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IlenTpann3oBaHHOE TeCTUPOBaHMe N0 MaTeMaTuke, 2023

[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.
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1. Cpenu BbIpaxeHU#H (6) ; (—1)6; 60; 122 (0,6) ! YKaXHTE TO, 3HAUEHHUE KOTOPOro paBHO 6.
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1) (é) )% 360 4 123 5)(0,6)"!

2. O6mras crouMocTb 12 K KOH(ET cocTaBiIAeT p pyd. YKaKUTe HOMEp BBIPaXKeHHs, KOTOPOE ONpEAeIIeT eHy (B pyOIix) ox-
HOTO KHJIOTpaMMa KOH(QET.

12 12 1 p
1) 12- 2) — 31— — 4) —— 5) —
)12-p ) » ) » ) 17 » ) 2
3. Ecuu mutockocTh Kacaetcst chepbl, fuaMeTp KOTopoit paBeH 24, TO pacCTOSIHUE OT IIEHTpa c(epbl 0 TOUKU KacaHHs PaBHO:

D10 2)12 318 46 524

WV

4. Cpenu uncen —7; —8; —5; —6; —9 yKa)ure T0, KOTOPOE ABISETCS PELICHUEM HEPABEHCTBA

16
-7 2)-8 3)-5  4)—6  5)-9

5. YkakuTe HOMEp BEPHOTO YTBEDIKIEHHS, €CIH U3BECTHO, uTo (yHKIMs y = f(X) BO3pacTaeT Ha MHOXECTBE JIEHCTBUTENb-
meix uncen u f(—3) =0.

Df=5)<f(=1) D fB)=0  Hf=7>f2) Hf(=6)>0 5)f(6)<0
6. VYkaxure HOMepa TeX (yHKIHiA, KOTOPbIE ABJISIOTCS HEYETHBIMH.

D fx)=va-3 2 f(x)% 3 f) =52 4 f@)=5k+2 5 f(x) =cosOx

7. Ilnomiaau ABYX y4acTKOB IOJISL HAXOAATCS B oTHoweHuu 3 : 8. KakoBa mutomiazp (B rekrapax) MEHbBIIETO Y4acTKa I0JIs, €ClIU
o0m1ast TuIomah JBYX y94acTKOB paBHa 682 ra?

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

2 !
8. Haiinure 3HaueHne BeIpaxkeHust 83 + Ctg 3

16+3v3 1243 24 +/3

D=5 2) 5 3) 443 4 =5 5) 1646

9. Ilpsimas a mepecekaeT TIOCKOCTh 0 B TOuke 4 U 00pasyer ¢ 310 miockocThio yron 30°. Touka B JIeKUT Ha TPAMOit a, pu-

yeM AB = 6\@. Haiigure [uinHy MpoeKIMy oTpe3ka AB Ha MI0CKOCTb O.

H3V2  2)3V3  3)6ve 4 3V6 5 6V3

10. VYkaxxuTe HOMepa BEpHBIX HEPABEHCTB, €CIIH H3BeCTHO, uto 0 < a < 1.

1 1
D6<a+6<7 2a>- 3a>1 4 —>1 5d%<d"
a a
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11. [lns Hayana Kaxiaoro u3 npemiokennii A—B nondepute ero okoHuanue 1—6 Tak, 4ToObI OJYYHIOCH BEPHOE YTBEPIKICHHUE.

Hauano npennoxxenust

A) Ocrarok npu feneHur uucna 233 Ha 3 paBeH ...

b) Korna xapanaamm pasioXuin B KOPOOKH MO 4 ITYKH B KaXIyI0, TO HOIYYHIOCH 3 TIOIHBIE KOPOOKHU U OCTANoCh 3 Ka-
pannama. KomrdaecTso Bcex kapaHaamiei paBHo ...

B) HaubGomnbluee HaTypallbHOE YHCIIO, KOTOPOE IIPY JIETEHUH Ha 6 C OCTaTKOM JaeT HEeMOIHOE YacTHOE, PAaBHOE 2, PaBHO

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

Omeem sanuwume 6 6ude covemanusi Oyk6 u yugp, coomooas aihasummuylo nocied08ameibHOCmyb OYKE 1e8020 cmoadya.
THomnume, umo HekoOmMopbvie OaHHblE NPABO2O CMOAOYA MO2YM UCHONb306AMbCS HECKOILKO pa3 Ul He UCNONb308ambcs 6oooue. Ha-
npumep: A1B1B4.

12. Ha pucyHke u300paxkeHbl rpaduKu ABHKEHHS ISITH MOTO-

IUKJIKCTOB. [ Havama kKaxkaoro m3 mnpemioxeHuii A—B mondepure S, KM A
ero okoH4aHue 1—5 Tak, 4TOObI MOJTYYHIIOCH BEPHOE YTBEPKICHUE. 224
Hagano npexnoxenus F
A) TI'paduk ABMKEHHS MOTOLHUKINCTA, KOTOPBIA IBHIAJCS C D
HauOOJIBIIEH CKOPOCTHIO, 0003HAYEH OYKBOW ...
b) I'paduk nBHKEHUS-MOTOLMKIMCTA, KOTOPBINA IBHUIAJICS C Ha- 168 C
MMEHBIIIEH CKOPOCTBI0, 0003HaYeH OYKBOH ...
B) I'paduk ABHKCHHS MOTOLMKINCTA, KOTOPBIA IBUTANCS CO
CKOPOCTBIO 44 KM/4, 0003HaUCH OYKBOH ... B
OKOHYAHHE TPEIIIOKEHHS 112
1) 4 2) B 3) C 4) D 5) F
A
Omeem 3anuwume 6 gude couemanusi 6yke u yugp, coonooas
anghasumuylo nociedosamenvbHocms 6yke neeoco cmonoya. Ilomuu- 56
me, 4mo HeKomopvle OAHHblE NPABO2O CMOAOYA MO2YM UCHOTb30-
6ambCsl HECKONLKO paA3 Ul He UCnonb308amucs 60obwe. Hanpumep:
AlF1BA4.
>
0 1 2 3 A po
13. Jlan npsmoyronsHeli napannenenunen ABCDA B C Dy. Touku K u M nexar Ha pedpax 4B u
DD/ cooTBeTcTBEHHO, Touka N jexxuT Ha npsimoit CC; (cM. puc.). Beibepure BepHbIE yTBEPXKACHU: 1 4
G : B,
1) npsamas MN nepecekaet npamyro CiDy; | K
2) npsamas KN nexut B mnockoctu B1CC; M+
3) mpsamas KM nexwut B ninockoctd KB M; :
. |
4) npamas KM nepecexaer npsamyio B1Cy; D———34
5) npsmas KM napannensHa miockoctu CBBy; /
6) npsamas MN napajienbHa miockocTu A4 By . c 3
Omeem s3anuwume yuppamu (nopsook 3anucu yugp ne umeem suavenust). Hanpumep, 124. N
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14. Jlana reomerpuueckas nporpeccus (b,), B kotopoit bs = 4, bg
OKOHYaHHe 1—6 Tak, 4TOOBI ITOTYYHIOCH BEPHOE YTBEP)KICHHE.
Hauaino npeaioxeHus OKOHYaHHE MPETIOKCHUS
A) 3HaMeHaTeNb 3TOH NPOTPECCUU PaBEH ... 1
b) CenpMoii 4iieH 3TOH IPOrpecCcuy paBeH ... D 8
B) IlepBslii wieH 3TOl MPOrPeCcCHU PABEH ... 2) 16
3) 2
4) 1
4
5) —16
6) !
2
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= —8. Jlnsg Havyana u3 npeioxenuii A—B noxdepute ero

Omeem 3anuwume 6 6ude couemanusi OyK6 u yugp, coomooas aiphasummuylo nociedo8ameibHOCmyb OYKE 1e6020 cmoadya.
Tomnume, umo nexkomopbvie 0anHvle nPago2o CMoOIOYa MO2Ym UCHONL308AMbCS HECKOILKO paA3 Ul He UCTONb308ambes 6ooouje. Ha-

npumep.: A151B4.

15. I'pamycnas mepa yrna ABC pasna 112°. Buytpu yrna ABC nposezneH i1y BD, KOTOpbIi

JIeIAT NaHHBIA yroi B orHomeHuu 1 : 7 (cMm. puc.). Haiinure rpanycHyro Mepy yrmia 1, ecmn 4 D

BO — Guccexrpuca yrna DBC.

V2
16. Haiinure 3Ha4eHNE BBIpAXKEHUS — - arCCOS <2 .
T

3 _ 2
ataPma=>3

ala+10)
a’>—16

17. Haiinure 3HaueHHE BBIPAKEHUS

18. BepxHror0 CTOpOHY JIMicTa (haHEephl NPSMOYTOIBHOM (HOPMBI Pa3IeIIHIIN YIS TOKPACKH TPsi-
MOH JIMHKEH Ha JIBE 4acTH TaK, KaK [0Ka3aHo Ha pucyHke. TpeyronbHyto yacTb (1) mokpacunum xpac-
Koi Oesioro 1Beta, a yeTbipexyroibuyto (II) — kpackoii ceporo mnBera. CKoJIbKO cepoil Kpacku (B
rpammax) ObUIO MCIIOJIB30BaHO, €CIIU Kpacku Oenoro 1pera noHanoouinocs 280 r U pacxox Kpacku

(F/CMZ) 000HX LIBETOB OIMHAKOB?

log, 581

(0]
1
B ()
11
I
< >l< >
100 cm 140 cwm

19. Haiimure snauenne oipaenns (Xo -+ 11) '°205% e xo — kopens ypasuenus 1ogs (24 — 12x) = logs(x* — 7x+ 10).

20. B paBHOOEApEHHO!H Tpamenuy JUaroHaib MepreHIuKyIsIpHa 00KOBO#M ctopone. Haiinure 3HaueHNUE BBIpAKCHUS 4\/§ -S,

rae S — IUIoIaab TPaIe|H, eCJIM OoJblIee OCHOBAHHE TPAIIEILINH PaBHO 6v/3, a omuH 3 YIJIOB Tparenuu paseH 60°.

21. Ha pucynke usobpaxen rpaduk Gpynkumn y = f(x), 3a1anHo# Ha npome-
xyTke [—12; 8]. Haiiute npousseneHve 3HaueHMH apryMeHTa, IPH KOTOPBIX
f'(x) = 0. (UepHpivm TOUKaMH OTMEUCHBI y3JTBI CETKH, YEPE3 KOTOPBIE TPOXOIHT
rpaduk pyukuuu y = f(x).)

YA

64
22. Haiinure 3HaueHne BoipaxeHns 10g, (7) —log,(16a), ecmu log, (ab) = 24.
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23. Pagnyc ocHoBaHus LuiMHApa paseH 16. IlnockocTs, napajuienbHas OCH LIMIIMHIPA, IePeceKaeT HUIMHAP M0 IPSMOYTONlb-
HUKY C IUIomiaasio, pasHoi 120. HaiinnTe 3HaueHNe BhIpakeHUs E, rne V' — o0beM HWIMHApA, €CITH PACCTOSHHUE OT IJIOCKOCTH

CEUCHUS JI0 OCHU IIMIIMHAPA PAaBHO 47.

x—2y=10,
24. Tlyctb (x1; ¥1), (X9; yp) — pEIICHUS CHCTEMbI YpaBHEHHIX 12 Haiinure 3HaYeHnE BBIpaXKeHUS X1Y2 + X217 -
xy =12.

25. Haiinure cymMmMy BCEX LENBIX PELIEHAN HEPaBeHCTBA 3 .77 < V21 na npomexytke (—16; 16).

26. ABCA;B{C| — npaBuibHas TpeyronbHas pu3Ma, Bce pebpa xotopoit pasusl 3. Touku Pu K —
cepenunsl pedep BC u CC| coorBercTBeHHO, M € AA|, AM : AA; = 1 :3 (cm. puc.). Haiinute yBenuyes- 4,

C
1
HBIHA B 25 pa3 KBaJpaT JUIMHBL OTPe3Ka, 10 KOTOPOMY IIOCKOCTb, IIpoxojsmas uyepe3 Touku M, K, P, nepe- >
cekaeT rpanb A4 ;B B.

M K
4 C
B P
. . 1
27. Haiimure (B rpajycax) HaMMEHbIIHI KOPEHb YpaBHEHHS COSSX - c0s3x — sinSx-sin3x = — 3 Ha pomexyTke (—80°; 0°).

28. Haiinure npousseneHne KOpHEN ypaBHEHHS 3\4/ x2—17+ \/ x2—17 =40.

29. JIBe CHEroOYMCTHUTEIbHbIC MAIINHBI, PaboTast OAHOBPEMEHHO, OUMCTUIIH BCIO YUy 3a 24 MuH. Ecin GbI HONOBHHY YITHIIBI
OYMCTHJIA IIepBasi MAILMHA, a 3aTEM OCTABIIYIOCS YacTh YIHMIBI — BTOpas MalllMHA, TO BCs yiauna Obuta ObI ouniieHa 3a 50 mMuH. 3a
Kakoe BpeMs (B MUHYTax) BTOpasi MaliuHa, paboTasi OfHa, OYMCTHIIA Obl BCIO YIHMILY, €CIIH U3BECTHO, YTO OHA paboTaeT MeAJIeHHee,
4eM IepBasi MaIruHa?

30. ABCDA{B;C;D; — ky0. Touka K nexur Ha pedpe 4B kyba Tak, uto AK : KB = 2 : 1. HalinuTe 3Ha4eHHE BHIPAKEHHUS

12
———, TI€ ¢ — YTOIl MeXJy NPAMBIMH AKu BD,.
cos? @
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