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po3B’s3ysanHd». [IpeaMeTOM Mepmoi YaCTHHH € CHCTeMaTH3auis
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PiBHSHHS HA3UBAETHCH LM PaLiOHANbHUM anreOpaiyHum, sxmo counsi
#Or0 YACTHHA € LiMKMU PALLIOHA TLHIUMH are6paTuHAMH BHPa3amMu abo MHOroue-
HAMM BiTHOCHO HEBIOMOT 3MIHHOI.

i. JUHIAHE PIBHAHHSA ax+5=0

a#0,

x€Q,a=0,b#0,
XER,a=0, b=0.

b
Ty
a

ax+b=0 <

2. KBAJIPATHE PIBHSHHS ax?+bx+c=0, a=0

_—bxVi¥—dac _— b2 VD
%2=T 22~ T
2 "
ax"+bx+c=0 < k_ux~u|n|uu.un%|§nuo

xEQ, D=b*-4ac<0.

Z2=YE p=t?—4ac>0,

D = b*—4ac — Gucxpusinanm KBAPATHOTO TPHUIEHA
SIkmo x; Ta X, — KOPCHi KBAADATHOTO PiEHSHHS, TO KBANDATHWE TPUUNEH
MOXHA POSKJIACTH HA NiHiHHI MHOXHVKH 33 (DOpMyJIOw0:
E~+2+nui~|av?\x )-
{ 1 )

Bokpema, mpn x,=x,= — %m

P«N.Icléua?lxv»

3. BIKBAPATHI PIBHIHHS

Pisnsuns sury

at + b2+ c=0, a
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34 nonomMorow aminu y = x° pisHsHKs (1) 380RUTHCS 0 KBAAPATHOTO!

—bx Vo’ 4ac _—bxVD
2a =T 24

(1) > a +by+c=0 < y 5=

Sxwo y 20 i y,2 0, 70 pisssmua (1) Mac uoTHpw pisni aiiicui Kopewi:
x2= V35 Xaa= Vo2
Sixwo y; < 0,2y, > 0 a0y, > 0, ay; < 0), 7o pinnauns (1) mac xwa aiiici i

ZBa CYTO ysiBHi CIpsXEHi KOpeHi.
Sxmo y, <0 i y,<0, o pisusHma (1) Mac worHpw cyTo yspui napamn

cnipsxeni Kopesi.

Sixmo D = b? — 4ac < 0, 7o pisnsns (1) M€ YOTHPH KOMILIEKCHI KOPEHL.

4. IBOWIEHHI PIBHSIHHS x"—a=0
PinrsiHHs BUAY

st—a=0, @

e aER, nEN, n = 2, HABMBACTLCS 36E0CHUM OCOUALHHUM.

Hanpuxran: B-5=0, (n=3,a=9,
x*+3=0, (n=4,a=-3).
Pisusnns suay px" + g =0, ac p # 0, €KBIFATEHTHE BOWICHHOMY DIBHSH-
HIO .«=+huo:.<:~nlmv.
q q
IlBouncHHe pisHanns (2) po3s’I3yeTbes GE3NOCEPEAHBO 106YBAHKSAM KOPEHS
crengis n 3 uncna @ ¥ —a =0 x="a is Muoxumi xoMRICKCHUX WHCE

MAC 1 KOPEHIB.

V ZesKMX OKPEMUX BUMATKAX BAACTHCH ABOUICHHE PiBHsiHs (2) PO3B’a3aTh

n

cACMCHTApHIMM CrocOBaMM WAAXOM po3kiazanns amowncka x" = (Va) " wa
MHOXHWKH 33 BLIOMAMHU (DOPMYAAMH.

3aanaunmo, Wo Gyab-aKe ABOWICHAE pibHsHEA px/+ g =0 3a AONOMOTOK
saminit x = V3 ssomurnca sio piswanna By ¥ % 1 =0,V sawomy sunazxy
"

w — apHbMETHUHE 3HAUEHHS KOPCHS, IPHUOMY AKIIO ¢ i p MaloTh Ppi3Hi 3HAKH,

70 C1ia B3STH ABCONIOTHY BETHUHHY (MOLY/Ib) BIHOWEHHS ¢ A0 p, TOOTO _ W _

uvi Juux:x,«nun:f

2. * ,\ua 2 Nﬁ u+~,\w<u+~§J 24. {-32}.25. [~ 112}

26. AA ;-8 — _lm. = muu w . Brasinxa: aus. TIpukcian 23.

27, =5,-3).28, [~1i1}.29. {~2:0}.30. {= 1; = §; . Bussocs: e pweran 28

. BKaginka: A0 PO UACTHHM OMHCATH

3L (- NW.. -3} Brasina: aue. Tpmenan29.32. { =

0-x, nani ms. Mpucnan 29. 33, {—3 = 2V3; — 1; — 3 + 2 V3; 3 }. Bragiexa: ane. Mpuxaan

ueén«\m,u? {-3-v3: 5 V3 }. Baisina: o, Tipsocnan 31 351 N 35 }- Brasisea:

. Tipuenan 32 y=x+2. 36. *& uﬁﬂ ;=S4T

L*. Brasinka: . Tpucnan 32.
y=x-— w 3T Tn - Braginia: oxpeit BMIAZOK SBOPOTHO-CHMETPHIHOR pisusinns (85). Bamina:

x+lay 38 (-3-VFi-

—3+V5}. Bxasisxa: aws. Ipuxnaz 34

2
Lrxtd 39

2
b xtdv=xy=
u=x ¥

Irll‘n a_ Brasiska: ¥ — 1= ?l_vx

x(@+xet). Tmﬂf. Tus. Tipucnan 33. 40, (=25 =15 1}. 41, {=2;1;2:4 }.

Braginxa: ' —16= (2 —4) (£ +4). 42 {3}. 43. {3+ 73} Beasioa: (x=3)" - 3=0.

T, Tipuaan 37. 44. {2 + V). Beasinwas (x = 2)" = 2= 0. flwo. Nipwcaan 37.

45. _«d& - __,m_au_u_s. F+38+ 3 -3B=0e (x+1 )? = 34 = 0. Jluw. Tpuacaz 37.

46. {2-V8;2-V3;2+ VI 2+ VE).  Brasinca: (¢ -8+ 168) = (¥ - 42) -

C2=0e  (do4)' - (Foax)-2=0.  y=d-ax 4T, {=3-V6:-3
“34+VE;1]  Brasimxa: (<'+80+167) - (4 4 12040) =0 o (Frax)’ -

— (2e+3) =00 (P4 ax) - x+3)][(F+4x) + (x+3)] =

48. {~5; =2} Braginka: ' + 1% + 10 = (< + 1) +10). 49. {0: W 3}

50. {=150;1 }. Basinra: nizmectu 10 1’4700 Crenems, BAHECTH 30 1y XKH X.

39
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42.x3 — 922+ 27x - 27 =0, 43.x%3 - 9x? +27x - 30 =
44,03 - 6x2 + 124 - 10 =0, 5.3+ re-11=0

46. x* — 8x3 + 15x2 + 4x —2=0.
4B 1210+ 7x (P 41) =0 49.38 - 3x (x-1) =74

50 (x+1)°+ (x=1)°=32x.

19. BIAMOBIAI TA w_?u.mz:
vI; 3.3‘.3_~ ___m.__ V).

4.{2-VE; 1; 3; 2+ V6 }. Brasiexa: TLVNuxNLx:éumL«.

5.{2; 3. Brasioxa: ?Lixnuvnmumu; y=x—5x+1

w J. Braainea: 2 (162" 24’ + 9x*) =7 (4% = 3x) +5=0e

o%?..m —2-4x 3x+ m«n_ —7@* -39 +5=0e
© 245~ 31 — 74" —3x) + 5 =0. y=4dx’ -3x

7.{3=2V5;3;3+2V5 }. Basinca: ?.:Nnm.:,,:mmla

B (=134 1.9 {3510 (=6 -4 =2} 10 =% - 1 5}
1
7}
V3 }. Brasinka avo. pnicra 13.
16. 3 |m wb_ Braginxa: y = 7\ Jlue. pukaag 14.

1-VI; - 1+VZ |- Brasiexa: Posxpurm aymxn. wukww. Jlus. Tpuknaa 14,

2}

1
333} 19 {=2-VF; - ;- 24V3;

_i[\m\,\wﬂ!o“:%

,wu

* Bragioka: & + 5x — 7= y.

| - Brasimca: (126 1) (3x = 1) =3 (12 =5x) + 15 (6x—1) (4x—1) =

=2 (12 - 5x) + 2~ 5522, (2,9 ). Bigsinea: (x=3) (x~8) =5~ 11x+24 =

47.x* + 853 + 12x2 - 12x - 9=0.

HaseneMo nexinbka npukaanis po3s’sisanns pisHaub Y'+= 1 =0 ans
n=3,4,6.
TIPUKJIAL 1. Hexait n = 3. Topi:

—-1=0,
DY-1=0 (y-1) (P+y+1) =0 W:.i_nc S
=&y
S y=1 ya= Nr\u.
6P +1=0< Q:V@fi_vuoo
y+1=0, 1+iv3
<« =—1; =
Txg:ueﬂ«v: Livpa=""3 "

TIPUKJIAJL 2. Hexaii n = 4, Toni:
ay-1=0® (P-1)(P+1)=0 m R
R g E I By

6y +1=0.

B nisiit vactani xonamo Ta signiMemo 2)2 :
2
(F+22+1) -2 =0 (P+1) = (vzyp?=

@ (2ovIye1) (PavIye1) =0 @ [LoVIrH1=0 o

P+VIy+1=0.
VZ +iv2 —VIivZ
Fog=T oy Bum g

TIPUKJIAJ 3. Hexait n = 6. Toni:
ay-1=0% (¥)'-1-0e (P-1)(P+1)=

i fiml % V3
<« H“JLHQ. ey =E iy 56= 5 (s Tpukan ).

O ¥+i1=0e () 410 (1) (F= 1) =

TIPHPIBHIOCMO A0 Hy-Ast MEpUIHii CTIBMHOXHUK:

P+1=0<¢ Na=zti
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Y
ForFri=0e (F+2P+1) -3P=0® Am:v”l?\ms”no S

QA%+_|<M<VAK+_+§uVu 2= é._ILIo.ﬁ

PeVIp+i=
v3xi =¥3 %
=g 5 W= g -
TIPUKJIAJL 4. Po3s’g3aTH piBHAHHS
275~ 8 =0. 3

Po3s’a33HHs. TNonimmmo obuasi yactnan pipuskus (3) ua 27:

@ e -Loo

3acmocyeno nidemanoexy: x =V Mmq ¥, Tozic

o= (V5 -F=o0=

8 »IWHQQ\C‘»_VncOﬂl_uo.

®@r =y 27

Po3B’si3aHHS OCTAHHBOIO DiBHSHHS po3rnisHyTe Bume (1uB. [puknan 2a):
V2= ya=xi.
IMosepmacmocs do nidemanosxu:

4
Dy ,==%1 erwuw,\w,

Dyy=2i D g =niVE

Bionosios: — VE ; VZ ; |.;m1§

m

3a3HaunMO, 1O PiBHAHHA BUEY px" + gx¥ =0, jem, k € N i m > k, 3s0-

ZMTHCH 10 ABOMAEHHONO BHHECEHHSIM 3a Ny KKH X*:

[#=0,

—k

/ -
P4 gk =0 @ K(pm k1 g) =0 &
[P F+a=0.

2 -
0x+x+m 0, sx,= ww,\u.ﬁ.
#+35-3=0.
m&ag?uﬁi%.
7
18, BITPABM

Poge’s3aTy DIBHIHHS:
L2xt—5x2+2=0.

38 -33+2=0

5 (2-sx47) —2(x-2) (x=3) =

#6.32x% — 483 — 1052+ 21x + 5= 0.
8.3 — 62+ 5x+12=0.

10,3 + 1252 + 44x + 48 = 0.
12.24x3 — 263+ 9x — 1 =0.

14.6x% = x4+ 552 —x— 1 =0.

16. 6x% + 7x> — 36x2 — Tx + 6 =0,

8.3 = Tx2 = Tx+3=0.

19,25 + 5% — 13% - 1322 + 5x +2=0.

2.x4+2x2-3=0.
4. ?unfvff Ax..NVNn

7. (2-6x)* -2 (x-3) =51
9.x3 —9x2+23x - 15=0.

116 + 1322+ x - 2=0.

13.x4 + 453 — 6x2 = Tx ~ 10 = 0.

A5x4 = 7 4 142 — Tx+ 1=0.

17 (1+2) = 4x(1 - 22).

20, (@ +5x=7) (224 106 = 11) +1=0.

2L (126~ 1) (x~1) ( eT_ Awmxl_w
22 (x=3) (x= aZTq
23. (a2 =3x) (x=4) (x+1) =5.
25. (x—4 ATJNTJNTJu;mo.
26. aA.«\f v X+

4

)

, 5

2. (x+3) 4 (x45) =16,
2. (x+2)° - =3

30 (26=1)7+ (x42) =218+ 1.
31 2x% + 116% + 10x% — 8x + 21 = 0.
33, 2% + 4% - 1852 — 120+ 9= 0.
35.2x4 — 2153

T4x? — 105x + 50 = 0.
He St TP+ 22— dx+8=0.

§i.~+_v?|_v?+~vu§.

mv?iov?id ~HZ=i;

28. ?n_v: Tivau;.

32.12x% ~ 1363 + 1222 = 1 = 0.
34. 1% + 22 — 622 — 6x+ 9 = 0.
36.2x% + 33— 132 — 6x + 8 =0.

(P+x+d) +8e(P+x+4) +152=0
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Bidnogide: 1.
TIPUKJIAJL 39. Po3B’s3aT PiBHSAHHS

K 4ad 10 - 28x+45=0. 99
Po3ss’s3anus. VY nisii uactuni pisnanns (99) Buninumo nosnud keadpam
ABOUNEHA Ax~ +2x v %
99 e (x*+ 457 +4x?) — 142 - 2x+45=0 &
® AmZLNl 14 (2 +2x) +45=0.
3acmocyemo nidemanoaxy: x + 2x = y. Toni:
P-4y +45=0  y =5, y,=9.

Togepmaemocs 0o nidcmanoexu i T.4.

Bionooios: — 1 =VI0; —1-v6; —1+V6;—1+VI0.
NIPMKJIAJL 40. Poss’sisath pisksnms

Hrad+ a2+ 6x-9=0. (100)
Poss’asauns. VY aisiit yactuni pisuauns (100) Buainumo noeni xeadpamu
2
asounenis (x+2x) " ma Ax|uv~“
100 @ [+ 2220+ (26)?] - [#-2c3+3] =0
2
@ (P+2x) - (x=3)*=0. aon

Posknanemo nisy wacTury pissanns (101) Ha MHOXHMKM 32 dopMysOK0
s xeadpamio:

o e (+x+3)(F+3r-3) =0

36

5. TPUYIEHHI PIBHSIHHS

Pisnsnnst sy
a4+ bx" + c=0, @

ne a# 0, n €N, n=2, HA3UBAECTLCS. MPUUIEHHUM DIBHSHHSAM i 33 IONOMOrOK
3aminu y = x" 3BOANTHCS O KBAXPATHOIO.

TIPUKJIAJL 5. Po3B’s3aT y MHOXHUHI JifiCHUX UMCEl DIBHAHHS
0 -9x3+8=0.

Poas’s3amnns 3acmocyemo nidemanosky: x> =y. Toni:

P-9y+8=0ey =8 y,=1.

IMoeepmaemocs 0o nidcmanoexu:
Hy=8==8s-2=0% ?ud?ﬁéxiv =0 x=2
Dy=ied=led-P=0e (x-1) (F+x+1)=02x=1

Bidnoaide: 1; 2.

6. PIBHSIHHS BULY

a+bU+c=0, ®

ne a,b,c €ER; a#0; U= QAkv — anreGpaiunuit BUPas, po3s’si3yeThCS 33 AOMO-
Moroto saminu U = y. Toxi piBHSHES (5) 3BONUTBCS 10 BUTASAY:

G >af+by+c=0,

TO6TO 3BOXHTHCS 0 KBAAPATHOTO. 30KPEMa, PIBHSHHS BHIY

A§N+?+nv~+=?k~+?+av+sua ©

O3B’ SI3yEThCS 33 AONIOMOTOIO SAMIHIL ax?+bx+c= y e ax +bx= y—c.Tani
pisHsiHHES (6) 3BOAMTHCS A0 BULISY:

©) =y +n Qli.av +m=0%y+ny+ A§+:m|=nv =0 ...ir1a
TIPHKJIAL 6. Poss’si3ath pisksnns
2
(@+3x—1)"+5(2+3x42) —11=0. ™

Poas’ssanns. Lieokpemuii Bunazok piensmuns (6).




[image: image8.jpg]3acmocyemo nidemanosky: x*+3x—1=y @ x2+3x=y+1. Toni

piBHAHHS (7) 3BOATLCS 10 BULISAY:
D =745 (y+142) 11 =0eP +5y+4=0%y == 1y, = —4.

ITosepmaemocs 00 nidcmanoeku.:
Dyy=-12x243x—1=-1®x2+3x=0 x,=0; x,=-3.

Dyy=—-432+3x-1=-46x2+3x+3=0>D=-3<0=>.

Bidnoaioe: =3; 0.
TIPHUKJIAJL 7. Po3s’s3aTH piBHSHHS

(¥ —6x)—11(x=3)2+139=0. ®
Poan’saanmus. Movivacwo,mo (x—3)%=x2~6x+9.
2
® @ (-6x) ~11 (-6x+9) +139=0

2
@ (@-6x) =11 (P -6x) +30=0.
3acmocyemo nidemanosxy: x*—6x=y. Toni pisusHus (8) 3BOEUTCH 1O
BULAALY:
P-lly+30=0 3 =5 y,=6.

Mosepmacmocs do nidemanosxu:
Dy =5=x2-6x=5¢22—6x—5=0¢ x;,=3=VI4.
Dy=6=>x2-6x=6%x2—6x-6=0¢ x3,=3=VI5.
Bidnoside: 3— V15 ; 3~ V14 ; 3+ VI4; 3+ VI3.

7. 3BEJEHI TA HE3BEJAEHI Ui PAILIOHAJIbHI
PIBHSHHS 3 LUIMMU KOEQ®IIIEHTAMM

i pauioHabHi PiBHAHHS 3 LimuMy KoediLieHTamn

7.1. 3seneni
Binomo, wo skuwo 3sencne* wine** pauioHaybHe PIBHAHHS 3 UITMMA KO-
edinieHtamu

TIpuanax 3neaenoro piswsssis ~ pisicrs oauiL KoedpiticsTa npy crapuiomy wiewi X'

Bei noxagumkw crenewis — i uucna.

17. 3ACTOCYBAHHS CIIOCOBIB PO3KJIAJAHHS
MHOTI'OYJIEHA HA' MHOXKHUKH

Tlpu po3s’si3aHHi WiMX PAUiOHANBHHX PIBHSIHb WIMPOKO 3aCTOCOBYIOTHCS
BiIOMi €IOCOGH PO3K/TANAHHSI MHOrOU/NEHA HA MHOXHMKH: BUHECEHHS CHOLUIBHOTO
MHOXHUKA 32 JyKKH, COCI6 rpYNyBaHHS, POSKIAAAHHS HA MHOXHUKH 32 dhopmy-
JIaMH CKOPOYEHOTO MHOXEHHS, BUKOPHCTAHHS Teopemm Besy (ms. Tpuknan 8),
cxemu Toprepa, merony Hesnsnauenux Koedinienris (mus. Mpukaz 9) i T

Hasenemo aexiibka npukagis.

TIPUKJIAJL 36. Poss’sisaty piBHsHHS

438 -x-3=0. ©5)
Poss’ssanns.

09 @ (x+3) = (x+3) =0 (x+3) ($~1) =0ex =~ Zx,=1

Bidnoaide: ~3; 1.
TIPUKJIAJL 37. Poss’sigath pisnsmns

B 4952+ 27x+23=0. ©96)
Poss’s3anns.

96) ® X3 +3x23+3x32+ 33— 4=0.
(TyT CKOPHCTANMCS HACTYHUMH NEPETBOPEHHSMMU:
9% =3-x%3; 27x=3x3% 23=37 ).
Tlepmi wornpn onHOuNEHA — nOGHUL KY6 deoUNeHA Ak +3 v 3, roni:
(x+3)'-4=0 (x+3)°=4 @ x=97 -3

Bidnoaids: V& — 3
TIPHKJTAZL 38. Poss’ssaru pisnsnms

x—dx+3=0. on
Poss’ssanus. IMomivaemo, mo 3 =22 — 1. Toxi:
O ext+22=4x+1. ©98)
Tonamo 1o o6ox uactnn  4x%:

O8) @ xt+ax? +4=47 + 4x+ 1.
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[image: image9.jpg]Iosepmacsocs 0o nidemanooxu:

x2+3x-1 1
1 =] ———=]¢ ==,
) n ] 1 Sg
2 okl i V29
Dymd e Tl 652120 © ayy = TIEVE
X
o 3=V —34+VI 1
Bionogioe: —1 10 73

TIPHKJIAJL 35. Poss’s3ats piHsHHS
2 (P4 6x+ _VN;T:SQ 1) (@+1) +N?~+_vNuo. 04

Poss’ssamna TyrU=x+6x+1;V=(2+1);n=2 Licon
HOpinHe PiBHSHHS i HOro MOXHAa DO3B’S3yBATH ONHCAHMM BHIIE CHOCOGOM

(MORIMMBIH OGWABT HACTHHM MOWICHHO, HANDHKTAZ, HA Am 44 Vu # 0 i3actocy-
Hbx+]_
2+1
Hasenemo inwiuii cnoci6 pose’ saanns. BAKOPHCTOBYIouH BBexeHi mosHaueH-

HSl, 3anMmeMO pisHsHHs (94) y Burasni:

BaBIIH NidCMaHOGKY ».

O > 202+ 50V + 212 =0

T4 PO3B’SKEMO HOO SIK KBAAPaTHE BigHOCHO U, BPaXoBYIOuM, mo npu Gynb-sixomy
snavenni x V=x*+1>0:

_ =SV VBVE—4227°

. _=Sv=V9VE _ _sv=x3v

2:2 - 4 4

B

U =-2V QNulw_\.

Mosepmacmoce do nidcmanosxu:
DU =-22=>22+6x+1=-2(2+1)
@2+ 2%+ 1=0®x,=-1

qu~u|w<um+$+_u|ff;o

@x24ax+1=0®x;,=—-2%V3,

Bidnoside: —2 — V3; -2+vV3.

+ax N +ap" P4 ta, x+a,=0 (&)

Ma€ pauioHanbHui KOPiKb (g), TO meli KOPIHb —~ UMCJIO LiJIE i € WiMM ALIbHUKOM
BLBHOTO WIEHA a,, a JiBa yacTuHA piBusHES (9) AiMTHCS Ges ocraui Ha (x — g).
Inoni ne nae amory mocaTs nETKo poas’s3aTh piBHSHHS.

TIPUKJIAZL 8. Po3s’s3aty piBHSHHES

P+ 7x2+13x+6=0. (10

Po3B’a3anna le ssenene uie pauionansHe piBHSHHS 3 LITHMH
KoedilieHTamMu (OKpeMuit BUNANOK picnsinis (9)). SIKIO BOHO MAE Mimmit KOpiHb,
TO BiH MOBHHEH GYTH UMM TiTbHUKOM BLILHOTO WieHa, T06TO, 3HAXOXUTHCH cepern
umcen * 15 +2; + 3; * 6. [NocaigosHo mixcrapisious i wkcaa y pisusuas (10),
3HAXOAMMO, MO X = — 2 — KODiHb LBOIO PiBHAHHS. 3HAUMTB, 3rigHO 3 meopemoio
Besy, nisa uactuna pisusmus (10) ginurses va (x + 2) 6e3 ocraui. Jinenns suxo-
HAEMO «B CTOBGUHK»:

_P+Tx+13x+6 x+2
£+ 252 *2+5x+3

_ S+ 13x
5x2+10x

3x+6

3x+6

0

Peaynbrar ninenus MOXHa 3anmucatn Y BHCASAL:

PHTE 4 13+ 6=(x+2) (2 +5x+3) .

Toni pisrsmns (10) 3somuTECS 20 BULISAY:

a0 & (x+2) (P+5x+3) =0 &

x+2=0, =5+VI3
"l Tiﬁ&ue. Sw=hggE =g
Bidnoside: sm!m«.mm _2 MME

Ins pisuanEs uemeepmozo cmenens (SKmo BoHO Mae, npuHaiMi, 18a UiMX
KOpeHi) HABEACHHI BHIIE NPOLEC NOTPiGHO ToBTOpHTH ABa pasu. Ha nepmomy etani
BU3HAUMTH OZMH KODiHb i PO3KNAcTH BMXiNHE PIBHSHHS Ha Minilne Ta KyGiune,
NOTiM 3HANTH KOpiHk Ky6iuHOrO piBHSHES i PO3KJIACTH HOTO Ha iinildHe Ta K@ad-
Ppamne.




[image: image10.jpg]HaseneHuii crioci6 MOXHa 3aCTOCYBATH 18t PO3B’I3aHHS LUTUX PAL{OHANBHUX
piBHSHb 3 UiTHMH KoedinieHTaMu Gyab-SIKOro CTeneHs.

IHoni 3aMiCTh AiIEHHS «B CTOBGUMK» 3aCTOCOBYIOTH MEMO) HEUIHAUERUX KO-
egiyiernmie. TIOKaxeMmo 1e HA NPUKIAT.

TIPUKJIAZL 9. Po3s’si3aTh piBHSHHS

P-xP-8x+12=0. an

Poas’szanus Linninauku siteHoro unena: =15 £2; £3; £ 4;
+6; + 12, Tlepesipkoio MEPEKOHYEMOCh, MO X = 2 € KopeHeM pisnsams (11).
Orxe, nipa uacruna pisasuast (11) nimmTees Ges ocraui wa (x — 2) i i MoxHa
306pa3uTy y BULISAi A06YTKY:

mlm-mi.;uATNXxfEi.V, a2

nea i b—HeBM3HAUCH] NOKH MO KoeiyicHmu. PO3KPUBAIOUM B Npasili uacTAHI 12
IYXKH, MATHMEMO:

kuumuwx+:uxu+?|~vm+ATEVT@. a3

3pismicioun KoedillieHTH NPH BIANOBIIHKX CTENEHAX 3MiHHOI X /iBoi T npasoi
yactus (13), OREPXHUMO CHCTEMY PiBHSIHD [UIsi BUSHAUCHHS @ i b:

b-2a=-8 @[22

TNuL.
-2b=12. *

Toni npasa uactuna (12)
(x- 2) Ayh +x— ov =0, Po3s’S3aHAS KOO OUEBHIHE.
TIPHUKJIAJL 10. Po3e’sizaTh piBHAHHS

orxe, piBusHus (11) 3BOMTBCA 70 BMRASAY:

o6+ 4x+8=0. as

Pose’s3anns L giteruku itbroro wiena: + 1; £2; +4; +8.
TTepeBipKolo MepeKoHyeMOoch, o x = — | — Kopinb piBHsHAs (14). Buxonasumy
JinenHs niBoi uacTury piBnsiHug (14) Ha (x + 1), onepxumo:

a0 e (e+1)(P-2m2ax+8) =0 & |SHI=D

{rtl) B -2 - 4x+8=0.
3acToCOBYIOUN HABENCHHI Memod Heau3HaYeHux KoegiyicHmis fns APYroro
PiBHSIHHS CYKYNHOCTI, OCTATOMHO MaTHMEMO

x+‘_nc. 0 x+_n9
o2 4x+8=0. Ax:v?“lt:vne,a

Poas's3anus lle okpemuit Bunanok piensnns (90), y sixomy
U=x2+1; V=x—1; n=2. Ouesumio, mo x*+10. OGwmsi wacTumm

2
piBrsHus (92) NORLAMO HA Axu + _v =0:

Gﬁ#Q+L~|m?~+:?~|;+.oml;nuco
Ax~+_vu Ax:._vu T:LVN
*1=5 -1 ” -1 NH
2+ 1 Axs+_v~
2-1

Bacmocyemo nidcmanoexy: pre =y. Toni piBHsHEs HaGyBac BUIISAY:

T@i_muc#:nw" y=1

Iosepmaecmocs 0o nidcmanosxi:

1 2-1_1 H
:v._umum+_u.0%~|muc$r.~nuﬁ
2-1 2
- =1 -1=x*+1=>x€0.
Dip=l 2 gy=l 2-l=x *€Q

Bidnocide: — /\Mu a\M B

TIPUKJIAJ 34. Po3s’93aTu PiBHAHES

(@+3x=1) 432 (F43x-1) —ax=0. ©3)

Poss’ssanns Lleokpemuit punanok pisuses (90), 8 sxomy: U = x? +
+3x—1; V=ux% n=2. Ouepuano, mo x # 0, B YOMY MOXHA JIETKO MEPEKOHA-
THCs 6e3nocepenHBoo NiACTaHOBKOW. O6MABi yacTHay pisHaHAs (93) noainuMo Ha

42 0:
x*0:

4=0.

N .
] 2

P +mw|_u UL TS O
x

(93) < H 2

24+3x-1
XN

3acmocyemo nidcmanoexy: =y. Toni pieusuns Habysac Bu-
oisny:

wu+uv.|»uc$w_u_:mﬂ|».

33




[image: image11.jpg]3acTocyemo npuitusTy nidemanosky 10 pisHsHHs (88) i onepxino:
3¢ 2 2 -
-t -= ; = )
@8 = k(P -2y) 7 (P-2) +erra=0 ¢
Otxe, 3B0POTHO-CHMCTPHYHE PiBHSHHS (85) 3BeacHE 10 KyGiuHOro piBHSHHS
(89), CIOCIG pos’#3aHH3 KOO 3AACKNTH B KOHKPCTHIX 3HAUCHb KOEDiLliCHTiS.

16. O[THOPIAHI PIBHAHHS

PiBusiung Buay

QU+ aU" " W e UV ke, UV a1V =0, 90)

ae @ ..a, €R; a #0; nEN; n=22%, U=U(x)i V=V 3 — V 3araabHOMY
BUNAZKY ACAKi anreGpaiuni Bupasy, HA3MBacTLes odnopidnus. O3naka  «oa-
HOPIAHOCTi> — DIBHICTS CYMH NIOK3HHKIB CTCEHiB U'Ta V B KOXHOMY i3 OAHOWACH S
2iBOT YACTHHM PIBHARHS, TOGTO KOXCH OAHOUACH AiBOT YaCTHHM piBHskHs (90) Mac
creninb n. Hanpukaaa, pisHanng

2 2
(F+1) =5 (2+1)(2-1) +4(2=1) =0
€ onvOpiaHIM A:u.«f Lv=y—1;n =2).
" Omvopiane pisnanis (90) IBOINTECH 20 4LAOCO PULIONLABHOO PIGHINNS 7~

2 u v
020 cmenens BIRHOCHO HOBOre aareGpaiunoro supasy v Awmo @v WASXOM

ALICHHS 060X uacTiH Ha V! (abo (/)

: \ :\~ :IN
%90:, ﬁw\u +§HWL +$hww +.A+=_T_$_+§ne (9%

i nidemanoosi: 3= (abo =) Toui pisusins (91) nabywac rasay

O = ap"+ay" " v a4 L ta,_ y+a,=0

Mpu aizenni na V"' (a6o U™ cain nepekonatucs, wo ¥ # 0 (ado U" # 0)
3a31aUMMO, 10 3HAUCHHS X, NpK AKX V Ta U 00nowuacko dopianiooms ny:o, c
KOpeHsimu piBHsHHS (90).

MPUKJIAL33. Poss’asatu pisHsiHs

uiVNxm?NﬁXml;:A«f;.uo o2

x+1=0,
o |x+2=0, S x==2 =1 xy=x=2.
P —dx+4=0.

Bionoside: -2;-1; 2.

7.2. Hesseneni uini paujonabhi pisHsHHS 3 ninAMu xoediicHramu

Cnoci6 poss’s3anus nessedenux (xoedinicHT npi ctapmomy unei He
AOPIBHIOE OAMHMIL) LLTHX PALIOHANBHUX PIBHSHD 3 ULTIMK KoediicHTAMH NOKa-
JKEMO HA NPUKAATI

TIPHKJIAZL 11. Pose’s3ath pisnsimus

2% —9x* +3x+4=0. as

Poss’ssanns. Jlisy i npasy wactusn pisnsmns (15) nomHoxumo

wa 22:
a5 233 -9222432.2c+4.22=0 &
- AEULA&N;AE +16= 0.

Bacmocyemo nidcmanoexy: 2x =y, Toni pisuaHua (15) 380RUTLCH 20 BHI-
sy

(15 233~ 9% +6y+16=0 ¢ ... i1 (s Npucnaz8).

Bionosioe: r# 154

SKIO B HE3BEACHOMY UINOMY PALiOHATHHOMY DiBHSHHI 3 WITHMH KO-
ediuicHtamm 6inbnuil waen dopienioe % 1, To HOTO MOXHA 3BECTH 10 3BEACHOTO 33
" 1 a 2 Q 5 §
JIOUOMOTOIO SaMini X =T, 3HANTH (SKUIO BOHK €) Uin! KOPCHi UBOTO PiBHSHHS |
BpaxyBaTH 3aMiHy.

TIPUKJIA/L 12. Po3s'a3aTH pisHsiaus
63—+ 5P~ x~1=0. 16
PoaB’a3anusa 3sepHeno ysary Ha Te, mo BLIbHMI uacH mopisHIoe —1.

1

Houinono spoSuts sastiny: x = Toni pisnssnst (16) 3onuTses 20 BHFEAAY:

16 =y 4y -5+ y—6=0.




[image: image12.jpg]Onepxanu 3BeAEHE UiNe paLioHanbHe PiBHAHHS 3 UMMy KoediuieHTamu, Xin
PO3B’si3aHHs SKOTO HaseneHo pumte (xuB. Mpuknan 10).

8. CUMETPUYHI PIBHSIHHS

HsiHHs BHAY
"+ T e 2 Lt +bxta=0, an.
ne a # 0, Ha3MBAIOTBCS CUMEMPUHHUMU.

Hanpuxnan; 6x° + 8x* — 3x3 - 3x2 + 8x + 6= 0.

Osnaka cumempuurozo PiBHAHHSI—pIiBHICTD KoeillieHTIB OgHOUAEHIB,
PiBHOBiIJA/ICHUX Bill OYATKY T KiHI|i MHOTOWIECHA JIiBOI YACTHHM.

3 norasiay BuGopy crocoly po3s’s3aHms, BaX/MBA HACTYNHA Kiackdikauis
CUMETPHYHHX DIBHSHDB: DIBHSHHAS NAPHOCO | HENAPHOZO cmenensi.

8.1. CuMeTpuuHi PIBHAHHSA MAPHOTO CTeNeHs

" .
CuMeTpHuHi PIBHAHHS NApHO20 CTENEHS 33 HONOMOTO0 nidcmaHOGKU

1 " " " s
Y= X+~ 3BOASTHCA 1O PIBHAHHS, CTENiHb SKOTO B ABA PA3u MCHIUIMI BUXinHOTO.

TpakTHYHO BAaXJIMBO BMITH DO3B’SI3yBATH CHMETPHUHI PIBHSHHS 4emgeepmozo Ta
wocmozo cmenens.

8.1.1. Cumempusni pionsnns wemaepmozo cmenenst
PiBusinns Buay
ax*+ b + e + bx+a=0, as

ax*+ b+ e —bx+a=0, 19

ne a # 0, Ha3UBAKOTECS CUMEMPUYHUMU PIGHIHHSIMU HEMBEPMOZO CIMENEH.

PoarasHemMo nopsaok po3s’saanus piensnns (18).

Ouesnano, mo x # 0. [liiicko, sikwo x = 0, TO8i i @ NOBMHHE NOPiBHIOBATH
HYI0, & UE HEMOXAMBE 33 yMOBOK. O6uaBi yacTuru pignsanns (18) noginuMo Ha
x% 50 i arpynyemo mepumil ueH 3 n’STHM, APYTMEl — 3 UETBEPTHM (uncHM 3
pisHiMI KoeditticHTanmu):

2 b 2,4 b =
U8 @ ax+bxtet T+ |o0AE+ NV+A?+L+n|e0

x X

¥ CHMETRHUNOMY PIBHSIHI NPHOTO CTENENS TIOKAMHK CTENERS CTAPUIOND WICHA — YHCAO TAPHE

10

Mogepmacmocs do nidcmanosxu:

1 2.1 2.0
_:_lmu.xlﬂlmﬁvmxs x=2=0® x=-Fn=1.
N:Numul?ﬂ-m%mm Sx-2=0® x=—F x=2.
Bidnoai lmull 1; 2

JI0 360pOMHO-CUMEMPUUHUX PIGHSNb WOCMOZO CMeneHs. HANEXKHTb DiB-
HSHHS BHAY:
a8+ b +ext v dld e+ fx+ k=0, 85

KkoediliEHTH IKOro 38’ 43aHi CIIiBBIHOMICHHSIMH:

2 3, \6
4 [ . g (- (86)
k f )
TMoninmmo 06HaBi acTHy pisHsHHs (85) Ha x° # 0 Ta 3poGUMO rPymyBanHs:

@9 e (a +\v (62 +hv +(xtE) +d=0e

0»TM+IU+A 2, PL H +$+&uo4 @

3a ymoou (86) maemo: \nmw . 3 ypaxyBaHHSM UBOIO PiBHSIHHS

(87) nabysae sursny:

&

@ ek lev;uo. s8)

. c 1 y < .
3acmocyemo nidemanoexy: L x + - =y. Tignecemo obuasi yacTUHy min-

CTAHOBKH NOCIAOBHO A0 APYFON0 T2 TPETHOMO CTENCHS:

e 1V _ 2
(et

e

31




[image: image13.jpg]15.5. 3a3Ha4nMO, WO PiBHAHKS (79) € OKPEMUM BMNAAKOM DIBHSIHHS (68),
SIKe 33 YMOBH

2
& 82)
a g2
mm:n:_.;n: 70 KBAZAPaTHOIO 3a ns:%!oa_c Ainerns 060X yacTuH pisHsHKs (68) Ha
x2 % 0 Ta nidemanooxu e - Tpn upomy pisnsiuns (68) HaGysac ursay:
n~+&<+a|m=|n 0.

PisHsHHS (68) HA3MBACTBCS IGOPOMHO-CUMEMPUUHUM, SKIIO BHKOHYETBCS
ymoga (82) .
TMPUKJIAJL 32. Po3s’s3ath pisHsIHHS

9t~ 183 — 762 + 12x + 4 = 0. @®3)
Po3s's3anns Licokpemuii Bunanox piansinnz (68),  skomy: a =9,
b=—-18, c=~7, d =12, ¢= 4. Momivaemo, mo
e_4 (a)*_
a~9 (5) T

2
T06ro sukowycrcs yuoaa (82): € = @ i pisnsnis (83) ¢ s60pomno-csem-

PpusnuM.

OGuasi uacTuuu pisusHus (83) noxisimo wa x% = 0:

83 05— ;T:m+h~no -
264y _2\ 4
@9 (x +$Nv 18(x-2)-7=0. ®4)
3acmocyemo nidemanosky: x — - = y. Tlignocumo oGHasi yacTHrHK niacra-

ux

HOBKHM 710 KBaapara:

2
2 4 4
?lux%lw Qxlwu M W nv\nﬁa~+’oa~u.<n+w.

Toni pisxsiuns (84) nabysac purasay:

84 nooo\f.mvL@Luocox:;imuc&:u

wien

L
3

P nAxf.m_mV +h(x+y) +e=0.

1 » " .
3acmocyemo nidemanosxy: x + 3= IMinnecemo o6uaBi yacTHHM mincTa-

HOBKH 10 KBAAPATy:

Lyz: . 2 1 2 T SO -
N=y e +2+S=y e P+5=y"-2
G 27 27
Bnavenna x+L=y i 2+5=32-2 nircrasraemo » ocramme
L x

piBHSHHS:
a(y?~2) +by+c=0oal +by+c—2a=0.
3HaxonuMo KOpeHi y) Ta y,, nosepmaemocs 00 nidcmanoeKy i BASHAUAEMO
KopeHi piBHsHHs (18) i3 cykynHocTi
x+ W =,
x+ W =¥
TIPUKJIAJL 13. Pogs’s3ath pinksisms
6x* — 35x% + 622 — 35x + 6 = 0. 20

Poss’sazanns Lleokpemnit Bunanok pisusnns (18). Ouesnano, mo
x # 0. O6uasi uactuny pisssuas (20) noainMmo Ha x2 = 0:

5

o« 3~|&13|]+hnoe?~+b~v (3sx+
o

umv+a~no0

0an~+thumAx+ 3) F62=0.

1
3acmocyemo nidemanooxy: X+ =y @ 2+ F =2 — 2. Toni:
k

6(y*=2) ~355+62=0 67 =35y +50 =0 @ y, = 3; y, = 2,
1598 %23

ITosepmacmocs do nidemanosku:

by=fsstlotert siir-0e =

1
x

"




[image: image14.jpg]NZNM_%.«J; 0ux~|_ox+unoouuw§auu.

7 sliLigy
Bionoaid: 3353 2; 3.

AmHanoriuHo, 115 po3s’a3anns pieusnius ( 19), 0GWIBI HOTO HACTHHY NOTLTMMO

Ha x? = 0:
a9 ad+bxtc-trgo0ea(d+l) ra(x-1) +e-o.
x5 e X
3acmocyeno nidemanoaxy: x— L=y Tinhecemo o6unsi uacTuun

x
TiACTAHOBKH 0 KBAAPaTa:
1 1

Axlvan\0x~|~+k\u.«.~0x~+ﬂnq~+~.

_ . _ , .
Bnauchns x = L=y i X2+ =5 =%+ 2 NIACTABUMO B OCTAHHC piBHAIHS:
X

a(y?+2) +hy+c=0® al+by+ct2a=0 .. ita

TMPUKJIAJL 14. P03s’93aTH PiBHAHHS

264+ 33 — 4t - 3x+2=0. @b

Po3s sw3anns Lleokpemuit BUnanok pieusinns (19). Ouesuano, wo
x # 0. O6uasi wacTuny pisnsinns (21) nozinumo va x2 = 0:
ane 2 +ax-a-31 20w 2(F+L) e3(x-1) —4=0.
T2 7 x
Mianecemo obnasi uacTuiu

3acmocycuo nidemanoaky:  x——=y.

MiACTAHOBKM 10 KBanpaTa:

Iz, 3 2 1 _.5 S
Axlwv = el-2+5=yel+o=y+2

X X

1

3uauchus x — — =% + 2 niICTABASEMO B OCTAHHE PIBHAHHS

3
5

NO,~+NV +3y—4=0 2% +3y=0% (v+3) =0y =0y,=~
IMocepmacxocs do nidemanooxu:
1

I :ue"vxlwuonvmx_ueﬂu_.mnw_.

+

12

ym06o10 (78). O6wasi vactuny pisusinks (79) nogimmmo Ha x2 # 0:

2
19 « x~+3+ﬁ.+m+$no B Ax~+ : Nv +:x+whv +c=0.
X B Bx x
Sacmocyeno nidemanoory: <+ = = y. Tlianecewo oGwani uactimu nia-
d 2 2, d* d oo
+ 5V =2 o L 24, -
CTAHOBKH 210 KBAPAT: Ax uxv e x4 o 25 -Toni  pisnsn

15t HaGysac BurasAY:

F-28tbyre=0e Froyre-28=0®.. it

TIPUKJIAJL 31. Po3B’s3aTH piBHsHHS
x* =3 - 85 + 12 + 16 = 0. ®0)

Poap’s3aunnsa Leokpemuit Bunanok piensnns (79), B axkomy: a =1,
2 2
b==3, c==8 d=12, e=16, npmony L =1L 1416 rosro
BHKOHYCThCS ymoda (78).
Ouesuano, mo x # 0. O6uasi vacTrun pisusius (80) nogiiumo na x2 # 0 Ta
3pOGUMO TpyTyBaHHS:

B0 e (2+18) -3 (x-1) -5=0. @n

; 4 5 . I
3ucmocyeuo nidemanoexy:  x ==y Tlinuecemo oOmaBi uacTHHH T~

CTAHOBKH 10 KBaapaTa:

_4y2 2 4. 45 5o 160
Ax xv |<~$xxnxw+m1w e xt+5=y+8

i pisusnus (81) nabysac Burasay:
@D > +8-3y-8=0 2 -3y=0y =0; y,=3.

Tosepmacmocs do nidemanosxu:
Dy=02-do0e dotey,=x2

4
2 =3P x-1=3e-3-4=0®x3=—1 x=4

Bionosioe: ~2; ~1;2; 4.

29




[image: image15.jpg]2
=P e+ Hm = 3% — 2/. Topi pisusnus (74) Habysae surasay:

TN DY U +by+e=0 P +by+c—2=0e ... i o
TIPUKJIAJL 30. Po3s’s3ath pisHsHHs
63+ 1352~ 24x + 16 = 0. (15)
Poanr’'s3amnns Le okpemuii Bunanok pieusanns (72), B axomy: a = 1;
b=—6; f%= 16. TlomiuacMo Takox, wo & = —6-4 = — 24 = d, T0670 BHKO-
HYETBCS yMoaa (71). 3senemo pisHsinbg (75) 10 Burasay:
a9 (¥+16) —6x (F+4) + 132 =0 a6
Ouesnano, mo x # 0. O6uasi vacTuuy pisksrus (76) nomizmmo va x2 # 0:

16
XN

4

) -6 (x+4) +13=0. @

ae e (F+

4
3acmocyemo nidemanosky: x + ==

. 1 g
Toni: x2 + lw =2 — 8, i piBHsHHs
x

(77) naGysac surasny:
D= P -8-6y+13=0e 2 6y+5=0® y =5 y,=1.
IMosepmaemocs do nidemanoaxu:
Dy=sertdased seraz0ex=15=4

D=1 "vfrmn_ ©2-x+4=0®D=-15<0> 0.

Bidnoaide:

15.4. Slxwio y pisHsiuyi (68) koediLicHTH 38'93aHi 3a1€KHICTIO:

2
a=1,b20 =% =0, s
TO BOHO MAcC BHTASD:
2
...\.lm:xfmimmuo. a9
5 a2
Oucsuano, wo x = 0. [ificko, skmo x = 0, Toi B 0, aue HeMOX/IMBO 3a

28

1|m0~km+ua|~uo0&n|~“\£uw.

8.1.2. Cumempuuni piGnsinus wocmozo cmenens

CHMETPHYRI DIBHAHHS WOCMOZ0 CMenens

a4 6%+ ext + dd + e+ bx + a=0, 22

ne a# 0, po3s’a3ylOTb aHAIOrYHO.
O6usi vactuum pisusins (22) noginumo Ha x> # 0 i srpynyemo uncky 3
pisnmmit KoediticHTam:

ﬁsa§u+3~+§+m+m+h~+hune0
x

3 A 3 p 13 1 - 23
0.%.« +xmv+% +x~v+n?+ v+m 0.

y 1 - 3 3
3acmocyemo nidemanosry: X + - = y. llocainosro mianocHmo o6unBi yacTH-

HH MACTAHOBKH 10 APYTONO Ta TPETHOTO CTENEHNA:

L2 24 2 Lo 2,1
?+xv =y ¢«+~+»N|\$x +a~|

L3 3 Lopgud gl %ol Iy
()’ =Ped e L aax +.¢w\u0a+kg+m?+xv|x0

P -3(x+s) 0%+Wumlu.s

3HaueHns X + w =y 2+ 2 -2 3+ _u =7 — 3y niacrasascmo B

x

pisHsiHHs (23):
a3 > oy’ -3) +5(P-2) +eyrd=0
@ o’ +by* 4 s(e=3a) +d=2=0.

CniociG po3s’si3anHs OCTAHHBOTO PIBHSHHS 3AJ1EXHMTb BiJl KOHKPCTHUX 3HAUCHD
koediujienTis a, b, ¢, d.




[image: image16.jpg]8.2. CuMeTpH4Hi DIBHSHHS HENAPHOTO CTENeHs

Cumerpuuse pibHsHHS Henaphoco cmenens (wanpuknan: ax + bx* +
+ex® + cx? + by + a = 0) 3a6x0u Mac Kopins x = — 1, B YOMY JIETKO NepeKoHa-
THCS GE3N0CePENHbOIO NMIACTAHOBKOW x = — | B piBHsHHs. BHacaizok aineHus cu-
METPUYHOTO DIBHSHHS HenapHozo CTeneHs Ha (x + 1) ogepxyemo cHMETpUYHE
PIBHSAHHS napr0zo cTenens. TIPAKTHUHO BAXIMBO BMITH O3B’ 93y BATH CHMCTPHUHI
DIBHSIHHS Mpemb0zo Ta n’simoeo cmenens.

8.2.1. Cumempuuni pionsinnz mpempozo cmenens

PiBHsiHus BUAY
e+ b +bx+a=0, Q@b
a® —bx*+bx—a=0, @5

ae a# 0, € CUMCTPUYHUMH DIBHSIHHSMH MPembo20 crmenenst i pO3e’43y10ThCs Cro-
coBom rpynysanHs.

V pisnsiuni (24) 3poGMMO OUEBMIHI MEPETBOPEHHS i CKOPHCTAEMOCH (DOPMY-
/1010 PO3KJIAJAHHS Pi3HMLL KyBiB:

@9 (ad+a) + (6P +bx) =0 @ oS+ 1) +bx(x+1) =0 @
0a?+_v?~\x+_v +>x?+&uo0 Ax+~v_”nﬂk~|x+_v +?m_u

=0 (s+1)[ad+x(b-a) +a] =0 & Wx.wwwmw,lnv+nno.

TaKuM 4HHOM, PO3B'S3AHHS CHMCTPHWHOIO PIBHAHHS mpembozo cmenens
3BOTMTHCS 70 PO3B’S3AHHA CYKYNHOCTI PIBHAHD nepiu0zo i dpyeoeo crencns. Ana-
JIOTiNHO PO3B'S3YCTHCH CHMCTPHIHE PIBHAHHS mpemsoeo cienens suay (25).

NPHKJIALL I5. Poss’ssatn pisnsnns

P-4 5x—1= 6

Po3s'a3auus. Lleokpemuit BUNanok picusnns (24).
@6 (F=1) = Sx(x—1) =0 (x~ 1) (s ~Sx(x-1) =0e

x=1=0,

Podxs1=0 M= lin,=22V3.

OAk\_vAxfi_lwﬂvnooM

Bionoside: 2—-V3; 1; 2+ V3.

a=2b=1,c==5d=7e=-4

Tlomivaemo, mo a+ b=2+1=3b+c+d=1-5+T=3d+e=T7-4=3,
To670 B piBusrHi (70) KoediuicHTH 38’33aHi yM080r0 (69) i MiBA UACTHHA PIBHSHHS
(70) nosunHa AiTMTHCS HA Axu =il v . JlineHns BUKOHAEMO «B CTOBGUMK»:

2w+ B2+ Tx-4 Lozl

264 — 2.3 + 2% 22 +3x—4
_3P-12+x
3 - 3x + 3x
—4x2+4x—4
Toali4ax—4
0

Orxe, pisusHas (70) MOXHA 3BECTH 0 BULJISAY:
a0 e (22 +3x-4) (F-x+1) =0

22 +3x-4=0, -3+ val
« = x, et
2 —x+1=0. 2 4

Bioroaide: =2 VAL, =3+ VAL
7 7
15.3. dkuwio y pisusuHi (68) xoediuicnTy 35’93aHi 3aneXHICTIO

a=1,e=f*=0,d=bf, an
TO BOHO HalyBae BUIMISAY:

x4 b+ e+ bfx+ =0, a»
Tepersopumo nisy wacTumy pissawms (72):
@ (472 +bx (247) +ed=0. ax»

Ouesmano, mo x 0. [ifico, sxmo x = 0, Toni i £%= 0, a ue HemoxIMBO 32

YMOBOIO (72). O6unsi uacTuum pisnsuns (73) nodinumo na x2 = 0:
2
2. / -
quﬂﬁx +x~v+a?+ﬂv+a|e. (74)

Lie ogna i3 Qopm 3anuCy cumempuuio2o piGHIHNR HeMBepmozo cmenens.
Kopucrytouuch pexomenpauismu n. 8, y pisusuni (74) 3pobumo nidemanoeky:

. . . 2
2+ m = y. Tlinnecemo oBMABI YAaCTHHW MIACTAHOBKH 10 KBazpara: Ax +mv =

27




[image: image17.jpg]®7) < Tx:_v + A@lm: ®
X [(x=1?=(x— D@2+ 3) + (2x + 3)) = (Bx + 2)(95% - 6x + 4) ©
@ (x+ DB+ 9x+13) — Bx + (952 —bx+4) = 0 &

3x+2=0,

® (3x+2) (28 -5x-3) =0 2 Sy g e BT

Bitaitns — 2
Bionooide: —%; ~ 53 3.

15. PIBHSIHHSL BUILY

e+ b3+ e 4+ dx+e=0, (©68)

ne a,b,c,d,e€R; a#0. Y WIKiZILHOMY KypCi MATCMaTHKY 3arabHuii Po3B’ 430K
pionsinns. (68) ne posrnsnactecs. [pote, B aesknx sunaakax picnsnns (68) Moxe
GyTH 3BEACHE 10 KBAAPATHONO iBHAHHS.

TTpy po3s’ s3anHi KOHKPETHONO piBHAHHS Tuny (68) caia cnouatky nepekona-
THCS, L0 MCTOA PO3B’A3AHHS, ONUCAHMI B 11. 7, 1151 AAHOTO PIBHSHHSI HE MAXOTHTD.

15.1. fIkwo g=a, d = b, 10 piBHAHHA (68) Habysae Burasmy:
ax* + b+ ex? 4 by +a=0.
Le cumempuune picisinns “emaepmoeo cmenens, po3s’a3aHHS SKOMO poar-
JsnyTe B 1. 8 (aus. [puknan 13).
15.2. Axwo y pinsnni (68) koediuienTy 38's3ami 3aEXHICTIO:
atb=b+tc+d=d+e, 69)

0 AN MACTIA piansins (68) POIKAGTACTECS HA MHOXHNKs, 0N i3 Kt Gye
3 ?
(2 =x+1 ) i piansinz (68) ssonusca o Burany:

P—x+1=0,

Ax~|>.+_:§~+?.vvvernoﬂv E\+?+vvk+muo.

MPHKJIAJL29. Posw’ssamw pisnsinms
25485 T d= 0)
Poss’asanus. L OKpeMuit BUNANOK picnsnis (68), B SAKOMY:

26

8.2.2. Cumempusni piensnns n’ amozo cmenens

PisusiHHS BUIY

a’ + bt e + e+ bx+a=0, @n
ne a = 0, € CUMETPHYHNM DIBHSHHSIM 1’ 1M020 cmenens.
Ouesupnuit KOpinb piBHsHES (27): x = — 1, B YOMY Jerko NepeKCHATHCS

Ge3MocepenHBOI0 MACTAHOBKOIO, TOGTO iBY acTHiy picnanis (27) MOXHa 306pa-
3UTH y BUDISI:

@ (x+1) o'+ (5-a)+ (a=b+ )+ (b-a)x+a] =0.
OCTaHHE PIBHSHASA CKBIBANCHTHE CYKYTHOCT] PiBHAHb
x+1=0,
axt + (b )’ + (a=b+c)a"+ (b-a)x+a=0.
Po3B’93anHs NEPWIOro PIBHSHHS CYKYNHOCTi OUCBHAHE, APYTe PIBHAHHS € CH-
METPHUHUM DiBHSIHHAM YETBEPTOTO CTENEHs, PO3B’S3aHHs SKOro Gy0 posrasHyTe

euwe (aus. lpuknan 13).
TPUKJIAJL 16. Poss’s3ath pisHsHHS

2%+ 32~ 5% —5x% 4+ 3x + 2= 0. @8

Po3s’s3anu s Le cumerpuunc pisHanus 1’ amozo cmenens (OKpemuis
BUNANOK piensinnsi (27)), Ma€ KOPiHb X = — 1, B YOMY JIETKO NEPEKOHATHCSH GE3M0-
CCPENHBOIO NIACTAHOBKOIO. PU3KAAAEMO JIiBY YACTHHY HA MHOKHWUKH, ONHNM 3 SKHX
€ (+D. [lns uporo oaHoudenu 306pasumo y  BHrASAL:
3xt =2ttt - 563 =0 = 6x% — 5% = — 62 + 2% 3x = x + 2x. Heobxin-

HICTB LBOIO CTAHE 3PO3YMIJION0 i3 MOJABLIOTO NEPCTBOPEHHS.
A e 20+ 2t + a4 P -6 — 6P+ P x4 2 +2=0 &
<« NKA:_V +»“A.: 1) 19~Ax+_v +x(x 1) +2(x+1) =0 &
@ (x+1) 2+ 262 +x+2) =0.

TIpupisHIOIOUH 0 HyAs NepWME CRIBMHOXHMK, OZCPKHMO:
x+1=0ex=-1.

Mpupisriooun A0 Hyas APYruit CNIBMHOXHHK, OACPKHMO CHUMeTpUYHE
PIBHSIHHS uemaepmozo cmenens:

2+ -6+ x+2=0. 29




[image: image18.jpg]Quesuano, mo x 0. Poaninumo o6uasi wacTumm pisksus (29) na x? = 0:

@ e 2trx-6+irZooer(ded) (s+1) -6=0.
X

XN
Sacmocyono nidemanoary: x+L=y e @+ L=z 2 To
; P
2 2 5
2(2-2) +y-6=0® 27 +y-10=0 & y = —3; 3, =2.
Mosepmacsocs do nidemanooru:
5 i Bl 5 1
5=l gyl Sl < g5l eyl
Dy=-3sxti=—ferdesnrrz=00n=-2xy=-3.
1
VDyp=2Px+ =2 -2+ 1=0e x=x5=1
Bidnooide: — I
TNpunirca.
STk MPABAT0, POIA'SIANNS CHMETDHHHSLX PIBHSHH O OCTAHNBOMY STANI IBOLHTLS A0 POIB'SAHS
pinnss By »wwu ¢ 3aaWAMMO, WO B ABOX BMNGAKAX, GKi MACTO 3YCTPIMAIOTHCH, MPOMEC

O3B’ I3AHNS LHX PIBHAHb MOKHA ICTOTHO CTIPOCTHTH Ta IPHCKOPHTH.

i 1
1) Shawo y piswsi X + = ¢ WACA0 € MOKE 6yTH 306pa)CHE Y BHTAA] CYMM ABOX BIAEMHO

1 5 117 1.13_2.3
cen: c=m+ nan S=245 =4t g o=+, -
oficprermax un + (nanpikaaz, 3 34 =4+ g =3 +3) 1o pinmmuna ano
! i 4 = 1
ves 10 +l=m+t imac R
AMTLCR 0 BMEASAYS X + 1 = + i Mag Kopenis X, = m; xy =5
Crpasai:
L. Vi
mtceVmd 42tz -4
1 n [
#lomils oo = =
xbp=mbo > R (mt 7
T - 1 7
+L eV picles Y )
n m+ m-2+oe e ( =)
2 z
!
o 1
Toai: x, = T = S+ 0 i NOTPiGHO Gy 10 HomecTu,
i 5 1 1 1
wril-deyilogile o=t
Mpukay x4 L =5 @ x+ =245 & x=2x=3
!
2) SIxuto y s X~ = € WMCIO € MOKC Byt J0GpAKCHE Y BMEASAI PIRHULE ABOX BIACMHO
1 8 15.3_ 215 1
obepuennx wices: €= m—-- ( By LS8 305, . :
p c m= o Guanpkaan, =3 = 35§ =3~ 33 3= 4 = . 10 pinmm amo
. 5 1
AUTCH 0 BMEASAY] X = = M= i MaG Kopen X, = i xy= = -
JloRoATHEH, A | B NCPILIONY BMNAAKY.
1_8 1 1 1
o x-t=8 ey log Lo -5 0=--1
Mpicaaz x= =3 @ x==3-3 & x=%x=-3
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i pissanns (63) sBOTHTECS 0 BULANAY:

63) = Q++Ju| anwvvmus.

PO3B’93aHHS SKOTO POST/IAHYTE BUIE (1UB. PO3B’s3anHs pisHaRHs (60)).

TPUKJIANL 27. Poas’s3aTu piBHAHHS

Amx:vml?luvmui, 9
Poan’saanns. Lleokpemnii sunanok piesnns (63).
T3

Sacmocyexo nidemanoaxy: Sx = y = —5~ = y-+ 1. Toai pisusuns (64) 380-
AMTHCS 20 BUTAHAY:
Gh = (yr1+1) = (v+ 1-3)° =64 (y+2)° - (-2)° =64 ..

ir.a. (aus. [puknan 26).

14. PIBHAHHSA BULY

Ailvf?l%u?i?i@l%. L
e abe,dER. (Hampucnan, (x—1)°+ (x+3)°=21F+8, ac a=1;
b=—lc=2d=3).
BacTocoByrouH 10 1iB0i Ta MPABOi YACTHH piBHsHHS (65) OPMYY PO3KTAKAH-
W5t Cymit KyGiB Ta 3pOGHBLIHN TPOMI3IKI, ANC OUCBHIHI MEPETEOPEHHS, MATHMEMO:
aweT?+nv+v+LT§N|?:&T:Luo. (©6)
PIBHOCHJIHE CYKYTIHOCTi IBOX PiBHSHb!

.«Ai; +b+d=0,

2

<«
6 acx” — §+&vx+§.u9

PO3B’S3AHHS AKOK € POIBAIAHHAMU BUXITHONO pisHsHHS (65).
TIPUKJIAJL 28. Poss’s3atu pisksmns
?t_vfﬁnx;vunﬁa:w (C]

Po3s’'sa3auns Lleokpemuit Bunanok pieusiuns (65). Tlopisuiooun
pinanus  (67) Ta (65), sasHauMmo, WO B AaHOMY BHMAAKY

a=1, p=-1, ¢c=2, d=3. [lo nisoi Ta npasoi vacTuu pisHsnua (67) sacro-
cyemo dopMyaty cymm Ky6is Ta 3pobHMO OUEBUAIHI ICPETBOPEHHS:

25




[image: image19.jpg]13. PIBHSHHS BHAY

T+nvm|?+£mns. (60)

2 a b,m € R, 5K i pisusuus uay (54), 33 1ONOMOIOK nidCMaHOGKU X =

+ * A :
=y- . 7 L 3BOAMTBCS 10 GiKBAAPATHOIO PIBHSIHHS BIIHOCHO Y !

©0 = (y+452)° - [

TIPUKJIAJL26. Poss’s3ay piBHSHES

7+_vm|?+mvuuxw~, ®h
Poss’'ssanns Lleokpemmit BUNanoK pinsiuns (60). 3acmocyeso
nidemanosy; x =y~ =y~ 2. Toni pisnawna (61) smoanucs 20 sursay:

6D = Qluivu‘eﬁlvmnuﬁo
oe-;f@tvmu-s. (62)

TTiaHOCHMO ABOWACHHN B AiBii 4ACTUHI 10 n'STOrO CTenens 3a Gopmy.10io Gino-
My Hbiotona

(a2 5)° = = 5a* + 100 + 102%° + 5ab* = °
Ta 3BOAMMO MONiOHi wienn. TTpu HBOMY ONHOWIEHH, IO MICTSTh Y B HENADHWUX
CTCMEHSX, B32EMHO 3HUINYIOTHCS.
6D ey +22-3=0® »=-3 abo Y¥=1=y,==1L
IMosepmacaocs do nidemanosxu:
Dy=-12x=-1-2=-3
2 yy=12x=1-2=-1

Bidnoside: =3; —1.
Cxema po3s’g3aHHs NPHHLMMOBO HE 3MIHIOETHCH 1St GLAbII 33rabHONO PIBHAHHS:

Ai+nvm|A§+$uuD (63
s atb .
¥ SKOMY CJ1i1 3poBuTH niGcmanoeky: nx =y — 7 Toni:

i+nng+=mﬁ nx+b=y—

24

9. PIBHIHHS BULY

(a4 bx+c) (@l +bxrd) =m, G0

xe a b,c,d, mE R, xapakTepHoIo 0COBNMBICTIO SIXOTO € pisnicmu Koeiicmic
npu x% Ta x KBajADaTHMX TPHUJCHIB, MO 3HAXOAATHCS B AYXKKAX, DOIB S3yETHCS
3a ponoMoroio nidemanoeku: ax? + bx +c=y. Topi: ax* + bx+d=y+d—c i
pisnsats (30) 3BOAMTHCS IO BULASAY:

.
@O > y(y+d=c)=me ¥+ (d=c)y-m=0® itn
TIPHKJIAZL 17. Poss’sisath piBmsims

(& -3) (x—1) (x—2) =3,

Posn’'ssann s [epeMHoRMMO B Jibiii wacTHHi APywit Ta TPeTiit
CHiBMHOXHUKH!

(¥ -3x) (2 -3x+2) =3. an

Lle oxpemmit Bunagok pisnsnna (30). 3acmocyemo nidcmanosky: x2—
2 — 3x +2=y+2 ipisnsnns (31) 3BOAUTLCA 1O BULIAAY:

@D y(y+2) =3 ... ira

10. PIBHSHHS BUIY
Ax+n:x+sv?+nv?+.\vu5_ 32)

ne a, b, ¢, d, m € R, B 3aranbHOMY BUNAAKY 3BOAMTHCS [0 PO3B’A3aHHS PIBHSHHA
YETBEPTOrO CTENeHs, npoTe MoXe OyTe 3BeAeHE 10 KBAXPATHOND, SKIIO BUKOHYCTCH
onHa i3 ymMOB:

a+b=c+d, abo a+c=b+d, aboa+d=b+c.

Hexait, manpuknan, y pienanui (32) BMKOHyEThCS nepma yMmosa, To6TO
a+b=c+d. TlepeMHOXMMO mepmuii i APYruii, Tperiit i ueTBepTMit
CTiBMHOXHUKH:

@ e [@r (atb)eras] [P+ (erd)rtad =m @3
Ockimsin ¢+ d = a + b, 70 pisssks (33) pisHOCKbRE:
Aumv0_”x~+?+¢va+§:‘m+An+$x+ans. 34)

OcTanHe € OKPEMHM BUTIAAKOM picusinust (30).
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[image: image20.jpg]3acmocyemo nidemanooxy: x* + (a+ 8)x = y. Toni pisnsuns (34) 3sonute-
Csi JI0 BULASAY:

@)= (y+ab) (y+ed)=m e )P+ (ab+ed)y-m=0 ..ira

TNpumirka,
'V pinnsnni (34) MoxHa 3pobuth miacranosky: x% + ? + uv x+ab=y, Tozi:
Pt (@arb)xrad=[2+ (arb)xtab] +ed-ab=y+ed—ab
nssns (34) SBOIMTBCS 70 BMEARAY:
@4 = y(y+od—ab) =m

Inoni raxa nincranoska ewo cnpoutye npouec po3s’ssauMs pisHsHHS.

TIPHKJIAJL 18. Poss’s3ath pisHsinuz
Ax+uZx|_v?+~:x+avnluo. 35
Po3s’a3ann s Leokpemuit Bunanok piensnns (32). Momiuaemo, mo
CyM# BUILHUX WICHIB NEPIIOT i TPETHOT, APYTOi | YeTBEPTON Ty X OK piBHi Mix co6ok0,
T06T0 3+2=—1+6. [TOMHOXUMO NepuIMii CTIBMHOXHHK HA TpeTii, a Apyruil — Ha
ueTBepTHii:
@5) @ (<24 5x+6) (2 +5x - 6) = - 20. @6
3acmocyeno nidemanooxy: x*+ 5x =y. Topi pisnsuus (36) 3BoRUTHCS 1O
BULIANY:
(36) = Av_+$ Av.lov =-20¢ P2=16 ¢ Yia=%4.
Mosepmaemocs: 3o nidemanosxu:

Dy =4 u.x:%n.»o::?LnQA'aiﬂﬁ.
Dy=-4> 2 +5x=-46 2 +5x+4=0® x3=—4 5= |
Bidnoside: ﬁﬁlfarhﬁlﬁlﬂ
NPMKJIAJL 19. Poss’ssarw pismsinns

xT+wVAx+nVAx+v+nvns. 3N

Po3n’s3amus. Pisuanns (37) Moxua nogath y urasigic
Ax+cv?+3 Ax+av ?+u+nv =m.
Lle okpemuit Bunanok piensnns (32), y sxomy a=0,d = b + . Momiuaemo,
1O CYMH BLTHHMX WICHiB MEPWIOT i YETBEPTON, APYIOi i TPETHOI AYXOK pinHi Mix

coboto, To6To 0 + ? + nv = b+ c. Tepemnoxmumo B NiBiit vacTkHi nepmuit i ver-
BepTHit, APYTWil | TPETi CNiBMHOXHMKN:

18

OCTaHHE € Gixeadpamus PiBRSHHSM, PO3B’I3aHHS FKOFO POSTAAHYTE B 1.3,
I[IPMIKJIAJ, 24. Po3s’s3atw pisHsHHS

?+3»+Au+$;um~. N

Poas’s3anusg. Lleokpemnii BUnanok pisnsanns (54).

3acmocyeno nidcmanoexy: x = y -2 S=y_5. =

=y=5+6=y+1; x +4=y—-5+4=y—1 i pisusuns (57) 3BoguTeCH 1O
BADISAY:

6= (y+1)'+ (p-1) =82 e ¥ +eP-10=0
=4 =10y ,=x2.
IToeepmaemocs do nidcmanoexu:
Dy=22x=2-5=-3 D p=-2sx=-2-5=-1.
Bidnogios: —T;-3.

Cxema poss’si3aHHs UPHHIMAIOBO HE 3MIHIOETBCS IS GiABII 3araibHONO
DIBHAHHS!

(nx+a)’+ (nx+8)*=m. G5
] atb .
3acmocyemo nidcmanoexy: nx=y— 5 Toni: nx+a=
a-b

nx+b=y— i piBHsHHS (58) 3BOAMTBCS 10 BUIISAY:
2

= (i) =25,

PO3B’SI3aHHS SIKOTO PO3MISHYTE BUILE (AMB. PisHAHRS (55) Ta.in.).

TIPUKJIAJL 25. Poss’sisatw piskskHs

(2x-3)"+ (2x-5)*=2. &9
Poan’s3anns. Lieokpemnii sunanok piansns (58).
Sacmocyemo midemanooy: 2x=y- "33 =y 44 Toxi: 2x-3=

=y+1, 2x—5=y—1 ipisusnus (59) 3BOAMTLCS 70 BULASY:
59 > ©+_v.+ Qn_v.uN @)y +62=0e =0 ¥=—6= y=0.

1losepmaenocs do nidcmanosku: y=0 = 2x=0+4 < x=2.
Bidnoeids: 2.
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[image: image21.jpg]1) e (24 14x+24) (P + 11+ 24) = 4% £
Ouepmnno, wo x % 0. Jlisy Ta npasy uacTimm pisHsHHS (52) NORLIMMO Ha
220
24 24, _ 353
62 Au+:+ﬂv?+ u+T)y=4
; 24 -
Sacmocyeo nidemanosky: X+~ =y. Toni pisusnua (53) 3soxurecs 2>
BHLISULY
63 = (y+14) (y+ 1) =4e Y25y +150=0 < y = =15 3= —
[Toaepmagstocs 30 nidcmanosxi:
—15% V178
noy=-15= .4+Wu\ 152+ 15x+24=0x ,=——5
2 y=— 10 x+ T =—10 @ 2+ 10x+24=0 x3=—6; x,=—4
Bidnoaio: ——>—5—— GM 129, _g; —g; =122V _.m.m 2,
12. PIBHSIHHS BULY
?+=V‘+Ax+$¢us, “a
a6 a,b,m € R; m 0, 38OIMTHCS 10 GiKGaOPamMH020 PIBHSHHS NIdCMAN06KOI0:
x=y-2E0 Toqi
ath a=b
xta=y-"mota=y+
a+b -

x+b=y— ) +b=y— 7

i piBHAnHs (54) SBOAMTHCS 10 BHEASAY

T A A

[Micas niaHecenHs 10 YETBEPTONO CTENEHS KOXHOTO ABOWICHA (32 hOPMYIOK
Giromy Hutorona (axb)* = a* + 4a3 + 622 = 4ab® + b%)  Ta oucsnanux mepe-

(55

THOPEHB (WICHH, WO MICTATH ) T4 Y B3AEMHO SHMILYIOTECH) , ONEPKHMO:

2
5@y +6 %J ¥+ (56)

22

ane [2+ b+ [+ ?:vii —m. @8

3acmocyemo nidemanoaxy:  x* % (b+c)x=y. Toni pinusmns (38) apo-
AUTHCS! IO BUIJISAY

(38 > v.TIesn.”_ =m e Y +by—m=0 ... iTx
TIPMKJIAJL 20. Po3s’s3aTs piBHSHHS
?:Z:i_vAa+n+uv?+n+uvus. 39

Poar's3aHu4 [loMiyacmo, O CyMa BiibHUX WICKB Nepwioi i veTaepToi,
Apyroi i TPETHOT 0K piBHi Mix coBoro, TOGTO @ + ? + uv = ? + _v + An + uv.
TlepeMHOXAMO B AiBili YACTHHI NMEPUHEi | YeTBepTHit, APyrWit | TPETHii CriBMHOX~
RuK:

@9 e [+ (a+3)r+a’+3a] [F+ (2a+ 3+ 430 2] =m @O
3acmocyemo nidemanoaxy: x* + (2a+ mVx:N +3a=y. Toai:
@0 = y(y+2) =m Y +ly-m=0®y =~ 1=VI¥b.

Mosepmacmocs: do nidemanoexu i 1.1.
TIPUKJIAJL 21. Po3s’S3aTH PiBHSHES

Aa>uv%+uv?+avn8, “41)
Po3s’ssanks. Pipnsmns (41) MOXHA nosath y Burasiai:
@1 e A.«Juv ?+ov Au+mv Ax.;v = 40.

Lie okpemuit BUNAROK piswsnns (32), B akomy b= 0. Tlomiuacmo, wo cyms
BLIHMX WICHIB EPIIOT § ueTBepToi, Apyroi i TPeTOi AyKOK piBHi Mix cobor, TobTo
-3+ 6=0+3. TlepeMHOXUMO B NiBiil YacTuHi nepwmi i YeTBEPTHH, APYTHI |
TPeTiil CIBMHOXHUKY

@b e (¥*+3r—18) (F+3x) =40 “@2)

Bacmocyemo nidemanoaxy: x>+ 3x = y. Toni pisnsmus (42) SBOAUTLCS A0
BHLIALY:

@ > (y-18)y=40 ® V¥ —18y-40=0 ... i Ta

OKpeMUM BHNIAAKOM picHsiins (32) € PiBHSHHS BUAY:
A.«lnv?ui?lv?‘bu? 43)
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[image: image22.jpg]SIKE 33 YMOBM:

a<b<c<d uw b—a=d-c (44)
3BOAMTBLCS 10 PO3B’si3aHHA GIKBAAPATHOTO PIBHAHHS 33 JOTIOMOIOIO NiBCMaHOGKIL

%HHIH+@MG+R0RH!+5+QMG+&.

i yaCTHHY piBHSIHHS (43):

3po6uMO miACTaHOBKY B nepuIy AyXKy /i

xmamysatbterd _ brerd-3a_ | (b-a)terd=da
7 [ ]
3aminuno (b~ a) uepes (d - c) 3rinHo 3 ywo6oro (44):
d—ctc+d=-2_  2-2a__  d-a
x—a=y+ 7] EYF g =

BuKOHYIOUH Ti X Cami Zlii B KOXHiif i3 yXO0K, OXEPXHMO:

wmbmy= S5y tohyny 4o

Toni pisusHKS (43) 3BONATLCS 10 BUTNSAY:

@ > (e I30) (4 S50 =32 - L34 =m0

Bpaxosyioum, 10 40 NEPIOi | YETBCPTO, APYTOi i TPETBOT AYXOK piBHSAHHS
(45) MoxHa 3acTocysaTy OPMY.Y PisHILI KBAAPATIE, OACPKHMO:

2 2
2 (d—a c=b\*_
:m.o'TlA 2 u :mtﬁ 2 v J=n.
TIpy KOHKPETHHX 3HAYCHHSX @, b, ¢, d PO3KPUBAEMO B JiBii uacTHi AyXKH,

OAEPXYEMO GikeadpamHe PIBHIHHS, PO3B’A3AHHS AKOTO POSTIAHYTE B 11.3.
TMPUKJIAL 22. Po3s’a3aTu piHSHHS

?u_v?«uvﬁxuu:ﬂcul;. (46)

Po3s'asanns Lle okpemnit Bunanok pionsnns (43), 5 sKoMy:
a=1,b=3,c=5d=1, npnuomy 1 <3<5<7 i 3-1=7-5. ouinsHo 3po-

mﬁ:a?sazsééuanﬁualg & x=y+4.

Mincrasasioun x =y + 4 y pisrsug (46), MaTuMemo:

:90QT.]_X‘:xMVQ:rJAfLJJ =-15®
S 3 1) 1) (-3)==15 % (P-9) (A1) =~ 15
@y - 10 +28=0 0y =52y == VF.

Moscepmaemocs: do nidemanoexu:

20

Dyja=22= x=%2+4 e x =2 x=06.
2 y4=%VE > x3,=41V8
Bionoaide: 4 —V6; 2 6; 4 + VG .

11. PIBHAHHS BUOY

(x+a) (x+b) (x+e) (x+d) =ma “@n

ne a,b,c,d,m € R; m=0, 3aymoen, mo ab = cd, 3BORNTHCH O vcuu.swwzza
CYKYTHOCTi ZBOX KBaZpATHHX PIBHSHS, 30 HONOMOTOI nidemanoax y= x + 2.

TlepemHOXuUMO BUPa3¥ MEPIIOT i APYTOL, TPETHOI i YUETBEPTOI TYKOK JIiBOF HaC-
THHM piBHSHAS (47):

ane o (@rb)rrar] [P+ (crd)xred] =md @O

3a ymosoiwo cd = ab. BuxkopucToBylouM ne, 3aMiHuMO y apyrik ayxmi  cd
uepes ab:

:&0?~+Aa+$x+§:xn+Aa+mvx+§gus.«~. “9)

Tepepipkoio nepekonyemocs, mo x = 0 He ¢ kopeew pisuanss (49). Jlisy ta

npay uacTueu pisusHAA (49) nominmmo ra  x2 % 0, NpH UBOMY B MBI yacTHHI
KOXHY i3 Iy XKOK NOUJIEHHO MOALIAMO Ha X:

b

:507113+WJT+?+$+=JT§ 0

x

3acmocyemo nidcrmanoeky: x + nﬂu =y. Toni piBusnas (50) 3BoAMTHCH O

snmsay:
50) = QZ:X::.& =me

ogN+?+v+n+mve+a+o+n+u|a_uo.

Ocranue € xaadpamuum pieHsnHsM, PO3B'SIAHHS SKOTO NMPH KOHKPETHHX
3HAYEHHSX &, b, ¢, d HE BUKIYKAC TPYAHOWIB.
TIPUKJIAZ 23. Po3s’si3aT piBHSHHS

A.K:::wix;v?iduem. (&Y

Poss’s3anna. [e oxpemmit sumanok pionsnns (47). Tomivacmo, mo
2:12=3'8, Tomy, B JaHOMY BHMANKY AOULTHHO MEPEMHOXHTH B /Bl wacTHHi
pisusiHHs (51) BHpasw mepuiOi TA YETRCPTON, APYTOi Ta TPETHOI MY KOK:
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[image: image23.jpg]Kuincrke obnacue siytinenns Tepxdmopowty Yxpaim ta
Kuiserxa obnacua Paja Ciijikn nayKoux 1a fiokenepinrx o6’ curum Yipaiim
TPOTIONYIOT yiG0BO-METOMITy TA AOBUIKOBY JTepaTypy
JUISL CTAPINOKIACIHKIR, BHIEIAYIB i abiTypiernris:

10.B. Yyayros. Anrc6pa. OcHOBNI opMYIMI Ta CHiBBIAKOMICHES.
10.B. Yyayros, Miativcrpis, OcHoBHi (opMymr T3 onispiTHOmCHH,
[0.B. Uyayros. Crepeomerpis. Ocnorhi Gopyymr 3 crissizsoments,
B, Hyayros. Tproromerpin. OcHoHi GopMyI T8 criBBiIKOmCIHA,
10.B. Hyayros, Nowsrxi amarisy. Octonmi hopMysiit Ta crissiIHOMCHH,
10.B. Yyayros. Pamionamsri anrcbpaiimi pissanns, Metom poss'asysamiis
(wacTitra 1 i 2).
10.B, Yyayros. Ippattionamsii amcbpaiii pisannss. Meromt poss'ssysatis
(uactmna 11 2).
8. 10.B. Yyayron. Jlorapudmivni Ta moxasmmkoni pissammn. Meromn poss asysatss
(acruma 1 i 2).
9. 10.B. Yyayros. Tpuroromerpusi pisasnms. Meroan poss'ssysamms
(mernna 1, 21 3).
10. A.B. Fopmreiin. Hememxuit somik. Ipasearia (waets 1 10 2).

gas
3
w

2

L1. €.B. Kopmax, O.1 lmenxo. OcHoms kinemariir, Mcromit po3s’asybantn 5a1a,

12. €.B. Kopmak, O.1. JlsmeHko. OCHOBT MHAMiKI, MCTo poas asysamta sata.

13. €.B. Kopuiax, O.L Jlamenko. OcoBM cratukit. MCTONN poss sayBams sagat.

14. €.B. Kopmak, O.I JItmerKo. 3akomi 36epeieHI B Mexainti, MeToait poss’say
BARHA AJAY.

15. €.B. Kopmax, O.I. Jlxmenko. Mexanimi komsamson i xsuwti. Merozi poss'szy
BAHES 3311

16. H.B. Mopse, H.IL. Jlcexxo. Mpaxrirai poborit 3 ocsos aropimisanii 1a
nporpavysamms Mosamu BASIC Ta PASCAL (wactuma 1 i 2).

17. H.B. Mopse, H.IL licenxo, Onepauifina cHeTeMa b 3as1aMILi | Bupasax.

18. H.B. Mopse, H.I. /lnccixo. TeKCTORMI( PCAAKTOP B 3ABIAMHAX i BpARAX.

19. H.H. Bypurceks, OCHOBHI KIACH HCOPFAHITHI CHOMYK.

20. C.B. Hocos. KopoTkite SaRIMATCBRHC ARITINICKIC TCKCTEL

21. €.0. Manci. TlpakTukyM 3 aHEIACEKOT MOBI.

22. LA, Dxaxast. AHDIHCEKA Y AIMIOTAX i MOHOTOTSX.

23. €.0. Manci. TexeTn 3 aRIIfCHKO! T3 AMCPIKAHCEKOT Xy 0KHEO! AiTcpaTypit
(FHIIACEKOI0 MOBO0, YPHBKIT) AU YHIHIB Ta CTYICHTIS,

24. Tyxsa T.H. AHDIIGCKIC pa3roBOPHEIC TOMEL

25. T.H1. Jlososas. [pasossic (opMet op raurmsamnT Sstcea 1 Ykpatie.

26. T.H. JTososan. TpeobpasoBamie rocyA3peTBCHHBX MPCINpIATIL B HpOLECEe
KOPNIOPATHIAITIIE B OTKPHTHE AKITIOHCPHEE OBIMCCTBA.

27. T.H. Jlososas. TexHOMOMN OpREATHIATIL.

28. T.A. Jlososan. HeTopit passimia Bisseea b Yipamie.

Lina 0dnozo eunycxy exsisanermua 0,25 - 0,35 5.
Jlasn 0depycannn aimepamypu naxiadnoio naamneio ueotxidno
nanpasumu samoeaenis 3a adpecoio:

252113, Kuie-113, a/n 47, dipma "Kype'".
Tenegpon das doeidor: (044) 446-91-06.

KHIBCHKE OBJIACHE BIITUIEHHS
JEPXKIHHODOHAY YKPAIHHI

KHIBCHKA OBJIACHA PAJIA
CITUIKH HAYKOBHX TA IHKEHEPHUX OB’€/IHAHB
YKPATHI

HA JOIIOMOT'Y CTAPINOKJTACHVIKAM,
BUKIIAIAYAM I ABITYPIEHTAM

10.B.YYJIYTOB

PALIIOHAJIbHI
AJITEBPATYHI
PIBHAHHS

METO/IM PO3B’SI3YBAHHSA

YACTHHA II

KAIB 1995




[image: image24.jpg]HA IOIIOMOTI'Y CTAPIIOK/IACHUKAM,
BHUKJIATAYAM I ABITYPIEHTAM

10.B.YYIYTOB

PAIIIOHAJIBHI

AJTEBPAIYHI
PIBHAHHA

METOAN PO3B’A3YBAHHS

YACTHUHA 11

Pekomengosaro o sugarts Mpesuaicto Kuiscokoi obnacroi Pagn
Cninku HayKoBMX Ta itpkeHepHUx ob’egHaHb YkpaiHin Ta Kuiscbkim obna-
chum BiagineHHsm NepxiHHocoray Ykpainu.

Peuensentv: 10.M.KAPLOBCbKWUI — npochecop chakynbTeTy niasuieH-
Ha kBanichikauii Buknagauis BuwmMx yubosux 3aknagis |
piBHel akpeauTauil Ta npodrexyuunuuy,

T.N.HEXHO — suntens matemaTukun wkonu Ne 222 m.Kuesa.

Y cTBOpeHHI | pefaryBaHHi NpUIAHSN yuacTb:
H.O.KAMULLIMHA, A.LNABJEHKO
FonosHuit pepakTop: K.T.H. 0.B.4YAYTOB

BignosigansHuii cekpertap: H.O.KAMULLMHA

2

w

JITEPATYPA

. 10.B.Yyayros. Paujonateni anmrebpaiuni pisHsHHS. Metoam

poss saysanHs. YactuHa 1.

. Taguryr O. T., lureunenko I. M. Posp ssyBaHHS amreGpaivHux

samay. — K.: Pan. wk., 1991.— 224 c.: i1.

. 3a1a4M MOBLIILCHHOMN TPYIHOCTH MO WITeGpe M HAYATAM AHATMSA!

VYueb. nocobue nias 10—11 k. cpen. wk./ B.M. HUsies,

A.M. A6pamos, 0.11. Aymamws, C.H. sapuSypa.— M.: Ilpo-

cBeueHue, 1990.— 48 c.: w1

3aja4m no mareMatuke. Anre6pa. CnpaBounoe nocoGue /

Bagmios B. B., Memsankos M. U., Onexaux C. H., IMaciicH-

xo I1. .— M.: Hayka, 1987.— 432 c.: mn.

36ipHnK KOHKYpCHUX 3amad 3 Matemaruky/ 1. T. Topacaanse,

M. M. Kyxapuyk, ®. I1. Ipemuyk: 3a sar. pea. ®.I1. Spemuyka.—
.: Brma mk., 1988.— 328c.: in

CBopHHK 3a1ad [10 MATEMATAKE VIS ITOCTYIAIOIMX B BYSEL. Yuch.

nocodme/ I1. T. Quibos, A. Y. 3aboes, A. C. Usanos u ap.: Ilon

pen. A.U. Mpwienxo.— M.: Berewr. k., 1989.— 271 ¢.: w1

Iscruryr “Kuisepkuit 6yanpoek1”. 3am. 306 =1000. 1995 p.




[image: image25.jpg]14. {=2-V6; =2+VB}. (x +2)?=x2+4x+4. y=x?+4x+5.
15. {=6;-2;—1; 3}. y = x*+3x+1.
“%.FM\M* BuninutH  noBHME  KBaapar
_Sx) e
x+5) " YTx+5
17. THM'—M..%* Bunpimuts  moBHMIt  KBanmpat

2L *IW“ _w‘ y=2xT—x+3.
J3- V2T, 3421
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yEg =

Lol yoxsl
23. *M. u* y= h+x.

pisnuui

pizHuni

24. {-2; 0}). Y KkoxHoMy ‘i3~ ApoGiB BWILITMTH UiAy YaCTHHY.

y=x242x+2.
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ax? + byx + ¢

Ax
ax> + bhx + ¢
ax’ + bhx+c
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3.3. PiBHSIHHS, 1O 3BOASTBCS 10 OJHODIAHMX . . . . . . ... ..
3.4. PiBHSHHS, WO 3BONSTHCS 0 CHMETPHYHHX . . . . . . ..

4. BpaBu . . .....
5. Binmosini Ta BKa3iBKu
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B neox Bmmyckax IPYKYIOThCH BiAMOBiHO
yacTiHa 1 i wacTiHa 2 MeTogMuHOi po3pobku «PauioHanshi aare6-
paiuHi piBHsHHA. MeTtonu po3p’s3yBanns». Ilpenmerom repuioi
YACTHHH € CHCTEMATH3ALlisl METONIB PO3B’SI3AHHS LLIMX PaLiOHAIBHHUX
anreGpaiyHmuX PiBHAHD.

Y ppyrifi uacTuni posrsHyTi ApoOOBi pauioHaibHi piBHSHHS —
PIBHSIHHS, 0 N1iBOI i MPABOi YACTHHM SIKMX BXOAMTH X0ua 6 oauH Apo-
GoBmit  paunionansHmit  anreGpaivHmii Bipa3  BIIHOCHO HEBITOMOL
3MiHHOI.

Po3s’s3koM piBHSHHS (KOPEHSIMH DIBHSIHHS) Ha3UBACTHCH MHOXHHA
3HAYCHb HEBINOMMX, IO HanexaTh 0 obnacTi BH3HAueHHS 060X
YACTHH PIBHAHHS i MEPETBOPIOIOTH IAHC PIBHAHHS Y BIPHY TOTOXHICTD.
Po3s’si3aTi piBHSIHHS — 3HAUMTH 3HAWTH BCi #0ro xopeni aGo mo-
BECTH, IO BOHO NOﬂnﬂmw HE Mae.

V cTBopeHHi MeToAYHOI po3pobku mpmiitksin . yuacts A. 1. TTasnenko

TIpuitHATI HAaCTYNHI NO3HAYeHHSs:

— MHOXHHA HATYDANBHUX UHCEN.
— MHOXMHA LiMX umcen.
MHOXHHA NifiCHUX YHCes.

QXN
|

— MHOXHHA NOPOXHS.
aEM — EJIEMEHT @ HAJIEXHUTb MHOXUHI M.
{a; b; ¢; d} — MHOXHHA, O AKOI BXOAATH €AEMEHTH a; b; ¢; d.
U — 3HaK o6’enHanHs.
A=B — i3 A BuxoanTp B (3HaK Hacniaky).

AeB — i3 A puxomuts B i Hasnaku — i3 B suxoauts A
(3HaK PiBHOCHJIBHOCTI).

x=2
x+1 x-1 x2—1
1 S o 10

T 22—x+1 2P—x+3 22—x+T"

2,3 _ofx 1
2. 545=5 TJ.U .

B.q A.«Lu uo+~ T+$.
X X

‘ x24+2x+1  x24+2x+2 7

L Aotz

X+2x+3° 6’
10
Nl

~2 35 3)
3. {=VZ; VZ}. [Tapamu npusects Ko cniibHOrO 3HaMenunka 1i4, 21
5, 31 6 npobu. y=x2.

2. 20- A|v s HEVN - AmL

—_

2

5. BIATIOBIAI TA BKA3IBKH

4. *Imwi. BuksounTy i3 KoxHOro npoSy uiny uvacruy. IMapamu

TIDHBECTH 10 CNiJILHONO 3HAMEHHHKA hﬂcm—— i3 3HAMEHHMKaMH (x + 4
ix+3), x+)ikx+D.

5. {2}. BukounTs i3 KOXHOro apoby Uily YacTHHY.
6. {0}.

9. {~7; —1}. UncenbHNK i 3HAMEHHNK KOXHOTrO APOSY MOMIMNTH HA X.

4
yE gty

il
11. {-6; 6}.
12, T W, ul,ﬁ

Lgl sl
5.* L;Lik.

[
13.-{=3}=2}-
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[image: image27.jpg]7 4 1 7 4 1 1. 3ATAJIBHI CIIOCOBM PO3B’I3YBAHHS

3 X3 x42 x4+l x-3 T x=2 tr—1-0-
1.1. PiBHSIHHS BULY
4 B2 A4Br420_ x4 Axe6 | +6x+12 A5 _ o, m
x+1 x+4 x+2 x+3 (x)
e A(x) i B(x) — mesiki Muorownenn, nputomy B(x) # 0, Hasupacrses
s X2=Tx+10 _x2+3x—10 Payionansium anze6paiuHuM piGHIHHAM i DIBHOCHJIBHE PIBHSIHHIO
T x2=Tx+12" x?+3x-8 ° A(x) =0, mo pO3B’A3YETHCA HA MHOXHHI HOMYCTHMHX 3HAUCHb
piBHaHHs (1),
To6ro:
A(x Ax) =0,
=0 e )
7 X=2 242 x+d_ B(x) T@ =0.
" x—-1 +k+_+x+~io g Ile saransunit croci6 PO3B’93yBAHHS PaLiOHANBHONO PiBHSIHHS, SKHil
x+4 x—4 x+8 x-8 8 TONATae y TOMY, WO YHCENBHHK NMPHPIBHIOIOTH 10 Hyas (A(x) = 0),
8. 4= PO3B’A3YIOT ONEpXAHE DIBHAHHS i i3 3HAMEHHX KOpEHIB BHKJIIOuA-

*=1 T+l e-2"x4273 10Th Ti, MO MEPETBOPIIOTH 3HAMEHHUK B(x) Ha HYJb.

2 - .
9% +mk+qu 4x . TIPUKJIAL 1. Po3p’s3ath piBHSHHS
xX2=Tx+7 x2—4x+7
x2—=9x+20
10 2x 4o 3x 1 %=1 = 3
T 4x2+3x+8 T 4x?—6x+8 6 ° .
Poss’'szanmus
X2, x=2 1 2 0, =4x;=5
“x2t =y @oﬁ |¢onm~o| .¢W,n|~. NEd k=5
6x x+3 i , . -
12: H,;n'kf . Onut i3 Kopenis (x = 4) uncenvunka pisHsmius (3) TEPETBOPIOE 3Ha-
MEHHHK LbOrO DiBHSHHS HA H b, € 3HAUEHHS X HE HANECXHTh
. K p H Y.
13 Mklw X +ak+olln ofnacri BusHauenus pinHauus (3) i mosmmue GyTin BUKTIOUCHE i3
© x2+4x+9 x-3 MHOXHHI KOPCHIB PiBHSHHS.
7 Binnosine: {5}.
14, (x+2)2—— =5.
x2+4x+5 VBATA!
15. 19 —x2=3x+17=0 . Inomx:io_o CKJAZOBOI0  MACTHHOK cvcum.nmn.::s. quo:mﬁrzcmc
x2+3x+1 piBHSHHS € 060B’13K0Ba TICPEBIPKA 3HAINACHNX KOPEHIB Ha npeaMmer ix
25x2 HANEXKHOCTI 0b1acmi Gu3navenns BUXiTHOTO PiBHSHHS.
16, 02458y ; .
(x+35)? Hapani, y 3p’ssky 3 em&ninzsz o6’cMoM XypHany, sk mpasuno,
b, 92 BHITYCKAIOThCS 060B’I3KOBI MPH PO3B’S3yBAHHI PALIOHANBHIX piBHSHB
17..% +Am|+kv|~uq P ¢pasn Tuny: «[lepesipkolo nepekonyemocs, wo 3HAITICHI 3HAYCHHS X
: 5 HAJEXATh O6NMACTI BH3HAMEHHS BHXIZHOTO DiBHSHHS» a6 «Te-
x x \°_10 PEBIPKOIO NMEPCKOHYEMOCH, MO ONHH ab0 ;exizbka KOpEHiB He Hane-
18. Akl_v * H.«+—W =9 XaTb 06acTi BU3HAYEHHS BHXiZHOrO PIiBHSIMHSA, € CTOPOHHiMU i
81 NOBHHHI GyTH BUK/TIOUEHi».
19. .1+§muac " MPUMITKA. Piousuna siay (1) y niteparypi masumaiors  xamowiwwux Gueandon

Ppayionansnozo arce6paiunozo piswsmns.
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[image: image28.jpg]1.2. Skwo pauioHanbHe PiIBHAHHSA Ma€ BUIJLAA

Fx) _ 1) &
P P

ne F(x), f(x), p(x) — meski muorouwrcy, npuuomy ¢(x) # 0, 10
KOPHCTYIOUMCh ~ YMOBOIO  PiBHOCTI npoBiB 3 ONHAKOBUMM  3HA-
MEHHHKAMM, TIPHPIBHIOIOTh UMCETBHUKM AWA,Q = .R.«VN, PO3B’A3Y10Th
3106y Te piBHAHHA i i3 3HANICHAX KODPCHIB BHK/IIOUAIOTH Ti, 110 nepe-
TBODIOIOTb 3HAMEHHUK @(X) HA HYJb, TOGTO

F(x) = f(x),
R

TIPUKJIAL 2. Po3e’s3aTH piBRAHHS

2x+17 t: - - 14

24l x—2 X-
Po3s's3aHHs Y nisiit uactuni pisuanns (5) 3sezemo apobu
0 CHiABHOTO 3HAMEHHHMKA, B MPaBiil YACTHHI 3HAMCHHUK PO3KAaAEMO

Ha JiHiiiHi MHOXHMKH (32 (OpPMYJIOI0 PO3KIAAHHA KBAaZPATHOrO
‘TPUUICHA HA JIiHIfHI MHOXHHUKH):

()

(5o 21T =14 20— 1T=x-14,
GiNG-D GINGE-2 |G+1)(x=2 =0
3
2% —x—3=0 x=—laGox =3 3
- X P Veox=2
Tul__knu. x# —lixs#2 2

OmvH i3 3HAIICHNX KOpeHiB (x=—1) mepeTsoploc 3HAMEHHMK HA
Hyab. Lle — cTOpOHHI KOPiHb.

Bianosiab: AW#

1.3. dkwo pauioHaspHe PiBHAHHS Mac BUIIST

F) _Jx), ©®
) e’
TO, BHKOPHCTOBYIOUW BJIACTHBICTh NPONOPYil, CKAAAAIOTH PiBHSIHHS

F(x) - g(x) = p(x) - /(x), 3HAXOAATh HOro KOpeHi i BUK/IIOYAIOTH i3
HHX Ti, IO NCPCTBOPIOIOTH 3HAMEHHUKH ¢(X) i g(x) HAa Hyab, TOGTO:

) = F(x) - a(x) = (%) - f(x),
p(x) = 05 g(x) = 0.

3asnaunmo, wWo Koan g(x) = 1, piHsuHs (0) 3BOANTHCS 10 BAMASLY

= /(x) i HOro PO3B’A3KOM € CHCTEMA:

Po3s’s3aHnH s 3s0numo pisusius (70) no Barasay:

3x42 _( 2xt430-4xi-3u42
243 2x43 o

[pupiBHIOEMO YMCENBHHK A0 HYJIS:
(1) = 2x*+3x3—4x2—3x+2=0. 72)

e cumempuune piGHAHHS 4emeepmozo cmenens,- TOPSIOK
po3s’sizanus sKoro Hactymuuit, Ouesnano, x#0, B yomy jerko nepe-
KOHYEMOCS GE3M0CepeNHLOI0 MiICTAHOBKOW0. OOMIBI FaeTHHM PiBHSHHS
(72) noninumo Ha x2#0:
- 1
(12) = 2043x-4-34+ 220 =2 Trr 1 w +3 AT v —4=0. (13

x x? F X,

a0 & 2 —2x+

an

. 1 " :
3acmocyemo nidcmanoery: Xy Minsocumo o6uaBi  wacTHHK

2
" 1 1 1
:Enem:omx:hoﬁmnvﬁm" Tlrv ﬂvno x~|~+ﬂuw~ 0 x~+ﬂu

X
= y2+2. 3aminusmu y piBaauni (73) x IW Ha y i k»+k|~m Ha 2+2,
MaeMmo:
(73) = 2(y2+2)+3y—4=0 = 22 +3y=0 = y(2y+3)=0 = y,=0; y,=— w

ITosepmacmocs 00 nidcmanoeKu:
D y,=0= x\Wuo oxl=0e x =%l

2) w»ﬂlw = kIWHIW @ 22+3x-2=0 x,=-2; k,HW.

Tlepesipkowo nepeKOHYEMOCs, MO BCi 3HAWASHI 3HAUEHHA X — KOPEHi
pisasuus (70).

Binnosine: A—IN“ -1; er.

4. BIIPABU

Po3s’a3ati piBHAHHS:

6 6 3
=1 T aeDE-3) T 3=

1

=T7.

1.
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3.4. PiBHAHHS, WO 3BOJATHCS O CUMETPHYHHX

Tlopsnok po3B’sI3yBAaHHS CUMEMPUHHUX DI6HSIHb NOKJANHO PO3LAsS-
HyTHH B XypHani «Ha momomory a6itypienty», Ne 2 — 93. Hara-
AEMO, IO IiTe pauiOHANBHE PIBHSHHS BUAY

ax"+bx"-1+cx"2+... + cx?+bx+a =0, ©7)
ne a#0, n € N, Ha3UBAECTBCA CUMEMPUYUHUM.
OsHaka cumempunozo piBHsHHS — piBHiCTH KoedilienTis wieHis,

PiBHOBIIA/IEHUX BiX MOYATKY i KiHIS MHOIOWIEHA JiBOI YACTHHH.

Po3risHEMO NpHMKJAM DO3B’S3yBAaHHS PALiOHAJIBHAX DPiBHSAHB, MO
3BOASTHCA 10 CHMCTPUYHUX DIBHSIHD MPems0z0 | vemaeepmozo cmene-

HS.
TIPUKJIALL 26. Po3s’93aTi piBHAHHS
Ix=1
2 =

= (68)

Po3B’43aHH g 3soaumo piBusHEs (68) 1o sursay:

2

(68D ) (69

TIpupiBHIOIOUN YMCENBHUK [0 HYJSl, MAEMO CUMEmpuuHe piGHIHHS
mpemb0ozo cmenens, SKe PO3B’A3yEThCs CNIOCOGOM TPYIYBAHHS 33 J0-
niomororo hopMy/H po3KIaganHs cymu KyGis: x>+ 1=(x+1)(x2—x+1).
(69) = x*=3x?=3x+1=0 e (£*+1)-3x(x+1)=0 <
< (x+1)(R2=x+1)=3x(x+1)=0 & (x+1)(x2—x+1-3x)=0 &

x+1=0,

o (x+1)(x2—4x+1)=0 < ﬁ @ x=—1; x3=2%V3.

x2—4x+1=0.

MepeBipkoio MePeKOHYEMOCS, IO BCi 3HANAEHI 3HAUEHHS X — KOPCHi

piBusHHa (68).

Binnoins: _I_“Nltu.“nfxm_.
MPHUKIJIALL 27. Po3p’s3atu piBHSHHS

= 3x+2
P=2 T

28

(70)

mx kuib.\g.
iWW \30 * Maw nc. 9
B piiicHocTi, BCi pauioHanbHi PiBHSHHS BHACAIJOK NEPETBOPEHb 3BO-
ISTHCS 0 OJHOrO i3 posrnsHyTHx Burasais: (1), (4), (6).
1.4. Sxmo pauioHaabHe PiBHSHHS M3€ BUIVIS
F) | fx) &
P(x)  q(x)
TO KOXEH UMCENbHUK JIiBOI YACTHHH NMPHUPIBHIOTH IO HYJISI, PO3B’S3Y-
10Th 3100yTe DiBHAHHS i i3 3HANIEHMX KODEHiB BUKJIOYAIOTH Ti, IO
TIEPETBOPIOKTh 3HAMEHHMKU HA HyJib, TOGTO:

F(x)=0,
Fx)  f(x) _ 0 .Am%uo.
P(x)  a(x) P(x) = 0ig(x) = 0.

TIPUKIJIAJ 3. Po3B’s3aTi piBHIHHS

k~lmk+~.Ak~+~ Nvuc. ©
x =1
Pos3ss’a3aHH s 38exemo piBHsHHS (9) 10 BHMISAY, OUEBHAHO-
TO, IIO 1I¢ OKPEMUIl BHNANOK picHanus (8):
2 _ 2 x2-3x+2=0,
2osery 2erx o [[555157%,
* * X 0ix e 1,

M)

It

1,
2,
0,

1 ©x=2ab0ox=—
=g

x#0ix# =l

Iea i3 3maiizenux KopemiB (x=1 i x=0) mepeTsopOK0Th 3HA-
MEHHHMKH J1iBoi yacTuy piBHsivEs (9) Ha Hysab. Lle — cToponni Ko-
peHi.

Binnosins: *| 2 N“

P
)

1
>

1}

x

2 Odmﬁ_gwEH CIIOCOBM PO3B’SI3YBAHHSA

2.1. Cnoci6 rpynysauns

3acrocysaHus cnocoby epynyéanrs s PO3B’SI3yBAHHS PALOHANBHUX
PiBHSHb PO3M/ISHEMO HA MPHKJIANax.

s




[image: image30.jpg]TIPMIKJIA]L 4. Po3s’s3aTy piBHSHHS

3 1 4 4 1 3

=+ + + + + &

F F-I " x=2 F=3 -4 x5
Po3B’a3amnns 3sepHeMo ysary, 00 CyMH BUIbHHX WUJIEHIiB
3HAMEHHMKIB TEPIIOro i MOCTOro, APYroro i n’srToro, TpeTLoro i yer-
Beproro apobis cnismamarors (=5). 3rpymyemo ui npoSu mapamu i
BHKOHAEMO JIORABAHNS:

3, 3 1 1 4 4\ _
A—SﬁAﬂ+klmv + hxlu +a!uv # Ax'u+.4lmv =03

32x=35), 2x-5 42x—5)
® T 5x .f.kul.mk+a+\,.~¥mz+m

0. (10)

=0e

—-85x:" x2-5x+4  x?-5x+6
TIpypiBHIOEMO 1O HyJISl IEPIINI CHIBMHOXHHK:

S

2&x—=5§=0ex=5.
7

Jlo KOXHOro TpHY/IEHA 3HAMEHHUKIB APYTOTO CHIBMHOXHUKA PIBHAHHS

(11) BxonsTs onnakoBi Bupasu (x? — 5x), sKi 3’BUANCS BHACIIOK

rpynyBaHHs.
3acmocyemo nidcmanoexky: x* —Sx=y, toai x?—Sx+4=y+4;
x2—=5x+6=y+ 6 i npyruit cnisMHOXHYK piBnsEEs (11) 350IUTHCS
10 BHLASAY:

osxs&?u S . vno an

3,1 4 _a_2P+13y+18 _
FE T A S T N (R R
0~.«.~+5‘<+_mu003ulwn.<NH|N.
Hosepmaemocs o nidemanosxu:
_vSHIW.DM%IM\«HIW;ON&I_ox...c.hocxﬂurnv,\ﬂ.
5su|~ux~|mxu|~0m|?+~neo,,mumwna,

Ockinbky Hi ORHE i3 3HAWAEHUX 3HAYEHD X HE TICPETBOPIOC 3HAMEHHIK

pisnsuus (10) Ha Hysib, BCi BOHY € KopeHsMmy pisxsinns (10).
S=VIT S5-vT 5 5+v7T 5+VIT

2 k 2 TR g ¢ 2 ¥

Bianosias: *

u
mﬁmv - q.w +2=0. Moxnasuu Wue_ TIPUXOIUMO [0  PiBHSHHS
53 — Ty + 2 = 0, xopesi sxoro: v._umw ¥=1

Iosepmaemocs do nidcmanoexu:

2. U 2 =D(x-1) 2 NESZIY
Dn=5=y=5= GG 5T T Ty
Doyt oo o ENE=D o g

Vv (x+1)(x+2)

TMPHMITKA. 3a3uaunMo, MO y MESKMX BMMAAKAX AOUUIHO pishsnns surasgy (64)

Poan’aaysaTH sk KBAAPATHE Liono U:

W V492 - 4012 gy a3y
RAG b ot 1l Al 51 5

U= T 5 Suws:»us

Hosepmarouuce do nidcmanosxu, Maemo:

A quamuma%uwf:axiu ﬁN«ﬂ.

2 Sn?uw" —aﬂlmwlmmi’fn. @ xy=0.

Taxum oM, M TPHIALLIA 0 SHAMIEHONO BHILE PEaYALTATY.

i M 7—VaT 7+Val

Binnosins: T“ 3 In*

TIPUKJIAL 25. Po3s’s13atu piBHSHHS
(B4 1)2 =52+ 1)(x2— 1) +4(x2— 1)2=0. (65)

Poss’sasanunsa Ouesugno, x2+1#0. OG6umsi uacTunm

pisHstHHS (65) moxinumo Ha (x2+1)%:

(1) (D] (1)
) = faxny ~ S ey e =0
-1 2-1)?
on.miiﬁmiv =0 ©6
x2-1

3acmocyemo nidemanoexy: — 7= Toni piBHsHHS (66) 3BOAMTHCS

x
10 BMIISAY:

(66) = 1-5y+dy2= 0 « suw“ Jamil

ITosepmaemocs do nidcmanosxic:
27
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Sﬁw & s@ 3 BA& P ?A& +a,=0 (62

muwz:iwn W Tmo.e ﬂ .mv ..HcE"

(62»ay + ! + a2 + ...+ a,_y+a,=0.

Tpu nitesni Ha W Ammo Eav cnig mepekoHatucs, mo W # 0
-mmmo Un = OV. 3ayBaxnMo, WO SHAUEHHS x, TIpH sKuX Vi U ogHouac-
0 HOPIBHIOIOTH HYMIO, € KOPeHsMH piBHSHHS (61), To6TO PO3B’s3KOM

EwmﬁisaczE*n@.-.:Q.nq@.sm ﬁw M %‘

Po3rIgHEMO ACSKi NPHKAANM, Y SKMX PAlioHA/IbHi DIBHSHHS HA TEB-
HOMY eTani ix po3B’s3aHHs 3BOASTHCS A0 OXHODITHHMX.

TIPUKJIALL 24. Po3B’si3aTh DiBHSHHS

2 2
i x2—4 x +2)°
Ax:w ..fmu_+~mxlu =0. 63
Po3B’g3aHH s Sdkmo 2 TORATH Y BUIIAML L= a2
. -1 (xFD(x=1)
i acT! 0 £l EI«\ iBHsHEsS (63) 380 0
i mownactu, mwo “r=U, T77=V, TO pi IHTBCS A
BHIISITY:
2 2
x=2 x=2 x+2 AN
asﬁquiU Ry s NAT_V =0=
= 502—TUV + 2V?= 0, 64
TOBTO € OKpeMHM BHIANKOM pighsnns (61).
x=2 .
TlepekonyeMocs, 110 OAHOYACHE BHKOHaHHS ymoB U=0 FrY) |
V=0 242 He € poas’s3komM piBHsHHS (63).
x=1
Cnpasni,
x=2
Xty
x+1 x—2=0,
xhd = Ttuo. g
x=1"

TMonitupmn obumsi uyactunn pisHsuHS (64) Ha V20, Maemo
26

TIPUKJIAJL 5. Po3s’s3aTy DiBHAHHS

1 1 1 1 21

TF6TxFT k9 x+10°20° hEe
Poss’sszanns 3aysaxumo, mo KoedilieATH TIpH X
(MOpIiBHIOIOTS ONMHMIN) i CyMH BiIIBHHX WICHIB (XODIBHIOKTH
IWICTHAANATH) 3HAMEHHHKIB IIEPIIOrO i YETBEPTOrO, APYIOro i TPETHOTO
npobie nisoi wactuuy pisHsgmEs (12) cnismapaiors. Lle sHaumts, mo
SIKIIO iX NEPEMHOXUTH NAPAMH, TO MATHMEMO KBAJIPATHI TPHWICHN, y
sikux koedinicnrn npy, x* i x GyAyTs ommaxosi. 3rpynyemo ui xpobu
TMapamy i BHKOHAEMO J0NaBaHHS:

1 1 1 1 21
u4s oT;lisv * T:ux;u =20*
- 4 % 2 -
x+6)(x+10)  x+7H(x+9) 20
4
> TR E = 4
3acmocyemo  nidcmanoeky: x*+ 16x + 60 =y, Tomi x?+ 16x+
+ 63 =y + 3 i pisuanns (13) 3B0OEMTHCH KO BHLASAY:

4..2 2 » _ 16 _
(13) 0<+w+|m|M©)o"v§nl_3Twclooxl -7 n=3.
Tosepmaemocs. do nidcmasnosxu:
=10 8 4 T = Ly o ZICENER
7 T 7
2) 2=5=2x2+16x+60=5ex;=—11; xy = -5.
Bianosizs: 115 =56 V8T 56+ VBT -3).
7 7
TIPUKJTAJL 6. Po3e’si3aTH PiBHAHHS
2x 3x 18

. (14)

4
x2—4x+3 ¥ -5x+6 x*-3x+2 X —6x2+11x—6
P o 3B’ s3aHnH 4 Poskranaemo 3HaMeHHUKM Apo6iB Ha iiitui

MHOXHHKH: "
N—dx+3=(x-1)(x-3); 13
X =5x+6=(x—2)(x—3); 16
2=3x+2=(x—1)(x-2); an
¥ =62+ 1lx—6=(x—1) (x—2) (x - 3). 18)

Baminumo 3HaMeHHHKM Apo6is  pismstss  (14) wma ix  simiimi
MHOXHBKH (15)...(18) i BiKoHaeMo rpymysanns. Toxi:

7




[image: image32.jpg]2x 3x 4
«x-c:é-@-s@-ev - ?L:?s,r

14 H

+Qs:?m~2x|$v nocam@ﬂxm_lamb.u

2 9 \_pe —x(x:+ 1) _
“E=ne=p(*x=3) =* G-D@x-2GE=3)
202x +3) e S HG)

TG-DGE-)@E-93)
2455+ 6=0, o
oﬁwlw?cs (x-3)=0. “H="H xn=-2

x-D(x-2)(x-3)

Binnosine: {-3; -2}.

2.2. Cnoci6 uc,._:mhm:...n Ha HaiinpocTiwi npobu

CyTs criocoby 3BONMTHCS KO TOTO, MO AKIMIO YHCENBHHK i 3HAMEHHHK
Rpoby € MHOMOWIEHaMH, NMPHYOMY MOKA3HHK CTAPUIONO CTEMEHS X B
uncebHUKY 1poby Gimbmmii a60 ROPISHIOE TIOKA3HWKY CTApLIONO
CTeNeHs x y 3HAaMEHHMKY Apoly, To meii Api6 MoXHa poskaacmu na
Ginbuw npocmi dpobu, (abo BUKITIOUATH i3 Npody mimy uacTuy).

TIPMKJIAJL 7. Po3kiacT nmoxari Apo6y Ha wadmpocTiwi (uainuth uiny”
yacTHHY i3 ApoGis):

x+5_(x—-3)+8 x-3 8 _ 8
Ol 8T a8 “aeitian ity
62 X43_(R-H+T -4 T _e=2(x+2),
x-2 x-2 " x-2tx-2 %
7 /5
+xlmnﬁx+~v+xlm.

6.3. x~+.mx|»|x~+mx+~x+o|Slh?+$+ﬁx+&l$«
x+3 x+3 - x+3 -
Xx+3)  2(x+3 10 10

= + = =x+2-
TTx+3 TTx+3 x+3°F x+3
64 F=Sx+3 _ (R@-Sx+7)-4 _ i = 4
X eSx+TT x=5x+71 T X =35x+7°

Inoni ueit cnioci6 no3sonsic cyTTEBO CnpocTHTH TIPOLEC O3B’ S3yBAHHS
BESKUX PALliOHANBHHMX PiBHINL.

TIPUKJIAJL 8. Po3s’si3ati pipksnus

u+u+»+o+&+._o
x+1 x+3 " x+5

=6. (i%)

TIPUKJIAJL 23. Po3s’s3aTh piBHSHHS
B—x x4 _ 8

x+5 P#-x 3" G0
- -
Po3s’s3anns 3acrocyemMo MiACTaHOBKY: M+ukﬂ.$ Toni
MHW = W i pipusHES (59) 3BONUTECS IO BUI/ISAY:
1_8
AMOVVVIMHM. (60
TOGTO € OKPEMHM BHIAJKOM DiBHSHHS y — w = m. 3ayBaxumo, Ecw

MOXHa MONATH Y BHUI/ISAI Pi3HMII NBOX B3aEMHO OGEPHEHHX UMCET:

Wﬂmlw. Tomi mae Micme TBepaXenns, moO piBHsHHS - (60)

- 3= L Mae xopeni 3 Tm. i piBHOCHIBHE CyKyMHOCTI ABOX
>y 3 3
piBHSIHB:
B—np
y=3, |T===3
x+5 x?—4x—15=0, .
©0) = v.n-w Tle-x_ 17 Tvaluue. S xz=22V0.

XH 5 3
Binnosize: {2 - VI9;2 + vI9}.

3.3. PisHsHHS, 10 3BOASTHCS KO OfHOPINHUX

PiBHSHHS BHIY

@ U + aUn=1V + a;Un2V2 + L+ ap UV g, 1= 0, (61)
e a4 ..., ERNEN;NZ2BU=U(x);V=Vx) — neski
PALIOHANBHI BUDA3H, HA3UCAEMbCS OOHOPIOHUM.

OsHakow0o «0dHopidnocmi» € piBHICTb Cymu (n) mOKa3Hukis crenenins U
i ¥V y XOXHOMy HORAHKY, TOGTO KOXEH “ONHOMJIEH JiBOI YAaCTHHH

piBssHEs (61) Mae crenie 1.

Onnopinne pisksrns  (61) 380QMTBCS 1O 4in020 PauionansHozo
" " U
PIEHAHHR Nn-020 CrmieneHs BITHOCHO HOBOTO anreGpaiyHOro BHpasy 7
( . W : :

umcﬂ~ BHACAINOK HiEHHS 080X yacThH Ha V" Ammc Q._vu

' 25




[image: image33.jpg]5 x2—x

Poas’a3aHHs 3acmocyemo nidcmanosxy: Pt Toni
MNM.W = W i piBHsHHS (57) 3BOMMTBCS IO BHIVILLY:
GChey+lad (58)
y o2
. 1 S
T06TO € OKpeMuM BHNAAKOM DIBHSHHS y + M =m, y SKoMy m = 5.
3BayBaxumo, mo W MOXHa TIONATH Y BUIUIS CYMH JBOX B3aEMHO 06ep-
5 [ . .

HeHuX wmcen: 5 = 2 + 5. Toni Mae Mmicue TBEPIXCHAS, MO PiBHSHHS
(58) y w =2+ W Ma€e KopeHi 2 i W i PIBHOCHJIBHE CYKYIHOCTI ABOX
PiBHSIHB:

2=x

y=2 =2,
x+35 x2~3x—10=0,
cB= enWb ¥-x.1 = _wayiwklmuo =
THS 2
e = 22 ==1in HWI«. =35
: : S

Binnosins: {—-2; —1; 7 St
2) PiBHSHHS BHAY ¥ — W =m.
SIxmo y piBHSHHI y — w =m uucno m moxe GyTn 3obpaxene y

P i 1
BULISi  pisHMUI 1BOX B3a€MHO OGEPHEHMX uMCEN M =a — —

a
8 1.5 3 12.15 : =
(Hanpukian, 3=3- Mw 6§72 w“q =4 Ilmu , TO - PIBHSHHS
3BOAMTBECS IO BUIMISOY: y — W =q- W i Mac xopeHi: y; = a; uqﬂuw.

JoBonuThCS, SIK i B MONCPENHBOMY BHIANKY.

24

Po3s s3aHH s [TokasHHKH CTENEHs X B UYHCCABHHKY i 3Ha-
MEHHHMKY KOXHOro npoly JjiBoi uacrueM pisHsHHs (19) onmmakosi i
HOPIiBHIOIOTh ORMHKIL, TOMY i3 UMX ApoGiB MOXHA BHALTMTH LTy

YacTHHY:
(x+1)+1 (x+3)+3  (x+5H+5 _
(19); = x+1 T x+3 T x+3 S
xt1 1 23 8 x+5 I -
oﬁa+~+x+_v+Ax+u+x+wv+ﬂx+m+x+uuuao
1 3 5
ol = i+t I =l
1 3 s _
*x+itTFEstres~3®
x (322 +18x+23) _
CEEDEFIGEEH O
x (352 + 18x + 23) =0, .
0?+:Q+mix+&uo.o:.F
Bianosine: {-3 IN%“ -3 +%ﬂ 0}.
TPUKJIALL 9. Po3s’s3aTh piBHIHHS
BR+2+5  2x=2 2x+9  x¥+x-=1
x+2 T x+4 - x+3 7 x+1 - a0
Poss g3anna I3 xoxsHOro Apoly BMALMNMO Uity uacTHHY:
R+ +S _ x(x+D+S_x(x+2), 5 5. .
D55%2 =7 272 " x*2 Treivrftyag
g 2=2 _2x+8-10 2x+4)-10_2As+d) 10 _, 10
) ¥4 - x+d - x+4 T ox+4 T x+47 x+4°
3 Nx+o|~a+a+m|~@+mv+ulm?+8+ gy 3,
)%+3° 243 = xr3 w13 taEi *+3°
pPrE=1_xx+D-1_x+D) 1 _ 1
)53 el © gl SRRl T EEL
Toni pisusiuns (20) 3BOAMTBCS [0 BUIASIAY:
s 10\ _ 3 1
o OAk+k+Nv+Anlx+Ale~+k+u\+A\«lk+~v0
&3 1Q 3 1

- = - B

x+2 x+4 x+3 x+1





[image: image34.jpg]=3x _ 2x &
CEFDGFH GFIHEFD

- -5 " 3 .
IGF) G+ G+ E+D]|
x (7x? + 32x + 31)
?+:Q+3Q+e?+¢

732+ 32x +31) = ;
oﬁwﬁac (= Ms Qv+ H(x+4=0 1T
T 7

: . Alslﬁu@. =16 + V39 *
Bigmodimey: 1=—5——3 ~—5—; O

2.3. Cnioci6 BHAINEHHS MOBHOrO KBajpara
SIKmO y piBHSHHI
A2+ B'=m, @D

ne mER, m#0, A= A(x), B=B(x) — neski anreGpaiuni Bupasu,
Taki, mo cyma (A + B) abo pisrnus (A — B) nopisuioe nobyTky AB,
TIOMHOXEHOMY Ha CTajie YMCO (30KPeMa, ONMHMIO), TO NOLMBHO y
niBift vacTumi Gudinumu noenui xeadpam Osounena (A + B)? abo
(A — B)? i 3po6umu nidcmarnoexy.

TIPUKJIALL 10. Po3s’s3aT piBHSAHHS

2
2 x =
e AN? L = @

P o3 s’ s3amnu s Lle okpemnit Bunanok pisnanns (21), y

sKkomy: A=x; wuna.«l s m=2. 3aysaxumo, mo A+ B=x+

X x| X2 8
+Nx|_|-x|_,> B= axl_ nal_...dm._.o;+ml
W;B Y nisiit vacTuni pisHsHHS (22) QOUINBHO 6udirumu noeHuil

2
xeadpam  cymu X2+ 2x le T Ankkl _v = Ak+ makl »v» =

[ _2x ? A— £
= An.« = _u . Ilnst uboro nomamo i sigHiMemo 2x o1t

2
X X X
e R Y ro Tau_v ]-2=5zty=2-

10

3acmocyemo nidcmanoexy: x* + 4x = y i pisHsaHHS (56) 3BOAMTHCS O
BULTISY:

ae»iiwuaumuzi =0y =2y =12

IMoeepmaemocs 0o nidcmanoexu i T. 1.
Bianosiae: {~6; ~2 = v6; =2 + V§; 2}.
3a3sHaunmo, IO y ABOX OKPEMHX BHIAAKAX, SKi YaCTO 3yCTPiuaoThCs,

npouec po3s’si3yBaHHS DiBHSHHS Y W =m MOXHAa CYTTEBO

CTIPOCTHTH.

1) PiBHsIHHS BUAY Yy + W =m.

Sxmo y piBHSHHI y + w =m uucno m moxe Gyru 306paxene y

BHI/ISUIi CYMH IBOX B3a€MHO OGEpHEHMX uncen m = a + W {(Hanpuknan,

Wlu+w._alqla+w %IW+ Wv. TO PiBHSIHHS 3BOMMTHCH 1O
1 i 1

BUIIAAY: y + w =a+ 2t Mae KOpeHi: yy = ;2 = .

Cnpasni,

Tonmi: yy = a; y, = W. wo ¥ Tpeba Gyso nosecTH.

TIPUKJIAJL 22. Po3s’si3aTH PiBHSHHS

phecx xS 5
xTs T E-x"2" L
23





[image: image35.jpg]Xin poss’ssysanus piensnns (52) BiDiSHSETBCS Bill pieHSHHS (50)
JIMIIE TMM, IO y NAHOMY BHNANKY AOLLTBHO 3poGuTH 3aMimy: A =y,
Toni W = .W i piBustHEg (52) 3BOXMTBCS O BHIJISAY:
QNVV»‘«.Hawu-aU@u.l myxn=0=irt
3paxaiouy Ha 3aMiHy, i3 3HANNEHHX 3HAYEHb X NOTPIGHO BHKJIIOUHTH
Ti, IO MEPETBOPIOIOTh A(X) Ha HyJb.
TIPUKJIAJL 20. Po3s’si3aTh piBHSHHS
21
Lo e e
Poss’s3anHs 3setemo piBusHHs (53) 1o Burasay,
OYEBHIHOTO, WO L OKPeMHit BUIANOK pienshis (52). Tlpasy yacTHHY
piBHsiHHS (53) TOTOXHO IEPETBOPHMO:,
4x — x2 = 4x — x* =10 + 10 = — (x2 — 4x + 10) + 10.
Toni piBHsHES (53) piBHOCHIBHE:

(53)=6— %@ — (2 —dx+10)+10. (59

=4x — x% (53)

3acmocyemo nidcmanoexy: x* — 4x + 10 =y. PiBasuas  (54)
3BOIUTECS O BULISLY:

aﬁualqllw+_o0v.lmV_W|a|00v~la‘<ln_non.

ey==-3y=1
Iogepmaemocs do nidcmanosxu:
1) y==3 = x?—4x+10=-3 © x—4x+13=0 = D=-36<0=> Q.
2) y,=7 = x*=4x+10=7 © x—4x+3=0 « x,=1; x,=3.

Binnosigs: {1; 3}.
TIPUKJIAL 21. Po3B’q3aTi piBHSHHS
24

2
(D =18 (55)
Po3B’'s3aHH s 3ayBaxumo, mo (x+2)?=x2+4x+4. Toni:
24
o x? =
(55) = x° +~§+A+x~+$ﬁ 18. (56)

22

0?+Nkl—v I~x~x =2

22 \? 2x? -~
GAN.«IL —-1-2=0 23
Nku

3acmocyemo  nidcmanoexy: Teoi- N Toxi piBHsHHS  (23)

3BOAMTBCS IO BUITISAY:
23) =y -y-2=0ey=-1 abo y=2.
Iogepmaemocs do nidcmanoexu:

N -
:Tu_o?Lu|—u~m+~x|_uoox._~u_|w§..
Dy=los X e 2xtl=0ex=1

2x—1 3 e
" " -1-v3 -1+V3
Bignosine: {————3; ——5—; 1.

OxpemuM BUTANKOM pigushns (21), SKe 4acTo 3yCTPIYaeThes, €
PIBHSIHHS BULISOY:

2g A

b G- (24)

ne a, m € R, am # 0. 3pisniotoun pisusuaa (21) i (24), 3a3naunmo,
ax x?

WO y NaHOMY BHMAaaKy A =x, B = ¥ = o Tpmomy: A+B= o

x2

A-B=a
x—a’
2
Posrmsmaoun x2 i Tlnu SK A? i B?, [ONOBHWMO 7By

vyacTHHy  piBHsHHS  (24)° 1O  TMOBHOrO  KBajpaTta  CyMM

n. u
N
N+~F« P« Enn x .
¥ *x—a x—a A.« xlnv x—a el

- ax
BimHiMEMO 2x v“
x—a,

2
0 o [2+ 2 2ot Axnn«nu |- =me

OAk+ ax v~| 2ax? —

x - a x=a

11




[image: image36.jpg]u
QA‘%V lwn k~ —-m=0.
x—a X =

2
kM 7= Topi pisusuus (24) 3somuTHCT

no Bursny: 3 —2ay—m=0irT. 1.

3acmocyemo nidemarnoexy:

TIPMMITKA. SIKuo 3uameimk Aisol wactunm piswssnsa (24) Micturs msowrex (x + a),
0670 BOHO Mac BHrARA:

2

a?x 25
ai Grap

m,

TO nouinsHO swmiMTH noGHuEL Keadpam pisnuyi

(-5’

t2@ —=m. 26
=

acmocycxno  nidemanoexy: =y 1 pisusunsa (26) asomemcs no suensy:
V¥ +2ay-m=o0irn
TIPUKJIAJ 11. Po3B’si3aTH piBHSHHS

4x2 Qn
2 —
% +~k+En\ 5.

Po3B’a3aunn s Leokpemnit Bunagok pisnsinns (25). B HpoMy
a=2, m=35iB nisiit yvacTuui pisustang (27) JIOUUTEHO BHIUIATY nOGHUL

2 2 2
xeadpam pisnuyi x* — 2x 2x +ﬁ~au HA - Nkv Hﬁkuvn

x+2 x+2 x+2 x+2

2
Ayt =22y Ak.v + 222 _5_0e

x+2 x+2 x+2
A L 2 )? x2
0Aa|x+nv Boe O ﬁu.vL * i i=0
12

3.2. PiBHSHHS BMAY

k n
ne A=A(X)#0 i B=B(x)
k,n,mER; knm = 0.
XapaxTtepHoo ocoOmmBicTIO pisnsnna (50) € TIPHCYTHICTB JBOX

< = . (A. B
B3aEMHO OOEpHEHHX anre6paiuHuX BHpasis Al _I.

&

=m, (50)

CIES

B
A
#0 — anreGpaiuni Bupasm;

B A
Y saranbHOMy BUNAnKY pieHsnus (50) PO3B’S3yETHCS MiICTAHOBKOIO:
A B_1

=9 Tomi == 5 i pisnsmas (50) 3BomMTBCE nO  BHrIARY:
1 § i

L m=ky? —my*n=01ir. 1 3BaXaoul HA MiCTAHOBKY,

i3 3HalineHux 3HAYEHb X NOTPIGHO BHKIIOUHTH Ti, WO TIEPETBOPIOIOTH

A(x) abo B(x) Ha Hynb.

TIPUKJIAL 19. Po3s’sisati piBHSHHS

I+

ky

x=.3 x __3$

T3~ —7% (&3]
Pos3s’a3aun s lleokpemuit BUNanoK piensnns (50), y sixomy
xnxlw“wu\ﬁinlw

i L X=3 e YA g

3acmocyemo nidcmarnoexy: 7 = ¥, Tomi Py i piBHSHHS
(51) 3BoAMTECS MO BUrASAY:
Shey+io S egpisy 20021
B2yt === +5y+2=00y=-2y,= -5

ITosepmaemocs o nidcmanosxu:
x—3
x

2y, IW%aMwHIWOHNHN.
Bimnosine: {1; 2}.
Oxpemum Bunankom (npu B = 1) piensnus (50) € PiBHSHHS BUOY:

kAxZ=m, (52)

ne A = A(x) = 0 — anreGpaiunuii Bupas; k, n, m € R; knm = 0.

Dy=-2=> =-2ex =1

21




[image: image37.jpg]Binnosizns: T“ w¥

TIPUKJIAJL 18. Po3s’s3aTi piBHAHHS

2+ 3x—6 _ = 4x

X*—Tx—6 x*—4x—6"
Po3r’s3aHH 4 Pisasuus (46) — oxpeMmuil BUNAAOK piGHIHHS
(35), y asxomy a=1; c=—6; A= —4; b, =3; b,=-T7; b, = —4.
Ouesngno, x#0, B uyOMy. JIETKO TIEPEKOHATHCS (e3MOCepenHbOI0
MiACTaHOBKOK. UHCENbHHK | 3HAMEHHHK KOXHOIO Ipoy mounenHo
moniuMo Ha x#0:

(46)

3-8, T[mTw 5
(46) < = < = . @D

PP T R hxxmurq Tumul

X X X X

3acmocyemo nidcmanosxy: x —. W = y. Toni piBHsHHs (47) 3BOANTHCH
1O BHIJISAY:

y+3 . 4 . -
(D= 5+ =022+ 3y~ 0 =0ey = -8y, =5,

ITosepmacsocs do nidcmanosku i 1. 1.
Biznosizs: {~ 4 ~ V2Z; ~ 1; — 4 + V2T; 6}.
IMopsinok poss’ssypaHHS He 3MIHUTHCS, SKIUO pibHaHHS (35) monatH y

axl+bx+c _ax+bx+c

ax?+bx+c axt+bux+c
Pisnsnns (48) mac TinbKu OmMH OueBHAHMII Po3B'szok x = 0. Hazani,
BBaXawuH, 1o x # 0, 3HAXOAATb iHWi Po3B’sI3KHM (AKIIO BOHN €).

yac = 0. (48)

YncensHyK | 3HAMEHHHK JTiBOI i MPaBoi YACTHHE NORiANMO Ha x # 0:

E+M+FE+M+F
X X

s —F—e— “9

ax+=+b ax+ - +b

X x

Moxnasuu: ax + m =y, MaeMo:

ytb _y+b
230';..1 ~|‘<+F:.,n.

20

2
HMosnawumo: wkﬂn. =y. Toni pisrsiEHs (27) 3BOAUTHCH N0 BHIISAY:

Y+2-5=0iTt 1

2.4. Crioci6 nincraHoBku

Cnocib nidcmanoexu, sKuit OSTaE B TOMY, IO GyAb-sikuit BUpas, mo
YacTo 3yCTPiyaeThCs y PIBHAHHI, MO3HAYAETHCS YEPE3 HOBY ...n.quz?
BUKODHCTOBYBABCS NPH PO3B’SI3YBAHHI MPAKTHYHO YCiX PO3IVITHYTHX
BUITE PiBHSHE. TIpoinocTpyemo 3acTocyBaHHS L(bOTO cnocoby me Ha
IESKHX MPHKIANAX.

TIPUKJIALL 12. Po3s’s3aty piBHSHHS

24 15 _
x+2x—-8 x*+2x-3
'd3aHHs SJxmo y pisususi (28) Bci wienn ssectH 1o
A f B A
CILIBHOTO 3HAMEHHMKA i chOpMYBATH PIBHAHHS BUMISAY B= 0, T0
YMCENBHHK 3HaHIEHOro npofy MICTHTh MHOTOWIEH UETBEPTOrO CTeme-
HSl, 3HAXOIXKCHHS KOPEHIB SKOro 3aHanTo Tpymomictke. 1106
COPOCTUTH MPOUEC PO3B'S3AHHS NOUINBHO 3pobumu nidcmanosxy:
k~+~>.lmn.<.._.o.5k~+~x|mHA.«~+Nwlwvthzlm. Ipu
ubOMy piBHAHHS (28) 3BOLMTHCS A0 BUIMISALY:

s (28)

Poss

Evom|%|~uou@f 19y-75 =0y, = -3y, =2,
ITosepraemo 110 MinCTaHOBKH i T. 1.
Binnosins: *I 2 m ,\w»m_ -20, =2 .M ‘\m.a\w

TIPHIKJIAJL 13. Poss’a3aTy piBHSHHS

Pose’'sasawua VYV npasiit uactuei nominumo nownenuo

52—
YHMCETHHUK HA 3HAMCHHMK: {u

niBift uacTHHi BHHECEMO 2 33 AYXKY:

piBHSIHHS (29) 3BOAMTHCS O BHLAGAY:

L2 _sfl_x
Q&#Aﬂ+ L |Aa|uv. &)
13




[image: image38.jpg]1
30iticnroemo nidcmanoexy: = .N\ =y, Tliguocumo obuasi uacTHHH

NiICTaHOBKH [0 KBaApaTa:

gL,
X

OW+ = =y + 1. 3aminupmu y pisHauHi (30) WI 7 Hay i

1 y
N+M=m‘<..+ 1, maemo:

(30) =202 + 1) = Sy 292 — Sy+2=0y = & 3o =2,
Iosepmacmocs 0o nidemarnosxu:

1) ,EHM“IIMIMOM~+&I~ 0 xy=—2; x;=1.

2) sunuwum 2o xt+dz=2= 0w x3,=—2:V6.

Binnosins: *lea“ —25—2+V0; :.

2.5. 3acTocyBaHHs MOXiaAHOI nponopuil

Piszicts BinHOmEHD Amr _W. ne B=0 _UWOU nBox anrebpaiuHnx
BUPA3iB HA3UGAIOMb NPONOPUIED:

A_C

3=D [€3Y]

A i D Ha3sMBAIOTh KPQUHIMU HEHAMU TIPOTIOP]
4aeHaMu TPOTTOPILii.

BiC — cepedninu

OCHOBHA B/IACTHBICTH MPONIOPL an <« AD=BC.

w A _C A o )
Y nponopuii B=p YMosu icuypamus sxoi B#0 i D#0, mawoTs
Micue Taki mepecTaHOBKH 1i WieHiB (B QyXKax 3a3HaueHi HOAATKOBi
YMOBH iCHYBaHHSI IIEPECTAHOBKH) :

14

IW =Y +2y—15=0 @ y,=-5; y,=3.

ITosepmaemocs 8o nidcmanoaxu:
Dy=-5= x+wnlm = x24+5x+4=0 e x,=—4; x,=—1.

2) y,=3= x+wnw = x2—-3x+4=0= D=-7<0=> Q.
Binnosins: {~4; —1}.
Tlopsimox po3B’s3yBaHHS HE 3MIHHTHCS, SIKIIO PiBHSHHS (34) monmaty y
BATIAAL:
afibxto, . Bx

Y X Fthate=™ ABm#0, ac#0. (42)
E 2

TIPUKJIALL 17. Po3s’st3aTi piBHSHHS

x=x+6 D —]
3 w=4xt6 6 @)
Poss’ssanusg 3sememo pisnssng (43) nmo surasmy,
OUEBMHONO, WO LE OKPEMMil BHNANOK pisusinns (42). OuesmmHo,
x#0, B UOMY JIETKO NMEPEKOHATHCS GE3MOCEPENHBOI MiCTAHOBKOI.
OGwunsi vacTnu piBHaHHS (43) mogimumo Ha x#0:
x2=x+6 2% 1
(43) = 3% g o (44)
Ile oxpemuit BUNagox Enzn::x (42), y sxomy a=1; ¢ = 6; b=

by=—4; A=3; B=2; m= w UncenbHUK 1 3HAMEHHHK JIiBOI YaCTHHN
pisnsinug (44) mowreHHo moximuMo Ha x=0:

6
xlt—
x 2 1
(44) o —F—=-——=r. s
3 .«la+w 6
x
s 6 6 6 :
Hoxnaswu: x+ = 4 =y, maemo k+MIHH \n+Mla +muw+u. i
PpiBHSHHS (45) 3BOXMTECS 1O BHIASAY:
:&oﬁuwuwu@:&: 12200y =—4y,=3

ITosepmacmocs 00 nidcmanoexu i T. i.
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[image: image39.jpg]1
(33), y sxomy a=1; c = =3 m=—y5; by==1; b, = =2 by==3; 4c A8 D c DB
b=—4. Ouesumno, x=0, y 4oMy Jierko ncpexonatucst Gesmocepen- B D ¢ D B 4 €A
HBOIO MiICTAHOBKOO. UHCENBHMK i 3HAMEHHHK KOXHOMO ApoSy mo- (8#0 | D=0) (C=0 i D#0) (B#0 i 4=0) (C=0 1 A=0)
WIEHHO NMOALIAMO Ha X#0: B co B4 ca
x-1-3 x3-3 H |mg|_ H lmuuw - a- p7C D75
(38) x_ E I x . X Y 39 (A%0 i C#0) (A#0 1 B#0) (D#0 i C=0) (D=0 i B=0)
3 3 12 3 3 12’
klulM x|alu ﬁklwu -2 ﬁ lwu a Ina p, g, r, t € R i3 nponopuii (31) BuTIKAKTbL POpMYIU 3a2aNbHOZO
3 nepemaeopenHs: MPOMOPIL:

Bacmocyemo nidemanoexy: x — = = y. Toni piBusunsg (39) 3BomuTHCT
& pA+gB_pC+qD_ pA+qC_pB+gD

o BHRIAAY: rA+tB " rC+tD’ rA+tC  rB+tD °
Pl p8 ot i By : .
39 = R s = P—6y—16=0 « y;=—2; y,=8. TIpu UBOMY MHOXHHKH p, ¢, 7, { BUGMpaioThCs Tak, mo6 Hi oauH i3
Mosepmasmocs do nidemanoexu: wIeHiB NOXinHOI mMponopuii He XOPiBHIOBAB HYJIO.
3 3oxpema, i3 nporopuii (31) BurikawoTh TaKi noxidwi nponopyii (8
1 EHIN = RIMHIN = x242x-3=0< xu")w“ x,=1 HyXKax 3a3sHauyeHi JOJATKOBI yMOBHM iCHYBAaHHS IIOXimHOI mpomopuii,
3 siki OOYMOBJIIOIOTBCS THM, IO 3HAMEHHWKH TOXiJHMX TNIPOTOpLii
2) y,=8= xlwum > x2 - 8x—3=0ox, =4+VI9. BinMingi Bix Hyss):
Binnosins: {~3; 4—VIT; 1; 4+VI9}. A%B_C:D | AxB_C*D AXB_A A%B_CxD A=B_B
" . s : ’ A C B D CD C AFB CF¥D C+D D
Pisuauns suny (34) i (35) po3s’asyroTscs aHaaorivHO pisHanHIO (33). Axuc i nnsv (=01 u»cv Coriiman) [Masii Casill(Cax pibus
TIPUKJIAJL 16. Po3s’si3aTi piBHAHHS D ! 5 07)| D :
4x Sx 3
T e ey e (40 AxC_BxD A=C_B=D AXC_A 4=C_c
. . < ) AFC B¥D C D . BxD B BxD D
Pos3s’'s3ann s Pisusaus (40) — oxpemuit BUIANOK pisnanus A i1 Z i (e=0iD=0) | (B 21 5o | (Bumr D=0
(34), XapaKTepHOIO OCOONMBICTIO SKOMO € piBHiCTh KoediuienTis npu c = D~ D = D
x? | BUIBHKX WIEHIB KBAADATHHX TPHWIEHIB y 3HAMEHHHKAX NpoGiB

iBOi YACTHHY Ta NPHCYTHICTb Y YMCENBHUKAX LHX APOGIB TiAbKM mep- TIPUMITKA. JlonaTkosi yMOBM iCHYEaHHS MOXiAHOT NpOMOpL]

HANPHKAZA, BUIASAY

IIOro CTereHs X, KOCMILlieHTH NIPH SKOMY y 3aTasIbHOMY BUIAAKY MO- A-B _C-D R —
XKyTb He cnismagatd. OuesnaHo, x#0, B UOMYy JIETKO MEPEKOHATHCS A+B - C+D T o
GeanocepenHbol0 MiACTAHOBKO!. UMCENbHAK | SHAMEHHHK KOXHOTO
npoGy nisoi yacTiEM piBHsHHS (40) MouneHHO nominumo Ha x#0: TAE»P ﬁ»wlw Mul.
- e
(40) = 4 o S = wo M - M ulw. @n C+D#0. " |C#-D. mnir
x+1+— x=5+— xt—=]+1  [x#=|-§
* * h av m xv V meskux BHIANKAX 3aCTOCYBAHHS TEPECTAHOBOK WJIEHIB MpOmopuii Ta

. 4 s i it i
3acmocyemo nidcmanoexy: x+—=y. Toni pisasHHs (41) 3BORMTLECSH MO :oxc,u.._sx apqrop) T ap RERORUTE. HO ITUTBALS CHPOMIERRS, RDORECY
x PO3B’A3yBaHHS DALlOHANIBHUX DIBHSHb.

BULIAAY: Ocob1BO 33yBaXKHMO, IO MEXAHIYHE BHKOPUCTAHKA HABEACHHX BHILE
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[image: image40.jpg]OpMysT TIEpETBODEHHS TPOMOPUIH MOXE NPH3BECTH N0 BTPATH KO-

DeHiB i oOfepXaHHA DiBHAHHS, HE DIBHOCHIBHOTO BHXITHOMY.
Hanpukaan, SXmo BUXiAHE DIBHAHHE Mac BHIVILX WNW. 10 06nacTs
BH3HAUCHHA WOTO 3HAXOOMTBCE 3a ymomm, w0 B=0 i D=0.
CKOpHCTAaBIUMCh ORHHM i3 BAPIAHTIB NCPCCTAHOSKH, MATAMEMO
PIBHAHHS Wum< 0671aCTh BH3HAYCHHS AKOTO BH3HAMAETLCR 3@ YMOBH,
mo A=0 i C#0, onHak 3Hauenug x, npu skux A =01 C =0, € xope-
HSMH BHXIJHOTO DiBHAHHS WHW

TIPUKJIA]L 14. Po3e’a3atu piBHAHHS

x2-5x+31_ x+3
x24+5x+31 3x+3°

(32)

Po3s’s3auus Posrngnaoun pisasass (32) ax nponopuio
MHm (ymosa icuysanns sixoi B#0 i D=0), ckaagemo noxidny npo-
NOPYiI0 BULT: A4 _CHD (ONATKOBA YMOBA ICHYBaHHS AKO]
PYit0 BULIANY “— B =755, AOK: yMOBa icHY:
A x2—5x+31
3°h_ |ewserar
=> < x#0.
£ oy 253 =1
D 3x+37

Tlepesipkowo nepexonyemocs, wo x = 0 — xopixs pisusuus (32).

Buacnimox  3acrocyBaHH® moxigHoi mpomopuii  pisHsHHS  (32)
3BOAMTBCS N0 BHIJISAY:

(32) = (PmSEHINHEESHLIN) (44 (@) 22431
) = (FSxraD— (2 F5xH3]) () =(xt3) © —T0x =
4x+6
—2x

= x2—10x+16=0 < x,=2; x,=8.

Cepen- 3HaiACHHX KOPEHIB OCTAHHBOIO PiBHSHHY BiAICYTHIN KOpiHB
x =0, sixifit Mir 61 GyTu 3ary6acuuit 663 nposeneHoi BHIIE nepesipki
J0NATKOBOi yMOBM iCHYBAHHS, 3aCTOCOBAHOI MpH  PO3B’A3yBaHHI
pisHAkHA (32) noxiaxoi nponopy
Binnosizs: {0; 2; 8}.

e pas 3a3HAUKMO, WO, BHACAIAOK 3ACTOCYBAHHS HAN3BMUANMHO MPO-
AyKTHBHOrO  cnocoly — CknajaHHa  mOXiAWoi  mponopuii,  eram

16

ROCHIIKEHHS NONATKOBHX yMOB iCHyBaHHs wuici npomopuil € He-
OOXigHIM.

3. MESIKI OKPEMI BUIOU PALIIOHAJIBHUX PIBHAHDB

HRHHT BUIY

ax?+bix+c axt+byx+e
il s s N :
At byxre aitbatc ™ M0 ace0 83

Ax Bx o
n‘4~+?.4+nH P ABm#0; ac=0, 34)
axithxte Ax

Sihite aa e A liuex0. 35

Xapakrepiomn ~ ocobnusictio  pignsuns (33) € npucyTmicTh y
UHCEBHHKY | 3HAMEHHHKY KOXHOTO Npoly KBaApATHOTO TPUUICHA,
npryoMy xoediuicHTi npn x? i BLIbHI wienu pisni Mix coGoio.
TlocnigosHicTs po3s’a3yBanus:

1) Besnocepennbo MilICTAROBKOK MEPEBIpIEMO, Uit € x = 0 kopeHem
pisngnns (33).
2) Sxmo x = 0 — He € xopeHeM piBHsiHHA (33), TO MMCEABHNK i 3HA-
MEHHHK KOXHOTO oGy MOUNEHHO AimnMo Ha x0:
c
ax+o+h
(@3) ——————————=pm, 39

avt by artSiby

3acmocyemo nidcmanoaxy: Px.,»mnvr Toni pisuanus (36) 3somuTBCS
10 BHLSAY:
y+b ytbs
36) =»>—F*
@6) y+by " y+bs

Tlopanbuie  po3p’A3yBaHHS TpPH KOHKPETHUX 3HAYEHHSX b,
QUEBHAHE.

=m. (&0

b,

Poss’ssysanus pisuguus (37) iCTOTHO CTIPOCTHTHCS, AKIIO y KOXKHOMY
i3 apoGis nisoi wacTuEW BHAIAMTH Uity vacTury (aus. Tpukaan 7).

TIPUKJIAJL 15. Po3p’si3aTi pisHaHHS

X2-x—3 x*—3x-3 1
X=2x-3  X—4x—3 12° @8

%33 HH . Pisnanns (38)  oxnemuil RUNANCK piaugnis.

Posas

17




[image: image41.jpg]KUATBCBKE OBJIACHE BIIILUIEHHS

Kuisceke obnacne siyiiiens [epxinmodomty Yipaim ra JEPXKXIHHO®OHIY YKPATHU
Kuiscpka obnacna Pana CHUIKH HayKOBHX T4 iipkenepmix o6’ cimams Yxpaimm
TpONOIOTY IG050-HeToNIIY T2 4B ONY FiTopaTyRy KHIBCHKA OBJIACHA PAJIA
AU CTAPMUDKNACHHKES, DER/ANawn L ATy P erin: CIUIKA HAYKOBHX TA IHXXEHEPHHUX OB’€{HAHb
1. O.B. Yyayros. Anre6pa. Ocuosni oy Ta culBBUIROMEHRS. VKPAIHA
2. ¥0.B. Yyayros. ILiaulverpls. Ocosnl ¢opyyms Ta culssiwomens.
3. 10.B. Yyuyros. Crepeovetpls. Ocnonil popmyims Ta crlsslinomenss.
4. I0.B Tpuronovetpls. Ocrorni $opMym: Ta crisplwomenHs.
5. 10.B Touamat anaaisy. Octosii Gopyyit Ta crlaaluomemns. HA JOIIOMOTI'Y CTAPHIOKJIACHUKAM,
6. I0.B. Pamjonaimni areGpaiumi pisnsmms. Meton poss’ssysamis BUKJITATAYAM I ABITYPIEHTAM

"(wacmuna 11 2).
7. 10.B. Yyayros. Ippamonansisi anrebpaisn plsusims. MeTonm poss’ ssysamis
(uacrima 112),
. 10.B. ynyros. Jlorapudaiunl Ta nokasimkos! plensmus, MeTonn poss’asysamma

10.B.YYIAYTOB

Meniit azbix, Tpavpuataka (wacts 1w 2).
ko, Ocrosi Kiiewamniat, MeTojus oss’A3ysamis 3a1an, HHV—,U MOE _ — v:H
JIsmienko. Ockoi Mmnaviii. METOMH Po3s’ssybaniia 3ajat.

13. €.B. Kopuak, O.1. Jinneno. Ocnonn crammin. METONH poss’SzyBamms aaiai.

Yy
14. €.B. Kopma, O.1. /Iamenko. 3aoms s6epeierns B mexaninl. Meronu poss’ssy

BaNa 3a%ad.
15

. €.B. Kopmak, O.1. Jlaumenko. Mexanimi komparms | xsnii. Metom poss’ssy
BANNA 34

16. H.B. Mopae, H.IL. Jinceso. Tpaxmirm poors 3 ocuos aropwrvzandi 1a w ﬁ w m m m m m
uporpamysains sosavs BASIC ta PASCAL (uacruma 11 2).

17. H.B. Mopse, H.IL Incenxo. Onepanifina cucTewa B SABIAMRA | BPABAX.

18. H.B. Mopse, H.IL JInceno. TexcTonult peiaktop & 3apiamuex | pupanax.

19. H.H. BypurchKa. OcoBil K/IACH Heopraihmnix crioyk. METO/IN PO3B’SI3YBAHHS

. C.B. Hitocos. KopoTkue 3aimMate siibie ANUCKIE TEKCTH,

i Ta aMEpHKANCHKOT XYNOKIBOT THTepaTYpH

HACKKOI0 MOBOIO, YPHBKH) /LU yuilB TA CTyneTs.

. TyX®Ba, ARrMHCKHE PasToBOPHbIE TeMbl.

25. T.K. Jososas. Ipasossie dpopvn1 opramisaman Guateca B Yipanne.

26. T.]. Jlozosas. TIpeoGpasoBamme rocy apcTBOHHLX NPEPHATHI B IpoLecce YACTUHA 1T
KOPHOPATHIAII B OTKPLIThie AKIHOMEPHbIE OGUIECTRA.

27. T.M. Josoas. Texio;10MMs NPHBATHIATNN,

28. T.H. JTosoas. FcTopHA passuTis Gnaneca B Ypanse.

1lina odnoze eunycky exsiearenmua 0,25 - 0,35 $.
[t odeprcanns aimepamypu naxiaduoio naamiueio neoGxiono
HANPAGUINU 3AMOACHHS 30 A0Pecoio:
252113, Kuis-113, a/c 47, gipma "Kypc”.
Teaeghort das dogidox: (044) 446-91-06. KUIB 1995




[image: image42.jpg]HA J0ITOMOI'Y CTAPIIIOKJIACHHUKAM,
BUKTAJAYAM I ABITYPIEHTAM

10.B.YYAYTOB

IPPALIIOHAJIBHI
AJITEBPATYHI
PIBHSAHHSI

METO/IN PO3B’A3YBAHHSA

YACTHUHA 11

Pexomergosaro fo eupaHHs Mpeauaicro Kuiscoroi obnacHoi Pagn
Cninkn HaykoBux Ta iHxeHepHux of’eaHars Yxpainu Ta Kuiscoxum obna
cHuM BiaainenHsm [lepxiinHocboray Yipaiku.

PeueHszeHTi:  HO.M.! X)nDOWQuXSS — npochecop hakynsTeTy MiaBMLet:
BUKNafauis suuMx yubosux 3aknagis | i

piBHel akpeauTauii 1a npodrexyqnuniul,

T.N.HEXHO — Buntenb maremaruku wronu No 222 m.Kuesa.

Y cTBOpeHHi | peaaryBaHHi NPUMHSAAK yyacTb:
H.O.KAMULLIMHA, A.I.MABNEHKO

FonosHui pepakTop: K.T.H. 10.B.4YQYTOB

BignosiganbHui cekpetap: H.O.KAMULLIUHA

YBATA !

MeToguuta po3pobka “lppauioHansHi  anreBpaiuHi - piBHAHHS.

MeToan po3s’asyBaHHS“ CKNAAAETHCA 3 ABOX YaCTUH.

3MICT YACTUHM 1

IMepeamosa
1. [lepeTBOPCHHS iPPAIOHATLHUX BUPAZIB ... ooveeniinnn s
1.1. [1ii Haa KOPCHSIMM HEMAPHOTO CTEMEHS L . oot v vveie e e e e s
1.2. JIii Ha KOPEHAMM APHOTO CTEMEHS « v v vveeenneeneeonns
1.3. Ilesiki ippauioHaabHi TOTOXHOCTI
1.4. BukmoucHHn ippanioHasbHOCTI i3 3HAMEHHUKA APOOY ... .. ...
2. Hawnpocrimi _cnu:_o:%.;:_ PIBHARE S v v maconns smmssaes v
2.1. Pisnanns suny VA = B
2.2. Pisusnns suay VA VB = 0 i
2.3. TlianeceHHs 10 CTEneHs 000X YACTHH PIBHSHHS
2.4. MeToa BHKOPHCTAHHS CMIPSIKCHOTO MHOXKHHKA - -
2.5. Meroa npueanysanta 10 OJ13 ymosu 36iry 3Hakis 060X 4acTHH

ippaLiOHANLHOIO PIBHSAHHS
2.6. Metoar e L

3. PiBHsiHHS BUAY @ BE vM =c

4. Pisusinns suny  Vayx? + bx + ¢ = Vagd + by + ¢ = dx
ax?+ byx + ¢ =Vaxk+ byx + ¢ =dx,
VaxP+bx+c) 2Vaxf+bx+cy=d. .....
5. Ippauionasbii piBHSHHS, 10 3BOAATHCH 10 OTHOPIAHUX .. ... ...
Bripasu .....
Bianosini Ta Bkasisky

Tyt *Kniscrkuit 6yanpoekt”. 3am. 309 -1000. 1995 p.

A O NN UL W WN

25
28
33




[image: image43.jpg]2.-5: 5. Brasiska: U=V 19 + 2(2-22); V = V3 +2(-22); W+
+y=8;U2-V2=16) ® W+V=8;U-V=2) = U=35, nus. [Tpuxaao 33.

3.-3; 3. Bkasiska: aus. [Ipuxaad 34.

4.-12; 1. Bkasiska: aus. [Tpuxaad 35.

5.-V3; V3.

6. 2. Brasiska: 3acrocysat ¢opmyay (92), nus. IMpuxnad 36.

7.-1; 1. Bxasieka: aus. f1puxaad 37.

8.-1; 14. Bkasiska: 3actocyBaTH @MW&%G:PC_ B, [Tpuxnad 38.

x

9.-1. Brasiska: V (x5 )2 +2x— =3¢ |x-5]|+2x—|x| =
=3 1) xe€(-w0]toni |x-5|=-(x=9; | x| =-xipisusnns
3BOAMTHCS 10 surasay: — (x—=5) +2x— (-x)=3 @ x=-L.) x € [0; 51, Toni
|x=5] =-x-9; | x| =x i piBusinnst 3BOAMTHCS A0 BHOASAY: — (x — 5) +

F2— (=3 > B.HxE (5@, t0m |x-5]=&=5; |x| =xi
DiBHSHHS 3BOAHTBCS 10 BULAAAY: (x = 5) +2x—x=3 < x=4 & [5; ).
10. [ 2; «). Bkasiska:

Ve-Dtvat+1-Va-)-2z-T+1 =2
0z\A\§H_|+_VA|;\\A«ﬂ~\LVNu~0
@ |Vx—1+1| = |Va-1-

3 ypaxysanuam OJI3 (x 2 1) octanHe PiBHSNHS POTASHYTH HA
npomixkax: [1;2]i [2; ©).

i1, 12 31, Brasinwa: | Vox=9 +3] + [ V6x=9 =3 =6 qus.
3

nepersopenns (129)). 3 ypaxysannam O3 (x = mv OCTAHHE DIBHSIHHS PO3-

FASHYTH HA MPOMIXKaX: _Wu 31i [3; ).

12. _mw“ mw_. Bkasieka: qus. nepersopenns (128).

13. 4. Brasiska:
CKOPHCTATHCS NOXIAKOI0 NPONOPHICIo 4.8 = =B, CD
B D A+B C+D’

10. B. 9YAYTOB
[PPALIIOHAIbHI AJITEBPATYHI PIBHIHHS.

METOJH PO3B’SI3YBAHHSA

YACTUHA 2

3MiCT

Tlepenmosa

6. PisusnHS w:h%;\nl|> + a\a =C ..
6.1. PisnsHHS E\Eu\/\al|> + /\NW'\»: - e
6.2. Pisnsnuasuay Va+ A + z\ﬂ =

3 3
6.3. Pisusnsmuny Va—A = Vo+4 =¢
3

AW ow o

3
A+a -VA+b=c,
3 3=

VA = VB =g,

3 3 3
4+ VB =Ve

4 4a——
4. Pisusmussuny Va+ A + Vb—A =c

Ippauionanshi pisusHHsS 3 MORYASMM
MeTon BUKOPHCTAHHS NOXiNHOI nponopuii .
BaranpHmii po3ain
Bnpasu .. =
Binnosizi Ta Bka3isku

ol i o

eerenns 31





[image: image44.jpg]TEPEAMOBA

Ippauionasimniy o CUpaTYHAMM HA3HBAIOTHCS PioiidHHS, NiBA | npa-
BA YACTHHA sKMX € anrcGpaiuni BHPa3H, NpuyOMy Xoua 6 OauH i3 HUX ippa-
HaIbHUIA.

3aranbHa cxeMa po3B’3yBaHHS! iPALLOHANHAX AnTe6paiuHuX PiBHSIHD

HACTymHa:

1. Busnauators OJ13 (0621aCTh NONYCTHMUX 3HAYCHB) BHXIJHOTO piB-
HSHHS.

2. 3RiliCHIOITh NOCAIZ0BHO PAA MEPEXONiB (HACAiAKy abo piBHOCH/Ib-
HOCTi) Biji BUXITHOTO PiBHSHHS 10 PIBHSHHS, PO3B’ 30K SKOIO OUEBHIAHMIA.

3. Bu3HauaioTh KOpeHi 3106y TOro piBHAHHS.

4. TlepeBipslOTh, UM € 3HAMACHI KOPEHI KOPEHSMU BUXiZHOTO PiBHAHHS.

B 3aranpbHOMy BMNAAKy nepesipky 3AilCHIOIOTH Y HACTYMHIN NOCTIKOB-
HOCTI:

1. TlepesipsiioTh HANEXHICTh KOXKHOTO 3HaiaeHoro kopens ao OJ13 su-
XiHOTO piBHSTHHS.

2. Ilns koxHOro Kopens, wo HaaexuTts 10 OJ13, nepesipsioTh, uu cris-
NajalTh 3HAKY J1iBOT | MPABOT YACTHH PiBHsIHHS (aMB. m. 2.5).

3. Beanocepeanboio MiACTAHOBKOIO MEPEBIPSIOTh, UM € KOKCH i3 3Haiiae-
_HHX KODEHIB KOPEHEM BUXIHOTO DiBHSAHHS.

YBATA!

B po3raisiHy THX HHXUC DIBHSHHSX B THX BUNAAKAX, KOJM NEpPEBipKa He
BUSIBHIA CTOPOHHIX KOPCHIB, DPasn THny: «/1epesipkoro nepexonyeMocst, o
andent 6 npoyeci po3e’ s3anns xopeni nanexams 00 O3 uxionozo pie-
NSNS T € {020 KOpenstmu» TIPOTTYCKAKTHCS B 3B 93Ky 3 00MEXeHUM 06’ eMOM
ny6aika;

Y cTBOpCHHI METOAHYHOI Po3polku npuitHaan yuacts H. Q. Kamumm-
Ha, A. I. Tasaenko

Tlizecemo 06w uacTuim pisnsiis (156) 20 ky6y 3a popmyoio (92):
LA ik 1 1

ase) @ (Ur5) = (veg) e Ul QA.: )= <,+ﬂ+i<+ )- asn
1

Tipuitmaioun 10 ysaru, wo 3a ymosoio U+ m =V maomo:

1
asp &'+ L5=
7

T06T0 npuitnsTa nigeTaNOBKa 103BONAE 1036y THCS  pisHamHi (155) kyGiunmnx KopeHis.

31 1_pil
ViopA+ =BG,

BITIPABHA

1.V3V@-4 +1 +Vi16-3V2—4 =s.
2V19+2(:2-22) +V3+2(2-22) =8.

3 = 3 —

3V1+Ve2-9 +V1-Vi2-9 =2.

3 3

4.Vsx+59 - Vsx-4=3.

3 3

5.V24+x2 -Vs5+a2=1.

3 = 8 —

6. V2x+4+Ve-3=1.

3 3 e o

T.Vx+2+V2x+1=VI2(x+1).

4 4

8 Vx+2+VI5-x=3.

c,,\mxmﬁ?@ﬁxcfwnw
x+2/x=-1 -Vx-2Vx-1 =2.
%+ Vex=0 + V- v6x=9 = V6.

12. /\ :\L(al\u_ d\x:L(Tlﬂ

3 ~a!u+<x~|uk _1

.mx}wlmxklux 3

BIIIOBI/li TA BKA3IBKH. _ _
1.-V29;-%; 2; V29. Bxasiexa: U=V 3V"—4 16 —3Vx"—4;
W +V=5U+V2=17) = U=1a6o U=4ir.n., aus. Hpuxsad 32.
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[image: image45.jpg]P03B’43aHHS OCTAHHBONO OUCBUIHE.

Bionoaide: 3.
TPHKJIALL 54. Po3B’si3aTH PiBHAHHS
3+x it S+x 5—x
3-x "t I+x 5—xt S5+x° €159

X

=U>0 i

ﬁ

Po3B’%3aHH 4 3pobuMO IBi MACTAHOBKH: I—x

J\m+x .Ag\uu 1 )\mlxuw y ;
ml.«n«\vo,‘_,on_. CFTaTE ¥T« _\AQ V=0i

piBHsiHHS (153) 3B0ANTBCS 10 BULASAY:

1 1 u-v
R i 7 [ -t £
Zmuvuv_\‘..Q <+~\32\ V) v 0
- U=V,

> U-V)WV-1H=0< #Qa\H_. 154
Bpaxosyouu B (154) miaCTaHOBKY, MATHMEMO:

1 \ I+x _ 4 \ S+x
asa = | V32X S-x’= x=0.

X 1.

Bidnoaids: 0.
Ipumitka: 3acroconanwii b [Tpuxaadi 54 cnoci Moxe Gy sukopucTamii npy

15HL BUAY

3, 3,
T . W\H
Va5 -Ve + /5. ass)
ne A=A() i B=B(x) - nesxi anrcGpaiuni pnpasm.
JloninLiio 3poGHTH MiACTAHORKH

3 3 4 ’
Vawvu=0i VB=V=0.Toni a\w. |h..t )\w !w i pinuss (155) popuTLcs 10
P ——

(156)

6. PIBHIHHS BUY

Va-a + Vo+A=c, an

ne A = A(x) - nesiki anrebpaiuni pupasu; @, b, c ER;n € Nyn # 1,8

n—— n

3araJIbHOMY BHTAZKY BBEACHHSM HOBMX 3MiHHUMX U = Va-A, V=Vb+A

3BOAATHCS A0 PO3B’SI3AHHS CHCTEMH cumerpuurnx’ anreGpaiuHMX PIBHSHD :
U+ V=c,

U+ V'=a+b. s

PoarsHeMo cocoly po3s’S3aHHs NESKHX OKPEMMX BUNAJKIB PIBHSIHHS
an.

6.1. PiBHSIHHS BULY

Va-A +Vb+A=c a9

YBeaemo nBi HOBi mOMOMiXHi 3minHi @ U = Va-A=20; V =

=Vb+ A =0. Tomi U+ V=c. Sk i [Tpukaadi 19 (nus. m.2.6., xypran «Ha
nonomory aGiTypicatys Ne 4-93), s BUSHAUCHHS e ONHIET 3aNEXHOCT
Mix U i V nigHocHMO OOMIBi YaCTHHM NiACTAHOBKH /IO KBAApaTa: a — A= vy
b+A = V2. Cxnanemocymy: U2+ Vi=a— A+b+A<> U*+V2i=a+b. Tenep
nns BusHaueHHs U i V MAEMO CHCTEMY JIBOX PiBHSIHB:

U+ V=c,

80
UM Vi=a+b, &0

PO3B’ A3aHHS SIKOI JUIsSi KOHKPETHHX 3HAUEHD @, b, i ¢ PO3M/ISIHCMO HA MPHKAA-
nax.
TIPUKJIAJL 32. Poss’si3ati piBHSIHHS

V5+x2 + V20-x% = 7. @1
Po3B’a3aHH 3. Lle okpemuii Bunanok pisnsiuns (79). 3acmocyemo

*
CHCTEMA HAIHBACTECS CHMETPHUHOR), SIKILO ICi PIBHANHS, 1110 BXOASTE 110 HE, € CHMETpHU-

MMM MHOOWIEHAMH BHOCHO aMinmX. 30KPEMa, CHCTEMA (78) - CHMETDUUNA, OCKIILKIt
e aminocTses npy samii U epea V, a Vuepes U





[image: image46.jpg]nidcmanoexy: V5 + x2 >20; V20-x2=v=20.Toni U+ V=1.
TTixHOCHMO OGMABI UACTHHH MIACTAHOBKY [0 KBaxpata: 5+x2= U2, 20— k
=2

Cxaanemo cymy : U2+ V2=5+x2+ 20— x2=25. Tenep ans susraucnus U ta
V MaeMo CUCTEMY IBOX PiBHSHb:

U+v=1, ﬁ*\ f:

vi=25% |12 o2

@) =

Buauenns V=7~ U/ 3 icpworo piBHsHHS cucTenmu (£2) migcraBasemo y

apyre :
U+ V2 =25 & U2+ (1-U)2=25 U TU+12=0%> U=3a6o U=4.

ITosepmacmocs 8o nidcmanoexi:
DU=32 VS+x? =32 5+x2=0¢> x2=4¢> x=x2,

DU=4= V5+x2 =4 5+x2=16% x2=11¢> x==V11.

TIpHMiTKa. 3a3HA4MMO, 1110 710 MHOTO % PE3Y.ILTATY NPHBEAC BHUINAUEHH i3 CHCTeMM (82)
s V (V=41 V= 3) Ta BpaxyBanms niACTAHOBKH Y BUCASAI:

DV=42 V205 =46 e xmz2
DV=33V20-x2 =3¢ =& x=xV1I.
Bionosids: V11 ; -2; 2; V11.

6.2. PiBHSIHHA BUAY

<n+M+<@+> L @83)

Jast po3s’si3anns pisusHHa (83) noLiNbHO 3acmocysamu nidemanoexy:
Va+A =U=20;Vb+ A = V= 0, ninnects oGuABI HaCTHHH MiACTAHOBKH
70 KBajzpaTa: Vl=a+4;V2=b + A, ckaacty pisanmo: U2 — V2=q + A—b—
—ASU-V2=g-b i TEpeiTH 10 CHCTEMMU:

U+tV=c U+V=c,
V-V=a-5% *:: VYU-V)=a-b.
Mipcrapasioun U+ V=c 3 nepuioro piBHSIHHY CHCTEMMU B APYTE, OAEPKHMO
cuctemy:

(84)

U V=g, U+ V=c,

39 e Tcu_\ Y=a-b ® :l\unmﬁ

Bionogide: 3.
TIPUKJIAJL 52. Po3s’si3aty piBHAHHES

4 -
Vx—=5 +VI0x+15 =2. (151)

Po3s’'s3aHH OJI3 BH3HAYAETHCS CHCTEMOIO HEPIBHOCTEH:

kImWo.
T?}f;wo. = xEd

4 -
Ouesnano, monpu x = 5: Vx—520; V10x+ 15 = V65 >2, tobro

npu Byab-skux x, mwo saexars go O3, sisa vacruea pisHsas (151)
3aBxau Ginbma 2.
Bionosids: . .
TIPUKJIAJL 53. Po3e’uaary piBHIHHS
Vi-3x+Vitx _V5-3x-V5+x
V5-3x+V5x—3 V5-3x-V5x-3

(152)

Po38’a3aHH 4. Poaranemo pisasanns (152) ax nponopuiro Burassy
m = |M , IO SIKOi B JaHOMY BUMAKY JIOULTHHO 3ACTOCYBATH NEPECTAB/ICHHS:
A_C A_B A_B
Lot iy Lz B Rt @
3D C = T CKopHCTaTHCS MOXIAHOW mpomopuicio & =75
A+C_B+D . . . A . B
e = 2 £
A—C- p—p ° RonaTkosi ymosu icuypanus skoi = #1 i D =1

(3a/MMAEMO UHTAUY TEPECBIJUATUCS CAMOMY y BHKOHAHHI LMX yMOB, [UB.
Mpuraad44.). Toni pisrsuns (152) 3BOIUTECS IO BUIISTY:
V5-3x+V5+x _V5-3x+V5x-3

sy e g2 -
o Viogr—Votz VB-3i-Vox-3

Vi-3x+Vi+x+V5-3x-Vi+x

=4 =
V5—3x+Vi+x—-V5-3x+V5+x

_¥5-3x+V5x—-3+4V5-3x—V5x-3
V5~3x +V5x -3 -V5-3x +V5x-3

mlw.«<mm
N = R h

<

=0.

1
V5 +x <mxlmu

29




[image: image47.jpg]Toni pisHsnus (147) 3BOIMTHCS A0 BUTISAY:

3::,\“% 0,125

:§0Tﬂ+ﬁ “Vres—Vx O
V2+x+Vx

V2+x-Vx unw0<N+x|,\an

P \Vzrx+vx) 87 Viex+vVx 2

P03B’3aHHS OCTAHHBLOTO OUEBUIHE.
Bidnogide: W
TIPUKJIAJL 50. PosB’si3aTu piBHSIHHS

VxS

Vifx x 2° (148)
P03B’93aHH 1. OJI3 BUSHAYAETHCS CHCTEMOIO HCPIBHOCTEIH:

x>0, .

T RN R B

ﬁ X g . .
Tpu usomy ﬂ = .l\ T+ |piBHsHHS (148) nicas miacTaHOBKH

4\ T Hk =y >0 3BOANTHCS 0 BULASAY: u;w"W i T.1., AuB. Tpuknad 24.

Bidnoeide: W
TMPUKJIAJL 51. Po3s’s13aTH piBHSHHS

3
= PV ] =, 149
Verran s e

Po38’a3aHHs. [pusenemo pisusiaus (149) no Burasay:

3 aWEFT+D-2=5 (150)

149) ® ———
¢ Ve+1+1

3acmocyemo nidcmanosky: Vx+1 + 1 =y, Tomi i3 (150) maemo
3 i
S+2y-7=0ira
ytr¥ iTa

28

po3s’si3anns skoinpu ¢ # 0 ouesmaHe.
TIPUKJIAJ 33. Po3s’si3aTh piBHSHHS

Va+Vei-13 +V-5+Vi-13 =3 @5)

Po38B’a3aHnH 3. Lle okpemuit Bunanox pisusuus (83). 3acmocyemo
nidcmanoexy: U=V-2+Vx*-13,V=V-5+Vx*-13 . Toxi, 3a ymo-

Boto: U + V =3. TMigHocumo o6uBi YacTHHY MiACTAHOBKH 1O KBAaApaTa: U=
=2+ Vx2-13; ¥2 = -5 + Vx2-13 . Cxnanemo pissumo: U2 — V2 =
= A -2+ Vx2-13 v - A -5+ Vx2-13 vo U?-V2=3. Tenep nns Bu3Ha-
uenHst U i V MaeMO CHCTEMY JBOX PiBHSHbB:

U+V=3, U+v=3, U+v=3,
P-yi=3. T (WU-V)U+V)=3 ® 3U-V)=3.9

U+V=3, U=2,
@ w-v=1. ®|v=1

Mosepmaemocs 00 nidcmanosru:

v=22Va2+Vi-13 =22 2+Vi2-13 =4 &

@ Vx2-13 =6 = x?-13 = 36 ¢ x?= 49 & x =27,

3a3HauMMO, WO JI0 LHONO XK PE3yIbTATY MPUBEAE BPAaXyBaHHS MiACTa-
HoBkM: V =1=>V-54+Vx1—13 =1 = & x =27,

Bionogioe: -7; 1.

6.3. PiBHAHHA BUOY

ﬁnﬁnn. (86)
Vidwa <Vad+s =« @n
ﬁ”ﬁ"ﬁ< AW&V
Va«¥V5-Ve, )




[image: image48.jpg]ne A=A(x), B=B(x), C=C(x) —nesi anrebpaiuni Bupasu; a, b, c €ER.
PoarnsHemo 18a cnocobu po3s’13aHHS PIBHIHHS

u<n|>+m<w+> =c 90

1 cnoci6 po3s’si3aHHs pisHsHHS (90)

3acmocyemo nidcmanosxy : u< a-A=U; 3 b+ A =V. Tozi 3a ymo-
Bot0: U + V=c. [TinHocmo 06uzasi yacTHHy mincTanoBKH 10 KyGy: a— A= U3,
b+A= —\u:.c_mnmnvanwz% U+ V=a-A+b+ A U3+ V3=a+b. na
BH3HAYCHHS HOBHX 3MiHHuX U i V MaTuMeMoO CHCTEMY OBOX “mﬂlllvn

et ©on
U+ V)U=UV+VH=a+b

U+ V=c,
U Vi=a+b ©

Y npyre pisusinns cucremu (91) 3amicts (U + V) miacraBasemo c:
U+V=c, U+ V=g

OD = | 2-vv+ Py=a+b @ |2-UV+ V=

at+b,
c

OcranHio cuctemy nipy ¢ # 0 MOXHA PO3B’13aTH, HATIPUKIAZ, MemMOodoM
nidcmanoexu.

2 cnoci6 po3s’s3anns piBHAHHS (90)

Tlinnecemo o6uasi yactuny pisusiuus (90) a0 ky6y 3a dopmy.oio:

G+ =y + 2 +3pzy+2), 92)

3— 3I—
ae B naHomy Bunanky: y=Va—-A; z=Vb+ A .

3 3
00« (Va-a+Vo+a)?=c* &

3 ) 3
@@=+ @+n+3Va-a Vo+a(Va-a A b+a)= S 93

3 3
B ocTanHboMy piBHsHHi 3aMinuMo Va-A +Vb+ A Ha ¢ (uxons-
um 3 ymoBy pisHsiHHs (90)) i 3pobumo ouesuani nepersopenns. Tomi:

3 3 3 g
03 = Va-a Vpra - <5820 o4

Tpu ninnecenni 06ox uactuu piBusias (90) g0 Ky6y MM BUKOpUCTATH

P 03B’ 43aHH a9 3acmocyemo nidcmanosxy: x~+x+al.<. Toni:
143) 2 Vy + Vy=3=V2y+1. (144)

Jipiui ninsHocumo o6uaBi uacTuuu pisHsuus (144) no kBagparta, BU3HA-
YAEMO y, MOBEPTAEMOCH O MACTAHOBKH i T.JI.

Bidnogide: —1; 0.

TIPUKJIA] 48. Po3s’93aTh piBHAHHS

- 4x+32-16Vx =0. (145)

Po3s’s3anns OO3: x = 0. Buryunwmo y Jisiit yacTuHi piBHSHHS
(145) nosHi kBagpaTu:

(145) ¢ x*-8x+16+4x—16Vx +16=0 € (x2-2-4x+4DH+
+ [QVE)2-2-4QVx) +421=0 ¢ (x—H2+ 2V -42=0, (146)

OueBHIHO, WO CyMa KBapaTiB ABOWICHIB JOPIBHIOE HYJIO TUIbKH B
TOMy BMNAZKY, KO/ 06M/Ba IBOWIEHA OJHOYACHO NOPIiBHIOKOTH HYJIIO, TOOTO
x-4=0 i 2Vx-4=0, 3sinku x=4.

Bionoeids: 4.

TIPUKJIAJL 49. Po3s’si3aTh piBHSHHS

L+x-Vox+ 2 iy YZEE %
1+x+Vox+2  VZ+x-Vx'

Po3B’a3auHsa OI3: x = 0, npu LbOMY MOXJIMRI HEPETHC Y HHE:
V2x+x2 =V2+x -Vx; x= (Vx)% 2+ x= (V2 +x )2 Tomeoxavo

YNCEIbHUK | 3HAMEHHHK JiBOi yacTuHy piBHaHHS (147) Ha 2 i 3~Hpasnno ix
Y BULISUI TOBHMX KBANPATIiB:

214 x-VIFx VE)  24x-2VTFXVE+x
~ﬁ+x+<~+x;\mv 2+x+2V2+x-Vx +x
_ (V2 -2V2rx Ve + (Vx ) (VZHx-Vx)?_
V2+x )2+ 22V2+x Va+(Vx )2 (V2+x+Vx)?

(147)

ATTT,\JN
Va+x+Vx) '

27




[image: image49.jpg]Po3g’a3aH H4. Binokpemumo Vax-zi nigHeceMo obuaBi YacTHHY
3706y TOrO piBHSIHHS 10 Ky6y:

: 3
a0 @ (V2x-2) = (Va3 -2)" @
@ 8+ =Vx+3 (x+15). a4an

Tinsecemo o6unsi uacTuxu pisHsHHs (141) 10 KBanpara:
14D = B+ P=[Vx+3(x+15) ¢ (x+3)(x?-34x+33) =0

¢ x=-3, ao x=1, abo x=33.

Bionoside: =3; 1; 33.
TIPUKJIA] 46. Po3s’si3aTu piBHAHHS

3
Viogy(12-Vx ) +Viogy(12-Vx ) =2. (142
P03B’53aHH 1. 3acmocyemo nidcmanoexy:
6
Viogs(12 - ‘\Mv =y = 0. TocninoBHO MigHOCHMO OOMABI YaCTHHM MinCTa-

HOBKH [0 APYTOI0 i TPETHOTO CTENEHS:

xnw\_ow%:-ﬁv i ¥=Viog(12-Vx) .

Toni pisusinns (142) 3B00MTHCS 10 BAMASAY:

14D 5y +2-2=0 ¢ B’ -D+G?-D=0 &
@& G-DEP+y+ D+ G-DE+D=0 & -1 P+y+1+y+H=0<

@ G-DOP+2+D =0 = y-1=0 < y=1.
IMosepmaemocs 0o nidcmanosxu:

6
y=1 = Viogy(12-Vx) =1= log?12 -Vx)=1 &

& 12-Vx =3¢ Vx=9 = x=8I.

Bidnogios: 81.
TIPUKJIAJL 47. Po3B’s13aTH piBHSHHS

Vesx+d+V2ex+1l =Val+2+9. (143)

26

nepeTBopeRHst A = B < A3 = B3, uacninok siKoro 3106yau PiBHOCUIbHE

pisusans (93). ITpore 3amina Bupasy u< a-A + h,< b+ A Ha c mipu nepexoni
Bin piBHsHHS (93) 10 piBHsHHS (94) MOXE NPU3BECTH [0 NOSBH CTOPOHHIX
xopeHis. TaKuM UMHOM, Y 3araibHOMY BHNAAKY DiBHSIHHS (94) € nume
HaciKoM pisrsHHs (93) i, oTxe, Buxixnoro pisHsHAS (90).

PiustHns (94) npu ¢ # 0 po3B’A3yEThCH MiAHECEHHSM 060X HOTO YaCTHH
10 ky6y.

Onucani cnoco6u 3aCTOCOBYIOTH NIPH PO3B’SI3YBaHHI BCHX PiGHSHb 6UOY
(86)—(89).

TMIPUKJIA/L 34. Po3s’s3aTH piBHSHHS

Vis+ 2 +V16-2 =8. ©5)

Po 3B'A3AHH Lle okpemuii BUnanox pieusnus (90). Ins
pos3B’si3anHs Horo sacrocyemo dpyeud cnocib. Ilinnecemo o6unBi yacTHHU
pisusHES (95) 10 Ky6y 3a hopmyoro (92):

3 : | 3
©5 < ?Rfm +<ai~u =83 & (7645 +T6-xD +

3 3 3 3
+3V76+ 2 V1622 ﬁ,\;fm +V76-22 v =512, ©96)

3 3
3aminumo A< 76 + x% + V76-x2 v Ha 8 BiAnOBiZHO A0 yMOBM

piBasiHHS (95):

©06) = 152+3V76 + 2 V 76— (8) =512 %

3 3 3 3 3
e Vi6+2V16-22 =15 T\qrm ,\almu -15% @

@ (76+xD) (16— 5 = 15> < 762~ x*=3375 ¢ x*=2401 > x ==27.
Bionogioe: -T; 7.
TIPUKJIAJL 35. Po3B’s13aTH PiBHSIHHS

Vs e7-Vse-12-1. on

Po3B’a3aHH 9. Lle okpemnit BAnanox pieusinnst (87 ), XapakTepHOIO
0cOBAMBICTIO AKOTO € pi3HuLS Juwe BiibHuX wienis (7 i —12) B minkopexe-
BHX BUpa3ax. J11s1 Horo po3s’13aHHsi CKOPHCTYEMOCS BBCAICHHSM OHIET HOBOI





[image: image50.jpg]3MiHHOI.
3 -
3acmocyemo nidemanoexy : 5x247 = U. Migsocumo obunsi yacTuan
nincranosku 10 KyGy: 5x2+ 7= U3 toni 5x2=U3-7 & 5x2-12=10°-

3 3
—19¢> V5x2-12 =V 13- 19. Pipusnns (97) 3B0nutscs 10 BUIISAY:

3 3 3 3
on=v-Vi9=-1eVii9-v-1¢ T\eﬁz w -w-1ie

@ UP-19=07-30%+3U-1 ¢ UP-U-6=0 ¢ U=-2 abo U=3.
Tosepmaemocs 00 nidcmanoeKu:
3
DU=-2= V5x2+7=-2¢ 5x2+7=-8 ¢ x?=-3 = xE .
3
DU=3>V5:2+7=3¢52+7=27 ® x2=4 ¢ x =22,

Bionoeids : -2; 2.
TNPAKJIAJL 36. Po3s’si3aTy piBHSHHS

Va1 +Va-1=1. ©8)

Po3B’s3aHH s lle okpemuit BUnagok pieanns (88), ans
PO3B’SI3aHHS SIKOTO 33CTOCOBYIOTb, SK MPABHIIO, Opy2uil cnoci6, PO3TASHY THIA
1pM po3B’s3aHHi pieHaHHs (90).

Tliguocumo o6uasi uacTuny pisasHns (98) 1o Ky6y 3a Gopmynoio (92):

3 3
98) = T\u 2x-1 +<x|_v =3 e
3 3 oy 3
@ Q- D+ -D+3V2xe-1 Va1 7\57_ +<x;_uur ©9

3 3 =
3aminumo V2x—1 + Vx—1 Ha onuHMLIO (BUXOASYM 3 YMOBH
piBHsiHHS (98)) | 3p0OMMO OUEBHAHI NEPETBOPEHHS:

3 3 —
99 = V2x-1Vx-1l=1-x (100)

TlizHocumo o6unei yactunn pinsHus (100) xo kyby:

3 3 —x3
(100) <> T\NT_ V=1 u =(1-0%¢ Q-D@a-D=(1-03 ¢
@ (x=D[2x-1+(x=D2]=0 ¢ (x-1)x2=0 ¢ x= la6o x=0.
Tepesipkoio nepekonyemocst, wo x = 0 — He 3a710BONBHAC PIBHSIHHS

(V2x+8+V2x+3) - (V2x+8 - V2x+3) _
(V2x+8 +V2x+3)+(V2x+8 —V2x+3)

(VI +10-V2x+3) - (V2x 10+ V2x+3)
T+ 10— <~x+wv+e\~x+5 +V2x+3)

V2x+3 V2x+3 53
® et Vaer T VI T ,\~a+_mv

QueBHAHO, IO Hi NPH SKMX 3HAYEHHSX X APYTHil CHiBMHOXHHMK HE
nopieHioe 0. IIpHpiBHIOEMO 110 Hy /1S NIePUIHi CIIBMHOXHHK :

137 &

<«

=0. (138)

(138) & V2x+3=0 < 2x+3=0 < XIIW.

. " 3
Bidnosios : — 2
VBATA!
Tlpu BuKopuCTaNHi nOXIOHOT nponopyii neobxiana nepesipka dodamxosux ymos i
icHysanns. SIX NPUKIAJ 3A3HAUMMO, 11O AN piBHaHNs (136) HEMOXHBE 3ACTOCYBAHS NOXITHOT
nponopuii Burasy:

A+B _C+D
A=F"6-D’ (139)
¢ . 5 A - C 3 3
AORATKOBI yMOBM IcHyBanHs KOT 5 % 1 i 5% 1, OcKLIbKH JIETKO NOKA3ATH, WO TPM X = = 5
iiBa i npasa uacTuny pisusuns (136) ROPIBHIOIOTS OAUHMLL, TOGTO BUKOHYETLCS YMOBA w =1i
m = 1. ¥ sunaaxy, koau nepersopenns (139) aacrocysatu 10 pisusins (136) 6es nonepeansoi
nepesipKu, BOHO 3BOMTHCA [0 = w b e M€ AifiCHUX KOPEHiB i e

5 110 BHTIS) -- =, nem
ek W Vax+3 | Vax+3

€ nacainkom pisnanns (136).

9. 3ATAJIBHUY PO3 /1N
B upoMy poaaiii HABEAEHO psifl MPHKJIANIB ippauioHATBHUX DiBHSHb,
npH po38’s3yBaHHi SKKX B Til abo iHmiit Mipi BuKopucTani komGinauii posr-
sy THX BAme MeTois. Tlonawi, K npaBUIO, JIMINE CTHCIT MOSICHEHHS X0y
PO3B’sI3aHHsL.
TIPHKJIAJL 45. Po3s’s3aTn piBHSHHS

Vx+3-Vax-2=2. (140)
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[image: image51.jpg]1 2 3 4

[ B
A-B _A =l A-C _A »*b
c-D"C Cc=0. B-D B B#0.

e B
A+B _B 57— b A+C_C p*- L
C+D D D=0 B+D D D#0.

G B
A-B_B =l A-C_cC p*h
€=—D D D=0, B-D D D#0.

TIPUKJIIAJL 44. Po3s’s3aTi piBHSHHS

V2x+8+V2x+3 _V2x+10-V2x+3

V2x+8-V2x+3 V2x+10+V2x+3 436

Po3B’s3aHHs. Poarssemo piBusHEs (136) sik mponopiiio Burasay

A_C " .
= = —=. 3ayBaxumo, 0 A/1s CNpomeHnHs piHsHHS (136) JoUinbHO BHKOPU-

B~ D
CTaTH nOXiOHY npONOPYiio BUIARY
A-B_C=D
A+B C+D’ as»
5 s o | . C i
AOHATKOBI yMOBH ICHYBAHHS SIKOL: F #-11i D # — 1. TlepeBipumo, uu €
3HAUEHHS X, TIPH SIKUX Aa4 piBHaHHAS (136) HE BUKOHYIOTHCS i yMOBH:
V2x+8 +V2x+3
A _—= 1,
3=—L V2x+8 —V2x+3 V2x+ 8 =0,
ES _ => _ <>
ST \vmFio-vIrs _ | |vErio=o.

V2x+10 +V2x+3

To6To, Hi MpH SKHX 3HAYEHHSX X JiBa i MpaBa yacTWHW piBHsAHHS (136)
OJIHOYACHO HE NOPiBHIOKTH —1 i, y KaHOMy BUmanKy, fo piBusiHs (136) sx
A_C

710 mponopuii BUAY B = D MOxHa sacrocysatn noxiaxy nponopuito (137).

24

(98) i € CTOPOHHIM.
Bionogios: 1.
TMMPUKJIAJL 37. Po3s’si3aTH PiBHSHHS

3 = _ 3 = 3
2x+ 1 +Vox+1=V2x-1. aon

Po3B’a3aHH a. Lle okpemuit Bunanok pinsnns (89 ). linnocumo
06unsi yactunu pisusuus (101) no ky6Gy, npu LLOMY O JIiBOT YACTMHHM 33CTO~
cyemo gopmyny (92) :

3 — 3 =\B 3 3
aon <« T\Ni_ +<3+_u nd\f(_u <
3 3 Y - | s 3 =
@ QutD+Gx+ D+ 3Vae+ 1 Vex+1 A 26+ 1 +Vex+1 vu

=2x-1. (102)

3 = = 3
Baninumo Vax+1 +Vox + 1 uepe3 Vax-1 BIANOBIZHO 10 YMOBH
pisusinng (101) i 3po6uMo OUEBHIHI TOTOXHI IEPETBOPEHHS:

3

(102) = V(2 + 1)(6x + 1)(2x=1) ==2x-1.

TMinxocumo o6uasi yacTunm pisusiaas (102) 1o kyOy:

3
3
(102) < ﬁ (2x + 1)(6x + :@T_; =—2x+1)3 & Qx+1)(6x+1)x
X 2x— 1+ Q2x+1)3=0 ¢ Qx+D[6x+1)2x—1) + 2x+ 2 [2=0 <

2x+1=0
2 _ s
o 16x22x+1) =0 & Toxnuo.

Mepesipkoio nepekoHyeMocs, WO x = 0 — HE 3ANOBONBHAC DIBHAHHS
(101) i € cropoHHiM.

OKHIWw@oxIO.

Bidnosids : — W

6.4. PiBHSAHHS BU1Y

»<n+> ¢.<¢|Mun. (103)

Moknaswm a+A 20; b—A 2 0; ¢ = 0, nizHocumo oGMABI yacTHHU




[image: image52.jpg]pisugans (103) 1o ueTBepToOro CTENEHS, 3aCTOCYBABIIH B JiBi# YacTuHi dop-
MyJTy MIHECCHHS ABOY/ICHA [0 YETBEPTOIO CTENEHS B HACTYNHOMY BapiaHTi:

Q#uv.l<;+¢whu+3‘unu+¢ﬂu+N;|
= Y+ dyz[(p+ 22 - 2yz) + 6222 + 24, (104

4 a——
1€ B BAHOMY BHUNANKY «i<a+> ; z=Vb-4A.

Y upomy BapianTi (y+z2)* BupaxacTsca uepes smimmi: (y+2), yzi (F+
+29, TpHYOMY 3HAUCHHS OHIET i3 HMX (y+2) BilOME 3 yMOBH PiBHIHHS (y +
+z=¢), a Y +z4=a+b. Toni:

(103) = Q\:; +$|>v... 4 e A<n+>v.+

W eyl [y W et e B
;A»\:;«T;vﬁ T\.T\L;nk. (105)

dyem——: g
3aminumo Va+A + Vb-A Ha c (BuXonsuu 3 yMOBH DiBHSHHS
(103)):

105 = a+a+4Vas 4 cTM_wNuN.(:x Vo-a ”_+
2
;Aeiacouxv +bh—A=ct (106)

4 a——
3acmocyemo nidcmanoexy: Ya+ A Vb—-A =y. Toni:
(106) = dy[c?-2y]+ 67 =c*~a-b < 27 -4c%y+ (*-a-B)=0.
Ocranse piBHSHHES € KBANPATHHM BiNHOCHO y i PO3B’S30K HOrO NpH

KOHKDETHMX 3HAYEHHSX 4, b i ¢ HE BUKINKAE TPYNHOMIS.
TIPUKJIAJ 38. Po3s’si3aTH DiBHSHHS

dr=— Bpt—i=
Vx-2+V3-x=1 107

Po3ze’a3aHHa lle okpemuit BUnanok. piensuns (103). OA3

13 nponopuii (133) MoxyTs 6yTi yTBOpeHi NOXiXHI MPONOPN|i, HANPUK-
Jian:

A_C _ A+B_C+D
B D®A-B C-D -

Tlpu upoMy Ha noXidHy nponopyi0 HAKNANAETHCS PSR NONATKOBHX YMOB
ii icHyBanBs. 3okpema, noxidna nponopyis (135) icaye, SKmMO 3HAMEHHHKH
71iBOI 1 IPABOI YACTHH HE NOPIBHIOIOTH HYJIO ©
A

A-B=0, _[a=B, _|B%D
C-D#0.® |Cc=D. ¥ |C
=1
D
B ta6nuni HaseneHi neski noxidui nponopyii (133), mo wakuacrime
BMKOPHCTOBYIOTHCS NP PO3B’S33HHI ipPaliOHATbENX DiBHAHB, | dodamKxosi
yMO8U iX iCHY8aHHA.

Tloxinna IHonarkosi ymosn Toxinua TonaTkosi ymoBu
nporopuis ICHYBaHHS nponopitis ICHyBaHHS
1 i 2 3 4

mu_. M.—.u_.
A+B_C+D p A+C_B+D 5
A-B C-D Mu~ A-C B-D Mﬂ_
A i, mul_.
A-B_C-D m. A-C_B-D e
A+B~C+D ==-1 A+C B+D ==-1
D D
AxB_C=*D A=0, AxC_B=x*D A=0,
A~ C Cc=0 A ~ B B=0.
AxB_C=D B=0, AxC_BxD Cc=0,
B -~ D D=0. C D D=0,
€ B
A+B _A p*-bL A+C_ A p=-L
C+D C Cc=0. B+D B B=0.
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[image: image53.jpg]2) Hexait x € [3; »), Toni:
x>0 |x|=x
x=2 >0 [x-2|=x-2;
x=320= |x-3|=x-3
i pieasEEs (132) 3s0AMTHCS NO BAMISRY:
S+WT
32) » Va=3-Va-2=Vx » = = x=>55— .

Ocximbki x = mlwﬁ & [3; ») inepesipka nokasye, mo
x = m+w~<ﬂ ~ CTOpOHHi# KOpiHB, TO Ha PO3IISAYBAHOMY MPOMIXKY
PiBHSHHS KOPEHIB HE Ma€c.

Bidnoeide: mlwﬁn W

8. METOZI BUKOPHCTAHHS MOXIAHOY MMPOTIOPLIHT

TIponopuij€io HA3MBAETHCH PiBHICTD ABOX BiHOMEHS :
4_¢C 133
B D’
ne A, B, C, D - nesxi anre6paiuni Bupasu (30Kkpema, ippaujoHaibHi BUpasu
abo pidicai uncna), npayomy B # 0i D # 0; Ai D — kpaitsi uienn npo-
nopuji, B i C — cepenri wiern nponopuji.
OcHOBHAB/IACTHBICTS NPOMOPIi:

4_¢€ - (134)
B=D® AD=BC.
Y nponopuii (133) MaloTs Miciie HACTYNHI nepecmanoaxu unenie :
A_¢€ A_S b_c¢ b_B
B D c D B~ A c a
B_D €_D B_4 c_4
A~ C A" B bD~cC D B

pisasHEg (107) BH3HAUAETHCH 32 YMOBR HEBIN'€MHOCTI MITKODEHEBHX BH-
pasis:
frith e 2 excmn

Mizsocumo nisy i npasy uacrunm pisnsrya (107) xo ugrseproro crene-
Hsl, 33CTOCOBYIOUH 10 JTiB0i yacTuum dopmy.ry (104):

a0n = -2 +4V5-2 V3-x x
2
— — — —\2
X:ohln +.<w|xv |N¢<k|~ .<u|k~ +eﬁ.<k|~ .< u|av +

+@-x=1. (108)

4 — 4
3aminumo A<k|~ + <m|xv H2 ONMHMUIO (BUXONSYH 3 YMOBH
pisusHus (107)):

(108) > x-2+4Vz-2V3-x T _aVe24 Tﬂ +
+6(Va-2y uuuvﬁ&nu-_ P
o Ve2V3-x T Lﬁm«ﬂ& *
+0Aﬁa\ullﬂwnlo‘ (109

3acmocye.«o nidcmaroexy: ./\kllm‘ ulﬂlv.. Toni:
(109) = 4y(1=2y) +6)7=0<> y2~ ) =0 <> y=0 abo y=2.
Toeepmaemocs do nidcmanoexu:

Dy=0= Va2 V3520 % (-23-0=0 ® x=2 a0 x=3.

4 4
Dy=22 Va2 V3 x=22 x-0B-0 =169 2-5:+22=0 =
2 D=-63<0 > x €Q.
Bidnoeids: 2; 3.




[image: image54.jpg]7. IPPALIIOHAJIbHI PIBHSIHHS 3 MOIY JIAMU

PosrasHeMo psi NPHKAAAiB, B SKHX DO3B’S3aHHS ippPaLiOHaNBHOTO
PIBHSIHHS HA NEBHOMY €Tani 3BOAMTLCS 1O PO3B’ S3aHHS PIBHIHHS 3 MOAY S~
M. Taka cuTyauis BUHMKAE BHACMIAOK BUKODMCTAHHS AESKMX IPaBHJI
TEePETBOPEHHS PaMKaiB.

7.1. Tlepen THM SK nepeiT 10 po3B’s3aHHS! iDPALIOHATIBHUX PIBHSHb,
CTHCI0 HAranaemo cnocobu po3s’si3aHHs piBHsHL 3 Momynrsmu. Icuye psn
THMIOBHMX CMOCOGIB PO3B’A33HHS PIBHAHb 3 MOAY/IIMH, OCHOBHHMH 3 SIKHX €:

- METOJ1 iHTEpBANiB;

- €noci6 MOCINOBHOTO PO3KPHTTS MOAY/IS;

- cnoci6 0AHOYACHOTO PO3KPHTTS MOLY IS}

- cnioci6 minbopy;

- METON CXEM PiBHOCHJIBHOCTI;

- rpaciuHmi;

- cnoci6 nigHeceHHs 10 KBaApaTa;

- cnoci6 creuiasbHUX CXEM PiBHOCHIBHOCTI.

He 3YNUHSAKYUCh HA JOKJAJHOMY KOMCHTYBAH KOXHOTO i3 me-
peniuenux cnocobis (HWHI IOTYEThCS A0 BUNAHHS CMEUiaIbHUH BHUIYCK
KypHay, MPUCBSYEHNI PO3B’I3YBAHHIO DIBHSHb 3 MOAY/ISIMH) , 3a3HAUMMO,
110 HAHGLTbIN ONYCTUMUM A1l PO3B’ 43aHHS HABEAEHUX HUXKUE NPUKIAZIB €
meToa inTepBais. CyTh METOAY PO3MISIHEMO HA KOHKDETHOMY NMPHKIANI.

TIPMKJIAJ 39. Po3s’s3aTh piBHSHHS

Jx+2|+|x-1]=5 10

Po3B’#3aHH 9. Buanauaemo KopeHi BUPa3iB, MO 3HAXOAATHCS Mij
3HAKOM MOAYJst (MiAMOAY/IbHUX BMPAsiB):

x+2=0 ® x=-2; x-1=0 % x,=1

Kopeni (=2 i 1) posbusaiors o6nacts BusHaucHus (x € R) piBHSIHHS
(110) Ha MPOMiXKH, yCepeanHi TKHX MIAMOAY 1bHI BUPasu 36epiraioTh ONuH i
Toit Xxe 3Hak (+ abo —). Lle — npomixku 3naxocmanocmi niOMoOysbHUX BU-
pasie.

3Hak (x+2): © 7 ®

i

|
-
snak (x-1: O 7 o |

0 2 3 X
3HaK (x): o 4 (€] ! [c] 7 @
wma 0 | o | 6 | o
e = (=) L=
3HaK (x—3): O | [e) ” (] h (€]

SIxmo 6 6y BigcyTHi o6MexenHs, 38’s3ani 3 013 pisusnus (130), T0
HeobxinHo By 6 poskpusaTy Monyi pisHsHHS (132) Ha KOXHOMY i3 3106y~
THX MPOMIXKIB 3HaKocTanocTi. OXHAK, MPOMIXKH 3HAKOCTA/IOCTi NMOBMHHI
posrnsmatucs sume 8 O3 pisusuus (130), no axoi npomixok (0; 3) He

3

HANEXHTD (32 BUHSATKOM TOUKH X =7 9Ka, K 6yJ10 BKa3aHO BHILE, € KOPE-

HeM piBHsHHS). Takum umnoM, piBHsHHS (132) cnig posrngmatu Ha
HACTYIHHX MPOMiXKaX 3HAKOCTAJIOCT] MiAMONY/IbHHX BHPA3iB:

x € (0;0] i x€ [3; ).
1) Hexait x € (-0; 01, Toni:
x<0=> |x|=-x
x=2<0 = |x-2|=—-(x-2=2-x;
x=3<0 > [x-3|=-(x-3)=3-x
i piBHsiHHs (132) 3BOANTHCS 0 BHLASAY:

13D > V3-x—VI-x=V=x > (V3-x - V2-x)’- (V=) @

* WG] fx) -smr = (VB ) ) ot e

@ 3x2-10x-1=0 & xl%.

; S+2V7
Ockinekn x = =3 & (—; 0], TO HA PO3TASHYTOMY NMPOMIXKY
PIBHSIHHS MAE JIWLIE OAWH KOPiHb X = ﬁ,\[ﬂ

21




[image: image55.jpg]OJ13 piBHAHHS BUSHAYACTHCS CHCTEMOIKO HEPIBHOCTCH:

xe Als“w_ U [3; ®),
@x-3)(x-3)20,

@920 @ lre (wdlve, ©

2
x(2x-3)20. x€ (-=;0] U m st

P xm?a“o_cm*c?av‘

Moknasmy, wo x Hazexuth g0 O3, 3acTOCyeEMO 10 MiAKOPEHEBMX

Bupasis pisHsHHs (131) gopmyny (113) Bruyuenns KOPEHs KBAAPATHOIO i3
106yTKa, ska npn n=1 npuitvac surnsn VAB =V | A| -V |B] :

x =

[SI3Y

a3 e Vi2ze-3| - V1x-3] -V12x-3] V[x-2] -

-Vi]x| -V]2x-3| =0
& VI3l (VIs-al -VTx=2l -VTsT ) =0
T1puPpiBHIOEMO O HYJIs NIEPIINI CTIIBMHOXHHK:

V0|2x-3| =0 |2x-3] ucoxnw.

3

Ockinbku 7 HAJICKHTH 10 013 i 3anosoabhse pisusinas (130), To

— Kopiub pisHsuug (130).

TTpupiBHIOEMO 1O HY.Ist APYTHIl CTIBMHOXHHUK:
Vix-3] -VIx-2] -VIx| =o0. (132)

Kopeni niamMonyibHux BHpasis:

x-3=0 & x=3; x=2=0 & x=2; x=0.
TTpoMiXKH 3HAKOCTA/IOCTI MIMOAY/IbHUX BUDPA3iB:

20

Ha KOXHOMY 3 LMX TIPOMiXKiB BU3HAYAEMO 3HAKH MAMOAY/ILHAX BH-
Ppas3iB i PO3KPUBAEMO MOIYJIb 32 HOTO O3HAUCHHSM*:

I;.maiaxwp
[A] *I\r sakuyo A < 0. am

To6T0, KOMM PO3KPUTH MOAY.Jb, MIIMONY/IbHU BUDa3 30epicac ceill FHaK,
aKmo BiH dodamuuil, i GEPETbCS 3 NPOMUNEXHUM 3HAKOM, SKIIO BiH
6id emnuii. TIpn upoMy okpemuit Bumanok | 0 | =0 3BHuaiiHO BIHOCHTECS SK
[0 MEPIIOro, TaK i 10 APYToro BUNAazaKy.
Pisasunst (110) 3rigHO 20 NPUAHSTOTO BapiaHTy BHU3HAYEHHS MOMYJIs
(111) po3rizsiHEMO OKPEMO Ha TPHOX MPOMIXKKAX: (—e;—21; [2; 1]; [1; ).
1) Hexail x € (-;—2], Toxi:

Xx+2<0=> |x+2 | =-(x+)=-x-2;
x-1<0= [x=1|=-(x-D=-x+1
i pisusiaHg (110) 3BORMTLCS 10 BUIISAY:
(110) = —x—2-—x+1=§ & x==3;

Ockinbku =3 € (—0;-2], 10 x=-3 —KopiHb pisHsHHs (110).
2) Hexait x € [-2; 1], Toni:

x+220 = |x+2| =x+2;
x=1=0=> |x-1|=-@Gx-D=-x+1
i pisasiaas (110) 3BOXMTBCS 10 BUTAISITY:
(110) = x+2-x+1=5 = x€Q.
3106y 14 HENPABUIbHY YKCIOBY TOTOXHICTb (3= 5). Lle 3HaunTsh, mo Ha

npoMixky [—2; 1] pisasiHas (110) Kopenis He Ma€.
3) Hexait x € [1; ), T0;

x+2 >0 > |x+2| =x+2;

*

Lle O3HAUEHHS € ONHHM 3 HOTHPBOX, L0 3yCTPINAIOTCR B ATEPATYpi. XapakTepHOIO 0COG-
AMBICTIO FOTO € BUKOPHCTAHHS JIMILIE HECMPOZUX HEDIGHOCMelL. Be3 KOBEAEHHS 3A3HAUUMO, 110
3ACTOCYBAHHS CAME LBOTO 03HAYCHHS CYTTEBO NMPUCKOPIOE PO3B’S3AHHS POSLNATYBAHONO THITY
piBHsinb.

13




[image: image56.jpg]x=120= |x=1]|=x~-1
i pisnssns (110) 3BOMTBCS N0 BULISAY:

(110) = x+2+x—1=5 < x=2.

Ockinpku 2 € [1;0), 10 x=2 —kopiHb piBHsiHHs (110).

Bidnoeids: =3; 2.

7.2. Jlo nosBu MOy /1B NpU3BOASTH onepanii (us. m.1.1i 1.2, xypran
«Ha nonomory a6itypieaty» N 4-93) BuHECEHHS MHOXHUKA 32 3HAK PalMKa-
na mpu napHoMy (2n) MOKA3HMKOBi CTeneHs i N0GyBaHHS KOPEHs MapHOro
(2n) crenens i3 noGyTKa Ta YACTKH:

;ﬁ_\w._ axuo A =0,

2 — 2n 2
D Varp =\ TA[#B=|A| VB= 2 a12
-A“YB, axuo A < 0.
2 %rag =NTAT /18] ,4B = 0. a3

2
w A VIA
3) (mluﬁu_||m._|.>hWo.wuo. (114)
3Bokpema, skmo B =1, To:

2 2
Vi TR - - {4 el ais

—A, axwyo A

\| ?&xaswo.
A= _>_n*i. A <0, a1e)

TIPHKJIAJL 40. [Io6y T KOpiHb i3 HACTYBAX BHPa3iB:
LVGEFDE=3) =Vx+1] V[x=-3] (x€ (=;-1]U [3; o).
2.V(x-3)(x2-4x+3) =V(x=-3)(x-3)(x—-1) =V(x=-3)%(x—1) =

=|x-3|Vx-1 (x2D.
5 a,\a:x&v -V [x(x-3) 1x = | x(x-3) | Vz=
6
x| |x-3|Vx <=0.
TIPUKJIAL 41. Po3s’s13aTh piBHSHHS

VaZ-10x+25 -Vx>-6x+9 =1. arm

wnhianvﬁkea..wﬁinxeaaﬁ 2x |m =y, 3pinkn 2x— WI P

@ x= va + w. Topi:
1 2) .1
a) = Aﬁf& T3V VR 1=V D= |yt
IToeepmacmocs 0o nidcmanosxu:

am) > |y-1]| > _l\e?mn__.

4HVx-vV6x-9 . ‘ 129

3acmocyemo nidemanoexy: V6x—9 =y, 3pinkm 6x — 9 = y @

PR i .
= 9 1 1
2 VT T e 1

Iosepmaemocs o nidcmanosxu:

(129) = q_m |y=3]| = qpm. |V6x=9-3].

TipuMiTka. METOn BIYSEHHS TIOBHOTO KBAZPATA 3 MIKODEHEBOTO BUPA3y 3BOTHTH
Buxinue ippamionarsie PiBHSHHS 1O DIBHSHHS 3 MOJYAMH, DO3B'S30K SKOTO AOCHTH
rpomiankmit. 3aCTOCOBYBATH 1eft METOA CA1IA ML Y THX BUNA/IKAX, KO/ iHmIi cnocoby npu3so-
ST 20 1€ GLbiil CKABAHNX PiBHSH.

TIPUKJIAJI 43. Po3s’s13aTH piBHSHHS

V2x2-9x+9 - V2x2-Tx + 6 =V2x2-3x . (130

P03B’53aHH 1. 3aCTOCYEMO 10 KOXHOTO i3 MIKOPEHEBHX BAPA3iB
copmy Ty po3KJIafaHHs KBaJPaTHOIO TPHY/ICHA HA JIiHIHHI MHOXHHUKH

—b+ Vb -dac

A§N+§+nun?|3vcﬁla~f ne xyp = %

— KOpeHi
KBajpaTHOTO TpUWieHa ax? + bx +c=0):

(130) > V(2x-3)(x-3) -n;@&:?ﬁ-«k?u&. 13n
L ¥
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[image: image57.jpg]Ockinbku 8 € [8; ®), T0 x =8 — KOpiHb PiBHAHHS (123), a, orxe, i
suxinHoro piusHas (120).

Bidnoeide: [3; 8].

TexHiKa BUIyYeHHs OBHOIO KBAPaTa i3 MiAKOPEHEBHX BUpasiB JiBOi
yacTuny pisusiuas (120) Moxe 6yT HaCTYNHa. 3poBuMO NidCMAHOGKY:

Vx+1 =y, 3pinku x.v_uv» * xlw.~|_.

TifCTaBMBIMM MIACTAHOBKY B NEPIHiA IKOPEHEBHIT BUPA3, MATUMEMO:
x4+5-4VxFT 2> (2-1) +5-dy=2—dy+4=(-22 (124)
AHanoriuHo, sl APYrono MiAKOPEHEBOro BUPa3y;
x+10-6VXFT = 2—1+10-6y=y2-by+9=(-32 (29

Saminusimy 8 (124) i (125) y uepes Vx + 1, nosepraemocs 10 3106y~
Toro panim (auB. nepersopenns 121 i 122) pesybraty.

HageneMo me AeKinbka NMPUKJafisB BUIYYEHHS MOBHOTO KBajapara 3
NiAKOPEHEBOrO BUPa3y.

DVx+7-6Vx-2 . (126

3acmocyemo nidcmanoexy: Vx-2=y, 3Binkn x— va.n <« xlvh +2,
Tozi:

1260 > ViZ+2+7-6y =Vy?-2-3y+ 32 =V(y+3)2 = |y+3].

Mogepmacmocs 0o nidcmanoeKu:
(1260 = |y+3| = |[Vx-2+3].
D Vx-4vx—4 . 127

3acmocyemo nidcmanoexy: Vx—4 =y, 3piakn x—4= y e
< x=)2 +4, Toni:

am > Vra-ay=V-gy+4=V(y-2)7 = [y-2|.

ITosepmaemocs 00 nidcmanoeKu:
azm = |y-2| = |[Vx-4-2].

(128)
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Po3B’3aHH 5. 3ayBaxumo, mo x2 - 10x+25= (x— 52,
x2=6x+9= (x-3)2 Toni pisusiuus (117) 3B0AUTHCS 1O BUTIISAY:

a1n @ ViE-52-vx-3)z=1. (118)

O/13 piBHAHHS BU3HAYAETHCH CHCTEMOIO HEPIBHOCTEM:
(x-52=0, -
(x-32z0 ®*=*

JI0 KOXHOTO 3 paMKaiB 3acTocyeMo npaeuo (116):
Vx-52 =|x-5|; V(x-3)2=|x-3|. Toni:

(118) = T?.m_l_xlu_ur (119

Pibusians (119) po3s’s3yeMo 3a AONOMOrOI0 METOAY iHTepBanis (Jue.
Ipuxnad 39).
KopeHi migMoay/IbHUX BHPA3iB:
x=3=0 % x=3; x-5=0 & x=5.
TIpoMiXXKH 3HAKOCTA/IOCTI MIIMOAY/TbHUX BHPA3iB:
3 & X
smak (x-5): O | o I T e

[
3nak (x-3): ®_ @ | ®

Pisusuas (119), 3rizHo A0 MPHUIHATOrO BapiaHTy BU3HAUEHHS MOAYJIS
(111), po3r/ISHEMO OKPEMO Ha TPBOX MpoMiXKax: (—w;3]; [3;5]; [5; »).
1) Hexait x € (-3 3], Tomi:
x=5<0=> | x-5|=—(x=5=-x+5;
x=3=<0=> | x-3|=—(x-=-x+3
i piBHsiHES (119) 3BOIUTHCS 1O BULSLY:

119 = - x=-5)-[-(x-3]=1 ® -x+5+x-3=1 = x€Q.

3n06yan HENpaBMABHY YMCAOBY TOTOXHicTh (2 = 1). OTxe, Ha
npoMixKy (—o; 3] piBusias (119) Kopenis He Mae.
2) Hexant x € [3; 51, roni:
x=5=<0=> | x=5|=-(x=5=-x+5;
x=320=> | x-3|=(-3)
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[image: image58.jpg]i piBusianst (119) 3BoEMTECH RO BHCISAY:

A1 - (x-5) - (x-P=1® —x+5-x+3=1 ¢ x=3,5.

Ockinekn 3,5 € [3;5], To x=3,5— xopiub pisusuns (119), a, orxe,
i BuxigHoro piBusHHs (117).

3) Hexait x € [5; »), Tomi:

x=520=> | x-5|=(x-5);

x=3 >0= | x-3|=(x-3
i piBusinag (119) 3B0AnTHCS N0 BUCASAY:

A19 = x=5)-(x=3 =1 x-5-x+3=1=> x€Q.

3no6ysm HenpasubHY uMCAOBY TOTOXHicTH (-2 = 1). OTxe, Ha
npomixky [5; o) piBusuus (119) kopeHis He Mae.

Bionoeide: 3,5.

TIPAKJIAL 42. Po3g’93aTH piBHSHHS

Vits-avxi+ 1l +Vxr10-6Vx+1 =L (120)

P03B’93aHH 1. 3ayBaxuMo, IO SKILO B NEPUIOMY TiIKOPEHEBOMY
BMpasi uncao S momat y urasgi: S=1+4=1+22 a (x+1) - y Bursni

2 TR e <
A<.4 =3} v , TO el niAKOpeHeBHit BUPa3 MOXHA 3anucaTh y opMi noBHoro
KBAApATa PisHMLLL:

Xx+5-4Vx+1=x+1-22Vx+1+22=

T =(Vxr R -2 2VxF T2 =(Va + 1-2)2. azn

Ananoriuno:
X+ 10-6Vx+T=x+1-2:3Vx+1+32=

=(VxH1)2-23Vx+1+32 = (Va+ 1-3)2 (122)
Toni pisrsnns (120) 3B0auTbCS 10 BUTASTY:
1200 > V(Vx+ 1-22 +V(Vat1-3)2=1¢
@ |[Va+l-2]+|Vx+1-3|=1 123)

ON3 piBHsinHa: x +12 0 < x > — 1.
Kopeni niamonyannux supasis:

Vx+1-2=0= x=3; Vx+1-3=0 = x=8.

TpomixKH 3HAKOCTAJIOCTI MiAMOAY/IbHUX BMpA3iB (BpaxoByroun O3
PiBHSIHHS) :

-1 3 8 X
snak (Vx+1-2): I o | ® | ®
o ot e s il e
sHak (Vx + 1 -3): 7 le) | (€] | (]

Bpaxosyioun O[13 (x = —1), piBusnns (123) po3risHeMo OKpeMo Ha
TphOX mpomixkax: [~1;31]; [3;81; [8; ).
1) Hexait x € [-1; 3], Tomi:
VFT-2=50= |Vx+T-2|=-(Vx+T-2)=-Vx+1+2;
VX+T-3<0= |Vx#T-3|=-(Vx+I1-3)=-Vx+1[+3

i piBasiHES (123) 3BOAUTLCS 10 BULISIAY:

123 = - Vx+T+2-Vx+1+3=1¢ Vx+1=2 = x=3.

Ockinekn 3 € [-1; 3], To x = 3 — kopiub piBustaus (123), a, orxe, i
BuxigHoro piBHsHus (120).
2) Hexait x € [3;8], Toni:
Vx+1-220= |Vx+1-2|=(Vx+1-2);
Vx+1-3<0= |Vx+T1-3|=-(Vx+1-3)=-Vx+1+3

i piBHstHES (123) 3BOAMTLCS 1O BUTASLY:
123) = Vx+1-2-Vx+1+3=1¢1=1.

3106y MpaBHABHY YMCIOBY TOTOXHICTh. Lle 3HAUNTS, O Gy /ib-sKMil
x € [3; 8] cxopeuem piBusung (123), a, orxe, i BuxigHoro pisusuus (120).

3) Hexait x € [8; ®), Toni:
Vi+1-2>0= |Vx+1-2|=(Vx+1-2);
Ve+1 -320= |Vx+I-3|=(Vx+1-3)

i piBHsHHs (123) 3B0AMTHCS 1O BULASAY:

(123) = Vx+1-2+Vx+1-3=1< Vx+1=3 = x=8.





