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LenTpann3oBanHoe TeCTUPOBaHNe N0 MaTeMaTHke, 2021

[Ipy BBHIONHEHUH 3alaHUH C KPAaTKUM OTBETOM BIHMINHUTE B IIOJIE U OTBETA LU(pY, KOTOpas COOTBETCTBYET HOMEPY NPABWIBHOTO OTBETA,
WK YUCIIO, CIIOBO, HOCJIEN0BATENbHOCTh OyKB (ci10B) WK nudp. OTBeT cienyer 3amuchiBaTh 0e3 MpoOeIoB U KaKuX-JMO0O IOMOTHUTEIbHBIX
CUMBOJIOB. [IpOOHYIO YacTh OTACISANTE OT LEJION NCCATUIHON 3anaToi. ENUHUIBI H3MEepeHuit micaTh He HY)KHO.

Ecnu BapuaHT 3a7aH yduTeneM, Bbl MOKETE BIIUCATh WIIM 3arPy3UTb B CUCTEMY OTBETHI K 3a[aHUSM C Pa3BEPHYTHIM OTBETOM. YUHUTEIb
YBUAUT pE3ynbTaThl BHINOJHEHHS 3aJaHUIl ¢ KPaTKUM OTBETOM M CMOJKET OLCHHThH 3arpy’KEHHbIC OTBETHI K 3aJlaHUSIM C Pa3BEPHYTBHIM
oTBeTOM. BrIcTaBIIeHHBIE yunTeneM 0alibl 0TOOPa3ATCs B Balllel CTAaTUCTUKE.

1. Tpeyromsauk ABC — paBHOOGenpeHHEIH ¢ ocHoBaHUEM BC. Vcnonb3ys NaHHBIE pHCYHKA, HAiAUTE rpa-
nycHyto Mepy yria BCA tpeyronsHuka ABC.
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2. Cpemu apobeit —; —; —; —; — YKaXHUTe Ty, KOTopasi paBHa qpobu 3 —.
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3. Jlansl mapsl 3Ha4eHHUH nepeMeHHbIX x U y: (5; 3); (10; —2); (—9; 1); (2; 6); (8; 0). Ykaxute mapy, koropast HE sBnsercs pemennem
ypaBHeHust x +y = 8.

1)(5;3) 2) (10; -2) 3)(=9; 1) 4)(2;6) 5) (8; 0)

4. Cpenu uucen 0; —6; —3; —11; 11 ykaxxure T0, KOTOpOE HE MEHbIIE —9 U He Oonblie —4.
)0 2) -6 3)-3 4)—-11 5) 11
5. Touka C nmenut OoTpe3oK AB B oTHOmEeHNH 7 : 2, cunras oT Touku B. Ecim mummHa otpeska AB paBHa 27, To nnmHa orpe3ka AC paBHa:

3
6 2)21 3)7% H 195 59

6. B marasun noctynuio 29 kopobok ¢ Maciom o 80 mayek mMacna B kaxaoi. Kakoe HanOosblliee KOIMIECTBO MaYeK Macia HeoOXoau-

MO TIPO/IaBaTh €XKEAHEBHO, YTOOBI MAcJIO OBLJIO pacipoJaHo He MeHee YeM 3a 60 THei?

D4l 2)38  3)39  4)37  5)42

7. Ha pucynke uso0paxeH rpaduk pynkuuu y = f(x), KoTopas onpejeneHa Ha npomexytke [—5; 5]. Haiinute konnuecTBo 1embIX 3Ha-
YeHuil x, IPY KOTOPBIX BBINOJHSAETCS HepaBeHeTBo f(x) 2> 1. (UepHBIMH TOUKAMH OTMEYEHBI y3IIbl CETKH, Yepe3 KOTOPble MPOXOAUT rpaduk,

Gynkuun y = f(x).
B,
/\ /
(0]

)7 2)8 3)4 4)5 5)6

\
y=/f(x

=Y

pewy.6en

1 4
8. Pesynsrar ynpowerus Boipaxerus |a — 7| — |a| mpu = < a < g MMeeT BiLI:

7
)—2a-7 2)7-2a 3)2a+7 4T 57
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2
9. 3nauenue Beipaxenus log, 32 +2log, 5 +log, %5 paBHO:
1) 3log,5 2)4 3)3 4) 3 —log,5 5)8

10. B nepBsIit IeHb BeslocHIIEUCT mpoexai 45 KM, a BO BTOpoi eHb — Ha 12% Oorblie, yeM B nepBblif. CKOJIBKO KHJIOMETPOB IMPO-
eXaJl BeJIOCUIIEINCT 3a J(Ba JAHs?

1)622  2)1062  3)504  4)102  5)954

11. Haiinure npon3BencHUe KOOPIMHAT TOUKH MepeceyeHus npsiMpix 2x+y = 15uy— 12 =0.
1)24 2) 15 3)12 4) 18 5) 16
12. VYkaxuTe HOMepa QYHKIUH, KOTOPBIE SBJISIOTCS YSTHBIMH.

x°-3

6 .
Dy =3-2x—x% 2)y:;; 3) y = 0,25x%; 4) y = —sin4x; Sy=11+ .
D1,2  2)2,5  3)3.5 43,4 51,4

13. Ilnomans mpsMOYTOIBHOTO TPEYTOJIBHIKA paBHA 7, a paJiyC OIIMCAHHOW OKOJIO HETO OKPY)KHOCTH paBeH R. YKaxute HoMep GpopMy-
JIbl, KOTOPOH MOJKET BBIPaXKaThCsl CyMMa KaTeToB a U b.

R244 R?2+7
Datb=2VR+49 2 atb= ;9 3 atb=2VR+7 4)a+h:T+ 5)a+b=R+7

14. OcHoBanueM npsMoil TpeyronbHoii npusmbl ABCA ;B C; sBnsercs Tpeyronshuk ABC, B kotopom ZA =20°, ZC = 40°, panuyc

OIUCAHHOM OKOJIO HEr0 OKPY>KHOCTH PaBEH 3v/2. Haiinure ummay anaronanu rpaun A4, C;C, ecnu miomas 3TOH rpaHy paBHa 18V/3.

D12v2  2)3V6  3)3WT 4 6v2 5 6V7

15. Hcnonb3ys cxemMaTHyHOE H300pakeHHe napadoibl y = 2x% +bx + ¢, Haiiure cymmy b + c.

D14 2)16 312 456 528

16. Yxkaxxute HOMepa ypaBHEHHI, KOTOPBIC SBIISIOTCS PABHOCUIIBHBIMHU:

1. Vx+12=2;

2. ¥ +64=0;
x27x710+x7x27471.
3 4 3

4. |x|-8=0;

5. (x—8)(x+8)=0.
1,2 22,4  3)3,5 44,5 51,3

17. Touku A ¥ B pacnojioXKeHbl B y3j1ax CETKH (CM. PHC.) M SBISIOTCS COCEAHUMHU BEpIUIMHAMM KBaJpaTa
ABCD. Hatinure mmomane kBaapara ABCD. A YA

=wY

6 2)25  3)15 413 5)65
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18. #SABCD — mnpaBuiibHas 4eTHIPEXyrojibHas MUpaMKia, Bce pedpa koTopoil paBHbl 54. Touka M — cepeauna pedbpa SC. Touka
N e SD, DN : NS = 1 :3 (cm. puc.). Haiimure mivHy oTpeska, 10 KOTOPOMY INIOCKOCTD, MPOXOIAIIas yepe3 Touku M u N mapajienbHo
pebpy SB, nepecekaer ocHoBanue ABCD nmupamMubl.

D
63 2)18V13  3)14/17  4)9V37  5) 18V10

19. Ha auarpamme mokazaHo KOJHUYECTBO MMOCEUICHHH caiiTa Ha MPOTSDKEHUH HENlelU (CO BTOPHHKA 0 BOCKPECEHbE). YCTAaHOBHUTE COOT-
BETCTBUE MeX 1y Borpocamu A—B u orBeTamu 1-6.
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0 BTOpHMK cpema YeTBepr ILITHHIA Cy0OOTa BOCKDPECEHBE
JHm Henenmm

Bonpoc OtBer
1) BropHauk.
. . . 2) Cpena.
A) B kaxoit neHp Hezenu O0bu10 Ha 60 moceneHuid 6oIbIe, YeM B PEAbLAYInii? 3) Uernepr:
b) B kakoii ieHb HEAEIH KOJHUYECTBO HoceleHnit 6puto Ha 20% MeHbliie, 4eM B cpeay? 4) Trmmmma.,
B) B kakoii ieHb Heenu KOIMYeCTBO HoceneHuit 6pu10 Ha 10% Oosbliie, 4eM B HpeIbl Ly IHi? 5) Cy66ora.

6) BockpeceHbe.

Omeem 3anuwiume 6 ude covemanus OYKe u yughp, cobnrodas arpasumuylo nociedosameibHocmy 6yke neoeo cmonoya. Ilomnume,
umo HeKomopbie OaHHble NPABO2O CMOLOYA MO2YM UCNONb308AMbCSL HECKOILKO PA3 UIU He UCNONb308ambcst 6oobuje. Hanpumep: A1B51B4.

20. BriOepure TpH BEpHBIX YTBEPIKICHUS:

2n

1) ecnm coso = —cos 5 arccos(cosa) = g
2n

2) ecim arccosa = 9 TO d = COS ?;

. . 2¢® .. 27
3) ecim sino = sin 5 arcsin(sina) = o
. . Ix . n
4) eciu sino = sin 5™ arcsin(sino) = o
. . 2; Tn
5) ecnm sino. = sin ?, TO O = f?;

2 2
6) ecnu cos(arccosa) = cos arccos 5 |, 10 a =g

Omeem 3anuwume yuppamu (nopsook 3anucu yugp ne umeem 3navenus). Hanpumep. 123.
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21. Brifepute TpH BEpHBIX YTBEPIKAECHHUS, ECIIM H3BECTHO, YTO JBE TIEPIIEHAMKYIISAPHBIE TNIOCKOCTH O, U [} mepe-
CEKAKOTCS 110 TIPSIMOM a ¥ TOYKa A TIPHHAIIEXHUT IIOCKOCTH f3 (cM. prc.).

1. JIro6ast TouKa MpsSIMOiA @ JIEKHUT B IUIOCKOCTAX O U 3.

2. JlioGast npsiMast, IEpIeH IMKYIISIpHas IPSIMOH a, IPHHAUIEXKHUT TUIOCKoCTH f3.

3. CymecTByeT eANHCTBEHHAS TIPsAMAst, TPOXOAAIIAs Yepe3 TOUKy A M NMepreHANKYISpHAs TOCKOCTH OL.

4. Tlpsimasi, IPOXOAsLIas Yepe3 TOUKY A M IepIeHUKYIISpHast INOCKOCTH [}, epreHaNKyIIIpHa ILIOCKOCTH O.

5. CymecTByeT npsiMasi, IPOXOAALIAs Yepe3 TOUKY 4 NepHeHUKYIIPHO NPsAMOH a, IepleHANKyIApHast IIIOCKOCTH O.
6. Jlio6as npsmasi, IpOXoAsIIas Yepe3 TOUKy A M NepeceKarolas II0CKOCTh O, HEPECEKAET NPAMYIO d.

Omeem 3anuwume yuppamu (nopsook 3anucu yugp ne umeem 3navenus). Hanpumep. 123.

22. Ha nactOuine kBagpaTHOH ()OPMBI 3arOH IJIsI CKOTAa OTOPOXKEH TaK, KaK ITOKA3aHO HAa PHCYHKE.

. 2 a 121
Bce pasmepsl ykazansl B MeTpax. Haiiaure miomans 3arona (B M“), eciu miomans nacrounia B 72 pasa

0oJIbIIIE TJIOMIAIU 3arOHA.

A
Y
A
Y

N,
>

5
v/ =2
23. Haiiqure 3Ha4YCHHC BRIPAKCHHS \/5 v=5-/128- V25— 45—64.

24. Tlnowans 6OKOBON MOBEPXHOCTH LIMHApa paBHa 457, Haiinure o0beM V UMIMHApPA, €CIH U3BECTHO, YTO PAJUYC €T0 OCHOBAHMS

0O0JIBIIIE BRICOTHI Ha 6,5 B oTBer 3anumuTe 3HaYCHHE BBIpXKEHUA ——.
T

12
panuaHax) Ha KOJIMYECTBO KOpHEH 3TOro ypaBHEHHMs Ha poMexyTke [7; 13].

Sm
25. Pemmte ypaBHEeHHE V2cos (— +mx | = —1. B oTBeT 3amuIunTe yBENMYCHHOE B 2 pa3a NPOU3BEICHHE HAHOOIIBIIETO KOpHS (B

26. Haiinute cymMmmy BCex IeITbIX pelieHmi HepapeHcTBa 10g, 5 10g, ¢ (272 —1) > 0.

27. AC — obuasi THIOTEHY3a MPSIMOYTOJIbHBIX TpeyroibHUKOB ABC u ADC. TI0CKOCTH 3THX TPEYroJIbHUKOB B3aHMHO ITEPIICH/IUKY-
nspHsl. HaliinTe KBaapar unHb oTpeska BD, eciu AB = 8\6 , BC = 3\/5, AD = DC.

28. Yucnosas MOCIIEOBATENIBHOCTS (a,,) 3a1aHa GOpMyYIIoil n-ro WwieHa d, = 3n* — 34n. Haiiqure HanMenbumii wicH a,, 9Tol 1oce-
JIOBAaTENBHOCTH 1 €T0 HOMEP /1. B OTBeT 3anumiuTe 3Ha4CHUE BRIPAXKCHUS /M * d,,.

29. Haiinure yBenuueHHYI0 B 25 pa3 CyMMYy KBaJIpaToB KOpHEHl ypaBHEHHs

X2 5 /18+3x7x2:9.
18 4+3x — 2 x2

30. IIpsimast, npoxonsias yepe3 BepmnHy N Tpeyronsauka KMN, nenut ero menuany KA B oTHomieHnu 3 @ 7, cunrtast ot BepmHb K, 1
nepecekaeT cropory KM B Touke B. Halinute miomans TpeyronsHuka KMN, ecau mionans TpeyronsHuka NKB pasaa 15.

31. Ilers 3amucan Ha JOCKe JjBa PAa3IMYHBIX HATYPAITBHBIX YHCIIA. 3aT€M OH HX CIOXKMUII, TEPEMHOXKHII, BEIYEN U3 GOIBIIETo 3alHCaHHOTO
YuClla MEHbILee U pasjenaun Oonbliee Ha MeHblIee. CIOXKHB 4eThIpe MONYUYEHHBIX pesynbrara, Ilers momyuun uucio 1089. Haiinute Bce
TaKue TMapbl HaTypallbHBIX Yncell. B oTBeT 3anmmmTe HX cymMmy.

32. OcHoBanuem nupamuasl SABCD siBisieTcst BBITYKIbIH ueTbipexyroibHUK ABCD, nuaronanu AC u BD KOTOpOro nepreHIuKyIspHbI

u nepecekatorcs B touke O, A0 = 12, OC = IR BO = OD = 5. Bepmmna S nupamugs! SABCD ynaneHa Ha paccTOSIHUE 17 OT Ka)KI0H

u3 npameix AB, BC, CD u AD. Uepe3s cepenuny BbICOTHI upaMuisl SABCD napainenabHO ee OCHOBAHUIO IPOBEEHA CEKyIasl INIOCKOCTh, KO-
Topas JACNUT MUpaMUIy Ha JBe YacTu. Haiinnute 3HaueHue BoipakeHus 68 - V, rae V' — o0beM OoJblieii 13 4acTei.
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