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Kpurepun ouennBanus 3a1anmii ¢ pa3BéPHYTHIM 0TBETOM

a) Pemute ypaBHeHnue 7tg2x - +1=0.
cosx
0) HaiignTe Bce KOpPHM JTOr0 YypaBHEHMS, INPHHAUICKAIIUEC IPOMEKYTKY
5]
2

Pemenne.

7 1
a) 3amuiieM ypaBHEHHE B BHJIC 5~ ———— — 6 =0. PemmB nocueaHee ypaBHCHHE Kak

COoS X COSx

1 1 6
KBaJIpaTHOE OTHOCHTEIFHO , TIOJIy9UM = 1 wim = ——. 3HauuT, cosx = I,
cosx cosx cosx 7

OTKyJa X = 27n, n € 7Z; Tndo cosx = o YTO HEBO3MOIKHO.

0) OtOepéM Cc TOMOUIBIO EIUHUYHOM OKPY)KHOCTH KOpPHHM YpaBHEHMS, NpPUHAUIEKAIIHNE

Sm
MIPOMEXKYTKY —7; - | x=-2rx.

OrtBet: a) 27tn, n € 7Z; 0) 2.

CoaeprxaHue KpuTepusi Bausl
OOG0CHOBaHHO TOJYYEHBI BEPHBIC OTBETHI B I1. @) U B I1. 0) 2

OO0OCHOBaHHO TOJIyYeH BEPHBII OTBET B M. @), HO 00OCHOBaHUE OTOOpa KOpHEH
B 1. 0) HE MIPUBEJCHO, HJIH 3a]]a4a B 1. @) 0OOCHOBAHHO CBEJICHA K UCCIIETOBAHUIO 1
HNPOCTEHIINX TPUTOHOMETPHUCCKUX YPABHCHHH 0€3 TPEIBSBICHHUS BEPHOTO
OTBCTA, & B 1. 0) MpUBEIEH 00OCHOBAHHBIN 0TOOP KOpHEH

Pemenne He COOTBETCTBYET HH OJJHOMY U3 KPHTEPHUEB, IIEPEUUCICHHBIX BBIIIE 0
Maxcumanvnolii 6an 2

3ameuanue. OT60p KOpHEH MOXKET OBITh OOOCHOBAH MHAUE: C TIOMOIIBIO OLICHOK, Tpaduka,
pemeHusA ﬂBOﬁHBIX HEPABCHCTB U T. II.
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B mpaBunbHOM yeThipéxyronapHoil mnupamune SABCD c ocHoBanuem ABCD
MIPOBENICHO ceueHue 4epe3 cepenuHbl péoep 4B m BCwu BepmunHy S. Haitnure
IUIOIIA/Ib ATOTO CEUeHHs, €ClId OOKOBOEe pedpo MUpaMHIbBl PaBHO S5, a CTOpOHA
OCHOBaHHMS paBHA 4.

Pemenne.
N300pa3umM yka3aHHOE B YCIIOBUU CEUEHHUE — TPEyroibHUK SKM ;

KM = %AC= % 442 =242.
IIpoBeném B Tpeyroabuuke SKM Beicoty SP. Touka P — cepenuna KM.

3unaunt, KP = %KM: \/E

U3 tpeyronpanka SKA Haxoqum

SK = NSA* — AK* = J25—4 = J/21.

W3 tpeyronsauka SPK Haxoaum

SP=+SK>—KP* =21-2 =/19.

Torma

SSKM:%KM~SP:%-2J§~\/E:«/§.

OtBer: V38.

Conep:xkaHue KpUTEpUs banabl
O00CHOBAHO MOJIYYEeH BEPHBIH OTBET 2

Pemrenue COACPIKUT 000CHOBAHHBIN nepexona K l'IJ'IaHHMCTpH‘IeCKOfI 3agadyc, HO 1
TIOJTY4YCH HeBepHLIﬁ OTBET WJIH PCIICHUEC HE 3aKOHYCHO

PernieHue He COOTBETCTBYET HU OJIHOMY M3 KPUTEPHEB, MEPEUHCICHHBIX BbIIIE 0
Maxcumanvrviil 6ann 2
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246-27<7,

Pemmre cucteMy 9 242 _ gy
x—4
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SX.

Pemenne.
Pemmim mepBoe HepaBeHcTBO. Crenaem 3amMeHy 2% = y. Iockonbky y >0, Ha HEr0o MOXKHO
YMHOKHUTH 00€ 4yacTu HepaBeHcTBa. [lomydanm

y+§s7; Y- 7y+6<0; (y—1)(y-6)<0.
Y
3uaunt, 1 <y <6, otkyna 0 < x < log,6.

Pernm BTopoe HepaBeHCTBO:
2x% - 6x < x2—4x_ x(x—2)
x—4 ~ x-4  x-4
Yuuteiast, uto 2 < log,6 < 3, Haxomum pentenue cuctembl: x = 0 mimm 2 < x < log,6.

OrtBert: {0}; [2; 10g26].

<0, otkyma x<0; 2<x<4.

Conep:xaHue KPUTEpUs banabl
OOG0CHOBaHHO IOJYYEeH BEPHBIN OTBET 3
O00CHOBAHHO TIOJIYYEHBI BEpPHBIE OTBETHI B 000MX HEPAaBEHCTBAX 2

OO00CHOBaHHO NOJTYy4YCH BepHHﬁ OTBET B OJHOM HCPABCHCTBC CHUCTCMBI 1
HCPABCHCTB

Perenne He COOTBETCTBYET HH OJHOMY U3 KPHTEPHEB, IIEPEUNCICHHBIX BBIIIE 0
Maxkcumanvhoi 6an 3

Jan npsmoyronsauk KLMN co cropoHamu KN=13, MN=6. IIpsmas, npoxoasiias
yepes BepUIMHY M, KacaeTcs OKPYKHOCTH € LIEHTpoM K pajuyca 3 1 mepecekaeTcst
¢ npsmoii KN B Touke Q. Haiinure OK.

Pemenne.
[ycte TOuka Q nexut mexay K u N (puc. 1), P— Todka kacanus npsmoir MQ ¢ NaHHOH
OKpYKHOCTBIO. O003HauuM KQ = Xx.

L M

A r

P

Puc. 1
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U3 npsmoyronbsHoro Tpeyronsauka QPK no Teopeme [ludaropa Haxonum

PO =\ OK*~PK> =Jx*-9.
[psmoyroneHbie TpeyronpHukn OPK 1 ONM mofno0HBI 1O  JABYM yriam, MOJTOMY
PK  MN

PQ—Q—N,OTKyL[a
3 6
Jxr—9 13-x’
2
(13—x) =4(x2—9); 3x2 4 26x-205=0; x=5.
L M
P
° N !
Puc. 2

Ecnu Touka 0 nexuT Ha MpoAoIDKeHUH cTopoHbl NK 3a Touky K (puc. 2), To, paccyxaas

aHAJIOIMYHO, [10JYYUM ypaBHEHUE 3x2 —26x 205 =0, u3 KOTOPOIO X = —.

OtBeT: 5 wm %

CoaepixaHue KpuTepusi Banabl

OOGOCHOBAHO MMOJTyYeH BEPHBINH OTBET 3

PaccmoTpena xoTsi Obl OlHa TeOMETpUYecKash KOH(HUTypauus, Ijis KOTOpOU 2
MOJTy4€HO MPABMIILHOE 3HAYCHNE UCKOMOH BEJINIHHBI

PaccmoTtpena xots Obl ofHA TeoMmeTpuyeckas KOHQHUrypauus, s KOTOPOH

MOJYYEeHO 3HAYCHUE MCKOMOW BEIMYHMHBI, HEMPABUIBHOE M3-32 apU(PMETHIECKOU 1

OIINOKHU

Pemmenne He COOTBETCTBYET HU OHOMY M3 KPUTEPHUEB, MIEPEUNCIICHHBIX BBIIIE 0
Maxkcumanvrvii 6ann 3
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Kpurepun ouennBanus 3a1anmii ¢ pa3BéPHYTHIM 0TBETOM

a) Pemute ypaBHeHnue 4tg2x + +3=0.
cosx

0) Haiinute Bce KOpHM 3TOr0 YpaBHEHMs, MpPUHAUIEKALINE [POMEXYTKY

[5—7[; 47r}
2

Peienne.
4 3
a) 3amuiieM ypaBHEHHE B BHJIC 5~ +———1=0. PemmB nocieaHee ypaBHCHHE Kak
CcOS“x  COSx
1 1
KBaJIpaTHOE OTHOCHUTEIILHO , TIOIY9UM = —1unu = —. 3Hauur, cosx = —1,
cosx Ccosx cosx 4

OTKyHa x = 7+ 27n, n € Z;mbo cosx = 4, 4T0 HEBO3MOXKHO.
0) OtOepéM C TIOMOUIBIO ESIUHUYHOM OKPY)KHOCTH KOPHH YpaBHEHHsS, NpPUHAUICKAIIHE

MIPOMEXKYTKY [57”, 47:} x =3m.

St
2

vl AN
AN

OtBer: a) an+m,n € Z; 0) 3x.

ConepixaHne KpuTepus Banas
OO60CHOBaHHO I10JIy4Y€Hbl BEPHBIE OTBETHI B I1. @) U B 1. 0) 2

OOOCHOBaHHO TOJIyYeH BEPHBII OTBET B II. @), HO 00OCHOBaHUE OTOOpa KOpHEU
B II. 6) HE TIPUBEJCHO WM 337a9a B II. @) 0OOCHOBAHHO CBEJCHA K NCCIIECOBAHUIO |
MPOCTEHINNX TPUTOHOMETPUYECKUX YPaBHEHHH 0e€3 TpeIbsBICHHS BEPHOIO
OTBETA, a B I1. 0) MPUBEAEH 000CHOBAHHBIN OTOOP KOPHEH

Perenne He COOTBETCTBYET HH OJHOMY U3 KPHTEPHEB, IIEPEUNCICHHBIX BBIIIE 0
Maxcumanvhoi 6an 2

3ameuanue. OT00p KOpHEH MOXKET OBITH OOOCHOBAH WHAUE: C MIOMOIIBIO OLIEHOK, rpaduka,
peLICHMsI TBOMHBIX HEPABEHCTB H T. II.
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B mpaBunbHON 4eThlpéxyronbHoil nupamune SABCD ¢ ocnoBanueM ABCD
MIPOBEZICHO ceuyeHne depe3 cepennubl pédep AB m BC u Bepmmny S. Haifnure
IJIOIIAIb ITOTO CEYEHHs, €CIM Bee pEOpa NMUpaMuUJIbl paBHHI 8.

Pemenne.
N300pa3um yka3aHHOE B YCIIOBHU CEYEHHUE — TPEYroinbHUK SKM

KM = %AC: %-8\/5 =442.
IIposeném B Tpeyronpauke SKM BoicoTy SP. Touka P — cepenuna KM.

3nauut, KP = %KM =242.

W3 tpeyronsauka SK4 Haxoqum

SK = NSA*— AK?* = J64—16 = /48.

U3 tpeyronpanka SPK Haxomum

SP=+SK?>-KP? = J48—8 = 210.

Tornma
Sexas= %KM-SP: % 442 - 2410 = 84/5.
Otger: 8/5.
Conep:kaHne KpuTepus Bamsl
O00CHOBaHO MOJIYYEeH BEPHBIH OTBET 2

Pemenue COACPIKUT 000CHOBAHHBIN nepexon K HJIaHI/IMeTpH‘IeCKOﬁ 3aga4yc, HO 1
TNOJIYYCH HeBepHLIfI OTBCT WJIN PCIICHUC HC 3aKOHYCHO

PernieHne He COOTBETCTBYET HU OJHOMY M3 KPHTEPHEB, IEPEUNCICHHBIX BBIIIC 0
Maxcumanvrolii 6ann 2
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3¥410-3%< 11,

Pemmre cucteMy 9 242 _ 5y

x=3
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SX.

Pemenne.
Pemim mepBoe HepaBeHcTBO. CrenaeM 3aMeHY 3= y. Iockonbky y >0, Ha HETO MOXXHO
YMHOKHUTH 00€ 4acTu HepaBeHcTBa. [lomydanm

y+££ 11; y2-11y+10<0; (y—1)(y—10)<0.
y
3uaunt, 1 <y < 10, otkyna 0 < x < log,10.

Pemim BTOpOe HepaBeHCTBO:

2 2 .
2 SxSx 3x; X 2)SO, oTkynax <0; 2<x<3.
x-3 x=3 x-=3
YuutsiBas, 4t0 2 < l0g,;10 < 3, Haxomum pemenne cucremsl: x = 0 mim 2 < x < log,10.

Ortert: {0}; [2; 10g310].

Conep:xaHue KPUTEpPUs banabl
OO60CHOBaHHO IOJIY4YEeH BEPHBIH OTBET 3
OO0OCHOBAHHO TOJIY4YEHbI BEPHBIE OTBETHI B 000MX HEPABEHCTBAX 2

OO00CHOBaHHO NOJTYy4YCH BepHHﬁ OTBET B OJHOM HCEPABCHCTBEC CUCTCMBI 1
HCPABCHCTB

Pemrenue ne COOTBETCTBYCT HU OJHOMY U3 KPUTCPUECB, ICPCUNCIICHHBIX BbIIIC

Maxcumanvhviil 6ann 3

Han npsimoyronsHuk KLMN co croponamu KN=11, MN=8. [Ipsmas, npoxoasias
yepe3 BeplInHy M, KacaeTcsi OKPYKHOCTH C LIeHTpoM K pajuyca 4 u nepecexaercs
¢ npsmoit KN B Touke Q. Haiinure OK.

Pemenne.
[ycte Touka Q nexur mexny K u N (puc.l), P— Touka xacanusi npsmoid MQ ¢ NaHHOM
OKpYKHOCTBIO. O003HauUM KQ = Xx.

N/

Puc.1
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W3 npsimoyronbHoro Tpeyroibauka QPK no teopeme [Tudaropa naxomum

PO =\ OK>-PK* = x>~ 16.

[Ipsmoyronbabie Tpeyronbauku OPK u ONM 1oq00HbI, TIOATOMY % = M, OTKyJa

ON
4 8
xlo16 1=x
(11—x)2:4(x2—16); 332 +22x—185=0; x=S5.

L M

Puc.2

Ecnmu touka Q nexutr Ha mponoibkeHuH ctopoHbl NK 3a Touky K (puc.2), To, paccyxaas

AQHAJIOTUYHO, ITOJIyYUM ypaBHEHHE 3x2—22x— 185 = 0, u3 KOoTOpOTO X = 3—7

OtBeT: 5 wm 3—7

Cojaepixanue KpuTepusi Banabl

O6G0CHOBAHO 10JIy4eH BEPHBIN OTBET 3

PaccmoTpena xoTsi Obl OJlHA TeOMETpUYecKash KOH(PHUTYpauus, Jisi KOTOpOU 2
MTOJTyYEHO MPABMIILHOE 3HAYCHNE UCKOMOH BEJIIMIHHBI

PaccmoTtpena xots Obl OfHA TeoMmeTpuyeckas KOHQHUrypamus, i KOTOPOH

MOJTyYCHO 3HAYCHNE MCKOMOUN BEIMYMHBI, HEIPABUIBHOE U3-32 apUPMETHICCKOMN 1

OoLIHOKH

PemieHne He COOTBETCTBYET HU OJIHOMY M3 KPHTEPHEB, IEPCUNCICHHBIX BBIIIC 0
Maxcumanvroi 6an 3
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OTBeThI K 3aJJaHUAM C KPATKHM OTBETOM

Bupeopaszbop Ha caiite www.statgrad.cde.ru

Ne zamanus OtBer Ne zamanus OtBer
B1. 180 BS8. 8
B2 35,9 BO. 12
B3. 10 B10 0,4
B4. 21 B11. 5
B5. -11 B12. 7000
B6 36 B13 25
B7 6 B14. 16

OTBeTHI K 32JaHUSIM C KPATKHM OTBETOM
Bapuaur 4

Ne zamanus OtBer Ne zamanus OtBer
B1. 32,4 B8 12
B2 31,1 B9 4
B3 28 B10 0,8
B4. 34 Bl1 8
B5 -3 B12 25
B6. 48 B13 100
B7 8 Bl14 8
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