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HenTpann3oBanHoe TeCTUPOBaHNe N0 MaTeMaTHnke, 2023

IIpy BBINONHEHHU 3aJaHUN C KPAaTKHM OTBETOM BIIMIIMTE B IOJIE JUIL OTBETa HUQDY,
KOTOpas COOTBETCTBYeT HOMEpy NpaBHIBHOTO OTBETAa, WM YHCIO, CIIOBO,
HOCJIeNOBAaTeNbHOCT, OykB (cioB) mnum 1udp. OTBET ciemyeT 3aluchiBaTh 0e3
Mpo6eToB M KaKuX-TUO0 JOMOTHUTENBHBIX CHUMBOJIOB. JIpOOHYIO YacTb OTAENSHTE OT
LENON NECTUYHOMN 3anaToi. EqVHULIBI N3MEpEHUil 1caTh He Hy>KHO.

Ecnu BapuaHT 3ajadH YYUTEIIEM, Bbl MOKETE BIIMCATh WU 3aIrpy3UTh B CUCTEMY OTBETbL
K 3aJaHusM C pPasBEPHYTBIM OTBETOM. Yaurenb YBUIOUT PE3YIbTAThl BBIIIOJTHCHUA
3aJJaHUK C KpaTKUM OTBETOM M CMOKET OLCHUTH 3arpy’KCHHBIE OTBETHI K 3a/laHUSAM C
Pa3BEPHYTBIM OTBETOM. BricTraBneHHbIC yaureiaeMm Oasl OTO6paS}ITCH B Bamei
CTAaTUCTHKE.

1! 1
1. Cpenu BbIpakeHHI <6) ; (71)6; 60; 122; (0,6)71 YKaXHUTE TO, 3HAYCHUE

KOTOpPOTO paBHO 6.
1! 1
1) (8) D% 360 4122 5)(0,6)!

2. OG6uras croumocts 12 Kr KoH}ET cocTaBiseT p pyd. YkaxuTe HOMEp BBIpaxe-
HYsI, KOTOPOE ONpe/eNser HeHy (B pyOisix) OJHOro KMIorpaMma KOH(QeT.

12 12 1 p
12 = 1-—= — s
)12-p  2) » 3) » 4) 127 5) 2

3. Ecnu mnockocTh Kacaercs cepsl, 1uaMeTp KOTOpoil paBeH 24, TO pacCTOSHUE
OT TeHTpa cepsl 0 TOUYKH KaCaHHs PaBHO:

1) 10 2) 12 3) 18 46 5)24
4. Cpenu uncen —7; —8; —5; —6; —9 yKkaxuTe TO, KOTOPOE SBJIAETCS PELICHHEM He-

3
pasenctea —— > 0.
x+
1)—7 2)-8 3)-5 4)—6 5)-9

5. VkaxnuTe HOMEp BEPHOTO YTBEP)KICHHMS, €CTH M3BECTHO, 4UTO (yHKIHS
y = f(x) Bo3pacraer Ha MHOXecTBe AeiicTBUTENbHBIX uncen u f(—3) = 0.

D5 <f=1) 2 fB3)=0  3) f(=7)>f(2)
) f(-6)>0  5) f(6) <0

6. Ykaxure HOMepa TeX (yHKIHiA, KOTOPbIE ABIISIOTCS HEYCTHBIMH.
DO =va=3 2 f)== 3 flx)=5
4) f(x) =5x|+2 5) f(x) =cos9x
7. Ilnomanu OByX y4acTKOB HOJsSI HAXOAATCA B OTHOLICHUH 3 : 8. KakoBa 1mio-

mazae (B rekTapax) MEHBIIETO ydacTKa IIOJA, ecld ollias IUIoImagb ABYX YJ4acTKOB
paBHa 682 ra?

1)171ra  2)227ra 3)86ra  4)192ra  5)186ra

2 T
8. Haiijure 3HaueHne BepaxeHust 83 + ctg 3

D 16+3v3 2 122\5 34443 4 24++/3

3 3
5) 16+V6

9. Ilpamas a mepecekaeT IIOCKOCTh 0 B TOUKe A M 00pa3yeT ¢ 3TOH IIIOCKOCTBIO

yron 30°. Touka B nexur Ha npsAMoii a, npudeM AB = 6v/2. Haitzure JUIMHY TIPOCK-
LUK O0Tpe3Ka AB Ha IIOCKOCTS 0.

D3vV2  2)3V3  3)Heve  4)3V6 5 6V3
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10. YkaxxuTe HOMepa BepHBIX HEPaBEHCTB, €CIIH H3BeCTHO, uto 0 < a < 1.

1 1
)6<a+6<7 2a>- 3Na>1 4 —>1
a a

5) a10<all

11. Jlns Hadana Kaxxaoro w3 mpemioxeHnii A—B monbepure ero okondanue 1—6
TakK, YTOOBI MIOJyYHIIOCh BEPHOE YTBEPIKICHUE.

Hagano npennoxenus

A) Ocrarok npu neneHun yucia 233 Ha 3 paBeH ...

b) Korna xapanmamm pa3inoXuid B KOPOOKH IO 4 ITYyKU B KaXKAYIO, TO MOIy-
YHJIOCH 3 TOJIHBIE KOPOOKH M ocTasiochk 3 kapaHjama. KonnuecTBo Bcex KapaH-
Jlamieil paBHoO ...

B) HawuGonbluee HaTypanbHOE YHMCIIO, KOTOPOE NPH JEJeHUH Ha 6 ¢ 0CTaTKOM
JIaeT HEMOJIHOE YaCTHOE, PABHOE 2, PABHO ...

OxoHuaHue MPEI0OKEHUL
12
2) 1
3) 15
4) 10
5) 17
6) 18

Omeem 3anuwiume 6 gude couemanus OYKe u yugp, coonmooas aiphasummuyro no-
crnedosamenvHocmy 6yKke 1€6020 cmonbya. IlomHume, umo HeKOmopbvie OaHHbIE NPAGO-
20 cmondya Mocym UCnOIb308AMbCA HECKOILKO PA3 UU He UCTIONb308AMbCs 8000Uje.
Hanpumep: A151BA4.
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12. Ha pHUCYHKE
n300pakeHbl  TpauKu
JIBIDKCHUSI TISITH  MOTO- 224
muKimcToB. Jlns Havana
KaKIOTO M3 MPEIIoKe- F
Huit A—B nonbepure ero D
OKOoH4YaHWe 1—5 TaK,
9TOOBI IOIY4UIOCH BEp- 168
HOE YTBEpIKIEHHE. C

5, KM A

Hauano npennoxxenust B

A) TI'padux nBuxeHus
MOTOLUMKIIMCTA, KOTO- 112
pBIit ABUTanCs C Hau-
OoJblICi CKOPOCTHIO, A
0003HaueH OyKBOIA ...

b) Ipadux nBuxe-
HUSI-MOTOIUKIIACTA, 56
KOTOPBIA JABUTancs
HaMMEHBIIEH CKOpO-

CThIO, 0003HaueH OyK-

BOH ...

B) I'padux nsmwxenus 0 1
MOTOLHUKITHCTA, KOTO-

pBIi IBUTAJICS CO CKO-

poctbio 44 km/4, 0060-

3HaYeH OYKBOW ...

OKoHYaHHEe Inpeano-

JKCHUA
A4 2B
3yC 4D

5) F

Omeem 3anuwiume 6 gude cowemanus OYKe u yugp, coonooas aiphasummuyro no-
crnedosamenvHocmy 6yKke 1€6020 cmonbya. IlomHume, umo HeKOmopbvie OaHHbIE NPAGO-
20 cmondya Mocym UCHOIb308AMbCA HECKOILKO PA3 UU He UCTIONb308AMbCS 8000Ufe.
Hanpumep: A151BA4.

13. [an MIPSIMOYTOJIBHBIN rapasuieenumne
ABCDA,BCDy. Touxu K u M nexar na pedpax 418, u DD,
COOTBETCTBEHHO, To4yka N nexut Ha npsimoit CC; (cm. puc.).
BriGepure BepHbIE YTBEP)KACHHUS:

1) mpsmas MN nepecekaeT npamyro C(Dy;
2) mpsmas KN nexut B mnockocta B1CC;
3) mpsmas KM nexut B nockocth KB M;
4) npsamas KM nepecexaet npsmyo B1Cy;

ANlw )

5) npsimas KM napannensHa miockoctu CBBy; ¢ B

6) mpsmas MN napannenbHa miaockoctd A41By. Nq

Omeem 3anuwume yugppamu (nopsadok 3anucu yugp ne umeem 3uauenus). Ha-
npumep, 124.
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14. Jlana reomerpuueckas nporpeccus (b,), B xotopoit b5 = 4, bg = —8. Jlna
Hadasa U3 npenoxenuit A—B nondepure ero okoHuanue 1—6 Tax, 4ToObI HOMYYUIOCH
BEpHOE YTBEPKICHHE.

Havano npenoxenus OxoHYaHUE NPEIOKCHHS

A) 3HameHarelb 9TOi NPOrpPeCcCHU PaBeH ... 1
Bb) CenpMmoii useH 3Toi Mporpeccuu paBeH ... DN 8
B) IlepBsrii uieH 3TOi NPOrpECCHH PABEH ... 2) 16

3) 2

4) 1

4
5) —16
6) !
2

Omeem 3anuwiume 6 guoe couemanus OYke u yudp, cobmooas anghasummuyro no-
cnedogamensvrocmsy Oyke 1e6ozo cmonoya. Ilomnume, ymo nekomopeie OanHbvle NPAso-
20 cmonbya Mo2ym UCnONb308AMbCS HECKONLKO PA3 Ul He UCHONb308AMbCS 8000Uje.
Hanpumep: A151B4.

15. I'panycHas mepa ymia ABC pasHa 112°.
Buytpu yrma ABC mnposenen nyd BD, kotopelii A D (0]
JINIUT JIaHHBIA yroi B OoTHOWEHUH 1 : 7 (cM. pHc.).
Haiinure rpagycayio mepy yrmma 1, ecmu BO —
6uccexrpuca yrna DBC. 1

16. Haiigure 3HaueHue BeIpa)keHUS — - arccos | — 7
7T
17, Hai a(a+10) 3 2
. Haiinure 3HaueHmne BeIpakeHuss —s———— — —— IIpH d = 3 —.
A P a?—-16 a+4 P 3

18. BepxHIOIO CTOpPOHY 1HCTa (haHEpHl HPSIMO-
yroabHOH (OpMBI pasieNuian Ui TOKPAcKU IMpPSIMOit
JHMHHEH Ha J[Be YacTH TaK, KaK MOKa3aHO Ha PHCYHKE.
Tpeyronpayto uactb (I) mokpacunu kpackoir Genoro Il
uBera, a yerbipexyronpayto (II) — kpackoii ceporo
uBera. CKOJIbKO cepoil Kpacku (B rpamMmax) ObUIO HC-
MOJIB30BAHO, €CIH KPacKH OeJoro IBera IIOHANOOH-

|«
<

‘1 00 CM, 140w

Y

nock 280 T M pacxod Kpacku (F/CMZ) 000HX IBETOB
OIUHAKOB?

log, 581
19. Haiizurte 3nauenne Boipakenns (xo -+ 11) 1°053 e xy — xopens ypashe-

s logs (24 — 12x) = logs (x* — 7x 4 10).

20. B paBHOOEOpPEHHOH Tpamenuu JUaroHajib IEepHeHAUKYIIpHA OOKOBOU CTOpO-
He. Hajinure 3HaueHue BeIpaskeHUs. 438 , Tne S — Iomaab Tpanenuy, eciau 6omp-

1iee OCHOBAHHUE TPANeLH PaBHO 6V/3 , @ OZIMH M3 YIVIOB Tpamneuuu paseH 60°.
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21. Ha pucynke n3o0paxeH rpa-
dux pynxuuu y = f(x), 3ananHoi Ha A
npomexxytke  [—12; 8].  Haiigure
TIpOU3BEICHHE 3HAYEHUIl apryMeHTa,
npu koropeix  f'(x) = 0. (Yepueivu y=f(x)
TOYKAMH OTMEYEHBI Y3]IbI CETKH, Uepe3
KOTOpbIe MpoXoAauT rpaduk (yHKIMM \ 2

y=f(x).) ol \2

=Y

64
22. Haiimure  3HadueHme  BBIpaeHHS  10g, > ) log,(16a), ecim
log, (ab) = 24.

23. Papmyc ocHoBaHUs mmMiaMHIpa paBeH 16. [lmockocTs, mapajuienbHas OCH LU-
JIMHJpa, IepeceKaeT MIMHAP 10 NPSMOYTOJIBHUKY C IJIOIaAbto, paBHoi 120. Haiiau-

Vv

TC 3HAYCHUE BBIPpAXKCHUSA —, TAC V — obbem HUJIMHApa, €CJIK pacCTOAHUE OT IJIOCKO-
T

CTHU CEUCHU 10 OCH HUIMHAPA PABHO 4\/7

x—2y =10,

24. Tlyctb (x1; ¥1), (xp; ¥p) — peLICHHS CHCTEMbl ypaBHEHHI 12
xy =12.

Haiinure 3HaueHne BbIpOKEHUS X1Y2 + X2)1.

25. Haiite cymMmMy Beex Lesibx peluenuii Hepasenctsa 3° ° -7 %7 < /21 ua
npomexyTtke (—16; 16).

26. ABCA;B{C| — mpaBuibHas TpeyrojbHas MPH3Ma,
Bce pebpa kotopoit paBubl 3. Touku P u K — cepeauHsl

C
pebep BC u CC; coorserctBeHHO, M € AA,, > :

AM : A4y = 1:3 (cm. puc.). Halimure yBenudeHHsli B 25
pa3 KBaJapar JUIHHBI OTPE3Ka, M0 KOTOPOMY IUIOCKOCTh, IIPO-

Xozsmas yepes Touku M, K, P, mepecekaeT rpanb A4 ;B B. M K
4 c
B P
27. Haiigure (B rpamgycax) HaMMEHbLINI KOpEHb YpaBHEHUs
1
cosS5x-cos3x —sinSx-sin3x = — 3 Ha npomexyTke (—80°; 0°).

28. Haiinure npousBeiecHne KOPHEH ypaBHEHHSI 3\4/ x2—17+ \/ x2 —17 = 40.

29. JIBe CHETOOYNCTHTENbHBIC MAIIMHEI, Pa00Tast OXHOBPEMEHHO, OUMCTHIH BCIO
ynauny 3a 24 muH. Ecnu Obl MONOBUHY YAMIBI OYMCTHNA IIEpBas MAIIUHA, a 3aTeM
OCTABIIYIOCS 4acTh YJHMIBI — BTOpas MalllMHA, TO BCS yNIuI@a Oblia ObI OYMIIEHA 32
50 muH. 3a kakoe BpeMs (B MUHYTax) BTOpas MallWHa, paboTas OfHA, OYMUCTHIA OB
BCIO YJIUILY, €CIIM U3BECTHO, YTO OHA paboTaeT MeIeHHee, YeM HepBast MaluHa?

30. ABCDAB;C;D; — xy6. Touxa K nexut Ha pebpe AB kyba Tak, 4TO

12
AK : KB = 2 : 1. HaiinuTe 3Ha4eHHE BBIPAKEHHS
¢

———, Te ¢ — YroJl MeXy Npsi-
08° @

MbiMH 41K 1 By D;.
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