Po3aun 2
IIepeTBOpEeHHS anreOpaiuHuX BUPa3IB

Anre6paiuHUMU Ha3UBAIOTHCA TaKi BUPA3H , B IKUX HAJ| YMCIaMU Ta 3MIHHUMU ,
10 BXOJSTh 10 HUX, BUKOHYIOThCS [Iii JJOJJaBaHHS , BIIHIMAHHSA, MHOKEHHS,
TUJICHHS, TIAHECEHHS 10 PAIlIOHAILHOTO CTEMNEeHs 1 JOOYBaHHS KOPCHS.

4 1
_ 5 2 +
Hanpukian: 662_61; 05 m® 2 @
76" +4 Xy

ParionaabHUMHU HA3WBAIOTHCS aIreOpaiuHi BUPa3H, B SKUX BUKOHYIOTHCS TITHKH
I oJaBaHHS ,BITHIMAHHS ,MHO>KEHHS ,IUVICHHS Ta MIJHECEHHS 10 CTEICHS 3

(a_3 -8 3)- (a4 + 64)
HaTypaJlbHUM MOKa3HUKOM. Hanpukiian

V3a? —Sa—i-(a—e)2 .

ParionanbHuil Bupas, B IKOMY HEMa€ 3MiHHOI B 3HAMEHHUKY, Ha3UBA€THCS LILTUM
partionansauM Bupasom. Hanpuxian, (m® —n?)-(3m® +4n°)
Jpo60Bo — paiioHadbHUIA BUpA3 — 11€ TAKUN 10 MICTUTh 3MIHHY Y 3HAMEHHUKY
(xz +y2)_(x2 _yz)

2xy
[ppationanbHIMH Ha3UBAIOTHCS TaKl anredpaidHi BUPas3H, B AKMX BUKOHYIOTHCS i
T1THECEHHS JIO CTETCHS 3 IPOOOBHUM MOKa3HUKOM, a00 TOOYBaHHS KOPCHS.

Hanpuxknan, (x+y+ z)%; V4+2-x.

[TepeTBOpeHHs BUpa3iB Ma€ Ha METI iX cuporieHHs. [le nocsaraeThcs Takumu
IIUISTXaMH:

a). I0JaBaHHS MOAIOHUX WICHIB MHOTOUYJICHHA,

0). IepeTBOPEHHS YHCEIbHUKA 1 3HAMEHHUKA B TOOYTKH, BHHECEHHS CIILTBHOTO
MHO>KHHUKA 32 Ty>KKH 1 CKOPOUCHHSI IPO0Y;

B). 3aCTOCYBaHHS (POPMYJ CKOPOUEHOTO MHOKEHHSI:

(a+8)’=a’+2a6+6°;

(a—8)°=d’ — 2a6+6’;

a’—6&=(a—8) (a+e);

(a+6)’=a’+3a’6+3a6’ +6’;

(a—6)=a’ — 3a°6+3a6’ — 6,

a+6'=(a+8)-(a’ — as+6’);

a —6=(a—6) (a’+as+é’).

npoOy. Hanpukinan, (x‘3 + y—3).

ax’+6x-+c — KBaPATHUI TPUUJIICH,

X}, X, — KOpEeH1 KBapaTHOTO TPUUJICHA,

ax’+ex+c=a-(x —x;) - (X —X,) — (pOpMyJIa pO3KJIaJaHHs KBaAPATHOTO TPHUJICHA H
MHO>KHUKH.



«3HAPAIAAMMW IIPH NEePEeTBOPEHHI
aJareopaivyHuX BUPA3iB
¢ Taki popmyan:

a £=ad+bc (b~d¢0);
6 d bd
a_c_adzbe 45.0);
6 d

ac_ac (bd #0);
6 d b-d

a.c_ad  gea.0).
b 6 b-d

[Tpuctynaroun 10 Ge3mocepeIHLOTO MePETBOPEHHS BUPA3iB BUPa3iB, He 3a0yBaiTe
PO TaKi YOTUPU TTOPATIH:

1). He ninmits Ha 0;

2). He noGyBaiiTe KOpeHs MapHOTO CTEIEHs 3 B1JI’EMHOT'O YKCIIA;

3). He mykaiite norapudmis Biji’éeMHUX YHCEI 3 BiJI’€EMHOIO OCHOBOIO Ta
OCHOBOIO, 110 JIOPiBHIOE 1;

4). ITam’sttaiite, o |Sinx| <11 |Cosx|<1.

KopucHo npuranatu alropuTm 3BE€CHHS KUIBKOX APOOIB 0 CHIIBHOTO
3HameHHuKa: 1.31aiT H. C.3. nux apo06is;

2.po3ainuty 3Haiaennit HC3 Ha 3HaMEHHUK KOYKHOTO JApOo0Y Ta 3HAUTH 10JaTKOB1
MHOYHUKH JJIs1 KOKHOTO JIpo0y;

3.MIOMHOKUTH YHUCEJIBHUK KOKHOTO APOo0Yy Ha BIJAMOBIIHUM 10JaTKOBUN MHOKHUK
[ 3armucaTy 111 JOOYTKHM B YUCEIbHUKY ,a 3HaWaeHuit H.C.3.-y 3HaMEeHHUKY .

[Ipu 3BeneHHI anredpaiyHuX APOOIB 10 CHIILHOTO 3HAMEHHHKA JIOIIJILHO YITKO
IU(EPeHLIIIOBaTH KOKHUHN eTan poOOTH 3a TAKOIO CXEMOIO:

3HaMEHHUK Ipo0y H.C.3. npo6iB JlonaTkoBI MHOXKHHUKH
X x —4
x—2 x-(x=2)(x+2) x7+2x
x+2 x° —2x
1 X =27
x—3 (x—3)-(x2 +3x+9) x°+3x+9
x°+3x+9 x—3

BeTynom A0 mpakTUKyMy IbOTO PO3AUTY MOXYTh OyTH Takl BIIPABH:

2.1 « [Ipu sikoMy 3HAYCHHI TapaMeTpa @ KBaApaTHuil TpudieH 25x° +30x+a

MO>KHa

3amucaTH y BUTJISIAL IOBHOTO KBaJpaTa CyMU JBOX OJHOUJICHIB.)»
Po3B’s13aHHS.

IepeTBOpUMO JaHuit TpuuiIeH 25x°+30x+5=5" x> +2-5-x - 3+a = (5-x)*+2

(5-x)-3+a=(5-x)"+2-5x-3+3* =

=(5x)°+30x+9.

CriBCTaBIISI0YM MTOYATOK 11i€1 pasu 3 11 KIHIEM, MOYKHA ITOMITHUTH, 1110 a=9.



(5 X+ 32)—6 KBaJIpaT CyMH JIBOX OJTHOYJICHIB.

B Takux BrpaBax ,0e3mocepeiHs MmiCTaHOBKA y BUPa3 3HAYEHHsI 3MiHHOT
IPUBOIHUTD JI0 TPOMI3IKAX O0UYHCIIeHB, CJTiJl CIIOYATKy BUKOHATH CIPOIICHHS
BUpa3iB. Hampukiaa, oOYMCINTH 3HAYCHHS BHPA3y:

2
3 L3 1
22 Y25°6° 24 5 5 pw 6=0,0025,
3\/5.65 +2

Po3B’si3aHHS:

1 2 1 2
2 3 2 2 3 2
5604 ! JS—U e (%)'M s
3\/5-6§+2 3\/5-6§+2 3\/5-65+2
ny? 1 1
[3\/5'63] -2? | [3\/5'83—2J'(3\/§'63+2] | | 1
- 1 —3/5.¢3 = 1 —3/5.¢3=3/5-63-2-%/5.4% = 2.
Y5.63 +2 Y5-63 +2
BignoBigs: —2.
Jx +2 1

2.3 O6uncnuTu: npu x=4,1.

xx +2x+4dx X -8Jx
Po3B’s13aHHs.
Cnouatky MoTpiOHO CIIPOCTUTH 1Iel BUpa3, 3aMIHUBIIHA KOPEHI CTEIIEHIMHU 3

Jx+2 1

TPOOOBUMU TTOKA3HUKAMH: : =
X\ x +2x+4\/; x? —8\/;

1 1 3 1 1y
1 1| x2 42 x| x2-8 (xz—i-ZJ (xzj -2’
242 .x2—8-x2 B B B

X
3 [ 1 [ N 1 -
x?+2x+4-x? xz(x+2x2+4j x+2x*+4
1 1 1
(xz +2j-(x2 —2)(x+2x2 +4j
= l =x_4.
X+2x?+4

Skmo x=4,1, To x —4=4,1 — 4=0,1.
Bignosias: 0,1.

OO0yucIuTH:

2.4 Jx+7 : ! , Ko x=9,1.
xA/x +7x +49x  x* —343x

Po3B’s13aHHS:



1 3
1 x| x2 -7
S T e ( ]_
xVx +7x+49Vx 17 - 343x ;( ! j 1

x2| x+7x2 +49

1 1 1 1
(xz +7J~x2 -[xz —7J[x+7x2 +49J
= =x—49.

a 1 1
x{x +7x% + 49]

Sxmo x=9,1, To x —49=9,1 — 49=-39,9.
Bigmosiae: —39,9.
a a’+a-1 a’—a-1 3a’

+ + - .

a-1 a-a*+a-1 a+a*+a+1 a*-1

Po3B’sa3anHns:

O.J1.3: a # 1. 3acTocoByroun (hOpPMyITH CKOPOUEHOTO MHOKEHHSI, PO3KIIAIAEMO

3HAMEHHHK KOXKHOT'O Ip00Yy Ha MHOYKHUKH:

@ —1=a’ - I’=(a—1)-(a+1)

@ —d+a—1=(a’-d)+@a-D=d’(a— D+1-(a-1)=(a-1)-(a® +1}

a+d’+a+1=d’(@+1)+(a+1)=(a+1)-(a* +1}

d—1=d - I'=@ - 1) @ +F)=(a—1)-(a+1)(@+]).

HC3=(a — I)(a+1)(@’+1).

Himumo HC3 Ha KOKHUM 3 YOTUPhOX 3HAMEHHHUKIB JaHUX JAPOOIB.

. . (a—l)(a+1)(a2 +1) >
Onep>xuMo J0AaTKOBI MHOXHHKH JI0: TIEPIIOTO APOOY T =a’ +1;
a —

(a - 1)(a + 1)(a2 + 1) _

Jpyroro apo0y - 1)(a ] ) =a+1;
(a - 1)(a + 1)(a2 + 1) T
(a + 1)(a2 + 1) ’
(a - 1)(a + 1)(a2 + 1) B

(a - 1)(a + 1)(a2 + 1) -

Cnpoctutu Bupas: 2.5

TPETHOTO JIPOOY

4ETBEPTOTO Jpo0y 1
Takum ynHOM,
a a’+a-1 N a’—a-1 B 3a’ _
a’-1 a-a*+a-1 a+a*+a+1 a'-1
_a(az+1)+(a2+a—1)-(a+1)+(a2—a—l)-(a—l)—3a3-1:

- (a—l)(a+1)(a2 +1)

_a3+a+a3+a2+a2+a—a—1+a3—a2—a2+a—a+1—3a3_3a3+a—3a3_ a
(a—l)(a+l)(a2+1) a* -1 a* -1
BianoBins: 4a | pu a # *1.

Po3B’s13aHHS:



(x2+5x+6)-(x+1)_(x+2)(x+3)(x+1)_x+2
x#-1 (xz—IXx+3) _(x—l)(x+l)(x+3)_x—1'

O/]3:| x #1,
X #-3.

x*+5x+6=0. 3a Teopemoto Biera:
X;= —2, Xor= -3. TO,Z[I
X =5x+6=(x+2) (x+3).

BianoBins: x—JerpI/I

x #=x1,
x #-=3.

CnpocTtutH BUpas:

2
a’—ase+e’  a’+é6’ a’—as+6’ (x—y)

26 -y -2+ (x—yNx+y) (a+6)-(@® —as+é?)

(az—ae+32)-(x—y)2 xX—y

(x—y)-(x+y)-(a+e)-(a2—a6+62)_ (x+y)-(a+6)'

+
Bi e xX—y X#XIYy,
AR e Ya+e) Y L 4.

2.7 CnpocTuTH BUpa3: \/4a —2-+/4a” -9.

Po3B’s3anHs:
Tak sik 11e¥ BUpa3 iCHy€ He MPHU BCiX 3HAUCHHSIX 3MIHHOI a, To 3Haiaemo O.J1.3.:
2a—-3)-(2a+3)=0,
4a’ -9 0, 4a* -9>0, ( : i ) )
164> > 4-(4a> - 9),

4a-2V4a* =920, [4a22-4a’=9. | 5,
¥
(a—%)(a+%)20 \ 1 ] X ,
3 3
_EWE

16a* >16a* — 36
a=0.

ae B ;+ooJ Otxe, O/13 nanoro Bupasy B;+ooj. B oGnacti 1onmycTUMHX 3HaYCHb

IIEPETBOPUMO JaHUI BUPa3 . MOXKHA CIIOYaTKy NEPETBOPUTH BHPA3:

4a-234a" =9 = (2a-3)+ (a+3)-2J2a-3)-2a +3) = N2a—3) —2,/2a—3)-2a+3) +
+(V2a+3) =(V2a-3-~2a+3].

Togi V4a—2v4a® ~9 =(V2a—3 —2a +3) = N2a=3-+2a+3]

BpaxoByrouu, o a > % MaeMo ‘JZa —3—2a+ 3‘ =—

(2a-3-2a+3)=—2a-3+\2a+3 =2a+3-2a-3.
BianoBine: v2a -3 -+2a+3.




CrpocTiTh BUpas:

2.8 1 3xy ) [(xX*+y°  x+y
. - + 53| PN - .
xX—y Yy -x X —y° 2x-2y

Po3B’s13aHHs:

1 N 3xy _x2+y2_ x+y | _ 1 3xy _x2+y2_ x+y |_
x—y y-x)\x*=y? 2x-2y x—y ' -x')\x*=y* 2x-2y

_( 1 3xy j( x>+ y? Xty j_ x> +xy+ > =3xy )
-y =) W) e-p)- () 26e-2)) (=p)- 6 v+ y?)
_2x2+2y2—x2—2xy—y2_ x=2xy+y’ .2(x—y)-(x+y)_ (x—y)2 '
2x—p)-(x+y)  (=y)WFrw+r?) K-y (k-p) P+ y7)
2 -2y () 2k -y)Gety)  2xty)
.xz—y2—2xy_(x—y)-(x2+xy+y2)-(x—y)z_x2+xy+y2'
BiamoBinb: E(Ly)z MIpU YMOBI, IO x — y # 0.

X +xy+y

3 2
CnopocTtutu Bupas: 2.9 ( 25 2a_a’+25a j.(a + 15a j

A +5a+25 5-a a —125
Po3B’s3aHHs:
25 2a  a’+25a° ( 15aj
> - - ‘la-5+ =
a +5 +25 5-a a -125 a->5
25, 2a a’-(a+25) @’ —10a+25+15a _
a*+5a+25 a-5 (a-5)a®+5a+25) a-5
25(a=5)+2a-(a* +5a+25)-a*(a+25) a’+5a+25

(a-5)-(a® +5a+25) (a-5)

_ 25a—125+2a” +10a” +50a —a’ = 25a° a’ +5a+25 _
- (a—-5)-(a* +5a+25) a-5

(¢* 150> +75a —125)-(a> + 5a +25) (a-5)
= = =a—5

(a—S)-(a2 +5a+25)-(a—5) (a—5)
IIpu a — 5=0.
S5R* +8R+12

2.10 [Ipu sixux HaTypadbHHUX 3HAYEHHsX R 1pi0 HaOyBae

HATypaJIbHUX 3HAYEHb?
Posp’si3anns: [lepeTBopumo naHuii BUpas, 3aCTOCYBaBIIN TEOPEMY IIPO
HOJIITBHICTh CYMHU

5R*+8R+12 5R* 8R 12
2 =ttt [Ipu Oyap-sSKMX HATypajJbHUX 3HAYEHHAX R BHpas

12
S5R+.8 € HatypasibHUM yncaoM. Bupas = HaOyBa€ HATYpaJIbHUX 3HAUYEHD JIUILIE

IpU TUX HaTypaJbHUX 3HaYeHHSIX R, mpu axux 12 wamino ainmuthes Ha R, To6TO
npu Re {1;2;3:4;6;12}. Binnosins: 1;2;3;4;6;12.
1 1

J2a+3-+vx 2a+3ivx

2.11 Jano : a> %,x =32a —16. Buznauutu Y=



Po3B’s13aHHs:
1 1 1 1

Y = - = _ =
V2a+3-Jx 2a+3+vx 2a+3-+32a-16 ~2a+3+/32a-16

1 1 ~ 1 1

_\/2a+3—4«/2a— \/2a+3+4«/2a—1_\/2a—1+1+3—4«/2a—1 Va-1+143+42a-1

1

1 1 ~ 1 ) |
R 1—2)2 T A e [ e

3HAYNUTh, a # 5

Sxko a) % <ac< §| 2 1<2a< 5|— I; 0<2a-1< 4|K0piHb 000ysuu, dicmanemo HepiGHICMb

0<2a-1<2-2 ~2<V2a-1-20, amowy N2a=1-2=2-+2a~1]
1 1 C2+~2a-1-2++2a-1 2y2a-1

2—2a-1 2+2a-1 4-2a+1 5—2a
6) a)%; 20)3-1; 2a—1y4; \2a—1)2]-2; N2a-1-2)0; ‘«/2(1— —2\:«/261— 2.
| 2a-1+2-2a-1+2 4 4

Y:

1
y: —_ = = = .
V2a-1-2 2a-1+2 (V2a—1f -22 2a-1-4 2a-5
5
O, aKmo a = —;
2
. . 242a -1 1 5
BianoBiap: s ——— , akmo —<a <—;
AHOBUAb =5 o 05 2
SIKIIIO a)é
2a -5’ 2

3aBaHHA )il CAMOCTIHHOI po0OTH:

2.12 Ilpu sskoMy 3HAYCHHI IMapaMeTpa a KBaJIpaTHUH TPUUWICH 36x° — ax + 9 MOKHA
3alMCcaTy y BUTJIS/1 TIOBHOTO KBaJipaTa Pi3HUIl JBOX OJIHOUJICHIB?
BignoBigs: 36.

(6‘+2)2 — 86

2
oo

2.13 O0uwncauTH: , SIKIIIO ¢ = 0,0025. Bimmosigb: —0,05.

2.14 O0yucauTH: ( +4/1- j ( - j Ko a =0,36. Bigmosias: 0,8.
a

fi+a

1+4/x 1
l+x+/x x-a/x=1

2.15 O0yucautu: 1+ akio x =3,1. Bigmosigs: 3,1.




3

2 — . .
2.16 O0uucauTH: f +81 —2x :x124 + 148 , SIKIIO x =2,1634. Bignosias: 12.
x2 +2x2 x2 42
CnpocTtutH BUpasu:
3 2 3
2.17. X2 [ A x3 8. - ¥ -4 . BiﬂHOBiHB:M.
16 (x+2 x*+8 4x>-16x+16 2-(x+8)
- 2 . .
218. X 2.V Bignosins: y-(x—y)
b% x
3a as+é’ . . a-(a+e)
2.19. = BianoBiap: ——~.
8 36
2.20. =2 LA Bixnosine: — 2.
S5x°y° ey —e6x xXy8
2
2.21. zxy - .5)26)/2 : Bingmosigs: L.
a"+a x°y axy
2.22. 26a [2x -2 . Binmnosige: iz
x"—x 3ax X
2 2 _
2.23. 9a” ~ 166 ( 3§ da_ _ 3j+4a j Biamosine: 2.
Ta 46~ —3ase 46" +3as
2.24. 24?} . :( 21 j Bimnosip: 2x-(x + y).
y o —x y—x’ x + 2xy +y°
-2 a a’ +4 1 . .
2.25. 2 ; - - . BignmoBiab: a-2.
a’ +2a (a2—2a a’ —4a a2+2aj A A
2
2.26. IIpu sixkux HaTypajdbHUX 3HAYEHHAX K JIpi0 @ HaOyBa€e HATypalbHUX

3HAYEHb?
Bignosige: K € {19}



