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BCTYII

JaHuii MOCIOHMK € YacTHHOIO JIEKUIHHOTO KypCy eJIeMEHTapHOI
MaTeMaTHKH, SKHH YHTa€Thbcsd Ha MIATOTOBYMX Kypcax LleHTpy
MoyHiBepcuTeTchbkoi miarotroBku HY "3amopispka momitexnika"'. Tyt
HaBeJleHI KOHTPOJIbHI pOOOTH 3 MaTeMaTHKH, SIKi CKIAACHi U CllyXadiB
HiIrOTOBYMX KypCiB crHelialbHOCTEl CEKOHOMIYHOTO Hampsmky. Lli
KOHTPOJIbHI pOOOTH PEKOMEHIYETHCS IPOBOIUTH Ay TUTOPHO.

[lociOHMK MICTUTH WIICTH KOHTPOJNBHUX pOOIT; 3 HHUX II'STh
TEeMaTHYHUX POOIT 3 OKPEMHX pPO3AUTIB EJIEeMEHTApHOI MaTeMaTHKH, a
OCTaHHS II0cTa podoTa — MiJICYMKOBA IO BChOMY Matepiany Kypcy. Kokna
KOHTpOJIbHA po0OTa Mae ABa piBHA ckimagHocTi. llepmumii piBeHbp Mae
TeCTOBHH (opMaT, B SKOMY NpPOMNOHYIOTHCS BapiaHTH BiAMOBiAEH.
3aBmaHHSA OpYroro piBHA MAaloOTh BIAKPUTY QopMy BigmoBimi. Y
KOHTPOJBHUX pobotax Ne 1 — 5 B KokHOMY piBHI mo 5 3amay, y
KOHTPOJIBHIA poboti Ne 6 — mo 10 3amay. Kokna koHTponbHa pobota
CKJIaJicHa Y YOTHPOOX BapiaHTax.

Kontponmsaa pobGora Nel wmictuTe 3amadi 3 apudMETHKH, Ha
NepeTBOpeHHs ainreOpaiyHux BHpa3iB, HA MPONOPMLIi 1 BiACOTKH; 3adayi Ha
pO3B'sI3aHHA anreOpalyHUX PiBHAHb Ta 1X CHUCTEM, TEKCTOBI 3amadyi, sKi
PO3B'SA3YIOTHCS 32 JOIIOMOTOIO CKIIaJaHHs alreOpaidHuX piBHSIHB, a TaKOXK
napaMeTpuyHi 3a/1adi, B SKHX MOTPIOHO CKJIAcTW i PO3B’sI3aTH PIBHIHHSA
BiIZTHOCHO TapaMeTpa.

KontpomsHa pobotra Ne2 MicTUTh 3amadyi  Ha  PO3B'SI3aHHA
anreOpaiyHUX HEPIBHOCTEH, iX CHUCTEM Ta CYKYIHOCTEH, IapaMeTpUy4Hi
3a1adi, B SKUX HOTPIOHO CKJIACTH i PO3B’s3aTH HEPIBHOCTI BiIHOCHO
mapameTpa, a TaKoXK 3a/1a4i Ha Iporpecii.

KontpombHa pobotra Ne3 MicTuTh 3amadyi  Ha  PO3B'SI3aHHA
MOKAa3HUKOBUX pIiBHSAHb, HEpIBHOCTEH Ta ix cHcTeM; 3agadi  Ha
NEPEeTBOPEHHS JIOTapu(MIUHUX BHUPA3iB, PO3B'A3aHHS JIOrapuPMIUHUX
PiBHSIHB, HEPIBHOCTEH Ta iX CHCTEM.

Konrtponbna pobora Ned4 mpucBsiueHa TPUTOHOMETpii, IIaHIMETPil,
cTepeoMeTpii 1 BEKTOPHii anreopi.



KontponmsHa pobota Ne5 MicTuUTh 3a/adi Ha BIACTUBOCTI (PYHKITIH,
mudepeHItiaTbHe 1 IHTETpajbHE YHCIICHHS, KOMOIHATOPHKY, TEOPII0
HWMOBIpHOCTE i MATEMaTUYHY CTATUCTHKY.

KonTponbHa poboTta Ne6 € mifiICyMKOBOIO, MiCTUTh 3aBIaHHS IO BiX
TeMaXx Kypcy elleMeHTapHOI MaTEMaTHKH.

B xiHII HaBeACHO CIMCOK JITEPATypH IS MiAroToBKH 10 31a4i 3HO
ta JIITA — 30ipHUKH 3aBAaHb 3 pO3B'"A3KaMH, TPEHAXKEPH, TOBITHUKH.

Vknagayi MOCiOHMKAa Hamaraiuch, I00 CTPYKTypa 3aBjJaHb
KOHTPOJBHUX POOIT Ta iX 3MicT Oysn ssKoMora OmkIrMu 10 3aBaanb 3HO
3 MaTeMaTuKH, OCKUIbKM OCHOBHa MeTa POOOTH MiATOTOBYHMX KYypCiB —
JomoMorta aliTypieHTam migroryBatuck Ao 3madi 3HO Tta Berymy mo
YHIBEPCHUTETY.

Crayxaui KypciB BHKOHYIOTh KOKHY KOHTPOJBHY pOOOTY B KiHLI
BUBYCHHS BIIMOBIAHOTO MOAyII0 jauciuiuiind. KoHTpombHa poboTa
BUKOHYETBCS IIJI dYac ayAWTOPHUX 3aHATh. Ilicms TmepeBipku Ta
OIIIHIOBaHHS pPOOOTH MPOBATUTHCS aHAIi3 PO3B"A3KIB Ta X 0OrOBOPEHHSI.
TakuMm 4MHOM, IIi KOHTPOJIBHI POOOTH € Ba)JIMBOIO CKJIAJIOBOIO YaCTUHOKO
CaMOCTItHOT ayaTuTOpHOI POOOTH CITyXadiB B paMKaX MPAaKTHYHUX 3aHATH;
BOHM JIOTIOMAararoTh abiTypieHTaM OI[IHMTH CBil IMOTOYHUN PiBEHb 3HAHHS
Mmarepiaiy. OkpiM TOro, Ul BUKJIaaada i poOOTH € METOJOM AiarHOCTUKU
Ta KOHTPOJIIO 3aCBOEHHS HABYAJIHHOT'O MaTepialy CllyXa4aMu KypcCiB.

Marepianu 1aHoro mMociOHUKa MOXYTh OyTH BUKOPHCTAHI TaKOXK JUIS
MPAaKTUYHOI UTFOCTpaIlii TECOPETHYHUX TOJOKECHb Wi Yac BUKIAJIECHHS
JEKIIHHOTO MaTepiary, Ipy MPOBEICHH] MPAKTUYHUX 3aHATh, @ TAKOXK IS
MPOBEACHHS MOAYJIEHOTO KOHTPOJIO (OTO 2y TMTOPHOI YaCTHHH).



KOHTPOJIBHA POBOTA Nel

BapianT 1
Pisensv 1
AR N
1) OGuucautu 33(4 4) + 5
Al -8 B 0,125 0,5 8 i 4 Trma

BIJIIOBIAb

2) TleperBoputu Bupaz /13 — 2322 .
@ @ @ Innra
VIT-42 2-411 V10-43 3-410 11442  sianosis

3) 3HaiiTy Hai6IIBIIKA Po3B’sI30K piBHsHAES X (X —4) = x — 4.

A Bl Ble -4 [@s Hum

BIJIIIOBIAb

4) 3maiitn cymy kopenis pismstHEsS (16— x°)V3+x =0.

Ao [Bls B @1 (g4 Homa

BIJIIOBIAb

3x—y=2
5) Po3m’s3aTu cuctemy piBHSIHB Y Ta BKa3aTH 3HAYECHHS
2x+3y =5
2x+y.

[A] 0 (5] 1 B]3  [T]3 [A] 4 g luma

BIJIIOBIAb



Pigens 2

6) 70% crymeHTIB KOJEMKY IimsaTh Mopo3uBOo. 3 HuX 12% HagarmTh
nepeBary mokoiagHoMy. CKUTBKH BCHOTO CTYJICHTIB B KOJIGMXKI, SKIIO
IIIOKOJIATHOMY MOPO3HBY HaAaroTh niepeBary 210 cryaeHTiB?

a? a’ a a’
7) Cuopoctutu [aer_az +2ab+b2]:(a+b_a2 _sz.
|x|2—l+|x+1|
|x|-(x—2)

8) Cmpocrutn npu x € (—o; —1) (api6 060B’s13K0BO
CKOPOTHUTH).

2x X 72

9) Po3B’s3aTH piBHAHHS + =— .
x+6 x—-6 x"-36
10) [IBi TpyOH, BIAKpUTI OJHOYACHO, 3aIIOBHIOIOTH OaceiH 3a 5 rof. Skio
BHTpaATH BOIM depe3 Mepiry TpyOy 301IBITUTH B 2 pasu, a 4epe3 APyTy
3MCHIIIUTH B 2 pa3d, TO 0aceliH HAIMOBHUTHCA 3a 4 roJl. 3a sSKHid Yac
HATIOBHIOE OaceliH mepiia Tpyoa?

BapianTt 2
Pigens 1

3 2/3\73
1) OGumcmurn: 2-(=3)7 +((gj ] +(=3)°.

A] 1 B -3 4 0,25 I 2 ] Tnra

BIITOBIAb
2) IleperBopuTH BHpa3 \/13—2\/% .
@ IEI @ @ I[nma
N2 NI 10-\3 B-10 ViT+v2 simosin



3) 3maiiTi HaltMEHIIHIA PO3B’ 30K PIBHIHHS

(x* =9 (x+1)=(x=3)(x+1).

-1 [B] -2 -3 1,5 (a] -1,5 ] Tura

BIITOBIAb

4) 3maiiti cymy kopenis piasHEs (x° —1)3/2x+1=0.

05 [B]os 0 1.5 [A] - [ 1mna

1,5 BIJIIIOBIb
. 3x+y=-2

5) Posp’s3atu cuctemy piBHSIHB Ta BKa3aTH 3HAYCHHA
2x+3y =1

3x-y.
IE Jisnic]
- @ 2 -2 ! @ 4 BIAMOBIAb
Pisens 2

6) Ywucno x cknagae 25% Bix uucna y, yucino y O6inbire Ha 500% 3a z. Ha
CKIJIBKH MPOLIEHTIB X Oinbie 3a z?

2 2 3 413
7)  Copocrutu (M_16].(1_(a+b) ]:4‘1 4b ‘

ab ab ab
b1 +|b|+b .
8) Cupocrutu 5 Tpu be(l;+®) (api6 060B’sA3K0BO
3p|” —4b+1

CKOPOTHUTH).

, , X 10 40
9) Po3B’s3atw piBHSIHHS - =— .
x=5 x+3 x"-2x-15
10) Sxmo 10 HaTypaJbHOTO YMCiIa X HpUOHcaTH chpaBa nudpy S, To
OJICPIKUMO YHCIIO, SIKE JUIHUTHhCS 03 OCTadl Ha YMCIIO, 10 OljIbIIe Bij
x na 3. Ilpu npomy yacTka moBuHHA OyTH Ha 16 MeHIIA AUTHLHUKA.
BuzHauuTH uncio x.
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BapianTt 3

Pisennv 1

1 -1
1) O6uuciutu {—2_5 +9.(2—15)§ +(\/§)OJ .
@ 1 EI 0,9 EI 1,1 E 0,8 @ 0,7 Iama

BIIIIOBIAb

2) TleperBoputh Bupasz 4/18 — V17 .
@ @ Iﬂ il IE Jisnie]
1-17  17-1 3-y5 5-J3 17+1  simosim

3) 3HaiiTu HalilMEeHIIHIA PO3B’SI30K PIBHAHHS

(x> =25)(x = 2) = 3(x +5)(x - 2).

A [Bs [Bs M3 @2 Eim

BIJIIIOBIAb

4) 3maiiti cymy kopenis pisasHEsS (X —4)V9—x> =0.

A+ [+ [Bo s @y Eim

BIIIIOBIAb
, 2x+y=4
5) PosB’s3aTH cucteMmy piBHSHB Ta 3HAWTU 3HAYEHHS
3x-2y=4
x—=2y.
Inma
0 IE : 1 3 @ 2 BIZINIOB1/Ib
Pisenv 2

6) Ha ckimbku BifICOTKIB 30UTBIIUTBCA Npi0, SIKIIO HOTO YHCEITHHHUK
301b1IuTH HA 60%, a 3HaMeHHUK 3MeHIIUTH Ha 20%?
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7) Cnopoctutu

c12—2a+1‘((a+2)2—a2 3 ]

a-3 4a* -4 a’-a
(x—1)y(x+3)% —12x ,
8) Cnpoctutu 5 npu  x € (0; 3) (mpib
x° - 2|x| -3

000B’I3KOBO CKOPOTHTH).

9) 3maiiti cymy KopeHis piBHstHES (X +1)(x —4) —/x* =3x +2=0.

10) 3mimanu 30%-uit po3unH constHOl KUCTHOTH 3 10%-HUM pO3YMHOM Ta
onepxanu 600 r 15%-ro pozunny. Ckinpku rpamiB 30%-ro po3unHy
Oyo B35TO?

BapianT 4
Pisennv 1

-1

1) OGuucnutu ((210 )_% - 7(— 0,5)‘2)
[Al0.325  [B|60 025  [d4 - % Tnma

BIJIIOBIAb

2) IleperBopuTH Bupas /8 — Z\E .

@ @ @ IHLHa
1-417  V17-1  3-45 5-43 J17+1  simosim

3) 3uaiiTu HaiMEHIIHIA PO3B’ 30K PIBHAHHS

(2x—-1)>(5x+3)=2x-1)(5x+3).

0,6 @ -0,6 0,5 0,5 @ 1 THIIa

BIJIIIOBIAb

4) 3muaiitn cymy kopenis pimsHEs  (4x> —9)4/1—-x =0.
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A4 [Bl2 [Bl1s [T]-05 [A]1 ] Trma

BIJIIIOBIAb
, Sx+4y=3
5) PosB’s3aTu cucteMy piBHSHB Ta 3HAUTH 3HAYCHHS
3x-2y=-7
2x+y.
IE Inma
4 @ - ! 1 @ 0 BIJIIIOBIb
Pigenv 2

6) Cyma tppox gucen popisatoe 30. Ilepire unciao Menmre apyroro Ha 3 i
Oinbie Tperboro Ha 300%. 3HalTH HepIe YncIo.
3 3
X~ + 2 X
y :(xz_y2)+ y __w
xX+y xX+y xz — y2

7) Copoctutn

x2 —1‘+|x+1|

8) Cnpocruru npu x € (—1;0) (api6 060B’s13k0BO

x+x

CKOPOTHUTH).

x+2 x+1 4

x+3 x-1 x*+2x-3

10) Typuct npoixaB 160 kM, mpu npomy 5/8 Hporo muisAxy BiH iXaB Ha
aBTOMAIlIMHI, a pemTy Ha katepi. llIBumkicTe katepa Ha 20 KM/ToA
MEHIIA 32 MBUIKICTh aBTOMAIMWHU. Ha aBTOMarmuHi TypucT ixaB Ha 15
XB OlblIe Yacy, HiK Ha KaTepi. SIka mBUIKiCTH KaTepa?

9) Po3B’s3atu piBHIHHSI
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KOHTPOJIBHA POBOTA Ne 2

BapianT 1
Pigens 1

1) Po3p’s3atu HepiBHicTh (2 —5x)(4x+3) > 0 iy Bixmnosini Bkazatu Bci
Tl pO3B’SA3KH.

A 1oy B0 B-son 0 y [E Imma

BIIIIOBIAb
, ¥ -x-6>0
2) Po3p’s3aTu cucteMy HEpiBHOCTEHM
{xz -4x <0
) . ) . . THura
N3] Bl-20) Bla) D) @z Bl
.. 3x+2 1. . .. o .
3) Po3B’s3aTtu HEpiBHICTH 71 > E 1y BIATIOBiI BKa3aTH HAHO1IHIIHIA
Xx—

I BiJi’€EMHUH PO3B’S30K.

@0 @—3 |E|—4 lﬂ_l @_2 IHLHa

BIJIIIOBIAb

4) Po3p’si3atu HepiBHICTE VX —2 > —1.

[2;00) @(3;00) @(—oo;oo) % @(2;00) IHLHa

BIJIIOBIAb

5) 3amaHo reoMeTpu4Hy Iporpeciro, mepumii wieH sikoi by =32

3HaMCHHUK ¢ = 5 3uaiitu by .

Als [Bl4 [Bl4 [ s [@os Elma

BIJIIIOBIAb
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Pigens 2

6) Po3r’s3atu HepiBHICTH |2x—2| >3x+2 1 y Bignosimi BkaszaTH

HaWOIBIIHAIA TUTHH PO3B’SI30K.
7) Ilpm SIKAX 3HAYEHHAX rapamerpa a PiBHSIHHA

(a + 5)x2 —x+a—3 =0 mae KopeHi pi3HUX 3HaKiB?
8) Poss’ssarn mepimicTs (x° —3x —2)(x* =3x+1)<10.

9) Poss’s3ati HepiBHICTD V14 —Xx > 2 —X.

10) 3HaiiTy cyMy Nepimux I’ ITHAAUATH MapHUX HaTypadbHUX YHCEN.

BapianTt 2
Pigens 1

1) Posp’s3atu HepiBHicTh (5 —6x)(8x+1) < 0 iy Bimnosini Bkazaru
HANUOUTBINIHIA IUTHIA BiJl’ €eMHUHN PO3B’SI30K.

N1 B3 B4 Ho  @go B

BIITOBIAb

2-x)(x+1)=0

2) Po3B’s3aTH CyKyIHICTh HEpIBHOCTEH X
x°=3x>0

% ) @ IEI @ IE Innia

%0) (“o012]U (3;0) [2;0)U {3}  (-o0:3) [23) signosims

2

2x—3él
3+x 3

3) Po3B’si3aTH HEPIBHICTH 1y BIAMOBiAI BKa3aTH HAHOLIBIINIA

IIIHIA PO3B’S30K.

A2 B3 B 3 fa4 [fo lma

BIJIIIOBIIb
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4) Po3p’si3atH HepiBHICTE +/3x+4 < 2.

Al @[ 00——} BJ(0;0) {—g;O} [ [0;0) E lnma

BIMOBIAb

5) YkaxiTh Tpu 4ncia, SKi yTBOPIOIOTH apUPMETHIHY IPOrPeCito.

Abe2 [§232527  BRiare o1 V5555 HE

BIJIIIO
BIiJIb

Pisens 2

6) Po3B’s3aTH  HEPIBHICTH |5x—3|<6x—2 i y BIOmOBiAI BKa3zaTH

HalMEHIIWH LUK PO3B’SI30K.
7) Ilpm sxkoMy HaROUTBIIOMY IIOMY 3HA4YEHHI MapamMeTpa @ PiBHIHHSI

(a + 4))(2 - (Za + 4)x +1 =0 He mae ailicHUX pO3B’A3KiB?
8) Poss’ssatu mepismicTs (x” —2x +1)(x” —2x+3) < 3.
9) Po3sB’s3atu HepiBHICTE /24 —5x > —x.

10) OOGumciuTH CcyMy 4UIEHIB HECKIHYEHHO CITamHOI TE€OMETPUIHOI

nporpecii, y sixoi b, =5-37".

BapianTt 3
Pigens 1

1) Posp’s3atu HepiBHicTh (2X + 5)(2x —3) < 0 iy Bimmosixi Bkasaru Bci
ITi pO3B’A3KH.

@ @ IE Iama

{=10;1} =2-L0;1y  {-2:-1,0p {1012}  {-Ll1} Bi/INOBI b
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_ . X' +2x>0
2) Po3B’s3aTu cucteMy HEpiBHOCTEH 5
xX'+x-6<0

@ IEI IEI Iﬂ @ Innra

(-3-2]Uf0:2) [-20) (-32) (3:4) [-2:4) signosim

x—2 1

> 5 1y BIIMIOBi/Ii BKa3aTH HAHOUTLIIHIA

3) Po3B’si3aTH HEPIBHICTH
x—1
IIITHH PO3B’SI30K.

A 2 B 1 B -1 0 o M [l

BIJIIIOBIAb

4) Po3B’s3aTH HEPIBHICTH N5x+7 <+2-3x.

B I

=] ) ) () ()

— 00— — —_——= ——;00 ——;0 ——,—— | BIiINOBiAb
5 5 8 5 8 5 8

5) 3agano apudmerHdHy Iporpecito, NepIuil WwieH akoi a; = 16 1 pisHuIA

d=-2. 3uaiigite d4.

[A] 4 B]6  [B]S 0 [ |Hhma

BIITOBIAb

Pisenw 2

6) Po3B’s3até  HEPIBHICTH |3x—5|>x+2 i y BigmoBimi Bkazath

HAWMCHIIINH TONaTHUH UTHI PO3B’SI30K.
7) llpu sikoMy HallMEHLIOMY LiJIOMY 3HAa4Y€HHI IapaMeTpa p KOpeHi

piBHsHHS X~ + 2(p + l)x +9p—-5=0 Bin’emni ?

8) Poss’ssaru mepisricTs (x” —x —1)(x* —x—7) < -5.

9) PosB’s3ati HepiBHiCTb VX~ —3x—18 <4 —x.
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10) Cyma mepmmx TphOX UJIEHIB HECKIHYCHHO CHAJHOI T'€OMETPHUIHOI
mporpecii  mopiBHIOoe 31, a ix moOyTok mopiBHIOE 125. 3HaiiTH
3HAMEHHUK MPOrpecii.

BapianT 4
Pisens 1
1) Posp’s3atu HepiBHicTh (5 +2x)(5—3x) > 0 iy Bignosini Bkazatu i

O3B’ S3KHU. .
IEI Iﬂ E IHmma
1ot {3200 2100 {~2-1,00  {=3:-2;-1} signo

BIZIb

X—x—-6>0

x*—4x<0

IEI IEI Iﬂ @ Innra

(— 0; oo) (= o0;2] (— oo;—2] U (O;oo) (O;oo) [— 2: O) BiIIOBi b

>

2) Po3B’s3aTH CyKYyIHICTH HEPIBHOCTEH

3) Po3B’s13aTtu HEpiBHICTH < — 1y BIZIOBI/I BKa3aTH HAHMEHTITHI

10x+7
LLTUHA PO3B’SI30K.

Al -2 B 3 B -1 01 m o E Inma

BIIMOBIAb

4) Po3B’s13aTi HEpiBHICTh V3x+22/x—4.
Wo B-o-3| Bow) B-Te| W) o

B1AIIOB1Ib

5) Ykaxith Tpu 4mcia, sIKi yTBOPIOIOTH TEOMETPHYHY IIPOTPECITO.
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Al1;2;3 @23;25;27 Bli;3;6 [1;1;0 @\/5,\/5,\/5 [E] Itmra

BIJIIIOBIAb

Pisens 2

6) Posp’s3aTH  HEPIBHICTH |x+l|<2x+5 i y BigmoBimi BKazaTH

HalMEHIIWH LUK O3B’ SI30K.
7) Ilpu saxoMmy HaWOITBIIOMY LUJIOMY 3HA4YCHHI MapameTpa M KOpPEHi

PIBHSHHS (n — 2))62 —2nx+n+3 =0 nonmarHi ?
8) Poss’ssarn HepiBHicTh (x° +x —2)(x° + x) < 24.

9) Po3s’si3ati HepiBHicTb VX° —3X < 5—Xx.

10) Cyma TpeThoro i AeB’ITOro WieHiB apuMeTHIHOI TIporpecii TopiBHIOE
26. 3HalgiTh cCyMy il IepIIUX OJUHAALUATH YJICHIB.
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KOHTPOJIBHA POBOTA Ne3

BapianT 1

Pisennv 1

1) OGuuciutu (10g6 3+logg 12)10g25.

A+ [Bs [Be [7 [ms ¢l

BIJIIIOBIIb

2) 3BamaHO reoMeTpHYHy mporpecito, mepumii wien skoi by =32 i

3HaMCHHUK ¢ = 5 3uaiitu by .

[A] 8 [B] 4 [B] 4 % [a]os ] rwa

BIJIIOBIAb

3) 3HaiiT CyMy KOPEHiB PiBHSHHS |log 2 (x— 1)| =3.

8% @9% 10% 11% Wizl [E e

§ BIIOBIAb

4) BropsiakyBaTH 32 3pOCTaHHSM HACTYIHI yncna: a = log, \/E ;
b=1log,3; c=log,2.

@ @ Iﬂ @ Iama

b<c<a a<b<c a<c<b c<a<bhb b<a<c Bignosins

5) 3muaiftm HAKOIIBINE ITIEe 3HAYEHHS X, IO 3aJ0BOJIBHSIE HEPIBHOCTI
10g1(6—x) > logl(x+1).
5 5

A3 B4 [Bs [Me [y B

BIJIIIOBIIb
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Pigens 2

6) Hexaii a =1g3; b=1g2. Bupasutu loglzoo% uyepes a i b.

7) Posp’ssatu piHAnEA  log, (x(x - 3))— log,, x4_—3 =0.
X

1
o . . 1+1 5,5
8) 3HaiiTu cyMy KOpEHiB PiBHAHHS ——= X 2% =27,

. . . . 2
9) Bu3HAYUTH KiTBKICTh KOPCHIB piBHAHHSA X~ —2X = |10g2 x| .

10) 3HaiiTi cymy winux po3B’si3kiB HepiBHOCTI  log | (log (= 2)) >0.
V5

BapianTt 2

Pisenwv 1

1) OGuucnutu (10g2 36 —log, 9)10g212 .

Als [Blo  [Bl1o [u  [@ EHhm

BIJIIIOBIAb
2) BxazaTu Tpu 9mca, SKi yTBOPIOIOTH apu(PMETHIHY IPOTPECITO.

AB:6;12 [B232%27 BRi4se o1 [H5:5545 ] Lema

BIJIIIOBIb

3) 3uaiiTi CyMy KOPEHIB PiBHSAHHS |log 2(2x+ 6)| =2.

7 3 7 3 1
—2§ @_2§ —3g _5g @_4Z [E] Tuma

BIIIIOBIAb

4) BropsiakyBaTu 3a 3pocTaHHSAM HacTynHi uncna: a = log, 7; b=1log,5;

c=logy 7.
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@ IEI IEI i IE Jisnic]

b<c<a a<b<c a<c<b c<a<b b<a<c Bignosiob

5) 3maiiTm HaliMeHIE IIiJIe 3HAYEHHS X, IO 3aJIOBOJIBHSIE HEPIBHICTH
logl(Zx—6)£logl(7—x).

3 3
Inma
> @ 6 7 4 @ 3 BIJIIIOBIAb

Pisens 2

6) Hexait a =1g3; b=1g5. Bupasutu log,,, 450 uepez a i b.
s

7) Pose’szatu piBHsHHA  l0g 5 (x(x -1 8))+ log, ;s %18 =0
x

8) Posp’saru piBusans  1g” 10x = lgm.
X

9) Bu3HAYMTH KUTBKiCTh KOPEHIB piBHAHHA 10g . |x| = |x| -2.

10) 3uaiiTi cymy winux po3s’si3kiB HepiBHOCTI log, logi/5 (x—4)<1.

BapianT 3

Pigennv 1

1) OGuucnutu (lg 25+1g 4)log2 6.

A3 B+ [Bs e [mg7 Ewm

BIJIIIOBIIb

2) BamaHo apudmeTnuHy mnporpecito, mepmuii wieH skoi a; =16 i

pisauns d =—2.  3Haiitu dy.
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Al4 [B]l6  [B]s 0 [@iz Bl

BIJIIIOBIIb

3) 3HaiiTi CyMy KOPEHiB PiBHSHHS |log 4(3x— 2)| =1.

825 [B] 425 2,75 375 [ 475 |H D

BIITOBIAb

4) BnopsiakyBaTu 3a 3pOCTaHHSIM HACTYITHI YUCIIA:

a=log ,10; b=Igll; c=log, 10.

@ @ Iﬂ i Inma

b<c<a a<b<c a<c<b c<a<bhb b<a<c Bignosins

5) 3naiitu HaliMeHIIE IIiJie 3HAYCHHS X, IO 33J0BOJIBHSE HEPIBHICTH
log,(7—x) >log,(3x-5).

7 7
A4 [Bs @6 [[7 [gs Elme

BIJIIIOBIAb

Pisens 2

y 27 .
6) Hexait a =1g3; b=1g7. Bupasutu log,, 2900 uyepe3 a i D.
9(x-5)
x

+log,, (x(x—5))=0.

8) 3HaiiTh CyMy KOPEHiB PiBHIHHS 0,5x"°2"2 =3/64 .

7) Posw’s3atu piBHsuHs —log ,

. . . . 2
9) Bwu3HAYHATH KUTBKICTh KOPEHIB PIBHIHHS ‘log0 P x‘ =4—x".

10) 3maiitn cymy uinmx poss’sskis nepisnocti  log, log 5 (x—3) <1.
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BapianTt 4

Pisennv 1

1) OGuncnuru (10g4 32-logy 2)10g23 .

At B2 [B3 (D4 @s  Hlma

BIJIIOBIAb

2) Bka3zaTtu Tpu ymcIa, sIKi yTBOPIOIOTh TEOMETPUYHY IPOTPECIFO.

Al 23 B2%2%27 Bu3e Lo [MV243;45 ] trma

BIITOBIAb

3) 3HaiiTi CyMy KOPEHiB PiBHSHHS |log 4(2x + 4)| =1.

7 7 7 7 3
—1§ 5] lg —2§ 2§ ] _3Z -

BIJIIIOBIAb

4) BnopsiakyBaTy 3a 3pOCTaHHSIM HACTYITHI YUCIIA:

a=log,5;b=1log,3; c=log.5".

@ @ IE @ [Hma

b<c<a a<b<c a<c<b c<a<hb b<a<c BiAMOBIb

5) 3naiitu HaiiOiNBIIe LiNe 3HAYEHHS X, IO 3aJ0BOJIBHSAE HEPIBHICTH
log,(2x-3)<log,(9—x).

7 7
Als B¢ @7 [@Ms (@ Bhme

BIIIIOBIAb

Pigenw 2

6) Hexait a =1g7; b=1g2. Bupasuru log ;. 9800 uepes a i b.

1000
7) Pose’ssaru pisusnns  log x9_—5 +log (x(x - 5)) =0.
X

8) Poss’saru pismsas  1g1000x° = log 100.
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= log2|x|.

o o 1

9) Bwu3HAYHATH KUTBKICTh KOPEHIB PIBHIHHS H

X

10) 3uaiiTu cymy winux poss’s3kis HepiBaocti log, log,(x —1) > 0.
3
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KOHTPOJIBHA POBOTA Ne 4

BapianT 1

Pisennv 1

1) O6uncauTn sin(arctg(— V3 )+ arcsin(—1)+ arcth) .

@ V2/2 @ -1 1/2 Iﬂ -1/2 @ 1 IHmma BigNOBiAL

2) 3natitu noBxuny cropoau AC tpukytauka ABC, skuto BC nopiBaioe 8,
a JIOBXKMHH BHCOT, poBeaeHnX 10 AC i BC, mopiBHIOIOTH BiAMOBITHO 6,
414,

@ 7 @ 6,8 |E| 5,2 Iﬂ 6 @ 5 [Hma BignOBiAL

3) 3uaiiTi HaliMeHINi nqoxaTHUi nepiox GyHKiil y =9+ 3ctg(3,5x - 2) .
Al 6z/7 B z/7 B3z/70x M 27/7 [E]nma signosizs

4) OcHOBOIO TPsIMOI PU3MH € piBHOOEAPEHA Tparewis, OiuHa CTOpoHa SIKOi
JIOPIBHIOE 5, a OCHOBHM JOPiBHIOIOTH 7 1 9. 3HaiiTh momry OidHOI
MMOBEPXHI MPU3MH, SKIIIO 1 BUCOTA MOPIBHIOE 12.

[l 310 [ 312 308 |0 316 |0 317 [E] Inma sixnosims
5) Bkazatu cyMmy po3B’si3KiB PIBHSIHHS ctg[% (x— I)J =1 Ha npoMiKKy

1< x < 7. (ko KOpiHb €IWHMIA, TO BKa3aTH HOT0).

@ 8 @ 4 |E| 6 2 @ 10 IEIHLHa BIINIOB1/Ib

Pigenv 2

6) 3HaliTu 3HaUYCHHS Siny , AKIIO COSY = 2/ 3 ye (90°; 180°).
7) Buznauutu miomny piBHOOenpeHol Tparmellii, y sakoi ocHoBu 10 i
26, a giaroHasi NEePHeHAUKYIIAPHI 0 O1YHUX CTOPIH.
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8) Posp’s3atu piBHsHHS 20c0s” 2x —5sindx +1=0.
9) Po3B’s3aTH piBHAHHSA Ssin’ (7 + X) + 9cos(n/2+x)+4=0.

10) Bucora xonyca nopiBHioe 8, a tBipHa — 10. 3HaliTH pamuiyc
BITMCAHOI B KOHYC KYJI.

BapianT 2

Pigennv 1

1) O6uncnuTn cos(arctg\/g — arccos(— 0,5)) .
Al V22 B-1 B2 [d-13 1 [E| Tnma sixnosizs

2) Karer npsMOKYTHOTO TPHUKYTHMKA MEHIIHMH 3a TiIOTEHY3y Ha 8, a
JOpyruit kareT gopiBHIOE 20. 3HANTH TIIOLTY TPUKYTHHKA.
[A] 200  [B 208 B 210 [0 214 216 [E| Inma siznosins

3) 3uaiiTi HaliMeHIMi nqoxaTHU nepiox GyHKIl py =5 Sin(l,Sx - 7) -3.

Al 6n B 2n B 157 4r/3 [ 27/3 B Inwa signosis

4) 3HaiiTi 00’ €M MPaBWILHOT TPUKYTHOI IIpaMiIi, BUCOTA KO JOPIBHIOE
CTOPOHI OCHOBH 1 IOPiBHIOE Q/g .
[A] 0,4 [B 0,75 [B] 0,25 1,25 M 0,85 [E Iuma signosigs

.3
5) Bkazartu (B rpagycax) cymy po3B’sI3KiB PiBHSHHS sm;x = \/5 / 2 Ha

npomikky 270° <x <360°. (Sdkmo KopiHb €IMHHMIA, TO BKa3aTH
ioro).

)
[A] 550° [B 600° [B] 320° |} 280°  [m 700° [E] Inma izmosixs
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Pigens 2

6) 3uaiiti 3nauenns tgf, sxmo cosff=-0,8;, [ e (7[/ 2; ﬂ).

7) ano piBHOOEApEHY Tparmellito, CepeIHs JiHis K01 JOpiBHIOE 9, mioma
— 54, i giaroHanp NepreHAUKYIsipHa 10 OiuHOi cTOopoHH. BusHaunTH
OCHOBH Tpareitii.

8) Pose’si3aty piBHsHHS  sin” 3X + sin” 4x = sin® 5x + sin” 6x .
9) Posr’si3atu piBHsHHS 7tg2x —4ctg2x =12.

10) B xynio BOmcaHO KOHYC, TBipHa SIKOTO JOPIBHIOE JiaMETPy OCHOBH.
3HaiiTH BiZHOMIECHHS TOBHOI IMIOBEPXHI KOHYCa A0 TMTOBEPXHI KYIIi.

BapianTt 3

Pisenw 1

1) O6uncnuTn tg(2arcctg(— 1)+ arcctg(l/ V3 )) .

@\/5/3 @—\/3/3 \/g Iﬂ—\/g 71 IE THma Bianosigs

2) 3HaliTM WOy TPUKYTHHKA, SIKIIO OCHOBA JOPIBHIOE 4, KyTH HpHU
ocHOBI 30°145°.

2
B0 Balsol) s gl
IHma BiAMOBIAEL

3) 3uaiiTi HaliMeHIMi nofaTHUI nepioa GyHKIil y = 2+ 3tg(4x/ 3- 2).
Al 47/3 B 3z/4 37z/2 0 2n [N 7 |E1uma signosigs

4) OcHOBOIO TpsIMOi MIPU3MHU € TPUKYTHHUK 31 cTOpoHaMu 3; 4 1 6. 3HaiiTu
10Ny O1YHOI MOBEPXHI MPU3MH, SKIIO ii BUCcOTa mopiBHIOE 0,5.

@ 7,5 @ 4,5 6,5 Iﬂ 8,5 9,5 IE IHmma BinnoBine
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5) Bkazatu cyMmy po3B’sI3KiB PiBHSIHHS tg(% (x— 3)] =1 Ha npomikKy

5 < x < 9. (SIxmmo KOpiHb €IUHMIA, TO BKa3aTH HOT0).

@ 2 @ 4 IE| 6 8 @ 10 IE I[Hma BinnoBink

Pisens 2

6) 3HaiiTi 3HaUYeHHS COS@, sKIO Cigp=2; @€ (1800; 2700).

7) BusHaunTH BHCOTY piBHOOEHpeHOi Tparerii, fAKmo I JiaroHaitb
NEepHeHIUKysIpHa OO0 OiYHOI CTOPOHHM, & PI3HHUI KBagpaTiB OCHOB
JIOpiBHIOE 25.

8) Pose’si3atu piBHsHHS SN 4X SIN6X = COS3X COSX .

9) Pose’si3aty piBHAHHS 4 cOS” g +4 Sing -1=0.

10) B kymo BIOUCAaHO KOHYC, BUCOTa i pajiyC OCHOBH SIKOTO BiIIIOBiJHO

JOPIBHIOIOTH 3 i 3\/5 . 3HalTH padiyc Kyii.

BapianT 4

Pisennv 1

1) O6uucnuTH ctg(Z arcsin(—0,5) + arccth)

@ V373 @ NE) IEI ~3/3 Iﬂ —\/g -1 IE THma Biamosigs

2) 3HaiiTH IIIONTy PiBHOOEIPEHOTO TPUKYTHUKA, BUCOTA SKOTO JOPIBHIOE

V481

10, a GiyHa CTOpPOHA JIOPiIBHIOE
[A] 49 B 45 47 [ 43 46  |E Tuma signosims

3) 3HalTH HalMEHIINH JIOTaTHUI nepioj ¢byHKIiT

y =1lcos(x/3+15)+1,5.
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@ 6m @ 127 Iﬂ 187 2n @ 247 IEIHLHa BIJTIOBINb

4) 3HaiiTh 00’€M MPaBWILHOI YOTHPUKYTHOI Mipamimm, yci pedpa sKoi

JIOPiBHIOIOTh 3\/5 .

@ 16 @ 17 IEI 18 19 @ 21 @ Inma BiANOBiNb

.5
5) Bkazartu (B rpagycax) cyMy po3B’Si3KiB piBHSHHS sme = —\/5 / 2 Ha

npomiskky 1807 < x <270?. (SIkmo KOpiHb €IMHMIH, TO BKa3aTH
ioro).
[A] 252° [B 600° B 320° [} 230° [ 550°  [E] Iuma signosims

Pisenw 2

6) 3HaiiTn 3HaueHHs SIny , skmo tgy =-3, y € (37[/2; 27[).

7) 3HalTH TUIONIY KpyTa, BIUCAHOTO B NPSIMOKYTHUHA TPUKYTHHUK, SIKIIO
MIPOEKIIiT KaTeTiB Ha TINOTEHY3Y MOPIBHIOIOTE 9 1 16.

8) PosB’s3atu piBHsAHHSA SiNSX + sin3X =sin4x.

9) Po3B’s13aTH piBHIHHS

—3tg3x+1=0.
cos? 3x 8

10) 3maifTm BUCOTY KOHyCa, SKIIO PO3ropTKa OIYHOI MOBEPXHI KOHYyCa
MIPEJICTaBIISIE COOO0 YBEPTH Kpyra pajiyca 60.
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KOHTPOJIBHA POBOTA Ne 5

BapianT 1

Pisennv 1

1) OGuucnuTu 3Ha4eHHs noxinHoi ¢pyHkuii f(x)= B Touli X, =1.

2x-s
1-24x
@ 6 @ -4 IEI 4 10 @ 1 @ Ina BifnoBiAb

2) Ckinbkul ceMHT(PPOBUX YHCET, KPATHUX 5, MOXKHA cKitacTh 3 mudp 3, 4,
5,6,7, 8,9 tak, mo0 1udpu B 9UCITi HE TOBTOPIOBAIINCH?
[A] 120 [B 600 [B| 840 5040 [0 720 [E| Inua Bignosizs

3) Bkaszarm Bci HemapHi ¢GyHKIOIiT 3 HaBemeHHX:]) |x + 2| / tg7z:x3;
2) (x3 + 6x)- (3" + 3‘)‘) 3)x- sin((x +1) - Zx).
[l 1),2),3)[B 1),2) B 2),3) [0 3) 1), 3) [E Iuma signosizs

sin 7x
3

4) 3HaiiTt 0061acTh 3HAUCHb QYHKIIT ) =7

Al ;7108 ;7 B ;371 [0 10;71 [0 [0; 17 [E Thma sianosizs

5) 3 marypanpauX yucen Bix 1 10 32 ydeHsr HAaBMaHHS Ha3uBae oAHe. Ska
WMOBIpPHICTB TOTO, IITO 1€ YUCJIO € NUTLHUKOM Yuciia 32

3 1 1 5 5
@ 16 @ 3 IE 6 1 _16 EIHIH& BIJIIIOB1/Ib

Pisenns 2

6) 3HaifTu HaiiOinblie Ta HaliMeHIIe 3Ha4YeHHS QyHKUil ) = (x + 2) e
Ha BiZpi3Ky [-2;2].
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7) 3HaiiT IHTEpBadM CIATAHHS 1 3POCTAHHS Ta TOYKH EKCTPEMYMIB
2
x +1
dbyHKIIT Y = .
b

8) 3HaiiTu momaTHE YKCIIO, HOTPOEHUH KBaIpaT SIKOTO MEPEBHIIYE HOTO KyO
Ha MaKCHUMaJIbHE 3HAUEHHs.

9) CxJiacTyl piBHSHHS JIOTUYHOI 10 Tpadika GpyHKuii y = 0,4)c2 +3x-9,
sika mapaienbHa npsmiin 7x —y—8=0.

10) Jins dynxuii f(x) =/ x° +2/x 3maiitu nepicuy F(x), rpadix sxoi
IPOXOHTH Uepe3 TouKy M (1; 3).

BapianT 2

Pisennv 1

1) OGuucnuTu 3HaUeHHs ToXiaHOT (yHKHii f(x)=+/tgbx B TOUMI xo=% .
@ 6 @ -4 IEI 4 10 @ 1 @ Inma BifnoOBiAb

2) CKUTBKY PI3HUX I’ ATHITU(GPOBUX YHUCET MOKHA 3aIHCATH 32 TOTIOMOT OO
mupp 0, 1, 5, 8, 3 3a ymoBH, O HUPpPU B KOKHOMY YHCIi HE
MOBTOPIOIOTHCS?

[A] 80 [ 115 96 116 120 [ Iuma signosims
1

2sinx _
2sinx

3) Bkazatu Bci HemapHi QYHKII 3 HaBeAeHHX: 1)

2) xcos(%+x}; 3) x? +sin2x.
Al 1,2,3 B 1HB2.,3) ©H3 [@1),3)E lumasizmosis

4) 3HaiiTi 061acTh 3HaUeHb QYHKLIT ) = glsinxeosal

[ [0;4] B (0;1) [1;2]1 10 (1;2) [ [1; 4] [E] Tsma signosims
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5) V xopobmi € 40 xympok: 15 wepBonmx, 20 cumHiX 1 5 Oimmx. Ska
WMOBIPHICT, TOTO, IO HaBMaHHSI B3jITa Kylbka Oyme He Oiu1oro
KObopy?

@ % @ % % IE % % IE Inma BigmoBigs

Pisennv 2

6) 3nalitn Halibinbe Ta HaliMeHuIEe 3Ha4YeHHs QyHKUiT ) =xe' Ha
Bizpi3Ky [-2;0].
7) 3HaiiT IHTEpBadM CIATAHHS 1 3POCTAHHS Ta TOYKH EKCTPEMYMIB
x—1
ynxuii y = —;
X

8) Po36uTH unciio 64 Ha ABa JOMAHKHW TaKUM YHHOM, 00 Cyma IepInoro i
KBaJpaTa Apyroro Oyia MiHIMaJIbHOIO.

9) Cknactu piBHSHHS OTUYHOI 7O Tpadika QyHKIIT ) = x2—x+3 , SIKa
napajienpHa npsamii x + y = —=3.
vee 2x o . .
10) [ns dysxuii f(x) =+x+1+e™" 3naiitu nepsicay F(x), rpadik
SIKOT IPOXOIUTH 4Yepe3 TouKky M (O; 2).

BapianT 3

Pisennv 1

1) OGuuciTe 3HaYeHHS TOXigHOI PyHKIIT f(x)= (2x2 - 1)- In? x B Touni
XO:1 .

@ -4 @ 4 |E| 0 6 @ 10 IE Inma BigmoBigh

2) CkinbkoMa ciocobamMu MOkHA BUOpaTu 3 12 ocib nenerariro y ckiani 4
oci6?
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[A] 480 [B 495 [B] 11880 720 1] 1880  [E] Iuma igmosims

3) Bkazatu Bci mapHi ¢yHKIII 3 HaBeacHHX: 1) sinx-(l+cosx);
2) (cosx —sinx)-(cosx +sinx); 3) (2Sinx —1)/(25““‘ +1).
Al 1),2),3) B2 2),3) [0 3) [ 1),3) [E| Inma sixnosizs

4) 3uaiitu o6nacTh 3HaYeHb QyHKHiT ¥y =15sinx+8cosx.

A [-13; 13] [B[-7; 71 B [-1; 11 [0 [-7; 171 [W [-17; 17] [E] Tsma signosims

5) V xopoOui nexaTh pi3HOKOJIBOPOBi OMiBIi, 3 sIKMX 11 — yepBoHi, 10 —
CHHI, a pemTa — 4opHi. CKUIBKM YOpHUX ONIBLIB JEXHUTh Y KOPOOI,
SIKIII0O WMOBIPHICTh BHOOPY BHITAJIKOBUM YHHOM YOPHOTO OJIIBIIS
nopisaroe 0,257

@ 11 IEI 10 IEI 9 8 @ 7 Ina Binnosinpe
Pisens 2
o [ o 3 1

6) 3HaiiTi HaiibinbIIe Ta HaiiMeHIe 3HaueHHs GyHKUIII y=x"e* Ha
Binpisky [-4;0].

7) 3HaiiTH iHTEepBaMM CHaJaHHSA 1 3POCTAHHS Ta TOYKH EKCTPEMYMIiB
x

(x=1)°

8) 3maiiTm uymcnO, SKE TEpeBUIIye CBI MOABOEHWH KBajgpaT Ha
MaKCHMalbHE 3HAYECHHS.

¢byHKuii y =

9) Cky1acTH piBHSHHS JOTHYHOI 10 rpadika QyHKii y = x?=3x+2 , SIKa
HapajienpHa mpsmii x —y =35.

10) Jins dymkuii f(x) = sin 2x + ——— 3HaiiTu mepsicay F(x), rpadik

COoS X

Vi
SIKOT IIPOXOJMUTH Yepe3 Touky M (Z, 2) .
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BapianTt 4

Pisennv 1

3x% 11
1) OGuucnuTH 3Ha4eHHs NOXinAHOT QyHKIIT f(x)=2x—3 B TOUL Xo= 2.

@ -4 @ 4 0 Iﬂ 6 10 IE [H1m1a BiAITOBiAB

2) CkimbKOoMa cmoco0aMyu MOYXKHA PO3CTABUTH Ha TONUINl 5 KHUT Pi3HHUX
aBTOPIB 1 YOTHPHUTOMHHMK OJHOTO aBTOpa TakK, 00 KHUTH aBTOpa
YOTUPUTOMHHKA CTOSUTH TIOPS?

[A] 720 [B 744 B 17280 |0 1440 [ 2880 [E| Iuma igmosims

3) Bxazaru BCi HeTapHi dyHKmil 3 HaBEIICHUX:

x+1

1) sinvx® +2x; 2) x°log, "
x

Al 1),2),3) B2 2),3) [ 3) 1), 3) [E Iuma signosims

; 3)(2x—2_x)cosx )

4) 3uaiitu obnacThk 3HaYeHb (yHkmii y = 12sinx —5cosx.

[A[-13; 13] [B[-7; 71 B[-1; 11 [0 [-7; 171 [W[-17; 7] [E] Ima sixnosis

5) 3agano umdpu 2, 4, 5, 6, 7. 3 HUX YTBOPIOIOTH YCi MOJKIIUBI
I’ STUOUQPOBI  YUCTAa, BUKOPUCTOBYIOUM KOXKHY LUGPY TIIBKU OJUH
pas. 3HaHAITE KMOBIPHICTH TOTO, IO B3SIT€ HABMAHHS OJHE 3 IUX YHCEI
IINTUMETHCS Ha 5.

@ 0,5 @ 0,1 |E| 04 0,3 @ 0,2 @ IHma BiAOBiAEL

Pigenw 2

6) 3naiiTu HaliOiNbIe Ta HaliMeHIIe 3HaYeHHs QYHKIIT ) = (3 - x) e mHa
Bimpi3ky [0;5].
7) 3HalTH iHTEpBaNM CHAJaHHS 1 3POCTaHHSI Ta TOYKU CKCTPEMYMIB

2
byHKIIT Y = (x=1) .
X
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8) 3maiiTm umco, SKE TEpEeBWINYE CBili KBampaT HAa MaKCUMalIbHE
3HAYCHHSI.

9) Cx1acTH piBHSHHS OTHYHOI 10 rpadika dymkmii y = 0,2x° +4x -5,
sika mapainesbHa npsiMiit 6x -3 -y =0.
1

10) s dyskmii  f(x) =cos2x +———

2

- 3HaliTH TepBicHy F(x),
4sin” x

V4
rpadik sKoi MPoXoauTh Yepe3 Touky M (g, Oj .
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KOHTPOJIBHA POBOTA Ne 6

BapianT 1

Pisennv 1

-3
1) OGumcmuTH: 2 - (=3) 2 +((%)%J +(=3)° .
1 @ -3 4 0,25 @ 2 Inma Binnosiape

2) SOnyka mpu BUCYIIyBaHHI BTpayaroTh 85% cBoe€i Macu. CKUIbKH
noTpiOHO B3ATH CBIXHX sI0yK (y Kr), 1100 npurorysaru 10,5 kr cyxux?

80 [B/50 [B]59,5 [1]70 [M60 [E| Inma siznosizs

3) Bkasaru, pu SIKUX LITMX X BU3HAUYEHA QYHKIIS
F(x)=x/x=3+15-3x .
@ {4; 5} @ {5} {3; 4; 5} {4} @ {3; 4} IHII2 BigMOBITH

4) 3HaliTi CyMy TMEpIIMX IIECTH WICHIB apUPMETHIHOI MPOTrpecii, SKIO
al =1,2, a4 =1,8

[Al12 [B/102 [B]18,5 [1]8,5 [M6 [E| Iuma siznosizs

5) O6uncmury sin(x + 27/3)+ sin(x — 277/3), sxmo sinx =1/4.

[Al0,25 [B0,5 [B-0,25 [ -+3/4 [ +/3/4 [E Inma siznosims

6) 3HaiiTi OCHOBY piBHOOEIPEHOTO TPUKYTHHUKA, AKIIO Horo OiyHa CTOpoHa
JIOpiBHIOE 23, a mIepuMeTp IopiBHIOE 71.

[A]24 [B20 [B]25 [[]30 [[32 [E Inma sixnosims

7) OCHOBOIO IPU3MH € TparneLis, CepeHs JNiHis SKOi TOpPiBHIOE 7, a BUCOTa
Tpamnertii 1opiBHIOE 4. 3HAUTH 00’ €M IPU3MHU, SKIIO ii BUCOTA TOPIBHIOE

0,5.
@ 7 @ 14 56 28 @ 112 Inma BifnoBiab
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8) OGumcnutu log 55 (10g2 3-log; 4).
0,5 @ 2 -0,5 3 @ -2 Inmma Binnosiap

3x-3

9) Po3B’s13aTH HEPIBHICTD (O 2) >1/5 .

l(lz) [B] (2;0) [B] (~0;0,5) [ (0.5;0) [ (0.5:2)

E| Inma BignoBigb

10) O6uucnutu arcsin(\/g / 2)— arcctg(— \/5 )+ arccos0 + arctg(— ﬁ )

Al 7/2 B -z/2 z/3 [l —x/3 [0 —7/6 [E Iuma sixnosizs

Pisens 2

11) 3HaiiTH HiOYKUCIOBI PO3B’A3KH PIBHIHHS x? —5x+ |x - 4| +1=0.

12) Tpu skomy sHauensi x wmema  5-22': 45 4% 6ynym
MTOCJTI IOBHUMH WICHAMH T€OMETPUIHOI TIporpecii?

13) [lepmra TpyOa HamoBHIOE Oak Ha 2 TOAWHHU NOBINE, a apyra — Ha 4,5
TOJMHU JOBILE, HIX HAIMOBHIOIOTH IIed 0ak oOuaBi TpyOu, BiIKpHTI
onHovacHo. CKinbky yacy Oyze nmotpiOHo, o0 HalmoOBHUTH Oak uepes

OJIHY Tiepiry TpyOy?

14) Posg’si3atn piBrsams logs (4x/3)+log,, 3 =2'¢'.

15) Po3p’sizaTtu HepiBHICTH logs, log%(x—4)<1 (y BiOmoBimi BKa3aTu
HalMEHIIIE TIiJIE X).

16) PiBHOCTOpOHHIN TPUKYTHHUK OOEPTAETHCS HABKOJIO BHCOTH, JOBKHHA
AKOI 10piBHIOE 2 -4/19/7 . 3HaiiTi oy moBHOI moBepxHi irypu
obepTaHHSI.

17) 3uaiitu HailiMeHuie 3HaueHHs QYHKUiT y =4x+9/x—5 Ha Bimpisky
[1;3].

18) 3maiitm 3HaYeHHS a, TPH SAKUX OAWH KOPIHb  PIBHIHHS

x? +x—a?-2=0 menme Jpyroro Ha 5.
19) Touku A(1; 4; -2), B(-4; -1; 0), C(4; 3; 4) — BepIIMHU TPUKYTHUKA.
3HaiiTH MOBXUHY Meianu AM.
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20) s dyaxmii f(x) = Vx4 2/x 3Haiitn nepsicHy F(x), rpadik sKoi
IIPOXOJHUTH Yepe3 TOUKy M (1; 3).

BapianT 2

Pigenwv 1

Y12 (o))
1) OGuucnuTH 33(4A] +( 22)

@ -8 @ 0,125 0,5 4 @ 8 Ina Binnosiak

2) Ha cKiTbKH BiZICOTKIB 301IBITUTHCS JOOYTOK IBOX YHCEN, SKIO TIEPIIe
30inbmmTH Ha 50%, a npyre 3MeHmuTH Ha 20%?

@ 50 @ 30 20 25 @ 40 Inma BifnoBine

3) Bkasatu, 1npm  AKUX ~ [OUIAX X  BHU3HAUeHAa  (DYHKIA
f(x)=+-x+1-xlog;(2x+1).
@ {-1;0;1} @ {1;2} {0;1} {1} @ {0;1;2} [ama BignoBiab

4) 3naiiTi mepimuil YieH apuMETHIHOT MPOTPECii, SIKIO YESTBEPTHH WICH
JIOpiBHIOE 1, a CyMa YOTHPHOX MEPIIHX WICHIB TOpiBHIOE 2,8.

@ 0,4 @ 2,4 1,8 2 @ 0,6 Ina BifnoBinp

5) OGunciut cos(x —27/3)— cos(x + 27/3), sxmo sinx =1/+/3 .

|Z&|—1 EI 0,5 1/\/5 1 @ V2 Inmra BifnoBizne

6) Ilepumerp piBHOOEIPEHOTO TPHUKYTHHKA MOPIBHIOE 7, a cyMmMa #oro
0iuHMX cTOpiH B 2,5 pa3u Oinblia OCHOBM. 3HAWTU NOBXKHUHY Oi4HOT
CTOpPOHH.

3,5 @ 2 3 5 @ 2,5 I[Hmma Binnosiap
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7) OCcHOBOIO TIPSMOT TIPU3MHU € PIBHOOSIPEHHH IPSIMOKYTHHHA TPUKYTHHUK 3

rinoteHy3ow 2+/2. 3HaliTh 00’eM mpu3MH, SKIIO OidHE pPeOpo
JIOPIBHIOE KaTeTy.

42 [H4 8 82 1 4/3 [Huwa Bignosias

log,, 49
8) OGuncautn %(102%2 16 + 2710g32)0g|2 '

[A]21 (B3  [B4 [Mj18 [d15 [E| Irma siznosims

x-1
9) Pose’sizatu mepiuicts (1/3) x >~/27 .

[A(0.4;2)[B (0; 0,4) [B (0; 1) [} (0;0) [ (~o0;0) [E] Trma mizmmomis

10) OGuuncanTn arctg(\/g / 3)— arccos(— V2 / 2)— arcsin(—1) +2 arcctg\/g .

A 57/4 [B 37/4 B| 572/12 [} #/2 [ -57/12 [Ha Bignosias

Pigens 2

11) 3HaiTH LHIOYHCIOB] PO3B’I3KM PiBHSHHS X — 4x — |x + 1| -11=0.

12) Ilpu sikoMy 3HaueHHi x umcma 327 673 ;4.9 Gynyrs
MTOCJTIIOBHUMH WICHAMH T€OMETPUIHOI TIporpecii?

13) /IBi MamMHICTKH, MPAIIOIOYN Pa3oM, MEepeApYKOBYIOTh PYKOIHUC 3a 3
TOJIMHU. 3a KWW Yac MOXKE 3pOOHTH I KOXKHA 3 HUX OKPEMO, SKIIO
mepIra MOKe TEepelpyKyBaTH PYKOMHC Ha 3,2 TOAWHH IIBHIIIE, Hik

apyra?

14) Po3e’si3atu piBnsuHEs 410g,s (x - 1)— log,27+2log, ,5=1.

15) Pose’szatu HepiBHicTh log) ), logg(x+3)> 0 (y BigmoBimi Bkazatu
HaWMEHIIIE TIiIE X).

16) Pom6 3 miaronamsMu \/E ta 60/7 oGepraeThcs HaBKOJNO GilbuIOT

niaronani. 3HaiiTi 00’ eM Qirypu oOepTaHHS.
2

17) 3naiiTu HaliMeHIIe 3Ha4eHHS QyHKIIT Y = " Ha Biapi3ky [-0,5; 2].
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18) Pisumis KOpeHIB piBHSAHHS 25x% —25x+¢-2=0 nopisaoe 0,2.
3HalTH 3HAYEHHS C.

19) B tpukyrtauky ABC 3 BepmmHamu A(2;1;0), B(5;-3;-1), C(4;2;2)
3HAWTH BEJIMYMHY KyTa A.

20) s ¢ynkmii f(x) = +/x+1+e> smaittn nepeicay F(x), rpadix
SIKOT IPOXOIUTH Yepe3 TouKky M (O, 2).

Bapiant 3
Pisennv 1

—1 -1
1) O0uncnuTH [(210) % ~7(- 0,5)_2

[AJ0325 [Beo [Bl0o25 [H4  [A-1/3 [E Iuma signosizs

2) Ha 3maranHsx conopTcMeHH 3aBoioBanu 96 wenaneif, 3 Hux 35
Opon3zoBux Ta 31 cpiOHy. CKUTbKH BiJCOTKIB BiJ 3arajibHOi KUTBKOCTI
CKJIaJIaf0Th 30J10T1 Memari?

3125 [B40 33 50 [M42,5 [E Inma siznosizs

3) Bkazatu, ©Opu  AKMX  IIMX X  BH3HAueHa  (QyHKUIA
F(x)=1/424=3x —xJx—6.
(7:8)  [B {6:7} {7} 6y 18} [HIIa BiAMOBiab

4) 3HaliTH CyMy MNEpLIMX II'ATH YICHIB apUQMETHYHOI Mporpecii, SKIIO
ap =1, ag=21.

50 @ 32 54 81 @ 45 Inma Binnosiap

5) O6umciaty cos(x + 77/4)+ cos(x — 7/4), sxmo cosx =~/2/5.

[Alo,8 [B02 [Bl04 2\2/5 (A ~2/5 IHma BiANOBizb
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6) 3HaifTH cepeaHIO JIiHII0 PIBHOOEIPEHOTO TPUKYTHHKA, TTapalieIbHy HOTo
OCHOBI, SIKITIO OiYHA CTOpOHA AOPIBHIOE 16, a IepUMETp AOPIBHIOE 57.

@ 25 @ 15 10,5 12,5 @ 18 Inma BifnoBizne

7) OcHoBa mpU3MH — KBaJpaT i3 CTOPOHOIO %2 . 3uaiitn 06’em IIPU3MH,
SKTIIO i1 BHCOTA JOPIBHIOE MTOABOEHIN JiaroHai KBajapara.

4 @ 6 8 42 @ 32 [Hmma BinnoBiap

8) OCuucnuru log, (logﬁ 9. logﬁ 2).

2 @ 1 -1 3 @ 0,5 I[nma Binnosiap

x-1
9) Po3p’si3atit HepisHicTs (3/7)crs > 7/3 .

@ (-5:3) @ (—5;0) (—oo;—5) (2;00) @ (-5:-2) IH1Ia BigmoBigh

10) OGuncinTu  arcctg0+ 2 arcsin(— 0,5)— arccos(— 0,5) + arctg\/g .

Al z/2 B -x/3 /6 0 -z/6 [ z/3 [Hwa Binnosias

Pisens 2

11) 3HaiiTH HiIOYUCIOBI PO3B’A3KH PIBHIHHS x? +4x- |x + 5| -19=0.

12) Ipu sixoMy 3Ha4eHHi x ancma 2°7; 6; 92273 GynyTs nocmigosHIMHU
YJIeHaMH T€OMETPHUYHOI Iporpecii?

13) Skmo omHOYACHO BIIKPWUTH /ABa KpaHM, TO OaceilH HAOBHUTHCA 3a 4
ronuan 30 xB. SIKI10 X HAIOBHIOBATH TOJIOBUHY OaceifHa yepe3 oIuH
KpaH, a ApYry MOJIOBUHY Yepe3 OPYTHuil, TO [UId HallOBHEHHs OacelHy
Oyne BuTpadeHo 12 romuH. 3a sKWUH Yac HAMOBHIOE OAacelH KOXKCH
KpaH?

14) Po3p’s3atu piBHsiHHA 1g1000x = 4log . 10.

15) Posp’szatu HepiBHICTH log, log ﬁ(x+1)<l (y BigmoBinmi BKkazaTu

HaMEHIITUH IUTHIA PO3B’SI30K).
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16) IIpaMoKyTHHI TPUKYTHUX 3 KaTeTaMu 6/ Jr ta 8/ N obepraeTncst

HABKOJIO MEHIIIOTO KareTa. 3HAWTH IUIONIY TOBHOI MOBEpXHI (irypu
obepTaHHSI.

17) 3uaiiti HaiiMeHIe 3HAYCHHS (QyHKIIT y:(x3 +4)/ x> Ha BIZIPi3KY
[1:3].

18) 3naiiTu 3HaueHHS a Ta b, 3a SAKAX KOPEHI pIBHSHHS
4x° +a(x—1)+ b =0 3a10BOIBHAIOTH CUCTEMY

Xp—xy =1

19) Touku A(1; 4; 2), B(-4; -1; 0), C(-8; -3; 4) — BepIIUHU TPUKYTHUKA.
3HaiiTH MOBXUHY Meianu AM.

20) Jns dbyskmii f(x) = sin 2x+1/ cos? x 3Haiftn nepBicHy, rpadik skoi
IIPOXOJUTH Yepe3 TOUKy M (7z/ 4; 2).

BapianT 4

Pigennv 1

_y -1
1) OGuucnuTH 4(4%j ’ +3( ! J

0,125

[Al88  [H 1.6 5/8 2425 [ 3 [E Inma signosizs

2) Ha cKkinbKM BiJICOTKIB 3MEHINUTHCS Jpi0, SKIIO HOro YHCETHHUK
3MeHImUTH Ha 20%, a 3HaMEeHHHK 301IbIHATH Ha 60%?

50 (B 30 60 25 [H 20 THIa BiAmOBiH

3) Bkazatu, nOpu  AKMX  IIIMX X  BH3HAueHa  (QyHKUIA

fx) =lglx-1/35-x.
[Al(7:87  [B{6;7y [B{7} [O{6} [M{8} [E Irma simnosims

4) 3naiitu pizaumo d apudmMeTHyHOI Mporpecii, SKIIO MEPLIIMKA UICH
JOPIBHIOE 2, a CyMa MEepPIINX IIECTH YICHIB AOpPiBHIOE 18.

-1
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12 [H 05 0,4 0,3 [m 08 [HIa BiIOBI b

. 1
5) O0uucnuTH cos(x - %j - cos(x + %j , AKIIIO Sin x = g .

|Z&| 0,5 @ 0,25 \/5/8 @/8 @ 0,125 IHma BinnoBiAb

6) 3Haiiti cymy GiuHHX CTOPiH PiBHOOEAPEHOrO TPUKYTHHKA 3 KyToM 120°
NpY BepIIKHI, AKIIO HOro BUCOTa A0piBHIOE 19,5.

54 [H 39 25 78 A 19.5-43 IHma BiANOBizb

7) OcHoBa Mpu3MH — PIBHOCTOPOHHINH TPUKYTHUK, IJIOIIA SIKOTO JOPiBHIOE

94/3 . 3Haiitn 06’em MpU3MH, AKIIO il BUCOTa B V3 pasiB Oinbue
CTOPOHU OCHOBHU.

[Al162 [H 54 5443 812 [ 81 IHIma BiANOBizb

8) O6unciuy 3208437010223

3 @ 343 83 8 @ 9 I[Hma Binnosiap

1
9) Pose’sisatn mepinicts (1/2)," <1/8 .

@ (0,5;1) @ (—0;0) (0,5;0) (—0;0,5) @ (0;0,5) | E| Inma BigmoBiab

10) O6uucnuTH sin(arctg(— NE) )+ arcsin(— 1)+ arcth).

@ V272 @ -1 0,5 -0,5 1 I[Hma Binnosiap

Pigens 2

11) 3HalTH IUTOYNCIIOB] PO3B’I3KU PiBHIHHS x2+2- |x - 3| -5x=0.

12) Tlpu skux 3HauenHsx x tpu uncna 225 245 i (1+2-2%) Gymyts
MTOCJTITOBHUMH WICHAMH JIESKOT TEOMETPUIHOI TIpOrpecii?

13) /IBa migiloMHHMX KpaHH, MPALIOIOYU Pa3oM, PO3BAHTAKWIN Oapxy 3a
7,5 TtomuH. 3a SKAKA Yac MOXKE PO3BAHTAXUTH OapKy KOXKEH HUX,
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MPAITIOI0YH OKPEMO, SIKIIIO OJMH MOYK€ PO3BAHTAKUTH ii Ha 8 TOAMH
MIBUIIIE HIXK APYTHIA?
14) Po3p’sizatu piBusnus log, x +log  (1/16)=1.

1
15) Po3p’s3aTu HepiBHICTH logl/ 5 log4(x—2)>0 (y Biamosini Bxasarn

HalMEHIINH Wiauid PO3B’SI30K).

16) PiBHOCTOPOHHI! TPUKYTHHUK i3 CTOPOHOIO W 00epTaeThCsI HABKOJIO
onHi€l i3 cTopiH. 3HalTH 00’ eM ¢irypu odepTaHHsL.

17) 3naiit HalOinbILe 3HAYEHHS QYHKUIl y = 3x/ x? +1) Ha BiApi3Ky
[0;5].

18) 3maiitm 3HaYeHHS @, TpPH SIKOMY OJIWH KOPIHb PIBHSHHS
2x% —6x+1—a =0 Gibue JpyTOTO Ha 7.

19) 3agani Bextopu a = (1;—1;2),b =(2;—2;1). 3HaliTH KOCHHYC KyTa MiX
HUMH.

20) Hns dyskmoii  f(x) =cos2x+0,25 / sin® x  3HaiiT nepsicHy F(x),
rpadik SKoi MPOXOIUTh Yepe3 TOUuKy M (72'/ 6; 0).
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