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[image: image4.jpg]Baicm i possiwgenns mamepiany 8 KHu3i 003B0ARE BUKO —
pucmosysamu it AK 8 3a2GABPHOOCBIMMHIT 3aK4a0aT, MAK i 8
WKOAGT 3 NOZAUBNCHUM BUBUEHUHAM Mameuamuxu. Bona
3pYuna 045 Ni0z20MOBKYU 00 BCMYNHUT eKIAMEHIB HA NPUPOO —
nuui paxyavmemu ynisepcumemis ma incmumymis, a ma—
Ko 0ast cmydewmis nedazoZiuHur CneyiaavHocmen, fKi
BUBUAIOMND EAEMEHTNAPHY MATMEHATUKY.

Knuza cxradaemsves i3 gocvsu posdiais. ITamy nepwux
po3diaie Micmamy Mamepianr, AKUE BUBUAEMBCR 8 WKOAL 3
anzebpu, MPUzOHOMEMPIl, OCHOB MAMEMAMUUHOZO AHARIZY,
zeomempii.

Ha novamxy xoxnoi mesu po3diny po3zandaiomscs npu—
KAa0u i Memodu po38’AIAHNHA 3a0aY, BUKAGOEHO Oeaxut 00—
Odamxosuii meopemuuHui samepian i mnemoduuni nopadu. Jlo
X0HHOT MmeMu nidibpano 3adani 0as BNPaAs i 00 0eAKUT 3 HUT
dano po3s’asxu. Aemopu cnodisaomsci, wWo ¥umay 0ema—
ALHO O3HAUOMUMBCH i3 3MICTOM KONCHOI MeMu, a moodi.
3axpinumy npuiomu i xemodu po3s’azanns zadaw docmam—
Hb0I0 Kiavkicmio 8npas, a 8i0nosidi, axi € 8 xHu3i, 6yoyms
BUKOPUCTMOBYBATNUCA DAL CAMOKOHMPONIO.

Hewo weupwe, nine y wxinvnin npozpasi, suxaadeni maxi
RUMAHNS, RK PO3B’ A3YBANHA PIBHAND i CUCTNEM DIBHAND, 00—
BedeHHA i PO3B’A3YBANNIA anzebpPaiunuUT i mpancyenotumuur
uepianocmeii, obepuenni mpuzonosmempuuni Pynxyii, ne—
cmandapmui mpuzoHOMempPUUNi PDIBHANNA, YMOBHE PiBHOCTE
ma inwi. 308cia e 0608°A3K080 PO3B’A3YBAMU BCi 3a0a%i i
NPUKAGOU 30 MEMAMU, Ki He BXOOAMY 00 WKIABHOE NPOLPa—
xu. Jlocums naguumuca poss’szysamu biavwe npocmi 36—
s0anns. Ane Oa Ni0z0MOBKY Y BY3U i OAR MUT, TMO A10OUMD
Mamesamuxy i baxwae y ni YOOCKONANIOBAMUCK, IBUNAUNO
e, NOMPIOGHO BMITMU CAMOCMIUNO PO3B’R3IYBAMU 3a0aki, AKi
BUTOOAMY 30 PAMKU WKIALDHOT NPOZPAMU.

Yacmo 8 diavHOCMi, AKG NOB’A3AHA 3 PO3B’AZAHHAM 30—
Oay, ax i 8 6y0»—axii inwit diLABHOCTR, MU KOPUCTRYEMOCH
ananoziein, mobmo 32adyeno 3a0axy, AKX CTONCA HA MY, AKY
nompibno poss’szamu. Posdia 6 “Mamenamuyna mosaixa”
mopxaemves 6azamvyoxr numanv, axi 6au3vKo cmoame 00
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MAMEMAMUNHUT NPOBAEM, WO PO322320AIOMBCA B8 WKOAL.
Po30in 3HATOMUMY 3 MeTOOAMU HIPKYBAND B MameMamuyi i
Haguae nidxody 00 6azamvoxr He3BULAUNUT 3a0a, CNiBCTNAS8 —
ARIOUU CROCMepeIcenns i 3a ananozinmu. Jasn po3s’azanns
3a80aM® YH020 PO30LNY, KPIM 3NANHD, 3HA006AAMBCS CROCTE —
percausicms, BMIHHS NOPIBHIOBAMU, NPOBOOUMU AHAROZIT,
Y3azaavniosamu, pobumu BUCHOBKU i 0BIpynmosysamu ix.
Ha novamxy po3diay nodaromuscs po3s’ssxu 3adaw 3 dema—
ABHUMU MIDKYBAHHAMU | BUCHOBKAMU, B KiNYi Oani 8i0n08i0i i
PO38’A3KU HAUGIADWL BANCKUT 300aH.

Po3zdia 7 “Mamesamuyni syzaurxu’. Bnpasu 4020 posdiay
oopaaeni y suzisdi cxem, wyo dozsoase 06’ ednamu 3a80an—
45 i3 PiBNUT PO30LAIB MAMEMAMUKYU 8 OOHII BNPABL, a 8 OKpe —
MUT BURAOKAT 3MYULYE YUMANA CKAA0AMU YMOBY NPUKAADY,
AUl domy nomis dosedemvca poss'asysamu. Koxna enpasa
cmanosums c06010 nabip 3ag80any iz piznuxr po3dinis smame —
MAMUKU 8i0 MPAOUUIUHUT 3aB0aHb CepednbOi mpyonocmi do
KOHKYPCHux ma orisniadnux. [lpaxmuxa po3s’a3ysanis yux

8npas xopucHa 0as PO3BUMKY i 3aKpinaenns 30ibnocmei do

CAMOCTIUNOZO NOZIUNOZO MUCAEHHS, DAt 30azaUeHH mame —
MAMUNKOT KYALMYPU i MOKHE BYmu BUKOPUCTANG 8 WKOAT HA
daxyarvmamusnux sauammax. Jlo scix 8npas y»020 po3diay
daromsbesn Kopomxi noscuenns ma sucnosxku. IIpome cnpo—
6yiime cnoxamKy CamoCmitino po3a’a3amu 3as0anHs, He 34—
2a80a104u Y noscHenns. Y 8uUnadxy mpyonowsis nasnazaimecs
Po3ibpamucs Yy BUKAA0EHUT PO38 AZAHHAT: YCBIOOMUTU e —
OpemuUUNY OCHOBY 3ACTROCOBANUT MeMOViB TNA N0ZIKY MIPKY —
sans.

Po3dia 8 “Kowmpoavni pobomu” smicmums nabip xonwm —
PpoavHUT pobim, AKUL OTONAIOE BCIO WKLABNY NPOZPANY i dae
3m02Y gnpobysamu 8ot cuu nid wac nidzomosKu 00 BUNYCK —
HUT ab0 BCYNHUT iCNUMIB.
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CopoctuTi:

b ETAE S 1.4.3c7y" -2xy°. B et sk,

12/ ly% -2y . 5@ 1.8. (—6p*) (—2p*).
5,7

13. Z yy . L6 (x'y)" (x*y°).  1.9.(-2a%) (—3a).

MHOXeHHA MHOTOYNEHIB
BukonaTy MEOXKeHHA:

1.10. 2a (3a — 4b). 1.13.(a* — 3ab + 2b%)(a® — 2ab).
1.11. -2z (3y — ). 114.(* —a® +a— @+ 1).
1.12.2 (3a — 4a® + b). 1.15.(@* —a’b + ab® — b*)(a + b).

TlepesipuTy cripaBeAMBicTh TBEPAZKEHHS UPY YMOBI, 110 @ —
TlJie Yucao:

1.16.2a — 1 — menapse ymco.

1.17.5a + 2 — napwue uncyo.

1.18.3a + 5 — HenapHe 4ucIoO.

1.19. % — nige gucso.

1.20. w — LiJe Yyueso. -





[image: image7.jpg]TlepesipyrTyt Npy PisEVX 3HAUEHHAX a (2; 5; -T; 6;0;1).
BuKOHATY MHOMEHHA:

1.21.(a + 5) (@ — 5 1.25. 2zy — 1) 2y + 1).
1.22.(2 — b) (2a + b). 1.26. (50 — 3b) (5a* + 3b).
1.23.(3b + a) (@ — 3b). 1.27.(@" + ) @ — ).

1.24.(c* + a’) (@ - ¢°). R
1.28. Yu moxe é 6yTy miyam uncsiom? HasefliTh NpUKIaan.

1
= |

1.29.9n moxe = 6yTy riamm uncirom? HasesliTh PUKIa/m.

1.30.9u moxe = i i 6yTy s gucom? HaBefliTs NPUKIam.
TliHecTH IO CTETIeHS

1.3L.(b+ ) 1.36.(a + 1)°.

1.32.(p— 2. 1.37.(c —a)’.

1.33.(3b —a)’. 1.38.2—a)’.

1.34.(5x + y)*. 1.39.0° + 3)°.

1.35.(2y — 5)". 1.40.(a* — 2)°.

BukonaTH siii:
141.(a+ D@’ —a+ 1)
1.42. (x — 2)(z* +2x + 4).

m (@ + b+ ¢) =ma + mb+ mc;
(m + n)(@+ b+ c)=ma+ mb+ mc+ na+ nb+ nc

DOPMY N CKOPOHEHOTO MHOXEHHS:

1.(a% b* =a® + b+ b’;

2.(a—b) =a* —2b+b';

3.@@+b)’ =a® +3a’b+3ab’ + b* =a’ + b +3ab(a+b)
4.(a—b® =a® —3a’b+3ab* —b* =a’ —b' —3ab(a—b)
5.0 —b'=(@—-b)(@a+b)

6.0 +b° =(@+b) @ —ab+b');

7.0° —b =(a—b) (@ +ab+b’)
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1.43. (2 + 3)(4a® —6a +9).

1.44.(3a— 4)(%” + 122 + 16).

1.45. (16a° — %°) : (4a + 3b).

1.46. (492" — 81y"): (9y + Tx).

147 (2* —2ry + y*): (x — y).

1.48.(@° + 3a’b + 3ab”® + b°): (@ + b).
1.49.(x° — 32y + 3xy’ —y*):(x — y).
150.(@° +b%):(@+b).

151 —b%): (@ —b)

Po3KnafjanHA MHOTOYNEHIB Ha MHOXHUKN

PoskiacTyt Ha MHOIKHVKM:

152.2x + 2y.

1.53.12% + 8d. /
154.ax +a.

1.55.—2a — 5ab.

1.56. —30ax + 6.
15%.z@+1)—y@@+1).

CoG-=o0-a-0-0_]

Po3KnacTi MHOro4NeH Ha MHOXHWKM O3Ha4ae 3aMiHuTH Woro AobyT-

KOM, AKWW TOTOXHO AOPIBHIOE AaHOMY MHOTOUNEHY.

Hasegemo npuknazm, AKi NIOCTPYIOTh OCHOBHI CNOCOGH po3KNagaHHA

MHOTOMSIEHIB Ha MHOXHUKM.

1. Bunecenus cniabHOZO MAHOMCNUKG 30 OYICKU:
4a°b (¢ + 1) — 3ab® (¢ + 1) =ab (c + 1) (4a* — 3b).

2. I'pynysanns:
ab—-bc—a+c—b+1=(@-bec-b)—-@@a-c-1)=
=bla—c—-1)—@—c—-N=@—-c—Hp-1).

3. 3acmocysanis GOPMYL CROPONEHO20 MHOIENHS:

42’c* — @ +ct -b) =

= (2ac + (@ + ¢ - b)) Qac— (@ +¢c* — b)) =
=(l+c —b) " —(@a—))=
=@a+c+bl@atc—bb+a-c)b—a+c).
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158.¢° (x—1)-b(1—2).

159.5@—b)+2@—b".

1.60.2 (@b’ —(@+b)(a—b);

16L(x+y) — (@ +y)"

1.62.2y (@ —b) — (@ —b).

1.63.3a — 3b+ ax — bx.

1.64.2° +3z° +3z+9.

1.65.x° — xy —2x + 2y.

1.66. 10ay — 5by + 2ax — bzx.

1.67.6by — 15bz = 4ay + 10azx.

1.68. 4z* — 4xz — 3x + 32.

1.69. 5ax — 6bx — 5ay + 6by.

1.70.10a” + 21xy — l14ax — 15ay.
191952

1.72.4x* — 9.

1.73.a* — b'.

1.74.(a + b)* — p*.

1.75.(x —y)* — =%y’

1.76.9a°%" — (c — d)*.

1.97.(2x + 3 — (x — 1.

1.78.9 (k + n)* — (k—n)*.

1.79.( + 5" —9(b—0).

1.80.16(z — y)* — 25(x + y)*.

1.81.16(a — 2b)* — %a + b)".

1.82.(z° + y?)° — 22’y (=’ + ¢°)-

1.83. dabla + b) — (@ + b)°.

1.84. p* +¢°.

1.85.1—8a’.

1.86.8° + b’

1.87.0" —6a + 9.

1.88.9n° —6n + 1

1.89.«a* -2 -1

1.90. -6z —a’ —9.
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1.91.9p" + 6p'q + q°.
1.92.50 — 200",
1.93.3n7 — 6n + 3.
1.94.a° — b + b* —c'.
1.95. (4a + 3b)" — 16 (a — b)".
1.96.9 - 2® + 2zy — y*.
1.97. 4a* — 20ab + 25b° — 36.
1.98.25x" — 4a® + 12ab — 9.
1.99.a> —b* —a+b.
1.100.a° —a’b —ab’ + b'.
1.101.a* + 2ab + b* —ac — be.
1.102.0° — b°.
1.103.(@ + b)" — (@ - b)’.
Cropotuty 21pi6:
1.104,21—"y,

1.105. 1;;‘? :
5(a+ b

1.106. .
15a (@ +b)

1.108. = Sb.

CrpocTuTy BUpas:

3 a+tl 3x—2  Sx— 3
ok ; o=
. : L2t s
1.118;3"’7‘7 =l Taps 2t Fonspe b
n 3 8
2y* 5a° —b 3a-—2%
T o 123 = ;
119. 72 2 L1232 2 -
S5
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1.145.
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Y
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1), +1
1‘1151.[a7:].ﬁ AKIo a = 6.
a - 3a* i
1.153.[”“4-1].[1—1%,] AKmoa =2,

1.159. 3anucatv A0GYTOK TPHOX ITOCJIIOBHMX HATypaJbHUX
qycelt, Haibiible 3 AKUX n.

1.160. 3anmucaty 1o6yTOK TPHOX MNOCJIZOBHMX HATYPAJLHUX
qyceN, HaliMeHIIe 3 IKUX 7 + 3.

1.161. BKazaTi MHOXMHY HATypPaJIbHUX [1ap, AKi IepeTBOPI0 —
10Th B iCTHHHE BUCJIOBJICHHSA PEYEHHA:

37— 4x 29 -3
G = 6)y==255

)2y + 5z =19,

1.162. 3HaiiT MHOXVHY KOPEHIB PiBHSHHS:
a)3(x-TN-2@r+4="T;
6)5—3(x—9 =5(x+4);
8)5x—4(x—-3)=2-3(x+1).
1.163. BrcaTy TpONyIieHi YMcaa B PIBHSHHS, SKINO BiIOMO,
1[0 BOHO Ma6 HeCKIHYeHHY MHOXKMHY PO3B A3KIB!
a)Oz—-T=4z+ A
6)0x+5=Ax—0;
8)3(x—5-0O(x+1)=A
1.164. Brycatn TpOMyIeHi Yucja B PiBHAHHSA, AKIIO Bi}IOMO,\
1110 BOHO He Ma€ PO3B’sA3KiB:
a)O(x+3)=A+Tx;
6)O(x+5-3x—1)=44
8)2x—4)-Oxr=4x+7A
1.165. BoucaTy nponyinesi uyucsa B piBHAHHSA, AKILO0 BiloMo,
1110 BOHO Ma€ HyJILOBMI PO3B'A30K:
a)5z-O@x—1)=7;
6)Or-3(x—4=4
8)3r—2(x-A=0x.
1.166. ITpu saxomy 3HaueHHi m Bupaszu 3m—>5 i 7(m+2) pisui?
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1.167. ITpu AKoMY 3HaueHH] @ Bupas 5(a—3) 6lmsiumit, Hizk Br—
pas 3a+7 na 4?

1.168. fxe unco moTpibHO BigEHATH Bix 17, 106 B pesymsTaTi
ozepxkaty 100? ’ _
1.169. Bagymane uncno noxsoiym. Bij ogepxasoro amcaa
BinHsum 24 i ofepxamu 76. fke auciio 3agymam?

Po3sB’a3aTy piBHAHHENA:

1.170.20 -2y =y — 1. 117111y =4 =5y + &
1.172.26 — 4z = 122 — 7 (x + 4).

1173.2Qx +3)=8(1—x) -5 (x - 2).

L1 2 W g b (e S

2 1

1.115.3’3;3 8

1176.2 -4 _ Lz;r_l

5 18 — 5¢
1'177'T =7
1.182. 3HalTV MHOXUHY KOPEHIB PiBHAHHA:

a)(@—4) (x+3=0, 8) 2y + 9By — 9y +3 =0
6) (@ +1)(x—-9=0; 2)z2(1z2—3)(z+9=0.

PisranHA

Wo MiCTUTH

x+5=17

KopiHb T+5=T Poas'Asatn BCi KopeHi
xoxHe N\ / 3xaim_}

PiBHOCHIbHI DIBHAHHA MAIOTL OAHAKOBI KOPeHi

Az +C=B¥C 7 i \ Ax-C=B-C

Az+C=B Az=B-C
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1.167. ITpu sikomy 3Ha4eHH] a Bupas 5(a—3) 6lubimmi, Hix Br—
paz 3a+7 Ha 47

1.168. ke uncino norpibHo BigEATH Bix 17, 1106 B pesynsTaTi
ozepxkaTu 100? x ¥
1.169. Bagymane yucno noxsoisnu. Big onepxanoro umcaa
Bigasamm 24 i ofeprxam 76. ke umcio 3agymanm?

Posp’azaTy piBasHEN:

1170.20— 2y =y — 1. 117111y = 4="5y + 8
1172.26 — 4x =12z — 7 (x + 4).

1173.2Qr+3)=8(1—2) - 5(z —2).

2y , 5y 3r—1
174,22 4+ 22 =19, 1.178.10 - ——
1 3 i 2 19. 3
RLER 1179, 847
Sz—A4 _16z2+1 2x —
1.176. = = . R
176. o) 7 1.180.1 i3
5—-t 18-5¢t 3 2
1177 ——= ! 1181 ——=———.
8 12 y—-2 y-3
1.182. 3HaiiTH MHOXKMHY KOPEHIB PiBHAHHA:
a)(x-4)(x+3=0 8) 2" + 9By — 5y +3)=0
6) (@ +1)(x-9=0; 2)z(1z—3)(z+ 9 =0.
Hosinxoswi signin
PigHanaa
WO MICTUTE
T+5=1
KopiHb. T+5=1T Poss'asatn BCI KOpeHi
KoxHe N/ 3uai_}

PigHOCHIIbHI PIBHAHHA MaKOTL OAHAKOBI KOPeHi

ATRC=BYC 7 \ Az-C=B-C

Axr+C=B Azr=B-C
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1.183. Po3B’a3aTy PiBHAHHA:
< @)z’ -k=0 8)y’ —4y' =0
6) Tz — 5% =0, 2) 4x? = — 3.

1.184. 3HaiiTi MEHOXKWMHY KOPEHIB PiBHSHHSA:
a)z(x+4)-3@x+4=0
6)7(2r-3)+ 8 2xr—-3)=0
8)y (5y —8)-3(8—5y)=0
2) 10 (9 — 4) + 7 (4 — 92) = 0.

1.185. Po3p’a3aty piBHAHHSN:

o)z’ -+ x-1=0 6)y’ -2y —y+2=0
1.186. 3HaiiTy MHOXWHY KODEHIB DiBHAHHA:
a)x* —4=0; 8)4x’ + 4x +1=0.

6)2* —25x =0
1.187. Po3B’A3aTV PiBHAHHA:
-1 -@+I-3=8
6)9(x+3)° =2x+1)(2x 1)+ 82
1.188. Po3s’sazaTi piBHAHHA:
3 _‘z+5 Zrl "x22

et et

PIBHAHHA 3 ABOMa 3MiHHMMMU.
P0O3B‘A3YBaHHA CUCTEM PIBHAHL

1.189. Bupasury i3 piBHAHHA 3MiHHY y Yepe3 x i 3HaiiTy ABa
AKX —HeOyb PO3B'A3KY PiBHAHHA:

a)3x+5y =T, 8)xy =3;

6)z—Ty=1 g)x+y="5
1.190. 3uaiiTn MEOXMHY nap (xy), e x € N,y € N, Aki zago—
BOJBHAOTH PIBHAHHA:

a) 5z + Ty = 40 8)x* +2y =29;

6) z* + 13y =17, 2)z* +y* =0
1.191. 3HaiiTH KOOP/IMHATY TOYOK IlepeTuHy rpadika piBHAHHEA
3 ocAMM KOOpAMHAT:

a) 3x — 5y =15; 8)xy +x+3y=3;

6) 4x + 5y =20; 2)Tx —5y + Txy =0;
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Nzt+y’=1 e) 3x = 5xy.

1.192. Cknactv sike—Hebysb JiHiliHe DIRHAHHS, PO3B’A3KOM
AKoro Oyze mapa gucea:

a) (2;1); 6) (-3;2); 8) (4;0); 2) (0;-3).
1.193. BeTaBuTy NponylieHi HaTypaiibHi Yicsia B PiBHAHHESA
Ox + Ay =17, AK1I10 BioMO, 1110 BOHO Ma€ Napy HATYPaJbHUX
posp’askis (3; 7).

1.194. Berasury nponyiieni yicna B piBasaHa (x + Ay = 15,
AKIIO BiZIOMi KOOPIMHATYM TOYOK MepeTHHy ioro rpadika 3
ocamy KoopzauaaT: A (0; —3), B (5; 0).

1.195. CknacTy cucTeMy PiBHAHB, PO3B'A3KOM sKOi Gyze mapa
3HaYeHb 3MiHHMX:

a) (1;1); 06)(3;-4); 8)(0,1;,-0,3); 2) (-0,5;0,75).

CucTemn NiHIAHMX PIBHAND

Memodu po3e’azauns cucmems
0BOX AINIUHUT DIBHAND
I Croci6 mifcranosxm. I3 6y/1s — AKOTO PiBHSHHSA CHCTEMY Of{HE

HeBijloMe BMpa’kalOTh Yepe3 iHIe i 3HaljleHnit BUpa3 mig—
CTAaBJIAIOTE y APYTre DiBHAHHS CHCTEMNA.

Harnpukiiaji, posraisiHeMo cycTeMy PiBHSAHb:

Rosigxoswi Binnin
Cuctemy niHiAHMX PiBHAHL 3 NBOMa HEBIJOMUMM 3anuUCYiOTb Y
sumAgi:
ax +by=c,
a,X +byy = ¢,
TO6TO B NiBUX YaCTUHAX PIBHAHBL 3aNMILAIOTS YNeHH, AKI MICTATL HeBIgo-
Mi, @ B NPaBuX — BiNbHI UneHN.
Po3B'A3aTh cHCTeMy PIBHAHE HA AaHIA YNCIIOBIA MHOXWHI — 03HaYae
3HaiTV BCI I PO3B'A3KK, AKI HanexXarb Uiii MHOXHHI, 860 JOBECTH, L0 B
wiii obnacTi cucTema po3s'A3Kis He Mae.

[lpi cuctemu piBHAHL HA3UBAIOTLCA PIBHOCUNBHUMM, AKWO BCi
PO3B'A3KM NEpLIOi CUCTEMM € PO3B'A3KaMW APYIOI | HABNAKK.
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5x—2y =9,
3x+ Ty =—11

13 nepiIoro PiBHAHHA CHCTEMY 3HAXOAMMO
2y +9
="
- )
ITigcraBuMo 3amicTh & BUpas () y Apyre PiBHAHHSA CUCTEMU,
3HAXOAUMO:

3[@]”3,:711.

3BiKM OflepKyEMO Y = — 2.
IlificTaBASAI0YM 3HANJICHe 3HAUeHHA Y Y PIBHAHHS (*), maemo
a2

-z

Bipnosias: (1;-2).
1L Cnoci6 ojaBanns. Po3s’AzaTy cycreMy PiBHAHE

2x 5y =5,

3z —2y =13
TIoMHOKMMO BCi YJieHM HepIIOro PiBHAHHS Ha 2, & IPyroro —
Ha —5. Toi KoedillieHTH IIPH ¥ B OJIePKaHMX PiBHAHHAX By —
JYTh IPOTUIICXKHMMY THCTAMM:

4z — 10y =10,

—15z + 10y = —65.
Temep mouJleHHe [OJABAHHS 3Befie 710 PIiBHAHHA 3 OAHICIO
3minHOI0O: — 11z = — 55. 3Bigen a = 5. IlijcraBusiin B Depire
PiBHSHHS 3HAYEHHA T = 5, 3HAXOMMO 3HAUCHHA Y 10—-5y =5,
y=1
Bignmosias: (5 1).
111 ©roci6 nopisasmas. Ileii cnoci6 nonArac y 3HAXOJUKeHHI
3HAYEHHS OJHIE] i3 3MIHHMX (HAOPUKJAJ X) i3 KOKHOTrO piB—
msHEA cuctemy. Toxi NpUpiBHABIIN 3HAEH] s T BUPA3Y,
Gy/ieMo MaT¥ PIBHSAHHSA 3 OAHIGIO 3MIHHOI0.
Tpukaapg 1.196. Po3p’a3aTy cucteMy piBHAHD

Sz -4y =2

4z 43y =14
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CHCTEMM RiNIAHAX D

Pozg’azannsi.

)

poni W2 _14-3
5 4

, 3BiIKN Y =2.

TligcraBisioun 3HAN/IEHe SHAUEHHS Y B 6y/ib—sKe PiBHAHHA
cucrem (+) a6o (#+), ofepEuMO T = 2.

Bignosias: (2;2).

P038°A3aHNA CUCTREM NIHIHUT PIBRAND 3G OOMOMKOZO10
BUBHAUNUKIE

‘PosrasiHeMo cyucreMy JHHIHUX PiBHAHD 3 ABOMA ‘HeBioMMMI
a,x+by =c¢,
a,x+by =c,.

fikmo a,b, — a,b, = 0, T0 BoHA Mae €JMEWIA PO3B'A30K:

cb—ch ,_ae —ag
Taby—ab ab, —ab

Bupa3 a,b, — a,b, IOMOBMMOCH TO3HAYATH CHMBOJIOM

y

a, by

KV HA3WBACTHCA BUSHAYKUKOM OPY2020 NOPROKY. BuasaTHyuK

JIpyroro MOpSAKY PO3KPHBAETBCH TAK:

b,
=ab, —ab.

2

3a J[OIIOMOTOI0 BU3HAUHUKIB PO3B'A30K JlaHOI cHCTeMM MOXKHA
3amcaTy y BANISZL popMyat

C.b, L
T Ll
: a.b, SR

a, b, a, b
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@ b

a

BusHagHMK

el b
¢ by

Ha3BEMO ZOAOBHUM, BUSHAUHUKU

¢ ;. :
" = A, BIONOBIOHO BUSHANNUKAKU AR T i Y.
)

—2 . 11i chopmyamn 7is 3HAXO/KEHHS Po3 —

B'SISKIB cHCTeMM ABOX Jm-m‘nmx PiBHSHD 3 IBOMa HeBiOMIMY
HasuBalOThes dopuysamu Kpasepa.

OTRe, TONOBEMI BUIHAYHMK 'CKIANACTHCA i3 BiAIOBIAHMX
KoedillieATiB py HeBioMuX B Wit cueremi

Bu3HAYHUK 7S KOXKHOTO i3 HeBioMux A, i A, oniepxyeThes i3
TOJIOBHOTO BM3HAYHWKA, AKILO B HbOMY CTOBHYMKN KOe—
cinienTiB Npy il HeBiZOMIN 3aMiHNTH CTOBITYMKOM BilbHIX
YJIeHiB.

Tpuknan 1.197. Po3s'szaTy cucreMy piBHSIHL IIPM JOTOMO3L
BU3HAYHUKIB:

3z —8y =-2,
Tz —10y = 4
2
- A3 =10 20432 52
P et el e S
SRR e s g0y 56906
7 =10
3 -2
7 4| 12414 26
T
BignmoBizns: (2;1).
Bnpasu
Posb’sizamy cyereMy PiBHAHE crocobom rijicTaHoBKK:
Y s S Lrog | =2
2r+3y =1 3z + 5y =8
Posp’asaty cucremy PiBHAHE cocoboM ofaBaHHs:
N e LaonlEs =%
3r+2y =1 3z + 4y =10.
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Po3s’'sizaTi cucTeMy PiBHAHL criocoboM MOPiBHAHHA i 3a lo—

TIOMOTON) BU3HAYHUKIB:
8xr — 3y =5,
2r + Ty =9

1.202.

Sr+4y=-2,
3z — 5y =21

1.203.

Posp’s3aTyi cUCTEMY PiBHHE; BUKOPUCTOBYI0uM Meroy Payca:

3c—2y + 2,

T —5y +22=—2,
2r+3y —3z=2
8x —3y —2z="1,
3r —2y + 5z2=
2r+y—2z=4

1.204.

1.205.

Po3B’si3aTi cHCTEMY PiBHAHL:
x—2y =11,
3r+2y=-1,

4z 4 Ty =—31L

1.208.

y=3. 245

1209.{% = "2 b

T+ 3y —42=34
2r + 3y =8,
x—-2y=-3
3r—y=5

I

1:210.

2x + 8y — 5z =05,
3x—2y +3z=4,
dr+y-32=2

1.211.

2r + 3y —52=2,
3r -2y —2=3,
4z + 5y — 32=10.
4r -3y —z=0,
2r +y—2z=1,
3x+ 4y —5z=2

1.206.

1.207.

3@—1)=4y+1,

1.212.
5@-N==x+1
1213. 4(x+2)=1-5y,
3(y+2=3-2z
Bre
1.214.
a,b_g
4 3
a_ b
EENEE o
L2157
a o
E+2=2

Po3B’'A3aHHA PIBHAHL 3 MORYNAMKA

TTokaKeMo 3aCTOCYBaHHA O3HAYEHHs abCOMIOTHOI BEJMIMHN
1Ip¥ PO3B’A3aHHI PIBHAHE 3 MOLYJIAMM.

Iipukaaj 1.216. Po3s’s3ami piBHAHESA
=2+ |z —4+|z—6=12
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Poza’sazanns. Ha unciiosiii oci BifikIaeHo 3HageHHs 3MIiHHNX,
Py AKWX 3HAYEeHHA KOXKHOTO MOJAYJA JOpiBHIOE Hymo. Lli
TOYKM PO3GUBAIOTE YMCIIOBY BiCh Ha IIPOMIMXKKHM 3HAKOCTAIOCTI
(man. 1.1).

2 4 6 x
Man. 1.1

3HaxXo/MMO 3HAYEHHS 3MIHHOI JJIA KOXKHOTO i3 oflepRaHNX
TPOMIXKKiB.

r<2 = r<2,

a) x=0.
2-z4+4-24+6-—x=12 |z=0

6) 2<x <4, 2<x <4
z—2+t4—z246—x=12 |z=-4

Hemae poss’szkis.
»B){4<xss. [4<xga
T—-24+x—-4+4+6-—x=12 |z=12
Hewmae poss’sskis.
5 lz >6, {1‘ >6,
T-24+x—-44+x—6=12 8
Bigmoeias: 0;8.
TIpore 3YCTPidAKOTLCS PIBHAHHSA, AKi MICTATL CyMy MOAYIIB,
aJie B Ipolieci iX po3s’aA3anus HeMae HeobXifHOCTI po3mIANaTH
TPOMIZKKM 3HAKOCTAJIOCTI.

Tpurnan 1.217. Po3p’A3aTy piBEAHEA
le—=3+Rr—1+|x+7=-2

A6conioTHa BenmanHa (MoAynb) HeBin'eMHoro Qifickoro Yucna nAopis-
HIOE UbOMY 4MC/ly; aGCONIOTHa BENMYnHa BIQ'€EMHOIO AicHoro yucna
AOPIBHIOE MPOTHIIEXHOMY YHCITY:

H _ |a sKwo a > 0;
" |-a sxwo a <o.
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Po3g’sazanns. JlilicHuX KOpPeHIB HeMae, OCKLILKM cyma He—
Bijl'eMHNMX uncel He MoXe ByTy Bit’'€MHOIO.

Tpuknan 1.218. Po3p’aA3aTy piBHAHHEA
|x+ 2+ Rr—3+ |xr -1+ |r—3 -3+ 12=0
Po3g’azanns. 3anmcaTyi piBHAHHA Y BUTJIAIL
[x+2+Rr—3+|x—1+|x-3=3x—12

JliBa yacTuHa PiBHAHHS HeBij'eMHa. OTXKe, DIBHAHHA MOXKe MaTH
AiicHi Kopeni, sikmo 3x—12>0, Tobro x>4. A Ha OLOMY
TPOMIXKKY BUpPa3y, AKi 3alMcaHi B KOXKHOMY i3 MOAYJIiB, lofaTHI.

PiBHAHHA piBHOCKJILHE cHCTeMi

x >4,

x+2+2r—-3+x—-1+x-3=3z-12
>

[I* 4 Hemae po3p’saskis.

2 ==35

Bianosins: Hemae po3s’asKis.
Mpuknapn 1.219. Po3p’a3aTv piBHAHHA

x|z -2+ |zl + |z +2+ |z -3+ |z +3-4=0
Po3g’asanus. 3anuileMo PiBHAHHA y BUTIAML

|z -2+ |2+ |z + 2+ |x -3+ |z+3=4—="
Tisa yacTvHa piBHAHHA HeBix'emHa. Orxe, pisuanna Gyzne
MATHU PO3B’A30K AKINO 4 — z* >0,3Bigecn—2<x <2 Kpim Toro,
JIiBa YaCTHHA PIBHAHHA € TAPHOK (PYHKIII€H0, TO6TO AKIO X, —
KOpiHB /IJaHOTO PIBHAHHSA, TO 1 — &, TeX € /iero KopeHem.
TakuM H9MHOM, /IOCMTH 3HA/TM KOpPEeHI NaHOro piBHAHHA Ha
npomixkKy 0 < 2 < 2,a AKII0 BOHM €, TO 10 HMX CJI{ IOATH KO —
peHi, fIKi MPOTUIIEKHI 3a 3HAKOM Ji0 3Hainennx. Ha aHOMy
TPOMIXKY MaEMo:

' —z+24+x+x+2-x+3+2+3-4=0,
spifen x® + x +6=0.
PiBHAIHHA He Ma€ PO3B’A3KIB.

Bignosins: Hemae po3s’sa3KiB.
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Bnpasu
Po3s’sa3aTH PiBHAHHSA:
1.220./(x —3)* =1 1.223.|x + 1[=2x+ 1.
1.221. /4x* —4x +1=3. 1.224.B —x|=2x + 9.
x.zzz.J:_gﬂ. 5 1.225. (2]~ [z —2 =2

Po3B’aAzaTy pIBHAHHSA:
1.226.|z — 3|+ 2|z +1=4

1227 |z — 1|+ |z + 2 — |z —3=4
1228.pz S 9+ |z — 6+ x =4
1.229.5|x — 2+ |z + 1| + [z — 1|+ T=3x.

e PeHHA anre6paiynmux BUPasis

Apuuemuune anavenns xopens
Hpuxnan 1.230. /2 — V3 )* =[2— 3 [=2—+3.
Hpunan 1.231.4f1—V2)* =1 - v2[=+2 — 1.
Tpuxnan 1.232. (22 — 7 =(2a — 7=

. LLlo6 yTouHMTM 3acTocyBaHHA cumBony %@, POSIMAHEMO NOHATTA

apUPMETULHOO 3HAYEHHA KOPeHA.

ApHidMETHYHAM KOpEHeM N-ro CTEeneHs i3 HeBifj'€MHOro Yucna a
Ha3uBaeTLCA HeBif'emHe ynco b, ans skoro b'=a.
. Hanpuxnan, V25, ¥, 416, {0 maiots sianosiaHo Taxi apudmeTHuHi
3HayeHHn: 5, 1, 2,0, a AnA v—1i Y27 He icHye apUMETUUHIX JHAYEHD.

Niakiwe cumsonom Ya, ne n — napHe HatypanbHe Yucno i a >0,
NO3HAYMMO apUIMETHYHE 3HAYEHHA KOpEeHA, a AKWO N — HenapHe,
HaTypansHe uucno ia — byab-AKe AificHe Y1CNO, TO LM Xe CUMBOSIOM %Ya
MO3HAYMMO EAMHE AINCHE 3HAYEHHA KOPeHR (apudmeTnyHe gnaa > 0i
HeapucdmeTHuHe AnA a < 0). Hanpuknag, BHACIAOK TaKoi AOMOBeHOCTI

Bi=9416=2, ¥~27=-3.
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2a -7, HAKIoa>

—2a + 7, AKo a <

[SIEERIES]

ITepemesopenns paduxanis

B npukanagax 1.233-1.247 posymiemo apudmernuHi Kopesi,
TIPUYOMY TaM, Jie HeMae 0cobIMBUX BKa3iBOK, BiZINOBIZ asi npyu
YMOBI, 1110 6yKByM B NijipajiMKajbHIX BUpasax MO3HA4ai0Th 10—
JiaTHI 9vcsa, i pisHMI BUIMISLY a—b po3MIsAnaoThes py a>b.
1.233. IlobyTy Kopisb i3 106y TKY, Ipoby, cTeneHs:

1) /144 -169; 3,«{,2;2; 5) Yo'
2){343-512.5; 4) V125", 6) Y—32"%".

1.234. BurecTy 3 —IIiJl 3HaKa pajuraa:

116 3a 4fio 5 5. m? [25n°
1) 8; 2) ¥16; 3) 5 V16a%e’; B A

1.235. BHecTy MHOXHMKMY [TiJi PajiMKad:
1)53; 3) bVb*; 5) 2xy

2) 23; 4) a*Yax;
1.236. 3BiumHuTH DiAKOpeHeBUIi BMpa3 Bix Apoby:

:
”\E; 2)\/@; 3% 4“’§/;:"'

Teopema. Mpy Gyab-AKOMY HaTYpakHOMY /1 MaEMO ’da—a'- =|a}

[Mosenenns. AKwo a = 0, Teopema o4eBuaHa. Hexaii a = 0. Toai MHo-
KMHa BCIX AIRCHAX sHaveHn %/a® cknapacTbeA is ABOX wucen: ai-a. OfHe
i3 uncen popatHe (apuchmeTtnuHe), Apyre — Bif'eMHe (HeapudMeTUuHe).

Mpu a > 0 apuchMETVHHUM 3HAYEHHAM KOPeHA € a. Tomy B LboMy

BvlnaAKyz'\'/ET" =a=|al

Ao a <0, To apuchMeTUHHUM 3HAYEHHAM KOpeHA € -a. Tomy
e = —a=|a|

OTxe, MM 0Benw, Wo y Beix Bunagkax (komm a=0,a>0,a<0)

vaemo Ha”" = |al

2y
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BuxonaTty fiii:

1237 1) 4o’ 4a’; 3) (V3 + +2) (/B + VB);
2)3JE-ZJ%; 4) (2a + 3Vz) (3a — ).

1238. Dz +y +Vy)WT+y —y)
2)(Ja+b—Ja—b)(Ja+b+Ja—b).
1.239. 1)1/&7:31%; 3) (5v/48 — 6v27 + 2V12): 4/3;

2)"/}% :#2%; 4) 2y — yJ): 2y,
1.240. Po3knacTy Ha MHOXKHMKH:
1)21+ 18 2)5++5; 3)ab—+a; 4)a’ —+a.
1.241. Cropotuts 1pi6:

1)‘/1_0+‘/1_5- 2)a+\/a_b_ 3) Y=’y + Y=y’
Bz’ b+ Jab’ Yax + Z:Juy 3

BukoHaTH Jii:

1242, D74z 2) %" - 46 3)¥a* Ya* Yo’

1243. 1) (avab) ; 2)[m’i/m]2; 3)(2-+3)"

1.244. thjfmﬂ
2)[m>mz;
a)[ﬁﬂ/u—«/i)f

1.;45. JloGyTv KopiHb:
DEZ; 226 3)3%2; 4) Yabla.

TTo3byTnes ippanioHaNbHOCT] B 3HAMEHHUKY JIpoby:

19 2 3% a

126 Do Dgm g 9
Pix & T—y . 15

VB Y Erh Vshoak
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Apuduemuune 3naueuns xopeus
8 npuxAadax i po3s’a3IKar
TNpuknayx 1.248. Cupoetuty Bupas
A=z 41+ 2" —6x+9+x* +10x+25. .
Po3s’azanns. Bupas A Bu3HadeHMii IIpyM BeixX AilicEMX 3Ha—
YeHHAX T, OCKLILKHA
2* —6x+9=(x—3">0
i '+ 10z +25=(z+ 57 >0.
TlepeTBOpMMO J0r0:

A=z+1+ - + @+ =z +1+|z-3+|z+5
Ha uucnosiii npsawmifi Bigknanemo Ti 3HaYeHHA X, IPU ARUX
x—3=0ix+5=0, i posraaneMo Bupa3 A Ha KOXHOMY i3 ofiep—
3KAHUX IIPOMIKKiB 3HaKOCTas0CTi (Mad. 1.2).

a) Ikmio x < — 5, T0
A=x+1-x+3-x—-5=-x-1
6) ARmo — 5 < x < 3, TO -
A=xz+1-xz+3+x+5=x+9
g)aruoxr >3, 10A=+1+x-3+x+5=3x+3.
—x—1, AKWO T < -5,
Bignosige: A={x+9, sakmo-5<x<3,
3r+ 3, saxmpozx>3.

Tpuknan 1.249. CnpocTuTi BUpas
e
a+x +a—-x
__2ab
B41’

Posze’sazanns. IlepeTROpUMO JJaHMi BUpas:
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_Jatz—Ja—=x J b‘+1 J b'+1

Jatz+o—=
a+b’+1+ e

=8121g =0 BT ST
VJb’+1l+u b’+l! !7ib+l|—|b—1|
o a EFS TR T
J—b,+1|b+u+ s b1

Ha umciioBili npsAmili mo3HaunMMo 3Ha4deHHS b, Opu AKUX
b+1=01i b-1=0, Tobro b=—1 i b=1. Posrnsinemo Bupas A Ha
KOXHOMY i3 OJlep>XaHUX MPOMIXKIB 3HaKocTagnocTi (Maa. 1.3).

2 1 b

a) fIxkmo b < — 1, 70

6) armo —~1<b< 1,10

_b+14b-1
Shaishtl

8) Axmo b > 1, To

A bt1-b+1_1
“b+1+b-1 b
1,

b, axmpo b <
Bixnmosias:
% , K1 b > 1
Hpuknan 1.250. Cupocturyu Bupas A:Lﬁ1 upn
T —yE =1

1(Ja b

].mm(oa>0b>0
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Pozg’sizannst. Ockimbkma >0 i b>0,T0

_1fda
2(¥6
Toni .
or
% “*]
- 5 2la—Y
atb  [a+b)f atb_Ja—be a+b-la—H
2 Jab { 2 Jab dab
PoaryigHeMo J[Ba BUIALKU:
a) srkmoa >b,roa —b>0 i
Ba-b _Ba-b_, ,

T e )
6) akmoa <b,r0a —b<0i

Bb-a Bb-d _bb-q
=

“at+b-(b-a) 2
a—b, Axmo a > b,
Bignosine: A= =
i w , AKImo a < b.
Bnrpasu %

CrpocTuTn Bupas:
1.2514]&z +6a+9+ ‘/az —6a+9.

1252 ¢+l gemoa=0.

a-b

Ja* — 2% + ab’ '

1.253. Ao a > 0,a=b.

1.254.

[JIIZI : VIIT] : [Jrlf T 1]

a’ +b

=5 ,akmoa >0,b>0,a=ba=—b

T =
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1255 +2yz—1+yz —2/x I, mxmol<z<2

' :
\2 — )

1256, TREZSH (T o o 2mn

n'+1

(m + x)? — (m — x)?
(m>0,n>0).

Ilepemsopenns cxaadnuT paduxanis
Bupasu sudy ,[A + b nazusaromves cxaadnumu xsadpam —
HUMU PAOUKALAMYU (KOPEHAMU).
JIJ151 TIepeTBOPEHHSA KOPUCTYIOTCS (DOPMYJI0I0

Jm:JAi»JgT——biJAV\/m

5 ,

neA>0b>0iA% —b>0.

Ils opMysa CHPONIYE CKIAjHMii pajukal, Akijo A*—b —
TOYHMI KBaJIPAT, aJie B bOMY BUTIA/IKY 3pyUHillle KOPUCTYBa —
THCHA GLIBII TPOCTUTY OYEBVIHNMY (DOPMYJIaMIL:

Ja+b +2Jab=a+ b, (+)
Ja +b—2vab =|va — b L rea>0,6>0. (%)
Hpuknapx 1.257. CnpoctnTi Bnpa:hjlﬂ +2/45.

Poze’szanns. Jlns Toro mob 3acrocysaru dopmyry (+), 3amm—
memMo 9Mciio 45 y BUrIsAAL Ao6yTKY MBOX umceN, cymMa AKHUX
* mopisHioe 18. Takumy uncaamyu € 15 i 3 (15-3=45, 15+3=18).

TakuM 9MHOM,

V18 +2785 =15+ 3+2 Ji5.3 =15+ 3.
B'innonizu,:w/l_5+~/§.
Tipusnan 1.258. Cripoctums Bupas 19 — 2 V70.

Posg’szanus. 3amumemo gyeno 70 B Burasgi 1o6yTKy ABOX
gycell, cyMa AKMX piBHa 19. Takyumy uucaamy € 14 i 5. Oxe,

3acrocyBaBiy GOPMyJy (#*), OlepXUMO
V19 270 =14 +5-2/14-5 =13~ 5.
Binnonius:ﬂ—ﬁ.
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TIpuknan 1.260. CrnipoctuTy Bupas

A:,}13+30‘)2+,/9+4J§ 3

Poss’nzannsi. ‘13+30,2+‘/9+TJ§:
134302+ VB+1=y13+303+22 —
=13 +30(2+1) =43 +3042=
— /43 2450 — 25 + JIB =5+ 32

Binnosinb:5+3ﬁ.

Bnpasu
CnpocTtuty Bupas:

1.261. /5 + 2 V6.

1.262. 9 + 442,
1.263. 47+ 48.
1.264. 62 V5.

1.265.6— V11 — Jg :
1.266.11— 46 — 2+2.
1267, 17— 4 J9+ 45.
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1 & 1
h—Ba+1 J1+Ra-1

1.210.2,}3 + ,/5 — 13+ 448 .
1.271.[%/5+2J€+J’J5+~/§ =B .

1272.«/§+J11+6Ji—,/5+2«/{5
VBBt 25— 1 +2410

1.269.

2+43 2-3
1.273.J§+,/2+J§ E B2 3
4441 44

R e e
JloBecTn piBHICTB:
1275, B8+ 210+245 + 8210 £ 245= 2 (5 +1).
1.276. B2 32 =2
Ji—122  Jii+1ze

Tomoacni nepemsopenns arze6painnus supasis

Tipuxaaz 1.277. CupocTuTyt BUpas

3 4 3

g L aamE s LahNGE oy

Ja —Jx [JE + Yax

Poss’sizanus. Bupas A icHye Ha MHOXKMHI AificHUX [wced,
sxio a>0, x>0, a=x.

BMKOHAEMO [1€DETBOPEHHA:

’ a_Wa-—z)da+z)
Ja —Jx

Ya (Y + ¥z)( Yo — Vaz + {7
= Ya(Va + V=)
:JE+J5—[%/;’—2%H+V;‘] =

o
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=+a + vz — va + 2Yaz —Jx =2Yazx.

BigmoBine: A =2%azx, axmoa >'0,1'20,a==:n

Tpuknanx 1.278. loBecTy, 110 AKIIO

1 IR 1
SR e .
b c atbte’
¥ 1 33 1
TO i t g i e T o

e n — miJie gofaTHE gucno, a = 0,b=0,c = 0.
Posg’azanun. [lepeTBOPUMO Nanuii BUpas:
B 1 atb a+b

;+E+Eia+b+c:0' ab +c(n+b+c):°'

(@+b) (ac + be +c* +ab) _
abe (a + b+ c)

@+bl@atcd+o

=0
abe (@ + b+ c)
3Bigcn
(@a+b)(b+c)(c+a)=0. (*)

Hexaii, panpukaan,a + b = 0,aboa = — b. Toni cniBBifHOIIER S

1 ¥ 1 ¥

"n 1 + b_n 1 i CZnAl = azn»l + bZn+l ¥ c1u+l
nepe'rsopxoéncn B TOTOXKHICTH % = —hlﬁ , OCKIJIBRY

c c
gttt — et

AHaJIOTi4HO IOBOJATHCS BUIAAKY, Koau b=—c abo c=—a.

JloBefieHHA He 3MIHIOETHCH, AKIIO HYJIO AOPiBHIOIOTH OIHO —
YacHO J{Ba CIIiBMHOXKHMKM piBHOCTI (*). PiBHiCTS HyJIHO 01—
HOYACHO TPLOX CIIBMHOXKHMKIB (*) HEMOXJIMBA, OCKIIBKM
e moxe 6yTu TinbKM ToAl, Koam a =b=c =0, mo npoTM—
piunTH YMOBI.

Tpuxaag 1.279. Cupocruty Bupas

@'+a) @+ oy — b a7, (x)

AKIIO
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" n e
z=ab™ [a'_” —bm] (x%)

npua>0,b>0.
Posg’szanns. [lepeTBOpUMO BUpas (*):

1
a5 S Loz z e Lzt
A—[;+;](.t+a) s (x+a) 5

.

3BigcH

n " a " o
2a™ — b —ab™; xza = xb™ 4 ab™;

o 21
i _ e e S o e S
zg™? =b"* (x+a); b Sgg ! b= s
(x+a)"
IincraBusioun B A, MacMo:
a1 i1 241
A @ta)t T (@+aF zt(@+aer
za b za 2
T
&
:i =2y,
ReE
.
BignoBigs: 0.
Bnpasu
Crpoctyuty Bupasn:
1280&' 1

Nz +dE & AT
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Ym ) + (Y -Ym) 4

1.281. St ﬁ? —3Jmn.

'J'+,/a+1 f—Ja—l][ Va+ ]

+1f

1+1

‘ 'l‘
1.284.{va + j"_*i : (b + byab® + c).
ab

b 4Jab — b
1285 0 ab — — 2Lk 2
o Jab] a-b

1.zss.:i\/ﬁ’:i:;,:;jzzizl}}m‘/mnfm

1.287. ~/'+"’f+‘g— J{+5+Tb—a_%é].

l.ZSS.JiJr‘Q;—;l JEZJ—J— m“ ﬁa-]
+

Lzss.[IZI afszf G}J—th .

1.290[“£:¥ F] a—b)+J—2J—J—

1.292.Jj—;jg+ﬁ'{€:fz‘

1.293. 3171.~I%I+J‘I%+1‘
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Y1 Ya* 41 i
1.294. [W_—]H/Z '[JE+1 —a -[aﬂ/a’] a>0,a=1.

=gt =
TR : 1'[ e T

—2hz-1 d+tz-—Vi-=z|

1.296. [% JE] [%]ZA

f o
1,291,wa_b,o<b5a,

\/?a ﬁ.z,/a* —b +Ja—b

5
1.298.%—z,z:,’/ﬁ+~/§+%‘)~/§—~/§.
1.299.2° +3x,2=3V6+2-3Y5-2.

3apayi Ha NopiBHAHKA BUPa3liB

Ilpu posp’ssamHi 3ajia9 Ha NOPIBHAHHS YMCIOBMX BMpPa3ziB
BUKOPMCTOBYETbCA 3HAK V. BiH 03Hauae, 10 MOPIBHIOIOTHECA
JiBa yycaa i HeizloMo AKRe Mix HuMu criBBigHoenHa. Ile za—
micyeThesi TaK: a Vb, SIKII0 My BUKOHAIM PIBHOCMIILHI TiepeT —
BOpPeHHs, TO6TO 3HAK HePiBHOCTI He 3MIHMBCH, TO 3aJIMILAETLCHA
3HaK V. fKII0 3HaK HepiBHOCTI 3MiHMBCA, TO 3HAK V MiHAETHCH
Ha 3HaK A. Tak YMHMMO J0 TUX Mip, IIOKY HEe ONePIKMMO 04e —
BUJIHY HepiBHicTb. 3po3yMijo, 110 AKIO 3HaK V 3aMiHfAE
c06010 3HAK <, TO 3HAK A 3amiHsf€ o600 3HAK > | HaBMaKN.
Tpuxnag 1.300. Hopisrsmu: A =32i B=15.
Posg’azanna. Y2VA5, 427 vAl5*, Y128V /125,
Ouenupro, mo ¥/128 > %/125. Tomy 3Hak V 3aMiHIETHCH
3HAKOM >, T06T0 A>B.
Tipuknaj 1.301. Hopisusatn: A — 101 —V35i B=4.
Poss'szanns. 101 — v/35v4, V101Vy/35 + 4.
O6uzBi wacTvHN HepiBHOCTI oaTHI, TOMY

(VI01)* V(35 + 4%,

101V51+6v35,
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50v8 +35,
2500Vv2240.
OuesnzHO, 110 2500 > 2240. Tomy A>B.
Tpukaax 1.302. ITopiBasATH:

A=y38 fJE,B:%(Jﬁ—«/Z—).
Poza’sazanns. O6yBl 9MCTHEY HepiBHOCTI OAATHI, TOMY
BT v 3 (50~ 2),

(B TS} v [} E0 — )
(sﬂ/ﬁ)v%(szfzﬁs'o),
efJﬁvs-%«ls‘o,aaos—Jﬁﬂﬂlﬁ

3Bizien A=B.
Tpuknan 1.303. Topisasu: A =3% i B=2%
Posa’nzanns, 3¥V2%, 3¥1yad gllygll
OuesugHo, mio 9'7>8". Otxe, A>B.

15 B+l

Tpuxnap 1.304. TTopisaami: A = — i B= 3
4 5410 —245

1 V541 : ;
Pozg’azanuns. — N ————— . O6uaBi HacTMHM HepiBHOCTL
4 5\10-25

2

) 1) V541
nonartHi. Tomy [—] V| ——
4) "|5410-25
aborliy L Bok2b
16 25(10 - 2+5)

15 (6+2+5) (10 +245)

16 2580
1,80+3245
16 25.80. "

125V80+325,
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45v3245,
2025Vv5120.
OueBuzHO, mo 2025<5120. 3Binen A<B.

Bnpasu
TopiBaaTN:
1.305. A =5+ V3, B=+/6 + V2.
1.306. A = (V7 + 2, B=2"%.
1.307. A = (V5 — V3)", B= (/6 — ¥2)"".
V51 g

5410 245 6

1.309. A=310 + +8,B=5.

1.308. A=

Kesadpamui pisusnns
Posp’a3aTy piBHAHHA:
1.310. = (z — 15) =3 (108 — 5).
549 4at-9
6

1.311. 3.

LY el ce
z+1

MeToAu po3B'A3YBaHHA PiBHAHL

Pignicms f, (x) = f, (x), 8 axiu f, (x) i f, (x) — desxi dani
dynxyii BIOHOCHO apzymenmy T, AKi PO32AA0AIOMLCA HA
cniavnit wacmuni obaacmi BUIHAUEHNA, HAZUBAEMBCH
PDIBHAHNUANM 3 OOHUM HEBIOOMUNM.

3HaueHHS HeBiZIoMMX, AKi HaJeKaTh MHOXKMHI JIONMyCTUMUX
“%HaueHb PIBHAHHA | 33/JOBONLHAIOTS {010 (TOHTO NIEPETROPIIOTH
#0T0 B IPaBUIILHY PIBHICTD), HA3MBAKOTHL KOPEHAMY PIBHARHA,

Posp’AsaTyu piBHAHHA — 3HAYMTH 3HaiTH Bl Horo Kopeni
abo joBecTy, 1110 IX HEMAE.

Poapizaaiors piBHAHESA ajrebpaiusi i TpaHCHeHIeHTHI.

B anzebpaivnuxr piBHAHHAX HaJl HOBIIOMMMM MOXKYTh BY —
KOHYBATHCh, IPMUYOMY CKiHUeHY KiJIbKicTh pasiB, TiJbKM ore —
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pauii zoxaBaHHA, BifHIMaHHSA, MHOXKEHHHA, NiJeHHA i
Ti/iHeceHHs /[0 PAIliOHANEHOTO CTEMeHs.

SIKI1I0 HAJ{ HEBIJIOMVMM BUKOHYIOThCA i1 iHIIi onepanii, To
PIBHAHHA HA3MBAIOTh MPAHCYUEHOCHTIHUNM.

IIpykJajaMy TPAHCIEHJSHTHNX PIiBHAHL € DDKEBBMKDBI,
JlorapucMiuHi, TPUTOHOMETPMYH] PIBHSAHHS, & TAKOX PIBHSH —
H#, AKi MicTATH 06epHeH] TPUToHOMETPHHH] (yHKILI.

Meroj po3B'i3aHHsI PiBHSAHE 6a3yl0ThCA Ha MOHATTL piB—
HOCHJIBHOCTI (€KBIBaJIeHTHOCTI).

flkino Bei Kopewi piBaAHHA f; (x) = f, (x) 6yAyTs ofHOUaCHO
KOpeHAMY PiBHAHES ¢, () = @, (x), TO OCTaHHE PIBHAHHS HA —
3UBAETLES HACAIOKOM TIEPIIOTO.

fNosiakoBuiA BinAIN

KBanpatHi piBHAHHA

ax’+bx+c=0 _b++b? — dac

a=0, b=0, c=0 Xy = 55
I -
HenoBHi
T
b=0 c=0 b=0:e=0
axr’+c=0 ax+bx=0 o
xw:i—x’ g zl:o;%:,% 20
D=b>—4ac — AVCKPUMIHaHT
|
D>0 D=0 D<0
2 pi3Hux 2 piBHUX Hemae AiNcHUX

KOpeHi KOpeHi KOpeHis
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JiBa piBHAHHA Ha3UBAIOTECA PIBHOCUILHMMY (eKBiBaJIeHT —
HUMIM), AKII0 MHOKMHM iX KOpeHiB CHiBNanaoTs.

B mponeci poss’szafiHA PIiBHAHHA TPY JIOIOMO3i PisHUX
TepeTBOPEeHb 3aMiHAIOTE GLILII TPOCTUM, PIBHOCKIILHUM foMy
piBHAHHEAM. AKIIIO Ile He B/Ia€ThCH, TO MOXKJIMBI /IBa TAKUX BY —
TaJKH.

1.TTix 9ac mepexoyy [0 HOBOTO piBHAHHS Moxe Gyt BTpara
KOpeHiB.

2.HoBe piBHAHHA MOXe MiCTHUTH KOpeHi, AKi He € KOpeHAMYU
BUXIZIHOTO PiBHAHHA (croponni koperi). CTOpoHHI KopeHi
MOXKHA BMABUTHM 3a JIOIOMOrOI0 TIePeBipKM (IiZICTaHOBKOIO
BCiX KOpeHiB HOBOTO PiBHAHHA y BUXijHe).

Tpuknan 1.313. Po3p’A3aTy piBHAHHA
Wz +5) @z + 1) (z* —16) =0.
Po3s’azanns.
{«/J?Jr 5=0, [?JH- 1=0, [1’ —16=0, ‘m=4,
>0 x>0, x>0, x>0
3pificu BUIIIMBAE, 110 TIBKY =4 € KOpeHeM PiBHAHHA.

Bignosins: 4.

Bnpasu

Posp’a3zaTy piBHAHHSA:

1.314.2 (x - 5) (@ + 3) = 0.

1.315.(x +7) @z — 1) (&* + 4 =0.
1816.(x —7) 3z + 5) 5z —8) =0.
1317.(Vx -7 (2* - =0

1.318. (VT + 2) (x* — 49) (x + 25) =0.
1.319.(Vz — 5) (2* — 4) (x + 3)=0.

x =3

1.320. .——— =
—5x+6
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Bacmocysanns meopesu Biema 045 ycuozo
D038’ AIYBANHR KBAOPAMHUT PIBUAND,
AKi MAI0OMD PAYIOHAALHI KOPENT

ParionasbHi KopeHi KBaJIpaTHUX PiBHAHL MOXHA 3HAXO—
JIATH YCHO, 3aCTOCOBYIOuM Teopemy Biera. :

Hexaiji laHO IOBHE KBaJIpaTHe PiBHAHHSA

ax® +bx+c=0, (%)
siKe Mae parioHajbHi KopeHi x, i x,. IloMHORMBIIA obuasi
gacTHHY PIBHAHHA HA @ OJICPIKUMO:
a’z® + bax + ac=0.
TlozHauumo axr=y. PIBHAHHSA Ma€ BUTJISR
y? +by +ac=0. (%%)

lle piBHAHHA BifpisHAETBCH Bij BUXifHOTO (*) THM, IO
nepumit KoedinieHT AOpiBHIOE 1, a ocraHHIN — HKOBYTKY
KpaiiHix KoedinieHTiB. PIBHAHHA (##) cTaJO 3BEfIeHUM i Mae
miai Koperi. TakuM 9MHOM, iX JIerKo 3HaiTH yCHO, BUKOPHUCTO —
Bysouy Teopemy Biera. Hexait nie 6yayTh 3HAUCHHS Y, iy,. Toni,
T10BEPTAIOYNCh /10 MiZICTAHOBKM, MAEMO T =Y, iax,=y,, 3BiAKN

Y =Y

x, = ?, T, = 7
Bucnosgox. s Toro, o6 [I0BHe KBaZipaTHE PIBHAHHA, fKe Mae
Nipo6oBi KOpeHi, PO3B’A3aTH YCHO, BUKOPMCTOBYIOWN TeopeMy
Biera, HeobxinHO: -

NoBinKkoBMA BiAAIN

Bupa3 ax’ + bx + ¢ npy a0 Ha3MBaEe TCA KBaAPATHAM TPUYSIEHOM
a60 TPUUSIEHOM 2-TO CTEeNeHA.

Bupas D = b’ — 4ac HasuBaeTbCA AMCKPUMIHaHTOM KBapparHoro
Tpuynena. KBaapaTHui TPU4NeH MOXHA PO3KNACcTM Ha MHOXHNKA 3a
ghopmynoio:

ax’ + bx + ¢ =a(x - X,)(X = X,).
nex ix, — mbeui KBa/IpaTHOTO PIBHAHHA.

Axuo

1) D > 0, Maemo piaHi KopeHi X, i X,;

2) D =0, MaeMo x,=x, iax’ + bx +c =a (x—x,)5

3) D <0 — pobyToK 6yne BMPAXEHWIA Yepes KOMMNEKCHI BENUUMHM.
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a)3Bectn jiade pisHAHEA ax’+ bx + ¢ =0 g0 piBHAHHSA BUIY
y' +by+ac=G

6)KOXHMI OflepXKaHuii MMicJA PO3B’'S3aHHS 3BEJIEHOTO KBaj —
PaTHOro PiBHSHHA KOPiHb PO3JLIMTY Ha Nepumii KoedilieHT
TOBHOTO KBa/IPATHOIO PiBHAHHSA.

Tpuknap 1.321. Po3p’s13amy ycHO PiBHAHH:
2 —3x - 9=0.
Posg’azanns.
22 —3r—9=0;
—18

Bignosigs: 3; —%

TMpuknan 1.322. Po3p’a3aty piBasaEA: 4" —x — 5=0.
Po3g’azauns. ——r]

' —x-5=0

-20
.7:,:%, rz:——::—L

BinnmoBigs: %; —1.

Bnpasu
Poss’asaTy piBHAHHA yCHO, BUKOPUCTOBYI04M Teopemy Bicra:
1.323.2° —2-2=0. 1.331.22" — 92 + 10=0.
1.324.2° — 2 - 6=0. 1.332.52% + 2~ 4=0.

*1325.2" —8x+7=0. 1.333.162° — 6z —

1.326. 2" + 11x + 10=0. 1.334.3z" — 8z +4=0.
1.327.2° + 4x —32=0. 1.335.3z" + 5z —8=0.

1.328.2° —4r —12= 1.336.3z" —x —4=0.
1.329.7* +2r —35=0. 1.337.52° — 3z —8=0.
1.330.2* — 4x — 60=0. 1.338.4x0° + 32 —7=0.
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Po3KnananHA KBaAPaTHOTe TRWYNEHA HA MIHIIHI MHOXHUKK

PO3KNafaNNA KEAADATHOTO TPMUAEHA Ha N

Hpuxaapn 1.339. Po3kyacTv Ha MHOXKHMKMN: Tz —2r—5
Posg’azanns.
' —2r - 5=0
-35

7
@ =g =Lz, =—

712—217—5:7(1—1)[1‘4—%]

~3len

(@— 1) (7z + 5).

BignoBiae: (x—1)(7x +5).

Haiibinbiumii ehekT 3aCBOCHHSA [jaé ONHOUACHE PO3B’A3Y —
BaHHA NPAMMX i 0bepHeHuX 3az1a4. IIOBTOPIOI0YM 3aCTOCYBaH —
HA NPAMOI Teopem¥ i Teopemy, obepHesoi 1o Teopemy Biera,
Jilsl yCHOTO PO3B’si3aHHs KBaJPaTHMX DiBHAHB, AKi MaiOTh
paiioHaJbHI KopeHi, | pO3KJIalaHHA KBaIPATUIHOTO TpUdJIeHa
Ha JiHIAH MHOXKHMKM, NOLIJIBHO PO3MNAZATH HO nBiI cepil
3ajad.

1. CkuiajlaHE#A PIBHAHR (KBaJIPATHIX TPUHJIEHIB) 33 IX KOPeHAMN.
II. YeHe po3B'sizaHHsA piBHAHL. (PO3KJIafaHHsA CKIaJleHNX
KBa/IDATHUX TPUUJIEHIB Ha MHONKHUKM).

Bnpasu -
Po3gmacTyi Ha MHOKHWKNA:
1.340.2* + 5x — 36. 1.345.32% — 2z — 16.
1.341.z" —3x — 28 1.346.62" + 2r — 4.
1.342. 2 + 10x — 24, 1.347.82% + 3z — 5.
1.343.2% — x - 30. 1.348.162° —8x — 3.

1.344.3z° + 5z — 12

3 po3KJajaHHAM MHOTOYINIEHA Ha MHOXHUKY 3B’A3aHO
po3B'A3aHAsA pisHNX anrebpalunnx 3aay. JIo HMX BiTHOCATECA
3a7ia49i Ha 004MCIIEHHs YMCIIOBMX 3HA4eHb BMPAa3iB, MOCHiA—
IKeHH 1X 3HaKiB i T.0. KpiM TOT0, 3 PO3KJIafaHHsAM MHOTOYJIeHa
Ha MHOXXHMKY 3B’Ai3aHi TaKi onepatii, AK CKOPO4YeHHA ApobiB i
3BeJIeHHsA X JI0 CILILHOTO 3HAMEHHMKA.
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IIpy posknanaHHi MHOro4YJieHa Ha MHOMXHMKM HeobOXinHO
BKa3aT# Ty YMCJIOBY MHOXWHY, Ha fKiii 3ajjada noBuaHAa OyTH
po3s’azana. IIpy oMy HeOGXIZIHO NOMITHTH, 1110 MHOTOUWIEH
MOJKHA PO3KJACTy Ha MHOMHMKM, IKIO Bei KoedimienTn, AR
BXOJATE B CIIBMHOXXHMK, & TAKOX AOIyCTHMI 3HAYeHHA 3MiH —
HUX HaJeXKaTh il YMCIO0Bi MHEOXMEI.

Tpugnay 1.349. Poskyacty maorownen a’ + 4b* Ha MEOXHNKN
Ha MHOXMHI PanioHaJIbHIX 9MCeJl.

Pozg’szanns.a* + ' =a' + 4 b + ' — 42’ b’ =

=(a® + )" — 4a® b’ = (a* + 2" — 2ab) (a® + 2° + 2ab).
Hpuxnag 1.350. Poskaacty MHOrodses x° + x + 1 Ha MHOXK —
HUKM Ha MHOXWHI AificHMX 9ucedr.
Posg’szannn.x® + x+1=(2° —2*)+ (@ +z+ )=

=@ -+ttt )=x - +x+ 1)+

+ (@ +z+ )= (2 +z+ 1)@ -2 +1)
Hpuxnag 1.351. Posknacty Maorodnen =° + x* + 1 5a MHOX—
HUKY Ha MHOXMHI JiAICHUX 9yced.
Pozs’sazanns. BUALIMMO crio9aTKy NOBHMI KBajpat, a Tofi
PO3KJIaJIeMO Ha MHOXHMKM, BAKOPUCTOBYIOSM (hOPMYJTy pPi3—
Euni kBagparis: 2* + 2 +1=(2* +2r* + 1) - 2' =

=(x* + 1 - = (@t 1) (x' 1427 =

=((" +22* + 1) - 32%) ((=* + 22* + D) - %) =

=(*+ 1 -3 (@ + ) —2h) =

—@+l+zB)@ +1-zB)@ +1+2) @ +1-2)

Bnpasu
PO3KJIaCT¥ MHOTOYJIEHY HAa MHOXHWKM HA MHOXWHI JiCHMX
gucen:
A1352.2' —2* +1  1.353.2° 42+ 1

Po3knacTy MHOTOYJICHM HA MHOXHMKY Ha MHOXMHI painio—
HaJBHUX IMCe:

1.354.a% + ab® + a’c + b'c + be® + 2abe + ac’.
1.355.a* + 2ac + e - b'.

1.356. (ab+ ac + bc) (@ + b + ¢) — abe.

1.357.a* b-c)+ b (c—a)+c’ (@—b).
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WTy4ni cnoco6i po3B'A3YBAHHA PIBHANL

Po3ryisiHeMo JiefKi MeTo/y PO3B'A3aHHsI PIBHAHB TPETBOro i
BuIlle cTemeHiB. 3aCTOCYBaHHS IMX METO/IB JONOMOXKe Ipyu
Po3B’A3yBaHHI HECTAHAAPTHMX i CKIAMHMX 3a/1a4.

Bgedennus 00nominn0z0 He8iIdOM020
(3azarvnuii sunadox)

Hpukaapn 1.358. Po3p’azaty piBHAHHA
2= L b= a 2R
' -z+1 -z -2

Pozg’azannus. TIoEM3UMO CTENiHE PIBHSHHA MiICTAaHOBKOI
z* — x + 1 = y. PiBHsAHHA Mae BUTAAT

it B B
y =
abo micia nepeTBOpeHHs ofiepXuMo: y” + 2y — 3 =0, 3BiAKM
y, =— 3, y, = 1. lloBeprarounce /0 Mi/ICTAHOBKM, PO3B’AIKEMO

piBHsHHA: =° —x+1=11 x* —x+1=-3, 3Bigku x, =0;
x, =1
BignoBigs: 0; 1.
Tpukaan 1.359. Poss'sAzaTy piBHAHHSA
2 —x+3 22 x

3 % —4x+3 6 =
Po3zg’azanns. llepeBipKoi0 IePEKOHYEMOCK, 1110 & = ) He € KO—
perem piBHAHEA. Ilofimmeiy 06yuBi yacTuEM PiBHAHHA Ha T,
OfIepRUMO
sl e
E 22 —4x+3 6
YnceNLHMKY | 3HAMEHHMKM JIBOI 9aCTUHY PiBHSAHHS NOALIMMO
Ha X NOYWIeHHO:
3
B el
3 3
2r—4+ =

Tenep mificraBumo 2x — 4 + % =y.

=5
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Pipaanna saby/e BUTTIAY ¥ ; 3 s — % abo, micJis nepeTso —

pens, 2y* + 5y —12=0.

Maemo: y, =—4, y, = E i, mOBepTaYMCh /0 MIICTAHOBKMY,

PO3B’A3yEMO cyxynmc'rs piBEAHD
Z’z—4+%:—4ih—4+%:%

BignoBigs: 2; %

TIpugnag 1:360. Po3sp’AzaTi piBHAHHS % +

Poss’sazanns. IlifHeceMo 061/Bi YaCTUHU PIBHAHHS 10 KBaJ—
paTy i norpynyemo KBajipaT IepILOro i KBajjpaT APYroro By —

paain:[i,+;,]+ & ==
z 2-x x;}z—r‘
2 2 1 1
4 =4 ok =
T @-a) z -2 Z2@-2") p oo

1 U
Bukonaemo mificTaHOBKY ———— = y, Tozi piBHAHHS Haby —
&z ,jZ —z*

zie Buay y* + y — 2 =0, Kopesi sKoro y, = —2, Yy, = L IloBep—
'ralotmcn, o nl,ac'raxomm PO3B’A3yEMO CYKYITHICTh PiBHAHD:

Hﬁ 'Z‘IJZ—I“

BignoBiags: 1; —E(«/Ei 1).

Bnpasu
Pbas’asary piBHAHHA:
ik 2 6
1.361. S = 5
x*—3z+4+2 x*-3x+3 2’ -3r+4
1362985228242 5 g gt
9r* —3r -1

1.363.(2* -5x+ 7' —(z —2) (x —3) =1
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1.364.(x+§]4+1:42——8-.
xT 5\ xT
1.365.z (r —2) (z* - 1) =24
1_353.L,i L_L
=2 T =1 Tl
SN i ST
T 43x+2 x Lok b2 2%

=2
1.367.

1.368.(2x" + 32 — 1) — 5 (2 + 3z +3)+ 24=0.

2+ 7
P12 +3

1.370.(z* + 3z + 5 —x* —3x —11=0.

1.369 =4+2+ 2.

1.311.{1 = ﬁ]' =
x, x

e = 3
1+xz+x

1.373.(2x — 3) (2 — 1) (x + 1) (x + 2) =36.

1374.—L = L

Z+2 246. 21 =+3
? —10x + 15 3x

1
=

1.375. = S
z* —6x+ 15 —8x+15

1.376. et +Jr+ 7= sy
,jz +1 x 41

1.377.52% + 350 — x* + Txr —2=86.
1.378.23=" — 53z =3.

1.379.z Yz 332" —4.

1.380. (z — 3)° + 37— 22 =" — 3T + 1.
1381 (x — 32 =32 —5w+1—=
1.382.2° +5x+4=5 fo + 5z + 28.
1.383. 82" + 6z + 8~ 32 + 6z + I =1
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1.384.62" — 9r — 20=82x’ — 3z + 5.
Bz

1.385.x + =4
:}r -2
dags L BT,
Pz u, 3
3
L e
X —1+2+.r +x+2 4
=3z +1 2 7
1388, % =3z+1, 2w 7
x +z‘—?.r+l 2

Pignuanns 00nopioni i maxi,
U0 38008MbCA A0 VOHOPIOHUT
TIpuxnay 1.389. Pozp’szatv piBHAEES
@ —x+ 1)+ 2 @ —x+ 1) — 6z =0.

Nosigxesui ginnin
PisHanHs Bugy
A f7(x) + A 1" (X) g(X) + ..+ A, F(X) " (x) + A, g"(x) = 0,(x)

Ae n > 1 — HatypanbHe Yncno, A, # 0, A = 0, f(x) i g(x) geski dyHkui,
HAa3UBAETLCH OBHOPIAHMM BIAHOCHO GhyHKuin f(x) i g(x).
lemmm (*) plsuocvmbus PIBHAHHIO
f(x))" f (x)
+...+ A,
A (gt +4lata

a6o piBHAHHIO

5 =
An[?((:)) +An, 7(‘3 ot A L= 0,1x) =0, (e04)

TF(x)
Miacrasnaoum Q =y B cdopmyny (++) abo g(( ))7

g(x)

(*++), onepxyemo paLjioHanbHe pPIBHAHHA Buay
Ay +Ay™"' + .. +A y+A =0

(x)

Jre }+A a=0,g(x)=0, (+2)

¥ B dopmyny

abo
Ay +A. .y " +. . +Ay+A,=0
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Pose’sazanns. OgeBuaHo, 1o x = 0. Iloximmmo o6uaBi yacTiEN
piBugHEa Ha = 1 OflepRUMO
37 2 R
(2x° :::+1) +Zr f+1~6=0.
x x

2 —xz+1
e

Mozraunmo =y. PiBaannEs Habyme BUTIAZRY

y' +y —6=0. 3Bigeu y, =—3, y, =2. lIpn usomy Buxinme
PiBHAHHSA piBHOCHIIbLHE CYKYITHOCTI PiBHAHE
2 2
woztl g =zl
7

Tlepiue piBHAHHSA He Ma€ AificHNX KopeHiB. Po3n’sskoM Zpyro—
ro byme x = 1.

TIpuxnan 1.390. Poss’azaty piBHAHASA
o i
Gz—1@zx-3 3
Posg’sizanns. Po3/ILIMBILN TIO9JIEHHO YMCEIHHUK HA 3HAMEH —
HUK, OfIERIKMMO:

Jr=1_ f2x-3 _8
2r—-3 2 =1y

Pobumo zaminy iérr—f_; =y. PiBeanEA Habyne BUrIapy

y— 1_ g, abo micast mepersopens: 3y — 8y —3=0. 3igcn
Y

3HAXOMMO ¥, =3, Y, = — % (se 3anoBoabHAE). [ToBepTagMocs
. 2 —1
=3.
A0 HiACTAHOBKM 45—
7 E s bt
BigmoBizas: 50"

Mpuknap 1.391. Pozp’A3a™™v piBHAHES
Bz 8- [z=8=2 {37 21z —ss.
Posg’azanns. 3anuinemMo PiBHAHEA Y BATIIAAL:

64/(3x + 6)* — 63/(x — 9* =54/(Bx + 6) (x - 9).
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Opepxumo onHOpifiHe piBHAHHA. OCKLILKM X#—2, TO, MO—
AlmvBIM 06MAEI YacTEN pinammu Ha ‘,/( + 6)*, orpumaemo

1' 9 <9
31‘+6 3 +6

Pobumo mizicTaHOBKY 4’ oy G =y (y > 0). Pibuanas Habupae

Burasny 6y° + 5y — 6=0. 3gincy y, :%, Y, :—g (me 3amo—
BoabHAEC). [loBepTaiuMCch A0 NiACTAHOBKY, OAEPRUMO
20
=, 3BigKu x = 25.
PRI

Bigmosins: 25.
3BepHeMO yBary Ha yMOBY i BiATOBi/ib, AIKY ofiepIKaJ Imicis
PO3B'S3aHAA DiBHAHE BULY
z+logilic Ll g 1
x a x a

1 1 5
PiBHAHEA T + — =a + — Mac KopeHi T, =a,x, = —.
x a
g 1 1 A 1
Pmamx.z—;:a—— Mag€ KOpeHi &, =a,T, = — —.
a a

J@) , eo@) _

ac

OTKe, AKINO NpPaBy YacCTHHY DIiBHSHHA BULY o) /‘(.r)
samicarn ¥ BUDASJL CyMyU B3a€MHO 0GEPHEHMX HMCed, TO 10—
JiaHK¥ JIBOI 4aCTVHN MOXKHA 3HAXOINATH yCHO Oy3 BREJCHHS
JOIOMIXKHOTO HEeBiJJoMOro.

Hpuknan 1.392. Pozs’sizat piBHAHHEA

3’:c—ZJrsa: 2130
xz+3 x—

=
Posd’sazanns. 3anMCaBIIN IPaBY YaCTUHY PIBHAHHA y BULISALI
cymm 3 + %, O/IEPIRNMO CYKYIHICTH IBOX PiBHSHB:

=2 T=2
3 o e e
x+3 x+3
g .83 . 57
Posp'sizaBiy i PIBHAHESA, OlePAUMO KOperi ~3% i %"
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% . 83 57

B e
ignoBins 26 26

=g o4d 13

Tpuxanax 1.393. Poss’sizatyt piBHAHEA B e

Poszs’azanns. Hpasg YacTWHY DiBHSAHHA MOJXKHA 3alMCATH y
BULIALL CyMA §+ > TOAI Of|ePXKMUMO CYKyHHiCTH PiBHAHB: .
H—x 2z

3 =
— == P 7
. a5 7 03B’ I3aHHSA X PiBHAHD 1a€ KOPEH1

5+ /145 5+ V145
G 4— °

5+ 4145 5+ J145
g 47 "

TIpuxaan 1.394. Po3p’sizaTi piBEAHES

r2 [Pk 8
iz N 253
Poze’azanns. 3anvcaBiiy NpaBy YacTHHY PiBHAHHSA y BUTIAML

z +2
x*—x

BigmoBias:

=3i

pizEMi 3 — % OJIePKUMO CYKYIIHICTh PiBHSHbB:

- % Poss’sizyemo 11i piBHsHHA. [[pyre DiBHAHHA HE

Ma€ po3B’A3KIB.

Bignosias:

Pozp’sAzaTy piBHAHHEA:

1395.24 L—at L
xT a

1396 2= L—g=>
x a

¥ .
1.391.[ = ] +[1+1] =10

41 x 4
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x* +1 x
x

1.398.

T -
41
I—b

140045 = f‘“‘
5—x
14015/ —2 4 §Z— " _95
4°l§/z—x+ =2

14023/ + 1 + 3z — 17 =297 —1
1.403.2 6z +d -2 2xr —5 =3 {f2r — 5) (o + 1).
L1404 &+ 6 — o0 =347 3z 54

3
1.405. f = f’ oA
.z-’+3+ T

Honosnenns 0o nosnozo xeadpama

Ipuxnan 1.406. Poss’szatu piBHAHHS
1 1 40

———t =
@-2F " @ +2 %=
Pozg’sazanns. lIouno)KuMu obuaBi wacTMHM piBHAHHA Ha

= 40
0). Maemy 1 e
A0 Mat: o b BT 5
X ;
60 == = 50
5 [z’ —2) "l@i2 9

JonoBEMMO JIBY YacTyHy PIBHSIHHS 110 I0BHOTO KBaj[paTa cy —
MM /[BOX BMpasiB, foiaBIIM 0 060X YAaCTHMH PIBHAHHS IO

3
ﬁc_Mamo
T —4
2 2
5 2r! xt 40 2r*
Tl =g
[1 —Z]+I‘—4+[I'+2] 9 z*-4
2 g 4
40 2z
3ginen |—= i —
n [’ 2 z=+2] 9 ey
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abo

4

3pobumo MiJICTAHOBKY

= y. PiBHsinEA Habupae Bur—

-4
e L) s 8
nany: y :§+ y. Poap’sAzaBuin #0T0, OIEPKMUMO ¥, =3
Yy =— g TaK1M YMHOM, MAEMO CYKYITHICTh PiBHAHE
2zt BT e LD
-4 3" z'—4 3
£ 5 0
BignoBias: +2 i“ a1
ar?

Tipuknan 1.407. Po3s'sizaTy PiBHAHEA &° + ————5 =
R s @+

Po3g’azanns. JJONOBHNMO JIiBy HacCTUHY PiBHAHHS Z0 OBHOTO
2

KBasipaTa pi3HMIll, IoAaBIm 110 060X 9acTHH — S

or? 6x?

M : R
st g e ) x+3

T :—77 b
x+3 @ z+3

i
r+3

3pobumMo MNiACTaHOBKY:

3pinen 1’1—+3] =

=y. PisusiHAs Habupae BUTIANY: y* =T~ 6y. 3sigcn

x+3
y, =— 1Ty, = 1. PosB'sizyemo CYKYNHICTE PIBHAHD:
X . IZ
=—T7i——/=1
x+3 - z+3
BixnoBinnb: %

Mpuxnan 12. Posp’asamy pispaass x* — 8z —7=0.
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Poze’szanns. 3ammiieMo piBHAHES y Burasny ' + 1 =8z + 8.
JonoBEuMoO JiBy YacTMHY PIBHSHHS [0 NOBHOTO KBajpaTa,
noxasim fio ob6ox gactur 2z°. Macmo

' 4208 + 1=22" + 8 + 8
Opepaxumo (x* + 1)* =2 (x + 2). 3pigen
P4 1=+2 (x+2)
Jlare piBHAHHS PiBHOCHIILHE CYKYIHOCTI PIBHAHL:
2 —Bri1-28=0iz" + Bz 14220

Bignosigs: L u§~/—2—2

Hpuxnan 1.409. Poss’s3aTy piBHARES

a* + 100 — 1250 — 54 =0,
Po3zs’sazanns. lonosHUMO nepuii JiBa 4JIeHH PIBHAHHSA JI0 TIOB —
HOTO KBaj[paTa CyMu:

z! +10z° 4 250% — 252% — 1252 — 54 =0,
aﬁom'c-_mrpyuymmm(x2 + 52)* — 25 (2 + 5r) —54=0.
3p06muo nificraHoBKy z° + 5x = y. PipnAuHA Habupae Bur—
sy y* — 25y — 54 = 0. 3Bigen Y, =21, y, = — 2. Poas’sizyemo
CYKYIHICTb PiBHAHB:

4+ 5r=2Tiz" +5r=—2

Bigmosigs: —2EV133 '133;—* 3 ‘/ﬁA
5 2 2
Bnpasu
Poas’sazaty piBasHmE:

2
1810 4 =% L
=Sy

) 2
Ty e e e B o e L
'l[.t—l]+[z+l] 9
1412.x* — 12 4 323 =0.
1.413.2" + 42* — 42 +15=0.
1414.2* + 62° — 272 —10=0.
1415.2" —62° + Tx? + 6 —3=0.
1.416. 2" —102° + 242 + 52— 6=0.
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1.417. 2 —8x + 63=0.

1418. 2" — 82° + 64x — 57=0.

1.419.x* — 2% + x ~30=0.

38opomnso —cumempuuni piBHANNRI 5
Cumempuunus HA3UBAEMHCA Yine PAUIOHAALHE DIBHAHNSL
8udy
ax" + ax*! + a, @™t + ..+ a2 + oz +a, =0

CumerpyuHe PiBHAHHs TPETHOIO CTENeHS Ma€ BUTISA

az® + bx® + bx + a = 01 po3B’A3yETHCA IPYIYBAHHAM:
a(@ +1)+bx(x+1)=0,

spinku (x + 1) (@x® — (@ — b)z + a) = 0. Po3p’sKeMOo CyKyIHICTB
piBEsEE: * + 1=0iax’ —(@—b)x+a=0.

PoszrngHemMo yzarajbHeHi 3BOPOTHI DiBHAHHSA YeTBepTOro i
LI0CTOrO CTENeHiB, AKi MicTATHL B cobi cumeTpuyHi PiBHAHESA.

3BOPOMHHO — CUMEMPUUNUM DIBHANNSIM UEMBEPMOZO
cmenens. nasgemo pianauns sudy ax'+bx'icx’+dr+e=0, B
AKOMY BUKOHYEMDHCR 3ANCHHICNL Mid xoediyienmanu

a_ [EJ’

e \dj.

Posa’sizanns. Topimmvo o6uaBi yacTvEm Ha ” i morpymyemo
TepLInii 9iIeH PIBHAHHSA 3 II'ATUM, IPYTHiA — 3 YeTBEePTUM:

[az-+ ] lbx+ )+c-0. E
e[;z’+;]+d[zz+%]+c:0.

BukopucToByi0UM 3aJIeRHICTL MixK KoedilicHTaMy PiBHAHHS,
3anMIIeMo HOTO y BUTIAZL

L +—+d :+1]+c o @
d? d
BBoMMO ZIONIOMIZKHY 3MiHHY:
%’*é: : (+4)

Tizrecemo o6uaBi 9acTHEN PIBHARHEA (**) 10 KBajgpaTy i Bu—
AlIMMO KBaJIpaT NepuIoro i KBaapar Apyroro BMpasy:
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(##%)

TlincraBuBiim sHAUERHS () i (+*+) y PIBHAHRA (+), oepxnu —
Mo piBHsHEA ey® + dy + ¢ — Te =0, sike i poss’sxemo. Toxi
TIOBEPTaEMOCH JI0 Mi/ICTAHOBKH.

Ipuknag 1.420. Poas’ma'm PiBHSAHHA

—16x° + 7% —32x + 16=0.

Posag’. AzaUN. Hepexonycmocb 110 PiBHAHHA 3BOPOTHE:
4 [ 16
16 32
THHY Ha & {z = 0). ITicais TpyIIyBaHHA OflepXKUMO

4fe+ 4 Z)-16[=+ 2170

] piBHICTE BUKOHYeThesA. Tlofinmmo o6uagi gac—

ITosraunmo x + % =y, 3BiIkN

ey (+)

z* +
x

Tincrasumo (*) B piBHAHHS, otepKuMO
4(y* —4)—16y + 7=0,2604y* — 16y —9—0.

3Binen y, =§, Yy =— % Posp’sixkemo cykynHicTs piBHAHB
2.9, 2085 5T
I+;—§ b3 z+;7 3

Bignosiae: 4;%4

TakuM 9UHOM, AIKIIO 3BOPOTHLO —CHMETpMYHE DiBHSHHA

TIAPHOTO CTeMeHst

@™ +a, x* 4 ta, K T+a, =0,
ro‘immo Ha 2* (x* = 0). ITigroryemo BBeserHs HonOMixKHOrO
HEBIZOMOT0, [IOTPyNyBaBILY “JIeHH, PIBHOBI/IaNeH] Bix 10—
HaTKy 1 KiHIA JTiBOT YacTuHM piBHAHEHS.

FKII10 3BOPOTHBEO —CHMETPUYHE PIBHAHH HENIapHOTo cTe —
TIeHs, TO BOHO 3aBXJIM Ma€ KOPiHb & = — 1, NpU4I0oMy qacTKa Bij
AlNeHHA NiBOi YacTMHM pIiBHAHHA Ha T + 1 € 3BOPOTHLO —
CUMMETPUYHUM MHOTOYJICHOM TIapHOTO CTelleHsd.
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1421L.2° —22° —2r+1=0.
1.422.2° —3z* —3x+1=0.
1.423.32° — T2’ —Tx+3=0.

L iasE
1

142527+ L 2l l]
2 |

<5
1426.5 ¢ 1—?73[5
=

1.427.2% + x* =102 + = + 1=0.
1.428.2° + 42’ — 7' — 4+ 1=0.
1.429.x* + 2* —62* + 3x+9=0.
1.430.9x* — 182° — 72" + 120+ 4=0.
14312z —32® +5¢° — 3z +2=0.
1.432.2* + 52 + 42 —Hr+1=0.
1433.7° + 2¢° — 112* + 4z + 4=0.
1.434.2x" + 3x* —13x* — 6z +8=0.

Memod noxidnoi nponopuyii
JIBa TOTOXKHO pir-mi anrebpaidHi fpobu MOXKHA POITIANATH

AK MPOTOPIIi0 2 _C e a b c,d — MHOTOUYJICHY BiIHOCHO T,

b d
Y, ..., 2, 30Kpema, b =0, d=0.
Teopema. Sxwo 3adana nponopyis %:3 (b=0, d=0), mo
cnpasedausi pignocmi

a+b_c+d a-b_c—d a+b_c+d

5~ 4 B 5alli—biiooa, (@=bc=d),
AKi HAZUBAIOMBCA NOTIONUMU NPONOPYIRMU.
Hosedenns. %--E 3+ 1,24. 1 d
3BiIKK a+b_c+d *)





[image: image58.jpg]56 - Paspnin 1. ANTEGPA

abo

1 =1

-b_c-d

3BiAKN TR e

Tlopimimo nponopio (+) Ha TUPOHopHiio (+#) (AKio a = b,
¢ =d). Maemo:

! olR
o aln

(+#)

a+b_c+d
a-b c—d
Mpuknax 1.435. Posn’szaty piBHAHHEA

2’ —z-2+z 5 —z-2

22—z -2z frt 232

(x%%)

=19
5

Posg’ uaamuz ananemo TIOXIiJ{HY IPOHOPIIiIO (##%)
et A L e e R T
ZrJz —z—3 129 2 77
Bammemo OnepxaHe PIBHAHHA y BUTIANI
@~z -2 +a° =43
FosE g . 12
Ille pas cxnazemo moxizy Tponopiio (*#+). Maemo:

W —a— 2+x)‘_25_ &t —z-2+2 B
Wz —z—2 - )k Jri-z-2-x .
Po:m FIKEMO CYKYIHICTE piBHAHE
e e 5 V& —z—2+x
Jx —zr-2-x J.r —x—-2-x
B koxHOMY i3 mix Bunazkis, me Paz CRJIajieMo noxijHy mpo —
nopniio (+*x). Maemo:

=-5

2y’ —x2—2-¢ 2yt —x—2 4

1), =5 2) = ==
:’—xfz_g, z’—z~2‘i
F e Eet= )
5z + 4z 4 8=0, 52% — 9z —18=0,

Hewmae giticaux KOpeHiB =3 x,=-12
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IlepeBipkoi0 Bu3Ha4aEMo, 10 T;=—1,2 He 3aJ0BOJLHAC
piBHAHHSA.

BignmoBiae: 3.
TTomiTvMo, 1110 MeXaHigHe 3aCTOCYBAaHHA METOAy MOXifHOL
1Iporopii MoXXe OpUBECTH Z0 BTpaTi Koperis. Il[o6 sanofirru

npomy, notpibEo mam’araTi, 1o i3 mpomopnii — = % (b=0,
d = 0) cnigye icHyBaHHA HOXigHOI mponopmil Z * : :’;+ :

JloflaTKOBI yMoBia = bic=d

Toﬁfromnug=l|a==1 A

Amagnoritro, i3 mponopmii %:5 (b=0, d =0) BunmBac
=b-ic—d

a+b c+d

TpaBUJIBHICTE nponopnji TIpY ONATKOBIM ymMoBi

az—bic:e—d(Toﬁ'mg*—liax—l].()mxe,pma’mam

PIBHAHHSA MeTOZIOM MOXijHOI mpornopmii GasyeTses HA TAKMX
TeopeMax:

Teopema 1. Piguanus

L@+ L@ _ 0@+ 0@ o
@ -h@ o@) -0k
€ HACAIOKOM PIBHANNA .
1@ _e@ (+=)
@ 9, @'

AKUWO NPU FHAUCHHAT X, 5Ki € KOPEHAMU PIBHAHHR (*+),
06u0B1 WACMUHY Y020 PIBHANNS He OOPIBHIOIOMD 0OUHUY.

Teopema 2. Piguannus
L@@ _e@ -9 @ )
@+ L@ o @+ e @

€ HACAIOKOM PIBHAHNA

i@ _e@ o
@ 0@

: "
AKUO NPU FHAUEHHAT T, AKi € KOPEHAMU DIBHANNA (¥+),
06u08i YaCMUHL Y020 PIBHAHNS He 0pisnIooms —1.
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Tpuxnan 1.436. Poss’sizatut piBHARAA
NE+3+Jr—-2 Jr+5-—Jr-2
Jz+3-Jx-2 Jr+5+ z-2
Poss’szanns. 3'AcyemMo, B AKUX BUIIAIKaX JIiBa i TpaBa qacTy —
HM lasoi nponopmii JOPiBHIOKTE OXMHMII.

JliBa yacTMHa jfaHOl mponopmii KopiBHIOE 1, KoM =2
mpaBa HacTMHa JIopiBHIOE 1, Konm x=2. OTXKe, pobumo
BUCHOBOK, 110 X=2 — KODPiHbL JaHOro PiBHAHHA.

ITo6 3maitTy iHII KOpeHi (AKILO BOHU iCHYIOTH), OCKLILKY
06uABI YacTMHM DiBHAHHA JOPiBHIOIOTE 1, TO He MOXHa
KODMCTYBaTHCH TEOPeMOIO 1, To6TO piBHAHHSA

W43+ z—2)+Wxr3-Jor—2)
Wr+3+Jz—2)—(fx+3-Jx—2)
_WEtb-—Jr -+ (frt5+x—2)
C (EHb-Jr-2)—(Jz+5+x-2)

o' i3 deis

He € HaCJIIKOM faHoro piBHmHHS. (OgepxaHe PIBHAHHA He
Mae KOpeHiB i, K110 He MPOBeCTH IOIepeaHiii aHai3, MoXHa
BTPATUTH KOPiHL T=2).

3’scyemo 5K Tpeba po3s’a3yBaTy piBHAHHA.

BigmiTimo, 1m0 o6uzsi wactuam ganoro piBHAHHA HI PN
SIKUX 3HAYEHHAX T He JIopiBHIOWTL — 1. Takum YUHOM, BUKO —
PUCTOBYIOYM TEOPEMY 2, OflePIKIMO

Wr+3+ z—2)-(Jz+3 —Jx—Z) i
We+3+x-2)+(z+3-Jz-2)
_Wx+5-—Jx-2)-(fx 5+ z-2)

PR e i 2)+(\/§+‘+\/T)
abo E A

= 3 & ﬁ\/.x +5
Opiep3kase PiBHAHHA € HACTIIKOM JLaHOTO PiBHAHHHA, 8 BOHO
Mag€ E/IMHMI KOpPiHb =2,
Bignosins: 2.
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Bnpasu

PosB’sAsaTy piBHAHHEA:

1431212—31%75\1’—31_7

22! 3x—zr’ —3x 3 .
"438.J8+1+z’+,)4—z+z’=Jﬁ+z_

Brzt+al —Ji-z+2 Jio -2
1439.‘—_\11er7+ VIZ*5:3

Po3s’a3ysanns pisusny sidnocno xoediyienmis
Tipuknaz 1.440. Poap’szaryt piBHAHHES
@ -1+ 3+ )Ex-VB-1)=0
Po3g’sizanns. IlepeTBOPUMO JIBY YaCTHHY NaHOTO PiBHAHHA:
-2 4144832 -3-VB+4z-V3-1=0,
z' -2’ + 4Bz +4x-3-28=0
BBefieMo JIONOMiXKHMI NapameTrp, MO3HAYMBIIN B=a
PisusnHsA HaOyBa€ BUTIANY:
z'—22° + dax + 4z —a’ —Ja =0
Po3B'sKeMO 1€ PiBHSAHHA AK KBaJpaTHe BiJHOCHO Koe—
dirienTa a: -
@ -2@2x—1la—(z' —2a* + 42)=0.

a,=2r -1+ 4z’ —drt+1l+a’ 2" +4x=

=214 J@+ 1) =2c -1 (@@ +1).

JlaHe piBHAHHA PiBHOCHJLHE CYKYIHOCTi ABOX PiBHSAHB:
a=z'+2xia=—=z"+2r-2
TToBepHEMOCH JI0 T1i/ICTAHOBKY:
B=x*4+2rB=—2a"+2c-2
Poss’sizkeMo 3Hai/IeH] PIBHAHHA BiIHOCHO Z.

1) 2* +20-V3=0. 2) 2t — 2+ 2+ /3 =0.
T, =—1tq1+ V3. Hewmae J{iiCHUX KOpeHiB.

Binmosigs: — 14 1+ 3.
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Bnpasu
Posp’azaty piBHaEEs:
1.441.2° + 202 + @’z +a—1=0.
1.442.2° + 2T 2* 4 Tz + 47+ 8=0.
1.443.42° — 45 2% 4 52— 25+ 4—0.

Teopema be3y i ii Hacnigku

HAxuo xoediyienmu saedenozo pisnanns
"+ 2" +a, 2" . ta, =0,
oea, a, a,..., a, — yiai wucaa, mo yiai KOpeni piBHAHNS Caid
wyKamu ceped inbHUKiE BinvHO20 wACHA.

FAxio ninmit Kopins Z; miAbopom 3Halilenyit, To fiauMo Ha
« — x,. JacTKa BiJf MJeHHA — MHOrOUIeH (n — 1)~ro crenens.
AHAJIOTIYHO IIyKa€EMO #0ro KOpiHb.

IIpozoBxkyemo neit npornec 710 THX Iip, HOKM He 0flepKIMO
TCJsA JLNEHHsA MHOTOYJIEH ZIPYTOro CTemeHs. IlpupiBaaBImM
J0r0 210 HyJIAI, OXEPKMMO DIBHAHHS JIDYIOro CTerens, KopeHi
#IKOT0 3HAXOIMMO, PO3B'A3YI0YY KBaJ[paTHe PIBHAHHS.
Tpuxnan 1.444. Posp’ssatv pisaanss

a2 — 2?7z _g=0
Pozs’szanns. Lim KOpeHi IIyRaeMo cepe| uucen +1; +2,43; +6.
IigcraBusoun ni uncsaa B PIBHAHHSA, 3HaXOAMMO KOpiHb
&, = — 1 limimo JjaHuii MHOTOMIEH Ha 2 + 1:

2 —Tx-6 |z 41
' fx © — z —

- -z
—a -z

—6x— 6

> —6x— 6
0

Posp’asyemo onepxane piusruEs 2°— - 6=0, Braxommo
KOpiHb cepex AlMbHMKIB BiIbHOrO UieHa MeTozoM minbopy.
Maemo x,=2. BukoHaemo jineHns:
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z — =B =2
2 — 2 +2x+ 3

2@ — 2

2z — 4x
3z —.6 .
3x—6
0

Pozg’si3yi0un piBHAHHA x2*4+2x+3=0, 3HaX0MMO, 110 BOHO
He Mac JifCHUX KOPEHiB.
Bigmosias: —1;2.

PipHaAHHA, AKe Mae paioHanbai Kopeni

a, 2"+ e, 2 F e, a+a, =0,

deay, a,, ..., a, 5 @, — Yii wucaa, 3800umvca 00 PIBHANNR, AKE
Mae uini Kopeui.

TIOMHOKMMO HOYJIEHHO 0OMABL FaCTHHI piBHAHHA HA uo"".
OpnepxumMo

oz e et e, Tt ayta
TlozHaIMMO

0.

a, T =Y. ()
Tlicsist Takol MiZCTAHOBKM PiBHAHHS HabyBa€ BUNIANLY
y eyttt Y+ aige=0.
fAxio flaHe PiBHAHHA MaJO parioHalbHl KOpeHi, TQ Ofiep —
JKaHe Mae 11iJ1i KopeHi, AKi, K 1 B IIOHepe/iHLOMY BUNAZKY, CIL/
nIyKaTy ceper AIBHUKIB BINBHOTO HJeHA.
Po3p’A3aBiuy ofiepKaHe PiBHAHHSA, IOBEPTAEMOCE 10 ma—
CTaHOBKM (*) 1 3HAXO/MMO KOPEHi IAHOTO PiBHSHHS.
Tpuxaan 1.445. Poss’szami PiBHAHHA
52° — 6x* + 11z —2=0.
Pose’azanna. [loMHoXMMO 06M/BI JaCTUHI piBHAHHA Ha 5.
Maemo: 5° 2 —6-5° 2* + 55 - 5z — 50 = 0. [Tosmauymo
S5r =y, (%)
Tozii piBHARHA HabyBae BUTIIARY
y® —6y* + 55y —50=0.
Ll KOpeHi #Or0 IIYKAeMO cepejl AIMBHIKIB Hica 50 (Tobro
cepen +1, + 2, +5, 10, £ 25, -+ 50). Maemo: y, = 1.
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YacTKa Bijf Ainenms MHOrowmena y' —6y® + 55y — 50 na
y~—1 nae Tpuusen y* — 5y + 50, aKuii He MaE milicHUX KOpeHiB.

Toseprarouncs o mizcranoskm (##), oflepakumo x = é

Bnpasu
Buaitn ocTady Bif fistenss:
1.446. (3z* — 22° + 52% — 2+ 2): (z — 1),
1447 (2° + &' —32° + 42* — 52 —6): (z + 1).
1.448. (2" + 2° —32* + Tx — 5): (x — 2).
1.449. Tpy sikomy sHavenHi a MHOroweH & — 32° + 52 + aupn
Alnenni Ha x +1 fae ocrady, 1110 fopiBHIOE 47
1.450. ITpn sxoMy 3mavenni a mMuorowsen 2r° — 3z° + 11z° —
~%-+a 0pu AlIeHrl Ha 2 + 2 a6 ocrauy, 10 HopiBHIE 37
1.451, lano mHOTO4MeH 21’ — 32* — ax + b. fKi ol 3Ha
“IeHEA HOBMEHI IpyiimMaTyi a i b, 1106 MEOTOIICH Iy ieHH] Ha
Z + 1 faBaB ocTauy, {0 JOPiBHIOE 7, a Ipy AiisieHHi Ha & — 1 —
ocTaqy, 110 NOopiBHIOE 57
1.452. Busnauuru, npu AKOMY 3HayeHHi k MHoroumen
z* — 42° + ka® — 13z 4 6 mimrTBCs Ges ocTadi Ha - - 2.
1.453. TIpu sikmx 3mavenHax a i b muorowsen ax’ + bzt —
— 37z + 14 gimnrees ma 2° 2 — 22
Posknacty na MEORHEMKN:
1454.2° — T2 | 162 — 12,
1455. 2 — 22° + 50 —8r 4 4
1456.2' —32° + 2 + 3z 2
1457.2° + ' — 62° — 142* — 11z — 3.
Po3p’ssaty piBHAHMs:
1458.2° — 8z’ + 132 — 6=0.
1459.%° —4x® { 24 6=0.
1.460. 2° — 7z 4 162 — 12 =0,
1.461. 2° —3x* + 52— 6=0.
1462.2° — 2° — 8z 12=0.
1.463. 2" —22° 4 52° — 8z 4 40,
1464.2' ~32° + 2* 4 3z —2=0.
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1.465. 2" — 32" — 8z’ + 12x +16=0.

1.466.2° —x* —32® + 5z —2x=0.

1.467. 2% — 2x* — 4x® + 4x* 52 +6=0.

MeToa Heo3HaYeHUX KoedilienTis g

Cepey criocobiB posKJIafaHHA MHOTOYJIEHIB Ha MHOXHMKN
3acJyroBy€ yBaru MeTOJl HeO3HaYeHUX KoedimieHTiB. Voro
cyTh 6azyerbes Ha BJIACTMBOCTI TOTOXKHOI PiBHOCTI IBOX MHO —
rO4JIeHIB.

J[Ba MHOZOUACHU HOWYMD GYMU MOMOIHO PIBHUMU modii
MmiavKu moodi, Koau Koepiyienmu npu 00HAKOBUL CIMENEHAT T
pisni Mide c06010, Mo6MO NP a, T +a, 2ttt a, Tt
+a, =bx" +ba"" +...+b, = + b, maexo

a,=b,
ay =0,
a, =b,.

Hexaii BifjoMo, 1110 B pe3yJbTaTi AeAKMX NEepeTBOpeHb
OZIePKYEThCA AKMICH MHOTOHJIEH, KoedillieHTH AKOro He—
Bizomi. 1Ti KoedinicHTN NO3HAYAIOTH GyKBaMy i POSIIAAAIOTH
ak gesizomi. Jlani AnA O3HAYEHHA IUX HeBijoMUX Koe—
inicHTiB CKIA/IAETHCA CUCTEMA PiBHAHD.

TIoACHMMO IIe Ha TPUKJIaji.

Ipuknag 1.468. Ilpy AKMX 3HAYEHHAX @ i b MHOrO4JIEH
2 —32° + 32" + ax + b mismreea Ge3 ocradi Ha TPUUIEH
at —3z 4+ 4
Poss’szannst. IIofaMo MHOTOYJIeH JeTBePTOro CTeNeHs . y BUT —
sz OByYTKY ABOX KBaJPaTHWX TPUHJIEHIB:

24— 32 +32° +ax+b=(x" —3x+4) (&* + px+q)
abo micJis epeTBOPeHHs. MacMo

NosinkoBu# Bignin

Pisnanna f(x) = o(x), ae f(x) i o(x) — anrebpaiuHi GyHKUIL,
npmyOMy X0 61 0fHa 3 HHX ippaLioHanbHa yHKLiA, Ha3nBaeTLCA ippa-
LiOHANILHUM PIBHAHHAM.
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x* —3z" +3z* +ax + b=
=z'+(p-3) 2’ +(q-3p+49 2’ +@4p-3x+4q
TpupisHioun Koedimienty npn x°, 2, = 1 BimBHI wieny,
O[ePIKYEMO CHCTEMY:

p—3=-3
g-3p+4=3
p-%=a
4q=b

3Bigen p=0,g=-La=3b=—4
Bignosige: a=3b=-4

Bnpasu

1.469. IIpu sikomy 3HaYeHHi @ MHorouJeH x° + 6x’ + ax +5
nimTsest 6es ocradi Ha 2* + x + 17

1.470. IIpn sxux 3Ha4YeHHAX a i b MHOrouseH x* — z° —
—92° 4 ax — 10 gismTecs 63 ocraui Ha x° + 2 + B?

1.471. IIpu AKMX 3Ha4eHHAX a i b MHOrowsen x* — 2z’ +
+ ax® — 3z + b minuTeest 6e3 ocraui Ha 2’ — 3x + 32

Po3B'A3YBaHHA IDDAUIOHANLHNX PIBHAHL

3posymizno, mo po3B’A3yBaHHA ippallioHaNLHMX PiBHAHL
MoJIATaE y 3BeJIeHH] IX 10 BIAMOBI{HMX pallioHaJILHUX PiBHAHD,
AKi € HacJiKaMM AaHuX ippanioHaJbHMX PiBHAHL. OfHMM i3
CTaHAAPTHUX CIOCOGIB PO3B’A3yBaHHA ippalioHaNbLHMX PiB—
HAHD € 3BLILHEHHA IX BiJl KOPeHiB Ipu I01IOMO3i HoCiJoBHOTO
TijfHeceHHA 060X YaCTUH PiBHAHE /0 Bi/INOBIIHOTO CTeNeH.

TTomiTiMo, 110 KOJ¥ NpY PO3B’A3yBaHHI ipparioHaJbHIX
PiBHAHB 06MABI #10T0 YaCTHHM MIAHOCATHLCH 1O TAPHOTO CTene —
H#, MOJKJIMBO [TOPYIIIeHHS PIBHOCMILHOCTI i MOABA CTOPOHHIX
KOPeHiB, AKi BUKIOYAIOTLCA P JIONIOMO3i TTepeBipKu.
Hpuxnan 1.472. Po3s’A3aTit PIBHAHHA:

J9—5z — Bz —2=+x.

Poszg’'azaunn. 1—# cnocib. IligHecemo obuaBi wacTuhmM
PIBHAHHSA /10 KBaJpaTy:

9—5x+3x —2—2427x — 18— 152* + 10z ==z,
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3Bigcu
7—3x=2- 152" + 37x — 18.
3HOBY IIiJIHECEMO JI0 KBaJIpaTy:
49+ 9x* — 42r = — 60z” + 148c — 72,
T06TO
69z — 190x + 121=0,

3Bigen x, = E, x, = 1. Pobumo miepeBipKy i mepeKoHyeMoCh,
1 2

69
110 T, — CTOPOHHI KOPiHb, a X, 330BOJILHAE aHe PiBHAHHA.
Bignosiasn: 1.
9 — it cnioci6. 3amuieMo DIBHAHHA y BUTIAAL:

= Bx—2+=.
1le piBHAHHS PIBHOCU/IBHE CHCTEML

9—5x>0,
3r-2>0,
x>0,

(a—bxy=(Bx-2+z )

3Bincn

1- 02 =23% —2z. A

TlpaBa uacTMHa DiBHSAHHSA TPy 6y/b—AKOMY JOIYCTUMOMY
apaueHHi x HeBif'eMHa, TOOTO HOMOBHIOEMO CUCTEMY Iie
OJIHIEIO JIOIATKOBOIO yMoBOlO

- <, <
3 i
11-9x >0,

(11— 9z)* = 4 (3x* — 2x),

abo

@t

T
=5 g

69x* — 190z + 121=0,
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IA

11
11 =
Sr<i—= ’
-1‘_9,3 9

1

<z
60
1

il

=

Cuerema (*) mMae onum poss’asox x=1, aKui i € KopeHem
PiBHAHASA.

Bignosins: 1.

Meroz cknagaHEs 3MilIaHNX cucTeM piBHAHE i HepiBHOC—
Telt (IpUERHAHHA 710 OGJACTi JOMyCTMMMUX 3HAaweHE yMOBU
CIiBNajiavHs 3HaKiB 060X YacTur PIBHSHHSA) 4acTO 1a€ MOXK —
JMBICTh, He PO3B’A3YIOUHM DIBHAHHA, BUSHAYNTH, 110 BOHO He
Mae AificHUX KopeHiB.

Mpuxnan 1.473. Poss’sizatn piBHAHHESA

VE-2-r—3=vVz+1
Pozs’asanns. 3uaiinemo obnacrs AOMYCTUMMUX 3HAYEHB 1LOTO
PIBHAHHSA, OPUEHABUIM [0 Hel yMOBY CIIBNAZAHHA 3HAKIR
obox wacTun:

2
3
x

8] wir

x—-2>0,
2r-3>0,
x>0,
JZ—2- 2z —3>0,
3BiziCn
x>2, x>2
abo
x—222x -3, <l

Cucrema Hecymicra. OTse fane PIBHAHHSA He Ma€ KopeHiB.
Tipurnan 1.474. Po3p’sizatu piBHAHHA
V2+E-—2 =z -2
.

Posze’nzanns. Iipuennasum no obmacri JONYCTUMUX 3HaYeHb
PIBHSHHS yMOBY CTiBIa/laHHS 3HAKIB 060X YacCTUH PiBHAHHA,
OZIePKUMO:

2+x—2'>0,

x>0,

Vz —2>0,




[image: image69.jpg]Po3n’'A3yBaNKA IDDAUIOHANLHMX BIBHANG 67

3Bigen
2
x?—x—2<0,
P 0<z<
x>0, MaeMo sz <2
>4
x2>4;

15 cuerema HecyMicHa, To6TO flaHe PIBHSHHA He Mae KOpeHiB.
Tpuxnap 1.475. Poss's3ati PpiBHAHESA
"/5x+2—§5:c——2=2.
Po3g’sizanns. PIBHAHHA TAKOTO BUIY po3B’A3y€EThCA TifiHe —
CeHHAM 060X YACTVH JI0 TPETHOTO CTEIIeHst 32 GOPMyJIon

(@—b} =a® —b* —3aba—b).
OnepxuMo

542 (5z—2)- 3Y25c" — 4 (B +2 - Yoz —2)=8.
G

BpaxoByi0u¥, 110 32 YMOBOIO 35z + 2 — oz —2 =2, Mmaemo:
463z —a=8 Y —4=—2

3
8 243
3pigky 26x° —4=—o-, T=F 7
27 9
Bigmosian: £ Z——;/?

B [eAKMX BuIAafKax AONLILHO samiEUTH ippamnioHaJbHE
PIBHSAHES PIBHOCHILHOIO PAIiOHAJBLHOIO CHCTEMOIO pu Ko—
1OMO3i BBEZIeHHS JIeKIIEKOX JIOTIOMIZKHMX HeBifoMMX.
Tpuxiayn 1.476. Posp’sA3aTy PiBHAHHA

-+ Jx-1=1
Posg’szanns. TosHawmmo 2 —x =a’; 2 — 1= b?. lonamo JiBi i
TpaBi 9acTHHY IUX PiBHAHB i BBezieMo iX B yMOBY PiBHAHHA.
OpiepsXuMO cHUcTeMy PIBHSAHB, KY PO3B’A3YEMO:

@ +b =1 b=1-a,

a+b=1, o +(l—af=1

Po3p’A3aBIIYM Apyre PiBHAHHA CHUCTEMH, 3maiiemo a, =0,
a,=1a,=— 2 i, moBepTalOYMCh N0 MiZICTAHOBKY, OfIepEHUMO
x =1z =22y =10.

Bignosizas: 1,2,10.
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IHozi crannapTHMIA criocib po3p’a3yBaHHs ippanioHaTbHMX
PiBHAHL OPMBOAMUTE JI0 TPOMI3/IKMX NepeTBOPeHk, AKi MOXHa
CIPOCTUTY BBeJIeHHAM JOMOMiKHOI 3MiHHOI.

TIpuxnan 1.477. Po3p’A3aTv PiBHAHHA
Jiz -6+ Jr+3=9
Po3zg’azannn. Ilosrauumo 1/.z' +3=y,y>0,moni x=y*-31i
V7

piBHAHHA HabyBae BurIAAy /7y’ — 27 + y =9. Po3s’ssyioun

jtoro maemo y* + 3y — 18=0,y, = — 6 (se 3a0BONLHSAE), Y, = 3.
IToBepTaumuCh /10 HiICTAHOBKM, 3HAXOAUMO & = 6.

BigmoBigs: 6.
Tpuknan 1.478. Po3p’a3atv piBHAHHESA
Yx+59 -Yxr-4=3

Posze’sizanns. Hexait Yz —4 =y, roni x =y* + 4 i pipuanns
HabyBae BuraIsAy

[y* +63—y =3 a6o fy° +63=y+3

3izen y* + 3y — 4 = 0. Po3’si3y104n Lie pIBHAHHSA, OfEPIKYEMO
—4, y, =1 TloBepTawuuck N0 MiZACTAHOBKM, MaEMO
——60,z, =5.

Bignosigs: —60; 5.

Bnpasu
Po3s'aAzaTy piBEAHAS:
1479. 1 -3z — Pxr —1=+z.
1480. Jiz +1—F-2x =z + 2.
1481 2r —1—Jr—1=Br -2
1482.31+ vz + {1 -V =2
1483, {24+ vz -5+ vz =1
148436z +7-{hr —12=1
1.485. Yz + Yz — 16 =¥x—8.
1486.3z — 1+ 3z —2-32r-3=0




[image: image71.jpg]P03B'A3aHHA DIBHAHb NI3HWMM METORAMA

Po38'A3aHHA DIBHAHL PI3HUMN METOAAMK

Bnpasu
Pozp’sizaT PiBHAHHA!
2
14875+ %5 T:"E_+ 4=0.
z 2+ -5
1 F=va,

1488 —— — — ———— =
z@+2 (c+17 12

1489.2* +x+x ' + 2t =4

1.490.!—21———z’+4z:&
2t = 10

1491 ( + 3 — (@ + 1)" =56.

1.492. 4:-+12r+9+iﬁ41

1.493. (zru)jr_(a:;t)i_x__ﬂ'
—a)’ —z@x-a+z 1

l4941+\'1+:t Jxi =24 =z ¥
1.495. 3z = I+172

1496[I+5] +4{ ]

x x+5

1497.2° + 3 — 18+ 4x* +3x—6=
1.498. =% + 32 —24f® +32=3

4 M:z
Vz+2 5

1.500.
3

1501z ¥z —YzJx =56
1.502.2¥z + 5¥x —18=0.

Vz + ¥z
1503322
Jz -z

1.504. .t+1+,/4>t+ 13 =43z + 12.

1.499. ———

=3,




[image: image72.jpg]70 - Po3gin 1. ANFEEPA
1.505.2" —4x — 6 =+/22° — 8z + 12.
1.506. (2* — 62)* — 2 (x — 3)* = 81

i bl 10
1.507. — =—
o x+2° 9

6 8
Ei0@+Y) @@+ "

1.509.(;:4—4)(z+1)—3,/x2 +50+2=6.
1510. 327 — 2z + 15+ Bz —2z + 8=1.

1.511.—-%"”’4‘2L L e ety

L512.(z+ 2" —1) (@ —2? —1) =1,
1513. 36— +Ja-2b-2) + b2} 1

Jia - =y —Ja—x)o—2) + o2 o3
81x?
9+ x

1 Y21
l‘SIS-W: + ?ﬁ- =16

Lsig=c L el S
Vz+¥z Jz—Vz 3

1.508.

I

1.514.2" + =40.

WTY4Hi CNOCOGK PO3B'A3YBAHHA CUCTEM DIBHAHL

Kaacudixysam cucremu pisusns 3a MeTofamy ix poss’s—
3yBaHHA CKJIaJHiNIe, HIXX PiBHAHHA. 30BHILIHLO CX0XIi cuc—
TeMK iHOAI pos3B’A3yIOTECH pizEHMMM MeTonamu. PosrisHemo
nekisbKa NOpuKaaiB.

Hpuknax 1.517. Poss’szay CHCTeMY PiBHAHB:

-yt =1,

xly —axy? =2
Pose’nzanns. IlloMHORMMO 06MzBI TacTuEN JAPYroro piBHAHHA
cucTeMy Ha —3. Maemo:
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LY.
— 32’y + 3xy’ =—
Ilonatoun mno4senHo obuzBi YacTMEM DIiBHAHBL CHUCTEMH,
onepyemo: (x — y)* =1,z — y = 1. Po3B’mKeMo cucTeMy:
x—y=1, — =1,
s it
'y —ay’ =2 Ty (x—y)=2
z-y=1
2y =2
Ilopanbile po3B’A3aHHA Ii€l cucTeMM He CTaHOBUTH =
‘TPYAHOLLIIB.
Bignosigs: (2;1),(-1; —-2).
Tlpuknax 1.518. Po3p’aAsaTv cucreMy piBHAHBL

3BiAKYM

a =
L'y +ay* =6
Po3zg’sazanns. JlaHa cucTeMa 30BHIIIHBO Harajye IONEepenHIo
cucremy, ajle po3B’s3yBaTH i el 30BeiM iHImMM criocobom.
ITopiBHsieMO BiJTBHI 4JIeHN PIBHAHL CHCTEMM:
{a:’ —6y’ =4
Txty + Toy® =42
Topi maemo: 6x* — 6y° = Tx'y + Txy*.
HozzumMo ob6upBi wacTuEy piBHoOCTi Ha y* (Y = 0):
(P - SN -

= 7

y TR
Hoauaqnmo% — a. Ontepxyemo: 6a® — Ta* — Ta — 6 = 0. Pos—
B'SI3yI0UM OfieprKaHe KybGiuHe piBHAHHSA, MaeMo a=2.
IToBepTalouMCh KO Mi/ICTAHOBKM ; =21 po3p’A3aHHEA AaHOL

cucTeMy 3BOAMMO JI0 PO3B’A3aHHS PIBHOCHIBHOI i cucTemu:
(2 =29y
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Cucmenu pisusns, aisi vacmunu sxuz 00HOpiIONi

Poaruistremo poss’sisysanss cucrem suny
A y)=aq
‘B (@ y)=b,
Zeaib — unena, a A(x;y) i B(x; y) — onmopizni Bupasu
BiHOCHO T i y.
Ipuknan 1.519. Pozp’asatu cHucTeMy piBHSAHB
220' —3ay —y' =1,
{3::’ —day +2y’ =6
Posg’azauns. 1—it cnoci6. Tlopisarsiemo npasi wacruan

PiBHAHB cucremu. Ina nnoro obuaBi gacTuaN nepuoro
PIBHAHHA MOMHOXMMO Ha 6:

122 — 182y — 6y*
3x* — 4zy + 2y =6,
Toni 12" — 187y —6y* =32 — day 4+ 2y*. 3Bigen 9z*—

—14zy—8y*=0. Posp’sayioun ne pisusnus sk KBajpaTHe Big—
HOCHO T, Ma€MOo:

6,

S ly-+1ly
xr = 9 .

Hana cucrema piBasAns piBHOCHILHA CYKYIHOCTI cucTem

lr =2y, i JE=- ; Y,

2 T

2x* —3ry —y*=1 22% —3ay — y?

Poap’szyioun ix cniocobom T/ICTAHOBKM, MaEMO:
4

(x = o T p

8y' —6y’ —y'=1 32 204 ,
£ A

Bigmosinn: (2;1),(-2;-1),

L haral ol o g T
{ V59’ \/ﬁ]’[«/ﬁ’ JsTaJ‘
2 -1 cnoci6. Tak camo, sk i B TonepeHEOMY po3B’azanHi,
OAEPIKYEMO OfHOPiZIHE PIBHAHHA,
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9x® — 14xy — 8y* =0.
Tlonimmo o6u/BI YacTHHN PIBHAHHSA Ha y? (y = 0). Maemo:

x 5
Tloznaunmo — = 2. Pisusinnasa Habyzie BULY
y

92* — 14z —8=0,

£ 4 g =
3BIKN 2, =2,2, = — oy JlaHa cyucTeMa PiBHOCWIIbHA CYKYITHOCTI
CHCTeM, KOKHY i3 SIKMX PO3B'A3yEMO METOZIOM TiZIcTaHOBKM:
LA A
Yy y 9

22 —3xy —y' =1, 25t =3y —y*=1
3 — i cnoci6. BukoHaemo MiICTaHOBKY Y =mx:

2x* — 3mx® — m*z’ =1,

3z — dmx® + 2m’z’ =6,
abo
242 =3m —m?) =1,

z* (3 4m + 2m*) =6, .

Tlozximmo JiiBy i paBy YacTHHY [I€PIIOro PiBHAHHSA CUCTEMU
HA BiJTOBiNHI YaCTUHM PYTOTO PIBHAHHSA:
2-3m-m? 1
3-4m+2m® 6

3pigku 8m* + 14m — 9 =0,m, :%; my=— %
Jlana cucrema piBHOCMJIbHA CYKYIHOCTi cucTeM
yin, e
2™ i 47

2! —3xy ~y* =1 22! —3xy —y* =1

11i cucTemy JIerKo po3B'A3YIOTECA METOIOM MiZICTAHOBKH.
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Bnpasu

Poap’sizaty cucremu pisHsHb:

3 et
152027~y H2yE=l,
2’ oy —y'=2
2 2 __
152115 PV =2

3zy — '+ y' =3

52— 3y* —ay =1,

@y +y'=2

' — zy +3y* =3,

22 + Sxy — Ty* =0,

1.522. [
1.523.

Bacmocysanns meopesu Biema
NPU PO3B’AIYBANNL CUCTREM DIBULNY

PoarasreMo crcremu Bugy

ax + by =m,

5=
i cucremy, AKi 3BOAATHCH 10 HUX.
Tpuknan 1.524. Po3s’ssaty cieremy pisHsHL

3r -5y =11,

el
Po3s’ssanns. Banmiuemo cucremy y Buraszi

3z 4 (- 5y) =11,

[3: (~ 5y) = 30.

Mozxna CTBEP/KYBATH, 0 3HAYeHHA 3x i —5y, sxi 3a10
BOJIHSAIOTE ZAHY CHCTeMY PiBHAHB, € KOPEHAMM PIBHFHHS,
ckfiagenoro 3a Aonomoroio obepHeHoI Teopemu Bigra:
a*® —1la + 30 =0,3BiKM @, = 6,a, = 5. Orxe,

3r=6 . [3x=5
LSy =5 Lsy =&

Bigmosigs: (2; ~1);[3: 5]«
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TIpuxnay 1.525. Po3s’A3aTit cucTeMy PiBHAHB
Ty+x-y=3
Py —xy® =2
Po3g’s3anns. 3ammileMo aHy CHCTeMY y BUTILHL
{ry +E-y=3
zy (@ —y)=2
3uadeHHs TY | -y, AKi 3aJOBOJLHAKTE L0 CUCTEMY piB—
HAHDB, € KODEHsSMY PiBHSHHS, CKJIA/ICHOTO Ha OCHOBI TBEps—
XKeHHA, 0OepHEHOTO /10 TeopeMy Biera: a*—3a+2=0.
Po3B's3aBIIM OfleprKaHe PIBHAHHA MaeMo: @, =2,a, =1 Hany
cycTeMy PiBHSHB MOKHA 3aMiHUTH CYKYIHICTIO PIBHOCHIBHIX
cucTeM

{x—y:Z : {x—y:L

xy =1 Ty =2
abo
lr+(4y):2, 7 {x+(fy)=1.
z(-y)=-1 z(-y)=-2
3BiiCH
b -5-1=0, ¢? —c—2=0,
b=14E =3, 2
b,=1-+2, c,=—1
=142, [z,=1-+2, [#=2 [z,=-1
L/,=71+~/§, L/,:—I—Ji, {yﬁly {y.:—?-

Bigmosigs: (1++2 ~1++2); 1-+Z-1-+2% 2;1);
(=1; —2).

Bnpasu
Po3B’si3aTi CUCTEMY PiBHSAHb:
Tiszous Ve Ls2n [FT3 =S
=12 =
1528.\1 il 1529, [3’"’2;’ =
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z+y+z=4,
xYy + x24+ yz =5,
xyz =2

3Ba reopemoto BieTa po6umo BUCHOBOK, 1110 3HAYCHHA T, Y i 2,
AKI 3aJI0BONBHSAIOTH JIaHY CUCTeMY PiBHAHL € KOPeHAMM
KybigHoro piBHsHHA Q' — 4a’ + 5a — 2 =0, po3s’s3y0un fKe,
ofiep®uMO @, , =1,a; =2.

BubpaBum ga x, y i z pisHi KombiHanii i3 mmx uncedn,
OfIePIKYEMO PO3B'A3KM JTAHOT CHCTEMM.

Bigmosizs: (1;1;2); (1;2; 1); (2; 1; 1).

Bnpasu

Posp’sizaTy cucTeMu PiBHAHB:

1,1.1 5

&Y # T+y+2z=8
e e T e eSO

yz zx WS
=iy ayz =8
xyz

Cumempuuni cucmemu pieHins

Ilpu posp’AsyBaHHI cHCTeM CMMETPMYHUX BiTHOCHO T 1 ¥,
JacTo JOLLILHO BBOAMTHM HOBI, JoMTOMizKHI 3MiHHI:

[ery:u’ abo {Iz"Lyz SEhergpo | YT nyny
xy =0, XY =9, xYy =0
Tpuknan 1.547. Po3p’asaty cnereMy piBHAHB
pe [13+13y:1+y3:17’
y (x+y)=6

Pozg’azanunn. JlaHa cucTeMa CHMETPHUYHA BiJJHOCHO T i ¥
Bamymremo ii y Burasazi

(o) (2t — aap o)
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NE+Y +y+2=3 2 +y+z=1,
1.540.{\/y + z + Jz+ x =5, 1.542.{x + 2y + 2=8,

Zrx+fx+y=4 r+y+22=9

i o 15

Ay =t —(y -2 =1,
1541, %*%:2’ 1543 {y? — (z—x) =4,

y

5 3 2~ (z-y) =9

o

= ay

Buxopucmanns meopesu Biema das xybiunozo
PIBUANNSA NPU PO3B’AZYBANNT CUCTREM PIBHAND
Ao x,, x,, T; — KOpeHi PiBHAHHA
x* +ax® +bx+c=0,
TO
T +x,+x,=—a,
T, + XX, + T, 2,
LTy =—0.

CrnpaBenyivBe i obepHeHe TBep/KeHH:. HagesieHa BuIe
cucreMa piBHAHBL — e aHaJor dhopmysm Biera s ky6iuaoro
piBHAHHA.

Tpuxnax 1.544. Po3s’sa3aTy cucTeMy PiBHAHB
T+y+z=4
x4y’ +2' =6
xyz=2.
Posze’szanns. IlifHeceMo Jio KBajjpaTa Nepille PiBHAHHA
CHUCTEeMM:
a? +y’ + 2 + 2y + 22z + 2yz =16.

BUKOPHUCTOBYIOUM Jpyre PIBHAHHA CUCTEMM, 3HAXOAUMO
xy + xz + yz = 5. OTXKe, JaHa cHCTeMa PiBHOCHILHA cucTeMi
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x, =1, x, =1, T, =-1, x,=-1,
h=2 ¥=-2 (=2 Yi=-2
7 =3 z,=-3 2, =—3 z, =3

Bigmorias: (1;2; 3), (1; —2; -3),(-1;2; =3),(-1; -2; 3).
Tpuxnan 1.537. Po3p’sazaTvt cucTeMy piBHAHD

Yy + Yy +x=5,

yz+y+z=11,

xz+z+x="1T

Posg’asanns. Jonamo o 060X 4aCTHH KOIKHOTO DIBHSHHA 110 1:
Yy +y+ x+1=6, Y@+ 1)+ (x+1)=6
yz+y+z+1=12 Yy+D+(z+1)=12
xz+2z+x+1=8, Z(x+1)+(x+1)=8

(@+1)(y+1)=6
+)@y+1=12
(x+1)(z+1)=8

TIepeMOHOXUBIUY NOYNEHHO o6MABI HacTHHM DIBHAHEL
cucremu, oepxuMo (x + 1)* (y + 1) (z + 1)* = 24°. lobysatouun
KopeHi i3 060X WacTUH PIBHAHHA | BMKOPMCTOBYIOHM 110C—
JIOBHO KOXHe i3 pIBHAHL CHUCTEMM, MaEMO:

z+1=+4,
x+1=%2
y+1==%3

Bignosigs: (1;2;3); (—3; —4; —5).

i Bnpasu

Posp’AzaTy cucreMy piBHSHB!
xy +yz =8, Yery+fytz=3
1.538.1yz + 2z =9, 1.539.13fy+z+ ¥zt =1,
zx + xy =5. Yzrz+Yxt+y =0
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PR = B
1530,/ *¥ =5 1531 [@+02° + (y +03)7 =1,
T4y =3 x4y =09
i x
2, 2 T+y+==09
1.532. [I S 1533, y
sl @+y)E=20
y
I
1535 el S
Yy + 2y =20

Poss’azanns xpyzosur cucmen

Cucmemu pisuans, axi 3800amves 00 Haunpocmiwur
cucmen pisHANL BUOY
z+y=a, Ty =a,
1){ix+2z=b abo 2)|x
Yy+z=c yz

YMOBHO HAZBEMO KPYZOBUMU.
Posp’sizaEEsA mepuIol cuMCTEMN 3BOAUTLCH JI0 TTOYJIEHHOT'O

JlofiaBaHHsA 060X YaCTHH PiBHAHB. OepKUMO

atbite

z =
+y+z 5

(*)

Maxni, BUKOpPHCTOBYIOYM MOCHIOBHO nepuie, apyre, Tpere
PIBHAHHEA cUCTeMM | PIBHAHHS (+), 3HAXOAUMO HeBiJloMix, y, 2.

Pp3p’A3yBaHuA PYrol CHCTEMU 3BOAMTHCS /10 MOUJIEHHOIO
MHOKeHH: 060X 4aCTyH PIBHAHD. OJlepKNMOo

x*y*z* = abe.

Hobysatoun KopeHi i3 060X 4acTiH PIBHAHHSA | BUKOPUCTO
BYIOUM IOCJI/IOBHO KOXKHE i3 DIBHAHE CHCTeMM, IHAXOMMO
HeBifomi x, y, 2.
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TIpuknazn 1.536. Poss’Asatu cucremy piBHSAHB

y,z|_13
Tz y] 6’
(2 gl d0
R ) e
AR
zy o 2

Z Y
Yz zy 20
o z 3 -

xz 2y _15

Y 2 2
TloAaBiuy NOYJIEHHO PIBHAHHA CUCTEMM, MaEMO:
Ty 22 ye 48
z y x 6

BuKOPUCTOBYIOUM TOCHINOBHO Nepire, rpyre i Tpere piB—
HAHHS CHCTEMH, OJIEPIKYEMO

IlepeMHOXMBILIM MOHJTEHHO 06MABI YacTHHM PiBHSHHSA
cycTeMH, ofiepIKUMO xyz=6. Po3raAaioun NociIoBHO epiie,
ZipyTe i TpeTe PiBHAHHA CHCTEMM 3 IAHMMY PiBHAHHAMY, 3HA —

XOIMMO

£
y
=

1,
5
9,

3BIKY
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[(x +y) (@ +y)* —3ay) + 'y’ =17,

xy (x +y) =6
TToknaBiin
T+y=u,
xYy =1,
OJIepIKNMO
f 3 s 3
u(u' -3+ v =17, 1 u Buv + v 1%
uv = 6, uv =6,
3 3 — 35,
abo i + 2 g
u'v® =216

BacrocyBaBIIM TBEP/KeHHS, obepHeHe Teopemi Biera,
OIepPIKNMO

a* —35a +216=0.
Po3s’stayioun 1e piBHSHHESA, 3HaXOmMO @, = 27,a, = 8. Toxi

=3 e u=2,
D=2 v=3

{06 BU3HAUWTY T i Y, JaHy CHCTeMy PiBHSHbL 3aMIHAEMO
CYKYIHICTIO PIBHOCHIIBHUX CHCTEM

zty=8 srty=2
xy =2 xy =3
Bigmomizs: (2;1);(1;2).

Bnpasu

Po3g’sizaTyt cucTeMy PiBHAHB:

*pyt -3z -3y=-
1.548. & l+y 3x ; Y 2;

2x* — 2y + 2y* =20.

A T e
1549, ' +yt -2 : 2y* =62,

3z —zy + 3y* =27

2 e
1550, 2 +2y* —x —y =49,

xy + 2t +y* =13
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Pozpin 1. ANTEGPA

1.552.

1.553.

1.554.
1.555.

1.556.
1557
1.558.

© 1.559.
1.560.

.

1.561.

1.562.

Y2
x+y=>5

Zo s TS ¢
YR LR
y*-x-5=0

’

Y —ay=-12

' —xy =28

2’y + ay’ =6,

Ty +x+y=>=
12@+y)’ +x=25-y,

angg ==y " 1)
Ty xty. 6’

xy =5.

VT + |y =10,

Yz +4fy=4

Yz + 3y =3,

V¥ —3fzy + 7 =3

6(x—y) +x=0125+y.
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il
=
1.563.
= RN PO
-y Ty'=ay 9
aBgafE TH =04
x+y+axy =23
1565 (& y): + 2r=35-2y,
(x—y) -2y =3-2x
4 5 5
= 2yt
= = 2
1.566.1+g Laai i"+3 .
S e-SeaanE s SRNE I8 O oy
J:+y—l"?.rfy+3+5
HepiBHoCTi

Po3g'A3YBaHHA HEPIBHOCTENR
Tpuxnan 1.567. Po3p’siza™ HepiBHICTH
(x—8 (x—3) @ +1)<0.

Poszg’sizanns. Ha uncnosiii npaMii BifKIanaeMo 3Ha4eHH;
KopeHin muoroumena f(z)=(z—8) (@ ~3)@r+1), z =t

T, =3, Ty =— 5 BusHauaeMo 3HAK MHOrouseHa f(x) H:
oziHOMY i3 OJlepIKARMX NPOMIXKKIB.

Ha npomixgy [— % ;3| maemo f (x) > 0. Ha pemri npomixka:

3HAaKY gepryioThes (puc. 1.4). 3anucyemo BilloBi/b.

5 + — G

Puc. 1.4.

BignoBigs: 3<1<8,x<~%,
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Hpuxnax 1.568. Posp’sizatu HepisHicTs
(=2 (@+3" @+ 1)° @ +3)" >0.
Po3zg’szanns. [epenniemo HepiBHicTs y BurISsNi
@-2"@+3) @+ @+ 1) (@+1) (& +37 >0
JlaHa HepiBHICThL PiBHOCHIBHA cucTeMi

x =2
x=-3,
z=—1,

(@+3)(x+1)>0

OCKIIBKM IpU T = 2, = — 3,x = — 1 06uyBi yacTHaN HepiBHOCTL
MO3KHAa pozpinuTn Ha AoxaTHii  MHoroujeH
(—2/(x+ 3°(x + )*(@® + 3", skuit He BruMBac Ha cwmucn
HepiBHOCTI. Po3B’Asyioun 1o HepiBHiCTH MeToOM iHTepBaiB
(puc. 1.5), onepxumo z < — 3, -1 <x <2,z >2

-
-3 =1 2 x
Puc. 1.5
Bimgnosime: z<-3,-1<x<2,z>2
Hpuxnan 1.569. Po3p’szatu HepisHicTs sohie i 54
& L @kl

Pozs’szanns. Banmimemo HepiBHOCTI B TaAKOMY BATJIS/L:
x+l z+5 >0.
=1 “x 1=
Tlicns BifOBiMEMX NepeTBOPeHE MacMo:
ol TR
@-D(x+1)"~
OnepxaHa HepiBHICTh PiBHOCKIILHA cycTeMi
(@=3)(x-D(@x+1<0
r=-1,
iz =1
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Po3p’sKeMO 1110 HepiBHiCTh MeToJioM iHTepBais (puc. 1.6).

1 1 3 *
Puc. 1.6

BiguoBiags: x<—11<x<3

Jlns posp’sisyBaHHA KBajpaTHUX HepiBHOCTel, MMCKPM—
MiHAHT KBaJPaTHOTO TPUUJIeHA SKUX MEHILIUH HyJIA, JOUIIEHO
KOPUCTYBATHCS [PABUIIOM, SKe BUILIMBAE i3 rpachigHOro roc—
JliiZKeHHS KBa[PaTHOTO TPUUIeHa:

1) AKUL0 OUCKPUMIHANT KBAOPATNHOZO MPUUNEHA MEHWU
HYAR, MO 3HAK KBAOPATNHOZO MPUUNEKA CNIBRAOAE i3 FHAKOM
Koegiyienma npu x’;

2) Hxwyo OUCKPUMINAHT KEAOPATNHOZ0 MPULACHA HE MEH —
Wit NYAS, MO, POZKAABULU MPUNNCH HA ATHEUNT MHOICHUKY,
PO3B’A3YEMO HePIBHICTL MEMOOOM IHMEPBaNis.

Tpuxaajn 1.570. Po3s'azatyi HepiBHicTh
(3z* — 2z + 4)(1"—.2—-6)<0
z* + 3+ 4 Y

NosinkoBui Binain
Posg'azati HepiBHICTe — O3Havae BKa3aTW BCI MNCHI 3HA4eHH:
HeBIAOMKX, [INIA AKNX LS HEPIBHICTL cripaseanmsa.
[ins po3e'A3aHHA HepiBHOCTE! BUIY

(x - &) (x - ;) (x — &) .. (x — 3,) 5O

3aCTOCOBYETLCA METOA iHTepsanis.

Teopema. Ako hyHKUIA | (X) Bu3HayeHa i HenepepsHa Ha MPOMIXKY
i Hemae Ha HbOMY HyJ1iB, TO NPy BCIX 3HaYEHHAX X, AKI Hanexars AaHoMmy
POMIXKY, (oyHKuis f (x) 36epirae 3HaK.

Hasenemo anropuTm 3acTocyBaHHA MeTOAa iHTepBanis AnA po3s'A-
3yBaHHA HepiBHOCTeM.

1, 3HaxoaMMO KOpeHi MHOroueHa

(X —a)(x —a,) (x ~ay)...(x — &,

2. Bigknafemo sHaileHi 3HaYeHHA KOpPEHIB MHOrouneHa Ha 4uc-
NOBIA NPAMINA.

3. 3HaxoaMMo 3Hak anrebpaiiHoro BUpasy Ha OAHOMY i3 iHTepsanis.

4. AKWO HeMaE KpaTHUX KOPEHIB, TO 3HaKu YepryioThCA.

5. Banucyemo BiANoBiAb.





[image: image88.jpg]86 Pu3ain 1. ANITEGPA

Posg’'azauns. OCKIiNBKN AMCKPUMIHAHTU TPUUNeHIB
32? —2x +4ix* +3x + 4Big'eMHi, TO IX 3HAKY CIiBNAAAIOTD i3
3HaKaMyu KoedinienTis mpu x*. Orxe,
3z —2x+4>0 ix? +3x+4>0
Takum 9MHOM, /laHa HepiBHICTL PiBHOCKILHA HepiBHOCTI
' —2—6<0,(x—3)(x+2<03Bigen —2<x <3
BignmoBigs: —-2<x<3.

Bnpasu

Pozp’Azati HepiBHiCTE:
L57L(z+3) (x - 2) >0
1572, (22 — 1) (z — 5) <0.
1.573.(2z —5) (x + 6) > 0.
1.574. 2° < 4x.
1.575.(x —3) (x - 7) < (x — 3.
1.576. (6z — 5) (x — 8) (x — 10)* > 0.
1.577.(8—2) (x —2) >0 }
1.578.(3 — ) (8 — 2) > 0.

8—x

1.579. ——<0.
9=

-

1.580.x < —.

2.7:+1>L
x+2
1582. 215
x+3

1.583.2% — 52+ 6> 0.
1.584. 2% — 10z + 25> 0.
1.585.2° + 4x + 5<0.
1.586.14 — 5z — 2* < 0.

1.537.%z*+3z+6<0

8

1.581.

1.588. 2% < — 3.
1.589. 7 > 2z —5.
1.590.6 < x* — 5+ 12<8.
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1591 —8<x’ +8x+8<—4

1.592.(x +2) (x— 1) (x —3) > 0.

1.593.5 (x + 3) (x - 2) (x — 3 < 0.

1.594. (x + 3) (x + 2) (x — 1)* (x — 2) (=* + 3z + 5) > 0.
1.595. (x — 3" (x + 5™ (z - 10™* (=* + 4* > 0.
1.596.(x — 1) (2 - 1) (2" - 1) (' =) <O

1.597. (x = 1) (x* + 1) (@' ~ 1) (=* + 1) <0

1.598. (x° — 1) (x —1) >0

1.599. 2" —292* + 100 > 0.

1
D)
1.600. 3 >2

p i

1.601.

>3
e e

@-D(z-2
@-9@=28

1.602.

1.603.
1.604.
1 3
1.605.4?—Z e 3
1.606. 3x® —10x+3

z* — 102+ 25

1.607.52 — 20 < * < 8z.

1.608.2" — 92" +8>0

3x* = Tx+ 8 <9
2+ 1

1.609.1 <

4o oy
16105 T +1 4
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Poszg’azanns. Jlana HepiBHicTs piBHOCMIIBHA CyKymHOCTI

cucTeM:

= THEIT S
x*+5x+6
x+3>0,

T=-2

Po3B’A3yEMO IIi cHcTeMI HepiBHOCTel:

EeEEES T
(x+3)(x+2)
1'>'—3,

T=—2;

L 550
=

T=—2,

x>=3;

z:+3<0'
Tz+2

x>-3,

x=—2;
3
-2<x<-—%.
£ =5

Pozp’azyemo 1o cykynHicTh
(pue. 1.10, 1.11).

.

-3 -2 o5 R
2
Pue. 1.10
BignoBias: -2<x<—

x+3<0,

x=—2
M;z,
(x+3) (x+2)
z<-3,
x=—2;
1123—2
<3,
X =—2;
2r+5 0
&2
T=-2,
x<—3
Po3p’sa3KkiB Hemae.

HepiBHOCTE!l METO/IOM iHTepBaIiB

/B~

Puc. 1.11

Y
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Bnpasu
Posp’asaTyi HepiBHICTS:
1.622. 4z — 1| <11 1.631. Rx® — 9z + 15/ > 20.
1.623.px + 5> 9. 1.632.|z* —5x| < 6. .
1.624.pr — 8 < 9. 1.623.| 2% 1‘ <3
-3
,3'
1.625.52 + 3> — 4 pesg— 2= _ <o
i 2 B He
1.626. 3;:12%2, 1.635.|x — 6> |2* — 52+ 9
1.627. 3” 12\ >3 1636.|2° —1>1—a.
1.628.[% Zl 16322 1“"3‘ 120 0n
—1f_
16 .638. |z — = :
20. 5 1< 1.638.]x — 1|+ R—2|>3+2
2
1630, l<o 1620, % M H10_ o
= 1 6z +9
Pozp’sizaTit cucTeMy HepiBHOCTEd:
* | 52 <6 ! 4z{<5,
1eag = oAb Loy [I* — A<
lz+1<1l lx+1<3

Po3B'A3YBAHHA iPPALioONaNbHNX HEDIBHOCTEH

Hpuxaan 1.642. Poss'ssaTy HepiBHICTH
(25— 2%) Jx* —x —12>0.
Pozg’azanus. O6JacTb AOMyCTUMUX 3HAYEHDb HEPIBHOCTL
xt —x =12>0. ()
Po3p’s3aBIy HepiBHICTE (), ofepxymo (puc. 1.12) x>4, x<-3.

JlpyTuit MHOXKHVK IaHOI HePiBHOCTI HeBiJI'€MHMiA, TOMY MHO—
JKVUHY HOro Po3B'A3KIB, ONEPRUMO AK MHOXKWHY PO3B'A3KiB
eueTeMu HepiBHOCTEH
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25—z’ >0, x!—25<0,
abo
=T —12>0 z* -z -12>0

Posp’asyioun namy cmeremy HepiBHOCTeit, oflepXKyeEMo
(puc. 1.13):4 <2 <5 -5<x <3

=8 4 = -5-3 45 x

Puc. 1.12 Puc. 1.13

Bingnomigs: 4<x<5-5<x<-3

Tpurnan 1.643. Posp’ssaTy HepiBHICTL 4 — 2 < Jxt —2z.

Po3s’szanns. Obnacts AONYCTUMMX 3Ha4eHb JaHOI HePiBHOCTI.

a* -2z >0,z (x — 2) > 0 (puc. 1.14).

3sigen z > 2i x < 0. PosrasHeMo Bunagky:

1.2<x < 4ix <0 O6uaBi yacTvEN HepiBHOCTI HeBix'eMHi, TO —

My HicyIsa miiHeceHHs X 10 KBaZIpaTy Olep>Ky€EMO PiBHOCHILHY

HepiBHicTh (4 — z)* <z’ — 27,260 16 — 8z + z! < 2° — 2z,
8

3BIKN = > 3

OtKe, MHOXMHA PO3B’A3KIB HepiBHOCTI PiBHOCHMIIBHA CyKyI—
HOCTi cyeTeM

2<x<4 )
8 i 8
a:>5 : r>§,

PO3B’A3aBIM AKi (puc. 1.15), auaﬁnemog <x<4

2, 727 - 2,
0 2 4 x 0 Z% 4 x
Puc. 1.14 Puc. 1.15

2. x> 4. JliBa vacTuHA HepiBHOCTI Bif’em=ua, a npaBa —
AonatHa. Tomy HepiBHiCTB cnpaBepyvBa mpu Byns—AKoMmy
3HAYEHH] T, fIKe HAJIeXNTE JaHOMY IIPOMIXKKY I > 4.
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06’¢ Y09y OflepIKaHi Po3B’ASKM: T > 4 ig < x < 4(puc. 1.16),

MaEMo T > §

3
8 4 2
3
Puc. 1.16

Hpukaapx 1.644. Poss’asat HepiBHiCTE

36+ >4r -2
Posze’szannsi. 3HAXoAMMO 06J1aCTh IONYCTUMMX 3HAYeHD nmaHol
HepisHocTi. Maemo: 6 + = — =* > 0,a60

x?—x2—-6<0. (*)

Ockismbky x, =3, £, =—2 — KOpeHi KBaJpaTHOro TpMHJeHa
z! — x — 6, To po3B’A3KOM HepiBHOCTI (%) € HMCIOBMI MPO—
MixoK — 2 < x <3 (pue. 1.17).
Posraanemo Bei moxawmBi Bumagku (puc. 1.18).

N N

Pue. 1.17 Pnc. 118

I 3 " 5
1.-2<z< 3 Jlipa yacTMHa HepiBHOCTI HeBiJl'éMHa, a IpaBa

HeoiaTHA. ToMy HEPIBHICTb BUKOHYETHCHA IIPU Gf'm, AKOMY

3HaYeHHi x, AKMI HaJIeKNTh NPOMIKKY —2 < & < 7

Nosinkosui sipain
IppauioHanbHAMM HEpBIHOCTAMM  HA3WBAIOTECA HepiBHoCTI BMAY
£(x) Sh(x), ae f(x)if(x) — AeAKi anreGpaiHi cyHKUi, ipusoMy xoua 6

ofHa i3 HUX — ippauioHanbHa (yHKUIA.
YacTo po3s'A3yBaHHA ippaLioHanbHol HepiBHOCTI 3BOAUTLCA A0 PO3-
8'A3yBaHHA PIBHOCH/IBHO il CYKYNHOCTI CUCTEM paLlioHaNLHWX HepIBHOCTE.
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2. %<x$& O6uzaBi wacTuHM HepiBHOCTI Hesin'emui. Tomy

nicaA MifHeCeHHA RO KBafpaTy ORepIKYEMO PiBHOCUMIbHY
HepiBHicTE: 9 (6 + 2 — 2?) > (4x — 2)*, Tobr0.

54 + 9z — 9x® > 162 —16x+ 4, 2* —x—-2<0.
Kopeni xpagpaTHOTO TpuuJieHa x' —x —2 piBHI x, =2,
x, = —1. MHOXWHa PO3B’H3KiB 1aHOI HepiBHOCTI Ha PO3TIA—

HyTOMY YMCJIOBOMY TIPOMIXKKY € UMCIIOBMI iHTepBas % <xT<2
(pue. 1.19). O6’exHaBUm ofiepKaHi pesyabrat —2 < x < % i
l < & < 2, oiepaxuMo npomixkok —2 < x < 2 (pue. 1.20).

m 7 %

Puc. 1.19 Puc. 1.20

TIpuknapj 1.645. Po3B’A3aTy HepiBHICTL
Jr+3-PL-z>1
Posp’sazanHA. 3HaliteMo 06JacTe JOIyCTMMMX 3HAYEHBb ZaHOI
HepiBHOCTL
x+3>0,
2—x>0.
Maemo —3<x<2. 3anumemMo AaHy HepiBHiCTH y BUIIAAL

NE+3>2-x+1

Oﬁwxm JacTVEM aHoi HepiBHOCTI HeBi) eMHi, ToMY, HiTHOCAYM

iX 7o KBajipara, oflepXKyEeMOo HepiBHICTh, PIBHOCUIIBHY JlaHii.
z43>2-2422 -z +1, x>N2— .

PostustHenmo TaKuit TPOMIZKOK (pyc. 1.21) i Bei MOXKIMBI BUTIAKN.

1. —3<x<0. JliBa yacTMHa HepiB— = s

HocTi Bi'eMHa, a IpaBa — JoflaTHSL. %

Tomy pus 6yae—AKOTo 3HAYEHHS T 3 0 P

i3 POSIIAHYTOTO NPOMIXKY HepiB — Pue. 1.21

HIiCTb He BUKOHYEThCH.
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2. 0<x<2. O6uzBi yacTHHY HepiBHOCTI HeBiX'6MHi, TO6TO mics
TIiJIHeCeHHA 10 KBaJIpaTy OIePXKy€EMO PiBHOCHJIILHY HepiBHIiCTH
>3-z,
+2-2>0
TakuM YMHOM, MHOJKMHA PO3B’s3KiB HEPIBHOCTI — I1e MHOXKY —
Ha po3B'A3KIB cucTeMu
0<x<2,
'+ x-2>0.
PosB’a3yroun 1o cucteMy i imocTpyioun NpoMiXKH icHyBaHHA
ii poas’a3kis (puc. 1.22), onepxyemo: 1<x<2.
Tpuxnan 1.646. Po3s’A3aTi HepiBHICTL
V- +2r+3-20fx"+1< -5z -3
Po3zs’azanna. ObracTb ZOMyCTMMMUX 3HAYEHb HepiBHOCTI BM3 —
HaYaE€ThCS CUCTEMOIO HepiBHOCTe:

—x*+2x+3>0, z*—2r-3<0,
' +1>0, abo {x’+1>0,
x—3>0. 2>3.

KopeHi KBafipaTHOTO TpydJeHa x’—2z—3 AOPIBHIONTL T,=3,
z,=—1 (puec. 1.23).

-2 0. 12 x -1 3 x

Puc. 1.22 Puc. 1.23

Jlpyra HepiBHiCTE cHCTeMM BMKOHYEThCH mpu 6yab—skux
3HaYeHHAX r. PO3B'A30K NaHOI cucTemMy HepiBHOCTeH — x=3.
TlifcTaBA0YY [l 3HAYEHHSA Y BUXI, HepiBHiCTB, OllepKyeMO
NpaBUIbLHY YMCJIOBY HepiBHiCTE: —24/10 < 0.

Bigmopigs:z=3.
IcHye i 3araibHMI MeTOX PO3B’A3aHHS HepiBHOCTEH. Voro
of6IpyHTyBaHHAM € Teopema, copMysboBaHa Ha ct. 85. Tak,

106 poss’azatu Hepisricts f(x)S0, me f(x) — noBimpHa
£l >

HelepepBHa (YHKIiA, HeobXinHO:
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1. BHaiiTy obracThb fomycTUMUX 3Ha4YeHs (OJ13) dyskuii f(x).

2. BusHauuTH Bci KopeHi, TO6TO pO3B’A3yE€MO PiBHAHHA
fiz)=0.

3. 3a moromorolo 3HaleENX KopeHiB po3bumu OJI3 dbyHK —
1ii f(x) Ha IPOMiKKM 3HAKOCTAIOCTI.

4. BuzHaunTy, KM 3HaK Mae QyHKIis f(x) Ha KoxHOMY i3
TIPOMIXKiB 3HaKOCTaJNOCTi, TO6TO 3HAWTYM MHOKMHY 3HAYCHB
aprymMeHTy x, npM Akux GyHKIiA f(x) HabyBae momaTHOrO
3HaYeHHs, a 0T2Ke Po3B’A3aTy HepiBHicTk f(x) >0. AHasoriuno
Po3B’A3yEMO HepiBHicTS f(x) <0.

Ilesi cnocib MOXHa BUKODJCTOBYBATH AJIS PO3B’S3yBaHHA
6yms —axux HepiBHOCTel f(x)S0, AKIIO MOXHA 3Ha)TH ON3
ysKii f(x), a Takox ii KopeHi.

—

3
TIpnknapg 1.647. Po3p’asaTy HepiBHICTE ﬁ <1l
15-a

Po3s’sizanns. 3anmiieMo HepiBHICTb y BUIIALI
3—x—15-x <0
Ji5— -

3—x—J15—-x . o
i smajigemo ii
=

Gz

1. PosrasneMo dysKmio f(x)=

OI3:15—x>0,x <15.
2. 3Haiinemo KopeHi dyHKii f(x):

3—z—fl5—z =
J5-= ¥

JlaHe piBHAHHSA PIBHOCHMIILHE CHUCTeMi

. x <15,
x <15,
3BigKM {3— x>0,
J5—z=3-=z,

WI5—2z) =3-2)%
ITicosi mepeTBOPEHE ONePXKMUMO
{x <3,

z=—1
x* —5x—6=0,
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: C l Tagkum 4uHoM, O3 dysKmii

X ALIMThCH HA /1Ba IPOMIKKM 3Ha —
Puc. 1_24 xocragocti (puc. 1.24).

3. BusHaunmo 3HaKy QyHKl f(z)

Ha KOXKHOMY ITPOMIXKKY.

a)x<-1 f(-10)= 13 5>() TobTO f(Ir) > 0;

3 V15
V15

MHOXNHOI po3B'A3KiB BuXifHOI HepiBHOCTI GymyTh Ti
npoMizKKHy, zie f(x) < 0.

6) —1<x <15 f(0)=

<0, TobT0 f() <O0.

Bigmosian: —-l<z<15
Bnpasu

Posp’AzaTy HepiBHICTH:
1.648. Vx> 1.
1.649. ?.z‘ 5>1.

50. 3.
1.6: Zz ‘<
TipsiitaELus

2-x

1.652. Jx+ 1> Jz—1. .

1.653. Jxr+2>x.
1.654. 2x +9<3 .

1.655.Jz* —3x—-10>x-2
1.656.(1+ z) yz* +1>2* -1

1657z 12 —Jx—5< 5=
1.658.x—2 - Jr—3>—Jx 5.
1.659. 3z —x* <4-a.
680

<0
V4x® —19x +12
S e i 2

x+3
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loBefenHn HepiBHOCTEH

Tlpu noBesieHH] HePIBHOCTEN YacTO POBIATE JOTiHHY HOMMI—
Ky. BoHa noJisirae B TOMY, 1110, 32CTOCOBYIOUM Pi3HI IEPETBOPEHHST
BuxizHOl HepiBHOCTI i ojepkaBIIM OYeBM/IHY HepiBHiCTH
(manpukaaz (@ —b)* > 0), pobATE BUCHOBOK: “i3 1BOTO BUILIN—
Bag, 1110 HepiBHiCTS floBesieHa’ ToGTo My 3a3/1aieriib IPHUITycKa —
€MO, 110 BuXigHa HepiBHicTE mpaBusbHa, i B pesyabTarti
HepeTBOPEeHb OfEePXkKyEeMO HepiBHICTB, MpaBUIbHICTE AKOI
OUeBHAHA. A PO BUXIIHY MU Tak Hidoro i He 3HaeMo.

IIpasumsHinre 6yJo 6 MipKyBaTy y 3BOPOTHEOMY HAIPAM —
Ky, TO6TO B3ATH JlefiKy Hallepes IPaBUJIILHY HEPIBHICTS | BUKO —
HATH NEPETBOPEHHS, AKi NPUBOAATE [0 HepiBHOCTI, AKY
HeobXinHo moBecTn. BuacHumo, sk ne 3poburtu. Bynemo
BBakaTy NepeTBOPeHHs BUXiHOT HepiBHOCTI, AKa po3rasia —
€TBCH BHUIle, AK MOMIYK MOMKJMBOrO HoBefeHHA. fIKIl0 B
pe3yabTaTi TAKOrO MOIIYKY BAAJNOCH HPUIATH [0 OYeBUIHO
TpPaBMJIbHOI HEPIBHOCTI, TO MOXHA [OYMHATH CHPABIKHE 70—
BelleHHsA — Bij| miel oueBnEol HEPIBHOCTI 3a OIOMOTOK THX
3Ke CaMMX MIePETBOPEHE, alle B 06epHEHOMY [OPAAKY, epeiTu
JIo BMXifHOI HepiBHOCTI.

Cuiipg BigmiTiTH, 1110 AKINO NPY 3BEJIEHH] IaHOT HepiBHOCTI
o oYeBMAHOI KOXKeH pas 3aMiHATH HepiBHicTh Ha
piBHOCMIIBHY 1#, mepeBipAwOYM i migKpecaOIOYY 1€, TO
obepHeni nepeTBopeHHs He MOTPibHi.

Tpuknax 1.662. JloBecty, 1110 OpH @ >0 BUKOHYETLCH HEPIB—

Hicma—réz‘i,
a

Hosedenns.1 —it cnocib.
(IIpsMe foBefieHHA).

Jnst 6y B —AKOTO AIFICHOTO YMesia @ KBapaT pisanmi a—2 6
HeBiZ'eMBEMM gmcsoM, To6To (@ —2)° >0 — npasuwibHa Hepis—
Hicrs. PosrpuBmm nyxxku B JiBift wacturi 1iel HepiBHOCT,
OJIep2KUMO TIPaBWIIBHY HepiBHICTh: @’ — 4a + 4> 0.

Ockigbky 3a ymoBow a>0, To pospinuBuiM Bei wieHn
OCTaHHBOI HePiBHOCTI Ha @, TAKOZK OJEPZKIMMO [PABUIBHY He —
piBHicTb:a — 4+ 3 > 0. Doxamo s10 060X wacTuH niei HepiBHOCTI
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uyesio 4, Tofii OfIePIKUMO TIPaBMIIEHY HepiBHICTE: a + %2 4. IlTo
i1 moTpibHO GyJ0 HOBeCTH.
2 —ji cioci6. (ObepHeHe OBeNeHHS).
IIpumycTuMo, 10 HepiBHiCTb, AKY HmoTpi6GHO AoBecTH,
TIpaBUJIbHA, TOBTO
a+§24rrpna>0. (%)

Toxi, mOMHOXMEBIIM Bei 4ieHu Iiei HepisHocTi Ha a>0,
OIepKMMO PiBHOCHIIbHY HEpiBHICTH

a® + 4> 4a. (#%)
HepiBHicTh (**) piBHOCHIILHA TaKii HepiBHOCTI:
a®+4—4a>0. (#%x)

A ocTaHHA HEPIiBHICTH B CBOIO Yepry piBHOCMIIbHA HepiB—

HOCTL
(@—2°>0. )

HepiBHICTD (+##) IPaBMJIBHA, OCKLILKY KBaZpaT AOBLIL—
Horo AijficHOro uMesa € aucyom Hepix'emanm. Toxti npaBuibHa i
BUXifHa HEPiBHICTB (*), OCKLJIbKY BOHa PiBHOCMJbHA HepiB—
HOCTI (#%%%).

3—ii cnoci6. (JoBefileHHs Bifi NPOTHIIEIKHOTO).

JloBesieHHs Bifi NPOTMJIEKHOTO IDYHTYETHCH Ha TaKOMYy
JoriYHOMY 3aKOHi: AKIO i3 Bupasy A BUILIMBAaE BMPA3 B, i
Bupaz B — xubnuti, mo xubnuii mea i supas A.

TloBepHeMOCh He HEPIBHOCTI, fIKa posrasasacs. IIpoTniex —

HOIO JI0 HepiBHOCTI @ + g > 4 ¢ HepiBHiCTH
4
a+—=<4 *
hes ()

IIpuiycTyMo, 110 HepiBHICTH (+) MpaBuibHA. IIOMHOKNB—
1 o6uzBi wacTiEN Hiei HepiBHOCTI HA a>0, ofepxUMO piB—
HOCUJIBHY HepiBHICTHL a* + 4 < 4a, i3 AKOI BUILIABAE, 1110

a® + 4—4a<0,ab0(a —2)* <0. (%%)

HepiBHicTs (%) € Hacjijgkom HepiBHOCTI (%), aje BOHA
xubHa, OCKIJILKM KBajpar AlficHOro 9ycia a—2 He Moxe 6yTn
BigeMENM wycnom. OTxe, xubHa i HepiBHicTb (*). Tomy mpa—
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o T 4 5
BWJIBHA NPOTHJIEKHA i HepiBHiCTH, a came a+ —>4, mo i
a

norpibHo 6yso foBecTH.
TIpuknapn 1.663. losecty, 1o 1st Oy/L —AKUX AificHnx x iy
' +5y® —dxy + 22 — 6y +3>0.
Poszg’azanns. PosrasiHemMo JiBy 4acTuHy HepiBHOCTI fAK
KBafipaTHMIA TPMUJIEH BiHOCHO X:
A=x®+2x (1-2y)+ (5y* — 6y + 3).
3HalieMo IMCKPUMIHAHT ILOTO TPHUIIEHA:
D=@2(1-2y)) —4(5y* -6y +3)=
Ay 2y -2 =—4((y - 1) + 1) <0
OcKiNbKY IMCKPUMIHAHT KBaJPaTHOTO TPUYJIEHA Bij'eM —
Hih 7315t Oy — IKUX Y, TO 3HAK KBAJ[PATHOTO TPUAJIEHA CIIIB —
nmaziac i3 3HaKOM KoedimicHTa Ipn &, Tobro BiH OAATHIN A
BCixX x i y, 1o i BUMaraiocs foBecTn.
Hpuxnan 1.664. losectn, 1o npy 6yas—sSKOMy AORATHOMY @
CHpaBeuIMBa HepiBHICTS V& + \Ja + 2 < 2Ja + 1.
Po3g’azanns. 3anMIIeMo faHy HepiBHICTb Y BULIAL

Ja+2—Jari<fa+1-+a.

Ilepenecemo ippanioHasbHICTh 3 HMCJIBHNKA B 3HAMEHHVK.
Maemo:

1 1
Ja+2+Ja+1 <,ja+1+~/5'

Oziepana HepiBHICTH paBMIbHA NP 6y/1b — AKNX J0fAT —
HiX 3HaYeHHsX a. Bona 6yJa ofiep3kana i3 nomepeaHix i —
XOM PiBHOCMJIBHUX TepeTBOPeHb, T06TO NpaBuibHA i
HepiBHICTb, AKY NOTPi6HO Gysio roBecTn.

Tpuknap 1.665. loBecTy, 1110 B 10BIIEHOMY TPMKYTHUKY 104 —
BOEHA cyMa Beix mMeztias Gisbiiia, Hizk cyma Beix foro ¢Topis.
f’oss'n:fauuu. Tlo3HaYMMO CTOPOHY TPUKYTHUKA Hepes a, b, ¢, a
BiANOBIARI iM Mexiamu m,, m,,m .. Po3rnsHeMO TPUKYTHUK,
OCHOBOIO fIKOTO € CTOPOHA €, & BePLUINHA 3HAXOMUTHCH B TOYI
neperuHy MefiiaH. 3Ti[HO BIACTMBOCTE CTOPIH TPUMKYTHMKA
MaeMmo:

%mﬂ+§m,, >c abo 2m, +2m, >3c,
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abo
2m, +2m, > 3c,
2m,, +2m, > 3a,
2m, + 2m, > 3b.
Jlofamo oziepzKkaHi HepiBHOCTI:

4m, + 4m, +4m_>3(@+b+c),
2(m, + m,)>%(a+b+c).

TTiACHITIO Y OCTaHHIO HEePIBHICTL, MAEMO:
2(m,+m,+m.)>a+b+c,
1o i Tpeba Gymo foBecTy.

Tpuxaag 1.666. [loecT, 1110 1718 Gy /1B — AKMX 3HAYEHD X Ipa —
BuNbHA HepipHicts ' — 2V +2° —x+1>0.

Poss’asannn. BusHaunmMo 3HaK JiBoi 4acTUHM HepiBHOCTI Ha
KOXHOMY i3 IpoMixkkKiB x<0,0<x<l,z>1

1. fIkuo @ < 0, To Bei napHi cTeneni x HeBix'eMui,a — &' i -
HabyBalOTE TEX HeRiN'GMHMX 3HAYEHD.

2. flkimo 0 < < 1, T0, NEPETBOPIOIOYN JIBY YacTUHY HepiB—
HOCTL

-2t xt —xtl=2t 2 =)+ A=),

[ePeKOHYEMOCh, 110 Ha ObOMY NPOMIXKY JiBa YacTMHa
HepiBHOCTI TeX HabyBae ofaTHOTO 3HaueHHA. OTXe, faHA
HepiBHiCTH Ha MpoMiXkKy (0; 1) mpaBuiBHA.

3. Axi1j0 2 > 1, T0, IepeTBOPIOIOYM JIiBY YaCTUHY HEePiBHOCTI
2o 2zt l=a @Dtz @ -D+1,

TePeKOHYEMOC, 1110, OCKLILKHM, BUPA3H B Iy>KKaX MalOTh He—
Bij'eMHI 3HaYeHHS, HePiBHICTE TeXK NpaBUJIbHA.

TaKyM 9HOM, Ha KOXKHOMY 13 PO3IIAHYTUX IPOMIiKKiB flaHa
HepiBHICTb MPaBMILHA, TOGTO BOHA MPaBUJIBHA NPK AOBLIb—
HoMy 3Ha4eHHi x. 1o # norpibHo Byso foBecTH. Y
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Pospin 1. ANTEBPA

Bnpasu

JloBecTy HepiBHiCTH:

1.667.

1.668.

1.669.

1.670.

1.671.

1.672.

1.673.

1.674.

1.675.
1.676.

1.677.
1.678.

1.679. [

1.680.

1.681.

1.682.

a—;;bzﬁ,uea>0,b>0.

atbtetd g
i > a

nea>0,b>0,¢>0,d>0.
#2’4abc,nea>0,b>0,c>0.

(a+b)[%+% >4, mea>0,5>0.

(@+b)(b+c)(a+c)>8abe,
nea>0,b>0,¢>0.

i dor S
(a+b+c)[;+t—7+z}%9.
nea>0,b>0,¢>0.
a’ed + b*ad + c*ab+ d*be > dabed,
nea>0,b>0,c¢>0,d>0.
(a+b+c)(a* +b* +c*)>%abe,
nea>0,b>0,c>0.
a® +b° +¢® >3abe, rea>0,b>0,¢>0.
(a+b+c+d)* >256abed,
nea>0,b>0,¢c>0,d>0.

@ +a, +a,) <3(a +a; +a3).
Ja+c)(b+ad) >Jab + Jed,
nea>0,b>0,¢>0,d>0.
a+b+c)2>ab+ac+bc

3 S 3 4
a+b+c>ab + Ve + Vac,
nea>0,b>0,c>0.
a’ +b* + ¢ >ab+ac+be,
nea>0,b>0,ec>0.

215594050650
b a
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at b+b+4°+ cta
c a b
nea>0,b>0,¢>0.

1.684. o’ +ab+b* >0

1.685. a4 c*>2b", akmo a:b=b:e. ¥
1.686. z° +y® >ay’ +2'y, ge x>0,y >0.

1.687. a'+b'>a’b+ab’.

1.688. o’ +b*+c* +3>2(@+b+e).

1.689. 2°+y° —a'y—ay*>0, ge x>0,y >0
1.690. b*+a'—ab>a’b+ 4a’h, ge ab<0.

1.691. a*+2*b+2ab’ +b' >6a’d*, nie ab>0.
1.692. 2 +2y® +2xy + 6y +9>0.

1.693. 2a* +b*+c*>2a(b+ o)

1.694. 2’ +y'+ 2 +u'ta ral@ty+z+w)>0
1.695. x'+ 4y +32" +14>2x+ 12y +62.

1.696. o’ +b'+1>ab+a+b.

1.697. 1+2x* >2x° + .

1.698. ab(a+b)+be (b+c)+ac(a+c)>6abe.

1.683.

=6,

1.699: JoBecTy, mio M+ Es >3 akuio m>—1,m=0.

1.700. ITopiBHATH 32 BemmanHow = + 112 + x, Jie © = JijicHe
4HCTIO.

1
1701 d el > — >1
a’ + 28 AR a+b>1.

1.702. Jda+1+ 1/‘lb-f- 1+ 1/4::+ E <
Ao a+b+c=1,a>0b>0¢c>0
®yuKuii T2 ix rpadixn

1.703. 3maittu aberyeyn Togky nepeTnHy rpadikis dyHkuii 3
Biccro Ozt

Dy=x+7 3y=2x-1 5)y=—%z—l;

Yy=z-2% My=1z+L Qy=-2+l
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1.704. 3uaiity opAMHATH TOYOK HepeTuHy rpadikis dyHKuii 3
Biccio Oy:

Vy=a+3  3)y=3c+5 5)y=—%x+1;
2)y=x-1 4)y=—2r-1 6)y=—4r+1

1.705. Hajtri a, AK1110 Bifiomo, 1110 rpacdik GyHKI NPoXoauTh
uepes TouKy A (2;5):

1) y=ax—1; 3)y:%1+a;

2) y=—az+4; 4)3,:7%17441.

Rosinkesun signin
®ynkuii i rpacdirn y=f(z)

7/ ;
Tlpsama nponopuiiHicTs Jlinifni sanexHicTs
y=kx y=kx+b

abenyen — 3HAYEHHA T
OpAMHATH — 3HAYeHHs Y

y=2
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1.706. Tpadir dyHKIii ¥ =ax + b OPOXOUTE Yepe3 TOYKM
A(1; 4)i B (2; —3).3nalin aib.

Dynxyiny = ax’ ma i zpadix
1.707. Po3B’A3aTy piBHAHEA rpadidHO:

DHal=4 Nzl -z=0; 5)x’ +2=0;
2)x*-9=0  4)z'+x=0 6)x*=z+2

1.708. Buaii™ abemen TOYOK nepeTuHy rpadika 3 Biccio Ox:
1) y=2=1; 3)y=2x"-8
2y=—a"+4 4)y=—3z" £27.

1.709. 3HaiiTi OpAMHATY TOHOK epeTuHy rpadikis 3 Biccio Oy:
1) y=2"+5 3z -5
2)y=2z'-1

BnactusocTi rpadikis:

1. MpoxoaATb HYepes Touky 3 koopauHatamu (0; 0).

2.a > 0. Bitku napabonu HanpAMneHi Bropy.

3.a < 0. BiTku HanpAMAeHi BHU3.

4.4Yum 6inbiumit MoAyNb YKcna a, TUM ByXHi BITKK napabonu.
5.0yHKUiA ¥ = ax’ napHa i rpachikiu CUMETPUYHI BiaHocHO oci Oy.
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ITpuiiosu, sxi nosezwyoms
nobydosy zpagixie Pynxyii
I ILnst roro, m106 o Bifomomy rpachiky dyskmii y = f(x) moby —

AyBaty rpadik ¢ymkuii y =— f(x), Tpeba nobymysaty Jinio,
cuMeTpHHY JiHil y = f(z) BigHOCHO OCi Ox.

b/

y=2 ¥

II. ins Toro, o6 mo BioMoMy rpadiky dyHKLii y = f(x) mo—
6ymyBaTu rpadik yHRIii y = f(~x), Tpeba mobyxyBam! JiHilo,
cumerpuuHy Jisii y = f(x) BizHOCHO oci Oy:
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y) y=z7y Y y=2°
y=v=x y=Vx ‘\/
==td S
0 % 0| 3
\u=fe0 V) y=f
\-4’—
.
N,
W
\
o t\ x
\
Roginxosui sinnin
Tpacikm, ski syerpisaiorses Rajacrime
v y y
o) 0|
% 0| x [ x
y=x y=x y=x"
Y k j & y, -
\D x 0 x [@ x
=1
!/—; » :E—
Y Y Y
0| |
3 [3) > 0| x
y=Vx y=2"
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1.710. BukopucroByiouy nocizioeHo I i IT mpuiiomu, mobyny —
BaTy rpadikm:
1) y=—+—zx; 2)y=-27  3)y=—log,(-=).

II1. Tnis1 Toro, 106 3a BifoMum rpadikom dyHKIil y = f(x) o —
GynyBatu rpacdik cyskuii y = f(x) + B, Tpeba mobyaysaTn
Jinio y = f(x) i smicTiTn 1i Ha B opueMIE Bropy, ke B> 0,
a6o Ha B opuENIE BENU3, AKII0 B < 0. (MoKHa 3micTuty Bick Ox
Ha B OMHMI B IPOTUIIEIKHOMY HAPAMKY).

IV. lnst Toro 1106 3a Biomum rpacdikom dyskiii y = f(x) mo—
6ynyBaty rpadik yskuii y = f(x + A), Tpeba nobymyBatu
ainito y = f(x) i amMicTumy 1i Ha A opmEnus Brpaso npu A <0,

Rosiaxosui siggin
Tpadixm, Axi sycrpivaroTses HaituacTinie (IPOJOBKeHH)

Y Y [
\ a

o/ 7 0 x =
y=log,x y=logx y=sinx
Y, (7 W [T/ |

| i 1| 1

| I i |

I 1 | i

i | | i
LN\ 1 1 i\ o i

* | i F ey -t

| 1 ] 1

1 1 | i

] I I i
y=cosx y=tgd ' y=ctgx '
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a6o Ha A ouHuIs BiiBo npu A > 0. (Moxua 3micTuTy Bick Oy
Ha A OJHNI, aJie B IPOTUICIKHOMY HAIPAMKY).
Y

y=(x-1"
x o] % x
1.711. TlobynyBatv rpadixy dyHKIii:
Vy=(@x-3'+] Ny=(@x-1"-4
2)y=—(x+1 -3 4y=2"""-1
5) y=2""-3; 8) y=log, (z+1)—3;
6)y=—2""% 9 y=—log,z+4

7) y=log, (x —4)+2
V. Tpacpix dyuruii y = A f(x) onepxumo i3 rpadixa dysxuii
y = f(x) MHOKeHHAM Beix fioro opauHaT Ha A. *

Y 155210,

2
S ly=log,x
i |

/
il -
2
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VIII. Jlnsi toro 1106 3a Biomum rpacdikom dyHEmil y = f(x)

nobynysaty rpacdik dysknii y = f(|x |), HeobxingHo nepexona —

THCs, 1110 PYHKIiA napHa i posmiagaemo crnoci6 VIL
ITpux.aadu zpagixie Gyrxyit:

y=2" y=log,|+| y=sin|x
Y Y’ Y

= 0 N A
OI x \ [ / P ] R

IX. Jlasi roro mob 3a Bifomum rpadicom y = f(x) mobymxysatu
rpacik yukuii y =| f(z)}, morpibro nobyaysary miHio y = f(x)
i wacruny rpadika, AKuii JeRUTH HIDKYe oci O, A3epKaJbHO
BifoGpasuTy y BEPXHIO MiBILIOIIMHY.

¥ y
y=1x) v=f)

7 o] % /o] N =

X. Jlast Toro mob 3a Bigomum rpadikom y = f(x) mobymysaTi
rpacix |y| = f(x), norpi6ro nobymysamy aiHio y = f(2) B Bepx—
Hij MiBIIIOIMEI | IPOBECTH CHMETPUYHY JIHIIO y HVMKHIN.

I Te, 1110 3BepXy, — Te i 3HU3Y I

Yl
[W=1)
y=1(x)
ol =
y E =750| x

1.712. 3unawun rpadik dyskuii y=log, x, mobyayBaTi rpa-
Giky piBHAHB:

1) y=|log, =} 3) |yl =log, z; 5) |yl=log, |z}
2) y=log, |z} 4)|yl=|log, =} 6) |yl=Ilog, |=l|




[image: image111.jpg]110 Poaain 1. AITEEPA

VI Tpadix dysxnii y = f(kx) (k >0) onepmxyerses i3 rpapika
dyrruii y = f(x) mirernam aberuc mporo rpadika Ha k, AKmo
k>1,i muoxennsam Ha k, axkmpo 0 < k< 1.

y=122)
o u=fx)

VII. flxuio dysxnis mapHa (f(—x) = f(x)), o ii rpadik cumer—
puuEMit BiHOCHO oci Oy, TobTo KocuTs nobyxysaTy rpadixk B
npasii (mis & > 0) miBnsonei, a B JiBi nposecTy Jiniio, cu—
METPUYHY ofiepKaHiii.

| Te, 1110 cipaBa, — Te i 37iBa |

Nosinkosmi inain

Dy \
Tlapsa Henapna Hi napua,
rpadik cumeTpyuHmMii  Tpadik cMMeTPHIHMA Hi HenapHa
BigHOCHO oci BiIHOCHO IMOYATKY
opAuMHAT KOOpJMHAT
v Y
fla)=2".
s s f-m)=2"
Tpueaaz. - fl@)= ZX:T T DyHK1iS 3MiEUIACH
fle)=2" + 2. flz)=2 ‘,2“_‘ i se ¢ Hi mapHoo,
Tepesipuryt =—@ -7 Hi HenapHO1O
Ha HapHicTh
fem) =27 + 27 flz)=—f@)'—
fl—x) = f(x) — dynxnis renapua

yHELiA TapHa
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1.713. 3naroun rpadik dyHKnii y = sin x, mobynysaTy rpadiku
PiBHSAHB!

1) y=|sinz} 3) |yl =sina; 5) |y|=sin |z}

2) y=sin|a} 4) |yl =|sin
1.714. 3nawun rpadix dyHkIil y =z, nobyaysatyu rpadikn
yrrmii:

1)y =|=}

Pozg’azanns:

a Y y=tr—r) L e

| % d] 5 s
/ (emoci6 1X)

2) y=|ec+2[+1.
Paas’a:mmm

y=|x| \\/y y=|x+2/+1
e ey
(cmocobm 111 1 IV) |

y=llz-1/-2.
Pa:rs.n:mmuz

a) 6) 8y
y=|x U y=|x-1-2

y=[lx-1-2

73
3

(emoeou L1 1V) fenocis 1)
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4) ly|=|z—4|-1. 5
Posg’azanns:
a) Y y=l4 6 ¥ y=lx-4-1
0 z 01[ \/
(crocobi 1111 TV)
5 ¥} Jyl=lz-4-1
// \\
[ R
4 iV AN
(enoci IX)
5) [yl=llz—2|-1].
Poszs’azauns:
a) Y v=|x| 6) YA y=|x-2|-1
[ % 0 A
(enocobu 11 1 IV) »
-
o) Y1 vellz-2(-1 o Y lul=lle-2-
i x: o x
N
v
(cmoctt 1X) (enoct6 X)

1.715. Bnaroun rpadix dyHKIi y = %, no6yryBaT rpadirm:

1

5 =
)y\ﬂ

2y=f

1 S
pu-pLh ol
My=;%ﬂ—#
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1.716. 3uatoun rpadik dyHKiil y = tgz, nobyaysaTy rpadiru:
Dy=tg|zf 3) y=tg |l 5) |yl=[tg =}
2 y=ltgal 4 |yl=tgx; 6) |lyl=tg |z}

SHAXORKEHHA nnow Miryp, 0GMeNEnnX NiHiAMK
Tpuknax 1.717. 3naiity nuonty dirypu, obMezxkeroi Jrinismmu
y=—x+3xz=—1y=0

Anzopums po3e’a3anHs:
1) nobynysaty rpadik dysruil y = — x + 3 (puc. 1.25);
2) noByzpma'm rpadiru dyskIii x=—1iy =0 (puc. 1.26);
3) samrpuxyBaTu dirypy, obMexeny AiHiAMU y=—x+ 3,
x=—1,y =0, i 3naitty ii naoury:

e :%AOAB:%-AIA:&

y y
y=-x+3 x=-1
0| 7 -qol 7
Pic. 1.25 Puc. 1.26 Puc. 1.27

Bigmosigs: 8.
1.718. 3naiitn naouty dirypu, obmexenol Jginiamu x + 2y = 4,
x+2y=6,z=0,y=0.
Anzopumam po3s’azanus:
1) mobyaysaty rpadik dyrknii -+ 2y =4 (puc. 1.28);

y y
R b
+2y=4 x+2y=4 L+2y=6 A
C
0 3 0| %=0 %= "o B 3
Puc. 1.28 Puc. 1.29 Puc. 1.30

2) nobyaypaty rpadixu QyHKLii x+2y =6 =01 y=0
(pue. 1.29);
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3) samrpuxysartu ¢irypy, obmexeny JiHiaAMu -+ 2y =4,
x+ 2y =6, 2 =0,y =01 35ai™y ii nuomy (puc. 1.30):

== _0C-OD _OA-OB_3:6 _

ABCD 0AB 2
BignoBigsm: 5. S
1.719. 3uaiitv riony dirypu, obMexeHoi JiHigMU
r+y=2y=3x-6y=x+2
Anzopums po3g’azanns:

1) mobyaysaTtu rpadik gyHKmii
x4+ y =2 (puc. 1.31);
2) mobyayBaty rpadik dyHKmii
y =x+ 2 (puc. 1.32);
3) nobyayBatu cirypy, obmexeHy
niniavn 2+y=2,y=3x—6,y=r+2i
3amTPUXyBaTV Qirypy, obmexeny
JaEMu JinisMm (pue. 1.33); Pue. 1.31
4) snaiitn KoopauHaTH To4KN B (4; 6);

ocp

Y

Pue. 1.32

=

N/_’

obepHeHo MPONopLiiHa 3aeXHICTh

ko0 paniyca R
3 yerrtpom (0; 0)
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5) 3HaTH WYKaHY IWIOMLY S, 4 = Soapy — S,

oac —

ASCB,,:WTBN~ON—%OA-OC—%CN-BN:
_2+6 4 1,5 1 o6
28y laa la6-s

BigmoBins: 8.
1.720. Haiitv unomty chirypu, obmesxenol Jigigvm y =|x|—2,
y=—|x|+2
Anzopums po38’a3aHHA:
1) mobyaysatu rpadik pynruii y =|x|—2 (puc. 1.34);
2) mobymyBay rpadik dbyHKLil y =—|x|+ 2 (puc. 1.35);

Puc. 1.34 Puc. 1.35
3) 3amrTpuxyBaTy Mirypy, miolLy fkoi norpibHo 3HANTH;
4) 3HaliTH myKaHy miomly: ABCD — KBazpar,

Sien =% AC.BD=8

BignmoBigs: 8.
1.721. 3uaiiryt mronty dirypu, obMexeroil riHiAMI
(-1 +(@y—1)*=1y=0x=0
Aunzopumn po3s’szannn:
1) nobyayBary rpadik dyskuii (x — 1)* + (y — 1)* =1 (puc. 1.36);

Pue. 1.37
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Rocnigxenna | po3s’'A3annA AIHIAKNX Pl

2) zawTpuxyBat irypy, obMexeny JiHigmMu
(e—172+(y —1)*=1,y =0,z =0 (puc. 1.37);
3) 3HaiiTyH HIyKaHY IUIOLY:
1 1
Z=S,40,8 —ZnRzzl—zm
Bigmosins: lfg.

1.722. 3uajiry nuronty girypu, obmexenol JiniaMu:
1)2x -3y =6,y=2,=0;
2)3r+y=12,x-3y=—6,x=4
3z+y=5x=2,2=3,y=0
4)2r+y=4y=1y=3,x=0
5)x+y =2 4%+ 5y =20,x =0,y =0;
6)y=|z[-3,y=1
7y =|z,3x—5y=-8
8)x'+(y+1)=Ly=0x=1;
9+ -1 =Lz'+(y+1 =La=-1

Nocninxenna i po3s’'A3anHA
NiHiAKKX PIBHAHL 3 NapameTpamu

Pignanns sudy ax +b=0, de a i b — cmani xoediyienmu,
HAFUBAEMBCR AIRITERUM PIBHANHIM BIOHOCHO HEBIOONOT T.

1le piBasAHHES piBHOCHILHE DiBHAHHIO ax =—b. Noexigumo
itoro.

1. K110 @ = 0, To piBHAHHA Ma€ €IMHMUI PO3B’A30K T =— 2—.

2. ko a =b=0, To pieEsAHHA Ma€ BuraAx 0xr=0.

1Je piBHAHEA 33/[0BOBHSAE Gy /L —AKe AificHe 3HAYCHHA T, &
TOMy BOHO Ma€ HecKiH4eHy KiJbKiCTb PO3B’A3KIB.

3. fkmo a =0, b=0, To piBHAHEA Mae BUrIAR 0z =—b.

Ile piBHAHHS He Ma€ PO3B’A3KIB.

PoarsisiHeMO pO3B’I3yBaHHA pallioHAJLHMX PiBHAHB 3
mapameTpaMi.

PigHANKAMU 3 NAPAMEMPAMU HATUBAIOMBCA PIBHANNI
B8udy
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f oy 005 045 05.0,) =0,
Oe T — wyKane negidomMe, @ 0,; Oy; Oy ;...; O, — 3MINKE napa—
Mempu.
3HayeHHA MNapaMeTpiB 0,; O,; O ;...; d,, IPY AKUX BUPA3

f (@ 045 ay; @455 @,) =0 Mae cMyel Py JeAKUX 3HAYEHHAX T,
Ha3VBAIOTECH QONYCTNUMUMY.

Posp'azaTy PIBHAHHSA 3 MapaMeTPaMy 03HAYAE 3HAJITH BCi
JOT0 PO3B’A3KM JUIA KOXKHOI CHCTeMM JIONYCTMMMUX 3HAUYEHH
napameTpis.

Ilpu posp’ssyBaHHI PiBHSHL 3 mapaMerpamu oGJacThb
3MiEM nmapameTpis moxke GyTn sazanoi. SIKilo He BKazaHi
Mexi 3MiHM TTapameTpiB, TO BBaXKAaEThCH, 110 MapaMeTpn
HabyBalOTh BCiX CBOIX AOIYCTHMMX 3HAUEHb.

TIpuxnan 1.723. Po3B’A3aTy BiIHOCHO X PIBHAHHA
2 3

5z—a azx—1
Poze’azanns. Maemo 2 (ax — 1) =3 (5 — a), 3BiaKHU
@a—15z=2—3a.

a) fIgmo a= %, TO piBHAHEHA Mae purasg Or=— % e
PiBHAHHS, 8 3HAYNTE, i JaHe PIBHAHHSA He MalTh PO3B A3KiIB;
6) AKIIIO a = 122, TO PiBHAHHA Ma€ 6MHMIA KOPIHbL T = 2?1_ 31“5;

8) BUSHAYNMO, IIPY SKMX 3HAUEHHAX @ 3HaNIeHNI KOPiHb 3a —
JOBOJILHAE PIBHAHHSA, TOOTO 3HajieMo 06J1acTh BU3HAYEHHH.

ObJiacTs AOMYCTMMNUX 3HAYeHb HEBIZOMOro i mapameTpis,
110 BXOAATHL B PiBHAHHA, BM3HAYAETHCH PIBHAHHAMM:
2—3

Sz —a=0iax—1=0. =

a=0iax =0. IIpn = % 15011epxmmu
10—-15a 2 —3a*
TR S i

3sigcen
10—15a —2a* + 15a =01
2a—3a* 20 +15=0,
a=+Bia=+5.
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OTKe, AKIIO azL; i uxiﬁ, TO PiBHAHHA Ma& eIHMA

KOpiHb z:ﬂ,
2015

Axuto a = —122, PpiBHAHHSA He Ma¢ KOPEHiB.

Tpuxnap 1.724. Posp’azat BiHOCHO piBHAHHA

S Bl ()

1
x a—-x

Posg’sizanns. ObJacTs NONYyCTMMNX 3HaYeHb HeEBiZloMOro i
napamerpiB x =0, x =a. Maemo

a—x=bx,b+1)z=a. (*%)

a) K110 b=—1,a =0, T0 piBHAHESA (*+) HabyBaec Bupy 0z =0.
Ile piBHSHHS COPABEINNBO st GYMb —AKNX 3HAUEHD T, AK
BXOJIAITH B 06J1aCTH JIONYCTUMMX 3HAYEHb;

6) skmo b=—1, a=0, To piBHAHHEA HabyBac BUAY 0z =a.
KopeniB HeMae;

8) AKIO b=—1, To PIBHAHHA Mae enMENA PO3B’A30K
a

b1

2) IepeBipuMO, NPV AKNX 3HAYEHHAX mapamerpis a i b
3Haj/ieEuii KOpiHb 3a/I0BOLHSE PIBHAHHSA.

Buxonsaun 3 ymosy, x =0 i a—x =0, Orxe,

a Y
e T .
A L b+1*°

3pigcua=0ib=0.

Tagym 9MHOM, K110 b= — 1,a =0, T0 PiBHAHHA Mae HecKiH—
yeHy MHOXMHY KOpeHiB, T06T0 Mae 3micT mpyu 6y /b —AKUX
niicanx x, KpiMx =0,z =a.

ko b=—1,a =0, To po3B'A3KiB HEMAE.

Hmuoz:a,uso,bzo.'mzzﬁ.
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Bnpasu
Poss’azaty piBHAHHEA:
1.725.2x =a.
1.726.ax =—3.
1.72%.ax=b.
1.728.ax + bx =c.
1.729.¢* x —ab=a.
1.730.ax —2xr=a® — 4.
1.73l.ax-b—-1=x—a.
1732.@+2)b—a=(b+ 1)z +ab.

33y +L=p
1.7 y+a b.
LI E L E
a b
73 S ibaie 1)

a:~u:2(.z—b)'

1,733_(1__‘12:M_

r—-a zx+a
1.737. BusHaunTH, DY SKUX 3HAYCHHAX f PIBHAHHEA MaOTH
AOAaTHI PO3B’A3KM:

a)32-2)=4(t-2); 6)4—t

Lo
1.738. BusHaunty, Ipy AKMX 3HAYEHHAX k PIBHAHHA MalOTh
Bij'eMHi Koperi:
3x+1
k—2=
<l x+1

4x+3k _5r—2k
BN

3 6)

1.739. Bupas iz_{:‘&z AopisHioe 1, Koo x sopiBHIoe 10. IIpn

FKOMY 3Ha4eHH| x el Bupas fopiBHIoe 3?7
1.740. TIpu axux sHaveHAAX k piBHAHHS

3k+3(z+1)=&5+15:

@) Mae 6IVHMii PO3B'A30K;  6) He Mae PO3B’A3KiB?
1.741. BusHaunTy, IPK AKMX 3HAYEHHAX @ KOPeHi PiBHSAHHSA
ax ="Tx —1uini i kpatri 3; kpaTHi 5.




[image: image121.jpg][HocAIAKERHA CHCTEM ABOX NINIAKWX DIBHAD 3 ABoma Hesigommmn 121

1.742. BusHaunuTy, Iy SKMX 3HaYeHHAX apameTpa a piB—
HARHA 3 (2 + 1) = 4 4 ax Gyse MaT KOPiHb Giibimi, HiX —1.

Hocnipxenta cucTem ABOX NIHIAHNX PiBHAHD
3 ABOMa HeBigOMUMM
Hexaii nana cucreMa piBHAHB
az+by=c,
a,x+by=c,,

nea,b,c,a,b,c, — nosinbHi gilicHi uncaa.

JTocatiamTy ciereMy o3Ha4ae 3a ii KoedinieHTaMy BeTaHO —
BUTH, SIKMUI 13 HaBeieHNX HipK4Ye BUITAZIKiB Mae miche:

1. Cucrema Ma€ 67MHMI PO3B'A30K.

2. Cuerema He Ma€ po3B’sA3KiB (HecymicHa).

3. Cucrema Ma€ HecKiHYeHy KibKICTB PO3B’A3KiB.

flK BijoMO, KOXKHE 13 JIHIHNX PIBHAHB CHCTeMM 306paKy —
6ThCsA B CHCTEMI KOOpAMHAT OpAMolo Jiniero. Tomy oueBnzHO,
mo:

1) Cuerema Ma€ €RuHEMIA PO3B’A30K, AKINO rpadiky pIBHAHE
MAIOTE OJ{HY CIIJLHY TOUKY, KOOPAMHATH AKOI i € poss 'A3KaMA
ﬂaHOl cucTeMm:

2) Cuerema He Mae PO3B’A3KIB, AKIO rpadiky piBHAHL —
napaJieslbHi npami.

3) CucreMa Mae HeCKiHYeHY KiJbKiCTb PO3B'A3KiB, AKIO
rpaciky piBHAHD CIiBOAZAOTE (OAHA i Ta XK MpAMa).

HagefieMo Teopemy, fika BUKOPUCTOBYETLCS TPYU JOCHIA—
JKeHHI cyeTeMy JIBOX JIHIMHMX PIBHAHL 3 IBOMa HeBilOMMMA.
PosriIfiHeMO JaHy CHCTeMY:

az+by=c,
@, +by =c,.
TlomMHOKMBIINM TIepIlle DiBHAHHSA Ha by, a Apyre — Ha —b, i
JIORABINY 11l PIBHAHHEA, MAEMO
@b, ~ba;) x=cb, —be,.
TloMHOKMBIIN HepIlle DIBHAHHA Ha —a,, a ipyre — Ha @, 1
JONaBIIM 1X, MAEMO




[image: image122.jpg]122 Poagin 1. ANFEGPA

(@b, —ba;)y =a,c, —ac;.
OnepXuMO cncreMy piBHAHE
{(a‘ba —ba,) x=cb, b,
(@b, —ba,) y =ac, —¢a,,

PiBHOCHMIIBHY faHii cueTemi.
Teopema. Fxwo a,b, —ba, =0(A=0) i
a,¢,—¢,a,=0 (A, =0).

Hosedenns. 3anmimeMo fani PIBHAHEA y BATIA
{a,bz =ba,,
- b, =cb,.

TTepemHOXMMO MOUJIeHHO JiB i HpaBi YacTuHM piBHOCTEl.
Onepxumo a,b,be, =ba,c,b,, 0610 a,¢, =a,c,. 3Bigcu Macmo
a,c, —a,c, =0, o # noTpibHo 6ys0 HOBECTH.

Hocaimo laHy cucTeMy aHAITHIHO.

1. fAxmo ab, —ba, =0 i ¢b, —be, =0, To i ac, — ca, =0,
TO6TO cycTeMa MaE HECKIHUEHY KiTbKiCTh PO3B A3KIB.

—be, =0 (A, =0), mo

. " a,
I pisrocTi @b, =ba, Mmacmo a—‘

Is piBROCTI €,b, =bc, Maemo :v‘
2

4 _b_¢g

Orxe, B IbOMY BUIIAAKY T
= e AR EG

Cucmema mae wecxinueny xinvkicms poss'azxis, w0
xoeiyienmu npu 8iONOBIONUT HeBidOMUT i BLAGHI YAeHU
nponopuyitini.

2. fxmo a,b, —ba, =0 i ¢;b, —bc, =0, 10 cucrema He Mae
PO3B'A3KIB.

* a b
I3 piBROCTI a,b, = ba, Maemo a_l :EL,
s g

I3 piBHocTi ¢,b, = bc, MaeMo % =5





[image: image123.jpg]MUMI 123

Cucmena ne mae po3s’aszKis, axuo it xoeghiyienmu npo—
nopuiiini sise cobor0, anre He NPONOPYUIHI BINLHUM UACHAM
cucmemu.

AocnimKenHA cHCTEM ABOX NIRIAKNX PDIBHAKD 3 ABOMA Hel

3. flxmio a,b, —ba, =0, To cucTeMa Ma€ IMHMIL PO3B’AI0K:

—¢,b 8¢, —a,
y= \bz Gl
ab, —ab,
I3 mepisHocTi @,b, = ba, Mmaemo gkz ~bi
2 2

Cucmesa sae eounui po3s’azox, AKwWO xoediyienmu npu
8i0N0BIONUT HeBIOOMUT He NPONOPYIlNi Mide CO6010.

Tpuxnax 1.743. 3HalTH IIPU AKUX 3HAYEHHAX @ CUCTEMA
PiBHAHB
x+@2a—1)y=2a,
(2a+x+@+2y=2(@"+a+1)
Mae HeCcKiHYeHy KiJIbKicTh PO3B’ABKiB; He Ma¢ PO3B'A3KIB.

Po3zg’azanns. CucreMa Ma6 HeCKiHYeHY KiNnbKicTh PO3B’A3KiB,
2a—1

%+l a+2 2@+atd)
3HajiieMo, fKi 3Ha4eHHA a 33J0BOJIbHAIOTH PIBHAHEA

AKIO

1 2a—1 2 2
== , 4o’ —1= Za=+t1
%Hl a2 Lot :
B Sl
Ko a =1, oftepxumo 3373 TO6TO cHCTeMa Maé Hec —
KiHYeHy KilbKicTh PO3B'A3KIB.
Koum a=— 1, ofiepRumo —1=—1=— 1, To6T0 cucremMa Mae

HecKiHYeHy KiIbKiCTh PO3B'A3KiB.

B inmmx Bunazkax, TobTo npua ==+ 1, cucreMa Mae 6IMHMA
PO3B’A30K.

BigmoBigs: a=:+ 1; 3Ha4eHb @, IPM AKMX CUCTEMA He
Ma€ po3B’A3KIB, He icHy6.
Ilpuknayp 1.744. Posp'A3aTy cucreMy piBHAHB
@1 z+@-Dy=@+1,
@a-Na+@+)y=a—1

BiZIHOCHO HeBiZIOMMX T 1 Y.
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Posg’azanus. Maemo:

A G T e o

i o ViR
—@a-1)(@" -1)=—a(@®—1)
_fa+? oo AT iy

A1~a171 u+17(u+1) &= =
——a(a+1) @3

7 Gt e P

2a-1- g*—1

—(@+1? a-N)=a(a+1) (@ —5a+2).
ByusHauNMO, NPy AKX SHAYEHHAX napamerpa @ A=0.
Poss’sxemo piBHAHHA —a(a® —1)=0, 3pigkn a, =0, a,=1,
@; =— 1. Po3risiHeMo Y0TMPY BUIIA KA.

a) Hexait a=0, a==+ 1. Toxi A=0 i cucrema mac envEN
PO3B’A30K:

=B _—a@+)’@-3) o' -%-3
A —a(a®-1) a-1 "'
y=ﬁ:a(a+l)(azw5a+2):7a‘—5a+2v
A —a(@® -1) a-1
6) Hexaita=0. lana cucrema Mae B
z-y=1,
—x+y=—1
chimsmil: 1 ; TO CHCTEMA Ma€ HECKiHYeHY Kilb—

KicTb po3B'sAsKiB: & — 6yab—aKe uuco, y=x—1
8) Hexaiia = 1. Jlana cuerema Mac Bz
[0+ 0y =4,
L‘ +2y =0

¢

OckinbKy nepiile piBHARHEA Miel CHCTeMI He Mae PO3B’A3—
KiB, T0 i cHCTeMa He Mae po3B'ASKiB.

2) Hexatia =— 1. Jlana cucreMa Mae BUNIAL
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4z + 0y =0,
—3z+ 0y =0

11s cucTeMa Mae HecKiHYeHy KLIbKicTh poss’asKis: & =0,y
— AOBLJIbHE YMCII0.

Binnosiab:fArkmoa=0ia=+1,
roz_®—2-3, -Gt
] a—1
AKII0 @ =0, T0 & — [0BLIbHE YUCHO,
y=x-k
agmoa=—1,x =070y — JOBiJIbHE YNMCIIO;
SKILO a = 1, To cieTeMa He Ma€ PO3B'A3KIB.,

Brpasu

1.745. Tlpu AKMX 3Ha9YEeHHAX W CHCTEMa PIBHAHDL Mac JofaTHI
PO3B'AZKN:

2+ 5y =207

1.746. BuzHaunTy, Ipy AKUX 3HAYEHHAX @ CUCTeMM PiBHAHD
MaloTh BiJl' €MHI pillleHHs;

a]{Sz‘—ﬁy:l. )[(a+5)x+(?a+3)y=3a+1
Sr—ay =2 (Ba+10)x+ (5a+6)y =22 +4
1.747. BusHawnty, Py AKMX 3HAYEHHAX M cUcTeMa PiBHAHE
2max — 3y =5,
[41 +my =8

{31+7y:m,

Mae po3p’asku x>0,y <0.
1.748. locatiaTy i po3B’sI3aTi cucTeMy PIBHAHb:
ﬂ){(m—l)z+2my:—2, o {(a~2)x+6y=l§,
2mx+(m-Yy=m-1 3x+(2a—4)y=15
3x+(m—1)y=12
! [(m —x+12y =24
1.749. BuzHauuTy, Opy AKUX 3HAYEHHAX M i n cyucTemy piB—
HAHb MalOTh HECKiHYeHY KiJbKiCTh PO3B’A3KiB:
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a)(szrny:& ﬁ)[mavr(n—l)y:z

543y =4 3r4+10y=-1
1.750. BusHauMTH, IPY AKUX 3HAYEHHAX @ CUCTEMMU PiBHSAHD He
MarTh PO3B’A3KiB:
4z +3y =12, 3x +2ay =1,
a) +3y 6) Y
2x +ay =5; Ba—Dxr—ay=1
1.751. Jlana cucrema ABOX PiBHAHL 3 [(BOMa HeBifloMuMu x i Yy
B+ m)x+ 4y =5—3m,
2z +(5+m)y =8
SHaliTy, TPy AKNX 3HAYEHHAX M 1[5 CHCTEMA Mae a) Hec—
KiHYeHy KiJbKICTh PO3B’A3KIB; 6) He Mac Po3B’A3KIB.
1.752. BusHaumTH, IPU SKMX 3HAYEHHSX @ CHCTeMa piBHAHBL
ar+y=a,
20z +ay =4
Mag: a) €AMHWIT PO3B’A30K i 3HANTH #0T0; 6) HeCcKiHueHy Kiib—
KiCTh PO3B’A3KIB; 8) He Ma€ PO3B’AKIB.
1.753. BusraunTy, Npy AKMX 3HAUEHHAX @ cUCTEMA PiBHSAHB
@-1)x+3y=aq,
z+@+)y=2
Mag€: a) €IMHMIA PO3B’A30K i 3HaNTH #0r0; 6) HecKiHYeHy Kijb—
KiCTb PO3B’A3KIB; 8) He Ma€ PO3B’sI3KiB.

Po38'A3yBaHNA HepiBHOCTEN 1-ro cTeneHA 3 napamerpamu

Hepisnicmio 3 napamempanu nasusaemvcs Hepisricmy
sudy F(x, 0,0, ,...,a,) S0, 0e = — nesidome wyiane wucao,
Ay, Oy, ooy O, — SMENNHE NAPAMEMPU.

¢  Po3B'A3aHESA TaKMX HepiBHOCTeH 3aJeXNThL B ronycTy—
M¥X 3Ha9eHb apaMeTpiB o, ,, ..., o, -

Tlpn poss’asammi HepiBHOCTI 3 mapamerpamu obsacts
3MiHM mapamerpis moxe 6ytu 3ajama. fKuo He BKaszami
TNPOMIZKKY 3MiHY IapaMeTPiB, TO BBAXAETHLCH, 1110 mapameTpn
MOKYTh HNPWAMATH BCi 3HaYeHHHA, NPU AKMX PYHKIisA
F(x,0y,0,,..., a, ) Mac amict.
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TIpuaan 1.754. Po3p’s3aty BilHOCHO & HepiBHICTHL
(m*—Dax>m*—m.
Po38’sazanns. PosraisiHeMo Bei MOXIMBI BUNAZKHA:

a) Hexait m'—1>0, Toxi m=1, Tobro m<—1, abo m>L
TToninuenm obusi YacTuHy BUXixHOl HepiBHOCTI Ha m¥—1,

ofepIIMO & > ——;
m+1

6) mexaitm® — 1< 0,10670—1 < m < 1. TlogismBL obuzBi yac—
TMHM BUXiZHOI HepiBHOCTI Ha m* — 1, onepxuMo  x <

i L
m+1
8) Hexait m = 1. Hepisuicts Habyne Buay 0x > 0. I HepiBHiCTL
He MaE PO3B'A3KIB;

2) Hexait m =— 1. Hepisnicts HaGyze Buay Ox > 2. Hepisricts
He Mae Po3B A3KIB.

OTzKke, B 3aJI€2KHOCT] Bif| 3HaYeHb TapamMeTpa m HepiBHicTh
Mae€ Taki po3B'ASKM:

T Aknom>labom<—1;

<L. garop—l<m<l;
m+1
SIKINO m =+ 1, HepiBHICTH He Ma€ PO3B’A3KIB.

Tpuxnaj 1.755. Po3s’si3aTh BijHOCHO T HEPIBHICTH
O e )
— 4 ST,
2a 6 8a
Poss’asanns. OBJacTh JOMYCTMMIX 3HAYeHb HeBizomoro i
nmapamerpa: a =0, £ — JIoBiIbHE YMCTIO.
Tlepenecemo Bei ujieHy HepiBHOCTI B JIBY 9acTUHY. Tlicast
HepeTBOPeHb MaGMo
9—4a)x —(3—4a) 9—4da 3—4da
: >0 abo &> i
24a 24a 24a
PoarisHEMO TPH BUTIAIKH.

0, Tobro a:% IlepeBipKoi0 [EPEKOHYEMOCh B

TOMY, 1O TIpH a = 2 HepiBHICTE BUKOHYETHCH JUIA JIOBLITLHMX
s 2 i

3HAYeHb, I
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6) Ao 8—4a >0, Tobro 0<a <%, TO, NOMIIMBIIN 06MBRI

24a
YacTHHM HepiBHOCTI Haggh one }KMMOI>3~4‘Z
B T AR 9—da’

8) fxuo <0, Tobroa<0ia >%, TO IpU AijleHH] Ha
9—da 3—da
~5ag  OFePRIMO T <o— .

9—4a
4a

35t 9 3—4da
Blunosmb.ﬂKm00<a<4, .r>974a,

. 9
X — JIOBiJIbHE YHMCJIO, AKIIO @ =—

4
Ik sKmo a < 0,a> 2.

by 1

Bnpasu

Posp'asaty HepiBHicTs:
1.756. (m — 1) x < 5m.
L75Tm@x—-1)>x—2
gns el dn gt 4

m 2 4m
1759, 225 z+7_3x—2m

=1 BTG hRTy

Haiinpocmiwuus noKA3HUKOBUM DIBHANMAM € DIBHSHHI
Buay a® =b,fiea > 0ia = 1. OueBuHO, 1110 npu b < 0 11e PiBHAHHS
He Mae KopeHiB (B obaacri fiilicHnx unced), ockinekua® > 0 g
Beix nificHMX 3HAYEHD .

a) Posp’saskoM piBHAHHESA Buay a’™ =1 (3a oznaven—
HAM CTENeHs 3 HyJIOBUM IOKa3HUKOM) ?yﬂg fl(x)=0.
Hpuknan 1.760. Posp’asary pismsams 577 -7 =1,
Poss’szanns. 3a 03HAYEHHAM CTEICHA 3 HyIHOBUM [IOKAZHI —
KoM MaeMo: 4/x —3 —x =0, Tobro 4,/ &, 3BigKN

z* —16x + 48=0.

Po3p’A3yioun oTpuMaHe PIBHAHHSA, OIEPKIMO x, =4z, =12

Bignosins: x =4,z,=12
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6) PosB’sizkoM piBHAHHSA BuAy a* =a" € T=n.
OuesmHo, wo pisasuasa o/ ) =a** pisHOCHIBHE piB—
HAHHIO f () = ¢ ().
Hpuknan 1.761. Po3s’asaTy piBHAHHS

x5 41
3277 —025-128* 7.
Po3g’azanus. 3anMieMo aHe PiBHAHHA y BUTIAAL

o i .
Toxi piBHAHHA 5::+ :5 = %Lsm —2 piBHOCHMIIbHE JJaHOMY.

Po3B’s3y104M OTpUMaHe PiBHAHHA, 3HaX0omumo & =10.
BigmoBias: 10.

8) SIK1I(0 JIiBa i IpaBa YacTHHY PiBHAHHA BUALy a* =bHe 380~
JIATHCSA 10 OIHOI OCHOBM, TO 3 piBHOCTI @™ =b 3a BUBHAYEHHAM
sorapudma cainye x =log, b.

Tpuknayx 1.762. Poss'sizamv piBasmma 3°° ! =5°~ <,
Poss'sazanns. IIponorapudmyBaBim o6uIBi YacTHHN PIBHAH-
Hs1, oftepxmmo: 1g 3 =1g5° %,

@x—1)1g3=(3-x)1g5,

2rlg3+ xlg5=31g5+1g3,

x(21g3+1g5)=31g5+1g3,

. _3lg5+1g3
3BIIKY T = Slg3rles

2 .. 3lg5+1g3
Binnosias: 2183+185 23 +le5

Tpuxnap 1.763. Poap’azav piBpaAHH" 3% ° = peicg=nts

Pozg’sizanns. Ilepexonyumo o piBHOCHIBHOTO PiBHAHHA
x—3=(z* —Tx+12)log, 5

abo z—3=(x—3)(x—4)log,; 5,
3Bigky abo x =3 abo (x — 4)log, 5=1.

) 5§ ; Rk
SBmcu174+m—4+lug5 3

Bignosigs: 3, 4+log;3.
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2)piBHAHHSA BURY
A, @™t 4 A Q™ LA gme R = M,

Ae M, Ay, A,,...,A,,a,m ik, k,....k, — nocriitai Bemmranan,
PO3B'A3YIOTHCS BUHECEHHAM 33 JYXKKM CIILILHONO MHOXKHMKa
a™ e k; — Haiimenue 3 uncexn ky, k,, ..., k,.

Tpuxnapn 1.764. Po3p’a3aTy piBHAHHS
2 1 3.93F 190,
Posg'saanns. 221 (2+3)=20, 2VF-1_4
2F-1_gl 3fr-1=2
3Bigenx =1
BignoBigs: 1.
Tpuxnan 1.765. Poap’sizaTy piBHAHHSA

» X ! 1 3 3
25-5 4 927 | gir-9 _ 45 AT | AT
3 +3 +3 +22 11B

Pozg’sazanns. IpaBa yacTHHA PiBHAHHA € HECKIHYEHO Criaj—
HOIO TeOMeTPUYHOK) TIporpecieio;

Tomy nase piBHAHHS HabyBa€ BUNIALY
303 +3° +1)=91,3""°.91=91,3"" =1,
3Bifcu x=4,5.
BignoBins: 4,5
Tpuxnayn 1.766. Po3s’a3atv piBHsAHES

221 2

PO e B B

: FPOREI IS S e
Pozg’azanusn. 2" + 2 =37 243
1

2l )=3" 13 0), gt-l.3-3"TF .90
TlopinmBim o6uzBi YacTvHY PiBHAHESA Ha 12, MaeMo

LS

3 13- 2
e e [;] *—1 3sigen
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Binnosins:%

0) pisuanHA BUOY
2f(x) 1) =
Aja +Aad"+A,=0
UACTNO HAZUBAIOMD MPUNACHHUMU NOKAIHUKOBUMY DIB —
HANHAMU.

PiBHAHHA 32 JionoMorolo Tifcranosky a’ ) =y 3BomMTECH

J10 KBa[paTHOTO PiBHAHHA
Ayt +Ay+A,=0
Po3p’A3aBIIN [ie PiBHAHHEA, 3HA/IEMO KopeHi ¥, i y,. [Tlicaa
IHOTO PO3B’SA3aHHA BUXIIHOTO PIBHAHHS 3BOJUTHLCH IO PO3—
B’A3aHHA TAKUX JIBOX PiBHAHB:
S {alt™ o
et =gyl et las
TIpukaax 1.767. Po3p’sizaTy piBHAHHA

gl -2z g gli-2r-2-1_g

Posg’sazanns. 3ammieMo piBHAHHA y BUTJIAAL
32[«1’7ZXfXY_ _3:’—2:—:::2

i mosgauumo
gl =4,y >0
Opepxumo pisasaEs 3y* — Ty — 6=0, ike Mac KopeHi y, =3
1y == %

Jlpyruit Kopinb He 3afioBOJIbHAE JaHil ymosi y>0. Tarkum
YMHOM, BUXi/jHe DIBHAHHA B O6JacTi JOMyCTMMMX 3HaUeHb

HeBi/oMOTo piBHOCHIIEHE DiBHSHHIO == _3! a ocraHHE
piRHAHHA piBHOCHJIBEHE ipPalliOHAILHOMY DiBHAHHIO

Jz! —2x=x+1.

Miguicium obujBi yacTMHM A0 KBagpara 3Halifemo
& =— 025. OcKinbKy npy nigHeceHH 060X YacTVH PiBHAHHA 10
NapHOro CTEIEeHA MOXYTh NOABUTHCH CTOPOHHI KopeHi,
nepepipka HeobxifHa came Ha npomy erami. ITifcranoBka
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3HalizieHoro = B ippanioHajbHe PIBHSAHHS [OKa3ye, 10 3HA —
49eHHA * = — 0,25 3a/10BOJNLHAE BUXiHOMY PiBHAHHIO.

Bigmosias: —0,25.
e) Pignuanus sudy
z z
Aga® + A a® bt + A, b" =0

A€2KO 3800UMBCSR 00 NONEPEINHLOLO PIBHANNA JineHHIM 060T
wacmun pignanns na b* =0. Toxi ofepxumo

g -t o2

Huaaa"mnum [%]z =Y, MaeMo

Ay +Ay+A,=0
Posp’szaBum piBHSAHHS, 3HaifeMo y, i y,, micaa woro
MOBEPTaEMOC IO Mi/ICTAHOBKM:

ofgf . off

Hpurnay 1.768. Posp’szaTy piBHAHES

3.16" +2.817 =5.36".
Poze’azanns. Ockimeku 817 =0, To aHe piBHAHHEA PIBHOCKIE —
He PiBHAHHIO

Yo e P
3[ﬁ] +2-5[ﬁ},aﬁos[9] +2~5[91.

=
TlosHaummo [g} =Y, ONepP3KMMO KBa/paTHe PiBHAHHS
3y® —5y +2=0.

Jioro Koperi y=lLy,= § Po3B’A3y10un piBHAHHSA [g] =1i
[%] =§, OZIepKUMO B NepiIoMy BuUIafKy x =0, a B ApyromMy

9 2% 2 5 1
[§J = T06TO 20 =1, 260 T = 7
1

Bigmosigs: 0, 5
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Tlpuknan 1.769. Po3s’szaTu piBHAHHA
geeieer-9 4 qgeiede-5 _g gaeteex-9

Po3g’azanns. Tossaunmo x* + 3x — 5=y, mcas Yoo piBHAH—
HS 3IHILIEMO TaK:
3%l 1 4.15Y =3.52*! abo
3.3+ 4.15Y =15.5%.
Tlopinusiuy J1iBy i mpaBy YacTuEM Ha 5%, ofiepKyeMo piB—

HAHHA
33!4 3 v
3[3] +4[5) —15=0.

v
Po3p’sa3yioun 1e PiBHAHHS, OEPKYEMO [%] = %, 3BifKY
y =—1. Jlpyre piBHAHAA [%] =— 3 po3B'A3KIB He MaE, OCKITEEN

%] >0 opy BeiX ONyCTUMuUX 3HAYEHHAX .

TloBepraiounuck 710 TMiJICTAHOBKY PO3B’A3Y€MO KBajpaTHe
pisasEEA 2° + 32 5=~ 1.
Bignosigs: 1,—-4
PosraisiHeMo 3ajadi, AKi PO3B'A3YIOTHCH 33 HOIIOMOTOI0
BJIACTUBOCTE MOHOTOHHOCT TOKa3HMKOBOI yHKIII.
Tpuxnan 1.770. Po3p’azaty piBHAHHEA
3.4 4+ (3x—10)-2* +3—x=0.
Pozs’azsannsi. lle piBHAHHA He HAJIEXUTE XKOJHOMY 3 PO3IIIST —
HeHux TiIiB. 3pobumo 3aminy 2° = y. PiIBHAHHA Ma6 BUTVIAL
3y’ +Bx—10)y +3—-x=0.
Posp’sizkeMo oTpUMaHe PiBHAHHSA SK KBaJipaTHe BiJHOCHO Y.
Maemo:

_ —3x+10+ Bz -10)* —12@-x)

6

 —3x4104402° —482+64 —32+10£(3z—8)
= = - ;

6
3BigKM abo y =3 — x, abo y =

1
=
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Pipasanns 2° :l Ma€ Kopins x =—log, 3.

Tenep po3B’skeMo piBHAHHA 2° =3 — x. JIeTKo 3HANTH KO—
piae 2=1. JloBeniemo, 1110 iHIMX KOPEHIB y HbOro piBHAHHS
HeMmae. [lijicHo, pu =1 JiBa YacTMHA PIiBHSAHHA JOPIBHIOG
npasii. JliBa wactMHa — 3pocraoda (YHKLiA, a IpaBa —
cnasma. Tomy npu x < 11iBa wacTiHa 6yje MeHLIa Hixk npasa,
a npu x > 1 HaBOaku.

Bignosias: 1,-log,3.
Tpuknazn 1.771. Po3p’sizatv piBHAHHEA 6° — 2° =32,

Poza’azanns. Jlerko MOMITHTH, 110 PIBHAHHS 3aJI0BOJILHSE
3HaveHHA x=2. JloBefieMo, 0 iHIMX KoOpeHiB Hemae. Jluis
IBOTO 3aIMINIEMO DIBHAHHS TaK:

=i
9
IIpaBa yacTyHa € caHOI0 GYHKIEI0, JIiBa — 3POCTAI0Y0I0.
TakyuM 9MHOM, =2 — G/MHMII KOPiHb IIbOr0 PIBHAHHA.
Bignosigs: 2.
Bnpasu

Posp’azaty piBHAHEA:
1.772.87 =32,

1.773.49° :%.
17744777 =Yz,

Y
775 == =128,
1775 (0’125

3
1.776.10003/(0,1)* =100°.

e
1771 (021/, =5.004".

1.778. % AT g

1.779.2.2° .2° .. z“":sm

at-16r-153

1.780.3-16 4=484+24+12+....
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1.781. 8= Y=9"n

Tl N Bl e

W83 2T =4
1.784.3°7 2 —37 =72
185,95 20 =415
1.786.2°*" +3.2"" 1 5.2+ 6=0.
178555 —55r 4 =16:5" 7120550
1.788.2° =5.
1.789.3% —5.3" 4 6=0.

1.790. 4% + 27 =80,

1.991.2% 1 .27+ =16

1.792. 4% 4 6° =9".

1.793.3° + 47 =5

1794.14 37 =2°.

1.795.( 23] ;. + m]x =4
1796 ({2 —VB) +(2 +8) =2°.
1.797.\2*%}4* -0,1255 =432

1.798.25 % .57 2 =001 (10" ).

1.799.10% + 25+ — us-soi.
1.800. (33)" + (43)" " =84
+10_ 9

4 2=
1.802.5% 71425 —58 2kt A0,
1.803.57! 45027~ =26.

1804.( 7+ VA8 ’+( Va8 =14

1.801.

1.805.5' =" —5'-*" =24,
1.806.3% 1% 4 45.67 = 9.2 =0.
1.807.3.16% +2-81" =5-36".




[image: image136.jpg]150 Poagin 1. ANEEPA
1.861. x1g Y57 ° —1g25=0.
1.862. '8 === _ 00001

1.863.1og, 92* -logi x=4.
2
1.864.1og? 4z +log, % =8
2
1.865.2log, 27 —3log,, z =1

1.866. '8+ == 2 =3 Gegu == 1),

log  (x+1)  log , (x%+1)
1.867.9 =5 °

1.868.1og, x -log, x -log,, x-log,, x :%.

1.869. 2% =" .5%%: = — 400,

1.870.1og,, ,, 7+log,, 7=0.

1.871.1og; = + log,, x =log, 3.
B

1.872. 2% log, 27 log, z =z + 4.
1.873.10g,, * +10g 5  + 108, & +..+ 108, = 5,5,

1.874.1og, 2—log, x + % —0.
1.875.log, (1257)-logl, z=1.

1.876.25"%5 * 4 0,482 * =29,
1.877.5% =50 =5

1878, ,ﬁog, 5z =—log, 5.
1.879. 2log, (— ) —log, Vz* =0.

1.880.21g z* — (g (- x))* =4.
1.881. 4log} (— x)+ 2log, x* =~ 1.
1.882.3° =10-log, x.
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P038'A32HNA NOKAIHMKOBD-CNENEHEBUX PiBHAHD

Tepui 3a 8ce niOMIMUMO, WO OCKIALKU PYHKYIR He NOKaA3 —
HUKOBA, @ MOKAZHUKOBO —CMenenesa, sixa Mmae sueand
y=u(x)"", mo it 06aacms suzHANEHNA IHATOOUMO, PO32ASL—
Qdarouu mpu sunadxu:

L u (x)>0,v (x) — dogiavre wucao;

2. u (x) <0,v (x) — yize wucao;

3. u (x)=0, v (x) — yine dodammne wucao.

Toxi MoKHa cKaszaTH, 10 :1 € KopeHeM PiBHSHHS rz’v: 1,
alle He € KOPeHeM DIBHAHHA 171 1, ocKinBKY Bupas (— 1) 3 ne
BHU3HaYeHwH, To6To He Mae amicty. Yucno ;8 He € KOpeHeM

x 8

piBusHEA 2% =2 ¥, OCKLIbKM Bupa:s k= 8) 7 Takok He Mae
amicTy.
Yuena 01 — % € KOPEHAMM PIBHAHHS 1

Hucyo 0 He € KOpeHeM DIiBHAHHA T x*, ocKinbKM

s
BUpas (? He Mac 3micTy.
| %
Uueao — 5 € KOPEHeM 50T PIBHAHHA.

245 4

Hucna 01 — % He € KODeHSMY DIBHARHA T *

Vo Big—

TIOBIZHOCT] 3 O¥M POGYMMO BUCHOBOK, 1110 PO3B’A3yBaHHS PiB —
HsHb By (f (x))* =(f ()" 3BOAMTBLCA 10 TAKMX BUMIAZKIB:

1 f@)=1,

2 flx)=—1, ;
3. fla)=0 Ilepesipka KopeHiB, 3HalifeHX
’ ¥ 2,3 i 4 Bunankax, 060B’13K0Ba
I 4. g(x)=m.

Tpurnax 1.808. Posr’siza™v piBEARHS
(@+5 "= '=z+5.
Posze’sazanns. Po3rJIAHEMO BAIIaKM:
Lx+5=1, z, =4
2ax+5=-1, , ==8,
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5.

4.2 —x—1=1, z, =2z, =—1

3.x+5=0, xy=

=

IlepeBipKoo mepeKoHyEMOCh, 1110 Bei 3HalieHi KopeHi 3a—
JIOBOJILHAIOTH piEHH.HHﬁ. N

BignoBige: —4,—6,—52,—1
TIpuxnax 1.809. Po3s’A3aTyi piBHAHEA
(w4 4y roee g,

Pozg’sizanns. Po3risHeMO BUNIAJKA:

Lz+4=1, 2, =-3
2x+a=—1, x,=—5.
3.2* + 92+ 8=0, z,=—8z,=-1

ITepeBipKOIO IePeKOHYEMOCH, 1110 Bei 3HaliieHi KopeHi 3a —
JOBOJILHAIOTEL PiBHAHHA.

BigmoBine: —3,-5-8—1

Tlpukaax 1.810. Poas’sizaTi piBHAHHAS
4 _2
25 —Tx 5 +6x7' =0

Poze’sizanns. BigmiTuMo, 1110 1le PiBHAHHS He € MOKa3HUKO —
BO—CTENEHEBUM, ajle OCKIJIBKY B HBOTO APoGOBi TIOKa3HNKN
crenens, To OyeMo BBaxkaTy, 0 & HabyBa€ TiMBLKY JOAATHUX
3HAYCHD.

BamuuiemMo piBHAHHA Y BUNIALL
x% — 71% +6=0.

ITo3HaYMBIIN 1% =Y, ONepXuMo y* —Ty+6=0 abo
(y—-1(y*+y—6)=03Binkny, =1y, =2y, =—3.

Opnnag zE >0, ToMy Yy, =—3 He 3aJI0BOJILHAEC PiBHSHHS.
IloBepTalounch A0 NiZICTAHOBKY, OAEPKIMO 1'% =1, 3BigKMN
X =L x‘% =2, 3BiIKN T, = 244,

BigmoBias: 1,2%,
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Bnpasu

Posp’AsaTv piBHAHHSA:
1811 (x4 2 5+ = (242"
1812.(z 1) ~%*8 =1

1.813.2% =1

1814.2% =z.

1.815.2% - =1

1.816. (z — 3)* (=3

1817 (x* —z 21 = =1

Po3B'A3aHHA norapudiMiyHuX PiBHAHL

Jlozapudsivnus HAIUBAIOMBCS PIBHANHR, AKI MiCTAMY
negidome ni0 3naxom nozapugsa abo 8 ocrosi nozapupra
(abo me i dpyze odnouacHo).

Haitnpocrinmmy jorapudMivHMMy DiBHAHHAMM € PiB—
HSHHSA BULY

log, x=b i log, m=n.

IIpu po3p’asyBaHHi JorapudMivHNX PiBHAHD BUKOPUCTO —
BYIOTBCS O3HAYEHHHA Jiorapudma i fforo BiacTuBocrTi, Ail sora—
pudmyBaHHS i DOTeHNiOBAaHHSA, PizHi Jorapudmiuni
TOTOXKHOCTI.

PosrisaHeMo NpMKJIaj, KOJM B cIiBBifHOmeHH] a*=N, N>0,
a>0,a=0,a=1, noTpi6HO 3HaNTH .

Busnauenns. Jozapugsos wucaa N 3a 0cno8010 a na3usa—
eMbCR NOKAIHUK cmenens, 00 K020 NOMpPibro nidwecmu
wucgo a, w06 odepacamu wucao N.

Jlorapucm mosHagaeThes gepes log, N.

TakuM YMHOM, BUPA3YU

log, N=xia*=N
Ma0Mb 0OHAKOBUU CHUCA.

3a o3HaYeHHAM, OCHOBA JiorapudMa a 3aBXKAy JoAaTHa i
Bigmiaga Bij omuawmi. Jorapudmyroue uncso N — fofaTHe.
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I3 o3HaueHHs JorapudMa BUILIMBAE OCHOBHA Jiorapud —
MiYHa TOTOXHICTB.

Qb _p,
PoarnaHeMo feaxi BracTusoceti orapudmis.

1. AK110 JorapudMyode YMeao i ocHOBa JorapudMma pisHi
Mixk co6010, To Jorapudm gopiBEioe opuEMi. CripaBefanBo i
obepHeHe TBep/XKEHHA: SAKIIO Jorapudm IopiBHIOE ofMEMI,
TO 4icaI0 i ocHOBa Jlorapygma piBHi Mix co6or0:

log,a=1
2. Jlorapucm oxuHML] 33 6y/h—AKOI 0CHOBOI a=11ia>0
IOPIBHIOE HYJIO:
log, 1=0.
CripaBezumBo i o6epHeHe TBeP/RKEHHS.

3. Jlorapudmiuna dyHKLia y =log, ¥ MOHOTOHHA Ha Beilt
obaacTti Bu3HaYeHHA. BoHa 3pocTag, Koyma > 1, i cnazae, Koan
O<a<l

4. I3 pisnocri log, x, =log, z, 3riHO BAacTUBOCTEH MOHO-
TOHHO] JiorapidMidHOi YHKI, BUIIIMBAE, 110 T; = XL,.

5. JIorapudm nobyTKy AofaTHMX CHIBMHOMKHMKIB Jxofmamoe
cymi JiorapudmiB, 3a Ti€0 X 0CHOBOIO, TOGTO

log, (x, -x,)=log, x, +log, x,.

Bigmitumo, 1o ymosa x, >0, 2, >0 icrorHa, OCKiILKY JJ0—
rapudm KoObyTKY: IBOX BiI'eMHUX umcel x, <0, x, <0 He Mae
amicTy, ane

= log, (@, -x;)=log, |z;|+1og, [z}

6. Jlorapudm HacTKY IBOX AONATHMX YKCes IOPiBHIOE pi3 —
HuOi JorapudmMis fieHoro i AlIbHEMKA 3a Ti€0 K OCHOBOIO,
T06TO

log, e =log, x, —log, x,.
£y

AmnaJnorigHo BacTMBOCTI 5, K110 T, < 0,2, <0, TO

log, 2t log, |z, ~log, |z}
'T:\




[image: image141.jpg]140 Po3gin 1. ANEGPA

7. JlorapucM cTeneHs AOBLILHOTO JOAATHOTO YHCIA nopiB—
HIOE JIOrapudMy HBOTO YMCIIA, TTOMHOXEHOTo Ha NOKa3HUK
cTeneHs:

log, =" =nlog, x,n — Gynb-fAKe JificHe YMCIIO.

Hacaidox. Jlorapucm KOpPeHs i3 [0o/iaTHOrO umesia JopiB—
HIOE JiorapucMy ITiKOPEHEBOro B1pa3y, HOALIEHOro Ha H0—
Ka3HUK KOPEHSL.

log, Vz= %lag,x N, n - HaTypaJjbHe YMCJI0.

Buaxodacenns nozapupais sadanur wucea abo supasis
HA3UBAEMBCA ONEPAYIEI0 A0ZAPUPMYBAHNSL.

Ipukaag 1.818. TIposorapudMyBaTy 3a OCHOBOIO G:

3
s,f% @>0,6>0,¢>0,d>0).

Poszg’sazanus. 3anmimemMmo uar-mﬁ Bupas y BUCIAAL

a® (@+b) 5(nz+b)s
cd®

c5 d5

3BrigHo BracTHBOCTAM 5 —7 MaeMo:

tog, {00 _210g, o+ Liog, @+ Liog, e~ Zlog, .

His, obeprena 00 202aPUPMYBANNUSL, HAZUBAEMBCS
NOMENYIIOBANKAM.

IIpu norerniloBanHl HeobXi[HO KOPMCTYBATHCH IIpaBmJIa —
M1, o6epHeHNMM 210 TIPaBMJI JiorapudMyBaHHs: CyMy Jiora—
pudwmis saminuTu gorapudpmom RobyTKy, pPisHMIIO
sorapudMiB — JOrapudMoM YacTKu.

l'[pm'man 1.819. 3uatiTi N, AKII0
log, N= %log, b—2log, c.

Po3zg’sizanus. 3a NpaBUJlaMy HOTeHIIFOBAHHSA 3aIMIIEMO:
2
b

log, N =log, b7 —log, ¢*, log, N= Iogﬂ
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2

z  afs
3pigen N:T:‘E‘

c c

W _-

o

BignmoBigs:

3araJbHe NPaBMIIO epexXoy Bifl orapugma 3a 0CHOBOIO @
710 jorapudMa 3a iHILI0K0 OCHOBOIO € Ma€ BUVIAN:

_log. N
log, N= T
KoedinienT brw B 11l popMyIri Ha3UBAIOTE MOOYACH TLe-
e

pexody Bif orapudMa 3a OCHOBOIO @ J10 JOTapudMy 3a OCHO-
BOIO C.

BukopuctoByioun faHy (opMyJTy, JIETKO JoBecTy hopMyJ

it =L 1 p
log, b= @,log". b= = log, b,log,, b" =log, b,

log ., b :Elog,‘ b.
o n
IIpu po3B'A3yBaHHI NPUKJIaziB iHO/I BUKOPUCTOBYETBCH TO-
ToxkHicTEa " ¥ = b~ . IKy IPOIOHY€EMO ZOBeCTH CaMOCTINHO.

Pisusinns, axi po3e’a3y10muCcs 3a 0NOM0Z010
o3navenns sozapupua
TIpuknax 1.820. Po3s’asaTi piBHAHAA
log, (5+ 4log, (x —1))=2.
Po3g’azanns. 3a 03Ha4eHHAM Jiorapudma
5+ 4log, (x—1)=3%
abo 4log, (x—1)=9-5,log, (x—1)=1
3a o3HaveHHAM Jorapudma bymemo Matn z—1=3, x=4
TlepeBipKOIO EPEKOHYEMOCH B IIPABWJILHOCTI PO3B'A3aHHA.
BinnoBins: 4.
TIpuknap 1.821. Po3B'A3aTy piBHAHAA

log, 2log, (1+log, (1+ 3log, x))):%,

Po3g’azanns. 3a 03HAYEHHAM Jorapudma
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2log, (1+log, (1+ 3log, x))=2,
log, (1+1log, (1+ 3log, z))=1
BacTocoByeMo e pa3 03HaYeHHHA Jorapudma:
1+ log, (1+ 3log, x)=3,1og, (1+ 3log, x)=2.
3Bincy, 3a o3HaveHHAM Jorapudma,
1+3log, x =4,
3log, x=3, log,x=1
Bigmosins: 3.
Tpuxnay 1.822. Po3p’s3aTy piBHAHAS
log, (4-37"' —1)=2x—1
Pozg’azanns. lane piBHAHHSA PiBHOCUIbHE PIBHAHHIO
L SRk o
3pobumo mincramoBky 3° =y i oTpumaemo KBagpaTHe
PiBHAHHESA

y*—4y+3=0
PosB’azyioun ioro, oxepxumo y, =1,y, =3. ITosepraouncs
Ji0 TificTaHOBKY, Maemo &, =0, x, =1

BigmoBigs: 0, 1.

Jozapuguiuni pisuanus,
AKi PO3B°AIYIOMBCA NOMEHYIIOBANNAM

Mpuxnay 1.823. Po3p’s3aTy piBHAHES
g+ 10)+%1g.1~’ —2-1g4

Pozg’azanns. 3Haxomumo o6aacTb AONYCTUMUX 3HAYEHb:
x>—10,x =0. PiBEAEAA HabyBac BUrISTY

lg(x+10)+1g|x|+1g4=2,
3IBAKN
1g (4]x| (= + 10))=1g 100,
a laHe PiBHAHHA PIBHOCKIIEHE TAKOMY:
4|x|(x + 10)=100.
PosruisiHemo JBa BUNAKy i Po3B’s3yioun BifnoBigai pis—
HAHHSA, MAEMO:

a) x>0,z + 102 —25=0,2=—5+5+2.
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6) -10<x<0,x* +10x+25=0,x=—5.
BigmoBige: -5+5«/§, —5.
Tlpuxnax 1.824. Po3p’sizaTit piBHAHEA
2—x+ 3log, 2=log, (3* —5*~*).
Poszg’sizanmns. 3anmiiemMo JjaHe PIBHAHHA y BUTJLAIL
(2—x)log, 5+ log, 2* =log, (3" —5°~°),
log, (85" *)=log, (3" =5~ ).
JlaHe piBHSAHHS PIBHOCWJIbHE PIBHAHHIO
8.8° ==3= 525
9-5'- =3,
TloximmBum obuzsi YacTman piBHAHESA Ha 37, OlepXUMO
Rl S L

3BizkM x = 2. IlepeBipKa NoKasye, 110 & = 2 3a/I0BOJILHAE PiB—
HAHHIO.

Bignosias: 2.

Pisnanns 0pyzozo i suuse cmenenis
gidnocHo aozapugua

TIpuknap 1.825. Po3’A3aTy piBHAHASA

1g, 55 — 125 =1g2 5.
3
Posg'szanns. 1g, 5% —125= %lgi 5,2>0z=1,

%1& 5— 125:%14;1 5,
1g25—61g, 5+5=0,lg, 5=3+2.

a)lg, 5=1,x =5.

6)lg, 5=52° =5z, =35.

Bignosigs: 5,§/§4
Piguanns, axi sicmsamo nHeeidomi i 8 0cHO81,
i 8 NOKAIHUKY CTEneHs

TIpuknan 1.826. Po3p’A3aTi piBHAHAA
el LA LT e
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Pozg'azanns. ObnacTk AonycTMMux 3HadeHs x >0. Ha miit
MHOXWHI BUXi/lHe PiBHAHHA pPiBHOCMJIbHE PiBHAHHIO
lg:cu' 2 -3lgr-45 g 10°2% = abo
(g* =* -3lgz—45)lgx=—2lgx,
(41g* z—3lgz —45)lgx +21lg =0,
lgz(81g’ x —6lgx —5)=0.

Poss'aayroun ne piBHARHA, MaeMolgr = 0,1gr = %,lgz =— %

;2 =
3Bizen z, =1,x, =10%, 2,=10 2.

Bigmomizs: 1, 10410, %

Bacmocysannus ocrosnoi aozapudmuiunoi momoaenocmi
TIpuknan 1.827. Po3p’a3ati piBHAHAA
log, (9—-27)=10%%"".
Poszg’sazanns. ObnacTs JOMyCTUMIX 3HAUESHD:
9-27 >0, 27 <9,
[3 —x>0, [x <3
3BigKM x < 3.

3acTocyBaBLI [0 IPABOI YaCTHUHM PIBHAHHS OCHOBHY JI0 —
rapudMitHy ToTOXRHiCTE, 6yeMo MaTH

log, (9-27)=3—=x.
3a o3HAYeHHAM Jorapudma

2’-’:9—2’%:94’ 602 — 9.2 4 80,

3Bigkn 2° =1127 =8,x, =0,z,=3.
BigmoBigsn: 0;3.
Ilpn'x.nan 1.828. Po3B’sizaTi piBHAHHA

glogs 0-22) o2 5
Poszs'azanns. PiBHAEEA Mae 3mict npyu 2<0,5. Ilepersopumo
JiBY YacTUHY PIBHAHHSA, BDaXOBYIOUM OCHOBHY JiorapudMigHy
TOTOXKHICTH Ta BJIACTUBOCTI CTeNeHiB:

gilems -2 g2 g

3io8s0-20° _5o2 5
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(1-2x)* =5z* - 5.
OrpumaHe PiBHAHHA € HACJIiIKOM i BOHO He piBHOCHILHE

BuXifHOMY piBHAHHIO. IlepeBipKoOi0 MEePEKOHYEMOCH B TOMY,
1110 TIepIIMii 0T KopiHb ¥, =— 2 — /10 3aj0B0JBHSAE BUXiZHE

PiBHAHHA, a CTOPOHHI!M KOpiHb X, =-2+4/10 a'aBasersen
BHacJifiok posimpensasa OJ3. Ile cramocs npu 3amigi Bupasy
9% 0= 29 gyt mag amicT ipyu < 05, Bupazom (1 — 2z)°, BusHa-
YeHVUM TIPY NOBLILHOMY 3HAYeHHI apryMeHTy.
BignmoBigs: ot 0.
TIpuknap 1.829. Po3p’szaTi piBHAHHA

o=ty phecn
Posg'szanns. OJI3 pisHsEES: x>0 i = 1. Beaxaoun, 10 &
HaJIeXKUTh 1Ii} obsacTi, BUKOHAEMO TaKi epeTBOPeHH:

(el T e D2 i U

L8 T B E =12

28T =6,

log, x'** * =log, 6,

logs x=1

log,z==%1,

3BifRY T, :% iz, =6

Ob6uzea 3HaYenHA * BXoAATL B OJ13. IlepeBipKoio nepexo —
HYEMOCb, 1[0 T; = % iz, =6 3a0BOJILHAIOTH PiBHAHHA.
BignoBias: %, 6.

Jozapudriuni piBHANKS, AKI PO3B’A3YIOMBCR
3a 00M0M02010 nepexody 00 iHWOT 0OCHOBYU 20ZAPUPMY

Tpusnan 1.830. Posp’szaty piBHAHHA

log, x +1log, x+log, x* =5.

6

Pozg’szannsi. 3BefieMo KOXKHUIA OMAaHOK JIiBO{ 4acTHHM piB—
HSIHHA JI0 JIoTapudMy 3 OCHOBOIO 2:

log,, z+log,, = +log,, =*
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L
2
3BIAKN %logz x=5,log, x=4,=16.

log, x —%lcgz z+log, x =5,

BignoBigs: 16.
Ilpuknan 1.831. Po3p’azaTi piBHAHHA

logl (x—-1)+ log1 (@+1)— 1ogL (T-x2)=1

z z vz ’

Pozg’azanns. 3sefieMo orapudM JiBoi 4acTMHM PIBHAHHA 10
JlorapudMa 3a OCHOBOKO 2:

—log, (x—1)—log, (x + 1)+ 2log, (71— x)=1,
3BiKN E
2log, (7T—x)=1+1og, (x —1)+log, (x+ 1).

Toni (7T—a)* =2 (x* —1) abo x* + 14x — 51 =0. Kopeni nsoro
piBEsAEEA T, =3, 2, =—1T.

IligcraBnsioun y BuXifHe piBHAHHA 3HalJIeHI 3HaYEeHHA
HeBi/IOMOro, IePeKOHYEMOCH, 1110 &, =3 — {{oro KopiHk; Apyre
3HaYeHHH (x, = — 17) He 3a/I0BOJILHAE JlaHe PiBHAHHA.
BigmoBizgs: 3.

Tpuenan 1.832. Posp'ssamy pisaARHA log,, & + log, . x=0.
Po3s'azanns. [lepexonayan o Jorapudmy 3 0CHOBOIO 2, MaEMO:

log, log,z _ 0

log, 2z * log, 8z®

log, x log, =z
1+log,z  3+2log,x
ITosraunmo log, x = y. PiBHsanHsA Habyle BUrIAILY
y Y=ui,
TEEAd RS

Poap’azyioun e piBHAHEA, 3HAXOMMMO Y, =0,7, =— %
IloBepTaiouncs /10 MiZICTAHOBKY, O/lePIKYEMO

1
x,:l,rz:m4

BignmoBigs: 1,L

232
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BacmocysBanns BAGCMUBOCTEH MOHOMOHHOCTE
npu po3s’A3YBani 202aPUPMIUNUT PIBUAN
Tlpuknay 1.833. Po3s'a3aty piBHAHHEA log, (x + 3)=3 — .

Po3zg'szanns. Jlerko nepeBipuTH, 110 & =2 € KOpeHeM HaHOro
piBHSHHS, ocKinbKM yHKIiA ¥ =log,(x + 3) 3pocTae Ha Beiit
obuiacTi BM3HaYeHHA, a QyHKIIA Yy =3 — x cnajae. Tagkum 9n-
HOM, JlaHe PiBHAHHA He Ma6€ iHIIMX KOPeHiB.

BignmoBinn: 2.
Mpuknaz 1.834. Po3s’sizaTi piBHAHHA
(x + 1)log} = + 4xlog, x —16=0.
Poszs'szanns. Moznaunmo log, & = y. PiBuanas Habyze BUras-
ny (z+1)y*+ 4y —16=0.
Po3p’si3yioun jaHe PiBHAHHA fAK KBaJlpaTHe BifHOCHO ¥,
3HAWIEMO Yy, = Iiﬁ-l’ Y, =— 4. TToBepTayuck 10 Mi/ICTAHOBKHY,

0IepIKYEMO /IBA PIBHAHHSA:

e
long:x ilog, x=—4

+1
Ipyre piBHAHHS JerKo Po3B'A3yeThes. JlJiA PO3B’A3aHHA

LepILOro PiBHAHHA JOCUTH HOMITHTH, L0 T=3 3a[J0BONLHAE

piBHAHHA, i DYHKIIA, AKA 3HAXOAUTHLCA B JIiBil YacTHHi, 3poc—

Taenpy x>0, a QYHKILA, 1110 3HAXOAUTHCSA B IpaBiil — cnazfae.

. e 1

Bigmosias: 3, _—.

81

Po38’A3yB8anus Hecmanoapmuur pisHansy,

AKE MICTAMB 2020PUPMU

Ipuxnan 1.835. Po3s’asza™i piBHAHEA
—32° + 62 —2=log, (* +1)—log, z.

Posg’szanns. ObacTh IOMyCTUMUX 3HA4YeHb PiBHAHHA 2>0.
Banuiemo piBHAHHA y BUTIALL

2 1
1-3(x —1)* =log, [1‘+;].




[image: image149.jpg]148 Poaqin 1. ANFEEPA

3o}moroﬁoxyl—(i(z—l)’gl,aaiumoro ~[z+%] >28K

cyMa B3aeMoobepHeHMX oflaTHMX BesmanH. Toxi
X
log, [.’z + ;] =1,

TOMy i JiBa i mpaBa YacTMHM BMXIiJHOrO PiBHSAHHS MOXYThH
OyTy piBHMMY MiXK cOBOIO TIIEKY B TOMY BUAIIAZIKY, KOJIM KOKHA
i3 HMx nopisHiOE 1.
Tsmmy cioBaMy, TOBMHHA Gy TV NPABMIILHOIO TAaKa CHCTe —
Ma IBOX PiBHAHE 3 O/IHIGIO 3MIiHHOIO:
1-3(x—-1=1,

1
log, [x = ;] =1

Ilepiuie piBHAHHA CHCTEMM Mae€ €MHMA KopiHb x=1. Ieii
KOpiHB 3aJIOBOJILHAE i ipyre piBHAHHA, TO6TO € €MHUM PO3 —
B'I3KOM CHCTEMM, & Pa30M 3 HelO i BUXIZHOTO PiBHAHHS.

BigmoBias: 1.
TIpuxnan 1.836. Po3p’sizaTy piBHAHHESA

2 Pl o
i arcsin [E [1 + ;}]J =1-log, .

3 : 1
Posg’azanns. Ockimbkn x>0, To x + — >2 AK cymMa B3aEMO—
z

obepHeHVX NofaTHMUX Ymced i % (.r + %l >

IIpore arcsin [1 [z' +% (mpn 2 > 0 icHye Topi i TineKM TOAI,

2

KO % [z + %] < 1. Tomy piBHAHHSA MOXK€e MaTV! PO3B'S30K Tijb-

.
KM IIpH %(z + %] =1, aze Tozi arcsin 1=—2'E i piBHAHHA MaTHMe

BUTILAZ

2RE & log, x =0,z =1

Sg=l-log,x log z=0z-1
ITepesipka, MoKa3ye 1110 =1 3a/[0BOJILHAEC PiBHAHHA.

Bigomosigs: 1.
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Bnpasu
Posp’A3aTy PiBHAHHS:
1.837.1og, (1 —2x) =4
1.838.3"% =~ " =log, 64.
1.839.1og, log, log, log, x=0.
1.840.10g, (1+log, (1+1log, (1+log, x)))=0.
1.841.1g (z +2)—1g5=1g (x — 6).

1.842.1g(z+6)—%1g(2r—3):2—lg25 37.
2lgx
1843 BT __
1gBGx—4) ,1 4
1.844. log, (z +3)—log, (& —1)=2—1log, 8. fosd
1845, 17187 _ 4100 -2
TS gt & 5
1.846.1g7 2° —101gz + 1=0. :,%
1.847.1og, =+ log} = +log; x + ..35,
Ly
1,848, p =2 g :
1849, g w4 =L o
27
a+b,
1.850. 2 % * =4z, —d'
i3 _
1.851. % %% —g, : a ey
1.852.2% 77 =10%= . g a
.
1.853.log, x +log, x +log,; x=". =P
4 -
1.854. log% 2-log, 2= 7 2_qy
1.855.log, (z + 12)-log, 2=1. !~7l;
1.856.1og, 2-log,, 2=log,, 2 ;‘;’: .
1.857.log, x + log, x + log} :L‘:%logx F 2 (IZ'.,_
B 2
)=
1.858.3 %81 L gt 7 g a, mi
1.859.1g(z + 15)=—1g x. 2.89.
1.860. 54 e 245)_o g ikt n34.
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ToTOXHi NepeTBOPEHHA NOKA3HUKOBUX
i norapubmiynmnx Bnpasis
glga
TIpuknan 1.883. CupocTuty Bupas a ety
Po3g’azanns.

glga 1
o o :(a"_“)‘" lga —(a"se 0y lse _jqliee _1gq

Bianoeine:lga.
Npuxnax 1.884. O6uncauru log,, 8, axmo log, 3=a,
log,, 5=b.
30_
15
=3(log,, 30 —log,, 3—log,, 5)=3(1 —a —b).
BignmoBiae: 3(1—a—b).
TIpuxnan 1.885. loBecty, 1110
log, m-log, m +log, m-log, m+log, m-log, m=
_ log, m-log, m-log. m
log,,. m

Poss'azanns.log,, 8=3log,, 2=3log,,

nem>0m=la>0a=1,b>0b=1c>0,c=1abc=1
Poszs’sazanns.
log, m-log, m +log, m -log. m+log, m-log, m=
= 1 # 1 = 1 <5
log, a-log, b log, b-log, c log, c-log, a

_log, a+log, b+log, c log,, abe =
~ log, a-log, b-log,c log, a-log, b-log, ¢
_log, m-log, m-log. m

- log,,. m 2

1110 # noTpibHo 6yno AOoBECTH.

TIpuknax 1.886. O6umcanTyi cymy
L e e 5
log,n log,n log,n log,g; 1

AR n=1997!
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Po38’83aHHA.
1 i 1 S g LEISh
log,n log,n log,m log;ge;

—log, 2+log, 3+1log, 4+...+1og, 1997=

—log, (1-2-3-...-1997)=log, (1997))=log, n=1

Bignosias: L

TIpuxiay 1.887. O6uncitn log, 16, axmio log,, 27=a.

' 4
Pozs'nzanns.log,; 16 =4log, 2= m =

= _——4 *————4
Tog,2+1log,3 1+log, 3

Teriep MePeTBOPUMO JaENI B yMOBI BUpas:
a=log,, 27=3log,, 3=
3 3
Tog, 12 log, 3+210g,2
3 3 3log, 3

“Ti2log,2 1, 2 2+log3
log, 3
3log, 3

2+1log, 3

TagkuM YMHOM, @ = , 3BIZIKM

2a
log, 3=3Ta (a=3)

: 4 4 43-a)
T SR e !
oni log, 16=y-703 = 3ta

Bignosigs: %‘—).

Tipuknax 1.888. Hexait a i b — zioBxumu KaTeTiB NPAMOKYT—
HOrO TPUKYTHMKA, ¢ — AOBIKMHA TINOTEHY3M, € — b=lc+b=1

JlosecTy, 110

log,, ,a+log. ,a=2log, . ,a-log,_,a

Poszs’szanns. Ko a=1, To piBHICTE BUKOHYETHCH, OCKINBKM
BCi 0AAHKM, 110 BXOIAT ¥ Hel, IOPiBHIOIOTH HYJIIO.
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PosrisiHemMo BHITAJIOK, Koam a=1. 3a Teopemoio Ilidparopa
* —b* =a”,a6o (c—b) (c+b)=a’ i, ockismru a >0,a =1, To
log, (c —b)+log, (c+b)=log, a*,

3BiKN
Ly e Lopgees
log, ,a log.,,a
abo log,., ,a+log,_,a=2log, ,a-log. . ,a,

110 i noTpibHO ByJIo oBECTH.

Bnpasu

O6uncanTn:
1.889.27' %1%,

:
1.890.v10"" 7"

1,891, 5985 4+ 21ous 3

T T
1.892. \/25“‘“ S a9t

1 4
1.893.817%1° 13 | glees’,

1.894. —log, log, V42.

1.895.36°%+° + 10!~ 62 _gles ¥,

3HaiiTi 3HaYeHHS Jorapudma:

1.896. 3uaiiu log ; 6Va, skt log, 27=>b.

1.897. 3maiitu log,, 16, sxmiolog, 2=a.

1.898. Obuncan log, (log, 3-log; 4).

1.899. 3uaiitn log,,., %, K110 log, x=a,log, x=p,log. x=y,
log, x=8ix=1

1.900. 3nairru log,, 8, saxmolg5=a,lg3=>b.

1.901. 3maiitnlog, 20, sxmolg2=a,lg3=>b.

1.902. 3uairrulog, 16, sxmiolog,,2=a.

1.903. Braitrnlog, 5, skmiolog, 2=a,log, 5=b.

1.904. 3najitn log,, 28, sxmo log,, 7=a,log,, 5=>b.

1.905. O6umcamrn log, 4 -log, 5-log; 7-log, 9.
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1.906. O6unconTH
lg tg30°.1g tg31°-1g tg32°.....1g tg60°.

1.907. TIpn sknx x uneaa lg 2, 1g (27 — 1), 1g (2 + 3) € Tproma
TOCTiTOBHMMMY HJIeHaMM apudMeTnuHoOI mporpecii?
1.908. O6umcmti log, 2-1og, 3-log; 4-...-log,, 9, AKIII0 BigoMO,
molg2=03010.
1.809. ITepeBipTe piBHiCTE

log, ; sin 70° +log, , sin 50° + log, ; sin 10°=3.

P0o3B'A3YBaHHA CUCTEM NOKA3HUKOBMX
' i norapubmiynmnx pisHAKL

Tpuxnapn 1.910. Po3s’szaTi cucreMy piBHAHL

log, y—4log, x=3,

y? —22* =0.
Pozg’sazanns. 3 NepHIoro PIiBHAHHA CHCTEMY BUILIMBAG, 110
1IyKaHi 3Ha49eHHS T 1 y NOBUHHI 3a[0BOJILHSATH yMOBi: = >0,
y>0x=1y=1

3a TakuMX yMOB HeplIe DIBHAHHA CHCTEMN DiBHOCHIbHE
piBHAHHEIO

4
log_.y—m: 3
abo log? y—3log, y—4=0,

spigrn log, y=4ilog, y=—1abo y=x'iy=x"'. Tomy gana
cucreMa piBHAHB PIBHOCUIIBHA CyKYITHOCTI IBOX CHCTeM piB-
HAHb:

y=a', { Jy==t
. y? =2 =0 y? — 2" =0
Po3B’a3yioun Oi cucTeMy piBHAHL, i BpaXoByroun, 110 =0,
y =0, oflep>KyeMO LITyKaHi PO3B'A3KM JAHOI CHCTeMM:

5=y, = V16,7, = Ly, =12
Bignosizas: (5/5,5/1_6)[% «&]
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Tpuxnan 1.911. Poss’azaTy cucreMy piBHAHB
x* F W il
=y* Y
T =1

Poss’azanus. I3 ipyroro piBHAHAA CHCTeMY 3HalileMoy =2 * i
nizcTaBUMO joro B riepiie piBHAHHS. ONepXumo

5 Bt —guad
AR et e el BT D B eSS R I Tk
Po3p’szkeMo oTpUMaHe PiBHAHHSA.
a) x=—1; mepesipaemo: (17 =(=1)* A 1=, 2, =—1;

S 2
6) o = 0; mepeBipAEMO: 0“' 5 :0“ — He Mag 3MicTy;
8)x=11=1° 171 il

z)a.uri 2
x

B

3HaYM T, 3HAXOAUMO BilNOBiHI 3BaYeHHA Y i3 PIBHAHHA
[ e e B 9. TlepeBipKOIO IIEPEKOHYEMOCH, T1I0
3Hali/leH] 3HAYeHHA T 1Y 6 poaa’;mxaxvm CUCTeMM.

[}
TIpuknan 1.912. Posp'sizaTy cucreMy PiBHAHB
2% .3¥=24
{2" .37 =54,
Pozs’sizanns. IlepenuiiieMo aHy cucTeMy PiBHAHB y BUNISAAL
[27. 8023,
Izy .3 =2.3%

TlepeMHOKMBIIV IOYJICHHO PIBHAHHSA CHCTEMM, MAEMO
DERS 353 _ok.31 - la6o) BEEE—65

=—2x+ MaﬁoBz‘ ~1=0,z;, =

Bignosigs: (—11)(1; 1),

3BigKM
x+y=4 (%)
TlofinMBILIY PIBHAHHA CUCTEMY HOHJIEHHO, OfePRUMO

> 4 2 A
-y gu-x gt . a6 =/l
2 3 =2 abo [—3] _[—3]

3BiAKM
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T—y=2% (x%)
Po3B’A30K BMUXIiJHOI cucTeMy PiBHAHBL 3BOIAMTECH JI0 PO3—
B'A3yBaHHA PIBHOCMIIBHOI 1#f cucTeMy, IO CKJIANAETHCA iz
oniepKaHMX PIBHAHD (*) 1 (+%):
r+y=4
e
Po3p’a3KkoM miel cuctemy € napa gmced: =3,y =1
Bigmosizs: (3;1). .
TIpukaaj 1.913. Po3s’sa3aTy cucreMy piBHAHB
Z'® =100,
log, x=2.
Posg’sazanns. llykani 3HaUeHHA & i y TOBUHHI 3aJ0BOJLHATH

ymoBu x>0,y >0,2 =1,y = 1. [Ticis nepeTBOPEHHS ONepPKUMO
cueremy

lgylgz = dgyi= Ty
{gy gz Zaamm{lgy 1zgy Z,aﬁo{lg et

2 i =g
Maemo

lgy=+
[gy 1, it

=y
Toni x, =001, y, =10, =, =100. 3galifedi napy 3HaYeHb €
Ppo3B’A3KaMM JaHOl cucremy. ITepeBipKOIO MePeKOHyEMOCh B
1BOMY.
Bigmosizs: (0,01;0,1); (100; 10).
Bnpasu
Po3p’AzaTy cucTeMy PiBHSAHB:
& V.97 =
1.914. st
g (y+ x)’ —lgx=21g3.
1.915. log, x +log, y=1+log, 9,
z+y—20=0
+lgx+y) _
196,17 Ay
lg(@—y)+lg@+y)=2-1g5
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1.917. Tan +2% =25

g (2x —y)+ 1=1g (y +2x)+1g6.
2—log, y =2log, (x+y),

log, (x +y) +log, (@* —ay + y*)=1
M t=s,

2t =125

gty —gu-s,

1.918.

1.919.

1.920.
48ET _ gt 5
2% .3V =6,

3.4V =12
y=1+log, x,

2t =4

log, (3x +2y)=2,
logy @z +3y)=2

1.921.
1.922.
1.923.
log,, % —log; x=1,

log, (y —x)=1
log, +log, y=2,

1.924.

1.925.

z* —y =20

Po3B'A3aHHA NOKA3HMKOBUX HepiBHOCTER

Po3p’A3yBaHHA HaMIPOCTIIIMX NOKa3HMKOBMX HepiBHOC—
Teli 'PYHTYEThCH Ha BMKOPYMCTaHHI BJIACTMBOCTE} MOHOTOH—
HOCTi [IOKa3HMKOBOI PYHKITIT.

PoarisHeMo po3B’A3yBaHHs HAUIIPOCTIIINX NOKA3HMKOBIX
HepiBHOCTeI.

1. HepiBHicTe a* >c, flea>0,a=1:

a) sxio ¢ < 0, To HepiBHICTh BUKOHYETHCSA IPY NOBLILHOMY

3HaveHHi ¥ (ocKiibKY A 6yb—fAKoro sHadeHHA *  a” > 0);
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6) sigkmio ¢>0, To, 3amMcaBIIM HepiBHICTh y BMTasii
a® >a"+ °, onepxumo:
AR a>1, x>log, c,
sk 0<a<1, x<log,c.
2. HepiBrictea® <c,iea>0,a=1:
a) sKo ¢ < 0, To HepiBHiCTh He Ma€ PO3B’A3KiB;
6) AKuIo ¢ >0, To, 3amKMCaBIIM HepiBHICTb y BUTIAAL
a* <a'®°, opepxumo:
AKme a > 1,x <log, c,
axkmp 0<a<l1, x >log, c.

= 027 %5 0047
i 1.926. Po3B’; >
pHKRaR 03B’A34TH HePiBHICTH E %

Posg’asanns. 3amminiemMo HepiBHicTb y BUNISAAL
05 poox
—55&5 >L52 S B0057 il H e
BN -~ -1>-2r-2,x>-1
BignoBigs: x>—1

2
Tpuxnan 1.927. Po3p’aAzaty HepiBHicTs 1 < 5‘ 2 =25,

Poss’azanns. OCKimBEN 5’ <5 <5% 1o
L
2
3BiKN —2<x <2

Binmosigs: -2<x<2

TIpuknan 1.928. Po3B’A3aTy HepiBHICTL 0,5": =3

0<1- x<2,-2<%1:A1<0,—1<%1<L

Pozg'sizanns. Maemo 05 ~* > 05" * spinkn

.’ z’ —x+log,3<0.

Opnepikana HepiBHICTE He Ma€ PO3B'A3KiB, OCKIILKM Jyc—
KPMMiHAHT TPUYJIeHa B JiBif yacTuHi HepiBHOCTI Bifi'eMHMIL.
BinnoBins: Hemae po3B’sA3KiB.

TIpuknan 1.929. Po3s’sizaTi HepiBHicTE
15 ¥ 4 3 12
U T M R
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Po3zg'sazanns. 3anumiemo faHy HepiBHICTS y BUrmAml
15 8
— >
2°+1 2°—6 2F
Tloznaummo 2° = y. OuyeBnaHo, mo y > 0. OgepRUMO
15 8 6
—_—— >
vl 36y
Po3B’s3yi04y HepiBHiCTH
15 8 6
—t—— =20,
y+1 y-6 gy
Maemo .
17y* 52y +36_ o
yy+1y -6
abo (17y* —52y +36)y (y + 1) (y —6) > 0.
BusHauMMo IpoMizkKy 3HaKocTagocTi (pue. 1.38) npu y>0:

- 5 + - +

-

=3 () 18 2 6 ¥y
17
Puc. 1.38
a) —1< y <0 He 3a/I0BOJILHAE;
18
6)ﬁ<y <2,y>6.

IloBepraiounch J10 MiICTAHOBKH, OZIEPXKYEMO

18 _oc _o. 3
1)< <y 2)2° >6;
log: 18

27 T<es LS
log2%<x<L x>log, 6.

BignoBigb: logz}—3<.r<1;ar>lug2 6.

TIpuxnan 1.930. Po3s’s3aTi HepiBHICTH
gii gt g
Po3zg’azanns. 3anmureMo HepiBHICTE y BUNJIAAL
3.3t 3ot g
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Tlosmaumsum 3° " * = y (y > 0), onepxuMo HepiBHICTH
3y* <y+23y*—y-2<0,

(y -1 @By +2)<0.
BusHaummMo nmpomixKy 3mHakocTasocti (puc. 1.39). Maemo

—%gy <1 TIloBepTanuuch N0 MiZCTAHOBKM, OAEPIKYEMO

- % <3°*? <1, OpHak HepiBHicTs 3772 > — % 3a/[0BOJLHACTHCH

npu 6yaB —aKoMy ZiijicHoMy . ToAi PO3B’SI3KOM JlaHOi HepiB—
Hocri 6yne3**? <3°, apigrm x +2<0, < —2.

.
e
=2 v
£ ¢
Pue. 1.39

BignoBige: x<-2
Tpuxnay 1.931. Posp’s3aTy HepiBHICTB 127 4 57 > 13%.
Posg’azanns. O6uaBi 9acTiEM HepiBHOCTI Po3TimMo Ha 137 > 0:

2y s
) +[H >t
K : 12y . (5)° :
O0XHa i3 dyHKIi# 5g i i BU3Ha4YeHa Ha MHOXKMHI

Allicanx umcen. Kpim Toro, o6uBi BOHM MOHOTOHHO crajHi.
Tomy dyskIia

12, (5)°
1@ +(&] -1
€ MOHOTOHHO CIIaJ{HOI0.
Ockimbky f (2) =0, T0 =2 — exauumit Kopins dynkuii f () i,
TaKuM 9uHOM, f (x) >0npu x <2..
BignoBigs: x<2

Posp’s3yBanns HepiBHoCTi (f (2))*™ > 13B0UTHCS 710 Po3 —
B’A3YBaHHSA {BOX CHCTEM:

{f(x)>1. ; o<f@<y,
9(x)>0 o (x)<0.
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Poss’sizanns Hepisrocti (f (x))*™

B'ABaHHS TAKMX CHCTEM:
flx) /l.i 0<f(x)<1,
e(x)<0 |@(x)>0.

<1 3BOIMTHCA 10 PO3—

Hpuxnan 1.932. Po3s’azaty HepiBHiCTH
(o Dy RISy
Po3zg’azannsi. BAKOPMCTOBYI04Y MOHOTOHHICTE IOKa3HMKOBOI

cyHKIii, 3aMiHUMO NaHy HepiBHICTHL PIBHOCHMIBLHOK CYKYI—
HICTIO IBOX CHCTEM!

xz—2>1, 5) 0<x—2<1,
xt—6x+8>0; x* —6x+8<0
Pozp’siskoM cucremMu a) {.r>3, (puc. 1.40) € He—
(x—4)(x-2)>0

piBHicTh 2 > 4.

22 o)
2 3 4 x
Puc. 1.40
2 <<

Poss'askoM cucremn 6) (puc. 1.41) € He—

(x—4)(@—-2)<0

2 3 4 x
Puc. 1.41

piBHiCTB 2 < 2 <3.

BianoBias: 2<x<dr>4
TIpukaax 1.933. Po3s’ssaTi HepiBHICTH
(x* —8x+ 15 * <1

Po3g’szanns. BHKOPMCTOBYIOUY MOHOTOHHICTE MOKA3HUKOBOL
ysKIii, 3aMiEMMO fany HepiBHICTb PiBHOCHMIIBHOIO CYKyIl—
HicTIO IBOX cucTem:
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% 2* —8x+15>1, 5) 0<z’ —8r+15<1,
x—-6<0; x—6>0.
2
Posp’'AzkoM cucremy a) % 6&z+14>0’ (puc. 1.42) € Bci
T <

3HaYeHHA X, AKi 3a/I0BOJLHAIOTH HEePiBHICTL

% 7’%

P

4-42 4+42 6 x
Puc. 1.42
x<4—ﬁ,4+«/§<x<&
x* — 8 +14<0,
Posp’asyroun cucremy 6) {x* —8x + 15> 0, (puc. 1.43), po—
z>6

61MO BUCHOBOK, 1[0 CHCTEMa HecyMicHa.

—
40

4-¥2 3 5 42 6 x
Puc. 1.43

BignmoBign: z<4~~/§;4+~/§<z<&

Bnpasu

Po3B’sisaTy HepiBHICTH:
1.034.2°% >1.

1]"_*_z

“1.935
.935. [5

1836.01%" =2 <qr -7
1.937.2° + 2!~ ° —3<0.
1.938.2% .5° — 5!+ <0,
1.939.4"*' —16% <2log, 8.

I




[image: image163.jpg]Po38'A3aHNA NOTapNBMINKAX HepiBHOCTER 163

1.941. 05’ 256
1942,

T
Fis 31
1.943.05" <0257
1.944.1<3% " <9,
1.945.p% ! _5)<3,

1.946.2' % <0,125.
1.947.4° —2.5™ —10° >0.
1.948. (z+ 5 "=+ > 1
1.949. (z + 37 i<l

P038'A3aHHA Norapudimiunux HepisHocTeR

Po3ryisiHeMo 0CHOBHI BU/M JorapudMivHIX HepiBHOCTEN!.

1. Poss'sisyBanns HepiBHocrelt Buny log, ., f(x)>k 3Bo-
JUTBCS JI0 PO3B'A3yBAHHSA CHCTEM
o(x)>1, o) O<g(@)<1,
f@)2¢ @) 0<f@) <o @)-

2. Poss'si3ysanus HepiBHocTeit Bumy log, ., f(x)<k 3Bo-
JWThCS JI0 PO3B'A3YBaHHA CHCTEM
9@)>1, o) 0<o(@) <1,
0<f(@)< ¢ @) f@)>¢ @)
3. Po3p’A3yBaHHA HepiBHOCTE BUIY
log, ,, f (=) >10g, () h(x)
3BOIMTHCA IO PO3B’A3YBAHHA ABOX CUCTEM:
¢@)>1, 6 0<g(x)<1,
f@)>h@)>0 0<f(@)<h(@).

4. Po3p’A3aHHA HepiBHOCTe} BUAY

log, ., f(x)<log, ., h(x)
3BOJUTHCH /IO PO3B’'A3YBAHHSA BOX CUCTEM:

a)

a

a

675

2.11.
e

=i
12

&) &1

35

5o
S SR

,mqw
le &f
le el

o1
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@1 O<p(@)<1,
0o@)>1,

a 6){f(x) > h (x),
ot ren o kS

Tpuknan 1.950. Po3p’a3aTv HepiBHicTL
log, (x* —4x +3)< 1.
Pozg’szanns. Kopueryrouncs BracTusicTio Jorapudmivaol
dyHKIIil oflep3KyEMO, 10 ZjaHa HEPIiBHICTh PIBHOCHILHA He —
piBHOCTi 0 < 2° — 47 4 3 < 8, TO6TO
' -4z +3<8, {xtu-ko,
x* —4x+3>0, x* —dr+3>0.

Poszs’sxemo 11i HepiBHOCTI (puc. 1.44).

75

=1 1 3 35 x
Pruc. 1.44

BignoBigs: 3<x<§-l<x<l
' +4x
2x -3
Poza’sizanns. I1s HepiBHICTE PIBHOCKIIbHA HEPiBHOCTL
' +4x 1
S>3
2xr—-3 * 3

+4x 1
————— > -, OIepXy€EmMo
=33
3z' +12r-2r+3 32' +10x+3
L T A T o e R
S rgl e e o e
(Z+3Ex+1)
el
Posp’AzaBim JaHy HePiBHICTb MeTOOM iHTepBaJIiB, ofep —
JKMMO BiZINOBib.

Hpuxnax 1.951. Poss'asaTu HepiBHicTs log, <L
3

Po3B'A3yioun HepiBHiCTE
0,

3BiKM
]

BignmoBigs: f3<z<—%;z>g.
Ipuknan 1.952. Po3s’si3aTy HepiBHICTL

log,, _ 4, (x* — 82 +15)>0.
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Pozs’azanns. 118 HepiBHICTH PiBHOCMIBHA TaKMM ABOM
cueTeMaM HepiBHOCTel:

r—2>1, O<xz-2<1,

x’ —8r+15>1; ){0<zz—&r+15<l.
>3,

=t —8x+14>0
3HaYeHHH I, fIKi 3a/l0BOJILHAIOT HEPiBHICTE T > 4+ ~/§A

2 AR
-—
1-42 3 4+42 x
Puc. 1.45

Posp'A3KoM cucremu a) [ (puc. 1.45) € Bei

2<2<3,

Posr’sizkoM cucremy 6) {x® —8x+15>0, (puc. 1.46) € Bei
' —8r+14<0

3Ha4eHH:A T, AKi 3a/|0BOJILHAIOTH HEPiBHICT

2 4-¥2 3 5 4+f2 x
Puc. 1.46

4-R<x<3
Bignosins: x>4+ﬁ;4—~/§<z<3.

Bnpasu
Po3B’A3aT! HEPIBHICTh:
1.953.log, (62 —1)>0.
1.954.log; (3x —1) < 1.
1.955.log, ; (x* — 52+ 6)>—1

1.956.1og, X ;h <o0.

1.957.1og; ; x +log, , * —2<0.
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il
log, z—1

2
195918 z-3lgz+3
lgx-1

1.960.10g, , (x* — x —2) >log, , (- z* + 2z + 3).
1961108 @+ D
x—1

1.958.log, x <

1.962.1g

1.963.1og, (x* —4x +3)< 1
xz—1
-

>-1
2

1.964.1og, log,
2
1965, 18z +1gz—6_,
lgx

1.966.log, _, (z* —8x +15)>0.
1.967.1og . ., (x—4)>0
1.968. '8 " 6= +3) 5 g
1.969.1og, (x* —2x —3)>0.
1.970.log;__ (x—25)>0.
1.97Llog;, (x —1)> 4.
1.972.(x — 1)log, (x* — 4z + 3) < 0.
1.973.1og; x +log ;; x +log, = <6.
1.974.1og, (x + 7)>log, (x +1).
1.975.9%5: = | pl8es = 5 95 '
1.976.log, = +log, x>1.

5

. 3
Komnnexchi yncna

Anzebpaiuna Hopua xoMnAEKCHOZ0 YUCLE

Hucsio, AKe 33/I0BOJLHSAE piBHiCTH z* =— 1, moskauaTH
6yKBOI0 i | HA3MBAIOTL YRBHOI0 OOUNUYEI.

Orxe,i’=—1
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Yucaa 8udy a+bi, de a i b — 6ydv—saxi didicni uucaa,
HA3UBAIOMBCH KOMNACKCHUMY Yucaasu. Tucaa a ibi nasusa—
10MbCR BIONOBIOHO OIUCHUMU i YRBHUMU UACTNUNAMU KOMN —
AeKCHOZO UUCAG.

Kommnexcre umcno a+ 0i OTOTOXHIOIOTE 3 KOMIUIEKCHUM
YMCIIOM a.

Kommrexci umcna Buay a + bi ia — bi HasusaloTsCA cnpsi—
AceHUMU.

KowmmutekcHi uncaa Bupy a+bi i —a—bi HaszuBaoThCH
MNPOMUAEHCHUMU.

JlBa KoMIIIEKCHMX umcna a + bi i a, + bji BBaxaeThes piB—
HUMM Mik cob0r0 Toz i TLIEKY Tozti, Koy @ =a,,b=b,. I3 meoro
03HaYeHHS BUILIMBAE, 1110 KOMILIEKCHE HHeIIo a + bi fopiBHioe
HyJo Tozi i Tineku Toxi, ko a =0,b=0.

Tpukaax 1.977. Buronay il Haji KOMILIEKCHUMY IMCIIAMMU:

a) (5—Ti)+ (—9—2i)=—4-9i;

6) (a+bi)+ (c+di)=(a+c)+(b+d)i
Tpuknax 1.978. BukosaTy Aiii HaJi KOMIJIEKCHNMM 9MCIaMU:

a) (—4+3i) — (~1+5i) =—3—2i; ;

6) (@ +bi)— (c+di)=(a—c)+ (b—d) i.

Hpuknan 1.979. BukonaTy Ail Haji KOMILIEKCHUMMA 9MCAaMM:

@) (5—2i)(4+ 3i) =20+ 15i — 8i —6i* =

=20+ Ti +6=26+17i;

6) (4—Ti)(4+ Ti) =16 — 49i* =16+ 49=65;

8) (a+ bi) (¢ + di) = (ac — bd) + (bc+ ad) i.

TIpuxnan 1.980. BuronaTy mii HaJi KOMIUJIEKCHUMM YUCIaMU:
03T _B-T)6—4i)
5+4i (5+4)(5-4)
_ 15— 12i —35i + 28" 190047
25—16i* 41 4

)a_-tﬂ @+bi)c—di) _

c+di (c+di)(c—di)
_ac+bci —adi —bdi* _ac+bd bc—ad
> ¢ —dk? drd dra
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JLo1s1 TTiTHECeHHSA KOMITIEKCHOTO YHCJIa JI0 CTENEHS CriodaT —
Ky HeoOXi/iHO 3HAWTV Pe3y/ILTATH MiffHECCHHA JO CTereHs
YABHOT OMMHNLI, TOZ], 3HAIOUH, um - 1 Maemo:

O€9eBNAHO, MAEMO YOTHPY 3HAYEHHS, 110 YepPryloThCH:
=], g g A IR =, e k=0,+1,4£2 1 Tax
Aadi.
Tpnknay 1.981. Bukonaty gii: (1+ i)
Pose’szanns. (1+ i) =((1+i)*)° =
=(1+2i+i%)° =(1+2i —1)° =64i° =—64.
BignmoBiznn: —64.

Ha MHOMXMHI KOMILIEKCHIMX 4HCEl Jisg 0byBaHHSA KOpeHs
3aBKJM BUKOHYETHCH i B Pe3yJLTaTi O/IepIKyiOThCA 3HAYEHHH,
KUIBKICTD AKX JIOPiBHIOE IIOKA3HMKY KOPEHS.

30Kkpema, KBaIpaTHHI KOPiHb Mac [Ba 3HAYEHHHA, AKi 3Ha —
XOIATHCA 10 hopMyJri

J\/az +b +a iiJw a* +2 : J
e SRSl

la+bi =+

Jie 3HaK “+”B y2KKax Geperbes npu b>0,a 3HaK “ —
Tipuxnan 1.982. Buronaty aii: ,/5 +12i.

Po3g’azanns.
e (,/25+;44+5iiJ,/zs+2144-5J:

— - \/g+ig]=i(«/§+iﬁ)=i(3+2i),

Binn‘oainb: =+ 3+ 2i).
Tpuxnax 1.983. PoskaacTy Ha KOMILIEK CHI MHOKHMKMa® + b%.
Poag’szanns.a’ +b* =(a* + bi) (@ — bi).
Mpuxnanx 1.984. BusHauwnTy x i y, AKL0
T+ 2y +3xi —Syi =T—1i.
Posg’azanns. x + 2y + (Bx —5y)i =7—i.

—mpu b<0.
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3rifiHo 03HaYeHHA PIBHOCTI KOMIIJIEKCHUX YMCEJ MaEMO:
x+2y =1,
3r—5y=—1
Posap’azyioun oflepKaHy cucTeMy, MaEMO: £ =3,y =2
Bigmomizs: (3;2).

Bnpasu
Bukonatu fiif Ha/{ KOMIIJIEKCHYMM YMCIIaMM:
1.985. a)(3+2i)+ @+ 4i),  8)(=3+1i)+ (2—4i);
6) (2—3i)+ (1+2i); 2) (-1-2i)+ (-3—1i).
1.986. a) (2a —3bi)+ (—a — bi) + (4a + 2bi) — (2a — 5bi);
6) (5 + 3yi) + (—2 + 8yi) — (2x — yi) + (T + 2yi).
1.987. a)2i-3i; 6)25i-4i; 8)—ai-5i; 2)mi-ni.

1.988. a)(3+5i)-2 8) (—3+ 4i)-2i;
6) (1—i)(—4) 2) (—8-Ti)(-3i).
1.989. a)(2—3i)(4—i); 2) 3+ 2i) (3-2i);
6) (1 —2i) (5—1); 9) (m — ni)(m + ni);
8)5—1)(B+ i) e) (Wa + ivb)(Ja — ivb).
1.990. a)4i:2; 8)2+1):4;  0) ﬁ:
6) 6i:2i; 2) si',; e) zi—‘m
1+i+3. G a+ib,
1.991. “)14\/5' e O)a—i\/l;’
5—i ﬁ, Ja r m—ni
6)1+iﬁ’ z)a+2i~/3’ 8)"“\"'"'.
1.992. a)i%6)i"%  8)i%2)i™
1.993. a)(1+i); 2) (1-4)%; a) (1+14)"

6)(1—i)% 0)(@+bi);  3)(1-i)%
8) (1+i)’; e)@—iVB8)% i) (1-i).
1.994. (1+48)° —(1-i)".

1t 14 a+bi a—bi
S e O e—ar
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1.996 ,/1+m+i,/1—m _Jl-m+i,j1+m

Jim—-ifi-m 1-m—-ifi+m

: 4 . 4
1.997. M] Y [M] %
2 2
1.998. Po3kracTy Ha KOMILIEKCHI MHOXKUHMUKMA:
a)a’ +b% 8)a’ + 4b%; da+b
6)a’+4 2)c*+1; e)a+ 1

1.999. BusHauuTy 2 i y i3 piBHAHAA:
@) 2+ iz — 3iy = 14i + 3z — by;
8i 10
6) S iy 2=Ti -2+ y;
) Ty =]
s e T b
& Y T Ry iy
2) 38— By + 2xi + Tyi =1+ 11i.

Tpuzonomempuuna HOPMA KOMNAEKCHOZO YUCAG

KomiercHe umeno a+ bi reo—
MeTPUYHO 306paxaioTh TOYKOW M,
aberpca AKOI B IPAMOKYTHil cucremi
KOOPAMHAT I0PiBHIOE @, & OPAMHATA —
b (puc. 1.47).

3 mpyroro 60Ky, Te XK came KOMII—
JIeKCHe 9HMCJIO MOXKHa 306pasutu B
iHmift cucTeMi KOOPAMHAT BEKTOPOM Puc. 1.47

oM.

JloBxuHa BeKTOpa, AiKui 306paxkac KOMIUIEKCHE HHCJIO,
Ha3MBAETHCH MOJYJIEM I(EOr0 KOMILIEKCHOTO YyCJa i [o3Ha —

qatThCs GYKBOIO 7. 3 PUCYHKaA BUAHO, o T =+a’ +b'.

Kyt ¢ MixK fofaTHIM HanpsaMKom oci aberpie 1 BeKTopoM oM,
1o 306paxac KOMIUIEKCHe YMCIIo a + bi, HasuBacTbes apzy —
Menmos KOMILIEKCHOTO Jyciia

(0< p<360°).
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ApryMeHT () KOMILIeKCHOTO uucJa a + bi 3p's3anmit 3aib
dopmynoo tge= E.

Ipnknax 1.1000. 3HajiT MOAYJL i apTyMEHT KOMILIEKCHOTO
uperna (—3—3i).

Poss’xauum.r:,/u’ +b =y(=3)? + (=37 =942,
EOE =
Rymgragt

1Tiit ymoBi 3a/10BONIbHAE AK KyT 45°, Tak i KyT 225°. IIpore
KyT 45° He ¢ aprymenToM uucia —3—3i. IlpaBuabHa Bif—
noBime: @=225°. Taky BiAIOBiXE ONEPKMMO, AKILO BPaxXy—
BaTH, 0 abcmyca i opAMHATA IAHOTO KOMILIEKCHOTO 9MCla
Big'emni. OTxe, Touka M 3HaXOMUTHCA B TPeTilt 4BepTi.

<Popma 3amucy KOMILIEKCHOTO 9ucia a -+ bi HasuBaeThes
aazebpaiunoro.

Abenmca a i opzmHaTa b KoMILIEKCHOTo 9mca a + bi Bupa-
3KaIOTHCS Yepes MOAYJIh T i ApryMeHT ¢ hopMyJIaMu d =7 COS @,
b=r sin ¢. Toni Maemo:

a+bi=r(cos @+ isin ¢).

Ileli BUpa3 Ha3MBAETHCA MPUZOHOMEMPUYNHO1O (HOPMOIO
KOMNAEKCHOZO YUCAG C 3 MONYJIEM T | ApTYMEHTOM @,

THpuknan 1.1001. ITonatu B TpUroHoMeTpyuyHilk opmi umcso
1-i.

Pose'szanns. Maemo r =1 + (1)) =+2,tge=—1Tyra=1,a
=—1 TakuM 4MHOM, ¢ 3HAXOIMUTECA B YeTBepTik UBepTi.
3sizgen ¢ =315° i MokeMo 3amycaTH

1—i=+/2 (cos315° + i sin 315°).
Ipuxnan 1.1002. Bupasuty B anrebpaiqsiit opmi ancao
2(cos 300° + i sin 300°).
Po3zg'azanus. Ockimbku cos 300° =cos (360° —60°) =

:cosSO":%, sin 300° = sin (360° — 60° )= — sin em:-g,

TO MaEMO
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208 (300° + i sin 300°)=2 [l,i W P

2

Moy s Z06YTKY ABOX KOMILIEKCHMX HMCeJI, 3alMCAHNX B
TPUTOHOMETPUYRIl copmi, HopiBHIOE J06YTKY MOMYJIiB CITiB —
MHOXHHMKIB, a apryMeHT ZIOPiBHIOE CyMi apryMeHTiB cHiB—
MHOKHUKIB, TO6TO AKIIO

2, =r (cos g +isin @), 2, =7, (cos @, + i sin ¢,), TO

22, =177, (cos (@, + ¢,) + isin (g +¢,))

Mozysib 4aCTKM ABOX KOMILIEKCHMX 4YMCeJl, 3aMMCAHUX B
TPUTOHOMETPUYHI dopmi, JOPiBHIOE YacTIi MOAYJIiB, & apry —
MEHT — pPi3HUIi apryMeHTiB [iJIeHOr0 i AiIbHMKA, TO6TO, AKIIO

2, =1 (cos @ +isin @), 2, =1, (cos @, + i sin @,), TO

2L cos (0, — ¢,)+ E5in (0, — 9,))

Zyanty

TIpy miJHECEHH] {0 CTEMEHA 7 KOMILIEKCHOTO YMCIIa

z=r(cos 9+ isin ¢)
OlepIKYEMO:
(7 (cos @+ i sin @))" =7" (cos ng + i sin ng).

Ila cdopmysna HazuBaeThess dopmyso0 Myaspa, 3a iM'am
aHraiiicbKoro MmaremaTuka MyaBpa.

TIpuknapn 1.1003. IligaecT B IIOCTY CTENiHL YMCI0
z=2(cos 40° + i sin 40°).
Po3s'azanns. 2° =64 (cos 240° + i sin 240°).

Ockimbky cos 240° =cos (270° —30° ) =—sin 30° =— %,

i sin 240° =sin (270° — 30°)=—c0s 30° =— g,
¢ 2 764[—1—[— —-32-32.3i.

Tpuxaang 1.1004. ITiggect B 20 —y cTemiHb Yncao

%+£z

Po38'azanus. 3anmieMo Iie Y4CJI0 B TPUTOHOMeTpUYHiM dop-
Mi: z=1(cos 60° + i sin 60°). 3BinCcn
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2" =1 (cos 1200° + i sin 1200° )=cos 120° + i sin 120° =
CaENne
NP
Kopih n—ro cTenens i3 KOMILIEKCHOTO WHCIa ROGYBACTECH

32 JI01IOMOT010 hOpMyI

1fr(cos ¢ + isin ¢) =¥r cos%m-f-isinL"znk—,

nek=012..,n-1

Mopysib KopeHst n—ro cTeneHs i3 KOMIWIEKCHOTO YACTa 10 —
PIBHIOE KOPEHIO TOTO CaMOro CTeNeHs i3 MOXyJisi mifKopeHe —
BOTO BMPa3y, @ apryMeHT JUIl KOXKHOTO 3HAYEHHS KOPeHS
BHU3HAYAEThCA 3a (HOPMYI0I0

B (p+2lcnnek 0,12...

Mpuxaax 1.1005. 3uatiry V1.
Poszs'szanns. 1=1(cos360°k+ i sin 360° k),
Y1 =1(cos 120° k + i sin 120° k).
IIpu k=0, 1,2 onep>xumo BignoBinHO
n, =1(cos0°+ isin 0°)=1,

n, =1(cos 120° + i sin 120°)= 1[ ‘Q ‘““‘/—
ny =1(cos240° + i sin 240°) =1~ 1 ;38 =";"‘/§.
2 2
Bnpasu
BupasuTe B TpUroHOMeTpu4Hil hopmi:
% 1 i3 S1048
1.1006. a) i; B)§+T‘ 9) 5 gk
7 1_ i3 1. 943
Y ke L
1.1007. a) 4+ 3i; 8) —3+1i;

0) 143 2) 54 12i.
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Bammcary B anrebpaiunii dopmi:
1.1008. a) 4 cos%+ isin ’-;]; 6) 6(cos0° + i sin 0°)
3 i) LN
8)8 cosz+ismz} z)4{cos3+zsm 3],
BukoHa™ il Haj| 9MCIIaMM, 110 IPeICTaBIeH] B TPUTOHOMET —
puaHii dopmi:
1.1009. a) 4 cosg +isin g] -3 [cos % +isin %),

B

6) = (cos150° + i sin 150°)- ~/§(c05120° +isin120°);
8) (cos 75° + i sin 75°): (cos 30° + i sin 30°);

2) 6(cos 45° + i sin 45°):2(cos 15° + i sin 15°);

0) (cos 30° + i sin (30°)";

s
n goua . T
e) [3 [cosz+ isin Z] 5

O6umesaTn:

90 50
1.1010.a) | = +'§]¢ 5)[_,_1__]
1.1011.a) 4/cos 120° + i sin120°; 6)3/cos225° + i sin225°.

BHaiiTy Bei 3HAUEHHS KOPEHS:

1.1012. ) ¥~71; 6)41; 8) Y=16; 2) {2+ 2.

Cnonykw i 6inom HeoToHa

Croayxu ma ix sudu

“Hexait A — CcyKylHicTb PI3HMX Ipe/MeTiB, fKi MawTh
cniybHy o3HaKy. Hanpukiaz, A — CyKymHICTb NapHUX 4yuces
Bix 1 zo 10, abo yuHiB xanoi mKosm, abo 3alaHNX TOYOK Ha
niommHi Tolo. 3aMicTh caiB “cyKynHicTs” 6yneMo TOBOPUTH
“MHOXMHA"

OT1Ke, A — MHOXKMHA, AKa CKJAJAETheA i3 cKinYeHol Kiib —
KOCTi €JIEMEHTIB: @, Gy, Ay, -y ,pe
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I3 pizHMX eNeMeHTiB MHOXMHM A MOXHA CKJIaCTV TPymH,
AKi HasMBaIOThCH CROAYKAMU.

Po3pi3HAIOTE TPV BWM CIIOJIYK: POIMIUeHHs, nepecma—
HOBKU, KOMBIHAYTT.

Crostyku, KoKHa i3 AKMX MICTMTHL m PiSHMX eJeMeHTiB,
B3ATHX i3 JaHKUX n eJleMeHTIB MHOXKMEN A (m < n), i AKi Big—
Pi3HAIOTECA OVH Bifi OHOTO CKJIaZloM eJieMeHTiB abo mopsax—
KOM iX poamillleHHS, Ha3MBAETHCH POZMiUfeHHAM i3 1
€JIeMEHTIB 110 7 B KOXKHOMY.

KisbKicTh TaKMX po3MillieHb O3HAYAETHCA CUMBOJIOM A
(unTaeTbea: A posmillleHb, B3ATUX i3 JaHUX 1 eJleMeHTiB Ho m
€JIeMEHTIB B KOXXHOMY).

Hanpuriag, pizHi TpuimdpoBi 4ncia, 3amcani TppoMa i3
nmes’aTn muop 1,2, 3, ..., 9 i, AKi He MicTATH OHAKOBUX IM(P,
YTBOPIOIOTH po3MileHHs. Ix KinbkicTh 306paxkaeThes Tak: A .

KigbkicTs BCiX MOXKIMBUX Po3MillleHb i3 n eJileMeHTiB 110 m
B KOKHOMY BU3HAYAETLCHA (hOPMYJIOI0

A =n(n—1)(n—-2)..(n—(m—-1)).

B okpemux B»mazmax dopmyna mus A 3amiucyeTbes y
BUrISAAL A ~( 7 )V,uen'—l -2-3-...-niHasuBaeThCA pax—
MOPIGAOM.

Mpuknag 1.1013. O6umcmary A; . .
Posg'sizanns. A} =9-8-7=504

Tpuknaxy 1.1014. Ha KoXxHilf 3 lecATM KapTOYOK 3amicaHa
onHa 3 mudp 0, 1, 2, 3, .., 9. BepyTs 9OTMPYM KapToukM i
CKJIafaloTh i3 mMdp, 3aMMCaHMX HA HUX, JOTUPHIMGPPOBE
gucyro. CKiNBKM Pi3HUX JOTHMPUIMPPOBUX UMCET MOKHA
CKJIACTH TAKUM GHHOM?

Pozg’azanns. Beboro pizmx kKombimamin iz wotTupnox
KapTO4YOK MOXKHA CKJIACTH CTLIILKM, CKiNIbKYM icHY€ po3millleHb
i3 10 exemenTiB mo 4. YMoBaM 3aja4i He 3aZl0BOJNBHHIOTH
komb6inanii mudp, Aki nouMHagawTheA HyJMeM. Takux KoM—
6inaniit 6yne A;. BukmounBum, iX i3 3araibHoi KimbKocTi
PO3MilieHb Ay, OEPKYEMO LIyKaHe:

Al a3 100 91_9100-1) 9|9 et
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Tpukaan 1.1015. CKiMbKy PISHIX NPABATEHIX JpobiB MOXKHA
cxaracy i3 uncen 3, 5, 7, 11, 13, 17, 19, 23 Tak, 1106 B KOXKHMA
Aipi6 BXOAMIM ZIBA WMCTIa?

Pozg’azanns. QUeBHJIHO, BCBOTO PI3HMX ApobiB i3 aHMX Hmcel
MOKHA CKJIACTH CTIIIbKM, CKibKY icHyE posmilieHs i3 8 eye —
MeHTIB 10 2 (A,’). OpnaR Hac MiKaBJATH Juille npaBUIIbHL
Jpobu, axux Gyze B 1Ba pasu MeHIIe, T06TO

B il
la2_Zlign_n8
5A;=587=28

Ilepecmanosxanu (P,) Ha3MBAIOTHCA CHIOTYKHN iz n eme—
MeHTIB, fKi Bifpi3HAIOTECA MiX €060 TUIBEKY MOPANKOM
posMmilieHHs eneMeHTIB. IX KinbKicTh 06uMcIOETHCSH 110
opmyJri:

P =1-2:-3:4..n=n!
Tpuknap 1.1016. CkibKoMa criocobamyt MOXKHa PO3CeJMTH 5
40JIOBIK B I'ATV HOMEpPAX roTesmo?
Poze’szanns. P,=1-2-3-4-5=120.
Bignosizs: 120.
Mpukaag 1.1017. Cxiabky PisHMX narummdpoBux mudp
MO3KHA CKJIaCTH 3a Jionomorow mudp 0, 1,2, 3,47
Pozg’sazanns. I3 naEuX 'ATH OGP MOXHA CKJIACTU CTIIBKY
quces1, CKIbKY iCHY€ IIepecTaHOBOK i3 I'ATH esiemenTis. Cepery
VX GMcel 6 TaKi, AKi IOUMHAIOTHCSA 3 HYJIs; BOHM He II'SITH —
mposi. Yucer, SAKi TOYMHAIOTHCA 3 HYJISL, CTLIBKY, CKIJIbKA
iCHYE TIepecTaHOBOK 3 HOTHPLOX EJIEMEHTIB. Tomy urykasa
KibKieTh I’ ATUIMPOBMUX YMCe JOPiBHIOE

B, — P, =120-24=96.

Bigmosins: 96.

.
Tlpuxnag 1.1018. 3majitn = i3 piBHAHHA

n > 10 — HaTypaJbHe 9UCTIO.
Posa’szanns. Kopueryiouych dopMyiamMyu i 069uciIeH s
mepecTaHOBOK 1 PO3MillleHb MaEMO:

(z+2(x—n)! — 132, a60 (x+2)! 132,
(x—n)lx! &
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nex+2>0,x—n>0ix>0. CkoporuBim apib Ha x|, onepxu—
Mo KBajipaTHe piBHSAHHA z° + 3z —130=0, ke piBHOCHILHE
JIaHOMY, SIKIIIO X — HaTypaJibHe. Po3B’sa3yroun me piBHAHHS,
3HAXOMMMO, 1110 & = 10 (Kopins & =— 13 He Bpaxcaymcx)
BianoBins: 10.

Crionyku, KOXHa i3 AKMX CKJIaJa€ThCA i3 m pisHMX eje—
MEeHTIB, B3ATMX i3 7 eyemMeHTIB MHOXMHM A (m<n) i axi
Bi|pi3HAIOTECA OfHA Bif ofHOI Xowa 6 OXHMM ejeMeHTOM,
Ha3uBaWThCA KoMbinayiamu i3 n enemenTiB no m. KinbkicTs
Takux KombiHani#i mosmawaerscs cumBosom C, . 3miHa
TOPAAKY eJIeMeHTIB B OfiHi/ KombGiHamii He IPUBOAMTE 10 HOBOI
Kombinanii. KimbKicTs pisHMX crnonyk i3 n ejemeHTiE mo m
obumcmoeThbest o hopMy.ri:

n!
B0

Kowmbinanii MaioTs Taki BJIacTUBOCTI:

O =C

2. Ina Bcix m=0,1,2,..,n cupaBegauBa piBHicTH
(n+1)Cr =(m+1)Cr 4L

3. Ina Bcix m=12..,n cunpaBegauBa piBHicTs
e=Ccr Lo
TIpuxnan 1.1019. CKigbKM Pi3HUX XOKEHHNX KOMaHJ MOXKHA
cKJacTy i3 9 HanazarouNX, 5 3aXMCHUKIB i 3 BopoTapiB, AKILO B
CKJ1aJ] KOMaH/[M IOBMHHI BBijiTH 3 Hanafaoumux, 2 3aXUCHIKH i
1 Boporap?
Poze’azanns. Is 9 Hamajaoumx MoxHa BubpaTM TpHOX Gy
PpisEMMy criocobamu. I3 5 3axmucHMKIB MOXKHa BUGPaTH JBOX C:
pisEMMM cnocobamu. I3 TproxX BoporapiB MoxkHa BuOGpaTH
OfiHOTO BOpoTaps TphoMa crocobamu. KombiHyioun KoxHy
TPiliKy Hamajalouux 3 mapamMm 3aXVCHUKIB, MaeMo Q‘ C:
pisHux KomaHj 6e3 BoporapiB. KombiHyoun i KomaHzn 3

9!5!1.3 =
51313131 2880 piz—

KOKHNMM i3 Boporapis, Maemo G -C} -3=———_"_

HUX KOMaHJ.
BignoBins: 2880.
Hpuknag 1.1020. CKimeky liaroHaelt Ma¢ OIyKJIi 7 —KyTHUAK?
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Poss’szanns. KoXXHa napa BeplIMH JJaHOTO MHOTOKYTHMKA
Bu3Ha4vae abo ofiHy i3 jioro cropin, abo oxHy i3 foro miaro—
Hagei. Tomy KiJbKicTs Beix cropis i giaronaiesi gopisuioe C,.
TIpoTe, MHOTOKYTHMK Ma€ n CTOPiH, TOMY KiJbKicTb itoro mia —
roHaJei IOpiBHIOE

C.;_"=n(nz—1)>n

n*—3n _n(n-3)
e D

n(n—3)
=gt
Tpnknag 1.1021. Po3s’A3aTy piBHAHHA
12CF; L =554%

e 10
Poss'nzannn. Ockimbky C: 1} =Ci!{ " ", 10 fane pisHAHHA
sammuemo y Buraisam 12CL, ; =55 A7 |, abo
x+3)(x+2(x+D)x
12——~W755(1+ 1)z,

3BiKM, MaM’ATaYM, II0 £ — TINLKM HaTypajbHe 4YuCIIo,
3Halzemo: x =8
Bignosigs: 8.
Tpuxnan 1.1022. Po3s’szaTy HepiBricts G, ' >2C);.
Poss’azanns. JIiBa 4acTnHa HepiBHOCTI Mae 3MicT Tozi i TIABKYM
TOJIi, KO X — IIiJIe 9MCeTIo, AIKe HAJIeXKUTh MPOMixXKy [1; 11].
IIpaBa yacTiHA Ma€ 3MicT Toi i TiNBKY Toxl, Komm x — uise
uayesio i HagjexuTh mpomixkky [0; 10]. OTxe, poss’sskamu
HepiBHOCTI MOXYTE 6yTH TIEKY LTI 3HAYEHHS X, AKi 3HAXO0 —
JATBCS HA MPOMiXKY [1; 10].

BurkopucroByoun dopmyay nns kKoMmbiHanii, sanuinemo
JAaHy HepiBHICTb TaK:

10! S 10!
@-)IA0—x+1)! “z!A0-=2)
.I'Ioix(;;nusmu obunBi wacTuHM HepiBHOCTI Ha

7> ONEePKIMO

(x—1)! 1’0—.1:)

BignoBiab:

;>3, 3BifkM £>22-2x,
-z "z

T06TO T >%4 Bpaxosyioun, 1110 * — HaTypaJlbHe YMCJI0, 110

HAJIeIKNTH NPOMIZKKY [1; 10], 0epKMMO, 1110 PO3B’A3KAMM J1a —
Hoi HepiBHOCTI € uMeda 8; 9; 10.
BignmoBins: 8;9;10.
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Tpuknax 1.1023. 3uaiitn x i y i3 ymoBu
CIi1:C 30l =5:5:3

Po3g’azanns. lane piBHAHHSA PiBHOCUIILHE CUCTEM] PiBHAHDL
crtl gy

T4l =410

SCYs=5C

41 T41

Jie >y — HaTypaJbHi uncia.

I3 mepiioro piBHAHHEA CUCTEMM BUILIMBAE, N0 y+1+y=x+1,
T06T0  =2y. Tozi i3 Apyroro piBHAHHA OlePIKyEMO

3¢y, =501, abo SEUHD!__5Cy -+ 1)

et Y+ @ -D+2r
CKOpOYyIOYM Ha CIIiJILHUI MHOXKHUK @%, MaeMo

3(y +2) =5y, 3Binkn y =3i x=6.
BignoBias: (6;3).

Bnpasu
O6uncamTn:
rSr .
1.1024. o) A%; B)%; 3 A+ Ay +A A+ A
B+P B P‘
1.1025. a) P, 8) youd 2) o
1.1026. a) C; 8) Cloo; 2) Cii.
Al -PB. 2P, + 3A}
1.1027. a) 5)W.
4 nom2 peome
1.1028. o) A1t AL e e
An +m
Amttyam A" B,
6) =n s
)iy i
(n+1)' g e
1.1029. a) - R P

Posp’azaTi piBHAHHA:
1.1030. a) A} = 56z; 8)5C;=C;. 5
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6) A2, =30; z)c;=w.
b
1.1031. a) C + C =15(z — 1); a)%ﬂa;
154% 348
Bjc =——% ==
AP T
1.1032. a) e =90,  6) == n_132,
1.1033. PosB’A3aTy cucTeMy PiBHAHD:
AY: A =10, ovtl_
a@) R Ve P 25z,
cr:crt=gs Ci =10

1.1034. TTix 4ac 3ycTpidi 16 Y0JIOBIK NOTHCHYIM OIMH OHOMY
pykn. CKinbKy noTuckis 6yJro 3pobieno?

1.1035. 30 yumiB 3axoTiiyn obMiHATHCS GOTOKAPTOYKAMM.
CKinBKM BCOTO KapTOYOK MOTPi6HO a1 1horo?

1.1036. Yuni mKosm BUBYai0Th 10 pisaux npeaMeTis. CKinbko-
Ma crocobaMy MOXKHA CKJIACTH PO3KJIaZ yPOKIB Ha OfIMH JleHb,
1106 1pu npomy 6yJio 5 pizHuX npexmeris?

1.1037. Bpurazup noBuHeH BinpaBuTy Ha poGory Gpurany iz 5
9onoBik. CKimbKoMa crocobamu i3 12 4oJI0BiK MOXKHA Opra-
HizyBaTy Gpurany?

1.1038. CkinbKoma criocobamu MoxkHa BubpaTy i3 15 40JI0BiK
Aeierariiio B cKaaji 3-x 4oiuoBik?

1.1039. CxiybKy NpAMUX MOKHA IIPOBECTH 4Yepe3 8 TOHOK, i3
SAKVX HiAKi TPY He JieXKaTh Ha OfHIM npAMii?

1.1040. BusHaunTy KiJbKicTh BCiX JiaroHaseif IpaBuiIbHOTO
15-KygHUKA.

1.1041. CRiTBKY PisHMX IJIONMH MOXKHA IpoBecTH depes 10
TOYOK, AKIIO HifKi TPy i3 HMX He JiexKaTh Ha OJHINA mpaAMiif i
HiAKI 9OTMPY TOYKM He JIeXaTh B O/{Hil nuommHi?

1.1042. CxisbKM pizEyx n'ATMIMGPOBMX YMCes MOXKHA 3aIlM-
catu 3a fomomoroio mudp 0, 1, 3, 5, 7 (koxkua midpa 3ycT-
pivaeThea TLMLKY OAMH paz)?
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1.1043. 3uaiiti cymy nmdp y BCix I’ ATUIMGPOBUX YHMCIaX, 3a-
mMcaHKX 3a Jjonomororo 1,4, 6,7, 8.

1.1044. Cximpkoma criocobamMy MOZKHA CKJIACTH HapsJ i3 TPBOX
conziaTis i ofHOro odinepa, sKiNo € 80 connaTis i 3 odinepn?

Binosu Hviomona

Popuyaa

(x+a) =Cla*+Cia’ ta+Cla’?a*+..+Cla",
0de n — HAMYPAAbHE YUCAO, HASUBAEMBCR (HopMYA010 Ginosa
Hwvromona, a ii npasa wacmuna HA3UBAEMBCA POIKAGIOM
binona.

Koedinientn 1,C.,, C2,...,C), ..,1 HasuBawThCA GiHO—
MiaJbHMMUY. 3amucyiodn PisHMINO T —a y BUMIAmi T+ (—a),
MaeMo

(x—a)=z" —Claz*atec! ittty

F=CE 2t Rt LT
Bigmitumo Taki BractuBocti poskaany Ginoma.

1. KinmbKicTh Beix uieHiB poskyajay Ha OFMEMINO bimbiia,
HiX IoKa3HuK Ginoma.

2. Cyma moka3HMKIB cTemneHIB x i a KOXHOro 4ijeHa
PO3KJIajly OPIBHIOE TOKA3HMKY cTenens GiHoma.

3. BaranbHwit unen poskaany T, , , Ma€ BUIJIAL
T =Clyr-kqn

Toxnapum B opmydi k=0,1,2,..., n ofepaxKyeMo mepiumit,
JApyTHiA, TPETiH, ..., (n + 1)—i YsIeH po3KIany.

4. BinomiasmbHi KoedillieHTH 4seHiB, piBHOBIIaNeHNX Bif
KiHIIIB PO3KJIazy, piBHI MiXk c06010 OCKiIBKM

CE=Cr3"

5. Binomianbauit KoedirienT (k+ 1)—ro 4ieHa posKJagy
3B’3aHMi 3 HonepeaHiv GiHomianbHMM KoedimienTom crmiB—
BiIHOLIIEHHAM

e _nt+l-k -1
C=—p— G

i3 AKOro BUILIMBAE TaKe npaBuJIO:
Koacnuii 6inosianvrui xoediyienm po3xaady, NOYUNa0 —
wu-3 0py2020, DOpiaHIOe NONEPEOHBOMY BIHOMIAALHOMY KOC—




[image: image182.jpg]182 Poanin 1. ANTEGPA

Piyienmy, noMHONEHOMY HA NOKAIHUKX Cmenens Gyxeu T
nonepedn»020 uAeHA i NOJiINEHOMY HA KiAbKICTML nonepednix
HOMY WAeHIB. <

6. ko moka3HUK GiHOMa — uKcJsio Hemapse (n=2p+ 1),
To 6iHOMiasBHI KoedinieHTH

(e

cr
2+ Cap i €y
3POCTAIOTH, &
cp-vl Cp‘! CZP’X

2p 410 “2parr o Lapia

crapaiors. Koedinients CF, , , =CJ,, — Haibimbwi.

2p+ 1
fAxiro nokasuuk 6iHoma — wmedo napse (n =2p), To 6ino—

mianpHi Koedimientu Cj,, C,,,..,C!, — 3pocrainTs
[p<2p+ 1] aC;p,C;’;‘, C:: — cnafawTs. Posknajg Mae ofue

HabLIbIIE KoedimienT C,

7. Cyma Beix biHomiauabHMX KoediuieHTIB HopiBHIOE 2.

Hivicro, noknapum y dopmy.ri Helorosa x =a = 1, MaeMo
A+1)"=Co+C.+Ci+..+C +..+C).

8. Cyma biHoMiambHMX KoedillieHTIB YieHiB poskaay, Aki
CTOATh Ha MapHUX MicUAX, NOpiBHIOE cymi GiHoMiaJbHMX
KoedillieHTIB 4WiIeHiB, AKi cTOATL Ha HeMapHMX MicusAX, i
nopiseioe 2", TobTo

14C+C+C+..=C +C +C +..=2""",
TMpuxnan 1.1045. 3uadity Bei panioHasbHl WieHNM PO3KIany

6inoma (3/5 + w/’f)a
Po3zg’azanus. Hexah xuyxan'nﬁ q.nen nopisrioe T, . Toni
T,.=C(B) .0t -ct 3T 2 rek=012.3,45.

I5 i amcest Tpeba BuGpaTy Take k, Py AKOMY MOKa3HUKA

5;k i ; 6ynyTs nimmMm uucaamu. Ouesnao, wo k=21 ¢

UIyKaHWA YiIeH

T =100 431260
BignmoBias: 60.
Mpuxnax 1.1046. 3uaiiTy cepeHii YieH Po3KIaLy
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Poszeg'azanns. Poskiazn mae 13 uneni. ToMmy cepefHiM YieHOM
€ ceomuit. Maemo:

T, = Cf,{-i] (J—) I—x =gk

Bixmosias: Cja'.
IIpuknan 1.1047. 3HaiiTi QieH PO3KJIaxy

7
[ﬂ\[zﬂ—lf—?] , KW He MICTHUTb X.
x

Pozs’azanisi. 3anMIIeMo 3arajJbHUI 9IeH PO3KIay:
7k

k(T % s-56
7;‘“=c.;‘[—“zz] ol =(fictxt o =
x
14k — 56
=(-1Crx
B urykasomy useHi # =0, 3Binku k= 4. Tomy myra—
HuM € WaTwit aner: T, =(-1)' C! 2° =Cj.

Bignosigs: C.
Tpuknazn 1.1048. 3HaiiTH YJIeH PO3KIaLy

Ve iE]

AKWIA MiCTUTB @ 1 b B OJ[HAKOBUX CTeNeHAX.
Po3e’azanns. 3anvMIemMo 3araJbHMI YJIeH PO3KIaLy

<l -

L ko 42-3k -2
5pt = —C:,a T p

Il
£

*
CE

i

e

. 42-3k  4k-21
3a ymoBow 3ajmadi T

LS
Tomi T, =Cj, a® b? =C§) a* b* Jab.
Bigmosias: Cj a*b* Jab.

, abo Tk=63, k=9.
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Tpuxnax 1.1049. 3HajiTi HaliMeHIlle 3HAYeHHSA 7 Y PO3KJIafi
(x+a)", npu AKOMYy BifHOIIEHHS ABOX cycifHiX KoedinieHTiB
PO3KJIany fopiBHIOE 5 : 8.

Possg’azanus. 3a yMOBOIO 3aziadi

k. ok+l g, k+1_5
Ch:Cyt! =5:8,a60 10 =2,
3Bincnn=£ﬂc5+—s, abo n:2k+l+@.

OckinbKy k — HaTypalJibHe 4MciIo, To BoHO 6yze Halimern —
MM TpY HaliMEHIIOMY HaTypaJbHOMYy k, Opu SKomy k+ 1
mimmTees Ha 5, TobTo mpn k = 4. Toxi

n=8+1+3=12
BigmoBias: 12.
IIpuxnan 1.1050. 3HajTy I'ATHI 9JIeH PO3KIaLy

(-7

log 8
SKLIO OCTaHHI} WIEH PO3KIa/Ly AOPiBHIOE [—] ;

339

Pozg'aszanna. 3a yMOBOIO OCTAHHIN YJIeH PO3KIaLy

(-7 -]

OckimbKM MokasHMKoBa QyHKINA JojaTHa, TO 3a7jada Mae
PO3B’A30K py naprHoMmy n. Toxi

S5 et == 2l
2 !:[3‘3] TRGo T — @ Syt igas = o5
.
o n
vanlmzu—i:-sln:lo.
i 4
TB:C,T,[JZ" (%/E)“=210,

Bigmosins: 210.
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5 5
ko 10— 4iJeH MBOro po3KJafy Mae Halbimeimit Koe—
imieHT.

Po3s’szannn. 3a GOPMyJIO0 3aTabHOTO YJIeHa :maxc):[mvm

RRATE [T e T

Koediuienr (k+ 1)—To qnera nopisaioe C) - g-
3a ymoBoio KoediienT 10— usena poskyiay 6ibmit, Hixk
koedinient 9—ro i 11-ro 4yeris, To6T0

n
Tpuknax 1.1051. BU3SHAUNTY NOKA3HMK N B PO3KJANL [£ + Z] =

AR

Co5>Cw {Z(n—s)s»s,
cﬂ.§>c""‘"_° 10>2(n—9),
" 5n n 5v| ¥

3BifkM BumumBac 125 < n < 14, a orxe, n =13,
Bigmosigs: 13.

Tpukaay 1.1052. 3rakiTy x, AKIIO BifloMo, 110 TpeTil wien
poskaafy 6iroma (x + x' )° nopismioe 1 000 000.

Pozs’azanns. Maemo
¢ :C!x paE (:r“’)’ —10z° 2=,
3a ymoBo1I0
102 **%* =1000000.

Jlorapudmyoun AaHy piBHicTE 3a ocHOBOW 10 (x>0),
0/Iep3Ky€EMO PiBHAHHA
21g* 2 +3lgx —5=0,

le

3BiJIKM 3HAXO/MMO, 1110 a:, =10,z,= 10

BignoBias: 10,107‘

Bnpasu
1.1053. 3uaiiT po3kiaj 6iHoma:
a) (z+a)'; 8) (Va + b)%;

6) (x—a); 2) @¥x - 4x)*.
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111‘“1217y'"13y’14ﬁr“ S Ty
21 18 19" 19—1241’ 1.10.6a° — 8ab. 1.11. ?.xual :
—8a* +2. 1.13. a* —5a°b+ 8a*b* — dab’. 1.14. @’ — 1. 1.15.
a“ —b'. 1.16. Tak. 1.17. Hi. 1.18. Hi. 1.19. Tak.
a* -25.1.22. 40" — b'.1.23.a* — 9",
1.26.25q° — 9b°. 1.27.a*
1.31. b*+2bc+c. 1.32. p’—4p+4. 1 i
£10xy + y*. 1.35. 4y” —20yx + 1.36. a' +3a* +3a+ 1
1.37. ¢* —3cfa+3ca® —a®. 1.38. 8- 121+ 6a> —a'. 1.39.
b 0B 1+ 27° + 27. 1.40. @* —6a® + 12" —8*. 141, o' + 1
1.42. z* —8 1.43. 8° +27. 1.44. 27" - 64. 1.45. 40— 3b. 1.46.
Tx—9y. 1.47. x—y. 1.48. (@+b)’. 1.49. (x—-y)*. 1.50.
a* —ab+b'. 1.51. a® +ab+b'. 1.52. 2(x+y). 1.53. 4 (3¢ -+ 2d).
1.54. afr+1). 1.55. —a@2+5b). 1.56. 6(1-5x). 1.57.
(a+1) (x —y). 1.58. (x — 1) (@* + b). 1.59. (@ — b) (5 + 22 — ). 1.60.
(a—b) (@—3b). 1.61. (x +4) (1 —x — y). 1.62. (@ —b) (2y — 1). 1.63.
@b @B+x). 164 (x+3)(a®+3). 1.65. (x—y)(x-2). 1.66.
(22—b) 5y +a). 1.67. (2y —52) (3 2). 1.68. (x—2) (4 —3).
1.69. (5a —6b) (z — y). 1.70. (2 — 3y) (5a — 7). LIL. (5—2) 5+ x).
1.72. 2x —3) 2z +3). 1.73. (a* —b") (¢* + b°). 1.74. (a+b+p) x
x{a+b—p). 1.75. (x—y-zy)(x—y+xy). 1.76. (3ab’—c+d) x
X(@3ab® + ¢ —d). 177, (x+4)(3x—2). 1.78. 42k + n)(k+ 2n). 1.79,
4 (4c —b) (2b+ ¢). 1.80. —(x+9y)(9x + y). 1.81. (Ta—5b)(a—11b).
1.825(2" +y°)(x* +y*). 1.83. —(a+bjla—b’. 1.84.(p+q)x
X(p'—pg+q’). 1.85. (1-2a)(1+2a+4a®). 1.86. (2a+b)x
x(4a* —2ab+b'). 1.87. (a—3)*. 1.88. rmfn‘ 1.89. —(@+1)%
1.90. —(@+3)". 1.91. Bp* +q)>. 1.92. 5(a —2)(a + 2b). 1.93.
3(n—1), 1.94. (@a—b—c)l@a—b+c. 1.95. (8 —b).1.96.
(B+x—y)Y3—x+y) 1.97. (2a—5b-6)(2 —5b+6). 1.98.
(5 — 2a+ 3b)(5 + 22— 3b). 1.99. (a—b){a + b~ 1). 1.100. (@ — b)" x
(@ + b). 1.101. (a + b)(a + b—c). 1.102. (a b)(u+b (@ +ab- b*)x

x(a® —ab+ b?).1.103. 2% (3a* +b—; 1.104. 7 2. 1.105. y . 1.106.
a+b
c+b

L R T .1.110.
3a 2a m+n
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,1.114 +b 1.115. 3 g

g (a+b)ka +b) Zp q
1.116. =g 117. = 1.118. 119.
a’ +ab+ b = *2

4y '“"‘21 1122, 5’”23. 1.123.

cf—d*’ 15 24
_ 2r+5y 2y
S Lazgi = T2, = 1.126.

a’* =122 +3 Yy
. 1.128. - 1129, - 1.130.
-4 2 (a* —9) -y

(a —b) (@ —a) 5(a+x)*
—= 1131 ——————= 1. =Tk , e, 101340
T2 31 30+ 3) 1.132. —1. 1.133, G- 1.134,
1-3a
2(+3a)

a0 A gy St el al
3(a—4) @t +a+1 ab a+n

Zhye o 1184 7l. Pias e gy al

Il Sias, SEb e
b e +

1.136.3— 2% 1.137. 2+ y. 1.138. ’;*“

1.139.

1143, —

2wy +yt 2(3b—2a)

a p -b a'+b
.1.148. . 1.149.% .1.150. .

a+b pP+q a’b* : ab(a+b)

r_'Ier_y 11524y, 1153, T B4 4 45y ﬁ+3
Y= x—a u

1.155. “”—*—5 2, 1,156, % +y; 2. 1.157. a —1; 5. 1.158

1.147. 1.151.

1.2.
i-a 1
‘1-2"3
1.159. (n—2 (n—1)n. 1.160. (n+3)(n+4) (n+5). 1.161. a)
(3:5), (8; 1);6) (3;5), (7;2); 8)(1; 7); (3; 2). 1.162. a) —36; 6)1

&) — 3—1163 Al -T= &wé}m).xw_& E
1(1 5) 3z +1)= @1 164. a)[T(x +3) =LA+ Tz; 6)

E}(Hs _3@-n=4/Na)2(x-4-

a) 5z [Tz — 1) =17, 6)[Fr—3(x— 4)7

1166 4%, 1.167. 13. 1168, —83. 1.169. 50, 1.170. 7. 1.171. 2.

1.172.6.1.173. % 1.174. 6. 1.175. 27. 1.176. 10. 1.177. 3. 1.178.
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(1;3), (=3; =1); 2) y =5, (0; 5), (1; 4). 1.190. a) (1; 5); 6)
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~2a°". 1.234. 1) 2v2; 2)242; 3)§afc3 {ab; 4) NH. 1.235. 1) 75;

2)3/24; 3) 6°; 4) Ya'z; 5) 6’y 1.236. 1) ‘m f 3)%3 4)
Yxty?. 1.237. 1) atla; 2) 6J; 3) 3+I+f+«/"5, 4)6a* +
+5avx — 6. 1.238. 1) x; 2) 2b. 1.239. 1) 3a; 2) % 3) 6; 4)

VT = Jy. 1.240. 1) VT (V3 + 42); 2) V5 (5 + 1); 3) Va (Va b—1); 4)





[image: image189.jpg]Po3ain 1. Anrepa

Ja (ava - 1). 1.241, 1){, ) j_— ‘? .1.242. 1) ¥z7; 2) Ya,

3) o Ya. 1.243. 1) a'bJab; 2) m* Ymn®; 3)7— 4/3. 1.244. 1) 14;

2)4;3)2.1.245. 1) ¥a; 2) 12; 3) 454, 4) Y. 1.246. 1) 4‘5{—;2)

42 3) 0, 4)¥a” . 1.247. 1) 24 2, 2) VT — f5; 3) ﬂ;_%/_g
1.251. —2anpna<—3; 6 npu-3<a<3;2anpna >3 1.252. -2
npua<(k2npuu>0.1255L~Tanpma<b,—ainpua>b.l.254‘

El1pr4a<b,5npma>b. 1.255.2. 1.256.iupu O<n<l;nopn

n>1 1.261 V343, 1.262. 242 + 1. 1.263. ‘f (14 +3). 1:264.

VB - 1.1.265. — 2= 1.266. —3. 1.267. \E;z. 1.268. 1. 1.269. 0.

1.270. 42 + V6. 1.271. -2, 1.272. 3. 1.273. 2. 1.274. 9. 1.280.
21 1.281. (Vi — V). 1.282. Ja—1. 1.283. JT—=. 1.284. l.

1.285. a b (/6 + Vb). 1.286. 1. 1.287. Vb — Va. 1.288. ‘f .1.289.

. 1.290. 1, 1.291: 24ax. 1.292. 1. 1.293. J;. 1.294. E’

2ala —b)

2/3
1,295. —1. 1.296. 1. 1.297. 1. 1.298. 3 1.299.4.1.305. A>B.
1.306. A>B. 1.307. A < B. 1.308. A< B. 1.309. A< B. 1.310.
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c0s 300° + i sin 300°% 6) cos 45° + i sin 45°% cos 117° 4 i sin 117%
cos 189° + i sin 189°% c0s261° + isin261°% cos333° + i sin 333°.
1,1012. a) cos60° 4+ isin60°% cos180° + isin 180°% cos300° +
+15sin 300% 6) cos0®+ isin 0% cos90°+ isin 90°; cos 180° +
+isin 180°% cos270°+ isin270% 8) 2(cos45°+isin45%);
2(cos135° + i sin 135% 2c0s225°+ isin225°), 2(cos315° +
+1i8in315°%); 2) J_(cos 45° 4 isin 45°); f(cos 165°+isin315°);

3 (cos 285° + i sin 285°). 1.1024. a) 6720; 6) 6; &) 15; 45"
1.1025. a) 24; 6) 56; &) 24; 2) 116. 1.1026. a) 15; 6) 1140; 5) 4950;
2) 1431, 1.1027. 0) 36; 6) o, 1.1028. @) (n 31 6) (n — m)'; )

am?; z)n 1.1029. a) n(n + 1); 5)( T 1.1030.a) 9; 6) 5; 8) 14; 3;

2) 7.1.1031. a) 9; 6) 12; ) 10; 2) 8. 1.1032. a) 9; 6) 10. 1.1033. )
(15; 6); 6) (6; 3). 1.1034. 120. 1.1035. 870. 1.1036. 252. 1.1037.
792, 1.1038. 455. 1.1039. 28. 1.1040. 90. 1.1041. 120. 1.1042. 96,
1.1043. 3120. 1.1044. 246480. 1.1054. 495a'b. 1.1055.

—34320 z. 1.1056. 125970a". 1.1057. Hi. 1.1058. C,%. 1.1059.

C;. 1.1060. Hi. 1.1061. 35. 1.1062. 10. 1.1063. 84x. 1.1064. 352"
1.1065. 3.
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