CAMMAT-2022

Pemenne 3amau 8 kiacca

Sagaua Nel. Ilycrs y — jeiicTBUTETbHOE YHCJIO, OTINYHOE OT HyAd. VI3BecTHO, 4TO
2, T Y
T1, X9 — KOPHH ypaBHEHUS T° + — —

5 0. Jokazxure, ato x1 + x5 > 2+ /2.

1 y?
Tora nosydaem

Pemenne: Ilo Teopeme Buera cupaBeainBbl paBeHCTBa 1 + Lo = ——, T1Xo
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[To HepaBeHCTBY MeK/1y CpeJHUM apupMeTHuIeCKUM U CPEJHUM FeOMETPUIECKUM HAXOIUM
UCKOMYIO OIIEHKY
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3amaua Ne2. /lokazkure, 9T0 /151 TocjaeoBaTesbHOCTH qnce] 0 < a; < as < - -+ < ag
BBIIIOJIHSAETCS CAeIYIOee HePaBEeHCTBO

ay +as +ag+---+ag+ag

< 3.
as + Qg + Qg
Pemenne: Tak kak 0 < a1 < ag < -+ < ag, TO a1 + as + ag < 3as, a4 + as + ag < 3ag,
a7 + ag + ag < 3ag. C/I0KUB BCe TpH HEPABEHCTBA M pa3JesuB Ha a3 + Gg + Gg, TOJTYIHM

ai +ag +as+---+ag+ ag <3
as + ag + ag )

3amayga Ne3. Haiitu Bce 3HadeHus napamerpa a, lpu KazkK/J0M U3 KOTOPbIX ypaBHEHUE

2 —|lr+a+3=|r—a—3—(a+3)?

nMeer e€JMHCTBEHHOE pelleHue.

Pemenne: Obo3naunm: ¢ = a + 3, ypaBHeHnue npumMer BUJL
22+t — v+t — |z —t|=0.

B cury derHOCTH J1€BOi YacTH 1O T JJIs €JMHCTBEHHOCTH PENIeHHs] YpaBHEHUs HeoOXO-
juMo, 9To0bl ' = (0 ObLI0 ero pemnienueM. To ecTb ¢ JOJIZKHO OBITH pelieHreM YpaBHEHUST
t? — 2|t| = 0, orkyna



[TpoBepkoii ycTaHaBIMBAEM, YTO B IEPBOM CJIy4ae UCXOJHOE YPABHEHHUE UMeeT 3 PelIeHus,
BTOPOIl U TpeTHil ciydail CHMMETPUYHBI U JIOCTATOYHO HPOBEPUTH OJIMH M3 HUX. Hampn-
Mep, nipoBepuM ¢ = 2. Ecomu |x| > 2, pemtenusi ypaBHeHuUs:

44—z +2—]r—2/=0

He cymecTByer; ecau |z| < 2, To ero permrenne r = ( eauHCTBeHHO. BO3Bpamasch K
nmapaMeTpy a, nmoaydaemM a = —1, a = —5.
Orser: a = —1, a = —5.

3amaua Ned. B kopobOke HaXOAUTCsT B COBOKYMHOCTH 3() Y€pPHBIX U OEJIBIX TMapoB, MPH
9TOM Cpeju JTI0ObIX 12 MapoB ecTh XOTs Obl OJuH Oesblil, a cpeau JiIoObIX 20 MapoB XoTd
OBl oTiH YepHbIil. CKOJTBKO OeTBIX MAPOB B KOPOOKe?

Pemenune: Ilycrs B Kopobke b Gesbix mapos u Y depubix. Torna b +Y = 30; b < 19,
WHa4Ye BO3MOXKEH BapHaHT, Korga cpeau 20 mapos HeT Hu 0HOTO YepHoro. [1o anajgornd-
Hoit mpuunnae Y < 11. Torna b=30—4Y > 30— 11 =19. Ho b < 19.

Otsert: 19.

3amagya Ne5. HazoBem HarypasibHOE YHCJIO MHTEPECHBIM, €CJA OHO ILPEJICTABUMO B
suge m? +4n?, tae m u n— nesnbie uncaa. SBagerca Iu Npou3BeIeHNE ABYX HHTEPECHBIX
qucesT TakyKe mHTepecHbiM dncaom?! OTBer 0bOCHYiiTE.

Pemenne: Boszbmem my, mo, ny, Ny — 1eJible YUCIA U PACCMOTPUM HPOU3BE/ICHUE:

(m7 +4n7) - (m3 + 4n3) = mim3 + 4min3 + 4nimj + dnin; =

= (mimy — 4nyny)® + 4(ming + nyms)>.

CaenoBaTebHO, MPOU3BEIEHNE SIBJISETCS WHTEPECHBIM YHCIOM, TaK KaK MPEJICTAaBHMO B
HYXKHOM BHJE U MMy — 4n1ng, MiNg + NyMy — IeJble YHCIa.
Otsert: /la, aBnsgercs.

Bamaua Ne6. Bagan kpagpar ABCD co croponoii, pasuoii 2. K Hemy npucrpoen
upsmoyrosibiuk CDEFE (em. puc.). Ilpu oMoy nupKysist u JHHEHKH HOCTPOUTH MPSIMO-
yronbauk C'DEF, nogobusiit npsmoyronbanky ABFE.

B C F

A D E

Pemenne: Ilycrs cropona xkBagpara pasua 2, obosuaunm DE = x. ABFE ~ CFED,

x
TOTa — =
s R
Auropurm: 1) mesmv orpe3ok AD mnonosiam; 2) HAXOAUM BeJHYHHY V5 u3 HPAMO-
YTOJHHOTO TPEYTOJHLHUKA C KaTeTaMn 1 m 2, TUTOTeHy3a paBHA \/3; 3) cTpOMM OTPe30K
1++/5; 4) npogoszkaem croporbl AD u BC' u Ha UX MPOJOJIZKEHUSIX OTKJIa/IbIBAEM OTPE3KH

ammHoit 1 4+ /5, monyuaem Toukn E u F. Pemenne: npsmoyronsauk CDEF.

=22 +2r—4=0=m1,=1+V5=1=1+5.



Bamauga Ne7. Yucsio a nipu genennn Ha 13 gaet ocrarok 7. Kakum OyeT ocTaTok 1mpu
nesennn Ha 13 wucia 15a® + 4a + 97

Pemenne: Yucno a mMoxkHO mpejcTtaBurh Tak: a = 13k 4+ 7, tine k — 1esoe 4ucio,
II0TOMY OCTATOK OT Jefaenns aucia 15a% + 4a + 9 (npu ykasamnom k) ma 13 6yaer pasen
ocTarky or Jiejienus yucjia 15-49 42849 = 772 na 13. Jlerko nojcunrarh, 40 KCKOMbIX
OCTATOK PaBeH O.

OTBet: 5.

17 17
Bamaga Ne8. Cpapnure uncaa 27 u 172,
Pemenne: 3amernm, uto 17 < 32 = 2°, nmo3TOMy cHpaBeInBa CJIeLyIonas HenodKa
HEPABEHCTB, U3 KOTOPOIl CjieyeT NCKOMOe CpaBHEHUe

17217 < (25)217 _ 25‘217 < 2517.217 _ 21017 < 21717.
Otget: IlepBoe 1ancsio ropasmo GobIe.

3amauya N9. [lonapHo paziau4nbie 4ucia a,b,c yJI0BIETBOPSIOT YCJIOBHUIO G + 7=
1

b+ — = ¢+ — Kakune 3nadenust MOXKeT NPUHUMATH @ - b - ¢7
c a

b—c c—a a—2b
Pemenne: U3 ycaosus caexyer, uro a —b = —— b — ¢ = , C—a =
be ca ab
[TepemHOZXKAA BCE STU PABEHCTBA, IOJYIHM
(b—c)(c—a)(a—Db)
a—"b)(b—c)(c—a)= .
(@ = B)(b ~ e~ a) i
CanenoBatenbho, abc = +1.
[Tpuseaem npumepst: 1jist abc = —1 nogoiier tpoiika (-1;1/2;2); musa abe = 1 nompoiiger
rpoiika (1;-1/2;-2)
Orser: £1.

Bamaga Nel10. l3BecTHO, 9YTO KBaAPATHBI Tpexdien ax? -+ bx+c nmeer Koprn. Mmeer
JI KOPHHU KBaJpaTHbI Tpexwien a’z? + b3z + ¢3? OTser obocnyiiTe.

Pemmenne: Tak Kak KBaJIpaTHLI TpexdieH ax’ +bx +c uMeer KopHH, TO b? > 4ac. Ecin
KBaJIpaTHblil Tpexwien a’r? + bz + ¢ uMeer KOpHM, TO JOJXKHO BBIHOJHATLCS YCJIOBHE
b5 > 4a3c® n obparHOe TOKe BepHO. BO3BeIeM B TPETBHIO CTENeHb HepaBeHCTBO b? > 4ac,
mosyanm b% > 64a3c?.

IIpu ac > 0 64ac® > 4a3c?, a 3maunt b° > 4a3c3.

IIpu ac < 0 64a3c® < 0, b° > 0, a 3naunt b° > 4a3c?.

Cirienosarebno, B 106oM caydae b° > 4a3c®. Takum 06pasoM, KBaJApaTHBIH TPexXUIeH
alx? + b3z + ¢ umeer xKopHu.

OtBer: j1a, NMeEET.



