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IlenTpagn3oBaHHOEe TECTUPOBAHHE N0 MaTeMaTHKe, 2022

[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. Vcrnonb3ys TaHHBIE PUCYHKA, HAWAUTE TPAIyCHYIO Mepy yria | TpeyroibHu-
ka ABC. B 5100°

65° 1

1)45°  2)40°  3)30°  4)35°  5)25°
2. Cpenu uncen 27; 13; 59; 43; 5 ykaxute TO, KOTOpOE SBISETCS COCTABHBIM.
D27 2)13  3)59 443 5)5

3. Onpe,/:[eJmTe, Ha CKOJIBKO HCHU3BCCTHOC yMeHBH_IaeMOC 6OJII>H_IC BbIYUTACEMOT'O, €CJIM H3BECTHO, 4YTO
x—20=50.
)20 2)50  3)30  4)40  5)70

4. Vcnonb3yst pUCYHOK, OIIPEETUTE BEPHOE YTBEPKICHHE U YKAXKHUTE €ro HOMep.

~,
& \d >

n

hm—n>0 27T-m<T—n 3Hn+3<m sm+2<n+3 5m+2>n+3

5. Oynknusa y = f{x) 3a7aHa HA MHOXKECTBE JICHCTBUTEIBHBIX YHCEI M SBISIETCS YOBIBAIOIIECH Ha 00Ja-

_7> ; f(2m); f(\/@), f (2;) YKa)KUTE HaH-

ctu onpenenenus. Cpenu ee snavennit f(3,31); f ( 1

OoubIIee.
n f(3,31); 2)f(¥>; 3 f2n); 4 £(V29); 5)f(2?n>

6. 3a n xopobok koH(peT ObuIo 3aruradeHo 148 py6. 60 kor., a 3a n KopoOok nedeHbss — b pyod. CocTaBb-
TE BBIPAYKCHHE, KOTOPOE OTIPEIEIISIET, Ha CKOJIBKO KOIIeeK KOPOOKa MeueHbs JeIIeBiIe KOpOOKH KOH(DET.
148,6 — b 148,6 —b 5 14860 + 100b " 14860 — 100b (148,6 —b)n

2
100n ) n n n ) 100

1)

7. Koraa paGounii caenan 245 neraneil, eMy 0 BBIMOJHEHUS 1iiaHa ocTaBanock 51%. Ckonpko neraneit
JIOJDKEH c7ieNaTh pabounii 1o yiaHy?

1)495  2)12495  3)12005  4)480  5)500
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8. Ucnonb3ys naHHble pUCyHKa, HAWAWTE AJUHY CTOPOHBI AB TpeyroabHUKa B
ABC, ecmu AM — BM = 2.

D15 2)14 313 4165 516

9. HaiiguTe 3HaYE€HME BBIPAKEHHS (\@ + v 27)2.
)39  2)54  3)30  4)12  5)48

10. Haiinure Hanbonplnee HaTypalbHOE JBy3HAUHOE YMCIIO, KOTOPOE IpH JesieHnH Ha 11 naet B ocTtaTke

3.
D14 2)36  3)91 499  5)93

11. Pe3ynbrar ynpoleHust BbIpaKeHuUs COS(IZJ‘E — 0.) paBeH.
1) sino.  2) cosa  3) —sino  4) —coso  5)-l.
12. Cpenu uucen —3; —10; 3; 0; —7 BwIOepuTe Te, koTopbie HE mpuHaanexar MHOXKECTBY 3HAYCHUN

GyHKIMHM Yy = 437
-3  2)-10  3)3  4H0 57

13. OGpa3yromas koHyca paBHa 25, a Beicota — 24. HaiinuTe miomaas O0KOBOH MTOBEPXHOCTH KOHYCA.
1)25n  2)87.5n  3)175n  4)350n  5)600m

1

14. Vkaxwure Homep dyHkimu y = f(x), rpaduk KOTOpoi moiy4deH u3 rpaduka QyHKIHUH Y = — CIBH-
X

T'OM €I0 BJ0OJIb OCHU a6cuncc Ha 1 CAMHUILLY BJICBO U BAOJIb OCU OpAHWHAT HA 2 €IMHUIIBI BHU3.

D=2 D f)= 2 3 )= 42 8 S = 2

x—1 x+1 X — x+1
1
=—+1
9 fl)= 75+
2<1-2«1,
15. Haiigure perieHue COBOKYIMHOCTH HEPABEHCTB 3
¥ < —2x.
D (=2;0)U(0;9) 2 (—=2;0)U(0;9] 3)(—;9) 4 (—2;9) 35 [-2;0)U(0;9)
2,6 2,9

16. Vkaxure HOMEpa ypaBHEHH, PABHOCHIIbHBIX YPaBHEHUIO = .
x—3 x+6
) log,x =81 2) logg;x=0 3)loggx=2 4 log,;sx=0,8 5 log,x=3

17. ®ynkmus y =  f(x) ompeneneHa Ha MHOXECTBE JEHCTBUTENBHBIX uucen. I3BecTHO, UTO
f(x)=(x+ 1)3 (x— 3)4 (x+2). Haiiaure npoussesienne Touek SkcTpeMyma GyHKUMH y = fix).
D2 26 3)-1 4H-3 56
18. B mpaBuiIbHOI TpEyroNbHOM MHpaMHIe MTPOBENEHO CEYCHHE MII0CKOCTHIO, MMPOXOISIIEH Yepe3 O0Ko-
BO€ pedpo U anogemMy NpoTUBoiIekKalel IToMy peOpy O0koBOM rpaHH. J[ByrpaHHBIN yroia npu pedpe ocHo-
BaHMS NUpaMuAbl paBeH 45°, a paanyc OKpPYKHOCTH, OITUCAHHON OKOJIO CEUYEHHs], paBeH 2\/E. Haiinure

00BEM MUPaMUIBI.

N36vV3  2)72V3 3 64v3  432V10 5 32V5
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19. Ha xoopaunHartHoit mnockoctr gausl TOUKU A(1; —3) u D(—5; —3). Touka C cumMmMeTpuydHa TOUke A OT-
HOCHUTEJIHO OcH alcIyce, a Touka B cuMMeTpuYHa ToYke ) OTHOCUTENbHO Hayasa KoopauHar. s Hadana
Ka)XXJI0T0 M3 Tpeanoxkennii A—B mondepure ero okoHuanue 1—6 Tak, 9T00BI TOIYYMIIOCH BEPHOE YTBEPIKIC-
HHE.

HavaJio npenJioskeHust OxoHYaHMe NpeaI0KeHHs
1) 2v34
2) 36
A) [nuna Gonblueil fuaroHanu yeteipexyroibHuka ABCD paBHa ... 3) 30
b) Jnuna HauGosnbuieil CTOPOHBI YeThipexyroibHruka ABCD paBHa ... \/—
B) Ilnomanp yersipexyronsiuka ABCD paBHa ... g; v 34
6) 6V2

Omeem 3anuwume 8 guoe couemanust OyKe u yugp, cooniooasn aipasumuyro nociedosamenbHocms OYKe
negoco cmonbya. [lomnume, umo nexomopule 0aHHble NPABO2O CMOIOYA MO2YM UCNONbIOBAMbCSA HECKONbKO
pas uau He ucnoavbzogamucs 6oooue. Hanpumep: A161B4.

20. B tynoyronsHoMm Tpeyroabauke ABC (L C > 90°) BC = 5 u JUIMHBI ABYX JAPYTUX CTOPOH SIBISFOTCS
neneivMu gucinamu. [lepumerp tpeyrombanka ABC pased 15. [l Hauanma kaxkaoro w3 mpeioxeHuin A—B
nodepuTe ero okoH4Yanue 1—6 Tak, 4TOObI MOMYYHIIOCH BEPHOE YTBEPKIEHUE.

HavaJio npenJioskeHust OxoHYaHMe Npe10KeHHs
15V/3
4
13
2) —
A) Jlnmmnua ctoponsl AB Tpeyronsuuka ABC paBHa ... 3) 714
b) Kocunyc yrma BAC tpeyronsanka ABC paseH ...
4) 6
B) Ilnomans tpeyronsnuxa ABC paBHa ... 11
5 R
) 14
o 15v3
2

Omeem sanuwume 8 8ude couemanusi OYK8 u yugp, coonooas anpasumuyro nocied08amerbHOCHb OYKE
negozo cmonoya. [lomnume, umo nexomopule OaHHble NPABO2O CMOLOYA MO2YM UCNONb30BAMbCSA HECKONbKO
pas uau He ucnoavzoeamucsi 60ooue. Hanpumep: A161B4.

21. BeiGepuTe Tpu BEpHBIX YTBEPXKICHUS, €CIIM U3BECTHO, YTO TOUYKA A JICKHT B
IUIOCKOCTH 0, KOTOpasi MapaJijiesbHa II0CKOCTH 3 (cM. puc.). o

1. CymecTByeT eAMHCTBEHHAs MpsiMasi, IPOXOIIasl Yepe3 TOUKy A U mepeceka-
I011as1 INIOCKOCTH .

2. JIrobas mpsiMasi, iexxarias B INIOCKOCTH [3, mapajuieibHa IIOCKOCTH O. B

3. Ecnu mnockoctu o 1 B mepecedeHbl TPEThEel I0CKOCThIO, TO MPSMbIE UX Tie-
peceueHus napajuieIbHbl MEXy COOOM.

4. CymecTByeT eMMHCTBEHHAs MPsMast, TIPOXOIIIAsl Yepe3 TOUKy A M mapajuiesbHas TNIOCKOCTH .

5. Uepes TOuKy 4 MpOXOJUT €AMHCTBEHHAs IIIOCKOCTb, IEpeCceKaroIas IIOCKOCTH o 1 [3.

6. Ilpsmast, mpoxoasias yepes TOUKy A U epeceKaromast INOCKOCTh 0., TIEPECEeKaeT INIOCKOCTS f.

A

Omeem 3anuwume yu@pamu (Ropsook sanucu yugp ne umeem snauenus). Hanpumep: 134.

3/4 PEHIY UT u [1D — maremaruka



Bapuant Ne 44297

22. Tlo yrmam npAMOYyTOJIBHOM MIIACTUHBI C IEpUMETPOM 452 c¢M BbIpe3aiid YeThIpe ONIU-

HAKOBBIX KBajpara (CM. pUC.) C ATMHOW CTOPOHBI, paBHOU 13 cM. Kpas momy4enHo# 3arotos- 2
KU 3arHYJIH 110 JUHUAM |—4 ¥ nomy4ymiin KopoOKy B popMe NpsSMOYToiIbHOTO Mapasuieenure-
ma o0bemMoM 52 ,[[M3. Haiinute miuomaap npsSaMoyrojibHON TUTAaCTHHBI (B ,Z[MZ). 1 3
4
1 1 8
. al +b7 b b7
23. HaiinuTe 3HaueHUE BBIPAXKEHUS Tl —5 T — | ecma =76,b = 8.
al a
24. 3nauenue Boipaxenne 1 — 312X, tie x; — KopeHb (HanGONBIIMI KOPEHB, €CITH UX HECKOJBKO)
YpaBHEHUS
S—Igx 8 Lo
— =0,
4—1gx  16—1gx
PaBHO ...

25. buccekrpuca yria B napamienorpamma ABCD niepecekaeT ctopoHy AD B Touke K Tak, uto AK = 5,
DK = 7. Haiipute niowaas napamienorpamma ABCD, ecnu BennuuHa yria B pasHa 150°.

26. HaiinuTe HamMeHBIIIEE TIEJI0C PEIICHIE HEPAaBEHCTBA
3. 2x742 . 5x74() —17- 2)6740 . 5x742 > 700
27. HaiiguTe npousBeneHne BceX KOpHEH (KOpeHb, €CIM OH €JUHCTBEHHBIN) YPaBHEHUS

Vot =202 +64-1/x2 —8x—9=0.

a
28. O HarypaJbHBIX YHCIAX ¢ U b U3BECTHO, YTO A = 12’ HO/(a; b) = 5. Haiinure HOK(a + b; 10).
29. Ilpsamoyronenbiii napamtenenunen ABCDAB|C\D;, B xotopom DAy = 3, ABy = 4 u

25
BD = +/10. Haiinute 3naueHue BhIpaKeHUs , TIe @ — yroa Mexay npsameiMu DA u AB;.
C

0sZ @
30. Haiinute (B rpagycax) HAMMEHBIINA KOPEHb YpaBHEHUS

Sx 5x\°
1 —sin7x = = §in—
sin’7x (Cos > sin 2>

Ha nipomexyTke (—180°; 60°].

31. Hekoropoe konu4ecTBO pabodYnx OJMHAKOBOM KBaMU(HKAIMK BBHITOIHWIM padoTy 3a 14 nueit. Ecnu
6b1 X ObUIO Ha 24 yenmoBeka OOJbIIE M KaXbIA padoTan Ha 1 yac B JeHb JOJbIIE, Ta ke paboTa Obuia Obl
cnenana 3a 10 aueii. Ecin 651 pabounx ObLI0 ele Ha 36 yenoBek OOMbIle U KaX bl paboran eme Ha 1 yac B
JICHb JI0JIbIIe, TO 3Ta paboTa Oblia OBl cienana 3a 7 nHeil. HaiinnTe ncxogHoe KOTMYecTBO padodmXx.

32. Jlan xky6 ABCDAB{C|D; c nuHoii pebpa, paproii 88. Ha pebpax AD u AA| B34Tbl COOTBETCTBEHHO
AM 1 AN 1

Toukd M u N tak, uto ——— = =, —— = = . Uepes Touku M, N, By npoBeaeHa miockocTts. Haiinure pac-
MD ~ 2 AA, 3 !

cTostHUE d OT TOYKH D 10 3TOU IIIOCKOCTH. B 0TBET 3anummmTe 3HAYCHUE BHIPAKCHIS d2.

4/4 PELY UT u LID — maremaruka



