Kpurepuu oueHnBaHus 3aJaHU ¢ pa3BepPHYTHIM OTBETOM

Bapuant MA11004
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15 a) Pemmre ypasnerne 2SIN2X—C0S° X =0
T
6) HaiiquTe Bce KOPHH 9TOTO YpaBHEHHs, IPUHAICKAIIME OTPE3KY | E T
Pemenne.

a) 2sin2x—cos*x=0, 4sinxcosx—cos®x=0, cosx(4sinx—cosx)=0,

cosx=0 unu 4sinx—cosx =0, |:cosx =0,
x:%wzn, neZ 4tgx —1=0,
1
tgx = =,
J 4

x=arctg%+7zn, nelZ.
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T T
0) Ompesky [_E; 72} NpUHaonedcam KOpPHU YPAGHEHUs] _E; arctg

Omeem: a) %Hm, neZz; arctg%wzn, neZ.

T 1.z
0) ——, arctg—; —.
2 4 2
Conep:xaHue KpuTepus Banaabl
OO0CHOBaHHO NMOJTY4Y€Hbl BEPHbIE OTBETHI B 000UX ITYHKTAX. 2
O060CHOBaHHO MOJTyY€H BEPHBIN OTBET B IYHKTE @ WIH B IYHKTE O 1

nJjin

[Tony4yeHn HEBepHBI OTBET M3-3a BBHIYHCIUTEIBHON OMIMOKU, HO TIPH STOM HMEETCS

BEpHas MOCJIEA0BATEIBbHOCTh BCEX 1IarOB PEIICHUS.

Pemienue He COOTBETCTBYET HU OJTHOMY U3 KPUTEPHUEB, IEPEUNCIICHHBIX BBIIIIE. 0
Maxcumanvrolii bann 2




16 Ha pebpe BB1 xydoa ABCDA;B;C1D; BeiOpana Touka K tak, uto KB = 5 u KB, = 4.

[TocTpotite ceuenune kyoda miockocteio A;jDK u HaiiauTe ero miomanb.
Pemenmne.

SlcHo, uto pebpo kyda paBHO 9. Ilockombky rpann kyba 4DD 4 nu BCC,B, na-
pallIelbHE], IIIOCKOCTh CEUEeHIIs IIEPECEKAET X I10 MapalIelbHEIM OPIMEIM A D 1
KL, rpe L nexutr Ha BC. Tpeyromsrukn 44D n KBL IOJ00HEI, IIO3TOMY
BL=KB=5 u LC=KB,. 3HaulT, TpeyronbHUKu 4B K u DCL paBHBEI, OTKyJa
AK =DL. PaBHOOenpeHHas Tpanemuss 4 KILD — nckomoe cedenne. Haliném eé
mromaas. OCHOBaHIA TPAaNENH PaBHEl A D = 9\5 n Kl.= \,E - KB = 5\,/5 , OOKoO-

Basg cTopoHa LD = AK =~+9* +4” = J97. ITpoBens BeicoThl KK, =L, Tpamenu,
maiinem  AK, =DL = % =22 u KK, ,=LL =+97-8=+89. Torna

IIoMmaas Tpanennu paBHa KK, w = @ . 7\5 =7+/178.
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[] ]
B L C 4, K, L, D
Omeem: 7178 .
Conep:kaHue KpUTepusi Bajuibl
O60CHOBaHHO MOJIyY€H BEPHBIN OTBET. 2
Perierrie cofepkuT OOOCHOBAHHBIA MEPEXo] K IUIAHUMETPHUECKON 3aaade, HO 1
MOJIyYeH HEBEPHBIN OTBET WJIM PEIICHUE HE 3aKOHUCHO
NI
[IPH IPABUJILHOM OTBETE PEIICHHE HEJOCTATOYHO 0OOCHOBAHHO.
PerieHrie He COOTBETCTBYET HH OJTHOMY M3 KPUTEPHEB, MIEPEUHUCIICHHBIX BHIIIIE. 0
Maxcumanvuviti 6ain 2




17 Pemmmte Hepasencto 100 o4 (55 - 9X) -log,_,0,2>1.

Pemrenmne.

Penienne GyaeM HCKAaTh IPH yCIOBHAX:

55-9x >0,
7—x>0,
T—x=1

5
OTKYJa x € (—o0: 6)u[6; ?5] J1d Tak|aX x IOTydaeM:

logo4(55—-9x) logy,(55-9x) logy,(55-9x)
logos(7—x)  2l0gs(7—x)  logy,(7-x)
logg, (55-9x)

HcxonHO® HEPAaBEHCTBO IPHMET BHI: ——— 5~ = 1.

2
PacCMOTPHUM HCXOJHOE HEPABEHCTBO NPH x e(—o0; 6), Toraa (?—x] >1,
2
oTkyna logy, (7 —x)" <0, mo3TomMy

log, ,(55—9x) ilogolz(”f'—x)z; 55-9x>49 —14x+x%; (x+1)(x—6)<0;

-1<x<6,
otkyna xe[-L 6).

55 )
PaccMOTpHM HCXOJHOE HEPABEHCTBO IIPH xe[6; ?] TOTIAa (?—x]“<1,

2
oTkyna logy,(7—x)" >0, mo3ToMy

logy(55-9x) 2 logolz(’f'—x)z; 55-9x <49 —14x +x°: (x+1)(x—6)=0;

x=<-1, x=6,

%)
OTKyJa x €| 6: ? .

OTBeT: [—1; 6): (6; %]

Conep:xaHue KpuTepus Banaabl
OOG0CHOBaHHO MOJTY4Y€H BEPHBIH OTBET. 2
O60cHOBaHHO MOJIy4EH OTBET, OTINYAIOIIUNCS oT BEPHOI'O 1
BKJIFOUEHUEM/UCKIIIOYEHHEM ToYeK x = 2, x = 19/9, x = -5,

nJjin
Honyqu HeBCpHHﬁ OTBET M3-3a BBIUMCIUTEIBHOU OIJ_II/I6KI/I, HO IIpHU 3TOM HMECTCA
BEpHAaA NOCICA0BATCIIBHOCTE BCCX MIAroB pCuICHUA.

Pemenne He COOTBCTCTBYCT HU OJHOMY U3 KPUTCPUCB, ICPCUNCIICHHLIX BLIIIC. 0

Maxcumanvroii 6anin 2
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18 JIBe OKpyXHOCTH mepecekatorcss B Toukax P u Q. Ilpsimas, mpoxoasmas yepe3 TOUuky P,
BTOPOM pa3 mepecekaeT MEepPBYI OKPYKHOCTh B Touke 4, a BTopyto — B Touke D. IIpsmas,
npoxoasmias yepe3 Touky Q mapamiensHo AD, BTopoii pa3 mepecekaeT mepByl0 OKpY>KHOCTh
B TOUKe B, a BTOpyto — B Touke C.

a) lokaxwure, uyto yeTsipexyroabHuk ABCD — mapannenorpamm.
0) Haiimute otHomenune CP : PB, ecnu paanyc MepBoi OKPYKHOCTH BTpOe OOJIbIIe paguyca
BTOPOH.

Pemenue.

a) O6osnaunMm /BAD = /PAB=o. Tlockonsky ABOP u CDPQ — BIHCaHHBIE
YETHIPEXYT ONBHHKH,
/BOP=180°-a, LCOP=180°-ZBOP=180°—(180°—0) =0,

ZADC = /ZPDC=180"— ZPQC =180°—o.
3maunt, /BAD +/ADC|=180°, u mostomy AB|CD. TIpOTHBOMOIOKHEIE
CTOPOHBL YETHIPEXYTOIbHEKA ABCD TIONIapHO MapallelbHbL, CIEN0BATEIBHO, 3TO
[TapAILIETOTPAMM.
0) IlycTs R — pagumyc BTOpoil (MeHBIIEH) OKpyxHOCTH. Torga pamuyc Goibmrei
OKPYKHOCTH paseH 3R. o Teopeme CHHYCOB

BP=2-3Rsin ZBOP = 6Rsin(180° — o) = 6Rsina,

PC=2Rsin ZCQP =2Rsino.

ClexoBaTelIbHo,

CP 2Rsino 1

1
Omeent: -
2

CoaepskaHue KpuTepus

Banabl

HmeeTcst BepHOE J0KA3aTENbCTBO YTBEPIKACHUS IMYHKTa @ M OOOCHOBAHHO ITOJY4Y€H BEPHBIN
OTBET B YHKTE 0.

3

OO0CHOBaHHO MOJTYYEH BEPHBIN OTBET B IIYHKTE 0,

Wi

HMMEETCSl BEpHOE JI0KAa3aTeNbCTBO YTBEPKACHUS MYyHKTAa ¢ U NPH OOOCHOBAHHOM DEIICHUH
MYHKTA 6 MOJIyYeH HEBEPHBIA OTBET M3-3a BHIYMCIUTEIHHON OIMOKH.

2

Hmeetcs BepHOE TOKA3aTENBCTBO YTBEPKICHHUS ITyHKTA d,

WNJIN

mpu 00OCHOBAaHHOM PEIICHUW IyHKTa 6 TOJYYEeH HEBEPHBIM OTBET M3-32 BBIYUCIIUTEIBHOMN
OIITNOKH,

WNJIN

000CHOBaHHO TOJTyYEH BEPHBIM OTBET B ITyHKTE 6 C MCIIOJIb30BAHUEM YTBEPKICHHS ITyHKTA
a, IPY ATOM MYHKT @ HE BBITIOJIHEH.

Pemenne He COOTBCTCTBYCT HU OTHOMY U3 KPUTCPUECB, NICPCUNCIICHHBIX BBIIIC.

Maxcumanonviui 6ann




B utone mianupyercs B3ATh KpenuT B 0aHKe Ha cymMMy 5 MiIH pyoOsieit Ha 10 net. YcinoBus ero

19
BO3BpaTa TaKOBBI:
- KQXbIH SIHBaphb JTOJT Bo3pacTaeT Ha 20% 10 CpaBHEHUIO ¢ KOHIIOM MPEABIAYILEro roja;
-C (beBpaJ'IH I10 MFOHb KaXKJ0T1'0 Iroga HeO6XOI[I/IMO BBITVIATHUTH YaCTh H0JIra,
- B MI0JI€ Ka)XJI0T0 T'oJa JIOJIT JAOJDKEH OBITh Ha OJIHY M Ty K€ BEJIMUYMHY MEHbBIIE J0Jra Ha
HIOJIb TIPEABIIYIIErO roja.
Ckonbko MITH pyOIieid cocTaBuiia 00IIasi cyMMa BBIIIIAT MTOCIIE MOTAICHUs KpeauTa?
Pemenue.
[To ycnmoBuro nmonr mepen 0aHkoM (B MJIH pyOJsiei) MO COCTOSIHHIO Ha HIOJb
JOJKEH YMEHBIIATHCA 10 HYJII PaBHOMEPHO:
5,45, 4, ..., 1, 0,5, 0.
[Io ycnoBurw Kaxnapld sAHBapp Joiar Bo3pactaeT Ha 20%. 3Hauwr,
MOCJIEIOBATEIBHOCTD Pa3MepOB J0JTa (B MITH py0OJieil) B sHBape TakoBa:
6, 54, ..., 1,2, 0,6.
Takum 00pa3oM, MEPBBIA MIATEK JOJDKEH YMEHBIINUTD AOJT ¢ 6 MIIH pyoJiei 10
4,5 MJIH pyOJied, TO eCTh OH COCTaBUT 1,5 MIIH pyOJieil, u Tak jajee.
CrnenoBaTenbHO, BBIIUIATHI (B MIIH pyOJiei) T0MKHBI ObITh CIEAYIOIIUMU:
1,5, 1.4, ..., 0,7, 0,6.
10-21 .
Bceero cnenyer Boimtatuts 1,9+14+...40,7+0,6 = — - 10,5 (mum pyOGneit).
Otser: 10,5.
Coaep:xxaHnue KpuTepust banabl
O60CHOBaHHO NOJTyY€H BEPHBII OTBET. 3
BepHo MNOCTPOCHA MaTeMaTUYCCKasA MOJCIIb, PCIICHHUEC CBCACHO K HCCICIAOBAHUIO 2
3TOW MOJIEJH, MOJIy4€H HEBEPHBIN OTBET U3-3a BHIYMCIUTENILHOMN OIINOKH
nJIn
I0JIy4€H BEPHBIN OTBET, HO PEIlIEHUE HETOCTATOYHO 0OOCHOBAHHO.
BepHo MMOCTPOCHA MaTeMaTH4deCKad MOJCIb U PCHICHUC CBCACHO K HCCJICIOBAHUIO 1
ATOW MOJIEJIH, IIPH 3TOM PEIICHNE MOXKET ObITh HE 3aBEPIUICHO.
Pemenue He COOTBCTCTBYCT HU OJHOMY M3 KPUTCPUCB, ICPCUNCIICHHBIX BBIIIC. 0
Maxkcumanvuwiii 6ain 3




20 HaiinuTe Bce 3HaueHus napameTpa a, NpU KaKIOM H3 KOTOPBIX ypaBHEHHE

x* —|x—a+6|=|x+a—6—(a—6)° IMEET eNMHCTBEHHBIII KOPEHb.

Pemenue.

3anmmeM ypaBHEHHE B BHIE
x° +(a—6)2 :|x+a—6|+|x—a+6‘.
Ecmn x, sABIICICA KOPHEM HCXOIHOIC YPaBHCHHA, TO H —X, ABILICTCI €TI0
KOpPHEM. 3HAYHT, HCXOIHOE YpaBHEHHE HMeeT HEUETHOE YHCII0 KOPHEH, TOIBKO
€CIH X, = —X,. TO eCTb x, =0.IIoacTaBuM 3HaueHHE x =0 B ypaBHCHHE:
(a—6)"=2la—6|; |a—6|-(ja—6¢-2)=0,
OTKY/a G0 |a—6/=0; a=6, 160 |[a—6|=2; a=4 nm a=8.
[Ipp a=6 ypaBHeHHWe NPHHHMAET BHI X = 2‘x|. KopusaMu 3TOoro ypaBHEHHA
ABIIAIOTCS uHceIa —2, 0 M 2, TO eCTh YPAaBHEHHE HMeeT POBHO TPH KOPHA.
Ilpy =4 HIpH g =8 ypaBHEHHE IPHHHMAET BHI x° +4 =|x —2|+|x +2|.
IIpH x < —2 3T0 ypaBHEHHE CBOOHICA K YPaBHEHHIO x° + 2x+4 =0, KOTOPOE HE
HMeeT KOpHeH.
[Ipu —2<x<2 moxydaeM ypaBHeHHe x’ =0, KOTOPOE HMeeT eIHHCTBEHHEIH
KOPEHB.
IIpH x > 2 I0IyuaeM ypaBHeHHe x~ —2x+ 4 =0, KOTOPOe He HMeeT KOpHeii.
TakuMm o0pazoM, OpH a=4 H OpH a=8 HCXOJHOE VYpPAaBHEHHE HMeEET

€IHHCTBEHHBI KOPEHb.
Omeent: a=4n1a=_8.

Copep:xaHue KpuTepus Banabl
O60CHOBaHHO MOJIyY€H NPAaBUIIbHBIA OTBET. 4
OO00CHOBaHHO MMOJy4eHbl 00a 3HA4YEHHUs d, HO B OTBET BKIIOYEHO He OoJiee OJIHOTO 3
MTOCTOPOHHETO 3HAYCHHUSI d.
O60CHOBaHHO MOYYEHO OJHO U3 3HAYCHHH 4. 2
[Tonmy4yeH onuH U3 CIeyIOIUX PE3yIbTaTOB: 1

- 3a/laya CBEJIeHAa K HCCIIEJOBAaHUIO KBAaJPATHBIX YpPAaBHEHUH, MOJIYYEHHBIX IOCIIE
PacKpBITUS MOYJIEH;
- €CTb YTBEPXKJICHUE O CHMMETPUH KOPHEN HCXOTHOTO YPABHEHHS.

o

Pemienne He COOTBCTCTBYCT HU OJHOMY M3 KPUTCPUCB, ICPCUNCIICHHBIX BBIIIC.

Maxcumanvuoii 6auin 4




21

3ayMaHO HECKONBKO (HE 00s3aTENbHO PA3UYHBIX) HATYPaIbHBIX YUCEN. DTH YHCIa U UX
BCE BO3MOYKHBIE CYMMBI (TI0 2, 110 3 U T.J.) BHIIUCHIBAIOT Ha JOCKY B MOpsIIKE HEYOBIBaHMUS.
Ecnmn kakoe-To 4ucio n, BRIMMCAHHOE Ha JOCKY, MOBTOPSETCA HECKOJIBKO pa3, TO Ha JIOCKE
OCTaBJISIETCSl OJIHO TAaKO€ YMCIO 71, a OCTajJbHbIE UMCIa, paBHbIE 11, cTUparoTcs. Hanmpumep,
ecnu 3aaymansl uncia 1, 3, 3, 4, To Ha nocke Oyxaer 3amucan Ha6op 1, 3,4,5,6,7, 8, 10, 11.
a) [lpuBeaure nmpumep 3aAyMaHHBIX 4YMCeN, Ui KOTOPHIX Ha JOcKe OyneTr 3amucaH Habop
2,4,6, 8, 10.

0) Cy1miecTByeT Jid IpUMEp TaKUX 3ayMaHHBIX YHCEN, ISl KOTOPBIX Ha JOCKe Oy/IeT 3anucaH
Hatop 1, 3,4, 5,6,8,10, 11, 12, 13, 15, 17, 18, 19, 20, 22?

B) IlpuBenuTte Bce mpumepbl 3aJyMaHHBIX YHUCEI, JJsi KOTOPBIX HA JOCKE OyneT 3amucaH
Hatop 7, 8, 10, 15, 16, 17, 18, 23, 24, 25, 26, 31, 33, 34, 41.

Pemenmne.

a) BagymaHHEIe uncia 2, 2, 2, 2, 2 paioT TpeOyeMplil Habop, 3amiCcaHHbII Ha
JOCKE.

0) IToCcKONBKY 3aayMaHHbBIE UNCIIAa HaTypallbHBIE, TO HAaHMEHBIIEE YICIO B
HAaOOpe — A3TO HaNMEHBINEE U3 3aJyMaHHBIX dYIICE], a HAHOOIBIIEE YHICIO B
Habope — 5TO CcyMMa BceX 3aJyMaHHBIX unced. Cpeln uncen 3amlcaHHOIOo
Habopa IOIKHA OBITH CyMMa BCEX 4ICEI, KpPOME HAHMEHBIIETO, TO €CTh
22—-1=21. Ho storo udmcia HeT B HaOOpe, MO3TOMY HE CYINECTBYET IIpHMEpPa
TaKUX 3aJyMaHHBIX YHCEl, /Ul KOTOPOI'O Ha JOocKe Oyjer BblCaH Habop 13
YCIOBHAL.

B) Unicimo 7 — HanMeHbIIEE YUCIO B HaOOpe — SBISIETCS HAUMEHBIHM I3
3ayMaHHBIX dYHCeN, a HanOoIbIlee UHCIO B Hadope — 3TO cyMMa Bcex
3alyMaHHbIX 4ncel. [losToMy KOMMYECTBO 3aZyMaHHBIX YIICENl HE IMPEBOCXOIUT

. 41
11011 YacT R TO ecTh 5. Kpome Toro, uncna 8 u 10 MeHbIIle, 9eM cCyMMa IBYX

qucen 7, TO3TOMY OHH TakKKe SBISIOTCS 3ayMaHHBIMH. 3HA4YHT, CyMMa
OCTAaBIINXCS 3ayMaHHBIX uncel paBHa 41—-7—-8—-10=16. Takum 00pazoM, Tak
KaK HalMEHBITIEE 3aJyMaHHOE YHCIIO PABHO 7, OCTABIIHECS 3alyMaHHbIE UHCIA —
oto 8 1 8 min 16. /g 3agymMaHHbIX uncen 7, 8, 8, 8, 10 u 7, 8, 10, 16 Ha gocke
OyaeT 3amicad HaOop, JaHHEII B YCIOBHIL.

OtBeT: @) 2,2,2,2,2;0)HeT; B) 7,8, 8,8, 10 mmu 7, 8, 10, 16.

Conep:xaHue KpuTepusi Bajabl

BepHo nonydeHsl Bce nepevuciieHHble (CM. KpuTepuil Ha 1 6ajun) pe3ynbTaThl. 4

BepHo nonydeHsl Tpu U3 NepeunciIeHHbIX (CM. KpuTepuil Ha 1 6ajt) pe3yabTaToB.

BepHo nonydens! 1Ba U3 nepeynciIeHHbIX (CM. KpuTepuii Ha 1 6amn) pe3ynbTaToB.

BepHo monydeH ouH U3 CIEIYIOMIHUX Pe3yIbTaToOB:

- IpUMep B II. a;

- 000CHOBaHHOE PEIICHHE B II. 0;

- 000CHOBaHHAS OIEHKA KOJIMYECTBA 33 JyMaHHBIX YHCE B II. 6,
- 00a Habopa 3ayMaHHBIX YHCeN B 1I. 6.

=N W

Pemenne He COOTBCTCTBYCT HU OTHOMY M3 KPUTCPUCB, TICPCUNCIICHHBIX BBIIIC.

o

Maxcumanvnviii 6aun 4




HOMEP 3AJIAHUA MA11001
1 11336,85
2 4
3 202500
4 102
S 0,33
6 4
[ 8
8 2
9 200

10 49
11 400
12 /
13 6
14 -2




