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3HO 2021 poky 3 MaTeMaTHKH — A0JAaTKOBA cecisi

IIpy BEINOMHEHWH 3aaHMIl ¢ KPaTKMM OTBETOM OTMETHTE BEPHBIN OTBET WM BIIMIIHTE B IIOJIE I OTBETa IH(PY, KOTOpas COOTBETCTBYET
HOMepY IMPaBUIILHOTO OTBETA, MJIM YUCIIO, CIOBO, IOC/IEN0BaTeNbHOCTL OyKB (ci0B) wiH 1udp. OTBeT cienyer 3anuchiBaTh 0e3 MpoOesioB 1

KaKHX-JM0O0 JOMONHHUTEIBHBIX CHMBOJOB. J[poOHYIO 9acTh OTHENAITE OT IENOH ACCATHYHOH 3amsarToil. EnuHWIEI M3MepeHHH mucarb He
HY’KHO.

Ecmm BapHUaHT 3aJaH YYHUTCJIEM, Bbl MOXXETEC BIIMCATb WJIM 3arpy3uTb B CUCTEMY OTBCTHI K 3aJlaHUSIM C PAa3BEPHYTBIM OTBCTOM. VYaurenb
YBUIOUT PE3YJIbTATHI BbINOJIHCHUS 3aaaHn1?1 C KpaTKhuM OTBETOM U CMOXET OLCHHUTH 3arpy>K€HHBIC OTBETBHI K 3alaHUSM C Pa3sBEPHYTHIM
0TBETOM. BhICcTaBiIeHHBIE YUHUTCIIEM OauTBI 0T06p8.3${TC${ B Balllel CTaTUCTHKE.

1. VY nix’i3ni mricTHa s TUIIOBEPXOBOTO OyAMHKY Ha MEpLIOMY IOBEPCi PO3TALIOBAHO 6 KBAPTHP, @ HA KOXKHOMY 3 PEIITH MOBEPXiB — I10
8. Ha sixomy moBepci kBaptupa Ne31, skimo kBaptupH Big Nel i 1aji npoHyMepOBaHO ITOCIIJOBHO Bif IIEPIIOTO A0 OCTAHHBEOTO MOBEPXY?

A)3 B4 B)5 D)6

2. KinbpkicTh BiJBiyBauiB OOTaHIYHOIO Cajy MPOTATOM YEPBHS CTAHOBHUJIA YBEPTh BiJl IXHBOI CyMapHOi KUILKOCTI B TpaBHi it uepBHi. Ha
AKiH 13 AiarpaM IPaBUIBHO 300paXKEHO PO3IOALT Bi/[BiTyBadiB bOT0 OOTAHIYHOTO Cajy BIPOJOBXK LUX ABOX MicAILiB?

]Cj.'l]al{iffT‘]: BLABIOYVEAYIE YPGB
B CURELCTE BUTRIIVEAYIE Y 9epBH]

¢ *

A)A BB BB DT

3. Touxu A Ta B nexarp Ha chepi pagiyca 10 cM. YkaxiTe HalOLIbIIEe MOXKIIMBE 3HAYCHHS TOBXKUHH Biipi3ka 4B.
A) 20 cm B) 100w cm B) 10 cm ') 20 cm

4. O6umCHiTh CyMy KOpeHiB piusns X° + 3x — 4 = 0.

A)-4 B)-3 B)3 D4

5. V piBHoGeapenomy TpuxytHuky ABC 3 ocnoBoro AC /B = 40°. Busnaute rpaaycHy Mipy KyTa A.

(>

A
A) 80° b) 70° B) 60° I) 50° H) 40°

6. VYkaxiTh QyHKIII0, rpadik sKOi IPOXOAUTH Yepe3 MOYaTOK KOOPANHAT.

A)y=x-1 B)y=1—x B)yy=1 Nx=-1 ) y=x

7. Cnpocrits Bupas 2(x+ 5y) — (4y —7x).

A) 9x+y B) 9x+ 14y B) —5x+6y I') 9x+ 6y ) 16x+2y
8. Touku 4, B, C Ta D nexarb B OiHiH IUIOIIHMHI. SKi 3 HABEJCHUX TBEPIXKCHb € NPABUIBHUMU?
I. ko Touka B Hanexwuts Binpizky CD, To CB + BD = CD.

I1. Sxuo Touka 4 He HanexuTh Biapizky CD, 10 CA + AD < CD.
III. Sxmo Binpizox CD neperunae Binpizok AB B Touni O nin npsiMum KytoM i AO = OB, 10 AC = CB.

A) e [ ta 11 B) e I B) nmume I ta 111 T) nume 11 J0) I, 1T ta 1T

9. I3 3ammOneHHsM y Hajapa 3emili TeMIeparypa mnopia miaBuinyerbes B cepeanbomy Ha 3 °C miokokHi 100 M. [punag Ha nepriomy
PiBHI CTBOJNIA LIAXTH MOKa3ye Temrieparypy rnopoxu +12 °C. 3a sikoro ¢opmysoro MoxHa BU3HauuTH Temreparypy i (Y °C) moponu Ha miu-
OWHI, 1110 Ha & M HIDKYE BiJ] IEepHIoro piBHA?
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3h 3h 100A 100 100A

=12+ — =12—— = —_ = — =12

A)t +100 b) ¢ 100 B)r=3+ B I 3+12h ) ¢ + 3
(a2 2

7— (sin® B +cos B)?

10. OOuucauBIIH ) ]
3sin”f +3cos? B

A)% B)% B)% N o2

11. SIxoMy 3 HaBeCHUX NMPOMDKKIB HaJIEXKUTh KOPIHb PIBHIHHS

9-x 2
A) (me: =51 B) (=5:-2]  B) (=2:2] D) (2:5] M) (5i4)
12. VkaxiTh npaBiIbHy nOBiitHy HepiBricTs, skmo a = 0,51, b =0,2, c = log,, 5.
A)c<b<a B)b<c<a B)a<c<b MNe<a<b Mb<a<c

13. V npsMoOKyTHIH cHCTeMi KOOpAMHAT Ha IUIOLIMHI 300pakeHO IUIaH MapkoBOi 30HH, IO Mae

dopmy birypu, obmexenoi rpadixamu dynxuiii y = f(x) i y = 3 (aus. pucynok). YkaxiTs Gopmymy s YA .
obuncnenns o S uiei dirypu. y=s(x)
y=3
ITapkoBa
1 30Ha
ol 1 X

A)S:/j(f(x)f3)dx B)S:/731(37f(x))dx B)S:'/04(f(x)+3)dx F)S:'/04(f(x)f3)dx
W s= [ G-

14. BuzHauTe AOBXKUHY anodemMu MPaBUIbHOI YOTHPUKYTHOI MipaMiay, SKIIO IUIoMIa ii TOBHOI MOBEpXHi nopiBHIOE 208 cM?, a nokuHa
CTOPOHH OCHOBH — § CM.

A)13cm Bb) 12 cm B)9cm I 8cm 1) 6 cm

15. Po3s’sukith HepiBHicTs 3° < 2737,

V(=3) w6 e G ()

16. 3ai3Ha KHIIECHS I BUCAIKHU MACAKUPIB IPOMAJICHKOrO (MaplIpyTHOTO) TPAHCHIOPTY W Takci, OOJalITOBaHa HIepe]] BXOJAOM Y CyIep-
MapkeT, Mae GopMy piBHOOIuHOI Tpanenii ABCD. lopxuna 6inbmof ocHoBu A0 cTaHOBUTH 38 M, IIMPHHA KHUIIEHI JOPIBHIOE 5 M. Y3I0BX
MeHIIol ocHoBu BC it 6iuHUX cTOpiH AB # CD 1ulaHyIOTh YCTaHOBUTH 3aro01KHI CTOBIYMKK Ha BijacTaHi 1 M ofuH Bij oaHOro. Yactuhy 3

HHX yX€ BCTAHOBHJIHM (IUB. PUCYHOK). CKiNbKH BCHOTO CTOBITYMKIB Mae OyTH 3a IUIAHOM Y3HOBX CTOpiH AB, BC it CD mi€l KuleHi, Ko
B310BX BC BXKeE BCTAHOBIIEHO 15 CTOBITUUKIB?

1M

1M
L LIl L LTy
B C

S5m

Y

38 M

A)39  B)4l B)42 )43 )45
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17. YcranoBiTh BigmoBiaHicTs Mixk dyHKIieo (1-3) i Bmactusictio (A—/]) ii rpadika

Dynkyis Bnacmusicm v epacpixa ¢pynxyii
1. y=log,x A He NepeTHHaE BiCh )
2. y=x243 B mapanensHuit ocix
3. y=cosx B po3sramoBanwmii y BCiX KOOPAHHATHHX YBEPTIX
I' wMae nume ofHy CIUIBHY TOUKY 3 TpadikoM piBHSIHHS X+ y2 =9
J| cuMeTpUYHUI BITHOCHO NOYATKy KOOPIUHAT

p=Ras B ov =5 B2

1

O00O0O0
2

O00O0O0
3

O00O0O0

18. VYBimnosigniTe Bupa3s (1-3) i3 ioro 3HaueHHsM (A—/), KO0 X = V5-1.

Bupas 3nayenns supazy
L =V Al
2. (V5+1)x
3. P42x+1

H=wo
N N N

p=Tas B ov =2 Bo -2

1

00000
2

00000
3

00000

19. Ha pucynky 306paxkeno ky6 ABCDA|B{CD;, pedpo sixoro nopiBHIOE 2. JI0 KOXHOTO TI09aTKy PEUeHHS

(1-3) moGepits ioro 3axiHueHHS (A—/]) Tak, m06 yTBOPMIOCS IPAaBUILHE TBEPKCHHS. B, G
|
Touamox peuenns 3akinuenns peuenns 4 : D
1
1. [lomxuHa niaroHaii Ky0a JOPiBHIOE A 2. I
2. Bincrans Big Touku A mo npsmoi 4, Cy 1opiBHIOE B 2\/5 e —— =
3. Bincrans Big Toukn A mo mromunn (BB D) nopiBHIOE B 2 \/g e B c
r V3 4 b
o V2
A
b
B
r
A
1
OO0O00O0
2
OO0O00O0
3
OO0O0OO0O0
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20. Ha pucynkax (1-5) nHaBemeHo iHdopmarliio mpo m’ste napanenorpamiB. Jlo koxnoro movarky pedents (1—3) moOepith Horo
3akiHueHHS (A—/]) Tak, mo0 yTBOPMIIOCS MIPaBUIbHE TBEPKCHHSL.

Puc. 1 Puc. 2 Puc. 3 Puc. 4

4 , 12 8 12

ya
Puc. 5
8
3 2
Touamok peuenns 3akinuenns peuenns
1. [Ilapanenorpam, AiaroHani sIKOTO IEPETUHAIOTHCS A MiJ IPSMUM KyTOM, 300pakeHO Ha A puc. 1.
2. Tlapanenorpam, MEHIIHMH KyT SIKOro fA0piBHIOE 30°, 300paxkeHo Ha B puc. 2.
3. [Ilapanenorpam, mioia sSkoro JOpiBHIOE 16, 300paxkeHo Ha B puc. 3.
I' puc. 4.
O puc. 5.
A
b
B
r
A
1
OO0O00O0
2
OO0O00O0
3
OO0O00O0

21. Ha nmaumi mopo3uBa Macoro 500 r HaBeeHO iH(pOpMAILio (UB. PUCYHOK) PO MOKUBHY (XapuoBY) HIHHICTh BOTO
npoaykry Macoto 100 r: 6inkiB — 3,5 1, sxupiB — 12 1, BynieBoziB — 21 1.

1. Bu3Haute eHepreTHuHy (KaJopiifHy) WiHHICTB (Y KKaji) boro Mopo3usa Macor 100 1, SKIIo eHepreTH4Ha LiHHICTh OLIKiB Maco 1 r
CTaHOBHThH 4 KKaJI, )KUPIB Macoto 1 T — 9 KkaJ, ByIIeBOIIB Macoro 1 r — 4 kkai.

2. Mopo3uBo, 3’inene Jlagoro, cranoBuuo 30% Bix yciei nauxu (500 r). BuzHauTe eHepreTuuHy LiHHICTB (y KKaJl) CIOXKHTOTO HEXO MOPO-

3UBa.

22. Ha pucynky 306paxeno npamoxyTauk ABCD # cexrop KAD, y sxomy ZKAD = 90. I[Inoma cexropa

KAD nopiertoe 100m cm?. Jlyra KD neperunae cropory BC B Touni M, npudomy BM = 16 cm.
1. BuzHaute 10BXHHY (Y CM) CTOpPOHU AD.
2. O6uucith miory (y CM2) npsimokyTHUKa ABCD. B C
M
H
A D

23. YV mpsAMOKyTHil cHcTeMi KOOpAMHAT y MpocTopi 3ajaHo Bektop d(2; —9; 3).
1. Busnaure koopauHary Bektopa b = —2a. Y BiANOBii 3aNUIIITE iXHIO CyMy.

2. O6uucniTh ckanspuuii 106yTok d - b.

24. ApudmernyHy nporpecio (a,,) 3a1aHo HopMyIOI0 1-TO WieHa: d, = 5 — 3,6n.
1. BusHauTe mocTuii wieH miei mporpecii.
2. BusHaute pi3HUIIIO d4 — d3.

25. Ha Bubopax mpesuieHTa IIKOJNH OaloTyrOTbCs Tpu Kaugupati: Harams, Mwukona it AHTOH. 3a pesynbraTaMH OIMTYBaHHS
HMOBIPHICTb TOTO, 1[0 IepeMOXKe AHTOH, JOPIBHIOE HMOBIPHOCTI TOrO, 10 epeMoxe MuKoina, i BABidI MEHIIA 3a IMOBIPHICTH TOTO, LIO TIe-
pemoxe Haraust. SIkoro 3a pe3ynbraTaMy ONMUTYBaHHS € HMOBIpPHICTB TOTO, 1[0 PE3UASHTOM IIKOIU 00epyTh Mukomy?
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26. Ilporsirom 40 XBWIMH YypOKY Y4HI BHUCTYIWJIM 3 TPhOMa JOMOBIASIMH OJHAKOBOI TPHBAJIOCTI W Moka3zamu JBi mpeseHrarnii. [Tokas
KkoxkHOI mpe3eHTanii TpuBaB Ha 10 xBuiuH Ollblle, HDK JOHOBiAb. BusHaute TpuBamicTs oxHiel gomosini (y xB). TpuBamicTio may3 Mix
JIOTIOBISIMH i IIPE3CHTALIISIMU 3HEXTYHTE.

27. OGuncnirs 400! ~108204,
28. Poss’sukits HepiBHicTs X — 9| < 3.V Bianosiai samuwits cymy Beix if inux po3s’sskis Ha npomixky [—15; 15].

29. Orer nuie CMC-TOBIIOMJICHHS 3 TPHOX peueHb. Y KiHIIl KOXXHOTO 3 HUX BiH MPUKPIIIUTH OJMH i3 IT'SITHA/ALSTH BECEIUX CMANINKIB.
CKIJIbKH BChOTO € CIIOCO0iIB BUOOPY TaKUX CMAMIIUKIB [Tl IPUKPITUICHHS, SKIIO BCI CMAMIMKK B MOBIJOMJICHHI MAlOTh OYTH pi3HUMHE?

30.

3anano QyHKIi0 y = X —12x.

1. Inst HaBeAEGHUX y TaONUI 3HAYeHb apTYMEHTH X BU3HAYTE BiJIIOBIAHI IM 3Ha4eHHS y (CM. TOIHILY). x |y
2. Bu3nauTe # 3anuITiTh KOOPAWHATH TOUOK NepeTnHy rpadika GpyHKmil y = x® — 12x i3 Biccro x. -1

3. Buaiinite noximay / gysxuii f(x) = x° — 12x. 0

4. Buznaure Hymi GyHKuii /. 5

5. BusHauTe NpOMDKKH 3pOCTaHHS 1 ClIaIaHHs, TOYKH EKCTPEMYMY H eKcTpeMyMH QYHKIIIT /.

6. IToOynyiiTe ecki3 rpadika pyHKUIT /.

31. OcboBUM TepepizoM LMIiHApa € MpAMOKYTHHK ABCD, cTopoHa AD SKOrO NEXUTh y HIDKHIM ocHOBI muminapa. Jiaronans AC
nepepizy YTBOPIOE 3 IUIONIMHOIO BEPXHBOI OCHOBHU HIITIHAPA KyT B. liaMeTp OCHOBH IMJIiHIpa JOPIiBHIOE d.

1. 306pa3iTh Ha PUCYHKY 3aAaHUIl UTIHAp 1 Horo ockoBHit epepi3s ABCD.

2. Vkaxith KyT f, mo yTBOpIo€ npsiMva AC 3 IIOMNHOI0 BEPXHBOT OCHOBH IMITIHIPA.

3. BusHaute 06’eM mummiaapa.

32. OcbOBUM Iepepi3oM HWIiHApa € NpIMOKYTHUK ABCD, ctopoHa AD SIKOTO JISKUTH y HIDKHIM OCHOBI mwminapa. Jiaronams AC
nepepizy yTBOPIOE 3 IUIOIIMHOK BEPXHBOI OCHOBU IuIiHApa KyT f. [liameTp 0cHOBH HUIiHApa N0piBHIOE d. Ha koni HUkHBOT 0CHOBH BHOpa-
HO Touky K Tak, o Bipizok 4K BHIHO 3 TOUkd D mix kyTom 30°.

1. 300pa3iTh Ha PUCYHKY 3aJaHMIl IIIHAP i BKXITh KyT y Mix IomuHo0 (CKA) 1 mionmHo0 HIKHBOI ocHOBH. OOIpyHTYiiTe iforo
TOJIOKEHHSL.

2. Busnaure KyT y.

33. JloBemiTh TOTOKHICTD

6a%+20a— 16 B 2—3a
a+4 " sin330°°

34. 3apaHo cucTeMy piBHSIHB
a? +ax+ 37 =27,
x 43 =g,

JIe X, ¥y — 3MiHHI, @ — cTaia.
1. Po3e’sokiTh 110 cuctemy, sxio a = 0.
2. BuzHaure BCi pO3B’SI3KH 3aJaHOT CUCTEMH 3aJISKHO BiJl 3HAYEHD d.
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