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IIlanoéni 60cvbMUuKAIACHUYL MA 60CbMUKAACHUKW!

Bu nmponos:kyeTe BUBUATH OJHY 3 HAWBAKJIUBIMMIUX MaTeMATUUYHUX IUC-
IMUILTIH — aaredpy. lommoMoke BaM y IIbOMY HiJIPYYHUK, ¥ AKOMY BHKOPHU-
CTaHO TaKi YMOBHI IO3HaUYeHHA:

,\\2 — nmpurajay (paHine BuBUYeHe);

) . .

%/ — sanuTaHHA i 3aBJAHHSA 0 TEOPETUUHOI'O MaTepiay;

113 — 3aBmaHHSA AJd KJaacHol i 115 — momamHboi poboTwy;

B — xiHenp HOBeIeHHS;
D — pyOpuKa «YKpaiHa — 1ie MH»;

@ — pyopukra «IlikaBi 3amaui — moMipkyi#l ogHaue»;

=l| — pyOopuka «KuTTeBa MaTeMaTHKAa»;

— BOPaBH AJIA MiATOTOBKHU A0 BUBUEHHS HOBOI TEMU;

@ — BIPaBU JJIA IIOBTOPEHHS;

O00

V| — pyopurka «I'osmoBHE B pos3mimgi».

B
!.
~

TexcT, HaAPYKOBAHUU KUPHHUM HIPpUPTOM, 3BEpTAE BAIly yBary Ha HOBe
MMOHATTS abo TaKke, sKe Tpeba mpuragaTiu.
¥Yci BrrpaBu po3mOAiJieHO BiAIOBIAHO AO PiBHIB HABYAJBHUX MAOCATHEHBb

i Buokpemseno Tak: 3 mosHauok (1|, |2, |3, |4 |, |9€¢| nouuraorsca
BIPaBU BiJIIOBiJHO ITOYATKOBOT'O, CEPEIHBOT0, JOCTATHBOTO, BICOKOTO PiB-
HiB Ta IiJABUIIEHOI CKJAIHOCTI.

IlepeBipuTH cBOI 3HaHHA Ta MOiATOTYBATUCA MO0 TEMATHUYHOTO OILi-
HIOBAHHS MOXKHA, BUKOHYIOUHU 3aBIaHHA «/[OMAULHbOL caMOCMIiilHol pobo-
mu», AKi IMoJaHO B TeCcTOBill popMmi, Ta «3as80aHHA 0N nepesipKu 3HAHbL».
Ilic1ss KOMKHOrO PO3Aily HaBeIeHO BIOPABU IJIA HOro IOBTOPEHHS, I'OJIOB-
HUN TeopeTUUYHUHN Marepian (pyopuka «l'onosHe 8 po3dini»), a B KiHITi
MiIPYYHUKA — «3aA80aHHSA 0N NepesipKu 3HAHb 3a KYpc aszebpu 8 Kaacy».
«3adaui nidsuuenol ckaadHocmi» JOIOMOJKYThH IIIATOTYBaTUCA OO MaTeMa-
THYHOI oJiMOiagy Ta MOIVIMOUTH 3HAHHS 3 MATeMATHUKU.

ABTOp HamMaraBcs IIOJATH TEOPETHYHHUN MaTepiaJ IPOCTOH, MOCTYITHOIO
MOBOIO, NPOLJIIOCTPYBaATW MOT0 3HAYHOIO KiJbKicTi0O npurkJaapgiB. Ilicaa
BUBUYEHHS TEOPETHUYHOIO MAaTepiasly B IIKOJIi HOro o0GOB’A3KOBO IIOTPiOHO
oIpaIfloBaTH BAOMA.

IligpydHUK MICTUTh BEJIUKY KiJIbKICTh BOpaB. BlabIIiCcTh 3 HUX BU PO3-
IVITHETEe Ha YPOKAaXxX Ta IijJ yac AOMAIIHBOI poOoTu, iHINiI BIipaBM pPeKOMEH-
OYETLCS PO3B’SA3aTH CAMOCTINHO.

Y pyopuii «Kummesa mamemamuka» 3i0paHO 3aJadvi, SKi UacTo
IOBOAUTHCA PO3B’SI3YBATH B IIOBCAKIEHHOMY JKHTTI.

O 3
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IlikaBi (pakTH; 3 icTOPil BUHUKHEHHA MaTeEMaTUYHUX MOHATH i CHUMBOJIIB Ta
PO3BUTKY MaTeMaTHKHU AK HAyKW BU 3HaAWJeTe B PyOpHIIi «A we paHiule...».

Bajcaemo ycnixia 6 onaHysaHHi kypcy!

Illanoeéni 6uumenvku ma éuwumeni!

IIponnonoBaHM IiAPYYHUK MICTHTH BeJHUKY KiJIBKICTH BIIPaB; BIPaBU
oinbimocTi maparpadiB momano «i3 3amacom». Tosk obupaiiTe iX AJASA BUKO-
pUCTAaHHSA Ha YPOKaxX, (GaKyJIbTATUBHUX, IHAWBIiAYaIbHUX, MNOJATKOBUX
3aHATTAX Ta AK JOMAaIIHI 3aBJaHHA 3aJIe’KHO BiJl IIOCTAaBJIEHOI MeTH, PiBHA
MiATOTOBJIEHOCTI YUHiB / yu4eHUINb, AudepeHIfiaii HaBYaHHA TOIIIO.

HonaTkoBi BIpaBU B «3a80aHHAX OA5 Nepegipku 3HAHb» TPU3HAUYEHO
IJd YYHIB / yUYeHHIb, AK1 BIIOpPaJINCA 3 OCHOBHMMU 3aBIaHHSAMM paHiIlle
3a iHmumxX. Yu mpaBUJIBHO IX PO3B’A3aHO, YUHUTEJb / YUYUTEJbKA MOJKE OILi-
HUTU OKPEMO.

BopaBu pnia IOBTOPEHHSA PO3MiJiB MOMKHA 3alpONOHYBaTH YYHAM,
HaIIPpUKJIAJ, OiJ Yyac ypPOKiB ysarajibHEHHA a00 WIiJ Yac IIOBTOPEHHSA 1 cucC-
TeMaTu3arlili HaBuaJbHOT'O MaTepiajly B KiHIII HaBYAJIBHOTO POKY.

Y pyopumi «/Hummesa mamemamuka» 3i0paHo 3amgadi, IMOB’sI3aHi 3 €KO-
HOMIYHOIO I'PAMOTHICTIO 1 HiAIPHEMINBICTIO, EKOHOMIUHOIO 0€3IIeK0I0, 3/0-
POBUM CIOCOOOM KUTTH, I'POMAASTHCHKOIO BiNOBia/IbHICTIO, @ B pPyOpumIri
«Ilidzomyiimecs 0o 6UuBYUEHHA HO8020 mamepiany» — 3aAadi, 110 AOIIOMO-
JKYTh aKTyaJii3yBaTW BiANOBiTHI 3HAHHA.

«3adaui nidsuuieHoi ckaadHocmi» B KiHIII OiAPpyYHHMKa OOIOMOYKYTb
OiATOTYBaTH YUYHIB / YUEeHUNHb IO PIBHOMAHITHUX MAaTeMATUYHUX 3MaraHb
Ta TiABUIIUTH IXHIO I[IKABICTh M0 MaTeMaTUKU.

«3a80aHHs 0N nepesipKu 3HAHL 3a KYpc anzebpu 8 Kaacy», AKi TaKOK
PO3MIiIIeHo B KiHITI DifpyUYHUKA, MOXKHA 3aIlIPONOHYBAaTHA YUHAM AJSA ITiATO-
TOBKH 0 PiuHOI KOHTPOJbHOI POOOTH.

IlIanoeni dopocni!

SIKII0 Baimma JUTHHA IPONYCTHUTH OOWH YH KijJbKa YPOKIB y HIIKOJi, IO-
TpiObHO BampomoHyBaTu iii caMOCTifiHO ompaIljoBaTH MaTepias IIUX YpPOKiB
3a migpyuyHUKOM yaoma. CrouaTKy AUTAHA Ma€ TPOYUTATHA TEOPEeTUUHUU
Marepiaj, SKAU BUKJIAJEHO IIPOCTOI, JOCTYIIHOI MOBOIO, IIPOLIIOCTPOBAHO
3HAYHOIO KiabKicTio npukiaznis. Ilicaa nporo morpibHO posp’sa3aTy BOpaBwH,
10 TIOCUJIbHI, 3 PO3TJISTHYTOTO maparpada.

YopomoB:K Kypcy aareopu 8 KJjacy, AKWI OIpalboOByE€ IUTHHA, BU
MOJKeTe IPOIIOHYBaTHU Il JOJATKOBO PO3B’sI3yBaTU BAOMAa BIIpaBH, IO He
po3rimananaucda mia gac ypoky. lle cnpuaTmMe AKHAWKPAIOMYy 3aCBOEHHIO
HaBYaJbHOIO MaTepiaJy.

KosxkHa Tema 3aKiHYyeThbCA TeMaTWYHUM OIliHIoBaHHAM. Ilepen ioro
MIPOBEIEHHAM 3aNpPONOHYHTe AUTHUHI pO3B’A3aTH 3aBOaHHA «/[omMauiHbol
camocmiilHol pobomu», AKi MOJAHO B TeCTOBi (opmi, Ta «3a80aHHS OAA
nepesgipku 3HaHb». lle gonomMoske ImpurajgaTyd OCHOBHI THIIM BIIpaB Ta AKiCHO
OiATOTYBaTUCSA 0 TEMATUYHOIO OI[iHIOBAHHSA.

Axmio Bamma gUTUHA BUABJSE IMiABUINEHY I[IKABIiCTH JO MaTeMaTUKH Ta
Oaskae mOrIMOMTH CBOI 3HAHHA, 3BEPHITH yBary Ha «3adaui nideuu,eHol
ckaadnHocmi», IKi PO3MiIlleHO B KiHIII mMigpydYHUKA.
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MOBTOPHEMO AANTEBPY 3A 7 KAAC

J1iHinHI piBHAHHA 3 OOHIED 3MIHHOIO

il | 1. (Vcno.) Slke 3 piBHAHB € JIIHINHUM PiBHAHHAM 3 OZHI€I0 3MiHHOIO:

1) 12x = 0; 2) 4x + 2y = 9; 3) Tx = x%;
4) Ox = 12; 5)1—7:0; 6) Ox = 0?
%
@ 2. fIke i3 ymces € KopeHeM piBHsHHS x2 — x = 2x + 4t
1) 0; 2) -1; 3) 1;
4) 2; 5) 4; 6) —3?
3. $Ike i3 umceJs € KOopeHeM piBHAHHA x2 — 3x = x + 5:
1) 1; 2) 0; 3) —1;
4) 3; 5) 5; 6) —2?
4. Po3B’s:KiTH piBHAHHA:
1) 4x = —8; 2) 9x — 13 = 3x + 5; 3)7-(38x + 2)=5;
4) —%x:—lé; 8)8 — 2x =—(4x + 8); 6) 3(x — 3) = 4x + 21.
5. PosB’axiTh piBHAHHA:
1) —=5x = —20; 2) Tx — 11 = 2x + 1; 3)9 - (bx +1)=10;
4) 2x = —lé; DT —38x=—2x—Th 6) 9(x — 1) = 8x + 13.

&

Ckiazite JiHiliHe piBHAHHSA, sIKe PiBHOCHJIBbHE piBHAHHIO 9x + 36 = 0.

7. VY Basi Ticreuok yTpuui Oijgbime, Hixk Ha Tapiami. CKiJIbKM TicTeuok
y Basi, AKINO iX TaM Ha 12 Oiabime, HidK Ha Tapiami?

8. 3a mgBa THKHI MarasuH eJeKTPOHiKHM mpoaaB 48 HOyTOyKiB, mpuyoMy
IepIIoro THKHs OyJIo IIpogaHO Ha 6 HOyTOYKiB OijbIlle, HiyK Apyroro.
CKijabKH HOYTOYKiB IIpoOfaJii APYTOro THUKHA?

9. 3a 2 rojg BejilocUIEIHCTKA JOJIA€ Ty caMy BiJcTaHBb, IO H MmiImoxing 3a
5 rox. IIIBuaKicTs mimoxoma Ha 9 KM/roJ MeHIIIA BiJ IIBHUIKOCTI BeJO-
CUIIeJUCTKY. SHAWIITh NIBUIKICTL KOMKHOTO.

10. Amuk 3 abiyxkamMu Ha 8 KI BaKUYMi 3a ANIUK 3i cauBamu. fIka maca

KOXKHOTO AIMNKA, AKII0 Maca IBOX AINIAKIB 3 A0JyKaMu Taka caMa, K

i Mmaca TpbOX AMIUKIB 31 cauBamMu?

2x -5 dx+1 ;
3 9

3uaiiniTe 3HaueHHa Bupady 100x + 5y ra pisHaliTeca pik 3acHyBaHHA
HamniionansHOro yHiBepcuTteTy «KueBo-MoruadHcbKa akaleMisi».

2x-1 3+4x

E’ 11. Po3B’siKiTh piBHAHHA Wy +3)— 9y — 1) = 24.

i 7y — 2) — 3(y + 5) = 11. Buaii-

12. Po3B’s1:KiTb piBHAHHA

3 7
D nite sHauenns Bupasdy 200x + 11y Ta pisHadiTeca piK yxBaJgeHHSA Iep-
mroi Korcturynii Ilununa Opauka.
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NoBmMopIoemMo anze6py 3a 7 Knac

13. Po3B’sa:KiTh piBHAHHS:
1)x|-2=09; 2)5 —|x|=17; 3) |x-2=3;

4) [2x —1| = 0; 5) [5x + 2| = 3; 6)%‘x—2|+3:7.

14. OxHa cTOpOHA TPHKYTHHKA YTPUYi MeHIIA Big Apyroi i Ha 12 cm MeH-
mra Big TpeThoi. 3HAWUMITHE CTOPOHU TPUKYTHUKA, MEPUMETP AKOTO J0-
piBHIOE 52 cM.

15. B ogHomy MmimKy Ha 6 Kr OoporrHa 0ijablile, HiK y Apyromy, i BABiui
MeHIIIe, Hi’K y TpeTboMy. CKiabKM KijlorpaMiB OOpoITHA B KOXKHOMY
MiIlIKy, AKII0 Y TPhOX MIIMKaX pasom 66 Kr 0oporrHAa?

i4~ 16. 3a sAKoro 3HaueHHs g PiBHAHHA X + a = 9 i 4x — a = 3x MaOTh OJ-
HaAKOBi KopeHi?

17. 3a saxoro 3HaueHHdA b piBHAHHA x — b =71 bx + b = 4x MalOTh OZHAKO-
Bi KopeHi?

Llini Bupasm
iZL 18. IlogaiiTe y BUIVIAAL CTEIeHA:

1) c3c5; 2) mo°mmls; 3) p12 : p3; 4) (x9)".
19. TlomaiiTe y BUTJISJi CTEIEHSI:
1) p"p?; 2) tt2t3; 3) c15 : 5 4) (a3)8.
20. BukoHaiiTe MHOKEHHS:
1) p(x — 2); 2) —c(m — 4); 3) x(c — 3 — d).
21. BukoHaniTe MHOXKEHHS:
1) (3 — ¢); 2) —x(p — 2); 3)at —b—9).
@ 22. 3uaiigiTe 3HaUEHHS BUPAa3Yy:
1) (-3)% 2) (—6)3; 3) 0,1 - 103; 4) (2,6 — 2,7)2.
23. 3HaAUAITh 3HAUEHHs BUPa3y:
1) (—2)% 2) (-5)3; 3) 0,2 - 53; 4) (1,5 — 1,8)2.
24, TlepeTBOpiTh BUpPa3 Ha MHOTOYJIEH:
1) 4023 — a); 2) Tx—2)— 2(x — 7);
3) (x — 5)(x + 3); 4) — 5¢%(8 — 3 + ¢);
5) 4(2x — 3) — (8x — 9); 6) (20 — a)(a + b).
25. IlepeTBOpiTh HA MHOTOUYJIEH BUPAa3:
1) 7b2%(b — 3); 2) 4 — 3) — 2(2b + 1);
3) (m + 2)(m — 4); 4) —2x3(4 — x2 + x);
5) 3(2¢ — 6) — (5¢ — 18); 6) (3x + y)(x — y).
26. IlogaiiTe y BUIVIANI MHOTOUJIEHA:
1) (b — 6)% 2) (Tx + 2)%; 3) (4a — 1)2 — 16a2;
4) (p — 3)(p + 3); 3) (7 + x)(x — 7); 6) (2y — 3)(2y + 3) + 9.
27. TlomaiiTe y BUTJISIAI MHOTOYJIEHA:
1) (c + 5)% 2) (8b — 3)%; 3) 4x + 3)2 — 9;

4) (¢ + 2)(c — 2); 5) (m — 9)(9 + m); 6) (bp — 2)(bp + 2) — 25p2.
6 . 0]
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NMoBMopIoeEMo anzeépy 3a 7 Knac

29.

=]

31.

32.

33.

36.

37.

38.
39.
£
41.

O

PoskraniTe Ha MHOXKHUKMN:

1) 4a + 12b; 2) 15ac — 20a; 3) alc — x) + 9¢ — 9x;
4) —7c2 — 21¢5; 5) a3 + a” — ab; 6) 5a + 5b — ay — yb.
Po3kaaniTe Ha MHOXKHUKHN:

1) 9x — 18y; 2) 4xm + 6m; 3) m(x — p) + 3x — 3p;
4) —2x3 — 8x3; 5) b2 — b5 + b3; 6) 7c + Tn — ex — xn.

30. 3HaigiTh 3HaAUEHHA BHPAa3y, BUKOPHCTOBYIOUH BJACTHUBOCTIL CTelle-
HiB:

125-57 278
— 3) 0,5% - 29; 4) il
54.625 815

3HaWITL 3HAUEHHS BUPAa3y, BUKOPUCTOBYIOUU BJIACTUBOCTI CTEIeHiB:

.107 4
1090-10° 5y 0,057 a7, 41
101004 85

IleperBopiTh HA MHOT'OYJIEH CTAHJAAPTHOT'O BUIVIALY:

1) (x2 — 3x)(x + 1) — x2(x — 2); 2) 2a — 3)2 — (4a — 1) (@ + 3).
IlepeTBOpiTh HA MHOTOUJIEH CTAHOAPTHOTO BUIJIALY:

1) m2(m + 3) — (m2 + 4m)(m — 1); 2) 9x — 1)(x + 3) — (Bx — 2).

Cmpocrits Bupas (9x — 1)4x + 2) — (6x — 7)(6x + 7) Ta 3HAUAITH HOrO
3HAYEeHHA, SKIO0 X = —3, BiATak misHaeTecs, CKiJIbKU pasiB uvoJOBiua

30ipHa YKpaiHu i3 IaxiB cTaBaJjia IIPU3EPOM KOMAaHJIHOTO UEeMITiIOHATY
CBiTYy.

1) 256 : 27 . 8; 2)

1) 89 : 81: 2T; 2)

Cmpocrits Bupas (4a — 3)da + 3) — (8a — 7)(2a — 1) Ta 3HaUAITHL HOTO
1 . . : : g
3HAUEHHS, SKIIO 4 = lﬁ’ BifTaK AisHaeTecs, CKiJIbKM pasiB sKiHoua

30ipma VYKpaiHm i3 mIaxiB crTaBaJjia HIPHU3EPOM BCECBITHIX MIaXOBUX
ojimmian.

PoskianiTe MHOroujieH Ha MHOMKHHUKH:

1) 6a3 — 2a2 — 12a; 2) x5 — 3x3 — 2x2 + 6;
3) —4x2 + 20x — 25; 4) 0,36p8 — c10x12;
5) 64m3c? + 39, 6) c2 + 2c¢d + d? — 25.

PoskmaniTe MHOrou/JieH Ha MHOYKHUKN:
1) 8p* — 4p® + 12p;  2) a® — 2a% — 3a3 + 6;  3) -9m?% — 6m — 1;

4) 0,49m* — t16p2; 5) 125a% — b9; 6) a%2 — 2ax + x2 — 36.
Po3B’sa:kiTh PiBHAHHS:

1) 4x2 — x = 0 2) 25x2 + 10x + 1 = 0; ) (x—-—12-4=0.
Posp’sikiTh piBHAHHA:

1) 2x2 + x = 0; 2) 36x2 — 12x + 1 = 0; ) (x+22-9=0.
40. MoseniTp, 110 AKINO I — HAaTypajbHe UMCJIO, TO 3HAUYEHHS BUPA3y

(2n — 38)(bn — 1) — 2n(bn — 12) + n € HeEMapHUM YHCJIOM.

HoBeniTh, IO AKIIO0 m — HATypajlbHE YHNCJO0, TO 3HAYeHHS BUPA3y
Bm + 2)dm — 1) — 2m(6m — 7) + m € IapHUM YHCJIOM.

issuu-downloader.com
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NMoBmMopIoemMo anze6py 3a 7 Knac

42. BuxonaiiTe MHOKeHHA (m2 — 2m + 3)(m2 + m — 5).
43. Bigomo, mo 2xy2 = 5. 3HalAIT, 3HAYEHHS BUPA3Y:

1) xy?; 2) 3xy?; 3) —4x2y4; 4) 8x3yS.
44. Bimomo, mo 5ab? = 7. 3HalifiTh 3HAYEHHA BUPA3Y:
1) ab?; 2) 4ab?; 3) —25a2b?; 4) 125a3b5.
DyHKUT

il 45. (Vecrno.) AKi 3 momanmx 3ammciB 3aMa0Th (PYHKITIIO? YKAXKITL IId
HUX HEe3aJIe’KHY 3MiHHY (APryMeHT) Ta 3aJie’KHY 3MIiHHY:

)m=2p—9; 2)4x —9=9—4x; 3)y-= m;
x —
4)36 :9 -4 =0; 5) ¢ = n? — n3; 6) 2x — 9 > 3.
46. (Vcrno.) Yu e giHiliHOIO PYHKILiA:
1) y = 2x% 2) y = 2x; 3y =2
4) y = 1 : 5 y=2x — 3; 6) y = 2x2 — 3?
2x -3

@ 47, dyukiio 3agano Gopmysow y = 3 — 2x. 3HAWAITH:
1) sHaueHHa (PYHKIiI, SKIIO 3HAUEHHs apryMeHTy JIopiBHIoE —4; 1,5;
2) 3HaYeHHA apryMeHTy, AKINO 3HaUeHHA (QYHKILI mopiBHIOE —7; 5.
48. PyHKILiO 3a1aH0 (hopmysiow y = 4x — 5. 3HAUAITH:
1) smaueHHa PYHKII, AKIIO0 3HAUEHHS apryMeHTy aopiBHIOE —1,5; 6;
2) 3HaueHHA apryMeHTy, AKINO 3HaUeHHsA (QYHKIII nopiBHoe —9; 1.
49. 3HaligiTe 00/1acTh BUSHAYEHHS (PYHKILII:

3x—6 5 7
1) y = 3x — 6; 2)y = ; 3 y= : 4) y =
)y )y 5 )V=3. 6 VV=""%
50. 3maipgiTe obsacTh BU3HAUEHHA (PYyHKILII:
2x +4 7 9
1)y =2x + 4; 2) 4 = : 3 y-= . 4) y= s
)y )y Z VY =5—7 VV=""4
51. He Bukonyioum moOymaoBu rpacdika, sHagiTe Hyai GyHKIIII:
x x+9
1y = T 2)y=2x-9; y=—— 4) y= 5
)y )y )y 7 )y 11
52. He Oynyiwoum rpadika, sHaUIITh HYJII QYyHKITII:
1) y = —4x; 2) y =T+ 14x; 3)y:§; 4)y:x;4.
53. IlobyayiiTe rpadik JgiHiTHOI (PyHKIii:
Dy=x+ 3; 2)y="7- 0,5x;
3) y = —4x; 4) y = 2.
54. TlobyayiiTe rpadik simiiinol QyHKITII:
Dy=2—x 2)y:%x+1; 3) y = 2x; 4) y = 3.
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NMoBMopIoemMo anzeépy 3a 7 Knac

O
55.

Ha w~anoaky 1 3o0paxkeno rpadixk GQyHKII, BH3HAUEHOI MNJd
—4 < x < 4. 3a rpadikomM 3HAUIITH:

1) sHaueHHA Yy, AKIIO X = —3,5; —1; 0,5;

2) saHaueHHda X, akmoio y = —0,5; 2; 2,5;

3) Hyai QyHKIIT;

4) 3HaYEeHHs apryMeHTY, IJd AKUX (PYHKIIiA HaOyBae NJOOATHUX 3HAUEHD;

5) 3HaUueHHA apryMeHTy, OJsd AKX (QYHKIIia HaOyBae Big eMHHUX 3Ha-
YeHb.

56.

97.

58.

4]

60.

4

Maxn. 1 Man. 2

Ha wmangonky 2 3o00paskeHo rpacgik GyHKIII, BHU3HAYEHOI IJd
-3 < x < 5. 3a rpadikomM 3HAUTITH:

1) smauenusa y, axmo x = —1; —0,5; 2,5;

2) 3HaUEeHHA X, AKINO y = —3; —2; 1;

3) HyJ i QyHKIIT;

4) 3aHaYeHHA apryMeHTy, OJA AKUX (DYHKIiA HaOyBae JOoJAaTHUX 3HA-
YeHb;

5) 3HaueHHsA apryMeHTy, OJd AKUX (PYHKIiA HaOyBae Big eMHUX 3HA-
YeHb.

He Bukomyoum nmoOymoOBHM, 3HAWAITH KOOPAMHATH TOYUOK II€PETUHY
3 OCAMHU KOOpAMHAT rpadika (pyHKI[ii:

1) y=0,5x — 4;

2) y = 16 — x2.

He Bukomyioum noOymnoBM, 3HAWUIITh KOOPAWHATH TOYOK IIE€PETUHY
3 OCAMU KoopauwHAT rpadika pyHKILii:

1) y=3—-2x;

2) y = x2 + 2x.

-38x, AKIO x < —1,

59. IloOynyiiTe rpadik GpyHKILI Y =
4 + x, agIoO x > —1.

4x, axmo x <1,

IloOynyiiTe rpadik pyHKIl Y =
5—x, axmio x = 1.
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NoBmMoploemMo anze6py 3a 7 Knac

O
CucrteMu NiHIMHMX pPiBHAHb 3 ABOMA 3MiIHHUMM
@ 61. (VYcro.) Yu nanexuTh rpadiky piBHAHHA x + Yy = 7 TouKa:
1) (6; 1); 2) (8; —2); 3) (1; —6); 4) (3; 4)?
x+y=2>5,
62. (Vcro.) Uu € po3B’A3KOM CUCTEMHU x—y =1 mapa 4uceJr:
1) (4; 3); 2) 3; 2); 3) (4; 1)?

@ 63. IToOynyiiTe rpadik piBHAHHS:

) x —y=4; 2)0,6x+y=1; 3) 3x + Oy = —6; 4) 6y = 18.

64. IlobynyiiTe rpadik piBHAHHS:

Dx+uy=38; 2) x — 0,5y = 2;
3) 4x = 12; 4) Ox + 2y = —8.
65. Posp’sikiTh rpadiuHO cucTeMy pPiBHAHB:
= —X, x+y=4, 2y = -6,
1R 21 7 31"
y=6+x; x-2y=1; 2x+y=1
66. Posp’sikiTh rpadivuHO cucTeMy PiBHAHB:
=X, X = = 3, 7x = 14:,
1.7 21 7 3)
y=4-x; x + 2y = 6; x + 3y = 5.
67. Pos3B’sKiTh c1oCcOOOM IIiICTAHOBKM CHCTEMY PiBHSHB:
3x =12, 0 x=y-2, " 3x+y =3,
2x + 3y = 2; 4x — 3y = -5; 4x + 5y = -T.
68. PosB’sKiTh c1ocO00OM IIiICTAHOBKM CHCTEMY PiBHSHB:
4y = -8, =x+3, x—2y =95,
1R i 2)1) 1. -
ox + 2y =1; 2x -3y = -8; 3x + 3y = 4.
69. Po3B’s:KiTh crmocoO0OM JoAaBaHHSA CUCTEMY PiBHSIHB:
3x+y =2, g 2x + 3y =1, 3 4x -3y =11,
2x -y =3; 2x —4y = —-13; ox +9y =1.
70. PosB’siKiTh cmocoboM AogaBaHHA CHUCTEMY PiBHSIHB:
x+3y =1, 3x -5y =11, 4x — 3y =15,
-x +4y = 6; 4x -5y =13; 8x + 5y =19.

71. JIBa saimuku 3 OaHaHAMU ¥ OAUH 3 ameJibcmHaMu Ba)xaTh 40 Kr, a AIUK
3 baHamaMHu i ABa AMIUKHK 3 anedbcuHaMu — 44 Kr. CKiJIbKM BaXKHTH
OJIMH SANIUK 3 0OaHaHAMM i CKiJIbKM — OAWH SAMNIUK 3 aleJbCUHAMHU?

72. 3a 3 pyuku i 3omur 3angatuau 44 rpH, a 3a pydKy i 3 3ommTH —

68 rpH. CKiJIBKH KOINTYE OAHA PYYKAa 1 CKiJIBKM — OAWH 3O0IMHNT?

i3 73. He BukoHyOuUM moOyAOBU, 3HAUIITH KOOPAUHATH TOUYOK IIEPETUHY

10
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3 OCAMHU KOOpAMHAT rpadika piBHAHHS:
1) 2x — 3y = 24; 2) Ox + 5y = 15; 3) —4x = 12.




NMoBMopIoeEMo anze6py 3a 7 Knac

74.

75.

76.

7.

4]
79.

80.

He Bukomyioum nmoOymoOBIM, 3HAWAITH KOOPAMHATH TOYUOK IIE€PETHUHY
3 OCAMM KOOpAMHAT rpadika piBHAHHA:

1) 4x + 5y = 40; 2) 2x + Oy = —16; 3) 3y = 6.
Posp’sskiTh cucTreMy piBHAHB:
{2a+3b:0, g {4x—5y:1, 3 {3x+5y:9,
4a — bb = -22; 3x +10y = 42; 4x — 3y = -17.
Posp’sikiTh cucTeMy PiBHAHB:
2m-3n =1, 2x -3y =6, 4x + Ty =5,
{5m + 6n = 4; {Sx + by = 24; {5x -3y =18.

YoseH 3a 2 roj pyxy 3a Tedieio i 3 ron pyxy mpotu Tedii mosae 88 KM.
3a 4 rox pyxXy 3a Tedi€elo YOBEH A0JIa€ TaKy caMy BiAcTaHb, IO A 3a
5 rox mporu Teuii. 3HAWUAITH BJIACHY INBUJAKICTH YOBHA 1 MIBUAKICTH
Teuii.

78. CKnaniTe piBHAHHA IpAMOI, rpadikK sSKOi IIPOXOAUTH Yepe3 TOUYKU
(-1; 11) i (2; 5).

I'padik mimifiroi GyHKIIII npoxoauTs yepe3 Touku (—3; 2) i (4; 23). 3a-
manTe M0 (pyHKIIII0 (JOPMYJIIOO.

3a 4 nupkyai # 3 niHitiku s3amaatuau 195 rpH. Ilicasa Toro Ak mup-
KyJab nojpopo:xkuaB Ha 10 %, a jiHiliKa mopmemnesinaa Ha 20 %, omun
OUPKYJIb 1 oxgHAa JgiHifiKa pasom crasm KomryBatu 53 rpH. Akoro Oyia
mouyaTKOBa BapTiCTh ITUPKYJIA i AKOO — JiHIHKH?
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‘cceccccocc000C00)
| PO3AIA 1

| PALLIOHAJ/IbHI BUPA3U
Y UbOMY PO3AIAI BU:

O npurapacTe OCHOBHY BNacTUBICTb 3BMYaiiHOro Apoby Ta OCHOBHi BNacTu-
\ BOCTI PiBHSAHb;

| O 03HanomMuUTeCcs 3 NOHATTAMU paLioHanbHOro BMpasy, palioHanbHoro

npoby, pauioHanbHOro piBHAHHS; 3 PyHKUIE Y = —, CTENEHEM i3 Uinnum
X

‘ NMOKa3HWUKOM, CTaHOapPTHUM BUIMMALOM HYUCIIA;

| O HaB4YMUTECH CKOpoYvyBaTK pauioHarnbHi Apo6u Ta 3BoAMTK TX 4O HOBOrO

| 3HaMeHHUKa; BMKQHyBaTM_ap_mcpmequHi [il 3 pauioHansHUMK apoGamu;
| pO3B’A3yBaTX paLioHanbHi PiBHAHHSA.

gl _A D o
et ™ ettt

§ 1. PauioHanbHi BUpasu.
PauioHanbHi apo6u

‘ 1. PauioHanbHi Bupasu

2 Is 7 kymacy BU B)Ke 3HAETe, IO BUPas3U, AKi He MiCTATH AiJIeHHS Ha

BUpAa3 3i 3MimHOI0, Hampukaan: bm2p; 4c¢® + t9; (m — n)(m?2 + n");
g Pt .. . .
B — e yini payionanvhi éupasu.

—

Bynp-akuii 1miauii BUpas MOMKHa HNOJAaTU y BUIJIAAI MHOTOYJIEHA CTaH-
IapTHOTO BUIJIANLY, HAIPDUKJIAZ:

(m — n)(m?2 + n") =m3 + mn" — nm? — n8
g, BEE_ 9 A 1

- =1
4 4Py
Ha Bigminy Bim minux BupasiB, BUpasu
3 x+2 1 19 a->b 1
5 ; s o X 5

> s

p y-9 5 m2’ a2 +ab+0b2 (x—-y)x?2+7)
MIiCTATH NIiJIeHHA Ha BUpas 3i 3MiHHOIO. Taki Bupasu Ha3uWBaOTh 0P06OEU-
MU PAUIOHANBHUMU UPA3AMU.

IMisi pamiomanbpHi I ApPOOOBiI pamioHaA/JILHI BHpasw HA3WBAIOTH pPayio-
HANBbHUMU 6Uupa3amu.

Payionansni 6upasu — e MaTeMaTU4YHI BUpas3H, AK1 MicTaTh Ail moxa-
BaHHs, BifHiMaHHs, MHOYKEHHSA, JiJIEeHHSA Ta OiZHECEeHHS IO CTelIeHsd.

12
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- PauioHanbHi BUpasu

2. O6nactb BU3HAYEHHS BMpasy
IMinmuit pamionanpHUl BUpas Mae 3MicT Aad OyAb-AKUX 3HaUEHb 3MiH-
HUX, IIIO O HBOI'O BXOAATH, OCKIJBKU AJs 3HAXO/AKEHHS HOro 3HaueHHSA

Tpeba BHMKOHATHU il JogaBaHHA, BifHIMaHHS i MHOKEHHS Ta HiJIeHHsS Ha
YUCJIO, BiAMiHHE Big HYJIsA, IO 3aBXKAW MOMKJIUBO.

a
Bupas Burasangy 6’ Je P i Q — MHOrOWJIeHM, Ha3UBAIOTh PAULOHANLb-

Hum dpobom.

. ) 5 .
PosrissHemMo paljioHaJabHUI Apid 3 HMoro 3HaueHHA MOKHA 3HAUTU

IJis1 OyAb-sKOr0o 3HAUEHHA X, KPIiM X = 3, OCKiJIBKM IJis1 X = 3 3HAMEHHUK
5

x—3

3MiCT AJid BCiX 3HAaUYeHb 3MiHHOI X, KpiMm x = 3 (abo gnsa x = 3 He Mae

3MicTy).

Opo0y mopiBHIOBATHME HYJIIO. ¥ TAKOMY pasi Ka'KyThb, IO BHUpPAa3 Mae

3HaueHHA 3MiHHUX, IJA AKUX BHpPa3 Ma€ 3MiCT, HasMBAaIOTh JOnycmu-
MUMU 3HAYEHHAMU 3MIHHUX Y BUpasi.

ITi sEaueHHA YTBOPIOIOTH 00/1ACMb 6U3HAWEHHA 6upaldy, abo obaracmob
donycmumux 3HaA1eHb 3MiHHUX Y BUpasi.

m 3HAUTH JONMYCTHUMi 3HAUEHHSA 3MiHHOI y BUpAasi:
m—3 51 x+7

b 9 ’ 2) p+2 3) x(x - 9) 4 ly| - 3"
Poze’s3annsa. 1) Bupas mae a3micT anasa Oyab-aKUX 3HAUEHb 3MiHHOI m.
2) lommycTuMi 3HaAUeHHSA 3MiHHOI p — yci uncja, KpiM umcyaa —2, OCKiJab-
KM Ile 3HaYeHHsA 3MiHHOI MepeTBOPIOE 3HAMEHHUK ApPo0y Ha HYJIb.
3) 3HaMeHHUK APo0y IMEePeTBOPIOETHCSA Ha HYJb, AKIO x = 0 ado x = 9.
Tomy momycTuMi 3HaUeHHS 3MiHHOI X — yci uucia, Kpim uncea 0 i 9.
4) MomycTuMi 3HAUYEeHHA 3MiHHOI I — yci umesia, Kpim 3 i —3.
CKopoueHo 8i0nogidi MOKHa 3alllCcaTH TaK:
1) m — 6yab-ake uucyo; 2)p#-—-2; 3)x#0;x#9; 4)y=+3;y+-3.

3. YMoBa piBHOCTI Apo6y Hyso

Posriiamemo ymoBy piBHOCTI apo0y Hyaw. Ockinsku — = 0, aximo
=0, 10
P . . . P =0,
5 = 0 Toxi 1 TiapKM TOmi, Koam P =0, a @ # 0, ToOTO 3a yMOBH Q%0

O 13
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PO3A4IN 1

O
OEEFS i sxux 3HaYeHb 3MiHHOI JOPIBHIOE HyJIIO 3HAUEHHS APOOY:
1) x—3; 2) (a—2)(a+1); 3) b(b—7)?
x+1 a+b b-7

Poszs’szanna. 1) YucenbHUK aApo0Oy MOPiBHIOE HYJIIO, SAKINO X = 3, BOX-
HOUYac 3HaMEHHHUK HYJI0 He JopiBHIOE. TomMy umcio 3 € THM 3HAUYEHHAM
3MiHHOI, 3a SIKOTrO IIeil APi0 HOPiBHIOE HYJIIO.
2) YucenbHUK Apol0y MOPiBHIOE HYJII0, AKIIO a = 2 ab6o a = —1. Jlaa Kox-
HOTO i3 mMUX 3HAUeHb 3HAMEHHHUK JApo0y HYJIO He mopiBHIoe. Tomy uwmcia
21i—1 e TuMU 3HAUEHHAMHU 3MiHHOI, IJA AKUX Iel Apid JOPiBHIOE HYJIIO.
3) HucensruuK apody mopiBHIOE HyJ0, AKINO b = 0 abo b = 7. dAxmo b = 0,
3HaAMEeHHHUK Apo0y HYJII0O He NOPiBHIOE, a AKIIO b = 7, 3HAMEeHHHUK IIepe-
TBOPIOEThCS Ha HYJb, TOOTO Api6 He Mae 3micty. OTike, aApid mOpPiBHIOE
Hya10 Jguiie axmo b = 0.
Bidnogidv: 1) x = 3;

2Ya=2,aq=—1;

3)b=0.

‘ HaeHborpeubkuin Matematuk [iodaHT (6. Il cT. H. e.) poa-
A uéepaﬂiwe._. MMAHYB pauioHanbHi gpobwu Ta dil 3 HAMKM Yy CBOIN npaui
«ApudmeTnka». 30KpemMa, Ha CTOpPIHKaX L€l KHWKKM MOXHa

3yCTPITU [OBEAEHHA TOTOXHOCTEN

144 60 60x2 + 2520
30- + =
x* +900-60x2 x2-30 x*+900-60x2
96 12 12x2 + 24

X 136122 6-x2 x4 136-12x2
AKi 3anucaHo TOAILLUHbOK CUMBOMIKOHO.

BuoaTHui aHrnincbkuid ydeHuin Icaak HbtoToH (1643—1727) y cBoiin MoHorpadii «YHi-
BepcalnbHa apudpmeTtmka» (1707) osHavye Opid Tak: «3anuc oaHiel 3 ABOX BENUYUH Nig
iHLLIOM, HXKYe AKOT MK HAMM MpOBeLeHO PUCKY, O3Ha4yae 4yacTky abo X BenuuuHy, Lo
BUHUKAE NMpU AiNeHHi BEpXHbOI BEMMYMHU Ha HWXHIO». Y Ui poboTi HbloToH po3rnsgae
He TifNbKK 3BMYanHi apodbu, a 1 pauioHarnbHi.

)

() HAxi BUpa3M HasuMBawTb UMMM pauioHanbHUMKW BMpa3aMu, a ski — apobosBumMn pauio-
HanbHUMK BuUpaszamu? Haeepnite npuknagu Takux BupasiB. O HAki BUpasuM HasuBalTb
pauioHanbHumMM Bupaszamm? O Lo Take pauioHanbHWiA Opi6? HaBepitb npuknagw.
O Wo HasuBatoTb JONYCTUMUMU 3HAYEHHSIMU 3MiHHOT? O CdpopmynioiiTe yMoBY piBHO-

® O

. B
CTi 4poby — Hynto.
Q@

Fosb saximy 3agaui ma bukoraime bnpabu

il 1.1. (Veno.) AAxi 3 BupasiB € miaumu, a AKi — IpoOOBUMIH:

1)1m3n; 2) a+1; 3) m2 + 2m — 8; 4) b—2;
7 a 8
1 x+y—a 9 9 , 2
D) : 6) ; ) (p— 2) + Tp; 8)a* +—?
x2 + m2 10 a

14 ' o
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PauioHanbHi BUpasu

O
17 t
1.2. Cepen pamioHamdbHHX BHUpasiB a® — ab; ﬁ; — -1+ —;
17 a p
1a 1b f O sHAUAITH 1 i i, 1170 €
— G —— — HanugiTh 1 BUIIMOIITH Ti, :
9" 8 a2 +1 n =
1) ninnmu; 2) npoboBUMU.
1.3. fKi 3 mpobiB € pamioHaJIbHMUMM IPOOAMM:
x
m(n + —)
a E x2 —4x+5 x4 2
1) ——— 2j——— 5 3 - 4) —=?
b5 = )73 ) o )
@ 1.4. 3HaiifiThs 3HAYEHHA BHUPAa3Yy:
3 9 + 3
1) ar , AKINO a = 1; —2; —3; 2)x - , ARINO x = 4; —1.

a? x x— 2

1.5. JlisHaiiTecsa IpPi3BUINE BUIATHOIO YKPaiHCHBKOIO aBiaKOHCTPYKTOPA.
Iis 1mporo 3HaWUIIThP 3HAYEHHs BHUpPA3y 3 IIepHIol TaOJUIli Ta mepeHe-
ciTh JsiTepm, IO BiAIDOBiZAIOTHE MM 3HAUEHHSAM, YV APYTY TaOJIHITIO.
Kopucryouncsh 0yab-AKUMHU iHGOPMAIAHUMHU AKepeiaMu, 03HANOM-
Tecs 3 Oiorpadgiero 1poro aBiaKOHCTPYKTOPA.

X -3 -1 0 2 3
1+x
1-x

Jlitepu T B A o H

1 -2 -0,5 -3 —2 -3 0

1.6. Cxnanite gpio:
1) ynCceTBHUKOM AKOTO € Pi3HUIA 3MIiHHUX a i b, a SBHAMEHHUKOM — iX
cyMma;
2) 4YnCeJIbHUKOM SIKOTO € NOOYTOK 3MiHHHX X 1 y, a 3HAMEHHUKOM —
cyMa iX KBaJparTiB.

1.7. 3HanAiTHL JOIYCTHMi 3HAUEHHS 3MiHHOI y BHpaai:

1) m2 — 5; 2)3a—5; 3)7b+9; 4)15—9;
a 8 t+1
x2 +1 2 p+2 3 1 1
5 + : G ————— 7 : ) —+ti—F/—=
) x x—T )p(p—l) )x2+1 )m im|+5
1.8. 3Ha#giTh JONMYyCTHMIi 3HAUEHHSA 3MiHHOI y BUpaai:
a-"1T b-9
Dp+9; 2 i 3) —;
)P Y ) 3
2-3 2 3 4
H——"0 B 65—
x(x + 2) y-1 y+6 m2 + 2
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PO3A4IN 1

O

1.9. 3a t rog aBromo6ias momonaB 240 Kkm. CKaamiTh BUpas A 00UMCIIeH-
HA IIBUAKOCTL aBTOMOOiaA (Y KM/ToA). SHAHAITH, 3HAYEHHA IIHOT0 BHU-
pasy, sakmpo t = 3; 4.

1.10. IlencioHepka aJasa moTped MeueTi BuTparuaa 48 IpH Ha OpUAOaHHSA
n pyuyok. CKJyamiTe BUpas AJis OOUMCJIeHHs IiHU pydYKH (Y I'PH) Ta 00-
YHCJIITE Horo 3HaueHHsa, axkmio n = 8; 10.

2
@ 1.11. [l sKOro 3HAaUEeHHS 3MiHHOI 3HAUYEHHSA Ipo0y X IOPiBHIOE:
1) -2; 2) 9; 3) 0,01; 4) —4,9?
1.12. Ina axoro 3HaueHHA 3MiHHOI 3HaAUeHHSA IPO0y —_ JIIOPiBHIOE:
1) -8; 2) 0,257
1.13. 11 AKOro 3HAYEHHA X JIOPiBHIOE HYJIIO APi0:
_ -1 —
1) 4x 8; 2) x(x + 3); 3) (x — 1)(x + 7); 1) 3x 6?
x x2 x+5 8 —4x
1.14. Jlna AKoro 3HAUYeHHS Y AOPiBHIOE HYJIIO APi6:
+1 +2)(y -3 +1
Y. 2) (y )y; 3) (y +2)(y ); ALY
5y -7 y7 y+4 5y + 5
1.15. 3HangiTh JOoMyCcTHMi 3HAUEHHSA 3MiHHOI y BHpaasi:
a+1 t+2 m 5]
1 : 2 : 3) ————; 4) —.
)(a—l)(2a+7) )t2—7t )m2—25 )(x—9)2

1.16. 3HaiiTh HOIIYCTHUMI 3HAUEHHSs 3MiHHOI y BUpas3i:
p—17 a+ 2 c a

1 : 2) ——— 3) ——; L) —
)(9—p)(4p+10) )5a—a2 )4—(32 )(a+1)2
1.17. Ckaanite Bupas 31 sMiHHOIO X, 10 MaB O0u 3MicT OadA OyOb-AKUX 3HA-

YeHb X, Kpim:

1) &=2;

ZYx=1ix=-4.

i4= 1.18. 3HaiigiTe gonycTUMi 3HAUEHHA 3MiHHOI y BHpasi:

1 37 . 9 X 3 om 4 4k
) 2@-2)-32+6 )]x|—1’ )1_1’ )4—|k—2\‘
m

1.19. 3aigiTe 00JacTh BU3HAUEHHSI BUPa3y:
12 m T 2a

1 : 2 - 3) —; 4) — .
)x(x+2)—4x—8 )4—|m )1+1 )\a+2|—3
1.20. BusmauTe 3Hak apoody: o
7 1
1)x—8,ﬁKH10x>0,y<O; 2)%,5Rmom>0,n<0;
y n
p -1 jaf + 1
3)T,ﬂ}cmop<0,n>0; 4) B , armo a < 0, ¢ < 0.
n c

16 O
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PauioHanbHi BUpasu

C -
1.21. [loBexnith, 1110 AJIA OyAb-IKOT0 3HAUEHHS 3MiHHOI 3HAUEeHHS APOOYy:
4
1) a27+ i € OOOATHHM, 2) m € Bix’eMHHUM;
1 2 (n2 _ 4 2

3) % € HeBig eMHUM; 4) % € HeJIOIATHIM.
@ Bnpatu gas nobmopenns
1.22. ITepeTBOpiThL BUpa3 HA MHOI'OYJIECH:

1) (@2 + 2a — 7) — (a®2 — 4a — 9); 2) 3x2y(2x — 3y + 7);

3) (x2 — 2x)(x + 9); 4) (x2 — 5)2 + 10x2.

1.28. Po3p’saxiTe piBHAHHA: 4x(2x — 7) + 3x(5 — 2x) = 2x2 + 39.

' Migzomyimecs go bubuenns Hobozo mamepiany

1.24. Croporits apib:

2 12 1
-, 928 gl2 39 530 g 51
14 35 18 45 48 85
1.25. 3BexiTs Api6:
2
1) 3 0 3HaMeHHHuKa 24; 2) 7 0 3HaAMeHHHuKa 28;
4 8
3) ﬁ no sHamMeHHukKa 30; 4) 5 IO 3HaAMeHHHuKa 63.
1.26. IlogaiiTe y BUIVIAAL CTEeleHA BHUpPAa3:
1) m3m*; 2) pp"; 8) x? » 29;
4) (a®)7; 5) b2 - (b3)4; 6) (c*)® : c!2.
1.27. Ha saxuii Bupas Tpeba DOMHOMKUTH OZHOWIEeH 2a2b, 11106 oTpHMAaTH:
1) 2a3b; 2) 2a2b4; 3) 4a°b; 4) 16a4b3?
1.28. Po3kaamiTe HA MHOXKXHHUKY MHOTOUYJICH:
1) ab — b3 2) m" + mb; 3) 8m?2 — 4mn;
4) 6a3b — 15a2b%; 5) x2 + 6x + 9; 6) c2 —10c¢ + 25;
7) x2 — 25; 8) pt — 49m?2; 9) a?2 + ab + Ta + 7b.

D00

=l XKummeba mamemamuka

1.29. JIikapka Harana BopuciBHa Beme 3M0pPOBUM cHOCi6 KHUTTsS, TOMY Ha
poboTy i 3 poboTu i3AUTh Ha Bejiocunedi. BpaHIii BoHa gicTaeThca 0
poboTu 3a 15 xB, pyxamuuch 3i miBuAKicTI0O 12 KM/Toxa. 3 poboTH IIO-
BepraeThesa 3i mBuakictio 10 km/rox. Cxinbku uacy BuTpauae Hara-
aa BopuciBHa Ha mIJISX 3 podoTH AomOMY?

@ Likabi 3agaui — nomipkyi ograve

1.30. CkinbKu icHye ABOIU(POBUX HATYPAJBHUX YHUCEJ, AKi JOPiBHIOIOTH
cyMi mOOGYTKY # cymMu cBOix 1mudp?

O 17
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§ 2. OcHoBHa BnacTMBICTb pauioHanbHoOro apo6y

: 1. OcHoBHa BNacTUBICTb pauioHasIbHOro gpo6y

~ v

’/\7\‘ OcHOBHA BJACTHBICTh 3BHYAWHOTO APOOY: AKUL0 YUCCAbHUK | 3HAMECH-
HUK O0poby nomHoOMdumu abo nodiiumu Ha o0He I me came Hamy-
panvHe qucao, mo odepicumo 0Opib, uio dopieHioe daHomy. AbOo s
Oyab-AKUX HATypPaJbHUX YHCeJ @, b 1 ¢ cupaBmKyIOTHCA DPIBHOCTI:

a ac , ac a

5 B8 bs B

JloBezmemMo, m10 IIi PIBHOCTI € NMPaBUJBHHUMHU HE TIiJIbKU AJA HaATypaJb-
HUX 3HAYEeHb d, b ic, a I nyna Oyab-AKuUX iHIIUX 3HA4YeHb 3a ymoBu b # 0

ie=#0.
a ac
HoBenemMo croyaTky, IO 3 = b_
c

. a g
Hexan 3 =a :b = p. Toxi, 3a 03HaAUeHHAM YacTKHu, a = bp. IloMHOXKHIMO

o0uaBi yacTMHU IIiel piBHOCTI Ha ¢, MmaTumemo: ac = (bp)c. BukopucToByio-
Yy IDepecTaBHY i CIOJIYYHY BJIACTHUBOCTI MHOMKEHHHA, ofepKumo: ac = (be)p.
Ockinbru b #0ic # 0, Toi bc # 0. 3 ocraHHBOI piBHOCTI (32 O3HAUEHHAM

ac . a . ac a ac
JacTKu) MaemMo: — = p. OckiabK® —=p i — = p, TO0 — = —.
be b be b be

I1Aa piBHICTH € TOTOXKHICTIO, OT:K€, MOXKEMO IIOMIHATH B HIiH JIIBY 1 mpa-
BY YaCTUHU MIiCI[AMU:
ac a

be b

. . .. ac .. a
IIsa ToToKHiCTE mae 3mMory 3aMiHHUTH APi0 be Ha Apio0 3? TOOTO CKOpPO-
c

.. ac : o s
mumu ,D;pl6 b— Ha CIIIJIBHUUW MHOMHHEK ¢ YHCEJIbBHHMKa 1 SHaME€HHHKaAa.
(&

) ) a ac .ac a
BaacTuBicthk n1po0y, IO 3aIHUCYETHCA PIiBHOCTAMH — = — i — = —, Ha-
b be be b
3UBAIOTh OCHOBHOI0 8JIACMUBICMI0 PAUIOHALbHO20 OpOo0Y.

SAKIO YMCceJbHHMK i 3HAMEHHHK AP0o0y HOMHOXKHUTH abo IIOAiIUTH Ha
OJMH i TOM caMu¥l BiAMIHHUM BiJ HYJA BHUpas, TO OLEPKUMO APid, II0
JIOPiBHIOE JTAaHOMY, TOOTO

a ac ac a
b be bc b

2. CKopoueHHSs pauioHanbHoro apoby

PoariiaemMo IpHKJIAAMA 3aCTOCYBaHHA IIi€l BJIACTHUBOCTI AJIs APoOiB Ha
ix obaacTi JomycTUMUX 3HAUYEHb.

18 O
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m CkoporuTu npid .
p AP 164

Posg’sazannsa. IlonamMo yucesnbHUK i 3HAMEHHUK IHOTO APOOY Y BUTJIAII
TOOYTKiB, IO MiCTATHL OAHAKOBHUH (CHLIBHHNII) MHOXKHHUK 84, i CKOPOTHMO
2442 8a-3a 3a

i0 Ha el BUpas: = = —,
i t Pa3: 6a  8a.2 2

Biodnosiowv: 3?61.

x? - 9y?
W Cropoturu apiod 5x P

Poszé’szanna. Po3kaageMo Ha MHOMKHUKY YHCEJILHUK i 3HAMEHHUK APo0y
Ta CKOPOTUMO Ipi0 Ha CIiJIbHUA MHOMXHHUK UYHCEJbHUKA 1 3HaMeHHHUKA:

2-9y® _ (x-3y)x~+3y) _x-3y

5x + 15y  5(x+37) 5

Bionosidv: x—T&y

Om:xe, o6 ckopoTuTu npibd, Tpeda:

1) po3kyacTH Ha MHOMHHUKHM UYHCEJBHUK 1 3HaMeHHUK JIpo0y (3a
morpedu);

2) BUKOHATH JiJeHHS 4YHWCeJIbHWKA 1 3HaMeHHUMKAa Ha I1X CHiJIbHUA
MHOXXHUK Ta 3allMcaTu pel3yJabTarT.

PosrasanyTri mpukgaagu TPUBOAATHL A0 NIOTPeOM YTOUHUTH NTPUWHATI
y 7 KJaci o3HaUYeHHS TOTOXKHO PiBHMX BHUPA3iB Ta TOTOKHOCTEMH.

[IBa Bupasm, BiAOOBigHI 3HAUEHHA AKUX MiK c000I0 piBHiI AJadA OyAb-
AKMX OONYCTUMHX 3HAYEHL 3MIHHMX, HA3UBAIOTL MOMONCHUMU, 200

MOMONHO PiI6HUMU. 4

PiBmicTh, fiIKa € OPaBUIBHOIO g OYVAb-SKHUX JONYCTHUMUX 3HAYEHDb
3MIiIHHUX, Ha3WBaIOTh MOMONCHICMIO.

y

B
. X° —4x
W 3HaiiTu 06JsIacTh BU3HAUECHHA PYHKIT Y = x4 Ta o0y Iy-
x j—
BaT® ii rpadik.
Poszé’sazannsa. Obaactio BusHaueHHs (QyHKIIlI € Bei umcesa, Kpim THx,
III0 TEePETBOPIOITHL 3HAMeHHUK 2x — 4 Ha HyJab. Ockimpkm 2x — 4 = 0
nsa x = 2, To o0JacTiO BU3HAUeHHS (PYHKIIII € Bci umesaa, KpiMm uucaa 2.

-2x x(x—2) «x

X
Copocrumo npi6 y dhopmyuri pyHKIii: = = —

2x —4  2(x—2) 2

issuu-downloader.com



PO3A4IN 1

x2 — 2x X
Or:xe, PYHKIIA Y = ——— Ma€ BUIJIAL I = — 3a
2x — 4 2

. x
yMOBU Xx # 2, a ii rpadgikomM € mpaMa Yy = 2 oes

TOUYKHU 3 abciucoio 2, TooTo 6e3 Touku (2; 1). Taky ST
TOUKY HA3WBAIOTL «BUKOJOTOIO» i 000B’A3KOBO BU- ﬂ’ 1234 X

Jy4JarTh 11 3 rpadika, 300parKy0un «IIOPOKHBOIO» . Max. 2.1
3posymigo, mo rpadik miel pyHKIIII He MoxKe Mic-
TUTH TOYKY 3 aOCIHHCO0 2, OCKiJIbKM YMCI0 2 He HAJEKUTH 00J1acTi BU-

. . x2 - 2x
3HaueHHA (pyHKOii. I'padik pyHKIil y = ﬁ 300pasKeHo Ha MAaJIIOH-
x 1
Ky 2.1.

3. 3BeageHHs pauioHasibHoro gpo6y Ao HOBOro 3HAME@HHMKA
a ac

ToToxXHiCTH 5 = e Jla€ 3MOT'Yy 3BOAUTH APOOHU M0 iHIIOro (HOBOIO) 3HA-
c
MEeHHHUKA.
. bm i
G EGRRS 3BecTH Apib E o 3HaMeHHuKa 12p*.

Posé’asannsa. Ockinbkn 12p* = 4p - 3p3, TO, NOMHOMXHBIIM UYMCEIbHUK

i 3HAMEeHHHUK JaHOro B YMOBi Apo0y Ha 3p3, omep:kuMo Api6 31 3HAMEHHU-
19 5m  bm-3p® 15mp3
KOM - = = ;
P 4p  4p-3p3  12pf

Muo:xeuUK 3p3, AK i A 3BUYalHUX ApoOiB, HA3WBAIOTL 000aMKOBUM

. m
MHOHHUKOM YHUCEJIBPHUKA 1 SHAMEHHHKA ,upoﬁy - .

4p
15mp3
Bionosiowv: 7{1.
12p
m 3Bectu apid IO 3HaAMEeHHUuKa b — a.
a J—
Poszs’szannsa. Ockinmeru b — a = -1+ (a — b), To, TIOMHOKXHUBIIN YHCEJIb-

HUK i 3HAaMEeHHUK JIpPo0y

5 Ha OOJNATKOBUMA MHOMKHHUK —1, OHEepP:KHUMO

T 7-(—1) I
a-b (a-b-(-1) b-a

OckinbKM 3MiHa 3HaAKa Iepej ApoOOM IIPUBOJUTH N0 3MiHM 3HAaKa B UHU-

7 —7 7
CeJbHUKY a00 3HAMEHHUKY, TO = = — .
a-b b-a b—a
7
b-a

20 o)

npib 3i 3HaMeHHUKOM b — a:

Bidnosgidv: —
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AKIMo 3MIiHUTH 3HAK y UYHCeJbHHUKY (a00 3HaMeHHHUKY) Ipo0y OIHO-
YacHO 31 3HAKOM Imepen ApoOOM, TO OAEepP:KUMO Api0d, TOTOKHO PiBHUM

JTaHOMY, TOOTO o e . 3
i b b b

c—2 2—-c
Hanpukian, = — ;
p bt 5 5

ﬁ{? AKAMK  pPIBHOCTAMKM 3anMMCyOTb OCHOBHY BriacTuBicTb Apoby? Cdopmyntointe i

. ) a ac . . N
O [loBeniTb TOTOXHICTb — = b— O MoACHITb, K CKOPOTUTK paLlioHanbHWIA Api6.
c

o

§ Fosb axims 3agaui ma bukonaime bnpabu
m 2.1. (Venol) CHOpOTiTIb pio:

Tz Xy dac 10xy
1) —; o 3) ==  4)—; 5) —; 6 :
) Ty ) 15b ) xm ) b2 ) 4ab ) 10my
2.2. CxkoporiTs apib:
3 4 b 2 4
R R T T P TO)- R
3p 12y ap 8xz’ 4pn
@ 2.3. Croporits Api6:
1) 15ab , 5 —Zazm; 3) 16ax2; 4 —8m2n;
20am Sap 20xb —2n3
P 4 26m2 504
5) ap : abc; o 6m n; 8) a’c
pc 12ac3 39mn? —c3ab
2.4. Cxoporits npib:
8at -3 2 —6 p3
1y od, gy T, gy lAmin ) DOP
12ap Tx2y 20xm —3p*
—kp3 5 29> ' pt
5) —2—; L B B R 4
pit 15422 -33y2x pbt9
2.5. IlopmaifiTe wacTKy y BUTJISALL ApoOy i CKOpOTiThL meit apib:
1) 12x2%y : (4xy3); 2) 3a2bc : (—18ab3c?);
3) —10ap? : (—15a2); 4) —14x9 : (2x7y).
2.6. 3sexmites npib:
5
1) 1, A0 SHAMEHHHKA 20m; 2) ~ 1O 3HAMEHHUKa a’.
m
4
2.7. 3senith api6: 1) 5 0 3HAMeHHUuKa 15p; 2) 3 [l0 3HAMEHHUKA Y.
2.8. Ckoporits api6:
n m(a - 2) 2) 4(x +2)* mn(p +7) 4 16m3(a + 3)>2
pla - 2)’ (x +2)3° m2n(p + 7)2° 20m4(a + 3)

O 21
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2.9. CxoporiTs npib:
x(b+7) 2) 5(m — 3)3 ) 3 aly(x — 2)2' 1) 12x3(y — 7)
yb +17)’ (m—-3)%° ay(x — 2) ’ 16x2(y — 7)2°
2.10. Po3kJagiTh Ha MHOXKHUKH UYHNCEJbHUK i 3HAMEHHHK 1 CKOPOTITH Apib:
4a +12b 5x — 5y 3m(x + 2) ax —a.
1) 16ab 2) T(x - y); 3) x2 +2x 4 a
5) y 2x - 6y a+2b 8) 2x2 — 10xy
y2 —yx’ 5x — 15y’ a? + 2ab’ x -5y °

2.11. CxkopoTiTh Api0d, momepeaHbO PO3KJIABIIHM MOT0 YHMCEJBHHK 1 3HaMEH-
HUK HA MHOMXHUKH:

3 15b — 2_-3
1) L5; 2) M; 3) P p .
9ab 4(n -1) 4k(p — 3)
xy— 2% m 4a — 12¢
4) yi; 9) 6) ———
x mé + mn Ta — 21c
: : a(x - y) 3a — 9b Ty — 14
Ckoporits api ) 5y — ) ) 15 _ 5 2 — 4
1 m2 -9 .5 p2—1; 6 x2+10x+25.
mZ2—-—6m+9 p3 — p? mx + bm
2.13. Croporitb api6:
m(p — 2) 3a +12 x2 —4x + 4 mc + 4c¢
1) —0— 2) V7—— 3) - .
a2 — p) a?-16 x2 -4 m2 + 8m + 16
@ 2.14. CopocTiTs Bupas:
a® — ad p?+p7 2a2 — a3 5¢% —10c¢*
1) ———3 2) /——; 3) ——; 4) ———M—,
)a4—a2 )p5+p7 )a6—2a5 )1205—606
2.15. CopocriTh BUpas:
t9 —¢8 ab + a3 3b2 - b3 4a* - 8a3
1 ; e ) S| W
) 8 —¢7 a’ + ab ) b8 — 3b7 ) 12a2 — 6a3
2.16. CkoporiTs apib:
1) m2n —m : 2) 15m?3 — 15mn; 3) ms3 + 27 ;
m?2 — m3n 1072 — 10nm?2 m2 —-3m+9
4)2O+10a+5az. 5)3p+pn—3y—yn_ 6)am+an—bm—bn
a3 -8 ’ Tp—"Ty ’ am —an —bm + bn’
2.17. Croporits Api6:
1) 16p3 —16pqg 2) a? -2a +4
12p3q — 12pq2?’ a3 +8 ’
2 e Brr
3)7+7a+7a; 4)5m+0m bn —am
as -1 a2 —10a + 25

22 O
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o,

2.18. 3BenitTe npib:

5
1) 10 3HaAMeHHUKa a2 — ab;
a —
2) no sHaMeHHUKa m2 + 2mn + n?;
m
2 2 4 3
3) 0 3HAMEeHHHuKa x- — y°; 4) —— ;[0 3HaMeHHHuKa k° — 1;
xX—-y k-1
a
5) —— 1o 3HaMeHHHUKa b — a; 6) o 3HaMeHHUKa 4 — p2.
a-=>b p-2
2.19. 3sexire api6: 1) 0 3HAMeHHUKa m?2 + mn;
m+n
4 2 2
2) 70 3HAMEHHHKa x° — 2xy + y=;
x -

2.21. O0uuciiTh 3HaUeHHS ApPoOy

2.20. 3HalgiTHL 3HAUEHHA BUPa3y —

0 3HAMeHHUuKa a2 — b?;

3) ¢
a+b

c
4) p— IO 3HAMEeHHHUKa 7 — C.

PP om0 e = -3, x = 2025, Ta
9(66 )2(x3)8 & : %
Ii3HaeTecs, CKiJbKM pasiB NOpeAcTaBHUKU Bif YKpaiHM BUTpaBaiu
B ITiCEGHHOMY KOHKYpPCi «EBpobaueHHsI».
6x2 — 3xy
8xy — 4y?’
nigHaerecsa, y AKOMY cToJiTTi Oyso B3acHOBaHo wmicto Kawm’sa-
Henb-Iloginbecbkuit (XMeabHHUIIBKA 00JI.).

1
AKI0 x = —4, y=—2, Ta

Micmo Kam’ aneuywv-ITodinvcvruil

E 2.22. CkoporiTs apib:

(x +2)% —(x-2)? x3 = y¥ (86 — 9¢)?

1 . 3 .
) 48x x4 -yt ) 5b — 15¢

issuu-downloader.com
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2.23. CkopoTiTh Api6:
1) (m+5)2+(m—5)2_ a4—b4. 3) 6m + 2n
m2 + 25 ’ ad + b3’ (12m + 4n)?’
2.24. 3uannite 061acTh BU3HAUEHHSA (PYHKILII Ta mobOyzayiTe ii rpadik:
x2 + 6x x2 —4x +4
1 =— 2)y = a
)Y = x4 36 V=T,
2.25. BuangiTs obsacTh BU3HAUEHHs (PYHKILII Ta mobyxyiiTe ii rpadik:
x2 — bx x2 +6x+9
1 =—— 2)y = ;
)Y 25 — bx )Y 3+x

@ Brpatu gas nobmopenns

2.26. O0uncIIiTL 3HAYEHHs BUPa3Yy:

212 3° T4 125
1) PR 2) 360 3) 19° 4) e
2.27. Po3B’s1:KiTh cucTeMYy PiBHAHD:
x + 3y = 2, 3x + 2y = 2,
{Sx -2y =17; . {7x -2y = -22.

2.28. CrrpocTiTh BUpas:
1) 2x + 3y)2 — (x + Ty)dx — y); 2) (m + 3)(m?2 — 5) — m(m — 4)=2.

MMigzomyimecs 4o bubueHHs Hobozo mamepiany

2.29. O0uncaiTe:

D1+l B oD hL o
v 7 13 13 11 11 17 17
4 1 11 2 3 7 2 1
=ahe—s B) =——sj T) =t —s B) = | ==,
2 5 5 ) 15 15 ) 10 10 ) 7 ( 7j

E| KXummeba mamemamuka

2.30. Ha 1 ciuma 2016 poKy cimbchbKOro HaceJleHHS B YKpaiHi Oyrmo Ha
38,375094 % wmeHIe, HidX MICBKOro. SHAUAITh KiJbKICTH MiCBKOI'O
i KiJBKiCcTh CiIBCBKOrO HacesJleHHsA B YKpaiHi craHom Ha 1 ciuHa
2016 poky, AKIIO 3arajibHa KiJIbKiCTh HaceJIeHHS Ha I[I0 JaTy CKJIamga-
aa 42 760 516 oci6.

@ Likabi 3agavi — nomipkyi ognaqe

2.31. Karep 3a Teuieio piuKmM moJia€ BiJcTaHb BiJl IYHKTY A OO0 NyHKTY B 3a
2 roxm, a mpotu Tedii — 3a 3 roa. 3a AKUEN Yac Big MyHKTY A 10 IyHK-
Ty B nponauBe miiT?
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§ 3. lonaBaHHA Ta BigHiMaHHA Apo6iIB
3 OAHAKOBUMM 3HAMEHHUKaMM

1. lopaBaHHAa apobiB 3 0 AHAKOBUMM 3HAME@HHUKaMM

1
~ /7\
,;\ IITo6 momaTu apoOW 3 OMHAKOBUMHM 3HAMEeHHHMKAaMHu, Tpeba JomaTu ix
YHCeJbHUKU, a 3HaMEHHUK 3aJUIIUTH Tou camuii. Hanpmrmaam:
3 5 3+5 8 b a+b

H+H_ TRRETk abo y Buryaaai GopmMyJin: %+;= —

IIa dopmysa cupaBIKYeEThCA IJd OyAb-aKUX ApobiB 3a ymoBu ¢ # 0.
Hosemgemo 11e.

. a . b ) .
Hexait — = p i — =q. Toxai, 3a 03HaUeHHAM 4YacTKH, @ = cp 1 b = cq.
c c

Maemo: a + b=cp + cq = c(p + q).

. a+b
Ockinerm ¢ # 0, TO, 3a O3HAUEHHAM YacCTKH, P + q = , OTXe,
c
a b a+b
—+—= . B
c c e

Maemo npasu.gio dodasaHns 0pobis 3 00HAKOBUMU 3HAMEHHUKAMU.

IITo6 momaTu aApob6u 3 OMHAKOBMMH 3HaMeHHWKaMu, Tpeba momaTtm ix
YHUCeJbHUKU, a 3HAMEHHHUK 3aJIMIIUTH 0e3 3MiH, TOOTO

a b a+b

C c c

[npncnan 1. JCSRRESRIE IR R

2x 2x 2x 2x X

2. BigHimMaHHs Apo6iB 3 O4HAKOBUMU 3HAMEHHUKaMM
) ) a b a-b
AHaJIOI‘lT:IHO MOMXHa A0BEeCTH TOTOXHICTB ——— = ——, AKOIO 3aIIhCy-
¢c ¢ c

IOTh IIPABWJIO BifHiMaHHA APOOiB 3 OMHAKOBUMM 3HAMEHHUKAMMH.
Maemo npasuJjio 8i0HiMaHHA Opobie 3 00HAKOBUMU 3HAMCHHUKAMU.

106 BimHATH npoOM 3 OMHAKOBMMHN 3HAMEeHHUKaMM, Tpeba Bi uucesb-

HUKA 3MEHIIIYBAHOIO BiJHATHM UHCEJbHHK BiJ’€eMHHKAa, a 3HAMEHHUK
3aJauInuTy 0e3 3MiH, TOOTO

a b a-b>b

c C Cc
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10x-14 3x 10x-14-8x Tx-14 T(x-2) x-2
p p p p p p

Posrisauemo 1ie KijabKa IPUKJIAAIB.

3. 3acTocyBaHHS NpaBua AoAaBaHHSA Ta BigHIMaHHA Apobis
nig yac po3B’A3yBaHHSA BNpaBs

" : L 2x+y . 2x-y

m 3HaliTu cymMy Ta pi3HUIIO ApoOiB i ,
2xy 2xy

2x+y+2x—y_2x+y+2x—y_ 4x 2

Poss’a3anH4a.

2xy 251 2xy 2xy Yy’
2x+y 2x-y 2x+y-Q@x-y) 2x+y-2x+y_ 2y 1

2xy 2xy 2xy 2xy N 2xy x

2 1
Bidnosidv: —; —.
x

m2 + bm 7 11m -2
G ERESS CopocTUTH BUPas + - :
m2-3m m2-3m m2-3m

Poss’szannus.
m2 + 5m 7 11m -2 m?2+5m+7-(01A1lm-2) _

m2—-3m m?—-3m m?—-3m m2 — 3m

- m?2+bm+7-11lm+2 m2-6m+9_ (m-3)?> m-3
B m2 — 3m - m2-3m m(m-8) m
m-—3

Bidnoagiov:
m

e y-2x 2x-y

Poszs’azauns. Ockinbku 2x — y = —(y — 2x), TO APYyruil JOAAHOK MOJKHA
IMOJAaTH 3 THM CAMHUM 3HAMEHHHKOM, II[0 i y IIePIIOro mogaHka (MH BiKe

oy vy Oy
2x -y —(y - 2x) y—2x
10x 5y 10x 5y 10x -5y -5(y — 2x) _

posriaamann Taky giro Ha c. 20):

—5.

Tomi + =
Omy—Zx 2x -y y—-2x y-2x y-2x y—2x

4. NopaHHA fapoby y BUrnsaai cymm abo pisHULI KilbKox apo6is

a b a+b a b a-b . )
AKIMO B TOTOMXKHOCTAX — + — = PH ———— = OOMIHATH MicC-
g € c e @€ G

IIAMH JIiBi1 1 IIpaBi YaCTHHU, TO OAEPIKUMO TOTOXKHOCTI:
a+b a b a-b a b

c c c C c c

26 : O
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3a IOmMOMOIOI0 IIMX TOTOMXKHOCTEH ApPi0d, UMCEeJbHHK SKOT0 € cyMoio abo
Pi3HHIIEIO KiIBKOX BUPAa3iB, MOKHA 3alHCaTH Y BUIJIALAL CyMH a00 pisHUILL
KiTBKOX ApOoO0iB.

9 2 5 9

2x +5y -9 2x OBy
s
Xy Xy xy xy y x Xy
3anucaru aApi6 y Burasaai cymu abo pismumIili imijoro Bupasy
2 49 —
i 1poGy: 1)a + 2a 7; 2) 5m+3n'
a m+n
Posze’azauns.
3 _ 2
p@ir2a-T_a 2 T_ . . T
a a a a a
2)5m+3n_2m+3m+3n_2m+3(m+n)_ 2m +3(m+n)_
m+n m+n m+n m+n m+n
_ _Am +3=3+ e .
m+n m+n
. . 7 2m
Bidnosidv: 1)a +2 ——; 2)3 + .
a m+n

(D Cdopmynionite npasurno gofaBaHHA OpobiB 3 ogHakoBMMKM 3HamMeHHUKamu. [Josefitbh
noro. © Ccopmyniolite npaBuno BigHIMaHHSA Apo6iB 3 04HAKOBUMW 3HAMEHHUKaMM.

§ Fosb'axims sagaui ma bukonaime bnpabu
@ 3.1. (Ycro.) Bukonaiite giro:

1)ﬁ+2; Z)E_E; 3)§+§; 4)1_2
5 b5 9 9 a a b b
3.2. 3HaUIiTHL cymy abo pisHUITIO:
2 2
1)2_x+£; 2)7_y_2_y; 3)a+b_£; 47i+5i'
5 5 3 3 x x y 17}
3.3. Burxonaimre giro:
y3m, 2m 59 P
8 8 17 17
_ 2 9
gy XU, Y, 4B 22
m m n n
@ 3.4. IlomgariTe y BUrIIAmi gpo0Oy:
)7_a_3_a; 2)x+y_x—3y; 3)a+4+5—a;
4x 4dx 8 8 9 9
4)Jc+3y+4x+7y; 5)5m—2_m—10; 6)7a+13_|_17—a.
10 10 8m 8m 6a 6a

o 27
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3.5. CopocriTh Bupaas:
1)5_x+3_x; 2)a+b_a—5b; 3)b—3+13—b;
2a 2a 12 12 5 5
4)a+2b_‘_3a+6b; 5)6m—3_m—13; 6)53(:—3+11—x'
8 8 10m 10m 4x 4x

3.6. CmpocrtiTh Bupas:
3x — Ty N 15y — 3x

Ta + p® Ta-2p%

1 ; 2 g
) 4xy 4xy ) 3p 3p
_ ha 4 _ _
3)5a b _b +5a; 4)3a 4+4a+5_1 a'
6b° 6b° 8a 8a 8a

3.7. TlopmaiiTe y Burasani gpoOy:

3a—b 5b+3a

2 - 2
’ gy M+ 2k _ 9m - 3K

b

1)

ab ab 5k 5k
3)5b—m2_mz+5b; 4)4@1—3_'_a+8_5—a.
4m3 4m3 6a 6a 6a
-5 5
3.8. OGuwmciiTh 3HaAUEHHS BUPAa3y 1 g al za, SAKIIO
D 4a 4a
1
a=—, Ta jAi3HaeTrecd, y saAKoMy Binmi ¢irypucrxa

8

Oxkcanma barJ craja mepIiIow OJiMIIMCBKOI YeM-
MMiOHKOIO HEe3aJIe’KHOI YKpaiHu.

Oxrcana Barwoan

3.9. ¥V 1995 p. ykpaiucbka Jerkoarierka Iieca KpaBenpb ycTaHOBHJIA CBi-
D TOBUI pPEKOpA 3 IOTpiiiHOro crpumbra. 3HAWAITH 3HAUEHHA BUpPa3y

116 -7 T7+b 1 . . .
b AKIIO bzﬁ. IlisHaeTecsd, CKiJIBKM POKIiB ITPOTPH-

+
6b2 6
MaBCs €W CBiTOBUM PEKOP.

3.10. Bukonaiire airo:

2 36 2
)= 2) > - Y
x-5 x-5 y+6 y+6
x -3 6 Ta -1 -1
3 + ; 4 — :
)x2—9 x2 -9 )az—b2 a? — b?
2x +y x —4y 9m + 5n m —3n
5) ; 6) = .
(x-y? (x-y) (m +n)>  (m+n)?
3.11. CopocriTh BHpas:
49 m2 x+7 6
1 — - 2 — .
)7—m T-m )x2—1 x2 -1
3) 5x—2_5y—2; 4)3a—4b+ Za—b-
x?—y?  x?-y? (@a—0b)* (a-Db)

28
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3.12. CopocTiTh BUpas:
Dt 2 2) - £,
x—-1 1-x c-3 3-c
3)5x+5y; 4)10p+5m.
X—-Yy Yy-x 2p-m m-2p
3.13. Burkonaure airo:
8
1) —— 4 Ty 2) —— - ——;
a-2 2-a x—4 U—%
16 4
gy _2m_ ., _2n G =
m-n n-m dx -y y-4x
@ 3.14. BukoHaliTe filo:
m2 —m 4—-m 2) 9c 18 +6¢

m2+4m+4 mZ+4m+4 2 —6c 2 -6¢
3.15. 3HaUgiTH Pi3HUITIO:
a?+3a  3a+9 2) 3m  m+10
a2 +6a+9 a2+6a+9 m2 —b5m m2—-5m’

3.16. [loBemiTh TOTOXKHICTH:
(a—-b)2 (a+b3?

2ab  2ab
3.17. 3HangiTs 3HAaUEHHA BUPAa3y:

2
1) i + CL , AKIIO m = 25;
2m —-10 10 -2m

x2 + 9y N 6xy
x — 3y 3y —x
3.18. O6uncIiTh:
1) s N 36
3x —-18 18 — 3x
c2 25k2 — 10ck
c—b5k 5k — ¢
3.19. IlozaiiTe Api6 y BUIIAAL cyMu abo pisHUIII Iijloro BMpasy i Apooy:
1)m+3; 2)a4+¢123—5
m a
x2 +5x -3 4a —4b+ 7

) ————; 4
) xX+5 ) a->b

3.20. IlopaiiTe api6 y Buriasagi cymu abo pisHUILI Iijloro Bupasy i Apooy:

a-—"7 m2 —m3 + 7
1) ; 2) 5 :
a m
y:+y+2 4)5p—5q—1
gl ° p-q

(@a+b? (a-b)2
+ = 2,
a2 +b2 a2 +?d?

1) —2; 2)

2)

, grimo x = 2026, y = %

, AKImo x = —12;

2)

, AKImo ¢ = 199, £ =0,2.

.
?

b

3)
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E 3.21. IlopaiiTe BuUpa3 y BUIJIAAL ApoOy:
7T —4m 9-5m 12a 3a? +12
1) - > 2) + -
(2-m)2  (m - 2)? 2-a)p (a-2)3
3) —6n __2(m -3n)

3.22.

(m-2)(n-3) (2-m)3-n)
CrpocriTs Bupas:
16 -7a 13 -6a 15(2m — 3) 5m?
D@ a2 @-32 DB -mp  (m-3)p
P -9  3(p-39
(p-3)g-4) @B-pH-9g

3)

o)

Bnpatu gas nobmopenns

3.23.

3.24.

IlogaiiTe Bupas y BUTJIAL1I MHOTO4YJIeHA:
1) (a - 1)(a + 3)% 2) (x — 4)%(x + 2).

x2 +y? —-22 - 2xy

Croporire apid !
i AP e 2 a2 o

Migzomytimecs go bubueHns Hobozo mamepiany

3.25.

3.26.

3.27.

3.28.

30
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06111/ICJI'1TI>‘
5 3 3 q
1)—+— )——— )———+—.
14 16 16 24
Ilogaiite ogHOuNeH 15a3b” y BUrnami no0yTKY ABOX ONHOYJIEHIB, OAUH

3 AKUX IOPiBHIOE:
1) 3ab>; 2) —5a2b’; 3) —b5; 4) 15ab.

Xummeba mamemamuka

1) Ha TepuTopil mIKiJIbHOrO mOABip’sa pocTte aepeBo 6isoi akailii (pooi-
Hig gBuuaiina). Yepes 5 rop micasa mosmBy Boga 1o ii cToBOypy mimH:A-
aacsa Ha BucoTry 7 M 20 cm. OOUHCaiTh NIBUAKICTh IIePEMIIIeHHA BOAU B
cToBOypi Oioi akarrii.

2) IlIpakmuyuna OisaavHicmoe. IlisHaliTeca 3 PiSHOMaHITHHX OyKepeJt
imcopmarii mpo KopucThk 06ijloi axaIlii B KUTTi JIOAWHU Ta TOCIO-
JlapCTBi.

Uikabl 3agaui — nomipkyi ogHave

(Hayionanvhna onimniada Benurxor Bpumanii, 1968 p.) Hexaii a4, a,, ...,
a, — niil 4mena, a by, by, .., by — Ti caml 4nciaa B IHIIOMY IIOPALKY.
Hosexirs, mo uucio (a; — b )a, — by)...(a; — b;) € mapaMM.
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§ 4. lonaBaHHA Ta BigHIMaHHA Apo6iB
3 pi3HUMMU 3HAMEHHUKaAMMU
1. HannpocTiwi npuknagm goaaBaHHA Ta BiAHIMaHHA
. Apo6iB 3 pi3HUMU 3HAMEHHUKaAMU

-

AT Axio aIpodu MalTh PisHi 3HAMEHHUKHU, TO iX, AK i 3BUuUanHi Apodu,
CIIOUATKY 3BOAATH 0 CIILILHOTO 3HAMEHHHKA, a IOTiM momamTh abo
BiZHiMaIOTHL 3a mpaBUJIOM AoJaBaHHs ab0 BifHiMaHHA ApPoOOIB 3 omHA-
KOBMMHM 3HaMEHHHUKAaMH.

a.c .
Poasraauemo, gk momatu apodu 3 i E CmouaTky 3BemeMoO IIi ApoOu mo

iX cmimbHOTO 3HaMeHHHUKAa bd. Ilad IbOT0 UHCEJbHHUK i 3HAMEHHHK JIpPo0y

a . a ad .

B IOMHOKMUMO Ha JONATKOBUN MHOMKHUK d: b = d A umceapHUK i1 3HA-
c . "o cb

MEHHUK IPo0y ] IIOMHOKUMO Ha JOJATKOBHUI MHOMKHUK b: ] = " I pobu

. C . . .
i r 38eau 00 cnilbHo020 3HaMeHHUKa bd, Iicjisa 4oro momaemo ix.

ITro mocaimoBHIiCTL Ai¥l AJIs moJaBaHHs APOOIB 3 PiBsHMMU 3HAMEHHHKA-
MM MOKHA 3alMCcaTH TaK:

SRS

a c¢ ad+cb ad + be g b/e ad + be

= —+— =———, a00 CKOpOYeHo: — + — = ———,
b d bd bd bd b d bd

AmnajoriyHO BUKOHYIOTH i BifHiMaHHA Ap00iB 3 pisHUMU 3HAMEHHUKAMMU:
d/g b/e _ad - bc

5 —,

G@ITED Busxosaru zio: 1) > +5; 222
m n a 7

Poss’a3zanna.

n/ m/ 7/ a/ _
n/8 " Bnsam T2 b 14-ab
m n mn a 7 Ta

d bd

YHacTo mig uac gogaBaHHA U BigHiMaHHS APo06iB 3 pPiBHUMMN 3HAMEHHUKA-
MH BIAETHCA 3HAWTU MPOCTIMIMII CHOiIbHMUII 3HAMEHHHUK, HiK JOOYTOK 3HA-
MEHHHUKIB IIMX APo0iB. ¥ TaKOMy pasi KaKyTh IIPO Hailinpocmiuluil CHijIb-
HUI 3HAMEHHUK (aHAJOTiYHO A0 HAllMEHUL0ZO CIILJIBHOTO 3HAMEHHHUKA IJISA
YHCJIOBUX APO0iB). ¥Y3araii y ApoOiB € 0e3Jiu COiIbHNX 3HAMEHHHKIB.

2. lopaBaHHA Ta BigHIMaHHA Opo6iB,
3HaAMEeHHUKaMM AKUX € OOHOYSIEHU

Posrasanemo npukJaan, e SHAMEHHUKHW APO0iB — OQHOYJIEHH.
O . 31
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Poszs’szannsa. CIIiIbHEM 3HAMEHHHKOM IIMX IPO0iB MOXXHA BBaXKaTHU OJ-
HouneH 48x3y%, mo € HOOYyTKOM 3HAMEHHHMKIB Ipo0iB, ajge B IbOMY pasi
BiH He Oyle HAWOPOCTIIIMM CIIIJIBHUM 3HAMEHHHKOM.

CopobyemMo B3HaAWTH HAWUOPOCTIMINKA CHiTbHUK 3HaMeHHHK. OCKiab-
KU 3HAMEHHUKH APOOIiB € OJHOUWJIEeHAMM, TO i HAWOPOCTIIINM CI1JIBHHUM
3HAMEHHHKOM TaKoXX Oyme ogHougeH. KoedimieHT mIboro omgHoOUYJIeHA
Mae ginutuca i Ha 6, i ma 8. HaliMeHImIMM TaKUM 4YHCJIOM € 4Yuca0 24.
Jlo cmisibHOTO 3HAMEeHHMKAa KOXKHa 31 3MiHHMX Ma€ BXOAUTHU 3 HANOIJIb-
IIMM 13 IOKAa3HWKIB CTemeHs, 3 AKMMU BOHA BXOAMTH JO 3HAMEHHHKIB
npob6iB. Tak, HaAWIOPOCTIIIIMM CIiJIBHMM 3HaMEHHHKOM Oyae OIHOYJIEH
24x2y3. Toxi MOJATKOBUM MHOKHHKOM JAJs HeprIoro apody € Bupas 4y2,
60 24x2y3 = 6x2y - 4y2, a nusa gpyroro — Bupas 3x, 60 24x2y3 = 8xy3 - 3x.
Or:xe, MaeMo:

Wiy %/3  4y? .7+3x-3 _ 28y% +9x
6x2y " 8xy3 24x2y3 © 24x2y8
28y2 + 9x
24x2y3
3BepHiTHL yBary, Io y OpHKJani 2 Immig uvac 3BegeHHS Opo6iB 10
CIILILHOTO 3HAMEHHMKA JOJATKOBL MHOKHMKHN 4y2 Ta 3X He MICTHJIH KOJ-

HOTO CIILIBHOTO MHOXKHWKA, Bigminaoro Big opgmauIli. lle o3unauae, mo Mmu
3HAUIMIN caMe HAaWMPOCTIIMNH COLIbHUIN 3HAMEHHUK JPO0iB.

Bidnoagiov:

3. JopnasaHHsA Ta BigHIMaHHA Apo6IB,
3HaMeHHUKaMM AKUX € MHOIoOU/IeHU

Temnep pol3riIsTHEMO NPUKJIANL, V AKOMY 3HAMEHHUKAMU APOOIiB € MHOTO-
YJIeHU.

x+4 y+4

m Buxkonaru BigHiMaHHS 5~ i
Xy — x yc — xy

Poze’a3annsa. 111060 3HAWTH COiIbHUI 3HAMEHHHUK, PO3KJaJZeMO 3HaMeH-
HUKHN Ha MHOKHUKHU. Maemo:

xy — %% =x(y — x) Ta y* — xy = y(y — x).
Haiinmpocrimmum coniibHUM 3HAMEHHHKOM Apo0iB Oyae Bupas xy(y — x).

Toni momaTKOBMM MHOMKHWKOM JJIA IePHIIOro Apoby € y, a AJa Opyro-
ro — x. Bukonmaemo BigHiMaHHSA:

x + 4 y+4  Yx+4 Yy+4 yx+H-x(@y+4)

xy-x2 y2-xy x(y-x) yy-x) xy(y — x)
_xy+4y-xy—4x _ Ady-4x _ AdQy-x) _ 4
xy(y — x) xy(y —x) xyly-x) xy

4
Biodnosgidv: —.
Xy

32 O
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4. AnroputM BUKOHAHHSA AOAABaHHSA Ta BigHIMAHHSA
Apo6iB i3 Pi3HMMM 3HAMEHHUKAMU

Or:xe, 00 BUKOHaATHU OomaBaHHs abo BigHiMaHHA ApPo0iB 3 pisHUMU
3HAMEeHHUKAaMU, Tpeba:

1) poskJjiacTH Ha MHOKHHKM 3HAMEHHHUKH ApPo0iB, AKIIO Ile MOTPiOHO;

2) SHaAWUTH CIILJIPHMYA 3HAMEHHUK, 0a’KaHO HANIIPOCTIIIIMIA;

3) 3HaWTM AOJATKOBI MHOMHHUKHK i 3BecTHm ApPoOM MO0 CIJILHOTO 3HA-
MEeHHUKA;

4) sHaiiTu cymy abo PiBHHII0O OTPUMAaHUX APOOiB;

9) CKOPOTUTU OTpUMaHUM Apid, AKIO0 BiH CKOPOTHUII, Ta 3amucaTu
BiZIOBiABb.

y

PosraanemMo 3acToCyBaHHA aJTOPUTMY B TAKOMY ITPUKJIAI.

2a 6 2a2 )
G ELRSS  TlogaTn Bupas - + Y BUTJIALL ApoOy.
a-6 a+6 36-a2

Poszg’s3annsa. 1) PosknamemMo 3HaMEHHUK TPETHOTO APOO0Y HA MHOMKHHUKU
36 — a2 = (6 — a)(6 + a). OckinpKu nepmmuii Api6 Mae 3HaMeHHUK a — 6, TO
3HAMEHHHAK TPETHhOTO Apo0y Kpalle mojgath Tak: 36 — a2 = —(a — 6)(a + 6).

2a 6 2a?
a-6 a+6 (a—6)a+6)
2) HamimpocTinmimM coijJibHMM 3HAMEHHHKOM TPhOX APOo0iB € BHpas
(a — 6)(a + 6).
3) HomaTKoBUM MHOMXHHUKOM [0 mepImoro apody € Bupas (a + 6), 1o apyro-
ro — (a — 6), no Tperboro — 1. 3amuiremo 1e
a+6/94 a-6/g 1/942

a-6 a+6 (a—6)a+6)
4) Maemo maJi:

2a(a +6) —6(a —6)—2a? 2a% +12a —6a + 36 — 2a? 6a + 36

Maemo:

(a —6)(a + 6) (a — 6)(a + 6) - (a —6)a +6)
6(a+6) 6
(@a—6)a+6) a-6
KopoTko po3B’sg3aHHA MOMKHA 3aIIMcaTH TaK:
2a 6 2a2 a+6/2q a-6/6 1/2a2

5) CkopoTMO OTpUMAaHUUA IPi0

4-6 a+6 36-a2 a-6 a+6 (a—6)a+6)
_2a(a+6)-6(a—-6)-2a? 2a?+12a-6a+36-2a®>  6a+36
- (a —6)(a + 6) - (a —6)a + 6) (a-6)a+6)
_ 6(a+6) 6

- (@-6)a+6) a-6

Bidnosiow. i .
a—=6
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5. llopaBaHHSA Ta BigHIMaHHSA uUisioro BUpasy i apoby

AnajoriuHo BUKOHYIOTH JOAAaBaHHA 1 BigHiMaHHSA 1igoro smpasy i apo0y.

. 2 _
m CopoctuTu Bupas a + 1 — N 5
a T

a

Poss’a3annsa. 3anumemo Bupas a + 1 y Buriaani apoby 3i sHaMeHHU-
KoM 1 Ta BUKOHAEMO BimfHiMaHHA:

a?>—a “?a+1 a’>-a (a-2)a+1)—(a®-a)

a+1- = _
a-2 1 a—2 a-2
~a*+a-2a-2-a%?+a -2 2 2
a-—2 a—2 a-2 2-a
Bionosiowv: !
—-a
/([? AKkuniA 3HaMeHHUK € cninbHUM Ans apobie — i —7? O Ak BUKOHATM AoAaBaHHSA Ta BifHi-
n m

o

4.2.

4.3.

4.5.

4.6.

4.7.

34
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MaHHs1 4pobiB 3 pi3HUMM 3HAMEHHUKaMKN?

Posb saxims 3agaui ma bukoraime bnpabu

4.1. (VeHo.) 3HaAUOITH COiJIbHUT 3HAMEHHUK APO0OiB:

b
)22 2) =i, 3) i ) =iz,
3 6 12 8 x Yy m 3
Bukonaiite giro: 1) LA 2; 2) L} f; 3) G g; 4) & + E
2 3 4 8 y x c 3
Buxomaire mio: 1) = +2; 2™ -2 g2, b 4t 1
A DTy 6 3 b a 5 p
4.4. IlogatiTe y Buriani gpooy:
2 2
1 ey By gy id BE, et @
5a 2a 4b 5b 9% 18b 12n2 18n?
Buxonaiire miro:
3 4 2 2
8,2 o, 3 . da 5o dx? o
4m 5m 6y 8y I9m2 12m?2 15y 10y
ITepeTBopiTh Ha Api6 BHpas:
1)2_x+x—4; 2)4m—2n_m—n; 3)a+2_3—7a;
3 5 10 5 4a 6a
2-3 5-3 +7 3y+4 -
1 y x; 5)x _ 3y : 6)4a+b+a Gb.
y X 5x 15y 2a 3b
IlomaiiTe y BuUrIsAai apooy:
1)g+a—2; 2)2x—y_x—y;
4 3 14 7
3)x—6+7—2y; 4)6m—n_8n—5m.
2% 4y 3m 4n
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4.8. BuxkonaiTe miro:
1 a-2 2+m m2-5 1 1 — 3x2
1) — + - 2 — - 3 + -
) a? a ) m?2 m3 ) Do x7
— - — -2 -2
4)a b_b a; 5)E}n+m n 3m; 6)x y y x‘
ab b? mn?2 m?n o x2y
4.9. CopocTiTh:
m+2 1 5 3 -—4n?
1 ——4 2) — + :
) m? m ) n® n’
3)x—y y—x 4)c—2p+2c—p
22 xy cp? pc
4.10. Bukonaire nmii:
1 1 1 1 2 3
1) —+—+—; 2) —— o —o
) a b ¢ ) g2 ¢ e
1 1 1
g~ _1.1 4)a+b_b+c+a+c'
Xy yz xz ab be ac
4.11. Bukonamnre mii:
1 1 1
1) — ——+ —; 2)E+i—i;
p m n xr x%2 x?
3)L+i+i g H=E, T
ab bc ca xy yz Xz

4.12. JToBegiTh TOTOXKHICTH

3x+1 y-1 Tx+y _ 1-x

7x 2y 14xy 14x
4.13. oBemiTh TOTOXKHICTH gm0 @i omtin - 1.
om 2n 10mn 10m
4.14. IlepeTBOpiTh Ha ApPiO Bupas:
2 1 4
1) x + —; 2) 3m — —; 8) —— PP
m p
2 2 _
4)a +y_a; 5)2x_6x +1; 6)m+2 4mn.
a 3x 4n
4.15. IlogaiTe BUpa3 y BHIJIAAL ApoOy:
1 + y? 14p2 + 3
Dm-2 pdpr— Ty gTp- LS
n P 2p
4.16. CopocriTh Bupas:
1)1—ﬂ—2; 2)4+1—1;
2 3 a b
gpliod g Jet e H-—L ia-b.
a+b
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4.17. Buronaure aii:

) [N 25141,
3 4 e d
3)a+3_1+a—2; 1) 25F
2 x—y
4.18. 3HaNUOITE CyMy Ta Pi3HHUIIO APOOiB:
1 1 1 1
1) i - 2) 1—%
xX—-y Xx+y a+b a

4.19. 3uaigiTe cymy Ta pisHUIIO APOOiB:

1) g i 1 : 2) 1 il.
2a +b 2a-0b m-n m
4.20. CrrpocTiTh BHpas:
12+ -2, 2) -5
a a-1 a—c a
3 2
3) ——+ =, - 2
x+y x-—-y x—1 x-2
1
5)a+ _ a; 6) a _ a ‘
a a-1 20 -1 2a+1

4.21. BukonaiiTe fgiro:

n2e T 22
b b+2 m-n m+n
P 3 % 1+ x
3 - - 4 ;
)p—2 p+3 )1—x %
4.22. BukonaiiTe fgiro:
1) a-2 N a : 2) m B am :
2a+1) a+1 4(a +b) bH(a +b)
-2 1 4 5
g) ~— =2 2T, 4) . ;
2a+6 3a+9 ax —ay bx-by
5 30 6 2

5) ———% 6) ——— —.

)x x(x + 6) )x2+3x x

4.23. BukoHaiiTe giro:
1) m-1 N m : 2) Ta B 4a :
3(m+2) m+2 3(b+2a) 9(b + 2a)
_ 3 2

3) x -2 3 x+1; 1) 4 :
3x -12 2x -8 mx +my nx-+ny
4 8 1

4_ 6 8 1
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o,

4.24.

4.25.

4.26.

CyuacHa yKpaiHCcbKa HayKoBuild MapuHa B’a3oBchbKa oTpuMaJja Me-
nanb Pigaca — HAUIIPECTUIKHIINY IIPeMilo IJad MaTeMaTHKiB y CBiTi.

. 4dn+m 1 .
Crpocrirs BUpas — = Ta O0OYMCJITh MOT0 3HAYEHHS, SAKIIO
n‘—m n+m
n = —2, m = —3. JlisHaeTecd, CKiJIbKM BCHOT'O }KiHOK-HAayKOBHIIb Ma-

I0ThH I[I0 MeIAJb.

IlomaiiTe Bupas y BUIVIALAL ApoOy:

a-6 3 x 2
+ 3 2) =

a?-4 a-2

1 y
) x-5 x2-10x +25
IlepeTrBopiTe Bupas Ha Apib:

4a - b 1 2 b+6
1 i : 2 + ;
)a2—b2 a-b )b+3 bz -9
2
3) m m

m+4 m2+8m+16

@ 4.27. CrpocTiTh BUpas:

4.28.

4.29.

4.30.

4.31.

4.32.

1) a+4 N b+4 2) m?2 X
ab—-a?2 ab- b2’ mx—x2 x-m’
_ 9 2 _ 32
52 __1 4 Bab=27a® _3a> —b

x2 -4 x2 +2x° b2 — 3ab ab — 3a2"

CrpocriTs BUpas:

a-2 2-b t2 a
1 - 5 2 — -
)ab—a2 ab — b2 )ta+a2 t+a
3) 4 2 4 3n2 — 8m?2 _ 3mn — n?

: s
a2-9 a?+3a n2 —-2mn  mn - 2m?2

HoBeniTb TOTOXKHICTH
(a—l)(a—2)_(a—1)(a—5) N (a — 5)(a - 2) _

1.
12 3 4
IlomaiiTe Bupas y BUIIAAL APoOy:
2 2 4
1)m_n_u; 2)p_—_2;
m+n p-—2
at 8p?
3)a? - +1; 4 —4p -1,
) a? -1 ) 2p -3 o
IlopaiiTe BuUpas y BUIVIAAL APoOYy:
6m?2
1) m - + 3; 2) — 2m + 4.
m+ 3 3m +1
HoBeniTh, 10 AJis BCiX JOIYCTUMMX 3HAUYEeHL 3MIHHOI 3HAUEHHS BUPAa-

4m — 5 m-1
3y —
"Tm-21 2m -6

BiJl 3HAUEHHSA M He 3aJIeKUTh.
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O
4.33. CrrpocTiTh BUpas:
_ _ 2
1) x -1 +2 x; 2)2m_5+2m :
x2—-x+1 x3+1 m-5 m+5 25— m?
_ 2 _ g _
3) 6 +m 12; 4) 3 +a a 3_1.
m2 —6m 6m — 36 2a + 6 a2 -9
4.34. CopocriTs BUpas:
p)
1) a+1 +a+2; 2) 2a N a N 2a ,
a2+a+1 a®-1 a-3 a+3 9-a?
2 _p_
5 4, om+8 2 b-b-2
m2+4m 4m + 16 3b+6 b2 — 4
0,9 0,3a + 0,6 3
4.35. i i = = L
JloeriTs TomOIeT, G e + 0,5 0,542 120 +2  a+2
0,35 0,22 -0,6 1

4.36. lorenirs ToTomHICTE G T @2 —6a+9  2a-3)

4.37. IlepeTBOpiTH BUpa3 Ha ApPiod:
a2—2ab+4b2+a2+2ab+4b2_ 2) 2 4 2
a? — 4b2 (@ +2b)2

1) (a — 3)2 a2—9+(a+3)2'

4.38. IlepeTBOpiTH BHpPas3 Ha apio:
xz—xy+y2+x2+xy+y2. 1 2 1

1 : 2 - - )
) x2 — y? (x + y)? ) (x-2)2 x2-4 (x+2)2
4.39. 3a AKOro 3HAYEHHS @ BHApa3 2 + 1 TOTOXKHO JTOPiBHIOE APOOY a ?
X — X —
3 2_-14 1
E 4.40. [omeniTh, 110 3HAUYEHHS BUPa3y a’ +3a _3a a+16 + 2a

a+2 a? -4
IUIS BCiX JONYCTHMHX 3HAYEHb 3MIHHOL € JOJATHUM.

2a? +3a +1 8 +2
4.41. [loBeniTh TOTOMHICTE @ + a? + b W el = -1,
a? -1 a-1
3x +4 x+4)

55 —10 38x —6

4.42. Tlo6ynyiiTe rpadik pyHKIil ¥ = 15(

4.43. 3HaAIiTh 3HAYEHHA BHPa3y
D 3a + 0,5b 12a 3a — 0,5b

9a? —1,5ab  9a2 — 0,2562 9aZ +1,5ab’

1 4 X ) .. .
AKIIO a =E’ b= _16' BigTrak pmisHaerecsa, y AKoMy Bimi yKpaiHemb

Pycnan IlorHOMaprOoB cTaB HAMMOJIOAIIAM B icTOpil yemMmioHOM CBiTy
i3 mraxis.
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o -
4.44. 3BHAAAITL 3HAUEHHS BUPAa3y
x+ 0,2y 12,5x x - 0,2y
4x2 — 0,8xy 12,5x2 — 0,542 4x2 + 0,8xy’
akmo x = —10, y = 49.
4.45. Yu icHye Taxke 3HAUEHHS X, AJIS KO0 3HAUEHHS BUPA3y
1 1 x x2 +4
2_x 2+x 4-x2 2x3_8x

JIOPiBHIOE HYJIIO?

O) Bnpabu gns nobmoperins

4.46. Crinpku Kimorpamis coai mictuthesa y 60 xr ii 5-BimcoTKoBoro posummy?

4.47. 3 1BOX MiCT OJHOYACHO HA3YyCTPiU OJHA OAHIiNM BUIXaJiM ABi BEJOCHIIE-
OUCTKHU. Bigcranp MijKX MicTaMM CTaAHOBUTH S KM, IIIBUIKOCTL BeJIOCHU-
IeUCTOK U; KM/Tof i v, KM/Toa. Yepes ¢t rox BoHHU 3ycTpinuca. Cria-
IiTe Gopmysny A oOuuciaeHHaA t. 3HAWAITHP 3HAYEeHHSA ¢, AKIIO
s = 150 k™, v; = 12 Km/Tox, v, = 13 KM/TOx.

x
4.48. Bigomo, mo — = 3. 3HAUAITH 3HAYEHHA APO0Y:
y

Bt gyl g BT & S
y y y xy
MMigzomyimecs 4o bubuenHs Hobozo mamepiany
4.49. BuKoHaiiTe MHOXXEHHS:
pd.15 5805 .2 08 1,101
5 16 79 3 4 7T 5 2
2 2 3 3
1 4 1 1
4.50. O0uncimite: 1) [?) : 2) [— g) : 3) (—g) : 4) (15) :

Y.V}
TTrT

= Kummeba mamemamuka

4.51. Ilicaa ypokiB y KJacax mkojau 3i6paro 0,7 Kr mamepoBOro CMiTTs.
1) Ko y4yHi OIKOJIM 3aJIUMIATUMYTh IIOAHS TaKy KiJbKicTh maiepy,
TO CKiJIbKM #oro mpomajae 3a 190 HaBuaabHMX AHIB B OAHIN IMTKOJIi?
Y 20 mxkosax paiiony?
2) llsia BupoObHHUOTBA 1 T mamepy moTpibHO mpumbamsHo 900 M2 micy.
AKimo yuHI ImIKiJg palioHY 3ZaAyTh yCi IIamepoBi Bigxoam 3a PiK, TO
CKinpKu M2 sicy BoHHM 36epexyTh Bij BUpyOyBaHHS?
3) IIpoekmmna OisavbHicms. AKX MOKHa BHKOPHCTATH HAaIlepPOBi Bigxo-
nu? 3aBiTalTe B cycigHI cymepMapKeTu a00 KpaMHHUIIL 3 IPOMICJIOBHU-
MM Ta KaHIEJSPChbKUMH TOBapaMH i CKJANITh CIOHNCOK TOBapiB, AKi
BUPOOJIAIOTE 3 MaKyJaTypPH.
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@ Uikabl 3agaui — nomipkyi ogHave

4,52, [Ilna mkiapHOI aKTOBOI 3ajm mpuadaiv JIOCTPY Ha 31 jJaMmouky.
AnMiHicTparisa ITKOJIM Xoue MaTh MOMKJINBICTE YMUKATHU OYIb-AKY IX
KiaeKicTs, Big 1 go 31. fIka HaliMeHIIa KiJbKiCTh 3BHYAMHUX BUMMU-
KadYiB JIJIs IIHOr0 3HALOOMTHCA?

AOMALUHA CAMOCTIMHA POBOTA N2 1

3asdanna 1—12 marwms no womupu eapiaumu gionosideit (A—1I"), ceped
AKUX auuie o0uH € npasuvHum. Obepimv npasulbvHUIl 8apianm 8i0nosidi.

i:l- 1. YkaxiTh BUpas, [0 HE € IiJINM pallioHAJbHUM BHUPA30M.

A. 1az:)cy p. '~ C B. : I'.0,25x +y
5 5 m— 3
. ._ bax
2. CxoporiTts apid —.
oxy
&, 2% B. 2 B. Y r. —
Y Y a 597
. .. m B
3. Bukonaiite giro — — —.
3 b
A.m—5 E.3m—5b B.15—mb I,.mb—15
3-b 3b 3b 3b
. - . . . . &=
@ 4. 3HAUIITH JOIIyCTUMi 3HAYEHHA 3MiHHOI y BUpasi 2
a+
A. a — Oyab-siKe YHCJII0
Bb. a — Oyab-ake umcao, Kpim 3
B. a — Oyab-aKe umncao, KpiMm —2
I'. a — Oyab-ake uucao, kpim —2 i 3
2p+ 4
5. CxoporiTs apid I; .
pe—4
A. — b. = B. = . =
p—2 p+2 P 2-p
4 4
6. Burkonaiite giro L + = .
m-a a-m
A. 4m + 4a B. 4 B. —4 T. 4m + 4a
m-—a a—-m
3 1-
@ 7. [lna AKUX 3HaUYeHb X Ipib ( +5x)( 5 %) ITOPiBHIOE HYJIIO?
x —_—
A.-38il B. -3
B.1 I'. Takux 3HaUEeHb X HeMae
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8. CopocrtiTs Bupas

2m m 2m?2
- & .
m-3 m+3 9-m?2
2
A.L B. i B.M I'.—l
m-—3 m+ 3 m2 -9 3

md3 —m* + 3

9. Ilonaitre opi6 Yy BUIVIAL CyMU ITiJIOTO BHpasy i Jpoody.

mB
A.1- L3 + 8 B.1+ 8
m md m3
B.l—m+i I‘.l—m+L
m3 m3
10 s /B icr?
. [I1a AKMX 3HAYEeHb X BHpPa3 ]x n 1| — Mae amict?

A. x — Oyab-sIKe YMCJIO

Bb. x — Oyap-siKe umMcJIo, KpiMm 3

B. x — Oyap-AKe 4McJIO, KPiM —H

I'. x — 0yab-sike umcsio, Kpim 3 i —5

11 i o ?
. [1a axux 3HaUueHb X Api [x n 1| .y TOPiBHIOE HYJIIO?

A. 3 b.3i-3 B. -3 I.3; -5

20c-4y) = x* -8y

12. 3HaigiTh 3HAUEHHA BHPa3y
x =13, y = 0,99.
A. 1300 b. -1300 B. 130 I'. -130

x-2@-1) @E-xd-y) T

YV 3ae0anHi 13 nompibHo ecmaHosumu 8i0no8idOHicMb Midc iHGopma-
ui€r, no3HaveHow yuppamu ma o6yxkeamu. Odna 8idnosidv 3aiiea.

3]

13. YcTaHOBiTH BiAMOBiAHICTE MixK BupaszoMm (1—3) Ta iioro 3HaueH-
HAM (A-T), axkmio x = 2,5.

Bupas SHAYEeHHA 8Uupa3y
x3+8 A 4
- x2 -2x+4 BE. 4,5
4x N 8 B B
x—-2 2-x ’
100 X . 5,5
3.

+
10x —x2 x-10
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3ABAAHHA ANA TIEPEBIPKU 3HAHb AO 88 1—4

1. ki 3 Bupasis € miaumm, a AKi — gpodOBUMMI:

1 — 2
1) - a2b; 2) =Y, 3) %, 4) p? - p - 192

3 o 9
2. CkoporiTs apio:

2

P 22,

mn 4bc
3. Bukonaiire miro:
1)2=%,2, 9 X 3

n n 2y

4. 3HalIiTh JONYyCTUMi 3HAUEHHS 3MiHHOI y BHpaai:
) —2 g2, 1

x(x —-1) a+2 a-3
5. CxoporiTe apib:

2 _

1) 16am; 2) 12am ; 3) 2m 6; ax + 2a .

20bm 8mc m2 -9 x2 +4x + 4
6. BukoHnaiiTe airo:
1) 3a N 3b; 2)5x+y+x—5y.

a-b b-a x2y xy?

2b b 202

7. C i + - :
IIPOCTITH BUpPas3 b_4 b+4 16_b2

8. IlopatiTe npi6 y Buraani cymu abo pisuHwmIli 1ijtoro Bupasy i apooy:
& —? L p>-p-2

1) ; 2)

C2
x2 —4x

9. IloOyayiiTe rpadik QyHKIHI y = ———.
16 — 4x

Jlodamxoei 3a60annsa

10. 3HanugiTe:

x2 - 16
1) o6s1acTh BU3HAUEHHS BUPA3y ————;
‘x + 1‘ -5
. x2-16 .
2) 3HAUEeHHA X, OIS AKHUX APi0 m JIOPiBHIOE HYJIIO.
x+ 1 —

3(a-2b)  a®-6b
(@a-3)b—-4) (B-a)d-b)

11. CopocriTh Bupas
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§ 5. MHOXeHHSs Apo6iB.
MipHeceHHs apo6y Ao cTeneHs

' 1. MHOXeHHA apo6is

~ s

S IMoOyToK ABOX 3BUYAMHUX APOOIiB — Ie apid, YMCEJIbHHUK SKOr0 —

IOOYTOK UYHCEJIbHHUKIiB, a 3HAMEHHMK — AOOYTOK B3HAMEHHUKIB I[UX
Ipo0OiB:

a ¢ ac

b d bd

JloBenemo, 1110 1A PiBHICTH € TOTOXKHICTIO i OyAb-AKWX 3HAUEHb a, b,
cid3saymoBu, mob=01id=0.

. a c .
Hexamn b = p, ] = ¢q. Toai, 3a 03HAaUeHHAM 4YaCTKH, a = bp, ¢ = dg. Tomy

ac = (bp)(dq) = (bd)(pq). Ockinbku bd # 0, To, 3HOBY BpaxyBaBIII O3HAYEHHSA

ac ) a ¢ ac
YaCTKH, OJEPIKUMO: Pg = d" Orixe, armo b#0id #0, To — - — =

b d bd
ChopmyIroeMo npasuio MHOMCEHHS Opobia.

106 momHOKUTU APiO0 Ha ApPiO, Tpeba MEePEeMHOMKHTH OKPEMO YHCEJIb-
HUKK W OKpeMO 3HAMEHHHKHU Ta 3alicaTh NepINnuil JoOYTOK YNCeJIb-
HHUKOM, a APYTuil — 3HAMEHHHKOM Apo0y, TOOTO

a ¢ ac

b d bd

2

Biodnosiov: ﬂ
3m

. cm + cd 8x3
m 3HaiTu 100yTOK -

2x m2 — d?2
Pose’s3anHa. BukopucTaeMo HpPaBUJIO MHOMKEHHSA APO0iB, ITOIEpeIHbO
PO3KJIABIIM YNCEJLHUK IIEPIIOro APo0Yy i 3HAMEeHHUK APYIroro HA MHOMK-

HUKH:
ecm+ecd  8x3  c(m+d)-8x3 _ 4cex?
ix m2—-d2 2x-(m-d(m+d) m-d
2
Biodnosidv: el :
m-—d

o,
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3BepHiITHL yBary, Iio y mpukJgagax 1 i 2 mig uac MHOXKXeHHs APo0iB mMu
He 3HAXOIWJIM OJpal3y pPes3yJbTaT MHOXKEeHHSA YHCeJbHUKIB 1 3HAMEHHUKIB.
CrmouyaTKy MU 3amlucajud HOOYTKH B YHCEJbHHKY i 3HAMEHHHUKY 3a IpPaBU-
JIOM MHOKeHHS ApPo0biB, IMMOTIiM CKOPOTHJIN OTPUMAHUMN npib, 60 BiH BUABUB-
Ccs CKOPOTHHM, a B)Ke IIOTiM BHKOHAJHW MHOXKEHHSA B UHNCEJIBHUKY i B 3HAa-
MEHHHKY Ta 3anucajn BiamoBigb. IOIlIBHO IIe BpaxoByBaTH 1 HaIAaJIi.

.. x+2
M ITomuOXUTH APiO 27 _ g 118 MHOTOWICH x2 — 4x + 4.
x2 - 2x

xZ2 —4x + 4

Posé’azannsa. Ockinbru x2 — 4x + 4 = 1 » TO:
2 _ _ 92
x+2 (G — A 4) = x + 2 X 4x+4:(x+2)(x 2) _
x2 - 2x x2 — 2x 1 x(x - 2)
C(x+2)(x-2) x2-4
X x
g ..
Biodnosiodwv: x_4
X

IIpaBuio MHOKEHHs Apo0iB MOYKHA IMOIIUPUTH Ha JOOYTOK TPHOX i Oi/Ib-
e MHOKHUKIB.

x3—8-3x+9 5x — 15

: -
LR 2 9 x_2 3x2+6x+12

_ (=2 +2x +4) - 3(x +3) - 5(x - 8) _
T (x=-3)(x+3)(x—2) 3(x2+2x+4)

2. lNipHeceHHA Apo6Yy A0 cTeneHs

. a
PosriissHemo migHeceHHs apoOy B IO CTeIleHs n, Ae N — HaTypaJbHe
YHCJIIO.

3a 0O3HAUeHHAM CTeIleHdA i IMpaBUJIOM MHOMKEHHs Ipo0iB, MaeMo:

n MHOKHUKIB
f_/%

al_eaa a_aa.a_a
b b b b b-b-..-b b

n MHOKHUKIB 7 MHOYKHHUKIB

OT:ke, MaeMoO IIPaABUJIO NidHeceHHs O0poby 0o cmeneHs.

IITo6 mimmecTm api6 @O cTemeHsi, Tpeba MIiZHECTHM OO ILOTO CTEIEHA
YMCeJbHUK 1 3HAMEHHUK 1 MepuInii pe3yabTaT 3alHCATH B YHCEJILHUK,
a ApPyru#i — y 3HaMEHHUK Apol0y, ToOTO

(ﬁ]n _a*
b bn’

o
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3x2y)3 _ (3x%y)3  33(x2)3yd  27x0y3

o () - S Sy e

m7 pl2 5
G UGELRS  TlogaTtu Bupas | — : y BUrIAAiL Apo0dy.

Poss’a3annA.

_mip'? 5 - (m7)5 - (p12)5  m35poo
B £5 B £

m35p60

Biodnosidv: —
t5

/& Cdopmynitorite npaBuno MHoxeHHs1 Apo6iB. [loBenite oro. O CdopmMynonTe npaBuno
nigHeceHHs apoby fo cteneHd. [loBeaiTh Moro.

§ Fosb sximb 3agaui ma bukonaiime bnpabu

il | 5.1. BukoHaliTe MHOKEeHHS:

5 3
. b, 9) 2.9, g 2.3, H ==
a 3m a b5 4n p 8 «x
5.2. BuxoHaliTe MHOKEHHH:
32, %, nl. 7 3) 2 .55 pLt.m
a 2b 9 b 3 m 8
5.3. IleperBopiTh Ha Api0 BuUpas:
a2 7 bt 5 1 a 9 «x
1) —«—; 2)—r"—3 3) —=—; 4) — - .
) 5 a ) 3 b2 )a2 3 )x2 3
5.4. IleperBopiTh Ha Api0d Bupas:
7 b2 5 ad m 1 a? 4
) b 3 ) ad 2 ) 8 m?2 ) 12
@ 5.5. Bukonaiite firo:
5 21 3,5 4a3 2 20
7 20a2 14a2 5b 30 cm
4x2 21 5x2 21y2
-2, 8, 5 -(— p]; 6) - 3'(— y]
5a2 9m? “p 8x3 Ty 25x
5.6. TIleperBopiTes ma api6 Bupas:
2 6p 2,5c2 15 x2
1)15m_11; 2)_p_ c; 3)_‘x_;
22 10m 7T 15p3 xp 45
4 5¢2 49 6a2 13b
4)_‘1.(_LJ; 5y 32 49 6) -84 .[_ )
p2 8a? Ty 10c¢3 6563 30a

O - 45

issuu-downloader.com



PO3A4IN 1

5.7. IleperBopiTh Ha APiO6 Bupas:

4m3 5b
1)9p - —; 2 - x3; 3) 9ab? -(——);
4) —Tabd - b5 5) —4mn? 6) 11a2b-( . )
14a’ 8mn’ 22a3b2
5.8. Buxownaiire giro:
T
2) a® -
16m ) a?
m
3) ——Z - 12xy3; 4) 5emt | ———|;
) o ) sem - (2|
1 7
—5ab? - | - . 13¢2d -
9) ( 10ab)’ 6) 18c%d - sz
5.9. CuopocrtiTh Bupas:
3 3 3 5
1) Tc _25m ; 2) - 8a _ 45¢ ;
10m?2 14¢8 27¢* 16a3
4¢3 5a3 1 10p3q7
3) 5|~ | 4 -5 | |
15a8 8¢ 25p2q 11
5.10. CopocriTs Bupas:
1 9m?2 35a3 5 7p?* ( 27a*
) 2542 18m5’ ) 1847 14p3 )
5m3  Tn2 1 12c¢%d*
3) -y D~ | :
21n7 10m* 18¢3d
5.11. BukoHaliTe MHOMKEHHS:
B 2 _
1)a +2a. a : 2)7m_av/ ab;
5 4a + 8 a 21
_ 2 10ab  x2 — y2
3) 2a —b 1ba : 1) ab  x* —y*
10a b-2a xX+y S5ab
5)_ab—ac ~_25p 6) a? + ab xy
10p  xc—xb’ x2 a? + 2ab + b2’
5.12. BukoHaiiTe MHOKEHHS:
2 _ 5
1) m 3am ' k' : 2) a x
7 2m — 6 x2 +xy 15
— 2—y2 20
3)a b_24m; 4)x ye pc;
16m2 b-a opc  x-yY
3a — 3b 18x m2 — 2mn + n? p2
9) |- ; 6)
12x mb — ma pc m2 —mn
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5.13.

5.14.

5.15.

5.16.

5x2 +15x 2-y
y2 -2y x+3

CopocTiTes Bupas Ta 3HAWIITE MOT0 3HAUEHHS, SKIITO

1 . . . .
=17, y= ~oa Binraxk nismaerecs, y skomy porni ykpainka Karepu-

Ha IOmieHKo BUHAHWINIA OAHY 3 IMEPIIUX Y CBiTI MOB IIporpamMyBaHHS
BHUICOKOI'O PiBHA 3 Ha3BOIO «AJpecHa MOBa».

) 35a—-5a2 4+b o . w
CopocriTts Bupas . Ta 3HAHLITh MOr0o 3HAYEHHS, AKIIO
b2+4b a-"7
a="179, b =-0,2. Bigrak gmismaerecsi, y axoMy poIli ¢pyTbéoabHA KO-

maHzaa «lluramo» (KwuiB) ymepiie BuOopoJa eBpoleiicbkuili KyOok
KYyOKiB.

IligreciTs OO cTemeHs:

p 3c2\*
S G H
q (_ 2m2]3‘ = (2a3bJ5. " (
) 3x3 )’ ) X7 H )
IlogatiTe y Buriasangi npody Bupaas:
2 4 T
] I TG
5m 2x3 ]’ 5 ’
3¢3 ) e3m\®
o) ez o

@ 5.17. Copocrits Bupas:

1) 54a?c 32ab 52bcz; 2) 147x4y2 0xp? y
8162 13c¢3 12843 p3 105x°y
5.18. Bukonaiire naii:
1 14x2% 27y3 _45xy’ 2) b3 R T4m3b
81y2 bxz 722 111mb5 ct
5.19. 3Ha1‘/’1,1:|;iTL OOy TOK:
—4m+4 m?2-9 2)_x2—10x+25.x3+27
m2+6m+9 3m -6’ —3x+9 25— x2’
5.20. BukoHaiiTe MHOKEHHA:
1)az+8a+16_7a—7_ 2) - y’ -8 y*-6y+9
-2a+1 a2-16’ 9-y2 y2+2y+4
5.21. IlepeTBOpiTH Ha APib:
5 . 2 A, 2m
1) (4a + 20b) R 2) (m? — 4) —(m o)t
3)_m;l——u3'(“2 _ 6a + 9); 4) (2 + 27y7) - _gfy+27y2,
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5.22. IlepeTBOpiTh Ha ApPi6:

4
——— - (6x + 18y);

1) ——

5.23. Bukonaitite mii:
b [25952 T _(_ 1655 JZ;
8y3 125x3
5.24. Bukonaire mii:

N UG
W2t ) am2 )

5.25. 3HalIiTHL 3HAUEHHA BUpPAa3y:

6ab - b 25a% — b2
S5a +b 6a — 1
a3 +8 a2 +a
a? -1 a® —2a + 4

1)

2)

i4 5.26. BukoHaliTe MHOKEHHS:
x2+ax —cx —ca x2+ac+ xc+ xa

1)

2) (c? +4c + 4) - (——362 C_ 12].

x? =2xy +y® (x+y ’
x2+2xy+y?2 \x-y)°

2)(m—nj3_m2+2mn+n2

m+n m2 — 2mn + n2’

, ariio a = 1,2, b = 6;

, AKIIO a = 6.

5.27. O0uuncaire

b
x2 —ax +cx —ac x%2 + ac - xc - xa
S5a —-5b c2-y?2-c-y
8c+38y a2-b2+a-b

az—b2+a+b_4a—4b

, Ao a = 100, b = 101.

a2 -b2+a-b 8a+8b

@ Brpatu gas nobmopenns

5.28. Po3r’s1:KiTh cucTeMy PiBHAHB:

%(“y) _ 3,
1) 1
g(x—y) = 5;

5.29. Ilo6yayiiTe rpadik GyHKILI Y = =
%

2)

Migzomyiimecs g0 bubuenHs Hobozo mamepiany

5.30. 3HalgiTh unc0, BBAa€MHO OOepHeHe i3 YmcJIoM:

D4  2-T; 3 é;

48

issuu-downloader.com

4) —g; 5) 0,16; 6) 1,2.




PauioHanbHi BUpasu

O
5.31. O0uuciiTh:
26 91 1 15 1 5 13 8
—_—— 2)2—:—; 3)-3—:2—; 4) -5—:| -1—
1) 45 " 135 ) 2 16 ) 7 14 ) 15 [ 25)

=\ XKummeba mamemamuka

5.32. Poguna BuTrpauae 13 % cBOix mOXOAiB Ha
omiaTy Komipuoro, 45 % — Ha TPOAYKTH
xXapuyBaHHd, 17 % — Ha mo0GyTOBi ToBapu
1 mocayru, a pemrTy Ha BiADOYHMHOK.
Axui piuauii OlOAKeT POOUHU, AKIIO Ha
Bigmoumuok BoHa BuTpauae 120 000 rpu
Ha pik?

@ Uikabi 3agaui — nomipkyd ogHaue

5.33. Ha mownitopi komm’iorepa — uucao 2500. IMloxBuamam Komm’ioTepHA
mporpamMa MHOMHUTE ab0 IiauTh me unciao Ha 2 abo Ha 5, OIepKyIoUun

OpH IIbOMY HaTypaJibHe 4YucJo. UM MosKe Ha MOHITOpPL pPiBHO 4Yepel
roguHy 3’aButucsa uymcio: 1) 10 000; 2) 20 000?

8 6. [lineHHn apo6iB

-~ Vd
’,;\\ IITo6 3HaiiTM yacTKy ABOX 3BUUYAWHUX Apob6iB, Tpeba mijleHe MOMHO-
JKUTHU Ha Api0, oOepHeHUH A0 AiMbHHUKA:
2 3 14

2 7
T abo y Buraazai opmyan:

2 .a d
5 7 15 b’ ¢’

=
b

Qo

JoBenmemo, 1110 118 PiBHICTH € TOTOXKHICTIO i OyAb-AKUX 3HAUEHb a4, b,
cidgzaymoBu, mob=0,c0id=0.

OcKinbKku ﬂ,i LA i-ﬁ —E-l—ﬂ TO, 32 O3HAUEHHAM UaCT
b ¢)d b lc d) b b’ )
RI/I,MaeMo:E:E—g g B
b d b ¢
OTDRG,HRH.IObiO,CiOid#—O,TOgig—g'g.
b d b ¢

c
Jpi6 — HasumBaIOTL 00EePHEHUM IO APOOY E
c

Cohopmyroemo npasuo 0ifeHHs Opobia.

[Ilo6 momimuTu omuH npid Ha iHmmuii, Tpeba HAieHe TOMHOMKUTHA Ha
Ipi6, obepHEeHUN 10 AiJAbHHUKA, TOOTO

a ¢ a d
c

b'd b
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212 3x

m IloginuTu npiod 8,3 Ha JIpio 167 el

21x%2  3x 21x2 16y2 21x2-16y2 7x-2 14x

Poss’a3anns. : = . = = =

8y 16y2 8y®  3x 8y3 - 3x y y
14
Bionosiov: —x.
y
, - 25 3x + 15
m Bukonarmu giro i
x2 + 2x e

~-25 3x+15 _ (x-5)(x +5) x
x2 + 2x x  x(x+2) .3(x+5)_
_ (x=5)x+5)x  x-5
S 3x(x +2)0(x +5) 3(x+2)

Poss’a3annuAa.

-5
Biodnosiodv: h
a2 -4
'm Cupoctutu BUpa3 : (a2 + 4a + 4).
2

Posé’azannsa. Ockinbku a2 +4a +4 = Lo L;a Al 4, TO:

2 _ 2 _ 2 _

a 4:(a2+4a+4)=a 4:a +4a+4=(a 2)(a+2) 1
5a 5a 1 S5a (a + 2)2
(a—2)(a+2) 1 a-2

5a(a + 2)2  ba(a + 2)
a— 2

Bio 0b: ———————.

i0nosidv 5a(a + 2)

@ CdopmynioriTe npasuno aineHHsa apobis. [loBeaiTs Moro.

§ Fosb aximb 3agaui ma buxonaime bnpabu

il 6.1. Bukonaiite I[iJIeHHH'

2 3 m m a? a
1) —: — — = 3) —:—; 4) — : —.
) b ) 2 2 ) 3 4 ) 2 T
6.2. BI/IKOHaI/ITe OiJeHHs:
5. 2 a b 4 5 2 x
1) 2) —: —; 3) —:—; 4) — : —.
y 2 b 5 2 3 2
@ 6.3. Copocrits Bupas:
™ 21b2 3m 9b 5b2
1) - 2) > 3m, 3) =
12a 16a 2n 8n 14a ~ 2la
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6.4.

6.5.

6.6.

6.7.

6.8.

6.9.

Tx 8x3

4)—— 1 — 5) 14x2 . —; 6) — : (—2x2);
a a a Ta
2 2
7y -122% . (16a2); 8) —40ma’ : (— il j
a
Buxkonamire ngiro:
3a2 a 3p 15p2 4p 8p?
1) —: —; 2) ———: - 3) —: :
) b b ) c3 c2 5¢ 15¢3
3 2
15 2™ . Clom?y; 5y — 28 . gy, 6) —12a%bc : 290,
b m
ITogaiiTe y Burisgi apo0y:
2 4 9m?2 m®
1) 12m : 6m : 2) . :
Tct  35¢3 22n3 11n6
3 Tab  21a%b p _2Tm?n ( 9mn?
) “4cd ' Beas ) " Tex 78 )
ITomaiiTe y Burisagi apooOy:
6a2 2a3 402 at
1) — 1 —; _
562  15b 27x 9x3
3 Sxy ( 1bx%y )| % _2ab* [ 2a%
) om2n " 8mns J ) 9x2p | 27x2p3 )

Bukonanre ginennd:

2a+b_b+2a_ 3a—2x.2x—3a.

1 - 2 ;
) 4p 8p? ) T 14x
3)a2—3a:5_a; 4)a2+a:5+5a;
9y2 9y 9b2 b3
5) Tab  14ab? : 6) 1la  22a?

2 -3¢ 8¢c-9 m2—-2m 6 -3m’

Buxonanre ginennsa:

_ _ 2
1)x y:y x; 2)p +2p:7p;
2a? 8a 18a? 9a
3)x2+x:5x+5; 4)3x—x2:2x—26‘
9ab  18a?b Tp 14p

CrpocriTh BHUpas:
m? —n? mn+m? 2)6x—30'x2—25_

p+2¢  2p+4q’ 2x +5  4x +10’

1)

a+2 a?+4a+4

1 x+y _x%+2xy+ y?
a-2"  b5a-10 '’ )

3 3
) p-2m 2m? — mp
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O
6.10. CopocTiTh BUpas:
ab + b2 a2 - b2 x—-5 2x-10
1) : ; 2)— : ;
m-—3n 2m - 6n y“-4 3y—6
x2-9 x2+6x+9 x —4y C4xy — x?
3) — s - 4} — 7 ; "
x4+ x Tx+ 7 as —2ab+ b a->b

6.11. Ykpaiuceka Oiosorumuas Oxcana CaBeHKO, AKA BUBYAE MOPCHKUX KU-
D TiB, TIOJIeHiB, Jeab(MiHiB, cTajga MepIIol KiHKOI0, KOTpa BHUPYIIMJIA

B 3MMOBY €KCIIEJWIIiI0 Ha cTaHIlilo «AKangeMmik Bepnaacbkuii». Crpo-
6x2 —-3xy y-2x
m2+2m m+2
x = 10, m = —2. Bigrak gizHaeTecs, CKiJIbLKHK MicAIiB mpoBeJsia HAYKO-
BUIA Y CKJIAIl eKCcIequIrii.

CTiTHL BHpas3 Ta 3SHAUIITHL MOro 3HaAUYEeHH:, AKIIO

6.12. ¥ 2012 p. B Ykpaini BcTaHOBJIEHO PEeKOPA 3a TPUBAJICTI0O MY3HUYHOT'O
D TesieMapadoHy HaImioHAaJbHOI micHi. CrpocTiTh BUpAas

n?+3n n+3
5¢c—p 10p2 —50pc’
p = —2, Ta gisHaeTrecs, CKiJIbKU I'OJUH TPUBAB Ied TeaemapadoH.
@ 6.13. BukonaiiTe mii:
4a? 8a3  14c? 2a3 1062 = 4a?

3HAWOITL #Oro 3HadYeHHs, AKIO n = 5,),

D 5o P 7es  1mp2 ) 9505 3t 15be’
%) c? :( 92 27c3p} g 1150%  92a° 492
18p4 "\ 20p3 ° 10 ) 34b* " 5163 15a2°
6.14. IlomaiiTe y BUIVISAAI HECKOPOTHOTO APOOYy BUpas:
1) 3a? : 7c8 : 9ab Tx3 ' 216x6 : 18x8
2b2¢2 * 6b3  14c?’ 4y? 343y3 49y*’

6.15. BukonaiiTe ginesnHs:

9 + 6a + 4a? 27 - 8a®
2a-1 = 1-4a2’

8+x3 xZ2-2x+4

16 —x*  x2+4

1)

2)

2 _
3) (25x2 — 10xy + y2) : L —°>%Y 75xy-

b

(6y — 4x)*
3
6.16. 3HaiiiTL 3HAUEHHA BUpPAa3y:
x3-8 x2+2x+4

4) : (9y2 - 12xy + 4x2).

1 3 , =
) 9x? —16°  sx_a  EmOX
2 _E,2
2) (m2 —10mn + 25n2) : O,2m5 Ll , akmo m = 10, n = 3.
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O
6.17. 3HanAiTH, 3HAUEHHS BUPAa3Yy:

3 2

a2y3) ([ adyt 1

1)( 5 j ( o ,ﬂRmoa—117§,y—0,02,
(2x —y)?2  4x? - y?
(x -2y x% — 4y?’

2) gaxmo x = 4,2, y = 1,6.

0,502 -32 = 0,2a +1,6

@ 6.18. Copocrits Bupas 0.50% —62.5 0.2a® ta+5

“m2 _
md+27 g™ TMTS .3

5m? —-12° m-0,4  25m +10°

6.19. IoBemiTh TOTOXKHICTH

6ab +6 —4a —9b  9b2 —12b + 4
a2 -12a+36 3ab-18b-2a +12°

a+4 ab+4b—-2a-8
Xx—a cx+xy—ac—ay

6.20. CopocriTh

6.21. BukoHauTe airo

@ Bnpatu gag nobmopenHs

6.22. IlopatiTe api6 y BuraAmi cymMmu abo pisHHUIII ZBOX APOOiB:

_ Tu2 + 13
e o) WLV,
ab Yy
4m?2 + 5n? 18x — 24x2y
g Attt gy 182y
m<n 30y

6.23. O0uncJIiTh 3HaUEHHS APo0y:

1)m2+6mn+9n2 S S|
 J HR 0 = —’ = — _;
(2m + 6n)2 H 13 7
gy —Qrlx" — 2,50 100, y = 20
, AKIIO X = , y = 20.
x? + 10xy + 25y S y
. ) 1 1 2 4 8
6.24. JToBemiTh TOTOXKHICTH 1+ % + T + T+ a2 + T - —

n.0.0

= Kummeba mamemamuka

6.25. lllomicAnsa nporsaroMm 38 MicAmiB mpuOyTOK MaJIOr0 NIiAIPHUEMCTBA
30imbmryBaBes Ha 10 % BigHOCHO TpHMOYTKY 3a MHOIMEpegHiil Micalb.
IlomaToxk Ha npubytok migmpumemctBa (IIIIII) B VKpaiHi ckiaamae
18 %. ¥V axomy posmipi cmatuio e mignpmemctio IIIIII 3a mi 3 mi-
cAIi, AKIO TpuOyTOK 3a mepmniuit Mmicans ckiaas 40 000 rpua?
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@ LUikabl 3agaui — nomipkyi ogHave

6.26. YKpaiHchbKUM rpocmericTep Bacuib IBaHUYK y35B yUyacThb Y UeMITiOHA-
Ti cBiTy 3 OJaimy. ¥ mepmmnii JeHb BiH mepeMir cymepHukiB y 70 %
mapTiii, a Ha APYTUi JeHb BUTpaB Ie 15 mapriii mocmiab. BigcoTox
BUTpAINHUX mapTiii 3a aBa aHi carayB 80 %. Ckinbku maprtiii 3a i
nBa AHi 3irpaB Bacuas IBanuyk?

§ 7. ToToXXHi nepeTBOpPeHHS paLioHaNIbHUX BUPa3iB

Posrasaemo mpukaagyu nepeTBOPeHb paIjioHAJbLHUX BUPa3iB.

Nipnnan 1. 30 om T2
OBEeCTH TOTOMKHICTH - ' = 4,
3x 15y

P
ogederns. CopocTUMO JIiBYy YaCTUHY PiBHOCTI:
6x+y 5y* x _6x+y By -x _6bx+ty y
3x x2 15y  3x  x2-15y  3x  3x
_bx+y—-y 6bx
-~ 3x  3x

3a DOIIOMOT0I0 TOTOMKHMX MEePeTBOPEHb MU 3BeJIM JIiBY YaCTHUHY PiBHOCTI
mo npaBoi. OTiKe, PiBHICTH € TOTOXKHICTIO.

@IIITED Cupocrsma supas

2x N 1 ) 2x 4x2
4x2 —y2  y-2x) \2x+y 4x2 +4xy+y? )
Posg’sa3annsa. CriouaTKy BUKOHAEMO [Oif0 B KOMKHINA 3 AYXKOK, a IOTIiM —
Iiro OijJeHHs:

:2.

1) 2¢ 1 _ 2x _2x+y/1: 2x - (2x+y) _
4x2 —y2 y-2x QCx-y)Cx+y) 2x-y (2x-y)2x +y)
. 2x — 2x — y _ y B Y .
2x — y)(2x + y) Cx - y2x+y) (y-2x)2x +y)
2) 2x 42 _ 224/ 95 _ 4x? _
2x+y 4x2+4xy+y? 2x+y (2x +y)?
_ 2x(2x +y) - 4x* _ 4x? + 2xy - 4x* _ 2xy
 (2x + y)?  (2x +y)? C 2x + y)?’
3) y ; 2xy y-(2x + y)? _
(y-2x)2x+y) (x+y)P? (y-2x)2x+y)-2xy
_ 2x+y  2x+y
C 2x(y - 2x)  2xy — 4x2°
) ) 2x + y
Bionosiowv: W

54 O
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Pozs’a3amHa MoKHA OyJI0 3aIMcaTHd U «JTAHITIOKKOM» :

( 2¢ 1 J : ( %% 4x2 ] _
4x2 —y?2 y-2x 2x +y 4x2 + 4xy + y?
2x 2x+y/q 2XY/ 9 4x2
:((Zx—y)(2x+y)_2x—yJ:(2x+y _(2x+y)2J:
2x —2x +y) | 2x(2x + y) — 4x2

@Cx-pCx+y (2x+y)?

_ (2x — 2x — y)(2x + y)* _ y@x+y)

- Cx — y)2x + y)(4x2 + 2xy — 4x2) - 2x —y) - 2xy -
2x+y  2x+y  2x+y

C2x(2x —y) 2x(y - 2x) 2xy —4x2

KoxxHuii Bupas, 10 MiCTHTh CyMy, Pi3HHII0, HOOYTOK i YacTKy paIio-
HaJIbHUX APO0iB, MOKHA HOJATH Y BUIJIALL pallioHAJIBHOTO APO0Y.

m HoBecTH, 10 AJIA BCiX JONYCTHUMUX 3HAUYEHDb 3SMiHHNX 3HAUeH-

3
Sx—y +1
Y 2 3
HA BUPasy g . Y € HeBiJ eMHHUM.
-1
Yy
Ilosedenns. MoxkHa TomaTH Ied BUpad Yy  BHIVIAAI  4YaCTKH

Y Y

A MOXHa, BUKOPHUCTOBYIOUM OCHOBHY BJIACTHBICTH APO0Y, NMOMHOXKUTH
YHUCeJIbHUK i 3HAMEeHHUK IIHOT0 Apo0y Ha iX cOmiJbHH 3HAMEeHHHUK, TOOTO

3x3 — 3x +
[7!/ + 1) < (—y — IJ i mayi mepeTBOPUTH HOT0, AK y IpUKJaani 2.

Ha V-
3 _ 343 _ 3 _
3x% —y 4 ( x yﬂJy G =y, 3
Y _ Y _ y :3x —y+y:3x Y
Sx+y 4 (3x+y J (Bx + y)y 3x+y-y 3x
- “1ly -y
Yy Y Yy

OT:xe, OJIA BCiX JOMYCTHMUX 3HAUEHb 3MiHHHX BHUPAa3 TOTOXXHO JOPiBHIOE
OJHOUJIEHY X2, 3BHAaUeHHA SKOTI'0 € HeBiJ €MHHUM IJId BCiX 3Ha4YeHb X.

N Fosb'axims sagaui ma ukonaime npabu

i2.| 7.1. Buxkonaiire mii:

12a +b 762 a m2-n?2 x-3 m
1) - — 2) - = ;
3a a? 21b x2-9 m-n x+3
_ 2 _
3)a b+ 1 :2a+b; 4)x_x Xy x .
2a +b a-b a?-0b2 xX+y x-y
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7.2. BuromamnTe mii:

10x +y 3y* x a?-4 a-2 2

1 : 2 : - ;
) S5a x2 1by )9—1’)2 3+b 3-b
n 1 2 _ 2 2
3)x y ., X y; 4)erm tmn o m
3x—-y x+y 3x-—-y n-m m+n

7.3. llapanaimmiens-BidouHuk, ykpainens Ouser IBa-
D HeHKo, mpommuB 62 kM Jla-Manmem. 3uaii-

. 2b a?2-b2 10m
OITh 3HA4YeHHA BUpasy — + g ’
m 5m?2 a+b

Axao a = 4,5, b = 2025, m = 0,5, Ta gisHae-
Tecsl, 3a CKiJIbKM TI'OAWH CIOPTCMEH IIPOILINB
Hebe3IIeuHy IIPOTOKY.

7.4. CopoctiTh BUpas:

x T 1 m m
D|=—+—+2|- - 2)[1+—|:|1—-——1
)(7 & Jx+7 ) SnJ( 3n)

a a+ 2 x 9% + 6

- 3a |- - 4)| 2+ }
3)(a+2 ) a ) x+1j 5x2 + 5x

7.5. CuopocriTh Bupas:

|
|
(ia o)
|
(

b b-3 m 4m + 12
—=2b |- — 4 : .
3)[17_3 J b ) ) m? + 2m

7.6. JloBenmiTh TOTOXKHICTH:

2a a? b a-b
| 1-—+—=1] = s 2)

b b2) a-b b

7.7. JloBemiTh TOTOXKHICTH:

A
Yy Y x+y Yy

2) 2_m_i . l.,. 1 _2m—n
n2 2m) \n 2m n

@ 7.8. Bukonaiite mii:

1)[x—2_x+2)x2—4. 2)(a+3_a—3). 24a
x+2 x-2 4x a-3 a+3) a2-6a+9

7.9. Buromaunre aii:
8m m+1 m-1 a-2 a+2) a2-4a+4
1) : = ; 2) + :
m-1 m+1 a+2 a-2 2a2 + 8

m2 -1 ¥
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7.10.

7.11.

.12,

7.13.

7.14.

7.15.

7.16.

7.17.

7.18.

CmpocriTs Bupaa:

1) 36 '(a+3_a—3+ 36 j 2) 2x+y+2x—y _x2—4y2
‘a-3 a+3 a2-9/) x—2y x+2y) x2+y?’

a-3

CmpocriTs Bupaa:
n 16 _(x+2 16 x—2J; 2)(5a+1+5a—1)_a2—4.
a—2 a+2 ) ba?2 +2

x—2 x2-4 x+2
IloBeiTh TOTOMKHICTh
a a a? + 25 a-5 1

a-5 a+b 25-a2) a2+10a+25 a+5
JoBemiTh TOTOXKHICTh
b b2 + 49 b b-7
+ - : =b+T,
b+7 b2-49 b-T7 b2 +14b + 49

Buxonamnre mii:

D( 11 ), 2a
1-a2 a2+2a+1) a2-1
(x+1 x+3 6 ) 4x2 — 4
2) - + : .
2x -2 2x+2 2x2 -2 5
Buxkonatite mii:

oL ___1 a4
4-a2 a2 -4a+4 2a
a+1 a+ 2 21 —-a 4
2) — + : .
3¢ -3 3a+8 3a2-3) a2-1

IloBemiTh TOTOXKHICTh:

1)(2— 2a2—a):( I __&-l J:a+1-
a2 —a+1 a+l a?2-a+1 ’
2)( m—2 _6m—13)_2m3+16:3—m

m2-2m+4 m3+8 18 —6m 3

x+2°

HoBenitTsh, 1m0 AJig BCiX JOIMYCTUMUX 3HAUYEHb 3MiHHOI 3HAUEHHS BUPA-
3y He 3aJIe’KUTh BiJ 3HAUEHHS 3MiHHOI:

a+2_( 1 . 3a — 8 _4a—28
16 a+2 a2-2a+4 ad + 8

1 3 3 2a—1)
2) - - a- .
a+1 a3+1 a?2-a+1 a+1

HoBemiTh, IO AJA BCiX AONYCTUMHUX 3HAUYEHb 3MIiHHOI 3HAUEHHA BUPAa-
b—2_( 1 +9b+6_ 1-2b
15 b-2 3-8 b2+2b+14
JEeKUTh.

?

1)

3y J BiJl 3HaueHHs 3MIiHHOI He 3a-
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7.19.

7.20.

7.21.

7.22.

7.24.

7.25.

7.26.

58

issuu-downloader.com

IlogaiiTe y BUIIALL parioHaJabHOrO APoOy:
m n)
n m

X 2 X ?
Yy Yy .
(_!,2 B _DCZJ + (—!,2 i —xZJ i

IlepeTBOpPiTH BHpa3 Ha Apiod:

2 2 2
1)(5+£J; 2)(32”] —(%—1).
y x n n

CupocriTh BUpas:

_ 1 1
-3 R T
X a P =2p
1) 1’ 2) “x +a i 3) 1 1°
1+= =1 —_———
x a pZ 2p?
_6c—9 X _x+1 1 _ 1
G x -1 I n-m n+m
) —3 9 -1 977 T
—-1 - +
c x +1 x n-m n+m
CrpocriTs BUpas:
1+i M_l 4it+%
m m 4ttt
1) i 2)3p_m - 3) 1 1
1-— +1 —eefr—
m m 412 ¢2
1 m 2+m 1 1
b 2_m 2" x+2
& -m m_ x —
D o-v P m 2-m VT 1
i 2+m m X—2 x+2
7.23. loBexmiTh, 110 AJIA BCiX AONYCTMMHX 3HAYEHb 3MIHHUX 3HAUYEH-

8 ( 2a - 0,5b . 24ab | 1 ] ;
. B
da—b 4aZ +ab+0,2502 64ad — b5 2a-—0,5b)

3HAUEeHHA 3MIHHUX He 3aJIe;KXUTh.

HS BUPA3y

3HalgiTh 3HAUEHHS BUPA3y
L5a—-4 = 2a-14 N 1 4
0,5¢2 —a+2 0,5a3+4 a+2) a+2

Ao a = 197.

. 1 o . 2 1
Bigomo, 1m0 x — — = 7. 3HaligiTh 3HAUEHHS BUpPas3y X* + —
x x

. 1
3HafIiTH, 3HAUEHHA BHUPa3y X2 + —» AKIo X + — = 3.
x x




PauioHanbHi BUpasu

O
7.27. CopocTiTh BUpas:
i 8x% +2x  2x+1 1+2x+1_4x2+10x‘
8x3 -1 4x2 +2x+1 2x 4x2 + 2x )
2p2—2p+1’ 2p  1-p N 2 ). p-1
) 4 pd+1 p2-p+1 p-1) p+1

7.28. HoBeniTh, 1110 3HAUYEHHS BHUPA3y

(Zx 2 4x J( 2x 2 4x )
+ + + —
x+1 x-1 x2-1)\x+1 x-1 =x2-1

He 3aJIeKUTh BijJl 3HaYeHHSA 3MiHHOI.

7.29. loBeniTh, 1110 3HAUYEHHSA BHUPa3y

m2 —3m N 1 3-m 2
m3+3m2+3m+1 m2+2m+1)\m2-2m+1 1-m
€ DOJATHUM IJIA BCiX JONYCTUMUX 3HAUEHb 3MiHHOI.

|-)('| 7.30. IlomaiiTe y BUrIaai pamioHaabHOTo Apoby abo 1mijgoro Bupasy:

X m
1)1 ———; 2)

1=

1-m
7.31. TlomaiiTe y BUIVIAAL pallioHAJBHOrO APo0y ado Iijloro BUpasy:

2% 1
1)1+ — 2)

1-

@ Bnpatu gas nobmopents

7.32. IlogatiTe BUpa3 y BUIVIAAL CTEIIeH:

1) x7x3 : x2; 2) (x® : x2) : x;

3) (a2)3 - a; 4) (x3)° : x*.
7.33. HoBexits, mio uncao 82 — 412 pginureca mHa 7.
7.34. IlobyayiiTe rpadik QyHKIii:

1)y = 2x + 4, axmo x <0,
= 4 - x, axmo x = 0;

2x + 5, axmo x < —1,
2)y =43, axkmo —-1< x < 4,
x—1, akmo x > 4.
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O
Migzomyimecs 4o bubueHHs Hobozo mamepiany
7.35. [lna akux 3HaUeHb 3MiHHOI Mae 3MicT BUpaas:
-1 2
X 2) ——; iz
7 x -1 x(x + 3)
1 1 e x-5
4) — + : 3 ; 6) ——?
)x x—5 )x2—9 )x2—4x
7.36. lna AKX 3HaUYeHb 3MiHHOI JOPiBHIOE HYJIIO 3HAYEHHS APoO0y:
_ 2
1) (m 1)m; 2) i 2x; 3) (m + 2)m; 1) x 9
m + 2 8 m2 -4 x2 + %
7.37. Po3B’s1:KiTh PiBHSAHHS:
1) 2(x —3) = 4(x + 7) — 11; 2)5(x —2) —7(x + 1) = 9(x — 8).
7.38. Po3B’s1:KiTh PiBHAHHS, BUKOPHCTOBYIOUM OCHOBHY BJACTHUBICTH IIPO-
MOPITii:
1)2x—4=3x+1; 2)295—11=3x+17.
7 9 5 10

= Kummeba mamemamuka

7.39. 3apobiTHa miara BoOAifiKM TpoJieiibyca mpomopIiiiiHa KimbkocTi Bif-
IpamnboOBAaHUX TOAWH. 3a MicAIlb BoAiliKa BigmparoBaaa 160 roguH Ta
orpumaja 21 600 rpH. CRijJIbKH TOAZWH MAa€ BiAIIpaIjoBaTH BOIiMKa
HaCTYIIHOrO Micsaild, 100 orpumaru 24 300 rpa?

@ Likabi zagaui — nomipkyd ogHave

7.40. (3 KHuzu «YHigepcaavHa apu@pmemurxa» Huviomona.) IexTo 3abakaB
PO3AiJIMTH TEeBHY CyMy KOMITIiB MiK ’KeOpakaMm MOpiBHY. AKOu
B HBOTO OyJyio Ha 8 mmHapiB OinbIne, TO BiH MaB OM JAaTH KOXKHOMY IIO
3 AuHapu, aje BiH po3gaB JuIllle mo 2 AUHAPHU i I1e 3 B HbOTO 3aJIH-
mujocsa. CKiabKu OyJio ;xedpaxiB?

§ 8. PauioHanbHi piBHSIHHS

1. PiBHOCUNbHI PiBHAHHS

I
. P d
’@\ . .
-~ 1Ba piBHAHHA HA3WBAIOTH PIEHOCULbHUMU, SAKII0O BOHK MAaIOTh
OnHiI 1 Ti camMi KopeHi. PiBHOCHMJIbHMMHA BBaKAIOTh 1 Ti pPiBHAHHA,
AKi KOpPeHiB He MaloTh.

Tak, HanpukJalJ, PiBHOCHJIbHUMH € PIiBHAHHA X +3 =9 i 4x = 8§,
OCKiJIBKY KOPEHEeM KOKHOTO 3 HUX € YHCJIO 2.
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O
PiBHauaa x —3 =7 i 2x = 18 He € PiBHOCHUIBHUMM, OCKIiIBKH KOPEHEM
mepiroro 3 HuX € uucjao 10, a KopeHeM Apyroro — uucjo 9.
Panimre, y 7 KJjaci, Bu 03HallOMMJIUCA 3 BJIACTHUBOCTAMM, IO II€PETBO-
PIOIOTH PiBHAHHA Ha PIBHOCUJIBbHI IM piBHAHHA.

~ Vg
- . .
<gp 1. fArmo B OyAb-AKill YacTHHI PIiBHAHHSA PO3KPHUTHU AVKKH abo
3BeCTH MOMiOHI MomaHKM, TO ONEPKUMO PiBHAHHS, PiBHOCHJIbHE
JTaHOMY.
2. fdxmmo B piBHAHHI IIepeHeCcTH MJONAHOK 3 OOHi€El yYacTHHU
y OAPYTY, 3MiHUBIIIA HOTO 3HAK Ha IIPOTHJIEKHUMN, TO OAEPIKUMO
PiBHAHHA, PiBHOCHUJIbHE TAaHOMY.
3. Ao o0uaBI YacTMHM PIBHAHHS HOMHOMKHTH ab0 IOLiIUTH
Ha ogHe M Te caMe BifMiHHe BiJ HYJSA YWCJIO0, TO OIEPKHMO
PiBHAHHA, PIiBHOCUJIBHE TAaHOMY.

2. PauioHanbHi piBHAHHSA

Poasraanemo piBHAHHA:

8- D)t g morsfy ZI2 _EET _ 2 1

X; =14 + —.
3 6 x—1 :

JliBa 1 mpaBa 4aCcTMHHU KOKHOTO 3 HUX € palliOHAJbHUMHN BHUPA3aMH.

Pipaanusa, jgiBa i mpaBa YacTUHU AKUX € PallioOHAJIBHUMH BHUpasaMu,
Ha3WBAIOTh PAYiOHANbHUMU PLEHAHHAMU.

Y mepmmux ABOX 13 3anuMCaHUX BUINe PIBHAHB JiiBa 1 mpaBa YacTUHU €
ninmuMu BuUpasaMu. Taki piBHAHHA HA3UBAOTh YIAUMU PAYIOHALBHUMU
piéHanHamu. KO B piBHAHHI Xoua 6 ogHa YacTWHa € APOOOBUM BUpAa-
30M, TO PiBHAHHA Ha3UBAIOTh 0pobosum payionanvhum pienannam. Tpe-
T€ i3 3ammcaHmX BUIIE PiBHAHBL € APOOOBMM paI[iOHAJLHIIM.

SIK po3B’sA3yBaTH ITiJIi palioHaJbHI PiBHAHHS, MU PO3TJIAHYJH B IIOIE-
penHix kjgacax. PosriisiHemMo Temep, AK PO3B’sA3yBaTH APOOOBi pallioHaJIbHIi
PiBHSHHS, TOOTO PiBHAHHSA 31 3MiHHOIO ¥ 3HAMEHHUKY.

3. O6nacTb BU3HAYEHHS PiBHAHHSA

Jlira i mpaBa wacTuHU APOOOBUX paIlioOHAJIBHUX PiBHAHBb MOMKYTH MATU
3MiCT He JJId BCiX 3HAUYeHb 3MiHHOI.

3HayeHHA 3MiHHHX, IJId AKUX JiBa 1 IpaBa YaCTHHU PiBHAHHS MalOTh
3MicT, Ha3WBaIOTL donycmumumu 3HAYLEeHHAMU 3MIHHOL Yy PiBHSHHI.

I1i sHaueHHA YTBOPIOIOTH obO/acmb eudHaveHHs pieHaHns (OBP), abo
obaacmvb donycmumux 3HaveHsv (O03) sminHOl y piBHAHHI.
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®)

O6nacmio eusnavennsn pienanna (OBP) HazuBaOTh MHOKUHY 3HaUeHb
3MIHHOI, OJIA AKKUX MAaIOTh 3MiCT OOMIBI YacTHMHU PiBHAHHSI.

4. BukopucrtaHHs yMOBU PIBHOCTI ApO6y Hy”nto

P B =1
Haramaemo, mo — = 0, kKoau Y Takux BuUmajgkKax KasKyTbh, IO

Q@ Q = 0.
P=0,
QR =0.

pPiBHAHHA 5 = 0 pieHocuavHe cucmemi

) x
m PosB’s3aTu piBHAHHS 5 = 3.
x J—

Posg’sa3aHHs. 3a TOTTOMOTOIO0 TOTOKHUX MEePEeTBOPEHb i BIaCTHBOCTEH PiB-
. & . .. . .
HAHDb 3BeJleMO PiBHAHHA O0 BUTJIALY 6 =0, ge P i @ — uigi pamionanbHi

Bupasu. Maemo:

£ _g B 8 _pq BoMESS) , BoSWE0_,
x—2 x—2 1 x — 2 x—2
. 6 — 2x
OcTaTouHO MAeEMO PiBHAHHS: Y = 0.
x_

. X .
To6 npi6 ~_2 IOPiBHIOBAB HYJIIO, Tpeba, 100 umcenbHUK 6 — 2x 10-
s

PiBHIOBAB HYJIIO, a 3HAMEHHHUK X — 2 He JOPiBHIOBAB HYJIIO.
Toni 6 — 2x =0, 3Bigku x = 3. [lna x = 3 sHamMmeHHUK X —2=3—-2=1=0.
Orxe, x = 3 — eAUHUN KOPiHL PiBHAHHA.
Po3B’A3yBaHHA OCTAHHBOTO PiBHOCUJIBHOTO MAaHOMY PiBHAHHS, BPaXOBY-
I0YM YMOBY PiBHOCTi Apo0Oy HYJIIO, 3pYYHO 3aIllMCyBaTH TaK:

6 — 2x 6 -2x =0, X = 8,

=0 x =3.
x -2 x—-2=0; & = 2

Bionosids: 3.

OT:ke, po3B’A3y0un NpoOoOBe pallioHaJIbHe PiBHAHHA, MOXKHA:

1) 3a OOIIOMOI'OI0 TOTOMHHX IIePE€TBOPEHDb 3BECTHU piBHHHHH A0 BUTJIAOY

Q

2) OpupiBHATH YMCeJbLHUK P mo HyJad @ po3B’s3aTH ojep:KaHe I[ijie
PiBHAHHA;

3) BUKJIOUMUTH 3 HOT0 KOPEeHiB Ti, 3a AKHX 3HaAMEHHHK @ ITOPiBHIOE
HYJIO, i 3ampcaTy BigIIOBiOL.

y
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O
m Yu € piBHOCUIBHUMHU PiBHAHHSA

2

x—2=0 : 2x — x -0
x+1 x—3

Poszé’szanHa. OCKiIbKM pPiBHAHHS HA3WBAIOTh PIBHOCHJILHUMH, SIKIIIO
BOHM MalOTh ONHI i Ti caMi KopeHi abo He MalTh KOPEHiB, 3HAHJEeMO KO-
peHi MUX PiBHAHB.
Ilepimre piBHAHHA Mace eIUHUHM KOPiHb x = 2, a Apyre — aBa KopeHi: x = 0
ix =2 (po3B’AXKiTH PiBHAHHA caMocTiiiHO). ToMy piBHAHHSA He € PiBHO-
CUJIbHHUMU.

Bidnosgidv: Hi.

5. BukopucrtaHHs OCHOBHOI B1aCTUBOCTI Nponopuil

Axmmo gzjx,ToPNzMQ,,ueQ;tO,NiO.

Poss’ . 2x+1 x 1
O3B dA3aTu PIBHAHHA = 9 + 1.
x —_

x -1
Poszé’sazanns. 3aaiigemMo obJiacth BusHaueHHs piBHAHHA (OBP). OcKinb-
KM 3HaAMEHHUKHN APO0iB He MOMKYTh OOpPiBHIOBaTH HYJIO, TO X — 1 # 0
ix—2#0. Maemo: x # 11 x # 2, Tooro OBP micTurs yci umcaa, kpim 1
i2.
3BezeMO pPiBHAHHA A0 BUIJVIAAY IIPOIOPILii, ZOZABIIM BUpPa3W y IIpaBiid

L. 2x +1 x+x -2
YacTUHI PIiBHAHHSA: = .
x -1 x— 2

2x+1 2x -2
Onpep:KkuMO: = .

x -1 x -2
3a OCHOBHOIO BJIACTHBICTIO IIPOIIOPILii, MaeMo:
2x +1)(x —2)=02x — 2)(x — 1).
Poas’sa:xemo me piBHAHHA:
2x2 —4x +x — 2=2x2 - 2x — 2x + 2,
3BigKHU x = 4.

Ockinpku uucao 4 manexutrs OBP, To 4 € itoro xopeHem.
3amnuc po3B’sA3yBaHHdA, 11100 He 3a0yTu BpaxyBatu OBP, 3pyuno 3akiHuu-
TH IIePeXOoJOM BiJ PiBHAHHA 0 CUCTEMH, AKa MOMY PiBHOCHUJILHA:

x + 1)(x - 2) = (2x — 2)(x — 1),

2x+1:2x— ; % —1%0
x—1 x— 2
x—-2=0;
2x2 —_4x +x-2=2x2-2x-2x+2, [x =4,
ez 1, x =1, % =4,
x # 2; x # 2

Bionosiov: 4.
O 63
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O
OT:ke, OJas Po3B’A3YBaHHSA APOOOBOTO PAIliOHAJBHOTO PiBHAHHS MOXKHA:

1) smaiiTu oOsacTh BusHaueHHA piBHAHHA (OBP);

. P M
2) 3BeCTH PiBHAHHA 0 BUTJAIY 6 = N;
3) sanucatu piBHAHHA P «+ N = M « @ i po3B’aA3aTu Oro;
4) BUKJIIOUUTU 3 OTPUMAHUX KOPEHiB Ti, o He Hauexats OBP, i 3amu-
caTH BiJIIOBiAb.

w

6. MeTog MHOXeEHHA 060X YaCTUH PIBHAHHSA
Ha CNiNlbHUA 3HAMEHHMK ApPo6iB
, . x—2 5 5
G ELESS Po3B’a3aTu PiBHAHHSA 5 =— — :
x4 —1 =H*—x X°+x
Posze’a3anns. 3uaimemo OBP Ta HafimpocTiminii cHiJibHMHA 3HaAMEHHHUK
ycix apobiB piBHAHHS, PO3KJABINN 3HAMEHHUKU HAa MHOKHUKH:

x—2 B 5 N 5
(x-Dx+1) x(x-1) x(x+1)°
OBP wmicturs yeci umena x, gnag akux x # 0, x — 1 =0, x + 1 # 0. Orxe,
BCi 3HaueHHA x, Kpim umces 0, 1 i —1. A HaAOPOCTIiIINM CIiJIBHUM 3HAa-

MeHHHKOM Oyze Bupas x(x — 1)(x + 1).
IlomHOXKXUMO 00UIBI HaCTHMHU PiBHAHHS Ha Ie#fl BUpAas:

o8 P B e+ D,
(x-1Dx+1) x(x-1) x(x+1)
Martumemo: x(x — 2) = 5(x + 1) + 5(x — 1), a micma cHIpoIeHHS:

x2 - 12x = 0, TobTO X(x — 12) = 0,
3Bimkm x = 0 abo x = 12.
Amne uncio 0 He Hanexxuts OBP, ToMmy He € #iloro KopeHeM.

Ot:xe, uncyao 12 — emnHUN KOPiHb PiBHAHHS.
Bionoegiodv: 12.

PosB’si3ytoun npoOoBe pallioHa/IbHEe PiBHAHHSA, MOJKHA:

1) sraiitu OBP;

2) 3HaWTH HAWOPOCTIINMWN CHiIbHUN 3HAMEHHUK Apo0iB, IO BXOAATDH
Y PiBHAHHSI;

3) HOMHOKHUTKU OOHMABI YacTHHMN PiBHAHHA Ha Ied CIiJIbHUI 3HaMEH-
HUK;

4) po3B’sI3aTyU OJep:;KaHe ITijie PiBHAHHS;

9) BUKJIOUHUTH 3 IOro KOpeHiB Ti, 1mo He Haxexxkats OBP, i sanmcaru
BigIIOBigb.

v

@ Aki piBHAHHA HasMBaloTb pauioHanbHUMK? O Ake piBHAHHA HA3MBAKOTb LiNnUM padio-
HanbHUM, a sike — apoboBuM pauioHanbHUM? O Ak MoxHa po3B’sa3aTn apobose padio-
HallbHe PIBHAHHA?

o4 o)
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Fosb sximb 3agaui ma bukonaime bnpabu

PauioHanbHi BUpasu

ii | 8.1. (Vcrno.) Hassirs miji pamjioHaJibHI piBHSIHHS, APO0OOBi palioHa/ b-

Hi piBHAHHA:

= 15.

2 _
n*=1_
X
a2
Hn3I=% _ o
x+1
4)x+5=0.
X
4)x+7:0.
X
nr=1_o
1-x
yE=2._ g
x -2
e et
x -2 x -3

1)§+£:1; 2)x2 - 2x(x +3)=x-T;
x 3
3)x+2_x—3:15; 1) 4 B 8
4 8 x+2 x-3
8.2. Yu € umcio 1 KopeHeM PiBHAHHSA:
-1
H—> =0, 2T"==o0 gy —
x+2 x+ 2 x -1
8.3. Ym € yncao 2 KOpeHeM PiBHAHHSI:
nE=2_0. 9% _o 3) =~
x+3 x+3 x—2
8.4. Po3B’s:KiTH piBHAHHS:
1) x _ 0 z)x—3=0; 3)x+2
x—2 & x -1
8.5. Po3B’sKiTh piBHAHHSA:
1) x _ 0 Z)X_Z:O; 3)x+3
x+1 ' x—4
@ 8.6. Po3p’aKiTe piBHAHHA:
_ 2
1)2x 8:0; 2)3;vc+7:o; 3) x
x+4 x x—-9
8.7. Po3B’s:KiTh PiBHAHHS:
_ 2
1)3x+1220; 2)23.5 5:0; 3)
x—4 X x+1
8.8. 3mHangiTh KOpeHi piBHAHHA:
HnE-E2% g .-z 3L
x+ 2 x -4
8.9. 3mayipgits KopeHi piBHAHHA:
n2rl s 0, 2-* -5
& x -4
32 =2 n2-2
x+2 3 x—-2 x+4
8.10. Ym € piBHOCUJIBHUMU PiBHAHHA:
i 4 [, x-5 38-x
1) = i = -
w—2 x—2 % x
2 2 _ _ _
2)x +2x:x 4i2x 3 «x 220?
x —3 x -3 3x 3x
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8.11.

8.12.

8.13.

8.14.

8.15.

8.16.

8.17.

8.19.

Yu € piBHOCUJIBPHUMUM PiBHAHHS:

1x—4_2—x_ x 3

) x  x ! x+1 x+1

2) X — % :x2+5 5 3x -1 2x-5 _
x -1 x—1 2x 2x

Po3p’s1:kiTh piBHSHHS, BUKOPUCTOBYIOUM OCHOBHY BJIACTHUBICTHL IIPO-

MMOPILii:

0?

2 _ 2
2= o 9325 1 _ g1
x+1 X
— 2 _
3)x_3:i; 4)u:2x+3.
2x2 +1 2x 2x -1

Po3B’s1:KiTh PiBHAHHS, BUKOPUCTOBYIOUMX OCHOBHY BJIACTHUBICTH IIPOIIO-
pii:

2 2 _

x—2 %

— 2 _
gy, L, P it A VY

2x + 3

. " . 2 '
3HaumiTe Apid, 10 AOPiBHIOE 3’ Yy AKOr'0 3HAMEHHUK Ha 5 Oijabpmimii 3a

2x2+3:x

YHCEeJIbHHUK.

3HaAgiTh Apid, IO AOPiBHIOE g, y AKOT0 YHCEeJbHUK Ha 12 MeHIIni

BiJl 3HaMeHHUKA.

3
Axe umcio Tpeba momaTu OO YHCEJIbHHKA APo0y ——, I[00 OTpUMAaTHu

i 10
i6 —?
Ap1 2
. ) 5%
fke umcio Tpeba BiZHATH BiJ 3HAMEHHHKA IPO0y 18’ m00 oTpuMaTHu
1
i6 —?
Ap1 3
E 8.18. Po3p’aKiTh piBHAHHA:
1)x+4_x+8=0; )L_L=L;
2x-1 2x+1 5 10x 30
3) 2+ 1 =8—x; 1) 11 =i.
x—-2 2-x x—1 bx-5 10
Po3B’s1:kiTh piBHAHHS:
1) x+1  x _0; g)i_izl;
3x+1 3x-1 6x 2x 6
33+ 1 - % ) N S |
1-x x-1 4x+4 x+1 8
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8.20.

8.21.

8.22.

8.23.

8.24.

8.25.

8.27.

8.28.

8.29.

YHu € piBHOCUJIBHUMMYM PiBHAHHSA

2x+6 3x-7 . x—-2 x+2 8
+ =51 + = ?
x+1 x—2 x+2 x-2 x2-4
Yu e piBHOCUJIBHUMM PiBHAHHSA
3x—-12 x+12 .x+1 x-1 2
+ =4 i + = yd
x -3 x x-1 x+1 x2-1

YucenbHUK APO0Yy Ha 9 MEHINHH BiJ 3HaMeHHHUKAa. JIKIIO [0 YHCeJIb-
HUKa goaatu 14, a Bixg sHamMeHHuKa BigHaTu 1, To omepxumo Apiod,
o0epHeHUM JaHOMY. SHAUIITH IMOYaTKOBUM Npil.

3HaMeHHUK Apo0y Ha 3 OiJIbIIMEA 3a YUCEJBbHUK. SIKITO 0 YMCeJIbHU-
Ka JgomaTh 8, a BiJi 3HaMEeHHUKAa BigHATH 1, TO oJep:KMMO Apid, oOep-
HEHUII JaHOMY. SHAUIITh IOYATKOBUI APio.

3HaWAITh KOpPeHi piBHAHHSA:

x2 -2 r—1 x4+3 x2 +1 x 2
1) = + - 2) = 4 L
x2 + 2x x x4+ 2 x2 -1 x+1 x-1
Po3B’sa:xiTh piBHAHHS:
2 _ 2
l)x 2:x+2+x+3; z)x +8: ¥ N 3 .
x2 —x x x—1 x2 -4 x+2 x-2

8.26. Po3B’a:kiTh piBHAHHAI:

x—-1-5 x—1-1
plemt=s_ o o1t
x—8 x(x — 2)
. . x -2/ -3 x —2|-2
3HaigiTe KopeHi piBuanua: 1) ——— = 0; 2) ———— =0
x -5 x(x — 4)
s AKUX 3HAUEHb @ PiBHAHHSA He Ma€ PO3B’SA3KiB:
x —2a x—a+1
1) ———————=0; 2) ———=0?
)x(x—8) )x2—3x
— —-2a -1
g axux 3HaUYeHb a4 PiBHAHHA o —w)e 3 s —1) =0 mae surre
x —

OIUH KOPiHB?

@ Bnpatu gns nobmopenns

8.30.

=

8.31.

10x  x-8 120
x+2 3x+6 x%2-8x

Cuopocrite BUpas Ta 3HAWUAITH HWOro 3HAUYEH-

Ha, akimo x = 20. Bigraxk gismaerecd, CKijlbKHM oJiMOificBKHIX Menma-
Jenn y ckapOHuili rimuactku Jlapucu JlarmHiHOI, ITOYeCcHOI rpoMaaaH-
Ku Micta XepcoH.

4a2 - b2 +2a - b
4a2 + 4ab+ b2 +2a + b

Croporitb apid
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‘ Migzomyimecs 4o bubueHHs Hobozo mamepiany

8.32. 3HanigiTer 3HAUCHHA CTEeNeHd:

1) (-2)3 2) 143 3) (-1 4) 03;
2\? 5
5) (0, 3)3; 6) (-0, 8)?% 7) (—?) : 8) (—gj X

8.33. O6uuciire:

2 2
1)25-38%5 2)(-1)° + (-3  3)4° '(—zj ;o 4)5°: (g) :

8.34. IlopaiiTe y BUIIAOi CTeeHs 3:
1) ocuosom 2 umcia 2, 4, 8, 16, 32, 128, 512;
2) ocHoBoio 3 umcia 81, 243;
3) ocHoBOIO 5 umcia 5, 25, 625;
4) ocuoBoro 10 ymcmaa 100, 10 000.

HO0
TTr7

E| Kummeba mamemamuka

8.35. ¥V uepBHi 1 Kr moMizopiB Ha PMHKY KOIITYBaB y cepesubomy 60 rpm.
Y nunui ng Bapricth 3Menmmiaacsa Ha 30 %, a B KiHIII cepnHa — 1mie
Ha 50 %. CKifBbKY B cepeHbOMY KOIIITYBaB HAa PUHKY 1 KI' IOMiJgoOpiB
V KiHIi cepnusa?

@ Likabi 3agaui — nomipkyd ogHave

8.36. BudamHi ykpaiHyi. 3anUIIiTh IO TOPUIOHTAJISAX IIPi3BUINA BUJATHUX
VKpaiHIiB (3a moTpeOM BUKOPHUCTOBYIHTE JOJATKOBY JiTepaTypy Ta iH-
TEPHET) i OTpMMAaETe y BUIIJIEHOMY CTOBIYHUKY IIPi3BUIIle BUIATHOIO
$paHIy3bKOTO MAaTeMaThuKa, IIpPO0 MOOCTiIKeHHS SAKOro mIi3HaeTecs
B OJHOMY 3 HACTYIIHUX PO3/iJiB.

1

1. HafiTuTy/oBaHilIa yKpaiHCbKa AUPUTEHTKA, KOTPa cTaJja IIePIIo0 KiH-
KOIO-AUPUTEeHTOM 3a Maiiike HOiBTOpacTOJIITHIO icTopiro «MeTtpomoiri-
TeH-omepa» B Hrio-llopky. BxomuTe mo Tpilfiku HaHKpammx IUPUTEH-
TOK CYYaCHOCTI.

2. In)xeHEep-aBiaKOHCTPYKTOP, IO HAPOAMBCA B YKpaiHi, KOHCTPYKTOP
OepIIoro TeJiKomTepa.

3. YkpaiaceRum pyrodogicT, Bomomgap «3oyioToro m’aua» 1986 poky.

4. BumaTHa yKpaiHchbKa moereca, Jaypeatrka IlleBueHKIBCBKOI mpemii.
ITouecruii mpodecop KmeBo-Morumnsaucbkoi akangemii, moxTop JIbBiB-
CBhKOTO Ta YepHiBeIIbKOT0 YHIBEPCUTETIB.

68 — O

issuu-downloader.com



PauioHanbHi BUpasu

AOMALWHSA CAMOCTIMHA POBOTA Ne 2

3asdanHa 1-12 marmomos no vomupu eapiaumu sionosioeit (A—I"), ceped
AKUX JuuLe 00uH € npasuivHum. Obepimsv npasuavHuil sapianm 8i0nosiodi.

=]

1
1. S3HAHIITE OOYTOK —52 . ﬂ.
m 5
A B. S B. > T.3m
3 m m
. . 3.9
2. Bukonaiite ginesHsa — : —-
b p
27 3 2
. B. B. 3p? r. 2
p p 3
3. YKaxiTh pPiBHAHHA, KOPEHEM AKOT'O € UMCJO 2.
AX=2_0 B_-* -0
x x -2
B.X"2_0 r*=2_p
x -1 x—2
. m2 —m ap
4. BukoHaliTe MHOKEHHA 5 5 .
p m< —2m +1
a am am I am
p(m —1) " p(m+1) " p(m-1) "m-1
2p7 3
(] -
21 21 21 10
A 8P B. - 3P B. - 5P r. - 8P
als alé al5 ad
2 _
6. 3HaliTH KOPiHb PiBHAHHSA S — 9 = 3%,
x+1
A. -2,5 Bb. 2,5 B. —g I'. KopeHiB Hemae
2 _
7. Caopocrits Bupas (25x2 —10x + 1) : 10x4—2x
%
A. 2 B.10x2 —2x  B.10x — 2 T. 5x2_ :
% 8 .(x+1 4 x—l)
; i : - _ i
HAUAITh 3HAYEHHSA BUPA3y w21 o1 221 x+1 AKIITO
x = 2,01.
A. 0 B.1 B. 2,01 I.2
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= O
9. YKaxXiTh piBHSHHSA, [0 € PIBHOCUJIBHUM PiBHSAHHIO
x—3 s 3 18
x+3 x-3 x2-9
2 .
Aw-B=0 BEZ2 .5 -2 .5 rETF_g
% x+ 2 £

0,1a3 + 0,8 0,5a% —a + 2
0,2a2 - 0,8 0,25a + 0,5
' a+2 B'a+2 B. a-—2 I,.4(a+2)
4(a — 2) a—2 4(a + 2) a-2

E] 10. CopocriTs BUpas

. 1
11. 3HalifiTe 3HaUeHHS BUpasy X2 + —5» AKIO X — — = 5.
% %

A. 3 B. 7 B. 23 I. 27
' _ 2 —|x - 5|
12. Po3B’s:KiTh piBHAHHA Q7 =1,
x T—
A. Posp’askiB Hemae B. 7 B. 3 I'.3; 7

Y 3aedanni 13 nompiéHo ecmaHosumu 8i0nogidHicmbv Mixe iH@opma-
uier, nosnaieHoiw yuppamu ma 6yxksamu. Odna 8idnosidv 3aiiaa.

i3 13. YcranoBiTh BigmoBimHicTh MiKk Bupaszom (1-3) Ta iioro 3HaueH-
Ham (A-T), axmo a = 7.

Bupas SHAYeHHA 8Upasy
1 a2-4 8 A. 2

) 16 a+2 B. 2,25
5 a?+6a+9 a+3 T

. 20 "4 B

[a 4 ) 7d T 2,75
g |[—+—+2]-
4 a a+4

3ABAAHHS AAS MEPEBIPK.M 3HAHb AO § 5-38

ct 5 12 a
1| 1. Bukonaiite oXxKe 1) — - —; 2) — - —.
D UKOHAliTe MH HHSA )4 oz )a2 3

2. Bukonaiite gijenHsa:
p p 2 4

1) =53 2)—i—

) 5 7 ) a2 a
3. Yu € uncio 4 KopeHeM PiBHAHHA:

<
1 X216y, 2 —% =07
x x—4
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(@,
@ 4. BukoHaiTe nmii:
1 2a3 .(_ 5m ); 2) 2 —~3y ab :
15m?2 6a3 a? x2 - 2xy + y?
3m?2 Om3 2 _
3) - 3:[_ J; g P16 248
Te 28¢ 3x -6 bx-10
243\’ a2\’
5. IligHeciTh Api0d mo cremens: 1) (—FJ : 2) (0_3'} .
2 _
6. Po3p’sa:kiTh piBHaAHHA: 1) g b = 0; 2) A" 5 = 4,
x—3 x +1

. 2a+1 2a-1 2a2
@ 7. CrpocTiTh BUpas (2a—1_2a+1)'4a2—1'
8. loBeaiTh TOTOMKHICTH
( T x2+49 7 ) x-7 1
x+7 x2-49 T-x) x2+14x+49 x+ 7

E] 9. Bigomo, 1o x + % = 9, 3HaliiTh 3HAUEeHHA BHpa3y X2 + —xl—z
dodamkosi 3a60anHA
0,2a3 -1,6 0,5a% +a + 2
0,1a2 -1,6 = 0,25a —1
225 _
x—5

E 10. CopocriTh Bupas

11. PosB’sa:KiTh piBHAHHA 0.

§ 9. CreniHb i3 LiZIMM NOKA3HUKOM

, 1. MoHATTA Npo cTeniHb i3 LiAMM NOKAa3HUKOM
~ U

-

NV 7 kmaci MM BMBUAMM CTemiHb 3 HATYPAJIbHUM ITOKAa3HUKOM. 3a
O3HAUEHHAM:
A% =@ 8" eon vl
n MHOMHUKIB

Ioe n — HaTypaJbHe umcao, n > 11 al = a.

Y maremaTuili, a TAKOXK IIiJ Yac po3B’A3YBAaHHS 3aJaY IPAKTHYHOIO
3MicTy, HanpukJaaa 3 Gisumku ado Ximii, TpanJaAOTHECA CTEeNeHi, MOKa3HUK
SIKHUX OOPiBHIOE HYJIO abo € misiuMm Bix’emHUM uuncjaoMm. Creminb 3 Big eM-
HUM DOKa3HMKOM MOMKHAa 3HAWTH B HAyKOBiH i noBinkosiy giTeparypi. Ha-
IPUKJIAL, Macy aToMa reJiio 3amucyloTh Tak: 6,64 -+ 10727 kr. Ik posymitu
sMicT 3ammcy 107272
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Poaraauemo creneHi uncna 3 3 mokasHukamu 1, 2, 3, 4, ... :
31, 32, 33, 34, ... — e BigmoBinuo 3, 9, 27, 81, ...

Y npoMy pAAKY KOXXHE HACTYIIHE YHCJIO BTPHUYi OijbIlle 3a HOIEpemHE.
IIpomoB:KUMO PAOOK Y IPOTHJICIKHOMY HAIIPAMKY, 3SMEHIIYIOYM II[opasy IIo-
KasHHUK cremeHs Ha 1. Ogepxxumo: ..., 373, 372, 371, 39, 31, 32, 33, 34, ...

Takum umHOM, umcao 3° mae 6yru Brpmui menmum Bif 31, Tobro Bix

umcaa 3. AJle BTpHYi MEeHIIHM Bif umciaa 3 € umeao 1, oraxe, 30 = 1.
PiBHicTs a° = 1 cupaBmKyeTbea A OyAb-AKOI OCHOBU @, AKIN0 a # 0.

HynboBuit cremidp BiAMIHHOTO BiJ HYJIA YHCJIa G JOPiBHIOE OAUHHUIILI,
TooTo @ = 1, e a # O.

IloBepHimMoca mo pAAKa 3i cremeHAMU 4YHCJIa 3, A€ JIiBOPYydY Big umc-
ada 39 = 1 zanucano umciao 37 1. Ile umcao BTpuui menmre Big 1, To6TO

ITOPiBHIOE 5 Otrxe, 371 = % = % Mipkyooun aHaJIOTiYHO, MaTUMEMO:
1 1 1 1

3_2 = — = —; -3 - = 3 . .
9 32 o7 3T A

Orixe, MaeMO O3HAYEHHS CTEIEeHd i3 IMiJIMM Bil '€ MHUM IHOKA3HHUKOM.

Axmio a # 0 i n — marypajabHe YMCI0, TO 4 " = —,

an
W 3aMiHHTH CTeIliHb ApoboM:
1) 577; 2) x71; 3) (a + b) .
Poszs’sa3anns. 3a O3HAUEHHIM:
1)5—7=i. 2) l_i_l 3)(a+b)—9: 1
57’ 5L ’ (a + b)°
m 3amiHuTH APiO cTemeHeM
1 1 1
1) —; 2 - 3) —=
) a? ) m-n ) 713
, 1 9 1 -1 1 13
Poszg’azannsa. 1) — = a5 2) =(m—-n)1 3) — = 7713,
a? m-n 713

2. O6uncneHHs 3HavYeHb BUpasiB, WO MIiCTATb CTeNiHb
i3 Wi IMM NOKa3HUKOM

T ED OGuucauru: 1) 47 2) (-9)% 3) (-5)72.

Posg’azanusa. 1) 472 = W 2) (-9)° =1;

2 16

s 111
3) (=9) (=53  -125 125
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o,

. . a . .
PosriisaemMo, AK ImigHecTH api0d E IO I[ilJIOoro BiaZ €MHOI'O CTeIleHd.

Axmio n — HarypaabHe uncio i a # 0, maemo:
—-n n n n n n
(E) _ 1 :1:(2) zlza_zl.b_:b_:(ﬁj ,
b a b b" a* a" a

Ot:xe,

a

-n n

b
akmo a # 0, b # 0, n — HarypaJbHe YHCJIO, TO [gj = (—J .
a

1

-2 -
_ 1
OGumcmrn: 1) (25) ; 2) 27-(15) ; 3)(1,6)2.

1\ (7Y? (3Y o9
Poszé’azanns. 1) (Zg) = [gj = (?) = 190°

2) BpaxoByouu TOCJIiIOBHICTL BUKOHAHHA apu(@MeTUYHUX i, criouar-
Ky IIiTHeceMO Api0 A0 cTelleHsd, a IIOTIM BUKOHAEMO MHOMKEHHS:

=4 —4 4
27.[1% :27-[§) :27.[3) 52adl 1Y gl
2 2 3 81 3 3

3) 3anuniemMo AecATKOBUM npid 1,6 y BUTIAAI HempaBUJIBHOTO APoOy Ta
BHKOHAEMO IIiTHECEHHS A0 CTeleHs 3a (hopMyJIOIO:

) -2 -2 2
core-o8) -0 (2] - -2
10 5 5 8 64

9 1 25
Bio 0b: 1) —; 2)5—; 3) —.
ionosiodv )49 ) 3 )64

3. CnpoweHHa BUpa3siB, WO MIiCTATbL CTeneHi
i3 LiZIMM NOKa3HMKOM

PoarnaHemo compollieHHA BUPAa3iB 31 CTeNeHAMH i3 I[IIUM TOKa3HUKOM.
(TEEER Tlopatu Bupas (a3 —b73) : (a7 —b™!) y Burasazi apody.

1 1 1 1
Posé’asannsa. Maemo: (a3 —b3):(a ! -b1) = (a_3 - —) : (_ —~ _) =

b3 a b
_b®-a3 b-a (b-a)b®+ab+a?)-ab b?+ab+a?
a3b3  ab a3b3(b — a) a2b?
2 2
Biodnosgiov: b” +ub+ g
a?b?
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0

[? Akoro 3HaueHHs1 HabyBae Bupas af, skwo a # 0?7 O CdopmynionTe o03Ha4YeHHs cTene-

(o]

—n n
. . . . a b
e Hs i3 LinUM Big'eMHUM nokasHukom. O [loBefiTb TOTOXHICTb (g) = (—) ,adea =0,

a

b=0.

9.2.

94.

9.7.
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Fosb sximy 3agaui ma bukoraime bnpabu

9.1. (YecrHo.) Yu npaBuJIbHA PiBHICTH:

1
= S 0 _
1) 2% = L 2)4° =0
1
3)19°% = ——; 4) (-4)° =17
) o ) (-4)
3aMiHITE ZPOOOM CTEmiHb i3 IIJIUM Bi’eMHUM IIOKA3HHUKOM:
1) 473 2) a™l; 3) p~19;
4) c78; 5) (2a)73; 6) (a + b)™.
3anuIlliTh Y BUIVIAAL APOo0y CTEIliHb i3 IiJuM BiJ € MHUM IIOKa3HUKOM:
1) b3 2) T4 3) 277%;
4) t°5; 5) (8m)%; 6) (c — d)".
SaHI/I]lIiTIa Ipi0d y BUIIAAL CTeleHs:
1
1 3 2 — = 3 >
) — 94 ) o5 i Ry 109
1 1
4 —; 5 < 6) ——.
) m ) (ab)? ) (m —n)*
3aMiHiTH cTemeHeM i3 IiJIMM BiJ’€ MHHUM IIOKA3HHKOM JpPio0:
1 1 1
1) —3 P 3) =3
) c3 197 ) A
1 1 1
4) —; 8) ———3 6) ——
) b ) (cm)b ) (a + x)?
9.6. O0umcaiTh:
1) 772 2) (-2)7% 3) (-1)7% 4) 1271
1\7? 2\
5) (7)1 6) 10°3; =] 3 8 -z 3
) (=7) ) ) [ 3J ) [ 3J
-3 -5 -2 -1
3 1 1 1
)| —| 3 10)|1=]| ; 11)|-1=| ; 12) | -2=| ;
)(4) )(2] )( 3] )( 5J
13) 0,1°1; 14) (-0,2)2; 15) (1,2)°2; 16) (-0,25)73.
O0unCaiTh:
1) 273 2) (-1)°% 3) 1571; 4) (-9)°%
- -5 B .
1 2 1 1
5) | < | s B)Y | —=| § 1] ; 8)|-3-1| ;
)(EJ ’( 3) )(4) )( 7]
9) 0,271; 10) (-0,1)%; 11) (1,5)°% 12) (-0,5) .
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9.9.

9.10.

9.11.

9.12.

9.13.

9.15.

9.16.

9.17.

9.18.

1 1 1 1
IlogaiiTe uwmcma 16; 8; 4; 2; 1; —; —; —; — V BHUTJIALL CTEIeHA
2 4 8 16

3 OCHOBOIO 2.
IlopaiiTe y Buraani cremeHsa 3 ocHoBowo 10 uwmcaxa 100; 10; 1; 0,1;

0,01.
3HAUIITH 3HAUEHHA BUPAa3y:
]—4
O0uMCIIiTD:
-2 -8
1 2
1)-27%  2) (0.4 3)—(——) ; 4)—[——] :
IlopaiiTe Bmpa3 y BUrasani apoOy, IO He MICTHTH CTEIEeHs 3 BiJeM-
HUM IIOKa3HHUKOM:
1) 2a73; 2) 3mb1; 3) a2b 3c; 4) a3b7".

IlomaiiTe Bupas y BUTJIAAL ApoOy, IO HE MICTHUTH CTeIeHdA 3 Bile€M-
HUM IIOKa3HUKOM:

N |
|
= w
i
p—g
|
|
Q| ==

5% 2)(-0,8)% 3)-—[—

1) 4b75; 2) Talp; 3) mn2p7; 4) c2b75,
9.14. O6uwmcIiTh:
1) 81 - 375 2) -25 - 1072 3) 27 - (-18)71;
-1
4) 2% . (—%) : 5) -8 - 274 + 30; 6) 82+ 671;
7) 2,671 + (-13)%; 8) 473 — (-4)° % 9) (-8)2 + (0,4)°%;
1Y\ o\ 3 42
—| -1073; 11) | = =1 3 12) 1,252 + 2,573,
10)(8) ’ )(7J (7J e
3HAWIITH 3HAUEHHS BUPAa3y:
1) —64 - 474; 2) 36 - (—27)71; 3)-7-0,1"2 + 50
4) —3l : (—1]_1- 5) 52— 1071 6) 3,271 + (1 l)_z-
6 \ 6)° ’ ’ 3)"°
-3 -2 4
1 3 2
—| -207% —| =1 ; 9)1,52-1,23,
7)(5] 8)(8J (3) )

OO0umucaite 3HadenHsa supasy 100(37! + 92 —52.34)"1 ra gismaereca,
saAKo Oyna go:kuHa (y M) mpamopa YKpainu, SAKWHA POSTOPHYIHU
B JapHunprkomy pationi micra KmeBa mo nus IlepskaBHOro mparopa
Ykpainu.

IlopiBHAITE 3 HYJIeM BUPAa3:

1) 8713 2) (-8,7)719; 3) (2,971 4) —(-2,1)7".
IlopiBHAMITE 3 HyJIeM 3HAUEHHA BUpPa3y a”, AKIIO:

1) a > 0in — mige uwmco;

2) a < 01in — napHe Big’eMHe YHCJIO;

3) a < 0in — memapHe Bim’eMHe UHCJO.
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®)

9.19. TlopiBHsANTe 3 HyJIeM 3HAUEHHS BUpa3y b™, SKIIO:
1)b=5, m=-13; 2)b=-1, m =—-200; 3) b=-3, m=—-41.
9.20. IlepeTBOpiTH BUpPa3 TaK, 100 BiH HEe MICTHB CTEIeHiB 3 Bi’ e MHUM IIO-

Ka3HUKOM:
m2n2p-3 70 4-1p2

1) 3.4 ° ) Rear s —
cx’a~ S<ex=m-

9.21. BUKOPHCTOBYIOUH BiJ’€MHUI MNOKAa3HUK CTENeHdA, IoJaiiTe y BUIVIAML
ITOOYTKY apio:
3x2 15m 2x x+y)
1 ¥ 2) 8 on s g T
p b>(a — b)? (x —y)
9.22. IlopafiTe y BUTIIAAL JOOYTKY, BUKOPUCTOBYIOUH CTEIliHb 3 BiJl’ € MHUM
IMOKa3HUKOM, APio:

o
n2e3

5m? o p (a + 2)°
1 : 2)——= 3) ——m—; 4) —.
) % ) y'n® ) ct(x - y)® ) (a - 5)?
9.23. IloxgaiiTe BUpa3 y BUIVIALL Apo0y:
1) m3 + n2 2) ab™l + ba™! + 9
3) (m + nH(m! + n); )Y(al+bY:(a2-b2).
9.24. TlopaiiTe BUpa3 y BUIVIALL APo0Oy:
1) xy 3 + x1y% 2)(x2-yH:(xt-yh.
E 9.25. O6uncaire: 1) (1 + (1 — 572) 1)1, 2)(1 -1 + 31)y2)2,

9.26. 3maigite sgavenna supasy (1 + (1 — 37 1) 1)1 + (1 - (1 + 37 1) 1)1,

1 1
9.27. Copocrits Bupasz (1 — x‘z)(l — - ]
x1 -1 x1+1

@ Bnpabu grs nobmopenns

9.28. IloxgaiiTe y Buraani apody Bupas:
a? + 2a 4a _ 2) 3p 8—-p
a2 -4a+4 a2 -4a+4’ p2-2p p?2-2p
9.29. Ceprii ckazaB Oiekcito: «Jlait meHi 2 rpmuBHIi, i Tomi rpoimeit y Hac
crame mopiBay». Omekciii BigmoBiB Cepriro: «Kpaime Tw gait meni
2 rpuBHi, i Tonmi rpomien y MeHe cTaHe BABiuUi OinbIre, HixK y Tebe».
CkiJBKH TpoIIeil y KOXKHOT0?

1)

Migzomyimecs 4o bubuenHs Hobozo mamepiany

9.30. IlogaiiTe y BUIVIALL CTEIIE€HA:

1) a®a3; 2) b7 : b3, 3) (c®)4;
4) m"m; 5) t10 : ¢; 6) (pM2.
9.31. IligHeciTh OO CTEemeHs OJHOYJICH:
1) (mn?)7; 2) (—2p?)%; 3) (—5cm?)3; 4) (—a®c3)10,

9.32. Capocrits Bupas: 1) (5m2n)3 - (0,2m3n)2; 2) (—0,1p"c®)% - (10pc?)3.
76 . O
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= Kummeba mamemamuxa

9.33. PeiiTuHroBa areHIilid BH3HAYA€ PEUTUHI CHiBBiIHOIIEHHS <«Il[iHa—
AKICTb» MOJIA MIKPOXBUJBOBHX IleUell 34 TaAKMMH HOapaMeTpaMu:
cepenHsda 1iHa P Ta mMOKa3HUKHN (PYHKIIIOHAJBbHOCTI F, aKocTi @ i mu-
3aiiny D, — KOJKHHH 3 SKHMX €KCIEePTH OIiHThL Big 0 mo 4 Oauis.
ITincymoByioTs peidTunr 3a dopmynoio R = 8(F + Q) +4D —0,01P.
3a mammMmn TAaOIHUIli, Y SAKil 3a3HAUEHO BCi BUIE3TraJaHi mapamMeTpu,
BHU3HAUTE, AKa 3 MojeJjieli MiKpoxXBuaboBUX Ieueii A, B, B, I' mae
HaWHMKUYNN PEeUTHHI 1 AKAa — HAWUBUIIIWHA.

Mogens neui | Cepennda mina, rpH | PyHKIiOHAJBHICTH AxicTh JAnzain
A 3200 2 3 2
B 3600 3 2 4
B 3800 4 3 1
r 4200 4 2 3

@ Likabi 3agavi — nomipkyi ogHave

9.34. (3adaua Cmengopdcvrozo yHigepcumemy.) Cepen nigyceBux mamepiB
OyJI0 3HaAJIEHO PaxXyHOK i3 3aIMCOM:
72 inpguku — *67,9% momapa.
Ilepmy i1 ocTarHIO MU(PPU BAPTOCTL IHAWKIB 3aMiHUIU «3ipouKaMm»,
OCKiJBKM BOHHU cTepJHucs i cranm HepodbipauBumu. Illo 1me 3a nmuppu
i CKiJIBKHM KOIIITYBaB OAUH iHIAUK?

§ 10. BnacTuBoCTI cTeneHs i3 Li/iIuM NOKa3HUKOM

1. BnactuBocTi cTeneHs i3 WiiIMM NOKAa3HUKOM

BinoMmi HaM BJIACTHUBOCTI CTeIeHA 3 HATYPaAJbHUM IIOKA3HUKOM CIIpaB-
IJKYIOTBCA 1 OJIs CTeOmeHs 3 OCHOBOIO, BIAMIHHOIO Bif HYJd, Ta ILIAM
Bigx’eMHUM mokasumxoMm. OTixe,

ayaa oyab-axoro a = 0, b # 0 i Oyap-AKUX IHiaux m i n:

am.q® = gmtn (ab)n = a"b"
a™ gt = gmn an_a"
(@my = amn b) bm

.

I1i B1acTMBOCTI MOXXHa AOBECTHU, COMPAOUUCh Ha (opmyay a " = — Ta
a

BJIAQCTUBOCTI CTeNeHs 3 HATYPaJbHUM MOKA3HUKOM.
HoBenemMo, Hampukaazm, GopmMyay a™ - a® = a™'™" gada BUOAIKy, KOJU M
i n — Big’emui migi yuciia.
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Hexait m = —p, n = —q, Ae p 1 ¢ — HaTypaJgbHi uncaa. Maemo:

am-an:a_p-a_q:i-i: 1 = 1 :a_(p+q):

aP? al aP - aq aP+4q

= qPr(-9) = amtn,

Orxke, a™ - a™ = a™™", gakmio m i n — Big’emHi 1inai yucaa. W

Axmio oguH 3 moKasHUKiB m abo n — Big’emHe IIije umcI0, a APYrUHA —
HaTypaJbHe ado HyJIb, QOPMYJY JAOBOLATH aAHAJOTiUHO.

2. 3acToCyBaHHS BNacTUBOCTEN CTEMEHS i3 Li/IMM NMOKA3HUKOM
A0 nepeTBoOpeHb BMpasiB

IITTED Buomars xiso

Poss’a3anna.
2) p1s - b20 — b15 -20 — p- 5
3) (x73)2 x4 = x 32 x4 x 6. 14 o 5 6+(14) = 520

W IlogaTtu cremiHb y BUIIAAL JoOyTKY (4a’b~6)72,

Poszs’asannsa. (4a°b=%)2 = 4-2(a*)2(b6)2 = %a—lobm.

Bionosiov: li a~10p12,

GIIETED Crpocrura spas - x4y - (~4y~)
’ 1 3.5 5y 1 ~34 . 5y-5 ~3+14,5+(-5
Pose’asanna. Ex y° - (—4xy=) = §~(—4)-x x ~Yoy® = =2y 3H1yb+ (-8 =

2
= 2020 ==,
x

Bidnosiodwv: —3.
22

G EnESS TlogaTu y Burasaai Bupasy, IO He MiCTUTH CTEIEeHiB 3 Bix' eM-

5. \3 -2
x°y 9
HAM MOKa3HUKOM, BUDAa3 ; :

3 x-3y2
—2.,\3 9 7?2 3 \? 3,2 2 33 .,6,4
Poss’a3annsa. x Y g e =|— | *X Y :%:
3 x3y x2y 9 x6y3.9
27 1
20 6+6,4-3 _ —
810 Y T8¢

Bionoegiob: %y
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3. 3acTocyBaHHSA BJIaCTUBOCTEN CTEMEHS i3 LiJIMM MOKa3sHMKOM
[0 o6uymncneHb 3Ha4YeHb BUpa3iB

94 . 3—22

m O0uucanTy ——.
275

Posze’sa3annsa. Ilogamo 9 Ta 27 y BUTJIAAL CTEIeHsI 3 OCHOBOIO 3 Ta BHKO-
PHCTAEMO BJIACTHBOCTL CTEIIEH:

94 . 3—22 (32 )4 . 3—22 38 . 3—22 3—14
27—5 - (33)—5 - 3—15 - 3—15
Biodnosidv: 3.

— g-14-(-15) — g1 _ 3

23n—2 . 3n+1

G ELRSS O0UneauTH 3HAYEHHS BUPA3y T’ e n — Iijie 4HucJIo.
23n—2 .3n+1 23n _2—2 .3n _31 1 23n .3n 3
Posé’a3annA. oan = 25 3y = oF S “otn g = o =0,75,
Biodnosidwv: 0,75.
15 5 . o

(| CdopmynioiiTe BNACTUBOCTI CTENEHS i3 LiNUM NOKasHUKOM.

o

§ Post'axims 3agaui ma bukonaime bnpabu

@ 10.1. (Ycno.) fki 3 piBHOCTEl € TOTOXKHOCTAMU:
1y m?» m~7 = m2ly 2)a®ca=a 3)ad-ad=a;
4) c8 : ¢75 = 13 5)ct:cd=c; 6)m:m8=m",;
) (@)L =a; 8) (b2) 3 = b'S; 9) ()2 = 1107

10.2. ITopgaiiTe y BUTIIALL cTeleHs MTOOYTOK:
1) a’a2; 2) a "ab; 3) a%9; 4) a *a 3.

10.3. IlomaiiTe y BUIVIALL cTeneHA NOOYTOK:
1) b7b73; 2) b= 6p3; 3) b5 7; 4) b~8p8,

10.4. ITopgaiiTe y BUTUIAL1L CTEeIeHA YACTKY:
1) m3 : m™2; 2) m® : mb; 3y m3:m3 4)y m1: m8.

10.5. IlomaiiTe y BUIVISAAi CTEIEeHA YacTKY:
1) ¢® : ¢71; 2) ¢2 : ¢8; 3)c2: 3 4) ¢ : ¢4,

10.6. ITigHeciTh CTEIIiHb O CTEIeHs:
1) (x %)% 2) (x Hi7 3) (x9)75; 4) (x7).

10.7. TligHeciTh CTEIiHL 4O CTEIIeH:
1) (n3)7 2) (nt5)71; 3) (n7®)% 4) (n®)3.

i2| 10.8. Ilogaiite a1 y Burnsazni [oOyTKY ABOX CTeIeHIB 3 OLHAKOBHUMHU
OCHOBaMM, SAKIIO OAWH 3 MHOKHHUKIB JOPiBHIOE:

1) a3; 2) a"; 3)al 4) al2,

10.9. IlomaiiTe y BUrIALi JOOYTKY ABOX CTENEHIB 3 OJHAKOBMMU OCHOBaAMMU
CTEeIiHb:
1) m8; 2) m2; 3) m17; 4) mO.
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10.10. O6uncaiTs:

10.11.

10.12.

10.13.

10.14.

10.15.

80
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) ) 1V 1)
1) 27 - 276; 2) 573 - b5; 3)(2) (Z],
1\ (1Y 8 . 9. ~15 . 7-16.
4)(§J (EJ, 5) 3% : 39 6) 712 T
_ 1 —15. 11 .
7 9:91; 8)(E) [E) ; 9) (272)%

1

12 1\ 0
10) [[Ej ] ; 11) (0,171)4; 12) [(E) ] .

3HAWIITh 3HAUEHHS BUPAa3Y:
15 1

1 9.—8; 22—32, 3 - il =%
JEEss : ’(J (7)

1 (1Y
4) [—] (—J : 5) 104 : 105; 6) 8712 : 813,

3 3

7 -
2 2

777 8)|=| =] ; 9) (3 1)
) (2 we

V2 4l 70 Ty
10) [[5) J - 11) (0,23)71; 12) {(13] } .

IlomaiiTe y BUTJISAA1L cTelleHsS 3 OCHOBOIO @ BUPAa3:
1) a’ : ad - a2 2) (a5)—3 - al?;

3) (@ ®)® : a*; 4) a® - (a7®)* - a®;

5 a3-a:a%: a; 6) (a®) 2 - (a7 V)8
IlomaiiTe y BUIIAAl cTelmeHs 3 OCHOBOIO b Bupas:
1) b3 : b7 - b2; 2) (b72)4 - p10;

3) (b3)—2 . b3; 4) b7 . (b—2)3 . bO;

5 80 - b4 :b3:0b; 6) (b™H1 - (b2)2.
CuopocriTts Bupas:

1) 4a78b7 - 5a1%3; 2)10m%nt . 0,4mbn-9;

2 1
) -Zb8m |[ -1 - b-4m2 |,
)( 77 J( 6 " )

2) 0,02a86% - 100a3b677;

1 2
4)] -1= —30—5)(__ —2,-3
)( 419 5p

3) %x—‘*yﬁ (~9x5y°3);

CrpocriTs BHpas:

1) 10m3n-2 - 2m—5n4;

3) —%x‘3y7 . 16x1y-10,
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10.16.

10.17.

10.19.

10.20.

10.21.

10.22.

10.23.

10.24.

10.25.

IlomaiiTe y BUrisaai m;o0yTKY CTEHiHb:
1) (xy)% 2) (ab7?)73; 3) (x 1y 7% 4) (m%3)7%
-1

-2
5) (0,1a72)71; 6) (%m‘%) s D285 8) (gb_lc_s) .

IlogafiTe y BUrisagi foOOYTKY CTediHb:

1) (p~2n)7>; 2) (@234 3) (0,2m™4)74
1 -2 3 |
4) (— a—zb] : 5) (—4ab2)73; 6) (— c—2b—3J )
5 4
10.18. IToxgaiiTe y BUIISAAI CTeIIeHA BUPAas:
1) 64m3; 2) 0,01p78; 3) 0,0025¢8pl2; 4) 5%61236_20.
O04uCIiTh:
10-8 . (102)4
1) ((5-2)6 - (5-8)2)L; 9 .
) (52)°6 - (58)2) b= i
3-2)3 . (3-1)5 —2\-5 . (74)-3
5 BB o @5 @
(35)2 (73)4 - (71)8

SHAWIITH 3HAUEHHSA BUPAa3y:

1) (4742 - (@), gy 20 - @2

(2—4 )6 . (22)4 :

3HanmiTH 3HAUEHHS BHUPA3Y:
1) 243 - 375; 2) 64 - (273)3; 3) 578 - 255 ; 125;
4
1 363 .68 83 .9-10
4)491 .| = | ; 8) ————— 6) ———
) (7] ANEGEE T
O0uMCIIiTh:
1) 128 - 275; 2) 81 - (372)3; 3) 778 - 3483 : 49;
-6
1 1002 -.10°7 5-3 . 258
4)362.| = ; 5 - 6) ———.
) (6) ) 10003 ) 1255
6—8 . 2—13
3HanmiTL 3HAUEHHSI BHUPAa3y W Ta MOi3HaeTecs, AKOlI BUCOTHU

(y M) O0yB QuarmiTok y M. [Hinpo, ge Oyj0o IigHATO CTAT YKpaiHu
posmipamu 12 x 18 M i macoio 23 Kr.

CrpocriTs Bupas:
1) 3,5a3b" : (0,5a2b%); 2) 3%x‘12y‘1 : (—1%966!/_4}
CopocriTs Bupas:
18¢ b8 12¢-3 Tx7
1 3 g 2) — . ;
) b3 26a~2 ) 35x 6a8
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10.26.

10.27.

10.28.

10.30.

10.31.

10.32.

10.33.

CmpocriTs Bupaas:

1) 4,9m3n~ : (0, Tmn-2); gy 1 [ X
) 4,9m°n~* : (0,Tmn=2); )x5 ole1 |

IlogatiTe y BUIIIsAi BUpasy, 0 HE MICTUTHL CTEIEHs 3 BiJ’ € MHUM IIO-
Ka3HUKOM:

p8cl2 & paY T Fppyd
D s | D) |aa)s

-2 -2 -3
T2 i a=3b 2
3) [Sy_4J -49x Y- 4) ( 4 a—2p2 :

IlogatiTe y BUIrIsiai Bupasy, 0 HE MICTUTEL CTEIEHs 3 Bi € MHMUM IIO-
Ka3HUKOM:

A AT o @it
(s ) SR

5a-2 )" m-2n3 )" g )
- 25a1b2. :
Do) mewo[") (]
10.29. Copocrits Bupas3 (n — Iijie 4ucJo):
25n 12n a4nb2n—1
1) 5211—3; 2) 22n-1 . 3n+1; 3) a2np3+2n .
Copocrits Bupas3 (m — IIijie YHCJIO):
49m 18m x9my3m—2
D o2 2) Sz gam—1’ ) “Bmyiiam
. X y
CkoporiTs apib:
bn+2 — 5n &+l m=3+5-—m’
1) ———— (n — ui s 2) g5 3 -
) 12 (s Tl i) ) x1 4 x2 ) 5m2 —m9 + m-1
Croporits api6:
18 ) x9 + x5 b5 + 3 — b2
1) m (n — IIuiIe t-II/ICJIO), 2) m, 3) 363 _ B0 1 b2 .

HoBeniTh, 110 A8 OyAb-AKUX I[iIIWX 3HAUEHB M i n BUpas HabOyBae
OIHOTO M TOT'0O CAMOT'O 3HAUEHHI:
om . 3n—1 _ 2m—1 . 3n 72m . 4n

1) om . 3n ’ 2) 49m+1 . 92n-1 _ 4gm-1 . 92n+1 :

@ Bnpatu gas nobmopenHs

10.34.
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O
10.35. [loBeniTh, 110 PiBHUIIA KBAAPATiB ABOX MOCJHiIOBHUX HEMAPHUX Ha-
TypaJIbHUX YHceJl JiIUThCA Ha 8.

MMigzomyimecs 4o bubuenHs Hobozo mamepiany

10.36. BukoraiiTe mii:
1) 2,7 - 103; 2) 1,32 - 105; 3) 4,7 - 1073; 4) 3,42 - 1074,

Y. Y, Y
Ty

= Kummeba mamemamuka

10.37. Y marasuHi CIIOPTUBHOTO OAATY IIPOXOAUTH aKI[isfA: 3a YMOBM KYIIiBJIi
ToBapy Ha cymy nmoHan 5000 rpH Hamaerbca 3HUKKA B po3mipi 10 %
Ha HacTyOHY HOKyIKy. IOasa xoue mpumbaTi BeJIOKYPTKY BapTiCTIO
4500 rpH, BesouepeBumKu BapricTtio 1200 rpH i cBeTp BapricTiO
800 rpu. Ik BoHA Ma€ 3MINCHUTH MOKYIIKY, ITI00 3amJaTUTH HaWMeH-
mre? CKiJIbKHM Yy TAKOMY pasi BOHA 3aIlJIaTHUTh 1 CKiJIBKHM 3a0LIaJUTh?

@ Uikabi 3agaui — nomipkyi ogHaue

10.38. (Oaimniada Hvio-Hopra, 1977 p.) Posp’sixirs piBHamma 2% + 1 = y2
B HATypaJbHUX yHuciaaxl.

§ 11. CranpapTHui BUrnaa umcna

1. NoHATTA Npo cTaHAAPTHUM BUMMAA, Y1cna

Y ¢isumi, ximii, acTpoHOMIii, TEXHII[I YacTO MalOThL CIPaBy 1 3 AyKe Be-
JUKUMH, 1 3 Iy:Ke MaJuMU 3HaYeHHAMU BesqumuwmH. Hampukian, maca 3eM-
ai gpopisaroe 5 976 000 000 000 000 000 000 000 kr, a miameTp MOJIEKYJII
BogHIO — 0,00000000025 M.

YuraTtu Ta 3amMcyBaTH TaKi uYmcia y BHIJIAAL JeCATKOBUX IpoOiB
HEe3pPY4YHO, fAK 1 BUKOPUMCTOBYBATHM TaKWH B3amuc IIiJy yac oOOYMCJIeHb.
Tomy Taki umcaa DOMiJMBHO 3amucyBaTu y Buriaani a - 10", me n — mime
yucJyo, 1 < a < 10. Hanmpukaanm,

5 976 000 000 000 000 000 000 000 kr = 5,976 - 1024 kr;

0,00000000025 m = 2,5 - 10710 1,

KaxxyTs, 1o uncja 5 976 000 000 000 000 000 000 000i 0,00000000025
3allUCaHO y cmandapmuomy éuznadi.

Cmandapmuum 6éuzasadom wucna HA3UBAIOThL MOTO0 3alHC Y BUTJIALL
no0yTKy a + 10", ne 1 < a < 10, n — 1ine uwmco.

Km0 umeso 3ammMcaHO Yy CTAHAAPTHOMY BUTJISZI, TO IMOKA3HUK CTEIe-
HS n HA3WBAKOTh nopadkom wucaa. Hampukian, MopAIoK Yuciia, AKUM 3a-
IIHCaHO Macy 3eMJIi B Kijmorpamax, mopiBHIOE 24, a HOPALOK YHCIA, SKHM
3alrcaHo TiaMeTp MOJIEKYJIM BOAHIO B MeTpax, anopiBuioe —10.

1 Posp’aA3aTu B HATypaJbHMX UYHCIAX O3HAUAE 3HAWTH Ti PO3B’SA3KH, IO € Ha-
TypaJbHUMM YK CJIaMHU.
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O

Y cTraHgapTHOMY BUIVIAAI MOMKHA 3amucaTHd OyIb-AKe OOJATHE UYICJIO.
Ilopagok umKcya Jae yaBJAEHHS IIPO Iie YHCJIO.

Hanopukiaan, SIKIMO HNOPASOK 4YHCJIa X OOPiBHIOE 4, TO Ile O3HAYAE, IO
1-104< x <10 - 104, To6T0 10 000 < x < 100 000. SIKIMO MOPAJZOK UHC-
na y nopiBHioE —2, To 1 - 102 < y < 10 - 1072, To6T0 0,01 < y < 0,1.

Beruknii mogaTHHN HMOPAMOK YHCJA IIOKal3ye, IO YHCJIO AYyKE BEJINKE.
Benukuii 3a MmoayaeM Biji’eMHUI ITOPSAMIOK UMCIA IMTOKA3YyeE, IO YUCIIO AYKe
majsie. OTiKe, AKIO KaXKyTh, W0 00HE YUCJ0 HA Nopsadok Oiavule 3a iHule,
TO IIe O3Hadae, 110 BoHO B 10 pasiB OiabIme 3a iHIe; BigIIOBiZHO, AKIIO Ha
nBa opanku — y 100 pasis Gisbrme i T. #.

m IlogaTu umcmo 272 000 y cTranmapTHOMY BUTJISA/II.

Posé’sa3annsa. Y 1pOMy YHCJL IIOCTaBUMO KOMY TaK, 00 y Mmijmid 4a-
ctuHi Oysaa omma mmppa, BigMimHa Big Hyasa. Y pesyabTaTi MaTHMEMO
2,72. Komoro BifokpeMuau 5 1mu@p mpaBopyd, YUM 3MEHIITHUJIH 1€ YHUCJO
y 10° pasis. Omxe, 272 000 = 2,72 - 105,

Bidnosidv: 2,72 - 105,

m Ilomatu uucao 0,00018 y craHZapTHOMY BUTJIAIL.

Pozg’sa3aHns. Y 1IbOMY UMCJL IepeHeceMo KOMY Ha 4 3HaKW IpaBOpyY,
Mmatumemo 1,3. BogHouac umceao 30inpmmian B 10* pasis (ma 4 mopagkn).
Orxe, 0,00013 = 1,3 - 1074,

Bidnoeidv: 1,3 - 1074.

2. [ii i3 yncnamm, 3anmMcaHMMmM y cTaHOapPTHOMY BUMNAA

W BukonaTu aifo i mozaTu pe3yJJabTaT y CTAaHIZAPTHOMY BUTIJIAMI:
1) (5,7 - 108) - (3,6 - 1072); 2) (2,1 -107) : (4,2 - 1073).
Poseé’asannsa. 1) (5,7 - 108) - (3,6 - 1072) = (5,7 - 3,6) - (108 - 1072) =
= 20,52 - 106 = 2,052 - 101 - 106 = 2,052 - 107;

2,1-10" 2,1 107

=2 = 0,5-1010 =
4,2-103 4,2 103

2) (2’1 : 107) 5 (4:,2 ' 10_3) —]

=5-10"1-1019 =5-10°.
Bidnogidv: 1) 2,052 - 107; 2) 5 - 10°.

BUGER S BuatiTu pisaumio 4,7 - 1073 — 3,2 - 1073 Ta 3anucatu pesyiib-
TaT y CTAHZAPTHOMY BUTJISAII.

Posze’a3anns. MaeMo 3MeHIIyBaHe i Bil’e MHUK OZHOTO IIOPAIKY.
4,7-103 -3,2-103=1034,7 - 3,2) =1,5-1073.
Bidnosidv: 1,5-1073.

D Buaiitu cymy 2,3-10* + 3,7-10% Ta sanmcatu pesysibTar
Y CTAHJIAPTHOMY BUTJISAI.
Poss’saszanns. Maemo nBa JOJaHKU PiBHUX MOPAIKIB.
2,3-10¢+3,7-103=2,3-104 + 3,7-104-101 =10%4(2,3 + 3,7-1071) =
=(2,3+ 0,37)-10* = 2,67 - 104,
Bionosidv: 2,67 - 104.
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@ AKKiA 3anuc YmMcna HasnBarTb MOro CTaHOapTHUM BUrNsaom?

:

Fosb sximbs 3agaui ma buxonaime bnpabu

11.1. (Veno.) Un samucaHo YHUCIO Y CTAHAAPTHOMY BHUTJIAI:
1) 0,42; 2) 2,9 - 109 3) 3,7 - 1078 4) 0,05 - 10712;
5) 19,2 - 10%; 6) 1,92 - 1029 7) 1,92 - 8729; 8) 1,001 - 107?

11.2. fKi i3 uyKces mOJAHO Y CTAaHJAAPTHOMY BUTJIAII:
1) 3,0017 - 109; 2) 4,2 - 1075; 3) 0,03; 4) 117;

5) 10,5 - 107; 6) 1,115 - 1017; 7) 2,7 - 1073; 8) 2,7 - 5732
11.3. (Verno.) HasBiTh mopaaoK umciia, IOJAHOTO Y CTAHIZAPTHOMY BUIJISII:
1) 1,7 - 105; 2) 2,001 - 10°17; 3) 4,5 - 101; 4) 3,7.

11.4. dKUM € IOPALOK YHCJa, IOJAHOTO Yy CTAHAAPTHOMY BHIVISII:
1) 2,7 - 1075; 2) 3,8 - 1012; 3) 2,45 - 100; 4) 4,11 - 1071?
@ 11.5. 3anuiniTs y cTaHZAPTHOMY BUIVIS1 YHCJIO:
1) 200 000; 2) 5800; 3) 20 500; 4) 739;
5) 107,5; 6) 37,04; 7) 2700,5; 8) 300,8;
9) 0,37; 10) 0,0029; 11) 0,000007; 12) 0,010203.
11.6. IlomaiiTe y cTaHAZAPTHOMY BUIJISI1 YHCJIO:
1) 50 000; 2) 470 000; 3) 5 030 000; 4) 975;
9) 32,5; 6) 409,1; 7) 12900,5; 8) 87,08;
9) 0,43; 10) 0,00017; 11) 0,00004; 12) 0,90807.
11.7. PosrissHbTe TaOJUIIO, ¥ AKiN IMOZAHO KiJIbKiCTh HACEJEHHS B JAeAKUX
MicTax YKpaiHM HAa MOMEHT OCTAHHBLOTO Iepenucy HaceaeHHA. [logaii-
Te I[1l YrcJjia Yy CTAaHJAAPTHOMY BHUIJIAMII.
YuceapHiCTH YuceapHiCTH
Micto Ooaacts HacCeJIeHHd, Micto Ooaacrts HacCeJIeHH4,
ocio ocio
Apius OpecbKa 16 370 Enepromap | 3amopissb- 56 242
Ka
Barypun | Yepwuiris- 3066 HKuromup | uromup- 284 236
CbKa ChbKa
Bina Kuiscbka 200 131 IpmiaBa 3akapmoar- 9515
ITepxBa CbKa
Huinpo Huimporme- 1 065 008 Xapkis Xapxkis- 1470 092
TPOBCBHKA ChbKa
11.8. IlogaiiTe y cTaHZAPTHOMY BUIJIAL1 YHCJIO:

11.9.

1) 27 - 105; 2) 427 - 1073;

3) 0,00027 - 10%; 4) 0,0037 - 1074,
3anuIniTh y CTaHAZAPTHOMY BUIVIAAI YMCJO:
1) 58 - 1078; 2) 237,2 - 107,
3)0,2-10% 4) 0,0017 - 105,
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11.10.

11.11.

11.12.

11.13.

11.14.

11.15.

11.16.

11.17.

11.18.

11.19.

11.20.

11.22.

11.23.

11.24.

11.25.

=

86
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IlogatiTe y BUIVIAAL OeCATKOBOro ApodOy abo Iijioro umcja 3HAUYEHHS
BEeJIMUUHU:
1) Treputopia Ykpainu cranosuts 6,037 - 105 xm2;
2) miameTp MoJeKyaH Bogu nopiBHIOE 2,8 + 1077 MMm;
3) macenenasa m. KueBa ma 1 ciuna 2015 pory cramoBujio mpubiims-
HO 2,888 - 10° 0cib;
4) maca nramiKn Koniopi gopisroe 1,7 - 1073 Kr.
OKpyrJaiTh YHCJO 0 COTE€Hb i OTPUMaHUU pel3yJabTaT 3alHUIIiTh
Y CTAaHZAPTHOMY BHIJIAI:
1) 137 152; 2) 12 311; 3) 2197,2; 4) 1000,135.
3anuIliTh y BUIVIAAL JeCATKOBOIO Apo0y abo Iiijioro umcJa:
1) 2,735 - 10%; 2) 3,7 - 1073; 3) 3,17 - 107; 4) 1,2 - 1073,
BukonaiiTe MHOKEHHA Ta NOofailiTe pel3yabTaT y CTAaHAAPTHOMY BU-
TIISIi:
1) (1,7 - 103) - (3 - 1078); 2) (2,5 -107°) - (6 - 1072).
BukonaiiTe MHOKEHHA Ta IojauTe pe3yjJbTaT y CTaHAAPTHOMY BH-
TJISAi:

1) (1,2 - 107°8) - (4 - 105); 2) (1,5 - 107) - (8 - 10%).
BuronaiiTe gineHHsa Ta nmogaiiTe pe3yabTaT V CTAHAAPTHOMY BUTJIAII:
1) (4,2 - 107 : (2,1 - 103); 2) (1,4 - 10%) : (2,8 - 1072).
Bukonaiite mijileHHs Ta mojgaiTe pe3yJIbTAT Y CTAHIZAPTHOMY BUTJISII:
1) (7,2 - 10%) : (2,4 - 102%); 2) (1,7 -1073) : (8,5 - 107).
ITopiBHAliTE UMCTa:

1) 1,7 -10° i 2,8 - 105; 2)1,3-10% 1 1,29 - 104,
ITopiBHANTE UnCaa:

1) 2,8 -103 i 3,7-1073; 2)1,42 -10% i 1,5 10°.
BukonaiiTe firo Ta momaiiTe pe3yiabTaT y CTAaHOAPTHOMY BUTJIALI:
1) 2,7 - 103 + 3,2 - 103; 2) 4,7 - 10715 - 3,2 - 10715,
BukoHaliTe Aii0 Ta 1mojaiiTe pe3yJbTaT y CTAHIAPTHOMY BUTJIAMI:
1) 4,7 - 108 + 5,1 - 10°8; 2)2,9-107-1,8-107.

11.21. ITopiBHAMTE UMCaa:

1) 2,9-10% i 1,8 - 109 2)1,12-1071i 1,12 - 10°8.
IlopiBrAaliTe uncia:

1) 1,7 -10° i 1,7 - 10%; 2)1,8-10%1i 8,9-1077.
BukonaiiTe mii Ta momaiiTe pe3yJabTaT Y CTAHAAPTHOMY BUTJISII:
1) 2,7 - 104 + 3,2 - 105; 2)1,42-101-2,8-102.
BukonaiiTe mii Ta momaiiTe pe3yJnbTaT V CTAHJAAPTHOMY BUTJISIi:
1) 2,7-10° + 1,7 - 1074 2) 8,7-10% — 2,3 - 102.

IInoma ABroHomHOI Pecny6uikum Kpum gopisamoe 2,61 - 10% xm2,
a mioma YepHiBenskoi ob6aacti — 8,1 - 103 kM2, CKinpku BifcOTKiB
ckygamae mioirna YepHiBenbKoi objaacti Bimg muorgi ABToHOMHOI Pec-
nyosikm Kpum? (BigmoBigs OKpPYIVIiTH OO ITiJIMX.)

O
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11.26. Bincrans Big 3emii go mambam:kuoi micasa Couimsa 3opi a-IlerTaspa
nopiBHIioe 4,1 - 1013 kM. 3a axkuil yac cBiTI0 Bixg 3emii mocarse 3o0pi
o-ITearaspa? (IlIBuakicTs cBitina 3 - 10° Km/c.)

11.27. BupasiTs:

1) 8,3 - 10 T y rpamax; 2) 3,72 - 1073 r y ToHHAaX;

3) 4,9 - 107® kM y caHTHMeTpax; 4) 4,97 - 107 cm y MeTpax.
11.28. ITogaiiTe:

1) 3,87 - 10° cm y Kimomerpax; 2) 4,92 - 1072 xm y merpax;

3) 3,7 - 1073 Kr y nmeHTHepax; 4) 1,8 - 109 T y Kimorpamax.

11.29. ¥ craBKy KUBYTH OaKTepii, AKi, mepedyBaiouu B IIOKUBHOMY Cepeno-
BHIIi, OiJATHCA HABILJI 110 3 roguHu. CKiJIbKKM OaKTEpiii YTBOPUTH-
ca 3 ommiei 6akTepii uepes micamnp (30 muiB)? Bigmomizb s3amumriTh
HaOJIMKeHO Yy CTaHJapTHOMY BHIVISAAi. Po3B’saKiTh 3ajmady, BHKO-
PHUCTOBYIOUH KAJBKYJIATOP ad0 KOMII'IOTEP.

i4~ 11.30. ITopsagok umncyaa a mopiBHIOE —18. SIKMM € IOPSAIOK UuMcJIa:

1) 100a; 2) 0,00001a; 3)a- 107 4) 13_3?
11.31. Tlopamgok umucaa b gopiBHIOE 15. AKKUM € MOpPsAIOK UHCIIa:
1) 10000b; 2) 0,015; 3)b-103; 4) %?

@ Bnpatu gasg nobmopenns

11.32. O0uuciiTh 3HaYEeHHsI BUPA3Y:

2x% — 6x2
1) ———, akmo x = —0,5;
) 12x3 — 4x° S
8yb — 8y4

h— = 10.
)4y4+4y3 AKII0 Y 0

(x +a—-1)(x + 2a — 3)
x -5

= 0 mae guiae

11.33.3a aKkux 3HaueHb a4 PiBHAHHA

OIUH KOPiHB?

_ Migzomyimecs go bubuenns Hobozo mamepiany

x—2
x+4
1) 3mraigiTe obsacTh BU3HAUEHHS (PYHKITii.

2) IlepeneciTh TaOJUITIO B 30LIMT i 3aIIOBHITH 1i, OOYMCJIMBIIHN BiJ-
TOBiMHI 3HaueHHA (QYHKITIi:

11.34. dyHKIiI0 3agaHO (QOPMYJIOI0 [ =

x -3 | 2 | -1 0 1 2 3 1 5 6
y
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11.35. Ilob6ynyiiTe rpacdik QyHKILiI: °
Dy=2x— 1; 2) y = —5x; 3)y:—§x+5;
4) y = —5; S)y=4; 6) = 0,3x + 2.

11.36. Yu mane:xkuts rpadiky QyHKLIII y = x2 — x TouKa:
1) A(1; 1); 2) B(—1; 2); 3) C(0; 0);  4) D(5; 30)?

= Xummeba mamemamuka

11.37. 1) ¥ ponuni CTonApuyKiB MOIMKOAWBCA BomonpoBinauit kpaH. Iloce-
KYHIM 3 HBOI'O BUIAaJa€ Kpalljid Boau, a 3a 24 xXxB Habirae moBHa
CKJIAHKA. 5 CKIAHOK Bomu — 1e 1 j. CKinbKu jgiTpiB Bogu BTpaua-
€THCA i3 IIBOT0 KpaHa 3a aA00y? 3a micanb, y axomy 30 gaiB?

2) Ha ckinpKm ni6 Buctaumio 6 yrpadeHol 3a MicAIb BOAU OLHIiil JfO-
OUHi, AKI0 Ha 00y moTpiduo B cepenunbomy 100 i1 Bogm?
3) IIlo Tpeba 3pobuTH, 11100 YHUKHYTH IIUX BTpPaT?

@ likabi 3agaui — nomipkyd ogHave

11.38. (Kuiscvra micvka onimniada, 1985 p.) 3HaaiTe yci Tpuiiudposi amc-
na, aki y 12 pasiB 6iabIi 3a cymy cBoix 1mudp.

[ k see o ° ®
§ 12. DyHkuia y = —, lirpadik i Bnactueocri
x
1. NMoHATTA Npo o6epHeHy NPONOPLUIMHICTb

m ITimoxix mae momosiatu 16 kM. fAKmio BiH iTuMe 3i MIBUAKI-
CTIO U KM/TOH, TO 3aJie;KHicTh uacy t (y ronm), 3a AKHUH BiH IOI0JIA€ ITIO

. . . 16
BIICTaHb, BlA INIBHUAKOCTI PYyXy MOXHa nozatu q@opmyJiorw 1 =—.
v

3i 36iabIIeHHAM 3HAUEHHSA U Y KijJabKa pasiB 3HaueHHA t V CTIIBKHM caMo
pasiB 3MEHIMUThCA. ¥ TaKOMYy pasi Ka'KyTh, IO 3MiHHI f i v 06epHeHO
nponopuyiini.

m ITnoma npaMoOKyTHHKA LopiBHIOE 32 ¢M2, a OZHA 3 HMOro CTO-
pia a cm. Toxai apyry cropoHy b (y cM) MOKHa 3HaAWUTH 3a (POPMYJIOIO
32

b = —. TyT 3miHHi @ i b TakoK 00epHEHO IPOIIOPITiHHi.
a

Y mpukiaazgax 1 i 2 3miuHIi ¢, v, a i b HaOyBaOTh JUIIIEe JOTATHUX 3HA-
yeHb. laji posrasgatumeMo (PYHKIII, AKi 3a7aiTh (GOpMYJIOI0 BUIJIALY

Yy = —, ne k — uuciao, k # 0, ne 3amiHHI X i y MOKyTh HaOyBaTH i MTOHATHUX,
%

i Bix’emHux 3HadyeHb. KOXKHY 3 TaKuUX (PYHKIIA HaSUBAIOTE 00EepPHEHOI0
nponopuiiHicmio.

88 o)
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o,

DYyHKI[II0O BUTIAAY Y = —, e X — HesaJie)XXHa 3MiHHA, K — meake Bin-
X

MiHHE BiJf HYJIA 4YHMCJIO, HA3WMBAIOTL 00ePHEHO0I0 NPONopPyilHicmio.

Ob6JacTio BU3HAUEHHA (PYHKIIII ¥ = — € Bci umcya, OKpiM HYJIA, OCKiJb-
X

k .
Ku aas x = 0 Bupa3 — He Ma€ 3MicTy.
&

2. Npadik PyHKLUIT Yy = L
x

ITo6yayemo rpadik pyHKIii ¥ = — OKpeMoO AJd BHOAAKiB, AKIIO £ > 0
2

iakmo k < 0.
. 6
m IMo6yayBatu rpadik GyHKIIT y = —.
x

Poze’sa3annsa. CriaageMo TabJUII0 3HAYEHb PYHKINI Yy = — OJad KiJbKoOX
%

3HaUYeHb apryMeHTY:

x | —6 —4 -3(-2|-1 1 2 3 1 6
y |1 |-15|-2|-3|-6]| 6 3 2 | 1,5

IlosHaunMO Ha KOOPAWMHATHIN TJIOI[WHI TOYKH, KOOPAUHATH AKUX OTPHU-
maau B Tabaumi (manx. 12.1).

=

+ ®
®
+ ®

oD Wk Ot
' —

. |

76-5-4-3-2-10 1 2 3 45 6 7
®

® +-2
® F—3
F—4
=5
o—1—6
7

Man. 12.1
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O
AxOu Ha 1iil MIOMIWMHI TO3HAYMIHN OiNBINTY KiJIBKIiCTH TOUOK, KOOPAMHATH

6 . -
AKUX 3aJ0BOJIBHAIOTH (DOPMYJIY Y = —, & IOTIM CIIOJIyYMJIA IX IIJIAaBHOIO
x

JiHi€0, TO orpuMasin 6 rpadik QyHKHII Yy = g I'patix QyHKILII Y 22
300pakeHo Ha MaaoHKy 12.2.

I'padik obGepHEHOI IpOmOpPIifiHOCTI HasWBaIOTH 2inepb6onoro. I'imepbo-
Ja CKJIaJaeThcsa 3 ABOX 2iJokK. ¥ BUMAAKY (GYHKILI Y =g onHa 3 TiJIoK
JIeXKUTh y HMepHIiii KOOpAWHATHIN YBepTi, a Apyra — y TpeTii.

Ockinbku uncio 0 He HANEKUTL 00acTi BudHaueHHA QYHKIL Y = g, TO

Ha rpadiky miei ¢pyukxiii He Oyge Touku 3 abciucoro x = 0, a oTKe rimep-
0oJia He Oyze ImepeTHHATH Bich OPAMHAT, a TaKOYX HEeMa€ TOUKH 3 OpAHHA-

. 6 .
to0 iy = 0, amke piBHaaasa — = 0 He Mmae KopeHiB.
i

Yy
1 x
of 1 X 1

Max. 12.2 Max. 12.3

Ilo GinbImM 3a MOJYyJIeM € 3HAUYEHHSA X, TO MEHIIIUM 32 MOAYJIeM € 3Ha-
YeHHA J, 1 HaBIIaKW, IO MEHIIIMM 3a MOAYJIEM € 3HAYeHHA X, TO OinbIimmm
3a monyiaeM € 3HaueHHdA y. Ile ozHauae, 1m0 TiaKu rinepb6oam HeoOMesKe-
HO HaAOJMKAOThCA IO Oocell KoopauHaT. Takmili caMuii BUTJISAL Ma€e rpadik

k
byurnoii y = — gua 6yas-axkoro B > 0.
2

6
G ELESS TlooyayBaTtu rpadik GyHKIII y = ——.
X

Posé’s3annsa. MipKyouu Tak caMo, K Y IIOIEePeIHbOMY IIPUKJIALi, IIO0y-
. 6
nyemo rpadik ¢pyukrmii y = ——. Uoro 3o006paskeno Ha MaadwoHKy 12.3.
%

Ile Takosk rimep6osa, ogHa 3 TiTIOK AKOI JIEXKUTHL Yy APYTifi KOOpPAMHAT-
Hili uBepTi, a Apyra — y derBepriii. Takuii camuii BUrasang mMae rpadik

k
byHKIiI Yy = — naa Oyab-akoro k < 0.
X

90 O
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o,

: 16 — 8x
m Ilo6ynyBaTu rpadik QyHKIl §y = ————

x2 — 2x
Posze’sa3annsa. ObnacTi0o BU3HaueHHs (pyHKIII € Bci umena, kpim 0 i 2,
TOOTO Ti, IJIA AKUX 3HAMEHHUK x2 — 2Xx He JOPiBHIOE HYJIO.

.. 16 -8x 8(2-x) 8(x — 2) 8
CopocTumo npi6: = = — i

x2-2x x(x-2) x(x-2) «x
8
Tomy, 3a ymoBu x = 0 i x # 2, QpyHKIOiag Mae BUTIAL Y = ——.
x
g 16 — 8x . 8
Or:xe, rpadikom GyHKILI Y = — 5 € rimepbosa Yy = ——, IO He
X — &

MicTuTh TO4oK 3 abcrmcamu 0 i 2, ToOTO 3 «BUKOJIOTOIO» TOUYKOIO (2; —4),
a TouoK 3 abcmucoio x = 0 y rimepbosu HeMae.
: 16 — 8x
I'padixk pyHKOil y = 2% — 2y 300parkeHO Ha MaJIOHKY 12.4.
k' %

yl
16 — 8x
x? 4 2x
12 .
ol = x
41 1
Mai. 12.4

. i k
3. BnactuBocTi pyHKLUIiT y = —
%

. o o . k
VzaraabHUMO g1acmusocmi o6epHeHol nponopuiliHocmi 'y = —.
x

1. O6nacTe BuUBHaAUEeHHS (QYHKIII CKJIaZaeThcAd 3 yCixX umces, Kpim
yucaa HYJIb.

2. O6nacTts 3HaueHb (PyHKIIil CKJagaeTbcA 3 yCixX umces, KpiM uwmciia
HYJIb.

3. I'padik pyHKIiI — rinepboJa, KK AKOI JexXaTh y IepIIOMYy i Tpe-
TbOMY KOODAMHATHUX KyTax, AKII0 kB > 0, Ta B Apyromy i uerBep-
ToMy, AKINO k£ < 0.

4. T'inxkm rinepbosn HeoOMe:KeHO HaOJMMKAIThCA IO OCell KOOPAMHAT.

.

O - 91
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O
4. [padiyHMIn MeToA poO3B'A3yBaHHSA PIBHAHDb

LG ERRGS TloOyayBaTu B ONHIN cucTeMi KoopAwHAT rpadikm (QyHKILIHN
Yy=—1iy=x— 3. 3HAWTH TOYKHU iX NEPETHUHY Ta, KOPUCTYIOUNUCH IO0Y-
X

' . 4
IOBaHUMHU rpadikamu, po3B’si3aTu PiBHAHHI — = X — 3.
x

4
Posg’a3aHHs. I'padikoMm PyHKIELI Yy = — Yyl
-

+

€ rimepboJia, TiIKM AKOI JIeXKaTh y Iep-
IIIOMY i TPEeTHOMY KOOPAHUHATHUX KYTaxX,
a rpadgikom ¢pyHKOili y = x — 3 € np4-
Ma, 10 IIPOXOoAuTh uepesd Touku (0; —3)
i(3; 0).

I'padiku 300paskeHo Ha MaJOHKY 12.5.
Bounu mepermHarmThCcsa B Toukax (4; 1)
i (-1; —-4), abcmmcu garux 4 i —1

i € posB’sA3KaMM PIBHAHHA — = X — 3.
i

. 4
CopaBzai, Arkmmo x = 4, To BHUpashd —
2

i x — 3 mabyBamTb OJJHAKOBUX 3HAYEHD: Man. 12.5
i=é=1 ix-3=4-3=1.
x 4
. 4 4 :
Ao x = —1, aHayjoriugo: — = = =—4ix-3=-1-3=-4.
x -]

Or:xe, uucna 4 i —1 — KopeHi piBHanHA — = X — 3.
x

Biodnosiodv: (4; 1); (—1; —4) — Touku nepeTuny; 4, —1 — KopeHi piBHAHHA.

3ampoIIOHOBAHUMN y NPHUKJIani 6 MeToa po3B’A3yBaHHA PiBHAHb HAa3WBa-
IOTh 2pagitHum memooom pPo36’ A3Yy6aHHA PI6HAHD.

Axmo abcmmca TouKM nmepeTuHY rpadikis GyHKILH — I1ijge umcio, Tpeda
BUKOHATH IIE€PEBipPKY, OCKiJIbKM B 0ararbox BUOAJKaX KOPEHi piBHAHHA
MM METOIOM MOXXKHa 3HAMWTH JINIe HaOJIMMKeHO.

@ Ay dyHKUilo HasuBaloTb ob6epHeHol nponopuiriHicTio? O Lo € rpadikom o6epHeHoT
NPOMNOPLMHOCTI Ta K BiH po3TalLOBaHUIA Y KoopAuHaTHIA nnowmHi? O Aki BnacTMBOCTI
Mae obepHeHa NpPonopUifHICTL?

o

Fosb sximb 3agaui ma bukonaime bnpabu

i 12.1. (VcHo.) Ski 3 pyHKIIiT € 00epHEHOI0 IMPOIIOPIIiAHICTIO:

8 X x 2
Dy =—; 2)y =23 Y =-23 )y=-—;
x 8 2 L)
0 0,0002 0,0002
5y=—  6y=T; Dy=—  By=—""r?
X X X

92 O
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12.2.

12.3.

12.5.

12.6.

12.7.

12.8.

12.9.

Bununrits ¢pyHKIIii, 1110 3a7a10Th 00epHEHY HTPOIOPIIiMHICTE:

% 7 3 .
Dy=- 2)y == y=-—; 4)y=-=;
7 X X 3
0,01 0,01
9) y=-9; 6)y =- : Ny=-—"3- 8) y =0,01x.
¥ -
Y AKUX KOOPAMHATHUX KyTax JeXHUTh rpadik PyHKIIII:
15 9
Dy=-> 2)y=--7
X x

2
12.4. OOuwmciiTe 3HaueHHA (QYHKILL Y = —, AKIIO 3HAYEHHA apry-
s
MeHTy mopiBuioe —2; 5; —10; 1.
. 12
O6uncraiTe 3HaUeHHA QYHKNOII y = —, AKINO 3HaAUYEHHA apryMeHTy Jo-
x
piBuioe —3; 4; —6; 1.
—_ 100 .
OOepHeHy mnponopiiliHicTs 3amaHo (Gopmysaow y = —. llepeHeciThb
x

TaOJIUI(I0 B 3OIIMUT i 3alOBHITE 11:

x —50 -20 5 10
—4 1000 5 0,1

OGepHeny nponopIifiHicTs 3aaH0 GOPMYIIOI0 iy = @ IlepeneciTs Tab-
x

JIMITIO B 30IIMUT i 3aIIOBHITH ii:

x -80 —40 1 160
-5 20 16 0,1

. 8
IloOynyiiTe rpadik GyHKIii ¥y = ——, CKJIaBOIXM TaOJHII0O 3HAYEHDb
x
(GyHKIIII o1 3HaUYeHb aprymesnTty —8; —4; —2; —1; 1; 2; 4; 8.
. 12
IloOynyiiTe rpadik (yHKII ¥y = —, cKJaBIIuH TabJIUII0 ii 3HAUEHD
X

naa x =—12; —6; —4; —=3; —2; —1; 1; 2; 3: 4; 6; 12.
128

12.10. He BukoHyroum noOymoBu rpadika ¢yHKIil y = ——, 3’sMcyiTe, 4n
x

HAJEXKUTh MOMY TOYKA:
1) A(4; 32); 2) B(—8; 16); 3) C(—2; —64); 4) D(0; —128).

12.11. Yu HanxexkuTh rpadiky QyHKIII y = 2 TOYKAa:
X

1) A(=6; 27); 2) B(9; 18);
3) C(0; —162); 4) D(81; —2)?

issuu-downloader.com
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12.12.

12.13.

12.15.

12.16.

12.17.

12.18.

12.19.

12.20.

12.22.

94

issuu-downloader.com

O
(Verno.) I'pacdikm arux GpyHKIIN OpoxogaTs uepes3 Touky A(4; —3):
12 12 24
Dy=— 2)y=-—; Ny =-—— Yy=x-177
x x x

Ha 145 rpu npuabajii y KI' IyKEPOK IO X I'PH 3a Kijgorpam. 3amu-
1iTh (opMyJIoI0 3aJeXKHicTh Yy Bix x. Uu € 1ma 3aaekHicTh obepHe-
HOIO IIPOIOPIiHicTIO?

12.14. TloGyay#Te rpadik pyHKIil Yy = % 3a rpadikom 3HAWIITH:
1) sHauenHsa ¢GyHKII, AKIIO 3HAYEeHHSA apryMeHTy IOpiBHIOE —2;
2,5; —1;

2) 3BHaYeHHA apryMeHTy, IJIsd SAKWUX 3HaYeHHA (QPYHKIII AOpPiBHIOE
10; —4; 2;

3) 3HAaUEeHHA apryMeHTy, OJs SKuUX (PYyHKIiga HaOyBae Big eMHHX
3HAUeHb; HOJATHUX 3HAYEHb.

4
I[TobynyiiTe rpadik pyHKIii y = ——. 3a rpadikom 3HAUIITH:
x

1) spavenHs GYHKITI, AKINO 3HAYEHHA apryMmeHTy aopisxioe —0,5; 2; —4;
2) 3HAUEeHHA apTyMeHTy, IJd AKX PyHKIid gopiBHIOE 4; —1; 2;

3) 3HaUeHHA apryMeHTy, OJs aKux (yHKIia HaOyBae Big eMHHX
3HAUeHb; NOJATHUX 3HAUEHB.

I'padixk oOepHEHOI IPOMOPIiMHOCTI MPOXOAUTE Yyepe3 ToUKy M(—4; 12).
3agaiiTe M0 QYHKIIiIO (OPMYJIOIO.
3anunrite Gopmyay oOepHeHOI IIpPOomopIliliHOCTi, AKIO0 iiI rpadik

1
IPOXOAUTE Yepes TOuKy P [12; IE)

: 3 :
dyukIlito 3agano Gopmynow Yy = — aad 1 < x < 4. 3anuurite 06-
%

JacThb 3HAUEeHb ITiel PYHKILiI.

Posp’sskiTh rpadgiuysao piBHAHHS:
8
1) — =2 2)2x=E; 3)—é=3—x.
% x x
PoaB’s:kiTh rpadiuHo piBHAHHS:
1)E=3; 2)i=x; 3)4—x:—é.
x X %
) ) 4 8
12.21. Ilo6GyayiiTe rpadik pyHKIi: 1) Y = ‘;; 2) Y = —M.
—E, AKIINO X S —2,
X
I[Tob6ynyiiTe rpadik pyHKIii y = {—-1,5x, AKmO —-2< x < 2,

6
——, fARIOo x = 2.
X
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4
—, AKOI0 x < -2,
%

12.23. Tlo6ynyiiTe rpadik GpyHKIil ¥ = 11X, AKmO -2 < x < 2,

4
—, AKIOo Xx = 2.
%

12.24. Ilo6ynyiiTe rpadik pyHKITIT:

24 6x — 18
Hy= - )y =——
Py peg b

3x — x2°

@ Bnpatu grs nobmopens

12.25. 3uaigiTh 3HaUEHHS BUPAa3y:
1) 374 2) (-19)7%

1)2
3) [1 ?) : 4) (-0,2)73.

12.26. CopocriTh Bupas:

—92 -1 -1
2 3 9 4mn—2
LZalpl | Lg8p2] . . 8m-3n-2a5,
1)[3“ ) (10“ j 2)( 5a J

12.27. O6uucaits (1 — (1 + 271) 1) 1)+,

=l XKummeba mamemamuka

12.28. KBuTok ma moisa Kuis— XapkiB ayisa gopociaoro korrrye 520 rpuBeHb
y BaroHi-kyme. BapricTs KBUTKAa AJd IUTHHU BiKoM Bix 6 mo 14 po-
KiB cramoBuTh 25 % Bim BapToCTi KBUTKa AJsa gopocJoro. I'pyma
y ckaani 20 miteit Bikom 13—14 pokiB i 2 mopocaux BUpPYyIIIae Ha eKc-
Kypcio 3 KmeBa mo XapkoBa moizzaom (Tyam i Hazazm). CRiJIBKH KOIII-
TYIOTh KBUTKH Ha BCIO Ipyny?

@ Likabi 3agaui — nomipkyd ogHave

12.29. Bupas (x2 — x — 1)12 neperBopuin Ha MHOro4wJIeH. 3HAHIITE CYMy KO-
e(iIfieHTiB IILOI'0 MHOTOYJIEHA.

AOMALUHSA CAMOCTIMHA POBOTA N2 3

3asdanHa 1—-12 marwomv no vomupu eapiaumu sionosideit (A—I"), ceped
AKUX auule o0ur € npasuavHum. Obepimv npasusbHuil sapianm 6i0noeiodi.

il | 1. ITogaiiTe BUpa3 a°a® y BUIJIAl CTEIEHS 3 OCHOBOIO d.

A. a3 B. a3 B. a 19 T. al®
2. YKaxiThL umcio, sSKe IMOJAHO Yy CTAHZAPTHOMY BUTJISAMI.
A.12-1077 B.1,7 810 B. 0,05 - 1015 r.1,7-108

O 95
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3. YKaxiTh QPyHKIIiIO0, IITO € 00ePHEHOI IPOIIOPIIiHICTIO.
2
Ay=2 B.y=2< B.y = 2x T.y=2
2 %
4. O6uucaits (—5)73.
A. 15 B. < B. = I. &
25 125 125

1
5. Copocrits Bupas —4a=°b" ‘lza‘3b‘2.

A. —a8b> B. —-5a7-8b° B. —5al5b14 I'. 5a8b°
6. YKaxkiTh cTanmapTHU Buraan umciaa 217,38.

A. 2,1738 -102

B. 2,1738 - 102

B. 2,1738 - 10

I'.2,1738 -10%

7. Ilopaiire uactry (3,5a°b73) : (0,5a73b~2) y Buranani Bupasy, AKUii
He MIiCTHTBH CTEeIeHS 3 Bil’€MHHM IIOKa3HHKOM.

5a8 Ta8 7a?
A B. 7a®h B. — I.—

b b b°

8. Buxomnaiire nogaBarus 4,7 - 102 + 2,1 - 10* ra noaaiite Binmosinb
Y CTAaHJAPTHOMY BHTJISIII.
A. 2,57 - 103 B. 2,57 - 104 B. 25,7 - 103 I. 6,8 - 104
9. VraxiTs popmyay obepHeHOI IIPOmoOpIliliHOCTI, rpadik sKol mpo-
XOaUTHE ueped TouKy A(—6; 1,5).

A.y=-4x E-.yz—E
%
B.y= = I'.y= L
x x
10. O6uucaire (1 + (1 - 271)-2)-3,
64 g 1
125 8
B. - r. -
25 125
- 3
11. CkoporiTs mpib chi-e—xg
X%+ x”
A. JIpi6 € HECKOPOTHUM B. 1 B. x I. 1
X

12. ITopsaaok uucsaa a nopiBHIOE —16. 3HalaiTe nopaaok yucaa 0,0001a.
A. 12 B. 20 B. 4 I —16

O
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PauioHanbHi BUpasu

YV 3a80anHi 13 nompibHo 8cmaHo8UMU 8i0N0BIOHIcMb MiMc iHpopMa-
uierw, no3HaveHow yuppamu ma oyxkeamu. Odna 8idnosidv 3aiisa.

3]

13. YcranoBiTHL BigmoBigHiCcTE MixK Bupaszom (1-3) Ta iioro 3maveH-
Ham (A-T).

Bupas SHAYCeHHS 8Uupa3y
-1 1
1 A —
o 2-3 .48 b. N
. 35 2
3 56 .211 . 2
2573 . 46 T. 4

3ABAAHHS AAS MEPEBIPK.M 3HAHb AO § a-12

1. IlogaiiTe y BUTJIAOL CTEeIIeHA 3 OCHOBOIO a:

1) a2a73; 2) a da4; 3)ad:a"; 4) (a2)3.
2. Uu 3ammcaHo y CTaHZAPTHOMY BHUIJISAL UMCJIO:
1) 0,37 - 105; 2) 2,4 - 10712 3) 1,5 - 108; 4) 3,5 - 8107
3. Axi 3 pyHKIi 3amar0Th OOEPHEHY IIPOIOPIiNHICTE:
o 5 6 6
Dy=+3 2)y=—; Yy =-=3 4)y=-—73?
X x x
4. O0UnCIiTh:
-2
1
1) 273, 2) (-5)71; 3) [1§] : 4) (2,7 -10%) - (3 - 1078).
5. CopocriTs Bupas:
1 2 9
1) —7a=3% - 1=-a%b3 2) | —=x3y |- | ——x2y |
) ~Ta 114 (-2 ] (50
6. IlomaiiTe UMcI0 y CTAaHIZAPTHOMY BUTJISI:
1) 27 000; 2) 0,002; 3) 371,5; 4) 0,0109.

7. IleperBopiTh Ha BHUpa3, IO HE MICTUTHh CTEHEeHA 3 Bii’€MHUM IIO-
Ka3HUKOM:

2x4 k
1) (4,2a079) : (0,7a 3b5); 2) (ﬁ) - dgByrl8,

12
8. IloOGynyiiTe rpagik pyHKOil y = ——. 3a rpadikomM 3HAUIITE:
%

1) sHaueHHs QYHKIIiI, AKIO x = 4; —2;

2) sHaYeHHA apTyYMEHTY, AJada AKUX (pyHKHOia ngopiBaIOE —6; 1;

3) 3HAUEHHS apryMeHTy, A8 AKNX (GPyHKIia HabyBae Big eMHUX 3HA-
YeHb; JOJATHUX 3HAUEHb.

issuu-downloader.com

97



PO3A4IN 1
— o

48 9 x3 + x2
5n+2 _ 5o’ ) x+ x6
Hodamkosi 3a60anHA

(4] 10. OGuncairts (1 + (1 — 2-1)"1)-1)-3,

@ 9. Cxoporith api6: 1)

(

8
—, AKIIo X < —2,
%

11. IToOynyiiTe rpadik QyHKIHL y = <—4, druo —2 < x <3,
12

——, fAKII0 X =2 3.
&

BITPABU AAS TOBTOPEHHS PO3AIAY 1

Mo § 1
@ 1. 3 pamioHanpHUX BUpPasiB
2
p|3-—
5+ 2 [ x) 17 x2+ax-a? (x+p):y
m? — mp?; ; ; ; ;
t—17 x2 x -y 19 a-b
BUNIUIIITh:

1) mini pamionanpHi BUpaswy;
2) npoboBi pamioHaJbHI BUpasH;
3) pailioHaJIbHiI ApOOH.
@ 2. 3HalgiTh 00JIaCcTh JOIIYCTHUMUX 3HAUYEHb 3MiHHOI y BHpaasi:

1) ¢2 — 3c; 2) m+2;
m-8

a a-9 3+c
3 + - 4) ——.
)a—9 a )C(C—l)

@ 3. TypucTra mnpoinuia 12 KM y3J0BXK IIOCe 31 MIBUAKICTIO @ KM/TOJ Ta
8 KM cTemoBo J0poroio 3i miBuAKicTiO b kM/ron. CKijlbKU yacy BUTpa-
THJIA TYPHUCTKA Ha Bechb muiax? CKiaamiTh BUpas i 3HAHAITH HOro 3HA-
YyeHHHA, AKIIO0 a = 5; b = 4.

x2 + 2xy + y?

4. O0uucaiTh 3HAUYEHHsA APo0y , Ao x = —100, y = 99.

0,1x
E 5. 3maiaiTe HONMyCcTHMi 3HAUEHHS 3MiHHOI Y BUpasi:
Dave Dp-m’ VT Vr—7-3
al

6. 1 AKWUX 3HAUEHBb X HOPiBHIOE HYJIIO ApPiO:
x2 -1 x+3 3) [’ -2 |x|—x9
x+1’ x2 -9’ (x - 2)(x +5)’ x(x - 3)

98 . O

1) 2) 4)
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C e
o § 2
@ 7. Croporite npi6:
5m 4x p -3 ax mn
1) —; 2) —; 3)—— 4) —; 5) —; 6) —.
) 20n ) Sx ) 10p ) 6t ) xb ) 2m
@ 8. CroporiTe 1pi6:
a?b3 —63xa® pla —2) Ta —14b
1) —; 2) — 3)——=; 4) ———;
) ab’ ) 81xab ) m(a — 2) ) 3a — 6b
-2 2_1 2_4 4 22
5) —g——0; . e e
a? — 2ay Tm+7 3x — 6 2y - x

9. 3BexiTs Apiod:

¢ 5
1) — A0 BHAMEHHHUKA a°;
a

2) 3£ 1o sHamMeHHHUKA 12¢7.
c

E 10. IlomatiTe yacTKy y BUIVIAA1L ApPoOYy Ta CKOPOTITH HOTO:
1) (x3+ 8): (x + 2);
2) (a2 — ba + 25) : (a® + 125).
11. OOuucaiTh 3HaUEHHA IPOOY:
10xy — 5x2
8y? — 4xy
a? — 4b2
) 3a%b —Gap?” O @ =

1) , axio x = 0,2; y = 0,25;

20; b = —10.

12. 3BexiTs apid 10 3HAMEHHUKAa:

1) 7a — 14; 2) a? — 2a; 3) 16 — 8a; 4) a? — 4.
22,5a2 - 2,562 3a+b
13. i i = s
E HoBeniTe TOTOMXKHICTD 7.5a% — 2.5ab .
2x — 8y
0,2x2 - 3,2y

14. 3HangiTh 3HAUYEHHS APOOY 5+ AKINO X + 4y = 5.

15. Ilopmaiite Bupas ba + 4b y Burisaai apo0y 3i 3HaMEHHUKOM:
1) 5; 2) —a; 3) 2b; 4) 2a — 3b.

x2 —y? - 2% + 2yz

16. Cxkopori i0 !
POTITE AAPID "2 %2 — 22 “9xz

o § 3
EI 17. Bukonaiire fgiro:
_ 2 2
pim  m 99 2 gm-n n. 122 3a®
7 7 8a 8a p p om bm
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@ 18. CopocriTe BHpas:
3m-7 13-bm 6m —2 m2 +1 2
1) + - ; 2) = ;
12m 12m 12m aim—-1) a(m -1)
— 1 -4 2
3) x—8 3 3 ; 4) a _ .
x2 -25 x2-25 a—-2 2-a
19. 3HaligiTy 3HaUEHHA BUpPAa3 il el + ¢ AKImo m = 14
. PAY w2 —16  m2 16" T TS
@ 20. IleperBopiTh Ha ApPiO Bupas:
1)917+1+8—b_7b—1_ 2) 5m —1_4m+ m2
b2 -4 4-b2 b2 -4’ m3—-1 1-m3 m3-1
2x+3 , 2x a .
21. 3a aKoro 3HaYeHHA a4 BUPA3U i + € TOTOXKHO PiB-

x—2 x—-2 2%
HuIAMN?
22. JloBeniTh, IO JIJIA BCiX AONMYCTUMUX 3HAUeHb 3MiHHOI 3HaUEHHS BUpa-
8+3a 13a-14 2a+ 7
3y + -
5—-4a 4a - 5 5—4a
(4] 23. Copocrirs Bupas:

BiJl 3BHaUeHHSA 3MIHHOI He 3aJIe’KHUTh.

1 16m?2 _ 8m _ 1 '
(dm —1)dm +1) 16m2 -1 (1 - 4m)1 + 4m)’
2) 8x -9 _8x3+3x—1 5x — 7

@Cx+1)2  (1+2x)2  1+4x2 +4x

24. II . x+6 N x2 -3 5x -1 c
' iTh, -
OBeMliTh, IO BUPAa3 2ol x_2i @_x)p HaOyBae JOJATHHUX

3HAYEHb JJIA BCiX 3HAUeHb X, 32 YMOBHU X # 2.

25. 3HalgiTh, AJIsd AKUX HaTypaJbHUX 3HAUEHb 71 HATYpPaJbHUM YHCJIOM €
3HAUYEHHA APOOY:

2 2 _
1)n+2; 2) n +6; 3)n 10n+16.
n n n
= . i 1
26. IloOyayiiTe rpadik GyHKII y = + ;
x—-1 1-x
o § 4
@ 27. BukoHaliTe fiio:
5 4 3 12 x a m 7
@ 28. BukonaiiTe xiro:
2 4 2 2 -
ey 2) T +x_; 3)3x 2y+y+x;
3p 9p 12m m 12 6

100 : o)
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O
3 b 4a-b 1 -2 4 b 6b-
1) a+b 4da : 5)_2_p3; 6) a+b a'
6 8 p p 2a 3b
29. CmpocriTs BuUpas:
1)i+l_i; 2)1_1_1; 3)a+b+a—b_i.
m n mn x2 x3 x a b ab
30. IlomaiiTe y Burnani apoody:
4p2 -1
1) 2% - pap-L 5 oyl S
x p m m-1
1) m +1+m; 5) c N c : 6) x x'
1-m m 3c—1 3c+1 xX—-y x+y
31. Burxomnaiire miro:
2c -7 4 — — 7 14
e T
2(c+5) c+5 3a +6 4a+8 x x(x+2)
9 5 b 1 x+3 1
— ;. 9) + ; = :
m2+4m m+4 a2 -b a+bd x2+2x+1 x+1

E 32. Hosexnirp, 1110 AJIs BCiX 3HAUEHb 3MiHHOI 3HAYEeHHS BHUPA3y
(@a-3)a-7) (a@a-Ta-1) +(a—1)(a—3)
12 8 24
He 3aJIe)XKUTh Bin a.

33. CmpocriTh Bupas:

4m + 18 5 1 2x 5 4x2 +9
1) - + ; 2) + - :
m2-9 m-3 m+3 2x+3 3-2x 4x2-9
9 4 —
3) x _ y : 1) 4a _2a+1+2a 1;
3xy + 2y2  3x2 + 2xy 402 -1 6a-3 4a+2
5) 2x —1 +4x2+3x—7; 6) a? __a
x2 +x+1 x3 -1 3ab-2-a+6b 3b-1
@ 34. JloBeniTh TOTOXHICTb:
1 1 1
1) + + = 0;
(a-b)a-c) B-c)b—-a) (c—-a)(c-0)
2) yz N x2 N xy

x-y)x-2) (Y-2)Ny-2) (E-x)(z-yYy)

35. HoBeniTh, 10 AJIs BCiX AOMYCTUMUX 3HAUYEHb 3MiHHOI 3HAaUeHHA BUpa-
3x + 2 18x

Ox2 —6x+4 27x3+8 3x+2

36. 3HaiigiTh 3HaUEHHS a 1 b, IJIA AKUX € TOTOYKHICTIO PiBHICTE:

3y JIOPiBHIOE HYJIIO.

1 3x 9x+3 _ ax+b
x+2 8x-1 38x2+5x-27
9 @ b 18

4 = !
x—83 x+3 x2-9
O 101
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O
YoseH, BJIacHA IMBUAKICTH SKOTO0 U KM/TOH, HOAOJAB BiJACTaHb S KM
3aBJIOBKKU 1 MOBEepHYBCA Hasag 3a ¢t roga. Bupasits { yepes s i v, AKIIO
mBUAKiCcTE Tedii 3 Km/rox. CHopocTiTh OTpUMaHUII BUpas3 i SHAWAITH
Woro 3HaueHHs, AKINO U = 12, s = 45.

o § 5
@ 38. BukonaiiTe MHOKeHHS:
7T m p? 5 b3 c 10
1) — —; ) ——= 3—— 4) — - —-.
) m 9 ) 4 p ) 3 ) 5 c2
@ 39. IlonajiTe BUpa3 y BUIIIAAL JpoOy:
4 5m t3 20 24m 15a
1 s — B 3 -
) 15m2 16 ) tk’ )~ 5a2 8m3
p i 7c3 8a’®
—12x - | — . 15m2n - . N .
o ( 16x2 )’ o) Lo 25m3n’ %) T2a® ( 21c
40. CmpocTiTh BUpas:
2 _ 3x — 8x + 8
1 x¢-3x 21 : 2) - x—-y 8x :
7 x2 -9 6x +6 y-3x
a?-2a+1 b5m c2 + 2¢ 20a2b
3) ' ; 4) ' .
15m?2 a? -1 12ab 2 +4c+4
41. IligHeciTp moO cTemeHs:
NEAY N AN O A N A
) 2m ’ ) az ’ ) b2 ’ ) plO .
42, Buxronanrte airo:

1)a7+a5_a6—a8_ 2)_a2—25.(_a+2bj_
ab —a* ad +ab’ a? — 4b2 2a -10 )

5¢® — 3¢t 2c -4

4
3 . 5 4)(@? +4a+4)-| ————|.
) c3 -8 3c¢2 - 5¢3 ) ( ) ( 10+5a]
@ 43. IloxaiiTe BUpa3 y BUIVIALL APOOy:
o[- 252%° (3t Y 5 (@D a?+2ab+ b2
9t Sxy? a+b a?-2ab+0b%

i4 44, BukoHaliTe MHOKCHHS:

45.

46.

102
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x2 +(a+bx+ab x2-c2

—(a-c)x —ac x2%2-a?

JloBexiTh, L0 3HAYEHHS BUPA3 055" +2 (2 —x).&“‘r’x3 He
pil » I p y0,5x2_x+2 8—0,5364

3aJIEKUTH BiJl OyAb-AKNX HONYCTUMUX 3HAYEHb 3MiHHOI.

a2 —ab+ac—-bc a?+bec—-ab-ac
a2 +ab-ac—-bc a2 +be +ab+ac
IJISI BCiX HONYCTHMUX 3HAUeHb 3SMiHHUX € HEBiJ €eMHHUM.

JoBeniTh, IO 3HaAUEHHA BUPAa3y

O
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(@,
o § 6
@ 47. BukoHaiTe AijIeHHSA:
c a p c 3 7 5 3
1) —: —; 2) — 1 —; 3) —:—; 4) — : —.
) 3 2 ) 4 17 ) a a ) m2 m
@ 48. Cnpocrites BUpas:
12a 16a Tm2 21m 5a3
—_— 1 — 2) — P— 3) ——— : (-10a2);
562  15b ) n2 ns ) 4b2 ( )
3 2 3 2 3
£) 2P _4m ] 5) 1574 :25c : 6)_22x : _33x .
9m3 81m 39a 26a?
49. BukoHaliTe Iiro:
_ g _ 2 _ p2
1 ax —xy . a ay; 2) a“ —b : 3a + Sb;
a x 5a 10a?2
2 _ 2 P, _
3) x¢ —36  x°+12x + 36; 1) 3a —a 3-a

a-2b 26— a a2 —4a+4 4 -2a

i3 | 50. ITomaiiTe BUpas3 y BUIVIALL APO0OY:

27T +x® x2-8x+9 (10x — 4y)?
1 : : 2 1 (2,5x2 - 0,4y2).
)81—x4 x2+9 ) 100 ( v
a? + ba
.. a2-9 . .
51. IlomarTe mpib m y BUIVISIL paIljioHaJbLHOrO APOOY.
a? — 3a
2x3 + 2y3  x® — x2%y + xy?
E 92. JloBemiTh, IO 3HAUEHHs BUPa3y g : 5 Y Z 4 LIS
Xy — x x4 -y
BCiX JOIIyCTMMHMX 3HAUYeHb 3MiHHOI HabyBae JuIlle HeJOLATHHUX 3HA-
YeHb.
. 27a3 — 6463 9a? +12ab + 1652
53. OOumcriTh 3HaAUEHHA BUPA3Y : , AKIIO
b2 -4 b2 +4b+ 4
a=4,b=38.
. . a? - 16 a? +5a + 4 a—4
54. JloBemiTh TOTOKHICTB: : = 5
a2 -ab+5a-5b a2 -ab+a-b a+5
o § 7
@ 955. Bukonaiite aii:
2a 6a -3 m2 m + 3
1 +1| —; 2)| m+ : :
)(Za—l ) 4a2 — a )( 3—m] m—3
a a ab 2_-3 2 -1
3) - : : 4| p-L =
a-b a+b a+b p+1 p+3

O 103
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56. JloBemiTh TOTOMKHICTH:
1)(3+2+2):(a+b):“+b; 2)m_”:[i—1)= —
b a ab mn nZz ma2 m+n
@ 97. CopocriTts BUpas:
" ( 1 a ] _ b2 _ b .
) a+b b2+ab ad —ab? a?2-ab)
(6a+1 6a—1) 2a2 +1
2) + : "
a-—3 a-+3 a-—3
a b a+b a-2»>
58. 06 i — - — ,
YHCJIITh 3HAUEeHHS BUPAa3y (a e b) ( 7 5 j AKII0

a=4,b=3.

59. HoseniTtp, IO AJIsA BCiX AONMYCTUMUX 3HAUYE€Hb 3MiHHOI 3HAaUYeHHS BHpa-
3y Biji 3HaUEeHHA 3MIHHOI HE 3aJIeKUTh:

2x 2 1

1 + (x — 3)2 + :

)x+3 ( )(x2—6x+9 9—x2j

)( 3 B 2m J_8m3—18m+ 3
4m2 -9 4m2 -12m + 9 4m2 + 9 om —3°

60. HoBemiTs TOTOXKHICTH:

( a 10 25 ] (5 2 1] dSa
1) + + |t —t+—=| = :
a-8 a-3 a?-38a a2 a b a—-38

2)( a-1 _4a—5)_ 2-a 42 -a)
a2 -a+1 a®+1) 4a2-4a+4 a+1 "

. 1 . 1
34 61. Bigomo, no x2 + — = 23. 3HalifiTh 3HAYEHH: BUpA3y X + —.
x x

62. CmpocriTh BUpas:

ST T
x2-6x 6-x x2 -4 x3-6x2+12x-8)/

63. loBemiTh, 1110 BHUpas

x2 8x2 —-32 «x® — 8x2
: 1 (x2 —4)
x2 +4x +4 x3 —2x2 x
IJIS BCiX AONMyCTUMUX 3HAUeHb 3MiHHOI HaOyBae JWIle NOTATHUX 3HAa-

YEeHb.
64. IoseniTs, 1110 BUpa3
(3m+2 _18mP-m-9 3m—2j‘ m? +10m + 25
3m2 + 1 omt -1 3m2-1)" 9mt* -1
IJIsI BCix m < —b5 HabyBae JuIlle BiJ’€MHUX 3HAYEHb.
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O
65. Yu morKke 3HAUEHHSA BHUPA3Y

1 S y et g2
x2 —xy x*-xyd x3+ x2y+ xy? xX+y

oA NedKUX 3HaUeHb 3MIiHHUX X i Yy MOpiBHIOBATH HYJII0?

o § 8
@ 66. Yu € uncao 3 KopeHeM DiBHAHHA:
_ B
) —*_-o; 29 *=3 o, X2 o, HX =% _ oo
x+2 x+1 x—3 i
@ 67. Po3B’aAxkiTh PiBHAHHA:
1)3.’)6—9:0; 2)2x—4:0; 3) x _2-0;
2-x 2-x x+3
2 _ % 2 _
1 % :g; 5)x x _x 8; )4x 1:4x.
x-3 5 x+ 2 x+ 2 x+1

68. flke omme i1 Te came YMCJO Tpeba AOJATU A0 UMCEJbHHKA i 1O 3HAMEH-

5 1
HHUKa apody ——, mod oTpuMaru aApio E?

12
EI 69. Posp’axiTe piBHAHHSA:
2x—1_2x+120; 2) 4 + 1 _ 1 :
3x+1 3x-5 x—2 2—%
3) 8 2+x 9 ) 1) 2x x x

+ = -— = + )
3x -3 x-1 2-2x 18 x2 -1 x+1 x-1

70. Karep monae 80 KM 3a Teuieio piuKM 3a TOM caMHi 4ac, o i 64 KM
OopoTu Tedii. 3HAWIITH, BJIACHY MIBUAKICTH Karepa, AKINO IMBUIKICTH
Teuil gopiBHIOE 2 KM/TOS.

i4~ 71. Po3B’sa:KiTh PDIBHAHHSA:

0 5 . 1 _ 6 ; 2)|4x+3\: T
Bx-12 @Bx+1)2 9x2-1 x -1 x -1
72. JIlBa poOiTHUKH, IIPAIIOIOUM Pas3oM, MOKYTh BHUKOHATHU NeAKYy pPoOOTy
3a 8 gHiB. Ilepmmii poOiTHUK MOYKe BMKOHATH I[I0 POOOTY CaMOCTiHAHO
BABiUi mBuaIe, HixK Apyruii. 3a CKiJIbKMU NHIB KOKHUN 3 POOITHUKIB
MOXK€e BMKOHATH I[f0 POOOTY caMOCTiHHO?

|*| 73. Po3p’sa:kiTh piBHAHHS, e X — 3MiHHAa:

1) < =5 ne_b_y
. x x
o § 9
@ 74. SaMiHITBH IPpOOOM CTeIliHB 13 IiMUM Bi’€MHUM MNOKa3HHUKOM:
1) 873; 2) ¢,
3) (3m)2; 4) (a + 2)7.
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75. 3amiHiTh Apibd cTemeHeM i3 MiJAMM Big €MHMM IIOKA3HUKOM:

1 1 1 1
1) PYE 2) = 3) (ab)3; 4) A-mp
2] 76. OGumcirs:
-2
1) 9% 2) 471 3) -5)%; 4) (%) ;
1 -1
5) 0,173; 6) (2 ?J - 7) 0,254 8) (—2,5)73.

77. OOuwmcIIiTh 3HAYEHHSA BHPAa3Y:
1) 100x72, axmo x = 1; 10; 100;
2) a3b, axkmo a = 4; b = 8.
78. 3manmiThL 3HaUueHHs BUpPAasiB a” i —a”, AKIIO:

)a=-1; n=38; 2ya=5:n="2.
@ 79. He BuKoHyoouUNn O00YMCII€Hb, IIOPiBHANATE:

1) 731 (=13 2) (-1,2)° i (-5)7%; 3) (-13)* i (-13)%

4) (-12)6 i 1276; 5)—-1472 i (-14)72; 6) (—9)™ i —97°,
80. OOuwmciiTh:

1) -0,2572 : (—43); 2) 0,02 - (-0,5)73;

1
3)0,472. [—gj 2 4) (-1,8)° — 471 - 0,052.

81. IlomatiTe Bupas y BHIUIAAL ApoOy:

A +a3A+ a3 2) (% s %) (y - x),

-6
054 (12)
@ 82. O6uucaiTs —h
0,36)7° .| 2~
©.30)% (2

x+1)" x—1)"
83. Po3B’siKiTh piBHAHHSA ( ) +( ) = 3.

X 2%
) 1 1 as +b8
84. CopocriTh Bupaas pr: - o y 416 _ p 16 |
o § 10
@ 85. IlopaiiTe y BUIVIAAL CTelleHA 3 OCHOBOIO @:
1) a3a™5; 2) aBa a2 3)a” : a3
4) a® : a™4; 5) (a?)75; 6) (a=3)75.
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(@,
[Z] 86. OGuucirs:
1) 475 - 46, 2) 27 - 24 3837281
1)
4) 517 : 519 5) ((0,3) )2 6) [(6} ] .
87. CmpocrtiTs Bupaa:
1) 12a2b - Lops. §ar?’lbz; 2) (—lx‘zj - (—6x3) - lx‘g.
3 4 12 7
88. ITopatitTe Bupas x 12, ne x # 0, y BUIVIAL] CTeeHs 3 OCHOBOIO:
1) x2; 2) x73.
o 9 5. 14 . 5,6
@ 89. BuaigiTh 3HaUEeHHS BUpPAa3y 2—8x y -Ex y== - (-10x2y~*), akio
x=—119; y=—0,1.
90. CopocriTh Bupaa:
30y —2\-2 212 14()22 )"
—3p-3ca2)2 - (0,1pc2a); —a*h2| | — .
1) (-3p-ca )2 - (0,1pc2a) 2)(Faiv] (4,)]
91. Jlosenits ToTOkHicTE (@2 —a 1 +1): (a2 +a)= -
a +
@ 92. ITogaiiTe BuUpa3 x3 + 5 + x™® y BUrIAAi JOOYTKY JBOX MHOKHHKIB,
OIVH 3 AKHUX AopiBHIOE: 1) x; 2) x71; 3) x3.
93. Hosenirs, 110 AJaA OYAb-IKOTO I[iJIOTO 3HAUEHHS kB COPaBIKYETHCS PiB-
Hicte: 1) 8- 7% + 4 - Tk = Tkt 2) 5 - 4% — 4F = 4511,
o § 11

i1| 94. fki i3 yncesn 3amucaHO y cTaHAApTHOMY BUIUIAAi? a4 uuce, 3a-
OUCAHUX Y CTAHJAPTHOMY BUTIJIAJ1, HAa3BITH NOPANOK UMCJIA:

1) 3,7 - 108; 2) 0,29 - 1011; 3) 2,94; 4) 10,94;

5) 1,135 - 10711;  6) 0,311; 7) 1,02 - 1015;  8) 1,02 - 1519,
@ 95. IlogaiiTe y cTaHZAPTHOMY BHIVISAAL YHCJO:

1) 130 000; 2) 783,5; 3) 0,0012; 4) 0,001002003.
96. BukonaiiTe Aiio i3 uncaaMu, MOJAHMMM Y CTAHOAPTHOMY BUTJISMI:

1) (2,7 - 10%) - (5 - 1079); 2) (9,6 - 1078) : (3,2 - 10712);

3) 2,7 - 104 + 3,1 - 10%; 4) 3,42 - 1075 - 2,11 - 107,

i3 | 97. Ilnoma Gaceiitny piuku Jduinpo cramosuts 5,04 - 10° kM2, a mioma
Oacetiny piukm IliBmenuuit Byr — 12,6 % Big nyomnti 6aceiiny IlHimpa.
3Haiigite nmaomty Oaceiiny IliBomennoro Byry Ta mopaiiTe ii y crangaprt-
HOMY BUTJIAAIL a * 10”?, OKPYTJIUBIIIU YUCJO @ IO COTHUX.
i4- 98. Bupasits uac y cucremi CI Ta 3amurIrith pesyasTaT y CTaHZAPTHO-
My Buraani: 1) 1 roguHa; 2) 1 no0a; 3) 1 micanp (30 guiB);
4) 1 pik (365 nHiB); 5) 1 cropiuusd.
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103.

104.
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®)

Ilo § 12

99. Axi 3 pyHKIi 3amal0Ts 00epHEHY IIPOIOPI[iiTHICTE? Y AKHUX KOOP-
INHATHUX KyTax JiesKaThb 1X rpadikmn:

X 4 £ 4
Dy=—; 2)y=— Ny =— Yy =—;
)y 1 )y o2 )y 1 )y x

4 i
)y =-—; 6)y = L )y =4x; 8) y = —4x?

X

16
100. Ob6epHeny mpomnopIlifiHicTs 3agaHo GopMysoo ¥y = ———. He Oyzay-
%

oun i1 rpadgika, 3HAULITH, 3HAUEHHS:
1) pyHKOiI, AKII0 3HAUEHHS apryMeHTy OOpiBHIOE —8; 2; —5H;
2) aprymMeHTy, AJs AKOTro 3HaueHHsA PYyHKIiI gopiBuioe 4; —0,5; 2,5.

IToOynyiiTe rpadik pyHKILii:
10 2

)y =——; 2)y=—,nme 2< x< 4, x=0.
& X%

102. Tourka A(—3; 4) HajmexuUTh rpadiky o0epHEHOI IPONOPIiHOCTI.
Yu Hamxexkuth nboMy rpadiky rToukra: 1) B(1; 12); 2) C(2; —6)?
IIpaMoKyTHHI HOapaJeJielineln, CTOPOHM OCHOBH SAKOI'O JOPIBHIOIOTH
x cM i y cm, mae Bucoty 10 cm Ta 06’em 120 cm®. Bupasits dopmyiomo
3ayie’KHicTh y Bim x. Uu € ma 3aieXKHiCTh 06epHEHOIO0 ITPOIIOPITiHHi-
cti0? SIKoi0 € oOsacTh BusHaueHHA (GyHKILI? IlobyayiiTe ii rpadik.

Ha mamorky 1 300pakeHo 3aJIeXKHICTh Uacy Ha IIOZOJIAHHS BiacTaHi
MixK myHKTaMu A i B Big mBuakocri. 3a rpagikom 3’sacyinrTe:

1) ckinbKM mOTPiOHO 4Yacy, 1100 momoJiaTH BiAcTaHb Bim A mo B, AKIIIO
mBUAKICTE pyxy 6yzme 10 xm/rom; 20 Km/Troxm;

2) 3 AKOI HIBHUIKICTIO Tpeba pyxarwmcsd, I1o0 micrarmca 3 A mo B 3a
2 rox; 8 rom;

3) aAKoro € BigcTaup Big A mo B.

t, Toxm |
20+
18+
16
14+
12+
10

T

T

N B~ O ®

2 4 6 8 10121416 18 20 22 24 26 28 30 32340’R1\’I/I‘0"I
Maux. 1

=}
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C N—
4

i4 105. He Oynyrouu rpadika ¢pyeKOii y = —, 3HaigiTh Ti HOro TOUKMH,
x

KOOPAMHATH AKUX MiK c000I0 piBHI.

. 9 I . =
106. He 6yayroum rpadixka QyHKIil ¥ = ——, 3HAHAITHL Ti HOro TOYKM, KO-
%
opaAnHaTH AKHX € IIPOTHJIEHHNMHU YHUCJIaMIU.

107. IloOymyiiTe rpadik pyHKITii:

30x — 18x2 4+ x 3
=S D= =

3x3 — 5x2 x2+x x+1

1)y

v| Tonobre 6 pozgini |

PAUIOHANBbHUA BUPA3. PALIOHANBHUU OPIB

Payionanvruil 6upa3 — MmaTeMaTU4HUN BUpas, 0 MICTHUTH Al Joxa-
BaHHA, BifHIMaHHA, MHOKEHHSA, TiJIEHHS Ta IIiJHECEeHHS 0 CTEIeHHd.

/&
Hpi6 6, oe P i @ — MHOrO4YJIeHN, HA3UBAIOTh PAUiOHALBHUM OpOOOM.

3HaueHHA 3MiHHUX, JJsd AKUX BUPa3 MAa€ 3MiCT, Ha3WBAIOTh 00NYCMu-
mumu 3HAYEHHAMU 3MIHHUX Y BUpPAasi.

OCHOBHA BJIACTUBICTb PALIOHANBHOIO APOBY
AKIMO yMceNbHUK i 3HAMEHHUK APOOY MOMHOMKUTH abo MOAiIUTH HA
ONWH 1 TOH caMuil BiIMiHHHUU Bif HyJad BHUpPas, TO OAEPIKUMO APiO, IMO
JOPiBHIOE HaHOMY.

CKOPO4YEHHA OPOBY
IITo6 ckopoTruTu Apib6, Tpebda:
1) poskJjacT Ha MHOKHHUKHU HMOT0 YHCEJbHUK i 3HAMEHHUK (3a moTpe-
on);
2) BUKOHATH [lileHHA dYHCeJbHUKA 1 3HAMEHHHMKA Ha IX cHoigsHEHi
MHOXKHUK Ta 3alIUCaTU Pe3yJIbTAT.

AOAOABAHHA | BIDHIMAHHA OPOBIB
3 OAHAKOBUMWN 3HAMEHHUKAMW

a b a+b ! IITo6 momatm npobu 3 OAHAKOBUMU 3HAMEHHUKAMU,
—+—= | Tpeba JofaTH IX YHCEJbHUKN, 4 3HAMEHHHUK 3aJIUIIUTH
Ee ¢ | roii cammii.

a b a-b @ 1o6 BigaaT; 1pobu 3 OJHAKOBUMHU 3HAMEHHUKAMU,
PR . Tpeba Bl YMCeJIbHUKA 3MEHIIIYBAHOTO BiTHATH YHCeJIb-

| HUK BiJ’€MHUKAa, a 3HAaMEHHUK 3aJIMIIUTH TOH caMuii.
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OOOABAHHA | BIDHIMAHHA OPOBIB
3 PIBHUMU BHAMEHHUKAMMU
I[ITo6 BuKOHATH JoAaBaHHSA abo0 BimHiMaHHSA APOOiB 3 pi3HUMHU 3HAMEH-
HUKaMH, Tpeba:

1) poskacTy Ha MHOKHUKU 3HAMEHHUKHU APOOiB, SKIO Iie MOTPiOHO;
2) 3BHAWUTH CIiIBHNNA 3HAMEHHUK, 0a)KaHO HAWIIPOCTIIIIMIA;

3) 3HAWUTH JOJATKOBI MHOKHHKH 1 3BeCTH APOOU A0 CHiJIbHOIO 3HAMEH-

HUKA;
4) 3mauTu Apid, 1110 € cyMoI0 ab0 pi3HHUIEI0 JaHUX APOOiB;
5) CIIPOCTUTH IIel APid Ta 3amucaTH Pe3yJabTar.

MHOXEHHA APOBIB. NIAHECEHHA OPOBY 4O CTENEHA
[ITo6 momHuoOxKuTH APid Ha ApPid, Tpeba IIEPEMHOKHUTH
a ¢ ac ' OKDPeMO YHCEeJbHHUKH I OKpeMO 3HaMeHHHKHU Ta 3aInca-
z g E = w | T IepIINi AOOYyTOK YMCEeIbHUKOM, a APYrMi — 3Ha-
| MEHHHKOM Jpo0y.

n IMo6 mimuecTm Api6 mo cremeHd, Tpeba mimHeCTH OO
a a" | IBOrO CTelleHs YHUCEJbHHUK i 3HAMEHHUK i IepIInii pe-
b) pr | SyJBTAT 3alMCATH B YHCEJIbHMK, a APYIHil — y 3HaMeH-

| HUK Ipo0y.

R

AINEHHA APOBIB

[IIo6 mominmTu ommH Api0® Ha iHIIMWI, Tpeba aijgeHe
OMHOKUTHU Ha APi0d, oOepHeHU# M0 MiJIbHUKA.

a_ ¢ a d
b d b c
PIBHOCUINbHI PIBHAHHA
[Ba piBHAHHA Ha3UBAIOTh PI6HOCULbHUMU, SIKIIO BOHM MalOTh OLHI i
Ti cami KopeHi. PiBHOCUIBbHMMU BBaXKaIlOTh i Ti piBHAHHA, K1 KOPEHIB

Heé MalThb.

PAUIOHANDbHI PIBHAHHA
PiBuanna, j1iBa 1 mpaBa YacTWHU AKUX € paIliloHAJILHUMUW BUpa3aMu,
Ha3WBAIOTh PAULOHANLBHUMU PLEHAHHAMU.

METOOU PO3B’A3YBAHHA PAUIOHANBHUX PIBHAHDb

1. Bukopucmanna ymoseu piénocmi 0poby HYyrIo

1) 3a mOIIOMOTroI0 TOTOMKHUX MIEePETBOPEHDL 3BECTH PiBHAHHSA N0 BUIJISA-

P
iy =
Q
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2) npupiBHATH uyuceJbHUK P a0 HyJsa i pos3B’A3aTu oJiepiKaHe IriJie
PiBHAHHS,;

3) BUKJIIOUUTH 3 MOro KOPEHiB Ti, A AKUX 3HAMEHHUK @ JOPiBHIOE
HYJIIO, 1 3aIIMcaTy BiAIIOBiAb.

2. BukopucmaHHa OCHOEHOL 61acCMU60CMi nPonopuii
1) BuaiTu obsiacTh Bu3dHaueHHA piBHAHHA (OBP);

. P M
2) 3BeCcTU PiBHSHHSA OO0 BUTIAAY — = —;
Q@ N
3) sanmcaru mije piBHaHHA P+ N = M - @ i poa3B’sa3aTu 1oro;
4) BUKJIIOUUTH 3 OTPUMAHUX KOpPeHiB Ti, mo He Hajse:xatb OBP, i 3a-
IMCaTH BiAIIOBiJb.

3. Memo0d mHoxienHAa 000X wacmuH Pi6HAHHA
Ha CninbHUl 3HAMEHHUK Opobié

1) 3uaiitu OBP;

2) 3HAWUTH HAWOPOCTIMINH CHOiMLHUN 3HAMEHHHK APO0iB, IO BXOAATH
Y PIBHAHHSA;

3) IOMHOKUTH OOHIBI YaCTMHHN PiBHAHHSA HaA e CHiJIbHUNA 3HaMEH-
HUK;

4) po3B’a3aTu oAeprKaHe Ilijie PIBHAHHSA;

5) BUKJIIOUUTH 3 MOT0 KOpPEHiB Ti, 1o He HaJie:kaTh OBP, i 3anucaru

BiZITIOBiAb.
CTENIHb I3 UWUTUM NOKA3HUKOM
a®=1,a=0.
a®r= o a # 0, n — HaTypaJbHE YHCJIO,
a) " b)"
[z) = (;) ,a#0,b=#0, n — HarypaJabHE YHCJIO.

BNACTUBOCTI CTENEHA 13 UIJTUM NMOKA3HUKOM
Hna 6yab-axoro a # 0, b # 0 i OyAb-AKUX IiJAUX m i n:

am™ - a® = gmtm (ab)n = a*bm
am:a*=amm an_an
(am)n = qmn b bn

CTAHOAPTHUW BUrNAQ YACNA

Cmandapmunum éuznadom ducnia HA3WBAIOTh MOT0 3alUC y BUIIAML
mobytky a - 10*, ne 1 < a < 10 i n — mise uumcio.
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k Yy
®YHKUIA ¥y = —
X
DyHKIiI0O BUIIALY Y = —, Je X — Hesa-
X 1
JerkHa 3MiHHa, kB # 0, HasuBawTbL obGepHe- ol 1 =
HOI0 NPOonopyiunicmio.
. k
BNACTUBOCTI ®YHKUIl y = —
X
1. O6macTh Bu3HAUeHHS (PYHKITII CKIAZaeThCA 3 YCixX UMces, KpiM umc-
Ja HYJIb.
2. Ob6yacTh 3HaueHb (PYHKINI CKJIamaeThbCcAd 3 YCiX umces, KpiM umcJa
HYJb.

3. I'padik ¢pyaKIiiI — rinepbosa, riTKm AKOI JieXKaTh y IEePIIIOMY i Tpe-
ThOMY KOOPAMHATHUX KyTax, AKIIo £ > 0, Ta B Apyromy i uerBep-
ToMYy, AKIo k < 0.

4. T'inku rinep6osim HeoOMeKeHO HaOJIMMKAIOTHCS 0 OCE KOOPAMHAT.

112 - O

issuu-downloader.com




e 6 O0OCOCO000 000000

| PO3AIN 2

| KBAAPATHI KOPEHI. AIUCHI YUCJIA
| Y UUbOMY PO3AIAI BU:

| O o3HanoMUTeCSH 3 MOHATTAMU apuPMETUYHOIo KBaZpaTHOMO KOPEHS,
| MHOXMWHW Ta MNIOGMHOXWUHWU; OYHKUIAMU Y = x2 Yy =x;
\ O HaB4YMTECH 3aCTOCOBYBaTW O3HAYE€HHSA Ta BNacTUBOCTI apndpmMeTU4HOro

KBaZlpaTHOro KOpeHs ANSA CNpoLlleHHsA BUpasiB Ta 0O4YUCTIEHHS X 3HaY€eHb,
| pO3B’A3yBaHHA PiBHAHL ToLLO; ByayBaTu rpadoiki YHKUIA I = 2

| iy = Jx.

)

§ 13. DdyHKuia y = x2, iT rpadik i BnacTuBocTi
1. ®yHkuia y = x2, il rpadik

m Hexaii cropona xBazapaTa AopiBHIOe a cM. Toxi ¥oro mjomly

(v cm?) MoxkHa 3HaiTH 3a opmysaoo S = a?. ¥ miil dopMysi KoKHOMY
IOoMaTHOMY 3HAQYEHHIO 3MiHHOI @ BiAmOBijgae equHe 3HAUYEHHSA 3MIHHOIL S.

AKnI0 B mbOMYy TPUKJIAAL He3aJeKHY 3MiHHY TMO3HAYUTH Yepe3 X, a 3a-
JIe;XHY — 4Yepes y, TO OTPUMAEMO PyHKIi0 y = x2. ¥V ni#i dopmyai saminza
X MOKe HaOyBaTH OyAb-IKHX 3HAUYeHb (HOJATHUX, Bil’€MHUX, 3HAUEHHSI
HYJIb).

CknazeMo TabJMIlI0 3HA4eHb PYHKIIL y = x2 A9 KiJIBKOX 3HA4YeHb ap-
T'YMEHTY:

-3

-2,5

—2Z |—1,8

|

-0,5

9

6,25

4 | 2,25

.

0,25

0,5

1

1,5 2

2,5

3

QRS R

0,25

\Yy

1 12,25 4 (6,25 9 ®

IlosHaumMO Ha KOOPAWHATHIN IJIOIIHUHI
TOYKH (X; i), KOOPAMHATHA AKHUX OTPUMAJIH B
rabaumi (manx. 13.1).

AxOu Ha MiA caMilil NJIOIMWHI MO3HAYMIN
OiNBINY KiJBKIiCTH TOYOK, KOOPAMHATU AKHUX
3al0BOJILHAIOTE (GOPMYIY Yy = X2, a moTim
CHOOJYUUJIU IX IIJIaBHOIO JIiHi€H0, TO OJep-
xanu 0 rpadik QysKOii y = x?2 (max. 13.2).
I'padik miel ¢ynkuii HasuBawTh napabdo-
nor, Toury (0; 0) — eepwunorw napabonu. : | 5% N , | X
BepmmHa AiauTs napabonay Ha aBi wactmHEM, -3 -2 -1 |01 2 3
KOJKHY 8 fAKHX HA3WBAIOTH 2i/lKO0I0 napa-
bonu.

N W A~ O N o ©
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=N W R OO N 0o

3 -2 -1 |01 2 3

Maz. 13.2

2. BnactusocTi dyHKUIT y = x2
ChopmysrroeMo geaki enacmusocmi GyHKUYIL y = x2.
1. O6nacTer BusHaueHHA (PYHKIIII CKJIamaeThca 3 yCixX umceJ.

2. O0nacTh 3HaUeHb (PYHKIIII CKJIAJIa€ThCA 3 YCiX HEBiI'€MHUX UMCeJ,
TobTO Yy = O.

Cupasai, ockiabkn x2 > 0 gas Beix 3sHaueHb X, To y = 0.

3. I'padikom (pyuKIii € mapadosa 3 BepmuHO0O B Toulli (0; 0), rinku
AKOI HampaAMJeHi Bropy. ¥ci Toukm rpadika, KpiM BepInIUHU Tapa-
0o, JexxaTh BHUIINE Bijg oci abciuc.

4. IIporuie:XxHUM 3HAUEHHSAM apryMeHTY BiJIIOBizae omHe I Te came
3HaueHHA (PYHKIIII.

v

Iliticuo, me caigye 3 Toro, mo (—x)2 = x2 gaa OyAb-IKOro 3SHAYCHHA X.

3. BukopucTtaHHsa rpadika ¢yHKuUiT y = x2
nig 4Yac po3B'A3yBaHHS PiBHAHb

m Poss’sa3aTtu rpadiubgo piBHaEHa x2 =3 — 2x.

Poszé’asanna. Tpadik pyHKmii y = x2 — mapabomna, a QyHKIl y = 3 — 2x —
npsma, o npoxoauth yepe3 Touku (0; 3) i (2; —1). ITobyayemo rpadiku
nux (pyHKIiN B omHi# cucremi KoopamHAT (Man. 13.3). Bonu nmepermHa-
IOThCA Yy ABOX TOYKaX, abciimcu AKUX x = -3 i x = 1.

IlepecBiguumocs, mo uncyaa —3 i 1 gificHO € KOpeHAMU PiBHAHHSA:

114 O
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KBadpamHi kopeHi. AilicHi Yyucna

1) agmo x = -3, To x2=(—-3)2=9 y
id—-2=83-2-(-3)y=9 = L L.t 0 L L !
2)akmo x =1, To x2=12=1
1d—2x=38—2+-1=1.

Ot:xe, —3 1 1 — KopeHi piBHAHHSA
x2 =8 — 2x.

Bidnosidv: —3; 1.

m Mix aKMMHU DOCHITOBHUMM

MiJIMMU YUCJIaMU MICTUTBCA KOPiHBb

Iy
[«)) =J co

. 6 3
piBHAHHA — = x°?
. :

Poze’s3anHsa. Po3B’sKeMO PpiBHSH-
HA rpadiuHo, moOyayBaBIIu rpadikm

o 6 . -
GyEKOiE y =— 1 y = x2 B oxgHili cu-
x

cremi KoopauHat. Ockinbkm x2 > 0 gua 319 1 lol 1 \2 3 x

BCiX 3HaAUeHB X, TO i E 2 0. 3Bigkm
% Man. 13.3

orpumaemo, mo x > 0. Tomy rpadikm

nux QYHKIiH POSTIAHEMO TiTbLKH AJIA Y

x > 0. e rinka rinepboJau i rinka na- y=x% x>0

paboJim, mIo JIeXKaTh y MePIIiii KOOPAH-

HaTHii uBepri (may. 13.4).

I'pacikm nmepeTwHaOTHCA B OAHINA TOU-

i, abcmmca AKOI JIEXKUTH MiXK 4YHCJIa-

mu 1 i 2 Ta € KOpeHEM PiBHAHHA.

OT:xke, KOpiHb piBHAHHA — = X2 Mic-
%

N W s Ot

(4]
y=—, x>0
. . x
TUTHCH Mi) yucygamu 1 i 2.
Biodnoegidv: mix unciaamu 1 1 2.

@ Ak HasuBatoTb rpadik dyHKUilT y = x2?
g O CdpopmynitoriTe BNAacTUBOCTI PyHKUIT y = x2.
Maxn. 13.4

g Fosb'axims sagaui ma bukonaime bnpabu

il | 13.1. (Vcro.) I'inepOoioro, mapaboJIo 4m OpAMOIO € rpadik (pyHKITII:
8
Dy=—; 2) y = 8x; 3)y=38;
X

1)y = o2 Sy=5x-4  Bly=—22
X

13.2. [Ina pyHKIil y = x2 3HalIiTh 3HAYEHHA Y, IIIO BiJNOBifac 3HAUEHHAM
x=—35 0; 5.

O —— 1

=4

-
s
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13.3.

2]

13.5.

13.6.
13.7.
13.8.

13.9.

— (

s oysKii y = x2 3HafigiTh 3HAUEHHA I, IO BiANOBiZac 3HAYEHHAM
¥ =—23 1z B.

13.4. 3a rpadirkom dpysKmii y = x2 (mayu. 13.2) sHAHAITE:

1) 3HaueHHA Y, IO BiAmOBimae 3HaueHHIO x = —2,5; —1; 1,5; 3;

2) 3HaYeHHA X, IKOMY Bigmosimae sHauvenHsa y = 1; 3,5; 9;

3) KislbKa 3HAUEeHb X, A AKUX 3HAUYeHHA QYHKI[I Oisbiri 3a 2; meH-
m1i Big 2.

Buxopucrosyioun rpadik ¢ysrmii y = x2 (max. 13.2), sHaiigiTs:

1) sHaueHHda Yy, 110 BigmoBimae 3HaueHHO X = —3; —0,5; 2,5;

2) 3HaYeHHA X, OJA AKOTO 3HAYeHHA [ = 4; 5;

3) KisibKa 3HAYEHb X, OJd AKUX 3HauveHHsa QyHKIil menmr Big 1;
O0inemmi 3a 1.

ITo6ynyiiTe rpadik GyHKIil y = x2, akmo -1 < x < 4.,
IToGynyiiTe rpadixk pyHKIII y = x2, akmo —2 < x < 3.
Yu npoxoauTh rpadixk QyHKIIl y = x2 yepes TOUKY:

1) A(=1; —1); 2) B(—9; 295);
3) C(0; 0); 4) D(25; 5)?
Yy HageKuTh rpadgiky QyHKIIl y = x2 Touka:
1 1
1) A(—4; 16); 2) B(16; —4); 3) C(E; ZJ’ 4) D(0; 2)?

13.10. 3uaiigiTe 06gacTh 3HaYEeHb PYHKIII iy = x2, AKIIO:
1) -3 < x < 0;
2) -1 < x < 2.

13.11. ITopiBHANTe 3HaueHHA QYHKIII y = x2, axmo:

1)x=26 1 x=-2,6; 2yx=-19 1 #=1.8;
x=01ix=—138,5; PDx=—1,11x%x=1,2.
13.12, Posp’stkiTh rpadiuno piBHAHHS:
1) %= 8xz 2) x2 = —§.
s
13.13. Po3B’stokiTh rpadiuyHOo piBHAHHS:
1) x2 = 4; 2) x2 = —2x.
E 13.14. IlooynyiiTe rpacdik QyHKITiI:
& & 4x2 — x*
DNy=——; Dy=——"—
L =
13.15. ITobynyiiTe rpadik pyHKITIi:
53 x2 — x4
Dy=—; D)y =——1-.
Yy =~ VY =Tz
@ Bnpabu grs nobmopenns
13.16. [I1a AKUX 3HA4YEeHb d COPABAMKYETHCS PiBHICTH:
1) a? = (-a)%; 2)a? =|a 2 3)at=-a%;  4)(—a)=-a??
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KBadpamHi kopeHi. AilicHi Yyucna

C\ ==

13.17. 3HangiTe:
1) malimeHmme 3HaYeHHs BUpasy x2 — 19; 18 + (x — 3)3;
2) HaiibinpmIe 3HaYeHHS BUpasy 17 — x2; —9 — (x + 7)2.
Ilia AKKMX 3HAYEHb X NOCATAETLCA Ile 3HAYCHHA?

TMigzomyimecs go bubuenns Hobozo mamepiany

13.18. O0OuuncaiTe:

2 2
4 3
1) 252 + (-6)% 2)|=| —-|1=1;
) 252 + (-6) (5] (2]
3) 0,012 : (-0,1)2; 4) (-4)? - (-0, 5)2
13.19. 3uHaigiTe CTOPOHY KBazapaTa, ILJIOIa SKOro JOPiBHIOE:
1) 9 cm?;
2) 0,25 m2.
13.20. Po3B’s1:KiTh piBHAHHA:
1) x2 -16 = 0
2) x% = é
9

13.21. 1) ITo6yayitTe rpagiku GyHKIiN ¥y = x2i y = 9 Ta 3HAHAITE KOOPAH-
HATH TOYOK 1X IEepeTuHy.
2) CKiTBKY TOUOK IIepeTHHY MaloTh rpadikm pyHKIiHA y = x2 1 y = 0?
3) CKinbK:m TO4YOK mepermHy wMaoTh rpadikm QyHKOIA y = x2
iy=a, gea>0?
4) CKiZIbKH TOYOK MepeTHHy MaioTbh rpadikm QYHKDIA y = x2
iy=a, nea<0?

=l XKummeba mamemamuka

13.22. ABTOMOOGiTbLHUE ABUTIYH 34 OOHY TOLU-
Hy pobotu cnaawe 200 g KHCHIO.
HobGoBa HOpMa OJIsi IUXaHHSA OOHIEL JIro-
auHYU cTaHOBUTE 80 1 KucHI0. CKinbKU
JI0O0OBUX HOPM KUCHIO CIIQJIIOIOTH IIIO-
neaHo 200 aBToMOOLIiB, AKMMM MeEIII-
KaHI[l JeAKOr0 HAaceJIeHOI0 IIYHKTY
i3nATH Ha poOOTY B CyCigHi!I Hacele-
HUHA TYHKT, 3a yMOBH, M0 MLIAX B
onuH OiK 3aliMae 4BEepPTb TOAUHU?

@ Likabi 3agaui — nomipkyi ogHave

13.23. OnmH rogmHHWK 31 cTpilkamMu mocrimae Ha 1 XB 3a nmo0y, a apy-
ruii — Bigcrae Ha 30 ¢ 3a J00y. 3apas3 001aBa TOAMHHUKH IIOKA3YIOTh
omHaKOBHII 4dac. Yepes3 CKiJbKHU 1i0 BOHU 3HOBY IIOKaXKyTh OJHAKO-
BU# uac?

———— 117
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PO34in 2

§ 14. ApudpMeTUUHMIA KBAAPATHUN KOPiHb

1. KBapgpatHi KopeHi

AKIo BiOMO CTOPOHY KBajpaTa, TO JIeTKO MOMXHAa 3HAWTH HOro MJOIIY.
BogHouac yacTo MOBOAUTHLCS PO3B’A3yBATH ¥ 00epHEHY 3ajavy: 3a BiJo-
MOIO IIJIOIEI0 KBajpaTa 3HAXOJUTU MOT0 CTOPOHY.

(T EED Inoma xeaapara gopiemioe 16 cm?. BHaitTu cTOpoHy KBagpara.
Poszs’szannsa. Hexail cTopoHa KBaapaTa OOPIBHIOE X CM, TOA1 HOTIO ILJIO-
ma mopiBHIOE x2 cm2. Maemo piBHaAHH#A: x2 = 16. ¥V HbOro gBa KOpeHi:

umcaa 4 i —4. Copasai, 42 = 16 i (—4)2 = 16. OCKiIbKHY JOBKHHA CTOPOHHU
KBagpara He MOKe OyTH Big’€MHUM YMCJIOM, TO YMOBY 3aJaui 3a/I0BOJIb-
Hs€ JIUINEe OAWH 3 KOPeHiB piBHAHHA — uucyo 4. OT:Ke, JOBXUHA CTOPO-
HHU KBajJpaTa JopiBHIOE 4 cM.

Kopeni piBasraa x2 = 16, TOOTO uHcJa, KBaApaTH AKUX JOPiBHIOIOTH
16, masuBaOTL Kéadpamuumu KopeHamu i3 yunciaa 16.

Keadpamnum kKopenem i3 wucna a Ha3WBAIOTh YMCJIO, KBajpaT AKOTO
JIOPiBHIOE a.

Hanopuknan, kBagpatTHuMu KopeHamu i3 uwmciaa 100 € umcaa 10 i —10,
60 102 = 100 i (—10)2 = 100. KBagpaTEuM KopeHeM i3 uucaa 0 € umciao 0,
6o 02 = 0. KBagpaTHOro KopeHs i3 umcaa —16 Mu He 3HaNZIeMO, OCKIIbKH
cepel BiIOMHMX HaM YMCeEJ He iICHYE€ TaKOro 4YmucJja, KBaJgpaT SAKOI'0 JOpPiB-
HIOBaB 6 —16.

2. ApudMeTUYHMIN KBaApPaTHUM KOPiHb

Yucao 4, mo € HeBif’eMHHUM KopeHeM piBHAHHA x2 = 16, HasuBaIoThH
apugpmemuiHum KeadpamHum KopeHem i3 yucia 16.

Apugpmemuunum keadpamrHum KopeHem i3 YUCAA a HABUBAIOTH TaKe
HEBiJ’ €MHe 4YMCJIO, KBaapaT AKOI'0O JOPiBHIOE d.

ApudbmMernyHNN KBaApaTHUN KOPiHB i3 YHCJIa a IIO3HAYAIOTHh a (\/_ -
3HAK apu(pMeTUUHOTO KBaJAPATHOTO KOpeHs, abo pagmkam). Bupas, 1110 cTo-

iTe g 3HAKOM KOpEeHdA, HAa3WBAIOTH NiOKOpPeHesuM 6upa3om. 3aIuc Ja
YUTAIOTh TaK: K8aOpamHuil KOpiHb i3 yucaa a (CJa0BO apugpmemuyHull g
yac YUTAHHS JOMOBUJIMCS HEe BXXHMBATHU, OCKIiJIbBKHM B IIKOJi PO3rIAIAIOTh
aume apupMeTudHi KOpeHi).

(IEEED 1) V81 =9, ockinbku 9 > 01 92 = 81;

2) /0 = 0, ockineku 0 > 0 i 02 = 0;

2

2 4

3) ,% = g, OCKLIBbKH g >0 i (gj =i
118
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2
o4 [49 7 7 N2 49 24
Ay 22 = (22 T e T[] 22222
)\/25 95 5 OCRUVIPER 01[5) 25 25

¥Ys3aramai piBHICTh V@ = X € IIPAaBUJBbHOIO, AKIIO BUKOHYIOTHCA ABI yMO-
Bu: 1) x = 0; 2) x2 = a.
Ockinpku x2 > 0 g Bcix 3HaYeHb 3MiHHOIL X, TOo a = 0.

Bupas va He Mmae 3micry, axkmo a < 0. J

Hanpuknan, He MaoTh 3MicTy Bupasu +/—1; /-2, 9.

3. [lo6yBaHHSA KBaApPaTHOro KOpeHs

Hiro sHaxXOmKeHHsA apu(METHYHOIO 3HAYEHHS KBaJApPaTHOTO KODPEHs Ha-
3UBaIOTh 000y6aHHAM KEaOpamHo20 KOpensa. 3 HeBeJIUKUX UYHCeJ KBa-
IpaTHUU KOpPiHB OaskaHOo HoOyBaTm ycHO. JloOyBaTH KBaIpaTHUHA KOPiHBb
3 OLJIBIINX YHCEJ AOIOMOXKEe TabJIUIlA KBaApaTiB ABOIHU(MPOBUX HATypaJb-
HHUX YKces Ha (opsani migpyyauka abo KaJabKyJIATOP.

m 3HaliTu 3HaUEeHHA KopeHs +/4096.

Po3e’sa3anns. 3a Tabauielo KBaApaTiB ABOIIM(POBUX HATYypPaJbHUX YH-
cen maemo 642 = 4096. Tomy 4096 = 64.

O6uucauTu 372 —122,

Pose’aszannsa. CnouaTky Tpeba 3HalTU 3HAUEeHHS BUpasy 372 — 122, a nmo-
TiM MOOyTH 3 HHOTO KOPiHb:

J372 122 = /1369 — 144 = /1225 = 35.
Bionosidv: 35.

4. PigHaHHSA Vx = m

PosrisiHemMo piBHSAHHSA VX = m, e m — gedke umcio. Arimo m = 0, To
3 O3HAYEHHA KBAJAPATHOTO KOpeHsA ciigye, mo x = m2, fdxmo m < 0, To

PiBHSAHHSA He Ma€ PO3B’A3KiB, OCKiJIBKM 3a O3HAUEHHAM YHCJIO X — He-
Bix’eMHe.

CucremaTu3dy€eMo JaHi PO PO3B’sA3KH PiBHAHHA VX = M 3a JAOIIOMOTOIO
cxemmu:

A X =m, m — uncao

/\

Axmo m < 0
> = m?2 . g
fArmo m = 0, To x = m TO KOpeHiB HeMae

(@)

|
=l
—
O
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m Poss’azaTtu piBHAHHS:
DVx =7 2)Jxr=-8  3)V2x-1=

Poss’a3ann4a.

1) x = 72, 2) po3B’a3KiB HeMae; 3) 2x — 1 =52,
x = 49; 2z =26,
=13,

Bidnoegiodv: 1) 49; 2) poss’askiB Hemae; 3) 13.

1

o

15 Lo Ha3uBalTb kBagpaTHUM KopeHeM i3 uncna a? O Lo HasuBalTb apuPMETUHHUM

KBaapaTHUM KopeHeM i3 yucna a? O [ns skux 3HadeHb a BMpas v 4@ He Mae 3MicTy?

O Yn mae po3B’a3KkM PIBHAHHA VX = m, sKkwo m = 0, m < 0, | aKWwo Mae, To AKi?

14.2.

14.3.

14.4.

14.5.
14.6.

14.7.

14.9.

issuu-downloader.com

Fosb sximo 3agaui ma bukonaime bnpabu

14.1. (Vcno.) Unm icHye KBagpaTHHI KOpPiHB i3 umcJa:
1) 9; 2) 16; 3) —4; 4) 0?

3HalgiTh 3HAUEHHA KBaJpaTHOI'O KOpeHs i3 uucia:
1) 4; 2) 25.

3HalgiTh 3HAUEHHA KBaJpaTHOI'O KOpPeHs i3 uuca:
1) 0; 2) 1; 3) 36.
(Ycno.) Uu mae 3micT Bupas:

1) V/1; 2) J0; 3) V-9?

Yu mae 3micT Bupas: 1) Jo; 2) V-49?

HoBeniTh, 110 YHCJIO:

1) 2 ¢ apumMeTnuHNM KBagpaTHUM KOpeHeM i3 umcia 4;

2) —2 He € apu(PMETHUYHUM KBaJIpaTHUM KOpeHeM i3 uucia 4;
3) 0,1 € apupMeTUUHIM KBaJpPaTHUM KopeHeM i3 umuciaa 0,01;
4) 0,2 He € apu(pMeTHYHIM KBaJpaTHUM KopeHeM i3 umcia 0,4.

JloBeaiTp, II10:
1) V169 =13; 2) \/% = é

14.8. O6uuciairs:

1) V16; 2) /49; 3) 4/0,25; 4) \/6400;

1 9 1
. L S . 20—,
5) v0,09; 6) 191’ 7) 116’ 8) 1
O04YuCIHiTE:

1) V/25; 2) \/36; 3) /0,16; 4) \/4900;
5) \/0,04; 6) \/g; 7 J1il 8) 3L

25 16



14.10. Yu mpaBuabHA PiBHICTH:

1) V900 = 30; 2) V4 = -2;
3) /0,9 = 0,3; 4) /0,64 = 0,8?

14.11. 3a momomoror TabJUII KBaAgpaTiB ABOIU(MPOBUX HATypaJbHUX YH-
ces ab0 KaJabKYJATOpPa 3HAUOITH:

1) v1296; 2) V9409; 3) V2916; 4) /30, 25.

14.12. 3HaligiTh 3HAUYEHHs BUPa3y:

1) V64 + \/25; 2) V9 - /0, 36; 3) 2100 — V144;

4) V81 : |/0,01; 5) —5./0,64 + 3,9; 6) /52 — 25;

7) V62 + 82 8) /0,25 - 0,42; 9) /20,22 + 0,46).
14.13. 3gangiTh 3HAUEHHA BHUPAa3y:

1) V49 +/9; 2) V4 - 100; 3) 24121 - /81;

4) /64 : /0, 25; 5) 50,36 + 2,8; 6) V102 — 82;

7) /32 + 42; 8) /0,32 — 0, 09; 9) 1/5(0,42 + 0, 64).

14.14. O6uwmciiTh 3HAUYEHHS BUPAa3y:

1) m, akmio a = 4; —8; —12;

2) \/m, akmio m = 0,09; n = 0,07;

3) x + 4\/x, axmo x = 49; 121;

4) 3Vb — b, armo b = 1,96; 0,04.
14.15. O6uucaiTh 3HaUEeHHS BUPAa3y:

1) m, akmio b = —9; 15;

2) 2Jm — m, axmo m = 1,69; 0,49.

14.16. Posp’saxiTe piBHAHHSA:

1) Vx = 2; 2) Jx = 0; 3) JVx = -2
4) Jx -3 = 0; 5) 2Jx = 8; 6)%f:2.

14.17. Po3B’sKiTh piBHAHHA:

1) Jx =1; 2) Jx = -3; 3) Jx — 5 = 0; 4) 3/x = 21.

@ 14.18. Yu mae 3micT BUpas:

1)v12-14 — 132; 2) /20092 — 20082; 3) /10002 — 100122
14.19. [Ina axkux 3HAYeHb X Mae 3MiCT BUpaas:
5 1
1} — 2) Vx2; 8) V&9; 4) ——=?
N ’ ’ =
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14.20. [Ina AKUX 3HaUYEeHb ) MA€ 3MiCT BUpa3:

1) 2y 2) ﬁ; 3) J¥°; 1) =7

14.21. Po3B’st3KiTh piBHAHHA:

1)3Jx +7 = 0; z)z\/g—4:o;
8
3) 163:4; 4) T\2x -5 - 14 = 0,
X +

14.22. Po3B’sa:KiTh PiBHAHHS:
1)%\/336—3:0; 2)2\/§+6:0;
3) o 28; 4) 2/2x + 6=0
\V2x ’ '

i4 14.23. [lna axkux 3HaUYeHb ¢ Mae€ 3MicT BUpas:

1) V—-a?; 2) J—(a + 3)?; 3) val? +1; 4) Ja T

a-—3

14.24. Po3B’sa:KiTh PiBHAHHS:

1) 2x - 1| = 3; 2) V5 +x = 3; 3)\1+ 2+ vx = 2.

14.25. Poss’sxirs pismsmns: 1) \[2x + 3| = 5; 2) V9 +Jx = 4.

) Bnpabu gns nobmopenns

¢ _@-22. |3 2 |
+ 2 (a-2)2 a2-4
14.27. Po3B’s13KiTh piBHAHHSA 3 ABOMA 3MiHHUMM:

1) x2 — 6x + 9 + y2 = 0; 2)|x+2/+y%2+2y+1=0.

14.26. CopocriTs Bupaas:
a

Migzomyimecs 4o bubuenHs Hobozo mamepiany

14.28. IlogaiiTe y BUIVIAAL 3BUYaMHOrO Apo0y abo MiImaHOro umcJa:
1) 0,3; 2) 0,25; 3) 1,2; 4) 2,5.
14.29. TlogaiiTe necATKOBUM JAPOOOM:

1 3 1 1
1) =; 2) =; 3)2—; 4) 3—.
)2 )4 ) 5 ) 4

14.30. SanuiniTe 3BUYaWHUI Api0 y BUINIAAI HECKiHUEHHOIO JAeCATKOBOTO
IIePiOAUYHOr0 APo0y:

2 3 7 5
1) —; 2) —; 3) —; 4) —.
)3 )11 )9 )6
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= Kummeba mamemamuxa

14.31. Ilyn — CTapOBUHHA OJIMHUIIA MaCH, KA BIKMBAJIACH B Y}cpaml 3 KHJ-

D JKUX 4YaciB i am M0 BOpPOBAI)KeHHS MeTPHUUYHOI cucTeMM Mip. 1i BH-
KOPMCTOBYBAJIN AJIA BU3HAUEHHS BPOXKAMHOCTI abo IIifi yac 3aroTiBJi
CiJTBCBKOI'OCIIONAPCBKUX IIPOAYKTIB: JJA BUMIpIOBAaHHSA 301:KKAA,
6opoilrHa, coJi, Meay TOIMo. SHAHUAIThL B iHTepHETi, CKiIbKOM KiJjo-
rpamam nopiBHIOE 1 myn. 3’sacyiiTe, CKiJIbKM TOHH KapTOILIi 3i0paJia
poanHAa 31 CBOEI 3eMeJIbHOL J1JIAHKM, AKII0, 3a CJOBaAMU HalcTapImo-
ro 4JIeHa POAMHU, YPOsKall KapToii ckjaaB 150 oyxgis.

@ Likabi 3agaui — nomipkyd ograve
14.32. Yu icHyIOTH TaKi mpocTi uucaa x, y, z 1 {, 1aa SKUX Mae Miclie piB-
HicTs xyzt +4 = x2 + y? + 22 + 22

§ 15. MHoXuHa. YucnoBi MHOXXUHM

1. MHO)XXUHa Ta il eneMeHTU

IloHATTA MHOXHMHH € OJZHHM 3 OCHOBHHMX IIOHATH MaremaTturu. Ilifg
MMOHATTAM MHOMCUHU OyaeMo PO3yMiTu CYKyIHICTH 006’€KTiB, 10 MAaoOTh
cuineay mpupoxny (abo o6’egHAHMX 34 CILJIBHOIO O3HAKOIO), caMi 00’ eKTH
IIPHU IILOMY OyZeMO Ha3UBATH eleMeHmaMu MHONCUHU.

3azBrUUail MHOKUHHU II03HAYAIOTh BEJIMKHMH JaTHUHCBKUMU JIiTepaMu.
Aximo, HaIIpI/IRJIa,I[, MHOMKUHA A cKIamaeThed i3 umcen 1, 2, 3, a MHOXKHMHA
B — 3i sHakiB @ i !, To me zanucyoTh Tak: A = {1; 2; 3}, B = {@; !}. Uncaa
1, 2, 3 — eleMeHTH MHOKHWHHU A, a 3Haku @ i ! — eJeMeHTH MHOKHUHHU B.
Toit paxT, M0 uncao 1 HAJEKUTh MHOMKHUHI A, 3aIMCYIOTL 3a JOIOMOTOIO
B)Ke Bimomoro Ham cumBoJa €, a came: 1 € A. Toi ¢dakr, 1mo umcao 1 He
HaJICXKUTh MHOKMHI B, sanucyiors tak: 1 ¢ B,

MHOXUHU, KiJTBKICTH €/J1€eMEeHTIB AKNX MOYKHA BUPA3SUTU HATYPAJIbHUM
YNCJIOM, HA3UBAIOTh CKIHYEeHHUMU.

MHOXHHY, AKA He MICTUTh »KOJAHOTO €JIeMeHTa, Ha3UBAIOTh NOPOHICHbHOIO
MmHox}cunoro. I mosHauaioTe cuMmBosioM J. Tak, HampukJazd, IOPOKHBOIO

MHOKMHOI0O € MHOXIHa KOPEeHiB PiBHAHHSA ‘xl = —1. Ile MoKHaA 3amKUCATH
TaK: x € J.

MHOXHUHHU, KIJIBKICTH €JIEeMEeHTIiB AKHX He MOXKHa BUPaA3UTHU HaTypaJb-
HUM YHCJIOM i AKi He € MOPOKHIMM, HA3UBAIOTh HECKIHYeHHUMU.

2. NigMHOXKMHa
AKIO Ko)XeH ejleMeHT MHOMKUHU B € elemMeHTOM

MHOXHWHH A, TO KaxKyTh, III0 MHOXHHA B € mif-
MHOMXHWNHOI0 MHOMWHU A.

3anucymoTs 1e Tak: B c A. CxemMaTuuHy ijgrocTpa-
I[il0 IOr0o PaKTy HOLAaHO Ha MaJOHKY 15.1. Max. 15.1
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O

m Hexait A = {1; 2; 3; 4}, B={1; 2}, C = {4; 5}. Toxi muHOX1UHa B
€ OiAMHOXHWHOIO MHOXKMNHN A, ToOTO B — A. MBOXNnHa C He € IigMHOXH-
HOIO MHOXXUHU A, OCKiJIbKY MHOXUHA C MICTHUTH €JIeMEeHT — YHCJIO D, III0

He € eJIEeMEeHTOM MHOKMHU A.
BBaskaioTp, 1110 MOPOKHA MHOMKHHA € HiIMHOKUHOIO OyIb-AKOI MHOMKH-
HHU, TO6TO D C A.

3. PauioHanbHi yucna

Ilini uwmenma i apobOOBiI uMciIa YTBOPIOIOTh MHOMKHUHY PAUIOHALbHUX

uucesn.

MuoxxuHy HaTypaJbHHX UYNCeJ IMO3HAYAIOTh JIiTepoio N, MHOXUHY ILi-
JHUX YHceJI — JIITepoio Z, MHOKHWHY paIlioOHAJIbHUX YMCeJ — JiTepoio Q.

2
MooxHa cTBepA»XyBaTH, 1m0 5 € N, 5 e Z, -TeZ, @¢Q.

N, Z i @Q € HeCKiHUEHHUMH MHOKHHAMU.

. . m
Bynn-ake pamiomanbHe YHMCIO MOXKHA IOJATH Y BUTJIALL —, e m —
n

Iijle YMUcJio, n — HATypaJbHE YHCJO.

HaHpHRJIaﬂ,ng; 21=z; —5:_—5; —0,2=__2=__1.
1 3 3 1 10 5

PamionaspHi ymciia MOKHA TaKOMK HOOATH Y BUIJIAMAL OJEeCATKOBOI'O IPO-
O0y. 1 1IhOTO MOCTATHBO YHCEJNBbHUK APOOY MOAINUTH HA HOro 3HAMEHHUK.

Hanpuxraan,

L 0,375; =a -1, 25; LI 0,242424... = 0,(24).
4 33

B ocramEbOMYy BHIIAAKY MH OTPUMAJU HECKIHUEHHHWU NECATKOBUU IIe-

. . . 3. -5 . .
piogmunuii api6. IIpodu 3 i 7 TAKOK MOXKHA IIOJATHU Yy BUTJIANLL HECKiH-

YeHHUX JeCATKOBHUX IePioANUYHUX APOOiB, MJOIIMCABINHN IIPABOPYY SAK IECAT-
KOBl 3HaKU HeCKiHUEHHY KiJbKiCTh HYJiB:

£ =0,375 = 0,375000...;

-

— —1,25 = —1, 25000.--

Oraxe,

KOJKHe pallioHaJbHe UMCJO0 MOXKHa IIoJaTU Y BUTIAAL HECKiIHUeHHOTO

IeCSITKOBOTO IIepiogudHOro Apoody.

124
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O

CopaBmKyeThCcs it 00epHEHE TBepAKeHHS:

KOXXKHHUM HECKiHYeHHHMIH JeCATKOBHI MepiogmYHUE Api0 € 3ammcoMm
IesdKOro pallioHAJbHOI'O YHCJIA.

Hanpukmnapm,

1,2000... =1,2 = E = ﬁ; 0,(3) = l; -1,(15) = —li.
10 51 3 33
Y npaBUALHOCTI IIUX piBHOCTE! JETKO IIepeKOHATHUCs, BUKOHABIIN Bil-
IOBi/IHe MiJIeHHS.

4. |ppauioHanbHi yMcna

Ane B maTreMaTulli iCHyIOTH 4ncia, AKL He MOKHa 3almcaTH y BUIJIALL
m :
—, Jle m — IIijJe 4YHCJIOo, a N — HaTypajbHe.
n

T'II/ICJIa, AK1 He MOMHa 3aliucaTe y BHUIVIAAl —, e m — IIlJe 4YHCJIO,
n

a n — HaTypaJibHe, Ha3UBAIOTh iPPAYIOHANbHUMU YLUCLAMU.

Ilpedikc ip o3Hauae 3amepedyeHHA, TOOTO ippauioHalbHi — O3HAYAE He
parioHaJbHi.

Hanpuknan, ippamioHaJIbHUMU € YHCJIA T, \/5, —\ﬁ Toiro. Habamxe-
Hi 3HaUYEeHHA TaKHX 4YHCeJ MOKHA 3HAXOAWTH 3 IIEBHOIO TOUYHICTIO (TOO-
TO OKPYIJIEHMMHU OO IEBHOTO PO3PAAY) 3a AOIMOMOTIOI0 KaJbKyJsTopa ado
KOMII ' IoTepa:

n~ 3,1415926; J2 ~ 1,4142135; —J7 ~ -2,6457513.

Ko:xHe ippamioHasbHe UMCJ/I0 MOKHA IIOAATH YV BUTJIALL HECKiHUYEHHOTO
JIeCSATKOBOTO HeIepioguuyHOoro aApoby.

5. AincHi uncna

PamiomanpHi umecaa pasoMm 3 ippallioHaJIbHUMU
YHCJIAMH YTBOPIOIOTH MHOMXHUHY OillCHUX YUCel.

MHOXUHY ZiCHUX YHCeJI II03HAYaITh JiTepoo R. Q

OCKiJIBbKH KOKHe HaTypaJibHEe YHCJIO € I[IJIHM YHC-
JIOM, TO MHOXHHaA N € HOiIMHOXHHOIO MHOXXHUHHU Z.
Awnanoriumo MHOMKUHA Z € TiIMHOMKHWHOIO MHOMKH-
HA @, a MHOXWHA @ — TiAMHOXHUHOIO MHOXUHH R
(man. 15.2). Mau. 15.2

Q -
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IppamionanbHi uywMcia, AKI 3amMcaHO y BUIJIAAI HECKIHUEHHUX HeIe-
PiOAMUYHUX NECATKOBHX JIPO0iB, IMOPiBHIOIOTH MiyK CO00I0 3a THUMH CaAMUMMU
IpaBUJIaMHu, III0 B CKiHUYeHHi mecsaTKoBi apoou. Hampukian,

V2 > 1,4 (602 ~1,41); /7 < -2,6 (60 —J7 ~ —2,63).

6. O6uncneHHs 3Ha4YeHb BMpa3iB 3 AINCHUMU YMCIaMU
Y samauax mpaKTHYHOIO 3MicTy AilicHI umncia (11 BUKOHAHHA apudMme-
TAYHUX Oifl 3 HUMHU) 3aMiHIOIOTh Ha iXHi HaOJUKeHi 3HAUYeHHs, OKPYTIJeHi
IO TIEBHOT'O PO3PALY.

3n 1 )
m O0uucauTu Z + § + +/38 3 TOYHICTIO O TUCAYHUX.

Poss’a3annuAa.

3r 1
1 + 3 + 3 =~ 2,3562 + 0,3333 +1,7321 = 4,4218 ~ 4,422.

3ayBasKHMO, IO MOJsA JOOJaBaHHSA, BigHIMaHHS, MHOXEHHS, IiJIeHHSA
i migHEeceHHs MO CTelmeHsA MiMCHUX YHCEJ OiI0OTh YCi BJIaCTHUBOCTI Ta oOMe-

JKEeHHA, M0 U A Aid i3 parmioHaJIbHUMUW YUCJIaMU.

Bupasu, 1o MicTATh 3MiHHY IIiJI 3HAKOM apu(pMeTHUYHOTO KBaAPaTHOTO
KOpPeHsA, Ha3uBAIOTh iPPAYIOHANBHUMU 6UPA3IAMU.

d NO lMNoHATTA 4ucna 3'aBunoca Oyxe gaBHO. BoHoO € ogHum
" A we panjye..- 3 Hal3aranbHilKX NOHATL MaTemMaTtuku. MNMotpeba y BUMIpto-
i : BaHHAX Ta nigpaxyHkax 3ymoBMNna nosiBy oAaTHUX pauio-
HanbHUX Yncen. Came ToAi BUHUKITN | BUKOPUCTOBYBaNUCA HaTypasibHi YMucna 1a ApoboBi
yucna, K posrnsagany 9K BilHOLWEHHS HaTypanbHUX Yucer.

HacTynHuMm eTanom po3BUTKY MOHATTA YMCra € BBEAEHHS Y NPaKTUKY Bi'EMHUX YnCern.
Y OasHbomy Kutai ui yscna 3'asunuca y Il cT. go H. e. Tam yminu gogasatu i BigHIiMaTK
Bi’€MHI yncna. Big'emHi Yiucna tnymaymnm Sk 6opr, a gogartHi — Sk ManHo. B IHaii y VII cT.
Li Yyscna cnpunMarnu Tak camo, ane e 1 3Hanu, gK iXx MHOXUTH i OinuTu.

[aBHi BaBUNOHSHN e 6nM3bko 4 TUC. POKIB TOMY 3Hanu BiAMNOBiAb Ha 3anUTaHHA:
«fkoro Mae ByTn cTopoHa KBagparta, Wwob noro niowa gopisHoana S?». BoHu cknanu
Tabnuui KBagpartiB yMcen Ta KBagpaTHUX KOpeHiB. BaBunoHsHM BI/IKOpI/ICTOByBaJ'IVI n me-
ToA AoByBaHHA HabnNMXKeHOro 3HaYeHHSA KBaApaTHOro KOopeHs i3
yucna S, sike He € KBagpaToM HaTyparnbHoro Yucna. Cytb metoay
nondarana B Tomy, WO 4Y1cno S sanucysanu y Burnagi a2 + b, ge
yncno b 6yno AocuUTb ManvM MOPIBHSAHO 3 &2, i 3aCTOCOBYBarnu

cpopmyny
JS =+Va? +b =a+2i.
a

Hanpuknag, 3a uMm MeToioM:

2

V102 = V102 + 2 ~ 10 + —=— = 10,1. Tepom
2-10 AnekcaHapiAChKII
MepeBipyMo TouHicTb pesyneraty: 10,12 = 102,01. (Icr. m. €.)
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Takun metoq ob4nCneHHs HabnuXeHoro 3Ha4YeHHs KBagpaTHOro KopeHd BMKOPUCTO-

ByBaBcs 1 y [lasHii MpeLii. Moro aetanbHo onucas epoH AnekcaHdpiticbkud (1 CT. H. e.).

B enoxy BigpomkeHHs (XV — noy. XVII cT.) eBponencbki MaTeMaTuki No3Hayanm Ko-

PiHb NaTUHCBLKMM CNoBoM Radix (KOpiHb), NOTiM — ckopo4eHo — niTepoto R. Tak 3’aBuBcA
TEPMiH «pauKany, SKUM Ha3nBalTb 3HAK KOPeHs. 3roqoM Ansi NoO3Ha4YeHHS! KOpEHs CcTa-
N BUKOPUCTOBYBATU Kparky, a NoTiM poMOuK. Yepes fedkuii Hac — yKe 3HaK v Ta ropu-
30HTarlbHy pUCKy Hag NiaKkopeHeBUM BUpa3oM. 3ro4oM 3Hak v i pucky 6yno ob’egHaHo,
I cydacHi MaTteMaTuKyM cTann BMKOPUCTOBYBAaTM 3HaK KBagpaTHOMO KOPEHHA Y 3BUYHOMY

HaM BUrNsiAj: \/_

(0)) ki uucna YTBOPKOTb MHOXUHY pauioHanbHux yncen? O Aki yucna yTBOPOKTL MHO-
g XWHY dincHux vncen? O Y Burmsaai skoro Apoby MoxHa nogatu 6yab-sike pauioHanbHe
e uyucno? O Ak MoXHa 3anucaT KOXXHWUI HECKIHYEHHUIA OeCATKOBUIA nepiognyHuii api6?

O Aki ymcna HasuBatoThb ippauioHanbHUMN? O Y akoMy BUMMAAI MOXHA NOAaTU KOXHE
ippaLuioHanbHe Yncno?

Fosb sximb 3agaui ma bukonaime bnpabu

@ 15.1. (Ycro.) Un npaBUIbHO, IIO:

1) 5 — HaTypaJibHe YHCJIO; 2) —2,1 — mine uwmcJio;

. 5 .o
3) J§ — palrioHaJIbHE YMCJIO; 4) —? — npificHe ymcso?

15.2. I3 uucen \ﬁ; 0,222...; 52; —2,(4); =; 19; -3,7; 0; —\/g; —2% BUIIAIIITD:

1) HarypasabHi uyncia; 2) uini HeBix’eMHIi umciia;
3) pamioHasbHI Big’eMHi umciaa; 4) ippanionasbHi yncia.

15.3. I umcen 8; —/7; —5; g; V175 3,(7); \/ﬁ; —1%; 0; 5,137 BUNMIIITE:

1) marypaabHi yncaa; 2) misi HemozaTHI 4umca;
3) pamioHasbHI momaTHi umcia; 4) ippamnionanbHi yucia.
i2| 15.4. IlogafiTe uMCIO AK BiHOIIIEHHS I[iJIOTO UMCJIA IO HATYPAJLHOTO:
1
1) 31; 2) —8; 3) 2?; 4) —5,1.
15.5. IlomaiiTe 4MCcJIO SIK BiTHOIIIEHHS I[iJIOT0 YHCJA A0 HATYpPaJbHOTIO:
1
1) -21; 2) 10; 3) —35; 4) 2,8.
1 2 1
15.6. 3 MHOXUHU {—; z; z; é; —s —O} BUILIITH MiAMHOMUHY:
8 9 3 5 3 1
1) npaBuabHUX IpPoOiB; 2) HelIpaBUJIBHUX IOPOOiB.

15.7. 3 muoxunn {27; 36; 48; 19; 2; 11} BuginiTe MiAMHOXKUHY:
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15.8. IlomaiiTe uwmcio £ Yy BHUIVIALI HECKIHUEHHOIO [eCaTKOBOIO ApPoOy

M OKPYIJIiTH MOro:
1) mo cortux; 2) 10 TUCAYHUX.

4

15.9. ITomaiiTe dYHCJIIO H Y BHIJISA[1 HECKiHUEHHOT'O [OeCATKOBOI'o JIpo0y

1 OKpPYTIJIiTH ¥Oro:

1) mo cortux; 2) 10 TUCAYHUX.
15.10. (VecrHo.) Un npaBuIBbHO, IIO:
1) 7 ¢ N; 2) 10 € Z; 3) 5 ¢ Q; 4) 32 € R;
5)-3,9¢N; 6)-92ecQ 7 -3,1T¢R; 8)V3c @;
9) V64 < N; 10) V27 ¢ R; 11) \/% ¢ Z; 12) 1% € Q?
15.11. TlopiBHusaiiTe:
1
1) 1,366 i 1,636; 2) -2,63 i —2,36; 3) 17 i 0;
4Hrid,2; 5) - i -3,1; 6) 1,7 i 1,(7);
7) —1,41 i —/2; 8)/3 i 1,8; 9)2% i 2,(39).
15.12. TlopiBaAiiTe:
1) -2,17 i -2,71; 2)0 i %; 3) 2,3) i 2,3;
4)V2 i 1,4; 5)—V3 i -1,T; 6)% i 0,(08).
15.13. 3uaiigiTe HabJIUKeHe 3HAUEeHHS BHPa3y, OKPYIVIMBIIK 3HAUEHHS KO-
PeHA 10 COTUX:
1) V17 +2,12; 2) 3,18 — /5.
15.14. 3gaigiTe HAOJIUKEHEe 3HAUEHHS BHPal3y, OKPYIVIMBIIN 3HAYEHHS KO-
PeHdA 10 COTHUX:
1) /3 +4,17; 2) 4,82 — \/11.
15.15. MuOokmHa A cKJajgaeTbecsa 3 KopeHiB piBHAHHA Ox = 7. IIlo me 3a
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MHOKHUHA?

15.16. Yu opasBuibHO, 1m0 A C B, akImo:

1) A = {1}; B = {1; 3; 5};

2)A={\ @ B={n 0t

3)A=0; B={1; 2; 3};

4) A ={o; B; v}; B={a};

5) A — MHOKWHA TIPOCTUX Ymces; B — MHOKMHA HATYypPaJIbHUX YMCEJI;

6) A — MHOKHMHA I[LINX YKceJa; B — MHOKHMHA HaTypaJbHUX YHCEJI,
KpaTHUX Yucay 95?7



‘15.17. Yu npasuiabuo, 1m0 C < D, AKIIo:
nC={ 75 D=4 5 17} 2)C=1{a; 6}; D={a; 6; B; T};
3)C ={m; n; I}; D=0 4) C = {A; O}; D = {A; O}?

15.18. PosmicTiTh y mopanky cnaganasa uucaa: 0,11; 0,(1); 0,01; E; %

1
15.19. PosmicriTh vy mopaarky spocranasa uwmcia: 0,(2); 0,22; Z; g; 0,02.

15.20. Yu npaBuabHO, IIO:
1) cyma aBOX I[iIWMX YHces — I[iJie YMCJIO;
2) JacTKa ABOX palliOHAJbHUX UMCEJI — YHCJIO pallioHaJbHE;
3) Oyab-AKe IiJie UHCJIO € HATYPaJIbHUM;
4) MHOKHMHA JiMCHHX YMCeJ CKJIAJA€ThCS 13 ZOZAaTHHUX i Big eMHHX
yucea?

15.21. 3anuiniTe TpW pamioHaJbHUX YHCJIA, IO MICTATHCA MiK YHCIaMU
1,65 1 1,(5).

15.22. SanunriTsh aBa pamioHANBHHX UYMCJAA, [0 MICTATHCA MiXK UHCIaAMHU
2,333 i 2,(3).

b
i‘% 15.23. Buropucrosytoun dopmyay VS =+a? +b ~ a + 20 3HANIITE
a

CTOPOHY KBajpara, ILIoIa sKoro mopieHioe: 1) 39 cm?2; 2) 83 mm2.
IlopiBHAMTE BiAIIOBiAL i3 YMC/IOM, 3HAUAEHUM 34 JOMOMOTOI0 KaJb-
KyJIATopa.

15.24. [loBeaiTs, IO YMCJIO \/§ € ippamioHaJbHUM.

15.25. loBeniTh, 110 YHCJIO \/g € ippamioHaJbHUM.

) Bnpabu gns nobmopenns

15.26. Po3B’s1:KiTh piBHAHHSA:

1 9
1)x2-16=0; 2)4x2-9=0; 3)—-x2=0; 4)—-x2=0,
) x 6=0 ) 4x )16 x )25 x

15.27. 3 mict M i N ogHOYacHO Ha3yCcTpiuy OAWH OZHOMY BHIiXaJd ABa aB-
ToMo0Oisi. BimcTamp Mixk mMicTaMu ITOpiBHIOE S KM, IIBUAKOCTI aBTO-
MOO1JIiB — v; 1 v, (y KM/rox). Hepes ¢ rog aBromoObijai 3ycTpiamcs.
Bupasirs ¢ gepes s, v; i Uy,. O0O4UHCIIiITE 3HAUEHHA ¢, AKINO S = 37D KM,
v, = 78 xm/rox, v, = 72 KM/TOf,.

=l XXummeba mamemamuka

15.28. Ogua nmurapka pyiaye 25 mr Bitamimy C. Ao JrogmnHa He KYPHUTD,
ajie mepeOyBaTHMe B IIPUMIiIlleHHI, Jle KypATb iHIMi, YIPOAOBK T'OIM-
HH, TO JJsd Hel Ile Bce OAHO, II[0 BUKYPUTH i1 camiii 4 murapku. CKiab-
ku Biraminy C Brparuts MapuHa, AKIO mepedyBaTuMe B TaKOMY
npuMimensHi 1,5 roa?
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@ Uikabl 3agaui — nomipkyi ogHave

15.29. [Iea rpasii mo uepsi 0epyTh 3 KyIKM KaMmiHIli. 3a mpaBUJIaMu T'PU
JO3BOJISIETHCS 3a OAWH Xinm Oparm 1, 2, 4, 8, ... (Oyab-AKWH CTEOiHb
ABiMKHN) KaMiHIIiB. Burpae Toii, XTO Bi3bMe OCTaHHill KaMiHellb. XTO
ImepeMo)Ke B IIili I'pi 3a IpaBUJIBHOI cTparerii, AKIIO0 IIOYaTKOBa
KiJTBKiCTh KaMiHIIIB y KYIIIi JOpPiBHIOBATHIME:

1) 2016; 2) 20177

§ 16. TotoxHicTb (Va)? = a,a > 0.
PiBHgHHa x2=a

1. TotoxHicte (Wa) =a, a >0

Haragaemo, 1o ais1 Bcix 3HaueHnb a = 0 piBHICTB Va = X € IPaBUJIBHOIO,
AKIII0 BUKOHYIOThbCA ABL ymoBu: 1) x > 0; 2) x2 = aq. IligcTaBUBIIKN B OCTaH-
HIO PiBHICTB 3aMicCTh X MO0 3aIMC Yy BUTJIALL v/ A, OIEPKUMO TOTOXKHICTh

(Va)? = a.

Hna oygb-axkoro a = 0 cupaBIKy€ETHCA TOTOXKHICTH

(Va)? = a.

m O0uyucauTu:
1 2 J3Y
1) 7)%  2) (—/11)% 3) (EJE] ; 4) [——] :

Posé’asanna. 1) (7)2 =7
2) (—11)2 = (-1)2 - (V11)2 =1-11 = 11;

3 [L/ﬁjz —(1j2~(\/ﬁ)2 -1 18-45
'z 2 4 77
4)(;@]2_(@)2_3

2 22 4
: : 3
Bidnosiov: 1) 7; 2) 11; 3) 4,5; 4) 1

2. PiBHsHHA x2 = a, ne a - pesike unucno
Posrasauemo piBHAHHA x2 = a, e a — AesdKe YUCJIO.
OckisbKM KBaapaT YHCJa He MOXKe JOPiBHIOBATH BiJl’€MHOMY UMCIY, TO,
Koau a < 0, piBHAHHA X2 = @ He Mae PO3B’A3KiB, IT[0 MOXKHA 3aIIHCATH TaK:

x € .
SAxmo a = 0, To equHUM KopeHeM piBHAHHA x2 = 0 € umcyao 0.

130 J—
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KBadpamHi kopeHi. AilicHi Yyucna

SIxmio a > 0, To KopeHaMu piBHAHHA x2 = @ € umcaa va i —/a. Cupasni,

(Wa)? = a i (Va)? = a. A6u BresruTHCA, IO piBHAHHEA X2 = a, ge a > 0,
iHITIX KOpeHiB He Mae, 3BepHiMocA A0 rpadiunol inTepmpeTrarrii #10ro po3B’sa-
syBaHHsA. [Io0yayemo rpadiku QyHKNiN y = x2 ta y = a, ge a > 0 (mau. 16.1),

rpacgiky mepeTHyJaMCS JUINE ABidUi: y TouKax 3 abciimcaMu va i —/a.

y

y=a, a>0

| |
| |
| |
| |
| |
| |
| |
| |
| |
3 |
| |
| |
| |
| |
1 1

FARENT N EEEYAE
e i Man. 16.1

CucreMaTH3yeMO JaHI IPO PO3B’A3KU PiBHAHHA X2 = @ y BUIJIALL CXEMMH:

x2 = a, a — umcIyo

Arimo a > 0, To Axmo a = 0, Axiro a < 0,
x, = Ja, X, = —Ja o x =4 TO KOPEHIB HEeMAae

m Po3B’a3aTu piBHAHHA:

1)x2=9; 2)x2=-T7; 3)x2=1; 4) (2x + 1)2 = 25.
Pose’azanna. 1) x; =9 = 8, x, = —/9 = -3;

2) piBHSIHHA He Ma€ KOpeHiB, TOOTO X € UJ;

3) x; = \ﬁ s Xg = —\/7 . IIi KopeHi € ippallioHAJIPHUMHU YUCJIAMMU;
4) maemo: 2x +1 = \/%, abo 2x +1 = _\/%,
2x +1=35, 2% + 1 =—8,
2y =4, 2% =—6,
x = 2; %= 8.
OT:xe, piBHAHHA Ma€ JBa KOPeHi: x; = 2; x, = —3.

Bidnosidv: 1) +3; 2) @; 3)+J7; 4) 2; -3.

=
W

o———
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105), Ons SKMX 3HauyeHb a € NpaBuUnbHO piBHICTL (Va )2 = a? O Yu mae KopeHi piBHAHHS
c[,‘ x2=gq,akWo a <0, a =0, a>0,iAKLO Mae, TO CKiNbKU?

Fosb sximb 3agaui ma bukonaime bnpabu

(L] 16.1. O6uncairs:

2
1

1) (7)% 2) (/02 3) (+/2,9)% 4) [ Ej .
16.2. 3uaifiTe 3SHaUEHHS BUPAa3y:

1) (V/6)% 2) (+/5,3)>%
16.3. (YcHo.) Yu mae KOpeHi piBHAHHS:

1) x2 = 9; 2y #° =47 3) x2 =0; 4) x2 = -77
16.4. Yu mae KopeHi piBHAHHA:

1) 2% = 25; 2) x2 =-107?
@ 16.5. 3uaigiTh 3HaUEHHSA BUpPAa3y:

2
1
1) (7% 2) V11 - V11; 3) [gﬁ) ;o 4) (-2V5)%

1) J7 Y
5)-5-v2-42;  6)0,3-(10)%  T)|—=]; 8)|—1|.

16.6. O0uucaiTh:

2
1) (—v11)% 2) V19 - V/19; 3) (2J7)% 4) —1\/§] ;

2 2
5)-7-V3:V3;  6)0,2-(-V5)3 7) (%J . 8) _@) _

16.7. O0uuciaiTn:

2
1) (\15)2 - 3,8; 2) 5[—\@ :

2
1. 1. oxy
3)7.[8J, 4)8(\/ﬂ).

16.8. 3HaiiTh 3HAUEHHS BHUPa3y:

2 2
- 5] ._\/E . 1,
1) 2,7 + (—V/13)2; 2)8[\/;], 3)12.( 4}, 4)19(\@).

16.9. Posp’saxiTh piBHAHHSA:
1) x2 = 25; 2) x2 = 0,36; 3) x2 =121;

4) x2 = -9; 8) 2% =113 6) x2 :%.
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16.10. Po3B’s:xiThL piBHAHHS:
1) x2 = 49; 2) x2=0,16

4) x2 = —4; 8y %2 = &3

16.11. 3uHaiigiTh KOPEeHi pPiBHAHHI:
1) x2 — 0,05 = 0,04;

; 3) x2 =169;
6) &2 = i
16

2) 24 + x2 = 25;

3) x2+ 12 =0; 4)%952:7.
16.12. Po3B’s1:KiTh piBHAHHS:

1) x2 + 0,01 = 0,26; 2) x2 — 14 = 2;

3) 17 — x2 = 0; 4)—%362:5.
16.13. Yu Hanexuts rpadiky pysrmii y = x2 rouxa:

1) M(\5;5);  2) N(7;V7);

3) P(—/3;3);  4) T(v10;v10)?

16.14. 3HaiigiTh CTOPOHY KBazApaTa, ILJOIa SKOr0 JOPiBHIOE:

1) 36 cm2; 2) 49 nm?;

=]

16.15. O0uuciaiTe:
1) (—(v/5)2)%

2
3) 36-(—%@) —%(2\/5)2;

5) (-3V5)? — 3(\5)%

16.16. O0uucaiTh:
1) (—/7)2)%

1 =V 1
3) 16 - _Eﬁ +§(4J§)2;

5) (5v/2)% - 5 - (—/2)%

16.17. Posp’saxiTh piBHAHHA:

1) (x — 2)2 = 36; 2) (y + 3

5)( c

4) (x + 3)2=T; 5
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y__

4) 29 M2,

3) 0,09 m?;
36

2) (2v5)2 — (52)3;
2
4) \/59,29 + [%Jﬂ] .

o+

2) (337)2 - (14/3)%
2
4) \J70,56 — G\/E] .

i)

)? = 4; 3) (x — 1)* = 0;

T

4

5

25

32

3

4

8

9

T.

2
36

65

2

3

9

10

5

6

81’

6) (x + 5)2 = —9.



16.18. Po3B’s13KiTh piBHAHHA:

1) (x + 1)2 = 16; 2) (y — 2)2 = 25; 3) (m + 2)% = 0;
2
De-22=8  5|i-] “10g O o=t

16.19. HaBezniTe npukJaj piBHAHHA BUIVIALY X2 = a, e X — 3MiHHA, a4 —
YHUCJO0, SIKe:

1) Mae oaMH HiNKWi KOpPiHb;

2) Mae aBa MiTUX KOPEHi;

3) He Ma€ KOPeHiB;

4) mae nBa palnioHaJIbHUX KOPEHi;

5) Mae KOpeHi, ajle BOHU HE € pallioHAJbHUMU.
16.20. Po3B’st3kiTh piBHAHHA:

) . 92) (2x — 3)2 + (2x + 3)? = 20.
6 x -1
16.21. Po3B’sa:KiTh PiBHAHHS:
1)x—2: L2 : 2) Bx +1)2 + (8x —1)2 = 4.
5 x4+ 2

@ 16.22. Po3B’s1:KiTh piBHSHHA:
)T +2 + 22 = 3; 2) 2|x? — 5|+ 3 = 5.

16.23. 3uaiaiTe KOpeHi piBHAHHS:

1)V1+Va? + 4 =2 2) 2|x2 — 4/ + 1 =11.

16.24. J[In1a AKUX 3Ha4YeHb b cIpaBI)KYETHCA PiBHICTH:

1) (Vb)? = -b; 2) fo-4)2 =b-4  3)bb)? = b2
16.25. [l AKUX 3HAYeHb m PiBHAHHA mx2 = 1:
1) mae nBa KopeHi; 2) Mmae OnMH KOPiHb; 3) He Mae KopeHin?

O) Bnpabu gns nobmopenns

4x — 2
16.26. CopocTiTh Bupas: (x - 9) : [Zx T j

x — x — 2
16.27. Bigomo, mio 2x — 4y = 1. 3Ha#AiTh 3HAYEeHHS BUPA3Yy:
1 -4 2 _ Ay2
1) s 2) Y 4%, 3) L
X — 2y 5 2’ X + 5y

Migzomyimecs 4o bubuenHs Hobozo mamepiany

16.28. ITopiBHAIITe 3HAUEHHA BUPAa3iB:

25 . 25
J49 i V4 -9, (=2 HED
1) ' ’ V36 ' V36
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KBadpamHi KopeHi. AilicHi Yyucna
e
A

16.29. 3uangiTe 3HAaUEHHA BHUPA3Y:

4 3
1) -2,5]+ (3,7 2) = - |-—=|
) ‘ | ) 9 16
16.30. Cupocrits Bupas: 1) |5a, Ao a = 0; 2) ‘7b, axmo b < 0.

OD.0.0.
7T

=\ Xummeba mamemamuka

16.31. ITouaTkoBuii po3mip gemos3uTy BKJagHUIl ckjaaB 20 000 rpH. Yepes
IIBa POKYW BKJIAOHUILA 3aKPHJa HEIO3HUT, OTPUMABIIN 33 HUM KOIITU
B posmipi 25 088 rpu. 3a AK0I0 BiJCOTKOBOIO CTABKOIO OVJIO BiIKpH-
TO JENO3UT, AKIIO BiICOTKM HaApPaXOBYIOThCA ONWH pa3 Ha PiK Ha
IIOTOYHUY PaxXyHOK (TaK 3BaHi «BiICOTKH Ha BiJICOTKH»)?

@ Likabi 3agaui — nomipkyid ograve

16.32. (Kuigcvka mamemamuyHa onimniada, 1989 p.) IIBoe rpaBILiB 1o uep-
31 3AIMCHIOIOTH XiJ 3a TAKMMM IIpaBHJIAMHU: V KJIITHHKaX HECKiHUYeH-
HOI'0 apKyllla OOWH I'paBellb CTABUTh XPECTUKHU, a APYIUi — HYJIUKH.
Yu moxke ApPyruii rpaBellb rpaTHu TakK, 100 MEPIIUil HIKOIU He 3Mir
3aMOBHUTH XPECTHKAMM SKHHACH KBaapar 2 x 27

§ 17. BnacTuBocTti apupMeTUUHOro KBAAPaTHOro KOpeHs

1. KopiHb 3 no6yTKy
ITopiBEHsAEMO 3HaUeHHA BupasiB v4 -9 i V4 - /9:
V4-9=36=6, VJ4-/9=2-3=6.

Maemo: V4 -9 = /4 - /9, TobTo KOpiHb 3 JOOYTKY JBOX UMCEJ JOPiBHIOE
moO0yTKY ixX KopeHiB. Taxka BIacTHUBiCTh CIPABIYKYETHCA MJISI TOOYTKY OYIb-
AKUX IBOX HEBil'€MHUX YHCeJ.

Teopema (11po KOpiHb 3 70OYTKY). KopiHs i3 1oOyTKY ABOX HeBix eM-
HHUX 4YMCeJI TOPiBHIOE JOOYTKY KOPEHIB i3 IIUX 4uceJ, TOOTO SAKINO

a=>0ib >0, 10
\/ab:\/;'\/g.

Wy

llogedenns. Ockinbku a 2 0i b > 0, To BUpasu Va i b marors 3MmicrT,
IPUYOMY Ja =0, Vb > 0. Tomy Ja b > 0. Kpim Toro,

(Wa -b)? = (Ja)? - (Vb)2 = ab.
Maemo: Ja -+b >0 i (x/a . \Fb)z = ab. Tonxi, 3a o3HaueHHAM apudme-
TAYHOTO KBaJPATHOTO KOpeHs: ~ab = Ja -Jb. ®

JloBeieHa TeopemMa TOMIMPIOETHLCA 1 HA BUIIAA0K, KOJU MHOXKHUKIB mifg
3HAKOM KOpeHs TpH i OijbIiie.

C

-
w
() |
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PO34in 2

— O

Hacainok. Kopias 3 J00OyTKY HeBiJl’€MHHX MHOKHHKIB TOPiBHIOE
JOOYTKY KOpPEHiB i3 IMX MHOSKHHKIB.

Iosedenns. IloBemeMo Iieii HACJHIiOK, HANIPUKJIAM, AJSA TPHOX UYHCEJ
a=0,b2>0, c>0. Maemo:

Jabe = \/(ab)c = Jabe = Jabc. m

3ayeadxerHus 1. OueBugHO, 110 BHpas vab Mae 3micT 3a yMOBH, KOJIU
ab > 0, To6To Koot a i b BigMiEHHI Bim Hynasa umesaa, TO Ie UMCJIA OJHOTO
3HaKa, a 3HAYUTH 1 TOIi, KOJau oOMABL 3MiHHI a 1 b Big’emHi. ¥ mpomy pasi

TOTOMKHICTD, AKY MU PO3IJISHYJIM BUIE, HAOyBae BUTIIAAY vV ab =~/ —a - /-b,
e —a = 0i—b > 0. BpaxoByouu oO0uaBa BUIIAJKHU, MOKHA 3aIllMCaTH, IO

\/a_=\/H~\/|3,neab>0.

(ITINEEED 1) V25386 = /25 - /36 =56 = 30;

2)V/32-72 =/(16-2)-(36-2) =16 - 36 - 4 =/16 - /36 - /4 =
~4.6-2 = 48.

Axmio B piBHOCTI Vab = vJa - \/E TMOMIiHATH MiCIIAMU JIiBY i IpaBy YacTu-
HH, TO OJEP*KUMO TOTOKHICTh:

Ja -Jb =+Jab,7ea >0,b > 0.

JoOyTOK KOpEeHiB 3 HEBil'€éMHHX UMCEJ JOPiBHIOE KOPEHIO 3 MO00YTKY
MUX 4YHCeJ.

GEITETED V2 V18 = 218 = /36 - 6

2. KopiHb 3 ppoby

PosrasgaemMo KBagpaTHHUHN KOPiHB 3 Apo0y.

@ Teopema (mpo Kopiub 3 Apody). Kopins 3 1po0y, YuCeJIbHHUK AKOTO
€ HeBiT'€éMHUM, a 3HAMEHHHMK — TOJaTHMM, TOPiBHIOE KOPEHIO i3
YHCeJbHUKA, MOJIJIECHOMY HAa KOPiHb i3 3HaMEeHHHKa, TOOTO AKIIO

a=0ib>0, 10
\/Lﬁ
b Vb’

Hosederus. Ockinbku a = 0 i b > 0, To Bupasu vVa i Jb marors amicr

S

ia > 0, Jb > 0. Tomy % = 0. Kpim Toro,

136 _— o
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KBadpamHi KopeHi. AilicHi Yucna

=

(Wb b

Toni, 3a o3HAUEHHAM apUPMETHUYHOTO

O
T _Way _a
Jb

2

Ya 50

Maemo:
o: V2 [

C:‘~|I|® é‘é
S

KBaJApaTHOI'O KOPEeHA:

T » [ 5-38-8 /zi_ﬁ_ﬁ_é
49 Ja9 T 4 N4 Ja2 2
3ayeaxcennus 2. SIxk i B sayBaxkeHHiI 1 (c. 136), TOTOXHiCTBb, AKY MU
TiIBKY L0 POBIVIAHYJIM, MOYKHA 3allACATU U TakK:

\/E=ﬂ,neab20,b¢0.
T

Nva : ; . p
IIOMIHATHN M1COOAMM JI1IBY 1 IIpaBy 4YaCTHUHUA,

a
Ao B piBHOCTI 4,[— =
i1 p \f b \/E

TO OLEPKUMO TOTOKHICTb:
Ja fa
ﬁ: Z,ILGCL}O,b>O.

YacTrka, YMCeJIbHUK SKOI € KOpeHeM 3 HeBif’eMHOTro dYmucia, a 3Ha-
MEHHHUK — KOpeHeM 3 JOJAaTHOI0 UMcJja, MJOPIBHIOE KOPEHIO i3 YacTKU

OUX 4YHCceJI.

Jﬁ_Jﬁ_ . \/%_\/%_\/Z_\/Z_z
pIB_ By B2

3. KopiHb i3 KBagpara Ta cTeneHs
PosrissHemo, Ak 7oOyTH KBaJApaTHHN KOPiHB i3 KBajpara.

Teopema (mpo KopiHb i3 KBazpara). [asa Oyab-IKOro 3HAYEHHS a

Ja —la

CIIPABIKYETHCHA PiBHICTH

.12
IosedeHHs. |a‘ >0 i |a‘ = a? gna 6ygp-AKOro a, TOMY, 34 O3HAUYEHHAM
apu(pMeTHYHOTO KBaAPATHOTO KOpPEeHs: Va“ = |a‘. il
137
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PO34in 2

I LT =[7=7; 2) V(-3 =|-3] = 3.

Posrnanemo kKBaJpaTHUU KOPiHB 13 cTelmeHd.

O

Teopema (mpo Kopiub i3 cremeHs). [Iasa Oyab-AKOTO 3HAYEHHA a
1 HATYpaJIbHOTO 4YHCJA k CIIpPaBIKYETHCA PiBHICTH

Vazk = ‘ak'.

Iosedenns. Na?t = /(a*)?. Ba Teopemoro mpo KOpiHb 3 KBaApaTa, Mae-
Mo: +/(a®)? = ‘ak|. Or:xe, Va2t = |ak‘. O
TGE S O6uumcauTn: 1,74,

Pose’szanna. 1,74 = {(1,72)2 =

WTENES Copocrutm Bupas: 1) Val?; 2) \/p®, nep <O.

Pose’asanns. 1) Jal2 = \/(aﬁ)z = |a6|. Ockinpku a® > 0 gna Oyab-aKoro
a, To |a6‘ = ab Omxe, Va'? = ab,
2) \/pi = 4J(p8)2 = |p3|. Ockinsku p < 0, To p3 < 0, a Tomy ‘p3| = —p3.

Orsxe, akio p < 0, To p% = —p3.
Bidnosiov: 1) ab; 2) —p3.

1,72| = 2,89.

/ﬁ CdhopmynionTe i goBediTb TeopeMy nNpo KopiHb 3 AobyTtky. © YoMy aopisHioe AobyTok

3
c[,‘ kopeHiB? O CdpopmynioiiTe i [OBefiTb TeopeMy Npo KopiHb 3 gpoby. O YoMy gopisHioe

e yacTka kopeHiB? O CdopmyntoiTe i JoBEediTb TEOPEMM NPO KOPiHb i3 KBaApaTa Ta Ko-
PiHb i3 cTeneHs.

§ Fost sximo 3agaui ma bukonaime bnpabu

il 17.1. (VcHo.) Yu nmpaBUJIbHO 00UYMCJIEHO:
[4 V4 2
1) V16 -9 = V16 - =4.3=12; 2) |— =—=—1
) Ve ) 26 26 2b

17.2. U npaBUJIBLHO BUKOHAHO OOYMCIEHHS:

9 J9 3
1)\/36 -4 =+/36 -4 = 6 -4 = 24; 2) |—="—=22
) )\25 J25 5

@ 17.3. 3mangiTs 3HaUeHHA BUPAa3y:

1) V25 -9; 2) V16 - 900; 3) V0,25 -1,44;

4) /0,04 - 169; 5) \/2,25 -0,09 -100; 6) \/1,96 -0,01-6,25.
138 - 'e)
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17.4.

17.5.

4
1) 22 2) [ook, 3) |2 ;
81 400 625
1 9 4
4) ,|2—; 5) J1—; 6)./44—.
) 4 ) 16 ) 9
17.6. 3HalgiTL 3HAUEHHSA KOPEHs:
1
22 2) 2 ) |2 4y 115 5) 11 6) 42
64 900 784 25 81 4
17.7. O6uucaiTh:
1) 4/0,22; 2) {/(-0,9)?; 3) 24/32; 4) -3./92;
2 N 2 2 (7Y
5) 0,5(-10); 6) —EJ;; 7) —38(=7)2; 8) 7\l5) -
17.8. O0UHuCIiTH:
1) V1,72; 2) (-0, 3)2; 3) 3v/42; 4) -24/72;
1 1|8
5) 5 (-9)%; 6)-0,1520% D -5J-3)%5 8 5] -
17.9. TlopmaiiTe Bupas3 y BUIVIALL JOOYTKY KOPEHiB:
V27, 2) V35; 3) V17b; 4) \/6p.
17.10. TlogaiiTe BUpas3 y BUIVIALL TOOYTKY KOPEHiB:
1) V3 -11; 2) V15; 3) V19a; 4) V100,
17.11. TlonaiiTe BUpa3 y BUTJISII YaCTKU KOPEHiB:
2 2 7 P
1) . |=; 2) . 13=; 3) .[—; 4)  |—.
3 B e V%
17.12. TlopgaiiTe BUpa3 y BUTVIAAL YaCTKU KOPEHiB:
3 1 a 5
/_. 9_. /_ b
17.13. OOuwmcJiTh 3HAYEHHS JOOYTKY:
1) V2 - V32; 2) V2 - /50, 3) V20 - /0,05;

issuu-downloader.com

3) /0,49 - 1,69;

O0uncaiTh:
1) \/36 - 49; 2) V100 - 4;
4) /0,09 - 196; 5) /1,44 - 0,16 - 400;

3HaHUOITh 3HAUEHHs KOPEeHs:

6) /2,89 - 10 000 - 0,25,

. 1 |7 [138, 3 /3. |k
v s oS o



17.14. O0uucIIiTh 3HAUEHHS TO0YTKY:

1) V5 - V/20; 2) \/5 - /45; 3) 4/0,02 - J50;

5 1 [7 11 [1
4) /0,4 - /0,9; 5)(?'(3'\&’ 6)\/%-\/%-@.

17.15. O0umciiTh 3HAYEHHA YaCTKU:

1) @ 2) 7’5 . 3) Q 4) £ 5) ﬂ 6)
J5 0,3 J1,5° V27’ V50’
17.16. O0uHMCHIiTh 3HAUEHHS YaCTKU:
Y50, gy VBT g IGO0 N2 12 g 4O,
J2 0,3 2,5 J12 V27 1,
17.17. 3HaigiTH 3HAUEHHA BHPAa3y:
1) V94; 2) 25; 3) \/58;

4) N(=2)'%; 5) V(=3)*; 6) /(-1)'2.

17.18. 3gaigiTe 3HAUEHHA BHPAa3y:

1) V10%; 2) V35 3) V28,
4) V(-5)*; 5) J(-1)1%; 6) A/(-2)'2,

17.19. 3amiHiTh BUpa3 MOMYy TOTOXKHO PiBHUM:
1) Vm?; 2) 4/ p?; 8) —0,1Va?;

17.20. 3amiHiTh BUpa3 MOMYy TOTOXKHO PiBHUM:

1 7
1) Ve2; 2) —2Vb2; 3)?\/972; vt

17
4) F

(3] 17.21. OGuncxirs:

1) \/4— 52— 2)\/173 /13;
9 \ 13

3) V202 — 162, 4) /0,852 — 0,842,

17.22. O6unciiTse:

DT um e E

3) V372 — 122; 4) \/0,252 — 0,242,

17.23. O0umcIIiTh:
1) V90 - 490; 2) 72 - 32; 3) /4,9 - 32,4;
4)\/4,_5-\/ﬁ; 5)@-\/5-@; 6)@x/ﬁﬁ
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i‘l7.24. O6UMCIiTE:
1) /40 - 640; 2) V45 - 125; 3) /14,4 - 8,1;
4) /1,6 - /90; 5) V17 - /34 - V/2; 6) V63 - /18 - 14.

17.25. 3uaigiTe 3HaUEHHA BHUPAa3Yy:

1) 3% 67 - (-2)°; 2) V210 - 52 — (-4)*;
3) /253; 4) 9.
17.26. O6uucIiTh:
1) J(-2)* - 72 - J(-3)5; 2) \/365.
17.27. OGuucJiiTh, IoIepeHHO PO3KJIABIIN IIiTKOPEHEBHIl BHpPas3 Ha IIPOCTIi
MHOKHUKU:

1) 12 544; 2) /186 624.

17.28. Copocrits Bupas:

1) /0,36x2, axmo x > 0; 2) 4/121y?, axmo y < 0;
3) —3‘%172, axmoto p < 0; 4) 5+ x?;

5) V25a8 | sxmo a > 0; 6) 4—36‘10, akmo ¢ < 0.

17.29. Copocrith Bupas:

1) /0,49p2, akmo p > 0; 2) G—Zmz, armo m < 0;
3) 7\/b78; 4) 4/0,01a'%, axkmo a < 0.

17.30. CopocriTh BUpas:

1) V25m?2n'2 | grmo m < 0;

2) ‘/ﬂ ml4nl8  gxmo m = 0, n < 0;
169

3) lxy3«/64x4y2, AKIo y > 0;

4)

,HRIHOp<O

5) 2mb® —2, akmo m < 0;
\' m

[c14,16 526
gL °

Akmo x > 0, z < 0.
x3y8212 ’

issuu-downloader.com



17.31.

17.33.

17.34.

17.35.

issuu-downloader.com

CmpocTiTh Bupas:

1) V64a?b® | akmo a > 0;
2) %bc\/25b6010, akmo b < 0, ¢ > 0;

8;,12
3) [ Y

, Ario z < 0;

14
4) 3a? b—4, armo b > 0.
a

17.32. Bigomo, mo x < 0, y < 0. IloxnaiiTe Bupaa:

1) V7xy y Buraangi no6yTKy KOpeHiB;

2x
2) Y BUIJIAL]l YacTKU KOPEHIB.
3y

CopocritTs BUpas:
1) J(x — y)?, axmo x > y

(m —n)?, axmo m < n;

3) Vx2 — 10x + 25, smo x > 5;

4) V36 —12a + a?, sxmo a < 6;

5) (x + 2 , AKIIO x > —2;
) ( )\/x2+4x+4 =

6) (a - b)\/

2 - bz,ﬁRmoa<b.
a

CrpocTiTh BHpas:

1) J(m = 2)2 | akmo m > 2;

2) Vp? + 8p + 16, axmo p < —4;

3) (a—5)\/ “10a 1 35’ AKIIO0 a > b;

9
4 -1, < 1.
L& )\/x2 -2x+1 RO %

CmpocriTs Bupas:

D JeB o2 + (VB - 1)2; 2) (3 — Ty

NPT YR



KBadpamHi kopeHi. AilicHi Yyucna

3) V(v21 - 5)% — (/21 - 4)2; 4)\7 + 443.

17.36. Copocrith Bupas:

1)(5—\/5)2— /8 — 13)2; 2) /3 — 2.2.

O) Bnpabu gns nobmopenns

17.37. Po3knagiTs, MHOTOUJIeH HA MHOMKHUKU:

1) 2x2y3 — 8xy>; 2) 49a2 - 36;
3) 36m3n + 27m?2n8,; 4) i—gmg — nt,

17.38. Ckoporith apib:
m? — 4 )a2+10a+25. 3) x2—26 4)3c2—4x+4
6 +3m’ 4a +20 x2 —10x + 25’ )
17.39. JloBeniTh TOTOXKHICTH:
[ a 2a J g —8 12a
- - +
36 -a2 a-6

a—-6 a2-12a+ 36
17.40. IToGyayiiTe rpadgik QyHKIIl y = 3x + +Vx2, akmo x < 0.

1)

x8 —~ 8

=, —a_

@ Migzomyimecs 4o bubuenns Hobozo mamepiany

17.41. PoskaagiTh Ha OPOCTi MHOMKHUKM YHCJIO:

1) 18; 2) 72; 3) 175; 4) 448.
17.42. CopocriTs Bupaas:
1) 2a + 3a; 2) 7b — b; 3)om + m —Tm.

17.43. IlogaiiTe Bupas y BUIVISAI MHOT'OUJICHA:
1) a(38a — 4); 2) (b -3)(b + 2).

=\ XKummeba mamemamuka

17.44. 1) Ilig yac yuImieHHA 3y0iB MM 4acTO KO-

PUCTYEMOCHA TOCTIAHUM TOTOKOM BOAU
3 KpaHa 3aMiCTh TOro, o0 HaOpaTu BOIY
B iHguBigyanabHuii crakaH. Ile mpusBo-
OUTH OO MAapHUX BUTPAT Mak:Ke 4 J1 Bogu
moxBuAMHN. CKiIbKHM JIITPIiB BOOM MOXKe
3a0IIaIUTH 3a THKJIEHb poauHa 3 4 ocio,
AKIIO BCi BOHM 4YHCTATH 3yOM aBiui Ha
JeHb IIPOTATOM 3 XBUJINH?
2) IIpoexmua disaavricms. IlisHaTeca Tapud Ha 1 M3 Boam y Bamii
micieBocTi. O0YMCIIiTh, CKIIBKK KOIITiB MOJKe 3a0IaJIuTH TaKa Po-
JUHA IIPOTATOM MiCcAIls 3a YMOBU IPABUJILHOI'O BUKOPUCTAHHS BOAU
mijg yac yuIneHHs 3y0iB.
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@ Uikabl 3agaui — nomipkyi ogHave

17.45. (3osHiwHe He3anedxHHe oyinosaHHs, 2012 p.) Barbku pasom i3 gBoma
mitemu, flcero (4 poxm) ta Tapacom (7 pokiB), 30MPAOTHCS IIPOBECTH
BUXIJHUN JIeHb y IApKy aTpaKIlioHiB. BaTbKU A03BOJAIOTH KOKHIN
OUTHHI BigBimaTu He OiJIbIlle Hi)K TPH aTPaKI[iOHU i KOMKHUUA aTpaKIli-
OH — JIHIIIe II0 OAHOMY pasy. Bimomo, 110 Ha arpakiionun «EjgekTpuuni
MaImuHKW» 1 «Beceii ripkm» AOIycKaioTh JIUIIEe JOiTeid crapiie 6 po-
KiB. Ha «IlapoBosuk» Tapac He mize. s BigBimyBaHHS OyIb-SKOTO
aTPaKIIiOHYy HOTPiOHO KYIUTH KBUTOK IOJA KOXKHOI autmHu. CKopmc-
TaBIIIUCh TaOJUIIEI0, BU3HAUTE MAKCUMAJAbHY CYMY KOIITIB (y TPH),
SIKY BUTPATATH OAaTbKM HA MPUAOAHHA KBUTKIB IJIs TiTEMH.

Haszsa BapricTs KBUTKA
aTpaKIioHy IJISL OJHI€El TUTUHU, TPH
«Beceuti ripku» 17
«ITapoBO3UK » 16
«EnexTpuuHi MamTuHKMT » 20
«Kapyceab» 12
«BaryT» 15
«[uraua puboaoOBIA» 8
«JIebGemi» 13

§ 18. ToToxxHi nepeTBOpeHHs BUpa3iB,
WO MICTATb KBaAPaTHI KOPEeHi

Posrasaemo, AK1 TOTOKHI IepeTBOPEeHHSA MOYXHAa BUKOHYBATH 3 ippalrio-
HAaJbHUMUI BUPA3aMMU.

1. BUHeceHHs1 MHOXXHUKA 3-Mifg 3HAaKa KOpeHS

CropucTaeMoCcs TeOPEeMOIO IIPO KOPiHb 3 JOOYTKY JAJIA MEePETBOPEHHS BHU-

pasy V12:
V12 = 4.3 =4 .3 = 243.

KaXyTh, 1[0 MHOSKHHK BHHECJIHM 3-IIiJI 3HaKa KOpeHdA. Y I[boMy pasi
3-IIiJ1 3HAKa KOPEHs BUHECJIHU MHOKHUK 2.

BuHecTu MHOKHUK 3-IIi/i 3HaKa KopeHs y Bupasi v/xll.
Poszé’azannsa. Ilogamo Bupas x1! y Buraani gooyrky x10 - x, y axomy x10
€ CTemeHeM 3 IIapHHUM IIOKasHuHKoM. Tomi

Jall = Jx10 . x = Jx10 . i = J(x%)2 - Jx = ELINES

144 O
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C\ ——
Bupas +/x11 mae swmicrt, axmo x > 0, 6o axmo x < 0, To # x11 < 0.
Ockinekm x > 0, To x5 > 0. Tomy ‘x5’ = el

Orsxe, Vxll = x5/x.
Bidnosidwv: x5/x.

2. BHeceHHA MHOXHMKaA Nifg 3HaK KopeHs

PosrasasHemMo TOTOKHe II€epeTBOPEHHs, o0epHeHe 10 IomepeaHboro. Cko-
pHcTaeMOCs IIPABUJIOM MHOKEHHS KOPEeHiB:

23 = V22 B = V48 = \i2.

KaxxyTh, 1110 MHOKHHUK BHECJHM I 3HAK KOpeHdA. Y IIbOoMYy pasi mix
3HAK KOPEeHA BHECJH MHOKHHUK 2.

3ayBasKMMO, IO IIiJ 3HAK KOPEHA MOKHA BHOCUTH JHIIE IOJATHUMA
MHOKHUK.

m BrecTu MHOXKHUK IIii 3HAK KopeHs: 1) 2.3 : 2) m+/5.

Posze’saszaHna.

1)-2/3=-1-2/3=-1-4/22.3=-1-/4.4/3=-1-4/4.3 =-12.

2) MHOXHUK m MOKe HaOyBaTu OyIAb-IKUX 3HaUeHL (OyTU mOmATHUM,
HyJseMm abo Bix’emHUM). ToMy cirifi pOo3TIIAHYTH ABa BUMNAJKH:

axmo m > 0, To m/5 = |m|\/_ = Jm2? -5 = \/5m2;
axmo m < 0, To m~\b = —\m|\f = —Jm? -5 = —/5m2.
Biodnosiov: 1) \/_

2) Vom=, armo m > 0; —vdm=, axmo m < 0.

3. lonaBaHHS, BigHIMaHHSA, MHOXXEHHS, OiNeHHS
Ta NigHeCceHHs A0 CTeneHs ippauioHasibHUX BUpasiB

BukopucToByoun BJIACTHBOCTI MHOXKEHHS 1 OiJIeHHA KOPEHIB, MOXKHAa
BUKOHYBaTHU apu(MeTuyHi Ail 3 BUpasaMu, [0 MICTATh KBaApaTHI KOPEHi.

QIR 1) 5V3 - 742 = 35V6;
2) TVa - (-36) = —21V6a;
. _8J/18  8/9-2 P
3) 8418 : 44/2 = N =2/9=2.3=6;

1) W : (-2) = - ? -

BukopucroByiouu ToToxHicTb (Va)? = a, ge a > 0, ippaniosanpHi BuUpa-
31 MOJKHA IIiTHOCHUTHU IO CTEIIeHs.

1) (-5v2)% = (-5)2 - (v/2)2 = 25 - 2 = 50;
2) Va)? = a)2Va = aa.
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Posrisauemo, Koau KBaJApaTHI KOPeHI MOXKHA A0m4aBaTH.

m CopocTtuTu BUpas 52 + 3v/2.

Poss’a3anuns. [JogaHKM MICTATH CHIJIBHUN MHOMKHUK V2. Bunecewmo #oro

3a OY»KKH Ta BUKOHAEMO [il0 B Ay KKax: 542 + 342 = \/5(5 + 3) = 82,
3asBuuail po3B’s3aHHS 3aMKUCYIOTH KOPOTIIIE:

52 + 32 = 84/2.

3ayBaKuMo, III0 BUPasu 542 i 342 Yy IbOMY TPUKJIAII HASUBAIOTH 100i0-
HumMu paduxanamu (3a aHaAJOTi€0 M0 HMOAIOHMX AOZAHKIB) i momaioThs 3a
IPaBUJIOM 3BeJeHHA MONiOHMX JOMaHKiB.

PN Copocrurw Bupas v12a + +/48a — +/27a.

Po3g’sa3aHHA. Y KOXHOMY 3 JIONaHKIB BHHECEMO MHOXKXHHK 3-IIiJ 3HaAKa
KOpEeHs, OTPUMAEMO CYMYy HOAiOHMX paguKaJiB:

J12a +/48a — \/27a =4 -3a + 16 -3a — /9 - 3a =
= 2/8a + 4+/3a — 3+/3a = 3/3a.
Bidnoeidv: 3+ 3a.

CopoctuTtu BUpas:
1) (N7 + 2V3)(WT7 - 243); 2) (2v5 — V/3)2 + 15.
Pozs’szanns. Moxxemo 3acTocyBaTH (POPMYJIU CKOPOYEHOTO MHOYKEHHS.

1) (V7 +2V3)(7 - 2J8) = (V7)? — (2V8)2 = T - 4 - 8 = —5;
2) (2v5 - V/3)2 + V15 = ((2V5)2 -2 - 25 - /3 + (¥3)2) + V15 =
— 4.5 415 + 3 + /15 = 23 — 3/15.

Bidnosgids: 1) —5; 2) 23 — 3+/15.

4. CKopoueHHs apobis

G ERRE CropoTuTu npib:
a? -7 2) J6 — /2
a-~7 8-4/8 "
Pose’sa3annsg. 1) BpaxysaBmu, mo 7 = (ﬁ )2, uncenbHUK APoOYy IOZAMO
y BUTJIAAL Pi3HUILL KBagpaTiB. MaTumeMmo:

a2 -7 a2 -7 _ (a-T)a+7) _
a—T a-+1 a—T Sl

2) BpaxyBasBmu, 1o /6 = +2-/3, a 8 = (\/g)z, Y YHCEeJbHUKY 1 3HaMEeH-
HUKY BHHECEMO 3a AYXKKH CILJIbHUN MHOKHUK. MaTtuMmemo:

ﬁ-ﬁzﬁﬁ-ﬁzﬁ(ﬁ-nzﬁz\g
3-V3 (3 -v3 B(B-1 3 V3

Bidnosiodv: 1) a + \ﬁ; 2) \/g

146 : "

1)

issuu-downloader.com



R s N o i S LS S s Tiiirial ciiid
KBaopamHi KopeHi. AIUcHI Yucna

5. 3BisibHEHHS Bifg ippauioHasIbHOCTI B 3HAME@HHUKY Apoby

a
WG EGR RS TleperBopuTH Apid E TakK, 100 BiH He MiCTHB KOpPEHsI B 3Ha-
MEHHHUKY.

Posé’azannsa. BpaxoByroun, mo (v5)2 = 5, mocTaTHBO YHCeJBLHUK 1 3Ha-
MEeHHUK Apo0y MOMHOXKHUTH Ha J5:

a a5 _a\/g_axfg
V5 Va6 (B 5

Bidnosidwv: %’

Y TakoMy pasi KaxKyTh, II[0 MU 38iLAbHUJUCA 8i0 ippauioHaabHocmi (abo
nosbyaucs ippayioHaarvHocmi) 6 SHaAMEeHHUKY Opoby.
QLG ERR NS 3BiTbHUTUCA Bif ipparioHalbHOCTI B 3HaAMEHHUKY ApoOy
2
J7 -1
Poze’a3auHsa. IIOMHOKXUMO UMCEJIbHUK 1 3HAMEeHHHMK Apo0y Ha &[T + 1,
100 y 3HaMeHHUKY OTPHUMAaTHA (POPMYJIY CKOPOUEHOT0 MHOMKEeHHA Pi3HUITL
IBOX BHpasiB Ha iX cyMy:

2 2T+ 2T+ 2T +1)
V-1 (T-pWr+y rp-12 7-1
_2(ﬁ+1)_ﬁ+1
- 6 -3

ﬁ+1

Bidnosiov:

3ayBasKHMO, III0O BHpas J7 + 1 masusatoTs CNPSANCCHUM IO BUPa3y J7 -1
¥Yzaramui, aKImo y GopMyJax CKOPOUEHOTO MHOKEeHHS pe3yJIbTaTOM MHO-
’KeHHs IOYKOK, IO MICTATHh paguKaJl, € pallioHaJbHUN BHUpPal3, TO BUpAa-

31 B AYKKaxX HA3WBAIOTh 83A€EMHO cnpsaxeHumu. Tak, ﬁ -1i \ﬁ +1 —
B3aEMHO CHOPAXKeHi BUpas3u.
BzaemMHO copsa:KeHHMMH TaKOXX € BUPasu vVa — Jb i Va + \/E, 3J2 + 5

i 3J2-5 TOIIO.

ff? Ha npuknagi Bupasy +/4m nokaxiTb, AK MOXHa BUHECTU MHOXHWK 3-Nif 3Haka Kope-
o Hs. O Ha npuknagi [obyTky 3./ p MokaxiTb, ik MOXHa BHECTU MHOXHUK Mif 3HAK KO-
“  peHs. O Hagegitb npuknagn nogibHux pagukanie. © 3a SKMM NpaBUIIOM MOXHa
. Aopasatu (BigHiMaTK) noaibHi pagukann? O Ha g9k MHOXHUK TpebGa MOMHOXWUTK Yu-

CENbHUK | 3HAMEHHUK, LWo6 3BINbLHUTMCA Bif ippauioHanbHOCTI B 3HAMEHHUKY Apoby:

2 54
—; ————7 O HaBegiTb NprKnagu B3aeMHO CrpsiKeHNX BUpas3iB.
V7' a +1
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Fosb sximy 3agaui ma bukoraime bnpabu

@ 18.1. (Ycro.) Buxonaiite mii:
1) 5v2 + 44/2; 2)7V3 -24/3;  3)3VT +7;  4)2V5 — 5.
18.2. BukonaiTe mii:

1) 711 + 2411; 2)5V2 -8V2; 3)V3 +643;  4)3J7 - /7.

18.3. IlomaiiTe y BUIVISIi KOPEeHs:

7 J13
1\/5-\6; 2) ——3 3\/§-\/B; 4) ——.
) ) A1 ) ) e
18.4. IlomaiiTe y BUIIAA1 KOpeHS:
NG V17
1) V3T; 2) ——; 3) V5a; 4) .
) ) NE ) ) Iz
@ 18.5. BuneciTs MHOKHUK 3-IIiJ] 3HaKa KOPeHA:
1) V8:; 2) V/63; 3) /250, 4) \/363;

5)V32-19;  6) 2! T; 7) 52 - 73; 8) \/5% - 25.

18.6. BuHeciTh MHOKHUK 3-IIiJ] 3HAKA KOPEHS:

1) V20; 2) V/50; 3) V27; 4) V192;
5) /52 - 17; 6) V34 - 2; 7) N2 - 23, 8) V3% - 53.

18.7. BuHeciTh MHOKHHUK 3-IIiJ] 3HaKa KOPEHS 1 CIPOCTITh OTPMMAaHUII BUpas:

1) %\/ﬁ; 2) —g\/ﬁ; 3) 1,2/75; 4) -1,25\/48.
18.8. BuHeciTh MHOKHHUK 3-TIiJT 3HAKA KOPEHS i CIIPOCTITHL OTpUMAHWK BUPAa3:

1) 0,5v/44; 2) —%Jﬁ; 3) 0,7+/300; 4) -1,5V112.
18.9. BraeciTh MHOKHHUK IIiJ 3HaK KOpPEeHH:

1) 3V2; 2) 7/5; 3) —2+/8; 4) -5/10;

5) 10:/m; 6) %\/8x; 7) —0,1/10a; 8) 7, f%c.

18.10. BueciTh MHOKHHUK IIiJ 3HAK KOPEHJI:

1) 4+/3; 2) 2.11; 3) —3+/5; 4) -7/2;
5) 5./ p; 6) %\/ISx; 7) -0, 24/10¢; 8) 6, /% y.

18.11. CopocriTs Bupaas:

1) V25x + 49x — +/36x; 2) +18 — /32 + +/50;
3) V8a + %\/2000, ~J50a; 4)\3m - Jp + V12m.
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18.15.

18.16.

18.17.

18.18.

18.19.
18.20.

18.21.
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Copocrits Bupas:
1) V100a + v/64a - v121a

: Z)m—m+\/ﬁ;

3) \/5b — %Jzoz» +~/5000; 4) JTa ++Jb +/63a.

BuxonailiTe MHOKEeHHA:

1) V2(\/8 - J72); 2) (243 — /27 + J/48)/3;

3) (2 +v/3)1 - V3); 4) 3 - V5)A + V/5).

BuxonailiTe MHOXKEeHHA:

1) V5(/5 + +/20); 2) (52 — V18 + /50)/2;

3) (1 - v/2)(3 + V/2); 4) (2 + 7)1 - 7).

Crpocritk BUpa3, BUKOPUCTOBYIOYH (POPMYJIM CKOPOUEHOI'O0 MHOYKEHHS:
1) (W11 + V)11 - 7); 2) (2 - /3)2 + V3);

3) (2V3 - V5)(2V3 + V/b); 4) (2 + )2 -

5) (V2 - V3)2 + 2.6; 6) (+/3 — /27)2.

Crpocritk BUpa3, BUKOPUCTOBYIOYH (POPMYJIN CKOPOUEHOI'O MHOYKEHHS:
1) (V19 +V/3)(¥19 - V/3); 2) (3 - V2)3 + V2);

3) (43 — V19)(4+/3 + V/19); 4) (/3 = /5)? -

5) (Vb ++/2)2 — 24/10; 6) (/50 — /2)2.

PosknamiTh Ha MHOXKHUKU, BUKOPUCTOBYIOUU (DOPMYJIY Pi3HUIII KBa-
paTiB:

1) x2 - 3; 2)17 — a?;
3) 4a? - 5; 4) 1 - 2x%
5) a-—-9, nea > 0; 6)b—c,meb>0,c=20.

PoskaagiTh Ha MHOKHUKH, BUKOPHCTOBYIOUH (DOPMYJIY PI3HHUIIL KBa-
apariB:

1) 5 — x2 2) 9m? — T, 3) 16 — 3b2; 4)b—-2,neb > 0.
Ckoporits apib:

2 — — 2-2 2+/3 +3
1) o 5; 2) ﬂ; 3) V2 . 4) L

x + /5 49 —a J2 53

CkoporTitk Api6:

2 — 5+5 2 -2
l)a 3 5+\/B. 3 J5 + : 4)7\/_ '

23 2)—25—17’ ) N 572

Ilos6ynbTecsa ippallioHaJABHOCTI B 3BHAMEHHUKY APO0Y:

2 10 m 6
1) E, 2) ﬁ’ 3) ﬁ’ 4) m



18.22. 3BinpHITHCA Bif ippallioHaJIbHOCTI B 3HAMEHHUKY IPO0y:

5 9 a 8
1) NGk 2) 73 3) N 4) 372"
@ 18.23. BuneciTs MHOKHUK 3-IIiJ 3HAKA KOPEHs:
1)\/13?, armo m = 0; Z)Jb?;
3)W,ﬂ1cm;oa<0; 4)\/@.
18.24. BuHeciTh MHOXXHUK 3-IIiJ 3HAKA KOPEHS:
1)@, akmio x = 0; 2)\/0_5;
3) \/2p'°, axmo p < 0; 4) V36m!!,

18.25. BHeciTh MHOKHUK IIiJf 3HAK KOPEHS:

1) a2, sxmpo a > 0; 2) b3/5, axmo b < 0;
3) b\/%; 4) x3+-x.

18.26. BHeciTh MHOKHHUK IIiJ 3HAK KOPEHJ:
1) bv/3, sikmo b > 0; 2) ¢57, axmpo ¢ < 0;

3) xz\/%; 1) yy-y.
18.27. CopocriTh Bupaas:

1) (V2 - 35)2 + /360;

2) (3v/2 + 7V/3)2 — \/150;

3) (243 — 3v/2)2 — (243 - 3v/2)(2V/3 + 3.2).

18.28. PoskiaazgiTy Ha MHOKHUKMN:

1) Va - V3a; 2) JTp + /4p; 3) V21 +/7;
4) 6 —\10; 5) 2Jm — 6m; 6) \/6x — \/10x.
18.29. Po3kaagiTh HA MHOKHHUKH:
1) J/p ++/2p; 2) V42 - J6; 3) 3va + \/6a.
18.30. CxoporiTs apib:
1)x+6«/;. 2)a+6\/5\/5+9b. f 5
x —36 a-9b )3 2-J10°
18.31. CropoTiTh Apib:
i a-25 2)x—4\/;\/§+4y. )11+F
a— 5\/_ x — 4y ’ 22 + 2
18.32. 3BisbHIiITHECSA Bijf ippallioHaJIbHOCTI B 3HAMEHHUKY APO0Y:
15 2 1

RN RV Z N3z -23
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18.33. Ilo3bynbTecs ippallioHaJIbHOCTI B 3HAMEHHUKY ,n;poﬁy'

() . N
V3 +1 V15 — /3’ 5\/_ 25"
(4] 18.34. O6uncairs:

1) 3 -5 -3+ 5% 2)11+125J—+11 125J—;
B 5B 4)[1_@T [1+IJ
NN 173 B

18.35. 3HangiTe:

1) W7+ 43 +7-43)5 2 10—?:9>J—+10+33JH;
p B T (1] (1]
7T -6 " VT V6 —&) TlieeE

18.36. O0uucIiTH 3HAYEeHHA BUPA3Y:

D 2 + 2 + 2 & +#
Vi+v5 B+49 Jo+V13 T {45 + 49’

BiATaK AisHaeTecs, CKigbKHM pasiB qyroosaict Auapiit IllleBuenko OyB
BoJIoJapeM KyOKa YKpaiuu y ckjani komauau «dumuaamo» (Kuis).

18.37. Copocrits Bupas:

Jm +1 1 gy 2+ 2Ja

R e il o VJab —b Ja-Jb
Je  Ji-y axb . b

3(( B J\/; D ovabr2a Jar b

@ Bnpatu gas nobmopenns
18.38. O6uuncaiTs:
2163 816 48 .16 28 .138
1 : 2) —; 3 : 4) —.
) 364 g8 ) 643 ) 267

2
18.39. Posp’sa:kiTh piBHAHHA e td 1 = A A
x x—-1 x2-x

18.40. oBexnits, mio sHaueHHs Bupasdy v10n — 3, ne n € N, He Mmoxke OyTu
HATYPAJILHUM UHCJIOM.

8 Migzomyimeca go bubuenns Hobozo mamepiany

18.41. ITo6yayiiTe rpadik pyHrmii y = x2, ge x > 0. fAxow Oyzge o6aacTs
3HaUeHb Iiel QyHKIii?

issuu-downloader.com



PO34in 2

O

18.42. BukopucToBytoun rpadik pyHKIil y = 2x, 3HaAWAITH:
1) sHavenHsa y, 1m0 BigmosBimae x = -3, x = 1;

2) 3HaueHHA x, IO BiAnoBizmae y = -2, y = 6;
3) nBa 3HaAUYEHHs X, OJIA AKUX 3HaueHHS GYHKIil OiabIie 3a 3; MeH-
mie Bing 3.

El| Xummeba mamemamuka

18.43. ByniBenbHa KoMMmaHiAg xoue mpumadbatu 75 KyOGoMeTpiB ITiHOGETOHY
B OJHOTO 3 TPhOX IIOCTauaJbHHKIiB. l[iHW Ta yMOBH HOCTaBKU HaBe-
neHo B Tabisuri. CKiIbKU KOIITYyBaTHMe HaOLJBII JelleBUi BapiaHT

IMIOKYTIKH?
ITocra- ina mino6sorky | Bapricts Crremianpmi
YaJIbHHUK (rpu 3a 1 m3) JOCTAaBKH »
Can) YMOBM
A 1325 2200 Hemae
[y 3aMOBIeHb TTOHA[,
b 1350 3000 75 THC. TPH HOCTaBKa
0Ee3KOIIITOBHA
B 1330 2000 IIna zamoBiesEs Big 80 m3
LOCTaBKAa DE3KOIIITOBHA

@ Likabi 3agaui — nomipkyd ogHave

18.44. (IIepuwia mixcHapodHa mamemamuyHa onimniada wkoasapis, 1959 p.)
HoBemiTs, mio Aaa OyIb-AKOT0 HATypPaJbHOTO 3HAYEHHA n Apid
21n + 4

———— € HEeCKOPOTHHUM.
14n + 3

§ 19. Dyukuin y = Vx, if rpadik i BracTusocri
1. OyHKuUia y = \/;, il rpagik

m Hexait S cm2 — nmoma kBagpara, @ CM — JOBXHHA HMOTO CTO-
poru. OcKinbKu S = a2, To 3aJeKHICTD JOBXUHHU CTOPOHM a KBaApaTa Bif
oro mioIri S MoXKHa 3aaTH (POPMY.JIOI0

a=+s.

Posrisuemo QyHKI0 Yy = Vx. OueBHAHO, 1[0 3MiHHaA X HaOyBae JIHIIe
HeBia eMHHX 3HaA4YeHb, ToOTO x = 0.

CraagemMo TabJaUI0 3HAYEHBb (PYHKIIL iy = VX OJd KiJIBKOX 3HAUYEHb ap-
r'YMEHTY:

x 0 0,25 1 2,25 4 6,25
y 0 0,5 1 1,5 2 2,5

=il

Ul

N
)}
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IlozHaumMo IIi TOUKK Ha KOOPAMHATHIN miomuHi (Max. 19.1). Ax6u mHa
il caMifi IIOIIWHI MM IIO3HAYMIKU O OiJbINy KiJIBKiCTh TOYOK, KOOPAHHA-

TH AKHUX 3aJ0BOJIBHAKTH piBHHHHH y=~NX, a IoTiM CIIOJIYUYHJIN iX maaB-

HOIO JiHielo, To oTpuManu 6 rpadik QyHKIHL y = Jx (mamn. 19.2).

I'pacdikom 1miei ¢pyHKIii € rinka mapabon.

| Y

N W

1

Mai. 19.2

m ITo6ynyBaTtu rpadik QyHKILil

—-2x, armo x < 0,

y ={Jx, srmo 0 < x < 4,

8
—, AKI0 Xx > 4.
X

Bidnosidv: rpadik sobparxeHo Ha MaJgoHKY 19.3.

1Yy

Mai. 19.3
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PO34in 2

2. BnactuBocTi pyHKLUIiT Y = Jx

¥Y3araabHUMO 6nacmueocmi QYHKUIL Y = Vx.

1. O6nacTtio BU3HaUeHHA (PYyHKI[I] € MHOKMHA BCiX HEBiJl’€MHUX UMCEJI:
x = 0.

ObsacTio 3HaueHb (PYHKILI € MHOMHMHA BCiX HEBiA €MHHX YMCeJ:
y = 0.

I'padixk pyskuii — rinka mapabosau, mo BuxoauTh 3 Touku (0; 0),
yci iHmnm Toukm rpadgika JgexaTh y IepIIiii KOOpAMHATHIN 4UBepTi.
Binpmiomy 3HauyeHHIO apryMeHTY BifmoBigae Oinpllle 3HAUEeHHS
QYyHKIIII.

I-BODE\D

v

OcTanHA BJIACTHBICTH Iae 3MOT'Y NOPi6HIOBAMU 3HAYEHHS 8UPA3i6, W0
Mmicmsamo KOpPeHi.

OTLERED TopisaaTu uncrna:
1)V12 i V11; 2) 7 i V/50; 3) 542 i 44/3.
Pose’sazanuns. 1) Ockinekm 12 > 11, To V12 > J11.
2) 7 = /49, a 49 < 50, Tomy V49 < /50, orxe, 7 < +/50.

3) BHEeceMO MHOMKHHK B 000X BHPAas3axX IIi/T 3HAK KOPeHs:

52 = /25 - /2 = /50; 44/3 = /16 -3 = V48.
Ockinpru 50 > 48, To V50 > /48, a Tomy 542 > 44/3.

3. BukopucrtaHHs rpadika ¢yHKUIT Y = \/;
nig Yyac po3B'A3yBaHHS PiBHSIHb

G eSS PosB’a3aTu rpadiyHO piBHAHHA 5Jx =14 — x.

Poss’sa3annsa. OCKiIbKM MU IIOKH IO He BMieMo OyayBatu rpadik GyHK-
mii y = 5\/;, TO HOMIIMMO OOHABI YaCTHHM PiBHAHHsA Ha uucjgo 5. Oxep-
JKUMO PiBHAHHS: \/; = 2, & — (2%,

Ilo6ynyemo rpadiku GyHKI[N Yy = Jx i y=2,8-0,2x B oxHilT cuctemi
rKoopamHaT (May. 19.4). I'padiku mepeTHyJIMCA B TOYIli 3 abcmmcoro 4.
IlepeBipKoOIO BHEBHIOEMOCS, IO YHCJI0 4 — KOpiHb piBHAHHA. [ificHO,
5V4 =5-2=101i14 — 4 = 10.

Bidnosidv: 4.

Yy
\i;—“ y:\l/x
L e R e M e 5~ v
T 2
1 78-—0’2.]:-

|
|
|
1ol 1/ 2/3 4.5 6 7 8 9
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@ Lo coboto aABnsie rpadpik dyHKUiT Yy = \/;? O CdopmyntonTe BNacTUBOCTI PYHKLIT

Fosb axims 3agaui ma buxonaime npabu

ill 19.1. [Insa ¢pyHKIL y = Jx 3HAWUIITh 3HAUEHHA J, IO BiJIIOBi/la€ 3Ha-
yenHIO X = 9; 0; 81.

19.2. Ina GyHKIii y = \/; 3HAWAITH 3HAUEHHA J/, 0 BiANOBifae 3HAUEHHIO
x =1; 4; 100.

@ 19.3. BukopuctoByouu rpadik GyHKII y = Jx (man. 19.2), 3HaUIITH:
1) smavenunsa y aaa x = 1,5; 3; 4; 6,5;
2) sHaueHHA X, AJaA AKux y = 1; 2,5;
3) mBa 3HAUEHHSA X, OJd AKMX 3HAUYeHHs (PYHKIIII € OiIbIIINM 3a UuC-
Jo 2; MeHIIUM Binm uucia 2.

19.4. 3a rpadikom GyHKILI Yy = Jx (mama. 19.2) 3HAUAITH:
1) sHaueHHsa (pyHKIII gaa 3HaveHb aprymeHnrty 0,5; 2; 5,5;
2) 3HaueHHs apryMeHTy, AJId AKX 3HaueHHsa GyHKIi nopisuioe 0,5; 4;
3) nBa 3HAUEHHSA X, OJd AKNX 3HAUYEHHS (PYHKIIII € OLJIbIINM 3a YIC-
jgo 1; meHmuM Bix umcaa 1.

19.5. He Oyaymouu rpadika QyHKILI y = \/;, BH3HAaUTe, 4epes fgKi 3 JaHuUX
TOYOK BiH MPOXOAUTH:
1) A (36; 4); 2) B (4; 16); 3) C (—4; 2);
4) D (0; 0); 5) M (1; —-1); 6) P (0,5; 0,25).

19.6. Yu gajexuth rpaiky QyHKIiL Yy = Jx Touka:
1) F (16; 6); 2) K (—36; 6); 3) L (5; 25); 4) N (0,9; 0,81)?
19.7. TlopiBuaiiTe unca:

1243 1 V13;  2)4/29 i 2J7;  3)3V5 i 2410; 4) 443 i 34/7.
19.8. IlopiBus#iTe 3HAUEHHST BUPa3iB:
1)5v2 i +B1;  2)4/146 i 7/3; 3)2V5 i 3v2;  4) 27 i 343.

@ 19.9. IlopiBHANTE YHNCA:

9 1 3 11
1215 i Lsa; 2)0,2.13 i 0,411
)3 '3 ) g 32

19.10. IlopiBHA#TE YHNCIAa:

3
1)%#48 i g\/ﬁ; 2) 0,3‘/13 i 0,21/11.

19.11. 3HaiigiTe o6siacTh 3HaUEHb (PYHKILIL i = \/;, SAKIIO:
1) 0 < x < 4; 2)1 < x<09.

19.12. Po3B’s1:kiTh rpadivHo piBHAHHSA Jx =6 — x.

19.13. Po3p’sa:kiTh rpadiuHo piBHAHHA 3 — 2x = Jx.
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E 19.14. Ilo6GynyiiTe rpadik (PyHKITII:

1 x —2, aKImo x <4, 2) x - 2Jx
y= y=—F7—""
\/;, AKIIO X = 4; \/;—2

19.15. ITob6ynyiiTe rpadik pyHKITIi:

1)y = x2, armo x <1, y Jx - x
\/;, AKI0 x = 1; 1-+Jx’

@ Bnpabu grs nobmopenns

19.16. Po3B’st:kiTh piBHAHHSA:

1) Jx = g; 2) Vx = —5; 3) x2 = 16; 4) x2 = -1.

19.17. BuHeciThb MHOKHUK 3-IIiJ 3HaKa KOPEH::

1) Ves; 2) /3610, axmo b < 0.

2
19.18. 3ualigiTe 3HaUEHHS BUPa3y (\/ 9 +4J5 + \/ 9 — 4\/5) ’

OO0
77

E| Kummeba mamemamuka

19.19. OnepaTop MOG6iIBHOTO 3B’A3KY IIPOIOHYE MJisg BuKopucrtaHHA 4G-iH-
TepHeTyY Taki TapudHi miranu (AuB. TAGIAUIO).

Tapudnauit nian AdoHeHTCHKA ILIIATA IInara 3a Tpadik
IInanm «0» Hemae 0,1 rpu 3a 1 M6
Maan «500» 40 rpH 3a 50(_) M6 Tpadiry 0,08 rpu 3a 1 M6

Ha MicAIlb moHanx 500 M6
IMaan «1000» 70 rpH 3a 100_0 M6 Tpadikry 0,06 rpu 3a 1 M0

Ha MicdAIlb noHazg 1000 M6
IIman «BesmimiT» 100 rpu —_

Haransa nepenbauae, mio ii Tpadik cramoButume 700 M6 ma micsAns,
i 3 oramy Ha e BuOMpae HauaemieBIIui Tapudunii miaan. CKiIbKHT

Harana 3amnatuTh 3a MicAllb, AKIIO i1 Tpa@ik AiICHO CTAHOBUTHUME
700 Mo6?

@ likabi 3agaui — nomipkyd ogHave
19.20. O6uncIiTh:
1 -201973—61991-4 3 N 3 .
1997 2000 2000 1997 400
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AOMALLIHSI CAMOCTIMHA POBOTA N2 4

3asdanHa 1-12 marwms no yomupu eapiaumu sionosioeit (A—I"), ceped
AKUX JuuLe 00uH € npasuivHum. Obepims npasuavHuil sapianm 8i0nosioi.

=]

issuu-downloader.com

1. Ina pysxuii y = x2 sHalgiTh 3HAYEHHA Y, IO BIAIIOBiZac 3HAYeH-
HIO X = —3.
A. 6 B. 6 B. 9 I'. -9

2. YKaxXiTs Bupas, II10 HEe Ma€ 3MiCTy.

A N1T B. V-4 B. /0 r. 16

3. YKaxiTh UMCJIO0, 10 € ippalioHaJbHUM.

A. 25 B. /% B. 5 r. V5

4. O6uucairs 5,/0,16 — 2 1%.

A. -0,5 B. 0,5 B. 4,5 I.-2,325

5. Poss’suxiTe piBHaHHA x2 = 36.

A. 6 b. —6; 6 B. 18 I'. Po3B’a3KiB HeMae

2\/5 +3
6. C i i6 ——.
KOPOTiTh Ipi 773

A D B2£+1 2+43 2-.3
T ’ 7 R T

7. YKaKiTh HEpiBHICTH, IO € IPaBUJIBHOIO.

A. ?/27 > 13 B. %\/48 < %\/108
B. 0,1/120 < %ﬁ T. 2\/125 > 0,24300

x
8. Po3B’axkiTh piBHAHHS 3\/; -6 =0,

A. 64 B. 16
B. 1 I.8

9. BuneciTh MHOMXHUK 3-Hif 3HaKa KopeHa y Bupasi 7al?, aximo
Bimomo, mo a < 0.

A. —a’J7 B. a®\7 B. al07 r. —aJ7
10. Crpocrits supas (V13 — 12)2 + (V13 — 2)2.

A. 213 - 14 B. 14 B. 10 r.2v13 -10
11. YraxiTs yci Taki 3HaueHHA @, A8 AKUX PIBHAHHA ax? = -9 Mmae

IBa PiBHUX MiMICHUX KOPEHi.
A.a>0 B.a>0 B.a<0 ' a<?oO



2
12. 3HaAUIiTh 3HAUEHHS BHUPAa3y (\/9 st o \/ 9+ 45 ) ’
A. 20 B. 18 B. 17 I'. 16

Y 3ae0anni 13 nompibHo ecmaHnosumu 8i0nogidHicmb Mixe iH@opma-
uier, nosanaieHow yugpamu ma 6yxksamu. Odna 8idnosidv 3aiisa.

i2. 13. VcranoBiTh BigmoBigHicTe Mik Bupaszom (1—-3) Ta ioro 3HauyeH-
Ham (A-T).

Bupas SHAYeHHA 8Upasy

1. (17 =V2)W17 +/2) A. 12

2. (/27 —/3)2 B. 13
3. (/3 +/10)2 - 2430 B. 14
r. 15

3BABAAHHA ANSA MEPEBIPKU 3HAHb AO 8§ 13-149

il 1. Ina pysKDil y = x2 3HaiAiTs 3HaYeHHA Y, AKe Biqnosigae 3HaueH-
HIO X = —4; 7.

2. Yu mae 3micT Bupas:

1) V9; 2) J—4; 3) \/0; 4) /3,72

3. I3 uncexn 2; 1 —8; \/_ 5; 0; \/g; —Z%BI/IHHIHiTI::

1) marypasabHi qI/ICJIa, 2) mini HegopaTHi umcia;
3) parioHanbHI JomaTHI umca; 4) ippamioHaabHi umKcia.
@ 4. O0UnCIiTh:
1) 2% ~10,/0,04; 2) (-3v5)%
6
3) /0,1 - /1,6; 4) %

9. Po3B’sa:KiTh piBHAHHS:
1)\F=%; 2)\F=—1; 3) x2 =9; 4) x2 = 4.

6. CkoporiTs npi6:
1y X8, 4ﬁ +7
x + /3’ 5\/_

i3 7. IlopiBHANITE UMcia:

3 3 19
1 250 —\/ 2)0,2.[22 i 0,4, %2,
)5 : ) g ! 32
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KeadAnamul woneul ni
KBAopamHi KopeHli. 4l
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8. BuHeciTh MHOXKHHUK 3-IIiJ] 3HAKA KOPEHs:

1) Vo7, 2) V6m8 | sxmo m < 0.

2
9. 3HangiTe 3HAYeHHA BUPA3y (\/5 — 26 + \/5 + 2\@) .

odamkosi 3a60annsa
6 —x, akmo x < 4,

10. IloGyayiire rpadix ¢pymrmil y = {JZ >4
, AKIO X > 4.

11. CupocriTs Bupa3s \/(ﬁ -13)2 + \/(ﬁ - 2)2,

BMPABU ANSA TTOBTOPEHHSA PO3AINY 2
o § 13

1. VKaxiTh obJlacTh BU3HAYEHHA ¥ 00JIaCTh 3HA4YeHb PyHKINI y = x2.
2. ITobOynyiiTe rpadik GyHKIIL y = x2, axkmo —3 < x < 2.

3. IloGynyiiTe rpadik GpyHKILiT, 10 3aae 3aJIeKHICTH IO KBajapara
S (v cm?) Big moBsxkmHHU Hioro cropoHH a (v cM). Ikoio € o6acTh BU3HA-
YeHHS I[i€el PYyHKI[Ii?

4. 1) dx 3MmiEuUTbCcA IJIONIA KBajapaTa, AKIIO0 KOMKHY HOT0 CTOPOHY
30iBIITUTH B 3 pasu; 3MEeHOIUTH B 9 pasis?

2) dAx Tpeba 3MiHHTH KOXXHY CTOPOHY KBajapara, Io0 HOoro ILIoIa
30inmpImnaaca B 4 pasu; 3MEHITHUJIACh y 25 pasiB?

5. Touxka A (m; n), ge m # 0, n # 0, HagesxuTh rpadiry GyHKIii y = x2.
YHu HaJaeXUTh IIbOMY I'padiKy TOYKa:
1) B (m; —n);
2) C (-=m; n);
3) D (—m; —n)?
6. IloOyayiiTe B OfHil cucTemi KoopauHAT rpadiku QyHKIIN y = x2 Ta
y =x + 6 1 3BHAWIiTh KOOPAWUHATH TOUOK IX IEePEeTHHY.
7. ITobynyiiTe rpadik QyHKITII:
6 + x, AKmO Xx < —2,

2 <
1)y:{x,m{mox L 2) y = 1x%, akmo -2 < x < 2,

2—-x, agmio x > 1;
—, dgKmo x > 2.
x

o § 14
8. Hosexirs, 1110:

1) /0,49 = 0,7; 2) /2500 = 50.

= Fo
e —— 150
| I g



@ 9. O0umncIiTh:
1) /49, 2) /2601, 3) /5,76

1
4) /%; 5) /10,89 + /0,01 - 3,2; 6) 6Z ~- 21,44 + 0,9,

10. 3malifiTe 3HAYEHHA BUPA3Yy /2X — 8Y, AKIIO:
1) x =1,6; y = 0,4; 2) x = 0,08; y = —0,3.
(3] 11. OGuncxirs:

1) (gx/o, 09 + 0, 7&/100)(\/2,25 + 2,/30,25);

2) (—7,/419 + 345,29} - (\/52 +122 — \/65,61).
12. Po3B’AXiTh pIiBHAHHS:
1) VBx + 3 = 13; 2)%\/x—1 ~1,2.

i4~ 13. [Ina AKWX 3HA4YeHb X Ma€ 3MiCT BUPas:

DVx-2;  2)Jx-3); 3);/‘_- 4) Vx +-x?

+1°
14. Po3B’sa:KiTh piBHAHHSA BiZHOCHO 3MiHHOI X OJS BCiX MOMKJIMBUX 3HA-
YeHb 4.
1) aJx = 0; 2) ax = 1; 3)avx —1 = 5; 4) vax =0,
o § 15

i:L 15. PamiomanbHUM UM ippamioHaJabHUM € gaHe uucjgo? PariomanbHe
YHCJIO 3aTUIIITh 03 3HAKA KOPEeHI:

1) V/9; 2) V11; 3) —/4; 4) \/13.

i2 16. IlopaiiTe y BUIVIAAI HECKiHYEHHOI'O MECATKOBOIO APO0Y UMCJIO:

1 7
1) —; 2) —29; 3) 5,17; 4) —.
) 3 ) ) ) 27
17. Mixx aKuMHM ABOMA TIOCJiJOBHUMU HATYPAJbHUMM YUCIAMU MiCTHUTHCS
YCJIO:

1) V2; 2) 7, 3) V/99; 4) /207

@ 18. Yu npaBUJIBHO, IIO:
1) pi3HUIIA ABOX IiJMNX Bi’€MHHX YHCEJ — YHCJIO ITiJie Big eMHe;
2) 1o6yTOK ABOX paIlioHANBHUX YHCEJ — YUCJTO pallioHaJ bHe;
3) cyma Ky0iB ABOX I[IJIMX UMCEJI — UHCJIO HATYPAJIbHE;
4) cyma KBaJpaTiB ABOX IIiJIMX YHCEJI — YHCJIO IIijie HeBix'emHe?
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19. VYKaXiTh ABa pamioHAJIBHMX UMCJIA, IO JEXKAaTh MidK UHCJIaMM:
D5 i VT; 2) /13 i —J11.

i4 20. [loBeniTh, IMO He iCHyYe pallioHAJBHOTO YMCJIA, IO € PO3B’A3KOM
piBHAHHSA x2 = 7.

21. IosexniTs, I1110:

1 2 1 3
— +0,1(6) = =; 0,8(3) - — = —.
1)2+ (6) - 2) ()12 .
o § 16
@ 22. Yu € mpaBUJIbHOIO PiBHICTH:
1) (v19)2 = 19; 2) (V17)2 =172
3) (V5)2 = V5; 4) ((J0,1)2 = 0,12

[2] 23. O6uncirs:
2
1) (—J§ )2; 2) V13 - (—V13); 3) (L2 j . 4) (—0, 110 )2;

8
2 ) 2 2
5)£; 6)—ﬁ; 7)_21; 8)&.
V3 3 2 5
24. Po3B’sKiTh PiBHAHHA:
1) %xz = 32; 2) x2 — 8= 0; 3) 2x2% = 18; 4) 49x2 = 1.
@ 25. CrJamiTes PIBHAHHA, KOPEHAMH SKOI'O € YHCJIa:
1.1
1) 5 i —=5; 2)0,1 i -0,1; ) =— 1 =}
4 4
4)—% i g; 5) V7 i —/T; 6)—%\/5 i %\/5

26. CmopocTiTh BUpas:
) @; a(V7);  a(BER);  9(B).

27. Po3B’s:KiTh PIBHAHHSA:

1)1(36_1)2:1; 2)M=E.

8 2 5 5

@ 28. Bigomo, mpo xy = 20, x2 + y2 = 41. 3naiigite x + y.
29. JliAa AKAX 3HAYeHb m PiBHAHHA x2 =m — 1:

1) mae gBa KOpeHi;

2) Mae TiTBbKU OOUH KOPiHB;

3) He Mae KopeHiB?
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Tlo § 17

il 30. [lnsa sKkuX 3HAaUeHb 3MiHHUX DIiBHICTHh € TOTOKHICTIO:

1) Vm -n = Jm -Jn; 2)\/%=%?

(2] 81. O6uucirs:

32.

33.

34.

0,36 - 49 25-100
1) 1—21 ’ 2) T;
5 [L 9. o [6f 1
16 25 9 289
OO0uwmcIriTh:
1) Va2, akmo a = 13; —17T; 2) —2+/x2, axkmo x = 0,5; —2,1.
Binomo, nio 372 = 1369. 3HaiAiTh:
1) V136900; 2) V/13,69; 3) /0,1369.

V ckinpKm pasiB cTOpoHa KBajapara, ILIOIA SKOro JopiBHIOE 12 cm?,
6iybllla 3a CTOPOHY KBajpaTa, ILJIOIIa SKOr'o JopiBHIOE 3 cMm2?

D 35. O6uncmaiTs:

36.

37.

38.

39.
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1)\/7 \E—(ﬂz 2) [1- (187]2 +[— %T;
ST EE- o N

BigHoIIeHHsT IIJIOIN ABOX KPYIiB JOPiBHIOE 5, a paziyc OZHOTO 3 HUX

mopisHIOE 10 cM. SHAWAITE pamiyc apyroro.
3HalgiTh 3HaUEHHsT BUPAa3y:

1) \/3,6 - 10%; 2) 4/8,1-0,13;
3) 315 - 24/30 - /8; 4) /35 123,

CmpocTiTh Bupaas:

1) \ picdal?; 2) \49(—x)?y®, axmo x < 0, y > 0;

m20 alf

3) axmo a < 0, b < 0.

24’ 4) b14’

CmpocriTs Bupas:

1) \/1/0,162; 2) \/+/(-0,09)?;
3) V(5 —/2)%; 4) (W11 - V13)2.




@ 40. CopocriTe Bupas:
x? —14x+49\/x2 +4x + 4

1) x 1 22 72 AKIo x > T

9 pf-4 [p*+6p+9
Y p+32 \ (p+22

41. Iosenirs, II0:

1) V16 + 67 + /23 - 87 = 7;
2) V15 + 4411 — 20 — 6411 = 5.

, AKITO p < —38.

o § 18

@ 42. Burkonaiite mii:

1) 3V7 + 247; 2) 511 — V11 3) V3 - V11; 4) %
@ 43. CrpocTiThs Bupas:

1) (V7 = V12)T + 33); 2) (V3 - V11)(+/33 + 1);

3) 43/2(2 - 7/8) - TV/2; 4) (/5 + 12 - \/5) - \/5;

5) (v/3 - T)(4 —/3) — 114/3; 6) (2 + V3)(1 - +/3) + 1.
@ 44. BuHeciTh MHOYKHUK 3-IIiJ] 3HAKA KOPEHA:

1) V2827 2 [

3) V2ba?b®, axmo a < 0; 4) /8x3y10  grmo y > 0;

5) \-8p7; 6) \/*3y?, axmo x < 0, y < 0.

45. 3BeniTh BUpa3 0 BUIVIALY ax/g, ne b — mise yucJo:

1 2 1 1
1) /=3 2) [%; 3) [4=; 4) 5=,
)\7 )3 %3 \°32

E 46. CpocTiTh BUpas:

1) (V7 + 26 + 7246 | 2)\/%_\/%_

47. JloBeniTh, M0 PiBHICTH € MPaBUJIbHOIO:

1) V8 — 43 = /6 — /2; 2) V2 +5 = /27 + 104/2.
48. Croporits Oapio:
9 Jx -2 2)x+y+\/x+y

22 - xix’ Jx+y
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4
49. 3BinpHITHCA Bin ippallioOHAJBHOCTI B 3HAMEHHUKY IPO0O .
pPp Yy APOOy 1+ \/E _ \/—

50. Hosexirs, 1110 \/7 + 26 - \/ 7 — 26 — umcio HaTypaJbHe.
51. BreciTh MHOKHHK IIiJ] 3HAK KOPEHS Ta CIIPOCTITh OTPMMAaHHNA BHUPAa3:

1) (x +2)\/x2 P AKIIO X > —2;

2)(a—b)\/ 2b b2,ﬂRI.U,’O(1<b
a

3) p(p + 1)\/ , AKIO p < —1;

2+2p+1

4) (b - 3) 6_

o § 19

il 52. Yu MorkHA OOUYMCJIUTH 3HAUEHHA (PYHKINI y = Jx nns sHaueHs
% =45 %=—1r 2= 100  =—92

@ 53. Ilo6ynyiiTe rpadik pyHKIii y = \/;, SAKIITO:
1) 0 < x < 4; 2)1 < x<9; 3)4 < x < 16.

@ 94. Yu neperuHaeTscA rpaik QyHKIII y = Jx 3 I PAMOIO:
Dy=1; 2)y=28; 3)y=0; 1) y=-1?
AKnoIo mepeTwHAETHCA, TO B AKiil TOUIi?

995. PosrtamryiiTe B mOpAAKY 3POCTAHHSA YHCJIA:

1) /19,1; 3; 16, 2; 4; V/14; 2) i; J0,1; 0, 2; \/%

|4 56. [Ins AKUX 3HAYEHb X CHPABIYKYETHCSA HEPIBHICTH:

DVx >1; 2) Jx < 2; 3)1<Jx <4
4) 9 < Jx < 100; 5) Vx > —1; 6) Vx < — 2,5?
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KBadpamHi kopeHi. AilicHi Yyucna

v| Tonobre 6 po3gini 2

BNACTUBOCTI ®YHKLII y = x?2

1. Ob6aacTs Bu3HAUeHHA (PYHKIIiI CKJa- y
HAa€EThCA 3 YCiX YMCeJI.

2. O0yiacte 3HaAUeHbL (PYHKIII CKJama-
€ThCsA 3 YyCiX HEeBi’€MHUX 4YHCeJI,
To0TO §y = 0.

3. I'pacdikom (pyHKIIiI € Tapadosa 3 Bep-
mrHOI0 B Toulli (0; 0), rinkm aKoi Ha-
npsaMJIeH1 Bropy. ¥ci Touku rpadika,
KpiM BepmiuHU mapaboyu, JeXXKaTb
BHIIIE Bifg oci abcriuc.

4. IIpoTuneXHUM 3HAYCHHSIM apryMeH-
Ty BifmoBiZae OoxHe I Te caMe 3Ha-
yeHHA (QPYHKITiI.

oy [ N | 90 | ©

DN W s O

APUOMETUYHUN KBAOPATHUU KOPIHb

Apugpmemuunum readpamnum Kope- . | . | | 3
HeMm i3 Wucna a HAa3UBAIOTh TaKe HEBILeEM- _3 _9 _1 001! 21 3
He YHCJO0, KBaJpaT sSKOI'0 JOPiBHIOE a.

)

Bupas va He mae 3micrty, Akio a < 0.
Hnsa 6yab-axoro a > 0 cupaBIKYETHCSA TOTOXKHICTH

Va)? = a.

PIBHSHHSA Vx = m

VX =m, m — uucao

/\

Axmo m < 0,
TO KOPEeHiB HeMae

Axmo m > 0, To x = m2

PALIOHANNLHI, IPPALUIOHATNBbHI TA OIACHI YACTA

ITimi uncaa i Apo6oBi ymcIa YTBOPIOIOTH MHOXKUHY PAUIOHANBHUX
yucemn.

. . m
Bynb-sike paifioHaJbHE YMCIO0 MOMKHA TOJATH Y BUTIIAAL —.
n

Yucaa, AKi He MOXKHAa 3alHCaTH y BUIIIAAL —, Je m — I[ijle YHCJIO,
n

n — HaTypaJjbHe UHCJI0, HA3UBAIOTH ipPAYIOHANBHUMU YUCLAMU.

- ™

O — 16
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PO34in 2

PIBHAHHA x2 = a

x2 = a, a — yucao

/V\

fAxmo a > 0, To Axmo a = 0, SIkmo a < 0,
= \/E, S0, = _\/E 7o x =0 TO KOPEHIB HEeMAae
BINACTUBOCTI

APAOPMETUYHOIO KBAAPATHOIO KOPEHHA

Jab =Ja -Jbanaa>0,b>0

a

b=%mma>0,b>0

Ja2 = |d
/aZk _ |ak‘

BNACTUBOCTI ®YHKLIT ¥ = Vx

1. O6macTio Bu3HaueHHS (PYHKIIII € MHOMXHHA BCiX HEBiJ €MHMX UH-
cem: x = 0.

2. Ob6nactio 3HaueHb (PYHKI[I € MHOMKHMHA BCiX HEBiJ €EMHHUX UYHCEJI:
y = 0.

3. 'pacdik dyukiii — riaka mapaboau, mo BuxoauTh 3 Touku (0; 0),
yci iHIIOl TOYKHU rpadika JeKaTh y Ieplliii KOOPpAUHATHINM 4BEpPTi.

4. BinpimmoMmy B3HAYeHHIO AapryMeHTy BiamoBigae Oisbiite 3HAUEHHS
QyHKILI.

166 - o)
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| PO3AIA 3

| KBAAPATHI PIBHAHHA
| Y UbOMY PO3AIAI BU:

| O o3HanomuTecH 3 MOHATTAM KBaZApaTHOro PiBHAHHA Ta KBaApaTHOro
‘ Tpu4yneHa; TeopemMoto BieTa;

O HaBuMUTECH PO3B’A3YBaTU MOBHI Ta HEMOBHI KBaApaTHI PiIBHAHHA Ta PiBHAH-
" HS, WO 3BOAATLCA A0 HWUX; 3acTocoByBaTu Teopemy BieTa; posknagatu
‘ KBagpaTHUA TPUYNEH Ha MHOXHWKU; PO3B’A3yBaTW TEKCTOBI Ta NpUKNagHi

3apadi, MaTemMaTMYHMMKU MoAEensaAMU SIKUX € KBaapaTHi piBHAHHA a6o Ti, wo
3BOOATLCA [0 HUX.

I et ol

§ 20. KBappatHi piBHSHHSA.
HenoBHi KBagpaTtHi piBHSIHHSA

1. KeagpatHe piBHAHHSA, MOro KoediuieHTH

Y maremarurti, (pisuigi, eKoHOMIIi, TPAKTHUUHIA AiAJIBHOCTI JTIOIUHU
TPaANJIAIOTBCA 3a/iadi, MaTeMAaTUUYHUMU MOJEJAMU AKUX € PIBHAHHSA, IO
MiCTATHh 3MIHHY B IPYrOMYy CTeIleHi.

W JoB:x1HA 3eMeJbHOI MiIAHKW Ha 15 M Oijpina 3a HIMPUHY,
a maoma gopisHoE 375 M2. BHAHTH MIUPUHY IiIAHKH.

Poszé’szannsa. Hexati x M — mImmapwHa OUIAHKKA, TOAi 11 OOBXKHMHA —
(x + 15) m. 3a ymoBoIo 3amaui miaoma ginasku gopiBaioe 375 m2. Toxi

x(x + 15) = 8375. Orxxe, maemo piBHAHHA x2 + 15x — 375 = 0, aKe Ha3H®-
BalOTh K6aOpamHum.

Keadpamnum Pi6HAHHAM Ha3MBaIOTh PiBHAHHSA

BUTJIALY
ax2 + bx + ¢ =

0, ne x — 3miHHAa, a, b 1 ¢ — meaki ducaa, i a # 0.

Hanpuknaz, piBEAEHEA 5x2 — 2x — 7 = 0 ta —3x2 + x — 8 = 0 TakKoX
€ KBaJpPaTHHMH.

Yucna a, b i ¢ Ha3UBaOTH Koegiyienmamu K6adpamnozo pPi6HAHHA.
Yucso a Ha3UBAaIOTh nepuum Koe@iyienmom, 4ucao b — dpyzum rxoediui-
€EHMOM, UHUCJIO C — 6LABHUM YJEHOM.

VYV piaanni x2 + 15x — 375 = 0 xoedimientu Taki: a = 1; b = 15;
¢ =—-875. VY piBaanHi 5x2 — 2x — 7T=0 Takri: a = 5; b=—-2; c = —7, a B piB-
HAHHL —-8x2 + x —8=0Taki:a=-8;b=11ic =-8.

KBagparue piBHAHHA, mepHoinii KoedimieHT ssKoro mopiBHOE 1, Hasu-
BalOTh 36edenum. PiBHarHSa x2 + 15x — 375 = 0 — 3BemeHe, a piBHAHHA
5x2 — 2x — 7 =0 — He € 3BeleHUM.

O
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PO3A4INn 3
O

2. HenoBHi kBaapaTHi piBHAHHA Ta IX po3B’'si3yBaHHSA

Axmro y kBagpatHomy piBHaHHI ax? + bx + ¢ = 0 xoua 6 oguH 3 Koe-
dimientiB b abo ¢ AOPiIBHIOE HYJK, TO TaKe PiBHAHHA HA3WBAKOTh

HenoéHuUM KéadpamHum Pi6HAHHAM.

Hanpukaan, HeMOBHUM KBaJpaTHUM PiBHAHHAM, y Akoro b =01 c =0,
0; y axoro b = 0, € piBasHHA 2x2 — 3 = 0; y AKOrO

€ piBHAHHA —8x2 =
¢ =0, ¢ piBEarHa —7x2 + 4x = 0.
OT:ke, HEIOBHI KBaJpaTHiI PiBHAHHA MOXKYTh MaTH BUTJIAMN:

PosriasHaeMo po3B’s3yBaHHA KOKHOIO 3 HHUX.
@ Pisasanansa Burasany ax2 = 0

Ockinrbkm a # 0, maemo piBHaHHA x2 = 0, KopeHeM AKoro ¢ umciao 0.

Orixe, piBHAHHA Ma€e eAUHUN KOpPiHb: X = 0.
@ PiBasaana surasany ax2 + ¢ =0, ¢c # 0

c . .
Maewmo: ax2 = —¢, To6T0 X2 = ——, OcKinbKkum ¢ # 0, To i —— # 0.
a a

c . .
Ao —— > 0, To piBHAHHS Mae IBa KOPEeHi:

a
c . c c

X, =—/—— 1 x5 =,/—— abo CKOPOUYeHO: X; 5 = *,[——.
a a ’ a
c

Armo —— < 0, To piBHAHHA KOPEHiB He Mae.
a

m PosB’sa3aTu piBHAHHS:
0 2) 3x2+9=0

1) —2x2 + 50 =0; \
Posé’a3anna. —2x2 = —-50, 3x2 = -9,
x2 = 25, x2 =-3,
Xy 9 = 5. x e J.

Bidnogiov: 1) £5; 2) xopenis Hemae.
@ Pigaasna Buriaany ax2 + bx =0, b = 0
Posknagemo J1iBy 4YacTMHY pPiBHAHHA HA MHOMXHHUKH ¥ PO3B’SIKEMO

ozep:xkaHe piBHAHHA x(ax + b) = 0.
x=0 abo ax + b =0,

b .
x = ——, ocKkineKu a = 0.
a
: : . b
Or:xe, piBHAHHA Mae ABa KopeHi: x; =0 i x, = ——.
a

168

issuu-downloader.com



O
m Poss’sizatu piBasaaaa 2x2 + 5x = 0.

Poss’szannsa. Maemo: x(2x + 5) =0,

x =0 abo

2x +5=0,
X = —2,9,

KBadpamHi piBHAHHSA

Otsxe, x; = 0, x, = —2,5.

Bidnosidv: 0; —2,5.

CucremMaTu3yeEMO OaHiI IIPO PO3B’SA3KHM HEIIOBHOI'O KBaJAPATHOI'O PiBHAH-

HA y BUTJIALL CXeMU:

ax2+bx+c=0,a=0

Aximo
=0, c =111
MAaEMO:
ax2=0,
x? = 0,

Aximo
b=0,c+0,
MAa€eEMo:
ax2+c¢=0,

Axmo
b#0,c=0,
Ma€eMO:
ax? + bx =0,
Xlax + b) =0,

x=0aboax +b=0,

oTixe, x; =0, Xy =

c
Arxmo —— < 0,
a

TO KOPEHiB
HEeMae

3. Po3B'si3yBaHHS piBHSIHb, WO 3BOASTHCS

A0 HeNMoBHUX KBagpaTHUX

1S LGELES Poss’asatu piBaaaaa (2x +1)2 = (x +3)(x +1) + 4.
Po36’sa3aHHA. BUKOHAaEMO TOTOXKHI IepPeTBOPEHHA Ta 3aCTOCYEMO BJIACTH-

BOCTi piBHAHBL. Maemo:

4x2 +4x+1=x2+8x+x+8+4;

3x2 = 6;
2 =8
X9 = i\/E.

Bidnosiowv: i\/é.
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m Posp’sasatu piBHAHHA — —1 =0.

Poss’szanns. O6acTio BUBHAUCHHS PiBHAHHSA € Bci uwmcerna, kpim 0. Poa-
rasgHeMo aBa Bumaakm: x > 01 x < 0.

1) fAgmgo x > 0, To x3 >0 1i |x3| = x3. Toxi MmaeMo piBHAHHSA x—;—l =0,
x2 =1, x =1 abo x = —1. Ane xKopias x = —1 He 3a740BOJBHSIE YMOBY x > 0.
2) fAkmo x < 0, To x3 <0 i ’x3’ = —x3. Toxi oTpuMaeMo —%3—1:0,
x2+1=0, x2 =-1. Ile piBHAHHA PO3B’A3KiB He Mac.

Bidnosidv: 1.

@ Ake piBHAHHSA Ha3MBalTb kBagpaTHUM? O FAK y piBHAHHI ax? + bx + ¢ = 0 Ha3MBalTbL

I yucna a, b, ¢? O HaBeaiTb Npuknag kBagpaTHoro piBHAHHA. O Ake KBagpaTHe PiBHSAH-

e HS HasMBaloTb HenoBHUM? O HaeepniTb Npuknaan HEMOBHUX KBaapaTHUX piBHAHb. O Ak
po3B’A3aT HEMoOBHe KBaApaTHE PIBHAHHSA KOXHOro BUay?

Fosb axims 3agaui ma buxonaime bnpabu

@ 20.1. (Vcro.) fIki 3 piBHSAHB € KBaJpaTHUMMH:

1) x2-3x+4=0; 2) x2 —7x3 = 0; 3)x2+i2=9;
x
4) 8x —x2 =0y 5)bx—-4=3x+7T; 6)1 - 5x2 =07
20.2. (Vecno.) Cepen kBagpaTHUX PiBHAHB 3HAWIITh: a) HEIIOBHi; 0) 3BeJleHi:
1) 8x2 +2x = 0; 2) x2 -5x+6 = 0; 3)3x2 -4x+7=0;
4) 5x2 = 0; 5) Tx2 - 21 = 0; 6)x2—%x+i:0.
20.3. Bununrites KoedimieHTn a, b i ¢ KBagApaTHOroO PiBHAHHS:
1) 2x2 + 8x — 5 = 0; 2) 3x2 + 9 = 0; 3)3x —x2 +7 =0;
4) 3x2 = 0; 5) Tx — x2 = 0 6)2+4x —x2 = 0.
20.4. CxkiagiTe KBagpaTHe PiBHAHHS 3a Horo xoedimiearamm:
LYa=8;b=5; ¢ =—-2; Da=—1;b=8; =0
3)a=-4;b=0;c=0; 4)a =13; b=0; ¢ = —-39.
20.5. IlepeneciTh TaOJMUITIO B 30IMUT i 3aTMOBHITH 1i:
KBanparHe piBHAHHA KoeginienTn piBHAHHA
ax2+bx+c=0 a b c

5x2 - 3x—-17=0

2 -3 4

-15x2 + 14x =0
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KBadpamHi piBHSIHHA

IIpodosicenna mabauyi

KeangpaTtne piBHAHHA KoedinienTn piBHIHHA

ax2+bx+c¢c=0 a b c
—x2+5x+6=0

-5 =], 19

@ 20.6. 3BeniTey no Buraany ax? + bx + ¢ = 0 piBEAHHA:
1) (5x — 1)(bx + 1) = x(7x — 13); 2) (2x — 3)2 =(x + 2)(x — 7).
20.7. 3amiHiTHL PiBHAHHS PiBHOCHMJBHUM HOMY KBaJpPaTHUM PiBHAHHSIM:
1) 2x + 3)(2x — 3) = x(9x — 12); 2) (4x + 1)2 = (x — 3)(x + 2).
20.8. Axi i3 uncen —2; —1; 0; 1; 2 € KOpeHAMHU PiBHAHHA:

1) x2 — bx = 0; 2) 3x2 = 0;
3)x2-3x+2=0; 4) x2 - 2x — 3=0?
20.9. dxki i3 umcen —5; —2; 0; 2; 5 € KOpeHAMHU PiBHAHHA:
1) x2 + 2x = 0; 2) —5x2 = 0;
3)x2—x—-6=0; 4) x2 — 25 = 0?
20.10. Po3B’a:KiTh piBHAHHA:
1) 3x2 — 27 = 0; 2) 3,7x2 = 0; 3) 2x2 + 8 =0;
4) —-5x2 + 10 = 0; 5) —5,7x2 = 0; 6) %xz —g = 0.
20.11. 3HaiaiTL KOpeHi piBHAHHSA:
1) 2x2 — 2 = 0; 2) 3x2+ 9 =04 3) 1,4x2 = 0;
1
4) —Tx2 + 21 = 0; 5) —1,8x2 = 0; 6) ?xz —g = 0.
20.12. 3gaiiiTh KOPEHi pPiBHAHHAI:
1) x2 + 6x = 0; 2) 2x2 — 8x = 0; 3) 4x2 — x = 0;
4) 0,1x2 + 2x = 0; 5)%x2+%x:0; 6) 3x2 — Tx = 0.
20.13. Po3B’s1KiTh PiBHAHHS:
1) x2 — 5x = 0; 2) 3x2 + 9x = 0; 3) 5x2 + x = 0;
4) 0,2x2 — 10x = 0; 5)ix2 —%x = 0; 6) 4x2 + 9x = 0.
E 20.14. CkiangiTe KBaJgpaTHe PiBHAHHS, Y AKOIO:
1) memae KopeHiB; 2) TiJIbKY OLUH KOPiHb;
3) mBa IIiJINX KOPEeHi; 4) nBa ippalfioHaJIbHUX KOPEHi.

20.15. 3a sxoro sHayeHHA KoedilieHTa a uYucja0o 3 € KOpeHeM pPiBHAHHSA
ax?+ 2x — 7=07?

20.16. 3a akoro 3HaueHHA KoedilieHTa b yMca0 —2 € KOpeHeM pPiBHAHHSA
x2+bx—-8=07
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O
20.17. 3a akux 3HaueHb KoedillieHTIiB a i b umcyna 1 i 2 € KOpeHsIMHU PiB-
HAHHA ax? + bx + 4 = 0?

20.18. 3a akux 3HaYeHb KoedimieHTIB b i ¢ uncaa 1 i 3 € KopeHAMHU piB-
HAHHA x2 + bx + ¢ = 0?

20.19. Posp’sikiTh piBHAHHA:

1) (x — 2)(x + 3) = —6; 2) %x(x +9) = éx(x —16);

3) (8x — 1)2 = (x — 3)% 4) 2x +1)Bx -1) = x(x - 2) + 3(x - %)

20.20. Po3B’s1:kiTh pPiBHAHHSA:

1) (x + 3)(x — 5) = —15; 2)§x(x—3) :%x(x+4);

3) (2x — 3)2 = (3x — 2)%; 4) (0x +1)(2x — 1) = x(x + 3) — 6(x + %J

20.21. Insa axux 3HaUeHb X 3HaUueHHA BHpasy (3x — 1)(x + 4) Ha 4 meHIIe
Bij 3HaueHHSA BuUpasy x(x + 2)?

20.22. Insa AKUX 3Ha4YeHb X 3HaueHHsA Bupasdy (2x + 1)(x + 3) Ha 3 Oijbime
3a 3HaUueHHs BHUpPAas3y x(x — 4)?

i4— 20.23. 1oOyTOK OBOX 4YHCeJI JOPiBHIOE iX CEpeaHbBOMY apudmeTuy-
HOMY. SHAUIITh IIi YHcJa, AKII0 I1X pisHUILA mopiBHIOE 1.

20.24. ITonoBuHa AOOYTKY MABOX UYMCEJI JOPiBHIOE IX cepegHLOMY apudMe-
TUYHOMY. SHAUIITH IIi YMcya, AKINO 1X PisHUIA AOpPiBHIOE 2.

20.25. Po3B’a:KiTh PiBHAHHA:

x3
1) x2 — 5|x| = 0; 2)—w+4:0,
20.26. Po3B’s1:KiTh pPiBHAHHA:
3
1) —x2 + 3|x| = 0; 2)%—9=0_

@ Brpatu gas nobmopenns
20.27. [ToBeniTh TOTOXKHICTD:

3x+3.(x+3_ 1 ]_3
x2—x \x2-1 x2+x |

8
——, SAKI0 X < —2;
X

20.28. ITobyayiite rpadik pyukmii ¥ = 1x2, axmpo -2 < x < 2;
8 — 2x, armo x > 2.
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o

Migzomyimecs go bubuenns Hobozo mamepiany

20.29. 3ualifiTs 3HaUeHHA BuUpasy b? — 4ac, Ao
1)a =1; b =35; ¢c = —6; Da=1Lb=-6¢=9;
3)a=2;b=-3; c =-5 4)a=4;b=>5;c=-9.
20.30. BuneciTh MHOMKHHUK 3-IIiJ1 3HAKa KOPEHS:
1) V18; 2) v300; 3) V108; 4) V363,
20.31. Cxoporits api6:
4 + 27 6 — 12 8 — 243 )16+\/2O

2) ——; 3) —— 4
) ) 3

1
) 2 2 6

=l XXummeba mamemamuka

20.32. Oic obsragEaHO IPHUJIASAMH OCBITIIEHHS, AKi crmoskmBaioTh 600 Bar
OIOrogAMHU i mpaifiooTsk mo 10 rogmu mogHsa. Ko 3aMiHMTH iX Ha
€HeprooulaaHi, To BUTpPaTH eJIeKTpoeHeprii smeHmiatbess Ha 80 %.

1) Cxkinsku Bart-rom mpordaroMm THXKHSA (5 poOOUYMX MHIB) MOKHa 3a-
OIIAAUTH B IIbOMY OQici, AKII0 o0JagHATH HMOT0 €HEepProoINaJHUM
OCBiTIeHHAM?

2) IIpoekmua OisavHicmb. JlisHatiTeca Tapud Ha 1 KBT-TOA
(1 kBt = 1000 Bt) Ta 004HCIIiTh, CKIJIBKYM I'DOIIEH MOYKHA 3a0MIau-
TH TPOTATOoM 5 poboumx AHIB y IIbOoMYy odici micaa BmpoBaKeHHSA
3raJlaHNX 3aXO0JliB eHepro30eperKeHHs .

@ LUikabi 3agavi — nomipkyd ogHaue

20.33.Y AmuKy JeKaThb JIAIIEe YOpHi, Oigi Ta 3eseHi KynabKu. AKi 60 n
(n > 2) Ky71bOK HABMaHHA HE BUTATAJIU 3 AN[AKA, cepel HUX 000B’A3-
KOBO OynyTh Gijia it yopHa. fIka HaWOiIbIIA KiJIBKICTh KYJIBOK MOXKE
JIeJKATH B IIbOMY SAIMUKY?

§ 21. PopMyna KopeHiB KBapaTHOro PiBHAHHSA

1. Cxema po3B'A3yBaHHA KBAApPaTHOrO PiBHSAHHSA

PosriiaHeMo IOBHe KBaApaTHe piBHAHHA ax2 + bx + ¢ =0, a # 0 Ta
3HAeMO MOro po3B’sA3KU B 3araJIbHOMY BUTJIAI.

ITomuoOxKXUMO JIiBY i mpaBy uacTuHu piBHAaHHA HA 4a (ocKinbku a # 0, To
ida = 0):

4a2x2 + 4abx + 4ac = 0.
IMani momaMo n0 060X YACTUH PiBHAHHA b2:
4a2x2 + 4abx + b2 + 4ac = b2.
Ockinpkn 4a2x2 + 4abx + b2 = (2ax + b)2, maTuMeMoO:
(2ax + b)2 = b2 — 4ac.
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Bupas b2 — 4ac Ha3UBAlOTh OUCKPUMIHAHMOM K6a0paAmHozo pie-
nHanna ax? + bx + ¢ = 0.

CioBo OuckpumiHaHm IOXOAUTH BiJ JATHHCHKOTO PO3PI3HI0BAJLHUIL.
IlozHauaroTh AUCKPUMIiHAHT JiTepoi D.
Ypaxosywoun, mo b2 — 4ac = D, 3annmemMo piBHAHHA y BATJIALL:
(2ax + b)2=D

i TPOIOBXUMO HOr0 PO3B’A3yBaTH.

Posraanemo Bcli MOMKJAMBI BUIIAAKU 3aJIe’KHO BiJ 3HaueHHA D.
1) D > 0. Toxi 3 piBuanua (2ax + b)2 = D maemo:

2ax+b:\/5 abo 2ax+b:—\/5

2ax:—b+«/5, 2ax:—b—\/5,
x_—b+\/5. x_—b—JB
2a 2a

(npu ginenHi Ha 2a BpaxyBaJu, 1Mo a # 0).
Ot:xe, axmo D > 0, To piBHanaa ax? + bx + ¢ = 0 Mmae ABa Pi3HUX KO-

peHi:
-b+D . -b-~D
2a 2a
KopoTko 11e MOKHa 3alucaTi TakK:

b+JD

Xip =5 Ae D = b2 - 4ac.

Orpumanu ¢popmyny Kopenie K6a0pammnHozo Pi6HAHHA.
2) D = 0. Toxi maemo piBEHAHHA (2ax + b)2 = 0,

) b
2ax +b=0, 3BigKL x = ——.
2a

Oraxe, akmo D = 0, To piBEaHHEA ax? + bx + ¢ = 0 Mac oAMH KOpiHB:

x = e Ileit Kopiub MOXKHA Oysa0 0 3HAWTH i 3a (hopMyJI0I0 KOPEHiB KBa-
a
. —b+ 0 b
IpaTHOI'O PiBHAHHA, ypaxyBaBmu, mo D = 0: x;, = g = 5" Tomy
’ a a

MOKHa BBAXKaTH, IO PiBHAHHA ax? + bx + ¢ = 0 gna D = 0 mae gBa ogHa-

. . b
KOBHUX KOP€H1l, KOKHHH 3 AKX NJOP1BHIOE —2—.
a

3) D < 0. ¥V npomy pasi piBHaHHA ax? + bx + ¢ = 0 He mae Kope-
HiB, OCKiJIbKM He iCHy€ TAaKOro 3HaUYeHHA X, OJIA AKOT'0 3HAYEHH: BHPA3Y
(2ax + b)2 6ya0 6 Big’eMHUM.

CucreMaTU3yeMo JaHi PO PO3B’SA3KU KBAAPATHOTO PiBHAHHS 34 JIOIIO-
MOTOI0 CXEMH.
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O
ax2+bx+c¢=0,a#=0,b%0,¢c#0
v
D =12 - 4ac
Axmo D > 0,
—b+\/5 i
TO X; = T Axmo D =0, o D
: TO X = _i TO KOPEHiB HeMae
~b - D 2a
=
2a

2. Npuknagu po3B’'A3yBaHHsA KBagpaTHUX PIBHAHDb

m Poss’sizaTu piBHAHHA:

1) 2x2 + 3x + 1 = 0; 2) 9x2 — 6x + 1 = 0; 3)x2-2x+7=0.
Pose’asanna. 1) D=82-4-2-1=1; D > 0;
X —_Siﬁ—_gil-omﬂe oy =—1% ¥ e
1,2 — 2.9 - 4 ’ ’ : s Xg = 2.

-6 1
2)D=(-6)2-4:-9-1=0;D=0; x =— =—,

2-9 3

3)D=(-22-4-1-7T=4-28=-24<0,x € @.

1
Biodnosgidv: 1) —1; _E;

1

2) -;

) 3
3) KopeHiB HEMAE.

1 4

m PosB’sa3aTu piBHAHHA —?x2 - ?x +1=0.

Pose’ssannsa. IllomuoxuMo J1iBy i mpaBy yacTuHU piBHAHHA HA (—7), 1100
MOoro Koe@ilieHTH CTaJM IMiJIUMM UHCJIaMH, MATUMEMO PiBHAHHS:
x2+4x —7=0.

—4 + 44

D=42-4-1-(-7)=44, Toni x,, = 9

Ockimbkm V44 = 4 -11 = 2411, To
_ il oo

X129 2

Bidnosgidv: -2 + \/H
(0] ' 175
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3. Po3B'Aa3yBaHHSA piBHSHD, WO 3BOAATLCA A0 KBaApaTHUX

m Poss’asaru piBHaaHa (2 —Vx)(x2 +x-2)=0.
Posze’a3anns. O0acTi0O BU3HAUYEHHSI PIiBHAHHA € BCi HeBiJ €MHI 3HaUeH-
HA x: x = 0. Maemo:

2_Jx =0, abo x2+x-2=0,

Jx =2, D=12-4-1-(-2)=09,
-1+£3
x, =43 g = ———y
1 2,3 2

Xy =-2; x3=1.

IIpore Kopiub —2 He 3amoBoJibHsAE yMOBY X = 0. Tomy 3amame piBHAHHSA
mae Kopeni 11 4.
Bidnosidv: 1; 4.

B4 BHaliT Bei 3HaYeHHA @, MU AKAX PiBHAHHS ax? +4x+1=0
Ma€ OOVWH KOPiHb.

Poszs’sazannsn. 1) dAximo a = 0, To piBHAHHA HaOyBae Buraany 4x +1 = 0.
Ile piBHAHHA Mae OOUH KOPiHB.

2) fArmo a # 0, To MmaeMo KBagpaTHe PiBHAHHA. BoHO Mae ogwH KOpPiHB,
SAKINO NJUCKPUMIHAHT PiBHAHHA AOpiBHIOE HyJ0. D =42 —4a -1 =16 — 4a.
Maemo 16 — 4a =0, a = 4.

Bidnogidv: a = 0 a6o a = 4.

=Nl HenoBHi kKBagpaTHi piBHAHHA Ta LesKi BUOW NOBHUX KBagpar-
e panje...| HUX PIBHSHb (Hanpuknag, BUmsAy X2 + X = @) BABUIOHCHKI

C MaTemaTuKM BMinu po3B’sa3yBaTi e 4 TUC. POKiB TOMY. Y BinbLu
ni3Hi Yacu geski KBagpartHi piBHAHHA ¥ [aBHin [pedii Ta IHAIT MaTeMaTukn po3B’a3yBarnu reo-
MeTpu4HO. [puiioMn po3B’a3yBaHHA OeSKUX KBadpaTHUX piBHSHb 6e3 3acTocyBaHHS reome-
Tpii BUKINaB AaBHborpeLbkmin Matematuk Jiogpa#m (Il cT.).

Barato yBarn kBagpaTHUM PIiBHAHHAM MpUAINsas apabcbKui
MaTematuk Myxammed anb-Xopesmi (IX cT.). BiH 3HavwoB, siK
pO3B’A3aTU pIBHAHHA BUMMSAAy ax? = bx, ax? = ¢, ax2 + bx = c,
ax? + ¢ = bx, bx + ¢ = ax? (ana gogaTtHux a, b, ¢) i oTpumartum go-
JaTHi KOpeHi UuX PiBHAHb.

®opmynu, WO NoB'sA3yoTb MK cobot KopeHi KBagpaTHOro
PIBHSAHHSA | MOro KoediuieHTH, BigHanwoB hpaHUy3bKnin matema-
TUK ®paHcya Biem y 1591 poui. Mloro BUCHOBOK (y Cy4acHmx no-
3HayeHHAX) BuUrnagae Tak: «KopeHAMU PpiBHAHHA (@ + b)
X—x2=abeuncnaaib».

Micna ony6nikyBaHHA npaub HigeprnaH4CcbKoro marematuka
) A. Xupapa (1595-1632), a Takox dpaHuysa P [exkapma
®Ppancya Bier (1596—1650) Ta aHmmiiua I. HoromoHa (1643—1727) dopmyna
(1540-1603) KOpEeHiB KBagpaTHOro piBHAHHA Habyna cyyacHoro Burnsay.

WA

@ Llo Ha3uBaTb ANCKPMMIHAHTOM KBagpaTHOro piBHAHHA? O CKinbku KOpeHiB Mae KBa-
JpaTHe PiBHAHHS 3aneXHo Bifl 3HaAYeHHA AuckpuMiHaHTa? O 3anuwite dbopmyny Kope-
HIB KBapaTHOIO PiBHAHHS.
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21.2,

21.3.

21.4.

21.5.

21.7.

21.8.

21.9.

Fosb sximb 3agaui ma bukonaiime bnpabu

21.1. (Verno.) CrinbKHM pi3HHX KOPEHIB Mae KBajJpaTHe pPiBHAHHI,
AKIIO MOT0 NUCKPUMIHAHT JOPiBHIOE:
1) 4; 2) 0; 3) —9; 4) 17?7
Yu mae KOpeHi KBaJpaTHe PiBHAHHA, 1 AKI[O Mae, TO CKiJAbBKU, AKIIO
HOoro JUCKPUMiHAHT JOPiBHIOE:
1) —T3 2) 49; 3) 13; 4) 0?
(Yerno.) Y npaBUJIbHO 3aITMCAHO OUCKPUMIHAHT KBAIPATHOTO PiBHAHHSI:
1)2x2+3x—-1=0,D=32-4-2"-1;
2)38x2-4x+2=0,D=(-4)2-4-3"-2;

1

3)—%362—5x+3:0,D:(—5)2—4-3-[—§];

4)%x2+2x—4=0,D=22+4-%'(—4)?

3HAWUIITH TMCKPUMIHAHT i BU3HAUTE KiJBKICTH KOPEHIB KBAJAPATHOTO

piBEsaaHA: 1) 6x2 — 5x — 1 = 0; 2) x2 —4x +4 =0
3)x2+2x+5=0; 4) Tx2 +2x-1=0.

SHaUOITh JUCKPUMIHAHT i BU3HAUTE KiJbKiCTh KOPEHIB KBaJapaTHOTO

piBEsuEa: 1) 2x2 —38x —1 = 0; 2)x2+x+7=0;
3) x2 +6x+9=0; 4)3x2 +4x -1=0.

21.6. Po3p’sa:xiTh piBHAHHA:

1) x2 -5x +6 =0 2) 2x2 + 5x — 3 = 0;

3)3x2 +b5x +2 = 0; 4) x2 +10x + 25 = 0;

5) x2 + x —90 = 0; 6) x2 —10x — 24 = 0.

Posp’sokiTe piBHARHA: 1) x2 —4x -5 = 0 2)2x%2 +Tx -4 = 0

3) x2 —12x + 36 = 0; 4) x2 —x - 56 = 0.
Po3p’sa:kiTh piBHAHHS:

1) 10x2 = 5x + 0, 6; 2) x2 + 3 = 4x; 3) x2 + 5x = —6;
4) 1 — 4x = ba% 5) 81y2 + 1 = —18y; 6) 3p = 5p? — 2.
Posp’soxiTes piBHAHHA: 1) 10x2 = 0,4 — 3x; 2) x2 + 7 = —8x;

3) Tx = x% + 12; 4) 4y = 442 + 1.

21.10. [Ina AKuxX 3HaAUEHb X:

1) smauenns muorouneHna x2 — 2x — 3 MOpiBHIOE HYJIIO;
2) sHaueHHs MHorowieHiB x2 + 2x 1 0,5x + 2,5 Mixk cob010 piBHIi;

3) sHauenHa aBowileHa 10x2 — 8x OpiBHIOE 3HAYEHHIO TPUUJIEHA
9x2 + 2x — 252

21.11. lna AKX 3HAUEHb V:

1) 3HauenHa MHorouseHa y2 + 4y — 5 HOpiBHIOE HYJIIO;
2) sumauenus muorouwnenie y2 — 3y i 0,5y + 4,5 mixk co6orw piBHi;

3) sHaueHHA TpuwieHa 4 + 2y — y? NOPiBHIOE 3HAYEHHIO ABOUJIEHA
4y? — 6y?
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21.13.

21.14.

21.15.

21.16.

21.17.

)

21.19.
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21.12. Po3B’s:KiTh PiBHAHHS:

1) (x — 3)2 = 2x - 3;
2) 3(x + 1)? = 2x + 2;

3) (x +3)(x —1) = 2x(x — 2) + 5;

4) x(x —3) — (x = 5)(x + 5) = (x + 1)2.

Po3B’sa:kiTh piBHAHHA:
1) (x + 2)2 = 2x + 3;
2) 5(x — 2)2 = 3x — 6;

3) (x + 2)(x — 3) = 2x(x — 4) + 6;

4) x(x—-1)—(x —3)(x +83)=(x+2)2 1.

Pos3B’st:kiTh piBHSAHHS:

2
1)x +2x=4x+1;
3 5

2 _
2)y+2+y 1=l‘
3 2 3

3) Hexait x — Haubinpimuii KOPiHbL HEpPINOr0 PiBHAHHA, y — HaM-
OiMbIIMH KOPiHL APYroro piBHAHHA. 3HAWAITHP 3HAUEHHS BUPAa3y
21x + 6y, BigTak misHaerecs, AKOI HOBKUHHU (Y KM) € OJHA 3 HaAM-
OiJIbIII MaJIBLOBHUUYMX i HAUJOBHINX HaOepe)XHMX y CBiTi, mjo sHaxo-

INThCcsa y micti IlHinpo.
Posp’sa:xiTh piBHAHHA:
1) x2 — 3x _ 2x+5;

4 3

Posp’sa:kiTh piBHAHHA:

1)1x2—x—7:O;
2

3)0,1x2 —8x -5 =0;
Posp’saxiTh piBHAHHA:

1)%x2+x—3=0;
3)0,2x2 +2x — 3 = 0;

21.18. Posp’stkiTh piBHAHHA:

1) Wx - 2)(x2 + x — 2) = 0;

3) x|x| + 8x — 4 = 0;
Posp’saxxiTh piBHAHHA:

1) (Wx - 3)(x2 — x — 6) = 0;

3) x|x| — 4x -5 = 0;

gy X+ . 1,
2 5

2) —x? - 2x +4 = 0;
4) 0,5x2 +1,5x — 4 = 0.

2) —x2 + 2x + 11 = 0;
4) 0,5x2 — 2,5x — 4 = 0.

3x2

2_°%% _4_0.
DE T A
X3
4)M—X— =0,
2)x2_%_3=0.
= ’




KBadpamHi piBHSIHHA

O

21.20. [Inna akux 3HaAUeHb a PiBHAHHS MAae€ JIUIIe OOUH KOPiHb:
1) 2x2 + x —a = 0; 2)x2 —ax +4 =07

21.21. [Ina AKUX 3HAUEHb b DiBHAHHSA Mae JUIIe OAUH KOPiHb:
1) 4x2 —x + b = 0; 2) x2 + bx +9 =0?

©O) Bnpabu gns nobmopenns

21.22. CxopoTiTs apio6:
a2 - 49 x3 +1
g 2) ——.
a? —14a + 49 x2—x+1
21.23. He BukoHyooum moOOYIOBHM, 3HAWUIITh KOOPAWHATHU TOYOK IIE€PETUHY
rpadika dysEKOil y = 0,2x — 15 3 ocAME KOOpPAMHAT.

21.24. Bigomo, mo a + b = 5, ab = —7. 3HaigiTh 3HAUEeHHA BHPAa3Yy:
1) ab? + a?b; 2) a? + b2,

1)

H Migzomyimecs go bubueHHs Hobozo mamepiany

21.25. Po3B’s1okiTh piBHAHHSA, HOPIBHANTE CyMy HOro KOPEHIiB i3 umcJioM,
OPOTHUJIEKHUM IpyroMmy KoedimieHTy piBHAHHA, a JOOYTOK Kope-
HiB — 3 BIJIBHUM 4YJIEHOM PiBHAHHSA:
1)x2 —-x-6=0; 2) x2 +6x +8 =0.

21.26. 1) Hexait a, b i ¢ — koediliecHTH KBaJApaTHOTO PiBHAHHSI
ax? + bx + ¢ =0, x; i x, — #ioro KopeHi. IlepeHeciTs TabIUIO B 30-
OIAT i 3amOBHITH ii.

. b c
PiBasaHA - — Xy Xo X + Xp X1X9
a a
x2-2x-8=0
2x2 +5x-7=0
3x2 -16x +5=0
2 i o i c .
) IlopiBHusiiTE ~ 1 2 + &5 2 i x,.

D00,
R

= Kummeba mamemamuxa

21.27. BusHauTe, CKiJIbKH BiJICOTKIiB CBOT'O IOMiCAYHOIO JOXOAY BHTpadac
Ha murapku ocoba iz sapmuarHero 12 800 rpH, AKII0O BUKYPIOE 3a
no0y omHy mauky murapok? BmaskaiiTe, 1o B micani 30 mguis, a mau-
Ka nurapok komrye 80 rpH.

@ Likabi 3agavi — nomipkyi ogHaue

21.28. (XV Bceykxpaincvka oaimniada, 1975 p) Ina AKuX HaATypPaJIbHUX
3HaueHb n uucio 2" + 65 € KBagpaToMm Irijoro umcyaa?
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§ 22. Teopema BieTa Ta o6epHeHa A0 Hel TeopeMa

1. Teopema Ta popmMynu Bieta ana 3BegeHoro
KBaApaTHOro pPiBHAHHS

PosrisaHemo KijgbKa 3BeJeHUX KBaJpaTHUX PiBHAHB, III0 MalOTh ABa pis-
HUX KopeHi. ¥ TabiuIljo 3aHeceMO TaKi HaHi Impo HHUX: caMe PiBHAHHI,
7ioro KopeHi x; i x,, cymy #oro xKopesis x; + x,, HJOOYTOK IOTro Kope-

HiB X, - X5.
Pisnsauusa x, ix, x, +x, x; - x,
¥ —-6x+8=0 2i4 6 8
»¥F+x=12=0 -41i3 | -12
¥24+5x+6=0 -81i-2 -5 6
x2—-4x-5=0 -1i5 4 -5

3BepHITHL yBary, Ijo cyMa KOPEHIiB KOXXHOIO 3 PiBHAHB TAOJUIIL AOPiB-
HIOE APYyroMy Koe(@illieHTy PiBHAHHA, y3ATOMY 3 IIPOTHUJIEKHHM 3HaKOM,
a 1oOyTOK KOpEeHiB HOpPiBHIOE BinmbHOMY ujieHy. 1la BaacTUBiCTB CIIpaBIIKY-
E€THCS NJIs OYAb-IKOT0 386¢0¢H020 K8AOPAMHO20 PiBHAHHS, SKe Ma€ KOPeHi.

3BelleHe KBaJipaTHe PiBHAHHSA B 3araJbHOMY BUTJAAl 3a3BUUAMN 3aMHUCYy-
I0Th Tak: x2 + px + q = 0.

@ Teopema Biera. Cyma KopeHiB 3BeIeHOro KBaJAPATHOrO PiBHAHHSA
MOpiBHIOE Apyromy KoegilieHTy, B3ATOMY 3 NPOTHJIEKHHUM 3HAa-
KOM, a MOOYTOK KOpPEeHiB — BLIBHOMY 4YJIE€HY.

Hoeedenns. Hexait x; i x, — KOpeHi 3Be/leHOr0 KBaJApPATHOIO DiBHAHHA
2 4+ +qg=0 i D=p2—-—4q. d D>0 iB-
x px + q , JUCKPHMiHAHT SIKOTO p qg. SIRImo > 0, To piB
HSIHHS Ma€ JIBa KOPEeHi:
-p+~D -p—~D
X, =—""— 1 X, =——.
2 2
Ao D = 0, To piBHanHa x2 + px + ¢ = 0 Mac ABa OJHAKOBUX KOPEHi:
P
2
3HanIeMo cyMy i JOOYTOK KOPEeHiB:

—p+\/5+—p—\/5:—p+\/5—p—\/5:—2p

X = X9 =

S 2 2 2 ~ P
‘. x :—p+\/5-—p—\/52(—p)2—(\/5)2:
b 2 2 4
_ PP’ -4g) _pP-pPrdg_4g
4 4 4
Orxe, x; + X, = —p; X, X5 =¢q. B
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1110 Teopemy Ha3uBaOTh meopemoro Biema Ha yecTb BUAATHOTO (hbpaH-
Iy3bKOro MaTeMaTuka ®Ppancya Biera, KOTpuil 1 BIiIKPHUB 110 BJIaCTHUBICTb.
Ii mosxHA chopmyroBaTH TaK:

Aximo x; i X, — KOpeHi 3BeIeHOr0 KBaJPATHOTO PiBHAHHS x2+px+q=0,
TO X; + X5 = —P; X;-%X5 = (.

OcraHHi aBi piBHOCTI, 110 IIOB’A3YIOTH MiK CO00I0 KOPeHi Ta KoedimieHTn
3BEeIeHOT0 KBaIPATHOT'O PiBHAHHSA, HA3UBAIOTH popmynamu Biema.

SIkmo B piBEHAHHI x2 + px + g = 0 KoedimieHT ¢ € IinUM YHCIOM, TO
3 pPiBHOCTI XX, = ¢ CiliAye, W0 LIiJIAMHU KOPEHSIMH LbOTO PIBHAHHA MO-
XKYTh OyTH JuIlle JiITbHUKUW YHUCa (.

W 3naiitu migbopom Kopewni piBaarHa x2 + 3x — 4 = 0.
Poseé’asanna. Hexait x; i x, — KopeHi nsoro pisaassa. Toxi x; + x, = —3
ix,x,=—4. dArmo x, i x, — Wi yucga, TO BOHU € AIIbHUKAMHU YHCJA
—4. Tomy cepen IIUX AiJTbHUKIB IITYKAEMO Ti ABa, cyMa AKHNX OOPiBHIOE
—3. HeBasxKo 3gorajgarucsd, mpo e unciaa 1 i —4. Omxe, x, = 1, x, = —4.

Bionosidv: 1; —4.

W OxuH 3 KopeHiB piBHaAHHA x2 + px — 18 = 0 gopisHIoEe 3. 3Hali-
T Koe(dilieHT p Ta APYruil KOPiHb PiBHAHHA.
Posé’azanns. Hexail x; = 3 — ofuH 3 KOpeHiB piBHAHHA x2 + px — 18 = 0,
a x, — Apyruii fioro Kopius. 3a Teopemoro Biera: x; + x5 = —p, x;x, = —18.
YpaxoByouu, 110 X, = 3, MAaEMO:
3-x, =-18; 3+ (-6) =-p; p = 3.
Bionosidv: p = 3; x, = —6.

2. Teopema Tta popmynu Bieta ana HezBeaeHoro
KBaAPaTHOro pPiBHAHHSA
BukopucroByiouu Teopemy BieTa, MoxkHaA 3anmcaru BigmoBimHiI dop-
MYyJH 1 JJIi KOPeHiB O0OyIb-AKOTr0 HEe3BEeAeHOTr'0 KBAaJpaTHOTO pPiBHAHHA
ax? + bx + ¢ =0.
Ockinbkm a # 0, moxinmmo o6uABI yacTMHU PiBHAHHA Ha a. Omep:KuUMo
3BeJleHe KBaJpaTHe PiBHAHHS:

b c
x2+—x+—=0,
a a
’ . c
Toni, 3a Teopemoro Biera: x; + x, = ——; x;, - x, = —.
1 2 1 " *g
a a
Axmo x; 1 X, — KOpeHi He3BeJeHOI0 KBaJpaTHOI'O pPiBHAHHA
9 b c
axé + bx +¢c=0,T0 X +X5 =——; X X5 =—.
a a
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OZEED He poss’sasyoun piBHaHHA 3x2 — 5x — 7 = 0, sHaiiTn cymy
i mo6GyTOK ¥HOTO KOpeHiB.

Pos6’sa3aHna. 3HAIAEeMO TUCKPUMIHAHT PiBHAHHS, 100 IIepecBiguYUTHCH,
o KopeHi icayoTs: D = 52 + 4 - 3 - 7. OueBugHO, mo D > 0, oT:xe, piB-
HAHHA Mae€ JBa KOpeHi x; i x,. 3a Teopemoro Biera:

X by =2 =2 xay =
L kg 3 ~ g’ "1tz 3"
Bionoeiov: x; + x, = g; XXy = —g.

WO ERES Hexait x; i x, — Kopeni piBHsiHHs 2x2 — 3x — 1 = 0. He
PO3B’A3YIOUYH PiBHAHHS, 3HAWUTH 3HAaUYEHHA BUPAa3y:
1 1

1) —+—; 2) xfxy + %205 3) x2 + x2.
Xy Xg
3 . 3 1
Pose’sszanHs. 3a Teopemoro Biera: x; + x, = E; Xy vy = ~5
Toxi: 1)i+i:M:§;(_1):_3;
C R X%, 2 2
1 3 3
2) x2%, + 2%, = XXXy FX,) = | == | = = =—;
) x7x, 2% 1% (% 2) [ 2) 5 1

2
3) x12 + xg = (.’)Cl A x2)2 —~ 2x1x2 = (g) . (_é] — 31

3 1
Bidnosgidv: 1) -3; 2)——; 3)3—.
4 4
3. Teopema, o6epHeHa go Teopemu BieTa
CopaBI:KyeThCA i TBepAKeHHs, obepHeHe N0 TeopeMHu Biera.
Teopema (o6epHeHa n0 Teopemmu Bierta). SIkmo umcaa m i n Taki,

mo m +n=-p,am-n = ¢, TO BOHH € KOPEHAMHN PiBHAHHA
x2 + px + q=0.

osedernus. 3a ymoBoro m + n = —p, a m * n = ¢q. Tomy piBHAHHA
x2 + px + g = 0 mosxHa 3anucatu Tak: x2 — (m + n)x + mn = 0.

IlepeBipuMoO, UM € YMCJIO M KOPEHEM IIhOTO PiBHSAHHS, OJIS UOTO HifcTa-
BHUMO B JIiBY YaCTUHY PiBHAHHA 3aMicTh 3MiHHOI X yucao m. OmepKuMo:

m2—(m+nm+mn=m2-m2—-mn+ mn=0.

Or:xke, m — KOPiHb I[OTO PiBHAHHSI.

AmnajioriyHo migcTaBMMO B JIiBy YacTHMHY PiBHSAHHA 3aMicTh 3MiHHOI X
uncio n. Ogepxumo: n2 — (m + n)n + mn =n2 — mn — n?2 + mn = 0, To6TO
n — TaKOXX KOPiHb IIHOT0 PiBHAHHS.

Orxxe, m 1 n — KopeHi piBasaHHa x2 + px + ¢=0. &
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o,

m CrkrnacTu 3BeleHe KBaJpaTHe PiBHAHHSA, KOPEHSIMH SKOTO
€ uncjga —H 1 2.

Pose’asanna. lllykane KBajgpaTHe piBHAHHA Mae BUTIAL x2 + px + q = 0.
3a TeopemMoio, oO0epHEHOI0 10 TeopeMu Biera:

P=—(x;+x)=—(-6+2)=3; g=x1-x9=-H5-2=-10.
OTt:xe, x2 + 3x — 10 = 0 — mIykaHe piBHAHHA.
Bidnogidv: x2 + 3x — 10 = 0.

@ Cdopmynitonite i gosefitb Teopemy BieTa onsa 3BegeHoro KeagpaTHOMO PiBHSHHS.

(o]

O Yomy gopisHiolOTb cyma i 0OBYTOK KOPEHIB PiBHAHHA ax? + bx + ¢ = 0? O Cdopmy-

nonTe Teopemy, obepHeHy Ao Teopemu BieTta.

22.2.

22.3.

22.5.

22.6.

22.7.

22.8.

Fosb ' sximb 3agaui ma bukonaime bnpabu

22.1. (YcHo.) He pos3B’da3youn piBHAHHA, 3HAUAITH CyMy i JOOYTOK
HOT0 KOPEHiB:

1) x2 —15x + 14 = 0; 2) x2 +12x — 28 = 0

3) x2 +17x + 52 = 0; 4) x2 — 6x +5 = 0;

5) x2 + 2x = 0 6) x2 -8 = 0.

3HaUZITE cyMy i JOOYTOK KOpPEHiB piBHSIHHA:

1) 2x2 + 4x — 5 = 0; 2) —x2 + 5x — 6 = 0;

3) 3x2 —6x —8 =0; 4) 4x%2 —Tx = 0.

He posp’ss3yioum piBHAHHS, 3HAWAITH CyMy i JOOYTOK HOT0 KOPEHiB:
1) x2 - 2x -8 = 0; 2) x2 + x — 6 = 0;

3)x2 +9x +5=0; 4) 2x2 —6x +3 = 0.

22.4. Po3B’s1:KiTh PiBHAHHSA, BUKOPHCTOBYIOUH (DOPMYJIY KOPEHiB, Ta
nepeBipTe icTuHHICTE TeopeMu BieTa a8 KOXXHOTO 3 PiBHAHB:

1) x2 +4x -5 =0; 2) x2 —4x - 21 = 0

3)2x2%2 —bx +3 =0 4) 2x2 + bx + 2 = 0.

Po3p’sa:xiTh KBajJpaTHe PiBHAHHSA 3a (OPMYJIOI0 KOPEHiIB Ta mepeBipTe
JIJIs HbOTO iICTHHHICTh TeopeMu Biera:

1) x2 + 3x — 28 = 0; 2) 2x2 —13x + 15 = 0.

Yci maHi piBHAHHSA MAalOTh KOpPeHi. ¥ AKMUX 3 HUX KOPEHi € uucaaMu
OJHOTO 3HAKA, a B AKUX — YHCJIAMHU Pi3HUX 3HAKIiB:

1) x2 + 2x — 8 = 0; 2) x2 —4x +4 = 0;

3)3x2 +4x+1 = 0; 4) 2x2 - 3x -5 = 0?

CryamiTh 3BeJeHe KBajJpaTHe PiBHAHHS, KOPEHAMHU AKOIO € Yucja:
1) 21 3; 2) -31id4; 3)—7i2; 4) 0,3 i —0,5.
CkianiTh 3BeJeHe KBajapaTHE PiBHIHHS, KOPEHi SIKOTr0 JOPiBHIOIOTH:
1)5i1; 22i-T; 3)-2i-3; 4) 0,71 -0,1.
22.9. 3uaigire mid0pOM KOpeHi piBHAHHS:

1) x2 —-b5x +6 = 0; 2) x2 + 6x + 8 = 0; 3)x2 —6x -7 =0;

4) x%2 +3x —4 = 0; 5) x2 —17x + 42 = 0; 6) x2 —5x —24 = 0.
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22.10.

22.11.

22.12.

22.13.

22.14.

22.15.

22.16.

22.17.

22.18.

22.19.

22.21.
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O
SHaAUAITE Tig00POM KOpPEHi PiBHAHHS:
1) x2 —5x +4 = 0; 2)x2 —x -6 =0; 3) x2 +4x + 3 = 0;
4)x2 -12x +27=0; 5)x2+x-6=0; 6) x2 +9x - 22 =0.

IMoseniTs, mo piBEAHHA 12x2 + 17x — 389 = 0 He MOKe MaTH Kope-
HiB, III0 € YHCJIaMH OJHOT'O 3HaKa.

He po3p’sisyouu piBHAHHS, BUSHAUTE 3HAKU MO0 KOPEHIiB (AKIIO KO-
PeHi iCHyIOTB):

1) x2 +8x +5 = 0; 2) x2 -12x -1 = 0y

3)3x2 +14x -7 = 0; 4)4x%2 - Tx+2 =0,

He posp’asyoum piBHAHHA, BHU3HAYTE, YU Ma€ BOHO KopeHi. Ko
TaK, TO 3HAUJITh 3BHAKU KOPEHiB:

1) x2 -13x -2 = 0; 2) x2 +17x +1=0;

3) 5x2 —14x +1 = 0; 4) 3x2 +7x —18 = 0.

OnuH 3 KOpeHiB piBHAHHA X2 + 6x + ¢ = 0 mopiBHIOE —3,5. 3Hali-
IiTh ¢ 1 APpYTUH KOPiHb.

OnuH 3 KopeHiB piBEAEHA X2 + px — 9 = 0 gopisuioe 1,5. 3HAHAITH p
i apyruii KOpiHb.

Kopeni x; i x, piBEsmEa x? + px —10 = 0 3aK0BOIBHAIOTE YMOBY
2x; + 5x, = 0. 3HaligiTL KOpeHi piBHAHHA Ta KoedimicHT p.

Kopeni x, i x, piBusauHEs x2 —4x + ¢ = 0 3aJ0BOJIBHSAIOTL YMOBY
2x, — 3x, = 13. 3HalAiThL KOPeHi PiBHAHHA Ta KOoediIlieHT g.

CkaamiTh KBajJpaTHe PiBHAHHA i3 IiamMmu KoedimienTamu, KOopeHi
SIKOT'0 JOPiBHIOIOTH:

1)—%15; 2)—%1—2; 3) V5 i —/5; 4)2-+/312++/3.

CkiyazmiTh KBaapaTHe PiBHAHHA i3 misiumMm KoedilieHTaMu, KOpeHi
SAKOTO JIOPiBHIOIOTH:

1)—21%; 2)51% 3) —/7 1 4/T; 4)3 +J7i3 /7.

22.20. x, i x, — xopeni piBHanHA x2 + 4x — 3 = 0. He poss’asyoun
PiBHAHHA, 3HANIITh 3HAUEHHA BUPa3y:

1 1

1) —+—; 2) 1%, + w2k 8) & + 22
X1 X3
% x 1 1

4)—1+—2; 5)—+ 5 6) (x; — x,)2
Xg 9 xf x5

x, 1 x, — KopeHi piBaaaHA x? — bx — 2 = 0. He posB’sasyoun piBHAH-
Hs, 3HAWJITH 3HAUEHHsI BUPAa3y:

1 1

1) —+— 2) xfx, + %20 8) x? + x2;
X %
Bt x 1 1

4) L1 + =2, 5)—+ =3 6) (x; — x,)2.
X2 X xf o«
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O

22.22. CkyaagiTe KBaJgpaTHE PiBHAHHS, KOPEHi AKOro BiAmoBigHO HA 2 0iIb-
mri 3a KopeHi piBHaHHA x2 —3x — 9 = 0.

22.23. CkaamiTh KBaJpaTHe PiBHAHHS, KOPEHi AKOro Ha 3 MeHIIi BiJ Bigmo-
BifHUX KOpeHiB piBHaAHHA x2 + 2x — 7 = 0.

@ Bnpatu gas nobmopents

22.24, Maemo aBa miMaTKu cojiaBy Mini # mumHKy. Ilepmuii mictuts 20 %
migi, a gpyrui — 35 % wminmi. CKinTbKHU KijgorpamiB mepIimoro cmojaBy
i cKinbKU Apyroro Tpebda B3saTHU, 100 oTpuMaru ciiaB Macoi 200 Kr,
AKUHA mictus O0u 29 % mini?

22.25. CapocriTs Bupas: [\/;\7;\/; = \/—\/_; @J : \/_\/_;\/g

Migzomyiimeca go bubueHHs Hoboze mamepiany

22.26.Cyma gBox umces gopiBHIoe 32, a ogHe 3 HUX y ( pasiB Oinbime 3a
apyre. 3HAHIITH IIi YuMcJIa.

22.27. Pizauiga ABOX YHceJs AOPiBHIOE 3, a PiSHUILA MiXX KBaapaToM OiJbIIIO-
ro i KBaJpaToM MEHIIIOr0 3 HUX CTAHOBUTH 81. S3HAHUIITH IIi YMcJa.

=) XKummeba mamemamuxa

22.28. Ha rpadiky 300pakeHO 3MiHM TeMIOeparTypwm IIOBiTps, dAKi
peecTpyBasiuCcsa METEOPOJIOTiUHOI CTAHILi€0 mMPOoTaAroM Tphox mi6. ITo
TOPM30HTAJi BKAa3aHO JaTy i uac mo0u, 0 BepTHUKAJI — 3HAUEHHS
Temreparypu B °C. BusHauTe 3a rpaikoM HaliMeHINy TeMIepaTypy
noBiTpAa 27 ciunHs.

0:00 6:00 12:00 18:00 0:00 6:00 12:00 18:00 0:00 6:00 12:00 18:00 0:00 6:00
26 ciumsa 27 ciuusa 28 ciuma

O - 185

issuu-downloader.com



PO34In 3

@ Uikabl 3agaui — nomipkyi ogHave

22,29, [To 36ipHoi Komauam YKpaimm Ha BcecBitmiit mraxosiii omimmiani
BXOOUTHL 6 miaxicriB i kKamiTaH, AKMII Kepye KOMaHIOI0, aje He Oepe
yudacTi B 3maraHHAX. CepefHill BiK ycixX 4JIeHIiB KOMaHIM Ha 2 POKU
OinpmIii 3a cepenHiil Bik Ii miaxicrtiB. Ha ckinbKmM poKiB BiK Kami-
TaHa OiIbIINH 3a cepenHil BiK uJieHiB MOro KoMaHgmu?

§ 23. KeagparHe piBHAIHHA IK MaTeMaTUYHa MOAeNb
TeKCTOBMX i NPUKNAAHMUX 3a4a4

Y 7 kjmaci Mu BiKe PO3TIAZANHN 3aJadi, AKi MOXXHaA po3B’A3aTH 3a JOMO-
MOTOIO JIIHIAHUX PiBHAHB ab00 cucrTeM JiHiTHUX piBHAHB. 11106 po3B’A3aTu
NPUKJAAHY 3aJady, CIOYAaTKy CTBOPIOIOTH ii MaTeMaTUYHY MOJEJb, TOO-
TO 3aMHNCYIOTh 3aJIe’KHICTHL MijK BiIOMHMMM i HeBiJOMMMN BeJIMUMHAMHN 3a
IIOIIOMOT'0I0 MaTeMaTUYHUX IOHATHb, BiJHOIIEeHb, (hopMyJI, PiBHAHBb TOIIIO.
MareMaTHYHOIO MOJEJLIII0 0ararbox 3ajad y MaTeMaTuili, Qisuili, TexHiIi,
OPaKTUYHIN MiATBHOCTI JIOAUHU MOXKe OYTH He TiJNbKU JIiHilfiHe PiBHAHHA
Y\ CUCTeMAa JiHIMHUX PiBHAHb, a U KBaJpaTHe PiBHAHHSA.

Posrisanemo KijlbKa NpUKJIagiB.

m Pisaunma Ky0OiB ABOX HaTypaJbHHUX dYuHcea nopiBaioe 279.
3HaUTH Ii Yncja, AKII0 OJHEe 3 HUX Ha 3 OiabIle 3a apyre.

Poszs’szanns. Hexall MeHINIEe i3 IIUX YMCEJ AOPiBHIOE n, TOXi OinbIime mo-
piBHIOE n + 3. 3a YMOBOIO MA€MO PiBHAHHA:

(n +3)3 —nd =279.
CopocTtuMmo JIiBy 4acTUHY PiBHAHHA.
Maemo: n2 + 83n — 28 = 0, 3Binku n, =4; n, = -7. 3a amicTom 3azaui
n € N. Tomy ymoBY 3azadi 3ajoBoJbHdAE Juirie yucyao 4. Orike, mepiie

mryxkaHe 4ymcJo 4, a gpyre: 4 + 3 = 7.
Bidnosiov: 4; 7.

w Y kinorearpi KisbKicTh Micup y paay Ha 6 Oisbima 3a Kiab-
KicTe pagiB. CkigbKu paAxiB y KiHoTeaTpi, AKINO Micup y HbOMY 4327
Posze’azannsa. Hexaln y KiHOoTeaTpli X pdAAiB, TOAL B KOXKHOMY pPALY
(x + 6) micib. ¥Ycboro micob y saii x(x + 6).

Maemo piBESHHA: x(x + 6) = 432.

IlepenumemMo piBHAHHA y BUTIAAi x2 + 6x — 432 = 0, 3Bigkm; x; = 18,
xy = —24.

3a 3micToM 3amaui 3HAUEHHA X MOXKe OyTu juiiie gogaTHuM. 1[0 ymMoBy
3a/10BOIbHAE Julle X;. OT:Ke, y Kinorearpi 18 paxis.

Bionoeiov: 18 psanis.

m HeAaKuil OmyKJAWiI MHOTOKYTHUK Mae 54 miaroHasi. 3HalTH,
CKiJIbKU B HHOT'O BEPHINH.

Pose’sazannsa. Hexall y MHOTOKYTHHKA 71 BEePHIIMH. 3 KOYKHOI HOro Bep-
IIMHU BUXOAUTH (1 — 3) miaroHasi. Toxi 3 ycix n #ioro BepIiuH BUXOOUTDH
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n(n — 3) miaroHaJuai. Aje BOOHOUAC KOXKHY JiaroHaJjb IIOPaAXOBAHO ABiui.
n(n — 3)

Or:xe, ycboro giaroHnaJieit oynae 5

n(n — 3)

Maemo piBHAHHS: = 54, TobTo n2 — 3n — 108 = 0, 3BigKHU n,=12

in,=-9. Bin’eMHunii KOpiHb PiBHAHHA He MOKe OyTH PO3B’A3KOM 3a/a-
qi.
Biodnoeidv: 12 BepinuH.

G ERESS  Timo miZAKMHYJIM BePTHUKAJbHO Bropy 3i mBuakictio 20 m/c.

Bucora h (y M), Ha aAKiit uepes t ¢ Oyae Tijgo, 06UUCITIOETHCA 3a (DOPMYJIOIO
h = 20t — 5t2. ¥V aKkuii MOMEHT 4acy TLiJIO0 OMMHUTLCA Ha BHACOTL 15 m?

Posé’azanna. 3a ymosom: 15 = 20t — 5¢2. Ilicasa cOpolneHHsa OTPHUMAEMO
piBEHAHHA: 2 — 4 + 3 = 0, po3B’A3aBINN SKe 3HaANAeMO KOPeHi: t, =1,
t, = 3.

OOuaBa KOpPEeHi € POo3B’A3KOM 3ajJadvi, OCKiJIbKM Ha BucOTi 15 M Tijto Oynme
IBidi: crmouaTky mig yac pyxy Bropy (me BigOyzerbcs depesd 1 c), a BApy-
re — mig yac nagiaHa (1e BigOyneTrbca yepes 3 c).

Bidnosiov: 1 c, 3 c.

m O 9-i1 roguHi paHKy 3 06a30BOro tabopy B CXiTHOMY HAIPAMKY
BHPYINNJIAa I'PyHa TYPHUCTIB 31 mIBUAKicTIO 5 KM/Toa. Yepes roguHy 3 TOro

caMmoro Tabopy 3i MBUAKICTIO 4 KM/T0J BUPYIIIUJIA iHIIA TPyIla TYPUCTIB,
ane B miBHiuHOMY HampaMKy. O KOTpi#i rogmHi BimcTaHb MiK Tpymamu
TypuCTiB Oyze 17 Km?

B MH

17
4t 3x Cx

5 M T A fa

Mau. 23.1

(0]

Posg’szannsa. 3a mepiny TOOWHY IIeplia I'pyla TYPHCTIB IIOHOJIAE 5 KM:
OM = 5 (man. 23.1). Iamxi pyxarumyTthes obmasi rpymnm. Hexait Bimcranb
17 KM MiK rpynamu Oyze yepes { TOLUH IICJIA IIOYATKY PYXY APYTrol rpyIu.
Tomi 3a mmeil yac mepima rpyma mmogoJiae 5t KM, a apyra — 4t km, OB = 4t.
VYcworo neprina rpyna moposae Biacraub OA = OM + MA = 5 + 5t (km).

Iz AAOB, 3a Teopemoro Iligaropa, ABZ = OA2 + OB2. MacMO piBHAHHA:
(5 + 5t)2 + (41)2 = 172,

tobTo 4112 + 50t — 264 = 0.

BpaxoByrouwn, mio ¢ > 0, orpumaemo ¢t = 2 (ron).

Or:xe, BigcTanp 17 KM MiK rpynamMu TypucrtiB Oyze o 12-i1 roguHi.
Bidnosgidv: o 12-11 roguHi.
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lNpuknagHi 3agadi BUHUKW SK pe3ynbstaTt AianbHOCTI nio-

A we Daniye.. AVHN, '|'x_ p_os_B’ﬂay_rOTb YXe MpoTsrom KinbKOX Tmcquonin.

HangaBHiLwi BigomMi HaM NMCbMOBI NaM ATKU, LLIO MICTATb npa-

BUMa 3HaXoMKEHHS nrowy Ta o6’emiB, 6yno cknageHo B €runTti Ta BaBunoHi npubnunaHo

4 Tnc. pokis Tomy. brninsbko 2,5 TUC. POKIB TOMY rpeKku NeperHAany reoMmeTpu4Hi 3HaHHSA
E€MUMNTAH Ta BAaBUITOHSAH i NoYany po3BnBaT TEOPETUYHY (YUCTY) MaTeMaTuKy.

TakoxX y AaBHi Yacu MaTteMaTMKM BUKOPUCTOBYBanM MatemaTudHi Mogeri, 3okpema i nig

Yyac reoMeTpuyHKX Nobyaos (MeTon nodibHocCTi diryp).

CyyacHe noHATTA MaremMaTudHoi Mogesi AK OnuMc AEeAKOro pearibHoro rnpouecy
MOBOI MaTeMaTuK1 cTaro BUKOPUCTOBYBaTUCH B cepenHi XX CT. y 3B’A3KY 3 pO3BUTKOM
KibepHemuKku — Hayku npo 3aranbHi 3akoHW OoOyBaHHS, 36epiraHHs, nepedaBaHHS Ta
06pobkn iHdopmaLii. A po3ain cyyacHoi MateMaTuku, Lo BUBYae MaTeMaTuyHe Moe-
NiOBaHHA pearbHUX MPOLECIB, HaBiTb BUOKPEMUINN B HAYKY — MPUKIA0Hy MameMamuky.

3HaYHUI BHECOK Yy PO3BUTOK MpUKNagHOT MateMaTuky 3pobunn Halli BUaaTHi 3emMns-
Kk — matematuku M.T. Kpaeuyk Ta M. B. OcTporpagcbkuii.

Possutok kibepHeTukn B YKpaiHi MoB’aA3yoTb 3 iM'AM akagemika Biktopa Muxannosu-
Yya [MyLIKoBa — BUOATHOIO YKpaiHCLKOro MaTtemMaTtuka, JOKTopa (pisvko-mareMaTU4HuX Hayk,
npodpecopa. ¥ 1953 p. BiH o4onue nabopaTopito 06UMCROBanNbHOT TEXHIKU IHCTUTYTY MaTe-
matvkn AH YPCP, ctaB T MO3KOBUM 1 eHepreTudHUM LieHTpoM. Ha 6asi ujei nabopartopii
y 1957 p. Byno ctBopeHo O6BuncrnoBansHUM LEHTP, a B 1962 p. — [HCTUTYT kibepHeTukn AH
YPCP, skun i oyonme B.M. Mywkos. JlabopaTopisa Bigoma Tim, wo B 1951 p. y Hin 6yno
CTBOpEeHO nepLuy B €Bpasii Many enekTpoHHY nNiunnbHy MaLluHy, a Bxe B ObuncnioBanbHo-
My LEeHTpi 3aBepLueHO poboTy LoOOo CTBOPEHHsI Meplloi B YKpaiHi BENUKOT efeKTPOHHO-
obuucnioBarnbHoi MawuHu «Kuiey. CborogHi IHCTUTYT kKibepHeTukn HAH YkpaiHu mae im’qa
CBOro nepluoro odinbHUka — B.M. [MywkoBa Ta €, 30kpema, po3pobHWKOM MpUKNaZHUX
iHpopMaLiiHUX TEXHOMOTI ANl PO3B’A3aHHA HaranbHUX NPakTUYHUX 3a4auy, WO BUHUKAOTb
nig 4Yac mogentoBaHHA €KOHOMIYHMX MPOUECIB, MPOEKTYBAHHA OO’EKTIB TernroeHepreTuku,
po3B’si3aHHsA NpobrieM ekonorii Ta 3axX1cTy JOBKINns.

[‘) MoscHITk, Sk po3B’A3aHo 3adadi y npuknagax 1-5.

Fosb axims 3agaui ma buxonaime bnpabu

i2 23.1. Ogae 3 ABOX HATypaJbHUX YMCEJ Ha 5 MeEHIIe Bij Ipyroro.
SHaigiTh i ymcia, AKINO ixX 1o0yToK mopiBHioe 204.

23.2. [IobyTOK ABOX HaTypaJbHHX uuces gopiBHIOe 180. 3HaimiTh 1mi umc-
Ja, AKINO OfHe 3 HUX Ha 3 Oisbie 3a apyre.

23.3. 3HalIiTh IEepUMeTP INIPAMOKYTHHKA, SKIIO MOro ILJIOMIIA JOPiB-
uioe 108 cm2, a oxHa 3i cTopiH Ha 3 cM 6ijblna 3a APYTY.

23.4. [linaHKy TpAMOKYTHOI )opMHu, ogHa 3i cTopiH saKoi Ha 10 M Giabmia
3a Ipyry, tpeba oOHecTH HapKaHOM. 3HAWIITh AOBMKUHY IIapKaHa,
SKINO IJIOINA TiISHKHK 375 M2.

23.5. Cyma gBOX cycigHiX cTopiH mpaAMOKyTHHKa — 17 cM, a MOro Ijomia —
70 cm2. 3HAHIITH CTOPOHN HNPAMOKYTHHKA.

i3 23.6. OguH 3 KaTeTiB NPAMOKYTHOTO TPHUKYTHHKA HA 7 CM MEHIITHUH
Bii Apyroro. 3HAWAITh IIEPUMETP TPUKYTHHKA, AKINO MOr0 TimoTeHy-
3a gopiBuoe 13 cwm.

188 O

issuu-downloader.com



o

KBadpamHi piBHSIHHA

23.7. 3HaRAITHL MIOIYy IPAMOKYTHHKA, AKIIO CyMa ABOX MOT'0 HelapaJelb-
HHUX CTOPiH mopiBHIOE 14 cM, a miaromauas gopiBHIOE 10 cMm.

23.8. [IoOyTOK ABOX IIOCJIiIOBHUX HATYpPaJbHUX umces Ha 181 Giabimumit 3a
ix cymy. S3HAUIITH II1 YmMcJAa.

23.9. IllmaTok ckJga mae popmy KBaapara. Koawm Big HBLOro Bigpisanam cmy-
sxkKy 30 cM 3aBINIWPIIKH, HOro IJOIA craja gopiBHIOBaTH 2800 cMm2.
3HaHiTh MOYATKOBI po3Mipu HIMAaTKa CKJIA.

23.10.

23.11.
23.12.
23.13.

23.14.

23.15.

4]

23.17.

23.18.
23.19.

23.20.

23.21.

IInoma mpaMoKyTHoro jucra danepu xopiseHioe 300 am2. Moro pos-
pisasu Ha ABiI yacTWMHHU, OJHA 3 AKUX — KBaJpaT, a Apyra — IIPAMO-
KYTHVUK. 3HAULITHh CTOPOHY KBaJapara, SKINO CTOPOHA OJEPyKaHOIO
OPAMOKYTHHWKA, 1[0 HE € CTOPOHOIO KBajpaTa, JOPiBHIOE 5 IM.

3HaUAITh TPU MOCTIJOBHUX I[IJIWUX YUCTIA, AKINO IIOTPOEHUIT KBaapaT
MEHIIOro 3 HUX Ha 242 OiapIIuii 3a cyMy KBaJIpaTiB ABOX iHIITHX.

3HaUAITh TPHM IMOCJIiMOBHUX IIJIMX YUCJTA, AKINO KBaapar O0iJIbIITOro
3 Hux Ha 970 MeHIIME BiJ IOABOEHOI CYMHM KBAaApAaTiB ABOX iHIITMX.

Cyma Kyb6iB aABOX HATypaJabHUX uuces AopiBHIOE 468. 3mHaiigits 1i
yucJga, AKIINO0 1X cyMma mopiBHIioe 12.

IBi moporu mepeTuHAaIOTHCA Hig npaAMuUM KyToMm. Bin mepexpecrtsa mo-
pir ogHOYACHO PYIIHWJIU ABAa BEJOCHUIIEAUCTH, ONWH Y CXimHOMY Ha-
OpAMKY, Apyruii — y miBHiuHomy. IIIBumakicTs meprroro OyJaa Ha
4 km/rox OinbIOI 3a HIBUAKICTE aApyroro. Yepes 2 rog BiacTaHb
Mixx HEuME crapoBmaa 40 kM. Koo Oyjaa MBUAKICTE KOXKHOTO 3 Be-
JIOCHUIIeJUCTiB?

IlepumeTp IpAMOKYTHHKA OOpiBHIOE 44 cM, a cyMa ILJIOI KBaJapPAaTiB,
nmoOy0BaHUX Ha CYCiZHIX cTOpoHax, AopiBH0e 244 cm?. 3HaAAITH
CTOPOHHU IIPSAMOKYTHHKA.

23.16. PoroxapTry poamipom 10x 15 (y cm) momicTuiu B paMKy cTa-
JI0l IIMpPHUHEHA, IIoma axkoi 204 cm2. BusHauTe MHUPUHEY PAMKH.

Ha zemenbHi#t ginsami npaMokyTHoI dopmu 3i cropoHaMu 8 M i 6 ™
Tpeba pO3MICTHUTH HPAMOKYTHY KJyMOy miomern 15 m2 rak, mo6
HaBKOJIO KJIYMOM BIPUTYJI OO MeXK OiJIAHKK YTBOPHUJIACA IOPiKKa
crajyiol mupuHu. BussauTre, AKy NIMPUHY MaTUMe IIA JOPiKKa.

Ha mraxoBomy TypHIipi cepen Jaiozeii 3 iHBaJjigHicTioO OyJo 3irpaHo
45 maprin. KoskHUI 3 YUaCHUKIB 3irpaB 3 KOKHHM IIO0 OJHOMY pasy.
CkinpKM 1maxicTiB y3gJ0 yyacTh y TYpPHipi?

Ho PisaBa Bci unenu poxunu Ilerpenkis miarorysanu ogHe OZHOMY
MOMAPYHKU Ta MOOKJAJM iX mix saumuaky. CKiabKkm ocibé y pomuni
IleTpeHKiB, AKIIO mig AAMHKOO BusaBuiaoca 20 momapyHKiB?

Bucora h (y M), Ha aKiit yepes ¢ ¢ OMUHUTHCA M’AY, KOTPUN MigKMU-
HYJIA BEPTUKAJBHO BrOpY, OOUHCIIOETECA 3a (opMyJIoi0 i = vt — 5t2,
ne v, — MoYaTKoBa WBUAKICTE (y Mm/c). Ilicna ynapy dyrbonicra m’a4a
TOJIETiB BepPTUKAJBHO Bropy i uepes 1 ¢ ommHuUBCcA Ha BucoTi 10 M.
Yepes akuit vac m’a4u oOyge Ha Bucori 10,8 m?

dyrodosicTka, 3pict axkoi 1,8 M, migdmBae mM’AY roJiOBOIO, i uepes
0,4 ¢ M’a4 OoDHUHAEThCA HA BHCOTI 3,8 M. Uepe3 AKuUM yac M’A4 Oynae
Ha Bucori 4,25 m?
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23.22.

23.23.

O
Cur"asbHA pakeTa, AKY BUIYCTUJIM BEPTUKAJBHO Bropy, uepes 2 ¢
onmuHMIacAad Ha Bucoti 40 m. Yepes AKuil yac BoHa Oyae Ha BUCOTI
44,2 m?

s mpoMuBaHHA TPyO 3aBoja npuadaB 6 jgiTpiB Kucaotu. HacTuHy
KHCJIOTA BHUKOPHUCTAJM, @ BMICT HOCYAMHH 3 KHCJOTOIO JOIOBHUJIU
0 IOYATKOBOTO 00’eMy BOAOIO. IHINMMM pasom i3 miei mocyamHM BUKO-
pucTanu TakKy caMy KiJIBKiCTh CyMiIlli, K KHCJIOTH HIEepPIIOro paasy,
a OOCYAUHY 3HOB JOJIMJIN BOJOIO A0 ImouyaTKoBOro od’emy. Ilicasa 1po-
ro 4YMCTOl KHWUCJIOTM B MOCYAWHI CTAJO BTPWYL MEHIIIe, HiK BOIH.
CKiJnbKHY JIiTPiB KUCJIOTH BHKOPHCTAJIH IEPIIOro pasy?

@ Brpabu grs nobmopenns

23.24.

23.25.

23.26.

3HaUIITH KOpPeHi piBHAHHSA:

1) 3x2 -12 = 0; 2) 5x2 — 9x = 0;
3) 3x2 +10x + 3 = 0; 4) x2 +4x +4 = 0.
Po3B’sa:KiTh PiBHAHHA:

1) (x +2)2 =bx + T; Z)ixz—x—5:O.

s AKUX 3HAYEHb a PiBHAHHA ax? + 6x — 4 = 0 Mae JuIe OguH KO-
piab?

Migzomyimecs go bubueHHs Hobozo mamepiany

23.27.

23.28.

PosraagiTh Ha MHOKHHUKK MHOT'OUYJIEH:
1) 4x2 — 5x; 2) Tx2 + 14x; 3) x2 — 36;

4) %xz — 25; 5) x2 — 10x + 25; 6) 16x2 + 8x + 1.

=l Kummeba mamemamuka

3a papumu I'osoBHOrO ympaBiaimHsa crtatuctTuku KmiBcbKoi obsacti,
crasom Ha 1 aucronmaga 2019 pory B KuiBchKiii ob6sacTi (6e3 ypaxy-
BaHHA Kuesa) mocriiino mposkuBajio 1 772 353 ocobu. A 3a manumu
l'onmoBHOTrO ympaBiiHHA cTaTUCTUKU B M. KueBi, y cronuni Ykpainu
Ha I[I0 caMy JaTy IOoCTiitHO mpo:kmBaJo 2 922 794 ocobu. CKinbKu
BiICOTKiB cTaHOBUTL HaceJjieHHs Kuesa Big sarajibHOI KiJbKOCTL Ha-
cenrenHa KwuiBchbkoi o6isacTi, BKJIOUAOUM CTOJMUII0 YKpainu? Pe-
3yJBTAT OKPYIJIITH i3 TOUHICTIO IO COTHUX BiACOTKA.

@ Likabi 3agaui — nomipkyd ognaqe

23.29.
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KBadpamHi piBHSIHHA

AOMALWHSA CAMOCTIMHA POBOTA N2 5

3asdanHa 1-12 marwms no yomupu eapiaumu eionosiodeit (A—I"), ceped
AKUX JuuLe 00uH € npasuivHum. Obepims npasunvHuil sapianm 8idnosioi.

=]

1. YKaXiTh piBHAHHSA, III0 € KBaAPATHUM.

A.x3 +x2-x=0 B.2x2 -3x+7=0
1

B.x2+—2:5 I' 6x-5=0
x

2. Ko aucKpuUMiHAHT KBaApPaTHOTO pPiBHAHHA JOOpPiBHIOE 15, TO
KBajJpaTHe PiBHAHHA...

A. He mae KopeHiB B. Mae oguH KOpiHB

B. Mae nBa pi3HUX KOpeHi I'. Mae 6esyiu KopeHiB

3. Hexaif x; i x, — xKopeHi piBuauua x% + x —5 = 0, Toxi
A x +x, =1 x,x, =5 B. x; +x, =-1; x;x, =5
B.x, +x, =1 x,x, =5 I'.x;, +x, = -1; x;x, = -5

i2 | 4. VKaxiTs KopeHi piBEasHa 5x2 — 4x = 0.

A.0; 1,25 B. 0; 0,8 B. 0; 0,8 I.o0,8
5. Posp’asxiTe piBEaaHa 3x2 —10x + 3 = 0.
A. %; 3 B. —%; -3 B.1;9 I'. KopeHiB Hemae

6. I1noma npAMOKYTHUKA AOpiBHIOE 168 cM2, a omHA 3 Iforo cTOpiH Ha
2 ¢cM MeHIIa Bif Apyroi. SHAUAITh MEHIIY CTOPOHY IIPAMOKYTHHKA.

A. 14 cm B. 13 cm B. 12 cm I'.11 cm

i3|7. Iy AKOTO 3HAUEHHA a 4Yucjao 2 OyJe KOopeHeM pPiBHAHHS
ax? + 4x — 20 = 0?

A. -3 B. 3 B. 7 r.-7
8. Posp’axiTs piBHAHHA (x + 2)% = 4x + 5.
A.-1:1 B.1 B. 2 + \/5; 2 -5 I'. KopeHiB Hemae

9. laHO TPHM IOCHiAOBHUX HATypaJlbHHUX dYHcJga. lloTpoeHME KBaj-
paTr MeHIIoro 3 Hux Ha 50 OGijpIIMil 3a cyMy KBaJpaTiB ABOX iHIITHX.
SHaUAIiTE MeHIIIe i3 JaHUX JHhcell.

A. b5 B. 11 B. 12 I.13

10. Poss’sskith piBaanaa (Vx — 3)(2x2 + 3x — 5) = 0.

A -2,5;1;9 B. -2,5;1; 3 B.1; 3 r.1;9

11. Hexait x; i x, — KopeHni piBuauHa 2x? —3x -7 = 0. He pos-
B’fA3yIOUM DiBHAHHSA, SHANAITH 3HAYEHHA BUpaAdy X + X3.

A. 9,25 B. 4,75 B. 23 I'. 3HaliTH HEeMOXKJINBO

12. ITig uac ginmoBol 3ycTpiui Oysmo 3xilicHeHo 36 IIOTHCKIB pPyKH,
OPUYOMY BCi YYaCHUKHU IIOTHUCIU PYKY omaHe omHOoMy. CKinbKm ocib
B3S1JI0 yUaCTh Y AiJIOBi# 3ycTpiui?

A. 8 B. 9 B. 10 I. 18

issuu-downloader.com

191



PO34In 3

O

YV 3aedanHi 13 nompibHo ecmaHo8umMU 8i0no8idHicmbv Mixc iHGopMma-
uiew, no3HaveHow yuppamu ma oykeamu. O0na 6idnosidv 3ailsa.

=]

=]

192

issuu-downloader.com

13. YcranoBiTh BigmoBigmicTs Mixk piBHaAHHAM (1—3) Ta itoro xope-
HeMm (A-T).

Pignannsa KopeHi pienanHs
1. (x+2)(x —4) = -8 A. -1; 2
2. 2x-1)(2x+1)=3x2+x+1 b. 0; 2
9 B. 1; 2
x°+2x 4x -2 1
- I.1-; 2
4 3 3

3ABAAHHS AAS MTEPEBIPKMU 3HAHb AO § 20-23

1. fIki 3 piBHAHB € KBaJpPaTHUMMU:

1) x2 —4x + 7 = 0; 2)x2+l:19;
T

3) x2 —15 = 0; 4) Tx — 13 = 2x + 3?

2. CKiJIbKY Pi3HHX KOPEHIB Mae KBajApaTHe PiBHAHHS, SKIIO MOTO
IUCKPUMIHAHT JTOPiBHIOE:

1) 9; 2) 0; 3) —16; 4) 23?

3. BuaiifiTe cymy i 706yTOK KopeHiB piBasama x2 + 2x — 17 = 0.

4. Po3B’a:KiTh HEIOBHE KBaJpaTHE PiBHAHHA:

1) 2x2 - 18 = 0; 2) 3x2 —4x = 0.
9. Po3B’axKiTh piBHAHHA:
1) 2x2 — 5x + 2 = 0; 2) x2 —6x+9=0.

6. OnHa 3i cTOpPiH NPAMOKYTHHKA Ha 4 ¢cM OinbIia 3a APyry, a ILJIOIIa
IPAMOKYTHHKA nopiBHioe 192 cm2. 3HalifiTe fforo mepumerp.

7. Po3B’AKiTh PIBHAHHA:
2 L
1) (x +1) =4x - 5; Z)Ex -x-3=0.
8. 3HaligiTe TPU HOCHiIZOBHHX HATYPaJbHUX YHCJIA, AKIIO KBagpar
6innmioro 3 Hux Ha 140 MeHIIMI Bifg cyMM KBaapaTiB ABOX iHIITUX.

9. Posg’sxiTe piBaaraa (Vx — 2)(x2 + 3x — 4) = 0.

Hodamkogi 3adaui

10. Yucna x, i x, € xopensamu piBHauua X2 — 5x — 3 = 0. He poss’s-
3yIOUM PIBHAHHA, 3HAWITh 3HAUYEHHA BUpPas3y:

1 1
1) — +— 2) x? + x2.

. - 1 2

1 z

11. Ha mepmrocTi nrkosin 3 6ackeTdosy Oyso 3irpano 28 maTt4iB, mpu-
YoMy KOKHa KOMaHJa 3irpaJja 3 KOXHOI0 10 ogJHOMYy MaTuy. CKiIbKH
KOMaHJ OpaJjio y4acTh Y HEePIIOCTi IIKOJIH 3 ODacKeT00ay?

O



KBadpamHi piBHAHHSA

§ 24. KsagpaTtHuii TpuuneH. PosknapaHHs
KBaApaTHOro TpMUieHa Ha NiHiWHIi MHO)XXHUKMU

1. KBagpatHui TpuuneH

Bupasu 5x2 —2x +7 i —x2 + 3x — 9 € MHOro4wieHaMH APYroro CTeleHs
3 OJHIE€I 3MIHHOIO CTAaHAAPTHOIO BUTJIAAY. TaKi MHOTOUYJIEHM Ha3WBAIOTh
K6aA0pAamHUMU MPULTEHAMU.

Keadpamuum mpuwnernom Ha3UBAIOTh MHOTOUJIEH BUTIIALY ax? + bx + c,
ne x — 3mimHAa, a, b, ¢ — uucaa, npuuomy a = 0.

Hanpuknazn, Bupas x2 + 2x —3 € KBaApaTHUM TPUUJIEHOM, y SKOTO
gd=1, 8 =2, o= —38.

2. KopeHi Ta AUCKPUMIHAHT KBaapaTHOro TpudieHa
m PosrisamemMo KBajgpaTHHUA TpuuaeH bx2 —3x —8. $xmio
x=—1, To iioro 3HaYeHHA AOpPiBHIOE HYy.II0. JlificEo, 5-(-1)2—-3-(—1)—8=0.

¥V raxkomy pasi umciao —1 HasuUBaAIOTL KOpPeHeM IIHOTO Kéadpamuozo
mpuunena.

Kopenem kxeadpamnozo mpu4iena Ha3UBAIOTh 3HAUYEHHA 3MiHHOIL, AJIA
SIKOTO 3HA4YeHHS TPHUUJIeHA TOPiBHIOE HYJIIO.

IITo6 3HAiTH KOpeHi KBaJpaTHOro TpAdJeHa ax? + bx + ¢, Tpeba po3s’sa-
3aTu piBHAHHA ax? + bx + ¢ = 0.

W 3HaliTu KOpeHi KBajgpaTHOro rpuuiaeHa 3x2 + 2x —16.

Posé’azannsa. Poss’saxemo piBHAHHA 3x2 + 2x — 16 = 0. Omeps;xuMo xy=2;

2
Xy = =2 3 Or:xe, KOpeHAMH KBaApaTHOrO TpuuwieHa 3x2 + 2x — 16 ¢ uuc-
2
da 2 i —2—.
3
2

Bionosiov: 2; —2 g

KBagpaTuuit TpuuieH, SK i KBagpaTHe PiBHAHHS, MOXKe MaTU IBa pis-
HUX KOpeHi, OMWH KOpiHb (TOOTO ABa OJHAKOBUX KOpPeHi) abo He MaTH KO-
peHiB. Ile sanexuTh BiJ 3HaKa OUCKPHMiHaHTa KBaJApPaTHOI'O PIBHAHHA
D = b2 — 4ac, AKUHA TAKOXX HA3HBAIOTH 1 QUCKPUMIHAHMOM K6a0pPAmmuozo

mpuunena ax?® + bx + c.

Ao D > 0, To KBaJgpaTHUH TPUUJEH Ma€ ABa PiSHUX KOPEHi, SKIIO
D = 0, To KBaApaTHU TPUUJIEH Mae OAMH KOpPiHBb (TOOTO ABA OmHAKO-
BUX KOpeHi), akmio D < 0, To KBaApaTHUN TPUUJEH He Ma€ KOPEHiB.
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O
3. Po3knapgaHHA KBagpaTHOro TpuysieHa Ha NiHiMHI MHOXKHMKU

AKIMoO KopeHi KBagpaTHOTO TPHUUJIeHA BigoMi, TO MOro MOXKHAa PO3KJIAC-
TH Ha JiHiAHI MHOKHHUKH, TOOTO HA MHOKHHUKH, AKi € MHOTOUJIEHAMHA IIEep-
IIIOT'O CTEIIeHH.

@ Teopema (1IIpo posKJIamaHHA KBaAPaTHOTO TPUUJIEHA HA MHOXKHUKM).
JAkmo x, i x, — KOpeHi KBaJpaTHOIr0 TPHMYJIEHA ax? + bx + ¢, TO
CIIPaBIKYETHCA PiBHICTH

ax® + bx + ¢ = a(x — x ) (x — x,).

Hoeedernnsa. $§xmo x; 1 x, — KOpPeHI KBaJpaTHOIO DpPiBHAHHA
2 b c .
ax?+bx+c=0, 10X +x5=——; Xx;-X,=— (3a Teopemoro Biera).
a a

s noBemeHHA TeOpeMU PO3KPHEMO AYKKHU y IIPaBili YacTUHI PiBHOCTI:
a(x — 2. )(x — x,) = a(x? — ;% — 225 + x%,) = @22 — 2(x; + 2,) + x,%,) =

:a(xZ—x-(—2)+£):ax2+bx+c.
a a

Otxe, ax? + bx + ¢ = a(x — x )(x — x,). W

AKImo KBagpaTHUN TpUUJEH He Ma€ KOPeHiB, TO HOTro He MOXXHa Ppo3-
KJIaCTU Ha JIIHilIHI MHOXXHUKHU.

ﬂm PoskiaacTu Ha MHOMXKHUKK KBaJApPaTHUN TPHUUJIEH:
1) -2x2 +3x +5;  2) x2 — 2x + b; 3) 3x2 —12x +12.
Posé’azannsa. 1) Kopeanamu tpuuneHa —2x2 + 3x +5 € umena —1 i 2,5.
Tomy —2x2 + 3x + 5 = =2(x + 1)(x — 2,5). BHaligeHUH pe3yJbTAT MOKHA

3ammcaTyu iHaKIe, TOMHOMKWBIIY TEPHINA y PO3KJIA[AlI MHOMKHHUK —2 Ha
nBouwyieH x — 2,5. Marumemo:

—2x2 +3x + 5 = (x + 1)(5 - 2x).
2) KBagparue piBHaHHA X2 — 2x + 5 = 0 He mae KopeHniB. Tomy KBagpar-
HUH TpuujeH x2 — 2x + 5 Ha MHOKHHAKH PO3KJACTA He MOXKHA.
3) KBagparHe piBHAHHA 3x2 — 12x + 12 = 0 Mae gBa OOJHAKOBUX KOpEHi
x, =%, = 2. Tomy 3x2 —12x + 12 = 3(x — 2)(x — 2) = 3(x — 2)2
Bidnosidv: 1) —2(x + 1)(x — 2,5); 2) po3KJIacTH Ha MHOXXKHUKMN He MOXKHA;
3) 3(x — 2)2.

HeBaxko momiTmTH, IO KOJU KBaJApPaTHUM TPHYJIEH Ma€ OBa OTHAKO-
BIUX KOPEHi, TO BiH € KBaApaTOoM IBOUWIeHA ab0 MOOYTKOM HEAKOTO UMCJIa
Ha KBajJpaT ABOYJIEHA.

x2 - 2x -2

4
G ERES CkopoTuTa Apib 2 1
x —

Posé’azannsa. PoskmageMo Ha MHOMHHMKH KBaJPaTHUA TPUYJIEH
4x2 — 2x — 2. Uoro koperamu € uucya 1 i —0,5. Tomy

4x2 - 2x — 2 = 4(x - 1)(x + 0,5).
194 O
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O
3 _ _ _
Omsxe, 4x 2x — 2 _ 4(x — 1)(x + 0,5) _ 4(x + 0,5) _ 4x + 2.
x2 -1 (x—1)(x+1) x+1 x+1
Biodnosiov: M
x+1

4. BupineHHs kBagparta ABOY/IeHA 3 KBAQAPATHOMO TpUYJeHa
Ilix uyac po3B’A3yBaHHA [OedAKHX 3aJad, OB A3aHUX 3 KBaJpaTHUM

TpUUJIEHOM aXx2 + bx + ¢, OyBae 3pyd4HO IOJATH Horo y Buriaani a(x — m)? + n,
e m i n — geaki umcyaa. Take mepeTBOpPeHHs HA3UBAIOTH 6UOINEHHAM Kéa-
dpama 0604reHa 3 KBaAPATHOTO TPUUJIEHA.

WEEED Bupinuru is tpudnena 2x? +16x — 7 kBagpaT ABOWIeHA.

Posze’s3annsa. BunecemMo 3a Iy:KKH MHOYKHUK 2:
2x2 +16x — 7 = 2(x2 + 8x — 3,5).

CKopHCTaBIIKNCh (POPMYJIOK KBaapaTa CyMH ABOX umcen a? + 2ab + b2 =
= (@ + b)?, meperBopuMO BHpa3 y AYXKKax, BBajKalooum, o x2 = a2,
a 8x = 2ab. Toxi 8x = 2 - x - 4, 3BiAKM BU3HAUAEMO, II[0 UNCJIO0 4 € APYTUM
ITONAHKOM KBajpara cyMu, TooTo b = 4, a ToMmy IIe gomamo i BigaiMmemo 42:
22 +8x-3,5)=2(x2+2-x-4+42 —42 - 3,5) = 2((x + 4)2 - 19,5) =
= 2(x + 4)2 - 39.
Bionosgidv: 2(x + 4)2 — 39.

UG ELESS  TTaso KBagpaTHU TpuuiaeH —4x2 + 24x — 20. Jlnsa axoro 3Ha-

YeHHsA X BiH HaOyBae HanOiJBIIIOTO 3HAUEHHA? SHAWTHU Iie 3HAUEHHI.
Poszé’szanHsa. Buginumo 3 TpudiieHa KBajapaT ABOYJIEHA:

—4x%2 + 24x — 20 =—-4(x2-6x+5)=—-4(x2-2-x-3+32-32+5)=
= —4((x — 3)2 — 4) = —4(x — 3)2 + 16.

Bupas —4(x — 3)? gna 6yab-aIKOro 3HAUEeHHS X Ha0yBae HeJOAATHOIO 3HAUEH-
HsA, To0TO —4(x — 3)2 < 0, NpUUYOMy JOPIBHIOE HYJIO Ileil BUpa3 JIHWIlle AJs
x = 3. Tomy minsa x = 3 3HaYeHHA JAaHOTO B YMOBI TpwuJeHa AOpPiBHIOE 16
i € gns HpOro HalbiaemuM. OTke, KBagpaTHHN TpuuiaeH —4x2 + 24x — 20

HaOyBae HauOiJIBIIIOTO 3HAYEHHs, 1110 JOopiBHIOE 16, akmio x = 3.
Bidnosidv: 16, akmio x = 3.

@ Uo HasuBawoTb kBagpaTHUM TpudneHom? O Lo HasMBalTb KOpeHem KBaapaTHOro
g TpudneHa? O CKinbku KopeHiB Moxe MaTu KBafapaTHUi TpudneH? O Sk posknacTu Kea-
®  gpaTHWii TpuuneH ax2 + bx + ¢ Ha MHOXHWKM? O ke NepeTBOpPEeHHs! KBagpaTHOro

TpuuneHa ax? + bx + ¢ Ha3MBalOTb BUAINEHHAM KBapaTa ABouneHa?

Fosb axims sagaui ma bukonaime bnpabu

E 24.1. (Vcrno.) Yu € KBaJpaTHUM TPUYJIEHOM BUPAa3:
1) x2 + x — 5; 2) x3 —x + 9; 3) 5x + 11;
1
4) x + T; 5 ————; 6) x2 — x + x3;
x2 +x-4
7) 2x — 7 + 6x2; 8) —7x? +10x + l; 9) 4 + 2x — 3x2?
x
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24.2.

24.3.

24 4.

24.5.

2]

24.7.

24.8.

24.9.

O
3 BHpAas3iB BUIHUIIITH Ti, II[0 € KBAAPATHUMU TPHUUJIECHAMMN:
1
1) x3 — x; 2) x2—x - 7T; 3)2x2+17x+g;
2 7 1
4) 4x + 13; 5) x* —x + x%; 6) ———;
3x2 +x
7) —5x2 + 18 + 4x; 8) —7 + 10x + 13x%; 9)9x — x2 + 7.
Axi i3 uucen 1; 2; 3 € KopeHAMU KBaJApaTHOTO TpUUJIEHA:
1) %2 — 2x + 13 2) x2 + 8x —9;
3) x2 — 5x + 6; 4) x2 — 2x — 3?
SHAULITH JUCKPUMIHAHT KBAaJAPATHOTO TPHUUJEHA Ta BH3HAUTE KiJb-
KiCTh MO0 KOPEHiB:
1) x2 + 2x — 5; 2)x2+3x+ T
3) x2 - 2x + 1; 4) x2 — x — 2.

3HaUiTh OJUCKPUMiHAHT KBaApPaTHOTO TPUYJIEHA Ta BU3HAUTE KiJb-
KicTh MOTO KOpPEHiB:

1) x2 + x — 6; 2) x2 + 6x + 9;

3) x2 — 2x + 5; 4) x2 + 3x — T.

24.6. 3HalIiTH KOPEeHi KBaAPaATHOIO TPUUYJIEHA:

1) x2 — 6x + 5; 2) x2 — 4x — 12;

3) 5x2 — 10x + 5; 4) —2x2 — 3x + 2.

3HaANIITH KOPEeHi KBaApPaTHOTO TPHUUJIEHA:

1) x2 — 7x + 12; 2) x2 — x — 20;

3) 6x2 — Tx + 1; 4) —8x2%2 + 6x — 3.

Yu MOoKHa PO3KJIACTH HAa MHOKHHKHM KBaJpPaTHUHM TPUUJIEH:

1) 16x2 — 5x + 1; 2) 4x2 + 4x + 1; 3) 2x2 + x — 19?

PosknaaiTh Ha MHOKHUKU KBaJApPaTHUUN TPUYJIEH:

1) x2 — bx + 4; 2) x2 + Tx — 8; 3) 2x2 — bx + 2;

4) —x2 + 11x — 24; 5) —3x2 + 8x + 3; 6) 4x2 + x — 3.

24.10. PoskagiTh Ha MHOKHHUKY KBaJAPaTHUN TPUYJIEH:

1) x2 — 8x + T; 2) x2 + 8x — 9; 3) 2x2 — 7x + 3;
4) —x2 + x + 12; 5) —6x2 — 5x + 1; 6) 7Tx2 + 19x — 6.

24.11. IlokaxiTe, mo KBagpaTHi TpuuaeHu x2 — 2x — 3, 3x2 — 6x — 9,

—4x2 4+ 8x + 12 maroTh ofHi i Ti cami KopeHi. Po3kJaniTe Ha MHOMK-
HUKUJ KOXHUM 13 MUX TPUUJIEHIB.

24.12. Yu npaBUJIbHO PO3KJAaNeHO Ha MHOMKHHUKU KBaJPAaTHUI TPUYJIEH:

1) 2x2 4+ 4x — 6 = (x — 1)(x + 3); 2) 4x2 — 8x + 4 = 4(x — 1)2?

24.13. Yu nmpaBUJIbHO PO3KJIAJAE€HO Ha MHOKHHUKHU KBaJpaTHUN TPUYJIEH:

1) 3x2 — 6x — 9 = 3(x — 3)(x + 1); 2) 2x2 — 8x + 8 = (x — 2)2?

x—1 x2 —bx —-14

24.14. C i i6: 1 : 2 :
KOpPOTITH APl ) 2 —4x + 3 ) x+ 2

x+1 x%2 +3x-10

24.15. C i i6: 1 : 2 .
KOPOTITh APl ) x2 +3x + 2 ) x—2

24.16. Yomy He MOKHAa IOJATH Yy BUIIANL JOOYTKY JiHIAHUX MHOMKHHUKIB
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KBadpamHi piBHSIHHA
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24.17. BuainiTs KBagpaT ABOUJIEHA 3 KBAAPATHOTO TPHUUJIEHA:
1) x2 + 2x — 5; 2) x2 — 4x + T;
3) 2x2 — 4x + 10; 4) 3x2 — 18x + 27.
24.18. BuginiTe KBagpaT ABOYJIeHA 3 KBAaAPaTHOI'O TPUUJICHA:
1y x%2 —2x + T 2) x2 + 4x — 13;
3) 3x2 — 24x + 3; 4) 2x2 + 4x + 2.
@ 24.19. 3uaiiiTh KOpPeHi KBaJPaTHOrO TPHUUJIEHA:
1
1) §x2 —2x - T; 2) 0,2x2 + Tx + 40.
24.20. 3HaUIITh KOPEHI KBaJAPaTHOIO TPHUUJIEHA:
1) ixz + 2x —15; 2) 0,2x2 — 3x — 9.
24.21. Po3kaagiTs TPpUUJIEH HA MHOMKHUKM, AKIIO IIe MOXKJINBO:
1) x2 — 2x — 11; 2) 2x2 - 8x + T;
3) 2x2-3x+ 7; 4) —x2 — bx — 8.
24.22. PO3KJaaIiTh TPUYJIEH HAa MHOMKHHUKHU, AKIIO Ile MOKJIMBO:
1) x2+ 4x - T; 2) —2x2 + 3x — 6.
24.23. CkopoTiTs apio:
1) 4x —12 : 2)xz—x—IZ_ 3)2x2+5x—3;
x? —5x +6 x? + 3x x2 -9
x2 —4x + 4 2x2 +9x -5 5x2 —87Tx + 14
4) : : 6) .
x2 + 5x — 14 3x2 +14x -5 22x — 2x2 — 56
24.24. Ckoporits npi6:
2 2 _
1)x +6x + 5 2) X 16 ;
x2 + bx 3x2 -10x - 8
3) x2+x-6 4)2x2+4x+2

x2 —Tx +10’ 3x2 —6x -9
24.25. O6uncaiTe 3HaUeHHA Apo0y:

2x2 +9x -5
x2 +8x +15
3x2 — 24x + 48

, AKII0 x = 97;

2 Y % = ——,
) % —3x2 + 20 ° RO 3
24.26. Bukonaiite mii:
1) L - ad 5 2) 1 + 2 t
x—2 x2+2x-—8 x+4 x24+6x+8
2 _ - —9x2 — 92 9242 —
3) x+4 3x*—10x 8; 1) x“ + bx _2x°% +5x -3

3x + 2 x2 -16 2x+10 = x2-25

24.27. BurkoHaiiTe gii:
1 7 1 3x — 2

+ ; 2 : .
x+2 x2-3x-10 )x2—4 3x2 +4x — 4
O 197
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O
24.28. BuginmiTs 3 KOXHOTO KBaJAPATHOT'O TPHUUJEHA KBaJapaT ABOUJEHA Ta
JOBEJiTh, IO AJA OyAb-AKOr0 3HAUEHHSA X KBaJApPATHUII TPUUJIEH:
1) x2 — 4x + 9 mabyBae J0JATHOIO 3HAUEHHS;
2) 2x2 + 8x + 8 HabyBae HeBil €MHOrO 3HAYEHHH;
3) —x2 + 6x — 16 HabyBae Big’eMHOrO 3HAUYEHHS;
4) —x2 + 10x — 25 HaOyBa€ HeIOJATHOTO 3HAUYEHHH.
24.29. BugingiTe 3 KOXXHOI'O KBaApPaTHOTO TPHUJIEHA KBagpaT ABOUJIEHA Ta
JOBeJiTh, IO AJA OyAb-AKOr0o 3HAUEHHA X KBaJApPaTHUIH TPUUJIEH:
1) x2 + 6x + 17 mabyBac AOAATHOTO 3HAYCHHHA;
2) —x2 + 12x — 37 HabyBae BiJ’€MHOTO 3HAUEHHH.

E 24.30. PoskJaziTe Ha MHOXKHUKH MHOIOYJIEH:
1) x3 + 3x2 + 2x; 2) —2x3 — 5x2 + 3x;

3)1x4+x3—§x2; 4)—lx5+2x4+6x3.
4 4 2
24.31. PoskJagiTh Ha MHOKHUKH MHOI'OUYJICH:
1) a% — 1222 + 32x3 2) éx“ — 4x3 + 9x2,

24.32. IIobyayiiTe rpadik pyHKITII:

x2+x—2. x3 — 2x2 — 8x

Hy=""="2=. 2) y =
18 x-1 ) x2 +x
24.33. CripocTiTh BUpas:
1)363—1636( x—4 16 )
x+40 (3x2 +11lx-4 16 -x2/

2) 1 : ( a __a+2 j
2a-2)2 \a2-2a+1 a?+a-2
24.34. Copocrits Bupas:
1 ( x—-1 1 ) X 4 ;
2x2 +38x+1 x2-1) x3-x

b b+ 2 )

2) (3b — 9)2 - -
) ( ) [b2—6b+9 b2 —b-6

@ Brpatu gas nobmopenns
24.35. CripocTiTh BUpas:

1) 0,16a%x4, akmo a > 0, x < 0; 2) \/8m3pb, akmo p > 0.

24.36. Yucna x; i x, € kopeHamu piBHAHHS x2 — 2x — 10 = 0. He po3ss’asy-
OUM PiBHSHHSA, 3HANUAITHL 3HAUEHHSA BUpPa3y:

X X

2 2. 3 3. 1, 72, 4 4

1) x2 + x5; 2) x + x3; 3) 2 Ca 2 4) xi + x3.
2 1
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o

Migzomyimecs go bubuenns Hobozo mamepiany

24.37. PosxkaamiTh Ha MHOMKHUKH:

1) x3 — 4x; 2) x4 — 4x3 + 4x2;
3) x3 — 4x2 — 9x + 36; 4) x3 + x2 - x - 1.
24.38. Po3B’sa:KiTh PIBHAHHA, BUKOPHUCTABIIN YMOBY PiBHOCTL ApPOoOy HYJIIO:
2 _ 2 _
1)2x + 3x 5:0; 2)2x + x 28=0.
x2 -4 2x + 8
24.39. Po3p’s1:KiTh PiBHAHHSA, BUKOPHUCTABINN OCHOBHY BJIACTHBICTH IITPOIOP-
Iii.
1)2x+1=2x—2; 2)ac—3=x—9_
x—3 x+5 x+1 2x+3
24.40. Po3B’s1:KiTh PiBHAHHS MHOMKEHHSAM 000X HMOro UYacTWH HA CHOiJIbHUN
3HAMEHHUK:
1) ot e =
2x -10 3x-15 6
1 1 1
2) — % = .
) x x2-x x-1

= Kummeba mamemamuka

24.41.Y mebsieBoMy caJioHi MeOJi mpomaioTh y podidopanomy Buriasani. Ilpu-
nboaBmu Me0JIi B IbOMY CaJIOHI, HOKYIeIlh MOKe CaMOCTiiiHO 3i0paTu
me6s1i a6o 3aMOBUTH MOCHYTy 30mpaHHS MeOJIiB, BapTicTh AKOI cTa-
HOBUTH 12 % Bim BaptocTi nmpuzbanux me0siB. Ilokymeips mmpuadas
mragy s3a 9700 rpu. CKijlbKU KOINTIB BiH 3a0IaJWTh, SAKIIO 30epe
mio mady caMocTiiHo?

@ Likabi 3aga4i — nomipkyd ogHave

24.42. BKa1agHUISA IIOKJIAJA KOINTH Ha AeIO3WTH B PisHiI OaHKU, HEepIIni
3 axkux HapaxoBye 10 % piunux, a gpyruit — 15 % piunmx. 3a pik ii
3araJabHU NpubyToK cTaHoBUB 12 % Bim mouaTKOBOTO PO3Mipy BHE-
CeHUX KOMITiB. 3HAUMIITH BiTHOIIIEHHS PO3Mipy BKJAIy B IEPIIOMY
0aHKY 0 pO3Mipy BKJIaAy B APYyroMy OaHKY.

§ 25. Po3B'a3yBaHHS PiBHSIHD,
AKi 3BOAATbCA [0 KBAAPATHUX

1. lpo6oBi pauioHasibHi PIBHAHHS

Po3B’saA3yBaHHA APOOOBUX palliOHAJIBHUX PIBHAHB YaCcTO 3BOAUTHCSA IO
PO3B’sA3yBaHHA KBaApaTHUX pPiBHAHL. Haramaemo, AK MOKHaA pPO3B’s3yBa-
T APOOOBO-paIlioHaNIbHI PiBHAHHSA.

O : 199
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5 : x2+2x x-4
m PosB’azaTu piBHAHHA = g

x—1 1-x
Posg’sa3anns. JJOMHOXKUMO YUCEJIbHUK i 3HAMEHHUK NApo0y, IO CTOITh
. .. x2+2x 4-x
y mpaBiii yacTuHi piBHAHHA, Ha —1. Maemo 1 = & Orpumane
x — x —

PiBHAHHA PiBHOCHUJIbLHE CUCTEMi:
x2+2x=4—-x, [x2+3x-4=0,
x—1=0; x =1,

Pipuanusa x2 +3x —4 =0 mae xopeni x; =1, x, = -3. IIpore nume apy-

T KOPiHBb 3aJ0BOJIbHAE yMOBY X # 1. 3anuc po3B’sA3yBaHHSA PiBHAHHA
MOJKHAa OyJIO 3aKiHUUTH TaK:

{le abo x = -3,

=-3.
x =1 *

Bidnosidv: —3.
1 1 8

m Posp’asatu piBHAHHA + =

x+2 x2-2x x% -4x
Poss’sa3anns. PosknageMo Ha MHOKHUKYA 3HAMEHHUKH JIpP0o0iB y PiBHAH-
Hi, 1100 3Ha¥TH 00JIaCcTh BU3HAUEHHS PiBHAHHA i CHiJIbHUII 3HAMEHHUK:

1,1 8
x+2 x(x-2) xx-2)x+2)

HoMHOXHMO 00MABI YacTMHH PiBHAHHA Ha CHOLJIbHUN 3HAMEHHHUK IPO-
6iB — Bupasd x(x — 2)(x + 2), BpaxoByouu 006J1aCTh BUSHAUYEHHS PiBHAHHSA
(OBP): x # 0, x # 2, x # —2. Marumemo:

x(x-2)+x+2=8, [x2-x-6=0, [x=3abox=-2
x #0, x =0, x # 0,
<x¢2, <x¢2, % &8
(x # -2 x = —2 x #=—2;

3BiaKH® x = 3.
Biodnoagidwv: 3.

2. MeTop, po3KNnagaHHA MHOrovJieHa Ha MHOXHUKU

Heaki piBHAHHSA, TpaBa YacTUHA AKUX JOPiBHIOE HYJIO, MOYKXHA PO3B’s-
3aTH 3a JOIIOMOTI'OI0 PO3KJIAJAAHHS MHOIOYJeHa Ha MHOKHUKMH.

ﬂm Poss’azatu pisaansa x3 + 2x2 — 15x = 0.

Poss’s3aHHsa. BuHeceMo B JIiBilfi YaCcTUHI PiBHAHHSA CIILIBHUUA MHOMXHUK X
3a gy:kku. Matumemo: x(x2 + 2x — 15) =0,
x=0 abo x2+ 2x —15=0,
x =3 abo x = —5.
Or:xe, piBHAHHEA x3 + 2x2 — 15x = 0 Mae TpU KOpeHi:
x,=0; x5, =3; xg=-9.
Biodnosidv: 0; 3; —5.
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KBadpamHi piBHAHHA

3. BikBagpaTtHi piBHAHHA

PiBuauua Buraany ax® + bx? + ¢ = 0, ge a # 0, HasuBawOTH 6i-
KeadpamHum piéHAHHAaMm. Vloro MoXHa pO3B’A3aTH, yBIiBIIM HOBY 3MiH-
Hy, To6TO mosHauuBmu x2 = t. Toxi x* = (x2)2 = ¢2, a mouaTKoBe piBHAHHSA
HaOyne BUTJIALY

at?2 + bt + ¢ = 0.

Takwuii MeToJ pO3B’A3YBAaHHA HA3WBAIOTL Memodom 66e0eHHs HO801
3MiHHOL, 00 Mmemodom 3aMiHU 3MIHHOL.

Posp’aszatu piBHarHA x* + 5x2 — 36 = 0.
Posés’azannsa. 3pobumo 3aminy x2 = t, ogep:xuMo piBHAHHA t2 + 5t — 36 =0,
KOPEeHAMH AKOTIo € umciaa t; = 4; t, = —9.
IloBepHemocsa g0 3MiHHOI Xx.
1) t; = 4, Toxi x? = 4, Xy 9 = *2;
2) t, = =9, Toni x2 = -9, KopeHiB Hemae.
OT:ke, KOPEeHAMHU IIOYAaTKOBOTO PiBHAHHA € uwmcyaa 2 i —2.
Biodnosgiov: 2; —2.

4. MeTtopa 3aMiHU 3MIHHOI

He mumme 6ikBagpaTHi, a i geaki inmmi Buam piBHAHB MOXKHAa PO3B’A3Y-
BaTH 3a JOIIOMOI'0I0 3aMiHM 3MiHHOI.

m Poss’azatu piBaaaaa (x2 + 4x)(x2 + 4x + 4) = 12.

Pos3s’sa3anHa. SIKIIO0O MU PO3KPUEMO VKKK B JIIBiM 4YacTWHI PiBHAH-
HdA, OepP:KUMO PiBHAHHS UYETBEPTOrO CTelleHs, AKe He 3aBXIMU MOXKHa
pO3B’sdA3aTH METOIaMM HIKiJIBHOI MaTeMaTHKH. ToOMy IYyKKH PO3KPHUBATU
He Oynmemo. IlomiTumo, 110 BUpasu, IKi MicTATHL X, B 000X Ay:KKaX € Of-
HAKOBHMH, TOMY MOXXHA CKOPHCTATHUCA 3aMiHOI0 x2 + 4x = t. Omep:ruMO
piBHAHHA t(t + 4) = 12, 110 € KBagpaTHUM BigHOCHO 3MiHHOI t. Ilepenu-
memo #oro y surasazi t2 + 4t — 12 = 0, sBiaru t; = 2; ¢, = —6.
IloBepTaemocsa 10 3MiHHOI X.

1) t; = 2, Toxi x% + 4x = 2, TobT0 x* + 4x — 2 =0, 3BigEKHM X, = -2+ J6:

2) t, = =6, roxi x? + 4x = —6, To6ro x% + 4x + 6 = 0, ame D < 0, Tomy
KOPEHIB HeMae.

Omsxe, -2 + V6 i -2 — /6 — KOPeHi MOYaTKOBOTO PiBHAHHS.
Bidnosidv: —2 + /6.
4

Poss’azaru piBusaaasa x(x — 2) = ;
e P ¢ D=9

Poze’a3annsa. POBKpHUEMO OV:KKHN B KOMKHINA YacTHHI PiBHAHHA, OJEPIKU-
4

x2 - 2x -3

IlomiTuMoO, 10 BUpas3u, AKi MicTATHL 3MiHHY X, B 000X YaCcTHMHaX PiBHSIH-

HA € OJHAKOBMMH, TOMY BAKOHaeMo 3aMiny x2 — 2x = t. Omep:KuMO piB-

. ) 4
HAHHA 31 3MIHHOKO {: t = —.
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Poap’azasiu fioro, matuMeMo Kopedi ¢, = -1, t, = 4.

IloBepHemocsa 10 3MiHHOI X.

1) t, = -1, roai x2 — 2x = -1, T06TO0 X2 — 2x + 1 = 0, 8BigKH x = 1;

2) t, = 4, Toxi x2 — 2x = 4, Tobr0 x2 — 2x — 4 =0, 3BigKM x,, =1+ J5.
Orxe, mOYaTKOBE PiBHAHHSA Ma€ TpU KopeHi: 1; 1 =* \/5

Biodnosidv: 1; 1 £ \/g

@ AKMMN MeTogaMmn MOXHa po3B’A3yBaTh PiBHAHHA? O HAke piBHSAHHS HasuBalTb bGikBa-
apatHum? O Ak po3B’sa3yoTh GikBaapaTHe PIBHAHHA?

Fosb sximo 3agaui ma bukoraiime bnpabu

@ 25.1. (Ycno.) 5Iki 3 piBHAHB — OiKBagpaTHi:

25.2.

25.4.

25.5.

25.7.

202
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1) x3 +3x2 -5 = 0;
3)x2+7x-1=0;

5~ + 2 _9-0;

2) x4 +4x%2 -5 =0;
4) —5xt —8x2 —11=0;

6) 10x2 —9x% -5 = 0?

Bumnumiits 6ikBagpaTHi piBHAHHSA:

1) x2 +x-11=0;
3) x* —Tx2 -6 = 0;
5) Txt +12x2 —9 = 0;

2) 5x4 —4x3 -5 =0;
4) x5 -9x2 +4 = 0;
6) 5—Tx* -6x2 =0,

25.3. Po3B’s1:kiTh OiKBagpaTHe PiBHAHHS:

1) x* — 5x2 + 4 = 0;
3) x* —2x2 -8 =0
5) x* +5x2% +4 = 0;

2) x4 —9x2 + 8 = 0;
4) 2x* — x2 -6 = 0;
6) 9x* —6x2 +1 = 0.

3Ha#igiTh KOpPeHi OiKkBaApaTHOTrO PiBHAHHHA:

1) x* -17x2 + 16 = 0;
3) x* + 2x2 —15 = 0;
5) x* +10x2 + 9 = 0;

Po3B’s1:kiTh piBHAHHS:

2 _
1)x x 220;
x+3

. Po3B’s12KiTh piBHAHHSA:

x2 +2x -3

1 = 0;
) x—4
Po3B’s1:xiTh piBHAHHS:
g
1) xt X :
x+1 x+1
3) 2x2  3x - 14;

x-1 1-x

2) x* —6x2 + 8 = 0;
4) 3x* — 2x2 — 8 = 0;
6) 25x4 — 10x2 +1 = 0.

2 _

z)x + x 620.
x—2
2w

2)x X 12:0.
x+3
2

2) i _ 4 ;
x—-2 x-2
2 _ _

4)x 5:2x 10.
x -3 3—-x




KBadpamHi piBHAHHSA

O
25.8. Po3B’s1:KiTh piBHAHHS:
Z
1) xs 3x :
x—2 x-2
2 _
3) 3x= _x-14

1-x x-1"
25.9. 3HaAlIiTh KOpeHi piBHAHHI:
1) x—3 _ 8 :
x x + 3

1
3) L. x;
x—3
25.10. 3HaUIiTH KOPeHi PiBHAHHA:
1 x -2 _ 3 ;
x x+ 2

3) —— - x;

4 - x

2

2) x? 9 :
x+3 x+3

2 _ _

4)x 3:2x 5.
x -2 2—x

2)2x—3= X :
x+2 x+6
8

4) — = 3x + 2.
x

2)33c—1: X ;
x + 3 x +1
6

4) — = 2x — 1.
5

25.11. PosR’sskiTh piBHAHHSA, PO3KJIABIITHA MOT0 JIIBY YACTUHY HA MHOXKHUKW:

1) x3 —4x = 0;
3) 4x* — x2 = 0;

2) x3 + 9x = 0;
4) x3 + x2 —6x = 0.

25.12. Po3B’aAKiTh PiBHAHHS, PO3KJIABIIIHA HOT0 JIIBY YaCTHUHY HAa MHOXKHUKM:

1) x3 — 9x = 0;
2) x3 + 4x = 0
3) 16x* — x2 = 0;
4) x3 + x2 -12x = 0.
25.13. Po3ps’sa:xiTh piBHAHHA:
20 20

1) — - =1:
x x+1
25.14. Po3B’s1)KiTh PiBHAHHS:
1) 12 12 _ 1,
x x+1

E 25.15. Po3B’s1:kiTL piBHAHHSA:
x*-10x2 +9

1) = 0;
x+3
2 _
3)2x 25x+2:3;
xc —4

25.16. Posp’saikiTh piBHAHHA:
4 2_
-2
x+1
3x2 -10x +3 _

x2 -9

3) 2;

2)E+ 1 =1,
X x—-2
2)§+ Z = 1.
x x-—-4
2 _
2)6x + 19x 7=5;
1-3x
e R T S
1+ 2x
2 _
2)6x + Tx 5:4;
1-2x
)35+ 2 oy 4,
1+4x
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25.17.

25.18.

25.19.

25.20.

25.21.

25.22.

25.23.

25.24.

25.25.
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Po3B’s1:kiTh piBHAHHS:
x+7 x-4

e =
x+2 x-2

4 2 x2 +15

3) — = :

x-5 x+b5b «x2-25
Posp’sa:kiTh piBHAHHA:

3x +9 L X 6

1)

.
’

1) = 3¢
x+1 x -1
PosB’saikiTh piBHAHHA:
2x-3 x+1 _ o
x2+4x+4 x2+2x x
6 3 x+12

3 — - :
)x2—36 x2 +6x x2-6x
Po3B’sa:kiTh piBHAHHA:
21 14 5
1) - =—4
x2-2x x2+2x x
3 4 1

2)

5 x + 20 10
< = s
x2+10x x2-10x x2-100
4)23(:+7_x—2_ 5

x+4 x-1 x2+3x-4
151 AKOro 3HAYEHHS X:
x

1) cyma gpo0GiB 6 i
l1-x x+2

2) cyma npo0is i
) ey AL x -3 x + 3

2)

4)

2)

2)

+ + =0
x2 —4x+4 x2-4 x+2

3x + 3 2x—6:2_
3x+2 8x-2
2x+2 18 _ x+6
x-8 x2-9 x+8
2x+8+ 10 :x—4
x+5 x2-25 x-5

6 4 1
x2-9 x24+6x+9 x-3
3x+2+x+4: 3x2 +1
x+1 x-3 x2-2x-3

IOPiBHIOE IX MOOYTKY:;

JOpPiBHIOE iX YacCTIi?

Posp’s1:KiTh piBHAHHSA, POSKJIABIIM HOr0 JIiBYy YaCTUHY Ha MHOKHUKU:
2)3x3 +3x2 —4x -4 = 0.
Posp’sKiTh piBHAHHSA, POSKJIABIIM HOT0 JIiBY YaCTUHY HA MHOMKHUKU:
2) 4x3 +8x2 —-3x -6 = 0.

1) x3 — 2x2 - 9x + 18 = 0;

1) x3 —x2 —4x + 4 = 0;
PosB’sa:kiTh piBHAHHSA:

1) (x2 +3)2 —3(x2 +3) -4 =0
Pos3B’sa:kiTh piBHSAHHS:

1) (x2 +2)2 —2(x2 +2) -3 = 0;

25.26. 3HaiaiTHF KOpEeHi PiBHAHHSI:

1 1

2) (x2 —x)2 +2(x2 -x)-8=0.

2) (x2 + x)2 —H(x2 +x)-6 =0.

1)

Ax® +3) B(x+4) % +4x2+3x+12°
1 1 32

2)

£ = .
x—1 x243x+2 x3+2x2-x-2
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25.27.

25.28.

25.29.

25.30.

25.31.

Po3B’s1:kiTh piBHAHHS:
1 14 1

x—3 x3—x2—9x+9:x2+2x—3'

Pos3p’s:kiTh piBHAHHS:

1) x° + x* —6x3 —6x2 +5x +5 = 0; 2) x3 +2x2 -2x-1=0.
3HaUIITh KOPeHi PiBHAHHSI:

1) x5 — x* —2x% + 2x2 - 3x + 3 = 0; 2) x3 —3x2 —6x + 8 = 0.
Po3B’sikiTh piBHAHHS:

1) x —Jx — 6 = 0; 2) (x2 + 2x — 2)(x2 + 2x — 4) = 8;

HNx-2)-2x-22-83=0; 4)(x2+x+1)2-8x2-8x-1=0.
Po3B’s:KiTh piBHAHHS:

1)x+2Jx -8=0; 2) (x2 - 2x — 1)(x2 — 2x — 3) = 3;
) (x+1D*-5x+1)2-6=0; 4) (x2 —x-1)2 —4x2 +4x -1 = 0.

) Bnpabu gns nobmoperns

25.32.

25.33.

25.34.

i 9 ) . 2
Kopeni kKBampaTHOro tpuuiaeHa 3Xx* + bx + ¢ OOpiBHIOIOTE —7 i 3"

PoskaamiTe 1meil KBaApaTHUHN TPUUJEH HA MHOMKHUKH.

Cyma gBox umces AopiBHIOE 27, a cymMa ixX KBaJapaTiB mopiBHIoe 369.
SHaUOITL 111 ymceaa.

x — 2 9x%2 -4  x

3x+2 2x%Z-b5x+2 1-2x

Crpocrits Bupas

M Migzomyimecs g0 bubuenns Hobozo mamepiany

25.35.

25.36.

3 IBOX pamIleHTPiB, BifAcTaHb MiK AKUMU 84 KM, OJHOYACHO Ha3y-
CTpiu omgHa OAHINM BUiXajau ABI BeJOCHUOEAMCTKN. 3HAWUIITHL IITBHI-
KicTh KOXKHOI 3 HHUX, SAKINO BOHU 3YyCTpijucsd uepe3 3 rod i IIBUI-
KicTh omHiel Oysa Ha 4 KM/Tox OiJIBIIIOIO 3a IIBUAKICTH iHIIIOIL.

= XKummeba mamemamuxa

3apobiTHa IIaTa MeHeAKepa cylepMapKeTy ejgekTpoHiku B 2024 porri
cramoBuiaa 18 000 rpu momicsamnsa, 3 axoil yrpumyBaau 18 % mopmar-
Ky Ha gpoxomu (pismurmx ocid Tta 1,5 % BilickkoBoro 36opy. Ha mo-
YaTKy POKY MeHeIKep Bupimms mioMmicsansa Bimkaazatu 10 % Bix
OTPUMaHUX TiCJid YTPUMaHHA MNOJATKIB KOIITIiB Ha NIpUAOaHHA
HOyTOYKa, po3ApiOHA I[iHa AKOro B CyIllepMapKeTi, /e BiH IIpaIliioe,
craHoBuTh 13 500 rpu. Yepes aAxkuii yac BiH mpugdae HOYTOYK, AKIIIO
cyllepMapKeT CBOIM CHiBpOOITHMKaM Hajgae 3HMMKKY 15 % Bim pos-
ApioHOol miHM?
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@ Uikabl 3agaui — nomipkyi ogHave
25.37. (BosHiulHE He3aneHcHe OUIHIBAHHSA 3 mMamemamurxu, 2014 p.) Bimo-

y—x ) . .
2 = i me 0 < x < y. Y ckisbKHM pasiB umciio y Oiybire 3a
x

yuco x?

MO, IIIO

§ 26. Po3B’asyBaHHs 3apay 3a AONOMOrol0
APO60BUX paLliOHANIbHUX PiBHSAHDb

I po6oBi parioHanbHi PiBHAHHA TAKOXK MOXKYTh OYTH MaTeMATUUHUMU
MOJIeJIAIMH TEKCTOBUX 3aJad.

m 3 omHOTO MicTa Ao iHIIIOro, BiZcTaHp MixK AruMHu 560 KM, BU-
ixaam OmHOUYACHO JIETKOBHMK 1 BaHTa)KiBKa. IIIBHAKiCTL JIeTKOBHMKA HAa
10 kM /rox GisbIia 3a MIBUAKICTh BaHTaXKiBKM, TOMY BiH IMPUOYB 0 MIyHK-
Ty HNpU3HAUYeHHs Ha 1 roja paHilme 3a BaHTaXiBKy. 3HaAWTH INBUAKICTH
BAHTAKIBKU 1 MIBUAKICTH JIETKOBUKA.

Pose’sa3annsa. Hexaili mIBUAKICTE BaHTaKiBKH x KM/roxa. CucremMaTusye-
MO YMOBY 3ajadvi y BUTIAAI TabauUILi:

S, KM v, KM/TOJ t, ronm
; 560
BanTaxiBka 560 x —
X
560
JlerKoBUK 560 x + 10 —
x +10
) 560 .
OCKiJIbKM 3HAUEHHS BeJIUUNHU 710 Ha 1 rog meHIe Bif 3HaueHHS Be-
x +
560 )
JAYAHU ——, TO MOYKEMO CKJIACTHU PIBHAHHA:
X
560 560
—_— 1 =,
x+10 X

Bono mae gBa xopeni: x; = 70, x, = —80. [Ipyruii kopiap He Bigmosizae
3MicTy 3azaui, ToMmy mBHAKicTh BaHTaXiBKM 70 KM/rox. Toxmi mBUaKicTh
aderkoBuka: 70 + 10 = 80 (xm/roxn).

Bidnoegidv: 70 km/rom; 80 Km/rosx.

MaiicTep i fioro yueHb, IIPAIIOI0YN PA30OM, MOXKYTh BUKOHATH
3aBIaHHA 3a 8 roj. 3a CKiJIbKM roAWH MOXKe BUKOHATH Ile 3aBJAHHSA Ca-
MOCTilfHO KOJK€H 3 HUX, AKIIO0 MalCcTPy Ha Ie moTpioHo Ha 12 rox MmeHIe,
Hi’K Ooro y4HIO?

Pose’a3annsa. Hexall malicTpy, o0 BMKOHATHM 3aBIaHHS CaMOCTiliHO,
moTpidHO x rox, Tomi yuHeBi — (x + 12) rox. Konm Bupm i o6car poboru
B 3aJauax Ha pobOTy He KOHKPETHU30BAHO (AK TyT), HOT0 MPUHHSATO TO-
3HauaTu oguHUIEe0. Haragaemo, 1mo npodykmueHicmys npayi — me oocAr
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C _
poboTH, 10 BUKOHYETLCS 3a OOMHHUINIO uacy. Toxmi 3a 1 rox maiictep BU-

KOHA€ — YacTHUHY 3aBAAHHs, a YyUYeHb — ~ 112 YacTHHY, IIe i € IPOAYK-
G o x +

THUBHICTL IpaIli KOXXHOTO 3 HUX. 3a YMOBOIO 3aJlaui MaiicTep i yueHb Ipo-

npamoBaan 8 roj, TOMy MalicTep BUKOHAB 8 - — = — YaCTHHY 3aBJaHHS,
£ =

1 8
x+12 x+12
CSAr 3aBAaHHS, MAEMO PiBHAHHS:

8 8

x x+12:

a y4YeHb 8 - . BpaxoByrouwu, 1110 BOHM BUKOHAJH BeCh 00-

?

3Bigkm: x; = 12, x, = —8.

Ipyruii KOpiHb He BiAIIOBizae 3MicTy 3ajadi, OCKiJIBKU € BiJi’ €MHHUM.
Or:xe, wmaiicTep, IIPAIIOIOYHM OKPEMO, MOK€ BHKOHATU 3aBJAaHHSA 3a
12 ron, a #ioro yuenb — 3a 12 + 12 = 24 (ron).

YMoBy 1i€el 3amaui, gK 1 momepegHbOl, MOJKHA TaKOXK CHCTeMaTHU3yBaTHU
B TaOJIHIIO:

Yac . DaKTUUYHO O6c¢car
.o IIpogykTHBHICTH y e
IJIsI CAMOCTIHHOrO pai BUTPaYe€HUH | BUKOHAHOIL
BHKOHAHHA, IO P yac, rox podoTu
. 1 8
MaiicTep x = 8 —
% x
vy + 12 i 8 B
YeHb x — _°
x+12 x+12

Biodnosidv: 12 ron i 24 rogn.

3BepHITHL yBary, Imo yMOBH OiJBIIOCTI 3ajady Ha pPyx abo Ha podoTy
MOJKHa CHCTEMAaTHU3yBaTU B TaOJIMIIO, IO JOMOMOKE€ YHHUKHYTH TI'DOMIi3J-
KUX TEKCTOBUX 3alMCiB.

(i [NoAcHITL, AK po3B’A3aHO 3aAadi B npuknagax 1i 2.

Fosb saximb 3agaui ma buxonaime bnpabu

i2| 26.1. Ogue 3 HaTypaJbLHUX YHCeJ Ha 2 OiabIme 3a apyre. 3HAWIITH IIi

4pcsia, SIKII0 cyMa OOepHEHUX IM YHceJ HOPiBHIOE 12’

26.2. Cyma gBox HaTrypaJbHUX uuces gopiBuHioe 20, a cyma uuces, im obep-

5 . . .
HEHUX, CTAHOBHUTH ﬂ SHaUAITh II1 YHCJAa.
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=]

26.4.

26.5.

26.6.

26.7.

26.8.

26.9.

- O

26.3. UrcenbHUK 3BUUYANHOTO HECKOPOTHOTO Apo0y Ha 1 MeHmIU# Bifg
3HaAMeHHHKa. JIKIIo Bij uYmnceJbHHKa BigHATH 7, a BiJ 3HaMeHHHKA

. . 1 o . . .
BigHaATH 5, TO APi60 3MEHIINTLCA HA E 3HangiTeL mei apio.

3HaMeHHUK 3BUYAaMHOTO HECKOPOTHOT'O Apo0y Ha 5 OijabInmii 3a 4YH-
ceMbHUK. JIKINO 3HAMEHHUK 30iabImuT HA 6, 4 YMCEeJbHUK 301IbINMN-

. . 1 . . . .
T Ha 4, TO Apid 30iABIIHUTHCA Ha Z 3HaugiTHL mei apio.

3 micTa B ceJjio, BigcTaHp MiK axumMu 48 KM, BHIXaJMd OJHOYACHO IBa
Besocunenuctu. IIIBuaKicTs omHOro 3 HUX Oyiaa Ha 4 KM/Tof GiIbIIIO0
3a IMIBUAKICTH APYroro, i Tomy BiH mpmOyB y ceso Ha 1 ropn paxirme
Big apyroro. 3HaWAiTh NIBUAKICTh KOKHOT'O 3 BEJIOCHIIEIMCTIB.

3 micta A B micTo B, BigcTanb MixK axkumu 420 KM, 0JJHOYACHO BHIXa-
au naBa JgerkoBuKu. IIIBuakicTe ogmoro 3 Hux Ha 10 KM/ron OijbIia
3a IMBUJIKICTL Apyroro, i Tomy BiH npudyB y micrto B Ha 1 rox pawmi-
e, HisK Apyruii. SHAUAITh IIBUAKICTh KOMKHOIO 3 JEIKOBHUKIB.

IITo6 mikBigyBaTu 3amidHeHHsa Ha 40 xB, moisa Ha meperoHi 300 Km
3aBIOBJKKHU 301JBIIKB INIBUJAKICTE HA D KM/TOJ HNOPiBHAHO 31 IMIBHUIKI-
CTIO 34 PO3KJIaZoM. SIKOI0 € IMBHUAKICTH Ioi3fa 3a poskjazom?

. . 5] .
ABTtomMo6ine maB mpoixatu 810 kM. Ilomomasimim 5 MILIAXY, BiH 3po0OuB

synuHKy Ha 30 xB. AJe moTim, 30isbmiuBIIzA IIBUAKiCT, Ha 10 KM/ro,
npubyB [0 NYHKTY IIPUSHAUYEHHA BYACHO. $IKOI0 Oyna MIIBHAKICTH
aBTOMOOLIA 0 3yIHUHKU?

IToisg maB mpoixaru 320 km. IIpoixasiau i [IJIAXY, BiH 3yIHUHUBCA Ha

1 roz, a moTiM IPOAOBKUB PyX 31 MIBUAKiCTIO, Ha 10 KM/Tom MEHIIIOI 3a
IIOYaTKOBY. SHAUIITH IIBUAKICTE M0I3[1a, 3 sIKOIO BiH pyxXaBCs OO0 3YIINH-
KU, SKINO J0 TYHKTY ITPU3HAUYEHHA BiH mpmlyB yepe3 7 rof micjisg BUISAY.

26.10. YoBeH, BJiacHA HIBUAKiCTH siKoro 18 Km/ron, mpomauB 40 KM 3a Te-

yiero i 16 KM mmpoTu Teuil, BUTPATUBIIIM HA BeCh MIIAX 3 rof. JHAWM-
OiTh INBUAKICTE Tedii, AKIII0 BOHA MeHINAa Big 4 KM/TOJ.

26.11. Bigcraus wmisk aBoma npucrtanamu 48 kM. Ha 4YoBHI masax Tyau

i Hagam MOXKHA IIOHOJATH 3a ( Iof. SHAWOITh BJIACHY IIBHAKICTH
YOBHA, AKIIO IMBUAKICTH Teuil JOpiBHIOE 2 KM/TO.I.

26.12. MoTopHUit 4oBeH IIporiuB 18 KM 3a Teuiero piuku i 28 KM IIpoTH Te-

yii 3a Takuii caMuii 4ac, mo i 48 KM y cTodAUii Bomi. 3HAHAITH BJac-
HY IIBUIKICTH YOBHA, SKIIO IIBUAKICTL Teuili MOpiBHIOE 3 KM/TO..

26.13. Karep nponauBae 30 KM 3a Tedieio piuku i 8 KM mpotu Teuii piurku

3a TAaKWUA caMHi dYac, AKUM NOTPIOHWH IIJIOTY, IIOO IIPOILJIMCTH IIO
miA piurni 4 kM. 3HAAOITL MIBUAKICTL Teuil piukm, AKIIO BJaacHa
OIBUIKICTh KaTepa MOpPiBHIOE 18 KM/TOoI.

26.14. Moropuuii yoBeH npomaus 40 KM mo o3epy, a motiM 18 KM mo piurri, 1110
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26.15. [IBi Opuragu mpamiBHUKIB JOPOXKHBOI cay:k0u Masau 3aacohaibTyBa-
™ mo 200 M2 IOpPOXKHBOTO HOJOTHA, IPUUOMY IepHia Opuraja 3a
neHb acanbpryBasa Ha 10 M2 Giabmle, HiXK Apyra, i ToMy BHUKOHAJa
3aBJaHHA Ha 1 meHp panimie 3a apyry. CKiZbKH M2 ZOPOXKHBOTO IIO-
JIOTHA IMOAHSA acdaJbTyBaJia KOMKHa 3 Opuran?

26.16. na nepeBe3deHHa 60 T BaHTaKy 3aMOBUJU JAeAKY KiJbKiCcTh BaHTa-
KiBOK. OCKiIBKHM Ha KOKXHY BaHTAKWJIK Ha 1 T Oiablme, HixX mepen-
OauaJjiocsi, To 3 BaHTaAXKiBKU BuaBHMJINCS 3aiBuMu. CKiIbKU BaHTa-
JKiBOK OyJI0O BUKOPHCTAHO IJIA IIePEeBEe3eHHA BAHTANKY?

26.17. MaiicTep i y4eHb, IIPAIIOIOYA Pa30M, MOKYTh BUKOHATH 3aMOBJIEHHSA
3a 16 rox. 3a CKiIbKM rogmH BHKOHAE Il CaMe 3aMOBJICHHS KOMKEH
3 HIX CAMOCTiliHO, AKIIO MAWCTPy HA Ile mOoTPiOHO Ha 24 rom MeHIIIe,
HiXK y4HIO?

26.18. [Iea manapu, IpamoiOUYd pa3oM, MOXKYTh modapOyBaTu meBHY Oy/IiB-
Jaio 3a 20 roj. 3a CKiJIbKM I'OAHUH MOKe BUKOHATH ITI0 POOOTY KOMKHUIMA
3 MaJIIpPiB caMOCTilHO, AKIIO OJHOMY 3 HUX IJs IILOIO IIOTPiOHO Ha
9 rox Ginmbmie, HidK iHIITOMY?

26.19. Yepes oguH KpaH OaceilH HaAIIOBHIOBAJH 9 XB, IiCJIA YOro BiAKpHJINA
npyruii kpan. Yepes 6 xB ix cmoinbHOI po6OTU BUABUJIOCH, IO
HaAIlIOBHEHO TiJIbKU IIOJIOBUHY OaceiiHy. 3a CKIJIbKM XBUJUH MOXKHAa
HaIIOBHUTHU OaceliH uepe3 KOXKHHUHU i3 MUX KpaHiB OKPEeMO, SKIIO IIep-
moMmy Ha me tpeba Ha 9 xB Oijabire, HiK Apyromy?

26.20.0OpmHa 3 olepaToOpoK-HaOipHUIIL MoOKe HaOpaTtum TekcT Ha 12 pgHIB
mBuANIe, HixK inma. Yepes 6 guiB poboru apyroi mHabipuumii mo mei
npuenHagacda nepria. Yepes 10 aHiB iXHBOI CIIiJIbHOI POOOTH BUABU-

5 . .
Jiocs, 1[0 HaOpaHO o TEKCTY. 3a CKiJIbKHM IHIB MOKe HaOpaTH TEKCT

KOJKHa 3 HAOIpHHUIIL OKPEMO?

E 26.21. Ilimoxin pyxascda i3 cesa A B ceno B 4 roa. Ha sBopoTHOMY
nuraxy neprri 10 KM BiH IPOMIIIOB i3 Ti€0 caMoOIO MIBUIKICTIO, a IIO-
TiMm 3mMeHIIUB il Ha 1 KM/Ton i TOMYy Ha 3BOPOTHUM NMLIAX BUTPATUB
Ha 30 xB Oiybire. S3HAWAITH BiicCTaHb MiK CeJJaMMH.

26.22. Binctans Big mpuctaHi M go mpuctaHi N 3a Teuieio piuKM 4YOBEH
nojiae 3a 3 ron. OgHoro pasy, He minimoBmmu 30 KM mo mpucraHi N,
YOBEH MOBEPHYB Hasaj i mpubys jmo npucrani M depes 4,5 rox. 3Hai-
TiTHh BJIACHY IMBUIKICTh YOBHA, AKINO MBUAKICTh Teduil piyKm mOpPiB-
HIOE 3 KM/TO[I.

O) Bnpabu gns nobmoperins

26.23. Po3p’s1:xiTh piBHAHHSA:

9
1) 2x4 + 3x2 — 5 = 0; gy 96
x—-6 x-6
26.24. CxoporTits apib:
x2 +3x -10 x2 -9
1 - 2 .
) x2 — 2x )2x2—4x—6
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26.25. Po3B’s1:KiTh piBHAHHSA:

HOO
Try

=

1) x - 2Jx - 8 = 0; 2)(x+ 7 -5(x+T7)2-6=0.

Xummeba mamemamuka

26.26. Kepamiuny miuTky oxmiei i Tiei camoi ToproBoi mapku BUPOOISIOTH

TPhOX PI3HUX PO3MipiB. MarasuH mpoga€e NaUTKY TLIbKKW naukamu. llo-
IPYJKIKsS BHUPIIINJIO YKJIACTH III€I0 ILIMTKOIO IIiajory Ha KyxHi. Kopwu-
CTYIOUHCH JAaHUMH TAOJIHIli, 3’ACyHTe, K IOAPYKKI0 IPUADATH ILIUTKY
HaHNJeITIeBIle, SKI0 KYXHa Mae (hopMy KBaapara 3i CTOpOHOIO 3 m?

Po3mip nmautkn KiabkicTs LINTOK HMina
(eMm x cm) y mauiri MaYKu
20 x 20 25 300 rpu
20 x 30 16 290 rpu
30 x 30 11 280 rpr

@ Likabl 3agaui — nomipkyi ogHave

x2 + 2x

26.27. ITo6ynyiite rpadgik GyHKIil ¥ = ———— — 2,

]

AOMALUHE CAMOCTIMHA POBOTA N2 &

3ag0anusa 1—12 marwmv no yvomupu eapianmu eidnogideil (A—I"), ceped
AKUX auule o0uH € npasuavHum. Obepimv npasuivbHUil sapiaHm 8i0nosioi.

=]
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1. YkaxiTh BUpas3, AKUH € KBaJAPaTHUM TPHUUYJIEHOM.

A.2x2 + x-3x3 B.2x2+x-3 B.; I‘.£+x—3
2x2 +x -3 x2

2. 3HalAiTL JHCKPUMIiHAHT KBaApaTHOro TpuuiaeHa 2x2 —3x — 7.

A. 47 B. —47 B. 64 I. 65

3. YKaxiTh OiKBagpaTHe PiBHAHHS.

A.4x2+x-3=0 B.4x* +x2-3=0

B.4x3 +x2-3=0 I.4x* +8x3 +2x2 -x-5=0

4. PosknazmiTe Ha JiHIAHI MHOXHHUKK KBaJApPaTHUN TpPUYJIEH
—2x2 + 3x + 5.
A. -2(x +1)(x - 2,5) B. 2(x + 1)(x — 2,5)
B. —2(x — 1)(x + 2,5) . -2(x + 1)(x + 2,5)
9. Po3B’sAXKiTh PiBHAHHA i = ) .
x-7 x-7
A. Kopenis nemae B. 7 B. -7 r.-7; 7
6. Po3p’saokiTe piBHAHHA x3 + 2x2 — 8x = 0, pO3KJaBIIKA IOro JiBYy
YACTUHY HA MHOMKHUKU.

A.-3;1 B. -1; 3 B. -1; 0; 3 Ir'.-3;0; 1
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3]

2_b5x+6
7. CkoporTiTh Apid ad a .
x2 -9

A..7c+2 B.x—Z B.x—2 I,.:)6—1—2

x+3 x+3 x—3 x—3

) 6 . x : o
8. [l axux 3HaYeHb X cyMa apo0iB i JTOpPiBHIOE IX MOOYT-
l1+x 383-x

Ky?
A. Takux 3HaUeHb X He iCHY€E Bb. 2
B. 2;9 L. —9; -2

9. 3 micra A B micTo B, Bigcranp MisKk akumMu 360 KM, OTHOUYACHO BHU-
ixanm aBa aBromoOinai. IIIBuakicTe oxHoro 3 Hux Oysaa Ha 10 Km/roz
0ibIIOI0 32 MIBHUAKICTH iHINIOTO, i TOMYy BiH mpmOyYB A0 TYHKTY IIPU-
sHaueHHA Ha 30 xB pamimie. 3HAWAITH, MIBUAKICTE aBTOMOOLIA, AKMHA
pyxaBcA TOBLABHIIIE.

A. 70 km/Ton
B. 90 km/rox

B. 80 x™m/rox
I'. 100 xm/Topg

. 1
10. Po3kJafiTh Ha MHOKHHUKHW MHOTOUJIEH —Zx4 — x3 + 3x2.

1

A.—ixz(x—Z)(erG) B.—Z(x—Z)(x+6)

B. —ixz(x + 2)(x — 6) T. —ix(x - 2)(x + 6)

11. Po3B’axiTe piBEaaHa x3 + 3x2 — 6x — 8 = 0.

A. Po3B’s13KiB HeMae B. —4; —1: 2

B.1; 2; 4 I.—2; 1;: 4

12. Bigcranp Big npucraHi A no npucraHi B nporu Teuii piuKy 4oBeH
moaae 3a 3 roxn. Ogmoro pasy, He mommBIIH 24 KM A0 mpucrami B,
4YOBeH IIOBEPHYB Halaj i mpuOyB Ao npucraHi A uepes 3 rog 18 xB.
3HAUAITh BJIACHY HIBHAKICTH YOBHA, SAKIINO INBUIKICTE Teduil JOPiB-
HIoOBaja 2 KM/TOJI.

A. 20 km/rox
B. 24 xm/ropg

B. 22 Kkm/rog
I'. 26 xm/Tox

YV 3a80anHi 13 nompibHo 8cmaHo8umMU 8i0nogidHicmv Mix: iHpopma-
ui€rw, no3Ha1eHow uyugppamu ma 6yxkeamu. OdHa 8idnosgidv 3aiisa.

3]

13. YcraHoBiTH BigmosiguicTs Mixk piBHamHAM (1-3) Ta iioro xope-
"Hem (A-T).

PisnanHs
x-7 x+4
+ =]
x—-2 x+2
2. x3+6x2-9x-54=0
3. (x2-2)2-4(x2-2)-21=0

1.
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KopiHv pieHAHHA

A. -3; 3

B. -3; 6

B. 3; 6

I. -6; —3; 3
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3ABAAHHA ANA TTEPEBIPKU 3HAHb AO 88 24-26

il 1. 3 gaHux BuUpas3iB BUOUIMIITH Ti, IO € KBaAPATHUMU TPUUJJIEHAMIH:

O

1) 2x2 - 3x + T; 2) - ;
2x2 - 3x+ 7
3) 2x2 — 3x + Tx3; 4) -8 + 2x2 — 3x.

2. 3HaigiTe OWCKPHUMIHAHT KBaApPaTHOTO TpPHUJeHA Ta BH3HAUTE
K1JIbKiCTh MOTO KOPEHIB:

1) x2 +3x - T; 2) x2 +x+9.

3. Hu € GikBagpaTHUM PiBHAHHA:

1) x2 +8x -9 = 0; 2) x* +8x2 -9 = 0;

3) x3 +8x2 -9=0; 4) Tx2 —x* -5 =07
@ 4. Po3KJaamiTh Ha MHOXKHHUKHW KBaJApPaTHUMN TPUUYJIEH:

1) x2 + 4x - 5;

2) —2x2 + 5x - 2.
5. 3HaUAiTE KOpeHi piBHAHHA:
1) x* +3x2 -4 =0;
2
2) xt 16 .
x+4 x+4

6. Posp’saxite piBEAHES x3 —bx2 + 6x = 0, po3KgaBIIM HOro JIiBYy
YACTHMHY HA MHOMKHUKH.

i3 7. Ckoporith npi6:
1)::c2+2x—8. 2) x2 -4
x2 + 4x 2x2 + Tx — 227
8. 3 ogHOro Micra B iHIIIEe OZHOYACHO BU-
ixaau aBi BesocuneaucTKu. IIBHAKICTH
nmepimoi Oyna Ha 3 KM/rog OijbInoro,
Hi}X IIBUAKICTh APYroi, TOMY OO0 TIYHK-
Ty IIpU3HAaYeHHA BOHA mpubyJsa Ha 1 roxg
paHiime, HiK apyra. 3HaHWIIiTL IIBHUJ-

KiCTh KOKHOI 3 BEJIOCUIIEJUCTOK, SIKIILO
BimcTaEp MixK Mmicramu 60 KM.

E 9. Po3B’aAXiTh PiBHAHHA:
1) x + 3vJx — 10 = 0; 2) (x —3)* —T(x-3)2 -8 =0.

Jdodamkoéi 3a60aHHA

E 10. Po3kyiagiTe Ha MHOKHHUKNA MHOTOYJIEH:
1) x3 — 4x2 - 5x; 2) —%x‘* + 3x3 — 4x2,

x3 —x2 - 2x

x2 - 2x

11. ITob6yayiiTe rpadik QyHKILI Yy =
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KBadpamHi piBHAHHSA
BIMPABU AASA MMTOBTOPEHHS PO3AIAY 3
Ho § 20

E 1. IlepenwuiniTe piBHAHHSA B 30IIUT Ta MTiJAKPECJiTH OMAHIEI0 PUCKOIO
moro mepmwuii KoedillieHT, ABOMA — APYTHUH 1 «XBUJABKOIO» BiJIBHUU
yjgeH (3a moTpebu MAOMMUINITE KoedillieHToM uwmcio 1) 3a 3paskoM:
ax? + bx + ¢ =0, 222 = 1x + 5 = 0;

1) 7x2 - 3x +5 =0y 2) -2x2 +x -4 =0; 3)3x+x2-7=0;

4) 3x2 = 0; 5) 2x2 — 7 = 0; 6) 2x + bx2 = 0.
@ 2. Po3p’sa:KiTh piBHAHHA:

1)1,8x2 = 0; 2) 2x2 — 32 = 0 3) 5x2 — Tx = 0;

4) —x2 -9 = 0; 5)%x2+8x=0; 6) 3x2 —15 = 0.

|3] 3. Uu € uncio 1 - +/2 xopemem piBuanma x2 — 2x — 1 = 0?
4. Po3B’s)kiTh piBHAHHA:
x2+x x-1 bx+4 2¢2 -3x x+4 x+16
¢ = - 2) + = .
2 3 6 4 2 8

9. JloBkmHa IpAMOKYTHUKA y 1,5 pasa Oisibinia 3a mMupuHy. SHAUAITH
IIepuMeTp NPAMOKYTHHUKA, SKIO Horo myioma 54 cm2.

1)

E 6. [lna SsKuUX 3HAYEHBb d YNCJO 3 € KOPeHeM PiBHAHHS:
1) ax? — 7x + (a2 + 21) = 0; 2) x2 + (a2 - 4)x -9 = 0?
7. g AKUX 3HAYEHDb @ PiBHAHHS:
1) x2 — (4a — 5)x = 0 mMae TiIBPKH OOWH KOPiHB;
2) a2x? — a = 0 mae gBa KopeHi?

o § 21

ill 8. 3HaliAiTh JUCKPUMIHAHT KBaJApPaTHOI'O PiBHAHHA Ta BH3HAUTE KiJb-
KicTb HOTO KOpEeHiB:

1) x2 + 2x —4 = 0; 2) 3x2 —2x + 3 = 0;
3)x2-2x+1=0; 4)Tx2 +x-1=0.
@ 9. Posp’sKiTh piBHAHHA:
1) x2 +Tx — 8 = 0; 2)16x2 —8x +1 = 0;
3)2x2 —x -3 =0; 4) x2 + 8x —10 = 0;
5 x2 +4x +7 = 0; 6) 2x2 +5x —3 = 0.
10. Posp’s:kiThb piBHAHHS:
1) x2 =6x - T; 2) x2 + Tx = -12;
3) 10x = 25x2 +1; 4) 2 — 9x = 5x2.
E 11. Posp’sixiTh piBHAHHA rpadiuyHo, a IOTiM IepeBipTe PO3B’A30K aHAa-
JIITUYHO:
1) x2 = 3 — 2x;

2) x2 = 0,5x + 3.
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O
12. Po3B’a:KiTh piBHAHHS:
1) 5(x — 2) = Bx + 2)(x — 2); 2)%x2—2x—7:0;
3) x2 +/2x - 12 = 0; 4) \/3x2 - 2x — /3 = 0,
@ 13. Insa AaKoro sHaueHHA m Mae€ JUIle OAUH KOPiHb DiBHAHHA:
1) x2 +2mx + m = 0 2) mx?2 —4x + 2 = 0?

14. IosexiTs, W0 AJA OyAb-aKoro a piBEaHHA 2x2 + ax —3 = 0 mae zaBa
Pi3HIX KOpPEHi.

15. Po3B’axKiTh piBHAHHS BiTHOCHO X:

1) x2 — x(3 — 2a) — 6a = 0; 2) a2x?2 - 3ax +2 = 0.
16. 3maiigiTe KopeHi piBHAHHA:

1) |x2 + 5x - 8| = 3; 2) |2 - 5x +1| - 4] = 3;

4 4 1
3) x2 +x + = + 6; 4[——3jx2+2x:0.
) x—2 x-2 ) Jx ( )
o § 22

@ 17. 3HaigiTh cyMy i JOOYTOK KOpPEHiB pPiBHAHHA:

1) x2 +17x + 60 = 0; 2) x2 -12 = 0;

3) 2x2 - 5x + 3 = 0; 4) —x2 —4x +5 = 0.

@ 18. He BukopucroByoum (HhopMysTy KOPEHIiB KBaJAPATHOTO PiBHAHHII,
3HAWITh APYTUi KOPiHb, AKIIO BiIOMO HEepIIH:
1) x2 - 7x +10 = 0, x; = 5; 2) x2 +3x -18 = 0, x; = —6.

E 19. PisHuIA KOpEeHiB KBaAparHOro piBHAHHSA x2 +2x+¢q =0 ngopis-
Hioe 6. 3HaiOiTh i KOopeHi Ta Koe(iIllieHT q.

20. IoseniTh, mo piBEAHHA 3x2 + bx — 7 = 0 g1a OyAL-AKOro 3HAYEHHS b
Ma€ OAWH JONATHHH i OOWH Bi’€MHUHA KOPiHb.

21. BigmomenHA KopeHiB piBHaHHS x2 — (p2 —1)x + 54 = 0 mopiBHIOE 2 : 3.
3HaWgiTh p Ta KOpPEeHi piBHAHHA.

22. OpuH 3 KopeHiB piBHAHHA 5x2 — 6x + ¢ = 0 yABiui OlabImIMI 3a APYyTUii.
3HaugiTh C.

@ 23. Cyma KBagpartiB KoperiB piBaanua 3x2 + bx — 12 = 0 gopisuioe 33.
3HaugiTe b.

24. Ilna AKWX 3HAYEHb @ CyMa KOpeHiB piBHaHHA X2 — 2ax + (2a-1) =0
MOPiBHIOE CyMi KBaJpaTiB MOro KOpeHiB?

25. CkiagiTs KBagpaTHe PiBHAHHSA, KOPEHI SKOro BABiUi MeHIIi Bij Biamo-
BifHNX KopeHiB piBHAHHA bx2 — 16x + 4 = 0.

o § 23

i2 26. Ilepumerp npamokyTHmKa mopiBHIOE 30 cm, a ioro mioma —
54 cm?. 3HAHAITH CTOPOHHU NMPSAMOKYTHHKA.
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KBadpamHi piBHSIHHA

o

i3| 27. 3HaUAITE TPHU IIOCJHINOBHHX IIiJINX UYHCJIA, CyMa KBaApaTiB AKUX
mopiBuioe 302.

28. 3HAUAITE II'ATh MNOCJHIMOBHUX IIIJIWNX YHCeJ, SIKINO BilomMO, IO cyMa
KBaapaTiB TPhOX IIEePIINX YMCeJI JOPIBHIOE CyMi KBaJpaTiB ABOX OCTaH-
HiX.

29. OguH 3 KaTeTiB IIPAMOKYTHOT'O TPUKYTHHKA Ha 2 CM MEHIIIUH Bin ApYy-
roro, a IIeEpuMeTP TPHKYTHHUKA AOpPiBHIOE 24 cM. 3HAWAITH MJIOILIY TPHU-
KYTHUKA.

i4 30. ¥ uemmionari Yxkpaium 3 ¢pyrdosy Oysao 3irpano 240 marudiB. CKiJb-
KH KOMaHJ y3sJI0 yYacTh y YeMIIioHaTi, AKIIO BCi KOMaHAMW 3irpajun
OlHa 3 OAHOIO IO ABa MaTui?

31. [IHO AIMMKa — OPAMOKYTHHK, IIWPHUHA AKOro B 1,5 pasa MeHIIa Bix
moB)xuHu. Bucora asmuka 0,4 m. 3HauAiTE 00°eM AMIMKA, SKIO Bigo-
MO, IO ILTOINA ioro mHa Ha 0,66 M2 MeHImA Bix cymm muom yeix 6id-
HHUX CTiHOK.

32. Biaxpury xopoory o6’emom 10 500 cM? BUTOTOBUIM 3 apKyllla KapTOHY
OPAMOKYTHOI (popMU, JOBXKMHA AKOI0 BABiUi OinbIlla 3a MIMPHUHY, BAPI-
3aBIIX 3 KYTiB apKyIlla KBaJApaTH 3i CTOPOHOIO 5 cM. 3HAUAITH IIOYAT-
KOBi po3Mipu apKyIia.

Ho § 24

i1| 33. 3HAUAITh AUCKPUMIiHAHT KBAaJAPATHOT'O TPUUJIEHA Ta BHU3HAUTE, YU
MOJKHA PO3KJIACTH el TPUUJIEH Ha JIIHIAHI MHOKXHUKH:

1) x2 + x - 5; 2) x2 +2x + T; 3) 9x2 + 6x + 1.
@ 34. 3HalIiTH KOpPeHi KBaJApaTHOrO TPUUJIEeHA:

1) x2 + 5x + 4;
3) 2x2 —12x + 18;

2) x2 — 4x —12;
4) -4x2 + Tx + 2.

35. PoskaaniTh Ha MHOMKHUKU KBaJAPATHUNA TPUUJIEH:

1) x2 + 3x — 4;
3) —x2 + 3x +18;

2) 2x2 — Tx — 4
4) —4x2 + 9x — 2.

36. BupmigiTh KBajgpaT ABOYJIEHA i3 KBAJAPATHOI'O TPHUUJIEHA:

1) x2 + 6x - 7;
@ 37. CxoporiTs apibd:
1 4x2 - 81 :
2x2 —5x —18
2x2 —12x + 18
2x2 —x -15 "’
38. Bukonaiire mii:
x -1 N x+1
x2+2x -3 x2+4x+3’
x2 —x—20.2x—x2_

2—-x x+4

3)

1)

3)

2) x? — 8x - 9.
2 _
2)2x +36x 20;
&2~ 8
2 _ —
1) 4x 11x 3‘
-3x2 +10x - 3
2 _

2) 2x 7 _x+1;
x2-8x-4 x-4
4 x+5  x?+11x + 30

2x — 6 x -3 '
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39. OguH 3 KOpeHIB KBaZpaTHOTO TpHUWIeHaA X2 + px + 6 mopiBHIOE —3.
3HaWIITh p Ta APYTAN KOPiHb.

40. BuniniTes KBagpaT ABOUWJIEHA 3 KBAaJAPATHOTO TPHUUJIEHA:
1) x2 + x - 1; 2) 2x2 — 8x + T;
3) 3x2 - 5x + T; 4) —4x2 + 9x — 2,

@ 41. YKaxkiTh Take 3HAUeHHS HeBimomoro kKoedirieHra, 1mo6 TpUUJIeH
MaB OIWH KOPiHb:

1) x2 + bx + 4; 2) ax? + 8x + 64; 3) x2 —18x + c.
42. PoskJjaaiTh Ha MHOKHHKH KBaJpaTHUH TPHUYJIEH BiTHOCHO 3MiHHOI X:
1) x2 — bax — 6a?; 2) x2 + 3bx — 1062

43. flkoro HaMMeHINIOro 3HAYeHHA MOKe HaOyBaTu KBaJpaTHUN TpUUJIEH
x2 — 8x +19? Jl;ia AKOTO 3HAYEHHA X BOHO JOCATACTHCA?

44. JIns AKOro a KBaApaTHUM TpuuieH —a? — 4a — 17 sabyBaec HaWOLIBIIO-
ro 3HaUueHHA? SHAWIITH IIe 3HAYEeHHS.

o § 25
@ 45. Po3B’sKiTh PiBHAHHS:
1) 2x* + x2 -3 = 0; 2) 3x* — 2x2 — 40 = 0;
3) x*+x2+9=0; 4) x* —7x2 +10 = 0.
46. 3HaWIiTHL KOpeHi piBHAHHSA:
2 _ 2
l)x + x 220; 2)3x :5x;
x -1 x+2 x+2
2 _
gl _l1-dx 92 _ox i,
x -2 2—-x x
47. Po3B’sKiTH pPiBHAHHS:
1) x* —16x2 = 0; 2) x3 —x2 —6x = 0.

i3 48. 3HaWIiTP KOOPAMHATH TOYOK IIepeTHHY rpadika @QyHKILI
y = x* — 3x2 — 4 3 Biccro abenuc.
49. Po3B’sKiTH piBHAHHS:

1 1 3
1) . - ) :l; 2) + = -
x+2 x+3 x 20-x) 2-x 3-x
3) 18 N 7 1. 1) 13x + 4 _ 1 _
x2+6x+9 x+3 4x%2 +4x+1 2x+1
1 9 6 4 4
5) - Oy - -

+ .
(x+2)2 (x-2)2 x2-4 3x2 —-x 9x2-1 9x2-6x+1

50. 3maiingiTe KOpeHi piBHAHHA:

p_ L 1 8 o L, 1 __ 10
2 +x2 x-2 4x - x8’ 1-x x+x2 x-2x%
3) Tx+6 1 1

= + .
x3-27 x2+3x+9 x-38
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51. Po3B’s:KiTh PiBHAHHSA:
) x3—x2=x-1; 2) (x2 + 2x)2 — 2(x? + 2x) -3 = 0.
E 52. 3HalAITh KOOpPAWHATH TOYOK IepeTHHY TpadikiB y =4x i
7
#= x+1
53. Po3B’siKiTh piBHAHHSA:
8x + 29 18x + 5 25
1) + = -
16x* -1 8x3 +4x2+2x+1 4x2+1
3x 1 x -1

2) 27x3 +18x2 - 12x -8 9x2 +12x +4  4x — 9x3’
94. 3Ha¥AiTh KOpeHi PiBHAHHS:

1) (x2 — 4x)(x — 2)2 + 3 = 0

2) x(x — 1)(x — 2)(x — 3) = 24;

8

x2-8x=——"—;
) = gk 2

19
4 + 2 -7 = -
) (x )(x ) D -4

5 1
5 + = 2
)xz—x—l x2 -—x-5
2 3 8

6)

+ = ]
x2-11x+4 x2-11x+1 x2-11x-2
i4 55. Po3B’sskiTh piBHAHHS:

B
1)x 13+ x+1 _ 2,5,
x+1 x2 -13

2 _
z)x +3x+5x 5=4
1-x 3x + x2

Ho § 26

E 56. 3 micra B ceJo, BiicTaHp MixX aKuMu 16 KM, BUHINOB mimoxin. Ye-
pe3 2 roxg 40 XB y TOMYy caMOMy HaIIpAMKY BHIXaJja BeJIOCUIIELHUCTKAa
i mpuOyJsia B ceJio OAHOYACHO 3 IIIITOX0AO0M. SHAHAITh INIBUIKICTL BEJIO-
CUOEeINCTKH, AKIIO BOHA Ha 8 KM/Tof OijbIa 3a MIBUAKICTH mimroxona.

97. Iloisna, siKmii OyJio 3aTpUMaHO Ha 2 rof, KOMIIEHCYBaB 3allisHEHHsS Ha IIe-
perouxi 400 KM 3aBIOBXKKH, 30iILINKUBINT IMBUAKICTE HA 10 KM/Ton. SHA-
IIiTh, 3a AKHWHN Yac 110137 MaB IOJ0JIATU e IIEPeriH 3a PO3KJAaI0M.

58. Karep mpormB 45 KM 3a Teuieio i 7 KM mpoTu Teuii, BUTpaTHUBIITN HA
BeCch ILIAX 3 roja. fIKka BiIacHa IMBHUAKICTE KaTepa, AKINO INBUAKICTH
Teuii 2 KM/Tox?

59. O 8-if roguHi paHKY Bij IIpucTaHi 3a Tediel piuku BimiHIIOB ILIIT, a O
17-if roguHiI B TOMYy caMOMy HaAIPAMKY BiZilIIIOB YOBEH, AKWH Ha3MJ0-
raaB miait Ha Bigcrami 20 Km Big mpucrami. O xorpiit rogmHi uyoBeH
Has3mOorHaB ILJIIT, SKIO BJACHA INBUAKICTH YOBHA MOpiBHIOE 18 KM/TOm?

O - 217
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60.

61.

62.

63.

64.

65.

O
Pubanka BigmamB Ha 4OBHiI 3 mMyHKTY A mporu Teuii piuku. Ilomomas-
11 5 KM, BiH KMHYB BecJa, i 4uepes 3 roj micjsd BiANJIUTTA 3 TYHKTY A
Moro 3HOBY BigHecJi0 a0 Iboro nyHKTy. IIIBHAKicTE YOBHA y cTOAULH
BoAi mopiBHIOE 12 KM/ToA. S3HAWAITEH IMIBUAKICTL Teuii, AKIIIO BOHA MeEH-
mra, HixK 5 KM/To.

Ilepmia omeparopka-mabipamira mabpamsa 120 cTopiHOK TeKCTy, a Apy-
ra — 144 cropiaku. Ilepma moxgaa Habupasa Ha 4 cTopiHKHU OijbIe,
Hi’K apyra, i mpamiooBaJia Ha 3 AHI MeHIre, HiK apyra. Ckinbku cro-
piHOK ImIonHA HabOupasia neprra HabipHUIA i cKinbKM — apyra?

PobGounii genb craHoBuTh 8 rox. II1o6 BuroroButu 15 merauneii, Boraa-
Hy Tpeba Ha 1 rox menmie, Hixk Mwuxaiay. CKinpku gerajein 3a JeHb
BUTOTOBJIIE KOXKEH 3 MamcTpiB, AKINo Borman 3a po6oumii JeHb BUTO-
roBJasge Ha 20 meraJseii 0ispine, Hisk Muxaiiao?

Yepes mepiiiuii KpaH BOJOOUHUIITYBaU Ha (pepMi HAIIOBHIOETHCS Ha 4 TOI
HIBUAINE, HIK Yepe3 APYTrHM CIHOPOKHIOETHCA. $IKIIIO OAHOYACHO
BigKpuTu oOMABa KpPaHW, TO BOAOOUUIIYBAadY HANOBHUTHLCA 3a 3 IO.
3a CKiJBKM TOAUH BOJOOYHUIITYBAY MOKe Uepe3 IEePITUi KpaH HAIIOBHU-
THCHA i 3a CKiJIBKHU TOAUH Yepe3 APYTHH KpPaH CIIOPOKHUTHCA?

MaiicTep MoO:Ke BUKOHATHU 3aBIaHHS Ha 3 TIofd INBUAINE, HiMK YyUYEHD.
Sk1o maricTep npomnpaiioe 4 1o, a TOTiM Horo 3aMiHUTH YUeHb i Impo-
mpaifoe 3 rofi, TO 3aBJaHHA OyJle BUKOHaHO. 3a CKiJIBKM TOAWH CaMoO-
CTiAHO MOJKe BUKOHATHU 3aBAaHHSA MaiicTep i 3a CKiJbKU — yUeHB?

3JIUBOK Mijai ¥ MUHKY, 110 MicTuTh 1 Kr mingi, comaBuau 3 2 KI' Mifi.

Orpumanu 3JIUBOK, y AKoMy Mifi Ha 25 % 6inbpire, HiK Gya0 B morie-
penqHbOMY 3JHBKY. SIK0OI0 Oyjia Maca mOYaTKOBOTO 3JIMBKAa?

|4 ] 66. 3 micT A i B 0ogHOYACHO HA3yCTPi4 OJWH OJHOMY BHUIXaJX ABA BEJO-

67.
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cunegucTu i 3ycrpinucsa ueped 5 roxa. IllBuaKicTs BeJsiocHIELUCTA,
AKWN BUixXaB 3 micra A, Ha 5 KM/Toq MeHIIAa Bif IMIBUAKOCTI IPyroro
BeJocuIlequcTa. SIKOM APyruil BeJIOCUIEAHCT BUixaB Ha 4,5 ron misHi-
1e, HidK IepIinunii, To BOHU 3ycTpinucdA 60 Ha BigcTraHi 75 KM Big micra B.
3maigiTe Bigcramp Mix micramu A i B.

Bpuraga pobiTHuUKiB mMajsa BuroroButu y neBHHil TepmiH 800 omHako-
BUX BiKOHHHUX OJIOKiB. ¥ mepimi 5 gHiB Opuraja I1joageHHO BUTOTOBJIAIA
3aIlJIAaHOBAHY KiJBKicTh OJIOKiB, a IIOTIiM KOXKHOIO HHA — HaA 5 OJIOKiB
OinpIle, HiXK IJaHyBaJa, TOMY BiKe 3a JeHb J0 BH3HAUEHOT'O TEPMiHY
oysio BurorosjieHo 830 BikomHHX OJIOKiB. CKiJIbKM BiKOHHHX OJIOKiB
MaJia MIOAHSA BUTOTOBJSATH OpUraza 3a IJIAHOM?




KBadpamHi piBHAHHSA

v| Tonobre 6 pozgini >

KBAOPATHI PIBHAHHA

Keadpamnum  piéHaAHHAM  HA3WBAIOTh DIBHAHHA  BUIVIALY
ax?® + bx + ¢ =0, ge x — 3MiHHA, a, b i ¢ — geaki yucaa, opuuomy a = 0.

Ywucaa a, b i ¢ Ha3WBAKOTh KoePiyiecHmamu K6a0pPamHozo Pi6HAHHA.
Yucjio a Ha3MBaIOTh nepulum koediyienmom, ayucio b — npyrum xoedi-
I[iEHTOM, YHCJO C — GiNbHUM YILEHOM.

Armo y KBagparHoMy piBHAHHI ax? + bx + ¢ = 0 xoua 0 ofWH 3 Koe-
dimieHTiB b abo ¢ DOPiBHIOE HYJIIO, TO PiBHAHHA HA3WBAIOTh HENOBHUM
KeadpamHum Pi6HAHHAM.

HEMNOBHE KBAOPATHE PIBHAHHA

ax2+bx+c¢=0,az0

SArmio Axrmio chm;ci
b=0,c=0, =0 c=0, b¢0,c—.0,
MAaeMo: MaeMo: Mae€Mo:
‘ 2 ax2 +bx=0
2 _ ax” -+ e=10, ,
gEe=0, ax? = —c x(ax + b) =0,
xZZO, C, x:Oaﬁoax+b:O,
xz = — —
x =10 1 b
OTXe, X = O, xz — e
a

/\

Axmo —— > 0 e
= a ’ Axmo —— < 0,
a
c TO KODEHIB
TO X; = _E’ HeMae
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®OPMYJ1A KOPEHIB
KBAOPATHOIO PIBHAHHA

Bupas b?2 — 4ac Ha3UBAIOTL OUCKPUMIHAHMOM K8aAdPAMHO20 PiéHAH-

Ha ax? + bx + ¢ = 0.

ax2+bx+c=0,az20,bZ0,c#=0

\
D =0b%—4daec
/1\,

Axmo D > 0,
—b++/D
0h =0y ks /0 :l;), fAxmo D < 0,
e TO KOPEeHIB HeMae
_b_D TO X g
xz =
2a

TEOPEMA BIETA
AKmo x; i x, — KOPeHi KBaJpaTHOTO PiBHAHHA x2+px+q=0, 10
X, tx,="p; x; %Xy =4(.
AKImo x; 1 X, — KOpeHl KBaJpaTHOr0 PiBHAHHSA ax?2+bx +c¢c=0, T0
X + X :—2; X, - Xy :£.
a a

KBAOPATHUW TPUYNEH TA PO3KIIAQAHHA MO0
HA JNIHINHI MHOXHWUKW

Keadpamuum mpuunenom Ha3sUBAIOTH MHOTQUYJIEH BUTJIALY
ax? + bx + ¢, 1e x — 3MiHHa, a, b, ¢ — yncaa, npudomy a # 0.

Kopenem readpamnozo mpuunrenHa HA3WBAIOTH 3HAUEHHA 3MiHHOI,

IJIA AKOrOo 3HAYEHHSA TpUUJieHa JOPiBHIOE HYJIIO.
Axmo x, i x, — KOpeHi KBaApaTHOTO TPHUUJIEHA ax2 + bx + ¢, TO
ax? + bx + ¢ = a(x — x,)(x — x,).
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Basxcaemo mobi cmamu eidomiuwwum 3a OcmpozpadcvKozo

Muxanno BacunboBud OcTporpaacbkuint Hapoamecsa 12 BepecHa 1801 poky
B c. MaweHHa MNMonTtaBcbKkol rybepHii (HUHi c. MNMaweHiska). Jian Ta npagian Muxainna
BacunboBuya cryunm B KosaLbKoMy BiicbKy, 6panu yyacTb y 6araTtbox 605X, He pa3
BUSBNSANM BilicbKOBY AobrnecTtb i repoiam. MabyTb, came ToMy B AUTUHCTBI Muxaino
BacunboBuy Tak MpisiB cTaTu BIiNCbKOBUM. Ane Momy cyagurnocsi cTaTu BCECBITHbO
BiJOMUM YUYEHUM.

Y anTuHcTBi Muxanno BUABNAB BUHATKOBY CMOCTEPEX-
nuBICTb | 3axonsoBaBcs BUMiptoBaHHAMWU. HaB4yaBcs BiH
y naHcioHi npu MNonTaBcbKin rimHasii, NoTiM y camii rimHaasii.
3aKkiHUMBLUM TiMHAa3io, CTaB BiNbHUM criyxadeMm Xapkis-
CbKOro yHiBepcuTeTy, a 3roaom i noro ctygeHtom. llicns
3aKiH4YeHHSA yHiBepcuTeTy 3 BiA3Hakow B cepnHi 1820 poky
MEHLL HiXX 3a pik NoToMy (Y KBiTHi 1821 poky) oTpumMye CTy-
NiHb KaHOMAaTa HayK 3a JOCHiAXEeHHS B ranysi npuknaaHoi
MatemaTuku. Y 1822 poui OcTporpaacbkuii BUpyLlae Ao
Mapwxa 3 MeTol yOOCKOHarneHHa CBOEl MaTemMaTuyHol
OCBITU, cTaBLUK crnyxayem yHiBepcuteTy B CopboHHi. Came
Tam BiH ny6nikye cBoOi nepLli HayKoBi npaui, cTae BigOMUM .
HayKoBLIeM Ta 3006yBae aBTopuTeT y chpaHLysbkux mate- M- B. OcTporpancermit
MaTuKiB. Ane 4epes3 nocTinHUMA Opak kKowTiB Mwuxaino (1801-1862)
BacunboBuy 6yB BUMYyLLEHWA 3anuwnTn Mapuk, Manxe MilKM nogonaBln B3UMKY
1828 poky wnax Bia MNMapwuxa oo MNMetepbypra. 5

HaykoBi kona lNMeTepbypra 3ycTpinu Monioforo BYeHOro 3 pagicTio i Hagiet. Moro
aBTOpUTET cepep neTepbyp3bkux AiAYiB Haykn 6yB BUCOKUM i He3anepeyHuM. Y Tomy
X 1828 poui OcTporpagcbkuit noyMHae BuKNagaubKy AianbHiCTb Y Mopcbkomy
KapneTcbkomy Kopnyci Netepbypra Ta ctae ag’toHKToM [NeTepbyp3bkoi akagemii Hayk.
A 3 1830 poky BUKNnajae e B YoTUPbOX BULLMX HaBYanbHUX 3aknagax lNetepbypra.
Y 1834 poui Octporpaacbkoro 6yrno o6paHo yneHoM AMepUKaHCbKOT akagemil Hayk,
y 1841 poui — uneHom TypuHcbKoi akagemii, y 1853 —uneHom PumMmcbkoi akagemii JliHdiB
i B 1856 poui — uneHoM-kopecnoHaeHToM [Mapur3bkoi akageMii Hayk.

Jlekuit OcTporpaacbkoro BiaBigyBanu He nuwie CTydeHTW, a W BMKNagadi, npo-
decopu, Bigomi MatemaTuku. Ycix npusabnioBana noro cucteMa BuUKnagaHHs npea-
MeTa — LUMpOKa 3ararnbHiCTb TEMU, BUPA3HICTb | CTUCHICTb BUKNAaAy, a TakoX Becenun
XapakTep Ta roctpuin po3ymMm. Ha nekuisx BiH 060B’'AI3KOBO BXWBaB YKpaiHCbKi CNoBa,
npucnie’a Ta NpuMkasku. ToMy CTyAeHTU 3aBXOW 3ragyBarnu Moro nekuii ia 3axsaTom.

YnobneHum nucbMmeHHukoMm OcTporpagcbkoro 6yB T.I0 LLleBYeHKo, 3 AKMM BiH OyB
0coBbuCTo 3HaloOMUii Ta 3HaYHy YacTUHY TBOPIB AKOro 3HaB Hanam’AiTb i oxoye Aekna-
MyBaB. Y 1858 poui, konu Tapac puropoBuy nosepTaBcs i3 3acnaHHs yepea NeTepbypr
Ha BaTbkKiBWMHY, Muxanno BacunboBud 3anpornoHyBaB Kob63apeBi AnNs NpoOXUBaAHHSA
CBOl0 NeTepbyp3bKy KBApPTUPY.

MNoBepHyBLINCH i3 3acnaHHg, LlleByeHko nucaB y «llloaeHHuKy»: «Benukun maTte-
MaTUK NPUNHAB MeHe 3 po3npocTepTuMu obiiMamMu, siK 3eMnsakKa i K CBOro CiM’aiHUHA,
O HaAoBro Kyauch BUDKOXKaBY.

Muxanno BacunboBuy OyB BU3Ha4YHOW, OopuriHasnbHow, ycebiyHo obaapoBaHoo
noiMHoto. Moro BUCOKO LiiHyBanu He TiNbKu 3a po3yM, a ii 3a HeaanexHicTb, AeMoKpa-
TWU3M, CKPOMHICTb, LWMPICTb | NPOCTOTY, 3a nosary 0o nogen npawi, 3a Woro rigHicThb.
MepebyBatoun Ha BepLUUHiI cnaBu, BLUAHOBaHWUIA 3a CBOI HayKoBi npaui B ycii €sponi,
OcTtporpagcbkuii nosogns cebe Hag3BMYaNMHO NPOCTO | He NOMB roBOpUTK NPO CBOI
3acnyru.

| xou aki 6 npobnemn po3B’'dA3yBaB yyeHui (BiH 3arimMaBcs anrebpoto, NpuknagHoto
MaTeMaTUKOolo, Teopielo Yucen, Teopielo NMOBIPHOCTEN, MexaHIKow ToLlo), yCi Moro
HayKoBI NpaLi No3HayeHi rMMbuHOo0 AYMKM N OPUTiHAMNBHICTIO, Y HUX HE3MIHHO NPUCYTHS
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LWKMpoTa Moro NornsaiB, YMiHHA rMMBoKo 3aHYpUTUCSH B CYyTb Npobnemu i 3HanTu 4uc-
NeHHi y3ararnbHeHHS.

Ha Bce xut1Ta Mmnxanno Bacunoosudy 36epir nobos o pigHOT 3eMrii Ta pigHOT MOBW.
Marxe LWOpOKy BNIiTKY BiH BUDKAXaB B YKpaiHy, 06 NOpUHYTU B MOBHWIA CMOKIA Ta
noMunyesaTUcA 4vynoBumMn kpaesuaamu. Ynitky 1861 poky OcTporpaacbkui, BiaBi-
Aylo4un cBOE pigHe ceno, 3axBopiB i 1 ciyHA 1862 poky nomep.

3a cBow Mamxke 40-piyHy HaykoBy AifnbHicTb Muxanno BacunboBu4 Hanucas
noHag 50 HaykoBUX Mpaub 3 pi3HUX ranys3en mateMaTuku: MateMaTU4HOro aHaniay,
aHaniTMyHoi i HebecHoi MexaHiku, MmaTeMaTU4YHOI i3nku, Teopii MMoBipHocTeln. CBoI
neparoriyHi norngaaun M.B. OcTporpaZicbkui BUKIaB y NipyYyHUKax 3 enemeHTapHoi
i BULLOT MaTeMaTuKu.

IM'a M.B. OcTporpaacbkoro HocuTb KpeMeHuyLbKUiA HalioHanbHUM yHiBEPCUTET.

Monpwu Te, Wwo Mmanxe Bce cBoe XUTTA Muxanno OctporpaZicbkuii 3aiMaBCs HayKO
nosa mexamu YKpaiHu, BiH CTaB LLMPOKO BiJOMUM cepef, CBOIX CMiBBIiTYM3HUKIB. ABTO-
puteT i nonynapHicte M. B. OcTporpaacbkoro 6ynu HacTifibKM 3HaYHMMU, LLIO caMe Noro
iM'A cTano CUMHOHIMOM y4yeHoro. baTbku, Bigaarym AUTUHY Ha HaBYaHHA, 6axanu in
«ctaTtu apyrum OcTporpaacbKum».

A aBTOp UbOro nigpyyHuka 6axkae cBoiM y4YHAM i BaM «cTaTu Bigomilummu 3a Octpo-
rpagcbKoroy.
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3ABAAHHA AAA NEPEBIPKMU 3HAHDb
3A KYPC AATEBPU 8 KAACY

il | 1. Bukonaiite gii:

2%, 5 925
a a b b2
2. IlogaiiTe y BUTVIAALL CTEIIEHsS 3 OCHOBOIO 4:
1) a" : a3 2) (a—2)5.
3. lna pyurmii y = \/; 3HAWAITL 3HAUEHHA l, AKe BiANOBigae 3HaYEH-
HIO x = 9; 36.

i2| 4. 3HaliAiTL 3HAUYCHHA BHUPA3y:

1) \/% +104/0,16; 2) V2 - 0,5 + (—/7)2.

5. CopocTiTs Bupas —§a‘2b7 . Zia—3b‘5.
7 10
6. Po3B’siKiTh piBHAHHSA:
1) 2x2 +13x + 6 = 0;
x2 3x — 2

x—1= x—-1"

2)

2x x+3 96
x—4 3x-12 x2 +3x’
8. Moropuuii yoBeH mogoaaB 36 KM mpoTtu Teuii i moBepHyBCA Hasan,

BUTPATHBIIIHN HA BECh IIIJIAX O rofl. SHAWAITHL BJIACHY INBUAKICTHE YOBHA,
AKIIO IMBUAKICTD Tedii piuKu DOpiBHIOE 3 KM/TOZ.

8x — 32
i4 9. IToOyayiiTe rpad@ik QpyHKOII Y = s bl
4x — x2

i3 | 7. CaopocTiTh BUpas

Hodamrkosi 3a60anns
(4] 10. Posp’suxirs piBmanma (x2 + 4x)(x2 + 4x + 3) = 10.

11. ToBexiTh, IO 3HaAUYEHHA BHPa3y Vi1 + 47 + Vi1 -7 € HaTy
' ’ Vi1 -7 V11 +7 '

PaJIBbHUM YHMCJIOM.
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3AAAYI TIABUULEHOI CKAAAHOCTI

PauioHanbHi BUupa3u

1. lloBeniTs, 1o AJA OOAaTHUX 3HaAUeHb a i b (a # b) 3HaueHHA ApoOy
a? - b _ : : a? + b2

OiJiblite 3a BigIIOBigHE 3HAUEHHS APOOY v
a—-b>b a+b

m* + m2n? + n*

2. CkoporiTs npid

m3 + n3
3. CpocriTs Bupas:
1 1
. S g
l)x y+z [ ¥yt -xt) x-y z;
1+ 1 2yz xyz
x y+z
m-n m? +n?+m

) 2m —n_ 2m? + mn — n?
(4n* + 4mn? + m2) : (2n2 + m)

-(n2 + n + mn + m);

4 1 4
3) ¢ - R );
x + o= HWNHE TR TR
Y+ = 4
2
5 2
1 (Lj _(a+b)?-4ab|  a* |
b-a a? — ab a?b? — bt’

5) p%-64 p? _4p?(2p +1),
4+2p1+p2 4—-4p1l+ p2 1-2p °
x1 gyl x2y2 x2 — 2 i

6 : : .

) x3+y3 (x+y)-3xy ( xy j

4. JloBediTh TOTOXKHICTB:

i) )
x2-——| |y+
y? x

1) — =

2) 1_'_l;v2+(:2—a2 (14_ 1 )(1_ 1 ):(b+c—a)2.

2bc a b+c a b+c 2bc ’
3)(.9c—y)2+3cy: x5 + Y5 + x2yd + x3y2 S
(x+y) —xy  (x? +y? + 2Py + 2y?) (a3 — y®) ’
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3adayi nioBuw,eHoi cknaoHocmi

10.

11.

12.

13.

4)[2—y+2(x—1)J:(y(x—1)+x(2—y) _ 1
y-1 x-2 y—1 x -2 x-y

9. loBexiTh omHy 3 TOTOXKHOCTelW BumarHoro maremaruka JI. Eiimepa
(1707-1783):

(a(a3 + 2b3)J3 B (b(2a3 + b3)J3 .

ad — b8 ad — b3

6. oBexniTs, 110 3HAYEHHA BUPA3y
1 1 2 4 8
+ + + +
1-a 14a 1+a2 1+a* 1+a8
€ Bigm’eMHUM Ajd OyIb-sIKOro 3HaAUeHHA a > 1.
7. HoBeniTs, 110 Koau x + y = 1, To
x Yy _2Ay—x)

y3 -1 x3-1 x2y2+3

8. oBexiTs, 110 KOJIU AJIA YUCET X, Y, 2, M, N, P COPABIKYIOTHCA PiB-

. X y =z . m n p
HocTi —+—=+—=11 —+—+—==0, To AJ8g HHUX COPABIKYETHCA
m n p ®X U g

Coooox? Y2 2R
i pinicTe — +—+— =1
m2 n?2 p

1 1
9. lloBeniTh, IO KOMH a + 5 =b+=—=c+—, TO a?b%c?2 =1 abo
c a
a=0b=8
Po3B’AXKiTh BiITHOCHO 3MiHHOI X PiBHAHHMA:
x—2 X —a
1) = 0; 2) = 0;
X —d x2 -1
3) (a — 2)x = a? - 4; 4) (@2 - 1)x = a? — 2a + 1.
Po3B’s:kiTH BiZHOCHO 3MiHHOI X PiBHAHHS:
x a 2x +a a l1+x a
=== -3 29 —— ==
a 2x 2a X 1-x b
x—a % X +a 3 2 4x + Ta
P - =T Y ——= :
a x—a a x—a x+a x2-a?

Ilopamox umcaa a mopiBHIOE —3, a IOPAAOK uucaa b gopiBuioe 5. AKum
MOKe OyTH IOPAJOK YHCJIa:

1) ab; 2 2. 3 2. 4) a + b?
b a

KeapgpaTHi kopeHi. incHi umcna
Posp’sa:xKiTh BiTHOCHO 3MiHHOI X PiBHAHHSA:

) Jx =a+3; 2) avx = a; 3)(@a+3)0x+2=a%-09.
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3adayi nioBUUWLEHOI CKNAOHOCMI

14. YRaxXiTh I1[ijle 4McJIo, IM0 € HANOJMMKUINM 0 KOPEeHA PiBHAHHSI:

15.

16.

17.

18.

19.

20.

21.
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1) (5v2 — 3V3)x + 4 = 0; 2) (5v/2 + 7/5)x = 13 + 24/3.
3HANUIITL 3HAUEHHS BUPAa3Y:
1)\/3 J13 - 443 2)\/I \/6 J25 — 46

3) \/\30\/5 - 52| - J52 + 3043,
CmpocriTs Bupas:

1)\/x+2\/x—1 +\/x—2\/x—1,mcmol<x<2;

2)\/10+\/ﬂ+m+\/%.
O0uuncCIIiTh:
J5++/3 J5+43
B B
V-3 55
V3 J5

2) (V3 + V2 + D3 + V2 - 1)(\/3 + 1 -V2)(1 + V2 - V/3).

IToOyayiiTe rpadik pyHKITII:

l)y:4x—\/x_2; 2)y:\/m-x.
3BiJIbHITHCSA Bif ippallioHAJIBHOCTiI B 3HAMEHHUKY JPO0Y:
J3V2 - 243 %) 1 ++/3)2 -
D 28 NI
8 —— gy 2+
(3 + m V6 -3 +42 -1"

Yu ¢ B3aecMHO O0epHEHNMM UMCJIA L AL i \/E?
p 1/ 3 5_v2

CmpocTiTs Bupas:

x +y)? -4y .x+9y+6@.

v fj &

1)




3adayi nioBuweHoi cknaoHocmi

23.

24.

25.

26.

27.

28.

29.

30.

31.

. CmopocritTh Bupas:

1 \/x2+x x2—y \/xz—x\/xz—y )2 \/} \/7
2./18y y
g x >y > 0;

Vb —a b-a /bz
2 + — -1, akmo b > a > 0.
)[\/b+a+\/b—a Jo2 —a? +a-b) Va? i

CropocriTs Bupas:
1 \/(a+2)2—8a. x2 +4

g EOpn

\/E X 2x

IHoBeIiTh TOTOMKHICTh:
x2 1 1
1)|1+V1-x2 + : + = 1-x2;
)( x/l—xz] (1—952 l—xz]
)
a—\/5+ Jb a+f f_a
a+<b  G—sb a—ab

Bigomo, 1o \/3 -x + \/5 + x = 3. He 3HaxonAauYy 3HaueHHA X, 3HAUJITH

2)

3HAUEHHS BUPAa3y \/(3 - x)(5 + x).

Bigomo, 110 \/24 - x2 — \/12 — x2 = 2. He 3Haxo#sa4yu 3HaYeHHA X,

3HANIITh 3HAUEHHA BUPa3y V24 — 22 + 12 — 2,
Binmomo, 1110 \/; + Y = 9, xy = 9. He sHaxofssum 3HaUeHb X 1 I, 3HAWITE:
D) x + y; 2) xx + yoy; 3) x2 + 2.

KeaapaTni piBHAHHA

i AKoro 3HaYeHHSA @ Mae€ JINIIle OJUH KOPiHb PIBHAHHMA:

1) (a + 4)x2 —(a + 5)x +1 = 0; 2) (a — 4)x%2 + (2a — 8)x +15 = 0?
Pos3p’sa:kiTh piBHAHHS:
1) 2(a -1)x%2 +(a+1Dx+1=0; 2) (@ + Dx2 — (a —1)x — 2a = 0.

SHaHITh KOPeHi PiBHAHHS:
1) Vx2 + x +x2 — 2x — 3 = 0;

2) x2 —dx + 4 +|x? + 2x - 8 =

3)‘x—\/;—6‘+\/x2—4x=0,

HoBeniTh, 110 YKUCIO 3 HEe MOXe OyTH AUCKPUMIHAHTOM KBaJIpPaTHOTO
piBHAHHA ax? + bx + ¢ = 0, akumu 6 He Gyiu miai umcaa a, b, c.
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3adayi nioBUw,eHoI CKNaoHoCcmi

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.
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Inss aKoro 3HAUYEHHSA 4@ CyMa KBaJapaTiB KOpPeHIB pPiBHAHHSA

x2 —(a + 2)x + a — 3 = 0 6yzge HafiMeHINOIO?
Ina saAKoro 3HaueHHA b cyma KBaJpaTiB KOpPEHIB piBHAHHA
x2 +(b+1x + b2 -1,5 =0 6yze Haii6iIbIIIO0?

KopeHi x, i x, piBuanna x2 + Va — 4 - x — 5 = 0 3a10BOJILHAIOTE YMOBY
1 1 18 o .
=gt S SHAHUTITE a.
i X 25
1 2
Hexait x, i x, — kopeHi piBHaAHHA 2x2 + Tx — 1 = 0. CkIagiTh KBagpaT-
He PiBHAHHSA, KOPEeHAMHU AKOI'0 € YHCJa:

1 1 % %
1) —i—; 2)L-383i 2-3; B) xx? 1 a8,

. i X%

1 2 2 1
IloBemiTh, IO KOJUM a, b i ¢ — CTOPOHM TPUKYTHUKA, TO PIiBHAHHSA
b2x2 + (b2 + ¢2 — a?)x + ¢2 = 0 He Mae KOpeHiB.
IMoBeniTh, 10 MOAYJbL Pi3HHUIIL KOpeHiB piBHAHHA 5x2 —2(5a + 3)x +
+5a2 +6a +1 =0 He 3a7eKUTH BiJ 3HAUEHHA a.
Posp’a:xiTh piBHAHHS:

1) x3 —Tx +6 = 0; 2) x3 —6x2 +5 = 0;
3) x3 —5x2 +6 = 0; 4) x* —2x3 —3x2 —-4x-1=0.
Po3B’A:iTh BiITHOCHO X PiBHSAHHSA:
" x2 -bx +4
D@+a-2)x=a-1; 2) = 0;
x—a
— 2 _
3) x—a _ 0 1) X (Ba + 4)x +12a _ 0
x2 —4x + 3 x—3
_ 2 _1
5) X —a) _ 6) L "~ =% nea=o.
x+7 ax—-1 a
) x2 +ax+9
IOnss AKUX 3HAUEHb d PiBHAHHSA 1 = 0 Mae JuIile OgUH KO-
L'
piHB?
Po3B’sa:KiTh piBHAHHA
38 x + 10 x + 10

- = .
x?—x24+20x-100 x2-x+10 x2+x-10
Ilisa aKux 3HadeHb a i b Tpuunen 4x2 + 36x + (a + b) € HOBHUM KBaj-
paToM, AKIIO Bimomo, 1o a — b = 37
CmpocriTh Bupas:
1)( 1 . 2x N 1 ]2 (x -3 +12x
x2 +8x+2 x2+4x+83 x2+5x+6 9 ’

2 _ 2 _ 3p2
3a“ + 2ab - b _2+10(ab 3b4)

2
) a? + 4ab + 3b? a? — 9p2




3adayi nioBuwLeHoI cknaoHocmi

44.

45.

46.

47.

48.
49.

50.

o1.

52.

53.

Po3B’s:KiTH BiZTHOCHO X PiBHAHHS:

x2 +1 1 x
h— - =—;
a‘x—2a 2-ax a
2) x+2+ 3—-x =3x+2,nea¢0.

3x —a 3x2 + 2xa — a? x+a
Posp’sa:xkiTh piBHAHHS:

x-3 x+3 x+6 x-6
1) + = +
x—-1 x+1 x+2 x-2
x—-2 x+2 28 x-4 x+4

+ F—= + .
x-1 x+1 15 x—-3 x+3
Posp’sikiTh piBHAHHA:

1)vVx—-5=x-11; 2) Vx2 + 20 = 22 — x2,

Posp’sikiTh piBHAHHA:

1) [2x2 + 4x — 5| = |x2 + x}; 2) 3x% -4 =5|x - 1|,
IloGynyiiTe rpadik piBHAHHS X2 — Sxy + 6y2 = 0.
Posp’sikiTh piBHAHHA:

2 2 2 2
1)(2x+1j +[3x—4] _ 2, 2) (5x—6) +(7x—2) _ 4,25;
3x — 4 2x +1 2-Tx Bbx — 6

2
3)7(x+l)—2(x2+i):9; 4) 3 L +4(£—E)—8:0.
x x2 x2 9 3 x

Y cymnepMapKeT IIPHMBE3JIX s0JIyKa Iepmioro coprty Ha cymy 2280 rpu
i mxpyroro copry Ha cymy 1800 rpu. Aximo mpogatu Bci ssbayKa omTom
oo OnHiNM IiHi — Ha 9 rpH HMXKUIA Bifg IiHM Kisorpama mepImoro copTy,
TO BHUPYYKa CKJIaJe 3alliaHoBaHy cymy. CKiJIbKM KijgorpamiB sOJIyK
IIPUBE3JIX B MapKeT, AKIIO sA0JIyK IPYyroro copry OyJjo Ha 5 Kr Oijablie,
Hi)K AOJYK IEepIIoro copry?

3arazasu Iijie mogatTHe 4umcso. o HOro mpaBopyd JOIUCAJIU TuQpPy 7
i Biy OTpMMAaHOTO YMCJa BiIHAJAW KBaApaT 4mcjia, Imo 3aragaan. PisHUITIO
3MeHIIMIN Ha 75 % i omep:kaam 3aramaHe umcJio. SIKe umciio 3aramaim?

3 micra A B micto B, Bigcranp M axumm 164 kM, 3i mBuaKicTiO
20 xkMm/ron BuixaB BeJjiocunequcT. Yepea 2 rosg y TOMy caMOMY HAIIPSIM-
Ky BUiXaB MOTOIHMKJICT, AKMIi, 00irHaBIIM BeJOCHUIIEAVCTa, NPHOYB
y micto B i ompasy moBepHYB Hasajd. SHAWAITh INBUAKICTH MOTOILH-
KJicTa, AKINO BiH 3ycTpiB Bejocumenmmcra uepes 2 rom 45 XB micad
TOro, AK MOro oOirHas.

’

2)

3 micra M y micto N 3i mBuaKictio 12 KM/Toa BHixXaB BeJIOCUIIEINCT.
Yepes 1 rog y ToMy camMOMy HaAIIPAMKY 31 mIBHAKicTIO 15 KM/rona BH-
ixama BemocuneamcTka. Ille uepes 1 roxg 3 micra M y TomMy camMomMy
HaAIIPSAMKY BHIXaB Ie ¥ MOTOITUKJIIICT, AKUH OGirHAB OJHOTO 3 BEJIOCH-
nepucTiB uepe3 10 XB micsia Toro, sk o0irHaB iHIIOro. 3HAWIITH IIIBU/I-
KicTh MOTOIIMKJIiCTa, AKIIO BOHA OijsbIra 3a 50 KMm/ron.
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3adauyi nioBUuw,eHoi cKNaoHoCcmi

54.

55.

56.

57.

\ JKin

el

O
3 micTreurka A mo micteuxka B i 3 B 1o A ogHOYACHO BUMNIIM IBa IIi-
moxoau. Ilepmuit mpubyB no B uepes 0,8 rox micaa ixHBOI 3ycTpiui,
a apyruii npudys mno A udepes 1,25 rop micias ixHbOI 3ycTpiui. CKiIbKH
roauH OYB y AOPO3i KOMXKHUMN 3 minroxomais?

ITo ABOX B3a€EMHO NEPHEHAUKYIAPHUX AOPOrax PyXalOThCA B HAIPAM-
Ky mepexpecTtda mimoxiz i Begocunenuct. ¥ AeAKUU MOMEHT 4yacy HiIIo-
Xim sHaAXOOUTHLCA HA BiAcTaHI 2 KM, a BeJOCHUIIeOHCT — Ha BigcTaHi
3,75 kM Bijg mepexpects mopir. Uepes sSKui yac BifgcTaHb MisK HUMHU
mopiBuoBatuMe 1,25 KM, AKINO IIBUIAKICTH IiIlmoxojaa 9 KM/Troja, a Be-
JocumnenncTa — 15 xm/ron?

Ipa Ta Oner maam pasoM HaOpaTH TeKCT A0 meBHoro Tepminy. Ilicia
TOro AK Oys0 HabpaHO HOJIOBHHY TekKcry, Omer saxsopis, i Tomy Ipa
3akiHumaa pobory Ha 2 mHi misHimie, HiXK mepeadauasiocsa. 3a CKiIbBKH
IHIB Mir 0 HaOpaTH TeKCT KOXKHHUU 3 HUX CaMOCTiiiHO, Ko Ipi Ha 11e
sHamobusoca 0 Ha 5 gHiIB MeHIne, Hixk Osery?

Yepes mepmiuii KpaH MOKHA HAOBHUTH pPe3epByap BOMO Ha 24 XB

. . 2
OIBHAIIE, HiXK uUepe3 Apyruii. JKIMO clouaTrky 3 pesepByapa 3aIlOB-

HATH Yepes MEePIUHA KpaH, a IOTiM YacTUHY, IO 3aJHUINAJIACH, — JYepes3
Ipyruii, TO BUTPauYeHUil Ha 1e 4dac Oyme Ha 33 XB OijbIIumM, HiXK dac
HATIOBHEHHS pes3epByapa OJHOUYACHO Uepe3 oOuaBa KpaHU. 3a IKUU Hac
MO’KHA HATIOBHUTHU PE3epByap uepes KOXKHUKN KPaH OKpeMo?

VL
KW 6 naywi J YkpaiHka KatepuHa [loxapcbka, BunyckHuusa BonuH-
; CbKOro HauioHanbHOro yHisepcuteTy iMeHi Jleci YkpaiHku,
oTpymana npecTUXHY MiXXHapoAHy Npemilo 3 MaTeMaTuku

«Joseph F. Traub Information-Based Complexity Young Researcher Award 2023». Taka
npeMis LLIOPOKY NPUCYOXXYETbCA OAHOMY MornoaoMy (4o 35 pokiB) BUeHOMY-MaTema-
TUKY 3a 3HAYHUI BHECOK Y Teopito iHbopMaUiltHOT cknagHoCTi.

Y 2015 poui KatepuHa lNoxapcbka BCcTynuna 4o acni-

paHTypu BigAiny Teopii yHKUiA IHCTUTYTY MaTeMaTuku ' i AupiTo

HAH YkpaiHu, oe 3axuctuna kaHauaaTcbKy aucepTauiio
Ha Temy «KpaLli HabnuXXeHH:A Ta eHTPONIiHI Yucna Knacie
nepioauyHUX yHKUin 6aratbox 3MiHHMX». NMpogoBxuna
CBOI HayKOBi JOCnigXeHHS Ha nocafi HayKoBOro cnispo-
GiTHMKa BigAainy Teopii yHKUIR IHCTUTYTY MaTeMaTUKW.
Y 2020-2021 pokax KaTtepuHa lNoxapcbka oTpumMyBana
ctuneHgito HAH Ykpaihnm gna monoamx HaykoBLUiB,
ay 2021 pouj, y cknafi konektusy cniBpobiTHUKIB Bioainy

cqmpwd AmTERN

Kamepuna Iloxcapcvka

Teopii dyHKUin (KaTepuHa Moxapcbka, TetaHa CTtenaHiok Ta Ceprii AHyeHko), 6yna
Haropo)eHa npeMieto npe3vaeHTa YKkpaiHu Ans Monoaux y4eHux.

HWHi BOHa € TakoX NOCTAOKTOPCLKOK AocnigHuuero y MicTi XemHil (HimeyduHa),

sIK cTuneHpgiatka Big poHay Nym6onbaTta. KomaHaa, B sikii BOHa Npautoe, 3aMaeTbes
DOCNIOXKEeHHSIM cy4YacHUX 3adad Teopil HabnmxeHb Ta po3pobKok anropuTmie Ana
3MeHLUEeHHs iHcpopMaLiiHOT cKknagHOCTI, WO 3HaXoAATb 3aCTOCYBaHHA Y MalUMH-
HOMY HaBYaHHi.
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BIAOMOCTI 3 KYPCY MATEMATUKU 5-6 KAACIB
TA AATEBPU 7 KAACY

OecaTkoBi apobu
Hodasanna i gi0HimanHA decamKosux dpobie 1) 47,813  2) _12,47

BUKOHYIOTH IIOPO3PAMHO, 3aIllMCYIOYM 1X OAWH 9,4 5,893

i OAHUM TaK, 00 KoMa poa3MimryBaJiacs ITif 17.213 W7

KOMOIO. d ’
[To6 nepemroxumu dea decamrosux dpoou, 1) 4,07 2) ,.0,017

Tpeba BUKOHATH MHOXKEHHS, He 3BepTaldu 2,9 0,9

yBaru Ha KOMH, a IOTIM y JOOYTKY BiZoKpemmu- 3663 0.0153

TH KOMOIO CIIPpaBa HAJIBO CTiIbKM IUGMP, CKiIb- + 814 ’

KK IX CTOITh IIicJigs KOMH B 000X MHOMKHHKAaX ————

pasom. 11,803

yucso, Tpeba BUKOHATH JiJIeHHSA, He 3BepTalouM yBaru

II1o6 nodiaumu Oecamkosuit Opi6 Ha HamypaJavHe 0,024 |5

- - - - e 20 0 0048
Ha KOMY, IIPOTe IIicJs 3aKiHYeHHA OiJIeHHA Iijgoli va- ——— (Y
CTUHU JiJIeHOoro Tpeba B YACTI[l IOCTABHUTU KOMY. _40
40
0

IITo6 nodiarumu Odecamrkosuil Opi6 Ha Oecamkosuil, Tpeba B HiJIeHOMY
i MiAPHUKY TIepeHecTru KOMY Ha CTiJIbKU NmMudp MpaBOpyd, CKiJIBKU 1X CTO-
iTh micJiA KOMH B OIJIBHHUKY, a HIOTiM BHMKOHATH [iJIeHHS Ha HaTypaJbHEe

yucygo. Ilpuxkaad. 12,1088 : 2,56 = 1210,88 : 256 = 4,73.
3BUYaMHI apobu
YHacTKy Big nijleHHA uwuciaa a Ha 4yucjio b MOXKHa 3anmucaTH y BUTIAML

. a o
38uy4aiiHozo 0pody X Ie a — YuceAbHUK Opoby, b — HOT0 3HAMEHHUK.

OcHogHa 6aacmusicmb Opo6y: BeauumHa ApoOYy He 3MIHUTBHCA, SAKIIO
HOT0 UHMCEJbHUK 1 3HaAMEHHHK IIOMHOMKHUTHU a00 HOALIMTH Ha ONHe I Te
caMe HaTypaJbHe YMCJO.

Ilpukaadu. 1) % = % = % (ckopoTum ApPio % Ha 5);
2) % = ?—2 = % (3Besim Apib % 10 3HaMeHHHuKa 14).

IIpo6u 3 o0Hakos8uMuU 3HAMeHHUKaMUu dodarombv i 6i0HIMamMb, BUKO-

a b a+b.a b a-b
pucroByroun popmyaun: — + — = 1 === ’
e ¢ c c cC c
4 2 6 17 3 14
II ou. 1)—+—=—; 2y ———— ==
puragom, 1) g+g Sy )10 19 19
5 5 5 11 11 11
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O

IITo6 dodamu abo gioHamMU OpoOU 3 PISHUMU 3HAMECHHUKAMU, IX CIIOUAT-

Ky 3BOJATH 0 CIILJIBHOTO 3HAMEHHHKA, a IIOTiM BHKOHYIOTH JIil0 3a IpaBHU-
JIOM IogaBaHHA a0o0 BigHiMaHHA APOOiB 3 OMHAKOBUMY 3HAMEHHUKAMH.

5 3
1 %3 549 14 7
Ilpuknaou. 1) —+ — = =—=—
6 10 30 30 15

%5 21-10 11

gy — B P
) 8 1z 24 24

Tax dodaromeu i 8iOHIMaOMb MIWAHL YUCIA.

ih 38 4+9 13 1
IIpukxaadu. 1)5§ +2— =7 = ¥ =8

4 12 ‘12 12
4/ 5/ 3
oy7t _g3 -116-15_, 1
5 4 20 20

2/ 34 _
3)5%-2é _g2 D _,36-19 p00

6 18 18 18 18"

106 nomHomumu 0ea Opobu, Tpeba IMEPEMHONKHUTH IX YMCEJIbHUKHU i IX
3HAMEHHUKHU 1 TepIuuii JoOYTOK 3almucaTv YMCeJIbHUKOM, a APYyruil — 3Ha-

a ¢ ac
MEeHHHUKOM: — - — = —.
b d bd
ITpuraadu. 1)5 Ly 1’5/')(4/7_1
L 8 15 L8 15, 12
2)7.§:Z.§:7;3:ﬂ:41;
5 1 5 1-5 5 5
1 10
B2l a2 7.30, F-80 _10 .,
T 3 7 1,3(-/7/1 1
106 nodiaumu odun Opi6 Ha Opyeuil, Tpeba mijleHe NMOMHOXKHWUTH Ha
i06, oOepHeHU N0 OiIBLHUKA: E ﬁ_ﬁ_ﬂ_ﬂ
= : oA b 'd b ¢ bc
2 2 7T 14
Ilpurnadu. 1)— 4 2 7 _2:7_ .
T 5 3 5-3 15
2
2)2l 1§:§;Z:§.§:5'/‘4’ :10_13
274 24 27 2.1 7 7

HonatHi i Big'eMHi uncna
Modyaem umciia Ha3WBaIOTh BiJCTaHb BiJl TOYaTKy BiJJIIKYy A0 TOYKH,
10 300paKye Ie YMCJIO Ha KOOPAWHATHIA IpPAMiH.
MogyneM momaTHOI'O YMCJIA i UMCIA HYJIb € caMe IIe YHCJIO, a4 MOAYJIeM
., . a, akmo a = 0,
BiJI’€MHOI'O UMCJIa — OPOTHUJIEKHE HOMY UHCJIO: [a| =
—a, araio a < 0.
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Bioomocmi 3 Kypcy mamemamuku 5-6 KNacise ma anzebpu 7 knacy

O
1 1
Ipuraadu. 3| = 3; |-2| =2; 0| = 0; |n| = =; 271 =2
II1o6 dodamu dea 6id’emHux uucaa, Tpeba momaTH iXx MOZAyJi U mepen
OTPUMAHUM PEe3yJbLTATOM 3ammcaTy 3HaAK «—». —3 + (—7) = —10.

IITo6 dodamu dsa uucaa 3 pidHUMU 3HAKAMU, Tpeba Bim OiJIBIITOTO MO-
OyJs JOAAHKIB BIIHATU MEHIIHNN MOZIYJb i IIepeJ OTPUMAaHUM pPe3yJbTaToM
3amucaTy 3HAK TOrO AOJaHKa, MOAYJb SAKOT0 OiJIbITUM.

Ilpuknadu. 1) =5 + 5 = 0; 2) 7T+ (-3) =4; 3) -9 + 5=—4.

106 8id o0HOz0 wucna i0HamMU Opyze, Tpeba N0 3MEHIITYBAHOTO OMATHU
YMCJIO, IPOTHUIEKHE Bifl’eMHUKY: a — b = a + (—b).

IIpuxkaaou. 1) 5—-11=5+(-11)=-6; 2)-3-T7=-3+ (-7)=-10;
3)—-6—-(-DN=-H+9=4; 4HD4—-(—-T7)=4+ 7=11.

obymox mBOX UmceJl 3 OMHAKOBUMU 3HAKaMHU HOPiBHIOE HJOOYTKY iX MoO-
nyaiB. IJoOyToK ABOX Uucesa 3 PiBHUMU 3HAKAMU JOPiBHIOE NOOYTKY iX MO-
IYJIiB, Y3ATOMY 31 3BHAKOM «—».

Ilpuxkaadu. 1) =2 - (=7) = 14; 2)4 - (-2)=-8.

Qacmka OBOX UHCeJl 3 OJHAKOBHMU 3HAKaAMM AOPIBHIOE YaCTI[l Big Ii-
JeHHA ix moxyJiB. YacTka ABOX 4YMCeJ 3 PIBHMMH 3HAKaMHU JOPiBHIOE
YacTIl BiJi AiJeHHS iX MOAYJIB, Y3ATiH 31 3HAKOM «—».

IIpuknadu. 1) —18 : (—3) = 6; 2) 4. ; (—1) = —4; 8) —20 ; 4= -4,

PiBHAHHSA

Kopenem, abo pose’sszkom, piéHAHHsA HA3UBAIOTHh YHCJIO, sIKE II€ePETBO-
pPIo€e PiBHAHHA B IPaABUJIBHY UMCJIOBY PiBHICTb.

Ilpurknadu. 1) Yucmo 3 € xKopeHeM piBHAHHA 2x — 5 = 1, OCKiIBKHI
2+-8—-56=1,

2) Yucio —2 He € KopeHeM PpiBHAHHA 3x + 7 = 0, OCKiIbKU
3:-(—2)+7=1=0.

Pozg’ss3amu pieHsAHHA — O3HaUYa€ 3HAWTHM BCi Moro Kopexi abo moBecTu,
III0 KOPEeHiB HEMAaE€.

JlBa piBHAHHA HA3WBAIOTh PIBHOCUJbHUMU, AKIIIO BOHU MalOTh OAHI i Ti
cami KopeHi. PiBHOCUJBHMME BBa)XaloTh 1 Taki piBHAHHA, AKI He MalOThb
KOPEeHiB.

ITpuknadu. 1) PiBaauua 4x = 8 i x + 3 = 5 — piBHOCHMJIBHi, OCKiIBKH
KOJKHe 3 HUX MAa€ €eQMHHNH KOPiHb, IO JOopiBHIOE 2.

2) PiBHAHHA 7 — x = 6 1 10x = 20 He € PiBHOCUJIBHUMU, OCKIIBKHU IIEep-
IIIe Ma€ KOPiHBb — umcJyo 1, a gpyre — uucJjo 2.

ITig yac pos3B’ss3yBaHHA Pi6HSHb BUKOPHCTOBYIOTH TaKi esacmusocmi:

1) axmo B OyOb-sIKifi yacTWHiI PiBHAHHS PO3KPUTH AYKKH ab0 3BeCTU
MMOAiI0OHI JOJAaHKM, TO OJEPyKHUMO PiBHAHHA, PiBHOCHUJIbLHE JaHOMY;

2) AKIIO B PiBHAHHI IIepeHecTH AOAAHOK 3 ONHi€l 4YacTHHHU B iHIIY, 3Mi-
HUBIIXA WOTr0 3HAK HA IPOTUJIEKHUMN, TO OLEPKUMO PiBHAHHSA, PiBHOCHJIb-
He TaHOMY;
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O

3) AKIIO O0MIBI YACTHHM PIiBHAHHS MOMHOMKMTH a00 IOALINTH HAa OgHE
1 Te caMe, BiAMiHHe BiJ HYJIA, YUCJIO, TO OJIePKUMO PIBHAHHA, PIBHOCUJIb-
He JaHOMY.

PiBuauua Burasay ax = b, ne a i1 b — geaki umcia, x — 3MiHHA, Ha3UBa-
IOTh JIHIUHUM PIi6HAHHAM 3 O0HIEW 3MIiHHOMW.

HaHi npo po3B’A3KH JiHIAHOrO PiBHAHHA IOAAMO 3a AOIOMOI'OI0 CXEMU:

ax =>b

e e

Axmo a =0,
b b=0,

TO X = — TOo X — OyIb-AKe

a YUCJIO

Axmio a =0,
b#0,
TO KOPEeHiB HeMae

Axmio a = 0,

ITpuxkaadu. 1) —0,5x = 14; 2) O0x =5;
x =14 : (-0,5); PiBHAHHA He MAae€
x = —28. KOpEeHiB.

Bararo piBHAHB MOCJIiTOBHUMHU HEPETBOPEHHAMHU 3BOAATH [0 JIIHIMHOTO
pPiBHAHHSA, PIBHOCUJIBHOTO JaHOMY.

ITpuxkaadu. 1) 5(x + 2) — 4x = —=3(x + 7).
Poskpumemo nyxkru: 5x + 10 — 4x = —3x — 21.
Ilepenecemo nomaHKH, IO MICTATH 3MIHHY, y JIiBy YaCTUHY PIBHAHHA,
a iHImi — y mpaBy, 3MIHMBIIN 3HAaKH AOJAaHKIB, AKi IIepeHOCHMO, Ha IIPO-
TUJEXKHi: Bx — 4x + 3x = —21 — 10; 3Begemo nmoxmiOHi gomaHKHU: 4x = —31;
PO3B’SKEeMO OTPUMAaHe JiHiiTHe piBHAHHA: x = —31 : 4; x = —7,75.
Bionogidv: —7,75.
x+1 b5b-x x+13 ) )
2) 2 + 3 = 6 IloMmHOXXMMO O0MABI YacTHHHN PiBHAHHA Ha
HaliMeHIIIe CIIiJIbHe KpaTHe 3HaMeHHUKIB Apo0iB — umcso 6:
6(x +1) N 6(5-x) 6(x+13)
2 3 6
3(x+1)+ 2(56—x)=x+ 138.
Hai po3B’sA3yeMO, K y IIONEPEIHBOMY IPUKJIAII:
3x +3+ 10 - 2x = x + 13;
3x —2x —x=13 -3 — 10;
Ox = 0; x — Oyab-sIKe YHCJIO.
Bidnosidv: 0yab-aKe YHCJIO0.

CreniHb 3 HaTypa/iIbHUM MOKA3HUKOM

CmeneHem iucaa a 3 HAMYPALbHUM NOKA3ZHUKOM N Ha3WUBAIOTH TOOYTOK
n MHOXHHUKIB, KOKHUHN 3 AKUX NOPiBHIOE a. CmeneHem uucia a 3 IOKa3-

HUKOM 1 Ha3WBarlOThL came IIe YHCJIO.
ITpukaadu. 1) 104 =10-10-10-10 = 10 000;
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o4 -3 (-5

3)1,81 =1,8; 4)02=0-0=0.
Baacmusocmi cmenens 3 HAMYPAAbHUM NOKASHUKOM:
am™a = g™tn, (ab)" = a"b", am" = (am)"* = (a")™,
am ) an — am—n’ am+n — aman’ anbn — (ab)n‘
IIpurkaadu. 1) a7a8 = a8 = g15, 2y m® : m=m51 =m?

3) (b5)10 — b5 10 — b50

BUKOpPHCTOBYIOUH BJIACTHBOCTI CTeIlleHd 3 HATYPaJbHHM MNOKA3HHKOM,
MOKEMO 3HAYHO CIIPOINYBATHU OOYMCJIEHHS.

ITpurkaadu. 1) 1275 : 1274 = 12754 = 1271 = 127;
2) (23)8 410 — 93-8 . (22)10 — 224 220 — 924-20 — 94 _ 16
35. 92 35 . (32)2 35 . 34
_ — — 35+4-6 _ 33 _ 27.
3) 272 (33)2 36 2
4) 512 - 0,212 = (5 - 0,2)!12 = 112 = 1;
529 -0,68=2-28-0,65=2-2-0,5¥=2-18=2-1=2.

OpHouneH

ITisi Bupasu — umciia, 3MiHHI, 1X cTemeHi if JOOYTKH — HA3WBAIOTh 00HO-
YyjleHamul.

9
Haunpukaan, 7; —ﬁbzc; 7a’°m3 — OMHOYJIeHH;

BuApasu m + c¢2, p3 — 2a + 3b; — He € OTHOUJIEHAMMU.

a—
AKII0 OgJHOYIEH MICTUTh TiTBKM OJWH YMCJOBHUYN MHOXXHUK, 1 IO TOTO K
el MHOKHHUK 3allMCaHO NEPIINM, Ta MICTHUTh CTeNeHi PI3HUX 3MIHHUX, TO
TaKWil OJHOYJIEH HA3WBAIOTH 00HOUJICHOM CMAHOAPMHO20 8U2NA0Y.
Hamnpurnazn, 2a2b — omHOYJIEH CTAHZAPTHOTO BUTIALY, a4 OMHOYJIEH
2a2b - (—3ab”) He € omHOUNEHOM CTaHAApTHOro BHUTIARy. lleii omHOUIEH
MOJKHA 3BECTHU [0 OJHOYJIEHA CTAHJAAPTHOI'O BUTJIALY:

2a?b - (-3ab") = 2 - (-3) * (a?a) * (bb") = —6a3b8.
MHOKeHHS OTHOYJIEHIB

ITpurknadu. 1) —2x2y7 - bx = -2 - 5 - (x2x) - y7 = —10x3y”

2) %pscs . (—%p‘lmz) ) 1%63,71 — % ) (_g) ) %(p3p4) - (c8¢3) - (m2m) =

1
— — = plellys,
9 P
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IlinHeceHHsA OMHOUYJIEHA OO CTEIeHS
ITpuknadu. 1) (—2m3n*)3 = (=2)3 - (m3)3 - (n*)3 = -8mn12;
2) (—C5d8)6 — (_1)6 . (05)6 . (d8)6 = 30448,

MHorounen

MHozounenom Ha3WBAIOTh CYMYy OAHOWIeHiB. MHorougeH, 1110 € CYMOIO
O/THOUJIEHIB CTaHIapTHOTO BUTJANY, cepel AKUX HeMae MOAIOHUX IoJaH-
KiB, HA3MBAIOTh MHOZOYJLEHOM CMAHOAPMHO20 8U2NA0Y.

Muorounen 3m2n — bmn? + Tm2n + mn? He € MHOTOUYJIEHOM CTAHAAPT-
HOTO BUTJIANY, ajie Horo MOKHa 3BEeCTU JI0 MHOTOUJIeHAa CTAaHIAPTHOTO BU-
raany: 3m?n — bmn2 + Tm2n + mn? = 10m2n — 4mn?.

JlomaBaHHA i BiTHIiMAHHS MHOTOYJIEHIiB

ITpurnadu. 1) (2x2 + 3x — 5) + (x* — 8x) =2x> + 3x — 5 + x> — 3

= 8x2 —5;
2) (3a2 -5+ 2a) — (22 + 7 —-3a)=3a2 -5+ 2a — 222 — 7 + 3a =
=a? + ba — 12. T _

MHoOXeHHS OJHOUYJIeHA HAa MHOI'OUYJIeH

Ipukaadu. 1) 8a(a® — 2a + 7) = 8a - a® + 3a * (-2a) + 3a - 7 =
= 3at — 6a? + 21a;
2) —2xy(3x2 — 5xy + y?) = 2xy - 3x2 — 2xy - (— 5xy) — 2xy - Y2 =
= —6x3y + 10x2y? — 2xy3.
MHOKeHHA MHOTOUWJICHA HA MHOTOUJIEH
(a + b)(x + y) =ax + ay + bx + by.

ITpurkaadu. 1) (8x — 5)(x + 2) = 3x2 + 6x — 65x — 10 = 8x2 + x — 10;
2) (2a — b)(a? — 3ab + b2) = 2a3 — 6a2b + 2ab? — ba? + 3ab? — b3 =
= 2a3 — Ta?b + 5ab? — b3.
DOpMyJIH CKOPOYEHOT0 MHOMKEHHS
(a — b)a + b) =a? — b2, (a — b)(a? + ab + b2) = a3 — b3,
(a + b)2 =a2 + 2ab + b2, (a + b)(a? — ab + b2) = a3 + bd.
(a — b)2 =a? — 2ab + b2,

ITpurnadu. 1) (x — 5)(x + 5) = x2 — 52 = x2 — 25;

2) 2m +3)2=02m)2+2-2m-3+32=4m2+ 12m + 9;

3) (5x2 — 2xy)2 = (5x2)2 — 2 - 5x2 - 2xy + (2xy)2 = 25x% — 20x3y + 4x2y?;
4)(a-3)a2+3a+9)=(a—-3) a2+ 3a + 32)=a3 - 33 =qa% - 27;

2
5) (lb + cz)(llﬂ EFNE c4j = (lb + c2j((le PR (Cz)ZJ =
2 4 2 2 2 2

3
(L) -l
2 8
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Po3sknapaHHA MHOroysieHiB Ha MHOXXHUKW
BuHeceHHS CHiTbHOTO MHOKHHMEKA 3a aAy:kku ab + ac = a(b + ¢).
Ipukraadu. 1) 12x2 + 15x = 3x - 4x + 3x - 5 = 3x (4x + 5);
2) 25a3b — 20a2b? = 5a2b - 5a — 5a?b - 4b = 5a?b(ba — 4b).
Cnocio rpynyBaHHsA
ax +ay + bx + by =a(x + y) + b(x + y) = (x + y)a + b).

ITpuknadu. 1) ab — ba + 2b — 10 = (ab — ba) + (20 — 10) = a(b — 5) +
+ 2(b — 5) = (b — 5)(a + 2);

2) a?b + ¢2 — abc — ac = (a?b — abc) + (¢2 —ac) = abla — ¢) — c(a — ¢) =

=(a — c)(ab — ¢).
Buxopucranaa (popMyJs CKOPOUYEHOTO MHOKEHHS
a? — b2 = (a — b)a + b), a® — b3 = (a — b)(a? + ab + b?),
a?+ 2ab + b2 = (a + b)?, a® + b3 = (a + b)(a? — ab + b2).

a® — 2ab + b?% = (a — b)?,

ITpuknadu. 1) x2 — 49 = x2 — 72 = (x — N(x + 7);

2)m2+10m +25=m2+2-m -5+ 52 =(m + 5)%;

3) 4a%2 — 12ab + 92 = (2a)2 — 2 - 2a - 3b + (3b)? = (2a — 3b)?;

4) 3 -64=c3-43=(c—4)(c2+c- 4+ 4%2)=(c — 4)(c2 + 4c + 16);

5) 1 6+ 9 — lxz 3+(y3)3: lx2+y3 lx2 2_lx2.y3+(y3)2 —
8" TV T2 2 2 2

1 1 1
—[Zx2 483 || 22t — =23 + 48 |.
(2 ot ](4 2 Y y)

DyHKuUin

JAKIO0 KOXKXHOMY 3HAUEHHIO He3aJIeXKHOlI 3MIiHHOI Bi[IIOBi/lae €AMHE 3HAa-
YeHHs 3aJIe)KHOI 3MIHHOI, TO TaKy 3aJie’KHICTh HasMBalOTh PYHKUIOHALL-
HOM0 3aaexcHicmio, abo QyHKUiETO.

3MiHHY X ¥ IbOMY BUMNAJAKY HA3WBAIOThb HeE3AJLCHCHOW 3MiHHOW (abo ap-
2YyMeHmoMm), a 3MIHHY Y — 3aJiexcHol 3miHHOow (abo pyHKUic0 Bix 3agaHO-
ro apryMeHTy).

Yci sHaueHHa, AKUX HaOyBae HesaJjeKHa 3MiHHaA (aApryMeHT), YTBOPIO-
IOTh 001aCcmb 6U3HAYCHHA QYHKUIL; yCi 3HaUeHHA, AKUX HaOyBae 3ajiesKHa
saMmiHHA ((PYHKIIifA), YTBOPIOIOTEL 00/1aCMb 3HAYCHb QYHKUIL.

JliniilHoro Ha3UBAIOTh (PYHKIIIO, AKY MOKHA 3amgaTu (popMyJI0I0 BUTJIA-
oy y = kx + [, ne x — He3anexXHa 3MiHHA, k 1 [ — gedki yucJa.

I'padikom Oyab-skoi JriHifiHOI (pyHKIIII € mpama. Iasa mobymoBu rpa-
dika giHiNHOI QYHKII JOCUTH 3HAUTH KOOPAWHATH ABOX TOYOK rpadika,
MO3HAUYMTH 1 TOYKHW Ha KOOPAMHATHIN TJIOIIWHI Ta NPOBECTH Yepe3 HUX

IPAMY. .
IIpuknad. Ilobynyemo rpadik GyHKIil y = —3x + 4. Z
CryagemMo TaOJHIIO AJIs AeAKHUX OBOX 3HAUEHb apryMeHTY: 0

3 -5
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Bidomocmi 3 Kypcy mMamemMmamuku 5-6 K1acis ma anzeépu 7 knacy

O
IlozmaumMo Ha KOOPAMHATHIN MJONIWHI OTPUMAaHI TOUYKU Ta IIPOBEAEMO
yepe3d HUX npamy (maj. 1).

ya
ya
4 =
O__ 1 3 x
{ ] ®
_2“ y=-2
Mau. 1 Man. 2

IIpuknad. Tlooyanyemo rpacdik ¢pyHKIl y = —2. Byab-AKoMy 3Ha4Ye€HHIO
X BigmoBimae omHe W Te camMe 3HaAYeHHA Yy, mio jgopiBHIoe —2. I'padixkom
byHKIIil € mpaMa, IO CKJIaJaeThCA 3 TOUOK 3 KoopawmHaramu (x; —2), me
X — Oynmb-ake uwmcyao. IlosHaummo aBiI Oyab-AK1 TaKi TOUYKM, HAIPHUKJIA]L
(3; —2) i (—4; —2), 1 npoBememMo ueped HUX npamy (maj. 2).

CucrteMu NiHIMHUX pPiBHAHb 3 ABOMA 3MiIHHUMU
dAxmio Tpeba 3ualiTy cuibHUN PO3B’sA30K ABOX (abo 6inbimoi KimbKocTi)
piBHAHB, TO KaXXyTh, 110 IIi PIBHAHHA YTBOPIOIOTH CUCMEMY PIBHAHD.

2x + y = 3,

Ilpuraad. { — cucTeMa piBHAHBb 3 JJBOMAa 3MIHHUMHU X 1 Y.

x—-3y=>5
Poszs’a3xom cucmemu pi6HAHL 3 080MA 3MIHHUMU HA3UBAIOTH IIapy 3HA-

YeHb 3MIHHUX, MJA AKUX KOKHe PIBHAHHSA IIePETBOPIOETHCA Yy NPABUJIbHY
YHCJIOBY PiBHICTB.

Ilapa unces x = 2; y = —1 € pPo3B’A3KOM BHUIIEBKA3aHOI CHCTEMH, OCK1JIb-
Km2-2+(-1)=3i2-38-(-1)=5.
ITapa umcen x = 5; y = —7 He € pPo3B’A3KOM cucteMu. [laa 1MUxX 3HaA-

YeHb 3MIHHUX IIepIille PiBHAHHA NEPETBOPIOEThCA y IIPaABUJbHY DiBHICTH
2:-5+(-7)=3), agpyre —Hi(b— 8- (-7)=26 # D).

Pozg’ssamu cucmemy pieHaHb — o3HauYae 3HAWTHU Bei 11 po3B’sa3Km abo
IOBECTH, III0 PO3B’A3KiB HEeMae.

238 : O
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Bioomocmi 3 Kypcy mamemamuku 5-6 KNacise ma anzebpu 7 knacy

O
Po3r’s13yBaHHSA CHCTEMH TBOX JiHIHHUX PIBHAHB
3 IBOMa 3MIiHHUMM CIIOCOOOM IIiICTAHOBKHU
ot ) 3x —Ty =1,
03B’A3aTH CUCTEMY PiBHAHB
4x + 9y = 38.
1. | Bupaskaemo omgHy 3MiHHY 3 SIKOTO-He- 3x =1+ Ty,
OyIb PiBHAHHA CHUCTEMH Yepe3 IPYTy 1+ 7Ty
x =—>>=
3
2. | BamicTe 1iel 3miHHOI ImmigCTaBISIEMO 1+7
. . + Ty
B iHIIe PiBHAHHA CHCTEMHU BUpAas3, IO 4. —= +9y =38
YTBOPHUBCS 3
3. | Po3B’s13yemMo oTpuMaHe PiBHAHHS 3 OJ- 41+ 7y)+3-9y =3 - 38,
Hi€lo 3MiHHOIO 4 + 28y + 27y = 114,
55y =110,
y=2
4. | 3HaX0AMMO BiAIIOBigHE 3HAUEHHSA OPY- _1+7-2
roi 3amimHOI = 3 »
X=b
5. | Bamucyemo Bimmosingb 5; 2)
Po3B’ss3yBaHHA cUCTEMH ABOX JIIHIHHUX PiBHAHB
3 IBOMAa 3MIiHHMMH CIIOCOOOM JOJaBaHHSA
) Tx—4y = 2,
PosB’sasaTu cucremy piBHAHD
5x + 3y = 19.
1. | MEOuMO (AKILO € 1oTpeba) o0mMABi T —4y = 2, |>< 3
YACTHHU OJHOTO UM 000X PiBHAHB CHUC-
TeMH! Ha Taki umcia, mob KoebinieHTH 5x +3y =19; |x4
6inmss oxmmiel 3i 3MiHHUX cTajaM MPOTHU-
JEKHUMU YHCJIAME 21x - 12y = 6,
20x + 12y =76
2. | lomaemo mouyieHHO JIiBi # mpaBi uya- 41x = 82
CTHUHU PiBHSAHL CHUCTEMU
3. | PosB’sizyemMo oTpuMaHe PiBHAHHSA 3 O- ¥ =2
Hi€I0 3MIHHOIO
4. | IligcraBiasseMo 3HalleHe 3HAUYEHHS 7-2-4y =2,
3MiHHOI B OJlHEe 3 PiBHAHBb CHCTEMH -4y = -12,
(kpariie mo4YaTKOBOI) 1 3HAXOIMMO Bij- y=3
IOBilHe 3HAUEHHA APYrol 3MiHHOI
5. | Banucyemo BiAIoOBigb (2; 3)
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BIANMOBIAI TA NTOPAAU AO BIPAB

IToBTOpIOEMO anredpy 3a 7 Kiaac

11. 1615 p. 12. 1710 p. 13. 1) —11; 11; 2) piBHAHHA He Ma€e PO3B’A3KiB;
3) —1; 5; 4) 0,5; 5) —1; 0,2; 6) —10; 14. 14. 8 cm; 24 cm; 20 cm. 15. 18 KT}
12 kr; 36 kr. 16. 4,5. 17. —-3,5. 30. 1) 16; 2) 25; 3) 1; 4) 81. 31. 1) 9;
2) 10; 3) 1; 4) 2. 32. 1) —3x; 2) 12 — 23a. 33. 1) 4m; 2) 38x — 7. 34. 5.

35. 8. 38. 1) 0; 0,25; 2) —0,2; 3) —1; 3. 39. 1) 0; —0,5; 2) %; 3) -5; 1

42. m* — m3 — 4m? + 13m — 15. 43. 1) 2,5; 2) 7,5; 3) —25; 4) 125.
44. 1) 1,4; 2) 5,6; 3) —49; 4) 343. 57. 1) (0; —4); (8; 0); 2) (0; 16); (4; 0);
(—4; 0). 58. 1) (0; 3); (1,5; 0); 2) (0; 0); (—2; 0). 71. 12 kr; 16 xr. 73. 1) (12;
0); (0; —8); 2) (0; 3); 3) (—=3; 0). 74. 1) (10; 0); (0; 8); 2) (—=38; 0); 3) (0; 2).
75. 1) a=-3;b=2; 2)(4; 3); 3) (—2; 3). 76. 1) m = 2; n = —1; 2) (3; 0);
3) (3; —1). 77. 18 xm/Troxm; 2 km/ron. 78. y =9 — 2x. 79. y = 3x + 11.
80. 30 rpH; 25 rpH.

Po3saia 1

§ 1. 1.7. 7) x — oynb-ake uucygo; 8) m = 0. 1.11. 3) —1,92; 4) —41,2.
1.13.2) x=-3;3)x=1ix=-T; 4) Hemae Takux 3HaveHs x. 1.14. 2) y = —1;
3) y=-21iy = 3; 4) nemae Takux 3HaueHb y. 1.15. 1) a # 1; a # —3,5;
2)t=#0;t=7;3) m=5; m=#—-5;4)x+9. 116. 1) p # 9; p # —2,5;
2)az0:az2b:8)ez2ie#2:4)a+-1.118.1)a=2;a=3;: 2)x # 1;
x#-1;3ym#0,m#1;4)k+6; k#-2.119. 1) x = -2; x #4; 2) m # 4;
m+r—43)x=0; x=—1; 4) a+1;a+-5.1.29. 18 xB. 1.30. 9.

BB 218 1) —ig 2) o 9Y m + 3 4) —2 5 5] D1 P, gy WHR
m’ a-2 U m-n

o o 2 2
217. 4) T 2.18.3) 5%, 4 LIRS, P+ 2p
5-a -y E3 -1 b— 4 — p2

¥ +xy+y: 3) 9(b — 3¢)
(x + y)(x2 + y?)’ 5

2.20. 3. 2.21. 12 croairra. 2.22. 1) %; 2)

a — b)(a® + b?) 1 .
a2 —ab + b2 3) 8(8m + n)’ 2.24. 1) I'pagikom e mpama

2.23. 1) 2; 2) (

% .
y = 8 3 «BHUKOJIOTOIO» TOUKOIO (—6; —1); 2) rpadikom € mpama y = 2 — x

%
3 «BHKOJIOTOIO» TOuKoOo (2; 0). 2.25. 1) y = 3 3 «BHKOJIOTOI» TOYKOIO

(5; -1); 2) y = 3 + x 3 «BuKOJOTOIO» TOUuKOIO (—3; 0). 2.30. 29 584 952 Ta
13 175 564. 2.31. 12 rox.

§3.314.1) "2, il
m+ 2

3; 2)2. 3.17.1)15;2)2025.3.18.1)—2;
m

2 1
2) 198. 3.19. 3) x—i; 4) 4+L. 3.20. 3) ¥y + ; 4) 5 ——.
x+5 a-b y+1 pP—q

240 O
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BionoBidi ma nopaou 0o snpas

(@
1 3 m 1 5 p
3.21. 1 : 2 : 3 . 22 1 s 2 : 8) ———.
)m—2 )a—2 )n—3 )3—a )m—3 )q—4

xX—-y-—2z

3.24. . 3.27. 1) 144 cm/roxn. 3.28. Ilopada. PosriasHbTe cyMy

x+y+z
(a, - b)) +(a, — by) +... + (a; - b;).

1 2 2
§4.4.24.572427 1)— gy X, 3 kO okl ol
n2 —m?2 X x(x - 2) ab

_ 9 2 2 2
428. 1) -2, 99 124 3 o gy, P PRI IR, oy, e S
ab a a(a — 3)’ mn m+n

p2 —4p 1 10p+3 1 5 m — 6
2 : 8 ; 4 4.33. 1) ——; 2) ——; 3) ——;
) p-2 )1—a2 ) 2p-38° ) x+1 ) m-5 ) 6m
1 2x3 16
4) ———. 4.38. 1 s 2 . 4.39. = 8.
) 2a-3 ) G-+ 2 Go2pE2? ¢

4.40. ITopada. Ilicna cupomess orpuMaemo a2 + 4. 4.42. I'papikom QPyHK-
1Iii € mpaMa y = 4 3 «BUKOJIOTOIO» TOYKOIO (2; 4). 4.43. 18 pokis. ITopada.

Ilicisa copollleHb OTPHEMAEMO — . 4.44. 5. Ilopada. 1licna cupoleHb

6a + b

1
. 4.45. Hi. Ilopada. Ilicaa copomieHb OTPUMAEMO ——.
x+y 2x

4.48. 1) 4; 2) 2; 3) 10; 4) 5. 4.51. 1) 133 &r, 2660 &r; 2) 2394 m2. 4.52. 5.

OTPUMAEMO —

— N(m — _
$ 5. 5.13. 1955 p. 5.14. 1975. 5.19. 1) P -2 =3, (x =5)(x +3)

3(m+3) ’ x+5
a+4) _ (y—-2)y-3) Y. n2
5.20. 1) @-1a-4) 2) — . 9.23. 1) ; 2) —y 5.24. 1) —
m-n x+a\ 5(c-y-1)
2)m+n 5.25. 1) 0; 2) 9,6. 5.26. 1)[ — j,2)3(a—+m. 9.27. 0.

9.32. 480 Tuc. rpu. 5.33. 1) Tak; 2) Hi.

4
§ 6. 6.11. 15 micamis. 6.12. 110 rox. 6.13. 1) S—Cb; 2) i; 3) c—; 4) 2%.
a

6.14. 1) 2)—615 p2etl gy 1 g 1W=50) 4)1—616 1)1;
2a — 3 2—-x Y

a-38 2a -3 c+y

2) —5. 6.17. 1) 0,1; 2) 5,032. 6.18. . 6.20. . 6.21. .

a-—>5 a-—6 b-2

6.23. 1) i; 2) 0. 6.25. 23 832 rpu. 6.26. 45 nmapriii.

9
& 20 4y Y g2 1y2:9)—% 32X .
+ 3 2a +b x+y 3—-0b 3x -y

O 241
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Bionosidi ma nopaou do Bnpas

O

7
MM 7.3. 18 rox. 7.4. 1) 2L, 9y 3”“Lm; 3) —3a — 5: 4) 2%,
n-m Tx an—m 3

4)

m-—25 y—x a-3
75. 1) —; 2) —; —2;4—...1—2;2—...1 2s
) 5m )y+x 9) & b )2 7:8: 1) )2(a+3) T 1)

2) a—2. 7.10. 1) 3; 2) 4. 7.11. 1) 2; 2) 2. 7.14. 1) —L; 2) 4.
a+2 l+a
1 2x6 + 2 2 _ 4p2
7.15. 1) ——; 2) 2. 7.19. 3) a +4y ; 4) do” — 4% . ITopada. Crouar-
2-a’ xty ab
KY PO3KPUTH KBaapaTH cyMm Ta pismmii. 7.20. 2) — 1
+
4 1
2) 1; 3) p; 4) 3 - ¢; =2 2)1;3)1:;4)—1;
—_— x_
2+m X .
5) 5 m; 6) P 7.23. Ilopada. 3uaueHHaA Bupasy JngopiBuioe 2. 7.24. 1.
7.25. 51. 7.26. 7. 7.27 1)ﬁ' 2)l 7.29. ITopada. 3
.25. . 7.26. 7. 7.27. o2 @x + 1) g 1-29- opada. 3HaAUYEH-
A 7.30. 1) 1 — x2 2) i
HS BU BH —. 7.30. - — N ——————y
EESE S (m + 1) md —m+1
2
7.31. 1) x% + 2x + 1; 2) —————. 7.39. 180 rog. 7.40. 11.
n°-n+1

§ 8. 8141—081518162 8.17. 3. 8.18. 1) 2; 2) 3; 3) —5; 4) 9.

8.19. 1) 1; 2) -2; 3) 2; 4) —3. 8.20. Hi, KopiHp mepmoro piBHAHHA 3,
a apyroro — 0. 8.21. Hi, xopins mepmioro piBasHHA 4, a apyroro — 0.

4 2
8.22, 9’ 8.23. 5 8.24. 1) —4; 2) xopeniB Hemae. 8.25. 1) —4; 2) KopeHiB

Hemae. 8.26. 1) —4; 2) kopeHiB Hemae. 8.27. 1) —1; 2) KopeHiB HeMae.

828.1)a=0;a=4;2)a=1,a=4.829.a=3;a=1. 3.30.M;
b of
9 megareir. 8.31. 2~ 2. 8.35. 21 rpn.
2a +b

§9.9.14.1)1;2) iB) -1,5; 4) —11; 5) 0,5; 6)3—52 7) 1,4; 8)_6%

9) 233, 10) 0,064; 11) 14; 12)ﬁ 9.15. 1) -1; 2) —11; 3) —699; 4) 19;
64 25 4 3’

29

5) - 6 —8369——9162 18.1) a" > 0; 2) a" >

)50) 7) 15 8) 36 9) — . 700 . 9.18. 1) a” > 0; 2) a” > 0;
24244 3 2

T 2) 250°mb” g 21. 1) 3x2p-Y; 2) 15mn-2e,
p a

242 o

3) a® < 0. 9.20. 1)
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BionoBidi ma nopaou 0o snpas

O
2
3) 2xb-5(a—b)% 4) (x+y)(x—y)s 923 g TR 4 @b
mn b—-a
2 _
9.24. 2 24 511 926.42 9.27.3* =1 9.99. 10 rpn
49 5 x2

y Ceprisa; 14 T'PH B OJIERCIH. 9.33. Haitnm:xkuuii — mozenb A (R = 16), Haii-
BuIuii — moaens B (R = 22). 9.34. 3; 2; 5,11 mosapa.

4
§ 10. 10.18. 1) (4m1)3; 2) (0,1p~*)?; 3) (0,05c*pb)2; 4) (303x‘5J.

1
10.19. 1) 625; 2) %; 3) 3; 4) 49. 10.20. 1) 16; 2) 1 10.21. 1) —; 2) ~; 3) =

4) 49; 5) —1; 6) 2. 10.22. 1) 4; 2) l; 3) ; 4) 36; 5) 6) —. 10.23. 72 M.

3 5
2. 9 —2i 10.26. 1) Tm?n2%;
263

%2 2 'l 3 il
2) ——. 10.29. 1) 125; 2) —; 3 . 10.30. 1) 49; 2) — 3) —.
) 302 ) ) 3 ) b ) ) 1 ) v

10.24. 1) 7a’b2; 2) —2x-18y3. 10.25. 1)

10.31. 1) 2-57; 2) x8; 3) L 10.32. 1) i; 2) x8; 3) l 10.34. 24 rps,
m?2 4n b3

32 rpu. 10.37. KynuTu BeJOKYPTKY B CBeTpP, HiCJad IBOTO BeJIOTy(Ji 3i
sHMKKO0 10 % ; 6380 rpH, ekonomia oyze 120 rpu. 10.38. x = 3; y = 3.

§11.11.25.31%.11.26.~ 1,3666 - 108ca6o 1582 no6m.11.29. 2239~ 8,83 x
x 1071 gaxrepiir. 11.30. 1) -16; 2) —23; 3) —11; 4) —15. 11.31. 1) 18; 2) 13;
3) 12; 4) 10. 11.32. 1) 1; 2) 180. 11.33. a = 4, a = —-1. 11.37. 1) 12 i,
360 i; 2) 6inbire HixK Ha 3,5 moou. 11.38. 108.

§ 12. 12.16. y = —ﬁ 12.17. E 12.18. 2 < y < 8. 12.19. 1) 4;
% X

2) -3;3;3) —1; 4. 12.20. 1) 2; 2) —2; 2; 3) —1; 5. 12.24. ITopada. 1) Iliciaa

2 ) ) 6
CIIPOIIIEHDb OZeP:KUMO Y = —; 2) rpadikoM € rimepbosia Yy = —— 3 «BHKOJIO-
x %

TOI0» TOUYKOIO (3; —2). 12.27. é 12.28. 7280 rpu. 12.29. —-1.

BrnpaBu njs moBTOpeHHA po3giay 1
4. -0,1. 5. 1) x — Oyab-ake unucyao; 2) m < 0; 3)a =#0; a#1; a # —1;
4) x # 2; x # 5. 6. 1) 1; 2) Hemae Takux 3HaUeHb Xx; 3) —2; 4) 0 < x < 3
22X 90.1) -3 gy 1
xX+y+z bh+% m-1
4m — 1
4m + 1’

O 243

abo x > 3. 11. 1) 1; 2) 0. 14. 2. 16.

21. a = —3. 22. Ilopada. 3HaueHHsa BuUpas3y nopiBHIOE 3. 23. 1)
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Bionosidi ma nopaou 0o enpas

O

2x — 1 — 4x2 1
2) a a . 24. ITopada. 1licis COPOIIEHHSA BUPA3y MATUMEMO ——— .
2x +1 (x —2)
25.1)1; 2; 2) 1; 2; 3; 6; 3) 1; 16. 26. IIopada. I'padhikom pyHKIIII € mIps-
Ma y = x + 1 3 «<BUKOJI0TOIO» TOuKOIO (1; 2). 32. Ilopada. Bupas TOTOKHO
) 8 3x — 2y 2a +1 6(x +1)
1. 33. 1) 0; 2 £ 4 ; 4 i —5 =%
AOPLBIIOE V02 550D "y Y- P 2ixad

2a 2sv
" .1 =—24s b=—6; 2 = a; b= —8. .
1 3b)a + 2) 36. 1) a b 6; 2) a 3: b 3. 37

10 _
8 roxg. 43. 1) oxt : 2) a2 — b2, 44. (x + b)(x —¢)
(x — a)?

6)

.
?

2 —

. 45. ITopada. 3HaUyeHHA

2
a—2>b
BUpasy ngopiBHIOE 1. 46. Ilopada. 3HaUeHHs BHpPa3y MOPiBHIOE (a N b) .

1 2(5x — 2y) a2 |
1y 2 ———— = 5L . 52. I .11 )
20D 377 P serray °V @ _sa_15 % opade. Mexs cmpo
2(x + y)>?

x2

IIIeHHSI BUPA3y OTPUMAEMO — . 53. 0. 54. IIopada. a? + 5a + 4 =

=a?2+a+4a+4=a(@a+1)+4(a+1)=(a+1)(a+4). 55. 1) §; 2) _37m;
a m+ 3
2 1 6 11
3) —— 4)p—-1.567. 1 £ 2 . 88.1—. 59. ITopada. 1) IIi
i) Va2 D ar3 14 opada. 1) icxs
CIIPOINeHb OoTpuMaeMo 3; 2) micada cmpolreHb orpumaemo —1. 61. 5 abo
1

x2 —

—5. 62.

ik 63. ITopada. Ilicnsa cupomieHs oTpuMaeMo x2 + 4. 64. ITo-

pada. Iliciasa cupollleHb OTPUMAEMO . 65. Hi, ockinbku micaa cmpo-

m+D5

1
mieHb matumemo —. 68. 2. 69. 4) 0. 70. 18 km/roxm. 71. 1) —-0,5; 2) —2,5.
&

72. 12 nuiB, 24 gui. 73. 1) dAximo a = 0, To KopeHiB Hemae; axmo a # 0,

a ) a—->b
TO X = g; 2) aKIo a = b, TO KOpeHiB HeMa€e; AKIINO a # b, To X = T

79. 1) 73 > (=7)3; 2) (-=1,2)° > (=5)%; 3) (=13)* > (—=13)% 4) (-12)6 > 12-6,
a2 -a+1
as(l + a)
84. a®b8. 89. 30. 92. 1) x(x2 + bx! + x79); 2) xI(x* + bx + x);
3) x3(x% + 5x3 + x72). 97. 6,35 - 104 kM2, 98. 1) 3,6 - 103 c; 2) 8,64 - 104 c;
3) 2,592 - 108 ¢; 4) 3,1536 - 107 ¢; 5) 3,15576 - 109 c. ITopada. BpaxyBa-

TH, 0 B OyIb-AKOMY CTOJIITTI 25 BUCOKOCHHUX POKiB i 75 — HEBHUCOKOCHUX.
102. 1) Hi; 2) Trak. 105. (2; 2) i (—2; —2). 106. (3; —3) i (—3; 3).

80.1) i; 2)—-0,16; 3) -10; 4) —99.81. 1) ; 2)—1.82.1. 83. x =—-3.
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Posaia 2

§13.13.10.1)0<y<9 2)0<y<4.13.12.1)0; 3; 2) -2. 13.13. 1) 2;
—2; 2) 0; 2. 13.14. 1) I'padikom € mapabosa y = x2 3 «BUKOJOTOI» TOUKOIO
(—1; 1); 2) rpagikom € mapabosa y = x2 3 «BUKOJIOTUMU» TouKamu (—2; 4)
i (2; 4). 13.15. 1) I'padixom € mapabona y = x2 3 «BHKOJOTOI» TOUKOIO
(0; 0); 2) rpadikom € mapabosa y = x2 3 «BHKoJOTEMH» ToukKamu (—1; 1)
i(1; 1). 13.22. 250. 13.23. 480 ni6.

§ 14. 14.18. 1) Hi; 2) rak; 3) mi. 14.19. 1) x > 0; 2) x — Oyab-AKe YHUCJO;
3) x 20; 4) x < 0. 14.20. 1) y 2 0; 2) y > 0; 3) y — OyAb-AKe UUCJO;
4) y < 0. 14.21. 1) Kopenis memae; 2) 32; 3) 13; 4) 4,5. 14.22, 1) 12; 2) ko-

peHiB HeMmae; 3) %; 4) 1. 14.23. 1) a = 0; 2) a = —3; 3) a — Oyab-AKe YHCJO;
4)0<a<3aboa>3.14.24. 1) 5; —4; 2) 16; 3) 49. 14.25. 1) 11; —14;

2)49.14.26. 1. 14.27. 1) x=3;y=0; 2) x = —2; y = —1. 14.31. 2,457 ToH-
Hu. 14.32. Hi

§ 15.15.16. 1), 3), 5) Taxk; 2), 4), 6) mi. 15.17. 1), 3) Hi; 2), 4) rak. 15.18. %;

0,(1); 0,11; %; 0,01. 15.19. 0,02; %; 0,22; 0,(2); i 15.23. 6,25 cwm;
1 m

95 om. 15.24. ITopada. Hexaii V2 = —, ne L. HecKopoTHuii apibd. Toxi
n n
2n? = m2, 15.28. 150 mr. 15.29. 1) Opyruii; 2) mepiiui.

§ 16. 16.15. 1) 25; 2) —30; 3) 56; 4) 16,2; 5) 30; 6) 0. 16.16. 1) 49; 2) —84;
51

3) 44; 4) ~2,1; 5) 40; 6) . 16.17. 1) 8; —4; 2) ~1; =5; 3) 15 4) -3+ \T;
5) ; ; 6) xopemi memae. 16.18. 1) 3; —5; 2) 7; —3; 3) —2; 4) 2 + V3;

2 1 1 1
2 - V/3; 5) —3 =3 6) xopenis nemac. 16.20. 1) 5; =5; 2) _; —_. 16.21. 1) 8;

—8; 2) %; —%- 16.22. 1) V2; —V2; 2) 2; -2; V6; —/6. 16.23. 1) V5; —5;

2) 3; 3. 16.24. 1) b = 0; 2) b>4; 3) b =0. 16.25. 1) m > 0; 2) He-

—% . 16.27. 1) 8; 2) E 3)

Ma€ TaKux 3HaueHb m; 3) m < 0. 16.26.

16.31. 12 %. 16.32. Taxk.

X

§17.17.21. 1) 15;’—3 2)1l 3)12; 4) 0,13. 17.22. 1)102—4 2)1— 3) 35;

4) 0,07. 17.23. 1) 210; 2) 48, 3) 12,6; 4) 18; 5) 39; 6) 154. 17.24. 1) 160;
2) 75; 3) 10,8; 4) 12; 5) 34; 6) 126. 17.25. 1) 432; 2) 144; 3) 125; 4) 243.
17.26. 1) 1; 2) 216. 17.27. 1) 112; 2) 432. 17.28. 1) 0,6x; 2) —11y;
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O
3) p; 4) 5x2; 5) 5a3; 6) —gcz’. 17.29. 1) 0,7p; 2) —gm; 3) 7b%; 4) —0,1a".

3 6
M. 5) —2m4pl0; 6) —xiz,

17.30. 1) —5mnb; 2) —%m7n9; 3) x3y%; 4) -

4,,6
Y. 4y 3v7. 17.32. 1) V7 -V-x - -y;

17.31. 1) 8ab*; 2) —%

-2
Z)T&z. 1733. 1) x —y; 2) n — m; 3) x — 5; 4) 6 — a; 5) 5; 6) —2.
17.34. 1) m — 2; 2) —p — 4; 3) 1; 4) -3. 17.35. 1) 4; 2) 1; 3) 9—2\/5;
4) 2++/3. Hopada. 7T+4J3 =4+4J3 +3=2+3)2 17.36. 1) -8;

2) J2 -1, 17.44. 1) 672 x; 2) ITopada. Bpaxyiite, mo 1 M3 = 1000 .
17.45. 96 rpH.

§ 18.18.23. 1) m~/13; 2) b/b; 3) —a3/7; 4) 4x3/x. 18.24. 1)xﬂ 2) c2/c;
3) —p5/2; 4) 6m5Vm. 18.25. 1) J2a2%; 2) —/5b5; 3) V3b; 4) —/-x7.
18.26. 1) v/3b2; 2) —/7c10; 3) /5x3; 4) —/-y3. 18.27. 1) 47; 2) 165 + 376;
3) 36-12/6. 18.28. 1) Ja(l-+3); 2) Jp(7+2); 3) VT3 +1);
4) V2(3 = V5); 5) V2m(2 —/3); 6) VBx(vx —+/2). 18.29. 1) J/p( + 2);

2) V6(JT7 - 1); 3) V3a(/3 + v2a). 18.30. 1) \F\/i 2)?*2? 3) J2,5.

18.31. 1)‘f+5 Vx - 2Jy 3) J5,5. 18.32. 1) 3(v6 + 1); 2) @;

2
7Dl
3) M. 18.33. 1) 5(/3 - 1); 2) @; 3) %- 18.34. 1) 2;

2) 330; 3) 8; 4) 14. 18.35. 1) 16; 2) 60; 3) 26; 4) 7. 18.36. 3. 18.37. 1) m — 1;

Ja-vb . s asb 1
a s 3 ; 4) ———. 18.39. ——. 18.40. Ilopada. B -
) NG ) Jc + \/; ) ova 5 opada. Bukopu

cTaTH Te, 0 KBaJApaT HATYPaJbHOI'O YHCjIa He MOYKe 3aKiHuyBaTtucsa mud-
poro 7. 18.43. 101 250 rp=.

§19.19.9. 1)2\/45 < %\/84; 2)0,2, /1% =0,4, /% 19.10. 1)%\/4 = 2\/75;

2)0,3 /1% > 0,2‘/1% 19.11.1)0 < y < 2, 2)1 < y < 3. 19.12. 4. 19.13. 1.

19.19. 56 rpu. 19.20. 244,85. Ilopada. IlosHauuTu a = i; b= i
1997 2000
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BnpaBu njsa moBTOpeHHA po3aiay 2

4. 1) 36inpomreesa B 9 pasiB; sameHmuThesa y 81 pas. 2) 30iapmutu
y 2 paswu; ameHImuTa B 5 pasiB. 5. 1) Hi; 2) rak; 3) mi. 6. (—2; 4), (3; 9).
11. 1) 100; 2) 1. 12. 1) 20; 2) 13,96. 13. 1) x =2 2; 2) x =2 3; 3) x < —1,
-1<x<0;4)x=0.14. 1) Axmo a = 0, To x = 0; sixmio a # 0, To x = 0;

] 1
2) axiro a < 0, To KopeHiB Hemae; akIiio a > 0, To x = E; 3) akmio a < 0,
. 25
TO KOpPeHiB Hemae; AKIMO a > 0, To x = — 1; 4) akmo a = 0, To x —
a
Oyab-Ake umego; AKmo a # 0, To x = 0. 18. 1) Hi; 2) rak; 3) Hi; 4) TaK.

21. Ilopada. 1) 3HaiiTu %—% 26. 1) g; 2) \ﬁ; 3) 3\/5; 4) 5. 28. 9 abo

-9.29.1)m>1; 2) m=1; 3) m < 1. 36. 15 cm abo 6% cm. 37. 1) 600;
mlo a’

12,4)— 39.1) 0,4;

- p-2
2) 0,3; 3) V5 —/2; 4) V13 — V11. 40. 1) x+;; 2) m. 44. 1) 2x47x;
X

2) 0,09; 3) 360; 4) 648. 38. 1) p2ctab; 2) —Txy3; 3)

2) . 67m; 3) —5ab2x/5; 4) 2xy®\/2x; 5) —2p3-2p; 6) xy /xy. 46. 1) 24;
J6 1

2) X2 48. 1) - . 2) Jx +y + 1. 49. V21 + /2 + V/3). 50. ITopa-
12 2+2x +x

da. Tlograumru \/7 + 96 — /7 — 26 = x Ta smaiitn x2. 51. 1) ¥/3; 2) —1;
3) J7p?; 4) - . 54. 1) Tax, (1; 1); 2) tax, (64; 8); 3) mak, (0; 0);

4)H1551)3\/_4\/162\/1912)02 \/7\/_561)x

2) 0<x<4; 3) 1<x<16; 4) 81 < x<10000 5) x > 0; 6) TakuxX 3HAa-
YeHb X HeMae€.

Poaaiax 3

§ 20. 20.15. % 20.16. 2. 20.17. a = 2; b = —6. 20.18. b = —4; c = 3.

20.19. 1) 0; —1; 2) 0; —24; 3) —1; 1; 4) 0. 20.20. 1) 0; 2; 2) 0; 24; 3) —1; 1;

4) 0. 20.21. 0; —4,5; 20.22. 0; —11. 2023£ % 1 abo \/_ \/2_ 1.

20.24. V2 i V2 + 2 a60 —/2 i —/2 + 2. 20.25. 1) 0; 5; —5; 2) 2. 20.26. 1) 0;
3; —3; 2) 3. 20.32. 1) 24 000 Br. 20.33. 21 — 3.
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O
§21.21.10.1)-1;3;2)1;,-2,5; 3) 5. 21.11. 1) 1; —5; 2) —1; 4,5; 3) 2; —0,4.

21.12. 1) 2; 6; 2) —1; —%; 3) 2; 4; 4) 3; —8. 21.13. 1) —-1; 2) 2; 2,6; 3) 4; 3;

4) 1; —6. 21.14. 1) 1; —0,6; 2) —1; %; 3) 23 xm. 21.15. 1) —1; 62; 2) 1; -3,5.
3+
21.16. 1) 1 £/15; 2) -1 +/5; 3) 15 = 5/11; 4) 3—741. 21.17. 1) -1 £ J/T;

2) 1+ 2V3; 3) -5 + 24/10; 4) 5% VST 91.18. 1) 4; 1; 2) 4; —4; 3) 1; 4) 2.

21.19. 1) 9; 3; 2) 3; —-3; 3) 5; 4) 2. 21.20. 1) —%;

2) —6; 6. 21.23. (0; —15), (75; 0). 21.24. 1) —35; 2) 39. 21.27. 18,75 %.
21.28. 4; 10.

§ 22. 22.12. 1) x; <0, x, <0; 2) x; > 0, x, < 0; 3) x;, > 0, x, < 0
4) x; > 0, x4 > 0. 2213. 1) x;, > 0, x, < 0; 2) x; <0, x, <0; 3) x; >0,
Xy > 0; 4) x; > 0, x, < 0. 22.14. x, = —2,5; q = 8,75. 22.15. x, = —6;
p=4,5. 2216. x, = 5; x, = -2, p=-3 abo x; = —-5; x, = 2; p = 3.
22.17. x; = 5; x, = —1; ¢ = —5. 22.18. 1) 3x2 — 14x — 5 = 0; 2) 24x? +
+26x+5=0;3)x2-5=0;4)x2—4x+1=0. 22.19. 1) 3x2 + 5x — 2 = 0;
2) 16x2 — 10x + 1 =0; 3) x2 — 7 =0; 4) x2 — 6x + 2 = 0. 22.20. 1)1%;

2) 12; 3) 22; 4) —7%; ) 2%; 6) 28. 22.21. 1) -2,5; 2) —10; 3) 29; 4) —14,5;

1
2) —4; 4. 21.21. 1) —;
16

5) 7,25; 6) 33. 22.22, x2 — Tx + 1 =0. 22.23. x2 + 8x + 8 = 0. 22.24. 80 kr;

120 xr. 22.25. —ﬂ. 22.28. —7 °C. 22.29. Ha 12 poxis.

e

§23.23.1.12i17.23.2.12115. 23.3.42 cm. 23.4. 80 m. 23.5. Tcmi 10 cm.
23.6. 30 cm. 23.7. 48 cm2. 23.8. 14 i 15. 23.9. 7T0x70 cm. 23.10. 15 gm.
23.11. 19, 20, 21 a6o —13, —12, —11. 23.12. 18, 19, 20 a6o —18, —17,
-16. 23.13. 5 i 7. 23.14. 16 ¥m/rox i 12 ¥m/rox. 23.15. 10 cm i 12 cm.
23.16. 1 cm. 23.17. 1,5 m. 23.18. 10 yuacuukis. 23.19. 5. 23.20. 1,8 c;
1,2 c. Ilopada. CmoyaTKy, BUXOAAYM 3 ITOYATKOBUX YMOB, 3HAUTH U,.
23.21. 0,7 c. 23.22. 2,6 c; 3,4 c. 23.23. 3 n. IIopada. Hexaii mepiio-
ro pasdy BHKOPHCTAJU X J KUCJIOTH. ¥ PaXOBYIOYHU Te, IO OCTATOYHO BOIU

x
B IIOCYAWHi cTraigo 4,5 J, MaeMo PiBHAHHA X — A x+x=4,5 23.26.a=0

abo a = —2,25. 23.28. 62,25 %.

§ 24. 24.19. 1) 3 + +/30; 2) 52 i;*/ﬁ. 24.20. 1) -4 + 24/19; 2) %.

24.21. 1) (x -1 - 24/3)(x — 1 + 24/3); 2) posKJIacTH Ha MHOKHHUKA He MOYKHA;
248 O
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O
3) —Z(x + 2900 +4\/£](x + e 'l V65

4

Ha. 24.22. 1) (x + 2 — \/ﬁ)(x + 2+ \/ﬁ); 2) PO3KJIaCTH Ha MHOYKHUKH He

4 —4  2x-1 _2  2x-1 _2
MoxxHa. 24.23. 1) gy B, gy 2B L g E—D o EE] g BEE
X 3x —1 8 - 2x

-2 X x -3’ x+ 7
x+1 x+4 x+3 2(x +1) 2
24.24. 1 - 2 ;3 s 4) ——. 24.25. 1) 1,93; 2) 4—.
) X )3x+2 )x—5 )3(x—3) ) ) 3

4 1 (x —2)(5 - x) 1

d-Da+d) Dz DL T g 2D

J; 4) poSKJIacCTH HA MHOXHUKYW HE MOMK-

24.26. 1)

2) 7x i 3" 24.30. 1) x(x + 1)(x + 2); 2) —2x(x + 3)[x - %) a6o x(x + 3)(1 — 2x);

3) L—ll-xz(x—l)(x+5); 4) —%x3(x + 2)(x — 6). 24.31. 1) x(x — 4)(x — 8);

1
2) gxz(x — 9)(x — 3). 24.32. 1) T'padikom € npsama y = x + 2 3 «BUKOJIO-

TOI0» ToukKoio (1; 3); 2) rpadikom € mpaAMa y = X — 3 3 «BHKOJOTUMHU»
2 2
¥ oyl o434 1) 901
3x —1 4 2x +1
24.35. 1) —0,4a3x7; 2) 2mp3+/2m. 24.36. 1) 24; 2) 68; 3) 0,68; 4) 376.
24.41. 1164 rpH. 24.42. 3 : 2.

Toukamu (0; —3) i (—1; —4). 24.33. 1)

§25.25.9.1)9; -1; 2) 2; -9; 3) 5; —2;4) -2; 1%. 25.10.1)4;-1;2) 1; —%;
3) 1; 3; 4) 2; —1%. 25.11. 1) 0; 2; —-2; 2) 0; 3) O; %; —%; 4) 0; 2; —3.
1 1

25.12. 1) 0; 3; —3; 2) 0; 3) 0; Z; _Z; 4) 0; 3; —4. 25.13. 1) 4; —5; 2) 1; 4.

25.14. 1) 3; —4; 2) 2; 6. 25.15. 1) 1; —1; 3; 2) —6; 3) —7; 4) KopeHiB HEMAE.
2

25.16.1) 1; 2) —3; 3) 7; 4) xopeniB memae. 25.17. 1) —6; 3; 2) —2; —lg; 3) —3;

4) 2. 25.18. 1) —4; 3; 2) —2. 25.19. 1) —1; —5,5; 2) —7; 3) —9; 4) KopeHiB
Hemae. 25.20. 1) 5; —3,6; 2) —1; 3) —15; 4) KopeHiB Hemae. 25.21. 1) —3;

23 J3

4; 2) 15. 25.22. 1) 2; 3; —3; 2) —1; J_r?. 25.23. 1) 1; 2; -2; 2) -2; 17.

25.24. 1) 1; —-1; 2) —-1; 2. 25.25. 1) 1; —1; 2) 2; —3. 25.26. 1) O; 1,5;

—1 + ./ -2 4
2) -2 + /35. 25.27. 1_T57 25.28. 1) 1; —1: /5; —/5; 2) 1; 3#*6

da. x3+2x2-2x—-1=(x3-1)+(2x2-2x)=(x—1)(x2+x+ 1)+ 2x(x—1)=
—(x - D)2+ x+ 1+ 2x) = (x — 1)(x2 + 8x + 1). 25.29. 1) 1; +V3;
2) —2; 1; 4. 25.30. 1) 9. ITopada. Jx =t; 2) 0; —2; -1 +/7; 3) 2 +/3;
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O
4) 0; —1; 2; —-3. 25.31. 1) 4; 2) 0; 2; 1 ++/5; 3) -1 +/6; 4) 0; 1; —2; 3.

25.32. 3(x + 7)(36 - g) =(x+7)3B8x-2). 2533. 12 i 15. 25.34. 2.

25.35. 12 km/rox; 16 xm/rox. 25.36. Uepes 8 micamis. 25.37. 2,5.

§26.26.1.416.26.2.8112. 26.3. % 26.4. % 26.5.12 km/rox; 16 Km/rox.

26.6. 70 km/rom; 60 xm/rom. 26.7. 45 kKm/rom. 26.8. 80 Kwm/ron.
26.9. 60 xm/rox. 26.10. 2 xm/rom. 26.11. 14 km/rox. 26.12. 24 xm/ron.
26.13. 2 km/rog. 26.14. 20 xkm/rox. 26.15. 50 m2, 40 m2. 26.16. 12 asTo-
mammea. 26.17. 24 rox; 48 rom. 26.18. 36 rox; 45 rox. 26.19. 45 xB;
36 xB. 26.20. 30 gmis; 42 mmi. 26.21. 16 xm a6o 20 kM. ITopada. Hexait
X KM/roj — IIOYaTKOBa HIBHUAKICTH, TOmi 4X KM — BiJCTaHb MiK CeJIaMH.

Maemo pisnsamaa —2 + 25710 _ 9 9699 97 wm/rox. 26.24. 1) F 12,
X x -1 2
2) 2" :32. 26.25. 1) 16; 2) -7 + /6. 26.26. IIpuxbatu 9 NAYOK ILIUTKU
X

20 cm x 20 cm, BuTpatusmu 2700 rpH.

BnpaBu a5 moBTOpeHHsA Po3aiay 3
3. Tak. 4. 1) +/2; 2) 0; % 5.30 cm. 6. 1) 0; —9; 2) 2; -2.7.1) 1%;
2)a>0.11.1) 1; -3; 2) 2; —1,5. 12. 1) 1; 2; 2) 5 + 2J15; 3) 2v2; —32;

4)\/§ —£ 13.1) 0; 1; 2) 0; 2. 15. 1) x; = 3; x, = —2a Ana GyAb-AKOIO a;

. . 2
2) axmio a =0, To piBHAHHA He Ma€ po3B’aA3KiB; akmoa»0,Tox; = —; X, = —.
a a

517

1
16. 1) 1; —6; 0; —5; 2) —1; 6; 0; 5; _T; 3) —3; 4) 5 19. x; = 2; x, = —4;

g=-8.21.x,=6; x,=9; p=4abo p=—-4. 22, 1,6. 23. b = 15 a6o b = —15.

24. 1; % 25.5x2—-8x+1=0.26.6cmi9cm. 27.9; 10; 11 a6o —11; —10;

-9. 28. 10; 11; 12; 13; 14 a6o —2; —1; 0; 1; 2. 29. 24 cm2. 30. 16 xomaHZ.

2
31. 0,216 m3 aﬁoEM3 32. 40 cm; 80 cm. 37. 1) 2x+9, 2) (x +9) ;
375 x+ 2 x% +2x + 4

x—3 4x + 1 2 x+2 3) x(x - 5); 4)

; 4 . 38. 1 s 2 - o E—
x+2,5 )1—3x )x+3 )x+1 2(x + 6)
1

39. p=5; x, = —2. 41. 1) 4; —4; 2) Z; 3) 81. 42. 1) (x + a)(x — 6a);

2
2) (x — 2b)(x + 5b). 43. 3; x = 4. 44. a = —2; —13. 46. 1) —-2; 2) 0; 15;

3)
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3) 1; 4) 3; —3,5. 48. (2; 0), (—2; 0). 49. 1) —-1; —1,5; 2) 0; 1%; 3) —5; 6;

o,

4) piBHAHHSA He Ma€ po3B’A3KiB; 5) —4; 6) 1; —1. 50. 1) —3; 2) 3; —3; 3) 0.

3
51.1) 1; -1; 2) —-1; 1; —38. 52. (—2; —8); (Z, 3j 53. 1) ig; 2) —1. Ilopada.
27x3 + 18x2 — 12x — 8 = (3x — 2)(3x + 2)2. 54. 1) 1; 3; 2 + /3. ITopada.
(x — 22 =x2—-4x + 41 pani x2 — 4x = t; 2) —1; 4. Ilopada. x(x — 1) x
x (x — 2)(x — 3) = (x2 — 3x)(x2 — 3x + 2), 3amina: x2 — 3x =t; 3) 1; 2; —1;

_4)51\/85_5i\f5. 1+413 11+ /113
b 2 b 2

9) 2; 3; ————; 6) 1; 10;
2 2 2

_|_ ]
—3; %; 2) -1; 4 + J21. 56. 12 KM/Ton. 97. 10 rox. 58. 16 Km/rox.

59. O 18 rox. 60. 2 km/ron. 61. 20 c.; 16 c. 62. Bormar — 60 geraneii;
Muxaiiigo — 40 geraneii. 63. 2 roxg; 6 roxz. 64. 6 rox; 9 rox. 65. 2 Kr abo
4 xr. 66. 225 kM. 67. 40 BikomHuUx O6s0KiB. I[lopada. Hexa#t x BiKOHHUX

0s0KiB — mogenHa Hopma. Toxi Sx + (% - 6) (x + 5) = 830.

4 . 5. 1) 5;

3amaudi mMiTBUINEHOI CKJIATHOCTI

1. IHopada. a®? -b2 a®+b? _ 2ab 20 9, m2 + n2 + mn
a->b a+b a+b m+n
X —y-—2)x n+1 a-—>b x
3. 1) X-¥-2x ; 3) 4; 4) ; 5) 1 + 2p; 6) —— 20—,
2 n-2m a+b (x +1y)
16
6. Ilopada. Ilicnia cHpPoOIeHHs OJEPKUMO 1 T 8. Ilignece-
-a
x 2 a2 2 22
MO piBHicTh — + g2 Io ksBagpara. Maemo —5 + LA
m n p m2 n2 p2
xyp + xzn + yzm m n
;9. 29P y =1. 3 piBEOCTI — +—+ P_o 3HaAWIeMoO, III0
mnp ¥ Uy 2
x2  y? 22
xyp + xzn + yzm = 0. Omxe, — +-" - +— = 1. 9. ITopada. 3 ymoBu BuU-
m n p
b— - ~b
IJIUBaE, 1o a —b = c; b-c=5% a; c—ag=2"" IlepeMHOMKUTH
be ac ab

yTBOpeHi piBHOcTi. 10. 1) fdAKIo a = 2, piBHAHHA He Ma€ PO3B’A3KiB; AKIIO
a+#2,10x=2; 2)akuio a = 1 abo a = —1, To piBHAHHs He Ma€ PO3B’A3KiB;
akmo a # 1 ia # —1, To x = a; 3) AKIO a = 2, TO X — OyAb-AKe YHUCJO;
AKINO @ # 2, TOo X = a + 2; 4) axrmo a = 1, To x — Oyab-AKe YHCJIO; AKIIO

. " : a-1

a = —1, To piBHAHHA He Ma€ PO3B’A3KiB; AKImMo a # 1 ia # -1, To x = 1
a+

11. 1) dArmo a # 0, To x = a; 2) skmo b # 0 i a = —b, TO PiBHAHHA He
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Bionosidi ma nopadou 0o Bnpas

O

: . a->b
Ma€ Po3B’A3KiB; aAKIo b = 0 i a # —b, To x = b; 3) akmio a = 0, TO
a-+
2a
B = ? 4) axmo a = 0, To piBHAHHA He Mae pPo3B’sA3KiB; akmo a # 0, To

x =6a. 12. 1) 2 a6o 3; 2) —9 ab6o —8; 3) 7 abo 8; 4) 5 abo 6. 13. 1) Axmo
a < —3, To piBHAHHA He Mae PO3B’A3KiB; AKIO a = — 3, To x = (a + 3)%
2) armo a=0, Tox 2 0; sxmo a # 0, To x =1; 3) sxkmo a = -3, To x = — 2;
AKINO0 a < —3 abo -3 < a < 3, To PiBHAHHA He MAa€ PO3B A3KiB; SAKIIO
a>3, 10 x=0a%2-6a+7.14. 1) -2; 2) 1. 15. 1) \/§—1; 2) 1; 3) —10.

3x, arkmo x = 0,
16. 1) 2; 2) V2 +3 ++/5. 17. 1) 1; 2) 8. 18. 1)y={ a

5x, armo x < 0;

s >
2) y:{ Lomemo X 2L g 1) VB3 2) 1448 - T; 3) V3 -1;

1-2x, akmo x < 1.

1 +Jy)?
g OBFDN2+D o0 oy gy g lra g M; 2) 1.
2 Xy a X =Y
23. 1) —\/E, agmo 0 < a < 2; \/E, AKINo a > 2; 2) -2, akmo x < 0; 2,

akmo x > 0. 25. % 26. 6. 27. 1) 19; 2) 80; 3) 343. 28. 1) —4; —3; 2) 19.

1 .
1-a’

1 1
29. 1) dAxmo a =1, ToO x:—E; AKImo a #1, To x; = ——, X, =

2
2a
2)akmoa = -1, Tox = -1 akmoa = -1, x; = -1, x, = Tp
a

3) piBHAHHA He Mae po3B’a3kiB. 31. Hexaii b2 — 4ac = 3, Ttoxi b2 = 3 + 4ac.
IIpaBa uacTMHa pPiBHOCTI — HemapHe YMCJIO, OT:Ke, b =2k + 1, Bk € Z. Toni
ogmep:xkumo 2(k%® + k—ac) =1, mo HemomxsausBo. 32. —1. 33. 1. 34. 12.
35. 1) x2 -7x-2=0; 2) 2x2 +65x +179=0; 3) 16x2 +106x +1 = 0.
36. Ilopada. D=((b+c—-a)b+c+a)b—-—c+a)b—-c—a). 37. Ilopada.

‘xl - xz‘ = \/(xl —x,)2 = \/(xl + x,)% — 4x;%,. Jami BUKopHCTATH Teo-
+ /

pemy Biera. 38. 1) 1; 2; —-3; 2) 1; Si 23\/_ 3) —1; 3+\/§ 4) —— d

ITopada. x* —2x3 —3x2 —4x —1 = (x* — 2x3 + x2) — (4x2 + 4x + 1) =

=(x?-x)2-(2x+1)2 89. 1) sIkmo a =1, To x — OyAb-IKe UYHUCIO0; AKIIO

a = —2, To piBHAHHSA He Ma€ PO3B’A3KiB; AKMm0 a # lia # -2, To x = 2;
a -+

2)akmoa =1, Tox = 4; agmoa = 4, rox = 1; akmoa # lia # 4, 0%, =1,
Xy =4; 3) axmo a =1 abo a = 3, To PiBHAHHA He Ma€ PO3B’A3KiB; AKIIO
a#lia=#3, Tox=a; 4) akmo a =1, To x = 4; akmo a # 1, To x; = 3a,

Xy = 4; 8) axmio a = 0, To x — OyAb-AKe 4KCI0, KpiM —7; AKI0 a = —7, TO
PiBHAHHS He Mae po3B’sa3KiB; axkmoa # 0ia # -7, Tox = a; 6) axkmoa =1
1- a2
aboa =-1, Tox =0; arkmo a # 0, a # +1, To x, = a, X, = . 40. 6; —6;
1 2 p
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BionoBidi ma nopaou 0o snpas

O =
10. 41. 9; 9. ITopada. x* — x2 + 20x — 100 = x* — (x — 10)2. 42. a = 42;

b=39.43.1)2; 2)1.44. 1) dAxmoa =1, Tox = —-1; axkmoa = -2, To X = %;

1
akmo a # 0, a #1, a # -2, T0 X3 :a+1’ x, = —1; 2) axmo a:—% abo
a j—
9 T
a:—z, TO X = —1; AKII0 a = —3, TOX=—§; AKmio a = 1, Tong; AKIIO
a¢—3,a¢—g;a¢—l,a¢1, TO X; = -1, X, =4a+3.45. 1) 0; 2) 2: —2;
4 4
i3 21. 46. 1) 14. ITopada. Hexait Vvx —5 =1, Tomi x = t2 + 5; 2) 4; —4.
. .. -5+ N -5 —
47. 1) e 29; 2k 85; 2)5+ 13; s 133.48. Ilopada. I'padikom
2 6 6 6
o x 2 10 14 _1
i i ily=—iy=—.49.1)5; 0,6; 2) ——; —; —; 3—;
PIBHAHHA € ABI mpaMi Yy 3 iy 2 ) ) 9’ 19° 17° °3
3) 2; % ITopada. x +l = t, Tomi x2 +i2 =12 —2: 4) 1 +/7; -3 + J15. ITo-
% X%
2
pada. =2 ot wom =+ 242 50, 85w 5L, 7. 52, 52 wmyron
3 x x2 9 3

2
abo 38E KMm/Ton. 53. 60 xm/roxn. Ilopada. Ciuim poO3TrIIAHYTH ABI MOXK-

JIUBOCTi 3aJIe;KHO BiJ TOr0o, KOTPOT'O BEJOCHUIIEIMCTA MOTOIIMKJIICT OOirHaB
nepmnMm. 54. 1,8 rog i 2,25 rox. 55. 0,2 rox a6o 0,33 rox. 56. Ipa — za
10 guiB, OJser — 3a 15 guiB. 57. 60 xB; 84 XB.

Bignmosigi mo 3aBmans «/lomamHsa caMocTiiHa podora»

° 3aBHAaHHA
1/2(3|4|5(6|78|9|10|11 |12 13

Ne podotn
1 B/ B|IT\B|A|B|B|A|B|T |B|A|1-B; 2-A; 3-B
2 BIT/IAIB|B|A|B|T"'/B|A|T|B|1-B; 2-A; 3-T
3 A|T'B|B|B|A|B|B|B| T |B|B|1-B; 2-A; 3-b
4 B BIT(A|B|/B|'/B|/A|B | B | T | 1-T;2-A;3-5b
5 B/ BT B|A|B|B|A|B|T |A|B|1-B; 2-A; 38-T
6 BT/ B|A|B|I''B|B|B|A|B| B | 1-B; 2-T; 3-A
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NMPEAMETHUM NOKAXYUK

ApubdmeTnaHU N KBaJApaTHUUA KO-

pias 118
BikBagparue piBuaunua 201

BepmuHa mapa6oau 113

Buninenus KBaapaTa ABOUJIeHA 3 KBa-
aIpaTHOro TpuusgeHa 195

BuHeceHHA MHOKHHKA 3-IIiJ 3HaKa KO-
peus 144

BsaemHoO cupskeni Bupasu 147
BiactuBocTi 00epHEHOI ITPOIIOPIiii-
HOcTi 91

— CTeleHsd 3 IiJINM IIOKA3HUKOM 77

— pyHKIii y = x2 114

— —y=+x 154

BHecenHsa MHOXMXHHWKA ITIii 3HAK Kope-
Ha 145

I'inkwm rimep6oau 90

— mapabosau 113

I'imep6osaa 90

I'pacdiurmit meTon po3B’A3yBaHHSA PiB-
HAHL 92

JIMCKpUMiHAHT KBaJApaTHOTO PpPiBHAH-
Ha 174

— — tpuuaena 193

HiticHi yucaa 125

Hob6yBaHHA KBaApaTHOTO KopeHs 119
MomaTxkoBuit MHOKHUK 20

HonycTumi 3HaueHHA 3MiHHUX 13
HpoboBi parionansui Bupasu 12

— — piBuauua 61, 199

EnemenTu MmHOXUHEU 123

3BejeHe KBaAparTHe piBHAHHS 167
3BeneHHA APo0iB IO CHiIBHOIO 3HAMEH-
HuUKa 31

3BibHEeHHs BijA ippaimioHaIBHOCTI B
3HaMEeHHUKY apoly 147

IppamionanbHi uncaa 125

KBanparue piBHAHHA 167
KBaaparauii kKopiap 118
— TpuuieH 193
KoedimienT

Ha 167
Kopias kBagpaTHOro TpuuieHa 193

KBaapaTHOTO pPiBHAH-

MeTon zaminu amimmoi 201

— PO3KJamaHHS MHOTOUYJIEHA Ha MHOMK-
mrurku 200
Muoxuura 123

HenmoBHe KBajgpaTHe piBHAHHA 168

Ob6epuena npomoopiiaicTs 89

O6nacte Bu3HaYeHHA (oOJjacTh OOIy-
CTUMHUX 3HaueHb) 13, 62

OcHoBHa BiaacTuBicTh aApoby 18

Ilapa6osa 113

ITinkopeneBuit Bupas 118
IMigmuoxxHUK 123

Iloxi6Hi pagukanm 146

ITopoxusa muoXMHA 123

IMopanmox uumcaa 83

IIpaBuio BigHiMaHHA APOOIB

3 OJHAKOBUMM 3HaMeHHUKaMHu 25
— mijeHHa apobis 49

— momaBaHHA JIpoOiB 3 OJZHAKOBUMH
3HaAMeHHUKaMu 25

— MHOKeHHs a1pobiB 43

— ImigHeceHHA APo0y mo crereHda 44

PamionanbHe piBHanaa 61

— gpeJio 124

Pamionanbsauit Bupas 12

— npi6 13

PoskaagaEHAa KBaZpaTHOTO TpUUJIEHA
Ha MHOXKHUKU 194

CropouenHs apody 18
Cropsxenuit Bupas 147
CragmapTHUHA BUTIJIAL yucjaa 83
CremiHp i3 IiJiMM TOKa3HUKOM 72

Teopema Biera 180, 181

—, obepHeHa 10 TeopeMu Biera 182

— Tpo KOpiHb 3 mob6yTKy 135

— — — 3 npoby 136

— — — 31 crenena 138

— — — 3 kBazgpara 137

— — PO3KJAaJAHHA KBAaJPATHOI'O TPUUJIE-
Ha Ha MHOKHHUKU 194

YmoBa piBHOCTI Apody HyII0 13

dopMysIa KOPEHiB KBaapaTHOTO piB-
HAHHA 174
dopmynn Biera 181

Iline pamionanbHe piBHAHHA 61
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PO3B’A3YBAHHA PIBHAHb
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®OPMYIIA KOPEHIB
x=mTA x2 =a KBAOPATHOIO PIBHAHHA
Jx = m, m — uncno ax?+bx+c¢=0,a#0,b#0,c=0
S m<o0 D = b2 - 4ac
2 5 D>0 D=0 D<0
x=tny KOpeHiB HeMae
-b+D
x2 = a, a — 4ucI0 X = = b
a>0 = a<0 L x = “oa KODeHiB HeMae
8% = Ja, . 2a
x=0 KODEHiB HeMae
e E
TEOPEMA BIETA
PO3B’A3YBAHHA HEMOBHOIO SIkmo x; i x, — KOpeHi 3BeJIeHOT0 KBA/JPATHOTO DiBHAHHA
KBAOPATHOI'O PIBHAHHA x2+px+q=0,
ax? +bx+c=0,a=0 T0 Xy + Xy =Py Xy %y = ¢
b=0,c=0 b=0,c#0 b#0,c=0 SIkmo x, i x, — KOpeHi KBaAPaTHOrO PiBHAHHS
ax?=0 ax?+c¢=0 ax? +bx =0 ax? +bx+ec=0,
x2=0, B b x(ax +b)=0 b
p TO Xj + Xy = ——, XXy = —.
x=0 x=0a6oax +b=0,
-£50 “£c0 ;
a a
x,=0, x9=—— PO3KINAOAHHA KBAOPATHOIO TPUYNIEHA
c . HA MHOXHUKU
8% = == KODEeHiB
Bg HEMae fxmo x, i x, — KOpeHi KBaZpPaTHOrO TPUUIEHA
@
Xy =—|——
a

ax?+ bx +c,

To ax? + bx + ¢ = a(x — x;)(x — x,)




