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Kputepuu oueHnBaHus 3a1aHNi ¢ pa3BEPHYTHIM 0TBETOM
a) Pemnre ypasuenne 125X = 451X EB_\/?‘)’ cox.

. 51
6) Haiinure Bce KOPHU 3TOrO ypaBHEHUS, IPHHAUICIKAIIIE OTPE3KY 7; 4T |.

Pewenue.
a) IIpeobpasyem HCXOAHOE YpaBHEHHE!

4SINX SINX _ ,sink 5/ 3co%.  gsinx _ 5-/3cos.
sinx=—/3cox; tgx:—\/?%,

OTKy/a X:—%+nk, kOZ.

6) C mOMOLIBIO YKMCIIOBOM OKPYKHOCTH OTOEPEM KOPHHU, MPUHAUISKAIINE OTPE3KY

£

. 8n 1ln
[Tomyuum uncna: —; —.
3 3

u 8t 1ln
Omeem: a) —— +7nk, KOZ; 6) —; —.

3 3 3

CoaeprxaHue KpuTepus Banasl
OG0CHOBaHHO NOJIY4€Hb! BEpPHbIC OTBETHI B 000MX IIYHKTAX 2
OOOCHOBAHHO ITOJTy4eH BEPHBIH OTBET B MYHKTE ¢ WX B IyHKTE O 1
Pemenue He COOTBETCTBYET HM OJHOMY U3 KPHUTEPHUEB, IEPEUHCICHHBIX 0
BBIIIIC
Maxkcumanvnoui 6ann 2
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B npasuneHO#l geThipéxyromsHoi mpusmMe ABCDABC D, cropona ocHoBaHMs
paBHa 11,a 6oxoBoe pedbpo AA =7. Touka K mpunamnexur pebpy BC, u nemur
ero B oTHomeHun 8:3, cuuras or BepmuHsl B,. Haiinure miomans cedeHus 31oit
TIPU3MBI TUIOCKOCTEIO, TIpoxoasmiel uepes Toukn B, D u K.

Pewenue.

ITycte L — Touka, B KOTOpOH IIIOCKOCTh cedeHHs mepecekaeT pebpo CD.
Otpesok KL mapamrenen muaronamu BD . Mckomoe ceuenne — tpamenust BDLK

(puc. 1). ITnockocTh ceueHMst IepeceKaeT HWKHee OCHOBaHHWE Imo mpsmoit BD,
napamtensHoit B,D,, snaunr, KL napamnensno BD,.

D, L C
1 ’
| L <
| e
A, } e
v By
[
?Ai\ 7777777777777 C
A B
Puc. 1

Tpeyronsauku LC,K u D,C,B, mono6Hsl, cneoBatensHo,
CL:CD,=CK:CB,=KL:BD,=3:11
3maunt, BD = BD, =1k/2, KL =3/2.

B paBHEIX npAMOYrompHEIX TpeyrombHukax DDL um  BBK  umeem

BK =DL =,/DD;? + D,L* =+/113, 3nauur, tpanemus BDLK pasHoGenpenHas.

L K
[
D H B
Puc. 2
ITycte LH — Bricota tpamemmm BDLK, mposenénmas x ocnoBammio BD

(puc. 2),torga:

DH :—BD;KL =4J2; LH=+DL2-DH?=09;
BD + KL
S ==, [LH =63/2.

Omeem: 63\/—2.
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CoaepxaHnue Kputepus Bajasl
OOOCHOBaHHO IIOJTy4€H BEPHBIH OTBET 2

Pemienrie comepkUT OOOCHOBAaHHBIM MEPEXO]l K IUIAHUMETPHUUECKOIL
3a/1a4e, HO MOJTy4yeH HEBEPHbI OTBET WM pelIeHNe HEe 3aKOHYEHO.

1
158151
IIpu npaBUIBHOM OTBETE PELICHHUE HETOCTATOYHO 0OOCHOBAHO
PerieHrie He COOTBETCTBYET HU OJHOMY U3 KPUTEPUEB, MEPEUUCICHHBIX 0

BBILIIE
Maxcumanvrwii 6an

Pemute CHUCTEMY HCPABCHCTB

gx+y+Zx-2-3xs8,
2
X3+6X2+28x +2x—10s2_
X-5

Pewenue.
1.PemuM mepBoe HEPABEHCTBO CUCTEMBI. PackpbiBas MOAYNH, IOJIy4aeM TpH
ciyyast:

—3x—3—%x+1—gx58, 3x+3—%x+1—%x58,
xs-1, -1<x<2 u
1 3
+3+=x-1->x<
3x+3 2x 1 2x_8,
xX>2
-5x<10,
B mepBom ciyuae: | x< -1 —2<x=s-1
x<4,
Bo BTopom ciydae | -1< x< 2; -1<x< 2.
2X< 6,
B tpersem ciydae X>2: 2<X<3.
OOBbeuHSS TPOMEXKYTKH, TOTy4aeM 2=x<3
2. PemruM BTOpOE HEPABEHCTBO CHCTEMBI:
2 2
33+ ox?+ 2B X210 5. (3, 6424 28X .
X=5 Xx-5
x4+x3—2x2<0_ X2(X—1)(X+2)<0
x-5 =7 x-5 =

Peurenne BToporo HepaBeHCTBa HCXOAHOM cucteMbl: X< —2; X=0; 1< x<5,
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3. Perienne MCXOMHOM CHCTEMBI HepaBeHCTB: X=—2; X=0; 1< X< 3,

Omeem: —2; 0; [1; 3].

Copnep:kaHne KpuTepusi Basuibl

(OO0OCHOBAHHO MMOJIY4€H BEPHBII OTBET 3
OOOCHOBaHHO TIOJYYEHBI BEpHBIE OTBETHI B O0OOMX HEPaBEHCTBAX
HCXOIHOM CUCTEMBI

OOGOCHOBaHHO ITOJY4YEH BEPHBIH OTBET B OJHOM HEPaBEHCTBE MCXOIHON
CHUCTEMBI

PerieHrie He COOTBETCTBYET HU OJHOMY M3 KPHTEPUEB, MEPEUUCICHHBIX
BBIIIE

Maxcumanvrwiii 6an 3

B tpeyronsauk ABC BrHcaHa OKpYXKHOCTh paaumyca R, Kacaromascsi CTOpOHBI
AC B Touke D, mpuuém AD = R.

a) JlokaxwuTte, yTo TpeyroabHuKk ABC mpsSMOyroibHbIH.

0) BrwmcanHas okpyxHOCTh Kacaercsi ctopoH AB u BC B Toukax E um F.
Haiimure rmomnians tpeyroapunka BEF | ecian ussectro, uto R=5u CD =15.

Pewenue.
a) [Tycts O — 1eHTp BIIMCAHHON OKPYXXHOCTH Tpeyrojbuuka ABC .
B

C D 4

LIeHTp OKpY>XHOCTH, BITUCAHHOW B YIOJI, JIGKHAT HAa €ro OUCCEKTpHCE, 3HAYMT,
AO — ouccektpuca yriia BAC. Tpeyronsauk AOD mpsiMOYroJibHBIA U PaBHO-
oenpennsrii, moaromy JOAD = 45 . CnenoparensHo, [IBAC =90 .

6) O6Goznmaunm BF =X. Ilo Teopeme O paBeHCTBE OTPE3KOB KacaTelbHBIX,
MPOBEIEHHBIX K OKPYXXHOCTH u3 oaHod Toukk, AE=AD =5 CF=CD=15u
BE=BF=x. TIlo Tteopeme ITudaropa BC?=AC?*+AB?,  wm
(15+ x)? = 20 + (5+ x }. U3 310r0 ypaBHEHHs HaxomuM, uto X =10. Torma

BC = 25, sifJABC -AC 20 =f'
BC 25 5

CiieqoBaTenbHO,

Syeer :%BE [BF sin0ABC :_; Eloml()]g - 40.
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Omeem: 40.

Conep:xanue KpuTepus Baniael
MMeeTcst BEpHOE [I0KA3aTeNILCTBO YTBEPIKIACHHS ) U 00OCHOBAHHO IOJIY- 3
YeH BEPHBIH OTBET B ITYHKTE 0)
OGOCHOBAHHO IMOJIYYECH BEPHBINA OTBET B IIYHKTE 0), IIYHKT a) HE BBINOJI- >
HEH
OOOCHOBAaHHO MOJIYYCH BEPHBIM OTBET B IYHKTE 0), IIPH 3TOM HCIIOJIb-
3YETCs HEJOKA3aHHOE YTBEPKICHUE U3 [IyHKTA a). 1

nim
BBIT0JIHEH yHKT &), OYHKT 0) HE BBIIOJIHEH

Pemenue He COOTBETCTBYET HM OJHOMY U3 KPUTEPUEB, IEPEUHCICHHBIX
BBILIE

Maxcumanvrviii 6an

Haiinure Bce 3HaueHus a, Ipu KakI0M U3 KOTOPBIX YpaBHEHUE
2
X’ —|x-a+6/=|x+a-6-(a-6)

HUMECT e,HI/IHCTBeHHHﬁ KOpPEHb.

Pewenue.
3anunieM ypaBHEHHE B BUJIE
2
X’ +(a-6)" =|x+a-g+|x-a+4§.
Ecmu XO ABJIAETCA KOPHEM HCXOAHOI0 YpaBHCHHUHA, TO U — XO ABIISICTCA €ro

KOpHeM. 3HAYuT, UCXOAHOE ypaBHEHHE UMEET HEYETHOE YMCIIO KOpHEH, TONbKO
€CIU X, = — X,, TO €cTh X, = 0. IToacraBum 3Hauenue X =0 B ypaBHeHue:

(a-6)'=2a-¢; |a-g{ja-§-2)=0,
OTKy/1a JTu00 |a—6| =0; a=6, mbo |a—6| =2:a=4 wm a=8.
Ipn a=6 ypasHenne npunuMaeT Bux X = 2|X|. KopHsmu 5T0ro ypapHeHus
aBysAtoTCs uncaa — 2, Ou 2, To ecTh ypaBHEHHE HMEET POBHO TPH KOPHSL.
Ilpn a=4 unpu a=38 ypaBHeHHE IPUHUMALT BHU] X +4= |X— 2| +|X+ q
Ipu X<—2 3To ypaBHEHHE CBOJAUTCA K ypaBHeHHIO X° +2X+ 4= 0, KoTOpoe He
HUMEET KOPHEH.
Ipn —2< X< 2 momyyaeM ypaBHeHme X =0, KOTOPOE HMEET €IMHCTBEHHBIl
KOpPEHb.
[pu X>2 nosnydaem ypaBHenne X~ —2X+ 4= 0, KOTOpoe He HMeeT KOPHEH.
Takum ob6pasom, mpu a=4 u npu a=8 uUCXOAHOE YypaBHEHHE HMEET

€JIMHCTBEHHBIN KOPEHb.
Omeem. a=4ua=8.
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Copep:xaHue KpuTepus Banasl
OOOCHOBaHHO ITOJIy4eH MPABHIBHBIN OTBET 4

OO0OCHOBaHHO TOJy4YeHBI 00a 3HAUeHHs &8, HO B OTBET BKJIIOUEHO HE 3
0oJiee OJJHOTO MMOCTOPOHHETO 3HAYCHHS &
OO00OCHOBAaHHO TIOJTYYEHO OJIHO M3 3HAUCHHH a 2

[losryueH ouH U3 CIEIYIOIUX PE3YIbTATOB!

—3aJjaya BEPHO CBEICHA K MCCIEIOBAaHHMIO KBAJpaTHBIX YPaBHEHUH,
[TOJIy4YEHHBIX I10CJIE PACKPBITUSA MOYJIEH;

— €CTb YTBEPKJCHHUE O CHMMETPUHU KOPHEH HCXOJAHOTO YPAaBHEHUS
Penienne He COOTBETCTBYET HU OJIHOMY U3 KpUTEPHUEB, MEPEUHCICHHBIX
BBIIIIE

Maxcumanvrviii 6an

3a1yMaHO HECKOJIbKO (HE 00s3aTelIbHO PasiMYHBIX) HATYPAIbHBIX YHCEI. JTH
YKClla ¥ BCE UX BO3MOJKHBIE CyMMBI (110 2, 10 3 ¥ T.J.) BHIIUCHLIBAIOT Ha JIOCKE
B opsifike HeyObiBaHus. Eciu Kakoe-TO 4YMCIO N, BBIIMCAHHOE HA JIOCKE,
MOBTOPSIETCS HECKOJBKO pPa3, TO HA JOCKE OCTABISETCS OMHO TaKOe YUCIo N,
a OCTaJIbHBIC YKCIIa, paBHBIC N, ctuparoTcs. Hampumep, ecnu 3amymansl yncna 1,
3, 3, 4,10 Ha nocke Oyner 3anucan Haoop 1, 3, 4, 5, 6, 7, 8, 10, 11.

a) [IpuBeanTe mpuMep 3ayMaHHbBIX YUCE, AJIs KOTOPBIX Ha J0CKe OyIeT 3alKcaH
Habop 3, 6, 9, 12, 15.

0) CylecTByeT M MpUMEP TaKUX 3aJyMaHHBIX YHCEN, U1 KOTOPHIX Ha JOCKE
Oyuner 3anucan Hatop 1, 3, 4,5, 6, 8,9, 11, 12, 13, 14, 17, 18, 19,237

B) [IpuBenure BCce mpHMEpsl 3aIyMaHHBIX YKCEI, JJIsi KOTOPBIX Ha JOCKE Oyaer
3anucan Habop 8, 9, 10, 17, 18, 19, 20, 27, 28, 29, 30, 3733347.

Pewenue.

a) 3agymannsie yncia 3, 3, 3, 3, 3iaror Tpebyembiii HAOOp, 3aMUCAHHBIN HA JOCKE.
6) IockonbKy 3aayMaHHbIe YHCIIa HATYpaJIbHbIe, HAUMEHBIIIee YHCIIO B Habope —
9TO HaWMEHBIIES M3 33aJyMaHHBIX YHCEN, a HanOOJbIIee YHCIO B Habope — 3TO
CcyMMa BceX 3aJyMaHHBIX uynces. Cpeau Yrcen 3alMCcanHoro Habopa JOKHA OBITh
CyMMa BCceX 9Hcell, KpoMe HauMEeHBIIero, To ectb 23— 1= 22 Ho storo umncna Her
B Habope, MMOATOMY HE CYNIECTBYET IpHMepa TaKUX 3aJyMaHHBIX YUCEN, JUI
KOTOPOTO Ha JIOCKe OyJIeT BHIITUCAH HA0OP U3 YCIOBHUS.

B) Uucno 8 — HamMeHbIIEe 4YMCIO B HAOOpEe — SBISCTCS HAWMCHBIINM W3
3aJyMaHHBIX 4YHCed, a Haumbonblllee YHCIO B Habope — 3TO CyMMa BCEX
3aJyMaHHBIX uyHceld. I103ToMy KOJIMYeCTBO 3aIyMaHHBIX 4HCEN HE MPEBOCXOIUT

. 47
LIEJION YaCTH YnClia E , To ecTh 5. Kpome Toro, uncna 9 u 10 meHbliie, 4eM cymmMa

JIBYX BOCBMEPOK, MO3TOMY OHH TaKXKe SIBJISIOTCS 33[yMaHHBIMH. 3HA4YUT, CyMMa
OCTaBIIMXCA 3aAyMaHHBIX 4ucen paBHa 47— 8- 9— 10= 20 Takum 00pa3om, Tak
KaK HaMMEHbIIIee 33 JyMaHHOe YHCIIO PABHO 8, OCTaBLIMECS 33 [yMaHHbIE YUCIa —
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7

910 101 10 mm 20 (ecnu 661 20 momyyanocs kak 8+ 12 wmu 9+11, To ObuUIH OBI
BeInrcanbl yncia 12w 11, Ho ux Her). J{is 3axymannbix uucen 8, 9, 10, 10, 1@
8, 9, 10, 2Qua nocke Oyzer 3anucad HaboOp, AaHHBIN B yeinoud. (s yucen 8, 9,
10, 203710 MOXHO MPOBEPUTH HEMOCPEICTBEHHO, a Mt uucen 8, 9, 10, 10, 10 —
3aMETHUTh, YTO OHHU OYIYT IaBaTh TOYHO TE€ K€ CyMMBI, uTo 1 uucaa 8, 9, 10, 20.)

Omsem: a) 3, 3, 3, 3, 30) wer; B) 8, 9, 10, 10, 1@um 8, 9, 10, 20.

Copep:xanue Kpurepus Baxabl

BepHo moayueHbl Bce mepedncieHHble (cM. Kputepuit Ha 1 6ain) 4
pe3yIbTaThl
BepHO moiydeHBl TPU M3 TEpeYUCIeHHBIX (CM. Kputepuit Ha 1 Gasur) 3
Pe3yJIbTaTOB
BepHo mosydeHbl [Ba M3 IEPEYMCICHHBIX (CM. Kputepuit Ha 1 Gain) >
pe3yIbTaToOB
BepHO moy4eH OMH U3 CIEAYIONNX Pe3yJIbTaToB:
— 000CHOBaHHOE PELICHHE II. d;
— 000CHOBaHHOE pEelICHHE TI. 0, 1
— 000CHOBaHHAsI OL[CHKA KOJIMYECTBA 33lyMaHHBIX YMCE B II. 6;
— 00a Habopa 33 JyMaHHBIX YKCEIN B I1. 8
Peuienne He COOTBETCTBYET HH OJHOMY U3 KPUTCPHEB, [IEPEUHCICHHBIX
BBIIIIE

Maxcumanvhwiti 6a1n
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Kputepuu oueHnBaHus 3a1aHNi ¢ pa3BEPHYTHIM 0TBETOM

sinx
) _ 5COX_

a) Pewnre ypaBHeHnue (25C osx

. 5t
0) Haiinure Bce KOpHH 3TOr0 ypaBHEHUS, IIPHHAUICKAIINE OTPE3KY {— 7; - T[} .

Pewenue.
a) 3aruuieM HCXOIHOE yPaBHEHHE B BUJIE:
52SINX COX _ 5 COK. Hginy cosc= cOS; cosx[{ 2sirk- }= 0

T . 1 b
3HauuT, mu60o COsSX= 0, oTkyna X:E+Tln, oo SInX:E' OTKyJa X:E+2nn
5n
HITH x=€+2m, nUZ.

6) C mOMOLIBIO YUCIIOBOM OKPYXHOCTH OTOSPEM KOPHHM, IPHHAICIKAIIE OTPE3KY

=)

5m 1ln 3. Tn
Honytn/Ithcna—?;——;——;——.

6 2

2 6

Conep:kaHnne KpuTepust Bauibl

Omesem: a) E+T|n; E+21rn; ﬂ+2T|n, nOZ; 6) —5—T[; A, _3m, —E.
2 6 6 2 6

(O00CHOBAHHO MOJIY4€HbI BEPHBIE OTBETHI B 000UX IMyHKTaX 2

OO0O0CHOBAHHO TMOJIY4€H BEPHBIA OTBET B ITYHKTE @ WM B TyHKTE O
PenreHrie He COOTBETCTBYET HU OJHOMY U3 KPHTEPHUEB, MMEPEUHCICHHBIX
BBIIIIC

1
0
2

Maxcumanvruolii 6an
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B mpsimoyronsHoM mapamienernunene ABCDABC,D, u3sectHel pédopa AB=5,
AD =4, AA =9. Touka O npuHamnexut pebpy BB, U menuT €ro B OTHOIEHHU

4:5, cunras ot BepmmHbl B. Halinure miomaas cedeHns 3Toro napauienenumnena
IUIOCKOCTBIO, IpoxoasAmei uepes Toukn A, O u C,.

Pewenue.
ITycts mmockocts AOC; mepecekaer pebpo DD; B Touke P. ITnockocTh cedeHus
nepecekaer miaockocts CCD, mo npsmoit C,P, mapautenshoit AO, cnenosa-

TEJBHO, HCKOMOe ceyenne — napauienorpamm AOC P (puc. 1).

Puc. 1
Tpeyromsuukn ADP u C B,O paBHEI, cie0BaTenbHO,

DP:BlongBl:S; BO=BB,-BO=4.

Jlamnee,
AP =+/AD? + DP? =+/41; AO=+/AB? + BO? =+/41,
3HAYHNT, AOCP — poMb6 co cropoHOi \/ZL A JIUAroHaJIbIo
AC, =/AB? + BC? + CC,> =122 (puc. 2).
P C,
4 0
Puc. 2

Torna HaiiAéM Ipyryro AMaroHaib:
2
OP =2,/ A0 —(ATCl) =42; Sep :@ =J1281

Omeem: 1281
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Conep:kanne KpuTepust Bansl
OOOCHOBaHHO ITOJIy4€H BEPHBIH OTBET 2

Pemenne comepXUT OOOCHOBAaHHBINA IIEepexol]] K IUIAHMMETPUYECKOH
3aj1aue, HO IIOJIy4CH HEBEPHBIH OTBET MJIM PEIICHUE HE 3aKOHUYCHO.

1
nim
[Ipu npaBUIIBHOM OTBETE PEHICHHE HEJOCTATOYHO 0OOCHOBAHO
Pemenne He COOTBETCTBYET HM OJHOMY U3 KPUTEPUEB, IEPEUHCICHHBIX 0

BBIIIIC

Maremarnka. 11xiacc. Bapuant MA1102-1104 663 storapugmMoB) 4

Pemennie BToporo HepaBeHCTBA HCXOAHOU cucTeMbl: X< —1; Xx=0; 2< x<6.
3. Pemienne ncXomHOM crcTeMBbl HepaBeHCTB: —2< X< —1; X=0; 2<x< 5.

Omeem: [—2;—]}; 0; [2;5].

Maxcumanvrviii 6an

Pemnre cucremy HepaBeHCTB

4|x+14+1|x—4|—gxs12,
2 +5x +28X +5x— 30
X—6

Pewenue.
1.PemuM mepBoe HEPABEHCTBO CHUCTEMBI. PackpbiBas MOAYNH, TMOJIydaeM TpH
ciydast:

1 5 1 5
—_ —_ —_ _ - <
4X— 4 2x+2 2 <12, |4x+4 2x+2 2x_ 12,

X< -1, -1<x<4 "
1 5
4X+ 4+ 2-=x<12
A O T
X>4.
-7x<14,
B nepBom ciyuae X< -1, -2<x<-1.
X<6,
Bo Bropom ciydae | -1< x< 4: -1<x<4.

2x<10,
B tpetbem cnyuae X> 4. =

OGbeaUHss IPOMEXKYTKY, oydaeM 25 XS 5.

2. PemrnM BTOpOE HEPaBEHCTBO CHCTEMBL:

3 +5x +28x +_5é< 30<5; 3 +5x +28x6 0:
4 3 2 2 _
X' =x"=2x <0: x“(x+1)(x 2)50_
X—6 X—-6
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Conep:xaHue KpuTepus Bajuibl
OO0CHOBaHHO IIOJTy4€H BEPHBII OTBET 3
OOOCHOBaHHO TMONYYEHBl BEpHBIE OTBETHI B O00OOMX HEpaBEHCTBAX 2
HCXOIHOH CHCTEMBI
OOOCHOBaHHO TIOJyYCH BEPHBI OTBET B OJHOM HEPABEHCTBE HCXOIHOI 1

CHUCTCMBI

Pemenue ne COOTBETCTBYET HU OAHOMY U3 KPUTCPUCB, MEPEUUCIICHHBIX|
BBIIIIC

Maxcumanvrviii 6an 3
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B tpeyronsauk ABC BmmcaHa OKpyKHOCTH paiamyca R, kacaromasics CTOpPOHBI
AC B Touke D, mpuuém AD = R.

a) Jlokaxute, 4to TpeyroiabHuK ABC npsiMOYroJbHBIMH.

6) Bnucanuas okpyxxHOCTH Kacaercs ctopoH AB m BC B Toukax E um F.
Haiinute mmomans Tpeyroasauka BEF , ecin ussectro, uto R=2 u CD =10.

Pewenue.
a) Ilyctre O — 1ueHTp BIHCAaHHOW OKPYKHOCTH TpeyrosnbHuka ABC. Ilentp
OKPY’KHOCTH, BIIMCAaHHOW B YTOJI, JIGKUT Ha ero oOuccekrpuce, 3Hauut, AO —
6uccextpuca yrnma BAC. Tpeyromsauk AOD mnpsMOyroibHBEI UM paBHOOEAPEH-
HbIi, moatomy [JOAD =45 . CrenoBarennto, [IBAC =90 .

B

F

c D A
6) O6osmaumm BF =Xx. Ilo Teopeme O paBeHCTBE OTPE3KOB KacaTeIbHBIX,
OPOBEAEHHBIX K OKPYXHOCTH u3 ool Touku, AE=AD =2, CF=CD =10 u
BE = BF =x. ITo Teopeme TTudaropa BC?= AC?+ AB?, WA
(10+x) =12+ (2+ x . U3 3TOr0 ypaBHEHHs HAXOAUM, uTo X = 3. Torma

BC =13, sinJABC AC 12 .
BC 13
CiieqoBaTelnbHO,
S :lBE [(BF sinOABC =1 [BEBiZ :£4
2 2 13 13
Omeem: —.
13
Coaeprxanue Kputepus Bajnast
MMeercss BepHOE J[10KA3aTeJbCTBO YTBEPXKACHUS a) W OOOCHOBAHHO, 3
[OJIy4eH BEPHBIN OTBET B MYHKTE 0)
OGOCHOBaHHO TIOJyYeH BEpPHBIA OTBET B IyHKTe 0), IYyHKT a) HE >
BBIIIOJTHEH
OGOCHOBaHHO TMOJy4eH BEPHBIH OTBET B MyHKTe 0), HpH 3TOM
HCIIONIB3YETCS HeI0KA3aHHOe YTBEP)KACHNE U3 YHKTA a). 1

nim
BBIII0JIHEH IyHKT &), OYHKT 0) HE BBIIOJIHEH

Pemenue ne COOTBETCTBYET HU OAHOMY U3 KPUTEPUEB, NCPECUUCICHHBIX
BBIIIC

Maxcumanvruolii 6an
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Haﬁ,[[PITG BCC 3HAYCHUS &, IIPU KAKIOM U3 KOTOPbIX YPAaBHCHHE
X2 +(1-a)’ =|x-1+d +|x-a+]

HUMECT eZ[HHCTBeHHLIﬁ KOPEHB.

Pewenue.
3anuiieM ypaBHEHUE B BULE

X2 +(a-1)2=|x+a-1]+ [x—a+ 1].
ECJ'II/I XO SABIIACTCA KOpHeM HNCXOJHOTO ypaBHeHI/ISI, TO " _XO ABIIACTCA €ro

KOpPHEM. 3HauyMT, MCXOIHOE ypPAaBHEHHE HMEET EAMHCTBEHHBIH KOPEHb, TOIBKO
ecIM X, =—X,, To ecTb X,=0. IloxcraBum 3HaueHme X=0 B wncxomHOE

ypaBHEHHE!

(1-a)*=21-a]; p-a|fj1-4- 2) = 0,
OTKya JIH00 |l— a| =0; a=1, mub6o |1— a| =2;a=-1um a=3.
Ilpn a=1 ucxomHoe ypasHenne npuammaer Bux X =2|x|. KopHsmu storo
ypaBHEHUs SBISIOTCA dncia —2; 0 u 2, TO ecTh MCXOMHOE YpaBHEHHE HMEET
60J1€€ OAHOTO KOPHSI.
Ilpn a=-1unpu a=3 ypasHenue npunnmaet B X +4=|x— 2 +|x+ 7.
[pu X<—2 5T0 ypaBHEHHE CBOIHMTCS K ypaBHEHHIO X° +2X+ 4= 0, koTopoe He
HUMeeT KOpHEH.
[pu —2<X<2 momydaeM ypasrerue X° =0, KOTOPOE HMEET EIMHCTBEHHBII
KODPEHb.
Ipu X > 2 monmydaem ypasHerue X —2X + 4= 0, KOTOpoe He HMeeT KOpHeii.

ITpu a=-1u npu a=3 UCXOAHOE YPABHCHHE UMCET CANHCTBCHHBIH KOPEHb.
Omeem:. a=-1; a=3.

Conep:xanue KpuTepust Bamisl
(OO00CHOBAHHO MOJTY4€H NPaBUJIbHBIN OTBET 4
OOOCHOBaHHO IONyYeHBI 00a 3HA4YECHHWsS &, HO B OTBET BKIIIOUCHO HE 3
0oJiee 0JJHOTO MOCTOPOHHETO 3HAYCHHS &
OO0OCHOBaHHO TIOJTYYEHO OJIHO M3 3HAUCHHH a 2
[Tony4eH oauH U3 CIEAYIOMNX PE3YIIbTATOB!
—3ajJada BEPHO CBEICHA K HCCICIOBAHMIO KBAJPAaTHBIX YpaBHEHHH,
MOJTYYCHHBIX I10CJIe PACKPBITHS MOIYIICH;
— eCTh YTBEPIKACHHUE O CHMMETPHUHU KOPHEH MCXOHOTO YpaBHEHHS
PemieHne He COOTBETCTBYET HHU OJJHOMY M3 KPUTEPHUCB, NEPECUHCICHHBIX
BBIIIE

Maxcumanvrviii 6an 4
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3agymMaHO HECKOJBKO IIENbIX uyucen. Habop 3THX YHCeNl W BCe WX BO3MOIKHBIC
cymMmbl (0 2, 10 3 ¥ T.J1.) BBIIKUCHIBAIOT HA JOCKE B IMOPSIAKEC HEyOBIBAHUSL.
Hampumep, ecnu 3aagymansl yncia 2, 3, 5,10 Ha 1ocke OyaeT BbIKcaH Habop 2, 3,
5,5,7,8, 10.

a) Ha mocke Beimucan vabop — 3, -1, 2, 4, 6, 7, 9Kakue uncna ObutH 3a{yMaHbI?
6) [t HEeKOTOpBIX Pa3IMYHBIX 3a[yMaHHBIX YHCEI B HAOOpe, BHINMCAHHOM HA
nocke, gncio 0 BcTpeyaercss poBHO 6 pas. Kakoe HaMMeHbIIIEe KOJIMYECTBO YUCEI
MOTJIO OBITh 3aIyMaHO?

B) Jlisi HEKOTOPBIX 3ayMaHHBIX YMCET HAa JOCKE BBIMKCAH Habop. Beerma mm mo
3TOMY HabOpy MOYKHO OJHO3HAYHO OMPEICITUTh 33 {yMaHHBIC YHCIIA?

Pewenue.

a) Ecnu 6110 3amymano 4 yrcna wim 6osiee, TO Ha TOCKE JA0JDKHO OBITh 3aIMCcaHo
He MeHee 15 wncen. Ecnu Oputo 3amymaHo 2 Wmcia WM MEHBIIE, TO Ha JOCKE
JIOJDKHO OBITH 3amucaHo He Oonee 3 uncen. 3HayuT, ObLIO0 3aaymMano 3 yucna. Ecnn
Ob1 OBUIO 3a[yMaHO 2 OTPHULATENBHBIX YHCNA, TO HA JOCKE ObUIO OBl BHIITMCAHO HE
MeHee TpEX OTPHULATEIBHBIX YHCEN. 3HAYHT, OTPHULATEIHLHOE YHCIO OJHO, U ATO
YHCII0 — HaWMEHbIIee YHUCiIo B Habope, To ecth — 3. Haubonbimee gncio B HabO-

pe 9 sBIsIeTCS CYMMO# JBYX ITOJIOKHTENBHBIX 33IyMaHHBIX dncell. M3 momoxu-
TENBHBIX BBIMACAHHBIX YUCEN TOJNBKO 2 W 7 maloT B cymme 9. 3HauuT, ObUH
3ayMaHbl gucna — 3, 2u 7.

6) PaccMOTpUM pa3inyHble 33JyMaHHbIe YMCIa, CPEM KOTOPHIX HET HyJs. [lycTh
IUISL THX YMcel B Habope Ha JIOCKe OKa3aioch poBHO K Hyseit. Ecin noGaButh
K 33JyMaHHbIM YHCJIaM HYJIb, TO Ha JOCKe Okaxercs poBHO 2K +1 Hyneii: K
HyJIeil, MOJTy4aroluxcsi Kak CyMMBI HEHYJIEBBIX 3aIyMaHHBIX uuceld, K Hyrnei,
HOJIyYAIOLINXCSl KaK CyMMBI HEHYJICBBIX 33yMaHHbIX YHCEN U 3aJyMaHHOTO HYJIS,
U 33lyMaHHBII HyIb. TakuM 00pa3oM, eClIi CpeH 3aJyMaHHbBIX YHCET €CTh HYIb,
TO B HaOOpe Ha TOCKE OKAKETCS HEUETHOE KOJIMIECTBO HYIIEH.

ITockonbKy Ha JOCKE BBINMMCAHO POBHO 6 Hyiel, cpeau 3aTyMaHHBIX YHCEN HET
Hyis. IlycTh 3amymMaHO IATh WM MEHbIIE (HEHyJIeBbIX) uuced. Cpean HUX eCcTh
HOJIOKUTENIbHBIE M OTpULaTeNbHble. Hynb moirydaercs TOraa, Koraa cymma
HEKOTOPOrO KOJMYECTBA IIOJOXKMTENBHBIX 4YHCEJI paBHA II0 MOIYJIO CyMME
HEKOTOPOT0 KOJIMYECTBA OTPHLATENbHBIX yrcel. [logymMaeM, CKOIBKO MOXET OBITh
OJIMHAKOBBIX CpPEIM BCEBO3MOXHBIX CYMM 3aJyMaHHBIX YHCEN OJHOTO 3HaKa.
OnHO 3axyMaHHOE YHCIO HAET ONHY CyMMY, JIBa Pa3iIHYHBIX 3aTyMaHHBIX YHCIA
OJTHOTO 3HAKa JAIOT TP PAa3IMYHBIC CyMMBI; TPU Pa3IMYHbIX 33ayMaHHbBIX YHCIA
OZIHOTO 3HAKa JAIOT CeMb CYMM, CPEAM KOTOpBIX He Oosiee OByX (3amyMaHHOE
YKCII0, Hauboublliee MO MOAYJIIO, U CyMMa ABYX JAPYIMX 3aJyMaHHBIX YHCEN)
COBIAJAOT; YETHIPE PA3IMYHBIX 3ayMaHHBIX YHCIa OJHOTO 3HaKa HarT 15 cymm,
Cpeau KOTOPHIX HE MOXET OBITh TPEX OJMHAKOBBIX. 3HAYUT, CPEIH CyMM
HOJIOXKUTENIBHBIX W OTPHUL@TEIbHBIX YHCEN COBMNAJAIOT 110 MOJYJII0 He Oolee
geTelpéx. Takum oOpaszoM, ecim ObIIO 3aAyMaHO He OoJyiee IMSTH Pa3IMYHBIX
HEHYJIEBBIX YHCEJI, TO Ha JIOCKE OKaKETCs He OoJiee YeTHIPEX HyIeH.

© Cratl'pan 2013r. [Ty6uukarus B IHTepHETE MM NEYaTHBIX M3AHUIX 0€3 MHCbMEHHOT0 COTJIacHs
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Ecnu O6butn 3agymansl uncia —5; —2; —1; 1; 2; 3,70 Ha TOCKE OKaXETCsI POBHO

IIeCTh HyJIeH. 3HAYUT, HANMEHBIIIEE KOJTMYECTBO 3ayMaHHBIX Yrce — 6.
B) Her, e Bcerma. Hanmpumep, mnst 3anymansbix gucen —3, 1, 2u —2, —1, 3Ha

JIocke OyIeT BBIMMCAH OJIMH U TOT e Habop —3, -2, -1,0, 1, 2, 3.
Omeem: a) — 3, 2, 7,0) 6; B) HeT.

Conep:kanne KpuTepusi Bamuiel

BepHo mojydeHBl Bce MepedncieHHbie (cM. Kputepuil Ha 1 Oamn) 4
Ppe3yIbTaThI

BepHo mosydeHbl TPH M3 MEepevrciIeHHbIX (cM. KpuTepuid Ha 1 Gamn) 3
pe3ynbTaToB

BepHO moiydYeHbl [Ba M3 MEPEYUCICHHBIX (cM. Kpurepuit Ha 1 Gai)
pe3yJIbTaToB

BepHo mosryueH oAMH U3 CIEIYIONUX Pe3yIbTaTOB:
— OLICHKA KOJIMYECTBA 3aAyMaHHBIX YHCEI B 1I. 4,
— IpHUMEp B II. a; 1
— 000CHOBaHHOE pEelIeHHUE 1. 0,

— 00OCHOBaHHOE PElIeHHE I1. 6

Pemienre He COOTBETCTBYET HU OJHOMY W3 KPUTEPHUEB, MEPEUNCICHHBIX
BBIIIIEC

Maxcumanvrviii 6an 4
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