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IenTpann3oBaHHoOe TECTHPOBAHUE N0 MaTeMaTuke, 2021

[Ipu BBHIMONHEHUH 3aJaHUi ¢ KPaTKUM OTBETOM BITHIIIMTE B TOJIE JJI OTBETa UG PY, KOTOpPask COOTBETCTBYET
HOMEpY MpPaBWIBHOTO OTBETA, WM YHCIIO, CJIOBO, MOCIENOBareabHOCTh OykB (cnoB) wiu mudp. OTBeT
cleyeT 3almuchiBaTh 0e3 POOEIIOB M KaKHX-JIN0O JOMOJHUTEIBHBIX CUMBOJIOB. JIpOOHYIO YacTh OTACISHTE
OT 1IeJION AeCATUYHOM 3ansaTo. EquHUIBI n3MepeHui mucaTh He HYKHO.

Ecnam BapmaHT 3amaH ydnTeneM, Bbl MOXKETE BIHMCATH WM 3arpy3uTh B CHUCTEMY OTBETHI K 3aJaHUAM C
pa3BEpHYTHIM OTBETOM. YUHTENb YBUIUT PE3YJbTaThl BHIIIOJHEHUS 3aJaHUI C KPAaTKUM OTBETOM U CMOXKET
OILIGHUTH 3arpy>XCHHBIE OTBETHl K 3aJaHUSAM C Pa3BEPHYTHIM OTBETOM. BEICTaBICHHBIE y4HTENneM Oajlibl
0TOOpa3ATCs B Ballleil CTATUCTHKE.

1. Tpeyronsauk ABC — paBHOOenpeHHbIN ¢ ocHOBaHueM BC. Mcnonk3ys naHHbIe
pHCYyHKa, HaiiquTe rpaaycHyto Mmepy yrmia BCA tpeyroiasHuka ABC.
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3. Jlanbl mapel 3HaueHU# nepeMeHHbIX x U y: (5; 3); (10; —2); (—=9; 1); (2; 6); (8; 0). YkaxkuTe napy, KOTo-
past HE saBnsieTcs pemeHreM ypaBHeHus x +y = 8.

DG:3) 200,-2) HE%RD (60 5E0)

2. Cpenu apobeii

4. Cpenu uncen 0; —6; —3; —11; 11 ykaxxute T0, KOTOpOE HE MEHbIIE —9 U He OobIe —4.
no  2)-6  3)-3  4H-11 511

5. Touka C genut oTpe3ok AB B oTHomeHuu 7 : 2, cuuras oT Touku B. Eciu anuna otpeska AB paBHa
27, To niuHa otpeska AC paBHa:

5 3
7= 19—
He 221 3) 7 4) 97 5)9

6. B marazun noctymuio 29 kopobok ¢ maciom o 80 madek Maciia B Kaxaou. Kakoe HanOospiee KoJu-
YEeCTBO MaYeK Maciia HeoOXOMMO TIPO/IaBaTh €KEIHEBHO, YTOOBI Maco OBUIO paclpoiaHO HE MEHEe UeM 3a
60 nuei?

14l 2)38  3)39  4)37 542
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7. Ha pucynke uzobpaxen rpaguk pyHKImu y = f(x), KOTOpas onpeaeieHa Ha IpoMexyTke [—5; 5].
HaiiuTe KOMMYECTBO NENBIX 3HAYEHHIT X, IPH KOTOPHIX BBIMOJNHAETCA HepaseHcTBo f(X) > 1. (UepHbiMu
TOYKaMH OTMEUYEHBI Y3JIbl CETKH, Yepe3 KOTOPhIe MPOXOMUT rpaduk, GyHKIUH y = f(X).
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1
8. Pesynibrar ynpouieHus BbIpasKeHUs |a — 7| — |a| pu ? < a < — uMeeT BUZ;

9
)—2a-7 2)7-2a 3)2a+7 4T 57

2
9. 3uauenne Beipaxenns log, 32 +2log, 5 +log, 23 PasHo:
) 3log,5 24 33 #H3-—-log,5 98

10. B mepBblil n1eHb Benocuneauct npoexan 45 KM, a BO BTOpOi neHb — Ha 12% Oonbiie, 4eM B mep-
BbIii. CKOJIBKO KMJIOMETPOB NPOEXaj BEIOCUIIEIUCT 3a JBa JHs?

1)62,2 2) 106,2 3) 50,4 4) 102 5)95,4

11. Haiinure npousBeneHre KOOPAUHAT TOUKH Nepecedenus npsambix 2X +y = 15u y — 12 = 0.
D24 2)15 312 418 516
12. VYkaxwure HOMepa QYHKIIHA, KOTOPBIE SBISFOTCS YETHBIMHU.
1) 6 3) 4) 3) -
= — . X —
y =3-2x—x% 2y x y=0,25x*; y= —sindx; y=11 & .
DL2  2)2,5 33,5 43,4 51,4

13. IInomane NpsMOYroJbHOTO TPEYIOJIbHUKA paBHA 7, a paJuyc OIMCAHHOW OKOJIO HETO OKPYXHOCTH
paBeH R. Ykaxute HoMep (popMyItbl, KOTOPOH MOXKET BBIPAKATHCSI CyMMa KaTeToB @ U b.

R?+49 RZ+7
Ha+b=2vVR:+49 2)a+b:% a+b=2VR2+7 #at+b= ;

ssa+b=+R>*+7

14. OcHoBanuem npsMoil TpeyronsHoi npusMel ABCA|B|C| saBasercsa tpeyroabHuk ABC, B KOTOpOM

/A =20°, ZC = 40°, panuyc onucanHOil OKOJIO HETO OKPYXKHOCTH PaBEH 3+/2. Haiiaure JUIMHY Jua-
roHanu rpanu A4, CC, eciu miomap 3Toi rpaHd paBHA 18\/§ .

1) 12V2 2) 36 3) 37 4) 6v/2 5) 6v'7
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15. Hcnone3ys cxemarnuHoe U300paxkeHHe Mapabonbl y — 2x2 +bx+ C, Halau-
Te cymmy b + c.

N7

1o
D14 2)16 312 456  5)28
16. Ykaxurte HOMEpa ypaBHEHH, KOTOPbIE SABISIOTCS PABHOCHIBHBIMH:
1. Vx+12=2;
2. X +64=0;
x?—x—10 +x—x2—4 1
3 4 3
4. |x| —8=0;
5. (x—8)(x+8) =0.
D12 2)2,4 3)3,5 4)4,5 51,3
17. Touku A v B pacmojOXKeHBI B y3JlaX CETKH (CM. pHUC.) W SIBISIOTCS COCETHUMU YA
BepirHamMu kBaapara ABCD. Haiinure momans kBagpara ABCD. A4,
B
1
o) S

D6 2)25  3)15 413 5)65

18. ##SABCD — mnpaBuiIbHas YeTHIPEXyTOJIbHAS MUpaMuUIa, Bce pedpa KoTopoit paBHbl 54. Touka M —
cepenuna pebpa SC. Touka N € SD, DN : NS = 1 : 3 (cm. puc.). Haiinure nimny 0oTpeska, o KOTOpOMy
MJIOCKOCTh, MPOXOJAIIas yepe3 Touku M u N mapamienbHo pedpy SB, nepecekaeT ocHoBanue ABCD nwupa-
MU/JIBI.

He63 2 18v13 3) 1417 4)9\/@ 5) 18v10

3/6 PEHIY UT u [1D — maremaruka



Bapuant Ne 40667

19. Ha AuarpaMme IokKa3aHO KOJUYICCTBO MOCEIICHUH caiTa Ha MMPOTAKECHUN HCEOCIN (CO BTOpPHHKA I10

BOCKpECEHbE). YCTaHOBHUTE COOTBETCTBHE MeXAy Bonpocamu A—B u orBeramu 1-6.
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KomnnuecTBo moceniennii

0 BTOpHMK cpema YeTBepr ILITHHIA Cy00OTa BOCKDPECCHBE

JlHm Henenmmn

Bonpoc OtBer
1) BropHuk.
N N N 2) Cpena.
A) B xakoii neHp Henenu 0b110 Ha 60 moceneHuit OoIbIe, YeM B PEABL Y IHI? 3) Yersepr.
b) B xaxoil neHp Heenu KOJIM4YeCcTBO NoceleHnit Obi1o Ha 20% MeHblie, YeM B cpeay? 4) Tlsn If é
B) B kaxoii fieHb HeJen KOMM4ecTBO moceniennii 0pu10 Ha 10% Oosbie, 4eM B TIpe/Ibi- 5) Cy660;la.
nii? )
Ay 6)  Bockpece-
HbBE.

Omeem zanuwume 8 sude couemanusi OYKe u yu@p, coomooas anpasumuyro nocied08amenbHoOCb OYKe

20. BribGepuTe TpU BEpPHBIX YTBEPKACHUS:

27 2t
1) ecin COSOL = — COS 5™ arccos(cosa) = 5
21 27
2) ecnu arccosa = —, 1o d = COS —;
9 9
. . 27 . . 27T
3) eciu sino = sin 5™ arcsin(sina) = ?;
. . Iw o Tt
4) ecnu SInOL = Sin 9T arcsin(sino) = ?;
) . 2m ok
5) ecmu SInQ, = sm?, TO Ol = _?;

9

2 2
6) ecnn cos(arccosa) = cos (arccos g ) a=g-

nesoeo cmonoya. Iomnume, umo Hekomopbvle OanHble NPAB020 CMOLOYA MO2YM UCHONb308ANbCSL HECKOTbKO
pas uau He ucnoavzoeamucs 6oooue. Hanpumep: A1651B4.

Omeem 3anuwume yu@pamu (Ropsook 3anucu yugp ne umeem snavenus). Hanpumep: 123.
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21. BeiOepute Tpu BEpHBIX YTBEpP)KICHMS, €CIM MU3BECTHO, YTO JIBE MEPIEHAUKYISIp-
HbIE MIOCKOCTH Ol U [} TIepeceKaroTcest Mo MpsAMOit @ U Touka A MPUHAIEKUT MIOCKOCTH a

B (cm. puc.). ”

1. JIro6as Touka OpAMOii a NIEXKHT B TIOCKOCTAX O 1 [3.

2. JlroGas npsimast, TieprieHIMKyIISpHas PAMOH a, IPHHAIEKHUT TLIOCKOCTH 3.

3. CymecTByeT eIWHCTBEHHAS NpsMasi, IPOXOASIAs Yepe3 TOUKy 4 U NepreHANKYIIpHas IIOCKOCTH Ol.

4. Tlpsmasi, MpOXosas Yepe3 TOUKy A M NEPHEHUKYISPHAs TIOCKOCTH [3, TIepreHIuKyISpHa MI0CKO-
cta Ol

5. CymecTByeT npsMasi, IpOXOAsas 4epe3 TOUKy 4 NepreHANKYIIPHO MPSIMON @, MEePIeHIuKysIpHas
TUIOCKOCTH OL.

6. JIro6as npsmas, NpoxoAsas yepes ToUKy A U nepeceKkaromas IIoCKOCTh O, IIepeceKaeT IpsAMyIo d.

Omeem 3anuwume yu@pamu (ROps0ok 3anucu yugp we umeem snauenus). Hanpumep: 123.

22. Ha mactObume kBaapaTHON (GOpPMBI 3arOH JJisi CKOTa OTOPOXKEH TakK, Kak

. a 121
MOKa3aHO Ha puCyHKe. Bce pasMepsl yka3anbel B MeTpax. Haiiaure turomanp 3aro-

A
Y
A
Y

Ha (B M2), €CJIM TJIOAAb MacTouIa B 72 pa3a OoJbIIIe MIONaan 3aroHa. A

s
s v =2
23. Haiigure 3HaueHMe BBIPAKEHUS \/E v/ =5-v128- V25— 4 \5/6_4 .

24. Tlnomaas 60KOBOH MOBEPXHOCTH NUIMHApa pasHa 457T. Haiinure 06beM V IWIMHIpA, €CIIM U3BECT-

4.v

HO, YTO PaJiyC €ro OCHOBaHMs OOJBINE BRICOTHI HAa 6,5. B OTBET 3anmuImuTe 3HAYCHIE BHIPAKEHUS

Sn
25. Pemute ypaBHeHUe \@COS E + mx | = —1. B orBeT 3anuimuTe yBEIMYEHHOE B 2 Pasa MPOU3-

BeJICHE HanOOJbIIEro KopHs (B pajgraHax) Ha KOJUYECTBO KOPHEH ATOro ypaBHEHUS Ha TpoMexyTke [7; 13].
26. Haiinure cymmy Beex LenbIx pelienuii HepaBencta 108, , 10g, ¢ (2x+7’2 —1)>0.

27. AC — o0miasi TUTIOTEHY3a NMPSMOYTOIbHBIX TpeyronbHUKOB ABC u ADC. TInockocTr 3THX TPEyroib-

HHKOB B3aMMHO TIEpPIEHANKyIApHbL. Halinure kBaapar mmiHbl otpeska BD, ecmu AB = 8\/5 , BC = 3\/5,
AD = DC.

o 2 o
28. Yucrosas TOCIENOBATENLHOCT (@,) 3amaHa (GopMysoi n-ro unena d, = 3n° — 34n. Haiigure
HAUMEHBIINH YIEH d,, 9TOH TOCIIeN0BaTENbHOCTH M er0 HOMep m. B OTBeT 3anuiunTe 3HaYEHHE BHIPAKEHHS

m- a,,.

29. Haiigute yBenuueHHYIO B 25 pa3 CyMMy KBaJpaTOB KOPHEH ypaBHEHUs

30. ITpsmast, mpoxopsmas yepe3 BepiinHy N TpeyronbHuka KMN, nenut ero Mmeauany K4 B OTHOLLIEHUHU
3 : 7, cuutas or BepiMHbI K, U nepecekaer cropony KM B Touke B. Haiinure nnowaap tpeyronbauka KMN,
ecru momaasr Tpeyronbanka NKB paBna 15.
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31. Ilers 3amucan Ha JAOCKe JBa PA3IMYHBIX HATYypajbHBIX YHCIA. 3aT€M OH UX CIIOXKWII, MIEPEMHOXKHII,
BbIUEJI U3 OOJIBIIETO 3aMCaHHOTO YUCIIa MEHBIIIEE U pa3Aesu Oomnpliee Ha MeHblee. CI0KHUB YEeThIpe MOITy-
4YeHHBIX pe3ynbrara, [lers momyuwmn yucno 1089. Haiinute Bce Takue mapsl HaTypalbHBIX yucel. B oTser 3a-
MUILUTE UX CYMMY.

32. OcHoBanuem nupamuisl SABCD sBisercs BBITYKIbIA yeTblpexyronbHuk ABCD, nuaronanu AC u

25
BD xoTOporo nepreHIuKy/IsspHbl U nepecekatorcst B touke O, A0 = 12, OC = e BO = OD = 5. Bep-
97

muHa S nmupamunasl SABCD ynanena Ha pacCTOSTHUE ﬁ oT Kaxxou u3 npameix AB, BC, CD u AD. Yepe3 ce-

penuHy BBICOTHI TUpaMubl SABCD mapannenbHO €€ OCHOBAaHUIO MPOBEACHA CEKYyIlasi MIOCKOCTh, KOTopas
JISTAT TTUPaMHUTy Ha JBe yacTH. HaliauTe 3HaYeHHe BeIpakeHUs 68 - V, rae V' — o0beM Oombllel U3 4acTew.
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