earh CBOU CTOJI0IbI

JUHENHO He3aBUCHUMBIMHU U 00€CIeYUTh PaHr MaTpUIIbl MUHUMYM 5. Takxke ACHO, 9ITO MuHIMaJINCT MOXKET

n
2
c7le/laTh BCe CBOM CTOJIONBI HYJIEBBIMHU, OTPAHUYNB PAHT MATPHUIIBI 5

Orser ayist weTHoro n: 3.

2) IIycrb n meverno. Torpa, ecim Mbl pACKpACUM KJI€TKK TabaMIbl B Y€PHbIH 1 Oeblil BeTa B IaXMaTHOM
TOPSAIKe, KaXKIbI N3 UTPOKOB OyIeT KOHTPOJINPOBATH KJIETKU OJHOTO ITBETA.

a) Ilycts Makcumasmcer menaer mepsbiit xoa. Torma ol ¢MOMKeT CIe/aTh PAHT MATPHUIIBI MAKCUMATHHBIM, TO
ectb paBHbIM n. Ommirem ero crparernto. OHa COCTOUT B TOM, UTO, 3AMOJHSIS OYEPEIHYIO AUATOHAIBHYIO
KJIETKY, OH CJIEJIAT 33 TeM, 9TOOBI COOTBETCTBYIOIMINI TJIABHBIN (yTJI0BOIT) MUHOD OBLT OTJIMYEH OT HyJIsI. DTO
BCEryJla MOYKHO ODeCreunTh, MOCKOJIbKY 3TOT MUHOD pa3JaraerTcs 10 CBOel mociejHell cTpoke, a ajrebpamn-
YeCKOe JIOMOJIHEHUE TIOC/IEIHErO dJIeMeHTa He paBHO HY/0. OTBET JiJisi HEYETHOrO 1, KOrjaa MaKcuMmasucT
JeJsiaeT IepPBbIA XOI: M.

6) Ilycts MurnMmamuct nemaer mepebiii xoa. Torma oH ¢MOXKeT 00€CTeYnTh PABEHCTBO HYJIO OMPEICTUTEsT
BCell MATPUIIBL: 3AII0THASA OUEPETHYIO JUATOHATBHYIO KJIETKY (KPOMe TIOCIeHel ), OH CIeUT 3a TeM, ITOObI
COOTBETCTBYIOIINI YIJIOBOI MUHOP OBLI OTJIMYEH OT HYJIsl, & B KOHIE OOHYJISIET OIpPeJIeIUTeIb BCeil MaTpPHIIbL.
BHa4wT, OH CMOXKET rapaHTHpPOBaTh panr Menbie 1. C Apyroi cTroporsl, MakCUMaIuCT CMOYKET 06eCIenTh,
9TOOBI MUHOP, MOJIyUYEHHBIN BBEIYEPKUBAHUEM IIOC/IEIHEN CTPOKHU U TEPBOTO CTOJONA, ObLT OTIUYEH OT HYJIst
(ananmormuano nynkry 2 a)). Tem cambiv, panr marpunbl Oyjer paBeH 1o kpaiiaeit mepe n — 1.

OTBer Aj1 HEYETHOIO N, Korma MUHMMAJIUCT geaeT IepBhii xom: n — 1.

(Baes A.2K.)

1 mar. [logcTaBuM B COOTHOIIIEHUE T = t_%, rae t > 1. Hoxyanm

7 <t_tl) —f(t)+f (t_t1> -
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Ilosyamm cBoitcTBO:
/ t !/
— | = f(?).
f ( 1) =1

2 mar. [IpomnddepennupyeM ucxogHOEe COOTHOIIEHNE TI0 T .

P =t (55) + 1)

TTocsie 3amenb! U3 CBOWCTBA, HOJIyYaEM:

@) 1

f'(z) (z —1)*

VpaBHeHNE WHTETPUPYETCS TI0 TACTAM:

HobaBum yciaoBue Ha Geckoneunoctu un Haiigem C' = 1:

1

f(z) = 2e* a1,

3 mrar. 3aMernm, 9To ecau B UCXojgHoe auddepeHnuansbHoe ypaBHeHHEe MBI IOACTABAM & = 2, TO IOJIYIUM
f(2) = 3f(2). Buaunt:
f(2) =€’

Ocrasioch J0KazaTh, 40 € < 20.16. BaMeruM, 4TO Jid IPOBEPKH 3TOTO HEPABEHCTBA I'PYGLIX OIEHOK THIIA
e < 3 um e < 2.8 HEIOCTATOUHO, Tpebyercs boJiee TouHas: e < 2.72.



