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Kpurepii oiHIOBaHHA caMOCTiiiHOI po00TH 3100yBaYa OCBITH 3
MaTeMaTUKH (JJ1s1 BIAMPAIIOBaHHS MPOIYIIEHOIO 3aHSATTSI)
Merta: nmepeBipka piBHS 3aCBOEHHS TEMH Ta MATBEPHKCHHS MOKJIMBOCTI
3apaxyBaHHS MPOMYILEHOTO 3aHSTTSI.
1. BianoBiaHIiCTh 3MICTy poOOTH Te€MI Ta 3aBAaHHIO — 0—3 Ganu

. 3 Oanmu — BUKOHAHI BCl 3aBAaHHSA 3TiAHO 3 TEMOI Ta
THCTPYKIISIMH.
. 2 Oanu — BUKOHAHI OCHOBHI 3aBJaHHs, alieé € MPOIYCKH a0o
Tpi0OHI BIIXUJIECHHS B1J TEMU.
. 1 Gan — BUKOHaHA JMIlI€ YacTUHA 3aBAaHb ab0 3HAUHI
BIAXWIECHHS Bl TEMU.
. 0 6aniB — poboTa He BIAMOBIAAE TEMI 00 OIIBIIICTH 3aBAaHb
BIJICYTHS.
2. IlpaBuibHICTh Ta MOBHOTA pO3B’si3aHb — 0—5 OaniB
. 5 OamiB — ycl 3aBAaHHS PO3B’Si3aHI MPaBWIbHO, MOMHIIOK
HEMae.
. 4 Oamu — He Ouplre 1-2 HE3HAYHHMX MOMIJIOK, IO HE
BILUIMBAIOTh Ha KIHIIEBUM pe3yJIbTaT.
. 3 Oamu — KUIbKa CYTTEBUX MOMUJIOK, IO CBiAYaTh MPO
HEMOBHE PO3YMIHHS MaTepiay.
. 2 0anu — TpaBUIIbHO BUKOHAHO MEHIIIE MTOJIOBUHU 3aBJIaHb.
. 1 6an — BUKOHAHO JINIIIE OKPEMI 3aBJaHHs MPABUIBHO.
. 0 GaniB — MpaBWJIBHUX PO3B’sI3aHb HEMAE.
3. JIoriyHiCcTh 1 3p03yMinicTh BUKIany — 0—2 Oanu
. 2 Ganu — yci eTanu po3B’si3aHHS MOKa3aH1, MOSCHEHHS YITKI
Ta MOCJ1JOBHI, BAKOPUCTAHO MPaBUJIbHI MaTEMaTUYHI TO3HAYEHHS.
. 1 6an — mosicHeHHsI YaCTKOB1 a00 HEMOCI1I0BHI, AESKI KPOKHU
MIPOMYIIIEHI.
. 0 GamniB — BiICYTHI MOSICHEHHS, PO3B’sI3aHHS XaOTHYHI.
4. Opopmnenns podotu — 0—2 Ganu
. 2 Oanu — oxaifHe oOpMIICHHS, 3aBJaHHSI IPOHYMEPOBAHI, €
[11b, nara, Tema poOOTH, TOTPUMaHI MpaBUiIa MATEMATUYHOTO 3aIUCY.
. 1 Gan — He3HAuH1 HENONIKH (BIACYTHSI HyMepaillisi, OKpemi
3aIlMCH HEYITK1).
. 0 6aniB — poboTa HeoXaliHa, BaXKKO YUTAETHCS, O€3 MiANHUCY.
5. JlonaTKoB1 yMOBHU
. PoGoTa BUKOHYETBCS BiJl pyKH (SKIIO BUKJIa/lad HE 103BOJIUB
1HIIIE).
. [1nariaT abo cniucyBanHs — 0 6aniB, poOOTa HE 3apaXxOBY€ETHCS.
. Jlume npaBuiIbHA BIANOBIAb 0€3 MPOMIXKHUX PO3PAXYHKIB 1
MOSICHEHB 3HIKYE 0an y po3auil «JIoryHICTh 1 3p03yMUTICTh BUKIIATY».
. 3anizHeHHsa Oe€3 MOBaXKHOI MPUYMHM — MIHyC | Oan Bif

3arajJibHOI CyMH.



Kpurepii oiHIOBaHHSA pe3y/JIbTATIB HABYAHHS

PiBuHi
HaBYAJbHUX baau XapakTepucTHKAa HABYAJIbHUX JOCATHEHb 3100yBaYa 0CBiTH
JNOCATHEHDb

3m00yBay OCBiTH:
* PO3MIi3HAE OJUH 13 KIJIBKOX 3alIPONOHOBAHUX MAaTEMAaTUYHUX 00’ €KTIB
(cuMBOIIiB, BUPA3iB, TEOMETPHUUHUX (QIryp TOIIO), BUIUIUBIIN HOTO
1 cepent HIINX;
* YUTaE 1 3aMUCYy€ YNUCIA, TIEPENHCY€E JaHUH MaTeMaTHYHUH BUpa3,
opmyy;
* 300pakae HAUIPOCTIiMI reoMeTpuyHi Girypu (Matoe eckis)

[TouyaTkoBuii 3n100yBay OCBiTH:
* BUKOHY€ OJJHOKPOKOBI Jii 3 YMCIaMH, HAUIPOCTIIINMHU
MaTeMaTHYHUMHU BUPa3aMu;
* BITI3HAE OKPEMi MaTeMAaTHYHI 00’ €KTH 1 MOSICHIOE CBill BUOIp;

3nm00yBay OCBiTH:
* CIIIBCTABIILE JaHi a00 CIIOBECHO OMHMCAaHI MaTeEMAaTHYHI 00’ €KTH 3a X
CYTTEBUMU BIACTUBOCTSIMU;
* 32 JIOTIOMOTOI0 BYUTEIISI PO3B’SI3y€ €IEeMEHTAPHI BIPaBU

3nm00yBay OCBiTH:
* BIITBOPIOE 03HAUYEHHS MAaTEMATUYHUX MOHSATH 1 (POPMYITIOBAaHHS
TBEP/I’KEHB;
* HA3MBAa€ €JICMEHTH MAaTeMaTUYHUX 00’ €KTIB;
* popMyITIOE IeSIKi BITAaCTUBOCTI MATEMAaTUIHUX 00’ €KTIB;
* BUKOHYE€ 32 3pa3KoM 3aBJaHHS 00O0B'SI3KOBOTO PiBHS

3m00yBay OCBiTH:
* UTIOCTpY€ O3HAYeHHSI MaTEeMaTHYHUX MOHATH, (POPMYIIIOBaHb TEOpPEM
1 IpaBUJ1 BUKOHAHHS MaTeMAaTUIHUX A1l MPUKIIAIaMH 13 MOSICHEHb
Cepenniit BYHTENS 200 MiIPYUHHKA;
* PO3B’s13y€ 3aBIaHHs 00OOB'SI3KOBOTO PiBHS 32 BIIOMUMH aJITOPUTMAMHU
3 YaCTKOBUM IOSICHEHHSIM

3n100yBay OCBiTH:
* UTIOCTPY€ O3HAUCHHS MAaTeMATHYHUX MOHSITH, (HOPMYITIOBaHb TEOPEM
1 TIpaBWJI BUKOHAHHS MAaTEeMaTHUYHUX il BIACHUMU MPHUKIIaIaMH;
6 * CaMOCTIIHO PO3B’s3y€ 3aBIaHHS 00OB'SI3KOBOTO PiBHS 3 IOCTATHIM
MOSICHCHHSIM;
* 3aMMCcy€e MaTeMaTHYHUI BUpa3, popMyIly 3a CJIOBECHUM
(bopMyITIOBaHHSM 1 HABITAKH

HocTatHiik 7 3n00yBay OCBITH:



* 3aCTOCOBY€ O3HAUCHHS MATEMATHYHUX MOHATH Ta iX BIACTUBOCTEH
JUTSL pO3B’SI3aHHS 3aBJIaHb y 3HAMOMUX CUTYAIIisIX;
* 3HA€ 3aJIC)KHOCTI MIJK €JIEMCHTAMH MaTEMaTUYHUX 00’ €KTIB;
* CaMOCTIHHO BUNPABJIsi€ BKa3aHi HOMY MOMMIIKY;
* pO3B’s3y€ 3aBIaHHs, IepeI0aveHi MPorpaMoro, 6€3 M0CTaTHIX
MOSICHCHD

3m00yBay OCBITH:
* BOJIOJIi€ BU3HAUEHUM IIPOrPaMOI0 HaBYAJILHUM MaTepiajioMm;

] * PO3B’A3Y€E 3aB/aHHs, Tepe0ayeHi MPOrpamMoro, 3 YaCTKOBUM
MOSICHECHHSIM;
* YACTKOBO apryMEHTY€ MaTeMaTH4YHi MipKyBaHHS i pO3B’sI3yBaHHS
3aBJlaHb

3m00yBay OCBiTH:
* BUTBHO BOJIOJII€ BU3HAYCHUM IIPOTPAMOI0 HABUAIBHUM MaTepiajioM;
* CaMOCTIITHO BUKOHY€ 3aB/IaHHS B 3HAMOMUX CUTYAIlisIX 3 JOCTATHIM
9 MOSICHCHHSIM;
* BUIIPABIISIE JIOMYILEHI TOMUIIKH;
* MOBHICTIO apTyMEHTY€ OOTpYHTYBaHHS MaTEeMaTUYHUX TBEP/IKCHbD;
* PO3B’sI3y€ 3aBJIaHHS 3 IOCTATHIM MOSICHEHHSIM;

3HaHHS, BMiHHS I HABUYKHU YUYHS TIOBHICTIO BIATOBITAIOTH BUMOTaM
porpami, 30KpemMa 37100yBad OCBITH:
* YCBIJJOMITIOE HOBI JIJIsl HBOTO MaTeMaTHyHi (akTu, i1ei, BMie

10 JIOBOJIUTH TIepe0ayeHi TPOrpaMoro MaTeMaTU4HI TBEPPKEHHS 3
JOCTaTHIM OOIPYHTYBaHHSIM;

* I1iJ] KEPIBHUIITBOM YUHTEJS 3HAXOAUTH JyKepena iHpopmarrii Ta
CaMOCTIITHO BUKOPUCTOBYE 1X;

* pO3B’s3y€ 3aBIaHH 3 TOBHUM MOSICHEHHSM 1 OOTPYHTYBaHHSIM

3nm00yBay OCBiTH:
* BUILHO 1 MPaBUJIHLHO BUCJIOBIIOE BIOBIIHI MaTeMaTHUHI
Bucoxuit MipKYyBaHHS, IEPEKOHJIMBO apI'yMEHTYE iX;
1 * CAaMOCTIIHO 3HaXO/IUTh JoKepena iH(pOopMalii Ta Mpairoe 3 HUIMH;
* BUKOPHCTOBYE Ha0yTi 3HAHHS 1 BMiHHS B HE3HAHOMUX IS
HBOTO CHUTYaIlisX;
* 3Hae, mepeadaueHi IPOrpaMor0, OCHOBHI METOM PO3B’ sI3aHHS
3aBJIaHHS 1 BMi€ 1X 3aCTOCOBYBATH 3 HEOOXiTHIUM OOIPYHTYBaHHIM

3nm00yBay OCBiTH:
* BUSBJISIE BAPIaTUBHICTh MUCJICHHS 1 palliOHANBHICTh Y BUOOPI
12 croco0y po3B’si3aHHS MaTeMaTHUYHOI IpoOIeMH;
* BMi€ y3araJlbHIOBaTH i CUCTEMaTH3yBaTH Ha0yTi 3HAHHS,
* 37IaTHUI 710 pO3B’I3yBaHHS HECTaHIAPTHHX 3a/1a4 1 BIIPAB



1. (1 6) 3naiiTu 06acTh BU3HAYEHHS (PYHKIIII:

yA

ABNAAS
ERENNEA

a)y = 2x+5. 6))’:‘\'7_)5.
2. (4 6) 3a rpadikoM Ha puc. | BCTaHOBITH:
1. D(®); E(5);
2. Hymi-¢yHkuii;
3. Ilepioam 3HAKOCTAIOCTI;
4. IIpoMIXKKH 3pOCTaHHS 1 ciagaHHs (PyHKIII].
3. (1 6) OGuucniTh:
1 4
29 61257

4. (1 6) BuHeciTh MHOXHUK 3-T11]1 3HaKa KopeHst 324a7

5.(1 6) BHeciTh MHOXHUK T11J1 3HaK KopeHst 3x2 3x9

6. (2 6) CopocTiTh BUpa3 (3MiHHI HA0yBalOTh HEB1I’ €MHUX 3HaueHb) 4a33a7
7. (1 6) 3BUIBbHITBCSA BiJ ippalliOHATIBHOCTI B 3HAMEHHUKY J1po0y 183+3

8. (1 6) 3uaitTu oOnacTh BU3HAUCHHS (DYHKIIN

1 1
x) = +
f(x) — " 2
9. (1 6) [lo6ynysatu rpadik ynkmii: f{x) =|x |+ 3.




Tpueconomempuuni yHxyii
3aBnanHd 1-4 MalOTh YOTHPH BapiaHTH BiANOBiAeH, i3 AKMX TIJILKH OJHA €
NpaBuJIbHOK. BubepiTh npaBu/bHY, HA Balll MOIJISA/A, BIANMOBIAb i MO3HAYTE
1l B 0J1aHKY BiamnoBigei.
1. Cunycom zocmpozo kyma o npamoxkymuozo mpuxymuuxa ABC e

GIOHOUWIEHHA:
a b a c
n b B) € B) ¢ r ¢
B
] c
a
H 94 A
C b
o 120°, .
2. Paoianna mipa kyma 00pieHIOE:
T 27 3n
AN3; B 3 BT, n 4
. T
sm(— + Otj
3. 3eecmu Ppynkyiio 00 apzymenmy & ;
A)—SIna.  pysina. gy —COSA. 1)COSC
: 1
SINA = —
4. Yu moorcymsv 00HOUACHO Oymu cnpagedIueumMu pieHOCmI i
1
Cosa = —
2
A) Tak; b) ui; B) ne moxnuBo BuzHauntH;  I') He 3Har0.

Po3B’skiTh 3aBAaHHA 5-6 1 BIUIIITH BiANMOBiAL B 0JIaHK BianoBigen



12
cosa = —

5. O6uuncauru SINA , IKIITO 13 i — KyT | uBepTi.

1+ ctg’a L

2
6. Copoctutu: A) sin- & .
sin(ce + ) —2sino cos 3
5) 2sinoasin B +cos(a + )
Po3B’s13anna 3aBJ1aHb 7-8 moBUHHE MICTUTH NMOBHE MOSICHCHHS, 3alTUCAHE Y

BUIJISIAI MOCJTiIOBHUX JIOTIYHHUX Aii, i3 NOCHJIAHHAM HA MaTeMaTHYHI
(axTH, 3 AIKMX BUIJINBAE Te YH iHIIE TBEPIAKEHHSA

- 4 4 .
7. Buaitru SN O +COS" & gy SINQ +COSAL =a

1
y=—c0s2x—3
8. [To6ynyBatu rpadik QyHkiii



Tpuconomempuuni ¢hynxyii
igcymkoBa caMocTiiiHa po0doTa 3 ajredpu i Mo4YaTKIiB aHAJI3Y
1. O6uuciTe 2sin 60",

A|B [B]r]| A
V23 LB
2| 2

2. Cepen nomanux QyHKI BUOEPITh HEMAPHY:

A b r i |
Y =cos X X2 y=x0|y=05x-1|y=x+sinx
y= X+ 1
3. Po3micTiTh uncna 8; 2°1i \/R B MOPSJIKY 3pOCTAHHS.
A b B r i |
‘/E;S;? 23 8; ‘/E ‘/R;25;8 8; 2°; \/E 8; \/R;?
|
Y= TS
4. Obnactio BU3HauYeHHs QYHKITI1 x"—4 €:
A b B r i |
(=2:2) | (~oo;=2) U (2s40) | [-2:2] | (oo=2] U [25400) | [25400)
YcTaHoBITH BiOBIAHICTD
5. O0uuCHITh 3HAYEHHS BUPA3iB:
1 1 A
g 3 V10 A b B r
2| J8+42 342
3 VT -V2NT+42) B L
4 3 3 \% 0,5
73 ,2Z
1
2 4.14
|5

6. 3Hal1ITh KOPEH1 PIBHSIHHS CIg X = - ‘/5
7. Po3B’sa3aTu piBHSHHA: sin2x + cosx = 0
8. Copocrith Bupas (1+tgx)2+(1-tgx)2



MigcymkoBa caMocTiiiHa po0oTa 3 ajredpH i Mo4YaTKIB aHAJI3Y
1. O6uucnite 2sin 30°.

A |Bb |B|T | I
V2 (V3 L3
212
2. Cepen noganux QyHKII BUOEPITh MAPHY:
A b B r )|
y=x|y=sinx|y=5x +8|y=x>+cosx 33
y = x*+1

3. Po3micTiTh uncia 27; V 81 :3%B MOPSJIKY CIaJIaHHS.

A

b

r

\/g;27;

34

34;27; \/ﬁ

B
\/ﬁ;34;27

27; 3% \/a

34;‘/§;27

4. O0nacTO BU3HAYCHHS PyHKII] Y

=V4-x’ €:

A

b

B

I A

[-2:2]

(2;+oo)

(- 03-2)

(-2;2) | [2;40)

YcTraHoBITH BilOBIAHICTD
5. O04uCHITh 3HAYEHHS BUPA3iB:

1 1 A
16 * Zﬁ A b
AT 5|1
54
| Vit AT —v3) B 03
4 -1 I |8
85,95
11
27 ° .44
i

6. 3HalIITh KOPEH1 PIBHAHHSA g X = -1
7. Po3B’sa3aTu piBHSIHHSA: sin2x — cosx = 0);
8.Cnpocrtith Bupas (1+ctgx)2+(1-ctgx)2




Ha Temy «/lokaznuxosa ma nozapumiuna QyHxyii»

B-1
1. O6uncnirs log 5 5: a)0,5, 6)1;, 2.
2. IlopiBHATH YHCHIa g 1 6, AKIIOlog,, a >log,, 6: a@)a<e;, 6)a>6,; 6 a=¢g
3. Po3B’sKITh HEPIBHICTB: 4> <64. a)(1; ©); 6) (-o;1); 8)(-1; ©).

4. Yomy nopiBHIOE 3Ha4eHHs BUpa3sy log,(16c), sxmo log, c = 3? a) 4; 0) 5;
8) 6.
5. Po3B’spKiTh piBHAHHA: @) 72¥ — 67 +5 = 0; 6) log,(3-2x) =-3.

3

_ o g\ 2X+1 g\ =3
6. Po3B’soxiTh HepiBHICTE: a) 1g(x — 2) + 1g(27 — x) < 2; 0) (g) > (E) .

7. Po3B’soxiTh piBHAHE: 4 + 427X — 8 = 0,



Camocriitna podora. Tema «IloxigHa Ta ii 3acTOCyBaHHA»

3asoanns 1-8 maroms mineku 00HY npaguivbHy 8i0nogiob. Obepimo
IIPABHUJIBHY na sauy 0ymxy 8ionogios. Kooiche npasuibHe 3a80aHH
oyinoemoca y 0,5 banu.

3aaanns 1. OOuucnutu noxiaHy QyHKUii: y = 2x2-4x

A

b

B

r

y'=2x-4

y'=4x+4

y'=4x-4

y'=4x-1

A

b

B

r

y'=12x-12]y'= 14x-12

y'=28x+12

y'=18x+12

3aBaanns 2. OOuucnuTH NOXiAHy QyHKLIl: y = x24-x2

3aBaanns 3. OOUuCIUTH NOXIAHY PYHKII: y=sin X- X

A

b

B

r

y'=sin x+1sin x

y'=cos x-1x

y'=cos x+1x

y'=sin x+1x

A

b

B

r

y'=sin X

y'=sin X +cos X

y'=Co0s X

y'=sin X+X-cOS X

3aBaanns 4. O0unciIUTH NOX1AHY (QYHKIII: y = X'Sin X

3aBaanns 5. OOuucnuT noxigHy QyHkmii: y = x+1x-1

A

b

B

I

y'=2x(x-1)2

y'=-2(x-1)2

y'=-2x(x-1)2

y'=2(x-1)2

3aBaannsg 6. 3naiitu y’(2), sxmo y = 3x3+2x4

A b B r
90 120 100 85
3aBaanns 7. MarepianibHa ToUKa pyXaeTbes 3a 3akoHOM S = 3t2+3t-1. 3HaliTu
MUTTEBY MIBUAKICTb SKILO to =3 cek
A b B r
18 cex 21 cex 10 cex 20 cex

3aBaanns 8. 3HaiiTH KyTOBUN KOE(ILIEHT TOTUYHOI A0 rpadika QyHKIIT y=

4x2-x3+1, B Toum x0=-1




A

b

B

-11

9

11

-9

B 3aBmannsx 9-12, noctaBuTu y BiINOBIAHICTG 3aBaaHHs (1 — 4) Ta iioro
po3B’s130k (A — J1). Koorcne npasunvhe 3a60anus oyinioemoca y 1 o6an.

3aBaanns 9. BctaHOBUTH BIMIOBIIHICTh MIXK (DYHKIIIEO Ta 11 TOX1AHOO:

1. (2x3-12x2+18x+5)" | A.  JlopiBHioe: 12x-4x+20x3
2. (x33+4x2-x4-1)’ b.  JlopiBHioe: x2+8x-4x3
3. (x-2x2+5x4+2)’ B.  JlopiBHioe: -4x2-9x2-1
4. (4x-3x3-x+1)’ I. JlopiBHIOE: 6X2-24x+18
J.  JlopiBHioe: 4x-9x2-1
3aaanns 10. BctanoBUTH MPOMIKKHY 3pOCTaHHS QyHKIIIT
1. y=x2-x A, (-0;0,5)
2. y=x3+x2 b.  (-23;0)U(0; +x0)
3. y=x+x2 B. (-12;+00)
4. y=x2-x3 I (0;23)
A (0,5; +o0)
3aBaanns 11. [locTaBuTH y BIANOBIAHICTG (PYHKIIIIO Ta i1 EKCTPEMYMH:
1. y=x2-x A. Xmin= 0,5
2. y=x3+x2 b. Xmin=0 Xmax=23
3. y=x+x2 B.  Xmin=-0,5
4. y=x2-x3 I Xmin= 0; Xmax=1,5
. Xmin= -23

3aBaanns 12. 3HaliTu MakCUMalIbHE Ta MiHIMaJIbHE 3HAYCHHS (DYHKIIIT Ha
MPOMIXKY -2;1

l. y=x2-X |A. ymax=6  Ymin—= -14
2. y=x3+x2 | b. ymax= 12  ymin=0
3. y=x+x2 B. ymax= 2 ymin= -4
4. y=x2-x3 |I'. ymax=2  ymin= -14
H. ymax= 6 ymin= 14

3asoanns 13-14 nosunui mamu o0rpynmyeanus. ¥ Hux nompiono 3anucamu
NOCAi008HI 1021UHI Oii MA NOSACHEHHS, 3p0OUMU NOCUTIAHHS HA MAMEeMAMUYHI




Gaxmu, AKWO NOMpiOHO NPoiNtOCMpysamu po3s a3auHs pucyukom. Koowcne
npasuibhe 3a60aHHs OYiHoeEmMbea y 2 6au.

3aBnanns 13.
[TopiBHsTH '(X) -g'X 3 Hynem, ko f'x=x3-14x4-1, a g'x=2x3-x4

3asaanns 14. Jlocniagutu GyHKUIO Ta OOy yBaTH ii rpadik: y=x4-8x2-
9



Tema: «IlapaJjieJIbHICTH NPSAMMUX i IVIOIIUH Y MPOCTOPI
YV 3a60annsax 1-6 maroms no n’ame eapianmis 8ionosioell, cepeo aKux milibKu
O/lUH npasunvruii. Bubepimo npasunvuy, Ha éauty OyMKYy, 8i0no8iob ma
nosxHaume ii 8 61aHKy 8i0nosioell.

1. 3amuc Mea O3HaJac:

A b B r Ji |
Touka M Touka M Touka M He Touka M He M — Touka
HAJIC)KUTH HaJIC)KUTh HAJIC)KUTH HAJIC)KUTH MEePETUHY
psMIN o IUIOIIMH] O IUIOIIMHI O psMin o JIBOX MPSIMUX
2. Touku X, Y, Z 1 C He nexath B OAHIN muiomuH1. Toal mpaBUILHO, 110!
A b B r i |
[Ipsami XY 1 ZC | Tlpsami [psami | Tlpsmi XY 1 YZ | Tpsami XY 1 Z2C
nepetuHatoThes | XY 1ZC | XY1YZ HE HE
JIe)KaTh B HE MEPETUHAIOTHCS | TEPETUHAIOTHCS
IUIONIVHI | JIEXKATh B
IUIOIIMH]1
3. IIpoekuii 1BOX pI3HUX MPSIMUX HA IUIOIIMHY HE MOXKYTh:
A b B r i |
30iraTucs bytn IlepernnaTtucs bytn Bcei
MHUMOOIKHUMH napajgelIbHUMH | BIJIMOBIII
BipHI
B, K c,
; ip. XL
al i B
1 i
) '
! [
l i C
i
I' ) M
‘I
4 A D
A b B r Ji |

ABD | ADD; | BDD: | AiB1Ci | ABC

5. Skmo ABi CyMiXHI CTOPOHM Mapalieiorpama mapajielibHl IUIOMIMHI o, TO
IJIONIMHA Mapaiesiorpama i IomuHa d ...

. A | s | B | r | x |




[TapanensHi | [lepetunarotbest | 36irarotbe | MumoOikH1 | IlapanmenbHi uu
I 9H MePEeTUHAIOTHCS
napasenbHi
M
N
B
C
A D
A b B r Ji |
[Ipsami DC 1 MN | Ilpsmi BC1 | [Ipama AB | Tlpsima AB [Tpssma CD
IIEPETUHAIOTHCS BM IepeTuHae HE rapa’jejbHa
napasnenbHi TUIOUIMHY HaJIC)KUTD ILTOIIMHI
DCM IUIOLIMHI ABM
ABM

3asoanns 7 nepedbavae 8CmaHo81eH s 8IONOBIOHOCELL.
o xoorcnoeo paoka, nosnauernoeo LIUDPOK) 0obepimb 00un psaook,

3aeoanns 7

nosznavenuti BYKBOILO 1 noctaBTe no3Hauky y OJaHKy BIAMOBIAEH Ha EPETHHI
BIIMOBIHUX psOKi6 (Yugpu) i KonioHok (6yKeu).

7. BcTaHOBITH BIJIMOBIAHICTH MK TBepixKeHHs MU (1- 4) Ta (A — [1):

ko TpU TOYKH A, B, C|A|AB
JexaTh Ha OJIHIM mpsAMid, TO 4Yepe3 HUX MOXKHa
MIPOBECTH. ..
VY npoctopi 3a7aHO 1Bl IpsiMl a1 6 sIKi b | Tineku  oany
nepetuHaroThes B Toull O. Uepes npsami a 1 6 MOKHA TUIOLIUHY
MIPOBECTH ...
Yotupu Touku A, B, C, D He B | nBi pi3HI
nexats B ogH1y momuHi. [Imommuan ABC 1 ABD IUTOIIUHA
MEPETUHAIOTHCS MO MNPAMIH ...
Toukn A, B, C, D He 1exaTh B OqHIN IIONTHAHI. I' | BD
[TnomunaM
ABD 1 BCD nepetuHaioThcs
0 IPSIMIH ...

J1 | 6e3miu

TJTONTUH

Po3zs’soicime 3a60annsa 8 i 9 (3 kopomxow 8i0nogidow).




KZ T

8.

9. lano nBi mapanenbHi miomuHu o 1 B. Toukn A 1 B Hamexath mIomuHI o, a
touku C 1 D — mnmomuHi . Bigpizku AD 1 BC nepetunaroThes B TOUI S. 3HANAITH
noBxuny Bijpizka AB, skmo CD =3 cm, CS =10 cm, BS =4 cm.

Haseoimwb nosne pose’szanns 3aedanns 10.
10.ITnomuua TpukytTHuka MNK napanenbHa MIONuHI o CBITIIO, 110 BUXOIUTH

i3 Toukw S, yTBOproe Ha mmommuHi & TiHb MK, Bil TpUKyTHUKa MNK.
OO0uncnuTn 1omy TpUKyTHUKA MNK, SKIIO TIHHIO € TPUKYTHUK 31
cropoHamu 65 cm, 70 cm, 75 cm1 SM : SM =2:3.



BexTopu i KOOpAMHATH B IPOCTOPI.
1. SIkiit 13 KoopAMHATHUX Ocelt HalexkuTh Touka A (0;-2;0)?
A) Ox; Bb) Oy; B)Oz; T)xonniil.
2. Ha sikiit BijicTaHi BiJy IOYAaTKy KOOPAUHAT 3HaXOAUThCA Touka A( -4;2;4)?
A) 2; b) 4; B)6; T)36.
3. BignocHo sikoi 3 Touok cumetpuuni Touku C(3;5;6) 1 D (-1;-3;4)?
A) M(2;2;10) B) N(-2;4;-1); B)K(4;8;2); 1I)P(1;1;5).
4.3anano Touku M-1;4;3, N -2;5;-2. K3;-4;6, P(2;-3;1). Slke 3 HaBeAeHUX
TBEPAKEHb MPABUIIbHE?
A) MN=PK; Bb) MN=KP; B)MN=12PK; I') MN=-2 PK.
5. 3HaiAITh KOOPAMHATH BEKTOpa a=m-4n, Skimo mob;-5;3, n2;-1;1
A) a-2;-1;-1; b) a4;-4;2; B) a-2;-1;1; T') a-4;-3;-2.
6. [Ipu sxomy 3HaueHHI n BeKTOopu a3;-5;n 1 bn;1;2 nepneHANKYISIpHI?
A) 1; b) -1; B)-5; I) 3.
7. YCTaHOBITH BIAMOBIIHICTh MikK BekTOpamu (1-4) 1 CIIiBBITHOIIIEHHSIM MiX
Hum (A-J1).
a6;-9;3 1b(2;-3;1)
c-5;2;-71d(6;-4;3)
ml;2;-11n(2;-3;-4)
p2;-2;2 1 k(1;-3;2)

Bektopu nepneHuKyspHi

Bektopu komnineapHi

Bektopu MarTh piBHI 10BKUHU

CymMa BeKTOpIB I0piBHIOE BeKTOpY 1;-2;-4

Bexrtopa piBHi

8. 3HaiiTh KocHHyCHU KyTiB TpukyTHUKa ABC 1 BU3HauTe BUJ LILOTO
TPUKYTHHKA, ko A 1;-4;-1, B4;7;0, C (-2;1;6).

9. Cxunanits piBHsiHHS cdepu 3 nerntpoM O (2; 3; 4) 1 pagiycom R=5.

10.KyT Mixk OTMUHUYHUMU BeKTOpamu a 1 b nopiHioe 120°. O06UncIiTh
cKalsspHuil 100yTOK 3a+ba-b.

11. Jano BekTopu aib Taki, mo a=3,b=2, a KyT MI)K BEKTOpaMu
a1 b gopiBHroe 60°. 3HaitaiTh 2a-3b

B W N |-

=R Ri--AR- RN 2




«IHTerpas Ta iioro 3aCTOCyBaHH)
3aBmanus 3 (1-6) mo 0,5 6.
1.3HaiiaiTh 3aranbHUi BUTIIAA IepBicHuX mid Gynkmii f(x)=8x>+3
A. 12 x4+3x+C b.2x4+3 B.2x4+3x+C I'.24x4+C

2.3uaiiaite nepBicHy s Qyskuii f(x)=1x-1, rpadik sikoi mpoxoauTh uepes
Touky M(9;-4).

A. 2x-x-1 b.x -x+2 B. 12x-8 I'. -2x-x+32
3. O0uncmTs : 131x3 dx

A.718 b.918 B.49 .94
4.06uncmits : -402c0s2x dx A.23 b.-2 B.2 I.1
S5.IIBunkicTh pyxy Tiia 3MIHIOETHCS 3aKOHOM t=3t+4 Mc Skui mosx

MOJ0JIa€ TIJIO0 3a 2C BiJl TOYATKY PYyXY.

6.00uucnith miomty (irypu, ooOMexxeHoi diHiamMu y=2-x2, y=0, x=-1, x=0

7. (26)YcTaHOoBITh BIANOBIIHICTE MiX (yHKII€ (1-4) 1 mepBICHOIO IS ITI€T
byukii (A-J1).

1| f(x)=2x12 | A | F(x)=43x-32+C
2 | f(x)=-2x-52 | b | F(x) =-4x-12 +C

3 f(x)=2x32 | B | F(x) =43 x32+C
4| f(x)=2x-32 | T | F(x) =4x32+C
I | F(x)=45x52+C
8. (26)3HaiiaiTh momy ¢girypu, oOMexeHoi JiHisIMu y=3x2 Ta y=12x

9. (2 6) dnsa pynxuii fx=3-4sin22x 3HAUIITh NEpBICHY, rpadik IKoi
MPOXOJUTh uepe3 Touky A) 4;3n4

10.  (30)IIpu sikux 3HaAYEHHSIX a miolla Girypu , 0OMEXKEHO1 JIHIAMH Yy=X2
, y=0, x= a, nopiBHIOE 9.



«MHOTrorpaHHUKW»
Ilouamkoguii ma cepedniu pigni (6 oanis)
1. 3a K0l 3 HABEACHUX YMOB YOTHPHUKYTHA IIPU3Ma € MPABUIBHOIO?

A b B I
VYci Oiuni rpani - | Yci 614Hi pedpa VYeci rpani - V ii ocHOBI
MPSMOKYTHUKH MEePIEHIUKYJISIPHI J10 NPSIMOKYTHUKU | JIEXKUTh
TJIOIIMHU OCHOBU KBaJpar
2. KuIbKICTh e1eMeHTIB Ky0a JOPIBHIOE 1IecTu?
A b B I

BEpIIUH | pebep | AiaroHalnei | rpanei

3. BiuHot0 rpaHHIO NMPaBUWIBLHOT YOTUPUKYTHOI MPU3MHU € KBaJpaT, MIIOMIa

AKOro 0piBHIOE 36 cM2. OGUHCIITE IEPUMETP OCHOBH IIPH3MH.
A b B I
6cm |24 cm | 18 cm | 72 cm
4. V npu3mi IIo1a 0CHOBY A0piBHIOE 12 ¢cM?, a mutoma 6i9HOT MOBEpXHi —

60 cM?. 3HAWTH IIIONLY OBHOI IOBEPXHI IPU3MH.
A b B r
48 cm? | 84 cm? | 36 cm? | 72 cm?
5. 3HalaiTh qlaroHaiab TPSMOKYTHOIO Mapaliesnemnineaa, siKio Horo JiHikiHI
BUMIPH JOPIBHIOIOTH 1 cM, 3 cM, 6 cM.

A b B )
lem|[4cem | S5cem |3 oM
6. VY npaBuiibHIM niipaMiai OiuHe pedpo nopiBHIoe 10 cM, a cTOpOHA OCHOBU
— 12 cm. 3Haiinite anodeMy mipamiiu.

A b B r
6cm [8cm | 10cem | 12 cm

Hocmammuiu pigeny (3 oanu)
7. Biune pebpo npsMoi TPUKYTHOI IPU3MU JOPIBHIOE 7 CM. 3HAUITh IIONLY
MOBHOI MOBEPXHI MPU3MHU, SKIIO ii OCHOBA — NPSIMOKYTHUN TPUKYTHUK,
riIOTEeHY3a SIKOTO JOPIBHIOE
10 cM, oguH 13 KaTeTiB — 6 CM.

8. CtopoHa OCHOBH IPSIMOKYTHOIO Mapaliesnernineaa 10piBHIoe 12 cMm,
J1aroHaJib OCHOBH — 15 cM, a BucoTa — 3 ¢cM. 3HaAUOITh:

1) momnry aiaroHajIBLHOTO Mepepizy napaneneninena;

2) mionly MOBHOI MOBEPXHI Mapalielemnineaa.

Bucokuii pigens (3 6anu)
9. OCHOBOIO IPAMOTo Mapajeseninesa € pomo6, oA IKoro opisHIoe 10 cMm>.
3HalIITh BUCOTY Mapasesenine/ia, sKIo miolli Horo JiaroHajabHUX Nepepi3iB
JOPIBHIOIOTH
15 em? 112 em?.



«Tina odepranHa»
Ne 1 - Ne6 (o 1 6aay), Ne7 - Ne 10 (mo 1,5 6as1a)

1. Paniyc konyca — 3 cm, TBipHa — 5 cm. BucoTta kKoHyca 1OpiBHIOE:

a) 2N3 cm; 0) 2 cm; B) 6 cm; r) 4 cm.
2. Konyc — 1ie TU10 00€pTaHHs:

a) MPSIMOKYTHHKA HABKOJIO HOTO CTOPOHU;

0) piBHOOEIPEHOTI'0 TPUKYTHUKA HABKOJIO 1OTO CTOPOHH;

B) MPSIMOKYTHOTO TPUKYTHHKA HABKOJIO MOTO TIMIOTEHY3H;

') OpSIMOKYTHOTO TPUKYTHHKA HaBKOJIO MOT0 KareTa.
3. ®opmyina Mo MOBHOI MOBEPXHI HUIIHJIPA:

a) 2nRh+nR2; 0) 2R(h+R); B) TRI+ R2; r) 4R2.
4. Bigcranb Mk pIBHUMH i TapajieIbHUIMU MK CO00I0 riepepizamMu KyJi
nopiBHIOe 6 cM. Paniyc kyini nopiBHIoe 5 cM. YoMy TOPIBHIOE IJI0IIA KOXKHOTO 3
nepepizi?

a) 16m cm2; 0) 25m cm2 B) 361 cM2; T) 647 cM2.
5. O0uuchiTh paalyc KyJi, SKIIO MJI0Ia Mepepi3y Kyl MIOMHUHO, 1110
MPOXOJUTh Yepe3 LIEHTP KYJii, TOpiBHIOE 167 cM2.

a) 2 cMm; 0)4cMm; B) 8 cMm; r) 12 cm.
6. [IpsiMmOoKyTHUK 31 cTOpoHamMu 3 cM 1 5 cM 00epTa€eThCsl HABKOJIO OUIBIIOL
CTOPOHHU. 3HAUIITH IIaMETP YTBOPEHOTO IUIIHIpA.

a) 3 cm; 0) 6 cm ; B) 10 cMm; r) 5 cm.

7. Paaiyc ocHOBM mutiHApa 2 m, BUcOTa — 3 M. 3HAUAITH JlaroHalb Ta MIIOLLY
OCBOBOTO TIEpepizy.

8. 3HalIITh IOy OCHOBU KOHYCa, TBIpHA SIKOTO AOPIBHIOE /2 cMm, a TIOIIA
6iunoi moBepxHi — 504 cm?.

9. Bucota nuninapa aopiBHioe 10 cMm. Y BepxHiil OCHOBI IUJIIHpa TPOBEACHO
XOp/y 3aBJOBXKKHU 24 cM, sika po3MIleHa Ha BiJICTaH1 5 CM BiJI IEHTpA Li€l
OCHOBH.

1) OGuucniTh pajiyc HUAIIHIPA.

2) O0UHUCIITH MIOULY OCHOBOTO MEPEPI3Y UUIIHIPA.
10. Croponu TpukytHuka 13 cm, 14 cm, 15cm. 3nHaiigite paaiyc Kyii, sika
JOTUKAETHCS J10 BCIX CTOPIH TPUKYTHHKA, SIKIIO BIJJOMO, IO BiJCTaHb BIJ
IJIOIIMHYU TPUKYTHHUKA J0 LIEHTPA KYJIi TOPIBHIOE 3 CM.



KomoinaTtopuka. Teopis iMOBipHOCTI

Ilouamxkosuii piseHw
1. (I 6) O0uucnHiIThH:

31+4!1-05!

2. (1 6) CKinbKH TPU3HAYHUX YHCEN MOXKHA CKIAcTu 3 udp 2;4;8, aKuio B
OTPUMAHOMY YHCII IUPPU MOKYTh TOBTOPOBATHUCS ?

3. (1 6) CkinbkoMa cioco0aMu MOKHA PO3CAAUTH 6 0C10 HABKOJIO KPYTJIOTO
cTony?

Cepeoniti pisenv
4. (1 6) CKiIbKM YOTUPU3HAYHUX YHCET MOXKHA ckiacTu 3 mudp 0,1,2,3,4,5 1
6, K110 MUGPU B YUCI1 HE TTOBTOPIOIOTHCS ?

5. (2 6) JlecsiTh yUHIB OTPUMANIH 32 KOHTPOJIbHY pOOOTY HACTYITHI OL[IHKH:
2,5,4,7,8,8,4,5,8,11. 3HaiiniTe po3mMax, MOy Ta MeJl1aHy 1i€1 BUOIPKH.

Jlocmamuiu pieens
6. (1 6) Y typuctuuHiii rpymni 3 10 4oioBik Tpeba BUOpATH IBOX YEPTOBUX.
Cki7bKH iCHY€E BapiaHTiB BUOOPY?

7. (2 6) HaBmanus HazuBaeThcs uncio Big 11 mo 30. Ska MOBIpHICTB TOTO,
10 11€ YUCIIO KpaTHE 47

Bucokuii pisens
8. (3 6) KunyTi 2 rpanbHi KyOuKH (Ha rpaHsX SIKUX HaIMCaHl yuciia
1,2,3,4,5 1 6). SIka UMOBIPHICTH TOTO, 1110 X04Ya 0 HA OTHOMY KYyOUKY 3’ SIBUTHCA
4 ouka?



PexomennoBana jiteparypa
OcHOBHA

1. bes3l'.Il. MaremaTuka : Anredpa 1 mo4yaTku aHajizy Ta reoMerpis. PiBeHb
CTaHAapTy : miapyy. s 10 ki1. 3aknaaiB 3araasHoi cepennboi ocBith / . I1. bess,
B. T. beB3. — K. : Bugasanuuii gim «OcBitay, 2018. — 288 c¢. : 111.

2. besI'.Il. MaTemaruka : AnreOpa 1 moYaTKu aHaji3y Ta reomeTpisi. PiBeHb
CTaHAapTy : miapyyd. s 11 ki1. 3aknazaiB 3aransHoi cepennboi ocBith / I I1. bens,
B.T'. ber3. — K. : BugaBanunii 1im «OcBitay, 2019. — 272 ¢. : 1.

3. Icrep O.C. Maremaruka : (anreOpa 1 MOYATKU aHallizy Ta TeOMeETpis,
piBEHb CTAaHJAPTY) : miApyd. ajs 11-ro k. 3aki. 3ar. cepen. ocBit / Onexcanap
Ictep. — KuiB : 'enesa, 2019. — 304 c. : 1.
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1H. — X. : 'imuazia, 2017. — 272 c. @ 1.

6. Mep3nsik A. I'. Marematuka : anreOpa 1 Mo4yaTKH aHali3y Ta reoMeTpis,
piBeHb CTaHAAPTY : Miapy4. Ais 10 Ki1. 3aKIajiB 3arajbHOI CepeTHbOI OCBITH / A.
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piBEHb CTaHAAPTY : Miapy4. Aus 11 kii. 3aKnajiB 3arajbHOI CepeHbOI OCBITH / A.
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1. KamnocoB A. MaremaTtuka: Kommiekcuna nigroroska mo 3HO 1 [IITA. : A.
M. Kaninocos, I'. l11. binoycosa, I'. B. I'anr’tok, JI. I KonnpartbeBa. — TepHOMiib:
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Indopmauiiini pecypcu

1. Tectu 3HO 3 marematuku oniaiiH [EnexrpoHHuil pecypc| — Pexum

JOCTYMy 110 pecypcey: https://zno.osvita.ua/mathematics/ .

2. Mep3nsk A. I'. Maremaruka 10 knac [Enexkrponnnii pecype] / A. T

Mepansak — Pexum noctyny ao pecypey: https://pidruchnyk.com.ua/l1153-

matematyka-10-klas-merzlyak.html] .

3. Mepsnsak A. I'. Maremaruka 11 knac [Enexktponnuii pecypc] / A. T

Mepansak — Pexum noctyny ao pecypey: https://pidruchnyk.com.ua/1252-

matematika-11-klas-merzlyak.html

4. Icrep O. C. Marematuka 11 knac [Enekrponnuii pecypce] / O. C. Ictep

— Pexxum noctyny go pecypey: https://pidruchnyk.com.ua/1251-matematika-

11-klas-ister.html

5. Icrep O. C. Maremartuka 10 knac [Enexkrponnuii pecypce] / O. C. Ictep

— PexumM noctyny o pecypey: https://pidruchnyk.com.ua/l 154-matematyka-

10-klas-ister.html

6. Bipryanbauii kabinetr mateMatuku [Enextponnuii pecypc] — Pexum
JOCTYTY hi (o) pecypcy:
http://ito.vspu.net/Naukova_robota/data/Konkursu/2009 _2010/boychyk 2009

_2010/matematuka/matematuka.html
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