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HOmni ppysi!

et ninpyysukK 3 anredpu nmobygoBaHO Tak caMo, AK i
OiApyYHUK AJiA 8 KJIacy, 3a AKMM BA HABYAJKUCA MUHYJIOIO
poxy. Bin micTuTE Teopirw, 3azaui i Bmpasu, 3aBOaHHA A
camocTiiiHuX pobiT, 3anuTaHHA AJA caMoIepeBipKH, icTo-
puuHi BizomocTi TOLIO.

Bupuaroum Teopiro, 3BepTaiTe yBary Ha CJ0Ba, BHAiJIeH]
Kypcueom, — Iie HOBi TepMiHHU, AKi Tpeba 3HATH, PO3yMiTH,
1110 BOHM 03HauarTh. Habpaxi sxupaum mpudTom abo crinim
KOJILOPOM DEUEHHS € OCHOBHMMHU O3HAUYEHHAMH, IIPABUJIAMHA
Ta iIHIMWMHY Ba)KJIUBUMH MATEMAaTHUYHHUMHU TBEPAKEHHAMH.
Ix coix ymitu dopmysmoBaT (MOKHA — CBOIMH CI0BaMH) i
3aCTOCOBYBATH [0 PO3B’sA3yBaHHA BIpPAB i 3ajad.

€ B nmiApyuyHHKY 3aJadi 3 MaTeMaTUYHOro (POaABKIOPY
pisHux HapomiB, 3ajaui BimoMux mMaTeMaTHKiB, iHmi icTo-
puuHi 3agaui. Anre6pa, AK i Bca maTemMaTHKa, — Ie He
TiIBKH Ba)XJIMBHH IHCTPYMEHT HAYKOBOrO nizHaHHA i
no0puii 3aci6 PO3BUTKY JIOTIUHOI'O MUCJIEHHA YYHIiB, BOHA €
CKJIaJOBOI0 3arajibHOJIOACHKOL KYJIBTYDH.

¥ xo:xuomy maparpadi nigpyunuka € pybpurka «Xouere
3HaTH e 6inpIme? », 110 MiCTHUTH AOZATKOBL BigoMocTi g
YUHiB, AKi 0COGJHBO LiKABJAATHCA MaTeMaTHKOIO (11 mo3HAa-
yeHo £2 ). Bignosigaroum Ha 3anmmranua pyopuru «[lepesipte
cebe», B 3MOXKETe 3aKPinuTH, Y3araJbHUTH i cuCcTeMaTH3Y-
BaTH 3400yTi 3HAHHA, BMiHHA Ta HABUYKHY, OlePrKaHi mig Jac
BHUBYEHHA TeMu. ¥ pyopumi « Bukonaemo pasom!» HaBegeHO
3pasK¥ PO3B’A3aHHA HaWMBaXKJIMBIiIIMX BUAIB Brpas. KopucHo
03HAMOMHTHCA 3 IIMMHU IPUKJIaZaMU, IIepIl HiXk BUKOHYBA-
TH noMaIIHi 3aBAaHHs (IX I03HAYEHO 3HAKOM »).

IlizpyYyHHUK MiCTUTE BIIPABY Pi3HUX PiBHIB — Bij mopiBHA-
HO IIPOCTHX 10 JOCHUTH CKAagHux. HoMepu ocTaHHIX mO3HA-
YeHO 3ipoYKoI0 (¥), BOHU IIPOIIOHYIOTHCA THM YYHAM, AKi 3r0-
JOM HABUATHMYThCA Y KJacax 3 NOoraubieHuM BUBUEHHAM
MmaremaTuku. Martepianu pyopuku «'oTyemocsa 10 TeMaTUd-
HOT'O OI[iHIOBAHHA» JOIOMOXXYTH BAM IIOBTOPUTH i cucTema-
THU3YBATH BUBUEHMUM MaTepiaj. «IcTopuuHi BimoMocTi» cripu-
ATHMYTH PO3MIUPEHHI0O KPYro30py KOXKHOTO Y4HA.

Bascaemo yenixie y naswanni!







Hepienocmi BuxopucToBy-  OCHOBHi TemMu po3giny:
I0TBH TAK CAMO 9YACTO, AK 1, gpactusocTi YMCNOBMX
pisEocti. 8a ix gomomoroi HepiBHOCTeil;
3PYYHO MOJeJII0OBATH BigHO- g y
mienHs Ginbire — memme, ko-  ° NOABIAHI HepisHoCTi;
porime — gosire Ta iH. IK i e po3s’s3yBaHHs HepiBHO-
piBHOCTI, HEDIBHOCTi GYBAlOTH cTeil 3 OAHIEI 3MIHHOIO;
:HH::;O:;:& e 3@}3{5’31 * CUCTEMH HepiBHOCTeil

a 3 OAHIEI0 3MiHHOIO.
3YIOTB. _ LY

; §1. 3ArAJibHI BIAOMOCTI
" NPO HEPIBHOCTI

Axmo yncao @ menine abo 6iybIme Bix Umciia b, To 3aMUCYIOTH
BignoBigHO a < b abo a > b. Hanpuknanu,
3<bH, -7>-13.
3micT coiBBifHOIIEHE «6inbIle» i ¢MeHIIe» MOXKHA PO3KDH-
TH TAKUM O03HAUYEHHAM.

( > Yucno a Ginbwe Big b, AKWo pisHuua a — b — uucno po-
AaTHe; YACNO a MeHLUe Bif b, AKW,0 pisHuua a —b —yncno
Bif’eMHe.

OckinpKHu pisHUIA a — b MosKe OyTH JOJATHOIO, Bil’€MHOIO
a00 JOpiBHIOBATH HYJIIO, TO AJIA AOBiIBHUX Hi¥icHUX uucen a i b
BHKOHYETBECA OJHE i1 TiNBKM OfHE 3 TPHOX CIIiBBiHOIIEHE:

a>b, a<baboa=>b.

Kopucrymouucs chopMyIb0BAHUM BHINE 03HAUEHHAM, MOXK-
HAa IOPiBHIOBATH YHMCJIA, TOOTO BCTAHOBJIOBATH, AKE 3 HUX
oinpmre, a sxe — menwme. Hanpukiaan, mod mopiBHATH Apobu

4 .11 L.
i = MO 1X P1I3HHIIIO:
5 i 25 * 3HANUJIEeMO IX pisHHII
4 11 _4-25-119 _ 1
9 25 9.25 225
2 5 4 11
Pizanusa gasux apobiB — 4YMCII0 ZOZATHE, TOMY ? > 25
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8 Poapin 1

Ha xoopauHaTHi# npaAMil MeHIIOMY YHCJIY Bigmorizae Tou-
Ka, [0 JIEXKHUTH JIIBOPYY Bif TOuKHM, fiKa Bigmosigae Oinbimomy
yucsny. HanpukJian, manioHok 1 BizmoBizae Takum cmiBBigHO-
IIeHHAM:

c<a,a<b, c<b.

c a b
: = -

Man. 1

HepisricTs — abcTpakTHA MaTeMATHUHA MOJEJL BiZHOIIIEHD
MeHIIe — OiynbIne, HUMKYe — BHUINE, KOPOTIIE — JOOBIIE, BYK-
Ye — IIUpINe, TOHIIE — TOBCTiIlIe, AeIleBINe — JOPOXKYe, MO-
Joxire — crapie Ta 6ararbox inmmux. Kpim sHakis < (MeHIie)
i > (6inpIime) yacTO BUKOPHUCTOBYIOTH TAKOXK 3HAKU: < — MEHIIIe
abo gpopiBHwe (He Oinpme), =2 — Oinbme abo XOpiBHIOE
(He meHIIIE).

3anuc a £ b o3Hayvae, u.l,o a < b a60 a= b

3anuc a 2 b o3Ha4vae, Lo a > b aboa=b.

Hanpnxnag, MOJKHa CTBEPAKYBATH, IO 2 <5bH,42414,
-0,5.

3Haxku < i > HA3UBAKOThL 3HAKAMU CMPO20i Hepisnocmi. Boru
IPOTHJIEMKHI OAUH ONHOMY: AKIO0 a <b, To b > a, i HaBmaku. 3Ha-
KK < 1 2 TakoxX IPOTHUIEXHI OAUH OJHOMY, IX HA3WBAIOTE 3HA-
Kamu Hecmpozoi Hepienocmi. Byab-axkuii i3 3HaKiB <, >, < 1 2
Has3uBAalOTh 3HAKOM HepieHoCmi.

ABa BUpa3u, cnony4yeHi 3HakomMm HepiBHOCTI, YTBOPIOIOTb
> HepiBHIiCTb.

Ilpuknazu HepiBHOCTEM: 3 < V10, a? + b%> 2ab, 3x - 5> 0.

Bupas, aKH# CcTOITh JiBOPYY UM IPABOPYY BijJ 3HaKa He-
piBHOCTi, HA3WBAKTH BiAMOBiAHO JIiBOI0 UM IPABOIO YACTHUHOIO
HepiBHOCTi. Hanpuknazn, JIiBoxo 4acTHHOIO HepiBHOCTI Hx +4 <8
€ Bupas 5x + 4, a npaBo0 — yucao 8 (6yAb-AKe YMCJIO TAKOMK
BBAXKAETHCSA BUPA3OM).

SAxngo o6uaABi YaACTHHH HEPiBHOCTI — 4YMCJIOBi BHpas3w, il Ha-
3MBAIOTh YUCNL06010 Hepiénicmio. Taki HepiBHOCTI 6yBarOTH IIpa-
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HEPIBHOCTI 9

BuJIbHI a60 HenpasuabHi, Hanpukinan, 3 HepiBHOCTEH 2 < 3,

J2 = 1, —3 < -5 xBi mepiui npaBUJILHI, & TDETA — HENPAaBUJbLHA,
60 uncao —3 6inbmre Big —5.

Hepisnicmb 3i 3mMiHHUMU TIDU OAHUX 3HAYEHHAX 3MiHHUX
Mosxe OyTH IPaBUJIBHOIO, & TP iHmMUX — HenpasBuabHOM. Ha-
NIpUKJaj, HepiBHicTh 2x + 3 > 5 NpaBUJIbHA, AKIIO X AOPiBHIOE
2, 38, 4, 5, a axmo x gopisHioE 1, 0, —1, —2, — HenmpaBUJbHA.
T'oBopATs, [0 3HaA4YEHHA 2, 3, 4, 5 JaHY HEPiBHICTH 3a/10BOJIbHA-
10Tk, a 1, 0, -1, —2 — He 3a0BOJILHAIOTE,

Kpim HaBefeHWX BULLe 3HaKiB HepisHOCTi (<, >, <, 2) YacTo BUKOpU-
CTOBYEThCA We 3HaK # (He fopiBHIOE). AKwWo, Hanpuknapg,
cnisBiaHoweHHs «He Ginbwe» (@ £ b) osHavae @ < b abo a = b, To
CniBBILHOLWEHHS «He JopisHioe» (@ # b) o3Havae a < ba6o a > b.

BigHOLWEHHSA «He A0opPiBHIOE» NPUHLIMMOBO BiAPI3HAETLCA Big, «He Binblue».
[na BCix BioHOWeEHb PIBHOCTI | HEpPIBHOCTI, AKi N03Ha4aloTh 3HaKaMu =, <,
>, <, 2, cnpaBAXYETLCA BNACTUBICTb TPAH3UTUBHOCTI, TO6TO i3 @ < b i
b < ¢ BunAuBae, Wo a < ¢. A ana BigHOLWEHHS «He AOopiBHIOE» Taka Bna-
CTUBICTb MOXe He cnpaBmxyBaThch: i3 @ # b i b # ¢ He 3aBXau BUNNUBaE a #
c.Hanpuknap, 2 # 3 i 3 # 2, ane BigHoweHHs 2 # 2 xubHe, HenpasunbHe.

ToMy Aani, roBOpAYY NPO HEPiBHOCTI, MaTUMeMOo Ha yBasi fABa 4Yuc-
na abo Bupasu, cnonyyeHi Byab-a9KUM i3 3HakiB <, >, <, 2, ane He
3HaKOM #.

@ MNepesipre cebe

S
e

L]

i

| 1. Ba AK0I yMOBY UMCJIO a Ginbie 3a c?

:l 2. Illo Take HepiBHiCTH?

| » 3. fIki 6yBaroTh HepiBHOCTI?

E . 4, SIKi HepiBHOCTi HA3UBAIOTH CTPOIUMHU, AK1 — HECTPOrUMHU?
|

.

[]

¢ 5. IIlo o3HauawTh 3amucHu a < b, a 2 b? IIpounTaiire ix.

I@ BukoHaemo pasom!

1. ke 3 unces a i b meHIIe, AKNIIO:

a)a—-b=(-1)% 6)a=b-3; B)a—5=b?

v Posp’ssanHsA a)a — b=(-1) =1 (aucno goxarse),
oTke, b < a; 6) 3HaMAemo pisHuIo uncea aib: a — b =-3 (aucuo
Bin’emue), oTxxe, a < b; B) a — b =5 (umcso noparHe), oTke, b <a.

Bigmosiags.a)b<a; 0)a<b; B)b<a.
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10 Poaain 1

2. 3a saxoi ymosu Bupas 4 — (2x + 3)? Mae Ha#GinbIIe 3HAYCHHA?

v Poss’asanH4da. [Jaaui Bupas Mae Ha¥binbine 3HaYeH-
HA, AKIO Bix’eMHUK HaliMeHmnuit. A Bupas (2x + 3)2 Mae€ Hau-
MeHIIIe 3Ha4YeHHA, AKIo 2x + 3 =0, Trobro npu x = —1,5.

Bigmosiags. Axmo x =-1,5.

3. fIxa 3 pisuunp 6iybmra i B cKinbKH pasis:

2009%°1° — 2009%°°° gy 2009%°° - 2009%°%87

v Poss’asanna. 200921 -2009%°%° =2009%°%° (2009 - 1)=
=2008 - 2009%°%;

2009%°%° — 2009%°%8 = 20092°%8(2009 - 1) =2008 - 2009%°°%;

(2008 - 2009%°%%) : (2008 - 20092°°%) = 2009.

Bignosias. Ilepma pisuuma OGinpma Big gpyrol B
2009 pasis.

¥ Buxonaitre ycHo |

1. ke 3 unces x i y meHINIe, AKIIO:
a)x—-y=1; O6)x—-y=-1; B)y—-x=2; r)y—-5=x?
2. Touku K, L, M 3 xoopauHatamu k, [, m po3MineHo Ha KOOPAH-
HaTHiM MpsiMiii, K MOKa3aHo HA MAIOHKY 2. IlopiBHsiITe UKca:

K(k). L(l) : : M(m)
SR e ;
Man. 2
a)kim; 0)kil; Bymil;
r)0il; ) kil; pymi-1.
3. Yu npaBUJIEHA HEPiBHICTH:
a)222; 6) -3 <-5; B) 3<2; r) —-5<-2?

L

ITopiBHATE yMca:

. 9 . k. .. ] g O
a) 1,281 e 0) 0,02 i 50 B) ~ 0,33; r)1,6i 3"

5. ITopiBHAMTE npodm:
5 .3 4 4
a7 igs 0~z i-gs

5,8 . o T 38

B)glys T gl 57
1 e

6. Uu 3aB)K/AM 3HAYECHHA ~ MeHIIe 32 Bi/NOBi/He 3HAUCHHSA x?

7. Uu 3aB)XAM 3HAUEHHA /X MeHIIe 3a BiAnoBigue 3HaueHHsA x?
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HEPIBHOCTI 11 1
Pisens A
8. fAxe 3 uucern a i b 6inbIne, AKINO:
a)a—-b=0,01; 0)a—-b=-3,7; B)a=2,3+b;
rb-a=(-3)% 1)a-b=0; mb=a+1?
» 9. IlopiBasaiiTe uucaa m i n, AKIIO:
aym-n=0,5; 6)n—-m=5; B)ym-4=n; rym+3=n.
10. ITopiBHsafiTe uucaa x i y, AKIINO:
aA)y—x=-1; 0O)ax—-y=7 Bx=y=8: Py—x=0.
11. ki 3 HepiBHOCTeM MIPABUJIbHI:

a) -7 > —5; 6)4,82-3,4; B)J5 <m;

1 ’ 1 515 <
r) E>0,51 r) 2 4 >1,5; ,I[)TC_ 3914?

3
» 12. TouKu 3 KOOPAMHATAMH 4, b, ¢ poadMilleHi Ha KOOpAUHATHIHK
npaMii, AK IOKa3aHO HA MAaJMOHKY 3. fAKe 3 unucena, b, c Hai-
6inbine, Ake — Hatimenme? Yu npaBUIIbHI HePiBHOCTI:
a)a <b; 6)b<c; B)c<a; T1)b2=cC?

Ala) C(e) B(b)

A

Man. 3

13. ITopiBHAMTe UnNCIIa:

10 . 19 28 29
)11120, 629130, ) 1098
7 9 2 9 5 1
gLt Dpiwgy A 7i-3

14. Po3micTiTe y HOPAAKY CHATaHHA YKCJIA:

1 J10; 2+42; 5-43.

2 15. PosmicTiTh y IOPAAKY 3POCTAHHSA UMCJIA:
2; J5; -12; 2%; 0; -3

29
16. fixe 3 umcen 1,5; 50 ; J10 :2; J7 -0,5 Haiibinbue?
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r 12 Poapin 1
17. IopisusiiTe 3HAYEeHHA BUpAasiB 2x + 3 i 3x — 2, AKIIO:

a)x=-1; 0) x=0; B)x=295; rya="T.
18. ITopiBHaliTe 3HaYeHHA YyHKHII y = 2x — 1, AKINO:
aA)x=1ix=2; 0)x=—-1ix=-2; B)x=0,1ix=0,2.
9 19. IopisHsaiiTe sHAUEHHA QYHKLIL y = x°, AKIO: -
a)x=-20ix=20; 6)x=-2ix=-1; B)x=-8ix=0.
20. HosexiTe, 110 10 - 10 > 10 + 10°.
$ 21. Yu npasusbHa HepiBHiCTh 3x — 2 < 7, AKII0:
a)x=4; 0) x =3; B)x=2; 1r)x=07?
22, fIxa 3 HepiBHOCTeII MpaBUJILHA 33 YMOBH, 110 x = 10:

'\ a)0,5x +1> 3; 6)-Tx+3<x; B)3—x2x-17?2
23. Yu mpu Beix AificHUX 3HAUYEHHAX ¢ IPaBUJIbHA HEPIBHICTH:
a)c?+3>0; 6)(c+2)2>0; B)(c-1)220?
» 24, [ToseniTs, 110 IPY KOXXHOMY 3HaYeHHi n:
ayn*+1>0; 6)(n—5)2>0; B)n®’-2n+1>0.
25. IIiz6epiTe KiNbKa 3HaUEeHb 3MiHHOI X, AKi 3aJ0BOJILHAIOTH
: HepiBHICTE:
| a)2x+3<0;  6)3-x2>0; B)x+—£-<1.
Pisems b

26. 3anumiiTe y NOpAAKY 3POCTAHHS UMCJIA:

-m? J2 5 -1% 1%; w8 %; (-2)% /81 ; -5; (-3)°.

»27. 3anuuIiTh y NOPAAKY CIafaHHA YHUCIA:
2
e LT TR T (N T R )
BB AT =5 | ¢ e s o=
»28. TlopiBusaiTe 3HaueHHs BUpasis 5m + 1119 — 3m, axmo:
aym=2; 6)m=ﬁ; B)ym=1-vJ2; r)m=1+J§.

12
29. IlopiBHaAlTe 3HaUeHHA QYyHKIiA Yy =12 +45xi Y = g AKIIO:

3 1 2 2
= — = X=——>= =
a)x 5’ 6)x 2’ B) 3, F)x 5.
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HEPIBHOCTI 131
30. fIxa 3 pisENNE Gisnemia i B cKibKY pasis:

1999290 — 19991999 4y 19991999 — 199919989
31. HoBeniTs, 10 IPU KOKHOMY 4 IPaBHUJIBHA HEpPiBHiCTH:

a)(a—3)2+2>0; 6) (2a +1)%+0,5>0;
B)4a’-4a+120; r)902+2>6a.

32. 1o 6inpmre: KBaAPAT CYMH ABOX AOLATHUX UMCEJ YU CyMa ix
KBagparis?

33.3a axoi ymosu Bupas 1 + (2x — 3)? Mae HafiMerIIe 3HAUCHHA?
34, 3a akoi ymosu Bupas 1 — (2x — 3)2 Mae€ Hanbinbine 3HaYeHHA?

» 35. fIx posmimeHi Ha KoopAMHATHIN npamii Touxku A(a), B(b),
C(c) i D(d), sako:
a)a>b,a+b=2d i b+d=2c;
6)a<b, 2a=b+ci2d=a+b?

36. TobepiTh Kinbka 3HaUeHb 3MiHHOI 1, AKi 3a70BOJBHAIOTE

HepiBHiCTB:
a)3n—2>2n-3; 0)5n+8<8n-—1.

» 37. Cyma nBOX B3a€MHO 00@DHEHMX YHCeJI I0PiBHIOE 2, 5. 3HaUIITL
OlnbIe 3 MUX YHCEJI.

; 2
38. 36inbIIUTHCA UM 3MEHITUTHECA 3HAUSHHSA APO0Y 5 » AKINO 0

#ioro yuceJIbHINKA i BHAMEHHHUKA HOJATH OJHE i1 Te caMe HaTy-
panbHe unciao? HaseniTe npuKaagu.

39. ke 3 uucen a i b 6inbIIe, AKIIO:
a)a+7,8=b+3,5; 0)a—4,5=b-2,3;
B)8,56—-a="17,3—-b; r)2a+3,5=b-3,57

40. fixe 3 gomaTHUX yKcen x i y Oinbine, AKIIO:
a) 2,5x =3,2y; 6)5,3:x=7,1:y;
B)x:3,8=y:2,6; r)2x — 3y =5,4?
»41. CiM 30muTiB KOMITYIOTH AOpOKYe, Hixx 9 omiBmi. Illo mo-
poxxkue: 12 gomuTis um 15 osiBiis?

» 42, Yorupm noapyru — [lapuaka I'onosko, €8a Kyuep, #auna Yep-
kacbka 1 3oa KoBaneHKo pasoMm 3i cBoiMu OpaTaMu DpHHAIILIN
Ha KOoB3aHKY. KocxkHuii Opat OyB BHUIIHII 3pOCTOM 3a CECTDY.
Boxu pospiymimcs Ha mapH Ta ¥ MoYaIy KataTucA. 3’scyBa-
Jiocsd, 110 B KOXKHIM napi «kaBajiep» BUINMIL 38 ¢«JaMy», 1 HIXTO
He KaTaeThed 31 cBo€I0 cecTporo. HadiBuimum cepes Apy3iB Bus-
BuBca Axapiii I'onoBko, a HavtHMKUyo0 — Jlapunka. Bigomo,
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14 Poapin 1
mo ansa i Bikrop Yepkacski sumii 3a FOpy Kosanenka, ane
' HHx4i 3a €By. 3 KuMm Karasca Bopuc Kyuep?

’ VEX : E A ¥ _’_" yer, t

e

-, .
%

o _.;:aﬁ'uf‘fg? . 5T i
43. TlopiBHANTEe 3HAYEHHA BHUPAa3iB!
a)a® + 361 12a; 6) 4(x + 1) i (x + 2)%
B)b® +212b+1; r)(y—3)2'1(y—2)(y—4).
44, TIopiBHsAMTe HeBix €eMHI yKucaa a i b, AKIIO:
a)a?=b% 6)b—a=a-0b; B)a—b=a+b.
PoarsiaabeTe yci MOMKIIMBI BUTIAJKH.

“=»Bnpasu AnNS NOBTOPEHHS

Oo0uncaites (45—47).

L 2 .1, 2 38 1),2 38,
45'a)[§+ﬁ+lzi§]'15' 6)(5 10+20)'13 4’
2 2 4 7 1 3 1 1

B -——lt=+|=-1}|5; T|—=——-=[—-90-—<|
)[1 3].3+[5 1}5, )[8 2)4 5[3 8]
46.2)2'2.0,5'3; 6) 257 - 0,047; 8)0,5'%. (-2)'3;

r)-5*2.0,2*%: o1 $.100%; 0,27 (-0,5)*.

47. a) /52 -42 ; 6) y13%-122 B) 32 +42 ;
r) 21,82 -18,22 ; ) J45,8%-44,2% ; 1) 822182,

Crpocrits Bupas (48—50).
48.2) (c — 5)(c + 2) + 3¢ + 10; 6) (x% + ax + a?)(x — a) + a®;
B)(@®-a+1)a+1)-a®; 0@ -ya-y?) -y’ +ay;
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HEPIBHOCTI : 151
r) (¢ - 2¢)(2¢ + ¢®) + 4c%; 1) (% - 6x +9)% — (x - 3)*.

2_
49.a) 2 1-{a+ 2 }+[a+—1—+1]-(a+l—l];
a®+1 a-1 a a

b ‘azb—abz

W ) 1 . T -1,
ab-b2  a’-ab | a?+b?
50. a) Ja +J4a +9a ; 6) 7Jx —J9x +425x ;
8) (V3 -5 )%+ /60 ; r) (VI5 +2)2- /240 ;

r) J6+420 -\/6-420 ;  m [5+J24 - [5-/24 .
51. Po3B’KiTh PiBHAHHS:
a) x° +8x +15=0; 6) x° + 10x + 21 =0;
B)y’ - Ty—18=0; r)2®-9z+14=0;
3x-1 x-3 3¢ 2c¢-9 _
Daxsl 2 273 M3z 205
52. Po3B’si2kiTh cucTeMy piBHAHL!

2.

4 1 _ 8 _2_,
x-2 y-6 x+3 y
)1"s 2 174 5
+ =25 ——=1.
x+5 y-38 x-1 y+1

53. IlooyayiiTe rpadik GyHKIIIL:

6
ay=3-x 6)y=_; By=x3 1)y=-Jx.

54. [lusnsuuce Ha rpadik GyHKIIL (Mas. 4), TOACHITH, HA AKUX
OpoMisKKax BOHA 3pPOCTAaE, CHajga€e, Ha AKUX — JOJATHA,
Big’emua. YraxiTs Habinpiie sHaueHHA DYHKITI.

Y 4 -
3/ 2] 41 |0 1\/2 3 x
Man. 4 T S - Y N (S S S S
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55. ITo posunHy, Axkui Mmicture 40 r coui, monuau 200 r Bogw:,

micJisg 4oro Moro KoHIeHTpanisa sMenmuiack Ha 10 %. Aka
KOHIEHTPALisA PO3UMHY OyJjia CIOYaTKy?

HEPIBHOCTEM

i§/2. BJIACTUBOCTI HUCNOBUX

Poarnsinemo HepisHOCcTi BUAY @ <b, c > d rain., gea,b,c,d —

OOBiJIbHI mi¥icHI umcaa.

d

| Teopema 1. Axkmoa <bib<c,Toa<c.

Hosepennda Akmoa<bib<c,Touncmaa-bib—-c—
Big’emHi. Ix cyma (a — b) + (b —c) =a — ¢ — TaKO0xK YMCJI0 Big’ eMHe.
A axmo a — ¢ — 4Hcyao Big’emHue, 10 a < ¢. Ile i Tpeba OyJo mo-
BECTH.

Teopema 1 Bupa)xae gracmusicmv mparn3umuerocmi

HepiBHOCTEH 3 OfHAKOBUMM 3HAKAMMU.

Mpuxaax. Ockimsxn J1,9 <2 i V2 <1,42, To /1,9 <1,42.

Teopema 2. Axuio K0 060X YaCTHH MPABHJIBLHOI HEPIBHOCTI
J0oZaTH OfHE if Te caMe YHMCJIO, TO OAePKHMO IIPABHJLHY
HepiBHICTSH.

Hanpuknan, axmo a < b i ¢ — poBinbHe gificHe 4MCII0, TO

atc<b+e.

HoBepmeunHda. Akmo a < b, To a — b — uucao Bixg'emHe.

Ockinekua—-b=(a+c¢)—(b+c), Topisauusa(a +c)—(b+c) —
YUCJI0 TAKOXK Bim’emHe. A 1e o3Hayae, moa +c¢ <b +c.

8

Teopema 3. fIxkuio oOuABI YaCTHHH IPABHIBHOL HEPIBHOCTI
IIOMHOSKHTH HA O/HE H Te caMe Q0JAaTHE YMCJIO0, TO OjJep-
JKMMO NMPaBHJIBHY HePiBHICTS.

fAxuio o6MABI YACTHHH NMPABHIBHOI HEPIBHOCTI MOMHO-
JKUTH Ha OHE M Te caMe Big'€eMHe UMCJO0 i 3MIHMTH 3HAK
HepPiBHOCTI HA NMPOTHJIEIKHHI, TO OEPHKHUMO NPABUILHY
HepiBHICTE.
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HEPIBHOCTI 17

HosepgerHda. Hexaia < bic — Oyap-AKe JOAATHE YHCJIO.
Y usomy BUnIagKy unciaa a — b, (a — b) ¢, oT:Ke, i pisauna ac — be —
yucJia Big’emui, T06TO ac < be.

fAxmo a < b i ¢ — pmoinbHe Big’eMHe ymCIIO, TO HOGYTOK
(a — b)c, a oTxe, i pisEunAa ac — bc — uucna gozarTHi. Tomy
ac > be.

Ipuknagu. a) 3<4i5>0,Tomy 35 <45 abo 15 < 20;

6)3<4i-2<0,Tomy 3-(-2)>4-(—2)abo -6 > —8.

OCKinBKM AiNleHHA MOMHA 3aMiHMTH MHOMEHHAM Ha YMCJIO,
obepHeHe 0 AiMBHHKA, TO B TeOpeMi 3 CJI0BO «IIOMHOMHUTH »
MOJXHA 3aMiHHUTH CJIOBOM «IIOIJIUTH ».

4 a b 5 a b
Akmoa<bic>0, 10 ;<;;mcm;oa<blc<0, TO —c—>;.

! ' | Teopema 4. HepiBHOCTi 3 0JHAKOBHMH 3HAKAMH MOKHA
e/ NIOYJIeHHO JOJABaTH.

Hanpuknag, axkmoa <bic<d,tToa+c<b+d.

HosemenHdA Akmoa <bic <d, 10 3a Teopemoio 2
a+c<b+cib+c<b+d,sBiacu 3a Teopemow la+c<b+d.

Ipuknan. 2<3i5<7,Tomy2+ 5<3+ Tabo 7<10.

L' | Teopema 5. HepiBHOCTI 3 0/fHAKOBHMH 3HAKAMH MOJKHA 110~
$ / YJIeHHO MepPeMHOKAaTH, AKNL0 1X JiBi i mpaBi yacTHHEE —
AOAATHI YHCaa,

Hanpuknan, axkmoa <b,c<diuucnaa, b, c,d — gomatsi, TO
ac < bd.

Nosemennsa. Hexalia <bic<d,auucnacib — goparsi.
3rigno 3 Teopemoro 3 ac <bcibe <bd, 3Bigcu 3a Teopemoro 1 ac <bd.

3ayeancenns. Teopemu 4 1 5 npaBUIBHI TaKOMX [IJIA TPHOX i
AOBinbHOI KinbKOCTL HepiBHOCTEM. Hanpukian, akmoa <b, ¢ <d
in<m,t0a+c+n<b+d+m.

Hosenenns Teopem 1—>5 11 HepiBHOCTEM 31 3HAKOM ¢« <» Maii-
JKe ZOCJIIBHO MOXXHA IIOBTOPUTH JJIA AHAJIONIYHUX HepiBHOCTEH
3i 3BHAKOM «>», «>» 200 «<».

o5 . Yu moxHa 06uaBi YacTUHK HepiBHOCTI NigHOCKTK A0 KBaapaTta abo
1.") Ao kyba? Hexaii @ i b — uucna .u.o.u.aml nepemMHoXUMO MNOYNEeHHOo
HepisHocTia < bia < b, opepxumo at< bt MNepeMHOXUMO MOYNeHHOo
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YacTUHWU OCTaHHbLOI HepiBHocTi Ta @ < b, ogepXxumo a®<blit 4. Orxe,
AKWo uucna a i b — popaTHi, a n — HaTypankHe, To 3 HepiBHocTi @ < b
sunnueae a” < b".

HAkwio xo4 oaHe 3 yncen a i b Bin'emMHe, To 3 HepisHocTi @ < b He 3aBxaM
sunnueae a” < b". Hanpuknag, —3 < 2, ane HepiBHOCTI (—3)2 < 92
(-3)* < 2* HenpasunbHi.

Bupas «akwo uncna a i b popatHi Ta @ < b» MoxHa 3anucaTti KopoTLue;
«akwo 0 < a < b». [ocninite, Yv 3aBXAM NpaBunbHe TBEPOXKEHHA: «AKLLO

0<a<b, 1o Ja <Jb »
p NepesipTe cebe

1. ChopmymroiiTe i ;OBEAiTH TEOPEMY IIPO TPAH3UTUBHICTE He-
piBHOCTEIA.

e 2. ChopmytroiiTe i 1oBeAiTH TEOPEMY IIPO AOAABAHHA 10 000X

| © yacTHH HepiBHOCTi OZHOrO i TOro caMoro YmcJja.

| 3. ChopmymioiiTe TeopeMy IIPO MHOMKEHHS 000X YACTHH He-
piBHOCTi Ha OfHe ¥ Te caMe YMCJIO.

4, ChopmynioiiTe TeopeMy PO IOYJIEHHE AONABAHHS He-
PiBHOCTEH 3 OZHAKOBUMH 3HAKAMH.

5. CdhopmyJroiiTe TEOpPEMY IIPO OYJIEHHE MHOKEHHA HePiBHO-
cTeil 3 OIHAKOBMMH 3HAKAMH.

i
i
|
I e
e
1

|
|
|
|
|
i
|
1
|

V| Bukonaemo pazom!

1. Bigomo, o uucna a i b gomarhi, a Takok a < 3, b < 6.
Hosexirts, mo ab < 20.

v Pose’sasanHsda. Ockineku yucna a i b gogmatsi, TO He-
piBHOCTi @ < 31 b < 6 MOoKHA mepeMHOKUTU: @ - b < 3 - 6, abo
ab < 18. Axmo ab < 18, a 18 < 20, Toab < 20.

2. Ym BunnuBae 3 HepiBHOcTeM @ < 3 i b < 6 HepiBHicTH
ab < 20, AKI0 IPUHAVMHI OgHe 3 uuces a i b — Big emue?

v Poss’asanHa Armoonue 3uncenaibsig’emue, a apy-
re — pojaTtHe, To foOyTOK ab Bix'eMHUI. Y [IbOMY BHIIAAKY
HepiBHicTL ab < 20 npaBuabHAa.

Axmouucnaaib obunsa Bixg'emHi, T0 HepiBHicTh ab < 20 Mmoxke
OyTu AK NPaBUJIBHOK, TaK 1 HempasuibHOI. Hanpukmnaz, AKI0
a=-1,b=-2,10(-1)  (-2) < 20, oT2%€, HEPiBHICTH IPABUIILHA.

fAxmo a =-7, b=-10, To HepiBHicTs (—7) - (—-10) < 20 Henpa-
BUJIbHA.
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HEPIBHOCTI 191
Bigomosigs. Hi.

3. Bigomo, o m =2 —5. [logaTHe 44 BiJg’€MHe 3HAUEHHS BUPA3y
-3m — 207

v PosB’a3aHHsa. [TomHOXKIMO 00MABI YacTUHY HEPiBHOCTI
m > -5 Ha —3, ogep:xkumo —3m < 15 (Bmactusicts 4). Hoxamo 1o
060x uacTuH uiei HepisHOCTI uncxo —20: —3m — 20< 15 — 20 (Bna-
cTuBicTs 2), 3Bimcu —3m — 20 < -5, omxe, —3m — 20 <0,

Bigmosias. Big’emue.

'W BukoHaiite ycHo

56. Axe 3 uncen a i c 6inbure, AxkmE: a)a — ¢ <0; 6)a —c > 27
57. IuBnAYuUCh HA MAJIOHOK H, CKa-
#iTh, 3HAYEHHSA AKOr0 BUpasy Oiib- b 0 a
me: aun a + 2b; buu b — 2a?

58, IlopiBHATe UKCcaa X i 2, AKIIO: Man. 5
a)x<yiy<z; 6)x>yiy>2; B)x<aia<z.
59. TomaTHe u¥ BiZg’€MHE YHCJIO N, AKIIO0:
a) 3n <3,5n; 0)-1,5n>-n; 8)0,2n<-n?

1 .1
60. Axwuii 3 1pobiB owi i > Oinprumit, Ao b < a < 0?

61. SIxwuii 3 1BOX BiZ’€MHUX APOOiB 3 i —i— MeHIImi, AKmE x| < [y|?

62. Yucyo a 6insmre 3a 1. Axum € uncao: 3a, —a, 1 —a, 1 + 2a?
63. Uncio x menmre 3a —1. Ixkum € uucyo: 5x, 5 — x, x*, 2 + x%2

| Pisenn A

64. ITopiBHAMNTe uncya a i b, AKIIO pidHUL:
a)a—cic—-b— gomarHi uucna;
0) b—cic—a— Big’emHi unucna;
B)a —nin—b— HeBix emHi uncia.
» 65. IlopiBHaiTe yncia a i b, AKIIO:
a)a-c>0ib—-¢c<0; 6)a-x<0ix-b<0.
66. IToxaskiTh, AIK po3MileHi Ha KOOPAMHATHIN NPAMiM TOYKH 3
KoopauHaramMu a, b, cid, akmoa <c,b>c,d>b.
» 67. 3anumIiThL IPaBUJIBHY HEPiBHICTH, YTBOPEHY B Pe3yJbTaTi:
a) nojaBaHH#A 10 000X yacTHUH HepiBHOCTI 12 < 18 uncna 5;
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6) BizHiMaHHA Bix 060X wacTuH HepisHOCcTi 12 < 18 uwne-
na 77;

B) MHO»KeHH#A 000X yacTuH HepiBHOCTi 12 < 18 Ha 3; Ha —5;
r) gineHH#A 060X yacTuH HepiBHOCTI 12 < 18 Ha 3; Ha —6.

2 5
68. IlomHOXKTE 06U ABI yacTHHM HepiBHOCTI @ > b Ha 3 Ha 7
» 69. Bigomo, mo a > b. ITocraBTe 3amMicTh * 3HAK HEPiBHOCTI:
a) 2a * 2b; 6) 1,5a * 1,5b; B) —a * —b;
1

-3ax-3b; 1)-za* —%b; x) 24 * 20°,
70. HomaTHe uM Bix’€MHe UMCIIO @, AKIIO:

a) 2a < 3a; 6) 0,5a > a; B) —ba < -—4a?

71. DogatiTe IIOUJIEHHO HEPiBHOCTI:
a)b<12i7<8; 0)3<6i-3<-2;
B)6<bix<z; rla<bix<z.

72. IlepeMHOKTe MOYJIEHHO HEPiBHOCTI:
a)2<3i5<8; 6)-4<-1i-5<-4;

1,2

1 3 1 1
_._._<_.'._..<_- < '_<.__
By <3 l5 <5t Na<Tig<g

" = , e ;€ g
73. IlopiBHANTe KoxaTHI YHCIa = i 5 AKmo a <bic>0.

Pinemf__ 3 ‘5

74. Bigomo, mo m < n. IlopiBHsMiTe ynCHa:

aym+7in+7T; 6)-0,1mi-0,1n;
B)J(-1)2m i y(-1)% n; r)l1-mil-n;
)bm-1ibn-1; mn-2n-1i-1-2m.

» 75. Bigomo, mo x > y > 0. IlocTaBTe 3aMicTh * 3HAK HepiBHOCTI:

a)Jx xfy; 6 & ray; B) (1-v2 )x * (1-V2)y;

2 2
Y ouy. 1.1 *Y o,
) *L D "ty ) i
76%. Bigomo, mo x < y < 0. ITocTaBTe 3aMiCTh * 3HAK HEPIBHOCTI:
a) xa*yz; 0) —x = 10y; B) J-x * {J-y;
1 1 x y x+1  y+1
_ % — r % . _— % B
r) x2 y’ ) x—y x-y’ A) xy xy

www.4book.org



HEPIBHOCTI

s

81.

82.

83.

984,

211
IoBeniTs, AKIIO:

1 1
a)x>yi;>;,'rox>01y<0;

1 1
0)a<biab<0,170 —<—.
a b

1 -1 .8 11
. PoaMmicTiTe Y NOPAAKY 3POCTAHHA YHCJA G R w g
AKIIO BCi BOHM gogaTHiTaa <c,d<bid>c.
1 1 1
. PoaMicTiTh y NOpAAKY 3POCTAHHA YHUCIA = e =

AKINO BCi BOHU Bix’eMHiTaa > ¢, d>bid <e.

. [loBemiTh, AKIO:

a)asbib<c,T0a<c;

0)a<bic>0,T0ac<be;

B)a<bic<0,Toac2bc.

Yu npaBUJIbLHO, 10 IPU A0AATHHX 3HAUEHHAX a i b:
a) 3 a < b BunIuBae a’< bz;

0)3 a? < b? Burunsac a < b;

B) 3 a < b BUILINBAaE JE(JF;

r)3 Ja </b Bumimusac a < b?

JoBeniTe, m10: ) AiaroHAJL YOTUPUKYTHUKA MEHIIIA Bif i1oro
nmismepuMeTpa; 0) cyma miarosHasieil YOTUPUKYTHUKA MEHINA
Bif #ioro nepumerpa. PosrasubTe ABa BUnagKu (mai. 6).

KopucTyo4Yuch TOTOXKHICTIO x—Y =(J;—J§)(J;+J;),

HDOBEIiTh, AKIIO Jx > ‘/; , TOX > Y.

IoBexnits, mo byEKLiA y=,/x 3pocTae Ha BCit obracti Bu-
3HaAYeHHHA, TOOTO AKIIO X; < Xy, TO ¥; < Ys.
A
D &
A
D
Man. 6
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22 Pospin 1

85. MosexiTs, m10:
a) byHKIia y = x° 3pocrae, AKImo x > 0;

1
6) byHKLIia Y= + CHanae, AKINO x >0.
«<=>BnpaBm ANs NOBTOPEHHSA

86. Yu npoxoauTs rpadik GyHKIil y = x? — 5x + 6 uepea TOUKy
A (—3; 14)? Yepes Touky B (3; 14)?

87. IIpu saxomy 3HauyeHHi n rpadik QyHKMII y = x% - 8x + n npo-
XoxuTh uepes Touky M (3; 7)? Yepes Toury K (—2; 3)?

PosknaziTe Ha MHOXKHUKH TpuujeH (88—89).

88. a)x”+2x-85; 6)6x’~x-1. [374] [3] [7

89. a)6a°+a—2; 6) c? +V2c-4. ‘ 5 4

90. I'pa cydoxy. Ilepenecits Tabmzo | 7
B 301MT (MaJ. 7). 3amoBHITE IO- |9
POKHIi KIiTHHKY uppamuBiglgo | 8
9 Tak, 100 A0 KOXHOIO pPAAKA, 9
KOXKHOI'O CTOBIILISA 1 KOMKHOrO BUIi- |6 |1
JIGHOTO KBagpaTa 3x3 KokHa mud- |
pa Bxogmiia Tiieku 1 pas. 37

ot

W |00 |00 DD

[0 ¢]
€ nlxolw ke

<

§3. NOABINHI HEPIBHOCTI

SAximo HepiBHOCTI @ < x 1 x < b mpaBUIIBHI, TO IX MOYKHA 3amIKca-
TH Yy BUTIAAL nodeitnoi nepienocmi: a < x < b. Iloxsifina
HepiBHICTE Mae TPU YACTHHM: JIiBY, CePeAHIO i mpaBy Ta ABa 3Ha-
Ku HepiBHOcTi. [Ipukaaay nmoaBifiHux HepiBHOCTEH:

I3<x<4 (x 6inbime Big 3 i MmeHIre Big 4);
2a+3<x+3 < 5c (x+ 306inbmre 3a 2a + 3, He 6inbe 3a 5¢).

Teopema 6. AKui0 10 KOKHOL YACTHHYM NPABMIBHOL I10-
ABiHHOL HepiBHOCTI IOXATH OIHe il Te camMe YHCI0, TO oxep-
KHMO NPABHIIBLHY IMOABIHHY HEePiBHICTS.

HJosenenHsda. Ao a < x < b, ToO NpaBUJILHI HepiBHOCTI
a <xix<b. Toxisriguo 3 Teopemoro 2 1Jis 6y Ab-AKOro AifACHOro0
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HEPIBHOCTI 23

yucJa ¢ IpaBUJIbHI HepiBHOCTI@ +c<x +cix + ¢ <b+ec.Orxe,
atc<x+c<b+ec.
Yucso ¢ Mmoxke OyTH AK AoAAaTHUM, TaK i Bix’emuum. Hanpuxknang:
AKmo 2,5 <x-3<2,6ic=3,105,5 <x<5,6;
akmo 0,7<x+1<1,2ie=-1,10-0,3<x<0,2,
IloxiGuuM cmocoboM MOXKHA JOBECTH TAKi TBEPAKEeHHS:

' egrxmoa<x<bik>0,T10ka <kx <kb;
e egrmoa<x<bik<0,10kb<kx<kEka;
eakmoa<x<bie<y<d,rTo:
ate<x+y<b+d;
a—d<x—y<b=g¢;
ac<xy<bd(nmpua>0ic>0)
a Xx .
Eﬂ; <, (mpua> 0ic>0).
3BepHiTHE yBary Ha BigHimanHA i gineHHa noABiMHMX
HepiBHOCTel! Big MeHIIIOro usieHa nepioi HepiBHOCTI BifHIMAaI0ThH
OiyIBIINEL ujieH APYTOol, a Big 6inbioro — mMenmuii. MeHIIMi uwieH
nepinoi HepiBHOCTI AiNATE Ha 61BN UJIeH APYTOI, a OimbImmit —
Ha MeHmmi. Hanpukaaz, skmo4 <x <6i2<y <3, 10
4-3<x-y<6-2,a601<x-y<4;

PosraanyTi BJI&CTHgOCTi OAIOTh MOJKJIMBICTE CIIPOIYBATH
noxeiui HepisHocTi. Hanpukian, samicTs moaBiitHOl HepiB-
HocTi 16 < 3x — 2 < 19 MoxHa po3rasgaTu HepiBHIiCcTH
18 < 3x < 21, abo me npoctimy: 6 < x < 7.

Ocob611BO 3pYYHO BUKOPHCTOBYBATH IOABiiHI HepiBHOCTI 1A
OYiHI06AHHA 3HAYEHb BeJIMYNH Y1 BUPa3iB. 3HaUeHHA BeJIMUHH,
TAKUX SIK Maca, BifcTaHb, yac TOIIO, 3aBXXAM HabamkeHi.
Bako, 30KpeMa, BUSHAUUTH BHCOTY JepeBa 3 TOUHICTIO 70
menuMmerpa. ToMy BKa3yiTh, HAIIPHUKJIA[, 110 BOHA Oinbima 3a
9,2 M, ane menma 3a 9,4 M, 3anKUCYIOTh 1€ Y BUIJIAAL MOABilHOL
HepiBHOCTi: 9,2 < h < 9,4.

Kopucryoouuch BIaCTUBOCTAMMY IOABIMHUX HepiBHOCTEH,

X
MOJKHA OLLIHUTH i 3HAYEHHA BUpa3iBx + Yy, x —y, xy, — .

Hexaii, sanpukiaan, 3,5 <x <3,612,1 <y <2,2, Toxi
3,5+2,1<x+y<3,6+2,2,a605,6<x+y<25,8 (mau. 8);
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35 x 36
\/
0 1 2 3 4 5 6 7
21 y 22
b
0 1 2 3 4 5 6 T
56 x+y 58
Nt
0 1 2 3 4 5 6 7

Man. 8

3,0-2,2<x-y<3,6-2,1,a601,3<x-y<1,5;
3,5-2,1<xy<3,6-2,2,a607,35 <xy<7,92;
B LD 2
22 y 21’ a60 1,59 < ” <1,72.
~=  3a ponomoroio NoABiAHUX HEpPiBHOCTE MOXHAa 3BINLHWTMCS Big
% mopyns 8 HepisHocTax Buay |x| < ai |x|< a, nea > 0.
Hanpuknag, HepieHicTb |x| < 3 3a10BONLHAIOTL YCi 3HAYEHHA X, MOAYAI
AKUX MeHLWi 3a 3. TakuMu € noaaTHi yucna, MeHWwi 3a 3, Bia'eMHi ymcna,
Ginbiwi 3a —3, i yncno 0. Lllo MHOXWHY Yncen MoXHa 3anucaTv 3a 4ono-
MoOroio nNoAgiiHoi HepiBHocTi Tak: —3 < x < 3.
AHanoriyHo MoxHa 3anucaty HepisHicTb |x| < 8: -3 < x < 3.
3BepHiTb yBary! Byab-aKky HepiBHICTL BUAY [M| <a,pea>0i M — peskuir
BUpas, MOXHa 3anucaTi y BUrnsaai noagiiHoi HepisHocti: —a < M < a.
A, Hanpuknag, HepiBHICTb |x| > 3 y Burnsai noagiiHoi HepiBHOCTI 3anu-
caTth He MoxHa. Yomy?

@ Nepesipre cebe
|

. 1. HaBexiTh mpukaau noaBiiHUX HepiBHOCTEM.

© 2. II1o 03HAUAE «OLiHNTH 3HAUECHHS BETUUMHY»?

* 3. fIk 3a mOIIOMOro0 MOABIMHUX HepiBHOCTEH OniHUTH HAGIN-
. JXeHe 3HAUEHHS CYMH UM AOOYTKY JBOX 3HAUEHDb BEJIUYUHU?
. 4. fIk 3a momoMOro MOABIMHUX HepiBHOCTEM OIiHUTH HAGIU-
* ’KeHe 3HAUEHHs Pi3HMIN (UACTKH) JBOX BHAUECHD BEJIMUMHNA?

@" BukoHaemo pasom!

L. Bigomo, mo 10 < x < 12, AKuUX 3HaueHL MOXKe HabyBaTu
Bupas: a) 3x — 5; 6) x%?
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HEPIBHOCTI 251
v PosB’sA3aHHAA. a) [JOMHOKXHAMO yci YaCTMHU HepiBHOCTI

Ha 3:
3-10<3-x<3-12, a6030 < 3x < 36.
BigmimMemo Bix ycix uacTun HepiBHOCTI 5:
30-5<3x—-5<36-5,a6025<3x—-5<31.
6) Ockinsku Bci wacTuHM HaHOl HepiBHOCTI momaTHi, To ix
MOXKHa ITigHecTH Ko kBagpara: 100 < x% < 144.
Bigmosias. a) 25 <3x—5<31;6) 100 < x? < 144.
2. OuiHiTh 3HaueHHs Bupasy 0,2a — b, akupob<a<15i2<b<T.
v Poss’asannsa Axmo b <a <15, to1<0,2a < 3.
Axmo 2<b<7,10-2>-b>-T7,a60-T<-b<-2.
Homamo mousieHHO yTBOpPeHi HepiBHocTi: —6 < 0,2a — b < 1.
Bignmosige.-6<0,2a-b<1.
‘"W Bukonaiite ycHo

91. IIpounTaiiTe NOABiIMHY HEepPiBHICTH:

a)d<a<T; 0)0<0,5<1; B)—-3<x<3.
92. Yu npasuabHi noasiiigi HepiBHOCTI:
a)-7<0<T; 0)0<5<10; B)-1<-2<-37
93. Uu 3a10BONILHAIOTE 3HAUEHHA X = 3 i x = —3 yMOBY:
a)0<x<2x; 6) —x < x% < 3x; B) —x < x2 < —x3?
94. Axi mini 3HaUEHHA a 3a7I0BOJILHAIOTH MTOABIAHY HepiBHICTH:
a)-l1<a<l; 0)-2<a<2 B)0,1<a<1?

’ _— .. B . 6
95. Yu icHYIOTh 3HAYEHHA X, AKi 6iybIi 3a o » Ve Menmi 3a o ?

96. Oui”iTh HepuMeTp PiBHOCTOPOHHBLOTO TPUKYTHHUKA, AKIIO
#ioro cropoua Ginemia 3a 1,8 m i menma 3a 2,1 M. Yu moxe

ILTOIA TAKOrO TPUKYTHHKA AODiBHIOBATH /3 MZ?

{' Pieews A

» 97, BanumiiTe y BUraAAl moABiHOI HepiBHOCTI cHiBBigHOMIEHHS:
a)x<12ix>3; ©6)x>-2ix<2; B)x<30ix>-0,3.

98. Yu icHyIOTh 3HaAUeHHA ¢, AKi: a) meHmni 3a —3 i 6inpmi 3a

—J10 ; 6) Gimbmmi 3a 10 2 i menmi 3a 10?? Skmo Tak, To 3a-

OUIINTE BiANOBigHY moABifiHY HepiBHICTS.
» 99. Bizomo, mo 4 < n < 5. OuiniTs 3HaYeHHA BUpA3y:
ayn+3; 0)n—5; B)2n; r)—3n; r) n?.
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101.

102.

103.

2 104.

105.

» 106.

107.

. Buatoun, mo 1,7 < /3 <1,8, OniHiTH 3HAUEHHS BUPA3Y:

a)2+v/3; 6)v3-1; B)-V3; 1)2V3.

Cropona KBajgpaTa AOpiBHIOE a ¢M, e 4,2 <a < 4,3. OuiriTe
¥oro repuMeTp i mromty.

OuiniTh 3HaUEHHA CYMH X + Y, AKILO:
a)4<x<5i2<y<3;

0)-2<x<3i-5<y<4.

OuiniTe 3HAUEHHSA PisHHULI X — Y, AKIO:
a)12<x<13i5<y<6;

6) 0,32 <x<0,3310,25 <y <0,27.

OuiniTe 3HaYeHHA JOOYTKY XY, AKINO:
a)3<x<4id<y<T;

0)-2<x<-1i-3<y<-1.

OuiniTh 3HaUEHHA YACTKHU X @ J, AKIIO:
a)12<x<15i5<y<6;

6)6<x<8i2<y<3.

Bigomo, mo —3 < x < 5. fAKkux 3HaYeHs MOXKe Ha0yBaTH BUPAa3:
a)2x + 3; 0)0,1x—2; B) 2 —x; r)10-0,1x?
BumipaBiu AOBXKUHY a i mupuHy b IpAMOKYTHHUKA (Y MeT-
pax), sHainum, mo 1,3 <a < 1,4, 0,6 < b < 0,8. Oninits
OepuMeTp i IOy IIBOr0 IPAMOKYTHHKA.

108, Mosxura pebpa Kyba — ¢ MM, e 1,53 - 102 <c < 1,54 - 102

»109. Ha manoHKY 9 300pakeHo

OI1iHiTh: 8) CYMY TOBXKHH YCixX pe-
6ep Kyba; 6) mioiny moBepxHi
Ky0a; B) 06’em KyOa. PesysbTaT
OKDYIVITE A0 AeCATHX.

njaaH kpaprtupu. Bigomo, mo
BCA KBapTHUPAa, & TAKOXK BiTaNs-
HA MaoThL (hopMy KBajgpara.
Ouirgite naomy BiTanbHI,
crmajabHi Ta Bciel KBapTHUDH,
Ao 4,9 M < x < 5,1 M,
2,9mM<y<3,1wm.
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MmN 0 ,

$ 110. Bigomo, mo 1,4 < J2 <1,512,2 < J5 < 2,3, omigiTs:

a) V2+v5; 6)V5-v2; B)2-v2; 1) V5:v2.
111.HexaitaiP — xyTu TpuxkyTHHKA, 62° <00 < 63°,95° < < 96°.
OuiniTe Mipy TpeTboro Kyra.
» 112. Bigomo, mo 3,14 < rt < 3,15. OuiHiTE JOBXKUHY KOJA i IIONLY
KpyTa, AKINO Horo pagiyce OLrsmmii 3a 2,5 v i mestimii 3a 2,6 am.
113. Bigomo, 1m0 10 < x < 12. Axux niux 3sHaueHsb MoXxe Haby-

BATH BMpAa3s:
2

12
a) 2x; 6)355—; B) 3x — 5; r)-;?
114 Bigomo, mo 3 <x<41i1,2 <y <1,3. Ikux 3HaUeHL MOXKe
HaOyBaTH BHpa3s:

a) (x +y)% 6) Vx5 B)y’ - x; r)%+§?

3x-2

2 115. B AKMX MexXax JIeXKaTh 3HaAUYEeHHA BUPa3y , AKIIO:

a)l<x<d4; 0)-5<x<0; B)-10<x<10?

3 5
116. Bizomo, 1m0 s <m< = i3 <n <10. Axux sHaUeHEL MOXe

Hal0yBaTy BHUpAa3:

a)2m+ 3n; 6)4dm —n; B)m+n2; r) n%-m?
117. MoBexiTe TBEPAKEHHSA:

a)armoa<x<b,T0o-b<-x<-a;

; 1 1
<x<bp1a>0,170 —<—<—
0)akmoa<x<bia>0 0 s
B)akmoa<x<bia>0,10a’<x%<b?
118. ToBexiTh TBEPAYKEHHS: ol

a+b

a)akmoa <b, To a< <b;

6) sxmo0<a<b,10 a< Jab <b.
» 119. Banumite y BUrasAai moxsiimoi |
HepiBHOCTI 3HAUYEHHA IJIOIIL
tdbirypn, 306paskeHol Ha MAJIIOH-
ky 10. Man.10
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120. Kareru a i b mpAMOKYTHOrO TPMKYTHHUKA Taki, 1110 8,4 < a < 8,5,
6,5 < b < 6,6. OuixiTe IIONTY IIEONO TPUKYTHUKA i ¥ioro mepu-
MeTp.

121%, BanumiTs HePiBHICTH 3 MOAYJIEM Y BUIIAAL moABifHOL He-
piBHOCTI:
a)lx|<8;  6)|x/<0,5; B)2lx|<m;  r)|x|-7<-6.

122%. BanuniiTe HepiBHiCTE 3 MOAyJIeM y BUIIALL nmoaBifiHol
HepiBHOCTI Ta CIIPOCTITH ii:

a)l2x-1/<38; 6)[2-0,5x/<2,5; )|z -5|<1.

“=» Bnpasu Ans NOBTOPEHHNA

123. O 10 rox 3 micta A mo micta B BUiXaB MOTOIMKJIICT, a 00
11 rox Tax camo 3 A 1o B — asTomo0ins, O xorpitt rogusi
aBTOMO00i/Ib HA3JOrHAB MOTOIIMKJIiCTa, AKIO BiH IIpHIiXas
o B o 13 rox, a moTouukgict — o 14 roa?

124. 3anuiniTe y CTAHJAPTHOMY BUIJIAAL Macy:

a) Micana 73 500 000 000 000 000 000 T;
6) Conxa 1 990 000 000 000 000 000 000 000 000 T.

125. Po3B’s:KiTh cucTEMY PiBHAHB:

g .3 2 2
x“-y° =12, x°-y° =8,
i o33

§4. PO3B’S3YBAHHS HEPIBHOCTEN
3 OAHIEIO 3MIHHOIO

fAx Bimomo 3 momepeaHix Kjacis, pieHoCTi 3i 3MiEHUMHE Oy-
BAIOTh JBOX BUAIB: TOTOXXHOCTI ¥ piBHAHHA. ToTOXKHOCTI KO-
BONATH, PIiBHAHHSA — PO3B’A3yITh. AHAJOTiuHO pPO3-
Pi3HAKTHL ABA BUAN HepiBHOCTEH 31 3MiHHUMU: MOMONHCHI
nepisnocmi it Hepienocmi 3 Hesidomumu. ToToxHI He-
piBHOCTi HOBOAATH (KUB. § 7), a HepiBHOCTI 3 HeBigOMUMHU —
PO3B’A3YIOTH.

Poasrnaraemo HepiBHicTs Dx — 2 > 8 3i 3aMinHOW0 x. fAKIIO
saMicTe x migcTaBuMO ymcyao0 1, TO AicTaHEMO HEIIPaBUABHY YHC-
0By HepiBHicTs 5 — 2 > 8. 'oBOpATH, 110 3HAUEHHA X = 1 KaHY
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HepiBHiCTE He 3a10BOJIbHAE. SIKIIO 3aMicTek x migcTaBMMO uMC-
Jio 3, TO HicTaHEMO IIPaBUJILHY YKUCJIOBY HepiBHicTs 5- 3 — 2 > 8.
3HaueHHA ¥ = 3 AAHY HEePiBHICTHL 3a/0BOJBHAE, YUCIO0 3 —
Po3B’A30K HepiBHOCTI Hx — 2 > 8,

> Po3B’a3koM HepiBHOCTI 3 ofHIEI0 3MIHHOIO HA3UBAaIOTh
¥/ 3HayeHHA UIi€eT 3MiHHOT, fiKe 3aAOBOJIbHAE fAaHYy
HepiBHICTDb.

Pose’azamu nepienicmv o3Hauae 3HaMTH Bei 11 po3s’a3ku abo
IoKasaTH, 110 IX HeMae,

Po3B’aA3yI0TH HEPiBHiCTH, 3aMiHIOOUH 1I iHIIMMU HepiBHO-
CTAMHM, NpocTimmumu i piBHOCHILEHUMU HaHiM.

JBi HepiBHOCTI HA3HMBAIOTH Pi6HOCUNBHUMU, AKINO BOHH
MaloTh OfHI i Ti cami po3B’A3KH, TOOTO AKIIO0 KOKHHI PO3B’A30K
nepumoi HepiBHOCTI 3aXOBOJBHAE APYTY, 4 KOKHHH PO3B’A30K
apyroi HepiBHOCTI 3amoBoJibHAE nepumy. HepiBrocTi, ki He
MaloTh PO3B’A3KIB, TAKOK BBAKAIOTh PiBHOCHIBHHMH.

Hanpuxkinazn, HepiBHicTE 5x — 2 > 8 piBHOCHIBHA KOXHIY 3
HepiBHOCTEH: Hx > 2+ 8, bx > 10, x > 2,

HepisrocTi 3i aMiHHUME MaoThs HaraTto BiIacTUBOCTEH,
aHAJIOTIYHUX A0 BJIACTHBOCTEHN PiBHAHB.

1. Axmo 3 ogniei YacTHHH HePiBHOCTI NepeHeceMo B iHnTy
JOJaHOK 3 MPOTHJIEXKHHM 3HAKOM, TO OJePIKMMO HepiB-
HICTh, PIBHOCHJIBHY JAaHIii.

2. fIxmo o6uaBi yacTHHM HepiBHOCTI MOMHOKHMO ab0
MOAiIMMO HA O/JHE i Te caMe JOAATHE YHCJI0, TO OJePIKHMO
HepiBHICTH, PIBHOCHIBHY HaHIi,

3. fAxmo o6uaBi yacTuHM HepiBHOCTI MoOMHOMUMO abo
MOJIIMMO HA OJHE i Te caMe Bix'€eMHe WMCI0, 3MIHUBINH
NpH IbOMY 3HAK HepPiBHOCTI HA NPOTHIEKHHH, TO
O/leP’KMMO HEPiBHICTH, PIBHOCHJIBHY JTaHIH,

ITi BmacTHBOCTI HEpiBHOCTE# 31 3MiHHUMM BUILIMBAIOTE 3 TEOPEM,
poseneHuXx y § 2. KopucTyiouuch IMMH BJIACTUBOCTAMHE, HEPIBHOCTI
3i 3MiHHMMM MOKHA PO3B’A3yBaTH IOAIOHO KO PIBHAHE,

IIpukaax 1. Po3s’sokiTe HepiBHicTh Sx < 2x + 15.

v Po3B’a3anHa4A. [lepeHeceMo J0gaHOK 2x Vv JIiBY YACTHHY
HepiBHOCTI:

5x — 2x < 15.
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3sememMo nmoxibHi ymeHM:
3x <15.
ITopinumo o6uaBi yacTuHU HepiBHOCTI Ha 3:
x<b.
Biagnosias. HepiBHicTs 3a10BOJIBHAE KOM(HE AiHICHE YHCIIO,
MeHIIe Bif 5.
IIpuxaax 2. Po3s’sxiTh HepiBHiCTL 7(2 — x) < 3x + 44.
v Poss’sgarHa. 14 — Tx<3x+ 44,
—Tx—3x<-14 + 44,
-10x < 30,
x2-3.
Bignosias. HepiBHicTE 3aJ0BONILHAE KOXKHE YHUCJIO, HE
MeHIe Bix —3.
3ayeadxenna. MHOKXHUHUA PO3B’A3KiB HEPiBHOCTEH 3PYYHO
3amMCyBATH Y BUIVIAAL npomisxkie. MHOXKUHY BCix AiACHHX
YyHceJ, MEHINHX Big 5, HA3MBAIOTH NIPOMIKKOM Bing MiHyC
HecKiHueHHOCTI 10 5 i mo3HauaTh (—<o; 5). Ha manioHKy 11 mei
OIPOMiMOK IMO3HAUYEHO HITPUXOBKOIO, 3HAUEHHA 5, IO HEe
BXOJHTH 10 MHOKHHH PO3B’A3KiB, — CBITJIMM KPYXXKOM.

/J’HJ’///J'HU//HCH’///}H‘ f}f}fﬂH’fll//!Hfl//{ﬂ/fl/.ﬂ!ﬂf//c

Man. 11

MHOXHHY BCiX AIMCHHAX YHCeJI, He MEHIIUX BiJf —3, HA3UBAIOTH
NpoMixKKOM Bif —3 40 HeCKiHUEHHOCTi, BKAOYAKUYHA —3.
ITo3HauarTh iioro [—3; ), HA0YHO 300pa’KaIOTh, AK IIOKA3AHO
Ha MaJOHKY 12; 3HaueHHA —3, 100 BXOAUTH JO MHOXXWUHHU
PO3B’A3KiB, MO3HAYEHO TEMHUM KDYXKOM.

Orxe, BigmoBixi mo posB’si3aHUX HepiBHOCTEH MOXHAa
3aIIMCaTH 1 3a JOIIOMOIOI0 MPOMIMKKIB: (—oo; 5), [—3; ).

fAx BU BiXe 3HAETE, 3 YCiX piBHAHD HAUNPOCTIIINMH € JIiHIiFH]
Buay ax =b. HalinpocTimumu HepiBHOCTAMY 3 OJHi€I0 3MiIHHOIO
TAKOX € JiHiinai.

Y

——
-3 0

Man. 12
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HEPIBHOCTI 31

> fixkwo a i b— paniuucna, a x — HeBigoMa 3MiHHA, TO KOX-
Ha 3 HepiBHOCTeH

ax<b,ax>b,ax<b,ax2b *
Ha3UBaETbLCH NIiHiHOIO HepiBHIiCTIO 3 ogHIEI0 3MiIHHOIO X.

IIpuxknagyu niHifiHUX HepiBHOCTEI:
2x<3, -Tx>14, 0,5x<1, 9x=0.

JIini#iHi HepiBHOCTI YyacTO 3aNMCYIOTH i TaK:

ax—b<0, ax—-b>0, ax—-b<0, ax—-b=20.

SAxnio uucno a BigMiHHe Bix HyJIs, TO KOXKHA 3 HepiBHOCTEMH
(*) mae MHOXXHHY DO3B’A3KiB, AKi# BignmoBigae HeckinueHHMH
4yuCcJ0BU#M IPOMiHE (a60 IpoMiHb 6e3 BepIIuHHU),

3anexHicTs po3B’A3KiB JiHIMHOI HepiBHOCTI BiZ 3HAYEHHA
KoedimieHTiB Ipu 3MiHHiIT 1 3HaKa HePiBHOCTI HABEIEHO B TAOHII.

ax>b ax<bh
Axmoa >0, To Axmoa >0, To
b
x>—,xe(i;w) xsi,xe(—m;i]
a a a a
cﬂﬂgf{{/‘ﬁ{ﬂﬂﬁfﬁ. LTI L o » :
|
b b
a a
fxmoa <0, To SIxmo a <0, To !
|
b !
x<£,xe[—°°;—] xai,xe[i;oo) f
a a a a !
UL gy RSN/ 77717771170111177 71778
b b
a a

Axmo a =0; To KoxHa 3 HepiBHOCTeI  (*) a60 He Ma€ po3B’A3KiB
(manpukiaazg, Ox > 5), a6o0 MHOXUHOIO 1i pO3B’A3KIB € MHOMKUHA
BCix miticHux ymces (Hanpukiaan, 0x < 5).

[o po3s'AsyBaHHA NiHIRHWX HEPIBHOCTEW 3BOAUTLCA PO3B'A3YBaAH-
HS HAWNPOCTILNX HEPIBHOCTEN 3 MOAYNAMM.
Poas’'sixemMo HepiBHOCTI:

www.4book.org



32 Posain 1

a) |x| < 5; 6) |x| > 3; 8) |x|<-2; r) x| > -0,5.

a) HepiBHicTb 33 40BONLHAIOTE YCi 3HAYEHHA x, MOAYNI AKUX MEHLi 3a 5.
TakuMu € BCi BoaaTHI YMcna, MeHwWi 3a 5, BCi Bif'eMHi uncna, GinbLisa —5,
i yucno 0. Taky MHOXMWHY YUCEN MOXHAa 3anMcaTk 3a AONOMOrol Mo-
OBiltHoi HepieHocTi —B < x < 5. Ha 4McnoBiii npsaMiIii Lili MHOXWHI Yucen
BianoBigae NPOMIXOK, NokasaHwi Ha ManioHky 13. Yucna =5 i 5 He Hane-
XaThb LbOMY MPOMIXKY, BOHW He 3a00BONbHAIOTL AaHY HEpPIBHICTL, a
HepiBHicTb |x| £ 5 — 3apoBonbHsIOTL (Man. 14).

6) HepiBHicTb |x| > 3 3a00BONBLHAIOTL YCi Yncna, Binbwi 3a 3, i BCi
yncna, MeHwi 3a —3 (man. 15).

Y i I s
-5 0 5
Man. 13 Man. 14
_\ + + + + + /_
-3 0 3
Man. 15

B) MoAaynb KOXHOMo Yyucna — YWCNo HeBif' eMHe, BOHO He Moxe ByTun

MeHLWe, HiX Bia’eMHe yucno —2, abo gopisHioBatn —2. ToMy AaHa
HepiBHICTb PO3B'A3KIB HE MaE.

r) KoxHe HeBin'eMHe uncno 6Ginswe 3a —0,5. ToMmy AaHy HepiBHicTb
3210BONIbHAE KOXHe AjiAcHe Yucno.

\
%

1. HaBeaiTs npukiagu HepiBHOCTEH 3i SMiHHUMH.

2. IlTo Ha3uBaOTEL PO3B’A3KOM HEpiBHOCTI 3i 3MiHHOHO?

3. CkinbKM po3B’A3KiB MOXXe MaTH HepiBHiICTH 3 OAHiEIO
8MiHHO0O?

4. fIx 3anucyOTH MHOXMHHU DPO3B’sA3KiB HepiBHOCTI 3i
8MiHHO0?

cecesedadeenee

r@ BukoHaemo pmou!J

1. Po3B’sokiTh HepiBHIiCTE 2x + 3 < 2(x + 3).
v Poss’sasanusa 2x+3<2x+6,
2x - 2x<6-3,
0x < 3.
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HEPIBHOCTI 331
HepiBricTs 0x < 3 mpaBMIBLHA IPH KOXXHOMY 3HA4YEeHHI x.
BigmoBigsb. (—oo; ).

2. Po3p’siakiTh HepiBHicTE 62 + 7 2 2 (32 + 4).
v PosB’asaHHA.62+T7262+8,
6z2—-6228-17,
0z2=21.
HepiericTs 0z > 1 He 3aZ0BOJILHAE X0JHE 3HAYECHHA 2.
Bianmosias. Po3s’a3kiB Hemae.

x-5 x-8 b5x
+

3. Po3B’akiTh HepiBHiCTH
v Poss’asanuaA. [lomHOXHUMO 00MABI yacTHHM He-
pisHOCTi Ha 6 (HaiimeHIne crinbHE KpaTHe unuces 6, 3 i 2):
x—5+2(x—8)>3- 5x— 6;
x—H5+2x—-16>15x —6;
x+2x—-15x>-6+5+16;

—12x > 15; x<—% s x <—1,25.
BignoBigs. (—o;—-1,25).
4. Po3p’axiTh noABiHy HepiBHicTh: -2 < 10x — 3 < 5.
v. Po3B’a3aHHA.-2+3<10x—-3+3<5+3,

1<10x<8,
0,1<x<0,8.
BigmoBias. [0,1; 0,8].
126. Po3s’skiTe HEepiBHOCTI:
a)2x<6; 6)-3x>9; B) 10x < 20;
r) 0,5z > 2; r‘)—:—y.<10; n)—ﬁx>2.
127. Ckinpku po3B’aA3KiB Mae HepiBHICTDH:
a)x’+1<0;  6)|x|<0; B) |x|< 0?
128. Po3B’s:KiTh HepiBHICTB:
a)x+3<ux; 0)x—3<x; B)3+x>3.

129, fAxi 3 uncen 0, 1, 2, 3, 4, 5 3a710BONBLHAIOTE HEPiBHICTE:
a)2x—-5>0; 6)4x+1<13; B)3x+425?
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=

130. 306pa3iTh y BUrIAAL NPOMIKKIB i Ha KOODAMHATHIN MpaMiit
MHOMHUHM YHCeJI, 110 3aJ0BOJBHAKTE HEPIBHICTD:

a)x <4; 6) x> —1; B) x <0,5.
Posp’skiTe HepisuicTs (131—134).
131.a) x+ 2> 5; 6)x—4>0; B)2+x2>3;
r) 3x > 15; r) 4y < 36; o) 5z > 35.
$132.a) 3x > 15; 0)x+7>0; B)2x — 520;
r) —4x 2 20; Nx-1,5<0; m)10+5x<0.
133.a) —x <5;’ 6) —z > —4; B) —x <0;
r) —-5x<15; r)—3x > -3; o) 5z< -1,
134.a) 3x +2 < 5; 6) 7x-42>28; B)9x+5>5;
r)dx—-4<3x; 1)62+1>2z py+5<2y.
135. Yu piBHOCHMIBLHI HepiBHOCTI:
a)2x+3>x+8ix>5;
0)2x—-322i2x—-421;
B)3—-Hx<xibx>3;
rNdx—-1<6-2xil-3x<2x-6?

Posp’skiTh HepiBHicTs (136—139).

» 136.a) 8x— 3> bx + 6;
B)2x—3<3x-8;
r)3+x>2x—-3;
e)3-5x>4-bx;

137.a)6x + 21 < 5x + 8;
B)Tx—5>3x+T;
r)x—-15<6x-10;
e) 18 - 7x = 5x + 30;

138.a)3(x+1)>x + 5;
B)4(x—-2)<x+1;
r)2(x+3)25x—9;

$139.a)—-H5(x—-1) <3 - Tx;
B) 3(2 — x) > x — 6;
r)8-3(x—2)>4x;

0)Ty—-13<5y—9;
r)x—1524x+ 3;
B)5-2y<y+8;
€)8+62<13 + 62.
0)3x+7<Tx+3;
r)2x-929x+5;

o) 11lx—-3<8x—-15;
€)17—x>10-6x.
0)2(x—-1)+4<x+7T;
N3(x+2)-4>x+2;
D4(x+3)-3x<x-5.
6)23-x)—x<T7+3x;
r-3(2+x)+5x<2x+1;
o) by <12 -4 (y + 5).

140. 3a a0l yM0oBU Ha0yBae Bifi’eMHMX 3HAUEHb BUPA3:

a) 7+ bx;

6) 10 — 0,5x; B) V2 —2x?

» 141. 3a axoi ymosu HabyBae HeBi’€eMHUX 3HAUEHBb BUPA3:

a) 2,5+ 0,5x;

6) 3,9 + 1,5x; B) 1,2 — 3x?
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HEPIBHOCTI 35 1
» 142. 3a aK0l yMOBM 3HAYEHHA AAHOro Bupasy Oinbire 3a 10:

a)3+ 7x; 6) 5,4 —2,3x; B)12-xv2?
143.3a axol yMOBY 3HaUEHHA BUPa3dy 3x — 7 6isbIe 3a BiAnoBij-

He 3HAYEeHHA BHpPA3Y:

a)2x+1; 6) 5x — 2; B) 3x — 5?
Po3ss’axiTh HepisHicTs (144—147).

»144.0) 2X <3; 6) %<5 8)0>2%; ) 2%,_g
7 4 11 H

r) —%51; 1) 3:":_152; e) 23‘54'5‘,«3; €) Zx;st

17x

145.a)3—x>2; 6)4—x<4; 3)2—x<—4; r) 0z—;
5 7 3 5

<0; e) i;-(x—4)>12.

r) 6x+1 4x;11

>3; K)
146.a) (x + 2)° > 5x + x%; 6) (x + 3)2 - 2x > 5x + x%;
B)4 —(x —2)?>x— 2% r)(7—x)2—x25x—11.
147.2) (x - 3)® < x® - x; 6) (x — 2)° + Tx < x* — 3x;
B)1-(x+2)%<5-x% r)(x-5)>-7>x*+8.
148 HanuimiTs Tpu pi3Hi HEepiBHOCTi, MHO-
JKMHH pO3B’A3KIB AKUX BigmoBimanu
6 mpoMikKy, 3o0paxkeHomy Ha ma- L 01 4
JoHKY 16. Man. 16

» 149. fIxe wanbinpine HaTypaJbHe 3HAUEHHA N 3aJ0BOJIBHAE He-
. piBHiCTE:
a)18 -3(n—15)> 11n;
6) 0,3(n — 2)<1,2-0,5(n + 2)?
150. ke HalfiMeHIIIe IIiJie 3HAUYEHHSA M 3a0BOJIbHAE HEPIBHICTE!
a)3m+8(2m —1)>5m + 35;
6) m? +4m< (m + 2)%?
Pisess b

I s
151. lna AKkUX 3HaUeHb X 3HaAUEHHA QYHKIIIL y = Ex -7

a) momaTHi; 6) HeBix eMHi;

www.4book.org



36 Poapin 1
r | - = ;
! B) OinbImi Big 5; r) He MeHIIi Bix e ?

| » 152, [Ina AKKAX 3HAYEHb X 3HaYeHHA GyHKOil y = 5,2 — 2,5x:

a) Big’emmHi; 6) monmaTHi; B) He 6inpmr Bixg 7,77
153. IIpu AKUX 3HAYEHHAX 3MiHHOI x Ma€ 3MicT BHpa3:
a) v3x-6; 6) vd—x; B) V—(2-x);

r) 40,5-0,3x; r) J1-5(x+8); @) x+vJ2-x?

Poss’sxiTe HepisricTh (154—161).

» 154, a) 3(x +4) + 2(3x — 2) > 5x — 3(2x + 4);
6)2x-6-5(2-x)<12-5(1 - x);
B)x+2<5(2x+8)+13(4 - x)— 3(x — 2).

155. )y +7>4(2-y)-12(4-2y)+17(y — 1);
6) 0,2(x - 2)-0,3(3 —x)20,4(2x — 1) — 0,5(x — 1);
B) 2,5(2-2)-3,5(z—-1)< 2,5(z + 2) — 1,5(2 - 2).

156. a) Z:Z 58 6) 3—J'C-i>2; B) x+2>15;
2 4 2 3 2
pyBEE IEY g ol YPR..
3 2 4 5
» 157. a) 7{‘”2'3’ 15(6-2%)+14<>=3,

L]

6) 3(2x — 4) + H(x — 2) - 3 < %(x—2).

158, a) 32+ g Te-2 12+dc,
2 3 5
5z—-18 27-10z 3z-12 9-4z
6) - > B L
| 10 14 5 7
| 159. a) (x — 2)(x — 3) > x%; 6) (x + 5)(x — ) < x%;
; B) (2x —1)(8x + 5)< 6x% 1) (8x —2)(3 + 2x) > 6%
It r) (8x - 1)< 9x(x - 2); ) (3x — 2)% > (3x + 2)%.
»160.8)(z-2)°<(z2-3)(z+5); 6)(y+3)°2yy-5);
| 2 3
| 1 1 2, 1 1 2
]; B) [?+x] >x—2+x H I‘) (?—x) >?+x.
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1 1 x
161.a -8x>VJ2; 6 PR
) J2-1 ) J2+1 2
2x-3 2-J2
—_—>0 r <0.
®) 3273 ) vz
162.Ha mamoHKy 17 300paxxe- Y
Ho rpadiku dyuxni y=Jx i g ;
.l-\
3t ‘\\‘-» ——
y =4-= . [AuBAAYMCE HA HUX, o} o et
2 | :\“\\
VKaXXiTh MHOXXHMHY PO3B’A3- L / L I TS
0l 123456789 x
KiB HepiBHOCTI \/;<4—i
P 2" Man. 17

163. Po3p’axiTe rpadiuso HepiBHiCTE:
8
a) vx >—; 6) vx 2 x?%; B) Yx <x-2.
X

» 164 HanumiiTes HepiBHiCTH 3i 3MiHHOIO X:
a) AKa He MAa€ >KOJHOr'0 PO3B’A3KY;
0) AKY 3a{0BOJILHAE KOXKHE AilfiCHe YHCJIIO0;
B) AKY 38/I0BOJIbHAE TiJILKH OZHE YHUCJIO0 5;
I') AKY 3a/{0BOJILHAIOTH yCi 4KcyIa 3 TPOMIXKY (—2; 3).

165. TypucT MalOTh NMOBEPHYTHCA HA 6asy He misHime, HiX
yepe3 3 rox. Ha AKy BicTaHh BOHH MOXXYTH BignaucTH
3a Teuielo piuKM HA MOTOPHOMY 4OBHi, AKINO #Oro BaAaC-
Ha mBuUAKicTe 18 KM/rox, a mBHAKicTe Teuil —
4 xm/roxn?

166%, Po3B’AXKiTh HepiBHICTE:
a)(2x—-3)(bx+2)-(Bx—-1)4x+2)>2(1-x)(1+x)—x;
6) (3x — 2)(3x +2)— (2x — )2 < 5x (x + 7) + 10;

B) (4x + 1)(3x — 5) + (2x + 3)(5x — 4) < 2x% + 5 (2x — 1)%;
r) (8x + 1) - (2x — 3)(8 — 2x) = (2x + 1)% + (8x — T)(8x + 7).

167. Po3s’soxiTh moABifiHY HepiBHICTE!
a)—-3<bx—-1<4; 6)1<3x+4<T;
B)-5<3-2x<1; r)-8<7-5x<-3;
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1)0,7<3x+1<1,3; n)-3,4<5-2x<1,8;
2 4x-1 3 2 2-0,6x _1
©~57 3 “5° 938 "3
? 168. PosB’akiTh moABiiiHy HepiBHiCTB i BKaKiTh 11 Ha#6inb TN
LiIui PO3B’A30K:
a)2<3x-5<T; 0)-3<4-2x<3;
B)-2<1-3x<4; r)-0,3<2,7+0,1x <1,7.
Poss’skiTe HepiBricTs (169—170).
169*. a) |x| <.5; 0)[x-3|<7; B) [2x — 8| < 1.
170%, a) [3x|< 1; 6)lx+7<3;  B)|1-5x<2.
J1a KOXHOI0 3HAUYEeHHSA IMapaMeTpa a po3B’sKiTh HepiBHICTH
(171—172).
171%. a) ax > 5; 6) ax <0; B) (2a — 1) x <4a®—4a + 1.
172%, a) ax > a; 6)a2x£ 0; B)az+a—12£(9—a2)x.

«=> Bnpasu ANns NOBTOPEHHS

173. Bukonatire mii:
a)8-10°+4-10°%  6)5-10°-8.10";
B) (4,2 - 10%% r)(3,7-10%-2,4-10%
r)(3,6-10%: (2,4 - 10%).

174. TIlo6yayiire rpadik piBHAHHSA;
a)xy +6=0; ﬁ)yz—xzo.

175. Panimme 3 kr M’ sica KOIUTYBAJIH CTiJIbKHY, CKiJILKY Terrep KOIll-
TyI0Th 2 Kr. Ha CKifibKH BiZCOTKiB momoposkuaso m’sco?

§5. YUCNOBI NPOMDKKM

M=0xHMHOI0 P03B’A3KiB HepiBHOCTI HalyacTiie OyBae YMCIOBHIA
npoMixxoK. IToHATTA YMCIOBOr0 MPOMIXKKY YaCTO BUKOPUCTOBYIOTH
i B iHmmx posginax mareMaTHKH. Tomy 6a)kaHo po3pisHATH pisHi
BUJU YHCJIOBHX IIPOMLXKKIB i HABUMTHCA 3HAXOMUTH iX mepepisu Ta
00’ eHAHHA,

Mepepizom ABOX YUCNOBUX NPOMIXKIB HAa3UBaIOTh IX
CninbHY YacTUHY.
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HEPIBHOCTI 391
HanpukJjaz, nepepidoM mpoMiKKiB (—oo; 4) i (—3; =) €

npomixok (—3; 4).
Ilepepis ZBOX MHOMMH MO03Ha4YalTh 3HakoM (). Tomy
MHUINYTh:
(—=;4) N (=35°)=(=3; 4).
Haouno 110 piBHiCTE inrocTpye ManoHOK 18.
Iami npukaagu. Mamonkam 19—21 BignosigaroTs piBHOCTI:

(-3;5) N (-2;4)=(-2; 4);
[-3;5) N (—4; -3]={-3};
(-3;5) N (-5;-4)=2.

iV e, U
-3 0 4 -3-2 0 4 5
Man. 18 Man. 19
B Ve s SRR - 'S Yoy 1 D s . Y
-4-3 0 5 -5-4-3 0 5
Man. 20 Man. 21

Ipyra piBHICTBH CTBEPAIKYE, [0 YUCJIOBI mpomixkku [—3; ) i
(—4; —3] MaOTh TiILKY OJHE CIiJIbHE YUCJIO —3.

3HakoM J mO3HAYAIOTHb NOPOX¥HIO MHOMUHY. OcTaHHA
piBHiCTE CTBEDAXKYE, 10 YHuCHOBi mpomiskku (—3; 5) i (—5; —4) He
MAIOTh CILJIBHUX YHCEJ.

06’eaHaHHAM ABOX YUCNOBUX NPOMDKKIB HA3MBaIOTh MHO-
XUHY Yucen, 1Ka MICTUTb KOXXHe YUCIIO KOXHOro npo-
MiXKY i TinbkM Taki yucna.

00’ emHaHHA [BOX MHOMKHH [I03HAYAOTH 3HAKOM | . ToMy mAIITy Th:

(2;4) U (35 5)=(2; 5).
HaouHo 110 piBHICTE if0oCTPyEe MaTOHOK 22,

i
-10 2345
Man. 22
www.4book.org
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Mamorkam 23—25 BignmosigarTh piBHOCTI:
(=3;5) U (-2;4)=(-3; 5);
[-3;5) U (-4; —3]=(-4; 5);
(=203 4) U (=35 0) =(—=-; 4).

—3-2 0 45 -4-3 0 5
Man. 23 Man. 24
B s o Ll _Q,_m
e 0 y -5-4-3
Man. 25 Man. 26

06’eguanaa npoMixkKiB (—3; 5) i (—5; —4) cknamaeThCA 3 ABOX

po3’egHaHMX NpoMikKiB (Majy. 26); Hioro Mo3HAYAIOThL TAK:
(=3;9) U (=55 —4).

Inozi moBOAUTHCA PO3TIAKATH 00’ €AHAHHA TPHOX UM GinbImol
KiTpKOCTiI YHCIIOBHX IPOMiXKKiB.

IlepepizoM TpLOX YMCJIOBUX IIPOMIXKKIB € MHOXXHMHA 4HCe,
AKa MICTHTH YHCJIa, CIiNbHI AJIA YCiX TPHOX JAHUX NPOMIXKKIB i
Tinbku ix. Hanpuknian,

(=4;5) N (===; 6) N [-35 7)=[-3; 5);
(=4;5) U (===, 6) U [-3; T) =(=o=; 7).

ITum piBHOCTAM Bignmosizae ManoHOK 27, a i 6.

R R e R o a0 Wl

-4-3 0 567 —-4-3 0 567

Man. 27

Ockineku icHye 6araTo BUAiB YHCJIOBHX IPOMIXKiB, TO iX
6axkaHo BigmosigHo HasusaTu. TpaaunifiHO HOAEPKYIOTHCA
rakux Ha3B. Ko a i b — moBineHi AificHi yncaa, To:

(— o0; @), (b; =) — HeckiHUEHH] YMCJIOB] IPOMidXKKH;

(a; b) — BigxkpuTHii HpOMiXKOK, 8060 inmepsa.;

[a; b] — saxkpuTHii TpOMiXOK, 860 8idpisok;

[a; b) — mpomixoOK, BiAKPUTHH cIpaBa;

(a; b] — npomixkok, BigKpuTHIi 3J1iBA.
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L

Ha manioHKy 28 300pakeHo BUAM NPOMIXKIB Ta CHMBOJIH,
AKUMH iX IO3HAYAIOTH.

(a; b) = =t a<x<b
a b
X
[a; b] s “_“\b a2xdh
a
x -
(a; b] - wanertile *"‘\b a<x<b
a
e )
[a; b) o __"\5 a<x<b
a
X
(=3 b) __‘-_\b x<b
X
(a; <) g~ 1B ik x>a
a
(oo o9) - R
Man. 28

Yucnosi npoMizkKkyu — oxpemi Buayu mroxcur. OKpiM HUX, po3-
TJIAAAI0TH MHOYKHWHHM, eJIEMEHTAMHY AKX € ZOBLILHI 00’ €KTH: JIFOIM,
TBAPMHM, DOCJIHHU, IIOPH POKY, OHI THXXHA, reOMeTPUYHi (irypn,
piBHsAHHSA, DyHKIIT Tomo. IToHATTA «mepepid» UM «00’eTHAHHA»
MOXKHA 3aCTOCOBYBATH A0 6YAb-AKMX MHOKHMH (Maj. 29).

: } MHOMxHUHa A
5) } Muoxuua B

} Muoxura ANB

Man. 29 { '. ) @ @ } Muoxura AUB
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Man. 30

Hanpuknazn, nepepizoM o06CAriB NOHATHE NPAMOKYMHUKU 1
pombu € MHOKMHA KBaapariB (Majn. 30). O6’egHaHHAM MHOMH-
HM pallioHAJILHUX 1 ippanioHaJIbHUX YKCeJI € MHOMKHMHA AiCHUX
uuces (man. 31).

PAITIOHAJIGHI IPPAIIIOHAJIBHI
YHCIA  YHCHA

Man. 31

Ilepepisu Ta 06’eJHAHHA MHOXKUH 3DYYHO iII0OCTPYBATH Aiar-
pamamu Eitrepa (man. 301 31).

IHoAj BUHUKae noTpeba 3HaMTK 06'eaHaHHA pO3B'A3KIB ABOX abo
Ginbwe HepiBHOCTEW. Y Takux BUNaAKax rOBOPATb NPO CYKYNHICTb
HepisHocTe#. |i 3anucyioTh 3a AONOMOrolo KBaapaTHO! AYXKK:

2x>17, x>8,5,
128, 9 Jeed,

Po3B’a3kOM CYKYNHOCTI HEPIBHOCTE HasMBAETLCA 3HAYEHHHA 3MIHHOI,
fIke 3a40BONbHAE X04a 6 oAQHY 3 AaHUX HepieHocTel. PosB'aAsaTtk cy-
KYMNHiCTb HEpPiBHOCTell — 03Hayae 3HaTH BCi ii po3B’'A3kKn abo nokasaTwy,
Lo iX He icHye. MHOXWHOIO PO3B'A3KIB AAHOI CYKYNHOCTI HepiBHoCTel €

npomixok (—e; 4) |J (8,53 ).

CyKYyNHOCTi BUKOPUCTOBYIOTL A1 PO3B'A3YBaHHA AeAKWUX BULIB PiBHAHb
i HepiBHOCTeN, 30KpeMa HepiBHOCTEW 3 MoAYNeM.

Byab-Aky HepiBHICTb BUAY |M| > a, pe M — peskuii Bupas, MoXHa
3anuMcartu y BUrnagi CyKynHocTi:

A
e

M <-a.
www.4book.org
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HEPIBHOCTI 4ﬁ

E‘: Mepeeipre cebe

- 1. IITo Take nepepis ABOX YMCJIOBHUX IMPOMiKKiB?
| + 2. SIKMM CHMBOJIOM MO3HAYAIOTH II€PEPi3 ABOX MHOMKHUH?
3. IIlo Take 06’e€AHAHHS ABOX YMCIOBUX IpOMikkiB? Axum
CHMBOJIOM MOr'0 NO3HAYATHE?
4. Hasegnits npukiazg iHTepBay, Bigpiska.

'Y

5. HaBezgiTe npukIagu HeCKiHU@HHNX UMCIOBUX IIPOMiMXKKiB.

v’ Bukownaemo pazom!

1. 3uaizgiTe mepepis i 06’eAHAHHA UYMCIOBUX NPOMiXKKiB
(=65 8)1i(5; ).

v Po3B’a3aHHaA. 300pasumMo JaHi NPOMIXKKH reoMeTpHY-
HO (majy. 32). Ix cmimbmi umena cknagaoTs mpoMixkok (5; 8).
Omxe, (- 6; 8) N (5; =) =(5; 8).

O6’egHaHHA JaHUX YUCIOBUX IMPOMIXKKiB:

(= 6; 8) U (55 =) =(=6; ).
2. Po3B’sxiTe HepiBHicTs [5x — 3| > 2.
v PosB’asaunus. a) Hepisuicts [5x — 3| > 2 piBHOCHIBHA

- L [5x-3>2, 5¢38,  [z=1,
CYKYIHOCTi HEDIBHOCTeH | 5 3¢ 9 8605, <1 3BiACH| (9

Ha manrorky 33 300parkeHo MHOMXUHY YHCeJI, 1110 Binxmosigae
i CYKYnHOCTI i 3a10BONIBHAE 3aJaHy HepiBHICTE.

LTI . \}3’2/’"“—

-6 0~ b 8 =1 o 1 @2

Man. 32 Man. 33
BigmoBigs. (—e;0,2] U [1; ).

W Buxowaiite ycHo

176. 3uaiiniTs 06’ eAHAHHA YHMCIOBHUX NPOMIMKIB:
a)(0;1)i(0;2); 6)(0;1)i(0,5;1);
B) (1; 2]i[2; 5); 1) (- ; 0)1[0; 3).

177. 3HaiigiTh Iepepis UMCI0BUX IPOMIXKKIB, YKa3aHUX y II0IIe-
peIHLOMY 3aBIAHHI.

www.4book.org



44 : Poagin 1

178. fki HaTypanbHi uHcaa MiCTATECA B YHCJIOBOMY IIPOMIXKKY
(1; 8)? A B mpomixkky [1; 8]?7

179. fxi uwini gucna MicTATHECA B IPOMIMKY:
a)[-3;4]; 6)(-3;4); B)(-3;4]; 1r)[-3;4)?

180. Un npu Becix 3HaueHHAX a i b umcioBHit npomixkoK [a; b]
MicTuTh y cobi mpomixkok (a; b)?

181. Yomy mopiBHIOE mepepis npomixkkiB [a; b] i (a; b)? A ix
06’enaanuaA?

““fa‘-w"'f-""AW)

182. 306pa3iTh Ha KOOPAMHATHIN MpAMiK YHCAOBUH IPOMIMKOK:
a)(2;); 6)(—==;0);  B)[-3;%); r)(—;—4].

183. BanumiTe CHMMBOJIAMM YUCJIOBI MPOMiXKKH, 10 BiAnoBiza-
IOTh IPOMiXKKAaM, 300pajkeHuM HAa MAIIOHKY 34.

i RO e |
-2 01 0 3
a 6

T I < i T
-__1 0 5_ -4 -101
éa 2
Man. 34

» 184.306pasiTs y BUrIAAl DPOMIMXKKiB i Ha KoopAMHATHIN npaMii
MHOYXHHH 4YHCeJl, 10 3aA0BOJIbHAITL HEPiBHICTE:
a) x <3; 6) x=>—-2; B) x<0; r)x>"T1.
185. fIxa niniftaa HepiBHICTL Ma€ MHOMKHMHY PO3B’A3KiB:
a)(3;); 6)(-2;); B)(—=; 7} 1)[-3;)?
» 186. fxa niniitaa HepiBHICTHL Ma€ MHOXKUMHY PO3B’A3KiB, 300pa-
JKeHy Ha MAJIIOHKY 347
187. Bo6pasiTes cumBoMIaAMY i rpadivHO MHOXHMHY AiMCHUX YH-
cel, AKi 3a/I0BOJILHAIOTE IOABIHHY HepiBHiCTE:

a)-3<x<2; 0)0<x<4; B)—-5<x<0.
188. BuaiixiTe 06’eqHAHEA i mepepis YMCIOBUX NPOMiXKKiB:
a) [2; 3]1[3; 5]; 6) [-5; 0]i[-3; 0];

B) [-5; 7T]i[-7; 5); r)(-2;-1)i[-3;-1];
r)(1;2)i(-2;1); R) (—o; 2) i [~2; ).
www.4book.org
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» 189. ITepemasroiiTe TaGIHUITIO B 30LIMT i 3aHeCiTh y Hel 06’ eanaH-
HS Ta Depepisy 3a3HAYEHUX YUCJIOBHX HPOMIMXKKIB,

IIpomixkkn 06’egHaBEHA Ilepepis
(0; 3)i (0; 5)
(-2;0)i(-3;0)
(—==;1)i(0; 2)
(= 25 22) 1 (0; =)
(=205 1)i(0; =)

ui-h-:ato.-nz

190. IlopiBusaiiTe uncha a i ¢, AKIIO:
a)(—e;a) U (c;<)=R; 6) (a; x) N (x;c)=3;

B)(y;a) N (c;4)=9; r)(a; %) U (== ¢)=R.
Po3B’sixkiTh HepiBHiCTE 1 3anumIiTE BifmOBiAEL y BUMIAAL mpoMiXxK-
Ky (191—192). '

»191. a) bx—-3>12; 6)3x+52>211; 8)0,5x+2,6>3;
i r)1+2x<T; r)5-3x<2;  m)-1,3x-9<4.
192. a) 3x <1 - 2x; 6)-Tx<8x+5; B)Sx>x-2;
r)—2x>9-5x; r)2x<Tx+38; ml,lx=2x-5.
3006pasziTs Ha KOOPAUHATHIM MpAMilt MHOMKUHY DPO3B’A3KiB He-
pisaocTi (193—195).
193. 8 0,5x — 4(x — 3) > 3x; 6) 6x <0,2x — 2(x + 3);

B)0<y-0,3(2-y); r425z-0,2(1 - 2).

$194, a)0,3<1,2+ 0,5(x - 2); 6)0<4,5+0,7(2y - 3);

B)2,T(x+3)<7,2(x—3); 1r)3,4(2x+3)<6(x+2).

¥ v Sgad el L 2.‘378! &

195. a) SR Al e iy ﬁ)_gy oyt

B) x—«ﬁ—(x—3)>0,4; r) 2y—%<0,2(y+3).
)

196. 3a axoi ymoBH:
a)(a;b) U (m;n)=(a;b);  6)(a; b) N (m; n)=(a; b)?
» 197. IlopiBHsaiiTe uucna xia, y i ¢, AKmO:

a)(a; c) N (x; y)=(a;c); 6) (a;c) N (x3 y)=(x; y);
B) (a; ¢) U (x5 y)=(a; ¢); r)(a; c) U (x; y)=(a; y).
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46 Poapin 1

198. BanunIite y BUrIAAL moaBiiHol HepiBHOCTI cniBBigHOIIIEH-
HA M) YUCIaMHU @, X 1y, AKIio:

a) (a; =) N (x;y)=(a; y); 0) (a; =) U (x; y) =(a; =);
B)(—>=;a) U (x;y)=(—23y); 1) (=205 a) N (x;y)=(—; a).

» 199. fki npobu i3 3HAMEHHHKOM 2 MiCTATHCA B IIPOMIKKY:
\ a)(1;6);  6)(2;3); B) [-5; 0]; r) [-2; 3]?
| 200. Tom0oBMMOCH JOBXXUHOIO YHCJI0BOT0 IpOMiXKKa [a; b] Ha3u-
BaTH pisHUIO b — a. ¥ CKiJIBbKM pasiB MOBXKHUHA IIEPIIOr0
OpoMiskKy Oinbmia 3a ZOBXKUHY APYIroro:

a)[0; 10]1i[0; 5]; 6)[1; 15]i[1; 3];
B)[-6; 10]i[-3; 5]; r) [na; nbli[a; b]?
‘ - » 201.1Ipu AKUX 3HAYEHHAX X 3HAUEHHA BHPa3y 3x + 2 HAJIEIKUTH
! IIPOMIXKKY:
1 La)[-1;51;  6)(1;17);  B)[0; 3); D-% 1R

| 202.IIpu AKUX 3HAUEHHAX X 3HaueHH#A Bupasy 1,3 — 0,3x name-

| KUTH IIPOMIXKY:

I'- a) (-0,2; 2,5); 6)[1;4); B) (-2,6; 0,2]; r)[-2;0,1]?

Po3B’aAiTh HEpiBHICTH i 3amuIIiTH PO3B’A30K y BUIVIAAL IIPO-

MixkKy (203—204).

20312) 5(x+2)+2(x - 3)<3(x — 1) +4(x + 3);
0)3(2x—1)+3(x—1)=5(x + 2) + 2(2x + 3);
B)2(x—3)+5(x—2)>3(2-x)-23 —x);

r) 9(x — 2) — 2(3x — 2) < 5(x — 2) — 2(x + H).

x-2 2x-3 x-4 «x+1
- q — .

204.a) 2 3 6 3’
6) x—2+1+7x_x+1125+2x;

2 4 3 4
) 3-2x_x—1 5 5—3x_4x+3 .
BT 3 4 6 °
) 6x-5 _11+7x " 4x+3_2x+3
3 5 5 10

205. IIpuHHABIIM IJIOL[Y OZHOrO KBajgpa-
Ta 3a 1, 3’sacyiTe, 10 AKOro 4MCJIOBO-
ro IPOMiMKKY HaJIe’KUTh IIoma diry-
pu, 300pakeHol Ha MAJIOHKY 35:
[1;2),[2; 3),[3; 4) uu [4; 5)? Man. 35
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¥

3HalaiTe 06’ eAHAHHA i Tepepi3 MHOMKKH, 1110 € PO3B’A3KAMHU He-
piBHOCTe#1 (206—207).
52x-1 =x+1 x-3 2x-1

- <0i
4 2 1% 10

24,

206M4)

3+x+2—x >0 4x+3+x+1

< 2.
2 3 4

0)

2x-1
» 207. ) 3% — x 50 x+1 x+322;

2 4

3-x x-3 3x—-2 b5x+1
- >0 i - >
) 15 "3 174 3

» 208, Ha manoHKy 36 300pakeHo
dirypy, CKaaseHy 3 n KyOuKis,
IIOCTaBJIEHUX Ha KBajapaT 4x4.
Ho saAxoro 3 mpoMixkKiB —
(57; 67), (50; 69) um [55; 65]
BXOIHUTh YHUCJIO n?

Man. 36

Po3B’saxiTh HepiBHiCTE (209—210).

209%,a) |x| > 1; 6) |x + 2| > 5; B)[3x + 1|> 5;
r) [5x| > 2; r)|x—1|>3; n)|5—2x|> 3.

210.4.4a)|x+5|>-3; 1L6)[1 - 3x|<-1; B)|2x —1|>0;
r)|x—1|<0; r)|5x + 3> 0; n) |8 -4x|<0.

_4=>Bnp¢|m AN NOBTOPEHHS

211. 3HaiifiTh 3HAYEHHA AO0YTKY:
a) V5 /18 -V/40; 6) V6 /48 -V/50;
B) V42 -J7-J27 - J18; r) V15 -J72 -6 - /45.
www.4book.org
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212. 3uaigiTe KOpeHi piBHAHHA:
a) 5vx =0; 6) 10Vx =4; B) 6Vx —48=0;

r) 3Vx +20=0; 1)4Jx+9=11; g)7-2Jx =12.
213. 3adava an-Kapxi. 35aifiTe IOy NIPAMOKYTHHKA, OC-
HOBA AKOro BABiui Oineima 3a BHCOTY, a ILIOMIA YHCENBHO
JOPiBHIOE MEPHUMETDY.
214, VuHi knacy o0OMiHAMINCH CBATKOBMMH JIUCTiBKAMHY OJWH 3
oxauM. CKinbKH YUHIB y KJaci, AKI0 AJA OBOro IoTpi6HO
812 mucrtiBok?

& CUCTEMM HEPIBHOCTEN

3 OAHIEIO 3MIHHOIO

Inozi BuHMKAaE moTpefa BUBHAYNTH CILIBbHI PO3B’A3KH Kinb-
KOX HepiBHOCTell. 3HAAEMO, HAIPDUKJIAL, CILIbHI PO3B’A3KH
ABOX HepiBHOCTEH

2x—-3<5Hi2-3x<11.

Tob6To 3HaiimeMo TaKi 3HAYEHHA X, AK1 3870BOJILHAIOTH AK Iep-
my, Tak i gpyry HepiBHicTh. ¥V TAKHX BHNAAKAX FOBOPATH IPO
cucmemy Hepienocmeil.

Cucremy HepiBHOCTeH, AK i cucTeMy DiBHAHB, 3aIIMCYIOTH 34 J[0-
nmomoroxo (hirypHoi gy KKH:

2x-3<5,
2-3x<11.

i") Po3as’s3Kk0oM cucTeMM HepiBHOCTe! 3 O4HIEI0 3MIHHOIO Ha-
" 3uBaloTb 3HaYeHHA 3MIHHOT, ke 3aflOBOJILHAE KOXHY 3
HepiBHOCTeW fjJaHOI CUCTEeMM.

Posé’asamu cucmemy Hepienocmell o3HaYa€ 3HAHTH BCi 11
po3B’a3Kku ab0 MokasaTH, MO X HeMae,

Po3B’a:xeM0 HaBeIeHy BHIIE CHCTEMY, IIOCTYIIOBO 3aMiHIOIOUH
KO HY Ii HepiBHicTH npocTiniow i piBHOCHIBHOIO 1it:

2x—-3<H, 2x <8, x<4,
2-3x<11; -3x<9; x>-3.
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HEPIBHOCTI 491
MHOXHHOI0 PO3B’A3KiB cucTeMu HepiBHOCTeH Oyxe mepepis

MHOXHH PO3B’ A3KiB HepiBHOCTeI, II[0 BXOAATH 40 Hel. 3HalaemMo
nepepis 3a JOIIOMOI'0I0 KOOPAMHATHOL IPAMOI.

Ilepiry HepiBHiCTE 3a10BOJIBHAIOTE yCi uncna, MmeHmni Big 4, a
apyry — Bci umcena, 6inpmi Big —3 (mas. 37).

-3 0 4

Man. 37
O6uzBi HepiBHOCTI CCTEMH 3aJ0BOJIHAIOTL TaKi 3HAYEHHA X,
mo -3 < x < 4. IIa MHOXXUHA 3HAUEHb X — MIPOMIXKOK (—3; 4).

Yucaa —3 i 4 1poMy DPOMIKKY He HAJIEXKATh.
Poss’sakeMo 1e ABi cucTeMu HepiBHOCTEMH:

3x-1>14, 2x-1>x+3,
8) 12-x<8; 0) \5x-1<6-2x.
v Posas’s3aHHA.

3x-1>14, 3x>15, x>h,
2) | 2-x<8: —x<6; x> —6.

OO6uzei HepiBHOCTI 3aHOBONBHAIOTE 3HAYEHHA X, Oiybini Bix 5
(man. 38).

r—"'-'-'-_______ + : -
-6 0 53
Man. 38
2x>x+4, x>4, x>4,
6) Dx<T-2x; Tx<T; x<1.

Hemae yucaa, sxe 0yao 6 BogHouyac MmeHInuM Bix 1 i 6iasimmum
Bix 4 (man. 39).

Man. 39
Bigmosias. a) (5; «); 6) po3B’A3KiB HEMAE.
Jo po3B’si3yBaHHS CUCTEM 3BOIUTHCH PO3B’A3yBaHHA i TAKHUX,
HAIIpUKJIaZ, HepiBHOCTEH:

www.4book.org
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50 Poapin 1

x—-2
x+95

v Po3B’aA3aHH4A a)Jo6yTOK ABOX UHCEN Bix’€MHHH, AKINO
O He 3 IUX YKceJ Bix’eMHe, a iHmme — gogatHe. OToKe, po3B’A3y-

BaHHA AAHOI HEPIBHOCTI 3BOAUTHECA 10 PO3B’A3YBAHHA IBOX CH-
cTeM HepiBHOCTeM:

a)(x—-2)(x+5)<0; 6) <0.

x-2>0, |Jx-2<0,
x+5<0 1 ]x+5>0.

Ilepiua 3 MuX cHCTEM PO3B’ A3KiB He Ma€e, MHOYKHHA PO3B’A3KiB
APYroi CHCTeMH — YMCJIOBHI MPOMiXKOK (—5; 2).

0) 3HaueHHsa Apo0y Big’€MHe, AKIO OLAUH 3 HOTO0 YJEHiB
Big’emHMA, a apyruii — gomatHuil. ToMy po3B’A3yBaHHA He-
piBHOCTi 6) Take came, fK i po3B’sAI3yBaHHA HepiBHOCTI a), i
BimmoBige Taka cama.

Bigoosigs. a)(—5; 2); 6) (—5; 2).

2= Po3ae'axemo HepiBHOCTI:

¥ a)|2x-3|<5; 6) |[x—1|>2x - 5.

a) HepisHictb |2x — 3| < 5 i noagiitHa HepisHicTe -5 < 2x — 3< 5
PiIBHOCUNBHI CUCTEMI HepiBHOCTeIA:

2x-3<5, 2x <8,
2x-3>-5, 90 12x>-2.
Ii MHOXWHa posB'sskis [-1; 4].
6) HepigHicTb |x — 1| > 2x — 5 piBHocKUNbHa CykynHOCTi HepiBHOCTe:

x-1>2x-5, [x—1>2x—5, x<4, x<4,
x—-1<—(2x-5); x-1<H-2x; 3x<6; x<2.
[LaHy HepiBHICTb 3210BONBHAIOTb YCi YUCNa 3 NPOMIXKIB (—eo} 4) i (—oe; 2).
Ix 06'enHaHHs (—oo; 4).
Bianosigsb. a) [-1; 4]; 6) (—e=; 4).

e MNMepesipre cebe

1. HaBeziTh npuKag CHCTEMH HEPiBHOCTEMH.

2. IIlo Take po3B’sI30K cCHUCTEMH HepiBHocTeil 3 ogHieIO
3MiHHOIO?

3. IITo o3Hauae «pO3B’ABATH CHCTEMY HEDPiBHOCTEM » ?

4, fIx 3Ha¥iTH PO3B’A30K CHCTEMH, AKINO BiZoMi PO3B’A3KH
KOXHOI HEepiBHOCTI, 110 BXOAATE A0 Hei?

www.4book.org
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HEPIBHOCTI 511

M | BukoHaemo pasom!
1. Po3B’siokiTh cUCTEMY HEpiBHOCTEH:

{(22 ~2)-3>322 -5,
2% +22<(2-1)(z+1).

22 +22<2%-1; z2<-0,5.

Ilepmia HepiBHiCTH HEIpPaBUIBHA, TOMY CHCTEMA HE Mae€ pos-
B’sA3KiB.

Bignmosigs. Cucrema po3s’sa3kiB He mae.

2. KopucTyoOUYuCh KOOPAUHATHOIO MPAMOI0, PO3B’ AXKIiTh
uepismicTs: [x — 2|+ |x + 1|> 7.

v Po3B’a3aHHasa. Bupas|x— 2| — pizcrans Mix Toukamu 3
KoopauHAaTaMu x i 2, a|x + 1| — Bigcrans Mix Toukamu 3 KoopaMHA-
Tamu x i—1.

3 manouka 40 BUAHO, 1110 KOOPAUHATA X Mae OyTu OinbImoro
3a 4 ab0 MeHIIIOI 3a —3.

== ¥
-3 0 4

v PosaB’s3aHHA. {332‘62332—5, {—62—5,

Man. 40
BigmoBigs. (—e; —=3) U (4; ).
W Buxownaiire ycno

215. Y mae po3B’sA3KHM cUCTeMAa HEPiBHOCTeH:

x>3, x>0, x>-3, x<3,
a){x<2; 6){x<5; B){x<2; I'){xs2?

2x=0,
3x<6

216. Yu 3a10BOJIBHAE CHCTEMY HEPiBHOCTEH { YHUCJIO;

a) 2; 0) 3; B) 0; r) 6?

217. fixa 3 HepiBHOCTEIL:
a)|x|<3; 6)|x|-1<0,5; B)|x|>5; r)7-|x|]<0
piBHOCHMJIbHA CHCTEMi BiAMoOBigHNX HepiBHOCTe#H? A AKa —
CYKYIHOCTI?
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» 218. Yu € umcsio 2 po3B’A3KOM CHCTEMHU HEPiBHOCTEM:

x—345, 6) 3x2x+2’ B) 0,5x22x—3,
) 4x+2>9; 12<8x-5; 3x-1>47?
219.fkigumcen—1,0, 1, 2, 3 3a10BOJILHAIOTE CHCTEMY HEPiBHO-
cTei:
) 3-x20, 6) 2x+3>5,
T+x>0; 1-x<0?

220. PosB’soxiTh cucTeMy HepiBHOCTeH i BKaxiTh ABa i yue-
Ja, AKi 11 3aJ0BONTPHAIOTD:

) 2x+720, 6) 2x-5<0, ) 3x+1<0,

3x+6>0; 3x+9<0; 2x+5>0,
Poss’sxiTh cuctemy HepiBHOCTeM (221—224).

2x+3>x, 2-5x<T, 8<4x+8,

*221.9) {4x~x<3; 6 {3x+1<-8; B) {0>3x+6.

Sy—-1<2y, 4-3y=>-2y, 5y—-7<3y,
. 2) {3—2y<y; 0) {y—324; B) 2-4y<5.

223. a) {0’52-2”, 6) {O,Sx—325, i {1—1,5x<x,

0,3-2z>3z; 0,8x+129; 1+1,5x<16.

X .. X 62+1<4z, x-1 x-2
224.2) {5 1> 5> 01z 2. 0a D{ T 8’

X=1<7; 2 5 2x-3>0.

225. YKaxXiTh IeKiIbKa TaKUX 3HAYEHD @, 11100 KOYKHA 3 CHCTEM He-
piBHOCTeI! a), 6), B): 1) Masia po3B’s130K; 2) He MaJia O3B’ A3KiB:

x>a, x<a, x2a,
a) {x<3; & {x<~3; 3) {—x22.
Poss’saxiTe cucTemy HepiBHOCTel (226—228).

15-3x<9x-12, 6) 12-2<82-15,
8x—-T>bx+4; 72—-6>6z+4;
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5) {2(x—3)s5x+7,
3+4x>3(x-5);

3-2(x-1)<0,
sl {5—3(x—4)> 0;

x<2-3(x+1),
5) {5x23+(x—4);

228, X _g< X,

2x-0,2(x-2) >4,
a)
2 8’

B) 0,5x+3<2,5-3x,
5-0,2x<0,2-5x;

» 229,
2) {2n+3<4(3n—5),

8-4n<7-2(4n-13);

r) 5(x+2)>2x 4,
3(x+3)<7-8x.
-4(2x-1)<3,
-8(x-3)=4;

=]

)

=

) 5<3x—-2(8x-3).

4-
Tx

0)

{8(1+x)>3(2x 1),

r) 0,42+22>23,5-2z2,
7-1,3220,3-5z.

3HaugiTE il po3B’A3KY CHCTEMU HePiBHOCTEMH:

6) n(n+1)>(n+2)(n-2),
(n-3)% 23-n(2-n).

230. PosB’saxiTh moABifiHY HepiBHICTB:

a)-2<3x—-4<b5;
B)0,4<2x+1<0,6;

r) 1< %(6—2)41;

Pluenp [2)

0)3<2-x<b;
r0,7<3-2x<1,2;

1) —2,5<%(1—3y)£1,5.

PosB’axiTe cucTemy HepiBHOcTeH (231—234).

6 5-(x+3)2>(x-2)(1-x),
2(x+T)<(x+7)2-T;

2
231. ) {c -3<(c+3)’,
2c+c” >(c-2)%;

" (22-2)-32322,. " (x-1)2 +3x>(x-1)(x+1),
22 +22<(2-1)z; (x+3)(x-1)=(x+2)%-1.

i (x+1)% >x” +4, T+(x+8)% <5x+(x-8)%,
# o) {(:‘:—1)2 >x? -4 9 {(x~1)(x+2)<(x+1)(x—2); _
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){(x Pea?el, {3x—(x+1)255—(1—x)2,

(x— 2) >x? -8 (x=3)x+3)>(x+T)x-T7).
ks W 425 1<32+3L,
33.a)4 9 5 3 6) 3
19-2y 11-2y 3x+12 8+x
2y > - : +3> .
) 2 4 5 2
[4x+3 38x-1 8-x
- <1+ ;
B){_ 3 8 6
Tx+3 3x+1 x—4
+ >4+ :
5 2
5
0 BB 20T 2422,
» 234. a) 12 6) 3 2 3
1-3¢c c+8 a+16
c— < : 6-— <—2a;
| 4 6 3
: Zx—l_xsll—x_z’
B){ 3 6
f 13(x—1)2 +8x+2< x(3x-2)+1.
5. Ilpu AKKMX 3HAUYEHHAX 3MiHHOI x Mae 3MicT BHpas:
a) J5-x+Jx-3; 0) J2x-1-J3x+2;
1 J2x+3 5
s +
B) Jx+3 + ok r) 5 J3xr2

IIpn AKUX 3HAUEHHAX X 3HAUYEHHA Bupasy 4x — 1,5 Hase-

JKUTH IIPOMIMXKKY:

a) (1; 2); 6) [-2; 0; B)(->;0); 1)[3;7)?

2-3c
4

a) (—o=; 0);  6) [0; =); 8) (—-1;1); r)[1; 8]?

/. IIpu AKHUX ¢ 3HAYEHHS BUPA3y HAJIEXKHUTH IIPOMiKKY:

Po3ss’skiTes HepiBHicTL (238—241),
38 a)(x+2)(x - 7)< 05 6) (x — 3) (2x — 5) > 0;

| www.4book.org
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B)(3—-22)(1+2)20; 1) (2y +8)(7T—-4y)<0;

r) 0,5x (x + 3) < 0; m) (x> +1)(5-x)<0.
9239, a)2x+1)(10x-7)=0; 6)(5—2x)(1-3x)<0;
8) (x% + 5) (x + 5) > 0; rxd+2x%+x<0;
r) 5x° - 8x - 2<0; x) x° + 322> 0.
x+3 5-2x 3-x
2;“ a e 6 >0 .
’ ) x-1T i ) 2x-7"0’ H 2x-1<0’
2 3
r)wc(]; f)ﬂ‘/“o; M) ——=£0,
2x-3 x(x2+1) x-3
241. a) 3"_150; 6) i L >0; B) B :
x+5 2+5x Tx-14
r) 3271 o, r) 2243 .5, m 24 53
2x+4 4-x 3x+2
‘Dj-} . - 1 - 1
» 242, Ilpnm AKUX 3HaAYEHHAX n pisEMna gpobis et L

Oineina 3a ix o6yTOK?

3 . 3
n—413—n

243, Ilpn AKUX 3HAYEHHAX N cyMa gpobis MeHIIa

3a Ix mo6yTOK?
244, Po3B’sXKiTh cCTEMY TPHOX HEpPiBHOCTEM:

2x-1>5H, 3x-2<5x-8,
a) 14x-3<37, 0) 12x-1<4(2-x),
3x-5>17; 2x-T<3(1-x).
245, Po3B’aAxiTE cucTeMy MOABiMHUX HepiBHOCTEI:
) 0<1-2x<1, i 6) 1<5-3x<3,
3<3x+4<5; -3<3-2x<1.
246, Po3B’sxKiTh HEpiBHiCTH:
a) x2 < 25; 6) x2 > 16; B) x% < 2.

17, Yu npaBUIBHO, AKIIO YHUCJIO @ JOAATHE, TO HEPiBHICTH:
a) x2 < a® piBHOCHIIBHA HepiBHOCTI |x| < a;
6) x2 > a? piBHOCKIEHA HepiBHOCTI |x| > a?
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248, Po3B’sAxiTh HepiBHiCTE ABOMA crmocobamu:

a)lx—1]<2; 6) (x —1)% < 4; B) (2x + 1)2 < 9;
r)|x—8/>1; r) (x — 2)% > 25; 1) (5x — 3)% > 49.

Po3s’axiTe HepiBHicTE (249—251).

249*, a)|2x + 3| < 5; 6)|x—3|+|x+1/<7;
B)[3x—1|22; r)|x—2|+|x+1]|238.

9 250*, a) |5 — x| > 0,5; 6)lx—1|+|1-x|>1;

B) |[4x — 3| < x; r)|x—7>x-1].

251% a) (x-3)vx-2 <0; 6) (2x-1)¥v3x-2 >0;

! B) (5-2x)Vx2+3 20; r) (4x-5):v3x-1<0.

<«=»BnpaBu onsa NOBTOPEeHHS
252. Po3knagiTe HA MHOXKHUKH KBaJPATHUI TPUUJIEH!:
a)x>-10x+21; 6)a’+2a-15; B)2x°+5x—3;
r) ¢ —11c - 26; r)9a%+3a-2;  nm)4c?+ 25¢ + 25.
253, loseniTh, 1110 3HAUEHHA BUPa3y 17%°43.71°-3 . 7°+17°
IinuTeesa Haino Ha 36.

254, 3anuImiTe y CTAHZAPTHOMY BUTIAAL YHUCJIO:
a) 47 000 000; 6) 308 000 000; =®) 0,000000039;

r) 0,00000407; r) 803 - 10%; 1) 0,067 -107;

e) 3,7-100% €)0,42-107"; x) 2000°.
255. ITobyaytiTe rpadik piBHAHHA:

a) 2x + 3y =6; 6) xy=12;

B) x* +y®=4; r)y’ - x%=0.

§ 7 « AOBEAAEHHS HEPIBHOCTEWA

Inoxi BuHUKae norpeba J0BeCTH, 10 AaHA HepiBHIicTH 31
3MiHHMMM DpPaBUJIbHA DU BCiX YKA3aHUX 3HAUYEHHAX 3MiHHHUX.
Ile moxHa poOUTH HA OCHOBiI O3HAUEHHA IOHATH «0Oinbiie» i
«MEHIIIe» :

a > b, AKIO pisHuLA @ — b — YHCIO0 AOJATHE.

Ipuxaazx 1. [loseaiTs, 1110 IPU KOXKHOMY AiHCHOMY 3HAUEHHI a

a?+ 2> 2a.
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MoseneHHA. a’+2-2a=a’-2a+1+1=(a-1)?+1.IIpn l

KOXHOMY AificHOMY 3HaueHHi a 3HaueHHA BHpAa3y (a — 1)?
Hesix’emue, (a — 1) + 1 — gomarae. OTxe, 3aBXK AN a?+2>2a.
IIpuknax 2. [JoBexiTs, 110 IpH AOKATHUX @ i b

a;szab.
-2 s 2
Nosemenms 212 Jab=2%? Jab _ (Ja-Vb)*
2 2 P
—Jp)?
i PROPCHI RAR6D ﬁzi_“)'_ npu OyAb-AKUX AOAATHUX a 1D

HeBig emuumi. OTxe, akmoa > 0ib >0, To

“;bzm.

PiBricTs TYT Mae Micue TiIBKY TOA1, Koau a =b.

a+b
3aysaxernna. Bupas —,  Ha3uBaoTh cepednim

apupmemuvwrum ducen a i b, a Bupas JJab — ix cepednim
zeomempuunum. Tomy HoBeneHy HEPiBHICTh UMTAKOTEL TaK:

' cepeaHe apudMeTHUHE ABOX A0JATHHUX UHCEJ He MeHIIe
e | Bix IX cepeHBOro reoOMeTpHYHOro.

IMpukaan 3. JoBexiTs, 110 NP AOJATHUX @, bic
(@a+b)(b+c)(c+a)=8abe.
OHoBemenHsda. Ockineku cepenHe apudmMeTHUUHE IBOX
JONATHUX YKceJI He MeHIIe BiJ iX cepeJHBOro reoMeTpH4YHOro, TO

a+b b+e ct+a
>vab; >Jbe; >Jea.
2 2 2
IlepeMHOXHMBIIX [TIOYUJIEHHO IIi HepiBHOCTI, MaeMo!:

a;b . b;c . c;a >2vJab-be-ca,

abo
(@a+b)(b+c)(c+a)=8abc.
Hoeecmu meepdxenna 3i IMIHHUMU O3HAYAE TIOKA3aTH, 1110
BOHO iCTHHHE NIPHX 8Cix HONMYyCTUMUX 3HAYEHHAX 3MiHHHMX. Cnpo-
cmyeamu meepdieHHA — 1ie O3HAYAE JOBECTH, 1[0 BOHO XUOHE.
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Cnpocmysamu HepiéHicmb 3i 3MIHHUMU 03HAYAE IIOKA3ATH, 1[0
JaHa HepiBHiCTE XxMOHA X04u 0K NPy 00HOMY BHAYEHHI 3MiHHOI.
Ipuxxan. Copocryiire HepiBHicTs (1 + 1)2 > n2.
CnpocrysanudA. Akmo n = —1, 10 HepiBHicTH MaTUMe
suraag 02 > 12, Ocranus HepiBHiCcTH HenpaBuJabHa. Tomy He-
IpaBUJIbHA i JaHA HePiBHICTE.
IIpuxnan, mo copocToBye AKe-HeOyAb TBepAKeHHs, Ha3uBa-
I0Th KOHMPNPUKLA00M.

KpiM cepeaHboro apucdMeTUYHOro i cepefHbLOro reoMeTpUYHOro
HayKOBLii YacTo PO3INAAAI0TL CepeaHE KBagpaTUiHe ABOX YK KiTbKOX
yncen. CepedHiM KBaapaTuiHUM KiNbKOX YACen HasuealoTh YMCNo, LWo Oo-
PiBHIOE KBaApaTHOMY KOPEHeBi 3 cepeflHboro apudMeTUHHOro iX KBaapaTis.
CepepHim kBappatuyHuM sucen a i b abo x, y i 2 e BignosigHo:

Juz+b2 J:nc2+y2+z2
2 3 ’

CepepHe kBagpaTUyHe ABOX Yucen 3aBxam binblue 3a ix cepenHe apudpme-
TuyHe. CnpobyiiTe noBecTu, Lo ana Byab-aKux gogaTHux uncen a i b saexau:

’ 2, .2
,-—m;'ga-r-bS a“+b )
2 2

MpoinocTpyitTe NpaBUALHICTb Takoi NOABINHOI HepiBHOCTI, BUKOpMK-
CTOBYIOH4M ManioHokK 41.

ke
b1

B Man. 41

@ MNepesipre cebe

1. IITo o3HaUa€e «IOBECTH TBEPAKEHHA»? A cripocTyBaTu?

i . 2, IITo o3HAa4Ya€ «Z0BECTH HEPiBHICTL»?

3 8. ChopmyurioiiTe 03HaAYEHHA CEPEAHBOr0 apU(MMETHUHOrO Ta
©  CepefHBOro reOMeTPHYHOrO ABOX YMCEJ.

, : 4. IlopiBusiiTe cepefHe apu(dMeTHYHEe i cepeJHE reOMeTpuY-
I He OBOX JOJATHUX YHCeJ.
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[Z" Buxonaemo paszom!

a+b

HoBexiTe, Akmoa <b, 10 a < < b. ChopmyroiiTe 11e TBEP-

IXKEeHHd.

< a+b
HoBepmenHsa Axmoa <b, T02a<a+b, 3Bigcu a< B

_ +b
Axmoa <b, Toa + b < 2b, 3Bigcu aT<b.

06’egnaBmy 00MABA BUIAAKH, MAEMO:

a+b 2.

AKmoa < b, To a<

Opepoxany moABiiHy HepiBHiCTE MOKHA CHOPMYJIIOBATH TAK:
cepenHe apudMeTHYHE ABOX HEPiBHHX AilCHMX umceJs Oiabmie
BiJ MeHIIOro i3 JaHHX YHceJI i MeHIIe Bix OiapImoro 3 HHUX.

W Buxonaiire ycHo

256. 3saigiTE cepegHEe apu(MeTUYHE YHCeJI:

a)l1,3i2,7; 6) 381 0;
B) 409 i —409; r) 10, 201 30.

257. 3HaiifiTh cepeHE reOMEeTPHUUHE YHNCe:
a) 501i8; 6) 1000 i 40;
8)0,210,8; r)51is",

IosenitTe HepiBHiCTEL (258 —259).

258. a) (@ — 2)° + 3> 0; 6) (1 -2a)>+1>0;
8) (a + 2)? > 4a.

259. a) a® + 6a + 10 > 0; 6)9 — 12a + 44® > 0;
B)a’+12>2ad°

Pisens A

Iosenites mepiBHicTH (260—263).

260. a)a® +2a + 2> 0; 6)a’-2a+5>0;
B)2a2+4a+5>0; r)2a®+a+1>0.

» 261. a) a% + 3 > 2a; 6) a’ + 5> 4a;

B) 2a2+ 1> 2a; r) 3a% + 1 > 2a.

262.a)(2a-1)(2a+1)<4a% 6)(a—3)’>a(a-6);
8) a® + 65 > 16a; r) a* + 82 > 1842
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263. a) (a + 1) > 4a; 6) 99 + 20a < (a + 10)%;
2a a?+4
<1; >
B) 1+a? r) 4 ¢
¥ 264, osexiTsy, 110 AJIA KOXKHOT'O Bil’€MHOr0 3HAYEHHA X:
a) (x—1)(x—2)>0; 6) % + 9> 10x;
B)(x—3)(3—x)<0; rNE2-x)(x-3)<0.
265. MosexiTe, 10 AJIA KOXKHOTO JOJATHOTO C!
a) C+i22; 6) 9c+326; B) (c+1)(l+1]24.
c c c
_Pisews B

HosexniTs HepiBHiCTH (266—267).
266. a) a% —ab + b2> 0;
, 6)a®+b%+2>2(a+b).
' 9267. a)a?+b%+c?>ab+ac+be;
6)a’+b2+c2+322(a+b+e).
268. TosexmiTs, II0 cyMa KBajApaTiB ABOX OyAb-AKHX AIACHHUX
YurCeJl He MeHIla Bij IX moABOEHOr0 ZOOYTKY.
269. ITo 6inpIme:
a) cyMa KBaJpaTiB ABOX HOAATHHUX YHCEJ YU KBaapar ix
cyMu;
6) cyma KBaZpaTiB ABOX Bifi’€MHMX YHCeJ YU KBajpar ix
cymu?
» 270, OosexmitTs, 1110 miBCyMa KBaApATiB ABOX AiMCHUX UHCeJl He
MEHIIIa Bif KBaaparTa ixX ImiBCyMH.
271. 3 ycix nmpsAMOKYTHHUKIB, 10 MalOTh PiBHI ruromi, HaliMeH-
muii mnepuMeTp Ma€ KBagpart. JloBemiTs.
2272, 3 ycix IpAMOKYTHHX TPUKYTHHUKIB 3 pIBHMMU rinoreHysa-
MU HaUOGiABIIYy mIoIMy Mae piBHOOeADEHUI TPUKYTHHK
(man. 42). [loBexmiTs.

Man. 42
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273.3 ycix NpAMOKYTHUKIB, BIMCAHUX Y AaHE K0JI0, Haibinpory
oy Ma€e KBajgpat. [loBeaiTs.

osexits ana OyAb-AKKUX AIMCHUX 3HAYEHb 3MiHHMX HepiBHiCTHL

(274—278).

274.2)a® +b*+12ab+a+b; 6)(a+b+1)>°<3(@®+b%+1).

» 275.a) a* + b* + 2¢ > 4abc; 6) a* + b* + ¢ + d* > 4abcd.
276.a) 8a® + 14ab + % + 1> 0; 6) 2a® + 5¢% + 2ac +1 > 0.
277.a) (ax + by)? < (a® + b°) (x* + y?);

6) V(a+x)2 +(b+y)? <vVa?+b? +{x2+y?.
278.a) |a| + |b| > |a + b]; 6) la] — |b| < |a — b).
IosexiTs icTuHHiCTH YyKCIOBOI HepiBHOCTI (279—281).

9 279.8) V24+V2+vV2+V2 <2; 6) V6+V6+V6+v6 <3.
280.a) V3+2v3+2V3+2V3 <3  6) V12-V12-J12 >3.

1
281.a) L3 L + - vt <
1-2 2.3 34 99-100

.
?

0) —1—+i+i+...+ -

2% g2 4° 1002

+=>Bnpaeu ans NOBTOPEHHS

282. Po3B’sAxiTe PiBHAHHA:

3 dx
+ =-1.
x+3 =x-1

) —_=—2x; 6)
x+3

283. OauH i3 KopeHiB piBHAHHEA x° + 2x° — 9x + a = 0 HopiBHIOE —2.
SHaMAiTh pemTy KOpPeHiB IsOro piBHAHHA.

284. Pyna mictuts 60 % 3asisa. 3 Hel BUIIABIATh YaBYH, AKHAMN
mictute 98 % 3aiisa. I3 cKiBKOX TOHH pyau BHILIAaBJIA-
1oth 1000 T uaByHY?

2
285. O6uncaits f(9), £(99), £(999), axmo f(x) = 2x"-6x+4

2x2-2x-4
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Bapianr I

1°. Po3B’sakiTh HepiBHicTe 3x — 5 < 13.
2. Po3B’si3kiTH cucTEMY HEePiBHOCTEIH:

2°) {2x+3>7, 6" {3— x;2£x,

x=5<1; B(x—2)<8x+1.

3°. Posp’axiTe noasiitay HepiBHicTs —1 < 2x — 3 < 5.

BapianrII
1°, Po3B’a:xkiTe HepiBHicTE 4x — 7 < 13.
2. Po3B’sKiTh cuCTEMY HepiBHOCTEI:

x-1
N
= T(x-3)>5x-2.

3°. Po3B’s12kiTh NMOABiMHY HepiBHiCTE -3 <2¢+ 1< 7.

Bapianr III
1°, Po3B’sxkiTh HepiBHicTE Hx — 4 > 26.
2. Po3B’skiTH cHCTEMY HEpPiBHOCTEI:

2 {5:\:—2518, 5 14- 2;" S,
2x+3>5; 2x—4)>5x-2.

Bapianrt IV
1°, Po3B’sokiTh HepiBHicTs Tx + 3 > 38,
2. Po3B’sakiTs cucTEMY HEePiBHOCTEI:

x—4
. 4x_3>5, 6' 3_ 3 <3x!
8°) \5x+2<27; ) |5(x-1)23x-1.

3°. Posp’sxiTs noasitiy HepiBHicTs -5 < 2m — 1< 7.

\

3°. Po3B’s1xiTh oABiliHy HepiBHicTE —2 < 3n + 4 < 10.
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rOJIOBHE B PO3A4INI

JBa BUpasu, CIIOJyYeHi 3HaKOM HepiBHOCTI (<, >, £ uH 2),
YTBOPIOIOTE HepisHicmy. HepiBHiCTE HABUBAIOTE YUCL08010,
AKI0 00MABi 11 YaCTHHM — YMCJIOBI BUpAasH.

Baacmuegocmi wucao8ux HepieHocmeil

Axmo:a<bib<e,TOo@<c}

a<bic— poBinbHe uncnao, T0a+c<b+c;
a<bic>0,T0oac<bc;

a<bic<0,T0ac>bc;
a<bic<d,tT0a+c<b+d;

a<b,c<dia,b,c,d — uucna gogartHi, To ac < bd.

Hepisnocmi sudy a <x <b,a<x<b,a<x<b,a<x<b
Ha3MWBAKTHCA N00GIllHUMU HepigHocmAaMU. IX 3pyUHO BUKODH-
CTOBYBATH JJIA OI[IHIOBAHHA 3HAUEHDb BEJIMYUH i HaOIMKEeHUX
obumcyieHb. Amxe akmoa <x<bic<y<d, To

at+c<x+y<b+d,a-d<x-y<b-e,
ac <xy<bd, ard<wuiy<bie.

IBi ocTaHHI mMOoABRi#iHI HEPIiBHOCTI IPABUJIbHI 34 YMOBH,
AKIO YKcJaa a i ¢ — poparHi.

2x+17<1,12 - 3x > 2 — npuraaau HepiBHOCTEH 3 0QHI€H0
3MiHHOIO X.

Hepiernocmi 3i sminrumu nofibHi no piBHAHL. P03B’A3KOM
HepiBHOCTI 3i 3MiHHOI0 Ha3MBAE€THCA TaKe YUCIIO, AKe 3a10-
BOJIbHSAE NaHY HepiBHiCTH, TOOTO IIepeTBOPIOE ii B IPaBUJIBHY
YKCJIOBY HepiBHicTh. Po36’A3amu HepigHicmb 03HAUYAE 3HA-
T Bei 11 posB’sas3ku abo mokasaTH, 110 1X HeMae.

MHoxuHU PO3B’A3KiB HaituacTilie yTBODIOIOTH NPOMINHKL.
Hanpuxnaza, MHOXHHH p03B’A3KiB HepiBHOCTEH 2x + T <151
8 + 3x 2 2 — 1e BiAnoBigHO IPOMIMKKH (—eo, 4) Ta [—2; ).

Hexinbka HepiBHOCTEH 3 Ti€l0 caM0I0 3MiHHOIO YTBOPIOIOTH
cucmemy HepigHocmell, AKIIO Tpeba 3HaNTH IX cninbHI pos-
B’A3KHU. Po3B’aA3aTH cucTeMy HepiBHOCTe!H 03HAaYa€ 3HANTH BCl
ii po3B’sa3Kku a60 mokasaTu, Mo ix He icHye. Cucrema HepiBHO-

CTe:
{2x+7<15, EEaL ia oy

3x+822 =2 0 4
Ma€ MHOXXHHY pO3B’A3KiB [-2; 4).
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4 _ . - é
ICTOPUYHI BIAOMOCTI
BusHayaTu, AKe 3 ABOX 4Yuces OijbIine, a AKe — MeHIIe, JIIOIH
BMinm mie g0 Hamol epu. B «OcHoBax» Eskaiza (III cT. mo H. e.)
JOBEJEeHO HEepiBHiCTh, AKY Temep MPUHUHATO 3aIHUCYBATH TaK:

+b : : . " ; ” . :
N = 5 >+ab. Tinexku oig a i b Troai posyminu He AOBiNbHI fogaTHI

yucsa, a4 JOBYKHUHM BifpiskiB; JoBefeHHA NPONOHYBAJOCH CYTO
reoMeTpuyHe i 0e3 3HaKiB HepiBHOCTI.
Apximen (III ¢T. no H. e.) K0BiB moABiHY HepiBHiCTE, AKY Te-

10 1
Iep 3amuCyIOTh TaK: 3—— << 3-7— ]

3HakKu «<» i «>» BHepile 3aIpPOBaJUB aHIVIIMCHEKUI MaTeMa-
tuk T. I'appior y 1631 p. Xoua 3HaKM HEPiBHOCTi 3aIPONIOHOBA-
HO IIi3Hime Big 3HaAKY PiBHOCTi, BUKOPUCTOBYBATHUCA BOHH II04a-
JIA paHile, OCKiJIbKH ADYKYBAJH iX, KOPHUCTYIOUUCH OyKBOIO V,
a 3HaKy piBHOCTi ¢=» Ha TOM yac y Tunorpadii me He Oy0.

3HaKU HeCTPOrUX HepiBHOcTeH 3ampoBaguB y 1670 p. anrmiii-
cekuit matemaTuk ok, Bammic. Tinbku pHcKy BiH nmucaB Haz
3HaKoM HepiBHocTi. Taki 3HaKM BUKOPHUCTOBYBAJIUCHA DifKo. ¥
3BMUYAMHOMY JIJIS HAC BUIVIAAL 3HAKM «<» i «>» 3amIPOIOHYBAaB y
1734 p. dpannysskuit MmaTemaTux I1. Byrep.

¥ cyuacHi¥ maTeMaTHIll Ta IPUKJIAAHAX HAYKaX 9aCTO BUKO-
PUCTOBYIOTH HEDIBHOCTI MiXK cepeHiMH, 30KpeMa Mixk cepefHiM
apudMeTHUHUM i cepeHIiM KBaJPaTUYHUM KiJIbKOX AiMCHUX UH-
cesn. Hanpukian, AKImO a,, @y, A3, ..., @, — AOBLIbHI AificHi uuc-
na,ne€ N,n2 2, To npaBuJIbHA HePiBHICTE:

aj+as+...+a, <Jaf +.sz;z +...+a3
n n
Bigomi HepiBHOCTI, AKi MalOThH BJIACHI Ha3BH.
HepiBHicTs Mik cepeaHiM apuMeTHUHHM i cepeHiM reoMer-
PHUYHHUM 1 JOJATHUX YHCEJI HA3UBAIOTH Hepienicmio Kowi:

l Xy Xyt X,
. B > RX Xy reen X,

n
Hepisnicme BynAK08CbK020:!

(@yby+aby+...+a,b, )< (af +a3 +...+a2)(bf +b2 +...+b2).

*] ~www.4book.org €
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HEPIBHOCTI

65

S —

Oriocren JIyi Komi — dparnysekuii maremaTuk, e Ila-
pu3BKOI aKajgemii HayK, JIOHZOHCHKOI'O KOPOJIiBCLKOr0 TOBAPH-
cTBa Ta OaraTteox iHmuUx akazemiit Hayk. IIpamioBas y plSHHX

|

raays3sax MateMaTtuku (apudmMerura i
rTeopil uucen, anrebpa, MaTeMaTHIYHHN
aHanis, gudepeHiansHi piBEAHEA, Te-
operuuHa i HeGecHA MexaHika, maTema-
TUuyHA (isuka. 3arajaomMm BiH Hamucas i
ony6aikysas noHax 800 pobir. IToBue
3i0pannsa #ioro TBopiB, Buzane Ilapuss-
koo AH, mictute 27 ToMmiB.

3 ykpaiHcbkux matematukie XIX cr.
npobieMu, NOB’sA3aHi 3 HePiBHOCTAMH,
Haubineme pocaigxysas Bikrop Ako-
BHY ByHaxkoBcekuii. Haponuscs BiH y
M. Bap (renep — Bimuunekoi obsacti),
HaBuaBcA B Himeuunni, @pannii. 3axu-
CTHUB JUCEPTAIIilo i omeprkaB CTYIIIHL JOK-
Topa marematuky B [Tapuki (1825). Ho-
BeeHy HUM HepiBHicTE iHOAl npunucy-
10Th HiMmennbKoMy matemaTuky I'. IIIBap-
ny, ane B. . Byaakoscexkuii goBis ii Ha
16 pokis panmime. B. fI. ByHAKOBCBEKHIA
LOCJiIXKYBAaB CTATUCTHUHI XapaKTepHucC-
THKH HapOAOHACEJEeHHsA, HIMOBipHOro
KOHTHHIeHTY pociiicskol apmii, npaBzo-
noxibHOCTI CBiAYEHB YV CYALOYMHCTRI,
noxuboK y cIocTepesKeHHAX i T. 1.
31858 p. 0yB roJIoBHUM EECHEDTOM
YPALY 3 NHTAHB CTATUCTHUKHU 1 cTpaxy-
BaHHA (gusB. ¢. 207).

i +

Orrocren Jlyi Komri
(1789—1857)

B. 1. ByHAKOBCBKHH
(1804—1889)

HepisuocTi BUKOPUCTOBYIOTE 1 B reomerpii. Hanpuknan, AABC
icaye Toai i TiNMBKHM TOAL, KOJIM BUKOHYIOTHECA TPH HEPiBHOCTI:

AB<BC+CA,BC<CA+ABi CA<AB+ BC.

Yu npaBUJIBHO, 10 CHCTEMAa ITUX TPHOX HEPiBHOCTEH PiBHO-
crmbna nogmlﬁmﬁ Hepisrocri: [AC — CB|<AB < |AC + CB|?

‘www.4book.org
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R R ——— e
| FOTYEMOCA A0 TEMATUMHOTO OLIHIOBAHHS

Tecrosi saspganus Ne 1

1. BubepiTs npaBHIbHY HEPiBHICTE:

a) 0,2>v2; 6)-1<-2; B) 52 5; 1
2. Cymoro HepiBHOCTEM 5 > 31 2 > —1 € HepiBHicTB:

a)4 > b; 0)4 <5; B)7>2; r)72=2.
3. YkaxiTe cTpOry HepiBHiCTE:

a)l5=25; 6)2<2; B) 7> -2; r)-10=>10.
4. Hepisaicts x2 + 2x + 1 < 0 3a0BOIBHAE YNCIIO:

a) 2; 0) 1; B) 0; r)-1.
5. CKiJIBbKHY IiJIMX YHCeJ 3aJ0BOJIbHAE MOABIMHY HEepiBHICTH

-1<x<1:

a) oxHe; 0) nBa; B) TpH; r) yoTupu?

6. BuGepiTh IPOMiKOK, AKOMY HAJIEKUTH YHCIO0 /3 :

a)[2; 3]; 6)(—; J3);
8)(2J3; 3J3 ); r) (-3 ;).

7. BubepiTe HepiBHiCTH, IKA HE MA€ PO3B’A3KiB:
a)|x|>-8; 6)x<-3; B)7—|x|<0; r)x*<0.

2x <3,
x+1<2
a) (—=; 11;  6)[1,5; =); B) (—=; 1,5];  r)[2;3].
9. fAke HalibinboIe UnCI0 € PO3B’A3KOM HEPiBHOCTI
x2-2x2x%+2:
a) 2; 0)1; B) —1; r)—-2?

8. Cucrema HepiBHOCTEH { Ma€ MHOYKHHY PO3B’sA8KiB:

. 1
10. 3uaiigiTe o0nmacTh BU3HAUEHHA QYHKILI Y = sk JX:
X

a) (—e=; 0];  6) (—=; 0); B) [0; ); r) (0; ).

www.4book.org
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A0 KoHTponkHoi poGot Ne 1

1. TlopiBusaiiTe APOOH:

5 3 4 4 b 6 7 13
oy - 3 2 oy _ LI g e S . o T - (P
)7 lgs =g i=gs B)glas r)-qgi-p
2. Bigomo, mo x < y. IlopiBHsaiiTe:
a%)x-8iy—3; 6°) 1,3x11,3y;
B') —2xi—-2y; r)b-xib5—y.
3. Maso 7T <b <12, 2 <c¢ < 5. OuiniTs 3HAUEHHSA BUPA3Y:
. o 3b+2
a°) 3b; 6°) bc; B ) 3b + 2¢; r) :c z
4. Po3B’s2kiTe HepiBHICTD:
a®)2x—-5<T; 06°)3x+T7<Tx+3;
g X izl 2 x——3_2x—1>
B)é&—fx—2) =2 =% r’) 3 10 >4,
5°. BuaiaiTe 06’eqHaHHA i mepepis MEHOXKUH A i C, AKIO:
a)A=(2;5),C=(1;3); 0) A =(-3; =), C =(—2; 3];

B)A=(—=;m),C=[10;/11 ].

6. Po3B’siokiTh cucTeMy HepiBHOCTeM:

2°) {6x-724x—3, 5) x(x+T) 2 (x-T)%,
3x+16>8x—4; (B3-x)(x+3)20,5x—x2.

7°. BHaiAiTe 06;1aCTh BUBHAYEHHA (QYHKIIII:

y=v2x+3 -

9
Jo9-2x
8°. Po3p’skiTh HepiBHiCTH:
a)|5x - 38|<1; 6)[3x —15|> 9.
9%, Po3B’sxkiTh DiBHAHHA:
lx+ 1|+ |x—2|=8.
10°°. oBexiTs HepiBHiCTE, AKmMoO a > 0,b >0, ¢ > 0:

(a+ 2¢) (¢ + 2b) (b + 2a) > 16+/2abc.

2 www.4book.org
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g KBAAPATUYHA ®YHKLUIA

Hemae xXopaHoi ranysi NioACLKOro 3HaHHs!, Kyay He Bxoaunu 0
NoHSTT Npo GYHKW Ta X rpadiuHe 300paxeHHs.

l- ; i T
b vy Sy B K 7 i
- ¥ 2
v 3 0
j 4

; L - ] L . » ,..
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@yHKNia — spy4yHa maTemaTud-  OCHOBHi Temu poaginy:
HA MOJeab IJIA AOCHiIKeHHS "
faraTerox mponecie. ®yHKIiA, eeaudl sl
AKY MokHa 3afaTé gopmynoro  ° NEPETBOPeHHd rpadikis
y=ax?+bx +c, — KBajApaTHYHA. byHKuiA;

ii rpadix — mapaboma. Taki e KBafipaTHyHa QyHKLiN;

¢ yHKNi] 9acTO BUKOPHCTOBYIOTH-
CA B pi3HUX ray3sax Hayku. Born
NoB’sA3aHi 3 KBAAPATHIMH PiBHAH- * CHCTEeMM PiBHSHb APYroro
HAMH 1 HEpIBHOCTAMH. cTenexs.

\ y

§8 S YHKLI

DyHKIiA — OAHe 3 HAMBAXKJIMBIIIMX MOHATHL MaTEMaTHKH.
MosxHa HaBECTH YMMAJIO0 IPHUKJIAAIB 3aJIEXKHOCTEH i BIAIOBiAHO-
creit Mirk samimaumu. Hanpuknan, dopmyna S = 4nR? BHDAaMXae
saJieskHicTH M0l moBepxHi Kyl Bix ii paxiyca.

* KBajipaTHi HepiBHOCTI;

dopmyna T =21 ’i BCTAHOBJIIOE BiAIOBiAHICTE MiK JOBXKH-
g

HOI0 MasaTHHEKA [ i #oro mepiogom xkonuBasHA (7). Otxe, T —
byukuis ig I (tyr © =~ 3,14, g = 9,8 m/c? — KoncTaHTH).

Haramaemo ocHOBHI BiomocTi mpo GyHKII.

SAKINO KOXKHOMY 3HAUYEHHIO 3MIiHHOL X 3 AeAKol MHOXUHUA D
BiAiTIOBiZla€ enuHe 3HAUEHHA 3MIiHHOIL Yy, TO TaKy BiAmOBigHIiCTH
Ha3MBAIOTh PyHKyYi€ero. IIpu HBOMY X HA3UBAIOTbL HeE3ALEHCHOI0
3MinHO010, 800 apzy MEHMOoM, Y — 3ANEeHCHOI0 3MIHHOI0, & MHO-
wuuy D — obracmio susnavenna janoi pyHkIirii. MEOXKHHY BCix
3HAYeHb Y, AKUX MOKe HaO0yBaTH (DYHKIliA, HA3UBAIOTH il 061 a-
Ccmio 3Ha4ensb 1 mo3HauawTs 6yKBOIO E.

I'pagikom hyHkryii HA3UBAIOTH MHOXKHUHY BCiX TOUOK KOODAH-
HATHOI IJIOIIUHU, abCcHuCcH AKUX AOPiBHIOIOTH BHAYEHHAM apry-
MEHTY, a4 OPAUHATH — BiOBiAHMM 3HAYEHHAM (PyHKIIII.

3agmaroTh byHKIil Hafiuacrinre y Buraiagai popmys, Tabauns
abo rpadikis. Hanpuknazn, dopmyna y = x? sajae pyHKLi0, AKa
BUPAa’Ka€ BiAMOBigHiCTE MiXK uncyiaMu Ta ix KBagpaTamu. AKino
o0nacTs BU3HAUEHHA Liel GyHKIOII — MHOMXHHA IIJIMX YHCeT 3
npomixkKy [—3; 3], To ii MokHa 3agaTH y BUIJIAAL Tabmii:

www.4book.org



70 Poapin 2

I'padik miei pynxnii — cim Towox (man. 43). Ii obnacts Bu-
3HaueHHA — MHOxxkuHa D ={-3, -2, -1, 0, 1, 2, 3}, obnacrs 3Ha-
yenr — MEHOXuHA E = {0, 1, 4, 9}.

Axio obsacTs BU3HAYEHHA QYHKIL y = x° — npomixkok [—2; 2],
To ii rpadikxom € yactuna napaboyu, 306pakeHa Ha MaJIOH-
Ky 44, a ofsiacTio 3Ha4eHb — MPOMixKoK [0; 4].

I'padikom pyHKOII y = xz, 3aaHOl Ha MHOXKHHI BCixX AiACHUX
yucen R, € Bca nmapabosa (man. 45). Obnacts BU3HAUEHHSA i€l
dbysruii — MHOXKHMHA AificHux uuces R, a obsacTs 3HaAUEHB —
npoMixkox [0; ).

Haragaemo mie KiJisKa IpuKaagiB hyHKITIHA.

y =kx — npama nponopyitnicms (k #0). Ii rpadix — nps-
Ma, 1[0 IIPOXOJUTH Yepe3 moyaTok KoopauHar. O6sacTs BU-
sHaueHHA el PyHKil — MHOKHUHA R, 0011aCTH 3HAUEHb — TEX
MmuoxuHa R. Hanpuknax, rpadik dyHkmii y = 2x 300pakeHo Ha
MaJoHKY 46.

y =kx + b — ainitina ¢pyrkyis. i rpadix — npsama, He mapa-
nenbHa oci y. O6nacTh BUBHaUeHHA — MHOXKMHA R, o6iacTs 3Ha-
yenb — R, axmo k # 0. Axogo k =0, To 061acTh 3HAUEHbL — OJTHE
uyucyio b. [lpuknagu: y =x + 2 (mau. 47), y = 3,5 (main. 48).

—

2

Y y y
19} gl gl
gl 8l 8l
7l 7] t71
...6_. - _.6., =1/ ..6._
54 51 - 154
41 | | = 1 D 4]
.3.. . .3__ ..3__ i
.2.. J ,2__ :2——
ol-- - - + ) 4
-3-2 0] 123%X -3-2 0f 1238%* -3-2 0f 123 %

Man. 43 Man. 44 Man. 45
www.4book.org



KBAOPATUYHA dDYHKLIS 711
A

Ly Uy y

8] 8} 8]

74 7. 74

61 61 61

51 5 54

44 41 4]

3¢ 3t 3t

2”- 2..

11 11 11

-2 @ 1238 x Z2 0l 1238 *x -2 0|l 123 x

Man. 46 Man. 47 Man. 48

k A
y= e obeprena nponopyitinicms (k # 0). i rpadix — rimep-

6ousa. k1o £ > 0, To BiTKM i€l rinep6osau poamireni B 11 I1T usep-
TAX KOOPAUHATHOIL ILIOMKMHM, AKIN0 k < 0, — y Il i IV useprax.

k
Ob6nacTb BU3HAUEHHA (DYHKIIT Y = ~ — MHOXUHA R 6e3 uncya 0,
00J1aCTh 3HAYEHb — IIA caMa MHOYKUHA (—oo; 0) U (0; o).

3 2
Ipuknagu: Y = = (man. 49, a), ¥ e (man. 49, 6)

Y Y

9 91

8, 81

6..

54

41

3+ A

2t 21

11 1t
-2 ol -3-2 0

21

31

a Man. 49 6
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72 Pospin 2

T'padix pysKLil y = x° 306pasxeno Ha MamoHKyY 50. Ii 061acTs
BH3HAUEHHS 1 MHO)XMHA 3HAUeHb — MHOKUHA R,

I'padix yHKIil y = Jx — oxmaBitka mapa6omu (man. 51). i
obsacte BusHaueHHd [0; «) i o6acTs 3HaueHE — [0; ).

Sxmmo 3MiHHA Y 3aJIEKUTE BiI X, TO 3aIIMCYIOTH Y = f(x) (UMTAIOTE:
irpek mopiBHIOE ed Bix ikc). CumBosoM f(a) mo3HauUaIOTH 3HAUEHHA
dyeKOii y = f(x), AKIIO x = a. Hexai, HanpuKJak, (QyHKILO 3aJaHO0
dopmyomno y = 3x2 — 5. MoskHa samucaty i Tak: f(x) = 3x2 - 5.
¥ npomy Bumazxy f(0)=3- 02— 5=-5;f(-2)=3 - (-2)* - 5="1.

3ayBax»xeHHd. AKmo y = f(x), To 4acTO KAXKYTh, IO | —
dyHKIiA Bix x, T06TO DYHKIIi€I0 HA3UBAIOTE 3MiHHY Y. OgHaK 37€-
OisbIoro mig (pyHKIi€0 po3yMiloTE He OAHY 3a/IeXXHY 3MiHHY, a
BIAMOBiAHICTE MiX 3HAUEHHAMHM ABOX 3MiHHMX. IIo TOro X — He
0yAb-AKYy BiANOBiAHICTE, 8 OHHO3HAYHY, IIPH AKIN KOXKHOMY 3HA-
UeHHIO 3MiHHOI x BignoBizae edure 3HaUEHHA 3MiHHOI J.

Y,

gl

71

6..

54 Yy

41 44

31 3+ /’/
21 21

1 b g 1t

-3-2 -2 0] 12345678 9101112 x

124 -9 |

3l

41 Man. 51
-51
-6l
_7__
=84

Man. 50

Leski pyHKUIi Ha oKpeMux YyacTuHax obnacTi BUSHaYeHHA 3a4at0Th-
ca pizHumu dopmynamu, Takolo €, Hanpuknag, oyHkuUia

LA
V| p‘

x2, Ao x < 0,

f(x)= {x, Ao x = 0.
www.4book.org



KBAOPATUYHA DYHKLIS 73
3HaveHHs uiei dyHkuii npu sig' EMHUX 3HAYEHHAX apryMeHTy 3Haxo-

DSATb, KopucTylounck popmynoio f(x) = x a npu poaatHux — 3a popmy-
noio f(x) = x. 1i rpadik — Ha ManioHky 52.

IcHYIOTb TakoX iHWi PpyHKLii, fKi No3Ha4YaloTb HOBUMW NS BAC CUMBO-
namu,

Llinoto yacTuHol AIACHOro Yacna x HasuBalTb Take Halbinble uine
yucno [x], ske He 6inbwe Big x. Mpadik dyHkuii ¥ = [x] — Ha manioHky 53.

Yy

6

5 Yy

4 4 =

3 3 —

2 2 _—

11 1 =

-2 0/ 12 x -2 001234 «x

—

Man. 52 Man. 53

JApoboeor yacTuHoK AIACHONO YMcna X HasWBaOTh PiZHULIO MiX aa-
HUM 4YucnoMm i Moro uinolo yactuHoio: {x} = x — [x]. Mpadik dyHkuii
y = {x} — na manioHky 54.

) |
LLALLL

Man. 54

ﬂapen_ipfe _ca_Se ]

“g

. ChopmyiroliTe o3HaueHHA (PyHKIIiI.

. IITo Take aprymesT (pyHKIii? HaBeniTe mpukiaz.

. fIx mokHa 3amaTy GYHKIi0?

. IIlo Take o6s1acTh BU3HAYEHHS i 00/1aCTH 3HAYEHD QYHKII1?
. ki pyHKIii HasuBawTh JdiHiHEAMHU? fKi iX BIacTuBoCTi?
. HassiTh BmacTuBocTi 06epHEHOI IpPONOPIifHOCTI.

. IITo Take rpadik GpyHKIii?

www.4book.org
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74 Poapgin 2

v/ Buxonaemo paszom!

1. ®yukuio sagano Gopmyow f(x) = x° + 1. Bnaiixite: f(-3),
10), f(J/2).

v Poss’ssanuda. f(-3)=(-3)%+1=-27+1=-26,
f0)=0°+1=0+1=1, f(V2)=(V2)? +1=2V2 +1.

BignoBizas. f(-3)=-26, f(0)=1, f(vV2)=2J2 +1.

2. B akux rouxkax rpadik ¢pyHKIil y = x% - 3x + 2 nepernnae:

a) Bich y; 0) Bich x?

v Poss’asannd. a) fAxuio rpadik nepeTuHae Bick y y ge-
AKi# TOUIli, TO abcmuca miel TOUKY JOPiBHIOE HYIIIO, 4 KOOPAWHA-
TH 34/I0BOJILHAIOTL PIBHAHHSA, 1110 3aae (pyHKIIiTO.

Maemo: x = 0; y=02v3 -0+2=2.

Oraxe, rpadik PyHKIIi] mepeTUHAE BiCh y y TOUILi 3 KOOPAMHA-
ramu (0; 2).

0) ko rpadik nepeTUHAE Bich X y AeAKilM TOYIli, TO OpAXAHA-
Ta 1iel TOUKM JOPiBHIOE HYJIO, a KOOPAUHATH 3aJ0BOJBHAIOTH
PiBHAHHSA, IO 3a1a€ QYHKIIO.

Maewmo: y =0; x> -8x+2=0; x,=1;%,=2.

Omxe, rpatdik QyHKIII] mepeTUHAE Bick X ¥ TOYKAX 3 KOODAU-
"Haramu (1; 0)1i(2; 0).

Bigmosigs. a)(0; 2); 6) (1; 0)i(2; 0).

W Buxowaiite ycHo

286. [IposigminsiiTe coBO: a) pynkuia; 6) apeymernm; B) epadik.

287. 3agatiTe (hopmysio0 (PYHKIIIO, AKA BUPAXKAaE BiANOBiAHICTE
Mix uncaaMu ta: a) iIxHiMu Kybamu; 6) IPOTHIEIKHUMHU 0
HHUX YHACJaMH; B) 00epHEHUMHU 10 HUX YU CJIAMMU.

288. fAxum e rpadik pyHKIi1, 3aganrol GopMyI0m0:
a)y=3x+1; 6)y=x‘°‘; B)y=3;
3 x
r)y=—; y=3; ny=yx?
289. Yu nmpaBHJIBHO, IIO:
2 g
a) rpatik QyHKUIil Y = Ex_a € Takoxk rpad)ikoM piBHAH-

HA 2x — 3y =15;
www.4book.org



KBAZPATUHHA ®YHKLYIS 75 1

6) rpacdix dyskmii y=.x € Takox rpadixom piBHAHHA
y? = x? Yomy?

290. I'padik AK01 38 QyHKIii IPOXOAUTE Yepes MOUaTOK KOOPIU-
HaT: a)y =2(x— 3); 0) y=2x2; B)y=x(x—2)?

291. BHaiaiTe 001aCcThL BU3HAYECHHA QYHKITL:
a)y=3x—2; 6)y=4—x2; B)y=-2,5;

5 \
D Y=gy DY=v2x-4; n) y=-J5-2x.

x

Picens A

1
» 292, dyuKuio saxaHo ¢popmynaon Y =Ex2 Ha objsacTti BU3HA-
venns D={-4,-3,-2,-1,0, 1, 2, 3, 4}. 3agaiire ii rabauu-
Ho i rpadiuno.

1
293. Tlo6yayitre rpadix GyHKII Y = Exz Ha TpoMixkKy [—4; 4].

3HauziTe 1i 06/1aCcTE 3HAYEHB.

. 1 2 ! o
294, OyHKIiLO Y = —2~x sazaHo Ha MHOKHKHI R. 3uaiairs i1 o6-
JIACTBb 3HAUEHB. Y1 HAJMEKUTh rpadiky miel GyHKIil ToUKa

A (-100; 5000)?
295. OyHKITiI0 3aJaH0 Y BUTJIAAL TabImIi:

1

- 2‘3‘4'5‘6'718

y‘5‘10’15‘20’25‘30}35‘40
Bapaiite i1 hopmysow. BrakiTs ii o6nacTs BU3HA4YEHHA i

o0JIacTh 3HAUYEHbB.
» 296. dyuxKIio 3agarno GopMy oo f(x) = x%+10. O6uncnits: f(2),
31(2), 21(3), 0,5f(10).
297. dyrKUi0 3aKaH0 GopMyJIoo f(x) = x° — 5. BHabxiTe: f(—3),

1
£(=2), f(-1), 1(0), f(7), f(g ] F(V3)-
www.4book.org
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9 298. OyHKIiO 3a7aH0 GOpMYIIO0 f(x) = x% — x. O6UHCTITS:

a) f(- 2)+f( 1); 6) f(0)+f(1);  B)f(2)—1(30).
‘ 299. f(x) =x% — x + 1. 3HaixiTE:
a) f(0) +7(1) +1(2) +1(3); 6) f(10) - f(=9) + f(8) — F(=7).
300. Ha mamoHKY 55 306paxeHo rpadik ¢pyHKUii y = f(x).

Man. 55

o] i’zé\é x
3HAHUAITE:

a) o0sacTh BU3HAYEHHA i 06/1aCTh 3HaAUEHBb AaHOI (hyHKIIT;

B) AJIA AKHUX 3HAUEHb aprymeHty f(x)=4, f(x)=0;
r) Lna AKUX x 3HauyeHHA f(x) Haibinboie, HatiMeHIIIe,

SuaaiTe obnacTs BU3HaueHHa QyHKHil (301—302).

3 10
b S =528 o) y=1T5" D=
r)y=—~1———; r)y=vax+1; n) y=Jx+5.
(x-3)(x—4)
»302. a)y=5x—-1; 6) y=vx+1; B) y=4-x;
2x 3 x-1 1
=g N e Ve

303. IlobyxmyiiTe rpadik GyHKIIL:
a)y=3x-2; 0)y=0,5x—-1; B)y=-3x;
Ny=7-2x; r1)y=5; ny=3-x.
» 304. ITo6ynyitre rpadik pyHKii, 3aganol GopMyJI00:
a) f(x)=2—-8x; 6)f(x)=-1;
B) f(x)=3-2x; 1)f(x)=0,5x.
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305. 3uanigiTe obsacTs 3HaYEeHb (HYHKIIL:

771
a) f(x)="T; 6) f(x)=2x;  B)y=x2

306. Yu Hanexuth rpadpiky byrrmii y=w}25-x2 TOYKA
A (3; 4)? Touka B (—4; 3)?
$ 307. Yu npoxoautk rpadik dysHruii y = x(x — 3) uepes ToOUKH
A(2;-2); B(-1;4); C(1,5;-2,25)?
308. fIxa 3 Touox A (—2; —6); B (1,5; 8); C (=3; 4); D (-2; —6);
E (3; 4) HaymexkuTs rpadiky hyHKIii:

a) y =-10x — 26; ﬁ)yz%; B)y=\"x2+7?
309. B axux Tourkax rpadix pyHKIii:
a)y=2,5x; 6)y =3 - 2x; B)y =2(x — 1) nepe-

THHAE Bick x i Bick y?
9 310. TemnepaTypy 3a mxauow Ilenscisa, Papenreiita i Kenbsi-
Ha I03HaYMMO BiAmOBiAHO t,, tf, {j. POPMYIH IIEPEPAXYH-

9
KY MalOTh BUTJIAL: tp = E(tc + 32), ty =to + 273. Ina po-

pineHUX 10 3Hauens TemnepaTypu 3a llensciem 3HalAiTH
BizmoBifHI 3HaueHHA TeMmiepaTypu 3a @apeHreiToMm i
Kenbinom. Jlani 3aHeciTh mo Tabmumi. 306pasiTs rpadiu-
HO OJepsKaHi 3aJIesKHOCTI.

Pisews b
311. dyrknio 3agaso hopmyoko f(x) = x°. Yu npaBUILHO, L0
[UIA KOXKHOI'0 YMCJIA @ BUKOHYEThCA piBHIiCTS f(—a) = f(a)?

312. dyurio 3agaso Gopmyiow f(x) = x°. Un 11 KOSKHOTO 3Ha-
yeHHA I aprymMeHTy x mpaBuJbHA PiBHIiCTD f(—x) = —f(x)?

313, Bmaigits f(-2); f(—1); £(0); f(1); f(2), axmo dysKmIio 3aaa-
HO (hbopmyJI0I0:
a) f(x)=2x%+3; 6) f(x) = 3x° - 2;

B) f(x)=vx2+1; r) f(x)=vx2+8x+15.

6x i
314, dyuKio 3agas0 GOPMYIIO0 Y =1, Ha MHOXuHI HATY-

pajJbHUX YMCeJ MEepIIoro AecATKa. 3agaire il y BUIIAAL
Tabauii.
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» 315.

DysKUio 3anaHo Gopmynoo y=2,/x+5 Ha obmacri Bu-
sgauennsa D ={-4;-2,75;-1;1,25;4; 11}. 3agaiire ii y Bur-
asaai rabauii i rpadika.

316. He 6ynyrouu rpacika piBHaHEHEA 9x — 2y = 14, 3HaWAiTE ior0
TOYKY, OPAUHATA AKO0I JopiBHIOE abcmuci.

317. He 6yayroun rpadika pysruii y = x? — 2, sHaMAITH ioro
TOUKY, abciuca Ta OpAUHATA AKOI — IPOTHJIEKHI umcIa.

318. KoxkHOMY HATYpaJbHOMY YHCJY BiAIOBifae mpoTuiexHe
oMy uucyo. Yu € taka BigmosigHicTs byHKLic? AKINO
TaK, TO 3amaure ii (hpopmysoro Ta rpadikom.

» 319. KoxxHoMy LiJIOMYy YK CIy Bignosigae piBHe oMy uncio. Yu
€ Taka BignmoBigHicTs hyukuico? AKio Tak, To 1110 € 1i rpa-
dbikom?

» 320. ®yuKnio y = f(x) 3agaso rpadikom (mamn. 56). [Ias aKux
3HAYEHb apryMeHTy:
a)f(x)=0, f(x)<0; 6) f(x)=-2, f(x) > -2, f(x) £ -2;

B) f(x) =3, f(x) 2 3, f(x) < 3?

Man. 56

321. B aKux TouKax neperuHae sick x i Bick y rpadik pyHKIil:

1 4 2 5
a)y_5x+3r ﬁ)y_x—?r B)y_‘_gx+59

r')y=x2~4; I‘)y=x2—2x; n)y=6-—5x—x2?
IloOymyiitre B opHil cucTemi KoopauHAaT rpadiku hyHKIii (322—324).
322.y=x?, y=x>+3iy=x%-2.

»323. y=Jx, y=vx+2iy=vJx-38.
www.4book.org
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L

325. IIpu axomy 3HaueHHI m rpadik GyHKIII y = m — 2x Ipoxo-
IuTh yepe3 TOuKky A (2; 3)? Un npoxoauTs e camuil rpadik
yepes TouKy B (3; 1)?

324.y=|x|,y=|x|+1i y=|x|-2.

Y 326. IIpu sikoMy 3HaueHHi m rpadik GyHKHIL y = x? + m npoxo-
IuTh uepes Touky K (—2; 5)?

327.Tpadik byHKUil y = /x + m TpoxoauTs Yepes Touky P (5; 5).
Yomy nopisuioe m?
¥ 328. IlobyayitTe rpadik GyHKIil:

4 3 1
ﬂ)y—;, 6)9‘_”;1 B)y_?’
r)y=2x2; f)y=0,5x2; ny= %— 1.

329%. 3maiiniTe 0061aCTh BUBHAUEHHA (DYHKILIT:

- 1.[Jc3+5:c

a = p 0 =
)Y o )y 4
Y= 2 ) y=yJx+5+J5-x;
x"+bx
[.2
x“-83x-4
f)y=4x2—6x+10; ﬂ.)y=———2—-

16 — x

» 330%. 3adavwa A. M. Koamozopoea. SIKy 10JaTKOBY YMOBY
noTpifHO HAKIACTH Ha 3HAYeHHHA X ¥ hopmyui f(x) =1, 1106

ozep:xkaTH BU3HAUEHHA (OYHKIIL f(x)= (J}_T)ZJF (m)g ?
331%, Tlobyayiire rpadix dyHKmii:
4, AKIIO x < —2,

a)y= xz, AKmo -2<x<1,
2—x, akmo x > 1;

3-x,akmol<x<4, "

x+1, akmo x <1,
06) Y=
-1, axkmox:=4;
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B)y=[2x-3; ny=2x[-3; 1)y=lc+1|-|xf;

_ I, B, 3
n)y—x. e)ywm, € y=vx°+10x+25.

332%, @yHK1LiA nonuTy Ha TOBap: Qp =9 — p. PyHKIiA nporo-
sunii rosapy: Qg = 2p — 6. Tyt Qp — ob6car nonuTy i Qg —
obcAar npomosunii (MJIH IITYK 3a pik), p — uiHa (rpomosi
onvHHUNi). BusHauTe piBHOBa)KHY LiHY (IOIMUT IOPiBHIOE
nponosuiii) i o6car npoxaky. AK BIJKMHE HA 3HAUEHHA
PiBHOBaXXHOI IiHM TOBapy 3MeHIIeHHA nonuTy Ha 20 % ?

“=*Bnpasu gnn mmm

333 IlopiBHANTE 3HAYEHHA BHPAa3iB:
2)3J2 1420; 6)3/5 i/44; ) V1312/3;
r) 8J7 i8; r) 45 i9; m) 542 i7.

334. Y AKuX MeKax JIeXKUTh 3HAUEHHA BUpasy 3x — 2, AKIIO0:
a)l<x<4; 6)-5<x<0; B)-10<x<10?

335. Po3B’siskiTh HEepiBHICTB:

2x+3 x—6 9-2x
>0; -1:
3x+1 6) T >-1; B) >

a)

_; §9 BNACTUBOCTI ®YHKLIA

Hns Toro mo6 AOCHiZKYBATH IIPOIECH 1 ABUINA HABKOJIUII-
HBOT'O CBiTYy, CJIiJI CIIOYAaTKY HABUYHUTHCA BCTAHOBJIOBATH XapakK-
TepHi ocobauBOCTi BifmoBigHMX MaTemMaTHuHHX Mozenel. Ile-
penycim e cTocyeTbCAa QYHKILIHN.

Onucyouu BIACTUBOCTI QYHKILI], 3a3BHMUYAl MOUYMHAIOTH 3 Ii
obyacTi BU3HAaUEHHA — BKAa3YIOTh yCi 3HAUEeHHA, AKUX MOXKe Ha-
OyBaTH aprymMeHT.

Axmo dysKIio 3agaHo GopMyIo0i0, a npo ii obsactTe BU3HA-
YeHHA HIUOro He CKa3aHo, TO PO3yMilOTh, III0 BOHA TaKa caMma,
AK i 00s1aCTH JONYCTUMHUX 3HAYEHb 3MiHHO1, AKa BXOAHUTE A0 1iel
dbopmynu.
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Axmo pyrKnio sagano rpagiyro, To 06sacTE BUSHAUECHHSA

byHKNnil — npoeknia ii rpadika Ha Bick x; 0o61acTs 3HAUEHB
¢yHKOii — npoeknia ii rpadika Ha Bick y (Man. 57). Hanpuk-
aajn, o6racTe BU3HAUEHHA (QYHKOII y = x%> — MHOMHMHA Beix
aificHux unces R, obmacTs ii 3HaueHb — NPOMiIXKOK [0; ==). OG-

JIACTH BH3HA4YEHHA i 00sacTh 3HaYeHb QYHKIIT y =J4-x2 L
npomixkku [—2; 2]1[0; 2] (mau. 58).

y
A y |
2

B 11
8 i

(1] *-m______}__/

o| O6nacTs BusHauenns X =9 , =1 0 1 2 %

Man. 57 Man. 58

HacryneEuii Kpok y pocaimxeHHi QyHKIil nonarae B ToOMy,
m[o6 3’scyBaTH, UM He € JaHA QYHKIiA mapHo abo HemapHOIO.

> dyHkuin y = f(x) HasuBaeTbea napHolo, SKWo Ti obnacrtb
' BU3Ha4YeHHs CUMeTpUYHa BiAHOCHO HYNS | ANA KOXHOro
3Ha4YeHHN x 3 o6nacTi BUsHaueHHs f(—x) =f(x).

: > DyHkuia y =f(x) HasauBaeTbca HenapHoilo, AKWOTTo6NacTsL
BM3HAYeHHA CUMEeTPUYHA BiAHOCHO HYNSA | ANA KOXHOro
3HaYeHHs X 3 o6nacTi Bu3HaveHHsn f(—x) =—f(x).

IcuyroTs (byHKOii Hi mapHi, Hi HenapHi. Ile Taki GyHKLii, B
AKuX abo obsiacTh BH3HAYEHHA HECHMETPUYHA BiTHOCHO Hy:d,
a60 I19 IKUX He BUKOHYETBCA JK0JHA 3 yMOB f(—x) = = f(x).

Axmo ¢ysKLIiro 3agaso rpagiuno, To KocaiguTH il Ha HapHiCTE
abo HemapHicTE AOCHUTH IIPOCTO, OCKiNbKM rpadik mapHoOI
¢ yHknii chnmMeTpHYHHIA BiTHOCHO OCi Y, a HeMapHOI — BiTHOCHO
IIOYaTKY KOOpPAMHAT.

Hpuxnagu. PyEROI Yy = x? 3 obmactio BusHavenHs R i y= x’3
o6acTio BudHAUeHH: [-5; 5] — mapsi (Man. 59). Pyrkmii y = x° 3
o6nacTio BusHaueHHs R iy = x° 3 obiactro Busnavenss [— 27; 27] —
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r82 Poapin 2
= 28
T

v fl) -
' (%)= x? L I
~u |7 :
= | .4
: l X -
E ' -1,00 1x x
N\ / a
: - 5
-x -1 0] 1 x x :
- (-2)
Man. 59 Man. 60

HenapHi (Man. 60). A, sanpukIag, KoxxHA GQyHKIiA 3 06acTio
BusHaueHHA [—-2; 1] i koKHa DyHKOiA y = x? + x 3 GyAb-AKOI0
00y1acTIO BU3HAUEHHA — Hi mapHa, Hi HenapHa (maJn. 61 a, 0).

Yy yr
21 24
1} \ 1
/\\. . X
-2 -1 ojr 1 x —1-4 1 x
a Man. 61 0

Poarnsremo dyHKIi0 ¥ = f(x), rpadik axoi 3o6pakeHo Ha
manoHkKy 62. Ilpu x = -2, x =3 i x =5 sHaueHHA DYHKIII ZOPiB-

HIOKOTB HYJIHO. y

" Man. 62
www.4book.org
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:' > 3HaYeHHS apryMeHTy, Npu AKUX 3HaYeHHA GyHKUIT gopis-
" HIOE HYNIO, Ha3UBalOTb HYN1SMH PYHKLIT.

Hynem pyuKUii y = x — 6 € 1uIIe 0fHE 3HAYCHHSA X TIIBKH IPH
x = 6 3HaueHH4 niel pyHKIil fopiBHIOE HYIIO.

1106 3naiiTi Hy i GyHKIIL y = f(x), moTpi6HO PO3B’A3aTH PiB-
HaHH4A f(x) = 0. KopeHi nporo piBHAHHA € HYJIAMH QYHKILIL,

®dyuKLiA Y = f(x), rpadik axoi 300pakeHo Ha MATIOHKY 62, Mae
JOJAaTHI, HyJILOBi #1 Bin’ emHi 3HaueHHA. Ha npoMiskky (—2; 3)1i 3Ha-
yeHHA goaaTHi. [le mpoMiXKoOK cTajIoro 3Haka: yci sHaueHHA QyHKIL
HAa OHOMY IPOMDXKKY MAalOTh CTAJINI 3HAK ¢+». I mpomixkok (5; 6) €
TAKOK IIPOMIXKKOM CTAJIOTO 3HaKa <«Iumoc». IIpomixkku (—4; —-2) i
(3; 5) Tex € IPOMIMKKAMH CTAJION0 3HAKA: YCi 3HAYEHHSA PO3IJfA-
ZyBaHOIL (hyHKIIII y = f(x) Ha muX DpoMiXkKax Big’ eMHi.

IIpomixku obnacri Bu3HAYeHHA PYHKIIL, HA AKHX QYyHKIIA
He 3MiHIOE 3HaKa (To0TO Ma€ TiIbKH ToaaTHi a60 TiMbKH Bix’emui
3HAYEHH), HA3HBAIOTh NPoMidckamu snaxocmanocmi. Ha npo-
MIXKY 3HaKOCcTaoCTi rpadik QyHKII He mepeTHHAE Bick abcmuc,

3BepHiTE yBary Ha rpadik dyuknii Ha man. 62. Ha npomixky
[-4; 1] rpadik «iime Bropy»: npu 30iJbIIEHH] 3HAUEHD X i3 IIHOTO
npoMidKKYy BigmoBigHi 3HaueHHs (DyHKIIT 301IBIIYIOTHCA.

Sxmo x, < x,, TO f(x;) < f(x,).

KaxyTs, mo Ha npomMixkKy [—4; 1] byuknisa y = f(x) apocmae
(abo € 3pocmaioyworw ). Takoro BOHA € ¥ HA TPOMiXKKY [4; 6].

Ha npomixkky [1; 4] rpadik bysKIil y = f(x) «¥ige BHU3»: IpH
30inpmeHH] 3dHaYeHb apryMeHTy BianoBinHi sHaueHHA QyHKITI
3MeHmyHThcA. KayTh, 110 HA OBOMY DPOMIXKKY GQYyHKIiA
y =f(x) cnadae (abo € cnadnoiw).

>‘ DyHKLUiI0 HA3UBaIOTb 3POCTAaIOY0I0 Ha AeAKOMY NPOMDKKY,
/ AIKILO KOXXHOMY GinbluOMy 3Ha4eHHIO apryMeHTYy 3 LLbOoro
npoMibkky Bignogigae Ginbwe 3HaYeHHA PYHKLUII.

' > DyHKUilI0O Ha3uBalOTbh CMTagHoOIO Ha AgaKomy NpoMiXKy,
! AKLLO KOXXHOMY GinbluOMY 3HAYEHHIO apryMeHTy 3 Liboro
NpoMIXKYy BignoBigae meHiue 3Ha4YeHHA PYHKLUIT.

Icuyrots byHKIIL, AKi 3pocTaioTs (a60 ciafgaioTh) HA BCii 06-
nacri BusHauenns. Hanpuxnax, bysxuii y =2x,y=x°, y=Jx —
3pocTawui, a pyHKIii y =—2x, ¥y = —-Jx — cnajgHi.
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SIKu10 mponoHyIOTE docaidumu QyHKYilo, e 03HAYae BUABH-
TH 11 Ha#BAKJIMBIII BJIACTHBOCTI:

1) BkasaTu o6nacTh BUSHAUEHHHA;

2) BkasaTu o6sacTh 3HAUYEHbB;

3) 3’sacyBaTH, 4u He € gaHa (pyHKILiA 1apHOI a60 HEITapHOIO;

4) 3HaliTH TOUKY epeTuHyY rpadika GyHKOII 3 Biccio y;

5) sHa¥TH Hy i QyHKIII Ta DIPOMIKKM 3HAKOCTAJIOCTI;

6) BU3HAUKUTHA OPOMIKKH 3POCTAHHA UM CIIAJAHHSA;

7) nobyaysaTtu rpadik pyHKOIL.

(%) XapakTepuayloun BNacTMBOCTI GYHKLIi, 4acTo BigMiYaloTb, B AKUX
%" Toykax BoHa Mae Haibinblue 3HaYEHHS, B AKUX — HaliMeHLwe. DyHK-
uia, rpadik akoi 306paxeHo Ha ManioHKy 62, Haibinblue 3Ha4YeHHA Mae B
Touui x = 6; BoHo popisHioe 2. HaliMeHWworo aHayeHHs —2 un yHKUIA
pocsirae B Touui x = —4.

3HayeHHA $yHKUil B Todui x = 1 € Haibinbwum nopisHaHO 3 ycima
3Ha4YeHHAMM B HaNBnMx4nx no Hei Toukax. KaxyTb, Wo AaHa PyHKUIA B
Touui x = 1 pocsirae Makcumymy, a B Touli X = 4 — MiHiMyMy.

Mpadiku dyHkuiny = 0,5x — 2, y = x2, y = x°, sapanmx Ha sciit o6nacri

1
suaHadeHHs B, — cyuinbHi, HenepepsHi niHii. A rpadik ¢pyHkuii Y = % ckna-

[aeTbea 3 ABox po3'eaHaHux siTok. Mpu x = 0 3HayeHHs uiei GyHKUIT He
icHye. KaxyTb, wo 8 Toyui x = 0 BoHa Mae pospus.

Mepesipre ceGe |

1. IIlo Taxe o0nacTs BUBHAYEHHA i 00s1acTh 3Ha4YeHb (DyHKIii?
Ak ix 3HaiiTH 3a JomoMorow rpadika?

2. fAxy byHKIiI0 HA3UBAIOTE TapHOK? A HermapHOo?

3. fixumM € rpadik mapHOl QyHKOii? A HemapHOi?

4. IITo HasuBawTh HyJAAMH (HyHKIII?

5. fAxi @pyuxnii Ha3zuBaOTE 3pocTarouuMu? A cnagauMu?

6. Yu mooke OyHKIiA Ha OGJHOMY IIPDOMIXKKY cIlafaTH, a Ha
inmomy — 3pocratu?

@ Bukonaemo pd:bM!]

Feresc e e rdersne e

1. 3uatigiTe HyIi QyHKOIL Yy =x?-x-6.
v Po3B’a3aHHA. Po3s’axeM0 DiBHAHHA ¥ -x-6=0.
D=(-1)%*-4.1-(-6)=1+24=25; :
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_1-y25 _ _1+4J25 _
2

xl _2, xz 2 3.

Bignmosigs. Hynamu ganol dyskmii e unena —21 3.
2. losexits, mo GyHKIiA y = x° + 3 Ha mpoMixKy (—o; 0) cazae.
¢ Poss’asanua. Hexailx,ix, — 1BafoBiibHUX 3HAUEHHSA
apryMeHTy X AaHOI PYyHKIi] 3 IPOMIKKY (—o<; 0), mpudomy x, < x,.

Bigmosimi iM 3HaYeHHA QyHKIIL: Y, = xl2 +3, Ys = xg +3.

Y2 —yy =(x3 +3)—(xf +8) =25 —xf = (x5 —21)(x5 +21).

3HaueHHA X, 1 x, 3 MpoMixKKYy (—oe; 0) Bix’emHi.
Ockimbky x, < x,, TO Xy — X — YHCIIO KOJATHE,
X, + x; — 4McJO0 Bix’eMHe, ix 10OyTOK TaKOXK
Bin’emuaunit. Tomy pisauna y, — y, Big’em=a,
Yy < ¥Y;. Orxe, GigbIIOMy 3HAUEHHIO apTyMeH-
Ty BiinoBizae MeHIe 3HaUeHHA QyHKILI; gaHa
dbyHKIiga HA DBOMY MIPOMIMKY cmagHa
(man. 63).
3. ITapHOMO UK HEIaPHOIO € DYHKIIIA:

a)y=x2-T; 6) y=5x—1?

v Po3B’asaHHA4. a) ObmacTs BUSHAUEH-
aa D(y) byskmii y = x° — 7 — MHOXWHA Beix AidicHux uucen R €
cuMeTpuuHOIO BigHocHO 0 i f(—x) =(—x)2 —-T=x%-7= f(x). Orsxe,
byHKLIiA Yy = x2-7 mapHa.

6) D(y) = R — cumeTtpuuHa BigHOCHO 0.

f(—x)=56(—x)—-1=-5x—-1=—(bx + 1). Lla byHsKIIis He KOpPiB-
Hio€ Hi f(x), Hi —f(—X).

Orixe, GyHKIiaA y = 5x — 1 Hi mapHa, Hi HenmapHa.

Bigmosipas. a) napsa; 6) Hi napHa, Hi HemapHa.

Man. 63

W Buxonaiire yexo

336. 3naitxiTe 06sacTh BUBHAYEHHA 1 06/1aCTh 3HAYEHD (DYHKITIi:

a)y=2x% O)y=x-2; B)y=2% n)y=Jx;

2 2X =2 oy E
Ny=_3 My=—+5; Jy=—; ey 2
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r

337. O6nacri suauens byskii y = x? i y = |x| oxuaxosi. Hasexits
npuKaAagu iHmux GyHKOii 3 TakuMu caMuMH o6JiacTaMu

3HAUEHbB.
338. Yu onuakoBi obnacti 3HaueHb QYHKIiH:
a)y=|x+3liy=|x|+3; 6)y=x2+3iy=(x+3)%?

339. fki 3 byHKUiMH, posraanyTux vy 3agaui 336, napHi, aki —
HenapHi? HaseniTe inmi npukmaan nmapHUX i HemapHHX
GyHKIIA.

340. Yu mae Hyni byHKIiA:
a)y=x2+ 1; 6)y=x4—4; B)yz—x4—9; r)y=|x[?

341. I'padik byukmii nepetrHae Bick abcuuc n pasis. Ckimbku
HyJNiB Mae g GyHKIia?

342, T'patdik pysKOii y = f(x) nepeTurHae Bick abcuuc B opHiMi
rouri A (12; 0). Ckinpxku Hy1iB Mae g GyHKOiA? Ckinxbku
KoOpeHiB Mae piBHaAHHA f(x) = 07

343. Yu moxke napHa GQYHKIIA cIagaTé HA MPOMiXKKY (—2; 2)?
344. Yu icHye QyHKIia BogHOUAC i mapHa, i HemapHa?

345. 3HalxiTE 00/1aCTH BUSHAUCHHA QYHKITIL:

a)y=-Tx+3; 6)y=x2—4; B) y=vyx+4;

3 - x
V=g I‘)y—x2+4, Y=y
346. 3maigiTe o0acTh 3HaUYEeHB (QYHKILIL:
a)y=0,01x; 6)y=x2; B)y=\‘1—x2;
r)y=x° ryy=2x" my=vi+x?.
347. BuaiaiTe 00J1aCTH BUBHAUEGHHSA i 00J1aCTH 3HAYECHB QYHKITIL:
Ay=x*-1; 6)y="2; m)y=L4+2
3 x
r)y=1-Jx ; y=|x; ny=|xl+2.

» 348, Hakpecuits rpadik 6yab-akol pysknii y = f(x), gna axoi:

a) D=[-6; 2], E =[-2; 2];
6) D=[-1;3) U (3;5), E=[-3; 1) U (1; 3].
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KBAZIPATUYHA ®YHKUISA 871
349, dysknio y =1,5x — 2 3agaso Ha npoMixkKy [-2; 5]. 3HaMIITH
i o6sacTe BU3HAUEHHA i 00J1aCTH 3HAUEHB,
350. Io6yayitre rpadik dyrknii y =0,5x2, 3aganoi Ha TPOMIKKY
[1; 4], i cnpoexTyiiTe fioro Ha oci KoopauHar, fIxa obsacTs
8HaueHb AaHOI QyHKIii?
» 351. ITokaxkiTs, mo pysKIis f(x) = «*+3 napHa, af(x)=x>+x —
HemapHa,
352. Yu oguH i To# cammii 3mMicT MarOTh peueHHs «byHKLiA y = f(x)
He € IapHOKO» i «byHKNiA Yy = f(x) — HemapHa»?
» 353. TlokaxiTs, mo dyskuis f(x) = x% + x Hi mapHa, Hi HemapHa.
354. TosexmiTs, mo gaHa PyHKIOiA mapHa:
a)y=x*+3; 6)y=1:x% B)y=x>+x%.
355. oBexniTe, 110 gaHa GyHKIiA HemapHa:
a)y=2x> 6)y=—x° B)y=x°+x.
356. ITokaxiTs, mo AaHa QYHKIiA Hi napHa, Hi HenapHa:

a)y=x3+1; 6)y=xvf;; B)y=(x—1)2.
» 357, 3uakaite vyl QyHKIIL:
a)y=2x+3; 6)y=x2+ 5x +6; B) y=Jx -2.
» 358. Ha man. 64 3ob6paxeno rpadik pysruii y = f(x).
"
54 3\ _—2 /1 0 1 2|8 4

1+

B 6x

.._.2 e

...3 s

Man. 64 ”
3HakxiTe: a) o6acThr BU3HAUEHHSA 1 00/1aCTh 3HAYEHB
dyHKOii; 6) HyJi dyHKOil; B) IpOMiXXKKHM 3HAKOCTAJIOCTI;
r) Hatibinbme i HafiMeHIIe 3HaYEeHHA QYHKIIIT; I') mpoMiXxKH,

Ha AKHX QYHKIiA 3pocTac; ) IPOMiXKKH, Ha AKUX QyHKIiA
cragae.
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359. Ckinpku HyNiB Mae QyHKIIA:

a)y=x+x% 6)y=6; B)y=1-—|x|; ry=-"7Tx?
360. YcraHoBiTH IPOMIXXKHM 3HAKOCTANIOCTI MYHKIII:
a)y=x+3; 6)y=x2—4; B)y=3\/;.

361. fAki 3 dbyHKIil 3pocTatoui, a AKI — cnangHi:

a)y=2x; )y=—x-2; B)y=x"; r)y=yJx;
2x 5x 1 —-x
f)y_?, JI).U-T, e)y—?\f;, B)y—a?

362. ITobyayiiTe rpadik dyHKIl Ta 3anuIriTh i1 BJIaCTUBOCTI:
a)y=0,5x—-1; 0)y =2x2; B) y=vx+1; r)y=x_1.

Pee 6°) =
» 363. 3HaiaiTh o61acTh 3HAUEHb QYHKIH y = 4 — x?, sagaHoi Ha
IPOMIiMKKY:
a)[-3; 3]; 6) [1; 7); B) [0; ).

364. 3HaiiaiTe 00acTh BU3HAYEHHS i 00J1aCcTh 3HaYeHb (PyHKILIT:
a)y=4+x% 6) y=3+Vx+2; B)y=1:(1+x?).

365. 3HaiaiTs 061aCTh BUBHAUECHHA DYHKIII Yy = x° — 8, aKmo il
obyacts 3HaueHb [—35; 0].

366. oseniTs, mo ¢yHKILiA y = f(x) napHa, AKIO:

a) f(x) =x* + 3x%; 6) f(x) = 3x(x® — 2x);
4 ®19
B) f(x)=——; r) f(x)="5—.
x“-4 x“-1
9 367. HoBexiTs, 110 QyHKIIiA y HelapHa, AKIIO:
3
q)yzx(l—xz); 6)y=7x3+x; B)y:;+%.
368. fIki 3 @yHkuiit napHi, Aki — HenapHi, Aki — Hi napxi, HI
HemapHi:
ay=x’-1; 6)y=-x2*+3; B)y=x(1-=x);
5 3x2+1
f)y=—s; 1) y=vx; A y=—m-71

X
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» 369. IlepemasroiiTe rpadixu 3 mana. 65 y somur, Koxuuii 3 rpa-

‘n-mcpw

://\

dikis gobyayiiTe Tak, mob ogep:xana GyHkmia Oyna: 1) map-
HOI0; 2) HeIapHo0; 3) Hi mMapHOI0, Hi HEIIADHOIO.

JIis KOXXHOr0 3 BUKOHAHUX OYHKTIB 1) — 3) ycTaHOBiTH
Hyai QyHKIil, i1 npoMidKKKH 3HAKOCTAJIOCTi, 3pOCTaHHA i
cnagasHa. AKi BHCHOBKM MOXKHA 3pobuTu?

e
"
/'

Y R

=]

18

|
[V ]

» 370.

2
=]
=

»372.

£ e
12B4% 0 123456780 0125347
\ —2]\

T\
N

—31 \o

a 6 8
Man. 65

He 6yayrouu rpatdira dyukiii, BCTAHOBITH, IPH AKUX 3HA-
YeHHAX X BOHA HaOyBa€ JONATHUX 3HAUYEHb, AKIIO:

a)y=—-2x+5; 6)y=0,5x - 3; B)y=+Jx+4;

Bl sk, =
Ny=3x—x“—-2;: NHy=38 o oy T

. He 0yayrouu rpadika dyHKIIiI, BCTAHOBITE, IPH AKUX 3HA-

YeHHAX X BOHA HAOyBae HeIOJATHUX 3HAUEHB, AKIIO:
a)y=56x-1; 6)y=Jx-4; BY=(x+1)1-x);

6
Dy=x+2% 1y=—_+2; n y=ﬁ—1-
HoBezniTh, mo QyHKIiA:
a) y = 3x + 5 3poctae Ha R;
6) y =1-Jx cnagae Ha [0; ==);

B)Yy= —x®cnagae Ha R;
ry= 2x? 3pocrae Ha [0; o).

. 3poCTanuyoi0 UM CIIagHOI0 € (hyHKIiA:

a)y=x—5; 6) y = 2x3; B) y=43+x ;
www.4book.org
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»3717.

378.

379,

> 380.

381.

r)y=13—J_; 1‘)y=8—x3; n)y=x3+x?

. YKaxiTh OIpOMiKKY criafaHHA (QyHKIL:

a)y=x*+3; 6)y=|x—3|; B) Y =|x| - x.

. Ha axux npomixkkax naHa (pyHKIia spocrae:

a)y=x-|x; 6) y=v4+x2; B)y=v4-x2?

. ki 3 panux OyHKOiHk napHi, AKki — HemapHi:

a)y=x4; ﬁ)yzxﬁ; n)y:l—x“;

ry=1:x% r')y=d5+x2; ,z:)y:v’l—xz?

®dysaKnia y = f(x) napra. Ha npoMikKy (—e; —2) BOHa 3p0-
cTaec, a Ha npoMikKy (—2; 0) cmagae. k00 BOHA € Ha pemITi
obnacTi Bu3HAUEHHA?

dyuknia y =f(x) Henapaa. Ha npoMixkKy (—<<; —3) BOHa cia-
zae, a Ha npoMixkky (—3; 0) 3pocTae. fkoro BoHa € HA pernTi
obsacTi BUBHaUEeHHA?

HamanroiiTe cxemaTuuHO rpadik napsoi ¢pyHKnOil, Axa Ha
npoMixkKy [—4; —2] 3pocrae Bix 1 1o 5, a Ha mpoMixkKy [— 2; 0]
criagae Bix 5 mo —1.

HawmamroiiTe cxemaTuuHo rpadik HenapHol (yHKOil, Aka
Ha npoMixkKy [-4; —1] cnagmae Big 3 1o —3, a Ha IPOMiXKY
[-1; 0] spocTae Big —3 mo 0.

OnunriTe BaacTuBOCT (hyHKIIIH, rpadiku aKux 306paKkeHo
Ha MaJioHKax 66—68.

DGO e

Z2 0 12387678 *
Man. 68 -2
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ITobymyiiTe rpadik dyHKIii Ta omuImiTE i1 BiracTuBocTi (382—385).

» 382. a) y =|f; 6) y=|x—3|; B)y =|x[-3.
383.8) y=v? ; 6) y=y(x-2)% ; B) y=+v(4-2)2.
. 2-.—.
384.a) y= Z = : 0)y= x3 4
x“—-2x x“—4x
» 385.a) y =6x71; 6)y=x2

386. HocaimiTs dpyHKIi0 Ta mobyayiiTe ii rpadik:

a)y=x2—6; ﬁ)yzﬁ—xz; B)yz—(x2+1);

2

) y="—; ny=vz®;  py=-Vo_zZ.
t:rﬁnpami nn-nompouun}
Poss’skiTe piBHAHHA (387—389).
387.a) 3x-x*=3; 6)4x-x°+2=0; B) 2x% . x°=0.
388.2)2x2+3x=9; 6)9x>-12x+4=0; B)5x?+4x=1.
389. a) (x+3)Vx+5=0; 6) (x+5)Wx+3=0.

390. BanumiiTs y CTAaHZAPTHOMY BHUIVISAL YHCJIO:
a) 7800; 6)140000; B)84,17; r) 486 000 000;
r) 0,085; nx) 0,00045; e)0,58954; ¢€) 0,0000008.

§ 1 NEPETBOPEHHS NPA®IKIB DYHKLIN

Crkanagemo Tabauni sHaueHb QYHKIIIH a) Yy = x%i 6) y= -x?,
3ajaHvx Ha MEHOXKMHI D ={-3,-2,-1,0, 1, 2, 3}.

x =8 "|E=2WE=1 0 1 2 3 [

ylLoe AT S T L e e |

a)

y -9 | -4 | 1 0 (-1 =4 =0

BsaraJii sHauenHa QyHKIIl Yy = —x? IPOTHJIEKHI BiATOBigHUM
3HAueHHAM QYHKIII y = x2. Tomy rpadiku nux QyHKIiH cuMeT-
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r

puuHi BigHOCHO oci x (maiu. 69). Taky camy BiIaCTUBiCTH MalOTh
Oyab-aki ynxnii y = f(x) iy =-1(x).
)

y

7}
6+
54
44
3+
2-.
1_.

Man. 69

. Mpadikmn pyHkUin y =f(x) iy =—f(x) cumeTpunyHi BinHOCHO
>_,, ocix.

ITopiBaAEeMoO me dyHKnil y = 2f(x) i y = f(x). 1106 ogepxkaTu
AKe-HeOyAL 3HAUEHHHA MepInol 3 HUX, Tpeba BinmoBinHe 3HaUeH-
Hea Apyroi noMHOXXKUTH Ha 2. Tomy rpadik neprmoi 3 nux QyHKIiHA
MOJKHA OJlepsKaTH, PO3TATHYBIIN BABiUl Bix oci x rpadik apyroi

1
dbyaKOii. A mo6 nobyaysatu rpadik GyHKOIl y = 3 f(x), cnig
BTPUYL CTHCHYTH IO oci x rpadik dyHKHil y = f(x).

> LLLo6 no6yayesaTtu rpadik dyHkuii y =kf(x), ae k>0, rpeba
" rpadik yHKUIT y = f(x) poaTrarnyTu Bia oci x y k pasis,

akwo k > 1, abo ctucHyTK iioro B % pasiB no oci x, AKWL0
0<k<l1.

Ipuknax. [To6yayiire rpadixu byaxmiit: y =2Jx , y=0,5vx,
y=-0,5Vx.

v Po3s’asanHa4da. [llodbyayemo rpadik pyarkmii y=J;. Ha
www.4book.org
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MasioHKY 70 #ioro so6pakae kpusa I. 36impmuBImm BABiUi opau-

HATY KOXXHOI TOYUKH IILOro rpadika, 0ZepKuM0O MHOKHHY TOUOK,
poamimenux Ha kpusii II. Ile rpadik pysrnii y= 2Jx . fAxmo
OpPAMHATY KO0XHOI TOuKH rpadika I sMenmuTu BABiui it HaHECTH
BiAmIOBiAHI TOUKY HA KOODAUHATHY IJIOIIUHY, TO OLEPIKHUMO KDPH-
By III — rpadix dyrknii y=0,5vx. Kpusa IV cumerpuusa
BigHOCHO oci x kpuBiii III, — rpadik byHKOii y= -0,5Vx.
Koxne sHaueHHA DyHKLI1 y = f(x) + 4 Ha 4 6inbIne, HiXK Bigmo-
BigHe 3HaueHHA QYyHKUII y = f(x). Tomy rpadik dbyrKIil
y =f(x) + 4 moxkHa omep:xaTH, nepeHicmu rpadik GyHKOii
y = f(x) Ha 4 oguHUNi B HANPAMKY oci y (ma. 71). II1o6 oxeprxa-
¢ rpadik GyHKuii y = f(x) — 6, Tpeba rpadix pysxmii y = f(x)
nepeHecT Ha 6 OMMHHUOL V IPOTHIIEKHOMY HAIIPAMKY.

A yi

| y=f)t4

1 y =

2 0 323456789% Z5 0 1234567809
-2} v |

-314 -9
5] S
_5‘_

Man. 70 Man. 71

R RS

[f> | LLlo6 opepxartu rpadik GyHkuiT y =f(x)+ n, rpeba rpadik

L” | GyHKUIT y = f(x) nepeHecTn Ha n OANMHMLb Y HANPAMKY
oci y, aKwo n > 0, abo Ha —n OAUHUL Y NPOTHUIEXXHOMY
HanpaMKy, akuwo n < 0.

A sk caig meperBopuTH rpadik dyHkOii y = f(x), mob oxep-
skati rpadik byHKOii y = f(x — m)? O64uCINMO AJIA TUX CAMHUX
BHAUEHb X 3HAUYeHHA QYHKIOiNA a) y = x2i 0)y=(x- 2)2.
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S It=g =2 = 0 1 3 4
1

(L)

Y 36 [ 25 | 16 9 ol 0 1 4

fAx 6aunMo, IPU KOMKHOMY 3HAUEHHI x = ¢ 3HaueHHA PyHKIIL
y=(x— 2)2 Take, IK 3HAUEHHA QyHKIIi y = x%, komu x =c¢ — 2.

Tomy rpadix dysknii y = (x — 2)% Mo:KHa omep:kaTH, Iepe-
Hicmu rpadik pyHKOIl y = x? Ha 2 oMHMII B HANIPAMKY OCi X
(man. 72). 'padik pysKOii y = (x + 3)% moxHa omepxaTH
nepeHeceHHAM rpadika pyHKOii y = x% Ha 3 oguHULI B HALIDAM-
KY, IPOTHJIEXKHOMY HAIIPAMKY OCi x.

% Wo6 opepxatn rpadik pyHkuii y = f(x — m), pocuts
rpadik GyHKUIT y = f(x) nepeHecTn Ha m OAUHMUUDL Y
HanpsaMKy oci x, akwo m > 0, abo Ha —m oAUHULDL Y
NPOTUJIEXXHOMY HanNpAMKY, akuwo m < 0.

1
G

Ha mamoHKy 73 noKas3aHo, AK, HAIIPHUKJIAZ, 3 rpadika GyHKIil
y= x° MOsKHa ofiepsxaTH rpadiky QKM y = (x — 2)%i y=(x+ 3)%.

-
Y =3
y=(x_2)3

47320 12345%

Man. 72 Man. 73
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KBALPATUYHA OYHKLISA 95
5-»:“. Ak, matoum rpacdik dyHkuii ¥y = f(x), nobyaysaTtu rpadik dyHkLji
ap

y=f(x)?

3a o3HauYeHHAM MoAayns,

g= |f(x)l ={f(x)s ﬂl{mOf(x)zo,

—f(x),axmo f(x) < 0.

Tomy 3HaueHHs dyHkuii ¥ = |f(x)| i ¥ = f(x) oaHakosi 3a ymoBM, Wo
f(x) = OinpoTunexHi, akwo f(x) < 0. OTxe, Wob nobyaysati rpadik yHKLU;i
y = |f(x)|, nocuTs Ti yacTuHK rpadika byHKUl y = f(x), AKi neXaTb HUXYe Big
OCi x, 3aMiHUTU CUMETPUYHUMM IM BiAHOCHO L€l oci, a BCe iHWe 3anuwuTh
6e3 aMiH. Hanpuknap, maiouum rpadik dyHkuji y = -4 (man. 74), MoxHa

oppasy nobynyeatu rpadik dyHKUl y = |x2 - 4| (man. 75).

y y
54 5
3 3
11 1
1 3 x -2 0] 12 x
Man. 74 Man. 75

Docnigjte, sk opepxatu rpadik dyHkuii y = f (| x|), skwo sigoMo rpadik
DYHKUT y = f (x).

(7 ncpesipre cose |

E 1. IITo Take rpadix dyHKIii?

¢ 2, Ak, maroun rpadik ¢pysruil y = f(x), nobyxysatu rpadik
¢ Qymxmii:

¢ a)y=—f(x); 6)y=1(x)+n;

C o B)y=k- f(x); r)y=f(x—m);

LDy =l my=1(x)?
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@ Bukonaemo pasom!

1. Ha mamrosKY 76, a 300paxeHo rpadik ninifinol pysrmii y = f(x).

[obynyitre rpadik Gyurnii y = — f(x).

v Pos3B’asaHHA4A. I'pabdiku bysrniit y = f(x) iy =— f(x)
cumeTpuuHi BigHOCHO oci abcituc. Touka A (—3; 0) — cmoinsHa
nns obox rpadikis, a ckmerpuuHO0 Touni B (0; 2) BizHOCHO OCi
x € Touka B, (0; —2). IIpama AB; — rpadik dysknii y = — f(x).

Man. 76

2
2. Ilo6yayiite rpadik yHKLI: y = x2, ¥ = %xz iy= [%x) .

2

v Pos3B’a3aHHA4A I'padik pyHKIii y = x° — 3BHuaiina na-

pabona (majng. 77). IIlo6 omepskaTtu rpadik GyHKIil y=%x2.

Tpeba OPAMHATY KOXKHOI TOUKHM HepuIoro rpadika sMeHIOUTH
B/ABiui; HA MAJIOHKY I8 apabosa CMHBOrO KOJLODY.

y= (%x) = %xz. SMEHUIIUBIIK OPAMHATY KOXXHOI TOUKH

sBuuaiHol napabonu y 4 pasu, ogep KuMOo nOoTpibHMI rpadik —
JIiHiI0 YePBOHOT'0 KOJLOPY.

-4 -2 0

Man. 77
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391. Yuwm pisHATHCA rpadiky pyHKITiH:
2)y=2%,y=(-2)"iy=—x"

6)y=4x2, y=—(2x)?iy=(-2x)%

8) y=vxZ, y=(-2)% iy=|af?

392, Sk B3aeMHO po3TanioBaHi rpadiku QyHKIii:
a)y=2xiy=-2x; 6)y=x2iy=—x%

e g e L s 4 g § gy
B) Y 3 iy 3 ,I‘)y—xly— 2

393. ®yukuia y = f(x) spocrae Ha Bcii o6sacTi BU3HAUEHHHA.
3pocTaruo0 YU COAHOI0 € QYyHKIIIA:
ay=2f(x); 6)y=0,5f(x); B)y=—/F(x)?

394. Yu npaBuibHO, mo rpadiku dyskmii y =0,3x, y =0,3x + 2
iy =0,3x — 5 — napanensHi npami?

395. Ha mamoHKY 78 300pajkeHo ABi mapaJjiesbHi OpsaMi — rpa-
dixu gBoX dOyHKOiit. OxgHa 38 mux bysKnid — y =0,5x + 3.
Hasgits hopmyny apyroi dyHrii.

396. Ha mamorky 79 npama I — rpadik dysknii y = f(x), a ma-
pajesbHa i¥i IpsaMa 2 mepeTHHAE OCi KOOPAMHAT ¥ TOUKAax
aib. OguH yueHb BBa)Kae, mo npama 2 — rpadix pysrmii
y=f(x —a), immuit — mo ne € rpapixom Gyrxmii y = f(b + x).
XT0 3 HUX Ma€ paiin?

Yy k“’;’/'/

gég;"g./

6
5]
nes 3
3 o
1._
91”“’ TYEELE: 0 a~x
2

Man. 78 Man. 79
www.4book.org
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397. Yum pisHaAThca rpadiku byHKIiN:

a)y=x2+2iy=x*-2; 6)y=x2-2iy=(x—-2)%
By=x>+1iy=(x+1)>% ny=(x-2)°%iy=(x+2)>*?

398. O6sacTs BusHaueHHA QYHKIII y = f(x) — npomixok (a; b).
fxoro € o6nacTe BUBHAYEHHA PYyHKIIL:

‘ a)y=—F(x); 0)y=f(x)+n; By=|f(x); r)y=k- f(x)?
399. O6nacTs 3HaueHb OYHKIII Y = f(x) — npomiHs (c; o). ko0

€ ofsacTh 3HaYeHb PYHKIIL:
a)y=—f(x); 6)y=f(x)+n; B)y=Ff(x)-m; r)y=~k-f(x)?

MA

) S

» 400. Ha Mamomcy 80 306pameﬁo rpad)uc cbym-:uu Y= f(x) l'[epe
MajoiTe #oro B 3omuT i mobyayiite B Tift camiit cucTemi
KoopauHAaT rpadiku dysEknifiy=—f(x)iy=3 - f(x).

Man. 80
ITo6yayitte rpadik dyurnii (401—403).
401.a)y=“-x2; 6)y=—x3; B)y =—|x].
402.a) y=2Jx; 6) y=J9x ;  B) y=16x.
» 403.a)y=3x2; 6)y=—3x2; B)y=—0,5x2.

404. fIx Tpe6a nepersopuTH rpadik pyHruii y = Jx , 106 oxep-
xaTtu rpadik pysxnii y = —Jx ? Yu npasusbHo, 1m0 06’€a-
HaHHA rpadikis dyrrnoin y= Jx i y =-Jx ¢ rpadikom
piBuanHEs y° = x?

» 405. fIx nepersopuTu rpadik byukuii y = 3x — 4, mo6 ogeprka-
i i rpadik Gpyskuii y =4 — 3x? BukoHaiiTe no6ynosy.
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406. IToGyxyiite rpadixu GyHKIiH y =x%i y=x°— 4. BHaimiTs ix
obiacti sHauensb. IIpy AKUX 3HAYEHHAX X 3HAYEHHSHA
dyHKIil fogaTHI, a IpKU AKX — Bix’emHi? 3HaiaiTe Koop-
JUHATH NepeTHHY rpadikiB 3 0cAMU KOODAHHAT.

407. T'padiku akux OyHKIIii 306parkeno Ha maJ. 81, a, 67

Man. 81
IlobyayitTe B ogHil cucTeMi KoopauHAT rpadiku GbyHKIiMK
(408—409).
2408.a)y=2x, y=2x+1iy=2x-3;
6)y=—x2, y=—x*+2iy=-x*-1.
409. a) y=vx, y=vx-1i y=Jx+2;
6)y=2x%, y=2x°+11iy=22%-1.

410. fAx Tpeba neperBopuT; rpadik GyHKOii y = x2, mo6 ozep-
kaTH rpadik dyHKIii:

a)y=(x+3)?% 06)y=(x-3)?% B)y=—(x+3)%?

ITo6yayiiTe B ogHi#N cucTeMi KoopauHAT rpadiky GyHKIiM
(411—412).

»411. a)y,=2x, Yo=2(x-1) i yg=2(x + 3);
Oyi=—2", Ya=—(x+2)*1y;=—(x-3)"
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4 _ 4 _ 4
412, a) y1=;, y2_x—3 i ya—x+1;

6) yy =vx, ys=vx-11i yz=Vyx+2.
413. 'padikn axux pysHKuiit 306pakeHo Ha may. 82, a, 67
yl

III

4732 0] 1264567

4 Man. 82 g
» 414, Tano napa6omuy y = x?. Hanumits piBHAHHESA napa6omnu, AKy
MOKHA OJEPKATH 3 JaHOI IepeHeCeHHAM:
a) Ha 2 oAWHMUIII TpaBoOpyY i 3 oAMHMIII Bropy;
0) Ha 4 oguHUII JiBopyY i 2 ogUHUIII BHUS.
415. Tobyxyitre rpadix dysxmii y = (x + 1) - 3.
g Pinel-n- B )

» 416 I‘padmc bysKnii y = f(x) cHMeTpmmnn anocno oci y. Un
cuMeTpPHUUYHUE BigHOCHO 11i€l oci rpadik pyBKIii:
a) y =2f(x); 0) y =—f(x); B) y =—2f(x)?
ITobyayitTe BigzmoBigHI rpadiku.

417. Dynxuia y = f(x) Ha TPOMIKKY (— °=; a) cnajae, a Ha Opo-
MiXKY (a; ) — 3pocTae. ko010 € Ha MUX NpOMiXKKax QyHK-
nis: a)y=2f(x); 6)y=0,5f(x); B)y=-1(x)?

ITo6ynyiire Bixmosinmi rpadiku.
» 418. Ha man. 83 306pakeHo rpadik GyHKOIl y = 4x 2. Mlepema-
JIFO¥TE Moro B 30IIMT i mobyay¥iTe B Tiit camiit cucTemi Koop-
IuHAT rpadikn GyHKITiH:
www.4book.org
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4

4 4
a) y=—-+2; 6)y=—-38; B)y=1-—,
x2 x2 x2

Ly

ol -l ol

54320 1234 5%

Man. 83
419. TIo6yxyiiTe B ogHil cucTeMi KoopauHAT rpabdiky GyHKITiH:
12 12
a) y=——; y=——+3; y=—£—1.
X x X
6) y=2vx; y=2Jx -3; y=2vx +2.

» 420. TTo6yayiiTe rpadik GyHKIL:
4
a)y=-—x2+3; 6)y=;——3; B y=x>+1;

r)y=-Jx+1; Dy=2x*-1; my=0,5x*-2.
» 421. 3anoBHiTH NOPOXHI KiaiTuHKY Tabauni. Koo GopMyIo0
MOYKHA 3a7aTH (hyHKIi0 ¥y = f(x)?

5 ) iy 0 1 2 3 |
fxy | 9 | 6 5 6 9 14 |
—1(x)
B | it ek AW e b et i o

422. Ha man. 84 so6pakeHo rpadik dyrknii y=Yx. Ilepema-
Jo#Te #oro B 301uT i mobyayiiTe B TiM camiit cucreMmi Koop-
JuHaAT rpadiky pyHRIiN:

www.4book.org
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6) y=¥x+1; ) y=3-Yx.

123456178 x

Man. 84
423, IIobynytiTe rpadik hyHKIii:

0) y=3\/x+3 g

1
y=5 @+ 1)%;

a)y=0,5(x—1)% B) y = 2(x — 2)%;

r)¥= n) Y=

x—3 ’ x+3°
424. Tlobynyitre rpadik i mocaixiTe BracTuBocTi pyHKIi:
12 x+2

= +4; = -3; = .
)y x-3 0y x+2 B) ¥ x+1

Ilo6yayiire rpadik dysxmii (425—428).

»425. a)y=(x +2)% + 3;

+2;

B)y=x_1

426. a) y=2Jx-3 +1;
B)y=—(x+1)°+2;

427. a)y=2lx|-3;  6)

6) y=—2(x+ 1)+ 3;

6
D=5 5
6) y=2-Jx+3;

r)y=0,5(x-3)*-3.

1
=Tl ¢ B)y=./m;

Ny=—|x¥+2; ry=(x|- my=xf+1.

428. a)y=[8x+1; 6)y=|-x2+4; B) y={1-Jx |;
1 6

r)y= Fai 1‘ f)y=‘;—3’; my=[x®-2|
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<=» Bnpasu ona NOBTOPEHHA
429, O6uucaiTs:
1 1 2 2.1 2.3
a) ———+1 — T =
( 10 15 ] [5 20 ] 3 4’

2).,2 (4 O I Y
B) [l—gJ.zg—[?_l]5, I‘) ) 2 . 4+5-

430. 3 mosnoka Buxoguth 20 % Bepmukis, a 3 Bepmkis — 25 %
macyaa. Cxkinexku Tpeba mojsoka, mob6 ogepxkaru 10 xr
macJa?

L
=

|-

431. 3HaiiTE KOPEHi KBAaJAPATHOI'0 TPUUJIEHA:
a)2x%+ 7x—30; 6)x°-5x+6; B) 4x% - 5x + 3;
r)7x®-5x-2; r)x%-6x-55; m) x% + 10x + 25.
432. BuaimiTe 3 HOZAHOr0 TPHYJIEHA KBAJPAT ABOYJIEHA:
a)x-6x+15; 6)x°+8x+8; B) x2 + 5x + 6;
r)xi-x-1; r) 5x% - 10x + 8; )9+ 2x — 3x2.

&]ﬂ KBAAPATUYHA ®YHKLUIA

DyHKILiI0, AKY MOXKHA 3aJaTH (hOPMYJIOI0 Y = ax®+bx +c, ne
a#0,b,c — moBinbHI UMCHIa, 8 X — APryMeHT, HA3HBAIOTH K6a0-
pamuunoio (a6o xéadpamnor) pynryiero.

Ipuknagu KBagpaTHUHOl yHKNii: y = x2, y=—x%, y=x2+ 3,
y=(x+ 4)2. Ix rpadixu — oxHaKO0Bi napabouu, aje 1o-pisHoMy
poamitneHi Ha KoopAuHAaTHIHM momuHi. I'padik Gysxmii y = ax? —
Texx napabosa; il BepIIMHA JIEXKHUTH Y NOYATKY KOOPAHMHAT, a
BiTKHM HampsaMJIeHi Bropy, Akmo a > 0, a6o Buus, akmo a < 0.

Y Tpadikn dyukuii y = ax® + bx + ¢ i y =ax? — ognakosi
" napa6onu, fAKi MOXHa CYMICTMTM napanesibHUM
nepeHeceHHAM.

b c
Tokaxkemo me: ax’ + bx +c=a| x2 +—x+= ]:
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2a 402 44% a

b\ bz dac b V¥ b%-dac
=a||x+— —_— = xt— | ———.
2a 4a? 2a da

: . b, b®-4dac
Ockinexku a #0, b, c — uucna, Toi 22’ 1 = =i yuca.
a

ITo3naumBimy ix 6yKBaMu m i n, MaTUMEMO TOTOXKHICTE:

2 2
=a[x2+2-ix+ Ll +£J=

ax?+bx+c=a(x+m)’—n.

Om:xe, GyHKIIO y = ax® + bx + ¢ MoxkHA
nojmaTH y BHTJAAAL y =a(x + m)? — n. Ha-
npukaazn, GyHKIio y = 3x% - 12x + 8 mox-
HA 3alMCATH TaK: y = 3(x — 2)% -4,

3 § 10 Bimomo, mo rpadixk QyHKIil
y=a(x+ m)2 MOJXKHA OZIePKaTH 34 JOIIOMO-
roI0 MapaJieIbHOro IepeHeceH s Ha |m| ofu-
HHIIb B30BK ocCi x rpadika bysroiiy = ax?.

Axmo rpadik pyHKLii y = a(x + m)2 ne-
peHeceMo Ha |n| oJMHHIIb Y3/I0B3K OCi J, TO 0/1ep-
KuMo rpadik pyHRIii y =a (x + m)2 - n.
OTxxe, 3a ZOIIOMOroO JBOX HIapaljieJIbHUX
nepeHeceHsb rpadika QyHKIii y = ax? YTBO-
puThesa rpadik pysrmii y =a(x + m)2 -n,a
3Bizcu i ZaHoi byHKLIL y = ax® + bx + ¢. Ha- Man. 85
OpuKiaj, o6 nobyaysatu rpadik pyHKIil
y= 3x®—-12x + 8, a60y=3(x — 2)% - 4, morpi6Ho rpadir byHKmii
y= 3x? IepeHecTH! B HANPAMKY oci x Ha 2 oguHUIi (Man. 85),
micya goro KpuBy II 3cyHyTH Ha 4 OZMHUIL BHU3. ¥ TBOPDEHA KPH-
Ba III — rpadik nanol pyHKIi.

3 HaBeleHHX MipKyBaHb BUNJAMBAE, 1[0 rpadik GyHKOIl
y= ax? +bx+c— napabosa y = a(x + m)2 — n. KoopauaaTtu ii
BepIOHHM —mM i —n, T06TO

I

-qc_ao"!

1
AT 'P‘?“"
=
—
=

=]

o
|
Qe O

g

2a 4a
IIT 06 mo6ynyBaTh rpadik hyHKIii y = ax?+ bx + ¢, Tpeba 3Ha-

TH KOOPAHUHATH Beev UHH n4?§8 611(1 m&g KinpKox ii TOYOK, 1mo-

b . -b%+4ac
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3HAYUTH IX HA KOODAMHATHIN IJIOIMMHI I IPOBECTH Uepe3 HUX
NIaBHY JiHi0. MoXXHa CKOPHCTATHCH iHITUM CIIOCOOOM: CITOUAT-
Ky nobyzaysaTtu rpadik GyHKLIl y = ax® + bx, a moTiM migHEATH
a60 omyctuTH itoro Ha |c| oguuuns. I'padik bysknii y = ax® +bx,
abo y = x(ax + b), GyayBaTH HEBaYKKO, OCKiJIbKM BiH mepeTHHAE

5 : b
Bich abcuuc y roukax x =01 x=—-—,
a

Ipukaaz. [Tobyayiire rpadik byskmii y = 2x + 4x + 3.

v Poss’ssannda. 'padbik pyrKIil
Y= 2x%+4x, abo y=x(2x + 4), nepeTuHae Bich
x y Toukax x = 01i x = -2, ITogmauumo ix
(mau. 86). IIi Touku cuMeTPUYHI BiZHOCHO OCi
napabosu, AKy MaeMo nmodyaysaTu, ToMmy abe-
nuca ii BepmuHEE X = —1. OpauHaTa ZOPiBHIOE
2. (-1)>+4 . (-1) = - 2. [TosHAYAEMO TOUKY 3
KoopauHaTtamu (—1; —2). Yepes mosHaueHi Tpu
TOYKM IPOXOAHUTH rpadik I dymkmii y = 2x% + 4x.
Ilepenocumo oro Ha 3 OMUHUIN Bropy i Maemo
rpacik I gasoi dysrmil y = 2x% + 4x + 3.

IIpoananisdyemo, AKi BIacTUBOCTI Mae (DyHK-
miay=ax’ +bx+ec. Man. 86

-3

I'padik ganoi dbyaxuii — napabona. Hexaii i Beprumaa — T04-

ka M (m; n), To6To
m =—%, nz—%, xe D =b% - 4ac.

Axmo a > 0, To BiTKM nmapabosu cupsaMoBaHi Bropy. Toxi:

1) ob6nacTs Bu3HauUeHHA (QyHKII] — yca MHOxHHA R;

2) obnacTh 3HAYEHbL — IIPOMIHSE [71; o°);

3) AKmo x < m, To QYHKLiA cajfae, IpKu X > m — 3POCTAE;

4) axmo D > 0, To GyHKIia Mae aBa Hy i: x, i x,;

5) Ha OPOMIXKY (x,; x,) 3HaUeHHA PYHKIi] Bix emHi, Ha IpO-
MixKKax (—eo; x;) 1 (x,; *°) — moxaTHi.

Axmo a < 0, To BiTKM mapabonu HanpAMIJIeH]I BHU3 1 BJIaCTH-
Bocrti 2), 3), 5) caix dhopmymroratu inakme. Cupo6yiiTe 3po6uTH
Ile caMOCTilfHO.
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== [padik koxHoi kBagpaTu4yHoi dyHkuii — napabona. PoarnaHemo
%' peski BNacTUBOCTI Uiei KpUBOI.

Mapabona — reomeTpu4yHe MicLe TO4YOK, PiBHOBIAAaNneHUX Big
AaHol TOYKM i AaHol npamol. NpoinicTpyeEMo Le TBepAXeHHs Ha Npu-
knapi oyHkuii y = x2. PoarnsHemo Touky F (0; 0,25), npsmy I, piBHAHHSA
akoi y = —0,25, i poBinbHY Touky M (x; x2) Ha paHiin napaboni (man. 87).
Hexait nepnenankynap M P po npamoi I nepetuHae Bicb abecuuc y Toyui H.
Mokaxemo, wo FM = MP.

O6uyucnumo FM 3a dopmynoio BigCTaHi MiX ABOMa ToYKaMW:

FM= [x? +(x%-0,25)% = /(x? +0,25)% == +0,25.

Ockinoku MP = MH + HP = x* + 0,25, TO Npu KOXHOMY 3HaYeHHi x
MF=MP.

Touky F i npamy I, aki MaloTb Taki BNaCTUBOCTI, Ha3UBaIOTb QOKYCOM i
AavpekTpucoio paHoi napabonu. KoxHa napabona mae oauH hokyc i ogHy
AUpeKTpucy.

yl
M |M
|
1|H | F 2§H B
1 —025 E = B *
=1
Man. 87 Man. 88

LlikaBoto i Ayxe BaXnMBOIO € Llle 0f4Ha BNacTuBicTb napabonu. Ockinb-
K TpukyTHuK FM P pisHoBeapeHuin, To £1 = £2 = £3 (man. 88). Tomy
NpoMiHb, AKWA BUXoauTh 3 dpokyca F, nagae Ha AinsiHky napabonu nobnum-
3y ToukM M Tak, Wo KyT nagiHHa (£1) popisHioe kyTy Bia6usaHHsa (£3).
OTxe, BiAOGUTWIA NpoMiHb NapanenbHuii oci Oy. AKWO OCLOBUIA Nepepis
yrHyToro asepkana mae ¢opmy napabonu, To BCi NpoMeHi, Biabuswuce
Bif, Takoro Asepkana, He po3cCiloloTbCH, @ MAYTL NapanenbHUM NY4YKOM.
Liio BnactmBicTb napabonu BUKOPUCTOBYIOTL Y NPOXEKTOpax, AKi MaloTb
ocBiTNOBaTK ,D,aJ'IEKi npegMmeT. | HaBnaku: AKLWLO Ha Take g3epkano naga-
I0Tb NPOMEHI, NapanenbHi oro oci Oy, To, BiaGMBaOYUCH, YCi BOHWU Npo-
xoaATb Yepes dokyc F. Y pesynsrarti pisnyHe Tino, wo postawoeaHe 6ina
¢dokyca F, Moxe CUNbHO HarpiBaTucs.
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Mepesipre cebe
- 1. fIxi pyHKuii HA3UBAIOTH KBAXDATHIHUME?
+ 2. fIx HasuBawTh JiHil0, moO € rpadikoM KBagpaTUUYHOIL
. yHKImii?
3. Vkaxirs BracTusocti yHKLii y = ax® + bx + c.
- 4. SIki KoOpAMHATY BepIIMHY Mapabonu — rpadika GyHKI
y=ax®+bx+c?
. 3a AK01 yMOBH rpadik byHKIii y = ax? + bx + ¢ neperunae
«  Bice x?
. Vraxite Byl GyHKOIL y = ax® + bx.
. fAx mobyxysatu rpadik byHKIIi y = ax?+bx +c?
. Huwm pizHaAThbCA rpadiku GyHKLIiA Y = ax’+bx+ei y= ax??
. 3a AKoi ymoBH rpadik pyHKOii y = ax?+bx+ec:
4) HanpAMJIEHWH BiTKaM# Bropy; 0) HanIpAMJIEHMI BiTKaMu
BHH3; B) JOTHKAETHCA 10 oci abciuc; r) meperunae sick aberuc?

@ Buxouuemo pasom! ..

1. Yu nepeturae rpadix dyHkuii y = 5x% + x + 3 Bich abenuc?
v PosB’saszanHa4dA Axkmo rpadpik GysKnii nepernHae Bich
abcuc B AKifick TOUIli, TO 3HaUeHH (hyHKUII B it Touni gopis-
Hioe 0. 3agaua 3BOAUTHCA A0 iHINOI: UM Mae PO3B’A3KH PiBHAHHA
5x%+ x+3=0? Moro auckpuminanT D=1 - 60 < 0, ToMy piBHAH-
Hs He Ma€ Po3B’A3KiB.
Bignosizas. He neperunae.

n

L =1®

2. 'padik dysKIii y = 22 - Tx +n IepeTHHAE BiCh OPAMHAT ¥

Touri y = 5. ¥ AKHX TOYKaxX BiH mepeTuHae Bich abemuc?

v Pose’asanua. Touka 3 koopauaaramu 0 i 5 HamexuTh
rpatdiky. Tomy mae BuKOHyBaTHCA piBHiCTE 5 =0 — 0 + n, 3BigcHu
n =5. Omxe, igeTbCsa Ipo GYHKIIIO Y = 2x% — Tx + 5. Buaiigemo ii
myni: 2x° - Tx+5=0,D=49-40=9, x, =—1, x,=-2,5.

BignmoBigs. ¥ rourkax A (-2,5; 0)i B (-1; 0).

3. IToGyxyiiTe rpadik GyHKIil y = 2x% — 4x - 3.

v Poss’aszanusda. Ilobygyemo cnmouaTky rpadik mpo-
crimoi byskmii y = 2x? — 4x = 2x(x — 2). Bin neperunac Bich x y
Touxax O (0; 0)i B (2; 0) (man. 89). Bouu cumeTpuuHi BiZHOCHO
ocimapa6oiiu, AKa IPOXOJUTH Uepes cepeauny Biapiska OB. Tomy
BepIIHHOIO napabosu € Touka 3 abciucow x = 1 i opauHATOIO
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y(1)=2-12-4.1=-2. ITosHaumumo 1o y

i rourky M (1; —2) i npoBegemMo uepes Hel
BiCh.

Ilo3HAYHNMO KOHTPOJBHY TOUYKY
K (—1; 6) Ta cumeTpuuHy i# BiTHOCHO OCi
napa6onu Toury K, (3; 6).

CoonyuyuMoO IIJIABHOIO JiHier Bifg-
MiueHi TOUKM 1 omep)XKuUMO rpadik
bysKOii y = 2x? — 4x (xpusa I).

ITorim mepeHecemo rpadik GpyHKIIl
y= 2x% — 4x Ha 3 ogMHMII BHUB i MaTH-
MemMo rpadik GyHKOii y = 2x%-4x -3
(xpusa II).

W Buxowaiire ycHo

433. YxaxxiTe HaMiBaXKJauBim BiracTuBoCcTi OyHKOII y = 2x2,
434. Yraxirts HyJIi QyHKIIi:
a)y=2x2; 6)y=x2—7x; B)y=x2-9.
435. Ha mamonky 90 306paxxero rpadix GyHkmii y = ax® + bx + c.
YKaxiTh:
| a) obnacThs BU3HAUEHHA (DYHKIII i 3HAK

Koebinienra a; :
I 0) abcmucy i OpAMHATY BEPIIMHM Iapa-
oosu; 3
, B) HyJIi QyHKIIL;
| l I') IPOMI’KKM, Ha AKUX (YHKIILA 3pocTae,
Ha AKAX — CHAaJac; -2 0 2 x
') mpoMiXKH, Ha AKHX 3HAYEeHHA
dyskuii rogaTHi, Big’eMHi; Man. 90

) HaliMeHIIe 3HAYeHHA QyHKITI.

436. 3HaliAiTL KOODAMHATHA BEPINIMHN napaboJium:
a)y=(x-3)% 6)y=2(3-x)%
By=(x-57%+2; ny=2(5-x)7°-3;
fy=2@x+1)>%+1; my=-2(x-1)*-3.
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437. Bigrapaiite pebyc (man. 91).

@
A Man. 91

LPinem. A Jj
ITobynyiiTe rpadik dysrnoii (438—439).
9 438. a) y = 2x2, y=0,5x2, y=2x%+1;
6) y =—2x2, y=-0,5x2, y=-0,5x%-2.
439.8)y=(x-1)% 6)y=x2-2x+1;
B)y=x2—6x+9; r)y=x2+4x+4.

440. B Axux TOYKAX Bich x IepeTHHAETHCA 3 rpadikoM QyHKIII:
a)y=x(x-2); 0) y =-x (3x + 5);
B)y=x2—2x; r)y =3x%+ 5x;
r)y=2x2~6x; ,n;)y=—3xz+4x?

441. Ha man. 92, a, 0, 6 naso rpadiky KBagpaTUUYHUX QYHKITIH.
3HaANAITH A1 KOXKHOI 3 HUX 3a rpadikom:
a) 3HaK JUCKPHMIiHAHTA;
6) 3Hax mepmoro Koedimienra;
B) KOODAUHATH BEPIIMHHU napadosu;
r) Hyni yHKIii;
I') IPOMiXKKH, Ha AKUX (DYHKIiA 3pOCTaE, cragae.

y y
5 5
y
3 3
2] 2
ot VAN
10\12 = -10/ 12 x 0[/123)\=x
2 \
/ \
a 6 8
Man. 92
» 442, 3HaiiTh KOOPAMHATY BepIIMHM napabonu — rpadika
GyHKIIiL:
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' a)y=x>+4; 6)y=2x2—6; B)y=x(x—4);
r)y=x (2x + 6); r‘)y=x2+4x; n)y=—8x-—3x2.
443. TTobyayitTe rpadik GyHKIIL:
a)y=(x-1%*+2; 6)y=(x+2)°+1;
B)y=(x+4)>+2; ry=(x-4)>-3.
444, TlobynyiiTe napabosy, BUAIIHBINN KBAAPAT ABOUJICHA:

a)y=x>+4x+5; 6)y=x%—6x+5;
B)y=x2~2x~—1; r)y=1+4x-x%
I‘)y=4x2—4x+5; n)y=5x2+10x+4.

IMo6yayitTe rpadik dyurmii (445—446).

> 445. a) y =x2 - 2x + 5; 6)y=x>+2x-3;
B)y=x2+2x+4; r)y=x2—2x—3.
446. a)y = x° - 2x - 8; 6)y=x—4x-5;
B)y=x2+2x+6; r)y=x>-4x+3.
» 447. Touxka M (3; 5) € BepmuHOI napabonu y = x2 + mx + n.
3uaigiTe min.
448, 3uaiimiTe p i ¢, AKII0 rpadik GYHKIIL y = x2+ px + g Ipoxo-
ouaTh 4epes Touku P (1; 4); @ (- 1; 10).
449. I'padik byHKLii y = x% — 5x + ¢ mepeTuHae Bich y B TOUMI
A (0; 4). V AKuUX TOYKAX BiH mepeTHHAE Bich x?
» 450. 'padik pyHKLII y = 2 -38x+ec IepeTHHAE Bick y B TOYIi
A (0; 3). Yu nepeTuHAE BiH Bich x7?
451. ITobyxayitre rpadik GyHKIIT, BKAXKITE DPOMIXKKH, HA AKHUX
dyuKILia 3pocTae (cragae):
a)y=x(x-2); 0Oy=x(5—x); B)yzxz—ﬁx;
r)y=2x—x2; 1‘)y=3x2+12x; n)y=x—2x2.
452, Ilpu AKUX 3HAUEHHAX apryMeHTY AaHa QYHKIIiA Ma€ Hak-
MEHIIIe 3HaA4YEeHHA:
a)y=x(x—6); 6)y=(x-3)°+1; B)y=x%+2x?
Pisens b

He 6yayrouu rpadika dpyskii, BuKoHaiiTe 3aBaanusa (453—454).

» 453.

IIpu axoMy 3HaueHHi ¢ rpadik QyHKOII Yy = x% - 5x+c:
4) MPOXOAUTH Yepe3 NOYATOK KOOPAUHAT;

6) IOTHKAETHCA A0 OCi X,

B) mepeTuHAaE Bick x y Toutii A (3; 0);

r) nepeTuHac Bick y B Touni B (0; —5)?
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KBAOPATUYHA DYHKLIS 111 1
IIpu saxomy 3HaueHHi b rpadik GyHKLil y = x% + bx +4:

a) JOTHKAaeThCA 70 oci x;

0) He Mae CIILJILHUX TOYOK 3 Bicco x;

B) IepeTHHAE Bick x y Touwi A (4; 0);

T') IepeTHHAE BiCch X ¥ TOUKAaX, BigcTaHb MidXX AKMMHU J0PiB-
HIOE 37

Ilo6yayitTe rpadik kBagpaTuusol pyHKUil (455—461).

»455.a)y=x*+x+1;
B)y=x2—x+ 1;
456.a)y=—-x°+3x +1;
B)y=—x2—2x+3;
457.a)y =1+ x — x%;
B)y=4-x-x%
»458.a)y=(x—1) (x + 2);
B)y=(x+2)(x—3);
459.a)y=(2x - 1)+ 3;
B) y =(0,5x + 2)°- 3;
460.2)y=3x2+3x-1;
B)y=—3x2+6x—1;
461.a)y=0,52" — x + 2;
2

1 1
- ——x+1:
B) Y 3x 3x -

6)y=x"—(x+2);
rNy=x(x+1)-3.
6)y=1-2x—x%;
r)y=4x—-(x2-1).
O)y=2+x(1-x);
ry=38—-x{(x—2).
0)y=(x—2)(x+3);
rNy=23+x)(x-1).
6)y=1-(x+3)%
r)y =4(0,5x + 1)> - 1.
6)y=2x2—4x+5;
ry=—x2+x-3.
6)y=0,3x2-0,6x+ 1;

1 o 2
=—xlirx+=,
ny=3 3

462. 3HaliAiTh TPOMIXKKH 3POCTAHHA i cafaHHA QyHKIIIL:

a)y=x>+2x;
ry=x(x+4);

6)y=1-x%
Ny=01-x)%

B)y=x’—4x+3;
n)y=x2+x+1.

463. IIpu AKuX 3HAYEHHAX X AaHa QYHKIiA Ma€ HaliMeHIIe 3Ha-

YeHHA:
a)y=x>—6x+9;
B)y=4x*-12x-3;

6)y=x>+4x+7T;
r)y=4x®-4x+1?

» 464, 3HakniTe HabinpIne 3HaYeHHA (PYHKIII:

a)y=3-(x-2)%
B)y =6x — x> —10;

6)y=— 0,25 (x + 5)%
r)y=—5x2+4x+ 1.
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>

465, a) HatimeHine 3HaueHHA QyHKIOIL y = x% — 6x + ¢ KopiBHIOE

—5. ITobyayiiTe ii rpadik.
6) Hait6inbime sHauenHs GyHKL{i y = ¢ + 4x — 4x° gopiBHIoe 4.
ITobyayiiTe ii rpadik.

466, 3EaiaiTE KOOPAUHATH TOUOK IIepeTHHY rpadikis pyHKIiHA:

a)y=x*1y=(x-4)%
6)y=2x?‘ i y=—x2+3;
B)y=3xz+7 i y=3x2+2x+ 1.

4677, 3naiaiTe BifcTaHe MiX BepinuHAMH napabosi, oo € rpadgi-

KaMu (pyHKILii:
a)y=(x-3"iy=(x-3)*+T;
6)y=x1iy=(x+5)%
B)y=x-2x+5iy=x?-2x-4;
r)y=x2+4x+5 iy=—x®-4x-5.

» 468, 3mauaite BigcraHi Bix BeprunHU nmapabosy, piBHAHHA AKO0L

y= x? — 6x + 13, o ocei x, Y i mouyaTKy KOOpOUHAT.

469. 3HakziTe 3HaueHHA b, AKImMO rpadik QyHKOI y = 2% + bx

CHMETPHUUYHHI BiIHOCHO IpAMoi x = 3.

470%. IlobymyiiTe rpadik pyHKIIL:

a)y=|x-4x+3;, 6)y=|x*+x-6;
B)y=|x>+4x/+3;  r)y=|6x]-x*-5.

471. 3adava Axw. Kapdano. 3HaiAiTH reoMeTpUYHOIO 1106y I0-

BOIO AOJATHUH KOPiHb PiBHAHHA x% +6x=91.
“=» BnpaBu ANs NOBTOPEHHS

472, 3aminiTs 0ykBu nudpamMmu, n00 BUKOHYBAJIACA PiBHICTH:
ITAPA + ITAPA = BOJIA.
Ckinpku pi3HHUX PO3B’A3KiB Mae 3amaua?
Po3B’skiTe HepiBHiCTL (473—474).

473.a)2(x+7)+3(1-2x)21; 6)3(Bx—-2)—-4(x+1)<2x;
B)2(x+1)=23—-(1-2x); r)3x-0,56(1-3x)<2,5(x—3).

474.a)(x - 1)(2-x)>0; 6)(3+x)(x+T)<0;
B)(3—-x)(b+x)<0; r(b-x)(1-x)=0.

www.4book.org



KBALPATUYHA ®YHKLIS 1131
475. Ckinbky KOpeHiB Mae piBHAHHA:

a)lx—1|+|x+2|=5; 6)[x— 1|+ |x+2|=3;

B) |x — 1|+ |x + 2|=2; r) |x — 1|+ |x + 2|=0?

| § 1 KBAAPATHI HEPIBHOCTI

>; fikuio niBolo YacTUHOIO HepiBHOCTI € BUpas ax2 +bx + ¢,

Aea#0,b, c — pnaniyncna, a npaBolo — HyNb, TO Il Ha3uBa-
I0Tb KBafpaTHOIO HepiBHicTIo.

IIpuknagy KBagpaTHHX HEpPiBHOCTEM:

x*-5x+8<0,2x*+4<0,-3x2+2x>0,-x%+3x+ 7> 0.

Taxi HepiBHOCTI 3py9HO PO3B’A3yBaTH 34 AOIIOMOro0 rpagikis

KBaJpPaATHYHUX QYHKILiHA.
Ilpuknax 1. Po3s’sakiTe HepiBHICTE 22— 6x+5<0.

v PosB’asanua. [lobyagyemo y
rpadik pyHKOii y = 2 -6x+5 5
(man. 93). Ii syni — uucaa 1; 5. 4
Bix'emHi 3HaueHHa uA QYHKIiIA Mae g
TiNBKH B TOMY pasi, AKNI0 3MiHHA x 1

HanexuTh npoMixkky (1; 5). Ile i €
MHOXHMHA pO3B’A3KiB maHol He-

piBHOCTI. _g
Bigmosins. (1; 5). o

3po3ymino, 110 AJA PO3B’A3yBaH-
HA TAKUX HepiBHOCTEH OyAyBaTH TOY- Man. 93
HO rpadiku KBagpaTUYHUX GyHKIi# He 060B’A3K0BO. [locuTs BH-
3HAYXTH HANpAM BiToK nmapabosu i Toukm neperurHy rpadika
3 Biccio x (AKIIO BOHM iCHYIOTE).

IIpukaax 2. Po3B’soKiTh HEpiBHICTH -x2+2x+3<0.

v PosB’asauHa4a I'padik bysarnoii y =—x?+2x+ 3 nepe-
THHAaE Bick x y Toukax 3 abcumcamu —1 i 3; Birku mapabosu
HanpamaeHi BEu3. Tomy cxemaTuuHO rpadik GyHKOil MoxHA
300pa3uTH, AK NOKA3aHO Ha MaJWHKY 94. 3HayeHHA QYyHKIi1
HeJOJaTHI 3a yMOBH, 1IN0 X HAJIEXKHUTE IPOMiXKKY (— «; —1] abo
[3; =0).
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Ly
51
4 41
3 34
2..
—_——
=210l 12 4 * —20}12-15
2
-3
Man. 94 Man. 95

OTrxe, MHOXKHHA PO3B’A3KIB faHOl HEpiBHOCTI — 00’eqHAHHA
mux npoMikkiB. OckinbKku 00’ €IHAHHA MHOYXKUH IIPUHHATO I10-

3HAYaTH CHMBOJIOM (], TO BiAmOBiAp MOXHA 3aIHCATH TaK:
(=25 =11 U [3; ).

IIpukaan 3. Po3B’a2kiTh HEpiBHICTE 2 +x+1<0.

v Po3B’aAsaHHA. HHCRpHMiH&HTpiBHHHHﬂxz +x+1=0
Bia’emMHuUI, ToMy rpadik dyHKOi Yy = x% + x + 1 3 Biccio x He Ma€
cHinpHUX TOYOK. BiTKM rpadika manpsamieHi sropy (man. 95).
OTsxe, IpU KOXHOMY 3HAUEHH] x 3HaUeHHA (PyHKIII Y = P4+x+1
JOo#aTHE.

Bigoosias. HepiBHicTh p03B’A3KiB He Mae.

IIpuxaan 4. Po3s’sokiTh HepiBHicTb (x +4) (x + 1) > 0.

v PosdB’aAsaHHA Bupas(x+4)(x+1)
TOTOXKHO JOPiBHIOE NEeAKOMY KBaJPaTHOMY
TPHUYJIEHY 3 AOJATHUM KoedimieHTOM Ipu x2.
Omxe, rpadik GysxOii y = (x + 4)(x + 1) —
napabona, BiTkM AKOl HanpAMJeHi Bropy i ) , | ,
AKa IepeTHHAE Bich X y Toukax 3 abcnucamu 9 W o 1%
—41-1 (man. 96). BHauenHs GyHKUil ZomaTH, -2
AKmo x <-4 abo x> -—1. =8

BigmoBigsb. (—eo; —4) [J(—1; ). Man. 96

y
4

; - x+4 ; i 3
Ockineku HepiBHiCTH >0 piBHOCHJIBHA HepiBHOCTI

(x +4) (x + 1) > 0, To Takum cnocobom (rpadiueo) MOXKHA PO3-
B’AsyBaTu i Haknpocrimi apoboBo-panioHanbHiI HEpiBHOCTI.
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1151
| LWo6 po3B’a3aTn KBagpaTHy HepiBHIiCTL 3a fJonoMoroio
rpadika, noTpiéHo:

a) BU3HAYUTKU HanNpsM BiToK napa6onm 3a 3HaKOM NepLlo-

ro koediuieHra; - '

6) 3anaiiTK KopeHi BianoBigHOro KBagpaTHOro PiBHAHHA,

fIKLLLO BOHM €; '

B) noGyayeaTu eckia rpadika keagpaTHoi GyHKUIT;

r) aa rpa¢gikoMm BU3HAYUTHU NPOMIXKU ANA X, HA AKUX
HepiBHICTb NpaBUNbHA.

Cnocib, skuMm po3B'A3yloTb KBaApaTHi HEPIBHOCTI, MOXHa NoLwu-
: puUTK Ha BaraTto iHWWX BUAiB HepiBHOCTeM.

MNpuknan. Hexait Tpe6a poas'ssati HepisHicTe (x — 1) (x — 2) (x + 5) < 0.
Lis BnpaBa piBHocunbHa Takiit. Mpu AKX 3HAYEHHAX x 3HaYeHHA GYHKLT
y=(x—1)(x—2) (x + 5)sin'emni?

LLlo6 BignoBicTk Ha NocTaBneHe 3anuTaHHs, 3HANAEMO CrnoYaTKy Hyni
¢yHkKuUii: 1, 2 i =5. BoHn po3bueaioTh 06nacTb BU3HaYeHHA yHKLIT Ha
4yoTupu nNpomixku: (—ee; —85), (=55 1), (1; 2) i (2; ). Ha koxHOMY 3 LMX
NPOMIXKIB KOXHUI i3 MHOXHUKIB A06YTKY (x — 1)(x — 2)(x + ) mae nes-
HWiA 3Hak. MNoaamo ix i 3Hak ycboro AobyTKy B Takii Tabnuui.

Muosamk | (=03 —5) | (-5;1) (1; 2) (2; o)
D). = - =+ 2
x—2 - - - +
24D i ak + i
S 5 e e -

CxematuyHo rpadik ¢pyHKuii y 306paxeHo Ha manioHKy 97.

i

/-4 -2 0| M3 «x

Man. 97

OTxe, PyHKUis HabyBae Bif EMHUX 3Ha4YeHb Ha NpoMixkax (— o3 —5)i(1; 2).
Bianosiab. MHoXuHa poas'aakis HepiBHocTi (—e=; — 5) |J (1; 2).

Y po3rnaHyToMy NpUKNaAi NPOMIXKKK, Ha AKX 3Ha4YeHHA PyHKUIl fo-
[aTHi, 4epryloTbca 3 TUMW, Ha AKMX 3Ha4YeHHs YHKUIT Big'eMHi. OgHak Ue
He 3aBXAW Tak.
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Poas'saxemo Hepigricts (x + 1)% (x + 3)(x — 5) 2 0.

INiBa yacTUHa HepiBHOCTI AOPIBHIOE HYNIO, AKWO 3HAYEHHA x AOPIBHIOE
—3, —1 abo 5. Cxnaslum sianosigHy Tabnunuio, NEPeKoHYEMOCS, L0 3HAaYeHHS
niBoi YaCTUHW HepiBHOCTI BiA'eMHI Ha cycinHix npomixkax (—3; —1) i (=1; 5).
OTXe, MHOXUHA po38'aakis aaHoi HepisHocTi (—ee; —3] |J [5; <) U {—1}.

CxeMaTtunyHo rpacdik dyHKUil y = (x + 1)% (x + 3) (x — 5) nokasaHo Ha
manioHky 98.

PoarnsaHyTuiA cnocib poss'a3yBaHHA HEPIBHOCTEM — Lie OKpPeMuii BU-
napok sarankHoOro Metody iHTepsanis. JloknapgHiwe 3 HUM BU 03HAKOMU-
Tech y CTapluMx Knacax.

y

2
R oo o
T\ 1284/ =

-2 Man. 98

@ Mepegipre cebe
1. ChopmyiroiiTe 03HAYEHHA KBAAPATHOI HepiBHOCTI.
2. HaBegiTe npuKIagy KBaApaTHUX HepiBHOCTEH.
3. SIK\M CMMBOJIOM IIO3HAYAIOTh 00’ €JHAHHA ABOX MHOXHH?
4. CkinbKy po3B’s3KiB MOXKe MaTH KBagpaTHA HEPiBHICTH?
5. HasexaiTe mpuKJIagy KBaJpaTHUX HePiBHOCTeH, AKi:

a) He MAlOTh XOJHOI'0 PO3B’A3KY;

6) MarOTH TiTBKH OJHUH PO3B’A30K;

B) 3aJ0BOJILHAKOTH yci AificHi uucia.

v e s redeeddedensedonw

[ﬁ) Bukonaemo pazom! |
Po3B’axiTh HepiBHiCTE:
a) x2+3x <0; 6) 22 -82-2<0; B)t2+t+1>0.
v PosB’aszamusa. a) I'padik y
bysKIii y = x% + 3x nepetTuHae Bich abe- 9
nuc y Toukax x =01ix=-3, BiTku napabo- S 1 /

s HanpaMJeHi Bropy. 306pasumorpabixk  — £ £y
cxeMaTH4HO (Man. 99); MHOXKMHA PO3- 5\—/Il
B’s3KiB HepiBHOCTI — mpomixkok (—3; 0). Man. 99

www.4book.org



KBAOPATUYHA YHKLISA 1 171
6) 3HaigeMo KOpeHi piBHAHHA 22-82-2=0.

D=0-4:15{=0)=1T 21=3_;/1_7 ; 22—3+;/ﬁ .

Bitku mapabosnu HanmpaMJIeHi Bropy, TOMy LIYKaHA MHOXKH-

3-V17 3+Jﬁ]

Ha po3B’A3KiB HepiBHOCTL [ g 2

B)D=1-4.1.1<0. Koedinierr npu ¢ gogatauii, Tomy BiTKH
napabosiu HampsaMJIeHI Bropy. Besa BoHa posmiineHa y BepxHih
nismaomuai, OTiKe, MHOMKUHA PO3B’A3KIiB HepiBHOCTLI — BCA

MHOXHHA R.

Biagmorizxs. a)(—3;0); 6)[3_:ﬁ; 3+F:|; B) R.
‘¥ BukoHaiite ycHo
476. HassiTe KBagpaTHI HEepiBHOCTI:
a) x> - b5x+6<0; 6) 3x° + 6 <0;
B)—2x2—5x+730; Ir)x3-2x+620;
2
r) x2+—i-+320; n)-"3—+4x+ﬁ<0.

477. BusHauTe HanpsaM BiToK rpadika byHKII:
a)y=4x>—16x+5; O6)y=—x>+4x+3; B)y=3x"-T;
r)y=6x>+5x; r)y=7-4x—x% ny=5+Tx—5x%
e)y=3x(x—4); e)y=—x(x+3); EK)Yy=(x—1)(2—x).

478. Yu neperunae Bichk abcrmuc rpadix dyHKIii:
a)y=x2—2x+3; 6)y=—x2+ Tx—5; n)y=3x2—x;
Ny=3x>-x+3; )y=56x2+3x-1; my=x(Tx—1)?

479, Yomy He Mae po3B’A3KiB HepiBHiCTSH:

a) 3x% <-3; 6)(x-2)2+1<0; B)8x2-x+1<0;
r)—x2>2; r‘)—(l—x)2>0; ,u;)2x2<x—1?
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( Pisews A )

480. 306pas3iTs Ha KOODPAMHATHiIN# npamii o6’exHaHHA

OpOMiXKKiB:

a) (—oo; 2] U [3; =);

B)[2;4] U (5; 7);
r)[-4; 2] U [2; 3);

6)(—4;3) U (4, 7];
r)(—=;3]U (3; 7);
m) (—e; 1) U (1; 4).

Po3ss’sxiTs HepiBHicTs (481—487).

» 481.

482,

» 483.

484.

9 486,

487.

488.

» 489,

a) x% —4x < 0;
r)6x2—x>0;
a)x2—6x+9>0;
B)x2+4x+4<0;
r)x2>2x-1;
a)x2£ 3x—2;
B)x2—4x+3>0;
r)9x% +6x +1<0;
a)2x° - 3x+120;
8) 0,522 —x—2>0;
1‘)—x2+3x—2>0;

5.8)2-3y<y%

B) 322 < 5z + 12;
r)—2x%>2x +38;
a)x(x—3)<-2;
B)x(2-x)24;
r)(x—3)(x+5)>0;
a)(x+T(x-1)=20;
B) (x—2)(x+3)<0;
r)(t+3)(t+4)=0;

IIpu AKUX 3HAUEHHAX X 3HAUEHHSA QYHKII y = x% + 3x

6) x2 + 6x<0;
r)2x2+7x20;

6)y2 -8y +16<0;
r) zz+z+0,25£0;
mny’ 24y -4.

6) t2 +9 < 6t;

r) x2+10x + 25> 0;
n)x2—2x+9<0.
6) x2 + 8 < 6x;
ry’-4y<12;
m)11z> 2%+ 18.

6) 12x — 36 < x%;
r)dx (x+1)<15;
x) 6(t2 +1) < 13t.
6)2(22+ 5)>9z;
r)8-(5-y)*>3y;
o (x+2)x+ 7)<0.
0)(x—3)(x—-5)<0;
r)(a+2)(a-5)<0;
n(2-¢)8-¢)>0.

Big’eMHi, a Ipu AKUX — AOAATHI?

IIpu AKUX 3HAYEHHAX X 3HaAYEHHA PyHKIil y = f(x) noxarHi,

4 IIpU AKX — BiA’eMHi, AKIIO:
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KBALPATUYHA DYHKLIS 1 191
a) f(x)=x*-4; 6) f(x)=9 - x%;
B)f(x)=x2+6x—7; r) f(x)=8+ 2x — x22

490. 3uanzaiTe 00J1aCcTh BU3HAYEHHA DYHKINIT:

a)y=vx®-4; 6)y=yl-x%; B)y=yx?-5x+4;
r)y=yx?-4x; r)y=y2x®+1; Wy=vx®-4x+4.

491. 3HaiaiTe misi po3B’sA3KM HEPIBHOCTI:
a)x?+5x-6<0; 6)x>-5x-6<0; B)x2-x-6<0;

r)6—x22x; Nx2+2x-8>0; max®-4x+4<0.
{;_Pl_ugub 5_)
Poss’saxiTe HepiBHicTE (492—496).
2492.2)(2-x)(3—x)<2; 0) (x+4)(x—5)<10;
B)(1-2)(2+2)>2; r)(x+2)(x+3)210x;
r)(3-2x)(x+1)<2; 0 3(x%+1)<5x+1.
493.a) 2(x - 3) (1 — 2x) > 6; 6)4(x%-9)>x+3;
B) x (x — 2)> 2 — 3x2; r)l1-x>2(x%+1);
r)—x(2 - x) < 5 — 4x%; 13-x<3(x%+3).
-3 x+2 4—x
494. g) X : * 1 R N7
94. a) x+2<0’ 6) x_7>0, B) 2x+5>0’
2x-1 3x-2 4z-1
I") -3_x <0, I‘) —5_'2;'<0, ,[l) 3—_'—22>0.
-1 x+4 3x-1
495.a) = : . 8x-1_g,
95. a) x+3<1, 6) = >5; B) 2x+5>3,
Tx+4 x2 2 x—8
a0 ¥ <8-x - il By
r) 3-2x 0 2—x 8= A) 2-x 10-=x
x+5 2—x x
) >0: T <0 <0:
»496. a) ch+7_0, 6) 3_x_0, B) 1_x_O,
2x+1 x+3 5x-1
5 . sl
5 x=T s £ 1+3x£1' A) 1-x 21.
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497. PosB’axiThs HepiBHICTE!

a)(8x—1)(x+ 3)>x(1 + 5x);
6)(x—2)(x+2)+x(x+T7)<0;
B) (x +4) (2x — 3) — (5x — 6) (x — 3) > 10;
r) (x — 4) (8x + 1) < (2x — 6) (x — 2) + 4.
PosB’sxkiTe HepiBHicTE MeTogOM iHTepBasiB (498—502).
498. a) (x2-8x+2) (x + 7)20;
6) (x% - 16) (x* - 25) < 0;
B) (x* + 22+ 1)(x - 1) (x + 3) <.
9 499. a) (x — 3)(x + 2)(x% + 4x + 5) < 0;
6) (x2 - 1) (x2 - 5x + 6)<0;
B) (x% - 3x — 4)(x* - 2x - 15)> 0.
500. a) (x% - 1) (3x — 2x2 + 5) > 0;
6) (x% + 3x — 10) (4 — x%) < 0;
B) (x2 — 6x +9) (x> —9)> 0.

3x2+5x-8 2x% -3

X 8-3x
| »501.3) ———=<0; 6 >2—3; B)1>
| ) x%+2x-3 ) 4x-1 2 3x°-2x-16
Il
- 5x%-9x-2 &
502. a) %>0; 0) 4> i ; B) x+1<2x.
11x-2-5x 3x2—x-4 1-x

503. TIpu AKuX 3HAYEHHAX X 3HaYeHHA QyHKI] y = 2x + 2 Glnbine
3a BigmosigHe 3HaueHHA QyHKIIL:

a)y=x2-3x—4; 6) y =4x+9x - 13?
504. 3uaiiaiTe 061aCTE BU3HAUEHHA (DYHKIII:

:. a) y=V8+Tx-x%; 6)y=v3-5x-222;

x%-4 x2-x

B)y=—F/————=3 ID)Yy=——-"—;
:‘ ‘I4+x—-5x2 x%-3x-4

‘ r) y:\/xa—xz—25x+25 = ‘2; 3
x“+6x+9

l www.4book.org
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» 505. IIpn AKKUX 3HAYEHHAX b He Ma€ PO3B’A3KiB HEPiBHICTH:
a) x2+ 2bx +1<0; 6) bx® + 6x + 1> 0;
B) (b - 1)x% + 3b > 2bx; r) b(x% + 1) < 2bx + 9?
506. TIpu AxUX 3HAYEHHAX M KOXKHe JifiCHe YHCI0 3a0BOIBLHAE
HepiBHiCTE:
a)x?‘—mx+4>0; 6)x2—6x+m20;

B)ymx+m+3<4x; rv)ymxi+4x+2m<1?
PosB’skiTh cucTeMy HepiBHOcTelt (507—508).

» 507. a) {x2-4x<0, 6) {4.‘.52 -1>0,

x2-x-620; 2x2-5x+3<0.
508. a) x:—3>2x, 6) 3x%+1>4x,
x%2+28 2> 11x; 3x%+2<5x.

509. Poss’saxiTh nmoABiMHY HEpiBHICTS:
a)0<x?-5x<6; 6) 1 <x®+2<3x;

B)x <2x+3<x% r)3<x?-2x+8<x%
510. Poss’sxiTh rpadiuso HepiBHiCTb:

a)xl<x+2; 6) (x — 2)2 > |x];

B) 2x? <1+Jx 3 r) x?-3,5x>Vx.

|<=>Bnipasu ANA NOBTOPEHHS |

511. KinsmeBuM MapIIPyTOM i34ATH ABA aBTOOYCH 3 iHTEPBAJIOM ¥
50 xB. CkinbKH K0HaTKOBUX aBTO0YCiB Tpeba BUBECTH HA MAD-
IIpyT, m006 CKOPOTUTH iHTEepBa) pyxy Ha 60 % ?

512. Vayun Ha AeHb HADOAYKEHH:A, IOCTi mpuadanu CoilbHUH
nomgapyHok Ha cymy 260 rpH. fAk6u ix 6ysno Ha 3 ocobu
0inplIe, TO BHECOK KOXXHOro Oye 61 Ha 6 rpH. MEHIINM.
Cxinekwm ocib OyJsi0 3aIIpoIeHo Ha JeHb HAPOAKeHHA?

CopocriTs Bupas (513—514).

513. a) 9x2y-[—%x2y]; 6) (—%azﬁ ) (-24a%b®).

a?-4b? a®-2ab x+x3 0-x?
: : 0) — H v
ab 3b y?-9 2y-6

www.4book.org
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§13. CUCTEMM PIBHSIHb
~—  BPYrOro CTEMEHS

3 NOHATTAM «CHCTEMA PIBHAHL» BH 03HAMOMHUINCA B 7 Kjaci.
Toxi posraaganucsa CUCTEMH ABOX JIHIAHUX PiBHAHB 3 BOMA
3MiHHEMH Ta cmoco0u ix poss’asyBaHHA. Ha nmpakTuni gacto
IOBOAHUTHLCA PO3IAAAATH CHCTEMH, 10 MiCTATH PiBHAHHA ADY-
roro CTeneHs.

IIpuknanu piBHAHBL APYTroro CTeIeHA 3 JBOMa 3MiHHUMH!

x?+5y%=9, 82—-t*=12, 0,5xy+y=0.

KoxxHe 3 Takux piBHAHBL Mae ABi 3MiHHI Ta npuHaliMHI 0MH
YJIeH APYroro cremneHs BigHocHO nux 3minHux. Tob6To ab6o omHY
3MiHHY B KBazpari, a60 1o0yTOK IBOX 3MiHHMX.

A, Hanpukajn, piBHAHHA

x—2y=0, 5x°y+10=0, x?2°-x*+2z=0—
IIePIIIOT0, TPETHOTO i YeTBepTOoro CTeleHiB.

: > fAKwWo ogHe 3 pIBHAHbL CUCTEMMW — APYroro cTeneHs 3 Bo-
Ma 3MiHHUMM, a Apyre — PIBHAHHSA 3 TAMW CAMWUMM 3MiHHU-
MU Apyroro abo nepworo cTteneHs, To TaKy CUCTEMY
Ha3uBaloOTb CHCTEMOIO A4BOX PiBHAHL APYroro creneHs 3
ABoMa 3MIHHUMM.

IIpuragaemo.

Po3@’sazrwom pieHAHHA 3 BOMA 3MIHHUMU HA3WBAETLCA KOXKHA
rapa umceJi, AKa [IepeTBOPIOE Iie PiBHAHHSA B IPABUJILHY DiBHICTE.

Po3ze’azxom cucmemu piBHAHB HA3UBAIOTH CIILIBHUI PO3B’A-
30K ycix 11 piBHAHB.

Po3é’asamu cucmemy piBHAHb O3Ha4Ya€ 3HAWTH MHOKHUHY BCiX
ii po3B’A3KiB.

Hanpuknan, Ajas piBHAHD 22+ y—5=0ix—-y+ 3=0cninean-
MH po3B’A3Kamu € napu uyucen (—2; 1) i (1; 4). ITepesipre ycHO.
Inmux cnibHUX po3B’A3KiB 1l piBHAHHA He MaoTs (Maa. 100).

x2+y-5=0

’ Ma€ ABa po3B’A3KH, 1i 3a10-
x-y+3=0 P ‘

OTxe, cucTeMa {

BOJIBHAKOTH ABi mapu uuce: (—2; 1) i (1; 4).
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IcHyroTH pisHi cmocobu po3s’sa3yBaHHA y
cucTeM piBHAHB. OCHOBHHMH cepel HUX €:
e cr1oci0 miCTaAHOBKY; 4

e crnoci6 anrebpaiuHOro JoJaBaHH;

e rpadiunmii croci6.

IToka)keMo0 Ha KOHKPETHHUX IIPHUKJIA- X
Iax, AK i CIoco6y BUKODHCTOBYIOTECH /- 3/ -10] 1 2\3 x
IO PO3B’sI3yBAHHA CHCTEM DiBHAHB ADY-

2
1

roro CTeneHd. Man. 100
IIpukaan. Poss’skiTh cucTeMy DiBHAHB:
2 . 2_ 2 - 2 2 =
a) 2:2c y=17, 6) 2.a2c y“ =2, B) {% ty 25,
x“+y=10; x“-y=5; xy =12,

PosB’asaHH4A. a) Cnoci6 dodasannsa. [logaeMo piBHAHHA
cucremu, maemo 3x% =27, ssigcu x2 =9, x,=38,x,=-3.

Ockinbku x2 =9, 10 3 APYroro piBHAHHA 3HAXOAHMO:
y;=y,=1.

Oraxe, cucTema Mae fBa po3B’askH: (3; 1)i (—3; 1).

6) Cnoci6 nidcmanoexu. Bupasumo 3 Apyroro piBHAHHS x°
4yepes y 1 mizcTaBuMO HOr0 B Ilepiie PiBHAHHA!

2(y +5)-y®=2, a6oy® - 2y - 8=0.
3a Teopemoro Bieta sHaxoaumo KopeHi: y, =4, y, =—2.
Axmo y =4, To x%=9, sBigcu x;=38, x,=-3.

fxmo y =—2, To x° = 3, 3BigcH x3 =3, x, =—V3.
Omxe, naHa cucTeMa piBHAHB Ma€ 4 po3s’asku: (3; 4), (—3; 4),

(V35-2), (-/3;-2).

B) I'paghiunuii cnoci6. I'pacdikom y
IIepIIOro PiBHAHHA € KOJIO 3 LEHTPOM
y MOYaTKY KOOPAHMHAT i pagiycom
5 ofuHALB,

I'padikom apyroro piBHAHHA €

12
rinepbosa y=7 . Io6yayemo rpa-
(hixn nux piBHAHB B OAHIiN cucTeMmi
Koopauuat (majy. 101) i BusHaAUMMO

KOOPAMHATH TOUYOK IX MepeTuHy.

www.4book.org
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3 rpadika 6auumMo, 1[0 JaHA CHUCTEeMA PiBHAHBb MA€ YOTHDH
poss’asku: (—4; —-3), (-3; —4), (3; 4), (4; 3). BesnocepexHbLOIO
MiZICTAHOBKOIO NMEPEKOHYEMOCH, 1110 IIe TOUHI PO3B’A3KH AaHOI
CHCTEMH.

Bigmosias. a) (3; 1) i (-3; 1); 6) (3; 4), (-3; 4), (V3; -2),
(—v/3; -2); B) (—4; —-3), (-3; —4), (3; 4), (4; 3).

OnA po3B’'AsyBaHHA AEAKUX BUAB CUCTEM BUKOPUCTOBYIOTL Criocit
3aMiHn 3aMmiHHux. Poss'axemMo UMM cnocobom Taki cuctemu
PiBHAHL:

& {x2y+xyé =30, 6) x2 —4x+(x—2y)2 :1,
x+xy+y=11. (x-2)2+2y-x=3.

S
| Yo

xy(x+y)=30

Poag'sizaHHA. a) {x+y=11—xy

> ssigeun xy(11 — xy) = 30.

3aMiHvBLLY XY = @, MaTUMEMO 3 OCTAHHBLOTO PIBHAHHSA a®-11a+30=0.
KopeHamu uboro ksagpaTHoro pisHaHHS € D i 6.

Akwo xy =5, Tox +y=6; skwo xy =6, Tox +y=5.

Maemo pBi cucTeMW piBHAHD:

x+y=6, Jx+y=5,
xy=b | |ay=6.

Po3s’'azaBwun obuasi cucTemMu, o4epXNUMo po3B'A3KKM 3a4aHoi cucTte-
mu: a) (5; 1), (1; 5); (3; 2), (2; 3).

6) ChopMyeMO NOBHUIA KBaApaT ABOYNEHA B NepLlIoMYy PiBHAHHI CU-
ctemn. Maemo:

(x-2)% -4+ (x-2y)? =1, i {(x—2)2+(x—2y)2 =5,
(x-2)2+2y-x=3, (x—2)% - (x-2y)=3.

YBefieMo HoBi aMiHHI: @ = X — 2, b = x — 2y. Toai 3apaHa cuctema matu-
Me Takuid BUrnan,
{az +b2 =5, *)
a®-b=3.
#KLLO Big NepLIoro PiBHAHHA BIAHATK Apyre, TO OAepPXWMO KBagpaTHe
piBHSHHA 3 oaHielo amiHHolo b2 + b = 2, ake mae kopeHi by=—2iby,=1.
MNigcTtaBMMo Ui 3HaveHHA b y cucTemy (*) | sHaliaemMo BignoBiaHi 3Ha-

YeHHSA 3MiHHOI a. Www_4book_org
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Akwo by =-2, 10 a +2 =38, 3sincna; =—laboa,=1.

fAkwo b, =1,70a® - 1 =3, ssiacna; = -2 abo a, = 2.
OTxe, po3B'AskaMn cucTeMn piBHAHbL (*) € Taki Nnapu Yucen:
(-1;-2), (15 -2), (-2; 1), (2; 1).
o6 3HaiiTU po3B'a3kK 3apaHoi cucTeMu, noTpibHo nepeltn Ao
3MiHHWUX x | y Ta poaB'A3aTu (MOXHa YCHO) BiANOBIAHI cucTeMu:

x—-2=-1, x-2=1, x-2=-2, x—-2=2,
x-2y=-2; |x-2y=-2 x-2y=1; x—-2y=1.
Omepxumo (1; 1,5), (3; 2,5), (0; —0,5), (4; 1,5).

Bianosias. a)(5; 1), (1; 5); (3; 2), (2; 3); 6)(1; 1,5), (3; 2,5);
(0; _0:5)9 (4; 1r5)

rlep_en_l_pre cebe

1. HaBeniTes npukian piBHAHHA APYroro CTemeHd 3 ABOMA
3MiHHUMH.

2. IITo € po3B’A3KOM PiBHAHHA 3 LBOMA 3MiHHUMM?

3. CkiybKH pO3B’A3KIB MOKe MATH DiBHAHHA 3 ;caoma GMII.HHIMI?

4, fIxa dirypa € rpadikomM piBHAHHA: a) Yy = x2 ; 0) x? + y>=4;
B) (x—1)?+(y-2)?=9; )y’ =x?

5. IITo Taxe cucTeMa ABOX PiBHAHE APYroro CTeHeHs 3 ABOMA
3MiHHUMU?

6. CKibKM DPO3B’A3KiB MOXKe MATH CHCTEMa ABOX DiBHAHB
APYTOro CTEeIleHA 3 JBOMA 3MiHHUMH?

7. Ha3BiTk OCHOBHI crtoco6u po3B’A3yBaHHA CUCTEMU DiBHAHD
APYTOro CTeIeHsa 3 JBOMAa 3MiHHUMHU.

scrsressede e

eoeddddddeddeee

Q\, Buxonaemo pazom!

1. Po3B’AiTh cucTeMy piBHAHB:

a) 2 2 _11. 0)
x“ -y =11;

v PoaB’sa3aHudA. a) Jomamo nouneHHO AaHi piBHAHHA CH-
CTEeMH, MAEMO PiBHAHHA 2x% =12, KopeHi akoro —6 i 6. ITigcra-
BUBIIY OyAb-AKeE 3 me 3HA4YeHb y APYTe PiBHAHHA NaHOI CHCTEMH,
maTumeMo 36 — y =11. Kopem LBOTO PiBHAHHA —5 i 5. OT}Re,

CHCTEeMa Ma€ YoTHpPH posB’a3Ku: (6; 5), (—6; —5), (—6; 5) i (6; —5).
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0) BiganiMeMo0 mouJieHHO meplIe PiBHAHHA Big gpyroro:

y2—2xy+x2=1, abo (y —x)>=1.
3pigcnmy —x=1,a60y —x=-1.
Akmoy —x=1, Toy =x + 1. ITigcraBumo B niepie piBHAHHA
xy — x° = 2 samicTs y Bupas x + 1:
x(x + 1)—x2=2, 2 +x-x2=2,x=2, Togiy=2+1=3.
Axmoy—-x=-1,ToOy=x- 1, i 3 mepIoro PiBHAHHSA Xy — x° = 2
maemo: x(x — 1) — x°=2, K —x—-x2=2, x=-2, Tomi y=—2—-1=-3.
Orxxe, cucrema Mae€ gBa pos3s’asku: (2; 3), (—2; —3).
BizmnoBsizs. a)(6; 5),(—6;-5), (-6; 5), (6; —5); 6)(2; 3), (—2; —3).
2. Yu mae po3B’ASKHM CHCTEMAa PiBHAHB:

y= x2+2x-2,
y=2- x2?

v Poss’szanHda. ITobyayemo B
oAHill cucTeMi KoopauHAT rpadiku
obox piBusaHb. Ile mapabosu, aki me-
PEeTHHAKTHCA Yy ABOX TOUKax (maJ.
102). OTxe, cucTeMa DiBHAHB MAa€ JBa
PO3B’A3KH.

Bigmosigs. Cucrema piBHAHBL
Mae€ JBa PO3B’A3KH.

‘W Buxonaiire yeno)

Man. 102

515. Yu € po3B’sA3KOM pPiBHAHHA x2-8x= Y Tapa 4HuceJ:

a) (0; 0); 6) (3; 0); B) (0; 3);

r) (- 3; 0); r) (0; - 3); n) (3; 3)?
516. Yomy He ma€ pO3B’sA3KiB PiBHAHHA!

a)x®+y?+4=0; 6) x* + y® = 2xy — 8?

517. Yu e mapa uucex (0; 2); (1; 1); (—1; 1); (—2; 0); (3; 3) poss’a3-
KOM CHCTEeMM PiBHAHB:

2 2
x“+y=2, x“+y=2,

8) {2xy+y=3; %) {xy+2y=4?

518. Yomy He Ma€e po3B’A3KiB cucTeMa DiBHAHB!

2 . 2
x“+y“+7=0, 2,421

a) y 2 6) {x2+y2 -
3xy-y°=0; x° -y =427

www.4book.org
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519. fIxe pisHAHHA BignoBizae rpadiky (man. 103): a) cuaboro
KOJB0pPY; 6) 4uepBOHOr0 KOJILOPY; B) CHHBLOI'O i Y4epBOHOr0

KOJBOpiB pasom?

Y Y
3 3
2
/_ \ d
-5 0 5 x -10 23456 x
-5
a 6
Man. 103
( Pigenn A )
520. ITobynyiiTe rpadik piBHAHHA:
a)x+2y=0; 0) xy=12; B)x2+y?=9;
xl-y=2 y+Jr=1; Dy+l=(x+1)>

Yu moxxkHa nmobymosaHi rpadiku BBaxkaTH rpadikamu
byuRIiii?

Poss’sikiTes rpadiuno cucremy piBuAHB (521—524).

521. a)

523. a)

524. a)

y+x=1,
y+x?=1;
x2 +y =18,
x-y=0;
y

y= x’

x +y =25,
x2-y=5;

+y? =18,

2
x
0z

www.4book.org
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Po3B’saxiTe cucTeMy pPiBHAHB cnocoboM migcTraHOBKH

(525—527).
x-y=3, x-y=3,
an) {xz +y?=9; ©) {xy =4;
xy—2y =4, 3x+4y =8,
B) {y=x—2; ) {xy:l.
2, .2 2, 2
x“+y”° =100, x"+y” =4,
» 526. a) {x 6=0; 0) {x+1=0,
x—-y=o, x2—y2=16,
?) {xy+2=0, ) {x—y=2.
3x+y="7, 2x-y=8,
527. a) {x_zyz =2; 6) {2x2 _y2 :32’
2
x“+y=6, x° +y° =4,
| B) {x—yzﬂ; ) {x+y=2
Po3p’saxiTe cucTeMy piBHsAHB crocobom anrebpaiuHoro mo-
; naBaHHA (528—529).

2 —_—
528. a) {x+y—xy=_23, 6) {x +xy =15,

x-y+xy=49; y? +xy =10;
| 5) 42 +y* =10, ) x? +y* =25,
(x—yXNx+y)=8; 2_y?=5.
3, .3
+y =41, x°“+2° =34,
»529.8) { xy = 20; 0) {xz=15;
2
x*-2=xy, x+y=>5xy,
? {y2+1=xy; o {x‘y”y-
530. 3adaui Jiogpanma. Po3B’AKiTh CHUCTEMH DiBHAHB:
x+y=10, x+y =20,
8,) {xz +y2 :68; 6 {xz —yz =80.
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2531. 3adaui Ioanna Ianepmcvrozo. Po3s’axiTe cucremu

PiBHAHB:
xy—-y=42, xy —x =40,
a) {x—yzz; 0) {x—y=2.
532. 3adavni Jeonapdo Pibonauwwi. Po3B’sxxiTs cucTeMu
PiBHAHB:
a) x+y=10, ) x+y =10,
x(x-y)=24y; x2 =32y.
_ Pisenn» B

34, ITobynytiTe rpacdix piBHAHHA:

a)y’-x=1; 6) x? +y2=9;
B)(x-1)2+@w+3)%=1; r)x?+y?-2x=3;
r)x*-y?=0; nx2+1+y%-2y=0.

Yu moxxkHa mobynoBaHi rpadiku BBa)kaTu rpadikamu
byHKIiH?

Po3ss’skiTs rpadiuno cucremy piBHaAHEL (534—536).

2
i Pl y=x“-2x-1,
,__!_‘_a){y-ﬁx x° -1, 6){;; 8,
x

y=lx|-1 =—+1.
$35. 2) y=vJx-4, 6) x2+y2=25,
= 3y-x+2=0; xy=12.
2,.2 2
x“+y“ =32, x°-y=0,
i ”a){lxl—y=0; ﬁ){|x|—y=0-

Po3B’aKiTh cucTeMy piBHAHB (537—540).

3x+y=2; 3x+y=—4;
B) x2 +y2=25, I‘) x2 —y2=50,
(x-8)(x-3)=0; x(y+1)=0.

www.4book.org
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x+y=8, 2x-y =0,
»538.2)41 1 _4 L L.t
x y 8’ x y 6

xy+x—-y=13; x+y-xy=4;
£+_y_:§’ XY _52,
B)Jy =x 15 Ny =«
x2+y? =34; x2-y?=24
+2y? =3, x%+3y” =13,
540.a) {* *Z¥ B4 T
x+y°=2; 2x°+y° =6;
. xz—xy=0, r) x2+y3=13,
x°y-4y=0; xy =6.

Po3B’ s2KiTh CHCTeMU PiBHAHS 3 ITPAIb BiJoMux aBTOpiB (541—542).

541. 3 «Anzebpu» anv-Xopesmi (IX cr.):

= x+y=10,
2) {x;—f410., 6) Vv, x_n1
*o=2XYs x y 6
»542. 3 «Knuzu abaxa» (1202 p.) Jleonapdo ®ibonanwui:
x+y=12, x+y=10,
1
) . IRV R B %) (i+10](£’-+10]=1223.
x-y 2 y x 3
Po3B’sxKiTh cucTeMy piBHAHL (543—545).
x%-y? =24, x?+y? =13,
543.8) {* .y _26 0O1x.¥._9,
y x 5 y x 6

www.4book.org
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5) {y +x°-3xy=4,

y? —x? +4x=4;

B ool
x“+y° =90,
545, a) {x(x—3y)=0;

& {xzyz +xy="T2,
x+y=6;

{y -4x -4x=1,

r) 2

4x% +y% + 3xy=1.

2y°© =6,

6) 1%+ y?

){y 214x=9;

r‘){ x+‘/5 5,
xy =6.

6 (x+y)(x y)=0,

) x% +y? =64;

){(x+y) —-4(x+y)=45,
(x-y)? -2(x+y)=T.

Po3B’ saxiTE crcTeMy piBHAHE crioco0oM 3aMinu 3minHux (546—548).

546. a) {

5) {x3+y3 =28,
x+y=4;

547. a) {

»548. a) | %, +¥2 -y =12,
x2+y% =172

g

S(x+y)+2xy=-19,
x+y+3xy=-35;

1 1

—_—t—=
6) x y 4’

x?+y°

6) {xy+x+y=11,

x2y+y’x=30;

3.3 _
I‘) {x3y 3 8,

2} +y®=-1.

1 1
_+_=_’
y 3
2 +y? =160

6) {x +xy+y =109,

-y =218;
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1+ |=1,5, -
y xy—— =26,

B) r) g
y(1+%]=6; xy < =26.

549. 3gapaiTe uncaa a i b, AKIO:
a) 3a + 4b =8ab =8;
6)a®-0,5b=a-b=1;
B)a®+ab-5=>b%+ab=10;
r)a®+b®-6b=2a+b=0;
r)a2+b—2a=a+b=—1;
D3a-2)b+1)=a-b=3.

» 550. 3naiiaiTe BigcTaHb MiXK TOUKAMU IIepeTUHY OpAMO] i Koxa,

piBHAHHA AKUX x —y="T71x%+y*=169.

551. 3HaiAiTh BiicTAHE MiXK TOYKAMH IEPETHHY KiJl, piBHAHHA
mmxxz+y2=25i(x—4)2+(y—4)2=1.

 «=>BnpaBy ANs NOBTOPEHHS

552. IlIsuzakicTs cBitia gopiuoe 3 - 10° kM/c. AKy BimcTams
cBiTJIO IpOXOAUTE 3a: a) 5 ¢; 6) 1 rozg; B) 1 pik?
553. 3uaigiTe cymy i pisHuIIo Apobis:
1 ; 1
1 H
2x2+5x-3 2x2-Tx+3

a)

6) 2 i 1

6a?-18a+6 8a®-11a+6
554. Cxoporits api6:

i 2a2-5a+2 i 6 22=3 i 02-1-ch—10
3a%-3,5a+1 x2-2J3x+3 ¢2-3/5c+10
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§ 1 PO3B'AA3YBAHHA 3AAAM
CKNIAQAHHAM CUCTEM PIBHAIHDb

3adava — 1e BUMOra BUKOHATH H[0-HeOyaAL ab0o 3anuTaHHA,
piBHO3HAauHe Takilt BUMo3i. B anrebpaiunHux 3azavax HapuacTi-
Ille BUMATAETHCA MI0-HeOyab 00UMCINUTH, TOBECTH, IEPETBOPH-
TH, gocaiguTu. K0, po3B’A3YI0UHX 3a4aUy, AK MOJEJi BUKOPH-
CTOBYIOTE ajarebpaiuHi Bupasu, piBHAHHA, HEPIBHOCTI, CHCTEMH
PiBHAHB, TO TOBOPATH PO ajaredpaiuHi MmeTogu.

Ax poss’sasyBaTHu 3ajadi CKJIagaHHAM CHCTeM JiHiMHHX
piBHAHB, BU 3HaeTe 3 7 KJjacy. Ilogi6auM croco6om po3B’aA3y-
I0Th i 3agaui, AKi 3BOAATECA OO cCHUCTEM PiBHAHBL APYroro cree-
HA 3 IBOMA HEBiIOMUMH.

3agaua 1. 3Ha#AiTE CTOPOHYM IPAMOKYTHHKA, AiaroHalb AK0-
ro popisHioe 10 cM, a mepumeTp Ha 18 cM GinbInmii,

v Poss’azanHs. IIo3HAUUMO AOBXKHU- B}

HU IIYKAHUX CTODiH IDAMOKYTHMKA X CMiycM [
(man. 104). Toxi xBagparT #0ro giaroHaJi 10pis-
HI0E X2 + yz, a miBmepuMeTp CTAHOBHUTH X + V. =
Ockinexu giaronans gopisuioe 10 cM, a nepu- x|

meTp — 28 ¢M, TO MAaEMO CUCTEMY DiBHAHB: :

x% +y? =100,
x+y=14,

Poaa’amentlo 1.} . Man. 104

y=14-x1i x*+(14—%)" =100,

x%+196 — 28x + x2 =100,

x?-14x+48=0.

Kopesni ocTaHHBOrO PiBHAHHA: X, =8, x, = 6.

Axmo x =8, To y = 6; akmo x =6, Toy =8.

Bignosigs. 8cmibem.

3amaua 2. OguH BejocunenucT ife 3i MBUAKICTIO HA 2 KM/TOX
OinbBII0k0, HidK APYrHi, TOMY BificTans 28 kM BiH nosae Ha 20 xB
IIBHAIIE, HidK Apyruii, SHANAITE INBUAKOCTI 000X BEJIOCUIIETUCTIB.

v Poas’asanua. Hexalt mmBuaKocTi BesmocuneaucTis
(y xinmomeTpax 3a roguuy) opiBH00TH U i v. IlIBMAKiCTS MEpIIIO-
ro Gisbiua Ha 2, TOMy MAEMO PiBHAHHA: U — U = 2.
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Ockinpku BigcTaHp 28 KM mepIINMil BEJOCHIIEAUCT HOJIAB 34

28 . 28 .
—, » & ADyru# — 3a —= TOZ, i 4ac mepuIoro Ha 20 xB, abo Ha

1 i :
3 TO&, MEeHIIIH, TO MAEMO Jpyre PiBHAHHA:

28 28 1
S abo 84(u —v)=uv.

PosB’axemMo cucTeMy PiBHAHB:

u-v=2, U-v=2,
{84(u—v)=uv’ it {168:‘“”
sBigen u(u — 2) =168, u® — 2u — 168 =0.

KopeHi ofep:xaHOro KBagpaTHOro piBHAHHA: u,;=14, u, = —12.
3uaueHHAa —12 ymMoBy 3azaui He 3agoBoabHsE. OTxe, u = 14, a
v=14-2=12,

Bigmorigs. 14 xm/rog i 12 km/rog.

F
(&% [pu posB’'asyBaHHi 3ana4 3 NnapamMeTpamu BiANOBIAI 04epPXYIOTh Y
i?u'»"I BUrNALAi BMpasis 3i amiHHWMMK. [NoBHe po3B'A3aHHA Takoi 3aaadi Bu-

: marae )J,OGﬂi,EI,)KEHHHZ Tpeﬁa BKas3aTK, 3a AKX 3Ha4YeHb napameTpiB
3ajavya Ma€ po3B'A3KMU i CKiNbKM.

3apava. 3 nopTy O4HOYACHO BMWLWANM ABa TeNnoxXo4u: O4AWMH Ha
nisAeHsL, ApYruil — Ha saxig. Yepes 2 rog BiactaHb MiX HUMKW LOpPiBHIOBA-
na 60 kM. 3HalaiTL WBKAKOCTI TENNOXOAIB, AKWO WBWUAKICTL NEPLLIOro Ha
a km/rop 6inbwa 3a WBWAKICTb APYroro.

PosaB'Aa3aHHA. Hexalh WBMAKOCTI TENNOXOAIB AOPIBHIOKTL BiANO-
BiAHO X KM/rof i i km/roa. 3a 2 rof, BOHW
npoiwnu (B Hanpsamax, nepneHouKynsapHuX
oAWH A0 oaHoro) signoeigHo 2x i 2y KM
(man. 105). 3a Teopemow [lidaropa,
4x? + 4y? =602, a60 x% + y? = 900. Kpim
TOoro, x — y = a. Maemo cuctemy piBHsHb:

x2 +y% =900, Man. 105
x-y=a.

Poae’sxemo ii. 3 gpyroro piBHIHHA cucTeMu sHalgemo x =y + a.
MigcTaBMBLUM Lie 3HAYEHHS B Neplue PiBHSHHA, MaTUMEMO:
(y+a)®+y*>=900, 2y°+ 2ay+a®-900=0.
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PoaB'sixxeMo ocTaHHE KBagpaTHe PIBHAHHA BiAHOCHO y:

—a+1800-a?
> .
3a ymMoBolo 3agadi, @ i ¥ MaioTb ByTVM AoAATHUMM, TOMY MOXIMBMIA

e ogMH BMNanok:
J1800-a2 —a

y —
2
MpW LbOMY MaOTb BUKOHYBATUCA YMOBMW:
a> 0, a>0,
1800 - a2 >0, a6o {-30J/2 <a<30V2,

J1800-a? >a, -80<a<30.

Otxe, 3apgavy 3a[0B0ONLHAE TiINbKN OAHE 3HAYEHHS 3MIHHOI J:

y=0,5(,/1800-a2% —a), akwo 0 < a < 30.
Togi x=y+a=0,5 (,/1800 -a? +a).

Bianoeiab. Axkwo 0 < a < 30, To sagaya Mae eauHuiA po3s’'AsokK:

0,5(,/1800—(12 +a)km/rog, i 0,5(,/1800-::2 —a)km/roa, AKWo

a £ 0abo a = 30, To 3apava po3s'A3KiB HE MaE,

@ MepesipTe cebe .-

| %
i » 1. IITo Take 3aga4a?

[ 2. fki 6yBaroTh 3amaui?

3 3. CknaniTe KinbKa pisHMX Mogeseit Aisa 3ajzadi: «3HAHAITE
i
I

L}

JBAa YKUCJIa, cCyMa AKuX AopiBHIOE 15, a 106yTOK — 565,

@ BuxoHaemo pazom!

3amaua 1. 3HaligiTh ABOIM(POBE UMCIIO, AKe B 4 pasu Oinbme
3a cymy ¥oro nudp i e 3 pasu — 3a ix 700y TOK.

v Po3B’a3aHH4d. [losHaunmMo nudpu 1ecATKIB i omiuEUIE
6yxBamu x i y. Toxi myxare uucso gopisHioe 10x + y. Ockinbku
BOHO B 4 paswm 6inbire 3a cymy nudp, To 10x +y =4(x +y), 3Bigcu
6x =3y, abo 2x =y.
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Yucao 10x + y BTpumui OGineme 3a go6yToxk nudp, Tomy
10x + y = 3xy. Posp’saxemo cucreMy piBHAHB:

2x =y,
10x+y =3xy.

ITigcTaBUMO 3HAUEHHSA Y B IpPyre PiBHAHHA:

10x + 2x = 3x - 2x, 12x = 6x?, sBimen x =0, abo x = 2.

IMepmra nudpa asomudposoro yuciaa — He 0. Tomy x =2, a
y=2x=4.

Ilepesipka.24=4(2+4)i24=3-2-4.

ITpumimka. OCKinbKH TYT x i y — HaTypasbHi yucyaa, TO 3’4-
CyBaBIIH, L0 J = 2X, JaJli MOXXHA He PO3B’A3YBATH CHUCTEMY, a
Bunpobysaru yucyua 12, 24, 36 i 48. 3 HuX 3azauy 3aJ0BOJILHAE
TiITBEKYM yHco 24,

Bigmosias. Yucmo 24.

3anauga 2. ITepyMeTpy OpPaBUJILHOIO TPUKYTHHUKA i TpaBUJIb-

HOTO IIECTMKYTHHUKA PiBHi, a cyMa ix rurom gopiBHIoE 3 M.
3HaAUIITE CTOPOHHU IIUX MHOTOKYTHUKIB.

v Po3s’asaHHsa Hexail mykaHi cTOpOEM TPHKYTHHKA i
IIEeCTUKYTHHUKA HOPiBHIOKOTE x i y (Man. 106). Ockineku nepu-
MeTpH diryp piBHi, T0 3x = 6y, 3Bigcu x = 2y.

Man. 106
Ilnoma npaBuUJIBLHOIO TPUKYTHUKA 31 CTOPOHOIO X AOPiBHIOE
x% /3
4
BHJILHEX TPUKYTHHUKIB 8i ¢CTOPOHOIO Yy, TOMY #0ro mioma gopis-

y:J3

4

. IlpaBnIbHMHI IECTHKYTHUK CKJIALAETHCA 3 IIIECTH Ipa-

. Maemo cucTeMy piBHAHB!

www.4book.org
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KBAOPATUYHA OYHKLUS 1371
x=2y,
2 2. x =2y,
LI LR {x2+ 6y? = 4.

IlincTaBumMo B Apyre il piBHAHHA 3HadeHHA x = 2y. Maewmo
pisuannsa 10y =4, sigen y?=0,4,a y=2J0,1. Toxi x=40,1.
BianoBige. 4v0,1 mi 2V0,1 .

W Buxowaiite ycuo:j

555. CkiaziTe 3asauy, MaTeMaTUYHOK MOJEJIIO AKoi Oyna 6
cuCTeMa PiBHAHB:

x+y=>5, x—y=3, x+y="17,
2) {xy=6; 0) {xy=40; B) {xz +y? =25.

Plno_l-n_.‘ A

» 556. 3uaiigiTe ABA UMcaa, cyMa AKUX gopisHIoE 21, a mobyTOK
cranoBuTs 90.

557. 3uakaiTe ABa yKCIIa, PIBHUIA AKUX HopiBHIOE 1,1, a moby-
ok — 0,6.

558. 3uauaite ABa uMcia, cymMa AKUX AopiBHioe 31, a cyma ix
KBagparis — 625.

559. Cepenne reoMmeTpuuHe ABOX UMCeJ AOPiBHIOE 3. 3HANUAITH
i yKcesaa, AKINO ofHe 3 HuX OijbIine Big apyroro Ha 9,1.

560. ITepuMeTp IPAMOKYTHOTO TPUKYTHHUKA AopiBHIOE 90 cM, a
rimorenysa — 41 cm. 3HaHAITE KaTETH TPUKYTHUKA.

» 561. 3uHaiigiTe ABA UMCJA, AKIIO:

a) ix pisHuMIA AOPiBHIOE 2, a Pi3HUIA KBaApaTiB — 88;
6) ix niscyma mopiBHioe 9,5, a cyma kBaaparis — 185;
B) ix cyma nmopisHioe 20, a fo6yTox — 84.

562. 3gaiaiTe KaTeTH NPAMOKYTHOTO TPDUKYTHHKA, B AKOTO!
a) rinorenysa popisaioe 13 am, a mroma — 30 M’
6) nepumerp popisHioe 30 cM, a cyma KaTetiB — 17 cMm;
B) rinorenysa gopisuioe 17 cM, a mepumeTrp — 40 cm.
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r

563. 3HaliAiTE CTOPOHM NPAMOKYTHUKA, AiaroHajab SKOT0 AOPiB-
Hioe 10 M, a moma — 48 M2,

564. 3HaiimiTh KaTeTH MPAMOKYTHOI'0 TDUKYTHHKA, AKII0 OJUH 3
HUX MeHHmIU¥ Bix rimoreHysm Ha 2 c¢M, a APyruim —
Ha 25 cM.

565. BHyTpimHii i 30BHIIHIN KOHTYDM DaMKM — KBaJpAaTH.
CTtopoHa OAHOTO 3 HUX AOPiBHIOE AiaroHajyi gpyroro
(man. 107). 3HalAITE CTOPOHU IMX KBAAPATIB, AKIIO I1JI0-
1a paMKH aopisH0E 32 em?,

» 566. 3makaiTe BHYTpimHiM i 30BHIIIHIN pagiycH Kinbla, AKINO

ix pisHHMIA ZOPiBHIOE 5 cM, a mwroma Kimena — 125w cm?
(mau. 108).

Man. 107 Man. 108

567. Buaiaite noBxkuHYU pebep IPAMOKYTHOTO IapaJjesernimne-
Ja, AKINO0 JOBXKUHA OLHOI0 3 HUX, IIJIOIA ITOBePXHi i 06’ em
napanejieninesa HAOpiBHIOKOTL Bigmosizno 8 cwm,
158 cm? i 120 ev®.

568. Oausn KomGaitHep MoKe 316paTy BpOK A MIIeHUIII 3 AinAH-
KM Ha 24 rop mBuaine, HixK apyrui., IKmo xombaiinepu
MIPaIJOBATUMYTh Pa30M, TO MOKYTh 3aBE€PINUTH Po6OTY 3a
35 rox. 3a AKuMii yac KOKHUM KombaiiHep MoXe 3i6paTu Bech
ypokaii?

2 569. 3adaua Jyxu ITauiono. Cyma KBaapaTiB ABOX YMCeN HO-
piBaio€ 20, a mobyTox — 8. 3HalAiTe ni yncaa.

570. YucensHUK 3BMYAKNHOr0 HECKOPOTHOrO Apoby Ha 3 MeHIIIMi Bij
3HAMEHHMKA, a AKII0 40 060X ¥oro unedis gogatu mo 10, To
3HaueHHA Apo0y 30LIbImmMTECA BABidi. AKuii e Api6?
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Pisews B

» 571. ABTOoMaT BUrOTOBJIAE OOHAKOBI Aerani. Axb6u BiH IOXBH-
JIMHHA BUTOTOBJIAB HAa OAHY AeTaab Oiabmre, To 720 meraneii
BurotoBuB O0u Ha 1 rog meugme. CKinsKM geraseil BUro-
TOBJISAE ABTOMAT 34 OAHY IMOAUHY?

572. 3amosnenHda Ha Bunyck 150 mamuH 3aBoj MaB 04 BUKOHA-
TH 3a KisibKa AHIB. AJie BJKe 34 ABa JHI 10 CTPOKY, BUIIYCKA-
IOUHM IIOAHA 2 MAIIMHU IIOHAJ IIJIaH, BiH He TIILKH BUKOHAB
3aMOBJIEHHSA MOBHICTIO, a ¥ BUIIYCTHUB Ije 6 MauIuH gomaT-
KOBO. 34 CKiJIbKH OHIiB 3aBOJ MaB 0M BUKOHATH 3aMOBJIEH-
HA?

573. 3aBox MaB O BUIOTOBUTHM I1APTi0 BePCTATIB 3a KinbKa JHIB.
IlepeBUKOHYIOUH eHHE 3aBHaHHA Ha 9 BepcTaTiB, BiH yxKe
3a 3 aui 70 cTPOKY BUrorosus 588 Bepcraris, 1110 CTAHOBH-
a0 98 % 3amoBieHHsA. CKiIbKM BepCTATiB BUTOTOBJAB 3a-
BOJ, LIOOHA?

» 574. Bpuraza nicopy0iB nmosuHHA 0yJia 3arOTOBUTH IPOTATrOM
kimekox amiB 216 M° apos. Ilepiri Tpu AHI BOHA IpalioBaa,
AK mependayanock, a MOTIM IIOJAHA 3ar0TOBIANA HA 8 M°
GibIe, TOMY BsKe 3a JIeHb 0 CTPOKY 3aroToBrIa 232 M° IpoB.
Ckineku KyboMeTpiB ApPOB 3aroToBjsAna Opurajga moaHA?

575%. Opna TpyOa Moke HamoBHUTH OaceiH BOLOI Ha 36 XB
IIBUAIIE, HiK Apyra. AKI0 cCIoYaTKy IOJOBUHY OaceiiHy
HAIIOBHHUTH OJHA TPy0a, a moTiM moJIoBUHYy OaceHy — apy-
ra, TO BiH HAIIOBHIOBATHMETHLCA HA IIIBrOAWHM IOBIIE, Hi¥X
oxHOoYacHO oboma Tpybamu. 3a CKiNBKU XBHJIMH MOYKe Ha-
TMOBHUTH OaceiiH BOLOI0 KOXXHa Tpyba?

576.3 «Kypcy mamemamuxu» (1813 p.) dna ¢ppanyysvrux
giticoroeux wkin, Cyma TpboX CTOPiH NIPAMOKYTHOI'O TDH-
KyTHUKA AopiBHoe 156 M, mmoma — 1014 m2. BHaHAITH
HOro CTOPOHH.

» 877. Iloizx maB 6u mpoixaTu mIAx Bifg cranmii A no craunii B
3a 4 rog. Oguax Ha Bigcrani 150 kM Big A itoro 6yJio 3aTpu-
mano Ha 20 xB. II1o6 npubyTu 10 B 3a pO3KJIaJOM, BiH IIPOM-
II0B PelITy LIIAXY 31 mBHUAKicTIO, 6ibII0I0 Bif mouaTKO-
BOl Ha 15 Km/roza. 3HaugiTh BigcTans Big A no B.
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9 578.

?579.

580.

9 581.

582.

» 583.

584,

MoTtonuKJaicT mpoixas BiZcTaHb Bif cesa Ko Micra 3a 5 rog.
IToBepTaruuch y ceJio, Bid mepiui 36 kM ixas 3 Tiero caMoi0
IIBHAKiCTIO, & pewuTy (6inblny YacTHHY NIIAXY) — 31 mBua-
KicTio, Ha 3 KM/rox 6inbmoio. Tomy Ha 3BOPOTHHIM HIIAX
BiH 3aTpaTus Ha 15 XB MeHIIe. 3 AKOI IIBUAKICTIO MOTO-
LUKJIicT ixas go micra?

IInax mix cemamu A i B cKknagaeTsesa 3 DigitoMy i cnyckKy.
BenocuneaucT, pyxawouyuch HA COYCKY 31 mBHAKICTIO Ha
6 kM /rox 6inbmIoro, HiXK Ha mig¥omi, muax Bix A go B xo-
nae 3a 2 roxg 40 xB, a Big B 1o A — va 20 XB mIBHAIIE.
3HaMIITE MBUAKOCTI BEJIOCHIIEANCTA HA HiffioMi i CIyCcKy
Ta JOBKUHY migiiomy Bixg A mo B, AKmIo BigcTasb Big A 1o B
nopiBHioe 36 KM.

Ternutoxiz npoiirmos 3a 9 rox 100 KM 3a Tediero piuky i 64 kM —
npotu Teuii. [HmuUM pasom 3a TaKWii caMuii yac BiH mpoM-
moB 80 kM 3a Teuiero i 80 kM — mpoTu Teuii. 3EANAAITE BiIaC-
HY IIBUAKICTH TEIJIOX0AA 1 ITBUAKICTE Teuil piukH.
IIsuaxicTs omaoro gitaka Ha 100 kM /rog 6inpimna Big msu -
kocti apyroro. Tomy mepmnit gonae Bigctans 980 kM Ha
0,4 rox gosmue, Hix apyru# — Bigcrans 600 kM. 3HaUAITE
INBHUAOKOCTI JliTakis.

Big npucrani A 3a Teuiero piuku Bigidimos mrit. Yepes 3 rog
Bixg mpucrani B, BigmaneHoi Big A Ha 60 kM, Bigiimos Ten-
noxin, Axuii npubys 5o A uepes 1 rog micsa 3ycTpidi 3 mio-
ToM. BusHauTe IIBUIKICTE Teuil, AKINO IIBUAKICTE TEIJIO-
XoJa B CTOAYiM BoAi mopiBHIOE 24 KM/TOA.

I3 cesna B micTo, BifcTans Mixk axumu 20 KM, BUIXaB BEJIOCH-
neaucT, a yuepes 15 xB caigom 3a HuM apyruit. Hazgoreas-
IV TIePIIOro, APYTHil BEJIOCHIIeAUCT IMOBEPHYBCA Ha3asm i
npubys 10 cena 3a 45 xB A0 NpuOYTTA MEPIIOro BeJIOCHIIe-
JUCTAa B MicTO. 3HAMAITE INBUAKICTE IIEPIIOro BeJIOCHUIIe -
cTa, SKINO APYyruii ixas 3i mBuAKicTIO 15 KM/TOA.

3 NyHKTY A OIHOYACHO 1 B OZHOMY HATIDAMKY BHIXAaJju ABA
BeJIOCHIeAUCTH 31 mBuakocTamu 18 Km/rox i 24 km/rop.
Yepes 1 rog caizom 3a HUMM BHixaB aBTOMOGinb, AKKMMA HA-
BIOIHAB CIIOYATKY OAHOIO BeJocunenucra, a uepes 10 xs —
i apyroro. 3HakxiTs mBUAKiCTH aBTOMOGiNA,
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585. 3 myukTy A 10 B, Bincrass Mixk sxumu 90 KM, BUIXaB BEJIOCH-
neaucT 3i mBuaKicTio 12 xM/rox. Yepes miBroguHm 3 A
o B Buixas apyruii BeJocumegucT 31 IIBHIKicTIO
15 xm/rog. BogHouac 3 B y HanIpAMKY 0 A BHIXaB MOTO-
LMKJICT, AKHI CIIOYATKY 3YyCTPiB IIEpIIOro BeJOCHIENNCTA,
auepes 2 XB — Apyroro. SHANAITHL MIBUAKICTH MOTOIUKJIIICTA.

(4:» Bnpasu ans ndﬁoﬁbhﬁn)

586. [IsoMa B3a€MHO MePIEHANKYJIADHIMY JOPOIAMHY B HATIPAM-
Ky [0 IIepexpecTs iIyTh BEJOCHUIIEAUCT i MoTOmUKIIiCcT 3i

WBUAKOCTAME — KM /xBi1KM/XB. Y IeAKHUH MOMEHT 4acy
BesocunenucT OyB Ha BigcraHi 8 kM Bifg mepexpecTs, a Mo-
TonMKJIicT — Ha BigcraHi 15 KM, Yepes CKiIbKH XBUIUH
micsa TOro BiCTaHb MiXK HUMH AOpiBHIOBATHME 5 KM?
587. lloBeniTs, mio npu Oyab-AKOMY 3HaYEHHI 3MiHHOI BUpa3 Ha-
OyBa€ TiNILKY HeBiJ’¢€MHUX 3HAUEHD:
a) 9x? + 12x + 4; 6) 0,01y* — y* + 25.
IosexniTs ToToXHiCTH (588—589).
588. 40 + 1=(2a% - 2a + 1) (2a% + 2a + 1).
589.a*+a’+1=(a*-a+1)(@*+a+1).
Cnpoctuts Bupas (590—591).

1 1 1
590 +—5—

) (a+c)2 a“—-c _(a—c]z-

a+2c Se-da @ -e°

B3l 8a-8c 2a-2¢ (g-¢)? i

592, Ha cToJIi B OMHOMY DALY JMEXKATE YOTUPH (Pirypu: TPUKYT-
HUK, KPyr, MeCTUKYTHUK i pom6. Boru nodapbosani B
pi3Hi KONILOPHU: YePBOHUM, CHHIiM, XKOBTHUH i 3esernit. Bino-
MO, III0 IPaBOPYY Bij sK0BTOI (hirypu JesxuTs poM0; KPyr
pO3TaIllOBAHUM IPABOPYY BiJ TPMKYTHHKA i pomba; uep-
BOHA (Qirypa JeXuTh Mi)K CUHBOIO 1 3eJIeHOI0; TPHKYTHUK
JIEXKUTH He 3 Kpalo; CHUHA 1 KoBTa (irypu He nexarhb TO0-
py4. Busnaure, B AKi# mocaizosHOCTI po3ramosaHo Qiry-
PH i AKOro BOHY KOJILODY.
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3ABAAHHA AJ11 CAMOCTIAHOI POBOTH

Bapianr I
1°. o6y nyiite rpadik GyHKLii: a) y = —x2;6) y=2+vx.
2°, Poss’sukiTh HepiBHicTb 2% — 2x < 0.

3°. Ilnoma npsaMokyTHHKA gopisHioe 180 cm?, a itoro
IIEpUMETP CTAHOBUTE 54 ¢M. S3HAUAITHL CTOPOHU IPAMOKYT-
HUKA.

4°, TIo6yayitre rpadix byHKIL y = x% — 2x — 3, AZOCITIAITH ii.

Bapianr II
1°. oGy ayitre rpadik GyHkmii: a) y =—x ; 6)y=x*—4.
2°, Po3B’sikiTh HepiBHicTb 2x — x2 > 0.

3°. IloB:kuHA rinOTeHy3HW NPAMOKYTHOI'O TPHKYTHHKA

mopiBHIOE 61 cM. 3HAMAITE ZOBXKHUHU KATETiB IILOIO TPHU-

KYTHHMKAa, AKIOo #oro miaoma — 330 cm2.

4°, TToGynyitre rpadix byskmii y = x? + 2x — 3, gocmimiTs ii.

Bapianr III
1°. ITobyayiite rpadik dyHKIii: a) y = x 15 6) y= x2+2.
2°, Po3B’sakiTh HEpiBHICTH x?+38x<0.

3°. Cyma 1ol ABOX KBazpaTiB gopiBHIOE 65 M2, a cyma
ix mepumeTpiB — 44 M. 3HaNAITHL CTOPDOHH IIUX KBAAPATiB.

4°, Tlo6yayitre rpadik GyHKIil y = 4x — x% i gocmigiTs ii.

BapianTt IV

1°. Ilo6yayiite rpadix dyHKuil: a) y =—x°;6) y =4 — x2.

2°, Poss’skiTh HepiBHicTb x2 — 4x > 0.

3°. Ilnoma NpAMOKYTHUKA fopisHIoe 120 cm?, a ioro
nepumerp — 46 cm. 3HaAAITH CTOPOHH Ta AiaroHAaNb IPA-
MOKYTHHKA.

4°. TIo6yyitre rpadik byHKIEI y =x2 — 5x + 4, JOCHIAITS ii.
b 4
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FOJIOBHE B PO3AMNI

Pynryisa — BIATOBIAHICTE, IPK AKIiN KOXHOMY 3HAUEHHIO
3MIiHHOI x 3 HeAKO0l MHOXHHH D BinnoBigae eguHe 3HaYCHHA
aminHOi y. MHOXKUHY D Ha3UBAIOTL 001ACMI0 6U3HALEHHA, &
MHOMKHMHY yCcix BifmoBimHMX 3HAUEHE 3MiHHOI iy, — o6.acmio
3nauend panol pysruii. Axkmo y — dbysKUia Bixg x, TO mHU-
myTh Y = 2f(:c).

y=ax“ + bx + ¢ — kBagpaTUuYHa QYHKIiA.

I'padiku bysKuiity = ax? +bx +c, y= ax’+bxiy=ax?—
onHaKOBi mapabonm, AKi MOMKHA CYMICTHTH IapajeJlbHUM
IepeHeceHHAM.

Hyai ¢ynryii — 1e 3Ha4YeHHA 11 apryMeHTy, OIPpH AKHX
3HaUeHHA QYHKIII JOPiBHIOIOTH HYJIIO.

DyHKIiA ¥ = f(x) HaBUBaETHCA NAPHOI0, AKIO 00JaCTh ii
BH3HAYEHHS CUMETPHYHA BiTHOCHO HYJIA i nyd BCix 3HaAYeHb
aprymesTy f(—x) = f(x).

DyHKLIiA Yy = f(x) HA3UBAETHCA HENAPHONW, AKINO 00J1aCTh
il BM3HAYEHHA CHMETPHUYHA BiJHOCHO HYJA 1 AJA BCix 3HA-
yeHb aprymesty f(—x) = — f(x).

IcayioTes GyHKNIL, AKi € HI NTapEIMY, HiI HETADHUMH,

DyHKIiI0 HA3UBAKOTE 3pocmarxoio (abo cnadnorw ) Ha ne-
AKOMY IPOMIMXKY, AKIINO KOXXHOMY O6inpnioMy 3HaUYEHHIO
apryMeHTY 3 IIbOT0 IIPOMIiXKKY Bigmomizae Ginbmie (MeHIe)
3HaueHHA QYHKILi.

Keadpamuow HepigHicmio Ha3UBAEThCA KOYKHA
HepiBHiCTBE BUIY ax?+bx+c*0,nea,b,c— naniuncna, x —
3miHHa, a * — OyAbp-AKUi 31 3HaKiB HepiBHOCTI: <, >, <, 2.
Po3B’sa3y0uM TaKy HEpPiBHICTBH, 3pYYHO VABJIATH, AK pO3Ta-
moBaHwMii BifHOCHO oci x rpadik GyrKuii y = ax? + bx + c.

Cucmemor pieHAHb OpYyz020 cmeneHa 3 060MaA IMIHHUMU
Ha3WBAIOTL CHCTEMY DiBHAHB, NPUHANMHI OfHE 3 AKUX —
PiBHAHHA APYroro CTeleHd i3 ABoma 3MiHHUMH, a IApyre —
PiBHAHHS MepIIOro YM APYroro CTENeHdA 3 THMU caMuMu
smimEuMu. P0o3B’A3yI0TE TaKi cucTeMH HaWdacTimme croco-
60oM migcTaHOBKH, AomaBaHHA abo rpadiurmmM crocoboM.
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8

ICTOPMYHI BIAOMOCTI

Dynryia — OfHE 3 HaMBAKJIMUBIMIMNX IIOHATH CYYaCHOL
MaTeMaTukd. BoHO cTBOproBasiocd i sbarauyBajoca mpo-
TATOM TpUBaJioro yacy. Tabmuni kBagpariB i Ky0iB BaBu-
JIOHCBHKi BueHi of0umcIOBaNH IIe MOHAL 4 TUCAYOJITTA
ToMy. A 11e 2 — Tabnuuni 3agaHHA QyHKIiNA. ApxXimen Bu-
3HAUaB 3aJIeXKHicTh IIomi Kpyra i
MJIOITY IIOBEPXHI KyJIi 3aJIeKHO Big
ix paniycis. A pierocTi S = nr? i
S = 4nr? sagarors GyHKii. P. e-
KapTt aiasa rpadiusoro 3o06paxeHHA
pisHKX 3aJIe’XHOCTElN 3aCTOCYBAaB
cucrtemy koopausart. Tepmin « QyHK-
Iis» BIeplie BBiB HiMeILKUI MaTe-
matuk I'. Jleit6nimn (1646—1716).
CuUMBOJIM OA 3arajJbHOI0 IIO3HA-
yeHHs QyHKLOiM f(x) 1y = f(x) 3anpo-
BazuB y 1734 p. mBeiAmapcbKui Ma- Jleonapy Eitnep
Tematuk JI. Einep. (1707—1783)

HagiTs micis BBegeHHA cJa0Ba «(DYHKIiA» BigmoBigHe
oMy OHATTA 3 yacoM 3MiHioBajocd. I'. Jlefbrin QyHKIi-
AMU Ha3WBAaB JOBKHUHH BiipisKiB, AKi 3MiHIOBAIIMICA 3a7I€K-
HO Big 3MiHM JOBXXHH iHIIMX Bigpiskis.

Eitnep HasuBaB (DyHKIIi€I0 BUPAas, CKJIaAeHU 31 3MiHHOI i
yucen. Hampuknazn, supas 3x + 5 — yHEKIia Big 3MiHHOL X,
60 3HaYEHHA JaHOI'0 BUPa3y 3aJI€XKHUTh BiJf 3HaUeHb x. Yech-
Kuit matematux B, Boasmano (1781—1848) me 6inbine
PO3IIMPHUB NOHATTA QYHKNI, BiH mig dyHKIi€0 po3yMiB
Oy Ib-AKY 3aJIeKHICTh OfHi€l BeIMUMHM Bij iHIIOi. 3rogom
OisnpIIicTh MaTeMATHKIB Oif QYyHKIIEI0 PO3YMLinN 3aiex-
[ HY 3MiHHY BeJIMUYHHY, iHIII — BigOOBigHiCTE MIX MHOMHU-
' HaMu unces a6o ¥ BigHomenss (cniBBigHOMIeHHA) MiXK este-
MEHTAMH JOBiJIbHUX MHOMKHH.

HaiizaranpHile cyuacHe 03HaUeHHsA (DYHKIII 3aIIPOIIOHY-
pasa B XX CT. rpyma MaTeMaTHKiB, 110 BUCTYIIAJIA ITiJT IICeB-
porimom H. Byp6aki: «®yHKIia — e BigHOMmMEeHHH,
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B 8

OpH AKOMY KOXKHOMY eeMeHTy obnacTti BignpasiaeHHSA
Biznosinae piBHO opuH enemeHT o6sacTi npubyrra». Ilig
obnacTio BimnpaseHHA (00J1aCTI0 BU3HAUEHHA (QyHKIL) i
obaacTio mpudbyTTa (06J1acTIO 11 3HAUEHB) PO3YMiOTE Oy AL~
AK1 MHOMKMHMY, & He TiTbKH YHCJIOBI.

Ak 6aunmo, caoBoM «(pyHKIisg» B pisHi yacu HasuBaIu
TO ZOBXXHHY Bigpiska, To BUpa3 3i 3MiHHOIO, TO 3MiHHY Be-
JUYMHY, TO 3aJEeHICTE MiXK BeIHUYMHAMHU, BiANOBiAHICTE
Mi’X 3HAYEHHAMM BEJIMUHH, BITHOINEHHA MiX eJleMeHTa-
MUY IBOX MHOMKHH.

B ocHOBHIiM HIKOMIi pO3IrIAAAIOTE TINBEKY HaWBaXKJIUBiIIi
¥ Ha#pocTim npukaaar QyHKIiA. 3rogqoM B 03HAKOMH-
Tecd 3 IHIMMMU KaacaMu (QYHKIIIH: cTelleHeBUMH, II0KAa3-
HHKOBHUMH, JOrapudMiuHMMH, TPUTOHOMETPHUUYHNMH
roiro. HaykoBiii posrisamaroTs Takok (GyHKIil Big 180X,
TpLOX Ta Oinbirol KinekocTi 3aMiHHUX.

HasBu «napabosia», «rinep06ojyia» BBiB JaBHbLOTPELIbKUI
maremaTuk Anossoniit (III et. mo H. e.). Ili kpusi BiH pos-
IIALAB AK JIiHII IepeTHHY KOHiUHOI NOBEPXHI 3 IIJIOIIUHOIO.

VYV cyuacHiii maTeMaTHIIl PO3raAAZaTh 0araTo pisHUX
BuAiB (pyHKIiN. [JOKJIagHO IX BUBYAIOTE B OKPEMUX MaTe-
MaTHYHHAX JUCHMUILIIHAX: MATEMATHYHOMY aHAaJIi3i i Teopil
byHKOif., ¥V nux ranyssax ycmnimmHo npamnioBany ¥ yK-
paiuceki maTemaTuxku M. B. Ocrporpaacekuii, M. II. Kpas-
uyK, C. H. Bepumreiin, €. . Pemes Ta ixnmi.

e
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F146 Poapin 2

roTyeMocCs A0 TEMATUYHOIO OLIHIOBAHHA .

Tecrosi 3aspanHa Ne 2

|. R — ne obnacTh BU3HAUEHHS (DYHKIIIL:
1
8) y=Jx+1; 60)y=2x"" B)y=—x% r)y=x2.
. ITapHOIO € QyHKIiA:

a)y=Jx; O6)y=2x  B)y=3x"5 r)(x-2)°

3. Ha npomixkky (0; =) 3pocTaruoi0 € QyHKIiA:

[ )

a)y=-5x; 6)y=2-=x% B)y=3x1; r)y=vx -1.
4. CKinbKy HyJiB Ma€e QyHKIis y = x(x? + 2)(x + 4):
a) OfHH; 0) nBa; B) TPH; r) yorupu?
. ITapa6osa — 1e rpacdix bysrmii:

() |

ay=x 2 6)y=x—3x2; B)y =2x; r)y:J;.

;. PosB’askoM HepiBHOCTI x° + 2x + 3 > 2 € IPOMIKOK:
a) (—e;=8); 06)(—;-1)U(-1;); B)(1;2); r)R.
. Cumerpuunum BignocHo Touku (0; 0) € rpadik pyHKIII:

a)y=x_2; 6)y=3x2; B) y =2x; r)y=J;.

-

=]

=x2+4

. y
. Po3p’si3Kk0M cHucTEMHM DiBHAHD {4x+y :0: € TOUKa:

Qe

a) (-8;-2); 0)(8; 2); B) (4;2); r)(-2;8).

9. ObnacTio 3HaYeHb PYHKIIIT Y = x? - 2x — 1 € mpoMiXKOK:
a) (—e=;-2); 06)(1;°); B)[1;2); 1)[-2;0).

10, DyHKIiA Yy = 2x — x? HaGyBae HaWGiABIIIOrO 3HAYEHHS,
AKIIO:
a) x=0; 0)x=1; B) x =2; r) x=-2.
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r“m—‘--—m'm«f-“'“““‘ I— T R — =

TunoBi 3aBA0HHA A0 KOHTPONBHOT poboTM N2 2 4

! 1%. ITo6yayitre rpadik dysruii y = 2x + 3. 3uaiaits ii 06-
JIaCTh BU3HAUYEHHA Ta 00JIacTh 3HAUEHb. ¥ CTAHOBITH
HyJi ¢pyHKII] Ta TPOMIdKKK 3HAKOCTAJIOCTI.

~ 2°. dysknio 3agaHo opmyromo f(x) =(2x + 3)%. BuaiiaiTs:
: a)f(0);  0)f(-4); B)f(3,9). _
3. Ilo6yanytiTe rpadik Ta JocaigitTe BracTuBOCTL pyHKII:
a%)y=—x2+1; 6°) y=(x+1)*-4.
. 4. Po3p’sokiTe HepiBHIiCTB:
a°) (x +5) (x —3)>0; 6°) —5xZ+3x+2<0.
5°. Ilo6yayirTe rpadik GyHKITII:
a)y=x2+4x+3; 6) y =|6x — x? - 5|.
. 6. PosB’skiTe rpadiuHo cucTeMy piBHAHB:

5 x2+y=]_, ! x2+y2—4=0,
8°) \x—y+1=0; 6) x2-y+2=0.
7°. P0o3B’AXKiTh CHCTEMY DiBHAHB:
2 2 2 =
5 x° +y° =11, x“-xy-3=0,
2) {3x~y+1=0; o) \Ixz ~xy+2=0.

8°, fkmo nesAxe ABOUM(PPOBE YHUCIO HNOLIIATH HA CyMY
¢ nudp, TO B YACTIIL OfePKUMO 8, B ocTadi Oyzae 5, a AKINO
noainmuTy #oro Ha Jo6yTOK UMD, TO B YACTIIi OAEPIKH-
mo 10, a B ocraui Oyze 1. 3HaliaiTs 11e yuco,

9°°, Po3B’sKiTh HepiBHIiCTE!
x3-16x

a) (x +5)%(x-3)(1 +x)>0; 6)m50-

E 10", 3maiaiTs, Npu AKUX 3HAYEHHAX ¢ PiBHAHHA
(c+1)x*+Bc-2)x—c=0
Ma€ ABa pisHUX NifCHUX KOpeHi.
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l [IpuknanHOo MaTeMaTH-  OCHOBHI TeMW po3ainy:

KOI0 Ha3WBAKTh Ty il yacTH-
HY, AKa 3aiMAa€ThCA IPUKJIaI-
HUMMM 3aa4aM4 — THMH 33714~ > ,
yaMu, AKi BUHUKAIOTh y Ipak-  * BIACOTKOBI PO3PaxyHKK;
TUYHIA AiATBHOCTL JIFOAEH. » HabnuxeHi 06uYMCNeHHs;

Y usomy poszisii posrasaga- A

[IBOMY DOSALIL DOSIIIANA™  , gynanxosi noji Ta i

IOTBCA TiABKK HampocTimi i : : ;

Z g iMOBipHOCTI;
HaBiBaKAuBimi TeMmu npu-
KJIAZIHOI MaTeMaTUKH. ¢ BIAOMOCTI NPO CTaTUCTUKY.

e MareMaTuyHe MoAenio-
BaHHS;

J

§ 1 5 o MATEMATUYHE MOAENIIOBAHHSA

MaTeMaTUYHUMHA METOAAMH PO3B’A3YIOThH HE TiNbKH abcTpaxT-
Hi maremaTuuHi 3agaui npo uucna, pirypu, piBHAHEA, QYHKIIIT
TOIIIO, & ¥ 6araro iHmux. Ilpuknadnumu sadavamu B MmaTeMa-
TUIII HA3MBAIOTE TaKi, YMOBH AKHUX MiCTATL HEMaTeMaTHUHI 110-
HATTA. PO3B’A3VI0UN NPUKJIANHY 3aJa4y MATEeMaTUYHUMHE Me-
TOZAMM, CIIOYATKY CTBODIOIOTH ii Mamemamuiny modens.

3amaua 1. 3HaiAiTh NIOLTY MOBEPXHI CTOMNA, IIMPUHA 1 HOB-
JKUHA AKOro AopiBHIOIOTE 67 cm 1 125 cMm.

v PoaB’sa3anHasa. [lopepxHAa cTona Mae opmMy nIpamo-
KyTHUKA. [I106 3HaWTH IOy IPAMOKYTHMKA, Tpeba fioro 10B-
JKMHY IOMHOMXHUTH Ha InnpuHy. OToKe, IIyKaHAa ILI0IA AOPiBHIOE:
S =125-67=8375 (cm?).

BiamoBins. S =84 qm2.

Hana 3agaua nmpuKaagHa, 60 B Hill TOBODUTHECA IIPO CTim —
HeMaTeMaTUuHe MOHATTA. PO3B’A3VIOUM 3aJadyy, MU 3aMiHMJIH
ii iHmroro: 3amMicTs MOBEPXHI €TOJIA POSTIALANIN IPAMOKYTHHK.

3amaya 2. ¥V nocyausi € 10,5 kr 40-BiACOTKOBOr0 pO3UYHHY CYJIb-
darsoil kucjoTu. Crineku Tpeba gonutu 75-BiACOTKOBOrO poO3-
yuHy Tiel caMol KUCIoTH, mo0 MaTti 50-BiACOTKOBMIL pO3UMH?

v Poss’aszauusa CoouaTky B nocyausi 6ymo 0,4 10,5 xr
yueTol Kucaoru (mas. 109). Aximo gonuty xo Hel x Kr 75-Bigcor-
KOBOTI'0 PO3YHMHY, TO Maca YMCTOl KMUCJAOTH B HOCYAUHI 361imn-
mutsea Ha 0,75x kr. ¥V pesyasrari ogepyxkumo (10,5 + x) kr
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r150 Pospin 3
50-BigcoTkoBoro posuuny, Tooro 0,5(10,5 + x) kr uucToi Kuc-
aotu. MaeMo piBHAHHSA!
0,4:10,5+0,75x=0,5-(10,5 + x). *)
Moro xopiss x = 4,2.
BigmoBiags. 4,2 Kr.

10,5 % 10,56+ x

0,4 0,75 0,5
Man. 109

3agzaua 2 TakoXK NpUKJIaaHAa, 00 mOCyAMHA i POBYMHM CYJIb-
¢aTHOI KMCIOTH — HeMaTeMaTW4Hi noHATTA. PiBHAHHA (¥*) —
MaTeMATHYHA MOJEeJbL JaHOI 3agaui.

Modennio Ha3MBaIOTh CHELliaJIbHO CTBOPeHHUI 00’€KT, AKHI
BimoOpaskae BIACTHBOCTI JocaimxyBaHoro o6’exra (Big dpasn-
Iy3bKOT0 cJioBa modéle — Komisi, 3pa3ok). 3MeHIIeHi Mmogei
Jitaka, rpebsi, aBroMmo0ina — npukaazu GismuyHUX Mozesel.

Mamemamuuna modens — 1e CUCTEMa MATEMATUUYHUX
coiBBimHOIIEHB, AKA HabOMm)KeHO B aOCTpaKTHi#M dopmMi onucye
mochaimxyBaHuit 06’€KT, npomec abo ABHUIIIE.

MaTeMaTHYHI MOZEJi CTBOPIOIOTh 3 MATEMATHYHHUX IOHATH 1
BifiHOIIEHB: reoMeTpUYHMNX (iryp, uucesn, sBupasis Tomo. Mare-
MATHYHUMHU MOaeaaMu 3aebinbuioro 6yBaoTs pyHKIIL, piBHAH-
i HA, HEPiBHOCTI, IX cHCTEeMH.

! IIponiec no6ynoBM MaTeMaTHUYHOI MOZeJi Ta mojaJbliie ii 3a-
CTOCYBAHHSA [JIs PO3B’A3YBAHHA KOHKPETHHUX 3a7a4 Ha3UBAETh-
CA MameMamuiHuUM MOOELI06AHHAM.

Po3B’A3yBaHHA NPUKJIALHOL 381449 MATEMATHYHUMHA METOJAMH
3IiMCHIOETECA B TPU €TAIIN:

1) cTBOpeHHA MaTeMaTHYHOL MOJei naHol 3amaui;

2) posB’s3yBaHHA BiAATIOBiMHOI MaTeMaTUYHOI 3amadi;

3) ananis BigmoBini.

CxemaTuuno ui eranu 3o6pakeHo Ha maaioHKy 110, Tyt A —
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JaHa NpUKJagHa 3agaua; B — ii maremaTuuna momens; C —
BigmoBiAs mnsa mopeni; D — BigmoBinb ans maHol mNpUKIaZHOL
sagmaui A. ITepexin Big A mo B — mpoiiec MOAeJIOBAHHSA, CTBOPEH-
Hsa noTPi6HOI Mogei, AJs yoro Tpeba 3HATH He TiILKU MaTeMa-
TUKY, & ¥ Ty ranys3b HAYKH 94U BUPOOHUIITBA, 3 AKOI0 IIOB’ A3aHA
JaHa MpUKJaAHA 3amaua. SIKINO MOgeNnb CKIaJeH0 HellpaBHIIbL-
HO, TO HeIIPABUJBHUMH OYAYyTH i po3B’aA3aHHA 3axadi, 1 Bix-
noBigs. IIpumycTumo, o B 3agayi 2 samicts 10,5 kr garo 10,5 .
Axmo i gna raxoi 3agaui yuyeHb ckyaze piBHAHHA (¥) i sHaiine
BiagmoBias 4,2 1, To BiH gonyCcTHUTH IPY0y IOMUIKY (4oMy?).

o &

©&—©

—”

Man. 110

Bax/MBUM € TAKOXK OCTAHHiM eTan pO3B’A3yYBAHHSA MPUKJIAT-
HOl 3agaui — anaunia Bignmoigi. BignoBiges C ana abcrpakTHOL
3azaui B MoXke He 3aJl0BOJILHATH HaHY 3amauy A abo 3aK0BOJIL-
HATH 11 He moBHicTIO. Bignosiae C Moxxe OyTH TOUHOIO AJIS 34-
madi B, ane ansa NpUKJIALHOL 3ajmadi A MaiKe 3aBKIAN € HA0IH-
aenoro. Tomy i 3anmucysaTu i1 coij BigmoBigHO K0 paBu HaOIM-
JKeHHuX o0umcieHs (guB. c. 175).

PosrisineMo 11e OJHH IPHUKIALI.

3anaua 3. Yu JO0CHTE OGHOTO MiJIbiiOHA JIITPiB BOAM AJIA HPO-
BeJleHHA 3Maradb 3 JIABaHHA B 6aCeiiHi 3 rOpUB0HTATBHUM JHOM
npaAMOKyTHOI hopmu goBxuHOI0 100 M i mupuHOIO 25 M?

v Poss’asaHHdA. 1. CrBopeHHA MaTeMaTHYHOI MOJeJi
3amaui. Boga B 6aceiiHi 3 ropu30HTaILHUM ZHOM HabyBae (hopmu
HNpAMOKYTHOrO IIapaJieneninena, AKKUN i € ana gaxol sagadi ma-
TeMATHYHOI MOJEJIII0 PeasbHoro 06’ekra. ¥ npoMmy nmapasnenie-
ninexai ogHe 3 pedep BignmoBizae BUCOTi Boau (@ — mIyKaHe 3HA-
uyeHHs), iHi pedpa — ne goBxkuHA (b) i mupuHa (c) 6aceiHa.
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r152 Poapin 3
I1. Po3p’a3yBaHHA MaTeMaTHuHOl 3agaui. V=a-b-'c — 06’em

MIPAMOKYTHOT'0 IIapajeJieninesa 3 BUMipamu a, b i c. 3a ymoBoio

3amaui:
b=100M, ¢ =25m; V=1000 000 =1 000000 xm® =1 000 m>.
1000
Maemo: 1000 =a- 100 - 25, 3Bigcu a = 2500 = 0,4 (m).

ITI. Aunanis Bigmosixi. [[yis 3maranp 3 nuaBaHHA rIubOUHA
0,4 m — maaro mana. Orxe, 1 000 000 1 Bogu B manomy GaceitHi
HEeJOCTATHLO AJA IIPOBENEeHHA 3MaraHb 3 IJIaBaHHSI.

Bingnmosins. Hemocraruso.

Ona 6aratbox 3agay Ha pyx Hal3py4YHILLUMKU MaTemMaTMyHUMKU MO-
nenaMu € rpadiku, nobyaoBaHi B AeKapToBili cMCTeMi KoopAaMHar.
Ha oci abcuuc f BigMiyaloTk Yac pyxy, a no oci opauHaT § — npongeHy
BiocTaHb. 3i 3MiHOIO Yacy BiACTaHb MiX MiCTAMW HE 3MIHIOETLCS, LbOMY
dakTy BignoBigaloTe NnapanenbHi Nnpami. PoarnaHemo 3apaqy.

3apava. 3 micT A | B Buixanu oaHo4acHo HasycTpiy oAuH oAHOMY ABa
asTomobini. Mepwuit npuixae go B yepes 32 X8 nicns 3ycTpiyi, a opyrui
no A — yepes 50 xB nicna 3ycTpidi. CKiNbky XBUNUH BOHM iXanu Ao 3ycTpidi?

Poas'azaHHun. Hexat AC i BD — rpadikv pyxy nepuworo i gpyroro
aBTomobinie (man. 111). AkWo0 KOXHUIA 3 HUX iXaB A0 3YCTpidi x xB, To6TO

AP=BK =x,70 KC=32,PD =50.

T~
o

\8
5 x K 32 C
0
. ’A x P 50 D 7
Man. 111

AAOP > ACOK i A POD «~ AKOB, Tomy
AP _OP _PD
KC OK BK’
OTxe, i=£, ssigcu x = 40.
32 %
Binpnosigb 40 xs.
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MaTtemaTuyHUMKM MOoOenaMK AaHoi 3agaadi € cucteMa rpadikis, 306-
paxeHa Ha ManioHKy 111, Ta pisHsiHHA X : 32 =50 : x. CnpobyiiTe cTBOPU-

TW iHWI ii maTemMaTuyHi Mogeni.
Hanpwknag, BisbMiTb Ao ysaru, wo AD Il BC, a TaHreHcu kyTis Haxuny

AC i BD po uux npamMux — LIBUAKOCTI pyxXie BignogigHux o6'ekTis.

B NMepesipre cebe

|
i . 1. IIlo Take MaTeMaTUUHA MOJAEJE?

2. HaBeniTe nNpuKIagyu MaTeMATUUYHUX MOJEJIEH.
- 3. IIlo Take MaTeMaTUUYHE MOJEJIIOBAHHA?
4. SIki sagaui HA3UBAIOTH NPUKJIATHUMU?
' . 5. HasBiTh OCHOBHI eTanu po3B’A3YBaHHA NPUKIaIHAX 3a1a4.

(‘/ BuxoHaemo pazom!

1.V geox marasunax — 580 kr A0n1yK. CKiNbKH AGIYK V KOXK-
HOMY MarasuHi, AKIo B mepiomy Ha 60 kr 6inbime, HiXK y APYTro-
my. Cknagite yoTHpH pisHiI MaTeMaTH4Hi MogeJi 1iel 3agaui.

v Po3B’a3aHxHa Hexailynepiomy Marasusi sOIyK x Kr,
TOAi B APyromy ix — (x — 60) Kr, a pasom — (x + x — 60) xr. Maemo
piBHsAHHA x + x — 60 =580, 3Bigcu 2x =640, x =320, x — 60=260.

Biagmosias. 320 kri 260 kr.

PigHaHHA x + x — 60 = 580 — omHa 3 MaTeMaTUYHHUX MOJEIeH
posraaryToi 3agaui. MoxxHa cTBOPUTH ¥ iHII 11 Mmozeti, 30Kpe-
Ma y BUTJIAAL piBHAHHA: Y + y + 60 = 580;

cucremu piBHAHB: ¥ TY = 580,
x—y=60;
cxemu (man. 112):
. 60 l
il 580
Man. 112

2. Isa (pepMepu, MPAIIOI0YM HA KOMOaiiHaAX, MOXKYTh Pa3oM
3ibpaTu Bposkait mmenuni 3a 12 rog. 3a CKinbKY rOgUH KOXKEH 3
HUX, IPAIIOUM OKPeMo, Mir 6u 3i6paTu 1ieit ypoxxati, AKI110 Bigo-
MO, IO NPOAYKTHBHiCTE mpari neprmoro B 1,5 pasa Bumga Bifg
IIPOAYKTUBHOCTI mpami aApyroro?
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v Poss’sasanHsa. Hexal nepmuit pepmep Moxke 3i6paTu

BCIO MIIIEHHIIO 3a X rox, Toai apyruit — 3a 1,5 x rox. 3a 1 rox
1 1
nepuui Moxxe 3i6paru . JACTHHY IOJIS, & Apyruii — 15z 98

y - 1
ctuHy. Pasom 3a 1 rog BOHH MOXKYTE 310paTu BpoXKai 3 1z ya-

ctuaM nouas. Orxe,
g v 2 . af, 1Y%
x  1,5x 12 3BACH 17715 ] 12’

o 2—’:-12, x=20; 1,5-20 = 30.

1

Bizmosings. 20 rog; 30 rox.

3. Ha mpoBejieHHS KOXXHOTO THPAXy JOTepel BUTPAdYalTh
55 000 rpa. OpuH 6iner norepel Komrye 1 rpuH. Tperuna Bupyu-
KM Big npopaky OineriB ize y Burpamuuii ¢osa, yBepTh — Ha
CILIATY IOZATKIB, a perrra — nmpudyToK opraHisaTopis JioTepei.
Axum 6yB mpubyToK, axmo npoxaau 180 000 6inetis? Crinbku
OineriB Tpeba mpozaTH, mob matu npubyTox nmorag 30 000 rpH.?
3a K01 YMOBH OpPraHi3aTOpU He OfepIXaTb NpUbyTKY?

v Poss’szanHsda. I. Hexait S — BuUpyuKa 3a IpoOAax

S S
Oinerie, a P — npubytoxk. Tomi S=-+—+ P+ 55000, a

3 4
58
T 55 000.
5.-180000
II. 1. Axmo S = 180 000 rpu., To P = 3 55 000 =

=20 000 (rpwn.).

" 2. Sixmo P > 30 000, To %‘— ~ 55000 > 30 000,

a S > 204 000 (rpH.).

3, Hemod b % ~ 55000 < 0,aS < 132 000.

III. Ockinbku onuH 6iner noTepei Komrye 1 rpH., TO KiIBKiCTE
npoxanux 6ineris (K) uucenbHo gopiBHIOE BUpyuni. OTiKe, AKIIO
K > 204 000 mtyk, To npubyrok nepesuimuts 30 000 rpH., a
akmo K < 132 000 mTyk, To oprarizaTopu npubyTKy He MaTH-
MYTb.
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Bigmosiags. 20 000 rpH.; morazg 204 000 mTyK; AKIIO
KineKicTs npoganux 6ineris He nmepeBuniuTs 132 000 mTykK.

"W Bukonaire ycHO

593.

594.
595.

596.

597.

AxuMy MaTeMaTHYHMMH DOHATTAMHA 3PpY4YHO 3MOIeJIl0Ba-
TH: IMOKY, ABepi, Auckery, o6py4, IHO Bixpa, uernuny, 6a-
TapeiiKy, XOKeiHy matby, M’ aq4?
HaseniTs npuKJIagy MaTepiaJbHUX MOJeNell MaTeMaTHd-
HOT'0 IIOHATTA: Bifpi3oK, KBafpaT, TPUKYTHHUK, napaboJa.
HasezniTs OpuUKIagy¥ MaTepiaJbHUX MOJeJIell MaTeMaTuyd-
HUX BiHOIIEeHB: IMapaJiesibHi, NepneH uKyIsapHi, ToAi6Hi.
HaseaiTs npukaagu BigHomeHs Mid GpisMUHMMH BeaHYH-

: o m
HaMH, AK1 MOXHa 3MOJEeJIOBATH P1BHICTIO: y=mx,y= ? .
ChopmyroiiTe IPUKIALHY 3849y, MaTeMaTHYHOIO MO -
JII0 AKO1 € (hopmyna:

a+b

a)l=2nr;6)S=nr’;B) S= S

h.

598. Ha 1BoX mosuIAX pasoM 65 KHMIKOK: Ha ePIIii Ha 3 KHUMK-

Ku 6inbmie, Hix Ha Apyrid. CKiNbKH KHHUIKOK Ha KOMHIMN
nonuni? Yu MoK HA BBAKATH MATEMATHYHOIO MOAEJIIIIO ITiel
3amaui:

a) piBHAHHA X + x — 3 =65;

0) piBHAHHA Y + 3 + y =65;

B) piBHAHHA 2 — (65 —2) = 3;

x+y=65,

r) cucteMy PiBHAHB { x-y=3;

r) miarpamy, 300pakeHy Ha MaJdOHKY 1137

3

65

[
L |

Man. 113

Bamaui 599 i 600 po3s’sKiTH YyCHO, AUBJAAYMCH HA iX rpadiuxi
Mojei.

599.

0 10 roz 3 micTa A mo micra B BUiXaB MOTOIIMKIIICT, & Uepes
30 xB fiomy HasycTpiu 3 B Buixas aBTomMo06inb. O KOTPiH
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rOAVHI BOHU 3yCTPiINCh, AKINO aBTOMOG1Ib 0 A MpHUIXaB o
12 rog 30 xB, a moTonuKIicT 10 B — 0 13 rox (mau. 114)?

600.010rox 3 micra A mo micra B Buixas MmoTorukiicr, 06 11 rox
Tak camo 3 A 1o B — aBromo6ins. O xorpiit roguHi aBTO-
MO0iJIb Ha3AOrHaB MOTOLMKJIiCTa, AKIIO BiH npuixas xo B
0 13 rox, a moTorukJicT — 0 14 rox (man. 115)?

s
Sh
10,5 13
B B 14
// :
Al 2 A ! ,
10 x 12,5 t 10 11 X 12,5 t
Man. 114 Man. 115

Pisens A

CrBopiTh MaTemaTyuHi Moziei 3agad 601—603 i poss ’sxiTh 3amaqi.

601. 3gaizriTs 06’ em eryuHEA, po3Mipu AKol 250x120x65 mm.

602. KopoBa nipuB’s3aHa Ha raJABUHI 0 K1JIKa MOTY3KOIO 3aB-
noBxkku 8 M. AAKy muoiny BoHa Bumacae?

» 603. 1106 migasaTH Bigpo 3 KpuHMILi, Tpeba 3poduTu 12 obepTin

KOJIOBOPOTa. 3HAUAITE IMubHMHY KPUHUILL, AKIIO AlaMeTp
BaJjia KOJIOBOPOTA CTAHOBUTE 24 cM.

Ilobynyitre maremaTuuni Mmogeni sagau 604 i 605 y Burnani cex-

TopHUX Aiarpam. JlaiiTe BigmoBizgi Ha 3anUTAHHA.

604. V gici pocTyTs 6epesn, 1you, AnuHH i cocHU. YeTBepra ua-
CTUHA yCiX TepeB — AJUHMY, a InocTa — Oepesu. AKy uacTu-
HY BCiX /lepeB CTAHOBJATH COCHU, AKIIO Ha Ay0U IIpUNAaLac
TpeTHHA KiJIbKOCTI AJMHH?

» 605. CrymeHT npouyuTas y cyboTy g KHIDKKH, a B HeIiJI0 — [0-

JIOBHHY TOT0, II10 IPOYMUTAB ¥ cy0OTY. fAKY YaCTUHY KHMK-
KH MOMY 3aJIMIIUJIOCA IPOUUTATH?

CreopiTe MmaTemaTuuHi mogeni 3azau 606—609 y surnaai

piBHsHBL a00 cHUCTeM PiBHAHE i pO3B’AXKITE 3agaui.

606. BatsKo crapiiuuit 3a cuHa B 4 pasu, a yepes 5 pokis BiH Oyze
cTapimii 3a cuHa TLTbKA B 3 pasu. CKLIEKY POKiB CMHOBI Terep?
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607. 3adawa Be3y. PoOiTHUKY CKa3aiu, 110 BiH ofep:KyBaTUMe

o 24 cy 3a KOXXKHUH BiAIPaInib0BaHUH IeHb, aJIe IIPH I[OMY
BiipaxoByBaTUMyTh 10 6 cy 3a KOKHUM nporysa. Yepes 30
AHIB 3’scyBaJIOCs, 10 oMYy Hiuoro ozep:xysatu. CKinbKu
AHIB BiH mpaumoBaB?

» 608. Ha ogHOMY CcKJIaAi Byrisis B 2 pa3u 6inblire, HidK Ha JPYro-

609.

my. K10 Ha mepinuii ckaaxg npusedtu e 80 T, a Ha APY-
ruit — 145 T, To Ha 000X cKJazax Byrinna 6yame mopiBHY.
CKiJIBKM TOHH BYT'iJl/Isi € HA KOXKHOMY CKJami?

B ogaomy mimky 6yso 60 Kr yKpy, a B gpyromy — 80 Kr. 3
ApPYroro MiIiKa B3AJH4 IIyKDY B TPU pa3u Oiyibire, HiX 3 mep-
IIoro, i Toxi B nepmomy MIiIIKy 3aJHINNIOCE IIYKDPY BABOE
Oinbine, Hixk y apyromy. Ilo cKinbKM Kinorpamis nyKpy B34-
JIA 3 KOXKHOro Mirmka?

610. 3 KomMKa B3AJH IIOJIOBUHY BCiX A€Ib, IOTIM — IIOJIOBUHY

ocrayi, moTiM — IIOJIOBUHY HOBOI OCTaui, HapeuITi — I10J10BU-
HY HOBOI octraui. Ilicssa DpOro B KOIIMKY 3aJHUINIUIOCH
10 siers (Magt. 116). Cxkinbku ssenpb OyJ10 B KOIIMKY CIIOYATKY ?

Man. 116 10 mryx

Hns sagau 611—612 crBopiTe Mogeni, ananoriugi Tii, 110 BU-
KopucToByeThCA B 3ajaui 610. Jlaiite BigmoBiai Ha mocTaBieHiL
3anUTAHHA.

611.

» 612,

Onsa cnekJia nUPisKKHM 1 gBa Bigpasy 3’ina cama. IlomoBuHY
NUPIKKIB, 1[0 3aJTUINTNIINCS, BOHA Bingana 6aTekam, a 110-
J0BUHY ocTaui — nmoapyraMm. Tpu nupiskKu, 110 micasa neo-
ro 3aJIMIITUJINCA, BOHA Bigmana moaoamomMmy 6party. CKinbKu
nupixkkis crekaa Ona?

V noHemiNoOK y4YHI B3AJIHM II0JIOBUHY BCiX HOBUX IIiAPYUYHUKIB,
y BIBTOPOK — IIOJIOBHHY OCTadi, B CEPeAy — IIOJIOBUHY HOBOL
octaui. ITicaa nporo B Oib6aioreni samummaocsa 25 HOBUX
migpyuyaukis. CKUIBKY HOBUX MAPYYHUKIB Oy10 B 6i6smioreni?
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Poss’asxiTe 3amaui 613 i 614 Ta sicTaBTe Ix MmaTemMaTHUHi MO-

meJri.

»613. JIsa KoBaJIi, IpAaLIOYY Pa30M, BUKOHYIOTH IeBHY poboTy
3a 8 amiB. 3a cKinbKYM NHIB BUKOHAB 6M 1110 PoOOTY ADYTHE
KOBAJIb, AKINO NepIuuil Moxe BUKOHATH 1i 3a 12 guiB?

614. a) Onna 6purasa Mo)Ke BUKOHATH po6oTy 3a 3 rojx, Apyra —
3a 5 rof. 3a CKLIbKM roguH BUKoHANHU O 110 poboTy o6uaBi
Opuragu pasom?

6) OnHiero 3 1BOX TPYO OaceitH MO’KHA HAIOBHUTH 3a 3 o,
a Ipyrowo — 3a 5 roj. 3a CKiIbKY rogWH HAIOBHUTHCA 06a-
CelH, AKIO BiAKpuTH 00KUABL TPy6U?

B) Bix cranuii A mo cranuii B i Big B 10 A 04HOYACHO BUIXa-
JIu ABa aBToMo0iai. Yepes CKinbKYM roguH BOHH 3YCTPIHYTH-
cf, AKINO Bimomo, 110 mepirui asromobine Bigcrans AB
nonae 3a 3 rof, a Apyruit — 3a 5 roa?

CTBOpPiTH MOJIENIb Y BATVISAAI AepeBa MOYKJIMBHUX BapiaHTiB Ans

3agay 615—617. JlaiiTe BifnoBiAs Ha IIOCTABIEHI 3aIUTAHHA.

»615. V iganeHi € aABi mepmri crpasu — 6opi i cym, Tpu Apyri —
rony0Iri, BADEHUKY Ta MJIMHIL, Ba HAIIOl — 4Yai 1 KOMIIOT.
CrinbKu pisHuX 06ifiB 3 TPEOX CTPAB MOXKE 3aIIPOIIOHYBA-
T iganbHA?

616. ITepebyBarouu B YKpaiHi, KyOMHCbKA Jeseralia Bupimmuia
BigsimaTu Tpu micra — Xapkis, JIsBiB i CeBacTomoss.
CkinpKH Pi3HHX MapIIpyTiB MOXKHA i#1 3anIpornoHyBaTU?

617. Ha momuri € Tpyu BUM KOHBEPTiB, Ba BUAU MapOK [0 HUX i
YOTHPH BHM IT03L0POBUMX JIMCTiBOK, IO BKJIAKAIOTHCA 10
nux KoasepTis. CkinbpKy icHye pisHUX crioco6iB odopMiIeH-
HS OAHOro nNpuBiTaHHAT?

Pisens B

CrBopiTh MaTemaTnuHi Mozei a0 3agau 618—634 i po3p’AxkiTh

3apgaui.

618, ki posmipu MarTh 30J0TH i cpibHMUI 3MUTKH Yy DOpMI
Ky0a, AKIIO0 Maca KOXKHOro gopisHioe 3 kr? I'ycTuHa 30510-
ta — 19,3 r/cma, a ryctuHa cpibaa — 10,5 r/cma.

) 619, 3adava Maxnopena. Kinbka moneit o6iganu pasom i maau
3annaTuTH 3a 00ix 175 muinris. 3’sacysasnocd, 10 y ABOX
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620.

621.

» 622.

623.

624,

625.

» 626.

627.

He Oyno 3 co000 rpomei, ToMy iHINI 3anDJaTHIN HAa
10 mnrinaris 6inemre, HixK IM Hamexxaso. CKiIbKY J0mei
obizano?

3asoay 6ys0 3amosyeHo surorosutu 105 gsuryHis. 3asog
IIOAHA BUTOTOBJAB Ha 6 nBUryHiB 6inbite, Hidk nepexbaua-
JIOCh, TOMY BUKOHAB 3aMOBJIEHHA Ha 2 aHi panime., CKinbKHu
JBUIYHIB 3aBOJl BUTOTOBJIAB IOAHA?

¥ posirpamri nepmocti 3 hyrbony 6yso sirpaso 55 martuis,
KO)KHa KOMaH/ia rpajia 3 KO’KHOI0 iHIIIOI0 II0 OJHOMY pasy.
Ckinpku Komauna 6pajio yuyacTh y posirparri?

Karep 3a 4 rog npo#imnos 24 kM 3a Teuiero piukm i 20 km —
nporu Teuii, 3HalgiTe MBUAKiICTE Tedil, AKIIO BlracHa
IIBUAKICTE KaTepa AopisHioe 12 KM/rox.

3HAUAITE CTOPOHM NPAMOKYTHHKA, 3HAIOUH, IO HOro Ie-
pumeTp nopiBHioe 74 cM, i AKIIO 0gHY 3i cTOPiH 30iMBIIHTH
Ha 3 ¢M, a APYyry — 3MEHIIMUTH Ha 2 CM, TO ILJIOIA IPAMO-
KYTHHKA 3MeHIUThCA Ha 20 cm2.

3adava Pibonawwi. JIBi Bexi, ogua sassumku 40, a apy-
ra — 30 dyris, posramosani Ha BigcTani 50 ¢yTiB oxHAa Bix
opHoi. I1o poaminienol Mi»X HUMU KpUHHUI] 3/1iTal0THCA Of-
HOUYACHO 3 000X BeXX OBa mTaxu. FIKII0 OTaxu JeTATHL 3 Of-
HAKOBOIO IIBU/AKiCTIO, TO BOHM BOAHOYAC I0JiTaI0Th A0 KPH-
Huni. 3HaiAiTE BiACTAHE Bif KPUHUILI 10 BEXK.

JBi 6puragu MyaapiB, IpaIOIOYA Pa30M, MOXKYTb BHKO-
HaTu pobory 3a 4 aHi. 3a ckinbKu AHIB KOKHA GpUraga ox-
pemo morJia 6 BUKOHATH 110 poboTy, AKINO IIepiia 3poduTh
e Ha 6 auiB panime, Hix apyra?

JIBoMa eKCKaBaTOpaMM Pi3HOI MOTYXKHOCTI, 110 IIPAIlIOBAJIH
pasoM, BUPHJIM KOTJIOBAH 3a 6 rox. Axk0u 0fHUM 3 HUX BUDHITH
0 DOJIOBUHY KOTJIOBAHY, 4 IIOTIiM APYI'MM — pPEIITY, TO BCIO
pob6oty 6yJ0 6 3akinueno 3a 12,5 roa. 3a CKiTbKY rOIMH KOMXK-
HHUM €KCKaBaTOPOM OKPEMO MOXHa BMKOHATH BCIO poboTy?
JTsoma HacocaMu, IO IPAIIOBAINA PA30M, HATIOBHUJIM TaH-
Kep HadTomo 3a 5 rox. Axbu nmoryxuicts I Hacoca Oyna
yaBiui MeHII0:0, a moTyXKHicTh IT — BABiui 6inbIoN0 34 IIO-
YaTKOBY, TO TAHKED HAMOBHMIH 0 3a 4 rox. 3a CKiIbKY I'o-
OUH KOXHHM HACOCOM, 10 HNpamoBas 01 0OKpeMo 3 moyar-
KOBOIO IIOTYXHICTIO, MOYKHA HAIOBHUTH TaHKepP Ha(TOI0?
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2 628.

€ 10-BixzcorkoBuiii 15-BigcoTKoBUMI po3unHY coai. CKinbKM
Tpeba B3ATH KOXKHOI'0 PO3UUHY, 1100 matu 100 r 12-BingcoT-
KOBOI'0 PO3UUHY?

629. € nBa po3unnm coui. KornenTpanisa coui B nepmomy — 0,25,

630

» 631.

2 634,

a B gipyromy — 0,4. Ha ckinpkm Kinorpamis 6inbire Tpeba
B3ATH OAHOTO PO3YMHY, Hi’K ApPyroro, 1mod ogep:KaTu poas-
yuH macor 100 xr, KoHIeHTpaIia coui B Axomy 0,377

ITizna me6.1iB micJisA ABOX IOCTiJOBHUX 3BHMYKOK Ha p % 3MeH-
munacsa 3 12 500 go 8 000 rpH. Ha cKilbKY BiICOTKiB 3MeH-
IryBaJiacs IfiHa 1mopasy?

¥ muragyomy Kade ppyxToBuii canaT « Ek3oTHKa», 110 CKJIa-

3 . A
JAaEeThLCA HA 21 i3 mepcuKiB, kKomTye 24 rpH. Koo Oyzae mina

caiaTy, SKIIO MEePCUKU 3aMiHMTH: a) CJIMBAMHU, IO BABiui
JlelIeBIi 3a mepcuku; 6) miogamMu, 1o B B pasiB mopoxkdi 3a
nepcuku? BpaxyiiTe, 0 BapTiCTh KOMIIOHEHTIB cajlaTy cTa-
"HOBUTEL 50 % iioro 3araJbHOI BAPTOCTI.

. ITonuT i IpPOMMO3UILiA NEBHOr0 TOBAPY OIUCYHTHCA PIBHAH-

HAMH:
Qp =750 - 23p, Qg = 150 + 97p,

ne @, — obcAr monuTy (MJIH IITYK 3a PiK), @g — 00CAT IIPO-
mo3uIrii (MJIH MITYK 3a pik), p — miHa, rpH. 3HaiAiTh piBHO-
BajKHY LiHY Ta 00cAr npojaKy. K sMiHATECA ITONMT 1 IPO-
O3MIiA, AKIIO I[iHa TOBapy craHoBuTHUME 6 rpH.?

4. JIna supobHUIITBA TIPOAYKIIL hipMa 3aKynuya yCTATKY-

BaHHA, BapricTs sxoro — 200 000 rpH. ITepenbauaeTses,
110 TepMiH ekcIryaTanii ycrarkyBaeusa — 10 pokis, micaa
yoro, y 3B’A3Ky i3 3aKiHUeHHAM TepMiHy eKcmayaramnii,
BOHO MOe 0yTH HPOZAHO TiJBKU HA OPYXT 3a IIiHOIO
19 700 rpH. YcTaHOBiTH, AKOI0 OyAe MOTOYHA BAPTICTE ye-
TATKYBAHHA uepes 2 i uepe3 5 pokis ioro ekcmayaraii,
AKIIO IIOPOKY aMOopTH3aliiiHi BigpaxyBaHHA 3aIUINAI0Th"
CA CTaJHMMHU.

¥V depmepa € 600 m meTaseBoi CiTKH, AKOI0 X04e 00ropoau-
TH 3ariH ana tenAat. Axy ¢opmy 3arony ciaix obpartu, 1100
BiH MaB HaWbigbITy IOy ?
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Jnst po3s’sizyBaHHsA 3agau 635 i 636 cknaziTe maTeMaTUuHi MO-

peniy suraaxpi kpyris Efinepa.

635, Vuni @pisuKo-MaTeMaTHUYHUX KJACiB Jiner migrorysanu
HayKOBi IPOEKTH 3 MaTeMaTHKH, (pisuku ta iHhopMaTUKu.
3 maTemaTuku — 48 npoekTis, Gisuxku — 30, a 3 iHdpopma-
Tuku — 40. I3 maremaTuku i pisuku po6oTH BUKOHAIH
6 yunis, maTemaTuKku ¥ iHbpopmaTukm — 9, i3 pizuru i
inpopmaTtuku — 7. JIBoe yuHiIB MalOTh HAYKOBi mpoexTH i3
ycix Tppox npeaMertiB. CKinbKY yUHIB He IiArOTYyBaJIH IIPO-
€KT 3 JKOHOrO i3 HuX TPLOX HmpeaMeriB, AKINO y (izuKo-
MAaTEeMaTHYHHUX KJacax Jinero HaBuarwThea 100 yunis?

» 636.Y 9-A knaci HaBuaroTscA 36 yuHiB. 3’sAcyBasocs, 110 HA Ka-
HiKyJnax TinbKH ABO€E y4HIB He 6yin Hi B KiHO, Hi B TearTpi, Hi
B mupKy. IIpote B Kinmo Oyam 25 yuHis, y Teatpi — 11, a B
nupky — 17. Illecrepo yunis xoauau i B KiHo, i B TeaTp, uer-
Bepo — B TeaTp i IUpK, a AecATepo — BKiHO 1B upK. CKinbKu
yuHiB Oyn1 Ha KaHiKy/ax i B KiHo, i B TeaTpi, i B mupky?

CTeopiTh MaTeMaTHUHiI MOZeNi 40 3akau Ha PyX i pos3B’AxiTs
aanaql (637—642).

7.3 nBox micT, BigcTaHs Mik axumMu 120 kM, Ha3ycTpiu oguH
OAHOMY OZHOYACHO BHIXaJIX MOTOIHMKJIICT i BeJIOCHIIETUCT.
3ycTpinucsa BoHU ueped 3 rof. 3HAUAITH IXHI MIBUIAKOCTI,
3HAIOYH, 1110 BCIO BilcCTaAHE MOTOIMKJIiCT ITpoixaB Ha 2,5 rog
IIBUAIIE, Hi}K BeJIOCHIEANCT.

» 638. Ipa moizam Buitiuiy 3 MicT A i B, Bigcrans mixk axumu 900 K,
isycrpinucs Ha cepeuHi MUIAXY. SHANAIT IXHI IIBUAKOCTI,
AKINO INBAAKICTH HEPIIOro Ha 5 KM/IOg MEHINa Big IIBHJI-
KocTi gpyroro, a Buixas Iepiuunii 3 A Ha 1 roz panime, Hix
Ipyruiis B.

29, Bigcrasp mixk mictamu A 1 B — 90 kM. 3 HUX OZHOYACHO
Ha3yCTPiu OAMH OAHOMY BUIXa/I¥ ABA MOTOLUKJIICTHA. 3 AKU-
MM IIBUAKOCTAMM BOHM 1XaJy, AKINO IIicaa 3ycTpiui mep-
muii ixas g0 B 1 rox 15 xB, a apyruii 1o A — 48 xB?

). 3 nyaKTiB A i B, BigcTaHEp Mik AKUMU 24 KM, BUDYLIUIHA
OJHOYACHO ABa aBToMO0iai HasgycTpiu ogun ogaomy. Ilicna
ix sycrpiui aBTOMO0isNb, 1110 BUHMIIOB 3 A, npuiInoB go B
yepes 16 xB, a Apyruil aBTOMO00iIb OIPUKIIOB A0 A dYepe3
4 xB. 3HAUAITH MIBUIKICTE KOMHOI'O aBTOMOO1IA.
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641. 3 ABOX MicT, BicTanb Mik AxuMu 350 KM, 0OAHOYACHO HA-
3ycTpiu OAMH OZHOMY BUIXayid ABa MOTOHUKIicTH. Yepes
3 rox micaA mouaTKy pPyXy IM 3aJIMIOIMJIOCA IPOIXaTH A0
gycTpiui 20 kM. 3HAHAITH IIBUAKOCTI MOTOLIMKIIICTIB, AKIIO
ix pisuuusa gopisaoe 10 kM/roz.

642. 3 IOPTY OAHOYACHO BHHNIJIH IBA TEILJIOXOAW: OAUH — Ha
miBfeHsb, Apyruit — Ha 3axig. Yepes 2 rog BigcTamp Mix
HUMHU cTaHoBua 60 kM. 3HAHAITE IMBUAKOCTI TEIJIOX0XiB,
SAKIIO Pi3HUIA MUAX INBUAKOCTEHA CTAHOBUTH 6 KM/roz.

643+ OpHielo mopororo 3i cramumu ¥ C
MIBUAKOCTAMM IAYTh MOTO-
IIHKJICT 1 BeJlocUIegucT, a Ha-

3ycTpiu im ige mimoxix. Kosm P x
MOTOIHKJICT HA3LOTHAB BEJIO- M,
cunegucra, BOHM Oyam Ha 4

Bimcrani 8 kM Big mimoxopa.
Konm morommkiicT 3ycTpis
nimoxoxaa, BEJIOCHIIEUCT ()~ 7
BiZicTaB Bifg MoTOLMKJIicTAa Ha
4 kM. Ha ckinsKu KisomeTpiB
MOTOLMKJIICT BUNIEPEIKaTUMe BEJIOCUIIeIHUCTA B MOMEHT,
KOJIA BeJIOCHIIEJUCT 3yCTpiHeThes 3 mimmoxomom (mas. 117)?

Man. 117

644, Kpyrosomo NOpiKKOI0 3aBJOBXKKHU 2 KM pyXamwThCA B Of-
HOMY HANPAMKY ABa KOB3aHAPi, AKi cxoaAThCcA yepes
KoxxH1 20 xB. BuszHauTe MIBUAKICTH KOXKHOI'0 KOB3aHADPA,
AKINO NepIIyi 3 HuxX npobirae Kojo Ha 1 XB IIBUAIIE Bif
Apyroro.

ITo 3amaui 645 cKkagiTh MOJeNb Y BUTJIALL ABOBUMipHOI Tabmuiri
i mayTe BiAmOBiAEL HA IIOCTaBJIeHe 3aITUTAHHA.

645, Honina, Tanuaa, [larnio Ta BaseHTHH NIPaniol0OTE HA KOH-
IUTEePChKilt (pabpuili B pi3HUX mexax, Ae BUPOOJIAOTEL Ka-
paMmenb, IOKOJIaf, IIEUUBO, TOPTH. BanerTuH, daHuimo i
TOM, XTO IIpaIlOe B 1IeXy, Ae BUIIIKAIOThL TOPTH, Pa30M Ha-
BuasmcA B Kynimapaomy yuunwuigi. ITonina ra T'anunea xo0-
ISATH Ha pobOTY MiIKHM, a TOM, XTO NPAIIOE B KApaMeJIbHO-
My 1exy, Ta Jlaauio nocTiiiHo 134ATH Ha pobOTy Ha BJac-
HUX aBTo. JIIoAMHA, AKA IIPAIIOE B IeXy, Ae BUPOOIAIOTH
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neynBo, Hikoau He Oyna 3HarioMa Hi 3 OpaniBHUKOM 11Xy,
e BUpPOOJIAOTE IIOKO0JIak, Hi 3 'anuuorw. XT0 B AKOMY 1IeXy
nparme?

<«=»Bnpasu Ang NOBTOPEHHSA

646. ITo6ynyiire rpadik dyuxmii y = [2x + 3|.
647. fIxa 3 HepiBHOCTEH IPABUJILHA:

2)-18,7<17,3; 6)3,25> 37; 5)-3/2 > 2/3?

648. fAkwuii 3 ApobiB GinmbImMii:
§ 2 4 6 47 an 22,
83 ™5 48 ™ 50>
649. 3saueHHA AKOro BUpasy Oinbime:

1 5 1 12
(325 —7,2]. o an (21 ; +4,75]- 9

5) : au 0,8337

13
650. Cxoporite api6:

__x2+2x x*—4x+3 x2+8x+2

D rirxes100 O g 3B gy

Py

| §;!-ﬁo BIACOTKOBI PO3PAXYHKM

Bidcomox (abo npoyenm ) — 1ie 0JHA COTA:

1% =0,01; 50% =0,b; 100 % =1.

3 HaUOpoCTiIIMMHK 3afavyaMH Ha BiICOTKM (3HaXOMKEHHAM
BigcoTkiB Bijg umcia, uMcaa — 3a BigcoTKamu i BiZcoTKOBOrO
BigHOIIEHHA) BH O3HaloMmunuchk paxime. IIpurazaiite 11i Buau
3ajau i crmocobu iX po3B’A3yBAHHA.

YV ckJIagHINIMX TPHKJAJHHAX 3aJaYaxX Ha BiACOTKH YacToO
uaerscsa npo 30iabineHHA a00 3MEHINeHHA BeJIMUYMHE HA K1IbKa
BigcoTkiB. ¥V Takux Bunmagkax Tpeba mobpe posymitu, Bix uoro
oepyThca Biscorku. Hanpukiana, Koiu roBopaTs, 110 3apobiTHa
naarta nigsuimunaack Ha 10 %, 7o po3yMioTh, 1110 BOHA 30iIbIIIH-
aacs Ha 10 % Big nonepexHboi 3apobiTHol nnatu. IIpu nsvomy,
SIKII[0 3HAYeHHA X OiybIne Bi y Ha p % , TO 3HAYEHHSA Y MEHIIe Bif
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x He Ha p %. 30inbIneHHI0 B 2 pasy BiAnosinae 30inblIeHHA HA
100 %, a 3MeHIIIEHHIO B 2 pasu — 3MeHmeHHA Ha 50 % (mai.
118). Iliza TOBapy TEOPETHYHO MOXKe 301MbIIyBAaTHCE Ha Oyab-
AKe YUCJIO0 BiZICOTKIB, a 3MEHIIMTUCH, HAIIPKUKJIaL, Ha 120 % He

MOXKe. : AR
36inpmrenHsa yagivi, va 100 %

il B

L]

3meHIIeHHA yABiui, HA 50 %

Man. 118

PosrnsareMo ogHy i3 3a7a4 Ha BifCOTKH.

3anaua. I[Ipocymunu 55 T 3epHa 16-BifcoTKOBOI BOJIOrOCTI,
nicns goro foro crano 50 r. 3EaUAITE BiACOTOK BOJIOroCTi Ipo-
CYIIeHOTO0 3epHa.

v Po3s’a3aHH4A(Mman 119). 3epHO cIoYaTKy MiCTHJIO BO-
goru 0,16 - 55 =8,8 (1).

Bumnapysajocs Bosoru 5 T (55 — 50 = 5).

Banmumuaocs y 3epHi sosoru 8,8 — 5= 3,8 (7).

&

551

Man. 119
OTxxe, BiCOTOK BOJIOrOCTi IIPOCYILIEHOr0 3epHA AOPiBHIOE
3,8:50=0,076="7,6 %.
Bigmosigsm. 7,6 %.
MosxHa po3B’A3aTH 3a7a4y ¥ iHaKINe, HAIPDUKJIAM CKJIABIIH
piBHAHHA:

0,16 -55-0,01x-50=5.
HatiuacTtinie oBOAUTHECA PO3B’A3YBATH 3ajaui Ha BiACOTKH
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Oyxrantepam i mpanisHuxkam 6aHkiB. Posrnsaemo npuriany,
noB’A3aHI 3 HApaAXyBaHHAM iHBecTOpaM (BKJIAZHUKAM) BifmcoT-
KOBHX I'poIlIeit.

I'oBOpATE IIPO MPOCTI BiACOTKH, AKIIO0 HAPAXOBYIOTE BifcoT-
KH JIMIIIe Ha IOUaTKOBO [H8eCMmo8any cymy.

Hanpuksaza, Ha TOYATKY POKY BKJIAAHUK PO3Millye Ha paXyH-
Ky B 0aHKY cymy P mizx BicoToK r piuHuX. 3a piK BiH O/IepKHUTH
cymy P, AKa IOpPiBHIOE IOYATKOBOMY BKJanay P miroc Hapaxo-

Pr Pr 5
o Al P=P+—=P|1+—
BaHI BigCOTKH { 100 ], abo 11 100 [ 100 ]

Yepes nBa i TP POKU CyMa Ha PaXYHKY CTAHOBHUTHME:

Pr Pr r r
Po=P+—+— =P|1 2— i == — _ L
" + + [ - 100]1P3 P(1+3100)

100 100

AHanoriuHo MOXKHa IPEACTABUTH CyMy P, AKY BKJIAAHUK
OJIEP>KUTH Uepes 7. POKiB:

r
P, = P[1+mn], 1)
ne P — cyma mouaTKoBOro BKJany; P
n POKiB.

HapaxyBaHHS 3a CXeMOIO0 IPOCTHUX BifICOTKIB 3aCTOCOBYETH-
cdA, AK IIPABUJIO, B KOPOTKOCTPOKOBHX (hiHaHCOBUX omepalniax,
KOJIY ITicJIA KOXKHOTO iHTepBaNly HapaxXxyBaHHA BKJATHUKY BHU-
JIAYYIOTHECA BiICOTKM.

Y m0BrocTpoxkoBHX (PiHAHCOBO-KPEAUTHHUX Yrojax dacTiline BU-
KODPHMCTOBYIOThH CKJIaJAHI BiICOTKM. IX HADaXOBYIOTH He TLIBKHU Ha
OCHOBHY CyMY, a i1 Ha HapaxoBaHi pasimre BigcoTku. ¥ 50My BH-
najgKy KasyTh, 110 BinOyBaeTbca Kanimanisayia eidcomrkis.

IMpunycTumo, 1110 BKIAAHUK JaB omandaHky ma 9 % piuamx
1 000 rpu. Ile novamxoseuli kaniman. Yepes pik 6aHK Hapaxye
BKJIaHUKY 3a 11e 90 rpH. gidcomxoeux zpowet (9 % Bix 1 000 rpu.).
ITicnia nworo Ha paxyHKY BKJaagauka ctaHe 1090rpe, 60
1000 (1 + 0,09)=1 090. 3a xpyruii pik BiZICOTKOBUX I'DOIIIEL oMY
HapaxyioTs yoxe 9 % Big 1 090 rpH.; hapowenul kaniman BKIaz-
HHUKA micjada ABox pokis gopisaroBaTume 1 000 (1 + 0,09)2 rpH. 3po-
3yMijio, 1m0 uyepe3 n POKIB Ie#l KamiTal CTaHOBHTHME
1 000 (1 + 0,09)" rpa.
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Omxe, BKJIaJEHUH B O 0aHK ITOYATKOBHE KamiTan P min r %
pPiuHUX yepe3 N POKiB IIePeTBOPUTHLCA B HAPOILEHUI KaIliTasr:
n
P, = P(l e ] :
100
Ile gopmyna cknadnux éidcomrkis. Bona € oguiero 3 6a30BuX
y (hiHaHCOBHX pPO3paxyHKAaX.
3amava. Bkanagauk mokaaB fo 6asky 200 000 rpu. mig
ckaanHi 7 % piurux. ki BizcoTkoBi rpomri Bim MmaTuMe uepes
5 pokis?
v Poss’aszanmna CropucraeMock QOPMYJIOI CKJIATHUX
r

n
Bizmcorkis P, = P[1+W] . ¥ nasomy pasi r=17, n=>5.

Orxe, Py = P(1,07)°. IIpu P = 200 000 maemo:
P, = 200 000 - (1,07)° = 280 510.
ITopiBHAHO 3 MOYATKOBUM BKJIAIOM:
280 510 — 200 000 =80 510 (rps.).
Bigmosigs. 80 510 rp=.

n

¥
MHOMXHUK (1 + 100 ] , AIKU 3a6e3neuye HapOIeHHA I'POIIIO-

BOI CyMHM, HA3UBAIOTH MYLbMUNLIKOSAHUM MHONCHUKOM. Horo
3HAYEHHs 00YUCIIOITH NJIA Pi3HUX 3HAUEHD I' i n Ta 3aHOCATE ¥
crneniagpHi Tabaumi.

3a mieo (opMyn00 MOKHA PO3B’A3YBATH TAKOMK 3akaui, He
II0B’AA3aHi 3 HAPOIEHHAM Karritany (auB. 3anauy 716).

Ilomi6Hi Ko mOHATTA BimcoTKAa — mpomine i mpoba.

ITpomine — ue opgua TacsauHa (1 %o = 0,001). Hanpuxaan,
‘ PO3YHH COJIi, KOHIIEHTPAIliA AKOr0 CTAHOBMTL D IpoMiie, — Ie
posuuH, 1000 r sxoro micTaTs 5 r coui.

ITpo6amu xapaKTepU3yIOTh CILJIABA JOPOTOIiHHUX METAaJiB.
Tak, 3osmoTo 875-1 npo6u — me cmas, 1000 r sxoro micTars
875 r uucToro 30J0Ta.

&::3 CknagHi BinCOTKM MOXYTb HApaxoByBaTWUCA YacTille, HXX o4uH pas
Ha piK, Hanpuknapg pas Ha NiBpoKy, kBapTan, Micalb. HapaxysaHHs
CK1afHuUX BiACOTKIB AeKinbKka pasiB Ha pik HA3UBAETLCA KOMMaYHANUHIOM,
a BiCOTKM, L0 HapaxoBYIOTLCA 3 NEBHOI NepioaguyHICTIO, — gUCKpeT-
Humu, Y diHaHCOBUX KOHTPaKTax GiKCYETbCA piyHa BiACOTKOBA CTaBKa, fika
HasWBaEeTbCA HOMIHaNMbLHOIO, a BIACOTKOBA CTaBka 3a O4MH iHTepBan Ha-
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paxyBaHHA AOPIBHIOE BiAHOLWEHHIO HOMiHaNbHOT CTaBKK A0 KiNbKOCTI iHTep-
Banis Ha pik. To4ji HapolleHa cyMa po3paxoBYETLCH 3a Takolo GopmMynoto:

mn
P,,:P[l»r 4 ] ,
100m

fe m — KinekicTb iHTEepBanie HapaxyBaHHSA BiACOTKIB NPOTAroM pPOKY.

OTmxe, npu ¢dikcoBaHili HOMIHaNbLHIN cTasLi cnip, ypaxoByBaTu 3a3Have-
HY 4acTOTy HapaxyBaHb, OCKifibKW 3i 3pOCTAHHAM KiNbKOCTi HapaxyBaHb
BiA,COTKIB MpOTAroM poky abconioTHUIA piYHWiA A0Xo4 3pocTae.

Mpoby noporouiHHOro MeTany He 3aBXAM | He CKpi3b No3Ha4YyaloTh Ta
BW3HayaloTb 04HAKOBO. Hanpuknaz, 301070, fKe Tenep y Hac BBaXaeTbes
aonotom 750-i npo6u, pokie 100 ToMy HasuBanu 30/0ToM 72-i Npobwu,
a y Benwukiii BputaHii ioro HasuBaloTe 3onoTom 18-i npo6u. Yomy? Tomy
L0 He BCi KpaiHW OO0TPUMYIOTECSH METPMYHOI cucTemn Mmip. Y popesonio-
uitHux nigpyd4Hukax apupmetmkn (A. Kucensos, 1900), Hanpuknag, no-
AcHioBanocs: «[po6a o3Hayae, CKiNbKW BaroBUX YaCTWUH YUCTOro mMeTany
MicTATbcA B 96 BaroBux YacTuHax cnnapy». 3a TOro4acHol CUCTEMOIO
Mip Macy (Bary) Bu3Ha4yanu y ¢pyHTax i 3onotHukax, npuyomy 1 dyHT npu-
pieHioBanu po 96 3o0n0THUKIB.

Y Benwukiit BputaHii npoby 3o0n0Ta TpagMuUiiHO BU3HAYalOTL Y Kaparax.
MpuiimaloTh, Wo YyncTte 3onoTo (6e3 Byap-akux AoMilok) Mae 24 kapaTu.

18
3onoto 18-i npobu MicTuTL 18 kaparTie, To6TO EZ yucToro sonota.

9 Mepesipre cebe |

1. IITo Take BizcoToxk? A mpomeHT?

2. HasepiTs npukaaj i cnoci6 po3r’A3yBaHHA 3a1a4i Ha 3HA-
XO[KeHHdA: a) BimcoTkis Big uucyia; 6) yucnia 3a fioro Bigcor-
KaMH; B) BiICOTKOBOI0 BiTHOIIIEHHA ABOX YHCEJ.

3. IlTo osunauae «36imbmuTy yucao Ha 100 % »?

4. IITo o3Hauae «3MeHITUTHA Yucyao Ha 50 % »?

5. IlTo Taxe IMOUYaTKOBUI KaIriTaj, BigcOTKOBI rpomi, Hapo-
meHu Kamiran?

- 6. Hanmmits popMyJIy IPOCTHX i CKIaAHUX BiACOTKIB.

* 7. IlTo Take mpoba AOPOTOL[iHHOIO METaJy?

cesedeeddeede

@ Buxoxnaemo pazom!

1. Buaiigite 20 % Bix yucaa 190.
Poss’asanuda. 20% =0,2; 0,2 -190=38.
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Bignmosiags. 38.

2. 3HaugiTs unceao x, 12 % sxoro gmopisHIOIOTE 480.

v Poss’asanusa 12 %=0,12; 0,12 - x = 480, 3Bigcu
x=480:0,12 =4 000.

Bigmosizas. 4 000.

3. BHalAiTh BifCOTKOBE BiHOImeHHA uncaa 51 o unciaa 20.

51
v Po3dB’sA3aHHA4. 20 100 % =255 %.

Bignmosigs. 255 %.
4. Cpixi rpubu mictare 90 % Boxu, a cymeni — 12 %.
CrinpKu cymenux rpubis 6yme 3 22 kr cBixux (man. 120)?

22 Kr
90 %

X KT

Man. 120

v PoaB’asanua. Hexal cymmenux rpubis 6yme x Kr. ¥V
HuX 6e3BogHOi Macu 88 %, TooTo 0,88x. ¥ 22 Kr cBixkux rpubdis
oessoxauol macu 10 %, TobTo 2,2 kr. Be3dBogui macu cBixkux i cy-
mieHux rpubiB piBHi, 3BigcH MaeMoO piBHAHHA:

0,88x=2,2; x=2,5.

Bigmosias. 2,5 Kr.

5. 3 gBOX po3uuHiB coni — 10-Bigcorkosoro i 15-BigcoTKoBO-
ro — Tpeba yreoputu 40 r 12-BigcoTKoBoro posuuny. CKiIbKku
rpaMiB KOXHOT'0 PO3UYHHY ITOTPiGHO B3ATH?

v PosdB’asauua. Ilobyayemo i 3armoBHMMO TabMUITIO, I10-
SHAYMBIIIY 3arajibHi MACH II€PIIIOro Ta APYToro PO3YMHIB uepes x i y.

3a 3HAUEHHAMH Y CTOBIIAX «3arajbHa maca» Ta « Maca coi»
CKJIAIAEMO CHUCTEMY PiBHAHL:

x+y=40,
0,10x + 0,15y =4,8, 3Bigcu x =24, y =16.
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Pozuun 3aranbHa Maca, r| Bmict comi, % |Maca coJii, T
I x 10 0,10x
11 y 15 0,15y
T 12 4,8

Bignosigs. Ilorpi6bHO B3ATH epuIoro posuuny 24 r, gpy-
roro — 16 r.

W' BuxoHaiire ycHO

651. 3uangite 50 % Bix: a) 200; 6) 35; B) 0,5; r) 1 roa.
652. 3uaiigits 25 % Bix: a) 80; 6) 16; B) 0,4; r) 1 rp=H.
653. 3uaiaite uncyao, 10 % sAKoro mopiBHIOE:
a) 7; 6) 200; B) 3,5; r)1; r) 0,5.
654. 3uanaiTe BiICOTKOBE BilHOIIIEHHA YHCEJI:
a) 5i25; 6)25i20;3)%ii; r)%i
655. Bupagsits y BigcoTkax BigHOIIEHHA:
a)l:4; 0)3:12; 8)3:15; 1r)5:50.
656. Ha cxinpKu BigcoTkis uncino 20 6iabine Big 10? Ha ckinbku
BigcoTkis uncso 10 menme Big 207
657. Ilina Ha sa6yka 3pocya Ha 300 % . ¥V ckinbku pasis 3pocisa
ix mina?
" Pisens A

658. 3anuImiTs Y BUIIAAL AecATKOBUX AP06iB:
a)2 %; 0) 35 %; B)216 %; 1)5,4 %.
659, 3anuIuiTh y BUrJIALL BiACOTKiB:
a) 0,4; 6) 0,53; B)13,7; 71)24.
» 660. 1. 3uangiThe:
a) 42 % sig 350 rpu.; 6) 0,6 % Big 5 Kr;
B) 12 % Bixm 0,54 m; 1) 125 % Bix 4 rog.
2. 3HaMaOiTL Ynceyao:
a) 60 % sxoro crasosaaTe 30; 90; 120; 150; 1,8; 2,4;
6) 2,5 % sAKoro craHOBJAATH 15; 45; 60; 125; 7,5; 1,7.
661, 3raigiTe yKcIo:
a) 45 % saxoro craHoBaAATE 270;
6) 0,3 % sixoro craHoBaATE 0,3,
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170
662,

» 663.

664.
» 665.
666.

667.

3anunriTh y BiICOTKAaX BiTHOIIEHHA:

a)7:10; 6)21:140; 8)0,39:2,6.

CkinbK¥ BifICOTKIB 1uiomi BesmmKoro Kkpagpara (man. 121)
II03HAYEHO:

a) @;

0)®:;

B)©;

re?
® & @ ®
® B3R 3K )
@ & 8 88 8 % ®
® AR AR AR AR 3K @
® 8 @ ®
® AR @
® &% S & )
® ®ie & & & ®
Q0|08 |ele @_1
©eeeeeleelel®

Man. 121

Ckinpkm Kisorpamis sxupy micrsarscs B 50 Kr MmoJioka,
JKUpPHicTh siKoro 3,8 % ?

Pyna mictute 54 % 3anisa. CKinbKu 3aj1iza MOXXHa BHIIA-
BuTtH 3 b 000 T Takoi pyau?

Crkineku Kinmorpamis coui mictaTecA B 1 KT 7T-BiiCOTKOBOTO
pos3unny?

V¥V marasus 3aseanu 1 000 kr abayk, 3 aux 20 % nepioro
coptry, 30 % — mpyroro, a pemita — TPeThOTO COPTY.
Ckinexu KinmorpamiB A6ayK KOXXHOI'O COPTY 3aBe3JI B Ma-
rasuH?

» 668, [Top:xuHA IPAMOKYTHHKA 65 ¢M, a muprHa cTaHOBUTEL 40 %

669.

IOBXXHUHH. 3HAMAITHL IepUMeTp IPAMOKYTHHKA.
ITocanosuii oxyaan cay:x6081a — 2 000 rpH. 3 HOBOrO POKY
Moro ob6inaoTs nigsumuTa Ha 20 % . AxuM cTaHe mocamo-
BHMH OKJIaJ Cay>xK00BIs?
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670.

ITpx BUroTOBJIEHHI PO3COJIY AJIA CONiIHHSA OripkKis Tpeba
0,76 xr coxni Ha Bigpo Boau (12 xr). Bupasits y BigcoTkax
MiIHIiCTE PO3UHHY.

(71.131050 sepruH nmenuni 1000 sepauH 3iimro. Axwuii Bigco-

672

TOK CXOXKOCTiI Mae HaciHHA?

. Bank obcayrosye 50 000 kmienti: 21 000 — ropuauuHi

ocobu, a pemra — (pisuuni. CKiIbKHM BiACOTKIB CTAHOBIATE:

a) ropuauuHi ocobu; 6) disuuni ocobu?
2

73. Ilnoma noBepxHi 3emui cragosuTh 510,1 MaE KM, 3 HUX

149,2 muH KM% — cyxoain. CkinbKy BiICOTKIB moBepxHi
3eMJIi MOKPHUTO BOAOIO?

(74. TpakTopucT MaB 30paTH 25 ra, a 3opas — 27 ra. Ha ckinpkn

BizcoTKiB BiH BUKOHAaB 3aBaanHsa? Ha cKinbKM BifCOTKiB
NEePEeBUKOHAB 3aBAAHHA?

. 3 mosioka oxep:kyioTh 10 % cupy. CKinbKu motpi6HO MO-

Joka, mob surorosutu 20 Kr cupy?

76. 3 nykpoBux 6ypakis ogepxyoTs 12 % nykpy. Ckinexu 6y-

pakiB Tpeba nmepepobuTH, o6 ogep:xatu 1 T HyKpy?

677. [loB:xuHA TPAMOKYTHUKA 54 cM, a mupura — Ha 20 % meH-

bi(s.

679.

Risene B

680.

ma. 3HaANAiTh IJIOIY IPAMOKYTHHKA.

IInomia npaMoKyTHUKA qopiBHIOE 96,8 em?, 3HalgiTEL Horo
CTOPOHM, AKINO oxHa 3 HUX Ha 20 % MeHmIa 3a Apyry.
ILnoma npAMOKYTHUKA KopiBHIOE 96,8 cm?. BHalaiTh foro
CTOPOHH, AKIO ofHAa 3 HUX Ha 20 % 6igsmna 3a apyry.

B oxni# kumxni Ha 20 % cTOpiHOK MeHIIe, HiX y APyTiii.
Ha cxinpku BifcOTKiB y Apyri¥t KHMXKIII CTOPiHOK Ginbiie,
HiX y mepruii?

* fIka Oyna miga ToBapy 10 MepeoliHKyU, AKINO Hicjad migBu-

meHHA i1 Ha 20 % wueit ToBap Komtye 450 rpH.?

Ilima xpamy cnouaTky 3Hu3uaack Ha 10 %, a morim mre pas
Ha 10 % . Ha ckinbKu BiICOTKiB BOHA 3MiHMIACK TiCJIA ABOX
IepeoLiHOK ?

' IIina Ha aBTOMOOinE criouaTky miaBuinuinaces Ha 20 %, a

norim 3umsumack Ha 20 %. fIk smiHEMiIace miHA Ha aBTO-
MO006ine micaa nUX ABOX IIEPEOLiHOK?
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{. Cyma gBox uuces Ha 20 % 6inbina Big ix pizaumi. 3HaUAITE

BiIHOIIIEHHSA ITUX YHUCEI.
Iliscyma gBox umcen Ha 30 % 6inbmra Bix ix pisHumi. 3ua-
HIiTh BiAHOIIEHHA IIUX YUCeJI.
Y nBox 6axax mictursca 140 1 OeH3HHY. Hm.uo 3 MepIIoro
fpaka 12,5 % OeH3UHY IIepeJIUTH [0 APYroro, To B 060x 6a-
Kax OeHsuHy craHe nopiBHy. CKinpKku JiTpiB 6eH3UHY B
KOXKHOMY Oari?
3aBoj1 30i/ILIINB BUMTYCK MPOAYKILii 3a mepmuii pik Ha 20 %,
a sa apyruit — Ha 25 % . Ak 3pic Bunyck npoxaykiii Ha 3a-
BOJi 3a 11i ABA POKHU?

O6car pobit va OyaiBauITBi 36inbmuBesa Ha 50 %, a opo-
AyxkTuBHicTE mpaui — Ha 20 % . Ik 3smiEUnAack KinbKicTs
pobiTHHKIB?

ITo 18 kr 10-BiACOTKOBOrO PO3YUHY KHUCJIOTHA HOJIHIH 2 KT
Bojau. Busnaure Bi/fICOTKOBY KOHIIEHTPAIi}0 HOBOI'O DO3UHHY.
Crinsxu Tpeba smimaru 10-Bigcorxkosoro i 20-Bigcorko-
BOI'0 PO3uMHiB coji, 06 matu 1 Kr 12-BigcoTKOBOTO PO3-
yuHy?

CrinpKku Kinorpamis 7-BiZCOTKOBOTO PO3UMHY CJIiA JOJIH-
TH 10 5 KT 5-BiICOTKOBOro po3umHy, 11100 BiH cTas 6-BixcoT-
KOBHUM?

.. Ckinsku npicHol Bogu Tpeba moautu Ko 100 Kr MOpPCBHKOI,

saxka MictuTb 5 % coui, 11100 KOHIIEHTPAIlifA cOJi B HiH fOpiB-
HioBana 1,5 %?

Jlaryas — crmtas 60 % wmiaii 40 % muaky. CrRinbku miai i
IUHKY Tpeba crnaBuTH, 106 ogepsxate 500 T maTyHi?
Bponsa — cmiaB mizi it oymoBa. CkinbKku BigcoTKiB Mmifi B
OpPOH30BOMY 3JIUTKY, AKUM MicTuTh 17 Kr mizii 3 kr osoBa?
Cxinbku Bomu Tpeba poautu n0 10 Kr po3yuHy cOJi, KOH-
HmeHTpauisa axoro 5 %o, 106 ofepKaTH PO3UMH KOHIIEHTPA-
i€ 3 %o?

CKinpKu Tpeba 3MilmaTH po3YMHY COJIi KOHIIeHTpaItier 2 %o
i posuuny coai kKounenrpamniew 10 %o, mob oxepxkaru
800 r po3unHy, KOHIEHTPALia AKOT0 7 %o0?

Cxinbku 3omota 375-1 npobu Tpeba crmasutu i3 30 r 30J10-
ra 750-1 mpobu, mo6 ogep:xaTu cnnas 3oxora 500-i
npobu?
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» 698.

699.

I3 MoJIOKa JKUPHICTIO 5 % BHUCOTOBJAITH CUD YKUPHICTIO
15,5 %, Opu IBOMY 3aJIMIIAETHECA CHUPOBATKA YKHUPHICTIO
0,5 % . Ckinsxu cupy omep:kyioTh i3 100 kr mosioka?

Ha nepmomy moui 65 % muomi saciaxo sxutom. Ha apyro-
My IoJti mif sxuTo Bigseau 45 % mnongi. Bigomo, mo Ha 060x
moJsAx KuToM 3aciaHo 53 % saranbHOI mromi. Ky vacTu-
HY Bciel 3acisgHOI mUIOIi CTAHOBUTL IlepiIe Imoje?

700.Panirre 3 Kr M’sica KONITYBAJIH CTLIBKY, CKIILKY Terep 2 Kr.

» 701.

Ha cKinbKM BiICOTKIB IOZOPOKYANIO M ACO?

3 monoka ozepxyioTh 20 % Bepiukis, a 3 Bepmkis — 25%
macnaa. Cxkinpku Tpeba mosoka, mob omepxxkatu 10 kr
macaa?

702.Pypa micTuTe 60 % 3amiza. 3 Hel BUILIABAAIOTE YaBYH, AKUH

»703.

mictuTe 98 % 3asnisa. I3 cKiNBKOX TOHH pYAM BUILIABJIA-
10Tk 1 000 T waByHy?

Abnyka mix yac cyminasa srpauaioTs 84 % cBoel macw.
Crinpku cBikuX AOKYK Tpeba BHCYIINTH, IIIO0 OZepKaTH
40 xr cymenux?

704.Tlixg yac mposkapioBaHHA KaBOBi 3epHa BTpauyaoTs 12,5 %

705.

> 706.

707.

708.

2 709.

710.

c¢Boel macu. CKRiIBKY KijlorpamMiB HeIposKapeHHX 3epeH I10-
TpibHO, m[00 omepKaTH 42 KI NpOMKapeHuX?

Caixi rpuou mictars 90 % Boau, a cyxi — 12 % . Ckinbku
BUHe cyxXxux rpubiB i3 44 Kr cBixkux?

Caixi rpubu mictars 90 % Boau, a cyxi — 12 % . Ckineku
Tpeba BUCYIIUTH CBixKuX rpubdiB, 1106 ogep:xatu 10 Kr cy-
xux?

BosoricTs cBixux rpubdis gopisuiosana 99 % . Konu rpudu
mifCyIIMan, 1X BOJIOTiCTh 3MeHIuAach 10 98 % . Ak samiEn-
Jack maca rpubis?

®dipma B3ana B 6auky Kpegut 250 000 rpH. Ha 5 pokis mix
npoctux 3 % . BusHaure: a) CKilbKK rpuBeHEb (pipMa moBep-
He 0aHKY uepes 5 poKiB; 0) AKuit IpUOYTOK OAeP>XUTh OaHK ?
Ilignpuemens BHic Ao 6auky 15 000 rpH. mig ckaaxai 5 %
piuanx. Ko Oyzae cyma iioro BKJany yepes 4 poku?
IIignpuemcrey Hagarso 50 000 rpH. y KpeguT HA IIiCTh
micAanis 3a craBxkow 8 % piunux. AKy cymMy mignpueMCTBO
Mae€ MOBEPHYTH GaHKY uepes MiBPOKY?
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711.

Ha Bxaaz y po3mipi 90 000 rpH. cTpoxkoM Ha 5 poKiB 6aHK
"Hapaxosye 18 % piunux. fIka cyma 6yage Ha DaXyHKY B
KiHIIi CTPOKY, AKII0 HapaXxyBaHHA BiZICOTKiB 3AiICHIOETH-
cA 34 CXEeMOK0 CKJAJHUX BifCOTKiB: a) momiBpoKy; 6) mio-
KBapTanabHO?

V zamauax 712—715 posraAaHbTe Pi3HI YMOBM HapaxyBaHHA
BiicOTKiB.

712,

~1
k.
(1]

716.

Brnagauk noxaas go 6aaxky 200 000 rpu. mix 17 % piunux.
ki BimcoTkoBi rpomri Bin MmaTuMe uepes3 aBa poKu?

5. 3a AKOl yMOBM IOKJIa/IeHUI 10 OaHKY KamiTaja 4epes ABa

poku 36inmbmuThCcA Ha 44 % ?

1 Yepes cKinbKHM POKiB KamiTas, MOKJaAeHUM 10 OaHKY mix

25 % piunux, 36inpmuTeca B 2 pasu? (Cxopucraiiteca
KaJbKYJIATOPOM.)

5. T'oBopsTh, mo B 1723 p. rerbman Ilasio ITonyb6oTox 1mO-

KJIAB /10 AHTJIIMCBKOro 6aHKY BeJIMKHI KamiTan 3 YKpalHu
mig 4 % piunux. ¥ ckineku pasie 36insmuBca 6 Toi Kami-
TaJI A0 HAIIHUX AHIB?

IITopoxy HaceseHHA 3eMJii 3po-
crae npubiauszao Ha 2 %.
CKinbKM JIOOEeH KHTHUME B
2025 p., akmo B 2000 p. ix
oymno 6 mapx?

«=»Bnpasu Ans NOBTOPEHHNA

Obuuncaite (717—718).

717,
718,

a) -67%; 6)-0,1 % 8)(-0,4) ;  1)(-0,3)"".
a) J28.10% ;6) /(0,3 10° ;B J/(C5)*.012 .

Po3B’s:kiTh ycHO piBHAHHA (719—720).

719.
720.

a)x’-3x—-18=0; 6)x*—16x+60=0.
a) x>+ 16x +48=0; 6)x>+4x—-21=0.
www.4book.org
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) § 1 7,,. HABJIN)KEHI OBYMUCINEHHSA
=

Yu MoKHA BUMIpATH HOBXKUHY pelKH abcomroTHO TouHo? Hi.
HasiTe AKIOI0 MOoYyeTe, 10 AOBXKUHA AKOICH peliKy AOpiBHIOE,
Hanpukaazn, 9,42783 M, He BipTe bOMy. AZJKe TOBXKUHY TAKO1
pe#KH 3 TOUHICTIO 40 COTOI YACTKH MiJiMeTpa He MOXHA BHMI-
pATH. Pe3ynpTaT KOXHOI0 BUMiDIOBAHHA — Hab/IMXKeHe 3Ha4YeH-
Hf BEJINYUHHU.

SAxio, BUMIipIOOUHM HOBXKUHY X JeAKOL peMKH, BUABUIH, IO
BoHa Oinbima Bixg 6,427 m 1 menma Big 6,429 M, To 3anTUCYIOTH

x=6,428 = 0,001 m.

I'oBopATE, 1110 3HAYEHHA JOBXXUHU PEeHKH 3HAHWAEHO 3 TOUHI-
crio g0 0,001 m (ogHOrO Minimerpa), abo a6conroTHa moxubKa
HabKeHoro 3HaueHHd 6,428 me mepesmmye 0,001,

Ab6conromuoro noxubxoro HaAGMHIKEHOT0 3HAYCHHS Ha3HBa-
I0Th MOAYJb Pi3HHI MiK HaGAHKEHHM i TOUHHM 3HAYCHHAMH.

SIKI0 TOuHe 3HAUEHHSA BEJIMYMHM HeBimome, TO HeBimoma i
abcosoTHa moxmbKa 11 HaOMMIKeHOro 3HAYEHHA. ¥ TAKOMY BH-
MajKy BKA3yIOTh Mexwcy abconiomuoi noxubru — 4ucso, sxe He
nepeBuIIye abCoMOTHA TOXHOKaA.

Y po3riasHyTOMY ODPHKJIAAL Mexxka abcoroTHOL moXuOKM Ha-
omuxeHoro sHaueHHsa 6,428 nopisuioe 0,001, Ty uudpun 6,41 2
TouHi, a 8 — cyMmHiBHA, Bix TouHOI UdpPHU BOHA BiAPiZHAECTHCA
He 01iIbII AK HA OGWHHUITIO.

Axmo x = 3,274 = 0,002, TobT0 3,272 < x < 3,276, TO Mexa
abcomoTHOI MoxuOKM HabIMXKeHOro 3HaYeHHA 3,274 nopisHIoE
0,002.

HabausxeHi 3HaYeHHA MOXKHA 3alIMCYBATH 1 0e3 MeX IMOXHU-
0ok. IIpu bOMY IOMOBHJINCH 3aIIMCYBATH iX Tak, mob yci mud-
pu, Kpim ocraHHBOI, Oysu nmpaBuaBHi, a ocTaHHi (cyMHIiBHI)
BigpisHaauchk Bifg npaBuabHUX He 6inbin AK Ha oguHUIKO. Ha-
OPpHUKJIAL, AKO0 THIMYyTh x = 6,428 M, TO po3yminTs, 1110
x=6,428 = 0,001 m.

Axmo y=3,247 + 0,002 kr, To nucatu y = 3,247 Kr He MIpHUH-
HaTto. Takuit pegynbraT 6a*xaHo OKpyrauTu: y = 3,25 kr.

VaBiTh, 10 BUMipAIHK (B CAHTUMETPAX) TOBIIMHY A KHUMKKH 1
JOBXKUHY [ IIHOKH:
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h=1,6 — 3 rounicTio xo 0,1,
l=171,5 — 3 TounicTtio go 0,1.

Mesxi abcomoTHUX T0Xub0K 060X 3HaYeHb ogHaKoBi: 0,1, Ase
B OJIHOMY BHIIAAKY I MOXuOKa IpUIIafae HA HEBEJIHKE YHUCJIO
1,6, a B gpyromy — Ha 3HauHO Oinpme uucno 71,5. 1106 oninu-
TH AKiCTh BUMipIOBaHb, O0UHCIIKTE BiTHOCHI mOXHOKH.

Bionocnowo noxubxoo HaOIMKEHOr0 3HaYeHHA HA3HBAIOTh
BifHOIIEHHA a0 COMOTHOI MOXHMOKH X0 MOAYJIA HAOIHIKEHOr0 3HA-
YeHHA,

Hanpuxkaaz, BignocHi moxubxu HabmuKeHs A il JOpiBHIOIOTH
BigmoBigHO:

0,1:1,6=0,0625=6,3 %; 0,1:71,5=0,0014=0,14 %.

3HaueHHd | BU3HAYEHO AKicHiNIE, 3 MEHIIOK BiIHOCHOI I10-
Xu0OKO0I0.

Hil sag HabnaMKeHMMU 3HAYEHHAMM MOXXHA BUKOHYBATH 3
TOYHMM ypaxyBaHHAM NoxuOOK i 6e3 TOUHOro BpaxyBaHHA II0-
xubox. TouHo BpaxoByBaTH MOXUOKY MOXXHA HA OCHOBI BiIacTu-
BOCTel moaBiliHuxX HepiBHOCTel. Hexai, HanpukJian, maca 60Ji-
Ta B rpaMax x = 325 = 2, a maca rafikn — y = 117 = 1, Tob6TO
323 < x < 3271116 < y < 118. [JlozaBInu IO4JIE€HHO I1i MOABIHHI
HepiBHOCTi, OIePIKUMO:

439 < x +y < 445, abox +y=442 + 3.

AmnamoriyHo MOXXHa BUKOHYBATH i iHmmi gii Hag HaOGnmuixeHU-
MU 3HaUYeHHAMU, PobaATE TaKk y HaMOlieIl BignmoBigansHux 06-
YHCJIEHHAX.

¥ MeHII BiAIIOBiJabHUX BUNAAKAX KOPUCTYIOTECHA NPASUNLA-
mu nidpaxynxy yugp.

Haranmaemo, mo decamxosumu 3HaKaMu IHCJIa HA3HBAKTh
yci itoro nudpu, 110 CTOATH IPABOPYY BiJ eCATKOBOI KOMH,

Jravywumu yudpamu Iucaa Ha3uBaIKTh yci ioro uudpu,
KpiM HyJXiB JiBOpydY, fIKi CTOATH mepen mepmox Ludporo,
BiIMiHHOIO BiJ HyJd, i HYJiB MpaBOpYY, IO CTOATH HA MiCIAX
uudp, 3aMiHEHHX NPH OKPYTJIEHHI,

Hanpuxnan, y Habnu:kenomy sHauenHi 0,03074 o’ ars gecsar-
KOBHMX 3HaKiB i worupu smauyui nudpu: 3, 0, 7, 4. A B vabnu-
KeHoMy 3HaueHHi miamerpa 3emii d = 12 700 KM gecATKOBUX
3HaKiB Hemae, a sHauymux uudpp Tpu: 1, 21 7.
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Hexait nano sabanxeni saayenss x = 3,24 i y = 1,4. ITosna-
YUMO NepIHIi BiTKUHYTI npu OKPyrieHH] Ix nmuppyu 3HaKaMu Iu-

TaHHA: X = 3,247, y = 1,47, BuaiifgeMo cymy i pi3HHIO IIUX Ha-
OMMIKeHNX 3HAUEHD!

3,247 3,247
3 1,47 1,47
4,627 1,827

Bgaraui,

. NpyV AoAaBaHHI Ta BigHIMaHHI HAOAMXXEeHUX 3HaAYEeHb Y pe-
>’ aynbTaTi cnig 36epiraTtu cTinbKn AecATKOBUX 3HaKIB,
CKIiNbKM TX Ma€e KOMMOHEeHT Al 3 HaliMeHLL o0 KinbKicTio

DecATKOBUX 3HaKIB.

ITepemHOXUMO HaH] HAOIMIKEH] BHAUEHHSA:
3,247

14?
7N

12967
+

3247
4,57277

¥ posrasiHyTOMY IIPUKJIAA] CJIi 3auIIuTH AB1 3HauyIi mud-
pu. Bzaraui,
. TIPU MHOXEeHHi HabnuxeHUX 3HayeHb y peayneTaTi cnig

| > a3b6epiraTi cTiNbKu 3HaAYYLUMX UMPP, CKiINbKKU IX MAE MHOX-
HUK 3 HaMMEeHLLOoIO KinbKicTIO 3HaYyLWKuX uudp.

IToxgi6HMM IpPaBHUJIOM KOPHCTYIOTHCHA 1 mpu aineHHi HaOnH-
KEeHHX 3HA4YeHb.

Bupineni :xupHUM mIpu@TOM NpaBUIa HA3UBAIOTE NPASULA-
mu nidpaxynry yugp. Bonu He 3a6e3medyI0OTE BUCOKOI TOYHOCTL
HabMuKeHUX 004YHC/IeHb, ajie IiJIKOM AOCTATHI Anaa OinbimocTi
OPUKJIATHAX 3a4ad4.
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(=% | HabnuxeHi 3HaYeHHA YacTo 3anNUCyIOThb Y CTaHAAPTHOMY BUrNA4i.
%" Hanpuknag, samictb m =4 360 000 000 nuwyte m = 4,36 - 10°.
TyT nuile Tpw 3Hauyywi umopu: 4, 3 i 6, a HyNSMU NO3HAYEHO HEBIAOMI
undpu. OcTaHHa 3Hauylla undpa 6 cyMHiBHa, ane He Ginbl SK HA OAWHMW-
uo ii poapsiay. Tobto '
m = (4,36 = 0,01) - 10°, a6o m = 4,36 - 10° = 10",

Mexa abconioTHOT noxubkv aHayeHHs m popisHioe 107, MoBopATS, WO
4,36 - 10° — 3KaYeHHs m 3 TOUHICTIO 10 ASCSTM MinbitoHiB. Mexa BigHoC-
HOi Nnoxubku m QOpiBHIOE:!

107 : (4,36 - 10°%) = T;E”O‘OO% 260 0,23 % .

CTeepaxyioum, Wwo maca 3emni m = 5,98 - 1021 1, posymiioTs, wo Tyr
3HayeHHA 5,98 HabnuxeHe, Mexa 1 oro abcoNoTHOI NOXMBKM CTAHOBWUTL
0,01. Tomy abconioTHa noxubka HabNUXEHOro 3Ha4YeHH:A M AO0PIBHIOE

0,01 - 10% = 10" (1), a BinHOCHa noxubka:
10'%: (5,98 - 10%) = 0,00167 = 0,17 %.

@ Mepesipre ce6e

. 1. ChopmymnioitTe 03HaUeHHA a0COMIOTHOI HOXUOKM HabIMse-
HOrO 3HAYEHHA.
IlTo Take Mexxka abCONIOTHOL IOXHOKH?

IIlo Take BigHOCHA MOXH6Ka HAaGIUIKEHOr0 3HAYEHHA?
Axi nudpu HA3UBAIOTE 3HAUYIIUMH?
Axi uudpu HA3UBAIOTE JECATKOBUMHU 3HAKAMHU ?
CohopmynoiiTe IpaBUiIO MigpPaxyHKY mudp IpH JoAaBaHHI
Ta BigHiMaHHI Ha6IHIKeHUX 3HAYEHb.
. ChopmymroiTe MpaBUIO TiAPAXYHKY IIu(MP OpU MHOYKEHH1

Ta AineHH]I HAOIM)KEeHHNX 3HAUEeHb,

sesseseees

o o o

T e oo oo
3

(‘L‘l Bukonaemo pasom! |

1. 3Ha¥AiTE (3 TOUHUM ypaxyBaHHAM IOXMOOK) pi3HUIIO HA-
OnmxeHux sHauenb x = 1,52 £ 0,011y =0,27 = 0,02,
PosB’asaHHA. [JlaHuM HaOJIMIKEeHUM 3HAUEHHAM BiANIOBi-
JanTh NOABiHHI HepiBHOCTI:
1,61 < x < 1,531 0,25 <y < 0,29,
IToMHOXHMMO BCi YACTHHU OCTAHHBLOI IOABiMHOI HepiBHOCTI Ha
-1, omepxxumo:
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-0,29 < -y < -0,25.

JomaBInu 1110 IOABiHHY HePiBHICTE 40 mepIoi, MaTUMEMO:
1,22 < x-y < 1,28, abo x—y=1,25=0,03.
Bigzmosizgs. 1,25 = 0,03.
2. Maca 3emuri gopisgioe (5,98 + 0,01) - 107 r, a maca aursa-
yoro m’sya — (2,5 = 0,1) - 10% r. Ixe BHMipIOBaHHA TOuHIimIe?
v Poas’as3anHa. 3HalaeM0 MeXXy BiTHOCHOI TOXMOKH
KOXXHOr'0 BUMipIOBaHHA:

0,01-10%7 0,1-10%
1) ————7100 %=0,2%; 2) ———— 100 %=~4%.
5,98-10 2,5-10
Ockinegn 4 % > 2 %, To macy 3eMJii BU3HAYEHO TOUHiIe,
Hi)X Macy M’ sS4HKa.

Bigomoeizgs. Macy 3emii Bumipsino Tousinire.

W BukoHaiiTe yCHO

721. SIki 3 HaBeleHUX Y MPUKJIAZAX UHCEJ MOKHA BifiHECTH [0

TOYHHX, a AKi — J0 HaO/IM)KeHNnX:

a) y mkoJi HaBuaoThesa 900 yuHiB;

0) maca Micaua 7,35 - 10?2 kr;

B) mtoma 6aceitny 600 M2

I') TOBAPHHUM 10i3/ cCKIagaeTsesa 3 60 Barouis;

r') IPUCKOPeHHA BiTbHOr0 mafiHHA AopiBHIOE 9,8 M/c’;

I) KjaaBiaTypa KoMmm’'rioTepa mictuTh 113 Kiasim, a xaa-
piaTypa dopreniano — 87;

e) noroMmcTBO oxHiel iH(pysopil TydensKku Ha piK cTaHO-
suth 75 + 10'°® ocobumn;

€) abpUKaHChKa aHTUJIONA iMITa/ia MOXe CTPUOHYTH y AOB-
KUHY Ha 7,5 M, a KeHrypy — Ha 12 m;

3K) pellenT 0BOUeBOol 3aniKaHKKU Ma€e 9 KOMIIOHEHTiB?

722. BuMipsaBIIK JOBXKUHY DeKM PAHKOM i oniBaHI, ofepIKraiu
pisui il 3HauenHsa: 8,234 m i 8,237 M. fAka goBxkuHA i€l
peitku? Un MOoKHA BUBHAYUTH abCOMIOTHY NOXUOKY AKOro-
HeOyap 11 HaOMMXKeHOoro 3HAUYeHHA?

723. ToBmuHa KHM)KKH m = 35 = 1 mM. HassiTe Hab/MmKeHe 3Ha-
YeHHSA TOBIIUHYA KHUKKH 1 Mexy #oro abcoroTHOI MOXUOKH.

724. BuBo3saum 3 Kap’epy PyAy, 45-ToHHUIT caMOCKu 3po0uB
13 peticis. Yu MoKHa CTBEPAPKYBATH, 1110 BiH BUBi3 585 T pyau?
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725.

Ha3ssiTe gecaTkoBi s3Haxu B uucaax: 2,325; 0,007; 20,7.

726. CxinsKu sHauymux nudp maroTe yucaa: 327; 1,005; 0,028;

7217,

1001?
06’em 3emui mopisaioe 1 083 000 000 000 kM°. CKimbKH
3Hauymux nudp Mae ne HabauKeHe 3HaAUCHHA?

728. OiameTrp mosekynu Bogu fopisHIoE 0,0000003 mM. CrinbKu

Pisens A )

729.

730.

2 731.

732,

733.

734.

>735.

736.

OEeCATKOBHUX 3HAKIB 1 CKiNbKM 3HAYymuX nu@p Mae Ie Ha-
OvoxeHe 3HAYEHHA?

OxkpyraiTe yuco:

a) 37,2539 3 TOuHIiCTIO L0 COTHX;

6) 0,02578 3 TOUHICTIO A0 TUCAYHUX;

B) 6 548 371 3 TOUHiCTIO O THCAY.

3anumiTe y BUIJIALL moABiMHOL HepiBHOCTI BHpAa3s:

a) 4,96 = 0,03; ©6)37,9=0,2; B) 3,05 = 0,01;
r)73 £1; r) 79,25 + 0,05; &) 97 000 = 1000.
Maca aroma I'igporeny mopisaioe 1,0783 (a. o. m.). Ox-
PYIJIiTh Ile YKCJIO IIOCHiZOBHO A0 THCAYHUX, COTHUX, AecA-
TUX, IINKUX 1 3HAUAITE BigmoBigHi abcomOTHI oXUOKHU Ha-
OnmoxeHHA.

Maca adayka 6inema Big 310 r i menmua Big 320 r. HassiTs
Hab/JHKeHe 3HaAUEeHHA Macu sabayka i mexxy abcomoTHOL
HOXHOKH.

1
ITepeTBOPHBIIM UHCIIO 3V JeCATKOBHM Apib, 3HAMIIIN H0r0
HaOmKene suauenns 0,333. 3uaiiaiTe a6COMIOTHY TOXUOKY.
Yu npaBUIIBHO, IIO:

a) %=0,33¢0,01; 0) %=0,33i0,002;
1 1
B) i 0,166 = 0,001, r) e 0,166 = 0,0005?

ITeBuakicTe cBiTia y BakyyMi (y MeTpax 3a CEKYHAY) —
299 792 458 =+ 2, a mBHAKicTE 3BYKY B moBiTpi — 331,6 =
+ 0,1 m/c. HasBiTe HabmmKeHe 3HAUEHHS [IIBUAKOCTI cBiTyIA i
IIBUAKOCTI 3BYKY Ta BinnoBignai Mesxi a6COMIOTHIX ITOXNO0K.
Bigomo, 1m0 4,13<a<4,151 2,59 < b < 2,61. 3uaiinits Ha-
OMMKeHe 3HAUYEHHA 1 Mesxy abCor0THOI MOXMOKH BUPAa3y:
a)a+b; 0) ab; B)a —b.
www.4book.org
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»7317.

738.

739,

740,
»741.

Kopucryouuchk npaBujJIaMy DiIPaXyHKy nudp, 3HAUAITH
cyMy, pisHuUIIO, HOOYTOK i yacTKy HabGIMMKeHHX 3HAUEHb
m=12,311in=>5,407,

3Haruu, 1110 AiaMeTp cToBGYpa Iunu KopiBHIoE 57 ¢M, YUEHB
ofuymcaMB MOy MONEepPeYHOoro mepepisy crosbypa:
2550,5 cm2. Un npaBHJbHA IA Bigmosian? AKmio Herpa-
BHJIbHA — BUIPAaBiTh.

SHaUAITE M0y IT0BEpPXHi Ta 00’eM KaByHa, AiamMeTp AKO-
ro IOopiBHIOE 45 cM.

Cropona kBajpata a = 8 + 0,5. 3naiiaiTe iforo miaomry.
Cropona kBaapara a =0,7 = 0,05. 3HaiaiTE ZOBKUHY HOTO
niaroHaJi.

Pisewn B |

742,

» 743.

744.

745.

746.

747,

2
IlepeTBOpPHBINM 3BUUANHUNA APi0 i HeCATKOBUM, onep-
xanu 0,6667. 3uanigiTe abCOMOTHY MOXHUOKY I[LOTO HAa-

o 2
OnmxeHHA. 3HANAIT HAOMMKeHe 3HAYeHHA YHCIa E 3 TO4-

HICTIO IO THCAYHUX i i10oro abCcoNOTHY ITOXUOKY.

3HaUIiTE (3 TOUHUM ypaxXyBaHHAM mOXu6GOK) cyMy, pi3HU-

10, 06YTOK i yacTKy HaOMHIKeHUX 3HAUeHb @ = 3,24 + 0,02

ib=1,17 =0,03.

Binomo, mo 3,24 < m< 3,2511,73 < n< 1,74. 3uaiinite
m

HabnuKeHe 3HAUEHHA APO0Y e

3HaigiTe a6COMOTHY i BITHOCHY MOXUOKH, AK1 JOIYCKAIOTh,

OKPYTJIIOIOUYM YHUCJIA:

a) 2,54 = 2,5; 06) g =0,67; B)-0,327=-0,33;

r)7,52-10°= 17,5 - 10°%; r)2,58-107=2,6-107".
IMokaxiTe, 110 AJNA MaJUX 3HAYEHb (. IPABUJILHA HAOIU-
sena pisuicTs (1 + o) = 1 + 2. Kopucryouncs Helo,
3HAUAITL HaOMM)KeHi 3HAUeHH:

a) 1,03% 6) 1,002 8) 0,97%; r) 0,998
3HaiaiTe momy Tpamenii, ocEosu Axoia ~ 1,7; b= 0,43 1
Bucota h = 0,841.

www.4book.org
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?748.

»749.

750

2751.

752,

753.

754.

»755.

Tenapx po3BuHYB IIBUAKicTs 34,5 M/c. BupasiTe 1o mBua-
KicTep y KimoMerpax 3a roguHy, OKPYIJIiTh A0 mimux i
3HAHAITEL a0COMIOTHY OXUOKY HaOMMIKeHHA.

Yy MOXXHA YBIMKHYTH B KOJIO Ipuaz 3 omopom 44 +=0,5 Om,
1100 mpu Hanpysi 215 = 15 B cuna ctpymMy He IepeBHIIyBa-
na 6 A?

. Mano Habmmskeni sHavenHs: 2= 7,48 +0,01i¢=3,24 = 0,02.

3HaNIITE (3 TOUHHM YpaXyBaHHAM NMOXUOOK) 3HaUEHHHA
BHpAa3y:

a)z —t; 6)z:t; B)ZZ+t.

Bigomo, mo x=2,15 = 0,05. 3uaiizaiTs BignosigHe 3HaUueHHA
dyHKIIL:

a) f(x) =x%; 6) f(x) =(x — 2)% B) f(x) = (x— 2) 2.

3HaiiiTh 3a MPaBWJIAMU IiADAXyHKY DUGD CyMy, Pi3HMILIO,
no0yTOK, yacTKy HabmmxkeHux sHauensb x =21,37iy =9,832.
IMaso HaOnmokeHi 3HaYeHHda a = 2,23 i b = 3,75. 3HainiTe
3HauYeHHS BHUPAa3y:

a)a’+b; 6)2a-b; B)ab-ad’.

IlopiBHsANTE TOYHICTS BUMiPDIOBaHb TOBINMHM d JIIOACHKOL
posiocunH i giamerpa D Couna, axmod =0,15 = 0,005 mm,
aD=1392000 = 1000 xm.

Heob6xiguo nepeseatu 1 000 =20 M° 6erony. CKinbku peiicis

Ma€ 3pO0UTH CAMOCKUJ, 1100 BUKOHATH II0 POGOTY, AKIIO
Ky30B MicTaTh 2,25 + 0,02 M°?

“="Bnpasu ans NOBTOPeHHs

756.

757.

758.

ITopiBHsAkTE YHCHa:

a)1,3%i1,4%; 6)0,7'%2i0,8'%;
B)(-1,5)°i(-1,6)%; 1) (-0,3)'°i(-0,7)"".
CkinbKM pPO3B’ABKIB Ma€ DiBHAHHA:

a) x2=8; 6) x* +8=0; B) x° =4x;
r)xi=x+1; r)x®=x-3; Nx +x-3=0?
ITobyayiiTe rpadik GyHKII:

a)y=1,4x2 +3; 6)y=(x+3)2-2;
B)y=x(x—2)+1; ry=5-x(x—2).

www.4book.org
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§ 18. BUNAAKOBI noail
TA IX IMOBIPHICTb

OpgHauM i3 po3zisniB cyyacHOI MaTeMaTUKHU € Teopisa MMOBipHO-
creit. Ii madiBasknuBinI moHATTA — iMOBIPHICHUIL eKxcnepuMerm
(BunpoOyBaHHA, CIIOCTEPeXeHHA), nodia (Hacaigok BUIIpoOyBaH-
HA) i mosipricmv nodii. HaBegemo NpuKJIaagy BUIpo6yBaHs Ta
Ix oxkpeMux HacJHigKIB — HeAKHX MOIii.

BunpobyBaHHA Ilogxisa
IMigkupasHA MOHETH Mogera ymajia Joropu
repbom .
Hanucauss KOHTpObHOI poGoru | Bum orpumamn 12 Gaxnis |
OuikyBaHHA DaHKY Panok Hacras
IligkupaHHEA rpagbHOro KyouKa Bunamno 7 ouok
i 3 ; ) TR AT T YT

OcTaHHA NMOAiA HEMOXKJIUBA, 60 HA 'PaHAX I'PAJILHOr0 Kyou-
Ka Hemae cimxu. IToxia 3 mocroBipHa (Biporigua), 60 micas Houl
3aB)kqu HacTynae paHok. IToxii 1 i 2 sunaakosi.

Baaraji, nopis Ha3MBAETHCA HEMONCAUB0KW, AKIIO BOHA HIKO-
JU He MOXe BinbyTucsa, docmogipHow — AKII0 BOHA 34BXKIU
BigOyBaeTnca. AKmo moxia moxxe BigOyTuca abo He BigbyTHCA,
i1 HA3UBAIOTE 8UNAJK0B0I0.

IToxnil mosHaualOThH BEJIMKUMU JAaTUHCEKUMU OyKBamMu A, B,
C, ... abo oiHi€I0 IATHHCHKOI0 OYKBOIO 3 iHAEKCOM: A, Ay, Ag, ...,
A,. 3micT nmoxii mogawTs y pirypaux ayxkrax. Hanpuknaan, Tpe-
TIO IIOAI0 3 TAOMUIIL MOMKHA 3aIMCATH TaK:

A, = {HacraB paHOK}.

CkasaTu HanepeJ IIPO BUMIAIKOBY 0110, 1110 BOHA Big6yaeTh-
c#A ¥ He BibymeTbesd, He MOKHA. SIKIO0 & 115 MoAisa MacoBa, BH-
KOHYyeThCA 6araTo pasis i 3a 0fHAKOBUX YMOB, TO UMOBipHicTB Ii
HACTABAHHSA MOYKHA XapPaKTEPHU3YBATH ACAKHM YHCJIOM.

PosrnasEeMo eKCIEPUMEHT, AKHH IIOJIArac B NigAKHUAAHHI cH-
MeTpuuHOI ogHOpigHOI MOoHeTH i Qikcanil Toro 60Ky, AKHM MO-
HeTa yraJa Zoropu. Moro Mo Ha MPOBOAUTH B OLHUX i THX ca-

www.4book.org
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MHX YMOBAX AKY 3aBrofHO KinbKicTe pasis. ¥ Tabnuii nogamTs-
cA pes3yJIbTATH BOCBMH Cepilt TaKUX BUNPOOYBaHb.

Homep

sapit 1 2 3 4 5 T 8

KinpkicTs
oigxKu- 1000 | 2000 | 3000 | 4000 | 5000 | 6000 | 7000 | 8000

naHb, N

KinekicTs
repbis, n(r)
BigsocHa

okt 0,501 | 0,493 | 0,498 | 0,509 | 0,503 | 0,501 | 0,501 | 0,500
MOABH n(r)

repba, n

Yucao B OCTAHHBEOMY PAAKY Tabnuni ajaa KoXKHOI cepil BH-
3HAYAEThCA AK BiHOIMEHHA KiNMBKOCTI BUnaganHsa repba go 3a-
raJIbHOI KiTbKOCTI NiAKMAAHE MOHETH B I[i# cepii BunpobyBaHb.
BoHO Ha3UBAETHCA 6i0HOCHOI0 Yacmomoio noasu nodii. SIkmo
maHi Tabauni sobpasutu rpadiuno (man. 122), To moxxHa mmoba-
YUTH, 1[0 BifHOCHA YacTOTa IOABU repda KOJIUBAETHCSA HABKOJIO
yucna 0,5 i mano BigpisHaeTsCca Bix HEOTO.

501 | 986 | 1495 | 2036 | 2516 | 3004 | 3504 | 3997

| BiguocHa g
yacToTa,

| n(r)
“n

y R

1 1 1 1 1 1 1 1 P
-

0 1000 2000 3000 4000 5000 6000 7000 8000
KinbkicTs migkugans, n

Man. 122

I

|

‘ Axio B n BunipobyBaHHAX noxia X BinbyBaeTbca m pasis, TO
. m 5

‘ Ipi6 — BH3HAuYae BiHOCHY uacToTy nposasu noxii X. Yucno,

: n

0iig AKOro KOJMBAETHCA BiTHOCHA YacTOTa mMOAil, BUpakae

imosipricms uiel moxii; 1i mosnauarTh 6yKBoIo P (Bix aurmifics-

Koro cJyoBa probability — iMQBipHi¢cTE).
Www.4book.org
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Ileit Tepmin yBiB B, ITackanb. ¥ aucti go II. @epMma Bifg
28 xoBTHA 1654 p. BiH nucas: «BinbmiicTs M0 BBAXKAIOTH,
110 KOJIX BOHH ITIPO 1[0-HeOyAbh He MAaITh IIOBHOI'O 3HAHHA (a4 MU
HiKOJIM He MaE€MO IIOBHOT'O 3HAHHSA), TO BOHU B3araJji Higoro mpo
1Ie He 3HAKTh. 1 mepeKoOHaHU, 110 TaKl AYMKHU IJIu00K0 ITOMMJI-
KoBi. YacTKOBe 3HAHHA TEXK € 3HAHHAM, i HEIIOBHE IIePeKOHAHHSA
BCe X Mae€ JesdAKe 3HaYeHH#A, 0co00JMBO KOJM MeHi BigoMmuii
CTYHiHB Iiel BIeBHEHOCTI. XTOCHh MOJKe 3alIUTATH: <A UM MOXK-
Ha BUMipsaTu Mipy BumeBHeHOCTi umcaomM?». «3BUUaiHO, —
Bigmosim A, — Jyrogu, AKi rpaioThk B asapTHI irpu, o6r'pyHTOBY-
I0Th CBOIO BIIEBHEHiCTH came Tak. Koju rpaBens Kujgae rpajib-
HUAM KyOUK, BiH Hamlepea He 3HA€E, AKe caMe YHUCJIO OUOK BUIIAJeE.
Aue gemno BiH Bce-Taxku 3Hae. Hanpuxiazn, Te, 010 Bel mricTs un-
cen—1,2, 3,4, 5,6 — MaTs OfHAKOBI I1adcy Ha yemix. Aximo
MH JOMOBHMOCSA BBajKaTH MOKJIMBICTH IIOABHM JOCTOBipHOrO 3a
OAMHMUILIO, TO MOMKJIMBICTh BUIIAJAAHHSA IIICTKHU, AK 1 KOXKHOrO 3

’ 1 .
iHmKUX 0’ ATH YKuces, BUPA3UThCA ApoboM g 3asHauy Bigpasy,

II0 Mipy MOXKJIMBOCTI (BIIeBHEHOCTL) moail g HasBaB iMOBipHIi-
cTi0. A 6araro posmipkoByBaB Hajx BuOOPOM BiATIOBiZHOrO CJIO-
Ba i, HaperTi, came MOro BBaXaro HaMBUPA3HIIIIUM » .

B. Ilackanb BU3HAuUaB iMOBipHOCTI AeAKUX moxiit 6e3 mpose-
geHHA BunpoOyeaHb. Ile MoXXHaA 3po0UTH TOAL, KOJMM HACHIAKKA
BUNIPOOYBAaHb YTBOPIOIOTh CKiHUEHHY MHOXXHUHY i € piBHO-
MO JIMUBHMH, TOOTO B YMOBaX IIPOBEJEHOr0 BUIIPOOYBaHHA
HeMa€ MifCTaB YBAXKATH MOABY OAHOrO 3 HACHIAKIB Oinbin uu
MEHIII MOKJIMBUM IIOPiBHAHO 3 IHINUMH.

Posrnsanemo npukiaag. KugawoTs oZUH pa3 OPaBUIBLHUN O1-
HOpigHU#E rpansHu KyOouK (Mai. 123) i ikcyroTs cyMy 0UOK Ha
rpaxi, 1o BUIIaJa AOropu. Pe3ysbTaToOM TaKOro BUNPOOyBaHHA
MOXKYTh cTaTi 6 pisHUX momiii:

E, = {Bunase ogHe OYKO};
E, ={Bunane n8a ouxu};

E ;= {Bunagne Tpu 04KH};

E = {Bunaje 4oTupu OuKu};

E, = {Bunaje m’ATb 04OK};
E ¢ = {Bunaje nricTs 040K}, Man. 123
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IIi micTs moAi# OXOMJIIOIOTE i BUUEPNYIOTH YCi MOMKIHUBI Ha-
CJIIKY eKcriepuMeHTy. BoHM nonapro Hecymichi, 50 KOXKHOTO pa3y
BUIIAZA€E TiIBKH OfHA KiIbKicTh 040K, Yci mricTh moaiit odnakxoso
Moxcauei, 60 MaeThCa Ipo OXHOPiAHMM Ky6uK mpasuIBEHOL hopMH i
CIPUTHICTH I'PaBIlA BHUKJIIOUAETHCA. B TakoMy pasi roBopATh, 10
AJIs1 3AiMCHEeHHA KOYKHOI 3 IIUX MOAi¥ icHye OUH IIaHC i3 mecTH.

Koxny 3 noziit E,—E; a4 HaBeIeHOT0 BUIIe BUIIPOOYBaHHA
HA3UBAIOTH €JIEMEHTAPHOIO, 4 BCK 1X MHOXKMHY — IIPOCTOPOM
eJleMeHTapHUX ITOAiii.

Enemenmapnoro nodiero Ha3UBaIOTh KOMKHUN MOXKJIMBUY Ha-
ciaimok imoBipHicHOrO ekcrepuMeHTy. MHOXUHY BCiX MOMKJIM-
BHUX HACJiAKiB eKCIIEDUMEHTY HA3UBAIKOTEL NPOCMOPOM €leMeH-
| maprux nodil i 103HAYAIOTH I'PebKOI0 OyKBOIO Q (OMera).

Axmo npocTtip ereMeHTAPHUX IOAiM AJA AEsAKOro BUIIPO6Y-
BaHHA CKJIAJAETHCA 3 11 PIBHOMOXKJIMBUX HECYMiCHHX moai#, To

HMOBipHiCTE KOXHOI 3 HHX JAOpPiBHIOE = Hanpuknan,
HWMOBipHiCTE TOrO0, 1[0 HA MiAKHHYTOMY I'DAJIBHOMY KYOUKY BH-

1 — ,
najze 5 040K, JOPiBHIOE re A fiMOBipHiCTE TOrO, 110 ODiZKMHYTA

. 1 . ..
MOHeETA BIaje Joropu repdoM, JOpPiBHIOE 2" Hmosipnicmsv nodii

A nmosHa4amoTs CUMBOJAOM P(A ). SAKnio nepury 3 mMux Iogii mo-
sHauuTH 6yKBOIO A, a Ipyry — B, TO P(A)=—6—,P(B): 7
IcuyroTe noail HeenemenTapHi. Po3rnsaremMo, HaIpUKIIAL,
' raky noaio: C = {rrosBa mJIaCTUHKY IOMiHO 3 8 oukaMu}.
| OCKLIBbKH IIACTHHOK AOMiHO ycboro 28, To BUnpobyBaHHsA, 110-
B’A3aHe 3 BUOOPOM OAHIE] IVIACTUHKY, BUYepyeTheA 28 piIBHOMOXK -
JIMBUMH i He3aNeKHUMH Hacaigkamu. Orixe, IIPOCTip eleMeHTap-
HUX IIOJiM AJIA JaHOI'0 BUIIPOOYBAHHSA CKJIANAETHCA 3 28 eneMeH-
TapHUX noxin E;, pei=1,2, ..., 28. IToxis C moxe BindyTucs, AKIIO
BigOyaeTbes OHA 3 TPHOX eJIeMeHTapHUX IMOAii (maj. 124):

| 2
: 1) E, = {noABa n1acTUHKHI 5 b

3
2) E, = {nosiBa miacTHEKE — };

4
; 3) E, = {mosBa mIacTUHKM vy 1.

www.4book.org
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KaxyTb, mo nozii C cupuAwTs TPH eleMeHTapHI moxii
3
28 °

PosraaHemo saransHuM BUNafoK. Hexait BunpoOyBaHHA Mae
CKiHUYeHHY KinbKicThk (n) PIBHOMOXJIHUBHUX i HecyMicHHX
HacuaigkiB i A — gesAxa BUOAAKOBA IIOAisA, IIOB’sA3aHA 3 JAHUM
Bunpobysanuam. Bynemo HasusaTu enemenTapHy noziio E
CILPUAMAUE0I0 ONA 6unadko60i nodii A, AKINO HACTAHHSA MMOAIL
E, B pesynbraTi BUNpOOyBaHHSA NPUBOAUTH A0 HACTAHHA IOAII
A. ko KinbKicTh e1eMeHTAPHUX MOAil, COPHATINBUX MOAIL
A, nmosHauuTu uepes n(A), To IMOBipHiCTE BUNAAKOBOI mozaii A
BH3HAUYAETHCA 3a (hopmMyoI0:

(E,, E,, E3) 3 moxnuBux 28, romy P(C) =

P(A)= n_(é_)_ 1

3amaua. 3 nepeBepHyTHX 28 KiCTOYOK AOMiIHO HaBMaHHA
OepyTs ongHy. fKa HMOBipHicTH TOro, 110 Ha Hili BUABHTHCA
BCBOTO:

a) 2 ouku (rmoxia A); 6) 4 ouku (noxia B); B) 11 ouok (ozisa D)?

v PosB’aszauuda. Icaye 2 KicTouku foMiHO 3 1BOMA OUKA-

01 01 2 )
MHn 2 1 3R10T0‘-IRH3'-IOTHDM& OYKaMH | 72+ |» 1 xicTou-

4’3’ 2
Ka 3 11 oukamu e Yceworo moxauBocTeit Bmbopy 28, 60 B3ATH
MOJKHA 6y,uh-mcy 3 28 kicTouok. OTxe,
2
P(A)=—=—, P(B s P{D)=
(A)=— ==, P(B)= D)=

Hassemo BakauBimi BiacturocTi fimoBipHOCTiI BUIagKoBO1
moxii.

1. fAxmo C — noxia memoxauea, To P(C) =0.

2, fAxmo B — moxisa gocToBipHa, To P(B) =1.

3. Axmo X — moxia sunagkosa, To0<P(X)<1.

4. flkmo E,, E,, E;, ..., E, — enemenTapHi mogxii, 1o
BHYEPNYIOTE AesAKe BUIPOOYBaHHS, TO

P(E,) + P(E,) + P(E3) + ... +P(E,)=1.
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MopibHo Ao reomeTpii Teopilo MMoBipHOCTeW MoxHa Byaysatv Ha
OCHOBI cucTemu akcioM. pwn LbOMY BBOAATLCS OCHOBHI NOHATTA

Teopii MMOBIPHOCTE Ta BiAHOWEHHA MiX HUMW | GOPMYNIOIOTLCA aKcio-
Mu. Bci iHWI NoHATTA | TBepAXeHHs BasyloTbes Ha NobynoBaHiin cucTeMmi
aKcioM 3 HexTyBaHHAM iHTYIuil Ta pocsigy. AkciomaTuaysaTu Teopito iMMo-
BipHOCTel MoXHa pisHMMK cnocobamu. Lle B pisHi yacu pobunu I Bonb-
maH (1908), C. H. BepHwTeitH (1917), P. Mizec (1919, 1928), A. Jlom-
HuubkMin (1923). Haikpallolo 3 Takux BBAXaAETLCA CMCTEMa akciom, 3a-
nponoHoBaHa B 1929 p. A. M. KonMoroposum. 3 Heio BW 03HAOMUTeCH
y CTapuwii WKoNi Ta BULMX HaBYaNnbHWUX 3aknagax.

AkcioMaTuU4HWIA Niaxin oae aMory WWPOKO BUKOPUCTOBYBATKU Teopilo
MOBipHOCTEl A0 PO3B'A3YBAHHA PiI3HWUX TEOPETUYHMX | NPaKTUYHUX 3aB-
OaHb, a TaKOX BU3Ha4aTW Mexi ii 3acTocyBaHHS.

p' Mepesipre cebe

o1

fAxi moxii Ha3WBAXOTH BUIALKOBUMU ?

HapeniTs npuKIagy BUNAAKOBUX IIOA1M.

Axi nmoail Ha3MBAOTH HEMOMKJIUBUMM, JOCTOBipHIMU ?
HageniTs npukaag IpoCcTOPY eJeMeHTaAPHUX IOAiM.

Axi moxii HasuBawTh eeMeHTapauMu? HaBeniTe mpukaguy.
Yomy mopiBHIOE HMOBipHiCTE BUIIAAKOBOI mTOAii?

Yomy nopiBHIOE iMOBipHiCTS focTOBipHOI MOAii? A HEMOXK-
JINBOI?

IlTo Taxe BiZHOCHA YacTOTA BHIIAJAKOBOI mmoaii?

f_ . BukoHaemo pasom!

1. Maemo gBa KyOUKH, B AKUX 110 2 rpaHi BiAIOBiIHO YepBO-
HOr'o, »XO0BTOro i senenoro Koawsopy. IlizkupawTe 1X pasom i
GiKCcyIOTE KONBOPU r'paHeii, Ha AKI BnagyTs o6uaBa KyOMKHU.
3anmuuIiTe OpocTip eleMeHTapHUX IIOAIiH JJIA TAKOI'0 BUIIPOOY-
BaHHA.

v

Posp’aszanua. fAxmo ob0ugea KyOMKHM BIanm Ha

JKOBTI rpaHi, TO 0 II0Ji}0 TO3HAUATHUMEMO CHMBOJIOM M.
SK1mo ogyH BIaie Ha YKOBTY, iIHIIINY — Ha YePBOHY, TO TAKY IIOA110
mo3HavaTuMeMo xvy. Toxali mpocTip eleMeHTAPHUX IIOAIA IndA
3agaHoro Bunpobysauna Oyae Q = {xcxH, 33, wu, #c3, Hy, 34}.

2.

Habuparouu HOMEp TesedhoHy, a60oHeHT 3a0yB OCTAHHIO

uudpy i Habpas ii HaBmauHA. Aka MoBipHicTE TOTO, 110 BiH
npasuJILHO Ha0OpaB 1iell HoMe

?
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v PosdB’asanHA. YHCI0 BCiX MOMJIMBUX BHUIAAKIB
n =10, a yucJI0 CIPUATINBUX BUOAAKIB m = 1. Tomy mykaHa

HmoBipHicTE P = 10"
3. Kuparors nBa rpanbHuX KyOuku. fIka fimosipricTs TOrO,
L0 HA HUX BUNAAYTHL OYKH, CyMa AKUX NOpiBHIOE: a) 4; 6) 5; B) 8§?
v PosB’aszauHada. Koxuil posraaaysaniii mogii mocrasu-
MO y BigmoBigHicTE ABOIMU(POBE YKUCJIO, IUDPH AKOrO Bixmosi-
NalTh OUKAaM, 1[0 BUNAJIH IIPH NaAiHHI nepoioro i Apyroro xy-
oukKiB. MoxauBi TaKl BUAAKHA:
11,12, 13, 14, 15, 16,
21, 22, 23, 24, 25, 26,
31, 32, 33, 34, 35, 36,

61, 62, 63, 64, 65, 66.
fAx 6auumMo, gasa gaHOro BUIIPOOYBAHHA HPOCTIP eneMeHTap-
HUX nogin Q mictute 36 ereMeHTiB.
a) Cymy ouOK, 1110 ZopiBHIOE 4, KaroTh Tpu uncaa: 13, 221 31.

Maemo 3 cnpuATauBi enemeHTapHi moxii i3 36. Tomy myxaHa
HMOBipHicTE:

B) Cymy ouoxk 8 marots 5 map: 26, 35, 44, 53, 62, Tomy
5
PB)= P

W Buxonaiite ycHo

759. fxoio 3 moryaAy Teopil iMoOBipHOCTEH € moAisa: a) mpu
HafiHHI rpaJsHOro KyOMKa BHIAAYTE I ATH 0Y0K; 0) AUTH-
Ha HapoxuTsca 30 JII0TOro; B) IepecTaHOBKOK OYKB y CJIOBI
«3ebpa» ojgeprkaTHu cJIOBO «0Oepesa»; r) BubpaHe HaBMaHHA
aBoirbpoBe UKCJIo BUABUTHCA MeHIIUM 3a 100; 1) mobyzo-
BaHUM rpadik HenapHol QYHKII] BUABATHECA CHMETPUYHNM
BiITHOCHO IIOYATKY KOOPAUHAT.
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760. fAxa fiMOBipHiCTE TOr0, IO IPH NIAAiHHI rPAJILHOr0 Ky6nKa
BUIIaJe: a) ABa oUuKH; 0) mapHa KinbKiCTh O4OK; B) KinbKicTE
O4YOK, KpaTHa 37?

761. BepyTh HABMaHHA IJIACTHHKY AoMiHOo. SIKa #iMoBipHicTH
TOr0, 1110 BOHA: a) € xybJsieM; 6) He € gyOaem?

762. OnunriTe IpocTip eJIeMeHTAPHUX MOAiN AJIs JAHOI'O eKCIIe-
PMMEHTY: a) BCTAHOBJIEHHA JHA HADOJKEHH JOBiIBLHO 00-
paHoro yuyssa; 0) BU3HAUYEHHA KiJIBKOCTiI KOpeHiB KBaapaT-
HOr'0 piBHAHHSA; B) YCTAHOBJIEHHA KiNbKOCTi coissHUX TO-
YOK KoJia i rinep6osiu, mo0yZOBaHUX B OAHIiM cucTeMi Koop-
OUHAT.

PieeHs
3HauaiTe iMOBipHiCTE TOrO, 1110 BAII TOBADHUII HADOAHUBCSH:
a) B cepeny; 0) HaBecHi; B) y BepecHi; ) 1 ciuna.

Y 9-A knaci gaBuaroTeca 20 yunis, 25 % 3 AKUxX —
BizmMimHMKHK. [IOBOAUTH TEOpEMY CHHYCiB HaBMaHHA BHU-
KJIHKaIOTh OJHOr0 y4HA. fIKa iMOBipHIiCTE TOrO, IO ITEe Oy ae
BigMiHHEUK?

Ha6uparouu Homep Tenedory, aboHeHT 3a6yB mepiry mud-
py i HabpaB ii HaBmaHHA. fIka iMoBipHiCTH TOrO, IO IO-
Tpi6HMI HOMep BiH HabpaB IPaBUJIBHO?

ITodapboBanuii 3 ycix 6oxiB mepes’s-
HUH KyOuK posnuaanu Ha 125 pisEUX
KyOuKis i scunanu ix y ropbuny. dka
MMoOBipHicTE TOTO, 1110 6EpydYH 3 TOp-
6uHM KyOMK HaBMaHHA, BisbMeTe Ta-
Kuit, y skoro nodpapboBaHo: a) TpHu
rpaxi; 0) Tineku ABi rpaHi; B) TinbKu
oxHa rpasb (manu., 125)?

3 OyKB, HAIIMCAHKX HA OKPEMHUX KapT- m m '
Kax, ckaanu cnoso TOTOMHICTD.

IToTiM 11i KAPTKY IIepeBePHYJIN, IIepeTa- Man. 125
CyBAaJIH i B3s/1M1 HABMAHHA OAHY 3 HUX. SIKa MMOBipHiCTE TOTO,
1110 Ha Hiit BuABUTLCA: a) 6ykBa T; 6) 6yksa O; B) 6yxksa H?

Y Topbuni 5 6inux i 7 yopHUX Kyiak. SIKa iMoBipHiCTE TOrO
10, 0epyun HaBMaHHA, BUMMYTE 3 Hel: a) 6iny Kymnto; 6) wop-

HY KyJI10?
www.4book.org
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769, ¥ mimeurky 10 sropayrux nanipmis. Ha gBox i3 HUX Hanuca-
HO «Hi», 8 Ha pemTi — «Tak». fIxa iMoBipHicTh TOrO, 1110 HA
B3ATOMY HaBMAaHHS{A NAIipIi BUABUTHCS CJI0BO «TaK»?

770. B amuky 10 uepBOHUX i 5 KOBTHUX KyJb. 3 HBOIO BUHHAIN
OIHY KYJII0 Y4ePBOHOI'0 KONIbOPY i Bigkaanu Boik. ITicaa npo-
ro 3 Amuka 6epyTs mie OOHY KVJII0 HaBMmMaHHA. fka
HMOBipHICTE TOrO, 110 BOHA BUABHTLCA XOBTOI0?

» 771.Y amarasHAX 0epyTh y4acThb 25 yUHiB miepioi mxomau, 15 —
apyroiil0 — Tperpoi. fIxa #HMOBipHICTE TOTO, 1110 IEPITAM
BHUCTyHATHMe yYeHb 3 IIePII0oi MIKOJIu?

772. ITacaxxup yekae TpamBait Ne 1 a6o Ne 3 Ha 3ynuHILi, e 3ymu-
HATLCA TpamBal Ne 1, 3, 4 i 9. Brakarouu, 1o Bci Tpam-
Bal MiAXOAATH OJHAKOBO YaCTO, 3HAMUAITH iMOBipHiCTS TOTO,
10 IepIIuM NpUNAe N0 3YyNUHKH TpaMBal, AKOI'0 4eKae
macaxXup.

~ Pisens b

773. Ha 1000 6ineriB notepei npunagae 1 surpam 1000 rpH.,
10 Burpamis mo 200 rpH., 50 — no 100 rpx., 100 — 1o
50 rpH. Pemra 6ineriB HeBurpamsi. 3HaiaiTh iMOBipHiCTE
BUTDAIITY Ha OguH Oisnet, He Menmoro Big 100 rpH.

» 774,V nmaprii 8i 100 geraneit 75 peraneit nepaioro copry, 15 —
Ipyroro, 8 — Tpernoro i 2 gerasni 6paxkoBani. fka iiMoBip-
HIiCTBH TOrO, LI0 B3ATA HABMAHHA JAETAJIb BUABUTHLCH IIep-
mroro abo Apyroro copry?

775. I3 10 KapToK, 3aHyMepoBaHuX uyucaaMu Bix 1 go 10, Buii-
MaTh 0aHy. fka iMoBipHicTHE TOro, o il HOMep BUA-
BHUTbCA MEHIINUM 3a 7 i 6inbiamm 3a 3?7

776. B ypHi € 30 xeroHiB 3 HOMepamu Big 1 go 30. fAka
UMOBipHiCTE TOr0, 1[0 TEPUIUI BUTATHYTHH 3 yPHU HABMAaH-
H KeTOH He MicTuTuMe ruhpu 6?

» 777. 3 15 KapToK, HyMepoBaHUX umuciaaMu Bifg 1 mo 15, Buiima-
0T OgHYy. fIka fiMoBipHicTH TOTO, 1110 HOMED BUHUHATOL
KapTKY BUABUTLCA: a) KpaTHUM 3; 0) KpaTHUM 47

778. 3i 100 HayKOBIIiB YCTAHOBU AHIIIACLKOI0 BOJIOAi0ThL 90,
HiMmensxow — 85, 80 oci6 — oboma muMu MOBaMH.
3HaiaiTe iMOBipHiCTE TOrO, 110 BUOpaHUM HABMAHHSA HAY-
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KOBeIb 3 I[iel yCTAaHOBM: a) BOJIOAi€ aHIJIiMCbKO0O a60
HiMelnbK010; 0) He 3HAa€ Hi aHTIIINACHKOI, Hi HiMenbKOol.

» 779, IlizkuaaoTs ABa rpajJbHUX KyOouku. fdka HMOBlpHICTb mo-
ABY Xoua 6 oxHiel micTku?

780. BepyTs HaBMaHHA INIACTUHKY aoMiHo. fIka iiMoBipHicTh
TOro, 10 Ha Hilf €: a) Bcboro 9 ouok; 6) 6inpin Hixk 9 04OK;
B) MeHII HiXX 9 ouok?

781. ITodap6oBauwnii nepes’ suuit Kyouk posmuisanu Ha 1000 pis-
HUX KyOuKiB i 3cunanm ix y ropbuny. Aka éfimoBipHicTs TOrO,
1o 6epyum 3 TOpOMHM HABMAHHA OANH KYOHUK, BU Bi3pMeTe
Taku¥, AKUHN Mae: a) npuHaMHi ogHY nodapboBaHy rpaHb;
0) Tinsku nBi nodapborani rpani?

» 782, 3uaiaiTe imoBipHicTs TOrO, 110 BUOpPaHe HABMaHHSA IBO-
nu(poBe YHUCIO0 KpaTHE 5.

783. OgHOUYACHO MiAKMIAIOTH ABi OMHAKOBLI MOHeTH. 3HAHUAITH
imoBipHicTh moxii: a) A = {Bunas oxuH repb i ogHA peiKal;
0) B = {BumaJio He MeHIIIe 0OZHOrO repba}.

784. CTpineup y He3MiHHHX ymMoBax poOuTE 5 cepiit mocTpiais
o mimreni. B koxkHi# cepii — 100 nmoctpinis. Pesynbratu
cTPins0M 3aHeceHO B TaOMuI0. 3HAKAITE BITHOCHY YacTo-
Ty BJAYYEHHS B MiIlleHB: a) B KOXKHili cepii; 6) y mepirux
300 mocTpinax; B) B ocranHix 300 mocTpinax; r) y Beix
500 nmoctpinax. ChopmysnroiiTe rimoresy npo ¥MMoOBipHiCTH
BJIYUYEHHA B MillleHb.

Howmep cepii | 1 | 2 ‘ 3 4 5

Kinekicts BJIY"-IEHIBYMIIIIEHI: 69 I 64 | 72 | 78 | 65

785, IlepeBipunu 500 noBinbHO BuOpaHUX meTasell i BUABUIIN,
oo 5 i3 Hux — Opakosani. CKineKM 6pAaKOBAaHUX HeTajei
MOXKHa ouikyBaTH B mapTii 3 3 500 mTyx?

786*, HocaiziTe posmoxis xJomyuKiB i AiBUATOK y pOoAMHAX, AK1
MalOTh TPOE AiTei pisHoro Biky. Beaxaiire, 1110 iMOBipHiCTH
HApPO KEeHHA XJIOMYMKA 1 AIBUMHKM OJHAKOBA.
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<=rBnpasu ANA NOBTOPEHHS

787. Dynk i sagaso hopmyJioo f(x) =—5x + 3. 3uaiiaits f(0,1);
7(=2,5); f(-10); £(0,3); f(-1,2).
788. Po3B’aKiTh PiBHAHHA:
a) 1- 4x —5x%=0; 6) —3x°+ 5x + 2 =0.
789. Po3B’axiTh HepPiBHICTE:
a) (83x — 1)(x + 3) > x(1 + 5x); 6) x°+ 8x + 8 < 3x2.
790. ITobyxyiiTe rpadik dyHKLii: a) y = |x2 - xl; 6) y=x%—|xl.

§l9. BIAOMOCTI NMPO CTATUCTUKY

—

Hayky, B AKil mocaimxyroTbca KinbKiCHI XapakTepHCTUKHN
MAaCOBHX ABUII, HABUBAITL MAMEMAMUYLHOI0 CMAMUCTIUKOIO
(Bix maTMHCHKOTrO CJIOBA status — CTaH, CTAHOBHILE),

Ipukaax 1. I3 87 geB’ATUKIACHUKIB OfHi€l IIKOIK 7 MaOTh
oninku, mo BignmosizaTts I piBHIO HABYaJIbHUX AOCATHEHB,
33 —1II,31 —IIIi 16 — IV pisHro. Ile kineKicHi XapakTepucTu-
K¥ IIPOBEIeHOI KOHTPOJIBHOI pofoTH. IX MOKHA mozaTH y BUT-
napi rabaui,

PiBeHb HABUANIBHUX JOCATHEHD ‘ I ‘ II ‘ III‘ IV

KinexicTe yuHiB | T ‘ 33 ’ 31 | 16

Haouno 300pas3uTtu i gagi MoXx-
Ha 3a A0IIOMOI'0X0 CTOBIIUACTOI miar-
pamu (man. 126).

CroenuacTi giarpamu y craru-
CTHIII HA3UBAIOTH zicmozpamamu
(Big rpensKux ciaiB histds — cToB,
gramma — HaIuCaHHI).

Y po3raaHyTOMY NOpHUKIani
unersca npo 87 yuris. Cnpasa I II III IV
3HAYHO YCKJIAAHIOETHCHA, AKIIO Pisenn
JOCTiIKYIOThE Macoéi asuuwa, Mo Man. 126

www.4book.org
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OXOIJIIOITE THCAYL ab0 ¥ MIiNbHOHH JOCHIAKyBaHUX 00’ €KTiB.
Hanpugnang, B3yTTeBUKaM Tpeda 3HATH, CKiIbKM B3y TTH CJIiJ BU-
INYCKATH TOro yu iHmoro posmipy. Ak ne 3’sicyatu? Onouratu
BCiX, TOOTO JeCATKH M1JILHMOHIB YOJOBiKiB i 2KiHOK, — HaATO A0-
poro i gosro. Tomy pobusaTe 6ubipxy — GOPMYIOTH CKiHYEHHY
CYKYIHICTH HE3aJIeXKHUX Pe3ybTaTiB CIIocTepesKeHb. ¥ JaHOMY
BHIAJKY ONUTYIOTH BUOIPKOBO JIKIIIe K1JIbKA JeCATKIB Y1 COTEeHb
JIIOJIEH.

Ipuknan 2. [Ipunycrumo, 110, onurasinu 60 xiHOK, po3mi-
P¥ IXHBOT'O B3y TTA 3aIIMCAIA B TAOIUILIO.

23,5 24 |23,5| 23 |24,5 23 |22,5|24,5|22,5(23,5|23,5/23,5
25,5 21 | 24| 25 23,5 22| 23 |24,5| 23 (24,5 23 |24,5

25| 24 |21,5|23,5|24,5(22,5| 22 |23,526,5(25,5| 25 | 26
24 | 23 | 24 (24,5 22| 24 |23,5(21,5(23,5 25 | 24 |22,5

25,5|21,5|24,5 26 | 25 |23,5(22,5 24 | 23 [22,5| 24 | 25

ITe Bubipka 3 60 s3Hauens (maHux). 1A 3py4HOCTi IX rpymny-
I0TH ¥ KJiacHu (3a poamipamu B3yTT#) i BigMiuaroTs, CKiJIbKHY 3HA-
uyeHb BUOIDKH MIiCTHThH KOXKHUAM KJIAC.

Poamip
B3yTTHA 21 |21,5| 22 |22,5| 23 |23,5| 24 |24,5| 25 |25,5| 26 |26,5
KinekicTs
Bt 1‘3‘3‘6710’9861421

Taxi Tabanii Ha3UBaKOThL wacmomuumu. B HUX yucna gpyro-
ro pAAKa — 4Yacmomu;, BOHU OKA3YI0Th, AK YaCTO TPAILIAIThL-
cs1 y Bubipiti 1i um igmmni i1 sHayenHs. Bidnocnorw wacmomoro 3Ha-
4eHHA BHOIDKM HAa3WBAaIOTh BiAHOIIEHHA YacTOTH 3HAYEHHA 10
KinekocTi yeix 3Hauens BUOipKu, BUpaskeHe y Biicorkax. ¥ pos-
IIAHYTOMY HOPUKJIaAl yacToTa po3mipy B3yTTsa 24 nopisHioe 9, a
BigHocHa wacrora — 15 %, 609:60=0,15=15 %.

3a 4acTOTHOIO TabJHMIIeI0 MOXKHA MOOYyAYBaTH ricTrorpamy
(mag. 127). BoHa Ha04HO NIOKA3Y€E, AKY YACTUHY B3YTTsA DarKaHO
BUIOYCKATH TOr0 4u iHOIOr0 po3mipy. 3pos3ymino, 1o ofepxaHi
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Poawmip BayTTa
Man. 127

B TAKHH c110ci0 BHCHOBKHM TiJIBKY MMOBipHi, HabmmKeHi. Aje giasa
NPaKTUYHUX TOTPed 1boro 6yBae JOCHTE.

Bubipku xapakTepuU3yIOTh YeHMmMPAaibHUMU MeHIdeHYiaMU:
MOJI0I0, MeiaHOI0, cepeIHIM 3HAUEHHSM.

Moda eubipxu — 1e Te 1i 3HAYEHHA, AKe TPAIIAECTHCA HAM-
yacrime.

Mediana 6ubipku — Iie YUCJIO, AKE <«IOAiNA€» HABIILI
YIOPAAKOBAHY CYKYIIHICTE yCciX 3HaUeHb BUOipKHU.

Cepednim snavennam eéubipxu Ha3UBAIOTH CepeJHE apudme-
THUHE ycix 11 3HaueHb.

Hexait nano subipky: 1, 3, 2,4, 5, 2, 3,4, 1, 6, 4. (*)

Vnopaakyemoii: 1,1,2,2,8,83,4,4,4,5,6.

Moga panoi Bubipku gopiBHIOE 4, OCKiNIBKH 4 TpamiAaeThes
Hanuacrime (Tpuui).

Meniana ganol Bubipku gopiBHIoE 3, 60 uuciao 3 ¢moxminse»
BIIOPAAKOBaHY BUOipKY HaBHIiN: nepex Helo i micana Hel — ofHA-
KOBi KinbKOCTi uneHiB ynopaaxoBaHol BUOipKH.

Axio BriopsaaKosaHa BubipKa Mae mapHe YHUCJIO 3HaUeHb, TO
i1 Mmexiana popiBHIOE miBCcyMi ABOX i1 cepeAMHHUX 3HaUYeHb. Ha-
npukian, nns sudipku 1, 2, 3, 3, 3, 4, 4, 5, 6, 6 mexiana

3+4
m= =3,5.
2

Cepenue 3HaueHHA BUOIpKHU (¥):

141+2+243+3+4+4+4+5+6 b 35
11 EETH
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Bubipka Moxxe He MaTH MOAU, HAIIPUKJIAL:
4,5,6,7,8;

MaTH ABi momm:
2,8,4,4,5,6,6,7,8. -

Kpim BigoMux Bam NiHIAHWX, CEKTOPHWX, CTOBMNYaCTMX Aiarpam i ricto-
rpaM y CTaTUCTUL| YacTo BUKOPUCTOBYIOTE AiarpaMu iHWWX BUAIB.
Hanpwknag, wob Hao4HO NokasaTW, CKiNbKW HaceneHHs neBHoi cTaTi i Biky
Xuse B pepxasi, byayloTe cTateso-sikoBy nipamigy. Tak ii HasvealoTk, 60 B
BinblUOCTi BUNAAKIB (AKLLO AepxaBa BNPoAOBX TPUBANOIro Yacy He 3asHasana
BENWKWX NOTPACIHL) AjarpaMa cxoXa Ha BUCOKY CTyniH4acTy nipamigy. Ans
yKpaiHLUIiB LA giarpama Ha nipamiaoy He cxoxa. Ha manioHky 128 HaBefeHo Ty ii
YyacTuHY, LLO Bignosigae nioasm Bikom Ao 80 pokie (ctaHom Ha 2007 p.).

3BepHiTb yBary Ha NpoMixku, nosHaveHi 6ykeamun A, B, B, I'. IIpomizkok
A Bianosifae icTOTHOMY 3MeHLWeHHI0 HapoaxysaHocTi B 1931—1933 pp.
Yum 3ymMoBneHi Taki HeraTueHi gemorpadiyHi aBuLa B icTopii YkpaiHu?

Pagumo HaByMTUCA «4UMTaTU» | Taki giarpamu, pobuTu BUCHOBKM, AKi
BUNNUBAIOTb 3 HUX.

Yu npaBunbHO, Wo B YKpaiHi xnon4yukiB HapoaxyeTbea Ginblwe, Hix
AiByaTok, a nicna 25 pokie YoNogikiB cTae MeHLWe, HiX XiHOK?

-
=

300 200 100 Bix 100 200 800 Tuc.ocic Man. 128
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# Nepesipre ce6e

IITo mocnimsxkye MmareMaTUYHA CTATUCTHKA?

IITo Taxe ricrorpama?

Axi aBuIa HA3UBAIOTH MACOBMMHU?

IITo Taxke Bubipxa? Yacrora Bubipxu?

Ha3sBiTh neHTpaabHi TeHAeHIil BUOIpKH.

IITo Take cepeaHe 3HaUeHHs Bubipku? A meniaxa, moma?

i b o8 8

v/ | BukoHaemo pasom!

1. IlepeBipka incnekiicro axocti 20 TBepAXX CUPIB COPTY « VK-
palHCBKH#» (32 BMiCTOM KUDPY) Zaja TaKi pe3yJIbTaTH.

BwmicTt :xupy, % ‘ 44 | 45 | 46 47 ‘ 48

KinpxicTs BUIIpoGyBaHb 1 4

5’7‘3

3HaUiTE HeHTPaNbH] TeHAeHITi] BUOIDKH.

v Poss’asanua. Moga gauol Bubipku mopieHioe 47, 60
Ile 3HAUEHHA TpaIiseThesa Hattuactime (7 pasig).

Bubipka mae mapHe 4HCJIO 3HAaUEHb, TOMY 11 MegiaHa nopiBHIOE
niBcyMi ABOX 11 cepeMHHUX 3HAUEHb — I AECATHM i OfMHAAIIA-
TUM HOMepaMmu, 60 Bcroro wieHis Bubipku 20. Ilum HoMepaMm y
Bubiprri (44; 45; 45; 45; 45; 46; 46; 46; 46; 46; 47...) BigmoBigaroTH
sHaueHHA 461 47. Otxe, (46 +47) : 2=46,5 — mezniana BuOipKH.

3HakiaeMo0 cepeHE 3HaAUEeHHA BUOIpKU:

; ; : 77 -3
44-1+45-4+ 46-5+ 47.7+48.3 _ 927 =46,35.
20 20

Bignosigs. Moga — 47; meniana — 46,5; cepenne 3Ha-
yenHa — 46,35.

2. 3a po3B’A3yBaHHA 3a71a4 I’ ATH YYACHUKIB oiMmmiagu oxep-
sxasnu Bix 0 mo 3 6anis, gecaTs — Bix 4 7o 6, TPUAIATE — Bix 7 K0
9, copox yworupu — Bix 10 mo 12, micrHaauaTs — Bixg 13 go 15,
mecaTts — Big 16 mo 18, gsa — Bix 19 xo 21, Tpu — Bix 22 mo
24 6anis. CkaazgiTe uacTorHy Tabnuiro i nobyayiite BignoBigHy
ricrorpamy.

v Po3ds’sa3aHuda. YacToTHa TaOJIHIA Mae TAKUH BUTJIAL
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KinekicTs
6aiiB

0-3| 4-6|7-9|10-12|13-15{16-18|19—-21|22 - 24

V]

10 30 16 10 2

Rmnmcnj 5 44

YYaCHHKIB

BiznosigHy ricrorpamMy HaBeJeHO Ha MaJdOHKY 129.

45 T —
10 ¢
35 +
30 + .
25 T
20 T+
15 A
10 -

1

0 3 6 9 12 15 18 21 24
KinekicTs 6anis
Man. 129

Kinekicrs yuacHuKiB

|
|
|

(W' Buxowaiite 1rmo_"

791. 3naiiniTe MOAy, MeiaHy i cepeZiHe 3HAUEHHA BUOIpKHA:
a)3,3,4,5,5,6,7,7,8,8,8,9,10, 11;

6)9, 10,10, 11, 12,12, 12, 13, 15, 15, 16, 17.

792. ¥ xorkypci « Kerrypy» 6panu yuacts 2 000 ocib pisusa «Ka-
ger». Ha man. 130 zo6paxkeHOo BigmoBigHicTe Mix
KinekicTio yuacHUKIB (%) i kinbkicTio 6asiB, AKY BOHU Ha-
opanu. Ky iHpopMariro Ipo pe3ynabTaATH KOHKYPCY MOXK-
Ha OJep KAaTH 3a AOIIOMOIOI0 JaHOoi ricrorpamMu?

793. YraxiTe HeHTpanbHI TeHAeHIil BubipKu i BizHOCHY YacTo-
Ty KOYKHOTO 11 3HaUYeHHA, AKNI0 BUOipKy mogaHo y ¢opmi
TaKO0l YaCcTOTHOI Tabsmii.

-30° =80 | =108 30°

1I3‘6’17‘13 8|2
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Man. 130

[ Pisews A

794. BuaiiniTs cepeHe apu(MeTHUHE YCiX LK YNCes X TAKUX, I110:
a)10<x<90; 6)-10<x<40; B)-n<x<n,
»795. Naro 100 uucen; 3 HUX UymCIIO0 2 TpamigeTbes 15 pasis, yuc-
10 4 — 40, gucao 8 — 20, uucao 9 — 20, yucao 10 —
5 pasiB. 3HaiaiTE IXHE cepesHE apudMeTUUHe,
796. Bumipasmuu 3picT 40 yuHiB y CAHTHUMETDPAX, OAEPIKAIN TAKY
4acTOTHY TabIMIFO.

3picrT, CM|162 |163 Ilﬁ4 | 165 |166 |167 ' 168 | 169 | 170

Kimbrictsl 3 | 5 | 4 | 2 | 6 [10] 6 | 3 | 1
yuHIiB

IToOyay¥iTe BigmoBiguy ricrorpamy. BusHadre BiTHOCHY
YacToOTy KOXKHOI0 3HAUEHHHA.

» 797. 3a Tabnunero nobyayiiTe ricTorpaMy posIOALITY AiTel, AKi
BiBiIVIOTH I'YPTOK MAJIIOBAHHSA, 38 POKAMH HAPOJMKEHHI.

- | 2000 ‘ 2001 ’ 2002 | 2003 i

KinpkicTs yuHiB | il ’ 20 ’ 3 | 2 E
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798. Hano 50 uucen: 3 HUX uucJo 2 rpannserscs 10 pasis, uuc-
g0 3 — 20 1iygmeno 5 — 20 pasiB. 3HaiAiTe IX cepengHe
apupmeruyHe.

799. Yomy mopiBHIOE cepenHe apudmeTnuHe nepmux 99 HaTy-
PaJbHUX YuCes?

800. 3uangite Mony, MeniaHy i cepeiHe 3HaAUEHHA BUOIpKM:
a)2,3,4,4,6,6,6,7,7,8;
6)12,17,11, 13, 14, 15, 15, 16, 13, 13.

801. Pobouumii cTask yyuTesiB ogHi€l IIIKOIM BKA3aHO B TabuILi.

Crax
vpokk et 2‘3 7 |10 12‘13‘14 17 18‘21‘26
KinekicTs
qum‘l 3‘2 1| 3 4‘1 2 3‘2 1\1

3HaUIiTE cepeiHE 3HAUEHHSA, MOJY i MeniaHy niel BUOipku
JaHHX.

802. Yusni Kj1acy HanmucaJM KOHTPOJILHY POOOTY 3 anredpu. 3 HUX
4 ofeprKasiy OL[IHKM YEeTBEPTOro PiBHA HaBYAJBHUX JOCAT-
HeHb, 16 — Tpersoro, 12 — apyroro i 3 — mepmoro pisHs.
3BemiTeh i gaxi B Tabiauiio i mobyayiiTe 3a HEXO KPYroBy i
CTOBITYACTY Alarpamu.

» 803. Busnauarouu posmipu BepxHBOro oaary 50 KiHOK, pe3yib-

TATH 3aMMCAJHA B TAOJIHUITIO.

50 | 44| 50 | 48 | 54 | 46 | 52 | 48 | 54 | 52
48 | 48| 52 | 50 | 46 | 50 | 54| 48 | 56 | 50
52 | 48 | 42| 56 | 50 | 48 | 50 | 46 | 54 | 48
46 | 46 | 48 | 48 | 52 | 48 | 56| 50 | 52 | 46
52 | 48 | 50 | 54 | 50 | 50 | 54 | 44 | 58| 46

Cknagite uactoTHy Tabnunio i nobyayiiTe BinmoBigHy
ricrorpamy.

804. 106 3’sicyBaTH, CKiJIbKY 1 AKMX KAaIIKeTiB CJIiA mOIIHUTH,
BUMip#AJM B caHTHMeTpax o6Boxu rojie 35 BubpaHuUxX Kyp-
caHTiB. PesynbTaTy BUABUINCH TAKNMU.
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Poswmip ‘ 53 ‘ o4 1 55 ’ 56 ‘ 57 ' 58 ‘ 59
KinskicTs
KyDtantis 1 7 ‘ 10 12 3 1 1

ITo6ymyiiTe BifmoBigHy ricrorpamy Ta o64ucaiTh HmeHT-
paneHi TerAeHnii Bubipku. 3Ha#AITH BigHOCHY "acToTy
KOXXHOI'0 3BHAUYEHHA JAaHOI BUOIPKH.

Pisew» B

» 805. OnuraBmu 60 4yonoBikiB PO posmipu IXHBLOrO B3YTTH,
CKJIAJIM TaKy TabJIHITIO.

27,5| 28 |25,5 28 | 29 28,5 26 | 28 |27,5| 29,5 26,5| 30,5
26,5\127,529,5R7,5| 26 | 30 R7,5| 27 |29 | 27 |28,5|27,5

29,5(25,5| 27 |28,5| 28 | 27 (28 | 25 |26 |28 | 30 | 27

27 28,5 29 | 26 |26,5/28,5/26,527,5 28 (29,5(26,5 29
28 |27,5(28,5|27,5( 29 | 27 | 28 | 29| 27 |26,5) 28,5 27,5

Ckanaznite yacToTHY Tabaunio i mobyayiTe Bigmosiguy
ricrorpamy. Busnaute uacroty i Bi,u;Hocny JacTOTy KOX-
HOr0 3HAYeHHs BUOipKH.

806. Ha ypoui ¢iskyastypu 11 giBuar-geB’ATHKIACHUID Y
cTpubkax y BHCOTY moKasaju Taki pesyasratu: 90 cwM,
125 c¢m, 125 cm, 130 cm, 130 cm, 135 em, 135 cm, 135 cm,
135 cm, 140 cM, 140 cm. AKuit pesyabTaT HAaMKpaIe xa-
PaKTepH3y€e CIIOPTHUBHY IiATOTOBKY AiBUAT LBOr0 Kjacy?

807. IlicTe yyacHUKIB MaTeMaTHYHOL OJiMIiazu 3a O3B’ A3Y-
BaHHA 3aga4 Habpasu meH1Ie 3 6anis, gecats — Bix 3 go 6,
TPUALATE ABa — Bix 7 mo 9, copox m’aTe — Bixg 10 no 12,
cimaanusaTs — Big 13 mo 15, Bicim — Bixg 16 no 18, m’ate —
moHap 18 6anis. CkaamiTe 3a MMMH Pe3yabTATAMU JaCTOT-
Hy Tabnumnto i mobyayiiTe BignoBigny ricTorpamy.

» 808. 1106 3’sscyBaTH, AK YACTO Pi3Hi rOJIOCHI 3BYKH TPAILIAIOTh-

cA B YKPAIHCBKill MOBi, MOXXHa mipaxyBaTu, CKiJIbBKH
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JiTep, 10 MO3HAYAIOTE I'OJIOCHI 3BYKH, € B Pi3HUX TEKCTax.
IToniuusimm ronocHi B «3anositi» T. IlleBuenka, ogepxa-
JIY JaHi, HaBeaeHi B Tabauni (I’ ATk PUCOK
yucao 5). [TobyayiiTe 3a Tabauner ricrorpamy. 3HalAiTH
IeHTpanbHi TeHaeHIil miel cykynuHocTti nitep. BisemiTh
TEKCT 3 icTopii, (hisuku, ximii, MmaTeMaTHKH TAKOro CaMOI'0
obcsAry, K «3amoBiT», BUKOPUCTANTE TAKUE caMuil Habip
roJIoCHHUX i 3’sAcyiTe, un 306epiraroTeca BUABJIEH] TeHAEeHITI].

O03HAYAKTH

a MM 20
e ST ] 24
e Il 2
u M AT T 22
i M M |

i I 4
0 MO M T T NI 48
y S 15 |
10 JH

A M 7

809. ITexapusa sunikae Kimorpamosi xanmaui. ITig yac nepesipku

BHUABUJIOCH, II[0 Maca TPLOX 3i cTa KajauiB MeHIa Big 1 kr Ha
31—40r, waraaguat™s — Ha 21—30r, geagnsaTn —Ha 11—
20 r, rpuausaTy — Ha 1—10 r; Maca ciMHAAUATH KanadiB
oinpma Bix 1 krHa 1—9 r, a 1Box — Ha 10—19 r. CknagiTs
YaCTOTHY Aiarpamy i moGyzayiiTe BigmoBigHy ricrorpamy.

» 810. Poamipu neHHOI BUPYUYKH (y THCAYAX rpuBeHs) y 30 Bunaz-

KOBO BUOpAaHMX MarasumHax TakKi.

42 | 24 | 49 | 76 | 45 | 27 | 39 | 21 | 58 | 40
28 | 78 44 | 66 | 20 | 62 | 70 | 81 7 68
99 | 76 63 | 87 | 65 | 104 46 | 20 | 72 93
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CrnazgiTe yacToTHY TAaOMHUII0 HA 5 iHTepBaJiB i mobyayiiTe
BiAmoBigHY ricrorpamy.

«=»BnpaBu ona NOBTOPEeHHS

811. Po3B’saxiTh HepiBHICTS:

812.

813.

814.

815

-

x+7 x+4
<0 > 0;
a) x—-3 8 x—-5
2-2 5-y
<3; =
B) z+3 r) y+12

I3 100 crynenris-nepiroKypcHukis 60 BuBUarOTE aHIIIN-
CbKY MOBY, 30 — HimenpKy, 10 — dppannyssKy. SHaHIITE
imMoBipHicTB TOrO, 110 BUOPAHUI HABMAHHSA CTYAEHT I[LOI'0
(haxkynepTery BuBUaE HiMenbKy a60 (ppaHIy3bKY MOBY.
Jano Habiuakeni suauenusa: a = 1,83 - 10%ic¢=5,36-10".
Kopuctyoounch npaBujiaMy IMigApaxyHKy mudp, o6uucaite
3HAYEeHHs BUPAa3y:

a)a+c; 0) ac; B)C —a.

I'yerusa amoMinio cranoButs 2,7-10° kr/M®. BHailigiTs
Macy aJroMiHiesoro Kyba, pebpo AKOro ZOpiBHIOE:

a) 0,2 m; 6) 10 % m; 8) 2,5 - 10 2qm.

Kopona napsa I'iepona, BurorosJiesa i3 sonora i cpibsa, Ba-
#uTh 10 Kr. ¥ Boxi I maca crasoBuTh 99,55 % 1Ii macu B

9

nosiTpi. 3uatoun, 1m0 1 Kr 30j10Ta Brpayae y Boxi 7 KT, a

2 11 " el O " .
cpidgo — 9E % cBoel MacH B IOBiTpi, 06UKCIHIiTE, CKiNBKYU

soJiora i ckinbKM cpibia 3aTpaTUB MalicTep Ha BUTOTOBJIEH-
HA KOPOHHU.

www.4book.org
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BapiaunrI

3ABﬂAHHﬂ .EI,.IISI CAMOCTIAHOI POBOTI#ﬂ|

1°. Nano Bubipky: 7, 5, 4,6, 3,4, 7, 3, 8, 5, 5, 6, 6, 5. |

3uaigiTe i1 Moay, MeniaHy i cepefHe 3HaueHHs, [TobyayiiTe
BigmoBimHY ricrorpamy.
2°. Ilina Bupo6y criouaTky 3pocya Ha 10 %, a morim 3uu-

| sunmaceHa 20 % . K 1 Ha cKiNBKH BifcOTKIB 3MiHMIachk 1mina

BHACJIIOK IMX ABOX IEPEOIiHOK ?

Bapianrt II
1°. Mano Bubipky: 1,1, 3,3,5,4,4,2,3,6,3,4,5,6, 7.

'1 3HauaiTe i1 Mmoay, Meiany i cepeaHe 3HaueHHdA. [To6yayiiTe

BimIOBimHY ricTOorpamy.

2°. BknagHuk noxiaas g0 6asky 1000 rpusess mig 17 %
piunmx (cknamai BigcoTkun). CKinbKYM BiICOTKOBUX I'DOIIIEH
0My MalOTh HAPaXyBaTH 4epe3 3 POKu?

BapianT III
1°. Mauo Bubipky: 3, 2, 3, 5,4, 7, 6, 3, 4, 5, 5, 4, 6, 3.
3uaugite 11 Mmoxy, Meniany i cepegne sHaueHHA. [Tobyayiire
BigmoBigHy ricrorpamy.
2°. Ckinbku nmoTpi6bHO 3mimaTu 10-BigcoTkoBoOroO i
30-BiZICOTKOBOI0 PO3YMHIB KHCJIOTH, 1100 OfepKATH 8 KT
15-BifICOTKOBOr0 PO3YHHY?

Bapiaunrt IV
1°. Tano Bubipky: 6, 5, 8,4, 8,9, 7,5,5,7,6,7, 7, 6.
3uanaite ii mogy, Mexniany i cepeaHe 3HaueHHA. [TobyayiiTe
BigmoBigHY ricrorpamy.
2°. Ilina BupoOy crouaTKy 3uusunacs Ha 20 %, a morim

| spocsaHa 10 % . Ik i Ha CKinBKHM BiACOTKiB 3MiHMIIACE IIiHA

BHACJIOK IMX ABOX IIEPEOIiHOK?

“www.4book.org
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rONOBHE B PO3AUN =

Modennio Ha3MBAETHCA CIEIiANBHO IMOOYAOBAHMUE 00’ €KT,
!: AKUHU BimoOpakae BJACTUBOCTI HocaimkyBsaHoro o6’exkra. Ma-
TeMaTH4YH1 MOJ€eJI1 CTBOPIOIOTE 34 AOIIOMOI'OI0 MaTeMaTHYHHUX
BHUpasiB, GyHKIIil, piBHAHB, HEPiBHOCTEH TOIIO.
' Bararo npuxknanHEnX 3a1a4 3BOAATHCA A0 PO3B’ A3YBaHHSA 34a-
a4 Ha BiZCOTKM, BUBHAUEHHA MMOBipPHOCTI BUIIaAKOBOL moxail,
| aHAJIi3y CTATHCTUYHUX MAHUX TOILIO.

Bidcomox (abo npoyernm) — e ogua cota: 1 % = 0,01. Haii-
npocTini 3agaui Ha BiICOTKM: 3HAXOMKEeHHA BiICOTKIB unca,
| ypcJia 3a BizcoTKaMu i BiICOTKOBOro BifHOIIEHHA.

ﬁ dopMysa CKIAIHUX BigcoTKiB:

P Y
? A =As|1+— | .
| m 0 100

y

§
i
. Bunaodkosi nodii — Taki, axki MoxyTh BinbyTuca abo He
’
|
i

BigbyTucs.
fxmo B n Bunpobysanuax noxia X BinbysaeTsca m pasis,

. m .
TO Zpi6 — BH3HAUae€ BigHOCHY uacToTy noasu noxii X. Yuco,
I

' fimA AKOr0 KOJMBAETHCA BigHOCHA yacToTa IOAIl, BUpaKae
itmosipricme miel moxii, 11 mosuauaroTs 6yKBOO P (Bix aHrIii-
CBKOro cJyioBa probability — #iMOBipHiCTB).

Mamemamuuna cmamucmuka — Ppo3fii NpHUKIagHOL Ma-
| TEMATHKH, B AKOMY IOCHIIIKYIOTECA KiJIBKiCHI XapakTepucTu-
| K1 MacoBuXx Ay, CTaTHCTHYHI JaHI BU3HAYAIOTE 3/1e01iab1110-

Al Lo BT 7Y

N
| HUX pe3yJbTaTiB cImocTepexeHb. BubipKy BIODALKOBYIOTE,

[ ]
g CKJIAZal0Th YaCTOTHY Ta0JMHI0, HA 11 OCHOBL OyAYVIOTE BiAmIOBiA-
| HY miarpamy abo ricrorpamy.
. Lenrpaneri Tenaennii subipxu:
i a) cepedue 3HaveHHA 8UOIpKU — cepeIHE apupMeTHUHe yCix
h ii 3HaUYeHB;
. 0) moda eubipxu — e Te Il 3HaUEHHHA, AKe TPAILIACTLCA HaM-
g yacrinie;

B) Mmediana 6ubipKku — cepeAVHHE 3HAUYEHHHA, AKE «IOALIAE»
| HABIILI YIIOPAAKOBAHY CYKYIIHICTh YCiX 3HAUEeHb BUOIpKU.

:

PNl s T R A A S W < B R S ey N ey v Y MR
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ICTOPUYHI BIAOMOCTI

Ilpurknadna mamemamura iCHye KinbKa THCAYONITh. YUeHi
CrapozaBHbOro ErurTy 064MC/IF0OBAJIH IO 10J1iB, 06’ eMu Ipu-
MilIIeHb TOIIO. ¥ eA IXHA MaTeMaTHKa Oysa NpUKIaaHoI0. TinbKu
B V—IV ct. 10 H. e. B I'perrii mouana cTBOPOBATUCH TEOPETUYHA
(umucra) maTemMaTHKa.

Okpemi maTeMaTHuHi MOJeNi BUeHI BUKOPHUCTOBYBAJIN 111
B aHTHuHI yacu. Mgersesa, 30KpemMa, Ipo 3aCTOCYBAHHA METO-
ay noxibHOCTi 10 pO3B’sA3yBaHHA 3azau Ha nobyxoBy. CyuacHi
HOHATTA MaAmMeMamuina modenv i mamemamuurne modenio-
6aHHsa HAOYIM IIMPOKOro BUKOPUCTAHHA TiNbKU B XX CT. ¥
3B’fIBKY 3 PO3BUTKOM KifGepHEeTHUKH.

Bidcomru paHinie BUKOPUCTOBYBAJIM BUKJIIOUHO B I'POIIO-
BHX po3dpaxyHkax. [laBanu raxke odHaueHHA: « BiicoTok — 11e
npubyTOK, 0Jep>KyBaHUI 3 KOXKHUX ¢cTa KapOOBaHIIiB KariTa-
JIy, BigmaHoro Ha neBHUM cTpok». ClI0BO «Kamitan» BBiB
JI. ITisaHCcbKH#A, 3HAK «% » 3’ABHBCA BIepIle B iTanilCBKUX
npauax y XV cr. Ilepiry Tabauigio CKIagHUX BiCOTKIB Hax-
pyKyBaB Higepnanacbkuit marematux C. Cresin (1548—
1620) y XVI cr. Bin nepmuii B €spori BBiB 1 JecaTKORB1 ApodH.

3 HabOruNceHUMU 3HAYeHHAMU BEJIUYNAH y4YeHi MaJii cIpa-
By me noHax 2 000 poxis Tomy. HaykoBy Teopir mpo Ha-
Onnakeri obunciieHHA cTBopeHo B XX cT. 3anouaTKyBas ii po-
cilicbKM# MaTeMaTHK i cmenianict i3 cyaHoOyayBaHHA
O. M. Kpusos (1863—1945).

Jeaki BIacTHBOCTI BUIIAAKOBHUX IMOAIN BUABMAJIN iTaMiACBK]
matematuru JI. ITauvoni (1445—1514) i [1. Kapgauo (1501 —
1576) y 3B 3Ky 3 HOCHIPKeHHAMHM a3apTHUX irop.

Teopirw iimosiprocmell AK rajay3b MaTEeMaTUKHU 3aI104YaTKY-
Banu (ppanunysski Bueni II. @epma (1601 — 1665) i B. Ilac-
Kanb (1623—1662).

30upaTu ¥ aHadi3yBaTH CTATHCTUYHI JaHi JIIOAW 10YaJIy
nasuo. B Kural nepenucu HacesleHHs POOMIIHCH IIe ITOHAN
4 tuc. pokis romy. B Kuiscekiit Pyci nepenucu 3aiicHIOBaIM-
csa 3 1245 p.
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Benukuili BHECOK Y PO3BHUTOK MATEMAaTHUUYHOI CTATHCTUKH
apobusn Y. Ilerti, A. Myasp, JI. Eitnep, fI. Bepuyui, I1. Jlan-
nac, C. IlyaccoH Ta iH.

¥V Pociticekint imnepii 8 XIX cT. npobseMu CTATUCTHKH J0C-
JigyKyBaJd, 30KpeMa, yKkpaiucbki marematuku B. . ByHsa-
KoBchKui# 1 M. B. OcTporpaaceKuii. T g

M. B. Ocrporpaacskuii HADOJHUBCA B
ceyi ITamenHa Ha IlonxTaBimmuHi, Ha-
BuaBcsa B IlonraBepKilt rimuasii, Xap-
KiBcekoMy YyHiBepcuterti, y Ilapuxi;
oyB akagemixkom Pociiicekoi, Typus-
cbKO0l, PUMCBKOI, AMEPHUKAHCBKOI aKa-
AeMilf HayK, Y4JIeHOM-KOpPeCIOHIeHTOM
ITapusskoi akagemii.

M. B. OcTporpajicsKHil ogeprkas oc-
HOBOIIOJIOXKHI pe3yJIbTaTH B ranysi ma-
TeMaTUYHOr0 aHAJIi3y, TEOPeTUYHOI Me-
XaHiK#, Teopii iIMoBipHOCTEH, MaTeMa-
TuuHOl ¢isuku, GamicTuku, Teopii Temsmoru, Hanucae «Kypc
HebecHol mexaHiku». BaraTo yBaru npuzinae HabIuXKeHUM
obuucyieHHAM, BigcorkaMm. Po3pobuB craTuctuuHi Mmetogu 6pa-
KyBaHHA TOBapiB.

ITam’araux M. B. OcTporpaacbKo-
My crnopyza:xeHo B M. ITonragi.

Bararo mpanoBaB y raaxysi npu-
KJaZHOI MaTeMaTHKH 1 yKpaiHCbKUI
marematuk M. II. KpaBuyk.

Hapopauscs i y cenri Hopuuiia Ha Bo-
JauHi, 3akiguus JIyieKy rimuasiro, Kuis-
ceKHUH yHiBepcurer. I8 1925 p. — npo-
decop, 3 1929 p. — axkagemik Bceykpa-
THCBKOI akagemil HayK, 11 BUEHMIT CeKpe-
Tap, ouonroBaB Komiciro maTemaTuunol M. II. Kpasuyk
cratTucTuru. 1938 p. #oro GesmizcraBHO (1892—1942)
penpecoBaso. 3aruHyB Ha Konnmi.

IMam’stauk M. II. KpaBuyky cnopynpaxeHo B Kuesi.

M. B. Ocrporpaacbxuti
(1801—1862)

G -+
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F208 Posain 3
FroTYEMOCH A0 TEMATUYHOIO OLIIHIOBAHHA
Tecrtosi 3aspganna Ne 3

1. BasK citauye cBoiM BKIagHuKam 15 % piunux. CKinbku
rpourei moTpibHO MOKJIACTH HA PAXYHOK, 100 uepes3 pik oT-
pumatu 3000 rpH. npubyTKy?

a) 10 000 rpH.; 6) 20 000 rpH.; B) 30 000 rp=H.; r) 45 000 rpH.

2. 3 ninux uucen Big 1 go 20 HasuBamoTe ogHe. AKa
MMOBipHICTB TOr0, 110 BOHO BUABUTHCA ALIBHHUKOM uncuaa 207

a) 0,3; 0) 0,4; B) 0,5; r) 0,6.

3. CepenHe apudpmMeTHuHe yCix LINMX YMces IpPOMi)KKa
-10 < x < 40, gopisHIOE:

a) 10; 6) 15; B) 20; r) 30.

4. TIpoTAroM mepiiux AeCATH THIB MKOBTHS 0 7 rof PaHKY
reMiieparypa 6yJsa Taxoro: 6°, 8°, 8°, 7°, 5°, 8°, 6°, 7°, 8°, 8°.
3HaiAiTE MOIYy BUOIpKH.

a) 7% 6) 6°; B) 8% r) 5°.
5. Buavnite mexiany Bubipku 1, 7,5, 7,3, 7, 1, 8, 3.
a)l1; 0) 7; B) 5; r) 3.

6. MaTemaTHYHO MOZEJLIIIO IJIA 3HAXOMKEHHA ILJI0IIi ape-
HU IIUPKY MOXKe 6yt (popmyiia:

a)S=R?  6)C=2nR; B) S = TR, r)C =4R.

7. fIko10 cTaHe KOHIIEHTPAILIiA PO3YUHY, AKIIO I0 5 KI' BOZU
nomatu 560 r comi?

a)17 %:; 6) 10 %; B) 11 %; r) 16%.

8. Ha ckinbKH BifgCOTKIB 3MiHMTHCA HEHYJIBOBE 3HAUEHHSA
BHUpAa3y, AKINO Horo 30inblneHo BTpUYi?

a) Ha 100 % ; ©6) ma 200 % ; B) Ha 300 % ; r) Ha 400 %.

9. 3 makeTa B3sJIM IIOJIOBUHY BCix ropixis, motiMm — moJo-
BHHY 0OCTaui, moTiM — IOJIOBHHY HOBOI ocTaui, HapemTi —
moJioBUHY HOBOI ocrtaui. Ilicsis mporo B makeri 3aJIMININIOCH
5 ropixis. Ckinbku ropixis 6yJio B makeri criouaTky?

a) 80; 0) 40; B) 75; r) 60.

10. Aapii 3arybuB ogHy maxoBy ¢irypy. fika iimoBipHicTE
TOrO, 110 BOHAa — Typa?

a) 0,5; 6) 0,025; B) 0,0625; r) 0,125,

- www.4book.org
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{ | Twnosi 3aBpaHHs A0 KOHTPONbHOI po6oTn Ne 3
: 1°. B xopobui 20 mykepok y cuHiX obroprkax i 80 —y
| uepBoHUX. fKa HMOBIipHiCTH TOro, 1110 B3ATA HABMAHHA ILy-
E KepKAa BUABHUTHCA B CHHIiM 06ropTii?
‘ 2°, Ilnoma Adpuxu nopisaioe 30 065 000 kM2, a6o 20,3 %
| Big mioi cyxoxosry 3eMHOIL KyJri. 3HaHAITE IIIOIY CYXOZ0IY.
[ 3°. Bknagauk BHic go 6aEky 5000 rpH. mix ckiragaux 14 %.
. Cxinbkm rpomreit 6yze y BKJIaJHUKA Yyepes3 3 POKHU, AKINO BiH
He 3abupaTume BiZcoTKOBI rpomri?

4°, Po3B’sKiTh 3aa4y, CKJIABINY 10 Hel MaTeMaTUYHY MO-
| menby BUTMAAL cxemu i piBaanH:A. [Ipit 3aBaoBxkku 90 M po3- |
| pisasm Ha ABi YACTHHM TaK, L0 APYra BUABUJIACA BTPUYI J0B- ?
| IO 3a mepiny. 3HANUAITH JOBXKUHY KOXKHOI YACTUHH. !
; 5°, 3HalgiTe Moy, MeAiaHy i cepenHe 3HAYEeHHA BUOIpKH:
0 7,5,3,76,7,4,6,8,5
| 6°. Ha 100 000 6ineris sorepei npumagaoTs 662 surpanii.
- 3aux: 210 5 000 rps., 10 mo 1 000 rps., 50 mo 200 rps., 100
no 50 rpH., 500 o 10 rpa. Pemra 6ineris HeBUrpamsi. |
3HaiigiTe iMoBipHicTs BUrpamty nouas 200 rpH. Ha oguH 6iger. |

7°. AHaMi3yI0uM KiNbKicTE IPOAaHUX aBiaKBUTKIB y KBiTHI, |
OTPHMAJIH TaKi maHi: '
% 57 55 60 46 55 54 57 54 49 52
51 65 60 56 45 59 53 61 47 42
i 47 58 56 53 59 64 49 58 59 63

Cxiazite yacToTHY TabsuIl0 i moOGyayiiTe BigmoBigHy ricto- |

i rpamy. OOUYHMCIIiTE IEHTpAaJbHI TeHAeHIil BUOipKH

8°°, IlonuT Ha A6NIyKa B TOProBeJIbHIN Mepei onucyeTbeca
piBaaEHAM Q; = 3 500 — 100P, a npono3ullia ToBapy — pPiBHAH-
. HamM Q,=1 000+ 250P, ne @ — KimbKicTh Kinorpamis, KymieHux |
| 4M IpOJAaHMX 3a AeHb; P — mina B rpuBHAX. Buamaure: |
| a) mapaMeTpH PiBHOBAru PUHKY; 6) 1m0 6yae — AedimuT un Hapm-
| IIOK sA0JYK HAa PUHKY, AKINO IliHa OPiBHIOBATAME 5 I'DH. 3a 1 KI. |
; 9**. BHaliiTh HAGMMKeHe BHAYEHHA BUPAsy a> — Tr” 3 ToU-
| micTIO Z0 coTHX, AKmo a = 10,45 ecmir= 2,73 cMm.
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YUCNOBI
NOCNIZAOBHOCTI

MocnipoBHicTL — NEeBHa YeprosiCTb NOAIN, ABMLL, crmn
poGoTH Toulo, NOPAAOK PO3TALIYBaHHS 4OrOCh.




ITocaidosnicme — me MmHO-  OCHOBHI Temu po3ainy:
*KuHA OyIb-AKKX 06’ €K TiB, PO3-
TAIIOBAHUX y IEBHOMY IOpsazA-  ° MOCAIAOBHICTS;
Ky. AKOI0 yIeHaMH IIOCIiI0B-
HOCTi € 4mcJa, 11 Ha3HBAOThH
uucno60w nocaidogricmio. "
Ha#inpocrimi # mzadBax- FEOMETPUYHA NPOrpecis;
JHABINII DPUKJIaAAU YUCIOBHX
MIOCJIiJOBHOCTEM: apudMeTHy-
| Ha i reoMeTpuuHa nporpecii. CyM. >

* apudmeTHYHa nporpecis;

* 3apa4i Ha 06YMCNEeHHS

i §20 NOCAIAOBHICTL

VaBiMo, 110 migpsaa BUNKCAHO BCi mapHi HATYpaJdbHI yuca:
2,4,6,8,10,12, 14, 16, 18, 20, 22, ....

Ile nocnidosnicms napHUX HATYPAJBLHUX unces., Yucao 2 —

i mepmuii unen, 4 — apyruii, 6 — Tperiit, 20 — gecaTuit i 1. 1.

Hasenemo 1ie KinbKa OPUKJIAAIB YHCIOBHX IIOCIiIOBHOCTEMH:

1,2,38,4,5, ... — D0CHiAOBHICT, HATYPAJIBHUX UHCEJT;
1,3,5,7,9, ... — nocaigoBHiCT, HEHNAPHHUX HATYPAJbHHX
YHCeT;
1 1 1 1 . 5
1, TP GRF W MIOCHiIOBHICTEL uKces1, 0O0epHEHUX A0
HaTypaJbHHUX.

ITocaimoBHOCTI OYBaIOTE CKiHYeHHi Ta Heckinyenni. CKiHUeHHOIO,
HaIIpUKJIaJ, € I0CHiOBHICTE OAHOIU(MPOBUX HATYPAJILHUAX YHCE:

1,2,3,4,5,6,7,8,9.

ITocnizoBHICTE yCiX HATYPAJIBHUX YKceI HeCKiHUeHHAa. 3anu-
CYIOUM HeCKiHUYEeHHY MOCJiJOBHICTh, Imicjas KiJIbKOX I mepriux
YJIeHIiB CTABJATH TPU KPAIKH.

Ilepruunit, Apyruii, TpeTii YiIeH! IOCHAiJOBHOCTI IAPHUX HATY-
PaJILHUX YHCeJs JOPiBHIOIOTE BiAMOBiAHO 2, 4, 6. ITnmyTs: @, = 2,
a,=4, az = 6. A gyomy popisHio€ ii n-it unen a,? OCKiNbKH KOXK-
HHH 4JIeH INOCJIiZOBHOCTI MapHUX HATYPAJBLHUX YHUCEJ YIBOE
6isbIIME BiJ cBOrO MOPAAKOBOr0 HOMepa, TO ii n-¥ 4jaeH Kopis-
HI0€ 2n, T00TO

a,=2n.

www.4book.org



212 Poapin 4

ITe dopmysia n-ro 4jeHa DOCIiZOBHOCTI mMapHUX HATypajb-
HUX YuCeJl.

dopMyJia n-ro YJIeHa HOCJIiJOBHOCTI HEMAPHUX HATYPAJIBHUX
upce:

a,=2n-1.

115 hopmyiia cxoxa Ha hopmyary y = 2x — 1, AKka 3amae JiHIAHY
¢yukuio. Tineku B ocTaHHIN apryMeHT x MoXKe 0yTH Oy Ab-AKUM
AOiMCHUM YHCIIOM, a y hopmyui a, = 2n — 1 3minaa n Moxke HabyBa-
TH TIIBKK HATYPAJBHHUX 3HAUeHb. KOXXHUH 4JIeH IIOCIi0BHOCTI
BifmIoBizae meAKOMYy HATYpPaJIBHOMY YHUCIY — IMOPAAKOBOMY HO-
Mepy WiIeHa MoCIigoBHOCTI. ToMy YHCIOBA IOCHIXOBHICTE — DYHK-
1ig, 3aJaHa HA MHOXKHHI yciX HaTypalbHHX 4yuces abo HA MHO-
JKHMHI NepIINX N HaTypaJdbHHX uHceJ. xknio GyHKIio 3agaHO
Ha MHOXKHHIi yCixX HATYpaJbHUX YHCEJ, TO MAEMO HECKIHUeHHY
YHCJIOBY IOCJIOBHICTE; AKINO (DYHKIIII0 3aKaH0 HA MHOXMKHHI
MepUINX 71 HATYPaJbHUX YHCEJ, TO BOHA € CKiHUeHHOIO ITOCILI0B-
il HicTIO, KinBKicTh ueHiB AK0I JOpiBHIOE N.

Aruro Bizoma chopmyia n-ro 4jeHa IOCJIiJOBHOCTL, TO HECKJIAA-
HO ofuyucautu Oyab-axuit ii yinen. Hanumemo Kinbka nmepmmx
4YJIeHiB MOCHAiZOBHOCTI, n-# 4jIeH AKOl @, = no4 9, Hapawoun
3minHil n 3HauenHsa 1, 2, 3, 4, 5, ... , OZePKUMO HepUIi YIeHU
IIOCJIiJOBHOCTI:

3,6,11, 18, 27, 38, 51, ....
TucayHUA 4jieH i€l moCcaiJOBHOCTI:

. @000 = 1000% + 2 =1 000 002.
|

HaGaraTo Ba)xue po3B’s3yBaTu 00epHEHY 3ajady — JJIA [a-
HOl mocaigosHOCTi 3HauTH 11 n-it unen. Hanpukaazn, dopmyna
n-ro 4jieHa MOCJifoBHOCTI npocTux uucea 2, 3, 5, 7, 11, 13, ...
| HeBizoma i moci, xou maTemaTuku mrykanu il mouaz 2 000 poxkis.

Kinbka nmepmux 4ieHiB mocaigoBHOCTI He 3aar0Th il OZHO-
sHauHo. Hanmpukian, icHye Oeaiiu pisHMXx mocaigoBHOCTEH,
nepmri unenn axux 2, 4, 6, 8. 3okpema, Taki mepiri uneHu Ma-
IOTh IIOCJiTOBHOCTI, n-Hi YJIeHH AKHUX

{t a,=2nic,=2n+(n-1)(n-2)(n-3)(n—4).
I3 xBOX cycimmix uneHiB a; i @;,; DOCHAiZOBHOCTI YIeH
a,,, HA3UBAIOTh HACMYNHUM 32 @;, & 4, — NONepedrim BiTHOCHO

LIRS T
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> MocnipoBHICTbL HA3UBAIKOTb 3POCTAIOYOIO, AKLLLO KOXHUMA T
yneH, NOYMHAIO4YM 3 Aipyroro, 6inbwnii Big nonepegHboro.
MocninoBHICTE HA3UBAIOTb CMNAAHOIO, AKLLLO KOXHUATIYNEH,
NOYMHAIOUYM 3 APYroro, MeHLWM Bia NnonepeaHLOro.

3ayBaxeHHJd, IHOAI pO3rIALAIOTE
TAKO0XK MOCJIiZOBHOCTI, YUJIeHAMU AKUX €
pisHi Bupasu, dysaknii, girypm rouro.
MoxHa rOBOPHUTH i PO mocigoBHOCTI
MicsAriB y porti, AHIB y THKHi, GYKB V CJIOBi,
npi3BHUI Yy COMCKY, Baro”is y moisxi,
CTaHIIiil HA 3aJTi3HuIIi Ta iH.

ITanbii pyKH JIIOAUHEA TAKOX iAyTH ¥
MeBHiM ITOCJI JOBHOCTI: BeJIMKWIA, BKA3iBHIMIA,
cepefHii, mnigMisMHHMINA, MIiSMHHUN
(maur, 131). I tuTprxy Ha IITPHX-KO/, 1110 €
Ha 00KJIAMUHII [HOr0 MAPYYHUKA, HAHeCe-
HO y neBHi# nocyiigosHocTi. 1110 BOHM 03Ha-
yaroTh? Hasimo BoHU?

Mu paji ropOpUTHMEMO TiJIBKH IIPO
yucanosi nocnifdosrocmi, Xou i Ha3UBATH- Man. 131
MeMO IX KOPOTKO IIOCJIiZOBHOCTAMHU.

‘::1 YucnoBi NoOCNifOBHOCTI YacTo 3a4al0Th PEKYPEHTHUMU dopmyna-
MW (Big NnaTUHCBLKOro cnoBa recurrentis — Tol, WO NOBEPTAETb-
cq). @opMyny Ha3MBalOTb PEKYPEHTHOIO, AKWO BOHA MoKasye, 9K BMpa-
¥aeTbcs ByAb-AKWiA YUNeH NOCNIAOBHOCTI Yepes Kinbka nonepepHix i YneHis.
Hanpwknag, pekypeHTHolo € dopmynaa, ., =a, +a, , , fkasacsig-
Yye, WO KOXHWIA 4NeH NocnigoBHOCTI (MOYMHAKOYN 3 TPETLOro) A0pPIBHIOE
CyMi OBOX YneHiB, Wo Momy nepenyioTb. OaHa Taka dopmyna nocnigoBHOCTI
He BM3Havae, 60 HeBigoMI il ABa Neplwwux YneHw. AKLLO KpiM dopMynu BKasa-
TV | ABa NEpLUMX YNEeHKU, TO NOCNIA0BHICTL MOXHA BBaXATW LINKOM 3a0aHoI0.
3apamMo peKkypeHTHoIo ¢popmMynoto NOCNiA0BHICTb, NEPLUWIA | APYrMiA Yne-
HW AIKOI — OAMHMWLI, @ KOXHWIA HACTYNHWIA AOPIBHIOE CYMi ABOX nonepeaHix.
Lito nocnipoBHiCTE MOXHa 3a8aTh TaKMMK PIBHOCTAMM:
a;=1,8,=1,a,,,=0,+a,,,.

KopucTyiloumch Takolo GopMynoio, MoXHa BU3HA4YUTKU NOCNIJ0BHO
TPEeTi, YyeTBEPTUA Ta iHWI YNeHW NoCcNifoBHOCTI:
azg=a;+a,=1+1=2,
a;=a,+taz=1+2=3,
ag=ag+a,=2+3=95,....
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Maewmo nocnigosHicte: 1, 1, 2, 3, 5, 8, 13, 21,

Ii HasuBawoTL NnocnigosHicTio @iBoHayyvi, OCKiNbKW Bneplle po3rnsHyB
Ta onucas ii BnacTMBocCTi B TpakTaTi «KHura npo abak» (1202 p.) JleoHap-
no MizaHcekuit (PiGoHayui).

dopmyny n-ro yneHa gk GyHkuUilo Big 1 gna ujei nocm,u.osuocn 3Hal-
neHo X. BiHe Tinbku y XIX cT. (avB. 3anaqvy 840).

Nepesipre cebe

. HaBegiTe npuKIagu 4YUCJI0OBUX IIOCJiZOBHOCTEM.

. ChopmynioiiTe 03HAUEHHA YUCJIOBOI IIOCJIiOBHOCTI.

. SIkumu OyBarOTh YMCJOBL IOCHiZOBHOCTI?

. fIki mocaigoBHOCTI HA3MBAIOTH CKiHUEHHUMM?

. ki mocaimoBHOCTI HA3UBAKTE 3pocTalouuUMHu? A AKI —
CIagHUMHU?

. 6. HasBiTh m’ATH mepIIMX 4JIeHIB IOCHIJOBHOCTI: a) HapHUX

. quces; 0) HemapHUX YKCeI.

@ BuxoHaemo pazom!

IIpomoBaxiTe mOCiZOBHICTE KBAAPATIB HATYPAJILHUX UHCEN:
1,4,9, 16, 25, ...

v Poss’aszannsa. Koxauil uleH ykazaHol mOCIiLOBHOCTL
JIOPiBHIOE KBAJPATy 10r0 HOMepa: IepIInii — KBagpaTy yuca 1,
Apyrui — KBaapary uuchua 2 it. x. Tomy niocTuii ujieH TOpiBHIOE
62, coommit — 72, BoceMuit — 82 i 1. A. OTKe, MAEMO IIOCJIi-
IOOBHIiCTB:

p—

seeewe e

Ot o 0N

seew

1, 4,9, 16, 25, 36, 49, 64, 81, ....
3HaUIiTE COPOKOBUH UJIeH HOCJIiIOBHOCTI, 3a1aH01 opMy-
JI0XO:
a)a,=3n-2; 6)a,=(-1)"; B)a,=n-(-1)"2
v PosB’sasaHHA.a)a,=3-40-2=120-2=118;
6) a,,=(-1)"=1;
B) a,,=40 - (- 1)37 40+1=41.
BigmoBigs.a)118;6)1; 8)41.
i, IlounHaroum 3 mcoro HOMEepa BCi ujieHu mocJi0oBHOCTI, 3a-
nzaHoi (hopmyJioso ¢, = T 6mm.m 3a 100?
v Poss’sasannasa Axkmon?+n>100, ton%+n-100>0.
Po3s’saxeMo 1110 KBaJIPaTHY HEePiBHiCTS.
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D =1 + 400. Ockinbkn #xeTbcsa TiIBKU NPO HATYPAJNbHI
(oT:xe — momaTHi) 3HAUEHHA N, 4 JONATHUIM KOPiHb

= ~1+4/401
2

6yTu 6inbInuM Big 9.
Bignmoripgs. Ilounnarouu 3 gecaToro HoMmepa.
. ¥cTaHOBiTH, 3pOCTAIOUOIO UM CIIAAHOIO € IOCHiJOBHICTE, AKA
3ajzaerbcd opmynow: a, =1 — o
v PosB’si3aHHasa. BisbMeMo aBa H0BiILHUX MOCHiZOBHUX
YJIeHH ILiel mocaigoBHOCTI, 3HAMAEMO 1X PIBHUIIO TA BUSHAUMMO
ii 3HaK:

=9,5, To HOMep, IO 3a/0BOJILHSAE YMOBY, Mae

apzl - 2p%; ap+1=1—2(p+ 1)%
8,s1—0,=1—-200+ 1?-(1-2pH=
=1-2p®-4p-2-1+2p?=-(4p+2).

Hnst HaTypaabHUX p BUpa3 4p + 2 nabyBae Jiuie 105aTHUX 3Ha-
yeHb. Tomy @pyq1— 8y < 0 mna Bcix HaTypansHuX p. OTKe, A
OyAB-AKOro HOMepa p BUKOHYETLCHA YMOBA @, , 1 < @,. JlaHa 1mo-
caigoBHiCTE cnagHAa, 60 B HiMl KOXKHUKM HACTYIIHHUH YJIeH MEHIIIHNHA
3a nonepexHiun.

Bigmorigs. ITocnigoBHicTs criagHa.

W Buxonaiire ycHo

816. HasBiTe 5 nepmux ujeHiB mocaimoBHOCTI uncen, obepHe-

HHX 0 HATYPAJbHUX. -
817. HassiTe 5 mepruux 4jieHiB MOCJiJOBHOCTI IPOCTUX YK CEJI.
818. IIponoBxiTh MOCHiOBHICTE HATYPAJNBHUX UHCEJ:

a) axi ginarecana 3: 3,6,9,12, ...;

0) aki ginareca va 5: 5, 10, 15, ... ;

B) AKi He pinaTecaAHA 3: 1,2,4,5,7, ...

I') KOKHe 3 AKUX Ha 3 Oiybine 3a monepenue: 1,4, 7, ... .
819. PoarnaHbTe MOCIiLOBHOCTI:

a)l, 3,9, 27, 81, 243, 729, 2187, ... ;

o)1,-1,1,-1,1,-1,1,-1, ...;

B) b, 55, bbb, 555, 55555, 555555, ... ;

Jnas xoxkHOI mocaifoBHOCTL BKaxiTh Taki unenu: 1) apy-

ruii, m’ATUHA i cbomuii; 2) HacTynHuil 3a Tperim; 3) mome-

pexaHiit ckomoMy; 4) AKi MicTATHECA MijK JPYTUM i mIocTUM.
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820.

Sxuit 4seH DOCHiMOBHOCTL X1, Xg, X3, Xy ey Xy vee
a) HaCTYIHMM’ 38 X3, X7, X395 X121> Xp 41> X3n>
6) nomepeaHii BITHOCHO X5, X771, Xgg» X123> X, 11> X3, 7

Pisen» A

821.

822.

823.

824.

CKiHYeHHOIO YH HECKiHYeHHOIO € MOCJIiJOBHICTb:

a) IIPOCTHX YUCes;

0) uKceJ, IPOTHJIEKHUX HATYPAJILHUM;

B) nMpaBuUIbHUX AP0OiB 3i 3HaMeHHUKOM 10;

I') HeIIpaBUJIBbHKUX Ipo06iB 31 sHamenHUKOM 10;

I') IpaBUJIbHUX AP0OiB i3 uncensErKOM 10;

II) HenpaBUAbHUX Ap06iB i3 uncensHUKOM 10;

e) ABoIn(POBHUX UHCEJI;

€) nudp y AecATKOBOMY 3amuci uucya w?

BunumiTe n’ATh NepIInxX 4JIeHIB KO HOI oCaif0BHOCTI.
HanuiuiTe o’ ATh mepIinX 4IeHIB MOCIif0BHOCTI, - 4JIeH AK Ol
3aaeTbcAa (hOPMYJIOI0:

a)a,=2(n-1); 0) x,=12; B)y,=3n+(-1)"%
r) bnzl—nz; r‘)cn:znz; m)z,=1+(-1)".
ITocarimoBHicTE 3amanHo Gopmymnow a, = 2n + 3. 3HAKAITE:
a) ag; 0) ag; B) Gy5; T) @100-

HanuimiTe ciM mepruux 4jieHiB ocJaiIoBHOCTI, 3a1aHoi Gpop-
MYJIOIO:

a)a,=3n-2; 6)a,=n’+1;

B)a,=2-5n; T1)a,=n’-n.

25, HanumniTe KinbKa mepliux 4jeHiB IIOCHiZOBHOCTI KBaj-

paTiB HaTypanabHuX unces, Axwuii il n-i unen?

. HanmunriTe KinbKa NepIuux 4JIeHiB i n-# 4jeH IocIifoBHOCTL

Ky0iB HaTypaJbHUX YHUCel.

. HanmumriTes KinbKa mepluux 4JjeHiB mocyiizoBHOCTLI HaTy-

panbHUX YyKces, KpaTHUX 3. O0unciiTe ii COpOKOBHII 4eH.

. HanmuoiTe KiJIbKa nepuiux 4YJeHiB IIOCIiAOBHOCTI, n- 4jIeH

akoi a, =n® — 1. BHaHAITS a,¢, A9, A100-

. HamunriTe cKiHYeHHY HOCHiOBHICTE, 3aaHy (OpPMYyJIOIO:

a)a,=4n-3,1el <n<8;

n

, el <n <10;

6) B =~
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830.

B)c,=n’+2n,mel< n < 8;

rNy,=2"+1,zrel<n<T. _

SHaNAITE TPUALATUH YJIeH IIOCHiZ0BHOCTI, 3aKaHol (op-
MYJIOIO:

a)a,=2n+7; 6) b, =2n%—n;

B)c,=(-1)"+3; r)x,=0,5n(n + 1).

831. JTamo mocaizoBHICTE, n-i UJIeH AK 01 a,=95n+ 8. Ha ckineku

832,

11 gBaguATHN ujeH OinbInmit Big geB’ATHagIATOr0?
HaHo mocninoBHiCTS, n-# unen akoi a, =n - 3", V ckinbkn
pasiB ii gBaguATHI wieH 6inbmui Big BiciMmEagmaToro?

833. BuaiigiTe mocTHi, BOCKMUM i JeCATHI YIeHN ITOCiJOBHOCTI,

834.

835.

836.

837.

838.

n-it unen axoi b, = 2".

Yy npaBUIBHO, 110 @, = bn — 3 — (opMyJa n-ro YjeHa 1mo-
CIiZOBHOCTI HATYPANBHUX UMCeJI, AKI npu ainenHi Ha 5 na-
I0Th ocTauy 2?

Hanumire ¢opmMyny n-ro 4jeHa IIOCHiZJOBHOCTI HATY-
paJBHUX Yucell, AKi npu gineHHi Ha 7 garTh ocTauy 3.
Ilepmuii yneH mocaifOBHOCTI HOPiBHIOE 7, a KOMKHUM Ha-
crynHuii Ha 2 6iybIuii Bif monepeaasoro, HamumnmiTs kinbka
il mepImIuX 4jIeHiB.

Ilepmuii uneH mocaizoBHOCTI AOPiBHIOE D, a KOMHUI Ha-
CTynHMI Ha 3 MeHIIMA Bij monepeauaboro. HanumriTes KinbKa
11 nepinux 4YieHiB. 3pocTa0ya Yy CHoagHa A IIOCILI0BHICTE?
ITocaimoBHicTs 1, 3, 6, 10, 15, ... HA3WBAIOTE IIOCIiZOBHI-
CTI0O mpukymuux yucen (man. 132). HanummiTs 4 HacTyI-
HUX YJIEHU i€l mocaigoBHOCTI.

~ A LI
™ -*"‘\'J‘g'“w. Lw’("“; g :"“* 4 'l"""&"'v"
|| | 3\‘_ \ y -‘-‘ i |

A

/
U/ \‘_.f L s

Man. 132

Pigesn 5O

839.

Hanwuiuite n’ATh nepmiux 4jeHiB mocaifzoBHOCTi, AKAa
84J1a€THCHA PEKYPEHTHON (DOPMYJIO0:
a)e,=2, a,,;=-2a,;
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6)a;=-1, a;=1, a,,,=a,,;+a,
B)a,=156, a,,,=a,—5;
r)c;=-2, €3=3, €,,3=2¢,tC, 4y

0. ITocnigmoBHicTE uncen PiGoHaAYYI MOKHA 3aJaTH PEKYPEHT-

Hoo popmynoio: a; =1,a,=1,a, ,,=a, ,,+a, abo Gopmy-
JIOIO N-TO YJIeHa:

g o L|f1+ JBY (1-v5Y
" J5 2 2 i
3HaUIiTE I’ AT NepIIUX 4YieHiB 1iel mocaigoBHOCTI ABOMA
coocobamu i mopiBHAMNTeE iX.

. IlocmipoBHicCTS a4, @y, a3, 44, ... TAKA, MO Q; =—Hia;, ; —a;,=3

JJISL KOXXHOI0 HATYPAJIBHOIO uKcaa i. 3HAUAITE @y, a5, Gqg.

2. ITounHAIOUHN 3 AKOr0 HOMepa BCi 4JIeHHU IOCJIiZOBHOCTI:

a)a,=3n+ 1 6inpmi 3a 50;

6) c, =n®—5 6insmiza 220;
B) x, =200 — 3n menmi 3a 12;
r) b, =n®-n ne menmi 3a 110;

+1
ra,= nT He O0inprmi 3a 1,017

4. Ina AKUX HOMEPiB YJIeHHU MOCIiZOBHOCTI:

a)a, =3n — 5 6inemi 3a 40, ane menmi 3a 150;

6) b, = 200 — 2n 6inemi 3a 50, ane menmi 3a 170;
B) ¢, =2" + 1 6inbwi 3a 8, ane mexmmi 3a 30;

r) x, =4 — Tn 6inpmi 3a —40, ane menmi 3a —10;

Ny,= 1/n+2 Ginpiui 3a /10 , ane menmi 3a 10?

4. CKiIbKY AOAATHHX YJICHIB MiCTHTB IOCIiZOBHICTE, 3aaHA

(hopmyoro:
a)a,=-3n+ 374; 6) a, =—n’+ 70n + 800?

- IlocaimoBHicTh 3agaH0 (hopMyIOH0 @, = n? — 15n. Ckinbku B

Hitt Big’eMHUX uieHIB?

6. Uu € cepep uneHis mocaizosHocTi a, = Tn — 2 Taki, mo:

a) sakimuyroTeca uudpoio 0;

6) ginsaTeca Ha 13;

B) AinATHECA Ha 2 1 He AinATLCA HA 3;
r) npu ginenui Ha 27 nawoTh ocTauy 1?
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4YMCNOBI MOCAIA0OBHOCTI 219#
847, Hano asi nocnigosrocri: a,=7n — 1ic, =8n + 3. 3HaixiTe

HaiiMeHIIl 3HAYeHHA k 1 p, Ind AKUX a;, = C,,.

Haso ckiHueHHy mocaixoBHicTs: 9, 4, 1,0, 1, 4, 9. Bapaiire
i1 (opmyrofo.

ITig6epits (849—850) oxHY 3 MOXKIUBUX (DOPMYJ n-rO YJIeHA

849.

» 850.

851 %

nocaizoBHOCTi. 3agaiTe KOMHY MOCHIAOBHICTE ¥ BUIIAAL
Tabaumi i rpagika.

a)2,5,8,...; 6)2,4,8,...;

B)1,-1,1,...; ri1,0,1,...;

10, 51 3 reess PR

a)3,6,12, 24, 48, ...; 6)1,7,31,127, 511, ...;

By 8, =, 6.0 § )=1,2,-3,4,-8, sii}

B 25 & B gy Ao B
278374756 23 4 56

. HanuniiTe 1Ba pi3HUX n-HUX YJIEHU IIOCJIiTOBHOCTEM, IIep-

IIMMHY YieHaMu akux e: 1, 3, 5, 7,

9 852. HoBexiTs, 1110 n-ii YWieH MOCIiOBHOCTI TPDUKYTHHX UM Ces (1B,

853.

sagauy 838) mopiBHIOE CYMi mEPIINX 7 HATYPAJNLHUX YHCEJI.

Heckinuenna nocaigosxicts 0, 2, 0, 2, 0, ... Taka, 1110 cymMa
KOXHUX ABOX 11 cyciguix unenis gopisaioe 2. Yu npaBuib-
HO, mo i n-funena, =1+ (-1)"?

#54.TlocnizoBHicTH 3aKaH0 (hopmyJoio a, =(—1)". BHaiAiTs cymy

> 855,

11 mepmux uyieHiB: a) cra; 6) TucAui; B) THCAYL ogHOrO.

ITepemaJsroiiTe B 30LIKUT MAJIIO-
HOK 133 i somoBHiTE ¥0or0 ABO- 3
Ma KBajpaTaMu Tak, mob ix 11
CTOPOHHM [ODiBHIOBAaJIHM Ha- 8
CTYIHHM 4YJIeHaM MOOCJigoB- b
HocTi DiboHayyi.

2

Man. 133
www.4book.org
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856. 3pocTarouMMK UM CIaAHUMH € IOCTAi0BHOCTI, 3a1aHi TaKku-
MU opMyIaMu:
a)a,=9n-10; 6)b,=10-9n; B)c,=5-n%

= . _3n+4 5 ™
) n_n2+1; I‘)yn——;:‘z‘“; m)z,=n"+2n-37
»857. Dosexits, mo mocaizoBHicTs @, = 8n — 7 — 3pocranya.

B : ; ; n+1l
858, IToBexiTs, 110 IOCAIAOBHICTE @, =

— crajgHa.
n
£59. 3aaiaiTe HAWOINBINNE YJIeH IIOCJIiZOBHOCTI:
a)a,=6n-n’-5; 6)a,=-n*+2n+3.

860, 3aigiTe HaMOiNpIINE Bifg’eMHMH YJIeH MOCJIiJOBHOCTI, 3a-
IaHol (hopMyJI0I0 N-ro YJjieHa:
a)a,=n’-35; 6) a, = 0,25n% — 10,75.
» 861, fAxke 3 uncen —20, —10, -5, 4, 9 € uTeHOM IIOCIITOBHOCTI,
n-it unen Akoi a, = 2n® — Tn?
862, YneHoM sKOI IMOCAIZOBHOCTI € uncyao —12:
a)a,= TR? = 11; 6)a,=3-5n; B)a,=2n -n?+ 3;

n+l, _bn®+4

2
r)a, = s ra,=n—-n% Mma,= T ?

» Bnpanu ANA NOBTOPEHHA

863. ToproeennpHa oprasisania xynuia 3a 2 500 rpH. nBa npen-
meTH 1 micaa ix mpomaxxy oxep:kana 40 % npubyTky.
CrinpKHM 3amiaTuia opramisainid 3a KOMHHUHN IIpeaMer,
AKIIO NepiIuii npudic npubytry 25 %, a gpyruit — 50 % ?

864. Ilobyayiite rpadik byHKIl:

a)y=x2+3; 6)y=x2—2;
B)y =(x — 4)% r)y=(x+3)°
865. Po3B’siakiTh cucTeMy PiBHAHB:
x+y="5, & x? +y? =25,
x2+y2—2x=15; ) xy+12=0;
2yt = -

B) {x +y2 225' r)Jx +y =25,

(c—4) +y*=9; x2+y? -6x="1.

www.4book.org




YUCOBI MOC/IAOBHOCTI 221 1

§2 1.. APUDOMETUYHA MNMPOrPECIA

Hexail 7aHOo nOCaif0BHICTS, HEePINUH YiIeH AKOI 5, 4 KOXHUH
inmmuit ynex Ha 3 6inbIING BiJ HOIEPEAHBOTO:
5, 8,11, 14, 17, 20, 23, 26, 29, ....
ITe apumeTryHa IPOrpecis 3 NepIIUM YWiIeHOM 5 i pisHuieio 3.

> ApugmeTnyHolo Nporpecieio Ha3nBaloTh NOCNIAOBHICTD,
KOXXHUWH Y4JIeH fKOl, NOYMHAIOHU 3 AAPYroro, AopiBHIOE No-
nepeAHboOMY 4YJlIeHY, 10 IKOro AofaioTh oAHe i Te came
uyucno. Lle ctane gna paxoinocnigosHocTtiuyucno d Hasu-
BaloTb pisHuLelo apupmeTnyHoi nporpecii.

InmumMu ciopamMu, apudMeTHUYHA Nporpecia — e rmocJi-
JOBHICTB, IKY MOJKHA 3aJaTH TAKOI PEKYPEHTHOI ()OPMYJIOH0:

a,=a,a,,,=a,+d, npen € N,aid — 3aganigyucia.

Ilepmwuii ujeH i pisHunA apudmeTuyHOl Iporpecii MOXYTh
OyTu AKMMHU 3aBrOAHO yKucaaMu. ApudMeTHuHa IIporpecisa apo-
cTarwua, AKOIo ii pisuunga goxatHa, abo cnagHa — AKIO i1 pisau-
s Big’emua. IIpukiazn cunagaol apudMeTHyHOI nporpecii:

10:9: 9.0 3 Xs =1 =8 sas s

IIlo6 omepsxaTu 6yab-AKuE yaeH apudMeTHUYHOI nporpecii,
IMOYMHAIOYH 3 APYTroro, rpefa A0 mMomepexHbLOr0 4jeHa JA0NATH
pisauio d. Tomy AKINMO nepIuui 4ieH i pisHULA apupmMeTnyHOL
mporpecii J0piBHIOIOTE BiATIOBiAHO @, i d, T0 ii mepimi yieHH cTa-
HOBJIATD:

a,, a;+d, a,+2d, a, +3d, a, +4d,...,
TOOTO
a,=a,+d, azg=a,+2d,a,=a,+3d, ag=a,+4d,....

3BepHiTh yBary: Koebinieat npu d Ha 1 MeHIIMH Bi IOpAIKO-
BOro HoMepa ujeHa nporpecii. Tax camo 3HaxoaAMMO ag = a, + dd,
a,=a, + 6d iB3araui:

a,=a;+(n—-1)d.

Ile dopmyna n-ro unena apupmernyrol nporpecii.

IIpukxax 1. B apudmeruuniit nporpecii a, = 4, d = 3.
SHaAUIITE ay.

v PosB’A3aHHA. Ayy=a, +19d=4+19-3=61.

Bignmosigs. 61.
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Ipukaanx 2. B apudmernuniit nporpecii a,4 =8, d = —1.
3HaMgiTh a;.

v Po3B’sA3aHHA ag=a, +18d,8=a, - 18. OT}Ke,al-—26

Bignosias. 26.

PosrasimeMo KisbKa BIaCTHBOCTEH apudMeTHUYHOI nporpecii.

Teopema 1. Byab-axuil uien apu@mMeTHIHOl nporpecii,
® | Kpim mepuroro, ZOpiBHIOE MIBCYMi JBOX CYCiXHIX 3 HUM

- a..1+0..
anenis: @, = 218l
2
HdoBeneHHs. 3a03HaueHHAM, d =a, ., ,—a,, d=a,—a, ;.
B ) a,, t+a,,
Orxe,a,,,-a,=a,—a,_, 3Bigcu a, ——-2-————.
IIpaBuabHe 1 obepHeHe TBepAkKeHHA. [loBeniTs oro camo-

cTifiHO.

Teopema 2. Cyma aBOX WieHiB CKiHU€HHOI apHM(PMeTHUHOI
e | nporpecii, piBHOBiranennx Big 11 KiHIiB, JopiBHIOE cyMmi
KPaHHIX 4JIeH1B {'tj‘_ + ﬂ“ A= al = an.
Hexait zano n uneHiB cKimuenHol apudmeruunoi nporpecii:
Bys By gy Wgg lvosis W s By Wiy Wi
Momamo nepmiuii i ocTaHHiM i1 uneHu, notiMm — Apyrui i nepex-
: ocTaHHil, moTiM — TpeTtiit umeH Bix mouaTKy i Tpertiil Bix kiHnA
i 7. n. Pesyaprarm Mmaemo ogHakoBi. Cnpaspgi, AKmo
a;+a,=m,To:
a,+a, =@, +d)+(a,-d)=a,+a,=m;
agta, ,=(a,+d)+(a,_,-d)=ay+a,_,=m;
a,ta, s=(ag+d)+(a,_,—d)=az+a,_,=m
it.m.Omxe,a,+a,__;=0,+a,

Teopema 3. Cyma 4jieniB CKIHY€HHOI apudmMeTHIHOI
nporpecii JOpiBHIE niBcyMi Kpa#HiIX I1 4YJeHIB,

-

— - g a, +a,
MOMHOeHii Ha YHCI0 YIeHiB: S, = s

Hexait S, — cyma n uneHis apugmeTHuHOl nporpecii
A1y Qoy B3y Qys oo 58y 3,80, 9,8, 1,8,
Akmoa, +a,=m,m0a,+a, =m,az+a, ,=mitT. A
BpaxoBymoun 11e, AO0ZaMO IOUYJIEHHO ABI piBHOCTI:

| www.4book.org




YUCNoBI NOCNIAOBHOCTI 2231
+Sn=a1+ag+a3+...+an~2+an_ 1 ta,

S S0y T8 gt P lg T g F 0y

2S,=m+m+m+...+m+m+m
28,=mn; 2S,=(a, +a,)n, 3Bigcu
a +a,
S
3a miero (hopMyJIOI0 3HAXOAATH CYMY IEPIINX N 4jeHiB O0y/ab-
AKO0l apumernyHOl nporpecii.
IIpukaan 3. 3HaMAITE CyMy MEPIIMX ABAAIATH YJeHIB apupme-
THYHOI rporpecii 5, 7, 9, ....
Posp’azanuda Tyra;=5,d=2.Tomya,,=5+19-2=43.

5+43

Szo = 20‘:480,

Bizomosings. 480.
CyMy n mepumiux 4jieHiB apu(MeTHUHOL Iporpecii MoxHa Ta-
KOXX 3HAXOIHUTH 3a (DOPMYJIOIO:
22 +(n-1)d
S,=—1—
2
HoBeniTs 11 camocTiiiHo.

‘n.

YaBiTb NiHiAHY dyHKUilo, 3aaary dopmynoo y =0,5x + 1. li rpadik
3o6paxeHo Ha ManioHKy 134, AKui0 apryMeHTy X HaaasaTu TinbKu
HaTypanbHUX 3HaYyeHb, To6To 1, 2, 3, ..., To 3Ha4YeHHA GYHKLI AopiBHIOBa-
TUMYTbL BiANOBIAHO:
1,5; 2; 2,5; 3; 3,5;4; ....
Maemo apudMeTUyHY nporpeciio 3 nepwum 4neHom 1,5 i pisHuueto
0,5. Ui nporpecii Binnosigae manioHok 135. Baarani koxHa $yHkUIA

yll yl
54 5}
4} 4
3{ 31
2 21
M B
“2 0 123456 x 2 0 123456 x
...2 _2.
Man. 134 Man. 135
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Y =ax + b, Bu3HayeHa Ha MHOXWHI HaTypanbHUX Yucen, € apuMeTUHHOoIo
nporpecieio 3 Neplvm YneHom a + b i pisHuueio a. Tomy BBaxaloTb, WO
apudMeTUYHa Nporpecisa — ue niHiiiHa pyHKUis, 3aaaHa Ha MHOXMUHI
HaTypanbHUX YMcen.

Akuio Taka PyHKLjiA BUSHAYeHa Ha MHOXWHI BCix Hawpaanmx yucen, To
MaeMO HecCKiH4YeHHY apudMeTUyHy nporpeciio. AKLWo BOHa BU3HaYeHa Ha
MHOXWHI NeplIuX n HATYpanbHUX YUcen, TO MaeMO CKiH4YeHHY apudme-
TWUYHY NPOrpecito, AKa MICTUTL 7L YNeHiB.

@ Nepesipre cebe

¢ 1. ChopmynroiiTe 03HaUEHHA apu(MeTHUHOI IIporpecii.

. 2. IIlo rake pisEunA apudmerruHol nporpecii?

- 3. flx BupakaeThcA n-y uieH apudMeTHUHOL IIporpecii ue-
. pes ii mepruuii uieH i pisauIo?

. 4, Yomy nopiBHIOE cyMa JBOX UJNeHIB cKiHueHHOI apupmeTHy-
| . HOI mporpecii, piBHOBigHaneHNX Bix i1 KiHIiB?

: . HYomy mopiBHIOE cyMa n meplIux 4JjeHiB apupMeTHUHOI
| ©  mporpecii?

11

\{ | Bukonaemo pasom!

3HaUAITE CYMy BCiX ABOIM(PPOBUX HATYPAJIBLHUX UHCEJ.
v Po3B’sa3auHa4a. 3uaiinemocymyuncen 10,11,12, ..., 99.
Ile ckinuenHa apudmernuHa nporpecisa. Bona micturs 90 unenis,
i Tomy ii cyma gopiBHIOE:

s=%(10+99)-90=4905.

BigmoBinas. 4 905.

Yu e yucna 1000 i 2000 unenamu apudmeruuHoi mporpecii
3 IIepIuuM 4ujaeHoM 9 i pisaurero 3?

v Pose’azanua. Axmo 1 000 € i-m unenom xaHoI mpo-
rpecii, 70 1000=5+(i—1) - 3,3 (i—1)=995, Toi He € HATypaJIBL-
HUM yucaoMm, 60 995 He ginursca Ha 3.

Axmo 2000=5+(—-1)-3,103-(i—1)=1995, sBigcui=666.

Bigmosiags. 1000 — He € uneHOM maHOI apudmMeTHUHOL
nporpecii, a 2 000 — ii 666-it unen.

B apudmernuniit nporpecii Binomi a; =431ia,; =3.

SHAUMITE a,.
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v Posr’azanua4a. IlincraBumo gani sagaui y dhopmyny

a,=a,+d-(n—-1). Maemo:

a; =a, +6d, o 43=a, +6d,

40=-8d, d=-5,a,="T3.

Ockinern a,g=a; +9d, 10a,,=73+9 - (-5)=28.
Bigamosigs. 28.

(W BukoHaiite ycuo |

s e —

866. 3HainiTe pisHUII0 apudMeTHUHOI porpecii:
a)3,5,7,...; 0)12, 10,8, ...;
B) =2, 103 r)=T,~9;~11, ....

867. Pisaunsa apudmeruunol nporpecii gopisuroe 2. 3HaiaiTh ii
HepIIuH Y4JIeH, AKIINO0:

a)a,=5; 6)a,=—-3; B)a,=0,3; r)a,=+2.

868. Yu ¢ apu(MeTHYHOIO IIPOrPecielo MOCHTiZOBHICTE:
a)1,3,6,8,11, 14, ... ; 6)0,-1,-3,-5,-8,...?

869. fxi 3 mocaigoBHOCTEH MOXKYTE OYTH apu(pMETUIHUMU
nporpeciaMu? YKaKiTh Aasa HUX HePINN YieH i pisHULIO.
a)0; 3;6;9;12;...; 06)-2,-4,-6,-8,-10,...;

B)3,3,3,3,3,3,...; r)5,10, 20,40, 80, ...;
1 -1 1 -1 1 1 1
I‘)E’E'!Z!gs-", ﬂ)z 3 6 0_‘6‘,....

Plnellb A f

870. Hanunrite 0’ AT HepIINX YieHiB apudMeTnyHoi nporpecii,

AKINO:
a)a,=7,d=2; 6)a,=0,5,d=-10;
B)a1=—%,d=1; r)a,=9,d=0.

» 871, HanumriTe ¢iM nmepmux uieHiB apudmMeTruyHol mporpecii,
AKINO:
a)a,;=2,d=5; 6)a,=-3,d=4;
B)a,=0,d=T; rja;=4,d=-1.

www.4book.org
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i 226
_ 872.
» 873.

874.

875.
876.

» 877.
I » 878.

879.
880.
881.

> 882.

883.

884,

» 885.

B apudmeruuHiil mporpecii:

a)a, =95, d=—4. 3HalAITE A, Ay;

6) a, =9, d = 4. 3HalAITE a5, A3,.

B apudwmernuHiit nporpecii a, = 14, ag = 25. -

3HalAITE d, a4, Ay-

3HauaiTe pisHMAIIO i gecATHI yneH apudMeTHUYHOIL IIPO-
rpecii:

2, 120w 0)85 =1, wes B)%,%,%,....
3HaUAiTL pisHuLII0 apuhMeTHyHOl nporpecii, AKIO:
a)a;=95,a;,=95; 0)a,=2,3,a;=1,5;

B) a, =15, a,,=—-24; rya,=-17,a,=97.
3HaiaiTeL nepmnit wieH apudmMeTruyHol nporpecii, AKIIO:
a)a,;;=25,d=2; 6)azs=95,d=-1;
B)ag=9,d=0,3; r)ay; =—50,d=3.

B apudmernuniit nporpecii a;; =53, d = 3.

3HalIITh @y, a5, Aqq, Agy-

B apudmeTuuHii nporpecii a;, = 5, a;; = —4.

3HalpiTe a,, d, a5, Ay;.

B apudmernunii nporpecii a5 = 5, ayy = 4. SHAUAITE A7, Ay,
B apudmeTnuHii nporpecii a, = 2, ag = 3. 3HAUAITD a4, A4;-
3HaigiTe n-i ywien apudmMeTHyHOl ITporpecii:

1 2
a)2,5,8,...; 0)7,6,5,...; B)E,E,l,....
SanuiniTs (hopMysy n-ro ujieHa apupMeTUYHOL IIporpecii;
) Tl B 0)—25,~19; ...
B) 2,5, 0,5, ...; r)-4,5, -3,7, ....

SHaMAITE CYMY IIEPIINX AECATH YieHiB apudmMeTnuHol Ipo-
rpecii:

a)a,=-35,a,,=10; 0)a, =66, a,,=—6;

B)a; =-2,5, a,5=2; r) a, =20, a,,=21,8.
3HaiaiTe mepuIni ujgeH i pisHUIIO apu(pMeTHUHOL IIPO-
rpecii, AKIo:

a)a,;, =995, S,,=>500; 6) a,; =47, Sgo=1500.
3HalmiTE CYyMY HepIIux CTa 4yjeHiB apu¢MeTHUHOI IIpPO-
rpecii:

a) 50, 49, 48, ... ; 6) —50, —49, —48, ...;

B)2; 7 12,17, .3 r) 16, 13,10, 7, ....
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886

887.

888.

889.

» 890.

891.
» 892,
893.

» 894

. BHAUAITH CyMYy MePIINX COPOKA WieHiB apuMeTUIHOI Ipo-

rpecii, akio:

a)a,=2,d=3; 6)a,=-18,d=>5;
B)a,=3,d=-0,2; r)a, =7, az,=252.

B apudmernuHii nporpecii Bigomi neprnuit unex a, i pisuu-
1A d. 3HaUAITE cyMy Ii nepmux n 4ieHis S, , AKINO:
a)a,;=3,d=2,n=32; 0)a;=—4,d=4,n=25;
B)a,;=15,d=-2, n=40; rye,=—9,d=-7,n=12;
r)a,=0,d="17,n=35; ma,=8,d=0,n=50.
Cmapoodaena apabevra sadava. 3HakAiTs 20-i wienicymy
IBAALATH 4yeHiB apudmerununoi nporpecii 3, 7, 11, 15, ...
Cmapodasnsa espeicvra 3adaua. 3HANAITL CyMy IIiCTHE-
CATH MEPHINX HATYPAJBHUX YHCEJ.

YuuTens 3aIpONOHYBAB 3HANUTH CyMy BCiX HaTypalbHHX
yuces Bix 1 go 40; BBakas, 10 MIKOJIAPi ZOBTO J0AaBATH-
MyTh COPOK umcen. A manuii Kaps 'ayce (3rogom BigoMuit
HiMeIbKUI MaTeMAaTUK) 3aBJAHHA BUKOHAB 3a XBUJINHY. K
BiH mipkyBaB? CripoOyiiTe 3aBRaHHA BUKOHATH yCHO.
SHAUAITE CYMY IepIIXUX CTa HATYPaJIbHUX YHUCeJI.
3HalAiTE CYMY HEepIIHX CTa HeIAPHUX HATYPAaJbHUX YHCel.
Pecopa CKIagaeThCcsA 3 NeCATH cTajeBux cMyr (main. 136).
Ios:xuna BepxHbOL cMyru 105 cM, a KoykHa iHIma Ha 9 cm
KOpoTia Big momepeAHbol. 3HAUAITE CyMy HOBXHH yCix
CMYT PECOPH.

Man. 136

.Cmapoodaens 3adava. JIrogam, Axi KOIMaOTsL KPHHUILIO, 00i-

1AHO 3a neprmui metp samnaTuTu 30 Kpb6., a 3a KOKHUNA
HacTynHu — Ha 20 Kpb. 6iabIne, HiXK 3a TONIepeaHil MeTp.
CKinbKHM BOHHM OJEp)KaTh 34 KomaHHA 12-MeTpOBOI Kpu-
HALi?

Pienn B

895. B apudmeruuniit nporpecii a, = 0,1, d = 2. 3naugite

ag, @, A3

www.4book.org
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897.

898.
899.

900.

901.

| 902.
903.

904.

905.
906.

i 907.

908.

a,, a,, ag, ... — apumMeTnyHa nporpecisa. 3HaUIITE ag,
AKIIO:

a)ag=3,a,=4; 6)as;=9,a,=13;
B)a;=8,a5;—az=6; r)a,=5,a;—a,;=12.

a;, ay, ag, @4, ... — apumernuna nporpecisa. 3uahgiTe a,,
d, ayy, @199, AKILIO:

a)a,=10,a,=19; 6)a;=5,2,ay=6,8;
B)a;=8,2,a,,=4,T; r)ag=11,2, a,5;=19,6.

Yu € yuciao 253 ujgeHom apmpmernuHOl mporpecii
15, 28,31, ...?

Yu € uucao 212 uneHoMm apudmMeTHYHOL Iporpecii:

a) 3, 14, 25, 36, ... ; 6) 275, 269, 263, 257, ...?

Axi 3 uucen —23, —-14, -3, 1, 3, 14, 23 € unenamu apudme-
THUYHOI Iporpecii, n-i 4ieH AKOI:

a)a,=5n-19; 6)b,=0,1n+11; B)c,=97-2n?
Ckinpxku Bii’eMHMX 4JIeHIB Ma€ apudMeTHUHA IIpOrpecis:
a)-10,3,-8,6, ... ; 6) -37,5, -35,7, ...7

CKLIBKY ZOZATHHUX YJIeHiB MiCTHUTH apu(pMeTHYHA IIporpe-
cis:

a)2.,5;2,8:2,1,...3 0) 176; 151; 126; ...7
Ckinpku Big’eMHUX ujieHiB Mae apupmMeTHUHA IIporpecis:

a) -32, -30, —28, ... ; 6) —8%,—8,—7%,...?

Ckinpku uneHiB apudmeruunoi nporpecii 10, 16, 22, ...
MicTHThECA MiX umcnamu 110 i 3457

3HaiaiTe meprMii 4ieH i pisHHUII0 apudMeTHYHOI Ipo-
rpecii, 3aganol ¢opMyJIO0 n-T'0 YIeHa:

a)c,=5n-3; 06)a,=2n+10; B)a,=-3-0,5n.

Yu € apu(pMeTHUHOIO IIPOrpeciero NoCaiOBHICTE, n-1 YjeH
AKOL:

a)a,=3n+1; 6)b,=5-4n; g)e,=2"+12

Ha cToponi CA xyra ACB Bij #0oro BepmuHH BiKIaZeHO
piBHI Bigpiskm i yepes IX kiHIi npoBegeHO mapaaenbHi
npami (man. 137). 3HaiigiTe KOBXKUHM BiApiskiB AgB,,
A;Bq, A, B,, akmo A,B, =2,5 cMm.

a,, ay, ag, a4, ... — apudmMeTHyHa Iporpecia, ¢ — AOBiIbHE
yucsao. JoBeAiTh, 10 MOCAIOBHICTE €Ay, €Ay, CAg, CAyy oo —
TaK caMo0 apu(MeTHUYHA IIporpecisa.
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909.

910.

Man. 137

a;, g, Ag, ... 1 X1, Xy, X 3, ... — apuMeTHUHi IPOrpecii.
HoBeniTh, mo0 apudMeTHUYHOI HOporpeciex € i mo-
CHIiIOBHICTb @+ X, 8, + X5, A3+ X3, ... «

Yucna a?, b2, ¢? HepiBHI ¥ yTBOPIOIOTH apU(PMETHUUYHY IIPO-

rpecito. oBeairs, 1110 apuMeTHUHY IIPOrpecioo yTBOpPIO-

) 1 1 1
I0Th i uncna 3,

c+a’ a+b’

911. Taxno apudMeTHUHY IIpOrpeciio, n-i 4ieH axoia,. JloseaiTs,

912,

913.

914.

915.

916.

IO 8) @y + A9z =Qy3+ @195 0) @yy — @16 =840 — Ag-

3adavwa Peogana ITpoxonosura. Axace monuna mae 6a-
raTo KoHe#, i Bcim im piszHa mina. Hadripmuii Kiges komrye
4 30510THX, 8 HaUKpamui — 55 30710TUX, 1 niHa Bix ogHOrO
JIo IPYToro KOHs BeCch 4ac 3pocTae Ha 3 30y0Tux. Ilutaemo:
CKiJIBKH K ychoro 0yso KoHei?

SHAUAITE CYMY IIePIUX N YIeHiB apudMeTHUHOIL Iporpecii,
AKIIO:

a)a,;=1,a;=3, n=40; 6)a,=-3,a3=1,n=>50;
B)a,=5,a,=6,n=100; )@, =a.4, a3 =3, n=100.
3HaWAITE CyMY BCiX MapHMX HATYPAJIbHUX YHCeJ, MEHIINUX
3a 200.

3HaUAITE CYMY BCiX HeMApPHUX HATYPAJNBLHUX YHCeJ, MeH-
mux 3a 200.

3HalAiTE cCyMy HaTypaJbHUX unces, MeHmux Big 1000, axi
KpAaTHi: a) 3; 0) 5; B) 12,

917. 3afigiTe CYMY BCiX IiIHUX YHCeI, [0 HAJIeXKATh IIPOMiXKKY!

a)[-30; 70}; 0)[-70; —=30]; B) (=70; 70).

www.4book.org
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918

. B apudmeruuniit nporpecii 10 unenis. Cyma uyesnis 3 He-

napEUMYU HOMepamu aopiBHoe 10, a 3 mapaumu — 25.
3HaUiTE 11 CbOMHIM YJIeH.

9. TpuBagUATHHA YieH apudMeTHUHOI nporpecii xfopiBHIOE 3.

3HaUgiTE cymy il mepmux 25 4jeHis.

Cyma nepmux n’ATHAAUATH 4YJIeHIB apudMeTHYHOI Impo-
rpecii gopisaioe 20, a cyma nepiux ii JBaHAAIATH YJIEHIB
Ha 6 menma. 3HaHAITE cymMy nepmux 27 wieHiB.

|. 3maiizaite cymy nepinux 20 unenis apudmernuHol iporpecii,

3amaHol (hopMyJIOO n-ro 4JieHa:
a)a,=2+5n; 6)a,=2n-1; B)a,=-3+n.

. 3HaAUJITE I'ATUHM YiIeH apu(MeTHUYHOl ITporpecii, AKIIO

CyMy n Iepmux ii 4jeHiB MOXXHa 3HAUTH 34 GOpPMyII00:
a)S,=n’—6n; 6)S,=3n%-n; B) S =4n% - 2n.

. Cyma ueTBepTOro i mocToro ujeHiB apudMeTHUYHOI IPO-

rpecii gopisuioe 14, 3HalAiTE CYMYy IepIINX AeB’ ATH UJIEHIB
nporpecii.

. 3adava Ppankxepa. CKinbKy pasie npob’e rogMHHEUK yII-

pomoBxx 12 roa, skio Bix BigbuBae 1onisroguau?

. IIpu BinbHOMY IagiHHi (hisuuHe TiSO IPOXOAUTH 3a MEepPIIry

cexkyHay 4,9 M, a KOKHY HacTynny — Ha 9,8 m Oinbure.
3HaiiTh: a) rTubuHY IITaXTH, AKINO0 KaMiHels focAr ii gaa
yepes 8 ¢ micya moyaTKy nagineg; 0) CKiNbKY CeKyH mmaxa-
sa 6 ratika 3 sucotu 490 m.

Mipu KyTiB I’ ATUKYTHHUKA YTBOPIOIOTH apU(MMETHUYHY IIPO-
rpeciro. [loBeaiTs, 1110 Mipa 0JHOT0 3 I X KYTiB 1opiBHI0E 108°.

Cyxnagite momibHi 3agmaui gns B b C
TPUKYTHUKA i CEeMUKYTHHKA. s n R
Kinni Bispiskis, mapaneabHux L«"'“—_ g
OCHOBAaM Tparellii, JexaTsb Ha ii J‘_ s '_j

0iuHUX CTOPOHAX i AINATH KOMXK-
HY 3 HUX Ha 8 piBHUX YacCTHH.
3HaWIITE OJOBXXHHHU IUX Bin- 7 o
pisKiB Ta Ix cyMy, SAKIIO OCHO- IR T R 1
BH Tpanenii a i b (main. 138). T

T

Man. 138
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<«=»Bnpasu Ansa NOBTOPEHHS

928. CkoporiTs apib6:
3x-9 a®-9 c?-8c-20
) 2x2—5x—3; 0) 2a* +7a+3° ° ¢ -11le+10°
929. Po3B’aKiTh HEpiBHICTSH:
a)x’-8x<0; 6)x°+7x<0;
B)xz—lﬁéﬁ; r)x2—350.

930. Ilepernecite Tabaumio (Man. 139) v 3omuT. 3am0BHITE HO-

poxHi KiaiTuaKu OykBaMu a, b, = b 5 J
¢, k,p,t x,y,2zT1aK, 100 Y KOXK- A 4 7 ) J -
HOMY DPAIKY, KOMXHOMY : 5
CTOBIII i KOXKHOMY KBagpari p
3x3 K0KHa 3 6YKB TpAILIATIACE . =
TLIBKM ONMH DPas. o 21l x| k
P a cl|t
blz x|t y
y| |olp| |
Man. 139 od 4 b : |

§ 2 2 « TEOMETPUYHA NPOrPECIA

> leomeTpuyHoOIO Nporpecieo Ha3nBallwTb NOCAIAOBHICTD,
KOXXHUM YNeH KO, MOYMHAIoOuU 3 ApYroro, AopiBHIOE No-
nepegHbOMY YJieHY, NOMHOXXeHOMY Ha ofijHe W Te came
yucno. Lle ctane ona aaHoi NOCNiAOBHOCTI Y4CO g HA3N-
BalOTbh 3HaMEeHHUKOM reoMeTpuYHoi nporpecii.

ITepiuuit uyeH b, i 3BHaMEHHUK ¢ reOMeTPUYHOL IIporpecii Mo-
WYTB OyTH OYAb-AKUMH YMCIAMHE, BITMiHHUMY Big HyIA.
IHmIMMHU CJIOBAMM, FreOMETPHYHA Iporpeciga — e mocii-
JOBHIiCTb, AKY MOXXHAa 3aJaTH TAKOI0 PEeKYPEHTHO (DOPMYJIO0:
by=b.b,,,=b,"q,mene N,b #0iq #0 — 3agani uncna.
IIpukiagu reoOMeTPUYHUX OpPOrpecii:
3,6,12, 24, 48, 96, ... (b; =3, ¢=2);
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1,-3,9,-27,81,-243, ... (b, =1, ¢=-3);

1 1 1 1 1
Lo T e ("1‘“1’ Q‘E}

.,0L00L7,0,7 ... (,=T7,¢=1).
3ayBaxeHH3A. KokHy apudmMeTHuHy nporpeciio 3 pisHu-
mero 0 MOMKHa BBaXXaTH TAKOXK IeOMETPUYHOIO Iporpeciero 3i
3HaAMEeHHHKOM 1.
T'eomerpuuna nporpecisa 3 nepmumM udjeHoM b, i 3HaMeHHH-
KOM ¢ Ma€ Taki mepmi 4ieHu:

By Byt Byl Ball s Byl s

Ii gpyruit wen b, = b, q, Tpetiit — by = b,q%, a n-it wnen —
b,=bq" ..

Ile hopmyna n-ro uneHa reoMeTpHUYHOI nporpecii.
ITpuknan 1. Y reomerpuuHii nporpecii b, =5, ¢=2. 3HalmiTh b, 4.
v Poss’A3aHHA. bmzblqm—l, bijo=5" 2° = 2 560.
Bigmosigs. 2 560.
IIpurnan 2. Ilepinuii i choMuii UJleHM reoMeTPUUHOI mporpecii

64
JOopiBHIOIOTH BigmoBigHo 81 i o 3HaUAiTE i1 3HAMEHHUK (.

v Poss’sizaHHsA. 3a GOPMYJIOK n-T0 4jieHa TeOMEeTpUY-
HOi mporpecii:

6
64 64 5
b;=byg°, 5 =81-¢%¢"= ; [-J

9 9.81°97 =|73

2

6
2 2
A armpo ¢° =(§J ,T0g= o aﬁoq:—g.

. " 2 2
Bignmosigs. 3 abo 3"

PoarnsaEeMo BIAaCTHBOCTI reoMmeTpHyHOI mmporpecii.

Teopema 1. KBagpar KoXKHOro 4jieHa reoMeTpHYHOI
e  mporpecii, MOYHHAIYN 3 APYTOro, J0PiBHIOE JOOYTKY IBOX
cycigHix HOro 4ieHis:

h.\: =b,_1:bp41
www.4book.org
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b
HoseneHHsA. 3a 03HAUEHHAM, b —~.,ab,,,=b,'q. .

n-1 =

b

Orxe, b,y 1 b, 1=b,"q* = = b2,
q

IIpaBunbHe ¥ o6epHeHe TBepAKeHHsA. JlosexiTs foro camo-
cTiMHO. '

~=sw Teopema 2. Cyma n mepmux 4jJeHiB reoMeTpPHYHOIL
_ ! | mporpecii 3a yMOBH, IO q # 1, BUpamaeTbed GOPMYI0¥0;
w2 =
n
s bl bl{q = l)
| T .
q-1

IToBeageHHd.

Hexait S, =b, + b,g+b,¢°+...+b,¢" 2 +b,¢" . [lomHOKHEMO
o0uBi yacTHHY PiBHOCTI Ha q:

S,q=bq+ b,¢*+b,g° + ...+ byq" P+ b,q".

Bigrimemo nmouJsienHo Bif miel piBHOCTI monepeaHio, OAHAKOBI
nomaHKu b,q, blqz, blqa, v DG ! pgaemmo sEMmATECA. B pe-
3yJIBTATI MATHMEMO:

S,g—8,=bg"—b;, abo S,(¢-1)=b,(¢" - 1),
3Bimcu

_b(¢"-1)
= —q i

Ile hopmyna cyMu n mepIINX YJIE€HiB reOMeTPHYHOIL mporpecii
3 IepIIuM 4jIeHoM b, i 3HamMeHHUKOM ¢ # 1.

Axmo g = 1, 7o niero GopMyI010 KOPHCTYBATHCH HE MOXKHA
(mimutu Ha 0 He MOXKHA). ¥V IIBOMY BUNAAKY KOXXHHM 4JIeH reo-
MeTpuuHOl porpecii gopisuioe b,, Tomy S, = nb,.

Mpukaax 3. 3HaiAIT CyMy NepIIuX ABaALUATH YJIeHIB reo-
MeTpUUHOI nporpecii 2, 6, 18, 54, ... .

v Poss’asanuda Tyrb, =2, ¢=3, Tomy

Sp

Bigmosias. 32°-1.
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Cymy 4eHiB CKiHUeHHOI reoMeTpPHUYHOI IIporpecii MoxHa Ta-

b,q-b
KOK 3HAXOZUTH 3a opmysow S, = Lq-—ll
q —

HoeexiTs Ii camocTiiiHO.

Cyma n uyneHiB reoMeTpuyHoi nporpecii 3i 36inbWeHHAM Yucna n
3pocTae Ayxe WBMAKO. Po3B’sxeMo ofHY 3 Takux 3apad.
3apgava 3 ingidcekoro ¢oneknopy. Llap ayxe niobus waxm i
06iunaB BUHaxXiAHWKOBI rpn Benuky Haropoay. BuHaxinHuk sanpocue 3a
nepuly KNiTUHY WaxiBHUUI 0OHY MNWeHWYHY 3epHUHY, 3a ApYyry — ABi, 3a
TPeTIo — YOTMPW i Aani 3a KOXHY KNiTUHY BABIYI 6inblue, HiX 3a nonepen-
Hio. Llap 3guByBaBcs, L0 BUHAXIAHWUK Tak Mano npocute. Ane obiuaHKy He
3Mir BukoHaTn. HYomy?

Po3B'a3aHHA. 3BMyaiHa waxisBHnus mae 64 knitniu. Tomy uap mas
61 JaTV BUHaXiAHWKY BCkoro 3epHuH 1 + 2 + 23 9% oty 429

Cnpobyiite 06uymMcnuTk Uio cyMy. My oLiHUMO TiNbkW OCTaHHIA AoAaHOK!

25 =32, 21°=322=-1024 > 10°.
264-21.(21%% > 16 - (10%)°= 16 - 10'® = 16 000 000 000 000 000 000.

Akwo npuiimemo, wo maca 400 sepHUH cTaHOBUTL 1 KI, TO Maca go4

3epHuH Binblwa 3a
16-10": (4-10%) =4 10" (kr), a60 4 - 10"% 1.

| ue HabnuXeHe 3HaYeHHS TiNbKW OCTaHHLOro AoAaHKa. Takoi KinbKoCTi
3epHa He 3MOXYTb 3i6paTk yci KpaiHW CBIiTY BNPOA0BX COTEHb POKIB.

leomeTpuyHa nporpecis 2, 4, 8, 16, 32 ... — nocninoBHi 3HaYeHHs
1 dyHKUi Y = 2% BUaHAYEHOI HA MHOXWHI HAaTYpanbHWUX Yucen.

anta
b

m Mepesipre cebe

. 1. ChopmynroiiTe 03HaYeHHA reOMETPHYHOI IIporpecii.

2. Illo Taxke 3HAMEHHHK I'eOMeTPHUUYHOI rmporpecii?

3. Ak BupaskaeThCA n-# 4JIeH reOMEeTPUUHOI rIporpecii uepes

11 mepIuuii yyieH 1 SHaMEeHHHK ?

- 4, CdhopmMyoiiTe BJIACTUBICTL NeOMETPUYHOI Iporpecii.

. Yomy ZOPiBHIOE CyMa n IepPIINX UIeHiB reOMeTPUYHOI IIPO-
rpecii?

o
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YUCNOBI NOCNIA0BHOCTI

L

1. ¥ reomerpuyHii nporpecii b, = 2, by =—54. 3naigiT b, i g
v Poa:B A3aHHA 3a Qopmysnow n-ro unena by = b, * q i
b;=b;- q MMigcrasumo B i pisuocTi 3HaveHHA by =2, by, =—54 i

(“1' Bukonaemo pasom!

) 2 = b]_ . qas
PO3B AMEMO CUCTEMY -54 = b, - qs
1 .

IToxginumo mouneHHO APyTre PiBHAHHSA Ha Iepiie:

2
b, 9’
3 mepmIoro piBHAHHA CHCTEMHU 3HakzeMo b,:
2

2=b,°(-3)% b;=2:(-2N)=—.

. Maemo: ¢®=-27ig=-3.

2
wr =%
2. 3HaMUAITHL cyMy I’ATH YJIeHIB reOMeTPHYHOI mporpecii, B

1
Akik b;=8,¢9= 2

Bignmosige.b;=—

v PosB’sasaHHsA. [lepwuil cnoci6. CyMmy n nepuiux 4jeHis
reomerpuuHOoi mporpecii moxHa 3HalTH 3a (GopMyJsoi

n—
Snzbl(q—l)‘ﬂﬂmon=5,1‘o
g-1
1Y 1
8(|l=1| -1 2 _g. 81
by (g% -1) [{2} )_8[32 1]_ 832 31 1
S, = = = - =Zo-15—
g-1 l—l 1 1 2 2
2 2 2

Hpyzuii cnoci6. Bunuinemo 5 uneHis gamoi mporpecii: 8, 4, 2,

1 . . 1
1, 3¢ Ix cymy 3HAMAEMO IPOCTUM ZOOABAHHAM: 155 .
i 5 1
BigmoBigs. Ss=l55.
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W Buxonaiite ycHo

931. VKaxite Tpu H&CTYHHHX YJIeHH reome*rpnqnm mporpecii:
a)3,6,12,. 0) 16, 8,4, .

B)-1,-2, 4 a3 r)-2,4, 8

932. Yu ¢ r'eome'rpnquom mporpeciero nocni,u;onnicm
a)1, 0,1, 0,01, 0,001, 0,0001;

1 1 1 1 1
0L 5,48 16" 32
Axnio Tak, To BKAXiTh 11 3HAMEHHHUK.

933. Yu € reoMeTPUYHOK IIPOrPeciero MocaiJOBHICTE:
a)2,4,6,8,...; 0)1,-3,9,27,-81, ...;

1 1 1 1
B)3,6,12,14,..., I‘)l,g,z,g,g,...?

934, Yu € reoMeTpUYHOIO IIporpecieo mocaizosuicts 77, 7" L
7"+t 2 7n+3 e n — poBinbHe HaTypasbHe uucao? A mo-
comimosmicrs 7", —7" 1, 7n T2 gt 39

Pisens A ) -

935, HanuiiTe ciM mepIumx 4jeHiB reoMeTpUYHOI mporpecii, B
AKiN:
a)b,=1,9=3; 6)b1=10,q="2—

B)b; =95, q=2; r)b,=1,9=-2.

936. Hanumite 0’ ATh DepIiIux YWieHiB reoMeTpUYHOI nporpecii,
B AKiHN:
a)b;=18,q9=-1; 0)b;=56,9=2;

1 5
B)b]_:_S,q:E, P)blzﬁ’q:3'
937. 3HaiAiTEL 3HAMEHHUK 1 11’ sATHII 4JleH TeOMeTPUYHOI IIpo-
rpecii:
a)-1,8,...; 6) 0,1, 0,01, ... ;
B) 625, 125, ... ; nN4d,-2,....
» 938. ¥ reomerpuyuHiit mporpecii b, = -3, ¢ = 2. 35aigiTs by, by, b,,.
939. 3HainiTe Depruii YaeH reoMeTpUUHOI Iporpecii, B AKiA:

a) by =384,q¢=2; 0) b, =31,25, ¢ =-2,5.
www.4book.org
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» 940. by, by, bs, by, ... — reomMmeTpuyHa nporpecisa. SHAUIITE b, ,,

941.

942.

AKIINO:

a)b;=1,b,=6; 6) b, =25, b, =—-50;
B)bg=1,b,=0,5; r)b,=2,b,=4.

3HaMAiTE CBOMHE YJIeH reOMeTPHYHOI nporpecii, AKNOI0:
a)b;=3,b,=6; 6) b, =-1,5, by =—6;

B) b.=80, bg=—-160; r)bg=18,b,="T2.
HanuimiTe ¢popmysny n-ro ujgeHa reoMeTpuyHol nporpecii:

1 1
a)216,18;---; 6)11_591)-":'
8)1, V2,2, ...; r) 64, -32, 16, ... .

943. 3aliaiTe HOMEp n-ro YieHa reOMeTPHYHOIL IIporpecii, B AKif:

944,

» 945,

946.

a)b;=4,9=38,b,=324; 6)b,=-8,¢=2,b,=-256.
A,C, — cepexgnsa ninia A ABC, A,C, — cepenss Jninis
AA,BC,, A;C; — cepenns ninia AA,BC,i 1. a. (man. 140).
Yy mpaBUJIBHO, 10 JOBXKUHY Binpiskis AC, A,C,, A,C,, ...
YTBODIOIOTH '€OMETPUYHY IIporpeciro?

B

A3 [ANC3
Az Ca

Ay C1

Man. 140 A C

¥ reomeTpuyHii nporpecii mepiuunit uneH b, 3SHaMEHHUK (.
3HauAiTe cymy ii mepmux 4jeHiB, AKINO:

a)b,=-3,¢=3,n=6; 0) b,=2,5,¢=0,4,n=4;
i
B)b;=4,9=-2,n=10; r)blzg,q=-§,n=6.

SHaNgiTE CyMy n IepIINX YJeHiB reoMeTPUYHOIL nporpecii,
AKINO:

1
a)b;=1,9=2,n=9; 6)b1=1,q=-2—,n=]_0;

B)b1=81,q=%,n=8; r)b=-2,g=2,n=12.
www.4book.org
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rzss
> 947.

948,

> 950.

951.

)52.

?» 953.

3HalAITE CyMy MEpPIIMX HIeCTH YJeHiB reoMeTPUYHOI IIPo-
rpecii:

a)-2, 10, ...; 0) 5, 10, ...; B)32,-16,...;
rNs333,3,3,..; r1)hH,10, 20, 40, 80, ....

3HaUAITE CYMY I’ ATHAAIATH MEPIINX YJEHIB reoMeTpuy-
HOI nporpecii:

a)l,2,4,8,...; 6) 1024, 512, 256, ... ;
B)1,—2,4,-8,...3 r) 1024, -512, 256, ... .

949. Cmaposunna sadava. OxEOT0 pasy po3yMHUE GiTHAK MOIPO-

CHUB Y CKYIIOro 6araTis npUTYJIKY Ha IBA THKHI HA TAKUX YMO-
Bax: «3a 11e A T06i mepmoro AHA 3amnady 1 Kpb., Apyroro — 2,
Tpersoro — 3 1iT. I., 30inbInyoun niofneHHy miaty Ha 1 kp6.
Tu % GyIer moJaBaTH MHUJIOCTHHIO: IIEPIIOro AHA 1 Komiiky,
Apyroro — 2, Tpetboro — 4 i 1. 1., 36LIb0IyI0UM LIIOJHA MUJIO-
cTHHIO BABiui». Barartiii 3 pagicTio Ha I1e 3rogUBCA, BBAXKAIO-
un yMoBH Burigaumu. CKinbKu rpoineit ogep:xas baraTiin?
3adavwa Ednepa. YonoBiK, NIpogadu KOHA, 3alIPOIIOHY-
BaB IOKYIIEBi 3aNIaTUTH TiJBKY 3a I'Bi3AKM, AKMMH IIPH-
OMTO 40 KOIIMUT TOr0 KOHA MiIKOBH. 3a MepIIUii I'Bi3fOK —
1 ndewnir, 3a gpyruit — 2, 3a Tperii — 4 i T. A.: 38 KOXKHUHI
yaBiui 6inbine, HiXK 3a monepeaHii. 3a cKinbKYM BiH mpoga-
BAB KOH#A, AKIO I'Bis3akis 6yio 327

| _Pisens B

b, b,, bs, ... — reoMeTpuyHa nporpecis. 3uangite b, i ¢,
17 92, U3 1
AKIOIO0:

a) by = 625, b, =81; 6) bs=3,b,0=—-27Y3;

9 1 115
B)b4=§,bs=ﬁ; I‘)b4=—6,b3=—1—1%.

3anumirte opMyay n-ro 4jeHa reoMeTpPHYHOI mporpecii:
a)3,-b6,...; 6)-0,1,-1,...;

B) 128 v & ; r)§,4,....

Yu € uncsio 384 4IeHOM reOMeTPHYHOI Iporpecii:

: 4 8
a)3,6,...; 5)5,5,...
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954,

955.

» 956.

964.

965.

Axe 3 uncen —27, -9, 18, 20, 27 € uneHOM NOCIiTOBHOCTI,
n-¥ 4JIeH AKO01:
a)b,=5-2" 6) x,=(-3)"*1;

- 36 _l ﬂ- — 2 j n?
B)yn‘“_ 2 ] I‘)Cn——l 2

3HaNIiTE NepIInil YjieH i 3HAMeHHUK IeOMEeTPHUYHOI IIPo-
rpecii, B AKii:

a)b, +b3=10,b,+b,=380; 06)b;—b,=15,b,—b,=6.

Yu € mocigosHicTs, 3agana dopmysomo ¢, = (—3)"*2, reo-
MEeTPHYHOIO IIporpeciero? AKIo Tak, To 3HAHAITE 11 mep-
IINH 4JIeH i 3HaMeHHUK.

. oBeniTs, 1110 3a/jaHa IIOCAiZOBHICTE (X,) € reOMeTPUIHOI0

nporpeciero:
a)x,=3-7" 6)x,=5-2""% B)x,=0,41""

. HoBeniTs, AKIIO a, b, ¢ — reoMeTpuyHA IIporpecisa, To:

(@®+ bYe = (% + c?)a.

. laHo reomeTpuuHy nporpeciio by, b,, b, by, ... . loBexiTs,

110 FeOMETPUUYHUMHU NIPOrpeciaMu € TAKO0XK MOCHiTOBHOCTI:
a) b;b,, bybg, bgby, ...

6)b; +by, by +bg, byt+by,...;

B) by — by, by —bg, bg— by, ....

. II’atuit uieH reoMeTpuuHOl mporpecii gopisuioe 1. Yomy

JopiBHIOE 0OOYTOK AeB’ATH II nepmmux 4jneHiB?

. IlTocTHit unen reoMeTpPUUHOI IIporpecii gopisHioe —2. Yomy

JopiBHIOE JOOYTOK OAMHAAUATH I mepmInX 4JIeHiB?

. 3HAUIITH TPH YKCJA, AK1 CTAHOBIATE FeOMETPHYHY IIPOrpe-

ciro, 3HAOUH, 110 X cyma gopiBHioe 21, a fodyTox — 216.
Yucaa reomeTpuyHOl nporpecii 1, 2, 4, 8, 16, 32, 64, 128,
256 posmicTiTh y AeB’ATH KJIITHHKAX KBagpaTa Tak, mob
ix 1o0OyTKM B KOXKHOMY PAIKY, B KOXKHOMY CTOBIIUMKY 1 B
KOXXHIH xiarosaJii gopiBHIOBaIX OGUH OZHOMY.

ITicnsa KOXKHOrO PyXy IOPIIHA PO3PiAKYBaJIBLHOr0 Hacoca 3
nocyauHu 3abupaersca 5 % HaABHOrO B Hi# nosiTpsa. Bu-
3HAUTe THCK IMOBITPA BCepeqUHI MOCYAUHU MiCJIA JECATH
PYXiB MOPIIHSA, AKIIO I0YaTKOBUH THCK OyB 760 MM pT. CT.
Yy MOXKYTEH ZOBXXHHH CTOPiH NIPAMOKYTHOIO TPUKYTHHUKA
YTBOPIOBATH I'eOMETPHUYHY IIporpeciro?
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> 966.

967.

2 968.

969*%

970.

971.

Man. 141

¥ rocTpuit KyT BOUCAHO N KiJ, AKi JOTHKAIOTHECA OFZHE OO
omHoro (man. 141). HosexniTs, mo A0OBXKUHM IX pamiyciB yT-
BOPIOIOTH I'€OMETPHUHY mporpeciio. Bixg goro 3amexuTrs il
3HAMEHHUK?

HanumiTe KinbKa neprumux 4ijeHiB MOCIiOBHOCTI 3 TaKu-
Mu Baactusoctamu: by =1, b, =3b, _,. HanumiTe hopmyny
ii n-ro unena 3HaMAITE by 1 S,,.

) 1.1 ) .
Mix unciaMu 40~2— ib 3 BCTaBTe TaKi YOTHPH UMCIa, AKL

PasoM 3 JAHMMH YHUCJIAMU YTBOPIOIOTH M€OMETPHYHY IIPO-
rpeciro. 3Ha#iAiTH ii cymy ABOMA criocobamm.

. 3HAUAITE KiNbKiCTh WJIeHIB reoMeTpHuHOI nporpecii, B
AKIN:

a)b,;=3, b,=96, S,=189;

6)b,=1, b,=-512, S,=-341;

1 1 1
B)q=—E, b,= 3" Sn:20§;

r)g=/3,b,=18/3, S,=26/3 + 24.

3HaAUAITH YOTHPH YHCJIA, 3 AKUX TPH NEepPIIUX € IO-
CJHiOBHUMH 4JIeHAMH IreoMeTpPHUYHOl mporpecii, a Tpu oc-
TAHHIX — YJeHaMu apudMeTHUHOI Iporpecii, AKII0 cyMa
KpaiHix unces gopisHioe 21, a cyma cepeguix — 18.
3HaigiTs Taki yucaa x, y, 2, t, mob mocaigoBHicTh X, Y, —2,
2, —8, t 6ysia reoMeTPUYHOIO IIPOTPECiero,
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972.

973.

974.

» 975.

ITounHAOUH 3 AKOr0 HOMEPA YieHAa 'eOMeTPUYHOI Iporpecii:
a) 729, 243, ... yci ii unenu OyayTs mermumu 3a 0,01;

1 1 i .
0) 3’3 yei 11 unenu 6yayTe 6iabmmuMu 3a 57

Busezits opmyny ana obuucneHHA go0yTKY n IMepruux
YJIeHiB reoMeTpHUYHOL nporpecii.

Byno me maiixke cTo pokiB Tomy. Censsaue npogasaB 20
osens 3a 200 kp6. Konu oguH 3 MOKYIIiB ITOYAB HAATO AOB-
ro TOpryBaTHCh, CEJIAHUH 3aIlIDOIIOHYBAaB: «Jlait 3a mepmy
siBmio 1 K., 3a Apyry — 2 K., 3a TpeTio — 4 K. i gayi 3a KO-
HY BiBI[I0 BABiui GisbIne Komifiok, Hixk 3a nonepenH:o». ITo-
Kymnens noroguscs. CKineKky BiH 3amaTus 3a Tux 20 oBenn?
BaxTepis, MOTPANMBIIK B OpraHiam, ao kinma 20-1 xsuau-
HU IiIUTLCA HA [Bi, KOXXHA 3 HUX 70 KiHnda 20-1 xsuausn
3HOB AinuThCA HA ABi i T. A. Ckinbku 6akTepiit B opranizmi
oOyne 3a moby?

976. Yasimo, 1110 Ha MOYaTKy Hamroi epu »kimka M Hapojauia ABi

IOuYKHU, KOo)KHA 3 HUX no 30 pokie Taxk camo Hapozauia Asi
pouky i 7. a. UYu moxauso ne? Ckinsku 6 3a TaKUX yMOB
Hamaakis M xuyo B Hamm yac?

f__4=anpunu ANS NOBTOPEHHNA

977. 3HaliAiTe 06IacTh 3Ha4YEHb (PYHKIUL Y = x2, saganoi Ha Ipo-

978.

AnreGpa 16

MiXKY:

a) (0; 3); 6) (—5;-3); B)[-2;3); r)[-4;4).

Ha mamouky 142 300paxeno kinpka ¢iryp, ckiaageHUX i3
cipHHKiB.
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VsaBiTh, 10 DOCHiIZOBHICTE TAKUX (hiryp nNpoAOBIKEHO.
Ckinbku Tpeba cipHuKiB, m006 ckIacTu dirypy Fq?
979. Maca oxguoro Kkycka merany 440 r, a gpyroro — 429 r.
3HAUIITE I'YCTUHY KOYKHOIrO 3 I[UX METAJiB, AKII0 'YyCTUHA
nepmIoro Ha 1 I‘/CM3 Ginbmma, a 06’eM HA 5 cM° MeHIIW#H, HiX

IPYTOro.
980. Poss’skiTes rpacdiuHo cucTeMy PiBHAHB:

xy—-6=0, xy+6=0,

a) {x—y:l; 6) {2x+y=4.

,L §2/3,. 3AAAM4I HA OBYUCJIIEHHSA CYM

Joci Mmu He 06U CIIOBAIN CYM HECKiHUEHHOr0 YHCJiIa JOAAHKIB,
oxHaK iHomi € ceHc poaryaagaty i raki cymu. YoMy, HanpukKaIanm,
JOpiBHIOE cyMa ycix uJjieHiB HeCKiHUeHHOI reOMeTpPHYHOI IIPO-

L L 1

,Es 'Is E’Tﬁ,"-?

rpecii 1

Hexaii nuioma 300pasxeHoro Ha MajdoHKy 143 xBazapara b,

nopiBHIOE 1, a IuIoIIi NPAMOKYTHHKIB by, bg, by, ... — BiAMIOBiA-
1 1 1 . ] . .
0 2 2 8 SAxmo KineKicTh MUX NPAMOKYTHHKIB 36i16-

NIYBATH 0 HECKiHUEHHOCT1, TO CyMa IX ILJIOIN] K 3aBrogHO 6J1M3b-
Ko HabmmxaTuMerbeda g0 yucia 2. ToMy BBaXKawTh, II0

Sk o, i
2 4 g T

Y3araabHUMO PO3TJIAAHYTUHN IpHU-
Kiaan. Hexai mano HeCKiHUeHHY reOMeT-
puuHy nporpecito b,, b,q, blqz, blqa, T —
3HAMeHHUK AKOi | ¢ | < 1. 3a Bimomoro
¢dhopmyI0IO0,

gl 1-¢
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b,

TyT yncao 1_g Crane,an— sminge, Axkmo | ¢|< 1, To mpu
HeobMesxeHOMY 36inbIenHi n crenins ¢" npamye 40 0 (IUIIyThH:
biq"
1-¢

akmon — ,10q" — 0). Ipuusomy izapi6 npamye xo 0.

b
Orxe, AKIO N —>°° , T0 S, — -IL ToMy JOMOBHIIMCE CYMOIO
—-q

HeCKiHueHHOI reoMeTpHYHOI nporpecii 3 nepmum unesom b, i

b
3HaAMeHHHKOM | ¢ | < 1 BBasKaTH 4ucio : 4
—-q
IHIIMMH CI0BaMH, AKIo |¢|<1ib, +b,g+b,¢° +..=8, 10
- B
g~
IIpukaax 1. 3uaigite cymMy reomMeTpu4HOl mporpecii
4 4 4 '
Logr e T
; 1
v Poss’asannda. Tyrb, =4,¢q= ~ 3 » TOMY IIyKaHa cyma
4
S= =3.
1
1+—
3

Bignmosigs. S=3.

b
3a gomomorow Gopmynu S = 1 !

HecKiHYeHHi nepioduyiHi

decamkoei Opo6u MOXKHA 3aITMCYBATH Y BUIVIA/L 3BUYaHUX APOOiB.
Ipukaax 2. 3anumiTs y BUrIAAL 3BUYaiiHOrO Apoby He-
CKiHUeHHUH ITEePIOAUYHUI NEeCATKOBUH Api6:
a) 0,(2); 0) 1,(6); B) 0,(23).
v PosB’sizaHHA.

2 2 2 0,2 2
a) 0,(2)20,2222...= TH + W + m +...=1_0,1 = E,
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6 6 6 0,6 2
0) 0,(6)=0,6666... = E + m + m T 1-01 = E'

Orxe, 1,(6)=1+0,(6)=1 % 5

23 23 _ 0,23 23

B} 0’(23) :0,2323... = W‘F 10000 +--.—-m—§§.

) . 2 2 23
Bignmosigs. a) 9’ 0) 15, B) 99 *

HeckinuenHu fecATKOBUH nepioguuHamnit Api6, misa vacTuHa
AKOr0 AOPiBHIOE HYJIO, a nepios cToiTh oApa3y miciasa KoMH, O-
piBHIOE 3BUUaliHOMY ApPO0Yy, YHMCEIBHUKOM HKOI'0 € YUHCIO, 10
CTOITh y Iepiofi, a 3HAMEHHUK MIiCTHUTH CTiJIBKU AeB’ATOK,
CKinpKHu mudp y mepioxi.

IMoxymaiiTe, SK 3amUCaTH Y BUTJIALL 3BUYATHOro Apolby, Ha-
npukaazn, yucao 1,5 (6).

Joci My 3HAXOAUIM CYMHU UJI€HIB HAMIPOCTIIIMX IMOCIiZOB-
HOCTe#: apudMeTHYHOL Ta reoMeTpUYHOIL nporpeciit. Hepiako
BHHUKAE noTpeda 00YHUCIBATH CYMHU UJIEHIB iHIIMX ITOCJIiOB-
HocTel. Po3riisHemMo NpUKIagu.

Ipuxaanx 3. 3HAUAITE cyMy S IEPIIMX CTa WIEHIB ITOCILIOBHOCTL

1 1 1 1
127283738477 n(n+1)’

v Poas’asanusa. Koxauil unen gasol nocaigoBHOCTI
MOYKHA IIOJATH V BUIVIAAL pisHUI:

1 ~1—l 1 1 1 1 11
1:3 2* 28 2 3"+ A axl?™
OTxe,
1 1 1 1
S=12*+t23%t32 1T T100101
_1 l_{_i i_+__1___l+ +_1 __1 e
- 2 2 3 3 4 100 101
_q. L _100
- 101 ~ 101°
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100

Bl,I[IIOBIJJ,b.S=m.

Ilpuknan 4. 3HalAITL CYMY KBAAPATIB N MEPIINX HATYPAJb-
HHX YHCeJl.
v Po3s’si3aHHA 3a hopMyno0 «Ky0 ABOUJIEHA »,
(@ +1)°=a®+ 3a%+3a+1, ssigen 3a2=(a +1)® -a® - 3a - 1.
Hapnarouu 3MmigHi#M g nocnigosHO 3HavenHs 1, 2, 3, ..., n, oxgep-
JKMMO 1 IPaBUJIBHUX YHUCJIOBHX DiBHOCTEH:
3-12=2%-13-3-1-1,
3-22=-3%-23-3.2-1,
3-32=-4%-3%-3-3-1,
3-42=5%-4%-3-4-1,
3.-n?=(n+1)®-n®-8-n-1.
Homasiu mouseHHO yci i pisHOCTI (UuMcaa 9e 9 42 . .m
B3a€EMHO 3HHUIIATHCA), OLEPKUMO TOTOMKHICTH:
3-(12+22+3%+...+n%=
=(n+1®-31+2+3+...+n)-n-1,

3

3Bigcu
3-(12+22+3%+...+nd)=
—+ )P - n (D -+ D=5 (2 + 1)@+ 1),
Orxe,

12+22+32+...+n2=%‘(n+1)(2n+1).

Bigmosigs. %-(n+1)(2n+1}.

3sepHiTh yeary Ha supas a* + a®b + a’b? + ab® + b*. Le cyma

»
=

5 = s 4 .
¥ nNepwwx YNeHiB reoMeTpUYHOi Nporpecii 3 NepwuM YneHom a i

I~

b
b , ;

3HaMeHHUKOM — . 3a ¢OopMYNolo CyMU YNeHiB reoMeTpuyHoi nporpecii,
a

—-1

5
a a -
at+a®b+a?® + ab® + bt = = ;
f——l a-b
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246 Pospgin 4

Omxe, a® — b° = (a - b)(a* + a®b + a®b? + ab® + bY).
Tar( camMo MOXHa O0oBecTU TOTOXHOCTI:

a® - b8 =(a-b)(a®+a'b+a®? + a%b® + ab* + b°).
a"—b"=(a-b)(a®+a®b + a'v? + a®b® + a?b* + ab® + b°).
| Baarani:
a"-b"=(@-b)(a" '+a" %+..+ab" Z+p" Y.

dopmynu «pisHMUA KBaapaTie» i «pidHUUA KybiB» — OKpeMi BUNaaKu
uiei saransHoi dopmMmynu.

MNMepesipre cebe
: 1. Ak 3HA¥TH CyMy HepIIUX N HATYPAJbHUX YHUCEJ?

2. Yomy mopiBHIOE cyMma yeix minux uucen Big —100 mo 100?

3. Yu icHye cyma ujeHiB HeCKiHUeHHOI reoMeTpPHUYHOI IIPO-
rpecii, SHaAMeHHMK AKO1 Oinbrwmii 3a 17

4. Yomy A0OpiBHIOE CyMa UJIeHiB HECKiHUEHHOI reOMeTPHUYHOL
nporpecii, MOZYJIb 3HAMEHHHKA AKOI MeHIIui 3a 17

5. Yomy mopiBHIOE cyMa HeCKiHueHHOI KibKOCTi HOIaHKIB:

. 1 1 1
. 4+2+1+E+Z+E+...?
Bukonaemo paszom!
. e 1 e
| 3uaigite cymy 3+ 1+ 5 + ° -+ 27 + ..., JOJAaHKH AKOI —

YJIeHU TeOMeTPUYHOI IIporpecii.
v Poas’asanHa4a. Ilepmuit unex nporpecii — uucio 3, a

1 3 3-3
3HAMEHHUK — , TOMY IIIYKaHa cyma S= ——=——+ =4,5,
3 il 8=l
3
Biagnmosizns. 4,5.
.. CripocTiTh BHpas:
1 15 1 1
37t 711 1115 Tt @n-D@n+3)
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v Posr’aszanusda. [lomHOXKHMMO 1 TOgLIMMO 3aaHY CYMy

Ha 4. OmepuMO:

1 1 1 1

3.7 T 711 T 1115 TV @n-1)dn+38) -

1 ( 4 4 4 4
=2 37 t7TutuntT @-nan+3) )=
LAk .3 bt Lo .odl L0
"4 (8 7 7 11 11 15 " (4n-1) (4n+3) )

1 i 1 1 4n+3-3 n
“4 |8 "(4n+3) ) " 4 3.(4n+3)  3:(4n+3)"

- - n
Bigomosinas. 3.(dn+3) "

W BukoHaiite ycHO

981. 3HaiAiTL CYMYy 4JIeHiB IMOCJIiJOBHOCTI:
-5,-4,-3,-2,-1,0,1, 2, 3,4, 5, 6.
982, 3ualifiTh CyMy cTa WiIeHiB apuMeTHYHOI nporpecii, B AKOL
a,=3,d=0.
983. Yomy mopiBHIOE cyMa:
a)l-2+3-4+5-6+7-8+9-10;
6)a—8x+2a—-4x+4a—-2x+8a—x?

PiseHs A

—

984, 3BmaigiTs cyMy HeCKiHUEHHOI reoMeTpPHYHOI Iporpecii:

2 4 8 1 1 1 1
N3 e o’ 932458 16
1 1 1
B)9, -3,1,- 3 9 I‘)‘_8,4,—‘2, 1’_5!

985, 3HaMAITE CYMY, JOAAHKAMY AKOI € IIOCJIiT0OBHI UJIeHH I'eo-
MeTpHUYHOI nmporpecii:
1 2 2 2

1 1
a)1+—+—+E+ ﬁ)2—g+g—'ﬁ+...,
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986.

987.

988,

989,

990.

991.

992.

3 9
- =P s § L
B)16-8+4-2 r)—-1 i~ 70
3adawa Apximeda. 3HaUAITE CYyMy HECKiHUEHHOI reoMeT-

pHUYHOI Iporpecii:

O A -
4 4 4

3HalIiTE CYyMy HeCKiHUeHHOI reOMeTPHYHOL nporpecii:

% 10 © 100 ' 1000 ' t?

6 6 6
6)6+E+ﬁ+ﬁ+"“
IlopafiTe y BUrAAl 3BuyaiiHoro poby HecKiHueHHi nmepio-
Au4YHi KecATKOBi gpobu:
a) 0,3333...; 6) 0,6666...; 8)0,111111....
3anumiTe HecKiHYeHHUHM nepioguuHui Api6 y Buraazni
3BHUAMHOro Apo6y:
a) 0,(4);  6)0,(5); 3)0,(12); r)0,(25).
ITaHO piBHOCTOPOHHIM TPUKYTHUK 3i cTopoHOIO 1 cM. Cepenu-
HHU HOro CTOPiH — BEpPIIMHHU APYTOr0 TPMKYTHHKA, CEPEeIHU
CTOPiH APYroro — BepPIIMHM TPETHLOTO TPHKYTHHKA 1 T. I.
(maut. 144). 3HafiAiTE CyMy I€PUMETPIB YCiX ITMX TPUKYTHHKIB.

A B, ¢ Man. 144

ChopmymnroiiTe i po3s’AxkiTh 3a4a4y OIpo KBagpaTH, NogioHy
mo sagaui 990.
3adavwa Opema. [losenite, 1110:
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| Pisens B |

993. 3HaigiTe cyMy 4JeHIiB HeCKiHYeHHOI reoMeTpUUHOI IIPO-

rpecii:
1 1
&)1,7'5‘“,5.---; 0Y5. JB it
1 1 J2-1
B)l,n—3,(n—3)2’--.; r)m,i,z—‘!—z—,....

994. ¥ xoso paniyca r BIHCAHO IPABUJILHUHN TDUKYTHHK, ¥ TPU-
KYTHHK BIIMCAHO JPYTe K0JIO, B IKe 3HOBY BIIMCAHO IPABUJIb-
HUU TPUKYTHHUK, 1 T. n. 3HaAUAITE CyMy IIepuMeTpiB ycix
TPUKYTHHUKIB 1 cyMy HOBKUH ycix Kim.

995. 3anuuriTe y BUIIAAL 3BUUaiHOro Apoby HecKiHUeHHM 11e-
pioguuHUIT AeCATKOBUM APi6:

a) 10,(4); 6) 3,0(6); B) 0,(24); r) 1,4(7).
» 996. 3anunIiTe y BUrIAAL 3BUYAHOr0 Apoby yucJIo:
a) 3,(5); 6) 21,(21); B) 1,1(6); r) 10,00(52).

997. Bigomo, o |a| < 1, |x| < 1. CopoctiTs HeckinueHHi cymu:
a)l+a+a®+ad®+...;
6)1—x+x2—x3+... s

998. 3uaigiTe cyMy HECKiHUEHHOr0 YHMCJIa JoJaHKiB:

B+4V2)++(@+2V2)+ 2+ V2)+...,
KOMKHUHM 3 AKUX YABiUi MeHININH Bif monepegHLOTO.
» 999. BarmuuiTe TAaKy HECKIHUEHHO CIaJHY NeOMEeTPIYHY IIPOorpeci:o
[epIMiA YjieH AKO01 JOPiBHIOE 3, & CyMa YWIeHIB CTAHOBUTB 4.
1000. ITepumuii uieH HeCKiHUEHHO COAaAHOI reOMeTPUYHOL IIpO-
rpecii Ha 8 GisbIunii, Hi’K ApyruUi, a ii cyma gopiBHioe 18.
3HaigiTE yeTBepTHH useH 1iel nporpecii.

9 1001. Cyma uneHiB HeCKiHUEHHO CIaJHOI reoMeTPUYHOIL IIPO-
rpecii nopisHioe 1,5, a cyma ix xkBagparie — 1,125.
3HaigiTe nepuini ujieH 1 3SHaMeHHUK Iiel mporpecii.

1002. 3gaiiaiTe CyMy cTa IEePIIXX JOAAHKIB!
a)1-24+8-4+5-6+...+nC-1)""1+...;
6)1-22+32-42+ . +n®C-1)" "1 +....
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1002, 3HafifiTh cyMy NEpIINX COPOKAa WiIeHIB MOCIiZOBHOCTI:
g4l 41 4 4 41 ]
1.2, 2‘3’ 3.4, 4‘5!“-1 n(n+l)""_’
3 3 3 3 3

0) 1 4°27°710°1018°* Bn-2)@n+1)* """

1004, ToBeaiTs TOTOKHICTh:
1+2+3+..+(n-1)+n+(@m-1)+...+3+2+1=n?
3’sicyiTe 11 reoOMeTPUUHHUM 3MicT 3a ManrOHKOM 145.

1005. ToBemiTs TOTOKHICTB:

8-(1+2+3+4+...+n)+1=2n+1)%
3’acyiiTe 11 reoMeTPUYHHM 3MicT 3a ManHKOM 146,

1+2+3+...+(n-1)

T +2+8+..tn

Man. 145 Man. 146

Po3s’axiTe piBHAHHSA, B JiBi#l yacTUHI AKOr0 — cyma 4JIeHiB
reomMeTpuuHoi nporpecii (1006—1007).

== & 2 4 7
1006, —+x+x°+...+x +...=§,anmolx|<1.
X
oy 2 3 4 5 13
1007. 1+2x+x° -2 +x*-x +...=?,mcm0|x|{1.

HOosexite ToTokHicTs (1008—1010).

$1008. (1 +2+8+..+n)2=13+23+38%+ .. +nd.
1009. 413+ 28 + 8% +... + n®) =n¥(n + 1)%
1010.3(1-24+2-83+83-4+...+n(n+1)=n(n+1)@n+2).
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( 3ABAAHHS ANS CAMOCTIAHOI POEOTM )

BapianaTt I
1°. ITocaimosHicTs 3, 7, 11, 15, ... — apudmMeTuuHa nporpe-
cig. Busnaure ii n-i1, 50-# uneHu i cymy nepmux n’araecs-
TH 4JIeHiB.
2°. ITocniposHicTs 2, —6, 18, —54, ... — reomerpuuHa mIpoO-
rpecisa. BugHauTe 1i n-i yieH i cyMy nepiinx ceMu YJIeHiB.
3°. 3HaiAiTE 3BHAMEHHUK 3POCTAI0Y0i reOMeTPHUUYHOL IPo-
rpecii, AKImo ii mepmmuii, APyruii i YyeTBepTH YIEHU YTBO-
PIOIOTE apu(pMeTUUYHY Iporpecio.

Bapianr II

1°, IlocmigoBuicTs 2, 7,12, 17, ... — apudmerruyna porpe-
cia. Busnaure ii n-#, 40-i uneHn i cymMy mepiuux COpoxKa
YJIeHiB.

2°, IlocnimoBHicTs 2, -4, 8, —~16, ... — reomeTpuyHa mpo-
rpecia. BusHauTte Ii n-ii uyieH i cymy mepux KecATH 4JieHiB.
3°. 3uaiiiTh 3HAMEHHUK 3POCTAIOYO0l reOMEeTPUYHOI mpo-
rpecii, AKI0 APYTrUit, TPeTiii i 1’ ATHIA i1 UNEHN YTBOPIOIOTH
apupmeTnuRy nporpecio.

BapianTt III

1°, ITocaimoBHicTs 5, 9, 13, 17, ... — apudmMeTuyHa mporpe-
cia. Busnaure ii n-it, 50-it ugeHM i cymy nepmux m’sTaecs-
TH YIEHiB.

2°, IlocnigosuicTs 3, —6, 12, —24, ... — reomeTpuyYHa IpO-
rpecis. Buanaure ii n-# 4yeH i cyMy nepmiux AecsATH UJIeHiB.
3°. 3ualiTh 3HAMEHHUK 3POCTAIOUY0i reoMeTPUUHOI Ipo-
rpecii, aKIo ii TpeTiil, YyeTBEPTHH i ITOCTHIA YJIEHH YTBOPIO-
I0Th apu(pMeTHUYHY IIporpecio.

Bapiamr IV

1°, ITocaipoBuicTs 4, 7, 10, 13, ... — apudmeruyna nporpe-
cia. Bussaure ii n-i, 60-i1 uneHu i cyMmy neprumx micTaecs-
TH 4JIE€HiB.

2°, ITocaiposHicTs 3, -9, 27, —81, ... — reomeTpuuHa Ipo-
rpecia. Buszaaure ii n-i1 uieH i cymy nepiux BOCbBMHU UJI€HIB.
3°, BHaiAiTs 3HAMEHHHUK 3DOCTAI0YO0]l reOMETPHUUHOIL IIPO-
rpecii, Akmngo ii yeTBepTHii, I’ ATHI i CLOMHM YIEHH YTBO-
\prom'rb apudMeTHYHY IpOrpecio. ]

www.4book.org




252 Posapin 4

o= rOJIOBHE B PO3AUI

HQucanosa nocnidosnicms — 1e (QyHKIiA, 3a1aHa HA MHO-
KUHI yeix abo nepmux n HaTypaJdbHUX YHCeJ.

Apugmemuunorw npozpeciei HA3WUBAIOTh IOCJIiLOBHICTH,
KOXXHHWH 4JIeH K01, IOYNHAIOUYH 3 APYroro, JOPiBHIOE IIOIIe-
PeAHbBOMY UJIeHY, IO AKOT0 AOLAI0OTh OAHe I Te caMe cTaJie JJIsd
miel oporpecii uucsmo. Ile uuc0 HA38MBAIOTH PigHUYEH AAHOL
apudmeTnuyHOl rporpecii i mosHauawTs 6yKBOIO d.

Ilepmui nocaizoBHi uneHu apudMeTHUHOI Tporpecii mo3Ha-
YalOTh OYKBAMU Ay, g, gy ee s Qpyy oo

li n-iunen: a, = a, +(n—1)d.

CyMa mepIuux n 4jeHiB apuMeTHUHOI nporpecii:

a-+a
Sn - lTn'n.

TI'eomempuyr 010 npozpecieio HASUBAIOTh YU CJIOBY IOCII JOBHICT,
KOYKHHWI WIeH AKO0l, IIOYMHAIOUH 3 APYTOro, JOPiBHIOE MONepeaHEO-
My 4JIeHy, IIOMHOKeHOMY Ha OHe ¥ Te caMe cTaJie AJIA JaHOI IIpo-
rpecii uucsio. 1le yncsI0 HA3UBAIOTHL 3HAMEHHUKOM TIpOrpecii i mo-
3HaYaloTH 6yKBOIO . BBaxkaiors, mio b; # 0, g #0.

SIk1mo nepmi wieHu reoMeTpuyHOI mporpecii by, by, bg, ...,
b,,...,T0 ii n-it wien: b, = b;q" .

CyMa n mepmpx 4JIeHiB reOMeTPUYHOL mporpecii:

= bl(qﬂ_l) , q#l.

n

Axmog=1,T10S, =nb,.

SKImo MoayJbp 3HAMEHHMKA HeCKiHUeHHOI reOMeTpHUUYHOL
nporpecil menmu# Big 1, To MOXKHA BU3HAUUTH CyMy Beix il
4yJjeHiB 3a hopmyJiom0:

S = &

1-¢
3a Z0moMOrorw OCTAHHBLOI (hopMyJIM HeCcKiHUYeHHI mepio-
JUYHIi 1ecATKOBI Apo0dK MOYKHA 3aTUCYBATH y BUTVIAAL 3BUYAl-

HUX ApobiB:

5
0,(6)=0,585..= 35T
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ICTOPU4YHI BIAOMOCTI

V¥ erunercbkoMy nanipyci Axmeca (I tuc. 1o H. e.) € Taka 3aga-
ya. « Hexait T06i ckazano: nozimu 10 mMip sumenio Mix gecATbsMa

. 1 . . .
JIOOBMH TaK, 1100 KOMKEH IicTaB Ha 5 Mipu oinbre, HiK cycig».

ImeTbesa Ipo 3HAXOAMKEHHA AECATH UJIeHiB apudMeTHUHOI npo-

L2 L9
gaot grea BTy

CrapogaBHi BABUJIOHAHM 00UMCIIOBAIN, 30KpEMa, CYMy
YjIeHiB reoMeTpuuHOl mporpecii 1 + 2 + 224 0% . 420
JaBHLOIpelnbKi MaTeMaTHKH 111e B V CT. A0 H. €. 3HAJH, III0

rpecii a, a + , CyMa AKuXx gopisHioe 10.

1+2+3+...+n=%n(n+1),

2+4+6+...+2n=n(n+1),
1+83+5+...+@2n+1)=n?

IIpaBuiia ajia 3HAXOAKEHHS CYMU UJIEHIB I‘eomeTpanm po-
rpecii € B «OcHoBax» EBKiizna.

Apximen BuBiB IpaBuJia OJIA 3HAXOAKEHHS CYMH KBaApaTiB
MepIIuX 71 HATYPAJIbHUX YUCeJl, YMiB BiH TaKkoX 004YmC/II0BATH
CYMH UJIeHiB HECKiHUeHHUX CIaJHUX reomeTpannx mporpeciii.

CrieBigHoIIeHHA

12+28+3%+ ... +n2=(1+2+3+...+n)%,
fAKEe Ja€ MOMKJIMBICTE 06UMCIIOBATH CYMY KYO0iB IIepIuinx n HaTYy-
panbHUX unces, Bigkpus y XI cr. 6argaacbKkuii MmaTemMaTuk A6y
Bexpi.

OpuriHanbHEUE MEeTOJ 3HAXOAKEHHS CyM n 4ieHiB faraTbox
YHCJIOBUX MOCJIiZOBHOCTEMN, TAKUX AK

1-2-3+2-3-44+3:4:5+...+n(n+1)(n+2),
1+3+6+10+...+%n(n+1),

1 1 1 1
18735 7857 T~ Y @r-DiEn+t1)®

po3pobuB ykpaiHcbKuM maremaTuk B. fI. ByEAKOBCBKHUHI
(zuB. c. 65). :

— —¥
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Tecrosi 3aspanns Ne 4

1. 3ualigiTh CHOMUH YieH apudMeTHUYHOI nporpecii, AKINO

ag + ag=20.
a) 5; 6) 20; B) 10; r) 15.
2. O0uuciTh mepmui YjIeH reoMeTPUYHOI mporpecii, AKINO
by=4,ab,=2.
a) 2; 0) 4; B) 8; r) 16.

3. 3maiaiTe I’ ATHE YJIeH MOCJiMOBHOCTI, 3aKanol (hopMyow0
a;=2,a,,;,=3-a,.
a) 162; 0) b4; B) 18; r) 93.

4. 3gaiigiTe cyMy HeCKiHYeHHOI reoMeTpHYHOI nmporpecii;

2 2 2
2,“3, 5, —E,....
3 1 3
ﬂ)‘_, 5) ]'Es B) _59 I‘) 1.

5. 3HaligiTh CyMy BCiX mapHHX ABOIM(MPOBHUX UK CEI.
a) 2408; 0) 2450; B) 2440; 1) 2430.

6. 3uaiiiTs 1OOYTOK YJIeHIB reoMeTpHUUHOI mporpecii
bg- by - by, AKIIO by = 2.

a)4; 6) 14; B) 8; r) 60.
7. 3anuiriTs opMysy n-ro uieHa apubmeTHUHOI IIporpecii
2,6,....

a)a,=n’+n; 6)a,=4n-2; B)a,=4n+2; r)a,=n-n’

8. 3HaiigiTh CyMy NepIINX IIeCTH YJIEHIiB reOMeTPUYHOIL IIpo-
rpecii, axmo b, =3, ¢ =2.
a) 197; 6) 90; B) 189; r) 93.

9. ki nBa uncia caix BetaBuTH MixK yncaamu 2 i 31,25, mjo6
pPa3oM BOHH YTBOPHMJIA TE€OMETPHYHY mporpeciro?
a)liT; 6)3i4,5; B)2,5618; r)3,5i4.

10. ITixg axuM HOMEpPOM y reoMeTpHuHi nporpecii 3, 6, ...
MicTuThCA uncao 3847
a)7; 6) 9; B) 8; r) 10.
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Tunosi 3aBaaHHa A0 KOHTPONbLHOI po6oTu Ne 4

1°. B apupmernuniit nporpecii a, =4, a, = 14.

SHalgiTe: a)d; 0) as; B) S,

2°. ¥ reomerpuuHiit nporpecii b, = 16, b, = 8.
SnaiziTe: a)g; 0) b B) S;.

3°. BuaigiTe BOCEMUIA WIeH apuMeTHYHO] nporpecii, AKII0
ay,+a;,=20.

4°, 3HalaiTE CyMy HECKiHYeHHOI reOMeTPUYHOI Iporpecii:

1
16,-4,1, R

5. ITogatiTe y BUrJIAAi 3BUYAMHOr0 Apody:
a°) 0,(2); 6°) 0,(25); 8") 0,3(8).
6°. BHaliiTh KUIBKIiCTS 72 WIeHiB reoMeTpHYHOI IIporpecii, B AKiit

3
b, S b,="768, S,=1534,5.

7°. IlounmHaOYM 3 AKOr0 HOMEpa YJeHH apudMeTHIHOI Ipo-
rpecii —-3,6; —3,3; —3, ... CTaHYThb JOZATHUMUN ?

8", BmaiifiTe cyMy yciXx HaTypaJbHUX uuces, AKi MeHII 3a
100 i ginaTecsa Ha 6.

9°. ¥V cany onHa IUTHHA 3ipBajia OAUH IEPCUK, APYra — /B4, a
KOKHa HACTYIIHA — Ha OJuH nepcukK Oinbire. ITotiM yei, xT0
pBaaM MEepPCHKH, PO3AiINIK I1X MiX co00r0 ImOpiBHY i KO-
2KeH omep:kaB 110 6 nepcukiB. CKinbKH niTeit paiv mepcu-
Ku?

10", Cymy n nepmux 4jeHiB reoMeTpUYHOI Iporpecii MoxHa
3HaitTH 3a opmymnowo S, = 2(5" — 1).
3HaiigiTe: a)S,; 0)a;.
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BAM"II TA BMPABU ﬂ.l'l’l I'IOBTOPEHHSI

HEPIBHOCTI

Poss’saxiTe HepiBHiCTE 1 306pasiTe MHOMKUHY i1 po3B’A3KiB Ha
KoopauHAaTHIM npamii (1011—1015).

1011. a) 5x < 15; 6) 0,6x > 3; B)—4x <1;
r)7x+1<15; r)9x-5<13; nT7—4x>15.
1012. a)3x—-56<x+T; 0)x+15>5x+3;
B)0,3y+1>3-0,2y; r)l1,52—-2<2z+8.
1013. a) 2x—%(x—1)>4; 6) 5<3x— 2 (x-1);
2x+1 11-3x 72-16 4z+5
B) 1+ g gt r)_5___ <11.

1014. a)5- (x—1)—-2-3x—-2)>3x—-4-(2x-T);
6)4-(3—2y)—3-(4y+5)<5dy+3-(y —4).

1015.a)0,6-1,2.(83-x)<4,5-(2—4x) - 5x;
0)1,22-0,6-(5-32)=22,3-(2 - 52) —4a.

1016. Ilpux AKux 3HAUEHHAX 3MiHHOL Mae 3MicT BUpAa3:

2) VBx—7: 6) Ji—2x; ) -§+J3x-1?
1017. 3uaizaite 06sacTs BU3HAUEHHA QYHKILIL:

a) y=vJ-2x; 6) y=v3—Tx; B)y=vx’+3;
r)y=v'—x2-1; r)y=%+\f;; Ii)y=%—m.

Poss’siakiTe cucremy HepiBHOCcTe# (1018—1021).

1018. a) 5x+1>6x-18, 5 {7y+3>8y—17,
3x-7T<5x-13; 3y—-2<6y-12.

1019. a) 4x+5<9x-5, 6) {5+3z£92—4,
8x-T2bx+4; 82-6>Tz+3.

1020. a) 3(2x-1)+2,5x <4, 6) 1,5(2x-3)+2,7Tx <2,
0,5(x-3)-4,5< x; 3x-2,5(4-0,5x)>0.
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2—-6x
9x -2 ->23x+13,
1021. a) {172%>—— 12 Sl
7T+2x>3x-1; Bx-8< X T
1022. Po3B’s2kiTh NOABiMIHY HepiBHICTH
a)9<2x+3<17; 6) -8 <3x -2 <25;
B)0<1-x<1; r)0<2—-x<2;

r)-8<8-112<58;  nm) —1,54%(1—29')5—0,5.

Poss’axiTe HepiBHicTs (1023—1025).

1023.

1024.

1025.

1026.

1027.

1028,

1029,

AnreGpa 17

a)(x+3)x—-5)<0; 0)(x+ T)(x+4)<0;
B)(y—-2)(8-y)>0; r)(2—-5)(6-2)<0.
a)(x?+3)(x-5)<0;  6)(y+2)2+y?)>0;
B)(Bx—2)(5-2x)>0; r)4(2y-3)(7-3y)<0.
12 18 13

>0; 0) <0; B) —— >0
x+3 2z+1 2-3x

®YHKIII I TPAGIKHA

Buaiinirs f(—2); f(—1); £(0); f(1); f(2), axmo GyrK1i0 3a-
IaHo (hOpMYJIOIO:

a)f(x)=2x%+3; ©6)f(x)=3x3-2; B) f(x)=vxZ+1.

[ 6x .
DyHKITiI0 3a7aH0 QOPMYJION Y = 1 Ha MHOXKHHI HATY-
X

paJBbHUX YHMCEJ MepIIoro AecATKa. 3agauTe i y BUraaxmi
Tabanii.

@yHKNio 3a7aH0 GopMyso0 y=2+Jx+5 Ha obracri Bu-
snaueHusa D = {-4; -2,75; —1; 1,25; 4; 11}. 3agaitre ii
y Buraaai rabauni i rpagika.

Io6yxayiite rpadik ysKil y = x° — 4, axmo D={-1; 0; 1;
2; 3}. 3uaiaiTs ii 061aCTH 3HAUEHbB.
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1031.

1032.

1033.

1034.

1035.

1036.

1037.

1038,

1039.

3HaMAiTE 06sacTh BUBHAUEHHA (DYHKILIT:
a)y=5x-1; 6) y=vx+1; B) y=J4-x;

1 3x x?-1
T = p I = ’ = J
)Y x2-1’ )y x+3 )Y x2+1
IIlpn AKMX 3HAYEHHAX X JaHA (DYHKIiA Mae HaliMeHIIe
3HAYEeHHA:

a)y=x2-6x+9; 6)y=x>+4x+T;
B)y=4x?-12x - 3; r)y=4x*-4x+1?
3HaigiTe HalibinbIIe 3HAUEHHSA PYHKITI:
a)y=3-(x-2)% 6) y =—-0,25(x + 5)%
B)y=6x—x°-10; r)y=-5x*>+4x+1.
3HaWAITHL TOYKK nepeTUHY rpadika ¢yHKILII 3 Biccio x:
a)y=x2+10x-11;  6)y=x>+18x +81;
B)y=6x2—5x—1; I‘)y=2x2+3x—9;
r)y=—2x2+7x—3; n)y=5—-2x-7x2;
e)y=6x2—x; e)y=—2x(x+ 3).

Cnoco6oM BUIiIeHHA KBaApaTa ABOUYJIeHA MOOyayiTe 11a-
paboay:

a)y=x2+4x+5; 6) y=x%—6x+5;
B)y=x2—2x—1; r)y=1+4x—x2;
f)y=4x2-4x+5; ,u;)y=5x2+10x+4.
ITob6ynyitte rpadik ¢pyaxnii (1035—1037).
a)y=(x+2)2-3; 6)y=(x—-1)2+3;
B)y=—(x—3)2+1; r')y=2(x+1)2—1;
r)y=0,5(x - 2) - 2; my=5-(x-0,5)>°
a)y=x(x-2); 6)y=x(5-x); B)y =x° - 6x;
r)y=2x—x% r)y=3x2+12; n)y=x-2x%
a)y=3x?+3x-1; 6) y =2x% — 4x + 5;
B)y=-3x°+6x-1; ry=—x*+x-3;
y=—2«*+3x+2; mWy=5x*+3x-2.
Po3B’sukiTh KBaZpaTHY HepiBHicTs (1038—1044).
a) x2+ 2x > 0; 6) x2—x>0;
B) 2x2+ 5x < 0; r) 3x%-x<0.
a)x2—3x+2>0; 6) x>+ bx + 6 < 0;
B)x’-x—-2<0; r)x2+2x-1520.
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1040. a) 3x2—x-4>0;
B) 6x2+ 5x +1 < 0;
a)-x’+2x-1<0;
B)ﬁx—9—x220;
a)(x—3)(x+5)>0;
B)(x+T)(x—1)=20;
a)(2x+ 1) (x+1)>0;
B)(x—7)(3Bx+1)<0;
1044. a) (x - 1)(2-x)>0;
B)(8-x)(b+x)<0;

1041.

1042.

1043.

ﬁ)5x2—2x—3>0;

r) 10x%*-9x + 2<0.
6) —x°—2x—5>0;
r)3x—-Tx2-5<0.
6)(x+2)(x+T7)<0;
) (x—3)(x—5)<0.

6) (Bx—2)(2x+3)=0;
r) (2x - 5)(3x—6)>0.
0) (3+x)(x+T7)<0;
r)(5-x)(1-x)=0.

1045, Po3B’skiTh HEpiBHICTE:
x+3 x
a > 0; 6 >0;
) x-T ) 2
2+x 3-x
B) <0; r) <0.
x+3 x

259 1

1046. Posp’aKiTh cucTEeMy piBHAHBL c10cOO0M miCTAHOBKH:

a) {x_y=3’

x®+y?=9;
5) {xy—2y=4,
y=x-2;

1047.
JOoaBaHHA:

2) x+y—-xy=-23,
x-y+xy=49;

B) {xz +y2 =10,
(x—y)x+y)=8;
1048‘

" 5(x+y)+2xy=-19,
x+y+3xy=-35;

6) {x_y=3’
xy=4;

r) {3x+4y=8,
xp=1L.

x? +xy =15,
y2+xy=10;

0 x®+y® =19,
x2y+xy2 =-6.

6) xy+x+y=-11,
x?y+y®x=30;
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5) {x2+y2 =28, )
x+y=4; xy+==15.
y

EJIEMEHTH IPHKJIATHOI MATEMATHKH

CtBoOpiTe MaTeMaTHYHY MOZeNb (Y BUIIAAL PIBEAHHA, CUCTEMH
piBHAHB a6o aiarpamu) aas 3azadi (1049—1056).

1049.

1050.

1051.

1052.

1053.

Ha nBox Toxax pasoMm € 990 T mmenuni. CKinbKu 1eHT-
HEpiB NIIIeHNII] Ha KOXKHOMY 3 HUX, AKINO HA IIePIIOMY Ha
20 % oinbiue, HixK HA Apyromy?

Y MarasuH OpuBesIN KPYIH ABOX cOpTiB, ycboro 1800 xr.
ITicia Toro sk npoganu 60 % 1-ro copryi 70 % 2-ro cop-
Ty, B Marasusi sanuinunocs 640 kr kpynu. Ckinbxku Kpy-
nu 1-ro i 2-ro copTy OKpeMOo IPUBE3JIN B Marasua?

Ha scrynHOMy icnuTi 3 maTematuxku 15 % abiTypienTtin
He PO3B’fA3aJM XoaHol 3anaui, 144 abiTypieuTn po3B’a-
3a7M 3a7a4i 3 IOMHJIKAMM, 4 YMCJIO THUX, XTO PO3B’A3aB
yci 3agaui npaBUIIBHO, BITHOCHUTBECA A0 YHCJIA TUX, XTO HE
po3B’sizaB KoxHOI, AK 5 : 3. CKinbku abiTypieHTiB CKIa-
Jajy iCIIUT 3 MATEeMATHKHU ?

Bigcrans 400 kM muBMAK KA 1013/ IIPOIXaB HA TOJUHY [IBU-
e, Hijk ToBapHu#. AKa MIBUAKiICTE KOXKHOTO moi3za,
AKIIO IBHAKiCTE ToBapHOro Ha 20 kM/rog mMeHIa, HixXK
IIBUAKOT0?

Typucr, npoixasmu 1200 kM, nigpaxysas, 1110 Koau 6 BiH
0yB y mopo3si Ha 6 gHiB 6inbre, To mpolXKAKaB OU IOAHSA Ha
10 kM menmue. SIKy BiicTaHb OPOLKIKAB TYPHCT IIOAHA?

1054. BaceitH HAaNOBHIOETLCSA ABOMA TpyOamu 3a 6 rox. OgHa TPY-

1055.

0a MO)ke HAaIIOBHUTH Bech 0aceilH Ha 5 roj mIBUAIIE, HIK
Ipyra. 3a AKUHA yac MOKe HallOBHUTH BeCh OacelH KOxHA
Tpy6a oxpemo?

IOBi TKami, npanmooOyY® pasoM, MOXYTh BUKOHATH 3a-
MoBJIeHHA 3a 12 auis. 3a ckinepkm aHiB BUKOHAaja 6 1110
camMy po0OTY KOKHa TKaJaA OKPeMo, KOJIH BioMO, 1110 IIPO-
AYKTHUBHiCTL ofHiel 3 Hux y 1,5 pasa Buima Bif Dpoayk-
TUBHOCTi Apyroi?
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1056. IToisx 3a meBHUM yac MaB IIpouTH Bigcraus 250 kM. Ase
yepe3 2 ropg micsas IMOYATKY PYXY BiH 3aTpuMaBcdA Ha
20 xB i, 106 mpubyTy BUaCHO A0 Miclig IpU3HAUYEHHS,
oMy noBeJoCh 30iMBIMIUTH INBHAKICTE Ha 25 KM/TOX.
Axoro 6yna MIBUAKICTH 101374 3a PO3KIAAOM?

1057. Y abnyxkax «AHTOHIBKa» IMyKop cTraHoBuTh 10,7 % macwH.
Crinpku nykpy MicTurs 50 Kr Takux abayx?

1058. Bauk o6cay»xuB 45 KIieHTiB, 1110 cTAHOBUTE 15 % Bix yeix
KiaieHTiB. CKiNBKY KJIieHTIB Mae 6aHK?

1059. ITiny Ha ToBap 3HM3UIM criouaTky Ha 10 %, a morim mie Ha
5 %,1iB pesynbTrari Bid cTas Komrysatu 34,2 rpH. K00
OyJa IIoYaTKOBa IIiHa TOBapy?

1060. ¥V gBox Goukax Boau Oyao nopiBry. KinekicTs BOOH B
nepurii 6ourri cmouaTky 3meHmmuaacs gHa 10 %, a morim
goinpmmiack Ha 10 %. KinbkicTs Bogu y apyrii 6ourri
cmouaTry s3b6inmpmuaacek Ha 10 %, a moTiM 3MeHIIHIACH
Ha 10 %. B akii 6ouii Bogu cTamo Oinbme?

1061. Ha ckinbKM BifcOTKIB 30iABIINTHECA IJIOIIa IPAMOKYT-
HUKAa, AKIIO0 Aoro nosxunHy 306iasmutu Ha 20 %, a mupu-
ay —Ha 10 %?

1062. Iliny Ha ToBap Oyno 3umKeHo Ha 20 %. Ha ckinbkm
BifcoTKiB 11 moTpi6HO miABUINIUTH, 11100 OAEPIKATH IIOIIe-
penHIo IiHy?

1063. BurpaTu Ha BUrOTOBJIEHHS BUPOOY cTaHOBNATH 1250 rpH.,
a tioro mina — 1750 rpH. O6uncaiTh HAIIIHKY HA TOBAp y
BizcoTKax.

1064. ToprosensrHa opraHisaiisa Kynuja aBa OpegMeTH 3a
2500 rpH. i micas ix npopaxy oxepsxana 40 % npubyTky.
CkinpKM 3amaTHIa OpraHisaIia sa KOXXHUM npeamer,
SIKIIO Tepiuii npunic mpudbyTry 25 %, a apyruit — 50 %.

1065. IlImaTox cniasy Mizi 3 omoBoM Macoo 12 kr mictuts 45 %
migi. Ckinbku Kinorpamis 4umcTOro 0Ji0oBa MOTPiOHO HO-
IaTH [0 I[bOT0 CILIABY, 100 OJep’KaTU HOBHIA CILJIAB, 1[0
mictuts 40 % migi?

1066. 3 knacy, B AKOMY HaB4YalOThCcA 22 y4Hi, HABMaHHSA BUOM-
paerbca oguH. Axa MMOBipHicTE ToOro, 10 e Oyae XJo-
nenb, AKIO v Kjaaci 10 xmonmis?

1067. B amuky 7 6inux i 13 yopHUX KyJjb. 3 HHOIO HABMAaHHA
0epyTs OAHY KyJabKy. fIka fMoBipHicTE TOrO, IO BOHA
Oyze 6ioro Koasopy?
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1068. ¥ TopbuHi a 6inux i b yopHUX Kyiab. 3 Hei BUMMAIOTh OTHY

KyJabpKy 6ioro xoawopy i BigknazaoTs yoik. Ilicna mpo-
ro 3 AmukKa 0epyTh 1ie OAHY KYJbKY. Ka MMOBipHiCcTE
TOr0, 1110 BOHA Tex Oina?

1069. 3 sarypansHux uncen Bixg 1 go 20 yueHs> HABMaHHA Ha3U-

Bac ogHe. fIxa MOBipHiCTE TOr0, 110 Il YHUCJIO € AiNBHHU-
KoM uucya 307

1070. Ha ceMu OfHAKOBHX KapTKaxX IHINYTh II0 OGHiM JiTepi, 3

AKUX MOxxHAa BUKJacTH caoso AJITEBPA. Ilorim ix me-
PeBepTaTh, HIepeMillyIoTE i HaBMaHHA BUOHpaloTh, AKa
MMOBipHiCTE TOrO, 110 3 BUOPAHUX KAPTOK TOYHO MOXKHA
oyne ckaactu ciaopo 'PAB?

1071. Oepes’aumii mapanesemnines posmipamu 3x4x5 nogap0Oy-

BaJM 3 ycix 0okis, a moTiM pospizanu Ha 60 piBHEUX Ky-
6ukiB i kuHyIM X y TOopbuHy. fka AMOBipHiCTE TOrO, 1110
BUAHATHI HaBMaHHA 3 TOPOMHM KyOuMK MaTHMe nodap-
O6osaHux: a) 3 rpaxi; 6) 2 rpani; B) 1 rpass; r) 0 rpaseit?

1072. fIka #imMoBipHicTE TOrO, 1110 HABMaHHA BuOpaHe TpUnup-

pOBe UMCJIO BUSSBUTHCA: 4) KpATHHUM 5; 6) 6inpmmmMm 3a 100;
B) meHIuM 3a 200?

1073. 3uaiiniTe Moay, MeAiaHy i cepeilHE 3HAYEHHA BUOIpKH:

a)3,4,4,4,6,6,7,7,8,8,9;
6)11,17,12, 13, 14, 15, 15, 16, 16, 13, 15, 11.

1074. 3saigiTes HeHTPaNbHi TeHaeHIIil BUGipKU:

a)l1,2; 2,1; 2,4; 2,7; 2,8; 3,0; 3,0; 3,0; 3,0; 3,1; 3,1; 3,4;
3,6;

6) 0,98; 1,03; 1,06; 0,97; 0,97; 1,05; 1,01; 0,98; 0,97;
0,99; 0,96; 1,02; 0,97; 1,01; 1,03.

1075. 3a pesynpraTaMu TeCcTyBaHHA 48 CTyAeHTIB cKJyayua Tab-

JIAIIO KiTBKOCTI JONYIIEHUX IMIOMHUJIOK.

3 Ll 2 k20 000 - &elic@ip ndn b8 | eligl ek 2
2 gl 0=t X, 1 8udadd ol dd L b S 2
Q. | AVT2UPTES 4 JC 8 )0 L S Felig 3
4 p B W< B e U U e 0 L - I WS 2 g0 i 2

CryaaniTe uacToTHY Tabnunoo i mobyayiTe BignoBigHy
ricrorpamy. 3HaUAiTE NeHTPAABHI TeHAeHIil BUOipKU.
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1076. PesynsTaTu BuMipioBauusa faiamerpa 200 meraseit micns
mnaipyBaHHA 3aHeceHO A0 Tabuii.

d, cm

6,71—6,73
6,73—6,75
6,75—6,77
6,77—6,79
6,79—6,81

o | 6,67—6,69
| 6,69—6,71

(=)
'8
o
[

- = 6,81—6,83

KinpkicTe geraneit 7| 24 23

—_
e ]

3a ganumu tabaumi: a) mobyayiiTe ricrorpamy; 6) BU3HAY-
Te Bi,I[HOCHy HacTOTY KOMHOIo 3BHa4YeHHHA.

1077. 3a pesyabraTamu ximiunoro aHamisy 3050 BigmuBkiB uasy-
Hy CKJIafieHa Ta0auiA BMicTy B HUX ByTJIemnio (y BiAcoTkax).

BumicT

syraemo, % 1,8 1,9| 2,0 | 2,1 t 2,2| 2,3 | 2,4 ’ 2,5 | 2,6 | 2,7 |
KinekicTs

BiATUBKiB 52| 120 | ISOI 205 407| 5{)7’ 621 ’ 413‘ 320| 225

3a nasuMu Tabaumi: a) BUSHAUTE BiTHOCHY YaCTOTY KO-
HOTO 3Ha4YeHHA; 0) 3HAHUAITH MeHTPaAbHI TeHIeHIil
BUOipKH.

YHUCJOBI IMOCJIIAOBHOCTI

1078. HanuiiTe o’ ATk NepIIuX 4JIeHiB IOCHAiZOBHOCTI, n-# YjieH
AKol 3azaerbcda Ghopmyso0:
a)a,=2(n+1); 6)x,=6:n; B)y,=n’+3n-(-1)"%
r)b, =1+ n? r)e,=2n-n% @)z, =1+(-1)"

1079. IlocnigoBHicTE 3aKaHO (HOPMYJIO @, = 2n? + 3. Buaiigite:
a)ag; 0) a; B) @55 T) @y40-

1080. 3HaliaiTE CHOMUM, AECATHM i ABAAIATE I’ ATUH UJIeHH
IOCJIiJOBHOCT, n-¥ 4JIeH AKO01 3aJa€ThCA (OPMYJIOIO:
a)c,=(1-n)% 6)c,=850+n; B)c,=2n—-(-1)"

1081. Hanuirite n’ATh NepHiux ujieHIiB apudpmMeTHyHol mpo-
rpecii, y AKoi:
a)a,=17,d=2; 6)a,=0,5,d=10;

3)612—711"”!1:%; r)a,=6,d=0.
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1083.

1084.

1085.

B apudmeTnuHii nporpecii nepmmuii unex a, i pisaung d.
3HaiAiTL cymy S, 1i IepIux n 4jaeHiB, AKINO:
a)a;=5,d=3,n=31; 6)a,=14,5,d=0,7, n =26;

3 1 2
B) a, :_E’dzi’n=35; r)a, =111,d=—g,n=56.

3HaHAITL CyMy IIepIINX CTa 4JeHiB apudMeTHYHOI IIPO-
rpecii:

a)a,; =-35,d=6; 6) a, =66, d =-8;
B)a;=-2,5,d=3; r)a,;=-20,d=14.

CyMa 4oTHpPBLOX IIepHIuX YieHiB apudmernynol nporpecii
nopiBHIOE 56, a cyMa 4OTHPBOX ocTaHHIX — 112, 3HaHAITE
KinpKicTs uieHiB nmporpecii, AKIo mepinwuii ii yieH g0pis-
Hioe 11.

Cyma mepiioro i m’AToro 4jeHiB 3pocTarodoi apupmeTnd-
HOI nporpecii gopiBHIOE 14, no6yTOK Apyroro ii yjeHa Ha
yerBepTHi nopiBHioe 45. CKinbKM uyieHiB mporpecii mo-
Tpi6HO B3sATH, 11100 B cyMi ozepkaTu 247

1086. Tano aBi apudmernuni nporpecii. ITepmwuii i o’ aTuii yie-

1087.

HHU mepiuol nmporpecii popiBHWO0OTH Bignmosiguo 71 5. ¥
Ipyriit nporpecii mepruuii yieH gopisHioe 0, a ocTauHil —
3,5. 3HaMAITE cCyMy UJIeHiB ApPyroi nporpecii, AKIIO Bizo-
MO, 10 TpeTi uneHn 060X nmporpeciit piBHI Mix coboio.

¥ reomeTrpuuHiit nporpecii b, = 80, bg = —160. 3nafigiTe

by, g, bs.

1088. ¥ reomerpuuHiii nporpecii bg = 18, b, = 72. 3naiigirs by, q.

1089.

1090.

1091.

1092.

3anuuIiTe reoMeTPUYHY IIPOTpPecilo, AKa CKJIAZAETHCA 3
IIeCTH YIEHIB, AKIIO CyMa TPhOX IepIIUX i1 uJeHiB AOpPiB-
Hioe 168, a cyma Tprox ocTaHHix — 21.

¥V 3pocrarouiit reomeTpuuHiit mporpecii cyma mepmroro i
OCTAHHBOIrO 4uJieHiB gopiBHIOE 66, 106yTOK Apyroro i
rnepesocTaHHLOrO ujaeHiB — 128, a cyma Bcix useHiB cra-
HOBUTH 126. CKinbku useHiB y mporpecii?

3adavwa Qwemwioa anv-Kawi. Y cagy nepiuii 3ipsas
OAWH I'PAHAT, APYTIUH — IBa, 4 KOXKHUM HACTYIIHUM — Ha
oxguH rpaHat 6inemre. ITotim yci, XTo pBasiu rpaHATH, PO3-
minuau iX Misk co60x0 MOPiBHY 1 KOXXHUM ofep»KaB II0
6 rpanariB. CKiJILKH JIIOfEH pBAJIM rpaHaTH?
Cmapodasns inditicvra 3adawa. ITonopoxuil y neprmii
IEeHb IPOXOAUTH ABI OAMHUIIL NINIAXY, & KOXXHOI0 HACTYII-
HOTr'O IHSA HA TP OAWHMII OibIile, HidK y monepeaHii. IHImii
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MOLOPOKHIM IPOXOAUTH Y IEPIIINiA [eHb TDX OOWHHUIL 11~
XV, 4 B KOXXHHUMA HACTYIHUM — Ha Bl oquuu1 6isbiie. Kot
HepIIuii Ha3LoMKeHe APYroro, AKI0 BOHY BHHIIIN OJHO-
YaCHO 3 OIHOI'0 MicIiAl i B O4HOMY HALIPAMKY ?

1093. ITocaigoBHicTs by, by, by, by — reomerpuyHa nporpecis.
Yu O6yne reoMeTPUUYHOK IIPOTPECi€r0 MOCHiAOBHICTE:

8) 5b,, 5b,, 5bg, 5by, .. s 6)by+5,by+5,by+5,b,+5, ...

B .5 <5 48 5 5 5 5
B) bls b2’ b3! b4s'--; I‘) ?

E! Es b_s, b‘;’ ves 4
1094. 3uaiigiTe cyMy HeCKiHUEHHOI reoOMeTPHUYHOI Iporpecii:
1 1
a)b1=27,q=§; 6)b1=2,q=—§; .
2 2 1 1
B)bl—g,ng, I‘)bl——E,q=——2‘.

1095. IlepeBipTe, [0 3HAMEHHUK ¢ AaHOI I'eOMETPHUYHOL IIPO-
rpecii 3aoBoIBHAE YMOBY |g| < 1, i 3HakaiTh cymy wiel npo-

rpecii:
2
3)1) E’---; 6)0'!1:_0;01!---; B) 158;0936$-"-
1096. 3HaigiTe CyMy HeCKiHUEHHOI reOMeTPHUUHOI IIporpecii:
7 T 3 3
a)7+ﬁ+'m+..., 6)30—E‘+—-1000—..

1097. 3adava Pepma. Axmo S — cyma HeCKiHUEHHOI CIIagHOI
reomeTpuuHoi nporpecii (a,), To:

S @y

S-a a
1098. Cyma HecKiHueHHOI reomMeTpuuHO1 IIporpecii fopiBHIOE 4,
a cyma Ky0iB il unerniB — 192. 3uaiaiTe nepmuii 4ieH i
3HAMEHHHUK IIporpecii.

1099. Cyma HecKiHueHHOI reoMeTpuuHOl nporpecii ctaHOBUTH

; CyMHU meprmumx mectu 1i uneHiB. 3HANUAITE 3HAMEHHUK
nporpecii.

1100. 3uaigiTe cyMy, AOJAHKH AKOI € WIeHAMU reOMeTPUYHOL
mporpecii (| b| < 1):
ab+b2+b+...; 6)b-bZ+b —...;
B)b2+bt+08+...; mb-b+b° —....
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3AZ1AYI TA BMPABU NIABULLEEHOI CKNIAAHOCTI

1101. ITo 6ineme: Jia + /6 w23 +J7°?
1102. osexits HepiBHicTs 4 < J9+ 45 + J9-4J5 <5.
1103. HoBexniTs, o npu 6yab-AKUX 3HAYEHHAX a, b, ¢!

a) 2a% + b% + c® > 2a(b + c);

6)a’+b®+c?>2(a+2b+3c—T).
1104. osexiTs, mo npu OyAL-AKUX 3HAYEHHAX X, Y:

a) x* + g,;'4 > x3y + xya;
6) 2x% + 5y® — 4xy — 2x — 4xy + 5> 0.

1105, DoseniTs, 1110 npu Oyab-AKOMY 3HaAUEHHI a:
a)a'-2a®-a*+2a+1>0;
6)a*-3a®*-2a+5>0.

1106. oseniTe, 1m0 n1pu OyAL-AKUX 3HAUEHHAX a, b, ¢, d:
a) (a* + b)(c® + a®) > 4abcd;

6) a®+ b+ c® + d* > (a +b)(c + d).

1 .
1107. loseniTs, mo: a) x>+ y2 > 5 s AKIO X +y = 1; |

1
6)x2+y22 g,am.uoerZy:l.

Po3ss’siokiTe HepiBHicTs (1108—1110). ‘

2 2
1108.2) =% e
x—4 3x“+4x—-4
4x x+4
1109. 2) - <x-% 6 Z1>2-x. |

1110. a) (x + 3)° (x + 5) (x — 2) < 0;
6) (8 —x)° (x +8)% (x +4) < 0.

1111. ITokaxiTe, Imo HepiBHOCTI ‘fx-ﬁ +1/x-1>1 i

JyE—0+ ,Jx —1 > 2 MaTh OMHAKOBI MHOMXUHU PO3B’A3KiB.
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ITobyayiire rpadik byurmii (1112—1113). |

1112.a)y=3-|x;, 6)y=; B)y =x°+2/x|-

-

-3

1113.a)y = li—|; 6) y = x|x; B) =1 —

1114, ITo6yayiiTe rpadik piBHAHHA:

a)x2 +xy=0; 6) (x + 1)(y — 3)=0;

B) (xy - 6)(y — 3) =0; r) (x* - y*)(x? +y* - 4)=0.
1115. 3anumiTe mpocTimon dopMyI0K0 QYHKIi0:

y=Jx2 +22x +2 +Jx2 ~2J2x+2.
ITobynyiiTe i rpadix.
ITo6yayiiTe rpadik ¢pysrmii (1116—1118).
1116.a) y =|2x — 3|; 6) y =2|x| -
1117.a)y =2 |x* - 3|; 6) y =|x* - 6x + 5|.
1118. a) y =|2x% - 6lx| + 5|; 6)y =|x% - 6|+ 5.

1119. Ckinbku po3s’askis Mae piBHsHHA |x? — 6x + 5| = a, Axmo
a popisHioe: -2, 0, 2, 4, 6?

1120. Poss’s:kiTe HepiBHiCTH:
a)|lx—1|+[x-5/=26; 6)|x—1|+[x-5/<3.

1121. asHboZpeybKa 3adaua. [JoBexiTs, mo B apudMeTHUHii
rmporpecii 3 napHEUM YHUCJIOM YWIEHiB cyMa ujieHiB oxHiel mo-

JIOBUHH 6iJbIIa Bif CyMH pPeIITH UJIeHiB Ha YHUCJIO, KpaTHe
KBaJApaTy IIOJIOBUHH YHCJIA YJIEHiB.

1122, Cmapodaéns sadava. Cry>xuBoMy BOIHY JaHO BUHAro-
poay: 3a mepiny pasy 1 K., 3a Apyry — 2 K., 3a TpeTio — 4 K.
iT. 1., a Bceoro 655 Kp6. 35 K. CkinbKku paH MaB Tok BOIH?

1123. Cmapodaens kumaicvka sadava. Pucax i mxana 6ixxats
Big Yanpana xo kaasiscrsa Ii, 1o 3a 3000 i Bix Yauna-
Hsa. 3a nepmuit AeHs pucak npobirae 193 ii, a xoxHOrO
HacTynHoro gua Ha 13 ni 6ineme Bix nonepeausoro. IIka-
na 3a nepuuii fess npobirae 97 i, a 3a KOXKHUM iHIIMI HA
HOJIOBHUHY JIi MeHIIIe, HijK 3a nmonepeaniit, Pucak, go6irmm
no I1i, mosepuyB Hasax. Yepes cKinsKu AHIB BiH 3ycTpiB
mKamy?
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1124. Ha uesnatiomiit Bysiuii By my-
Kaere OyauHoK 46, a bauute Oy-
nuHOK 38. ¥V axuii 6ik BaM Tpeba
itu?

1125. JToB:XUHU CTOPiH IPAMOKYTHO-
ro TPUKYTHHKA — IOCHiZoBHI
yjneHd apudmerwmuHol npo-
rpecili. 3HalgiTe BigHOIMEHHA
KaTeTiB IILOr0 TPHKYTHHKA.

1126. 3uaiinite uncaa x, y i 2 Taki, 1mob
IIOCJIimOBHiCTh 2, X, Y, 2, 9 Oyna
apudMeTHYHOIO Iporpecieo.

1127. 3uaiigiTe cyMy HATYpaJIbLHUX urces, MmeHux Bix 1000, axi:

a) ginaTecsa Ha T; 0) B3a€eMHO IpoCTi 3 yncjaom 7;
B) AinATeCA Ha 3 1 He giiATeCA HA 6.

1128. a,, a,, a;, ..., a, — IepuIi n YJIeHiB reoOMeTPUYHOIL IIPO-
rpecii 3i sHaMeHHUKOM ¢. 3HAUAITE CYyMY:

af +ay +a3 +...+a, .
1129. q, ¢%, ¢°, ¢*, ... — HeckinueHHa reomeTpuuHa mporpecis.
3HalaiTE cymy q + .‘Zq2 -+ 3q3 +4q¢* +....
1130. 3HainiTe HeCKiHUeHHY reOMeTPHUYHY IIPOTrPeciio, AKIINO

cymMma ii uyeniB nopiBHIOE 4, a cyma Ky0iB Ii uneHiB craso-
BuTH 192.

1131. Ipyruii, mepruuii i TpeTiit uieHu apudmMeTHuHOI IIporpecii €
MOCJIiIOBHUMHU YJIEHAMH MeOMEeTPUUYHOI nporpecii. 3HafiaiTh
1i 3HAMEHHUK.

1132. a, b, ¢ — mocaigorHi uwnenu apudmernuHol nporpecii. do-
BeMiTh, Mo uucaa a® + ab + b2, a® + ac + ¢, b + be + 2

TAKO € MOCJiZOBHUMM YJeHaMMu apupmeTnyHOI nIpo-
rpecii.

1133. ITig6epits GopMyITy n-TO YJ€HA AJIA MOCIiIOBHOCTI:
) 1521, 2,05 250008 6)-1,2,-8,4,-b; «cc.x
1134. 3uHaiiniTe cymy:
a)1:2+2:3+3-4+...+n(n+1);
0)1:24+2-5+3-8+...+n(Bn-1).
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1135, 3uaiifiTe HaTYpaJILHE YKUCIIO0, AKEe JOPiBHIOE CyMi Beix mo-
nepeaHixX HATYPAJbHUX YKCEJI.

1136. B sakiit apudmernunili nporpecii cyma nmepmux n yjeHiB
IOPiBHIOE 2n% + n?

1137. 3adava Hviomona. OguH KOMEPCAHT IMIOPiYHO 36inpmy-
BaB Ha TPETUHY CBiif kamitanu, ameninesuit Ha 100 pynuTis,
AKi I[OPOKY BiH BUTpauas Ha ciM’10. Yepes Tpu POKuU Horo
KamiTan noasoises. Ckinbky rpoieii BiH MaB criouaTtky?

1138. Mix uncaamu 7 i 35 momictiTe 6 uncen Takux, mob yei
8 yuces yTBOPIOBAMM apU(PMETUUYHY IpOrpeciro.

1139. HanumiTs n-# unen nocaigosHocti 3, 6, 11, 18, ... , mo-
cJaimoBHi pisHHI MiX cycigHiMM YeHAMHM SAKOI CTAHOB-
JATE apU(PMEeTHUYHY IIPOrpeciio.

1140. Po3B’skiTh piBHAHHSA

x-1 x-2 2 1
- +it—+—=38,
x x X %

B AKOMY [JOJAHKM JiBOI YaCTHHH YTBOPIOIOTE apumMeTny-
HY nporpeciio.

1141. 3gaiigiTe crnigpHi wieHH apudMETHUHUX IIporpecii
1l Toons 1105015 166505

Yu npaBUIBHO, IO IDOCHIZOBHICTE IX CHINIBHUX 4YJIeHIB —
apudmernuyHa nporpecisa?

1142. JloBexiTs, 1110 A1 KOXXHOr0 HATYPAJIBHOIO 71 BUKOHYETh-
c¢A piBHIiCTE:

a)28+434+6%+... +@2n)¥=2n2(n+ 1)%;
6)13+3%+5%+... +(2n-1)®=n%2(2n%-1).

1143. 3adava arv-Kawi. NoBenits, o gna 6ygb-AKOT0
HATYPAJbHOIO 3Ha4YeHHA N Ma€ Miclie piBHICTB:

15404 1 3% oF n4=3—10-(6n5 +15n*+10n% - n).

1144. 3adava Pepma. Nosexits, mo 5-(11 + 2% + 31 +... + n*) =

2
1
=(4n+ 2)[%] - (12 +2% + + 3%+... +nd).
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1145. 3HaigiTs cymy:

1 1 1 1
g a3 ¢ e H
5-11 11-17 17-23 (6n-1)(6n+5)

1 1 1 1
+ + Foot—————.
1-2.3 2:3-4 3-4-5 n(n+1)(n+2)

1146. ITepumeTp PiBHOCTOPOHHBOI'O TPUKYTHUKA JOPiBHIOE 3a
(man. 147, a). IloginuBmu iioro cTOPOHY Ha TpH piBHI
BiIpi3KH, KOXKHUI cepenHiii i3 HUX 3aMiHMMO JlaMaHOIO,
CKJIaZIeHOIO 3 IBOX TAKUX CAMUX Bipi3kis i KyTom 60° Mix
HUMH, K I0Ka3aHo Ha MayioHKY 147, 6. KoxxHy cTOpOHY
YTBOPEHOr'o 3ipuacToro MHOrOKYTHHKA IOAIINMO Ha TPH
piBHMX BifipisKu i BHOBY KOXXHUM cepenHiil i3 Hux 3ami-
HHMO nofibHoI0 1aMaHo0 i T. I. Y TBOPEHY B TAKHi criocid
8aMKHYTY JIiHiI0 Ha3UBAIOTh CHinUuHK00 Hoxa. Braxkaro-
Yy piBHOCTOPOHHIN TPHUKYTHHK IIEePIIMM YJEHOM IIO-
caigosHocTi cHixuHOK Koxa, 3anuuriTe mocaifoBHICTH:
a) KinpKocTei cTOpiH CHIXKMHOK; 6) JOBXKUH IX CTOpiH;
B) ix mepumMeTpiB. fKi 38 nux mocaizgoBHOCTEH € apupme-
TUYHAMH a60 reoMeTpHYHHMHU Iporpeciamu?

ATZEIES

Man. 147

1147. 3ualifiTes JOBXKHUHY CTOPOHH, IEPHUMETP i mJI0Ily TPeThOl
cHi>@xmHEKY Koxa (man. 147, 8), yTBOpeHOI 3 PiBHOCTOPOH-
HBOr0 TPUKYTHHKA 3i cTOpoHOIO 3 cM. Yu icHye cHi*KMHKA
Koxa, nepumeTp sAkol yasiui (yrpuui) 6inpmuit Big npa-

CxopucraBinuchk rpad@ivHuMHU MoJensaMu, PO3B’ AXKiTh 3azaui

(1148—1149).

1148. 3 micTa A 10 cena B BUPYIIMB MIilIIOXif, OAHOYACHO 3 HUM 3
B 1o A BHixXaB MOTOLMKJIiCT. 3yCTpiBImIK minoxona, MOTO-
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8
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il e, T
A\_m n m_ m+n / t
e
2,5(m + n)
Man. 148

IUKJIicT 3a0paB Horo i moBepHys /0 B, a 7oBi3mu mimoxona
B ceJIo, Bixpasy rmoixas o Micra. ¥V pes3ynbTaTi MOTOIIUKJIICT
3aTpPaTHB Ha Jopory B 2,5 pasa uacy 0inbiie, Hijk IIaHyBas.
¥ ckinbku pasiB MeHIIe yacy 3aTpPaTHB HA J0POry [0 ceja
mimmoxing 3aBasAKU gomoMosi moTomukaicTa (Man. 148)7?
1149. 3a ogauM 6i3HECMEHOM ITTOPAHKY BHIXK3KaB 3 oicy aBTo-
Mo0inp, 3abupas #oro o 8 rox i BixzBo3uB 10 odicy. A ogHO-
ro pasy 6ismecMeH BuiiioB Ha 1 rog pasinre i BUpimus miTu
HasycTpiu aBToM06in0. ABTOMOOLNIE BUiXaB, AK i 3aBiK-
au, 3ycTpiB OisHecmeHa i mpuBis ioro mo ogicy Ha 10 xB
paHimne, Hi)k 3BUUaiiHo. ¥ CKiNbKHY pas3iB MIBUAKICTH aBTO-

Mo6isna 6ismbina 3a mBUAKiCTH 6idHecMeHa (Man. 149)?
8

A
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7
/
/
/
/
/| HB_
HP 55
M E /
7 K
W
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Man. 149
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BIAOMOCTI 3 KYPCY AJITEBPMA
7—8 KJIACIB
MIFICHI YHCJIA
Yucna wiai @ qpobosi, gomarthi, Big’emHi i Hysb pas3oM cra-
HOBJIATL MHOMKUHY payionarvhux wuces. KoxxHe panioHalbHe
YHMCJIO MOXKHA 3aIIMCATH ¥ BUDIALL Apo6y % , ié m — 4HCJIO IIiJIe,

a n — HarypaiasHe. CoiBBigHOIIEHHA MiXX UMY BUIAMU YHCeN
IOKAa3aHO Ha CXeMi.

PALIIOHANBHI YUCTIA

DPOBOBI

LOOATHI | BIA’EMHI | | AopaTHI | | Bln*euuil

KoxHe panioHanpHe 4HMCJIO MO HA IOJATH Yy BUIJIALL He-
CKiHYEeHHOr0 nmepioguuHOro AecATKoBOro Apody. I KoxxHUN He-
CKiHYeHHMH mepioguuHUM AecATKOBHI nApi6 300pakae meAake
paiioHaJibHe YHCJIO.

Mpscicaam. % ~0,6666... ,—i—? —-1,181818... .

Yucna, Axki 300pakaoThcad HeCKiHUEHHUMU HeINepioguUYHH-
MH JeCATKOBUMH Apo0aMu, Ha3HUBAIOTE iPPAYLOHALLHUMU.

IIpuxxanu ippanioHaJEHUAX YHUCE: J2 =1,4142136... ,

n=23,1415926... .

IppamiosansHi yrcsa pa3oM 3 pallioHAJIBHUMHE YTBOPIOIOTE MHO-
KUHY GllicHUX Yuces. MHOXKUHY HATYPAJIBHUAX, HIJINX, pallioHaab-
HUX i gificHUX YuMces To3HaUarTh BinnoBiguo 6yksamu N, Z, Q, R.

HificHi unca MOKHA A0JaBATH, BITHIMATH, MHOXXUTH, IiTHO-
CHUTH J0 cTeneHd i ginuTu (Ha uucya, Bigmingi Big 0). dasa goxa-
BAHHA 1 MHOXEHHS JOBLILHUX MIMCHUX YKMCeJl IPABUJIbHI mepe-
CTABHUMH, CIIOJIYYHMH i posnoainpHuii 3aKouu: a +b=b+a, ab =ba,
a+b+e)=(a+b)+ec,a-(bc)=(ab) c,(a+b)c=ac+ be.

Poss’asyroun npukIagHi sagadi, ippamionansHi yncaa 3BUUan-
HO OKPYIVIIOIOTH, BIIKUIAIOUM IX HECKIHUEHHI «XBOCTH» AECATKO-
BUX 3HaKiB. IIpH ILOMY IOAEPIKYIOTHCSA NPABULA OKPY2aeHHA. SIKIIO
nepiua 3 BigkuayTHX 1ubp 0, 1, 2, 3 abo 4, To ocrarHI0 TUGPY, 110
3aJIMIAETHCH, He 3MiHIOI0Th. K110 nepina 3 BigkuHyTux uudp 5, 6,
7, 8 a60 9, T0 ocTaHHIO UGPY, 10 3AIUIIAETHCH, 30LIBITYIOTH Ha 1.
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BHPA3HU

o0y TOK KibKOX PIBHMX MHOMHUKIB Ha3WBAIOTh cmeneHem. Ha-
npukaan, 2-2.-2.2.2 = 2° — w’aruit cremins uucia 2. Bin Zopis-
HI0€ 32, oTsxe, 2° = 32. Tyt 2 — ocho6a cmenens, 5 — nokKa3HuUK
emenens, 2°, a6o 32, — cmenine. [Ipyruii i Tperii cremneni Hazu-

BAlOTh TAKOXX Kéadpamom Ta Kybom Lucaa.
a! = a. Axmo HaTypanbHe Ynco n Gimbire 3a 1, To

a"=a-a-a-...-a.
\-—v_o‘

n pasis
Ochosna eracmusgicms cmenens: a™-a*=a™ ' ",

IlepeMHOKYIHOUH CTeNeHi OJHOrO i TOro caMoro 4mcia, Io-
Ka3HHUKH CTeIleHIB A01al0Th, 4 OCHOBY JHIIAIOTH TY CAMY.

Tumri BacTuBOCTI cTEneHiB:

(a n)m = anm; (ab)n =: an 2 bn.

Yucna, sMiHHI, a TAKO0X pisHi 3amucu, CKIaZeHi 3 yuces 4u
3MIiHHMX Ta 3HaKiB fiif, pa3oM Ha3WBAIOTHL supaidamu. Bupasu
O6yBaroTh yucaosi (aanpukaan, 3 — 0,5 : 6) i 3i sminnumu (Ha-
npuKaan, 3x, 2ab, ¢? — 3). fIkmo Bupas He MiCTUTH HIAKUX iHIINX
Ii¥, KpimM gomaBaHHA, BiZHIMaHHA, MHOXEHHHA, IIiTHECEHHA [0
CTeneHA 3 IIJIMM IIOKA3HUKOM i AijeHHs, TO #0ro Ha3WBAIOTH
payionanrvHuMm dupas3om. PanioHanbHM BUpas, AKAN HE MiCTUTH
il minenHs Ha BUpAas 31 3MiHHOI0, HA3UBAKOTEL ULAUM SUDA3OM.

2
Tpuxnazu nimix Bupasis: 32,5; a; —x+y;0,3 (x - 2%).

IlBa ninux BUpasy, BiANOBiAHI 3HaYeHHA AKUX PiBHI Ipu 6y Ab-
AKUX 3HAYEHHAX 3MiHHUX, HA3UBAIOTL MOMOMHO PiBHUMU, 400
momoxcHuMmu. [IBa TOTOKHO PIBHUX BUPa3H, CIIOJyYeHi 3HAKOM
piBHOCTi, YTBOPIOIOTH MomoxHicms. 3aMiHy OZHOIO BHpPasy
iHIMIAM, TOTOMXHUAM HOMY, HA3UBAIOTH MOMONCHUM NepemaeopeH-
HAM JaHOr0 BHPAasy.

Hainpocrimi Bupasm — umciia, 3MiHHi, ix crenexi abo go0yT-
KU, iX Ha3UBAIOTh 00HOuleHamu. IIpuKIagu OgHOYJIeHiB: 4x,

1
2,5, —3x2, -3 i am?®, 2ax - 3ax?.
SAKINO OfHOUJIEH MiCTATE TLIBKKA OJWH YMCJIOBUI MHOMHUK, 0

TOrO X [IOCTABJIEHMI HA IepIue Micie, i AKINOo KoXKHa 3MiHHA BXO-
IHUTH TLIBKH OO0 OJHOI'O MHOXXHHKA, TO TaKHHA OgHOYJIeH Ha3HUBalOTh
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00HOULeHOM cmaHdapmio20 6uzaAdy. YucaoBUIi MHOXHHAK OJHO-
YJIeHa, 3aIIMCAHOr0 B CTAHAAPTHOMY BUIIA1, HA3UBAIOTE KoeiyieH-
mom uboro oxgaousieHa. Koedimieat 1 He nuiryTh, a 3amicTb Koedi-
nienTa —1 DUITYTH TIIBKK 3HAK <—». Hampukiang, koediieaTu ox-
HOWIeHiB Tax, acx?, —x2z° nopiBHIOOTH BignosigHo 7, 1, —1.

IlepeMHOX YUK OSHOUYJIEHH, CTABJIATE MixX HUMU 3HAK MHO-
JKeHHd, 1 ogep)KaHui 106yTOK 3BOAATE 0 OAHOYJIEHA CTaHAAPT-
Horo suryAxy. 11106 migHecTH OJHOUJIEH 40 CTEIIEHA, CIig migHe-
CTH [0 IIBOr0 CTENEeHA KOXKHUN MHOXKHUK OZHOUJIeHAa i 3HaligeH1
cTerneHi nepemuoxuTH. Hanpukiaaz,

2ax - (—3x2) =2-(-3)-a x-x2=—-6ax’
(0,3n¢%?%=0,3% - n?- (c*?=0,09n%c".
Cymy ab60 pisHHII0 KiIBKOX OJHOYJIEHIB TiIBKH B OKPEMHUX
BHIOaAKax MOMHAa 3alluCaTH y BHI‘JIH,I[i OOHOYJIeHA.
CyMy KiJIBKOX OZHOUYJIEHIB HA3UBAIOTh MHO204AeHOM. [Ina
3PYYHOCTI KOKHHM OJHOUJIEH TAK0XK BBAsKAOTh MHOTOUJIEHOM.

3B’A3KM MiXK 3rajjyBaHUMH BHUpPA3aMU MOKHA IIPOiJIOCTPY-
BaTH TAKOI0 CXeMOI0.

L BUPA3U

| oAHOMNEHM | | ABOYNEHM | TPuunenu| | Hun |

| HE MHOrOUNEHM |

ITodi6HuMmu yaenamu MHOrO4YJieHA Ha3WBAIOTh Taki, AKi
pisHATHCA TiNBKH KoedilienTamu abo i 30BciM He BiApi3HAOTE-
cA OAUH Bix ogHOr0o. MHOrOUJIEH 3aIIMCaHO B CTAHJAPTHOMY BUT-
JAAAl, AKII0 BCi AOro YieHHW — OJHOYJIEHH CTaHAAPTHOIO BUTJIA-
Iy, 1 cepex HUX HeMa€ MOAIOHUX.

Jomaroum MHOT0YJI€HW, KOPUCTYIOTHCA IIPABUJIOM DO3KPHT-
TH IYKOK: AKIIO IIepen AYKKaMH CTOITh 3HAK «+», TO IX omyc-
Kawotb. Hanpuxknaz,

(2a+8)+(@®>-2a-4)=2a+3+a*-2a-4=a-1.

Bignimaroum MHOro4JieH BiJf MHOTO4YJIeHa, KOPUCTYIOThECHA Ta-
KHM IIPABHJIOM POSKPHUTTA IYKOK: AKIIIO Iepe] Iy>KKaMH CTOITh
BHAK «—», TO AYKKHM MOXHA ONYCTHUTH, 3MiHMBIIK 3HAKH BCix
IONAHKIB, AKi Oysu B HUX, HA npoTuaeskHi. Hanpuknan,

4x>+5-(x2-2x+5)=4x?+5-x>+2x - 5=38x2 +2x.
www.4book.org
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II[o6 MOMHOKHTH MHOrOYJIEeH Ha OJHOYJIeH, IMOTPiOHO KOXK-
HUH YJIeH MHOTOYJIeHA MOMHOKHTH HA NaHHMH OXHOYJIEH i pe-
s3yabTaTH gopath. Hanpuknan,

(8a®+a-8)-2ax=3a% 2ax+a-2ax—-8 2ax=
=6a’x + 2a%x — 16ax.

II[06 MOMHOXKHTH MHOT'OYJIEH HA MHOTOWIEH, MOTPifHO KOXK-
HUH YjIeH mepIioro MHOrOWIeHa MOMHOMKHTH HA KOMKHHUH 4jieH
Ipyroro i ogep:xkaHi nobyrkun gogatu. Hanpuknan,

(x+22-3)-(4x—-T)=
=x-4x+22-4x-3-4x—x-7-22-7T+8-7T=
=4x% + 8xz — 19x — 14z + 21.

DopMYIU CKOPOLEHOZ0 MHONCEHHSA

(a = b)2 =a® + 2ab + b? — KBAaApAaT ABOYJICHA,
(a =b)®=a® = 3a% + 3ab? = b® — Ky0 gBouJieHa,
a®-b? =(a—-b)(a+b) — pi3HHIA KBaApAaTiB,
a® - b =(a-b)a®+ab+1b? — pisaunga Ky0is,

a® + b =(a + b)(@a® - ab + b?) — cyMa KyG6iB.

Posknraemu MHO204ueH HA MHOMNHUKL O3HAUYAE 3AMiHUTH
#oro go0yTKOM KiJNBKOX MHOI'OYJIeHIB, TOTOKHUM JaHOMY MHO-
rousieny. Hadinpocrinii crmocobu po3kjafaHHA MHOIOUYJIEHIB Ha
MHOXHHKH: BUHECEHHS CIILIEHOIO MHOMKHHKA 3a NYIKKH, CIIocib
rpynyBaHHfA, BUKOPHCTAHHA (POPMYJ CKOPOUYEHOI'0 MHOXKEHHSA.

Ilpuxnanu.

6a®x — 9abx = 3ax(2a® — 3b);
ax+bx—ay—by=x(a+b)—yla+b)=(a+b)x—y);
9m? —4=(3m - 2)(3m + 2).
YacTky BiJ gineHHs BUpasy A Ha BUpa3 B MOKHA 3aIIUCATH Y

: A i ; : ”
BUIIALL Opoby B IIpi6 Mae 3HAYEHHA TiJILKY TOZL, KOJIK HOI0

3HAMEHHMK He JOPiBHIOE HYJ0. Anze6paivnum dpo6om HA3HUBA~
IOTh Api0, YMCeNbHUK i 3HAMEHHHUK AKOro — MHOroujesu. Ilpu
. a ac .
Oyab-AKUX 3HaueHHAX a, bic # 0 5 e (ocHosHa 8racmusicms
C

dpo6y). Ha ocHoBI 1iel BracTUBOCTi Apo0K MOXKHA CKOPOUYBATH
ab0 3BOAMTH OO0 COiJILHOrO 3HAMeHHUKAa. Hanpukiaz,

3a-6x  3a-2x¢) _ 3
a®-4x* (a-2x)a+2x) a+2x
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IIii mag Oyap-AKUMHE po0aMy MOXXHa BUKOHYBATH MOAIOHO
IO TOro, AK IX BHKOHYIOTH HaJ 3BHUaWHUMHU Apobamu. SKImo
3HAMEHHMKH He JopiBHI0ITE 0, TO 3aBXKAN

a b eth @ b @a-b 4 b 'k ‘é b uwd
c ¢ ¢ ¢ ¢ e "¢ d ed’e’d  eb’
Ilpuxnagu.
2 2 _ =
1) a _ 4 __a 4 = (a-2)(a+?2) =l(a+2);
20-4 2a-4 2a-2) 20a-2) 2
2 32
2) a b a b _ a"-b" _a+b,

+ = ¥ = =
ab-b> ab-a* ba-b) ala-b) abla-b) ab

3)x2—4_3x—6_(x—2)(x+2)A x x4
2 ' x x* 3(x-2) 3x

1
JdpoboBuit BUpa3s 2" 3aIMCYIOTh TAKOX y BUrAAAi a ".

Cmenind 3 YiauMm NOKAIHUKOM

a, Akmon=1
a-a-a-...-a, agmone N,n=2,
R . ——
a“=4 n pasie
1, akmon=0,a=0,
1
= agmon < 0.

BrnactusocTi cTerneHis 3 IiAMMK IOKa3HUKAMY aHAJIOTIUHI 10
BJIACTHUBOCTEH CTEIeHiB 3 HATYPAJbHUMHU NOKa3HUKaMu. SIKImo
yuena min i, a i b Bigmisgi Big 0, TO 3aBXKAN:

+
am = an = am n; (ab)ﬂ s aﬂ % bﬂ;

n
a”; at=a""% @Y=" [2} . .
b b"
Keadpamuum xopenem 3 4uCa @ HA3WBAIOTh UUCJIO, KBaApaT
Axoro aopisHoe a. Hanpukiazg, 3 uucia 16 icuye gBa kBagpat-
HUX KopeHi: 4 i —4. Hepin’eMHe 3HaYeHHA KBAJPATHOr0 KOPEHHA
3 YKCJIa @ HASUBAKOTH APUPMEMULHUM SHAUEeHHAM KOPeHA 1 TIo-

3HA4YaKwTh CHMMBOJIOM JE.
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Bracmueocmi keadpamuux koperis. Axkmoa > 0id > 0, To

Jab =vJa -Jb; (Ya)i=g;

Ilnsa 6yab-AKoro aificaoro a v a? =
IIpuknaau IepeTBOPeHsb BUPA3iB 3 KBAAPATHUMM KOPEHAMU:

(V8 —1)2+4J2 =8-2/8 +1+4/2 =9-4/2 +4/2 =9;

x x(4++/15) x(4+J_)
4-J15  (4-J15)d+15) =(4+15)x.

PIBHAHHSA

Piguannsa — 1e piBHiCTB, AKA MICTHUTH HeBimoMmi umcna, mo-
sHauveHi OykBamu. Yucsa, iKi 3af0BOLHAIOTH DiBHAHHA, — HAOro
po3é’asku (a6o xoperi). Po3s’asamu piéHAHHA 0O3HAYAE 3HANUTH
BCi #oro pose’sasku abo nmoxasaTu, 1o X He icHYE.

JIBa piBHAHHA HA3UBAIOTh PIBHOCUNbHUMU, AKIIIO KOYKHE 3 HUX
Mae Ti cami pos3B’A3KH, IO i Apyre. PiBHAHHA, AK1 He MalOTb PO3-
B’A3KiB, TAKO0K BBAYKAIOTh PIBHOCHJIBHUME OJHE OTHOMY.

OcHo8Hi eracmueocmi Pi6HAHD

1. Y Oyas-akiit yacTHHI piBHAHHA MOKHA 3BeCTH NMOAi0HI 10-
IaHKH a00 DO3BKPHUTH TYKKH, AKII0 BOHH €.

2. Byab-aKuii YieH PiBHAHHEA MOXHA NePeHeCTH 3 OHicl ua-
CTHHM DiBHAHHA B iHIY, 3MiHHBIIY #Or0 3HAK HA IMPOTHJIEKHUIHA.

3. 00uBi yacTHHY PiBHAHHA MOKHA ITOMHOMXHUTH 200 IMOI1IH-
TH HA OJHeE i Te caMe YHCJI0, BigMiHHe Bix HyId.

Pisuauusa suay ax =b, ae a i b — poBineHI uncaa, HA3UBAETD-
e AiHilHUM piéHaHHAM 31 BMiHHOIO x. K10 a # 0, TO piBHAHHA
ax = b Ha3UBAIOTH PiBHAHHAM NEPULO20 CMeENnEeHs 3 OJHIEI0
amingo0. KoXXHe piBHAHHSA Imepmioro cTeness ax = b Mae oguH

KOpiHB X =% . JIini#ine piBHAHHA MOYKe MAaTH OAUH KOPiHBb,
fesuriu abo He MaTH JKOJHOT0 KODEHH.
Hanpuknaj, piBHAHHA:
12x = 6 mae oAuH KOpiHB,
0x = 0 mae Geasiu KopeHis,
0x = 5 He Ma€ KOTHOTO KOPEHH.
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KopucTyounch OCHOBHEMH BJIACTUBOCTAMM DiBHAHB, Oara-
TO 3 HUX MOJKHA 3BECTH M0 JiHiHHOro, po3B’A3yBaTH sAKe He-
CKJIAJHO.

Ipukaan. Poss’a3aTy piBHAHHEA 6-(0,5x — 2) + x =3 — 2x.
Poss’sasanuga 3x-12+x=3 - 2x,
6x=15,x=15:6,x =2,5.

Bignosige. x =2,5.

Keadpamnum Ha3UBAXOTL PIBHAHHA BULY ax? +bx+¢=0, ne
x — 3minHa, a, b, ¢ — pani yucna, npuuomy a # 0. Bupas
D = b% — 4ac — pucKpUMiHAHT KBaAPATHOrO piBHAHHSA. FKINO
D > 0, To gaHe piBHAHHSA Ma€ ABA KOPEHi:

-b++D -b-+D
xl = —_ 3 x2 = ——
2a 2a
Aximo D=0, To i kopexi piexi. IIpu D <0 kBagpaTHE PiBHAH-
HA He Ma€ JiMCHUX KOpeHiB.
fxmo Tpeba, HAIpUKAAL, PO3B’A3aTH KBAAPATHE DIBHAHHA
242 +9x-5= 0, To 3HaxoauMO ioro fucKpuMinauT: D = 92 -4 X
X 2 - (- 5)=121. Tomy KopeHi piBHAHHA:
-9+11 -9-11
X{=————— = Xg =———— =—D,
1 4 0y5’ 2 & 59
KBaapaTHe piBHAHHA HA3UBAIOTE HENOBHUM, AKIIO X0U OTUH
3 Moro KoetinieHris, Kpim nepuroro, gopisHioe 0. PiBHaARHA!
ax?=0 Mae eJuHUE Kopinb x =0,

ax?+bx =0 Mae ABa KopeHi x, =0, Xg==

c
ax’+¢=0 Mae ABA KOPeHi x; = - —, Xy = 1’ 73
a

c . c
mpu — < 01 xomgHOro npu = > 0.

KBagpaTHe piBHAHHA HA3UBAIOTH 386€0eHUM, AKINO H10T0 mepIImii
KoedimieHT nopisHioe oguuuiii. ko pisaaHEA x° + px + ¢=0Mmae

[Ba KOpeHi, T0
-p+yp®-4¢ _-p-yr’-4q
2 " '
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BIOOMOCTI 3 KYPCY ANFEBPU 7—8 KNACIB 279

Teopema Biema. SIK1110 3BefieHe KBaipaTHEe PIBHAHHA x2+ px +
+ ¢ = 0 mae gBa KOpeHi, TO iX cyma JOPiBHIOE —p, a K0OYyTOK AOpPiB-
HIOE ¢.

Teopema, obeprerna do meopemu Biema. fIkmio cyma i noby-
TOK umceJs m i n JOpiBHIOITH BiAnOBiAHO —pig, TOMmin — KopeHi
piBHsAHHA x° + px + ¢ =0.

I po6oBi piBHAHHA MOXXHA PO3B’A3YBATH, KOPUCTYIOUHUCH THM,
1110 Api6 JOPiBHIOE HYIII0, AKINO MOr0 YUCEJIFHUK JOPiBHIOE HYIIIO,
a 3HaMeHHUK BiIMiHHMM Biff Hy1A. A MOXKHA CIIOUATKY IIOMHOMKH-
T 00M/ABi YACTHHM PIBHAHHSA HA CILJILHUM 3HAMEHHHK yCix #ioro
IpobiB, po3B’aA3aTH YTBOPEHE DIBHAHHA 1 BUKJIIOUMTH 3 HOro KO-
peHiB Ti, AKi MePETBOPIOIOTEL Ha HYJIb CIIJILHUN 3HAMEHHHUK.

OYHKIIIT

SKII0 KoXXHOMY 3HAYEHHIO 3MiHHOI x BixnoBizae eauHe 3HA-
YeHHA 3MiHHOI yJ, TO 3MiHHY y Ha3UBAIOTh QYHKYi€H Bi x. ¥ 1BO-
MY BHIIQJIKY 3MiHHY X HA3UBAIOTh He3aleHHO 3MiHHO0I0, a60 ap-
eymenmonm byuruii. Hanpukaazn, nnoma S kBagpata — QyHK-
IIifA Big ZOBXKMHM HOr0 CTOPOHH d.

DyYHKIN0 MOMXHA 3aJJaBATH 3a AOMOMOrow (hopmyau, Tadsui,
rpagika i r. in. I'padixm bysxOifi Haituacrimne 6yayoTs v dexap-
mosiii cucmemi koopdurnam. Taka cucrteMa KOODAMHAT CKJIAJAaETh-
Cs1 3 IBOX B3A€MHO [IEePHEHIUKYIIAPHUX KOOp-

JUHATHUX OCEeH: TOPU30OHTAJILHOI OCi abcyuc — ‘: '

oci x i BepTukaneHOi oci opduram — oci y ol - A
(maut. 150). ILnomuny i3 CHCTEMOO KOODAWHAT 1l !
HAa3WBAKTh KOOPOUHAMHOKW NAOWUHOW. , e
Kooxniit 1l Touni Bignosinae equa napauncesnr. -3-2-10, 1 2 3 x
Hanpuknan, va mamosky 150 Tourti A Bigmo- o4

Bimae mmapa uucen (3; 2). 3anucyroTs: A (3; 2).
Tyt 3 — abcmuca Touku A, 2 — ii opauHarTa.

CUCTEMH PIBHAHDb

PiBuanua BUpy ax + by =c, ge a, b, c — paHi yucna, Ha3uBa-
IOTh JiHIlHUM PIBHAHHAM 3 080ma 3MmiHHuUmMuA x iy. Axkmoa #01
b # 0, To 10ro Ha3UBAIOTh PIBHAHHAM NEPULO2O CTeNneHA 3 08oMa
3MIHHUMU.

KoxHy mapy uucesa, AKa 3aJ0BOJIbHAE DIiBHAHHA 3 ABOMA
3MiHHMMH, HA3UBAIOTL P038’A3K0M UBOr0o piBHAHHA., Hanpuk-
nan, napauucen (3; —2) — po3s’s30K piBHAHHA 5x + 3y =9. Kox-
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He piBHAHH#A MEepPIIOrO CTEIEHA 3 ABOMA y
sminHEMH Mae Gesniu po3s’saskiB. ¥ gexap- 3
TOBil cucTeMi KOOPAMHAT KOXXHOMY DiBHAH- 2
HIO IIEPIIOrO CTEIeHA 3 ABOMAa 3MiHHUMHU 1
BigmoBizae nmpsama — rpadik 1BOro piBHAH- _'_T
Ha. Ha manoHKy 151 306paskeHo rpacik
piBHsAHHA 2x — y = 3. Koopauuatu KokHOI 271
TOYKH IIHOT0 rpacdika 3a0BOJILHAIOTE JaHe 3/
pieuanaa. KoopauaaTu O0yab-aAK o0l iHmIol TOU- Man. 151

KH H0oro He 3a0BOJILHAIOTh.

fAximo Tpeba 3HANTH cHOiNBHI PO3B’A3KM ABOX YM KiJIBKOX
PiBHAHBL, TO I'OBOPATH, IO Il PIBHAHHA YTBOPIOIOTE CUCMEMY
pienanb. Posze’azwom cucmemu piéHAHb HA3UBAIOTH CILIBHUMN
po3B’sA30K ycix i1 piBHAHB.

Ko:xHiii cucTeMi ABOX PiBHAHE IEPILIOro CTEIICHS 3 IBOMA HEBiIO-
MHMH B JEKapTOBill cHCTeMi KOODAMHAT BiANoBizae napa nmpAMHX.
OckineKy OBl IpAMi Ha IUIOIMHI MOXKYTh IIepeTUHATHCH, 30iraTHcs
a6o 6y T mapajieIbHUMH, TO ¥ BiimoBigHA M cHcTeMa PiBHAHE MOYKe
MAaTH OMH PO3B’A30K, 6easiu po3s’aA3KiB a60 He MATH JKOTHOIO PO3-
B’A3KY.

Po3B’A3yBaTH CHCTEMU PiBHAHL 3 ABOMAa 3MIiHHMMH MOYKHA!
cnocofaM¥ IIiACTAHOBKH, AojaBaHHA abo rpadiuaum.

Cucrema niHiffHUX PiBHAHB
a,x+by= ¢,

a,x+b,y=c,.

%yl T L
a, b, a, b, ¢ a, . €
y y y

' /

Y =] | 7o . [ P

Mae ogun
PO3B’A30K

Mae 6ezniu
PO3B’SI3KiB

He mae xonHoro
PO3B’A3KY
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BIANOBIAI TA BKA3IBKM
40 3AJAM | BNPAB

10.a) y <x.19.8) y(-8) > y(0). 34. x=1,5. 37. 2. 39.a) b > a.
40. a) x > y. 44.6) a =b. 45. a) 186,5. 46. r) 10. 47. 1) 12. 49.6) 0.
50.7) 2. 51. 1) —0,25. 55.20 %.71.8) 5+ x <6 + 2. 75. 6) x> > xy.

76.5)V"x >y 8.3, 5> = = .88.6) (8x + 1)2x - ).

103.2)6<x—y<8.108.8)3,58-10° <V <3,66-10°%.113.1) 1.
122.2) -1 < x <2.123.0 12 roa. 136. 8) x > 5. 137.6) x > 1. 141.
6) x > —2,6. 143. a) x > 8. 146. a) x < 4. 147. B) x > —2. 149. a) 4.
153.8) x>2.154.a) x> —2. 155.8) 2>0,65. 157. a) x > 5. 158.a) ¢ > 2.

160. r) Poss’askis memae. 161, 6) x < 0. 162. [0; 4). 165. He
OlnbI HiXK 255 KM. 166.a) x <-0,5;6) x=>-1.167.8) 1 <x <4,
170.8) -0,2<x<0,6. 171. B) Axmo a < 0,5, To x > 2a — 1; AK1IO
a = 0,5, To po3B’sa3kiB Hemae; AKmo a > 0,5, o x < 2a - 1.
173.1) 1,5 - 10%. 175. Ha 50 %. 188. a) [2; 5]; {3}. 190. a) a > c.
191. a) (3; ). 192. a) (—=; 0,2]. 198. a) x < a <y.

201.a)-1<x<1.203. a) (—=; ). 204. 6) x> 4. 206.0) R; [-13; 1).
209. 1) (—=;1) U (4; ~). 210. a) R. 219. 6) 2i 3. 221. a) (-3; 1).
222, a) Poss’si3kiB Hemae. 224. a) (6; 8). 226. 6) (10; ). 227. B) —0,25.
228. a) (2; 16]. 229. a) {3, 4, 5, 6}. 230. 6) (—3; —1). 232. a) (1,5; 2,5).
234. 6) (—=; —0,4). 235. a) [3;5]. 236. a) 0,625 < x < 0,875.
238. a) (—2;7). 239. B) (-5; ). 240. a) (—; -3) U (7; ).
241. 1) (—o0; —9) U (—2; ). 242. (-1; 1). 244. a) (4; 10).
247. a) Taxk; 6) Tax. 248. a) (—1; 3). 249. a) (—4; 1); 6) [-2,5; 4,5].
250. a) (—o=; 4,5) U (5,5; ). 251. a) (2; 3). 267. a) a> + b° + ¢’ -
—ab — ac — be = 0,‘5(2.1:2 + 2b2 + 2¢2 - 2ab — 2ac — 2be) =
=0,5((a — b)2+ (a — ¢)*+ (b — ¢)?) 2 0. 284. 1633,4 1. 298. a) 8.

316. (2; 2). 321. a) (—6; 0); (0; 3). 825. m = 7; TakK.
329. a) (—=; ~J5)U (V5 ; ). 332. p=5rp. oxn.; Qg =Qp =4 MIH
ITYK Y PiK; 3MEeHIUTHCA Ha 8 %. 346, a) R. 347.1) [0; *); (—==; 1].
359. B) IIsa. 363. a) [-5; 4]. 370. B) x > —4. 374. a) (—=; 0).
375. a) (—oe; ). 394. Tax. 399. a) (—=; —c).
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414. a)y = (x — 2)*+ 3. 429. a) 0,5. 430. a) 200 kr. 442. a) (0;4);
B) (2; —4).447. m=—6, n = 14. 450. Hi. 452, a) x = 3. 464. a) y = 3.
469.b=-6.471. Bk asiBk a. Ilo6yayiiTe KBaAgparT 31 CTOPOHOIO
x i mo #ioro ABYX CYMiXHUX CTODPiH H06yAyiiTe IPAMOKYTHHKH 3i
cropoHamu x i 3. 475. a) [Isa. 481. a) (0; 4). 482. a) (—=; 3) U (3; ).
483. a) [1; 2]. 484. a) (—=; 0,5] U [1; ). 485. 6) (—2=; 6) U (6; ).
486. a) (1; 2). 487. a) (—=; —7) U [1; ). 490. a) (—=;—2] U [2; o).
491.8)-1;0; 1; 2. 492. a)[1; 4]. 493. a) (1,5; 2). 494. a) (-2; 3).
495, a) (—3; ). 496. a) (—o=; —7] U [-5; ). 497. a) (0,5; 3).
498. a) [-7;1] U [2; ). 499. a) [-2; 3].

500. a) {-1} U [1; 2,5]. 501. 6) (—o=; 0,25) U [6; ).
502. a) (-0,2; 0,2). 504. a) [-1; 8]. 505. a) b € [-1; 1].
506.a) me (—4;4).507.a)[3;4). 508. a) (—o=; —1) U (3; 4] U [T; =°).
509. a) (—1; 0) U (5; 6). 511. Tpu. 512, 10. 525. a) (3; 0), (0; —3).
526. B) (2; —1), (1; —2). 527. 6) (12; 16), (4; 0). 528. a) (13; 3).
529. a) (—5; —4), (—4; —b), (5; 4), (4; 5). 530. a) (2; 8), (8; 2).
531. a) (8; 6), (—5; —7). 532. a) (—15; 25), (8; 2). 534. a) (2; 1),
(3; 2). 535. a)(5; 1), (8; 2). 536. a) (4; 4), (—4; 4). 537.a) (-0,7; 4,1),
(1,2; —1,6). 538. a) (4 +J10; 4 -J/10), (4 —-J/10; 4 +10).
539. a) (3; 5). 540. a) (1; —-1), (1; 1). 541. a) (0; 10), (8; 2).
542. a) (9; 3), (-6; 18). 543. a) (-5; —1), (5; 1). 544. a) (-2; —2),
(1; 1). 545. a) (0; 3v/10), (0; -3J10), (9; 3), (-9; -3); B) (2; 4),
(4;2),(3+342;3-3VJ2)i(3-3VJ2;3+372).546.2a)(-3; 4),
(4; —3). 547. a) (6; 2), (=65 —2); B) (1; 2), (2; 1). 548. a) (2; 4),
(4; 2); 6) (7; 5), (-5; —7). 549. a) a=-§— i b:%, a6oa=2i b:%.
550. 17J2 nin. ox. 551. J2 xin. oz. 559. -10 i —0,9 a6o 0,9 i
10.561.2a)23121.562.a) 12 1mi 5 am. 563.6 mi8 M. 564, 35cm i
12 cm. 565.8 cmi4 /2 em. 566. 15 cmi 10 cm. 567. 3, 51 8 cm. 568.
84 romi60 roz. 571. 180 geraneit. 572. 15 guis. 573. 49 BepcraTis.
574. 32 m°. 575. 36 xB1i 72 xB. 576. 39 M, 52 M i 65 M. 577. 300 kM
a6o 360 kM. 578. 48 xm/rox. 579. 12 km/rox, 18 Km/ron, 24 KM.
580. 18 km/rox, 2 xm/ron. 583. 10 km/rox. 584. 72 xm/roxa.
585. 60 xm/rox abo 93 km/rox. 586. 12 xi 19,8 xs.
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604. TTonosuny. 606. 10 poxis. 607, 6 guiB. 608. 130 1i 65 1,
609. 20xri60xr. 610. 160 seris. 611. 14 mapiskkis. 612. 200 mizpyy-

HUKiB. 613. Ba 24 gHi. 614. Po3s’ azatu piBHAHHEA % = % +.;_ .Ile

; T
CIOiylbHA MOJeNs AJA TPhOX JaHUX 3a7ad. X = 1-5 rox. 615, 12.

617. 24. 619. 7 oci6. 621. 11 xomanxn. 623. 12 cm i 25 cm.
624. 18 dyris i 32 dyru. 626. 15 rox i 10 roa. 627. 3a 10 rox.
628.60ri40r.629. Ha 60 r. 630. Ha 20 % . 632. 5 rpH.; 635 man
LITYK 3a PiK; IO T 3MEHIIINUTHCS, 8 TPONO3MILisa 30LIBIINTHCA BiTIO-
BimHO Ha 23 1 97 MutH mITYK 3a pik. 633. 163 940 rpH, 109 850 rps.
635. 2 yuni. 636. 1 yuens. 637. 24 km/rog i 16 xm/rozx.
638. 45 xm/rox i 50 km/roa. 639. 40 xm/rox i 50 xkm/rox.
640. 60 xm/rox i 120 xm/rox. 641. 60 km/rog i 50 Km/rox.
642. 18 km/rox i 24 km/rox. 643. Ha 8 kM. 645. Baneatna — «K»,
lFanmusa — «T», ITonima — «II». 658. a) 0,02; B) 2,16.
659. a) 40 %; 6) 53 % . 660. 1. a) 147 rpu. 661. 6) 100. 663. 6) 16 % .
664. 1,9 kr. 665. 2700 1. 667. 200 kr, 300 kri 500 xr. 668. 182 cm.
671. =95 %. 674. Ha 108 %, va 8 %. 681. 375 rpu. 684. 11.
688. 36inpmunnace y 1,25 pasa. 689. 9 % -suit. 696. 300 ri 500 r.
729. a) 37,25; 6) 0,026. 730. 1) 72 < 73 < 74. 731. 1,078,
0,0003; 1,08, 0,0017; 1,1, 0,0217; 1, 0,0783. 732. 315 ; 5.
734. a) Taxk; 6) ui. 748. 124 k™ /rop, 0,2 kM /rox. 752. x +y=31,20;
x—-y=12,54; xy=210,1; x:y=2,173.753. a) 8,72. 763. 6) 0,25.
764. 0,25. 766. a) 0,064; 6) 0,288; B) 0,432. 767. a) 0,3; 6) 0,2;
8)0,1.769. 0,8. 771. 0,5. 772. 0,5. 773. 0,0061. 774. 0,9. 775. 0,3.
776.0,9.777.6)0,2.778. a)0,95;6)0,05. 781. a) 0,488; 6) 0,096.
782.0,2.784. 6) 0,68; B) 0,72. 785. 35. 794. a) 50; 6) 15. 795. 5,8.
796. 7,5 %,12,5%,10%,5%,15%,25 %, 15 %, 25 %, 15 %,
7,5 %,2,5%.798.(2-10+ 3-20+ 5-20): 50 =3,6. 799. 50.
800. a) Moza 6, mexiana 6, cepegHe 3Ha4YeHHd 5,3; 6) moxa 13,
meniana 13,5; cepenue suavenna 13,9. 830. a) 67; B) 4. 831, Ha 5.
832. ¥V 10 pas. 833. by =64; by = 256; b, =1024. 835. a, = Tn — 4.
836.7,9,11,13,15, ....839.8) 15,10, 5,0, -5.841.a,=-2; a,=T;
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a,,=22.842,a)n=17;6) n =16.843.2a) 16 < n< 51. 844. a) 124.
845.14.847. k=4,p=3.848.a, = (4 — n)’. 849.a)a,=3n - 1.
859. a) a;=4. 860. a) a;=—10. 863. 1000 rps., 1500 rp=. 865. a) (5; 0),
(1;4).870.2) 7,9, 11,13, 15. 872.a)a;=-19, a,,=-71.873.d=11,
a,0=102, a,,=212.874. d=5,a,,=47.875.a)d=15;6)d =-0,2.
876. a) a, = 5; 6) a, = 40. 877. a, =5, a5 =17, a,, = 35, ay, = 65.
878.d =-9, a, =86, a; = 50, ay; = —94. 879. a; = 14, ay, = T,5.
880. a,, = 20, a,, = 20,5. 883. a) —125. 884, a) a, = -85, d = 20;
6)d=6, a,=-37. 885.a) 50. 886. a) 2420. 887. a)1088.
888. a,, = 79; S,,= 820. 889. 1830. 891. 5050. 892. 10 000.
893. 645 cm. 894. 1680 rps. 895. ag= 16,1, a, = 2n - 1,9,
as,=6p—1,9.896.8)95.897.a)a,=1,d =3, a,, =61, a,y,=298;
r)a,=2,8,d=1,2, a,, = 26,8, a4, =121,6.

901. a) 7. 902. a) 13. 903. 6) 16. 904. 39. 905. a) ¢, =2, d=5. 907.
AgB;=17,5cm, A B, =2,5n cm. 912, 18 koneit. 913. a) 430;
r) 300. 914. 9900. 916. a) 166 833. 917. a) 2020. 918. a,=8.919. 75.
920. S,; = 54. 921. a) S,,=1090. 922, a) a; = 3. 923. Sy = 63.
924. 90 pagzis. 925. a) =314 m. 926. PosraausTe mporpeciio a — 2d,
a—d,a,a+d,a+ 2d, cyma uneHiB Kol 180(5 — 2). 927.3,5(a +b).

3 c+2

928. a) o B) —T 929. a) (0; 8). 937. 6) ¢ = 0,1,
b;=0,00001.938.b, =—24, b, =-192,b, =-3" 271,939, a) b, =3.
940. 1) b,, = 64. 941. a) b, = 48; 6) b, =-24. 942. a) b, =2 - g,
943. a) n = 5. 944, Tax. 945. a) S=—-1092. 946. a) 511. 947. a) S; =

= 5208%. 948. 1) S, = 32 767. 950. 4 294 967 295 a6o (2°2 - 1)

niperirin. 951. 8) by = 17365 , g= . 954.8) 20. 955.8) by = 1, ¢ =3.
960. 1. 961. —2048. 962. 3, 6, 12. 964. =455 mm pr. cr. 965. Tak.
968. 27, 18, 12, 8. 969. a) n = 6; 6) n = 10. 970. 3, 6, 12, 18 abo
18,75, 11,25, 6,75, 4,05. 971.-0,5, -1, -4,-16 a60—0,5, 1, 4, 16.
972. a) by,. 973. P,=b,"¢"*"*" 1. 974. Ilonax 10 000 xp6.
975. =2 faxTepiit, 976. 255 a e mabararo Ginbiue, Hisk ycix Jro-

neit 5a Bewri. 977. a) (0; 9). 979. 8,81 7,8 r/cm®. 984. 2) 3; ) — % .
www.4book.org
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985&)15986 987&) 9886)—-989 )-—9906cm

993.a) 2+ J2 ; B)4 = 9946J_r,41tr995 B) 9963)

&
16

996.6) ——.998.16+8+v2.999.3, 3
1+x 4

4
1000. 5,= 5 . 1001. 11 . 1002. a)~50; 6)~5050. 1003. a) 40.

2 1
1006. a)x1=§,x2=§.

1101. Iigsecits fani Bupasu xo0 kpaxpara. 1102. Iokaxirs,

mo v9+4vJ5 =J5 +2.1108. a) 2% + b* + ¢® — 2ab - 2ac=(a - b)® +
+(a-¢)?.1104. a) x* + y* - 2Py —xy® = (x - y}(x3 - ya), a umcyua
x—yix®—y® onakoBux snaxis; 6) (x — 1)2+(x—2y)2+(y—2)2+ 1>0.

1 1
1107. >+ (1 - x)% - N 1)2. 1111. HaiimeH1me 3HAYeHHSA X,

IIpU AKOMY BUpa3 /x —6 Mae 3HaueHHH, popiBHwe 6. MuOXMHA

PO3B’ABKiB K0KHOI HepiBHOCTI (63 o). 1115. y =|x + V2 |+ |x — V2.
1119. 0, 2, 4, 3, 2; noGyayiite rpadir dyrkmii y = |x? — 6x + 5|.
1120. a) (—=; 0] U [6; =); 6) po3s’sa3kis Hemae. 1123. =16 nuis.

1124. Jlisopyu. 1125. 3 : 4. 1126. x=3%; y=5—;—; z=7%.
1127.2) 71 071; 6) 428 429. 1128. a’(@" =1):(¢"-1).

1129. ¢ : (1 - ). 1130. 6, -3, % _%, ... .1131. 1 a6o -2.
1132. IToxaxiTs, mo rpu a + ¢ = 2b pisuuIsa Mix TpeTim i Apyrum
TpUYJEHAMH AOpPiBHIOE pisHMNi Mixk ApyruMm i meprmmm.
1130. a)a"=1,5+(-1)"+0,5;6)a" =(—1)"n.1134. a) % n(n+1)n+2);

6) n?(n+1). 11386. 3, 7, 11, ... . 1137. 1480 dy=nris. 1138. 7, 11,
15, 19, 28, 27, 81, 35.1139. a” =n? + 2. 1140. x = 7. 1141. Tax,

me apudmeTrnuHa nporpecis 16, 31, 46, ..., 15n + 1,
1146.2a) 3, 12,48 ... . 1148. V 2 pasu. 1149. ¥ 11 pasis.
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h ¥

b

b

A6cnuca Touku 279
AprymenT dysKIii 69

Bubipka 193

Bupasu 273

— 3i amimEMMHU 273
— panioHanbHi 273
— mini 274

Bigcorku 163

— mpocti 165

— ckJyaaHi 165
BigcoTrkosi rpommi 165
Bice abcouc 279

— opauuat 279
BnactuBocTi HepiBHOCTEH
yucaoBux 16

— piBHans 277

— creneHis 276

— (QyuKIii 80

I'imep6ona 71
I'icrorpama 193
I'padik pisaaaaa 280
— (hyskuii 69

AuckpuminanTr 278
HoBenenns HepiBHocTeH H6
Jpobu anrebpaiuni 278

3Haku mecATKoOBi 176

— HepiBHOCTI 8
3HaMEeHHUK I'eOMeTPHYHOIL
nporpecii 231

Suauymi uudpu 176

ImoBipricTe 186
IaBecroBaHa cyma 165

3 NPEAMETHUM NOKAXYUK

Kamiranizanis Bizcotkis 165
Ksaapar asounena 275
Kpagparauit Kopiae 276
Koediuienr 274
Komnayagiar 166
Koopaunarsa nomusaa 279
Kopesni kBagpaTHOro
piBuAHHA 278

Ky0 gsounena 275

Macosi asuma 193
MaTemaTuuHa
cratTuctTuka 193
MaTtemaTuuHe
MomenoBaHHsa 149
Megiana Bubipku 194
M=Horounen 274
MHoxuHa AiicHUX yuces 272
Mopa Bubipku 194
Mogens 150
MynbTHNIIKOBAHUI
MHOXHUK 166

Hab6nuoxeni saauensas 175
— obumncnenns 175
Hepisrocti 7

— 3i smigHuUMHE 9

— 3 HeBigomumu 28

— KBagpartHi 113

— noaBinHi 22

— piBHOCHIBHI 29

— yucyioBi 8, 16

Ob6sacTs BUBHAYCHHA
dyuakii 69

— 3HaueHb QPyHKHiI 69
Obuncaenssa cym 242
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NPEAMETHUIN MOKAXYMK
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Opuounen 273
Opaunara Touxku 279
OcHOBHA BJIACTHUBICTE
apoby 275

— crenensa 273
OmninoBanusa 3HaueHb 23

ITapa6osna 103, 106
IlepeTBOpeHHA BUpPAa3iB

3 Kopenamu 277

— rpadikis 91

Iloxnii 183
ITocnigosHicTs 211

— 3pocramua 213

— cragHa 213

Iloxmubka abcomrorHa 175
— BigHocHa 176
IIpaBuna OKpyrJIeHHA
yucen 272

— migpaxysKy uudgp 177
IIpuknanHi sagaui 149
IIpoGa 166

IIporpecisa apupmeruyna 221
— reomeTpuuHa 231
IIpomixkxu 30, 38
IIpomine 166
ITponopuiiiaicTs 06epHena 71
— mpsama 70

Pipusauna 277

— KBazapartHi 278

— nigitHi 277

— piBHOCHIBHI 277

Pisaunsa kBagparis 275

— nporpecii apudpme-
TugHOl 221

Po3s’s130K HepiBHOCTI 29

— piBuauHA 277

— cucTeMH HepiBHOCTeir 48

— cucrTeMu piBHsAHL 122

Cepenne apupmeruyne 57
— reomerpuuHe 57

— 3HadyeHHdA Bubipxu 194
Cucrema HepiBHOCTeHl 48

— piBHAHL 122
CranpapTHU# BUrIAL
yucya 178

Cremnigp 273, 276

— 3 miJuM nokKasHukKoM 276
CyMma HeCKiHUeHHO1
reoMeTpu4HOI mporpecii 243
— yyeHiB apupMeTHUHOL
nporpecii 222

—— reOMeTPHYHOI
nporpecii 233

Teopema Biera 279
TotoxxHi Bupasu 273
TotoxHicTs 273

dopmysa KOpPeHiB
KBaApaTHOrO piBHAHHA 278
— CKJIagHHUX BigcoTkis 166
DopMyIH CKOPOYEHOI'0
MHOXXeHHA 275

dDyukuia 69

— 3pocrarmoua 83

— KBajapatuuHa 103

— gimivina 70

— HemapHa 81

— napHa 81

— cnagHa 83

YactorHa Tabmuna 194
Yucaa aivicui 272

— ippanionanesi 272
— paniosaneni 272
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HepiBHocTi

a > b, Ak Yucao a — b nomaTHe,
a < b, Ak YKcao & — b Bix’emHe

BracruBocTi 4YMCIIOBUX HEpiBHOCTEH

Axmoa <b,T0b>a
Axmoa <bib<e¢,T0a<Cc¢
Axmoa <b,T0a+c<b+c
Axmoa <bic>0, T0ac <bc
Axmoa <bic <0, Toac > be

Axmoa <bic<d,Toa+c<b+d
Axmo0<a<bil<e<d,T0ac<bd

HEPIBHOCTI

4Yucnosi

[ Totoxni | | 3 HEBIZOMUMM |
¥ _o.
k<2 T 39012345 (52

g

kl>2 3757012345

e —. RN
lx-3|<2 "4 327012345 15 5)

(o3 =2) U (2; +eo)

Axmo 0 <a < b,
2.2
1o a<Jab < a;b<1/“ ;’b <b
a
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g

B
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e = ==

KBagparuuna ¢pyHrnis
y=ax*+bx+c vy :\é‘
KBanpaTaui Tpuusien o ;f,
2 § ¥
ax“+bx+c ] ]
Y >
KBaaparHe piBHaAHHA
ax’ +bx+c=0 :/¢ ]
Gk 0p 1 B
 KBanparna mepisnicts ] sk
| a &
ax“+bx+c<0 i
|
| e - g
. { ]
| B
KBanpaTu HaTypaJbHUX YHUCEJI
i Onunnyi
l mp,e-
: 0 1 2 3 4 5 6 7 8 9
1 100 | 121 | 144 | 169 | 196 | 225 | 256 | 289 | 324 | 361
2 400 | 441 | 484 | 529 | 576 | 626 | 676 | 729 | 784 | 841
3 900 | 961 | 1024 | 1089 | 1156 | 1225 | 1296 | 1369 | 1444 | 1521
4 1600 | 1681 | 1764 | 1849 | 1936 | 2025 | 2116 | 2209 | 2304 | 2401
5 | 2500 | 2601 | 2704 | 2809 | 2916 | 3025 | 3136 | 3249 | 3364 | 3481
6 | 3600 | 3721 | 3844 | 3969 | 4096 | 4225 | 4356 | 4489 | 4624 | 4761
7 | 4900 | 5041 | 5184 | 5329 | 5476 | 5625 | 5776 | 5929 | 6084 | 6241
8 | 6400 | 6561 | 6724 | 6889 | 7056 | 7225 | 7396 | 7569 | 7744 | 7921
! 9 |8100| 8281 | 8464 | 8649 | 8836 | 9025 | 9216 | 9409 | 9604 | 9801
e e .

www.4book.org



-966

18






