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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.

4 ‘o)
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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.
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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

issuu-downloader.com



PauioHanbHi BUpasu

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
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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?

24 - O
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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

36

issuu-downloader.com

a a(a+ 2);

m2+8m m




PauioHanbHi BUpasu

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
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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;
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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.
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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.
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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

72 - O

issuu-downloader.com



PauioHanbHi BUpasu

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

issuu-downloader.com



PauioHanbHi BUpasu

= 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.

O 79

issuu-downloader.com



PO3A4IN 1

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.
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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
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| 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———

issuu-downloader.com



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 ’
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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

issuu-downloader.com



KBadpamHi kopeHi. AilicHi Yyucna

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
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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?
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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 PiBHAHH