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IOHI APY3I!

Bu nponoBxyeTe BUBYCHHS OJIHI€T 3 OCHOBHHX MaTeMaTHYHHUX JHCUUIUIIH —
anredpu. CroaiBaeMocs, 10 MiAPYYHUK, SIKUH BH TPUMA€ETE B PyKax, JOIMOMOXE He
3aryOuTHCS B TaOipUHTAX IIi€1 BaKIMBOI HAYKH.

Kinbka cniB nmpo oco0GnuBoCTi miipydHuka. BiH ckiiagaeTbest 3 TppOX Hapar-
padis, sKi MOJIIEHO HA OKPEMI ITyHKTH.

KoXHuil MyHKT PO3MOYMHAETHCS BUKIIAIOM TEOPETHYHOTO Martepiany. Jleski
3 HUX MICTATh JOJATKOBUI Marepian mig pyopukoro «Jlias THX, XTO Xode 3HATH
OibIe».

[T |
AnA-Tnx;xa xrq?—z-ﬁar" binsuie

Hauti #ine pyopuka «IIpukimaay po3B’s3aHHS BOPaB.

A v.:Kr: an ;|ae: B'A3aHHSA B pa{

I

L[e HiI[Ka?:Ka. Bona JOIIOMOKE BaM O3HAOMHTHUCS 3 OCHOBHHMU BUJaMHu

S

&

BIIpaB, croco0amMy iX pPO3B’sA3yBaHHA Ta HABUWUTH NMPABWIGHO 3aIHCYBATH PO3B’sI-
3anHs. [loyaTok Ta 3akiHYEHHsI PO3B’SI3aHHS KOXXHOI BIIPABU ITO3HAYEHO KPYXKed-
KOM «®).

Y KOXXHOMY ITyHKTi CHCTEMY BIIPaB MOAIJICHO Ha TPH PiBHI CKJIQJHOCTI.

I
A

=
e

EU"
X

CriodaTKy BapTO PO3B’s3yBaTH yCHI BIPABH 1 MPOCTiMIi 3axadi (piBeHb A), a
oTiM TiepeiiT 1o ckianHimux (piBeHb b). 3amagi piBHA B — nms HaWKMiTIHBI-
KX, THX, XTO XO4Y€ BMITH Ta 3HATH OUIbIIIE 1 MATH HAMBHUII OaJIH.
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Jlnst camocTiiiHOT poOOTH BIOMa PEKOMCHIOBAHO 3aa4i, HOMEPH SIKUX BH/Ii-
JICHO KOJILOPOM (Hampukiazn, 263).

PyGpuka «BrpaBu [uisi IOBTOPEHHS» MPHU3HAYEHA JJISI IEPIOAUIHOTO TOBTO-
PEHHSI OCHOBHUX BHJIIB BIPaB Ta MIJIFOTOBKU 10 BUBYCHHS HOBOT'O TEOPETHYHOTO
Marepiaiy.

A NORT
VD

L r o) Qa |
Vi i LIA"4 < L]}

Hactynna py6puxka «IlomipkyiiTe» moB’s3aHa 3 0OCOOTUBUM aCIIEKTOM MaTe-
MaTHYHOI MiATOTOBKH.

=
S

9
KAJIAT:
N ()

Y

OCHOBHUM Il PO3B’sI3aHHS 3a7ad Ii€l pyOpHKH € BMIHHA BUXOIUTH 3 He-
CTaH/JapTHHUX CHUTyaliil. Po3B’sI3yBaHHs TakuX 3ajJad pO3BUBA€E THYYKICTb MIPKY-
BaHB, a I1€ JIOTIOMOKE BaM Y MalOyTHROMY, HE3aJIeKHO BiJ TOTO, Ky Mpodecito Br
obepere.

Hanpukinmi koskHOTO mMaparpada yMiIeHo 3auTaHHs Ta BIPABH IS IOBTO-
PCHHSI, CKJIQIHIIII 3 SKHX TIO3HAYCHO CUMBOJIOM «*), 1 3aBIAHHS JUIS CaMOTICPEBIp-
KW 9YOTHPBHOX PiBHIB CKJIAIHOCTI.

V KiHII NiIpyYHUKA [TOJJAHO 3aj1adi MiIBUIICHOT CKJIAHOCTI, BIIPABH JUIS T10-
BTOPEHHSI MaTepiaiy 3a yBech Kypc ainredpu 7-9 kiacis 1 IOBiIKOBHiT MaTepial.

Tupo baxaemo ycrmixy!
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HEPIBHOCTI

€ gnMaio 3a/1a4, s PO3B’A3aHHS SIKHUX TIO-
TPiOHO NMOPIBHATH YHCIIA 00 BEIMYUHU, 3HAUTH
3HAYCHHA 3MIHHOI, SKi 3aJIOBOJBHSIOTH JESKY
HEPiBHICTb.

V upoMmy maparpadi Mu 3’5ICyEMO BIACTHBOCTI
YUCIIOBUX HEPIBHOCTEH, SIK 3aCTOCOBYBATH 1Ii Bla-
CTHBOCTI IS pO3B’I3yBaHHS 3a]1a4; IO TaKe HEPiB-
HICTb 31 3MIHHOIO Ta CUCTEMa HepiBHOCTEH 31 3MiH-
HOIO, IK PO3B’13yBaTH HEPIBHOCTI Ta iX CHCTEMH.

a>b
b a X
a<b
a b X
2<x<3
— zzzzz22222222 2 e
=5 3 X
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6 § 1. Hepienocmi

&P Yucnosi HepiBHOCTI. [loBeaeHHs HepiBHOCTEN

1. YucsioBi HepiBHOCTI. Bu 3Ha€Te, 1110 3amucu
25>17; 0,2<0,32; §> l; —7<-5
7 7
€ TIPUKIaJaMH YUCI08UX Hepisnocmell. B HaBUMIINCS MTOPIBHIOBATH YHCIIA 33 JO-
TIOMOTOI0 TIPAaBWJI TIOPIBHSHHS HATYPaJIbHUX YHCEN, 3BHYalHUX Ta JECATKOBUX
npo6iB, mificaux uwcen. [lopiBHIOBaTH Yucia MOKHA i Oe3 nux mpaBuil. IcHye 3a-
rajJbHUI croci0 MopiBHAHHS OyIb-SKMX JABOX YHCEN, SIKMU TOB’SI3aHUM 3 TaKUMHU
MipKyBaHHSIMH.
Binomo, 1o 25 > 17. 3HaiinemMo pi3HUIIO JIiBOT Ta MPaBOT YaCTHH IIi€i HEepiB-
HOCTI:
25— 17 =8 > 0 — pi3HUI J0JaTHA.
3HaliieMo pi3HUIIIO JiBO1 Ta MpaBoi YacTHH HepiBHOCTI 7 < 10:
7 —10=-3 <0 — pi3HHLSA BiJ €MHA.
OTxe, iCHYE 3aJIEKHICTh MK CITIBBITHOIICHHIMH «>», «<» Ta 3HAUYCHHSIM Pi3-
HULI JIiBOT Ta MpaBOi YacTUH BIANOBIIHOI HepiBHOCTI. L{f0 3ayexHICTh BUpaXkae
O3HAUYCHHS.

Yucno a dinvuie Big yucaa b, sxkuo pisuuus a —b — noaarHe

YHCI0;

Osnauenns ’ . . .
YHCJI0 a MeHuie Bil uncaa b, skmo pisHunst a — b — Bin’emnue

YuCJao.

a>b, axkmo a—b > 0;

a<b,axkmoa—b<0.

3p03yMLiIIO: SIKIIIO PI3HULS ¢ — b TOPIBHIOE HYJTIO, TO YHCIIO @ TOPIBHIOE YUCITY b.

OCKITbKY PI3HUI Yuced @ 1 b Moxe OyTH JiMlle J0aTHO0, Bil'€MHOIO abo
TIOPIBHIOBATH HYIIIO, TO JJs OyAb-SKUX YHCEN a 1 b BUKOHYETHCS OMHE ¥ TUTBKU
OJTHE 13 TPHOX CIIBBIHOMLICHB: a > b, a < b abo a = b.

. 3.9
KOpI/ICTyIO‘lI/ICI) JaHUM O3HAYCHHAM, IMOPIBHAEMO YHUCJIa 7 1 Z I[J'IH ObOTro

3HAUEMO 1X PI3HUILIO:
3 9 3-22-79 3

7 2 722 722
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1. Yucnogi nepienocmi. /loeedennsa nepienocmeit 7

. 3 9
Pi3HHUIA TaHUX YHCENT — YUCIIO JOJaTHE, TOMY 7 > —

22

Jlst OpiBHSIHHS JIBOX YHCENI @ 1 b JIOCTaTHHO YTBOPUTH PI3HHIO a —b 1
3’sICyBaTH, € BOHA JIOJATHUM YHCIIOM, BiJ’€MHUM YHCIIOM YU HyJeM. SIKIo
a—-b>0,Toa>b;sxkmoa—-b<0,T0a<b;akmoa—b=0,100a =b.

Ha xoopmunaTHI# mpsMii OinbIe 9rciao 300paKyroTh TOYKO0, SKa JICKHUTH
NpaBOPYyY BiJl TOUKH, 10 300paKye MeHIIe U0 (IuB. puc. 1).

a>b a<b

Puc. 1

YV HepiBHOCTSX, KpIM 3HAKIB «<» (MeHIIE), «>» (Oible), BAKOPUCTOBYIOTh
3HAaKH «<» — MeHIe abo JopiBHIOE (He Oinbiie), «>» — Oinpire abo JTOpiBHIOE
(He meHIe). 3 03HAYSHHS CITIBBIHOIICHD «OUIBIIEY, «MEHIIIE) BHILTUBAE, 110

a2 b, axkmo a—b >0, 100TO AKIO @ — b >0 ado a— b =0;

a<b,saxmo a—b <0, 100T0 1Ko a —bh <0 aboa—b=0.

HepiBHOCTI, CKIIajieHi 3a JI0TIOMOT0I0 3HaKIB «<» ab0 «>», HaA3UBAIOTh CIMPO-
eumu, a HepiBHOCTI, CKIIAJICHI 3a TOTIOMOTOI0 3HAKIB «<» 200 «=», — Hecmpocumi.

UwucnoBi HEPIBHOCTI MOXYTh OYTH npasuibHumu i HenpasuieHumu. Hanpu-
kmag, 5<8; 1,2>-1 — mpaBwibHI HepiBHOCTI, 21 > 30 — HempaBWIbHA HEpiB-
HICTb.

2. JloBeenHst HepiBHOCTel. Po3risHeMo 1Ba Bupasi — a(a — 4) ta (a — 2)%.
[MopiBHsAEMO 3HAUCHHS INX BUPA3iB, y3sIBIIN @ =—1 Ta a = 2:

skmo a=—1,toa(a—4)=-1-(-1-4)=5; (a—2)*=(-1-2)"=9; 5<9;

akmo a=2, 10 ala—4)=2-Q2—-4)=—4; (a-2=2-2y=0; —4<0.

Orxke, axmo a =—1 a6o a =2, To HepiBHicTh a(a —4) < (a —2)* € UpaBuITb-
HOI0. BUSIBIISIETBCS, 11O 1151 HEPIBHICTH € MPABUIIBHOIO JJIs OY/Ib-SIKOTO 3HAUEHHS d.
CrpaBpi, yTBOPHBIIN Pi3HUIIO JIIBOT Ta PaBOi YaCTUH HEPIBHOCTI, MAaTHMEMO:

ala—4)—(a-2)V=da’—4a—a*+4a—4=—4.

MpaBo Ans 6e3onnaTHOrO Po3MilLleHHs NiApyYHUKa B Mepexi IHTepHeT mae
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8 § 1. Hepienocmi

Ockinbkn pisanns a(a —4) — (a — 2)* € Bix’eMHOI0 11 GY/Ib-SKOTO 3HAYCHHS
a, TO HepiBHIiCTb a(a —4) < (a—2)* € IPaBHILHOIO TEX sl OY/b-KOr0 3HAYCHHS d.

SIKmro moTpiGHO MoKa3aTH, IO MeBHA HEPIBHICTH 31 3MIHHUMH € NPABUIILHOIO
JUTA BCIX JOITyCTUMUX 3HA4YeHb 3MIHHHAX a00 Ui BCIX yKa3aHWX 3HAYEHBb 3MiHHUX,
TO KaXyTh, IO IOTPIOHO dosecmu HepisHicmb.

Mpuxnan 1. JloBect HepiBHiCTb a” + b + 2 > 2a + 2b.
® YTBOPHUMO Pi3HHUIIIO JIiBOT Ta MPaBOi YaCTHH HEPIBHOCTI i MEPEeTBOPUMO Ti:
A+ +2-Qa+2b)=(@*-2a+ 1)+ B =2b+1)=(a—1)*+(b-1)"
Ockineku (a—1)>0, (b—1)>>0 nans Gymp-SKMX 3HaYeHb a i b, TO
(@a—1)"+(b—1)*20. Orxe, pisaunsg o’ + b* + 2 — (2a + 2b) € HeBix eMHOW0 I
Oy/Ib-SIKNX 3HAUEHb ¢ i b, TOMy HepiBHiCTH a” + b>+ 2> 2a +2b € MPaBUIBHOIO
TEX JUIS OyAb-KAX 3HAYCHb ¢ 1 b. ®

NO2AR'a3HHAal R pnaB
VoD mModArmi rali=J P =)
| Q

Bnpaga 1. [lopiBasATH "nicna m i n, SKIIO:
aym-3=n-2; o)ym=1,ln 1 n<0.

® a) Ockibknt m—3=n—2, T0: m—n=3-2; m—n=1. Pisaung m—n €

1A n"nan
L | Vinoi =

—
S
=

JIOJTATHOIO, TOMY 1 > .
0)m—n=1,Iln—n=0,ln. Ockineku n <0, TO PI3HALIIL M — 1 € Bi EMHOIO,
TOMYy M <n.®

Bnpaga 2. Jlosecty, mo cyma OyIb-sIKUX JBOX B3a€EMHO OOCPHEHHX HOAATHUX UH-
ceJl He MeHIIa Bij 2.

. . .1
e Hexait ¢ — moBinbHE gomatHe 9ucio. Tomi — — oOepHEeHe 10 HOTO YHC-
a

1o. JloBenemo, 1110

a+122.

a
YTBOPUMO Pi3HMIIIO JIIBOI Ta IPaBOi YaCTUH HEPIBHOCTI I IEpETBOPUMO ii:
2
1 ~d’+1-2a (a-))

a+—-2
a a a

PizHuIio Mu moganu y BUTIISAAIL po0y, YHCENbHUK SIKOTO HEBix eMHUH, 060 €
KBaJIpaTOM JICSKOTO YHCIIa, & 3SHAMECHHHUK — JOoAaTHU. ToMy 1iei npi0, a 3HAYHUTh
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1. Yucnogi nepienocmi. /loeedennsa nepienocmeit 9

. . 1 o
1 pi3HHUIA, HAOyBa€ JHIIE HEBiJ €MHHUX 3HaueHb: a+——22>0. OTxe, HEPiBHICTH
a

1
a+—272 € npaBHIBHO sl OYAb-SIKOTO JI0JJATHOTO YKCIa d. ®
a

a+b

Brnipasa 3. JloBecTr HepiBHICTh >+ab, nea>0,b2>0.
® YTBOPHMO Pi3HUIIO JiBOi Ta MPaBOi YaCTHH HEPIBHOCTI ¥ MEpEeTBOPUMO 1i:

2
a_—l—b_\/;:a—Z\/ﬁ+b:(\/;—\/1;) -0
2 2 2 a

OTxe, a;be/%. °

Tpumimra. J1jis nogaTHUX 9ucen a 1 b 9ucio Jab nasuBaiots ix cepeoHim
ceomempuynum (a0 cepeonim nponopyiiinum). JloBeaeHa HEPIBHICTh IS 101aT-
HUX 3HAYCHb d 1 b € MPaBUIBHOIO, TOMY CepeoHE apudmemuyne 080X 000AMHUX
yicen He MeHue 8i0 iX cepeoHbo2o 2e0MeMpPUUHO20.

1.  SIke 3 yncen — a yu b — OlblIe, SKIIO:

a)a—b=4 & a—b=—1; B)a—b=004 r)afb:—i?
2.  Bigomo, mo m < n. Ui Mosxe pi3HUI m — n qopiBHioBaTH: —5; 0; 2; 0,017
3. Bimomo, mo ¢ > d. Uu Mosxe pi3HUI ¢ — d nopiBHIoBaTH: —2; 0; 7; 0,287
4.  Yu € npaBWIGHOIO HEPIBHICTH?

a) 1538 <1558; ©0) 48 >-45; B) 0,08 >0,1; r) 0,7 <-0,7,

9 _ 6 3 _3 1 1 1
—>— e) —<—; €) ——<——; xK) 1—>1,25.

N7 ) 25528 ) 77576 1y

5. TlopiBasiite unicna a i b, b i c, a i ¢, ki 300pa’keHi TOYKaMHU Ha KOOPIUHAT-

Hill npsmiit (puc. 2).

Puc. 2

MpaBo Ans 6e3onnaTHOrO Po3MilLleHHs NiApyYHUKa B Mepexi IHTepHeT mae
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10 § 1. Hepienocmi

|
EB%H'b—A

6. IlopiBHsiiTe uncna c i d, SKIO:
a)yc—d=24, 0)c—d=-2; B)d—c=0,05, 1)d—c=0.
7. IlopiBHsiiTe uucna m i n, SIKIIO:

aym-—n=-3; 0)m—-—n=3; B)n—m=0; r)n—m=-0,3.
8.  TlopiBHsiiTe 3 HyJeM pi3HUINO JIIBOT Ta PABOT YaCTHH MPABUIBHIX HEPIBHOCTEH:
a) m<n, 0)p=q; B) 8§ > y; r) k<5.
Topisusaiime uucna:
9. a2, a2ial, gLy 3 plioa
5 8 6 9 13 4 3
10. ayliZ 623022 B -Li-3 po3idi
3 7 4 6 11 5 3
. 3.2.4
11. Posramryiite B MOpSaKy 3pOCTaHHS YHCTA: g; E; EE
. 1.4 .2
12. PosramryiiTe B MOpAAKY CHaJaHHS YHCTA: 3 ; T ; CE

13. Tlo3HauTe Ha KOOPJMHATHIN MPAMii TOYKH, SIKI 300paXKyIOTh 4HCHIa p, ¢ 1 7,
SKIIO p <r,r<g(g.

14. Tlo3Haure Ha KOOpPAWHATHINA MPsIMIKA TOYKH, SIKI 300paXyroTh yucia a, b i c,
Ko ¢ > b, b > a.

15. TlopiBusiite 3HayeHHs BupasiB S5(a +2)—2a i 3a—4, akmo a=-3; a=2.
JoBeniTh, mo i Oyab-SKOTO 3HAYEHHS ¢ 3HAYCHHS IEpIIOTO BHpa3y Oilb-
IIIC BiJ{ BIIMTOBITHOTO 3HAYCHHS IPYTOr0 BUPA3y.

16. TlopiBusiite 3HaueHHs Bupas3iB 6(b—2)+4b i 10b+ 1, axkmo b=—1; b=3.
JloBeniTh, mo st Oy/b-SKOT0 3HAYCHHS b 3HAUEHHS MEPIIOro BUPa3y MEH-
1II€ BiJI BIIMOBIJITHOTO 3HAYEHHSI IPYTrOro BUpasy.

Jlosedimb HepisHicmb.

17. a)2(a-3)+5a<T7a+8§; 6)c(ct)>c+c—3;
B) (b—5)* > b(b - 10); D) a(a+7)<(a+3)a+4);
n) a* + b* > 2ab; e) 4+ b* > 4b.

18. a)12b+8>4b+8(b-0,5); 6)a(a—2)+1<a*—2a+2;
B) (b—3)(b+3)>b"—14; r) (c—1)(c+3)<c(c+2)
n) a’+9>6a; e) m(m + n) > mn.
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1. Yucnogi nepienocmi. /loeedennsa nepienocmeit 11

A %
|B%n 'ﬂ‘

19. TIlopiBHsiiTe yncna p i g, AKIIO:

a)p—-48=q-24 0) g + 0,08 =p+0,079;
B)p=15¢ 1 g<0; Ng=09% ip>0.

20. TlopiBHsiiTe uncna a i b, AKmo:
a)a+16=>b+28; 0) b—0,301 =a—0,3;
B)a=2b1ib>0; r)b=0,5a 1 a<0.

21. SIkuii 3HaK Ma€ 4HCIIO X, SKIIO BiZIOMO, II1O:
a) 8x < 3x; 0) 7x > 4x; B) 2x < -3x; r) —10x > -2x?

22. Posramyiite B HOpSAAKY ClIaJaHHs yMCa: %; —\/ﬁ; 0,7, -1,2; %; 0; —1%.

23. Posramyiite B HOPSAAKY 3pOCTaHHS YUCIA: —%; 0,05; 0; %; —%; «/E

Iopisuaiime 3HauenHs YUCI0BUX BUPA3IB:

3W5-4 . 4f5-5 5 1
T 6) \3 «El—ﬁJrﬁ.

25. a) 6‘3*/5 ;942 6) 53 i

12

1
B

Jlosedimb nepisHicmo.

26. a)4bc<4b*+ 6) 2n+ 1)’ > 8n;
B) (5-3y)23y(y-2)+1; r) b* + 10 > 6b;
(2b+3)2> 3¢ 1
2 > 0p; e <=,
" 12 )9c2+1 2
27. a) 9%’ —3xy +y* > 3xy; 6)a’+2a< 174>+ 10a + 1,
B) 8b(3b — 10) < (5b — 8)%; (a+1y’>4a-1;
a’+3 2x°
2 T2>3(a-1); <1
) 2 (a-1) e)Hx4

28. JlaHOo yoTHpH MOCTiIOBHI HartypanbHi yucia. [llo Oimbie — nOOYTOK Hali-
MEHIIIOTO 1 HAOLTBIIIOTO 3 IIMX YHCeN 9i T0OyTOK CepenHixX drcemn?

29. JlaHo Tpw mocyiIoBHI HaTypaibHi uncia. 11lo 6inbiie — moxBoeHuid KBaapar
CepeHBOTO0 3 IUX YHCEN YU CyMa KBapaTiB IBOX iHIINX?

MpaBo Ans 6e3onnaTHOrO Po3MilLleHHs NiApyYHUKa B Mepexi IHTepHeT mae
MiHicTepcTBO OCBITM | Haykn Ykpainu http://mon.gov.ua/ Ta IHCTUTYT MoaepHi3auii 3micTy ocBiTu https://imzo.gov.ua



12 § 1. Hepienocmi

30. Hano mpi®6 —, me m, n — HATypalbHI YHCIA, IO TOTO XK M < 1. 30UTBIIUTHCS
n

YM 3MEHIIUTHCS JaHUH Api0, SKII0 HOTo YMCENFHHK 1 3HAMEHHUK 301IBIIUTH
Ha T€ caMme HaTypaibHe YHCIIO?

. 17
31. Jlo 4ucenbHHUKA 1 3HAMECHHHKA IPOOY Tl JIOJTANIK T€ caMe HaTypaJibHE YHCIIO.

JloBeniTh, IO oAepkatu Api0, SKAH MEHIIMA Bifl TAHOTO.

iBEH

Jlosedimb HepisHicmb:
32. a)d’+2b%+1>2ab+2b; 6) a’ + 2b° + 4¢* > 2ab + 4bc;

B) X’ +6x+) —2y+11>0; r) 5d> +4a—2ab+b*+2>0;

x) a* + b* > ab; e)m'n+mn® <m*+n'.

2
33. a) ab+1>2ab; ) 4@3(\/&\/13) :
2 2
g X5 4 a+3

Y s

. . m_m+k
34. Jlis HaTypajdbHUX 4YHCEN m, N 1 k BUKOHYETHCS HEPIBHICTH — > .
n n+

JloBemiTh, IO m > n.
35. TIpsAMOKYTHUK i KBaJpaT MalOTh PiBHI MEPUMETPH, CTOPOHU MPSIMOKYTHUKA
TOPIBHIOIOTE @ cM 1 b cM (a # b), a cTopoHa KBagpaTa — ¢ cM. JloBemdiTh, 1m1o:

a+b . .
a) c= 5 ; ©0) TIIomIa MPAMOKYTHHKA MEHIIIA BiJ| IJIOMII KBaIpara.

36. Jlirak mae 3xiiicnutu nepenit 3a Mapuipytom Kuie — JIbBiB 1 Hazax. 3a sikoi
TIOTOJM TAKMI MEepediT 3aiiMe MeHIIe Yacy: 3a Oe3BITPSHOT UM SKIIO BiTep 3a-
XIJHHH 1 AM€ 3 TOCTIMHOK MBUAKICTIO?

TDARL I | A NMTORTO Qa
IIF“D' [ TAYANLEASA =2 \~4 <

|
LI

37. 3naiixiTe HaliMEHIIE 3HAYECHHS BUpPA3y Ta 3HAUCHHS 3MIHHUX, JUIS SIKUX BHUpa3

HaOyBa€ HAMEHIIIOrO 3HAYCHHS:

a)d’+b*+2; 6) (x—3) + (v +3)%
B) (m— 1) + (m + n)* — 4; 1) a-b+2Ja—b.

MpaBo Ans 6e3onnaTHOrO Po3MilLleHHs NiApyYHUKa B Mepexi IHTepHeT mae
MiHicTepcTBO OCBITM | Haykn Ykpainu http://mon.gov.ua/ Ta IHCTUTYT MoaepHi3auii 3micTy ocBiTu https://imzo.gov.ua



2. Bracmueocmi uucnoeux nepienocmeii 13

38. Po3B’spKITH piBHSHHS:

24x +—= :31.
x -4 x-2 3

a) (x=5(x+1)=3x-5; 0)
39. 3HaiimiTe 3HAUYEHHS BHPA3y:

/98 | T
a) \/ﬁ'\/%-f-?, 0) (\/E_\/g) —m.

40. VY mapky pocTe JHCTSHHUX AepeB y 4 pas3u Oinblre, HXK XBOHHUX. Un MOXKe 3a-
rajbHa KUIBKICTb IIUX JIepeB I0piBHIOBATH 2647

41. VY ciuHI mIOPUEMCTBO BUTOTOBWIO 750 OAWHUIG MPOAYKII, Y TIOTOMY —
800 omunwMIb, y 6epe3Hi — 780 oUHHMIIE.
a) Ha ckinpKH BiZCOTKIB 30UTBIIMIOCH BUPOOHUIITBO MPOIYKIi B JIOTOMY
TIOPIBHSIHO 13 ciyHEM?
0) Ha CkiigpKH BiZICOTKIB 3MEHIIWIOCH BHPOOHHIITBO MPOIYKIii B OepesHi
TIOPIBHSIHO 3 JIIOTHM?

=1

1o
|v||'|

-
AJINT-
()

Uy

42. Ha xoxHI KITHHII oMK po3Mipy 8 x 10 cuauth xKyk. Un MOXKYTH IIi Ky-
KM TIEpeNIeTITH Ha JOIIKY po3Mipy 16 x 5 Tak, mo0 y KoXHii KIiTuHII OyJo
T0 JKYKY 1 11100 KyKH, SKi OyJIM cyciaMu paHilie, 3aJUIIMINCH CyCilaMH Ha
HOBIH mommi? (CycinaMu BBaKAEMO KYKiB, SKi CHAATH y KIITHHKAX 31 CITLTb-
HOIO CTOPOHOIO.)

&3 BnactuBoCTi YMCNOBUX HepiBHOCTEM
Po3srnsHeMO BIACTHBOCTI YHCIOBHUX HEPIBHOCTEH, sIKi Aajli BUKOPUCTOBYBa-
THMEMO TIiJT 4ac pO3B’I3yBaHHS 3a/1a4.

Bnacmugicms 1 | SiIkmoa<b i b<c,Toa<c.

Jloseoenns. 3a ymoBow a<b i b<c, Tomy a—b i b—c — Bix’eMHi 4ucra.
CyMma IBOX BiJl’€MHUX YHCEII € Bill'€MHAM 9UCIIOM, ToMY (@ —b) + (b—c)=a —c <0.
Ockimekn a —c<0,T0a<cC. ®

MpaBo Ans 6e3onnaTHOrO Po3MilLleHHs NiApyYHUKa B Mepexi IHTepHeT mae
MiHicTepcTBO OCBITM | Haykn Ykpainu http://mon.gov.ua/ Ta IHCTUTYT MoaepHi3auii 3micTy ocBiTu https://imzo.gov.ua



14 § 1. Hepienocmi

I'eomeTpruHa LIFOCTpALlist BAACTUBOCTI | ToJjaHa Ha PUCYHKY 3.

a b (& X
Puc. 3

AHaNOTIYHO MOXHA JOBECTH TBEPDKEHHS: IKMO ¢ > b i b> ¢, To a > c.

. SIKIo 10 060X YaCTHH NMPABUJILHOI HEPIBHOCTI 101aTH 0O/1-
Bracmusicms 2 . L.
He i Te caMe YHCJIO, TO 01eP:KMMO MPABWILHY HEPiBHICTb.

Jlosedenna. Hexait a < b i ¢ — Oyap-sxe uncio. JloBexemo, mo a + ¢ < b + c.
Posrisinemo pisauiio (@ +c¢)—(b+c)=a+c—b—c=a—b. Ockinbku a <b, TO
a-b<0,atomyii(a+c)—(b+c)<0.0mKe,a+c<b+ec.

AHANOTIYHO TPOBOJATH IOBEIACHHS IUIsI BUOAAKY @ > b 1 Oyab-sKOTO
4ucla c. @

Hacniook 1. Axwo 6i0 060x uacmun npasuibHoi HepieHOCmiI 8iOHAMU OOHE Ui
me came Yucio, mo 00epICUMO NPAGUILHY HEPIGHICTD.

e TBepKEeHHS BUILTHBAE 3 TOTO, IO BiAHIMAHHS BiJ 000X YaCTUH HEPIiBHO-
CTi IESIKOr0 Yucila ¢ MOYKHA 3aMIHUTH J0JaBaHHAM 10 000X il 4acTUH yucia —c.

Hacniook 2. Axwo Oesxuil 000aHOK nepeHecmu 3 0OHI€l Yacmunu npasuib-
HOI HepigHOCMI 8 THULY, 3MIHUBUIU 3HAK O00AHKA HA NPOMUNEHCHUL, MO 00ePAHCUMO
NpasuibHy HepiGHICMb.

Jloseoenns. Hexalt a < b + ¢ — mpaBwiibHa HepiBHICTE. Jlomamo 10 o6ox ii
YaCTWH YHCIO —C, OJCPKUMO TPABWIBHY HEpPIBHICTH a + (—¢) <b + ¢+ (—c) abo
a—c<b. OTxe, SIKIIO NMEPEHECTH TOJIAHOK ¢ Yy JIIBY YaCTHHY HEpPiBHOCTI, 3MiHHB-
M H0T0 3HAK Ha MPOTHIICKHNUH, TO OJEPKUMO ITPABIIIbHY HEPIBHICTD. ®

SIKo o6uaBi YACTUHYN MPABUJILHOI HEPIBHOCTI MOMHOKH-
TH a00 MOJIJIMTH HA OAHe H Te caMe JoJaTHe YHCJIO0, TO
0/1epKUMO MPABMJIBLHY HEPiBHICTh.

Bnacmugicmp 3 | SIkmo o0uABI YacTHHU NMPaBUJILHOI HEPIBHOCTI MOMHOKHU-
TH 200 MOJIIUTH HA OJHE i Te caMe Big’cMHe YHCJIO i 3Mi-
HHUTH 3HAK HEPIiBHOCTI HA NPOTHJIEKHHUH, TO OJEPKUMO

NpaBUJIbHY HEpPiBHICTB.

Jloseoenns. Hexait a < b. JloBenemo, 1o ac < be, SIKIIO ¢ — A0AATHE YUCIO,
it ac > be, K0 ¢ — BiJx’€MHe YUCIO0. [T IHOTO PO3TIITHEMO Pi3HHUIIIO:
ac —bc=c(a—b).

MpaBo Ans 6e3onnaTHOrO Po3MilLleHHs NiApyYHUKa B Mepexi IHTepHeT mae
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2. Bracmueocmi uucnoeux nepienocmeii 15

3a ymoBo0 a < b, Tomy a — b < 0.

Sxmo ¢ >0, To B 100yTKy c(a — b) TepuInii MHOKHUK € TOIAaTHUM, a JIpy-
ruil — Bix'eMHEM. Tomy c(a —b)<0. Y nanomy Bunaaky ac —bc <0, 3Biaku
ac < bc.

Sxmo ¢ <0, To B 100yTKYy c(a — b) 00njBa MHOXXHUKHU € BiJl’EMHHMH, TOMY
c(a—b)>0. Toxi it ac — bc > 0, 3Biaku ac > bc.

AHaJNOriYHO MPOBOASATH IOBEICHHS BIACTUBOCTI JUIsl HEPIBHOCTI a > b.

[TpaBUIILHOIO € if Ta YaCTHHA BIACTHBOCTI, SIKA CTOCY€EThCS JIUICHHST 000X 4a-
CTHH HEPIBHOCTI Ha J0AaTHE a00 BiJl’€MHE YHCII0, OCKUIBKU TIICHHS MOYKHA 3aMi-
HUTH MHOKEHHSM Ha YHCII0, OOepHEeHE TUTFHUKY. ®

Hacniook. Axwo a i b — uucna oonozo 3naxa i a < b, mo 1 > %

a

Jlosedenns. OCKUTBKH a 1 b — 4ucna OAHOTO 3Haka (oOumBa gomatHi abo
obunaBa Bix’emHi), To ab > 0. [loginuBim oOuABI YaCTHHU HEpiBHOCTI a < b Ha 10-
JIaTHE YUCJI0 ab, MAaTUMEMO:

a b .

1 1 11
—<—; —<—, T00TO —>—. ®
ab ab b a b

a
Le#t HacmigOK MOXXHA BUKOPHUCTOBYBATH U TIOPIBHSIHHS YUCEN, 00EpPHEHNX

. 1 1
no nanux. Hampukian, ockineku +/2 < 2, TO E > E

JloBesieH1 BIaCTHBOCTI CTOCYIOTBCSI CTPOTMX HEPIBHOCTEH. AHAJIOTIYHI Biiac-
THUBOCTI MarOTh 1 HECTpOTi HepiBHOCTI. Hampukian, sSKmo a > b i ¢ — O0yIab-AKe 9u-
cno,Toa+c>b+c.

BnactuBocti 2 1 3 MOXKHA TOIIUPUTH Ha IMOMABIHHI HEPIBHOCTI, 3BaYKHBIIIH,
110 NO/IBIHHY HEpIBHICTh ¢ < b < ¢ MOYKHA 3aIlUCATH Y BUTJISI IBOX HEPIBHOCTEH:
a<bib<c. Sxmo a<bib<c, 0 ANa OYyIb-IKOTO YHCIA /7 MPABUIBHUMH € He-
piBHOCTI: at m<b+mib+m<c+m,3Bigku a+m<b+m<c+m. OTxe, K-
IO 10 BCiX YaCTHH MPABHJIBHOI NOABIIHOI HEPIBHOCTI T0AaTH OJHE i Te came 4u-
CJI0, TO OJICPXKUMO TIPABHJIbHY MOJIBIHHY HEPIBHICTb.

AHAJOriYHO MOXKHA OOIPYHTYBATH TBEPIHKCHHS:

SKIo a<b<cim>0, 10 am<bm<cm,

akmo a < b <cim <0, 10 am>bm > cm, abo cm < bm < am.

MpaBo Ans 6e3onnaTHOrO Po3MilLleHHs NiApyYHUKa B Mepexi IHTepHeT mae
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Iliocymox: enracmueocmi uucnogux nepisnocmeii

AgAxmoa<b i b<c,T0a<c.
SAxkmo a<b i ¢ — Oyab-sike YuCJa0, To a +c<b +c.
SIkmo a <b i ¢ — momatHe umcI0, TO ac < be.

SIkmo a <b i ¢ — Bix’emHe uncI0, TO ac > be.

Dok nvu-nro2R'a23HHI ' RADAR
L | ViinJ1 H 1 Iv\ D 7MTOQTITIZN D1 P‘lu )

Brnpaga 1. Bizomo, mo a > 2.

a) IlopiBHATH 3 HyJIeM 3Ha4YEHHs BUpa3y a + 3.

0) JloBectn, o 4 —2a < 8.

e a) J/Tomamo 10 060X YaCTHH HEPIBHOCTI @ > —2 YUCIIO 3, MATHMEMO:
a+3>-2+3;a+3>1.0mxe,a+3>0.

0) [ToMHOXXMMO OOWIBI YAaCTWHU HEPIBHOCTI @ >—-2 Ha —2, OAEPKHAMO:
—2a <4. Jlonamo 10 000X YaCTUH OCTAaHHBOI HEPIBHOCTI YHCIO 4, OJEPIKUMO:

4-2a<8. e
Bnpaga 2. Bimomo, mo —1 <x < 3. OuiHuTH 3HaYCHHS BUPA3y:
a)x—3; 0) —x; B) 2x + 5.
e a) J/lomamo 10 BCix yacTHH HepiBHOCTI —1 < x < 3 wncmno —3, oaepKuMo:
—4<x-3<0.

Mu mokasainy, o 3HaYCHHS BUpasy X — 3 Ounbi Bix —4 i meHmmi Big 0, THM
CaMUM OYiHuIY HOTO 3HAYCHHSI.
0) [TomMHOXUMO BCi yacTHHU HepiBHOCTI —1 < x < 3 Ha —1, oJepKUMO:
1>-x>-3,a00-3<-x<1.
B) [ToMHOXHMO BC1 4YacTHHU 3a7]aHOi HEPIBHOCTI Ha 2, O/IEPKUMO:
-2 <2x<6.
Tenep moramo 10 BCiX YaCTHH OJIEp’KaHOT HEPIBHOCTI YHCIIO 5, OJEPKUMO:
3<2x+5<I1l. e

N/~ 2~
PAY 19/

43. TlopiBusiite uncna a i b, sxmo a <313 <bh.
44. Binomo, mo m < n. SIKi 3 TaHUX HEPIBHOCTEH € MPaBUIILHUMHU:
aym+7<n+7, oO)ym-T7<n-7, B)m+3>n+3;

MpaBo Ans 6e3onnaTHOrO Po3MilLleHHs NiApyYHUKa B Mepexi IHTepHeT mae
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r) 3m <3n; n) —3m <-3n, e) % < % ?

Binmosini o6rpyHTyiiTe.

45. Ha3BiTh paBUIbHY HEPIBHICTB, SIKY OJIEPIKHMO, SIKILO:
a) 10 000X YaCTHH HEPIiBHOCTI 2 < 4 J0aMO YUCIIO 2; YUCIIO —2;
0) 00uIB1 YaCTHHH HEPIBHOCTI —1 < 2 OMHOXHUMO Ha 5; Ha —5;
B) 0OM/IBI YaCTHHU HEpiBHOCTI 9 > 3 moximmmo Ha 3; Ha —3.

. . 1. 1
46. a) Bigomo, mo a < 3. [losicHITE, YOMY HE MOKHA CTBEP/KYBaTH, [0 — > —.
a

. . 1 1
0) Bizomo, 110 b < —3. [TosICHITh, YOMY MOYKHA CTBEP/KYBATH, IO Z > —5.

| I
eﬂbﬁl’\

47. Bigomo, mo a < b. [TocTaBTe 3aMICTh «*» 3HAK «<» a00 «>» Tak, 100 Oyia

o7

MIPaBHIHHOIO HEPIBHICTH:
a)at+5%b+5; 0)a—-T7+b-7, B) —2a * —2b;

1) 0.5a % 0,5b; 2«2 0 -4« L
6 6 5 5
48. 3aMICTh «*» TOCTaBTE 3HAK «>» a00 «<» TakK, MO0 OyJI0 MPaBIIFHIM TBEP-
JKCHHS:
a) AKmo a < -5, 10 —a * 5; 0) sikio —2 >a i a>b, 10 -2 * b.
49. Bigomo, mo a < b. BUKOPHCTOBYIOUH BIACTUBOCTI YHCIIOBHX HEPIBHOCTEH,
3aIUIIITh PaBUIbHY HEPIBHICTB, SIKY OJIEPKUMO, SKIIO:
a) 10 000X YaCTHUH HEPIBHOCTI JOAAMO YHUCIIO 2;
0) BiJ 000X YaCTHH HEPIBHOCTI BIHIMEMO YHCIIO —3;
B) OOM/IBI YaCTHHU HEPIBHOCTI IIOMHOXUMO Ha —4;
r) 0OM/IBI YaCTUHU HEPIBHOCTI MOIILIMMO Ha 5.
50. Bimomo, mo x> y. BUKOPHCTOBYIOYHM BIACTHBOCTI YHCIOBHUX HEPIBHOCTEH,
3aIUIIITh PaBUIbHY HEPIBHICTB, SIKY OJIEPKUMO, SKIIIO:
a) 10 000X YaCTHUH HEPIBHOCTI JOAAMO YHUCIIO 9;
0) 00M/IB1 YACTHHH HEPIBHOCTI MOMHOKHUMO Ha 3;
B) OOM/IBI YaCTHHU HEPIBHOCTI IIOMHOXHMO Ha —5;
r) OOMIBI YaCTUHU HEPIBHOCTI MOILIMMO Ha —3.

MpaBo Ans 6e3onnaTHOrO Po3MilLleHHs NiApyYHUKa B Mepexi IHTepHeT mae
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51. Bimomo, o m < 4. JloBeaiTh, 110:

a)2m+1<09; 0)4m—-9<7; B) —3m>-—12.
52. Bigomo, mo b > 2. JloBeaiTh, 110:
a)3b+2>8; 0)2b—-4>0; B) —5b <-10.
53. Bigomo, mo 3,2 < a < 3,4. OuiHiTh 3HAYCHHS BUPA3Y:
a)a+4, 0) 2a; B) 3a - 2.
54. Bigomo, mo 1,4 < ¢ < 1,6. OuiHiTs 3HAUYCHHS BUPA3y:
a)c—1; 0) 3c; B) 2¢ + 3.
. L \&/
iBeH
1 %n 'H‘
Jlosedimb meepOoiceHHs:
55. a) fdxmo ac>bcic>0,10 a> b, 0) sAKIIIO £<2 ic<0,T0a>b.
c c

56. a)Sxmoan>bnin<0,Toa<b;  0)AKIO g<é in>0,Toa<h.

n on
57. TlopiBHsiiTe uucna a i d, sKIno:
a)a<b i d>b; 0)a>bib>d+4,
B)2a—1<2d-1; r)—T7a+2>-T7d+2.
58. TlopiBHsiiTe yucna m i k, AKIIO:
aym>ni k<n; o)m<nin<k-1;
B) 3m+2<3k+2; r)5-2m>5-2k

59. Bigomo, mo 0 <b <a1ik<0. [TopiBHslTE yncna k i % .
a

60. Bigomo, mo 0 <a <bic>0. [lopiBHslTE yncia £ic,
a

61. Bimgomo, mo k <-1,5. JloBeAaiTs, mo:

a) 2k+5>8,; 6) 4k +9 <4, B)%Z—%.
62. Bimgomo, mo ¢ >2,5. JloBeiTh, 1I0:

a)3c-2>5; 0) 8 —2c¢<3; B)%S0,4.
63. Bimomo, mo —2 < x < 5. OmiHiTE 3HAUYCHHS BUPA3y:

a) 1,5x - 3; 0) —x; B) 1,5 - 3x.

MpaBo Ans 6e3onnaTHOrO Po3MilLleHHs NiApyYHUKa B Mepexi IHTepHeT mae
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2. Bracmueocmi uucnoeux nepienocmeii 19

64. Bigomo, 1m0 0,5 < ¢ < 2. OuiHiTh 3HAUCHHSI BUPa3y:

W L 6 2 o
c c c
65. Bigomo, mo 2 <y < 3. OuiHiTh 3HAYCHHS BUPA3Y:
2) 6) 20+ 1; B) —.
y

66. CropoHa kBajgpata J0piBHIOE b cMm, ne 3,8 < b <4,2. OuiHITh NIepUMETpP KBa-
Jiparta.

67. OIiHITh TEPUMETP PIBHOCTOPOHHLOTO TPUKYTHHUKA, CTOPOHA SIKOTO JIOPiB-
HIOE a cM, ko 1,7 <a <1,9.

JEAN

a)skmo a<bib<c,Toa<c;
0) axmo a <b,b<cic<d,toa<d,

B) sIKIO @ > bic¢ <0, 10 ac < be.

68. loBeniTh TBEpIKEHHS:

69. Bimomo, mo k <-0,5. JloBeaiTs, o <1.
4-2k
2
70. O1iHITS 3HAUCHHS BUPA3y %, sikio 0 <x < 3.
—-Xx

71. 3HaiiniTs:

a) Bix emHi kopeHi piBrsnEs [x* + 15| — |7x — 3| = 0;

6) KopeHi piBHsHHS [9x — 2| — |5 — 5x| = |x* + x — 1|, s1ki Gimpmi Bix 1.
72. JloBeniTh HEPIBHICTE:

a)a’+8>2a"+4a, nea>-2; 6)b’+1<b’+b,neb<-l.

I'Il’\ﬁlnl I NORTO =) |
II|P“D' A INTNVvDiIv © L]}

73. 3HaiiniTe 3HaUCHHS BUpa3y a + b+ ¢, skmoa+b=1,b+c=2,a+c=3.

74. Po3B’SOKITH PIBHSIHHS:
a) 7x—9:3x+1; %) 214 4 2 :22.
10 5 x=9 3x-9 3

MpaBo Ans 6e3onnaTHOrO Po3MilLleHHs NiApyYHUKa B Mepexi IHTepHeT mae
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75. PoO3B’SXKITh CUCTEMY PIBHSHb:
3x+2y=35; 6 0,5x+0,2y =2;
x—=2y=-9; 2x—y=-1.

76. ABTOMOOINb J0Na€ UUIIX MDK JBOMa MicTaMu 3a 2,2 TON, PyXarouuch 3i
mBUaKicTI0 60 kM/Toa. Ha CKUTBKH KUTOMETpIiB 3a TOAWHY MOTPIOHO 3011b-
IIUTH IBUIKICTE aBTOMOO1JISL, 1100 BiH 1010/1aB el IUIIX 3a 2 1o1?

77. ABTOMATHYHHMI CTAaHOK BHUTOTOBHB IMapTito mertaneil. Ilicnms ymockoHanIeHHS
CTaHKa TaKy camy IapTito jeraieil BiH BurotosuB y 1,05 pa3y mBuanre, 60
3a TOAWHY BUTOTOBIISAB Ha 5 jetaneit Ourbine, HiX panime. CKiTbKH AeTanei

I1049aB BUI'OTOBJIATHU CTAHOK 3a FO)II/IHy?

=1

loMIDI\IAT
10V |

U3/

78. UYetBepo yuHiB 3i0pamu pa3zoMm 109 rpmbiB, 70 TOrO K KOXHHU 3i0paB HE
menme HiK 10 rpu6iB. [lepmmii yyens 3i0paB rpu0iB Oinblie, HDK IHIII.
Hpyruii i Tperiit yuni 3i0panu pazom 65 rpudiB. Ckinbku rpuOiB 3i0paB nep-

IIHH y4eHb?

ED NonaBaHHA i MHOXEHHSA YMCINIOBUX HEPIBHOCTEM!.
OuiHloBaHHA 3Ha4YeHb Bupa3iB

PosrnsiHemo nif, sIki MOKHA BUKOHYBATH HaJl NPaBHJIGHHMH YHCIOBHUMH He-
PIBHOCTSIMH.

1. lonaBanHs 4yHMcJ0BHX HepiBHOcTeii. Hexail MaeMo mpaBWIBHI YHCIIOBI
HepiBHOCTI: —3 <4 1 5 <7. B 000X HEpiBHOCTAX HAsIBHUI TOI caMUil 3HAK HEPiB-
HOCTI (3HaK «<»), TOMY KaXyTh, 0 —3 <4 i 5 <7 — HepiBHOCTI OJJHAKOBOTO 3Ha-
ka. [TouneHHo nogamo 1i HepiBHOCTI. OaepKUMO MPABUIBHY HEPIBHICTH TOTO Ca-
MOTO 3HaKa, a came: —3 +5<4+7, abo 2 <11. Y 3aransHOMY BHIIQJIKy CIpaB-
JUKY€ThCSI TaKa BIIACTUBICTb.

SIKm0 Mo4JIeHHO J0JATH NMPABHJIbHI HepiBHOCTI o1HaKO-
Bnacmugicms 4 | BOro 3Haka, 3aJHIIMBIIN iXHill cHiILHMI 3HAK, TO olep-
sKMMO NPABUJIbHY HePiBHIiCTb.

Jlosedenns. Hexait a <b i ¢ <d. IloTpibHO moBectH, mo a + ¢ <b +d. 1106
oJIepXKaTH CyMy a + ¢, 10JaM0 10 000X YaCTHH MEpIol HEPIBHOCTI YUCIIO ¢, a 100
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3. /looasannsn i MHOXCEHHA YUC108UX HEPIGHOCM Tl 21

onepxkatu cymy b + d, momamo 10 000X YaCTHH APYroi HepiBHOCTI yucio b. Onep-
JKAUMO TpaBWIBHI HEpiBHOCTI: a +c<b+c¢, b+c<b+d. 3a Bmnactusictio 1 3
OCTaHHIX JIBOX HEPIBHOCTEH BUIUIMBAE, 10 @ + ¢ < b + d.

AHAJIOTIYHO MOYKHA JOBECTH: KO @ > bic>d, toa+tc>b+d. e

AgAkmoa<bic<d,toa+c<b+d.

JloBeneHy BIacTUBICTh MOYKHA MOIITUPUTH HA TMOJABIMHI HepiBHOCTI. Hampu-
Kiam, Ko a <x<bic<y<d, 10 atc<x+y<b+d. JlonaBaHHs NMOABIHHUX
HEepiBHOCTEH MOKHA 3aIIMCYBATH TaK:

a<x<b
+
c<y<d

at+c<x+y<b+d.

BrnactuBicTh, aHaNOTIUHY [0 BIACTUBOCTI 4, MAlOTh i HECTPOTi HEPIBHOCTI.
Hanpuknan, skimo a <bic<d,toa+tc<b+d.

2. MHOKeHHSI YMCI0BUX HepiBHOCTei. Hexail MaeMo mpaBMIIbHI HEPiBHOC-
Ti: 7>2 1 5>3. [lowieHHO NEPEMHOKUMO IIi HEpPIBHOCTI, 3AJIMIIUBIIN IXHIN
crinbHNi 3HaK. OepKUMO MPAaBIUIIbHY HEPIBHICTE 7 - 5> 2 - 3, a0 35 > 6.

[MounenHo mepeMHOXUMO HepiBHOCTI —3 <1 1 —4 <6, 3aTUIIUBIA iXHINA
CriIbHU 3HaK. OJep)KUMO HeNpaBHIbHY HEpiBHICTB 12 < 6.

3BepHEMO yBary, 110 B TEPIIOMY BHIAJKY BCl YMCIa B HEPIBHOCTAX Oyim 10-
JIATHAMH, y APYTOMY — JIOJIATHUMH i BiJI’€MHUMHU. J[0BE/IeMO TaKy BJIACTHBICTb.

SKmo0 NO4YWIeHHO INepeMHOKMTH NPABWJIbLHI HepiBHOCTI
. 0JJHAKOBOI'0 3HAKA, JiBi i MpaBi YacTUHM AKUX — AOAATHI
Bnacmusicme 5 . . . .

4mucaa, 3aJHIIMBIIM CHiITbHUI 3HAK HepiBHOCTel, To

0JepP:KNMO NPABUJILHY HePiBHICTh.

Jlosedenns. Hexat a <b i c<d, ne a, b, c i d — nonatHi yucna. [TorpiOHO
nmoBecTH, mo ac < bd. IToMHOXHMO 0OWIBI YaCTUHU HEPIBHOCTI @ < b Ha MOJaTHE
YHCIIO ¢, @ 00W/ABI YaCTHHH HEpiBHOCTI ¢ < d — Ha jpojxaTtHe yucio b. Onepxumo
MpaBWIBHI HEPIBHOCTI: ac < be, be < bd. 3a BnactuBicTIO | 3 OCTaHHIX IBOX HEPiB-
HOCTEH BHILIMBAE, 110 ac < bd.

AHaNOriyHo MOKHA JIOBECTH: KO a > b i ¢>d, ne a, b, ¢ 1 d — noxaTHi
4ucna, To ac > bd. e
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SgAxkmoa<bic<d,nea,b,cid— gogaTHi unciaa, To ac < bd.

Hacniook. Axwo a < b, a i b— dooammui wucia, n — HamypaivHe 4ucio, mo
a"<b".

Jlnst moBeneHHs HACTIKY ITOCHTH Y3STH 1 HepiBHOCTEH a < b 1 MMOWIEHHO iX
MEPEMHOMKHTH.

BrnactuBicTh 5 MOXXHa MONIMPHUTH HA MOABIKHHI HepiBHOCTI. Hampukian, sx-
M0 JUIs JOJATHUX 4YHCENl BHKOHYIOThCS HepiBHOCTI a <x<b 1 c¢<y<d, TO
ac < xy < bd. MHOXeHHS IOABIMHUX HEPIBHOCTEH MOXKHA 3aIHCyBATH TaK:

a<x<b

X
c<y<d (yciuucna— nonari).

ac < xy <bd

BrnactuBicTh, aHaNOTIYHY 0 BIACTUBOCTI 5, MAlOTh i HECTPOTi HEPIBHOCTI.
Hanpuknan, skmo a <bic <d, ae a, b, ¢ i d — nonartHi uucna, To ac < bd.

3. OuiHloBaHHA 3HAYeHb BUPa3iB. Po3risiHemMo npukiiaf.
Mpuxkaan 1. Jlano: 11 <x<14; 1 <y <2. OuiHuTH:
a) cymy x +y; 0) pi3HHLIO X — ;

B) TOOYTOK XV; ) 9aCTKY X

e a) OmiHUMO CyMy X + ):
I1<x<14
I<y<?2
12<x+y<l1é6.
©0) Jlst OIiHKY Pi3HUII X — ¥ BUKOPUCTAEMO PIBHICTB X — ¥ = X + (—)).
Crioyarky OIIHUMO 3Ha4eHHs BHpa3y —y. [[JOMHOKMMO yCi YaCTHHU HEPIBHO-
cti 1 <y <2mna-1, ogepsxkumo: —1 > —y > -2 abo -2 <—y <-1. Tonmi:
I1<x<14
+
2<-y<-1

9<x—-y<l3.
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B) Oninnmo 100yToK xy. Ockimbku 11 <x <14 # 1 <y <2, To x Ta y — J0-
JaTHI yncia. ToMmy 3a BIACTUBICTIO MPO MOYWICHHE MHOYKEHHSI HEPIBHOCTEH MaTH-
MeMO:

I1<x<14
I<y<2
11<xy<28.

. X . . X .
F) ].IJ'ISI OIMIHKK 4YaCTKU — BHUKOPUCTAEMO PIBHICTD — =X OCKiIbKH
Y y

A
y
1<y<LTol>l>l3a&)l<l<LTMMy

1y 2 2y

y

A ..:Kn an,

-
o

o D' 2 L <l V\aD
D 7ioAan nnon P =)
| Q

Bnpaga 1. Bizomo, mo 2 < a < 3. OriHATH 3HaYeHHs BUpasy a” — 3a.

e 2) OuiHNMO CIIOYATKY 3HAYCHHS BUPA3iB a” i —3a:

2<a<3
X
2<a<3 —6>-3a>-9, 260 -9 <-3a <-6.
4<a*<9;
Tomi:

4<q*<9
-9<-3a<-6 e

-5<a’*-3a<3.
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Bnpaga 2. [loBectn HepiBHICTE (m+n)(mn+1)>4mn, ne m>0,n > 0.

. - a+b
® BUKOpHCTaeMO BiZIOMY HEpiBHICTh >+/ab, ne a >0, b > 0. 3anumre-

MO ITF0 HEpPiBHICTh JUIS YUCEN M 1 1, a MOTIM — 11t uucen mn 1 1. OnmepxuMo Bi
NpaBWIbHI HEPIBHOCTI:

mTHZ Nmn; mn +1 >Amn.

2

[TomMHOXXHMO 00M/IBI YaCTHHH KOKHOIT HEPIBHOCTI Ha 2:

m+n22mn; mn+122Jmn.

[ToueHHO TIEPEMHOKHBIIIU OCTaHHI HEPIBHOCTI, OICPIKUMO:

(m+n)(mn+1)>4mn. @

79. JlomaiiTe MOYICHHO HEPIBHOCTI:

a)5>317>4 0)-5<-31-1<4.
80. IlepeMHOXTE MOYIEHHO HEPIBHOCTI:
a)4<51i3<6; 0)8>413>2.

81. [IlimHeciTh 00MABI YaCTUHHU HEPIBHOCTI 2 < 3 10 KBajpaTa; 10 Kyoa.

82. Uwu onepxUMO NMpaBUIbHY HEPIBHICTH TOTO CAMOTO 3HAKA, IIEPEMHOMKHBIIN
MO4WIEHHO HepiBHOCTI 4 > 211 > -3?

83. Uwu omepkuUMO MpaBHIBHY HEPIBHICTH TOTO CaMOTO 3HAKa ITICJIS ITiTHECCHHS
JI0 KBajipara 000X 4acTHH HepiBHOCTI —5 < 27

| %

Jlooaiime nounenHo HepisHOCM:

84. a)7>51i9>4; 6)-7<-3i4<5;
B)13<25 1 34<-13; r-25>27i-17>-19;
M1<2<5i03<04<09; e)-1<0<2i-3<-1<1.

85. a)5<9i3<7, 6) 6>-9i3>2;
B)-0,1>-03 i 1,2>0.8; 2<4<5i-3<0<1.
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Ilepemnosicme noynenHo HepigHOCMI:

86. a)8<1215<7; 0)7,2>3,5105>04.
87. a)7>51 11>8; 0)0,3<0,51 11<18.
88. OminiTe kBagpaTH 000X YaCTHH HEPIBHOCTI:
a)9>7; 0) 0,9 <1,2.
89. Bigomo, mo 2 <a <41-5<b <-2. Ouinite 3Ha4E€HHS BUPA3y:
a)a+b; 0)a—b.
90. Bimomo, mo 0,5 <x<21i2<y<3. OuiHiTh 3Ha4CHHS BUPA3Y:
a)x+y; 0) x—y; B) Xy.
91. Bigomo, mo 1 <a<310,2<b<0,5. OuiHiTh 3HAYCHHS BUPA3Y:
a)a+b; 0)a—b; B) ab.
: - \&/
iBeH
1 %n » 'H‘
92. Bigomo, mo 3 <a <517 <b<9. OuiHiTh 3HaYCHHS BHPa3y:
a) a - 2b; 0) 2ab; B) % .
93. Bigomo, mo 4 <x <518 <y <10. OuiHiTh 3HAYCHHS BUPA3Y:
a) 2x —y; 0) 0,5xy; B) 2
X
94. Bigomo, 1m0 2 < ¢ < 8. OuiHiTh 3HAYCHHS BUPA3Y:
a) —0,5¢%; 6) > —2c; B) 2¢* + ¢ — 4.
95. Bigomo, mo 1 <m < 5. OuiHiTh 3HAYCHHS BUPA3Y:
a) —4m?*; 6) m* + 2m; B) 3m* + m — 10.

96. OIiHITh NIEPUMETP TPUKYTHHKA, CTOPOHU SIKOTO JOPIBHIOKOTH ¢ IM, b M 1
cam, akmo 2 <a<2,1; 1,6 <b<1,7;, 09<c<I.

97. OuiHiTe IUIOILY KBajpaTa, CTOPOHA SKOTO JIOPIBHIOE b CM, SIKIIO
L1<bh<1,2.

98. OmiHITh NEpUMETP 1 IUIONLY NPSMOKYTHHKA, CTOPOHH SIKOTO JOPIBHIOIOTH
acmibcem, gxmo 3,5<a<4; 2<b<22.

99. Ha ymnakoBii pucy ioro macy Bkazano Tak: 900 r =+ 3%. Lle o3Hauae, mo Ma-
ca puUCy B YHakoBIi Moxe OyTH MeHmoro abo Ourpmroro Bix 900 r monaii-
Oinbine Ha 3%. OLiHITE Macy PUCY Y JIBOX TaKHX YIIaKOBKaXx.
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s

100. Bimomo, mo 2 <x <3 i 1 <y <4, OuiHiTh 3HAYCHHS BUPA3Y:

a) x* —yz; 6) X’ + 0,5xy; B) Y
x+y

101. JoBeniTs, mmo:
a) V28 ++/50 > 12; 6) V15-/5<2; B) 2424 + 4/3 < 18.

Jlosedimb HepisHicmb.
102. ) (a + b)(ab + 4) > 8ab, ne a >0, b > 0;
0) (@ + 1)a+1)= 4aJa, nea>0;
B) (a +b)(b+c)c+a)=8abc,nea>0,b>0,c>0;
1) (1 +a)@+b)9 +c) = 48Jabe, nea>0,b=0,c>0;
n (1+a)1+a,)..(1+a,)>2", ne a,a,,.., a, — NoAaTHi uucna, 106y-

TOK SIKUX JOPiBHIOE 1.

103. a) a+b+l+%24,z{ea>0,b>0;
a

0)d>+b+*+d*> &abed, nea>0,b>0,c>0,d>0.

N-ARsSrfoRTobe
VI 21N 11O B10

104. Jlano muoxwunu 4 = {—4; -2; 0; 2; 4}, B={0; 1; 2; 3}.
a) 3anuuIiTh, HAJICKUTh Y1 HE HAJICKUTH 0 KOXHOI 13 IUX MHOKHH YHCIIO
—2; yucino —1; uucno 2.
0) 3anuirite MHOXHHY C BCIX THX CJIEMEHTIB, sIKi HAJIeKaTh MHOXHHI 4, 1 HE
HaJIe)KaTh MHOXKHUHI B.
B) Uu € mHOMHA C MiAMHOXHHOIO MHOXUHU A; MHOXUHU B?

105. 3anumoriTe yci miti 3HA4eHHS X, U SIKUX € TPaBUIBHOIO HEPIBHICTH:
a) 2 <x<4, 0) —5,2<x<2,7.

106. CrpocriTh Bupas:

DR L g (] -2

@ —2a+1 a-1 a-2
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4. Qucnoesi npomixcku. O0’cOnannsa ma nepepiz MHOMCUH 27

107. Jlo xHurapHi Al npoJaxy HaJIMIUIM NOCIOHMKH 3 MaTeMaTHKH 1 (i3uKH.
Konu 6yno nponano 50% mnociOHukis 3 Mmarematuku i 20% mnociOHUKIB 3 ¢i-
3MKH, IO Pa30M CTaHOBHUTH 780 KHIIKOK, TO NMOCIOHMKIB 3 MAaTeMaTHKH 3a-
JTUIAIOCS yTpudi Oinbie, HiX 3 Qisuku. CKUTBKH MOCIOHUKIB 3 MATEMaTHKH
HAIIAIIIO Y TPOAax?

=1

1o
|v||'|

-
TaAV/V = ¢
()

U3/

108. YUn moxkHa AesKi BiCIM 9HCEN, cyMa SIKUX JOPIBHIOE 21, pO3CTaBUTH y Bep-
mIHAX Ky0a Tak, mo0 cyMa 9OTHPBOX YHCeNl Y BEpIIMHAX KOXKHOI rpaHi Oyna
MeHIIoto Bix 10?

€8 Yucnosi npomixku.
O6’cpgHaHHA Ta nepepi3 MHOXMUH

1. Yncaosi npomizkku. MHOXHMHA BCiX JificHMX uncen R mae Gararo mif-
MHOJKHH, 30KpeMa 11 I IMHOXIHAMH €:

MHOKHHA BCIX HATYPaJbHUX YHCEIT,

MHOKHHA BCIX PamioOHaJbHUX YUCET;

MHOXHUHA M = {-1; 0; V2 };

MHOJKHHA BCIX JIACHUX YUCEN, IKi OinbIm Bif 4;

MHOKHHA BCIX JIMCHUX YKCEN, K1 OIbIII Bl —2 1 MEHIII Bifg 3.

JIBi ocTaHHI MIIMHOKHMHHU 3aaHi 3a JOIMOMOIOI0 CIIBBIIHOIIEHDb «>)», «<».
3yIMHAMOCS Ha TaKWX MiIMHOKAHAX JAETAIbHIIIE.

1) MHOXHHY BCiX AIHCHUX YHCEN, sAKi OUThII Bix —2 1 MeHII Bif 3, Ha3WBa-
10T YUCLOBUM NPOMINHCKOM, A00 TIPOCTO NpOMIdKCKOM, 1 IO3HAYAIOTh (—2; 3) (uu-
TAIOTh: «IIPOMDKOK Big —2 10 3»). TOUKM KOOpAWHATHOI MPSIMOI, SKi 300paKyI0Th
YHCIIa [OTO MPOMIXKKY, PO3TAlIOBaHI MK TOYKAMH, SKi 300paKyrOTh yucia —2 i
3. Cam IpoMiXKOK 300pakyIOTh OJTHUM i3 TBOX CIIOCO0IB, MOKA3aHUX HA PUCYHKY 4.
— GrriZZZZZZZZZZZZZ L)

-2 3 X -2 3 X
a) 0)
Puc. 4
[TpoMiXKOK 3aIITPUXOBYIOTH a00 00BOASTH JYXKKOI0, TOUKH —2 1 3 300paxy-

FOTH «IIOPOKHIMID («BUKOJIOTUMID»).
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[Tpomixok (—2; 3) yTBOPIOIOTh yci JIiHCHI 4uMcaa X, U SIKUX BUKOHYETHCS
mo/BifiHa HepiBHICTD —2 < x < 3. ToMy KaXyTb, IO TAaHUHA MMPOMIKOK 3a/1a€ HEPiB-
HicTh —2 <x <3. Jlnsg uncna x =2,2 15 HEPIBHICTh € NMPaBWIBHOIO, a Uil YHCIIA
x=4 —mui. Tomy 2,2 € (-2; 3),a4 ¢ (-2; 3).

K 7
-2 223 4 %
Puc. 5

MHOXHHY BCiX AIMCHUX YHCEIN, SKi HE MEHIII Bix —2 1 He Oinpmi Bix 3, ToOTO
JUIsl SIKUX BHKOHYETBCS MOJBiifHA HEpiBHICTh —2 < x < 3, mo3Havawoth [—2; 3] (uu-
TAIOTh: «IIPOMDKOK Big —2 1o 3, BKiIroyaroun —2 1 3»). Ha koopauHaTHil npsimin
el MPOMINKOK 300paKyIOTh TaK:

=) 3 x
Puc. 6
3BEepHEMO yBary, 110 B IIO3HAYCHHSX MPOMIKKY KBaJpaTHa Jy)KKa OijIsl ynciia
BKAa3y€ Ha Te, 110 1€ YNCIIO HAJIEKHUTh IIPOMIKKY, a KpyIia — II0 HE HAJIE)XKUTb.
Tak, [-2; 3) — npomixok Big —2 1o 3, Bkitodaroun —2, a (—2; 3] — npomi-
KOK Bifg —2 mo 3, Bkmowaroud 3. Li mpoMiKKE 3aar0Th BiATIOBIAHO HEpPiBHOCTI
—2<x<31-2<x<3, a300paxyTh IX Ha KOOPAWHATHINA TPSAMIN TaK:
-2 3 X -2 3 25
Puc. 7 Puc. 8

2) PosrnsiHEMO MHOXMHY BCiX AificHUX umcen, Aki Outemti Bix 4. Touku Kxo-
OpJAMHATHOT NPSIMOT, sIKi 300paKyI0Th TaKi YHCIIa, pO3TAIIOBaHI IPaBoOpyY Bij TOY-
K, siKa 300paxye uncio 4. ToMy naHy MHOXKHHY 300paKyrOThb TIPOMEHEM, IO PO3-
MillleHUH TIpaBoOpyY BiJ TOYKH, sika 300paxye umciio 4, 0e3 miei TOYKH (IUB.
puc. 9). Taky MHOXHHY Ha3WBalOTh MPOMDKKOM Bi 4 IO IIIIOC HECKIHYEHHOCTI 1
MO3HAYAIOTh (4; +00). Llel mpomixkok 3a1a€ HEpIBHICTB X > 4.

4 x 4 X
Puc. 9 Puc. 10

Ha pucynkax 10—12 300pakeHO BiAIOBITHO TPOMIKKH:
[4; +o0) — mpomiKOK Bif 4 110 TUTIOC HECKIHUEHHOCTI, BKITIOYAI0UH 4;

(—o0; 8) — MPOMIXKOK BiJl MiHYC HECKIHUEHHOCTI 710 &;
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(—o0; 8] — TPOMIXKOK BiJ MiHYC HECKIHYEHHOCTI 10 8, BKIIFOYAI0UH 8.
AN MMM
8 x 8 X
Puc. 11 Puc. 12

ITiocymox: uucnogi npomizicku

Hepienicmo, 1 g
sKa 3a0ae OINALETI Hman 3obpadicenns
. HPOMICKY NPOMICKY
NPOMIANCOK
a<x<b (a; b) IIpomixok Big a o b L
a b x
. . P
a<x<b (a; b] [Ipomixox Big a 1o b, Gz,
BKJTFOYAFOYUU b a b X
. . P
a<x<b [a; b) [Ipomixox Big a 1o b, gz,
BKJIFOYAIOYH d a b X
. . P
a<x<b [a: b] [Ipomixox Bix a 710 b, sz
BKJTFOYAIOUHN @ i b a b x

; ; P
x>a (a; +0) TIpomixkok Biz a 10 Gz,

IUTFOC HECKIHYEHHOCTI a X

[TpomikoK Bif a 110

7/ A7 777777
xX>a [a; +0) | mmroc HeckiHYeHHOCTI,

BKJIIOYArO4n a

x<b (—o0; b) Ipomixkok BiN MiHYyC | iz

HECKIHYEHHOCTI J10 b b x
[IpomikoK Bix MiHyC |
) . . s
x<b (—o0; b] HECKIHYEHHOCTI 710 b, b X

BKJIFOYArOuH b

MHOXHHY BCIiX AIHCHUX YHCEN 300paKyIOTh yCi€I0 KOOPAWHATHOIO MPSMOIO 1

MO3HAYAIOTh TaK: (—00; +0).

2. O6’eqHaHHs Ta mepepi3 MHOKUH. Po3rsiHeMo aBa mpomikku [—1; 4) 1
(2; 7), 300pakeni Ha pucyHKy 13.

-1 2 4 7
Puc. 13
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VYci yncna, siki Hajexatb IpoMiKKy [—1; 4) abo mpomikky (2; 7), yTBOPIOIOTh
npomixkok [—1; 7). Kaxyrp, mo mpomixok [—1;7) € 06’eonanuam TPOMIKKIB
[-1;4)1(2; 7).

006’conannam MHOKMH A i B Ha3UBalOTh TaKy MHOKHHY S, IKa
O3nauennsa | CKIAAAETHCSA 3 yCiX THX eJIeMEHTIB, sIKi HaJIeKaTh MHOKUHI A
200 MHO:KHMHi B.

VY takoMy pasi 3amucyrots: S =4 U B, ne «U» — 3HaK 00’eqHanHsa. Ha pu-
CyHKY 14 300paskeHO MHOXXHMHU A 1 B Ta 3amITpUX0OBaHoO iX 00’ emHaHH:A. MOKHA CKa-
3aTH, 10 00’€HAHHS MHOXHH A4 1 B yTBODIOIOTH YCi €JIeMEHTH MHOXHHHU A, yci
€JIEMEHTH MHOKHHH B 1 TUIbKY BOHH.

Js mpomikkis [—1; 4) 1 (2; 7) maemo: [-1;4) U (2;7) =[-1; 7).

5

%

Puc. 14 Puc. 15

VYci yncna, siki HanexaTtb MpoMixkKy [—1; 4) 1 mpomixkky (2; 7) (CiibHI yncia
MIPOMIXKKIB), YTBOPIOIOTH MPOMIXKOK (2; 4). KaxyTb, 110 mpoMixkoK (2; 4) € nepepi-
30m IpOMiXKIB [—1; 4) 1 (2; 7).

Ilepepizom MHOXMH A i B Ha3uBalOTh TaKy MHOKHUHY P, sika
O3nauenna | CKIANAAETHCS 3 yCiX THX eJIeMEHTIB, IKi HAJIeKATh OJHOYACHO
MHOKUHI A i MHOKMHI B.

3amucytots: P =A N B, ne «~» — 3HaK nepepi3y. Ha pucynky 15 300paxkeno
MHOXHHH 4 1 B Ta 3alITPUXOBAHO iX mepepi3. MoxHa ckazaTu, o nepepizoM MHO-
KHH A 1 B € MHOXWHA BCIX CIUIBHUX €JIEMEHTIB [IMX MHOYHH.

Jlist mpomikkiB [—1; 4) 1(2; 7) maemo: [—1;4) N (2;7) = (2; 4).

[Mpomixku [-1;4) 1 (5; +o0) He MalOTh CHUIBHUX €IEMEHTIB. MHOXHUHY, sKa
HE MICTHTB JKOJHOTO €JIEMEHTA, HA3UBAIOTh NOPOJICHLOI) MHOJNCUHON 1 TIO3HAYA-
10Tb cumBosIoM . OTxe, [—1; 4) N (5; +o0) = .

MpaBo Ans 6e3onnaTHOrO Po3MilLleHHs NiApyYHUKa B Mepexi IHTepHeT mae
MiHicTepcTBO OCBITM | Haykn Ykpainu http://mon.gov.ua/ Ta IHCTUTYT MoaepHi3auii 3micTy ocBiTu https://imzo.gov.ua



4. Qucnoesi npomixcku. O0’cOnannsa ma nepepiz MHOMCUH 31

nY @ pe D' 2. | alnn r\an
VoD mnoAarnti o '.l [ =)
| 0

Bnpasa 1. 3naiitn 06’ €tHaHH Ta nepepi3 MHOXKHH A 1 B, sKIo:
a)4=1{2;3;5},B=1{1,3;57};  0)4=(-2;2], B=(-0;-1] U [2; +o0).

ea)4uUB=1{1;2;3;5; 7} — 3anucanu yci eJIEMEHTH, sIKi HaJeKaTh MHO-

11 nan
Vi

J1 =

-
—_
A

KuHI A a00 MHOXKUHI B;
A N B={3;5} — 3amucanu Bci CIiIbHI €IEMEHTH MHOKHUH 4 1 B.
0) 300pazuMo JaHi MHOKMHM Ha KOOPIMHATHIA NpsAMid (HaJ MpsMOI0 3a-

HITPUXOBAHI €JIEMEHTH MHOXHHU A, ITi1 IPSMOI0 — MHOXXHUHU B).

AUB=(—0;+0); ANB=(-2;-1]U {2}.

Brnipaga 2. 300pa3uTi Ha KOOpAMHATHIA MpsIMii MHOKHHY BCIX JIMCHHX YHCeN,
JUTSL IKUX BUKOHYETBHCSI HEPIBHICTD, 1 3aITUCATH 1[I0 MHOKHHY Y BUTJISI MIPO-
MDKKY 200 00’ €/IHaHHS TIPOMIXKKIB:

a) x| <5; 0) x| > 5.

e a) MoyneM 49mcia X € BiICTaHb BiJI TIOYATKY BiJUTIKY IO TOYKH, IO 30-
Opakye 9UCIIO X Ha KOOPIAMHATHIN mpsmiid. ToMy HepiBHICTE |x| < 5 BUKOHYETHCS
JUTSL BCIX THX YHCEN, SKAM BIIIOBINAIOTh TOYKH KOOPIMHATHOT HPSIMOT, IO pO3Ta-
IIOBaHI BiJl TOYATKy BIJUTIKY Ha BIJICTAHSX, IKI HE IEPEBUIILYIOTH 5.

=5 0 5 2
OTXe, 1aHa MHOYKHHA € TIPOMDKKOM [—5; 5].
0) HepiBHiCTh |x| > 5 BUKOHYETBCS JUIS BCIX THUX YHCEN, SKAM BiAMOBIAAIOTH
TOYKHM KOOPAWHATHOT MPSIMOT, 110 PO3TAIIOBAHI Bijl TOYaTKy BIUTIKY Ha BiJICTAHSIX,
K1 HE MEHIII BiJ 5.

AN UL g
=5 0 5 2

OTKe, TaHOI0 MHOXKHUHOIO € 00’ €THaHHSI TPOMIKKIB (—o0; —5] 1 [5; +00), ToOTO
(—o0; 5T U [5; +0). @
Bupaga 3. [lano muoxunu 4 = {2; 4; 5}, B={4;5; 6}, C= {5; 6; 7; 8}. 3Haiitu:
a)Au(BNCO); 0)(AuB)N(AuUC).
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® [Toc1iT0BHO 3HAXOUMO:

A)BNC={56}; AuBNC)=1{2;4;5;6};

0)AUB=1{2;4,5,6}; AuC=1{2;4;5,6,7;8};
AUB)N(AUC)=1{2;4;5,6}. e

YCHO

109. Ha3Bith npomixkku, 300paxkeHi Ha pUCYHKY 16.

—izzzzzzzzzz 22l e o ZZZZZZZZZZ g
-3 2 X -3 5 X
a) 0)
EANMNINIRNNRNINRNNNN e ittt
1 X 2 X
B) r)
Puc. 16

110. ki 3 yncen —3; 0; 4 Hane)KaTh YUCIOBOMY MPOMIXKKY:

a) [-2; 4]; 0) (-3;4); B) (—o0; 1); r) [-3; +o0)?
111. YkaxiTh HaliMEHIIC Ta HAWOUTBIIIE 11T YMCIIA, SIKI HAJICKATh MTPOMIKKY:
a) [-1; 8]; 0) (5;71; B) (35 1); r) [-3,5;-1).

112. YkaxiTh 00’€IHAHHS Ta IEpepi3 MPOMIXKKIB, 300paKCHUX HA PUCYHKY 17.
ksl s g gt
0 3 6" b 4 x
a) 0)
Puc. 17

113. 3HaiiniTe 00’ eHAHHS Ta Mepepi3 MHOXKHUH 4 1 B, sKII0:
a)A=1{-1:2;3}, B={-1;1;3};  0)4=[2;5], B=[0;4].

EB%H I:—A ' \ﬁ/ '
| A

306paszime Ha KOOPOUHAMHIU NPAMILL NPOMINCOK I 3ANUULIMb HEPIGHICMb, KA U020

3a0ae:

114. a) [-2; 4); 0) (—o0; 3]; B) (2; +o0); r) (3; 7]

115. a) [-1; 3]; 0) (2; 6]; B) [3; +o0); r) (—oo; 1).
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4. Qucnoesi npomixcku. O0’cOnannsa ma nepepiz MHOMCUH 33

306paszime nHa KOOPOUHAMHIT NPAMITI MHONICUHY 8CIX OIICHUX yucel, OIS AKUX 6U-
KOHYEMbCA HEPIBHICMb, | 3aNUimb Y0 MHOMCUHY Y 8UTAOT NPOMINCKY:

116. a) x > 3; 0) x <4; B) -1 <x<3; r 1l <x<s.
117. a)x <-1; 0) x> 5; B)0<x<6; r) -1 <x<4.
118. 3anumiite yci HaTypaJbHI YHCIIa, SKi HaJeKaTh TPOMDKKY:
a) (-7, 3); 0) (—; 5); B) (5; 10]; r) (=05 7].
119. 3anmumriTe yci i 9ucia, sKi HaJeKaTh MPOMDKKY:
a) (-1;5); 0) [5; 12); B) (—4; 2]; r) (0; 7).
Vkaocimo, saxwo modicnuso, natimenuie ma HaAubinbwie Yini YUCLa, IKI HALEHCAmb
NPOMIJHCKY:
120. a) [5; 11); 0) (8; 20]; B) [-3; +); r) (—o0; 2).
121. a) (3; 8]; 0) [-4; 5]; B) (—o0; 3]; r) (0; +0).

122. 3nHaiinite 00’ e€nHAHHS Ta Tepepi3 MHOKHH B i C, SKIIo:
a) B=1{2;5;10; 12; 15}, C={5; 10; 15; 20};
0) B=1{-2;-1;0; 1}, C=1{-3;3;6};
B) B={2;3},C={3;2};
r)B={a;d; f; g}, C={b; c; d; e; h}.
123. 3HaiifiTe 00’ €IHaHHS Ta Mepepi3 MHOXKUH A 1 B, SKIIO:
a)4=1{-3;-1; 1,3}, B={0; 1; 2; 3};
0) A=1{5;8;10; 15}, B=1{4;9; 12};
B) A= {a;0;B;T; 1}, B={B; 0; I; a}.
306paszime na KOOpOUHAMHIT NPAMIT NPOMIJICKU | 3HAUOIMb IX 00 €OHaHHS ma ne-
pepiz:

124. a)[-1;2] i (1;3); 0)[3:4) i [2;4);
B) (—o0; 1) i [0;2]; r) (—o0; —1] i [-2; +o0);
n) (=005 1) 1 [2; +o0); e) (2; +o0) i [-2; +o0).
125. a) [4;0) i [-2;2); 6) (-1;4) i [0;3];
B) (—0; 3] 1 [1; +o0); r) (—o0; —1] i (-0; 2).
iBeHs b

126. Binomo, mo a < b < ¢ <d. 3HaiiaiTh 00’ €THAHHS Ta MEPEPi3 MPOMIXKKIB:
a) [a;0) 1 (b; d); 0) (a; b] 1 (b d];
B) (—0;¢) i (a; dl; r) (=003 b] i (c; +o0).
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127. Bimomo, o m < n < k. 3HalaiTh 00’ €MHAHHS Ta MEPEPi3 MPOMIXKKIB:
a) [m;n) 1 [n; k); 0) (o0 n) 1 (m; k).
128. 3HaiiniTe 00’ eHAHHS Ta mepepi3 MHOKKH M 1 K, siK1Io:
a) M =[-1,5;2], K= (—0;0) U (1,5; +0);
0) M = (—o0; —3] U [2; +0), K= (=3;2];
B) M = (—o0; —1] U [3; ), K= (—00; -2) U (1; +0).
129. 3HaiifiTe 00’ €HAHHS Ta Nepepi3 MHOXKUH A 1 B, SKIIO:
a)A=[-4; 1), B=(—0;-2,5) U [2; +w0);
6) A = (—00; 1) U (2; +o0), B = (—o0; —3] U [0; +o0).
306paszime Ha KOOPOUHAMHIT NPAMITI MHONICUHY 8CIX OIICHUX uucel, OIS AKUX 6U-
KOHYEMbCsL HePIBHICb, | 3aNUUIMb Y0 MHONCUHY Y UTAOT NPOMINCKY ab0 00 €0-
HAHHA NPOMIDICKIB:
130. a) |x| <3; 0) x| > 4; B) |x| < 3,5; r) |x] > 1,5.
131. a) x| > 1; 0) x| <2,5; B) |x| < 1,5; r) |x| > 0,5.
132. ano muoxunu A = {1;4; 7}, B=1{4;5;7}, C={4; 6, 7}. {oBenits, mo mis
LIUX MHOYXHH BUKOHYETHCS PiBHICTE A N (BU C)=(A NB)u (4N O).
133. Jlano muoxunu 4 = {3; 5}, B={3;5;7}, C={1; 3; 5; 7}. JoBemiTh, IO s
X MHOXHH BUKOHYEThCs piBHICTE A U (BN C)=(A4A U B) N (4 U C).
134. MuoxwuHU A, B Ta iX nepepi3 CKIaaatoThCs BiAMOBIAHO 3 8, 7 Ta 3 €JIeMEHTIB.
31 CKIJIBKOX €JIEMEHTIB CKIANA€ThC 00’ €HaHHA MHOKUH A 1 B?

s

135. 300pa3iTe Ha KOOPAMHATHIN MPSIMiil MHOXKHMHY BCIX JAIHCHUX YHCE, [UIS SIKHX

BUKOHYETBCS:
a) HepiBHICTS |x| < 3 1 HepiBHICTS |x| > 1;
©0) HepiBHICTH |x| < 1 abo HEpIBHICTSH |x| > 3;
B) PIBHICTB |x| = —x 1 HEpiBHICTS |x| > —1;
. . 2 . .
T) PIBHICTB (\/; ) = x abo HepiBHICTH |x| < 2.
3anuuIiTh KOKHY MHOXHHY Y BUIIISIIL MPOMIXKKY a00 00’ €JHAaHHS IPOMIKKIB.

136. JloBenits, mo cepex unced, siki HanexxaTh npoMikky (0; 1), He icHye HaiOi-

JIBIIOTO YHrcJia.
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137. Bigomo, mo A < B. 3naiigitb A U Bta A N B.

138. Bigomo, mo A U B=A4 N B. Yu 060B’513k0B0 A = B?

139. Ha mateMaTHYHOMY TYpHIpi, Y SKOMY B3sJIM y4acTb 24 y4Hi, Oyi0 3amporo-
HOBaHO PO3B’si3atH 3 3amaui. [lepury 3amady po3s’s3anu 14 y4HiB, 1pyry —
11, Tpetto — 9, mepmty i 1pyry — 6, nepiy i TpeTio — 7, Apyry i TpeTo —
5, nmeputy, Apyry i TpeTio — 4. CKiJIbKH y4YHIB HE PO3B’sI3aJIM KOIHOT 3a/1a4i?

sa

nn R I = | A NORTOD [=} |}
IIP“I:' IOl < L] |

L

140. Ywu € gucno 5 KOpeHeM piBHSIHHSA:

a)3+2(x—1)=2-32—-x); 6) Vx*—3x+6=2x-77?

141. Po3B’sKiTH piBHAHHS:

a)7x—1)—5x=11+3G3x—2); o¢) X2 - dx+l 3x-6

20 5 4
142. [lns sskux 3HAYCHb ¢ 3HAYCHHS APOOY JTOPIBHIOE HYIIO?
2 -2
w @49 5 — o =2
a+7 a —3a+2

143. Bxiagauk BHic 10 0aHKY ITE€BHY CyMy I'pOIIeH 1 4epe3 pik Miciisi HapaxyBaHHS
15% piunux MaB Ha paxyHKy 2875 rpH. SIKy cyMy BKJIQJIHUK BHIC J10 OaHKY?

144*. 3 myHKTY 4 B MyHKT B BHUHIIOB TYPHUCT i pyXaBCs 31 MBHIKICTIO 4 KM/TOII.
UYepes roavHy yCiijg 32 HUIM BUHIIOB JIPYTUI TYPHUCT 1 pyXaBcst 31 LIBUKICTIO
5 KM/TOJI, a TIe Yepe3 TOAUHY 3 IMyHKTY A BUiXaB BEJOCHIIEINCT, KA, 00ITr-
HABIIIH JIPYroro Typucta, yepe3 10 XB micis 1boro o0IrHaB i mepiioro. 3Haii-
JITH MIBUAKICTh BEJIOCUTIEANCTA.

=1

1o
IUIIVI

1%
AT
i

LD /

145. € cmyxka po3mipy 1 x 99. JIBoe y4HIB IpatoTh y Tpy, 110 uep3i poOssiuu cBOI
XO/IM. 3a OJIMH XiJl TOTPIOHO 3aKPECIUTH OJHY JIOBUIbHY KITHHKY CMY)XKH
abo meski MBI mocTigoBHI KIiTHHKA. [Iporpae To#, XTO HE 3MOXKe 3pOOUTH
xim. XTo Moxe 3abe3neunTr co0l IepeMOory — TOi, XTO MOYUHAE TPy, UM HO-
ro CyNepHUK?
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&P HepisHocTi 3 ogHic0 3MiHHOIO.
Po3p’asyBaHHA HepiBHOCTEM

1. IloHATTS HepiBHOCTI 3 O/Hi€I0 3MiHHOI Ta Ti po3B’saA3KYy. PosrisiHEMO
3aauy.
3anayva. J[oBxuHa UISHKE TPSAMOKYTHOI ¢opMu Ha 5 M Oinblna BiJ HDIMPHHU.

SIkuMH MOXXYTh OyTH PO3MIpPH AUISIHKH, SIKIO sl 1 0OropoJpKeHHsT BUCTa-

gm0 46 M ciTku?

Hexaii mpuHa JisTHKH JOPIBHIOE X M, TOZ1 JOBXHHA TOPIBHIOE (x + 5) M, a
nepuMeTp — 2(x +x +5) = (4x + 10) (M). 32 yMOBOIO MEpUMETp HE NEPEBUILYE
46 M, ToOTO 4x + 10 < 46.

Mu opepkanu HEpiBHICTh, fKa MICTHTh 3MiHHY X. SIKII0O B HEpiBHICTH 3a-
MICTh X MIJICTaBJIATH JCsKi YHCa, TO OJCPKYBATUMEMO YHCIOBI HEPIBHOCTI, SIKi
MOXKYTh OyTH IpaBHILHUME a00 HenpaBuibHUMU. Hanpukman:

SIKIIIO X = 5, TO MaTUMEMO HepiBHICTE 4 - 5 + 10 < 46, sika € MPaBUIBHOIO;

stko x = 10, To MaTuMemo HepiBHICTE 4 - 10 + 10 < 46, sika € HenmpaBITHHOTO.

KaxyTs, mo 4ncio 5 € po38 a3xom gaHOI HEPIBHOCTI, a00 3ad0060.1bHAE NAaHY
HepiBHICTB, a yncino 10 He € 1T po3B’sI3KOM.

Po3B’s13k0M HepiBHOCTI 3 O/Hi€I0 3MIHHOI0 Ha3MBaKTh 3HA-
O3nauenna | 4eHHs 3MIHHOI, sIKe NEPETBOPIOE iI y NPaBHIILHY YHCJIOBY He-
PiBHICTB.

Poss’sazamu nepisnicms o3nauae 3uatimu 6ci ii po3s ’a3ku abo dosecmu, ujo
D038 513Ki6 HEMAE.

HepiBHicTs 3 OfHiI€I0 3MIHHOIO TEpeBaXHO Mae 0e3mid po3B’s3kiB. Tak,
PO3B’si3kamMK HepiBHOCTI x > 1 € yci aiiicHi uncna, sxi Ot Bif 1. Tomy MHOXKH-

HOIO PO3B’sI3KIB IIi€i HEPIBHOCTI € MPOMDKOK (1; +0).

2. Po3B’si3yBaHHs HepiBHOCTell 3 oaHi€l0 3MiHHOI0. PiBHOCH/IBbHI HepiB-
HOCTi. Po3B’s13y109n HEPiBHICTH, 11 MEPETBOPIOIOTH, 3aMIHIOIOYH MPOCTIIIUMH He-
PIBHOCTSIMH 3 THMH CAMHMH PO3B’SI3KAMH.

Hepisnocmi, ski marome mi cami po3e’sisKu, HA3UBAIOMb PIGHOCUTbHUMU.
Hepienocmi, siki He maroms po3s’s13Ki6, medic Ha3uBarmsv PiGHOCULLHUMU.
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3aMiHy HEpiBHOCTI PIBHOCHJIBHUMH Tl HEPIBHOCTSIMH BHKOHYIOTH Ha OCHOBI
TaKUX BJIACTHUBOCTEH:

1) aKw0 6uKonamu Mmomosicne nepemeopeHHs 0eAKol uacmunu Hepieno-
cmi, sAKe He 3MIHIOE OONYCHUMI 3HAYUEHHA 3MIHHOL, MO 00epPIHCUMO HePIGHICM b,
Ppienocunwvhy oaniii;

2) AKwy0 3 OOHIET yacmuHnu HepieHOCMI nepeHecmu 6 IHuly Yacmuny 000a-
HOK, 3MIHUGWU 11020 3HAK HA RPOMUIEHCHUIl, MO 00EPHCUMO Hepienicmb, pie-
HOCUNbHY Oaniil;

3) aKuio 06u06i wacmunu HepiGHOCMI ROMHOMCUMU ADO0 NOJINUmMU HA me
came 000amme Yucio, mo 00epIHCUMO HEPIGHICMb, PIGHOCUIbHY OAHIll;

4) aKuio 06u06i uacmunu HepPiGHOCMI ROMHOMCUMU ADO0 NOJINUmMU HA me
came 6i0’e€mHne yucao i IMIHUmMU 3HAK HEPIGHOCMI HA RPOMUIEHCHUTL, MO 00e-
DAHCUMO HepieHICHb, PIGHOCUIbHY OaHiil.

KopucTyrounch MMU BIACTUBOCTSMH, PO3B’SDKEMO OJICpKaHy HAMHU HEpiB-
HICTh

4x + 10 < 46.
[epenecemo noaanok 10 3 11iBOi 4YaCTWHHM HEPIBHOCTI y MpaBy, 3MIHUBIIHN HO-
TO 3HAK Ha MPOTHIICKHUH, OIEPKUMO HEPIBHICT
4x <46 - 10,
sKa PIBHOCHIIbHA 3a/1aHiil HEPIBHOCTI.
VY mpagiit yactuHi HepiBHOCTI 4x < 46 — 10 3BeneMo MOIOHI T0AaHKU:
4x < 36.

[Noxinmumo 0OnBI YaCTHHH OCTAHHBOI HEPIBHOCTI Ha 4, OAEPKIMO HEPIBHICTh

x<9.

Omxe, HepiBHICTH 4x + 10 < 46 piBHOCWIBHA HEpiBHOCTI X < 9 1 1 3a/10BOJTB-
HSIOTH YCi 9ucla, ki He Oinbmi Bix 9 (auB. puc. 18). MHOXHHOIO po3B’sI3KiB JaHOT
HEpIBHOCTI € MPOMIXOK (—o0; 9].

NN\
9 x

Puc. 18
[Moepnimocst 1o 3anayi. LupuHy NUSIHKM MU MTO3HAYMIH yepe3 X M. OCKiib-
KU IIMPUHA MA€ BUPAXKATUCS JOAATHUM YHCIIOM, TO X MOXKE JOPIBHIOBATH Oy/Ib-
KoMy uuciy 3 npomikky (0; 9]. Otxe, 11100 pO3MIpIB IUISTHKK MOYKHA CKa3aTH,
1o ii muprHa HEe TOBUHHA ITEPEBHUITYBATH 9 M, JIOBKMHA K HAa 5 M OiIbIIa Bijg Hei.

MpaBo Ans 6e3onnaTHOrO Po3MilLleHHs NiApyYHUKa B Mepexi IHTepHeT mae
MiHicTepcTBO OCBITM | Haykn Ykpainu http://mon.gov.ua/ Ta IHCTUTYT MoaepHi3auii 3micTy ocBiTu https://imzo.gov.ua



38 § 1. Hepienocmi

|
P &
3x— 2x

3=l < ?+1 i 300pa3uTH MHOXHUHY ii po3-

>
D)
J
-
o]
(s
W
=

BrnipaBa 1. Po3s’s13atu HepiBHICTB

B’SI3KiB Ha KOOPAWHATHIN NPSIMIH.
o [IoMHOXMMO OOWIBI YaCTWHU HEPIBHOCTI Ha HAWMEHIIHMH CIJIFHUNA 3Ha-
MEHHUK Jpo0iB, IKi BXOJSTh 10 HEPIBHOCTI, TOOTO Ha 18. MaTnmemo:

3x-1 2x

18 <18-=X418;
9

33x—-1)<2-2x+18;
Ox — 3 <4x +18;
Ox—4x <18 +3;
S5x <21,
x<4.2.
RAMMNNININIINNRNNNIINNRNIWE——
4,2 x
Binmnosims. x < 4,2, abo mo-ixmomy (—o; 4,2]. @

3x—1§7.

Bnpaga 2. Po3B’s3aTH HepiBHICTE —2 <

® [JoMHOYKMMO BCi YaCTUHU HEPIBHOCTI Ha 2:
—4<3x-1<14.
Jlomamo 710 BCiX 4acTHH HEPIBHOCTI Ynco 1:
-3<3x<15.
[MoninmMo Bci YacTHHM HEPIBHOCTI Ha 3:
-1 <x<5.
Bimmosinge. —1 < x < 5, abo mo-inmomy [—1; 5]. @
Bnpasa 3. Po3B’s13aT HEPIBHICTB:
a)|2x —3|<5; 0) 3x— 1] <—4; B) [2x— 1| >5.
® a) Po3p’s3kamMu HepiBHOCTI [2x — 3| <5 € umcna, sKi 3aOBONBHSIOTH II0-
NIBIffHY HEPIBHICTH
-5<2x-3<5.
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JlomaBiim 10 BCiX YaCTHH HEPIBHOCTI YUCIIO 3, MATHMEMO:
-2 <2x<8;
-1 <x<4.
Binnosings. —1 < x <4, abo mo-inmomy [—1; 4].
0) Monyip uncita — YHCIO0 HeBiJ €MHE, TOMY MOAYJIb YHClia He MOXKe OyTh
meHImM Bi —4. OTxe, HepiBHICTD |3x — 1| <—4 po3B’s3KiB HE Mae.
Binnogine. Po3B’s3kiB HEMaE.
B) Bupaz 2x — 1, sxuii cTOITh mix 3HAKOM MOJYJIsI, TIOBUHEH HAOyBaTH 3Ha-
4YeHb, sIKI MEHIII Big —5 abo Oimbmmi Big 5. Omke, 2x — 1 <-5a6o 2x— 1> 5.
Sxmo moTpiOHO 3HAWTH yci 3HAYEHHS X, AKi 3aI0BOJNBHSAIOTH HEPIBHICTH
2x — 1 <=5 abo HepiBHICTh 2x — | > 5, TO KaXKyTh, IO TOTPIOHO PO3B’SI3aTH CYKYH-
) . . 2x-1<-5;
Hicmb HEPIBHOCTEH, SKY 3aITUCYIOTh TaK:
2x—-1>5.
P03B’s3y10uH KOKHY HEPIBHICTh CYKYITHOCTI, MATHMEMO:
2x<=5+1; |2x<—4; |x<-2;
2x>5+1; 2x > 6; x> 3.

Po3B’s13kaMu CyKYITHOCTI € 3HaYEeHHS X, SIKi 3a7J0BOJIFHAIOTH HEPIBHICTH X < —2
a0o HepiBHICTB X > 3.

A it
=2 3 25

Bimmosime. x <-2 abo x> 3. (BigmoBigs MOXHA 3ammMcaTH H y BHUIIISIII

00’ eTHAaHHS POMIXKKIB: (—00; —2) U (3; +0).) @

146. ki 3 uncen —2; 0; 1; 5 € po3B’sa3xamu HepiBHOCTI 3x + 1 > 27
147. Yu piBHOCHIIbHI HEPIBHOCTI:
a)2x—1H>112x-2>1; 0)5x+1>01 5x>1;
B)3x<0 i x<O0; r)—2x>4 1 x>-2?
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148. TlosiCHITH KOKHHMI KPOK PO3B’SI3aHHS HEPIBHOCTI:

x+1

a)3(x—2)>x+2; 0) T—xS4;
3x-6>x+2; x+1-4x<16;
3x—x>6+2; x—4x<16-1;
2x > 8; -3x<15;
x>4; x>-5.

|
iB%H'b—»?\
149. Yu € gyncno —4 po3B’s13KOM HEPIBHOCTI:
a)x+5>0; 6) x> < 10; B) 4x <x; r) —5x+1<—6x?
150. Sxi 3 yucen —1; 0,5; 8; 10 € po3B’si3kamu HepiBHOCTI 3(x — 2) > 2x + 1?

Pose’socimv Hepienicmo, 300pazims MHOJNCUHY i pO36 'A3Ki6 HA KOOPOUHAMHIU
NPAMIU Ma 3anUWims Yo MHOJICUHY Y UTIA0L YUCTIO8020 NPOMIICKY:

151. a)x—-5>0; 0)x+7<0; B)x—3,2<0; rNx+53>0.
152. a)2x<5; 0) 3x > —15; B) —3x <-12; r) —0,5x < 0.
153. a)x—2<0; 0)x+35>0;, B)Sx>15; r) —2x <4.

154. 3HaiaiTe HAROUTHIINI WM PO3B’A30K HEPIBHOCTI —8x > —4.

155. 3HaiifiTh HAMMEHIINH UTHIA PO3B’ 30K HEPIBHOCTI 4x > 15.

Pose’socimo Hepignicmb:

156. a) 5x +25<0; 0)7—4x>15 B)9+x>3—-x; 1)19+2x<5+09x.

157. a)8x—-7>9; 0)12-3x<9; B)2x—-1>5-x; 1)3—-x>7+3x.
158. a) X >0 6 2X <o, B) X <3; ) 2 >4,

4 3 8 5
159. a) X >0; 62 <0, m il n 2 s

4 3 8 3

160. Po3p’soxiTe HepiBHICTH 9x — 5 >4x + 3. BanumriTe TpH 3HAYCHHA X, SIKi €
PO3B’sI3KaMH 11i€i HEPIBHOCTI.

161. Po3B’sokiTh HepiBHICTE 11 —2x < 15 — 4x. Un € po3B’s3kaMu I1i€1 HEPIBHOCTI
yucaa —3; 2?7
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EB%H 5 \'i,/

JN

Po3é’socimv nepienicms:
162. a) 250(x — 3) > 500(x + 1) + 750; 6) 0,01(x +2)—0,09 <0,02(x - 5);

B) - (x+1)+ o <ly; p 2l 2023 1
70 70 70 4 6 1
. I-x 1+x_7
163. a) 90(x — 12) + 180(x + 6) < 270; 0) ————=>—.
30 15 60
Pos36 sioicimo noositiny nepienicmo:
164. a) —1<3x+4<5; 0) 0<2-5x<7,;
B) 2< 1t g ) 2<8=% o
165. a) —1<2y—-5<3; 0) 4<8-3x<10;
B) 0< 225 1) 2<3=% 3

Pos6’socimo Hepignicmb:

166. a) 2|x| <38; 0) —3[x| > -6;

B) 4[x| + 1 < 3|x[; r) 5(]x| - 2) > 10.
167. a) 3|x| <9; 0) 2[x| > -2;

B) O[x| + 3 > 5|x[; r) 1 —(x|—4)<0.

168. CkinbKy IUTHX po3B’s3KiB Ma€ HEPIBHICTD —15 <—4x < 14?7

169. CkinbKy HaTypaJIbHUX PO3B’sI3KiB Mae HepiBHICTh —0,04[x| > —1?
170. Ha pucynky 19 300paxeHo rpadiku GyHKuin y = Jx Ta y=—x+2.
a) Jlng sxux 3Ha4eHb x rpadik QyHKmi y = Jx PO3TaIOBaHUI HIKYE Bif

rpadika pyHKuii y = —x + 27?

0) YKaxiTh MHOXXHHY PO3B’sI3KiB HEPiBHOCTI Jx>-x+2.
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P4
N34
> e
P
/'
1.
0 N 3[4 x
Puc. 19
Pos3s ’soicimo epaghiuno nepienicmo:
171. a) X’ <x+2; 6)i<x.
X
172. a) ¥ > —x; 6 —2>1.

X

173. OcHoBa piBHOOCAPEHOIO TPUKYTHHUKA Ha 7 CM KOPOTIIIA BiJ OIYHOT CTOPOHH.
SIkoro Moxe OyTH DOBXMHA OIYHOT CTOPOHM IBOTO TPUKYTHHKA, SKIIO HOTO
nepuMeTp OibIIni Bij 23 cM 1 MeHIui Bijg 29 cm?

174. [oxwuHa MpsSMOKyTHHKA Ha 11 cM Ounbmia Bix mupuHU. SIKor0 Moxe OyTh
JIOBXXMHA NPSMOKYTHHKA, SKIIO HOro MepuMeTp OUIhIIui B 62 cM 1 MeH-
mui Bijg 66 cm?

175. 3HaiifiTe yci 3Ha4YeHHs Mapamerpa d, JUIsl SIKUX OJHHM 3 PO3B’SI3KiB HepiB-
HocTi a(x —2) > (a + 1)x € 4ucio 4.
176. 3HaiiniTe yci 3Ha4YeHHS HapaMeTpa b, JJsl SIKMX MHOXKHHOIO PO3B’S3KIB He-

b x-
<

. . X .
PIBHOCTI € TIPOMIXKOK (—00; 2).

177. 3HainiTh yci 3HAYCHHS g, IS IKUX TPOMDKOK [—2; 8] € MiIMHOKUHOK MHO-
JKIHH PO3B’S3KiB HEpiBHOCTI X — | > 2a.
178. Po3B’s0KITh HEPIBHICTS!

a) |5Sx-9|<7, 0) |11 —2x]>3;
B) [x + 1> 0; r|l-2x+6)>11;
n) 5lx—3|<9+2x-3; e)4—|2x+9|>3(2x + 9| — 4).
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]
ApaBN-ARATHOBTOPEHH
|
179. Po3B’siKiTh piBHSHHS:
2
2)0-x=>5; 6)0-x=0; B) ((J?) —3)x=—l.
180. CkoporiTb apil:
2a+2b a—49 x—3
a) ————; 0) —; B) ———.
)az_bZ )\/Z+7 )xz__x—6

(b+3+b—3\_2b2+18

Kb 3T 3). 9_p HE 3aJeXaTb Bif
— + —

181. [loBeniTh, 110 3HAYEHHS BHpa3y

JIOITYCTUMUX 3HAYEHB b.
182. Craniist KHIBCBKOTO METPO «ApceHaTbHa) — HAWTIIHOIIA CTAHIIsT METPOIIO-

JITEHY B CBITI — po3ramoBaHa Ha rmbuHi 105 M. T'nbuna cranmii «Xpe-
matuk» gopiBaoe 70 M. Ha CKiTbKH BiICOTKIB TTIHOMHA CTAHIIT «ApCEHATb-
Hay O1IIbIIA Bijl NIMOMHU CTAHINT « XpeIIaTuK»?

183. 3a Teuiero piuky KaTep MPOWIIOB 3a 7 TOJ TAKWH NIISAX, SIKUHA BiH MPOXOJHUTH
3a 8 roj mpoTH Tevii. SHAWIITh MBUAKICT T€Uil PIUKH, SKIIO MIBUAKICTH Ka-

Tepa y crosviid Boai nopiBHIOE 30 KM/TOI.

=

1o
|v||'|

-
AJINT-
()

03/

184. Byno 4 apkyurn manepy. Jeski 3 HUX po3pi3aiu Ha 8 YacTHH, MOTIM JIEsKi 3
X YaCTUH PO3pi3aiy 3HOBY Ha § "acThH i T. A. Ko minpaxyBanm 3araabHy
KUTBKICTh 4acTHH, TO iX BusiBriiocs 1000. [loBeaiTs, 0 migpaxyHOK OyB He-
MPaBUIILHUAM.

® Niniixi HepiBHOCTI 3 ogHicI0 3MiHHOO
PosrnsHEMO KiNbKA TIPUKIIAIB.
Mpuxaan 1. Po3s’s3atu HepiBHICTH 2(6x + 5) + 3x < 40.
e 12x + 10 + 3x < 40;
12x +3x <40 - 10;
15x <30;
x<2.
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MHOXUHY pO3B’s13KiB HEPIBHOCTI 3aIIMIIEMO y BUTJISIII YUCIOBOTO MPOMIXKKY
(=003 2],

Biamnosigp. (—o; 2]. @

Mpuxnan 2. Po3s’si3atu HepiBHicTh 4(3x + 7) — 9x > 20 + 3x.
® 12x +28 —9x > 20+ 3x;
12x — 9x — 3x > 20 — 28;
0-x>-8.

Jlnst Oynb-sIKOTO 3HAYCHHS X 3HAYCHHS JIIBOI YaCTUHH HepiBHOCTI 0 - x > —8
JIOPIBHIOE HYJIO, a Hyb Oinbmuii Big —8. OT)Ke, MHOKHHOIO PO3B’S3KiB JaHOI He-
PIBHOCTI € MHOKHMHA BCIX AIMCHUX YHCEII, TOOTO MPOMIDKOK (—o0; +00).

Biamosins. (—wo; +o©). @

Mpuxaan 3. Po3s’s3atu HepiBHICTD 14x + 17 < 8x + 6(x + 2).
® 14x+ 17 <8x+ 6x+12;
14x —8x—-6x<12-17;
0-x<-5.
HepiBaicts 0 - x <—5 He Mae po3B’s3KiB, 00 I Oyap-IKOTO X 3HAYCHHSA ii

JIBOT YaCTUHM JIOPIBHIOE HYJIIO, @ HYJIb HE MEHILHI Bijg —5.
Bigmosins. Po3B’s3kiB HEMaE. @

VY pe3ynpTaTi MEepeTBOpEHh MU 3BENH IEpIIy HEPIBHICTH IO HEpPiBHOCTI
15x <30, apyry — no HepiBHocti 0 - x >—8, TpeTio — 10 HepiBHOCTI 0 - x <-5.
HepiBHOCTI Takoro BUy Ha3UBAIOTh JIHIHUMU HEPIBHOCMAMU 3 OOHIEIO 3MIHHOIO.

HepiBHnocti Buay ax > b, ax> b, ax<b, ax<b, ne a i b — nesxi
O3nauennsa | BigoMmi yucia, a X — 3MiHHA, HA3UBAIOTD JIHIUHUMU HEPIGHOC-
mamu 3 0OHICI0 3MIHHOIO.

SAxmo a # 0, To 17 po3B’si3aHHA JIIHIHOT HEPIBHOCTI 3 OHIEI0 3MiHHOIO T10-
TpiOHO moxmiIMMTH OOWABI YacTWHU HepiBHOCTI Ha a. Skmo a=0, To abo
PO3B’SI3KOM HEPIBHOCTI € OY/Ib-SKE YKCII0, 00 HEPIBHICTh HE Ma€ PO3B’SI3KiB.

3aJIe)xKHICTh MHOXHMHU PO3B’SI3KIB JIIHIHHOT HEPIBHOCTI BUAY ax > b Bin 3Ha-
YeHb KOSQIIIEHTIB a 1 b mogaHo B TaOHIIL.
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Hepienicms Koedghiyienmu Po3zé’sazxu
b b
a>0 x>—, abo (—;+ooj
a a
a<0 x<é, abo (—oo; 2}
ax>b a a
a=01b>0 PO3B’sI3KiB HEMae, abo &
. 03B’SI3KOM € Oy Ib-SIK€ YHCIIO,
a=0ib<0 P Y
a00 (—o0; +0)
NMouniknanu-nro2R'a2aH4 nnrr\a!n @
L | Vi J HI’JU\I:"J.I" ralpn=al P|D "

Bnpasa 1. 3Haiiti 001acTh BU3HAUYECHHS QYHKINT y = /8 —2x.

e O6sacTe BU3HA4YeHHs (YHKIIT yTBOPIOIOTH yCi Ti 3HAYEHHS X, JUIS SIKUX
Bupa3 8 —2x HaOyBae HeBiJ €MHUX 3HaueHb. OTKe, MOTPIOHO PO3B’sI3aTH HEPIB-
HicTh 8 — 2x > 0. Marumemo:

—2x>-8; x<4.
OO6nacTro BU3HAYCHHS (DYHKIIIT € IIPOMIKOK (—00; 4].
Binmosines. (—ow; 4]. @
Brnipasa 2. Po3B’s13atn HepiBHICTH (a + 3)x < 5 3 mapaMeTpoMm a.
e Posristaemo Tpu Bunagku: 1) a +3<0; 2)a+3=0; 3)a+3>0.
1) Slkmro a + 3 <0, To0TO @ < —3, TO, MOMITMBIIN OOH/IBI YACTHHU HEPIBHOCTI

Ha BiJ’€MHE YHCIO a + 3, OIep)KUMO: X > 3
a+

2) Slkmo a+3 =0, T00TO a@=-3, TO MarumMemo HepiBHicTE 0 x <35,

PO3B’SI3KOM SIKOT € OYb-SIKE YHCIIO.

3) Skmio a + 3 > 0, T00T0 @ > -3, TO X < .
a+3

; SAKIO @ =—3, TO PO3B’A3KOM HEpiB-

Bianosigs. SAxmo a <-3, To x >
a+

HOCTI € Oy/Ib-sIKE YHCIIO; AKIIO @ > —3, TO X < 3
a+
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YeHo
185. Po3B’sKiTH HEPIBHICTB:
a) 2x <8; 0) 3x2>06; B) Ox>11;
r) Ox <-7; n) Ox <8; e) Ox > -3.
iBeH ;IA W
| i\

Po3é’soicimov nepienicms.

186. a) 9(x— 1) + 5x < 17x —12; 0) 8x —5(x +2) > 3x;
B)y—T7(y+1)<5-6(y+2); r) 10y —4(y +3)>5+6y;
m2y—6CBy—1)<11(1-y); e)S5(x+3)-3(1—-x)>12-3x.

187. a) 9y —4(1 +2y)<y-T7, 0) 72x—3)>10+2(2x - 1);

B) 7(1 —2x) + 5x >4 — 9x; r)3(5+x)>11+8(x-2).

188. a)x(x —2)—x*<2; 6)x(x +3)>x"+3x+1;
B) (x—3)*>x% r) (x —4)(x + 4) <x* — 8x.

189. a) x(x +3) —x* +2x > 0; 6) x(x —4) <x*+ 4;

B) (x +2)* <x?; r) (x+ Dx—1)>x"—2x.

190. a) 2 _y5 5. 6) x<X43;

9 6
B) X% g, -3,
2 6 3 4
191. a) 3—x—4x<0; 0) 2y>3—y+1;
5 4
B) ~-X<-3; N E+i>7.
2 4 2 5

192. 3HaiiaiTe yci 3HaYEeHHS y, UL SIKUX 3HAUEHHS BUpasy 2 — 4y €:
a) I0AaTHUMU; 0) MCHIITUMH Big —2.

193. 3HaiiaiTe yci 3HaYEHHS z, JUIS SIKMX 3HAYEHHsI BUpasy 5z — 2 €:
a) BiJl’€MHHMH; 0) OUTBIIIMMHU Bif 3.

194. [lns skux 3Ha4eHb x QyHKIiA y = 3(15 — 2x) HaOyBae:

a) BiJ’€MHMX 3HAYEHbD, 0) 3HAYCHb, sIKi HEe MeHI Bix 157

195. Hns sxkux 3Ha4eHb X QyHKIIS y = 2(2x — 7) HaOyBae:

a) HEBiJ €MHHX 3HAYEHD, 0) 3HAYCHb, sIKi HEe OLIbIII Big 47
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3naiidimo obnacme 6usHauenHs QyHKYIL:

196. a)y = /x-3; 6)y=2x+6;
B)y=5-x; r)y=~7-2x.

197. a)y:m; 6)y:m.

198. Ha momwuTTs KOCTIOMa BUTPATHIH 3,2 M TKaHUHU. SIKy HallOLIbIIy KUIBKICTD
TaKUX KOCTIOMIB MOYKHA MOIIUTH, Maro4u 60 M 1i€el caMoi TKaHUHU?

199. Maca 6eronHoro 6;oky mopiBHioe 350 kr. SIKky HalHOLIbLIY KUIBKICTH TaKHX
0JI0KIB MOKE TIEPEBE3TH aBTOMOO1JIb, BAHTAKHICTh SIKOTO JOPIBHIOE 5 T?

T &
|B%n A

Po3é’soicimov nepienicms.

200. a) 4(x—3)+1>12-3(1 - 2x); ) 9 —2(5+3x) <4(1 — 2x) + 2x;
B) 0,4y — 1,23y — 1) < 1,6(1 — y); r)2,5(xx+3)—(1,5-x)>1-1,5x.
201. a) 7(x—2) +20 <4(x—3)—9; 0)2(3—y)—3(2 +y) <5y + 4);
B) 0,1z+1<0,52z+7)+ 1,4(5-2); 1) S5y— (¥ +0,3) +4(0,2 - ) <0,5.
202. a) (x +3)(x — 8) <x(x—2); 6) 2x—3)*>2x(2x — 1);
B) (4x— D(Ax+ 1) <4+ 16x(x—1); 1) (x=3)x*+3x+9)>x+2x— 1.
203. a)x(x +5)> (x—4)(x + 1); 6) 9x” +3 < (3x +2)(3x —2) — 5x;
B) (5x + 1) > 10x" + 15x(x + 1); r) (x + 2)(x* = 2x + 4) <x’ + 16x.
4+3y 5y—13 y
204. -5y20; 0) ———y<=—;
a) 3 y ) PR
gy x XT3 5201 32l 2245 o
2 4 2
205, a) 2= > 17-2y; 6) 4— X< 2X.
3 3 3
g 28 3410, LIt
2 6
L,5x—

206. Jlns skuX 3HAYCHBb X 3HAYCHHS IPOOY MEHIIIE BiJl BIANOBIIHOIO

2,4x+3
3HAYCHHS IPO0Y 1 ?

MpaBo Ans 6e3onnaTHOrO Po3MilLleHHs NiApyYHUKa B Mepexi IHTepHeT mae
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207. Jlns IKuX 3HaUY€Hb ) 3HAYEHHS IpoOy % OinbIe BiJ| BIIMIOBIIHOTO

3HAYCHHS APOOY # ?
3naiioimo obnacme 6usHaueHHs QYHKYIL:
208. a) y= ——Lx; 0) y=L.

7 14 V1+4x
-1 1

209. a) y=,[*—-7; 6) y=———.

)y 3 )y Y

210. 3HaiifiTh yci 3HAYEHHs g, JUIA SKHMX PiBHSHHS X° —8x +a +4 =0 mae 1Ba
Ppi3HI KOpeHi.

211. JInst AKUX 3HAYCHb @ PIBHAHHA X + 6x + a — 1 = 0 He Mae KOPEeHiB?

212. JlomxnHa OfHIE] CTOPOHU TPUKYTHHKa JOpiBHIOE 12 cMm. SIkoro mMoxxe OyTn
IOBKMHA BHWCOTH TPUKYTHHKA, MPOBENEHOi JO Ili€l CTOPOHH, SKIIO HOTO
[JI0IIIa MEHIIIA, HI3K 63 om??

213. OCHOBOIO MPSIMOT MPU3MH € TPUKYTHHK, JOBKHHU CTOPIH SKOTO TOPiBHIOIOTH
6¢cm, 7cM 1 8 cM. SIkoro Moke OyTH BHCOTa MPHU3MHU, SIKIIO Iutomia i 6i4HOT
TIOBEPXHi MeHIIa, Hixk 189 cv>?

214. Katep npoHIoB NeBHy BiJICTaHb 10 03€py 1 TaKy caMmy BiJCTaHb PIUKOIO, SKa
BIIagae B 03epo. SIkoro Moxke OyTH I BiACTaHb, AKIIO MIBHIKICTH KaTepa y
cTostyiit Bofi mopiBHIOE 20 KM/TOJ], IIBUKICT TeUii piuku — 2 KM/TOJI, a 4ac
pyxy 6inmpmmmit, Hixk 1,9 ron?

215. TypucTH IUIaHyIOTh 3AIHCHUTH MPOTYJISTHKY PIYKOI0 HA MOTOPHOMY YOBHI Ta
MMOBEpHYTHUCS Ha 0a3zy He mi3Hime sk depe3 5 roawH. Ha sKy BincTaHb BOHU
MOXKYTh BUIIUTMCTH Biji 031 32 TEUI€IO PIUKH, SKIIO IIBUAKICTb YOBHA Y CTOSI-
4iii Bozi TOpiBHIOE 15 KM/TOA, a MBHUAKICTE TeUil piuku — 3 kM/Toa?

BeHb D

216. 3HaiiniTe 00JIACTh BU3HAYCHHS (DYHKIIIi:

1 x—2 2x
a) y=15—3x——. 6) y= -2, 2%
)y x—2 ) V= e

Po3é’soicimy nepienicms 3 napamempom a:
217. a) 2x—3a <4 —"Ta; 0)3(x+a)—22>T7x—a.

MpaBo Ans 6e3onnaTHOrO Po3MilLleHHs NiApyYHUKa B Mepexi IHTepHeT mae
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218. a) (a +2)x > 1; 6) 2a + 3)x < 4a’> 9.

219. Yu icHYrOTh 3HAYCHHS @, IS SKUX HepiBHICTH a(x + 1) < (2a + 3)x He Mae

PO3B’sI3KiB?

220. Yy icHYIOTb 3HAYCHHS g, IS SKMX PO3B’SI3KOM HepiBHOCTI (a° + 2a —3)x >
> a + 3 € Oynp-sKe 9ucio?

221. 3HaiiniTh yci 3HAYCHHS ¢, JUIA SIKUX HEpIiBHICTH (2¢ — 1)x <1 BHUKOHY€THCS
JUIS BCIX Bij’€MHHX 3HAYE€Hb X.

222. 3HaiifiTh yci 3HAYEHHS @, A AKUX PiBHAHES ax” — 2(a — 1)x + a + 2 = 0 Mae:

a) J1Ba pi3Hi KOpEeHi; ©) He OiJblIe OJJHOTO KOPEHSI.
l'l| I‘\QID ) r A NORTOD [=} |
II|P(I|I:' H LYARLAA"4 =R I\"4 < L]}

223. Po3B’SKITh CHCTEMY PIBHSHb:
Tx+12y =41, 3(x+y)-11y=6,5;
{8x+3y=4; {10x—4(x—y)=17.
224. 3HaiimiTh KOOPIWHATH TOYKH TEpeTHHY TpadikiB piBHIHE X +4y=2 i
2x -3y =15.
225. Ywu icHYIOTh 3HAYCHHSA @, IUTA SAKUX mMapa guce’ (1; —2) € po3B’I3KOM CHCTEMHU
. {ax —y=4
PiBHSIHB
6x+ay=27
226. Jlo mMara3uHy 3aBe3JIH 5 SIIUKIB CIUB 1 7 SIIUKIB BHHOTPA.y, 3arajibHa Maca
SIKUX TOpiBHIOE 89 Kr. 3HAHAITH Macy OTHOTO SMIMKA CITUB i MACy OTHOTO SIITHKA
BHHOTPAJY, SIKIIO | SIIUK CIIUB JICTTIIHIA BiJ] 2 SIIUKIB BUHOTPAIy Ha 6 KT.
227. 3mimamu 30%-t 1 40%-ii po3unHn cynbdaTHOI KucnoTh i onepxamu 200 1
34%-ro pozunny. CKUIBKH JITPIB KOXKHOTO 3 PO3YMHIB BUKOPUCTANIN?

-

1o
IUITI

s

9
AT-
()

228. Bicim ¢dyroomicTiB 3a0mau pazom 36 M’sUiB, 0 TOTO K KOKHHH QyTOOIICT
3a0UB X04a O OJMH M’s4, a OIFH 3 HUX 3a0MB MIOHaiMeHIe 9 m’sgiB. J{oBe-
IIiTh, 110 JesKi ABa GyTOOIICTH 3a0MIH M S4iB [TOPIBHY.
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&# Cucremu HepiBHOCTEM 3 oaHICIO 3MIHHOIO

1. IToHATTA cucTeMM HepiBHOCTEH 3 O/IHi€I0 3MIHHOIO Ta ii po3B’fA3KY. Po3-
TIISTHEMO 3a71ady.
3agaya. Harans xymmna 10 ogHaKOBHX 30IMUTIB i 3aIlUTaTHIIA 32 HUX OLNTBINE, HIXK
45 rpH, a Tapac — 5 Takux caMuX 30IMINTIB 1 3aIJIATUB 33 HUX MEHIIE, HIK
30 rpu. SIkoro Moxke OyTH IIiHA 30IIMTIB, sIKi KynmyBaynu Hatans i Tapac?

Hexait nina 3ommriB nopiBaioe x rpH. Toxi 10 3ommTiB KomTyoTh 10X rpH,
110 3a YMOBOIO 3a1a4i Oibie Hix 45 rpH, ToOTO 10X > 45,

[I’sTh 30IIKMTIB KOIITYIOTH Sx IPH, LIO, 32 yYMOBOK 3aiadi, MEHIIE HiXK
30 rpH, TOOTO 5X < 30.

[[To6 po3B’s3aTu 3agady, MOTPIOHO 3HAWTH Ti 3HAYCHHS X, IS SIKUX Oyme
MPaBUWILHOIO K HepiBHicTh 10x > 45, Tak i HepiBHICTH Sx < 30.

Sxmio moTpiOHO 3HAWTH yCi Ti 3HAYCHHS 3MiHHOI, SIKi 33JOBOJBHSIOTH KiTbKa
HEepIBHOCTEH, TO KaXyTb, IO MOTPIOHO po38’sizamu cucmemy Hepisnocmeti. Jns
Hanrof 3a/1a4i CUCTEMY HEPiBHOCTEH 3alUCyIOTh TaK:

10x > 45;
5x < 30.

3HaveHHsS X =5 € pPo3B’s3KOM 000X HepiBHOCTEH MLi€l cucTeMu, 60 KOXKHA 3
yucnoBux HepiBHOCTEH 10-5>45 1 5-5<30 e mpaBunsHOW0. Take 3HaUCHHS X
HAa3UBAIOTh PO36 AZKOM CUCTEMU HEPIGHOCTEN.

Po3B’s13k0M cucTeMu HepiBHOCTEH 3 OJHI€I0 3MiHHOI0 HA3UBA-
O3nauennsa | 10Th 3HAYEHHS 3MiHHOI, ISl IKOTO € MPABUJIbHOIO KOKHA 3 He-
piBHOCTeH cHCTeMH.

Pos3s’sizamu cucmemy Hepignocmell 03HaYae 3Hamu 6ci it po36 s3xu abo 00-
6ecmu, o ix Hemae.

10x > 45;
[[{o6 po3B’s3aTi cCUCTEMY HEPIBHOCTEH " mozinMMo oOuIBi YacTH-
5x <30,
.. . . . x>4,5;
HU niepioi HepiBHOCTI cucteMu Ha 10, a npyroi — Ha 5. Onepxumo: 6 Ha
x<6.
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7. Cucmemu nepienocmeil 3 00OHI€I0 3MIHHOIO 51

pucyHKy 20 mo3Hau€HO MHOKWHH PO3B’SI3KIB HEPIBHOCTEH CHCTEMH — TPOMIKKH
(4,5; +o0) 1 (—0; 6).
NS
R 6 *
Puc. 20
3HaveHHs 3MIHHOI, JUIS KX € IPaBHIILHOIO 1 MepIa, 1 Apyra HepiBHOCTI CH-
CTeMH, — II€ CIIUIbHI YHCIa JaHUX MPOMIKKIB. TOMYy MHOKHHOIO PO3B’SI3KiB CHC-
TEMH HEepIBHOCTEH € MpoMixkoK (4,5; 6) — niepepi3 mpoMixkKiB (4,5; +0) 1 (—o0; 6).
V3arani, MHOJICUHOW0 PO36 A3Ki6 0YOb-AKOI cucmemu HepisHOCmell € nepepis
MHOICUH PO36 A3KI6 HepiGHOCMEl, AKi YMBOPIOIOMb CUCEM).

[ToBepHimocs 1o 3anadi. OCKIIBKM MHOXHHOIO PO3B’SI3KIB CKJIJCHOI HAMU
CHUCTEMH HEpIBHOCTEH € mpoMikok (4,5; 6), TO MOXKHA CKa3aTH, IO IiHA 30INUTIB
Oinbina, HiX 4 rpH 50 K., ajie MeHIIa, HiX 6 TpH.

MHOXXHHOIO PO3B’S3KIB CHCTEMH HEPIBHOCTEH €, SK MPaBUIIO, JESIKMH IMpPO-
MikOK. [TpuKkIaan iHIIMX MOXIJIMBHX MHOKHH PO3B’SI3KiB CHCTEM HEPIBHOCTCH Ha-
BEJICHO B TAOJIHIII.

Cucmema , Mmnoorcuna
) . Po3z6’sazku L Komenmap
HepieHocmell PpO36 'A3Ki6
x<l1; Po3B’si3kiB He icHye 3HaueHs x, JULSL SIKHX
%) € TIPaBWIBHUMHU OOW/BI HepiB-
x>1 HEMae :
HOCT] CHCTEMH.
<l; JIumre 3naveHusa x = 1 3a10Bo-
>1 x=1 11} JIbHSIE OOMJIBI HEPIBHOCTI CHC-
= TEeMHU.
|x|>-1; By b-sike OG6uyBi HepiBHOCTI cuCTEMH €
2 (003 +o0) MIPaBWIIBHUMH [UIs1 Oy Ib-SIKOTO
x° 20 YHCII0
qHCIa.

2. Po3p’si3yBaHHsl CHCTeM HepiBHOCTeil 3 ofHi€l0 3MiHHOIO. PosrisHemo
MPUKITAIH.

2x+3<11;

Mpuxaan 1. Po3s’s3atu cucreMy HepiBHOCTEH
xX+6<5.
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® Po3B’s13yBaTHMEMO KOXKHY 3 HEPIBHOCTEH CHCTEMHU:
2x+3<11;  [2x<11-3; |2x<8; [x<4;
xX+6<5; x<5-6; x<-1; |x<-1
[To3HaunMO Ha KOOPJMHATHIN MpsMiil MHOKHHY THX YHCEl, SIKi 3aJJ0BOJIb-
HSIIOTH TIEPIIYy HEPiBHICTh OCTAHHBOI CHCTEMHM, i MHOXXHHY YHCEI, SIKI 33]J0BOJIb-
HSIIOTB JIPYTY HEpIBHICTb.
W\
=1 4 %
CriybHUMHU PO3B’sI3KaMU HEPIBHOCTEH € 3HAUEHHS X, SIKI 33/I0BOJILHSIIOTH He-
piBHicTh X < —1.
BignoBine. x <—1. (MHOXHHY pO3B’S3KIB CHCTEMH MOXKHA 3alHCaTH Y BH-
TIA1 IPOMIKKY (—o0; —1].) @
3x+4<6;

Mpuxmnan 2. Po3s’s13aT cucteMy HepiBHOCTEH
2x+72>4.

3x<6-4: [(3r<2:  |x<2:
2x>24-17; 2x > -3; x>-L5.

Ha xoopnunaTHIN NpsAMiH TO3HAYMMO MHOXKHHY YHCE, SIKi 33/I0BOJIGHSIOTH
. 2 . . .
HEPIBHICTh X < 3 1 MHOKHHY 9HCEl, K1 330BOJIbHSIOTH HEPIBHICTD X = —1,5.

%
% 7x

1,5 2
3

CHigsHEMH PO3B’3KaMH HEPIBHOCTEH € 3HAYEHHS X, IO 33aJOBOJIbHSIOTH He-

piBHicTh —1,5< x < %

Bigmosigs. —1,5<x < %, a00 To-1HIIIOMY [—1,5; %) . e
. 4x+1>9;
Mpuxmaan 3. Po3B’s3aTn cructeMy HepiBHOCTEH g 1
—x>11.

4x>9—1, 4x>8; x>2;
—x>11-8; -x>3; x<-3.

MpaBo Ans 6e3onnaTHOrO Po3MilLleHHs NiApyYHUKa B Mepexi IHTepHeT mae
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Ha xoopauHatHiil npsiMiil MO3HAYUMO MHOXKHHY YHCEJ, Kl 3a10BOJBHSIOTH
HEPIBHICTH X > 2, 1 MHOKHWHY YHCEII, SIKi 330BOJBHSIIOTH HEPIBHICTH X < —3.

=3 2

CHigpHHEX pO3B’S3KiB HEPIBHOCTI HE MAIOTh.
Bianosings. Po3s’s3kiB HEMac. @

Cucremy HepiBHOCTEH 3 OJHIEIO 3MIHHOIO MOYKHA PO3B’A3YBaTH 3a TaKOIO CXe-
MOIO:

1) po3B’s13yeMO KOXKHY HEPiBHICTH CHCTEMH;

2) 300paKyeMO MHOKUHY PO3B’SI3KiB KOKHOT HEPIBHOCTI Ha OJHI KOOPIH-
HATHINA TPAMIl;

3) 3HaXOAMMO CHUIBHI PO3B’SA3KM HEPIBHOCTEH 1 3alMHMCYEMO MHOXKHHY

PO3B’SI3KiB CHCTEMHU.

LT e L LT T ]
T‘JI| 1 \y Al AU ?J df VUBIDLIC

Hpuknan 4. Po3s’s13atu HepiBHICTH |x + 1] + |x — 2| <6.
® 3HaiizieMo 3HAUCHHS X, VIS IKMX 3Ha4YCHHs BUPA3iB, SIKi CTOSTH 111/ 3HAKOM MOJYJIs,
JIOPiBHIOIOTH HYJIIO:
x+1=0, x=-1; x-2=0, x=2.

3HaueHHs x = —1 Ta x = 2 po30MBaIOTh KOOPJUHATHY MPSIMY Ha TPU IIPOMIXKKH.

——~——

-1 9) x

Po3B’sKeMO HEpiBHICTHh Ha KOXKHOMY 13 ITUX MPOMDKKIB.

1) x <-1, abo xe(—o0; —1). [ umx 3Ha4eHb x BUpa3 x + 1 HaOyBae BiJ €MHUX 3Ha-
4eHb, @ TOMY |x + 1| =-x — 1; Bupa3 x — 2 Texx HaOyBae BiJ’€MHHX 3HAueHb, TOMY |x — 2| =
=—x + 2. Toxi HepiBHICTb |x + 1|+ |x — 2| < 6 HaOyne BurisiLy —x — 1 —x + 2 < 6. Po3B’sixe-
MO OJIepKaHy HEPIBHICTb:

2x+1<6; 2x<5; x>-25.

VpaxyBaBuy, 10 3HAYCHHS X MAlOTh 33J0BOJILHATH HEPIBHICTH X < —1, MaTHUMEMO

<-I;

. v x b . 3 .
CHCTEMY HEpiBHOCTEH { 55 MHOKHHOIO PO3B’SI3KiB SIKOi € MPOMIXKOK (—2,5; —1).
X >=z,9,
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2)-1<x<2, abo xe€[-1;2). 3naueHHs BUpa3zy x + 1 i1 OUX 3HAYEHb X € He-
BiJl’€MHUMH, a 3HaYCHHS BUpa3y x — 2 — Bix’eMHuMHU. Tomy |x + 1|=x+ 1, [x — 2| =—x + 2.
3agaHa HepiBHICTh Ha NpPOMDKKY [—1;2) Oe3 3Haka Moayns Matume BHUILL x + 1 —
—x+2<6,3Biaku 0 - x <3. Po3B’13K0M 0CTaHHBOI HEPIBHOCTI € OyIb-sike unciio. ToMy Bci
yycia i3 npoMikKy [—1; 2) € po3B’si3kaMu 3aJ1aHOT HEPIBHOCTI.

3)x =2, abo xe[2; +oo). Ha npoMy npomixkky Bupasu x + 1 Ta x — 2 HaOyBaroTh He-
BiZ’€MHHX 3Ha4YeHb, TOMy |x + 1|=x+1, |[x—2|=x—2. 3amana HepiBHICTb HAa HPOMIKKY
[2; +o0) 6e3 3HaKka Moyt MaTHMe BUTIISA: x + 1 +x — 2 <6, 3Bigku: 2x < 7; x <3,5.

V naHomy BHIAAKy 3HA4YEHHsS X MOBHHHI 33J0BOJIBHATH JBI HEPIiBHOCTI: x >2 i

x>2; . .
x < 3,5, TobTO cuctemy {x <35 MHOKHHOIO PO3B’SI3KiB AKO{ € MPOMDKOK [2; 3,5).
P

OT)Ke, MHOXXMHOIO PO3B’SI3KiB 3a1aHOi HepiBHOCTI € 00’€IHAaHHS MHPOMIXKIB
(=2,5;-1), [-1; 2) 1 [2; 3,5), TOOTO TipOoMmikOK (—2,5; 3,5).

QUGS
25 -1 2 3,5 x

Bimnosine. (-2,5; 3,5). @

n NaA-No2AR'G23uHa RADAR
HPUKT HI|U\D"IO.AI"I ABIIpaB )

Bnpaga 1. /Iy SKuX 3Ha4E€HB X Ma€ 3MICT BUpa3 v2x+9 ++/5+x ?

e JlaHuii BHpa3 Ma€ 3MICT I THX 3HAUYCHb X, JUIS SIKMX KOXKHUH 3 BUpa3iB
2x+9 1 5 + x naOyBae HeBin’eMHHX 3HaueHb. OTXe, IyKaHi 3HAUYEHHS] X IOBUHHI
2x+92>0;

3aJI0BOJILHSATH CHCTEMY HEPIBHOCTEH
5+x20.
Po3B’smxeMo oniepKaHy CHCTEMY:

2x+92>0; 2x2>-9; |x=>-4,5;
5+x2>0; x=>-5; x>-5.

N
=5 —4.,5
CrinbHUMH PO3B’sI3KaMU HEPIBHOCTEH € 3HAUEHHS X, SIKI 33/I0BOJILHSIIOTH He-
piBHICTB X > —4.,5.
Bignoige. x > —4.5. e
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>0.

. . X
Bnpaga 2. Po3B’s13aTH HEPiBHICTh 0
X+

e Jpi0 momaTHWI JTUIIE TOJMI, KOJH HOTO YUCENBHHK 1 3HAMCHHHUK JIOJATHI
a60 Komu BOHM oOmBa Bix emMHi. ToMy po3B’sSi3kaMu JaHOI HEPIBHOCTI € 3HAUCHHS
X, JUIS SIKUX:

x—=2>0; x-2<0;
x+1>0 x+1<0.

Po3B’s3kaMu TepIIOi CHCTEMU HEPIBHOCTEH € 3HAYEHHS X, SIKI 33/I0BOJIbHSI-
I0Th HEPIBHICTB X > 2, a Ipyroi — HepiBHICTh x < —1.

BigmoBige. x < -1 ado x> 2. (MHOXKHHY pO3B’sI3KiB MOKHA 3allMCaTH Y BU-
Il 00’ €THAHHS TPOMDKKIB: (—o0; —1) U (2; +00).) ®

3ayeaoicenns. Po3p’s13yBaHHSA HEpiBHOCTI (x — 2)(x + 1) > 0 TakoX 3BOANTHCS
JI0 pO3B’SI3yBaHHS JIBOX CHCTEM HEpPIBHOCTEH, HABEACHUX y IOIEPEIHHOMY HpH-

kianai. ToMy MHOKHHOIO PO3B’A3KiB i€l HEpIBHOCTI TeX € (—0; —1) U (2; +00).

Bnpasa 3. Po3s’s3aTu noaBiiiHy HepiBHICTh 4 <3 —2x < 9.
e JaHy NO/BiifHY HEPiBHICTD MOYKHA 3aITUCATH Y BUTIISAI CHCTEMHU
3-2x>4
3-2x<09.
Po3B’sbxeMo cucTeMy HEpiBHOCTEH:
3-2x>4, —2x>4-3; —2x>1; x<-=0,5;
3-2x<9; -2x<9-3; —2x<6; x>-3.

Binmosine. —3 < x <-0,5, abo no-inmomy [—3; —0,5). ®
3ayBaKMMO, IO TOJIBifiHY HEpiBHICTH y BIpaBi 3 MOXHa po3B’si3aTh W Ha
OCHOBI BJIACTHBOCTEW PIBHOCHIIBHOCTI HEPiBHOCTEH (IUB. ITyHKT 5, BIpaBa 2).

Vb~
YCHO

3x<0;

229, ki3 uncen —4; 0; 5 € po3B’si3KkaMu CUCTEMHU HEPIBHOCTEHN
x+7>07?
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230. Yu npaBuIIbHO 3alicaHa MHOXKHMHA PO3B’SI3KIB KOXKHOI 13 CHCTEM HepiBHOC-

Tel, moaHux y Tabmmii?

Cucmema 3obpasicenna muodicun poss a3Kie Mmuoorcuna
HepisHocmell HepisHocmell cucmemu 038 A3Ki6
x>3; /W A
BN o+
x> 4 3 4 * (4 +)
x<4; W\
x<6 4 6 * (Fo0: 6]
x<1; /W
S —4; 1
x> —4 4 1 X ( s ]
x<0; A .
x>3 0 3 /x
. .. . . x<l1;
231. SIxwit i3 MPOMIXKKIB € MHOKHHOIO PO3B’SI3KiB CHCTEMH HEpiBHOCTEH 49
x<4al
a) (1; 4); 0) (—o0; 4); B) (—0; 1); r) (4; +o0).
I
EB%H'I:—»IQ

dx—-11>1;

232. ki3 ymcen —3; 0; 5; 10 € po3B’si3kaMu CHCTEMH HEPiBHOCTEH
7-3x<8?

233. Ywu € uncno —2 po3B’sI3KOM CUCTEMH HEPIBHOCTEH:
3x-1<0; 6 4-3x>0;
5x+9>1; 6x—-11<3?

Po3é’socimo cucmeMy HepigHocmel.

5) x<-2;
x<3; x<-3.

x2>5; x=>-2; x<3;

235. a) 0) B) )
x<0 x<-1 x>3; x>-—1.
x—1>0; %) —2x<8; 4x <20; —4x>10;
x—2>0; 2x+4>0;

x<4; x>4;
234. a) )

x=>-1;

236. a) B)

3x>12; 3x-15>0.

MpaBo Ans 6e3onnaTHOrO Po3MilLleHHs NiApyYHUKa B Mepexi IHTepHeT mae
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x+7<0; x—42>0; 3x+6<0; 9—-4x<0;
237. a) 0) B) r)

S5x£15; —-x>2; —2x>0; 3x+3>0.
4x+6<7x; 3(y-D)>2y-7;
238. a) 0)
x—8>10-5x; 2—-y2>23y-10;
Llx—4<0,6x—3; ) T+2x2>221-5x;
B r
4-9x<1-2x; 3x+7,7<1+4x.
14—6x>3x+5; 6x—5<x;
239. a) 0)
11x-3<2x+15; 2(5x+7)=2x+13;
3-7y>10y+3; 2,1x—2>1,6x;
r
S5y+1,2>26-3y; 3(x+1)<4x+2.
240. Po3B’sDKITh CHCTEMY HEpPIBHOCTEH 1 BKaXKiTh HAHOLIBINE IIiJIe YHCIO, sKE € 11
PO3B’S3KOM:
3-4y<19; 5+4x>7,;
6y<9; 3<23-5x.
241. 3HaiiiTe HATYpaIbHI PO3B’SI3KM CHCTEMH HEPiBHOCTEH:
20—-4x>-12; 15-x>12;
7x+9>30; S5x+12<14.

242. Maca 100 onHakoBuX 3epHUH He nepepuilye 80 r, a Maca 50 TakuMX caMux
3epHUH He MeHIa Hix 35 1. SIkoto Moxke OyTu Maca ojHi€l 3epHUHU?

243. ABTOMOOLIB pyXaBcs 3 MOCTIHHOIO MIBUAKICTIO i 3a 1,5 Tox mpoixas Oinbiie
Hix 105 kM, a 3a 2 rox — MeHIie HiK 150 kM. SIkoro Moxe OyTH MIBUAKICT
aBTOMOOIIISI?

EB%H 5 \‘i’/

Po3é’soicimv cucmemy nepignocmeil.
244 5(3—x)+4(2x—6)>2x—7; . 8x—9—3(4x—12)£2x+17;
) 11x—17(1+2x)<11—14x; 14(x—1)—19x+31>1—2x;

3,5-(y-L5)<15-4y; 9(x+2)-7,2(2x+1)21,8+0,9x;
0,7(3y-2)+0,3(y+4)>7; 10x-6,5(x—2) <L,5x+1;

MpaBo Ans 6e3onnaTHOrO Po3MilLleHHs NiApyYHUKa B Mepexi IHTepHeT mae
MiHicTepcTBO OCBITM | Haykn Ykpainu http://mon.gov.ua/ Ta IHCTUTYT MoaepHi3auii 3micTy ocBiTu https://imzo.gov.ua



58 § 1. Hepienocmi
1 :
2 +11<3x-8; 3(2-30)+0,5>3;

n 47 e) 5
12+2,5x>3,3x+2; 1,6—§(6x—1)<0,6.
11x-5(2+3x)>x-38; 2(x=3)-3(2x—1)<2x+4;

245. a 0)
7(1-2x)+10x <1-4x; 7—-5(x+1)+9x>4-3x;
2 ,(._3).,3.

){11—3,2(x—0,5)<2,8x+3; ) ZH2x-o)> 15

B r
4,5x—3(x—1,5)<8+0,8x; ng3,6.

3
X _Xos, y_2y3—1<4;
246. 2) |2 © ORI
3-X>q; Y= <o
4 5
ol ica 2y 22 6,
B) 3 ) 3
2-L>1; 225
3 2 8
x=3 x-2 I: 5_3y 121;
w7, a2 3 2 61, 14
4-%>0; 2
2 8
x—1)" > x% 2y-1)(2y+1) <2y +4y7%;
248.3)( ) 6)(y)(y) e
(x-2)(x+3)<x* y(y=2)-(y+4)(y-1)=1.
249, ) (x=3)(x+3)<x’ =3x; . (2x+1) <3+4x%;
) (x—l)(x—2)<x2, x(x=2)>(x+1)(x+3).
250. 3Haiinith cymy Ta MOOYTOK YCiX HIIMX PO3B’SA3KIB CHCTEMH HEpPIBHOCTEH
—0,36x<0,8;
2x —5<x(2x—1).
.. 3.
251. CKiJbKH IMX PO3B’SI3KiB Ma€ CHCTeMa HepiBHOCTeH 4 5 25~

x(x=3)<x*+30?

MpaBo Ans 6e3onnaTHOrO Po3MilLleHHs NiApyYHUKa B Mepexi IHTepHeT mae
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Po36 ’sioicimo noositiny nepienicms, nepeiulosui 00 CUCEMU HEePIBHOCMElL:
252. a) -5<3x-2<10; 0)1,2<2-4x<28.
253. a) -2 <5x+3<8; 0)4,4<1-2x<48.

254. ]Jlns sKAX 3HAYEHBb apTyMEHTY 3HaueHHS QYHKIIi ) = 2x+1 HaJeXaTb Ipo-
Mixky [-3; 1]?
255. lns KX 3HAYeHb apryMEHTy 3HaueHHs QYHKII y = % OinmbImi Big —3,

aJjie MeH1ui Big 7?
Po3é’soicimb nepienicms:

256. a) (x—3)(x+ 1) < 0; 8) (x — 1)(2x + 5) > 0;
B) x+2>0; r)ﬂﬁo.
x=3 4-2x
257. a) (x—2)(2x - 5) < 0; 5) “?zo.
.

258. 3HaiimiTe 00aCTh BU3HAYCHHS (YHKIIIi:
a) y=+2x+10-~/9-3x; 0) y=v4d—-x+—=
259. Jlns AK¥X 3HAYCHB X Ma€ 3MICT BHpa3:

a) V3-5x++x+9;

Po3é’soicimb cucmemy nepienocmeii.

\/_

1
—3x—-6?
) Vx—8 *

x<5; 2x-3>1;
260. a) {x+2>0; 0) 1 —11lx<22;
2x <11; 3x-2<0.
x>-3; 2x—-4<0;
261. a) «x—1<0; 0) 14x<10;
—2x<4; —3x>-3.

262. Karep mpo#nioB piukoro IUISX Bif MpUCTaHi A 10 npucTaHi B i moBepHyBCs
Hasan. Moro meuakicTs y cTOs4ii BOAi JOpiBHIOE 18 KM/TOZ, a MIBHUAKICTH
Teuil piuku — 3 km/roa. Bimomo, mo yac pyxy karepa Ounpmiuii Hixk 1,5 rog,
ajyie MeHIIHUH, HiX 2 rof. SIKoio Moxe OyTH BiICTaHb MK MIPUCTAHIMHA?

263. Tloi3m pyxaerhcst 3 AESKOIO IIBUAKICTIO. SIKIIO BiH 30UIBMINTG IIBUIKICTH Ha
10 xm/rox, To 3a 4 rox mpoiine MeHmre, Hix 260 kM. SIKIO X BiH 3MEHIIUTH

MpaBo Ans 6e3onnaTHOrO Po3MilLleHHs NiApyYHUKa B Mepexi IHTepHeT mae
MiHicTepcTBO OCBITM | Haykn Ykpainu http://mon.gov.ua/ Ta IHCTUTYT MoaepHi3auii 3micTy ocBiTu https://imzo.gov.ua



60

§ 1. Hepienocmi

HIBHUJKICTh Ha 5 KM/TOJ, TO 32 5 rof npoiiae oiibiie Hix 240 kM. SIkoro Moxe
OyTH MIBUAKICTH MOi3aa?

BeH

264.

265.

266.

267.

268.

269.

o . x<35;

3HalAITh yci 3HAYCHHS a, IS IKUX CHCTEMa HEPiBHOCTEH
x—122a:
a) He Ma€ PO3B’sI3KiB; 0) Mae 4 1Tl PO3B’S3KH.
3HalAiTh yCi 3HaYCHHSI g, JUIsl IKHX MHOKHHA PO3B’SI3KiB CHCTEMU HEPIBHOC-
L [x>3a-1; . .

TeH 3 € TTIMHOXHHOIO IIPOMIXKKY (5; +00).

x>

Po3B’skiTh cHCTEMY HEPIBHOCTEH 3 TIapaMeTpoM d:

x>-1; x+a<4;
) . 0) .
x<a+l, x_3S09
x+a<?5; dx+a>1;

r
3x < 3a; Sx—a<8.

3HaiiiTh yCi 3HAYCHHS @, [T SKUX piBHAHHS X° — 2(a — 1)x + a* — 2a = 0 Mae
KOpEHIi, OIMH 3 IKUX MeHIui Bin 0, a iHmmit — Ounemmid Bix 1.

P03B’sKITh HEPIBHICTB:

a)3x+x—1/<7; 0) |6—3x]-(3x—-5)>1;

B) x| +|4x— 1| <3; ) [2x + 5| = |3x - 6] > 4.

3mimranu 2 kr 30%-ro po3unHy Cyab(paTHOT KUCIOTH 13 3 KI' APYroro po3uu-
HY Li€] %K KUCIOTH U OJiep KAl PO3YHH, BIICOTKOBHH YMICT y SKOMY CYJIb-
(daTHOT KUCIOTH OlbIINi Bix 36%, ane meHmuit Bix 42%. CKibKA BiZCOTKIB
Cynb(aTHOT KHCIIOTH MICTHB APYTUi PO3YHH?

) I S NORITO =) |
Vi) INTNVvDIlIv O L] |

270.

271.

3HaiiiTh 3HaueHns GyHKUil y =4 — 2x%, sximo x = 0; x =—-3; x = 3. Ynu npo-
XOIuTh Tpadik miei pyHKii gyepe3 Touxy A(4; —28)?
[ToOynyiite rpadix QyHKii:

a) y=2x-2; 6)y:—§.
X

MpaBo Ans 6e3onnaTHOrO Po3MilLleHHs NiApyYHUKa B Mepexi IHTepHeT mae
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272. 3HaiiniTh KOOPIWHATH TOYOK mepeTuHy rpadikiB (yHkuiit y="7x—12 Tta
y=x.

273. Ins sixkux 3HaueHb k rpadiku ¢yHkuiv y =kx +4 it y = 0,5x — 2 neperuHa-
FOTBCS B TOYIII, IIIO JIEXKUTH Ha 0cl abcmc?

274. 3HalijiiTh TPH MOCIIJOBHI HaTypalbHI YMCIIA, SIKIIO BIZIOMO, 110 CyMa KBaJpaTiB
HaMMEHIIIOTO 1 HalOUTBIIIOro YMcen y 5 pa3iB OLIbIIa Bi] CEPeIHBOTO YHCIA.

=

1o
IUIIVI

1%
AT
i

LD /

275. Yum moxHa B TabnuIi po3Mipy 9 X 9 po3cTaBUTH 3HAKU «+» TakK, 100 y KOXK-
HOMY PAIKY iX KUTBKiCT OyJia TapHOIO, @ B KOXKHOMY CTOBIIIi — HEMapHO0?

lixaro-—2M13aTu
Hll\ D SHicaA 1 vi

I |

Sk BiIOMO, BUHMKHEHHS yucel 00yMOBJIEHE MOTpedaMy TPAKTUIHOL isUTh-

HOCTI JIFOJIMHU. 3aCTOCYBaHHSI XK YKMCEN BUMArajo BMIiHHS 1X MOpiBHIOBaTH. PoOuTn

11€ JIFO/IM HAaBYWJINCSI 0araTto THCSYOIITh TOMY.

e B «Hawanmax» EBkiiga cyTro reoMeTpuuHO OyJi0o OOIpYHTOBAaHO HEpiB-
a+b

HICTb >+ab, ne a i b po3rnsgany SIK JTOBKHHU BIJIPI3KIB.

Po3srnsHeMo reoMeTpudHy UTIOCTpAIlifo miei HepiBHOCTI (ouB. puc. 21).

E i
Oh i
M a K b N
Puc. 21

Ha Bigpizky MN 3aBnoBxku a + b sk Ha niamMeTpi moOyjoBaHo miBkoio; O —
ioro nentp; MK = a, KN = b; PO i LK — neprieHIuKyspu 1o npsimoi MN, ne P i
L — touku niBkosa. Tpukytauk MLN — npsimokytHuid (£L =90°), LK — iioro

Bucota, Tomy LK = MK - KN = ~Jab . Ockinbku Biapizok PO — pajiyc miBKoJja,

T0 PO = %MN= a42-b . ¥paxysasmy, mo PO > LK, maeMo: a;b > Jab .

MpaBo Ans 6e3onnaTHOrO Po3MilLleHHs NiApyYHUKa B Mepexi IHTepHeT mae
MiHicTepcTBO OCBITM | Haykn Ykpainu http://mon.gov.ua/ Ta IHCTUTYT MoaepHi3auii 3micTy ocBiTu https://imzo.gov.ua
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I{ro moBOI BiIOMY HEpIBHICTh MK CepeiHIM apu(pMETHYHUM 1 cepelqHiM
TeOMETPUYHHUM JIBOX JTOJATHHUX YHCEN, SIKY MOYKHA ITOLIMPUTH HA BUNAJOK OLIBILIOT
KUTBKOCTI YHCEJI, HA3UBAKOTh 1Ie Hepiericmio Kouui.

Oriocren Jlyi Komi — Bimomuii dpanirys3s-
kuil Matematuk. Bin HamucaB monan 800 mparp 3
apuMeTHKH 1 Teopil uymcen, anreOpu, MaTeMaTH4-
HOTO aHai3y, TEOPETUYHOI Ta HEOCCHOI MEXaHIKH,
MatematngHoi ¢izukn. bymm mepiomun, xomu Komri
moTwxkHs noaasaB y [lapuseky Axanemito Hayx
HOBY MaremaTnuHy mnpamio. LIBUIKicTh, 3 SKOIO
Komri niepexouB BiJl OHOTO MpeAMETa 10 1HIIOTO,

JIO3BOJIMJIAa HOMY TIPOKJIACTH B MaTEMATHIll YUMAIIO Orocren JIyi

HOBHMX IUIIXiB. barato Teopem, O3Ha4YeHb, O3HAK Komi

HOCSITH HOTO 1M1, (1789 — 1857)

Hasenemo mie aBi Bimomi HEPiBHOCTI, 5IKi, AK 1 HepiBHICTH Kormi, BUKOpHCTO-
BYIOTH JIJISl JIOBSJICHHS 0araTbOX MaTEeMAaTHYHUX TBEPIKCHb, 30KpeMa, IS JOBe-
JICHHA IHIIUX HEPIBHOCTEH.

Hepienicmos Kowi — Bynaxoecbkoz2o:

2 2 2 2 2 2 2
(af +a 4.+ a?)(bE + b2+t B2) > (ab +ab, +..+ab,),

e dy, do, ..., Ay, by, by, ..., b, — MOBIILHI AIHCHI YKCa.

BikTop SIkoBuu ByHsikoBchbKMii — BinoMuii
yKpaiHChKuit MateMaTnK. HapommBes B micti bap
Ha Binauuunni, HaB4yaBcs B [lapwxki, e B TOM 4ac
BUKIIQIaJIM TaKi BUAATHI BUeHi, 1k Jlammac, ®yp’e,
[Tyaccon, Komri, Amnep ta inmi. Tam xe B 1824
poti OIUCKyYe 3aXHCTUB JTOKTOPCHKY IHCEPTAIIiO

W OTpUMaB CTYIiHb JIOKTOpa MaTeMaTH4YHUX HayK

[Mapmspkoro yuiBepcurery. Y 1826 pomi BikTop

BbynskoBcekuii nepeixas 1o [lerepOypra, ne maibke BikTop fIkoBHY
40 pokiB BHKJIAIaB MaTEMAaTHKy i MEXaHIKy B IHU- BynsikoBcbkmii
BUIBHUX 1 BIMICHKOBUX HaBYAJIbHUX 3aKJIa/IaX, 30Kpe- (1804 — 1889)

ma — y IlerepOyp3bpkomy yHiBepcureTi. Ypomox 25 pokiB (1864 — 1889) Oys
Bile-npesusieHToM IletepOypabkoi Akanemii Hayk.

MpaBo Ans 6e3onnaTHOrO Po3MilLleHHs NiApyYHUKa B Mepexi IHTepHeT mae
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HepiBnicte Ko — byHsikoBcbkoro He €1uHHMN 3Ha4YHUE 37100yTOK yKpaiH-
ChKOTrO MaTeMaTHka. BikTop byHsikoBchkuit Hanncas nmoHaa 100 HayKOBUX Tparib 3
PI3HUX PO3ALTIB MaTeMaTHKH, 30KpeMa 3 Teopil 4uces, MaTeMaTHYHOTO aHali3y,
Teopii KMOBIPHOCTEH, CTATUCTUKU. 3BAXKAIOUM HAa BArOMUI BHECOK y PO3BUTOK Ma-
TEMAaTHKH, BiH OyB 0OpaHWil MOYECHUM YJIEHOM YCiX YHIBepCHTETiB Iapcbkoi Po-
cii. I[lerepOyp3bka AkajieMisi HAyK yJIOCTOIOBalia MpeMii iMeHi ByHskoBchbKOro 3a
HaWKpaIi mpaii 3 MaTeMaTHKH.

Hepienicmo bepuynni:
(1+x)" >1+nx,
Ie x > —1, n — HaTypaibHe YUCIIO.

Axo6 BepHymni — mBelnapcbkuil MaTe-
MaTHK, mpairoBaB mnpodecopom bazerscbkoro

yHiBepcutery. OCHOBHI HOTO Mpaili CTOCYIOThCS

MaTEMaTUYHOTO aHalli3y, Ta OCOOJHMBY YyBary

og

¢ S = ‘ R
o . o w . o \X\Q A 5 N
BUYCHUH MPHUAUIIB Teopii IMOBIpHOCTEH, YNMAIIO \\%\ 1 i
. . Ndp B
TeopeM sikoi Ha3BaHO Horo iM’siM. bepHysii 3a-

. . SAkod
TTOYaTKyBaB OIWMH 3 PO3AUIIB MPHUKIAAHOI MaTe- X
Bepnyuii
MATUKU — MaTEeMaTU4YHY CTaTUCTUKY.
Y Y (1654 — 1705)

3anuTaHHs i BHPaBU AJs IOBTOpPeHHs § 1

1. VY sxoMmy BHITQAKy YHCIIO @ OUTBIINE Bif Yrcia b; MEHIIe Bif uricna b?

2. Sk posramioBaHi Ha KOOPAMHATHIM MPsIMil TOYKH, IIO BiJNOBIIAIOTH
quciam a i b, ko a < b; a > b?

3. SIki HepiBHOCTI Ha3MBAIOTh CTPOTMMH; HECTPOTUMHU?

4. CdopmymroiiTe BIaCTUBOCTI YHUCIOBUX HepiBHOCTEH. JloBeaiTh iX.

5. Cdopmynroiite BIacTUBICTh J0JaBaHHS YHCIOBHUX HepiBHOCTEH. JloBe-
TUTH Ti.

6. CdopmyroiiTe BIaCTUBICTh MHOKCHHSI YHCIIOBUX HepiBHOCTEH. JloBe-
TUTH Ti.

7. CdopmyroiTe HACTIIOK i3 BIACTHBOCTI MHOXCHHS YHCIIOBHX HEPIiB-
HOCTEH.

8. HaseniTh npuKIiian YMCIOBUX MPOMIKKIB.

9. o Ha3uBaOTh 00’ €THAHHSAM JBOX MHOKHH?

MpaBo Ans 6e3onnaTHOrO Po3MilLleHHs NiApyYHUKa B Mepexi IHTepHeT mae
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HOCTEN?

276. TlopiBHstiiTe uucia g i ¢, AKIIO:

a)a—c=14; 0)c—a=-2;
277. TlopiBHsiiTe uncna:

a)gil; 6)2§i2ﬁ;

7 3 4 25

Jlosedimb HepigHicmb.
278. a) (4a +3)* > 48a;
B) 2a° + b* + ¢ > 2a(b + ¢);
2 2
) % >m+n-—1;

N[, 1)

10. I1lo Ha3uBarOTh MEPEPi30M JBOX MHOXKUH?

11. HaBexiTh puKiIaqi HEPIBHOCTEH 3 OJHIEIO0 3MIHHOIO.

12. [Ilo Ha3uBarOTh PO3B’S3KOM HEPIBHOCTI 3 ojHIi€I0 3MiHHOO? 1o 03Ha-
4ae po3B’SA3aTH TaKy HEPIBHICTH?

13. SIxi HepiBHOCTI HA3UBAIOTH PIBHOCUIBHUMHU?

14. Chopmyiioiite BIACTUBOCTI PIBHOCHIIBHOCTI HEPIBHOCTEH.

15.V sxomy BHMajKy HEpiBHOCTI 31 3MIHHOIO YTBOPIOIOTh CHCTEMY HEPiB-

16. 11Jo Ha3MBArOTH PO3B’SI3KOM CHCTEMH HEPIBHOCTEH 3 OJIHIEIO 3MiHHOKO?
17. Ha3BiTh KpOKH pO3B’sI3yBaHHA CHCTEMH HEPIBHOCTEH 3 O/IHIEI0 3MIHHOIO.

B)a—3>c-3; 1)0,la<0,lc.
3. 4 5.
-2 -2 240,8.
B) g i 9 ) p 1

0) 4(b +2) < (b +3)*—2b;
N+ ++3>2a+b+c);

2
a +a+2 S

) —————>
Na*+a+1

2.

(
% 2 ERES .
279*.a) ka+b)kb+a} >4, 1ea>0,b>0;

(142)

6) (“i](“ljk“i) >8, 1ex>0,y>0,z>0;
y X

z

B) &>+ b’ + * > ab+ac+ bc;

X +y +12xp+x+y.

280. BupinuBmM i3 TpHUUWICHA KBA/IPAT JIBOYICHA, TIOBEAITh HEPIBHICTS!

a) x> +4x+5>0;
B) X* + 2xy +2)* > 0;

6)a’— 10a+30>0;
) x’—xy+)*>0.

281*./1Ba karepu, 1[0 MAIOTh Ty caMy HIBUKICTh y CTOSIYii BOJII, IPOXOMSTH JBO-

Ma pI3HUMH pidKaM¥U OJHAKOBY BiJICTaHP 32 TEUI€I0 PIYKH i TIOBEPTAIOTHCS Y

Ti MYHKTH, 3 KAX BUHIUIA. Y sKil 3 piYOK Ha Leid pyX moTpiOHO Oijblie ya-

Cy: y piuIli 31 BUIKOO TEHI€IO YU B PiUlli 3 MOBUIHFHOIO TEUi€I0?

MpaBo Ans 6e3onnaTHOrO Po3MilLleHHs NiApyYHUKa B Mepexi IHTepHeT mae
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282. Bimomo, 110 m > 2. JIoBeIiTh, 1I0:
a)3m+4>10; 0) 1,5m—1>0; B) 5 —3m<-1.
283. Bigomo, mo 2 < ¢ < 4. OuiHiTh 3HAYCHHS BUPA3Y:
a)2c-5; 0) —2,5¢+1; B) %
284. OmiHiTh 3HAUYEHHS BUPa3y:
a)a—2b,axmo 3 <a<-25, 1,5<b<2;
6) ab + 10b°, sixmo 1 <a<2; 03<b<04.
285. OmwiniTe NOBXHUHY / cepeaHbOi JiHIl Tpamemii 3 OCHOBaMH a 1 b, SIKIIO
74<a<75148<b<409.
286. 300pa3iTh Ha KOOPAWHATHIHN NPSMii IPOMIXKOK:
a) [-1,5; 2); 8) [3; +o0); B) (<037, (27
HasBiTh, SKIIO MOKIMBO, HAHOLIbIIE 1 HAWMEHIIIE YKCIIA, SKI HaJIe)KATh 3a-
JTAHOMY ITPOMIXKKY.
287. 3HaiiniTh 00’ €AHAHHS Ta TIEPEPi3 MPOMIXKKIB:
a)[-2;1] 1 (-1;3); 0)[2;4) i [4;5);
B) (—0; 1,5) i [-1;0]; r) (—o0; 1] 1 (=3; +o0).
288. 3HaiiniTh 00’ €HAHHS Ta TIepepi3 MHOXHH 4 1 B, SKII0:
a)A=1{-2,0,2},B={0; 1;2};
0)A=1{2;3;5,7,11}, B={1,3;5;7;9}.
289. Yu € uncno 1,999 po3s’s3xkoM HepiBHOCTI x < 2?7 3HAUIITH sIKe-HEOYAb UHC-
10, OuhIIe Big 1,999, 1110 3a10BONBHSIE TaHY HEPIBHICTb.
Pose’saocimov nepignicmo:

290. a)x—3<0; 0) 4x > 30; B) —5x>2; r)3+2x<1.
291. a) 11(x+7)—14x <37 +13x; 6) 0,3x—11(4-2x)27,5x+1,6;
B) %(l—9x)—%(4—10x)<4§+2x; 0 (y=5)(y+3)-»*>3y+17.
202, 2y 221,50 3v=l g g) X9 _9x ..
2 6 3 5 10
py 1=3x 8+3x o p L2 A=s
3 2 4 8
293. 3HaiiniTe yci HaTypalbHi YHCIA, SKi 32I0BOJIBHAIOTH HEPIBHICTb:
a) 8—3(x+1)>-10; 0) 7-3y>2y-23.

MpaBo Ans 6e3onnaTHOrO Po3MilLleHHs NiApyYHUKa B Mepexi IHTepHeT mae
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12-5x .. . .
294. Jlns sIKUX 3HAYEHB X 3HAYCHHS IpoOy OUJIBIIIE BiJ BIAITOBIAHOrO 3HA-

YeHHS Apo0y % ?

295. 3HaiiniTe yci 3HaUCHHS @, TS SIKUX PIBHSHHS Ma€ Bill € MHUN KOPIHb:
a) Sx —2a=0; 0) x — 7 =3a;
B)x +9=4a+3; r) 1 —-2x=3a+5.

296. 3HaiiiTh yci 3HAYCHHS @, T SKUX PIBHAHHA x° — 4x + 2a = 0:
a) Mae JBa pi3Hi KOPEHi; 0) HE Mae KOPCHIB.
Po3é’socimov nepienicms.

297. a) [x—3| <18; 0)2x+7/29;
B) | —|x +2|<2(]x +2|+5) r) |1 —x| + x| <-2.
298*.a) [x + 2| + |x — 2| < 6; 0) [4x + 2| —|x— 6> 1.

299. 3 Kuesa 1o PiBHoro BuixaB aBToOyc i pyXaerbes 3i mBuakictio 70 km/rox, a
4yepe3 roAKrHYy BCIII 32 HUIM BHiXaB aBTOMOOLIb. 3 SIKOIO IIBUJIKICTIO TOBUHEH
ixaTl aBTOMOO1ITB, 00 Ha3moTHATH aBTOOYC N0 Horo mpuOyTTs y PiBHE, K-
110 BIJICTaHb MK IIUMU MicTamu JopiBHIOE 320 kM?

Pos3e’saocimv cucmemy nepisnocmeii:

3x+4>x+2; 5-2x<9;
300. a) 0
—4x <1, 10-3x>7-x;
2(1-x)+3>0; 3x +5>0;
3x-2(x+7)<9x; 25x 0,15<0,6x+0,8;
X — 11
3x+2,4< —+1<—+4
Tx+1>2= 21x 14+ <x;
5 x+3 >9x 4 5x%; 2x 1 Pi5>4x° +3x;
€) )
x+3 <6x+14; 06x 5+14x<6x 1.
3x>9; 2x—8<0;
301.a) {—2x<0; 0) <5—x>1;
x+5>0; 3x+5>2.

MpaBo Ans 6e3onnaTHOrO Po3MilLleHHs NiApyYHUKa B Mepexi IHTepHeT mae
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302. 3HaiifiTe HaliMEHILE MijJe YUCIIO, SIKE € PO3B’SI3KOM CHCTEMH HEPIBHOCTEH

32y—-1)>y+9;
2,9-(y+4)<0.

303. Po3B’spKiTh NO/IBIHY HEPIBHICTS!

a) 3<2x+5<1; 0) 3<2-x<9;
B) —1<3+52yg3; n2<l=X 3
304. Po3B’spKITH HEPIBHICTB:
a) (x-2)(2x-3)<0; 0) 3—x)(4—2x)>0;
B)M<O; ) I-x >0.
y 7-2x

305. 3HaiimiTh 00J1aCTh BU3HAYCHHS ()YHKIIIi:

a) y=+/5x-3; 6)y:ﬁ—\/2x+6.

306. Tpwu piAsSHKN IPSIMOKYTHOI (JOPMH MaroTh OHAKOBY JTOBXKHHY, sIKa JOPIBHIOE
12 m. llupuna nepioi ninsHKY Ha 1,5 M MeHIa BiJl NIMPUHH Ipyroi i Ha
0,5 M OinpIna Bif MUPUHA TPETHOI. SIKOI0 MOXKe OYTH MIMPHWHA MIEPIIOi Tis-
HKH, SIKIIO IUTOIIA IPyrol AUISHKK Ouibiia Big 90 M2, a TIoIma TpeThoi —
MeHIIa Big 72 M>?

MpaBo Ans 6e3onnaTHOrO Po3MilLleHHs NiApyYHUKa B Mepexi IHTepHeT mae
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3aBaanns s camonepenBipku Ne 1
ITouaTkoBHii piBeHb

1.  Bigomo, 1o a < b. SIkomy 3 Uuces MOXe JOPIBHIOBATH PI3HHUL a — b:

a) 6; 0) 0,03; B) —1,2; r) 0?
2. Bigomo, mo x > y. YKaxiTh NpaBuUiibHI HEPIBHOCTI:

ax—-2>y-2; 0)—x>-y B) 5x < 5y; r2x+1>2y+1.
3.  Po3B’sa3x0oM K01 HEPiBHOCTI € uncio —37

a)Sx+1>0; 0)x+7>0; B) 2x—1<0; rx+8=<0.

4.  YKaxiTh IPOMIXKOK, 300payKeHUI Ha PUCYHKY 22.

Lzzzzzizzzzgzzzzzzzzziil22Z g

-3 X
Puc. 22
a) (—o0; 3); 0) (-3; +oo); B) [3; +o0); r) (—o0; 3],
5.  MHOXHUHOIO po3B’si3KiB HepiBHOCTI X + 2 <0 € ...
a) (—o0; -2J; 0) (—o0; -2); B) (=2; +o0); r) [2; +o0).
. ) x—1<1;
6. MHOXUHOIO PO3B’s3KIB CHCTEMH HEPIBHOCTEH €
2x>-2
a) (—o0; —1); 0) [-1;2]; B) (-1 2]; r) [2; +o0).

Cepenniii piBeHb

7.  YcraHOBITH BIANOBIAHICTE MK HepiBHOCTSIMH (1-4) Ta MHOXHMHAMHU IX
po3B’si3kiB (A—/1).

1)0,3x<12; A) (=03 3];
2) 3x<-12; B) [3; +o0);
3)3-x>0; B) (—o0; 4];
4)2x+1<9. ') (—o0; 4);
M) (4; +o0).
8. TlopiBHsiiTe uncna:
3.1 1. 5
a)g 1 3 0) 5 1 5

MpaBo Ans 6e3onnaTHOrO Po3MilLleHHs NiApyYHUKa B Mepexi IHTepHeT mae
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9. Bigomo, mo 4 <x<5; 2 <y<3. OuiHiTh 3HaYCHHS BUPA3Y:

a)x+y; 6) 2x — .
10. 3HaiiniTe 00’€HAHHS Ta MEPEPi3 MPOMIXKKIB!
a) (4 7] 1 [-155); 0) (—o0; 1] 1 (0; +o0).

11. 3mHaiixniTe 006IacTh BU3HAYCHHS (QYHKITII:
a) y=+/2x-10; 0) y=+/2,5-x.
. . L |6y >=24;
12. Po3B’sXIiTh CUCTEMY HEPIBHOCTEH
2y+3<8.

HocraTHiii piBeHb

13. [loBeniTh HEPIBHICTH:
a) 3m— DGBm+ 1) >9m* -7, 6) x>+ 8x+ 19> 0.

14. BuMipsBmu TOBXUHY ¢ 1 MUPHUHY b IPAMOKYTHHKA (Y CAHTUMETpax), 3Haii-
oo, 1o 2,1 <a<2,211,7<b<1,8. OuiHiTh:
a) mepuMeTp NPSIMOKYTHHKA,; 0) oty mpsAMOKYTHHKA.

15. Po3B’sKITh HEPIBHICTE!

a) (2x + 1) > (x— 1)(dx + 3); ) %ﬂmo.
16. Po3B’sokiTh MOABiiHY HEpiBHICTE —1 < 4x—3 <0.
17. Po3B’suKiTh CUCTEMY HEPIBHOCTEH:
. {3+3,2x27—1,8x; 5 %Si
5+6x>4,5+4x; 2y_yT+1>3.

18. MortopHHif YOBEH MPOMIIOB MESKUH IIISAX 32 TEUi€l0 PiUKU 1 MOBEPHYBCS B
NoYaTKOBUH MyHKT. IIIBUAKICTh Teuil piuku TOPIBHIOE 3 KM/TO/I, @ IIBUKICTH
YOBHA y CTOs4il Boai — 15 km/roj. Ha siky BiicTaHb BiJ| MOYaTKOBOTO ITyHK-
Ty BIJIUIMB YOBEH, SIKIIO BCS MO13/1Ka TpHBaja OUIbILE HIX 3 TOJ, aje MEHIIe
Hix 4 ron?

MpaBo Ans 6e3onnaTHOrO Po3MilLleHHs NiApyYHUKa B Mepexi IHTepHeT mae
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Bucoxkuii piBeHb

19. JloBexiTh HEPIBHICTE:
a) 24" + 1> 24d%; 6) a’ +2b° + 3 >2a + 4b.
20. 3uarouwm, mo 0,6 <a <0,7; 0,4 <b <0,5, oLiHITH 3HAYCHHS BUPA3Y:

a) > — b 6) <.
) a )b

21. Po3B’sKITh HEPIBHICTb:
a) |3x - 0,5/ <3,5; 0) 2x+ 1> 1.
22. 3HaliAiTh LTl PO3B’I3KK CUCTEMH HEpiBHOCTEH

0,2(5x—1)+%(3x+1)<x+5,8;
8x—7—%(6x—2)>x.

23. 3HaiimiTe 00JIACTh BU3HAYCHHS ()YHKIIIi:

a) y=+x+3-——; 6)y=—“3x+6-
J4-3x x=2
24. JlBa TYpHCTH NPOWIIIM NULIX Bix MyHKTY A no nyHkty B. [lepmmii Typuct
MOJIOBUHY HUISAXY HMINOB 31 HIBUAKICTIO 4 KM/TOM, & APYry MOJIOBHHY — 3i
MIBHAKICTIO 5 kM/Ton. Jpyruit ske TypHCT mepiny IOJOBHHY LUIIXY HMIIOB 31
HIBUKICTIO 6 KM/TOZI, @ JIPYTry MOJOBUHY — 31 MBHAKICTIO 3 km/rox. XTo 3

HHUX IBUIIIC I10J0J1aB IJIAX MIK HyHKTaMI/I?

MpaBo Ans 6e3onnaTHOrO Po3MilLleHHs NiApyYHUKa B Mepexi IHTepHeT mae
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KBAJIPATUYHA
OYHKIISA

Mojieiror0uu peasibHi MPOIEecH 3a JJOIIOMO-
Tor0 (DYHKIIiH, TOBOJMI YaCTO MPUXOAATH JIO TAK
3BaHOI KBaAparu4HOi (QyHKIi1, YACTKOBUM BH-
TaJKOM SKOi € BiKe BUBUEHA QYHKIIA y = x°.

Y usomy naparpadi Mu 3’SCYEMO: IO TaKE
KBaJpaTuyHa (yHKIis, 5Ki il BIACTHBOCTI Ta rpa-
(iK; W0 Take KBaJpaTHA HEPIBHICTH, K PO3B’S3Y-
BaTH KB3/IpaTHi HEPIBHOCTI, BUXOASYH i3 BIACTH-
BOCTEH KBaIpaTu4HOT QyHKIIII.

[MpaBo Ans 6e3onnaTHOro po3MmillleHHst NiapyYHUKa B Mepexi IHTepHeT mae
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P OyHkuin. O6nacTs BUSHAUYEHHSA Ta
obnacrtb 3HaueHb hpyHKLUTI

VY cboMOMy KJIaci MU TIOYQJIM BHBYATH OJHE 3 HAWBaKIMBIMINX MOHATH Ma-
TEMaTHKH — TOHATTS (yHKii. Haramaemo #f yTOYHHMO OCHOBHI BiZIOMOCTI, SIKi
CTOCYIOThCS IOTO MOHSTTS.

1. ®ynkuii Ta cnocodu ix 3apanns. I'padik ¢pyukuii. Haragaemo, mo 3a-
JISKHICTH 3MIHHOI ¥ BiJl 3MIHHOI X HA3UBAIOTh (PYHKIIIETO, SKIIO KOMHCHOMY 3HAYCH-
HIO 3MIHHOI X i3 J1eSsK01 MHOXXHHH BIAIOBINA€ 0OHe TICBHE 3HAYCHHS 3MIHHOI . 3a
TaKUX YMOB 3MiHHY X HA3UBAIOTb HE3ANENHCHOW 3MIHHOI0, A00 apeymenmom, a
3MIHHY y — 3a/1€JCHOI0 3MIHHOI0, 300 (yHKYi€ero (BITl apTyMEHTY X).

Slxmio 3MiHHA Y € QYHKITEIO BiJl apTyMEHTY X, TO 3aIHCYIOTh: ) = f(x) (uuTa-
I0Th: «y JIOPIBHIOE f Bijl x»). 3HaYeHHs QYHKIIT U151 X = Xo MO3HAYAIOTh Yepe3 fXy).
Tak, skmo ¢yHKIOIIO 3agaHo (GopMmymor y=2x—3, TO MOXHa 3aIKCaTH:
fix) =2x - 3. Toni, Hanpukmaxn, f(1)=2-1-3=-1, f2,5)=2-2,5-3=2.

[[Mo6 3amaTi GyHKIIIIO, ZJOCTATHRO BKA3aTH, AK JJIS KOKHOTO 3HAYCHHS apry-
MEHTY 3HAWTH BinmnoBinHe 3Ha4eHHs QyHKii. Kpim dopmyn, Mu 3agaBamu QyHKITT
3a JOMIOMOT OO TaOJHIIb, TPadiKiB.

Sxmo ¢yHkuiro y = f{x) 3agano tabnuero

X 1 2 3 4 5
£x) 3 6 9 9 6 3

TO B MIEPIIOMY PSAAKY BKa3aHO 3HAUYEHHS apryMEHTY, a B IPyrOMy — BiATIOBi/IHI 3HA-
yenHsa ¢yukuii. Toxi, manpukman, f(1)=3, f(4)=9.

[Mpurapaiimo: epagikom GyHKIIT HA3UBAIOTh MHOXKUHY BCIX TOUOK KOOD/IH-
HATHOT TUTONIUHM, a0CHMCH SIKUX TOPIBHIOIOTH 3HAYCHHSIM apryMCHTY, a OpJHHA-
TH — BIAMOBIAHUM 3Ha4YeHHAM OQyHKIII. Touka M(xy; yy) Hamexatume rpadiky
¢dyHKmii y = f(x) Toxai ¥ nuIIe TOJI, KOJM 3HAaYCHHS (YHKIIT AU X = X JOPIBHIOE !
flxo) =yo (muB. puc. 23).

3anatu QyHKIIO epagiuno o3Havyae 3anatu ii rpadik.

OyYHKIIII0 MOKHA 33/1aTH 1 c108eCHUM onucom Criocody 3HaAXOKEeHHS ii 3Ha-
YeHb 32 BIJOMHUMH 3HAUYEHHSIMH apryMeHTy. Hanpukiaa, Ko)kHOMY HaTypaJbHOMY
YHCITy TIOCTaBUMO Y BiIOBITHICTH KBaapaT I[bOT0 yucia. [{luM Mu ciioBecHO 3a7a-
m ¢ynkuito £, ns sixoi f{(1) =1, (2)=4,3)=91r. 1.

MpaBo Ans 6e3onnaTHOrO Po3MilLleHHs NiApyYHUKa B Mepexi IHTepHeT mae
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N

r:,>< f~=—"~
1
7

W

=)}

=

Puc. 23

2. ObnacTh BH3HAYeHHSI Ta 00JIacTh 3HA4YeHb (pyHKHii. MHOXHHY BCiX
3HAYCHb, IKUX HaOyBae He3aJIe)KHA 3MiHHA (apTYMEHT), HA3UBAIOTh 001ACmI0 8U-
3Hauennss PyHKIIIT; MHOXKUHY BCIX 3Hau€Hb, IKUX HaOyBae 3ajeiHa 3MiHHA (QyHK-
11is1), HA3UBAIOTh 00.1ACMI0 3HAYeHb HYHKIIII.

Ob6nactp Bu3HaueHHs GyHKIIT y = f{x) mo3HauaroTh D(f) abo D(y), a odbnacts
3Ha4ueHb — E(f) abo E(y).

Tak, obnactio Bu3Ha4deHHs Gyskuii y = f{x), rpadik sikoi 300paxkeHo Ha pH-
CYHKY 23, € mpoMixkok [—4; 6], To6T0 D(f) = [—4; 6]. HaiimeHme 3Ha4ueHHS i€l Py-
HKIIi qopiBHIOE —1,5, a Ha#OiIbme — 4, 10 Toro *x, QyHKIsS HaOyBae ycix 3Ha-
yeHb Big —1,5 10 4 BrirouHo. Tomy obmactio 11 3Ha4YeHb € mpomikok [—1,5; 4],
TobTo E(f) = [-1,5; 4].

Jns ¢yukuii, sky Mu 3amanu tabmumeto, maemo: D(y) = {1; 2; 3; 4; 5; 6},
E(y) = {3; 6 9}.

Hexaii ¢ynxkiito 3agano ¢opmysorw Tak: y=2x, ne —1 <x < 3. YTouyHeHHs
—1 <x £3 o3Hayae, 1o obsacTio BU3HaYeHHs QYHKIIT € npoMixok [—1; 3], ToOTO
D) = [-1; 3].

Sxmo ¢yHKmiro 3a1aHo Gopmynoro y = f{x) i He BKa3aHO, SIKMX 3Ha4€Hb MO-
e HaOyBaTH apryMeHT, TO BBa)XKaIOTh, 10 O0JACTIO BU3HAYCHHS TaKOi (QYHKLIT €
MHOKHHA BCIX THUX MIMCHHMX YHCEN, MU SIKHX BHpa3 flx) Mae 3MicT. Po3risHemo,

Ma€ 3MICT JUIS BCIX 3HA4Y€Hb X, KPiM

. 2
Hanpukia, yHkimito y = ——. Bupas
x=3
x =3. Tomy obmacTro BU3HAUCHHS Ii€i (QYHKINI € MHOKHHA BCIX MIMCHUX YHCET,
KpiM x = 3, T00TO D(y) = (—00; 3) U (3; +00).
OO6nacti BU3HAUeHHs Ta 00JacTi 3HauYeHb (YHKIIH, sSKi MM BUBYAIKM y 7 1 8
KJIacax, a TaKoX 1xHi rpadiku HaBeIeHO B TAOIHIIAX.
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i y=kx+b
Dyukyis 20 s
Obnacmuo
BUBHAYCHHS (=003 +o0) (—o0; +00)
Obnacmo
3HAYeHb (o0 +o0) {b}
npsiMa npama
y B% y
y=kx+b/ \y=kx+b v=b
Tpagix (k> (y 1 Vk <0)
/ q 1 25 0 1 \x o 1 X
Dyukyis yzg’kio y=x2 y=\/;
Obnacmo
euzHavenHs (=203 0)  (0; +o0) (—00; +00) [0; +o0)
Obnacmo
3HAuEeHb (=203 0) (0 +o0) [0; +o0) [0; +<0)
rinep6ona napabona BiTKa napabosu
"Nk
=y
k>0
1 (k> 0) y 2
0] 1 X y=x
y
y=ix
I'pagix
kY !
Y x ol 1 x
(k< 0) 1 B 1
0] 1 o1 x
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3.3anannsa ¢yHkuii kiabkoma ¢opmyiaamu. IcHyroTh QyHKIii, sKi Ha
OKpEeMHUX YacCTHHAX 00JacTi BU3HAUCHHS 3aJaroTh pisHUMH (Gopmyiamu. Hampu-
KJ1aJ, SIKII0 QYHKII0 y = f{X) 33/1aHO Y BHUIJIS
2x+3, axmo x < —1;
fx) = X2, sxmo —1<x<2;
4, sxu x> 2,

TO II€ O3Havae, Mo A x < —1 3HaueHHs QYHKIIT TOTPiOHO 3HAXOANTH 3a HOPMY-
010 f{x) =2x+ 3, wist —1 <x <2 — 3a popmymnoro fx) = x>, a st x > 2 — 3a popmy-
nomo flx) =4.

Tak, ~2)=2-(=2)+3=-1; A)=1"=1; f5)=4.

1106 moOyayBaTn rpadik Takoi (yHKIII, JOCTATHHO HAa MPOMDKKY (—o0; —1]
noOyaysaru rpadik ¢yHkuii y =2x + 3, Ha npomixky (—1; 2] — rpadik dyHkuii
y =x" i Ha mpoMixky (2; +o0) — rpadik GyHkii y = 4 (muB. puc. 24).

)
4
2 / i
- )
5 / 4
I 2.
1 P J
N 4 2
=3 -pf 1100 | 1213 X
1 1
=3 102 1-110 2
“HEPH R
Puc. 24 Puc. 25

OrnucanuM croco0oM MOKHA 3a1aTH 1 QYHKII0 y = |x|:

x, sKmo x > 0;
—x, ko x < 0.

I'padix dhyHKIIT y = |x| 300pakeHO HA PUCYHKY 25.
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A n A-BO2AR'GHHAI RADAR
LI} Vi J 1 H L} |U\D"0 LI 711 P‘IB %

Brnipasa 1. 3Haiitu obnacTh Bu3HaueHHs QyHKLii y =4 —2x +

3
D
1

1
V2x
e OGuyacTh BU3HaUCHHS (DYHKIIT yTBOPIOIOTH Ti 3HAYECHHS X, /IS SIKMX BUpa3

4 — 2x naOyBae HEBi €MHUX 3HA4€Hb, a BUpPa3 2x — MOJATHUX 3Ha4eHb. OTKe,

4-2x20;
MOTPiIOHO PO3B’SI3aTH CUCTEMY HEPIBHOCTEH {2 0 " MarumeMo:
x> 0.

2x>-4; |[x<L2;
x>0 x>0.
4
\m x
0 2
ObnacTro Bu3Ha4eHHS QYHKIIT € mpomikok (0; 2].
Binmosins. (0; 2]. @
Bupasa 2. [loGynyBatu rpadix dyskmii y =[x — 1|+ |x + 1.
® 3HaiizieMO 3HAuYCHHS X, IS SIKMX 3HAYCHHS BHpas3iB x — 1 Ta x + 1, sKi CTOATH Mix
3HAKOM MOJIYJIsl, JOPIBHIOIOTH HYJIFO:
x—1=0; x=1; x+1=0; x=—1.
3nageHHs ¥ =-1 Ta x=1 po30MBalOTh KOOPIMHATHY TPSAMY HA TPH HPOMIKKH
(muB. puc. 26).

-1 1 x
Puc. 26
BpaxoByroun 03Ha4YCHHs MOJYJIS YUCIIa, MATUMEMO:
Dsxmox<-1,Tox—1<0,x+1<0,Tomy [x—1|=—(x—1), x+1|=—(x+ 1) Ta
y=—(x-1)—-(x+1)=-2x;
2)skmo —1 <x<1,Tox—1<0,x+1>0, Tomy
Y= D)=
3)skmox > 1, Tox—1>0,x+1>0, Tomy
y=(x-1+(x+1)=2x
1106 onep:xatu rpadik 3amanoi QyHKMil, Oymyemo Ha TMpoMiXKYy (—oo; —1) Tpadik
¢ynkmii y = —2x, Ha mpoMiKKy [—1; 1) — rpadik ¢pyHknii y =2 i Ha TPOMDXKY [1; +00) —
rpadik ¢pynxunii y = 2x. lllykanuii rpadik 300paskeHo Ha pHCYHKY 27. @
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307. dynkiito 3agano hopmyoro flx) = 15 .
X
a) 3HaiiniTe 3HaueHHs QyHKIIT, koo x = 1; x =-3; x = 10.
0) YkaxiTe 0071acTh BU3HAUCHHS (QYHKIIII.
308. Ha pucynky 28 300pakeno rpadik Gpynkmii y = f{x).
a) 3uaiinite: f(—3); f0); A1); A2).

0) Ykaxith 00;1aCTh BU3HAYCHHS Ta 00J1aCTh 3HAUCHb (DYHKILII.

P
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78 § 2. Keaopamuuna ghynxuin

309. dynkmito y = f{x) 3a1aHO TAOIHIIEIO:
X -2 -1 0 1 2
Sx) —4 -1 0 -1 —4

a) 3uaiinite: f[—1); A2).
0) /ly1s1 sIKMX 3HaYeHb apryMeHTy 3HaueHHs QyHKLii 1opiBHIOE —17?

B) YKaXiTh 00J1aCTh BU3HAYEHHS Ta 00JIaCTh 3HAYECHB (PYHKIII].
310. Dynxkuis y = f(x) KO)XHOMY IiHICHOMY YHCIy X CTaBUTh y BiAMIOBIAHICTH TPO-
TUJISKHE HOMY YHCIIO.
a) 3uaiinite: f{1); A0); A-5).
0) Ykaxith 00acTh BU3HaUYCHHs QyHKIIiT Ta 3a/1aiite QyHKIi0 GopMmyIoro.
311. Ykaxith 001acTh BU3HAUCHHs (PyHKIIIi, 3a1aH0T HOpMYIIOF0:

a)y=2x"+1,1e0<x<1; 0)y=—x+5;
B)y= —— ry=2x.
x—1
| i 5 i
EB%HB—»?« :ﬂ:

312. ®ymukiito 3amano dopmyioro Ax) = 2x* — 2. uaiimite: f0); A-3); A4).
313. ®ymnxuio 3amaHo Gopmyitomo fix) = 5 — x°. 3uaiimite: f{—1); A1); A10).

314. 3naiinite 3HaYeHHS QYHKIIT y = X+>

, Skmo x =—1;x=5.

315. 3HaiigiTe 3HAUYEHHS apryMEHTY, JUIsl SIKMX 3HaueHHs QyHkuii y =-2x + 6 j10-
piBHIOE: 4; —8.
316. Jlns axux 3HAUCHb apryMEHTY 3Ha4eHHS QyHKII y = 3x — 2 nopiBHIoE: 7; —5?

317. Oyukuiro 3agano GopmMyioro fx) = 6x — 1. 3HAWAITE 3HAYCHHS X, IS SIKUX:

a) flx)=11; 0) flx) > —-19.
318. @ynkmiro 3amaHo Ghopmyroro f{x) = 3x + 2. 3HalAITh 3HAYESHHS X, TS SKHX:
a) filx)=17; 0) flx) <-4.

3Haiidims obracme eusHaueHHs QYHKYIL:

319. a)y= ——:  G)y=—2 . By=Jx-8 Dy=+2-x.

2x—8 x* =36

320. a)y=—2 . G)y=—>—: By=A-x; 1Dy=~2x48.

9—-3x x> —64"

MpaBo Ans 6e3onnaTHOrO Po3MilLleHHs NiApyYHUKa B Mepexi IHTepHeT mae
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Yu npoxodums epagix Qynxyii uepez 0any mouxy?

321. a)y=4x-5; A(3;06); 6) y=x"—3x; B(2; -2).

322. a)y=2x+8; M(4; 16); 6) y = 4x —x%; N(2;2).

THobyoyume epagix @yukyii:

323. a)y =-3x; 0)y=2x-3; B) y=0,5x + 2; r)y:—%x-i-l.
324. a) y=2x; 6)y=—x+3  B)y=2x+1; r)y=—%x—2.
3uaiidime abcyucu movox nepemuny epaikie hyrkyiu, He OyOyiouU camux epagixis:
325. a)y=4x—-1 t1a y=—x+9; 6)y=2-x 1a y=x_

326. a)y=5x+2 1a y=2x-7, 6)y=x"Ta y=>5x—4.

327. 3HaiiniTh KOOPAMHATH TOYKH NepeTuHy rpadika GyHkuii y =—3x + 9 3 Biccio
abcIuc; BiCCIO OpIMHAT.

328. 3HaiiniTh KOOPAWHATH TOYKH NepeTnHy rpadika ynkmii y = 2x + 16 3 Biccio

EB%H 5 \'i,/

abc1uc; BiCCIO OpAMHAT.

JN

3Haiidims obnacme usHaueHHs QYHKYIL:

1 x=2 4
329. a) y= + ; 6) y=— ———:
)Y 2x—-4 x+3 ) X' =5x+6
B) y = vV-2x+10 +~/5x+10; r) y=+1-4x—2-2x;
2 1
o y= ; e) y=~x+4+ ;
)Y x+3 )y Vx—1
€) y=~2x+ —i; xK) Y= X=2, [1-2x.
x—1 -4
2x+1 1
330. a) y =" 6) y=
)Y x*+8x-9 )y VS5x+1

1
B) ¥y =+9-3x—-+2x+5; r) y=~-x+2+ ;
) ¥ )y m

x+1
+2°

u)yzi— > ; e) y=+4x+2+

2x+4 X

MpaBo Ans 6e3onnaTHOrO Po3MilLleHHs NiApyYHUKa B Mepexi IHTepHeT mae
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331.

332.

333.
334.

33s.

336.

337.

338.

339.

340.

341.

Jlns SIKMX 3HAYEHb apryMEHTY 3HaueHHs (YHKIIT y = x* + 6x — 2 IOPIBHIOE:
a)5;0)—11;B) —15?

Jlnst SKUX 3HAYEHb APryMEHTY 3HAueHHs DyHKII y =X — 2x + 5 JOpiBHIOE:
a) §;0)4;B)—1?

UH HaJIeXUTh YUCIIO 5 061acTi 3HaueHb GyHKIT y = 3x° — 2x + 67

[psima y = kx + 2 mpoxoxuth depe3 Touky M(—1; —2). Un mpoxoauTh BOHA
gepe3 Touky N(2; 10)?

[psima y = 2x + b mpoxoanTs gepe3 Touky A(2; 3). Un mpoxoauTs BOHA Yepes
TouKy B(-2; -3)?

[MoOynyiite rpadikn QyHKIIH y = _5 Ta y =4 — 2x. 3HalIiTh KOOPIUHATH
X
TOYOK MEPETHUHY ITNX Tpadikis.
[ToOynyiite rpadiku GpyHKIIA y = 4 Ta y = x — 3. 3HalITh KOOPJIUHATH TO-
x

YOK MEPEeTHHY IUX TrpadikiB.

. . 2x+3, axkmo -3 < x < —1; .
[ToOynyiite rpadix ¢yHKIT y= VYKaxite 00-

X2, Ko —1 < x < 2.

JIacTh BU3HAUCHHS Ta 00J1aCTh 3Ha4eHb (PyHKIIII.

X%,  skmo —2<x<1;

[ToOymyiite Tpadik GyHKIII :{ YKaxiTe 007acTh

2x—1, sxmo 1< x<2.

BHU3HAYCHHS Ta 001aCTh 3HAUYCHD (PYHKIIIT.

Bony nesxwii wac HarpiBanm. 3anexHicTs i Temneparypu ¢ (y °C) Big gacy T
12t+16, sxmo 0<t<7;

(y xBmimHax) 3amaHo Tak: #(t)= <100, akmo 7 <t<10;  3HaHIITH:
—21t+120,saxmo 10 < 1 <16.

#5), 19), t(10), #15), mouaTKOBY Ta KiHIIEBY TeMmIlepaTypu Boau. IIpoTsarom

CKIJIBKOX XBUJIMH BOJa KuIiia?

Tino pyxanocs mpsAMOIiHIIHO. 3a1eKHICTh MPOHACHOTO HUM HUIAXY § (Y Me-

2,5¢t, saxmo 0<¢<2;
Tpax) Bim 4acy ¢ (y CEeKyHAax) 3amaHo Tak: s(f)= 45,  skmo 2<t<4;
3t—"7,axm0 4 <t < 6.

MpaBo Ans 6e3onnaTHOrO Po3MilLleHHs NiApyYHUKa B Mepexi IHTepHeT mae
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3uranaite: s(1); s(2); s(3,5); s(4); s(6). 3 KOO HIIBUAKICTIO PyXanocs TiJo
MPOTSITOM MEPIINX JBOX CEKYH[I; MK IPYTOIO 1 YETBEPTOIO CEKYHIaMU PyXy?

o Bl

342. 3HaiifiTe 001aCTh BU3HAYCHHS (YHKIIII:

x—1 X 1
= —3x+2; 6) y=——t——.
M ol ) x+2  |x-3

343. TloGynytite rpadik ¢yHKHii i yKaxiTe 0OMacTh ii BU3HAUEHHS Ta 00JacTh

3HAYEHb:
x—3 X =5x+4 x'+x

a) y=———; 0) y= + ;
X" —=3x x—1 x+1

B)y:\/x72—3x, mex>0; r)y:\/x_2+3x, me x <0.

Hobyoyume epagix gpyukyii:
2 .
X%, AKmo x = —1; i,ﬂxmox£—2a6ox22;
344. a)y = 1 0)y=14x
_;”IKHIOX<_1’ X, KO —2<x<2.

345. a) y=|x-3|-|x-2

; 0) y=|x-1+3x+1.
4x+12, sxmo x < -2;
346. Jlano ¢ynkuito fix) = < x°, axkmo —2<x<l;
1, sxmpo x >1.
a) [ToOynyiiTe rpadik GyHKIII].
0) Po3B’spxiTh piBHSHHSA flx) = 2.
347. a) [loGynytite rpadik pyHKmii y = |x - 4| + |x + 2| .
0) 3HalimiTh yci 3HAYCHHS @, JJIS SIKUX PIBHIHHSI |x - 4| +|x+ 2| =a Mae€ JaBa

KOpEeHi; He Mae KOopeHiB. UM iCHYIOTh 3HAYEHHS @, ISl SIKUX PIBHSHHS Mae

JIUIIIE OJIMH KOPiHB?

MpaBo Ans 6e3onnaTHOrO Po3MilLleHHs NiApyYHUKa B Mepexi IHTepHeT mae
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]
r=|pa|B'. AAAHOBTOPEHH
348. Po3B’spKITH PiBHSHHS:
2
a)x* — 9x + 18 = 0; 6 X =x=2_,,
x+1
B) —— 4+ 2x=0;  —— -3 -9
x+3 x+3 x-1
349. Binomo, mo a > b, 10 TOro * a Ta b — noxartHi yucna. JloBeaiTh, mo:
a)3a—1>3b-1; 6)a’+2>bp"+2;
B)i<i; ) —l>—l.
a b a b

350. 3a 300 r nykepok i 500 r nmeunBa 3armarwin 38 rpH. CKiIbKH KomTye | Kr
IYKEPOK 1 CKITBbKA | KT TIeunBa, KO 3 KT IyKePOK MOPOXKUi, HIXK 5 KT TIeUH-
Ba Ha 40 rpu?

351*.01uH 3 KopeHiB piBHAHHA X° + 2x” — 9x + a = 0 1opiBHIOE —2. 3HANITE per-

Ty KOPEHIB [[bOTO PiBHSHHSL

=
o

. ~
Al KAIAT-
1 n (|

Y

352. Ha mommi 3amucano gucna 1, 2, 3, 4, ..., 999, 1000. /IBoe rpaBiiB mo uep3i
BUTHPAIOTh MO OJHOMY 4HCIy. ['pa 3aKiHUYETHCS, KOJIHM Ha JIOIII 3auIiia-
FOTBCS JIBA YKCIia. SIKINO iX cyma JIUIMThCS Ha 3, TO Tmepemarae mepiiMi rpa-
BEIIb, SIKIIO Hi — JAPYTUi. XTO 3 TPABIliB MEPEMO’KEe 3a MPABMIEHOL TpU?

€M BnactusocTi chyHKLiN

1. Hyni ynxmii. [Ipomizkku 3HaKocTamocTi. Posrisiaemo dyHKio y = f(x),
rpadik K01 300paxkeHo Ha pucyHky 29. Skimio x = —1, x = 4 abo x = 6, TO 3HAYCHHS
(yHKIIT qopiBHIOE HYJ0. Taki 3HAYCHHS apryMEHTY X Ha3UBAKOTh HYISAMU (DYHKYIL.
3HavyeHHS] apryMeHTY, JJIsl AKUX 3HaYeHHs (yHKUil 10piBHIOE

O3nauennsn
HYJI10, HA3WBAKTh HYJIIMH QYyHKITII.
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9. Bracmueocmi ghyynxuyii 83

Puc. 29

Hynewm ¢ynkuii y =x — 2 € numie oxHe 3Ha4eHHS X, a came: X = 2, 60 3HaYeH-
Hs QYHKIIi JOPIBHIOE HYJFO JIUIIE TS X = 2.

1106 3HaiiTi Hyni GyHKIII, sIKy 3agaHo ¢opmyoro y = f{x), MoTpiOHO po3-
B’s13aTH piBHAHHA flx) = 0.

Oyukuisa y = flx), rpadik sKoi 300pakeHO Ha PHUCYHKY 29, Ha MPOMIKKaX
[-3;-1) i (4; 6) HaOyBae nuine Big €MHHX 3HA4YCHb, a Ha MpoMikkax (—1;4) i
(6; 7] — nuuie ponaTHUX 3Ha4YeHb. KOXKeH 13 1IMX MPOMIDKKIB HA3UBAIOTh NPOMIdIC-

Kom 3Hakocmanocmi QyHKIIT y = f(x).

I[Ipomikok, Ha AKoMy (yHKIisT HaOyBa€ 3HA4YeHb OJTHAKOBOIO
O3nauenns X .
3HaKa, HA3MBAIOTh NMPOMI’KKOM 3HAKOCTAJIOCTi (pyHKIi.

[[Mo6 3HAWTH TPOMIDKKK 3HAKOCTAJOCTI (QYHKIIi, SKYy 3amaHo (OpMYIOI0
y = f{x), moTpibHO po3B’si3atu HepiBHOCTI f{x) > 0 Ta flx) < 0.

3aysasicennsn. OyHKIiA y = f(x), Tpadix sfK0i 300pakeHO HA PUCYHKY 29, Ha
npomixky [0; 3) HabyBae numIe JOJATHUX 3HAUYEHB. TOMY M€ IPOMIXKOK € TIPOMi-
JKKOM 3HaKoctasocTi ¢yHkuii. [Ipore, yka3yroun mpoMiXXKH 3HAKOCTAJIOCTI QyHK-
1ii, MPUHHATO BKA3yBaTH TaKi MPOMIKKHA HaWO1mbIIOl qoBXuHH. [ manoi ¢pyHK-
uii — e npomikku [-3; —1), (-1; 4), (4; 6) 1 (6; 7].

2. 3pocranns, cnaganns ¢pyukuii. Posriasnemo rpadik ¢pyHkuii y = f{x) Ha
pucyHky 29. Ha mpomikky [—3; 2] rpadik «ime Bropy»: SKIo 301IbITyBaTH 3HA-
YEHHS X 13 bOTO MMPOMIXKKY, TO BIAMOBIIHI 3HaUeHHs (PYHKIIIT 3011bLITYBATUMY Th-
csi. Hampukmian, Bi3bMEMO 3HAUCHHsI apryMeHTy x;=-3 1 x,=-—1, Tomi x; > Xi.
Ockimpk f(x;) = f(—1) =0, a fix;) = —3) =-2, o f(x,) > f(x)). binpmomy 3Ha4YeH-
HIO apryMeHTY (X;) Bimnosimae Oimbimne 3HadeHHS QyHKUii (f{x,)). KaxyTs, mo Ha

MpaBo Ans 6e3onnaTHOrO Po3MilLleHHs NiApyYHUKa B Mepexi IHTepHeT mae
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npoMikKy [—3; 2] dyHKLisA y = f{x) 3pocmae (abo € 3pocmarouoro). Takoro X BOHA
€ i Ha IPOMIXKKY [5; 7].

Ha mpomixkky [2; 5] rpadik yHKIT y = f{x) «iie BHU3»: AKIIO 30UIIIYBATH
3HAYEHHs apryMEHTY, TO BiJIIOBIIHI 3HaYeHHs (QYHKIIT 3MeHIIyBaTuMyThesi. Ka-

KYTh, IO HA [IEOMY MPOMIXKKY QYHKIIISI y = flx) cnadae (abo € cnadnor).

DyHKIiI0 HA3UBAIOTh 3POCTAIOY0I0 HAa [EeAKOMY HPOMIKKY,
SIKINO /1 OyAb-IKUX ABOX 3HAUeHb APTYMEHTY 3 LbOro Ipo-
MiKKYy OLTbIIOMY 3HAYeHHI) apryMeHTy BiamoBimae Oinbime
3HaYeHHs QyHKIii.

O3nauenns . .
DyHKIiI0 HA3UBAIOTH CMIATHOI0 HA JeAIKOMY NMPOMIKKY, SIKIIO
a5 OyAb-sIKMX BOX 3HAYeHb APIyMEHTY 3 IbOr0 IMPOMIKKY
OLIbIIOMY 3HAYEHHIO apIYMEHTY BiAIIOBiga€ MeHIe 3HAYCHHS

dyHnkuii.

Sxmo ¢yHKIisS 3pocTae Ha BCi 001acTi BU3HAYEHHS, TO 1i HA3UBAIOTh 3P0C-
maio4ow QyHKyiclo; KO X (QYHKIlIA CHagae Ha BCi 00JacTi BUSHAYCHHS, TO ii
HA3UBAIOTh CNAOHOI (YHKYIE.

Hanpuknan, Ha pucyHky 30 300pakeHo rpadik GyHKII1, 00JacTiO BU3HAYCH-
Hs sikoi € mpomixkok [—1; 5]. L dyHKIist € 3pocTarodoro, 60 BoHa 3pocTae Ha BCil
obuacti Bu3HaueHHs. DyHkuis, rpadik sikoi 300paxkeHo Ha pucyHKY 31, € craz-

HOT0, 00 BOHA CITajiac Ha BCil 00JIACTi BU3HAYCHHS — MPOMIKKY [—1; 5].

Puc. 30

3pocTarounmu € GyHKIIT y =2x, y = Jx (ixHi Tpadiku 3aBXKIN «ITyTh yro-
py»), a cnagHuMu — GYHKIIT y = —2x, y = —x (IXHi rpadiku 3aBKIN «iIyTb YHU3»).
OyHKIiA ¥ = f(x), Tpadik sSK0i 300pakeHo HA PUCYHKY 29, € Hi 3pOCTaroyoro, Hi Cria-
nHor0. BoHa nmie 3poctae abo cnagae Ha OKPEeMHUX MPOMIKKaX.
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OyHKIiA y = ﬁ, ne k>0, cnmamae Ha KO)KHOMY i3 TPOMIKKIB (—o0; 0) i
X

(0; +o0), ane He € cagHoro. CripaBlii, BOHA HE CIIaJa€ Ha BCil 00J1aCcTi BU3HAYCHHS

(—o0; 0) U (0; +o0), OCKIIBKH TS X, > X1 (AUB. pucC. 32) MaeMo: y, > yy.

y

Puc. 32

XapakTep 3pOCTaHHS, CHalaHHS (YHKIIH, SKi MA BUBYIIN y 7 1 8 Kiacax,
HaBEJICHO B TAOJIHIII.

Dyukyis 3pocmanmsi, cnadanms
k>0 3pocrarya
k<0 Cmagaa
. k k>0 Crmagae Ha mpomikkax (—oo; 0) 1 (0; +00)
X k<0 3pocrae Ha ipoMikKkax (—oo; 0) i (0; +oo)
) Crayiae Ha ipoMixkKy (—oo; 0] 1 3pocTae Ha mpo-
y=x .
MiXKY [0; +00)
y=+x 3pocraroua

3aysasicennsn. YKa3zyroun NPOMIKKHA 3pOCTaHHS YU CHaJaHHA (PYHKILI, TpH-
JHSTO BKA3yBATH TaKi MPOMDKKH HaifGiTbmoi moskuum. Tak, wis GyHKuil y = x°
MIPOMIKKOM 3pOCTaHHS € MPOMIXKOK [0; +00), X09a 1 PyHKIIISA 3pocTae it Ha Oyabp-

SIKOMY TIPOMIXKKY [a; D], IO € T AMHOKHHOI0 TIPOMIXKKY [0; +00).
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L] | e @K
.p"il T‘ G, XT X\“‘i?—?»HaT" Binsie Y

Hpukaan 1. Jlosectn, mo $yHKLis y = x* 3pocTae Ha IPOMIKKY [0; +00).

e Hexait x| Ta x, — JBa JOBUIbHI 3HAUCHHS apryMEHTY i3 npomixky [0; +o0), 1o Toro
%, Xy > X|, 4 ¥ TA y, — BiAMOBiMHI IM 3Ha4eHHs QyHKIi, TO6TO ¥ = X , y, = x5 . [lokaxe-
MO, 110 ¥, > yy. JJIs IbOrO PO3IIISIHEMO Pi3HULIO:

2 2
N=yi= X=X =0 - x)(xtx).

OCKIIBKH X, > X1, TO X, — X1 > 0. 3HaYEHHS X| Ta X, HaJIEKATh MPOMDKKY [0; +00), ToMy
x1 20, x>0 (60 x, > x1), 3BiIKH X] + X, > 0.

Toni:

(2 =x)2+x1)> 05 ya—p1 = —x)(2 +x1)>0; y2 >y
BinpimoMy 3HaYeHHIO apryMeHTy 3 MPOMDKKY [0; +00) BiamoBimae Oinblie 3HaYEHHS

(yHkiii. Omke, GyHKIsS ¥ = x° Ha IPOMIXKKY [0; +00) 3pocTac. ®

Mpukaan 2. [losectu, mo GyHKIist y = kx + b, ne k < 0, € ciagiHO0.
o [JoxaxxeMo, 10 AaHa (YHKI[sI cHajgae Ha BCii 00siacTi BU3HAYCHHS — MPOMDKKY
(—o0; +o0). Hexaii x| Ta X, — [Ba JOBUIbHI 3HAYEHHS apryMEHTY, 10 TOTO K, X; > X|, & J| Ta
y, — BIANOBIMHI iM 3HaYeHHS QYHKIT, TOOTO V| = kx| + b, ¥, = kx, + b. 11100 nOpiBHATH V,
Ta 1, PO3TITHEMO PI3HHIIIO:
Yo =1 = (kxy + b) = (kxy + b) = k(x, — xy).
OCKIITBKH X5 > X1, TO X, — X1 > 0. Ypaxysasmmu, 1o £ < 0, MaTuMeMo:

k(o =x1)<0; »2=31<0; » <y
BinpioMy 3Ha4YeHHIO apryMeHTY BimoBigae MeHIe 3Ha4eHHS (yHkmii. OTxe, naHa
(dYHKIIIS € CIaHOIO. ®

| |
.r!..np..1[|90:5n3Hﬂ paiB @

Bupaga 1. 3uaiitu vy gyskmii y = x* — 8x + 12.

e P0o3B’siKeMO piBHSHHS X° — 8x + 12 =0:

D=(8P-4-1-12=16; x=2"%-2, x=8"4_¢
2 2

Otxe, QyHKIIS Ma€e 1Ba HyJi: x =2 Ta x = 0.

Bignosiags. 2; 6. @
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9. Bracmueocmi ghynxyii 87

Brnipasa 2. 3HaiiTi mpoMi>KKH 3HaKOCTaNIOCT PyHKIIT y = 2x — 5.

® Po3B’spKeMo HepiBHOCTI 2x — 5> 012x - 5<0:

2x=5>0; 2x>5; x>25; 2x—5<0; 2x<5; x<2,5.

OTxe, ¢yHKIis HaOyBa€ TUIIE JOJATHUX 3HAUYEHBb HA MPOMDKKY (2,5; +0), a
JIUIIE BiI’€MHUX 3HAYCHb — Ha TMPOMIKKY (—00; 2,5).

Bianogine. (—o; 2,5); (2,5; +©). @
Bnpaga 3. [lopiBHSATH 3HaYEeHHS BHPa3iB:

a) /12,64 i /12,52; 6) (-28,1)%1 (-25,6)~

e a) Oyukmisa f(x)= Jx e 3pocTtatodoro. Ockinbku 12,64 > 12,52, To
A12,64) > £(12,52), T06TO /12,64 > {/12,52.

® 0) Yncna —28,1 i —25,6 nanexars npoMixky (—oo; 0], Ha sikoMy (yHKIis
fx) = x* crmagae. Ockinpki —28,1 < -25,6, o fi—28,1) > (-25,6), T06TO
(-28,1)* > (=25,6)*. ®

. o L 5 .
Brnipasa 4. 3naiiT HaiiOlnbine i HaiiMeHIIe 3HaYeHHS QYHKIIT )y = = Ha MPOMIXK-
X

Ky [2; 10].
e [Ipomixok [2; 10] € migmuO)XUHOIO IPoMiKKY (0; +00), Ha sikoMy (yHKIIIs

5 . . . .

y == cnangae. ToMmy maHa QyHKIUS criafgae i Ha mpoMikky [2; 10] 1 Ha HBOMY [UIA
b

x =2 BoHa HaOyBae HAMOLIBIIOrO 3HAYEHHS, a st X = 10 — HaiiMeHmoro. OTxe,

HaiOuIpIne 3HayeHHS QyHKOii Ha npomixkky [2; 10] mopiBHIOE %: 2,5, a Hai-

MECHIIIE — i: 0,5.
10

Bigmosigs. 2,5; 0,5. @

N/~ 3
PAY 319/

353. Ha pucynky 33 300paxkeno rpadik ¢pyHKii 7 = f{T), ka XapaKTepusye 3MiHy
TEMIIepaTypH Tijla MPOTATOM 7 XBHIIMH.

a) Y siki MOMEHTH 4Yacy TemIiepaTypa Tija nopisHioBaia 0 °C? Ykaxite HyI
¢byskii £ = f{7).
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88 § 2. Keaopamuuna ghynxuin

0) [Ipotarom sgKMX MPOMDKKIB Hacy TemIlepaTrypa Tida Oyina I0JaTHOIO;
Bix emHor0? Ha sikux mpomikkax ¢(yHKIis ¢ =f{T) HaOyBae JIOAaTHUX 3Ha-
YeHb; BiJ’€MHHMX 3HAYEHL?

B) [Iporsirom sIKMX MPOMDKKIB 4yacy TemIieparypa Tiia 3pocTaia; crajaia?
Ha sikux mpomikkax GyHKIIist ¢ = f{t) 3pocTtae; cramae?

r) YKaxiTh HalOiblllc Ta HANMEHIIEC 3HAYCHHS TEMIICPATypH Tija;, HalOi-

JIBIIIC Ta HAMIMEHIIIEe 3HAYCHHS QPYHKIT £ = f{1)?

1, °C
118

16

\\

\4_

f
0
\|

Puc. 33

|
iB Hb—l|a\

354. Ha pucynky 34 300paxeno rpadik yHkmii y = f{x), ne —2,5 <x < 4. YKaxiTh:

a) Hymi QyHKIIIi;
0) MPOMiXKKH, Ha SKUX (QYHKINs HAOyBa€ MOJATHUX 3HAYCHB, BiJ €MHHX 3Ha-

5

YCHB;
B) POMIXKKH, Ha SIKMX (DYHKIIiSl 3pOCTaE; CIIa/iac;
r) HalOiIbIIe Ta HAMEHIIIe 3HAUYCHHS (PYHKIIII.
355. Ha pucynky 35 300paxeno rpadik dyskuii y = f(x), ne -3 <x < 5. Vkaxirth:
a) "y QyHkii;
0) TPOMIKKH, Ha SIKMX (YHKIST HaOyBa€ JI0JITaTHUX 3HAYCHb; BiI'€MHHX 3Ha-
YeHb;
B) IIPOMDXKKH, Ha SIKMX (YHKIIisl 3pOCTAE; CIaIaE.
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9. Bracmueocmi ¢hynxuii 89

y y
4 4
3 3
I’ \ | /
N\
2 \ ‘2
1 1]
N /
B2 0 TINL 2 0141 Ty J3 1513 0N 11213/ 41 Ix
/ -1 -1 l,
} 4
) )
Puc. 34 Puc. 35
3uaidimo nyni pynryii:
356. a)y=2x—-4; 0)y=3-2x; B)y=(x—1)(x+2);
r)y=x"—6x+8; my= x—l; e)y= Jﬁ_l :
x=3 X —x
357. a)y=6-2x; 6) y =%+ 2x 8; B)y= 2“21.
x—
3uaiioimo npomisicku sHakocmanocmi yHKyii:
358. a)y=x+2; 0)y=4x—-12; B)y=-3x-9.
359. a)y=x-4; 0) y=3x+6; B) y=-2x t+4.

Tlobyoyuime epagix @yuxyii. 3uatioime i nyai. Ykadgcimoe npomigncku, Ha sAKUX
Gynryis Habyeae 000amMHUX 3HaveHs, 6i0 emuux snavenv. Yu € oana hynxyis 3po-

Ccmaro4oio; cnaoHoo?

360. a) y =—2x; 0)y=3x-3; B) y=-0,5x+ 1.
361. a)y=3x; 0)y=0,5x—-1; B) y=—-2x-2.
Tlopisusiime 3nauenns eupasis.

362. ) 156> i 15.4% 6) J.048 i J14: ) 0—34 i 0—35.
363. 2) 0,36% i 0,34% 6) J19.5 i /19.08: ®) % i %
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< L \&/
iB%H \A/

JN

364. Haxpecuite rpadik QyHKIIT, 00JIACTIO BUSHAYEHHS SKOI € MIPOMIKOK [—2; 4],
11100 QyHKIis:
a) 3pocTana Ha mpoMikKy [—2; 0] i cmragana Ha mpoMixkKy [0; 4];
0) cmamana Ha mpoMiKKy [—2; 1], 3pocrana Ha mpoMikky [1; 4] 1 mama nBa
Hyni: x=0Tax=3;
B) OyJia 3pOCTal0voI0 1 MaJia OJIMH HYJIb — YHCIIO 2.

365. Haxpecnith rpadik ¢yHkuii, 00acTio BU3HAYEHHS SIKOi € NpoMikok [—1; 6],
1 00 yHKIis:
a) cmmagana Ha IpoMiKKy [—1; 4], 3pocTana Ha mpoMiXKy [4; 6] i Manma oxuH
HyJb: X = 1;
0) OyJia criaHORO 1 Majia OJIUH HYJIb — YHUCIIO 3;
B) OyJa 3pOCTarovoro i He Majia HyJIiB.

3naiioimo Hyni Gyukyii:

1 1 1
366. a) y=2x"—2x—I; 6) y= — -— B) y=——+ .
)y )y x+3 x-1 )y X =5x+6 x-3
2
367, a)y= P+ 4y 1; 5)Y=M; B) y= 22 _ X
xT=x=-2 x -1 x-1

368. 3HaiiniTe MIPOMIXKKH, Ha IKUX (YHKIsI HAOyBa€ BiJI'€MHHUX 3HAUCHb:
a)y:L; 0)y=02x+4)(x—-1).
x+3
369. 3HalimiTh IPOMIXKKH, HA SKUX (YHKIS HAOyBa€ MOJATHUX 3HAYCHB!
4
a) y=-—32; 0)y=(x-3)(x-2).
x=2
370. 3naiinite yci 3HaUeHHs a, Juis KUX QyHKuis y = (4a — 3)x + 2 € cnagHoro.
371. 3uaiipite yci 3HadeHHst b, mis skux ¢GyHKuis y=(2b+5)x —3 e 3pocra-
I0Y0I0.

_ . ) 4—
372. 3HaiiniTh yci 3Ha4EHHS M, Ul SIKUX QYHKLIS y = 3pocTae Ha Ipo-

MiKKy (0; +o0).
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9. Bracmueocmi ghynxyii 91

373. 3HaiiniTh yci 3HaYCHHSA @, Ui AKUX QyHKLiS y = criazia€ Ha IpOMiXK-

Ky (=00; 0).
Hobyoyume epagix @yuryii. Kopucmyrouuce epagixom, yrasxcims: 1) npomiscku,
Ha AKUX yHKYisA Habyeae 000AMHUX 3HAYEHb, 8I0 EMHUX 3HAYEHb, 2) NPOMINCKU,
Ha SKUX (PYHKYIs 3pocmae; cnaoae.

X+ 2,aKm0 x < —1;
2x+1, sxmpo —-2<x<1; )
374. a) y = 0) y=14x", sxmo —1<x<1;
—3x+6, axmo 1<x < 3;
2 — x, Ko x > 1.

—x—2,9km0 x < —1;
375. a) —2x+2, gxmo —1<x<3; %) 1 { !
.a) y= =<-1, sgxmo —-l<x<l1;

Y 2x—10, sxmo 3<x<5; Y

x—2, gxopo x > 1.

3uatioime naiimenwe i Handinbue 3Ha4yenHs QYHKYIT Ha 6KAZAHOMY NPOMINICKY:

376. a) y=—-8x+15; [-4; 11]; 0) y= %; [-10; =3];
B) y =x% [0,2;0,9; ) y=+x; [9;27].
377. a)y =5 —11; [-8; 12]; 6) v = —%; [15: 20]:
B) y =x% [-7,-0,5]; 1) y=+/x; [0,04;2.25].
iB%H
378. 3naiimite Hymi QyHKIII:
a) y=|x-3-2]-1; 6) y=x|x|-4x-5.

379. Cxineku HyniB Mae ¢ynkuis y=x° — (2a + 1)x + 2a 3a1eXHO Bix 3HAUCHb
napamerpa a?

380. JloseniTh, mo (yHKIis y = x* cragae Ha IPOMiKKY (—oo; 0].
381. Jlosenith, mo GyHKIiA ) = k, ne k<0, 3poctae Ha mpoMmikkax (—oo; 0) i
X

(0; +o0).
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92 § 2. Keaopamuuna ghynxuin

382. a) Oynkuis y = f{x) € 3pocrarouoto, a GyHKIIsS y = g(x) — cmagroro. Jlose-
T, 1110 PIBHSHHSA f{X) = g(xx) Ma€e He OLIbIIE OJTHOTO KOPEHSI.

0) Po3B’sukiTh (YCHO) PiBHSHHS Jx =10-9x.

L r S NORTO
VI I TTNMVDIV

(1)
L

383. 3naiiniTe 3HaueHHS BUpa3y 3xo— 3V, KO (Xo; Vo) — PO3B’ 30K CHUCTEMHU
. 2x—-5y =10;

PIBHSIHB
-x+4y=16.

384. JloBemiTh TOTOXKHICTB:

( mn_\ (
)

A\ n

2 2
6)( Lo, 1 J:[x2+16y2+1j:l.
x—4y x+4y x" —16y b

385. 3HaiimiTe 3HAUYCHHS BHpa3y:

2) 2+48 -24/32; 6) (V17 -3)(V17 ++3):
L s R R

386. Bincranb mik myHktamu 4 i B no moce gopiBHIOE 135 KM, a 3ali3HUIICI0 —

n)

I+—) =m;
m/

120 kM. ABTOMOOLITH BHiXaB 3 MyHKTY 4 Ha 10 XB pamimie, HiX MO131, 1 IpH-
OyB y myHKT B Ha 8 XB mi3Hile. 3HalAiTh NIBUAKICT aBTOMOOLIS, SKIIO BO-
Ha Ha 10 KM/To1 MEHIIIA BiJ IIBUAKOCTI MOI3a.

=

(0)
-
=

IDKVIAT
nlnl Kymi

387. VY BepmmHax MpaBWIBHOTO CEMHUKYTHHKA CTOSATH 1Mo (immii Oioro abo wgop-
HOTO KOJbOpy. JloBeniTh, o cepex HUX € TpH (IIIKKA OJHOTO KOJIBOPY, SIKi
po3MilIeHi y BepmrHax piBHOOSAPEHOTO TPUKYTHHUKA.
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10. Ilepemeopenns zpagpikie ghynxuyin 93

'? NeperesopeHHn rpadcpikie hyHKLiN

1. I'padik ¢ynxuii y = f(x) + n, ne n # 0. Ha pucynky 36 300paxeno rpadix
dyHKwii y = x* — mapaGony. 3’scyemo, sk, Maroun ueii rpadik, modyayBaTH rpa-
dixm dymKmii y = x* + 2 1ay =x" - 3.

Jlnst Gyb-KOrO 3HAYEHHS X 3HAdYeHHs ByHKIii y =x" + 2 Ha 2 Gimbiie, HiK
BiAMOBiMHe 3HauenHs QyHkmii y=x’. ToMy KoXHAa Touka rpadika QyHKIIT
y=x"+ 2 posTamoBaHa Ha 2 OJMHHII BHINE, Hik Touka rpadika GpyHKIi y = x" 3
Tieto camoro aberucoro. Omxke, rpadik GyHKIi y = x* + 2 MOXKHa OJepKaTH 3a J10-
TOMOTOI0 TIApAIENbHOr0 mepeHecenHs rpadika dyHKiii y = x* y3m0BK oci y Ha
2 oguHUMI Bropy (puc. 37).

| I I | |
y yﬂy:ler:Z - Yy
I | -
Hry —x21t~ \ 9 Hry=x 4t
\ N an
\ | \ || \ |
\ A\ il \ I
\ I \ It \ Jiy
\ \ IAl
4 4 s
\ [ / \ \[ ||
| \[\ [
| g )
2111/ N[> y=xL \
AN N/ \INEA
—3- 21 1 0H-1+243-x  -—3{2}-10H-142+3x -3 —2\——0—1—!2——5—-\‘
N 4 — 2 :
713 _13 _3 .\yl |x\ \3:
Puc. 36 Puc. 37 Puc. 38

3nauennst GyHKIT y = x° — 3 Ha 3 MEHIIe HiK BiAMOBiIHE 3HAYCHHS (yHKI
y=x". Tomy rpadix dyHkiii y=x’—3 MoXKHA OIEpKaTH 3a IONOMOIOK0 Mapa-
JNETBHOTO HepeHeceHHs rpadika (yHKIii y = x* y310BK oci y HAa 3 OAMHHIN BHU3
(puc. 38).
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94 § 2. Keaopamuuna gpynkuin

Sxmo ¢yHKIio y =X 3ammucaTH y BUrIAM ¥ = f{x), To QyHKIi y = x* + 2 Ta
y=x"—3 6yayts dyHxuiamu Bugy y=flx)+n, e n#0, a came: y=fx) +2 Ta
y=flx)-3.

V3arani, epaghix ¢ynxyii' y = fix) + n, oe n # 0, mosrcna odepxcamu 3a oono-
MO0 napanenvHo2o nepeHecenHs epagixa @ynxyii y =f(x) y3006xc oci y Ha n
00uHUYb yeopy, skuwo n > 0, abo na —n 0duHuys yHu3, akuo n < 0.

2. I'padix ynkuii y = fix + m), ne m # 0. Hexait maemo tpadix ¢yHKIii
y =x7, a noTpibHO MobyayBatH rpadiku byHkmii y = (x — 3)* Ta y = (x + 2)%.

2
CKJ'Ia}_'[eMO Ta6J'IPIHIO 3HAa4YCHb (1)yHKH11 Yy =X 14 JCIKHUX 3HAYCHb apryMCHTY:

X -3 -2 -1 0 1 2 3
y= x 9 4 1 0 1 4 9

CK/Ia1eMO TaKOX TabJIHINO 3HaueHb (PYHKIT y = (x — 3)%, y3sBIIN 3HAYCHHS
apryMeHTy Ha 3 OLIbIIi:

x 0 1 2 3 4 5 6
y=(x-37%| 9 4 1 0 1 4 9

3 TabmuIe BUAHO: SKIIO s QYHKIIT y = x° Bi3bMEMO JesKe 3HAUCHHS apry-
MeHTY, a ;i QyHKIi y = (x — 3)* — Ha 3 Gisble 3HAYECHHS apIyMEHTY, TO Oep-
JKUMO Te came 3HadeHHsA (yHkmid. Tomy skmo abcrucy neskoi Touku rpadika
dyHKI{T y = x? 36IMBIKUTH Ha 3, 2 OPAMHATY 3QTHIINTH Ty CaMy, TO OJEPKHUMO TO-
uky rpadixa Gpynkuii y = (x — 3)%. Omxe, rpadix Gynkuii y = (x — 3)* MoxkHa onep-
®aTH 13 Tpadika yHKIii y=2x" 3a JIONOMOrOI0 MAPANEIbHOr0 MEPEHECCHHS
B3/IOBXK OCi X Ha 3 oWHUIII TIpaBopyd (puc. 39).

I'padix dynkrii y = (x + 2)° MoXHa oxepKaty i3 rpadixa pyHKuii y=x" 3a 1010-
MOTOIO TTAPAJIENIFHOTO TIEPEHECEHHS B3IOBJK OCi X Ha 2 ofuHUII JiBopyd (puc. 40).

SAxmo dyHKiio y = x” 3amucati y BUrs ¥ = f{x), To dyHKuii y = (x — 3)* Ta
y = (x +2)* 6yayTs QynkuismMu Bumy y = flx +m), ne m # 0, a came: y = fix— 3) Ta
y=Ax+2).

MpaBo Ans 6e3onnaTHOrO Po3MilLleHHs NiApyYHUKa B Mepexi IHTepHeT mae
MiHicTepcTBO OCBITM | Haykn Ykpainu http://mon.gov.ua/ Ta IHCTUTYT MoaepHi3auii 3micTy ocBiTu https://imzo.gov.ua



10. Ilepemeopenns zpagpikie ghynxuyin 95

y9 Y
9
| 1
\ 1 | \ \ | 1
\ \ 1 | \ \ 1
\ | VR | I \ \ 1
\ h I / \ \ ll'
1
4
\ \/ / \ \ ﬁ ]
: X y=(x+2) > y=xT
1 2 1
Ty =X N y=(x-3) X
" 4 N\ 4 1 N J |\ y
0H-1 3 X 2 H0HA x
| i i f = f : f
Puc. 39 Puc. 40

VYazarani, epagix (ynuxyii y =flx +m), de m # 0, moscna odepocamu 3a 0o-
NOMO20I0 NAPANeTbHO20 NepeHecenHs epagika GyHKYii y = fx) y300601c oci x Ha m
00uHUYb Nisopyy, akuo m > 0, abo Ha —m oouHuyb npasopyy, akuo m < 0.

3. I'padix pynxuii y = f(x + m) + n, ne m # 0, n # 0. Posrnsinemo QyHKIiito
y=(x—2)* - 1. Ii rpadix mMoxHa ozmepxaru, sxuio rpadix QyHkiii y = x* napaie-
JBHO TIEPEHECTH B3IOBXK OCl X Ha 2 OAMHHUII TPaBOpydY, a MOTIM Y3I0BX OCi y Ha
1 opuHUIIO BHU3 (puc. 41).

Yy Yy
y=x
1
3
0] \l x
1 y= -
2
TR
Puc. 41 Puc. 42

4. Tpadix dynkuii y = —f(x). Hexaii Maemo rpadix ¢ynxuii y=x% a mo-
TpiGHO moGymyBatH Tpadik pymKuii y=—x’. CkiageMo TaGIMIIO 3HAYEHb IHX
(YHKIIHN 1715 IeSIKMX 3HAYEHb apryMEHTY:
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X -3 2| -1]0 1 2 3
y= X 9 4 1 0 1 4 9
y=-x -9 4 | -1 | 0| -1 | -4 | -9

3HaueHHs (GYHKIII y =—x’ NPOTHIEKHI BiAMOBIIHMM 3HAYCHHAM (YHKI
y =x". ToMy KOKHa Touka rpadika PpyHKIIl y = —x CHMETpHUHA BiANOBiIHil TOU-
ui rpadika Gyukiii y = x* BinHocHo oci x. Hanpukiaz, Touka (2; —4) rpadika pyH-
kil y = —x> cumerpuuna Touni (2; 4) rpadixa ¢pymkuii y =x* BiIHOCHO BKa3aHO
oci. Omxe, rpadix pyHkii y = —x* MoXkHa ofepxaty i3 rpadika pynkuii y = x* 3a
JTIOTIOMOT'0F0 CUMETPIi BITHOCHO oci x (puc. 42).

Sxmo (yHKIio y = x* 3anmucatn y BUIIAL y = A(x), To QyHKIs y = —x” Gyze
(dyHKIieo Buay y = —f(x).

VY3arani, epaghix pyuxyii y = —f(x) moosrcna odepyxcamu i3 epagixa ¢ynxyii
v =f{x) 3a 0onomoeor cumempii 6i0HOCHO OCI X.

5. Ipadix pynkmii y = a f(x), ne a > 0. Hexait Maemo rpadix dyHkiii y = x°,
a moTpiGHO MobyMyBatH rpadiku GyHKiil y =2x* Ta y = %x2. Cxilagemo Tabiu-

1F0 3Ha4YEeHb INX (QYHKIIH A5 JESIKUX 3HAYeHb apryMEHTY:

x -2 -1 0 1 2
y=x 1 1 4
y=2x" 2 2
y=%x2 2 % 0 % 2

Jlnst Gy/ib-SKOTO 3HAYCHHS X 3HAYCHHs (yHKI{i y = 2x” yaBiui Oinbure, Hix
Bi/IMOBiTHE 3HAUeHHs QYHKIi y = x°, a 3HAYeHHs QYHKIIT ¥ = Exz yIBiUi MeHIIe,

HDK BIJTIOBITHE 3HAYCHHS (PYHKINT y = X (3 TabnuI e JIrko MOOAYUTH ISl BU-
OpaHNX 3HAYECHb X.)
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| LT T N T TTT /
y=2x]1] \ y=x [
\ 2 | \ = |
\ N | \ N |
\ - | \ WA\ . |
\ i | \ ' /
" ¢
\\ - 11/ \ N\ [ 1/
\ N / \ N /
(W \ * /
(AT 1/ M \ I\ B /
\ [ y=x_| N /
\ ot/ N\, [
\[ .1/ \&r y=5%_
/4 \
31> f-110 L1213 [4l31Dp1-1lol [ 11213 x
Puc. 43 Puc. 44

Tomy rpabix dyrkii y = 2x* MoxkHa ofepyat i3 rpadika GyHKIii y = x°, po3-
TSATHYBIIM OCTaHHIHN Bif oci X y/Bivi, a rpadik GyHKMii y = %xz MOKHA OJIEpKaTH i3

rpadika yHKIi y = X*, CTUCHYBIIN OCTaHHil 110 Oci X yBiui (uB. puc. 43, 44).
Sxmo ¢ynkuio y=x" 3amucatd y BUrasai y = flx), To dyHkuii y = 2x” Ta

y=%x2 OyayTh QyHKIisIMU BUIY Y = af(x), ne a >0, a came: y = 2f(x) Ta yzéf(x).

VY3arani, epagix pyuxyii' y = afix), oe a >0, moscna odepaicamu i3 epaghixa

@yuryii' y = f(x), posmsaecnysuiu ocmannii 6i0 oci X 6 a pasig, sikuwo a > 1, i cmuc-

N . 1 .
HY8WU 1020 00 0Ci X 8 — pa3zie, akujo 0 <a < 1.
a

.m% 'il'n (- XT x\a'-icia—sﬁar'v-. oi |i:+.i.ii.

6. I'padix ¢pyukuii y = [f(x)|. 32 03HAUCHHAM MOJIYJIS YHCIIA MAEMO:

S (), sxmo f(x)=0;
—f(x), sxmo f(x)<0.

y=|f(x)|={
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98 § 2. Keaopamuuna ghynxuin

Omxe, sixio f{x) >0, o dynkuii y = |f{x)| ta y = fx) mators Ti cami BianosiHi 3Ha-
yenHs, Ko fx) <0, To BiANOBiAHI 3HaueHHs QYHKLIN € npoTHieKHUMH yucaamu. Tomy
rpadik ¢pynkuii y = [f{x)| moxHa omepxaru Tak: 6ynyemo rpadik dynxuii y = f{x) i Ty #oro

YaCTHHY, sIKa PO3TAIIOBAaHa HI)KYE BiJl OCI X, CHMETPUYHO BiZJ0Opa)kaeMo BiIHOCHO IIi€l oci.

Y y

x 73\:2/ 0 1\3/3 x
-1

Puc. 45 Puc. 46

2
\\ J/

Ha pucynky 45 306paxeno rpadix dysknii y = |(x —2)* — 1|. Iopisusiite ioro i3
rpadbikom dymxuii y = (x — 2)* — 1 (puc. 41).

7. I'padik pynxuii y = f{|x]
1) 3 ToToXKHOCTI |—X| = |x| BUILIMBaE, 10 11 OyAb-SIKOT0 3HAYCHHs X i3 obuacTi 11 BU-

). 3a3HaYMMO JIBI BIACTHBOCTI AaHOT PyHKIIIT.

3HAUCHHS] BUKOHYEThCS piBHICTH f{|—x|) = f{|x]). Lle 03nauae, mo rpadik ¢pyHkuii cumerpuy-
HHH{ BITHOCHO OCi .

2) Axuo x > 0, To y = f{|x]) =Ax). Tomy mis x > 0 rpadix dynkuii y = f{|x|) 30iraerbcs
i3 rpadikom QyHKIT y = f(x).

Taxum umHOM, rpadik ¢yHKmii y =f{|x|) MoxkHa MoOyxyBaTH Tak: OyIyeMO YaCTHHY
rpadika ¢yHkuii y = f{xx) it x > 0; BUKOHABLIN CUMETPit0 M0OYI0BaHOT YACTUHU BiJJHOCHO
oci y, OfiepKy€eMOo Ipyry 4acTuHy rpadika s x < 0.

Ha pucynky 46 3o6paxeno rpadix (ymkmii y = (jx| —2)* — 1. Iopisusiite ioro i3
rpadbikom dymxuii y = (x — 2)* — 1 (puc. 41).

nI‘I'IH"I\'D")LII:lDrha!D @
Ll | L 4] J N HI?V.D"OJI‘I 7101 Plu W

Brnpaga 1. [To6ynyBatu rpadik pyskmii y=+x+2+1.

e bynyemo rpadik ¢pyHKmii y = Jx. [TapanensHO MEPEHOCHMO HOTO B3IOBXK

MpaBo Ans 6e3onnaTHOrO Po3MilLleHHs NiApyYHUKa B Mepexi IHTepHeT mae
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10. Ilepemeopenns zpagpikie ghynxuyin 99
oci x Ha 2 OJIMHUIII JIIBOPYY, @ MOTIM Y3JI0BX oci y Ha 1 oxuHuI0 Bropy. Onepxy-
eMo rykanui rpagix (puc. 47). e

Y T T T
y=\x+2+1 —
Q —
2/ — [ = T e
~ g S — Ty =\ 1
/ =T |
l— L~
7 y
412 7] ! 4 91 %
| | | | [
I I I I I
Puc. 47

Bnpaga 2. [To6yxyBatu rpadix Gpynkuii y =2 — x°.

o [TocnioBHO Oymyemo rpadikn Taknx QyHKITIH:

y=x% 2)y=-x% 3)y=—x*+2,106T0 y =2 — X°.
I'padhix GyHKIi y = 2 — x* 306pakeHO HA PHCYHKY 48. ®
Y
y=x
2
y
1 y =l
-1l \1 X
A N W 1 =1l -1
N B
J \ VAVZAN
/ -1 \\0 1 X
| \\y = R 2 x| -1
Puc. 48 Puc. 49
Brnipaga 3. [ToOynyBartu rpadik ¢pyHkuii y = ||x| - 1|.
e [locrnioBHO OyayeMo rpadiku TakuxX QYHKITIH:
1) y=|x|; 2)y=|x|—1; 3)y=||x|—l|.

I'padix pynkuii y = ||x| - 1| 300pa)KeHO Ha PUCYHKY 49. ®
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N/~ 3~
PAY g 19/

388. sk, Maroun rpadix $pyHKuii y = x°, mo6yxyBaTH rpadik QyHKIi:
a)y=x"+4 Oy=x'-4  By=(x+2% Dy=@-2)>;

Wy=(=37+5 @ y=(r+3) =50 y=4 ) y=px?
389. SIxi KOOpAMHATH Ma€ BEPIIMHA MTapaOOIH:

Ay=x+1;  Oy=@-4% By=+2-Lny=57
390. sk, marouu rpadik GyHkuii y = Jx , MoOyyBatyu rpadik QyHKIi:

a) y=Vx-1; 6 y="x+l; B) y=—x; r) y=4Jx?

391. Sk, maroun rpadik pyHKIii y = 2, moOymyBaTu Tpadix QyHKII:
X

D y=2-3% @) y=— B y=— D) y=—24+3?
X x—4 x+1 x—4

392. Ha pucynky 50 a) 300paxeno rpadiku dyHkuiii y=fx), y=£fx)+a Ta
y=fx) + b, a Ha pucynky 50 6) — rpadiku pynkuiit y =f{x), y =fx +a) ta
y=fx+Db).3naiigite aib.

y
l y
¥ =fx)
/ ‘ 0\
¢
ﬂ/
T 2 3%
2
Puc. 50 a) Puc. 50 6)
I
EB%H'I:—»IG\

393. Ha pucynky 51 300paxeno rpadik ¢pyHkuii y = f{x). [loOymyiire rpadik dyHkmii:
a)y=fx)+2;  0)y=fi)-3; B)y=fix+t2); Dy=fx-1).
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Y
2

Ny

—_—
—_

43121110 [ 2 1 3x | 312110 || 2 | 3.Xx
-1 -1
I |
2 2
Puc. 51 Puc. 52

394. Ha pucynky 52 300paxeno rpadik ¢pyHkuii y = f(x). [1oOyryiite rpadik dyHKii:
a)y=f)+3;  0)y=f)-1 By=fx-2); ny=fixt+l).

Tlobyoyume epaix ¢ynxyii:

395, a)y=x>+1; 6)y=x"-5; B) y=(x+3) Dy=@x-1)y

396. a)y=x"-2; 6)y=x"+3; B)y=(x—2)% ry=@x+1)>~.

397. Ilobynyiite rpadix pyskmii y = Jx-2. Kopwucryrouncs rpadikom, 3HAHIITH:
a) o0iacTh 3HaUeHb (YHKIIIT;
0) yci 3Ha4eHHS X, A SIKUX (YHKIIS HaOyBa€ JOAaTHUX 3HAUCHb.

398. TMoOynytite Tpadix GyHKIT y = Jx+1. Kopucryrouncs rpadikom, 3HAHIITH
00macTh 3Ha4YEHb (PYHKITII.

399. TloOymyiite B opHili cucrtemi KoopauHaT rpadiku (yHKIiH y:—x/;,

y=—/x+4 Ta y:—\/;—l.

400. TloGymyiite B oxmiii cucremi koopmunat rpadiku QyHKIiH y=—x7,
y=-=x'+3tay=—x’—1.

401. 3agaiite dopmyoro GyHKII0, Tpadik sIKOI MOYKHA OJEPIKATH, SKIIO Tpadik
dyHKii y = x*:
a) rapaJielbHO TIEPEHECTH B3JIOBXK OCi Y Ha 3 OJIMHMII BHU3;
0) mapayenabHO IIEPSHECTH B3IOBXK OCi X Ha 2 OJTMHHUIII IPAaBOPYY;
B) CTUCHYTH JI0 OCi X ¥ 4 pa3u.

402. 3amaiite Gpopmynnoro QyHKIIO, Tpadik sIKOi MOXKHA OAEpKaTH, SKIIO Tpadix
¢byHKIIi y = Jx
a) TapaJielbHO TIePEHECTH B3OBXK OCl ) Ha 2 OJMHUII BTOpY;

0) mapajenabHO MEPEeHECTH B3/IOBXK OCi X Ha 4 OAMHMUILI JIIBOPYY;
B) PO3TATHYTH BiJ OCi X y 3 pa3u.

MpaBo Ans 6e3onnaTHOrO Po3MilLleHHs NiApyYHUKa B Mepexi IHTepHeT mae
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e

i ====

403. Ha pucynky 53 300paskeHo rpadik ¢pyHkiii y = f{x). [IoOyyiite rpadix GpyHKIIi:

1
a) y = 3f(x); 0) y= Ef (x);  B)y=-Ax); )y =-2fx).
ty 1y
|2 |2
|1 |1
,/
I3 L1 0L L2 13x 1319 [ 1108 | 1 N2l 3%
-1 -1
| I
=) =)
Puc. 53 Puc. 54

404. Ha pucynky 54 300paskeHo rpadik ¢pyskuii y = f{x). [IoOyayiite rpadix ¢pyHKIii:

a) y = 2f(x);

Hobyoyume epaghix (hynryii:
405. a)y=(x—1)*+2;

B) y:i+2;
x

m y=~x-2;

a)y=4—x2;
B)y=—(x+3) +4;

406.

407. a)y=(x+2)*-3;

B) y=+x—1+2;
n)y=—(x-3);

a) y=2x:
a) y=%«/§;

408.

409.

6) y= §f<x>; B) y = —fx);

r)y=—flx)—1.

0)y=(x+3)-3;

4

r) y=—-;
)y=T75

e) y=+x+4-1.
8)y=—(x-2)%

r y=—vx—-4+2.

0) y=l—2;
X
I y=—Jx+1;
e)y=—(x—1)+5.
0) yz—l\/;.
2
6) y=—2Vx.
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10. Ilepemeopennsa zpagpixie ynkuii 103

410. ToGynyiite rpadix dyukmii y = (x + 3)* — 1. Kopucryrouncs rpadikom, 3Haii-
ITh:
a) o0JacTh 3HaUeHb (DYHKIIIT;
0) IpOMIXKKH, Ha TKUX (DYHKISI HAOyBa€ Bi’ €eMHUX 3HAUCHB;
B) POMIXKOK, Ha IKOMY (DyHKIIisI CTIajiac.
411. Tobynyitre rpadix dynkiii y = (x — 2)* — 4. Kopucryiounch rpadikoM, 3HaiIiTs:
a) o0yracTh 3HaYCHD (DYHKIIIT;
0) MpOMIXKH, Ha IKUX (YHKIsI HAOyBa€e NOAATHUX 3HAYCHD;
B) IMPOMDKOK, Ha STKOMY (YHKIIiSI 3pOCTAE.

412. TloOynyiite B oxmHiii cuctemi koopauHat rpadiku QyHKmid y =+/x+1 T1a
y=—x"+2,5. CKinbKH KOpeHiB Ma€e piBHSHHSI /x +1 = —x* +2,5?

Pos3e sioicimo epaghiuno pisnsmms:

413, a) (x—2)° =Jx-2; ) -2 —y_2
x+1
414. a) —2:(x+1)2; 0) Vx+3 =4-2x.
x
IBeH
G R
415. TloOynyiite rpadik GpyHkmii, 3amaBiy ii GpopMysow BUIY )y = f +n
xX+m
a)y:x+1; 6)y=3x_1.
x=2 x+1
416. IloOymytiTe rpadik GyHKIIIi:
a) y=|x’—4; 8) y=|x+’-1;
B) y=‘x/§—l‘; ) y=|x-2;
m y=3-|x-3; ¢) y=[3-|x-3].

417. Po3B’soKiTh TpadiqHO piBHAHHS:

a) 204 _ [ 6) [x—2)-2=x—4.

X

418. 3HaiiniTh yci 3HAYCHHS @, AJIs1 IKUX PIBHSHHS |1 - x2| = a Mae JIMIIe TPH KOPEHi.

MpaBo Ans 6e3onnaTHOrO Po3MilLleHHs NiApyYHUKa B Mepexi IHTepHeT mae
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104 § 2. Keaopamuuna ghynxuin

419. CkinbKHM KOPEHIB Ma€ PiBHSIHHS 1—|1 —|x|| =a 3aJeXHO BiJl 3HAUCHb Mapame-

Tpa a?

in|
S

420. PoskimamiTe Ha MHOKHUKU:

a) 2a — 6 + ab — 3b; 6) X+ xy — 2x — 2y.
421. CmopocTiTh BUpa3:
a) (b—4)" (3b-12); 8) (x7—y7):(x+y).

422. Hexaii x| Ta X, — KOpeHi piBHsaHHs 2x° — 7x + 2 = 0. He po3s’s3yroun pis-
HSHHS, 3HAMIITH 3HAYCHHS BUPa3y (X| + X2) — X Xs.

423*.He po3B’s13yi0ul PiBHAHHA x° + 4x — 7 = 0, CKIIAiTh 3BeCHE KBAIPATHE PiB-
HSIHHS, KOPEHi SKOT0 Ha OJWHUITIO MEHIII BiJf KOPCHIB JAHOTO PiBHSIHHS.

424. ]IBi BaHTaXIBKH OJHOYACHO BHUIiXaju 3 (GaOpuku 10 6a3u, po3TaIloBaHOI Ha
BincTaHi 96 kM Bix pabpuku. [lepma BanTaxiBKa npubyna g0 6a3u Ha 10 xB
paHinre, HiX Apyra. 3HaliTh MBUAKICTh EPIIOT BAaHTAXXIBKH, SKIO BOHA Ha
8 km/ToJ OlTBINa BiJ IIBUAKOCTI IPYTOI.

\

lon
Ivlr

=1

%
KA/ ‘IT

43/

425. Ha kokHi{l CTOPOHI IPaBIIIBFHOTO IIECTUKYTHHUKA 3aIHCAN JESKEe YHCIO0, a B
KOXKHIH BEpIIUHI — CyMy JBOX YHCEJI, 110 3alMCcaHi Ha CTOPOHAX, SIKi BUXO-
ITh 3 Hel. [licis mporo cTepnu Bei YMClia Ha CTOPOHAX 1 B OIHIN 3 BEPIIUH.
3HalAITh YUCIIO0, SIKE CTEPJIU B IIH BEPIIMHI, SKIIO y ABOX ii CYCIHIX BEpIIH-
Hax 3alycaHe Yncio 2, a B TPOX IHIMX — Yucio 1.

~ = 2
(P ®dyHkuin y = ax
Posrnsaemo mpuxnaa. Hexaii tino BinmeHO magae. 1lnsax S M, sxuif Ti0 mpo-
o 2
XOJIUTH 32 Yac f ¢, MOXKHA 3HalTH 3a Gopmyrnoro S = 4,9¢°.
[epeimoBmm 10 MPUHHATHX MO3HAYEHb apTyMEHTY 1 (YHKIIi, MaTUMEMO

dyHKIIir0, KY 3a71a0Th (HOPMYIIOI0 BHIY ¥ = ax’, 1e a # 0.
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\ T O (1]
b7 WA y
\ y=21 )  EERRE:
‘ & ’ Ll
\ [\ . [ / [T\
\ / / 8 NN
1, | i y=—2¥]
\ | I I VA
\C I\ 1 il \
\ : 1 / - \
\ 4 Imie |
Ny =3 O\
‘\ 1/ ’l , \\
" |
\ / i \
\W\ 1/ / / \
Nl
=413 lDbl-1lol [ 11213 Y [ \
Puc. 55 Puc. 56

Ha pucyHkax 55 i 56 306paxeno rpadixu dyHkuii y = x°, y = 2x%, y = %xz,

y=-2x", y= —%xz, AKi € OKpEMHMH BHIAIKaMH QYHKIIT y = ax’, SKIIO @ TOpiB-

HIOE BIMOBIIHO 1, 2, l, 21 —l.
2 2
I'padix Gynxuii y = ax’, ne a # 0, s i rpadix $pynxuii y = x*, Ha3uBa0Th na-

pabonoio.

®ynkuis y = ax’, ne a # 0, Mae TaKi BIACTHBOCTI:

1. Obracmio eusHauenHs: YPYHKYIT € MHOJNCUHA BCIX OTUCHUX YUCE].

2. Axwo a >0, mo obracmio 3nauwenv Gynxyii € npomisxcox [0; +o0); axwo
a <0 — npomisicok (—; 0].

3. Ipagix ¢ynxyii (napabonra) cumempuuruii 6iOHOCHO OCI ).

4. Axwo x =0, mo y =0. I'padix npoxoxuts gepe3 Touky (0; 0). Lo Touxy
HA3UBAIOTh GePULUHOIO TTAPAOOITH.

5. Slkmio a > 0, To BCi TOYKHU MapadoIn, KpiM 1i BEPIIMHMU, PO3TAIIOBaHI BUIIE
Bix oci x; skmo a < 0, — Hmwk4e Bix miei oci. KaxyTs: axwo a >0, mo simxu na-
pabonu nanpsimaeri é2opy; akujo a < 0, — eHus3.

MpaBo Ans 6e3onnaTHOrO Po3MilLleHHs NiApyYHUKa B Mepexi IHTepHeT mae
MiHicTepcTBO OCBiTU | Haykn Ykpainu http://mon.gov.ua/ Ta IHCTUTYT MogepHisauii amicTy ocsiTu https://imzo.gov.ua



106 § 2. Keaopamuuna ghynxuin

6. Axwo a > 0, mo pyuxyia spocmae Ha npomisxcky [0; +©) i cnadae Ha npo-
midicky (—oo; 0]. Axwo a <0, mo ¢ynryis spocmae na npomisxcky (—o; 0] i cnaoae
na npomioswcky [0; +oo).

JloBeneHHs BiracTuBOCTE# 3 1 6 1ojano B pyOpuii «{i1st TUX, XTO X04e 3HATH
OiITBIIIeY.

A

i
An 'i|' (-XT xo'a'(:eaﬂar'

Joseoenns enacmusocmi 3.

® Hexaii (m; n) — J0BiIbHA TOUKA, SKA HAICKUTH Tpadiky QyHKIIT y = ax’, ne a # 0.
Toxi BHKOHYEThCS piBHICTE 71 = am®. OCKiIbkH m* = (—m)>, TO IPABHILHOIO € I PiBHICTH
n = a(-m)’, 3 AKOi BUIIMBAE, 110 TpadiKy HANEKHUTE i TOUKA (—m1; 71) — TOUKA, CHMETPHIHA
Touui (m; n) BigHOCHO oci y. Lle o3nauae, mo rpadik GyHKLii CHMETPHYHUI BITHOCHO OCi . ®

Hoseoenns enacmusocmi 6.

e [TokaxeMo, o GyHKIs y = ax’, 1e a > 0, crafae Ha IPOMIXKY (—o; 0].

Hexaii x| Ta x, — /1Ba DOBUIBHI 3HAYCHHS apTyMEHTY 13 IPOMDKKY (—0; 0], 10 TOTO XK,
X, >X|, a y| Ta y, — BIANOBiAHI iM 3Ha4eHHS (YyHKLII, TOOTO y| = ax]2 , = axz2 . [lokaxe-
MO, IO Y, < yy. ISl BOTO PO3IIISTHEMO Pi3HULIO:

V2—yi=ax; — ax; =a(;—x)0n+x).

OCKIITBKH X, > X1, TO X, — X > 0. 3Ha4eHH: X| Ta X, HaJEekKaTh IPOMDKKY (—0; 0], ToMy
X, <0, x; <0 (60 x; <x,), 3BiIKH X1 + X, < 0. YpaxyBasiy, oo a > 0, MaTUMEMO:
a( —x)xa +x1) <0, »—y1<0; y<y.
BinpimoMy 3HAYCHHIO apryMEHTY 3 MPOMDKKY (—oo; 0] BiINOBizae MEHIE 3HAYCHHS
dyuxuii. Orxe, sx110 @ > 0, T GyHKIIs y = ax® Ha MPOMiKKY (—o0; 0] crazae.
JloBe/ieHHsI BIaCTHBOCTI 6 IS HIIIMX BUIA/IKIB IPOBOISATH aHAJIOTTUHO. ®

Vb~
YCHO

426. Sxi BmacTUBOCTI Ma€ (QyHKIIIS:
a)y =2x% 6) y = —2x%
427. SIxi 3 TBepmwkens I-III mozo GyHKii y = 5x* € HenpaBHIbHUME?
I. OGnacTio 3HaueHs QyHKHIT € mpomixkok (0; +o0).
1. ®ynkuis 3pocrae Ha NPoMiXKKy [0; +o0).
II1. I'padik ¢pyHKIIT mpoxoauTk yepe3 Touky (5; 1).
a) Jlumre I; 0) e IT; B) e I1I; r) samie 11 TI1.

MpaBo Ans 6e3onnaTHOrO Po3MilLleHHs NiApyYHUKa B Mepexi IHTepHeT mae
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) | gt
|B%Hb—»|°« 'ﬂ‘

428. Yu nanexuts rpadiky dyHkii y = 8x” Touka: 4(2; 32); B(3; 24); C(—1; —8)?
429. Jlaro dyuxuio fx) = —4x*. 3HAM T 3HAYEHHS BUPA3Y:
a) fi-1) +f3); 6) 0,52); B) -1,5) - A(LS).
430. Jlano pyuxito fx) = 0,5x”. 3HaIITH 3HAUYCHHS BUpA3y:
a) f-2) + f2); 6) 4102); B) f-4) ~ fl4).
THobyoyume epagix yukyii:
431. a) y = 3x% 6) y=%x2; B) y =—1,5x".
432. a)y=2,5¢ 6) y= %xz; B) y =35,
433. Tlo6ymyiite rpadix dyHkuii y =—2,5x". YKaxkiTh NPOMIKKH, Ha SKHX (yHK-
wist 3pocTae; crajae.
434. TloGynyiite rpadix pynkiii y = 1,5x” Ta BKaxiTh 061aCTb ii 3HAYCHB.
P A~ \&/
|B%h _ 'A‘ |
435. TloGynyiite rpadix dynkmii y =—2x", ne —1 <x <2. YkaxiTh HaiiMeHIe Ta
HalibOinbIIe 3HaYeHHS (QYHKIT, 00;1acTh i 3HAYCHB.
436. ToGymyiite rpadik dyHkii y = 1,5x% 1e —2 <x < 1. VKaxiTh MpOMiXKKH, Ha
SKUX (DYHKIIISI 3pOCTAE; CHajiae.
437. Tpadix dyukuii y = ax’ npoxomuts uepe3 Touky M(2; —2). [loGyayiite rpa-
¢ik miel GpyHKmii.
438. T'padix ¢ynkuii y =ax’ npoxoauts depe3 Touky N(0,5; 1). Un mpoxoauts
et rpadik gepes Touxy K(—4; 64)?
439. 3HaiifiTh KOOPJMHATH CIIJIBHUX TOUOK rpadikiB GyHKIII:
a)y=2x" ta y=>5x—3; 6)y=-2x" Ta y=8—8x.
440. JloBesith, mo npsma y = —4x + 5 i mapaboia y = —x” He MarOTh CITUTBHIX TOUYOK.
441. 3HaliJiTh KOOPAMHATH TOYOK MepeTMHy mapabond y=3x" i mpsamoi

y=4x+4.

Pos3s’socimo epaghiuno pienamns:

442.

1 , 2 I »
—— ==; 6 - = 3
a) 4x B ) 8x VX

MpaBo Ans 6e3onnaTHOrO Po3MilLleHHs NiApyYHUKa B Mepexi IHTepHeT mae
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443. a) 2x* =3x+2; 6) 1n_4
2 X
PiBeH : :
AN
444. TloOymytiTe rpadik QyHKIIi:
. 2x* —2x°
a) v = x|l 6y yo2x' =20
x -1
445. Po3B’soKiTh TpadiqIHO HEPIBHICTE!
a)2¢ >x— 1; 6) Lx2s 2
2 X
446. 3HalifiTh yci 3HAYEHHSA ¢, /I AKUX Tapaboia y=ax’ NEpeTHHAE MpsMY
y=2x—1y IBOX pi3HUX TOYKAX.
447. Jlosenits, mo QyHKIs y = ax’, 1e a < 0, cnagae Ha mPOMIKKy [0; +o0).
I'III‘\QIDI I e | A NOoORTO (=Y | )
II|P€||D' [ TAYANLEASA =2 \~4 A" Li !
448. TloOynyiite rpadix GyHKuii:
a)y=(x— 15 B)y=(+1)"-2
449. JloBeniTh HEPIBHICTH:
a)x’ +4x+5>0; 6) 4> —4x+1>0.
450. CmopocTiTh BUpas:
N - +
a)M, nea>0,b>0; 5)w'
b++ab XX+ y\/;
451. Big micta 4 1o micta B aBTOMOOLTb pyxaBcs NESKHH 9ac 31 MIBHIKICTIO

60 km/roa. Pemty nuisixy BiH npoixaB 3a Takui caMHid 4ac, ajie 31 MIBHAKic-

110 80 KM/TOA. 3HAIAITH CEPEHIO MBHUIAKICTH AaBTOMOOIIS.

452%*.Jlepury rmoJIOBUHY HUISIXY aBTOMOOLIb iXaB 31 mBHAKicTIO 60 KM/TOM, a JIpy-

ry — 31 BUAKICTIO 80 KM/Toj. 3HANWIITH CEPE/IHIO MIBUIKICTH aBTOMOOLISL.

KA/

Moni
L |v||'||

-
AT-
()

U3/

453. 10 y4HiB 0OMiHIOBAJHCS 32 JOMIOMOTOI0 €JIEKTPOHHOI MOIITH HOBOPIYHUMHU

BiTaHHSAMH. BUSBHIIOCSA, 110 KOKHUN 3 HUX HaAiciaB 5 BiTaHb. JloBediTh, 110

3HAMTYTHCS IBOE YUHIB, SIKI IPUBITAIIM OJIH OJTHOTO.

MpaBo Ans 6e3onnaTHOrO Po3MilLleHHs NiApyYHUKa B Mepexi IHTepHeT mae
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3aBjaaHHs JJs1 camonepeBipku Ne 2
ITouyaTkoBuii piBeHb

1. Yomy nopiBHioe 3HaueHHs GyHKIi fx) = 2x° — 5, K10 X = 4?

a)ll; 0) 3; B) 27; r) —27.
2. 3Haiinite Hynb QyHKIIT y = Sx + 8.

a) 1,6; 0) —1,6; B) —16; r) —0,625.
3. Ha pucynky 300paxeHo rpadik ¢yHkumii Y

y=f(x), ne -2<x<3. Ykaxite TBep-
JKeHHSI, sIKe ISt 1€l QyHKIIT € IpaBHiIb-
HHM.

a) Haiimenmie 3nadennst ¢yskuii mopis-

HIOE —2.

|
N
_é o
\H.
S
w 4
-

0) Oyukiliss HaOyBae JONATHUX 3HAYCHB
Ha rpomixkky (0; 3].
B) OGacTro 3HaYeHb (PYHKIIIT € ipoMixkok [—1; 3].
r) ®yskuisg cnagae Ha mpoMikky [0; 2].
4. 3HaliAiTh MPOMDKOK, Ha KoMy (DyHKIIsS y = 2x — 4 HaOyBae BiJ €MHHX 3Ha-

YEHb.
a) (—o0; 0); 0) (—0; 2); B) (—o0; 2]; r) (2; +o0).
5. Ha oxnomy 3 pucyHKiB 300paxkeHo rpadik QyHKIil y = Jx —1. Yxaite ueii
PHCYHOK.
)+ 6 y EY SR F |V
| ~
-~ ~ i
L 10 X o 11 1x L 40 5 0 X
6.  VKaxiTh TBEpIKEHHS, sIKi 1 PYHKIT y = 3x° € MpaBHILHUMH.
L. I'padixom pyHKIIT € mapaboa, BITKA SIKOi HAIPSMIICHI BHH3.
1. ®ynkuis 3pocTae Ha MPOMIKKY [0; +00).
II1. I'padik GyHKIIT CUMETPUYHUIA BITHOCHO OCI V.
a) Jlume I; 0) same IT; B) jue II1; r) e 1T 1 111

MpaBo Ans 6e3onnaTHOrO Po3MilLleHHs NiApyYHUKa B Mepexi IHTepHeT mae
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110 § 2. Keaopamuuna gpynkuin

Cepenniii piBeHb

7.  JoGepitb mo xoxkHOTO TBep/keHHS (1-4) Ty dyHKmito (A-Jl), ams sKoi 1e
TBEPJUKEHHS € TIPaBHIIBHUM.

1) Oyukiis cnanae Ha mpoMikkax (—oo; 0) 1 (0; +o0). A) y = 5x%
2) OyHKIIIS € 3pOCTAIOYOIO. B) y =-5x%
3) Obnactio 3Ha4eHb QYHKIIII € MPOoMiXKOK [0; +0). B) » :i;
X
4) Hait0inpme 3HaueHHs QyHKIii qopiBHIOE 0. Iy :—i;
X
D) y=5x.

3HalaiTh 001acTh BU3HAUCHHS QYHKINT y =+/5—2x.
3Haitnite Hy1i QyHkiii y = x* + 6x — 16.

10. 3HaigiTF KOOPIUHATH TOYKH MEpeTHHY Tpadika ¢pyHKii y = —4x + 8 3 Biccio
abcmuc; BiCCIO OpAMHAT.

11. ToGyayiire rpadix dyskmii y=(x—3)’— 1. Kopucryiounch rpadixom,
3HANIITh 00J1aCTh 11 3HAYEHD.

JocTaTHili piBeHb

12. 3naiinite oO6nacTh BU3HAUeHHS QYHKIHT y =12 —2x ++/4x+6.

13.  Yu HaIeKHUTH 9HCI0 3 o6macTi 3HadeHb PyHKIT y = x* + 15x + 48?
14. 3naiiniTe yci 3HaAYCHHS m, I AKAX QyHKIIA y = (2m — 8)x + 3 € cagHoI0.
15. Tlo6yayiite rpadik dymkmii y =—2(x + 1)* + 2. Kopucryiouncs rpadikom,
3HAUOITE: a) 00IacTh 3HAUCHb (PYHKIN; 0) TPOMIXKKH, Ha IKAX (QYHKIIiS Ha-
OyBae Biji’€MHHX 3Ha4€Hb; B) IPOMDKOK, Ha SIKOMY (DYHKIIis CITaIae.
1

16. Po3B’skiTh rpadiuno piBHAHHS —x° = —.
X

Bucoxnii piBenn

Jx

17. 3maiinite oOnacTs BUsHaYeHHA QYHKIIT y = V9 —x +— .
3x"—-19x+6

18. [oBeniTsh, o QyHKIlA y = 3 crniaziae Ha mpoMikky (0; +o0).
X

MpaBo Ans 6e3onnaTHOrO Po3MilLleHHs NiApyYHUKa B Mepexi IHTepHeT mae
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12. Keaopamuuna ¢pynkuin 111

19. 3uaiixite yci 3HaYeHHs g, A AKHX GyHKIIS y =X — 2ax + a” + 2a + 4 Mae
x04a 0 OIWH HYIb.

20. TloOynyiite rpadik dynkuii y = |2x — 4| — 4. Kopucryrouucs rpadikom, 3Haii-
IITh: a) 00JacTh 3HaueHb (YHKIT; 0) NPOMDKKH, Ha sKUX (QyHKIis HaOyBae
BiI’€MHHUX 3HAYCHb.

21. 3a pomomororo rpadikiB (QyHKLIH YCTaHOBITH, Y Ma€ KOPEHI DPIBHSHHS

—%()C—Z)2 +l=~x+1.

EF2 KeappaTuuHa cdyHkLin

1. MousaTTsa kBaapaTHuHOi PyHKNii. DyHKIS y = ax’, 1e a # 0, AKy MH po3-
TN B TIOTIEPEIHBFOMY ITYHKTI, € OKPEMUM BHITAJIKOM K8AOpAMU4HOi yHKyii.

®yHKIi0, IKY MOKHA 3a1aTH GopMyJI0I0 y = ax’ + bx + ¢, e
O3nauennsa | x — He3ajle)KHA 3MiHHA, a, b i ¢ — Jesiki ymMcsaa, 10 TOrO K,

a # 0, Ha3UBAIOTh KGAOPAMUYHOIO IYHKUICIO.

Tak, y=3x"—2x—1, y=x*+3x, y=-2x"+ 1, y=x%, y =—1,2x> — kBazpa-
TUYHI QYHKIIII.

2. I'pagix kBaapatmunoi ¢yHkuii. 3’sicyeMo crioyatky, mo € rpadikom
kBagparnynoi QyHKii y=2x"—8x + 7. J1g 1bOro NEPETBOPUMO KBaAPATHHI
Tpuunen 2x” — 8x + 7 Tak:

2x2—8x+7:2(x2—4x+%) :2(x2—2-2~x+22—22+%) -

( > 1) 2
= ZK(x—Z) )= 2(x—2)"—1.

3ammcaBIIM  KBaApaTHHMH TpuumeH 2x°—8x+7 y Burmami 2(x—2)°—1,
Ka)XKyTb, 10 3 JJAHOT'O KBaJAPAaTHOTO TPUYICHA BUUTIIN KBaJpaT ABOWIEHA X — 2.

Va3arani, eudinumu i3 xéadpammozo mpuunena ax” + bx + ¢ xeadpam 060-
ujlena osHauae sanucami 11020 y euensdi a(x —m)* + n, de m i n — Oesi uucna.

Omxe, KBapaTHuHy (YHKIi0 y=2x"—8x + 7 MOXHa 3a1aTH (GOPMYIOK0
y=2(x—2)"— 1. Tomy ii rpadixom € napaGora, sKy MOXKHa ONEPIKATH, SKIIO Ma-
paboiny y = 2x° HapaleIbHO TIEPEHECTH B3JOBXK OCi X Ha 2 OJMHHIN MPaBopyd, a
TIOTIM y3/IOBX Oci y Ha | oxuHMIO BHU3 (puc. 57).

MpaBo Ans 6e3onnaTHOrO Po3MilLleHHs NiApyYHUKa B Mepexi IHTepHeT mae
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112 § 2. Keaopamuuna gpynkuin

y 3 :
I

7 :
|
|
|
I
|
|
I
|

1

2
0 | X
1+ _1_\/ .
Puc. 57 Puc. 58

PosrnsHemo 3aranpHHMIT BUTAJOK. Hexaill MaeMo KBaapaTH4Hy (QYHKIIIO
y=ax*+ bx + c. Buginumo i3 kBagpaTHOro TpHumeHa ax’ + bx + ¢ KBaapaT IBO-
YIIeHa:

( ) b (b)Y (b)) ¢

2 i) il g b (DY (bY€)
ax +bx+c—akx +ax+a}—aLx +2x 2a+K2a) k2a} +a)_

~ f( b)z b —dac) ( b)z b? —dac
=q||x+—| ————|=a|x+—| ——.
L 2a 2

44° J a 4a
2
IMo3HAYMMO: b _ —m, b —4ac _ —n. Tomi
2a 4a

y=ax2+bx+c=a(x—m)2+n,

b b* —4ac
ae m=——, n=—————.
2a 4a
Orxke, rpadix GpyHKuii y = ax® + bx + ¢ MOXKHa ofepKaTH i3 rpadika GyHKIi
y=ax’ 3a JIOTIOMOTOI0 JIBOX MapajielbHUX INepeHeceHb Y3J0BK OCeil KOOPAHHAT
(muB. puc. 58).

Ipagpixom xeadpamuunoi gynxyii y = ax® + bx + ¢ € napaona.

b b® —4ac -
Touky (m; n), ne m=——, n=——————, HA3UBAIOTh GEPULUHOIO TTI€T TIa-
2a 4a
pa6onu. 1i eiccio cumempii € npsama x = m. Axwo a >0, mo eimku napabonu na-

npamaeti e2opy; akuo a < 0, — Hu3.

MpaBo Ans 6e3onnaTHOrO Po3MilLleHHs NiApyYHUKa B Mepexi IHTepHeT mae
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KoopanHaTu BepinHu napaboiy MOXKHA HIyKaTy 3a (GopMysiaMu

m=—i, n=-L" ne D=b*-4ac,
2a 4a

abo 3a popmynamu
b
m=—-—, n=am’+bm+c
2a
(opauHaTa 7 BepIIMHY apaOoiIH € 3HAYCHHSIM KBaIpaTUIHOT (QYHKIIIT T X = m1).

3. loGynoBa rpadika xkBagpaTtuyHoi ¢pyHkuii. Posrisaemo kBagpaTHIHY

¢dyHKLIITO
y=x*+4x+3.
Ockimpkn x* + 4x + 3 =x*+4x + 4 — 4 + 3 = (x + 2)* - 1, To rpadix miei pyn-

KIIiT MOKHA OJiepyaTH i3 rpadika QyHKIIT y = x” 3a JONOMOTO0 JIBOX MapaIeIbHuX
MepeHeceHb: Y3/I0BXK OCi X Ha 2 OJMHMIN JIBOPYY i y3/0BXK Oci y Ha 1 OAMHUIIO

BHU3 (nuB. puc. 59).
by | 3
| 3
‘\ | l’ \ 2 T |
\ | A +4x+3 |
\ Il / \ [
\ 2=* T
\ | /
\ \ |
\ \
\ 3 / 3
\ / \ /
\ ] /
/ 2 / \ 2/
// _|4 \ / 0 A xX_. 1514 \ / 0 _ll;)i
7y|:|x;-;4l'xl+l3 j i
Puc. 59 Puc. 60

[Mapa6outy, sika € rpadikoM GyHKIi y = x* + 4x + 3, MOKHA TT00YLyBaTH if TaK:
1) 3HAXOANMO KOOPAWHATH BEPIIMHH MApadoIIu:

b 4 = —2 — abcIca BepIINHM;

T2 21

m
n=(2yY+4-(2)+3=-1— OpIMHATA BEPIIUHH.

MpaBo Ans 6e3onnaTHOrO Po3MilLleHHs NiApyYHUKa B Mepexi IHTepHeT mae
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2) 3HaXOAMMO 3HaYeHHS (PYHKIIT 715 KUTBKOX IUTMX 3HAYEHB X, OJMM3BKUX 10

aOCIMCH BEPIIMHU:

X -5

4

-3

-2

-1

1

y 8

3

0

-1

0

8

3) mo3HayaeMo 3HakIeH! TOYKH Ha KOOPIUHATHIHN IUIOIIHHI, i CITOJydaeMo 1X

IUTABHOIO JIiHI€I0. OnepKyeMo nrykany napabdoiy (puc. 60).

4. [MosoxenHs rpagdika kpagpaTudnaoi GyHKUii. Y Tadnuili MoKa3aHo Mo-

noxkenHs rpadika GpyHKuii y = ax® + bx + ¢ 3aNeKHO BiJ 3HaKiB KoedilieHTa ¢ TA

JMCKpUMiHaHTa D KBaAPAaTHOTO TpHUIeHa ax” + bx + c.

!

D>0 D=0 D<0
Yy Yy
B \/
Oxsz X o x=x 0 x
yxll\xz yxlzxz
0 0 X
a<0

Sxmo D > 0, To napaboJa nepeTrHae Bich X y JIBOX TOYKax; skmo D =0, —

JIOTHKAETHCS JI0 i€l oci; ko D < (0, — He Mae 3 BicCI0 X CIUIBHUX TOYOK.

aAn rl;c:

R
=]

R
=)}

|

3

Bupaga 1. [To6ymysarn rpadix dymkmii y =—2x> + 8x — 9. Kopucryrouncs rpadi-

KOM, 3HAWTH:

a) o0yracTh 3Ha4YeHDb (DYHKIIIT;

0) IPOMIXKOK, Ha IKOMY (DYHKIIis 3pOCTaE; CHaIaE.

MpaBo Ans 6e3onnaTHOrO Po3MilLleHHs NiApyYHUKa B Mepexi IHTepHeT mae
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12. Keaopamuuna ¢ynxuyia 115

® 3HaiizleMo KOOpAWHATH BEPIINHN TTapadoiu:
m=-L 8 o o 5.248.2-9-_1.
2a 2-(-2)

CkiagemMo TaOmuio 3Ha4eHb (YHKIIT

TS KIJTBKOX 3HAYEHb X:

<Y1

I ]
-~
1T
I
\S}

|

I
9.
|

I
I

x| o | 1| 2] 3| 4 -1
yl 9| 3]-11]=3]|-9 T\

[To3HaumBIIM Ha KOOPAWHATHIN TUIOMIHAHI

TOYKH, KOOpAHWHATU AKUX ITOJaHO B TabnuIi H

-
|

CIOJYYHBIIH iX TUIABHOO JIHI€IO, OJCPKYEMO

nrykanuit rpagik (puc. 61).
I3 rpadika maemo: a) obmacTio 3HAYEHB

s

L1

(dyHKIIT € mpoMikoK (—o0; —1]; 6) dhyHKIIisE 3po-

MIXKKY [2; +o0). @ \

CTae Ha MPOMIKKY (—o0; 2] i cnajzae Ha Hpo- 19
|
\
I

Puc. 61

Bupaga 2. Jlosecty, mo ¢ynkuis y = 0,5x> — 3x + 5 HabyBae IuIIIe JONATHUX 3Ha-
YeHb, 1 3HAUTH HalfMEeHIIIe 3HAYCHHS (QYHKIIII.
® 3HAXOMMO KOOPAMHATH BepIIHHH mapabomn y = 0,5x> — 3x + 5:

A H S abcIuca BepIIMHY;
2a 2-0,5
n=20,5- 3?-3.3+5= 0,5 — opauHaTa BEepIIUHU.

OCKITbKY BITKM Tapabosin HampsMJICHI Bropy, TO 3HAYeHHS KBaJIpaTHYHOT

m=

dysxmii gmsg x = m = 3 € HaiiMeHmmM. e HaiiMeHIe 3HaUeHHs AopiBHIOE 11 = 0,5.
Haiimenmie 3nadeHHst QyHKIIT € 10AaTHAM, TOMY BOHa HaOyBae JIMIIE AOJATHHX

3HAYCHL. @

454. Slxi 3 nanux QyHKIH € KBaApaTUIHUMU?

a)y =27 — 6x—3; 6) y= x> —5x+;
X
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116 § 2. Keaopamuuna ghynxuin

B)y=4-2x"+x; r)y=-3x"+2x;
n)y=2x+3; e)y=5-x.
455. Ha pucynky 62 300paxeHo mapadoiy, ska €
rpadikoM Jeskoi KBaapaTuuHOi (yHKii

y = ax® + bx + c. YKaxiTh:

a) 3HaK KoedimieHTa @

0) KOOpAMHATH BEPLIMHU M1apadoiy;
B) Bicb cuMeTpii mapabom;

T) HyJI KBaApaTu4HOi (QYHKIIIT;

J) IPOMDKKH, Ha SKHX KBaJpaTH4YHA (QyHK-
1ist HaOyBa€e MOJATHUX 3HAYCHB;, BiJl'EMHUX
3HAUYCHB;

€) IPOMIXKOK, Ha SIKOMY KBajpaTHyHa (yH-
KIIisl 3pOCTAaE; CMaJIac; Puc. 62
€) HallMeHILe 3HAYCHHs KBaJapaTuuHOl (GyHKIUIl i 3HAYCHHsS X, AJIS SKOTO
¢byHKIis1 HaOyBae HAHMEHILIOrO 3HAYCHHS;

“K) 3HaK KoeilieHTa c.

456. Yropy 4u BHU3 HaIllpsSMIICHI BITKH 1apalboiiy, sika € rpadikoM QyHKIIi:

a)y=2x"—5x+4; 6) y=-5x>+2x+3; B) y=—x"+x?
. | et
iBeHb—ll-\ 'A‘

457. Jlano dyuxuio fx) = x* + 3x — 8.
a) 3HaiiniTe 3HaUeHHS QYHKIIT, Ko X = 2; x = 4.
0) 3HaiiiTh 3HAYCHHS aPTYMEHTY, JUIs SIKHUX f(x) = —4.
458. Jlano pymxiito flx) = x* —x — 2.
a) 3HaiiaiTe f{x), Ak x = 5; x = -2.
0) 3HaiimiTe 3HaUEHHS X, 1T Akux flx) = 10.
3naiidims koopounamu eepuuHY NAPaAdOIU:
459. a) y=x"—6x+3; 6)y=—2x"—4x+1.
460. a)y=2x"+8x— I; 6)y=—x"+2x+3.
461. 3uaiigite Hyni ¢ynkuii y =x* —2x — 8. Uu nmeperunae rpadix miei pynxuii
Bich abcuuc?
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12. Keaopamuuna gpynkuia 117

THobyoyime epagix ¢yHkyii:

462. a)y=x"+2x—3; 6)y=x"—4x+5;
B) y = —x° + 4x; r) y=2x"—8x+38.
463. a)y=x"—2x+2; 6)y=x"+6x+8;
B)y=—x"—4x—3; r)y=2x"+4x+2.

464. TloGyxyiire rpadik dyHkIti y = —x” + 2x. KopucTyiourcs rpaikoM, 3HaiiTh:
a) o0JracTh 3HaYCHD (DYHKIIIT;
0) MpoMiXKH, Ha IKUX (YHKIsI HAOyBa€ BiJl’€MHUX 3HAUCHBD;
B) ITPOMDKOK, Ha STKOMY (DYHKIIiS CITajiae.

465. TloGynyiite rpadix pynkiii y = x* + 2x. Kopucryrouncs rpadikoM, 3HaHIITh:
a) o0yracTh 3Ha4YCHDb (DYHKIIIT;
0) MpOMiXKKH, Ha IKUX (YHKIsI HaOyBa€e TOAATHUX 3HAUCHD;
B) MPOMDKOK, Ha IKOMY (YHKIIISI 3pOCTAE.

T %
|B%n 'ﬂ‘

Hobyoyume epagix @yuryii:

466. a) y =3x" + 6x — 3; 6) y=-2x"+8x—5;
2 1, 2 1
B)y=x"—x-0,75; r) y=—x" —=x+—.
)y )y 3 3**3
467. a)y=2x"—8x+7; 6) y = —3x” — 6x;
B)y:2x2—2x—1,5; ) yz—%xz—x-kZ.

468. TloGynyiite rpadik ¢ymkuii y=—x"—6x—5. Kopucryrounce rpadixom,
3HANIITE:
a) HaliOlibIIe 3HaYeHHS QyHKIIT;
0) obmacTh 3HaYCHD (DYHKIIIT;
B) MPOMDKKH, Ha SIKUX (YHKIiST HAOyBa€ BiJ’€MHHX 3HAYCHB, JIOJATHHX
3HAYCHB;
) IPOMIXOK, Ha SKOMY (pyHKIIisl 3pOcTac; Crajae.

469. ToGynyiite rpadix Qynxuii y=x"—8x+ 12. Kopucryrouncs rpadikom,
3HANIITE:
a) HaliMeHIle 3HaYeHHs (YHKIIIT;
0) oOacTh 3HaYCHD (DYHKIIIT;
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118 § 2. Keaopamuuna gpynkuin

B) IIPOMDKOK, Ha sIkoMYy (DyHKIIisl HAOyBa€ Bil’€MHHX 3HA4YCHb;
) IPOMDKOK, Ha TKOMY (DYHKIIiS CTIafae.
3naiioims KoopouHamu MoOYoK nepemuny npsamoi i napadou:
470. a)3x—y=4; y=2x"—6; 6)2x+y=-7; y=-3x"—9x +3.
471. 3x+y=-2; y=4x"+5x + 1.
Pose’socimo epaghiuno pisnsanus:

472, a) X —2x42 =1 6) L35 = Jx.
X 2 2
473, a) ¥ —dx+1= 2, 6) - +3x+6=x.
X
3uatioime obnacmo 3Havenb QyHKYIL ma RPOMIICKU, HA SIKUX B0HA 3pOCMAE; CNAOAE:
474. a)y=2x"—3x+4; 6)y=-3x"-3x+1.
475. a)y =4x* +4x - 3; 6) y=—2x"+5x—2.

476. IoBenith, mo QyHKISA y = X+5x+7 HaOyBae JHINEe DONATHUX 3HAUCHD.
3HaWIITh HAIMEHIIIe 3HAYCHHS i€l (QYHKIIII.

477. Jlns SKOTO 3HAYEHHS X TPUWIEH —3x° + 6x + 2 HabyBae HAMGiMBIIOro 3Ha-
yeHHs1? 3HaWIITE 1€ HalOlabIIe 3HaYeHHS.

478. 3HalifiTh HaliMeHIIe 3HaueHHs PyHKIT y = 2x° — 6x — 2.

479. JloBeniTh, IO TPUWICH 2+ Ix -7 HaOyBae JHIIE B €MHUX 3HAYCHb.
3HaWIITh HAHOLIBIIE 3HAYCHHS [[HOTO TPUWICHA.

480. 3mHaiiniTe HalGinbIe Ta HaiiMenme 3HaueHHs (yHKII y=2x"+2x— | Ha

MIPOMIKKY:
a) [1; 2]; 0) [-2;1].
481. 3HaiifiTh HaiiGinbime Ta HaiiMeHIe 3HadeHHs (yHKIii y=x’—4x—2 Ha
TIPOMIXKKY:
a) [3; 5]; 0) [0; 4].

0,5x+1, sikmo x < —2;
482. Tlo6ynyiite rpadix dyHkuii y = { —x* —2x, aximo — 2 <x < 1; Kopucryiouucs
2x—5, sxmo x >1.
rpadikom, 3HAHITh:
a) o0JracTh 3HaYCHBb (YHKIIIT;
©) MPOMDKKH, Ha SKUX (DYHKIIISI 3pOCTaE;
B) HaliOinbIIe 3HaUCHHAS (QYHKIIT Ha TPpOMikKy [-3; 3].
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12. Keaopamuuna gpynkuia 119

2x+3, sxmo x<0;
483. Tobynyiite rpadix dynkiii y = | x° —4x+3, axmo 0 <x <3; Kopucryio-
3—x, SIKIIO X > 3.
9HCh TpadikoM, 3HANTITE:
a) HaliOlbIIe 3HaYeHHS (PyHKIIIT;

0) oOacTh 3HAYCHD (DYHKIIIT;
B) POMDXKKH, Ha SIKMX (DyHKIIsS criazae.

484. Jlns sxkux 3HaueHb b i ¢ BepumHOW0 mapaGomu y =x"+bx+c¢ € Touka

A(-4;2)?
485. TloOynyiiTe rpadik QyHKIIII:

3 2 4 2

a)y:x —4x +x; G)y:x —25x +4;

X x -4

3

B)y:x—+8—5; r)y=x"—4x| +3;
x+2

m)y=[2x"— 8 +6]; e)y=|-2x" + 8Jx| - 6|.

486. Tlobymyiite rpadix (yHKiii y=2x"+4x— 1 Ta BKaXiTh KiNbKIiCTH KOpPEHiB
piBHsHHs 2x” + 4x — | = g 3a1€KHO BiJl 3HAYCHS q.

487. 3maiimite yci 3HaueHHs @, 1A AkuX QyHKHis y = 1,5x + 6x + 2a HaGyBae
JIMIIE JOJATHUX 3HAUYCHB.

488. 3HaiifiTh yci 3HaueHHs b, WA AKX (GYHKIiS y=x° —3x + b Ha NPOMDKKY
(0; 3) HaGyBae nmuUIIe BiA €MHUX 3HAYCHD.

489. Jlns1 SKHX 3HAYEHb ¢ HAHOiIbIIe 3HAUeHHs yHKIIT y = —2x* — 8x + ¢ — 7 j10-

piBHIOE 5?7
490. a) 3HaiifiTe HAl{OiNbIIE 3HAYEHHS BUPA3Y —F——— .
4x° —8x+5
0) Po3B’spKiTh piBHSHHS 4 44+x—1.

4x’ —8x+5
491. Ilix xyTOoM 10 TOPWU3OHTY KHHYTO KaMiHb, SIKHI, pyXaloduch MO mapaboui,
ymaB 4yepe3 4 ¢ Ha BijcTaHi 24 M BiJ TIOYaTKOBOTO MOJOXEHHs. Ha sikiii BU-
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120 § 2. Keaopamuuna ghynxuin

coti OyB KaMiHb "yepe3 | ¢ micns KuKa, sIKIIo HalOiIbIIa BUCOTa, Ha SIKY BiH
MiTHSBCS, AOpiBHIOBaNa 6 M?

492. 1106 3anuiiaTi Ha HiY KOPIB HA MACOBHII, MTACTYXU BUPIIIMIA OOTOPOJUTH
HAa HBOMY JUISHKY TPSMOKYTHOI (hopMH CiTKOIO 3aBHOBXKKH 200 M. SxmMu
MaroTh OyTH CTOPOHM AUISIHKH, 00 i1 rmuomma Oyia HaloiIbIIo?

]
n|pa|3'. ARAAROBTOPEHH
493. CrmpocrTiTh BHpas:
2a’b)’ -4ab’ 2x°y" - (=3xy°)’
Q) dab’ 5 2030
(2ab) 18x°y

494. Po3B’sDKITh HEPIBHICTE!

a)4x—9>2x+7; o) T2 <-4,

B) X’ +x—1>x(x+5)+15; r) 2x — 4)(x + 5) <0.
495. Po3B’sOKITH pIBHSHHS:

a)3x’ +2x—1=(x—-3)" - 18; 0)x'—4x*-5=0;

B)* X —3]x| -4 =0; n* xjx| —4x+3=0.

1 1
496. Slkux 3HaYeHb MOXe HaOyBaTH BHPA3 X —— , AKIIO X~ + —=67
X X

497+, JloBestiTh, 0 piBHAHHS ax” + (a + b)x + (b — a) = 0 Mae Xo4a 6 OIMH KOPiHb
IUTS OyIb-SIKUX 3HAYCHB « 1 b.

498. JlBa OymiBeNbHUKH, TMPAIIOIOYM pPa30oM, BHUMYPYBaIH CTiHH OyIWHKY 3a
20 nHiB. 32 CKUIBKM JHIB BUMYpYBaB OHM CTIHM KOKHHMH 3 HHX, NPaLOI0YN
OKpEeMO, AKIIO BiZIOMO, IO MEepIIHi MOKe Iie 3pOo0UTH Ha 9 NHIB MIBUAIIE,
HDK Apyrui?

=
S

9
KAJIAT:
N ()

Y

499. 3a KpyTrIUM CTOJIOM CHAATH 6 yuHIB — 3 miBuuHM Ta 3 xjomii. loBeniTs, mo
y KOTOCB 3 Y4HIB 00M/IBa CyCiiM — JiBYaTa.
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13. Keaopamni nepienocmi 121

EE? KeappartHi HepiBHOCTI

PosrisiHeMo HepiBHOCTI 2x° — 3x + 1> 0, —x* + 4x + 5 < 0. JIiBOI0 4aCTHHOIO
KOKHOT 3 LMX HEpiBHOCTEH € KBaJpaTHUIl TPUWICH 31 3MIHHOKO X, a TPaBoOK —
yucno 0. Taki HepIBHOCTI HA3UBAIOTH KGAOPAMHUMU.

HepiBHocTi BUgy
ax’ +bx+¢>0,
ax’ +bx+c< 0,
O3nauenns ax’* +bx +¢>0,
ax’ +bx+c¢< 0,

ae x — 3MiHHA, a, b, c — AesiKi umca, 10 TOro x, a # 0, Ha3u-

BalOTh K6AOPAMHUMU HEPIGHOCMAMU.

Po3B’s3yBaHHSl KBaJpaTHUX HEPIBHOCTEH MOJYKHA 3BECTH JO 3HAXODKEHHS
IPOMIKKIB, Ha SKMX KBaJpaTHuHa (YHKIis y = ax’ + bx + ¢ HabyBae IOJATHHX,
HeJI0JJaTHHX, BiJ’€MHUX a00 HeBiJ'€MHUX 3Ha4eHb. PO3IIISTHEMO NMPHUKIIAIH.

Mpukaan 1. Poss’s3ati HepiBHicTb 2x” + x — 1 > 0.

e PosrysiHeMo KBaapaTHuHy GyHKIi0 y = 2x> +x — 1. Ii
rpadikom € mapabona, BITKM $IKOT HampsMIIEHI Bropy.
3’sicyeMo, Ui Mae QyHKIIS HyJi. [ 11boro po3B’spkeMo piB-

o 1
HaaHs 2x° +x—1=0. Voro KOpeHs MU € x| =—1, x, = E

OTxe, mapaboa mepeTuHae BiCh X y ABOX TOYKax 3 abcica-
1

mu -1 Ta —.
2

CxemaTtnyHO 300pakyeMo Tapaboiry Ha KOOpAUHATHIHM TuromuHi (puc. 63). 3

nodyaoBaHoro rpadika 6aunmo, mo (QyHKHis HaOyBae NOAATHUX 3HAYEHbB, SKIIO

(1...)

3HAYEHHS X HAJICKHUTh MPOMIKKY (—00; —1) abo MpoMiXkKKy KE;JFOO ) (Ha 1uX Tpo-
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122 § 2. Keaopamuuna gpynkuin

MDKKaX TOYKH mapaboiy po3TamoBaHi Ha I Bicco x). OTke, MHOKXHHOIO PO3B’SI3KiB

(L...)

HEPIBHOCTI 2% +x-1>0¢ (—oo; 1)U kEH—w) .

Binnosims. (—o; —1) U (%;-‘r@) .o

BHKOPUCTOBYIOUH CXeMaTHUHE 300pakeHHs mapabomn y =2x"+x — 1 (aus.

puc. 63), MOXKHA 3aITUCATH i MHOXHHH PO3B’SI3KiB TAKUX HEPIBHOCTEH:

Komenmap. Y MHOXHHY DPO3B’SI3KIB

o Mnoorcuna .
Hepignicmo . BKJIFOYEHO BCI 3HAUEHHS X, I SKUX
D038 A3Ki8 . )
¢dyskmis y = 2x” + x — 1 HaOyBae:

2 1 P
2x"+x—=120 | (—oo; —-1]U E;+oo HEBIJ'€EMHUX 3HAYCHb

2 ( 1\ L)
2x"+x—-1<0 k_l; E) BiJ’€MHHX 3HAYEHb

1

273 +x-1<0 [—1; E} HEJIOJAaTHUX 3HAYCHb

Ipukaan 2. Po3p’s3ati HepiBHicTb —3x” + 14x — 8 > 0.
e I'padikom dyuxkii y = —3x> + 14x — 8 € mapaGoua, Y
BITKM SIKOi HampsiMJIeHI BHU3. Po3B’s3aBIIM piBHSIHHS

—3x? + 14x -8 =0, OZIEP)KUMO: X| = %; X, = 4. Orxe, ma-

. 2
pabosia mepeTHHae BiCh X Y TOYKaX 3 abcuucamu 3 Ta 4.

ol]2 41 Xx
CxemaTu4HO 300paKyeMO JHaHy Tmapaboiny (puc. 64). / 3 \
®ynkiis y = -3x” + 14x — 8 HabyBae HEBix eMHHX 3Ha- Puc. 64

. 2 . . . . . .
YCHDb Ha MMPOMIXKKY |:§, 4]. L[CI/I MIPOMIKOK 1 € MHOXKXHWHOIO pOBB’ﬂBKlB HEP1BHOCTI.

Biamnosigs. [%, 4} )
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13. Keaopamni nepienocmi 123

Ipuxnanx 3. Po3s’si3aTu HEPIBHICTS:
a)x’—2x+3>0; 6) X’ —2x+3<0.
e I'padixom dynkmii y=x>—2x+3 e mapaGoma, BiTKH Y
KO HanpsiMIeHi Bropy. PimsHHS X — 2x +3 =0 He Mae Kope-
HiB, 60 D=(-2)’— 4 -1-3=-8 <0. Omxe, napaGona He mepe-
THHaE oci x. CxeMaTnaHo 300paXyeMo Iio mapaboiy (puc. 65).

OyHKIIA Y =x*—2x+3 g BCIX 3HAYEHHSX X HaOyBae gonar-

HUX 3HA4CHb. 0

ToMy MHOXHHOIO PO3B’sI3KiB HEpiBHOCTI x° — 2x + 3 >0
€ MHOXXHHA BCIX JIMCHHUX 4YHce, TOOTO MPOMDKOK (—o0; +00), a
HepiBHICTh X* — 2x + 3 < 0 po3B’A3KiB HE Mae€.

Binnosine. a) (—oo; +0); 6) po3B’s3KiB HEMae. ®
Ipuknanx 4. Po3s’s13aTn HEPIBHICTE!

a) —4x’ +4x — 1 <0; 6) —4x’ +4x—1>0.

o ['padixom dymkmii y = —4x> + 4x — 1 € mapaGorna, BiT- Y 0.5
ki KOl HanpsmaeHi Buu3. Jlnst piBmsHHS —4x” +4x—1=0 7] : 57
Maemo: D=4>—4. (=4)-1=0; x;2,=0,5. Orxe, mapadomna
JOTUKAETHCA 110 oci x. CXeMaTHdHO 300pa)x<y€eMo IIf0 mapabo-
ny (puc. 66). ®ynkuis y =—4x” + 4x — | nabypae Bin’eMHnX
3HauYeHb Ha Npomixkax (—oo; 0,5) 1 (0,5; +o0), HeBix eMHUX
3HauYeHb — Jmmre mrd x = 0,5. Puc. 66

Tomy MHOKHHOIO pO3B’SI3KiB HEPIBHOCTI ) € 00’ €IHaHHSI MPOMIXKKIB (—0; 0,5)
1(0,5; +o0), a HepiBHICTH 0) Mae JHUIIE OAWH Po3B’ 130K — x = 0,5.

Biamosins. a) (—o; 0,5) U (0,5; +0); 6) 0,5. @

ITiocymox. L1[o6 po3s’sazamu KeaopamHy HepieHicmo

ax*+bx+c>0, a +bx+c<0, ax’> +bx+¢>0 abo ax’+bx+c¢<0,

MOYHA PO3IIAHYTH KBaAPaTHIHy BYHKIi0 ¥ = ax’ + bx + ¢ i:

1) 3naiiTi Hymi QyHKIIIT;

2) KO KBajgpaTH4Ha (YHKIIS Mae 1Ba HyJi, TO TO3HAYUTH IX TOYKAMHU Ha

oci X i 4epe3 Ii TOUKM CXEMATHYHO MPOBECTH Tapabonmy y = ax’ + bx + ¢, BiTKH
SIKOT HapsIMIIEH] Bropy, Ko a > 0, 1 BHU3 — skmo a < 0;

MpaBo Ans 6e3onnaTHOrO Po3MilLleHHs NiApyYHUKa B Mepexi IHTepHeT mae
MiHicTepcTBO OCBITM | Haykn Ykpainu http://mon.gov.ua/ Ta IHCTUTYT MoaepHi3auii 3micTy ocBiTu https://imzo.gov.ua



124 § 2. Keaopamuuna gpynkuin

SKIIO KBaJpaTu4Ha (DYHKIISI Ma€ OAWH HYJb, TO TIO3HAYUTH HOT'O TOYKOIO Ha
oci X 1 CXeMaTHYHO MPOBECTH MapadoITy, siIka JOTUKAETHCS 10 OCl X y IIii ToUIli; Bi-
TKH 11apaboJii HanpsiMIIeH] Bropy, Ko a > 0, i BHU3 — sko a < 0;

SIKIIO KBaJApaTUYHa (DYHKINSI HE MA€ HYJIIB, TO CXEMaTHYHO MPOBECTU mapado-
Jy, pO3TalloBaHy y BEpXHIH MIBIUIOMIMHI BITKAMH Bropy, SIKIIO a > 0, y HIDKHIN
MIBILIOIIMHI BITKAMHM BHHA3 — SKIIO a < 0;

3) 3HaiiTH Ha OCi X MPOMIKKH, Ha SIKMX 3HaueHHs ByHKIUii y = ax’ + bx + ¢ 3a-
JIOBOJIBHSIOTH Bi/ITTOBiTHY HEPIBHICTS.

] |
;Fl,ﬁl TUNX;XT X\)"i?—3HaT" Ginsiie

Ipuxaan 5. Po3s’s13aTu HEpiBHICTH w <0.
[¥—2]

e J[pi0 y ;iBili YaCTHHI HEPIBHOCTI Ma€ 3MiCT, KO X # 2. OCKUIbKH IS X # 2 3Ha-
MEHHHUK ApoOy JONATHHH, TO JaHa HEPIBHICTh BHKOHYBATHMETHCS, SKIIO X —4x-5<0.
MHOKHHOIO PO3B’s3KiB KBaJpaTHOI HEPIBHOCTI € MpoMiXokK [—1; 5]. BukiounBmm 3 HbOro
4HCIIO 2, OEPKIMO MHOXKHHY PO3B’sI3KiB 1aHOi HepiBHOCTI: [—1; 2) U (2; 5].

Bimnosige. [-1;2) U (2; 5]. e

Ipuxaan 6. Po3s’s3aTi HEpiBHICTE /X — 1 (xz +2x— 8) >0.
® Bupa3z +x—1 Mae 3micr, sxmo: x — 1 > 0; x > 1. Tomy po3B’si3ku JaHOi HEPIBHOCTI

TTOBHHHI HAJIEXKATH MIPOMIXKKY [1; +00).

MHoXHUK +/x —1 HaOyBae JHINe HEBIJ €MHUX 3HA4CHb, a came: \x—1=0, sKuo

x=1; vx—=1>0, sxmo x> 1. ToMy po3risiHeMO 1Ba BUIAJIKH:

1) x=1. Toni matiumemo mpaBuibHy HepiBHICTH 0 > 0. OTxKe, x = 1 — pO3B’s30K HEpIiB-
HOCTI.

2)x>1. Tomi v/x—1>0, i maHa HepiBHICTh BUKOHYBATHMETHCS AJIsI TUX 3HAYEHD X,
JUTA AKUX BHpa3 X° + 2x — 8 HaGyBaTHMe HEBiZ €MHIX 3HaueHb. MaeMo CHCTeMy HepiBHOC-

Lo x>1 , . s
TeH: P03B’A3aBIIH 1I0 CUCTEMY, 3HAHIEMO PO3B’SA3KH: X > 2.
2
x°+2x-8>0.

Binnosige. x = 1, x > 2, abo no-inmomy {1} U [2; +0). ®
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13. Keaopamni nepienocmi 125

nY @ pe D' 2. | alnn nan
VoD mnoAarnti o rl [ =)
| 0

Bupaga 1. Po3s’s3atu HepiBHicTb 3x(2 — x) > x> + 6x — 8.

11 nan
Vi

J1 =

-
—_
A

e [lepeHeceMo JI0JIaHKH i3 IPaBOi YaCTHMHU HEPIBHOCTI B JIiBY, 3MIHHBIIN IXHi

3HAKW Ha MIPOTWICKHI, i CIIPOCTAMO OACPKaHUH y JiBil YaCTHHI BUpA3:
6x—3x" —x* — 6x +8>0; —4x’ +8>0.

[Momimumo oOWIBI YaCTHHH OCTaHHBOI HEPIBHOCTI Ha —4, OJEPKUMO HEpiB-

HICTB
X’ =2<0.

I'padikoM kBaapatHuroi QyHKIii y=x" —2 € napa6o- y

Na, BiTKH SIKOi HanpsmieHi Bropy. PiBusHHs X —2 =0 mae

KOopeHi x; = —V2 Ta x; = v2. Omxe, mapabosa mepeTHHae

MaTH4YHO 10 Tapabdosry (puc. 67). MHOXHHOIO PO3B’SI3KiB

BiCh X Y TOYKax 3 aOcIucaMu -2 i2. 306paxyemo cxe- — WQY / 5

HCPIBHOCT1 X — 2< 0, a, OTXKC, 1 3a/IaHO1 B YMOB1 HEPIBHOCTI,

€ TTPOMIXKOK (—\/5; \/5)
Biamnosigs. (—\/5; \/5) °

Bnpaga 2. 3HaiiTi 061acTh BU3HAYEHHs QYHKIT y = +/4x — 2x°.
e OOnacTs BU3HAUYEHHS (YHKIIi YTBOPIOIOTH Ti 3HAYCHHS X, IS SKUX TT1IKO-

Puc. 67

peHeBuii Bupas 4x — 2’ HaOyBa€ HEBiJ €MHHUX 3HAUYCHD.

Po3B’smkeMo HepiBHicTb 4x — 2x° > 0. I'padixom dyHk- y
uii y=4x—2x* € mapabona, BiTKH AKOI HATIPAMJICHI BHH3. 0 2
PiBusiHEs 4x — 2x° =0 Mae kopeni: x; =0 Ta x, =2. Omxe, X

napabosa TIepeTHHAE Bick X y Toukax 3 abciucamu 0 1 2. 30-
OpaxyeMo cxemaTHyHO Tapadony (puc.68). HepiBHicTh

4x —2x* >0 BHKOHYEThCS, fKIIO X HAJIEKHTh MPOMIKKY

[0; 2]. BiH i € mrykaHO0 00JIACTEO BH3HAYCHHSI. Puc. 68
Biamosine. [0; 2]. @
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126 § 2. Keaopamuuna gpynkuin

x+1
Ja—x

e O6sacTh BU3HA4YEHHS (YHKIIT yTBOPIOIOTH YCi 3HAYEHHS X, SIKI € PO3B’sI3-

Bnpasa 3. 3HaiiTn 061aCTh BU3HAYEHHS QYHKIIT ¥ =/x° +3x—4 +

KaMH CUCTEMH HEepiBHOCTEH
X +3x-4>0;
4—-x>0.

Kopemsivu piBHAHHS x° + 3x — 4 = 0 € uncna —4 it 1. Ockinbku BiTKH Mapao-
mm y = x" + 3x — 4 HanpAMIIEHi Bropy, TO MHOXHHOIO PO3B’SI3KiB MepIIoi HepiBHOC-
Ti CHCTEMH € MHOXHHA (—o0; —4] U [1; +o0).

Po3B’spkeMo apyry HepiBHICTE cuctemu: 4 —x > 0; —x > —4; x <4.
(—o0; 4) — MHOKMHA PO3B’sI3KiB APYTO1 HEPIBHOCTI.

300pa3uMo Ha KOOPAWHATHIN MpsIMiii MHOKHHHU PO3B’s3KiB 000X HepiBHOC-
Tel CUCTEMH.

4 Z

E X

4 1 4

CriinibHI po3B’SI3KM HEPIBHOCTEH YTBOPIOIOTH MHOXKHHY (—o0; —4] U [1; 4).
Bigmnosine. (—oo; 4] U [1;4). @

500. Ha pucynky 69 306paxeno rpadik Gpynkuii y = x* —x — 2. Ha3iTh MHOXKHHK
PO3B’SI3KiB HEPIBHOCTEIH:
a)x’—x—-2>0; 6)x*—x—-2>0;
B)x'—x—2<0; rx’—x-2<0.

501. Ha pucynky 70 306pasxero rpadix Gpynkuii y = x* + 2x + 1. Ha3piTh MHOXH-
HU PO3B’SI3KiB HEPIBHOCTEH:
a)x’+2x+1>0; 6) x> +2x+120;
B) X +2x+1<0; r)x’+2x+1<0.

502. Ha pucynky 71 306paxeno rpadix dyuxuii y = x* — 4x + 5. Ha3piTh MHOXH-
HU pO3B’sI3KiB HEPIBHOCTEIH:
a)x’ —4x+5>0; 6)x*—4x+5>0;
B)x’ —4x+5<0; r) x> —4x+5<0.
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Y

E2 =

"N

Puc. 69 Puc. 70 Puc. 71
EB%HI:—A ' \ﬁ/ '
| i
3naiioimo MHOJICUHY PO36 SI3Ki6 HePIGHOCMI:
503. a) x> 0; 6) x> >0; B) X’ <0; r)x* <0.
Po3é’soicimob nepisnicms.:
504. a)x’ +3x—4>0; 6) x> +3x—4>0;
B) X +3x—4<0; r)x’+3x—4<0.
505. a) x> +3x-3>0; 6) x> +3x—-3>0;
B) x> +3x-3<0; r) —x’ +3x -3 <0.
506. a)2x’ — 8x +8>0; 6) 2x° — 8x + 8> 0;
B) 2x* — 8x + 8 <0; r) 2x* — 8x + 8 <0.
Po3é’soicimv nepienicms:
507. a)x*+ 6x+8>0; 6)x*+5x—14<0;
B) 2x* — 3x < 0; r)3x’—12>0;
0 2x>+3x—-5<0; €)3x* —10x+3>0;
€)= —2x+3>0; *x) —2x% + 5x — 3 <0.
508. a)x*+x—6<0; 6)x*—3x+22>0;
B) X’ +4x<0; r) 2x° — 18 >0;
0 3x*—3x—6>0; €)2x* +3x-9<0;
€) " +4x-3<0; K) —x> +6x—9>0.
509. a) 2x*>2; 6)4-x*>0; B) X’ <2x+8; r) —2x° < 3x.
510. a)x*<9; 6) x> > 4x; B)2-2x*>0; r)x’<5x+6.
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128 § 2. Keaopamuuna gpynkuin

3naiidimo obnacme 6usHauenHs QyHKYIL:

511. a) y=~/x" +3x+2; 6) y=+—x"+4x-3;
B) y=+x"-16; r) y=+dx—x’.
512. a) y=+/x>—5x+6; 6) y=+9-x".

Po3é’socimov nepienicms.

513. a) (x +3)(x — 1) <0; 6) (2x — 1)(x+4)>0.
514. a) (x —2)(x—4)>0; 6) (x + H(2x +5) <0.
. L \&/
Taar
1 %n 'H‘
Po3é’socimov nepienicms.
515. a)x* — 0,4x — 0,96 < 0; 6)x’+x—1>0;
B) —50x” + 250x — 300 > 0; r) 6x° — 5x +1<0;
1) —0,5¢ + 3x — 4 < 0; o) —%x2+2x—320.
516. a)x*—02x—1,2>0; 6) x> —4x+2<0;
B) —8x” + 40x — 56 < 0; r) 123+ 7x+1>0;
1) 0.2¢ = 0,1x— 1 <0; ¢) —%xz +%x+1>0.
517. a) 2x +3)* <x*+4x+12; 6) (x —3)(2x +5) <x(x+ 1);
B) 2x — )(2x + 1) >2(x + 0,5)% r) (x> — 2x)* — (x* = 2x — 6)* > 0.
518. a) x(2x +3) < (2x + 3)(2x — 1); 6) Bx— 1> — (x — 1)* > 4(x + 4);

B) (4x+ Ddx—1)<8x+1)*-1; 1) 2x—DBx+2)—Gx—x+4)<-1.

x2—3x_x+l>x—14 2x-3 1-3x*  x 7

519. a) : 5) I e S
6 9 18 12 16 24 48
2 2

520. a)x _l_x+3g_2; 6)x —3x+2+3—x<8x+9_l.
463 6 9 " 36 4

521. J{ns sSKMX 3HAYCHB X KBAAPATHUI TpudieH —x° + x — 0,21 HabyBae Bix’eMHHX
3HaueHb?
522. Jlnst AKMX 3HAYEHb X KBaAPATHUI TpHuIeH X~ + 2x + 0,75 HalyBae HEBix eM-

HHUX 3HAaY€HbL?
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13. Keaopamni nepienocmi 129

3uaiioimo obnacme eusHaueHHs QyHKYii:

523. a) y=/(1-5x)(1—-x); 0) y=+3x"+4x+1;
B) y=+x" —5x+75; r) y=+1+x-20x".
524. a) y=+/3x>—7x—6; 0) y=v24-10x—x’.

525. 3HaiiniTe yci 3HAYCHHS X, IS SKUX TOYKH MMapaboiu y = 2+ x-2 po3ra-
IIOBaHi BUIIE BiJl BIAMOBIAHAX TOYOK MPsIMOT ) = 3x + 22.

526. 3HaiimiTh yci 3HAYCHHS X, IS AKMX TOUKH mapabomm y =x° — 2x — 4 po3Ta-
IIOBaHI HIKYE BiJ BiIMIOBITHUX TOYOK HpsMoi y = —4x + 20.

527. 3HaiiniTe yci 3HaYCHHS @, Ui SKUX PIBHSIHHSA - (a+ x+ a* =0 mac 1Ba
Ppi3HI KOpeHi; He Mae KOPEHIB.

528. 3maiigiTh yci 3HaYCHHS @, M1 AKUX piBHAHHS X° + (2a + 1)x —2a — 1 =0 He

: I“X i
IBEeH b4 ‘
AN
529. Po3B’soKiTh HEPIBHICTS:

a) (x> +1)*(x* —=10x+9) > 0; 6) | x |(x*—x—30)>0;

B) \/;(x2—9x—90)S0; r) J(x—=2)2x+3)>0;
1

1) V20x? —41x+20 < 0; ) ————>0;

V18+3x—x?

€) 2x—9)Wx> —6x+5>0; &) (x+3VxT+x—12>0;

x2+3x—4S0; 1) x2—2x—215>0.
|x+1| (x—6)

Ma€ KOPCHIB.

3)

530. Po3B’sKiTh CHCTEMY HEpPIBHOCTEH:

X =2x-24>0; x> —2x-15<0;
a) 0)
14-2x>0; X2 -9<0;
2x+3<x% X’ +x<6;
B r
X2 <2x+8; 4x—x*>0.

MpaBo Ans 6e3onnaTHOrO Po3MilLleHHs NiApyYHUKa B Mepexi IHTepHeT mae
MiHicTepcTBO OCBITM | Haykn Ykpainu http://mon.gov.ua/ Ta IHCTUTYT MoaepHi3auii 3micTy ocBiTu https://imzo.gov.ua



130 § 2. Keaopamuuna gpynkuin

531. 3HaiiniTe 00JIACTh BU3HAYCHHS (YHKIIII:

2
a)y=++2«/6—3x; 6)y=w;

15-2x—x* 12-x—x°

B) y=+/2x"-8x" —x—1; ) y= 2x I

Ve —itess -4

X2 —4x-5<0;

532. 3HaiiniTh yci 3HaYECHHS @, JUISI IKHX CHCTEMa HEpiBHOCTEH {
x<a

HE Ma€ Po3B’sI3KiB.

533. 3HaiiniTe yci 3HaUYCHHS @, IUIS IKUX PIBHSIHHS:
a) (a + 1)x* — (a — 3)x — 4 = 0 mMae 1Ba pi3Hi KOpeHi;
6) ax’ + (1 —a)x + a + 1 = 0 Mae X04a 6 OIMH KOPiHb.

534. 3maiiniTe yci 3HaUeHHS b, 1T IKUX HEPIBHICTH HE Ma€ PO3B’SI3KiB:
a)x’+3x+1-2b<0; 6) bx’ —4x +b>0.

535. 3HaiifiTh yci 3HaueHHS @, WA AKHX HepiBHicT (2a — x> +2ax+a+3 <0
BHKOHYETHCS IS BCIX AIHCHUX 3HAYEHB X.

]
ApaBUN-AAAHO0BTOpPEHH
|
536. Ckoportith api0:
2 2 4 2
a —4c : 5) m3 —n_
2a+4c 3m” —3mn
2 2
537. JloBeniTh TOTOXKHICTD [x+ y - 4xy ] : X —2y+y =1.
xX+y xX+y
i . i 2x+y=3;
538. Po3B’skiTh rpadiuHO CHCTEMY PiBHSHb
2x—-3y=-1.
539. Po3B’sKITh CHCTEMY PIBHSHb:
x+2y=3; 6 2x—-4y=10;
3x-y=2; 4x—-3y=10.

540. Ilnax Mixk IBOMa MiCTaMH aBTOOYC TOZO0JaB 3a 3 r'of, a JISTKOBUN aBTOMO-
Oi1p — 3a 2 rof. 3HAWAITh MIBUIKICTH aBTOMOOLIS, SIKIO BOHA Ha 30 KM/Tox
OlyIbIIIa BiJ HIBUAKOCTI aBTOOYCA.
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541. 3wmimasmm 20-BincoTKOBHIA 1 60-BiICOTKOBUI PO3YMHU KHCIOTH, OTPUMAIH
800 r po3unny, 1m0 MicTuTh 30% KucaoTH. CKUTBKH TPaMiB KOKHOTO PO34H-
Hy 3Mmimmanu?

=1

1o
|v||'|

-
AJINT-
i

LD £

542. V neskomy MICTi KOKHUH JIECATHIA MaTeMaTUK — MY3UKAHT, a KOXKHHU OJIH-
HAAIATHN My3WKaHT — MaTteMaTuk. Koro B MicTi GinbIe — My3HKaHTIB 4n
MaTeMaTuKiB?

(B Cuctemu piBHAHB i3 ABOMa 3MIHHUMM

1. PiBusinuA i3 ABoma 3mimHuMu. Hexaif Bimomo, 10 TiMOTeHy3a MPSMO-
KyTHOT'O TPUKYTHHKA JIOPIBHIOE 5 cM. SIKIIIO JOBXHHY OJIHOTO 3 KaTeTiB TO3HAYH-
TH Yepe3 X CM, a IPyroro — depe3 y CM, TO MaTUMEMO PiBHICTh

Ry =5
sIKa MICTUTB JIBI 3MiHHI — X Ta . TaKky piBHICTBb, SIK BiZJJOMO, HA3UBAIOTh PIGHAHHIM
i3 06oma 3minnumu (a00 PIBHIHHSM i3 TBOMA HEBIIOMUAMH).

VY 7 kiaci MU pO3IIISLIANH JIiHIHI PIBHSHHS 13 JIBOMA 3MIHHUMH — DPIBHSIHHS
Buny ax+by=c. Tak, 2x— 5y =1 — niuiitue piBusiHus. PiBmsnns x” —y =2x,
xXy=1, x+y=23x"" Tex € PIBHAHHAME i3 IBOMA 3MiHHHMH, OJHAK HE € JiHiMi-
HUMH.

JliBoro Ta mpaBOrO YaCTUHAMU PIBHSIHHS X - y =2Xx € MHOTOYJICHH BiJITOBII-
HO JIPYTOTO Ta IEPIIOro CTeTeHs. bulbImmii cTeninb JOPIBHIOE 2, TOMY KaXyTh, IO
x> — y = 2X — Tie PiBHAHHSA APYrOro CTEIEHS i3 JBOMA 3MiHHIMH.

Piusmnsg 2x —5y=1, x¥’y=1 i x+y=23x"»" — ue BiANOBITHO piBHAHHSA
MEepILOTro, TPETHOTO 1 YETBEPTOr'O CTEIEHIB.

Haramaemo, 1mo po3s’saskom piBHAHHS 13 JBOMa 3MIiHHHMH Ha3WBAIOTh TMapy
3HAUECHb 3MIHHUX, JUISl SIKUX PIBHSHHS [I€PETBOPIOETHCS Y TPABUIILHY YHCIIOBY piB-
HicTh. Tak, piBHsHES X° + y” = 25 Ju1s X = 3, y = 4 TIepPETBOPIOETHCA Y NPABHIIBHY UH-
cioBy piBHicTs 37 + 47 = 25. ToMy mapa 3Ha4eHb 3MIHHEX X =3, y =4 € p03B’s3KOM
1boro piBHsHHA. JlaHuii po3B’s30k 3amucyroTh mie U Tak: (3; 4). Po3s’si3kamu piB-
HstHHs X° + 17 = 25 € Takox mapu (—3; 4), (4; 3), (0; 5), (—5; 0) Toto.
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132 § 2. Keaopamuuna gpynkuin

SIK110 HAa KOOPAUHATHIN TUTONINHI TIO3HAYUTH BCl TOYKH, KOOPIUHATH SKUX €
PO3B’A3KaMH JESIKOTO PIBHAHHSA i3 JBOMA 3MiHHUMH, TO OAEPKAMO 2paghik IOTO
PIBHSIHHSI.

I'padpikom  miHifHOTO  PIBHSAHHA

[0 NS

ax+by=c, ne a#0 abo b#0, sk mMu
3HA€EMO, € TpsAMa. 3 Kypcy reoMeTpii Bi-
JIOMO, 110 TpaikoM piBHSIHHS

(x—a)’+(y-b’ =R,

me R>0, e Komo i3 HEHTPOM y TOYII
(a; b), paniyc sikoro mopiBHioe R. Tak,

rpadikom piBHsHHES x° + ) = 25 € K110 i3

LIEHTPOM y TI0YaTKy KOOpAWHAT, pajiyc -5
SKOTO JIOPiBHIOE 5 (pHc. 72). Puc. 72

. . - 1
PiBustiHs x* — y = 0 Ta xy = | piBHOCHIbHI piBHAHHAM y =X’ Ta y =—. Tomy
X
ixHIMU rpadikaMu € BiAMOBITHO napadosa Ta rinepoona.

2. I'padiunnii cnocié po3B’sA3yBaHHs cucTeM PiBHSAHBL. Y 7 KJ1aci MU po3-
TSN Pi3HI CHOCOOM PO3B’SI3yBaHHS CHCTEM JIHIHHHUX piBHSHB: rpadivHuii cro-
¢, cmocoOu MmiACTaHOBKH, AoAaBaHHSA. Hexall mOTpiOHO po3B’sI3aTH CUCTEMY

X +y° =25;
y=5-x,
o0uaBa PIBHSIHHSA SKOI € pIBHAHHAMHE JPYTOTO CTETICHS.

Bynyemo B oxHiil cucremi koopAuHaT rpadiku 000X pIBHSHb CHCTEMHU
(puc. 73). T'padixom piBHsHHS x°+)*=25 € Komo, a rpadikoM piBHSIHHS
y=15—x"— mapa6omna. Lli rpadixu marots 3 cminbai Toukm: A(0; 5), B(-3; —4) i
C(3; —4). Jlerko nepeBipuTH, 10 KOOPAUHATH KOKHOI 3 IIMX TOYOK € PO3B’SI3KOM
SK TIepIIOro, Tak 1 JApyroro piBHsHb cucremu. OTKe, cUCTeMa DIBHSHb Mae 3
po3w’sizku: (0; 5), (—3; —4)1(3; —4).

3ayesaoicenns. 111006 nepexoHaTucsl, 110, BAKOPUCTOBYIOUH PUCYHOK, MM TIpa-
BWJIHO BKa3aJlM CIIIJIbHY TOUYKY rpadikiB piBHIHb CUCTEMH, MOTPIOHO IEPEBIPUTH,
Y KOOP/IMHATH I1i€T TOUKH CIPaBJi € PO3B’sI3KaMU KOXHOTO 3 11 pIBHSIHb.

MpaBo Ans 6e3onnaTHOrO Po3MilLleHHs NiApyYHUKa B Mepexi IHTepHeT mae
MiHicTepcTBO OCBITM | Haykn Ykpainu http://mon.gov.ua/ Ta IHCTUTYT MoaepHi3auii 3micTy ocBiTu https://imzo.gov.ua



14. Cucmemu pienans iz 060ma 3MIHHUMU 133

4
1
514
- /1N X+ =251
\
/ \
/ \ \
1
/
15 3 0 \l 3 S
/
\ | \ /
| \
I \
BN AcC
Puc. 73

L]ob poss’sizamu cucmemy pighsiib i3 060Ma 3MIHHUMU 2PAPDIMHUM CNOCO-

60M, nompioHO.
1) moOynyBaTu rpadiku piBHSIHb CUCTEMH B OJIHIN CHCTEMI KOOP/IMHAT;
2) 3HaWTH KOOPJMHATH CIIBHUX TOYOK IUX rpadikis.

3. Po3B’si3yBaHHsI cuCTeM piBHSIHb. SIKIIO B cuUCTeMI DPIBHSHb i3 JIBOMa
3MIHHMMH OJTHE 3 PIBHSHB € PIBHSHHSAM IEPIIOrO CTENEeHs, TO TaKy CUCTEMY MOX-

Ha PO3B’SI3aTH CHOCOOOM NiOCMAHOBKU.

. 3x-y=2;
IIpuxaan 1. Po3B’s13aTu cucreMy piBHSIHb .
3x"+y" =28.

® BupaszumMo 3 nepiioro piBHIHHS 3MIHHY ) 4epe3 3MiHHY X:
—y=-3x+2; y=3x-2.

[TizcraBumo y apyre piBHSHHS 3aMiCTh y BUpa3 3x — 2 1 po3B’sDKEMO Ofep-
JKaHe PIBHSHHS 3 OJIHIEI0 3MIHHOIO X:

3¢+ (3x—2)"=28; 3x°+9x - 12x+4-28=0;

126" - 12x-24=0; x*-x-2=0; x;=-L;x,=2.

3a popmyiioro y = 3x — 2 3HaXOAUMO:

n=3x-2=3-(-1)-2=-5  »=3x-2=3-2-2=4
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134 § 2. Keaopamuuna gpynkuin

Omxe, cucTema piBHSHD Ma€ 1Ba PO3B’M3KH: X1 = =1, y1 = =5, X, =2,y =4.
Biamosine. (—1; =5), (2; 4). @

LL]ob6 poss’sizamu cucmemy pigHsHb CHOCOOOM NIOCMAHOBKU, NOMPIOHO:

1) BUpa3uTH 3 IESIKOT0 PIBHSHHS CHCTEMH OJIHY 3MIHHY Yepe3 iHIIY;

2) miAcTaBUTH OJEpKaHWK BHpa3 B IHIIE PIBHAHHS 3aMiCTh BiAMOBITHOI
3MIHHOT;

3) po3B’si3aTH OieprKaHE PIBHSHHS 3 OJIHIEI0 3MIHHOIO;

4) 3HaWTH BiJMOBITHE 3HAYCHHS 1HIIIOT 3MIHHOT.

, , x*+y’ =10;
IIpuxaan 2. Po3s’a3atu cucteMy piBHAHB
xy =3.
o [ToMHOXMMO JpyTe PIBHSAHHSA CHCTEMH Ha 2 1 0aMO 0 TIEPIIOro PiBHSIHHSA,
OZIEPAKUMO:
x*+2xy +)* = 16.
3Bimcu: (x +y) = 16; x+y=4 abo x+y=—4.
OT7Ke, MOXKIIMBI JBA BUIAIKH.
x+y=4; =4-—x;
Y Y Ax—x*—3=0: X —dx+3=0;
=3 (x(4-x)=3;
x1=1; x=3. yy=4-1=3; y,=4-3=1.
(15 3), (3; 1) — pO3B’SA3KHU CUCTEMHU.
xX+y= —4, =4 —-X;
2) . Y —A4x—-x*-3=0; X*+4x+3=0;
xy=3; x(—4-x)=3;
x3=-1; x4=-3. y3=—4-(-1)=-3; y4=—4-(-3)=-1
(-1;-3), (=3; —1) — pO3B’SI3KK CUCTEMH.
Bignosine. (1; 3), (3; 1), (=1;=3), (-3; -1). @

3aysasicennsn. CucreMy pIBHAHB 13 TpUKIamy 2 MOKHa Oyio © po3B’s3aTH
CIOCOOOM TIiJICTAHOBKH, BHUPA3MUBILIH i3 JPYroro piBHSHHS 3MIiHHY ) 4epe3 3MiH-

. 3
HY X: y:;.
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T |
'Fqﬁ TUX;XT x‘sq?—aﬁar" Binsie

x+y=a;

Po3B’s13y104n CHCTEMY PIiBHSIHb BHIY { ne a i b — nesiki Bimomi umcna,

xy=>b,
MO’KHa BHKOPHCTOBYBATH TeopeMy, oOepHeHy 10 Teopemu Bieta. Tak, po3B’si3yl0un NpHK-

. x+y=4; . .
Jan 2, MU MaJId CUCTEMY PIBHAHBb { Ha ocHoBI 3raJaHol TCOpEMH 4Yuciia X Ta y €
X

KOPGHSAMH KBAJPATHOTO PiBHSHHS 1 — 41 + 3 = (. P03B’s13aBIIN PiBHAHES, 3HAHIEMO: 1] = 1;
t, = 3. Toni mapu uncen (1; 3) 1 (3; 1) — po3B’s13ku TaHOT CUCTEMHU.

JUist po3B’sI3yBaHHS PsTy CHCTEM PIBHSHB 3pYYHO BUKOPHUCTOBYBATH MenoO 3aMiHu
3MiHHUX. PO3TIISTHEMO HPHKIIALL.

X
xy——=3;
Ipuxaan 3. Po3B’si3aTn cuctemMy piBHSIHB Y
2x
3xy+—=14.
y

p X s .
e 3podumo 3aminy: xy=u, —=v. OnepKuMo CHCTeMy JiHIHHUX pPiBHIHb
y

u—v=3; .
’ po3B’s3koM sKoi € u =4, v = 1. [loBepHYyBILIKCH 10 3aMiHH, MATUMEMO:
3u+2v=14,

X_q. =2, 1=2; xnp=-2,y=-2
y
Bignosine. (2; 2), (-2; -2). @

Posrasinemo 1€ OAUH IpUKJIad.

v {xy:4; {yz =4;
X
P le=w

xy—x=35;

Hpukaang 4. Po3B’s13atu cucteMy piBHSHb R 5
xy’ —xy~ =560.
xy—x=35;

OckinpKu xy —x = 35, 10 i3
yz(xy—x):560. 7

o [[epenuiuemMo JaHy CHUCTEMY Tak: {

JPYroro PiBHAHHS CHCTEMH MATHMEMO: ) - 35 = 560; 3% =16; y, =4, y, = 4.
[TizcTaBUMO 11 3HAYCHHSI ) B TIEPIIE PIBHSAHHS CUCTEMH:

—4x —x=35, x;=-7;, 4x—x=35 x,= 11%.

Biamosizne. (—7; —4); (1 12; 4) e
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136 § 2. Keaopamuuna gpynkuin

nY @ pe D' 2 | alnn r\an
JUIOD MmoArnti o '.’|D »

Bnpaga 1. [To6yaysatu rpadik piBHAHHS ¥ =~/4 —x”.

n 2
L | vi J 1 H 1

—_

e OCKilbKH ISl JIOMyCTMMUX 3HAYeHb X BUpa3 v4—x’ HabyBae HeBia eM-
HUX 3Ha4YeHb, TO ¥ > 0. ToMy maHe piBHSIHHSA PIBHOCHIIbHE TaKUM JBOM yMOBaM:
y>0Tay’=4—x", aki MoxHa 3amucaTH Tak: x> +y° =4, y > 0. Oxe, Tpadikom
PIBHSIHHS € TIBKOJIIO 13 IEHTPOM Y ITOYATKy KOOPAWHAT, PAiyC SIKOTO TOPIBHIOE 2, i
sIKe PO3TaIlIOBaHe y BEPXHIW MiBILIONIHHI (puc. 74). ®

Bnpaga 2. [ToOymyBatu rpadik piBHSIHHSI |2x - y| =2.

® SIKio MOJIyJib YHcia JOPIBHIOE 2, TO IUM uucioM € 2 abo —2. Otxe,
2x —y =2 abo 2x —y =-2. Tomy rpadikoM piBHSIHHS € JBl NpsMi, 3a/1aH] PiBHSH-
HAMHU 2X —y =212x —y =-2 (puc. 75). ®

N

Puc. 74 Puc. 75

. xX+2xy=35;
Bnpaga 3. Po3B’s13aTu cucteMy piBHSIHb
3y—2xy=2.

e JlonaMo 10 TEpHIOro pIBHSHHS CHUCTEMH JIpyre PIBHSHHS, OJEPIKHMO:
x+ 3y =7, 3Binku x =7 — 3y. [lincraBuBimm 3amicte x BUpa3 7 — 3y B apyre pis-
HSIHHSI CHCTEMH, MaTUMEMO:

3y—20(7-3y)=2; 3y—14y+6°—2=0; 6°—11ly-2=0;

D N IE W (0 D) DO PP
Vi 6»)’2 2. x1=17 3K 6}—72, Xx=7-3-2=1.

Biamosiss. (7%;—%} , (1;2). @
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AV /7S PN
PAY g 9/

543. Yu e po3B’s3KkoM piBHSHHS X° + y = 10 mapa uncen:

a)x=3,y=1; 0) (-2; 6)?
+y? =17,
544. Yu € po3B’s3KOM CHCTEMH PiBHSIHB {x +); ’ mapa umcen:
Xy =
a)x=-ly=4 6) (1;4)?
. | tert
iBeHB A 1
| VA
THobyoyume epagix pieHsnmsi:
545. a) 2x -3y =6; 6) x> +)°=9; B) 2 —y=0.
546. a)x —2y=2; 6) X+’ =4.

Po3z6’sicimo epagiuno cucmemy pisHsiHb:

X+y=2; xX—-y=2; X+ =1
547.2) 0. " R
y=x7 X +y =4, y=x>+1.
2x — =0; 2 2=9.
548. a) Y RS
y=x; x+y=3.
Pose’socimo cucmemy pigHanb:
=3x-2; =2y+1; 3+t =7;
549.2) 6 g oYY T
y=x3 xy+y=4; y=2x;
x+y=2; x—y=11; +y? =4,
) ) 91"
xy=1; xy = —-28; x+y=2.
=x+l; 2:9' 2x — =2;
550, a) 40 R g Y
Xy =x"; x+2y=9; xy+2y=0.
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138 § 2. Keaopamuuna gpynkuin

. = \&/
iBeH
1 %n 'H‘
Pose’soicimo epaghiuno cucmemy piensinw:
—x*=2x=0: ¥ —y+1=0; x'—y=0;
ss1.a) 0 T g [T ’=
xX—y=-2; X +y =5 \/_ y=0.
=x"—2x+1; X +2y="T;
552, a) 7 Y TNTE y[ R
y-x=1 X+ =2; x +y =10.
Yemanosime epaghiuno xinokicme po36 s3Kie cucmemu piHsHb:
2 2
X +y =4, xy=-1;
553. a) y2 ORI
y=x —-2x+2; y=4-x".

Po36’siicimo cucmemy pieHans:

)C + = 9 y = x +4x
4[x_l’_ y

x+y+1=0; x—=2y=4;
555. a 5 0)
3x"+2xy+y=9 x*=3xy -2y’ =8;
X' =5y=14; 2x—y=1;
B) r)
2x+3y=3; (x=D(y+2)+x>+3=2xy;
x+y=4; 2x+y=75;
m) i_ézl- €)1 4x +l:2
x y x+y x
x+y=0; —4=3y;
sse.a) . R A
X —=xy=2y7; 2x+D(y—-1)=6xy;
) 3x—2y=4; ) x=y=L
B r)y2 3
xz—xy:2; —+——4
242 =25; X+2y+xy=10;
557 a) 1, ORISR
x -y =7, x+2y—xy=2;
xy+2x=5; X' +2x-y=5;
B) r)
xy—3y=-6; X +x—2y=6.
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14. Cucmemu pignans i3 060ma 3MIHHUMU 139

x> +xy=10; x+y° =5;
558. a) | | 0) )
X —xy=-2; 2x—y—-y =-4.
g_lzl; 8§ 8 1
- +
559. a) . e 0 Y
11 2 4
—+—==2; + =1.
Xy X—y x+y
X X X
560. a) Y 0) g
12 . 4 3
—+==1; —+ =1.
X X x+y
2 2+t =1 * 4yt =26;
561. a) 1~ 07 R R
2x-3y=2; xy=35
P 2xy+yt =4 ?4y? =25;
562. a) 4 TV T® 6 T T
4dx+3y=1; xy=12.
EB%H
563. TloOynyiiTe rpadik piBHIHHS:
a) y+V4—x> =0; 0) [x—y=2;

r) yz"xz ~=0
(x=2)"+(y-4)

B) [y[-x" =0;

564. Po3B’sokiTh rpadiuHO CHCTEMY PIBHSHb:

xy=2; x—y=1;

a) 2 6) 2 2
(x+D)"+y=0; (x=2)" +y" =25;
=y =0 X+ (y=3)"=9;

B) 2 r) 2 2
X +y=2; (x=3)"+y =09.
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140 § 2. Keaopamuuna gpynkuin
565. Po3B’sKiTh CHCTEMY PIBHSHb:
—x=2 ; X2 —6xy+9y* =225:;
a) Y 5) y+9y°
xy’ —y=3x; Y +3xy=-3
¥+ =10 ) xX+y—-2xy=3;
r
X'y’ =9 Xp(x+y)=2;
Y.
) v X L ) {(2x+y)2—2(2x+y):15;
a e
2xy—3—y:6, 2x+2xy+y=11;
X
X, x-2y x+2y 10,
€y X ' ®) {x+2y x-2y 3’
x” +3xy—5y° =20; 3x—5y:17;
) xz—y2=8; —y =56;
3
xt—x?y? =72; x +xy+y*=28.
. . . y+2x=3; .
566. Cxinpku po3B’s3KiB Mae cUCTEMA PiBHIHB . 3aJICKHO Bif] 3HAUCHB a7
X —xy=a
o . . . X +y =1;
567. 3HaiiniTe yci 3HaUCHHS b, TS IKUX CUCTEMa PiBHSIHB
x+y=>b:
a) He Ma€ PO3B’sI3KiB; 0) Mae JMIIe OJUH PO3B’S30K.
568. 3naiiniTh yci 3HAUCHHS g, JUIS SIKMX CUCTEMa DPIBHSHb Ma€ 3aJlaHy KUIbKICTh
PO3B’SI3KiB:
—[X|= 0; 2 + 2 =
a) yz | | 2 pO3B’sI3KH; 0) Ty 4 pO3B’SA3KHU.
X t+y=a; =1
n|pa|3'. AAAROBTOPEeHH
569. CrpocriTh Bupas:
3ab + 6b° x' =5
a) ———; 0 ;
) a’ —4p* ) x—+/5
2
B)§+a+3:a +3a; 9 —3a_c-(18621_9f—2a+c).
a a-3 3a-9 3a+c 2a-c \9a -c
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15. Po3zé’azysannsn 3a0au 3a 00NOM02010 CUCHIeM PDIGHAHDb 141

570. Binomo, mo 1,5 <m < 1,7. OuiHiTh 3HaUSHHS BUpa3y:
a) 2m —4.8; 0) 4,5 - 2m.

571. KopeHi x, Ta x, piBHIHHS x* + px + 12 = 0 3a10BOJIBHSAIOTH YMOBY x, —x,=1.
3HaUIITH p, Ko p > 0.

572. 3a 3 ropx 3a Tedi€ro PiuKH 1 2 TOJ MPOTH Tedii TEIUIOXig MpoXoauTh 123 kM, a
3a 2 roj 3a tediero i 1 rox npotu Teuii — 75 kM. 3HANAITH MBUAKICTD TEII-
JIOXO0/1a Y CTOSIYIN BOAI 1 IBUJIKICTH TEUil piuKy.

573. 3a 1 kT moMizopiB i 3 KT OTipKiB TOCHOAMHSA 3aruartmwia 25 rpH. TmwkaeHs To-
My, KoJau momizopu Oynu pemeBmnmu Ha 10%, a OTipkd JOpPOKYMMH Ha
20%, 3a 3 Kr MoMizopiB i 2 Kr oripkiB BoHa 3amiatuia 39 rpH. CKUIbKH TpH-
BEHb KOIITYE | KT MOMIIOPIB 1 CKUIbKK 1 Kr OripKiB 3apas?

574*.baceiiH, 10 IKOTO MiABEICHI ABI TPyOH, depe3 mepiry TpyOy HAIlOBHIOETHCS
BOJIOIO Ha 5 roji MIBHJIMIE, HIK Yepe3 Apyry. SIKIIO CroyaTky BiIKPUTH APYTY
TpyOy, a depe3 8 roj BiIKpUTH W mepmry, TO OaceiftH Oyae HAITOBHEHUH 3a
18 roa. 3HalAITh MICTKICTh OaceiiHy, SIKIIO 3a 5 roa yepes nepiry Tpyoy i 3a

3
4 rox uepes apyry TpyOy pazom npoxoanTb 20 M~ BOJIH.

MNMoNiDIK\IAT
11OMI1 H

43/

575. I3 amcen 1, 2, 3, ..., 99, 100 Bubpamu 51 uncno. Yn 060B’SI3KOBO cepe HUX
3HAMYThCS JBA YUCIIA, PI3HUIIS SKUX JOPIBHIOE 17

€ Posp’aaysaHHsa 3apau
3a JONOMOror CMCTeM pPiBHAHb

Bu Bxke po3B’si3yBaiu 3ajaui 3a JONOMOTOIO JIIHIHHMAX Ta KBaJpaTHUX PiB-
HSIHB, CHICTEM JIHIHHUX PIBHSIHB i3 TBOMA 3MiHHUMHU. Po3riissHeMo 3amadi, MaTemMa-
TUYHHMHU MOJIEJISIMU SIKMX € CUCTEMH DIBHSIHB, Y SKUX X04a O OJIHE 3 PIBHSHb HE €
THHIAHIM.
3amauva 1. I3 1BOX MYHKTIB, BIICTaHb MIX SKUMH JOPIBHIOE 18 KM, BUHIILIH OTHO-

YaCHO Ha3yCTpId OJHA OIHIHM MBI TPYIH TYPHCTIB 1 3ycTpiTuCs depe3 2 TOo.

3HalTH IBUJAKICTH PYXY KOXHOI IPYIH, SIKIIO NMEPUIild JJIsi MPOXOPKEHHS

YCBOTO IIISIXY MIXK ITyHKTaMH 1OTpiOHO yacy Ha 0,9 rox Oinbie, HixX IpyTiil.
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e Hexail MBHUIKICTh NEPIIOi TPYIH TYPUCTIB AOPIBHIOE X KM/TOJ, & IPYroi —
y kM/rog. ['pymu 3ycTpimucs gepes 2 TOf, TOMY 0 3yCTpidi Meplia rpyra mpoinuia
2x KM, a 1pyra — 2y kM. Pazom Bonm mpoitnum 18 xm, Tomy 2x + 2y = 18.

[lo6 mnpoiTH yBech HUISIX 3aBAOBKKK 18 kM, mepiuiii rpymi mnoTpiOHO

18 ., 18 . - . .
— rof, a apyrii — — roxa. OCKUIBKM HepIniii Tpymi Ha 1e moTpidHO Yacy Ha
X
. . ., 18 18 .
0,9 rox Ginbie, HiX Apyrii, To: — —— = 0,9. Maemo cuctemy piBHSIHB:
x oy
2x+2y=18;
18 18 0.
Xy

3a 3MicTOM 3amadi 3HAYSHHS X Ta ) TOBUHHI OyTH momatHuMHA: X > 0 i y > 0.
3a takux ymoB xy # 0. Tomy, MOMHOXMBIIM OOK/IBI YACTUHH JPYTOTro PiBHSIHHS Ha
Xy, MAaTUMEMO:

2x+2y=18; xX+y=09;
18y —18x=0,9xy; 20y —20x = xy.

Po3B’smkeMo oneprkaHy CHCTEMY PIiBHSHB CIIOCOOOM ITICTAHOBKH: J =9 —Xx;
20(9 —x) —20x = x(9 — x); X2 —49x+180=0; x;=4;x,=45.
Sxkmox=4,Toy=9-4=>5.

Sxmo x =45, 0 y =9 — 45 = —-36 — He 3aJ10BOJIbHSIE HEPIBHICTB ) > 0.
Bignosigs. 4 km/Toj; 5 kM/To. @

3amaua 2. Cax i ropoa MaroTh PsAMOKYTHI popmu. JlokuHa caay Ha 30 M MeHIIa
BiJl TOBKMHH TOPOAY, POTE ¥oro mmpuHa Ha 10 M OibINa BiJ MIUPHHA TO-
poxy. 3HaiiTH po3MipH camy, sKIIO #oro mioma gopisaoe 900 M2, a mIoma
ropoxy — 1200 M.

® 3a YMOBOIO 33/1a4i CKJIaaeMO TaOJIHIIIO.

Josorcuna Hlupuna Ilowa
Can XM yM xy =900
T'opon (x+30)™m (y—10)™m (x+30)(y—10)=1200
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Maemo cucTeMy piBHSHb:

xy =900;
{(x+ 30)(y —10) =1200.

Po3B’spxeMo 1110 cuctemMy:

xy =900; xy =900;
{xy —10x+30y—300=1200; {900—10x+30y -300=1200;

xy =900; xy =900; y(3y—60) =900;
{—10x+30y =600; {x—3y =-60; {x =3y-60;
3y7 = 60y—900=0; y*—20y—300=0; y,=-10;y,=30.
3Ha4yeHHA )| HE 3a7J0BOJIFHAE YMOBY 3aadi (IIMPHHA cagy HE MOXKE BUpaxka-

TUcs Bia eMHUM unciioM). Tomy: y =30; x=3y—60=3 - 30 — 60 = 30.

Bignosigs. 30 m; 30 M. @

3agaya 3. /IBa poOITHUKHM MarOTh BUKJIACTH MOPLKKY. [licis Toro sik mepmmii po-
OITHUK TIpompalfoBaB |1 JieHb cam, a MOTIM 2 JHI pa3oM i3 JIpyrduM, BUSIBH-

2 .. . . .
JIOCh, IO BOHHU BHUKJIAJIN g YCi€1 JOPIKKHU. 3a CKIIbKHU JHIB MOKEC BHKJIaCTHU

JIOPIKKY KOXXHHUI POOITHHK, MPAIIOI0OYN OKPEMO, SIKIIO, MPALIOI0YN pa3oMm,
BOHHU MOXYTb 11 BUKJIAcTH 3a 4 1Hi?

e Hexail nepuuii poOITHUK MOXKE BUKIIACTH JOPDKKY 33 X JHIB, & JPYTHid —

3a y nHiB. Toxi 3a 1 neHs nepmmii poOITHUK BUKJIaga€e 1 YaCTHHY JIOPKKH, ApY-
X

. 1 1 1 1 1
Ml — — 4YacTHHY, a pa30M — — 4YacTuHy. Tomy —+—=—.
v 4 x y 4
Komu nepmmii poOiTHUK mponpainioBas 3 JHI, a ApYrud — 2 1HI, TO BOHU
2 L 3.2 2
BUKJIAJIH — YyCi€l TOPIKKH, TOMY —+ ===,
3 x y 3
Maemo cucTeMy piBHSHb:
1,1 1
——= =
x y 4
3.2 2
—+===
x y 3

Po3B’s13aB1M cucremy, 3HaX0uMoO: X =6, y=12.
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OTxe, nepiinii poOITHUK MOXKE BHKIIACTH JIOPIKKY 3a 6 IHIB, a Ipyruit — 3a
12 muiB.
Bignosigs. 6 quiB; 12 gHiB. @

3apgauya 4. J[Bormdpoe uncno B 4 pasu Oinpire Bix cymu Horo mudp i Ha 16
Oinbie Big 1OOYTKY nudp. 3HAHTH 11e YUCIIO.

e Hexail nrykane 4mciio Mae x JIECATKIB Ta y ONUHHMI. ToJi BOHO JOpIBHIOE
10x + y. Lle gucno: B 4 pa3u OinbIne Bix cymu ioro mudp, Tomy 10x +y =4(x + y);
Ha 16 Ounbiie Big 1o0yTKy mudp, Tomy (10x + y) —xy = 16.

Maemo cucTemy piBHSIHB:

10x+y=4(x+y);
(10x+ y)—xy =16.
Po3B’s3aBmm cuctemy, 3HaX0muMoO: X =2, y1=4; x, =4, y,=8.

OTXe, ITyKaHUM YHCIIOM € 24 abo 48.
Binnosine. 24 ado 48. e

|
iB H-b—1|A

576. Tlepumerp JiNSHKH IPAMOKYTHOI opmu fopiBHIoe 30 M, a rioma — 56 M.

3HalAITh JOBXKMHY Ta IUPUHY TUITHKH.

577. 3HaiimiTe po3MipH MaiiiaHYMKa MPSMOKYTHOI (hOpMH, SKIIO HOTO JOBXKHHA
Ha 2 M MEHIIA BiJ[ I0JBOEHOT IMPHHH, a IUIOMIA J0piBHIOE 180 M’

578. JloOyTok mBox wmcen mopiBHIOE 64. 3HAWMITP IIi YKCIIa, KOO OJHE 3 HUX Ha
12 GuibIre BiJ iHIIOTO.

579. Cyma aBox umcen nopiBaroe 11, a ix 7o0yTok — 28. 3HalmiTh 11 Yrcia.

580. Cyma nBox ymcen JOpIBHIOE 2, a Pi3HMIL 1X KBaapariB — 16. 3HainiTh 1i
qHCIa.

581. Pisnurs nBox uwmcen gopiBHioe 10, a cyma ix kBagpatiB — 82. 3HaWmITh I
qHCIa.

582. Cyma nBoX HarypalbHHX 4ncel JopiBHIOE 20, a HOTPOEHHH NOOYTOK J1OpiB-
HIO€ KBIpaTy OUTBIIOTO i3 IUX Yucel. 3HAWIITH I1i 9nCIa.

583. PisHuns MBOX HaTypaJbHUX YHCEN AOpiBHIOE 8, a TX m00yTOK yTpuui Oiib-
I Bif CyMH. 3HAIITH i 9HCia.
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584. JlormdpoBe Yncio OLIbIIE Bij MOJBOEHOT CYMH HOTO IUdp Ha 8, a BiJ 10-
OyTKy mndp — Ha 12. 3HaHAITH [1e YnCIo.

585. 3uaiiniTh qBoMQpoBE YUCIO, Ke B 7 pa3iB OUIbIIE BiJ CyMH Horo mudp i Ha
34 Ginpmie Bix JOOYTKY ITUD.

586. 3naiiniTh CTOPOHU MPSIMOKYTHHKA, IEPUMETP SKOTO JOPIBHIOE 28 1M, a Iia-
ronaias — 10 oM.

587. I'imoreny3a NMpSMOKYTHOTO TPHKYTHHKA JOpiBHIOE 13 cM. 3HaliaiTh KareTn
IFOTO TPUKYTHHKA, SKIIO 1X cymMa JOpiBHIOE 17 cM.

588. IlepumeTp NpsSMOKYTHHKA JOPIBHIOE 26 CM, a cyMa IUIONI KBaJpaTiB, MOOY-
JIOBAHHX Ha JBOX HOTO CyMDKHHX CTOpOHAaX, JOpiBHIOE 89 cM’. 3HaiiiTh
CTOPOHU NPSIMOKYTHHKA.

IBEH

589. 3 micTa 4 B micTo B, BincTaHb MiX SKUMHU A0piBHIOE 210 KM, OJTHOYACHO BHi-
xXanu aBa aBroMoOun. IIIBuakicTs omgHoro 3 Hux Ha 10 KM/roj Olubla Bif
IIBUKOCTI 1HIIIOTO, 3aBISIKM YOMY BiH MpHixaB y micto B Ha 30 XB mBUAIIE.
3HalAITh MBUAKICTH KOMKHOTO aBTOMOOLIS.

590. 3 6a3m BIAMOYMHKY OJHOYACHO Yy MPOTHJICKHUX HANpsSMaxX BUPYIIWIA IBi
rpymu TypuctiB. Uepes 3 rox BigcTaHb MiXK HUMHU JopiBHIOBaia 21 kM. 3Haii-
IITh MIBUIKICTh KOXKHOI TPYITH, KOJHU BIIOMO, IO IIUIAX 3aBJOBXKKH 6 KM Of-
Ha 3 HUX NMpoXoauTh Ha 30 XB MIBHALIE Bij IHIION.

591. Bincranp Mixk mictamu A Ta B mopiBaioe 480 kM. 3 IUX MICT OJHOYACHO Ha-
3yCTpid OJJMH OJHOMY BHHIUIH jBa moizau. Yepes 3 rox pyxy iM 1o 3ycTpidi
3anumanocs mpoityu me 60 kM. 3HaHAITh MBUIKICTS KOXKHOTO MO0i3/1a, SKIIO0
LUISIX MDK MictamMu 4 Ta B OAMH 3 HUX IPOXOAUTH Ha 2 TOJI MIBUALIE, HIXK
IHIITHH.

592. JlBa BenmoCHUIIEANCTH BHIXaJM OJHOYACHO 3 MYHKTIB A 1 B Ha3zycTpid OJUH
ogHOMy. Yepes roamHy BOHU 3yCTPUIHCS 1, HE 3YIHHIIOYHCH, NPOITOBIKHIN
pyxatucs 3 norepeaHiMu mBUAKocTIMA. OAMH 3 HUX NpUOYB y MyHKT A Ha
27 XB paHilie, HUK 1HIIUH — y MyHKT B. 3HalAITh MBHIKICTH KOXKHOTO Be-
JIOCHUIIEANCTA, SKIIO BIJICTAHb MIX ITYHKTaMH JIOPIBHIOE 36 KM.

593. 3 micTta A B MicTO B, BifcTaHh MX SIKUMH AOpiBHIOE 120 KM, BHiXaB MOTO-
LUKJIICT, a yepe3 40 XB Ha3ycTpid Homy 3 MicTa B — aBTOMOO1JIb. MOTOIHK-
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JicT y MicTo B i aBToMOOLIB Y MicTO 4 IPUOYIH OTHOYACHO. 3HANITh IIBU-
JIKOCTI MOTOIMKJIIICTa Ta aBTOMOOLIS, SKIIO MOTOMHUKIICT 3a 3 TOI MPOiXK-
Jokae Ha 90 kM OljIblie, HixkK aBTOMOO1IE 3a 1 roj 1 MIBUIKICTH aBTOMOOLIS HE
nepeBumrye 120 km/To.

594. JIa exckaBaTopu, MpaIfOI0YU pa3oM, BUPUIU KOTJIOBaH 3a 7 roa 30 xB. 3a
SIKUA 9ac MOKe BHPHUTH KOTJIOBAH KOXKEH €KCKaBaTOp, MPAIFOI0YN OKPEMO,
SIKIIIO OZHOMY 3 HUX IMTOTPiOHO HA Iie yacy Ha § roj Ouiblle, HiXK 1HIIOMY?

595. JlBa TpakTOpH, MPAIFOIOYX pa3oM, 30pajd IMojie 3a 2 AHI. 3a CKIIbKH THIB
MOXKE 30paTH BCE I0JIe KOXKEH TPAKTOp, MPAIIOI0YN OKPEMO, SIKIO OJWH 3
HUX MOYKe 3p0oOuTH I1e Ha 3 JIHI MIBHU/IIE, HIXK 1HITIA?

596. PesepByap, MICTKICTb SIKOTO JOPiBHIOE 25 M’, MOKHA HATIOBHHUTH BOJIOKO Ue-
pe3 1Ba KpaHu 3a 2 roj1. SKuio meputi 10 M° BOJH HPOMYCTHTH Yepe3 HepuiHii
KpaH, a pemTy — uepe3 Ipyruid, To pe3epByap Oyne HaAIOBHEHO 3a 4 roj.
Sxuit 06’eM BoAM POXOTUTH Yepe3 KOKHIIA KpaH 3a | rox?

597. IlBa pOOITHUKH, MpAaIIOOYN pPa3oM, MOKYTh BHUKOHATH 3aMOBJICHHS 3a
10 rox. fKmio cmovaTKy mepmuii poOiTHUK BHKOHAE MOJIOBUHY 3aMOBJICHHS,
a TMOTIM JPyruil — peIiry, TO 3aMOBJICHHs Oyje BuKoHaHO 3a 22 roj 30 XB.
3a KUl 9ac KOXKHUI pOOITHHK, TPAIFOI0YA OKPEMO, MO>KEe BUKOHATH BCE 3a-
MOBJICHHS?

598. batpko i cmH MOXKyTh Io(hapOyBaTH MapKaH, MPALIOIOYN Pa3oM, 3a 4 rox. 3a
CKUIBKM TOAMH MOXe IodapOyBaTH TapKaH KOXXHUHM 3 HHX, MPalIO0YH

. 2 .
OKpEeMo, SIKIIIO 0aTHKOBI I TOro, mo0 modapOysarn 3 MapKany, IOTPiOHO

gacy Ha | rox OinbIme, HiXK CHHOBI, 1100 TodapOyBaTn % mapkany?

599. KosxHHif 13 ABOX MPUHTEPIB APYKYE TEKCTOBHHA (aiij, 00CAT SIKOTO TOPIBHIOE
180 cropinok. [lepmuii mpuHTEp HAAPYKyBaB 6 CTOPIHOK 3a TOW caMuil 4ac,
3a SKUH ApYruid HaJIpyKyBaB S5 cTOpPiHOK. CKiJIbKHM CTOPIHOK JAPYKY€E KOXKHHIA
MIPUHTEP 3a XBWIHMHY, SIKIIO TEpPIINH 3aKiHYMB APYK Ha 1,5 XB ImBHIIIE BiX
JIpyroro?

600. 3 mepmoi minsHKK 3i0pamu 12 T momynumi, a 3 apyroi — 10 1. 3HaiimiTe
IUIOILY KOXHOT MUISHKH, KOJHM BIZJOMO, IO 3arajbHa IUIONIa 000X MiISTHOK
JIOPIBHIOE 2 Ta i BPOXKAMHICTh OJTYHUII HA MIEPIIiil AiIsHI HA 2,5 T 3 TeKTa-
pa MeHIla, HiXK Ha JPyTii.
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601. [IBormdpose uucno Ounblie Big 100yTKy Horo uudp Ha 16. 3HaHAITH 1€ Yu-
CJ10, AKIIO BOHO Ha 18 MeHIe Bif 9rcia, 3aIMCcaHor0 THMH CaMIMH nudpa-
MH, aJi¢ y 3BOPOTHOMY MOPSIIKY.

602. 3HaiimiTe ABOIM(POBE YHCIO, SIKE 33aOBOJIGHSIE TaKi YMOBH: SIKIIO YHCIIO
3MEHIIUTH Ha 18, To oxepkuMo 100yTOK Horo mudp; SKIO YUCIO 301TbIIHN-
TH Ha 27, TO OJICPIKUMO YHCIIO, 3alIMCaHe TUMH CAaMUMH Idpamu, aie y 3B0-
POTHOMY MOPSIKY.

603. Ilmoma mpsmMokyTHHKa TopiBHIOE 108 I[Mz, a mglaro”anb — 15 M. 3HAWOITE
CTOPOHHU IIBOTO MPSIMOKYTHHUKA.

604. TinoTeHy3a NPsSMOKYTHOIO TPHKyTHHKA J0piBHIOE 10 cM, a rioma — 24 cum’.
3HAWUIITh KATETH I[HOT'0 TPUKYTHUKA.

605. Hlmsax Bix Kuesa no XapkoBa jerkoBrii aBTOMOOLIH TOI07IaB HA 2 TO IIBU/I-
1I1e, HiK BaHTQXHHW, 00 HOTO MIBUAKICTH Oyia Ha 20 KM/Toj OUTBIIO, HiXK
IIBUAKICT BAHTAKIBKM. 3HANIITH IIBUAKICTh BAHTAKIBKH, SIKIIIO BIIOMO, II[O
JTIOBKMHA TPACH, KOO Xajau aBTOMOOLT, 1opiBHIOE 480 KM.

606. Kinpka y4HiB OIIMMIHA TOPiBHY Mik coboto 90 s6myk. Ax6u yuniB Oymno Ha
3 MeHIIe, TO KOXKHUH 3 HUX ozepkaB Ou Ha 1 s16myko Oinpmie. CKiabku 0yiio
y4aHiB?

o7

eH

607. baceiin Mo0KHA HAIIOBHIOBATH BOJOKO 3a JOIIOMOI'OK JABOX HAcociB. SIKIO
NepInii Hacoc YBIMKHYTH Ha 5 Toj, a MOTIM Jpyruid — Ha 7 rof, To Oyzne

11 . . . .
HAITOBHEHO % Gaceftny. Ilicna mporo, mo6 HamOBHUTH OaceifH, MOTPiOHO

e 5 ToJ] CIiIbHOT poOOTH 000X HACOCIB. 3a CKUTPKU TOIWH MOKE HATIOBHUTH
OacelfH KOXKHHI HACOC, TIPAIIOI0YH OKPEeMO?

608. [IBom mpaliBHUKaM JOPYYWIM BHIOTOBUTH MApTII0 OJHAKOBHX JETaJei.
[Ticnst TOTO SIK MEpIINI NpoTparoBas 7 ToJl, a APYruil — 4 roji, BUSIBHIIOCH,

5 . .
110 BOHU BUTOTOBHJIU ry ycix geranet. IlpomnparroBaBimu pa3oMm 1ie 4 rof,

.. 1 . o
BOHHU BCTAaHOBHJIM, IO IM 3aJIMIINJIOCA BUTOTOBUTH _8 YCiX A€Tajicu. 3a

CKUIBKM TOJUH MEepHINH pOOITHUK, MPAIIOIOYU OKPEMO, MOXKE BHIOTOBUTH
napTiro jaeranei?
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609. Karep 3a 42 xB mpoiimoB 5 kM 03epoM i 11 kM piukoro, 10 BIIaaae B Iie 03epo.
3HalAITh MBUAKICTH KaTepa Y CTOSYIN BOJI, AKIIO BiH 3a 2 TO MPOXOIHUTH 32
Teuieto piuky Ha 10 KM MeH1e, HiX 3a 3 TOJ| TPOTH Tedii.

610. Bincranp MK NpHCTaHIMH A i1 B, M0 po3TamoBaHi Ha pidii, IOPIBHIOE
33 kM. MoTtopHuii yoBeH nUIIX Bix A 10 B 1 Ha3an npoxoauts 3a 3 rox 20 xB.
3HAWIITh MBHUIKICTH TEUil PiUKH, KOIU Bigomo, mo 20 kM, 3 skux 11 kM —
3a TeYi€lo piukK 1 9 KM — IIPOTH Tedii, YOBEH MPOXOHTH 3a | ro.

611. Kinpka caMOCKHIIB TIepeBe3H MIeOiHb, BUAUICHHUH U1 OyAiBHUIITBA JOPOTH,
3a 14 nHIiB. Yci caMOCKUIM BUKOHYBAJIM IIO/HS OJIHAKOBY KUIBKICTh peCiB,
MIEPEeBO3SYH 32 KOXKEH 1Mo 5 T mebeHro. k6 camockuaiB Oymno Ha 4 OimbIe i
KOXKHHMI poOuB 1moHst Ha | peiic Oinbiie, To medinp Oyio O nepeBe3eHo 3a
10 nmiB. Ax6m x camockuaiB Oymo Ha 10 Oinpie i KOKHUI poOWB MIOAHS Ha
2 peiicu Ounble, To medinb Oyso 6 nepee3eHo 3a 7 aAHiB. CKinbkK OyIo ca-
MOCKH/IIB, CKITBKH PEHCiB BUKOHYBaB KOXKCH 3 HUX 3a OJIWH JIEHb 1 CKUTBKH
TOHH IICOCHIO 0YJI0 TIepeBe3eHO?

612. I3 nBOX MyHKTIB A 1 B, BiACTaHb M)XK IKUMHU JOPIBHIOE 24 KM, OJHOYACHO BU-
ixamu aBa aBToMOOLTI HAa3ycTpid oxuH ogHOMYy. Ilicis 3ycTpiui aBTOMOOLb,
10 BHUiXaB 3 MyHKTY A, mpuOyB y MyHKT B uepe3 16 xB, a Ipyruil aBTOMO-
0i1b — y yHKT 4 4epe3 4 XB. 3HaWITh MIBUJIKICTh KOKHOTO aBTOMOOIJISL.

T
LIN=4

oo}
(1)
L

NAaRL I = |
Ilrl(l‘l:)' o AL

613. O6UHCHITE:
a) (59)*:5'% 6) (@747, B4*-2H7 p125t.08"0
614. Po3knaniTe HAa MHOKHUKH:

a)(a—b)2+%a—%b; 6) a’m+ b*> — abm — ab.
8a 100> 2a )
T2 2 'Kl_ )
2a+5b 4a” —25b 2a—-5b

BHIOE 4 151 BCIX JIOIMYCTHMUX 3HAYCHB & 1 b.

615. JloBeniTh, Mo 3HAYCHHS BHPA3y Topi-

616. Po3B’siKiTH pIBHSHHS:
a)3x—5 3x+5 _ 1, 6 3 + 4 1

+ ; .
8 6 2 )x2+4x+4 xXX—-4 x-=2

MpaBo Ans 6e3onnaTHOrO Po3MilLleHHs NiApyYHUKa B Mepexi IHTepHeT mae
MiHicTepcTBO OCBITM | Haykn Ykpainu http://mon.gov.ua/ Ta IHCTUTYT MoaepHi3auii 3micTy ocBiTu https://imzo.gov.ua



Ilikaeo 3namu 149

617. oBeniTh HEPIBHICTh:
a) a* + 25b* > 10ab; 6)a’—4a+b*-2b+6>0.

618. V xiaci KiAbKICTH AiBYAT BIMHOCHUTBHCS JO KUIBKOCTI XJIOHIIB SK 6 : 5. Uu
MOJKE KUTBKICTh YUHIB IIbOTO KJIaCcy JOpiBHIOBAaTH 287

A

LD /

=~

=

lo AT
10 1

619. B opamxkepei BUPOCTIIIN TIEBHY KUTBKICTh TIONBIAHIB. SIKIIO 3 HUX CKIACTH
OykeTH 10 3 TIOJIBIIAHU B KOXXHOMY, TI0 5 y KOKHOMY a00 110 7 y KOXKHOMY,
TO 3aJMIINTHCS OJUH TIONBIAH. SIKII0 X ckiactu OykerH 1o 11 TrompmaHiB y
KO’)KHOMY, TO 3aiiBUX TIOJIbIIAHIB He Oyze. SIKy HailMeHIy KiJIbKiCTh THOJIb-
TIaHIB MOTJIM BUPOCTHUTH B OpaHkepei?

Ilixaro-—-213
Hl“ ey ~ p=

I |

[TapabGona Mae HM3KY IiKaBHX BIIACTUBOCTEH. YsBIMO c00i, mo mapadona

MOJKE BIJIOMBATH CBITJIOBI MpoMeHi. SIKII0 Ha mapaboiry magaTuMe IyqoK HpoMe-
HIB TapaJIeNbHoO ii 0Ci cUMeTpii, TO micisd BifOWBaHHSI BOHH MPOWUIYTh Yepe3 OIHY
TOYKY, SIKYy Ha3MBalOTh (POKycoM mapabosin (Ha puCyHKY 76 — e Touka F). Ha-
BITaKH, SKIIO y (OKyCi MapaboIi MOMICTHTH JKEPENIO CBIT/IA, TO MPOMEHI, BiIOH-
BIINCH BiJT MapaboJu, MiyTh MapanensHo i1 oci cuMeTpii.

/

F

Puc. 76 Puc. 77

Ha miit BractuBoCcTi mapabonu IpyHTYEThCA Oy/10Ba MapaOONYHUX I3EepKal
(puc. 77). IloBepXHsl TaKOTO J3epKaja YTBOPIOETHCS BHACITIJOK OOEpTaHHS mapa-
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6osin HaBKOJIO cBOET oci. [TapabounivHi 13epkaia BUKOPUCTOBYIOTH JJIsl CTBOPEHHS
MIPOXKEKTOPIB, aBTOMOOLIEHUX (hap TOIIO.

3a MeBHUX YMOB KaMiHb, KUHYTHUIl MiJ] KyTOM JI0 TOPH30HTY, PYXa€ThCs «I10
mapabomi». Te sk came MOYKHA CKa3aTH 1 PO TapMaTHHIA CHAPSI.

3anuTaHHs | BIPAaBHU AJs1 IOBTOPEeHHs § 2

. o HasuBaroTh PyHKITiE0? SKi € criocodu 3amants GyHKIIIi?

[lo Ha3uBarOTH OOIACTIO BU3HAYCHHS 1 00IACTIO 3HAYCHD (DYHKIIii?
1o HazuBatoTh rpadikom GyHKIT?

0 HA3MBAIOTH HYJIAMU GyHKI{T? 3HAHAITE HyTi GyHKI ¥ = x* — 4.
y y ya @y y

N A W=

SIKy GYHKIII0O HA3UBAIOTh 3POCTAIOYOI0 Ha MPOMIXKKY; CITaJHOIO Ha

npoMikKy? SKy (QyHKIIF0 Ha3MBarOTH 3pOCTAaIOu0I0; cragHoro? Ha-

BEJIITh MIPUKIIAJIN.

6. Sk, BuKopHcTOBYIouH rpadik QyHKIii y = x’, mo6yxyBaTH rpadiku
dyskmii: y=x>+3; y=(x—1)% y=(x—1)"+3; y=—x"

7. SIki BracTHBOCTI Mae (ByHKILis y = ax>?

8. Sy dyskuito HazuBaroTh kBagparnuHoo? 1o € rpadikom kBampa-
THIHOT QyHKIIT? Sk fioro mooymxyBaTu?

9. Sk po3B’si3yroTh KBajparHi HepiBHOCTI? [losicHITH 1le Ha NMpUKIAm
HepiBHOCTI X + 2x — 3 < 0.

10. SIx po3B’si3aTu cucTeMy DIBHSHB 13 JBOMa 3MIHHHUMHU TIpadiyHUM
criocobom?

11. SIx po3B’s3aT cUCTEMY PIBHSHB 13 IBOMa 3MIHHUMHM CIIOCOOOM ITijI-

CTaHOBKH?

620. Ha pucynky 78 300paxeno rpadik GyHkmii y = f(x).
a) YkaxiTh 00J1acTh BU3HAUYCHHS (PYHKITII.
0) 3uaiinite: f0); f(3).
B) [IponoBxte peuenns. Touxa M(2;4) nanescumso epaghixy gyuxyii, momy
2)=....
r) Ykaxite HaliMeHIIIe Ta HaiOlIpIIe 3HaYeHHS (YHKIIi, a TaKoXK ii 00JacTh
3HAYCHb.
1) YKaXITh MIPOMDKKH, Ha SKUX (PYHKILiS 3pOCTaE; CrIaae.
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Puc. 78

621. ®Oymnxuio 3agaHo hopmyomo fx) = 2x* — 2.

a) 3uaiinite: f—2); f0); f(2).

0) 3HaiiaiTh 3HAUCHHS apTyMEHTY, SIKUM BiIIOBIa€ 3HAUSHHS (QYHKLIT: —2; 6.
622. 3HaiiniTe 00JIACTh BU3SHAYCHHS (YHKIIIT:

x+1 1
= ; 0) y=—"-—-—; =+/3-5x;
V=03 VY= P *

r) y=x+~3x+12; o) y=vx—7-44-0,5x; ¢) y=+9-3x + L .
V2x+6

623. 3naiiniTe Hymi QYHKIUL:

a)y=4x+12; 6) y=x"—5x — 14; B)y=3x"+7x+5;
n y=2-2 n)y=M; 0 y=— -
-2 x+7 x+1 x-3
624. Yu HanexuTh yncio 12 obnacti 3HaueHb QYHKIT:
a)y=—x+3; 0) y=—x"+ 10; B) y =x° — 12x + 442

625. Tlobymyiite rpadix (ynkmii y =x* — 4, ne —2 < x < 3. Kopucryrouncs rpadi-
KOM, 3HAWIITh:
a) o0acTh 3HaUeHb (YHKIIIT;
0) IPOMDKKH, Ha SKUX (PYHKIIiS HAOyBa€ Bil’ €MHIX 3HAUCHB; IOJATHHUX 3HAYCHD;
B) NIPOMDXKKH, Ha SIKMX (PYHKIIisl 3pOCTaE; CIaaaE.

626. IloOynyiite rpadik QyHKii:

a)y=2x-1; 6) y =3x% B) y = —2x°.

MpaBo Ans 6e3onnaTHOrO Po3MilLleHHs NiApyYHUKa B Mepexi IHTepHeT mae
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THobyoyume 6 00Hitl cucmemi KOOpOuHam epagixu QyHKyii:

627. a)y =x7; 6)y=x"—3; B)y=(x—1,5)"

628. 2) y=-; 6) y=-242; R
X X x—2

629. a) y=+/x; ) y=+/x-3; B) y=+x+2.

THobyoyume epaghix @ynryii:

630. a)y = (x+2)°—2; %) y=L1+2; B) y=—x—3+2.
Y
631. a)y=x"—6x+5; 6)y=3x"+9x +6; B)y=-2x"+2x—1.

632. Tpadix pynKmii y = ax’ npoxomuts yepes Touky A(—2; —2). 3HaiiniTh @ Ta 1o-
Oymyiite rpadik ¢yHkmil. Yu mpoxoauTs mel rpadik gepes Touxy B(4; —8)?

633. I'padik pyHKIil y = k 3 poxouTh uepe3 Touky M(1; 2). 3naiinits k Ta mo-

X—
Oyny#ite rpadik ¢pyHkuii. Yu npoxoauts nei rpadik uepes Touky N(4; 1)?
634. Tlobymyiite rpadix GpyHKIi y = x* — 4x + 3. KoprcTyiounch rpahikoM, 3HaHIITE:
a) o0acTh 3HaUCHb (QYHKIIIT;
0) mpoMiXKKH, Ha SKAX (PYHKITiSI HAOYBa€ Bi/l’€eMHUX 3HAUYCHB;
B) IPOMDKOK, Ha SIKOMY (DyHKIIis cTIajiae.
635. TloGynyiite rpadix dyHkmii y=—x” —2x + 3. Kopucryrouncs rpadixom,
3HANIITE:
a) o0JacTh 3HaUeHb (YHKIIT;
0) mpOMIXKKH, Ha IKUX (PYHKITiS HAOYBa€ Bill’€eMHUX 3HAYCHB;
B) IIPOMDKOK, Ha SIKOMY (DYHKIIiSl 3pOCTa€; Crajiac.

Tlobyoyume epaix ¢hynxuyii:
2x—3, gxmo x <1; x+1, sxmo x<0;
636- a)y:{xz—lfllﬂuox>l; my:{l—«/;,m(moxzo;
—4, akmo x < -2; —x—1, sKmo x <-1;
B) y= —x?, aKmo —2 < x < 1; I y= ﬁ,ﬂ}(mo—lﬁxsl;
x—2, AK1o x > 1; x—1, sxmopo x> 1.

2
637%.a) y=ﬂ+x2; 0) y=x2+2|x—l|;

x—1

MpaBo Ans 6e3onnaTHOrO Po3MilLleHHs NiApyYHUKa B Mepexi IHTepHeT mae
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B) y:|x2+4x|; r) y=+x’ —4x+4;

_l2A,
-7
X

x—1
lx—1I"

n) y e y=x"-

638. 3HaiiniTh KOOPJMHATH TOUOK MEPETUHY IpadiKiB QYyHKIIN:
a)y=3x"-3x+1 ta y=—x+2; 6)y=x"—2x—5 Ta y=—x"+4x+3.

639. 3a momomoroto rpadikiB GYHKIIH yCTaHOBITH, Y MA€ KOPEHi PIBHAHHS:

a) —x—3=x+4; 6) C+2x=vx-1; B 42=4—2x.

X —

640. Po3B’soKiTh TpaiqHO PIBHIHHS:

A—1Y=vx-1:  6)2-%=/x: B)ilzxz—zxw.

[
641*.YKaxiTh KiIbKICTh KOPEHIB PIBHSIHHS |2|x| - 1| = X —a 3aJeKHO BiJ 3HaYCHb

rnapamerpa d.
Pos3é’siicimo nepienicms:

642. a)x’ <25; 6) x* > 25;

B) —x* + 100 > 0; r) x> —7x<0;

m)x’—2x—8>0; e)3x’ +4x—7<0;

€)= —4x +5<0; x) —%x2+x+620.
643. a) (x— 2)(x + 4) < 0; 8) Gx— 1)(2x —4) > 0;

B) (x — 3)(x +3) > 2(x + 3); 1) (x—2)(dx + 1) < (x + 1Y + 3.

2
644, @) XTI X X +2x, 6) (¥ —d) - L (x-d) < - X
3 6 24 12 16 24 48

645%.2) (x+ )X —x—20>0: 6) ——3 >0

VXl +x—-12

646. 3HaiimiTh yci 3HAYCHHS apryMeHTy, /I AKkuX QyHKiis y =2x> — 11x + 5 Ha-
OyBae J0/1aTHUX 3HAUYECHB; BII’EMHHUX 3HAUYCHb.

647. 3uaiiniTh yci 3Ha4YeHHS NapaMeTpa d, sl KOXHOTO 3 SIKMX DIBHSHHS
x*+4ax +8a+12=0:
a) HE Ma€ KOPEHiB; ©) Mae Ba pi3HI KOpEHi.
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648* 3HaiiniTh yci 3HaYCHHSI ITapaMeTpa, sl KOXKHOTO 3 SIKMX HEPIBHICTh BUKOHY-
€TBCSI I Oy Ib-SIKOTO 3HAYCHHS X:

a)x’+2x+a>0; 6) mx*+ (m—x+m—1<0.
649*.3HaiiniTe yci 3HA4EHHS @, [UTI KOYKHOTO 3 SKHX CyMa KBaJpaTiB KOPEHIB piB-
HSHHS X° — ax + a — 1 = 0 € HaliMeHIIOoK0.

650. Po3B’sOKITH CHCTEMY HEPIBHOCTEH:
{x2—7x—8>0; 5) {x2—2x23;
45-3x2>0; x?—=2x-8<0.
651. IToOynyiite rpadik piBHIHHS:
a) y+x —4=0; o)X+ (y+2)°=4.
652. Po3B’soKiTh TpadiqHO CUCTEMY PiBHSIHB!
2) {x2—2x—y:O; 5) {y=2x2—l;
xX+y=2; V- \/; =0.

Po3é’soicimv cucmemy pisHsans:

2x—y=0; x+3y=1;

653. a) § )3, )
X +y=3; X +4xy+y =1,
3x% —2y% =4; x—2y=3;

B) F) 2
4x+3y=2; (x=2)(y+2)=x"+2xy;
2x+y=6; x+y=3;

H)L+i=1, 9 4 1 _
2x 2y x+2 y-=-2
X +xy=10; Zyyt=

654*.2) Y SRR
y2+xy=]5, xy—x—y+l:0;

o [ ey=3s: [y [5Gk y)+4=0;
xy(x+y)=30; (x—y)z—(x—y)—2:O.

655*.3uaiiiTh yci 3HAYeHHs m, I AKX piBHSHHS 2x° — (3m+2)x+12=0 i
4x* — (9m — 2)x + 36 = 0 MaIOTh CIIiTBHHUIT KOPiHb.
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656*.3HaiiniTh yci 3HAaYCHHS ITapaMeTpa d, JUIsl KOKHOTO 3 SIKUX CUCTEMa PiBHSHB
2 2 3
4x° =3y" =24;

Mae JIUIIE OJMH PO3B’SI30K.
y—2x+a=0

657. Tlepumerp NpsIMOKYTHHKA JOpPiBHIOE 28 cM, a Tiomia Ha 12 cM” Gibiua Bix
TUIONII KBajpara, CTOPOHA SIKOTO JIOPIBHIOE MEHIIIH CTOPOHI MPSIMOKYTHHKA.
3HalAITh CTOPOHNU MPSIMOKYTHHKA.

658. loOyTOK nBOX J0AaTHHUX uncen y 16 pasiB OunbIIni BiJ 1X cyMH. 3Hal-
IITH Ii 9HMCNa, SKIIO Tmepine yncio Ha 20 OLIbIe Bil TOTPOEHOTO APYTO-
ro yuclia.

659. JIBommdpoBe uucio OiIbIIE BiJ MOJBOEHOTO MOOYTKY Horo mudp Ha 5, a Bifg
MOJIBOEHOT CyMU U(p — Ha 3. 3HAUAITH 11e YUCIIO.

660. V 3am 6ymo 160 micub, po3MIIIEHUX OJHAKOBUMHU psimamu. [licis Toro sk
YHCIIO MICIb Y KOXKHOMY Psily 30UIBIIMIIN Ha 2 1 JI0JIAJIU [Ie OJIUH PsiJI, CTaJIO
210 micup. CKUTBKH PAIiB CTANO B 3alli, SKIIO X KUTBKICTH OiTBINA BiJl KiJlb-
KOCTI MICI[b B OTHOMY psiy?

661. 3 myHKTIB A Ta B, BincTaHb MiX SIKMMHU 1opiBHIOE 150 KM, Ha3ycTpid OauH
OJTHOMY BHIXaJlM OJJHOYACHO MOTOIMKIICT 1 Benocurenuct. Yepes aBi rou-
HU BOHM 3yCTPUINCS 1, HE 3yNUHSIOUYKNCH, NPOAOBXKUIN pyX. MOTOIMKIICT
npuOyB y MYHKT B Ha TPW TOJMHU PaHillle, HDK BEJIOCUIIEANUCT Y MyHKT A.
3HaWIITh MBUIKICTH BEJIOCUIIEIUCTA.

662*. I3 1BOX MiCT OJJHOYACHO BHiXaJM HA3yCTPi4 OJWH OJHOMY JIBa aBTOMOOLTI 1
3ycTpinucs gepe3 2 roA. 3a SKUi gac IMOJ0NAE IUILIX MK MiCTaMH KOXHHN
aBTOMOO1JIb, SKIIO MEPIIHKA aBTOMOOLTB 3a 1,5 roj i apyruii 3a 1 rox 3aranom

2
JIOJIAl0Th E IHOTO TUIAXY?

663*.MaiicTep 1 y4eHb, MPAIIOIOYN Pa30M, BUKOHYIOTh 3aBJaHHS Ha | roj MIBHI-
11e, HiXK MalcTep, mparrordn cam, ajie Ha 0,5 roa goBiire, HiXk MaiicTep i 1Ba
y4Hi. 3a KU Yac BUKOHAE JaHe 3aB/JIaHHS OJWH YUCHb, TIPAIFOIOYH cam?
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3aBaanns s camonepeBipku Ne 3
ITouaTkoBHii piBeHb

1. VkakiTh KOOPIMHATH BEpUIMHH Napaboiu y = x” — 4x + 6.

a) (-4; 6); 0) (4; 6); B) (2;2); r) (-2; 18).
2. SIke 3 JaHWX YHCE] € PO3B’A3KOM HepiBHOCTI x° — 5 < 0?
a) 3; 0) 2,5; B) —3; r) 2.

3.  BHKOPHCTOBYIOUH CXEMaTHUHE 300paKeHHs MapaboH y = —x° + 2X Ha pHCY-
HKy 79, YKaKiTh MHOXKHHY PO3B’SI3KiB HepiBHOCTI —x” + 2x > 0.

a) (0; +o0); 0) [0; 2]; B) (0; 2); r) (—00; 0) U (2; +o0).
Y
0, 2
X
Puc. 79
. x> +y* =10;
4.  SIxa 3 JaHWX Map 9HECeN € pO3B’SI3KOM CUCTEMH PiBHSIHBb
y—=2x=5?
a) 3; 1); 0) 3;-1); B) (-3; 1); r) (=3;-1).
. . x'+y=0; . . .
5. PO3B’$DK1TI) CUCTEMY PI1BHIHDb Ta BKaXI1Tb IMPaBUJIbHY B1AINMOB1Ab.
y=x
a) (0; 0); (15 1); 0) (0; 0); (=15 =1);
B) (0; 0); (—1; 1); 1) (0; 0); (1; ~1).

6. JomxunHa aiIsHKH NpAMOKyTHOI ¢opmm Ha 20 M Oinplna Bif IIMPUHH, a
noma AopiBHioe 125 M°. 3HailIiTh TOBKUHY Ta IIMPHHY iITHKH.
Hexaii noBxuHa AUISHKH JOPIBHIOE X M, a IIMpHHA — ) M. SIka cucrema
PIBHSIHB BIJIIIOBiIa€ yMOBI 3a1a4i?
y—x=20; 6 x—y=20; x—y=20; x+y=20;
{xy:125; {xy:125; i {x+y:125; : {xy:125.
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Cepenniii piBeHb

7.  YcTaHOBITH BIONOBITHICTE MK HepiBHOCTsMH (l—4) Ta MHOXHHAMH iX
po3B’si3kiB (A—]1).

1)x*—3x-4>0; A) (-1; 4);
2) X’ —3x—4<0; B) (-4; 1);
3)x*—3x—4>0; B) [-1; 4];
4)x*—3x—4<0. I') (—o0; —1) U (4; +0);

M) (—o0; —1] U [4; +o0).
8. IloGynyiite rpadix dynkuii y = x> — 2x. Kopucryrounce rpadikom, 3Haiiaits
MIPOMIDKOK, Ha SIKOMY (DYHKIIiSI 3pOCTaE; CIIajae.

. . . 2
9.  Po3B’sukiTh HEPIBHICTb —x~ < 3X.

10. Po3B’sKITH CHCTEMY PiBHSHB {
y—x=1

11. 3HaiiniTh 1Ba YKCIa, cCyMa SKUX TOpiBHIOE 12, a 1oOyToK — 35.

JocraTHili piBeHb

12. Tlobynyiite rpadix ¢yskiii y =-—2x>+ 4x + 6. Kopucryiouncs rpadikom,
3HalIITh: a) 001acTh 3HaYeHb (DYHKIIIT; 0) MPOMIXKKH, Ha SKUX (YHKIS Ha-
OyBae BiJl’€MHUX 3HAYCHB; B) IPOMIKOK, Ha sIKOMY (DYHKIIisS criagae.

13. 3maiinite 06macTh Bu3HAUeHHS QYHKIIT ¥ =+ —4x” —7x+2.

14. Po3B’siKiTh rpadiuHO CHCTEMY PiBHSHb

15. Po3B’sKiTh CHCTEMY PIBHAHB S | 6
x Sy
16. Maiictep i y4eHb, IPAIIOIOYH PA30M, BUTOTOBHJIHM MAPTil0 OJHAKOBHX JIETa-
neii 3a 12 ron. SlkOm MaiicTep BHTOTOBHB IIOJIOBUHY BCIX JleTaieH, a Imicis
HBOTO YYEHb — DEIITY AeTanei, To Ha Iie BUTpaTwian 6 25 roa. 3a sxuil gac
MOXKE€ BHT'OTOBUTH BCI JieTaii Maicrep, Mpalfooyy caM, SKIIO BiJIOMO, L0

BiH Il MOJKE€ 3pOOUTH MIBUAIIE, HIK yICHB?

MpaBo Ans 6e3onnaTHOrO Po3MilLleHHs NiApyYHUKa B Mepexi IHTepHeT mae
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Bucoxkuii piBeHb

2

17. 3maiinits 06macTh Bu3HaUYeHHSA GYHKIIT y =/6x° + 5x — —ﬁ.
—2x

18. 3maiiniTe yci 3HAueHHS a, JIA AKHX PiBHAHHA x° —(a—2)x—3a+6=0 He

Ma€ KOPEHIB.

. . x> +9y* =13;
19. Po3B’skKiTh CUCTEMY PIBHSIHb
xy=2.
. : . X H(y-2)=9;
20. CkinbKku po3B’sI3KIB Ma€ CHUCTEMa DIBHSAHBb | | sxmo a = 0;
y+lx|=a,

a=>5?

21. 3 nyHkTy A B NyHKT B BHiXaB MOTOLMKIJICT 1 pyXaBcs 31 MIBHIKICTIO
40 km/roz. Y ToW e yac Ha3ycTpiu HOMY 3 MYHKTY B BUIXaB BEIOCHUIIETUCT
i, mpoixaBmm 4 KM, 3yCTpiB MOTOIMKIicTa. KOTH MOTOIMKIICT TpUOYB y
MYHKT B, BejocureucT nepedyBaB Ha BiJICTaHI 15 KM BiJ MyHKTY A. 3Haii-
JUTP BiZICTAHb MIXK ITyHKTaMH Ta IIBU/IKICTh BEJIOCUTICIUCTA.

MpaBo Ans 6e3onnaTHOrO Po3MilLleHHs NiApyYHUKa B Mepexi IHTepHeT mae
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YUCJIOBI
MOCJIAOBHOCTI

TepMiH «IOCITIIOBHICTE» BUKOPHCTOBYHOTb,
KOJIM KaXKyTh IIPO PO3TALIyBAHHS Y4UHIB y IEPEH-
31, YEProBICTh JIHIB THIKHS, PO3MIICHHS KOMaH]I
y TypHipHi#i TabmuIi TOIIO.

VY upomy maparpadi mMu 3’SCyeEMO, IO Take
YUCIIOBA MOCIIOBHICTh, 30KpEMa, 10 Take apud-
METHYHA Ta FeOMETpUYHa Iporpecii, sKi IxHi Biac-
THBOCTi, HABYAMOCS BHUKOPHCTOBYBaTH BIIACTH-
BOCTI 3a3HaYEHUX IPOTPECIH I PO3B’S3YBAaHHSA
TIPUKJIAJIHAX 33/1a4.

1;1;2;3;5;8; ... — nmocuigoBHICTh

2;5; 8; 11; 14; ... — apudmern4Ha nporpecis
(KOXKHE YHCII0, IIOYWHAIOYH i3 JPYTOTO,
Ha 3 OiJIbIIe BiJl HONIEPEIHBOTO)

2; 6; 18; 54; 162; ... — reoMeTpuUvHA MPOTPECis
(KOXXHE YHCII0, TOYMHAIOYH 13 JIPyToro,
yTpudi O1IbIIE BiJl TOIEPEIHBOIO)

[MpaBo Ans 6e3onnaTHOro po3MmillleHHst NiapyYHUKa B Mepexi IHTepHeT mae
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& Yucnosi nocnigosHoOCTiI.
Cnocobu 3apgaHHA nocnifgoBHOCTEN
1. Yncaori mocinoBHOCTI. Po3rissHeMO Kijibka MPUKITAIIB.

Mpuriaanx 1. OnuH COHSIIHKK 3a JIITO «BUITUBAE» y cepeaHboMy 250 1 BOIH.
CKIUTBKY BOJIH «BHIT FOTh» 3a MiTO 1, 2, 3, 4, 5 COHANTHHUKIB?

Kinvkicms consunuxie 1 2 3 4 5
06’em 800u y nimpax 250 | 500 | 750 | 1000 | 1250

Onepxumo:

VY npyromy psiKy TaOIHUIN MAaeEMO KibKa YHCEN, 3allUCAaHUX y MEBHOMY ITO-
PAAKY, KaXKyTh, MA€EMO nocioosnicms aucer: 250; 500; 750; 1000; 1250, y skiit Ha
nepiroMy micui croite uucio 250, Ha apyromy — 500, Ha ’sitomy — 1250.

VY mpoMy IpUKITaai KOKHOMY HATypalbHOMY YHCTY Bif | 10 5 BKITIOYHO Bif-
MOBiTa€ €IMHE YUCIIO 3 YKa3aHOi mociigoBHOCTI. OTKe, MaeMO (YHKIIiFO, 007TaCTIO

BU3HAYCHHS SIKOT € MHOXKMHA MEPIIUX 11’ ITH HaTypalbHUX uncel: {1; 2; 3; 4; 5}.

Mpukaan 2. 3anucaty y NOpsAAKY 3pOCTaHHS HATYpalbHI YHCIIA, 3AIIUC STKUX
3aKiHUYy€eThCS U(POTO 2.

OnepxuMo nocaidosuicms aucen 2; 12; 22; 32; 42; ..., y skiii Ha nepuiomy
MICIIi CTOITh YHCIO 2, Ha ApyroMy — 12, Ha TpeThoMy — 22 1 T. 1.

Micye 1 2 3 4 5
Yucno 2 12 22 32 42

VY 11poMy TIPHKIIAII KO)KHOMY HaTypajlbHOMY YMCITY 7 BiJIIIOBIJA€ €JMHE YUC-
JI0 3 YKa3aHOoI MOCigoBHOCTI. Tak, HaTypaJbHOMY YHCIY 6 BiAMOBimae 4ucio 52,
yuciny 7 — gucno 62 i 1. 1. OTke, MaeMo (DyHKIIII0, 00JIaCTIO BU3HAYEHHS SIKOi €
MHOJKHHA BCiX HaTypaJbHUX YHCEL.

MocainoBHicTIO HA3UBaKOTH QYHKILiI0, SIKY 321aHO HA MHOKUHI
O3nauennsn .
BCiX HATYpaJbHUX YKces 200 MepIInX 7 HATYPaJIbHUX YHCeJ.

Uucna, sKi YTBOPIOIOTH IOCIHIIOBHICTh, Ha3UBAIOTh YleHAMU NOCHIO0BHOCHII.
SIKIO MOCIIOBHICTh MAa€ CKIHYEHHE YMCIIO WIEHIB, TOAI ii Ha3UBAIOTh CKIHYEHHOI
nocnioosnicmo (pukian 1). SIKII0 MOCIiZ0BHICT Ma€ HECKIHUCHHE YKCIIO YICHIB,
TO 11 HA3UBAIOTh HECKIHYEeHHOI nociiooguicmio (TIPUKIAL 2), a B 3aIUCY IIe TOKa3y-
I0Th TPhOMA KPAIKaMH MiCJIsi OCTAHHBOT'O 3aIMCAHOTO YIeHA MOCITIIOBHOCTI.

MpaBo Ans 6e3onnaTHOrO Po3MilLleHHs NiApyYHUKa B Mepexi IHTepHeT mae
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Hagenemo 1ie npukiiaauy nociiJoBHOCTEH:

4; 8; 12; 16; ... — MOCHIAOBHICT HATYPAJIBHAX YUCET, KPATHUX 4;
—1;-2;-3; -4, ... — MOCHITOBHICTb BiJ’€MHHUX IIITHX YHCET,
1.1 11
273 47 577
1;2;3;4;5;6;7; 8 9 — mocmigoBHICTS OMHOIN(PPOBIX HATYPATHHUX YUCET;

. — TIOCJTiTOBHICTH MPABIIFHAUX IPOOIB 3 UUCETHHUKOM 1;

7;7;7;7; ... — MOCTIIOBHICTB, YCI WICHHU SKOI TOPIBHIOIOTH 7.

UeTBepTa MOCTIOBHICTE € CKIHYEHHOIO, PEITa — HECKIHYCHHUMH.

VY 3aranbHOMY BHIAJIKy WIEHH ITOCIIIOBHOCTI, SIK TIPaBHJIO, II03HAYAIOTH Ma-
muvu OykBamu 3 iHAekcaMu. KokHuil iHAEKC yKa3ye MOPSIKOBHHA HOMEp UiICHA
nocIizioBHOCTI. Hanpukian, mepmuii WwieH MociiIoBHOCTI MO3HAYAI0Th ¢, YHMTa-
I0Th «a TIepIIe», APYTHHd — @y, YUTAIOTh «a APYTe», WICH IIOCTIJOBHOCTI 3 HOMe-
POM 71 TIO3HAYAIOTH &, 1 YNTAIOTH «a eHHe». CaMy TOCIIIOBHICTh TO3HAYAIOTH (a,,) 1

3alUCYIOTh: dy; da; d3; dg; ... . YJ€H a4 HA3UBAIOTH HACTYITHHUM 34 d3, & WICH a3 —
TIOTIEpETHIM JI0 WICHA dy.

PosrnsHeMo, HampuKiaz, MOCTiAOBHICTE (a,): 1; 3; 5; ... — mochimoBHICTH
HETMapHUX HATypalbHUX 4ucen. Y Hiil a; =1; a,=3; a3 =15; ... . UieH mocigos-

HOCTI a; = 3 € TIONepeaHiM 0 WICHA d; = 5 1 HACTYITHUM 32 YWICHOM a; = 1.

2. CniocoOu 3amanHs mocjigoBHocTeii. [1[00 3amath MOCHTITOBHICTH, IO-
TPiOHO BKa3aTu CIocid, 3a JOMOMOTOI0 SIKOTO MOKHA 3HAHTH OyIb-SIKHH 11 4ieH.
[cHyI0TSH pi3Hi cTIOCOOM 3aJaHHS TIOCTiJOBHOCTEH.

1. ITocniioBHICTh MOKHA 3aJaTH onucom 3HAXOMKeHHs 11 wieHiB. Hampu-
KJ1aJ, HEXal 3a7aH0 MOCIIIIOBHICTh, YIEHAMH SIKOI € QUIBHUKH dncia 15, 3amucani
y HOpAAKY 3pocTtanHs. L{10 mociiioBHICTb, SIKa ONKCaHa CI0OBaMH, MOXKHA 3aIHca-
™: 1;3;5; 15.

2. CkiHUCHHY TOCIHIZOBHICTh MOXHa 3aJaTu nepenikom i unenie. Hampu-
xian, (b,): 54; 1; 33; 27.

3. ITocnitoBHICTh MOKHA 33aaTH mabauyero, y SIKid HaBIPOTH KOKHOTO dJIe-
HAa TIOCITiJOBHOCTI BKa3yIOTh HOTO MOPSAAKOBUI HOMep. Hampukian:

n 1 2 3 4 5
a, | 2 1 4 1 6

4. [ochimoBHICTE MOXHA 3aMaTH opmyi0t0, 3a STKOI0 MOKHA 3HANTH OyIb-
SIKMI 9ICH TOCITIIOBHOCTI, 3HaI04H Horo Homep. Hampukita, mociiigoBHICTh HATY-
pajbHUX YHCEJ, KPAaTHUX 3, MOXKHA 3aJaTH (OPMYNIOW a, = 3n; MOCIiJOBHICTH
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1 .
4mcel, 00epHEHNX 10 HaTypalbHHUX, — (opmymoto b, = —. Taki dhopmymu Ha3H-

n

BAIOTH 111 POPMYJIaMH 71-T'O WIEHA MOCIIiTOBHOCTI.

Hexait mocminoBHicTE (c,) 3amaHo (opmymnoo ¢, =3n— n?. TlizcTaBnsoun

3aMiCTh 71 HATypaybHi uncna 1, 2, 3, ... , 0JepKUMO:
c=3-1-1"=2; ¢,=3-2-2"=2; ¢;=3-3-3"=0;....

Orxe, (¢,): 2;2;0; ...

5. IlocmiToBHICTS MOKHA 33aTH TaK: CIIOYATKY BKa3aTH MepIInii abo KigbKka
MEPIINX YICHIB MOCITIIOBHOCTI, & MOTIM — YMOBY, 3a SIKOI0 MOKHA BH3HAYHTU
OyIb-SKUI 9JIeH MOCTITOBHOCTI 3a monepenHiMu. Takuii croci6 3agaHHas MOCITino-
BHOCTI HAa3UBAIOTh PEKYPEHMHUM.

Hanpukmnan, 3HaliieMo KijgbKa HWICHIB MOCTITOBHOCTI (@,), Y fAKIA mepImi
YJIeH JOPiBHIOE —1, Ipyruil — —3, a KOXKHUI HACTYITHUH, MOYMHAIOYH 13 TPETHOTO,
JIOpiBHIOE TOOYTKY IBOX TmonepeaHix. Oaepxxumo: a; =—1; a, = -3;

as=a); - dy= (—1) . (—3) = 3,

as=ax a3=(-3) - 3=-9;

as =das - (14:3 . (—9):—27;iT. .

VYMoBH, 110 3aaI0Th 1[I0 IOCTIJOBHICTE, MOYKHA 3aMMCAaTH TaK:

ay=-1;a,=-3; ay+2=a, " ay+ 1.

DopMyITy a,+2=a, " a,+1, 32 TOTIOMOTOIO SIKOi OyIb-SIKUH WICH MOCIiI0B-
HOCTI MOKHA 3HAWTH Yepe3 MOTEePE/IH, HA3UBAIOTh PEeKYPEHMHOI0 (POPMYILoH0.

Po3rnsiHyTI BHUIIE MOCTIAOBHOCTI € YUCI08UMU NOCHIO0BHOCMAMU, OCKUTBKA
IXHIMH eJeMEHTaMH € 4ncia. ICHyIoTh i iHmm mociimoBHOCTI. Hampukmaz, moci-
JIOBHICTB TIepeay Ha KaHajl TejaeOaueHHs, MOCHiOBHICTh (DyTOONBHIX KOMaHA Yy
TypHIipHi#t Tabnumi Tomo. Hamam po3risgaTiMeMo JINIIe YUCIOBI TOCTiJOBHOCTI.

imboWplV | 0= D' 2. H O RIADAR
Vi VoD 7IoAUriti7ni| ol P(lu
I 0

Brnipasa 1. 3anmcaTy 1icTh NEpIIMX WICHIB MOCHIITOBHOCTI HATYpaJIbHUX YUCEN,

m|

K
-
-

SIKi IpY TUIeHH] Ha 3 JafoTh B ocTadi 2.

o [lepmyM HATypaJbHUM YHCIIOM, sIKE MPH JAiJeHHI Ha 3 jae B ocTtayi 2, €
came yucio 2. Hactynaum € uncio 5 — BoHO Ha 3 Ouibiie Bix 2, nami 8 — Ha 3
oinmemre Bin 5 i T. 1. Tomy omepkumo: 2; 5; 8; 11; 14; 17.

Bigmosims. 2; 5;8; 11; 14; 17. @
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Bupaga 2. [TocminoBHicTs 3a1aH0 GOPMyIo0 a, = 3n° — 7n. Un € 4ieHoM wi€i mo-
CIIIIOBHOCTI Yucio 67
® Uyicio 6 Oyzie WwieHOM Ii€i OCIiZOBHOCTI, SIKIO 3HAMIETHCS TAKU HOMEp
n, WO a, = 6, T06T0 310> — Tn = 6. Maemo PIBHSIHHA 3n° —Tn—6=0, 3Biaku n; = 3;

2 2
ny, = 3 Yucio 3 HE € HaTypaJbHHUM, a TOMY HEe Moke OyTH HOMEpOM 4JeHa

nociigoBHOcTi. OTKe, YUCiIo 6 € TPEeTiM WISHOM 33/1aHOi TTIOCIIiIOBHOCTI.
Bigmosins. Tak. e
Bupaga 3. [locninoBHicTh 3a1aH0 Gopmyiioro x, = 128 — 3n.
a) JIyis IKuX 3Ha4YeHb 71 YWISHH ITOCITiIOBHOCTI MEHIIT Bijg 557
0) CKiJIbKY TOAATHUX YICHIB MA€ IS MOCIiOBHICTH?
e a) 3HaiiieMo 3HaYCHHS 71, IS AKX X, < 55:
128 —=3n <55, 3n<55-128; -3n<-73; n>-73:(-3); n> 24%.
OCKUIBKHM YUCIIO 7 Ma€e OyTH HATYpaJIbHUM, TO /1 > 25. OTKe, YIeHHU TOCIi10-
BHOCTI MeHIII Bij 55, akmo n > 25.
0) 3HalijieMo 3HaueHHS 71, IS SKUX X, > 0:

128 =3n>0; —3n>-128; n<42§.

Yucno n mae Oyt HaTypaabHUM, ToMy 1 < 42, OTKe, HOCIIIIOBHICTh Ma€ 42
JIOIaTHI WIEHH.

Bigmosiags. a) n > 25; 6) 42 uneHu. @
Brpasa 4. 3armiicaty TpH eI WICHH TOCTIIOBHOCTI (,,), SIKIIO a1 = 2; a1 1 = 3a, — 2.

e Y tdhopmyii a,+ =3a,— 2 Bi3bMeMO 1 = 1, ollepkuUMo: d, =3a; —2=3 -2 —
—2=4,VY3gaBmm n = 2, MaTUMEMO: a3 = 3a, —2=3 - 4 -2 =10.

Bignosins. 2; 4; 10. @

664. Jlano mocaigoBHicTh: 2; 3; 5; 7; 11.
a) CKIJIBKY YJICHIB M€ s MOCIiOBHICTH?
0) Ha3BiTh TperTiii WieH MOCTiTOBHOCTI.
B) SIKHif HOMEp Ma€ YJICH MOCIIiOBHOCTI, 110 JOPiBHIOE 77
r) SIKuii 9iIeH MoCiJOBHOCTI € HACTYITHAM 3a YHCIIOM 5; MOTEePEeIHIM 10 YH-
cna 5?
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665. JlaHO MOCIITOBHICTh HATYPAILHUX YHCEN, KpaTHUX 10:
10; 20; 30; 40; 50; ... .
a) Ha3zBiTh nepumii, yeTBepTrii i BOCbMHI WICHH Ii€i TOCIiTOBHOCTI.
0) Sxuit HOMep Mae WIeH MOCIiT0BHOCTI, 10 TopiBHIOE 707
B) SIKi 4JIEHU MOCIJOBHOCTI po3TarioBani Mix guciaamu 30 1 907
r) SIKoro hopMyII0r0 MOYKHA 3aJaTH ITFO TTOCIIIOBHICTH?
666. IlocmimoBHicTh 33a7aHO0 (HOPMYJIOK X, =7 + 5. 3HAWAITE TPH MEPINi WICHU
MIOCITiJOBHOCTI.
667. Ha3BiTh KibKa NEpIIMX YICHIB MOCIIJOBHOCTI KBa/IpaTiB HATYpaJIbHUX YHCEIL.

iB H'b_;A ==

668. 3amumiTh AT MEPIINX YWICHIB MOCITiTOBHOCTI:

a) HaTypaJbHUX YHUCEN, KPAaTHUX 5;
0) HaTypaJIbHUX YHCE, SKi IPU AUJICHHI Ha 5 Tal0Th B ocTadi 1;
B) KyOiB HaTypaJbHUX YUCEI;
I) CTENEHIB Yncia 3 3 HaTYypaJIbHUM MOKA3HUKOM.
669. 3anumiTe YOTUPH MEPLIi YWICHHU MTOCITITIOBHOCTI:
a) HaTypaJIbHHUX YHCEN, KpaTHUX 7;
0) HaTypaJbHUX YUCEN, SIKI TPH JUIEHH] Ha 4 1aloTh B ocTaui 3;
B) CTEIICHIB YMCIIa 5 3 HATypAJIbHUM ITOKa3HUKOM.

670. 3anuiuiTe YOTHPH TMEpPLIl YICHH IMOCTIJOBHOCTI HATypajJbHUX YUCEN, KpaT-
HUX 4. 3aaiiTe 110 MOCIIOBHICTh (OPMYJIOI0 Ta 3HAW/ITH COTHUH YIIEH 1oC-
JJIOBHOCTI.

671. 3anumiTe 1mSATh TEPIIMX YICHIB IOCIIIOBHOCTI KBaJpaTiB HATypaJbHUX
yrcesl. 3a1aiTe 110 MOCIiI0BHICTh (GOpMYIIOI0 Ta 3HAMMITE 15-1 wieH mocii-
JOBHOCTI.

672. JlaHO TIOCHIIOBHICTS (C,,). 3aNUIIITh:

a) YJIeH MOCIIIOBHOCTI, HACTYIIHUI 32 €55 Cf;
0) WieH MMOCIiI0BHOCTI, MMOTIEPEHIH 110 Cg; Cx;
B) WIEHHU IIOCIIJOBHOCTI, SIKi PO3TAIlOBAHI MIX €31 ¢7; ¢4 1 €5 .

673. 3HaiiniTe I’ AT MEPIIUX WICHIB ITOCIITOBHOCTI, 3aJaH01 (OPMYIIOIO:

a)a,=3n+5  6)x,=2n% By, = (1Y, )b =3,
n
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674. 3HaiAITE YOTUPH MEPIII WICHH MTOCIIT0OBHOCTI, 3a1aH0i (hOPMYIIOIO:
— . _ 2. _ . _6
a)a,=-2n; 0)b,=n"—1; B)c,=2"; r) y, =—.
n
675. TlocninoBHicTh 3a1aH0 GOPMYIIOKO @, = Sn* — n. 3HalIITH:
a) ap; 0) as; B) a4; r) dio.
676. TlocmigoBHICTB 3a1aHO (GOPMYIIOIO ¢, = n* + 2n. BHAMAITS: ¢; Cs; C1o.
677. 3amuuriTh yci WieHH CKIHUeHHOI MOCIiTOBHOCTI, 3aJaH01 (hOPMYJIIOIO:

a)c,=-5n; 1<n<s; 6)a,,:n372n; 1<n<3.
678. 3amuIiTh yci WICHU CKIHUCHHOT TOCITIIOBHOCTI, 3a1aHO1 ()OPMYJIOH0:
a)x,=10n; 1<n<4, 6)y,=n" 1<n<3.

679. TlocmimoBHicTs 3amaHo Gopmyoro b, =3n + 5. 3HaWIITH HOMEP WICHA TO-
CIITOBHOCTI, SIKU# mopiBHIOE 20.

680. TMocminoBHicTh 3a1aHa Gopmynoro ¢, = 2n — 7. SIkuif HOMep Mae WieH MMoCJi-
JTIOBHOCTI, 1110 JopiBHIOE 1937

BEH

681. 3HaiimiTe I’ AT MEPIIUX WICHIB ITOCIITOBHOCTI, 3aJaH01 (POPMYIIOIO:

a)a,=(-1)"+n; 6)x,=2"""
682. 3HaiimiTe YOTHPH MEPIIIi YWISHH MOCIiTOBHOCTI, 3a1aH0i (POPMYIIOIO:
2) ¢, = (1)'n + 1) 6) y, =2
n+l

683. TlocninoBHicTs 3a1aH0 GOpMyIIOI0 X, = 5 + 3n°. 3HaiiAiTh HOMEp HWIeHa I0-
CIITOBHOCTI, siKuit mopiBHIOE: 305; 680.

684. TlocninoBHicTs 3amaHo GoOpMyI0I0 @, =2n*—5n— 1. Un € wieHOM i€l mo-
CIIIIOBHOCTI yncio 1; aucmo 117

685. TlocmimoBHICTh 3aaHO (HOPMYIIOKO ¢, = n*—7n+ 1. Yu € uieHoM 1i€i mocii-
noBHOCTI yncito —11; aucmo 3?

686. IlocmimoBHICTh 3a1aH0 GOPMYIIOO X, = —5n + 72. JIns SIKUX 3HAYCHB 7 YWICHU

TOCJIITOBHOCTI:
a) menmri Bix 20; 0) OibImi Big —257
687. TlocmimoBHicTs 3amaHo (popmyioro x, =4n —5. Jlnd IKuX 3HAYCHb 71 YICHU
MTOCTTIIOBHOCTI:
a) menmri Bix 70; ©0) Oinpimi Bimx 287
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688. IlocmimoBHicTh 3amaH0 GHopMyIIor0 a, = 3n — 51, CKUIbKH WICHIB i€l MOCITi-
nosHOCTI Ou1bm Bix 0, ane mermi Big 100?

689. CkigbKu TONATHUX WICHIB Ma€ MOCHIIOBHICTD, 3a/1aHa (popMyIIor0:
a) x, =75 —"Tn; 0)x,=12-03n?

690. CkiJgbKH BiJl’€MHUX YICHIB Ma€ IMOCIIIOBHICTb, 3a7aHa ()OPMYIIOHO:
a)y,=6n—-94; 0) y,=0,2n—10?

691. 3uaiiniTh TWepmMii Bi'€MHHMH WIEH IIOCIIIOBHOCTI, 3a1aHoi (opMyIioro
c,=-0,5n+27.

692. TlocminoBHicTs 3amano Qopmynoro a, = 1,57 —21. 3naiaiTe nepmmii goxaT-
HHUH 4IEH 1€l TOCTIIOBHOCTI.

3anuwime n’sme nepuiux uieHie NOCIIO06HOCMI, AKUO.

693. a)a, =-3; a,+1=2a,+1; 0)c=2; 02:—%; Ch+2=0CpChs1— 9.

694. a) b, =5; b, =-2b,; 0)x1=1; x,=2; x,12=x,tx,+1 + 1.

695. 3anmumiTe peKypeHTHY (OpPMYITy i 3HAHAITP YOTHPH MEPILi WICHH TOCIiI0B-
HOCTI (@,), IEPIINH YWIeH K0T TOPIBHIOE —2, IPYTUil — 3, a KOXKHUH HACTYII-
HUH, TOYNHAIOYH 13 TPETHOTO, AOPIBHIOE KBAAPATy CYMH IBOX TOMEPEIHIX.

696. 3amumiTe peKypeHTHY (HOpMYITy 1 3HAHIITh YOTHUPH IEPIi WICHH TTOCIII0B-
HocTi (b,), IepIImii WieH SKoi TOpiBHIOE 3, a KOKHHUNA HACTYIHUH WIeH, IMo-
YMHAIOYH i3 JIPyroro, JOPIiBHIOE KBAIPATy MOMEPEAHBOT0 YICHA, 3MEHIIICHO-
MY Ha OJUHHLIO.

697. HeckinueHHy mOCHinOBHICTH 1, 1,2, 3, 5, 8, ... Ha3uBaroTh psgoM DidoHaudi
(Dibonauui, ado mo-iamomy Jleonapao Ilizancekuii (6mu3pko 1170 — 1228) —
iTamiicbkuit MaTeMaTHK-pocBiTHUK). Psin DiGoHayui MoXKHaA 3a1aTH peKy-
pertHoto dopmynow: a;=1; a,=1; a,+2=a,+ a,-,. 3HalAITH nepI Je-
CSITh WICHIB IIbOTO PSAY.

698. Psan ®@ibonaydi (nuB. 3amady Ne 697) MokHa 3a1aTH (popMyIor:

1 ((1445)" (1-43)")
an=£-u 2 ) 2 J

3HalAiTh 32 1i€l0 POPMYIOI0 TPH MEPIIi WICHHU PSAY.
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699. TlocminoBHicTs (c,) 3amano (Gopmyior ¢, =2"— 1. JIoBeaiTh, 110 IO MOCTi-
JTIOBHICTh MOYKHA 337[aTH PEKyPEHTHOIO POPMYIIOIO ¢, +1 = 2¢, + 1;¢; = 1.

. . n+1 .
700. ITocnigoBHiCTH 3a1aHO popMyIor0 X, = ——. JlOBeiTh, 1I10:
n

1
a) xn+1 +x_ = 2’ 6) xnxn+1xn+2 = 3xn - 2
n

701. IlocmimoBHicTs 3amaHo ¢Gopmymnow a,= 50+ 20n — n*. CKUIBKU JOJATHHX
YJICHIB Ma€ 1151 TOCIIT0OBHICTh?

702. TlocninoBHicTs 3a1aH0 GopMytoko b, =2n” — 131 + 1. 3HaiiiTh HOMepH THX
YJICHIB TOCITIIOBHOCTI, SIKI HE TICPEBUILYIOTH 8.

NARL I s | A NORTOD
IIPUD' IV DI W

(1)
I

703. Po3knaniTh HAa MHOXKHHUKH:
a) O’ — 10x + 1; 6) x* —5x* -36.

704. 3uaiiniTh 001acTh BU3HAYCHHS (DYHKIIIT:

a) y= /ﬁ, 6) y=+x"+x-2.

705. Po3B’sKiTh CUCTEMY PIBHSHb:

x+4y—(x+2y):—4; 5 3x+2y=-3;
(x+y)(x+3y):—3; xz—y2:—8.

706. Tlepumii exckaBaTOp MOYaB pUTH TpaHIiero. Yepes 2 rof 10 HHOTO MPUETHAB-
csl IpYrWil eKckaBaTop, 1 4yepe3 8 rox cmiibHOi pobotu Oymo Buputo 80%
TpaHiei. 3a CKUIbKM FOJMH MIr OM BUPHUTH TPaHIICI KOKHHMH €KCKaBaTop,
MPAIIOI0YN OKPEMO, KOJNH BiZlOMO, IO IMEPIIOMYy Ha II¢ MOTPiOHO Yacy Ha
5 ron Oisblie, HiX Apyromy?

707. Po3B’sxiTh piBHSHHS x° +3x+a =0, ne a — abciuca BepIIMHK Napabonu

y=(x+10)" —1.

=1

1o
|v||'|

-
TaAV/V = ¢
()

U3/

708. Ha xpaiiHiii JIiBOpyY KIITHHLI cMYXKH po3mipy 1 x 203 croits Oina ¢imka, a
Ha KpaiHiii mpaBopy4 — 4yopHa. bunoro ¢inrkoro rpac AHAPIH, a YOpHOO —
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Cepriii. Koxxnuii 3 HUX mepecyBae cBOrO (imky adbo Ha o1Hy, a00 Ha 1Bi, 200
Ha TPU KJIITHHKU [PAaBOPYY YM JIIBOPYY. 3a00POHEHO IMPOIYyCKATH CBIM Xil
abo mepecTaBiATH cBOIO (ilIKy uepe3 QimKy cynepHuka. IIporpae Toif, xT0
HE 3MOXe 3pOOHMTH 4eproBuii Xia. XTO MEpeMOKe 3a NpPaBHIbHOI Tpu: AH-
Ipilt, sikuit nounHae rpy, un Cepriii?

kA ApucmeTuuna nporpecina Ta ii BnacTuBocTi

1. HouaTTs apudpmernuHoi nporpecii. PosrisinemMo mociiioBHOCTI:
1;4;7;10;13;16;19; 22; ...;
0,5;1;1,5;2;2,5;3;3,5;4; ...;
10; 8; 6;4;2;0;,-2;-4;-6 ....

[IpocTexkTe: KOKHUIA YICH MEPIIOi MOCIIIOBHOCTI, TOYHHAIOYH 13 JPyroro,
MOYKHa OJIEPXKATH, SIKILO JI0 TONEePEHbOro WieHa aojaaTu uucio 3. Jpyra i Tpets
MTOCITIZIOBHOCTI MAarOTh TaKy CaMy OCOOJIMBICTh: KOKHUI HACTYITHUHA WICH MOCTII0-
BHOCTI, MIOYUHAIOYH 13 JIPYTOro, JOPIBHIOE TIONIEPETHBOMY, JIO SIKOTO JOAAI0Th O/I-
HE ¥ Te came 4ncio: y Apyrii nociigoBHocti — yuncio 0,5, y Tperiit — uucio —2.
KoskHa 3 po3riisiHy THX TIOCITIJIOBHOCTEH € MIPUKIIAZIOM apugdhmemuunoi npoepecii.

ApudMeTHYHOIO NPOrpecicl0 HA3MBAIOTh MOCTIIOBHICTb, KOXK-
O3nauenna | HUW 4ieH fIKOI, MOYHHAIOYM i3 APYroro, 10piBHIOE mMomepen-
HbOMY YJIEHY, 10 AKOT0 J04AI0Th O/IHe i Te caMe YHCJIO.

Ie umcia0 HA3UBAIOTH pizHUYEl0 apupmemuunoi npozpecii Ta TO3HAYAOThH
OykBoI0 d (d — mouaTKoBa OYKBa JJATHHCHKOTO CIIOBa «differentiay» — pi3HUII).

Omxe, AKII0 MAaEMO apuMETUYHY TPOTPECII0 ay; as; az; ..., T0 ay = a; + d,
ay=ay +d; ..., TOOTO st OyIB-IKOTO HATYPAILHOTO # BUKOHYETHCS PIBHICTH

ay+1=dy +d.

3 o3HaueHHs apu(METHYHOI MpPOrpecii BUIUIMBAE, IO PI3HUMIS MK OyIb-
SIKMM T Y4ICHOM, IMOYMHAIOYH 13 IPYTOTo, 1 MONEePEAHIM YWICHOM JOPIBHIOE OJHOMY
it TOMy caMoOMy 4YHCITy — Pi3HHUMLI d, TOOTO ay — a1 =d, as —ay = d, ... . OTxe,

ay+1—a,=d.

[IpaBubHO 1 HABMAKY: SKIIO B IESIKil YHCIOBIH TOCTITOBHOCTI Pi3HHUII MiX
Oynb-aKuUM {i WICHOM, NOYHHAIOYM 13 APYroro, i IOMEpeAHIM UWICHOM JOPiBHIOE

MpaBo Ans 6e3onnaTHOrO Po3MilLleHHs NiApyYHUKa B Mepexi IHTepHeT mae
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OJTHOMY W TOMY CaMOMY YHCIy, TO TaKa MOCIIJOBHICTh € apU(PMETHYHOIO TPOrpe-
ciero.

11006 3amatu apudMETHYHY MIPOTPECiF0, TOCTATHHO BKA3aTH il MEPIIUH WICH i
pizauio. Toxi KOXKHUM HACTYIHUH YiIEH MOXHA OOYMCIUTU Yepe3 Tonepe/Hiii 3a
PEKYPEeHMHOI0 POpMYI010

a,+1=a,+d.
VY tabnuii HaBeAECHO MPHUKIAAM apu(PMETHUYHUX TPOTrpeciit U AKX 3Ha-

YeHb a; 1d.
a d Apugpmernuna nporpecis
2 1;3;5;7;9; ...
-2 0;-2;-4;-6;,-8; ...
5 0 5:5;5;,5;5; ...
1,1 -0,5 1,1; 0,6; 0,1; —0.,4; —0,9.

[lepmi Tpu 3 HaBeAEHUX apU(PMETHYHUX MPOrpPecii € HEeCKIHUCHHUMH, YeT-
BepTa — CKIHYEHHOIO.

2. ®opmyJia n-ro 4ieHa apupMeTHIHOI nporpecii. 3HalizeMo KibKa nep-
KX 4iIeHIB apudmMeTrnaHol nporpecii, y sikiit a; =4, d = 3.

Onepxxumo:

a,=a,+d=4+3=T;
a,=a,+d=7+3=10.

Jlami MOXXHA 3HANTH a4, as 1 T. 1.

11106 3HaiiTh 4ieH miel mporpecii 3 BEIMKUM MOPSIKOBUM HOMEPOM, HAIpH-
KJal, ds,, H0TPiOHO BUKOHATU Oarato oOuuciaeHb. ToMy BiJlIyKaHHs WICHIB apH-
(h™meTraHOI TIpoTrpecii 3a GopMyIIoro a, . | = a, + d 9acTo OyBae HE3PYIHHM.

3HaiiIeMo HIIUH NUIAX 3HAXOJDKCHHS /1-T0 YieHa apu(pMETHUHOI porpe-
cii (a,).

3a o3HaueHHsAM apudMeTHIHOT nporpecii MaeMo:

a,=a,+d;
a,=a,+d=(a,+d)+d=a,+2d;

a,=a,+d=(a,+2d)+d=a,+3d.

MpaBo Ans 6e3onnaTHOrO Po3MilLleHHs NiApyYHUKa B Mepexi IHTepHeT mae
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3ayBaxkyemo, 10 B 1ux (opmynax koediiieHT Oing d Ha | MEHIIMHA Bix

HOPAAKOBOIO HOMepa wieHa mporpecii, axuil myxaemo. Tak, a5=a, +4d,

a,, = a, +19d. OTxe, MOKEMO 3alUCATH:
a,=a,+(n—-1)d.

Opnepxany (GopMyiTy Ha3UBAIOTb YOPMYIOI0 N-20 Ylena apu@memuinoi npo-
epecii.

3. BractuBocti apudgmernunoi mporpecii. B apudmernuniit mporpecii 1; 3;
5;7; 9; ... KO)KHMHU 4JIEH, TOYMHAIOYH 13 IPyroro, € CepeIHIM apu(PpMETHUYHUM JIBOX
CYCITHIX 3 HIM YJICHIB:
1+5 3+7 5+9
= ;0 5= ;0 T= [
2 2 2

Taky BIacTUBICTh Ma€ Oyb-siKa apr(MeTHYHA IPOrPecisl.

3

Byab-aikuii 4ieH apudpmeTuuHoi mporpecii, mounHaoyu i3
Bnacmugicms 1 | npyroro, € cepeHiM apu(pMeTHYHIM ABOX CYCIAHIX 3 HUM
YJIeHiB.

Joseoenns. Hexaii maemo apumernuny mporpecito (a,) 3 pizauuero d. Toxi

JUIsl HaTypaJlbHUX 3Ha4Y€Hb 7 > | BUKOHYIOTbCA PIBHOCTL: a, —a, , =d, a,,,—a, =
=d.3sincn: a,-a, , = a,, —a,; 2a,=a,,+a,,;
a = an—l + an+1
n 2 °

I3 Bnacrusictio 1 apudpmernuHoi nporpecii i moB’sa3aHa 11 Ha3Ba.
p porp

PosriisitHeMo ckiHYeHHY apu(MeTH4YHY Nporpecito (x,), ska Mae 7 UJIeHIB:
3;5;7;9; 11; 13; 15. 3naiinemMo cyMy KpaifHiX WIEHIB Iporpecii i CyMH WICHIB,
PIBHOBIIIAJICHUX BiJl KpalHiX:

x;tx;=3+15=18;
X, +xs=5+13=18;
xX;txs=7+11=18;
Xy txs=9+ 9 =18.

Cyma OyJib-SIKHX JBOX WIEHIB apu(METHUHOI Mporpecii, siki piBHOBiAIaICH]
Bin ii KpalfHIX WIEHIB, JOPIBHIOE CyMi KpalHIX WiICHiB. TaKy BIIaCTHBICTb Mae
Oy/ib-sika CKiHUeHHa apu(MEeTHIHA [TPOTPECisl.

MpaBo Ans 6e3onnaTHOrO Po3MilLleHHs NiApyYHUKa B Mepexi IHTepHeT mae
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Cyma Oyab-IKHX JIBOX WICHIB CKiHYeHHOI apu(pMeTHYHOI
Bnacmueicms 2 | nporpecii, ki piBHoBingaseni Bin ii kpaiiHix wieHis, 10-
PiBHIO€ cyMi KpaliHixX 4ieHiB nporpecii.

JloBesieHHsT BIacTHBOCTI 2 mojaHo B pyOpwuili «Jljisi THX, XTO XO04e 3HATH
OLIBIIEY.

s
Anntux.

il | \i

Jlosedemo enacmusicmy 2. Hexalt MaeMo CKiHY€HHY apu(METHYHY MPOTPECIIO a1} dy;

=4
2
7
E

X04 ?—3 Hai

as; ... a,_2; a,_1; a, 3 pi3HALCIO d. 3ayBaXMMO, IO CyMa 1HJIEKCiB IBOX YICHIB Mporpecii,
sIKi PIBHOBIIAJICHI B KpaifHix wieHiB, nopiBHioe 7 + 1. Hexaii a; .| Ta a,_; — 1Ba I0Bi-
JIbHI WICHN JJaHOT IIPOrpecii, piBHOBIIANCH] Bil KpaiHiX wieHiB. OCKUIBKH
ap+1=a;+kd, a,_r=art(m—k—1)d=(@a +(n—-1)d)—kd=a,—kd,
TO
ap1ta,_y=a tkdta,—kd=a,+a, e

m| Nnanyu-nNo2AR'aG3HHAa ' RADAR
L | ViinJ1 H 1 I\.I\IJ"J.JII 171701 P‘lu )

Bnpaga 1. 3naliTi neB’aTuil wieH apudMeTHIHO1 nporpecii (a,): 5; 4,2; 3,4; ... .

® Maemo: a; =5. 3Haiizemo pisnuio nporpecii: d=4,2—-5=-0,8. Toxi
as=a;+8d=5+8"(-0,8)=-1,4.
Binnosings. —1,4. @
Bnpaga 2. 3naliTi niepmmii wieH apudMeTHYHOI nporpecii (a,), y SKid d =-2,
ag = 93,
e Bukopucraemo hopmyity #-ro dieHa apupMeTHIHol nporpecii st n = §:
ag=a,+7d; 93=a,+7 (-2); a;=93+14=107.
Binmosine. 107. @

Bnpasa 3. Yu € uncno 181 unenom apudmernuHoi nporpecii (a,), y sKkiid a; =3,
d=4?
e Yucno 181 Oyzae uwieHOM AaHOi mporpecii, sSIKIIO ICHYye Take HaTypalibHe
YHCIO 7 — TIOPSAKOBMH HOMep wWieHa mporpecii, mo a,= 181. Ockiiabku
a,=a;+(n—1)d, 10181 =3+ (n—1) - 4. Po3B’spKkeMo0 ojiep)KaHe piBHIHHS:

181=3+4n—-4; 182=4n; n=45;5.

MpaBo Ans 6e3onnaTHOrO Po3MilLleHHs NiApyYHUKa B Mepexi IHTepHeT mae
MiHicTepcTBO OCBITM | Haykn Ykpainu http://mon.gov.ua/ Ta IHCTUTYT MoaepHi3auii 3micTy ocBiTu https://imzo.gov.ua



172 § 3. Yucnosi nocniooenocmi

Yucno 45,5 He € HaTypanbHUM, TOMY 4rciIo 181 He € uieHoM naHol apudme-
TUYHOI TPOrpecii.

Binnmosigs. Hi. e
BrnipaBa 4. 3Haiitu nepumii 4ieH i pizHUmIO apudmMeTuuHoi nporpecii (a,), SKIo

cyMa Jpyroro i m’storo ii wieHiB gopiBHioe 20, a pi3HUI JeB’SATOTO 1 Tpe-

THOT'O WICHIB IOPiBHIOE 18.

® 3a yMOBOI0 MaeMo: a, + as = 20, ag — a; = 18. 3anucasiiuy 4ieHU d,, ds, dg 1
a3 3a (hOpMyYJIOI0 1-TO YiieHa apru(MEeTHYHOI porpecii, OAEPKUMO CUCTEMY PIBHSHb:
{a1+d+a1+4d:20; ) {2a1+5d=20; {2a1+15=20; B B

3BiaKH: a;=2,5,d=3.
a,+8d —a, —2d =18. 6d =18; d=3;

Bignosine. 2,5; 3. @
Bnpaga 5. Mixx unciamu 7 i 15 BCTaBUTH Take YMCIIO, 00 yCi TPH YHCIa YTBO-

puIH apuPMETUIHY TIPOTPECiTo.

e Hexait x — 1rykaHe 4uciio, TOJi MOCIiA0BHICTD 7; x; 15 — apudmernuna
mporpecis. Jpyruid WieH apupMETHIHOI Mporpecii € cepeaHiM apuMETHIHHM
7+15

MEPIIOTO i TPETHOTO YWICHIB: X = 5 11.
Bignosige. 7; 11; 15. e
AV S TPS
PAY |0}

709. Yu € apupMETUIHOIO IIPOTPECIETO IMOCIITOBHICTD:

a)3;5,7,9; 0) 3; 10; 17; 23;
B) 1;2;3;4;5; ... — MOCNIAOBHICTh HATYPATbHUX YHCET,
1) 2; 4; 6; 8; 10; ... — MOCIIOBHICTh TAPHHUX HATYPAILHUX YHCEIT;
n) 1;4;9; 16; 25; ... — NOCHIAOBHICTh KBaPaTiB HATYPAILHUX YHCEIT;
e)—1;-2;-3;-4;-5; ... — NMOCIIIOBHICTb BiI’€MHHUX ILITUX YUCEI?
710. YkaxiTh NepInii €WieH 1 pi3HUL0 apru(MeTUIHOT mporpecii:
a)2;7;12; .. 0)0,7;1;1,3;...;
B)6;4;2;...; r-9;,-7;-5; ...
711. 3HaiiaiTh YOTHPH NEPILi WICHH apuPMETHYHOI rporpecii (a,), y sKii:
a)a, =5,d=2; 0)a =7,d=-2.
712. 3HaiiniTh 4eTBEPTHH WieH apu(METHIHOI Iporpecii:
a)7;11;15;...; 0) 13;10;7; ....

MpaBo Ans 6e3onnaTHOrO Po3MilLleHHs NiApyYHUKa B Mepexi IHTepHeT mae
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|
EB%H'b—»?\

713. 3amumiTh y MOpsIKY 3pOCTaHHS HaTypallbHI Yncia, KpaTHi 6. Uu € nocimo-

BHICTb IIMX YHCEN apU(YMETUIHOIO TIPOrpeciero?

3uatioime womupu nepwii unenu apugpmemuunoi npoepecii (a,), AKwo:

714. a)a, =6; d=4; 0)a =6; d=-4.
715. a)a,; =10; d=75; 0) a;=10; d=-5.
3uatioime piznuyio i mpemiil unen apupmemuunoi npoepecii (a,), AKWO:
716. a)a; =5; a, =8, 0) a;=-2; a,=-5;
B)a; =0,7;, a,=0,7; Na=-15 a=1.
T17. a)a;=1; a, =9, 0)a; =3; ap=-2.
3naiidimo pisnuyo ma yemeepmuil YieH apudmemuyHoi npozpecii:
718. a) 1,4;1,7;2; ...; 0) —30; -28; -26; ... .
719. a) 10,5; 13; 15,5; ...; 0)6;2;-2;....
IHocnioosnicms (a,) — apugmemuuna npoepecis. 3Haidims:
720. a) ay, sxmo a; =11; d=15; 0) a,, Ko a, =-3; d=-4.
721. a) ay, axmo a; =4; d=6; 0) a;s, ko a; =9; d=-2.
722. 3amumiTte (GopMyiy n-To uieHa apudMeTHdHOi mporpecii (@,) Ta 3HaWIITH
a1, AKLIO:
a) (a,): 1; 1,3; 1,6; ...; 0) (a,):3; 1;,-1; ...
723. 3anuuiith GopMyiy n-ro wiena apudmeruuHoi nporpecii (a,) Ta 3HAUAITH djg,
SIKIIO:
a) (a,): 0,8; 1; 1,2; ...; 0) (a,): —6;-10;-14; ....
3naiioimo nepwuil unen apugpmemuunoi npoepecii (a,), AKuo:
724. a)d=5; as=151; 0)d=02; a,=-2.
725. a)d=2; aq=24; 0)d=0,5; a;s=-1.
3Hatidimb nopsiokosuil Homep yieHd a, apupmemuynoi npoepecii, SKuo:
726. a)a, =3; d=-5; a,=-37; 0)a =-7; d=2; a,=8l.
727. a)ya; =1, d=17; a,=171; 0)a;=-20; d=3; a,=-2.

728. IlocnigoBHicTs (a,) — apudMeTHUHA Iporpecis. 3HAWIITH:
a) as, Ko a, = 10; a,=2; 0) ag, KO a; =—1,2; aq=2.

729. 3HaiiniTh qpyrui wieH apu(MeTHIHOI Iporpecii:
a)2;ax 12; ... 0) —0,5; ap; —1,3; ...

MpaBo Ans 6e3onnaTHOrO Po3MilLleHHs NiApyYHUKa B Mepexi IHTepHeT mae
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Yu e apugpmemuunow npoepeciero noCcii008HICMb:

730. a %; %; %; 6) 7++/5; 9+245; 1043452
731,21, L L 0) 4—/3; 5; 6+-32
6 3 2
732. Yu € uneHom apudmernyHol mporpecii —2; —5; —8; ... umcino —84; uucio
-152?
733. Yu € uncino 130 uineHoM apupMeTHUHOI IpOrpecii:
a)4;7;10; ...; 0) 23; 34;45; ...7

734. 1Jo6 BHiiTH Ha TEPLIMH MOBEPX B SITHUIIOBEPXOBOTO OYAMHKY, MOTPIOHO
MpoUTH 6 CXIfIiB, a MO0 BUATH HAa KOKHUI HACTYITHUH MOBepX — Ha 18
CXi/IiB Oliblie, HK Ha nonepeHii. CKUTbKKM TOTPIOHO MPOWTH CXIi/IiB, 100
BUITH Ha 1I’ITHH 1OBEpX OyIMHKY; Ha OCTAHHIN 1MOBEpX?

735. TIpoTarom cemu AHIB Iepe/i MAaTeMaTUYHOIO OJIMITIA00 yUeHb PO3B’s3yBaB
3aja4i. Y mepiuuii JeHb BiH PO3B’si3aB 7 3a/ad, a KOXKHOI'O HACTYITHOTO
IIHS — Ha 2 3amadvi Ouiblne, HOK monepeanboro. CKUTBKU 3a1ad PO3B’s3aB
Y4€Hb ChOMOT'O JHS?

736. 3HaiiniTh Nepiui YieH i pisHULI0 apudmMeTHyHOl nporpecii, koo i yer-
BEPTHH 1 IeB’ITUI WICHHU BiAMIOBIIHO TOPIBHIOIOTH 161 41.

737. 3uaiiniTh nepiuil wieH apudMeTHyHol nporpecii, sIKIo 11 YeTBepTHH 1 CiM-
HAALATHI WICHH! BiIMOBIIHO JOPIBHIOIOTH 9 1 —17.

THocnioosnicme (a,) — apupmemuuna npoepecis. 3naidimo:

738. a)a;id, axkmo ag=1; a;; =0; 0) a;s, IKMO a7 = 33; as + ag = 56;
B) a7, AKIIO as =4; a; —as=16; I) as, KO a + ag=2; as+ ayo=-19.
739. a) a; id, akmo as =5; a;5=10; 0) ag, AKmO az; = 1; as—ayg=12;

B) dy, AKIIO a9 = 10; a; +ag=-2; 1)ay, I9Kmo a, +ag=10; a3 +a;4=31.
740. Tperiit uneH apupMeTHIHOI Iporpecii TopiBHIOE 9, a MIICTHANIATHHN YICH Ha
36 OunblMiA Bi BOCBMOTO. 3HANUAITH CYMy YETBEPTOIO 1 IIOCTOTO HJICHIB IIPO-
rpecii.
741. Tlepumit unen apudmernuHoi nporpecii popiBHioe 0,5, a cyma m’storo i
JIeB’SITOTO WICHIB — 25. 3HAWIIT Pi3HMUITIO I’ ITOTO 1 BOCBMOTO WICHIB TIPO-

rpecii.

MpaBo Ans 6e3onnaTHOrO Po3MilLleHHs NiApyYHUKa B Mepexi IHTepHeT mae
MiHicTepcTBO OCBITM | Haykn Ykpainu http://mon.gov.ua/ Ta IHCTUTYT MoaepHi3auii 3micTy ocBiTu https://imzo.gov.ua



17. Apugpmemuuna npozpecia ma ii enacmugocmi 175

742. Mix uncnamu —5 1 —11 BcTaBTe Take 4MCIO, 1100 YCI TPU YMCIIA YTBOPUIH
apu(MEeTHUHY POTrPeECiio.

743. lns sSIKUX 3HAUCHb /7 TPbOMa MOCHIJOBHUMH Yj€HAMH apu(METHYHOI Mpo-
rpecii € uncna:
a)2,2m—30im-—8; 6) 3, 2mim*?

744. Jlns sikux 3Ha4eHb x yncna 8, x + 6 i 4x — 6 € TppoMa MOCIIJIOBHUMH YJIeHa-
MU apu(MeTHIHOI TTporpecii?

745. Ha Ban Haca/pKeHO I1’SITh HIKIBIB, YUCJIOBI 3HAYEHHS JIaMETPIB SIKUX yTBO-
pIOIOTH apuMETHYHY Iporpeciro. JliamMerp HalMEHIIOro INKiBa TOPIBHIOE
34 cm, a HaliOLbIIOro — 46 cM. 3HANAITH JIaMETPH PELITH TPHOX IIKIBIB.

746. Mix gmncnamu 2 1 —6 BCTaBTE TPH YHCJIA TaK, 100 BOHU pa3oM 3 JaHUMHU
YHCIIaMHU YTBOPHIIN apU(METHYHY IIPOTpecito.

747. Tlepmmii i yeTBepTH WieHH apupMETHIHOI porpecii BiAMOBIAHO AOPIBHIO-
10Th 3,8 1 7,5. 3HaliAITh CyMy YOTHPHOX HEPIINX WICHIB LIl mporpecii.

748. Omer, Ilerpo, Cepriii Ta Anzpiii noBwiaK pudy. Kinbkocti puOuH, siki BOHU
3JI0BUIIH, YTBOPIOIOTH apudmMeTndHy nporpecito. Halimeniie pudbun — 9 —
3noBuB Ilerpo, a HaitOuibme — 18 — Ouer. Ckinbkn pubun 3moBuin Ceprii
Ta AHzpii pazom? CKiNbKK BCbOTO PUOMH 3JI0BUIIN XJIOMIL?

iBeH

749. CkinbKH A0aTHUX WICHIB Mae apupmerndHa nporpecis 28; 27,7; .7

750. 3naiiniTe nepimuii Bin’€eMHUH WwieH apudmMeTnyHoi porpecii 72; 70,5; ... .

751. 3HaiiniTe nepiuil fogaTHUN WwieH apudmMeTrnyHoi nporpecii —90; —85,6; ... .

752. Ywucna, siKi BU3HAYAIOTH IPAyCHI MIpH KyTiB TPUKYTHHKA, YTBOPIOIOTH apud-
METHYHY MpOrpecito. 3HAUAITh Cepe/iHii 32 BEMTMYMHOIO KYT TPUKYTHHKA.

753. IT’stmit wieH apudMeTHIHOI mporpecii AopiBHIOE 2,5. 3HaHITE cyMy aeB’s-
THU TIEPIINX WICHIB Ii€i mporpecii.

754. Mix gncnamu 8 i 63 BCTaBTe YOTHPH YHCIA TaK, 00 BOHU Pa3oM 3 JaHUMHU
YHUCJIaMH YTBOPHIIM apU(PMETHYHY ITPOTPECIIO.

755. TlocminoBHocTi (x,) Ta (y,) — apudmernyni nporpecii. JloBeaiTs, 1mo moci-
JIOBHICTB X + V13 X3 + V25 ... TAKOXK € aprU(PMETHUHOIO ITPOTrPECI€rO.

MpaBo Ans 6e3onnaTHOrO Po3MilLleHHs NiApyYHUKa B Mepexi IHTepHeT mae
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756. onathi uucna a, b, ab € MOCIIIOBHUMH WiIEHAMHU apUPMETHYHOT IIpOrpecii.

. - I 1 .
I[OBGHITB, 1o TOA1 M YHrciia 1, —, — TE€X € IIOCI1JOBHUMH YJICHAMH apI/I(i)Me-
a

THUYHOT IIpOrpecii.

11-n
Vi =231

757. TlopiBHsiiiTe 3HAYCHHS BUPA3iB:

a) 23 i V10 6)ﬁ;ﬁiﬁ2ﬁ.

758. Po3B’sKiTh pIBHSHHS:

a) x>+ 6x—7=0; 6) x+63x —7=0.
759. Un HaNeXUTh YHCIO —2 06NacTi 3HaueHb ByHKIIT y = x° + 5x + 42
760. Po3B’sOKITH HEPIBHICTB:

a) 3n° —10n+7>0; 0) 21-x)(2x+3)=0.

761. JloBeniTh, MO0 3HAYCHHS BUPaA3y \/xz+5xy—i-y2 € LUIMM YHCIIOM, SKIIO

, . x—2y=-5;
(x5 ¥) — pO3B’SI30K CUCTEMH PIBHIHB
3x+y=6.
762. Y cany rocmojapsi poctyTh 36 mepeB: siOMyHi, rpyii Ta ciuBu. KiTbKicTh
TpymI ynBidi OifbIIa Bif KUTBKOCTI CIIUB i YTPUYi MEHINA BiJ KiJTBKOCTI 510-
nyHb. a) CKITBKH BiJICOTKIB CTAHOBUTH KUIBKICTh CIIUB BiJ KUIBKOCTI IHIINX

nepeB y caay? 6) CKUTbKH Ipymn pocTe B camy?

=

1o
|v||'|

>
<

=

=

763. V koxHIii BepiinHi Ky0Oa 3amucano uuciio 1 abo —1, a Ha KOKHIN rpaHi —
JIOOYTOK 4YHMCe, SIKI CTOATh y BEepIIMHAX Ii€i rpani. Yn mMoxke 100yTOK ycix
14 3anucanux yucen A0piBHIOBATH —17?
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F® ®opmyna cymm nepumx n uneHis
apudpMmeTUUHOI nporpecii

Posrisinemo npukia.
Mpuxnaa. 3HaiiTn cyMmy HaTypainsHHEX guced Bix | 1o 100 BKIFOUHO.

e 3anuiemMo cymy S JaHUX YHCEN JIBOMA CHOCOOaMU: Y MOPSIKY 3pOCTaHHS
JIOJAHKIB 1 B MOPSAAKY CHaJaHHSA, Ta OWIEHHO JI01aMO OJIepKaHi PiBHOCTI:

N S=1+ 2+3 +..+100
S=100+99+98+ ...+ 1
28=101+101+ 101+ ...+ 101
CyMHu map 4ucel, po3MIIIeHUX OJIHE I OJHUM y MPABHX YaCTHHAX LUX PiB-

HocTel, nopiBHIOOTh 101; Takux map € 100. Tomy
2§=101 - 100.

= 5050.

3Bigcu S = —101'2100

Omxe, cyma Beix HarypaibHUX uucen Bix 1 1o 100 BkimouHo popisHioe 5050. @

3a3HauMMO, 10 TOCTITOBHICTh HATYpalIbHUX unceln 1; 2; ...; 99; 100 e apud-
METHUYHOIO porpeciero (a,), y ski a; = 1;d = 1; n = 100.
Buxopucraemo mpoBeneHi MipKyBaHHS A BUBEACHHSA (opMynu cymu S,
MEPIINX 71 YWICHIB JOBUIBHOT apUPMETUIHOT IPOrpecii aj; as; ...; dy; ... .
3anumemo:
S =a+a,+ a,+..+a,;
S, =a,+a, +a,,+..+a,.
JloaMo TIOWICHHO 111 PIBHOCTI, OJICPKHMO:
28, = (a1 +an)+(a2 +an_1)+(a3 + an_2)+...+(an +al).
3a BractuBicTIO 2 apudMeTHIHOI Iporpecii cyMa KOKHHX JBOX WICHIB, y3si-
THX Y JIy’KKH, TOPIBHIOE a; + a,. Takux cym € n, Tomy:
28, =(a,+a,) n.
3Bigcu

a, +a
S =—1_—1.p, 1
" 5 (1)
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Slkuio B ozeprkaniid GpopMydi 3aMmicTh a, miactaBuTH Bupas a; + (n — 1)d, To

MaTHMEMO:
g 4 +a,+(n-1)d n e 2a1+(n—1)d.n.
! 2 2
OTrxe,
S, = 2a1+(;1—1)d n @)

Dopmymn (1) 1 (2) HA3UBAIOTE popmynamu cymu nepuiux n 4ieHie apugme-

MUYHOI npoepecii.

n NaA-No2AR'G23uHa RADAR
HPUKT HI|U\D"IJ-II"I ABIIpaB )

Bnpasa 1. 3HaiiTn cyMy nepimx J1eB’sTH WiICHIB apudmeTndHoi mporpecii (a,):
3,7, 11; ...
® [-ii cnoci6. Maemo: a1 =3;d=a,—a;=7-3=4.
3HaWIEMO ag: a9 =3 + 8 - 4 =35. 3a dhopmysioro (1) 3HaxoaMMO:

_3+35 971,

S9

2-11 cnoci6. 3Hat0un, mo a; = 3, d =4, 3a popmyIoro (2) 3HAXOAUMO:

_ 23484

S, 9=171.

Bignosins. 171. e

Bnpaga 2. 3HaiiTi cyMy HellapHHUX HAaTYpaJIbHUX YHCEI, SIKi He TIePeBUITYIOTh 71.
e Henapni HaTypaibHI 4nclla yTBOPIOIOTH apuMeTHuHy mnporpecito 1; 3;
5 .,yakita =1,d=2,a,=1+(n—-1)-2=2n— 1. 3HaligeMo, KU MTOPSIKO-
BHi HOMep Mae wieH 71 miel mporpecii: 71 =2n — 1; n = 36. O1xe, MoTpiOHO mIy-
KaTH CyMY TEepIIUX TPUALSATH HIECTH WICHIB Mporpecii. 3HaX01MO:
S, =%-36= 1296.

Bigmosins. 1296. e
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Brnipasa 3. 3HaiiTu cyMy HaTypaJbHUX 4HCell, ki He Ounbmi Bix 105 1 mpu nineHHi
Ha 9 maroTh B octaul 1.
e HarypanbHi umcna, siKi Ipy AiTeHH] Ha 9 1aroTh B ocTadi 1, yTBOPIOIOTH apu-
(dmermuny mporpecito (a,): 1; 10; 19; .,y sxit a;=1,d=9, a,=1+(n-1)-9=
=9n — 8. 3HaiinemMo, ckuTbKM wWieHIB wmi€l mporpecii He mepeBunryioth 105. s

LILOI'O PO3B’SKEMO HepiBHICTB a, <105:
9n—8<105: 9n<113: nSlZ%.
OTKe, NOTPIOHO HIyKaTH CyMy JBAaHAALMTH MEPIINX 4WIeHIB nporpecii. 3Ha-

xomumo: a, =1+11-9=100; S, = 1+;00 12 =606.

Bigmosins. 606. e

Bnpaga 4. 3HaliTi nepmmii wieH apudMeTHYHOI niporpecii (a,), AKIO0 cyMa apy-
roro i mBaHaaIATOrO ii wieHiB mopiBHIOE 20,4, a cyma OTUHAINTH IIEp-
mux — 121.

e 3a yMOBOIO MaeMo: a, +aj; =20,4; S, =121. Bukopucrasmu ¢hopmyn
7-TO YJIEHA Ta CyMH TEpIINUX 7 WICHIB apH(QMETHIHOI MPOrpecii, 0AepKUMO CHUC-
a,+d+a, +11d =20,4;

TEMY PIBHSIHD 3Biacu:
yp 2a1+10d.11=121.

2a,+12d =20,4; a,+6d=10,2; (d=-0,8;
a = 15.

(a,+5d)-11=121; |a,+5d =11; a, +5d =11,
Bigmosins. 15. e

BrnpaBa 5. Ckinbky MOTPIOHO B3STH TEPHIMX WIEHIB apu(MeTHYHOI mporpecii
(a,), y kit a; = 2, d = 1, mo0 ix cyma mopiHoBama 90?

® Bukopucrasumm popmyiy S, = w- 1, MaTHMEMO:
90:%-;1; 180=(n+3)-n: n*+3n—180=0; n,=—15,n, = 12.
Kopinb n; =—15 He 3amoBonbHsIEe yMOBY 3amadi. Otxe, n = 12.

Bianosigs. 12. e
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: | tert
iB H'b—»|°\

764. 3HaiiniTh CyMy AECSATH MEPIINX WICHIB apUPMETHYHOT TPOTPecii, SKIIO:

a)a; =3; a;n=21; 0) a; =22; ajp=-2;
B) a; =—4; a,p=-40; r)a, =04; a,n=35,8.
765. 3HailaiTh CyMy CEeMH MEPIINX WICHIB apU(PMETHIHOT TPOTpecii, SKIIO:
a)a; =15; a;=75; 0)a =-12; a;=17,2.
3Haiidims cymy nepuiux n uienie apugmemuuHoi npopecii, AKWO:
766. a)a, =8; d=4; n=15; 0)a; =2; d=-3; n=06;
B)a,=-18; d=2; n=11; r)a;=-0,2; d=-0,1; n=21.
767. a) a,=1,5; d=2; n=8; 0) a =5; d=-3; n=6.
768. 3HaiiniTh CyMy ABAAUSATH MEPIINX WICHIB apu()METHIHOI IIporpecii:
a)3;9;15; .. 0) —8;-5;-2; ...;
B) 20; 19; 18; ...; r) —2,3;-2,5,-2,7; ...
769. 3HaiiaiTh CyMy AEB’STH NEPIIUX YWISHIB apUMETHIHOT Tporpecii:
a)1;5;9; ... 0)—1;-2;-3;..;
B)—11;-6;-1; ..; r) 0,3;0,5;0,7; ...

770. 3HalmITE CyMy:
a) I’ SITECATH NEePIINX HaTYpaIbHUX YUCE;
0) HaTypanpHUX ymcen Bix 11 mo 20 BKIFOYHO;
B) X gucel Bijx —20 10 —1 BKJIFOYHO.

771. 3HalAiTh CyMy:
a) COpOKa TEpIINX HATypabHUX YHCE;
0) HaTypaIpHUX Yymcel Bix 51 1o 60 BKIFOYHO.

772. JIoBXUHH CTOpIH II'SITHKYTHHUKA YTBOPIOIOTH apU(METHUHY NPOTPECito.
3HalAiTh epUMeTp I’ ITHKYTHHKA, SKIIO JTOBXHHA HOTO HAWKOPOTILOI CTO-
poHU J0piBHIOE 4 cM, a HaigoBIIOT — 12 cM.

773. Cyma m’stu mepmnx wieHiB apudMeTuyHol nporpecii (a,) AopiBHIOE 25.
3HAWIITH I’ ITHH WICH MpOoTpecii, Ko a; = —5.

774. Cyma neB’siTh mepmux wieHiB apudmernanoi mporpecii nopiBaioe 126, a

JIeB’ ITHH YJIeH AOPiBHIOE 54. 3HaWITh MepIIHUi YJIeH MPOTpecii.

MpaBo Ans 6e3onnaTHOrO Po3MilLleHHs NiApyYHUKa B Mepexi IHTepHeT mae
MiHicTepcTBO OCBITM | Haykn Ykpainu http://mon.gov.ua/ Ta IHCTUTYT MoaepHi3auii 3micTy ocBiTu https://imzo.gov.ua



18. @opmyna cymu nepuiux n unenie apugmemuunoi npozpecii 181

775. 3HaWmITE CyMy:
a) HEeMAPHUX HaTypaIbHUX Yncel, He Oitpmux Big 100;
0) MapHMX HaTypAIBHUX YUCEN, He OUTBIINX Bif 56;
B) MTAPHUX HATypaJIbHUX 4mcen Bix 24 mo 120 BKITIOYHO;
) IBOIM(POBUX HATYPATHHUX YUCEI;
1) HaTypaJbHUX YMCell, KpaTHUX 7 1 He OimpImux Bifg 145;
€) IIUTNX YHCce, SIKi HaJle)XaTh NPOMDXKKY [—18; 6).
776. 3HaWAIT CyMy:
a) MapHUX HAaTypaJbHUX yKced, He Oubimx Bix 100;
0) HeapHIX HATYPAIBHUX YHCEII, He OUTBIINX Bix 51;
B) HEMApHUX HATYpaJIbHUX Yucel Bix 17 10 45 BKIIOUHO;
) HaTypaJbHHUX YUCEN, KpaTHUX 5 1 He Oinpmux Big 500;
) LUTNX YUCeJ, SIKI HalexXaTh MpoMikKy (—21; 31).
777. CKkinbKu TOTPIOHO B3SITH MEpPIINX UICHIB apuMmeTndHoi mporpecii 16;
14; ..., mo6 ix cyma nopiBHroBasia —4347
778. Tlepmmuit uneH apupMeTHIHOI mporpecii gopiBHioe 3, a pizHUI — 4. CKinb-
KM MOTPIOHO B3STH MEPUIMX WICHIB L€l mporpecii, o0 iX cyma J0piBHIOBa-

ma 210?
779. 3uaiiniTh mepmmidi wieH i pi3HUIO apudmernyHoi mporpecii (a,), SKIIO
ayn = 33, Sg = 88.

780. 3naiiniTh pi3HMIIO apudMeTHIHOI Iporpecii (a,), skmo ag = 0; S;, =—18.

781. Wloctwii uneH apudmernyroi nporpecii Ha 20 6UIBIINI Bix Apyroro 4ieHa, a
cyMa JIBaHAJISATH MEPIINX WieHiB AopiBHIoE 450. 3HalaiTh Nepimii wieH i
PI3HUIIO Iporpecii.

782. IT’stmit wieH apudMeTHYHOI mporpecii JOpIBHIOE 5, a cyma JiecaTH mep-
X — 60. 3HAWIITE MePIINii WieH 1 Pi3HUIIO MPOTpecii.

783. 3HaiiniTh TpeTii uieH apudMeTHIHOI mporpecii, SKIIo cyMa JeB’ITH NEPIINX
i wieHiB nopiBHIOE 18, a cyma I’ ITHAALATH TEPIINX WieHiB — 165.

784. 3HaiiniTh pi3HUIIO apu(pMETUYHOI MPOTrpecii, SKIIO cyMa ITSITH MepHmx ii
4IIeHiB TopiBHIOE —50, a cyma JeCSITH NepIInX WieHiB — 25.

785. 3HaiiniTh CyMy JecATH NEpIINX WICHIB apupMETHYHOI mporpecii, m’saTui i
BOCHMHH YJICHH SKOI BiIMTOBITHO AOPiBHIOOTH 12 1 27.
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786. Iew’situil uieH apu(METHUHOI porpecii OUIbIINIA BiJl YETBEPTOro yTpuyi, a
ix cyma popiBHroe 20. 3HaHIITH CyMy BOCEMH MEPIINX WICHIB IPOTPeEcii.

787. JlamaHa CKJIQUA€ThCs 13 JABaHAIIATH Binpi3KiB. [loBXnHA MepIioro Biipi3zka
TIOPIBHIOE 25 M, a KO)KHOTO HACTYIMHOTO — Ha 2 CM MEHIIIa, HiK MOoTepe.-
HBOTO. 3HAIIITH TOBXKUHY JIAMAHOI.

788. ExckaBaToOp BHPUB TPAHIICIO 3aBIOBXKKH 375 M, 10 TOTO X 3a MEPIIHN ICHB
BiH BupHB 50 M, a 32 KOXKHUI HACTYIHUI — Ha 5 M Oliblle, HDK 3a rornepes-
Hiil. 3a CKUJTBKH JHIB €KCKaBaTOpP BHPHB TPAHIICIO?

789. Kumwxkka mae 280 cTOpiHOK. 3a IepIInii IeHb YYeHb MPOYMTaB 25 CTOPIHOK
KHIDKKH, a 332 KO)KHAUM HACTYITHUI — Ha 5 CTOPiHOK OLIbINe, HIXK 3a TOTepe-
Hif. 3a CKIJIbKU JTHIB YU€Hb ITPOYMTAB YCIO KHIKKY ?

iIBeH

790. 3HaiimiTe CyMy NBaAIATH MEPUIMX HATYypalIbHUX TBONHU(POBUX UYHUCEN, SKi
IIpY JijIeHH] Ha 3 JaroTh B ocTaui 1.

791. 3HaiiniTe CyMy HaTypalbHUX TPHUIHU(POBUX YHCEI, KPAaTHHX 4.

792. 3HaiiniTh CyMy BCIiX JOJaTHUX WIEHIB apudMeTHuHOI nporpecii 24; 23,2; ... .
793. 3HaiiniTe cyMy WIEHIB apuPMETUIHOI Mporpecii 3 1eB’ITOr0 10 ABAIISTOTO
BKJIFOUHO, SIKIIO MEPIINH WIEH MPorpecii TOpIiBHIOE 5, a pizHULT — —2.

794. 3HaiiniTe CyMy NEpIINX 71:

a) MapHUX HATYPaIbHUX YHCEI; 0) HeMapHHUX HATypAIBHHUX YHCEIL.

795. 3HaiiniTe HaTypalbHE YHCIO, SKE ¥ 5 pa3iB MEHIIE BiJl CyMH YCiX HaTypaib-
HUX YHUCe, SIKI HOMY TMepeTyoTh.

796. Po3B’sOKITH PIBHSIHHSA:
a)6+ 11+ ..+ (1+5n)=111 (n— HaTypaibHE YUCIIO);
0)(x—1+Ex-3)+...+(x—-27)=350.

797. Jlns monuBanHs 10 nepes, po3MIlIEHUX Y s HA BiICTaHiI 3 M OJHE BifJ OJI-
HOTO, CaJiBHUK MPUHOCUTH BIAPO BOIH IS KOXKHOTO JEpPeBa OKPEMO i3 KpH-
HMUIII, PO3TAIIOBAaHOI y TOMY X psay 3a 10 M Bix nepmioro jepeBa. CKinbku
BCHOTO METPIB MPOWE CaliBHUK, 00 MOJHMTH BCi epeBa i MOBEPHYTHUCS IO
KpHUHHLIL?
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MiHicTepcTBO OCBITM | Haykn Ykpainu http://mon.gov.ua/ Ta IHCTUTYT MoaepHi3auii 3micTy ocBiTu https://imzo.gov.ua



19. I'eomempuuna npozpecin ma iv e1acmueocmi 183

| ]
n|pa|3'. AIAHOBTOPEHH
798. OOYHCITITE:
277 . 25 320 _ 5 ) 319

799. TloGymyiite rpadik GyHKuii y = —2x* + 8x Ta BKakiTh:
a) o0JacTh 3HaUeHb (YHKIIIT;
0) mpoMiXKKH, Ha IKAX (PYHKITiS HA0yBa€ Bill’eMHUX 3HAYCHB;
B) IPOMDKOK, Ha SIKOMY (pyHKIIisl 3pocTae.
800. Po3B’sOKiTH CHCTEMY PiBHSIHB:
x2—2y2:7; 6 x=2y=1;
xX+y=2; X' +2=y"+2xy.

801. dipma kymmia aBTOMOOLTH 3a IIHOO, sKa Ha 25% HIKYA B MOYATKOBOI
BapTOCTI, a Mpo/iaa 3a IiHO, sika Ha 15% HmK4a BiJ OYaTKOBOI BapTOCTI.
CKIUIbKH BiZICOTKIB CTAHOBUTH NPUOYTOK BiJl BUTPAYEHUX KOIITIB?

802. Ckinbku kijorpamiB 9%-ro i 12%-ro criaBiB cpibia moTpiOHO B35ATH, 100
onepxatu 50 Kr crutaBy, mo mictutsb 10,8% cpibna?

Monra
L) lvllvl

1%
AT
i

LD /

803. Yu moxna MHOXHMHY nepmux 100 HaTypambHHX Yncen po30WUTH Ha 25 rpym
Tak, o0 y KOXHiH rpyni OyJio 1o 4 yucia, oJHe 3 SIKUX JOpiBHIOBaJIO O ce-
perHbOMY apH(PMETHIHOMY TPHOX IHIIUX YuCemn?

EEB Freomerpuuna nporpecisa Ta ii BnacTmBocTi

1. llouaTTSI reoMeTpU4HOI Mporpecii. Po3risiHeMo nmociiioBHOCTI:
2;4;8;16;32;64; ...;
2;-4; 8;-16; 32; —64; ...;

N U O

73797 277 7

KoykHnil 4neH mepiroi mociiloBHOCTI, TOYMHAIOYH 13 IPYroro, MO>KHa OJiep-

9;3;1

JKaTH, SIKIIO TOMCPEAHIA WICH MOMHOXUTH Ha 2. Jlpyra i TpeTsi MOCHiZOBHOCTI
MalOTh TaKy CaMmy OCOOJHBICTH: KOXXHHW HACTYIHHH WICH ITOCIIIOBHOCTI, TOYH-
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HAIOYM 13 JIPyroro, JIOPiBHIOE MONEPEIHbOMY, IIOMHOXKEHOMY Ha OJIHE W Te came
- . . ., 1
YHCIIO: Y IPYTid MOCTiITOBHOCTI — Ha YUCIIO —2, y TPETii — Ha YucIiIo 3

KokHa 3 pO3TISIHYTHX TOCTIOBHOCTEH € TMPHUKIAIOM 2eoMempuiHoi npo-

epecii.
I'eomMeTpU4YHOI0 TNpOrpeci€cl0 HA3UBAIOTH MNOCHITOBHICTH Bij-
MIiHHMX Bil HYJs 4yMces, KOKHUI WieH SIKOi, MOYMHAIYM i3
O3Hauennsn . .
APYroro, 10piBHIOE MONepeIHLOMY, TIOMHOKEHOMY HAa OJHe i

T¢ CaMe YHUCJI0.

e uncno HA3UBAIOTH 3HAMEHHUKOM 2e0OMempuyHOi npozpecii Ta TO3HAYaI0Th
OykBOIO ¢ (mouaTkoBa OykBa ()PaHI[Y3bKOI'O CJIOBA «gwoti» — YacTKa). 3HAMCH-
HHK I'€OMETPUYHOI Iporpecii MoXke I0piBHIOBATH OyAb-sIKOMY YuCiy, Kpim 0.

OTxe, SKII0 MAaEMO TEOMETPHYHY mporpecito by; by, bs; ..., To by=b;- gq;
by =5, g; ..., T0OTO 115 OyIb-SIKOTO HATYPATBHOTO /1 BUKOHYETHCS PIBHICTD

bn+1 = bn : q'

3 03HAUCHHS TEOMETPUYHOI TIPOTpecii BUTUIMBAE, 1110 YacTKa BiJ| JUICHHS Oyb-
SKOTrO T 4JeHa, TOYMHAIOYH i3 APYroro, Ha MONEPE/IHIH YIeH JOPIBHIOE OJHOMY i

b2 b3

TOMY CaMOMY YHCITy — 3HAMCHHUKY ¢, TOOTO: . =q; 5 =q; ....OTxe,
1 2

[IpaBuiabHO ¥ HaBIAKHU: SIKINO y JAESAKIA IMOCIIIOBHOCTI YacTKa BiJ JIJICHHS
OyIp-AKOTO 1 WieHa, MOYMHAIOYH i3 JPYTOro, Ha MOMEPEaHIN WieH TOPiBHIOE OJ-
HOMY ¥ TOMY CaMOMYy YHCITy, TO TaKa ITOCIIJOBHICTh € TEOMETPHYHOIO ITPOTPECIEIO.

I'eomerpuuHi nporpecii, sk 1 apuMeTH4HI, MOXKYTh OyTH CKIHUCHHUMH 1 He-
CKIHYCHHUMH.

1100 3amaTi TEOMETPUYHY MIPOTPECit0, TOCTATHHO BKa3aTu ii MEpIIni WieH i
3HaMeHHHK. Tofi KOKHUH HACTYIHHU WICH Yepe3 MOMepeaHi MOKHa OOUHCIUTH
32 PeKyPEeHMHOI0 hOPMYI0I0

bnﬂ = bn q.

VY Tabmuni HaBeICHO MPHUKIJIAAN T€OMETPHUYHMX IPOTpeciil Al NesKUX 3Ha-

4eHb by 14.
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b, q T'eomempuuna npoepecis
1 3 1;3;9;27;81; ...

1 -2 1;-2;4;-8; 16;

2 | 1wkl

-7 1 =7;-7;-7;=7;-T7; ...

2. ®opmyaa n-ro WieHa reoMeTpHYHOI mporpecii. 3HalizeMo Kinbka mep-

[IMX WICHIB TEOMETPUYHOI Iporpecii, y sKiit by =5, g = 2:

b,=5-2=10;
by=10-2=20;
by =20 -2=140.

Jlami MoxxHa 3HalTH bs, bg 1 T. 1.
{06 3HaiiTh 4ieH wiel nmporpecii 3 BEIMKUM MOPSIAIKOBUM HOMEPOM, HAIpH-

Kinan, by, , moTpiOHO BuKOHATH Oarato oOuucieHb. ToMy BiAIIyKaHHS YiIEHIB reo-
METpUYHOI rporpecii 3a popMyioro b,,, = b, -q 4acTo € HE3PYUHUM.
3HaiiieMo 3py4HINIMK CIroci0 BiAIIYKaHHS #1-TO 4ieHa TeOMETPUYHOI IMpo-
rpecii (b,) 31 3HAMEHHUKOM (.
3a 03HaUEHHSIM reOMEeTPUYHOI nporpecii Maemo:
b, = bg;
2,
by=b,q=bq-9=bq’;
2 3
b,=byg=bq -q=bq".
3ayBaXKyeMo, 110 B IUX (opMysax MOKa3HHUK CTENEHs Yucia ¢ Ha OJAWHHII0
MEHIINH BiJl HOPSIIKOBOTO HOMEpa WieHa Mporpecii, akuii nrykaemo. OTxe, MOXKe-
MO 3allncaTu:
_ n—1
bn =b4q
Onepxany (HOpMYITy Ha3UBAKOTh (POPMYIOK N-20 UIeHA 2e0MEeMPUUHOL npo-

epecii.
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186 § 3. Yucnosi nocniooenocmi

3. BaacTuBocTi reomerpuuHoi mporpecii. Y reomerpuuniii nporpecii 1; 3;
9; 27; 81; ... KBagpaT KOKHOTO WICHA, IOYNHAIOYH 13 APYTOT0, JOPIBHIOE TOOYTKY
JIBOX CYCIJIHIX 3 HUM UJICHIB:

3=1-9; 9°=3-27; 27°=9-81; ...
Taky BIacTUBICTh Ma€ Oy.b-sIKa TCOMETPUYHA IIPOTPECIs.
KBaapart 0yab-sikoro 4jieHa reoMeTpH4HOI mporpecii, mo-

Bnacmugicme 1 | yuHawuM i3 Apyroro, 10piBHIOE A00YTKY ABOX CYCiAHIX 3
HHUM YJICHIB.

Jlosedenns. Hexait MaeMO T€OMETpHUHY Tporpecifo (b,) 31 3HAMEHHUKOM (.

. . . b . b b
Toni 1t 7 > 1 BUKOHYIOTBCS PIBHOCTI: —— = ¢, I;—*‘ =gq. 3Bimcnm: —— = [Z—”;
n—-1 n n—1 n
2
bn = bnfl ! bn+1 . ®

SIKmIo BCi WiIEHW TreOMEeTPUYHOI Iporpecii € T0JaTHUMHU YUCIIaMH, TO 3 PiB-

Hocti b’ =b, b

n+l

BUILIMBAE, WO b, =./b

b, . ODxe, KOXHUI ulleH Takoi
nporpecii, IOYUHAIOYM 13 JIPYroro, € cepeiHiM I'€OMETPUYHUM JBOX CYCIAHIX 3

HHUM 4IEHIB. 3 Ii€0 BJACTUBICTIO T€OMETPUYHOI ITporpecii i moB’s3aHa 11 Ha3Ba.
Po3risiHeMo cKiHYEHHY TeoMeTpruHy Tporpecito (b,), sika Mae IIiCTh YJICHIB:
1; 2; 4; 8; 16; 32. 3naiinemo n1o0yTOK KpaiiHiX wWieHiB Ii€i nmporpecii Ta 100yTKH

YJICHIB, PIBHOBIIAJICHUX B1J KPaWHIX:

b by =132=32;
b,-b,=216=132;
b,-b,=4-8=32.

Baunmo, mo moOyTku 4iICHIB Tporpecii, piBHOBIIUIAJCHUX BiJ ii KpalHIX
YIIeHIB, OPIBHIOIOTH MOOYTKY KpaifHiX wieHiB. Taky BIacTHBICTE Mae Oyap-ska
CKiHYCHHA I'€OMETPUYHA TIPOTPECs.

Jo0yToKk Oyab-sIKMX IBOX 4YJeHIB CKiHYEeHHOI reoMeTpUY-
Bnacmugicms 2 | Hoi nporpecii, piBHOBiIaeHUX Bij il KpaiiHiX 4ieHiB, 10-
pPiBHIOE 100YTKY KpaifHiX 4ieHiB.

JloBesieHHsT BiacTHBOCTI 2 mojaHo B pyOpumi «/ljisi THX, XTO XO04e 3HATH
OinbIe».
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19. I'eomempuuna npozpecia ma ii enacmugocmi 187
Bl br0 b2 Hak G
HJIL TNX;XT A\J‘I?‘3'I‘|’al oifisbiie

a j:ij
e \ik

Jlosedemo enacmugicms 2. Hexait MaeMo CKiHUCHHY T€OMETPUUHY TPOTpecito by; by;

bs; ...; b, _2; b,_1; b, 31 3HAMEHHHKOM ¢. 3ayBa)XKUMO, 10 CyMa iHIEKCiB JBOX YICHIB MpO-
rpecii, siki piBHOBIIaCHI BiJ KpaiHIX 4ieHiB, nopiBHioe 1 + 1. Hexait by, | ta b, _;, — nBa
JIOBUIBHI WIEHH JaHOI Iporpecii, piBHOBIAIAIeH] Bix KpaiiHiX wieHiB. OCKLIbKI

bici=bid, b, =bg" ",

TO
by b,y = 1qk 'bﬂnikil =b-bq"'=b-b, ®
n A "Qﬂ‘lf\‘nl 2 | ) CIDPHID
LI} LA1)\V A | Hl?v\nno.arl ralp=J! PaiD A
Bnpasa 1. 3HaiiTn 3HAMEHHUK 1 TPETiH 4ieH reomeTpuaHOi nporpecii (b,,):
;1,5 ...
e VY miif mporpecii b; = 1, b, = 1,5. Tomy:
q:Z—Z:I’Tszl,S; b,=b,q=15-1,5=2,25.
1

Bignosigs. 1,5;2,25. e
Bnpasa 2. 3naiiTn mocTrii wieH reomerpudHoi nporpecii (b,): 2; 10; 50; ... .
® Maemo: b =2; ¢=10:2=5. Toni b, =b,-q° =2-5" = 6250.
Bigmosings. 6250. e
Bnpaga 3. 3naiiTi niepimii @wieH reoMeTpuaHoi porpecii (b,,), skmo b; =32, g =-2.
e Buxopucrasum Gpopmyny b, =bg"" mnst n = 7, Matumemo:
32=b,-(-2)% 32=5b,-64; b =0.5.
Bignosige. 0,5. @
Bnpasa 4. 3HaliTi 3HaMEHHHK Te€OMeTpH4HOi mporpecii (b,), sgkmo b;=-12;
by =—108.
e Bukopucrapumu GpopMyiTy 7-TO 9iIeHa Te€OMETPUIHOI MPOTPecii, 0AepKUMO:
b, =bq’ =-108, b, =bq" =-12. 3incu:
ha' _ -108.
bq® 12~
Bigmosine. —3 abo 3. @

¢°=9; g=-3 abo g =3.
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188 § 3. Yucnosi nocniooenocmi

Bnpasa S. 3naiitn 1pyruif @wien reoMeTpuyHOI porpecii: —4; by; —25; ...

e 3a BuactusicTio | reomerpuunoi mporpecii b; = bb, =(—4)-(-25)=100.
3Biacu b, =—10 abo b, = 10.

Bianosine. —10 abo 10. @

YCHO

804. Yu € reoMeTpUIHOIO TIPOTPECIEIO TTOCIIOBHICTB:

a) 5;25; 125; 625; ... — TMOCIiIOBHICTh HATYPAJIBFHUX CTEIICHIB YKCIa 5;
0) —3;9;—-27; 81; ... — MOCIHIiAOBHICTh HATYPAJIBHHUX CTEINCHIB YHCIa —3;
B) 1; 8;27; 64; ... — MOCHiIOBHICTh Ky0OiB HATYpaJIbHUX YUCEI?
805. VxkaxiTp mepuuii €wieH i 3HAMEHHUK T€OMETPUIHOI ITPoTpecii:
a) 1;-5;25;..; 0)9;3;1;...;
7.7
B) —0;—6; —06; ...; r 7, XAV
806. 3naiiniTh TpU nepui wWieHn reomeTpuaHoi nporpecii (b,), y SKii:
a)b;=3;9g=2; 0) b =5;9=-2.
807. 3HaiiiiTh YETBEPTHI WIEH FreOMETPUYHOI IPOrpecii:
a)2;6;18;...; 0)-9;-3;-1; ....
808. 3HaiiniTh 3HAMEHHHUK 1 TIEPIINHA YIEH FeOMETPUYHOT POTrpecii:
a) b;; 4; 16; ...; 0) by;6;3;....
; |
iB%H'b—»IG\
3anuwime vomupu nepwi urenu eeomempuunoi npoepecii (b,,), y sSKii:
809. a) b, =2; g=4; 0)b,=5; ¢g=-3;
B) b =—16; ¢=0.5; 1) by = 81; q:—%.
810. a) b, =4;q=-2; 0) b=-3; ¢=0,2.
811. 3HaiiniTh 3HAMEHHUK, TPETiH 1 YETBEPTUH HWIEHH IeOMETPUYHOI Mporpecii
(b,,), sx1IO:
a)b, =5; b,=10; 0) by =4; b,=2;
B) by =5; by=-5; r) by =3; b,=0,3.
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812. 3HaiiniTh 3HAMEHHUK 1 TPETIH YWICH TeOMETPHYHOI Tiporpecii (b)), SIKIIO:

a)b1:2; b2:8; 6)b1:*6; b2:3.
3Haiidimv 3nameHHUK | yemeepmuil UieH 2eoMempuyHoi npoepecii:
813. a) 3;9;27; ...; 0)—64;16;—4; ....
814. a)2;-6; 18; ...; 0)4;2;1;....
IHocnioosnicmy (b)) — ceomempuuna npoepecia. 3Haiidimy:
815. a) bs, ko by =4; g =5; 6) bg, axio by =2; g = -2;

B) bs, akiio by = —8; q:%; r) by, KO b, :%; q=-3.
816. a) by, sixmo b, =10; g =3; 0) bs, sixkmo by = 1; g = -2;

B) bs, sIKII0 by =2; g = %; T) b3, sixiio by = 36; g = %
817. 3HaliiTh IIOCTHI YWIEH TeOMETPUIHOT IIPOTPecii:

a) -32; 16; -8; ...; 0) %; 1;2; ...
818. 3HaiimiTh I’ ATHI YWICH TEOMETPUYHOT MPOrpecii:

a)l1;3;9;..; 0)2;-4;8;....
3uaioimo nepwuil unen eeomempuunoi npoepecii (b,,), akuo.
819. a) by =243; ¢ =3; 6)bs = 1; q:—%.
820. a) by = 128; q=2; 6) bs =—2: q:%.
3uatidime 3namennux ceomempuynoi npoepecii (b,), Axuo:
821. a) b, =8; b;=32; 0) b, =10; b;=0,1.
822. a) b, =5; b3 =280; 0) by =-27; by =-243.
823. 3amoBHITH TabnMUIIO, SAKIIO (b,) — reoMeTpHYHA POTPECIs.

by q n by
3 3 3
0,6 3 5,4
-2 9 256

824. 3HaiiniTh I’ ATUH YIEH reOMETPUYHOI nporpecii (b,,), AKIIO:
a) by=3; bs=75; 0) by =-8; bs=-18.

MpaBo Ans 6e3onnaTHOrO Po3MilLleHHs NiApyYHUKa B Mepexi IHTepHeT mae
MiHicTepcTBO OCBITM | Haykn Ykpainu http://mon.gov.ua/ Ta IHCTUTYT MoaepHi3auii 3micTy ocBiTu https://imzo.gov.ua



190 § 3. Yucnosi nocniooenocmi

825. 3HaiiniTe APYrUi WICH TEOMETPHUHOT IPOTPECii:
a) 9; by; 36; ...; 0) 0,7; by; 70; ... .

826. Yomy nOpiBHIOE JOOYTOK IIOCTOTO Ta BOCBMOTO YJIEHIB '€OMETPHYHOI MpPO-
rpecii, ko ii choMuii wieH nopisHioe: —§; 1,87

BEH

Yu € ceomempuinor npopeciero nociio08HICMb.

5, 28,

827. a) 27°; 27%; 27, 0) —; 2
2 5
828. a) 3; 3", 3'° 6) \/7; —14; 2872
829. Yu € mociijOBHUMHU 4WIEHAMH T€OMETPHYHOI Mporpecii 3Ha4YeHHs tgol Juis
T T T,
KyTIBO = —; 0= —; 0= —
6 4 3

830. 3maiiniTh nepmmii WieH reoMeTpuIHOI porpecii (b,), SKII0:

a) b,=9; bs=81; 0) bs=-0,8; b, =-0,2.
831. 3HaiiniTh 3HAMEHHHK I€OMETPUYHOI Iporpecii (b,), SKII0:

a) by =-2; bs=-50; 0) b;=28; by=0,5.

832. 3mHaiiniTh m’ATHI YJIEH T€OMETPUYHOI MpOrpecii 3 BiA €MHUM 3HAMEHHHKOM,
SIKIO T1 JPYTHi 1 YeTBEPTHIA WICHH BiIIOBITHO TOPiBHIOWOTH —2 1—18.

833. 3HalimiTe CHOMUIA WICH TEOMETPUYHOI IpoTpecii 3 JOJaTHUM 3HAMEHHHUKOM,
SIKIIO 11 TPETIit 1 I’ SITUi YICHHW BIAMOBIIHO MOPIBHIOIOTH —32 1 —8.

834. Tperiifi wieH TeoMeTpUYHOI Tporpecii 3 JOJATHHUM 3HAMEHHUKOM JIOPiB-
HIOE 16, a cyMa mepiiux ABOX WICHIB MOpiBHIOE 12. 3HAWITh M ATHIA dYIeH
mporpecii.

835. 3HaiiniTh MIOCTHH WIEH TeOMETPUYHOI mporpecii, sIKIo ii APYruil wieH Jo-
piBHIOE —4, a cyMa TIEPIIIOTO 1 TPETHOTO WIeHIB JopiBHIOE 10.

836. V kBazapar, CTOpOHa SIKOT'O JIOPIBHIOE 8 CM, BIIMCAHO 1HIIHMN KBapaT, BEPIIIU-
HaMH SIKOTO € CEPEIMHU CTOPIH JaHOTO KBajpaTa. Y ApYyruil KBagpaT y TaKui
JKe Crmocid BIMCAHO TPeTii KBaipaT i T. a. JoBemiTh, 10 YMCIOBI 3HAYCHHS
TUTOII IMX KBAJIPATiB YTBOPIOIOTH T€OMETPUYHY MPOTPECIIO 1 3HANIITH TUIONTY
I’ SITOTO KBajpaTa.
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19. I'eomempuuna npozpecin ma iv e1acmueocmi 191

837. V piBHOCTOPOHHIN TPHKYTHHK, CTOPOHA SKOTO JOPiBHIOE 24 CM, BIIMCAHO
IHIIMI TPUKYTHHK, BEPLIIMHAME SIKOTO € CEPEIHU CTOPIiH JAHOT'O TPHKYTHH-
Ka. Y JIpyruil TPUKYTHUK y TaKUH JKe CIIOCiO BIMCAHO TPETiil TPUKYTHHUK 1
T. 1. JloBeniTh, MmO YHCIOBI 3HAUEHHS MEPUMETPIB IUX TPUKYTHHKIB yTBO-
PIOIOTH TEOMETPHYHY IPOTPECItO 1 3HANITH IEPUMETP I1°SITOTO TPUKYTHHKA.
838. 3HaiiniTe HEBiIOMI WICHH CKIHYEHHOI T€OMETPHYHOI IPOTPECii:
3 3
a) 1; by; 49; by 0) bi; =3 b3 o5 bs.
2 8
839. 3HaiiniTe HEBIIOMI WICHH F€OMETPUYHOI mporpecii: 8; x; 2; y; 0,5.
840. Mix uyncnamu | i 3 BcTaBTe Take YUCIO, MO0 YCi TPH YHCIIAa YTBOPHIU T'e0-
METPHYHY MPOTPECiIO.
841. Bumipu npsSMOKyTHOTO Tapajesernineaa YTBOPIOIOTh TeOMETPUIHY porpe-
cito. 3HalaiTh 00’€M mapaneneninesaa, Ko Horo HaiMeHme pedpo 1opiB-
HIO€ 2,5 ¢M, a HaiOuIbIe — 10 cM.
842. Bik 0aTbKa, CTApIIOTrO Ta MOJIOJIIOTO CHHIB YTBOPIOIOTH TE€OMETPHYHY ITPO-
rpecito. CKUTBKH POKIB CTapIIOMy CHHOBI, SIKIIO 0aThKOBi 32 POKH, a MOJIOA-
IIOMY CUHOBI — 2 pOKH?

iIBeH

843. JlomatHi uncna a, b, ¢ € MOCTIIOBHUMH YICHAMH T€OMETPHYHOI IpOrpecii.
Uu € nocIiIOBHUMH WIEHaMH T€OMETPUYHOT Iporpecii yucia:
a) a’, b % 0) l’ l, l?
a b c
844. 3HaiiniTh YOTHPH YHCIIA, IO YTBOPIOIOTH TEOMETPUYHY NPOrpeECito, y sIKiil pi-
3HHUIIA TIEPIIOTO 1 JPYToTo WICHIB JOPIBHIOE 28, a Pi3HUIT YETBEPTOTO i Tpe-
THOTO WICHIB TOPIBHIOE —252.

845. Tpm umcna yTBOPIOIOTH reOMEeTpHUHY Tporpecito. Cyma Jpyroro i TpeTboro
. 5 .
qHCelN JTOpiBHIOE 4. SIKIIO mepiie Yuciao MOMHOXKHTH Ha 9’ a Jpyre 1 Tpere

YHCIIa 3aMMIUTH 0e3 3MiH, TO HOBa TpiiiKa YHcell yTBOPIOBATUME apu(pMETH-
YHY Mporpecito. 3HalIiTh YWiIeH! reOMETPUYHOI IIporpecii.
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192 § 3. Yucnosi nocniooenocmi

846. Yotupu uncna yTBOPIOIOT T€OMETPUYHY MPOTPECito. SIKIIO 10 mepumx ABoX
YrceN TOJATH 110 1, a T0 TPEeThOTO i YeTBepTOro — BiamoBigHO 4 1 13, To HO-
Ba YETBIpKa YMCEJ yTBOPIOBAaTUME apU(PMETHUYHY MPOrpecito. 3HAHIITh duc-
J1a, K1 yTBOPIOIOTH TEOMETPHYHY IIPOTPECIIO.

847. Jlns sikux 3HA4eHb x yucna 2, x + 1 i 4x — 2 € TppoMa MOCIiTOBHUMH YJICHA-
MH T€OMETPHUYHOI Imporpecii?

848. Yucna 1, x, y € 0JHOYACHO IIOCIIIOBHUMH 4WIEHaMH apu(pMETHYHOI i reo-
METPUYHOI mporpeciii. 3HalmiTh X Ta ).

849. Tperiii uieH reoMeTpUyIHOI porpecii TopiBHIOE 2. 3HAWIITH TOOYTOK I1SITH
MIEPIINX YICHIB IIi€] mporpecii.

n:pa}B'. AAATAOBTOPEeHH
850. CmpocriTh BUpa3:
3.2 3 3 3 2 2

? xzyyc '%; o tiz 5 (;,ibn;zb
851. Po3B’sOKITH HEPIBHICTB:

a)1-2(x—1)<6-5x; 6) (x+3)" -64<0.
852. Ilobymyiite rpadik GyHKIIIi:

a) y=x"-5; 6) y=x"+6x+10.

853. lomxunHa onHi€l CTOPOHM NPSIMOKYTHHKa yTpHui Oinblia, a Ipyroi Ha 4 cM
MEHINIa BiJl JOBKHHHU CTOPOHM KBajpara. 3HAWIITh IUIOUTY KBaJApaTta, SKIIO0
BoHa Ha 10 cM” GilbIa Bl IO MPAMOKYTHHKA.

854. 3HaiifiTh yci 3HAUYECHHS @, IS KOXKHOTO 3 AKHX HEPIBHICTB X~ — 2ax + 4a > 0
BUKOHY€ETHCS JUISL BCIX 3HAYCHB X.

Monra
1 |v||'|

-
AJINT-
i

LD £

855. Jlecs mponymepyBaia cTopiHkd pedepary, 3alucaBIid TOMUJIKOBO Ha JTBOX
CTOpiHKaxX TOHM camuii HOMep. SIkuif HoMep BOHA 3amucana JIBidi, SKII0 cyma
HOMEpIiB YCiX CTOPiHOK JIopiBHIOE 1257
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¢} ®opmyna cymu neplimx n YneHis
reomMeTpu4HoOi nporpecii
Hexaii by; by; bs; ... — reoMeTpruHa MPOrPecist, 3HAMEHHHUK SIKOT JOPiBHIOE
q. ITozHaunmo yepes S, cyMy NepILIMX 7 WIeHIB i€l mporpecii, ToOTo
S,=by+by+by+..+b,+b, (1)
[ToMHOXXUBIIHM OOUIBI YACTUHH ITi€T PIBHOCTI HA ¢, OJCPKHUMO:
S, g=big+byg+..+b,1q+byg.
3a 03HAa4YeHHAM TeoMeTpuuHoi mporpecii: big =by; byg=0bs; ...; b, ,q=Db,.
Topni:
S,gq=by+by+ ... +b,+byg. 2)

BignimMemo nowieHHO Bij piBHOCTI (1) piBHICTS (2), 0JIepKUMO:

( )
S -Sq=b+b,+b,+..4+b —| b, +b,+...+b,+bqg|=b—-bq;
n n 1 I2 3 nI I2 3 nl n 1 n

S,(I-q)=b-b,q.

b —b
Skmo g#1, To S, :‘1—”q. Vpaxysasmm, mo b, =bg"", omnepkumo:
—-q

b=bg" . OTxe,
l-¢

S =

n

¢ ha-a")

n

-1
abo S, = b’ ).
1-¢ q-1

Dopmynu (3) HAZUBAIOTE QopMynIaAMU CYMU NEPULUX 1 YTEHIE 2eOMemPUIHOT

€)

npoepecii. TOI0 3 [IUX (POPMYJI 3pYUHO KOPUCTYBATHUCH, AKIIO g > 1.
pocp
HKHIO q= l, TO KOXKHHMI 4jIeH I‘eOMelpI/IlIHO.I. 1[porpeci'1' I[OpiBHIOC bl , TOMY

S =n-b,.
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nY @ pe D' 2 | alnn r\an
VoD mnoAarnti o '.’ L =)
| 0

Bupaga 1. 3HaiiTd cCyMy BOCBMHU MEPIIMX WICHIB T€OMETPHYHOI mporpecii (b,):
3,-6;12; ...

11 nan
Vi =

-
—_
A

— . b(1-q"
e Maemo: b, =3; ¢ :?6: —2. Toni 3a dopmynoro S, = 40=q") 3HAXO0-

l-¢
3-(1-(2)") _3.0-256) _

LS, = — 255,
MO S T 3

Bignosige. —255. @

Bnpasa 2. 3naiiTi nepmmii 4ieH reoMeTpudHoi nporpecii (b,), SIKIIO YeTBepTHi il
YieH yTpHdi OUTBIIMK BiJl TPETHOTO, a CyMa ITSITH IEpUINX YICHIB JOPIBHIOE

-12,1.
e Ockinbku by = 3b3, To ¢ = 3. 3a ymoBot0 S5 =—12,1, TOMYy:!
5
—-12,1 =M; -12,1=1215,; b, =-0,1.
3-1
Bignosigs. —0,1. @
. | tert
iBeHB A 1
| i
856. 3HaiimiTe CyMy IIECTH MEPIINX YICHIB reoMeTprdHoi mporpecii (b,), y sSKiii:
a)b=1; ¢g=2; 0) by =-0,5; ¢=-2.
3Haiidimo cymy nepuwiux n unerie ceomempuyroi npozpecii (b,), Axwo:
857. a) b, =6; q=-5; n=4; 0)b=-6; g=3; n=5;
B)b1=18;q=%; n=73; r) by =-64; ¢=0,5; n=4.
858. a)b;=—4; q=3;n=4; 0)b1=1;, g=-2;, n=06;
B) b =—1; ¢=0,5 n=3; D bi=4i g= 23 n=4,
859. 3HaiiniTh CyMy IIECTH NMEPIINX WICHIB TEOMETPHYHOT TPOTpPecii:
a)3;6;12; ... 0) —2;-4;-8; ..;
B) —5; 10; -20; ...; r)2;-1; %; -
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860. 3HaiiniTh CyMy I’SITH NEPIINX WICHIB FTeOMETPUYHOT IpOrpecii:
a)3;-6;12;...; 0) 0,2;0,6; 1,8; ... .

BEH

861. 3HaiiniTh mepIIuil WieH TeOMeTPUIHOI porpecii (b,), AKIO:
1 21

a)g=2; Ss=217, 0)g=——; Sg=1—.

)4 5 )4 5 Se= 1

862. 3HaiimiTe MepIINil WieH TeOMETPUYHOI IIporpecii, 3SHAMEHHHK SKOi TOPIBHIOE
1 .
—, aCcyMa CeMH IepIINX WieHiB — 254.
2 b

863. 3HaMEHHHMK reOMEeTpUYHOI Iporpecii JOpIBHIOE —3, a CyMa YOTHPHOX TIEPIINX
uneniB — 40. 3HaliAiTh moCcTHi WieH i€l mporpecii.

864. 3HaMEHHHK TeOMETPHYHOI Iporpecii TopiBHIOE 4, a cyma I'SITH NEPIIHX uiie-
HiB — 341. 3HaiixiTe I’ ATH WiIeH miei mporpecii.

865. 3naiiniTh cymy uieHiB reomerpuuHoi mporpecii (b,) Big ueTBepToro 1o
BOCBMOT'O BKJIFOYHO, SIKIIIO:
a)b,=5; qg=2; 0) by =-24; ¢q=-0,5.

866. 3HaiimiTh CyMy 4WICHIB IeOMETPUYHOI mporpecii (b,) BiA TPETHOTO J0 BOCH-
MOTO BKJIFOYHO, SIKIIO:
a)b,=2; g=-2; 0) by =-16; ¢=0,5.

867. JloBeniTk, 110 MOCHIAOBHICTH, Ky 33faHo (opMmynoo x, =5-27", € reoMer-
PHUYHOIO MPOTPECI€r0, 1 3HANAITH CYyMy I’ SITH NEPIIUX 11 YWICHIB.

868. JloBeniTs, 10 MOCIIAOBHICTD, AKYy 33afaHO (GopMmyior x, =2-3", € reoMer-

PUYHOIO MPOTPECI€r0, 1 3HANIITH CyMY IIECTH NMEePIIHX i1 YIICHIB.

869. PizHuis 1m’sTOrO 1 TPETHOrO YWIEHIB FeOMETPUYHOT mporpecii JopiBHIOE 36, a
pi3HHI TpeThoro i mepmoro — 9. 3HalAiTh CyMy BOCBMH MEPIINX WICHIB
i€l nporpecii.

870. Tpu umcna, cyma SKAX JOPIiBHIOE 21, YTBOPIOIOTH apu()METHIHY IIPOTPECIFO.
SIKII0 TIepIie YnCiio 3aaUIIuTH 0e3 3MiHH, BiJ APYroro BigHsATH 1, a 10 Tpe-
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TBHOTO IOJIATH 1, TO HOBa Tpilika YKCENT YTBOPUTh [COMETPHUHY MPOTrPECito.
3HAUIITH YHCTa, SKi yTBOPIOIOTH TEOMETPHYHY IPOTPECIIO.

871. 3HaiiniTh BOCBMHUI YJIEH T€OMETpUYHOI nporpecii (b,), akmo by = 3 1 s ne-
SKOr0 HATypaJbHOTO 7 BUKOHYIOTbCA piBHOCTL: b, =96; S, =189.

872. Cyma TpbOX HEpIINX WICHIB T€OMETPUYHOI Mporpecii 3 J0JaTHUM 3HaMEH-
HUKOM JIOpiBHIOE 14, a cyma 4iIeHiB i3 TPEThOTO JI0 I’ITOr0 BKIIOYHO — 3,5.
3HalAITh CyMy I’ SITH NEPIINX WICHIB ITPOTPECii.

n‘pa's'. AAAHOBTOPEeHH
|
873. CupoctiTh BHpa3:
a) o ;; 0) ! + ! + ! .
V-2 J6+2 Va+3 342 2441
874. Po3B’sokiTh HepiBHICTE Sx+m >0, ne m — cyMma IISTH NEPIINX WICHIB

apudmeruanoi mporpecii 1; —2; —5; ... .

875. Jlna AKuMX 3HAYEHb M OJMH 3 KOPEHiB piBHSHHA 8x° —6x+m=0 ymBiui
OUIBINMHA BiJT 1HIIOTO?

876. Ha 3aBoji Juis BUTOTOBIJICHHSI OJTHOTO ENIEKTPOABHUIYHA THUIY A BHKOPUCTO-
BYIOTB 2 KT Mifli # | KI' CBHHIIIO, & /ISl BUTOTOBJICHHSI OJTHOTO €JIEKTPO/IBUTY-
Ha THIy B — 3 kr Mmiai # 2 kr cBuHIIO. CKUIBKU €IeKTPOJIBUTYHIB KOXKHOTO
TUITy OyJI0 BUTOTOBIICHO HA 3aBOJli, KOJM BIOMO, IIIO0 BCHOTO BHKOPHCTAIIN
130 xr mizi # 80 kr cBUHIIIO?

|
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877. Ilinpy4HUK CKIIaHaeThCs 13 TPHOX po3AiIiB. HoMepn OCTaHHIX CTOPIHOK ycCix
PO3/IIB € MapHUMH TPULIU(PPOBUMH YHCIIAMH, Y 3aITUCY SKUX BUKOPUCTAHO
JIeB’ATh pi3HUX HHU}p, okpiM Hyia. CKIIbKH IOHAWOUIbIIE CTOPIHOK MOXKeE
MaTHy JAPYTUi po3aia miapydHuKa?
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#XP Posm’a3yBaHHsA 3apau, NOB’A3aHMUX 3
apucpmMeTUYHOIO Ta FreOMeTPUUYHOIO Nporpeciamm

1. O6uucaennsi cym. Bupdatoun apupmMeTHuHy Ta reOMETpUYHY IpOTrpecii,
MU 3HAaXOJAWINM CYyMH NepHHX n iXHiX wieHiB. [Ipore € 3agaui, po3B’s3ytoun sKi,
JIOBOJIMITHCS IIYKAaTH CYMH YHCEJI, IO He YTBOPIOIOTH Hi apu(METHIHOI, Hi TeoMme-
TpuuHOi nporpecii. Taki cymMn AeKOJIM MOKHA 3HANTH, IEPETBOPHUBIIN EBHUM YH-
HOM TXHI JIOJTaHKH.
Mpuxnax 1. 3naiitu cymy ll+ 3l+51+...+13L, y SIKIf IT1JTi 9aCTUHH JOJAHKIB

2 4 8 128
YTBOPIOIOTH apU(PMETHUHY MPOTPECiTO, a APOOOBI YACTHHH — I'€OMETPUYHY.
e [lo3HaunMmo 1110 cyMy depes S i 3amumemo ii Tak:

S= (1+l)+(3+l)+(5+l)+...+(13+Lj =
2 4 8 128

= (143+5+...+13) + (l+l+l+...+L).
2 4 8 128

VY nmeprimx IyKKax 3alucaHo CyMy WICHIB apu(MeTudHoi mporpecii (a,), y
SIKiA @y = 1, d = 2. 3naiigemMo, IKUM 32 HOMEPOM WICHOM ITi€i mporpecii € uncimo 13:
13=a+t(n-1d; 13=1+(n-1)-2; n="17.
OTXe, B IEPIINX JyKKax 3allHCAHO CYMy CEMH IIEPIINX WICHIB apuPpMeTH-
HOI Tporpecii.
VY Apyrux my’KKax 3aliucaHo CyMy CEMH MEepIINX 4iICHIB TeOMeTPHYHOI Ipo-

AV | _ 1
rpecii (b,), y skiii b; = > q= > Bukopucrapmu hopmysiu cymMu NEpIIX 7 die-
HIB apu()METHYHOI Ta TEOMETPUYHOT ITPOTPECiii, 3HAXOAUMO:

(-9
I35 20 N2 49 12T 49127

2 - 128 128"
2

S

. . 127
Bigmosigs. 49—, e
IIIIOBiIb 3
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198 § 3. Yucnosi nocniooenocmi

2. Po3B’si3yBaHHsI piBHSAHb. Po3risiHEMO mpuKITa.
Mpuxaan 2. Po3s’s3atu piBHAHHS
4x+Tx+...+25x =290,
y sikoMy Koeoitientu 4, 7, ... , 25 yTBOPIOIOTh apu(METHIHY IPOTPECIIO.
® 3amuiemMo piBHAHHS TaK:
(4+7+...+25)-x=290.
VY nmykax 3amucaHo cyMmy TIepIINX WieHIB apudMeTndHoi mporpecii, y sKii
a, =4, d=3. 3HaiineMo KiTbKicTh WieHiB miei mporpecii. Hexait uncmo 25 € ii n-m
yiieHoM. 3a (hopmyJioro #-1o wieHa 25 =4 + (n— 1) - 3, 3Bimku:
21=3(n-1); 7=n-1; n=28.
OTrxe, y OyKKax 3allMCAaHO CyMy BOCBMH IEPIIMX WICHIB apu(METHIHOI TPO-

rpecii. Toai Mmatumemo:

4425

8-x=290; 29-4x=290; x=2,5.

Bignosigs. 2,5. @

3
)
in]
-
\
W

g 2. | g BRBIADAR
7MouTi ralp=J! '.l AL
0

Bnpasa 1. 3naittu cymy 1 +3 +5+ ... + (2n + 1), ne n — HaTypanbHE YUCIIO.

o

e Uucma 1; 3; 5; ...; 2n+ 1 yTBOprOOTH apuMeTHIHY Tporpecio (a,), y
kit a; = 1, d = 2. L1 mporpecist Mae n + 1 wieH (gkiugo # = 1, To MaeMO TPOTPECito
1; 3, sixka Mae 2 4IIeHH; SIKIIOo 72 = 2, TO MAaEMO TIporpecito 1; 3; 5, sika mae 3 qneHw, i
T. 1.). BukopucraBum ¢opmyiy cymu mnepuiux 4ieHiB apupMEeTHUHOI mporpecii,
3HaXO0/IUMO:

14+3+5+..+Qn+1)= H(ZTH-'-D~(n+l):(n+l)2.
Bimnosigs. (n+ 1)°. ®
Bnpasa 2. [loBectH, 110 isi Oy/1b-SIKOTO HATYPAJIbHOTO 3HAUCHHS 71 3HAYCHHS BU-

1,1 1 .
pazy 1+E+Z+...+— MEHLIE Bij 2.

2)1—1
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e Uycna 1; . % YTBOPIOIOTh T€OMETPUYHY Tporpecito (b,), y

11
2) 49

akii by = 1, g = —. Llst mporpecist Mae n 4ieHiB (SKIIO B3STH, HAIPUKIAA, 71 = 2, TO

1

2
. 1

MaTHMEMO Tporpecito 1; > ska Mae 2 uieHu). BukopucrtoBytoun Gopmyny cymu

MEPIINX /2 WIEHIB TeOMETPUYHOI IIporpecii, 3HaX0ANMO:

o))
LA S T _ -2 _LJZZ_L
2 4

anl .

. 1 o
Ockubkn 2———-<2 s OyJ-SKOrO0 HaTypallbHOTO 3HA4YeHHs 1, TO U
2n71

3HAUCHHS 3aJaHOT'0 BHpaA3y TCIK MCHIIEC Bijx 2 JUIS 6yZ[I)—$IKOFO HaTypaJIbHOTO 3Ha-

YCHH 1. @

Bupaga 3. Po3p’s3aty piBHsHHS X° + ax” + bx + ¢ = 0, KII0 BiZOMO, 110 HOTo KO-
edimiertu 1, a, b, ¢ B ykazaHOMY TOPSIKY YTBOPIOIOTH TEOMETPHUYHY TIPO-
rpecito, 3HAMEHHUK SIKOT JIOPIBHIOE 2.

e Ockinbku 1, a, b, ¢ — reomMeTpuydHa IPOrpecis, NEPIIN WIEH SKOi 10piB-

HIOE 1, a 3HAMCHHUK — 2, TO Ii€to mporpeciero €: 1, 2, 4, 8, 3Binku a =2, b=4,

c=8. Orxe, MaeMo piBHAHHA x° +2x +4x + 8 =0. Po3B’spkeMO 1e piBHSAHHA,

PO3KJIaBIIN Horo J'IiBy YaCTUHY HAa MHOKHHUKU:
X’(x +2) +4(x +2)=0;
(x+2)x*+4)=0;
x+2=0; x=-2; ¥ +4 = (0 — KOpeHiB HEMae.

Bignosigs. 2. e

Bnpasa 4. 3naiitn cymy 9+99+999+...499..9.
n pasiB
o [TozHaunmo nany cymy depes S. 3amucaBiiy JoAaHKH y Bursiai 9=10—1,
99 =10"-1,999 = 10’ — 1 i 7. 1., MaTHMeMO:

S=10-1)+10* =)+ (10’ =1)+...+ (10" =1)=(10+10> +10* +...+10") - n.
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200 § 3. Yucnosi nocniooenocmi

VY mykkax 3amicaHa cyma MepIIuX # WICHIB TeOMETPHYHOI mporpecii (b,), y
akiit by = 10, ¢ = 10. Tomy:

S:10(10"—1)_ _10""'-10-9n
10-1 9 '
Bi . 10" =10-9n
1110B1/1b. T °
- = \&/
iBEH
1 %n A

3uatidims cymy (n — namypanvhe 4ucio):

878. a) 1%4— 1%4— 1%+ et 15% (npo6OBi YaCTUHU TOAaHKIB YTBOPIOIOTH T€OMET-

PHUUHY IIPOTPECIIO);
0) 1+4+7+...+(Bn+1); B) 1+3+9+...+3".

879. a) 1% + 2% + 4% + 8% +..+ 128% (Uil YacTUHM JO/IaHKIB YTBOPIOIOTH I'€0-

METPHYHY IPOTPECiI0);

0) 1+3+5+...+(2n-1); B) 2+4+8+...+2"
880. 3HaiiniTh CyMy NepIINX 7 HaTYpaJIbHUX YUCEN, KPATHUX 5.
881. 3HaiiniTh CyMy NEpIINX 7 HATYPAITbHUX YHCEL.
Po36’sicime pisnsanms, 0e x — HAMypanbHe Yucuo:
882. a) (2x—100)+ (4x—100) +...+ (18x —100) = x* —100;

0) 3+6+...+3x=165.

883. a) x+3x+5x+...+21x = x> +120;

0) 2+4+...+2x=90.

884. Kyist KOTHTBCS OXHUIIMM 3K0J000M. 3a repiry ceKyHay BoHa npoinuia 0,2 M,
a 3a KO)KHYy HacTynmHy — Ha 0,1 M Oliblie, HDK 32 TONEPeaH0. KM MUIsIX
TIPOMIIIIa KyJIst 32 JIEB SITY CEKyHIYy?

885. 3a BUIBHOTO MajiHHS TUIO 32 MEpIIy CEeKyHAy Hpoinuio 4,9 M, a 3a KOXHY Ha-
cTynHy — Ha 9,8 M OuIbIle, HIX 32 rorepe/HI0. SIKUi NUIIX MPOHIIIIO TUIO 32
IIOCTY CeKyHIY?
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886. Ilicis pexkoHCTpyKIil CTAaHKIB y IeXy 3a MepIuuid JeHb BUrotoBwian 40 nera-
JIeH, a Jaji MpOTATOM MICSIIS TIOYaIy BUTOTOBJIATH MIOAHS Ha 3 AeTani OibIie,
HIXK 3a IOTIepe/iHIl JeHb. 3a sKui IeHb poboTu Oyxae BurotoieHo 100 nera-
neit? 3a CKUTbKY HIB y 1eXy Oyze BurotoBieHo 178 meraneit?

887. I'anpMyroun, aBTOMOOLTb 3a TPy CeKyHIy mpoixaB 15 M, a 3a KOXHY Ha-
CTYITHYy — Ha 3 M MCHIIIC, HIX 3a TONCPEIHI0. 3HAWIITh TaJbMIBHUH IIIISIX
aBTOMOOIJISL.

888. V tpukytHuUKYy ABC mipoBenu cepennio JiHito A;C; mapanensHo ctoponi AC
it onepxanu apyruit TpukyTHUK A1BC,. Y TpukyTHHKY A1BC| 3HOBY NpoBe-
T cepeiHio JiHitor 4,C, napanenbHo 4;C) i onepKaiu TpeTid TPUKYTHHK 1
T. 1. 3HaHAITH BHCOTY IIOCTOTO TPUKYTHHKA, IIPOBEACHY 3 BEPIUINHU B, SIKIIO
Bucota BH tpuxyrtanka ABC nopiBHIoe 16 cM.

eH

889. JloBexiTh, 1m0 KOpeHi piBHSHHS x° — 3x° — x + 3 = 0, 3amucaHi B OPSIAKY 3pO-
CTaHHs, YTBOPIOIOTH apH(hMETHIHY TIPOTPECIFO.
890. JlosemniTh, 1m0 I OYA-IKOTO HATYpaIbHOTO 3HAYCHHs 7 3HAUCHHS BUPaszy

2+44+6+...+2n
n

OLIIBILIE BIJ 7.

891. 3HaiiniTe Cymy, ie # — HaTypalbHE YHCIIO:
2 2 2
a) —+—+.+——
-3 3.5 2n-D(2n+1

6) 1:2' +2:27 +3-2° +...+n-2";

B) [+11+111+...+11...1.
LTI

n pasis

Brasiexu. a) 3anmuiniTe MOJaHKA Yy BHIJISIAI PI3HMIN OBOX JApo6iB. Hampukian,

% = %— % 0) [Tosnaute cymy uepes S. 3HaitniTe 25, a OTIM pisHUIO 25 — S.
892. Po3B’sKiTh PIBHSAHHSA, /1€ X — HATypaJIbHE YHCIIO:

(1+3+...+(2x—1))+(3,5+5+...+¥) =105.
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202 § 3. Yucnosi nocniooenocmi

893. JloBeniTh HEPIBHICTD, I 71 — HATYPaJIbHE YHCIIO:
1 1 1
Q) —+—+ ..+ ————<
-3 3.5 2n-1)(12n+1)

>

0) I + I +..+ L < “2n+1.
VI+3  fB3+5 2n=1+2n+1 2

894. JlBa Tima pyxaroTbCs Ha3ycTpid OJHE OJHOMY i3 JBOX TOUOK, BiJICTAHb MIiXK

SIKUMU J1opiBHIOE 127 M. [lepre Tisio pyXaeTbesi piBHOMIPHO 31 MIBHIKICTIO
5 m/c. [lpyre Tino, sKe 1moyaio pyxaTHcs Ha 3 C Mi3HIIIe Bifl EepIIoro, 3a mep-
Iy CEeKYH/y NMPOWIIIO 5 M, a 32 KOXKHY HaCTYNHY — Ha 2 M Oliblle, HiX 3a
roriepeHio. CKIMBKH 9acy pyXaTUMEThCS APYTe Tijo J0 3yCTpidi?

895. Atmocdepnuii THCK 3MeHITYeThes Ha 10% 31 30imbmeHHsIM Bucotd Ha 700 M.
3HakaiTe aTMochepHUi THCK Ha BUCOTI 2,8 KM, SKIIO HA BHUCOTI 5,6 KM BiH
nopisaroe 50 kITa.

®
L

o)
A4

o)
)
w
o
i)
3

W

-2 -2 313
896. CmpocriTh BUpa3 a_-b_ ab
a

. - o —1
1 3HAWI1Th MO0 3HAa4YCHHA, AKIIO d = 2 5

a
b=3"
897. JloBeniTh HEpiBHICTS:
a) Qa-1y>ad’-1; 6) a' +16b>8a’/b.

898. 3HaiimiTe 007acTh BU3HAUYCHHS (DYHKIII y =~/x+m, Je m — HaWOUThIINH
KOpiHb piBHAHHS X — 4x — 12 = 0.
899. Jlns sxuX 3HAUEHb @ PIBHSHHA X — 6 = 3(x — @) Mae BiJI’eMHUH KOPiHB?

900. Bxiamuuk BHIiC 10 6aHKY NIeBHY cyMy mix 15% piuHux i uepe3 2 poku MaB Ha
paxyHKy 2645 rpH. SIKy cyMy BHIC BKJIQJIHUK J10 OaHKY?
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901. HanpykoBaHO MiibiioH KBUTKIB 3 HOMepamu Bin 000 000 mo 999 999. Keurok
3 HOMepoM abcdef BBaXarTh «IIACIUBUMY, KO af + be + cd = 100. Jlo-

BEIiTh, IO CyMa HOMEPIB YCiX «IIacIMBUX» KBUTKIB HimuThca Ha 1001.
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Iliixcaro 2827111
131 KaAB0O-3 ™

| "

C110BO «npoepecis» NOXOIUTH Bill JATHHCHKOTO CIOBA «progressio» W 03Ha-

Hae «pyx ynepeo» (K 1 CIOBO «IIpOTrpecy). YIepie e TepMiH K MaTeMaTHIHNN
YKHB y CBOIX TIparax puMchkuil yaenuit boeriit (V-VI cr.).

[Mporpecii sk YaCTKOBi BUAX YHCIOBHX MOCIITOBHOCTEH TPAILISIOTHCS Y Ma-
nipycax II Tucsgonitrs 10 H. e. [lepui i3 3agau Ha nporpecii, 110 AWM 10 HAC,
MOB’sI3aHi 3 FOCIO/IAPCHKOI0 JIISUTBHICTIO, & caMe — 3 PO3IMOJIIOM POAYKTIB, 1O-
JIJIOM CIIAJKY TOIIO.

HaiinaBHinioro 3a7a4ero Ha nporpecii BBaXKaloTh 3aJa4y 3 €rUIEeTChKOro Ia-
mipycy Axmeca Paitaaa npo moxin 100 mip xiiba Mixk 11°siTbMa JIFOJIBMH Tak, 1100
IPYTUi oJleprKaB Ha CTITBKHU OINBIIE BiJl MEPIIOTO, HA CKUTBKH TPETil omepkaB Oi-
JbIIE Bi apyroro i T. 4. Y miil 3a1a4i HaeTsest Ipo apu(METHIHY MPOTpecito, cy-
Ma IT’SITH TIepUINX YIeHIB sikoi popiBHioe 100.

B onniii i3 3aa4 1poro marmipycy nojano (Gopmyily nepiioro 4jieHa apudme-

THUYHOI TIporpecii, IKy B Cy4acHIi CUMBOJIIIII 3aIIMCYIOTh TaK:

a, :&—(n—l)i.
n 2
[epexonaiirecs, 110 1151 hopMyIia € IPaBUITLHOIO.

31 3HaXO/KCHHSIM CyMH WICHIB apupMeTHYHOT mporpecii NoB’si3aHa 0JHa I1i-
KaBa ictopis. Bimomwmii Himerpkuit Mmatematuk Kapx "ayc (1777—-1875) me y mxo-
Ji BUSIBUB OJMCKYYl MaTeMaTU4Hi 3110HOCTI. SIKOCh y4nTEsb 3aIPOIIOHYBAB yUHIM
3HAWTH CyMy CTa MEpIIMX HAaTypanbHUX 4ducel. Jleap yuuTenb yCTUT IPOUYUTATH
YMOBY 3ajiaui, sk Manuii [ayc migHic pyky: «Yike». YBech kiac OyB 3aXOIUICHHN
IIBUJIKICTIO, 3 SIKOIO BiH BUpaxyBaB. [lomipkyiite, sk paxysas ["ayc.

JlaBHO HEaOMSKOIO MOIYJISIPHICTIO KOPUCTYETHCS 3a7ada-JIereHsia, sSka aary-
€TBCS TTOYATKOM Hamoi epu. [Hnilicbknii nap Illlepam moxnmkas 1o cebe BUHAXIN-
HUKa TpU B IMaxu, cBoro migmganoro Cery, mo0 HaropoanTH HOTo 3a KMITIUBY BH-
ragky. Koian BUHaXiTHHKOBI 3alipoOIOHYBaJl CaMOMY BHOpaTH BHHAropojy, BiH

MOMPOCHUB 32 TEpIIy KIITHHKY I1aX0BOT JIOLIKH JaTh oMy | 3epHUHY IIIECHUI, 32
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IpyTy — 2 3€pHHHH, 32 TPETI0O — 4 1 T. 1. BusgBuiocs, 1o map He 3Mir BUKOHATH
mpoxaHHs CeTH. 3a OCTaHHIO 64-Ty KIITHHKY ITaXOBOi JOIIKH OBEJOCA O BiLaaTu
2% 3epHMH muIeHHI, a 32 BCI KIITMHKM — TaKy KiIbKiCTh 3ePHHH, SKa JOPiBHIOE
cymi ueHiB reomerpuusoi mporpecii: 1; 2; 2% 27 ..; 2. Ila cyma npopismioe
2% — 1 =18446744073709551615. Taky KinbKicTb 3epHHH TIICHHII MOXHA 3i0pa-

TH 13 TwIomi, sika mpuoausHo y 2000 pasis OinbIna Bij oI yciei moBepXHi 3eMii.

3anuTaHHs | BIpaBu VI NOBTOPeHHA § 3

1. HageniTh npuKIaay MoCiIiJOBHOCTEH.

2. Slxi € crmocobu 3amanHs mociigoBHocTei? HaBemiTe mpukiau.

3. Illo Ha3muBaioTh apupMeTHUHOIO Tnporpeciero? HaBenitTe mpukiagm
apu(pMETHYHHUX MIPOTPECIi.

4. 3anuite Gopmyily n-ro 4ieHa apudmeTndHol nporpecii.

5. CdopmymoiiTe B1acTUBOCTI apu(h)METHIHOT ITporpecii.

6. 3a sKuMH (GopMylIaMHU IIYKAKOTh CyMy TEpIIUX 7 YICHIB apudme-
TUYHOI TTporpecii?

7. 1o Ha3MBaIOTH T€OMETPUYHOIO Tporpeciero? HapemiTh mpukiaan
TEOMETPUYHHX MPOTPECiil.

8. 3anuiTh Gopmyily n-TO YlleHa TeOMETPUYHOT TpOorpecii.

9. CdopmyroiiTe BIaCTUBOCTI F€OMETPUIHOT POTpecii.

10. 3a sikumu GopMyIaMH MIYKaIOTh CyMy IEpPIINX 7 YWICHIB T€OMETPHU-

YHOT rporpecii?

902. 3HaiIITh WICHH MOCTIIOBHOCTI (a,) i3 TPETHOIO JI0 IIOCTOrO BKJIFOYHO, SIKIIO:
a) a, =4-3n"; 0) a, =3-(-2)".

903. 3amuuriTh YOTUPY MEPII WICHH MOCIII0OBHOCTI (&), SKIIO:
a) a,=-5; a,,, =2a,+3; 0) a,=3; a,=5; a,,=5a,,-2a,.

904. IlocnigoBHICTb 3a1aHO (OPMYNIOI0 X, = n’ —6. Un € wieHoM IIi€ei moCiTimoB-
ngocrti yucno 138; uucmo 1507

905. TlocminoBHiCTb 3a1aH0 HOPMYIOI0 @, = —5n. 3HAlAITh MOPAIKOBI HOMe-

PH WIEHIB IOCIIJOBHOCTI, AJIA SIKUX BUKOHY€ETHCS HEPIBHICTh a, + 6 < 0.
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906. Yu € mociiIoBHUMH YJIeHAMH apupMeTHIHOT Iporpecii yucna:

a)5; 14; 23; 0)-12;-11;-9?
907. 3HaiiaiTh PI3HULIO TA YETBEPTHH 4ieH apudMeTHnaHOl nporpecii:
a) 15;19;23; ...; 0)1,2;-1,3;-338... .
908. 3amumiTe hopMyity n-To wieHa apudmerndanoi nporpecii (a,):
a) 13;1;-11; ...; 0) —4;-3,5,-3; ...
909. 3HaiiniTh n-i WieH apupMeTHIHOI mporpecii (a,), SKIIO:
a)a, =2; d=10; n=9; 0)a; =05 d=-1;, n=17,
B)a,=-5, a=2; n=15; r)a =-1,6; a,=-12; n=6.

910. 3HaiiniTh pi3HUIIO apudMETHIHOI Iporpecii (a,), SKIIO:
a) az = 16; a; = 4; 0) a, = 10; ay; = -24.
911. B apudmernyHiii nporpecii (a,): a; =—8; ag =27. 3HalAITh as.
912. 3HaiiziiTh NEpUMETp 11 SITUKYTHUKA, KOJIM BIIOMO, 1110 JIOBXKHHA OJIHI€T foro cro-

POHH JIOPIBHIOE 7 CM, a KO>KHOI HACTYITHOT — Ha 2 cM OLIbIa BiJ| TTIONEPEAHBO.

913. 3HaiiniTh CyMy AECSATH MEPIIHNX WISHIB apupMeTHIHOT porpecii (a,), sKIo:
a)a, =-06; a,o=14; 0) a; =10; d=-4,
B) a; = 1; ag=26; r) as;=6; ag=26.
914. 3HaiiniTh CyMy BCiX:
a) HarypanpHux yncen Big 11 go 101 BxiIrouHO;
0) TBOIU(POBUX YHCEI, SIKi HE OUTBII Bif 75;
B) HATYpaJbHUX YUCEI, KpaTHUX 3, sIKi He Outbmi Bix 121;
r) HENapHUX HATypaIbHUX YHCEIN, SKi He Oinbmmi Bix 125;
1) MapHUX HaTypaibHUX uyncen Big 70 o 170 BKIIOYHO;
€) TBoIM(POBUX YHCEI, SKi TIPU IIJICHHI Ha 7 Jar0Th B ocTadi 1.
915. Piznuns apudmernynoi mporpecii nopiHioe 2,1, a cyma m’stu ii nmepmmx
qneHiB nopiBHIOE 0,5. 3HAWIITS:

a) TepIIni YIeH Iporpecii; 0) I’ SITUI YIeH Iporpecii.
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916. 3anoBHITH TAONMIIO, SKIIO (a,) — apUPMETHIHA TIPOTrPECis.

a d a, n S,
0.1 0.2 25
-0,6 9,5 17
-2,5 11 0

917. Ckinbku moTpiOHO B3sTH wieHiB apudmernynoi nporpecii —100; —80; ...,
100 ix cyma nopisHroBasia 600?

918. 3HaiiniTh cymy wieHiB apudmeTuuHoi nporpecii 7; 21; 35; ... 3 geB’srToro 10
JIBAJIISITh TIEPILIOTO BKIFOYHO.

919. 3HaiiniTh CyMy IIECTH MEPIIMX YICHIB apUpMETH4YHOI mporpecii, mepuuii
YJICH SIKOT JOPIBHIOE X, a PI3HHIL — Y, AKIIO (X; ) — PO3B 30K CUCTEMU

2x+5y=-6;

PIBHSHB {
x+3y=-4.

920. ABTOMOOLIB TICIS CTapTy 3a MEpIry CEeKyHAy mpoixaB 1,75 M, a mami 30i1b-
LIyBaB CBOIO IIBUJIKICTh, JOJIAIOYM 3a KOKHY HACTYIHY CeKyHIy Ha 3,5 M

Oinblie, HiXK 3a monepenHo. SIkuil NUIsIX nmpoixaB aBToMoO1b 3a 5 ¢?
921. Yu € NOCiJOBHUMH WICHAMH T'€OMETPUYUHOI Tiporpecii uucia 2; 0,8; 0,327

922. 3HaiiniTh 3HAMEHHUK 1 YETBEPTUH WICH T€OMETPUYHOI IIporpecii:

a) 5; 20; 80; ...; 0) 1,6;0,4;0,1; ...
923. 3HaiiaiTh I’ ATHH YIEH T€OMETPUYHO]I ITPpOTrpecii:

a)l;-3;...; 0)4;1;....
924. 3HaliaiTh n-i WieH reOMETPUYHOI porpecii (b,,), AKIIO:

a)b,=3; g=4; n=4, 0)b1=5, q=-2; n="1.

o B 9 . 81

925. 3HaliniTh 3HAMEHHUK T€OMETPUYHOI porpecii (b,), Ko b, = 75 b, = 5
926. 3HaiiaiTh CyMy IIECTH MEPUINX YWICHIB reOMETpUYHOT mporpecii (b,,), sSKIIIO:

a) by = 10; ¢ ="2; 6)b1:f24;q:—%.
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927. 3HaiimiTe CyMy WIEHIB reoMeTpUIHOi mporpecii (b,) BiZ TPETHOTO IO CHOMO-

T'0 BKIIFOYHO, SKIIO b = 16, ¢ =0,5.

928. 3HaMEHHUK T€OMETPUYHOI Iporpecii TopiBHIOE 3, a cyMa I’ SITH TEPIINX die-

HiB — 121. 3HaliAiTh MIOCTHI WICH i€l Iporpecii.

929*.Yotupu 4mucia yTBOPIOIOTH TEOMETPUYHY TPOTPECiio, CyMa KpaifHiX UiIeHIB
sikoi mopiBHIOE —126, a cyma cepenaHix — —30. 3HalmITh 11l YucTa.

930*./lano piBHOOEAPEHHH MPSIMOKYTHUI TPUKYTHHK, KaT€TH SIKOTO JIOPIBHIOIOTH
mo 1 cm. T'imoTeHy3a 1bOT0 TPUKYTHHUKA € KATETOM JAPYTOro PiBHOOEIPEHOTO
MIPSIMOKYTHOTO TPUKYTHHKA 1 T. A. 3HAUIITH JOBXKHHY TiIOTEHY3H IECSTOTO

TAaKOI'0 TPUKYTHHKA.

931*.Cyma TppOX YHCEI, SKi YTBOPIOIOTH apU(PMETHUHY HPOTPECiI0 3 TOJATHOIO
pi3HUICIO, TOpiBHIOE 51. SIKIIO Bif WX YKCEN BIAHATH BiIIOBiTHO yucia 1,
7 1 8, TO OTPUMAEMO TPU YHCIIA, SIKI YTBOPIOKOTH 'EOMETPUYHY HPOTPECIFO.

3HalAITh YKCIIa, SKi yTBOPIOIOTH aprU(PMETUIHY MPOTPECiio.

932*.Tpu umcna, 3 IKAX TepIIe OUTbIIe Bi TPETHOTO HA 9, € MOCTITOBHUMH HJIe-
HaMH TeOMETPHUYHOI Mporpecii. SKIo mepine 9ucio 3aaumuTa 0e3 3MiH, Bij
JPYTOTo BIMHATH 7, a IO TPEThOrO HoAatu 13, To HOBa Tpiiika YUCEN yTBO-
puTh apudMeTHUHy nporpecito. 3HAHIITh 4Yucia, SIKI yTBOPIOIOTH I'€OMET-

pHUHY TIPOTPECito.

933. Posrnauste pucynok 80. Ha Gicextpuci OK ky-  y)
Ta xOy no3HaueHo Touky M(8; 8). 3 Touku M Ha B M K
0Ci KOOpMHAT OITYIIEHO NepIeHANKYIsIpr MA i
MB, y pe3ynbTari 4Oro YyTBOPHUBCS MeEpIINi M,
kBanpat OBMA. 3 Touku M, sika € CepeanHOI0 =
niaronani OM, 3HOBY OIYIIEHO MEPICHUKYJIS-
pH Ha OCi KOOPJMHAT 1 yTBOPHUBCS APYTUil KBaL- 7 A, 1 X

pat, 1 T. A. 3HAHIITh:
a) IOy IOCTOro KBaJpara;
0) cyMy IDIOINI IIIECTH TAKUX KBAJIPATiB;

B) CyMY IIEPUMETPIB LIECTH TAKUX KBAIPATiB.
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934. P03B’SOKiTh HEPIBHICTH X° — 3X + m > 0, 16 m — HepUIHii YWieH reOMeTPHUYHOT
nporpecii (b,), y kit by =—16, g = 2.

935*. [l IKuX HATYpaJbHUX 3HAYCHD 71 3HAYCHHSA CyMHu 1 +2+3 + ... +ne:
a) mexmmmm Bix 1000;

0) TPUIUPPOBUM YHCIIOM, STKE MOKHA 3aITUCATH 3a JOMOMOTOFO JIUIIE OJIHI€T

uudpu?
936. 3HaiiniTe CyMy, € 1 — HaTypalbHe YHCIIO:
1 1 1 1
a) 1+5+9+ ... +(4n+1); 0) —+—5+—+.+—.
) ( n ) ) 2] 22 23 2)1

937. Po3B’sikith piBHSHHES 1+ 4+ 7 +...+ (3x—2) =145, ne x — HaTypaJbHE YKCIIO.

3aBaanHs I camonepeBipku Ne 4

IMoyaTkoBUii piBeHb

. . . . )
1. 3HaiiTh CbOMHI YICH MOCIIIOBHOCTI, SIKY 331aH0 (POPMYIIO a, = n" — 2n.

a)7; 0) 35; B) 63; ) 24.
2. Slka i3 3a1aHKUX TOCTIJOBHOCTEH € apru(PMETUIHOIO MPOrPeciero?
a)l;2;4;8; 0) 2; 5;8; 10; B) 16; 8;4; 2; r 1;6;11; 16.
3. 3naiipite n’sATHi Wied apudMeTHaHol nporpecii (a,), Ko a; =—5; d = 3.
a) 10; 0) 7; B)—17; r 17.
4. 3nHaiigiTe cyMy AeB’STH NepHIMX WieHiB apudmeTndnoi nporpecii (a,), Ko
a;=2;ay=-6.
a) 4; 0) 18; B) —18; r) 4.
5.  3HaiiziTh YeTBepTHil WieH reoMeTpuyHOI iporpecii (b,), ko by =4; g = 3.
a) 192; 0) 108; B) 314; r) 27.
6. 3HaiimiTe cyMy I'SITH TIEPIINX WIEHIB reoMeTpuuHoi mporpecii (b)), y sKii
by =-5,9=2.
a) 160; 0) 155; B) —160; r) —155.
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CepenHiii piBeHb
7. YcTaHOBITH BIAMOBIIHICTE MiXk Mo4yaTkoM peueHHs (1-4) Ta iforo 3akiHueH-
HsM (A-J]) Tak, o0 yTBOPHIIOCS NPaBHIbLHE TBEPHKEHHSI.
1) Pizans apudmeTraHoi iporpecii A) 2.
9; 6; 3; ... IOpiBHIOE
2) [epmmii unen apudmernaHoi mporpecii B) 3.
ay; —2; 1; ... DOpiBHIOE
3) 3HaMEHHHK T'eOMEeTPUYHOI Iporpecii B) 3.
0,5;-2; 8; ... mopiBHIOE
4) Ilepmwmii wieH reoMeTpu4HOI nporpecii I) 4.
by; 6; 18; ... nopiBHIOE
) 5.
8.  3HaiiniTh necsaTuil wieH apuMEeTHUHOI Iporpecii:
a)1,2;32;..; 0)-5;-2;....
9. 3HaiimiTe CyMy CeMH MepHINX WICHIB apudMeTHdHOi mporpecii (a,), SKII0
ay=2;d=-3.
10. 3HaiiaiTe n’aTHI WieH reomeTpudHoi nporpecii (b,), ko by = 0,5; g = 3.

11. 3HaiiaiTe CyMy LIECTH MEPIINX WICHIB reoMeTpu4Hoi nporpecii —4; —8; ... .

JlocTaTHili piBeHb

12. Ywm e umcno —32 uneHoMm apudmerwdHoi mporpecii (a,), y fAKid a; =-8;
d=-2,4?

13. 3maiiniTe nepmmii wieH 1 pisHUmIO apupmerndHoi mporpecii (a@,), AKIIO
a;+as=-12,6; as—a,=-9.

14. 3mHaiinite cyMmy Bcix ABOUM(POBHUX YMCE, SIKi IIPH JUIEHHI Ha 3 Jal0Th B OC-
Tayi 2.

15. Yereprtuii i MIOCTUH WICHH F€OMETPUYHOI IPOrpecii BiAMOBIIHO TOPIBHIO-
10Th —2 1—8. 3HalAITh qPYTHii YiIeH mporpecii.

16. 3HaiiTe MepmMi WICH 1 CyMy CEMH IEepIIMX YJICHIB I€OMETPUYHOI Mporpe-
cii (b,), sxmo b; =192; g =2.
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Bucoxkuii piBenb

17. 3HaiaiTh KUIBKICTh TONATHUX WICHIB apudMeTHyHOI nporpecii 91; 89,5; ... .

18. 3HaiiaiTe cyMy QBaIISITH MEPIIMX WICHIB apupMETHUHOT Iporpecii, Ko 1i
I’ SITUH YJIeH JIOpIBHIOE 1, a cyma IIecTy nepumx wieHis — —1,2.

19. Posp’sikith piBHSHHS 105 —(7+12+...4+(2+5x)) =20, ne x — HaTypaJbHE
YHCIIO.

20. Cywma TppOX MepIInX YWICHIB FeOMETPUIHOI mporpecii qopiBHIOE 13, a TpeTiit
i wieH OLTBIINI Bif meporo Ha 8. 3HAWIITh 3HAMEHHHUK Ii€] porpecii.

21. Tpwu umcia, 3 IKAX TPETE IOPIBHIOE —8, YTBOPIOIOTH TEOMETPUIHY TPOTpe-
cito. SIkmio mepiri [Ba YMca 3aMUITUTH O0€3 3MiH, a 3aMiCTh TPETHOTO B3SITH
—6, TO HOBa TpiliKa YHCEN YTBOPUTH apu(METHUHY NPOTrpecito. 3HAWIITH

9HcTa, SKi yTBOPIOIOTH TEOMETPUYHY HPOTPECIIO.
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OCHOBHU KOMBIHATOPHUKW,
TEOPIi UMOBIPHOCTEM I
CTATUCTHUKHA

KonHoi 1OCTOBIpHOCTI HEMA€e B HAyKax Tam,
Jie He MOXKHA 3aCTOCYBATH XKOJHY 3 MaTeMaTH4-
HUX Hayk, 1 B TOMY, IO HE Ma€ 3B 3Ky 3 Mare-
MAaTHKOIO.

Jleonapoo oa Binui

V npomy naparpadi Mu 3’5CyeMO, 10 BUBYAE
KoMOiHaTopuka Ta sKi ii OCHOBHI IIpaBmIIa, IO Ta-
KE BUIT3/IKOBA TOIisl, IMOBIPHICTb BHITA/IKOBOI 110~
Jii, 0 BUBYAE MaTeMaTUYHA CTATHCTHKA.

Vpoorcaii- |
Hicmy, 40

y/2a
30

20

10

1 2 3 4 5 6 7 8 9 10 Poxu
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(22,

OcHoBHiI npaBuna xkombiHaTopukm

1. Illo BuBYa€ koMOiHaTOpUKA. ICHYe YnMao MPaKTHYHUX 3a7ad, y SKHX
MOTPiOHO BCTAaHOBHTH, CKIJIBKOMA CIIOCOOaMU MOYKHA YTBOPHUTH TIEBHY CYKYITHICTB
MIPEIMETIB, CKITBKOMA CTI0COOaMU MOXKHA 3IHCHUTH TIEBHY MiI0.

Hanpuknan, po3poOmsitoun Ui TpaHCIIOPTHHAX 3ac00iB HOMEPHI 3HAKH, SIKi
CKJIaJIAfOTHCS 3 TIEBHOT KIMBKOCTI u(p 1 OyKB, MOTPIOHO 3HATH 3a3[AJIETi/b, CKLIb-
KH BChOTO MOYKHA OJICPYKATH TaKUX 3HAKiB — 1X Ma€ BUCTAYUTH HA BCI TPAHCIIOPT-
Hi 3ac00M.

Amnani3 pi3HMX MOXJIMBHX BapiaHTIB HEOOXiIHHMH Uil po3B’si3yBaHHs Oara-
THOX 3a/1a4 BUPOOHUYOT TisSUTBHOCTI, HAPUKIIA, IS POCKTYBAaHHSA KOMYHIKAIIIH,
PO3MOALTY CLTBCHKOTOCIOAAPCHKUX KYJIbTYP Ha KiJIBKOX MOJISIX, CKIaJaHHS PO3K-
Jajny pyxy TPaHcropTy, IpadikiB BUKOPHCTAHHS PeCypcCiB, pO3KIIAiB 3aHsITh y Ha-
BYAIBHUX 3aKJIAaX TOLLIO.

[Morrykom BianoBizen Ha 3anutanHs «CKUIbKH BCOTO € BapiaHTIB y TOMY 41
IHIIOMY BHUIMAJAKY?» 3aiiMa€ThCsl OKPEMHH PO3/ALT MAaTEeMAaTHKH, KUl Ha3UBaIOTh
KOMOIHAMOPUKOIO.

Jlesxi koMOiHAaTOPHI 3a7a4i MO’KHA PO3B’sI3aTH IIUIIXOM I1epedopy BCiX MOXK-
JIUBUX BapiaHTIiB. PO3rissHEMO MPHUKIIaL.

IMpuriaan. CKiIbKH pi3HUX 332 J0O0OPOM KOJIBOPIB OYKETIB 13 TPhOX TPOSHI MOXKHA
CKJIACTH, MAOUH TPOSH/IH O17I0TO Ta YEPBOHOT'O KOJIBOPIB?
® TposiHay OLI0T0 KOJIBOPY MO3HAYUMO OYKBOIO 6, a YePBOHOTO — OYKBOIO
y. Moxnusi Oyketu: 666, 06y, Ouu, yyy — 4 BapiaHTH OYKETiB. ®

2. KomoinaTopHi npaBuia cymn ta 100yTKy. Po3rinsHemo 1Ba npaBuia, 3a
JIONIOMOT' 010 SIKMX MO>KHA PO3B’sI3aTH OUIBIIICTh KOMOIHATOPHUX 33124 — TpaBHIiIa
CyMH Ta J00YTKY.

Hexait Ha momumi cTosATh 12 migpydHUKIB i 8 mociOHMKIB. SIKIIO MOTPiOHO
BUOpaTH Oy/ib-sIKy KHW)KKY 3 TIOJIMI, TO BUOpATH MiIpy4HUK MOXHa 12 criocoba-
MH, a TIOCIOHHK — & cmocobamu. BuOpatn KHIDKKY (TMiApYYHHK a00 TOCIOHHUK)
MokHa 12 + 8 =20 criocobamu. JlaHuii pUKIa IIFOCTPYE TaK 3BaHE KOMOIHAMO-
PHe npasuio cymu.

Ilpasuno cymu. SIkmo nesskuii 00’€KT A MOKHA BUOpaTH m cnocodamu,

a 00’ekT B — n cniocodamu, To BUOpaTH 0UH 3 00’ €KTiB A 260 B MokHa

m + n cocodamm.
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Jlo nmpyroro npaBuiia My IPUHIEMO, PO3B’SI3YIOUH TaKy 3a7ady:

3 micta M 1o micta N BeIyTh YOTHPH JOPOTH, a 3 MicTa N 10 MicTa K — TpH.
CKiJIbKHM MOJKHA MiAIOpaTH pi3HUX MapLIpyTiB, MO0 AicTaTHcs 3 MicTa M 1o micta
K gepe3 micto N?

KinbKicTh pi3HHX MapuIpyTiB MOXKHa 0€3M10CEpeaHBO TOpaxyBaTH, BUKOPUC-
ToByIouM pucyHok 81. Ix € 12:

la; 1b; 1c; 2a;2b; 2¢; 3a; 3b; 3c; 4a; 4b; 4c.

Puc. 81

MoskHa MipkyBaTu i Tak. Jlopory Bix micra M o micta N MokHa BHOpaTn
4 cniocobamu. Ilicnst koxkHOTO BUOOPY noporu Bin M no N Bubpatu gopory Bix N 10
K moxHa 3 criocobamu. ToMy KUTBKICTh PI3HUX MapIIpyTiB JOpiBHIOE 4 -3 = 12.
Y3aranpHIOIOYHM PO3B’sI3aHHS Li€l 3a1a4i, MaeMo:

IIpasuno 006ymky. SIkmo 00’€KT A MO:XKHA BUOpaTH m cnocodamm, a
00’ekT B — n cniocodbamu (He3aJiesKHO Bi TOro, ik BUOpasau 00’ext A),

TO mapy 00’eKkTiB A i B Mo:xHa BUOpaTH m - n ciocodaMu.

NKAAAN-DO22R ' G AHHI RADAR
NI HI|U\D"IJ-II"I ABIIpaB )

Bnpasa 1. Yuens noBuHeH BUOpaTH TeMy pedepary 3i CIHCKY, B KoMy € 15 Tem 3

|

anreOpu Ta 12 Tem 3 reomerpii. CkibkOMa crioco0amMu BiH MOXKeE 3pOOHTH

BHOIp?

e YyeHb Moxe BHOpaTH Temy 3 anredpu 15-ma crocobamu, Temy 3 reoMeT-
pii — 12-ma cnocobamu. 3a mpaBUIOM CYMH TeMy 3 anreOpu abo 3 reoMeTpii BiH
Moe BuOparu 15 + 12 =27 (ciocobamn).

Bianosins. 27 cnocodamu. e
Brnipasa 2. CKiJlbKH € YOTUPULIU(PPOBUX YHCE, SIKI MOKHA 3aITUCATH:

a) TIJIbKK HellapHUMHU 1 pami;

0) TUIbKM NapHUMU LUPPaAMHU;

MpaBo Ans 6e3onnaTHOrO Po3MilLleHHs NiApyYHUKa B Mepexi IHTepHeT mae
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B) 1dpamu, cepelt sIKUX € Hudpy pi3HOT mapHoCTI?

e a) VY 3anaui ineThes Tue mpo yucia Bumy 3715, 9171, 3373, 1111 Tomo.
Ockinbku HemapHux mudp € m’sath (1, 3, 5, 71 9), To nepury 1udpy duciia MoxKHA
BUOpaTH m’aTbMa criocobamu. Lle came MokHa ckas3atu ¥ mpo iHmi mudpu. Tomy
3a MPaBUJIOM JOOYTKY INyKaHUX YOTUPUIIUPPOBHUX Yncen €S - 5 -5 - 5=625.

0) Ockinbku mepuia udpa He Moke OyTH HyJeM, TO 1i MOXXHa BUOpatu
mumre cepex mudp 2, 4, 6 i 8. Koxny 3 iHmmx mudp MoXHA BHOpATH IT'AThMa
cnocobamu cepen uucen 0, 2, 4, 6, 8. Tomy 4oTHpUIIMPPOBUX YUCE, SKI MOKHA
3anucaTy TUIBKM NapHUMH udpamu, € 4 - 5 - 5 - 5 =500.

B) Ycix yorupuudposux yucen € 9000 (Bix 1000 o 9999). Slkmio BinkuHyTH
Ti 3 HHUX, SIKI MOKHA 3aIlMCaTH TUIbKM HENapHUMU abo0 TUIBKH MapHUMH HU(pamMu
(BigmosigHO 625 1 500 4nce), TO OEP)KUMO YOTHPUIM(PPOBI YNCIIA, Y 3aIHUCY SKUX
€ 1 mapHi, i HermapHi nudpu. OTxke, mykanux gucen € 9000 — (625 + 500) = 7875.

Biamosine. a) 625; 6) 500; B) 7875.

WV
YCHO

938. B ypHi € 5 6inux, 5 cunix i 10 poxeBux Kyiabok. CKibKOMa crocobamu 3
YPHH MOXHA B3SITHU:
a) | xynbKy;
0) 2 KyJbKH, OJTHA 3 AKUX Ma€ OLTHI KOJIip, a iHIIa — CHHIH;
B) 2 KyJIbKH, OJIHA 3 IKHX Ma€ CHHIH KOJIp, a 1HIlIa — POXKEBUil;
r) 3 KYJIBKH Pi3HUX KOIBOPIB?

|
iB H'b—»’G\

939. I3 5 giBuaT i 4 xJomiliB MOTPiOHO cHOPMYBATH IyET, 0 SIKOTO BXOIUIA O OJ1-

HAa JiBYMHA Ta 0WH Xyonenb. CKiTbKkoMa CIIoco0aMH I1e MOKHA 3p00UTH?

940. Y HOBOpIYHOMY TOAAPYHKY JIekKaTh 8 PI3HUX MIOKOIAIHUX IIYKEPOK 1 6 pi3-
HUX JIbOISHUKIB. CKUTbKOMa CIIoco0aMy MOYKHA B3SITH 13 ITOJapyHKa JBi ITy-
KEpKH: OJIHY LIOKOJIaIHY IIyKEPKY Ta OJIMH JILOJSIHUK?

941. 3 micta 4 o micta B BemyTh Tpu gopord. CKiTbKH MOKHA HiOpaTh pisHUX
MapuIpyTiB, 1100 JgicTaTucs 3 MicTa A 10 MicTa B 1 moBepHyTUCS Ha3a?

942. Ha BepmmHy ropu Beae 6 ctexkuH. CKiTbKOMa Crioco0aMu TYPHUCT MOXKe 3iii-
TH Ha BEPILIMHY F'OPU OJIHIEIO CTEKHHOIO, & CITyCTUTHCS] — 1HIIOI0?

MpaBo Ans 6e3onnaTHOrO Po3MilLleHHs NiApyYHUKa B Mepexi IHTepHeT mae
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943. CkigbKH pi3HUX TPUIU(GPOBUX YKCE]T MOXKHA 3allUCATH 32 JOIOMOTO0 IHdp
1, 3, 5, 7, 8, BUKOPHUCTOBYIOUH B 3alUCy YUCIA KOKHY U(PY HE OinbIne oa-
HOTO pazy?

944. CKiTbKH pi3HUX YOTHPUIM(PPOBHUX YHCEN MOXHA OJIEPXKATH, 3aIMHUCYI0UN 3a-
MICTb 31pOUYOK HPOITyIIeHI HU(pH y 3amucy 277

945. Ckinbku € JBOIM(POBUX YUCEN, Y 3aNUCY SKUX HUPPHU pi3HI?

946. Y maTeMaTHIHOMY TYPTKY 3aiimMarotbes 10 yuniB. CkigbkoMa criocobamu ce-
pell WieHIB rypTKa MO>KHa 00paTH CTapoCTy, 3aCTYITHHUKA Ta BiAMOBIAaIbHOTO
3a YepryBaHHS?

947. 13 28 yuHiB Ki1acy noTpiOHO 0OpaTu crapocTy Ta ioro 3acTynHuka. CKiIbKO-
Ma cTIocob6aMu 11e MOKHa 3po0uTH?

948. CkisbKkoMa coco0aMu MOXKHA CKJIACTH JAGHHHMH PO3Kial i3 6 pi3HUX YPOKiB
IUTA KJIacy, B IKOMY BUBYal0Th 10 HaBYaNBHUX MPEIMETIB?

949. 'V xiocky npoJarTh 6 BHIIB KaneHnapukiB. CKiIbKOMa croco0aMu MOKHA
BHOpATH [T KyMiBIi 3 pi3Hi KaJeHTapuKu?

950. CkimbkoMa crioco0aMy MOXKHA BHIIMKYBAaTH 5 CIIOPTCMEHIB B OJHY Iie-
penry?

951. CkinpKkoma criocodaMu MOXKHA PO3CTaBUTH Ha MOJHI 4 Pi3HI KHUKKH?

i

eH

952. HomepHwuii 3HaK aBTOMOOIISI MICTHTh JIBi OYKBH, 32 HUMH YOTHPHU HHUDpHU 1
3HOBY /Bi OykBH. CKINBKH pI3HMX HOMEPHHX 3HAKIB Takoro BHIY MOXKHA
CKJIaCTH, BUKOpUCTaBIIK 12 OykB i 10 uudp?

953. I3 15 cnpunrepiB BubOupatots 4 yuacHuku ecradera 4 x 100 m. Cxirpkoma
Croco06aMu MOYKHA PO3CTaBUTH CIIPUHTEPIB Ha eTanu ecradern?

954. CKimbKH pi3HUX YOTHPUIU(PPOBHUX YKCEN MOXHA 3aMUCATH, BUKOPHCTOBYIO-
yu udpu 0, 1, 2, 3, 4, 51 6, AKII0 B 3aNMCy YnCIa KOXKHY HUPPY MOXKHA BH-
KOPHUCTOBYBATH HE OiIbIIIE OHOTO pazy?

955. CKUIbKM Pi3HHX I ATHIM(GPOBHUX YHCENl MOJKHA 3aIMCATH, BUKOPUCTOBYIOUH
uudpu 0, 2, 4 1 6, AKIIO B 3aMUCY YKCIA HU(PPH MOXKYTh TOBTOPIOBATUCH?

956. Y xop3uni € 10 s01yk copry «AHTOHiBKa», 5 s0myk copry «Pener» i
15 si6nyk copry «binuii HanmuBy. Ckinbkoma crioco0aMu 3 KOP3MHH MOYKHA
B34TH 2 0JIyKa pi3HOTO cOpTy?
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957. Y simuky € 4 61, 10 »xoBTHX 1 5 4epBoHUX M s14iB. CKijbKOMa criocodamu 3
SIIITAKA MOYKHA B3ATH 2 M 191 Pi3HOTO KOJIBOpY?

958. Ilepen moyaTkoM (yTOOTBHOTO MaT4y KOXKeH 3 11 rpaBIiB oHiel KOMaHIU
OOMIHSBCSI PYKOCTUCKAHHSAM 3 KOXKHHM i3 |1 TpaBIiB KOMaHIU-CyIEepHHKA.
CKiJbKH OYJI0 YChOTO PYKOCTHCKAHB?

959. YoTnppoxX TEHICUCTIB MOTPiOHO PO3TITUTH Ha IBI KOMAaH/IH, IO 2 TEHICUCTH B
KokHIH. CKUTBKOMA CIIOCOOaMU 11e MOYKHA 3p0o0UTH?

960. Ha xomi 3amano 5 Toyok. CKITBKH MOYKHA MPOBECTH XOPJ 3 KIHIAMH B ITHX
Toukax?

961. VY xiaci € 7Ba psiiy JIBOMICHUX TMapT, 10 7 mapT y KoxkHoMmy psiai. CkiibkoMa
Croco6amMu MOXKHA PO3MICTHTH 3a TapTamMu 4 YUHIB I[bOTO KJIacy?

962. Tpu nacaxupH MiAXOAATH JI0 M0i3[1a METPo, y sikomy € 9 BaroHiB. CkiibkoMa
CroCco0aMu Macakupu MOKYTh PO3MICTUTHCS 110 BaroHax?

963. CkinbkoMa CHOCOOAMH MOYKHA BUIIMKYBAaTH B OJHY LIEPEHTY JBOX JiBYarT i
JTBOX XJIOMIIIB TakK, 00 JiBUaTa HE CTOSUTH IMOPYyY?

964. Ha mommuHi 3a1aH0 4 TOYKH, KOIHI TPH 3 SIKUX HE JIC)KATh Ha OJHIN TPsMI.
CKiIbKHM MOHA MTOOY/IyBaTH TPUKYTHUKIB 3 BEPIIUHAMHE B IIUX TOYKAX?

iIBeH

965. Ilepen mouaTkoM (yTOOTBHOTO TypHIpY 16 KOMaHI-y4acHUIs pO30MBAIOTH Ha
4 rpymu 4, B, C'i D no 4 komanu B KoxkHil. CKillbKOMa CIioco0amMu e MO>KHa
3poOUTH, SAKIIO 4 HAWNCHIBHINI 32 PEHTHHIOM KOMaH/H TIOBHHHI MTOTPAIINTH B
Pi3HI rpymy, 4 HACTYIHI 32 PEHTHHIOM KOMaH/IM — TEX Yy Pi3HI Tpynu i T. 1.7

966. V xmaci HaByaroThesa 15 miuar i 15 xmommis. s ygacTti B KOHIEpTi HEOO-
X1IHO yTBOPHUTH TaHIIOBAJILHUI JIyeT Ta JIyeT CIIiBaKiB, KOKEH 3 SIKMX Mae
CKJIamaTucs 3 AiBUMHM 1 xmomms. CKiUTbKoMa crioco0aMu 11e MO>KHA 3pOOHUTH,
YBa)KalO4H, 1[0 BC1 yUHI BMIFOTh TAHIFOBATU Ta CIiBaTH?

967. CKinbKku BCIX JiIbHUKIB Ma€e uncio 6°?

968. CKiIbKH pi3HUX TPUIHU(POBHUX YUCEN, KPATHUX 5, MOKHA 3aITUCATH 3a JIOTIO-
mororo udp 0, 1, 2, 3,4, 51 6, axmio B 3anucy yuciaa udpu MOKYTh IOBTO-
proBaTHCH?

969. CKigbKH Pi3HUX MIECTUIM(DPOBUX YHCENT MOKHA 3aMHUCATH, BUKOPUCTOBYIOUH
mudpu 1, 2 1 3, K110 B 3a1UCy KOXKHOTO yucia nudpa | moBHHHA TOBTOPIO-
Batucs 2 pasu, uudpa 2 — 3 pasu, mudpa 3 — 1 pas?
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970. CkimbkoMa crioco0aMu MOKHA PO3MOIUTMTH 6 PI3HUX KHIDKOK MK 3 yuHs-
MH, 00 Y KOKHOTO OyII0 10 2 KHIKKU?

N-ANRsS-rnorRTobe
VI 221N 11O B10

971. Po3B’sOKITh HEPIBHICTB:

a) (2,5x + 1)(4x —3) — 10x* > 4; 6) 3 —4x)’<1.
972. Bigomo, mo 5 <x <619 <y < 10. OuiHiTh 3HAYCHHS BUPA3Y:
a) 2x; 6) x—y; B) 2x); )X’ +y.

973. Jlns sixux 3Hauens k rpadik GpyHKuii y = x* — 8x + 5 + k He Mae 3 Biccio x cri-
JBHUX TOYOK?

974. Ckinbku MininitpiB 50%-ro po3unHy cyiab(aTHOT KHCIOTH NOTPIOHO 3MiIa-
™ 3 10%-M po3zumHOM 1€l >k Kucmotd, mod oxepxatu 200 MiTiTiTPiB
25%-ro po3uuny?

-

1o
|v||'|

9
KAJIAT:
N (i )

Y

975. Ha xoxHOMY 3 10 nepes, o po3MimieHi Mo KOy, CHASITH IO OJHOMY TOIy0y.
Yac Bij yacy sKich J1Ba roryOM MepesiTaloTh Ha CyCiTHE IepeBO — OJMH 32
TOJMHHUKOBOIO CTPIJIKOIO, & 1HITHH — MpOoTH. Ui MOXYTh yci roxyou 3i6pa-
THCS Ha OJTHOMY JIepeBi?

#X? Bunapgxosi nogii.
ImoBipHiCcTbL BUNagKoBoi noaii

1. BunaakoBi moaii. Y *KuTTi JOBOJII YacTO JOBOIUTHCS MATH CIPABY 3 SBU-
LIaMH, pe3yJIbTaTH SKUX IMeper0avyuTd HEMOXIMBO. Hanpukian, Mu migkumaemMo
MOHETY; 3aB4aCHO HE MOYKHA CKa3aTH, sSIK BOHA BIIaJie: JIOropH repOoM uu nudporo.
BuiiMaroun HaBMaHHS KyJIBbKY 3 JIOTOTPOHY, 3aBY4aCHO HE MOKHA CKa3aTH, SIKS YH-
ciio Oyze Ha Hill HarucaHo. [TigiiimoBIyM 10 3ynMHKY TpoJielOyca, 3a3aaierip He
MOJKHA Mepeq0aYnTH, CKITPKH XBUIIMH JTOBEJCTHCS YEKaTH MOTPiOHOTO Tpomneily-
ca. HaBezieH1 y nmpukiagax sBuIlla Ha3UBAOTh GUNAOKOBUMU.
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€ BUNAAKOBI SBHIIA, YCI MOXJIMBI Pe3yJbTaTH SIKUX MOXXHA Meper0adnTH.
Taxk, micist miAKuIaHHS MOHETH 000B’SI3KOBO BiIOYIETHCS OJHA 13 JIBOX MOXKJIMBUX
MOJIH: «BUMAAE repO», «BUIAAC YUCIIO». 3a3Aajerilb HEBIAOMO, sKa 3 UX MOIIH
BiIOyIE€THCS, TOMY 1X Ha3UBAIOTh UNAOKOBUMU NOOIAMU.

Bynp-ska mozist BinOyBaeThCs BHACTIIOK BUIPOOYBaHHS (200 CIIOCTEPEKEeH-
Hs). SIK10 3 mapTii neraneil BUOMPAroTh HABMAHHA 5 JIeTajiel Uit KOHTPOJIIO SIKOC-
Ti, TO BUOIp AeTaneii — BUIIPOOYyBaHHs, BCTAHOBJICHHS (haKTy, 10 BUOpaHa JeTaib
€ OpakoBaHOIO (HEOpPaKOBaHOIO) — TOIis.

[Moxii mo3HauaTMMEMO BEIMKUMH OyKBaMu JIaTHHCHKOTO andasity A, B, C i
T. 1. Po3pizHsiTnMeMo enleMeHTapHi Ta CKiIaaHi moaii. Po3risinemo npukian.

[Minkunarots rpaneHui KyOuk. Ha fioro BepxHiil rpaHi MOKe BUIIACTH YHCIIO
1,2,3,4,5 ab0 6. OTxe, MOKe BiIOYTHCS OJHA i3 IIECTH MMOIIN:

Ay: Bunajae umcio 1; A,: BUTIAJIE YHCIIO 2; A3: BUTIJE YKCIIO 3;

Ay: Bunaze umcio 4; As: BUIIazge 4uciio 5; Ag: BUIIaze 9ucio 6.

i moaii MarOTh Taki BIIACTHBOCTI:

1) yHacmiI0K KO’KHOTO BUIIPOOOBYBAHHS OJHA 3 IIUX MOJiH 000B’SI3KOBO Bij-
Oynerbcs;

2) ’OMHI 1Bl 3 HUX HE MOXYTh BIIOYTHCS pa3oM;

3) mofii € piBHOMOXIJIMBUMHU (Cepe]] HUX KOJIHA HE Ma€ mepesar y IosiBi Ie-
pell IHIIMMHU).

[Monii, sxi MarOTh TaKi TP BIACTUBOCTI, HA3UBAIOTh €1eMEHMAPHUMU NOOLs-
Mu, abo sunaokami.

MoskHa TOBOPHUTH TIPO HACITIJKH IMiJAKUIAHHS I'PAIBHOTO KyOWKa, sSKi HE €
eJIEMEHTapHUMH NoJisiMu. Harpukias, nosiBa mapHOro 4mcia, 1mosBa yrcia, MeH-
moro Bix 4, mosia 0HOro i3 ymncen 1, 2 a6o 3 tomo. Taki mofii Ha3UBAIOTh CKIA0-
nHumu. KoXHy CKIaiHy IOIII0 MOXKHA PO3KIAcTH Ha eixeMeHTapHi. Hexait 4 —
3rajjaHa BHILE CKJIaJHA IOJis «BHIAe MapHe 9ucio». [1ofio 4 MoXKHA pO3KIACTH
Ha eJIeMeHTapHi nmomii A, A4, A («BUTIAIE YUCTO 2%», «BHUITAIC YHACIO 4», «BUMAE
gucio 6»). Kaxyts, mo moxii A4 cnpusroms 3 enemenTtapHi monii A, A4, Ag abo 3
BUNAAKU Ay, Ay, Ag,

Bipozionoro Ha3uBaIOTh MOJII0, SIKAa BHACIIIOK BUIIPOOYBaHHS 0OOB’SI3KOBO
Mae BIIOYTHCS, & HeMOJICIUE8010 — TIOAIIO, SIKA HE MOYXKE BiIOYTHCS.

Hanpuknan, micis niKuIaHHs TpajibHOTO KyOuka xoda 0 ojHe 3 yucen 1, 2,
3,4, 5 abo 6 000B’SI3KOBO BHIIAJC, & YUCIO 7 BUIACTH HE MOXKE. TOMY TOisl «BU-
mage oxue i3 ymcen 1, 2, 3, 4, 5 abo 6» € BipoOTiAHOIO, a MO «BUMAJAEC YHCIO
7» — HEMOKIIUBOIO.
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2. ImoBipuicTs BunaakoBoi moaii. Hexait y kommky e 40 s0ayk, 3 HUX
25 gepBonHuX i 15 3enenux. Hapmanus 6epyTh 3 Kommka ofgae 10myko. [To3aaunmo
OyKBOIO 4 TIOJII0 «BUHHATE SIOJIyKO — YEpBOHE», a OYKBOIO B MOMII0 «BUHHSTE
F0myKo — 3ermeHe». UYepBoHHX sONMyK OinbIne, HIXK 3eleHHX. ToMy Mae OinbIie
MOJKJIMBOCTEH («IIaHCIBY») BIOYTUCS N0 A. MOXKIMBOCTI 3iHCHEHHS MO A 1
B XapakTepu3yoTh NEBHUMH YHCIIAMH, SIKI BU3HAYAIOTh TaK.

V kommky € 40 s161yK, TOMY BCIX BHIIQJIKIB y3siTH oHe si0myko € 40. [Toxii 4
CIPHUAIOTH 25 BHUMAIKIB — SKIIO0 BHWHSIM OJHE i3 25 4epBOHMX SOMYK, a MOl

B — 15 BumankiB. MoxiuBicTh HACTaHHS TOMIT A XapaKTEPU3YHOTh YHUCIOM
25 5 15 3 . L
—=—, anouii B — uuciom — =—. Lli ynucia Ha3UBAIOTh IMOGIPHOCMAMU TIO-
40 8 40 8

IV 5 3
niit A 1 B. Iluryte: P(A) = 3 P(B)= 3 (P — nepia OykBa JJATHHCHKOTO CJIOBA

probabilities, o 03HaYa€ HMOBIPHICTB).

ImoBipHicTI0O noaii 4 HA3MBaOTH BiIHONIEHHSI YMCJIAa PiBHO-
O3nauenna | MOXKJIMBHMX BUINAJKIB, fIKi cpusAOTh NMoAii A, 10 4yucaa Beix
MOKJIMBHX BHIAIKIB.

Orxe,
P(A)=",
n

JIe 7 — 3arajbHa KiTBKICTh PIBHOMOIIMBHAX BUMAJIKIB, 71 — YUCIIO BUMIAIKIB, SKi
CIPUSIOTH TOMIT A.
Sxmo monist A € BIpOTiTHOIO, TO iff CIIPUAIOTH YCi 7 MOKJIMBHX BHIIAJIKIB.

Jlst Takoi momii m =ni P(A) = n_ 1.
n

Sxmo moxist A € HeMoxIBOt0, TO m =01 P(A) = 9 =0.
n

Skuio nofist A BUnaaKoBa, TOOTO Taka, sika MOXe abo BinOyTHcs, a0 HE Bif-
OyTHCsI, TO Tl IMOBIPHICTH 3a10BOJTBHSIE HEPiBHICTE 0 < P(4) < 1.

3. YacTtoTra BUNAAKOBOI moaii. Mu 3Hae€MO, IO TCHIS MiAKHAIAHHS MOHETH
000B’3K0BO BiIOYyIEThCS OJHA i3 JBOX MOIIH: «BUMame Tep0d», «BUITAIE YUCIION.

. .. .. .Y . 1
Tomy HMOBIPHICTh KOKHOI 3 IUX MOA1M JOPIBHIOE E =0,5.

MpaBo Ans 6e3onnaTHOrO Po3MilLleHHs NiApyYHUKa B Mepexi IHTepHeT mae
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bararo nocnigHUKIB MPOBOAMIN cepii BUNIPOOYBaHb 3 MiJIKUAAHHIM MOHETH.
BusBuiocs, mo 3a 6aratopa3oBOro MiAKHUIAHHS MOHETH BiTHOIICHHS KITBKOCTI
BUIAJIaHb repda J0 KUTBKOCTI BCIX MiIKHIaHb HAOIMKCHO OPIBHIOE HMOBIPHOCTI
monii «Bumazae repd» — uuciy 0,5. s koxxHOi cepii BUmpoOyBaHb yKa3aHe Bij-
HOIIICHHS HA3UBAIOTh YACMOMOI0 NOOii «BHIAJIC TepO».

V3araii, uacmomoro éunadko6oi nodii HA3UBAIOTh BiTHOWIEHHA KiJIbLKOCTI
nosB Wi€i mofii 10 KinbKkocTi BUMPOOYBaHb (CHOCTEpPeKeHb).

Hanpuknan, skmo B micti cepen 1000 HOBOHApOKEHUX 3a PiK BHSIBHIOCS

. . 514
514 XJTOMYHKIB, TO YACTOTA MOi1 HAPOTIUBCS XJIOMUUK» OPIBHIOE m =0,514.

nY @ pe D' 2. | g BRBIADAR
VoD noAdrni ralp=J! '.l AL
0

Brnipaga 1. SIka iMOBIpHICTB TOTO, IO TICJIsI MiAKUIAHHS TPAJIBHOTO KyOUKa BHIIa-

nKknan
vi =

-
—
<

JIe 9UCI0, KpaTHe 2?7
e Hexait mofist A — Bumaje gucio, kpatHe 2. [licist miaKuaaHHs rpajbHOTO
KyOmKa Moske BUTIAacTH Oynp-ske i3 mectu ymcen 1, 2, 3, 4, 5 abo 6, Tomy n = 6.
IMonii A cpusitoTh 3 BUMAJAKK — SIKIIO BUITAJE 9uciio 2, 4 abo 6, tomy m = 3. OT-
3 1
xe, P(A)=—=—.
6 2
. . 1
Biamosigb. 5 °

Bnpasa 2. ¥ maprii 3 1000 geraneii € 600 neraneii nepmoro copry, 370 — npyro-
ro i 30 OpakoBaHux Jeranei. Ska IMOBIpHICTH TOTO, 110 HABMAHHS BUOpaHa
neTans Oye He OpakoBaHOIO?

e Hexait moniss A — BuOpaHa JeTanb He OpakoBana. Y maprii € 1000 mera-

neit, tomy n = 1000. He 6pakoBanux meraneit € 600 + 370 =970, Tomy m = 970.

Otxe, P(A4)= 270 =0,97.
1000

Bignosigs. 0,97. @

Bnpasa 3. YV myxusizi aexars 5 30I0UTIB, 3 HUX 3 — y KIITHHKY 1 2 — B JIHIHKY.
VYueHb Oepe HaBMaHHS JBa 30MIUTH. SIka WMOBIPHICTH TOTO, IO CEPEI HUX
Oyzae xo4a O OMH 30T y THIHKY?

MpaBo Ans 6e3onnaTHOrO Po3MilLleHHs NiApyYHUKa B Mepexi IHTepHeT mae
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23. Bunaokoei nooii. Imogipnuicme éunaoxoeoi nooii 221

e Hexaii moxist A — cepen BUOpaHMX 30IIUTIB Oyzae Xxoua O OJMH 30LIHT Y
niHiiKy. [l03HaYMMO 30MIUTH B KIITHHKY: K|, K;, K3; 30IIUTH Y JIHIHAKY: 711, J71,. Ilic-
JIsl BUMIMAHHS J{BOX 30IIMTIB MOKJIMBI TaKi BUIAIKU:

Ky, K2, Ky, K3, Ky, 115 Ky, Jlp;

Ky, K35 K2, Jl1; Ko, Jlo;

K3, 115 K3, 7y,

g1, 7).

VYcix map 30mIMTIB, a, 3HAYUTH, YCIX MOKINBUX BUMAJKIB, € 10, Tomy 7 = 10.
Ionii A cipusitoTh 7 BUNAAKIB (K1, J11; K1, /o5 Ko, 715 K2, o) K3, J15 K3, o) 1, 1),

tomy m = 7. Omke, P(A4)= % =0,7.

Bignosigs. 0,7. @

976. biaTyionicT poOuTh 5 MOCTPUIIB MO 5 MilIeHsIX. 3a KOKHOTO IOCTPLTY BiH
MOJKE€ BIYYHTH B MIIlIEHb, @ MOXE i HE BIyYHTH. SIKa 3 MOJaHUX MO € BU-
T1aJIKOBOIO; HEMOXKIIMBOIO:

a) Oyze BiydeHo B 4 MilIeHi;
0) He Oy/ie BITYYCHO B JKOJIHY MIIIICHB;
B) Oy/e BIy4eHo B 6 MimeHen?

977. B ypHi € 5 Oinux 1 5 yopHuX KyJib. bini Kyni marots HoMepH Bijx 1 710 5, a yop-
Hi — Bix 6 10 10. 3 ypHM HaBMaHHS BUHMAIOTh O/IHY KyJIr0. Po3riisHemo mozii:
a) BUIlHATA KyJIsl MAaTUME HOMeEp 3;

0) BuifHATa Ky MaTuMe HOMEp 7;

B) BHIHSTA KyJIsL Oyze O11010;

r) HOMep BUHHSTOT KyJii Oy/ie KpaTHuil 4.

SIki 3 maHUX MOMIN € eTeMEHTAPHUMH; CKIQJHUMH? YKaXKITh yCi eleMeHTap-
HI MOJIT I[bOr0 BUNIPOOYBaHHs. SIKi eneMeHTapHi noil (BUMaAKK) CIPUSIIOTH
KOXHIN 3 JaHUX CKJIaTHUX TOIiH?

978. I3 ’situ uucen 2, 3, 5, 10, 15 HaBMaHHsI BHOUPAIOTH OJHE YKCII0. SIka HMOBI-
PHICTB TOTO, IO BUOpAHE YHCIIO BUSBUTHCSL:

a) 4ucyiom 3; 0) guciom 15;
B) NIAPHUM; T) HEMApHUM;
1) oaHOIU(POBUM, e) aeouudpoBum?

MpaBo Ans 6e3onnaTHOrO Po3MilLleHHs NiApyYHUKa B Mepexi IHTepHeT mae
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|

iB H'b—»?\

979.

980.

981.

982.

983.

984.

98s.

986.

987.

988.

989.

990.

991.

Jis notepei Bumynieno 1000 6ineris, 3 sixkux 400 € Burpamuanmu. Ska iiMo-
BIpHICTB TOTO, IO IePIIN MPUAOAHNUHN OiJIeT BUSBUTHCS BUTPAITHUM?

3 ypHH, y siKiH € 5 6inux 1 10 4epBOHMX KyJIb, HABMAaHHS BUHMAIOTh OJIHY KY-
JT10. 3HAUIITH IMOBIPHICTB TOTO, IO BHMHATA KYJISI BUSBUTHCS OLI0TO0.

VY xommky nexxars 3 Oui TpudH, 7 cUpoDXKOK 1 8 MacirokiB. SIka HMOBIpHICTB
TOTO, 10 HABMaHHS BUHHATHI 3 KOIIUKA TpUO Oyie CHPOiKKOI0?

SIxa HMOBIPHICTB TOTO, 1110 MICIIS MiAKUIAHHS IPAILHOTO KyOuKa BUIase:

a) guciio 4; ©0) uucio §; B) YMCJIO, BiZIMiHHE Bi 4.
VY ramanii € 6 MoHeT 110 5 K. 1 2 MoHeTH 110 50 k. 3HalITh IMOBIPHICTB TOTO,
10 HABMaHHsI BUHHATA MOHETa MaTHME BapTiCTh:

a) 50 k.; 0) S k.; B) 10 k.

VY smuky aexars 50 mamIiodok, 3 HUX 2 Opakosani. 3abpanm 20 He OpakoBa-
HUX JIAaMIOYOK. SIka HMOBIpHICTH TOTO, IO MiCTS I[HOTO HABMAHHS B3sTa Ja-
MHouka Oyne OpakoBaHOO?

VY Bazi nexaTth 12 moxoIamHUX IyKepok i 15 nponsgHuKiB. 3 HEl HaBMaHHS
B3sUTH 2 I[yKEpPKH, SIKi BUSBIINCS IIOKoyaAHUMU. [licis nporo 3 Basu OepyThb
HaBMaHHS 1€ OJHY LyKepKy. SIlka HMOBIPHICTH TOro, IO L LyKepka Oyne
LI0KOJIAJHOKO?

[Maprist i3 60 BUp0OOIB Mae 5% Opaky. 3HaWIiITh IMOBIPHICTH TOTO, HIO Ha-
BMaHHS B3ATHH BUPIO BUSBUTHCS OpakoBaHUM? SIKOI0 Oyzie BIAITIOBI/Ib, SIKIIO
KUIBKICTB yCixX Jetaneit nopiBHioBaTMe 8§0? 3p00iTh BUCHOBOK.

2 _ o
VY mapky pocte 360 nepes, 3 HUX ria XBOWHI. 3HAWIITH IMOBIPHICTH TOTO,

0 HaBMaHHS BKa3aHe AepeBO Oyzae XBOWHMM. SIkoro Oyze BiAMOBiIh, SKIIO
KIJIBKICTB yCixX JiepeB qopiBHIOBaTHME 4507 3p00iTh BUCHOBOK.
JlocaimKyroun CX0KiCTh HACIHHS OTIPKiB, YCTaHOBHIIM, IO i3 250 mocamke-
HUX HACIHUH MPOpPocio 225. 3HAWIITh YaCTOTY MOl «HACIHHS ITPOPOCIION.
Cepen nepeBipenux 150 meraneii BUsSBIIOCH 6 OpakoBaHUX. 3HAHAITH YacTo-
Ty TOJIiT «TIepeBipeHa AeTanb € OpaKOBaHOIO».

BiatiionicT 3po6uB cepito moctpinis 1o MinieHi. CKiibKU 0yJ10 3p00JIeHO 110-
CTpIJIIB, SAKIIO YaCcTOTa BIyYEHB MopiBHIOE 0,9, a KiTbKICTh BIy4eHb — 277
3HaliTh YaCTOTY MOJIT «BUIIaJe TepO», MPOBIBILIN BUITPOOYBaHHS, 110 CKJIa-
naetbed 13 20 migkuaans MoHeTH; 31 100 migkugans.
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992. B ypHi € 25 o1HAKOBHUX KyJIBOK, MPOHYMEPOBAaHUX 4nciaaMu Bim 1 mo 25. 3
ypHH HaBMaHHs OepyTbh OJIHY KyJIbKy. SIka HMOBIPHICTb TOTO, III0 HOMEpP KYy-
JIbKY BUSIBUTHCSI:

a) meHmmM Bix 10; 0) kpaTHuUM 3;
B) KpaTHUM 2 1 3; r) kpaTHUM 2 a6o 37
993. 3HaiiniTh IMOBIPHICTH TOTO, IO HAaBMaHHS B3ATE IBOLM(POBE YHCIO BU-
SIBUTBCS:
a) Oinbimum Bix 90; 0) xpataum 10;
B) KpaTHUM 25; r) MeHImmM Bix 10.

994. Ha ckmami € BUpoOH JBOX COPTIB, A0 TOTO K BHPOOIB Apyroro copty B 1,5
pa3y Oinbire, HiK meprioro. 3HAWAITh IMOBIPHICTh TOTO, IO HABMAHHS B3S-
TUH BUPIO BUSBUTHCSI BUPOOOM TIEPILIOTO COPTY.

995. SkicTe meTanei mepeBipsIOTH ABa KOHTpoJepH. [leprmii KoHTposep mepesi-
puB 55% ycix neranei, a apyruit — 45%. HaBmanHs OepyTh OfHY A€Talb.
SIka IMOBIPHICTB TOTO, IO 11 IEPEBIPsIB APYTHil KOHTpOsIEp?

996. VY nepuiii kopoOri JexaTh 3 KapTKu 3 HoMepamu 1, 2, 3, a B apyriit — 3 KapTt-
KH 3 HOMepami 4, 5, 6. 3 KO’KHOT KOpoOKH OepyTh HABMaHHS IO OJHINA KapTIIi.
Ska IMOBIpHICTB TOTO, III0 CyMa HOMEPiB BUOpPaHUX KapTOK JIOpiBHIOBAaTUME 77

997. 13 yotupbox umcen 2, 3, 5, 6 HaBMaHHS BUOHMPAIOTH J[BA YUCJIA, BUKOPHUCTO-
BYIOUH SIKi 3alMCYIOTh MpPaBWIBHUHN Jpi0. SIka WMOBIpHICTH TOTO, IO U
Iipi0 BUSBUTHCSA CKOPOTHUM?

998. Ha Tppox kapTkax HamucaHo 1o oaHid Oyksi: M, O, C. Kaptku nepeminry-
I0Th 1 PO3KJIA/IAIOTh Y psifl. SIka HIMOBIpHICTB TOTO, IO YTBOPHUTHCS c1oBo COM?

999. Tpoe npy3iB mpuadanw KBUTKH Ha JITaK B OAHOMY Psi Kpicenl i3 TPhOX
MICI[b 1 BHUITAJKOBUM YHHOM 3alHSUTM IIi Miclisg. 3HAWMITh IMOBIPHICTH TOTO,
110 KOXKHUH 13 IPY3iB 3aiHSB CBOE MicIe.

1000. {5t 30upanHs TeneBizopiB Hamidmuio 900 MiKpocXeM BiJl ABOX MOCTAYalhb-
HUKIB. IMOBIpHICTH TOro, II0 HABMaHHsS B3siTa MIKpOCXeMa HaJiiIuIa Bix
MePIIOro MocTavaibHUKa, AopiBHIOE 0,6 CKUTBKM MIKPOCXEM HAIIUIIIIO BiJ
KO>KHOTO TTOCTadaJIbHAKA?

1001. Y xmaci HaBuaeTbes 28 yuHiB. IMOBIpHICTH TOTO, IO HAaBMaHHS BKa3aHHUN

Y4CHb BUABUTHCA A1BYUHOIO, JOP1BHIOE 7 CKiIbKH ¥y KJ1acC1 € 11BYart 1 CKUIb-

KU XJIOMLIB?

MpaBo Ans 6e3onnaTHOrO Po3MilLleHHs NiApyYHUKa B Mepexi IHTepHeT mae
MiHicTepcTBO OCBITM | Haykn Ykpainu http://mon.gov.ua/ Ta IHCTUTYT MoaepHi3auii 3micTy ocBiTu https://imzo.gov.ua



224 § 4. Ocnosu kombinamopuku

1002. Yuenp 3a0yB Tpu ocTaHHI nudpu HoMepa moTpidHOTrO Tenedony. Ilam’s-
Tarouu, mo i qudpu pizHi, BiH HaOMpae ix HaBMaHHS. 3HAWIITH IMOBIPHICTB
TOTO, IO OAWH pa3 HabpaHi mudpu OyayTh MPaBUIHHUMH.

1003. IIpo mesikuii TpUIHPPOBHIA KO BiJOMO, I110: BiH He MicTuTh udpu 0, 1, 2, 3
i 4; undpu Koay MOXYTH ITOBTOpIOBaTHCS. Slka HMOBIpHICTH TOTO, IO Ha-
BMAaHHS Ha3BaHWI KOJ 13 TAKUMHU BIACTUBOCTIMHU 301KUTHCA 3 TaHUM?

1004. Ha ’sitm kapTkax HamucaHo 1o onHiit Oyksi: /, E, C, H, A. HaBmaHHs oHa
3a OJTHOIO0 BUOMPAIOTH TPU KapTKHU 1 PO3TAIIOBYIOTH B PSi/ y MOPSAKY TOSIBH.
SIxa IMOBIPHICTB TOTO, IO YTBOPHUTHCS citoBo CA/[?

1005. BuxopucroBytoun udpu 1, 2, 3, 4, 5 He Oiiblie 0JHOTO pasy, HAaBMaHHs
MUIIYTh AesKe TpUIH(poBe Ynciio. 3HAHAITh IMOBIPHICT TOTO, IO 1€ YHC-
JI0 BUSIBUTHCS TTAPHUM.

1006. 3HaiiiTH IMOBIPHICTH TOTO, IO HABMAaHHA B3ATE TPUIU(PPOBE UHUCIO Oyae
KpartHe 2 abo 5.

1007. ITapriro neranell BUTOTOBWJIM Ha JIBOX CTaHKaxX: Ha MEPIIOMY CTaHKY —
300 neranei, a Ha npyromy — 200. YactoTra BUTOTOBIICHHSI OpaKkoBaHOI Jie-
Tam Ha mepromy craHky gopisaioe 0,02, a Ha apyromy — 0,025. Cepen
yCix jperajiell HaBMaHHs BHOMpPAlOTh OJHY. SIka MMOBIPHICTH TOTO, IIO BU-
OpaHa J1eTanb BUABUTHCS OpaKoBaHOIO?

1008. V knaci HaB4yaeThes 29 yuniB. Ha exckypceito B My3eid xonunu 24 y4Hi, B My-
3ei 1 30omapk — 16 y4HIB, a 2 y4HI HE XOIWIN Hi B My3eil, HI B 300IapK.
SIka IMOBIpHICTB TOTO, III0 HABMAHHS BKa3aHHUI yUCHb KJIACy XOJUB Ha €KC-
Kypcito B 300mapk?

1009. OgHOYacHO MiAKUAAIOTH JBa TpajbHI KyOWKH. SIka MMOBIPHICTH TOTO, IO
BUIIAAYTh YHCTIA, CyMa SIKUX He MEHIIa Bix 77

1010. MoHneTy miIKUAAIOTh YOTHPH pa3u. SIka WMOBIPHICTH TOTO, IO «Trep0d» BHU-
naje: a) aBidi; 6) xoua 6 ABIUi?

HH‘D‘DI RS moRToODe
ulpuuv HITAT1HOB10O

l

1011. Io6ynyiite rpadix dymkmii y = 2x* — 3x. Kopucryrouncs rpadikom, 3Haii-

JUTh: a) 00J1acTh 3Ha4eHb (YHKIIT; 6) MPOMDKKH, Ha IKUX (QYHKIIsS HaOyBae
BiJl’€MHUX 3HAYCHB; B) IPOMDKOK, Ha SKOMY (DYHKIIisI CTIa/Ia€.

MpaBo Ans 6e3onnaTHOrO Po3MilLleHHs NiApyYHUKa B Mepexi IHTepHeT mae
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1012. IT’sruii unen apudmernaHoi nporpecii popiBHioe 10, a cyma cemu ii mnep-
[IMX WICHIB AOpiBHIOE 42. 3HAWAITh NepIINi YICH 1 PI3HUII0 TIPOrpecii.

b—c ¢ —bc

b+c b +be

BCIX IOMYCTUMHX 3HAYCHb 3MIHHHUX.

. c
1013. JToBeniTs, 1o BUpa3 Z+ HaOyBa€ TOTO CaMOTO 3HAYCHHS IS

1014. Y nBox mimkax Oymno o 60 xr mykpy. Llykop oxHOro Mimka posdacysaiu y
MaJti yIIaKkoBKH, a 1HIIOTO — Yy BeJHKi. Ko)kHa Masia yrakoBKa MiCTHTB I[yKPY
Ha 2 KT MEHIIIE, HK KOJKHA BEJIMKA, TOMY MaJIHX YIIaKOBOK 3HAI00MIOCS Ha 8
Oinblre, HK BeMKUX. CKUTBbKH KITOrpamiB IyKpy MICTHTh Majla yIiakoBKa?

Mona
1 IUITI

9
MAJIAT-
()

U3/

1015. /Ins nogaTHUX YucelN a i b BUKOHYEThCS PiBHICTH a* — 4b* = 3ab. JloBeiTh,
IO /IS IAX 9¥CeNT BUKOHYETHCS TAaKOK PiBHICTH 4a* + 4b* = 17ab.

¢ZB CratucTuuHi paHi

1. CrarucTnyHi crnocrepexkenHsi. By, oueBHHO, HE pa3 4yJu JaHi CTaHy
TIOTOTH, KypPCY BaJIOT, PE3yJIbTaTiB BUOOPIB, PI3HUX COLIANEHUX OMHUTYBAHb TOIIO.
He cmamucmuuni oani. Taki qaHi JO3BONAIOTH HE TITHKH OXOIHTH KapTHHY IIEB-
HOTO TUTaHHS HAa JaHWH Yac, a i MIaHyBaTH HeoOXiaHi aii Ha MaitOyTHe. Tak, cTa-
THCTHYHI JaHI PO 3alHATICTh HACEJCHHS JO3BOJIIIOTH BU3HAUUTH, SKY KUIBKICTh
(haxiBmiB i sKO1 KBami(hikalii CITiJ] TOTYBaTH, Y IKOMY PETioHI BApTO CIIOPYIKYBaTH
TE YM iHILE MiATPUEMCTBO TOLIO.

Meroau 30upanHs, 0OpoOKH, iHTEpIIpeTalii pi3HOMAHITHUX JaHUX BHBYAE
OKpPEMHMH PO3/iT MATEMAaTHKH — MAMeMamuyHa Cmamucmuxa.

Hexait moTpiOHO nmocmigutu ciM’i MEBHOTO MicTa 3a JESKOI O3HAKOI0 (Ha-
MIPHUKIIAJ, POINOIUTATH CiM’1 32 KUTBKICTIO JiTeH, BETHYNHOIO MICSIIHOTO Marepia-
JIBHOTO JIOXOAY Ha OJHOr0 wieHa ciM’ Tomo). s 1boro Mo>kHa HPOBECTH CV-
yinbHe CTIOCTepE)KEHHS — BiABIIATH KOKHY CIM’IO 1 3’5ICyBaTH yce, 10 Hac IfiKa-
BUTHh. MOXXHa MTPOBECTH BUOIPKOBE CIIOCTEPEIKEHHSI — JOCIHIANTH JIHMIIE YaCTHHY
cimeif 1 3a pe3yabpTaTaMy JOCHTIHKEHHS 3pOOUTH BUCHOBOK PO BCi ciM’1 MicTa. Y
TaKOMY BHIIQJIKy CYKYITHICTH CiMei, BiiOpaHUX Ui CIOCTCPEIKCHHS, Ha3MBAIOTh
8UDIPKOBOIO CYKYNHICMIO, a00 TIPOCTO BUOIPKOIO.

VY 3aranbHOMY BHNAJIKY 6uOipKa — 11 CYKYTHICTb 00’ €KTiB, BiliOpaHuX Juis
crniocrepexeHHs. [ Toro, 1mo0 3a 1aHUMHU BUOIPKH MOKHA OYyJI0 CYJMTH PO Bila-
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CTHBOCTI BCiX 00 €KTIB, HEOOXiIHO, 1100 BUOIpKa MPaBHIBHO BigoOpaxasa Ifi Bia-
ctuBocti. lle 3abe3neuyeThcsi mepir 3a BCEe BHIIAJKOBICTIO BiOOpY, KOJHM BCi
00’€KTH MalOTh OJIHAKOBY WMOBIPHICTh NOTPAIUTH 10 BHOIPKH.

2. O0poOka CTATHCTUYHHUX JAHUX Ta cnocodM ix mogaHHsi. PosrisiHeMo
MPUKIIAJIN.

Hpuxaan 1. Y Bimgini )KiHOYOTO B3YTTS IPOTATOM TPHOX JHIB OyII0 TpOBE-
JICHO OOCTE)KCHHS ISl BUBUCHHSI MOTIMTY HA MEBHI PO3MIipH B3yTTs. 3a I JHI 0yiI0
MIPOJIaHo 22 Tapy B3YTTS TaKUX PO3MIpiB:

38; 36; 38; 37; 40; 38; 36; 35; 35;39; 37, 40; 41, 37; 39; 36; 38; 37; 37; 38; 39; 37.

Posramryemo 1i 1aHi B MOPSIKY HE CTIaaHHS PO3MIpiB:

3535, 36:36;36,37:.37.37.37,37,37; 38;38;38;38; 38; 39:39:39; 40;40;41.

OpepKany Tak 3BAaHUN paHdcosanull pso TAHUX CIIOCTEpeKeHHs. BiH mic-

TUTH 7 TPYH PO3MIpIB B3YTTs. 3HAYEHHs KOKHOI rpynu (po3mipy B3yTTsI) Ha3HBa-
I0Th 8Apianmolo, a IHUCIO, SIKe T0Ka3ye, CKUIBKM Pa3iB TPAIUIIEThCS BapiaHTa, —
4acmomoro BiINIOBIIHOT BapiaHTH. Y NMPUKIIAlI MaeMO Taki 7 BapiaHT:
35; 36; 37; 38; 39; 40; 41.
BapianTa 35 mae yactoty 2 (35-if po3mip TparuiseTbes JBidi); BapianTa 38 —
4acToTy 5; BapianTta 41 — gacroty 1.
PesynbraTi criocTepekeHHs 3pyYHO T10/1aBaTh Y BUIJISII TAKOT TaOIHIL:

Posmip (éapianma) | 35 36 37 38 39 40 41
Yacmoma 2 3 6 5 3 2 1

{06 Bi3yanbHO OXOMUTH JaHi CHOCTEPEKEHHsI, MOOYIYEMO Ha KOOPIHHAT-

Hill TUTIOMIMHI TOYKH, a0CIHCH SKHUX TOPIBHIOIOTH PO3MipaM B3yTTS (BapiaHTaM), a

OpJIMHATH — BIAIMOBIHIA YacTOTi Po3Mipy, Ta CIIOJYYHMO CYCIIHI TOUKH BiIpi3-
kamu (puc. 82). OneprkaHy JaMaHy HA3UBAIOTh HOI2OHOM YACHOM.

Yacmoma

6 -

5

4

3

2

14

| 1
0 34 35 36 37 38 39 40 41 42 Posmip

Puc. 82
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24. Cmamucmuuni oani 227

Jlyisi Ha0YHOTO 300paKEHHS JIaHMX CIOCTEPEKEHHS MOXKHA BUKOPHCTATH U
niarpamy (puc. 83).

Yacmoma

Tl e

0l 35 36 37 38 39 40 41 Posmip
Puc. 83

I'padiuni 300paskeHHs TO3BOJISIIOTH Bi3yalbHO OXOIUTH BCIO CYKYITHICTB Jla-
HUX 1 CKJIACTH KapTHHY IOCIiDKeHHA B IitoMy. Tak, 3 pucyHkiB 82 i 83 BumHO, 110
OUIBIIMM HOIMTOM KOPHUCTYETHCS XKiHOUe B3yTTs 37 1 38 po3mipiB.

Hpuxaan 2. PosrasaeMo Tabiumio, B SKiil yka3aHo, 3a SIKOIO LIHOIO Ta CKi-
JIBKH OYJI0 IPOJIAHO KiJIOrpaMiB sIOyK Ha PUHKY 33 OJIMH JICHb.

Lina 3a 1 ke, epH 9-10 10-11 11-12 12-13 13-14
Maca npooanux s01yK, ke 80 100 75 55 30

3 Tabmuii BUIHO, IO SOMYK, LiHA SKUX JISKUTh B iHTEpBami Bix 9 TpH 10
10 rpu, 6ymno nmpogano 80 kr. KaxxyTp, Mo B mepmoMy psAAKy TaOiHI 3aJaHo iH-
mepeanu 1iHK', a B IPYTOMY — yacmomu X {HTepBasTiB (MacH S6TyK, TPOIaHHX
3a IIHOIO BiIOBITHHUX 1HTEPBATIB).

Jlist rpadpiyHOrO 300paskeHHSI JAHUX TaKOTrO CIIOCTEPEKEHHS BUKOPHCTOBY-
I0Tb 2icmoepamy, IKy OyayloTh TaK: Ha 0ci aOCIMC BiAMIYarOTh 3aJaHi iHTepBaIH i
Ha KO)KHOMY 3 HHX, SIK Ha OCHOBI, Oy/IyIOTh NPSIMOKYTHHK, BUCOTA SIKOT'O JIOPIBHIOE
YacTOTIi BIANOBITHOTO iHTEpBay (puc. 84).

' Tnrepsanu mimm moskHa 3amasatm Tak: [9; 10); [10; 11); [11; 12); [12; 13); [13; 14]. 3a Takoro

3a7aHHs 3pO3YMIJIO, KyAU CJiJ BIJTHOCUTH 3HAUYEHHS BEJIMYHMHH, SIKS BIANOBIAa€ OJHOMY 3 KiHIIB
iHTepBay.
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Maca, k2

T} —
804-----

60+

404

204

0 9 10 11 12 13 14 Ifina, 2pn
Puc. 84

Posrsinemo iHImm# rpadiuHuid cnocid 300paskeHHs TaHUX LBOTO CIIOCTepe-
skeHHA. Ha oci abciuc 3HOBY BiIMITHMO 3a1aHi iHTepBayiu. Jlo cepeauH nux iHTe-
pBaJIiB IPOBEAEMO MEPIECHANKYJIISIPH, TOBKHHA KOYKHOTO 3 SIKMX JIOPIBHIOE YaCTOTI
BIIMOBITHOTO iHTEpBaTy. 3’€IHABINM KiHI CYCITHIX MEPHCHANKYIPIB BiApi3Ka-
MU, 0JIep)KUMO Jlamany (puc. 85), Ky Ha3UBaIOTh NOIICOHOM YACMOM 1HTepBallb-
HOTO PO3IOLTY TaHUX.

Maca, k2
100 4
7”7 N

80— L I\

6o L1111 N

a0t D

204 NN
]

0 9,5 10,5 11,5 12,5 13,5  Iina, 2pn

Puc. 85

s rpadignoro 300paskeHHS JaHWUX, KPIM YK€ PO3TISAHYTHX CTOBITYACTUX
Jiarpam, TicTorpam, IOJITOHIB, MOKHa BHUKOPHUCTOBYBATH IHIINI BHJM Jiarpam
(kpyroBi, niHiiivari), rpadiku.

3. Cepenni 3nauenHs. PosrisHemo npuxia.

Ipuxaan 3. [Iporsarom TpaBHsS uYepe3 A€Hb, IPOBOASYH CIOCTEPEIKECHHS 3a
TEMIIEPaTypOIO MOBITPsI OIIBHOYI, OJIep KaJIn TaKi JaHi:

3°C; 4°C; 4°C; 3°C; 3°C; 5°C; 8°C; 8°C; 6°C; 8°C; 10°C; 11 °C;
12 °C; 11 °C; 12 °C; 12 °C.
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3HaleMo cepeiHe 3HaUeHHS Temmnepatypu. st rporo cymy 16 3HaueHsb Te-
MITEpaTypH MOALIMO Ha 16:
_3+4+4+3+3+5+8+8+6+8+10+11+12+11+12+12 _ 120

tc 16 —Y=7,5(C)

OTXe, MOXKHA CKa3aTH, IO CepeiHs TeMIlepaTypa MOBITPS OMIBHOYI Y TpaBHI
nopisaroBana 7,5 °C.

Cepeonim 3nauennam n JaHUX Xy, Xy, ..., X, BUOIpKHU (200 cepennim apud-
MeTHYHHMM JaHUX BHOipKM) HA3UBAIOTh YUCJIO0
X X, +..+ X,

p .

f:

[MogaMo pe3yabTaTH CIIOCTEPESIKSHHS TEMIIEPATypH MOBITPSl y BUIIISL Ta0-
JINAL:

t,°C 3 4 5 6 8 10 11 12
Yacmoma 3 2 1 1 3 1 2 3

VYpaxoByroun, mo 3HaueHHs 3 °C Mae 9acToTy 3 (TIOBTOPIOETHCS TPHUUi), 3HA-

yeHHs 4 °C — gactoty 2 i T. JI., CepeTHIO TeMIlepaTypy MOKHa OyJI0 3HalTH # Tak:

= 3-3+4~2+5~1+6~1+186-3+10-1+11-2+12-3 =%=7,5(°C).

Sxmo y BuOipmi 3 7 00’€KTiB BapiaHTa X| TPAIUIAEThCA 7 Pa3iB, BapiaHTa
X, — ny pasis, ..., BapiaHTa x; — 71, pa3iB, TO CepPeIHE 3HAYCHHS BUOIPKU 3HAXO-
IITH 32 (hOPMYIIOT0
X0+ X0, +. X0,

X = ,
n

ae n+n,+..+n =n.

1016. Y Tabmuui moaHo pe3yabTaTH ONUTYBaHHSA 258 ciMel 010 po3Mipy Mics-
YHOT'O MaTepiajbHOTO JOXOAY Ha OJHY 0CO0Y:

MpaBo Ans 6e3onnaTHOrO Po3MilLleHHs NiApyYHUKa B Mepexi IHTepHeT mae
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230 § 4. Ocnosu kombinamopuku

Micsaunuit 0oxio cim’i

Kinvkicmo cimeti Biocomox cimer
Ha 0OHY 0c00Y, 2pH

Jo 1000 34 13,2
1000 — 2000 52 20,2
2000 — 3000 72 27,9
3000 — 4000 70 27,1
4000 i 6inbIme 30 11,6
Pazom 258 100

a) Ckinbku ciMelt maroTh goxig 1000 — 2000 rpuBeHs?
0) Cxinmpku BigcoTkiB cimeit MaroTh goxia 2000 — 3000 rpuBens?
B) SIkuit MoXi1 MaroTh HaOLIbIIE CiMel?
1017. Ha miarpami (puc. 86) mokazaHa BpOKaiHICTh SYMEHIO Ha JOCIHIIHIA CTaHIII{
npoTsirom octanHiX 10 pokiB. Ha sikumit pik mpunamae HalOiIbIIa BpoKaii-

HICTh; HaliMeHIa?

Ypoorcaii- §
nicmo, 441 40
y/2a 34 36
301 Rl
23 2 9 2
201 18 16
101
0 >
1 2 3 4 5 6 7 8 9 10 Poxu
Puc. 86
i I
iB H'b—5|°«

1018. Y marasuHi 3a THKISHb OYyJIH MPOJaHi KOCTIOMH TaKuX po3MipiB: 48, 46, 52,
44, 48, 50, 54, 46, 44, 48, 50, 52, 52, 50, 48, 50, 48, 46, 48, 54, 50, 48, 54,
50, 48, 46, 48, 52. 3anumniTe paHXKOBAaHUH PsI AaHUX Po3MipiB. CKITBKH
YTBOpWIIOCS BapiaHT? 3HaNAITh 4acTOTy KOXHOI BapianTH. CKIIa/iiTh TaOIu-
110 BapiaHT i yactot. [loOyayiiTe moiron 4acror.
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1019. Y 20 depmepchKrx rocnoaapcTBax paioHy BpoxalHICTh MmieHui (y 11 3 Ta)
Oyna Takoro: 35, 28, 30, 41, 30, 34, 36, 30, 38, 36, 28, 29, 32, 30, 38, 36, 41,
42, 38, 30. 3anumiTe paHxoBaHUW psi AaHUX. CKUIBKH YTBOPHIIOCS Bapi-
aHT? 3HANIITh 9acTOTy KOXKHOI BapiaHTH. CKIaaiTh TAONMIIO BapiaHT i yac-
tot. [ToOyayiiTe mosiroxn 4acror.

1020. /Ins po3B’s3aHHA 3agadi 6 y4HIB BUTpATHiIN dacy: 12 xB; 7 xB; 9 xB; 8 XB;
10 xB; 11 xB. CKiNbKM Yacy B cepeJHbOMY BHTpadaB OJMH Y4YEHb JUIS PO3-
B’s13aHHA 3ama49i?

1021. Ti cami geTani BUTOTOBIISIIOTH HA JIBOX CTAHKAX, MPOAYKTUBHICTH SKHUX OJ-
HakoBa. KijbkocTi OpakoBaHUX JieTajieill, BUTOTOBJICHUX HAa KOKHOMY CTaH-
Ky 3a JHI poO0Y0ro THKHSI, I0aHO B TaOIHII.

Lmi muoichs In. Br. Cp. Yr. IIT.
1-11 cmanok 5 8 7 4 8
2-1l cmanox 6 6 5 7 9

Ckinbku OpakOBaHUX JETAJICH 3a JICHb Y CEPEAHbOMY BHTOTOBIISUIA HA KOX-
HOMY CcTaHKY? SIKWif CTaHOK IIpamioe sSKicHime?

1022. 1106 3HalTH CepeTHIO MaCy TOJOBKH KaIlyCTH, HaBMaHHS B3sUTH 2() TOJIOBOK,
MAacH SIKUX BUSBUIIACS:
2,8 xr; 2,8 xr; 2,9 x5 3,1 15 3,2 %15 3,1 %15 3,3 %1} 3,2 T} 3,2 XT; 2,8 KT}
3,5 kr; 3,4 kr; 3,4 xr; 3,2 kr; 2,8 kr; 3,3 kr; 3,6 xr; 3,7 kr; 3,1 KT; 3,6 KT.
3HAUIIT CEPEAHIO MACy TOJIOBKHU KaITyCTH.

1023. s 8 ryceii Oynu 3adikcoBaHi Taki mpupocTd Macu 3a ciMm mHiB: 410 T
370 T; 420 T; 400 T; 380 15 370 5 390 1; 400 T. 3HAlAITE CepeAHil MpUpiCT
MacH OJHI€T ITHIII 3a IIi AHi.

AN

BEH

1024. BubipkoBa mnepeBipka MajiuxX MiANPHEMCTB MiCTa MO0 MPUOYTKIB 3a pik
Jaja TaKi pe3yJbTaTH:

Piunuii npubymox, muc. epH 90 | 100 | 110 | 120 | 130 | 140 | 150
Kinvkicmo nionpuemema 3 6 2 5 6 2 1

[ToOymyiiTe MOJITOH YacTOT OACPKAHUX MaHWX. 3HAWMITH CepeqHii pidHui
IPUOYTOK OJTHOTO ITiIPHEMCTBA.
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1025. Yyurens Qikcye KiIbKICTh MOMHJIOK, JIOMYIIEHUX YYHSMH Ha KOHTPOJIBHIH
pobori. Bynm oneprkani Taki pe3yibTaTH:
Kinvkicms nomunox 0 1 2 3 4 5
Kinoxicmo yunis 3 11 6 5 3 2
[ToOynyiiTe MONIroH 4acToT ojepKaHuX aaHuX. CKUIbKH MOMUIIOK Y cepeji-
HBOMY TIPHIIAIA€ HA OTHOTO Y4Hs?
1026. [IpogaBens Ha PUHKY, 3aKYIHBIIK ONTOM JIMMOHH, TPOJA€E iX MOIITYYHO 3a
TaKOIO I[IHOIO:
50r—60r—3rpH S0 K.;
60r—70r—4 rpH;
70r—-80r—4rpu 50 k.;
80r—90 r— 5 rpH;
901r—-100r— 5 1pH 50 K.}
100 r— 120 r — 6 rpH.
CkJ1az1iTh TaOIMIIIO JAHUX Ta TIOOYyHTe HOJIITOH YacToT.
1027. Posmonin kopiB ogHOTO (hepMEepChKOTO TOCMOIApCTBA 3a PIYHUM HATOEM
MOJIOKa 3a/J]aH0 TaOJHUIel0:
Piynuil naoitl, moun 1-2 2-3 34 4-5
Kinvkicmo xopie 20 8 8 4
[ToOymyiiTe ricTorpamy Ta MOJITOH YacTOT JAHOTO PO3IIOILTY.
1028. BikoBwuii CKJ1a 1 IpaliBHUKIB MiIPHEMCTBA 33]JaHO TaOJIUIIEIO:
Bix npayisnuka, poxie 18-28 28-38 38-48 48-58
Kinvxicmo npayienuxie 12 20 10 8

1029.

1030.

Mpaeo ans 6e30
MinicTepcTtBO OC

[ToOymyiiTe MONIrOH YaCTOT TAHOTO PO3MOILITY.

3a pesysipTaTaMM KOHTPOJBHOT pOOOTH y4HI KJIacy OTPHUMAJIM TakKi OIIHKH:
2 6anu — 1 yuensn; 3 6anmu — 1 y4ensb; 4 6anu — 2 yuHi; 5 0aniB — 3 y4Hi;
6 GamiB — 2 yuHi; 7 6aniB — 4 yuHi; 8 6amiB — 5 yuHiB; 9 6amiB — 2 y4Hi;
10 GaniB — 5 yuHiB; 11 6aniB — 2 yuni; 12 6aniB — 1 y4eHb. 3HalaiTh ce-
PEIIHIO OILIIHKY 38 KOHTPOJIbHY POOOTY.

Crniopremen 3po6uB 40 moctpiniB nmo mimeni 1 Bu6u 10 ouok 18 pasis,
9 ouok — 10 paziB, 8 040k — 6 pa3iB i 7 040Kk — 6 pa3ziB. CKiNBKH 090K Y
CepeIHbOMY BUOMBAB CIIOPTCMEH 3a OJIUH MOCTPi?

NnaTHOro PO3MilLEHHA NiAPYYHUKa B Mepexi IHTepHeT mae
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1031. 3HaiifiTh cepeaHiil 3picT YUHIB BAlIOTO KJacy, a TAaKOX CEpeHii 3picT yu-
HiB, SIKi y CIIACKY KJIACHOTO KypHAly MaioTh Homepu 1, 5, 9, ... (koxHHI
HacTyIHHUH Ha 4 OUTbIIMit Bl monepenHboro). IlopiBHsiiTe 3HalaeHi cepen-
Hi 3Ha4YEHHSL.

1032. 3a ciueHb, JOTHI 1 Oepe3eHp IMiIPHEMCTBO BUTOTOBWIIO BiarnosigHo 750,
810 1 891 omuaMIe nponyKii. 3HAWIITE CepeaHIH MICTYHUNA TMPUPICT BUTO-
TOBJICHHSI ITPOJYKIIii Y BiICOTKAX.

]
ApaBu-AAAH0BTOPEeHH
|
1033. CrpocriTs Bupas:
2) a’b” _9a’lc. 6) 2++2a
3¢? b7 a+-2a
1034. Po3B’s1KITh CHCTEMY PiBHSHB!
y=2x; 3xy+2y=-4;
gy, 0
X +y =20; —xy+3y=16.

1035, J{ist SKUX 3HAYEHb @ ymcia a°, 2a— 1 i 1 € TphoMa MOCITiIOBHAME YIeHAMH
TeoMEeTPUYHOI Iporpecii?

1036*. Eckanatop MeTpo miiHiMae rmacaxupa, sIkiii HepyXxoMo CTOiTh Ha HbOMY, 32
1 xB. Imy4un HEpyXOMHM ecKaJaTopoM, MacakKup MigHIMaeThcs 3a 3 XB. 3a
SIKMH Yac Macakxup MiTHIMEThCS, 1{y4H BrOpY PyXOMHUM ecKajgatopom?

=1
S

9
1 TAY ) ‘l"'

43/

1037. YV GararoundpoBoMy 4HCIi MepecTaBHiIM Aeski udpu i oxepKainu 4ucio,
sIKe y 3 pa3u MEHIIE BiJ MOYaTKOBOro. JloBemiTh, 110 MOYaTKOBE YUCIIO [i-
JIuThes Ha 27.

lixaro-—2M13aTu
Hll\ D SHicaA 1 vi

I |

Teopis timosiprocmeti. BUnankoBuil XapakTep sIBHII, TPOIECIB BiJI3HAYAIN

me B AaBHi yacu. JlaBHporpenskuii dinocod Emikyp (341 — 270 pp. mo H. e.) BBa-
JKaB, IO BWIAIOK IPUTAMAHHHWIA CaMiil TPUPOJI SBUIL, i, OTKE, BHIAIKOBICTh
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00’ekTHBHA. Byau cripobu BUpOOWTH MaTeMaTHYHHNA MMiAXIA 10 BUBYCHHS BUIAJ-
KOBHUX SIBHIII, TIPOTE TMEPIIi MaTeMaTH4YHI pO3paxyHKH HMOBIPHOCTEH 3’ SIBIIIUCS B
MICBMOBUX JIOKyMeHTax Jimmie y cepenuni X VII cT.

Y 1654 pomi Bcs HaykoBa (i HE TUTBKH) TPOMAaACHKICTh Ilapika rosopuia
PO BUHHMKHEHHS! HOBOT HayKu — Teopii WMoBipHOCTel. OcHOBH i€l Teopii Oymnu
3aKJIaZieHI He B HAYKOBii po0OOTi, a B IMCTYyBaHHI MK TBOMAa BiIOMUMH (PaHITy3b-
kuMu Matematukamu b. [Tackanem (1623 —1662) 1 I1. ®depma (1601 — 1665) 3
MIPUBOAY 3a/adi, SIKa CTOCyBajiacs TPH B KOCTi. Y3arami, T0 MepIInX 3aaad Teopii
HMOBIpHOCTEW Haje)aTh 3ajadi, OB s3aHi 3 a3apTHUMH irpamMu, TyXKe HOMyJIsp-
HUMH B CepenHbOBiuHi €Bpori. 3 pesynbpratamu [lackans i @epma o3HaiOMUBCS
Higepmanacekuit disuk i matemaruk X. Iiofirenc (1629 —1695). Horo po6oty
«IIpo po3paxyHKH B a3apTHil Ipi» BBAXKAIOTH MEPIIO0 HAYKOBOIO TpaIeio 3 Teopil
HMOBIpHOCTEH.

Po3B’s3aHHs 3a/1a4, OB S3aHMX 3 TOMYJSIPHUMHU a3apTHUMH IrpaMH, JIHIIE
CTIIOHYKaJI0O BUHUKHEHHIO Teopil IMOBIPHOCTEH, SIK Y CBiil 4ac BUMipIOBaHHSI I1JIOII
3eMEJIbHHX JUITHOK CIIOHYKAJIO JI0 BUHUKHEHHS TeOMETDii.

CphorojiHi Teopist HMOBIPHOCTEH 3HAXOAUTh 3aCTOCYBAHHS B 0arathox cdepax
JTIOZICHKOT AisTbHOCTI. I MIMPOKO BUKOPHMCTOBYIOTH B €KOHOMIlli, TPAHCIIOPTi, BU-
pOOHUITBI, CTaTHUCTHUIN, BIHCHKOBIiH cmpaBi. CydacHe MPHPOTO3HABCTBO LIHMPOKO
BUKOPHCTOBYE TEOPit0 MMOBIpHOCTEH SK IHCTPYMEHT Ui OOpOOKH pe3yibTaTiB
CIIOCTEPE)KEHb.

Mamemamuuna cmamucmuxa. «CTaTUCTHKA 3HA€ BCE» — TAKUMH CIIOBAMH
MTOYMHAETHCS pyra yacTuHa pomany l. Inmeda i €. [letpoBa «/IBaHAAIATE CTiIb-
uiB». 111006 migKpecInTH 3HAYEHHS CTATUCTUKH B MOBCSKACHHOMY JKUTTI, HABOSTH
MIPUKJIIA]] IPOTHO3YBAHHS Pe3yJbTaTiB NMpe3ueHTchbkrux BrOopiB y CIIA 1936 po-
Ky. Toni kanauaaramu Ha Buoopax Oynu @. Pyssenst i A. Jlannon. Penakuis on-
HOTO BEJIbMH MOBYKHOTO JKypHAIy BHpILIMJIA POBECTH ONMTYBaHHs BHOOPIIB 3a
TeneoHHUME JoBinHMKaMu. [1o Beiil kpaini Oynu posicnani nonan 10 MinblHoHIB
JMCTIBOK 13 TPOXaHHSIM Ha3BaTH IMpIi3BHIIE MalOyTHBOrO MPE3HJCHTA. 3r0I0M
KypHau noiHdopMmyBaB, 1m0 Ha MaiOyTHIX BuOopax npesunenrom CIIA 3 Benu-
KOIO TIepeBaroro 0yae oopano A. JlanmoHa.

[MapanensHe omutyBaHHA 37iicHmm comionoru [x. I'emmam ta E. Poymep,
OTMPAIOYNCh Ha BHOIPKY, sKa HapaxoByBaja JuIIe 4 THUCSAYi pecrnoHAeHTIB. He-
3BaXKAIOUM Ha Te, 110 pelakiist )KypHaiy omnutana 10 MinbiioHiB BUOOpPLIB, BUTpa-
THJIa BEJIMYE3H] KOIITH Ha PO3IOBCIO/PKEHHS JIMCTIBOK, 30MpaHHs Ta 00pOOKYy Ja-
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HUX, IXHIH MPOrHO3 BUSBUBCS XHOHUM, OO OMHPABCS HA JYMKY JIMIIEC THX BHOOP-
1iB, siki Maiu tenedoHu. [IporHo3 e coiiosioriB Maike MOBHICTIO 30ircst 3 pe-
3yJbTaramu BUOOPIB.

[epmri craTrcTyHi goCHipKeHHS Oy poBeaeHi B AHrii Ta Himeuanni. Y
cepequai X VII cT. B AHIITI BUHUK HAYKOBUH HANPSAM, SIKHI OTPUMAaB Ha3BY «IIOJTi-
THuHA apudMeTHKay. Moro 3anouarkysamu Y. ITerti (1623 — 1687) ta Jixk. [payHT
(1620 — 1674), sixi Ha ocHOBI BUBUCHHS iH(OpMALIl TPO MACOBI CyCITUIBHI SBUILA
HaMarajucsl BiJKPUTH 3aKOHOMIPHOCTI CyCHiJIbHOrO >KUTTS. Ilopsia 31 mkosoro
«moyiTnyHoi apudmMeTHkn» B AHIIIIT, PO3BMBAJIACH LIKOJIA OIMHMCOBOI CTATHCTHKU
abo «uepkaBo3HaBCTBa» B HimeuunHi. PO3BHTOK «IMONITHYHOI apupMETHKH» 1
«JIep>KaBO3HABCTBA» CHPUSB IMOSIBI HAYKU CTATHCTHKH. TEpPMIH «CTaTHCTHKa» I10-
XOAUTh BiJI JATUHCHKOTO CJIOBA Sfafus, sKe B MEpeKiaJi 03Hadae «cTaH» (pedew,
SIBUIII).

Cy4acHy MaTeMaTHYHy CTAQTUCTHUKY XapaKTepPU3YIOThb SIK HAVKY NPO NpUliH-
amms piwieHb 8 ymogax HesusHawenocmi. OXHAM 3 11 3aBIaHb € CTBOPSHHS METO-
IiB 300py ¥ 0OpOOKH CTATUCTHYHHX NAHUX JJIsl OTPUMAHHS HAYKOBHX 1 MPaKTHY-
HUX BHCHOBKIB.

3anuTaHH4 | BIpaBu 1 NOBTOpPeHHs § 4

CdopmymroiiTe KOMOIHATOPHE MIPABUIO CYMH.

CdopmyittoiiTe KOMOIHATOPHE MPABUIIO JO0YTKY.

HageniTh mpuKiIa i BUMAAKOBUX MTOIIH.

SIKy TO/1i10 Ha3MBAIOTh BipPOTiAHOIO? HEMOXKITBOIO?

110 Ha3UBaOTh YACTOTOIO BUIIAAKOBOI IOMII?

[ITo HA3WBaIOTH IMOBIPHICTIO BUITAIKOBOI TIOIi1?

HageniTe mpukIanm CTAaTUCTUIHNAX CITOCTEPEKEHb.

SIki € criocoOu MoJaHHs CTATUCTUYHUX JaHUX?

R B Y

Sk OyayroThb nostiron yactotr? HaBeniTe npukia.

10. Sk 3HaliTH cepelHE 3HAUCHHS BUOIPKN?

1038. V nepuuiii kopoOui sexats 20 neraneii, a B apyriii — 15 neraneit. Ckijgbko-
Ma crioco0amu 3 X KOpoOok MoxHa B3sTH | gerans? Ckinbkoma crocoba-
MU MOYKHA B35TH 2 JIETaJIl, Kl JISKATh Y PI3HUX KOPOOKax?
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1039. V xade nporonyoTs 4 mnepiii cTpaBu, 8 APYrux cTpaB i 5 TpeTix cTpas.
Ckinpkoma criocobamMu MOKHA BHOPATH:
a) 3 cTpaBH Pi3HOTO BULY; 0) 2 cTpaBu pi3HOTO BHITY?

1040. Cxinpku € 9OTHPHIU(POBUX YHCEN, Y 3aMUCY SKUX HeMae udpu 5?

1041. Ckinbku pi3HUX TpUIM(POBUX HEMApHUX YUCES MOKHA 3aIllMcaTH 3a JIo-
nomoroto 1udp 0, 1, 2, 8, 9?

1042. IT’sTh MacaxupiB 3aX0/Th B aBTOOycC, y sikomy € 10 BinbHUX Micub. CKiib-
KOoMa CItoco0amMu Imacakupu MOXKYTh PO3MICTUTHUCS Ha IUX MiCIAX?

1043. € 7 nperenyenTiB Ha 2 pi3Hi BakaHTHI Micis. CKilbKkoMa criocobaMu MOKHA
3aIIOBHUTH Il MicIs1?

1044. Cxinbku pi3HEX OYKBOCIOJIYYEeHb MOXKHA OJICP)KATH, IEPECTABIISIIOUN OyKBH
y cnoBi 30wum?

1045. Cepen nepeBipennx 100 enexTporpuiaaiB BUSIBWIOCH 3 OpakOoBaHHUX. 3HaH-
JITh 4aCTOTY TOI{ «IepeBipEeHUH eNeKTPOIIpHUiIaL He € OPaKOBaHIM.

1046. 13 10000 6ineriB notepei 1250 GineriB € BurpamrHuMu. SIka HMOBIpHICTB TO-
TO, IO TIePIINA TPUAOAHUHA O1TeT BUABUTHCS BUTPALTHAM?

1047. € 10 xapTok, mpoHymMepoBaHux unciamu Big 1 n1o 10. HaBmanus 6epyTh oa-
Hy KapTKy. SIka HMOBIpHICTB TOT0, 110 HOMEP KapTKN BUSBUTHCS:

a) OLTBIIUM Bif 5; 0) MeHIIMM Bijg 15;
B) KpaTHUM 3; r) kpatHuM 2 1 3?
1048. Y smuky nexaTh JAMIIOUKH, 3 HIX % MAaIlOTh TOTYXHICTh 6 BT, g — TI0-

TyxkHicts 10 BT, pemry — nortyxuicts 15 BT. SIka HMOBIpHICTB TOTO, 110
HaBMaHHA B3sTa JIAMIIOYKA MaTUME MOTYKHICTH 15 BT?

1049. Ha nonmi sie)xaTh 30MIMTH y KIITHHKY 1 B JIIHIMKY, IO TOTO K 30IIUTIB y
KITHHKY B 1,2 pa3y OinbIie, HiXK 30IIUTIB Y JTiHIAKY. 3HAWIITH iIMOBIPHICT
TOTO, III0 HABMAHHS B3SITUH 30IIUT BUSBUTHCS 30IIUTOM Y JIHIHKY.

1050. Tect mictuts 10 3aBmanp. J[o KO)KHOTO 3aBIaHHS MOAAHO YOTHUPH BapiaHTH
BiJINIOBI[Ii, OJTH 3 SIKUX € NMPABWJIBHUM. YUCHb 3HA€E MPABUIBHI BiIOBIMI 10
9 3aBaHb 1 HE 3HA€ — JI0 OJHOTO 3aBJAHHI, TOMY HaBMaHHS BUOWpae s
HBOTO BapiaHT BiAMOBiMi. 3HAWMITH iIMOBIPHICTH TOTO, IO YY€Hb MAcTh TIpa-
BUJIBbHI BIZITIOBIZII HA BCi 3aBIaHHI TECTY.

1051. ¥V nepmriit ypHi € 4 Ky 3 Homepamu 1, 2, 3, 4, a B 1pyTiit — 4 KyJi 3 HOMe-
pamu 5, 6, 7, 8. 3 KOXKHOI ypHH HaBMaHHsI BUHMalOTh 1O OJHIN Kyii. Slka
HMOBIPHICTB TOTO, III0 CyMa HOMEPIB BUHHATHX KYJIb JTOpiBHIOBaTUME 97
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1052. OJser HamucaB Ha apKyllli Manepy AesKe TPUIM(POBE YUCIIO 1 MOBIIOMHUB,
o cyma mudp 4ucia IOpiBHIOE 9, mudpu € HeMapHUMH 1 MOXYTh TIOBTO-
proBarucs. Slka IMOBIpHICTH TOTO, 110 HAaBMAHHs Ha3BaHE YHCIIO 3 TAaKUMH
BJIACTUBOCTSIMHM 30IraTUMETHCS 3 YUCIIOM, 3arcanuM Oserom?

1053. OgHOYACHO MiNKHIAIOTh TPU MOHETH. SIka WMOBIPHICTH TOTO, IO BHIIAJC:
a) Tpu «repony; 0) mBa «repOm» Ta «IUCION?

1054. Ha onimMmiazi 3 MaTEeMaTUKHU TIPAaBUIBHE PO3B’sSI3aHHS KOXKHOI 3a1aui OI[iHIO-
10Th 7 Oamamu. KimpkocTi 6amiB, oepKaHUX YUHSIMH 3a PO3B’SI3aHHS IIEp-
101 3aJ1a4i, TaKi:
3,0,7,2,1,0,3,7,7,5,7,2,3,4,1,2,6,7,7,0,4,5,7,7,4,2,0,0, 1, 3.

a) 3anuuiTh paH)KoBaHUH psix naHuX. CKUNBKK yTBOpMIIocs BapianT? 3Haii-
IIITh 9aCTOTY KOXKHOI BapiaHTH.

6) CxuaziTe TaOJIMIIO BapiaHT 1 9acToT.

B) [ToOymyiiTe MOMroH 9acToT.

) 3HalAITh CepeIHIO KUTBKICT OalliB, KA MPHUIAAa€e HA OJHOTO YUHSI.

1055. [ani gocmimKkeHHS TPHBAJIOCTI poOOTH €NEKTPUYHMAX JIAMITIOUYOK HaBEICHI B
TabIMLi:

Tpusanicm pobomu, | » 51 | 5122 | 2223 | 2324 | 2425
muc. 200

Kinoxicms 1amnouok 2 8 8 5 2

[ToOymyiiTe MOJIroH YacToT JAaHOTO PO3MOMALTY.

1056. IIpotsrom cemu nHIB Oepe3Hs MPOBOAWIHA CHOCTEPEKEHHS 3a TeMIIepaTy-
poto noBiTpst omiBaHi. bynu onepikani taki nani: —4 °C; —4 °C; -2 °C; 0 °C;
0 °C; 1 °C; 2 °C. 3naiiniTe cepenHe 3HaYCHHS TEMIIEPATypH TOBITPSI OMIBIHI
3a 11 JIHi.

1057. Ha ypoui ¢i3KyiapTypH BUMTENb (iKCYBaB KUIBKICTh MIATSATYBaHb Y4HIB Ha
nepeknanuHi. bynn onepxani Taki pe3ynpTaTu:

Kinvkicmo niomszysans 4 6 7 8 9 12 14

Kinvkicmo yunis 1 2 4 4 2 1 1

CKUIbKH HIATSATYBaHb y CEPEJHbOMY TPHIAIAE HA OJHOTO YUHS?
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3aBaaHHa Ui camonepeBipku Ne 5
ITouaTkoBHii piBeHb

1. VY Bazi ctosate 7 yepBoHUX TpostHA 1 4 Oimi. CkimpKkoMa crocobaMu 3 Basd
MOKHA B3SITH OJIHY TPOSHIY?
a) 28 cocobamm; 0) 11 crmocobamu; B) 7 ciocodamu; 1) 4 CriocoOaMH.

2. YV amuky € 20 s0myk i 5 rpym. CKiabKOMa CIIoco0aMH 3 AIIIKa MOYKHA B3ATH
1 s6myxo Ta 1 rpymry?
a) 20 cnocobamm; 0) 5 cmocodamu; B) 100 criocobamm; T) 25 crmocobamu.

3.  CkinbKy pi3HUX TPUIHM(POBUX YKCENT MOKHA 3aMUCATH 3a JOMOMOTOI UMD
1, 3, 6, 9, BUKOPHCTOBYIOUH B 3aITUCY YKCIIa KOXKHY NPy HE OUTBIIE OITHO-
ro pasy?
a) 64 yncna; 0) 48 gucer; B) 24 4uncna, r) 6 9ucel.

4.  Cepen 53 neraneii € 3 OpakoBaHi. Slka IMOBIPHICT TOTO, III0 HABMAHHS B3sI-
Ta JIeTallb BUSBUTHCS OPaKOBaHOIO?
a) i; 0) i; B) ﬂ; r) >

53 56 53 56

5. 3 kopoOkw, y sKiif € 15 magok garo mepmioro raTyHky i 19 madok garo apyro-
ro TaTyHKY, HAaBMaHHS BHIMAIOTh OJIHY THaukKy. Slka WMOBIPHICTh TOTO, IO
HEIO BUSBUTHCS MAYKa Yak0 MEepIIoTO TaTyHKY?

15 15 19 34
a) —; 0) —; B) — r) —.
) 19 ) 34 ) 34 ) 15
6. Cnooptcmen mpobir mopikkoro cramioHy 4 koma mo 400 m. Ha koxkHe KOO
BiH BUTPATHUB BiINOBIIHO 62 ¢, 64 ¢, 64 ¢, 58 c. CKiIbKH Yacy B CEPEAHBOMY

BUTpayaB CIIOPTCMEH Ha IOIOJIAHHSI OJIHOTO KoJia?
a) 64 c; 0) 63 c; B) 62 c; r) 58 cC.

Cepenniii piBeHb

7.  Ha croni nexats 20 kapTok, mpoHyMepoBaHux unciamu Big 1 no 20. 3i cro-
JIy HaBMaHHA OepyTh OJHY KapTKy. Y CTaHOBITh BiIMOBITHICTh MK MOIISIMH
(1-4) ra ix imoBipHOCTSAMU (A—/]).

1) HOMep y34TO1 KapTKH TOPIBHIOE 4; A) 0;

2) HOMeD y35TOI KapTKU € MapHUM YUCIIOM; B) 0,05;

3) HOMep y35ATOi KapTKU KpaTHUii 3; B) 0.3;

4) HOMED y3STOI KapTKHU JIOPiBHIOE 25. I 0,5;
) 1.
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8. I3 20 ¢yrb6omictiB OTpiOHO BHOpATH KariTaHa KOMaHIW Ta HOro 3acTyIHHU-
ka. CkipKOMa crioco0aMu 1ie MokKHa 3po0uTH?

9.  CKinpKH pi3HUX MApHUX YOTHPHUIHU(POBUX YHCENl MOXKHA 3alMCaTH, BUKOPH-
cToBytoun mudpu 1, 2, 3, 5, SKII0 B 3anucy yncia Iudpru MOXKYTh ITOBTOPIO-
BaTHCh?

10. VY xonteliHepi JeKaTh KaBOBAPKH, 3 AKUX 30 MaroTh Oinmit komip, 10 — Oma-
kuTHAH 1 10 — 4epBoHMi. SIka IMOBIpHICTH TOTO, 10 HAaBMaHHs BUHHSATA 3
KOHTEWHepa KaBoBapKka Oy/ie 4epBOHOTO KOIBOPY?

11. Tlicnsa 3BaxxyBanHA Macu 10 oBeus BusBWIHCA TakuMmu: 35 kr, 37 kr, 34 kT,
35 kr, 40 kr, 38 xr, 37 kr, 35 kr, 36 kr, 36 Kr. 3anuIIiTh PAHKOBAHUHA PSIIT
nmaanx. CKIIamiTh TaOMHITIO BapiaHT 1 9acToT.

JocraTHiii piBeHb

12. CkinpkoMa croco0aMy MOKHA PO3MOAIIMTH 5 PI3HUX KHIKOK MK 5 y4HA-

MHU, JABIIN TI0 OJHIH KHUXKII KOXKHOMY?

13. CkinbKH € YOTHPULU(POBUX YHCEI, y 3aMUCy SKUX MEpIIi IBi MU(PH € map-

HUMH, a 1Bl OCTAaHHI — HEMapHUMU?

14. 'V wiaci HaB4aeThes 16 ximomiB. IMOBiIpHICTE TOTO, 110 HABMAHHS BHOpaHUIA

. . 3 . .

YUYCHb BHSBHUTBCS AIBYMHOIO, JOPIBHIOE 7 CKIiJIbKM JiBUAT HaBYAETHCS B
LOMY KJIaci?

15. TIlapriro meTaneil BUTOTOBWIM TPH POOITHUKH, IO TOTO K TEPIIUI pOOITHHK

2 . . 3 . .

BUTOTOBUB 3 yCixX JeTanei, qpyrui — 0 TpeTiit — perury. SIka WMOBIp-
HICTB TOTO, 0 HABMAHHSI B3ATY [I€Tajlb BUTOTOBHUB TPETill pOOITHHUK?

16. YpokalHICTP MIICHUII y TOCMIOAPCTBAX palioHy Oyjia TaKOr:

Vpoacatiicme, | 55 3 30-35 35-40 40-45
y/ea
Kinvxicmo 5 8 7 4
20Ccn00apcma

[ToOyayi#iTe MOJIroH YacToOT IAHOTO PO3MOALTY.
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Bucoxkuii piBeHb

17. Xynoxuuk cepen 10 xkapTuH Mae BUOpaTH 2 KapTHHU A1 BUCTABKU. CKilb-
KoMa criocobamu BiH MOXe 1ie 3po0uTu?

18. Ckinbkyu pi3HUX II’SITUIH(POBUX YMCET MOXKHA 3alMCaTH, BUKOPHCTOBYIOUYH
B 3aITUCY YHCIIa Xo4a 6 oxHy udpy 07

19. II’ste dyrOomicTiB 3 HOMepamu Bif | 10 5 HaBMaHHS MHUKYIOTH B OJHY IIIe-
peHry. 3HalaiTh IMOBIpHICTB TOTO, IO GyTOOJIICTH 3 HOMEpamu 1, 2, 3 cTos-
TUMYTb TIOPYY Y TOPSIKY 3pOCTaHHS HOMEPIB.

20. OpHOYACHO MINKUIAIOTH NIBA TpaibHI KyOwmku. Slka WMOBIpHICTH TOTO, IO
BUIIAyTh YHCIIA, JOOYTOK SIKMX MEHIIHN Bijx 157

21. Ha 3maranni OoraTupiB (iKCyBajlM KUIBKICTb MiJHIMaHb IITAHTH MAacoOl0
150 xr. Bynm oneprkaHi Taki pe3yIbTaTH:

Kinvkicmo nionimans 4 5 6 7 8

Kinvxicmo 6oeamupie 3 2 4 4 2

[ToOymy#iTe MOMIroH 9acToT JaHOTO po3noAury. CKUIBKY MiAHIMAHb y cepe-
HBOMY TIPHIIAJIa€ HA OJTHOTO OoraThpsi?
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3AJJAUI MIJIBULLEHOI CKJIAJJHOCTI

Ilam smavime: xoueme Haguumucs nia-
samu, — cminusiuie 6xoobme y 800y. Xo-
yeme Hasyumucs mamemamuxu, — Oe-
pimbca 3a 3a0aui. Koowcen pose’sazox €
CBOEPIOHUM MUCTNEYMEOM NOULYKY.

M. Kpaguyx

o § 1. HepiBHocrTi
1058. JloBeniTh HEPIBHICTE:
2 2
a) (a+ b)* < 8(a* + b*); ) a+b£%+%, nea>0,b>0;

B) (&> -b)a' b < (@ -b); 1) (@ +b)at +bY)=(a’ +b°).

1059. Jlosenits: sxmo a + b =1, 10 a* +b* > %

1060. /loBemiTh HEPIBHICTH I;L2+% > l-i—%, nea>0,b>0,a#b.
a”  a

1061. JoBemniTh, mio At OyAb-IKAX TOJATHUX YUCeT d, b i ¢, MOOYTOK SIKUX JOPIB-
HIOE |, BUKOHY€TBCS HEpiBHICTh ab + bc+ca+a+b+c > 6.
1062. Josenits, mo (1 +a))(1 +a) ... (1 +a,)>2", ne a,, a, ..., a, — nOIaTHI
uuciaa v aia; ... a, = 1.
1000 1001
10]00] +1 w 101002 +1 9
107 +1 107 +1

1064. JloBeniTh, 110 Aj1s1 OyIb-SKOT0 HATYPaJIbHOTO 3HAUCHHSI 71 BUKOHYEThCSI HEPiB-

1063. Slxe i3 1BOX uKcen OIbIIE:

HICTB:

a)%+%+3‘%+...+m<l;

L O A A S A ooy e R

B) nil+ni2+...+%2%; r)liz+2i2+3iz+...+niz<2.
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1065. Jlosenith, mio uist Oyb-5IKOr0 HATYPAILHOTO 3HAYCHHS /1 BUKOHYETHCSI HEPiB-
HICTB!

a) Vn+1+n—1<2vn; 6)%<\/n+l—\/n—l.
n

1066. [l momatHUX 9ucen a Ta b 1 Bix eMHOTO umcia ¢ (¢ # —a) NMPaBUIBHAMU €
HepiBHOCTI a < b iac < be. JloBeniTh, MO U [IUX YHCET BUKOHYETHCS PiB-
a-b  b—c c—a _ 0

HICTB +
a+b b+c c+a

1067. JoBesiTh, Mo s Oyab-AKHX 3HA4eHb X Ta ¥ BUpas (x° + y°)(x + ) HabyBae

HEBI’€MHUX 3HAYECHD.

1068. Po3B’sKiTh piBHSHHS 13 IBOMA HEBITOMUMH: x_+1+y_+1 =4,
N
1069. Yncna 1, 2, ..., 9 po30mmu Ha TpU TPYIH, IO TPU YKcia B KOkHINA. Hexait

M — naitOinpmmii i3 7OOYTKIB uncen onHiel rpymu. JloBenits, mo M > 72.

1070. Yotupu pudanku — A, B, C 1 D — noBuiu pudy. Pubanku B i D 310BUIH
pa3om Taky camy KilbKicTh pubuH, sik 4 13 C. Pubanka A 310BuB Oinblie pu-
ouH, Hix pubanka C, ane 4 i3 D 3moBwiu MeHine puduH, Hix B i3 C. Ckijib-
KU pUOWH 3JI0BUB KOXKHUI prubdaka, siKio pudanka B 370BUB 3 puOUHU?

1071. Kinpka xmonmiB 30upanu rpubu. OauH i3 HUX 3HAHIOB 6 TpuOiB, a iHII —
no 13 rpubis. HactymHoro pa3y KijbKicTh XJIOMLIB OyJsa iHIIOIO, 1 OAMH 3
HUX 3HaIoB 5 rpubiB, a iHmi — o 10 rpubiB. CKijIbKH XJIOMIIB 30Upaiin
rpudu MepIIoro paszy i CKUIBKH JPYroro pasy, SIKIIO KUIbKICTh 3i0paHuX
rpubiB B 000X BUmaakax Oyia ogHakoBoro? Bimomo, 1Mo 1s KinbKicTh Oiib-
ma Bix 100 i menma Bizx 200.

1072. I1IBuaxicTe Tedii piuku OLITbIIA BiJl MIBUIKOCTI TeUil MPUTOKU. 3 MYHKTY 4,
10 PO3TAIIOBAaHWK y MiCIi BIAJaHHS MPUTOKH B PIYKy, OJHOYACHO BiIXO-
JUITh JIBa KaTepH: MepLInil yropy — pidukoro, a Ipyruii — npurokoro. [Ipo-
fmoBum mo 10 kM, KaTepy Bigpa3zy BUPYIIAIOTH Y 3BOPOTHUHN HUIAX. SIKWMif 3
KaTepiB IIEPIINM ITOBEPHETHCS Y IMTyHKT A: TOH, 1110 IUTMBE PiUKOI0, Y TOH, 110
TUTUBE TPUTOKOIO, SIKIIO IIBU/KICTH KaTEPiB y CTOSIIN BOJII OJTHaKoBa?

1073. Po3’suxith HepiBHicTb (b — b — 6)x < (b + 3b + 2) 3 mapameTpoM b.
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1074. Po3B’siKiTh HEPIBHICTb:

2x—1
a) |x—2|+|x—3|2|x—4|; 0) <l1.
. L x(x=1)<x* -2a; .
1075. [ns sikux 3Ha4eHb @ CUCTEMa HEPIBHOCTEH 5 Ma€e €JIUHUN
a—x2
pO3B’s130K?
) . L |x=2<d%; s
1076. loBeniTh, 1m0 cucTeMa HEpiBHOCTEH 5 Ma€ PO3B’S30K i Oy1b-
x>2a

SAKOTO 3HAYCHHA a.

o § 2. Kpagparuuna ¢pyHkuis

1077. [loOynyiite rpadik GyHKIT:

a) y =23x" —x’—1; 6) y:|x2—1|—|xj|;
B) y= ‘——3x r) y=+x+2Jx+1+2.

1078. 3HaiiaiTe yci 3HaUSHHS MapameTrpa a, IS SIKMX CyMa KBaapaTiB KOPEHIB pi-

BHSHHS x° — ax + a” — 3a — 2 = 0 € Hafi6LIBIIOI0.
1079. 3uaiinite 3HaueHHSX X, WA AKoro Bupas (x — 1)+ (x —2)* + ... + (x — 10)?

HaOyBa€e HAaMEHIIOTO 3HAYEHHS.

1080. 3HaiiniTs HaOUTBIIE 3HAUYCHHS QYHKIT y =

1081. Po3’sokite HepiBHicTs (x* + 2x)* — 2(x* + 2x) — 3 > 0.
1082. [Insg sxux 3HaYCHb @ HEPIBHICTH (X — a)(x —a — 2) > 0 BUKOHY€ETHCS IS BCIX

. 2
3HAYEHb X, 110 33J0BOJILHAIOTh HEPIBHICTh X — 4x + 3 < (0?

1083. [Tapabonm y = X - Qa+Ix+1Tax= y2 —(2b+ 1)y — 1 mepeTnHaOTHCS B
YOTHPHOX TOYKaxX. JlOBeiTh, 110 IIi TOYKH JISKATh HA OJTHOMY KOJ.
1084. Tlo6ymyiite rpadix Gynkuii y = x* — 3[x| + 2. 15 SKHX 3HAYEHb X BUKOHY-

eThest HepiBHiCT x° — 3[x| +2 > 12
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1085. 3HaiifiTe yci 3HAa4YeHHs napamerpa «, JUIl KOXKHOTO 3 SIKMX pPIBHSHHS

x - 2\/5((1 ~3)x+a’—3a—2 =0 mae x04a 6 OJIMH KOPiHb.

1086. 3HaiiniTe yci 3HaYCHHS @, AN SKAX HEPIBHICTH - 2(a— 1)x +4a <0 Bu-
KOHYETBCS IUIS BCIX 3HAYEHB X 13 MpoMiKKy (0; 1).

1087. CkiipKky KOPEHIB Ma€ PiBHAHHS Jx+l = |x| + @ 3a;mexHO Bix 3HAYEHB a?
1088. JI1st sKMX 3HAYEHD @ PiBHAHHS —x° + 2X — a = |1 — |x|| He Mae KopeHiB?
1089. a) 3HaiiiTh HaliMeHIIe 3HAUCHHs GYHKIT y = /4x —2 +2x" —2x.

6) Po3B’sokiTh piBHsHHES V4x—2 +2x> —2x=-0,5— /2x* — x.

1090. Po3B’sukiTh cHCTEMY PIBHSIHb:

x(x+y) =80; X' +y* =2x-3y+9;
a) 0

x(2x—-3y) =80; 2x* +2)" =5x-Ty+19;
x+y=4; X +y =19;
B) 2 2y 3 3 r)
(" + )" +y7) =280; (o +8)(x+y)=2;
0 Vxt = 2x+1+1=2y; o x+y+fxy =14;
I =1-»% X +y +xy=84;
3% +xy -2y =0; 3x® —2xy =160;
€ K
2x =3xy+y’ =—1; x* —3xy—2y° =8.
* 4y’ =25;
1091. 3HaiiniTe yci 3Ha4eHHS g, JUI SKUX CHCTEMa piBHSIHB vy  mae
ax—y=3a-4

€UHUI PO3B’A30K.
1092. 3HaiifiTh yci 3HaUYeHHS Mapamerpa d, Uil KOYKHOTO 3 SIKUX CHCTeMa PiBHSHb

¥ +y' —dax—-2y=3-4a’; . ,
, R Ma€ €IUHUI PO3B’A30K.
X +y —2ax—-2y=-a

X+’ =8;
. . . -
1093. Ckinbku po3B’sA3KiB Ma€ cHcTeMa PiBHSAHBb 3QJIEKHO

(y—a)(y-av2)=0

BiJ{ 3HAYEHDb a?

MpaBo Ans 6e3onnaTHOrO Po3MilLleHHs NiApyYHUKa B Mepexi IHTepHeT mae
MiHicTepcTBO OCBITM | Haykn Ykpainu http://mon.gov.ua/ Ta IHCTUTYT MoaepHi3auii 3micTy ocBiTu https://imzo.gov.ua



3aoaui niosuuienoi cknaonocmi 245

1094. 3HaiifiTe yci 3HaUYEHHS Mapamerpa d, JUIsl KOKHOTO 3 SIKUX CHCTeMa PiBHSHb
y=[2x-1|+[5-2x;
y=a

Mae 6e3Imid po3B’sI3KiB.

1095. [lo GaceliHy migBeAeHO TpH TPYOW. SIKIIO BIAKPUTH OAHOYACHO TEPITY 1
JIpyTy TpyOH, TO OaceiiH HaIIOBHUTHCS BOJIOIO 3a 2,4 Tof, SIKIIO MepIry i Tpe-
TI0, — 3a 3 TOJ, AKIIO APYTY 1 TPeTio, — 3a 4 ToA. 3a KUl YaC HalOBHUTHCA
OaceifH, SIKIO OHOYACHO BIAKPHUTH YCi TpU TpyOu?

1096. PezepByap, micTkicTb sikoro popiBHioe 1000 1, HAIOBHIOIOTH BOJOIO Yepes3
nBi Tpy6u. Ilepmi 800 i1 HarmoBHIOIOTE Yepe3 00uaBi TpyOu, motim 120 1 —
JvIIe yepes nepiry TpyOy, a ocraHHi 80 g — muimie yepes Apyry. 3a Takux
YMOB Yac HalOBHIOBAHHS Ha 2 roj OUTBIIMI Bix Yacy HAIlOBHIOBAHHS depes
0o0uBI BiKpuTi TPYOH 1 Ha 13 TOI MEHIIMI BiJl Yacy HAIIOBHIOBAHHS JIUIIIC
gepe3 Apyry TpyOy. CKiabKH JITpiB BOAM MPOTIKAE depes mepury Tpyoy 3a
roauny?

1097. JIBa mimoxoxau igyTe Ha3yCTpiu OJUH OJHOMY 3 NMyHKTIB A Ta B. Ilepmmit
BHUHIIOB 3 A Ha | rof mi3HimIe, HOK APYTHUi 3 B, 1 mia 9ac 3yCTpidi BUIBUIIO-
cs1, 10 BiH NMPOWIIOB Ha 6 KM MeHIe, HiK Apyruil. He 3ynunstouunce, mimo-
X0 TPOJOBXKWIN CBill pyX, 1 mepmuii mpudyB y myHKT B wepes 2,5 rof, a
npyruii — B A depes 0,8 roj micist 3yctpivi. 3HaWAITh MIBUAKICTH KOXXHOTO
MIIIoxoaa.

1098. € nBa HatypanpHi 1BOIM(POBI YrcHa. SIKII0 0 MEepIIOro Yhcia JOMHCATH
MPaBOpyY JApyre 4MCIo, a MoTiM mie nudpy 0, To oaep)uMo 11’ ITHIH(POBE
YHCTI0, SIKE TP IUICHH] Ha KBaIpaT APYTOro YHCIA Ja€ HEMOBHY 9acTKy 39 i
octady 575. SIK1o 0 MepIIoro 4ucia JOMUcaTy MPaBOpyd APyre 4Ucio, TO
0JIEPXKUMO HOTUPUIIU(DPOBE YKCIIO, MO HA 1287 Olnbliie Bl YOTHPHULIUPPO-
BOT'0 YHCIIA, K€ OJIEP>KUMO, KOJIM JIO JPYTOTo 4Kcia AOTHIIEMO HpaBopyd
TepIiie Yuciao. 3HaUAITh i TBOUU(POBI YnCIIa.

1099. V piuky Bmagae mputoka. Katep BiIXOIUTH BiJ MyHKTY A, IO PO3TaIIOBa-
HU Ha MpuTOLl, e 3a Teviero 80 KM 10 BIaJaHHs IPUTOKH B PIUKY y IyH-
KTi B, a moTiM ixe Bropy 1o piumi 1o myHkTy C. Ha mmsix Big 4 no C BiH 3a-
TpatuB 18 rox, Ha 3BOpoTHHH HUISIX — 15 roa. 3HalITE BiacTaHb Bix B 110
C, KOJIM BIIOMO, 1110 IIBH/KICTh KaTepa y CTOsviil BOJI 1opiBHIOE 18 kMm/To,
a MBUJKICTh TEUii piYKd — 3 KM/TOI.
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Ho § 3. Uucsoi noc1iioBHOCTI
1100. 3HaiiaiTe cymy BCiX TpUIM(POBHUX YUCEI, SIKi IPU JAIJICHHI Ha 5 Tal0Th B OC-
Tadi 1.
1101. 3HaiiaiTe cyMy BCiX TpUIIM(POBUX YMCE, SIKi HE TUIATHCS Hi Ha 2, Hi Ha 3.

1102. Yu mpaBuIsHO, MO CyMa BCIX TPUIHUGPOBUX UHCEN, SKi HE TUIATHCS Hi Ha 2,
Hi Ha 3, JIOPIBHIOE CyMi BCiX TPUIIM(POBHUX YHCEI, SIKi JUISATHCS Ha 67

1103. 3HaiigiTe cyMy I’SITHAUATH NEPIIUX WIEHIB apudMeTHyHol nporpecii (a,),
SIKINO a7 + ag + ag = 12.

1104. Yu MoxyTh uncia V2 , V3ifs OyTH WICHAMHU OJIHIET apUPMETUIHOT TIPO-
rpecii?

1105. [JonatHi uncna a, b, ¢ yTBOpIOIOTH apupMeTHIHy TIporpecito. Uu mpaBuib-

1

1 I
b+ Na+e” a++b

YHY [porpecito?

HO, 10 YHCIIa TEX YTBOPIOIOTh apu(pMeTH-

1106. Cyma mepmux 7 dieHiB apudMeTndHoi mporpecii gopisaioe: S, = 4n” — 3n.
3HalIITh TPETil WieH nporpecii.

1107. Cyma nepmux » WieHIB AesKOI TOCIiIOBHOCTI JOPIBHIOE: S, = 3n?. JloBemiTh,
IO 1151 TIOCTIITOBHICTB € apU(PMETHYHOIO MMPOTPECIEF0 Ta 3HAWIITH 11 PI3HHUITIO.

1108. Cyma 40THPHOX MEPIIUX YISHIB CKIHYEHHOT apu(MEeTHUHOI mporpecii aopi-
BHIOE 56, a cymMa 4OTHPHOX OCTaHHIX — 112. 3HalniTh Yncio 4ieHiB npo-
rpecii, sIKIO nepuuii 1 wieH gopisHioe 11.

1109. 3HaiiaiTh YKkCIO YICHIB CKiHUEHHOT apudMeTHYHOT Tporpecii, y siKii BiTHO-
IICHHS CyMH CEMH TEPIINX WICHIB 0O CYMH CEMH OCTaHHIX WICHIB JAOpiB-

2 . .
HIOE T, a BiIHOLICHH PYTOTO HIeHa 10 NEpILOro 0PiBHIOE 2.

1110. € tpu apudmernyHi nporpecii, nepiii YICHH SIKKX JOPIBHIOIOTH HYIIIO, a pi-
3HUII — BignoBigHo 931, 63 i 1083. 3HalAiTe HOMEp HAWMEHIIIOTO, BiqMiH-
HOTO BiJI HyJIs, WiEHA MepuIoi nporpecii, SKUid TParwisieTbCsl y JABOX I1HIIUX
MpOTpecisx.

1111. € Tpu apudmernyni mporpecii, mepir WIEHH SKUX IOPIBHIOIOTH HYIIO, a
pizauii — BiamoBiguo 400, 9604 1 30625. UerBepra apudMeTHvHa Mporpe-
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cist moOymoBaHa 3 MOCHIIOBHHUX CIUIBHUX YICHIB MEPIIUX TPHOX MPOTPECii.
3HaAUIITH PI3HUIIIO YETBEPTOI MPOrpecii.

1112. 3HaiigiTh YOTHPH LiJi YHCTA, SKI YTBOPIOIOTH apU(PMETHUHY IPOTpeciio,
SKIIO HAaHOLIbIIE 3 HUX JIOPIBHIOE CyMi KBaJpaTiB yCiX 1HIIHX.

a+2x

1113. J{ns sikux 3HaueHb g PiBHAHHA 1+2+..+x= 3

Ma€ HaTypajlbHUM KO-

piHB?

1114. Po3p’soxith piBHAHHS X + x°— a = 0, KOJNH BiZIOMO, 10 HOr0 KOPEHi € TphoMa
MOCJTIZIOBHIMH WIeHaMH apu(METHIHOT TIPOrpecii.

1115. 3uaiiziTh yci 3HAYCHHS p i 7, IS SKHX PIBHAHHA X° + px’— x + 7= 0 Mae Tpu
KOpEHI, SIKi YyTBOPIOIOTh apu(pMETHIHY MPOTPECiFo 3 pi3HUIEHO 1.

1116. Tpu monaTHI yKciIa yTBOPIOIOTH T€OMETpHUHY Iporpecito. Cyma Iux 4ncen

TopiBHIOE 21, a cyma 00epHEHHX JI0 HUX YHCENT — % . 3HAWOITH 11l YKCia.

1117. 3HaiifiTe cyMy BCIX pi3HHX 3HAMEHHHKIB T€OMETPHUYHUX MPOTPECIH, Y SKUX
KOKHUH WICH, IOYWHAIOYH 13 TPETHOTO, TOPIBHIOE CyMi JBOX ITOTIEPEIHIX.

1118. Tpu nomatHi Yucla YTBOPIOIOTH apudMeTHuHy mporpecito. Tpere dgucio
Oinbine Big nepinoro Ha 14. SIkmio mepini ABa yucia 3anuInuTH 0e3 3MiH, a
TpeTe 3aMiHUTH HOTO CyMOIO 3 MEpIINM, TO OAEPKHMO I'€OMETPUYHY ITPO-
rpecito. 3HalAITh cyMy 4rcen apudMeTHaHol nporpecii.

1119. Tpu umcna yTBOPIOIOTh T€OMETPHYHY Hporpecito. SIKIo mepiii aBa yucia
3aMMIIMTH O0e3 3MiH, a TpeTe 3MEHIINTH Ha 64, TO OJep)KMMO YHucia, SIKi
YTBOPIOIOTH apu(PMETHYHY Mporpecito. SIKIIo K MOTIM Meplie i TpeTe yucia
HOBOI Iporpecii 3aJMIUTH 06€3 3MiH, a Apyre 3MEHIINTH Ha §, TO OJEP>KUMO
T€OMETPUYHY MPOrpecito. 3HANAITH 1 YKucIa.

Jo § 4. OcHoBU KOMOIHATOPUKH,

Teopil IMOBIPHOCTEH i CTATUCTHKHU

1120. IHcriekTop MOBHHEH MPOTIroM TPhoX AHIB BiaBimatu 10 mimmpuemcts. Cki-
JBKOMa croco0amMy BiH MOKE PO3IMOIUIATH 3 JHSIMH YHCIO CBOIX BI3UTIB,
BIJIBIZIFOUYHM HE MEHIIIC OJTHOTO MiAMPUEMCTBA B JICHB?

1121. Ckinbkoma crioco0aMy MO>KHA ITOCTABUTH Ha LIAXOBY JIOUIKY Oy Ta YOpHY
TypH TaK, 00 BOHA HEe OMIIN OHA OHY?
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1122. Cxinbku € HaTypajJbHUX unces, MeHuX Big 100, ski:
a) mainarbes Ha 2 1 Ha 3; 0) ninsThest Ha 2 abo Ha 3;
B) JUIATHCS Ha 2, ajie He TIAThCs Ha 3;
) He IiIAThCS Hi Ha 2, Hi Ha 37

1123. Cxinbky € HaTypalbHUX YHUCelN, sKi He nepeBuilyoTh 1000 i He misiThes Hi
Ha 5, Hi HA 6, Hi HA 77

1124. 3HaiiaiTe cyMy BCiX I'SITHIM(POBHX UHCEN, sIKI MOYKHA 3aIMCaTH 3a JIOIIO0-
Moroto tudp 1, 4, 6, 7, 8, BAKOPUCTOBYIOUH KOXKHY LU(PY JIMIIE OJUH pa3.

1125. V xBaapartHiit Tabmuti po3mipy 8 x 8 HaBMaHHS 3a(hapOOBYIOTH 8 KIIITHHOK
Tak, o0 y KOXKHOMY PSIKY 1 B KOXKHOMY CTOBIII Oyia onHa 3adapboBana
KIITHHKA. 3HAWITH IMOBIPHICTB TOTO, IO 3adapOoBaHi KIITHHKH JIEKATh Ha
OJIHIN 3 JlaroHajiey Ta0IuIl.

1126. ¥ xiaci € qBa psan IBOMICHHX MapT, IO § mapT y KOKHOMY psiai. J[Ba ydHi
JIOBUTEHO 3aMArOTh MiCIls 3a TapTaMH. 3HAWIITh IMOBIPHICTB TOTO, 0 BOHH
CSIIYTh 32 OJJHY TIapTy.

1127. Ha mepriii Topr30HTAI IAaX0BO JOIIKH JOBUTFHO PO3CTABIAIOTE 01l pirypu:
2 TypH, 2 KoHi, 2 cioHH, (ep3s 1 Kopois. 3HalAITh IMOBIPHICTB TOTO, IO iX
PO3MIIIEHHS BIAMOBIATUME MOYAaTKOBOMY PO3MIIIEHHIO X (iryp y Tpi B
II1aXH.
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BIAITOBIII TA BKA3IBKU
§1

19.a)p>q; 0)p>q; B)p<gq; T)p>gq. 20.a)a>b' 0)a<b;, B)ya>b, 1r)a<bh.

24. ) 3*/155’4 < ‘”250’5; 6) 3-2 = NI, \/_ 25. 2) 6’5‘5 < 9’1‘;‘/5;

28. JloOyTok cepemuix uymcen Oimpmmid. 29. Cyma KBaaparis

6) V53 > ﬁ
Oimpina. 30. 30impmmThes. 33. B) Brasziska. 11{o00 BCTaHOBUTH 3HAK Pi3HMIII JIiBOT Ta mpaBoi
YACTHH, CKOPHCTAHTECS TOTOXKHICTIO b’ +5= (M)z +1. 36.Y OesBitpsany. 37.a) 2,
axmo a =0, b=0; 0) 0, sxmo x =3, y =-3; B) 4, axuwo m =1, n=-1; r) 0, axmo a = b.
38.a)0; 7; 6) —1%; 4. 39.2a)37; 6) 0. 41. a) 6% %; ©) 2,5%. 42. He mMoxyTb. Brasisxa.

Bpaxyiite, 1110 TppOX CyCifliB MaIOTh KYKH, SKi CHAATh Ha KPalHIX KIITHHKaX, KPIM KyTO-
BuX. [lopiBHSITE KINBKICTh TaKUX KIITHHOK Ha 000X momkax. 70. Bix -9 mo —6. 71. a) 4;
—-3; 0) 4. 73.3. 74. a) 11; 6) -3,75; 4. 75. a) (—1; 4); 6) (2; 5). 76. Ha 6 xm/roxn. 77. 105 ne-
taneit. 78. 34 rpubu. Braziexa. Bpaxyiire, mo npyruii abo TpeTiid y4eHs 310paB moHaiime-
Hie 33 rpudu, TomMy nepiunit — uoHaimenue 34 rpudu. [Nepmmii i yerBepTHit yuHi 3i0pa-
mm pa3om 109 — 65 = 44 rpubu. Ockinbkn deTBepTHil ydeHb 3i0paB He MeHmIe Hik 10 Tpu-
6iB, To mepumii 3i6paB He Oimbme HiK 44 —10=34 rpubu. 3pobiTh BUCHOBOK.

106. a) i; 6) y. 107. 1440 noci6uukis. 108. He moxna. Brasiexa. Bpaxyiite, mo cyma

YHCell y BepIIMHAX JABOX HNPOTHIIEKHUX I'paHEH NOPIBHIOE CyMi BCiX BochMHM umcel. 134. I3
12 enementiB. 139. 4 yuni. 141. a) Kopenis Hemae; 6) 6. 142.a) 7; 6) —2. 143. 2500 rpH.
144. 20 km/rox abo 7 km/ron. 145. Tlepemorke mepmuii yueHb. Brazieka. TlepmumM xonom
NepIInii y4eHb 3aKPECNIOE LEHTpPaIbHy KIITHHKY, a Jdajdi poOUTh CHUMETPUYHI XOIH-
BiJIMOBi/II BiIHOCHO 1ii€T KiiTHHKH. 154. 0. 155.4. 158.a) x> 0; 6) x <0; B) x < §8; 1) x > 10.
159.a)x>0; 0)x<0; B)x>8; r)x>9. 162.a)x<-8; 0)x>3; B)x>1,25; r)x<4.

163.a)x<1; 6)x<-15. 164.a) [—1%;9; 6) (-1,0.4); B) (-0.5:5.5%: 1) (0; 16).

165. 2) (2; 4); ) [_7 13 )(—791} 1) (-21;-13]. 166.a) (-4;4); ©)[-2;2];

B) PO3B’SI3KiB  HeMmae; T) (—oo; —4) U (4; +o0). 167.a) [-3;3]; 6) (—1;1); B) (—o0; +o0);
r) (—00; =5) U (5; +0). 168. 7 po3B’s3kiB. 169. 25 poss’sas3kiB. 170. a) 0 <x <1; 0) [1; +o0).
171. a) [-1; 2]; ©) (-2; 0) U (2; +o0). 172.a) (—o0; —1) U (0; +o0); 6) [-3; 0). 173. binbiia,
HiXK 10 cM 1 Menma, Hixk 12 cm. 174. Binbira, Hixk 21 cM 1 MeHia, Hix 22 cM. 175. a <-2.
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176.b=-2. 177. a <-1,5. 178. a) (0,4; 3,2); ©) (—o0; 4] U [7; +0); B) (—o0; —1) U (—1; +o0);

= 8 Ja-T: ®) !

x+2
182. Ha 50%. 183. 2 xm/ron. 184. Brasisxa. SIKIo 0JiHy 4acTHHY PO3pi3aTH Ha 8 YaCTHH, TO

1) (o0, ~11] U [0; +0); 1) (0 6); €) (-6,5; -2,5). 180. a) —
P

KUIBKICTh YacTHH 301IbmmMThCS Ha 7. ToMy 3araibHa KiTBbKICTh YaCTHH Ma€ JIOPIBHIOBATH
ynuciny Bugy 4+ 7k, ne ke N. 186.a) x> 1; 0) po3B’si3kiB Hemae; B) OyJb-sIKE YKCIIO;
r) po3B’si3KiB HeMmae; 1) y > —1; e) x > 0. 187. a) Po3B’s13kiB Hemae; 6) x > 2,9; B) Oyzab-sike
gucno; r)x<4. 188.a)x>-1; 6) po3p’si3kiB Hemae; B)x < 1,5; r)x<2. 189.a)x>0;
0)x>-1;B)x<-1;r)x>0,5.190.2) y<-9; ) x < 18; B) x < 2,4; 1) < 12. 191. a) x > 0;
0)y>0,8; B)x<-12; r)x>10. 192.a)y<0,5 6)y>1. 193.a)z<0,4; 6)z>1.
194.a)x>75; ©0)x<5. 195.a)x>3,5; ©6)x<45  196.6)[-3;+x); B)(—0;5];
1) (—20; 3,5]. 197. a) [4; +o0); 6) (—o0; 0,5]. 198. 18 xocTromiB. 199. 14 670kiB. 200. a) x <-10;

0) Oynp-siKe 4mcio; B) y > 7% r)x>—1. 201. a) x <-9; 6) po3B’s3kiB Hemae; B) z < 19;
r) Oynp-sike umcmo. 202.a)x>-8; 0)x<0,9; B) x< %; r) x <-13. 203.a)x>-0,5;

0)x<-1,4; B)x<0,2; r)x>0,5. 204.a) y < % ; 6) Oyzap-sIKe 4HCIIO; B) PO3B’SI3KIB HEMaeE;

r) z < 16,5. 205. a) Po3p’s13kiB Hemae; 0) po3B’s3KiB HeMae; B) OyIb-fKe YHCIO; T)y > 2.
206. x> —5%. 207. 5> —1%. 208. ) (~o0; 4], 6) (L0.25; +0).  209. ) [22; +w0);

0) (0,4; +o0). 210. a < 12. 211. @ > 10. 212. Menma, Hixx 10,5 cm. 213. Menia, Hix 9 cm.
214. binbma, Hix 18 kM. 215. He Ginbire sk Ha 36 kM. 216. a) (—o0; 2) U (2; 5]; 6) (-4,5; 4) L

U (—4; 40). 217.a)x <2 -2a; 6)x<a—0,5. 218. a) Sxmo a<-2, 10 x < %; SIKIIIO
a+

a =-2, To po3B’s3KIB HEMAE; SKIIO ¢ > —2, TO X > ﬁ ; 0) sxmo a <—1,5, To x>2a - 3;
sKmo a =-1,5, To x — Oyap-ske 4ucio; skmo a > —1,5, To x <2a — 3. 219. He icHYOTS.
220. Tak, a=-3. 221.¢>0,5. 222.a)a<0 abo 0<a<0,25; 6)a=0 abo a>0,25.
223. a) (-1; 4); 6) (2,7;0,2). 224. (6; —1). 225. Tak, a =2. 226. 8 xr; 7 kr. 227. 120 mn; 80 1.
228. Brasziexka. Ilpumyctith, mo Hemae QyTOOTICTIB, fKi 3a0WiM M’SYiB TOpPIBHY.
IMinpaxyiite 1718 TAakOro BHIAAKY HAWMEHIIY MOMJIUBY KUIbKICTh 3a0UTHX M’SYiB.
237. a) (—o0; —7); 6) po3B’s13kiB HEMaE; B) (—0; —2]; 1) (2,25; +o0). 238. a) (3; +=); 6) (—4; 3];

(3 2} ) [6,7; +o0). 239. a) (—o; 1); 6)[ ; }; B) PO3B’A3KIB  Hemae; T) (4; +00).

240.a) 4<y<1,5 1; 0) 0,5<x<4; 3. 241.a)4; 5; 6; 7; 8; 0) HATypaILHUX PO3B’sI3KIB
Hemae. 242.Big 0,7r go 0,8r. 243.Bix 70 xm/ron no 75 km/ron. 244. a) (2; +o);
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0) [17 5 1) (3 33}; r) (—o0; —6); n) (7; 12,5); e) po3B’si3kiB Hemae. 245. a) Po3B’s13kiB

HeMae; 0) ( +oo) B) (1,6;5); 1) (1;5,4]. 246. a) (—=o; 8]; 6) (—o; 11); B)[0,6; 13];
r) po3B’si3kiB  Hemae. 247.a) (—6; 8]; 0) (—o0; 1,5). 248. a) (—0; 0,5]; 6) [-0,5; 0,6].
249. a) (2 }; 0) (—0; —0,5]. 250.7; 0. 251.10 minux po3s’si3kiB. 252.a) [-1;4);

0) [-0,2;0,2]. 253.a)(-1;1]; ©)(-1,9;-1,7). 254.-8<x<2. 255.-5<x<25.
256. a) (—1; 3); 8) (—o0; —2,5] U [1; +o0); B) (—o0; —2) U (3; +0); 1) [0,5; 2). 257. a) (2; 2,5);
0) (—o0; 3] U (1; +o0).  258.a)[-5;3]; 6) (—o0; 1,25). 259.a)-9<x<0,6; 0)x>8.
260. a) (-2; 5]; ©) po3s’sizkiB Hemae. 261.a) (-2; 1]; 6) (—o0; 1). 262.Bix 13,125 xm 1o
17,5 km. 263. Bin 53 km/ron 1o 55 km/roa. 264.a)a>2; 6)—0,5<a<0. 265.a>2.
266. a) SIkmo a < -2, TO po3B’sA3KIB HeMae; KMo a > -2, To —1 <x<a+ 1; 6) axkmo a < 1,
1o x < 3; skmo a> 1, To x <4 —a; B) akmo a < 2,5, To x<a; Akumo a>2,5, 10 x<5-a;

r) AKmo @ < -3, TO PO3B’s3KiB HEMAE; SKIIO d > —3, TO 1;“ <x< 8;“. 267.1<a<2.

2.4
55

(4;16). 273. k=—-1. 274. 1; 2; 3. 275. He moxHa. Brasiéxa. [IpumycTiTh, IO pO3CTABUTH

268. a) (—o0; 2]; 0) (—oo;lgj; B) ( ); r) (1;7). 269. Bix 40% mo 50%. 272.(3;9);

3HAKM «+» BKa3aHUM YWHOM MOXKHA. Y TakOMy BHUMAJKy KUTBKICTH ycCiX 3HaKiB Ma€e OyTH:
a) MapHOI0, 60 B KOXKHOMY PSIJIKY iX € MapHa KUIbKICTh; 0) HENapHOIO, 60 B KO)KHOMY CTOBII-
mi X € HemapHa KuUTbKicTh. 3po0iTh BHCHOBOK. 281.Y pidmi 31 MIBHAKOK TEYi€lO.
284.2) 7 <a-2b<-55;, 6)12<ab+10b*<24. 285.6,1<[<6,2. 291.a)x>2,5;

0)x<-1,2;B)x>-5,6;1)y<-6,4.292.2) y<1,4;0)x<1,2;B) x> —9% ; T) OyIb-sIKE M-
cio.293.a) 1;2;3;4,6) 1;2; 3,4, 5;6.29%. x<% 295. a) a < 0; 6) a<—23; B)a<1,5;
r)a>—lg 296.a) a <2; 6) a>2. 297. a) (-15; 21); 6) (—o0; —8] U [1; +0); B) (—o0; +o0);

r) po3B’s3kiB HeMae. 298. a) (—3; 3); 6) (—oo; —3) U (1; +o0). 299. Binbkmmoro Big 89,6 km/rox.

.a) | ——;+; 0) [-2;1,5); B)(-1,75;2,5); 1) (—0;0,5]; 1) po3B’s3KiB HEMaE;
300 (i)ﬁ[Zl (-1,75: 2 (~0; 0,5] 3K

e) [1,75; +o0); €) (—o0; —7); %) (—l ﬁj 301. a) (3; +o0); 6) (—1; 4). 302. 3. 303. a) [-4; 2);

0) (-7, -1); B) (-4;6]; 1) (=20;-13). 304.a)[1,5;2]; ©)(-o0;2) U (3;+); B)(=3;0);
r) (—o0; 1] U (3,5; +0). 305. a) [0,6; +0); 6) [-3; 3). 306. Big 6 M 10 6,5 M.
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3aeoannn ona camonepesipku Ne 1

1.8). 2.a), ). 3.6). 4.1). 5.6). 6.8). 7. 1) —TI); 2) — JI); 3)— A); 4) — B). 8. a)

oo\w
w\~

6) —7>—5 9.2) 6<x+y<8; 6)5<2x—y<8. 10.a) [-1; 7]; (4; 5); 6) (~o0; +o0); (0; 1].

11. a) [5; +0); 0) (—o0; 2,5]. 12.(-4;2,5). 14.7,6 <P <8,0; 3,57 <85<3,96. 15.a) x >-0,8;
6)x>11. 16.025<x<0,75. 17.a)x>0,8; 6)2<y<10. 18.21,6 kM <S§<28,8 km.

20.2)0,11<a*-b*<033; 6)12< % <1,75. 21.a) [—1;1%} 6) (—o0; —1) U (0; +0).

22.2;3;4;5.23. a) [—3; 1%); 0) [-2;2) U (2; +). 24. TTepiunii TypucT.

§2
319. B) [8; +0); 1) (—0; 2]. 320. B) (—o0; 4]; 1) [-4; +0). 325.2a)2; 6)—2;1. 326.a)-3;
0) 1;4. 327.(3;0); (0;9). 328.(-8;0); (0;16). 329.a) (—o0; =3) U (-3; 2) U (2; +o0);
0) (-0;2) U (2;3) U (B +0);  B)[-2;5]; 1) (—0;0,25]; 1) (=3;+0);  e) (1; +o0);
€) [-1,5; 1) U (1; +o0); *&) (—0; 3,5]. 330. a) (—o; —9) U (-9; 1) U (1; +); 6) (—0,2; +o0);
B) [-2,5; 3]; 1) (—o0; 2]; m) (—2; 0) U (0; +o0); €) [-0,5; +o0). 331.a) —7; 1; 0)—3; B) Takux
3Ha4YeHb x He icHye. 332.a)—1; 3; 0) 1; B) Takux 3HaueHb x He icHye. 333. Hi. 334. Tak.

335.Hi. 336.(-1;6); (3;-2). 337.(-1;-4); (4;1). 342.a) [_7 10) 6) (_7 3)

U (3; +©). 346. 6) -2,5; 2. 347. 0) SIkmio a > 6, — JBa KOpeHi; Ko a < 6, — KOPCHiB
HeMae; PIBHSIHHS He MO)KE MaTH Jiuile oauH KopiHb. 348. a) 3; 6; 6) 2; B) —2; —1; r) —1.5;
—1. 350. 70 rpn; 34 rpu. 351. —3; 3. 352. [Ipyruit rpaBeus. Bkazisxa. Po30uiite uncia Ha
napu (1; 1000), (2; 999), ..., (500; 501). O6rpyHTYyiiTe BUrpaliHy CTpaTerilo Ipyroro rpas-
1 SIKIIO TIEPIIHH TPaBellb BUTHPAE YKCIIO JISSIKOI TIapu, TO JPYTHil BUTHPAE YKCIIO Ti€l ca-
moi mapu. 356.e) Hynis nHemae. 357.6) —4; 2; B) —0,5. 366.6) —1; 3; B) 1. 367. 6) —0,5;
B) —2. 368.a) (—o; -3); 0)(-2;1). 369.a) (—x;2); 0)(—x0;2), (3;+w). 370.a<0,75.
371.6>-2,5. 372.m>2. 373.a>0,5. 378.a) 0; 2; 4; 6; 6) 5. 379. fAxuo a #0,5 — nBa
Hymi; skmo a=0,5 — omuH Hyms. 382.6) 1. 383.78. 385.a)2; 6)14; B)3; r)4.
386. 90 km/ron. 387. Brasieka. Ypaxyiite, 0 IPUHAKMHI 4OTHPH QIlIKK MalOTh TON camuit
KOmip 1 mMpWHAWMHI JBi 3 HHX CTOSTH mopyd. 397.a) [-2; +o0); 6) x>4. 398.[1; +x).
410. a) [-1; +o0); 6) (—4; =2); B) (—o0; —3]. 411. a) [-4; +o0); ©) (—o0; 0), (4; +o0); B) [2; +0).
413.2a)2; 3; 6) —2; 3. 414.a)-2; 6) 1. 417.a) 4; 6) 4; 5. 418. a = 1. 419. Sxuo a <0 abdo
a=1 — nBa xopeHi; sikuo a =0 — Tpu KopeHi; sk 0 <a <1 — qompn KOpEHi; SIKIIIO

)u

a>1 — xkopeniB Hemae. 420. a) (a — 3)(b +2); 6) (x +y)(x —2). 421. a) = 4,
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422.11,25. 423. X+ 6x—2=0.424.72 km/ron. 425. 3. Brasiexa. Hexaii Ha cTOpoHax Iec-

TUKYTHHKA 3aIUCAaHO YHCIIA X|, X3, X3, X4, X5, Xg, TOMl Y BEPIIMHAX — YHCIIA X| + X;, Xp + X3,

X3+ X4, X4 + X5, X5+ Xg, Xg T X1. YBOXKATUMEMO, 1110 YKCIIO, SIKE CTEPJIM Y BEPIINHI, JOPIBHIOE

Xetx. Tomix; +x,=2,x, tx3=1,x3tx4=1, x5 +x5=1, x5 + x6 = 2. 3 oiep>KaHUX PiBHO-
2,41

-= 1= (25 12).
LR

442. a) -2; 6) 0; 4. 443. a) —0,5; 2; 6) 2. 445. a) [-1; 0,5]; ©) (—o0; 0) U (2; +0). 446. a <0,

cTeit 3HaIITh X6 + X1. 438. Tax. 439. a) (1; 2); (1,5; 4,5); 6) (2; —8). 441. (

0<a<1. 450.a) \/%; 0) ﬁ 451. 70 xm/ron. 452. 68% km/ron. 453. Brasziska.
X+4y

[TpumycTiTh, M0 ABOX YYHIB, sIKi IPUBITAIN OJMH OAHOTO, Hemae. Hexail 4 — ToM 3 yuHiB,
XTO OTpHMaB HaiOuLIbIIe BiTaHb. OOIPYHTYHTE, IO BiH OTpHMaB 5 a00 OurbIne BiTaHb. YU-
HIB, sIKi HOro MpUBiTANM, BiH, 3a MPHITYIICHHSAM, HE MPUBITAB, a TOMY MIlI HaIiCIaTH IIO-
HaWOibIIe 4 BiTAHHS.

3aeoanns ona camonepesipku Ne 2

1. 8). 2.6). 3. B). 4.6). 5.B) 6.71). 7. 1) — B); 2) — JI); 3) — A); 4) — B). 8. (—0; 2,5]. 9. -8;
2. 10.(2; 0); (0; 8). 11.[-1; +0) — obmnacte 3HaueHb. 12.[-1,5; 6]. 13. Tak. 14. m <4.
15.8) (co0; 2]; 6) (w0 —2), (0; +o0); B) [-1; +0). 16.—1. 17. [0; %)u(% 6) U(6:9].
19. a <-2. 20. a) [-4; +0); 6) (0; 4). 21. He mae.

464. 2) (—0; 11; 6) (~o0; 0), (25 +0); B) [1;+o0). 465. @) [~1;+o0); 6) (=003 —2), (0; +o0);
B) [-1; t0). 468.2a)4; 0)(—o;4]. 469.a)—-4; 6)[-4;+x); B)(2;6); T1)(-0;4].

470. a) (2; 2); (-0,5; -5.5); 6) (1; -9); (—3%;—%). 471. (-0,5; -0,5); (~1,5; 2,5). 472. a) 1;

0)0; 4. 473.a)4; 0)4. 477.x=1; 5 — mnaiOubiie 3HayeHHs. 478.-6,5. 479.-0,875.
480.2a) 11; 3; 6) 3; —1,5. 481. a) 3; —5; 0) —2; —6. 482. a) (—o; +0); 6) (—oo; —1], [1; +o0);
B) 1. 483. a) 3; 0) (—o0; 3]; B) [0; 2], [3; t0). 484.H=28; c=18. 486. Sxmo a >3, — nBa

KOpEHi; KO0 a =-3, — OAWH KOpiHb; AKIO a <-3, — KopeHiB Hemae. 487.a> 3.
2
488.5<0. 489.c=4. 490.a)4; 0) 1. 491.4,5m. 492.50 m; 50 m. 493. a) %; 0) —3—)2‘.
y

494.a) x>8; 0) x>4,2; B)x<-4; 1) -5<x<2.495.a) -2; 0) —\B; \E; B)—4;4;1)1; 3;

-2 - \/7 . 496. -2; 2. 498. 36 i 45 nHiB. 499. Brasiska. CKOpHCTATECS METOAOM BiJ] CyIpO-
TUBHOTO.  504. a) (—o0; —4) U (1; +0);  0) (—o0; —4] U [1; +0);  B) (-4;1); 1) [-4;1].
505. a) Po3B’s13kiB HeMae; 6) po3B’sI3KIB HEMaE; B) (—o0; +0); T) (—o0; +0). 506. a) (—w0; 2) U
U (2; +0); 6) (—o0; +o0); B) po3B’sa3kiB Hemae; T) 2. 507. a) (—oo; —4] U [-2; +o0); 6) (—7; 2);
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B) [0; 1,5]; 1) (—o0; —2) U (2; +0); @) (-2,5; 1); e) (—oo; %)U(S; +oo); €) (=3; 1); x) (—o0; 1) L

U (1,5;+©).  508.a)(-3;2); 0)(—o; 1]U[2;+x0); B)[-4;0]; 1) (—0;-3) U (3;+x®);
1) (—o0; —1] U [2; +0); e) (-3; 1,5); €) (—o0; 1] U [3; +o0); K) PO3B’SI3KIiB HEMaEe.
509. a) (—oo; —1) U (1; +to0);  6) [-2;2]; B)(-2;4); T1)(—0;—1,5] U [0; +o0). 510.a) (-3; 3);
0) (-0, 0) U (4 +00);  B)[-1;1]; ) [-156].  511.a) (o0, 2] U [-1;+e0);  0)[1;3];
B) (—0; 4] U [4;+to0); 1) [0;4].  512.a)(—o0; 2] U [3;+0);  6)[-3;3].  513.a)(-3; 1)
0) (—o0; —4]1 U [0,5; +o0). 514. a) (—o0; 2) U (4; +o0); 0) [-2,5; 1] 515. a) [-0,8; 1,2];

0) (—oo; _1_2\6)\)[_1;\/3, +ooj; B)[2;3]; 1) (%, %), 1) (—0; 2] U [4;+0);  e) 3.

16,0 (e -DUAZ % 0) (2E20Z w0 m ] || i)
DE2A2SE 912, S0 (H ) 939 8505 LS 11U

U[3;+0).  518.a) (—o0; —1,5] U [1;+0); ) (—o0; —1) U (2; +o0); B)(l—\/z;l-kx/z);

1.2

r) [%3} 519. a) (—o0; 2) U (2; +o0); 6) (—15,5). 520. a) [—%;1} 6) (1; 4). 521.x<0,3 abo

x>0,7. 522.x<-1,5 abo x>-0,5. 523.a) (—x; 0,2] U [1; +o); 6)(—00; —l]u[—%; +oo);
B) (—o0; +0); 1) [-0,2; 0,25]. 524. a) (—oo; —%}u[_?); +oo); 0) [—12; 2]. 525.x<-3 abo x>4.

526. -6 <x<4.527. PiBHsIHHS Ma€e J1Ba Pi3HI KOPEHi, SKIIO —% <a<1; He Ma€ KOPEHiB, SK-

mo a <—% abo a>1. 528. -2,5<a<-0,5. 529.a) (—o; 1] U [9; +0); ©0) (—o0; =5) U
U (6; +o0);  B)[0; 15]; 1) (—o0; —1,5] U [2; +o0); 1) 0,85 1,255 €) (=35 6); € (5; +o0);
x) {4} U [3; Ho0); 3) [-4; —1) U (=15 1]; 1) (005 =3) U (5; 6) U (6; +0). 530. a) (—o0; —4) U
(65 7]; 6) (=3;3); B) (—2;-1]1U [3;4); 1) [0; 2]. §31. a) (-5; 2]; ©) (—4; —3]; B) [2; +o0);
r) (—o0; —4) U (—4; 0,5) U (5; o). 532.a<-1. 533.a)a<-5, -5<a<-1 abo a>-l;

) ‘3‘32*/§Sas‘3+3zﬁ. 534. 2) bg—%; 6) b<-2. 535. aﬁﬁ. 536. 2) “‘TZC;

2
6) ’"37’;:” 538.(1;1). 539.a)(1;1); 6)(1;-2). 540.90 km/rox. 541.600T; 200T.

542. Mysukantis. 548. a) (0; 0); (2;4); 6) (0;3); (3;0). 549.a) (1;1); (2;4); 6)(3;1);
(=3;-2); 8) (1; 2); (=15 -2); ) (15 1); m) (4 =7); (7;-4); e) (0; 2). 550. a) (0; 1); 6) (9; 0);
(5:2); B)(1;0); (=2;-6). 551.a)(1;3); (=2;0); ©)(-1;2); (1;2); B)(0;0); (I;1).
552.2) (0; 1); (3;4); 0)(1;1); B) (=3;-1); (3;-1); (=1;3); (1;3). 553.a) [lga; 6) 1pu.
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554. a) Yotupu; 6) omuH. 555. a) (-2; 1); (5; —6); 6) (8;2); (2; -1); B) (3; -1); (—6%; 5%);

D3 @3 D@ (0-6r o3 (23] ssew @2 61

(1,75; =0,75); B) (2; 1); 1) (25 1); (0,25;-0,75). 557.a) (—4; -3); (4;-3); (-4;3); (4;3);

0)(4; 1), (2:2); B)(1;3); (7%;—1%); r) (-4;3); (1;-2). 558.a)(-2;-3); (2;3);

6) (—g;—zé); (1;2). 559.a) (1; 1); 6)(6;2). 560.a)(3;3); 6)(1;-2). 561.a)(l;0);

(=0,2; =0,8); ©) (1; 5); (55 1); (=15 =5); (=5; —1). 562. a) (1; —1); (—%; 1%) ;0) (3;4); (4;3);
(=3;-4); (-4;-3). 564.2) (-2;-1); 6) (=2;-3); (5;4); B) (=15 1); (15 1); 1) (0; 0); (3;3).
565.) (0:0): (JV:5): (3Bl 6 (12i-D: (121 @53 (45:3.5):
B)(3; 1), (3:-1); (351 (3:-1); (1;3); (1;-3); (=1;3); (=1;-3); 1) (1;-2);

(215 2-35:2+435) @+35:2-35); 1) [f;—m} (—f;zﬁ}

) (1;3); (1,5;2); ©) (4; 2); (-4; -2); %) (4; -1); (9%; 2%); 3) (3;1); 3;-1); (35 1); (-3;-1);

u) (4;2); (-2;-4). 566. Sdxmo a >-0,45, — nBa po3p’s3ku; sxmo a=-0,45, — omunH
PO3B’s130K; Ko a <—0,45, — po3B’sA3KiB HeMae. 567. a) b<—/2 abo b> JE; 0) b= -2
aib%; 6) x+v5; B) 2 1)3a-c. 5717,
572. 24 km/rox; 3 kM/rox. 573. 10 rpr; 5 rpH. 574. 60 M°. 575. Tak. Brasieka. Po36uiite un-
cia Ha napu (1; 2), (3; 4), ..., (99; 100). O6rpynryiite, o cepen 51 BUOpaHuX 4ucen € qBa
grcia onHiei mapu. 576. 8 m; 7 M. 577. 18 m; 10 M. 578. 1614 a6o -4 1—16. 579. 4; 7. 580. 5
i-3.581.91i-1a6o 11i-9.582.1515.583.12 i 4. 584.28. 585.42. 586. 8 nm; 6 1m.
587.12cm; 5cMm. 588.8 cm; 5cm. 589. 70 km/rox; 60 km/rox. 590. 4 km/ron; 3 xm/rop.
591. 80 km/rom; 60 xm/rox. 592.20 km/rox; 16 km/rox.  593. 60 km/rox; 90 km/roz.
594. 20 rox; 12 ro. 595. 3 ami; 6 muis. 596. 5 M i 7,5 M a6o 6,25 M i 6,25 m°. 597. 15 rox;
30rox. 598.6rox; 12rom. 599.24 c./xB; 20c./xB. 600.1,2ra; 0,8ra. 601.24 a6o 79.
602.36 abo 58. 603.121m; 9 mm. 604.8cm; 6cm. 605. 60 km/ron. 606. 18 yuHiB.
607. 25 rox; 20 rox. 608. 18 rox. 609. 25 km/rox. 610. 2 km/rox. 611. 20 camockuais; 6 peii-

a6o b=~/2. 568.2) a>0; 6) a>2. 569.a)

ciB; 8400 1. 612. 60 km/rox; 120 km/roa. 614.6) (a—b)(am—Db). 616. a) %; 0) 1. 618. Hi.

619. 946 TronbnaniB. Brasziexa. Hexail B opamxepei BUPOCTHIIM /1 TIONBHAHIB. YpaxyiTe, 110
yrcno 7 — 1 mMae ginmuTtrcs Ha 3, Ha 5 1 Ha 7, a yncao n — Ha 11. 622. 1) [7; 8]; e) (=3; 3].
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1,51

3’73
641. Sxmo a <-1 abo —0,5 < a < 0,5 — nBa kopeHi; sAkmo a =—1 abo a =—-0,5 — Tpu Ko-
peni; skmo —1 <a <—0,5 — ygotupu Kopeni; skmo a = 0,5 — oauH KOpiHb; sAKIIO a > 0,5
— KopeHiB Hemae. 642.a)[-5;5]; 6)(—o; =5) U (5; to); B)[-10;10]; 1) (0;7);

623.1)4; e)7. 638.a)(1;1); ( 2 ); 0) (—1;-2); (4;3). 640.a)1; 2; 6)1; B)2.

1) (=003 -2) U (4; +o0);  e) (—2%;1); €) (—o0; =5] U [1; +o0); k) [-3; 6] 643. a) (—4; 2);

3-417.3+417 o
= j 644. a) (-2; 4);

o) (= 1]u[2; boo)y ) (c05—3) U (5; Hoo; r)( :

3
0) (-0,5; 1). 645. a) (—6; —4) U (5; +0); 0) (3; +0). 647.a) -1 <a <3; 6) a<-1 abo a > 3.

648.a)a> 1; 6)m<—%. 649.a=1. 650.2) (—o0; —1) U (8 15]; 6) (=2; —1] U [3; 4).

653. 2) (-3;-6); (1;2); 6)(1;0); (4-1); B)(2;-2); (4,4;,-52); r)(1;-1); (%;—lé);

n) (2;2); (0,75:4,5); €)(0;3); (4;-1). 654.a) (=2;-3); (2;3); 6)(1;2); (2;1); (1;-2);
(-2;1); B)(2:3); (3;2); 1)(0;1); (35 1); (1,5;2,5); (1,5;-0,5). 655.m=3. 656.a=4;
a=-4.657.6cm, 8 cm abo 1 cm, 13 cm. 658. 80; 20. 659. 15. 660. 21 psix. 661. 25 km/rox.
662. 3 rox; 6 roxa. 663. 6 rox.

3asoanna ona camonepesipxu Ne 3

1.B). 2.1). 3.B). 4.1). 5.0). 6.6). 7. 1) —1I'); 2) — A); 3) — J1); 4) — B). 8. 3pocrae Ha npo-
MiKKY [1;+0); cnagae Ha mpoMikky (—oo; 1]. 9. (—o0;-3] U [0; +0). 10. (-3;-2); (1;2).
11. 5; 7. 12. a) (—oo; 8]; 6) (—o0; —1), (3; +0); B) [1; +o0). 13.[-2; 0,25]. 14. (2; 2); (-2; 2).

15. (5;—1); (-0,2; 0,3). 16.20 rox. 17. (700;71%%[%;1%) 18.-10<a<2. 19.(2; 1);

(=2;-1); (3; %) ; (—3; —%) . 20.2 po3p’sizku, skuo a=0; 3 po3B’s3KH, SAKIIO a=>5.
21. 20 km; 10 km/rog.
§3

669.6) 3; 7; 11; 15. 679. 5. 680. 100. 683. 10; 15. 684. Hi; Tak. 685. Tak; Hi. 686.a) n>11;
0)n<19. 687.a) n<18; 6) n>9. 688. 33. 689. a) 10; 6) 39. 690. a) 15; 6) 49. 691.-0,5.

692. 1,5. 693. a) -3; -5; -9; —17; -33; 0) 2; —%; —6; —2; 7. 694. a) 5; —10; 20; —40; 80;
0)1;2;4;,7,12. 696.b,=3; b, :bj —1;3; 8; 63; 3968. 701.22. 702. 1; 2; 3; 4; 5; 6; 7.
703.2) (9x — 1)(x—1); 6) (x—3)(x +3)(x* + 4). 704. a) (=o033); ©) (—o0;—2]U[l;+0).
705. a) (3; -2); (5;-2); 6) (1;-3), (-4,6; 5,4). 706. 25 ron; 20 ron. 707.-5; 2. 708. [lepe-
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Moxke AHApil. Braszieka. BpaxyiiTe, I0: KOXKEH i3 XJIOMIIB MOXE JOIIOBHIOBATH XO/H CyTIe-
pHuka 10 4 kiitTnHoK; Mk ¢imkamu € 201 kimitueaka, a 201 =50 - 4 + 1. Anzapiil neprnm
XOJIOM TIepecyBa€ CBOIO (ilIKy Ha OAHY KIITHHKY. HactymHi xonu: sikimo Cepriil mepecyBae
¢imky Ha oaHy abo Ha /1Bi, 200 HA TPU KIITHHKH JIiBOPYY, TO AHAPIi JOMOBHIOE XOIH CY-
MepHUKA 10 4 KIITHHOK, PyXardH CBOIO (ilIKy mpaBopyd; ko Cepriii nepeminrye Gimky
Ha o/iHy abo Ha JBi, a00 Ha TPM KIITHHKH MPaBOPYyY, TO AHJIPIH poONUTH Takuii caMuil Xif.
T17.a)d=28; a;=17; 6)d=-5; a;=—7. 719.a)2,5; 18; 6)—4; —6. 721. a) 40; 0) —19.
723.a)a,=0,8+0,2(n—1); 3,8 6)a,=—-6—-4n—1); —66. 724.a) 26; 6) 4. 725.a) §;
0) —8. 726.a) 9; 0)45. 727.a) 11; 6) 7. 728. a) 6; ©) 0,4. 729. a) 7; 6) —0,9. 730. a) Taxk;
0) ni. 731. a) Tak; 0) tak. 732. Hi; tak. 733. a) Tax; 6) ui. 734. 78 cxinuis; 150 cximmis.
735. 19 3anau. 736. 1; 5. 737.15. 738. a) 2; —0,2; 6) 73; B) §; 1) 4. 739.2) 3; 0,5; 6)-S;
B) —2; 1) —7. 740. 36. 741. —6. 743. a) 18; 6) 1; 3. 744. 5. 745. 37 cm, 40 cMm, 43 cm. 746. 0; —2;
—4. 747.22,6. 748. 27 pubun; 54 pubunun. 749. 94. 750. —1,5. 751. 2,4. 752. 60°. 753.22,5.

754.19; 30; 41; 52. 758.a)-7;1; 6)1. 760.a) (foogl)u(Z%;Jroo); 6) [-1,5; 21].

762. a) 12,5%; 6) 8 rpym. 763. He moxe. Braszisxa. O0rpyHTYyi#iTe, 110 10OYTOK ycix 14 un-
cesl TOpiBHIOE TOOYTKY 4YETBEPTHX CTCNCHIB 8 dYHCelN, 3allMCaHuX y BEpIIMHAX Kyoa.
767.a) 68; 6)—15. 769.a) 153; 6)-—45; B)8l; r)9,9. 770.a) 1275; ©) 155; B)-210.
771. a) 820; 6) 555. 772.40 cm. 773.15. 774. -26. 775. a) 2500; 6) 812; B) 3528; 1) 4905;
n) 1470; e) —156. 776. a) 2550; 6) 676; B) 465; r) 25250; n) 255. 777. 31. 778. 10. 779. -3; 4.
780. 3. 781.10; 5. 782.-3; 2. 783. 4. 784.5. 785. 145. 786. 48. 787. 168 cm. 788. 6 nHiB.
789. 7 mmis. 790.770. 791. 123300. 792.372. 793.-264. 794. a) n(n + 1); 6) n*. 795.11.
796. a) 6; 6) 39. 797. 470 m. 798. a) 2; 6) —6. 799. a) (—o0; 8]; 6) (—o0; 0); (4; +0); B) (—0; 2].

800. a) (3; —1); (5;-3); 6) (—1;—1); (7; 3). 801. 13 %. 802. 20 xr; 30 xr. 803. He moxHa.

Brasisxa. [lpunycTith, Mo BKazaHe PO30OHUTTS iCHye. OOrpyHTyiite, o Toxi cyma 4 gmcen
KOJKHOT I'pyIH KpaTHa 4 i cyma Bcix 4ncen kpaTHa 4. 3HaHIITh cyMy BCIiX 4HCel i nepesipre,
4y BOHa HacmpaBni kpatHa 4. 814.a)-3; —54; 6) 0,5; 0,5. 818.a) 81; 6) 32. 819.a) 1;
0) 625. 820. a) 2; 6) —32. 821. a) -2 a6o 2; 6) —0,1 a6o 0,1. 822. a) -4 abo 4; 6) -3 abo 3.
824.a)—15 abo 15; 6)—12 abo 12. 825.a)-18 abo 18' 0)—7 a60 7. 826.64; 3,24.

827. a) Tak; 6) ui. 828. a) Tak; 6) tak. 829. Tak. 830.a) —— a60 —; 0)—12,8. 831.a) -5
ado 5; 6)-0,25 abo 0,25. 832.54. 833.-2. 834.064. 835. —64 a60 —0,25. 836.4 cv’.

837. 4.5 oM. 838. a) by = 7; by = 343 260 by = —7; by =343 6) by = 3: by = §,b5= % a60
by = 3; b3=7%; by =— 136 839.x=4; y=1 a6o x=—4; y=—1. 840. —/3 a60 3.

841. 125 cv’. 842. 8 pokiB. 843. a) Tak; 0) tak. 844. 7; —21; 63; —189 abo —14; —42; —126;
—378. 845.0,9; 1,5; 2,5 a6o 9; 3; 1. 846.-3; —6; —12; —24. 847.1; 5. 848.x=1; y=1.
(a + b)(m + n)

m-—n

4
849. 32. 850.a)2i4; 6) 851.2) (—oo; 1); 6) (~11;5). 853.25 v’
X
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854. 0 <a <4. 855. 5. Brasisxa. Hexait mist Hymepaii cropinok Jlecst Bukopucrana uucna 1, 2,
..., N. 3HalAITh HalOlIblIe 3HaYeHHs cymu | +2 + ... + n, ke He nepesuirye 125, i 3po0iTh
BUCHOBOK. 858.2a)-160; ©0)-21; B)—1,75; r)2,5. 860.2a)33; ©6)24,2. 861.a)7;, 0)2.
862. 128. 863. 486. 864. 256. 865. a) 1240; 6) 2,0625. 866. a) —168; 6) —7,875. 867. 4%.
868. 2184. 869. 765 abo —255. 870. 12; 6; 3 ado 3;6; 12. 871.384. 872.15,5. 873. a) 2;
0) 1. 874. [5; +o0). 875. m = 1. 876. 20 i 30 enekrpoaBuryHis. 877. 744 cTopinku. Brasiska.
Jpyruii po3ain MaTuMe HalOUIbIIE CTOPIHOK, SKIIO HOMEpP OCTAHHBOI CTOPIHKH MEPLIOro
po3zainy nounHaerses 3 mudpu 1, qpyroro — 3 mmdpu 8, a Tperboro — 3 mudpu 9. Ilapni
mudpu 2, 4 1 6 MaroTh OyTH OCTaHHIMH B HOMEpax yKa3aHUX CTOPIHOK, a mudppu 3,517 —
. 511 (n+1D)(3Bn+2) 1 it 2

. .a) 9— ANMLEEAS = ~1). . 2) 259: .
cepensivit.  878.2) 955 6) 5 ;' B) 2(3 1). 879.2)259; 6)n’;

B) 2(2' ~1). 880. 5”(’;“). g1, "U1+D)

882.a) 10; 80; 6) 10. 883.a) 1; 120; &) 9.

884. 1 m. 885.53,9 M. 886.3a 21-ii neub; 4 gui. 887.45 m. 888. 0,5 cm. 891. a) %;
n+l _ _
6) 2 (n-1)+2; B) 108#. 892.7. 894.7c. 895.~762«Ila. 896. %‘

898. [—6; + oo) . 899. a < 2. 900. 2000 rpH. 901. Bxraziexa. OOrpyHTYylTE: 1) AKIIO KBUTOK 3

HOMEpOM abcdef € «macnuBUM», TO # KBHTOK 3 HOMEpOM fedcha € «IaciuBHMY,
2) SIKIIO HOMEPH [UX JBOX «IIACIMBHX» KBUTKIB € PI3HUMH, TO IX cyma ainmutbest Ha 1001;
3) KO HOMEpH OJIHAKOBi, ToO HOoMep aiumuThes Ha 1001. 902.a) -23; —44; —71; —104;
0) —24; 48; —96; 192. 903. a) -5; —7; —11; —19; 6) 3; 5; 19; 85. 904. Tax; ni. 905. 2; 3.
907. a) 4; 27; 6) —2,5; —6,3. 908. a) a, =13 —12(n —1) ;0) a, =—4+ O,S(n —1). 910. a) -3;
0) —2. 911. 7. 912. 55 cm. 913. a) 40; 6) —80; B) 235; 1) 160. 914. a) 5096; 6) 2805; B) 2460;
r) 3969; 1) 6120; e) 741. 915. a) —4,1; 6) 4,3. 917. 15. 918. 2639. 919. —18. 920. 43,75 m.

922. a) 4; 320; 0) %; 0,025. 923. a) 81; 0) 61—4 925.—% abo % 926. a) 630; 0) —15,75.
927.7,75. 928. 243. 929. —1; —5; —-25; —125 abo —125; -25; -5; —1. 930. 32 cm. 931. 6; 17;

28. 932.-3; 6; —12. 933. a) % . 6) 852 ; B) 63. 934. (—o0; 1) U (4; +o0). 935. a) n < 44;

5
16
6) 1= 36.936. a) (n+ 1)(2n + 1); 6) 1—%. 937. 10.

3aseoanns ona camonepesipku No 4

1.6).2.1).3.6).4.8).5.6). 6.1). 7. 1) — B); 2) — J); 3) —1I); 4) — A). 8. a) 19,2; 6) 22.
9.-49. 10.40,5. 11.-252. 12.Tax. 13.1,2; -3. 14.1635. 15.-0,5. 16. 3; 381. 17.61.
18. 108.19. 5. 20. —1,4 a6o 3. 21. —-18; —12; -8 abo —2; —4; 8.
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§4
939. 20 cocobamu. 940. 48 ciocobamu. 941. 9 MapupyTiB. 942. 30 cnocobamu.
943. 60 uncen. 944. 100 uncen. 945. 81 uucno. 946. 720 cnocobamu. 947. 756 cnocobamu.
948. 151 200 crocobamu. 949. 120 criocodamu. 950. 120 criocobamu. 951. 24 criocobamu.
952.207 360 000 3HakiB. 953.32 760 cmocobamu. 954.720 wumcen. 955.768 wuwmcen.
956. 275 cnocobamu. 957. 110 cmocobamu. 958. 121 pykoctuckanns. 959. 3 cmocobamu.
960. 10 xopa. 961. 491 400 cnocobamu. 962. 729 crnocodamu. 963. 12 criocodbamu. 964. 4
TpUKYTHHKH. 965.331 776 cmnocobamu. 966.44 100 crnocobamu. 967. 100 nimbHUKIB.
968. 84 yncna. 969. 60 uncen. 970. 90 cocobamu. 971. a) (—o; -2); 6) (0,5; 1). 973. k> 11.
974. 75 mu. 975. He moxytb. Brasziexa. [Iponymepyiite nepeBa no xoiy 3 1-ro mo 10-e.

Vpaxyiite, 0 cymMa HOMEpIB JepeB, Ha SKUX CHAATH TOIYOH, 32 IXHBOTO HEpeTiTaHHs abo
HE 3MIiHIOEThCs, a0 3MiHIOeThes Ha 10, ToMy ocrava Bix aineHHs wiei cymu Ha 10 He 3Mi-
HioeTbes1. [TopiBHSITE MOYAaTKOBY OcTady Ta OCTady, SIKOM BCi royiyOH CLIM Ha OJIHE JepPEBO.

982.6) 0; B) é 983. a) l; 0) E; B) 0. 984. i 985. g 986. i; i 987. z; E
6 4 4 15 5 200 20 99
.. 9 8 4 16 1

988. 0,9. 989. 0,04. 990. 30 moctpinis. 992.a) —; 0) —; B) —; 1) —. 993.a) —;
25 25 25 25 10

0) i; B) i; r) 0. 994. g 995. i 996. 1 997. 1 998. l 999. l 1000. 540 i 360

10 30 5 20 3 3 6 6

. . . . 1 1 1 2

mikpocxem. 1001. 12 pmisuar i1 16 xmonuis. 1002. ——. 1003. —. 1004. —. 1005. —.
720 125 60 5

1006. E 1007. L 1008. B 1009. l 1010. a) g; 0) E 1012. -6; 4. 1014. 3 kr.

5 500 29 12 8 16

1022. 3,2 kr.  1023.392,5r. 1024. 116 Ttc. rpa. 1025, 2 momunku.  1029. 7,5 Gais.

1030. 9 owox. 1032.9%. 1033. a) 3ab’c’; 6) \/g 1034. a) (-2; -4); (2;4); 06)(-1;4).
a

1 .
1035. a= g; a=1.1036. 45 c. 1037. Brasziexa. YpaxyiTe, 1110 BiJ IEPECTAHOBKH LU UU-

ciaa MOAUMbHICTE HA 3 1 Ha 9 He 3MmiHroerhcs. 1038. 35 cmocobamm; 300 crmocobamm.

1039. a) 160 cnocobamu; ©6) 92 cnocodamu. 1040. 5832 umcen. 1041.40 uyucen.

1042. 30 240 cmocodamu. 1043. 42 crnocobamu. 1044. 120 OykpocrnonyueHb. 1045. 0,97.
1 1 1 1 1

1047. a) l; 0)1; B) i; r) —. 1048. —. 1049. i 1050. —. 1051. —. 1052. —.
2 10 10 3 11 4 4 10

1053. a) é; 0) % 1056. —1° C. 1057. 8 miaTAryBaHb.
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3aeoanun 0na camonepesipku Ne 5
1.0). 2.B). 3.B). 4. 2). 5.0). 6. B). 7. 1) — b); 2) —I'); 3) — B); 4) — A). 8. 380 cnocoba-

M. 9. 64 gucia. 10. % 12. 120 crocobamu. 13. 500 uucen. 14. 12 gisuar. 15. % 17.45

criocobamu. 18. 30 951 gucio. 19. % 20. % 21. 6 migHIMaHb.

3aoaui nioguuienoi CKiaoHocmi

1 1 1 1 1 1
1064. B) Braziexa. Ypaxyite, mo ——>—, >— .., >—, e n>1.
n+l 2n n+2 2n n+n 2n
1

1) Brasieka. % < :L—l , nen>1.1068. x=1; y = 1. Brasisxa. JloBeniTh, 110
n n(n—l) n-1 n

x+l >2 s x>0, 10 TOro x x+l =2 mume st x = 1. 1070. 2, 3, 11 0 pubun. 1071. 14

x Jx
i 18 xmommis. 1072. Karep, sikuii mamBe nputokoro. 1073. Skmo b <-2 abo b >3, To
b+1

xS%;meob=72 a60 b =3, T0 x — OyIb-sKe YHCIIO; KO —2 < b < 3, TO xzm.

1074. a) (-o0; 1] U [3;+0);  6) Glj 1075.a=-2. 1078.a=3. 1079.x=55.
1080.%, 1081. (—o0; 3] U {-1} U [1;+). 1082.a<-1; a23. 1084.x<_#’

5

3‘2 <x<# a6o x > # 1085.a<4; a>5.1086. a < 1,5. 1087. Slxmo a < 1
a00 a = 1 — oxuH KOpiHb; AKIO —1 < a < 1 — 1Ba KOpeHi; KO g > 1 — KOpEeHIB HEeMae.
1088. ¢ > 1. 1089. a) —0,5; 6) 0,5. 1090. a) (8; 2); (-8; -2); 6) (1; 2); (-2,5;-1,5); B) (1; 3);
(3; 1); 1) (=25 3); (3:-2); m) (03 1); €) (2; 8); (852); €) (2 3); (-2;-3); w) (8;2); (-8; -2);
(5;-8.,5); (-5; 8,5). 1091. a =—0,75. 1092. a =-3; a=—1; a=1; a = 3. 1093. fxuio |a| > 2
a60 a =0, — 2 po3B’s13ky; KL |a| = 2 abo |4 =\/§, — 3 po3B’sA3KH; IS PEIITH 3HAYCHD a
— 4 po3e’szku. 1094. a =4. 1095. 2 rox. 1096. 60 1. 1097. 4 km/roa; 5 km/roa. 1098. 48;

35. 1099. 210 km. 1102. Hi. 1103. 60. 1104. He moxytb. 1105. Tak. 1106. 17. 1107. 6.
1108. 11. 1109. 13. 1110. 172. 1111.24 010 000. 1112.—-1; 0; 1; 2. 1113. a=k(k—1), ne

1 3. 1. 1. 3

2
k— L1114 - - o+ ===). 1115.p=0,
HaTypaJlbHE 4YUCIIO 373 3 3t (sxmo  a 27) p

r=0. 1116.3, 6, 12 a6o 12, 6, 3. 1117. 1. 1118. 42. 1119. g, %, % aGo 4, 20, 100.
1120. 36 ciocobamu. 1121. 3136 cnocobamu. 1122. a) 16 yucern; 6) 66 uucen; B) 33 yucna;

r) 33 yncna. 1123. 572 yncna. 1124. 6 933 264. 1125. L 1126. i 1127. L
20160 31 5040
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- — TEOMETPHYHA .....ccuvvrnrnnene. 184
NPEAMETHUH — ;ee?:tie;f:;}?; reoMeTpuyHa.. 198
HOKAKYMK . ien TEOMETpRIE
PiBHOCHIIBHI HEPIBHOCTI ......ecneenen. 36
Bnacrusocti Po3B’s130K

— apu¢mernyHoi nporpecii.... 170 — HepiBHOCTI 3 OJIHi€IO

— IGOMETPUYHOI POrpecii...... 186 BMIHHOFO ..ot
— QYHKITHA ..o 82 — cucTeMmu HepiBHOCTeT
— YHCJIOBHUX HEPIBHOCTEM ......... 13 .
) — CHCTEMH PIBHSHb .........c.......
TicTorpaMa .....cccoeveveveveiiiieeeee, 227
i CepeHE 3HAUCHHS .........ocvvnennnnnne
I'padik QYHKIT ..ooveeeeiieieeeeee 72
. Cucrema
— KBaJPATUYHOT .....eeevreaneennnne, 111

— HEpiBHOCTEH 3 OJHIEI0

JlonaBaHHs 4uCI0BUX HepiBHOCTEMH. 20 -
BMIHHOKO ...ooveieireieeie e 50

JloBeIeHHST HEPIBHOCTEH ....c.veuvenennee

.. .. — pIBHAHB 13 IBOMA
IMOBipHICTE BUTIAIKOBOT TO/II1. p A

KoMGiHaTOpHE MpaBiio CyMH. 3M1HH.I/IMI/I s 131
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