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3HO 2021 poky 3 MaTeMaTUKH — MPOOHUI TeCT

[Ipu BBIMONHEHWU 3aJaHUI C KPATKUM OTBETOM OTMETHTE BEPHBIA OTBET WJIM BIUIINWTE B IOJIE JUII OTBETA
udpy, KoTopasi COOTBETCTBYET HOMEPY MPABUIBLHOIO OTBETA, MM YHCIIO, CJIOBO, OCIEI0BATEILHOCTh OYKB
(cmoB) mu mdp. OTBET ClIeAyeT 3amKChIBaTh 0¢3 MPOOEIOB U KAKHX-JIMOO JOMOJHUTEIBHBIX CHMBOJIOB.
JpoOHyt0 YacTh OTHENSIITE OT LIENOoN AeCATHYHOM 3amsiToi. EquHuIBI n13MepeHnii mucarb He HYXKHO.

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. I'pyna 3 15 mkonspiB y CympoBOAiI TPbOX AOPOCIHX IUIAHYE aBTOOYCHY E€KCKYpPCil0 B 3allOBiJIHUK.
Openna aBrobOyca ansi ekckypcii komrye 800 rpH. BapTicTh BXiZHOrO KBUTKA B 3alOBIAHMK CTAHOBUTH
20 rpH s mkossipa i 50 TpH — A Jopocioro. SIKoi MiHIMaNbHOT CYMH TPOIIed JOCTaTHBO ISl IPOBE/ICH-
HS II€T eKCKYPCii?

A) 1050 rpu B) 1150 rpu B) 1250 rpu I') 870 rpu

2. Ha pucynky 3o00paxkeHo rpadik 3aleKHOCTI HUIAXYy S

. . . S, kM A
(y kM), TIpoiiieHOTo TPYIIOK TYpPHUCTIB, B yacy ¢ (y rox). Ske 3
HABEJCHUX TBEPPKEHD € MPABUIHLHUM? 30
20
10
ol 12345 6 7 8usron

A) 3ynuHka TpuBasa 4 roIUHU. b) Jlo 3ynuHku Typucty npoiuuiy 20 k.
B) Iicns 3ynuHKY TypUCTH NPOHIIUIM OUIBIY BiJICTaHb, HIXK 10 3yITUHKH.
I') Typuctu 3poOuy 3ylMHKY uepe3 4 TOAWHU MICHsl TOYaTKy PYXY.

3. Cyma J1oBXkHMH yCiX pedep MpsSMOKYTHOTO Iapajesernine/a, 0 BUXOIATh 3 OJHi€] BEPILINHHU, IOPIBHIOE
60 cM. Busnaure cymy JOBXHH yCiX pedep IbOro napajiesnemnimnesna.
A)360cm  B)240cm B)180cm  TI)120cm

X
4. Po3B’sDKITh PIBHSHHSA 0= 2,5.
A)025 B4 B)125 )25 D)2
5. Ha pucynky 300paxeHo Tpameniro ABCD. Buznaute rpagycHy mipy KyTa B C
BCD, sxmo ZADB = 35°, ZBDC = 20. =

359K
D

A)125°  B)165°  B)155°  T)145°  JI) 140°
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6. Ha pucynky 3o0paxkeno rpadix ¢ymkuii y = f (x), BU3HAYEHOI Ha
mpoMikKy [—2; 4]. YKaxiTh TOUKY EKCTpeMyMYy Ili€i (QyHKIIIT.

Ax=—2 Bx=—-1 Bx=1 nDxx=3 mnHxo=4
7. Cnpocrutu (a — 4)? —a?.
A) —8a+16 B 8a+16 Byle 1) —4a+16 g —4a—+8
8. Tlepion T eneKTpPOMArHiTHUX KOJNHMBAaHb Y KOJNHMBAJILHOMY KOHTYPi, IO CKIAIA€ThCS 3 IMOCHTITOBHO
3’€THAHUX KOHJEHcaropa eMHIicTI0O C i KOTYIIKU 3 1HIYKTHUBHICTIO L, 004uCIIO0Th 3a hopmynoro Tomcona
T = 25/ LC. Busnaure i3 niei GopMynu iHIyKTUBHICTE L.

T 2nC 1 /T 4w*C T?
N 2nC B) T B) C 21 b & n

157
9. OGuucnuBIIH 3
A)S Bb) 15 B) 125 I 375 1) 675
10. fIxi 3 HaBeEHUX TBEPKEHb € IPABUIBHUMU?
I. diaronauni Oyap-sSKoro mapanenorpaMa piBHi.
II. ITpoTunexHi Kyt Oyab-sIKOTO Mapajienorpama piBHi.
III. BigcraHi Bifg TOYKH NEPETUHY AiaroHalneil OyJb-sIKOTo mapaenorpaMa g0 Horo MpOTHUIIEKHUX CTOPiH
piBHI.
A) e 11 B) nmume 11 11T B) L II, III ) mame T 11 J1) e 111 1T

11. Po3B’sXITh CUCTEMY PIBHSHb

6(x+5)+ 10y =3,
2x =y—+4.

Jlnst onepskaHOTo PO3B’SI3KY (xo; yo) YKaXIiTh CyMy X =+ Vo).
A)-25 B)-35 B)35 I)65 )15

. . . 2x—3
12. VYkaxitp noxinny ¢yHKmii f(x) = .
X
3 3 4x -3 3
Nf=5 Bf== Bf=—7- Df=-5 nf=2
X X X X

13. Po3s’suxith HepiBicTs 4 - 3% < 3" + 6.
A) (—o0;10g96)  B) (—0;10g,3) B) (—o0;2) 1) (—o0; 1) ) (—oo;logs2)
14. Cupocrits Bupas 2c0s(450° + a) — sina.
A) Sina b) —3sina B) —2cosa—sina I)2cosa—sina J) 3sina

15. Bicexrpuca xyta 4 npsimokytauka ABCD nepetunae ctopony BC B touti K. OGYHCIITh TUIONTY HYO-
tupukytauka AKCD, sxmo BK = KC = 8 cM.

A)48cm®  B)72em?  B)9%6cem® ) 128cm® M) 192 em?
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16. Uyxepky muninapuyanoi ¢popmu BucoToro 10 cM 1 pagiycoM ocHOBH 1 ¢M 3amakoBaHO B KO-
pOOKYy, 0 Ma€ (OopMy MPABHIBHOI TPHKYTHOT IIPH3MH (JIUB. PUCYHOK). OCHOBH IIMIiHJPA BIIHNCAHO | N/
y BiAMoBizHI OcHOBH Npu3MU. OCHOBH KOPOOKHM (IIPU3MM) BHTOTOBJIEHO 3 IMOJIETHJICHY, a BCi ii
0iuHi rpaHi — 3 manepy. BusHaure miomnty mamnepy, BUTPa4eHOTO Ha BUTOTOBJICHHS TaKoi KOPOOKH.
VYKkaxiTh BiJNOBib, HAWONMXKYY A0 TOYHOI. BuTparamu mnamepy Ha 3’€IHaHHS T'paHeld KOpOOKH

3HEXTYWTE.
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N4

A)55em®>  B)75em®  B)105em® D) 115em® ) 135 em?

17. YcraHOBITH BIAMOBIAHICTS MiXk To4aTKOM pedeHHs (1-3) i #ioro 3akinuennsaM (A—Jl) Tak, o006 yTBo-
PUIIOCS TPABUIIBLHE TBEPKEHHS.

Tlouamok peyenns 3axinuenns peuenms

) 3 A PO3MIILEHO JIUIIE B MEPLIii i APYTiii KOOPAUHATHUX YBEPTSX.
1. Tpadix dynkuii y = —X 2 o)

. B Mac 3 rpadixom piBmsiHES X y = 9 nume OJIHY CIIJIbHY TOYKY.
2. Tpadik pynkuii Yy = /X . .

] o B cumerpuuHUii BitHOCHO OCi y.
3. Ipadix pynxuii Y = COSX I' cuMeTpuyHHI BiTHOCHO NOYATKY KOOPAWHAT.

JI He Mae CHiIHUX TOYOK i3 rpadikoM piBHAHHS X = 0.

NHW T

1
O00O0O0

2
OO00O0O0
3
O00O0O0

18. YcraHOBITH BiAMOBIAHICTH MiXk TIo4aTKOM pedeHHs (1-3) i fioro 3akinuenHsM (A—Jl) Tak, o060 yTBO-
PHIIOCS TIPaBUIbHE TBEPKCHHSI.

Puc. 1

O

5cMm

Puc. 2 Puc. 3 Puc. 4 Puc. 5
5cm 5 ou 10 cm 5cMm /%\
5¢cMm 60°  45° 6 cM
HO’—[[ImOK pequH}z

1. TpuxyTHHK, y KOTO LICHTPH BIMCAHOTO i OMMCAHOTO Kil 30iraroThcs, 300pakeHo Ha
2. TpuKyTHHK, ONMH i3 BHYTPIIIHIX KYTIiB SIKOro HopiBHIOE 30° 300paXkeHo Ha
3. TpukyTHUK, y SIKOTO PajiyC OMUCAHOIO Koia Oimbmmii 3a 5 cM, 300paskeHO Ha

3axinuenns peuenns

A puc. 1. b puc. 2. B puc. 3. I' puc. 4. I puc. 5.
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OO0O0O0O0
3
O00O0O0
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19. VYcraHOBITH BiAMOBIAHICTH Mik BHpazoMm (1-3) i mpomixkkom (A—/l), IKOMy HaleXHUTh 3HAYCHHS

IIbOTO BUpPa3y, Ko a = 4,5.

Bupas

. a—2,7
2. V/3,5—a
3. logsa

A

b

B

r

A

1

O00O0O0

2

O00O0O0

3

O00O0O0

Ipomioscox
A (=2;0)
B (0;1)

B (1;2)
r 3
A 35

20. /TomXxrHa KOJIa OCHOBH KOHYCA JIOPIBHIOE 367, TBipHA HAXHWJICHA JIO TUIOIIMHU OCHOBH IiJ KyToM 30°.

YcTaHOBITh BiIOBIIHICTE MiX BiapizkoM (1-3) i fioro qosxkuHow (A—/]).

Biopizok

1. paniyc OCHOBH KOHYca
2. BHCOTa KOHYca

3. paaiyc cexTopa, 110 € PO3ropPTKOI0 OiYHOT MOBEpXHI KOHYCa

MW >

1
O00O0O0

2
OO00O0O0

3
O00O0O0

A
b

B
r
A

Hoedxcuna 6iopizka

6v/3
18

123

6
36

21. ABToMOO0inb JBiYl 3aMpaBISIN NAIBHUM 1 mopa3zy mo 40 i. L{ina nanbHOro, BUKOPUCTAHOTO IIiJT Yac
nepuoro 3anpasienss, craHoBmiaa 20 rpH 3a 1 1. [opiBHSIHO 3 Helo 1iHA TAJILHOTO, BUKOPUCTAHOTO IS IPY-

TOro 3ampasieHHs, Oyna Oiibioo Ha 2,5%.

1. CKiNbKM rpUBEHB KOIITYBaB | JI MAJIBHOTO, BAKOPUCTAHOTO ISl APYTOTO 3aIlpaBICHHS?
2. CKinbKY BCHOTO BUTpadeHO Tpoiiei (y TpH) 3a I1i J[Ba 3anpaBieHHsS aBTOMOOUIS MadbHUM?
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22. Y pom6 ABCD Bnucano kBaapar KLMN, ctopona KL sKoro mepeTuHae B
niaronans AC B touni P (qus. pucynok) AL = 10 ecm, AP = 8 cwm. L M
1. O6uuncniTe TOBXUHY CTOpoHH KBagpaTa KLMN (y cm). A 12 H C
2. O6uucnite qoBXKUHY aiaronani BD pomba ABCD (y cm). e N
D

23. V npsSMOKYTHIM cHcTeMi KOOpIAMHAT y MPOCTOPi MOYATKOM BEKTOpA zﬁ (9;12; —8) € Touka
A(3; =7;11).

1. Busznaute opauHaty TO4KH B.

S
2. O6uucaite Mmoayns Bexktopa d = 4AB + Bj

5,2—0,8n

n.
2

24. Cymy n mepumx uieHis apudMeTHaHOi nporpecii (a,) 3axano popmynorwo: S, =

1. BuzHauTe cyMmy nepiimx MiecTH YWICHIB Ii€i mporpecii.
2. BusnauTe ueTBepTHI WiieH 1€l mporpecii.

25. Ha pgiarpami BimoOpaxeHo iHboOpMaIlilo po pe3yabTaTd CKIaJaHHs

IMCHMOBOTO 3JIiKy CTy/leHTaMu NeBHOi rpymnu. Kowmicis 3 sxocti ocsitu pos- £ 10

MOYMHAE TEPEBIPKY BiANMOBIIHOCTI BUCTABIEHHMX OI[HOK 3MICTy 3alikoBHX &, 8

pOOIT CTyneHTiB i BinOupae 1T mepeBipkH JAeKinbka poOiT HaBMaHHA. fka £ 6

fIMOBipHICTB TOTO, 110 MepLIo0 Oyae BiaidpaHo poboty 3 ouinkoro D? Otpu- % 4

MaHy BiJIMOBiIb OKPYTIIITh 10 COTHX. 5 2 |:| |:| |:| [
0ABCDEF

Owinka

26. TpuBamicTh 3eneHOro curHany cBitiodopa Ha 15 ¢ moBmIa 3a TPUBATICTh YEPBOHOTO CUTHANY U y
JBaHAIIATH Pa3iB JOBIIA 32 TPUBAIICTh KOBTOTO CUTHAIY. Slka TpuBaIicTh (Y C) YEPBOHOTO CHUTHAIY, SKIIO
TPUBATICTD 3€JIEHOTO CUTHAITY BITHOCUTHCS IO CyMapHOi TPUBAIOCTI YePBOHOTO 1 )KOBTOTO CUTHAMIB SIK 3 10

27
18 —8v/2 /
27. O6UYUCHITH —\/> 9—1—4\/5.
V2

28. Po3B’sKITh pIBHSHHA x—|—4]x] = 3. Sxmo piBHAHHA Mac €IUHWA KOpiHb, 3alMINITH HOro y
BiZIMOBiAI. SIKII0 piBHSHHS Ma€ KiJibka KOPEHIB, TO Y BiJNOBi/Ii 3aMUMIITh IXHIO CyMY.

29. Ha kypcax 3 BUBYECHHSI IHO3EMHHX MOB SIK OOHYC 3allpOIIOHOBAHO J1Ba OE3KOIITOBHI 3aHATTA, OHE 3
SKHX TIPOBOAUTHUMYTh IUCTAHIIWHO, a Apyre — B ayAuTopii. TeMy KO)KHOTO 3 IIMX JIBOX 3aHSTh CIyXad MOXKe
BUOparu camocTiiiHo 3 10 3anpononoBanux. CKiJIbKH BCHOTO iICHY€ CIIOCOOIB BUOOPY POPM MPOBEACHHS IIUX
JIBOX 3aHATH Ta PI3HUX TEM J0 HHUX?

30.
3anano dyukuito y = 2x + 8.

1. Jlng HaBeAeHUX y TaONMUIl 3HAYEHb apryMEHTY X 1 3HadeHb (PyHKIIIT y BU3HAUTE BiJMOBIIHI 4
iM 3HaYCHHS Y Ta X (IUB. TAOIHILY). 0
2. 3anuIuiTh KOOpIAMHATU TOUKU M nepeTuHy rpadika 3agaHoi QyHKIIII 3 BicCIO X. 0

3. 3HaiiniTe 3arajabHUN BUNIAL IEPBICHUX (PyHKIIT f(x) =2x—+8.

4. 3naiiaite nepBicHy F(x) QyHKIIT £, rpadik SKOi IPOXOIUTH Yepe3 TOUKy M.
5. [loOynyiite rpadix ¢pyHkmii F.

6. Buznaure 001acTh 3HaueHb QYHKIIT G(x) =3.F (x) +1.
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31. ¥V npaBunbHii yoTupuKyTHIN Tipamini SABCD 1uiockuii KyT MpH BeplivHi S mipaMian A0piBHIOE [3.
JosxuHa arodemu mipaMian JOPiBHIOE 6.

1. 300pa3iTh Ha PUCYHKY 3aJaHy MipaMiay i Mo3HauYTe KyT .

2. BusHauTe TOBXHHY CTOPOHHU OCHOBH Tipamian SABCD.

3. Buznaure 00’em nipamiau SABCD.

32. ¥V npaBunbHii yoTUpUKYTHIN Tipamini SABCD 1uiockuii KyT NMpH BepIvHi S mipaMian T0piBHIOE f3.
JoBxuHa armodemu mipaMian JOPiBHIOE 6.

1. 300pa3iTh Ha PUCYHKY 3aJaHy mipaMifay ¥ yKaXKiTh JiHIHHUAN KYT Y ABOTPAaHHOTO KyTa NpH ii Gi4HOMY
pedpi. OOrpyHTY#TE HOTO TTOJIOKECHHSI.

2. Buznaurte KyT Y.

33. JloBeniTh TOTOXKHICTh

3
) x’ —1
1 —8sin%x-cos’x —2cos>2x = - —X
x*+x+1

34. 3agaHo piBHIHHSI

(x—2)-(x*—3(a—1)x+2a* - 3a)
logy 5(3 —2x) +2

=0,

e x — 3MiHHa, @ — cTaja.
1. 3anumIiTh MHOXKHHY JOITYCTUMUX 3HaU4€Hb 3MIHHOI X.
2. Po3B’sikiTh 3a1aHe PIBHSHHS 3aJI€KHO Bijl 3HAYCHD d.
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