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Illano6Hni cemurnachuyi ma cemukaiachuru!

Bu nmoumnHaeTe BMBYATHM OAHY 3 HAWBaKJIUBININX MaTeMaTUUYHUX
IUCIIUILIIH — aareopy. [lomomMoske BaM y IIbOMY IIiAPYYHUK, AKUN BU
TPUMAa€ETEe B PyKax.

¥ migpyYHUKY BUKOPHUCTAHO TaKi YMOBHI IMO3HAYEHHHA:

\g) — mpurazgaii (paHiiie BuBYEHE);

V — 3BEpHU 0COOJIMBY yBAary;

— 3aIMTaHHA i 3aBHAHHS IO TEOPETUYHOTO MaTepiasy;
113 — saBmaHHA aad KJaacHoi i 115— momaimHbOI poboTH;
D — pyOpuKa «YKpaiHa — Iie MI»;

@ — pybopuka «IlikaBi 3amaui — MOMipKy# omHaAUe»;

— pyOpuka «tHurreBa MmaTeMaTuKa»;
— BIIPaBHU [JIS IiITOTOBKHU OO BUBUYEHHS HOBOI TEeMU;

@ — BIIPaBU JJIA IIOBTOPEHHS;

— pyopukra «I'osloBHe B PO3miJri».

TexcT, HaAPYKOBAaHUU KUPHUM IIpu(TOM, 3BEpTa€ Ballly yBary
Ha HOBe IOHATTA abo Take, sKe Tpeba mpuramaTu.

¥Yci BrrpaBu po3mOAijIeHO BiATOBIAHO M0 PiBHIB HaBYAJIBHUX HOCHAT-
HEHb i BUOKPEeMJIEHO TaK:

3 II03HAYKU @ HOYMHAIOTLCA BIIPABU MOYATKOBOT'O PiBHS;
3 T03HAUKU @ HOYMHAIOTLCA BIIPABU CEPEIHBOIO PiBHS;
3 T03HAUKU E MMOYMHAIOTHCS BIIPABU JOCTATHBOT'O PiBHS;
3 MMO3HAUKU |4 | HOUMHAIOTHCS BIIPABU BHCOKOTO PiBHS;

3 MMO3HAUKU |-)(- MOYMHAIOTLCSA BIPABU MHiJABUINEHOI CKJIAJHOCTI.

IlepeBipuT; cBOi 3HAHHSA Ta HiATOTYBaTHCS OO0 TEMATHUYHOI'O OIi-
HIOBAaHHA MOKHA, BUKOHYIOUM 3aBIaHHA «/[oMAUWHbOL CAMOCMIUHOL
pobomu», AKi mogaHO B TecTOBill ¢opmi, Ta «3asdarHnsa Ons nepesip-
Ku 3HaHb». Ilicaa KOoKHOro po3mijily HaBeJeHO BIPAaBHU IJs MOr0o IIOB-
TOPEHHS, TOJIOBHUI TeOpeTUYHMNI MaTepias (pyopuka «l'ososHe 8 po3-
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Oini»), a B KiHII TiAPYYHUKA — «3a80aAHHA 0N NepesipKu 3HAHbL 34
Kypc anzebpu 7 Kaacy». «3adaii nid8uW,eHOl CKAAOHOCMI» IOIIOMO-
JKYTh IIATOTYBATHCSA OO0 MAaTEeMATHUYHOI OJIIMIIiagu Ta IIOTJIMOUTU
3HAHHS 3 MaTeMaTUKH.

ABTOp HaMaraBcs IIOJaTH TEOPETHUYHHNII MAaTepiasl IPOCTOI0, MOO-
CTYITHOI0O MOBOIO, IIPOLJIFOCTPYBaTH MOro 3HAYHOIO KiJIbKiCTIO IMpUKJa-
nis. ITicia BUBUEHHS TEOPETHMUYHOI'O MaTepiajy B IIIKOJi H0oro 000B’sA3-
KOBO MOTPiOHO ompalfjoBaTy BAOMA.

IligpyyHUK MiCTUTH BEJUKY KiJbKICTH BIpaB. BiJbIricTh 3 HUX
BU PO3IJITHETEe Ha yPOKaXxX Ta IIiJ yac JOMAaIIIHbLOI po0OTH, iHIII BIIpa-
BU PEKOMEHYEThCS PO3B’I3aTH CAMOCTiIiHO.

Y pyopuni «Kummesa mamemamurka» 3i0paHo 3amauvi, SKi dacTo
JMOBOAUTHLCS PO3B’SIZYBaTU B IIOBCAKICHHOMY JKUTTI.

IMikaBi ¢axT; 3 icTopil BUHUKHEHHSA MaTeMaTUYHUX IIOHATH
i cMMBOJIIB Ta PO3BUTKY MaTeMaTUKHN AK HayKU BU 3HaljgeTe B pyoO-
puti «A we paniute...».

Bascaemo ycnixie 6 onanysauti kypcy!

Ilanoeéni 6uumenvku ma éuwumeni!

IIponmoHOBaHUM MiAPYYHUK MICTUTH BEJUKY KiJbKICTh BIpaB;
BIpaBu OijbIriocTi maparpagiB momaHo «id 3amacom». Tok oOupatiTe
iX [Jid BUKOPHCTAHHA Ha YpOKaxX, (PaKyJIbTaTUBHUX, IHAWBiAyaJb-
HUX, JOLATKOBUX 3aHATTAX Ta AK JOMAIIHI 3aBIaHHA 3aJIEKHO Bin
MIOCTaBJIEHOI MeTH, PiBHA IIiATOTOBJIEHOCTI YUYHiB/yUeHUIlb, AU(depeH-
miarmii HaBUaHHS TOIIO.

HonaTkoBi BOpaBu y «3a80aHHAX 0N nepesipKku 3HAHb» TTPUIHA-
YeHO IJI YUYHiB/yUeHUIlb, AKi BIOpaJucAd 3 OCHOBHUMM 3aBIAHHAMU
panimre 3a iHmux. Yu mpaBUJIBHO iX PO3B’A3aHO, YUMUTEJb/yUUTEb-
Ka MOKe OIiHUTHU OKPEeMO.

BuopaBu 714 IOBTOPEHHS PO3OijIiB MOKHA 3alIPOIIOHYBATH VUHAM,
HaIIpUKJaL, IIiJ Yac YPOKiB ysaraJbHeHHdA a0o IIiJf yac IOBTOPEHHA
1 cucTemaTrusalili HaBYaJILHOI'O MaTepiajy B KiHIIi HaBYaJILHOI'O POKY.

Y pyopuni «Hummesa mamemamurxa» 3i6pamo 3amaui, mop’sa3aHi
3 €KOHOMIUHOI0 I'PAMOTHICTIO i HiAIIPHEMJINBICTIO, EKOHOMIUHOIO 0e3-
IIEeKOI0, 3J0POBUM CIIOCOOOM KUTTsI, I'POMAAAHCHKOIO BiAIIOBimaIbHi-
cTio, a B pybpurtti «Ilidzomyiimecs 00 6u84eHHSA HOB020 mMamepiaiy» —
3ajadi, M0 JOIOMOMKYTh aKTyaJi3yBaTH BiJAIIOBiIHI 3HaHHSI.

«3adaui nidsuuw,eHol ckiadHoCcmi» B KiHIII IiApydYHMKA IJOIIOMO-
JKYTh IIiATOTYBaATH YYHIB/YUYEHUIIHL 0 PiBHOMAHITHUX MaTeMaTUUYHUX
3Maradb Ta IIiJIBUIUTH IXHIO I[IKAaBICTL JO MaTeMaTUKH.
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«3a80aHHA 01 nepesipKu 3HAHbL 34 KYpc anzebpu 7 Kaacy», AKi
TaKOK PO3MIIIEHO B KiHIII HigpydYHMKAa, MOKHA 3alpPONOHYBaTHU y4-
HAM [IJId TiATOTOBKHU 0 PivHOI KOHTPOJIBHOI POOOTH.

Hlanoeni dopocai!

SKIo Balia AUTHHA IPOIYCTUTHL OAWH YU KiJbKa YPOKiB y IIKO-
Ji, IOTpiOHO 3aIIPOIOHYBATH ifi CaAaMOCTiMHO OIpAIlIOBATH MarTepiaJ
IIUX YPOKiB 3a migpyuHmkom yaoma. CrouyaTky AUTHHA Ma€ IPOUYUTa-
TH TEeOPEeTUUYHMII Marepiaj, SKHiII BUKJIAQIEHO IIPOCTOI0, AOCTYIIHOIO
MOBOIO, IIPOiJTIOCTPOBAHO 3HAYHOIO KiJIbKicTIO mpukaaniB. Ilicasa mbo-
ro IMOTPiOHO PO3B’A3aTH BIPaBH, IO HOCUJBbHIi, 3 POSIIAHYTOrO IIapa-
rpada.

YupomoB:k Kypcy anredopu 7 KJiacy, AKHi OIpanboBYeE TUTHHA, BU
MOJKeTe IPOIIOHYBATH il JOZATKOBO PO3B’sI3yBaTH BAOMAa BIIPaBH, IO
He posridamaaucd Iig yac ypoky. Ile cupusarume sKHaWKpaIlmoMy 3a-
CBOEHHIO HABYAJBHOT'O MaTepiaJy.

KoxxHa TemMa B3aKiHUyeTbCS TeMaTHYHUM OIliHIOBaHHAM. Ilepen
Moro IpoBeIeHHAM 3aIlpPOIOHYHTE NWUTHUHI pO3B’sA3aTu 3aBHaHHA «/[o-
MAUWHBOL camocmiilHol podbomu», AK1 mOJaHO B TecTOBiu ¢opmi, Ta
«3a80aHuHa 0na nepegipku 3HaHby. Ile momomorke mpuUragaTu OCHOBHI
TUNHW BOPaAB Ta AKiCHO HiATOTYBaTHCA IO TEMATUYHOI'O OIliHIOBAHHSI.

SKImo Bama AUTHMHA BUABJISE IIiABUINEHY IiKaBiCTh IO MaTeMaTH-
Ku Ta Oaskae mOrImOMTH CBOI 3HAHHSA, 3BEPHITH yBary Ha «s3adaui
nidsuuieHol ckiadHocmi», IKi PO3MIIeHO B KiHIII migpydyHUKAa.




MOBTOPHEMO MATEMATUKY
3A 5-6 KAACH

HaTtypanbHi uncna i gii 3 HUMNK.
MopinbHicTb HaTypanbHUX Yncen

ij_| 1. OGuuciiTh 3HaUEHHs BHUPAa3iB Ta [Oi3HaeTecsd KiJbKiCTh MeIll-

=

KaHI[IB Y JedKMX MicTax YKpaiHum Ha MOMEHT OCTAaHHBLOTI'O IIepe-
nucy HaceseHnHa (2001 p.). lisHaiiTecd, 10 AKUX oOsacTeit HaJe-
JKaTh IIi MicTa:

1) 13 145 + 7435 (Kpacumis); 2) 203 912 + 825 137 (Opeca);
3) 78 117 — 13 256 (Ilpunyxmn); 4) 974 002 — 725 189 (PiBHe);
5) 313 - 42 (bBamrranka); 6) 833 - 281 (Kpemenuyk);
7) 64 246 : 13 (Pyakn); 8) 1536 470 : 106 (Cynax).
O6uunCITiTE:
1) 137 125 + 321 117; 2) 429 113 — 253 08T,
3) 429 - 17, 4) 91 575 : 45;
5) 79 335 : 215; 6) 137 - 273.

(2] 3. O6uuciiTs sHaUYEHHA BUPasy BPYYHUM CIOCOGOM:
1) 297 + (495 + 703); 2) 329 + 1075 + 1925 + 671;
3) 250 - 49 - 4; 4) 125 - 37 - 8 - 2.
O0uncCIIiTh 3HAUEHHSI BUPA3y 3PYYHUM CIIOCOOOM:
1) (724 + 913) + 276; 2) 2715 + 256 + 1285 + T744;
3) 500 - 73 - 20; 4) 25 - 13 - 400 - 7.
3anumrite yci minmbHuKu uuciaa: 1) 16; 2) 38; 3) 60.
3anumnrite yci minmbHuKu uuciaa: 1) 25; 2) 36; 3) 8.
PoskiamiTes Ha mpocTi MHOKHUKEK umcyo: 1) 48; 2) 80.
Poskiagites Ha mpocTti MHOKHUKEK umcao: 1) 60; 2) 96.

© ® N o o

SHalgiTh HANOLABMINKM CHINBHUHN IiJBHUK 1 HallMeHIIe cHijabHe

KpaTHe 4YuceJI:
)19 3; 2) 36 i 48; 3) 17 i 51; 4) 10; 15 i 25.

SHalgiTh HANOIABMINKM CHIIBHUHN IiJLHUK 1 HallMeHIIe CHijabHe
KpaTHe YHCeJI:

1) 7i12; 2) 391 52;

3) 54 i 18; 4) 12; 16 i 20.

{3] 11. OGuuciTs 3HAUEHHA BUpPa3y

=

(166 788 : 452 — 125) - 409 — 97 962
Ta midHaAWTecsa PiK 3acHyBaHHsS KuiBCbKOro HaIiOHAJBHOTO YHi-
Bepcutetry imeHi Tapaca IlleBuenka.
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12.

=
23

14.

15.

16.

=

18.

19.

2]

=

21.

=

22.

3HaHgITh 3HAUEeHHS BUPA3y

95 472 — (423 — 35 133 : 147) - 509
Ta AidHaliTecd pik B3acHyBaHHA HallioHaJbHOrO yHiBepcUTETY
«JIbBiBCBbKA MOJIITEXHiKa».

13. fAxoro 111(ppPoI0 3aKiHUYETHCSI YUCTIO:

1) 53472,

2) 20033 — 1952;

3) 1463 + 1272 — 393?

fxoro mudpor 3aKiHUYETHCA YMCJIO:

1) 72932 2) 40073 — 1292;

3) 1253 + 1383 — 4522

3HalifiTh HaliMeHIe i HaubijgbITe M ATUIIMPPOBI Ymcaa, KpaTHi
yucay 124.

3HaliAiTh HaliMeHIIe i HafbiIbIlle YOTUPUITU(POBI UMcia, KpaTHi
yucay 39.

OecaTtkosi apobu i Aii 3 HUMK

17. (Yeno.) O6unciTh:

1) 4+ 2,7; 2) 1,8 + 3,2; 3) 4,5 — 1,2; 4) 7,2 — 4,5;
5) 10 - 5,2; 6) 4,3 - 0,01; 7) 3,6 : 3; 8) 2,8 : 0,1.
Buxonaitite mio:

1) 4,92 + 5,713; 2) 12,38 — 4,113;  3) 3,5 - 2,14; 4) 2,62
5) 5,9 - 4,03; 6) 41,04 : 12; 7) 8,55 : 2,5; 8) 0,73,
Buxonartite miro:

1) 5,731 + 9,28; 2) 17,52 — 9,293; 3) 7,6 - 4,15; 4) 3,22;
5) 2,05 - 4,7; 6) 31,2 : 15; 7) 8,82 : 2,8; 8) 0,65.
20. 3anumrite y mopAaky 3pocramua uwmcaa 2,9(11); 2,81(JI);
3,41(K); 2,8(C); 3,4(A); 2,89(1) Ta mpoumnTaiiTe mpisBuile BigoMo-
ro y CBIiTi yKpaiHCBKOT'O OIepHOro cuiBaka, I'epoa Ykpainu. [li3-
HaWTecA 3 iHTepHeTY OiJIbIlle ITPO HHOTO.

3anuIitTeh y mopsaaky cmnamanas uwmcaa 1,7(I1); 7,6(H); 7,8(1);
6,8(b); 7,73(P); 7,65(I) Ta mpoumnTaiiTe Ha3By MicTa-reposd YKpai-
Hu. [lisHaiiTeca 3 iHTepHETY, 3a IO MicTy OyJIO IIPHCBOEHO Iie
3BaHHI.

OKpyIIiTh umcJaa:

1) 7,25; 3,739; 8,03; 9,05 no mecarux;

2) 5,713; 9,8999; 4,115; 8,718 go cotux;
3) 7,389; 4,5; 9,93; 7,38 mo oguHUIIb;

4) 135,72; 431,431 mo mecATKiB.




NMoBMopEMO MamemMamuky 3a 5-6 Kaacu

23. OkpyraiTs umucia:

1) 17,38; 49,55; 4,06; 7,02 mo mecaATux;
2) 13,548; 29,341; 9,999; 4,444 no coTux;

3) 3,713; 14,52; 7,111 1o omMHUIIL.
(3] 24. Buaiinirs 3HaUeHHA BUpA3Y:

1) 2,9-(32 + 0,08 : 0,125) — 4,2 - 0,25 + 7,35;

2) (7,85 + 4,22) : 5 - 0,93 : 3.
25. 3HaligiTL 3HAYEHHSA BUPA3Y:

1) 45,2 - 0,75 — (9,34 + 0,06 : 0,25) - 2,8 — 4,05;

2) (8,93 — 2,62) : 4 + 0,63 : 2.

i4 26. 3anumIiTh TpU JeCATKOBUX APOOM, KOKHUN 3 TKUX:

1) 6inpmuii 3a 4,8 i meHuit Bix 4,

2) menmmui Bix 0,43 i OGinbimit 3a

27. 3anmuurites TpU JeCATKOBUX APO0M, KOKHUI 3 AKUX:

9;
0,41.

1) meumuii Big 9,6 i 6inbiuii 3a 9,4;
2) 6inpmuii 3a 4,83 i meumuit Big 4,84.

3BUYaMHi ppobwu i aii 3 HMMK. BiacoTku

{Z] 28. (¥cro.) OGuncirs:

)22 2L,
9 9 8 8
5)41+2§; 6) 51—4§;
7 7 9 9
29. O6uucIiTh:
2 22 5,
9 15 16 12
s 6 12 39,
9 16 13 40
30. Bukonaiire giro:
Dé+1; 2%i—§;
9 6 12 8
551, 6 & .5L
8 15 17 80
@ 31. O0umciTh 3HAUEHHSA BHPA3Y:
1) (151—131)2 2)i'
10 2)9 36

3)é~10;
5

3

7 1 15;
)5

3) 21+i;
5 10

7)1:2;
10 5

331, L,
3 15
2 7

) —:—;
)9 18

(312 _32)
12 9

@( ;

N<RN\V)
N—

8)

7\
W | =
N

yri_ L

5 15

8 16

442 L,
10 2
g 7 . 14

9 45




NMoBMopeMo mamemMamuky 3a 5-6 Knacu

O
32. O0umcIiTh 3HAUEHHS BUPAa3y:
1)5: 2 11 l 2) 2E—2i 3é
3 7 18/ 50 20 7

33. lIzBiHOK nmaa Beaocumnena korarye 150 rpH. CKibKH KOIITYyBaTH-
Me BeJIOCUIIeTHUI A3BiHOK miciisd:

1) samxenns minm Ha 10 %; 16 %;

2) migBunienus minu Ha 8 % ; 20 % ?
34. Yoxon minsa rtenedona korrrye 200 rpH. CKiIbKM KOIITyBaTHMe

YOXOJI IicIs:
1) nigBuinenss wiau Ha 15 %; 9 %;
2) samkenud it Ha 4 % ; 30 % ?
35. Po3B’sikiTh piBHAHHS:

1)x+0,4:l; 2)x—gzﬂ; 3)E—x:0,6;
15 7 14 25
)— —i 5) x g=1,6; 6)2,4:x:§.
21’ 5 13
36. Po3B’s1:xiTh piBHAHHS:
1)—— i; 2)0,8+x:E; 3)x—0,05:l;
50 20 15 30
4)3,2:x:é; 5)1536—E 6)x:é:2,8.
5 16 5

37. ABToMOGiNb 3a mepmiuii gJeHb mogoposki 3 Kmesa mo Byxapecra
D momoaas 364 Km, 1o craHoBuTh 40 % Bing BigcTaHi MisK IEMU
micramMu. CKiJIbKHE KijloMeTpiB HOMY 3aJIMIIINJIOCS IIOJOJIATH?

38. Ilpunpbasimu KHMKKY 3a 90 rpH, Ona surpatuaa 30 % rpoiieii,
saki masa. CKiJIbKY T'poIIell 3aJIUINUJIOCA B TiBUMHKU?

E 39. OOuwmciiTh ABoMa crocobamMu (IIEPETBOPUBINU JEeCATKOBUMI
Ipi6 y mimiaHe umciio a00 IIePeTBOPUBIIY MilllaHE YMCJIO B JECAT-
KOBUi1 Api0d):

1) 13,75+4i; 2)5£— 3,9; 3) 1,125 -1§; 4)82: 1,4.
20 25 5 5

40. O6uuciiTh ABOoMa cmocobaMu (IIePeTBOPUBINU TeCATKOBUM OAPi0
y MimaHe 4ymcjio a00 IIePeTBOPHUBINM MiIllaHe YMCJIO0 B IECATKO-
BUi Apib):

D3l+605 2348-12; 3115125  452:1°,
4 20 5 10
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NMoBMopEMO MamemMamuky 3a 5-6 Kaacu

O
41. Tlicna samxKeHHa miam Ha 10 % HaBYIIHUKU CTajau KOIITYBaTHU
225 rpH. fAxoro Oyya mouaTKoOBa BapTicTh HABYHIIHUKiB?

42. Ilig yac cymrinHa s6gyka BrpauamoTb 82 % cBoel macu. CKinbKu
MMOTPiOHO CBiMKUX AOIYK, 11100 oTpuMaTu 9 Kr cymieHunx?

i4 43. Iliny ToBapy cmnouaTky 30iabmuau Ha 20 %, a mOTiM HOBY
iy sMmeHmuau Ha 15 %. Ak i Ha cKiJIbKU BiCOTKiB 3MiHMJIaca
I[iHa MOPiBHSHO 3 IMOYaTKOBOIO?

44. 11iny ToBapy cmouaTky smeummuau Ha 20 %, a moTtiM HOBY IIiHY
30inmpmuan Ha 15 %. K 1 Ha ckiJBKM BifCOTKIB 3MiHMiIacda miHa
TOBAPY IIOPiBHSAHO 3 IIOYATKOBOIO?

BigHoweHHs i nponopuii

@ 45. (Veno.) Yomy piBHiCTB %:% e mpomnopiieio? Hassithy ii

KpaliHi U cepegHi 4JieHU.
46. (VcHo.) CkinbKOM KioMeTpaMm Ha MicreBOCTi BigmoBimae 1 cm Ha
KapTi 3 Maciiradbom:

1) 1 : 100 000; 2) 1 : 700 000; 3)1:5 000 0007?
(2] 47. BuaiiniTs HeBifOMUil YIEH IPONIOPIIL:
)x:6=5:3; 2)é=@; 3)x:12:§.
x 7 24
48. 3HaWIITHL HEBiIOMUNA UYJIE€H ITPOMOPILii:
D6:x-2:T X T ) —x:5.
3 6 10

49. CKijabku BiICOTKiB CTAHOBUTL:

1) 2 Big 5; 2) 18 Big 12; 3) 3,5 Bim 17,5; 4) % Bifx ﬁ?
50. CkiJbKHU BiACOTKIB CTaHOBUTL:

1) 4 Big 8; 2) 20 Binx 16; 3) 2,6 Big 10,4; 4) % Big %?

51. TlogimiTe umcJio:
1) 28 Ha nBi yacTHMHM y BigHOIIEHHi 5 : 2;
2) 36 Ha Tpu yacTuHU y Bimmomrenui 1 : 3 : 5.

52. IMoginiTs umcIIo:
1) 48 wa nBi yacTuHU y BigHOIeHHi 1 : 3;
2) 50 Ha TpuM yacTuHU y BigHOmIEeHHi 2 : 5 : 3.
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NMoBMopeMo mamemMamuky 3a 5-6 Knacu
O

(3] 53. Posp’askiTs piBHAHHS:
1)2x—7:§; 2)3x+1:3—4x.
4 8 7 14
54. Posp’sxKiTh piBHAHHA: 1) 2x+3 _ l; 2) 2x-1_5- 4x-
5 10 4 12

55. 1) MaiicTep 3a mepiIuil THXKIEeHL BigpeMoHTyBaB 24 peBaiicu,
a 3a gpyruii — 30 gmemaiiciB. Ha cKiJIbKHM BiJCOTKiB 3pocJia IIpo-
IYKTUBHICTH ITpaIli maiicrpa?

2) MaiicTep 3a mepiuii TUXKAEHb BigpeMoHTyBaB 30 meBaiicis,
a 3a apyruii — 24 pemaiicu. Ha cKiIbKM BiICOTKIB 3HM3HJIACHA
OPOAYKTHUBHICTD mpari MaiicTpa?

56. Toap wromTtyBaB 80 rpu. Ha cKimbKm BiAcOoTKiB 30inbimmiacs
abo 3MmeHMIUJAacA I[iHA TOBapy, AKIIO B Pe3yJbTaTi NIEpPeoIliHK’
BiH cTaB KOIIITYBATH:

1) 72 rpsn; 2) 84 rpu?

E 57. ITo 180 r 10-BimcoTkoBOTrO pO3umMHy coJi monaumam 70 r BomM.

SKuM cTaB BifICOTKOBUI YMiCT COJIi B HOBOMY PO3UYMHi?

58. o cmaaBy macoro 250 r, 1o mictuth 40 % osoBa, moauau 150
ojsioBa. SIKMM cTaB BiICOTKOBHH yMiCT 0JIOBA B HOBOMY CILJIaBi?

PauioHanbHi uucna i ail 3 HUMK
(Z] 59. OGuucirs:

1) -8 + (-9); 2) -13,6 + (~7,9); 3) 29 + (-11);
4) -37 + 4.5; 5) -8 — 5; 6) -9 — (—4);
7) 7 — (-3); 8)4-9,1; 9) 2,9 - (-10);
10) —4 - (—4,5); 11) 4,2 : (-4); 12) 8 : (=0,01).
60. Bukounaiitre mii:
1) -6 + (~10); 2) —4,9 + (-5,7); 3) —38 + 12;
4) 7,2 + (-5); 5) —4 — (~3); 6) -9 — 11;
70 - (-9) 8) 5 — 10,2; 9) -5,1-(-0,1);
10) 6 - 2,5; 11) -7,2 : 10; 12) -7,5 : (=5).
(2] 61. Buxonaiire xii:
1) —§+[—ij; 2) —4i+51; 3)2—1;
7 21 12 6 41
4) _31 _ (_4 §j’ 5) 8. ﬂ; 6) _1§ . (_glj;
8 4 9 48 7 3
8 1 30 2\’
7)15.( 15), 8) ~7 (-5 9)( 7).
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62.

63.

64.

65.

66.

67.

68.

69.

70.

=]
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O
OO6UHUCITiTE:
1)—é+ —l; 2)5l+ —71; 3)—§—1;
9 12 4 8 17
4)21_ _53; 5)_1. _E; 6)4l~ _11;
3 9 9 49 2 9
2
7 -33. (—ij; 8)-g: 6. 9) (ﬁ) .
5 10 17 5
3anunrite yci mijgi umeia, M0 MiCTATHCS Ha KOOPAMHATHIN mHps-
Mili MixK umCJIaMU:
1) -2,714,1; 2) -102,5 i —97,9; 3) —5l i 3
3 11
3anuuriTek yci Imijai umesia, o MicTAThCA Ha KOOPAMHATHIiN mp4-
Mili MiK umciIamMu:
2. . 4 ..2
1) -1—-1i 4,7 2) —85,3 i —78,4; 3)——1i3-—.
3 11 5

IlosHauTe Ha KOOPAMHATHINA IIJIOIIMHI TOUKM:

A(=2; 4), M(0; -3), K(5; 1), D(4; 0), L(=6; —2), N(2; —3).
ITosHauTe HAa KOOPAMHATHIA MJIOIWHI TOYKU:

B(2; -5), C(=2; 0), T(4; 2), E(0; 3), Q(-4; —1), P(=5; 2).

3BeniTh moxioHI HJomaHKI:
1) 4x + 2y — 5x — 2y; 2) 5,9 + 11,2a + 7,8 — 18a;
3) —9a + b — 8 + 3a — b; 4) 2,7x + 3x + 12y — 9,8y — 5,7x.

3BediTh MOAiOHI JomaHKM:

1) ip — 2m + 6p + 2m; 2) —14b + 3,9 — 7,2 + 18,50;
3)5x — 8y + 5 —4x + y; 4) 2,5a — 2,9b + 3a + 3,7b — 5,5a.
PoskpuiiTe ny:xKu i 3BemiTh MOAiOHI HOmaHKM:

1) -5(2a — 3) + 3(4a — 5); 2) 2(a — 3m) — 1(2a + m);

3) 2y —3) - (-3) + 24y — 1); 4) 2,4(2x — 3) — 4,8(x — 5).
PoskpuiiTe n1y:XKKu i 3BeIiTh HMOAiOHI JOmaHKN:

1) -4(3a — 2) + 6(2a — 1); 2) 5(b — 3c) — 3(4b + ¢);

3) (7Tx — 2) - (-4) + 2(4 — 3y); 4) 2,6(3a — 5) — 7,8(a — 10).

71. Po3B’st:kiTh piBHAHHS:
1) 0,5(2x — 3) + 2,6 = 0,2(4 + 2x);

2) 1(6—31x] ~1lyio,
2 2 4




NMoBMopeMo mamemMamuky 3a 5-6 Knacu
O

72. Po3B’sa:KiTh piBHAHHA:

1) 0,58 — x) + 1,4 =-0,32x — 2); 2) 21—1336 = E(llx —ij
2 3 9\ 2 10

73. 3HAWIITHL 3HAUEHHS BUPA3Y
D 31(—122—(—4,2):lj+17,05
4 5 15

Ta AidHalTecd, Y SKOMY CTOJITTI OyJjia IlepIiia IIMChbMOBA 3ragKa
mpo cenuine 'ypayd y Kpumy.
74. O0umciThL 3HAYEHHA BHPA3y

D 1124,2+11-(—18§—(—5,4):ij
2 5 13

Ta AisHalTecd PiK 3axjgagaHHA MuxaijaiBChKOro 30JI0TOBEPXOTO
cooopy B Kuesi.

75. Cmopocrite Bupas 5(2,6a + 3,4b) — 2(6a — 2,5b) Ta 3HaUAITH i1OT0
3HaueHHd, AKIO a = —11; b = -1 %

76. Cupocrits Bupas 6(1,5x + 2,5y) — 5(2x — 3y) Ta 3HaiAiTH oro

7

3HAUYEHHA, AKINO X = —2; y = —1 %

(4] 77. Buaiinite cymy, AojaHKaMu AKOI € 4mcia: OGepHeHe Ta Ipo-

THUJIeXKHe 0 uucJjaa 2,6.

78. 3HalifiTh 3HAYEHHA BUpPasy a2, axio a = 14,75 — 2% + 3% -(-5,4).

79. SHaliAiTh 3HAUeHHS Bupasy b3, axmpo b = 24,25 — 1 % + 4% - (-4,8).
80. 3maiigite 3Hauenua Bupasdy 10b — (2b + 4x), armio x — 2b = —5.
81. 3nangity sHaueHHA BUpasdy 15a — (3a + 4m), aximo m — 3a = —3.

Tigzomyimecs go bubuenns Hobozo mamepiany

82. Yu € uncio —2 KOpeHeM PiBHAHHSI:

Dx+5=T1, 2)x-4=-8; 3)x-3=-5;, 4 -10:x=-5?
83. 3naigiTy KOpiHb PiBHAHHA:

1) x - 3=28; 2) 7T+ x=3; 3) 4x =-20; 4)x:3=-T.

Ao BaM mOTPiOHO mHpUTramzaTH IIOHATTS ab0 TepMiH [E]¥H[E]

3 TEOPETUYHOr0 MaTepiaay 3a 5—6 KJjacu, TO Iie MOKHa 3pPO-
OuTH, 3aWMIOBIIN 3a IOCWJIAaHHAM /hitps://cutt.ly/AwKIdi35 O]
a060 QR-xomom.
O 13
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PO3AIA 1

JIIHINHI PIBHSHHSA 3 OAHIEIO 3MIHHOIO
Y UbOMY PO3AIAI BU:

o O

‘\ O npuragaeTe OCHOBHI BNACTMBOCTI PIBHSAHb 3 OOHIEL0 sl
“ 3MIHHOIO: 2w = -3

| O 03HanomMmuTecs 3 MiHIMHUM PIBHAHHAM 3 OQHIE0 3MIHHOIO;

‘\ O HaB4YMUTECH PO3B’A3yBaTU MNiHINHI PIBHAHHA 3 OOHIEID )

3MIHHOIO Ta PIBHSIHHA, AKi 4O HUX 3BOASATLCA; TEKCTOBI 15¥%
\ 3agadi 3a 4OMNOMOrOH0 PiBHSHb.
\ R P N
e sl

§ 1. 3aranbHi BifjoMOCTi NPO PiBHSAHHSA

PiBHAAHHA Ta Moro po3s’sasku

Yupomos:k 6araTbox CTOJITH ajrebpa po3BUBaJacs K HayKa IIPO
PiBHAHHA.

PigHaunam HA3HBAIOTH PiBHiCTH, AKA MiCTHTH 3MiHHY.

~ 7

-

/" OcHOBHi BifomMocCTi IIpo piBHAHHS BU BiKe 3HAE€Te 3 IONEPemHiX
KJaaciB. Bupags, sanucanuii y piBHAHHI JiBOpYyY Bij 3HaKa piBHO-
CTi, Ha3UBAIOTh J1i60H YACMUHOI PiBHAHHSA, & BUpPa3, 3alluCaHUN
IIpaBOpPyY, — Npagoi 41acmuHow DPi6HAHHA. D

SAxrimio B piBHAHHA 4x — 6 = x 3aMicTh 3MiHHOI X HifACTaBUTHU UMC-
JIO 2, TO OEP:KMMO IPaBUJBbHY UMCJIOBY PiBHIiCTh: 4 * 2 — 6 = 2, amKe
YKCJIOBI 3HAUYEHHA 000X YacTHUH PiBHAHHS OyAyTh MisK c000I0 piBHI.
Y TakoMy pasi Ipo YmcJOo 2 KaXKyTh, III0 BOHO € KOPEHEeM PiBHAHHIL.

3HaYeHHS 3MiHHOI, AKe IePeTBOPIOE PiBHAHHSA B IPABHJIBHY YKC-
JIOBY PiBHiCTBH, HA3UBAIOTh KopeHem (260 poaé’askom) pieHanms.

Mpo uncno, gke € KOPEHEM PIBHSIHHSA, LLE KaXyTb, WO BOHO 3a008011b-
O HSIE PIBHSIHHSI.

PisHi piBHAHHA MOXKYTh MaTU Pi3HY KIJIBbKiCTh KOpEHiB.
Hanpuxaan, piBHaEHA 4x — 6 = x Mae Juille oOguH KOPiHb — UMC-
Jo 2. PiBuanua x(x — 6) = 0 mae gBa KopeHi — uncyaa 0 i 6. PiBHauua

14 O




NiHiUHi piBHAHHA 3 00Hi€I0 3MiHHOIO

O
x + 0,1 = 0,1 + x 3amoBOIBHATIME OyIb-IKe 3HAUCHHSA 3MiHHOI X,
TOOTO OYIb-AKe UMCJIO € Horo KOpeHeM, OTKe, IIe PiBHAHHS Maec 06e3-
JIiu KopeHiB. AJie He iCHye »KOJHOrO 3HaUeHHs 3MiHHOI X, gKe O 1epe-
TBOPIOBAJIO PiBHAHHA X + 1 = X Y IpaBUJIbHY UHCJIOBY PiBHICTb, ajiKe
JIJIST KOMKHOI'O 3HAUYEeHHSA 3MIiHHOI X 3HAUEHHS JIIBOI YaCTHMHHN PiBHAHHS
Oyzne Ha 1 mepeBuUIllyBaTH 3HAUEHHA IIPaBoi iioro yactuHu. Tomy piB-
HAHHA X + 1 = X KOpeHiB He Mae.

Posé’azamu piénaHHA — 03HAYAE 3HAUTH BCi HOro KOpeHi ado
AOBECTH, 0 KOPeHiB HeMae.

PiBHOCUNbHI piBHAHHSA

Posrnsmemo piBuaAHHa X +1=5 i 3x =12. Koxkme 3 HUX Mae
enquHUi KopiHb — uucyao 4. Ili piBHAHHA € piéHocurbHUMU.

HB& piBHHHHH Ha3UBaIWOTb pieuocunbuumu, AKI0O BOHHU MalOThb

ofHi # Ti cami KopeHi. PiBHOCMJIBHMMHM BBa’KalOTh i Taki piB-
HAHHA, AKL KOpPeHiIB He MAaloTh.

W Un piBHOCHMIBHI piBHAHHA: 1) x +3 =4 1 5x = 10;
c2))x+2=x12-x=5—-x;
3)18 —x=111 21 : x=3?
Poszg’szannsa. 1) Kopeunem piBHAHHS X + 3 = 4 € unciyio 1, a KopeHem
piBHsaHHA 5x = 10 — yncyao 2. Tomy piBHAHHI X +3 =4 i 5x =10 He
€ PiBHOCHUJIBLHUMM.
2) Kosxue 3 piBHAHD X +2 =X i 2—Xx =5 — x He Mae KOpeHiB, TOMY
i PiBHAHHS € PiBHOCUJLHUMIU.
3) Kopeuem piBHaAHHA 18 — x = 11 € uucio 7. KopeHem piBHAHHS
21:x = 3 mTakoxk € uwmcao 7. Tomy piBHAHHA 18— x=11
i 21 :x =3 — piBHOCHJIBHI.
Biodnoegiov: 1) Hi; 2), 3) Tak.

BnactuBocTi piBHSIHb

I posB’sisyBaHHsS PiBHAHL BUKOPHUCTOBYIOTH 8ACMUB80CMi, AKi
IIepEeTBOPIOIOTE PiBHAHHS HA PIBHOCUJIBHI IM DiBHAHHSA:

1) axmo B Oyab-fAKiii YaCTHHI PiBHAHHA PO3KPUTH OYKKH a060
3BeCTH NOXIOHI MOAAHKM, TO OJEP:KHMO DPIiBHAHHA, PiBHO-
CHJIbHE JaHOMY;




PO34IN 1

2) AKIO0 B pIBHAHHI NIEPEHECTH AOJAHOK 3 OJHICI YaCTHMHHU
B JAPYry, SMiHMBIOM HOro 3HAK HA NPOTHJEKHHHA, TO OHEp-
JKMMO DPiBHAHHSA, PiBHOCHJIBHE TaHOMY;

3) Aaxmo o0uABI YACTHHH pPiBHAHHA NMOMHOKHTH a00 IMOZLIMTH
HAa OJHE H Te came BigMiHHE BiJg HyJd 9YHCJIO0, TO OJEPIEHMO
PiBHAHHA, PiBHOCWIbHE QaHOMY.

m 3’sacyBaTH, Y € PiBHOCHUJIBHUMU PiBHAHHSI:

1D 2(x—-1)=5x i 2x—-2=05x;
2)3a+2=5a-a—-T13a+2=4a—-T,
3)5x=2x+9 1 d5x-2x=09;
4)0,5b=1,5b—-3,51i b=3b—T.
Posg’szannsa. 1) PiBaaaua 2(x — 1) = bx i 2x — 2 = 5x € piBHOCUJIB-
HUMM, OCKiJIBbKM JIpyre PiBHAHHS OHEPKYEMO 3 IEPIIOro PO3KPUT-
TAM IYsKOK y HOro JIiBill yacTuHi.
2) PiBasanaa 3a + 2=5a —a — 7 i 3a + 2 =4a — 7 — piBHOCUJIbHI,
OCK1JBKM ApyTe PiBHAHHS OZePKYEMO 3 IIEPIIIOro 3BeJeHHAM IOxIi0-
HUX JONAaHKiB y ¥MOoro mpaBiil yacTuHi.
3) PiBuanHa bx =2x+9 i bx —2x =9 — piBHOCUJIBHi, OCKiJIbKHU
Ipyre PiBHAHHA ONEPXKYEMO 3 IIEPIIOro IepeHeCceHHAM IOoJaHKa
3 IIPaBOl YaCTUHY PiBHAHHSA B JIiBY 31 3MiHOIO 3HAaKa IILOTO AOJAHKA
Ha MMPOTUJIEKHUN.
4) PiBuauua 0,56 = 1,50 — 3,5 i b = 3b — 7 — piBHOCUJIbHi, OCKiJIb-
KU APyTe PiBHAHHA OJEPKYEMO IIJIAXOM MHOKE€HHS Ha 2 000X uya-
CTHUH IIEPIIOro PiBHAHHS.

Bionosiov: 1) — 4) Tak, piBHAHHS PiBHOCHUJIbHI.

Y IX cT. BugatHui apabebknn matematuk Myxammen
@w 6eH Myca Anb-Xope3mi y cBoemy TpaktaTi «Kitab

anb-gxebp anb-mykabana» 3ibpas i cuctemaTnsyBas

HasiBHI Ha TOW 4Yac MeToan pPO3B’A3yBaHHS PiBHSHb.
Y3aTnin 3 Ha3BM L€l KHWXKN TepMiH «anb-axebp» (y nepeknagi 3 apabebKoi
O3Hayae «BiAHOBMNEHHSA») Hadani CTaB YXXMBaTUCA K «anrebpay i AaB Ha3By
Linin Hayui.

Y Ti yacu, konu Anb-Xopeami NMcae CBil TpakKTar, Bil'EMHI Yncna BBaXxa-
nmca XMBHUMK, HecrnpaeXHIMW. TOMy KOMM Bif'€éMHE 4YUCNO NepeHoCUnn
3 OJHIET YaCTUHWN PIBHSHHSA B iHLUY, 3MiHIOKOYN MOro 3HaK, BBaXasu, LLO BOHO
«BiQHOBNIOETLCA» (CTAE AoAaTHMM), TOBTO 3 HECMPABXHLOIO NEPETBOPHOETL-
csl Ha cnpaBxHe. Came Take NepeTBOPEHHS PiBHAHb Arnb-Xope3Mmi 1 Ha3BaB
«BigHOBNEHHAMY.

16 O




NiHiUHi piBHAHHA 3 00Hi€I0 3MiHHOIO

O

BnacTtuBiCTb B3aEMHOIMO 3HWULLEHHS OOHAKOBUX A0OAHKIB PIBHSAHHS, LLO
MicTUnmnca B 060X MOro YacTnHax, Anb-Xope3mi Ha3BaB «NPOTUCTABMEHHAMY
(apabcbkoto MOBO — «anb-mykabanay).

Anb-Xopeami 6yB nepLunin y4eHui, XTo BigoKpemMumB
anrebpy Big apnMETUKM i pO3rNSHYB ii Ik OKpeMy Ma-
TeMaTnyHy Hayky. Anredpy Anb-Xopeami B NTaTUHCLKO-
My nepeknagi BuB4anu esponenui npotarom XI-XVI cT.
MopanbLluimnm po3BUTOK anrebpu NoB’sisaHnin came 3 €B-
pPONENCLKMMUN BYEHUMU, 30KpEMA 3 iTanincbkumMmm mate-
MaTukamu enoxu BiopoakeHHs.

[o XIX cT1. anrebpa possuBanacs gk Hayka, Lo Bu-
BYaE METOOM PO3B’S3yBaHHSA pPiBHSHb. 3rogoM BOHa
3HayHO 3baratunacsi HOBMMM 3MICTOBUMM NiHIIMU:
CMNpPOLLEHHS BUPasiB, YHKLIT, pO3B’a3yBaHHA HEPIBHOC-
Ten Towo. | Tenep piBHAHHA — Lie nuule ogHa 3i cknago-
BUX YaCTUH anrebpu.

Myxammed 6eH
Myca Anb-Xopesmi
(783 — 6n. 850)

15 Lo HasmBatoTb piBHAHHAM? O Lo Ha3uBaloTb KopeHeM (abo po3B’SA3KOM) PiBHSH-

7

g HA? O Lo o3Havae po3s’a3aTtu piBHAHHA? O AKi piBHAHHA HA3MBaKOTb PiIBHOCUITbHN-
Mmn? O Aki BNaCTMBOCTI BUKOPUCTOBYHOTb Mif Yac Po3B’A3yBaHHS PiBHAHL?

§ Fosb'sximb 3agaui ma buxonaime bnpabu

(L] 84. (Yero.) fAxmii is sanucis € piBHAHEAM (BLAIOBiAL OGIPYHTYIATE):

1) 4x — 12 > 0; 2)3x + T
3) 4x — 2 = 10; 4) (14 - 10) - 2 = 8?
85. (VcHo.) Yu € umcno 4 KopeHeM DPiBHAHHS:
1) 2x = §; 2)x —2=3; 3) 2x — 3 = 6; 4) 32 :x=8?

86. Yu € uncio 3 po3B’A3KOM PiBHAHHSI:
Dx+5=8; 2) 2x = 9; 3)x—4-=-1; 4) x : 3=0?
(2] 87. fxe i3 uncesn € KopeHeM PiBHAHHSA x% =2x+3:

1) 0 2) —-1; 3) 1; 4) 3?
88. Yu € KopeHeM piBHAHHA x? = 4 — 3x uucIo:
1) O0; 2) 1; 3) —2; 4) —4?
89. IoBenith, mo Ko:kHe i3 umcen 1,2 ta —1,2 € KopeHeM PiBHAHHSA
x2 = 1,44.
90. Yu € piBHOCUJIBLHUMHU DPiBHIHHS:
Dx+2=5ix:3=1 2)x-3=71 2x =187
91. Yu € piBHOCHUJIBLHUMY PiBHAHHSI:
Dx-2=31i 2x =10; 2Dx+3=71x:2=3?
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(3] 92. Hosexirs, wio:

93.

94.

95.

96.

23

1) kopeueMm piBHAHHA 2(x — 3) = 2x — 6 € OyAb-sKe UYMCJIO;
2) piBHAHHA y — 7 = y He Mae KOPEHiB.

HoBemniTs, 1110:

1) kopeuem piBHAHHA 3(2 — ¢) = 6 — 3¢ € OyAb-AKe UYUCJIO;
2) piBHAHHA X = X + 8 He Mae KOpeHiB.

CkJaanmiTh piBHAHHSA, III0 Mac:

1) equHUM KOpPiHBb — YMCIO —2;

2) nBa KOopeHi — umcyaa 5 i —5.

3’scyiiTe, He PO3B’SI3YIOUN PiBHAHD, UM € BOHU PiBHOCUJIbHUMU:
1)4(x —2)=19 i 4x — 8 =19;

2)2x-3=3x+51 2x—-3x =5+ 3;

3)8x—-3)=40i x -3 =5;

4)2?":11 i 2x = 33.

YcraHOBITH, HE PO3B’A3YIOUN, UM € PiBHAHHA PiBHOCUJILHUMMU:
)8x—-1)=51i 8 — 8 =25;

2)3x+7=4x-8 i 3x —4x=-8-T,

3)9(x+2)=18 i x +2=2;

4)—%=7 i -3x =28.

97. Uu mae po3B’sI3KM PiBHAHHS:

Dx+2=2-x; 2) x+3 =3+ x;
x+1=-1+ux; 4)0-x=0;
50-(x—-1)=3; 6) 5(x — 1) = bx — 5;
7)0:x=0; 8) 2(x —3)=2x — 7?

©O) Bnpabu grs nobmopenns

98.

99.

18

O0uucIiTh:
1)g+i; Z)E—E; 3)2§+3l;

3 12 21 14 5 10
4)2—3; 5)i+li; 6)5i—lg.

11 33 20 15 15 7
SHaUITh:
1) 25 % Big uucaa 200; 2) 13 % Big umcaa 82;
3) 20,5 % Big umcaa 64; 4) 21 % Big umcaa 3%




NiHiUHi piBHAHHA 3 00Hi€I0 3MiHHOIO

o
XKummeba mamemamuka

100. 11106 saomagmTH Ha €JeKTPOCIOKMBAHHI, Y POAWHI BUpimIuan
BCTAHOBUTH JBO3OHHHUHN JIIUMJIBHUK eJeKTpoeHeprii. Omjara 3a
eJeKTpoeHepriro BHoui craHoBuTh 50 % Big omygatu B iHIINMI
yac. Jliunapauk oysao npugbamo 3a 1500 rpw, i me 500 rpa Oya0
CILJIaUE€HO 3a BCTAHOBJIEHHS Ta B3ATTA JIUMJIbHUKA Ha OOJIIK.
3 uepBHA 2023 poKy Tapud AJIsS HAaceJeHHs CTaHOBUTHL 2,64 rpH
3a 1 kBt rog. Poguna miomicamnsa BukopuctoBye 500 kBT - rog
ejieKTpoeneprii, 3 Hux 100 kBT - rog — y HiuHNi yac. 3a JBO30H-
HUM JIUYMJIBHUKOM BapTiCTh eJeKTPOeHeprii, BUKOPUCTAHOI
B HiuHMI yac, obunciaoeTheda 3a Tapudom 1,32 rpH 3a 1 kBT * rog.
Yepes CKiIbKYM MicAIliB poAMHA OKYIIUTH BCTAHOBJEHHS JBO30H-
HOT'O JIIUYMJIbHUKA?

Tligzomyimecs go bubuenns Hobozo mamepiany

101. Ilepenecits y JiBy YacTHUHY PiBHAHHS BCi JOZAHKHU, IO MIiCTATH
3MiHHY, a B IpaBy — yCi JomaHKU, AKi I He MiCTATH:

1) 5y + 11 = 8 — 3y; 2)6x —13=2x + T;

3) 2m — 13 = -3m + 5; 4) -1 —4x = 17x — 8.
102. Po3B’a:KiTh piBHAHHA:

1) -3x = -21; 2) 2x = 40;

3) 0,2x = —5; 4) 50x = —5.

@ Likabi 3aga4i — nomipkyi ogHave
103. fxy ocrauy npu ginenni ma 1001 gae uwmcio
1-2-3:4-5-6-7-8-9-10-11-12-13 + 2000?
§ 2. JlinifiHe pPiBHAHHSA 3 OAHi€I0 3MIHHOIO
JliHiiHe piBHAHHA 3 OAHIEIO 3MIHHOKO Ta MOro po3B’'s3yBaHHS

Mu smHaemo, sIK po3B’s3yBaTu piBHAHHA 2x = —8; —0,01x = 17,

1 . . .
gx = 5. KoskHe i3 nmux piBHSHBL Mae BUIVIAL aXx = b, me x — 3MiHHAa,

a i b — pgeaxi uumea.
Pipasinus Buraspy ax = b, ge x — 3amMiEHA, a i b — yucaa, Ha3U-

BAIOTh AIHIUHUM DI6HAHHAM 3 OOHIEI0 3MIHHOIO.
Yucna a i b HaszuBaIOTE KoediyieHmamy OHOTO PiBHAHHSI.

o 19
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Axnoio a # 0, To piBHAHHA ax = b € pi6HAHHAM nepuLozo cmene-
HA 3 00Hi€ct0 3minnoro. IlominuBriu oOMABI YaCTMHUM TAKOIO PiBHAH-

HA Ha @, MaTUMeMO, II[0 X = —, TOOTO €IWHHNM KOPeHeM IILOT'0 PiB-
a

b
HAHHSA € YUCJIO —.
a

ko a = b = 0, To niniliHe piBHAHHA HabyBae BumIany 0x = 0. Moro
KOpeHeM € OyIb-fAKe UMCJO0, OCKIIBLKY s OyAb-AKOro 3HAUeHHS X 3HAa-
YeHHsS JIiBOI i mpaBOi YacTWH PiBHAHHA OyAyTh MiK CO00I0 piBHUMM
¥ popiBHIOBAaTUMYTh HYJII0. Tomy piBuHsHHS Ox = 0 mae Gesstiu KopeHis.

Axmo a =0, a b # 0, giniiine piBHAHHA HabyBae Buriany Ox = b.
IIpu nmromy He icHYe »KOIHOIO 3HAUEHHS 3MiHHOI X, dKe O IIepeTBOpPIO-
BaJIO JIiBY i IpaBy UacTUHY PiBHAHHSA HA OJHE U Te camMe uucjo. Amxe
3HAUEHHs JIiBOI YACTUHM PiBHAHHSA A OYIb-IKOT'0 3HAUEHHS X JOPiB-
HIOBaTHMeE HYJIIO, a 3HAUYEHHA ITPABOl YaCTHUHU — YUCJIY b, BigMiHHOMY
Big Hynsa. Tomy piBHauaA Ox = b naa b # 0 KopeHiB He Mae.

CucreMaT3yeMO JaHi IPO PO3B’A3KH JIiHIHOroO piBHAHHA ax = b,
ge a i b — uucia, y BUIVIALL CXeMU:

ax = b, me x — 3MiHHA )

) ! !

akmo a # 0,

b aKmo a = b = 0, akmo a =0, b # 0,
O X = — TO ¥ — Oyab-fKe TO piBHAHHA
15 YHUCII0 KOpeHiB He Mac
m Posp’sa3aTu piBHAHHS:
©1)0,2x = T; 2)—§x:2§; 3) 0x = 7.
Poss’sazanns.
1) 0,2x = T; 2) 2 2 3)0x =T1;
——x=2—; : :
x="17:0,2; 3 3 PiIBHAHHA KOpeHis
x = 35. 92 92 He Mae.
Bionogiov: 35. x =2 3 : [_ g]’ Bionosiov: KopeHiB
HeMae.
x =—4.
Bionosiov: —4.

m s sKoro 3HaUeHHs b piBHOCUJIBbHI piBHAHHA —2X = 8
*idx +b=117

20 O




NiHiUHi piBHAHHA 3 00Hi€I0 3MiHHOIO

O

. Posg’sizanusa. 1) Posp’axxkemo piBHaAHHA —2x = 8. Maemo: x = 8 : (—2);
x =—4.
2) 1106 piBaArHA —2x = 8 i 3x + b = 11 Gysiu piBHOCUJILHUMU, HEOO-
XigHO, 100 Apyre PiBHAHHSA MAaJIO €IWHUN KOPiHBb, IO JOPiBHIOE
ypeay —4. Ockinbku x = —4, To Mmaemo: —12 + b = 11; b = 23. Jlerko
IepecBifunTICA B TOMY, IO PiBHAHHA 3x + 23 = 11 mMae equuuii
KOpiHb, IIT0 JopiBHIOE —4. Bidnogidv: 23.

Po3B'a3yBaHHs piBHSAHDb, WO 3BOAATLCS A0 NiHIMHMUX

IIpomec posp’sa3yBaHHA 0araThoX PiBHAHL € 3BEAEHHAM ITUX PiB-
HAHb 0 JIHIAHMX IMJAXOM PiBHOCHUJIBHUX II€PETBOPEHbL 3a BJIACTHU-
BOCTSAMU PiBHAHbD.

OITOEEED Poss’sisatu piBnAHHA:

51)3(x+3)—2x:6_4x; 2)x+1 5—x:x+13.

+
2 3 6

Poss’asanna.

1. ITo30ymemocss 3BHAMEHHUKIB (IKIIIO BOHU €):
1) 3(x +3) — 2x = 6 — 4x.

x+1+5—x _x+138
2 3 6
ITomHOXKMMO 00OMABI YaCTMHU PIiBHAHHS
Ha 6 (Ha HaMEHINWH CHiJIbHUN 3HAMEH-
HUK apo6iB). Maewmo:
6(x +1) N 6(5—-x) 6(x+13)_
2 3 6
3x+1)+ 256 - x)=x + 13.

2)

2. PoskpueMo ny:KKU (AKIIO BOHU €):
3x +9 —2x =6 — 4x. 3x +3 +10 — 2x = x + 13.

3. IlepeHecemo nomaHKM, IO MIiCTATH 3MiHHY, Yy JIIBY YACTUHY PiBHSH-
Hd, a iHImmi — y mpaBy, SMIiHHUBIIIN 3HAKY IIUX JOAAHKIB HA IIPOTHJIEHKHI:

3x —2x +4x =6 — 9. 3x —2x —x =13 — 3 — 10.
4. 3BegemMo mOAiOHI mOmAHKM:
5x = — 3. Ox = 0.
5. Posp’s1;xeMo oTpuMaHe JiHiliHE PiBHAHHSA:
x=-3:05; X — OyIb-AIKe YMCJIO.
x =—0,6.
Bionosgids: —0,6. Bionogiov: 0yab-AKe YHCJIO.
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JTGE:RN Poss’asatu piBHAHHA 5(x + p) = 3x — Tp, x — 3miHHA.
. Poszs’azannsa. Poskpuemo Oy:KKU B JiBill yacTUHI piBHAHHSI:

5x + 5p = 3x — Tp.

Ilepenecemo nomaHoOK 3x y JIiBY 4acTUHY, a Sp — y IpPaBYy.
Marumemo: dx — 3x = —Tp — 5p, ToO6TO 2X = —12p.
Tomi x = (-12p) : 2, Tob6TO X = (12 : 2)p, oTiKE, X = —6p.

Bionosiov: —6p.

m PosB’a3aTu piBHAHHA ‘2x - 7| = 3.

. Posg’szannsa. I11o6 mMomyab OesiKOTO BHpasy MOPiBHIOBAB YHCJIY 3,
3HAUCHHS ITLOTO BUpPasdy Mae JopiBHIoBaTu 3 abo —3.

Maewmo: 2x — 7| = 3;

2x — 7 =3; abo 2x — 7 =-3;
2x = 10; 2x = 4;
x =0b. x = 2.

Biodnosios: 5; 2.

@ Ake piBHAHHSA Ha3MBalOTb MiHIMHUM PIBHSHHSAM 3 OAHiE 3MiHHOW? HaBeaiTb npwu-
g Knagu niHinHuX piBHsAHb. O Konun piBHSIHHA ax = b Mae eguHUn kKopiHb? O Konu pie-

HSHHS ax = b mae 6e3niy kopeHiB? O Konn piBHSIHHSA ax = b He Ma€e KOpEeHIB?

§ Fosb sximo 3agaui ma buxonaime bnpabu

=

105.

106.

22

104. (Vcro.) SIke 3 piBHAHD € JIiHIAHUM:

1) 15x = 0; 2) -Tx = —%;

3) x2 = 2x; 4) 0x = 19;

5) x + 3 = x2; 6) Ox = 0?

(Vcrno.) CrinbKU KOPEeHiIB Mae piBHAHHS:
1) 2x = -3;

2)0x =1,

3) 0x = 0?

3’acyiiTe, AKe 3 JaHUX PiBHAHBb MAa€ JIUIITEe OOUH KOPiHb, HEe Mae€
KOpeHiB, Mae 6e3/1iu KOpeHiB:

1) 2x = -9; 2) 0x = 0;
3) 0,42x = 0; 4) 17 = Ox;
5) gx =-9; 6) Ox = —12.
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(2] 107. (Ycno.) Posp’asxiTh piBHAHHS:
1) 2x = -12; 2) 0,5x = —2,5; 3) —2,5x = 1,5;
4)lx=i; 5)éx=1; 6) —5x = -12.
5 10 7
108. Po3B’saKiTh piBHAHHSA:
1) -3x = —21; 2) —2x=g; 3)—1x=—5;
9 5
4) 50x = 5; 5) —x = 1%; 6) —0,01x = 0,17;
7)gx=—i; 8) —1,2x = —4,2; 9)zx=0.
9 27 8
109. 3uaigiTh KOPiHb PiBHAHHA:
1) 2x = -8; 2)1x:9; 3)—3x:1;
5 4
4) —10x = —5; 5) %x = 0; 6) 0,1x = —0,18.
110. Busuaure, 1m0 mae OyTH 3alMCaHO B IIPaBili YacTWHiI PiBHAHHSA
3aMiCTh IIPOIYCKiB, SKIIIO BiOMO ¥1O0T0 KOPiHb:
1) 8x=...; 2) 9x = ... ; 3) %x:...;
x =—9; x = 0; x =12.
111. 3HaAWITH, KOPiHb PiBHAHHS:
1) 7x +14 = 0; 2)0,3x -21=0,5x — 23;
3)4x +3 =6x —13; 4)5x+Bx—-T)=9;
5) 47 =10 — (9x + 2); 6) 3x + 2) — (8x + 6) = 14.
112. Po3B’s1KiTh piBHAHHAI:
1) 2x-10=0; 2)1,4x-12=0,9x + 4;
3) 3x +14 = 5x + 16; 4)12 - (5x +10) = -3;
5) 6 - (8x +11) =-1; 6) Bx —4) — (6 —4x) = 4.
113. fIxe 3 piBHAHBL piBHOCUJIBbHE piBHAHHIO 5x = 10:
1) x +3=25; 2)5-x="1,;
Dx+2=x+1; 4) x — 7=-5;
5) x = 8 — 3x; 6) 4x — 7 =4x?
114. Yu e piBHAHHSA PiBHOCUJIbHUMMU:
D4x—-x =171 3x =17; 2)5x-9=3x i 6x =21;
3)2x=-12 1 x+6=0; 4)12x =0 i 15x =15?
O 23
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115.

116.

117.

118.

119.

120.

121.

123.

124.

125.

24

O
Ilnsa TKOro 3HAUeHHA X 3HAUEHHSA BUPa3y:
1) 3x + 7 mopiBHIOE —2;
2) 4(x + 1) mopiBHIOE 3HAYEHHIO BUpasdy ox — 9?7
s AKoro sHAYEHHSA Y:
1) smauennsa Bupasy oy — 13 mopiBHIOE —3;
2) snauennsa BupasiB 3(y — 2) i 13y — 8 mixk coboro piBHI?
Po3B’a:KiTh piBHAHHA:
+1 2x -7
nIi--5 2 -1 3Iil-g HI-_Z-1.
3 5 3 5 4 5
3HaUAITh KOPiHb PiBHAHHA:
x -2 3x + 2 x X x X
=1 =4; ——=—=1; —+—==10.
Rt T = 33 953
CkiamiTh JiHiMiHe PiBHSHHS, KOPEHEM SKOIO €:
1) uyucio —2; 2) uucio —0,2.
CkiaaniTe JimiliHe piBHAHHS:
1) sxe He Mae KOpPeHiB; 2) KopeHeM SKOT0 € OyIb-sIKe UKCJIO.

CkamiTe JiHiMiHEe PiBHSHHS, KOPEHEM SAKOIO €:
1) uucio —8; 2) Oyab-sIKe YUCJIO.
122, 3HaiigiTh KOPiHb PiBHAHHSI:

1) (4x-2)+(bx-4)=9-(5—-11x);

2) (7T-8x)—(9-12x) + (bx + 4) = -16;

3) 3(4x —5) —10(2x —1) = 33;

4) 93(x +1) — 2x) = T(x +1).

Posp’sixiTe piBHAHHA:

1) (9x —4) + (15x — 5) =18 — (25 — 22x);

2) (10x+6)—-(9-9x) + (8 -11x) = -19;

3) 7(x-1)-32x+1) =—x—-15;

4) 5(4(x —1) — 3x) = 9x.

3x-11 2x-2 i4y—16_6y—10
4 3 2 5

3uaiigite mo0yToKk 10xy Ta misHaliTecsa piK 3acHyBaHHA YepHi-
BeIIbKOI'0 HallioHAJIbLHOrO YHiBepcuTeTy iMmeHi IOpisa ®enpbKoBuya.

2x+13 _6x-1.3y-9 _2y+6
3 4 5 6

IiTh 3HaUeHHs BUpasdy x + y + 1788 ra mismaiiTecsa pik 3acHy-
BaHHA XapKiBCbKOrO HAITiOHAJBHOTO YyHiBepcuUTeTy iMeHi
B. H. Kapaginua.

Posp’sakiTh  piBHAHHA

. 3Han-

PosB’s:KiTh PiBHAHHSA

O
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126.

127.

128.

129.

130.

131.

132.

133.

134.

Posp’s:kiTh piBHAHHA, Je X — 3MiHHA:
D2x+a=x+a; 2D)b+x=c-x
3) 6x +2m = x — 8my; 4) 9a + x = 3b — 2x.

Posp’s:kiTh piBHAHHA, Oe X — 3MiHHA:

D) 7x+m=2x+m; 2)a+x=2m - x;
3)3x+b=9b-x; 4) 5p + 2x = 10a — 3x.
Yu € piBHOCUIBHUMU PiBHAHHS:
1)2x-4=21i5x-3)+1=3x-8;
2)5x+3=81i 7(x—-2)+20=4x+3;
3)5x=01i0-x=5;

4)Tx+1=7x+21i 5(x+1)=5x+9;
5)0:x=710-x=T7;

6)3(x-2)=3x-6 1 2(x+7)=2(x+1)+127

g AKoro sHaueHHA Y 3HAYEHHA BUPAa3y:

1) 5y + 7 yrpuui Ginbllle 3a 3HaUeHHA BUPa3y Y + O;
2) 2y — 4 ua 7,4 Ginpille 3a 3HaUeHHA BUpPasy 3 — Ty?

s axoro sHaueHHA X 3HAUEHHS BUPAasy:
1) 7x + 8 ynBiui GisbIte 3a 3HAUEHHA BUPa3y X + 7;
2) 5x — 8 na 17,2 meHIie Bij 3HaUeHHs Bupasy X + 27

CkaamiTh piBHAHHSA, siKe OyJ0 0 PiBHOCUJIBHUM PiBHAHHIO
72x — 8) = 5(7x — 8) — 15x.

Po3B’sa:KiTh piBHAHHA:

D|x|+3="7 2) |x| -2 =-9; 3) 2|x| - 6 = 0;

4) |x + 5| = 0; 5) |7 — x| =1; 6) |x +12| = -3;

7 2x+1|=T; 8) 2(jx| - 3) = |x; 9)%\x—1\+3=5.

Posp’s:KiTh piBHAHHSA:
1) |x|-5=4; 2) x| + 1 = —2; 3)%\94—4:0;
4) ‘2x — 1\ =0; 5) \Zx — 7\ =3; 6) 4(\x\ -3) = \x\

s AKOro 3HAYEeHHA a4 PiBHIHHS:
1) 2ax =16 mae KopiHb, IO AOPiBHIOE 4;

. ) 4
2) 3x = a Mae KOpiHb, IO JAOPiBHIOE ?;

3) 5(a + 1)x = 40 mae KopiHb, III0 JOPiBHIOE —1?

25
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135. Jlna akoro 3sHaueHHA b KOopeHeM PiBHAHHS:
1) 3bx = —24 € uucyo —4; 2) (2b — 5)x = 45 € yuciao 3?
136. Po3B’s1:KiTh piBHAHHA:
1)4x+7 =3(x - 2)+ x; 2)2x+5=2(x—-4)+13.
137. 3HaiigiTh KOPiHb PiBHAHHSI:
1)3(x-2)+4x =T(x-1)+1; 2) 2(x + 1) + 4x = 6(x + 3).
138. Po3B’sa:KkiTh piBHAHHS:
1)3;vc—1+6x+3:10; 2)89«c—3_33c+1:2;
2 11 7 10
3)i+2_x=7_x_l; 4)1+2x_3x+2=5x+4;
10 5 15 6 2 3 6
2¢—-3 1-x bx+1 9x+3
9) - + = ;
5 4 20 10
3x—-5 2-x 2x+5 bx-6
6) - + = .
4 3 12 4
139. 3maiigiTh KOPiHb PiBHAHHS:
1)2x+1+x+7:5; 2)5x—6_x—5:1;
3 2 12 8
3)£+2_x=5_x_i; 4)3x+1_.‘2+x=x—8
3 9 6 18 5 2 10
(4] 140. 3a axoro sHaueHHA b PIBHAHHA MAIOTh OZHAKOBI KOpPEHi:
1)4x-3=51 3x+b=17; 2Dx+b=912x-b=x?
141. [Ina sKoro sHaUYeHHA @ PiBHAHHA MAalOTh OMHAKOBI KOpEHi:
D2x—-3=Tia—-3x=09; 2)x+a="T7i3x—a=2x?

142. 3maligiTe yci 1migi s3HaueHHA m, s SKUX KOPiHL PiBHAHHSA
mx = 4 € I[iJIUM YHCJIOM.
143. 3mangiTe yci miji sHaueHHsa b, OaA AKUX KOPiHb PiBHAHHSA
bx = —6 € HATYypaAJbHUM UKCJIOM.
144. [Ina sKoro sHaUYeHHSA @ He Ma€ KOPEHiB PiBHAHHS:
1) (@ — 1x = 5; 2)(a+3)x=a- 2 3)(a—4)x=a— 4?
145. JIna sxoro sHaueHHs b He Ma€ PO3B’SI3KiB PiBHIHHS:
1) (b + 1)x = 6; 2) (b - 3)x =b; )b+ 1Dx=0b+ 17
146. [Ina sxoro sHaueHHA m OyAb-IKe UHCJIO € KOpeHeM PiBHAHHS:
D(m-Dx=1-m
2) m(m + 2)x = (m + 2);
3) (m — 3)x = 5?
26 O
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147. Ina sxoro sHaUueHHA a Ma€ 0e3Jiu KOpeHiB piBHAHHS:

[E3

1)(a+ 2)x=2+a;

2) (@ —3)x=09;

3)al@a — 4)x =4 - a?

148. Po3B’s:KiTh piBHAHHS, e X — 3MiHHA.

DO+ Dx=T 2)B5-bx=b-5; 3) (p|-2)x =b+2.

149. Po3B’sa:xiTh piBHAHHS:

1) |x| + 4x = 155 2) [Tx| — x = 24.

©) Bnpabu gna nobmopenns

150. 3uaiigiTs 3HAYeHHA BUPA3Y:

151.

1) 4a + 12b + 8a, akimo a = —13; b = 13;

2) Bx — 2x)(5m + 4m), aAKIIO X = 1%; m = —1%.

3HAUIITh YMCJIO, AKIIIO:
1) 15 % iioro mopiBHIOIOTHL 300;
2) 11 % tioro mopiBHIOIOTH 28,16.

152. 3BeniThy moxibHiI momaHKU:

1) 7x — 2y + 3x + 17y; 2) =5,2 + 17a + 4,9 — 12a;
1 5 1 1

—b5x + 7 -2y + — ; S5—p-2—-a+T7—p+4—a.
3) —bx + 7 — 2y + 5x — 12y; 4) 2P 6 2P 3

153. PoskpuiiTe Ay»KKH i crpocTiTh BUpas:

1) a - (a — (2a — 8)); 2) 5m — (n — m) + 3n);
3) 15a — (2a — (3a — (a + 1))); 4Hb—- (- (b- a) — 2a).

Kummeba mamemamuka

154. [To6oBa mo3a Bitaminy C mas a0pocjoi JIIOAMHU CTAHOBUTD

0,05 r. ¥V 100 r arig majguHNM MicTuThCAa Malxxke 25 Mr Birami-
mHy C (1 mr = 0,001 r).

1) Busnaure, ckinbku rpamiB Bitaminy C micTurbesa B 1 Kr Aring
MAaJIMH.

2) Ckinmbku mo6oBux n03 BiTamimy C MoKe 3aMiHUTH JOPOCJiit
JIOOAVHI CIIOMUBAHHSA 1 KI' Arin MajguHn?

Tligzomyimecs go bubuenns Hobozo mamepiany

155.

O

Opue umcyo Ha 6 MeHIe Big apyroro. Mewxiie i3 umceJs mosHade-
HO yepe3 x. BupasiTh uepes x apyre 4mcJo.

27
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156. Oxue uwncyao B 4 pasu Oinbie 3a apyre. MeHIle i3 umces mosHa-
yeHo uepes3 X. BupasiTh uepes x aApyre 4mcJo.

157. Ha nBox kaymbax pasom pocTe 62 TOJILIIaHU, OO TOTO K Ha OJ-
Hil xKaym0i Ha 6 TIOJIbHAHIB MeHIe, HidX Ha Apyrii. CKiabku
TIOJIBIIAHIB pPOCTe Ha KOMKHIilT KaIyMOi?

@ Likabi 3aga4i — nomipkyd ograve

158. Bigomo, mo x + y = 13. [lng AKUX HaTypaJbHUX 3HAUEHb X i Y
BUpa3 xy HaOyBae HaAMOiIBIIIOrO 3HAUEHHA?

§ 3. Po3B'asyBaHHs 3a4a4 32 AONOMOrOIO JliHIHHUX
piBHsIHb. PiBHAHHSA Ik MaTeMaTHMYHa MoAenb 3afadi

MaTteMaTnyHa Mogenb 3apauvi

I[ITo6 posB’ssaTu 3amady IPAKTUYHOTO 3MICTY, AOIIiJIBHO CIIOUATKY
cTBOpUTH ii Mamemamuyny modesb, TOOTO 3aUCATH 3AJEIKHICTDL MixK
BijoMUMHM 1 HEBiIJOMMMM BeJIUYMHAMU 34 JOIOMOI'OI0 MAaTeMAaTUYHUX
HOHATH, BiTHOIIEHDL, (POPMYJI, PiBHAHEL TOIIO.

Po3B’a3syBaHHsA TekcToBMX 3aaaud
3a AOMNOMOroI0 PiBHSHDb

PosrisameMo TexkcTOBi 3ajgaui, MaTeMaTUUYHUMM MOJEIAMHU SKUIX
€ JIiHifHI PiBHAHHSA Ta PiBHAHHSA, III0 3BOAATLCS OO0 HUX.

Posp’sazyBaTu; 3aauy 3a JOIOMOI'OI0 PiBHAHHSA CJIiM y TaKiil mocJIi-
JOBHOCTI:

1) mo3HaYuTH 3MiHHOIO OHY 3 HEBiJOMHX BeJMYNH;

2) igmi HeBigoMi BeamuMHHM (AKII0 BOHH €) BHPA3HTH dYepes
BBeJleHy 3MiHHY;

3) 3a ymMOBOI0 3anad9i BCTAHOBMTH CIiBBiIHOIIeHHA Mix HeBi-
JAOMHMHM Ta BiJOMMMM 3HAYEHHAMM BEJHUYHMH i CKJIACTH piB-
HIHHA;

4) po3B’sizaTH OJep:kKaHe DiBHAHHS,

5) mpoaHaisyBaTH pO3B’S3KM PIBHAHHZA i 3HANTH HEeBiAOMYy Belau-
YHHY, 4 34 NOTpeOH i 3HAueHHH iHIMMX HEBiIOMMX BEJIHYHH;

6) 3anucaTH BiANMOBIAL X0 3amaugi.

y

PosriamemMo Kijnbka 3aJau Ta pos3B’AKeMO IX 3a JOIOMOTOIO JIiHii-
HOT'O PiBHAHHA.
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O

Ha cBiii 1eHb HApOmKeHHA cecTpUUKU-OMmM3HIOUKM Ha-

* tana Tta OmeHa orpumanu pasom 127 BitambHHUX SMS-mOBimOM-
JeHb, npuuyomy Harans orpumasa Ha 13 moBimomyeHb OiJbIle,
Hixk Omenma. Cximbku SMS-moBigoMJIeHbL HA CBill JeHb HapOIKeH-
HA OoTpuMAaJia KOXKHa cecTpuuka?

Poss’szannsa. Hexait Onena orpumaJsia x moBimomJuieHb, Toxi Hara-
asgs — (x +13). A obuzasi pasom — (x + x +13) mosimomyeHb, IO 3a
YMOBOIO JopiBHIOE 127.

Maemo piBHAHHA: X + X + 13 =127, 3Bigkm x = 57.

Orxe, Oiena oTpumaJja 57 IOBiZOMJIEHbD,

57 +13 = 70 (moBix.) — orpumasia Haramns.

Bidnosidv: 70 nosigomyeHs; 57 IIOBiAOMJICHE.

xELECEWS MaxkcuMaabHO OOINYCTUMUII PO3Mip KpemauTy OaHK 00-
¢ 4HCJI0E 3a (POPMYIIOIO:

: ¢

S=—-n,

me S — cyma kpeaury, C — cepegHBOMicAUHA 3aplJjaTa II03MYAJIb-
HuKa. [y KpeauTy TepMiHOM B OAWH PiK BBasKawThb, M0 1 = 9,
TepMiHOM y naBa poku — n =21, TepmMiHOM y Tpu poku — n = 33.
Axuii HaliMeHIINHA PO3Mip cepeqHLOMiCAYHOI 3apmjaTy Mae OyTH
B ITO3UYAJIbHUKA, 11100 0aHK HagaB oMy Kpeaut y cymi 30 000 rpu
Ha: 1) 1 pik; 2) 2 poxu; 3) 3 poxu?

Poszs’sazannsa. 3a ymosoro S = 30 000 rpu. Hexait HaliMeHIIINI po3-
Mip cepeJHbLOMICAYHOlL 3apmJjaTy IIO3UYaJbHUKA — X I'DH.

1) Maemo piBasauaa: 30 000 = g -9; sBigkum x =10 000.

Otoxe, cepefHbOMICAYHA 3apIjiaTa MO3NYAJLHUKA Mae OyTH He MeH-
mre ik 10 000 rpH.

2) Maewmo piBuarasa: 30 000 = g -21; 3Binkm x ~ 4285,7.

Or:ke, cepemgHbOMiCSYHA 3apmJara Mae OyTH He MeHIe HiX
4286 rpH.

3) Maemo piBasguaHa: 30 000 = g -33; 3Bigru x =~ 2727,3.

Omxe, cepelHbLOMICSUHA 3apILjiaTa Mae OyTu He MeHIIe Hixk 2728 rpH.
Bionosiov: 1) 10 000 rpH;

2) 4286 rpwH;

3) 2728 rpH.
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O
3 micta A mo micra B, Bigcraub Mixk axuMu 310 kM, BU-
ixasa BaHTaKiBKa. Yepes 30 xB micaa 1mporo 3 micra B go micra A
BHiXaB JIETKOBUK. BaHTaKiBKa i JIErKOBUK 3yCcTpiiucsa uepesd 2 roj
HicJs BUISAY JerKOBUKA. SHAWTH INBUAKICTh KOKHOI i3 IIMX aBTi-
BOK, SKIIO INBUAKIiCTh JerkoBuka Ha 20 KMm/rox OijbIa 3a IIBUI-
KicTh BaHTaXXiBKU.

X KM/TOn (x + 20) x™m/TOm
— €

|, fowg ” e
\ J

~
310 km

Poss’szannsa. Hexaii mBHAKICTL BAHTAXKIBKM — X KM/TOH. YMOBY
3a/lavi 3pyvyHO HMOAATHU Y BUIJIAAI TaOJIMITi:

Y4Y4acHHUKH PyXy U, KM/TOq t, Tom S, KM
BanraxiBka x 2,5 2,5x
310 kM
JlerkoBuK x + 20 2 2(x + 20)

OcKiJbKM aBTiBKM BUiXaJi HaA3yCTPiU OgHA OAHIiI i 3ycTpinucsa, TO
pasoM BoHU momoJiaau 310 KM.
Maemo piBHauHSa: 2,5x + 2(x + 20) = 310.
PosB’axxemo tioro: 2,5x + 2x + 40 = 310;
4,5x = 270;
x = 60 (kM/TOm) — MIBUAKICTh BaHTAXKIBKU;
60 + 20 = 80 (km/rox) — IMIBUAKICTH JIETKOBUKA.

Bionosiov: 60 km/ron; 80 xm/To/I.

@ Akoi nocnigoBHOCTI Ain cnig AOTpUMYyBaTUCH, PO3B’A3yloYM 3afadvy 3a OOMOMOro
o  PiBHSHHA?

g Fosb ' sximo 3agaui ma buxonaime bnpabu

i1| 159. (Veno.) Onue umcyao ma 30 Oinbine 3a inime. MeHile 3 HUX
MO3HAUeHO uepe3 X. BupasiTh uepes x OijbIme i3 mMux 4ucel.

160. (Vcrno.) Omue momartHe uwmciyio B 4 pasu Oinblne 3a immre. MemHime
3 HIX ITO3HAYEHO uepe3 X. BupasiTh uepes3 x OijbIre i3 mux umceJ.

161. Ha oxmiit k1ym0i pocTe X KYIIiB TPOSHA, a Ha iHIIIA — yTpuui
6isnpire. BupasiTh uepes x KiJbKicTh KYIIiB TPOAH, III0 POCTYTh
Ha ApPYTiil KJIyMmoOi.
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162.

163.

164.

165.

166.

168.

169.

170.

171.

172.

173.

174.

175.

176.

(Veno.) Biacransb, 110 MOPiBHIOE X KM, BEJIOCUIIEVICTKA JOJIAE 3a
3 rox. BupasiTs uepes x mMIBUAKICTE ii pyxy.

(Ycno.) Ilepirte uymcsI0 MIO3HAUMIN Uepes X, a JPyre YHCJI0 CTaHO-
BHUTH UYBEPTHL Bij mepioro. BupasiTh Apyre umciio uepes X.

Ilepire umcao mopiBHIOE X, a APyre 4ucJo craHoBuTh 60 % Bin
nepimoro. BupasiTs uepe3 x Apyre 4ucJio.

(Yeno.) Cyma pmoB:xuH OBOX BiapiskiB mopiBuioe 16 cm. [oB-
JKMHAa OJHOIO 3 HUX X cM. BupasiTh uepes3 X HOBXKUHY APYIOro
Bigpiska.

(Veno.) BiacHa mBuUAKICTL YOBHA JMOPiBHIOE 24 KM/TOH, a IIBUJ-
KicTb Teuil — x KM/rox. BupasiTh uepe3 x IIBHUAKICTHL YOBHA 3a
Teuieio i mpoTu Teuii.

167. 3aragaau uwmcio. Ao Big mboro BiguaTum 7 i omep:Ka-
HUUA pe3yabTarT momgiaumTu Ha 9, To marumemo 12. fAxe uwmcio
zaragan’?

3HaAWOITh YMCJI0, MOJIOBMHA SKOT'O Pas3oM 3 MOro TPEeTHWHOI MI0-
piBaIOE 40.

¥ nBox 1mucTepHax pasdoMm 64 T maJbHOrO, IPUYOMY B IIEPIIIiil Ha
4 T MeHIle, HiK y apyrifi. CKiJIbKM TOHH ITAJBbHOTO B KOXKHIil
IICTEePHi?

B aBTomapky BaHTasKiBOK y 6 pasiB OijbIlle, HiXK JIET'KOBUKiB.
CkiZnbKHY JIETKOBUKIB B aBTOIIApPKYy, AKIIO IX pasoM 3 BaHTaKiB-
KaMu Hajiuyerbes 917

Oxue 3 IBOX AONATHUMX UMCeJ YTPUUi Oijbile 3a iHIime. S3HANIITH
IIi umesa, AKINO iX pisHUIlA mopiBHIOE 32.

Babyci pasom 3 mamoro 99 pokis. CKilIbKY POKiB KOXKHIN 3 HUX,
AKIo 6abycs crapiia 3a maMy Ha 25 pokis?

Cyma aBox umces 240, a iX BigHOIIIeHHA AOpiBHIOE 5 : 7. 3HaAM-
IiTh II1 uwmcIia.

Pisuuna geox umucen 36, a ix BigHOIIEeHHS AopiBHIOE 7 : 4. 3HAl-
JiTh IIi umea.

Ilepumerp TpukyTHUKa mopiBHIOE 20 am. IIBi #I0ro CTOPOHU MiK
coboro piBHi, i KoKHa 3 HuX Ha 1 aMm Oinblra 3a TpeTio. SHaM-
JiTH CTOPOHU TPUKYTHUKA.

3a gBa gHi Oynmo mpomaHo 384 Kr OaHaHiB, IPUUYOMY APYIOrO
3 . . .
IHSA IPOSAJI 5 BijJ ToOro, 1110 nmpogaju mepiroro. CKiJIbKu KiJjo-

rpaMiB OaHaHIB MPOJaJIM MEPIIOro AHA i CKiJIbKU — apyroro?
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177.

178.

179.

180.

181.

182.

183.

184.

185.

32
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I'pymna crynmeHTiB 3a Apyruii AeHb Iogojajia g Bin Tiel BimcTami,

AKy mopoJajia mepiioro aHsA. CKiJgbKH KijomMeTpiB Imomosanaun
CTYIEHTH IIEPIIOro IHSA i CKiJIbKKM — APYIoro, SKIIO 3a IIePIINi
IeHb OyJI0 TOM0JIaHO Ha 3 KM OiJbIlie, HidK 3a nApyruii?

Babycsa ninuia BapeHWKU OPOTATOM ABOX T'OAWH. 3a IPYTy To-
IVHY BOHA BUJinuiaa Ha 5 % Oijbllle BApeHUKiB, HiXK 3a IIepIIy.
CkinbKU BapeHUKiB BuJinuia 6adycs 3a mepIiry rOANHY i CKiJlIb-
KU — 3a ApPYTY, SKIIO 3a IPYyry TOAWHY BOHA BUJIiNMJA Ha 3 Ba-
peHuKwu Oijbllle, HidK 3a meprry?

3a mpaJbpHY MaIIuHy Ta ii migkaouenHa 3amiaatuau 11 760 rpH.
BapricTh migxoueHHA CTaHOBUTH 5 % BiJ BapTOCTi MaIIMHM.
CKiJIBKHE KOIIITYE IIpajJbHa MaIllInHa?

3a 2 rog MOTOIIMKJIICT JoJa€ TaKy caMy BifcTaHb, IO 1 BeJOCH-
neaguctka 3a 5 rox. IIBuakicTh MoTomukiricra Ha 27 KM/TOX
OiypIIa 3a IIBUAKICTH, BEJOCUIIEAVWCTKHN. SHANMITH IIBUAKICTH
KOJKHOT'O 3 HHUX.

Amuk 3 amenbcuHAME Ha 3 KI' BAXKUMK 3a AIMUK 3 JIMMOHAMIU.
fAra Maca KOXKHOTO 3 HUX, SKIIIO Maca YOTHPhOX AITHNKIB 3 alle-
JbCUHAMHU TaKa caMa, AK Maca II'ATH AIMUKIiB 3 JUMoHaMU?

3 micTa mo ceJyia TyYpHCT iImroB 3i MIBUAKICTIO 4 KM/TOH, a IOBEp-
TaBCcs Hasand 3i mBUAKicTIO 3 KM/Tox. Ha Bech Iisx BiH BUTpa-
TUB 7 roj. SHAWAITH BicTaHb Bif MicTa OO ceJia.

Ilepumerp HPAMOKYTHMKA [OOpPiBHIOE 36 cM, OpUYOMYy OIHA
3 Horo cTopiH Ha 4 cMm OijbIa 3a iHIy. 3HAHIITH CTOPOHHU HP-
MOKYTHMKAa Ta HOro ILJIOITY.

Ilig yac siTHix Kamikysa Cepriit mpounTaB yABidi GijibIle OIOBi-
maub, Hisk Kocrta. IIpore mporarom Bepecusa KocTa BcTur mpo-
yuTaTHu Iie 24 OIOoBiJaHHSA, IiCJIS YO0 BHUABHUJIOCH, IO XJIOMITI
IPOYUTASU OSHAKOBY KiJbKicTh omoBimaub. CKiJIbKM OIIOBilaHb
MIPOYMTAB KOXKEH 3 XJIOIIIiB J0 ITOYaTKy HaBYAJbHOTO POKY?

Y Mapiiiku O6ysn0 BTpuui Gisbmre rpormeii, Hisk B Oii. Ilicaa Toro
ax Mapiiika BuTpaTtusa 18 rpH, rpolreil y miB4aT CTaJI0 HOPiB-
Hy. CKiJIbKHM rpolreii MaJjia KOXKHA 3 JiBUaT CIIOUATKY?

186. Meperxa KOHAUTEPCHKUX OO PIiUHMIIL CBOrO BiAKPHUTTS Ja-
pyBaJia BiBimyBauaM HaOOpU COJIOJOIIIB TOPTrOBHUX Mapok «Jllo-
ope», «Comomko» Ta «CmauHo». Hanmpukiuimi cBATKYBaHHS 3’sCY-
BaJocs, 1o HabopiB «Coaonko» OyJio momapoBaHo Ha 12 GinbIie,
Hixx HabopiB «IloOpe», a HAGopiB «CmauHo» — Ha 31 GijsbIre, HixK
«Comnonxo». Ilo ckinbKu HAOOPiB KOXKHOI MapKu OyJ0 momapoBa-
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187.

188.

189.

190.

191.

192.

193.

194.

195.

196.

HO, AKIO BigBimysauiB Oyso 430 i KoyKeH 3 HHUX OTPHUMAB IIO
oJHOMY Ha00pPy?

OmgHa cTOpoHa TPUKYTHMKA Ha 9 cM MeHIa Bim apyroi i BaBiui
MeHIIIa Bif TpeThoi. SHANAITh CTOPOHN TPUKYTHUKA, AKIIO HOr0
nepuMeTp gopiBHioe 105 cwm.

Yu mo:xkHa poskgacTu 68 0aHOK KOHCEPBIB y TpuU ANIMKU TaK,
1100 y ApyroMy AMIMKY OyJio BABiui OijbIlle 6aHOK, HidK y IIep-
IIIOMY, & B TPETbOMY — Ha 3 OAHKU MEHIIe, HiK y IepIimomy?
Yu morkHa 90 KHIMIKOK PO3MICTHTH HA TPhOX MOJUIAX TaK, III00
Ha TpeTii Oyjo Ha 3 KHM)XKHU Oijbllle, HisK Ha ApPyrii, i Ha
5 KHIKOK MEHIIle, HijK Ha HepImii?

BarbkoBi 3apas — 38 pokis, a iioro cuuoBi — 10. Uepes cKiJIbKMU
POKiB O0aThKO Oyae BTpUUi cTapinuii 3a cuHa?

Ha opmiit ginammi xymiiB arpycy BTpmui OijbIlle, HidK Ha ApPY-
riit. Ko 3 mepIoi AiMAHKM ImepecaauTu 12 KyIiiB Ha APYyTY,
TO KYIIiB arpycy Ha 000X AiJadHKax craHe mopiBHY. CKiJIbKM
KYII[iB arpycy pocTe Ha KOMKHIill TiJIaHITi?

Y nBox Kopmycax HaHCiOHATy IIPOKMBaJjia OJHAKOBAa KiJBbKiCTb
BiTIOYMBAJILHUKIB. Y 3B’I3KY 3 MPOBEJEHHAM PEMOHTY OyJIO BU-
pimieHo mepecenuTu 24 BiANMOYMBAJBLHUKHU 3 IIEPIIIOTO KOPITYCY
JI0 OPYroro, micJsd Yoro KiJbKiCTh BiAIIOYMBAJBHUKIB y IIEPIIIO-
MY KOPIIyci cTajia B 4 pasu MeHIIIOI0, HisK y apyromy. Ilo ckian-
KN BiJIIOYMBAJIbHUKIB IPOKMBAJO B KOKHOMY KOPIIYCi JO IIO-
YaTKy PEMOHTHUX POOiT?

Y nBox mimkax mykpy OyJio mopiBuy. Ilicasa Toro Ak 3 mepIioro
MiIlIKa mepecuIajgyn 8 KI' A0 APYroro, y HbOMY CTAJO BABiUi MeH-
IIe MyKpy, HisK v gpyromy. Ilo cKijnpku KijgorpaMis nmykpy OyJo
B KOKHOMY MIIIIKY CIIOYaTKY?

Ha 440 rpusens Oysio mpuabaHo 25 30IIUTIB y KJIITHUHKY 1 JIi-
Hiiky. BapricTs sommuTa B JiHi#iKy — 17 rpH, a B KJIITHHKY —
18 rpH. Ilo cKinbKM 30MINTIB KOKHOTO BUAY Hpuadaam?

Hnsa ceara mpumbanu 12 KOpoOOK IIYKEPOK II0 55 TI'PH Ta IIO
62,5 rpH 3a ogMHUIIO, ychoro Ha cymy 697,5 rpu. Ilo ckinbku
KOPOOOK KOYKHOT'O BUAY Ipuadaam?

Cmaposunna zpeuvka 3adava. Y Ilidaropa sanuranm: «CKiIbKHT
VYHIB HaBUaeThCcA y TBOI# mikoJi?». Ha 1o BiH BigmosiB: «Ilo-
JIOBMHA BCiX MOiX yYHiB BHBUA€ MaTeMaTUKy, UYBEPTb — MY3UKY,
cbOMa 4YaCTMHA MOBYHUTbH, i, OKPIM TOro, € IIe TPU KiHKU».
Ckinpku yuHiB HaBuaJiocsa B mikoJi ITiparopa?
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197.

3

199.

200.

201.

202.

203.

204.

205.
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O
Maca 6imoHa 3 MOJIOKOM CTAHOBUTH 25 KT i IIfe IIOJOBUHY MOTO
Mmacu. fIxa maca 6imoHa 3 MOJIOKOM?

1 . . 2 . .
198. 1 BiJT OmHOTO YMCJIA TOPiBHIOE 3 Bim mpyroro. 3HaWIiThH
IIi umcJia, AKINO iX cyma JopiBHIOE 66.

60 % Bix ommoro umciaa gopiBHIOIOTHL 45 % Bixg apyroro. 3Haii-
IiTh IIi umciia, AKIo ix cyma gopiBHoe 210.

YoBeH BUTpATHB Ha IILJISAX 3a Tediel 2,5 rom, a mMpoTu Tedii —
3,6 rox. BingcraHb, AKY HPOILIMB YOBEH 3a TeUi€io, BUSIBUJIACS
Ha 7,6 KM MEHIIIOIO0, Hi’X BiJcTaHb, IKY BiH IPOILJINB IPOTHU Te-
yii. 3HaUAITHL BJIACHY INMBUAKICTHL YOBHA, AKIIO IIBUAKICTH Teuii
OPiBHIOE 2 KM/TOJ.

Karep 3a Teuiero piuku mamuB 1,6 rox, a mporu Teuii — 2,5 ropm.
Biacranp, AKy momosiaB KaTep HOPOTH Tedil, BUABMJIACA Ha
6,2 KM OiJIBIIIOIO, Hi)K BiAcTaHb, AKY IOJOJIaB KaTep 3a Tedi€lo.
3HaANAITh IMBUAKICTL Teuil, AKIMO BJIACHA IIIBUIKICTHL KaTepa Ho-
piBHIOE 16 KM/TOM.

3 myHKTY A 10 myHKTY B 3i mBuakicTio 12 KM/roa Buixas BeJio-
cunenuct. Yepes 3 rox 3 myHKTY B 10 IyHKTY A BHUixaJja MOTO-
IMUKJIiCTKa 3i mBuaKicTio 45 KM/roga. CKiJIbKY TOAWH 0 3yCTPi-
Yi 3 MOTOIIMKJICTKOIO IXaB BeJIOCUIIEANCT, AKIIO BifAcTaHb Big A
mo B cramoButh 235,5 kMm? Ha akiit Bigcrani Big myHKTY A Bif-
Oynacsa ixHa 3ycTpiu?

3 KOTem:KHOTO MicTeuKa B HANPAMKY 3aJiBHMYHOI cTaHIIii 3i
mBUAKicTIO 14 KM/Ton BUixaJjia BeJIOCUIIEINCTKA, a ueped 2 Toj
micas Hel 3BiATH K, ajie B IIPOTUJIEKHOMY HAIIPAMKY 31 IIIBHI-
KicTio 4 KM/ron BuimioB mmimroxia. Yepes CKiJIbKM TogwH miciid
CBOT'O BUXOAY MHimioxim Oyme Ha BimcTami 73 KM Bif BeJjocuiie-
muctku? Ha akiit Bizcrani Bif KoTemyKHOI'o MicTeuka B Iieil uac
BiH mepebyBaTume?

Ilepmuii kaByH Ha 5 KT JIETHINH 3a IPYyTruil i yTpudyi Jiermuii 3a
rperiti. Ilepmmuit i TpeTriit KaByHu pasoM yaBiui BasKui 3a apy-
ruii. 3HaHUIITh Macy KOKHOro KaByHA.

Ilig wac migroroBKm mo ogiMmiagm 3 MaTeMaTuKU IBaH pPoO3B’s-
3aB Ha 3 3amaui menIne, Hixk OkcaHa, i y 2 pasu MeHIIe, Hix
Cepriii. IIpu npomy IBan i Cepriii pasom poss’sasanu y 2,1 pasa
Oinbirre 3amau, Hik OkcaHa. Ky KiJbKicTh 3amad pos3B’sA3aB KO-
JKeH 3 YYHiB, IOTYIOUHNCH A0 oJiMiriagmu?

O
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O) Bnpabu grs nobmopenns

206. O0uucIiTh:

1)—31~33; 2)—31-(—13} 3)51-(—11}
4 13 7 11 3 2
4 1

4) 2—-:1—; 5)—2i: —311j; 6)1:(—14).
5 15 31 2 9

207. CkijnbKHU BiZICOTKiIB CTAHOBUTD:

1) uucyo 7 Big umcia 28;

2) uucyo 2,7 Big umcia 32?

208. ITosacHiTH, YOMY He MAIOTh PO3B’A3KiB PiBHAHHSI:

1) 0 - x=15; 2) x +8=ux;
y—2=y+ 3; 4h7T-m=2—-m;
5 0:x=13; 6) 3(x + 1) = 3x.

209. 3manigiTe yci 3HaUeHHA a, OJId AKUX PiBHAHHA ax = —8 Mae:

1) mogaTHUIT KOPiHb;
2) Bir’eMHUIT KOpPiHB.

XKummeba mamemamuka

210. Ha aBTomaricTpajii BCTAHOBJIEHO [IO-

211.

POXKHIill 3HAK, AKUU YKa3ye, 10 IMIBUJ-
KicTh Ha HAMOJAMIKYIN FIAAHIN IMIAXY
10 KM 3aBIOBXKKU He Mae€ IePeBUIIlY-
Batu 50 kMm/rox. Boxiii momosaB mio mi-
JdaHKy 3a 10 xB. Yu nopyIinus BiH mIpa-
BUJIA JOPOKHBOTO PYyXy Ha Iifl AiJIsAH-
i maaxy?

Likabi 3agaui — nomipkyi ograue

Mama, TaTo Ta ABO€ IXHIiX AiTell MAIOTH IIEPerpPaBUTICS UOBHOM
Ha IPOTUJIEXKHUuii Oeper piuxkm. Maca Tara — 75 Kr, MmaMu —
60 Kr, miTeir — mo 38 kr. fIK IM cKopmcTaTHCs YOBHOM, SIKIITO BiH
BuTpuMye Macy a0 80 Kr i KokeH y 11ii cim’i Bmie BecayBaTu?

35



PO34IN 1

O
AOMALLUHSA CAMOCTIMHA POBOTA Ne 1

3aedannsa 1-12 maoms no yvomupu eapianmu gidnosideir (A-1I"),
ceped axux auuwe o0uHn € npasunvHum. Obepimv npasuavbHUil 6api-
anm 8i0nosioi.

i _1| 1. Kopernem AKOTro piBHAHHS € YmncJio 8?

A.x:4=3 B.x-9=1

B.x+7=15 I'. 2x =10
2. flke 3 piBHAHD € JiHiAHUM?

A.4x2=5 B.x+ 7=x2

B.3x+x2=0 I.2x=0
3. fIke 3 piBHAHBL He Ma€ KOpPeHiB?

A.7x=0 B.0x=7 B.0x=0 I.7x=17
(2] 4. Buaiizits Kopins piBHanHa 0,3x — 1,5 = 0.

1 1
A. 5 B. -5 B. I I. 5

5. fIxe 3 piBHAHB piBHOCUJIbLHE PiBHAHHIO 3x — 8 = 10?
A. 2x =-12 B.x+7=1 B. 5x = 30 I'nx-9=3
6. Ha ogmiii 3 moauipb KHMUMKOK yTpuui OijbIlle, Hi)K Ha iHIITiiA.
CKiIbKM KHMMKOK Ha I[iHl IIOJINIIi, AKIIO pa3oM Ha ABOX IIOJUILIX
48 KHMIKOK?

A. 12 b. 16 B. 30 I'. 36

(3] 7. VraxirTs piBHAHHA, KOPeHeM AKOTO € OyIb-AKe UHCIIO.
A.12x =-8 B. 2(x - 1) =2x
B. 2(x —1)=2x — 2 I'. 2x = 2x — 2

x+2 x-2 1

+ =—.

5 10 2
A.0 b.1 B. 2 .5

9. Posp’sxiTh piBHAHHA [2x — 5| = 7. SIKI0 piBHAHHA Mae OAMH
KOpiHb, YKaXiTh MOT0 yV BiAIIOBiAi; AKIIO pPiBHAHHA Mae OijabIiie
HiK OAWH KOPiHb, V BiAMOBiZl BKaKITL iX cymy.
A. 7 b. 6 B. -1 .5

E 10. 3HalgiTe HaliMeHIIe ITijle 3HAUeHHS a, OJA SIKOr0 KOpeHeM
PiBHAHHSA ax = 8 € Iije YucJo.
A. 4 b.1 B. -8 I'.-16

11. [Ina axoro sHaueHHA a piBHAHHA (@ + 3)x = a(a — 3) He Mae
Po3B’A3KiB?
A. HeMae TaKuUX 3HAUEHb a4 B. -3 B. 0 T.3
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8. 3HalgiTh KOpiHb PiBHAHHSA




NiHiUHi piBHAHHA 3 00Hi€I0 3MiHHOIO

O
. . 2 . . .
12. 80 % Bim omHOro umcJja AOPiBHIOIOTH e Bim apyroro. 3HauIiTh

MeHIIIe i3 ITuX ymces, AKIINO iX cyMa JopiBHIoE 76.
A. 30 Bb. 24 B. 22 I'. 20

Y 3a60anni 13 nompibno ecmanosumu 6i0nogidnicmv Mmix iHQop-
Mayiero, nosnavenow yuppamu ma o6yxeamu. O0na 6i0nosidv 3aiisa.

@ 13. V mepmiomy KoOHmIHKY sI0JYyK Ha 6 MeHIle, HiXK y Apyromy,
1 yaBiui MeHIIIe, HidK Y TpeTboMy. BCchoro y TphOX KOIIMKAaX pa-
30M 62 abiayxa. BecTamoBiTh BiAIOBiZHICTE MidK HUTAHHAMHU IO
dagaui (1-3) ra BixmoBigamu mo Hux (A-T).

Ilumannsa Bionosioi

1. CKinbKU A0JMYK y IEPIIOMY KOIIUKY? A. 28 a61.
2. CKinbKM A0JIYK Y OAPYyromMy KOIIMHUKY? B. 20 a6..
3. CKinbKM AO0JIYK Y TPETHOMY KOIIUKY? B. 16 s06..
I. 14 a6x.

3ABAAHHS AAS MEPEBIPKMU 3HAHb AO § 1-3

@ 1. Yu € umncio 4 KopeHeM PiBHIHHS:

1) x + 7=10; 2) 3x =127
2. Axi 3 piBHAHP € JiHiAHUMHA:
1) 5x = -2; 2) x2=T;
3)7T:x="T; 4) 0x = 0?
3. CKiJIbKM KOpeHiB Mae piBHAHHI:
1) -3x = 5; 2) 0x =77
(2] 4. Posp’sxiTs piBHAHHA:
1) —4x =12; 2)0,2x - 1,2 =0.

5. Yu piBHOCUJIBHI piBHAHHA: 3x —2=x +8i2(x —3)=x —1?

6. Y mepimomMy KOIIMKY yABiui Oinbiie rpubiB, HiXK y Apyromy.
CKinpbKku TpubiB YV KOMKHOMY KOIIMKY, SAKIIO Y ABOX KOIIMKAaX
pasom 78 rpubiB?

i3| 7. Po3B’s:KiTh PiBHAHHA:

2¢+1 3x-2

+
5 4
i4- 8. Hosen 3a Teuieio mauB 3,5 rom, a mporu Teuii 4,2 rox. Bix-
CTaHb, Ky IIPOILJIMB UOBEH 3a Teuieio, Ha 9,8 kM Oijbina 3a
BiicTaHb, AKY IIPOIJIMB YOBEH MNPOTU Tedii. SHAWAITHL BJIaCHY
MIBUAKICTH YOBHA, AKINO MIBUAKICTL Teuili mopiBHIOE 2 KM /TO/I.

o 37

1) = 2; 2) 5x — (x + 5) = 4(x — 2).
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Jlodamkoei 3a60annsa
9. PosB’sxiTh piBHAHHSA [4x — 8| = 5.

10. 3HaigiTh yei 1Mijii 3sHaueHHS a, OJ9 SKUX KOPiHb PiBHAHHA
ax = —6 € ILJINM YUCTIOM.

11. 3 micra mo cesia BUHIIOB Iimroxixg 3i mBuakicTio 4 KM/rox. Yepes

=

3

=€

38

2 ToJ i3 ceJyia o MicTa BHUPYIINIJA BEJOCUIIEINCTKA 3i IBUAKICTIO
16 xm/rox. CKiIbKY TOAWH M0 3yCTPiui 3 mirmoxomom ixaJja BeJo-
CUIIeIVCTKA, AKIIO BiicTaHb BiJ cejia 4o MicTa mopiBHIOE 38 KM?

BIMTPABU AAS TOBTOPEHHS PO3AIAY 1

Mo § 1
212. Yu € yncyo —5 KopeHeM PiBHIHHSI:
1) x+3=2 2)2-x="1; 3x:5=1; 4) 4x = -20?

213. MoBexniTh, 110 KoxkHe i3 umcern 2, —3 i 0 € KopeHeM pPiBHSIH-
Ha x(x —2)(x+3) = 0.

214. 3’acyiiTe, UM € PiBHOCUJIbHUMHU PiBHIHHSI:

D ]x| =2 1 x(x+2)=0; 2) x| =4 1 x* =16,

215. Yu € mpaBUJILHUM TBEPIKEHHA: «SIKIO KOKEH KOpPiHb OHO-
IO PiBHAHHS € KOPEHEeM iHIIOro, TO IIi PiBHAHHSA PiBHOCHJIBHI»?

o § 2
216. YKaXiTh KiJbKiCTh KOPEHIB PiBHAHHSA:
1) 7x =-12; 2) 0x = 0; 3) —-3x =-17; 4) Ox = 8.
217. Po3B’s1KiTh piBHAHHSA:
n-2x-6 iy 16, gx-1_ g HxX X 45
3 7 21 7 2 3
5) 4,7x — 2 = 4,5x + 3; 6) 2x — 3 — (Bx — 2) = 8.

218. 3HaligiTh KOPiHb PiBHAHHSI:

1) 102x — 7) — 5(4x — 2) = —60; 2)3(5x —4) — (15x — 2)=9;

3)3x+1_|_2x+1:2; 4)2x+1_7—x:5x—3.
7 5 3 6 2

219. [Ina axoro sHA4YeHHS a:

1) piBHAHHSA ax = 8 He Ma€ KOPEHiB;

2) xopeHeM piBHAHHA (a + 3)x = a + 3 € OyAb-AKe YKUCJI0?

220. Posp’skiTh piBHAHHA (@ — 1)x = 8 BigHOCHO 3MiHHOIL X.
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224.

225.

226.

228.

230.

o § 3

221. Ha cran1ii Texo0cayropyBaHHs 3a 3 AHI BiJpeMOHTYBaJIu
X aBTiBOK. BupagziTh uepes3 X KiJbKiCTh BilpeMOHTOBAHUX aBTi-
BOK HAa [eHb, AKINO IMOAHS PEMOHTYBAJU OJHAKOBY KiJIbKICTh
aBTiBOK.

222, TlepumeTp NPAMOKYTHHKA HOPiBHIOE 36 cM, IPHUUYOMY IOTO
MOB)KMHA BABiui OiibIta 3a IMUpPUHY. SHAUIITH CTOPOHU IIPSIMO-
KYTHUKAa Ta HOro ILJIONTY.

223. 3a 7 oxaiBmiB i 3 pyuku samaatuau 50 rpH 85 K. CKinbku
KOIIITYE€ OOWH OJiBellb, AKIIO BiH HEIIeBIIUN 3a PYYKYy Ha
4 rpH 95 K.?

Y komwury Oyso B 4 pasu MeHIIle BUHOTpPaAy, HidK y AIIUKY.
Ilicaa Toro AK 3 AIMKA J0 KOIINKA IepekJaau 1,5 Kr BuHoOrpa-
Iy, Y KOIIHNKY CTaJI0 BTPHUYi MeHIIle BUHOTPaAy, HixK y AIIUKY.
Ckinbku KijlorpamiB BuHOrpany OyJI0o B KOIIHKY i CKiJIbKH —
Yy AIAKY CIIOUATKY?

3a 4,5 rog yoBeH 3a Teuicio PiUKM JoJiae TaKy caMy BiJcTaHb,
AK 3a 6 rox mpoTu Teuii. 3HAWAITL MIBUAKICTE Teuii, AKIIO BJacC-
Ha ITBUAKICTh YOBHA AOpPiBHIOE 14 KM/TOI.

Ha npomiskHi# cTramIii moisg OyJo sarpumano Ha 0,5 rox. 30ian-
IMUBIITKA MIBUAKICTE Ha 15 KM/rom, BiH ueped 2 rom mpuOyB Ha
KiHIIeBY CTaHIIiI0O UiTKO 3a po3KJjaaoMm. Ikoio Oyja INBHUIKICTH
Iois3ga o0 3aTPUMKM?

227. Ha ngBox Tapinkax Oysio mo 60 Bapenukis. Ilicast Toro Ak
3 IIepIol Tapiaky 3’iam yTpuui Oijbllle BapeHUKIiB, HiXK 3 ApYy-
roi, Ha Hill 3aJIMIINJIOCS BABiUi MeHIIle BapeHUKiB, Hi)K Ha OPY-
riii. Ilo cKiTbKM BapeHUKIiB 3aJUIINJIOCA HA KOKHIN TapiJi?

s mpeMiroBaHHA HpPAIiBHUKIB odicy HapaXoBaHO MEeBHY CyMy
KoruriB. Ao xKoxxken orpumae mo 11 000 rpu, To 2000 rpH 11
3aJIUINAThCs, a 00 KoxkeH orpuMmaB mo 12 000 rpH, He BucTa-
yuth 6000 rpu. Ckigbku mpamiBHUKIB y odici Ta ARy cymy
KOIIITiB HapaxXxOBaHO IJIA IPeMiloBaHHA?

229. B oxHiil oBOUeBi#l ATIi 3aIlLIaHyBaJd IIpogatu 95 Kr JmMmo-
HiB, a y gpyriii — 60 xr. Ilepma imomHsa mpogaBaJia o 7 KT,
a gpyra — mo 6 Kr. Yepes cKiJIbKM AHIB JUMOHIB y HepHIiii ATII1
3aJIUIIUTHCA BABiui OiybIlie, HidK y Apyriit?

3mimranu  15-BiACOTKOBUII PO3UMH OOOpHMBa 3 H-BiICOTKOBUM
i omepsxaau 180 r 7,5-BimcoTxoBoro posumHy. Ilo ckigbKu rpa-
MiB KOKHOT'O POSUUHY B3AJJIU?
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TonobHe b posgini |

PIBHAHHA
Pignannam Ha3UBAIOTh PiBHICTh, III0 MiCTHUTHL 3MiHHY.

KOPIHb PIBHAHHA
3HaueHHs 3MiHHOI, AKe IIePEeTBOPIOE PiBHAHHS B IPABUJILHY UIIC-
JIOBY DiBHiCTb, Ha3MBaIOTh KOpeHeM, ab0 P0O36°A3KOM, PIEHAHHA.
Poszé’asamu piénanna — o3HaUae 3HAWTU Bci Horo KopeHi abo
JIOBECTH, IIT0 KOPEHiB HeMae.

PIBHOCWUJIbHI PIBHAHHA

IIBa piBHAHHA Ha3WBAIOTh Pi6HOCULBHUMU, AKIIO BOHU MalOTh
omHi ¥ Ti cami KopeHi. PiBHOCMJIBbHMMU BBa’KalOTh i Taki piBHAH-
HfA, IK1 KOPeHiB He MAalOTh.

NIHIWHE PIBHAHHSA 3 OOHIEIO 3MIHHOIO
PiBuamua Buridany ax = b, ne x — 3MiHHa, a i b — Jeaki umcia,
Ha3WBAIOTh NIHILHUM PIGHAHHAM 3 O0OHIEID 3MIHHOIO.

PO3B’A3KU NIHINHOIO PIBHAHHA

| ax =0b, x — 3miHHa, a1 b — qncna‘
armo a # 0, axmoa=01b=0, akmo a =0, a b =0,
0 % = TO X — OyAb-AKe YKCJIO0 | TO DiBHAHHA HE Ma€
" a KOpeHiB

PO3B’A3YBAHHS 3AN1AY
3A JOMNMOMOror NIHIMHUX PIBHAHDb

Posp’sasdyBaTu 3amauy 3a SOIIOMOI'OI0 PiBHAHHS CJILiJ Yy TaKiii II0-
CJILJOBHOCTI:

1) mo3HAUNTH 3MiHHOIO OJHY 3 HEBiJOMUX BeJINUYNH;

2) iHIIi HeBiIOMi BeJIMUMHU (AKIITO BOHU €) BUPA3UTU Uepe3 BBe-
JIeHy SMiHHY;

3) 3a YMOBOIO 3aJaui BCTAHOBUTHU CHiBBiIHOIIEHHS MiK HEBimo-
MHMH Ta BiJOMMMMU 3HAUEHHSIMHU BEeJIHNUYMWH i CKJIACTH PiBHIHHSI;

4) posB’sizaTu ofep:KaHe PiBHAHHA;

5) mpoaHaJIisyBaTh PO3B’A3KMW PIBHAHHSA i 3HAWTU HEBioMYy Be-
JUYNHY, a 3a MOTPeOu i 3HAaUeHHA iHINNX HEeBiJOMUX BeJUYNH;

6) sammcaTy BiAmOBiAb M0 3amadi.

40

O




/OOOOOOCOOOOOCOO

P03Al/\ 2 2y * 3y
| LiIJ1l BUPA3U (o4 b

\ o’
|

. ¥ UbOMY PO3AIAI BU:

O npuragaeTe, WO Take YMCIOBi 1 OyKBeHi BUpa3u, iX 3Ha4YEHHS;
|
\ CcTeniHb, OCHOBA Ta NOKA3HWUK CTEMNeHs;

| O 03HanomMuTecs 3 NOHATTAMU OHOYIIEHa | MHOroureHa, TOTOX-
\ HOCTI, TOTOXHO PiBHUX BUPa3iB,;

| O HaBYUTECS] BUKOHYBATN apuMeTUYHi gii 3 ogHouneHamu
| i MHOrOYNeHamMu, TOTOXHI NepeTBOPEHHS BUpa3siB; 3aCTOCOBYBa-
| TV (POPMYIM CKOPOYEHOTO MHOXEHHS! | BTACTUBOCTI CTEMNEHIB,

| po3Knagatn MHOrovsieHn Ha MHOXHUKW.
“W/\/\/\v

§ 4. Bupasu 3i 3MinHumMu. Llini pauioHanbHi
BUMpa3u. Yucnose 3HaueHHS BUpasy

UHucnosi BUpasm Ta ix 3Ha4YEHHS

Yucnosei eupa3u yTBODPIOIOTH 13 4YHCeJ 3a [JONOMOIOI 3HAaKiB
apuMeTUUYHUX AN 1 TYIKOK.

Hanpuxaazn, Bupasu 12 - 3 — 9; 1,23; 5%—(5,7 : 3+1%j € 4YHCJIO-

BMMU BHUpa3aMH.

Yucmo, 1110 € pes3yabTaToOM BUKOHAHHA BCiX Miff y UMCJIIOBOMY BU-
pasi, Ha3WMBAIOTh 3HAYEHHAM 6UPA3Y.

Hanpuraag, 12 - 3 — 9 = 27, tomy 27 € 3HaUeHHAM UYICJIOBOI'O BU-
pasy 12 - 3 — 9.

SKIo uMcsioBUii BUpas MIiCTUTH [if0, AKY HEMOKJINBO BUKOHATH,
TO KaXXyTh, III0 BUpa3 He Mae 3Mmicty (cmucay). Hampuknaan, Bupas
5: (@8 : 2 — 4) He mae 3micty, 60 8 : 2 — 4 = 0 i HacTynHy aiio
5 : 0 BUKOHATH HEMOJKJINBO.

Bupasu 3i 3MiHHUMM

OxkpiM umMcJIOBUX BUPAa3iB, Y MaTeMaTHIIL PO3IIALAIOTH BHPA3H,
10 MicTATh, OyKBU. TaKi BUpasm MU paHillle Ha3UBAJIU OYKEEHUMU.

m Hexaii moTpibHO 3HAWTH IOy IPAMOKYTHHKA, JOB-
° JKUHA gKoro popiBuioe 10 cm, a mupuHa — b CM.

3a (opmys0i0 IO IPAMOKYTHMHKA Maemo: S = 10b. Ko, za-
npukagang, b =3, To S =10 - 3 = 30, a axkuo b = 7, o S = 70.
O

141



PO341n 2
O

. Y Bupasi 10b OyxBi b MoKHaA HagaBaTU PiSHUX B3HAUEHb, TOOTO
ii sHaueHHA MOKHa 3MiHIoBaTH. BigmoBizHo Oyze 3MiHIOBaTHCA
i smauenna Bupasdy 10b. Tomy OyKBy b y TakoMy Bupasi HasuBa-
I0Th 3MiHHOI0, a cam Bupas 10b — supa3om 3i 3MiHHOMW.

Hanpuxrnan, BUpasu
5+ a; 2(b — 3x);
c—5p

d

31 3BMiHHUMHA,

Bupasu 3i 3MiHHMMH yTBODPIO-

I0Th i3 umcen i 3MiHHMX 3a
JOIIOMOI'OI0 3HaKiB apudme- />
TUYHUX Oif 1 TyKOK.

— BHpasu

2

SAxKimo samicTh 3MiHHMX Yy BUpas3 IIiJICTAaBUTU II€BHI YHMCJIa, TO
OEP’KUMO YMCJIOBUH Bupas. Moro 3HaueHHA HA3UBAIOTh YUCLO8UM
3HaAYeHHAM 6Uupa3y IJisd BUOpPaHUX 3HAaUEeHb 3MiHHUX.

m 3HaliTH 3HAUYEHHSA BUpPa3y:

“1) (5 +b): 4, axmo b = 0; —2; 2)%,31{1110(1:17,0:—5.

Posg’azannsa. 1) dxmo b =0, To (5 +b) : 4 =B + 0) : 4 =1,25; akiro

b=-2,T0(b5+b:4=05+(2):4=0,75.

a-c 17-(-5) —g—lé
12 12 12 6

Bionosiow: 1) 1,25; 0,75; 2) 1%.

2) fIxmmo a =17, ¢ = -5, TO

PauioHanbHi Bupasm

Bupas, skuit micTuTh Jumie gii gomaBaHH#A, BigHiMaHHS, MHO-
KeHHS, AiJeHHS Ta MiJHECEeHHS [0 CTEIeHs, HA3WBAIOTH Payio-
HARBHUM 6UPA3OM.

Hanpurknan, Bupasu:
2a — m; qu; —g(x—9+y); 5+_x; 21—7; a+b—1
9 3 m x° -3 c
€ pallioHaJLHIMU BHUPa3aMMU.
Pamionansanii BUpas, AKMHA He MiCTUTL IiJIeHHS Ha BHUpas 3i 3MiH-
HOIO, Ha3WBAIOTh UIAUM PAYIOHANLbHUM 6UDPA3OM.
dAKmio B pallioHaJbLHOMY BUpasi € OiJleHHA Ha BHUpa3 3i 3MiHHOIO,
ioro Has3MBaIOTh 0po6o6uMm pauyionHanvHum éupa3om. Tpu meprmx
3 BUIIIEHABEJEHUX PaIlioHAJbHUX BUPAa3iB — IijJi, a TPU OCTAHHIX —

IPOOOBi.
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Bupasu 3i sSMiHHMMHI BUKOPHUCTOBYIOTH AJs 3amucy (GPOpMY.I.

Hanpukaan, s = vt — ¢popmyaa Bigcraxi,

P =2(a + b) — popmysa nepumMeTpa IPAMOKYTHUKA,

n = 2k, ne k — HaTypaJibHe 4YUCJ0, — (hOopMYyJia TAapHOrO HATYpPaJb-
HOT'0 YmucJIa,

n =2k + 1, ge k — Harypaasue uncyo abo 0 (abon =2k — 1, ne k —
HaTypaJibHe UHCJIO), — (hopMysa HemapHOro HaTypaJbHOI'O YUCJa,

n =Tk, ne k — HaTypaJbHe YmuCJIO, — (OpMYyJia HATYPAJIHHOTO UUC-
Jia, KPaTHOTO YHCIY 1.

Bupasu, 110 He € pallioHAJIbHUMU, PO3TJIAJATIMEMO B HACTYITHUX
KJacax.

MosiBa ByKB i 3HAKIB apnPMeTU4HUX Ai y MaTema-
@W TUYHUX 3anncax € pesynbraTtoM PO3BUTKY MaTema-
TUYHOT HayKn. Y CBOIX Npausx LWyKaHe HeBigOME Ync-
110 JaBHi ErMNETCbKi BYEHI HasmBanu «xay» (y nepeknagi — «kynay), a 3Haku
MaTeMaTUYHUX [ir B3arari He BXuBarnu, 3anncyoumn Bce nepeBaxHo crnoea-
MK. | xoua notpeba y BUKOPUCTAHHI 3HAKIB MareMaTU4HUX Ai BUHUKNA Lwe
y daBHboMy €rvnTi, 3'aBunuca BoHN Habarato nisHile. 3amicTb 3HakiB Jo-
OaBaHHs | BigHIMaHHA OaBHi MaTeMaTWKM BUKOPWUCTOBYBanuM MasntoHKu abo
CInoBa, a Le Npu3Bogunio 40 rpoMi3gKux 3anucie.
3Hakn apuMEeTNYHMX Oin cTann BUKOPUCTOBYBATU B HAyKOBMX MpausX
MaremaTukiB, noymHaroum 3 XV CT. Ha cborogHi BigomMo, XTo i Konun 3anpomno-
HyBaB AesKi MaTeMaTuyHi 3Haku Ons 3anuciB. Tak, 3Hakm «+» i «—» Tpan-
naTbca Bneple B 1489 poui B npaui «Apudmetuka» MoraHHa BigmaHa,
npodpecopa J1ennumabKoro yHiBepcuTeTy. 3HaK «x» Ans NO3Ha4YeHHA Ail MHO-
XXEHHs1 BBIB aHrminceknn marematuk Binbam OyTtpen y 1631 poui. [na no-
3HaJYeHHs fOii AineHHs BiH BUMKOPUCTOBYBaB pucky («/»). dpoboBy pucky
B MaTemMaTMyHMX 3anucax (ansa BiOOKPEMIEHHS 4u-
cenbHuka Apoby Big WMOro 3HaAaMEHHWKa)  yxe
B 1202 poui BukopuctoByBaB JleoHapao [MizaHCbkui,
BiJOMWUI MaTeMaTuK cepenHboBiYHOI €EBponun. Himeub-
Knn matematuk, doisuk i dinocod lotdpia Binbrensm
JlenbHiy, (1646—1716) 3anponoHyBaB BUKOPUCTOBYBA-
TV AK 3HaK MHOXEHHS Kparnky («-»), a SK 3HaK fineH-
HA — ABokpanky («:»). Lle Bigbynoca y 1693 poui Ta
B 1684 poui BignosigHO. 3HaK pPiBHOCTI («=») YyBiB
y 1557 poui Pobept Pekopa, mateMatuk, sSiKui Hapo-
auvecs y Benbci 1 goBrnn yac 6y 0cobucTum fnikapem
KOpOniBCbKOI CiM’i Benukoi BpuTaHii.
BenunuyesHnin BHECOK Yy PpO3BUTOK anrebpaivyHoi cumBoOnikM 3pobus
y XVI cT. BugaTHun dopaHuysbkum matematmk ®paHcya BieT, akoro Hasusa-
IoTb «BaTbkoM» anrebpu. Came BiH cTaB nos3Hayatv BykBamMu He TinbKu

®paHcya Biem
(1540-1603)
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3MiHHI, a 1 Bygb-gKi Yncna, 3okpema koediuieHTn npu 3miHHKX. [poTe 1horo
cUMBOSiKa BigpisHanacs Big cyyvacHoi. 3amictb x, x2 i x3 BieT nucas Bigno-
BigHO 6ykBn N (Numerus — uncno), @ (Quadratus — kBagpart) i C (Cubus —
Ky6). Hanpuknag, piBHsSHHSA x3 + 7x2 — 8x = 20 BiH 3anucyBaB Tak:

1C + 7Q — 8N aequ 20 (aequali — oOPiBHIOE).

@ I3 yoro yTBOpIOIOTE Yncnosi Bupa3n? O Lo Ha3nBalOTb 3HAYEHHAM YMCNOBOrO BU-

0 pasy? O Lllo take Bupas 3i 3miHHUMKM? O Lo Ha3MBalOTb YNCIIOBUM 3HAYEHHAM
BMpa3y And BMOpaHUX 3HayeHb 3MiHHUX? O HaBegiTe npuknag 4McnoBoro Bupasy
i BUpa3y 3i 3MmiHHMMUK. O Akun BUpa3 Ha3nBaKThb LNUM pauioHanbHUM BUPa3omM?

§ Fosb ' sximb 3agaui ma buxonaime bnpabu

=

232.

233.

234.

235.

236.

237.

44

231. (VcHo.) ki 3 mammx BuUpasiB € UMCIOBUMU, a AKi — BHpa-
3aMU 31 3MiHHUMMN:
)5+ m?-a; 2) (12 — 3) : 4;

5+x
3) ; 49)O0-8)-5-13?
a+b
(Veno.) Ski 3 palioHaJbHUX BUPA3iB € IijuMu, a AKi — Apobo-
BUMU:
3
as +c 5 x 7
1) ; 2) ; 3 m+—; 4hm+-—-?
5 ad +c 7 x
Bunuinite oKkpemo: YmncJIOBI Bupasw; BUpasu 3i sMiHHUMM; ITiji
pailioHaJbHiI Bupasu; ApoOOBi pallioHaJabHI Bupasu:

a+
D5+ 2) (2 - 15) - 4; 3) —; 4) ¢% - 19;

a 1 -
5)7T+—; 6) —ab; ) ——; 8
) 5 )4 ) ) T

IIpounraiiTe cioBaMu BUpPas3u 3i SMiHHUMMU:
Dx+ 7, 2)m — a; 3) Sab; 4)5:(+9).
CrJaafiTh i 3aIMIIiTh IO ABa BUPAa3U:
1) 3i sminHOIO a; 2) 3i 3amMiHHUMU X i V.
CryaamiTh i 3aIUIITL IO TPU BUpPAa3U:
1) 3i 3aminHOIO X; 2) 3i smimHUMHT a i b.
(Veno.) §Iki 3 maHmx 4YMCJIOBHUX BUPA3iB HE MAIOTh 3MiCTy:
HG-6):7 2)10-2-5):T7;
17

3)4:(12 - 2 - 6); 4)m?




Lini Bupasu

IEJO

238. 3HalgiTh 3HAUEHHA BUPa3y:

1) 5x — 3, axmpo x = 1,8; x = 2%;

2) a® + 3a, akmo a =-1; a =0,8.
239. 3HaligiTh 3HaUEHHA BUPAa3y:

1) 5m + 2n, axmo m =-1,3; n = 2%;

2) a(2b — ¢), akmo a =1,5; b =3,2; ¢ =—1,4.
240. 3HangiTs 3HaUeHHSA BUPa3y:

1) b2 — 4b, axmo b = —2; b =0,5;

2) x% — y?, akmpo x = 5; y =—3; axkmo x =0,1; y = 0,2.
241. 3anuilriTe y BUIVIALL BUpPasy:

1) cymy umcen b i c;

2) moOyToK uuces bm i n3;

3) KBajgpaTr cyMu uuces a i 9p;

4) pisHHUII0O KBaapaTriB uucesa 3d i Tt.

242. 3anuIlriTh y BUTVIAAL BUpPa3y:
1) pisauIro yuces p i 7; 2) yacTky uucesn a + c i d;
3) cymy umcsa a i Jo0yTKy umcesa m i n.

243. 3amoBHITH y 30MINTI Taki Tabami:

m 2 3|1 0 | -2 x -1 0 1 2
n 1 2 0 |-5]|-3 x2+2
2m — 3n x2 + 2x

244. JlisnaiiTecAd TPi3BUIE BUAATHOTO YKPAiHCHKOTO Kapaioxipypra.

D Ina mboro 3HAWAITHL 3HAUEHHSA BUPA3y B MEPIHIill TaOauIli i me-
peHeciTb OyKBHM, III0 BiAIOBiZAIOTH 3HAWUAEHNM 3HAUYEHHM,
y OPYTy TabJIHITIO.

x -2 | -1 0 1 2 5 |-83]12|-4|12| 0
x2 — 4x
BykBu (0] A B | M| C

245. TlopiBuAliTe cymy a + b 3 7oOyTKOM ab, SKIIO:
1)a=0,b=-2; 2)a=-3,b=2.

246. MaiicTep 3a OJHY I'OSUHY BUT'OTOBJISAE X AeTaJieil, a ioro y4eHb —
y nmerajeit. CKinbKU JeTasiell BOHM BUTOTOBUJM Pa3oM, SKIIO
MaiicTep mparioBaB 8 roi, a yueHb — 4 roa?
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247.

248.

250.

=

252.

253.

255.

256.
46

O
(Verno.) Hexa#t a nm — moB:KUHA NPAMOKYTHUKA, b nM — #ioro
mupuHa (a > b). Ilo MOXKyTh O3HAUATH BUPA3U:

1) ab; 2) 2(a + b); 3) 2a; 4) %?

Pyuka kKomiTye x rpH, ojiBenb — y rpH (x > y). IIlo MoKyTH 03-
HauaTy BUpPAa3U:

1) x + y; 2) 3x + 4y; 3) x — y; @5?

249. 3anuIitTe y BUIVIAAL BUpasy uYac, AKUN yUYeHb IOJEHHO
IPOBOAUTEL Y IIIKOJI, AKIIIO B HHOT'O Ha IeHb @ YPOKiB 1o 45 xB,
b mepeps mo 15 xB i ¢ mepeps mo 10 xB. O0umcIiTL 3HAUEHHS
IIBOTO BUPAa3y, AKIIO a =6; b =2; ¢ = 3.

Kouan Mapiifika BuTaria 3i ¢cBoel ckapOHUYKIM BCi MOHETH, TO BU-
SIBUJIOCA, IT1I0 TaM OyJi0 X MOHeT HoMiHajsioM 50 K., y MOHET HOMi-
HasoM 1 rpH i 2 MmoHeT HOMiHaJoM 2 rpH. O0UYHMCIiTH, AKY CyMy
KomTiB Hasdbupasaa Mapiiika, axkmo x =8; y =5; z = 20.

1 5
251. CopocriTs Bupas —2696 + 3,5y — 3636 — 2,5y Ta 3HAWIITHL

Woro 3HaueHHs, AKIIO X = —330, y = 16. CopuiiMmaroun 3HAUYEHHA
BUpa3y {AK PiK, ImpurajgaiiTe, AKa BU3HAUHA IJId YKpaiHMW IIOIis
BimOyacs IIbOI'0 POKY.

1 6
Copocrite BUpas 5?61 - 2,6b + l?a + 1,6b Ta 3HaiigiTh iioro

3HAYeHHs, AKII0 a = 225, b = —40, BigTak misHaeTecsa pik 3acHY-
BanHA HamionamwsHoro yuiBepcurery «KmeBo-MormisgHcbKa aka-
IeMis».

Crkaamits opMyay HaTypaJbHOTO YHCJa, SKe:

1) kpaTrHe uucay 9; 2) nmpu gineHHi Ha 5 mae B ocraui 1.
254. JIna peaxwx 3HAYEHb a i b 3HaUeHHA BUpPa3y a — b IOPiBHIOE
2,25. fIkoro sHaUeHHSA IJIs THUX cAaMUX 3HAUYEeHb a i b HaOyBae BUpaa:

1) 4(a — b): Nb - a 3 1 . gy 30,
) (a_ )’ ) - a; )b—a’ )4(b_a)-

. . 4
Insa meAKWX 3HAYEHb ¢ i d 3HaUeHHS BUPa3y ¢ — d IOPiBHIOE ra

fKoro smaueHHs OJIs TUX caMHUX 3HAUYeHb ¢ i d HabyBae BUpAas:
1 _
: 1) 5(d c)?
d-c 4(c - d)

CkianmiTs Bupasu s o0umcaeHHsA mioll ¢iryp (mas. 4.1-4.3):

1) 7(c — d); 2)d - ¢ 3)

0]
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y n b
= g
R 3 S
A
3
X b d S
Mauix. 4.1 Maux. 4.2 Maui. 4.3

©) Bnpabu grs nobmopenns

257.

258.

259.

O0uucIaiTh:
1) 132 2) 73
3) (-2,1)% 4) (-1,1)3;
3 2 12

5>(5j, 6)[ 15j,

133
7 (—1—) ; 8) 0,23,

3
fAxoro mudporo 3aKiHUYyeThHCA 3HAUCHHSA BUPa3y:
1) 1322 2) 2713, 3) 20172 4) 13152 — 1153?

Bnacra miBuaKicTh Karepa — 26 KM/roj, a MIBUAKICTEh Teduii piu-
KM — 2 KMm/ron. 3HAWAiTh BificTaHb Mi’K JBOMAa NPUCTAHIMU,
AKINO B OJHOMY HaIpAMKY Karep mojae ii Ha 30 xB miBmaIie,
Hi’K Y 3BOPOTHOMY.

XKummeba mamemamuxa

260.

BificekoBuii 30ip y 2023 pori ckaamas 1,5 % Big moxomis rpo-
MmanaH. IIporarom poky 3apobiTHa mJara JUPEKTOopa MarasuHy
MOOiTbHUX akKcecyapiB cranoBuja 14 000 rpH, KOXKHOI 3 ABOX
roro npomaBumHb — mo 8000 rpH, a IpPoOAaBIIA-KOHCYJILTAHTA —
10 000 rpu ma wmicamnb. Illomicsars, kpim BificbKoBOro 360Dy,
IupeKTop mepepaxoByBaB 700 I'pH, KOKHA 3 IPOJABUMHL — IIO
300 rpu i KomcynawraHT-npomaBens — 400 rpH y OjaromiiHMI
doHI Ha DiATPUMKY YKpaiHchKol apMii. CKiJIbKM BCHOI'O KOIIITiB
CILJIATHUJIA POOITHUKMY ITLOTO0 MarasuHy Ha MOTpedu yKpaiHCBLKOI
apmii B 2023 pori?
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Tligzomyimecs go bubuenns Hobozo mamepiany

261. Cmpocrite Bupas: 1) 3a * 7 2) 2b - (—0,1);
3) —6,2a - 5b; 4) —0,2¢ + (-0,5d).
262. PoskpuiiTe ny:KKu:
1) 4(b + 1); 2) 3(m — 2); 3) —T(c — 5);
4) -10(7 + a); 5) 5(-1,4 + k); 6) (¢t — 2,5) - (-8).

@ Likabi 3agaui — nomipkyd ograve

263. Yu icHye Take 3HAUeHHSA X, AJd axoro: 1) —x > |x|; 2) x > [x|?

§ 5. ToroxxHi Bupa3u. ToroxHicTb. ToToOXHe
nepeTBOpeHHs BUpa3y. [loBeieHHSl TOTOXXHOCTEMH
ToToXHi BUpasu

3HaiimemMo 3HaueHHA BupasiB 2(x — 1) i 2x — 2 gaa geAKUX 3HA-
YeHb 3MiHHOI X i pe3yabTarT 3aIuIneMO B TaOJIMITIO:

x -4 | 3| 2| -1 0 1 2 3 4
20-1) |10 8| 6| 4| 2 0 2 4 6
2x—-2 |-10| 8 | 6| 4| 2 0 2 4 6

3 TabsuIti MOKHA AiTH BUCHOBKY, IO 3HaueHHA BupasiB 2(x — 1)
12x — 2 n171a KOXKHOIO 3 JaHMX 3HAUEeHb 3MiHHOI X MiX co00i0 piBHi.
SIK BimomMo, 3a POSIOAiJIBLHOIO BJIACTHUBICTIO MHOMEHHSA: 2(x — 1) =
= 2x — 2. Tomy pjysa Oyab-sTKOTO iHITIOrO 3HAUEHHSA 3MiHHOI X 3HAUEH-
Ha BupasiB 2(x — 1) i 2x — 2 Texx OyayTh MiK coboro piBHUMHU. Taki
BUPA3W HA3UBAIOTh MOMONHO PIBHUMU.

IlBa BHpasu, BiANOBiAHI 3Ha4YeHHA AKHX MiK co00K0 piBHiI and
OyAb-AKMX B3HAUYEHb B3MIHHUX, HA3UBAIOTL MOMONCHUMU, abO0
MOMOICHO Pi6HUMU.

Hanpuraan, ToroxkEEMU € Bupasu 2x + 3x 1 bx, 00 I KOXKHOIO
3HAUYEHHA 3MiHHOI X Ii Bupasm HaOyBalOTh OMHAKOBUX 3HAUYEHb (Iie
3po3yMiJjio, amKe 2x + 3x = 5X).

Posrnsuemo Temep Bupasm 3x + 2y i dxy. Axmo x =1iy =1, To
BiIIIOBiHI 3HaUueHHs IIMX BUPAa3iB piBHI Mixk co0oro:

3x +2y=3-1+2-1=5; S5xy=5-1-1=5.
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O

IIpore mMokHA BKas3aTu TaKi 3HaAUEHHA X i Y, IJid AKUX 3HAUYEHHHA
X BUpasiB piBHMMH Mix coboio He OynayTb. Hampurinaanm, SKIITO
x=2;y=0, 10

3x +2y=3-2+2-0=6, S5xy=5-2-0=0.

OT:xe, iCHYIOTh TaKi 3HAUeHHS 3MIiHHMX, IJd SKMX BigmoBigmi
3HAYEeHHA BUPAa3iB 3x + 2y i Hxy He HDOPiBHIOIOTH oxHe ogHOMY. Tomy
BUpasu 3x + 2y i Sxy He € TOTOXKHO PiBHUMU.

ToToXHicTb

PiBHicTh, AKaA € OPaABUILHOIO AAA OVAL-AKUX 3HAYEHDL 3MIHHUX,
Ha3UBAIOTh MOMONCHICMIO.

3 oraany Ha 3as3HadeHe, TOTOKHOCTAMM, 30KpeMa, € pPiBHO-
cTi: 2(x — 1)=2x — 2 Tta 2x + 3x = 5x.

ToToKHICTIO € KOYKHA PiBHICTH, AKOIO 3aIIMCAHO BiIOMi BJIaCTHUBO-
cTi git mang umncaamu. Hampuknaan,

a+b=>b+a; (a@a+b)+c=a+ (b+c) a(b + c)=ab + ac;
ab =ba; (ab)c = a(bc); a(b —c)=ab — ac.
ToroxHOCTAMY € i TaKi piBHOCTI:

a+0=a; a-0=0; a - (—b)=-ab;

a+ (—a) =0; a‘'1=a; —a * (=b)=ab.

TOTOXHOCTAMU TaKOXX BBa’sKalOTh INPaBUJIbHI YMCJIOBI PiBHOCTI,
HaIpUKJIAL:
1+2+3=6; 52 + 122 =132 12 - (7-6)=3 - 4.

ToTO)XHE NepeTBOpPEHHS BMpa3y
dAxmro y Bupasi bx + 2x — 9 3BecTu momibHI JomaHKU, OZEPIKMIMO,
mo b5x + 2x — 9 = Tx — 9. ¥V TakomMy pasi KaxyTbh, II[0 BHpPAa3
5x + 2x — 9 saMiHUIM TOTOKHHUM oMy BUpasom 7x — 9.

3aMiHy BHpasy Ha TOTOHO piBHMH HOMy BHpas Ha3WBalOTh
MOMONHUM NEePEMEOPEHHAM GUPA3Y.

ToToXHI IepeTBOpeHHA BUpPAas3iB BUKOHYIOTh, 3aCTOCOBYIOUM BJIa-
CTUBOCTI nifi Haja umciaaMu. 30KpeMa, MOMOMIHUMU NepPeme0opeHHs-
MU € po3kpumms 0Ynor, 36e0enHsa nodiorux 0odarkié Tomio. A 1e
TOTOXKHi MEPeTBOPEHHA BUKOHYIOTH ITiJl YacC CNPOU,eHHs 6upasy, Tob-
TO 3aMiHHM JeAKOro BHpPas3y Ha TOTOMKHO PiBHHUI HOMY BUpas, SKUM
Ma€ KOPOTIINi 3amuc.
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m Copocruru Bupas: 1) —0,3m - 5n;

2 2) 2(3x — 4) + 3(—4x + T);

3) 2 + 5a — (a — 2b) + (3b — a).

Posg’sazannsa. 1) —-0,8m - 5n =-0,3 - 5mn = -1,5mn;
2)2(83x-4)+3(-4x+7)=6x—-8-12x +21 = -6x+13 =13 — 6x;
3)2+b5a—-(a-2b)+(3b-a)=2+5a-a+2b+3b—a=3a+5b+2.
Bionosiov: 1) —1,5mn; 2) 13 — 6x; 3) 3a + 5b + 2.

JoBeneHHa TOToOXXHOCTEN

IITo6 moBecTu, IO PiBHICTH € TOTOMKHICTIO (IHAKIITEe KayKydu, I00
dosecmu moOmMOXMCHICMb), BUKOPUCTOBYIOTH TOTOXKHI IIepeTBOPEHHSA

BUpaaiB.

JOBECTH TOTOKHICTHh MOKHA OXHMM 3i CIOCOO6iB: )

\

BHKOHATH
TOTOXHI mepe-
TBOPEeHHHA 11 JiBOT
YACTHHH, THM
caMuM 3BiBmMM il
A0 BUIJAAAY Ipa-
BOT YACTHHH;

2

\

BHKOHATH TOTOMKHI
ImepeTBOpeHHA il
npaBoi YaCTHHH,

THM CaMHM
3BIiBIIH 11 MO
BHIJIAAY JiBOL

YACTHHH;

v

BMKOHATH
TOTOXKHI Iepe-
TBOPEHHA 060X
ii YacTHH, THM
caMHM 3BiBIIU
o0uaBi gacTHEMN
JI0 OTHAKOBHX
BHpPa3iB.

m JloBecTu TOTOMHICTE:

c1D2x - (x+5)—11 =x — 16;

. 2) 20b — 4a = 5(2a — 3b) — 7(2a — 5b);
3) 28x — 8) + 4(bx — 7)=13(2x — 5) + 21.
Posg’azanns. 1) IleperBopuMo JIiBy YaCTHUHY MaHOI PiBHOCTI:
2x - (x+5)-11=2x-x-5-11=x —16.

ToTOKHUMU IepeTBOPEHHAMU BUpPAa3 y JIiBili UacTUHI PiBHOCTI 3Be-
JU [0 BUTJIAAY IIPABOi YACTHMHU i TMM caMUM JIOBeJIH, IO IIA PiB-
HiCTb € TOTOYKHICTIO.

2) IlepeTBOpPUMO IIpaBy YaCTHUHY PiBHOCTI:

9(2a — 3b) —7(2a — 5b) =10a —15b —14a + 35b = 20b - 4a.

TOoTOXKHUMU IIePETBOPEHHAMHU NPaBy YaCTHUHY PIBHOCTI 3BeJId [0
BUTJIALY JIIBOI YaCTHMHH i THM CaMHM JIOBEJIM, IO IA PiBHICTH € TO-
TOXKHICTIO.
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. 3) ¥ mpoMy pasi 3pyYHO COPOCTHUTH i JIiBYy, i mpaBy YacTHUHU PiBHO-
CTi Ta MOPiBHATHU Pe3yJIbTATH:
2(8x—8)+4(bx —7)=6x—-16 + 20x — 28 = 26x — 44;
13(2x — 5) + 21 =26x — 65 + 21 = 26x — 44.
ToToXHUMU IIePeTBOPEHHSAMH JIiBY i IpaBy YacTUHMW PiBHOCTI 3Be-
JIX A0 OTHOTO ¥ TOoro camoro Buraaxny: 26x — 44. Tomy ma piBHicTH
€ TOTOXKHIiCTIO.

@ Aki Bupa3m HasmBaloTb TOTOXXHMMKM? O HasediTe npuknag ToToxHMX Bupasis. O Aky
o PiBHICTb HasmBaloTb TOTOXHICTIO? O Hasepitb npuknag TotoxHocTi. O Lo Ha3uBa-
H0Tb TOTOXXHUM NEePETBOPEHHSIM Bupa3y? O Ak JOBECTU TOTOXHICTb?

§ Fosb ' sximb 3agaui ma buxonaime bnpabu

(Z] 264. (Ycno.) Yu e BEpasy TOTOXKHO DiBHMMIL

1) 3x + xi4x; 2)2a +bib + 2a;

3)a+a+aiad 4) 3(a — 2) i 3a — 6;

Sx-yiy— x; 6) Tm - pilp- m?
265. Yu € TOTOKHO piBHHMEU Bupasu (4omy?):

1) 5m — 2m i 3m; 2)3a —81i8 — 3a;

3)bx +yiy+ bx; 4) b+ b i b?

5) 2(x — 3) i 2x — 6; 6) 2a - bi2a + b?
266. (VcHo.) Un € TOTOMKHICTIO PiBHICTB:

1) 2x + 3y = 6xy; 2)5a — 1 =-1+ 5a;

3) 9(a — b) = 9a — 5b?
267. PoskpuiiTe Iy:KKu:

1) 2(m - 1); 2) 9(3x + 2);

3) —(a — 5); 4) —(-7 + 2m).
268. PoskpuiiTe Oy:KKu:

1) —(m — 2); 2) 4(a + 1);

3) 71 — 3p); 4) —(-3a + 5).
269. 3BeniTh momiOHI JomaMKIL:

1) 2a — a; 2) —5p + p;

3) —3b — 2b; 4) ¢ — 8c.

270. HasBiTh KiznbKa BUpasiB, TOTOKHUX BUpPasy 3x + 4x.

@ 271. CmopoctiTh Bupas, BUKOPUCTOBYIOUM NIE€PECTABHY Ta CIIO-
JIYYHY BJIACTHMBOCTI MHOKEHHS:
1) -2,5x - 4; 2) 4p - (-1,5);

3) 0,2x - (-0,3p); 1) —%x~(—7y).
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272.

273.

274.

275.

276.

2717.

278.

279.

280.

281.

282.

52

CmpocriTs Bupas:

1) 2p - 3,5; 2) 7a - (-1,2);

3) 0,2x - (—3y); 4) —1%m~(—3n).

(Veno.) CupocriTh Bupas:

1) 2x — 9 + 5x; 2) Ta — 3b + 2a + 3b;

3) 2x + 3; 4) —4a - (-2b).

3BemiTh MOAiOHI mOmAHKM:

1) 56 — 8a + 4b — a; 2) 17 - 2p + 3p + 19;

3) 1,8a + 1,906 + 2,8a — 2,90b; 45— "Tc+ 1,9p + 6,9¢c — 1,7p.
PoskpuiiTe ny:xKu i 3BemiTh mOAiOHI mJOmAHKM:

1) 4(5x — 7) + 3x + 13; 2) 2(7 — 9a) — (4 — 18a);
3)32p — 7) — 2(p — 3); 4) —-(8m — 5) + 2(8m — 7).
PoskpuiiTe ny:xKu i 3BemiTh momiOHi mJOmaHKM:

1) 3(8a — 4) + 6a; 2) o — 238p — 1);

3) 2(3x — 8) — 5(2x + 7); 4) 3(bm — 7) — (16m — 2).

CrpocriTs Bupas i 3HAUAITH HOr0 3HAUYEHHS:
1) 0,6x + 0,4(x — 20), axiio x = 2,4;

2) 1,3(2a — 1) — 16,4, akmio a = 10;

3) 1,2(m — 5) — 1,8(10 — m), axio m = —3,7;
4) 2x — 3(x + y) + 4y, akmo x =1, y = 1.

CuopocriTs Bupas i 3HAUIITH 1Or0 3HAYEHHS:

1) 0,7x + 0,3(x — 4), akmio x =—0,7;

2) 1,7(y — 11) — 16,3, axmo y = 20;

3) 0,6(2a — 14) — 0,4(5a — 1), axkmio a =—1;

4) 5(m — n) — 4m + Tn, axkuo m = 1,8; n =—-0,9.

IoBeniTh TOTOXKHICTB:
1) @2x —y =y — 2x; 2) 2(x — 1) — 2x =-2;
3) 2(x — 3) + 3(x + 2) = 5x; 4)c—2=5(+ 2)— 4(c + 3).

HoBemiTh TOTOMHICTD:
1) -(m — 3n) =3n — m; 2) 712 —p)+ Tp =14;
3) ba =3(a — 4) + 2(a + 6); 4) 4m — 3) + 3(m + 3) = Tm — 3.

HoB:xrHa OofHi€El 31 CTOPiH TPUKYTHHUKA 4 CM, a HOBXKMHA KOXKHOI
3 IBOX IHIIMX CTOPiH Ha 2 cM OisbIia 3a Hel. 3amUIITh Y BUTJIA-
Il BUpasy IepuMeTp TPUKYTHUKA Ta CIIPOCTITH el BUpas.

IIIupuHa TPAMOKYTHMKA NOPiBHIOE X CM, a JOBKHMHA Ha 3 CM
OispIrIa 3a MIUPUHY. SaAOUIIITh y BUIVIALL BHUPaly MNePUMETP
OPAMOKYTHHKA Ta CIIPOCTITH Iieil BUpPas.
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284.

285.

286.

287.

288.

290.

283. PoskpuiiTe Oy»KKHU Ta CIIPOCTITh BUpPAa3:

1) x— (x — (2x — 3)); 2) bm — (n — m) + 3n);
3)4p —Bp — (@p — (p+ D)) 4) 5x — 2x — (y — x) — 2y));
5) g(6a—§bj—3(4la—33bj;

3 8 110 8

6) —%(2,7m ~1,5n)+ %(2;1 —0,48m).

PoskpuiiTe ny»KKu Ta CIIpOCTiTH BUpaa:
1)a-—-(a—- (Ba - 1))

2) 12m — ((@a — m) + 12a);

3) oy — 6y — (Ty — By — ));

y2e1a-28p)-2[11a-11p).
7 502 4

HoBeniTh TOTOXKHICTB:
1) 10x — (—(5x + 20)) = 5(3x + 4);
2) —(=3p) — ((8 — 5p)) = 2(4 - p);
3)3(@—-—b—-c)+ 5@ —b)+ 3c=8@a - b).
HoBeniTh TOTOMKHICTD:
1) 12a — (—(8a — 16)) = —4(4 — 5a);
2)4x+y —t)+5x —t) —4y=9(x — t).
HoBeniTh, 1110 3HAYEHHS BUPa3y
1,8(m — 2) + 1,42 — m) + 0,2(1,7 — 2m)
He 3aJIeKUTh BiJ 3HaUYeHHS 3MiHHOI.
HoBemiTh, 110 s OyOb-IKOTO 3HAUEHHS 3MiHHOI 3HAYEeHHSA BHU-
pasy a — (a — (ba + 2)) — 5(a — 8) mopiBHIOE OIHOMY i1 TOMY ca-
MOMY YMCJY.
289. IloBemiTh, M0 cyMa TPbOX IIOCTIJOBHUX MAPHUX YUCEJ]
miauTbesa Ha 6.
HoBenmiTh, IO SKIO 71 — HATypaJibHe YNCJIO, TO 3HAUEHHS BUpa-

gy —2(2,5n — 7) + 2%(371 — 6) € TAapHUM YHCJIOM.

©) Bnpabu gns nobmopenns

Cmiaas macoro 1,6 Kr micturs 15 % wmigi. Cxinesku Kijsorpamis

CrinpKm BimcoTkiB cramoButh uncsao 20 Bix csoro:

291.

Mifi MiCTUTBCS B IbOMY CIJIaBi?
292.

1) xBagpara; 2) xyoa?
O
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O

293. Typuct 2 rox HINOB IIITKKM Ta 3 rojJ iXaB Ha Bejocumesni. 3ara-
JIOM BiH mogoJaB 56 KM. S3HaAHZiThb, 3 AKOI0 HIBUIKICTIO TYPUCT
ixaB Ha BeJIOCUIIENi, IKIO BOHA Ha 12 KM/rox 6GijibIlia 3a ITBUJ-
KicTb, 3 AKOIO BiH iIlIOB ITiMIKH.

Kummeba mamemamuka

294. JIpysi Haransa ta Aprem isguin Ha aBTOOYCHY €KCKYPCiio B iHIire
micro. Ha mopory Tyam aBTOOyC BUTPATUB 2 I'OM, a IIOBEPHYBCS
Haszanx 3a 1 rog 20 xB, 60 moixas iHIoro moporoio. Cre:xxaum 3a
cuimomeTpoM aBTOOyCca, APY3i IMOMITHMIM, IO IIPOTATOM MOI3AKU
MBUAKICTh aBTOOyca Oysja cTaJjioo, a mpobir 30iJbmmBecA Ha
200 kM. Busuaure OOBKMHY JOPOTH TYAM i JOpOrW Hasal,.

TMigzomyimecs go bubuenns Hobozo mamepiany

295. O6uucIIiTh 3HaUeHHs KBajpaTa abo Kyoda:

2
)GEYE 25 3) (—%j . O

1Y 5 2. 9 3- 1\
(3 olg) o[E ey)
296. O6uncraits: 1) (-1)2 + (—2)3 — 82; 2) (33 —-(-4)?) - T.

@ Likabi 3aga4i — nomipkyi ogHave

297. V uemmionari micta 3 ¢pyT6osay 6epyTh yuacTts 11 Komana. Kox-
Ha KOMaHJa I'pa€ 3 iHmMNMHU II0 ogHOMYy MaTuy. [loBeniTs, II0
B OyIb-AKMII MOMEHT 3MaraHb 3HalifleThbCsd KOMaHIa, AKa [0
IILOTO0 MOMEHTY IIpoBejia a00 MapHy KiJbKicTh MaTuiB, abo Ie
He IpoBeJia YKOJHOIO.

§ 6. CreniHb 3 HaTypasbHUM NOKA3HUKOM

CTteniHb

|
~ Ld
'@‘ IToOYTOK KiJIBKOX OZHAKOBUX MHOXKHHMKIB MOXKHA 3alHUCATH
y BUIJIALL BUpasy, AKWHA Ha3HBAIOTL CMeneHem.

IOKa3HUK
6 CTeIeHs
4-4-4-4-4-4=4
~_OCHOBa

6 MHOXHUKIB CTeIleHsT
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O
Ockinbknm 4 -4 -4 -4 -4 -4 =4096, To Ka:KyThb, 1m0 umucgo 4096

€ IIOCTUM CcTelleHeM uucJa 4.

Cmenenem 4ucna a 3 HamypanrvHum noxasnuxom n (n > 1)
Ha3UBaIOTh JOOYTOK 7 MHOMKHHUKIB, KOJKHHII 3 AKUX JOPiBHIOE 4.
Cmenenem wucna a 3 noxadnuxom I Ha3HBAIOTHL caMe YHCJO d.

CreniHb 3 OCHOBOIO @ i MOKA3HMKOM N 3aIllUCYIOTh TaK: a”, UuTa-
IOTh: «d B CTelleHi n» abo «n-i CTeIiHbL uucJja a».

a=a-a@ ..-a,n>1
%_l

n MHOXRHHKIB 4
agmo n =1, AKIO n = 2, AKIO n = 3,
a =a a®? — kBagpat umcna a® — ky6 umcaa 4

M IlomaTu y Burjasamgi cremeHs:

“1)aa;  2)bbbb; 3)17-17-17;  4)10-10-10 - 10 - 10.
Poze’sazannsa. 1) aa = a?; 2) bbbb = b*;
3) 17 - 17 - 17 =173 4)10-10-10 - 10 - 10 = 10°.

Bidnosidv: 1) a2; 2) bt; 3) 173; 4) 10°.

NMipHeceHHsA OO cTeneHd

OGuncyieHHs 3HAUECHHS CTeIleHsA € apu()MEeTHUUHOIO [Ii€l0, AKY Ha3u-
BAIOTh nidHecennam 00 cmeneuns.

m BukonaTu migHeceHHSA IO CTeleHdA:
. 3
‘n2 0% HEeE 4 (—gj .
Pose’sasanna. 1)24=2-2-2-2=16;
2)02=0-0-0=0;
3) (-6)> =—6 - (-6) = 36;

o[-

Bionosiov: 1) 16; 2) 0; 3) 36; 4) —i.
125
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3HaK cTeneHsa 3 HaTypaJibHUM NMOKA3HUKOM n

3’acyeMo, AKUIl 3HAK cmenens 3 HAmypaibHUM NOKASHUKOM N.
1) Akmoa=0,T0 0! =0; 02 =0-0 =0; ... . Orsxe, 0" = 0.

2) fAxkmo a > 0, o @" =@-A-...-a > 0 gk fOGYTOK AOZATHUX UH-
n MHOXXHUKI1B

ces. OT:ke, a" > 0 gaa Oyab-axoro a > 0.
3) Axmio a < 0, To Ay HEIAPHOI'0 3HAUEHHS 11 MAaEMO:
a" < 0 (ax 10OyTOK HemapHO! KiIbKOCTi Bi’€MHUX MHOXKHUKIiB);
IJIS TIAPHOTO 3HAUEHHS 71 MAEMO:
a™ > 0 (ax moOyTOK ImapHOl KiJILKOCTi Bi’€MHUX MHOKHUKiB).
OTxe,

Q SIKWO N — HaTyparnbHe 4Yncro, To
© 0" =0 gns 6yab-aKoro n;

a" > 0 gna 6ygb-akmx a > 0 Ta n;
a" < 0 gna dygb-akoro a < 0 Ta HenapHoro n;
a" > 0 gna 6ygb-akoro a < 0 Ta napHoro n.

O6uuncneHHsa 3HayeHb BUPa3iB Ha KinbKa Ain

fAxmoro Bupas MicTHTH KinbKa Ji#, TO CIIOYATKY BUKOHYIOTH IIiJ-
HEeCeHHd 10 CTeNeHs, MOTIM MHOXKeHHS i AiJIleHHdA, a BXKe MOTIiM —
JofaBaHHSA i BifHiMaHHA.

m 3HaliTH 3HAUEHHSA BUpPa3y:
tD3-T7-2% 2@+ 3 (DP+(DHS 4 43: 2
Pose’sasanns. 1)3 —7-23=3—-17-8=3 — 56 =—53;
2) 2 + (-3)%? = (2 + 81)2 =832 = 6889;
3) (C1)° + C1O° = (-1 + 1F = 0°F - 05
4) 4% : 2" =64 : 128 = 0,5.
Bionosiov: 1) —53; 2) 6889; 3) 0; 4) 0,5.

3BepHITH yBary, IIo Oig yac o0umciieHb MOJKHA TaKOXK 3aIllcyBa-
TH KOYKHY JiI0 OKPeMO.

lNoHATTA cTeneHs 3 HaTtyparibHMM MNOKa3HUKOM

W cchopmyBanocs e y AaeHi yacu. Keagpar uucna

BMKOPUCTOBYBanNn Ans obyncneHHs nnowy, Ky yunc-
na — gns obuncneHHs o6’emis. Y [laBHbomy €rvnTi Ta BaBunoHi creneHi ge-
SAKNX YMCen BUKOPUCTOBYBAIM Nif Yac po3B’sidyBaHHSA OKpeMMX 3a[au.
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O

HUM MOKa3HWKOM Tak, Ik MU Lie pobumo 3apas: c3, c*,
¢ i T. . Nporte ¢? BiH 3anucyBaB sik 4OBYTOK: cc.

®paHuy3bkmMin MatemaTtuk PpaHcya BieT BukopumcTo-
ByBaB OykBu N, Qi C He nuwe aAng 3anucis BiANoOBIiAHO
x, 21 x3, a 1 Ans 3anucy cTeneHis, BULLMX 3a TPETIN.
Hanpuknag, 4yeTBepTUin CTeNiHb Y MOro 3anuci BUrNs-
JaB Tak: QQ.

CyyacHuMi 3anuMc CTEeneHiB 3anpornoHyBaB Bu-
OaTHUA dpaHuy3bkuin Matematuk, disunk, dinocod
PeHe [ekapt. Y cBoi npaui «[eomeTpisi», gaTtoBaHin
1634 pokom, BiH CTaB 3anucyBaTtu CTeMeHi 3 HaTypanb-

4

Pene [ekapm
(1596-1650)

@ CdhopmynionTe 03HaYEHHSI CTENEHS 3 HaTypanbHUM nokasHukoM. O Haeegitb npu-

o Knagw CTeneHiB Ta Ha3sBiTb iXHi OCHOBY i nokasHuk. O Ak Ha3uBaloTb APYrun cTe-
niHb 4yucrna; TpeTi cteniHb yncna? O Akum yncnom (OOAaTHUM YW BiO EMHUM)
€ CTeniHb JoAaTHOro Yncrna; CTeniHb Bif €éMHOro Yncna 3 NapHUM MOKa3HUKOM; CTe-
NiHb Bif'€éMHOro YMcna 3 HenapHUM nokasHukom? O Y gkomy MOPSIAKY BUKOHYHOTb
apudMETUYHI Aii B YUNCIOBUX BUpa3ax, WO MICTATb CTEMNEHI?

§ Fosb ' sximo 3agaui ma buxonaime bnpabu

=

299.

300.

301.

298. IIpounraiiTe Bupas3u, Ha3BiTb OCHOBY i MOKa3HUK CTEIleHd:

1) 0,75; 2) (-4 3) (xp)’s

1) (@ - by 5) @ xzng; 6) (@ - b,

3anuIriTe J00yTOK Yy BUIVISAAL CTEIIeHs: 11111
1) o,g : 0,2; 2) (1) - (-7) - (7% T
4) Y (—gj; 5) aaaa; 6) (xy) - (xy);
7)P'P1'8---'P; 8) (m — p)(m — p)(m — p).

MHOYXKHUKIB
ITogatiTe mOOYTOK y BUIVISAi CTEIICHS:
1 0,8 0,8 -0,8; 2)-2:-2): (2) - (—2); 3) mmmmm,

111111
4) (¢ + 3)(c + 3); 5)955555 6) aaa...qa
12

MHOKHUKIB

3anumIiTe CTeNiHb y BUMVIALL JOOYTKY OOJHAKOBUX MHOXKHUKIiB:

4
)7 2% 3) (x -y 4)( “bj.
a+
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O
302. IlopatiTe cTemiHb y BUIVIAAL JOOYTKY OOJHAKOBUX MHOYKHUKIiB:

2

1) 97; 2) c4; 3) (a + b)3; 4) ( ud j .

x—m

303. (YcHo.) O0uucTiTh:

1) 13 2) 0% 3) 5% 4) (7% 5) (-2)%  6) (1)
304. 3HaligiTh 3HaUEeHHA BUPAa3y:

n3%h 22% 3045 415G 5 (D% 6) (D3
@ 305. BukoHnaiiTe mmigHeCeHHSA IO CTEIEHS:

i , 133 1V
1) 37 2) (0,7)% 3) Z] ; 4) (IEJ ;
2
5 D% 6) (0,9% ) —1%) ;. 8) (0,1
306. Burkonaiite migHeceHHS IO CTEIICHS:
N 5 2y, ( 1)“.
1) 5% 2) (1,5)% 3) 7j ; 4) 13 ;
3
5) (-3)% 6) (-1,7)%; (f) —léj ; 8) (-0,2)*.

307. 3anoBHITH TAOJUIIO B 30IMMNTI:

n 1 2 3 4 5 6 7 8 9 10
2n
3n

308. PoskyaniTe HaTypaJibHI YMcJa HA IPOCTI MHOMKHUKM, BUKOPHUC-
TABIIN B 3aII1CY CTEIIiHb:

1) 16; 2) 27; 3) 50; 4) 1000; 5) 99; 6) 656.
309. 3HaiigiTh 3HaUeHHsS BUPAa3y:

3
1) -5 2)—[—2); 3025 4D

310. O6uucaiTs:

2 3
1) 73 2)—[—3; 3) —(—15; 4) ~(-1)'5,

311. IlopiBHAliTe 3 HyJeM 3HAUYeHHs BUpasy (BiAMOBiaL 3amuIIiTh
Yy BUTJIAAI HEPiBHOCTI):
1) (-5,7)% 2) (-12,49)% 3) —537; 4) —(-2)°.
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(@,
312. IlopiBHANTEe 3 HyJeM 3HaAYeHHA BUpasy (BiANOBiAb 3amUIIITH
Yy BUTJIAAI HEPiBHOCTI):
1) (-4,7)% 2) (-2,3D%4 3) —(-2)% 4) -(-3)".
313. 3HaligiTh 3HaUeHHsS BUPAa3y:
1) 0,2 - 252 2) %0, 3) —4-(lj4'
’ 0,13’ 2)’
Y 2. 2Y
4) 0,01 - (-5)%; 5) (5 15j ; 6) [6. 3j ;
7) 52 + (-5)%; 8) (3,4 — 3,6)%; 9) (1,8 + 4,8)%.
314. O6YUCIITD:
. 40 30 5 (1),
1) 0,5 - 404 2) 0,?, 3) -5 [5j ;
2 2 4
4) (—zj -16; 5) (12 : gj ; 6) (—3-g] ;
8 7 9
7) 62 — (—6)3; 8) (1,7 — 1,9)%; 9) (2,5 + 8,5).
315. Yu € nmpaBUJIBHUMHU PiBHOCTI:
1) 32 + 42 = 5% 2) 42 + 52 =62
3) 23 + 33 =53, 4) 26 1+ 62 = 10%
5) 13 + 23 + 33 = 62 6) (-5)% + (-12)% = (-13)%?
(3] 316. Hogaiire uncia:
9 24 .
1) 0; 4; 0,16; 2—5, 169; 12—5 y BUIVIAAL KBajapara;
2) 64; -27; 0; 1; —l; 1ﬂ Y BUIVIALL Ky0Oa.
8 125
317. IlonmatiTe umucJa:
1) 5; 125; 625 y BuriAai cremeHsa 3 OCHOBOIO D;
2) 100; 10 000; 10 y Bursiazni cremnens 3 ocHoBoo 10.
318. IlomaiiTe:
1) 8; 81; —125; —64; 0,16; 0,001; 3%; 1% y BUIVISAI KBajpara
abo Kyba umcJia;
2) 2; 4; 8; 256 y BUTJIAAL CTeIleHA 3 OCHOBOIO 2;
3) 81; —27; —3 y BUIIALi cTemeHs 3 OCHOBOIO —3.
319. O6umcaire: 1) cymy kBagpariB uucen 0,6 i —0,7;
2) xBagpar cymu uucesa 5,7 i —6,3;
3) pisHHITI0O Ky0iB uncern 2,3 i 2,2;
4) xy0 cymu uyucera 8,2 i 1,8.
O
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320. 3HaligiTh 3HaUEHHs BUPAa3y:

1 3
1) —x°, axmo x =0; —1; 1; —-3; 3;
)27 1

3

2)a +a®+ ad, akmo a =1; -1; —2;

1
5

4) a® — b2, axkmo a =—6; b = 8.
321. 3HaigiTL 3HaUEHHSA BUPAa3y:

1) 0,01a*, akmo a = 2; —5; 10;

2) 5¢2 — 4, axmpo ¢ =0,2; —0,1; 0;

3) (m + n)3, akmo m =—4, n =-1;
4) 4x2 — x3, axkmo x = 1; —2; —3.

3) (15x)*, sKmo x = %; 1

322. He BUKOHYIOUMN OOYMCJIEHb, IIOPiBHANATE:
1) —2%i (-2)%
2) (-7 i (-6)%
3) (-12)8 i 128;
4) —53 i (-5)3.
323. IlopiBuAliTe 3HAUeHHA BUPAa3iB:
1) —x2 i (—x)?, akmo x = 5; —3; 0;
2) —x2 i (—x)3, axmo x =—-2; 0; 3.
E 324. 3aMiHiTh «3ipouKy» 3HaKoOM >, <, >, < Tak, I[00 oJep KaHa
HepiBHIiCTH OyJa MPaBUJIBHOIO AJA OyAb-AKMX 3HAUeHb 3MiHHUX:
1) a? « 0; 2) —b? = 0; 3) m?2 + 3 « 0;
4) —p? -1 x 0; 5) (@ — 3)% = 0; 6) a® + b? = 0;
N x®+y?+5 %0 8)(m-n?+1=0; 9) —(p + 9)2 = 0.
325. flxoro HaliMeHIIIOT0 3HAUYEHHSA MOKe HabyBaTH BUPA3:
1) a? + 1; 2) 3 + (m — 3)% 3) (a + 8)* — 5?7
326. fAroro HaibOiIBIIIOro 3HAYEHHS MOJKe HaOyBaTH BHPA3:
1) —x2 + 2; 2) —(m — 2)* + 1; 3)5— (a + 9)*?

©) Bnpabu grs nobmopenns

327. 3anuIiTe aApid y BUIVISAAL BiICOTKiB:

1) 0,8; 2) 1,13; 3) 8,3; 4) 0,007.
328. O6uucaits: 1) 9é —71 4,5 — 21 :0,52;
15 15 6

2) i-(—0,1625)— i+1i -1,32.
13 22 11
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O

329. [Ina peAKMX HATYpPaJbHUX 3HAYEHb X 1 Y 3HAUEHHA BUPA3Y
x + 3y pinmurhca Ha 5. YUm ginuThca Ha 5 3HAUEHHS BUPA3Y
Tx + 21y pna Tux caMux 3HaYeHb X i y?

XKummeba mamemamuka

330. IITo6 6yTu 3M0pPOBOIO, JIOAUHA Ma€ IMIOAEHHO BKUBATH 3 T OiJIKiB
Ha KOXKHi 4 KT cBO€i macw.
1) CkinbKu O6iJIKiB Ma€e MiCTUTU HIOAeHHUIN PAaIlioH HiaJiTKa ma-
coio 48 kr?
2) CkinbKu 6iJIKiB Mae MicTUTH Balll IMOAEHHUI paifion?

@ Likabi 3aga4i — nomipkyi ograve

331. JloBexniTh 03nHaky nodinvHocmi Ha 4: HaTypaJbHE YUCJIO HiJINTh-
ca Ha 4 Tonai i TiABKU TOAi, KOJHM YMCJO, 3aIllcaHe MOoro IBOMa
ocTaHHIMU 1uppamMu, OJiIUThCA Ha 4.

§ 7. BhactTuBOCTI cTeneHs
3 HAaTypPaNlbHUM NMOKA3HMKOM

PosrisamemMo BIacTHBOCTI cTemeHs 3 HaTypaJIbBHUM ITIOKA3HMKOM.

MHo)XeHHSa cTeneHiB 3 oAHaKOBMMMU OCHOBaMM

Bupas a®a® € moOYyTKOM [BOX CTeIeHIiB 3 OZHAKOBMMK OCHOBAMI.

3acToCcyBaBIIIN O3HAYEHHS CTEMeHsI, el JOOYTOK MOXKHA IIeperuncaT:

a®a? = (aaa) * (aa) = aaaaa = a®.

3 5 5 3+2

Omxe, a®a? = a®, 100610 a® = a®2. ¥V Toii camuii cmoci6 HeBaKKO
nepeBipuTh, mo x°x*x? = x5t4+2 = x11, Tomy dobymor cmenenie 3 00-
HAKOBUMU OCHOBAMU OOPiIBHIOE CMENEHI0 3 MIE€ caMOI OCHOB80I0 i no-
KA3HUKOM, AKUlL 00pi6HI0E cyMmi nokas3Hukie mroxcHukie. Ilsg BaacTu-
BiCTBh CHpPaBIKYETHCA OJIA KOMKHOTO JOOYTKY CTEIIeHIB 3 OSJHAKOBUMMU
OCHOBaMU.

Onss Oyae-IKOro 4mCja @ ¥ AOBLIBHHX HATYPAJIBHUX YHCEN M
i n cupaBmKyeTbCA piBHiCTBE: a™a” = a™*™,

Ilogedenns. Ana m > 1, n > 1 maemo:

a"a" =aa...a -aa...a =aaa...a=am"".
m n (m +n)
MHOKHUKIB MHOKHUKIB MHOKHUKIB
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Armo, Hanpukaan, m =1, n > 1, To

a-a"=a-aa...a = aaa...a =a"*l,
%/_—/ \—ﬁ/_—J
n n+1)
MHOXHUKIB MHOMKHUKIB
Bunaggkm m > 1, n=1t1am =1, n = 1 po3riamaoTbCA aHAJOTiUHO.
PiBHicTs a™a™ = a™™ HA3UBAIOTH OCHO6HOI0 81ACMUBLCMIO cmene-
Ha. Boua mommproeThbcsa Ha AOOYTOK TPHOX i Oiynbime cremeHiB. Ha-

mpukaan: a™aak = a™mk,
3 OCHOBHOI BJIACTHMBOCTi CTeIleHS BUILIUBAE NPABUJLO MHONCCHHS
cmenenié 3 ONHAKOBAMH OCHOBAMU.

IITo6 TOMHOKUTH CTeImeHI 3 OAHAKOBUMU OCHOBAMH, OCHOBY
3aJIMINAIOTh Ti€lI0 CaMOI0, A MOKA3HUKU CTEmeHiB J04al0Th.

Hanpuxmnax, 37 - 3°=37+5 =312, 7.7 =737l =73+l 74,
a7a2a3 — a7+2+3 — a12
LineHHs cTeneHiB 3 04HAKOBUMMN OCHOBaMMU

Ockinbru a®a? = a®, To 3a o3HaueHHSM uacTKU a’ : a® = a2,

T00TO a? = a® 3. ¥ Toii caMuii cmoci6 HeBa)KKO IepecBimumTmCcs, IO
a'®: a* = all. Tomy wacmka cmenenis 3 00HaKOBUMU OCHOBAMU OOPIiE-
HIOE cmeneHio 3 Mi€ Camol O0CHOB0W i NOKA3HUKOM, AKULL 00PiB8HIOE
pisHuui noka3nukie diseHozo i dinvHuka. 11sa BIacTUBICTH CIIpaBAKY-
€ThbCS JJIs KOXKHOI YaCTKHM CTEIeHiB 3 OJHAKOBMMM, BiIMiHHUMHM Bin
HYJIsI, OCHOBaMU 34 YMOBH, II[0 IIOKA3HUK CTEIeHA MiJIEHOTO OiIbIIINiA
3a IIOKA3HUK CTeleHdA TiJbHUKA.

3

IIna 6yas-axoro uucna a # 0 i JOBiNBHMX HATYpaAJBHHX UHCEN
m i n, Takux, Mo m > n, COPaBIKYETHCH DiBHICTE!

am™ :a® =amm.

Ilogedennsa. Ockinbku @™ "+ a* =a™ "*" =a™, TobT0 @™ "a" =a™,
TO 32 O3HAYEHHAM 4YacTKU Maemo a™ : a" =a™ ™ ".
3 moBeneHOl BJIACTUBOCTI BUILIIMBAE NPABULO OilleHHS CMeneHia.

[Ilo6 nomiJHTH CTemniHb HA CTeliHb, OCHOBH SKHX OAHAKOBI,
OCHOBY 3aJIMINAIOTh Ti€I0 CaAMOIO, 4 BiJl MOKa3HUKA CTEIeHA Jije-
HOro BilHiMaIOTh MOKA3HUK CTENeHs IiJLHUKA.

Hanpurman, 318 :3°=3185=3813;, m?: m=m®:m
62 ‘0]
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MipHeceHHa cTeneHs OO0 cTeneHs
Bupas (a”)® — creminb, ocHOBa axoro € cremeneM. Ileii Bupas MoX-
Ha MOJATU y BUIVIALIL CTEIeHA 3 OCHOBOIO A:

@) =a’-a"a”=a™™ =q73 = g21,

V Toit cammii cmoci6 Mo)kHaA mepecBimuutucs, mo ((x7)3)2 = x42.
Tob6To cmeninv npu niodneceHnHi 00 cmeneHs OOPIBHIOE CMeENeHIo

3 MI€ camow 0CHOB010 i NOKA3SHUKOM, UL0 O0pi6HIOE 0OYMKY NOKa3-
HUKI8 0aHux cmeneuis.

s 6yAB-IKOr0 4MCia @ i AOBINBHMX HATYPAJIBLHHUX YHMCEJ M i n
CIIPaBIIKYETLCA PiBHiCTH: (a™)* = a™n",

n JIOJAHKiB

m\n m _m m m+m+...+m mn
Ilogedenns. @a’)y " =a"a”-...-a”" =a =q™.
e ——

n MHOYKHUKIB

3 ZoBeeHOol BJIACTUBOCTI BUILIUBAE NPABUJIO NiOHECeHHs CMmeneHns
0o cmenens.

IITo6 nmigHecTHM cTemiEL A0 CTEeneHA, OCHOBY 3aJIMIIAITH Ti€IO
CaMoOI0, 8 TIOKABHUKM CTENeHIiB NepPeMHOMXYIOTh.

Hanpugian, (4%)* =454 = 420, (@®)11 = g¥11 = ¢88;
((p3)2)5 — (p3'2)5 — (p6)5 :p6'5 :p30.
MinHeceHHs AO6YTKY O cTeneHs

Bupas (ab)® e crenmenem no0yTKy MHOKHUKIB a i b. Ileit Bupas
MOJKHA IIOZATH V BUIVIALL JOOYTKY CTeIleHiB a i b:

(ab)® =ab * ab - ab =(aaa) * (bbb) = a®b3.

Orxe, (ab)® = a®bs.

Tax camMo miZHOCATH OO CTeIleHs OyAb-AKUIl JOOYTOK.

Ina Oyas-AKHX Ynces @ 1 b Ta gOBiIBHOIO HATYPAJIBHOI'O YHCIIA N
CIIPaBAIKYEThCA PiBHIiCTH: (ab)™ = a™b™.

Iosedenns.
(ab)" = (ab)-(ab)-...-(ab)=(aa-...-a)-(bb-...-b) =a"b".

n MHOKHUKIiB n MHOYKHUKIB 71 MHOMXHUKIB
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O
IIa BJacTUBiCTH CcTeIleHA MOIIMPIOETHCA HA CTeIiHb JO0YTKY
3 TPhOX i OiJIbIIIe MHOMKHUKIiB.
Hanpuknaan,

(mpk)* = m"p"k™; (abcd)" =a"b"c"*d" Tomro.
Maemo npaeuno nidnecenns dobymry 0o cmenens.
11106 nigHecTH n00YTOK HO cTelleHs, NOTPiOHO HmigHECTH 0 ILOIO

CTEIeHA KOKHUM 3 MHOXKHHMKIB 1 oTpuMaHi pe3yJbraTi IepeMHO-
JKUTH.

Hanpurmnazn, (7ab)? =T72a%b? = 49a2b?;
(—2xy)® = (—2)°x%y® = -8x%y°.

3acTocyBaHHS BNacTUBOCTEN CTEMEHS
00 po3B'A3yBaHHSA BNpas

Maewmo:
amqt = am.+n amtn — gmgn
am™:a®>=am™n" ) amr ™ =qaqm: a"
(am)u —_ amn 1 amn = (am)u - (an)m
(ab)* = a™b™ a™b" = (ab)*

Posrinanemo, K MOXKHaA CIOPOIIyBaTH Ta II€PETBOPIOBATH BUpasH,
III0 MICTATH CTeIleHi, oO0umcioBaT IXHi 3HAUeHHs Ta IOPiBHIOBATH.

OITOEEED Copocruru Bupas (a2)? - (aa)s.

. Pose’sazanna. (a?)3 - (a*a)® = ab - (a®)® = aba30 = 3.
Bidnosiov: a3b.

OIOEEE® O6uucauru: 1) 0,713 : 0,71
: 2) 35 - 92 : 272
3) 27 - 0,58,
Posze’azannsa. 1) 0,73 : 0,71 = 0,72 = 0,49.
2) Ilomamo 92 i 272 y BUIMIALi CTENEeHA 3 OCHOBOK 3, MATHMEMO:
92 — (32)2, 272 = (33)2. Omxe,
35-92: 272 —35-(39)2: (332 =35-34:36-39: 363327
3) Ockinbku 0,58 = 0,57 - 0,5, maemo:
27-0,568=27-0,5"-0,56=(2-0,5"-0,5=1"-0,5=1-0,5=0,5.
Bionosiov: 1) 0,49; 2) 27; 3) 0,5.

64 o)
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m ITogaTtu y BUIIALL CTEIIeHsT BUPAas:
. 1) 25a2b%; 2) —64pS.
Poss’azanna.
1) 25a2b* = 52a2(b2)2 = (5ab?)?;
2) —64p% = (—4)3(p?)? = (—4p?)3.
Bionosiov: 1) (5ab?)?; 2) (—4p?)3.

IOE:WS TTopiBHATH 3HaueHHs Bupasis 740 i 4820,

: Pose’azanns. Ockinprm 740 = (72)20 = 4920 j 4920 > 4820 1o T40 > 4820,
Bionosiov: T40 > 4820,

@ Cdhopmynionte ocHoBHy BnactuBicTb cteneHd. O Ccopmyntonte npasuna MHO-
& KEHHsl CTeneHiB, OiNeHHs CTEMNeHiB, NigHECEHHsI CTeneHs 40 CTeNeHs Ta NigHeceH-

HSA OOBYTKy A0 CTeneHs i 3anam’sitavte BignoBigHi opmMynu.

§ Fosb ' sximo 3agaui ma buxonaime bnpabu

(& 332. (Yero.) SIki 3 piBHOCTE} IPABUIBHI:

1) a3 - a® = al% 2) a2a8 - al9; 3) b20 : bt - b5;

4) b6 : b2 = b4 5) (a®)” = a3%; 6) (@®)* = a"?
333. (Ycno.) IlomaiiTe m0OYyTOK y BUTJISALI CTEIIEHS:

1) a"a3; 2) bob; 3) 78 - 713, 4) 5 - 511,
334. 3anuIiiTe f00yTOK y BUIVISIAI CTEIIeHs:

1) x%x7; 2) a?a8; 3) m3m; 4) 29 - 230,
335. IlogatiTe MOOYTOK y BUIVISAL CTEIICHS:

1) p2p?; 2) c%¢3; 3) 4 - 416, 4) c"c2.

336. (Vcno.) IlpencraBre 4acTKy y BUTVIALL CTEIEHS:

1) a” : a?; 2) 314 ;. 31, 3) 8 : ¢c; 4) 1214 ; 1213,

337. 3anuIliThs YacTKy y BUIVISAl CTEIIeHs:
1) b5 : b3; 2) m12 : m5; 3)t6: ¢ 4) x10 : x9,
338. IlogatiTe yacTKy y BUIVIALL CTEIEH:

1) m9 : mb; 2) al0 : ab; 3)97:09; 4) m14 . mis,
339. (Ycno.) IlomatiTe y BUTJIALL CTEIIEHS:

1) (x3)7 2) (3194 3) (c?)>; 4) (9NHH.
340. TlomatiTe y BUTVIAII CTEeIeHA:

1) (m?) 2) (@7 3) (9%)8; 4) (1042
341. TlogatiTe y BUIIALL CTeIeHS:

1) (@Y 2) (€)% 3) (9%)'%; 4) (18142

O
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343.

344.

345.

346.

347.

348.

349.

350.

66

O
342. Sanumits Bupas x!2 y Buriaangl moOyTKYy [OBOX CTeIleHiB,
ORMH 3 AKUX JopiBHIOE: 1) x3; 2) x5; 3) x%; 4) x11,
3anuilriTh CTeNiHb y BUMVIALL HOOYTKY ABOX CTEIIEHIiB 3 OJHAKO-
BuMU ocHoBamu: 1) m’; 2) c'?; 3) 517 4) p8.

ITogatiTe MOOYTOK y BUIJISAL CTEIICHS:
1) 73 - D - (7); 2) aa’a'l; 3) bbbb?;

5 4
49 (x - > - p'% 5) 147 - 14° - 14%  6) {3%} (?] .

3anuiriTe y BUIVISAAL CTEIIeHs BHPas:

1) 123 - 12° - 12; 2) ppp'p;
1\ (3)
3) (a + b)3(a + b)%; 4) (1§j (Ej .

OO0uMCIiThL 3HAYEHHST BUPa3y, BUKOPUCTOBYIOUM BJIACTHBOCTI CTelre-
Hd i Tabauirio cremeHiB 3 ocaoBamu 2 i 3 (muB. Ne 307 ma c. 58):

1) 23 - 24 2) 36 : 3; 3)3:33%-3% 4) 29 : 23,
BuxkonaiiTe migHeceHHsI IO CTeleHd:
1) (xy)% 2) (abo)’; 3) (0,1a)?; 4) (2xy)*%;

4
5) (-2a)% 6) (-0,3a)% 7) (—4ab)?; 3) (—gamj .

3anuilriTh CTemiHb y BUIMIALL OOOYTKY cTemeHiB abo JOO0YTKY
ypceja i cTemneHiB:

1) (ab)’; 2) (2p)%; 3) (-5ax)%;
4

) (—3‘”} ; 5) (<0,1m)>; 6) (-0,07mux)’.
3HaNOiTh 3HAUEHHS BUPAa3y:

18 . @16 8 5 M.
1) 6™ : 6% 2) 0,3° : 0,3°; 3) 4,02° ’

108 110 1Y 1\2 18
4) —; 5| —— == 6) | 1- 1= .
107 )(J ( 4j )ﬁzj (2j
O0uuncIiTE:

17 15 13
1) 910 : 98,  2) 04 . 3) (—llj :(—11) ; 4)
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351.

352.

353.

354.

355.

356.

357.

359.

360.

361.

362.

3HaHIITh 3HAUYEeHHS BHUPa3y:

828" o 4 (Y 0.2 (0.2
gtd 4.45° (-3)"° (0,2)°-(0,2)°

O6uncaiTh:

1)

3712 .

37°.37%’

6'76° gy OO0
622 (0,7)"2-(0,7)°

CmpocriTh Bupas, BHKOPHCTOBYIOUM NOpaBUJia MHOMKEHHS i Ii-
JIEHHSA CTeIleHiB:

1) a” a: ad 2) b7 : b : b3,

3) m12 . m7 - m; 4) p10: p9 . p3-

1) 5% - 512 ; 513; 2)

3)

3anuIlriTh BUpas3 y BUTJIAAL CTEIleHs:

1) (@%* - a¥ 2) (@)% 3) (%) b%; 4) @’ - (@)
IlomaiiTe Bupas y BUIVIAIL CTeII€H:

1) (b¥)* - b7 2) (=% 3) (P :c'% Y mPP® - (m¥.

3anuIlriTh BUPas3 y BUIVISAL CTEIIeHs 3 OCHOBOIO MI:

1) mgng; 2) m7n7; 3) m2n2; 4) m2015n2015.
IlomatiTe Bupas y BUIVIALL CTelleHA 3 OCHOBOIO ab:

1) a5b5. 2) a3b3' 3) a18b18' 4) a2016b2016.
358. 3anuiIiTe f0OYTOK y BUIVISZI CTEIIeHS:

1) a*b?; 2) 49a°x?; 3) 0,001a3b3; 4) —8p?;

5) —32a°b%; 6) —a'db"c’; 7 §x3y3; 8) ———p°¢°.

3HANOITh 3HAUGHHSA X, IJA AKOIO CIIPABAMKYEThCS PiBHICTH:

1) 35 .32 35+x; 2) 27 .98 _ 21+x;

3) 4% - 45 = 48, 4) 98 : 9% = 95,

SHaUIITh 3HAYEHHSA X, OJA AKOI'0 CIPaBIKYyEThCS PiBHICTD:

1) 1,8°:1,8=1,8""7 2) 19% : 197 =199 3) 412 : 4% =47,

3aMiHiTh «3ipOUKy» CTelmeHeM 3 OCHOBOIO p, nme p # 0, Takum,
1100 PiBHICTH cTaJja TOTOKHICTIO:

) p":x=p% 2) x : p° =p

3) p¥ : « - p* =pT; 4) = : p? - pt =p'°.

3aMiHITh «3ipOUKy» CTelleHeM 3 OCHOBOIO d TaKUM, I00 PiBHICTH
cTajia TOTOXKHICTIO:

7 9

1) a?: «=a; 2) a® - « =a" a*-x-a 19

=a .
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363.

364.

365.

366.

367.

368.

369.

371.

372.

68

O

IlomaiiTe Bupas:
1) 87%; (163)° y Burisaii cremness 3 OCHOBOIO 2;
2) 253; 6257 y BUIVIAAL CTelIeHA 3 OCHOBOIO 5.
IlomaiiTe Bupas:
1) 97; (813)° y Burnami creneHs 3 OCHOBOIO 3;
2) 100%; 1000° y Buriagi cremeHs 3 ocHOBOIO 10.
OO6UMCIIiTh, BUKOPUCTOBYIOUM BJIACTHUBOCTi CTEIEHiB:
1) 256 : 25  2)243:3.9; 3 12575 ) 100-107

5% .25 10°-1000
IlogatiTe y Buriani crenend (n — HaTypaJibHE YICJIO):
1) x5x™; 2) x%: x", n <8;
3) x": (x®- x%), n>17; 4) x2m 1 x" - 13,
5) (x> 6) (—x*)*".
3HaHIiTh 3HaUeHHs BUPAa3Y:

1\2

1) 53 - 23; 2) (Zj -20%; 3) 0,213 - 513,
4) (1,5) (13) ; 5) 0,56 - 2% 6) 12 3]

O0uncaiTh:

5 9 10 9
1) 0,257 - 47 2) Gj -14°%; ) (1%) '(%) ; 4) 1,57(3.

3HaHIITh 3HaUueHHs BUPas3y, BUKOPHUCTOBYIOUHM BJIACTHMBOCTi CTe-
IIeHiB:

9° 8" 27°.9* 25* 125"
1) 3_77 2) 4_8’ 3) 813 ’ 4:) 57.
370. 3ualifiTh 3HAUEHHS BUPAa3y:
y 5 .78 2 217.3% 3 36" | A 27
35" 245 212 gl0’ 18*"
Oo0uuncaiTh:
. 79 . 408 . 2 612 - 3 98 57 - ﬁ
3438 ’ 210 g1’ 100% ’ 245"

IlopiBHANTe 3HAUEeHHA BUPAa3iB:
1) 619 i 365, 2) 1020 i 2019,
3) 514 i 267; 4) 23000 i 32000.
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©) Bnpabu gra nobmopenns

373.

374.

375.

376.

CupocriTs Bupas:

1) 5,2 - 6a; 2) —4,5b - 8; 3) —5x - (-12);

2 3 1 2
4 m 2k 5y 1-x-|-12y |; 6) —1,8a - (-b) - 5e.
)3m4 )3x( 7yj ) a- (=b) - 5S¢

Bapricts gmearxoro ToBapy cranosuja 80 rpH. Cmouarky ii 3uu-
suan Ha 15 %, a morim migBuimuan Ha 10 %. S3HAKIITH:

1) BapTicTh TOBapy MicJIA SHUKEHHS,;

2) BapTicThb TOBapy MicJs IIiABUITIEHHS,;

3) AK caMe i Ha CKiJIbKU I'PMBEHBb 3MiHUJIACA BapTiCTh TOBapY;
4) AK caMe i Ha CKiJIbKM BiJICOTKiB 3MiHmMJacA BapTiCTh TOBapYy.

Hexaii a + b = 5 i ¢ = —2. 3uaiigiTs 3HAaYEeHHA BUPAa3y:

Da+b-c; 2a-2+b 32 ge@+b - 40).
C

Cuopocrits Bupas 1,7(1%(1 — 4bj -1,5(1,2b — a) i 3HAUAITH HOTO

3HaUueHHdA, AKIIO0 a = 5; b = —10.

Xummeba mamemamuka

377. CryneHT-Xxyno:KkHUK MaKcuM OTpUMAaB CBiil mep-

muii ronopap y posmipi 4000 rpH 3a Hanucamy
KapTuHy. I3 1poro mpuBoAy BiH BHPININB IPH-
BiTaTu OYKETOM TPOAH]I CBOIO BUKJIQJAUKYy MIC-
rernrBa Jlapucy BacuiriBmy. Ky HabigbIry
KiJIbKicTh, TposdHA 3MoxKe npuzbarm Makxcum,
AKII0 BUTPATUTL Ha OYKeT MOJIOBUHY Tiei cyMmu,
SAKY OTpPUMAE IIic/isi BUpPAXyBaHHS 3 TOHOpapy
npubyTKOBOro mozaTrky B poamipi 18 % Ta
1,5 % B=BificbkKoBOro 360py, 3a yMOBH, IO OJHA
TposHAa Komitye 100 rpH i GykerT mMae micTuTU
HemapHy KiJbKicTh KBiTiB?

Tligzomyimecs qo bubuenns Hobozo mamepiany

378. Banurrite KoedilieHT 6YKBEHOr0 BUPAa3y:

1) 5¢; 2) —2a; 3) 0,17kb;
1
4) —gm; 5) acx; 6) —ad.
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@ Likabi 3aga4i — nomipkyi ogHave

379. [Tamo m’ATH Pi3HUX JOAATHUX UMCEJ, IKi MOKHA PO30MTH Ha IBi
rpynu Tak, Io0 CyMH 4YMCes Y KOXKHI 3 rpyn OyJam OgHaKOBHU-
mu. CKijlbKOMa crocobaMu Iie MOYKHAa 3po0ouTu?

§ 8. OpHouneH. CraHpapTHUIA BUrNSA OQHOUIEHA

OpHouneH

PosriisiHeMo Bupasu: 7, —%; a® -b; Tb°m; 4a?-(-5)ac.

Ile — umcaa, 3mMiHHI, iXHi cTemeni # moOyTKmu. Taki Bupasu Hasu-
BalOTh OOHOYIeHAMU.

IMini Bupasm — umcaa, 3MiHHI, iXHi cTemeHi ¥ HOOYyTKM — Has3u-
BaIOTh 00OHOYEeHAMU.

Bupasu a + b% ¢ — 5m; 0,9a%: m He € OZHOWIEHAMH, OCKiIbKH
MicTATE Oil JomaBaHHs, BifHiIMaHHSA, JiJIeHHS.

O,EI,HO‘-II'IeH CTaHOAQPTHOro BuUrnany

Cunpocrtumo omHouneH 4a’ * (—5)ac, BUKODUCTABIIN IIePECTABHY
Ta CIIOJYUHY BJIACTMBOCTI MHOKEHHS:
4a? - (-5)ac =4 - (-5)a’ac = —20a3c.
3siBmu omgHousneH 4a? - (—5)ac go Burnany —20a3c, KaKyTb, IO
3BEJIN 1Ooro do cmandapmmuozo 6uzasady.

SAxmo ogEO4YJIEH € J0OYTKOM, O[O0 Ma€ OAWH YHCJIOBUM MHOMKHUK,
3aITMCAHWI Ha IEepPIIOMY MicIli, a iHIi MHOXHHMKH € CTEIIeHIMH
pPisHHX 3MiHHMX, TO TAKHUH OAHOYJIEH HA3HUBAIOTH 0JHOYLLEHOM
cmandapmmno20 eu2nady.

Onuounenu 5; —9; b; —p® — TeXK OTHOUIEHNW CTAHJAPTHOTO BUTJIALY.

KoediuieHT i cTeniHb ogHouneHa

OueBHUIHO, IO OO0 CTAHZAPTHOI'O BUIVIALY MOYKHA 3BECTH OyIb-
AKUN omgHOUWIeH. YMCJIoBMII MHOMKHUK OJHOUYJIEHA CTAaHIAPTHOI'O BU-
IIA4y Ha3UBaIlOTh Koe@diyi€nmom IbOoro OJHOUYJIEHA.

Hanpuxriaz, koedimnieaTom ogHouseHa —20a3¢ € yucao —20, a Koe-

.. 7 o 7

(dimierTom ogHouNIeHa —b” — UMCIO —.
11 11
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O
HAxito omHOUNIeH Mae koedimieHT 1, TO
g o OR Qi ’ > 1-c¢%d=c2d
Or0 He 3aNHUCYIOTH
> J
SArxmo ogHounen mae Koedimiert —1, To > 1-p7 -
3aIMCYIOTh JIAIIE 3HAK «MiHyC» 4 y
ll [nsi KOXXHOrO 0OHOYIEHa MOXHA BKa3aTW (io2o cmeriHb. \

Cmenenem o0nownena HA3ZUBAIOTH CYMy IOKA3HHUKIB CTeIeHiB
ycix smiHHEHX, AKi BiE MicTuTh. SKmO oxHOYNIEH He MicTHUTH
aMiEHEHNX (TOGTO € YHCIOM), TO BBa’)KalOTh, IO HOro CTEIiHb
IOPiBHIOE HYJIIO.

Hanpuxinan, ogmouneH 4a?b’c® — me omHouneH 12-ro cremeHd,
amre 2+ 7 + 83 =12; m'n — oxgHousnen 8-ro cremens, amxe 7 + 1 = 8;
—5a* — ogHOUJIEH 4-TO cTemeHs; 5m — OXHOUJIEeH 1-TO CTemeHs.

SIKIII0 OmHOUJIEH He MIiCTHUTL 3MIHHHUX, TO € omHousgeHoM O-ro cre-
neus. Tak, HaIpuKJaamL, ogHOUWIEH —7 € omHougeHoM (0-To cremens.

@ Ak BUpa3 HasmBawTb ogHoureHoM? O Akun BUIMSIA OOHOYNIEHA HA3MBaKOThb
& CrangapTHuMm Burnsgom? O HaeegiTb npuknag ogHoYNeHa CTaHA4apTHOrO BUMMSIAY
®  Ta Ha3BiTb Moro koegidieHT. O LLlo Ha3nBaloTL CTENEHEM OHOYNEHa?

§ Fosb ' sximb 3agaui ma buxonaime bnpabu

(L] 380. (Vcro.) fIxi 3 BupasiB € ogHOUIEHAMM:

1) 4,5a2%b; 2) —0,45mpc; 3) a? - 9;
4) p - (-0,2); 5) a*am; 6) (—g D+ 7) m;
7 x—y; 8) c'?: c?; 9) 5(m + p)’;
10) —m; 11) —4,9; 12) 0?
381. (YcHo.) HasBiTh ogHOUJIEHN CTAHAAPTHOTO BUTJIAAY Ta iXHi Koe-
dimienTn:
1) 5xy; 2) —4ama; 3) 9a2ba3b;
4) —a"b3; 5) 0,2a - 3b; 6) —2xyt;
7) x9%7; 8) 1T; 9) 4 - 7b.
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382.

O
dAxi 3 Bupasis € ogHouseHamu? Cepen OSHOUJIEHIB YKaMKiTh Ti,
AKi 3aIMCcaHO Y CTaHJZAPTHOMY BUIVISIi:

1) 5a - 3b; 2) —Tx2y; 3)a?—-a+1; 4) x - xy - T;
5) (%a —lj - 5; 6) —m2; 7) 12 + m; 8) —145;
9) 4(x — y)%; 10) p!8; 11) 1 : x; 12) —xytm.

383. 3BeniTh OMHOUJIEH O CTAHAAPTHOT'O BUIVIALY, VKAMKITh HIOT0
KoediIlieHT 1 cTemiHb:

1) 7a’a3a; 2)8-a-0,1lm - 2p;
3) 5t - (—4at); 4) —1§m4 - 12m2p;
5) —5a? + 0,2am” * (-10m); 6) t3- (-p)" - t.
384. 3BediThL OMHOUJIEH A0 CTAHIZAPTHOI'O BUIVIALY, VKAXKITh HOro Koe-
(dimieHT i creminb:
1) —Tm?b - 8mb?; 2) 5m - 2a - (—3b);
3) —Ta - (-5a?); 4) —2,2a? - %ﬁp;
5) —a * (-0,2a%p) * (-0,3p%); 6) ¢ - (-a) - (~c*a) - a".
385. 3uaiifiTs, 3HaAUEHHS ONHOYJIEHA:
1) 8,5a2, axmpo a =4; 0,1; 2) —4m3, axmo m = 0; —1;
3) 10xy, axmo x = 1,4, y = —5;
4) —0,01a?c, akmpo a =5, ¢ = 2.
386. O0uucIiTL 3HAYCHHA OSHOUJICHA:
1) 1,6a2, akmo a =—5; 0; —1;
2) 5b2%c, axkmo b=0,2i¢c=0,1;b=-0,41ic=2.
387. 3anoBHITH TAOJUIIO B 30IIINTI:
a 2,5 2 |-1,5| -1 |-0,5| 0 | 0,5 1 1,5 2 2,5
4q2
_2a2

=

389.

72

388. 3uaiigiTs:

1) 3HAUeHHA X, IJSI AKOr0 3HaueHHsA oxmouseHa —(0,8x mopiBHIOE
0; 1; -1; 12;

2) 3HaueHHA a i b, AJsg AKUX 3HAYEHHA OogHOUYJeHa 15ab mopis-
mroe 10; —60; 0.

SHAUIITh:

1) 3HaueHHA a, OJId AKOro 3HaUueHHA omHousieHa —(0,6a TOpiBHIOE
0; —3; 12; —-300;

0]
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2) mapy 3HaueHb X i y, AJId AKUX 3HAUEHHA ofHOUJIeHa 12xy mo-
piBuioe 15; —120; O.

390. (YcHo.) Yu € mpaBUJIBHUM TBepPAKeHHA? Y pasi cTBepaHOI Bin-
IMOBiZi OOr'pyHTyHTe ii; AKIIO BiANOBiAL 3amepeuHa — HaBEOiTh
MIPUKJIAM, 1[0 CIPOCTOBYE TBEPI KEHHS.

1) OgHousner Tm? gna Oyob-AKUX 3HAUeHb m HaOyBae AOZATHUX
3HAUCHD;

1 4 ‘s
2) oHOUJIEH E p” nna Oyab-AKUX 3HaueHb p HabyBae HeBimeM-

HUX 3HAUEHb;
3) oguousen —12a? nnsa 6ynb-AKUX 3HAUEHDb a HAOYyBAa€ BixeMHUX
3HAYEHD;
4) ogrouneH 8b3 nna 6yop-AKMX 3HAYeHb b HaOyBae ITOJATHUX
3HAUECHbD.

391. 3maiimiTh 00’eM HPAMOKYTHOrO HapaJieJelrimena, BUCOTA SKOTO
IOPiBHIOE X CM, IIIMPHHA Y 3 pasu OiJIbIlla 3a BHCOTY, a JOBXKMHA
y 2 pasu OijbIia 3a ITUPUHY.

392. IllupuHa HIPAMOKYTHHKA JOPiBHIOE b OM, a OOBXKMHA BTPHYIL
OiypIlia 3a IMUPUHY. SHAHLITH IJOIY HPAMOKYTHHKA.

@ Bnpabu gad nobmopenns

393. Po3kpuiiTe fy;KKHU Ta CIOPOCTITHL BUPAa3:
1) 3(12x — 5) + 4x; 2) Mla—1) — 7a + 13;
3) 4,2(x — y) + 3,5(x + y); 4) 12 - 5(1 — x) — 5x.

394. Cepen BupasiB 3(y — x), —3(x — y), —3x — 3y, —3x + 3y 3HAUAITH
Ti, IIT0 TOTOYKHO PiBHiI Bupasy 3y — 3x.

XKummeba mamemamuka

395. Iloppyxxa, Jleomim Ta OKcaHa, BiIKPHJIM JEIO3UTH IO
100 000 rpH KOXHUM i JOMOBUJNCS Uepeld PiK MOPiBHATU OTPHU-
MaHi BiJ IuX AENO3UTIB NpPUOYTKU. JIEOHiJ BiAKPUB MEIIO3UT
y 0aHKY, 10 HapaxoBye 4 % ImokBaprajabHO, a OKcaHa — y 0aH-
Ky, 1110 npuiiMmae romtu mmig 17 % piunwux. Yuit npubyTox uepes
PiK BUABUTHCA OiJIBIINM i Ha CKiIbKU?

Tligzomyimecs go bubuenns Hobozo mamepiany

396. Cmpocritek Bupas: 1) —4a - (—0,5b); 2) 10c - 0,1d;
3) 0,25y - (-40x); 4) 4c - (—2a) - (—3b).
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@ Likabi 3aga4i — nomipkyi ogHave
397. 3adaua Cmengopocvrkozo ynisepcumemy. Ilo6 nporymepyBaTu

BCi CTOpiHKM KHMXKHU, IpykKap BuxkopuctaB 1890 mudp. Criab-
KU CTOPiHOK Y IIifl KHMMKITi?

§ 9. MHOXXeHHS1 OAHOUNEeHIB.
MigHeceHHs oagHOUNEHA A0 CTeneHs

MHoOXXeHHSsa OOHOUNEHIB

Ilix yac mMHOMCEHHA 00HOUIeHI8 BUKOPHUCTOBYIOTH BJIACTUBOCTI MHO-
JKEeHHSA Ta IIPABUJIO MHOKEHHS CTENEHIiB 3 OJHAKOBUMU OCHOBaMM.

OIITOEEED Hepevuosutu ogmowrenn —3x3y” i 5x2y.
: Pose’azanna. —3x3y" - 5x%y = (-3 - 5)(x3x?)(y'y) = —15x518.
Bionogiov: —15x°y8.
HoObyTKkOM OyAb-IKHX OSHOUJIEHIB € OJHOUJIEeH, SAKHI 3a3BHUAN
HoJAaloTh y CTaHZapTHOMY BUIVIAAL. AHajoriuHo mo npurjgany 1

MOJKHA MHOXKHUTHU TPHU i OiJbIlle OJHOUJIEHH.

1 2
(ITOEEED Buaiitu 106yTOK OHOUTEHIB —Eazb : gab7 -(—6a7b13),

Posé’szanns. —la2b-gab7 -(—6a"b13) = —l-g-(—G) - (@2aa") x
2 3 2 3
x (bb7b13) = 2410p21,

Bionosiov: 2al0h21,

NMipHeceHHA ogHOUYNeHa Ao cTeneHs

IIixg uac nionecenns oOnHousena 0o cmenens BUKOPUCTOBYIOTh BJIa-
CTUBOCTi CTeIleHiB.

m IligHecTy omHOUJIEH:

. 1) —2x%y go Kyba; 2) —p’m? 1o YeTBepPTOro CTeIleHH.

Poss’szanns.

1) (-2x%y)® = (-2)%(**)%y? = —8x%%;

2) (p'm?* = ()P (m?* = pPm®.

Bionosiov: 1) —8x5y3; 2) p28m8,

PeszyabraTom mimHeceHHs OAHOUYJIEHA O CTENeHs € OJHOYJIEH,

KU 3a3BUYall 3alIUCYIOTh Y CTAHAAPTHOMY BUTJIALI.
74 O
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O
Posrinamemo 11e Kinbka IPHUKJIALIB.

3

Cupocrutu Bupas (—gxy‘r’j -18x°y.

: 2 5\ 2\’ 8
Pose’;zsannﬂ.(—gxy5j -18x5y = (—gj -3c‘°’(y5)3 . 18x5y = (_E . 18) X

1
x(x°x)- (y"°y) = =52 x"y"

Bionosidv: -5 %xgym.

OIITOEEED Honaru ogmounen 16m8pl0 y Burnsai xBagpara omHO-
* YJleHa CTAHAAPTHOIO BUTJIAAY.

Pose’asanns. Ockinbru 16 = 42, m8 = (m4)2, p10 = (p®)?, o
16m8p10 = 42 - (m4)2 - (p5)? = (4mipd)2.
Bionosidv: (4m*pd)2.

@ Aki npaBuna Ta BNacTMBOCTI BUKOPUCTOBYIOThL Mi, Yac MHOXEHHSI OOHOYNEHIB; Nia-
o HeCeHHst ogHouneHa 4o cTeneHa?

§ Fosb ' aximb 3agaui ma buxonaime bnpabu

@ 398. (Ycno.) IlepeMHOKTE OTHOUJIEHN:
1) 3x i by; 2) —a i 2b; 3) 4x2 i —2y; 4) -3m?2 i —n?2.
(2] 399. Bukonaiire MHOMKEHHs OJHOUJIEHIB:

1) 1,5x - 12y; 2) —p? - 9p%;
3 7 2 3
3)8a-|——a' |; 4) ——a-(-12ab°);
) ( 1 j ) 3 ( )
5) 0,7mn? - (—m"n3); 6) —0,2m"p? - (—4m?p);

7) -0,6ab’c® - 0,5a°bc™;  8) %’”"2 (‘%’"j ' §n7,

400. 3HaigiTh JOOYTOK OJHOUJIEHIiB:

1) 20a - (-0,5b); 2) —a? - (-3a"b);

13 3 310 5 5

3)5b-| ——b° |- 2c; 4) —xy° - —x"y°;

) ( : j )5 y oy * Y
3 .9 5 3 7 1 , 2 3 1 3
5) —ab” -| ——a” |-2b°; 6) ——m°p-—m°p-—mp°.
)5 ( 6 j ) g P gmp L mp
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401.

402.

403.

404.

405.

406.

407.

408.

410.

76

O
HepeMHomTe OOHOYJIEHU:
1) —13x%y i 12xy3; 2) 0,8mn8 i 50m?n;
3) —éabz, 15a%p i —% pb*; 4) 20xy?%; —0,1x%y i 0,2x2y2.

SHalgiTh ABa Pi3HUX 3alHcU OfHOUWIeHa —12m2n® y BUrIAmi 1O-
OyTKY [IBOX OJHOYJIEHIiB CTAHZAPTHOIO BUIJIALY.

3HaiiniTe nBa pisHMX 3amucu omHouwireHa 18m?n’ y Burmani mo-
OyTKY:

1) 1BOoX OmHOYJIEHIB CTAaHAAPTHOT'O BUIJISALY;

2) TPbOX OMHOUJIEHIB CTaHAAPTHOI'O BUTJIALY.

(Vcno.) IligHeECiTL OOHOUJIEH O CTEIIeH:

1) (-mn?? 2) (2a*b)%; 3) (-m?®b?)%; 4) (-a?b%)".
IligHeciTh 1o KBajgpaTa OJHOUYJIEH:
1) 3a; 2) 2b%; 3) —4a3b”;
4) —0,1p%*; 5) —lm‘r’; 6) Ep6m8.

5 7
IligreciTh 70 KyOa OmHOUJIEH:
1) 2p; 2) Tm5; 3) —3a3b?;
4) -0,1a"v%; 5) 1 pb; 6) _2 nt,

4 5
BuxkonaiiTe migHeceHHsI IO CTeIIeHd:
1) (—xy®)3; 2) (-Ta’bc?y; 3) (P’m*q®)*;
3

4) (~2a2b)%; 5) (% p2c5] : 6) (—c®m1%a3)°.
IlomaiiTe y Buriami ogqHoUYJIeHA CTAHAAPTHOI'O BUIVISALY:

1 3
1) (-5x)% 2) (Ep‘l) ; 3) (-0,2a%b%%;
4) (—ab’c%)b; 5) (-10a''b); 6) (aBc19)".

409. ITogatiTe Bupas:

1
1) §x6; 0,25mbp10; 121a'8b2¢c* y Burnangi keajgpara ogHOUYICHA;

2) 0,001a?%; -125p3b12; %cﬁmwazl y BAITIAAL Ky6a OJHOUJIEHA.

Axuit ogHOUYNEH CTAHAAPTHOT'O BUIVIALY Mae OyTH B Iy:KKax 3a-
MiCTh TPOITYCKiB, 1100 piBHiCTH OyJsia MpaBUJILHOIO:
1) (... )% =4mS; 2) (... )2 =0,36p%q'% 3) (...)3%=-8cY%

0]
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o
4) ( ... ) =1000c5m!?; 5) (...)=16a%8  6)(..)° =c'%p*?
411. fxwuii ogHOUYJIEH CTAHAAPTHOTO BUIVIAAY IIOTPiOHO 3ammcaTiy 3a-
MiCTh «3ipOUuKm», 00 Ofep KaTu IPaBUJIbHY PiBHICTH:
1) %+ 4m?n = 12m"'n'?; 2) 5a%b + % =a3b’;
3) = - (—2m?p) = 24m3p?; 4) % - (—9ab) = a3b;
5) 5m2a3 + % = —5m2a’; 6) 4m®n - = :—%m2 89
412, fAxkuii ogHOYJIEH CTAaHAAPTHOTO BUIVIAAY IIOTPiOHO 3amucaTy 3a-
MiCTBL «3ipouKu», II00 oJep KaTi HPaBUJILHY PiBHICTH:
1) % - 3m?n3 = 15m3n8; 2) —Tp%x3 - « = 21p2x7;
3) = - (—3a%b% =abb'Y; 4) 12pm - « _ 1 3m?
413. CopocriTh Bupas:
1) 156m? - (4m?3)?; 2) —0,5m® - (2m3)*;
3p4y4 1 .3 2 4 ’ 5
3) (3a°b*)* - | ——ab” |; 4)| ——ac” | -18a’c.
81 3
414. TlomaiiTe y BUIVISAL OOJHOUJIEHA CTAHIAPTHOT'O BUIVISALY:
1) 6a3 - (2a%)?; 2) —0,8a* - (5a")3;
2 7T\4 1 3 4 4V 4
3) (-2b%a’)" | ——a’b |; 4)|—-——mn” | -25m™n.
8 5
415. TlomatiTe BUpas3 y BUIVIAAL HOOYTKY UmcJa 5 i KBagpara JesIKOro
BUpPAa3y:
1) 5a4b?; 2) 20¢td?ms; 3) % p2.
416. 3anuIliTe BUpas y BUIVISAL OJHOUJEHA CTAHZAPTHOI'O BUIVIALY:
3
1) (8ab?)? - (0,5ab)3; 2) @m%sj (~4m")?;
3) —(-m?n??* - (Tm3n)?; 4) (-0,2x3¢")? - (10xc3).
417. CopocriTh Bupas:
3
1) (10m2n)? - (3mn?)3; 2) (—%ab?’J - (4a°)%;
3) —(8a°m?? - (-a*m)*; 4) (-5xy%* - (0,2x5y)".
418. TlomatiTe OSHOUJIEH Y BUIVISAAL JOOYTKY ABOX OJHOUJIEHIB, OTUH
3 AKUX JOpiBHIOE —4ab?:
1) 8a2b2; 2) —%ab‘*; 3) —7,8a3b%; 4) 1%a3b2.
O 77
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419.

3

421.

422,

O
ITogatiTe omHOUYNEH Yy BUIVIALL JOOYTKY ABOX ONHOUJIEHIB, OJMH
3 AKUX NOpiBHIOE 3mn?:

1) 12m2n2; 2) —imn5; 3) —6,9m"n?; 4) 1%m8n2.

420. 3anuIriTe y BUIVISALL OZHOUJEHA CTAHJZAPTHOI'O BUIVISALY
(n — HaTypaJIbHE YMCJIO):

1) (_O,zan+5 bn+2) . (O’5an—2bn+3)’ n > 2;

2) (2a2nb5)3 . (_3a3b3n)2;

3) (a2b3)n . (a2nb)3 . (a2b3n)5;

4) (x2n—1y3n+1)2 . (x3n—1y2n+1)3.

Bigomo, mo 3ab? = 7. 3HaiigiTh 3HAUEeHHA BUPA3Y:

1) ab?; 2) 5ab?; 3) —9a%b*; 4) 27a3bS.
Bigomo, mo 5xy? = 9. 3HaiiniTs 3HAUEHHA BUPA3Y:
1) xy?; 2) Txy?; 3) —25x%y*; 4) 125x3y5.

©) Bnpabu grs nobmopenns

423.

424.

425.

I mepeBe3seHHA IMTKOJSAPIB 0 JIITHHOTO O03IJ0POBYOTO TaboOpy
BUKOpHCTAJIN 3 MikpoaBToOycum Mapku «['asenb» Ta 2 MiKpo-
aBTOOycm Mapku «Borman». ¥ KoxkHIilT «['aszeimi» posmicTmiocs
I0 X y4YHiB/y4yeHUIlb, a B KOKHOMY «Borgmani» — mo y yuHiB/
yueHUIb. CKiJIBKM BCHOTO YUYHiB/yUYeHUIlb IIPUOYJI0 10 Tabopy
Ha BiAIIOYMHOK 3a3HaUeHMM TPaHCIOpTOoM? SalMIIIiTh BiAIOBigbL
y BUTJIAAL BuUpasdy i 3HaAWAITL Woro 3HaueHHs, aAKmo x = 20,
y = 22.

3aMiHITL «3ipOUKy» TaKMM BHPA30M, II[00 PiBHICTH OyJja TOTOMK-
HiCTIO:

1) (b3)2 c g = blO; 2) (m2)3 c e = _m14;
3) (@ ah?: x=a 4 nb-(n-nd?=x-(ndh.
n+l rmn+2
OOumciiTh 3HAUYEHHS BUPa3y —————, fle n — HaTypaJbHe
14
YHCJIO.

XKummeba mamemamuka

426.

78

Yepes cTUpaHHA T'yMOBUX IIOKPHUIIIOK
KOJKHUIM aBTOMOOiJL IIIOPOKY PO3Ciioe
B noBiTpsa 10 Kr rymoBoro nmiay. Hexaii
y HeBesmKkomy micteuky Ha 1000 pomun
KOJKHa YeTBepTa POAWHA MAa€ aBTOMO-
0inb, a 5 % ycix poamH MalOTL IO ABaA




Lini Bupasu

aBToMO00Oiai. CKiJIbKM I'yMOBOIO IINJY PO3CiIOTh Y MOBITPSA 3a PiK
aBTOMOOiJIi sKuTEeJaiB IIboro micreuxa?

Tligzomyimecs go bubuenns Hobozo mamepiany

427. 3BenirTs MoAiOHI JOTAHKM:
1) 7a — 6b — 2a + b; 2) -11x + 10y — 3x — 2y;
3) 10,3m — 12,9t + 6,7m; 4) 3¢ +d + 3c — d.

@ Likabi 3aga4i — nomipkyi ogHave

428. BudamHi ykpainuyi ma ykpainku. 3aluIliTh IO TOPU3OHTAJIIX
MIPi3BUINA BUAATHUX YKpPAiHIIB (3a mOTpeOM BUKOPHUCTANTE MO-
IaTKOBY JITEpaTypy UM iHTEpHET) Ta MPOUYMTaiTe Yy BUIiJIEHOMY
CTOBIIYUKY OAHe 3 (MyHAAaMeHTaJbHUX IIOHATH MaTeMaTUKU,
3 AKUM BU O3HallOMHuTecCA B HACTYITHOMY PO3/IiJi.

] RN

1. Bugatauii moer, yueHuii, myOJIilucT.

2. YKpaiHCbKUI MaTeMaTuk, CIIiBaBTOP IIEPIIIOT0 TPUTOMHOTO CJIOBHU-
Ka yKpaiHCbKOI MaTeMaTHYHOI TepMiHoJorii, imimiaTop meprmmoi KuiBcbKoi
oJimIriagu, ogHO(paMiJIens IIepIIoro IpesuaeHTa HesaJleKHol YKpainm.

3. Bupmatuuii moer i XymoKHUK, JiTepaTypHa CHAaIIMHA AKOTO BBayKa-
€ThCSI OCHOBOIO YKPaiHCHKOI JriTepaTypu Ta cydacHoi yKpaiHCHKOI MOBH.

4. OguH 3 HaWBimOMIIIIMX y CBiTi aBiaKOHCTPYKTOPiB YKPAiHChKO-MIOJIb-
CBLKOT'0 MOXOKEeHHS.

5. BumaTHa akTpuca, skKa mepiioo 3400yaa 3Bamua Hapoamoi apTuct-
Ku YKpaiucekoi PCP.

6. YKpalHCbKa XYOOMKHUIA KAaHPy HAIBHOrO MUCTEI[TBA, MAaMCTPUHS
HapoOJHOI'0 JeKOPaTHBHOTO JKMBOIIMCY. BXOAUTHL MO UHCJa HAWBigoOMiIImx
JKiHOK YKpaiHwu.

7. ABTop «EHeimm» — mepIimoro TBOpy HOBOI yKpaiHCBLKOI JiTepaTypH,
HaIICaHOTO0 HapPOJHOI MOBOIO, OAWH i3 3aCHOBHHKIB HOBOI yKpaiHCBKOI
IpamaTyprii.
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AOMALLUHSA CAMOCTIMHA POBOTA Ne 2

3asdannsa 1-12 maomv no womupu eapianmu gionosideit (A-I"),
ceped axkux Jauwe o0uH € npasunvHum. Obepimb npasunvHUil 6a-
pianm 6i0nosioi.

@ 1. fIxuii 3 BupasiB TOTOKHO piBHUM BuUpasy b + b + b + b?

A. bt B.4+b B. 4b I‘.Z

2. fIkuit 3 BUpas3iB € OMHOUTIEHOM?
Tx

A . Tx -y B. Tx+y B.? I. Txy
3.a%:a%=..

A. a? B. a? B.a I.1
(2] 4. Yxasxirs sHauenHs Bupasy (—2)3.

A. 8 b. -8 B. -6 I.6

5. 3anunriTe y BUTJIALI BUpasy KBaapaT cyMu 4yuces m i 3a.
A. (m — 3a)? B. m? + (3a)? B. (m + 3a)? I. (m - 3a)?
6. OGuncyiTh 3HaUeHHA BUpasy 2,5a2, axmo a = —4.
A. -40 B. 40 B. 100 I.-100
{3] 7. Buaiinirs sHauenHs Bupagy —14 é a+8,3b+4 % a —7,3b, AKII0
a=1,9; b =-3,b.

A. 22,5 B. -15,5 B. 22,5 I'. 15,5
18
8. O6uncraiTe — 5 -
27
A. 3 B.9 B. 27 .1
9. (4mp3)2 - (0,5m"p)3 = ...
A. %m%p9 B. 2m8p? B. 2m?3p? I. 2m'%p

i4 10. fAxoro mHaibinbIIOro 3HAUYEHHA MOXKe HaOyBaTu BHUpPas3
1-(a—- 3)?%?

A. 1 B. -1 B. -3 T. -8
11. Vraxitp Haiibinpmme i3 umcen 2300, 3200, 7100 9550

A. 2300 B. 3200 B. 7100 TI. 2550
12. 3natigiTs 3HadueHHs Bupasy 8x2y?, axmo 2xy? = —5.

A. 25 B. -50 B. 50 T. 100
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O
Y 3a60anni 13 nompibno ecmanosumu 8i0nosidnicmv Mix iHpOp-

Maui€en, nosnaveHow yuppamu ma oyxkeamu. O0na 8idnosiov 3aiisa.

13. YcranoBiTh BiamoBigHicTs Mik Bupaszamu (1-3) Ta ixHiMH 3HA-
yenHaAMmu (A-T).

Bupas 3HaueHHsa 8upasy
1. 29: 64 A. 2
1) B. 4
2. 1,54 - (1 —) )
3 B. 8
g 8%-2° I. 16
48

3ABAAHHS AAS MEPEBIPKM 3HAHb AO § 4-4

ij_] 1. Yu € TOTOXKHO PiBHUMU BUPA3U:

1) 8b + 4b i Tb; 2)a+a+aiad
3) m+ 2ai2a+ m; 4) 3(x — 2)1i3x — 2?7
2. IlomaiiTe y BUTJIALL cTeleHsI JOOYTOK:
1)4 -4 - 4; 2)-3-(-3):(-3) " (-3) - (-3).
3. Buxkomnaiite mii:
1) x°x*; 2) x7 1 x2.
(2] 4. Buaiinits sHaueHHs BUpagy:
1) 0,4 - (-5)% 2) 25 — 43 + (-1)°.
5. IlopmaiiTe y BUTJIALL CTelleHs BUPAas:
1) (m?)* - m"; 2) (a®)" : (a®)

6. 3anuinniTh BUpas3 y BUIVIALL OOJHOUJIEHA CTAHAAPTHOT'O BUTJIALY:
1) —0,3m?np? - 4mn?p"; 2) (—%]ﬂajg .

(3] 7. Cupocrirs Bupas:
1) 0,2a2b - (-10ab3)?; 2)(—im2n3 ]4 (4m°n)3.

8. Hosexnith TOTOXHICTB: 2(a + b —¢) + 3(a — ¢) — 2b = 5(a — ¢).

(4] 9. TopiBusiite Bupasu:
1) 512 i 256; 2) 230§ 320,
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O
Jlodamxosei énpasu

i4 10. [ToBeniTh, 10 cyMa TPHOX IIOCJTiTOBHUX HEMAPHUX HATYypPaJb-
HUX 4YlceJ JiIuThcsa Ha 3.

11. fIKoro HaliMeHIIIOT0 3HAYEHHS MOJKe HaOyBaTH BUpPas3:

1) m* - 12; 2) (a + 2)% + 7?2
12. Bigomo, mo 4m?2n = 9. S3HalAiTh 3HAUEHHA BUPA3Y:
1) 12m?n; 2) 4m*n?.

3 icTopil MaTeMaTU4YHOro oniMmniagHoro
pyxy YkpaiHu

MaTtemaTtuyHi 3amMaraHHs € OCUTb NONYNAPHUMU cepen wkonsapis YkpaiHu. Lie n
iHOMBIQYanNbHi 3MaraHHA — MaTeMaTuMyHa oniMniaga, i KOMaHAHI — TYPHIP IOHUX MaTe-
MaTukiB abo MaTemaTtuyHi 60i. YyYacTb y LMX 3MaraHHAX Hafae MOXIMBICTb LUKO-
ngpam AonyvyyMTucs 4o NpeKkpacHoro CBIiTY LikaBUX i HeCTaHAApTHUX 3adad, nepesi-
pUTK CBOI 3HaHHS 3 MaTemMaTtuku, MOBIPUTK Y BNacHi cunu abo BigHanTh B cobi xuct
00 MaTematuku.

BceykpaincbKka yuHiBchbKa oJiMIriaza 3 mMa-
TeMaTUKU TPOXOAUTH IOPiYHO B YOTHPHU €Ta-
nou. Ilepmuii — me MKiJgbHI oJiMmiagu, ApPy-
ruii — parioHHi ¥ MichKi (mis micT oGJsiacHOTO
MiAMOPAAKYBaHHA), TPETili — obJsacHi osrimiri-
anu, oaimmoiagu mict KueBa i CeBacromosisa Ta
ABtonomHuoi Pecny6sriku Kpum. UerBepTuii —
Ile 3aKJIOUYHWM eTall, AKWI 3 IIPHU3epiB Tpe-
ThOTO €eTaly BU3Hadae IepeMOKI[iB BceykpaiHcbKOI oJsimiriamu.
Came 3a mifcyMKaMu 4eTBEPTOTO €TAIly CKJIAJAAETHCA MEPETIK KaH-
OUIATIB OO CKJIaAy KOMaHIM YKpaiuu ajasa yuacTi B MiKHapomHin
MateMaTuuHin omimmmiagi. II1o6 yBiiTHM 10 KOMaHIM, IIEPEMOXKILL
YeTBEPTOTO eTamy O0epyTh ydYacTh Yy Big0ipKOBO-TPEHYBAJIbHUX
300pax, 3a HiCyMKaMH AKUX i (POPMYEThCA OCTATOUHUI CKJALI
rkomaHau. IIlopoky KijmbKicTh mpeacTaBHUKIB YKpainu Ha MisHa-
ponHiil osiMmiani BM3HAUAETHCA 3aJIe’KHO Big il pedTHMHTY cepen
iHmux Kpaiu-yuacuuilb. Illo Bumuii pedTUHT, TO OiJIbINIE yUaCHU-
KiB yBi#AyTh 40 KoMaHAM. PeMTHHI KOMaHIM 3aJIeKUTh BiJ pe-
gysabTaTiB ii BucTyny Ha MiKHapoAHi#l oJsiMmiazi, mpuyoMy Ha
PeiTHHT BIJNBAE Ta KiJIbKicTh 0aliB, Ky BHOOPOJIM yUYaCHUKHU 3a
BCi po3B’sa3aHi Ha oJiMImiagi KOHKYpCHi 3amaui.

IcTopia MmaTeMaTUUYHOTO OJiMHOiagHOTO PYyXy YKpPaiHM pPO3IIoUa-
naca 3 KuiBcbkux marematmunux oJimmiazn. Ilepmia B Yipaixi
oJiMmmiaza mpoimiaa y croauili B mpuMiinmeHHI KuiBcbKoro mep-

82 O
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O

s)kaBHOTO yHiBepcurery (HuHI KuiBchbKuil HaIlioHaJbHUUN YHiBep-
curet imeni Tapaca IlleBuenka) y 1935 pori 3a iximiaTuBm Bumar-
HOTo YKpaimchbkoro maremaruka Mwuxaiiaa IIuaunmosuua KpaBuy-
Ka (1892-1942). Hacrymaoro poky B KuiBchbkili osimniami B3sim
ydJacThb 1 yuHi iHmux mict YKpainu. 3okpema, y 1936 pori cepen
MepeMOoKIIiB oJiMITiagyu OyB XapKiBChbKUU AecATUKJIACHUK OJieK-
cii IToropenoB, AKUIA 3rofAOM IIOB’A3aB CBOI0 HAYKOBY IifAJbHICTH
3 TeOMeTpPi€io, CTABIIN BUAATHUM reoMeTpoM, akamemikom Harrio-
HaJIbHOI akageMil HayK YKpaiHN, aBTOPOM HIKiJIBLHOTO IIiIpYyUYHU-
Ka 3 reoMeTpil, 3a AKUM KiJbKa OEeCATUJIITH YCHIiIIIHO HAaBUYAJIMCS
YKpaiHChbKi IIKoaApi. ¥ ToMy & 1936 pomi OyJsio 3amouyaTKOBaHO
1 palioHHIi oJriMIriagm Ta mpoBeneHo mepmnry BceykpaiHCBKY OJ1iM-
mianmy.

Y 1938 pomi M. II. KpaBuyka 0yJio penpecoBaHO, ajie Hebaigy-
Ki 10 MaTeMaTHMKU MOJIOAI BUeHi 30epersii TPaauIlii0 MIOPivHO
npoBoauT KuiBCchbKy MaremMaTuuHy ojimmiamy. ¥ 1942-1945 pp.
mig yac IIpyroi cBiTOBOI BiliHM oJimMIIiagu He TPOBOAMJINCH, a IIO-
TiM IX IpoBeJeHHs IIOHOBUJIMN. BasKJINBY poJib V OHOBJIeHHI KuiB-
CbKOI MaTeMaTw4HOI oJiimmianm BimirpaB Mwukosa MwukoJsaiioBuy
BorosaioboB, 1110 Ha ToH uac OyB MoJoAuM HpodecopoM (Pi3mKo-Ma-
TeMaTU4YHOTro (HMHI MexaHiko-maTeMaTtuuHuii) garxyiabrery Kuis-
CBbKOI'0 JEePKaBHOT'O YHiBepcuUTETy. ¥ HiCISIBOEHHI POKU OO OPraHi-
3arii KuiBcbKMX MaTeMaTUYHMX OJIiMITiaj ITKOJAPIB 3a IIPOMO3U-
miero M. M. Borosto6oBa mosryumacad BimoMa HayKOBHILA IIeIaro-
riku Ta icropii maremaruxku JIro6oB MukoJsaiBaa I'pamiancska. Ha
Tor yac yuHi 7—10 KJjaciB, IO I[iKaBUJINCSA MaTeMATHKOIO, MaJIU
MOJKJIMBICTD IIOHEisi BigBimyBaTm MareMaTwuHi rypTkmu npu Ku-
iBCBKOMY [€pP;KaBHOMY YHiBepCHUTETi, opraHisalli€o AKUX KepyBa-
aa Jlio6oB MukosaiBHa. 3aHATTSA T'YPTKIB IPOBOAUIMN CTYIEHTH
MeXaHiKo-MaTeMaTu4YHOro (PakyJabTeTy, SKi 3roJoM i oUoJInau Ma-
reMmaTuuHUR onimMmnoiagauit pyx YKpainu. Cepen Hux A. B. Ckopo-
xom, M. Y. dnperko, B. A. Bumencesruii, B. I. MuxaiiioBcbKuit
ra immi. I'ypTriBii Tpaguiiiino 6paan yuacth y KuiBcbKux mare-
matTuuHuX oJiMmiazax. Toxi yuacmmkamu KwuiBchKoi oJsimmiamm
moryu cratu i mKoaAapi KueBa, i yuHi 3 iHmux mict YKpaiau, 60
mo 1961 pory oximmiama mpoBommiacs jauiiie B KueBi. I HuHi, 3a
Tpaguiico, y KuiBcbkiii MmaTeMaTU4HiN oiMmiazi MoKyTh OpaTu
y4acThb yCi 0X0ui IIKOJIAPi.

Came 1961 pixk BBa)KalOTh POKOM 3acHYBaHHA PecmyOmixaH-
CBbKOI oJiMmiagm — B3aKJIYHOTO eTamy MaTeMaTHYHOI oJiMmiamm
B YKpaiHi, SKMI cTaB HPOTOTUIIOM UYETBEPTOT'O0 eTally HUHIIIHbBOIL
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Bceykpaincbkoi yuHiBCbKOI osimmiagm 3 marematuku. 1I1o6 mro-
piuHO 3Mararucs, HeoOximHo OyJio BigOupaTwm CUJIbHY KOMAaHIY
YVUYacHHUKIB, 30Mparuy TAaJaHOBUTHUX NIKOJAPIB II0 Pi3HUX KYTOY-
Kax Ykpainu. Ile saBmanHsa MmorJsia Bupimutu PecmyOaikaHCbKa
MaTeMaTU4YHa oJIiMIIiaza, y SKili Majau MisK co00I0 3MaraTucs Iie-
peMoXKIli yKpaiHChbKUX oOsacHUX oJjimnian, mict Kuesa i CeBacto-
mosia Ta ABToHOMHOI PecnyOsmikm Kpum, To6TO ImKOJMApPiI 3 ycix
perioHiB Ykpaiau. Ot:xe, y 1961 pormi PecnybaikancbKa oJsiMiria-
Ia 3 MaTeMaTUKU CTajla OCBITIHCHKOIO IIOMIi€I0 3arajbHOAepPKaB-
Horo 3HaueHHA. Came 3 ii mepeMoKI[iB Hazasi i (popMmyBagacs Ko-
MaHJa IOHUX MaTeMaTUKiB aJida yuacTi y BcecorosHux osrimmiazax.

3HaUHy pPOJIb Yy BUSBJIEHHI MaTeMaTHYHO O0JapOBAHOI yYHiB-
CBbKOI MOJIOAL Ta 3aJiyueHHi Ii 7o MaTeMaTUYHMX 3MaraHb Bigirpa-
aga Pecny0OnikaHchbka 3aouHa (pismKo-mMaTeMaTHUYHA  IIIKOJIA
(P3®MIII). Ii sanarTa geMoHCTpPYBaIuCA HmjoueTBepra o 16 rommmi
yKpaincbKuM TenebaueHHAM. IlIxkomapi cayxanam mikasi Jekii
IPOBiJHMX MaTeMaTHKiB, 03HAOMJIIOBAJINCS i3 3aBHAHHAMM KOH-
TPOJILHUX POOiT, AKi Majau BUKOHATH Ta HaJicjJaTH 4O OopraHisaTo-
piB P3®MIIl Ha mepeBipKy, a TakoK Opajm ydacThb y B3a0UHiit
oJimIriazi, 3aBHaHHS SIKOI OTOJIOIIYBAJIMCS B Iili mporpamMi. 3a pe-
3yJbTaTaMM 3a0YHUX OJIIMIIiaZ i KOHTPOJBbHMX POOIT BUABIIAIN
MaTeMaTHYHO O00JapOoBaHUX IIMKOJAPIB YKpaiHu, 3ajdydaaud ixX o
yuacTti B ounHomy erami oJgimmiagum P3®PMII, a BuUIYyCKHUKIB
MIKiJI — 10 HaBUAHHA y NPOBIJHUX 3aKJIaJax BUIIOI OCBiTHM YKpai-
HU, 30KpeMa i Ha MexaHiko-maTeMaTmuHoMy (akyabTeTi Kuis-
CbKOTO JIepsKaBHOTO yHiBepcuTeTy. HuHi 6arato BUeHHX CTapPIIIOrO
IOKOJIIHHSA TeILIO BiAryKyioTbesa npo P3®MIII, marosomiyoun, 1o
caMe 3aBOAKHN il BOHU 3al[iKaBUJINCS MaTEMaTHUKOIO Ta IIPUUIILIN
B HaYKY.

3HauHy POJb Yy HIiABUINEHHI I[IKaBOCTi YUHIB JO MaTeMaTUKH,
3aJIyUeHHsA MO0 il OaraTorpaHHOTO CBiTy B3ajgau BigirpaBas
i mopiunnii 30ipHUK HAYKOBO-IOIYJSAPHUX CTaTel AJS HIKOJIAPiB
«¥Y cBiTi MaTeMaTHUKM», IIIO0 IIOUYaB BUXOIUTHU APpyKoM v 1968 poriri.
Cepen aBTOpiB MarepiasiB 30ipumka Oynu i Bimomi mpodecopu
MexaHiKo-MaTeMaTuuHoro (aryiabrery KuiBchbKOTo mep:KaBHOTO
yHiBEepCUTETYy, i OTO CTYIeHTH I acIlipaHTH. A B pemakIiiHy KO-
Jerito 30ipHMKa yBilmm Bimomi yKpaiHCBbKI MaTeMaTHUKU
A. T. Kougoposuu, M. f. JIamenko, M. 1. dapenko, A. . Ho-
poroBueB Ta iumri. IIpodecop KuiBcbKoro mep:KaBHOTO yHiBepCH-
tery Murosna MocumoBuu SapeHKO 10 ocTaHHIX CBOiX AHIB OyB
BiAIOBiZAJIbHUM pPeSaKTOPOM IILOTO BUJAAHHSA. 30ipHHUK «¥Y CBiTi
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MaTeMaTUKW» BUXOAUTH APYKOM 1 HHMHiI, TPOXM 3MiHUBIIN CBili
dopmar, ajse He 3MiHUBIIIA CBOTO 3MiCTy I METHU: MOIYJIAPU3YBaATH
MaTeMaTHUKy cepel IITKOJIAPiB.

Takosxx M. Y. dnperxo nounan 30 pokis (mo 2004 p.) ouosrroBaB
Kypi BeceyKpaiHchKOl YUHIBCHKOI oJliMIiany 3 MaTeMaTUKU, BKJIIO-
yaroun # 1991 pik, Komm yuHIBCBKI MaTemMaTwW4Hi oJimMIiriagm
B YKpaiHi Imocisiu uijibHe MicIle y CBITOBiii MepeKi MaTeMaTUUYHUX
3MaraHb ITKOJISPiB.

Y 1992 poiii HemepeciuHOIO IIOi€I0 OJd YKpa-

IHCBKOTO MAaTEMaTHUYHOTO OJIIMHOiagHOTO pPyXYy

cTajia yuyacTh KoMaHAM YKpainu B MikHapomHii O/Q
mareMmatuuHin oximmiani (MMO), xoua B 1e# pik

3a perJlaMeHTOM KOMAaHJa MaJa JIUIIe CTaTyc

cmocrepiraua. A 3 1993 pory Vkpaima crae Jlorotun MMO
odimitinum ydyacHukoM MikHApOgHOI MaTeMma-

trruuHOl oxiMniagu. IIIKoaapi YKpaiHu rifHO IpPeaCcTaBIAIOTE CBOIO
KpaiHny, IIOPOKY BMOOPIOIOUM 30JI0Ti, CPiOHiI Ta OpPOH30Bi MemaJi.
3aramom 3 1993 mo 2023 pik Ykpaima ma MisKHapomHii mMaTeMa-
TUYHI#A onimniazi Buboposa 171 menans (43 3o0s0Ti, 75 cpibHUX Ta
53 Opom3oBi) i Mae BHCOKHII peUTMHTr 3-moMik 125 Ko-
MaHI-YUYaCHUIIh 3 iHIIMX KpaiH CBITYy.

8§ 10. MHorouneH. Mopai6Hi yneHM MHOrouneHa
Ta iXx 3BeaeHHs. CTteniHb MHOrouneHa

MHorouneH

Bupas 7Tx%y® — 5xy” + 9x° — 8 e cymoro ogHOunenis 7x%y3, —5xy’,
9x° i —8. Ileit BUpa3 HA3UBAIOTH MHOZOUTLEHOM.

Mnozounenom HA3UBAIOTH Cymy O,II;HO"IJIEHiB. J

OmHOYJIeHN, 3 AKUX CKJAJAETbCA MHOTOYJIEH, HA3UBAIOTh Y/aeHd-
mu muozounewa. Hampuxrnana, muorowren 7x?y® — 5xy” + 9x® — 8
CKJIaaeThes i3 woTuphox uienis: Tx?y?, —5xy’, 9x° i —8.

Muorounen, AKUI MICTUTHL IBa YJIeHU, HA3UBAIOTL 0604/leHOM,
MHOTOYJIEH, AKUU MICTUTH TpU UJeHU, — mpuurenom. Hanpurmaan,
a +b", 2xy — 3y” — nBounenu; x + xy + y2, mn + m — n — TPUUJIEHHU.
OnHOYJIEH BBAJKAIOTH OKPEMUM BHJOM MHOTOYJIEHA.
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Bynb-axuii MHOTOUYJIEH € ITiJIMM BUPas3oM. AJie He KOXKHUIN I[ianii
BUpa3 € MHorouwileHoM. Hampuknaz, mini supasu 3(x — 1); (@ + b)%;
(m — n)® He € MHOroOUJIeHAMH, 60 BOHU He € CyMOIO OJHOYJICHIB.

Mopi6bHi yneHn MHorouneHa
YV muorouneni Tx%y + 8 + 9xy — 5x%y — 9 umenu Tx%y i —5x%y e mo-
IiOHMMU JOoJaHKaMM, OCKIJIBKM BOHHM MAalOTh OAHY I Ty caMy OyKBe-
HY YacCTHUHY xzy. Takox momiOHMMHU JomaHKAMU € I wieHu 8 i —9, aki
He MalOTh OYKBEHOI YaCTUHU.

IloxiOHI MOAaHKYM MHOIOYJIEHA HA3UBAIOTH NOJiOHUMU YUleHaMu
MHO204/leHA, & 3BeJeHHS MNONIOHMX MONAaHKIB y MHOrO4YJIeHI —
36edenHHaMm nodibHUX WNeHié MHO204NeHa.

M 3BecTH IOAi0HI WiIeHN y MHOTOYJIeHi

Tx%y + 8 + 9xy — 5x%y — 9.
Pose’sazanna. Tx’y + 8 + 9xy — 5x%y — 9 = (Tx%y — 5x%y) + 8 — 9) +
+ 9xy = 2x%y — 1 + 9xy.
Bionogiov: 2x%y — 1 + 9xy.

MHorouneH ctaHgapTHOro BUMNAQyY

Kosxuuit uren Muorousena 2x%y — 1 + 9xy € OJHOUJIEHOM CTaH-
JapTHOT'O BUIJIALY, IIPUYOMY II€ii MHOTOUJIEH y’Ke He MiCTUTBL mofi0-
HuX pomaHKiB. Taki MHOroujsieHM Ha3WBAIOTL MHO20YUJlEeHAMU CMAH-
dapmnozo éuznady.

MHorousxes, Imo € CYMOI0 OZHOWIEHIB CTAHAAPTHOTO BHUIJIAAY,
cepes AKUX HeMmae OOAIOHMX MOAAaHKIB, HA3WMBAIOTL MHO204/le-
HOM cmaHrdapmnozo éuznndy.

W Yu 3ammcaHo B CTAHAAPTHOMY BUTJIAAI MHOTOUYJIEH:

2 1) xy? - Xyt + T 2)m2+3mn—3n2 3) 9ab + 7 — 5ab?
Poszg’szannsa. 1) OCRlJILRI/I x%y3 x He € OJHOYJIEHOM CTaHIapPTHOTO
BUTJIALY, TO MHOrowreH x2y — x?y3x + 7 He € MHOTOWJIEHOM CTaH-
JapTHOT'O BUTJIALY.

2) m? + 3mn — 3n? — MHOrOYJIEH CTAHJAPTHOTO BUTJIALY.
3) MHuorousen 9ab + 7 — Hab mictuTh momiOHI mOmaHKK, TOMY He
€ MHOTOUYJIEHOM CTAaHAAPTHOTO BUTJIAMLY.

Biodnogiov: 1), 3) ui; 2) Tak.
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m 3anucaT y CTAaHZAPTHOMY BUIJIAAI MHOTOUYJIEH

. 3x%yx + 5 — 4xy?y — 5x3y + Txy3 — 8.
Poss’szannsa. CrouyaTky 3BeIeMO OO CTaHAAPTHOI'O BUIVIAAY YJIEHU
MHOI'OYJIeHa, IIOTiM 3BemeMO IIONiOHI momaHKI:
3x%yx + 5 — day’y — 5%y + Tay® — 8 = 8x°y + 5 — dxy’ — 5’y +

+Txy® — 8 =—2x3y + 3xy3 — 3.

Bionosiov: —2x3y + 3xy3 — 3.

CreniHb MHOrouneHa cTaHAQPTHOrO BUrNAAY

Ynenn MHorouiaeHa "m*p — 9m?p* + 3, akuil mMae cTaEmapTHUIA
BUIJIAJ, — Il OAHOYJEeHH! BiANOBiAHO II’ATOrO, IIOCTOIO TA HYJIHOBOTO
crenenis. HaibGinpminii i3 1uX cTelleHIB HA3MBAIOTL CMeEneHem MHO-
zounena. Omxe, Tm*p — 9m?p* + 3 — MHOrOUJIEH IITOCTOTO CTEHEHS.

Cmenenem MHOZOYUNLEeHA cmandapmHozo euznsidy HASHBAIOTDH
HaMOLNbIINA 3i cTEeneHiB OfHOWIEHIB, [0 MiCTUTH 1€l MHOI'OYJIEH.

Hampukaan, 5x — 7 ta 2a — 3b + 7 — MHOTOUJIEH! IIEPIIIOTO CTe-
meHs; 2mn + n — gpyroro; 2x* + x5 — x2 — m’aroro cremeH .

CremeneM JOBiJIBLHOIO MHOT'OUJIEHA HA3MBAIOTHh CTEIIiHbL TOTOMKHO
piBHOTO HIOMYy MHOr'OUYJIEHA CTAHJIAPTHOI'O BUIVIAIY.

B[] GELYSS BrusHaunTy cTeIiHb MHOTOUJIEHA
: 2x%y + 3xy — 6x%y + 4x%y — 1.
Posé’szannas. CrmanRy 3aIMIIIeMO MHOTOUJIEH Y CTaHJApPTHOMY BU-
raapi: 2x° 2x°Y + 3xy — 6. 6x"y + 4x* 4x"y — 7 = 3xy — 7. Muorounen 3xy — 7
€ MHOTOUJIEHOM JPYTOrO CTeIleHd, a TOMY i MHorouseH 2x%y + 3xy —
— 6x%y + 4x%y — 7 € MHOTOUJIEHOM JPYTOTO CTeIeHs.

Bidnogiov: n1pyroro crereHs.

Yaenu MHOTOUYJIEHA MOYKHA 3allCyBaTH B PisHIM ITOCJIiIOBHOCTI.
i MHOTOUJIEHIB CTaHAAPTHOT'O BUTJIANY, AKi MICTATHL OOHY 3MiHHY,
YJIEHN 3a3BHUYAH YIOPAAKOBYIOTH 32 3POCTAHHAM a00 CIagaHHSIM IIO-
Kas3HUKiB cTeleHiB Iiel 3MiHHOI.

Hanpuxaan, 7a* + 5a® — 84?2 — 5 a6o —5 — 8a? + 5a3 + 7a’.

@ Lo HasmBatoTe MHorouneHom? O Lo HasmBaloTb uneHamu MHorovneHa? O Axkuin
MHOTOYNEH Ha3MBaKTb ABOYSIEHOM, @ SKMA — TpudneHom? O HAki YneHu MHOoro-
yfieHa HasuBaTb NogioHUMN? O AKNA MHOTOYNEH Ha3MBaKOTb MHOTOYIIEHOM CTaH-
aaptHoro Bumsagy? O Lo HasuBaoTb cTeneHeM MHorovneHa?
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§ Fosb sximb 3agaui ma buxonaime bnpabu
@ 429. (Yeno.) Ski 3 nanux BUpasiB € MHOTOUJIEHAMU:
9

1) a(a? - 3); 2) 4¢2 — 2 + «5; 3) P 4) y;

5) (c — 3)(c + 2); 6) 2 — %t; 7)4,9;  8) (m — 20)2?

430. Cepen momaHuX BHpasiB BUOEPITh MHOT'OUJICHI:

De3—c®te 2 —s ) d%  4) x(x — y);
m-—p
1

5) ~4; 6) (x +5)x—5); T cT—1; 8 (a+ b2
431. HasBiTh uJIeHM MHOrOYJIeHA:

1) 4x2y — Txy? + 5 + 3xy; 2) —a3 + 4a% — 9a + 3.
432. CxaagiTh MHOTOYJIEH 3 ONHOUYJICHIB:

1) 5m?, 2m i 3; 2) Tab, —2a? i b%;

3) 4p i 2¢3; 4) —c?, -83mec, m31i 1.
433. CRIagiTh MHOTOUJICH 3 OAHOUJICHIB:

1) 5m i —b5n; 2) m3, —2m? i mn; 3) —x3, 2y, xy i 4.

434. (Ycno.) Uu 3anmcano MHOTOYJIEH Yy CTaHAAPTHOMY Buriaazni? iia
MHOTOUJIEHIB CTAHZAPTHOIO BUTJIAAY BU3HAUTE IXHIH CTEHiHb.

1) 5m? + m3 + 1; 2) Tx? + 2x + 3x%;
3)2+a+a+3; 4) c?c + c® - 8;
5) 3x%x + 2xx? + x; 6) p? — 19.
@ 435. 3BemiTh MOAiIOHI YJEeHN MHOIOYJIEHA:
1) 7x — 15xy — 8xy; 2) 8ab — 5ab + 4b%;

3) 9a* — 5a + 7a® — 5a* + b5a;

4) 18a*b — 9a*b — Tba*;

5) 4b% + b2 — 15 — T2 + b3 — b + 18;

6) 9xy? — x3 — bxy? + 3x%y — 4xy® + 2x3.
436. 3BeniTh MOAiIOHI UJIeHN MHOI'OYJIEHA:

1) a® — 2a3 + 3a3;

2) —x* + 2x% — 3x* + 5x? — 3x%;

3)7+3mb—2m3 - 5mb +2mb —m5 -7

4) 9xy3 + 6x%y% — x3y + x%y? — 9xy.
437. (Vcno.) SIKi 3 MHOrOUJIEHIB — MHOT'OYJIEHU UYETBEPTOI'O CTEIeHs:

1) a® + 3a? + 1; 2) a’a® — 8;

3) a* — 4a3 — a¥ 4) aa® + 2?
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438. fAKi 3 MHOTOUJIEHIB € MHOTOUJIEHAMMU II'SITOTO CTEIeHS:
1) m? + m* — m?; 2) 12 + mm?*;
3) mm + mm? + m?m?; 4) m® - 3 — m®?
439. 3BefiTh MHOIOYJIEH MO CTAHAAPTHOI'O BUIVIAAY TA BU3HAUTE HOT'0
CTeIiHb:
1) x%y + xyy; 2) 2a -a® - 3b + a - bc;
3) Tx - 5y? — 4y - Tx? 4) 3a - 4a - (-5a) — a3 - (-8b).
440. ITomaiiTe MHOTOUJIEH V CTAHIZAPTHOMY BUTJIALL Ta BU3HAUTE HOT0
CTeIliHb:
1) 3x - x? + 2x - 5y?; 2) 5a - b%a + 3b - 2ab?;
3) —-5mn3m + 4mmms; 4) 5p - 3p - (-p) — pqp.

441. IlepenuuriTs MHOTOUJIEH V MOPAAKY CIIaJaHHsA CTeIleHiB 3MiHHOI:
1) Tx — 5x3 + x* — 9x% + 1; 2) 8y — 5 + % — 9y* + 2.
442, IlepenuIlliTh MHOTOUJIEH YV IIOPALKY 3POCTAHHS CTEIIEeHIiB 3MiHHOI:
1) 83m2 — 3m + m® - 8; 2) 7a® — 9a% + 4a3 + 5 — a*.
443. 3uaiigiTe 3HaUeHHA: 1) IBOUJIEHA 3x2 — 1, axmo x = —1; 2;

1
2) Tpuusena 5m + 9n? — 1, akmo m = -2, n = —.
444. O6uucIiTh 3HaYeHHA MHOI'OUYJIeHA:
1
1) 64x3 — x2 + 1, akmpo x = "
2)4mn — 3m + 2n — 4dmn, axmo m = 4, n = —3.
445. OOUnCaiTh, 3HAUEeHHsI MHOT'OUJIeHA:

447.

448.

1) 9p? — p3, axmp p = %;

2) 2xy — 4x + 3y + 4x, axkuo x = -1, y = 2.
446. Yu icHye TaKe 3HAUEHHS X, OJIA SIKOI'0 3HAYEHHS MHOTO-
uneHa x2 + 5 HOpiBHIOE HYJIIO; € Big'eMHUM?

3BeliTh MHOTIOUYJIEH [0 CTAaHAAPTHOT'O BUIVIAAY i BKaKiTL IOTO
CTeIliHb:
1) 3aab — 5a®b?b® — 6ab - 2a + 5ab - 0,4ab — 1,5a - 2b - a?;

2) 3xy? - 4x3%y + 5x3y - 2y - (—x) — 10x3y3 - %x - Txy - (-3xy3).

3BeJiTh MHOTOUJIEH A0 CTaHZAPTHOT'O BUIVIAAY i BKAXKiTh HOro
CTeIliHb:
1) 3a?b® — ab® — aa — a?b? - b + 0,5ab - 2b% + 4ab - 0,5ab?;

2) Tx - 2y3 — 5x + 3xy * (—x) + %y - (-14xy) — 3yx - 412,
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449.

=

450.

451.

452.

454.

455.

3BeIiTh MHOTOUJIEH
5xy3 + x2y? + 748,75 — 2x3y — 3xy® — x2y>
IO CTAHZAPTHOIO BUIJIAAY 1 3HAWAITH MOro 3HAUEHHS, AKIIO

1 . . . . .
x = 5; y = —1. Bigrak misHaeTecss B KijJlomeTpax BimcTaHb Bif

KueBa go croawuii JIutsu — micra BiapHioc.

IoexniTh, mo MHOrouwreH a? + b2 + 1 gnsa Oyob-AKUX 3HAYEHD
3MiHHUX a i b HaOyBa€ Juile HOAATHUX 3HAUEHb.

3aMicTh «3ipOYKM» BaAMUIIITh TAKUHA OTHOUJEH, 00 YTBOPUBCA
MHOT'OYJIEH YeTBEPTOr'0 CTEIeHS:

1) x3+3x2 4+« — 2; 2) mb — 4m* + mn + =

3) a®b — 3a*b?® + 3a® + = 4) pg® — p?q® + p?¢® + = — p3q.
3aMicTh «3ipoUuKM» BaIHUIIITh TAKUH OLHOUJIEH, IO0 IIicjsa 3Be-
JeHHs MHOTI'OYJIeHa 0 CTAaHZAPTHOI'O BUIVIAAY OTPUMATH MHOIO-
YJeH, [0 He MiCTHUTL 3MiHHOI X:

1) 3x — 12 + 5x + 15 — 9x + =;

2) 5xy? — y3 + T2 + Ty’x — 5 + =.

453. Tano mHorouseH 5x3 + 2x2 — x + 7. YTBoOpiTh 3 HBOTO
HOBHMII MHOTOYJIeH, 3aMiHMBIIIY 3MiHHY X Ha OSHOYJIEH:

1) m; 2) —x;

3) 2a; 4) 3b2.

OTpuMaHi MHOrOUYJIEHUN 3BeiTh [0 CTAHAAPTHOI'O BUIVIALY.

Ilano muorounen 3a® — 5a2 + a — 8. YTBOPITHL 3 HLOrO HOBUMA
MHOT'OYJIEH, 3aMiHUWBIIIY 3MiHHY @ Ha JAaHWUNA OJHOYJICH, Ta 3Be-
IiTh MO CTAHAAPTHOTO BUIVISAAY:

1) x; 2) —a;

3) 2b; 4) 3c2.

OO0epiTh Ti MHOTOUJIEHH, 3HAYCHHS AKX € JONATHUMU OJd OVIb-
AKNX 3HAUeHb 3MiHHUX; € Bif’eMHUMU OJd OyAb-AKMX 3HAUEHD
3MiHHUX:

1) a* + 3a2 + 5; 2) c® + 3 + ¢
3 p2-T 4) -m? — m?n? — n? - 9;
5 -a-b-T, 6) x8 + yb + ¢t + 1.

©) Bnpabu grs nobmopenns

456.

90

PoskpuiiTe gy:KKu Ta COPOCTITH BUPAa3:
Dx+5+2x—T)

2) 2y —7- @By - 8);

3)7T—-2x +9)+ (3x — 11).
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O
457. CkaamiTs umcJaoBUM BUpPA3 i 3HAWIITH MOr0 3HAUEHHS:

1) cyma kBaapariB umcea 3,1 i —2,7;

2) xBagpar pisuui uucen —3,8 i —3,7;

3) Ky6 cymu umcea 1,52 i —1,5.
458. 3aMiHiTL TPONYCKU CTEIEeHEM 3 OCHOBOIO X TaK, IT00 oAep:;KaTu

TOTOKHICTB:
1D x3-(...)%=x13 2) (...)° x"=x.

XKummeba mamemamuka

459. 1) V 3B’A3KYy 3i 30i7bIIIEHHAM KiJbKOCTi 3aMOBJIeHh KOHBEED He-

BEJIMKOI'O MiAIPHMEMCTBA 3 IMaKyBaHHS NPOAYKIII B JimcTomanmi
crno:kuB Ha 20 % 6inblne ejekTpoeHeprii, HiK y KOBTHi. CKiJb-
K1 KBT - rom Cmo)KuB KOHBEED y JIMCTOHAi, SIKIO B »KOBTHi
oro cnoxxkuBaHHA craHoBuao 1250 kBt - rox?
2) Ilpakmuuna OianavHicms. JlisHaliTecd, CKiJIbKM KOIITYE
1 kBT - rox ereKTpoeHeprii AJs MiAIPUEMCTB, Ta BU3HAUTE CYMY,
Ky CILJIATUJIO MiAITPUEMCTBO 32 BUKOPUCTAHY AJA HaKyBaHHS
MIPOAYKILil eJIEKTPOEHEPTilo B KOBTHI, a AKY — y JIUCTOMAI].

Tligzomyimecs go bubuenns Hobozo mamepiany

460. PoskpuiiTe Ay:KKHU Ta CIPOCTITH BUPAa3:

1) d - (d - D 2) —(a + 10) + a;
3)p+ (p+a) ¢ +4)-(@-o)
5) (10 — x) + (~x + 7); 6) (b — 5+ a)— (2 - b).

@ Likabi 3aga4i — nomipkyd ograve
461. 3HaiigiTe yci HaTypaJbHiI 3HAUEHHS N, OJI AKUX CIPaBIMKYETh-

.. 7 n 11
cA HepiBHICTD — < — < —.
12 63 18

8§ 11. lopaBaHHA i BiAHIMaHHS MHOrOUJIEHIB

JopnaBaHHA MHOrouneHiB
Ionamo mHOrOuwIeHH 7x2 — 4x + 9 i —3x% + Hx — 7. Jlya mporo 3a-
HOUIIeMO iX CyMy, IOTIM DOSKDHMEMO IYKKM Ta 3Be[eMO IOLiOHi mo-
TaHKU:
(7Tx%2 —4x+9) + (-3x2 + 5x — 7) =
=Tx2 —4x+9-3x2+56x —7T=4x>+x + 2.
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Mu samucanau cymy MHorouwreHiB Tx2 — 4x + 9i —3x2 + 5bx — 7
y Buriani muorouseHa 4x2 + x + 2. Tak caMo MOYKHA HOJABATH TPU
i 6imbmre mHOTOUNMEHIB. Cymor OYOb-AKUX MHOZOUJEHIE € MHO20UJEH
ab6o 00HOUJleH, AKi 3a3BUUAll 3aIUCYIOTh ¥ CTAHIAPTHOMY BUTJISAII.

BigHiMaHHA MHOrouneHis

Tenep Bim MuoOrouwrena 5x2 — 8x + 7 BigHIMeMO MHOroOuJIeH
2x2 — 6x — 5. JIJIa IIbOTO 3aNHINEMO Pi3HUIIO IIMX MHOTOUJIEHIB, HaJri
POBKPHEMO AV KKH i 3BeleMO IOmiOHI JogaHKII:

(5x%2—8x +7)— (242 — 6x — 5) =
=5x2—-8x+7—-2x2+6x+5=3x%—-2x+12.

Pisaunio mHorousneniB 5x2 — 8x + 7 i 2x2 — 6x — 5 Mu mogaau
y BuUrIAzAi MHOrounena 3x2 — 2x + 12. Pisnuuyero 6y0b-aKux MHOZOULe-
HiB8 € MHOzoUJleH ab0 00HOUJeH, AKi 3a3BUYaAll 3aIuCYIOTh y CTaH-
IapTHOMY BUTJIALL.

3acTocyBaHHS AOAABaHHS i BiAHIMaHHA MHOIOUJIEHIB
npu po3Bs'a3yBaHHi BrNpas
PosraamemMo mpuMKJAagy 3acTOCYBAHHA JoLaBaHHA 1 BimHiMaHHS
MHOTOYJIEHIB IIPU PO3B’s3yBaHHI BIIPaB.

W PosB’a3aTu piBHAHHA
(Tx —5) — (2x%2 + 8x — ) + (9 — 2x) = 4 — 2x2.
PO36 A3aHHA. PO3KpueMo IY»KKHU B JIiBiii yacTuHi piBHAHHSI:
Tx —5—2x2—-3x+7+9—2x=4— 2x%
Ilepenecemo momaHKM, ITI0 MICTATH 3MiHHY, Yy JIIBYy YaCTUHY PiBHAH-
Hs, a Ti, IIT0 He MIiCTATH 3MiHHOI, — y mpaBy. MaTumeMmo:

Tx—2x* -8x—2x+2x>=4+5-17-9;
2x = T, o

x =—3,5.

Bionosidv: —3,5.

OIYTEEEED llosectu, mo 3HAUEHHS BUPAsy

. (Tx2 —4x +5) — (x2 - 3) + (4 — 2x2 + 4x)

€ TOJATHUM YMCJIOM AJIA OyAb-AKOTO 3HAUEHHSA 3MiHHOI.
Iosedennsa. Maemo: (7x2 — 4x + 5) — (x2 — 3) + (4 — 2x2 + 4x) =
—Tx2—-4x+5—-x2+3+4— 2x%2 + 4x = 4x2 + 12.
3HaueHHS BUpa3y X2 € HEeBiJ’€eMHMM UYMCJIOM AJA OyAb-AKOTO 3HA-
ueHHa x. Tomy I 3HaueHHsA BuUpasy 4x2 TaKOK € HeBiJ'€MHHUM 4YHC-
JoM mys Oyab-aKOTrO B3HAUYEeHHSA X. A OTKe, 3HaUeHHS BUPa3y
4x2 + 12 € pmomaTHUM AJsa OyAb-AKOTO 3HaueHHA 3MiHHOI x. TBep-
MKeHHS 3ajadi ToBeIeHo.

92 o)
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3anuc MHorousieHa y BUrs i cymu
260 pi3HUL MHOMOUNEHIB

Imoni BuHUMKae moTpeba pos3B’sa3aTu oOepHEHY 3amadyy — 3allucaTu
MHOTOYJIEH V BUIVIALL cyMU a00 pi3HMIII MHOrouJieHiB. ¥ TaAaKOMY BU-
HagKy AOIiJIBHO CKOPUCTATHCS IIPaBUJIaMU B3ATTS BUPA3y B OYKKHU,
mepen SKMMM CTOITh 3HAK <«ILIIOC» ab0 «MiHyC», IKi BUBUAJIH B IIO-
mepeqHix KJjacax.

OITOEEED Banucaru muorounen a? — b3 — a + b7 + 5 y BurAML:
* 1) cymu nBOX MHOIOUYJEHiB, OAWH 3 AKWX MiCTUTH 3MiHHY a4, a iH-

Posg’szanna.
Da?-b-a+b"+5=(a%—a)+ (b%+b" + b);
2 a2 -3 —a+b +5=(b+b) - (-a® +a - b).
Bionosiov: 1) (a2 — a) + (-b3 + b7 + 5);

2) (b3 + b") — (—a? + a — 5).

@ Ak 3HaNTN cyMy MHorouneHiB? O Ak 3HaWTK pisHMLLO MHorovneHiB? O Aki npaBuna
& OOMNOMOXYTb 3anucaTh MHOFOYNEH Yy BUMMsSiAi cyMy abo pi3HMLI MHOrOYneHiB?

§ Fosb ' sximb 3agaui ma buxonaime bnpabu

@ 462. (Ycuo.) IlpoumraiiTe MHOTOUJIEH, SIKUN OMEPIKUMO MiCJIs
PO3KPUTTS Y KOK:
1) a + (b - 5); 2Dy+@E—m+t)
3)x—(p— 1) 4) ¢ — (b2 + 1).
@ 463. 3uHaligiTh CyMy MHOTI'OYJIEHIB:
1) 2x2 + 83x3 — 1 Ta 5x3 + 3x2 + T,
2)a®+3a®+1, 2a®> - 5 Ta 6 — 5ad®.
464. 3HalAITH CYyMy MHOTI'OYJIEHIB:
1) 3m3 + 5m? — 7 T1a 2m?3 + 6;
2)b2+3b—-1, 2b — 3b% Ta 2% + T.
465. 3HalAITh PiBHUII0O MHOTOYJIEHIB:
1) 4p3 + ™% — p Ta 2p% + p;
2)m?2+2m —1 ta md+ 2m — 1.
466. 3HAAITH PiBHUII0O MHOTOYJIEHIiB:
1) 2a3 — 83a2 + 7 T1a a® — 5a% - §;
2)ct+c2—2 1a 3+ 2% - 2.
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467.

468.

469.

470.

471.

472.

473.

474.

475.

476.

477.

94

O
3HaAHIITh CYMY i Pi3HHUI[I0 BUpPAa3iB:
Dx+yix-—y; 2Dx—-—yi—x+y;
) —x-yiy-—ux Hx—-yiy-—=x
3HaUOITh CyMy 1 pi3HUIIO BUpa3iB:
1) 2a — b i 2a + b; 2)2a—-b i —2a+ b;
3) 2a—b i 2a+ b; 4) 2a-b i b— 2a.
3HaAWOITh CyMy Ta Pi3HUIII0 MHOTOUYJIEHIB i 3BeJiTh iX 0 MHOrO-
YJIeHiB CTAHJAPTHOTO BUTJIALY:
1) 8x%2—2x +1 i 3x2 — 4; 2)2x+1 i —3x%—2x — 1;
3)a+5b i 3a — bb; 4) m? - 2mn — n? i m? + n2

3anuilriTh CymMy Ta Pi3HHUII0 IEPINOro i APYroro MHOTIOUYJIEHIiB
1 3BeiTH iX 4O MHOTOUYJIEHIB CTaHIAPTHOIO BUIVIAILY:
D)5y2+2y—10i 8y2 —y + T;

2)5m3—m+3i4m?2+m — 4;

3) 5p% — 2pg — T¢® i 3p? + 2pq + 5¢>.

CropocTits Bupas:

D 1+ 2p) + (p* - p); 2) (5a® + a®) — (-a + 5a?);

3) (x® — 5x) + (bx — 13); 4) (3b% — 5b%) — (5 + 3b% — 2b?).
IlepeTBOpiTH HA MHOTOYJIEH CTAHJAPTHOTO BUTJIAIY:

1) (5ab® — 12ab — 7a?b) — (15ab + 8a?b);

2) (§agb2 - §asz - (—ébza - lbzag}

5 4 8 10
Nx+y—2—(2x+3y —2)— (-dy + 4z + x);
4) 2m — 3n) — (4m — 3mn + 3n?) — (bmn — 5n® — 3n).
CmpocriTh Bupas:
1) (15x% — 3xy) — (12x2 — 5xy + y2);
2) (5a%b — 12ab + 14ab?) — (—bab + 14ab® — 7a®b);
3 (m+n-2p)—(2m+p—3n) — 4n + 3m — 4p).
Po3B’sa:KiTh piBHAHHA:
1) 5x + 2x% — (2x% — 10) = 25; 2)5—x3—(2x+ 17— x3=-8.
Posp’sixiTe piBHAHHA:
1) 5x% + Tx — (2x + 5x? — 8) = §;
2) 2 — 3x% — (bx — 3x%) = —13.

IlomaiiTe MHOrOuJileH y BUIVIALL CYMH JBOX MHOT'OYJICHIB, OTUH

1) xa + b — m — xb; 2) xa® — 17a + 5x + 10b.

BanumriTe MHOrouwseH 5x2 — 9x3 + 7x — x* — 1 y Burnazi cymn
IBOUJIEHA i TpuuJieHa. SHAHUAITHL ABa PO3B’A3KMU 3aaadyi.

O
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O

=]

479.

480.

481.

482.

483.

484.

478. [Ina AKOTo 3HAUEHHSA X:

1) 3HaueHHA pi3HUII OgHOWIeHA Hx i MHoroumena 3x — 5x2 + 12
IOpiBHIOE 3HAUEHHIO MHOTOWIeHa Tx + Hx2 — 18;

2) sHaueHHsA pisHUIi MHorouneHis 5x3 + 3x2 — x i 2x% — 2x%2 + x
IOpiBHIOE 3HAUEHHIO MHOrouwiteHa 5x2 + 3x3 + 147

Hna axoro sHaueHHA 3MIiHHOL y:

1) cyma muorounewis 2y3 — 8y + y? ma 5y — 2y3 — y? + 7
mopiBHIoe 19;

2) pisaung gsounena 5y? — Ty i Tpuunena 2y? — 8y + 9 nopis-
HI0€ ABOuUNeny 3y2 — 3y?

IlomaiiTe MHOTOUJIEH YV BUIVIALL PiSHUIIL JBOX MHOT'OUJIEHIB, IIep-
) ya+yx+x—-—y—a+1;

2)p>+y?+2p—Ty— 1.

SAKuii MHOTOUYJIEH CTAHAAPTHOI'O BUIVIAAY IIOTPiOHO 3amucaTH 3a-
MiCTh IIPOIYCKiB, IIT00 Ofeps;KaTH TOTOKHICTh:
D—(..)=4p — ¢

2) ~(...)=4m? - p? + 5;

3) (...)+ 2m?n — 5mn? = Tm? — 3mn?;

4) 7a?b + 9a® + ( ... ) = 8a?b;

5 8+2a%2-5a+(..)=9a>—-12;

6) (...)— (4x% — 2xy) = 5 + bx?— 2xy?

3HAWAITh MHOTOUJIEH CTAHIAPTHOTO BUTJIALY, IIiJCTABUBIIHN
AKUYN 3aMicTb M MaTHMeMO TOTOXKHICTb:

1) -M = 5a — b2 + T,

2) M + (3a? — 2ab) = 5a? + 3ab — b?;

3) M — (3mn — 4n? = m? — 4mn + n?

4) (7a®> — b2 — 9ba) — M = 0.

Besocunenucrka O6ysa B mqoposi 4 rox. 3a mep-
Iy TOAWHY BOHA IIpoixajia X KM, a 3a KOXKHY
HaCTyHHY — Ha 3 KM OiJjIbIlle, Hi’K 3a IIOIepe-
HIo. JIKy BijficTaHB IIpoixXaJjia BeJOCUIEeINCTKA:
1) 3a apyry roguny; 2) 3a TpeTio roguHY;
3) 3a mepIli Tpu TrOAUHMU; 4) 3a Bech uac pyxy?

Bpuraga pobiTHUKIB BUKOIIaja KPUHUIIO 3a 5 AHiB. 3a mepHini
JeHb BOHHM BHUKONIAJM @ METPiB, a 3a KOKHUI HACTYIHHUH — Ha
2 MeTpu MeHIIe, Hi’K 3a monepefHiii. CKiJlbKU MeTpPiB KPUHUILL
BUKOIIAJIa Opurazma:

1) 3a gpyruii neHb; 2) 3a TpeTill IeHb;

3) 3a mepIIux ABa IHi; 4) 3a ocTaHHiX TpU AHi?
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485.

486.

4817.

488.

489.

490.

491.

492.

493.

495.

96

IoBeiTh TOTOXKHICTB:
Dx-y)+@y-p-(x-—p)=0;

2) (@® + b% — ¢?) — (b% — a®— ¢?) — (a® - b?) = a® + b2
HoBeniTh TOTOXKHICTB:

@+ a? - a) + (2a%2 - 5a + 3a®) — (4a® — 6a + 24%) = a>.
HoBeniTh, 110 A OyAb-AKNX HATypaJbHUX 3HAUEHDb 71 3SHAUEHHS
Bupasy (15 — 7n) — (7 — 11n) e kparHUM yncay 4.

HoBeniTh, 110 s OyAb-AKNX HATypPaJIbHUX 3HAUYEHb M 3HAYEH-
Ha Bupasdy (m2 — 4m + 1) — (m?2 — 9m — 14) ginurtbca Ha 5.

HoBeniTh, 110 3HAUYEHHS BUPAa3y

la2b+§ab - lab—§ba2 - zazb—iab—Z
8 5 8 10

He 3aJIe;KUTh BiJ 3HAUEeHHS 3MiHHUX.

HoBeniTh, 110 3HAUEHHS BHUPAa3y

(Tx® — 4x* + x3 — 8) — (B8x® — 4x* + 4x3) — (4x° — 3x3 + 1)
He 3aJIeKUTDL BiJl 3HAUCHHS 3MiHHOI.

3HaHIiTh 3HaUeHHsA BUPAa3Y:

1) b2 + 3b — 8) — (762 — 5b + 7) + (5b% — 8b + 10), axmo b = —2;
2) 17x2 — (8x? — 2xy + 3y?) — (14x% + 3xy — 4y?), saxmpo
x =-0,1, y = 10.

3HaHIiTh 3HaUeHHs BUPAa3y:

1) (m? - 2m — 8) — (0,1m? — 5m + 9) + (4m — 0,9m? + 5), akmo
L
7

2) 7a® — (3ab — 2a?) + (4ab — 9a?), axmo a = —1, b= -32.
8

IlomaiiTe MmHOrOUWIeH 3m2n — bmn + 4n? — 9n — 7 y BUIIALL pis-
HUI[I JBOX MHOTIOUJIEHIB TakK, IIM00 yci ujaeHuM 000X MHOI'OUJIEHIB
MaJIu gomaTHi KoedimieHTu.

494. Hexait a = Tm?2 + bmn — n2, b = —-6m? + 2mn + 3n?,
¢ = m?2 — 2n2. IligcraBTe IIi MHOTOUYJIEHH 3aMicTh a, b, ¢ y BUpas
i copocriTs #oro:

)a+b+c 2)a—-b-c

HoBeniTs, 1110 AaA OyIb-IKOTO 3HAYEHHS X PiSHUILA MHOTOUJIEHIB
0,5x* + x3 — 0,2x2 — 51 0,3x* + x3 — 0,7x2 — 9 mabyBae moznart-
HOTr'O 3HaueHHs. SIKOro HaMEHIIIOro 3HaueHHs HalbyBae Id pis-
HUIA i 0Jd AKOro 3HAYEeHHSA X?

0]
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496. JlosexniTe, 1110 cyma:
1) TPBOX IOCJIIMOBHUX HATYPAJbHUX YMUCEJ OiJIUThCA Ha 3;
2) YOTHUPBOX IIOCJTiOBHUX HATYpPaJbHUX UHNCEJ IIPU TiJEeHHI
Ha 4 mae B ocraui 2.

497. 3anuc Xy o3HAUYaE HaTypajibHE UHCJI0, Yy SAKOMY X IeCATKiB
i y omnuHub. [loBeniTh, mI10:
1) cyma umcen xy i yx xparHa umcay 11;
2) pisHuIA umcen xy i yx, ge x > y, KparHa uucay 9.

498. 3anuc xyz o3Havae HaTypajJbHE YUCJIO, Y AKOMY X COTEHb, J Je-
cATKIB i z omuaNIb. IlomaiiTe y BUIIAAl MHOrO4JIeHA:
1) xyz; 2) zyx; 3) xyz + zy; 4) yxz - yx.

©) Bnpabu grs nobmopenns

499. O6uuciith 3Hauenua supasy (0,018 + 0,982) : (4 - 0,5 — 0,2).
500. CmpocTiTh Bupas i 3HalAiTh HOr0 3HAUCHH:
3

4
1) 8x - 1,5y, axkmpo x=—, y=-1—;
) Y, AKII Y 1

2) —2a - (-3,5b) * bc, akmo a=-1, b= —%, c = g
501. ITogaiite Bupas 260 y Buriazi cremnensa 3 0CHOBOIO:

4; 2)8  3)16;  4) 32.

Kummeba mamemamuka

502. 1) Ina 13-piuHoro mimjiTKa MiHiMaabHa moTpeba B MOJOUHUX
IIPOAyKTax (MOJIOKO, Kedip, pAKaHKa) cTaHOBUTEL 15 % Bim HOp-
MU pigmuau Ha JeHb. CKiJIbKM PiAKNX MOJOUYHHX IIPOAYKTIB Mae€
ByKUBATH IIAJIITOK 3raJaHoro BiKYy IIMOJEHHO, AKIINO I0oTpeda
Moro opraHismMy B PifMHiI CTAaHOBUTH 2 JITPU Ha JeHbL?
2) Ilpakmuyna disnvricms. IlpoanasisyiiTe cBi#i paIiioH xapuy-
BaHHA. Y1 BUKOHYETe BU 3a3HA4YeHi peKoMeHgaIrii?

Tligzomyimecs go bubuenns Hobozo mamepiany

503. PoskpuiiTe qy:KKU:

1) —0,6d(~5b + 4p — 0,3x); 2) 10(0,9x — 2,3y + 0,12);
1 1 1
3) (-0,3a + 5b — 2¢) - (—20); 1| -gnrym-lx| 12,

o 97
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@ Likabi 3aga4i — nomipkyi ogHave

504. 3uanigitTe nuppu a i b, aximo uyucao 9a6b2 KparHe umcay 36.
YKaxKiTh yci MOYKJINBI PO3B’ABKU.

§ 12. MHO)XeHHS oAHOUY/IeHA HA MHOIOYJ/1IeH

I'IpaBMno MHOXeHHA OAHO4YJ1IeHa Ha MHOro4sieH

IToMmHOXMMO OZHOUJIEH H5X HA MHOTOUYJIEeH 3X — {, BUKOPUCTOBYIO-
YY POSMNOALJIBHY BJIACTHUBICTh MHOMKEHHS:

5x(8x — 7) = 5x - 8x — bx + 7 = 15x2 — 35x.
~7

Omxe, TOOYTKOM OZHOUJIEHA 5X i MHOTOUJIeHA 3X — 7 € MHOTOUJIEH
15x2 — 35x, axuil ofep:KaJyiu, IOMHOYKHUBIIN ONHOUJIEH HA KOMKHUI
YyJIeH MHOTOYJIeHa i JojaBIlu 3HalneHi pedyabratu. Maemo npasu.jio
MHOMCCHHS 00HOUNEeHA HA MHOZ0YJIEH:

mo6 TOMHOMKHUTH OLHOYJEH HA MHOrOYJeH, HOTPi6bHO mOMHO-
JKUTH el OJHOYJIeH HAa KOXXHHUM 4YJIeH MHOTrO4YJIeHa ¥ OTpUMAaHi
no0yTKH AOAATH.

Hob6yTok Oyab-aKOro OJHOUJeHAa Ha OyAb-AKUNM MHOTOYJIEH
3aBXK/AY MOYKHA IOJATU Y BUTJIAAI MHOTOUYJIEHA.

3acTocyBaHHSA NpaBuU/ia MHOXXEHHSI O4HOYIEHA
Ha MHOrousieH 0O PO3B'A3yBaHHA BNpaB

PosrnssHemo BacTocyBaHHA IIpaBUJia MHOMKEHHS OJHOUYJEHA Ha
MHOTOYJIEH ITPW PO3B’sI3yBaHHi BIpas.

(YD Buxonaru muoxenna —3ab(5a2 — 2ab + b2).

* Posze’azannsa. —8ab(5a? — 2ab + b?) = —8ab - 5a? — 3ab - (—2ab) -
— 3ab - b% = —15a3b + 6a’b® — 3abd.
3amucaTy e MHOYKEHHS MOYKHA KOPOTIIe, IPOIYCTUBIIN TPOMisKHI
pesyabratu: —3ab(5a® — 2ab + b?) = -15a%b + 6a%b> — 3ab3.

Bionosiov: —15a3b + 6a2b? — 3ab3.
OITOEEED Copocruru supas 5m(m? — 2) — 2(m® — 5m).

. Posé’szanna.
5m(m2 — 2) — 2(m® — 5m) =5m® —10m — 2m® + 10m = 3m53.
Bionogiov: 3m3.
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o,
OIOEEED Copocruru Bupas 4ab(2a2b — a) — Sa(ab? — ab) Ta

. . 1
. 3HAUTHU HOro 3HAUEHHHA, AKIIO0 a4 = —g; b=-4.

Poss’szannsa. CoouaTKy CIPOCTHMO 3aJaHU BHPAa3.
4ab(2a?b — a) — 8a(a?b? — ab) = 8a3b? — 4a?b — 8a3b® + 8a?b = 4a?b.

Axrio a = —%; b=-4, to

2
4a?b = 4-(—1j (—4) = —16-i = 1 =-0,25,
8 64 4

Bionosiov: 4a%b; —0,25.

, . 2x-1 3x+2 x-14
PosB’s3aTu piBHAHHA T 1 - 1z

. Posg’sazannsa. IloMHOKUMO OOMABI UacTMHU PiBHAHHSA Ha HaNMEH-
Ui COiJIbHUNA 3HAMEHHUK Apo06iB, ToOTO Ha 12:

12[2x—1_3x+2j=12_x—14'

3 4 12
Maewmo: 12-(2x—1)_12.(3x+2)=12.(x_14);
3 4 12

42x — 1) - 3(Bx + 2) = x — 14;
8 -4—-9x —-6=x— 14;
8 —9x —x=-14 + 4 + 6;

—2x = —4;
x = 2.

Bionosiov: 2.

[? CdhopmynionTe npaBunoO MHOXEHHSA O4HOYSIEHA HA MHOTOUJIEH.

o

§ Fosb'sximo 3agaui ma buxonaime bnpabu

(L] 505. (Vcro.) BukonaiiTe MHOMKEHHS:

1) x(a — 3); 2) —plx + y);

3) ma— b+ 2); 4) —y(x — 3 + p).
506. BukoHaiiTe MHOKEHHS:

1) a® - 2); 2) m(a+ c) 3)pla—b-3); 4) —ba-—-c+3).
@ 507. BukonaliTe MHOKEHHS OJHOUYJIEHA HA MHOI'OUJIEH:

1) 7a%3 — a); 2) —5x2(x3 + 4x);
3) —3c3(c — 2¢?); 4) 2a*(@® — a® - 1);
5) (8x% — 5x — 3) - 2x; 6) (c +c—4) - (-30).
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508.

509.

510.

511.

512.

513.

514.

515.

516.

100

O
ITepeTBOpiTH MOOYTOK HA MHOTOUJICH:
1) 4xy(x? — 2xy — y?); 2) —a?b(ab® — b2 + a?);
3) @mn — 3m? — 5n?) - (-4m?); 4) (-2x%y + 3xy — x?) + xy?;
5) (2,8a%b — 3,7a%b — 0,8b) - 10ab?;
6) —1,8a2b%(5a%b — 1,5a — 2b3).
IlogatiTe mOOYTOK y BHUIVISIAI MHOTOUJIEHA:
1) 4a(@® — 2a + 3); 2) —3b%(4b® — 2b% + 3b — 8);
3) (8x% — 4x + 12) - (-0,1x3); 4) (p? — 9p + Tp — 1) - 3p%
5) Tab(2a®b — 3ab? — 3a?); 6) —6m2n(m?n — 3mn? — 4n3);
7) (9a%b — 8ab? — a?b?) - (—3a?b3);
8) (p*¢® — 2pq* + 3p®) - 5p¢”.
BukonaiiTe MHOKEHHS:
1 5 2 3 2 23 5 9
1) —a“b(1,4a” — 2,1b°); 2) ——x 1,2y° ——xy |;
) 7 ( ) ) 3%y ¥ =10
3) llmn2—1lm2 —émzn ; 4) llm—én ZEm2 7
15 6 5
BukonaiiTe MHOKEHHS:
1) L m2n(2,4mn - 2,8m?); 2) ~2ab?| 1,500~ 202 |;
4 5 6
1 o 9 4)2 3 4 1 95
| 1-x"y—-—x -—Xxy°; 4)| 1,5a——=b|-| ——a"b” |.
)[2y1oyj3y )( 7)(14
IlomaiiTe y Burisami MHOrO4YJIeHAa:
1) 5(x — 3) — 2(x — 3); 2) 5(7a — 1) — 7(5a + 3);
3) 2b(b — 3) — 5b(b + 7); 4) %8y — 2) + 4y?(y + 5).
CmpocriTs Bupas:
1) 58 — 2a) + 7(3a — 1); 2) 32x — 8) — 3(2x — 5);
3) 3m(m — 2) — 5m(7 — m); 4) 2a?3a — 5) + 4ad%(a + 3).
IlepeTBoOpiTh BUpas3 Ha MHOTOYJICH:
1) 5m(m — n) + 3n(n — m); 2) 2a(2b — 3a) — 3a(5b —Ta);

3) a(3a® — 2b) — b(ba? — 2a);

4) 0,2mn(m? — n? + 38) — 0,5m(nm? — nd).

Buxonaiire mii:

1) 3a(a — b) + 5b(a + b); 2) 3y(x — y) + y(2y — 3x);

3) p(p® — 2a) — a(@® — 2p);  4) 3xy(x® — y® + 7) — bxy(y® + x?).
Po3B’sKiTh piBHAHHSA:

1) 6 + 2(bx + 4) = 24; 2) 3(bx — 1) = 4(4x — 8);
)7T-4y-1D=QBy~2) (-2)

) 3y—-2)-9@y+17)=-"1y—- 1.
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517.

518.

519.

520.

522.

523.

524.

525.

526.

527.

Po3B’sa:KiTh piBHAHHA:

1) 5Q2x — 1) = 3(4x + 5); 2)9 -5+ 2)=(Ty — 5) - (-93).

3HaUAITh KOPiHb PiBHAHHA:

1) x(x — 3) — 9 =12 + x?% 2) 3x — 2x? = 2x(5 — x) + 14.

3HaNAITh KOPiHb PiBHAHHA:

D7 - x(x—-2)=5—x%

2) 3x(x — 5) = 3x% — 5x + 20.

3anuIlriTh 3aMiCTh «3ipOUKI» TAKMI OSHOUYJIEH, IITO0 CIIPaBIKY-

BaJjlacs PiBHICTB:

D@+b>b):«=am+ bm;

2) % (x —y) = —nx+ ny;

3)%-(a—b+c)=ax?®— bx?+ cx?

4) %+ (c — n+ p)=—abc + abn — abp;

5) % - (x? — xy) = x%y% — xy3;

6) (p — 1) - * = p*¢* — pg”.

521. JloBexiTh, 1110 AJIA OyOb-AKOr0 3HAYEHHS @ BHUpPa3
aBa+1) —-ad’a+2+@-a>)—-(@a+1)

HaOyBa€e OJHOIO I TOr'0 CaAMOI'0 3HAUEHHS.

HoBeniTh, 110 3HAUYEHHS BUPAa3y
x(5x? — x +2)— (5x — 2 + 4x3) — x(x®> — x — 3)
He 3aJIeKUTDH Bi 3HAUEeHHS 3MiHHOI.
HoBeniTh, 1110 BUPAa3 TOTOXKHO JIOPiBHIOE HYJIIO:
1) ab —c¢) + blc —a) + cla— b
2)alb +c —bc)—bc+a—ac)+cb— a).

IleperBOpiTh BUpa3 Ha MHOIOYJIEH CTAHIAPTHOTO BUTJIAAY:
1) —7a’b(2b* + ab® — 3a?b® + a3b");

2) (8x3 + 5x? — 2a — 3a?)xay;

3) —4pm3(m* — 2p3m + Pm” + 11p"m?3);

4) Loy Loyt Loss (-12a3p").
2 6 3

HoBemiTh, 1m0 aaa Oyab-AKOro B3HAYEeHHA 3MIiHHOI a Bupas
2a2%(a — 5) — a(-6a + 2a? + 3a3®) — 4 nabysae Big’eMHUX 3HAa-
YeHb.

HoBeniTh, 1m0 A OyOb-IKOTO 3HAYEeHHA B3MiHHOI m BuUpas
5(m2 — 3m + 1) — 3m(m — 5) HaGyBac JuIle JOAATHUX 3HAYCHbD.

IlepeTBOpiTh HA MHOIOUYJIEH CTAHAAPTHOI'O BUTJIALY:
1) 3a(5a® — 3ab + ab® — b?) - b;
2) —xy - (x%y — 2x%y® + 3xy3 + x3) - «2.
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528.

529.

530.

531.

532.

533.

102

O
CmpocTiTs Bupas i 3HAUAITL HIor0o 3HaUeHHA. SHAUIITh CyMYy BCixX
OTpMMAaHMX 3HAUEHb i JisHaiTecs, CKiJIbKU pasiB IIpeacTaBHUKN
VKpaiHu BUTrpaBaji B MiCEHHOMY KOHKYpPCi «E€BpoOaueHHA».

1) 4a — 2(5a — 1) + (8a — 2), axmpo a = —3,5;
2) 102 — 3x) + 12x — 9(x + 1), axnio x = _%;
3) a(3a — 4b) — b(3b — 4a), axmpo a = -5, b = 5;
4) 3xy(5x2 — y?) — 5xy(3x? — y?), AKIO X = %,

CmpocriTs Bupas i 3HAWAITE OO0 3HAUYEHHS:

y=—2.

1) 7a2a - 0,1) — 0,1a(10a — 7), AKmo @ = %;

2) 4x(2x — d5y) — 2y(4y — 10x), axmro x = —15, y = 15.
Posp’sixiTe piBHAHHA:

1)5x—9+5x—7:1; 2)3x—1_£=_2;
4 4 14 7

3)x—6+2x+3:2x; 4)2—_x_£:1;
3 3 5 15 3

5) 2x(1-3x) +5x(3—x) =17x — 11x2;
6) (7x> + 2x% — 4x — 5) — (6x% — x? + 2x) = 3x% — (6x — x).

PosB’s:KiTh piBHAHHSA:

1)7x—3_5x+1:0; 2)x—3_£:1;
6 2 5 4

3)4x+1_|_10x+1:x; 4)x+2:1_£;
6 6 15 3 5

5) 3x(2+ x) —4(1 — x?) = Tx* + 6x;

6) (x® +4x —8) — (Tx — 2x* — 5) = 3x* — (3x + 3).

Jis AKoro 3HAUEHHSA 3MiHHOI:

1) smauenna Bupasy 2(3y + 1) y 4 pasu 06iibllie 3a 3HaUeHHA BU-
pasy 3y — 2;

2) mobyTok BupasiB 3x i 2x + 1 mopiBHIOE cyMmi BupasiB x(4x — 1)
i2(x2- 3)?

IInsa BUTOTOBJEHHS OJHOTO TicTeuKa HOTPiOHO Ha 4 T IYKDPY
OinbIlle, HidK O BUTOTOBJEHHS OTHOTO IMUPisKKa abo0 OmHOrO
MOHYMKA. 3a JeHb Y KOHAUTEPCbKOMY IeXy OyJI0 BUTOTOBJIEHO
80 ricreuok, 50 monumkis i 50 mmpixkkis. Bomgmouac Ha Bci Ti-
creuka BuTparuau Ha 80 r myKpy OijbIlie, Hi’K Ha BCi MOHYUKU

O




Lini supasu

i nupiskku pasoMm. CKiJIbKM IpaMiB IIYKPY HOTPiOHO OJIA BHUTO-

3a 8 ouiBiiiB, 4 pyuku i 6oxHOT 3amaatuau 265 rpu. OxiBernb
Ha 17 rpu 50 K. memreBmiuii 3a pyuky i Ha 32 rpH 50 K. merres-
muii 3a OJIOKHOT. CKiJIBKM KOINTYIOTh OKPEMO OJIiBeIlb, pydYKa

Yogeu mauB 3,5 rof 3a Teuieio piukm i 2,5 roxg mportu Teuii. Bin-
CTaHb, AKY BiH IPOILJIMB 3a Teuielo piuku, Ha 30 KM OijbIna 3a
BificTaHb, AKY BiH NPOMJMUB NPOTH Teuii. SHAUAITH BJACHY
IMIBUAKICTL YOBHA, SAKIINO IMIBUAKICTL Teuil 2 KM/Toj.

AruMUy ogHOUJIEHAMHM IIOTPiOHO 3aMiHUTH «3ipoOuKmu», 1100 Oofep-

O
TOBJIEHHSI OTHOT'O TicTeuka?

534.

i 610KHOT?

535. Onna KoTymKa 0aBOBHAHUX HUTOK KOIII-
Tye 5 rpH 40 K., a AbHAHUX — 6 rpH 50 K.
Babyca pgna niaeTiHHA cepBeTOK mpuaOasia
0aBOBHAHUX HUTOK Ha 6 KOTYIIOK O0iJIb-
e, HiK JbHAHUX, BUTPATUBIIUA HA BCIO
noKyukKy 175 rpu 20 K. CKiJIbKH KOTYIIIOK
0aBOBHAHUX i CKiJIBKM KOTYIIIOK JHHIHUX
HUTOK IIpugobajia 6abycs?

536.

537.

JKaTU TOTOKHICTh:

1) 5ax? - (% + %) = bax® + 35ax?;

2) (9a® + %) * 3a = = + 18a5;

3) (+ — 4mc?) - = = 3m3c? — 12m2c%

4) (« — %) - x2y3 = 5x?y3 — Tu?y*?
538.

AKi ogHOUNIEHM IHOTPiIOHO BOMCATH B KJITHMHKHM, IITO0 OJep:KaTu
TOTOXKHICTh:

1) 3a%(0) — O) = 945 — 12a%

2) (O + O) - 5ab? = 5ab? + 10a?b3;

3) (O — 2m2a) - Tm = 14m? — [;

4) (7x?a — 9xa?) - O = 14x3a® — O?

539. Copocrits Bupas (n — HaTypaJibHe YHCJO):
1) xn+3(xn+4 _ x) _ x2n+7;

) e T T e Tl (VR T

3) 222 — 1) — 22" + 2) — 2(z" — 2D).

@ Bnpabu gad nobmopenns

540.

O

Y AKUX KOOPAWMHATHUX 4YBEPTAX JiexkaTb Touku A(4; —8),
B(-5; —-7), C(1; 17), D(-9; 8)?
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541. CopocTiThb:
1 3
1) (-3a"b°)” -(gasz ;

2) (0,1mn")? - (-10m2n3)3.
542. BUKOpPHCTOBYIOUM BJIACTHBOCTI CTEII€HiB, 3HANIITh 3HAUCHHS BU-

pasy.
2417 ‘616. 359 _27
1) 4:816 . 317 ’ 2) 57 . 148 :

XKummeba mamemamuka

543. YV Gararhbox KpaiHax cBiTy, 30KpeMa i B YKpaiui, Temneparypy
BUMIipIOIOTh 3a ITKaJjol llenabcid. A B geAKmX KpaiHax, HaIIpu-
kaan y CIIA, oCcHOBHOIO HIKAJIOIO OJIsI BUMIpIOBaHHS TeMIIepa-
Typu € mkajga Papenreiita. II[o6 3HaueHHA TeMmIepaTypu 3a
®DapeHreidToM tp neperBopuTu y rpagycu llenbcia f,, Kopucry-
0ThCA Gopmynow t, = 1,8t, + 32.

1) Sanumrits Gopmyay, 3a AKOI 3HAUEHHA TeMIIEpaTypHW y Ipa-
nycax Ilenbcia t, MOXXHa IePEeTBOPUTH y 3HAUYEHHA TEMIIEPATY-
pu 3a mKajaow PapeHrenra iy

2) YasBiTh, 110 BaIll TEPMOMETP BUMIipIO€ TemMmepaTypy Tija 3a Pa-
peHreiiToM. 3aloOBHITH TAOJIMITIO, IEPETBOPUBIIY 3HAUCHHA TeMIIe-
patypu 3a PapeHTelTOM y 3HaUeHHA TeMuepaTypu 3a Lleabciem.

tp 95 |95,9]96,8| 97,7 | 98,6 | 99,5 | 100,4 | 101,3 | 102,2
lc

E TMigzomyimecs go bubuenns Hobozo mamepiany

544. BuHeciTb 3a OY:KKU CHIIbHUN MHOMKHUK:
1) 7a — 7b; 2) 2y — 2x; 3) 9n + 9m; 4) bx + by;
5) 3m — mux; 6) 7t + T; 7) 5ap + 5pb; 8) 4ax — 4bx.

@ Likabi 3agaui — nomipkyd ograue
545. Bigomo, 110 IJd JeAKNX HATYPAJbHUX 3HAYEHb a 1 b 3HaueHHs

Bupasy 6a + b KparHe umcay 7. HoBemiTh, IO AJIA THUX CaMUX
3HaUeHb a i b 3HaueHHs BuUpasy 6b + a TaKoK KpaTHe YHCIy 7.
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8§ 13. Po3knapaHHs MHOrousieHa Ha MHOXKHUKMU
CNoco60M BUHECEHHS CMi/IbHOrO MHOXXHMKA 3a AYXKM

POBKHaAaHHﬂ MHOro4vjieHa Ha MHOXHUKHA

Y 5 kiaci MM pO3KJajasH CKJIAZeHi uucia Ha IPOCTI MHOMK-
HUKH, TOOTO IofaBajii HATypaJbHIi umcjia y BUIVIALL HOOYTKY.
Hanpuraag, 12 = 22 - 3; 105 = 8 - 5 - 7 Too.

ITogatu y Buriasani mo0yTKy MoKHAa i meski muorousenu. Ile osua-
Yyae, IO I1i MHOTOUYJIEHN MOJKHA PO3KJIaJaTy HA MHOMKHUKU.
Hanpuxaazn, 5x — by = 5(x — y); a® + 3a? = a?(a + 3) Too.

Posknacmu MHOZOWNEH HA MHONCHUKU O3HAYAE IIOJATH HOro
y BHINISAL A00yTKY OAHOYJIEHA Ha MHOrodjeH abo moOyTKy Kiab-
KOX MHOT'OYWIEHIB Tak, mob 1eil no0yTox OYB TOTOXXHO PiBHMM
IAaHOMY MHOTOYJIEHY.

BuHeceHHS cniibHOro MHOXXHUKA 3a AY>XXKUN

PosrisaaemMo oguH i3 crmoco6iB po3KJaagaHHSA MHOrOUJIeHA Ha MHOMK-
HUKU — 6UHECEHHA CNnillbH020 MHOYMCHUKA 3a Oyxku. OnHUM 3 Bifo-
MHUX HaM OPUKJAAIB TAKOr0 PO3KJANAaHHS € POBIOJijbHA BJIACTU-
BicTh MHOXKeHHA a(b + ¢) = ab + ac, akIo ii 3anmnucaT y 3BOPOTHOMY
nopaaky: ab + ac = a(b + c¢). Lle#t 3anmc o3Hauae, IO MHOTOYJIEH
ab + ac poskJiajiiu Ha JBa MHOKHUKHU a Ta b + c.

Ilig yac poskJamaHHA Ha MHOMKHHUKKM MHOT'OUJIEHA i3 I[IIMMM KO-
edimieHTaMy MHOXKHUK, SIKHII BUHOCATH 3a AY:KKH, 00MpaloTh TakK,
m100 YJIeHM MHOTOUJIeHA, SKUN BSaJUIIUTLCI B OY:KKax, HEe MaJju
CHiZIbHOrO OYKBEHOI0 MHOMKHMKA, a MOAYJIL iXHiX KoedimieHTiB He
MaJIU CIIJIBPHUX IiJIBHUKIB.

Posrimanemo KijnbKa IpUKJIaIiB.

PoskaacTu Bupas Ha MHOKHUKU:
1)8m +4;  2)at + Tap; 3) 15a3b — 10a2b2.
. Posg’sazanns. 1) COiIbHUM MHOKHHKOM € UHCJIO 4, TOMY
8m+4=4-2m+4-1=4@2m + 1).
2) CuinpbHUM MHOXKHUKOM € 3MiHHA a, Tomy at + Tap = a(t + Tp).
3) ¥V nmpomy pasi CHiJIbHUM YHCJIIOBUM MHOXKHUKOM € HaNOiJIbIINi
cuinpHUMN minbHUK uncea 10 i 15 — uwmcio 5, a cuiTbHUM OyKBEeHUM
MHOKHUKOM € ofnHouseH a2b. OTxe,
15a3b — 10a2b? = 5a2b - 3a — 5a®b - 2b = 5a’b(3a — 2b).
Bionosidv: 1) 42m + 1); 2) a(t + Tp); 3) 5a2b(3a — 2b).
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O
m PoskyacTy Ha MHOKHUKN:
: 1) 2m(b —c) + 3p(b — ¢); 2) x(y — t) + c(t — y).
Posé’sasanns.

1) V npomy pasi cIiibHMM MHOMKHHKOM € ABouyieH b — c. Orike,
2m(b —c¢) + 3p(b — ¢) = (b — ¢)(2m + 3p).
2) llojaHKy MalOTh MHOKHUKU y — t i t — Y, AKi € IPOTUJIEKHUMU
BUpasamMu. ToMy B ApyromMy OOJaHKY BMHECEMO 3a OYKKH MHOK-
HUK —1, ogepsxumo: c(t — y) = —c(y — t).
Omxe, x(y —t) + e~y =x(y — ) —cly — ) =y — D(x — o).
Bionosiov: 1) (b — ¢)(2m + 3p); 2) (y — t)(x — ¢).

Jlisg mepeBipKM NPaBUJILHOCTI PO3KJIANAHHS HA MHOMKHUKM CJIiJI

MePEeMHOKUTY OTPUMAaHi MHOMXHUKU. Pe3ysbTaT Mae AOpiBHIOBATU
JTaHOMY MHOTOUJIEHY.

Po3B’a3yBaHHS piBHSIHb 3a JOMOMOroo po3K/iaAaHHS
MHOrouysieHa Ha MHOXXHUKU

PosknamanHA MHOTOUJIEHIB Ha MHOXKHUKHU YacCTO CIIPOIIY€E IIPOIleC
pO3B’A3yBaHHA PiBHAHHA.

OITOEEED Buaiitu kopewi piBmannsa 5x2 — Tx = 0.

. Posé’szanns. PoskaameMo JIiBy YacTHHY PIBHAHHSA Ha MHOMKHUKU
BUHECEHHSAM CITiJIbHOTO MHOMKHUKA 3a AYy:KKHU: x(5x — 7) = 0. Bpaxo-
BYIOUH, IIT0 AOOYTOK JOPiBHIOE HYJIO TOAL # TiJABKH TOAi, KOJH
xoua 0 ONMH i3 MHOXKHUKIB JOPiBHIOE HYJIIO, MmatumeMo: X = 0 abo
5¢ — 7 =0, orxe, x = 0 abo x = 1,4.

Bionosidw: 0; 1,4.

3ayBasKMMO, IO TAaKHWU CIIOCi0 pPO3B’A3yBaHHSA PIBHAHHSA MOKHA
3aCTOCOBYBATH, JIMIIE KOJIM IIpaBa yacTWHA PiBHAHHA mopiBHioe 0.
PiBaasna 5x2 — Tx = 12, 5x2 — Tx = 40 Tom0 TAaKUM CIOCOOOM
pO3B’sA3yBaTH HEe MOXKHA.

@ Axke nepeTBopeHHA Ha3nBarkoTb PO3KIagaHHAM MHOrodrieHa Ha MHOXHUKM? O Ha
ﬂpVIKﬂaﬂ,i MHOroudneHa ab + ac NOACHITb, sIK BUKOHYKOTb pPO3KnagaHHA Ha MHOXXHUKA
3a A4OMNOMOroH BUHECEHHS CMiflbHOro MHOXHMKA 3a AYXKWU.

o

§ Fosb ' sximo 3agaui ma buxonaime bnpabu

[Z] 546. (Ycro.) BraiiniTe CUiIbHMI MHOKHUK y BHDasi:

1) 5x + Sy; 2)Ta —T; 3) ab + at; 4) ma — pm.
547. (VcHo.) PosknamiTs Ha MHOMKHUKH:
1) am + an; 2) 12x — 12y; 3) tm — tc; 4) 2¢ + 2m.
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(@,
548. BuneciTh 3a OY:KKU CHIIbHUN MHOKHUK:
1) 5a + b5c¢; 2) Tx — Tu; 3) ap — ab; 4) mx + yx.
549. BuneciTh 3a AYKKU CHIIbHUN MHOMKHUK:
1) 2u — 2p; 2) Tx + Ty; 3) at + bt; 4) ma — me.
@ 550. (Vcro.) Uu mpaBUIBHO BUKOHAHO PO3KJIAJAHHS HA MHOMKHUKU:
1) 7a + 7 = Ta; 2) b5m — 5 = 5(m — 5);
3) 2a — 2 = 2(a — 1); 4) Txy — 14x = Tx(y — 2);
5) bmn + 5n = S5m(n + 3); 6) Tab + 8cb = 15b(a + ¢)?
551. 3anuIlriTe cymMmy y BUIVIALL JOOYTKY:
1) 3a + 12b; 2) —6a — 9x; 3) 17a + 17;
4) —ab — a; 5) 14a — 21x; 6) 8b — 8.
552. PoskaamiTh Ha MHOMXHUKN:
1) 4m — 16a; 2) -12m + 18a; 3) 14m — 14;
4) —xb — b; 5) 8p + 8; 6) 206 — 30c.
553. Po3kaagiTe Ha MHOMKHUKN:
1) 5ab + 5xb; 2) 2xy — 8y; 3) —5ab + ba;
4) 7a + 2lay; 5) 9x2 — 27x; 6) 3a — 9a?;
7 m? — ma; 8) 12ax — 4a?; 9) —18xy + 24y2;
10) a®b — ab?; 11) pm — p®’m; 12) —x2y? — xy.
554. BuHeciTh 3a OYKKU CIILIIBHUUA MHOXHUK:
1) Tax — Tbx; 2) 3ab + 9a; 3) 6xm — 8xn,;
4) 15xy + bx; 5) 9m? — 18m; 6) 15m — 30m?;
7) 9xy + 6x2; 8) a®b — ab; 9) —p2%q — pq°.
555. Po3kaamiTe HA MHOKHUKN:
1) x3 — x%; 2) a* + a?; 3) m? — m?%
4) a® + a'; 5) 3b% — 9b3; 6) 7a® + 6a;
7 4y + 12y 8) 5m’ + 15m?; 9) -16a* — 20a.
556. PoskiamiTe Ha MHOMXHUKN:
1) m* - m? 2) a* + a5 3) 6a — 12a3;
4) 18p3 — 12p%; 5) 14b3 + Tb% 6) —25m3 — 20m.
557. 3anumiits cymy 6x2y + 15x y Buriazni moOyTKy i 3HAAITE Horo
3HaueHHd, akIio x = —0,5, y = 5.
558. Banmmiite Bupas 12a%b — 8a y BuriAal mHOOyTKy i sHANAITH
Moro 3HaueHHdA, AKIIO a = 2, b = %
559. BuneciTh 3a OYKKU CHIIbHUN MHOKHUK:
1) a* + a® — a?; 2) m® — m? + m’;
3) b6 + b5 _ b9; 4) _y7 _ y12 _ y3.
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560. ITogatiTe y BUTIALL JOOYTKY:
1) p" +p® - p%; 2) a'® - a® + a¥%
3)b" — b® — b 4) -m8 — m? — m*.
561. OOUMCIIiTL 3PYYHUM CIIOCOOOM:
1) 132 - 27 + 132 - 73; 2) 119 - 37 - 19 - 37.
562. Po3p’s1:kiTh piBHAHHA:
1) x2 — 2x = 0; 2) x2 + 4x = 0.
563. 3HaNOiTh KOpeHi PiBHAHHSI:
1) x2 + 3x = 0; 2) x2 — Tx = 0.
{3] 564. Poskiajirs MHOrOUIEH HA MHOKHUKMN:
1) 4a3 + 2a® — 8a; 2) 963 — 3b% — 27b%;
3) 16m? — 24m5 — 32m?; 4) —5b% — 2002 — 25b°.
565. BuHeciTh 3a OYKKU CILJIbHUN MHOMKHUK:
1) 5¢® — 5¢7 + 10c%; 2) 9m* + 27Tm3 — 81m;
3) 8p” — 4p® + 10p3; 4) 21b — 28b* — 14b3.
566. BuneciTh 3a OY:KKU CHIIbHUN MHOMKHUK:
1) Tm* — 21m?n? + 14m?; 2) 12a%b — 18ab? + 30ab3;
3) 8x2y? — 4x3y® + 12x*y3; 4) —5p*q? — 10p%¢* + 15p3¢3.
567. Po3kjagiTh MHOI'OUJIEH HA MHOMKHUKI:
1) 12a — 6a’x? — 9a?; 2) 12b%y — 18b3 — 30b%y;
3) 16bx2 — 8b%x3 + 24b3x; 4) 60m*n3 — 45m?n* + 30m3n°.
568. O6umnCIiTL 3pyYHUM CIIOCOOOM:
1) 843 - 743 — 7432, 2) 11032 — 1103 - 100 — 1108 - 3.

569. 3HaligiTh 3HaUEHHS BUPa3y:
1) 4,23a — a2, axmpo a = 5,23;
2) x2y + x3, akmo x = 2,51, y = —2,51;
3) am® — mb, axkmo m = -1, a = —b;
4) —xy — x2, axmpo x = 2,7, y = 7,3.
570. 3HanimiTh 3HaUEHHS BUPAa3y:
1) 9,11a + a2, axmo a = -10,11;

2) 5ax? + 5a%x, akmpo a = %; X = g
571. PoskaniTh BUpa3 Ha MHOKHUKU:

1) 2p(x — y) + q(x — y); 2)alx +y) — (x +y)

3)(@a—-T7) —bla-—- ") 4) 5(a + 1) + (@ + 1)?;

5) (x + 2)2 — x(x + 2); 6) —bm(m — 2) + 4(m — 2)2.
572. TlopmatiTe BUpas3 y BUIVISAAL JOOYTKY:

D) a(x — y) + by — x); 2) p(b = 5) — n(5 - b);

3) Tx(2b — 3) + 5y(3 — 2b); 4) (x — y)? — aly — x);
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5) 5(x — 3)2 — (8 — x); 6) (a + 1)(2b — 3) — (a + 3)(3 — 2b).
573. Po3skaamiTh Ha MHOKHUKN:

1) 3x(b — 2) + y(b — 2); 2) (m2 — 3) — x(m?2 — 3);

3)alb — 9) + c(9 — b); 4) 1a + 2) + (a + 2)%

5) (¢ — m)?2 — 5(m — ¢); 6) —(x + 2y) — 5(x + 2y)2.
574. 3HaligiTh KOpeHi piBHAHHS:

1) 4x2 — x = 0; 2) Tx2 + 28x = 0;

3)1x2+x:0; 4)3x2—3x=0

9 11 11

575. Pos3B’s1:KiTh PiBHAHHA:

1) 12x2 + x = 0; 2) 0,2x2 — 2x = 0;

3)ix2—x:0; 4)11x2+3x=0.

14 3 3

576. Po3B’s1:KiTh PiBHAHHA:

1) x(8x + 2) — 5(8x + 2) = 0 2) 2x(x — 2) - 512 — x) = 0.
577. Po3B’sT:KiTh PiBHAHHA:

1) x(4x + 5) — 74x + 5) = 0; 2) 7x —3) — 2x(3 — x) = 0.
578. IoBeniTh, 1110 3HAUYEHHS BUPAa3Y:

1) 173 + 172 kparne uncay 18;

2) 914 — 816 kparne uncay 80.
579. IloBexiTp, 1110 3HaAUEHHSA BUPA3Y:

1) 399 — 398 nimureca Ha 38; 2) 49° — 78 minuThca Ha 48.
(4] 580. Bunecirs 3a Iy:KKH CHiLIbHUI MHOMHUIK:

1) (bm — 10)%; 2) (18a + 27b)2.
581. 3maiigiTe KopeHi piBHAHHS:

1) x(x — 3) = Tx — 21; 2) 2x(x — 5) = 20 — 4x.
582. Po3B’sT:KiTh PiBHAHHSA:

1) x(x — 2) =4x — §; 2) 3x(x — 4) = 28 — Tx.
583. IloBexniTh, 1110 YMCJIO:

1) 10* + 53 ginmureca ma 9;

2) 415 — 414 + 413 gigursca Ha 13;
3) 273 — 37 + 93 ginuTsca Ha 25;
4) 213 + 143 — 73 ginuTbes Ha 34.

©) Bnpabu gra nobmopenns

584.

CopocriTh Bupas i 3HAUIITH 1100 3HAYEHHS:
1) —3x2 + Tx2 — 4x2 + 3x2, axmpo x = 0,1;
2)8m + 5n — Tm + 15n, akmo m = 7, n = —1.
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585. 3anuIriTh 3aMicTh «3ipoUoK» TakKi KoedillieHTH OmHOUJIEHIB,
1100 piBHiCTL mepeTBOpUIACA HA TOTOMKHICTD:

1) 2m2 — 4mn + n2 + (+sm? — «mn — «n2) = 3m2 — 9mn — 5n?;
2) Tx2 — 10y? — xy — (s=x? — 2xy + =y?) = —x2 + 3y2 + xy.

586. JloB:kMHA NOPAMOKYTHUKA BTPUYi OijbIlla 3a HOro IIHPUHY.
SKII0 OOBKUHY NPAMOKYTHMKA 3MEHIINTH Ha 9 CM, TO IOro
mioma sMeHmuTbea Ha 40 cm2. 3HAULITL JOBKUHY 1 IIUPUHY
MIPSAMOKYTHHKA.

XKummeba mamemamuka

587. Illupuua npoizuoi yactTuum 16 M. IIBuakicTe pyxy Mapiukm
1,5 m/c. Uu BcTUTHE BOHA MEPERTH MIilMOXiTHWH Ilepexin Ha 3e-
JeHuii curHaJ csiTiogopa, axuii TpuBae 25 c¢? Uum BcTuUrHe
Mapiuka mepeBecTH uyepes MPOI3HY YACTUHY 0a0ycio, IIIBUAKICTH
skoi 0,8 m/c?

@ Likabi 3aga4i — nomipkyi ogHave
588. Bimomo, 1m0 a < b < ¢. Uu MOXKYTH OJHOUYACHO CIIPABIKYBaTUCS
HepiBHOCTI |a| > |c| i [b] < [c|?

§ 14. MHOXXEHHSI MHOIOUJIeHA HA MHOIOUYJIeH

ﬂpanmo MHOXXeHHA MHOro4vsieHa Ha MHOroudsieH

IlomHOXUMO MHOrOuWJIeH @ + b Ha MHorousieH x + y. IlosHaummo
MHoOrouJeH x + y 6ykBoio m. Maemo:

(a+b)x+ty)=(a+bm=am + bm.

Y Bupasi am + bm migcrTaBUMO 3aMiCTh m MHOTOUYJIEH X + Yy i 3HO-
BY CKODHMCTa€eMOCS IIPaBUJIOM MHOYKEHHSA OJHOYJIEHA Ha MHOTOUJIEH:

am +bm=a(x t+y)+ blx+y)=ax+ ay + bx + by.

Orxe,

(a +b)(x +y)=ax + ay + bx + by.

Muorounen ax + ay + bx + by € cymMor BCiX OmHOUYJEHIB, AKi
Olep’KaHO MHOYKEHHSAM KOYKHOT'O UJieHa MHOT'OuJieHa a + b Ha KOX-
HUU YJeH MHOTOYJIeHa X + Y.

IIpuxonuMo 10 npasuiad MHOMCEHHA MHO204AeHA HA MHOZ04JIEH.

11106 MOMHOKHUTH MHOT'OYJIEH HA MHOTI'OYJIEH, IIOTPiOHO KOMKHUHA
YJIeH OJHOI0 MHOTrO4YJIeHa MOMHOKHTH Ha KOKHHUM 49jIeH APYTroro
MHOTO4YJIEHA ¥ oflep:kKaHi AoOYyTKH JOoJaTH.
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Hpouec MHOMEHHSA MHOI'OYWJIEHa Ha MHOI'OYJIEH MOMHa IIogaTn
CXeMaTu4YHO:

g

@+ b(x +y =ax + ay + bx + by.

fg.joooo

3acTocyBaHHS NpaBu/ia MHOXEHHS MHOrou1eHa
Ha MHOIOY/IEH A0 PO3B’'A3yBaHHSA Brpas

PesyspraToM MHOKEHHSI MHOTOYJIEHA HA MHOI'OUYJIEH € MHOT'OYJICH.
SK110 mepruii i3 CIIiBMHOMKHUKIB TOOYTKY MIiCTHUTh m UJieHiB, a Apy-
TUii — n YJIeHiB, TO, IePEeMHOKUBIIN IX, OAEP:KMMO MHOT'OUJICH, IO
MicTHTMME mn 4JeHiB, a Iicjda 3BeJeHHd MNOAIOHWX OOAHKIB I
KiJbKiCTh MOYKe 3MEHIIIHUTUCS.

m Buxonatu MmHOXKeHHA (2x — y)(4x — 3xy + 2y).

. Posg’sazanusa. 2x — y)dx — 3xy + 2y) = 2x - 4x — 2x - 3xy + 2x - 2y —
—y-4x+y-3xy —y- 2y =8x2- 6x% + 4xy — 4xy + 3xy? — 2y? =
= 8x2 — 6x2y + 3xy? — 2y2.

Bidnogidv: 8x2 — 6x2%y + 3xy? — 2y°.

(EEEED Copocruru Bupas (2x — 7)(x — 3) — 2x(x + 4).

. Posé’azannsa. 2x — T)(x — 3) — 2x(x + 4) = 2x2 — 6x — Tx + 21 —
— 2x2 — 8x = —21x + 21.
Bionosiov: —21x + 21.

m HoBecTu, 1110 3HAYEHHSA BUPa3y
nn—-3)—-(n—-—2)(n-3)+8

: € MapHUM YHMCJIOM AJIA BCiX HATypaJbHUX 3HAUYEHDb 1.
Ilogedenns. Ha mepiomy etarri BUKOHAEMO MHOXKEHHSA MHOTOUJIEHIB
(n — 2)(n — 3) i sanmunremo ¥oro B ayskkKax. Maewmo:

n?2-3n—-n%2-2n-3n + 6) + 8.
Poskpuemo nykKku, nepen SKUMHU CTOITh 3HAK «MiHYC». OTprMaeMo
n2-3n-n2+2n+3n-6+8=2n+2=2@n + 1).

fAxmo n — HarypaJibHe YuCJio, To n + 1 — TaKoK HaTypaJibHe YuC-
Jgo. Tomy sHauenHsa Bupasy 2(n + 1) € mapHuUM YHUCIOM AJIA OYIb-IKO-
ro HaATypaJIbHOTO 3HaueHHdA n. Tomy i 3HaueHHA Bupasy n(n — 3) —
—(n - 2)(n — 3) + 8 € mapHuUM YMCJIOM IJIA BCiX HaTypaJbHUX 3HA-
YeHb 1.
TBepm:KeHHs 3a7adi JoBeIeHO.
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HAxmno morpibHO mepeMHOMXUTH Oijbine Hi¥X ABa MHOrOWJIEHH, TO
CIOYATKY IEPEeMHOXYIOTh JeAKi ABa 3 HHMX, HDOTIiM OTPHUMAHMM
pes3yJabTaT MHOKATh HA TPETiM MHOrO4YJIEH 1 Tak caMo maJi.

IJLGEERRS Bukonatu MHOMKeHHA (x — 2)(x + 3)(x + 1).

. Posé’szanns. CnouaTKy IepeMHOKMMO MEPIIni 1 Apyruii MHOro4JIe-
HU Ta OTPUMAHUI pe3yJbTaT MOMHOMKKMMO HA TPETiii MHOTOYJIeH:
(x = 2)(c + 3)(x + 1) =(x? + 3x — 2x — 6)(x + 1) = (x> + x — 6) x
x@+1D=x3+x2+2x2+x—6x—6=x3+2x2—-5x—6.
Bionogiov: x3 + 2x2 — 5x — 6.

@ CdbopmyntonTe npaBmino MHOXEHHSI MHOTOYNeHa Ha MHorouneH. O Ak nepeMHOXu-
o Tu BinbLie HiX ABa MHOrouneHu?

g Fosb sximb 3agaui ma buxonaime bnpabu
{Z] 589. (Ycro.) Buaiigirs K06yTOK:

D (x + y)a + 9); 2) (@—2)®b + 1)
3) (7 — p)b — o) 49 1A -m@2 - d).
590. BukoHaiiTe MHOKEHHSI:
D (a = b)(x + m); 2) (¢ + n)a + y);
3) (p — t)(c — y)s 4) (a + 3)(b — 2).
591. IlepeMHOKTe OBOUJICHI:
1) (¢ — Dx + 1) 2) (@ +b)(p + y)
3) (b + 2)(y — 4); 4) (c — b)a — x).
(2] 592. Copocrirs Bupas:
1 (a + 3)a + 2); 2) (y — 2)(y + 4); 3) 2 - p)p + 1)

4) (b - 5)(2b + 1); 5) Ba — 4)(2a + 1); 6) (5y — 3)(1 — 2y).
593. CopocriTh Bupas:

D@+ 2@y - 3); 2) (@ - 3)a - 2); 3) 4 — p)p + 3);
4 (Ba-2a+3); 5)@b-3)2b-1); 6)(Tm - 2)1 + 2m).

594. TlogatiTe BuUpas3 y BUIVIAAI MHOT'OUYJEHA CTAHIAPTHOI'O BUIVIALY:

1) 2 + 4x)(2y — 1); 2) (x2 + a)(x — a?);

3) dp — 2m)(3p + 5m); 4) (2x2 — 1)(8x + 1);

5) (7x% — 40)(3x — 2); 6) (b — 2)(3b3 — 4b2);

7) (m? — 2m)(8m — Tm?); 8) (n3 — 2n2)(n + 7).
595. CopocriTs Bupas:

1) (83m? — p)(m? + p); 2) (5a® + b)(b* — 4a?);

3) (12a2 - 3)(a — Ta); 4) (2a3 — 3a2)(a + 5).
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596.

597.

598.

599.

600.

601.

602.

603.

604.

605.

BukonaiiTe MHOKEHHS:

1) (m — n)a + b — 1); 2)3B —a)(p + 5— m)
3) (@ +x— 3)(n + 2); 4) (c —d— T)x + y).
IlepeTBOpiTH BUpa3 Ha MHOT'OYJIEH:

D (@ + b)(m - 2 + p); 2) (® —x)(m —n - p)
3) (x +y — 2)(a — m); 4) (p + g+ 3)(a - x).
Buxkonartire mii:

1) 2x + )2x — 4) + 28; 2) 5m2 + (3 — bm)(m + 2);
3) (@ + N)(a — 2) — a(a + 5); 4) (2b + 1)(3b — 1) — (662 — 1).
CmpocriTh Bupas:

1) 2p — 1)(8p + 5) — 6p%;

2) 12 + 8m — 2)(bm + 6);

3) (m + 3)(m — 5) — m(m — 2);

4) (8a — 2)(4a + 1) — (1242 - 2).

IlepeTBopiTh BHWpa3 HA MHOTOUJIEH CTAHJAPTHOTO BUTJISAILY
i 3HanmiTL HOro 3HAUEHHI:

1) 2a — 3)(8a + 5) — 642, axkmpo a = 13,5;

2) bx — 1)1 — 2x) — Tx, axmio x = —2.

CmpocTiTh Bupas i 00umncIiTh HOro 3HAUEHHS:

1) (7x + 3)2x — 1) — 14x2, axmpo x = —8;

2) (2a + 4)(1 — 3a) + 10a, akmo a = —1.

Buxomnaiite mii:

1) x(x — 5) + (x + 4)(x + 2);

2)(m+ 3)(m —4) — m(m — 1) + 5;
@a+3a—-—(@a@a+1)+4-a@d+ a)

4) (y + 2)(y — 3) — 2y(1 — y).

CropocTits Bupas:

1) bx — 1)(4x + 7) — 4x(bx — 8);

2)(a+ 3)a—-2)—aa +9) + 6

3) 2x(3x — 1) + (x — 9)(5x — 6);

4) 2x + 3)(bx — 4) — 2x(x — 3) — 13(x — 1).

Po3B’a:KiTh piBHAHHA:
1) (x — D(x + 2) — x2=-8; 2) Bx + 1)(5 — 2x) + 6x2 = 5.

Posp’s:KiTh piBHAHHA:
D(x+3)2x—1)—2x2-=T1, 2) 10x2 + (bx — 1)@ — 2x) = —4.

606. IlepeTBopiTh, Bpa3 HAa MHOT'OUYJIEH CTAHIAPTHOT'O BUTJIALY:
1) (a® + ab — b?)a - b); 2) (x? - xy — YA + y);
3) (m — n)(-m? — 83mn + n?); 4) (p — 2)(p* + 3p — 4);
5) (9 — 4m — m?)(m — 2); 6) (y2 - 3y — 4y — 2).
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607.

608.

609.

610.

611.

612.

613.

614.

615.

616.

617.

618.

114

BukonaiiTe MHOMKEHHSA Ta CIIPOCTITL Oofep:;KaHUI BUPa3:

1) (@ + b)(-a? + ab — b?); 2) (x — Y% — xy + y?)
3) (7a2 + a — 1)(a + 1); 4) 2m?2 — 3m — 2)(m + 5).
IIepeTBOpiTH HA MHOTOYJIEH CTAHAAPTHOTO BUTJIALY:

1) 8m + 2n)(9m?2 — 6mn + 4n?);

2) (4x? + 10xy + 25y%)(2x — 5y);

3) (—x2 + 3xa — a®)(x + 2a);

4) (8m — x)(bmx — m? + x2?).

IlomaiiTe moOyTOK y BUTJIALL MHOT'OUYJIEHA:

1) (8x — y)(9x2 + 3xy + y2); 2) (9a2 — 2ab — b2)(3a + 2b).
Buxkxonaitire mii:

1) 9m2 — (8m — 2)(8m + 7); 2) 18y — 3y + 1)(6y + 4);

3) (@ + 4)a — (a + 2)(a — 2); 4H b+ 7B+ 1) - B+ 8B — 1.
CuopocriTs Bupas:

1) 8x — (x + 5)(x + 3); 2) a(a + 8) — (a + 2)(a — 5);
3) 12x2 + 5 — (4x + 7)(8x — 1);

4) (x + D —5) — (x + 3)x — 7).

IlepeTBOpiTH HA MHOTOYJIEH CTAHAAPTHOTO BUTJIALY:

1) a?(a — 2)(a + 5); 2) -bm2(m — 1)(2 — m);
3) —4x3(2x — 3)(x — x2); 4) 0,2b2(5b + 10)(b2 — 2).
PoskpuiiTe ny»XKKu i COPOCTITH OJlep:KaHUI BHUPAas:

1) m2(m — 4)(m + 2); 2) —a?(2a — 3)(8a + 7);
3) —5b3(2b + b2)(b — 1); 4) 0,5x2%(2x — 6)(x2 + x).

HoBediTh TOTOKHICTB:
Dm-3)(m~+7)—-10=(m + 8)(m —4) + 1;

2) 2x — 1D)@Bx + 5) + 9x = Bx — 1)(2x + 5) + 3x.

HoBeniTh, 110 AJIA KOMKHOTO 3HAYEHHS 3MiHHOI a:

1) smauennsa Bupasy (@ — 8)a + 3) — (@ — 7)(a + 2) mopiBHIOE
-10;

2) smauenHs Bupasy (a2 — 2)@® + 5) — (@2 — 4)(a?® + 4) — 3a?
nIopiBHIOE 6.

HoBeniTh, II0 3HAYEHHA BUpPA3y He 3aJIeKUTh BiJl 3HAUEHHA
3MiHHOI:

1) (m - T7)(@m + 1) — (m + 2)(m — 8);

2) a?(a? - 1) — (a2 — 2)(a? + 3) + 2a2.

HoBeniTsh, 110 AJs1 OyAb-AKOr0 3HAUEHHSA 3MiHHOI a4 3HAYEHHS
Bupasy (a + 7)a — 3) — 4(a — 8) € TOZAaTHUM UUCJIOM.

3anunriTh BUpas y BUIVIAAL MHOIOYJIeHA:
D (x - y3% 2) (p + 2a0)% 3) 4x — 3y)%;  4) (Ta + 2b)%.
O
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CopocrtiTh Bupas i 004uUCIIiTh HOTO 3HAUEHH:
1) (2x2 — x)(8x2 + x) — (x2 + x)(6x2 — 2x), aKmO x = —2;
2) (a + 2b)(a? — 2ab + 4b%) — 8b3, axmpo a = 3, b = —2015.

CmpocriTs Bupas i 3HAUAITH OO0 3HAUYEHHS:
D -9 +9) — (x — 3)(x + 27), axmio x = 1%;

2) 8a3 — (2a — 3b)(4a® + 6ab + 9b?), axmpo a = —%, b= %

2) 2x2 — (x + D(x + 19) = (x + 3)(x — 2) + 8.
3aMicTh «3ipOUKM» BaIHUIIIThP TAaKi OgHOUJIEHMU, IMOO0 PiBHICTH

1) (x— D=+ 3)=x2 + % — = A y+2y—#%=x+y—
HoBeniTs, 1m0 1A OyAb-AKOr0 HATYPAJBHOTO 3HAUYEHHS 7l 3HA-

) (n+ 2)(n + 3) — n(n — 1) e kpaTHUM ynUCaYy 6;
2)(n — 5N + 8 + (n + 1)(2n — 5) + 46 npu gpinenHi ma 3 mae

3HAUITh TPU IIOCJiIOBHUX HATYpPaJbHUX YUCJIA, AKIIO KBaapaT
MEHIIIOr0 3 HUX Ha 44 MeHINui# Big JOOYTKY OBOX iHIIHUX.

Hano nBa moOyTkm 27 - 18 i 12 - 42. Ha sike ogHe ¥ Te came UucC-
JIO TIOTPiIOHO 3MEHIIIUTH KOXKEH i3 YOTHPHhOX MHOMKHUKIB, IIOO
3HAUEHHsA HOBUX JMOOYTKiB cTaJu MiXK c000i0 piBHUMUI?

(@,
619. IleperBoOpiTh BUpPa3 Ha MHOT'OUJIEH:
1) (2a — 3b)?%; 2) (4x + 5y)2.
620.
621.
622. 3HaligiTh KOPEeHi PiBHAHHS:
Ddx —(x + 2)(x — 3) = (6 — x)(x + 3);
2) 2x(x + 1) —(x+2)(x—3)=x2+T.
623. Po3B’s1:KiTh PiBHAHHSA:
) x@x—-5)—-x2=2-(x—- 12 — x);
624.
cTajia TOTOMKHICTIO:
625.
YeHHA BUPAa3y:
B ocTaui 1.
626.
627.
628.

630.

631.

Hano gBa moOyTkm 22 - 151 27 - 12. Ha saxe ogHe ¥ Te came Uuc-
JIO TOTPiOHO 30iJBIINTH KOMKEH i3 YOTHMPHLOX MHOXKHUKIB, IIMOO
3HAUEHHA HOBUX MOOYTKiB cTajiu MiXK c000I0 piBHUMUI?

629. BurkoHnaiiTe MHOKEeHHSA:

1) (@® — 2a + 1)(@? + 3a — 7); 2) (7 — 2b + 3b2)(2b%2 — 2b — 1).
BuxonaiiTe MHOKEHHST:

1) (x2 — x — 1)(x2 + 3x + 5); 2) (7T — a — 2a2)(@® + 3a — 1).

3HAWAITh YOTHPHM IIOCHiJOBHUX I[IJIMX YKCJIA, AKIIO AOOYTOK
IBOX OLNBINIMX 3 HUX Ha 78 OiJbIIuii 3a JOOYTOK ABOX MEHIIIHNX.
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632.

633.

634.

635.

O
3HAHIITh YOTHUPHU MOCJHiJOBHUX HATYPAJbHUX UYMCJIA, AKIIO JO-
OyTOK IBOX MeHIIMX 3 HuX Ha 102 meHinuii Bix JoOYTKY IBOX
OL/IBIINX.

IlepeTBOpiTH Bpa3 HA MHOTOUYJIEH CTAHIAPTHOI'O BUTJIALY:

1) (@ + 2)(@a — 1)(a + 3); 2) (@ — 4@ - 7Na + 1.
BukonaiiTe MHOKEHHS:

1) (x + I)(xt — 23 + x2 — x + 1);

2) (b - D®*+ b3+ b2+ b+ 1).

IlepumeTp npamMoxkyTHHUKA mopiBHIOE 60 cMm. SIKIIO Or0 JOBMKI-
HY 30igbImuTH Ha 1 ¢cM, a MIUPUHY 3MEHIIUTHA Ha 3 CM, TO HOTO
IJIOIA 3MEHIIUThCA Ha 45 cm2. 3HalAiThL JOBKUHY 1 IIUPUHY
IbOTO IIPAMOKYTHHUKA.

©O) Bnpabu gns nobmopenns

636.

637.

638.

639.

IIBuakicTs aBTOMOOiIA — 70 KM/TOm, a MoToIuKJIa — 50 KM/Toz,.
Ilnax Bix cesa o mMicTa MOTOIMKJ HoJac Ha 2 Iof AOBIIE, HixK
aBTOMOOiIb. 3HAMAITL BifcTaHb Bix cesa oo Micra.

3HaANOiTh JomaTHE UMCJIO, AKe ITiCJId IiJHeCeHHA J0 KBaapara:
1) 36isbITyeTHCS B 4 pasu; 2) BMEHIITYETHCSI B O pasis.

VY mepririii xaHicTpi Oyso BTpuui Oijbllle O€H3UHY, HidK yV APYTiii.
Koau 3 mepimoi kKauicTpu nepenuau 2 J1 y IAPyry, To o6’em OeH-

3UHY APYroi KaHiCTpH CTAHOBUB 7 Bim 00’emy mepinoi. CKiJIbKHT

OeH3UHY OyJI0 B KOXKHill KaHicTpi cmouarky?
IlogatiTe Bupas y BUIVIAAI PiSHUII OBOX MHOTOYJIEHIB, OIWH

1) (5x2 —8b + a) — (b2 — 5x + 1) — (2b — x2 + Tx);
2) (8Bmx2 + Tmn2 — p) — (x2 + mx2 + 2p) — 17x.

Kummeba mamemamuka

640.

3apobitua miaara Tersuu mpomoplilifiHa KiJbKOCTiI BigmpamboBa-
HUX TOAWH. 3a MicAlb BoHA BimmpairoBaJsa 170 rox i orpumasia
8500 rpu. CkinbKu roguH Mae BigmpaiioBatu TeTsHa B HaCTYII-
HOMY Micairi, mo6 orpuMmatu 9250 rpu?

@ Likabi 3aga4i — nomipkyd ograve

124 2+31 52 12

641. O0uuciaite 2 -4
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§ 15. Po3knapgaHHs MHOrousieHa Ha MHOXKHUKMU
CNoco60oM rpynyBaHHS

Cnoci6 rpynyBaHHs
Y § 13 Mmu o3HarioMmUaINCA 3 PO3KJIAJAHHAM MHOTI'OYJIEHA HA MHOK-

HUKHN CIIOCOOOM BHHECEHHS CIIIJIBHOTO MHOMKHUKA 3a OYKKHU. ICHY-
IOTh ¥ iHIIL crmocoOu pO3KJIaMaHHA MHOTOUJIEHIB HAa MHOXKHWKU, Ha-
IIPUKJIAZ, CNOCiO 2PYNY6aHHA.

m PosknacTu Ha MHOMKHUKHN MHOT'OYJIEH

ab — ba + 2b — 10.

Poss’sazannsa. Y BCiX UJIeHIB I[LOI'0 MHOI'OYJIEHA HEMAaE€ CHiJILHOIO
MHO:KHHKAa. TOMy TyT HOOIiJIBHO 3aCTOCYyBaTH caMe CIIOci0 rpymy-
BaHHA. Po3i6’eM0 mOmAHKM Ha JIBi Ipynu Tak, u,00 000aAHKU 8 KO-
Hill 2pyni MAaaU CNiAbHUL MHOMCHUK:

ab — 5a + 2b — 10 = (ab — 5a) + (2b — 10).
3 KOKHOI TPy BUHECEMO CIIiJIbHUI MHOMKHUK 3a TV KKU:

(ab — 5a) + (2b — 10) = a(b — 5) + 2(b — 5).
Temep omep:xaHUil s 000X I'PYI CIiJIBHUII MHOXHUK b — 5 BuHe-
ceMo 3a OYKKU:

ab—5)+ 2(b—-5)=(0b - 5)(a + 2).

Omxe, ab — 5a + 2b — 10 = (b — 5)(a + 2).
3rpynyBaTu OOJaHKHU I[HOI'O0 MHOIOUYJIeHAa MOXKHA OyJsao U y iHmIui
croci0.
A cawme: ab — 5a + 2b — 10 = (ab + 2b) + (-5a — 10) = b(a + 2) —
—5(a+ 2)=(a+ 2)(b —5).
Bionosiov: (b — 5)(a + 2).

JiAmam BUCHOBKY, IO IJA PO3KJIAJaHHS MHOTOYJIEHA Ha MHOMK-

HUKMU CIIOCOOOM TI'pPyHyBaHHSA BapTO BHUKOHYBATH [il B Takiil mocJi-
JOBHOCTI:

1) po30MTH MHOrO4YJIeH Ha TpPYOH [JOJAaHKIB, KOMHA 3 AKHX
MIiCTHTEL CHITBLHMI MHOMHHEK;

2) 3 KO)KHOI I'pyIi BHHECTH CHOiIBHUUA MHOMKHUK 34 AYIKKH;

3) coinbHME AAA BCiX Ipyn MHOXKHHK, IO YTBOPHBCH, BHHECTHU
38 OVHKHU.

>

Jisa mepeBipKM ITPaBUJIBHOCTI PO3KJIANAHHA CJIJT IMEPEMHOMKUTU

omep:kaHi MHOMXHUKH. J[oOyTOK IIMX MHOKHHKIB Mae IOPiBHIOBATU
TaHOMY MHOTOYJIEHY.

O
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3acTocyBaHHS cnocoby rpynyBaHHSA AN po3KjagaHHs
Ha MHOXXHUKM MHOIOUY/IEHIB, LLIO MICTATb WICTb
a6o Tpu [oAAHKU

Hearki MHOTOUYJIEHU, IO MiCTSATH IMicTh a00 Tpu MOoAAaHKU (UJIEHiB
MHOTOYJIEHA) MOKHA PO3KJIACTU Ha MHOYKHUKU 3a JOIIOMOTOIO CIIOCO-
Oy rpynyBaHHA.

m PosknacTu Ha MHOMKHMKYM MHOTI'OYJIEH

2a +2b—m +am + bm — 2.
PO36 A3aHHA. 1-1l cnoci6. SrpymryeMo 4JieHW MHOTOYJIEHA Yy TPU I'Py-
I II0 ABa JOJAaHKHU TaK, II[00 JONAHKYN B KOMKHIN I'PYIIi MaJI CIIiJIb-
HU MHOKHUK. MaTtumemo:
2a +2b-m +am +bm - 2=02a + am) + (2b + bm) + (-m — 2) =
=a@+m)+b2+m—-12+m)=2 + m)a + b — 1).
2-Ui cnoci6. 3rpynoyeMo Tellep 4eHr MHOT'OUYJIeHA YV ABi IPyIH IO TPU
JOMaHKHU TaK, 100 JONAHKY B KOMKHINM IpyHi MaJu CHiJIbHUN MHOMK-
HuUK. Martumemo:
2a +2b-m+am +bm —-2=02a + 2b—-2)+ (am + bm — m) =
=2a@a+b-1D)+ma@a+b—-—1=(@+b—- D2+ m).
Bionosiov: (2 + m)(a + b — 1).

m PoskJjlacTy Ha MHOMKHUKM TpudieH x2 — 6x + 8.

* Poss’azannsa. BpaxoBywouwn, 1o —6x = —2x + (—4x), MOKeMO Iepenu-
caTH MHOTOUJIEH SIK CyMy YOTHPBOX HOJaHKiB, 3rpymyBaru ix i gaui
PO3KJIACTU HAa MHOKHUKU:
x2 — 6x + 8 =2x2—-2x —4x + 8 = (x2 — 2x) + (4x + 8) =
=x(x —2) —4(x — 2) = (x — 2)(x — 4).

Bionosiov: (x — 2)(x — 4).

ArO; My momasu JOZAHOK —6X yV BUIVIALL CYMM ABOX SKMXOCH iH-
X OOZAHKiB, TO He 3MOIJIXM 6 3acTOCyBaTH I'PyIyBaHHA I PO3KJIAC-
T HA MHOXKXHUKHU. IIpomoHyemMo IepeKoHaTucs B IILOMY CaMOCTiIiHO.
«Cekper» y TOMY, III0 caMe JHOJAHKU —2X i —4X CIPUAJIHN IIOABI CHiIb-
HOT'0O MHOKHUKA IIicJA PO30UTTA MHOrOUJIEHA HA TPYMH.

@ Ay nocnigoBHICTb A 3aCTOCOBYOTh AN PO3KMafaHHA MHOroYrieHa Ha MHOXHUKN
o Crnocobom rpynyBaHHS?

§ Fosb ' sximo 3agaui ma buxonaime bnpabu

i1| 642. YV muorouwneni ca — 2¢ + 5a — 10 Ha3BiTH rpymy 3i CcHigb-
HUM MHOXHHKOM @ i rpyny 3i CIiJIbHUM MHOKHHUKOM 2.
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Lini Bupasu

643.

3aKiHUYITh PO3KJIaJaHHSA MHOTOUJIEHA Ha MHOMKHUKMU:

xytyt—2x—2t=(y —2x)+ Yyt —2)=x(y — 2) + t(y — 2) = ...

644.

3aKiHUITh po3KJIaJgaHHA MHOTOUJIEHA Ha MHOMKHUKI:

ab—cd—-—ad +cb=(@ab—-—ad)+(cb—cd)=ab—-d)+cb—-4d)-=...

2]

646.

647.

648.

649.

650.

645. IlogatiTe Bupa3 y BUTJIAAL JOOYTKY MHOTOUJIEHIB:

1) a(b + ¢) + 3b + 3c; 2) px —y) + Tx — Ty;
3) m(t—95)+t—5; 4)bm —c)+c— m.
PoskiagiTe Ha MHOXKHUKMN:

1) c(x — y) + 3x — 3y; 2) a(c + m) + 9¢c + 9m;
3) x(c + 5) +c + 5 YHYy(p—3)+3 —p.
PoskaaniTs MHOroOuYJI€eH HA MHOYKHUKU:

1) ax + ay + 6x + 6y; 2) 5m — 5n + pm — pn;
3) 9p + mn + 9n + mp; 4 ab+ac—-b-c
5)1—-by —y+ b; 6) ma + 2a — 2m — 4.
IlogatiTe y Buriami qoOyTKY MHOTOUJIEHIB:

1) ab + 5a + bm + 5m; 2y mp —b+ bp — m;
3)am — b+ m — ab; 4) cm — 3dm + cp — 3dp.

3anurrite Bupas3 ab — ac + 2b — 2¢ y Buraanai no0yTky Ta 3HaM-
IiTh fioro 3HadYeHHd, AKIINO a = —1; b = 5,7; ¢ = 6,7.

3anumrite Bupas dx — Sy + xt — yt y BuriAni qo6yTKy Ta 3HAU-
IiTh 1Oro 3HAUYeHHd, AKIO X = 7,2; y = 6,2; t = —4,5.
651. IlomaiiTe Bupa3 y BUTVIALL JOOYTKY MHOTOUJIEHIiB:

Dad+a2+a+1; 2) b5 — b3 - b2 + 1;
3)ct+ 3c3 — ¢ — 3; 4) a% — 5a* — 3a2 + 15;
5) m?2 — mn — 8m + 8n; 6) ab — 9b + b2 — 9a;
7) Tt — ta + Ta — t2; 8) xy — ty — y2 + «xt.
652. Po3kaaniTe MHOIOUJICH HA MHOMKHUKIL
1) x2 + bx — b2y — bxy;
2) a?b + ¢ — abc — ac;
3) 7a®m + 14a2 — 6bm — 3am?2b;
4) 21x + 8tm3 — 24m? — Txtm.
653. IlomaiiTe MHOTOUJIEH Y BUIVIALL JOOYTKY:
1) b2 + xb — x%y — xby; 2) m?2 + Tm — bm — Tb;
3) 4a — ax + 4x — x?; 4) ma — mb — m2 + ab.
654. O0umcIiTh, 3HAUEHHS BUPa3y HAW3PYUYHINIMM cIIocoOOM:
1) 157 - 37 + 29 - 157 + 143 - 42 + 24 - 143;
2) gg-51—16-4,5+101-51—16.
3 2 3 2
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655. 3HaligiTh 3HAUEHHSA BUpPa3y, IIONePeIHLO PO3KJABIIN BHPa3 Ha
MHOXXHUKM:
1) 5m?2 — bmn — Tm + Tn, axkmo m = 1,4; n = —5,17;
1 2
2) 3a3 — 2b3 — 6a2b% + ab, axmo a = §; b= 3
656. 3HalAiT, 3HAUEHHSA BUPAa3y, IIONEePeIHHO PO3KJABIINM BHUPa3 Ha
MHOYKHUKMN:

1) 27x3 + x2 + 27x + 1, axmo x = —%;

2) 5p + px2 — p2x — 5x, axkmo p = 2,5; x = 2,4.
657. 3anuilliTs BUpas y BUIVIALL JOOYTKY:

1) 45x3y* — 9x5y3 — 15x2y? + 3xty;

2) 2,1mn? — 2,8mp? — 2,7n3 + 3,6np2.
658. PoskaaniTe Ha MHOMKHUKI:

1) 8m2¢c — 6m2x — 16cx3 + 12x%;

2) 1,2xy3 + 1,6x3y2 — 2x7y — 1,5x%y2.
(4] 659. Posp’mxirs piBHAHHS:

1) x2 — 5x + 40 = 8x; 2) 5y + 2y2 + 5y + 2 = 0.
660. Pos3B’st:KiTh piBHAHHA:
) x2+Tx—-7=x; 2) 3+ y2+ Ty +1-=0.

661. PoskaaniTe Ha MHOMKHUKI:

1) at? — ap + t3 — tp — bt? + bp;

2) ax? + ay? — mx? —my?+ m — a;

ymb-—m+T7—Tb— Tm2+ m3;

4) 6ax + 3ay — az — 6bx — 3by + bz.
662. PoskaamiTh Ha MHOMXKHUKI:

1) a?b + a + ab® + b + 9ab + 9;

2) 8ax + 4bx — 4x + 10am + 5bm — bm.

663. PoskyiamiTh Ha MHOKHUKM TPUUJIEH:

1) x2 + 5x + 4; 2) x2 — bx + 4;

3) x2+ x — 6; 4) a® + 4ab + 3b2.
664. PosgaaniTe Ha MHOMKHUKI:

1) x2 — 6x + 5; 2) x2 — x — 6;

3) x2 + 2x — 15; 4) a? + 5ab + 6b2.

©O) Bnpabu gns nobmopenns

665. CrpoctiTh Bupas i 3HAUAITh MOTO 3HAUEHHS:
1) 0,8(a — 5) — 0,6(2 — a), a0 a = —5;
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2) %(7x ~ 14y) - %(ISx — 2Ty), aKmo x = 2024, y = —%.

666. 3HaligiTh KOPiHb PiBHAHHSI:
1) 6x(x — 1) — 2x(3x — 5) = —8§;
2) 512 — x2) — 4x(x — 1) = 3x(1 — 3x).

Kummeba mamemamuka

667. T'osloBHA pemaKTOpKa BHUIABHUIITBA JaJjla TEPMiHOBY pPOOOTY
IBoM HabipHMKaM TekcTy. Ilepmiuii Habupae cTopiHKy 3a 4 XB,
apyruii — 3a 6 XB. ¥ AKOMY BiHOIIIEHHi BOHU MAalOTh PO3MOMi-
JIUTH MiK cob60i0 poboTy, 100 BUKOHATH ii AKOMOra IBUAIITE?

Tligzomyimecs go bubuenns Hobozo mamepiany

668. IlomatiTe Bupas y BUIVISAI MHOTOUJIEHA:
1) (x + 3)(x + 3); 2)(y - 2y — 2);
3) (7T — m)(7 — m); 4) 5 + a)b + a).

@ Likabi 3aga4i — nomipkyd ograve

669. Yu icuyroTh Taki HarypasJbHi 3HaueHHA 3MIiHHUX X i y, ouda
AKux x° + yd = 3362

AOMALLUHSA CAMOCTIMHA POBOTA Ne 3

3asdannsa 1-12 mawmv no vomupu sapianmu eionosideii (A-T"),
cepeld saxkux auwe 00ur € npasuivHum. Obepimsv npasuavHUilL apianm
8i0nosioi.

i 1] 1. YraxiTh Bupas, IIM0 He € MHOTOUJIEHOM.
a

A. B.x2-2x+7 B.-b-19 I. 6¢2
a->5

2. kR(n —m) = ..

A.kn—-—m B.n—-km B. kn + km I'. kn — km
3. 4c + 8 = ...

A. 2(c +4) B. 4(c + 2) B. 8(c + 1) I'. 4(c — 2)
@ 4. fIkomy 3 MHOrouJIeHiB mopiBHIOE Bupas (x — 5)(x + 2)?

A. x2+3x—-10 B. x2 - 3x - 10

B. x2 + 3x + 10 . x2-3x-3
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5. Ilomaiite Bupas (3m2 — m) + (4m2 — 5) — (Tm2 + 3) y Buraazi
MHOTOUYJIEHA CTAHJZAPTHOT'O BUIJVIALY.
A.14m2 - m — 2 B.-m -2
B.-m -8 r 8-m
6. Poskimaznite Bupas am — an — 2m + 2n Ha MHOKHUKMU.
A.(m —n)a - 2) B. (m — n)(a + 2)
B. (m + n)(a — 2) I'(m —a)(n — 2)
E 7. IIna AKOro 3HAUeHHA X 3HAUEHHA PIiSHUIL omHOUJIeHA 8x

i mHorounmena 3x — 4x2 + 2 mopiBHIOE 3HAYEHHIO MHOTOYJIEHA
3x + 4x2 — 4?

A. 2 B. 1 B. -1 r.o
8. O6uucaits 297 - 397 — 3972 maiizpyuHimuM crmoco6oM.
A. 39 700 B. -39 700 B. —29 700 I'. 29 700

9. 3umaiigite 3HaueHHa Bupasy (x — d)(x + 2) — (x — T)(x + 4), akimo
x = 10,2.

A. 18,2 Bb. 18 B. 28,2 r.7,8
(4] 10. Posp’asxits piBHanHEa x2 + Tx = 2(x + 7).

A.-T7; 2 B. -7 B. 2 Ir.-2;7
11. 3uauenHa Bupasy 274 — 3% € KpaTHUM UYHCIY ...

A7 b. 11 B. 13 .17

12. 3HaiigiTe HaMOiJbIIEe i3 YOTHPHOX MHOCHiZOBHUX IIapHUX 4YHCe],
SKIIIO JOOYTOK IIEpIIOro i TpeThoro umces Ha 44 MeHIIUi Bif
JTOOYTKY ABOX iHIIIHX.

A. 10 B. 6 B. 18 I. 14

Y 3a60anni 13 nompi6bno ecmanogumu 8i0nogioHicmv midxe iHQpOp-
Mmayiero, nosnavenow yuppamu ma 6yxeamu. O0na 6i0nosids 3aiisa.

iz] 13. YcraHoBiTH BimmoBimmicTs Mixk Bupasamu (1-3) Ta MHOTrO-
yjeHaMu, IKi iM TOTOKHO mopiBHIOOTL (A-T).

Bupas MHnozounen

A. x3 + bx?

B. x3+ 5x2 -6
B. x3 + 5x2 — 6x
T.x3+5x—6

1. Bx® + x2 — 2x) — (2x3 — 4x2 — 2x + 6)
2. 2x2(8x — 5) — bx(x? — 3x)
3. (x2 + 6x)(x — 1)
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3ABAAHHS AAS TEPEBIPK-M 3HAHb AO § 10-15

i 1| 1. BukoHaliTe MHOXKEeHHS:

1) m(a — b + 3); 2) —p(x +y—4).
2. BuHeciTh 3a Iy:KKU CHOLIbHUN MHOMKHUK:
1) 7Ta — 7b; 2) xm + ym.
3. BukoHaliTe MHOKEHHA:
1) (a + 2)(x — 3); 2) (b — 5)(c — m).

@ 4. IlepeTBOpPiTh BUpa3 Ha MHOTOUYJIEH CTAHAAPTHOTO BUTJIALY:
1) (2x2 — x) + (83x — 5) — (x2 — 5);
2) 2xy(x2 — 3xy + y?).
5. PoskiazmiTe MHOTOUJIEH HA MHOYKHUKU:
1) 9a2 — 12ab; 2) Tx — Ty + ax — ay.
6. Cmopocrits Bupasd (x + 5)(x — 2) — x(x + 3).
E 7. PosB’skiTh piBHAHHA (2x + 3)(3x — 7) = x(6x — 3) — 17.
8. Po3kiIagiTh MHOIOUJIEH HA MHOMKHUKI:
1) 9m3 — 3m* — 27mS8; 2) m2+ 2n — 2m — mn.
E 9. 3HaWAiTHF YOTHPUW MTOCHiZOBHUX IiJIMX YHCJA, JOOYTOK ABOX
MeHINuX 3 aKuX Ha 90 MeHIINH Bixg JOOYTKY ABOX OiJIBIIIMX.

Jodamkosei énpasu

i4 10. Hosexitb, 1Mo cyMa II'ATH IIOCJTiJOBHUX HATypPaJIbHUX
yuces JiINTLCA Ha 5.

11. Posp’sxiTe piBHAHHA x2 — bx = 4x — 20.

12. IlepeTBopiTh BUpas3 Ha MHOTOUYJIEH CTAHAAPTHOT'O BUTJIAAY:
1) (x2 — 2x + 5)(x2 + 3x — 1); 2) (a + 3)(a — 5)(a — 1).

§ 16. Keagpar cymu i kBagpar pisHuui

®dopmMyna kBagparta cymu
Iligmecemo mo KBajapaTra ABOUYJIEH a + b:
(a+ b2 =(a+b)a+b)=a%+ab+ ba+ b%2=a%+ 2ab + b2.
OTxe,

(@ + b)2 = a? + 2ab + b2 J

IIro ToTOKHiCTH Ha3UBAIOTL opmynor keadpama cymu. Bona
Jlae 3MOI'y MiJHOCUTHU OO0 KBajapaTa CyMy OBOX TOBLJIBPHUX BUPAasiB He
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3a IIPABUJIOM MHOKeHHS MHOTOUJIEHIB, & CKOpOueHO: 01pa3y 3aIlucy-
BaTu KBajgpar (a + b)?2 y suraazi a? + 2ab + b2. Tomy dopmyny KBa-
IpaTa CyMU HAs3WBAIOTh IIe (OPMYJLO0I CKOPOLEHO020 MHONCeHHA. Un-
TaOTh 1i TaK:

Keadpam cymu 06ox eupa3ié 0opiéHioe kKeadpamy nepuLozo
eupasy, naroc nodeéoenul dobymox nepuozo na dpyzuil, naroc
xeadpam 0Opyz0z0 eupasy.

m ITogaTu Bupas (3x + 5y)? y BUIIAAI MHOrOYJIEHA.
* Posg’asanns.

(Bx + 5y)2 = (8x)2 + 2-3x-5y + (5by)? = 9x2 + 30xy + 25y2.
Axnro mpomikHi Aii JIeTrKO BUKOHATU YCHO, TO MOYKHA OApasy 3amu-

caTy BiJIIOBiab:
(B8x + 5y)2 = 9x2 + 30xy + 25y2.

Bionosiov: (8x + 5y)? = 9x2 + 30xy + 25y2.

®opmMyna kBagparta pisHULI

Iligaecemo Temep A0 KBajapaTa ABOUJEH a — b:
(@—b2=(@—-ba—-b)=a%2—-ab—ba + b%2=a2- 2ab + b2
Orxe,

(@ — b)? = a? — 2ab + b2 J

Orpumanu ¢popmynry keadpama pi3Huyi, IKa TaKOXK € (HoOpPMYyJIO0
CKOPOYEHOIr0 MHOKeHHsA. UnTarmTh ii Tak:

Keadpam pisHuyi 0éox eupasieé OopieHioe Keadpamy nepuLozo
eéupa3y, minyc nodeéoecru 0o6ymox nepwozo na dpyzuill, naroc
xeadpam 0pyz020 éupa3ly.

3ayBa)kuMo, 10 (GopMyJay KBaapaTa PisHHII MOXKHA OTPHMATH,
SIKIIO IIepenucaTy PisHuIiio a — b y suraani cymu a + (—b):
@a-b2=(@+ (b)?=a?+ 2a- (-b) + (-b)? = a® - 2ab + b2.

M IlinaecTu nBOUNeH 4a — 7b 10 KBajgpaTa.
. Posg’sizanusa. 3a ¢GopMys00 KBaJgpaTa PidHUIII MaeMO:
(4a — Tb)?2 = 4a)® — 2-4a-7b + (Tb)?2 = 1642 — 56ab + 49b2.

Bionosiov: (4a — 7b)?2 = 16a2 — 56ab + 49b2.
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MepeTBOpPEHHSA BMpaA3iB 3a 4ONOMOroto
dopMyn KBagpata CyMM i KBagparta pi3HULI

Ham y:xe Bimomo, mo x2 = (—x)2, Tomy, migHOCAYM OO KBajgpara
BUpasu BUIIAAY —a — b i —a + b, JOmiJbHO momepegHbO 3aMiHUTH iX
Ha TPOTUJIE}KHI iM BUpasu:

(—a — b)? = (¢ + b)® = a® + 2ab + b%
(—a + b)? = (¢ — b)® = a® — 2ab + b2

(ITOEEED [epersoputu Ha MHOTOWIEH:

: 1) (—x — 6m)?; 2) (—2p2 + 99)2.
Poszé’aszannsa. 1) (—x — 6m)% = (x + 6m)? = x2 + 12xm + 36m?;
2) (=2p* + 9¢)* = (2p* — 9g)* = 4p* — 36p?q + 81¢>.
Bionogiov: 1) x2 + 12xm + 36m?; 2) 4p* — 36p2q + 81¢2.

Cupocrtutu Bupas (—5m3 — 2n2)2 + (2m3 — 5n?)2.

. Pose’asannsa. (-bm3 — 2n2)2 + (2m3 — 5n2)2 = (bm3 + 2n2)?2 +
+ 2m3 — 5n2)2 = 25mb + 20m®n? + 4n* + 4mS — 20m3n® + 25n* -
= 29mS + 29n4.

Bionosiov: 29m% + 29n4.

O6uncneHHa KBagpaTiB uMcen 3a 4OMNOMOroro
dopMyn KBagpata CyMu i KBagparta pi3HML
Posrasmemo, ssK 3acTOCOBYIOTH (hopMyJH KBajapaTa CyMH i KBa-
apaTa pisHUI AJd oOUYMCIIeHHSA KBaApaTiB duuceJ.

D O6unciurn: 1) (50 + 1)2;  2) 5,82,

. Posze’azannsa. 1) (50 + 1)2=502 +2-50-1 + 12=2500 + 100 + 1 =
- 2601;
2) 5,8 -(6-022=-62-2-6-02+ 0,22 =36 — 2,4 + 0,04 -
- 33,64.

Bionosidv: 1) 2601; 2) 33,64.

[eski npaBuna ckopo4yeHOro MHOXEHHS Oynu BigoMi
A we Paniwe... OaBHIM KUTANCbKUM i rpeLbkuM MaTtemaTukam noHag
4 TucsaMi pokiB ToMy. Todi BOHM chopMynioBanu L

npaBuna He 3a AOMNOMOrol GykB Ta CUMBOSIB, a CIioBaMu, i JOBOAUMM reo-
METPUYHO, TOOTO TiNbKX ANA A0AATHUX Ymcen.
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O

Hanpuknag, TOTOXHiCTb (@ + b)2 = a2 + 2ab + b2 y Opyrin KHUSI

«Havan» EBkniga (lll cT. oo H. e.) bopmyntoBanaca Tak: «AKwWo npsma niHia

(MaeTbcs Ha yBasi Bigpi3oK) sik-HeOyab po3civeHa, a b
TO KBagpaT Ha BCil NpsiMiA OOpPIBHIOE KBagpaTam
Ha Bigpi3kax pas3oMm i3 ABidi B3ATUM MPSAMOKYTHU- o ab

KOM, WO MICTUTbCS MiXK Bigpiskamu». TyT «kBagpar )
Ha BCii npsaMiny cnig po3ymitn sik (a + b)?, «kBag-
paTh Ha Bigpi3kax» sK a2 i b?, «NpsAMOKYTHUK, LLO

MICTUTBCSA MiX Bigpiskamu» sk ab. ~ ab b

)KEHO Ha MasoHKY.

FeoMeTpUYHMA 3MICT Uil TOTOXHOCTI 306pa-

@ Banuwitb i npounTante opmyny ksagparta cymu. O 3anuwite i npounTanTe op-
o Myny kBagpata pisHuui. O Ak nigHecTn 0o kKBagpaTta Bupasv —a —b i—a + b?

§ Fosb ' sximo 3agaui ma buxonaime bnpabu

=

671.

672.

673.

674.

676.

677.

126

670. (Vcrno.) fki 3 BupasiB € KBajgpaTaMH CyMH OBOX BHpPasiB,
a gKi — KBajgpaTaMu PisHUIL:

1) x2 + y?; 2) (@ — b)% 3) p? — ¢%; 4) (m + 2);

5) (x + 3)% 6) (b — 7)% 7) 4 - p)% 8) (x + y)*?
(Veno.) $S1ki 3 piBHOCTEH € ITPaBUJIbLHUMU:

1) (b - 2)2=0b%2 - 22 2)(a@+32=a%2+2-a-3+ 3%
) (x+52=x2+ x5+ 5% H T -y2="72-2-T7T-y+ y2?
dAKi 3 piBHOCTEN € MPaBUJIbHUMU:

1) (a+ 7)2=a%+ 7% 2 (x—-32=x2-2-x-3+ 3%
2 -y2=22-2-y+ y? 4h)b+32=02+2-b-3+ 32?7
IlopaiiTe y BUIr/IAAi MHOroO4JIeHa:

1) (@ + m)% 2) b — 0% 3) (x + p)% 4) (m — y).
IligmeciTs mo KBagpara:
) ® - p3 2) (x + )% 3) (c — a)% 4) (y + )
675. (Ycno.) IlopaiiTe BUpas y BUIVIALI MHOT'OYJIEHA:
1) (a + 4)%; 2) (x — 3)%; 3) (b + 2)% 4) (m — 5)%.
IligmeciTs mo KBamgpara:
1) (x - 9)% 2) (a + 3)% 3) 10 — m)%;
4) (7 + y)% 5) (¢ — 0,2)%; 6) (0,8 + x)2.
IlepeTBOpiTH HA MHOTOYJIEH:
1) (2x + 5)%; 2) (7b — 4)%; 3) (10x + 3y)%;
2
4) (9a — 4b)?%; 5) (%x + 3y] ; 6) (5rm — 0,2¢)2.
O
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(@,
678. IlepeTBOpiTh HA MHOTOUYJICH:

1) (@ - 3)% 2) (x + 9)% 3) (c + 0,3)%

4) (2a — 5)?; 5) (4y + 3)%; 6) (9a — 8b)%;

2

7) (4b + Ta)?; 8) (%m - 2nj ; 9) (0,5p + 2¢)2.
679. Bukonaitire mii:

1) Ba + 1)2 - 1; 2) 12ab + (2a — 3b)%;

3) (4a + 8)% — 16(a?® + 4); 4) —4y? + (5x — 2y)? — 25x2.
680. CopocTits: 1) 20a + (a — 10)2; 2) (8m + 5)2 — 9m2;

3) (x + 4)2 — 8(x + 2); 4) (2a — Tb)2 — (4a? + 49b2).

681. IleperTBOpiTH BUpa3 HA MHOTOUJIEH CTAHJAPTHOTO BUTJIALY:

1) (a — 2)2 + a(a + 4); 2) (b + 1) + 2) + (b — 3)2.
682. CrpocTiTh BUpas:

1) (m — 5)2 — m(m — 10); 2) (x + 42 + (x + D(x — 9).
683. Po3B’s1:KiTh PiBHAHHSA:

1) (x + 32 — x2=12; 2) (y — 2)2 = y2 - 2y.
684. Po3B’s1:KiTh PiBHAHHSA:

1) (x — 4)2 — x2 = 24; 2) (y + 5)? = 5y + 2.
685. 3amoBHITH y 30MINTI TAOJIUIIO 3a 3PA3KOM:

Bupas 1 Bupas 11 KBagpar pisuumi Bupasis I i II
2x b 4x2 — 4xb + b2
b 4x2 — 28xb + 49b>
3x 9x? - 2xb + L2
9
0,5x 4b

686. 3amoBHITH y 30MINTI TAOJIUITIO 3a 3PA3KOM:

Bupas 1 Bupas II Ksagpar cymu Bupasis I i 11
3m a 9m?2 + 6ma + a?
5m 25m?2 + 20ma + 4a?
4a im2 + 2ma + 1642
16
0,6m 5a
%mz + 6ma + 81a2
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O
E 687. 3a opmys0r0 KBagpaTa cyMu abo KBajgpaTa PisHUII o0UmcC-
JITh:
1) (100 + 2)%; 2) 412; 3) 992; 4) 3,82,

688. O0uucIiTh, BUKOPUCTOBYIOUM (hOPMYJIM KBajpara cymMu abo KBa-
IpaTa pisHUILi:
1) 40 — 1)%; 2) 892; 3) 5012; 4) 4,022,
689. Cepen Bupasis (x — y)?, (x + y)?, (~y + x)2, (—x — y)? sHaimiTs Ti,
II10 € TOTOXKHO PiBHUMU BHPAa3Yy:
D) (y + %)% 2) (y — %%
690. IlogmaiiTe v BUIVIALI MHOTOUYJIeHA:
D(Ep+57%  2)(a-77%  3)(p-2m)%  4) (-3b+ o)
691. IlepeTBOpiTh Ha MHOT'OUYJICH:
1) (—a + 3)% 2) (-b - 5)%; 3) (—4m + p)%;,  4) (—a — 3b).
692. IlepeTBOpPiTHL HA MHOT'OYJIEH:
1) (-9b + 4m)?; 2) (-7a — 10b)?; 3) (-0,5m — 0,4p)?;
2
4) (—I%x + 6yj ;. 5) (0,04p — 509)?; 6) (—0,25¢ — 0,2d)2.

693. IlomatiTe y BUIVISAI MHOTOUYJIEHA:
1) (3a + 5x)%; 2) (-8x — 5y)%; 3) (—4b — 0,5y)%;

2
4) (Sx 4 % yj : 5)(-0,02a — 10b)%,  6) (—0,15m + 0,1n)2.

694. Burkounaiire fgiro:
1) (a% - 9% 2) (7T — y3)% 3) (2a + ¢

2
4) (-5a + b3)2;  5) (da — 5m3)2; 6) (% p*+ 9q3j .
695. IligHeciTs O KBagpara:

2 2
1) (@ + 202, 2 G m® — 12m) ; 3) [1%;77 + 3p2j :

2
4) (Tab — 2b%)2; 5) (10106 + % p4a3j : 6) (0,2m2n + 15m3n%)2.

696. IlomaiiTe Bupas3 y BUIVISAI MHOTOUJIEHA:

2
1) 7 - 5)% 2) (a3 + 2b%)2; 3) [8x6 —ixﬂ :

2 2
4) (6m3 + 1%m5j : 5) (7a? + 8ap3)?;  6) (1 b2m3 — lb3m2] .
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o
697. CopocriTh Bupas:
1) (8a — 4b)2 — (38a + 4b)?; 2) (2a + 3b)? + (a — 6b)?;
3) a(2a — 1)2 — 4a(a + 5)% 4) 12m? — 3(2m — n)?2 — 12mn.
698. Bukounaiire gii:
1) (7a + 9b)2 — (Ta — 9b)?; 2) (10a — 3b)2 + (6a + 5b)%;
3) 18x2 — 12xy — 2(3x — y)%; 4) a(9a — 1)2 — 8la(a — 2)2.
699. ki omHOUNIEHM NOTPiIOHO 3amMcaTH 3aMiCTh «3ipOUKH», IIOO
YTBOPUJIACS TOTOMKHICTH:
1) (= + 2a)? = b2 + 4ab + 4a?; 2) (2b — %)% = 4b%2 + 9 — 120b;
3) (Ba* + %)2 = = + 30a* + 25; 4) (5x2 — %)% = 25x% — « + 9m?2?
700. 3aMiHITL «3iPpOUKY» OJHOUJIEHOM TaK, II00 OAEepPKaTU TOTOMKHICTh:
1) (« — 72 =x2 — 14x + 49; 2) Ap3 + %)% =« + 9 + 24p3.
701. IlomaiiTe BuUpas3 y BUIJIAI MHOTOYJIEHA CTAHIAPTHOTO BUTJISAAY:
1) (x — 2)(x + 1)% 2) (x + D(x — 5)2.
702. ToBeniTh TOTOKHICTD:
1) (@ + b2 + (a — b)? = 2(a? + b2);
2) m?2 + n?2 = (m + n)®2 — 2mn.
703. JloBemiTh TOTOXKHICTH:
1) —4ab = (a — b)?2 — (a + b)?%;
2) (x — y? + 2xy = x2 + y2.
704. Po3B’1:xiTh PiBHAHHA:
1) 8x — 4)2 — (8x + 2)2 = —24;
2) 2x — 32 + (1 — x)(9 + 4x) = 18.
705. Po3B’st:KiTh piBHAHHA:

707.
708.

1) x(x — 2) — (x + 5)2 = —1; -
2)Qy -7+ (B -4y)y -7 =3y - 6).

706. BUKOpHCTOBYIOUM MAaJIOHOK, IIOSC-
HiTh TreoMeTpuUYHHuiI 3MmicT QGopMyIu
(@—-b2=a2-2ab+b2pg1aa>0,b>0,
a>b.

S

a b

< >

Cuopoctits Bupas (@ + b)?2 — 2ab)?2 — 2a2b2)2 — 2a*b*)2 — 2a8b8.

HoBeniTh (opMyJIy CKOPOUEHOT'0 MHOXKEHHS IJIs:

1) ky6a cymu: (@ + b)® = a® + 3a2b + 3ab? + b3;

2) Ky6a pisaumi: (@ — b)? = a® — 3a2b + 3ab? — b3.

Poszs’szanns.

)@ + b)® =@ + b2a + b) = (@®2 + 2ab + b?)@a + b) =
= a3 + a?b + 2a?b + 2ab? + b%a + b3 = a3 + 3a?b + 3ab? + b3.
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709. IligHeciTh 0 KyOa 3a GopMyJIaMU CKOPOUYEHOI'O0 MHOMKEHHSI:

1) (2 + a)3; 2) (2b — 1)3.
710. IligaeciTh mo KyoOa:
1) (x — 2)3 2) (1 + 2m)3.

©) Bnpabu grs nobmopenns

711. 3HaligiTh 3HAUEHHSA BUPA3y 993% + [5, 4: % — 11%) 2,25 — 4%

D i mismariTeca pik mouaTkKy OyxmiBHHITBa CodilicbKoro cobopy
B Kuesi.

712. 3HaiifiTh TPU IMOCTiJOBHUX HATYPAJbHUX MapHUX UKCJIa, AKIIO
ITOOYTOK MBOX MeHINMMUX 3 HuX Ha 104 MeHIIui Big JOOYTKY OBOX
OiIBIINX.

713. JloBexniTh, 10 3HAUEHHS BUPAa3y:
1) 810 — 89 + 88 xparne uncay 152;
2) 154 — 104 — 5* ginuTsca ma 80.

XKummeba mamemamuka

714. Ha zamnpasBii ogun JiTp OeH3mHY KoiuTye 45 rpu. Boxmiit 3aiuB
y 6axk 30 g OeH3uHy i e mpuaOaB ILIAMIKY Bogu 3a 20 TI'pH.
Ary pemity orpumae Boxiii 3 1500 rpu?

] Tligzomyiimec z '
| Tligeomyimecs go bubuenns Hobozo mamepian

715. TlomaiiTe y BUINIAAL KBaapaTa YHCJIO:

1) 1; 2) 9; 3) 25; 4) 64;

5) 100; 6) 121; 7) 196; 8) 900.
716. IlopmaiiTe y BUIVIAAiI KBaJapaTa OSHOUJIEH:

1) x4 2) y8; 3) mb; 4) p';

5) 16a2; 6) 49b10; 7) m2n4; 8) 36¢2a?.

@ Likabi 3aga4i — nomipkyd ograve
717. IloBeniTh, 10 s OyAb-AIKOr0 HATYpPaJIbHOTO 3HAUEHHA N 3Ha-
uenHdA Bupasy (n?2 + n)(n + 2) giaurbca =Ha 6.

130 O



Lini supasu

8§ 17. Po3knaaaHHs MHOrOUYJIEHIB HA MHOXXHUKMU
3a ;ONOMOroto ¢opmyn KBagpara cymu
i KBagpara pi3HuLi

I'IepeTBopeHHq TPUYIEeHa Yy KBaapaTt OABo4YsieHa

dopmynu KBaJpara CyMHU i KBajapara PiSHUII MOKHa BHUKOPHUCTO-
ByBaTHU TaKOMK [Jd PO3KJAJaHHA Ha MHOKHUKU BUPA3iB BUIVIALY
a? + 2ab + b2 i a? — 2ab + b2. [I1a 1poro nepenuineMo Ii Gpopmyu,
TOMIiHSBIIIY MicIIAMHY iXHi JiBYy i mpaBy 4acTUHU.

a? + 2ab + b = (a + b)%; a? — 2ab + b? = (a — b)2. J

Taxkuit Buradan ¢GopMyJs 3pYyYHO BUKOPUCTOBYBATU MOJisI II€PETBO-
PEHHS TPUUJIEHA y KBAaApaT JBOYJIEHA.

Tpuuner Buraany a? + 2ab + b2 a6o a? — 2ab + b2 HasuBAIOTH
nosnum rkeadpamom. Came 1oro Mo)KHa MOAATHU y BUIVIAAI KBajapaTa
IBOYJICHA.

Hanpukaan, x2 + 4x +4 = (x + 2)21ia%2 — 6a + 9 = (a — 3)2, Tomy
rpuusern x2 + 4x + 4 i a2 — 6a + 9 € noBauMu KBagparamu. Ilepe-
TBOPEHHA TPHUUJIEHA, II[0 € IIOBHMM KBaJpaToM, y KBaJApaT IBOYJIEHA
Ha3UBAIOTh 320PMAHHAM Y NOBHULL Keadpam.

Ockinpru (@ + b)2 = (@ + b)a + b) i (@ — b2 = (@ — b)(a — b), TO
3rOpTAaHHA B MOBHUI KBaApPAT € PO3KIAJAHHAM TPUUJICEHA HAa MHOMK-
HUKH.

(ITOEEED Poskiacru tpuunen 4x2 + 12x + 9 HA MHOKHUKH.

: Pose’azanns. Ockinprn 4x2 = (2x)2; 12x = 2-2x-31 9 = 32, To Tpu-
wireH 4x2 + 12x + 9 € xBaaparom cymu 2x + 3, oTKe, IOro MOKHA
PO3KJIACTHA HA MHOKHUKIH:
42+ 120 + 9= (202 + 2 - 2x - 3 + 32 = (2x + 3)2.

Bionosidv: (2x + 3)2.

3ualiTu 3HaueHHA Bupasy x2 + 25y* — 10xy2, akmo
cx =44,y =-3.
. Posé’szanns. CIOUaTKy 3rOPHEMO BHPA3 y HOBHUII KBAZDAT:
x2 + 25y — 10xy? = x2 — 10xy?2 + 26yt = x2 — 2 - x - 5y?2 + (by?)? =
= (x — 5y%)>.
Temep BHUKOHATH OOYMCICHHA OyIe B30BCIiM He CKJIAQIHO. HRLuo
x=44,y=-3, 10 (x — 5y%)2 =44 — 5 - (-3)?)2 = (44 — 45)2 = (-1)2 =

Biodnosiov: 1.
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[MepeTBOpPEHHS TpUUNEHA Yy BUPA3, NPOTUNEXHU
KBagpaTy ABousieHa

(EERED llepersopuru Tpuunen —16a2 + 8ab — b2 Ha Bupas,
* IPOTUJIEKHUN KBaIpPATy JBOUJIEHA.

Posé’szanns. BuHeceMo 3a Oy:KKu —1, a ofep:KaHUM B OY:KKaxX BU-

pas 3ropHEMO B MOBHUII KBajpar:

—16a2 + 8ab — b2 = —(16a2 — 8ab + b%) = —(4a)?> — 2 - 4a - b + b?) =

= —(4a — b)2.

Bionosiov: —(4a — b)2.

3ayBasKMMO, IO He KOKEeH TPUUJeH MOKHAa MoJaTh y BUTJIAIL

KBaJapaTa JBouJIeHA a00 y BUTJISAAL BHUPa3y, IIPOTUJIEKHOTO KBaApaTy
IBOUJICHA.

Po3B'a3yBaHHs piBHSAHDb

Posp’sazaTu piBHAHHES 16x2 — 40x + 25 = 0.

. Posé’aszannsa. Maemo: (4x)2 — 2 - 4x - 5 + 52 = 0;
(4x — 5)2=0.
OcCKiJbKHY 3HAUEeHHS KBajpaTa BUpPas3y MOPiBHIOE HYJIIO TOAL M TiJb-

KM TOHAi, KOJIM 3HAUEHHS CaMOI'0 BHPA3y AOPiBHIOE HYJIIO, TO MaEMO:
4x -5 =0, x = 1,25.

Bidnosidw: 1,25.

[‘[?7 HasegiTtb npuKnag Tpu4yrieHa, Wwo € KkBagpatom CymMu; KsagpaTtom pi3Hl/ILl,i.

o

§ Fosb aximo 3agaui ma buxonaime bnpabu

{Z] 718. (Yero.) PosrianiTh Ha MHOMKHUKHL:

)2+ 2cd +d?; 2)x2-2xy+y?% 3)m2+2-m-5+ 52
719. 3ropHiTh MHOroOUYJIeH y MOBHUI KBaapar:

1) m2 — 2mn + n?; 2)p?+2pg+q?% 3)at+2-a-3+ 32
720. PoskaagiTh TPUUJICH HA MHOMKHUKII:

1) t2 + 2tp + p?; 2) a? — 2ax + x2%; b2+ 2-b-T7+ T2
(2] 721. Poskianirh Ha MHOMKHIKHL:

1) a2 — 6a + 9; 2) 64 + 16b + b?; 3) 0,01m2 + 0,2m + 1;

2 -Zp+p 5 dmi-12m+9;  6) 9c? + 24cd + 1642,

25 5
722. IlogatiTe BUpa3 y BUIVIALL KBajgpaTa JBOYJeHA:
1) a2 + 4a + 4; 2) 9m? — 6m + 1;
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(@,

3) b2 - 1,2b + 0,36; 4) imz — Em + 1;

49 7

5) 81a2 + 18ab + b?; 6) 25m?2 — 60mn + 36n2.
723. O0OUUCIITH 3PYUYHUM CIIOCOOOM:

1) 362 + 2 - 36 - 14 + 142; 2) 1172 - 2 - 117 - 17 + 172,
724. O0UUCIIITL 3PYYHUM CIIOCOOOM:

1) 87 + 2 .87 .13 + 13% 2) 1372 — 2 - 137 - 47 + 472,
725. 3HaiifiTh 3HAUCHHS BUPAa3y, IIONEPeIHbO 3TOPHYBIIU HOr0 Y IIOB-

HUII KBajgpar:

1) a2 — 2a + 1, axmpo a = 91; —19;

2) 4m2 + 28m + 49, axmo m = —3,5; 0;

3) 16x2 — 40xy + 25y2, axmpo x = 5, y = 4.
726. 3HanAiTL 3HaAUEHHSA BUPAa3y:

1) a2 + 10a + 25, axmo a = —15; 95;
2) 0,01x2 + 0,8x + 16, axmo x = 10; —40;
1

3) 4m2 + 28mn + 49n2, axmo m = -3, n = o

727. IlepeTBOpiTh TPUUJIEH ¥ KBaJApaT ABOUJIEHA:

1) im2 + 4n? + 2mn; 2) -10mn + 0,25m?2 + 100n2;
3) 9p? + pq + 31—6q2; 4) mb + 4n? — 4m3n;
5) 25m12 + pb — 10m5p3; 6) %06 — 3dc® + 16d2¢4.
728. Po3kaaniTh Ha MHOMKHUKU:
1) %a‘l + 9b2 + 2a2b; 2) —6,4a2%y* + 0,16a* + 64y8;
3) 16m?20 + nl2 — 8m10ns; 4) 6a*b? + ab + 9a2b?.
729. IlomaiiTe TpuuJgeH y BUIVIALL KBajapaTa ABouJeHa abo BUpasy,
IIPOTHJICKHOTO [0 KBaApara ABOYJIEHA:
1) -1 + 4x — 4x2; 2) —40a + 2542 + 16;
3) 24xy — 9x? — 16y?; 4) —140x3y + 100x6 + 49y2;
5) 4pg — 25p% — 0,16¢2; 6) —0,64mb — 1,6m3n2 — n4.
730. IlogatiTe TpuuJeH y BHUIVIAAI KBaJpaTa IBOYJIeHA abo Bupasy,
1[0 € IPOTHUJIeKHUAM [0 KBajpara ABOUJIEHA:
1) -9 — 30x — 25x2; 2) —36b + 81b2 + 4;
3) 42xy — 49x2 — 9y?; 4) —0,36a* — 25b% + 6a2b3.
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731.

732.

733.

734.

735.

736.

738.

739.

740.

741.

134

O
Po3B’sa:KiTh piBHAHHA:
1) x2 — 10x + 25 = 0; 2) 64y% + 16y + 1 = 0;
3) 9x2 + 1 = —6x; 4) 16y2 = 56y — 49.
Po3B’a:KiTh piBHAHHS:
1) x2 + 16x + 64 = 0; 2) 36x2 — 12x + 1 = 0;
3) 4x2 + 9 = —12x; 4) x2 = 0,4x — 0,04.

3aIunIiTh 3aMiCTh «3ipoOUKU» TAKWI OLHOUJIEH, III00 OZepKaHUi
TPUUYJIEH MOKHA OYyJI0 IIepeTBOPUTH HA KBajJapaT ABOUJIEHA:

1) « — 2mn + n?; 2) 25a2 + 20a + =
3) 64m?2 + = + 49b2%; 4) %= — 12bm3 + 9b2;
5) p2 — 0,8p7 + 3 6) « + a2b3 + ia“.

3anuIriTh 3aMiCTh «3ipOYKM» TaKMWHA OSHOUJIEH, IIO0 OJlep:KaHu
TPUYJIEH MOKHA OyJI0 mojgaTH y BUIVIALL KBajpaTa JBOUYJIEHA:
1) «+ — 28x + 49; 2) 64a2 — 16a + =;

3) 25a2 + « + %bﬁ; 4) 0,01a8 + 10065 + =.

PoskaagiTh Bupas Ha MHOKHUKIHI:

) (x—22+2x—2)+ 1; 2) (@2 + 6a + 9) + 2(a + 3) + 1.
HoBeniTh, 110 HEPIBHICTH € IIPABUJIBHOIO s OyAb-IKOTO 3HAa-
YeHHS X:

1) x2+ 2 > 0; 2) x2—-6x+ 9 >0.
737. IlopiBHANTE 3 HYJIEM 3HAUEHHS BUPAa3y:
1) x2 — 4x + 4; 2) —x2 + 2x — 1.

BcraBTe mpomyiieHi sHakm < abo > Tak, o0 Oad OyOb-IKUX
3HauYeHb X HEPiBHICTH OyJja IpaBUJIbHOIO:

1) x2 +4x + 4 ... 0; 2) —x2 + 30x — 225 ... 0;

3) —x2 - 8x — 16 ... 0; 4) 36 — 12x + x2 ... 0.

TloBeiTs, 110 41 Oyab-aKUX 3HA4YeHb 3MiHHOI Bupas x2 + 4x + 5
HaOyBae JIHIle JOAATHUX 3HaueHb. JIKOro HalMEHIIIOrO 3HaUeH-
HA HaOyBae€ Ied BUpAa3 i AJId AKOro 3HaYeHHA X7

HoBemits, 1m0 pJa OyAb-AKOTO B3HAUEHHA BMIiHHOI BUpas
x2 + 6x + 11 mabyBae juIlle JOAATHUX 3HAYeHb. SIKOro HailMeH-
IIIOr0 3HAUYEHHS HaOyBae Iieil BUpas3 i AJad AKOro 3sHAUYeHHS Xx?

3aMiHITh «3ipOUKH» OJHOUJIEHAMHU TakK, 1100 OJep:KaHuil TPU-
yjeH OyB IIOBHHUM KBaApaToM (3HAWTITh TPU PiBHUX PO3B’SIBKU
3amaui):

1) » — 48xy + *; 2) « + 20ab + .
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742.

ToxaiiTe BUpas3 y BUIVIALI KBajJpaTa JBOUJIEHA, SKIIO IIe MOK-
JINBO.
1) x2-3x+ 9;
9) 49a% — 140ab + 10062
3) 4a® — 9b% — 12ab;
4) 1642 + 8y — 1;
1, 1 1 5
Vi6r T Y

1
6) —xy + —y? + 4x2.
) —xy 16y

©) Bnpabu grs nobmopenns

743.

744.

Ina aKUX 3HaUeHb X:

1) kBagpar aBousieHa x + 2 Ha 225 OijbIIuii 3a KBagpaT ABOUJIE-
Ha x — 3;

2) kBagpar aBousieHa 2x — 6 y 4 pasu Oijgbmiumii 3a KBajpar
nBousiena x + 3?

CmpocriTh Bupas:
1) m — 2)(m + 3)m — 5);  2) (p? + 1)(p® — p® + p* — p% + 1).

XKummeba mamemamuka

745.

ITocepenu B anteni «ByabTe 3m0poBi» mie
15-BigcoTKOBa B3HUMIKKaA IJA IIEHCiOHepiB.
CkiZnbKE TpoIllell 3aomaguTh IIEHCiOHED,
IpUAOABIIN JiKK B cepeny, AKIIO po3apioHa
I[iHa MuX JiKiB craHoBuTh 580 rpH?

OCEPEAV
IJ:-.nﬂ a ..

NMEHCIOHEPIB

H Tligzomyimecs go bubuenns Hobozo mamepiany

746.

IlomatiTe Bupas y BUIVIAAI MHOroOYJeHa:
1D (x — 3)(x + 3);

2) (y + 2y — 2);

3) 1+ m)(1 — m);

49) 4 - a4 + a).

@ Likabi 3aga4i — nomipkyd ograve

747.

€ micKoBi TOZMHHMKHM JBOX BHUIiB: OJHMM BigMipdAoTh 7 XB,
a gpyrum — 11 xB. fIK 3a HOIIOMOro0 IIMX 'OZUHHUKIB BigMmipsa-
T TO4HO 15 XB?
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o)
§ 18. MHO)XeHH# pi3HMLi ABOX BUpa3iB
Ha iX cyMy
dopmMyna MHOXEHHS pPi3HULi ABOX BUpPa3iB
Ha iX cymMy
IlomHOXKMMO pisHHUIIO @ — b Ha cymy a + b:
(@ —b)a+b)=a?+ ab—ba — b2 =a? - b2
Orxe,
(@ — b)(a + b) = a — b2, J

Orpumasu 1e ogHy (popMyJay CKOPOUYEHOrO MHOKEHHS, SIKY YKUTa-
IOTh TaK:

dobymox pi3nuyi 060x eupasié Ha ix cymy OopieHnioe
pisnuyi xeadpamieé yux eupasie.

PosrnameMo nmpuKJaagy 3acTOCyBaHHSA Iriel hopMyin.

m BukonaTtu MHOXKeHHS:

- 1) (2m - 3p)(2m + 3p);

© 2) (4a2 + b3)(b3 — 4a?).
Pose’aszanna.
1) 2m — 3p)(2m + 3p) = (2m)2 — (3p)? = 4m?2 — 9p? a6o cKOpoUeHO:
(2m — 3p)2m + 3p) = 4m? — 9p2.
2) (4a2 + b3)(b3 — 4a?) = (b3 + 4a%)(b3 — 4a2) = (b3)2 — (4a?)? = bS — 164a.
Bionosidv: 1) 4m? — 9p?; 2) b5 — 16a*.

W Ilogatu nob6yToxk (—5m — 7a)(dm — Ta) y BUTIAAAL MHO-
* TO4YJIeHa.
. Posg’azanna.
< 1-ii cnoci6. Bunecemo y Bupasi —bm — Ta 3a ays:xku uwmcio —1. Ma-
TUMEMO:
(-5m — Ta)(bm — Ta) = -1 - (bm + Ta)(bm — Ta) = —((bm)2 — (Ta)?) =
= —(25m? — 49a?) = —25m?2 + 4942 = 49a? — 25m2.
2-it cnoci6. Y KOKHOMY i3 MHOKHUKIB CIIOYATKY IOMiHSAEMO MiCIIs-
MM JOTaHKU:
(-5m — Ta)bm — Ta) = (-7a — 5m)(-Ta + 5m) = (-Ta)?2 — (bBm)? =
= 49a2 — 25m?2.
Bionogiov: 49a2 — 25m?2.
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3acTtocyBaHHS GOPMY/T MHOXXEHHS Pi3HULI ABOX BUpasiB
Ha iX CyMy nif Yac cnpoLeHHs BUpasiB

m Copocruru BUpas:
1) —2m(m — 5)(m + 5); 2) 4x(x — 2) — (2x + 3)(2x — 3);
< 3) (b2 — 2)(b2 + 2)(b* + 4).
Posé’asannsa. 1) 2m(m — 5)(m + 5) = 2m(m?2 — 5%) = 2m(m?2 — 25) =
= —2m3 + 50m = 50m — 2mS3.
2) 4x(x — 2) — (2x + 3)(2x — 3) = 4x2 — 8x — ((2x)?2 — 32) = 4x2 — 8x —
—4x2+9=9 — 8x.
3) 3acTocyemo aBiui mocIisb OpMYyTy MHOMKEHHS PiSHUIIL JBOX BU-
pasiB Ha ix cymy. Maemo: (b2 — 2)(b% + 2)(b* + 4) = (b?)? — 22) x
x (b* + 4) = (b* — 4)(b* + 4) = (BY)2 — 42 = b5 — 16.
Bionogiov: 1) 50m — 2m3; 2) 9 — 8x; 3) b® — 16.

3acTtocyBaHHS $OPMYIM MHOXEHHS ABOX BMpPas3iB
Ha X CyMy nig Yyac o6buncsieHHsa BUpasiB

[V GELYSS O0uncanuTu 3pyuyHuM coocobom 4,3 - 3,7.
* Poszg’sazanns.

4,3 -3,7=(4 + 0,3)4 — 0,3) =42 - 0,32 =16 — 0,09 = 15,91.
Bionosios: 15,91.

@ AxomMy Bupasy AopiBHE A0OYTOK pi3HMUi OBOX BMpasiB Ha ix cymy? 3anuuitb
o 1 npounTanTe BignoBsigHy doopmyny.

§ Fosb'sximo 3agaui ma buxonaime bnpabu

(L] 748. (Ycro.) SIKi 3 piBHOCTEIl € TOTOXKHOCTAMIU:
1) (@ — o)a + ¢) = a2 — ¢ 2) (m + p)(m — p) = m? + p?
3 -y +x)=U-x% 4) (d + n)d — n) = n® - d*??
749. 3akinmuite 3amuc:
1)(c—5)c+5)=c2-52=.;
NB+Tb-T)=b2—T2=...
750. 3HaligiTh HOOYTOK:

1) (¢ — d)(c + d); 2) (p + a)(p — a).
751. BukoHaliTe MHOKEHHS JBOUYJIEHiB:

1) (b + )b — 1) 2) (a — t)a + 1)
@ 752. BuxkonaiiTe MHOXEHHS:

D@@-9F+9) 2) 5+ 20 — x);

3) B — B + o) HO+yy-7).
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753. IlepeTBOpiTh HA MHOTOUJIEH:
1) (m — 2)(m + 2); 2) (7 + a)(7 — a);
3) 4 - x)4 + x); 4) (11 + b)(b — 11).
754. TlopaiiTe 1OOYTOK y BUIVISIAI MHOTOUJIEHA:
1) 2x — 3)(2x + 3); 2) Bp + 8)(3p — 8);
3) 4 + 5a)(5a — 4); 4) (83m — 4p)(4p + 3m);
5) (7a + 10b)(10b — Ta); 6) (ip - % qj (l q+ i pj.
755. BukoHaiiTe MHOXKEHHS:
D@ - 2m)p + 2m); 2) 2p + 7)2p — 7);
3) (2¢ + 5)(5 — 20); 4) (8a — 0,3x)(0,3x + 8a);
5) (0,1p + ¢) (g — 0,1p); 6) (%a—gbj(—aJrgbj.

756. 3amoBHITH y 30IIUTI TAOJIUITIO 3a 3Pa3KOM:

Bupas I | Bupas II Jloﬁy'rf)}c piSHHI/II.Ii BupasiB I | Pisuuia .RBa,J?[paTiB
i II ma ix cymy BupasiB I i II
3a b (Ba — b)(3a + b) 9a2 — b2
5m 2n
lx 3
9 Y
0,1p 0,7q
1 c 1 d
7 3
757. Bukonaiite mii:
1) 16 + (3a + 4)(3a — 4); 2) (bm — 3)(bm + 3) — 25m?2.
758. CopocTiTh BUpas:
1) 8x — 5)(8x + 5) + 25; 2) 9m?2 + (5 — 3m)(5 + 3m);
3) (2b — 3)(3 + 2b) — 4b2?; 4) (4a + 7)(7 — 4a) — 49.

759. Po3B’s:KiTh piBHAHHS:

1) 8x = 2x — 3)(2x + 3) — 4x2;  2) 9x2 + (8 — 3x)(8 + 3x) = 4x.

760. 3uHaiimiTh KOpeHi PiBHAHHS:
1) 8x = (bx — 4)(bx + 4) — 25x2;
2) (9 — 4x)(9 + 4x) + 16x2 = 3x.

{3] 761. OGumciTh 3pyYHHM CIOCOGOM:

)40 -1)40+ 1)y 2)81-79; 3) 1002 - 998;
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762.

763.

764.

765.

766.

767.

768.

769.

3HaNAiTh 3HAaUEHHS BUPAa3y 3PYYHUM CIIOCOOOM:

1)B0 +2)80—-2); 2)59-61; 3)108-92; 4) 12,3 11,7.
ITogmatiTe mOOYTOK y BHUIVISIAI MHOTOUJIEHA:

1) (p? + 39)(3q — p?); 2) 2a — m3)(m? + 2a);

3) (ba — b2)(b% + 5a); 4) (0,7m + n?)(0,7m — n2);

5) (4¢2 — pY(4t2 + pY); 6) (3a3 — 4b%)(4b* + 3ad).
BukonaiiTe MHOMKEHHS:

1) (1,7a — 1,4p3)(1,4p3 + 1,7a); 2) (30,2 —ibﬂ& b + 3a2];

3) (5m2n + %pﬂ(% p3 - 5m2nj;

2 7 8 g 2 7)
4)|—-a" +1,2 1,2y ——a' |.
)(3 y j( ¥ -3

BuxounaiiTe MHOKEHHS:
1) (5a + b%)(b? — 5a); 2) (4a3 — d?)(d? + 4a3);

3) (0,7p — m")(m" + 0,7p); 4) G m? + 3b7][3b7 —%mzj;
5) (0,2a2b — 0,3ab2)(0,2a2b + 0,3ab?);
2 2
6)| ,2p" —Za® || Z2a® +1,2 7).
) ( P -3 J( 3 p

IlomatiTe y Buriami MHOro4YJeHa:

D (-a® + )7 + a?; 2) (p* - ¢NP* — ¢");

3) (—8m — 5p)(-8m + 5p); 4) (—2a3 — 3b)(—-3b + 2a3).
CmpocriTh Bupas:

1) (a — b)(a + b)(a? + b3); 2) (2a + x)(4a? + x2)(2a — x);
3) (c3 + d?)(c® — d?)(d* + cb);

4) (x — Yx - Y + yAt + yh).

IlepeTBOpiTH HA MHOI'OYJIEH:

1) (—a” + b5)(@™ + bd); 2) (-0,1m3 — p*)(0,1m3 — p*);
3) (8x — 2p)(8x + 2p)(9x2 + 4p?);

4) (—a? — 5b3)(a? — 5b3)(a* + 25b%).

3aMicTh «3ipOYOK» BANMIIITh TaKi OJHOUJIEHH, IOO YTBOPHJIACS
TOTOKHICTD:

1) (2a + %)(2a — %) = 4a® — 49b?;

2) (x — p)(= + 9p) = 0,25m* — 81p?;

3) 100a8 — 9% = (+ + 10a%)(10a* — »);

4) (4x — 3y)(» + %) = 16x2 — 9y2.
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770. 3uaiifiTh KOpeHi PiBHAHHS:
1) 8x(1 + 2x) — (4x + D)(dx — 1) = 1T;
2) x — 12x(1 — 3x) = 14 — (5 — 6x)(6x + 5);
3) 4x + 1)(dx — 1) + (2x — 3)2 = 5x(4x — 11).

771. Po3B’sT:KiTh PiBHAHHSA:
1) 5x(d4x — 1) — (6x — 1)(6x + 1) = 4x + 3)(3 — 4x);
2) Bx — 4)(Bx +4) — (bx — 2)(bx + 2) = 2x(1 — 8x);
3) (5bx — 4)2 — 2x(8x — 5) = (8x — 2)(3x + 2).

772. CopoctiTh Bupas:
1) (@ + 3)2 — (a + 3)(a — 3);
2) Bx — 3y)(8x + 3y) — (3x — 8y)%;
3) (b — 3)*(b + 3)%
4) (a + 525 — a)®.

773. CupocriTh Bupas:
1) (c — 2)2 — (¢ — 3)(c + 3);
2) (9x — 2y)O9x + 2y) — (5x — 2y)%
3) (a + 6)%(a — 6)%;
4) (2 — m)2(m + 2)2.

i4- 774. JloBexmiTh, 110 KBaApaT OyAb-AKOrO I[1JIOTO UYHKCJIa 3aBXKIU
Ha OAWHUIO OinbHINii 3a JOOYTOK IIOIEpPeSHLOro oMy I Ha-
CTYITHOTO 32 HUM YHCEeJI.

775. BukoHailiTe MHOYXEHHS, BHUKOPHCTABIIU (POPMYJIU CKOPOUEHOI'O
MHOKEHHS:
D +y + D> +y - 1)y
2)(@a+b+c)a— b+ o)
3) (m + n + 2p)(m + n — 2p);
4 x-—y—2)(x+y+2).

©) Bnpabu grs nobmopenns

776. O6uucits: 2,7 - (8 7 2 Ej -4 1 :0,65.
12 36 3
777. 1llo6 saacanbTyBaTu OEAKY OiJISHKY AOPOTW 3a MEBHUI dYac,
Opurajga IIJIAXOBUKIB Maja acanabryBaTu mo 15 M2 morogusu.
HartomicTe mjoromuEn BOoHU achaibTyBaiud Ha 3 M2 Oijblle,
TOMYy 3a 2 IO OO0 3aKiHUEeHHA TEPMiHy IM 3aJUuIINJI0CA 3aac-
dansryBatu 12 M2, koo Oyia mioma JiIAHKU Ta CKiJIbKU TO-

IuH i Mmaau acajIbTyBaTn?
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XKummeba mamemamuka

778. Kosmu ykpaiHili oO4YMCIIOIOThE «iHAEKC 00p- |
I1y», TOOTO IIiHY HaOOpPy HOPOAYKTIB IJd h Qo5 ./Wn/p&f
MIPUTOTYBAaHHA 5 JI KJIACUYHOI YKPaiHCHKOI Sopuy:
CTPaBU, TO POOJIATH Iie 3a OJHUM i3 YKCJICH-
HUX perentis (auB. maJ.). Tak, y 2019 porri
Takuil Habip KOIITyBaB Y CepPeIHbOMY

300 r cBUHUHK w
500 r kapTonni \

o 500 r 6ypsaka
74,4 rpH, OIpU IIbOMY MiHIMajIbHa 3apIaaTa 200 r mopKeu
B YKpaiHi cramoBuia 4173 rpu. ¥ 2023 porri 300 kanycTw
grajauunii HaOip KOIINTYBaB y CEPeIHLOMY 200 1 umbyni
99,2 rpu, Ipu IILOMY MiHiMaJbHA 3apIjaTa 90 r TomaTHOI nacTu
B YKpaini cramoBmia 6700 rpu. Crijgbku 30 onii

KacTpyJib OOpIIly MOKHA Oy/I0 3BapUTH Ha o 200 r cmetaHu
MmimimansHy 3apiiaty B 2023 poriii? 3pobiTh -
BUCHOBKI.

@ Likabi 3aga4i — nomipkyd ograve
779. Hexaii a,; a,; ag — HaTypaJbHi uncia, b; by; by — mi cami unc-

Ja, 3anmcaHi B iHmomy mnopaakry. JosemiTb, 10 mOOYyTOK
la, = by| - lag — byl - |ag — by| € mapauM ymcTOM.

§ 19. Po3kniafaHHA HAQ MHOXXHMKHM Pi3HULI KBagparTiB
ABOX BUpa3iB

PopMyna pisHULI KBagpaTie
V¥ ToroskuocTi (@ — b)(a + b) = a? — b2 nomimgeMo MicuAMH JiBY
i mpaBy uactuuau. MaTumMmemo:

a? — b2 = (a — b)a + b). J

ITro ToTOXKHiCTH HABMBAIOTH (POPMYNOI0 Pi3HUYL KE6adpamié IBOX
BUpPAa3iB Ta YNTAIOTh TaK:

pisnuysa xeadpamie deox eupasieé dopienioe do6ymry pisHuyi
yux eupasie Ha ix cymy.

dopmyny pidHHUIII KBaApaTiB ABOX BHUPA3iB 3aCTOCOBYIOTH AJISA PO3-
KJaJaHHA Ha MHOKHUKHN ABoduieHa a2 — b2, Il dopmyry MoxkHA
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BUKOPUCTOBYBATH i JJiA PO3KJAJAHHS HA MHOKHMUKHK PiSHUIIL KBa-
IpariB OyOb-AKMX ABOX BUPAa3iB.

PosknacTu Ha MHOMKHUKUI:
©1) 16 — x2; 2) 49m* — 64pS.
Poszé’azannsa. 1) Ockinpru 16 = 42, To 3a GOPMYJIOK Pi3HUIL KBaj-
pariB: 16 — x2 =42 — x2 = (4 — x)(4 + x).
2) Ockinbru 49m? = (Tm?)2, a 64p% = (8p3)?, maemo:
49m?* — 64pb = (Tm2)2 — (8p3)2 = (Tm2 — 8p3)(Tm2 + 8p3).
Bionosgiov: 1) (4 — x)(4 + x); 2) (Tm2 — 8p3)(Tm?2 + 8p3).

(EERED Posknactu ma muOMHEKE 25x2 — (1 — 2x)2.
. Posg’azanna. 25x%2 — (1 — 2x)2 = (5x)2 — (1 — 2x)2 = (bx — (1 — 2x)) x
x(Bx+(1—2x)=0Gx—1+2096x + 1 — 2x) = (Tx — D(3x + 1).

Bionoegiov: (7x — 1)(3x + 1).

O6uncneHHs 3Ha4YeHb BUpasiB 3a gonomMoroto GopMynu
pi3HUUI KBagparTis

OITOEEED O6uncaurn 1052 — 952 spyunum cmocoGom.

. Posé’szanna.
1052 — 952 = (105 — 95)(105 + 95) = 10 - 200 = 2000.

Bionosios: 2000.

Po3B'a3yBaHHSA piBHSAHb 3 BUKOPUCTAHHAM popMynun
pi3HMUI KBagparTiB

Poss’asatu piBHanHa x2 — 25 = 0.
* Poze’szanns. Ockinbku x2 — 25 = (x — 5)(x + 5), maemo:

x2 — 25 = 0;
(x — 5)(x + 5) = 0;
x—5=0 abo x + 5=0;
oTXKe, x = b abo x = —b.

Bionosidv: —5; 5.

[(P MpounTtanTe | 3anam’atante opMyny pisHULI KBagpaTiB 4BOX BUPa3iB.

o

g Fosb ' sximo 3agaui ma buxonaime bnpabu

@ 780. (Vcro.) fIki 3 piBHOCTEH € TOTOMKHOCTAMIU:
1) ¢ = d? = (c — d)(c — ad); 2)p* —t*=(p+ B)(p — t);
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(@,
3) a2 + b2 = (a + b)(a + b); 4) 32 -b2=(3 - b3 + b)?
781. JTo6epiTh 3aMicTh IPOIYCKiB TaKWil ABOYJIEH, IIT00 PiBHICTH IIe-
peTBopuJaca Ha TOTOXKHICTbh:
1) a2 -1=(@ - 1)(..); 2) 4 — m? = (..)(2 + m).
782. JloGepiTh 3aMicTh IPOIIYCKiB TaKWil BUpas, II00 PiBHiCTH mepe-
TBOPHUJIACS HA TOTOXKHICTB:
) p2-1=(.)p+ 1) 2)9 - c2=3 - o)(..).
[Z] 783. (YVcno.) Posknanirh Ha MHOMKHUKHL
1) a2 - 4; 2) 36 — b?; 3) 4x2 — 25m?; 4) x%y? - 1.
784. IlomaiiTe MHOrO4JIEH V BUIVIALL JOOYTKY PisHUIIL Ta CyMM:
1) a2 - 25; 2) 16 — p?; 3) d?2 — 1,44;
4 0 09 2. 5 bZ é. 6 % 2
) ? m ’ ) 99 ) 36 co.
785. Po3kIaniTe HA MHOMXKHUKU:
1) 36a2 — b%; 2) —a? + b?; 3) 49x2 — 64;
4) 9m?2 — 16n2; 5) -100m2 + 121k2; 6) 0,25 — a2b?;
7) 16m2a2 — 0,01; 8) p2 — c2d?; 9) 81p2m?2 — n2.
786. IlomatiTe MHOTOUJIEH Y BUTJIALL HJOOYTKY PiSHUIIL Ta CyMMU:
1) a2 - 64; 2) 0,25 — b?%; 3) —81 + 36x2;
4) 169p2 — ¢3; 5) 400a? — 25m?; 6) 49a%b2 — 16;
7) 900 — a%b?; 8) c2d? — 4m?; 9) 100a2b? — 0,16m2.
787. O6uncaiTh, 3aCTOCOBYIOUN (DOPMYJIY Pi3HHUIIL KBaapaTiB:
1) 672 — 572 2) 432 — 532%; 3) 1122 — 882;
2\? 1)
4) 21,52 — 21,42 5) 0,7252 — 0,2752%; 6) (5 gj - (4 gj .
788. O6UMCaiTH 3pYUYHUM CIIOCOOOM:
1) 432 — 332%; 2) 272 — 372 3) 0,972 — 0,032,
789. 3HalifiTh 3HaUYEHHS BUpPa3y X2 — y2, AKIIO
1) x = 55; y = 45; 2) x=2,01; y = 1,99.
790. Po3B’s1:KiTh piBHAHHA:
1) x2 — 16 = 0; 2)%—x2:0;
3) y2 - 0,25 = 0; 4) 4x2 -9 =0.
791. 3HangiTL KOPEeH1 PiBHAHHS:
1
1) x2 — 36 = 0; 2) y2 — — = 0;
) )y 16
3) 0,49 — x2 = 0; 4) 64y% — 49 = 0.
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793.

794.

795.

796.

797.

798.

799.

800.

144

O
792. Po3kaamiTh HA MHOMKHUKN:
1) ¢* — mS; 2) p8 — all; 3) ab — Im?;
4) 100ab — 25x8,; 5) 0,49 — m4p12; 6) 36x2c!t — 0,16d4;
7) §a8 - ﬁb‘icz; 8) —0,01m?2 + 0,81x6y8;
49 49

7 20 24 11 16 18

N1-t"a" -1— .
) 9 o5 P 4

PosriagiTe Ha MHOXKHUKN:
1) a® — 16m5; 2) 36¢6 — 49419
3) 0,25 — m!'2a2; 4) —121p8c* + 4a?;
5) 25 oyt 4 ﬁcﬁ; 6) oL g2 - lgp‘;cls.

36 49 4 16
3HaNOiTh 3HAUCHHSA BUPAa3y:

100 29? — 212 47% - 23*
) ———= 2) ———; ) ———>-
15 -10 80 48° — 22

IlomatiTe Bupas3 y BUIVISALLI JOOYTKY:
1) (x + 22— 1; 2) 4 - (y + 3)%
3) dm — 5)%2 — 16; 4) 6,25 — (a — 3,5)%;
5) (2x — 5)2 — 49; 6) 1 — (2x + 1)
PoskiagiTh Ha MHOKHUKN:
1) 16x2 — (1 + 3x)%; 2) By — 5)? — 16y3;
3) 49m?2 — (a + 3m)?%; 4) (5ba — 2b)2 — 25a2.
PosrkimagiTh Ha MHOKHUKN:
1) (p+ 22 -09; 2) 16 — (m — 3)%;
3) (8x — 2)2 — 36; 4) x2 — 2x — 1)%
5) (ba — 3b)%2 — 9b2; 6) (8x + 4y)? — 100y2.
3HaWiTh KOPEeHi pPiBHAHHA:
1) (x — 1)2 - 25 = 0; 2) 49 — 2x + 5)2 = 0;
3) (bx + 3)% = 64; 4) (0,1x — 0,5)%2 = 0,36.
Po3B’a:KiTh piBHAHHA:
1) (x + 2)2 - 36 = 0 2) (5bx — 4)2 — 81 = 0;
3) (2x + 7)2 = 49; 4) (0,2x — 0,5)2 = 0,09.

IoBexiTh, 0 4as OyAb-AKOr0 HATYPAJLHOIO 3HAYEHHS N 3HA-
uenHs Bupasy (n + 7)2 — n? ginmurbes Ha 7.

801. ITomaiiTe Bupa3 y BUIIALL JOOYTKY:

1) ab — (b — 5a3)%; 2) (-3m?2 + 4p)%2 — 9m*;
3) (Tx + 2y)2 — 2x — Ty)?; 4)y(a@a+b+c2—-(a+b-o0?%
5) a?(a + 1)2 — ¢8; 6) (ba — b — 12— (5a + b — 1)2.

O



Lini supasu

O
802. PoskiagiTh Ha MHOXKHUKMN:

1) (5a2 — 3b)2 — 16a*; 2) m8 — (3¢ — 2m%)?;

3) (2a + 3b)2 — (4a — 5b)%; Y x—-—y+2—-(x-y-1t2
803. Po3B’s1:KiTh piBHAHHS:

1) Bx — 4)2 — (bx — 8)2 = 0; 2) x* - 81 =0;

3) 16x* — 1 =0; 4) 81x2 + 4 =0.

804. lloeniTy, 1110 PiBHUILA KBAaAPATiB ABOX ITOCJIiMOBHUX IiJIUX UHCEI,
Jle 3MEHIITYBAHUM € OiJIbIIIe UMCJIO, JOPiBHIOE CYMi ITMX UMCEJI.

©) Bnpabu grs nobmopenns

805. CmopocriTh Bupas:
DE+DE—-7)—(@¢—- D+ 7
2) (a3 — 2b)(a® + 2b) — (a® — 2b)(a® + 2b).

806. O6umcIiTH, BUKOPHUCTOBYIOUHN (DOPMYJTy KyOa JBOUJIEHA:
1) (100 — 1)3; 2) 413, 3) 293; 4) 0,993.

XKummeba mamemamuka

807. Kopabens mauBe 3i miBuakicTio 11 BysaiB. Besocumeguct mojiae
100 m 3a 18 c. IlopiBHANTE IIBUAKOCTI KopaOjs i Bejocuiie-
IucTa. 3BEPHITHL yBary Ha MaJIOHOK.

i 1Byson = 1wmopcoka munsiron |
1 mopcbka muns = 1,852 km

J““

Iq>

< |
O > D D>

Tigzomyimecs go bubuenns Hobozo mamepiany

808. IlopmaiiTe y BuUrIsani Kyba 4mcJo:

1)1; 2) 27, 3) 64; 4) 216.
809. IlogaiiTe y BuUrIAmi Kyba OZHOUJICH:
1) x6; 2) 8y3; 3) 1000m12; 4) 125p3c9.

@ Likabi 3aga4i — nomipkyd ograve
810. T'ocriommusa Mae BaKinbHI Tepesu it rupkKy macoro 100 r. Ax ii
3a YOTHPU 3BaKyBaHHA BigMipaTru 1,5 xr xpymnu?

¢ (;-. . h
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O
§ 20. CyMma i pisHuUa Ky6iB
®dopmyna cymun Ky6iB
ITomuokuMO a + b Ha a® — ab + b2
(a + b)(a? — ab + b%) = a3 — a?b + ab? + ba? — ab? + b3 = a3 + b3.
MaeMo TOTOKHICTD, IKY HASUBAIOTH YOPMYNLOI0 cymu Kybie:
a3 + b3 = (a + b)(a® — ab + b?). J

V npasiit yacTuHi GopMyau MHOKHUK a2 — ab + b2 Harajgye moB-
HUII KBajpar a? — 2ab + b2, ajme 3amicTs momBOo€HOrO HOOYTKY 2ab
mictuth ab. Tpuunen a? — ab + b2 Ha3UBAIOTH HENOGHUM Kéadpa-
mom pi3nuyi BupasiB a i b. Tomy dopmyny cymu KyOiB UUTAIOTH
TaK:

cyma kybie deox eupasié dopienioe dobymry cymu yux
éupasié Ha HenoénHull Keadpam ix pisHuyi.

m PogkiiacTu MHOrouseH x3 + 64 Ha MHOMKHUKH.

. Posé’aszannsa. Ockinbku 64 = 43, To meii MHOro4JeH MOXKHA IIOZATH
y BUIVIAAL cyMu KyOiB JBOX BUpAasib:
x3 + 64 = x3 + 48,
3a (opmyso0 cymu Ky0iB MaeMo:
x3 4+ 43 = (x + 4)(x2 — 4x + 42) = (x + 4)(x2 — 4x + 16).
Bionoseiov: (x + 4)(x2 — 4x + 16).

PopmMyna pisHULi Ky6iB
Tenep nmomHOXKuUMO a — b Ha a2 + ab + b2:
(@ — b)(@® + ab + b2) = a3 + a?b + ab® — ba? — ab? — b3 = a3 — b3.

Maemo TOTOXKHICTb, IKY HA3UBAIOThb YOPMYNOI0 Pi3HUYi KYOie:

a® — b3 = (a — b)(a® + ab + b3). J

Tpuunen a? + ab + b? HABUBAIOTH HENOBHUM KEAOPAMOM CYMU
BUpasiB a i b, a popmyay pisHuUIlL Ky0iB UMTAIOTh TaK:

pisnuya xkybie deox eupa3lie dopienioe dobymxy pi3nuyi yux
éupa3sieé Ha HenoeHuill kKeadpam ix cymu.
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Lini supasu

O
(ITOEEED Posknacr muorouwren 27a8 — m® Ha MHOKHUKH.
¢ Posg’asanns. Ockinbru 27a3 = (3a)® i m8 = (m?)3, o ueit MmuOrOUIEH
MOKHA MEPETBOPUTH HA PiBHUIIO KyOiB:
27a3 — mb = (8a)® — (m2)3.
Hauri 3acTocyemo (opMyJry pisHHUII KyOiB:
Ba)? — (m?3 = Ba — m?((Ba)® + 3am?2 + (m?)?) = Ba — m?) x
x (9a% + 3am? + m?).
Bionogiov: (3a — m?)(9a2 + 3am? + m?).

OIOEEED onaru supas (p — 2)3 — 1y Buriazgi 106yTKy.

. Posg’azanna. (p — 28 - 1=(p-22-13=(p-2-D({(p — 2?2 +
+(P-2)-1+19)=p-3pP?2-4p+4+p-2+1=(p-3)x
x (p? — 3p + 3).

Bionosiov: (p — 3)(p? — 3p + 3).

MHo)XeHHs cyMU ABOX BMpasiB HA HEMOBHMIW KBaapat
X pi3HMUI Ta pi3HULI OBOX BMpa3iB
Ha HeNnoBHWUM KBaAparT iIX CyMU
TlomingBIIin MicaMM JiBi Ta mpaBi yacTuHU (POPMYJI CYMH 1 Pis-
HUIi Ky0iB, MaTuMeMO:

(a + b)}a? — ab + b%) = a® + b3,
(@ — b)a? + ab + b2) = a3 — b,

IIi ToToxkHOCTI € (hopMysIaMU CKOPOUEHOT'O0 MHOMKEHHSA i MarThb
3MOI'y CKOPOUEHO BMKOHYBaTH MHOKEHHS CyMH [IBOX BUpasiB Ha He-
NOBHUM KBaJpaT iX Pi3HUIII Ta PisHUIIL ABOX BUPa3iB Ha HEMOBHUM
KBajapar iX cyMu.

Hdobymox cymu 06ox eupasié Ha HenoéHul keadpam ix
pianuyi dopisnioe cymi xybie yux eupasis.
Hdobymox pisnuyi d6ox eéupa3ié Ha HenoséHul xeadpam ix
cymu dopienioe pisnuyi kybie yux eupasis.

Ilepersopuru Bupas (x + 2y)(x2 — 2xy + 4y?) va MHO-
° TOUJIEH.

Pose’sazannsa. Ockinbku Bupas x2 — 2xy + 4y? € HENIOBHUM KBapPaTOM
pisHuIi BupasiB x i 2y, To MOKeMO 3acTocyBaTu (GOpMyIy CyMU Ky0iB:
(x + 2y)(x2 — 2xy + 4y?) = x3 + (2y)® = x3 + 8y3.
Bidnosiov: x3 + 8y3.
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m Posp’sa3aTu piBHAHHA

(5x — 1)(25x2 + 5x + 1) = 125x3 — 8x.

* Pose’ssanns. 3acTocyeMoO [0 JIiBOi YACTUHU PiBHAHHSA (OPMYIY pis-
HUIi Ky0iB, omep:xumo: (5x)3 — 13 = 125x3 — 8x;

125x3 — 1 = 125x3 — 8x;
125x3 — 125x3 + 8x = 1;
8x =1;

x = 0,125.

Biodnosios: 0,125.

@ 3anam’aTante copmyny cymmu kybiB. O Banam’aTainite copmyny pisHuLi KybiB.

g O fAkomy BMpasy TOTOXHO OOpPIBHIOE AOOYTOK CyMu OBOX BMpasiB Ha HEMOBHMUN
KBagpart ix pisHMUi? A JOOyTOK pi3HMLi OBOX BMpasiB Ha HEMOBHUI KBagpar ix
cymn?

§ Fosb ' sximb 3agaui ma buxonaime bnpabu

=

812.

813.

815.

148

811. (VcrHo.) SAxkmit 3 BupasdiB € HEMOBHUM KBaJApaTOM Pi3HUITI
BUpAa3iB X 1 J, a AKUU — HEIIOBHUM KBaJpaToM iX CyMHU:

1) x2 + xy + y% 2) x2 - 2xy + y% 3) x2 — xy — y%

4) x? + 2xy + y?; 5) x2 — xy + y? 6) x2 + 4xy + y??

(Veno.) ki 3 piBHOCTE! € TOTOXKHOCTAMM:

1) 3 +d3=(?+ d?(c + d);

2) 23 — y? = (x — Y)(® + xy + y?);

3) m3 + n3 = (m + n)(m2 — mn + n2);

4) p? - 2= (p — )(p* + 2pt + t)?

Cepen piBHOCTEN BUOEPITH Ti, IO € TOTOXKHOCTSIMU:
1) m® - p3 = (m® — p?)(m — p);

2) x3 + a3 = (x + a)(x2 — xa + a?);

3) e —d3=(c— d)c? + cd + d?);

4) x3 + 3 = (x + y)(x2 - 2xy + 2.

814. PoskaagiTs Ha MHOKHUKII:

1) m3 — p3; 2) a® + d3; 3) 8 — a3;

4) ¢3 + 27T, 5) n3 — 64; 6) 0,001 + 3.

IlomaiiTe Bupas y BUIMIALL cyMu abo pisHUI KyOiB i pPO3KJIALITH
1oro Ha MHOXKHUKU:

1) 8a3 + 1; 2)27-—§%c3; 3) y3 + 64x3;
4) 0,12563 — 64y3;  5) 1 + 1000m3; 6) a3 — L p3,
125 216




Lini Bupasu

0
816. Po3kaaniTh Ha MHOMKHUKU:
1 3 1
1) —+0b% 2) —x3 - 8; 3) 1 + 125p3;
) o7 ) 3 ) 4
4) 0,064m3 — ! nd; 5) ﬂa3 + £b3; 6) 216p3 — Lq3.
1000 8 27 216

817. IlopmatiTe y BUIVIAAI MHOTIOUYJIEHA:

1) (x — y)(x? + xy + y2); 2) (a + 3)(@a? — 3a + 9);

3) (1 —-d+ d¥»1 + d); 4) (m — 2)(m? + 2m + 4).
818. IleperBOpiTH BUpPa3 HA MHOTOUJIEH:

1) (m + n)(m2 — mn + n2); 2) (m — 1)(m2 + m + 1);

3) (b + 4)(b% — 4b + 16); 4) (25 + 59 + ¢?)(5 — ¢).

819. 3maiixiTh 3HAUEHHA BUpAa3y:
1) 4p — 1)(16p2 + 4p + 1), axmo p = —0,25;

2) (2a + b)(4a? — 2ab + b2), axmpo a = —%; b=2.
820. 3HaiigiTh 3HaUEHHS BUPAa3y:
1) 8x + 1)(9x2 — 3x + 1), axmo x = g;

2) (x — 2y)(x2 + 2xy + 4y?), axkmo x = —2; y = 0,5.
@ 821. PoskianiTe MHOrOYJIeH HA MHOMXHUKU:

1) a3 — bS; 2) 112 + ¢9; 3) p'® + m?4;

4) —c3 + ml13; 5) —% — a?4; 6) —% — db%;

) x3y3 + 1; 8) 27 — a3b%; 9) x6y12 + m?27,

10) 64m®p?l — 125x3; 11) % c?4m18 + 27t9;

12) 343al8b33 — 0,001¢36,
822. 3anuiiTs BUpas y BUIVIAIL HJOOYTKY:

D x¥ — yb 2) p'? - 27
3) —a%b + 1; 4) 216p’> + 0,008¢18;
5) 64m?21c3 — p30; 6) 512t24p27 — 7294a33.

823. BukonaiiTe MHOKEHHS:
1) (03 — d2)(b® + b3d? + dY;
2) (¢ + 2p)(c® — 2pc? + 4p?);
3) (9x2 + 3xy + y»)(Bx — y);
4) (dc + 3d)(16¢2 — 12¢d + 9d2);
5) (a8 — 4a* + 16)(a* + 4);
6) (5m? — 6p3)(25m* + 30m?2p? + 36p9).
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824.

825.

826.

827.

828.

829.

831.

832.

833.

150

IlopatiTe y BUTIAAI MHOTOUJIEHA:

1) (@® — m?)(a® + a®m? + m?);

2) (25a2 — 5ab + b%)(5a + b);

3) 2x — Ty?)(4x? + 14xy? + 49y*);

4) (3p2 + 4c3)(9p* — 12p2c3 + 16¢Y).

Buxonaiire mii:

1) (@ + 2)@a? — 2a + 4) — a(a? — 5);

2) (b — 3)b%2+ 3b+ 9) — bb — 3)b + 3);

3) (x + 4)(x2 — 4x + 16) — (x — D(x2 + x + 1);

4) (202 — 1)(4b* + 202 + 1) — (2b3 + 1)2.

CmpocTtiTh Bupas:

1) (@ — 49)(a? + 4a + 16) — a(a — 2)(a + 2);

2) (x2 + 3)(x* — 3x2 + 9) — (x2 — 2)(x* + 2x2 + 4);

3) b(b — 1)2 — (b — 5)(b2% + 5b + 25);

4) (@ — D@®+a+ @@+ D@ —a+ 1.

3HalIiTh 3HaUeHHA BUPA3y:

1) 2a + 1)da? — 2a + 1) — 7ad, akmpo a = —2;

2) (x2 + bxy + 25y%)(x — by) + 25y3 — x3, axkmo x = —2024,
y =0,1.

Po3B’a:KiTh piBHAHHS:

1) (x — 4)(x2 + 4x + 16) = x3 — 8x;

2) (x3 + 1)(xb — x3 + 1) = x9 — 5x;

3) (9x2 — 6x + 4)(Bx + 2) = 3x(8x + 4)(8x — 4) + 32;

4)8@x—2j&x2 +x+4j— x(x — 3)2 = 6x2 — 46.

Posp’sixiTe piBHAHHA:
1) (x — 2)(x2 + 2x + 4) = 24x + x3;
2) (2x + 1)(4x2 — 2x + 1) = 2x(2x — 3)(2x + 3) + 3T.

830. Pos3kiaaniTes HA MHOMKHUKHA:

1) (@ + 3)3 — a3; 2) (x — 4)3 + §;

3) 2Tp3 — (p + 1)3; 4) 64x3 + (x — 1)3.

PosxnazgiTh Ha MHOKHUKN:

1) (@ + 1)3 + a3;

2) (b — 2)3 - 8;

3) 12563 — (b — 1)3;

4) 64a° + (a + 2)°.

TloBeniTs, m0 ABi ocTraHHI mudpu 3HaueHHS Bupasy 4153 + 853
€ HYJIAMU.

Ynu pinmursea uucyao 1153 — 153 ma 100?




Lini supasu

O

, 57° —43°
834. O0uuciiTh 3HAUEHHA BUPaA3y 17+57 -43 3PyYHUM CIIO-

co0OM.

©) Bnpabu gns nobmopenns

835. lloBeniTh, IO PISHUIT HATYPaJbHOTO TPUIIUPPOBOTO UYHCIA
i ymcsa, 3aIUCAHOIO TUMHU CAMHUME IT(PaMu Y 3BOPOTHOMY IIO-
PAOKY, mimuthbea Ha 11.

836. B oxmiii ymakosii 0ysmo 90 somwutiB, a B apyriii — 30. Kouu
3 IepIiol B3dAJM BABiui OiJbIlle 30IINTIB, HiMK 3 JApPyroi, To
B IIEPIIil yIIaKOBIi 3aJIMIINJIOCA B 5 pasiB OiJybIle 30IIUTIB,
Hixk y apyri#i. IIo cKiJIbKM 30MINTIB 3aJUINNJIIOCT B KOMKHIN
YIIAKOBILi?

Kummeba mamemamuka

837. Y Mapunu OseriBHu € JHUCKOHTHA KapT-
ka KHuTapHi «OnimMm», 3a ymMosamu axoi | RHAFAPHA «OJIIMIT»

MOKYIII[I0 HAJAECThCA 3HUMKKA B PO3MIipi 1 ZOA)
12 % Big BaprocTi moxymku. CKiabKu

Mapuna OJseriBHa 3aIlJIaTUTh 34 KHUMX- E" lj_vm g

Ky BapricTio 150 rpH, AKIIO BUKOPUCTAE
IVCKOHTHY KapTKy?

Tligzomyimecs go bubuenns Hobozo mamepiany

838. PoskaagiTs Ha MHOMHUKN MHOI'OYJICH:

1) a3 + a?; 2) 3¢5 — 15¢2; 3) x2 + 6x + 9;
4) 9x2 — 6x + 1; 5) 0,81 — y2; 6) 0,25 a2 —%bZ.

@ Likabi 3aga4i — nomipkyi ogHave

839. 3 yrpaincvrozo goavrknopy. Kinka Ha 6azapi Kypeil mpogasaJa.
Ilepmiomy moxkymiro BoHa IIpojaJja IIOJOBUHY BCiX Kypell Ta e
IMiB KypKu. [Ipyromy — IIOJIOBUHY 3 TOrO, ITIO0 3aJUIIIUJIOCH, Ta
mie niB Kypku. TpeTboMy — IOJOBUHY TOI'O, IO 3aJIMIINJIOCS, Ta
e niB Kypkwu. Ilicas mporo 3’scyBaJjocs, IO BCiX Kypel mpona-
HO, i 3a70BOJIeHa KiHKa moBepHYyJacsa momoMy. CKiJIbKH Kypein
BOHA BHUHECJA Ha IIPOJaK?
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§ 21. 3acTocyBaHHS KiNbKoX cnoco6iB
PO3K/IafiaHHSA MHOrOUY/IeHIB HA MHOXXHUKM

Mpuknagm po3ksagaHHA MHOMOUYJIEHIB HA MHOXXHUKU
i3 3aCTOCYyBaHHSIM OBOX NOCNIAOBHUX CNOCO6IB

Y monepenHix maparpadax MU BiKe PO3IVIAaJN KiJbKa CIIOCO0iB
pOSKJIaJaHHA MHOTOUJEHIB HAa MHOXHUKHN: BUHECEHHS CIILJILHOTO
MHOKHHUKA 3a OYKKHU, TPYIyBaHHA, 3aCTOCYBAaHHSA (DOPMYJ CKOpoOUe-
HOTI'O MHOKEHHS.

Imomi A posKJIagaHHA Ha MHOMKHUKU JOBOAUTHCA 3aCTOCOBYBATU
KinmbKa cmocobiB. Tomi poskJamaHHsa OOMiJBLHO IIOYMHATHA 3 BHUHECEH-
HS CHiJIBHOTO MHOMKHMKA 3a OYKKHU, AKIIO TAKUI MHOMKHUK iCHYE.

Posrinanemo KinbKa ImpUKJIAIiB.

m PoskjaacTu Ha MHOKHUKHN MHoOrouseH 5m? — 20m2n2.
* Pose’azanns. CrnodaTKy BHHeCEMO 3a AYKKH CILIBHUNA MHOMKHUK
: 5m2

5m* — 20m2n? = 5m2(m?2 — 4n?).

Tenep 0 BHpasy B AYsKKaxX 3acTocyeMo (hopMyJy pisHUIII KBaj-

pariB:

5m2(m?2 — 4n?) = 5m%(m — 2n)(m + 2n).
Bionosidv: 5m2(m — 2n)(m + 2n).

m PosknacTy Ha MHOMKHUKY MHOI'OYJIEH

2x% + 12x3 + 18x2.
P036 a3anHsA. BuHeceMO 3a IVKKHU CHiJIbHUII MHOKHHUK 2x2, a BU-
pas B IysKKax 3rOpHEMO B IIOBHUM KBajpar:
2x* + 12x3 + 18x2 = 2x2(x2 + 6x + 9) = 2x2(x + 3)2.

Bionoeiov: 2x%(x + 3)2.

m PoskiyacTu Ha MHOMKHUKY MHOTOYJIEH
adb? — 3a3b + 5a2b? — 15a2b.
P036 a3anHsA. BuHeceMO 3a AYKKU CIiJIBHUI MHOMKHUK a2b, MaTu-
MeMO:
adb? — 3a3b + 5a2b?% — 15a%b = a?b(ab — 3a + 5b — 15).

Muorounes ab — 3a + 5b — 15, 110 YTBOPUBCA B AYVKKAX, MOKHA
POBKJIaCTH HA MHOKHUKHU CIIOCOOOM I'pDYyITyBaHHS:
ab—3a +5b—-15=(ab —3a) + (5b — 15) =a(b — 3) + 5(b — 3) =
= - 3)a + 5).
Ocrarouno maemo: a3b? — 3a3b + 5a2b? — 15a2b = a?b(b — 3)(a + 5).
Bionosiov: a’b(b — 3)(a + 5).
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VYuiBepcajipHOro mpaBuJja s PO3KJIAJaHHSI MHOIOUJIEHIB Ha
MHOKHUKMN Hemae. [Ipukjaaam, AKi MU PO3IVISHYJIW BUIIE, IAI0Th
3MOry JuIile cQoOpMyJIIOBATH NPABUJLO-OPIEHMUP, AKOT0o OayKaHO I0-
TPUMYBATUCS IJIsI PO3KJIAJAHHA MHOTOUJIEHIB HA MHOMKHUKIH.

1) AKmo MOKIMBO, BHHECTH CIIJBHMH MHOKHHE 3a AYKKH.

2) IlepeBipuTH, YM He € BHpa3, OTPHMaHMUN y AyKKaX, KBajJpa-
TOM ABOYWIeHA a00 pi3HMIEI0 KBAJpPaTiB, Pi3HHIEI0 YA CYMOXO
KyOiB.

3) AKmO MHOro4wieH, OTPMMAaHHMH y AYyKKaX, MICTHTh YOTHPH
afo micTs HomaHKIB, MEepeBipHTH, YH HE PO3KJIAJAECTHCH BiH
Ha MHOKHMKH CIIOCOOOM rpynyBaHHSI.

LUTyLIHi I'IpVIVIOMVI PO3K/MagaHHA MHOIOUJIEHIB HA MHO>XHUKM

OkpiM 3aIIpPOIOHOBAHOI'O IIPAaBMJIA, iHKOJM JOIOMATAIOTh INITYYHIi
npuiiomu. PoarinsaHemo ix Ha DpuKJIazax.

I IGERRS PoskiacTy Ha MHOYKHUKY MHOTOYJIEH
. a?— 4a + 4 — b2.
Posé’sa3anns. OCKiIbKY IEpIIi TPU JOJAHKH € KBaapaToM ABOUJIE-
Ha, 3aCTOCYEMO IIITYyYHE I'PyNyBaHHS, PO30MBINYN MHOTI'OYJIEH Ha ABi
rpynu, mepiia 3 AKX € KBaJApaToOM ABOYJIeHA, a 0 APYTrol BKJIIOUM-
MO UeTBepTHi gogaHokK. Tomdl el MHOTOUJIeH IIepPeTBOPUTLCA Ha Pis-
HHUII0O KBaApaTiB IBOX BUpPAa3iB:
a2 —4a+4-b2=@-22-b2=@-2-ba-2+0d).

Bionosiov: (a — 2 — b)(a — 2 + b).

OITOEEED Poss’sisatu pisnamns x2 + 8x — 20 = 0.

* Posé’azannsa. 3HaIeMO TaKe 4UCJO, AKe Pa3oM 3 BUpasoM x2 + 8x
. yTBOproe KBaapar asousneHa. Ile umcimo 16. Tomy B JiBifi uacTumi
piBHAHHA Homamo i BimHiMemo umcso 16. Omep:xumo:
x2+8x+ 16 — 16 — 20 = 0;
(x2 + 8x + 16) — 36 = 0;
(x +42%2-62=0.
HaJii pos3kaanemo JIiiBy YyacTUHY PIiBHAHHS HAa MHOXXHUKU 3a (hopMy-
JIOIO PisHMIII KBagpaTiB i po3B’d:KkeMo ofeprKkaHe PiBHAHHSI:
(x+4-6)x+4+6)=0;
(x — 2)(x + 10) = 0;
x—2=0 abo x + 10 = 0;
x =2 abo x = —10.
Bionosidv: —10; 2.
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IleperBoperus x2 + 8x — 20 = x2 + 8 + 16 — 16 — 20 =
= (x + 4)? — 36 HasuBaOTL BudileHHAM Kéadpama 06804/eHaq.
MNpo po3knagaHHA MHOroYNeHIB Ha MHOXHUKMU
He KoKHMIT MHOTOUYJIEH APYTOr0 CTEIleHs, a TUM Ilaue — BUIIUX

3a OPYyruil CTeIliHb, MOKHA PO3KJACTH Ha MHOKHUKN. Hampukian,
He MOYKHA PO3KJIACTY HAa MHOMKHUKHK MHorowiresnu x2 + 4, x2+ y2 + 1,
x2 + x + 2 Tomo. 30KpeMa, He PO3KJIAJAIOTHLCS HA MHOKHHUKHN MHOTO-
YJIeHU JPYTroro CTeleHs, sKi € HeIIOBHUMM KBajparaMu cyMu abo pis-
HUIIi Ta He MICTATH CHiJIbHOIO MHOKHUKa. Hanpukaax, m2 + m + 1,
p2—-38p+9, 4x2 + 2x + 1 Tomo.

@ Aki cnocobu posknagaHHA MHOTOYIIEHIB HA MHOXHUKM BM 3HaeTe? O Y yomy nons-
g rae npaBuUNoO-OpiEHTUP ANsl PO3KragaHHA MHOIOYNEHIB Ha MHOXHUKM? O Yin Kox-
HWUA MHOTOYSIEH MOXHA PO3KNacTu Ha MHOXHMKM? O HaBepiTb npuknaam MHorouvne-

HiB, SIKi HE MOXXHa PO3KNacTh HAa MHOXHUKM.

§ Fosb ' sximo 3agaui ma buxonaime bnpabu

@ 840. (Ycro.) 3 popmysr BubGepiTh Ti, 10 € TOTOKHOCTAMU:
1) (@ + b)2 =a2 + ab + b% 2) a2 — b2 = (a — b)(a + b);
3) (@ — b)?2 = a2 — 2ab + b?;
4) a3 + b3 = (a + b)(a? — ab + b?);
5) a3 — b3 = (a — b)(a? + 2ab + b2);
6) a2 — b2 = (a — b).
841. ki 3 opMysa € TOTOKHOCTAMMU:
1) m — n)®2 = m2 — mn + n?;
2) 23 + y? = (x + y)x® — 2xy + y?);
3Ap*-¢*=({@ -+ 9
4) (c + d)? = 2 + 2cd + d?;
5) m3 — n3 = (m — n)(m?2 + mn + n?);
6) a2 — b2 = (a + b)(a + b)?
842. 3akiHuiTh posKIagaHHA HA MHOKHUKU:
1) xa?2 — 9x = x(a® — 9) = x(a®2 — 32) = ..;;
2) bm2 — 2mb + b = b(m2 — 2m + 1) = ... .
(2] 843. (Ycro.) Poskianirs Ha MHOMHUKI:

1) ax? — ay?; 2) mp? — m; 3) b3 — b.
844. PoskaaniTh Ha MHOKHUKI:
1) 5a2 — 5b2%; 2) ap? — aqg?; 3) 2xm?2 — 2xn?;
4) 2 - T, 5) 16x2 — 4; 6) 75 — 27¢2;
7) b5mk2 — 20m; 8) 63ad? — Ta; 9) 125px2 — 5py2.
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845. IlogatiTe y BUIVISAAL JOOYTKY:
1) m3 — m; 2) p?2 — p4; 3) 7a — Tad;
4) 9b° — 9b3; 5) 81¢3 — ¢ 6) 3a® — 300a”.
846. Po3kiaaniTe Ha MHOMXKHUKU:
1) ax? — ay?; 2) ma? — 4mb?; 3) 28 — Tm?;
4) p5 — p3; 5) b — 4b3; 6) a® — a3c?;
7) 15d — 15d3; 8) 625b3 — b3, 9) 500a® — 45a3.
847. Po3B’s1:KiTh piBHAHHA:
1) 3x2 — 27 = 0; 2) 5 — 20x2 = 0.
848. 3HaligiTh KOpeHi piBHAHHA:
1) 8 — 2x2 = 0; 2) 75x2 -3 =0.
849. PoskaagiTe Ha MHOMKHUKIU:
1) 3a2 + 6ab + 3b%; 2) 2m?2 + 4mn — 2n?;
3) —a? — 4a — 4; 4) 6a2 + 24ab + 24b2;
5) 2am? + 4am + 2a; 6) 8a* — 8a3 + 2a2.
850. IlomaiiTe MHOTOUJIEH V BUIVIAZL JOOYTKY:
1) —4a2 + 8ab — 4b?%; 2) —25by2 — 10by — b;
3) a® + 6a*m + 9a3m?; 4) 6by2 + 36by3 + 54bys.
851. 3maiigiTh 3HaUeHHs BUpPa3y:
1) 3m?2 — 3n2, axmo m = 41, n = 59;
2) 2x2 + 4xy + 2y?, axmo x = 29, y = —28.
852. 3HaliiTh 3HAaUEeHHsS BHUPAa3y:

1) 5x2 — 5y2, axmpo x = 49, y = 51;
2) 3a2 — 6ab + 3b2, axmo a = 102, b = 101.
853. IlopatiTe y BUrIsani Jo00yTKY:

1) 3a3 — 3b3; 2) Tx3 + Ty3; 3) —-pm3 — pn3;
4) 16a3 — 2; 5) 1256m + m%;  6) a” — a*.
854. Po3kaaniTe Ha MHOMKHUKI:
1) bx3 — by3; 2) —2a3 — 2b3; 3) 8a — a*.
855. PoskiaaniTe Ha MHOMXKHUKU:
1) a* — 81; 2) 16 — c¢*; 3) x8 — 1; 4) a* — b8.
856. loBemiTh TOTOXKHICTB:
a® — b8 = (@ — b)(a + b)(a® + b?)(a* + bY).
857. Po3B’s1:KiTh piBHAHHA:
1) x3 — x = 0; 2) 112y — Ty3 = 0;
3) 64x3 + x = 0; 4) y3 + 4y2 + 4y = 0.
858. Po3B’sa:KiTh piBHAHHSA:
)y —y3=0; 2) 5x3 — 180x = 0;
3) 16y3 + y = 0; 4) x3 — 2x2 + x = 0.
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859.

860.

861.

862.

863.

864.

865.

866.

867.

868.

869.

871.

156

PoskinagiTe Ha MHOKHUKN:

1) 7ab + 21a — 7b — 21; 2) 6mn + 60 — 30m — 12n;
3) —abc — 3ac — 4ab — 12a; 4) a3 — ab — a?b + a?.
ITogatiTe Bupas y BUIVIALL JOOYTKY:

1) 90 + 3ab — 45a — 6b; 2) -3mn — 9m — 18n — 54;
3) a*x + a* + a3x + a3 4) p3a? + pa? — 3ap? — 3ap.
PoskimagiTh Ha MHOKHUKN:

1) a? + 2ab + b2 - 16; 2) a? — x? — 2xy — y?;

3) p2 — x2 + 10p + 25; 4) p? — x2 + 20x — 100.
PosriagiTe Ha MHOXKHUKN:

1) x2 + 2xy + y? — 25; 2) m? — a? + 2ab — b?;

3) m?2 — a® — 8m + 16; 4) m?2 — b2 — 8b — 16.
IlogatiTe Bupas3 y BUIVIAALI JOOYTKY:

1)a2-81+a-9; 2) m2 — a? — (a + m);
Hx2-y?-—x+y; 4) x + x2 —y — y?

5) a — 3b + a% — 9b?; 6) 16m?2 — 25n2 — 4m — 5n.
PosknagiTe Ha MHOKHUKN:

1) a? = b* — (a - b); 2)p*—b—p—b%

3) 16x2 — 25y2 + 4x — 5y; 4) 100m2 — 10m + 9n — 81n2.

IIeperBOpiTh BUpas3 Ha MTOOYTOK:
1) pA(m — 3) — 2p(m — 3) + (m — 3);
2) 1 — a2 — 4b(1 — a?) + 4b%(1 - a?).
IoBeiTh TOTOXKHICTB:
c(c — 2) — 10c(c — 2) + 25(c — 2) = (¢ — 2)(c — 5.

IlogatiTe y Buriani moOyTKYy:

1) ab?2 — b3 — a + b; 2) ax? — a3 + Tx2 — Ta?;
3) p3 + p2q — 4p — 4q; 4) a3 — 5m?2 + 5a2% — am?.
PoskaagiTh Ha MHOKHUKII:

1) m3 +n3+m + n; 2)a—b - (a® - b3);

3) a3 + 8 — a? — 2aq; 4) 8p3 — 1 — 12p? + 6p.

IlogatiTe y BuUriami moOyTKYy:

1) m3 + m?n — m — n; 2) ba? — 3a% — 4b + 12;

3) a3 —b3+a— b 4) x3+ 1 — 5x — 5.

870. Po3B’sa:KiTh piBHAHHA:

) y3-5y2—y+5=0; 2) x3 = 2x2 + 4x — 8.

g AKoro 3HAYEeHHA X:
1) smauenns Bupasy x3 — x2 — x + 1 mopiBHIOE HYIIIO;
2) sHauenHs BupasiB x2 — 9x i x2 — 9 mimx coboro piBHI?
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872.

873.

874.

875.

E3

3anuiriTe y BUIIAAL JOOYTKY:

1) 9(a + b2 — (a% — 2ab + b?);

2) 258y — 2m)2 — 36(9y2 + 12my + 4m?).

PoskiagiTh Ha MHOXKHUKMN:

1) a3 + 8b3 + a2 — 2ab + 4b2?;

2) m3 — 8n3 + m2 — 4mn + 4n2.

IlepeTBOpiTh MHOrOUWJIEH HA JOOYTOK MHOTI'OUJICHiB:

1) a3 - b3 +a%2—2ab + 0%  2)c2+ 2¢d + d? — x2 - 2xy — y2.
PoskmagiTe TpuuieH Ha MHOXKHUKM, BUIIJHUBIIN IOIEPEeTHBO
KBajapaT JBOYJICHA:

1) x2 — 2x — 3;

2) x2 + 8x — 9;

3) x2 — 3x — 4;

4) x2 + x — 2.

Poszs’sazanns.

4) x2 +x — 2 =x2+ 2 14—12_12_2: x+12—g=
)Xt x - 2-x g T2 2 2) 4

2 2
:(x+lj —(§j :(x+l+§j(x+l—§J:(x—l)(x+2).
2 2 2 2 2 2

876. llosexniTs, 1m0 mjisg OyAb-AKOrO IIiJIOrO0 3HAUYEHHS 1 3HAYEeH-
3
n

HSI BUPa3y € YMCJIOM ITiJIVIM.

©) Bnpabu gra nobmopenns

877.

878.

879.

CuopocriTs Bupas:
D x(x + D+ 2) — 3(x — 2)(x + 2) + 2(x — 6);
2) 2x + 3y)By — x) — 2x — y)(bx — y) + 2x — 3y)(bx + 2y).

Po3B’a:KiTh piBHAHHA:
x((x — 2)2 + 4x) = 64&x—1j(ix2 +ix+1j.

CynepMapKeT eJIEKTPOHIKM [0 PiUuHHIII CBOro BiAKPHUTTS BUPi-
muB npomatu 141 maamimer i 95 cMapT@OHIB 31 3HMIKKAMIH.
IMoroguau mpoxaBasu mo 12 akIiiHMX maaHieriB Ta mo 10 ak-
miianx cmapT@oHiB. Uepes CKiIbKY TOAUH Big mouyaTKy miil 3HHU-
JKOK aKIiMHUX IIJIaHINETIB y cymepMapKeTi 3aJIMINajaocsd YTPUUi
OinpIre, HidK aKmiiHUX cMapT(OHiIB?
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Kummeba mamemamuka

880. CaiTrana BkaaJsa 60 000 rpH y 1iHHi manepu, IpuaOaBIIN aKITii
dipmu «Aabpa» Ha 15 000 rpH, akmiit kommamii «Bera» — Ha
20 000 rpH, a pemry BKJaBiu B akiii ¢ipmm «['amma». Yepes
pik akii ¢gipmu «Anbpa» momoposkuasu Ha 20 %, axiii Komna-
Hii «Bera» — Ha 8 %, a akiii ¢gipmu «'TamMMa» MOZEIIEBIIAINA HA
10 %. fAxum € 3aranpHU TpuUOYTOK UM 30MTOK CBiTiaHM 3a pik?

@ Likabi 3aga4i — nomipkyi ogHave

881. Tapac i flma :XKuByTH B OfHOMY IIija i3l HA OJHOMY IOBepCi i HAa-
BUAIOTLCA B OHiN mixoyi. Tapac mimku BuTpauae Ha JOPOTY 0
mkoan 12 xB, a dua — 18 xB. Yepesd 3 XBUJIMHU HiCJA TOTO, K
Buiimaa fIHa, mo mikoaum BupymuB i Tapac. Yepes arxwmii uac
MmicJIsT CBOrO BUXOAY BiH Hasmo:xkene Hy?

AOMALUHA CAMOCTIMHA POBOTA N2 4

3aedanns 1-12 marome no yvomupu sapianmu gidnosideir (A-1I"),
ceped axux auue o0un € npasunvHum. Obepimv npasusvbHUll 8api-
anm 6i0nosioi.

i j_| 1. IKoMy MHOroudJeHy TOTOXKHO JOpiBHIOE Bupas (m — n)2?

A. m2 + 2mn + n? B. m2 — n?

B. m2 + n2 I'. m2 - 2mn + n?
2. 3mangits n1odyTok (a — x)(a + x).

A. a? + x?2 B. a? — x2 B. x2 — g2 I. a2 + 2xa + x2
3. Ilopaiite Bupas x2 + 2xy + y? y BUraaai KBajgpara ABOYJIEHA.

A. (x — y)? B. (y — x)? B. 2x + y)? T. (x + y)?
@ 4. TleperBopiTs Bupas (5x — 1)2 Ha MHOroO4JIeH.

A.5x2-10x +1 B. 25x2 + 10x + 1

B. 25x2 — 10x + 1 I.25x2 -1
5. Posknanits nBousieH —16 + 9a? Ha MHOKHUKHU.

A. (3a - 4)(3a — 4) B. (3a + 4)(4 — 3a)

B. (3a + 4)(3a — 4) I. (8a — 4)2
6. ITogmaiiTe Bupas m3 + 64 y BuraAzni 1o0yTKy.

A. (m + 4)(m? — 4m + 16) B. (m + 4)(m? — 8m + 16)

B. (m — 4)(m2 + 4m + 16) I'. (m + 4)(m2 — 4m — 16)
{3] 7. Posp’sskirts piBHAHHA: x(x + 2) — (x — 3)2 = T.

A. 2 b. -1 B. 1 I.2
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(@,
8. Cmpocrits Bupas (m2 + 2p)(m* — 2m?2p + 4p?).
A. m* + 8p3 B. mb + 8p3
B. m6 — 8p3 I. mb + 4p3
9. Poakianite mHOrOouseH 3ab — 3b + 6a — 6 Ha MHOMKHUKIU.
A. (a - 1) + 2) B. 3(a + 1)(b — 2)
B. 3(a + 1)(d + 2) I'. 3(a — 1)(b + 2)
E 10. Ixoro HalimMeHIIIOro 3HaYeHHA HabyBae Bupas x2 + 4x + 3?
A. 1 B. 0 B. -1 Ir.-2
11. Posp’soxiTe piBHanHa x3 + 2x2 —x — 2= 0.
A.-2;-1;1 B.-2;1
B. -2; -1 r.-1;1
12. Poskaagits Bupas (b — 2)3 — b3 Ha MHOMKHUKN.
A. 2(b2 — 6b + 4) B. —2(b2 — 6b + 4)

B. —2(3b2 — 6b + 4) T. 2(3b2 — 6b + 4)

YV 3a80anni 13 nompi6bno ecmanosumu 8i0nogionicms mixe iHpoOp-
Mauien, nosnaveHow yuppamu ma oyxkeamu. Oona 8idnosiov 3aiiea.

(3] 13. YcramosiTs Bignosiguicrs mix Bupasom (1-3) Ta itoro sHa-
yeHHAM, akIio x = 1,4 (A-T).

SHAYeHHa 8upas
Bupas pasy,

akwo x = 1,4
1. 25x2 — 70x + 49 A. -1
2. (bx — 1)(25x2 + 5x + 1) — 125x3 B. 0
3. 72 — 120x + 50x2 B. 1
I. 2

3ABAAHHS AAS MEPEBIPKMU 3HAHb AO § 16—21

i 1] 1. IlepeTBOpPiTH BUpa3 Ha MHOTOYJIEH:

1) (p + a)?; 2) (¢ — m)(c + m).
2. PoskiganiTh HA MHOXHUKMN:
1) t2 — 2tb + b2 2) d2 — n2.

3. fKi 3 piBHOCTEII € TOTOKHOCTAMU:
1) (p — a)? = p* — pa + a%
2)p® + ¢ =(p + qW* - pq + ¢%;
3 m2-c2=(m—-c)m + c);
4) d3 — t3 = (d — t)(d? + 2dt + t2)?
@ 4. IlepeTBOpiTh BUpa3 HA MHOTOUJIEH:
1) (3a — 5)?; 2) (7 + 2b)(2b — 7).
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5. PoskianiTh MHOTOUYJIEH HA MHOMKHUKNU:
1) a2 + 6a + 9; 2) —25 + 36x2;
3) b3 + 64; 4) 7c2 — 7d2.

6. Cuopocrite Bupas (2x + 3)2 + (7 — 2x)(7 + 2x) Ta 3HAUAITE HOro

3HaA4YeHHdA, AKIIIO X = ———

12°
{3] 7. Posp’suxiTh piBHAHHA:
1) 2x3 — 50x = 0; 2) x3 — 10x2 + 25x = 0.

8. Copocrith Bupas:

1) (—4a + 3b)2 + (—4a + 5b)(5b + 4a) + 24ab;
2) (a — 2)(@a? + 2a + 4) — a(a — 3)(a + 3).

@ 9. lloBexiTh, mo masa OyAb-AKOTO 3HAUYEeHHA 3MIHHOI X BUpas
x2 + 8x + 17 mabyBae JHIlle JOJATHUX 3HAa4YeHb. SIKOro HaliMeH-
IITOT0 3HAYeHHs HaOyBae Ieil BUpas i AJIs AKOro 3HAUYeHHSA Xx?

Jlodamxkosei énpasu
-LZ_] 10. ITepeTBopiTh BUpa3 HAa MHOTOYJICH:
1) (a + 3)3; 2) (2m — 5)3.
11. 3maiigiTe a8i ocranHi mudpu ynciaa 2933 — 933,

12. PoskaaniTs TpuuieH x2 + 6x — 7 Ha MHOKHUKH.

BIMPABU ANA TTOBTOPEHHSA PO3AINY 2
o § 4

@ 882. Bumnuirits BuUpasu, AKi € BUpasamMu 3i sMimHUMH, Yy OBi
rpynu: y Iepiry — IiJji pamioHaabHI Bupasu, y APYyry — Apo0oBi
pallioHasbHi BUpasu:

2— .
Hm-T 2)“5b; 3)%; HB-9+7-8;
1 3 1 1
5) — = ab; 6 ; ) —+=; 8) a3 — a? + a.
) 6a )a+c3 )x 3 ) a ¢4 ¢4

@ 883. Ha ckaan mpuBessiu a MimikiB mykpy, mo 50 Kr y KOKHO-
MYy. SanuIlliTh BHPa3OoM MAaCy BChOI'O 3aBEe3€HOro IIYKpPy. SHali-
IiTh 3HAUEHHSA IILOTO BUpasy, AKIIo a = 12.

E 884. 3anumiiTe y BuUrIsAAi BUpasy:

1) nBOIIM(bpOBE UMCIIO, ¥ AKOMY X NECATKIB i Yy OAUHUIIb;
2) nBornu(poBe YUCIIO, ¥ AKOMY D HeCATKIB i @ OMMHUIIb;
3) Tpumu(dppoBe YKCIIO, Y AKOMY @ COTe€Hb, b IECATKIB i ¢ ONMHUIIb;
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4) TpurindpoBe UHUCIIO, ¥ AKOMY M COTE€Hb, n AeCATKiB i 6 omu-
HUIb.

(4] 885. Bigomo, mo x — y = 2 i p = 3. BHailAiTh BHAUCHHA BUpA3Y:
Dx+p-y; 2) x —y + 5p; 3) (y — X)p;
Hy—w-0 5) Tx — 7 6 -2

; x — - p; — - .
—p+ dx-y) o P 5y-2)
Mo § 5
(] 886. Cupocrirs Bupas:
1) 2+ 3a — 5; 2) 0,4m + m;
3)3p — 2p + 5; 4) —(m — 3).
@ 887. PoskpuiitTe nIy:KKH Ta 3BeNiTh MOAiOHI MJOTAHKM:
1) 7(5x + 8) — 12x; 2) 9m + 3(15 — 4m);
3) 6(x + 1) — 6x — 9; 4) 12x — 2(3x — 5);
5) —(2x + 1) — 3(2x — 5); 6) 5(x — 2) — 4(2x — 3).

(3] 888. lloBenirb TOTOMKHICTD:

1) 18(a — 2) = 12a — (20 — (6a — 16));
2)2x—y+)—-3x+y—t)-5t-y=—x

E 889. IosexniTw, 1m0 cyma Oyab-AKUX TPHOX IIOCJiJTOBHUX ITiJIMX
yuceJ SiJINThCA Ha 3.

2€] 890. Yu € ToToxHiCTIO PiBHiCTE:
1]a+5/=a+5; 2) m2 + 1) = m? + 1;

8) Im — n| = |n — m|; 4) la| + |l = |a + B]?
o § 6
@ 891. a) ITogaiiTe 1OOYTOK y BUTJIAAL CTEIIEHS:
1) 0,3 - 0,3 - 0,3; 2)-2-(2)-(2) (2)
3) aa; PESEIEIE Y
y ¥y y yy
0) IlogaiiTe cTeminb y BUIISAAL JOOYTKY OJHAKOBUX MHOMKHUKIB:
5
1) m3; 2) 174; 3) (p + 2)% 4) [%j .
(2] 892. O6uuncairs:
2 3
1) 26; 2) (0,2)3; 3) (— 1) ; 4) (—1 lj ;
b b b 8 6
12
5 (2% 6 —[Z) D -CONE 8 (.
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E 893. He BukoHyouu o0uYmuCIeHb, MMOPiBHANUTE 3 HyJIeM 3HAUYEHHS
BUPAa3y:
1) (1,715 . (-2,7)%; 2) (-2,3)3 : (-5,89);
3) -3,72 - (-2,8)%; 4) —(-2,6)8 - (-5,7)5.
894. 3uaiifiTh ocTaHHIO ITUMPY UHCTIA:
1) 2025!3; 2) 50117; 3) 100617; 4) 15° + 168 + 10117,

EI

895. Yu e uwucio:
1) 107 + 5 kpaTHUM yucay 3;
2) 1029 + 7 xparaHuUM uncay 9?

Mo § 7
{Z] 896. Ilonaiire y BuriaAAi cremeHs:
1) b7b3; 2) ada; 3) 98 . 97; 4) p10 : p3;
5) 198 : 196; 6) 715 . 714, 7) (a®)%; 8) (2%)3.
(2] 897. OGuncuirs:
4.10° 5 10
1) 38 : 37; 9) 25 . 212 ; 215, 3) %. 4) 8 -8
10 811 A 83

i 3 | 898. 3naiigiTe 3HaUEHHS X, OJIS AKOTO PiBHICTH € TOTOYKHICTIO:
4

1V 8 1124
1) 47)* = 421, 2) (3%)% = 33 3) H?j J = [?) .

i4 899. 3anurriTe Bupas3 y BUIVISAAL CTeleHd (1 — HaTypaJjbHe YHCJIO):
8 2n

1) @®:a2") - @ :a", ;e n <7, 2) 4 a4 g,
a"-a’
(2€] 900. 3maiizirs ocramHiO nMdpPY YKCIA (7 — HATYPAIBHE UHCJIO):
o § 8

{Z] 901. dxi 3 Bupasis € oguounenamu? fki 3 oxHOUWIEHIB MOJAHO
y CTAaHZAPTHOMY BHIVISAI:
1) —a’c; 2) Ta - 2b - 4; 3) 17; 4) aaba;

5)6(%x—%yj; 6)p+ 1; 7 —p?; 8) ¢ — ¢?

i 2_] 902. 3BemiTh OMHOUJIEH O CTAHAAPTHOI'O BUIVIAAY, VKAMKITh HOT0
KoediIlieHT i cTenmiHb:

1
1) —Eazb - 2ab7; 2) 3m - (-2m?) - 5bmT;
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1
3) —7ap? - 0,1a2p% 4) 1§m2 . gmcz;
9) —a - (=b) - () - (-5d); 6) p? - (-2a?) - (-5p7) - a®.

903. CkyaaniTh ABa pisHUX OJHOUJIEHHN CTAHIAPTHOI'O BUIVIAAY 3i
3MiHHUMH a i b Tak, 11106:

1) cTenimb KOXKHOrO 3 HMX OOPiBHIOBaB 7, a KoediIlieHT HOpiB-
HIOBaB —8;

2) cTeIrimb KOYKHOT'O 3 HHMX JIOPiBHIOBaB 3, a KoedillieHT mopiB-
HioBaB 17.

Ho§ 9

904. 3HaigiTh JOOYTOK OJHOYJICHIiB:
1) 3m - 2n; 2) —4p - 2a; 3) 8m?2 - 3n; 4) —2a3 - (-b").
905. IlomatiTe BUpa3 y BUIVIAIL OJHOUJIEHA CTAHZAPTHOI'O BUIVISLY:

1) -2,5m2 - (-4m3p); 2) 12p%m - (— g p3m7j;
3) 0,6ma® - 10m2a” - %mz”; 4) (-mn7)3;

5) (-2a5b7Y2; 6) (m3pa?).

906. 3uaiigiTe ogHOUJIEeH A, AKIIO:

1) A - 14m?n = 42m*n?; 2) 3p%q” - A = 21p3q".

. BukonailiTe MHOKeHHa omHowiIeHiB 0,4m - 10nm?2 Ta 3HAHOITH

3HAUEHHSA OJePyKaHOro AoOyTKY, AKIo m = —2; n = 0,5.

908. Yu mosKHaA MOJATH BUpa3 V BUIVIALL KBajpaTa OgHOUJIEHA:
1) 49m8nl2; 2) —25a4b8;

3) —0,2m*n? . (-bm2n%); 4) —(—3a*)3 - 3al2?

. [Io1a AKOro HaTypaJbHOrO 3HAUYEHHS N PiBHICTH

2,5a8c)" - 0,16¢° = 2,5a24¢®
€ TOTOXKHICTIO?

o § 10

910. 3 1aHUX OAHOUYJIEHIB CKJIAZITH MHOI'OYJIEH Ta BKaXKITh HOro
CTelliHb:

1) 5a2 i 4b; 2) —a?; ab i m;

3) 5¢3 i —8; 4) 3mn?2; 4mn; —5m2n i 7.

911. 3BexiTh mOAiOHI YJIEeHM MHOIOYJIEHA:

1) 8a2b — Tab? + 5a2%b + 4b2a; 2) b5mn — 2mn — 8 — 3mn;

3) Tm3 + m? — 8 — m3 + 3m?;
4) 2x2%y — Txy? — bxy + 3yx2 + Ty2x.
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912. 3BeniTh 40 CTAHAAPTHOTO BUIVIAAY MHOTOUJIEH

—Zab - (-8ab?) + 8a? - (-1,5ab) + 20ab - (-0,1ab?) + a2ab + 2a - 6a%b

“

2]

=

: . 1
1 3HAMOITL HOr0 3HAUYEHHS, AKIINO @ = D; b = ——.
25
913. Yu icHymooTh Taki HarypaJibHi 3HaueHHA 3MiHHOI a, IJA
AKNX 3HAUeHHs MHOrowIeHa 2a2 + 6a + 7 € maprHuUM uncaom?

Mo § 11

914. CopocriTh Bupas:

1) 8m + 5n) + (9m — Tn) — (—2n + Sm);

2) (12ab — b2) — (bab + b2) + (ab + 2b2);

3) (8x2 + 2x) + (2x2 — 3x — 4) — (17 — x2);
4y(m-n+p)+(@m-p) —(m-n-—p).

915. 1) IlomaiiTe MmHOrOUIeH 4x3 — 4x2 + bx — 7 y BUIVIAAL cyMHu
JTBOUJICHIB.

2) IlonaiiTe MHOrOWwIeH x3 — 5x + Tx2 — 9 y Burnani pisHuni ox-
HOUJIeHA i TpuuJieHa.

916. xkuit MHOrOUWIeH y cyMi 3 MHorowieHoM 2x2 — 3x + 7 gae:

3

1) 0; 2) 5; 3) 3x +1; 4) x2 — bx + T?
917. IloBexiTh, 1110 cyMa ABOX IIOCJIIJOBHUX HEIAPHUX I[iJINX YUU-
ceJl IinmuThed Ha 4.

918. Capocrits Bupas bxy — 8x%y — (3xy — (4 i xy? + 8xzyj — 2,75xy?)

B
Z

164

i BHAUITH MlOoro 3HAUEHHdA, AKINO X = —1; y = 3.

Ho § 12

919. BukoHaliTe MHOKEHHA:

1) a(d + 7); 2)c2—-—x); 38)—am-—3); 4) -bla-x+y).
920. IlepeTBOpiTh HOOYTOK Ha MHOTI'OUJIEH:

1) 2xa(a? — 3ax); 2) -83mp(2m?3 — 5mp);

3) 4ab?(a? — 2ab — b2); 4) @m3 — 2mn? — n?)mn?;

5) (-0,1x3y + 0,2x%y — y3)(-5x%y);

6) —10n3x (5nx2 — 2n2x + x°).

921. CopocriTs Bupas i 3HAUAITH HOr0 3HAUYEHHS:

1) 2x(x+y) —y@Cx —y) —y(y + 1), axkmpo x = -5, y = —10;

2) m2(m2 — 5m + 1) — 2m(m3 — 4m2 + m) + m* — 3m3 + 2, axmpo
m = —3.

0]
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922,

“

924.

Y

N

o

]

s axoro 3HaUeHHA 3MiHHOI 3HaueHHs Bupasy 2x(6x — 5) Ha 5
MeHIIIe BiJ BifmoBigHOrO 3HaueHHA BuUpasy 3(4x2 — 5)?

923. Cmpocrith BHUpas %x” - gxz(l +x"%) + %xS (x" 2 +2), nme

n > 3, n — HaTypaJibHe YICJIO.
3a mepIuii IeHb 3 OBOUECXOBHUIIA MPOIaIN Ha 3 IT OijIbIlle OBOYiB,

. . . 4 .
Hi’K 3a Ipyruii, a 3a TpeTiit — 9 BiJ TOroO, IO ITPOAAJIM 3a IIEPIITi

aBa gHi pasoM. IIo CKijbKM ITEHTHEPIiB OBOUIB ITPOIaBaid KOXKHO-
ro i3 ux AHiB, AKIIO pa3oM 3a IIi AHi mpogaau 65 11 oBouis?

1— 3x 9_%

925. Po3B’sKiTh piBHAHHA 2 3 4 _x_ 2.

Ho § 13
926. Bunecith 3a Iy»KKU CIiJIbHUI MHOKHUK:
1) 5x — 5y; 2) Tm + Tn; 3) ap + ac; 4) bm — bk.
927. PoskaagiTe Ha MHOKHUKN:
1) Tax — Tbx; 2) 8a + 24ac; 3) 18p — 24p?;
4) 5m3 — 10m?; 5) —15a2 — 20a3; 6) a” — a2 + ab.

928. IlomaiiTe Bupas y BUIVIAIL JOOYTKY:

1) 6xy — 12x%y + 15xy?;

2) Tmn® + 28m2n3 — Tm3n2?;

3) a(x — 2) + 3b(x — 2) — 2(2 — x);

4) 8(m — 1)2 — n(1 — m).

929. Po3B’s1:KiTh piBHAHHS:

1) x|x — 3| — 5lx — 3| = 0;

2) |xx — 2| — 7|x — 2| = 0.

930. [I1a meAKOro 3HAUYeHHS X 3HAYeHHA Bupasy x2 — 3x — 13
mopiBHIOE —1. SHAHLITH AJA TOrO CAMOTO 3HAYEHHS X 3HAUEHHS

BHUPAa3y:
1) 2x2 — 6x — 26; 2) x2(x2 — 3x — 13) — 3x(x2 — 3x — 13);
3) 3x2 — 9x — 8; 4)£x2—éx+3.
12 4

o § 14
931. BukoHaiiTe MHOKEHHSA:
1) (m — p)a + x); 2) 2 + D — 3);
3) (a + b2 + o) 4) (@ -2)( - 3).
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932. IloxmatiTe y BUIVIAAI MHOTOYJIEHA:

1) @m — 3p)3m + 2p); 2) (2a2 + b)(3b — 5a);
3) (Tx2 — 2x)(8x + 1); 4) (5a® — 4a2)(9a2 + 8a);
5) (8a2 + 5ba)(3b — 4a); 6) (mn — n2)(4n3 + 2n2m).

933. CopocriTs Bupas:

1) @ - 8)2a — 2) - (a + 9@ - 3);

2) (x — Ylx + 3) — (x + y)x — 3);

3) Ba - 5b)(5a + 3b) — (a — 3b)(3a + 5b);
4) (a® + 4m)(@a® — 4m) — (a® + 4m)(a® — 4m).

. Po3p’sikiTh piBHAHHS:

1) Bx — 1)2x + 6) — 2x — 2)(8x + 1) = —24;

2)Bx +9Px—-5)—(x—17Bx —1) =12 + 8x.

935. [loBexiTh, 110 3HAUEHHSA BUPA3y

2(10x — 5)(x + 0,6) + (4x2 — D(2x — 5) — (2x — 1)@x2 + 2x + 1)
He 3aJIe)KUTDH BiJ 3HaUeHHS 3M1iHHOI.

. HoBegmits, mo (x + D(y + 1) —(x — D)y — 1) =8, akmo x + y = 4.

937. JIBa axkBapiymMu MamOTh (OPMY IPSIMOKYTHOT'O ITapaJjiesemi-
nena. HoB:xuua mepiaoro — Ha 10 cm OisbIa 3a MOro IIMPUHY.
Hos:xkuHa apyroro akpapiyma Ha 20 cm 6ijbIma 3a AOBXKHUHY
mepIoro, a mupuHa — Ha 10 c¢m OijbIlla 3a IMUPHUHY IIEPIIOro.
SArmo odmaBa aKBapiyMu 3aIllOBHUTU BOJOI0 Ha BHCOTY 25 cM,
TO Bogu B apyromy Oyme Ha 37,5 1 OinbIe, HiXK y IIEpIIIOMY.
3HAHITh JOBKUHY i MIMPUHY IIEPIIOro aKBapiyMa.

o § 15
938. 3akiHuiTs, pos3KIagaHHA MHOIOUJIEHA HA MHOMKHUKM:
ab— T+ 3a—-21=(@ab—- T+ Ba - 21) = ...
939. PosxaagiTe Ha MHOMKHUKNI:
1) m(a — b) + 3a — 3b; 2)ab +c)+ b+ c
3) 3a — 3¢ + xa — xc; 4) ab — ac — 4b + 4c.
940. IloxatiTe MHOTOUJIEH Y BUTVIALL JOOYTKY:
1) 12x2¢ — 8x2y — 9cy® + 6y*;
2) 1,6mn2 — 2,4mp? — n3 + 1,5np2.
941. Po3p’siskiTh piBHAHHA x2 + 5x — 6 = 0, 3acTOCyBaBIIN PO3-
KJIaJaHHSI MHOTOUYJIeHA HA MHOKHUKH.

o § 16

942, IligHeciTh IBOYJIEH IO CTEIEHS:
1) (x — p)% 2) (m + a)?; 3) (b — k)% 4) (y + )2
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945.

3

947.

N

952.

943. IlepeTBOpiTh BUpa3 Ha MHOTOUJIEH:
1) (8a — 7)% 2) (2b + 5)%; 3) (10m — 5k)?;

2
4) (4p + 99)%; 5) (0,1m — 5p)2; 6) (%a + 6b) .

944. CupocriTh Bupas i 3HAWIITH #IOr0 3HAUEHHS:
@-1)2-(a— 22 axmo a = 1,5;

1
2) (8b + 2)2 + (3b — 2)?, gm0 b = ~3

3HaANOITh YMCJI0, KBAAPAT SIKOI'O ITiCJIs 30iJbIIeHHA I[HOT0 UKCJIa
Ha 3 30iigbIyeThbcs Ha 159.

946. Yu e pisricts (a — b)? = |a — b]2 ToroskHicTIO?
IlomaiiTe y Buriami MHOrO4YJIeHAa:

D ((x+y + a3 2) (6 -0 - ad);
3) (m + n + 2)% 4) (a+3—-ca+3-c).
oo § 17

948. IlomaiiTe y BUIVISIAL KBagparTa ABOUYJIEHA:

1) m2 - 2mp + p?; 2) b2 + 2by + y2; 3)a2—-2-a-4+ 42
949. PoskaagiTe Ha MHOMKHUKU:

1) m2 + 20m + 100; 2) 49 — 14b + b%; 3) 0,09x2 + 0,6x + 1;

4) % - ép + p?;  5)4x%2+ 20x + 25;  6) 4m? — 12mp + 9p2.
950. 3HaligiTh 3HaUEHHA BUPa3y:

1) -100m?2 + 20m - 1, axmpo m = 0,1; —0,9;

2) —4x2 — 12xy — 9y2, axmpo x = 0,03, y = —0,02.

951. Po3B’s1:KiTh PiBHAHHS:

1)3x2—2x+%:0; 2)5y2+2y+%:0.

3MiHITE ofuH 3 KoedillieHTiB MHOrouJieHa TaK, I00 OZep KaHUi
TPUUJIEH MOXKHA OyJI0 IIOAATH y BUIJIALL KBaapaTra IBOYJIEHA
(3HAMIITHL TPU PiSHUX PO3B’SIZKN):

1) 100m?2 + 40mn + n?; 2) 25a2 — ab + 9b2.

953. loBenitp, 110 aas Oyab-AKNX 3HAUEHb 3MiHHHX BUpa3 Ha-
OyBae JuIlle HEBi'eMHUX 3HAUYEHD:

1) 4x(4x — 10) + 25;

2) (@ — 2)(a — 2) + 2m) + m?;

3) (@ + b)a + b + 8) + 16.

167



PO341n 2

=

2]

956.

3 o

963.

168

O
Ho § 18
954. fAxki 3 piBHOCTEITI € TOTOKHOCTAMIU:
1) (b - x)0b + x) =b%2+ x% 2) (c — d)(c + d) = 2 — d?%

3) (m + n)(m — n) = (m + n)?; 4) (p+ - q =p*— q*?
955. BukounaiiTe MHOMEHHS:

1) (c + )7 - o) 2) (0,6m — 3)(0,56m + 3);
3) Bk + )3k — T7); 4) (2p — 99)(9q + 2p);

2 4 2 4
5) (10m + 9n)(9n — 10m); 6) (3 c 5 dj(g c+ 5 dj.
IlogatiTe y BUTIAAI MHOTOYJIEHA:
1) 4(a — D(a + 1); 2) b(b — 2)(b + 2);
3) p(p + 3)(p — 3); 4) —3x(x + 4)(x — 4).

957. CupocTiTs Bupas i 3HAWAITh 1Oro 3HAUYEHHS:
1) (1,9x — 3)(8 + 1,9x) + 0,39x2, axmpo x = 2;

2) 9,99 — (5y — 0,1)(By + 0,1), sxcrmio y = %;

3) 2x — 3y)2x + 3y) + (8x + 2y)(8x — 2y), axmpo x = 1,8;
y= _198;

4) (ab + 1)(ab — 1)(a2b% + 1), axkmo a = 5; b = %
958. OGumemite: 740 - 340 — (2120 — 1)(2120 + 1)

o § 19
959. fAxi 3 piBHOCTEII € TOTOXKHOCTSIMMU:
hm?—p2=(m+pm—p; 2@~ T=(@-Ta+
3)c2 —d?2=(c— d)c + d) 4) 92 — a2 = (9 — a)??
960. Po3kiaaniTe Ha MHOMXKHUKY JTBOYJICH:
1) x2 — 49; 2) 100 — p?; 3) 0,04m?2 — n?;
4) 25x% — 36y2; 5) 16a% — b2c?; 6) 121m2a? — %bz.
961. Po3p’ss:xiTh piBHAHHS, Je X — 3MiHHA:
1) a?2x2 - b2=0, a # 0; 2) x2 — 0,09a42 = 0.
962. Yu giaurnhcd:
1) 1382 — 1362 na 4; 2) 3492 — 3472 na 6?

PoskaagiTh Ha MHOKHUKM BUPAa3:
1) 9 - 2x — 8)Bx + 2) — 2x(5x + 10);
2) Bx + 5)(dx — 5) — 2x(2,5 + 1,5x).
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o § 20

ij_] 964. fAxuii 3 TaHUX BUPAa3iB € HEIIOBHUM KBaJpaTOM CYMHU BHUpPa-
3iB min, a AKUN — HEIOBHUM KBaJpaToOM IX Pi3HMILL:

1) m2 — 2mn + n?; 2) m2 + mn + n?;
3) m2 + 2mn + n?; 4) m?2 — mn + n2?
(2] 965. PoskianiTe Ha MHOMKHUKM:
1) x3 — y3; 2) p3 + Ek3; 3) a3 — 64;
4) é + b3 5)0,001m3 — 1; 6) 8x3 + 27pS.

(3] 966. osexirs, mo sHavenHs Bupagy 37° + 133 ginureca Ha 50.
(4] 967. loexnits ToTOMNHICTH

x0 =yl = (x — e + P + xy + Yy - xy + y?).
o § 21

(L] 968. 3akinuirs posKIafaHHA HA MHOKHUKI:
1) ym?2 — 4y = y(m? — 4) = y(m? — 22) = ...
2)ca?+ 2ac+c=c@®+2a+1)-=..

(2] 969. PoskianiTh Ha MHOMHIKY MHOIOYJIEH:

1) mp? — mq?; 2) 20a2 - 5;
3) ¢ — ¢3; 4) 64a2 — a*;
5) 5x2 — 10xy + 5y2; 6) 2b + 4bn + 2bn2.
(3] 970. Ilogaiire y Burasazi foGyTKY:
1) 9a3 — 9b3; 2) 2mn — 2bn + 6m — 6b;
3)%;74—1; 4) m2 — 4mn + 4n? — 25;
5) b2 — 36 + b — 6; 6) m3 — 4m — m2n + 4n.
(4] 971. PosknaziTh Ha MHOKHUMKY MHOTOWIEH:
1) am?* — m* — am? + m?; 2) a’b — a® — ab + a;
3) b3+ 1 — b2 - b; 4) x3 — 27 + x* — 9x2.

972. JloBeiTh TOTOKHICTB:
@+ 13 -4@+1=(@+ Da - 1@ + 3);
2) (m2 + 9)2 — 36m2 = (m — 3)2(m + 3)2.
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TOTOXHI BUPA3U
IIBa BUpasw, BiAMOBimHI 3HaueHHA AKUX PiBHI MiK c00010 mJIsA
OyIb-IKMX 3HAUEeHb 3MiHHHX, HasWBAaIOTh MOMOXdCHUMU, ad0 mo-
MONCHO PiGHUMU.

TOTOXHICTb

PiBHicTb, KA € IPaBUILHOIO IJs OyIL-AKNX 3HAYEHb 3MiHHUX,
Ha31BaIOTh MOMONCHICMIO.

ONOBEOEHHA TOTOXHOCTEMW

IoBecTy TOTOMKHICTH MOYKHA OJAHUM 3 TaKUX CIIOCOO0iB:

¥V BHKOHATU TOTOXKHI IEPETBOPEHHs ii JIiBoI yacTMHM, TUM ca-
MMM 3BiBIIU [0 BUIJIALY IPaBOi YaCTUHU;

¥V BUKOHATH TOTOXKHiI NepeTBOPEHHs ii mpaBol YaCTUHU, TUM
caMMM 3BiBIIM A0 BUIVIAAY JIIBOI YaCTHHIU;

¥V BHKOHATU TOTOKHi IlepeTBOpeHHA 000x ii yacTuH, TUM ca-
MMM 3BiBIIIM OOMABI YACTWHU IO OJHAKOBUX BHPAa3iB.

CTENIHb 3 HATYPAJIbHUM NMOKA3HUKOM
Cmeninv wucna a 3 HamypanvHum noka3nukom n (n > 1) — ne
JTOOYTOK 1 MHOMKHHUKIB, KOMKHUN 3 AKUX JOPiBHIOE a:
n — 0 0 0
a a-a-.. .a, n>1.
n MHOXHHKI1B

Cmenins wucna a 3 noka3nuxom 1 — 1e camMe 4HUCJIO 4.

1

a =a.

BINACTUBOCTI CTENEHA 3 HATYPAJIbHUM NMOKA3HUKOM

aman — am+n am+n — aman

a™:a" =a™" a™" =a":a"

(@™)" =a™ a™ =(a™)" =(a")"

(ab)" = a"b" a"b" = (ab)"
OAOHO4NEH

IMini Bupasu — uwmciaa, sMiHHI, iIXHi cTemeHi i HOOyTKU — Has3uU-
BalOTh 00OHOY/lEHAMU.
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Lini supasu

SAKmo omHOUNeH € AOOYTKOM, IO MAa€ OAMH YHCJIOBUI MHOMK-
HUK, SKMiI 3aIIMCAaHO HAa IepIIOMY MicIli, a iHIIi MHOXHUKH € CTe-
MEeHAMM Pi3HUX 3MIiHHUX, TO TaKUHA OJHOUJIEH HA3WBAIOTL 00HO-
YleHOM cmaHO0apmHo20 6uznady.

Cmenenem o00HOUNeHaA HA3WUBAIOTHL CYMY IIOKA3HUKIB CTEIEHiB
ycix SMiHHUX, SIKi BiH MicTHUTBH. SIKITO OOJHOUYJIEH HE MiCTUTh 3MiH-
HUX (TOOTO € YUmMCJI0M), TO BBa’sKalOTh, III0 HOT'0 CTEHiHb JOPiBHIOE
HYJIIO.

MHOTIO4JIEH

Mnozounenom Ha3UBAIOTH CYMY OJHOUJIEHIB.

ITonmiOHiI momaHKM MHOr'O4YJIEHA HA3UBAIOTH NOJIOHUMU UAEHAMU
MHO204/leHa, a 3BeJeHHA IMOAi0OHMX MOAaHKiB y MHOTOUJIeHI — 36e-
0eHHAM NOJiOHUX Y/1eHi8 MHOZOULeHA.

MuorouJyieH, IO € CyMOIO OJHOUYJIEHIiB CTAHZAPTHOTO BUTJIALY,
cepen AKMX HEMa€ IIOMiOHMX NOAAHKiB, HA3MBAIOThL MHOZOYLEHOM
cmandapmuozo éuznady.

OOOABAHHA | BIDOHIMAHHA MHOIOYJIEHIB
Jlo0aéanns i 6i0OHIMAHHA MHO204/1€Hi6 BUKOHYIOTH, BHUKO-
PHCTOBYIOUHN IPABUJA PO3KPUTTA AYKOK i 3BeJeHHA IOAIOHMX I0-

TaHKIB.
MHOXEHHA OOHOYNEHA HA MHOIOYNEH

IIlo6 nomnoxcumu o0HOUNEH HA MHO20YU/leH, IOTPiOHO MOMHO-
SKUTHU IIell OMHOUYJIEH Ha KOKHUH YJIeH MHOTOUYJIeHa i 3HalgeHi mo-
OyTKHU JOmAaTH.

PO3KINAOAHHA MHOITO4YNEHIB HA MHOXXHUKHA
Posxnacmu mHO204eH HO MHOM¥CHUKU O3HAUaE MONATH MOr0
y BUIIAAL JOOYTKY OTHOUYJIEHA HAa MHOTOYJEH abo MOOYyTKY KiJbKOX
MHOT'OUJIEHIB TaK, II00 Ileil JOOYTOK OYB TOTOKHO PiBHUM JaHOMY
MHOTOUJIEHY.

MHOXEHHA MHOITOYJNNIEHA HA MHOIO4JIEH
IIlo6 nomunoMUuMU MHO204UeH HA MHO2O0Y/leH, TTOTPIOHO KOXK-
HHUU 4JIeH OSHOI'O0 MHOTIOUJIEHA IIOMHOMKUTH Ha KOXKHHUIU 4JIeH iHIIIOo-
ro MHOTOUYJIeHA ¥ oflep:KaHi HoOyTKU JOmaTH.
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®OPMYJNIM CKOPOYEHOIO MHOXEHHS
(@ + b)2 = a2 + 2ab + b2
(@ — b)2 = a? - 2ab + b2
(@ — b)(a + b) = a2 — b2
(@ + b)@a? — ab + b?) = a3 + b3
(@ — b)(a? + ab + b2) = a - b3

PO3KNTAOAHHA MHOIOUYJIEHIB HA MHOXXHUKU

KBAOPAT CYMW | KBAOPAT PI3HULI
a? + 2ab + b2 = (a + b)?
a? — 2ab + b2 = (@ — b)?

PI3BHULA KBAOPATIB
a? - b2 = (a - b)(a + b)

CYMA | PI3HULSA KYBIB
a3 + b3 = (a + b)(a? — ab + b?)
a3 — b3 =(a — b)a? + ab + b2
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Mpo cbyHaaTopiB
MaTeMaTU4YHUX onimMmniag B YKpaiHi

Tpoxu paHile BN BXE O03HANOMWUIIUCA 3 iCTOPIE0 MaTeEMATUYHOIO OfiM-
niagHoro pyxy YKkpaiHu, Tenep getanbHille poskaxemo npo noro yHaato-
piB, AKi Binblly YAaCTUHY CBOFO XWUTTH MPUCBATUN BUSBIIEHHIO, BUXOBAHHIO
Ta HaBYaHHIO MaTeMaTMyHO 06aapoBaHOI Monogi.

«BiH xuB i ropie 6e3mipHoto noboB’'0 40 YKpaiHu
i 4O MaTemMaTMKM N yBECb CBiil KOPOTKMI BiK NpaltoBas
HEBMWHHO N TBOPYO Ha Gnaro Hayku, OCBITU PiQHOrO Ha-
poay. Voro nekuii — ue i cuna, i 6eamipHa rmbouiHb, o =
i Kpaca matemaTu4HoOiI ayMkm». Lli cnosa npo Munxanna :
Mununosnya Kpasyyka go wmoro 115-pivua Hanucana U
Hina OnaHaciBHa Bip4yeHko, yKpaiHCbka BYeHa B 00-
nacti mMarematukn, [OoKTopka gi3nKo-maTteMaTu4yHUX
HayK, 3acrny>keHa npauiBHULA OCBITU YKpaiHu, npodecopka HauioHansHoro
TexHi4yHoro yHisepcutety Ykpainun «KMly» (HTYY KIl).

Hapoanecs manbyTHin ydeHnn 27 BepecHa 1892 p. y c. YoBHuUS Ha
BonwuHi. Hae4yasca B Jlyubkin rimHasii, aky B 1910 poui 3akiH4MB i3 30M10TOH0
Meaannto, i BCTYNMB Ha MaTeMaTuyHe BigdineHHa qoi3nko-maTteMaTtu4yHOro
dakynereTy KniBcbkoro yHiBepcuteTy CB. Bonognmupa (HUHI KuiBcbkuii Ha-
LioHanbHWIM yHiBepcuTeT iMmeHi Tapaca LUesdeHka). Y 1914 poui M. KpaBuyk
3aKiH4Yye HaBYanbHUKM 3aKnag i Moro 3anuLuatTb Npu YHIBEpCUTETI SK npode-
COPCLKOro CTuneHgiata Ang NigrotoBkW 40 HAayKOBOI Ta BMKNadaubKoi pobo-
TW. YcniWwHoO cknaswn marictepcbki icnutn B 1917 poui, Muxanno Kpas4yk
OLEpPXYe 3BaHHA npuBaT-goueHTa. | BiAToAi BCA HaykoBa, negaroriyHa Ta
rpomagcbka gisaneHicTe KpaByyka nos’a3aHa 3 Kuesom. BiH Buknagae mate-
MaTU4YHi NPpeaMeTn y BrepLle CTBOPEHUX Y CTONUUI YKpaiHCbKMX riMHasisx,
YKpaiHcbkoMy HapogHOMYy YHiBepcuTeTi. byB yuntenem Apxuna Jlionbku, Bu-
HaxigHuKa TypbopeakTuBHOro AsuryHa, Ta Ceprisa KoponboBa, aBiakOHCTPYK-
Topa 3i cBiToBUM iM’'AM. Ha nekuisx Muxanna MNununosuya Hikonu He Byno
BifTbHOIO Micus, cnyxaTu Noro npuxogunu i Gionoru, i Ximiku, i ginocodmn,
i inonorwy, i poBiTHUKK. ..

Y 1919 poui Kpapdyk onybrikyBaB nepluMin nepeknag YKpaiHCbKO
MOBOIO MigpyyHuka «EnemeHTapHa reometpig» A. l1. KucenboBa, pocCincbko-
MOBHOrO MigpyYHMKa, KM Ha nodatky XX CT. OTpMMaB CXBaribHY OLiHKY BYUTE-
niB MateMaTuk1 Ta NpoicHyBaB BinbLLU SK NiB CTONITTA aX A0 NepebyaoBu LLKinb-
Horo kypcy matematukm B CPCP. Ha nouatky 1920 poky Muxanna lNununoeuya
0bpaHO 4YneHOM KOMICIi MaTeMaTu4HOi TEepPMIHOMOril Npu IHCTUTYTI HayKOBOI
MOBW YKpalHCbKOI akagemil Hayk. Ha KiHeub TOro camoro poky Lsi KoMicis nig
rorioByBaHHAM M. Kpaeuyka cTBOpuna TPUTOMHUA MaTeMaTUYHWA CIOBHUK.
MunbHe BMBYeHHA npaup Mwuxarna Kpaeyyka Mig MOBHO-TEPMiIHONOMYHUM
KyTOM 30pYy 1 HUHI MOXe MPUCTYXUTUCA Taki akTyanbHin cnpasi, AK nogarbsLua
po3pobka Ta BAOCKOHANEHHS YKPAiHCbKOI MaTtemMaTU4HOI TEPMIHOMOTI.
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BinbHO BOnopgitoum kinbkoma MoBamMm (dpaHLy3bKOH, HiMELbKOL, iTanin-
CbKOI0, MOMbCbKOI, POCIMCBKOK), BiH MMCaB HUMW CBOI HAyKOBi npaui, ane
HamnyacTile — pigHOoK MOBOIO, i L MOro MoBa — rigHUI 3pa3oK YKPaiHCbKOro
HayKOBO-MaTeMaTUYHOIO CTUSIHO.

Y 1924 poui Muxainno MNMunnnosuy Kpasuyk 6rivckyde 3axnctme QOKTOP-
CbKy anceprTauito. Lle OyB nepinin B YKpaiHi 3aXMCT AOKTOPCbKOI Ancepradii.
Y 1925 poui Mwuxannosi KpaB4YyKoBi MNpUCBOINM 3BaHHA Mpodecopa,
a B 1929 poui noro obpanu gincHum yneHom BceykpaiHCbKOI akagemii Hayk.
Y Biui 37 pokiB BiH CTaB HanMoNoALINM akagemikom B YkpaiHi. MatematunyHi
iHTepecn Muxarnna MNMununosuya — po3maiTi, MOro HaykoBi Mpaui Big3Hava-
JNINCb OpUriHanbHICTIO iAen, HeCTaHAAPTHICTIO MigXoaiB OO BiAOMMX i HOBUX
MateMaTudHnx Nnpobnem. CBOEPIAHICTb Ta FHY4YKICTb MUCIIEHHS, BMCOKA NPO-
OYKTUBHICTb Ta MNpaues3gaTHICTb, epyaoBaHiCTb, BUMOIMMBICTL Ta HaykoBa
WeapicTb, BigaaHicTe Hayui M. KpaByyka BUKAMKanu 3axonsieHHS NOro YYHiB
Ta NOCNIAOBHUKIB, KOMO SKMX 3HAYHO 3 POKY B PiK PO3LLUNPIOBaNoCh.

Bicim pokiB, 3 1929-ro no 1937-in, 6ynn HannnigHiWnMMKM y TBOPYOCTI Ta
HaykoBux 3006yTkax M. Kpasuyka. BiH ogep)xye HU3Ky BaromMmux pesyrnbsraris
Y Pi3HMX po3dinax MateMaTtuku, 30Kpema i B Teopii MHOroYsneHis, Bugae nig-
PYYHUKM ONs1 BULLOI LUKONMW, iHiLiOe NpoBeAeHHSA nepLuol B YKpaiHi LWKiNbHOT
MaTemaTuyHoI oniMniagn, HenepepBHO Npautoe Had YOAOCKOHANEHHAM maTte-
MaTUYHOT TepMiHONorii. PesynsraTti CBOIX JOCHigKEeHb OPYKYE He TinbKkun B Hay-
KOBUX BUOAHHAX YKpaiHK, a 1 3a kopaoHoMm: B ITanii, PpaHuii, Hime4unHi.

Ane noganblia gonsa Muxanna lNununoBuya cknanacd TparivyHo. Y CPCP
noyanucs ctaniHcbki penpecii. Y 1938 poui Tskka rognHa BunpoboByBaHb
HacTana i Ana Hboro. Moro 3aapeLuToBYOTb, iIHKPUMIHYIOUYM CTaHAAPTHWIA Ha
TOW Yac Habip 3MOYMHIB: YKpAiHCbKUIA HALiOHanMi3M, LWNUIyHCTBO, KOHTPPEBO-
NIOLINHY disnbHicTb. Yepes ue y BepecHi 1938 p. Muxanna Kpasuyka 3acy-
annum o 20 pokiB TIOPEMHOTO YB'A3HEHHS i 5 poKiB 3acnaHHsa Ta Bignpasunu
B TIOpeMHi Tabopu Ha Konumy. Tpu KatopxHi 3vmu i nita Bigbys BiH Tam,
XBOpWW i MpurHiyeHmn HecnpasegnmeicTio. A 9 6epesHst 1942 poky Moro He
ctano. 3anmwueca Muxarnno Kpaeyyk Ha BikM BiY4Hi B KONIMMCbKiI MEP3NOTi
nopsa 3 noetomM-HeoknacukoMm Muxannom [dpan-Xmapoto, Wo 3a Kinbka nit
00 HbOro CroYvMB Y Ti Janekii 3eMni, nopsag, 3 TMcAYamm iHLINX 3aKaToBaHUX
npeacTaBHUKIB iHTenireHuii. | nuwe B 1956 poui Muxanna Nununoeuya 6yno
peabiniToBaHo.

Y 1992 poui, nicnsa 3qo0yTTs HE3aneXxHocTi, YKpaiHa Big3Hauuna 100-piy-
ust Big AHSA HapomkeHHs M. M. Kpaeuyka. Moro im’ss 6yno 3aHeceHo B MixHa-
poaHun kanenaap KOHECKO Bu3HayHnx HaykoBux gisuie. Y HauioHansHoMy
TEXHIYHOMY YHiBepcuTeTi YKpaiHn «KUIBCbKUA NOMNITEXHIYHUIW IHCTUTYT» ne-
PioOMYHO NPOXOAATb MiPKHAPOOHI HAayKOBiI KOHGEpPEHLT, MPUCBAYEHi nam’ aTi
akagemika Muxanna Kpauyka, y sakux 6epyTb y4acTb ydeHi 3 ycix obnacrten
Ykpainun, 3 Jinteu, Asctpanii, CLUA, HimewdnHn, Monbwi, Kntato, AnoHii Ta
iHLLMX KpaiH.
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Mam’ate npo Muxanna MNMununosnya Kpaedyka yBiYHEHO B Ha3Bi OAHIEl
3 KMIBCbKUX BYNULb, HA GaTbKiBLLMHI BYEHOrO BiAKPUTO oro mysen. Y HTYY
Kl 3acHOBaHO CTMNEHAI0 MOrO iMEHi, @ Ha TepuUTopIi LbOro BULLY BIOKPUTO
nam’aTHUK Y4EHOMY, Ha MOCTAMEHTI SKOro BMKapOOBaHO MOro XUTTEBE Kpe-
no: «Mos ntoboB — YkpaiHa i matematukay.

IcTopia 3Hae npuUronoMLWIIMBI  NpUKIagn, Konu
TaEMHUL HayKK NigKoOpSnNCs KOHUM AOCHIAHUKaM.

BuoaTtHoro matematuka i disuka-teopetnka Muko-
ny Mukonanosnya boronto6osa (1909-1993) 6yno
3apaxoBaHo A0 acnipaHTypu, KoM MOMY Lie He BUMOB-
Hunocs i 15 pokiB. Y 17 pokiB 3a JOCATHEHHS B MaTe-
MaTuli MOMy NPUCBOINK CTyNiHb KaHangata Hayk. Llle
yepes3 OBa POKM MOro HaykoBi nMpaui Oyno Big3HayeHo
Haropogot BonoHcebkoi akagemii  Hayk  (lTaniq),
a y 20 pokiB 3a BM3HA4YHi OOCATHEHHSA B ranysi MatemMaTukyi 3a pilleHHAM
BceykpaiHcbkoi akagemii Hayk nomy Byro NpucBOEHO HayKOBUM CTYMiHb JOK-
Topa pisvko-maTeMaTU4HMX Hayk 6e3 3axucTy anceprauii.

Hapoanecs Mukona Boronto6oB y HwxHbomy HoBropogi (Pocis), ane
OinbLUy YacTUHY CBOrO XWUTTA | HAyKOBOI AiSiNIbHOCTI BiH MpOBIB B YKpaiHi.
Konu Mukoni BUNOBHMBCSA piK, MOro poavHa nepeixana go Kneea. 3 1oHUX po-
KiB Mykona camocCTiiHO onpaubOBY€E KypCu BULLIOI MateMaTuku Ta qisuku,
i TPMHAALATUPIYHOMY XNONUI0 3 HAA3BUYANHUMU 30iIOHOCTAMM LO3BONATh
BigBigyBaTu nekuii B KWIBCbKOMY yHiBepCUTETi. 3 BENMKUM 3aXOMEeHHAM
IOHaK BUBYAE TYT MaTemaTtuky, di3nky, acTpoHOMiIto, Bepe yvactb y poboTi
HayKoBMX ceMiHapiB. 3 1923 poKy MOro 3aHATTSAMW 3 MaTteMaTuUKU Kepye
BIJOMUIN yyeHun, matematuk i mexaHik M. M. Kpunos (1879-1955). MNMoHapg
aBa gecatmnitta Mukona Mukonavosuy boronto6oB kepyBaB NpoBeAeHHSIM
YUYHIBCbKMX MatematuyHux onimniag y Kuesi Ta YkpaiHi, 6yB npodgecopom
KuiBcbkoro i MockoBCbKOro yHiBepcuTeTiB, npautoBaB B Akagemil Hayk YPCP,
y MartematnyHomy iHctutyTi iM. B. A. Cteknoea, Akagemii Hayk CPCP,
MixxHapogHOMY HayKOBOMY LIEHTpi siaepHO-disnyHuX gocnimkeHs — O6’ea-
HaHOMY IHCTUTYTI saepHUX gocnimpkeHb y M. [lybHa (Pocis).

3 yKpalHCbKMMK MaTeMaTU4yHMMK ofiMniagamMn Hepo3pUBHO MOB’A3aHe
iM's LWe opHiei HenepeseplueHoi ocobuctocTi — Muxanna WMocunosuua
Anperka (1932—2004), sk LWOPOKY 00 OCTaHHIX CBOIX |
OHIB o4vonioBaB Xypi BceykpaiHCbKOI YYHIBCHKOI OfliM- ' 'l“*?"’?\
niagu.

HapssuyarHo nnigHUM € NOro XXUTTEBUN LWNax. Ha-
poameca y c. [pimannieka YepHiriBcbkoi obnacti. 3a
cnosamu camoro Muxaiina Mocunosuya, oro nepLummm
nigpyyHvkamun 6ynn 6yksap Ta «Ko63sap» LleB4yeHka.
HaByatounchb y LKosi, BiH TBEPAO BMPILLMB CTaTU Marte-
MaTtukoM. Y 6epesHi 1950 p. Muxarino noyys no pagio
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oronouwleHHs, wo B KMiBCbKOMY yHIBEPCUTETI Mae BigbyTUCS MaTtemMaTudHa
oniMmniaga, i, Matoum 6axxaHHA B3ATK B Hill y4acTb, Hanucas 0 YHiBEPCUTETY
NUCTa i3 3anuTaHHSAM NPO Taky MOXNUBICTb ANs WkonspiB He 3 Kuesa. Yepes
OesKnA Yac OTpMMaB BifNoBiAb i3 3anpOLUEeHHAM y3ATWU B Hiln yyacTb. Togi
Mwuxarnno nociB y LumMx 3amaraHHsix 2-re micue 3-nomix y4His 10 knacy. Toro x
POKY BiH 3aKiH4YMB LUKOSY i3 30510TO0 Medanno Ta BcTynuB oo KuiBcbkoro
YHIBEPCUTETY Ha MEXaHiko-MaTemMaTUYHUMN PakynbTeT, a Micns MOro 3akiH-
YeHHA — 0 acnipaHTypu. 3axncTUB KaHAMOATCbKY | JOKTOPCLKY AucepTauii.
LLle 6yBwK acnipaHToM, BiH Gepe akTMBHY y4acTb B opraHisdauii KniBcbkmnx
MaTeMaTUYHMX osfliMniag Ta NiAroToBUi KOHKYpCHWMX 3agad. A 3 1970 poky
CTaEe rofioBo Xypi BeceykpaiHCbKOT yYHIBCLKOT oniMniagn 3 MateMaTtuku.

MNpautoBatn 3i WwKonsipamu, PO3LWyKyBaTW i NigTpUMyBaTu TanaHOBUTY
mMonogpb Byno NoKNMKaHHAM YYeHOro.

MoHan 40 pokie ceoro »uTTs Muxaitno Mocunosud Bigaas possuTKy
LLKINbHOT MaTeMaTU4HOI OCBITW, BUOAHHIO NOCIOHWKIB | 3aga4HUKIB 3 MaTema-
TUKA, TUTAHIYHIN Npaui 3 BMXOBAHHA MaTemMaTudHO 3a4ibHOT Monoai.
Y 2010 poui Ha YecTb Muxaina Mocunosnya HassaHo BceykpaiHCbkuin Typ-
Hip toHMX MatematukiB (THOM), we ogHe He MeHLU nonynsipHe 3a onimMniagy
MaTtemaTUyHe 3MaraHHA BCEYKPaiHCLKOro PiBHS.

Yce cBO€ XUTTs BiH npornpautoBas Yy KMiBCbKOMY YHiBEpCUTETI, BinbLu Hixk
30 pokiB 3aBigyBaB Kadedopor Teopil AIMOBIPHOCTEN Ta MareMaTUYHOI CTa-
TUCTUKN MEXaHiKo-maTemaTnyHoro dakynerety. [lig Moro kepiBHULTBOM
45 acnipaHTiB 3axucTunu guceptauii, 10 ctanu goktopamm Hayk. Y 1990 poui
Muxaiina Mocunosuya 6yno obpaHo uYneHom-kopecnoHaeHTom HauioHanb-
HOI akageMmii HayK YKpaiHu.

HemoxnuBo nepeniunTyn BCi rpomaackki 0608’'s93km Muxaiina Mocunosu-
ya. 3okpema, BiH OyB BiLlenpe3naeHTOM YKpaiHCbKOro MaTeMaTU4HOro ToBa-
puctBa, YneHom biropo BigaineHHa matematnkn HAH YkpaiHn, pegakropom
HW3KN HayKOBMX XXypHaniB.

MnigHy HaykoBy, NegaroriyHy, METOAMNYHY | (POMaacbky poboTy Munxanno
Mocunosuy BiB O OCTAHHLOIO AHS CBOTO XWUTTS, sike obipBanocs 28 Bepec-
HA 2004 poky.

WMoro noHbka Onbra y CBOIX cnoragax npo 6artbka 3a3Ha4ana: «Yce CBO€
XUTTS ©6aTbKO NPUCBATUB NIOASAM, MatemaTuui, YKpaiHi...».
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\ O 03HaromMmuTecs 3 NOHATTAMM PYHKUIT Ta 1T rpadika, NiHikHOI

| PYHKLT;
“ O pizHaeTecs Npo cnocobw 3agaHHA PyHKLUIN;

\ O HaBYUTeCH 3HAXOAUTM 0b6NnacTb BU3Ha4YeHHs Ta obnacTb 3Ha-
YyeHb gesdkmx yHKuin, ByaysaTtn rpadik NiHINHOT YHKLT.

§ 22, PyHkuin. O6nacTb BUZHAUEHHS Ta 06/1aCTDb
3HaueHb ¢pyHKuUii. Cnocobu 3apaHHa YHKLINA.
®yHKUioHaNbHA 3a1@XKHICTb MiXX Be/IMUMHAMMU
K MaTeMaTUYHa MoAe/ib PpeasibHUX NpoL,eciB

MoHaTTa dyHKUIT

Y KUTTI MM 4YacTO CTUKAEMOCHA i3 3aJIEXKHOCTAMU MiK DPIBHUMU
BennunHaMu. Hampuiiaan, ImepuMeTp KBajpaTa 3aJIeXKUTh Bix I0B-
JKUHU HOr0 CTOPOHM, IILJOIIa NPAMOKYTHHMKA — Big Horo BUMIpiB,
Maca IIMaTKa Kpeiau — Bifg #oro ob’emy, BiAcTaHb, AKY HOJIA€ PyXO-
Muii 00’€KT, — BiJ 11Oro IIBUAKOCTI Ta 4acy PyXy TOIIO.

PosrisimeMo mpukJaamu 3aJexcHocmeil mix 080Ma 8eJUYUHAMU.

m Hexaii cropona KBagpaTa AOPiBHIOE 4 CM, a HOro Ie-
* pumeTp AopiBHIOE P cM. [IJ1A KOXKHOI'0 3Ha4YeHHsS 3MIHHOI ¢ MOXKHA
¢ 3HAWTHU BiAHOBigHe 3HaUeHHs 3MiHHOI P. Hampukaan,

AKIo a = 5, To P =4 - 5 = 20;

AKImo a =8, To P =4 - 8 = 32;

Aaxkmo a = 1,2, o P=4-1,2 = 4,8.

Omxe, mepuMeTp KBaJpaTa 3aJIe’KUTh BiJl TOBXKUHU HOT0 CTOPOHU.
MareMaTHuHy MOJeJb Iliel 3aJIe;KHOCTI MOMKHA 3aIHucaTHA Y BUIVIAIL
dopmynau P = 4a.

OCKiJIBKE KOMKHOMY 3HAUEHHIO JOBYKMHU CTOPOHM KBajpara Bif-
IIOBijlae IIeBHe 3HAUEHHs HIOro mepuMeTpa, TO KayKyTh, II[0 MAEMO 8i0-
nogioHicmdv MiK TOBXKHHOIO CTOPOHHM KBajapaTa i HOro mepmMeTpoM
(a60o 3anexcnicmov mine 3miHHumu a i P). Ilpy nmbomMy BBa’KaioTh, IO
3HAUEHHIO a = b 8idnosidac 3uavenHa P = 20, abo 3mauenna P = 20
€ 8i0nogi0HuM 3HAYEHHIO a = 5.
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3MiHHY @, 3HAuUeHHS AKOI BHUOMPAIOTHL [JOBLJIbHO, HA3WBAIOTh
He3anexrHor 3MIiHHOI0, a 3MiHHY P, KOJKHe 3HaUeHHS SIKOI 3aJeKUTh
BiJi BUOpPAHOT0O 3HAUEHHS A, — 3AJLEHHON 3MIHHOIO.

W Hexaii aBTOMOOLIL PyXa€ThCA 31 CTAIOK0 IIBHAKICTIO
* 80 km/ron. Bimcraub, sKy BiH IpU IIbOMY IOJ0JIAE, 3aJIEKUTH Bif
yacy #oro pyxy.
Ilosmaunmo yac pyxy aBTOoMOOina (y rommHax) uepes ¢, a BimcTaHb,
AKY BiH mogosaB (y Kijomerpax), — uepe3 8. JJid KOMKHOTO 3HAYEHHSA
3MiHHOI ¢ (¢ 2 0) Mo:kHA 3HAWTH BiANOBinHe 3HaueHHS S. Hampukian,
akmo t = 1,5, To s = 80 - 1,5 = 120;
AarKmo t =3, To s = 80 - 3 = 240;
akmo t = 4,5, To s = 80 - 4,5 = 360.

3ajexHicTh 3MiHHOI S Big 3mimHOI f MOMKHa 3amaTu (POPMYJIOIO
s = 80¢, me t — He3aJIe)KHA 3MiHHA, a S — 3aJIe)KHa 3MiHHA.

Y maremaruIili 3asBuuail He3aJeXKHY 3MiHHY IIO3HAUAIOTHL OYKBOIO
X, a 3aJIe}KHY 3MiHHY — OYKBOIO y. ¥ IPHUKJIAJaX, IKi MU PO3TJIAHY-
JY, KOJKHOMY 3HAUEHHIO He3aJe)XHOl 3MiHHOI BiAmosimae suwe odue
3HAYeHHs 3aJIe’KHOI 3MiHHOI.

AKmo KOXHOMY 3HAYEHHI0 He3ajeikHol 3MmimHOI Bigmomimae
€IMHE 3HAYEHHS 3aJIe’KHOI 3MiHHOI, TO TAaKy 3aJIeKHiCTL Ha3H-
BalOTh (PYHKUIOHANBHOIO 3anedxHicmio, abo PpyHkuiero.

Heszanexxuy 3MiHHY Ille Ha3UBalOTh AP2YMEHMOM, a TIPO 3aJIEKHY
3MIHHY KaXyTbh, III0 BOHA € (YHKUYL€O BiJ NHOIO apryMeHTy.
V¥ sragaHuWxX BUIlle IPUKJIaJax — HepuMeTp KBaapara P € (yHKIIi€r0
BiJl TOB:KWHU HIOTO CTOPOHU a4, a BificTaHb S, IKY MOMO0JIaB aBTOMOOiIb
3i crajioo IMBHUAKiCTIO, € (PYyHKIIEI0 Bim dacy pyxy t. S3HaueHHs 3a-
JIE’KHOI 3MIHHOI Ha3UBAIOTh 3HAYEHHAM (PYHKUILL.

O6nacTb BU3HaAUYEHHS Ta 0671acTb 3HaYeHb PYHKLIT

¥Yci 3pavyeHHdA, AKMX Ha0yBa€ He3aJekHa 3MiHHA (aprymesr),
YTBOPIOIOTH 061acmb 8U3HAYEHHA QPYHKYIL.
¥Yci 3HaueHHs, AKMX HaOyBa€ 3ajexxHa 3miHHA (pyHKUis), yTBO-

PIOIOTH obracmv 3HaweHb PYHKUYIL.

Hanpuxaan, obyacTio BusHaueHHA QPYHKILI y nmpuraami 1 € Bci
momaTHi uuciaa a, Tooro a > 0.
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O
O6JiacTio BU3HaUeHHA (GyHKII y npukaani 2 € Bci HeBig'eMHi umc-
Ja t, tooto t = 0.
O6JiacTh 3HaueHb (PYHKIII y mpukaani 1 ckiaamaeTbea 3 ycix mo-
maTHuUX yuces P, a ob0sacTh 3HaueHb (PYHKIIl y mpukgami 2 — 3 ycix
HeBix’eMHUX 4ucesa S, TooTto s = 0.

. 3 .
(INEEED ©yuxnio sagaso bopmynono y = -l 3HaNTH:
x [—

.
. 1) obacTs Bu3HaueHHA PYHKILIT;
2) sHaueHHA (YHKIiI, AKe BiAIOBiZaec 3HaUYEHHIO apryMeHTY, IO
mopiBHIOE —2; 6; 10;
3) sBHAaUeHHA apryMeHTy, 3a SKOro 3HaueHHA (QYHKIiI mopiBHIOE
-1.
Posg’szannsa. 1) O6ysactio BusHaueHHS (PyHKIII € Bci Taki 3HaueH-

HA X, OJIA SIKUX Opio Mae 3MicT. SHAMEHHUK JIpo0y TOPiBHIOE

Hyaio aaa x = 2. OTiKe, o0JacTio BU3HAUeHHA (PYHKIIII € Bci umcia,
Kpim uwmcisa 2. JlomoBUMCs, M0 B TaKMUX BUIIQJKAX MOYKHA 3aMUCY-
BaTU: «X # 2», MAlOuUM Ha yBasi, IO BCi 3HaueHHA, KpPiM umcja 2,

YTBOPIOIOTH 00J1aCTh BU3HAUEHHS (DYHKITii.
8 8
2) koo x = -2, TO y=ﬂ=—4=—2; AKIo x = 6, TO

8
=——=2; armo x =10, oy = — =
Y"6-2 o Y= 10-2

3) Illo6 sHaliTu x, AaA AKoro y = —1, moTpi6bHO y hopmyny DyHKITiT
damictb y miacraBuTu umcao —1. Tomi marumemo piBHAHHS:

1=

, KOpeHeM SKOro € umcjo —6.

Ot:xe, sHaueHHA Yy = — 1 GyHKIia HaOyBae gua x = —6.

Cnoco6u 3apaHHA PyHKLT

3agaBati (PYHKIIiI0O MOMKHA PiSHUMHM ciiocobaMu. Y IpuKJIagax,
K1 MU POSIVIAHYIU, QYHKUII 3adano opmynramu: P = 4a; s = 80t;

y= . Tarkuii cmoci6 3aganHa QYHKIIII € JOCUTh 3pyUYHUM, 00 Jae

x p—
3MOI'y IJA MOBLJIBHOTO 3HAUEHHS apryMeHTy 3HaXOAWTH BiAIIOBimHe
oMy 3HaUYeHHA (PpyHKIii, Ta KOMOAKTHUM, OCKiJIbKY B OiJIBIITIOCTi BH-
najakiB popmysa Mae KOpPOTKUI 3amuc.

TpanasamoTbesa i PyHKINI, AKi IJIa pisHMX 3HAUEHL apryMeHTy 3a-
IaloThcda pisHuMU QopmyaamMu. PosrigHeMo TaKy GYHKILiO, ii 3ammc
Ta AK 3 HelO IIPAIlIOBaTH.
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IV UGELYS Hexaii ;ano GyHKILO Y =

Ileit samuc osHauae, IO AJsA 3HAUEHb apryMeHTy X TaKUuX, IO
x < —2, sHaueHHA (QYHKI[I 004MCIIIOIOTH 3a dopmysow y = 2x — 7,
a OJd 3HaueHb apryMeHTy X TaKHuX, [0 X > —2, — 3a (popMyJIoio
y=x2+1.
Hampuknan, agmo x=-3, Toy=2"*(-3) — 7=-13;

AKIO X = 2, Toy =2 * (-2) — 7 =-11;

agmo x =0, Toy =02+ 1 =1;

AKIo X = 5, Toy = 52 + 1 = 26.

2x — 7, arimo x < -2;

xZ + 1, akimo x > —2.

3azaBaTu (PYyHKIIiI0O MOXKHA W maobauuer. Takuii crocid 3amaHHs
¢yHKILI HasuBaoTs mabauyHum. Po3rigHeMo Moro Ha OPUKJIALL.

W IMToroguaM, MOYMHAIOYM 3 BOCHMOIL 1 0 TPUHAAIATOIL,
° BUMipioBaJiu aTMOC()ePHUMN TUCK i OTPUMaHi 3HaYeHHS 3alluCyBaJIu

B TAOJIMIIO:

Yac t, rog 8 9 10 11 12 13

Armochepauii Tuck | 753 | 754 | 756 | 754 | 753 | 752
P, MM DPT. CT.

Tabuia 3amae BiAMOBIAHICTL MiK YacoM BUMIipIOBaHHS f i aTMo-
chepHuM TucKoM p. Ila BigmoBigHICTE € PyHKITiEI0, 00 KOXKHOMY 3Ha-
YeHHIO 3MiHHOI ¢ BiJAIIOBifae e€quHe 3HAUeHHA 3MIHHOI p. ¥ mboMy
OpuKJani t € He3aJIe}KHOI0 3MiHHOI0, a p — 3aJIe’KHOI 3MiHHOIO.
O6JiacTh Bu3HaueHHA PYHKIIII cKaamaeTbeda i3 umcen 8; 9; 10; 11; 12;
13 (mepmuii psaaok Tabsuili), a 00JIacTh 3HAYEHb — i3 umces 752; 753;
754; 756 (mpyruii psaaok TabJIuIIi).

Tabnuuuuii crocid 3amgaHHA (QYHKINI 3pyUYHHII THUM, IO AJIS 3HA-
XOIKeHHda B3HaueHb QYHKIII He moTpidHO HIUOro oOYMCIIOBATH.
Hespyunum € Te, 1110 TaOIMILSA 3a3BUUal 3aiiMae OaraTo MicIisd i Moxke
He MiCTHTH caMe TOro 3HAUeHHs apryMeHTy, fKe Hac I[IKaBUTh,
HaIIpuUKJIag, AKIIO HOoro HeMAae B MepHIOMY PAIKY TaOJIuIri.
30KpeMa, y OPUKJIALL 5 HEMOXKJIMBO 3HAWTH 3HaUeHHsS (PYHKIIiI, IO
BiZiIIOBijlae 3HAUEHHIO apryMeHTy, HaIIpuKJaan, 8,5 ado 14.

3amaBaTy (PyHKIIiI0O MOKHA TAKOXK BUCJOBJIEHHAM. TaKkwuii cmocid
3amaHHA (PYHKI[II HA3WBAIOTL ONUCOBUM, ab0 CLOBECHUM.

KoxxuOoMy HATypaJJbHOMY YMCJIY IIOCTABMMO Y BiAmIo-

* BigHicTh KBajpaT 1boro umciaa. Omep:KkumMo (PpyHKIIiI0, 00JIaCTh BU-
3HAYEHHS AKOI CKJIAJAEThCA 3 YCiX HATYypaJbHUX YKCes, a 00JIacThb
3HAUeHb — 3 KBaJpaTiB IIUX UYKCeJ.
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PyHKUiOHaNIbHA 3a/1eXHICTb K MaTeMaTU4yHa Moaesib
peanbHUX npouecis

Mu Bike posrigganam 3aladyi IPaKTUYHOTO 3MiCTy, MaTeMaTHhy-
HUMU MOJeJAMU AKUX € PiBHAHHA. MoaensaMu peaJbHUX IIPOIECiB
MOKYTh OyTH i (DyHKITiOHAJIbHI 3aJI€XKHOCTI.

dyHKIIOHAIBLHI 3aJIE}KHOCTI, AKi MU PO3IVIAHYIN Y NPUKJIagax 2
i 5, € MaTeMaTUYHUMU MOJEJAMU peajibHUX IIPOIECiB: MOAeJb PyXy
aBTOMOOiJIA 31 cTaJIol0 MIBUAKICTIO, MOAeJ b BUMipIOBaHHSA aTmocdep-
HOTO THCKY IIPOTATOM JeAKOI'0 dacy.

Y mopajabIioMy IIifi 4yac BUBUEHHSA ajaredbpm Mum OymeMo HEOIHO-
pPasoBO 3BepTaTUCSA A0 MAaTeMAaTUYHUX MOJeJell peaJbHUX IIPOIIECiB.

OYHKLIiA — ogHe 3 HaNBaXKNUBILLMX MOHATb Cy4YacHOI
@W MaTemMaTuKu.
3anexHoCTi MK pi3HUMU BeENUYUHAMK LiKaBuUnn
ue JdaBHiX MarematukiB. 3okpema, Yy BaBunoni 6yno
CknageHo Tabnuui kBagpartiB i KyGiB umMcen, Tabnuui cym
i 0OOyTKIB ABOX uncen, y [peuii — 3HangeHo cniBBigHOLIEH-
HS MiXX enemeHTamu kona. Y npausax |. HetotoHa, P. ekap-
Ta, I. NNenbHiua, M. Pepma posrnaganoca 6arato gyHKLiO-
HanbHUX 3aneXHOCTEW, MOB’sI3aHMX 3 T[EeOMETpield Ta
dismkoto. Tak, bpaHuy3bki matematuku [Mep Pepma (1601—
1665) Ta PeHe dekapt (1596—1650) poarnsganu yHKLUiO
B. Boabmano K 3anexHiCTb OpANHaTN TOYKK KpMBgT BiEI, il abcumcun. PeHe
(1781-1848) Oekapt BUKOPVCTOBYBAB MOHATTSA 3MIHHOT BENNYNHN.

TepMiH «pyHKUisI» (Bi4 NaTUHCBKOro functio — BUKOHaH-
HA, 3BEpLUEHHA) ANA HasBW 3anexHocTen yneplle BBIB
lotdpig Jlenbhiy (1646—1716). BiH nos’sa3yBaB dyHKLO
3 rpacpikamu.

LLIBeruapcbki Matematvku WoranH Beprynni (1667—
1748) ta oro BuagatHuMM ydeHb JleoHapa Ennep (1707-
1783) posrnsgany yHKUi0 SK aHaniTM4HUM BMpas, Too6To
BMpa3s, yTBOPEHWUN i3 3MIHHWX i YMcen 3a JOMOMOIoH TUX YK
TUX aHaniTUYHUX onepauin (gin).

MoHATTA dOYHKUIT SK 3aneXHOCTi OAHiel 3MiHHOI Big
iHLWOT BBIiB Yecbknin matematuk bepHapa bonbuaHo, a y3a-
ranbHMB — HiMeL bk maTemaTtuk MNetep MNyctas Oipixne.

HaisaraneHiwe cyyacHe o3HadeHHs1 pyHKLii 6yno 3anponoHoBaHo B ce-
peavHi XX cT. CBil BHECOK Yy CTAHOBMEHHS LbOro NOHATTS B Li Yacu 3pobunu
matematukun M. lMNoHTep, |. Mlrenbdang, C. Cobones, I. LLUnnos..

II. T'. Hipixme
(1805-1859)
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@ HaBegitb npuknaguM QyHKUiOHANbHOI 3aneXxHOCTi oAHiei 3MiHHOI Bifg iHLWOI, Ha-

([,‘ 3BiTb Y HUX He3anexHy 3MmiHHYy i 3anexHy. O Lo HasuBaloTb OyHKLiE0, aprymen-

TOM (PYHKLUIT, 3Ha4YeHHAM yHKLiT? O LLlo Ha3mBaoTb 06nacTio BU3HAYEHHs pyHKLT

i Wo — obnacTio 3Ha4eHb yHKLUiT? O Aki € cnocobu 3agaHHA dyHKLUiT? O Haseaite

BNacHW npuknag ¢yHkuil, 3agaHoi cdopmynoto. O Hasegite BnacHuin npuknag

YHKLiOHaNbHOI 3aneXHOCTi MK BENUYMHAMW, Lo € MaTeEMaTUYHO MOAENIO pe-
anbHMX Npouecis.

§ Fosb aximo 3agaui ma buxonaime bnpabu

=

974.

975.

976.

977.

979.
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973. (Vcrno.) Uu 3a1e:KUTh IEPUMETP PiBHOCTOPOHHBOT'O TPUKYT-
HUKa BiJ JOBXKUHHK Horo croponu? Ym € mepuMeTp ILOIO TPU-
KyTHUKA (PYHKI[I€I0 BiJ JOBXKMHU CTOPOHU TPUKYTHHKA? AKIIO
Tak, TO 3ajauTe 1Mo GPyHKIiI0 (hOpMYyJIOI0 3a YMOBH, III0 CTOPOHA
TPUKYTHUKA JOPiBHIOE 4.

(Veno.) SIxi 3 mammx sammciB 3amaioTh GYyHKIIIO? YKaXKIiTh I
HUX He3aJIeKHY 3MiHHY (apryMeHT) Ta 3aJIe:KHY 3MiHHY:

1) a =4b + 2; 2)4+2x=2x—-T,; 3)y=#;
4x -1

4)18:3-6=0; 5 p=t—1—2; 6) 4a — 2 > 0.

AKi 3 gaEMX 3amuciB 3a7al0Th PYHKIIIIO? YKaMXKITL O HUX He-

3aJIeKHY 3MiHHY (QpPryMeHT) Ta 3aJIe;KHY 3MiHHY:

1) m = 5n2 - 2; 2y=x2-x+2; 3) 40 — 30 > 5;

m-1, 6)3-8-2-12.

H4x — 1 =T — 4x; 5)d=
m2+1
(Veno.) Ilnomy Kpyra 3HaxonATh 3a GopMmyson S = nrs, ge r —
paniyc kpyra. Um 3samae msa gopmynaa ¢yukiio? kmo Tak,
VKaXKiTh Ii aprymesT Ta 006J1aCTh BU3HAUCHHS.
IInomia npAMOKYTHUKA 3i cTOpoHAMMW X ¢cM i 8 cM mopiBHIOE S.
Bupagits hopmysoro 3amexkuicTs S Big x. Yu 3amae 1a hopmysia
byHKITi0?
978. O6’em KybOa 3 peGpoM a cMm mopisuioe V cm3. Bupasits dop-
MyJI0I0 3ajieskHicTs V Bim a. Um s3amae ma dopmynaa QyHKIio?
3HaHIITh 3a Iiero GopMyJI0I0 3HAUEHHd V, AKIIOo:
1) a=5; 2)a="T 3)a:§.

4
IlepuMeTp DpAMOKYTHMKA 3i cTOpoHaAMU X M i 6 IM JOPiBHIOE
P gm. 3anumrits ¢Gopmyny 3ane:xksHocti P Bixg x. A 3HaAUYEeHb
aprymMenTy x = 2; 4; 5; 15 3HaligiTh BiANOBiAHI 3HaUeHHA PYHK-
mii P.

O
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980.

981.

982.

983.

984.

985.

986.

987.

988.

989.

(Yeno.) dyukiio 3agano GopMysow y = —2X.

1) fIxa 3miHHA € He3aJIeKHOI0, a AKa — 3aJIeKHOI0?

2) 3HaigiTe 3HaueHHs (YHKI[I, III0 BiAIOBiZaiOTh 3HAUCHHAM
aprymenty —3; 0; 8.

OO6uwncaiTe 3HaueHHA (GyHKIII, 3agaHoi GopMyso0 Yy = ox — 7,
IS 3HaUeHb apryMeHTy, Imo aopiBHOIOTHL —2; 0; 5; 10.

. . . 20
SHalgiTh 3HaueHHsa QYHKIiI, 3amaHoi Qopmysow y = —, A
x

3HaUueHb apryMeHTy, 10 JopiBHIoIOTE —40; —10; 4; 5.

. 6 .
dyukIio 3agano GopMysow y = ——. ¥ TabauIli HaBeJeHO 3HAa-
x

YyeHHA ii aprymeHTy. BiZTBOpPITH 1110 TAGJIUITIO B 30IIUTI i1 3a110B-
HiTh i, 00UMCIMBIIM BiAIIOBigHI 3HAUeHHSA (PYHKILII:

x -12 -6 -5 -3 2 4 8 10
Y

dyukmio 3agano gopmyson y = 4x + 3. Y Tabauii HaBeaeHO
3HAuUeHHA Ii aprymeHTy. BiaTBoOpiTh 1[0 TAOJIMIII0 B 3OIIUTI
1 3aIIOBHITH i1, OOUMCJIMBIIYT BiAMOBiAHI 3HaAUeHHA (PYHKILII:

x =7 -5 -3 -1 2 4 6 8
Y

CkiaamiTe TabauIf0 B3HAYeHb (PYHKII, 3amaHoi (POPMYJIOIO
y = x2 — 3, nna sHauveHb aprymenry —3; —2; —1; 0; 1; 2.

CkiaamiTe TaOJUII0O B3HAYEeHb @QYHKII, 3amaHoi (QOPMYJIOO
y = b — x2, ana sHaueHb aprymenty —2; —1; 0; 1; 2; 3.

Iloisn, pyxarouucs 3i mBuUAKicTIO 65 KM/TOH, HoJae 3a t Tofd Bif-
CTaHb S KM. 3azaiiTe ()OPMYJIOIO 3aJIe’KHIiCTL S Big t. O0umciTh
3HaueHHA (YHKIII, AKi BiAIIOBifalOTh 3HAUYEHHAM apryMeHTY,
110 AOpiBHIOOTE 1; 2,4; 3; 5,8.

KosxHoMy HaTypaJbHOMY 3HAUEHHIO 71 BiAmoBimae BTpuui 6ijib-
Ire 3a Hporo uucjgo N. 3agaiiTe opmysoo 3aje:xkHicTs N Bifg n.
3HaNmiTh 3HaUeHHA (PYHKIIiI, IIT0 BiAIIOBiZalOTh 3HAUEHHAM ap-
rymenty 2; 7; 13; 20.

3HaugiTh 00JIaCTh BU3HAUCHHA (PYHKILII:

2x +3 8 7
1) y=3x—5; 2)y= 3 y=— ) y= .
5 x+2

x’
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990.

991.

992.

993.

994.

996.
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3HaNgiTh 00JIaCTh BU3HAUCHHA (PYHKILII:

1)y-=2x + 3; 2)y:8x7_3; 3)y:—9; 4)y= &
X

3HaAHITh 3HAUEeHHA apryMeHTy, AJS AKOro:
1) dysknia y = —3x mabyBae 3HaueHHA —6; 9; 15;
2) dyuknia y = 5x — 1 mabyBae 3HaueHHa —1; 4; 14.

3HaAUOITh 3HAUEHHS apryMeHTY, OJd SAKOro:
1) dyukuia y = 4x vabyBae 3HauenHsa —8; 0; 12;
2) pyHKuia y = 3 — 2x mabyBae 3HaueHHa —1; 3; 17.

DyHKITI0 3a7aH0 TaOJIUIIEIO:

x -2 -1 0 1 2
y -5 -3 -1 2 7
SHAUIITh:

1) sHauenna ¢yHKII gaa x = —2; 0; 1;

2) 3HAUEeHHA apryMeHTy, IJs AKOro 3HaueHHA (PYyHKIII mopiB-
HIoe —3; 2; T;

3) obsacTh BUSHAUEHHSA (PYHKILIT;

4) oOsacTh 3HAYEHb (DYHKITIT.

DyHKIIIIO 3aJaHO TaOJIUIIEIO:

x 1 2 3 4 5
y —2 0 2 5 7
SHAUIITh:

1) 3HauenHA QYHKIII 114 3HaueHb aprymenty 1; 3; 4;
2) sHaueHHA apryMeHTy, AJjid axoro y = 0; 5; T;

3) obsacTh BuSHAUEHHA (PYHKILiT;

4) obsacTh 3HAUYEHb (DYHKITIT.

. 3 . .
995. dyukIio 3agaHo GopMyJiow y = Zx BiaTBopiTs TabauIrio

B 30IINTI ¥ 3aTOBHITHL il MOPOMKHI KOMipKM:

x -8 1,6 20,8

y -9 -2 1= | 20,7

dyukmio 3agano GopmMyJso Yy = g x. BigTBopiTh TAb/MIMIIO B 30-

mIuTi ¥ 3aNOBHITH 11 MOPOXKHI KOMipKM:
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O
x -10 0 8,5
y -1,2 3 13,5
5
997. 3HaiigiTe ob6JacTh BU3HAUEHHS (PYHKIIiI, 3agaH0i (hopMyI0I0:
. _ 17 . _ v .
DV="o"gh VT N -y’
Dy= my= 0 gy T
x° +x (x-1)(x+4) x—2 x+3
998. 3HaiigiTh 006J1aCTh BUBHAUCHHA (PYHKILII:
B ) 13 14
VI Ty KAereT
9 7 14 7
V= V= es VTt aor
999. IlouarkoBa Temneparypa Boxu Oyaa 20 °C. Ilig uac HarpiBaHHA

BOHA IMOXBUJINHU IIigBuiyBajgacsa Ha 5 °C.

1) SagmaiiTe ¢opmysol0 BajekKHICTHR Temmeparypum Boam T Bing
yacy t 11 HarpiBaHHA.

2) 3uaiinitTh 3HaueHHs T, IO BiANOBizae 3HAYEHHIO apryMEHTY
t="79; 10.

3) 3uaiigiTey 3HaueHHA f, AKUM Bigmosimae T = 45; 60; 70.

4) 3ualgiTy 3HaUueHHA f, 3a IKOTO BOJa 3aKUIIUTh.

1000. Benocunenuctxka 3ynumHmiaacdad Ha Biacrami 10 KM Big wmicra.

A uepes gesTKUI Yac IIPOMOBIKUIJIA PYX 31 MBUAKicTIO 15 KM/Tom.
1) agaiiTe popmyJior0 3aJIeXKHIiCTh BifcTaHi s (y KM), AKY 3ara-
JIOM IIOoZ0JIajia BEJIOCUIIENVCTKA, Big udacy t (y rom), AKWH Bin-
PaxOBYETHCS ITiCJIA 3YIUHKI.

2) 3HangiTh 3HAUEHHA S, IIIO BiAmOBimae smaueHnHio t = 1; 2; 5.
3) 3HaimiTh 3HaAUEeHHA t, AJIA AKOoro s = 34; 55; 70.

1001. ¥V Tabauii mogaHo 3ajeXKHicTh QYHKILIT y Bix aprymenrty x.

x -4 | -3 -2 -1 0 1 2 3 4
y -3 -2 1 -3 5 1 6 -2 -3

3HaligiTe: 1) 3HAUeHHA Yy, AKIIo x = —4; —1; 0; 3;

2) 3HaUeHHA X, AKUM Bigmosimae y = —3; —2; 5;

3) 3HaUeHHA X, AKOMY BiJlIOBi/lae piBHe oMy 3HAUEHHSA V;
4) obsacTh BUBHAUEHHA (PYHKILiT;

5) obsiacTh 3HaUEeHb (PYHKITiI.
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1002. Y Tabaulli nmogaHo 3ajJeKHiCcTh QYHKILII y Bi aprymMeHnry x.

x -8 | 6 | 4 | 2 0 2 4 6 8
Y -1 2 4 2 4 7 2 -1 9

SHaUIITh:

1) sHauenHda y, AKU0 x = —8; —2; 4; 6;

2) 3HaueHHA X, AKUM BignoBimae y = —1; 4; 7;

3) 3HAUEGHHA X, IKOMY BiAIOBiZae HPOTUJIEKHE OO X 3HAUCH-
HA V;

4) o6siacTb BU3HAUeHHA (PYHKILIT;

5) obsacTh 3HAUYEHb (PYHKITII.

1003. Cxaagite Tabauio 3HaveHb QyHKIiL y = 0,6 — 0,3x, me
-2 < x < 5, 3 KpokoM, IO JopiBHIOE 1. BuKOpHMCTOBYIOUHM ITIO
TabJIUITI0, YKAKITE:
1) sHaueHHa (QYHKIIiI, AKe BiAmoBijae 3HAUEHHIO apryMeHTY,
mro gopiBuioe 0;
2) 3HAUEHHA apryMeHTy, AJA AKOro 3HaueHHs (pyHKIii mopis-
Hioe 0.

E 1004. 3HaiigiTe 3HaueHHsa QYyHKILL s x = —5; 0; 3, AKII0:

4x — 3, armpo x <0, 7, akmo x < 1,
l)y={ 2)y={

—2x, akmo x > 0; x?, armo x > 1.

1005. 3naigiTe 3HAaYeHHA (PYHKILIL AJId 3HAUEHHS apryMeHTY, sSKe J0-
piBHIOE —2; 0; 4, AKIIO:
Tx -2, akmo x < 0, 3, AKI0 X < 2,
Dy= 2)y=

-3x, AKmo x > 0; —x%, axmo x > 2.

1006. 3uaiifiTe HaliMeHIle 3HAYeHHA QYHKIIL y = x2 + 2x + 5.

©) Bnpabu grs nobmopenns

1007. O6uucaiTn: % -0,5625 — (% +1 Bj 1,44 + 2 8 .

36 25
1008. AxkuMu ogHOUSIEHAMU MOTPiOHO 3aIIOBHUTH KJIITUHKHU, 100 PiB-
HICTH IIEpeTBOpUJIacSd Ha TOTOKHICTH:
1) Bx — 2y) (0 + O) = 9x2 — 4y?;
2) (bm + O)(5m — ) = 25m? — 36;
3) (7c2 — ) (O + 3p) = 49¢* — 9p?;
4) Am + 9a2)(00 — O) = 8la* — 16m?2?
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1009. Cropona kBaapaTa Ha 4 cM OijbIlla 3a OOHY CTOPOHY IIPSIMO-
KYTHHKA 1 Ha 5 cM MeHIIa 3a APYry. SHaiJiTh CTOPOHY KBa-
Iapara, SKIo ioro miaoma Ha 10 cm?2 6ijbIina 3a IOy IPSAMO-
KYTHHUKA.

XKummeba mamemamuka

1010. Bigomo, mio 60 Kr maxkyiaarypu 30epiraioTh ofHe JepeBOo. YUHi
cboMuX KJaciB mrkosu 3iopasu 300 Kr makynarypu. CKRinbKu
IepeB 30eperay yuHi?

@ Likabi 3aga4i — nomipkyd ograve

1011. ¥V Tphox KOpOOKax JieKaThb KYJIbKH: y IepPIIiii — aABi 6iJ10r0 Ko-
asopy (BB), y apyriit — aBi wopHoro roawopy (YY), y Tperii —
Oisoro i1 wopuoro (BY). Ha KopoOKax € TabOJMYKM 3 HAIIMCAMIU:
BB, Y4 i BY, aJje BMmicT sXKomHOI 3 KOPOOOK He BiAIIOBimae Ha-
nucy Ha il Tabawmuni. 3 SKOl KOPOOKM JOCTATHHBO HaBMAaHHS
B3ATHU JIUIIE OAHY KYJbKY, MI00 BU3HAYUTU KOJIP KYJIBOK, AKi
JexXaThb V KOXKHiN KopooOIri?

§ 23. 'padik PpyHKuii. Fpadiunmit cnoci6
3aaHHA YHKUT

MonaTtTa npo rpadgik byHKuT
Y 6 kjgaci Mmu BKe posmigmaau rpadik 3aJeKHOCTI MiK mBOMA
BesimunHaMu. PosrinsHemo, 110 Take zpadik pyHryil.

. : 6 .
m Hexait mano QpyHKIio0 y = Y ne —2 < x < 3. 3Hai-
: x +

L]
° IeMO 3HAUeHHdA ITiel QYHKII a4 IiJnx 3HaueHb apryMeHTy i pe-
3yJbTATHU 3aIIUIIEMO B TaOJIUIIO:

x —2 -1 0 1 2 3
y 6 3 2 1,5 1,2 1

ITosHaunMo Ha KOOPAMHATHIA IIJIOIIWHI TOUYKHU (X; Y), KOOPAUHATU
AKUX BisbMemo 3 Tabuuili. Ile Touku (—2; 6), (-1; 3), (0; 2), (1; 1,5),
2; 1,2), (3; 1) (man. 23.1). ArImIo B3sATH iHII 3HAUEHHA X 3 IIPOMiXK-

obuuciauTy BimmoBimui im

Ky Big —2 no 3 i 3a ¢opmyJio0 Yy =
x+3

3HAUEHHS U, TO OJIeP:KUMO iHII mapu 3HaueHb X i y. KokHil i3 mmux
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. IIap BiAmoBizae meBHA TOUKA KOOPAMHATHOI IJIOIIMHMN. YCi TaKi Tou-

. . 6
KU YTBOPIOIOTH (Birypy, AKY HasUBAIOThb 2pa@iKom QYHKUIL Yy = —,
x

+3
me —2 < x < 3 (may. 23.2).
YA

° 6+

51 0 1 2 ax 5 -1 0] 1 3 ax
Mau. 23.1 Ma. 23.2

I'pagixom ¢ynkryili HaBUBAIOTL Qirypy, 1o CKJIAJAa€ThCA 3 ycix
TOYOK KOOPAUHATHOI ILIOIMUHM, abCcIucH AKUX — 3HAYEHHS apry-
MEHTY, & OpAMHATH — BiZIMOBiAHI 3HAYeHHsa YHKIIII.

m IMo6ynysatu rpadik Qysrmii y = x2 — 1, akmpo

c =3 < x < 2.

Posé’sazannsa. CKaagemMo TabJanIfio 3HaUueHb PYHKIII IJId Hianx 3Ha-
YeHb apryMeHTY:

x -3 -2 -1 0 1 2
Yy 8 3 0 -1 0 3

ITosHaumMO TOUKM, KOOPAMHATH SIKMX HOZAHO B Ta0OJHWIIi, Ha KOOp-
IUHATHIA MJIOIIMHI Ta CHOJYyYMMO iX ILJIaBHOIO JiHieo (Maj. 23.3).
Onep:xumo rpadik QyHKmil y = x2 — 1 gaa -3 < x < 2.

3ayBasKMMO: II0 MeHIIUM OyZe KPOK (BicTaHb) Mi)K 3HAUEHHAMU
aprymMeHTy, TO IIiJIbHIiIlIe PO3TAIIYIOThCA TOYKU HA KOOPAUHAT-
Hi#l maoImuHi, a 0TKe, OiJabIT ToOuHUM Oyae moOymoBaHUM rpadik.

BusHaueHHs okpemMux xapaktepuctnk eyHKUiT 3a ii rpadikom

3a rpagikoM MOKHA Oapasy BKasaTW, AJA AKHX 3HAUEHb apry-
MEHTY 3HaueHHA (PYHKIII momaTHi, O AKMX — Big’€MHi, I AKHX
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JOPiBHIOIOTH HYJIO. 3a IrpadikoM MOKHA TAKOK YCTAaHOBUTHU O0JIACTH
BU3HAUEHHS Ta 00JIacTh 3HAueHb (PYHKIIi].

Hynem ¢pynxyii Ha3UBAlOTh TakKe 3HAYEHHS AapryMeHTy, MIJd
AKOT0 3HaYeHHA (QyHKOII AOpiBHIOE HYJIIO.

3posymijo, 110 HYyJL QYHKII — 1e abCIiucyu TOUYOK IIEPEeTHHY I'pa-
¢dika ¢pynHKIil 3 Biccio abciuc, 60 opamHaTa — Ie 3HAYeHHA (PYHKITiI,
i came B IIMX TOUKAaX BOHA JOPiBHIOE HYJIIO.

m BukopucroByroun rpadik GpyHK- 2!

cmiiy=x2 -1, ge -3 < x < 2, guaiitu: 1) myni

. dyHkIii; 2) ob0jacTh 3HaUeHb (QYHKILI; 1
. 3) sHaueHHA apryMeHTy, AJ8 AKUX (QYHK- 61
1ia HabyBae JOJATHUX 3HAUEHb; 4) 3HaAUEHHS 51

apryMeHTy, IJad AKUX (QYHKIAZ HaOyBae
Big’eMHHX 3HaAYEHb.

Posé’sasanna. Tpadpir ¢ysrmii y = x2 — 1
300paskeHo Ha MaJioHKY 23.3. 21
1) Hyni @yHsKIii — me abciiucu TOYOK IIepeTH- 7

ix =1 - myni pysKnii. 3ayBaumo, 1110 HYJIi
GYHKIII MOKHA 3HAWTH, i He BHKOPHCTO-
Byroun rpadir gamoi @ymkiii. Hampuxian, Mau. 23.3
JOCTaTHLO PO3B’s3aTé piBHAHHA x2 — 1 = 0.

HY rpadika ¢pyHKII 3 Biccio x. OTixe, x = —1 —~+— ’N‘ / >
1

2) @yHKIia Mo)Ke HaOyBaTu OyIb-IKMX 3HAa- 17\
yenb Big —1 go 8. Tomy obsacTio 3HaueHb
¢dyHuKIII € Bci Taki 3HaUeHHA Y, 1110 —1 < y < 8.

3) llna sHaueHb X TaKux, 1o —3 < x < —1,
TOuKu rpadika JekaTh BHUIIE Big oci abciiuc. 57
Tomy @yEKIia HaOyBae mOZATHUX 3HAYEHD 4l
o —3 < x < —1. Ha man. 23.4 110 yacTHUHY
rpad)ika mo3HAUEHO 3€JIEHUM KOJbOPOM.

Tax camo BuIle Bix oci abciuc JjesxKaTb TOUKU
rpagika gmag 1 < x < 2. Tomy g 1 < x < 2 i
¢dyuKIia 3HOBY HalOyBae AOmaTHUX 3HAUE€Hb _ ., ,
(za mas. 23.4 mio yacTuHy rpadika TaKoK mo- o 2 _IY / 4
3HAUEHO 3eJIeHUM KoJjabopom). Omike, mJs L
3 < x<-1rmal<x < 2 Qpyuknia nabysae Maun. 23.4
JTONATHUX 3HAUEHb.
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. 4) [Ina sHaueHb X TaKux, 1mo —1 < x < 1, Touku rpacdika JgexxkaTb
HUKYe Bif oci abcrue (Ha maJj. 23.4 mio yacTuHy rpadika mosHaue-
HO 4epBOHUM KoJbopoMm). Tomy mas —1 < x < 1 ¢pyukiia HabOyBae
BiJl’€MHUX 3HAUEHbB.

MpadiuHmi cnoci6 3apgaHHA GyHKUIT

BukopucroBytoun rpadik GyHKIil, g OyAb-AKOr0 3HAUEHHSA
apryMeHTy 3 00JiacTi BU3HAUeHHSA MOKHa 3HANTH BiANOBigHe oMy
sHaueHHa (yHKIiI. Takox 3a rpadikoM MOKHA CKJIACTH TaOJIHILIO
3HaueHb (PYHKITiI.

Tak, TOX0AMMO BUCHOBKY, IO QYHKYIIO MONMCHA 3a0amu zpadiKom.
Ieit crioci6 3amanua GyHKIII HaduBawTL zpagivnum. BiH € 3pyuyHUM
CBOEI0 HAOYHICTIO, TOMY MOr0 4acTO BHMKOPHCTOBYIOTHL IJIs BimoOpa-
JKeHHS ABUII, AKi CYIPOBOMKYIOTH IPAKTHUYHY AiAJBHICTL JIOAMHU
a0o0 BimOyBamOThHCA B HABKOJUIITHLOMY CBiTi.

Ha mamonky 23.5 3o6paskeHo rpadik sminm temmepa-
TYPU IMOBITPsA IPOTATOM A00M, OJEP:;KaHMII 3a JOIOMOIOIO CIIeIli-
aJbpHOTO IpMJaazy — Tepmorpada. BuropucroByioum imei rpadik,
3HAUTH:

1) axoro Oysma Temneparypa o 10 rom;

2) o KoTpi#t roguHi Temneparypa oyna —4 °C.

T, °CA
5__
41
34
ol | L
1__

10 12 14 16 18

Maxa. 23.5

Poss’azannsa. 1) Uepes Toury oci t 3 koopauuartamu (10; 0) mpoBene-
MO IIePIeHIUKYJIAP A0 Iiel oci (mas. 23.5). Touka mepeTuHy IIBOTO
MepIneHauKyJiApa 3 rpadgikom temreparypu mae KoopauHatu (10; 2).
Or:xe, o 10 roxg Temmneparypa mosiTpsa oysaa 2 °C.
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2) Yepes Touky oci T 3 koopauHatamu (0; —4) mpoBenemMo IIepIieH-
IUKyJIAp mo0 1iel oci (maj. 23.5). Ileii mepneHAMKYJIADP IepPeTHHAE
rpadik y Touxkax (1; —4), (6; —4) i (22; —4). Omxe, Temmeparypa
nosiTpa —4 °C 6yma o 1 rox, o 6 roxg i o 22 ropm.

3ayBaKuUMO, IIT0 He KOKHa (irypa Ha KOOpPAWHATHINA IJIOIIUHI
e rpadikom gesaroi pyHkmii. Hanpuknan, ¢irypa Ha maaoHKY 23.6
He € rpadikoM KOAHOI 3 (PYHKIill, OCKIiJIbKM iCHYIOTh TaKi 3HaUYeH-
HA X, AKUM BiATOBimaroTh aBa 3HaueHHs y. Hampukianx, 3sHaueHHIO
X = 3 BiATIOBiaIOTh BHAUEHHA § = 21y = 5.

Ile osnauae, 1110 3aJIEXKHICTh MiXK X i Y, y
rpadik AKoOi 300pakeHo Ha MaJOHKY 23.6,
He € (PYHKIiOHAJBLHOIO Uepes3 Te, IO iCHye sl L
xoua 0 oHe 3HAYEHHA X, TKOMY BiImoBimae :
OinbIn HiK omHe 3HaueHHA Y. I'padiuno e :
Oo3Havae, M0 icHye Xouya O omgHAa IIpAMA, 21—
NepHneHanuKyJIApHa A0 oci abcrue, AKa IIe- !
petuHae 10 (irypy Oinblie HiXK B OZHIiN 0 3 x

Touni. Bpaxosyroumu, mio mnpm (QyHKILiO-
HaJBHIA 3aJIe’KHOCTI KOYKHOMY S3HAUYEHHIO
apryMeHTy CTaBUThCS YV BIAIIOBiAHICTL €nuHe 3HaueHHA (PYHKILI, TO
KOJKHa IIpsAMa, IIePHeHAUKYJIApPHA MO0 oci abcimme, Mae HepeTHHATU
rpadik GyHKIil He 6iJbIlle HiK B OJHIA TOYIII.

Ot:xe,

Max. 23.6

7u.lo6 dirypa, sKky 306paxeHo Ha KOOpPAUHATHIM NoLWuHI, Byna rpacpikom
O peskoi yHKuii, HeobxigHo, Wob KoXHa npama, nepneHankynapHa go
oci abcuuc, nepetmHana Lo girypy He GinbLue HiXX B OfHIMA To4Li.

@ Lo Take rpadik dyHkuUii? O Ak nobyayeatun rpadik dyHkuii? O lMoscHiTb, gk 3a
o Ipadikom 3HaUTM 3HAYEHHS OyHKLIT, WO BiANOBIgaE AaHOMY 3HAYEHHIO aprymMeHTYy,
® Ta 3Ha4YeHHs1 apryMeHTy, KOMy BiAnNoBiAae AaHe 3HadeHHs YHKUii (Ha npuknagi

opgHoro 3 rpagikiB Ha man. 23.2, 23.3 i 23.5). O Ak 3’acyBatu, WO girypa Ha Koop-
ANHATHIN NoWwuHi € rpadikoM yHKLii?

§ Fosb'sximb 3agaui ma buxonaime bnpabu

(2] 1012. Ha mamonky 23.7 06pakeno rpadik dynkmii. 3a rpapikom:
1) 3amOBHITH y 30IIUTI TAGJIUITIO:

-3 |26 2 |-1,6|-0,5| O 1 2 3

2) 3HaANAITH 00JIaCTh BU3HAUEHHS Ta 00JIACTh 3HAUEHb (PDYHKITii.
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1013. Ha mauouky 23.8 300parkeno rpadik QyHKIii. 3a rpadikom:

1) 3amOBHITH y 30MINTI TAOJIUITIO:

-2 (1,5 -1 |[-0,5|/ 0 |05 1 |1,5 2 |2,56] 3 |3,56] 4

2) 3HAUAITh 00JIacTh BUBHAUEHHA Ta 00JIACTh 3HAUeHb (PYHKITiI.

1014.

1015.

1016.

1017.

1018.

192

Maa. 23.7 Man. 23.8

ITo6ynmyiiTe rpadik GyHKIil y = x — 3, 7e —2 < x < 5, CKJIABIIU
TabJINITIO AJIA IMiJINX 3HAUEHb apryMeHTY.
1) Yu mamexxkuts rpadirky dyHkmii Touka A(3; 0); Touka B(—1; 2)?
2) 3uannitTe 3a rpacgikom 3HaueHHs (GYHKILI, AKI0 x = 2;
x = 4.
3) 3HaimiTh 3a rpadikomM 3HAUEHHS apryMeHTy, AKOMY BiImoBi-
nae sHaueHHA QyHKHOII y = —3; y = 2.
ITo6ynmyiiTe rpadik dyHEHDii y = x + 2, 1e 4 < x < 3, CKJaB-
Y TabJIUITIO IJIA IiJINX 3HAUYEHb apryMeHTY.
1) Yu mame:xkuth rpadirky pyskiii rouka C(2; 5); Touka D(-2; 0)?
2) 3Hanmite 3a rpadgikoM 3HavueHHS PYHKIII aaa x = —3; x = 1.
3) 3HaiiTh 3a rpadikomM 3HAUEHHA apryMeHTy, AKOMY BiamoBi-
nae sHaueHHA GyHKHOII y = 1; y = 5.
He Buxonyioun mooyzoBu rpadika, sHaALITh HYJIL QPYHKIIII:
x 5-—x
1) y = bx; 2) y = 3x — 6; y=—; 4) y= .
)y )y )y 10 )y 3

He G6ynyiouu rpadika, sHAUIITL HYJII QYHKITII:

X x+2
Dy=-3x; 2)y=12 - 4x; 3)y=§; Yy= 1
3a rpagikom, AKUHA 300paskeHo Ha MaJIOHKY 23.5, 3HaUIITh:
1) axkoro Oysa TemmepaTrypa HOBITpPss o 3 rod; o 5 rom; o 7 rom;

O
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1020.

o 21 ropg;

2) o Korpit rogmHi Temmeparypa moBiTpa Oyma —5 °C; 0 °C;
5 °C.

1019. 3a rpadikom, axuii 300pakeHo Ha MAJIOHKY 23.5, 3Hal-
IiTh:

1) axkoro Oyna Temmeparypa moBiTtps B 0 roa; o 2 roa; o 9 roxm;
o 12 rox; o 18 roxm;

2) 0 KOTpi#l roguHi TeMmImepaTrypa HoBiTpsA mopiBHioBasa —6 °C;
-2 °C; 1 °C; 3 °C;

3) AKo0 Oysja HaWHMUIKYA TeMIlepaTypa ¥ 0 KOTpiii TOAuHi;

4) sxor Oyja HaAWBUINA TeMIlepaTypa ¥ 0 KOTpili romguHi;

5) IPOTATOM AKOr0 Yacy TeMmepaTrypa IIiJBUITyBaJjach;

6) TPOTATOM AKOTO Yacy TeMIlepaTypa 3HUKYBaJiach;

7) IPOTATOM SKOTO Yacy TeMmeparypa HoBiTps Oyjga HUIKYOIO
Big 0 °C;

8) mpoTAroM AKOI0 dYacy TeMmmeparypa IOBiTpsa OyJia BUIIIOIO
Big O °C.

3a rpadikomM, IKU 300paskeHo Ha MaJdoOHKY 23.9, 3HaAWIITh:
1) sHauenuda y, axkmpo x = —3; —2; —0,5; 1,5; 4;

YA

NG
)Y

Maax. 23.9

2) 3HaueHHA X, AKUM Bignosinmae y = —2,5; —1,5; 1;

3) Hyai pyHKIIT;

4) 3HaueHHA apryMeHTy, 3a AKHX (PYHKIiA HaOyBae MOJATHUX
3HAYEHb;

5) 3HAUEHHSA ApryMeHTy, 3a AKUX (PYHKIiaA HaOyBae Big eMHUX
3HAYEHb.
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1021.

1022.

1023.

1024.

1025.

194

3a rpadikom ¢yHKII (Mmasg. 23.10) 3HAKIITH:

1) sHauennda y, axkmpo x = —3,5; —2; —1,5; 0; 1; 2,5;

2) 3HaUueHHA X, AKUM BigmoBimae y = —1; 1; 2; 3;

3) HyJIi QyHKITiI;

4) 3HaueHHSA apryMeHTy, 3a AKUX (PYyHKIIig HaOyBae BigeMHUX
3HAUECHD;

5) sHaueHHA apryMeHTy, 3a AKUX (PYHKI[isg HaOyBae MOMaTHUX
3HAYEHb.

<

Man. 23.10

He Bukonyioum mnoOygoBU, 3’sACyiTe, UM HAJEKUTL TIpadiry
GyHENII y = x2 — 3x TouKa:
1 (1 -2); 2)(2;-2;  30;-3); 491 4.

He Bukxomyroouu mobGymoBu rpadgika Qysrmii y = 2x + x2, 3’a-
cyiiTe, UM HAJEKUTH HOMY TOUKA:

1 (1; 3); 2) (-1; 3); 3) (0; 0); 1) (-2; 9.

Jlamana ABC — rpadik geskoi ¢yHKIii, npuuomy A(-3; 2),
B(1; 6), C4; 0). IlobynyiiTe 1meii rpadik i 3a rpadikom sHaii-
IiTh:

1) smauenHsa GyHKIiI, AKi BignmoBimaoTh sHaueHHAM X = —2; 0; 1;
2) 3HaUeHHA apryMeHTy, SIKUM BiAIIOBijae 3HaueHHA Y = 2; 4; 6.

Jlamana MNL e rpagikom aeskoi pyHKIil, npuuomy M(—2; —1),
N(2; 3), L(6; —1). ITo6ynyiiTe rpadik 1iei pynKIii i 3a rpadgi-
KOM 3HAWIITh:

1) sHaueHHa (QYHKIIii, AKi BigmoBigamTh 3HaueHHAM X = —2; 0;
2; 5;

2) 3HAUYEHHA apryMeHTy, AKUM BiATIOBifaiOTh 3HAYEHHA Y = —1;
1; 3.

O
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1026. He O0ynyroun rpadika, sHaWIiTh HYJIi QYHKITII:

1) y=x2 - 4x; 2)y =16 — x2; 3) y = 2x2 + 10x.
1027. He O0ynyroum rpacdika, sHanmiTh HyJai QyHKITII:

1) y=x2+ 2x; 2) y = x2 — 25; 3) y = 12x — 3x2.

1028. IToOyayiiTe rpadik pyHKILii:
l)y—S_Tx,ne—2<x<10; 2)y=x4 + x), ne -5 < x < 1.
1029. IToOynyiiTe rpadik QyHKITiI:

x+3
Dy-=

1030. Yu € ¢irypa ma mamdioHKy 23.11 rpadikom medaroi GyHKIii?

, e 5 < x< T, 2)y=x4—x), ;e -1 < x < 5.

YA

<
b

1 0 1 2
Maua. 23.11

rY

E 1031. Ha maurouky 23.12 300paskeHo rpadik 3aJIeXKHOCTL Macu
m (y Kr) Bizpa 3 Bomoro Big 00’emy V (y J1) Bomu B HOMY.
3HalgiTh 3a rpadikom:

1) macy IOpOXHBOTO Biapa;

2) macy Bigpa, y AKoMy 4 J BOau;

3) macy 1 1 Bomu;

4) o6’em Boxgm y Bimpi, AKIIO Maca Bigpa 3 BOAOIO — 8 K.

©) Bnpabu gns nobmopenns

1032. CpocriTs Bupas:
1) (@ — 5)a + 5) —a(a + 7); 2y m(m —4) + (9 — m)(m + 9);
3) 2a(a — b) — (a — b)%;
4) (¢ + 5p)(5p — @) — (p — 59)* — 10pg.

1033. HoBeniTh, 110 piBHUIA MiK OyAb-AKUM TPUIU(MPOBUM HATY-
PaJBbHUM YKCJIOM i CYMOIO Hioro mudp KpaTHa uuciay 9.
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XKummeba mamemamuka

1034. 1) BukopuctaHHA TPOTOYHOI BOAMW AJIA MUTTS IIOCYAY YU IIPaH-

Hs OiJIM3HU HNPU3BOAUTH A0 MapHUX BUTPAT BOAM B CEPETHLOMY
mo 15 a1 sa xBuamHy. CKiJIbKKM BOAM MOKHA 30epertu IIiJ yac
MMiBroJMHHOIO IIPaHHSA, SKIIO IIPABUJILHO CTABUTUCS 0 CIIOMKU-
BaHHA Boxu?
2) Ilpakmuuna OdisavHicms. 3’AcyiiTe, akuili Tapud Ha BOIY
(mima 3a 1 m3 Bozm) y BamIiii micuesocTi, Ta OOYMCIITH, CKib-
KM KOIITiB 3a TOAMHY MOJKHA 3a0IaJNTH, SAKIIO IPABUJILHO
CTABUTHUCS 0 CIIOKUBAHHS BOIMU.

@ Likabi 3agaui — nomipkyd ograue
1035. oBeniThb, 110 AKINO 7 — HATypaJbHe uucjgo (n > 1), To 4Yucjo
4" — 3 He MoOKe OyTH KBaJapaTOM HATYpPaJbLHOT'O YMCJIA.

§ 24. NliniAna PyHKuig, ii rpadik Ta BNacTMBOCTI
MoHaTTa npo niHinHy dyHKLUito

m Hexaii maca ogHoro mssaxa 4 r, a Maca IOPOYKHBOI'O

* amuka — 600 r. Toxi 3amexHicTh Mik Macoio m (y r) AmuKa is
IIBAXaMU Ta KiJIbKICTIO X IIBAXiB y HbOMY (X — HaTypaJibHE YMCJIO)
MO:KHa 3amatu opmyJor m = 4x + 600.

m Hexai momicA4YHa 3apIiaTa IPOJAAaBUYMHI CKJIALAETHCS

* 3 okJany B po3mipi 1500 rpu Ta mpewmii B poamipi 1 % Big BapTocTi
peajiizoBaHoro ToBapy. Tozi sanmexkHicTh Misk 3apmiaTtoio y (y I'pH)
i BapricTio x (y I'pH) peajsisoBaHOTO TOBapy MOKHA 3amaTu (Gopmy-
qgoio y = 0,01x + 1500, e x > O.

B o6ox mux mpukigagax (GyHKIII 3amaHo (opMyIaMu BUIVISALY
y=Fkx +1, ne kil — peaki uucna.

Jiniiinoro HasuBaloTh GYHKLIIO BUrIARY Yy = kx + [, ge x —
He3aJeKHa 3MiHHA, £ i [ — meaki umcna.

Yucna k i | HaszuBalOTh Koegiyienmamu RiHiEHOI QYHKUIL.
Mpadik niHiMHOT pyHKLIT
3’sacyemo, AKUi BUIJIAA Mae rpadik JiHifiHOol QyHKITII.

Y dopmyini y = kx + | Hesasie)kHill 3MiHHIZT X MOXHa HagaBaTu
Oyab-AKUX 3HAUEHb, TOMY OO0JIACTIO BU3HAUEHHS JIiHINHOI (QYHKIII €
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Bci umcia. OTike, s moOymoBu rpadika Jgimiiimol GyHKIII MoyKHaA
BuOpaTu Oyab-sIKi 3HaueHHA X, HaWKpalle Ti, II[0 OyAYThL 3PYUYHUMMU
I O0YUCJIeHHSA 3HAYEHD .

m ITo6bynyBatu rpadik ¢ysknii y = 0,25x — 1.
. Posg’sazannsa. OyHKIia € gimiiimoro. CriamemMo mjs Hel TaOJIMITIO
o . .. . . . . )

KiJILKOX 3HaueHb He3aJIeXKHOI 3MiHHOI X Ta BiAmOBiZHMX Il 3HAUYEHDL

GyHKII y:

x | 8] -4] 0| 4
y | 8| =2]-1]o0 1

ITosHaunmMo Ha KOOPAMHATHIN NJOIMWHI TOYKH, KOOPAWHATU SKUX
OTPHUMAaHO B TabJMIi. 3a JOIOMOIOKI0 JIIHIAKM JIETKO BIIEBHUTUCH,
IT0 BCi IMO3HAYEHI TOUKHU JieKaThb Ha OXHiIN mnpawmiit. Ila npama
€ rpadikom JginitiHol pyHKIii y = 0,25x — 1 (mama. 24.1).

Maxa. 24.1

I'padikom Oyas-saxoi aimiimol dyHKOil € npama. J

OCKiNbKHM IpsMa OJHO3HAUHO 3aJa€TLCSA ABOMAa CBOIMHM TOUYKAMI,
TO OJA IMOOYIOBU IpAMOI, 10 € rpadikom Jgimifinoi ¢pyHKIII, JocTaT-
HBbO 3HAWTH KOOPAMHATH ABOX TOUOK rpadika, Io3HauMTH iX HA KOOpP-
OUHATHIN IJOIIMHIL i IpoBecTH depe3 HUX IPAMY.

QITGERRRY [TooynyBatu  rpadik  GyHKIHI \\y
cy=-2x+ 3. 3
Poss’azanna. CKiaageMo TabOJIUIIO IJISA ABOX IO- il
BiIbHUX 3HAUeHb apryMmenTy. OTpuMaHi TOYKU ; >
T 0 [ 2| UoSHAUMMO Ha KOOPAMHATHIMH 0l 1\ 4%
IJIOIIMHI Ta IIPOBegeMO uepes \\\
HUX IPAMY. 2

I'padik ¢yHEOii y = —2x + 3 300paskeHo Ha 5l e
MAaJIIoHKy 24.2.

Mau. 24.2
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Ao KoedimienTn JgiHiiHOI QYHKIII € apobamMu, TO AJA 3HAXO-
IKeHHs ABOX TOYOK Ii rpadika moIijJbHO JoOMpaTH TaKi Iijgi sHaueH-
HS apryMeHTy, o0 OoTpuMyBaTH I[iJi 3HaueHHA ¢Qyukiii. Hampwu-

1 2 .
KJIaJ, 3HAUeHHA (PYHKILI y = gx - g OynyTh miammu aada x = —1 Ta
x = 5, i nna nmobymoBu rpadika orpumaemo Touku (—1; —1) Ta (5; 1).

PyHkuia Buay y =1
Axmo k& = 0, dopmyna y = kx + [ matume Burian y = Ox + 1, Tobto
y = l. Jlinitina ¢yHKIig Buriaanay y = [ HabyBae omHUX i TMX caMuUxX
3HAYEHb IJId OyAb-IKUX 3HAUYEHb X.

m ITo6ynyBatu rpadik Gyurmii y = —3.

. Po3g’sasannsa. Byab-skoMy B3HaUeHHIO X YA

. BigmoBimae oxHe ¥ Te came 3HAYEHHS Y,
mo pgopiBuioe —-3. I'padikom QyHKITII
€ mOpsAMa, AKa IPOXOAUTH Uepe3 TOUKU 1t
Buriany (x; —3), ne x — Oyab-AKe YHCJIO. _:5 0 1 2 X
Bubepemo Oyab-aKi ABI 3 HHX, HaIIpH- ||

. y=-3

kaan (—5; —3) i (2; —3), Ta mpoBegeMo ue- . —3
pe3 HuXx npamy (maja. 24.3). Ila mpama
i e rpadikom ¢(yskKuii y = —3. Bona nmapa-
JleJIbHA OCi X. Man. 24.3
IIpama Burasaay y = |l mapajieasHa oci x. J

7LLI,06 nobyaysatn rpacik dyHKUii y = [, [OCTATHbO MO3HAYMUTM Ha
© 0OCi y Touky 3 KoopamHaTtamu (0; I) Ta NpoBeCTU Yepes Hel NpsaMy, napa-
neneHy oci x.

Mpsama nponopuinHicTb
HOnal =0, k=0, bopmyna y = kx + [ HaOyBae BUMIALY Y = kX.

dyrKnio BATIAAAY ¥y = kx, 1e x — He3aJie:kHAa 3MiHHA, Bk — Bix-
MiHHe BiJ HyJsI YHCJ0, Ha3WBAIOTh NPAMOIO NPONOPYilricmio.

OCKiJBbKHN TpAMa IIPOHOPIiHHICTE € OKPEeMUM BHOAAKOM JiHiHAHOI
byurmoiii y = 0 gna x = 0, To

rpacdikoM npAMOi NPONMOPHIMHOCTI € NpsAMa, IO IPOXOIHMTH
Yyepe3 MOYATOK KOOPAWHAT.
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Ha manoHKy 24.4 300pakeno rpadiku IpAMHEX IPOIOPIIiiHOCTE
y=-x;y=2xTay=0,2x.

Maux. 24.4

BnactuBocTi niHinHOT PpyHKLiT
¥Y3araJbHUMO 6.1aCcmMU60Ccmi JiHIUHOL QYHKYIL Yy = kx + L.

1. O6aacTh BU3HAYEHHA (QPYHKIII CKJIAKAETHCA 3 yCiX YHCeJ.
2. Obnacres 3HaueHb GyHKRmii axa B # 0 ckaagaeTsca 3 yeix
guces; gada k = 0 — aume 3 oxHOro 3HaYeHHS — gHcaa [,

3. I'pacdikom dysKuii € npsama.

MepeTnH rpadgika dyHKLIT 3 ocamMm KoopamHaT

OpmHieo 3 BasKJIMBUX BJIACTHUBOCTEH (PYHKIII € iCHYBaHHS MOY0K
nepemuny ii epagika 3 ocamu Koopduram.

SAKIo Ha KoopAMHATHIN ILIOMMHI rpadik PYyHKILII BiKe 300parke-
HO, TO TaKi TOUKM MOKHa 3HAWTH Oe3IocepelHbOo 3 MaJIOHKA.
Hanpurkaan, Ha manoHKy 24.1 TOuKOIO IepeTuHY rpadika QyHKILil
y = 0,25x — 1 3 Biccio abciuc € Touka (4; 0), a 3 Biccio opguHAT — TOU-
ka (0; —1). ¥V Ttakomy pasi KayXyTbh, III0 TOUKHU IIEPETHHY 3HAHIEHO
rpacdiuHo.

Aune rpadiunuii cmoci® He 3aB)KAM Ja€ 3MOI'y 3HAWTH TOYHiI KOOp-
OIUHATHU IIUX TOYOK. IIpmMmipom, Ha MaoHKY 24.2 BU3HAUNTH aOCIH-
cy TOuKM IepeTmHy rpadika dysHrmii y = —2x + 3 3 Biccio abcruc
MOJKHA JInIe HabJIM)KeHo, HaOpuKJag, Tak: X ~ 1,5.

Omxe, 3a mgomomoroio rpadgika ¢GpyHKIII 3HalTH TOYHI 3HAUEHHS
abcIycu TOUKM IIEPEeTHHY 3 Biccio abciiuc ado OpAMHATH TOYKU IIepe-
THHY 3 BiCCIO OpAMHAT HE 3aBXKAU MOXKJIHUBO.
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Hia 6araTbox (GPYHKI[IN 3HAWTHU KOOPAMHATH TOUOK IEepPeTHUHY I'pa-
dixka 3 ocaMu KOOpAMHAT MOKHA I He BUKOHYIOUM IIOOymoBu Ipadi-
Ka, 30KpeMa, AKIN0 (PpYHKIiI0 3amaHo (GopMysow. ¥ TaKOoMy pasi Ka-
JKYTb, IO KOOPAWHATH TOYOK IIEPeTHHY B3HaWJeHO aHaJiTHUYHO,
OIPUUYOMY 3HAWIeHi 3HAYeHHA OyAyTh TOUHUMU, a He HAOJIMKEeHUMU.

He BukoHyoum moOymoBU, SHAWUTU KOOPAMHATH TOYOK
* mepeTtuny rpadika ¢pyukiii y = 2x — 6 3 ocAMH KOOPAUHAT.
Posg’szannsa. Touxka mepetuny rpadika 3 Biccio abCIUC HAJIEKUTh
i oci, oTsKe, ii opamHaTa Mae JOpiBHIOBATHU HYyJi0o. ToMy AJs IIo-
ITyKYy TOuKu (a00 TOUOK) mepeTwmHY rpadika ¢pyHKIii 3 Biccro abc-
IIUC JTOCTAaTHBO y (hopMysy, AKOH 3agaHO (PYHKIIiIO, IIiJACTaBUTU
sHaueHHs y = 0 i posB’A3aTu onepKaHe PiBHAHHSA.
IlincraBumo 0 3amicTh y B piBHAHHA Y = 2x — 6. Omep:XxuMo piBHAH-
Ha 2x — 6 = 0. 3Bigxu x = 3. OTxKe, (3; 0) — Touka nepeTuny rpadgi-
Ka (pyHKI[iI 3 Biccio abcIjuc.
Touka nepetuHy rpagika 3 Biccio opamHaT HaJEXKUTh il oci, oT:Ke,
abciica Takoi TOUYKM Mae AOpPiBHIOBaTU HYJIO. ToMy najd 3HaXo-
IKeHHS TOUKM IepeTHHYy rpadika QyHKIIII 3 Biccio opAuHAT JOCTaT-
HBbO y (opmynay, AKO0 3aaHO (YHKILiIO, HiICTAaBUTU 3HAUYEHHS
x = 0 Ta BUKOHATH OOUYMCJICHHS.
IlincraBumo O BamicTs x B piBHAHHA Yy = 2x — 6. Opepsxkumo:
y=2-+-0-6=-6. Orxe, (0; —6) — Touka nmepetuHy rpadirka GyHK-
nii y = 2x — 6 3 Biccio opauHAaT.
Bionosiov: (3; 0); (0; —6).
3ayBasKuUMO, IO iCHYIOTH (PyHKIIiI, rpadikm SAKUX He IIepeTuHa-
IOTh OCi KoopzuHAT abo xoua 6 OZHY 3 HUX.
@ Ay dyHkuito HasmBatoTb fiHinHO? O Lo € rpadikoM MiHINHOT yHKLIT? AK horo
nobygyesatn? O Aki BmacTMBOCTI Mae niHiHa yHkuia? O Ak 3HanTM KoopAaMHaTK

TOYOK nepeTuHy rpadika dyHkuii 3 ocamn koopguHat? O Ak nobygysatu rpadik
dyHKUiT y = 1, ae | —uncno? O Aky dyHKLi0 Ha3MBalTb NPSAMOK MPOMNOPLINHICTIO?

o

§ Fosb ' sximo 3agaui ma buxonaime bnpabu
{Z] 1036. (Ycro.) Yu e nimiiinoo dyHKmis:

) y=2x-3; 2) y = 4x — x%; 3)y=3;
Hy=1 5y=2-1; 6) y=x—1- 207
x 3
1037. ki 3 manux (GPyHKINA € JiHiAHTMMT:
Dy-2x2-T  2y-8x- 1 8y =
x
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@y:§+3; 5) y = —4; 6) y = Tx — x3?
1038. (Vcro.) ki 3 GpyHKIi# 3a7a0Th IPAMY TPOHOPIiAHICTE:
Dy - 2x; 2y =2 B y-x+2
x
x x
4) y=2; Dy=—-——; 6) y=—?
)y )y p )y P
1039. Uu € mpsamoio ITpomopIiiHicTio PYyHKIiA, AKY 3amaHo (Gopmy-
JIOIO:
3
D)y = -3x; 2)y=-38x+1 y=-—;
x
x x
4) y=-3; 5) y=—; 6)y=——?
)y )y 3 )y 3
1040. (VcHo.) HasBiTh koegitienTn k i | 115 KOXKHOI 3 JaHUX JiHIil-

1042.

1043.

1044.

1045.

HUX (QyHKIii:

Dy--08c+T 2y-6-x 8y -
4) y - 2,4x; 5) y = —15; 6) y - 0.

1041. [ITupwHa TPAMOKYTHUKA MOPiBHIOE X CM, a HOr0 AOBXKMUHA
Ha 3 cM OiJybIa 3a IMMpPUHY. 3a7aiTe (OPMYJIO 3aJIEKHICTD:

1) mepuMeTpa IPAMOKYTHHKA BiJ HOT0 MIMPUHMN;

2) mori IPAMOKYTHHUKA BiJf HOTO ITUPUHMA.

fka i3 mux s3ajexHOCTEl € JiHilTHOI (PYHKIIiE0?

VueHnna Kynwmja IIOJeHHUK 3a 15 r'pH i Kijgbka 30IIMTIB IO
4 rpH. 3agaiiTe (OPMYJIOI0 3aJEKHICTL BAPTOCTI IIOKYHOKU
y (v rpuBHAX) Bifg KigbkocTi mpuabaHmX 30muTiB X. Uu € ma
3aJIe}KHICTD JiHiTHOIO PyHKIici0? K00 € 001acTh BUBHAUCHHS
miel GyHKIii?

Yuenr maB 30 rpu. 3a IIi KOIITH BiH IpuadaB X OJiBIIiB, IIO
1,5 rpH KOJK€eH, IIicJIA YOro B HHOI'O 3aJIUINNJIOCA Y T'PH. 3amai-
Te (hopMyJIOI0 3aJIesKHICTh Yy Big x. Um € 11a 3aJIeKHICTD JIiHil-
HOIO (pyHKIi€r0?

Jlinitiny ¢yuKIio 3agano ¢gopmysaoio y = 0,5x + 3. 3HalAITh:
1) sHauenHu4a y, Axkmo x = —12; 0; 18;
2) 3HaUeHHA X, AJA sAKoro y = —4; 8; 2,5.

Hawxo niHitiny pyHKIiO ¥y = —2x + 3. 3HAUAITH 3HAUEHHA:
1) y, axkmo x = 1,5; —4; —6,5;
2) x, nnsa axoro y = 5; 0; —8.
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1046. BukopucroByoun rpadix ¢yHKIiI Ha Ma-
JIOHKY 24.5, 3aloBHITHR y 30mIUTI Taob-

JIITIO:
x 2| 0 1 3
y 5|-1] 5
1047. BurkopucrtoByiouu rpadik pyHKIIii HA Ma-
JIOHKY 24.6, 3amoBHITHL y B30IIHUTi Tab-
JIAITIO:
-6 | 2 2
y -3 | -1 3
yA
4__
34
2l

1112
_2__
31
Mauxa. 24.6

1048. 3anuirite KoopauHATU OyAb-AKUX IBOX

rpadirky QyHKIII y = dx — 2.

1049. 3anoBHITE y 30IIUTI TAOJIHII0 3HAYEHDb
noOyayiiTe il rpadik:
Dy=—x+ 2 2)y=2x - 3.
a8 0 4 X
Yy Yy
1050. 3anmoBHITE y 30IINTI TAOJIUII0 3HAYEHb
mooyxayiiTe ii rpadik:
Dy=x-3; 2)y=-3x+ 1.
x| 0] 3 x
Yy Yy

1051. IToGynyiiTe rpadik JiHiiiHOI QYHKITIT:
Dy=x+2; 2) y=-3x + 4;
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1052.

1053.

1054.

1055.

1056.

1057.

1058.

1059.

1060.

1061.

1062.

2
Hhy-5x-1; 5) y = 1; 6) y = —x + 2,5.

ITo6ynyiiTe rpadik JgiHifHOT QyHKITII:
Dy=x-1; 2) y=—-2x + 5; 3) y=-0,bx + 3;

3
4)y:Zx+1; 9) y = 4; 6)y=x—1,5.

MoTonmukJaicTKa pyxaeThbecs 3i mMBUAKiCTIO 65 KM/rox. 3amaiiTe
(¢opmyioro 3aje:xHicTh BiacTrami s (y Kijgomerpax) Bim dacy
t (y roguHax), 3a AKMUN BOHAa IIOA0JA€ II0 BiacTaHb. UYum € 1a
3aJIe’KHICTh IPAMOIO IIPOIOPITiiHicTIO?

3azaiiTe (DOPMYJIOI0 3aJIE€KHICTD:
1) mo:xkmHM C KoJia Bif ¥oro pajmiyca r;
2) morti S Kpyra, oOMe:KeHOro UM KOJIOM, Big pasmiyca r.
fxa i3 Mux sajie’KHOCTEN € IMIPSAMOIO IPOIOPIiHHICTIO?
3anunritTe GopMyau OyAb-IKMX ABOX JIIHIMHUX (GYHKIiH, rpa-
dikm AKX TpoxomATh ueped Touky P(1; —5).
Cepen manmx (PYHKIifI 3HAWIITH Ti, rpadiku SKUX IIPOXOIATH
yepe3 Touky (1; —4):
1) y = 4x; 2)y=2x -2 y=1

1 1

Hy=-4 9) y = —4x; 6)y=1x—1-

He Bukonyioum mobGymoBu rpadika ¢yHKIii y = 1,8x — 7, 3’a-
cyHTe, UM IPOXOAUTH IIe¥ rpadik yepes TOUKY:

1) A(0; 7); 2) B(-5; —16); 3) C(5; —2); 4) D(10; 11).
He Oynyroum rpadixk dysxmii y = —3x + 7, 3’dAcyiite, um
HaJIeKUTh MOMY TOUKA:

1) A(1; —4); 2) B(0; 7); 3) C(-1; 10); 4) D(10; —37).

He BuKoHyOUM moOya0BU, 3HAWIITH HYJIL (PyHKIIII:
1
1) y=2x — 6; 2)y:—§x+8; 3) y = Tx; 4) y = —dx.

He 6ynyroun rpadika, sHaAUIITL HYJII QYyHKITII:
1) y=4x + 12; 2) y = —8x.

IToGynyiiTe rpadik mpAMOl ITPOTOPITifiHOCTI:
)y-=nx; 2) y = —2,5x; 3y =—x; 4) y=x.

ITo6ynmyiiTe rpadik mpPAMOI TPOHOPIIiAHOCTI:
1) y = 1,5x; 2) y =2x.
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1064

1065

1066

ns3

O
1063. IloGynyiiTe rpadik dyHKIil y = 5 — 2,5x. 3a rpadikom
3HAUIITD:

1) sHaueHHA (QYHKIIIT, K0 3HAUEHHA apryMeHTy nopiBHioe 0; 2;
2) 3HAUEHHA apryMeHTy, SKINO 3HaueHHS (YHKIII TopiBHIOE
=5; 0; 10;

3) Hyai pyHKIIT;

4) 3HaueHHA apryMeHTy, IJd AKuX QYyHKIia HaOyBae TOTaTHUX
3HAUYEHb;

5) 3HAUEeHHA apryMeHTy, OJd AKUX (PYyHKIisg HaOyBae BimeM-
HUX 3HAUEHD;

6) TouKu mepeTuHy rpadika 3 ocAMU KOOPAWHAT.

. Ilo6bynyiite rpadik odysrmii y = 1,6x — 3. 3a rpadikom
3HAUIITh:
1) sHauenHda y, 110 BigmoBizae 3HaueHHIO X = —2; 0; 4;
2) nyia AKOro 3HAUEHHA X 3HAUYeHHA Yy AopiBHIOE —3; 0; 6;
3) Hyai pyHKIIT;
4) 3HaueHHA apryMeHTy, IJA AKuX QPyHKIia HabyBae TOTaTHUX
3HAYEHb;
5) 3HAUEeHHA apryMeHTy, OJd AKUX (PYyHKIig HaOyBae Bimem-
HUX 3HAUEHD;
6) TouKu mepeTuHy rpadika 3 ocaAMU KOOpPAWHAT.

. 'padirk pysKuii y = kx — 2 npoxonuTh ueped ToukKy (6; —11).
3HaigiTL 3HAUeHHd k.

1
. 3HAUAITh 3HAUEHHA [, AKIo rpadik GyHKIII y = —gx + [ mpo-

XoauTh uepes Touky M(10; —5).

1067. He BukoHyioum moOyIOBU, 3HAUIITH KOOPAWHATU TOUOK IIE€pe-

1068

1069

1070

TUHY Tpadika QyHKIII 3 ocAMU KOOpPAWHAT:

1)y - 1,5x — 20; 2)y:5—§.

. ¥ SKUX TOYKAX IIepeTuHae oci KoopauHAT rpadik GyHKILii:

1
1) y = 0,2x — 40; 2)y =18 - Sx?

. Tourka A(0,7; 70) Hane:KUTh rpa)iky HIPsSIMOI ITPOHOPIiHAHOCTI.
3agaiiTe 1110 PYHKIIiIO (hOPMYIIOIO.

. 3agaiiTe (OPMYJIOI0 IPAMY IIPONOPIiMHiICTH, AKINO ii rpadik

MIPOXOAUTH ueped Touky B(—2; 18).

1071. IToGynyiiTe rpadik pyHKILii:
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O
1 x—-5
) y=—=(6— x); 2) y = .
)y =5( ) )y 5

1072. IToOynyiiTe rpadikm GPYHKIIIA B OHilI cucTeMi KOOpAMHAT Ta
3HAUIITh KOOPAMHATHA TOUKHU iX IIEPETHHY:
Dy=-056x—-1iy=x—-4;
2D)y=—2iy=3x—05.

1073. IloGynyiiTe B OmHiIA cucTeMi KoopamHAT rpadiku GYyHKILii
y=15x —41iy=2 ra 3HalifiTh KOOPJMHATU TOUYKU iX mmepe-
THUHY.

1074. VYci Touku rpadika GyHKIil y = kx + | MaoTh ofHYy i Ty camy
OpAMHATY, AKa AopiBHIOE 5. 3HAUIITEL k i L.

1075. T'padik dysrIii y = kx + [ mapanenbHUil oci abemuc i mpoxo-

1077.

1078.

1079.

1080.

€

IuTh uepes Tourky M(0; —5). Suangits k i L.
1076. VYcramoBiTH BigmOBiZHICTE MIiXK
byrKIiaMu y =3x, y=-3xiy=x+ 3 Ta
ixaiMmu rpadikamu I-III, so06pakeHuMU
Ha MaJoHKY 24.7.

dyurmoirto y = 2x + 1 Bamawmo pia
-3 < x < 4. 3uaigirs o0JsiacTh 3HAUEHDL
miel pyHKITii.

He O6yayrouu rpadika ¢pysrmii y = 4x — 6,
3HAUOITh TaKy HOT0 TOUKY, V AKOI:

1) abcrrca nOPiBHIOE OPAMHATI;

2) abcrmca ¥ opAuMHATA — IIPOTHJENKHI
YuICcJia; Maux. 24.7

3) abcruca BABiUi MeHIITa BiJ OpauHATH.
IToGynyiiTe rpadik pyHKILii:

x+1, armo x < 0,
Dy=

1, aximo x > 0;

2x, AKI0 X < —2,
2)y =
3x +2, ario x = -2.

2-3x, armpo x <1,

ITo0 ure rpadix HKIIT Yy =
yAY pagix QYHKIIL Y {2x—3, aKmio x = 1.

1081. ITo6GynyiiTe rpadik PyHKITiI.
1)y = |xf; 2) y = lx + x;
3) y = 4x — |x|; 4) y = |2x| + 8x + 1.
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1082.

O
IToGynyiiTe rpadik pyHKILii.
1) y = s 2)y =l - x;
3)y = 2x + |xf; 4)y=|8x—x—1.

©) Bnpabu gra nobmopenns

1083.

1084.

1085.

1086.

Posp’sixiTe piBHAHHA:

1) 2x + 5)2 — (2x — 3)2 = 16;

2) (Tx + 1)2 — (49x — 2)(x — 1) = —66.
CrpocriTs Bupas:

2
1) bm — 2)(bm + 2) — m(10m — 1) + (m - %) ;

2) (@ + 4y)* - (@ — 2y)(@ + 2y) — y(4a — 5y).

Ha croni mexxurs 73 3omwmTH, a B KopoOmi — 17 3ommumTis.
CKiJIbKM 30MINTIB HOTPiOHO IIEpeKJacTH 3i cTojJa B KOPOOKY,
100 y KopoOIri ix cTaJyio BABiUi MeHIlle, HijK Ha CTOJIi?

ITomajiTe Bupas y BUIMIALL KBajgpara [AgBOYJIEHA, SAKINO IIe
MOJKJIMBO:

1)1 2_|_ + 9p2:. z)lxz_ix +i 2.
o P TPIT P 0" "15 Y a5Y"
3) 4x2 — 20xy — 25y%; 4) —36ab + 9a? + 36b2.

Kummeba mamemamuka

1087.

Braaguunsa Bigxkpuaa B 6amkry «IllacamBuii» memosur Ha
20 000 rpu. Yepes pik iit 6ysno mHapaxoBano 3200 rpu Bigcor-
KOBUX KOIIITiB.

1) fIxkmit BimcoTOK piuHMX HapaxoBye OaHK?

2) Ilicng cmatTu momaTKy Ha goxoau (PisMUHMX 0ci0 BKJIAIHU-
1A OoTpUMAaJa BiJCOTKOBiI KomiTu B cymi 2624 rpH. CKiabKH
BiJICOTKiB CTAHOBUTH IIOJATOK Ha JOXOAM (pismuHMX 0ci6?

@ Likabi 3agaui — nomipkyd ograve

1088. /lasnsa apasiiicvka 3adaua. B Apasii momep crapuii. Yce cBoe
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MmaiiHo, 17 BepOJiomiB, BiH 3aIlOBiB CBOIM CHHAM, IPHUYOMY
cTapHIInii MaB oep:;KaTH II0JIOBUHY, CepeNHill — TPeTuHy, a Hal-
MEHIIUHA — MeB’ATy YacTUHY Iboro maiiHa. Ilicaa cmepri 6aTh-
Ka CUHM He 3MOIVIM BUKOHATHU 3aIloBiT, 60 17 He minmaocs 0es
ocraui aHi Ha 2, aui Ha 3, aui Ha 9. [loBro cnepeuasucsa oparu,
ayK TyT Ha BepOJsiofi mig’ixaB mo HUX MyZapelb. JloBimaBcs mpo
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cymepeuky i maB OpaTaM CJOYIIHY IOpajny, AKa i JOIIoMOorIjia pos-
IinmuTr MalHO BiAmoBimHO mo 6GaTbKoBoro 3amomiTy. IIlo came

OpaguB MyApPenb?

AOMALLHA CAMOCTIMHA POBOTA N2 s

3aedannsa 1-12 maomov no yomupu eéapianmu gidnosideir (A-TI),
ceped axux auue o0un € npasuavHum. Obepimv npasuibHUll 8api-

anm 8i0nosioi.
(Z] 1. Vraxirs dopmy.y, o sagae GyHKILiO.
A x2+ Y2 =uxy

B y= 4
Y3
B.x2+x+y=zy
I, y= x -1
y+2
2. fIxa 3 pyHKIOiN € JgiHifIHOIO?
Ay=x—-2
1
B.y= 2
B.y=x2-2
I.y=x3-2
3. VKaxiTh (pyHKIIif0, IO 3a/a€ IPAMY ITPOHOPIIiHAHICTE.
Ay=x—-3
2
b.y=—
x
B.y=2x
ry=2+«x
: 20
@ 4. O0umcaiTh B3HaUYeHHS @QYHKILL Y = L I 3HaAUYeHHA
apryMeHTYy, IIIO JOopiBHIOE —4.
A. 4 B. -4
B. -5 .5

1
5. He BukoHyioum mo0yaoBHU, 3HAUAITE HYJAb QYHKIII Y = gx - 2.

A. 2 B. 4
B. 6 I'. -6

207



PO34in 3

6. Ha axomy 3 mMaJifoHKiB 300paskeHo rpadik ¢GyHKIil y =3 — x?

A. yA Bb. YA

3 3 /

o
/w
RY
\
w
o
QY

B YA T yA
0 3 X x
7 N
. . 3
E 7. SHaIiTL 00/1aCTh BUSHAYEHHA QYHKIL Y = —; .
x“ +x
A. ¥Yci yucia B. Yci uncina, xpim 0
B. Yci uncina, kpim 0i 1 I'. Yci uncina, kpim 01i —1
8. VKaxiTh TOUKY, IO HAJIEKUTh rpadiky QyHrmii y = x2 — 2x.
A. (0; -2) B. (1; -1)
B. (-2; 0) I.(-1; -1)

9. VkaxiTh TOuKky mepermnHy rpacdika ¢pyukiii y = 0,1x + 15 3 Bic-
cio abcIiuc.
A. (0; 15) B. (150; 0)
B. (-150; 0) I'. Takoi Toukmu He icHYE
E 10. 3HaiigiTs gaa x = 2 3HaUYeHHA QPYyHKINi1
7, axmo x <0,
Y= xz, akmo 0 < x <3,
5x, aKmo x = 3.

A. 4 B. 7 B. 10 I'. HemoskImBO 3HAUTH

11. I'paik nOpAMOI HTPOMOPIINHOCTI HTPOXOAUTH UYEpPe3 TOUYKY
P(2; —4). VKaXiThb TOUKYy, Uepe3d AKY TaKOX MIPOXOIUTHL Iiel
rpadik.
A. (0; -2) B. (3; 6) B. (-3; —6) I'. (3; —6)
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o
12. He 6ynyrooun rpadika ¢yukrmii y = 3x — 8, 3HalAITh TaKy HOTO
TOUKY, abciiuca i oparHaTa AKOI € IPOTUICKHUMU YUCJIaMHU.

A. (—2; 2) B. (2; -2) B. (4; —4) I'. (—4; 4)

Y 3a60anni 13 nompibno ecmanosumu 6i0nogidnicmuv Mmix iHQop-
Mayiero, nosnavenow yuppamu ma o6yxeamu. O0na 6i0nosidv 3aiisa.

@ 13. YcraHOBiTH BigmoBigHiCcTh MixK pyHKIiAME (1-3) Ta ToOuKa-
MU, y AKuX rpad@ik ¢yukilii neperuHae oci koopauuar (A-T').

Touku, y akux 2pa@ix QYHKUIL

Dynruia .
nepemuHac oci KoopouHam
l.y=4 - 2x A. (0; 4)
2.y=4 B. (0; 4), (4; 0)
3.y=x-4 B. (0; 4), (2; 0)

L. (0; —4), (4; 0)

3ABAAHHA ANA MEPEBIPKU 3HAHb AO 8§ 22-24

(Z] 1. ki 8 manux Gopmy.s 3a7a0Th GYHKIiO:

1)y =x2 + x; 2)y=x_1;
y+2

By-——5  day=(x-y?
x—8
2. Yu e jgiHiIHOIO PYHKIIIA, AKY 3aJaHO (OPMYJIOO:
?
2x —4
3. YKaxiTh 3HaueHHA KoedimieHTis k i [ gaa minifinol ¢pyHKIii, 3a-
TaHOol )OPMYJIOO:
1) y = —-2x + 6; 2)y="T,4x.
@ 4. Oyukio 3agaHo Gopmysow y = —2x + 7. 3HaUIITE:
1) 3HaueHHa QYyHKIII, AKITO 3HAUEHHA apryMeHTY JOPiBHIOE 5;
2) 3HaUeHHA apryMeHTy, AKI0 3HaueHHA QyHKIII qopiBHIOE 3.
5. IloGynyiiTe rpadik pysKIii y = 2x — 5. 3a rpadikom 3HANAITEH:
1) sHauenHa QYHKI aaa x = 4;
2) 3HaueHHA apryMeHTY, AJA SKOTo Y = —3.

1)y =3x—T,; 2) y =x2 - 5; 3)y=4; 4)y =

6. dyukmiro dagano gopmyaono y = 0,8x — 7,2. He BuKoHyouu mo-
OymoBu:
1) sHalimiTh HyJIi QYHKIII;
2) 3’acyiTe, un mpoxoauTh rpadik ¢pyHKIIi ueped Toury (10; 1).
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7

i 3 | 7. 3HAIAITE 00JIaCTh BUBHAUCHHA QYHKIIL Y = —5———.
X

- b5x

8. IloOyayiiTe B opfHiIEI cucreMi KoopamHaT Trpadikm QYHKI[IN
y=-2,5x1y=—5 Ta 3HalAiTh KOOPAUHATU TOUKHU iX IEPETUHY.

E] 9. 3uaiifiTs, HaliMeHIle 3HAYeHHA QYyHKIHL y = x2 — 6x + 11.

Jlodamxosei énpasu

(4] 10. ®yuxnio y = 3x — 7 sagano gna -2 < x < 5. 3Haiigirs

11. ITobynytiTe rpadixk GpyHKIIT y = {

210

o0JacTh 3HAUYEHb I[i€l PyHKITii.

2x + 6, axmo x <0,
6 —x, akmo x = 0.

3a rpadikoM 3HANTITE:

1) myni pyHKII;

2) 3HAUEHHA apryMeHTy, 3a AKUX (PYHKIig HaOyBae TOZATHUX
3HAUYEHb;

3) 3HaueHHA apryMeHTy, 3a AKX (PYHKIiT HaOyBae Big eMHUX
3HAUEHb.

BITPABU AAS TTOBTOPEHHS PO3AIAY 3
o § 22

1089. Yu sanexuTh IJOINAa KBajApaTa BiJ JOBXKKMHUN MOI'O CTO-
poun? UYwu e mioia KBaapara (PyHKIII€IO BiJl JOBKUHU CTOPOHU
KBagpara? fKIimo Tak, To 3amaiiTe 0 (PYHKIIiI0 (popMyIoOI0 3a
YMOBH, III0 CTOPOHA KBajpaTa JOPiBHIOE 4.

x+2 . x—-4
~-3'%° 75
3amoBHITh y 30IIMUTI TAOJIMIIIO, OOUMCIMBIIM BiAMOBiZHI 3HAa-
YeHHSA QPYHKILiH:

1090. ®yuknii Bsamamo dopmyramMum Y =

x —4 -2 0 2 4

Y

g

1091. I3 cena mo micra, BificTaHb MidK SKUMU IOPiBHIOE 48 KM,
BUPYILINB BeJocUIleAUCT 3i mBUAKicTi0O 14 ®KM/rom. 3amaiiTe
¢opmysor0 3ajsiesKHICTH 3MiHHOI § Bij 3MmiHHOLI £, Ae S — Bif-
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CTaHb, AKY BaJIMIINJOCA IOJ0JIaTH BEJIOCUIEIUCTY A0 MicTa
(y ¥km), a t — gac #oro pyxy (y rom). 3a ¢hopMyJIol0 3HAUIITE:

1) s, akmro t = 1,5; 2) t, akmoio s = 13.
1092. 3uaiigiTs 00acTh BUBHAYEHHSA (PYHKILII:
12 X
Dy=—7%——; Dy=——7; Y=
Y02 “17x YTt x| +5
9 15 2
yy=——; )y=—""-—; 6)y=—-—.
T Y= 035 T
x
o § 23

1093. dyukiro 3agano Gopmysaow y = 2x — 3, 1e —2 < x < 3.
3aIoBHITh y 30IIKUTI TAOJUITI0 3HaUeHb (PYHKIII i mobymayiiTe ii
rpadik.

-2 |-15| -1 |[-0,5]| O | 0,5 1 1,5 2 25| 3

1094. Ha manamoHKy 1 300pasxkeno rpadik ¢yukrmii. 3a rpadi-
KOM 3HAHIIThb:

1) sHauennda y, axkmo x = —3; —1,5; 0; 1,5; 3;

2) 3HaUeHHA X, AJA AKUX y = —1,5; 2; 3;

3) obsacTh Bu3HAUECHHS (DYHKILii;

4) o6slacTb 3HAYEeHb (DYHKITIT;

5) Hyai pyHKIIT;

~
RY
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1099.

212

O
6) 3HaAUeHHA apryMeHTY, IJd AKX QYHKIisg HaOyBae JOAATHUX
3HAYEHD;

7) 3HaUeHHA apryMeHTy, IJA AKUX (QyHKIiag HabyBae Bim'em-
HUX 3HAYEHb.

1095. IToGynyiiTe rpadik GyHKITII:
D y-=|x|, ;e 2 < x < 4 2)y=|x+ 38|, me -5 < x<3.

Ilo § 24

1096. fxki 3 mamux QyHKHOi# € ginitanM#n? AKi 3 HUX € p4g-
MOIO ITPOTOPITifiHiCTIO:

1) y = -3x; 2) y = 3x + 4; 3) y = —3x + 4x?;
3 1
4) y = -3; ) y=——; 6)y=——x?
)Y Yy =7 )Y =3
1097. IloGynyiiTe rpadik pyHKILii:
Dy =2x; 2y=1-x 3 y=2
Y y=4x — 1; 5) y = —3x; 6) y = 0,5x + 2.

1098. IloGynyiiTe rpadik mTpAMOI IPOIOPIIAHOCTI Y :_Zx'
3HaligiTh 3a rpadikom:

1) 3HaueHHA (QYHKII], AKIIO 3HAUCHHS apryMeHTy OOPiBHIOE
—4; 0; 8;

2) 3HAUEHHsA apryMeHTy, OJA AKOro 3HaueHHs (PyHKIIiI mopis-
HIOE —6; 3; 6;

3) Hyai pyHKIiT;

4) 3HaueHHA apryMeHTy, IJA AKuX QYyHKIia HaOyBae TOTaTHUX
3HAYEHb;

5) 3HAUeHHA apryMeHTy, IJsd AKUX (PYHKIidA HaOyBae BimeM-
HUX 3HAUEHb.

I'padiku dyaKIiN y = kx i y = 2x + | mepeTHHAIOTHCA B TOYILi
A(—2; 6). Suaiigits ki L.

1100. Ha mamonkax 2 i 3 3o0paskeHo rpadiku gJBOX IPOIIECiB.
OnvH 3 HHX OIMCYE IIPOIlEC HAIIOBHEHHSA pe3epByapa BOIOIO,
a IpyTuil — ImpoIlec CIOPOKHEHHS pesepByapa Big Bogu. SIKuii
3 rpadikiB BigmoBimae KoskHOMY 3i sragammx mporecis? Ilo
KOXHOMY 3 IrpadikiB 3HaAUIITH:

1) ckinbKm JiTpiB Bomu OyJi0 B pe3epByapi B IOYATKOBUU MO-
MEHT Yacy;

2) ckinmbpKm JIiTpiB Bogm Oyne B pesepByapi uepes 1 xB; uepes
6 xB; uepe3 8 XB BiJ IMOUATKY IIPOIIECY;

O
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3) uepe3 CKiJIbKM XBUJIMH BiJ IIOUYaTKY IIpoOllecy B pe3epByapi
oyme 25 s BOmW;

4) cKinbKU JITPiB BOAU HAAXOAUTH (BUJIMBAETHCS) IIOXBUJIUHUI?
3azaiiTe GoOpMyJIOO 3aJieXKHicTh 00’emy V Boam B pesepByapi
Big wacy t aJis KOMKHOIO i3 IIMX JBOX IIPOIIECiB.

V, 1A V,n
50 50T
40+ 401
301 301
20T 20T
10 ¢ 10 1
t,XB t,XB
0 10 of ' 2 4 6|8 10
Mau. 2 Mau. 3

(2€] 1101. IToGyayiire rpadix GyHKIii.
1) y = 2Jx; 2) y = 5lx + x;
-3
3y = MTx; 4) y = |o + |-2x].
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TonobHe 6 posgini >

OYHKLUIA

SKIO KOKHOMY 3HAUEHHIO He3aJIeKHOI 3MiHHOI BiAIIoBigae emnu-
He 3HAUCHHS 3aJIe’KHOI 3MiHHOI, TO TaKy 3aJeKHiCTh Ha3WBAIOTh
PYyHKUiOHANBbHOIO 3anedxHicmIo, a00 pyHKYiETO.

OBJIACTb BUSHAYEHHA ®YHKUII
Vci 3HaueHHs, AKuX HaOyBae He3aJle’KHA 3MiHHaA (apryMeHr),
YTBOPIOIOTH 0061aCcMb 6U3HAYEHHA PYHKUIL.

OBJIACTb 3HAYEHb ®YHKUII
Vci sHaueHHdA, IKUX HaOyBae 3aJjieskHa 3MiHHA (pyHKIIiA), yTBO-
PIOIOTH 061acmb 3HAYEeHb PYHKYITL.

FPA®IK ®YHKLIT
I'pagirom ¢pynruii HasuBaOTh QIrypy, AKa CKIAJAETHCA 3 yCix
TOUOK KOOPAWHATHOI IIJOIIMHM, abCIucHU AKHUX JOPiBHIOIOTH 3HAa-
YeHHAM apryMeHTy, a OpAMHATH — BiANOBiZHMM 3HAUEHHAM (PYHK-
mii.

NIHIKHA ®YHKUIA

Jiniiinoro HasMBawOTh (PYHKIIiI0 BUMIIAAY Yy = kx + [, ne x — He-
3aJIe)KHa 3MiHHA, k i | — meaxi umcia.

I'padikom Oyab-akoi JgiHiNHOL QYHKIIL € npama.

s mobymoBu rpadika JiHiTHOI (DYHKIIII ToCcTaTHBO 3HANTH KO-
OpAMHATH OBOX TOYOK Irpadika.

IIpama Burnmany y = [ mapaJjiesbHa oci x.

NOBYOOBA NPA®IKA ®YHKUII

IITo6 mobynmyBatu rpadik ¢GyHKIII y = [, fOCTaTHHLO ITO3HAYUTHU
Ha oci y Toury 3 Koopauuaramu (0; [) Ta mpoBecTu uepes Hei mps-
MYy, IIapaJieJbHy OCi X.

NMPAMA NPOMNOPLUIUAHICTb
IIpamorw nponopuiiiHicmio Ha3sUBAOTh @QYHKIIIO BUIVIALY
Yy = kx, e x — He3zaJle’KHA 3MiHHA, kB — BiMiHHe BiJ HYJIA UMCJIO.
I'padixom mpsamMoi mpOMOPITifAHOCTI € IpsAMa, AKa TPOXOAUTH Ue-
pes IIoYaToOK KOOPAMHAT.
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| CUCTEMM NTIIHIMHUX PIBHSIHb
| 3 ABOMA SBMIHHUMMU

‘ {2)( -—y=4

| Y UUbOMY PO3AIAI BU: 6X - 3y =12
O O3HanomuTecs 3 NiHIMHUMK PIBHAHHAMM 3 ABOMA 3MiHHUMMW,

\ cuctemamm OBoX NiHINHKX PiBHSIHb 3 ABOMA 3MiHHUMMU;

| O HaBYUTEeCSs1 PO3B’'A3yBaTN CUCTEMN NIHINHUX PIBHAHbL 3 ABOMA

\ 3MiHHUMU, TEKCTOBI 3aadi 3a JOMNOMOroK CUCTEM NiHINHNX

| piBHSIHb; ByayBaTu rpadikun NiHIMHMX PiIBHAHb 3 ABOMA 3MiHHUMWN.

e

§ 25. JliniiiHe piBHAHHSA 3 ABOMA 3MiIHHUMH

PiBHsAHHA 3 ABOMa 3MiIHHMMK Ta MOro PoO3B'A30K

Y momepenuix maparpadax My PO3TJIAAAJN PiBHAHHA 3 OOHIEIO
aminHOI0. IIpoTe B asrebpi posrIsagamTb i PiBHAHHA 3 KiJIbKOMa
3MiHHUMM. 30KpeMa, MI PO3IVIAHEMO PiBHAHHS 3 JBOMAa 3MiHHUMMN.

m Cyma ogHOro umcjga 3 KBaJpaToM [PYroro AOPiBHIOE

* 17. fIkmio nepiie 4Kuca0 IO3HAYUTU Yepe3 X, a Apyre — dyepes Yy, TO

. CIIiBBiTHOINIEHHA Mi’K HUMHU MOXKHaA 3alucaTU y BUTJIAAL PiBHOCTI
x + y? = 17, aka micturh aBi aminni x i y. Taki piBHOCTI HasuBa-
IOTh pi6HAHHAMU 3 0é6oma 3miHHumu (abo pieHAHHAMU 3 060Ma
Hegidomumu).
fAkmo x = 1; y = 4, To piBEaaHA x + y2 = 17 meperBopOETHCA HA
IpaBUJLHY YHCJOBY PiBHIicTE. ¥ TakoMy pasi KaKyTh, IO Iapa
3HaueHb 3MIHHUX X = 1; y = 4 € po3é’asrwom piBHaAHHA x + y2 = 17.
AGo ckopoueHo: napa uuces (1; 4) € po3B’a3KOM PiBHAHHA.

Po3é’asxom piéHAHHA 3 060Ma 3MiIHHUMU HA3UBAIOTh Napy

3HaYeHb 3MiHHHX, KA IIepeTBOPIOE PiBHAHHSA B NPABHJILHY YHC-
JIOBY PiBHiCTE.

Posp’askamnu piBHaHHA x + y2 = 17 taxkox € mapu (—8; 5); (8; 3);
(16; —1). [l TaKOro CKOPOUYEHOrO 3alUCy PO3B’A3KIB PiBHAHHSA BaK-
JIUBO 3HATH, IO I1apa YucesJ Mae O0yTu 8nopsadKosaromn.

O
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O
Axmo piBHAHEA TO HA MEPIIOMY MiCIi 3aIMCYyIOTH 3HA-
MicTHTE 3MiHHI UYeHHSI 3MiHHOI X, 4 Ha JPyroMy — 3Ha-
x iy, 4eHHA 3MIHHOL Y.

LLlo6 3HanTK po3B’sI30K PIBHAHHA 3 ABOMA 3MiHHUMMW, MOXHa MiACTaBUTK
O B PIBHSIHHA OOBINbHE 3HAaYEHHS OAHIET 3MIHHOI i, pO3B’A3aBLUN OTPUMaHe
PIBHSAHHSA, 3HANTW BIiAMNOBIAHE T 3HA4YeHHS ApYrol 3MiHHOI.

3HalifieMo TaK Ille KinbKa po3B’A3KiB piBHAHHA x + y2 = 17. Hexaii
y=-2, roui x + (-2)? = 17, sBigxu x = 13; Hexaii y = 6, Toxi x + 62 = 17,
3BigKu x = —19.

Maewmo 1m1e n1Ba po3B’sa3ku piBHAHHA: (13; —2) i (—19; 6).

JliHiHe piBHSAHHA 3 ABOMA 3MiHHUMMU

Jdinitinum pieuannam 3 06oma 3miHHUMU HA3UBAIOTh PiBHAEHA
BUraAny ax + by = ¢, ne x i y — amiHHI.
Yucxa a, b i ¢ HasuBaroTh KoOediyicnmamu PIBHAHHA.

PiBHAHHA 3 ABOMAa 3MiHHMMM, SKi MalOTh OAHI i Ti caMi po3B’as-
KU, Ha3UBAIOTh pPi6HOCUNbHUMU. PiBHAHHA, AKi He MalOTh PO3B’A3-
KiB, TAaKOXK € PiBHOCUJIBHIIMMU.

PieHgHHA 3 ABOMA 3MIiHHMMH MAaIOTh Ti caMmi garacmueocmi, Mo

¥ piBHSIHHSA 3 OJXHi€I0 3MiHHOIO:

1) axmo B pIiBHAHHI PO3KPHUTH AYKKH abo 3BecTH momiOHI
JOJAHKH, TO OJEPKHMO PiBHAHHSA, PiBHOCHJILHE NaHOMY;

2) axmo B pIBHAHHI IEepeHECTH NOJNAHOK 3 OJHIEI YACTHHH
B iHNmry, 3MIiHMBIIH HOro 3HAaK HAa NPOTHJIEXKHMI, TO OJep-
JKMMO PiBHAHHSA, PIBHOCHJIbHE JaHOMY;

3) AKmMO OoOMABI YAaCTHHH PIiBHAHHA NMOMHOMKHTH a00 MONIAMTH
Ha OJHe H Te caMe BigMiHHE BiJ HyJs 9HCJO, TO OJEPEHMO
piBHAHHA, PiBHOCHJIBHE JAHOMY.

y

m Posranauemo piBaaHHA 7x + 3y + 2 = 5(y — 1). dAxiro
° B HbOMY PO3KPHUTH AY:KKU, IOTIM IepeHecTH IOJaHKM, IO Mic-

TATH 3MiHHi, B OOHY YaCTHUHY PiBHAHHSI, a Ti, IO iX HE MiCTATh, —
y IOpyry, IOaji B3BecTHM NOMiOHI JOJZAHKM, OTPUMAaEMO PiBHAHHSA
Tx — 2y = —7, piBHOCcuJIbHe piBHAHHIO (x + 3y + 2 = 5(y — 1).

216 )




cucmemu NiHilHUX piBHSAHb 3 0BOMA 3MIHHUMU

o

BukopucToByioun BJIACTHBOCTI PiBHAHB 3 ABOMA 3MiHHNMM, MOXK-

Ha 3HAXOOUTH IXHi PO3B’I3KM i B iHIIMI cmocio.

m Posrnanemo piBEsAHHA 3x + 5y = 2. BuKopucroBymoun

BJIACTUBOCTI PiBHOCUJIBHOCTi PiBHAHBb, 8UPA3UMO B IIbOMY PiBHAHHI
00HY 3MiHHY uepe3 iHwy. Hanpukian, 3MiHHY y yepe3 3MiHHY X.
IlJIst 1IhOT0 CIOYATKY 3X IepeHeceMO Y IIpaBy YacTUHY PiBHAHHSA:
5y = —3x + 2, nmorimMm oOuABi YaCTWHU MOAIIUMO Ha 5 i OEepPKUMO
y=-0,6x + 0,4. Ile piBHAHHA piBHOCUJIbHE PiBHAHHIO 3Xx + S5y = 2.
Tenep, marouu dhopmyny y = —0,6x + 0,4, moxkHaA 3HAUTU CKiJTBKU
3aBrOJHO PO3B’A3KiB piBHAHHA 3x + Sy = 2. [ 1[bOro HOCTaTHBO
B3ATH JOBiJIbHE 3HAUEHHS 3MiHHOI X 1 00UMCJANTH BiAIIOBigHE oMy
3HauyeHHda 3MiHHO] y. Ilapu Takux 3HaUeHb BMIHHUX X 1 Y 3amnuiliie-
MO B TAOJIHUITIO:

x -5 | 4| 3| 2| -1 0 1 2 3 4 5

Y 3,4 |28 | 22| 1,6 1 04 [-0,2|-0,8|-14| -2 |—-2,6

5
4

ITapu uwmces, 3amucadi y CTOBIUMKAaX TAOJMII, € PO3B’SIBKAMU PiB-
HaHHA 3x + 5y = 2. Ile piBHAHHA Mae 6e3Jiu pO3B’A3KiB.

Hagegitb npuknag piBHAHHS 3 gBoma 3MiHHUMMK. O LLlo Ha3nBaloTb pO3B’sI3KOM piB-
HSHHS 3 ABOMA 3MiHHUMK? O CchopmMynionTe 03Ha4YEHHS NMiHINHOTO PiBHSIHHA 3 [,BO-
Ma 3MiHHMMK. O HaBeaiTe npuknag MiHINHOrO PiBHAHHS 3 ABOMa 3MiHHUMKU. O HKi
PIBHSAAHHS 3 ABOMA 3MiHHMMW Ha3nBaloTb PiBHOCUIbHUMMK? O HAki BNacTMBOCTI Ma-
H0Tb PIBHSAHHS 3 ABOMA 3MiHHUMMK?

§ Fosb'sximo 3agaui ma buxonaime bnpabu

(Z] 1102. (Yeno.) Vraxirs piBHAHHA, IO € PIBHAHHAME 3 JBOMA

3MiHHUMU:
1) x2 — 3xy = 5; 2) 4x2 — bx — 1 =0;
3) 3x + 2y = 5; Hhx+y+z2=28;
5) x + 2x%2 = y — 3y%; 6) =+L 123
y 2z x
1103. (¥YcrHo.) Yu € miHifiHUM pPiBHAHHS 3 ABOMA 3MiHHUMU:
1)4x — 5y =9; 2) 3x2 — 4y = 5; 3) 2x + 11y = 0;
2
4)x+1=7; 5) Ox + 3y = 12; 6) 13x + 2y2 = 3?
y —
1104. YKaxiTh piBHAHHA 3 ABOMAa 3MiHHMMHU. fKi 3 HUX € JiHIAHMMMN:
1) 8x — 2y = 5; 2) 2x2 — 3y? =1; A x-2)(y+1-=5;
1 1 1
4) 4x — Oy = 8; 5) xyz = 12; 6)—x+—y=-?
) y ) xy ) Xtg¥=g
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1105.

1106.

1107.

1108.

2]

1110.

1111.

1112.

1113.

1114.

1115.
1116.

1118.

1119.

218

(YcrHo.) Yu € mapa uuces po3B’A3KOM PiBHAHHA X — Yy = 0:

1) 4; 9); 2) -1; 1); 3) (0; 0)?

Yu e mapa uncea x = 2; y = 3 po3B’sIBKOM PiBHAHHA X + Yy = 5?7
SHAUIITH IIle TPU PO3B’A3KU I[HOI'0 PiBHAHHS.

Axi 3 map umcen (10; 1), (1; 10), (7; 2), (7; —2), (9; 0) € posB’sz-
KaMu piBHAHHA X — Yy = 9?

Axki 3 map umcen (2; 1), (2; —1), (0; 5), (1; 3), (-1; 5) € pos3B’sA3-
KaMu DiBHAHHA 2x + y = 57

1109. Posp’si3koM AKUX PiBHAHB € mapa uucea (—1; 3):

1) 2x — 17y = 53; 2) 3x2 + y2 = 12;
3) (x — 3)(y + 2) = —20; 4) Ox + 4y = -12;
5) 0x + Oy = O; 6) x2+1=y2-"7T2
Posp’si3koM AKUX PiBHAHB € mapa umces x = 2; y = —1:
1) 3x +y=5; 2) x2 + y? = 3;
3) 2x + Oy = 4; 4) x(y + 3) = 14;

1
5)0x + 0y =T; 6)§x+y:0?
3SHaIITh TpU OYIb-AKUX PO3B’I3KM PiBHAHHAI:
)x+y=-3; 2) x — 2y =5.
SHAUIITh TpU OYIL-AKNX PO3B’A3KMN PiBHAHHSI:
Dx—y=2; 2)x + 3y =0.

CriaaniTe JIiHiliHe piBHAHHSA 3 ABOMAa 3MIiHHMMMN, PO3B’A3KOM
SIKOTO € Tapa Ymcesl X = 3; Yy = —2.

Ckiaamite JiHifiHEe PiBHAHHSA 3 ABOMAa 3MiHHUMMU, PO3B’A3KOM
ssKoro € mapa uwuces (—2; 0).

Bupasite 3 piBHAHHA 5x + y = 7 3MiHHY Yy uepe3 3MiHHY X.
Bupasite 3 piBHAHHA X — 3y = 9 3MiHHY X Uepe3 3MiHHY V.

1117. 3 sminifinoro piBHAHHA 3x — 2y = 12 BupasiTs:

1) smiHHY y uepes3 3MiHHY X; 2) smMiHHY X uepes 3MiHHY Y.
BupasuBmiu B piBHAHHI 3MiHHY Yy 4Yepe3 3MiHHY X, 3HAWUIITh
IBa OyAb-AKUX PO3B’SI3KMW PiBHAHHI:

1) x+y=29; 2)5x+ty="T

3) 3x — 2y = 15; 4) 6y — x = O.

BupasuBmu B piBHAHHI 3MiHHY y uepe3 3MiHHY X abo 3MiH-
HY X 4epe3 3MiHHY Y, BHAUAITH TPU OyIb-IKUX PO3B’A3KMU PiB-
HAHHA:

1) x — 2y = -8; 2)Tx—-—y=9;

3) 3x + 2y = 6; 4) 5x — Ty = 12.




cucmemu NiHilHUX piBHSAHb 3 0BOMA 3MIHHUMU

o

1120. ITapa uucesn (—5; p) € po3B’sisKoM pPiBHAHHA 2x — y = —13. 3Haii-
IiTh p.

1121. Ilapa umcen (n; —1) € po3B’siIBKOM piBHAHHA 3Xx + S5y = 4. 3HaAN-
IiTh n.

1122. 3uaiigite m, Ak mapa uncesa (—1; —3) € po3B’A3KOM PiBHAHHA:
1) 8x + 9y = m;
2) mx — 2y = 9.

1123. Ina axkoro sHaueHHsa d mapa uucea (2; —1) € pos3B’s3KOM piB-
HAHHSA:
1) 7x — by =d; 2) 3x + dy = 8?

1124. 3uaigiTe 1Ba AeAKNX PO3B’A3KU PiBHAHHS

2 —y)=3(x + y) + 4.

1125. Cepen po3B’a3KiB piBHAHHA X + 3y = 20 sHaliTh mapy piBHUX
MisK c0o0010 ymces.

1126. 3HafigiTes p, AKIIO:

1) mapa (p; p) € posp’siskom piBHAHHA 4x — 9y = —10;

2) mapa (p; —p) € posB’sizkoM piBHAHHA 17x + 12y = 105.

1127. 3uaiigiTh yci mapu HaTypaJbHUX YKCE], AKi € po3B’sI3Ka-
MU PiBHAHHA:

1) 2x +y=-T
2) 3x + 2y = 5;
3) x + Ty =15;
4) xy="1.

©) Bnpabu gra nobmopenns

2x +1
1128. dyHKIit0 3a7aHO (OPMYJIO Y = xr . 3aIOBHITH y B3OIINTI
TaOJINII0, OOUMCIMBIIN BiATIOBiAHI 3HaUueHHa DYHKITiI:
-3 —2 -1 0 1 2 3 4
Yy
1129. CopocriTk Bupas i 3HaiAiTh MOr0 3HAUCHHS:
1) (x — 10)2 — x(x + 80), axmpo x = —0,83;
17
2) (bm + 3)2 — (bm — 3)2, axkmo m = ~ 80"
1130. Bigomo, 110 a + b = -1, ab = —6. 3HaligiTHL 3HAUEHHS BUpPAa3iB:
1) a2b + ab?; 2) a% + b2
3) (a — b)% 4) a® + b3.
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XKummeba mamemamuka

1131. PosgpibHa 1iHa migpyuyHuKa AJjs 7 KJjacy cTaHOBUTHL 360 rpwH,
mo Ha 20 % Buie 3a onToBy miHYy. CKiJIbKM KOIITYBaTUMYThb
28 TaKuUX MiAPYyYHUKiB, mpuAOaHUX OJA 7 KJacy, 3a OIITOBOIO
minoro?

Tligzomyimecs go bubuenns Hobozo mamepiany

1132. Ilob6ynyiiTe rpadik adiHiTHOI QyHKITIT:
Dy=x+3; 2)y=-2x+1;
3) y=0,6x + 2; 4) y = 2.

@ Likabi 3agaui — nomipkyd ograue

1133. lano mgBa TpunudpoBUX uUmciIa, cyMa AKUX AiauTbesa Ha 37. IIi
YymcJia 3amucan B PAIOK oxHe 3a ogHuM. JloBeniTh, 1110 oTpuMa-
He B TAKUH CIIOCi0 ImecTuiimdpoBe YMCIO TaKOXK TiauThed Ha 37.

§ 26. 'padik niHinHOro piBHAHHA 3 ABOMA 3MIHHUMMU

Npadik piBHAHHA 3 ABOMA 3MiIHHUMMU

Koxnay mapy uwmce, 1m0 € po3B’A3KOM PiBHAHHSA 3 ABOMAa 3MiHHU-
MU X i Yy, MOKHA TO3HAUUTU HA KOOPAMHATHIN IJIOIIMHI TOYKOIO, a0-
cryca AKOlL — 3HAUeHHA X, a OpAUHATa — 3HAUEeHHA Y. YCi TaKi TOUKU
YTBOPIOIOTD 2paiK PiBHAHHS 3 080MA 3MIHHUMU.

I'pagixom pienanna 3 0deéoma 3MIHHUMU X 1 Y Ha3HBaIOTh
¢irypy, mo ckaagaerscsa 3 ycix TOYOK KOOPAMHATHOI IJIONIWHM,
KOODAMHATH AKHX € PO3B’A3KAMH I[LOT0 DiBHAHHSA.

Npadik piBHSAHHSA ax + by = ¢, y AKOMy xo4ya 6 oguH
3 KoediuieHTIB a a6o b BigMiHHUM Big HYNS
3’acyemo, AK BUTIALac rpadik JiHilTHOro piBHAHHSA 3 IBOMA 3MiH-
HMMMHA.

m ITo6ynyBatu rpadik Jixnifimoro piBHAHHS 3 [ABOMA
° 3MiHHEME 5x + 2y = 8.

Posg’ssanns. Bupasumo 3MiHHY Yy ueped B3MiHHY X, MaeEMO:
2y = —5x + 8. Omxe, y = —2,5x + 4.

dopmyna y = —2,5x + 4 sazmae JiHiINHY (QyHKIIifo, rpadikoM sgKOi
e npama. usa mobynoBu rpadika cKJaazemMo TabJIUIfi0 3HAYEHb X i Y
IS IBOX HOT'O TOYOK:
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cucmemu NiHilHUX piBHSAHb 3 0BOMA 3MIHHUMU

X 0 4
Y 4 -6

I'padik dyurmoii y = —2,5x + 4 3o00paskeHo Ha MaJIIOHKY 26.1.
Ockinbku piBHAHHA ox + 2y = 8 Ta y = —2,5x + 4 € piBHOCUJIBL-
HUMH, TO MNOOyZOBaHA IpsAMa € TaKOoX i rpadikoM piBHAHHS
5x + 2y = 8.

YA YA
4
11 11
ol 3 1 x ol § x
%‘)( ~2| 0x+3y=-6
=
\
fo!)
61
Mau. 26.1 Mau. 26.2

m IlIo6ynyBatu rpacdik JiHiiHOTO pPIBHAHHA 3 JIBOMA
aminHuMEu Ox + 3y = —6.
Posg’sizannsa. PiBuanaa Ox + 3y = —6 piBHOCUJIbHE DPiBHAHHIO
y = —2. lle ninitina QyHKIid, rpadgikomM AKOl € mpAMa, mapaJejbHa
oci x, 1o npoxoauTk uyepe3 Touky (0; —2). I{to mpamy 300paskeHo Ha
MaJroHKY 26.2. BoHa Tako:x € rpadikom piBHAHHA Ox + 3y = —6.

3a JOIOMOroi0 aHAaJOTIUHMX MIipKyBaHL MOYKHA IIOKasaTH, II0
rpadgikoM OyAbL-AKOro JIiHIAHOTO pPiBHAHHA 3 [OBOMAa 3MiHHUMU
ax + by =c, e b # 0, € mpama.

Posrisaemo Bunagok, Koau b = 0.

m ITo6ynyBatu rpadik piBuauua 2x + Oy = 8.

. Posg’sazannsa. Po3B’A3KOM HaHOrO PIBHAHHS € KOMKHA IIapa d4unuces
Burnany (4; y), me y — Oyab-ake umcao. Hanmpukaan, (4; —2), (4; 0),
4; 3), (4; 7,5) — Texxk PO3B’SIBKU AAHOTO PiBHAHHA. 'padik piBHAHHA
CKJIAJAETHCA 3 YCiX TOUOK, abCImCcH AKUX JOPiBHIOIOTH 4, a OpAUHA-
™ — Oyab-AKi umcaa. TaKi TOYKM yTBOPIOIOTH HNPAMY, SKa IIPOXO-
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O
. muThb uepes Touky (4; 0) mapasenbHo oci y. I{io mpamy 300paxkeHO
Ha MaJIloHKy 26.3.

I'pacdikom piBHAHEA ax + by = ¢, y sAKoMy Xoua 0 OmUH
3 KoedimienTiB a a6o b BigMimEm# Bix Hyas, € mpama.

YA OI? YA T YA
S 0x+1,7y =5,1 g
+ 3 =
= -+
~N ]
17 14 | 1
o 1 4] x ol 1 x ) ol 1x
Maum. 26.3 Mau. 26.4 Man. 26.5

Ha wmamooHKY 26.4 300pakeHo rpadik piBHAHHA
*0x + 1,7y = 5,1, To6TO e rpadik piBHAHHA Yy = 3, a HA MaJIOH-

Ky 26.5 — rpadik piBHAHHA %x + Oy = -1, To6T0 X = —3.

1) Illo6 mo6yayBaTu rpacdix piBHAHEA Yy = M, JOCTATHBO IO3HA-
yuTH Ha oci y Touky (0; m) Ta mpoBecTH uepe3 Hei mpsaMy
napaJjiebHo oci x.

2) Illo6 nmobyayBaTu rpadik piBHAHHA X = n, JOCTATHBO IIO3HA-
YUTH HA oci x¥ Touky (n; 0) Ta mpoBecTH uepe3 Hel mpAMY
napajeasHo OCi y.

MNpadik piBHAHHA Ox + Oy = ¢
Posrisimemo BUIIafoK, KOJAW B JiHIMHOMY piBHAHHI ax + by = ¢
obuaBa KoedimieuTu a i b JOPiBHIOIOTH HYJIIO.

m Hexait a = 0, b = 0, ¢ # 0. Toxgi maemo piBHAH-
*Ha Ox + Oy = ¢, manpukaan Ox + Oy = 2. Ile piBHAHHA He Mae

po3B’aA3KiB, OT:Ke, Iioro rpadik He MICTHTL "KOLHOI TOUKH, a TOMY
He icHye.

I IGERNS Hexait a = 0, b = 0, ¢ = 0. Toxmi maemo piBHAHHSA
* Ox + Oy = 0. Bygp-aka mapa unces € po3B’sI3KOM IThOT'O PiBHAHHA,
a #oro rpaikomM — yci TOUKU KOOPAUHATHOIL IJIOITUHU.
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O
[(—77 LLlo HasmBaloTb rpadikom piBHSAHHSA 3 ABoMa 3MiHHUMK x | y? O fAka dirypa € rpa-
g iKoM piBHSAHHA ax + by = ¢, y AKOMy xoda 6 oguH 3 koediuieHTiB a abo b BigMiH-
HUK Big Hyna? O Ak nobyaysatu rpadik PiBHAHHA y = m, Ae m — 4ncno; rpadik
PiBHSIHHS x = n, Ae n — 4Yncno?

1138.

1139.

1140.

1141.

1142.

1143.

1145.

1146.

Fosb sximb 3agaui ma buxonaime bnpabu

1134. (Vero.) Uu manexkuts rpadiky piBHAHHA X + y = 6 Touka:
D 55 1); 2) (4; -2); 3) (1; 6); 4) (6; 0)?

. SIki 3 Touor A(4; 0), B(1; 3), C(3; —1), D(0; 4), E(5; 1) mamexxaTb

rpadiky piBHAHHA x — Yy = 4?
1136. Yu npoxoauTh rpadik piBHAHHA 7x + S5y = 25 yepes TOUKY:

1) (7 —4); 2) (55 -2); 3) (-1,4; 7); 4) (35; —44)?
. I'padhiku axux piBHSAHB IIPOXOAATH uepe3 Touky P(—2; 3):

1) 7x + 9y = 15; 2) 17y — 4x = 59;

3) Ox + 5y = 15; 4)%x+%y=—1;

5) Ox + Oy = 5; 6) 1,7x + 1,2y = 0,2?

HoBenits, m1o rpadikm piBHAHBL 5x — 8y = —66, Ox + 3y = 21 Ta
Ty — 4x = 57 npoxogATh ueped Touky M(—2; 7).

HasBiTh aBi m0BiJIbHI TOUKM, AKi Haje:KaTh rpadiky piBHAHHSA
2x — 5y = 20.

3HaligiTh [nOBI TOYKHM, AKi HaJexarh rpadiky piBHAHHA
3x + 2y = 12, i aBi TOuKHU, AKi fOMy He HaJe)KaTb.

IloOynyiiTe rpadix piBHAHHSI:
D)x-—y=5; 2) 0,5x + y = 3;
3) x + 3y = 0; 4) 0,2x — 0,4y = 2.
ITo6ynyiiTe rpadik piBHAHHA:

1) x +y=06; 2)y — 2x = 0;

3) x — 0,5y = 4; 4) 2x + 3y = 5.

3anuilriTh gKe-HeOyIb JiHifiHe PiBHAHHA 3 ABOMA 3MiHHUMW,
rpadik AKoro mpoxoauTh yepes Touky P(1; —3).

1144. Ha rpadiky piBHAHHA 2x + 3y = 7 BUOpaHO TOYKY 3 abc-
nucoio —4. S3HAUIITL OpANHATY ITiel TOUKHU.

Ha rpadiky piBuaaHa 5x — Ty = 16 B3ATO TOUYKY 3 OpAMHA-
Toro —2. fIka abcruca B 1iel TouKu?

IToGynyiiTe rpadik piBHAHHS:
1) Ox + 2,5y = 12,5; 2) Tx + Oy = —14;
3) 1,9x = 5,7; 4) 3y = —-7,5.
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1147.

1148.

1149.

1150.

1151.

1152.

1153.

1155.

224

IToGynyiiTe rpadik piBHAHHS:
1) 3x + Oy = —12; 2) Ox — 1,2y = 3,6;
3) 1,8y = 7,2; 4) 4x = 6.
3anuIniTh piBHAHHA, rpadikm AKUX 300pakKeHO HA MAaJIIOH-
Kax 26.6—26.9.
YA YA YA YA
1__
T ——— 1+
0 1 x
17 11 >
L A - l A - 0 1 x
ol 1 |x of 1 =
Max. 26.6 Maux. 26.7 Ma. 26.8 Maux. 26.9

3a AKOro 3HAueHHs m rpadik piBHAHHI:

1) 5x + Ty = m TpoxoauTH Yepe3 MOYaTOK KOOPAUHAT;

2) mx + 2y = 14 npoxoguTs uepe3 TOUKy (2; —3);

3) 3x — 4y = m + 2 mpoxoauTh yepes TOUKy (—1; 5)?

He Bukonyiounm moOymoBHM, 3HAWAITL KOOPAMHATH TOYOK IIepe-
TUHY T'pa@iKiB piBHAHBb 3 0OCAMU KOOpPAMHAT:

1) x + Ty =-21; 2) 5x — 3y = 15.

He Burkonyiounm moOymoBH, 3HAWAITL KOOPAMHATHM TOYOK IIepe-
TUHY Tpa@ikKiB piBHAHBb 3 0OCAMU KOODPAMHAT:

1) 8x + y=18; 2) —Tx — 2y = 28.
IToOynyiiTe rpadik piBHAHHA:

x y 1
1) 2(x +y)— 3y =1; 2) ——==—.
) 2(x +y) — 3y )2 3" &
IToGynyiiTe rpadik piBHAHHA:
1) 5(x — y) — 4(x + y) = —T; 2)§+%:1.

1154. He BuKoOHyIOUM HOOYIOBU, BH3HAUTE, Uepes sIKi Koopmu-
HaTHI KyTU OPOXOAUTH rpadik piBHAHHA:

1) 2x — 6y = 0; 2)3x +y=0;

3) 1,9x = 190; 4) -8y = 720.

IloGynyiiTe B opmHiMT cucremi KoopamHaT rpadikm piBHAHD
2x + 3y =61i4x + 6y = 8. Hu neperuHatorbcda 1i rpadiku?

O



cucmemu NiHilHUX piBHSAHb 3 0BOMA 3MIHHUMU

x-3 y+4 _ T
5 3 15°

o

1156. IloOynyiiTe rpadik piBHAHHA

©) Bnpabu grs nobmopenns

o 1 . .
1157. Ilpamy mpomnopIifinicTs 3amano (GopMyJIon Yy = —Zx. 3HaUIITh:

1) sHauenu4a y, axkmo x = —8; 0; 12; 20;
2) sHaueHHda x, axkoio y = —2; 3; 10.

1158. IlogafiTe y BUIVIAAI MHOTOUYJIEHA BUPA3:

1) 64a2 — (8a — 1)? + 14a;

2) m?2 + 4n?2 — (m + 2n)2 — 12mn;
3) 2m(m — 5) — (m — 5)%;

4) (x — 3)(x + 5) — (x + 1)2.

1159. ABTOMO0OiIE Ta aBTOOYC OLHOUYACHO BUIXaJu HA3yCTPiu OLUH
ogHOMY 3 MyHKTIB A i B, Bigcranb mixk axumu 240 km. IIIBua-
KicTh aBTOMOOiNS Ha 20 KM/rop GijbIla 3a IMIBUIKICTH aBTOOY-
ca. 3HAUAITh IMBUAKICTH aBTOOyca Ta MIBUAKICTH aBTOMOOiJIA,
SKIII0 BOHU 3YCTpPijiucA ueped 2 I'of MHicJasA BUI3Ay, IIPU IILOMY
aBTOMOOLIb 3pOOMB HA IJIAXY IIiBrOAUHHY 3YIUHKY.

Kummeba mamemamuka

1160. Maca HOBOHAPOMKEHOI TUTUHU B CEPEIHHOMY MAa€ CTAaHOBUTU
3 xr 300 r. fdAkmio 6aTbKO AUTHUHU € Kyplem, To ii maca Oyxe
Ha 125 r MeHIIIO0 BiJ] cepeaHboi, AKIIO K KYPUThL MAaTH — MEH-
mioio Ha 300 r. BusuauTre, CKiJIbKM BifICOTKiB Macu BTpaudae gu-
THHA IPU HAPOIKeHHi, AKIIO:
1) kyputs ii 6aTBKO; 2) KypuTh ii Mmaru.
Biamosigs OKpyIVIiTE OO IiJTNX BiICOTKIiB.

Tligzomyimecs go bubuenns Hobozo mamepiany

1161. IloGynyiiTe B onaHiit cuctemi KoopauHAT Trpadiku GyHKITii
y=00x+2iy=5— x. 3a rpadikoM 3HAUAITH KOOPAUHATU
TOUYKU 1X IIEepeTuHY.

@ Likabi 3aga4i — nomipkyi ogHave

1162. oBenith, 110 AJiA OyIb-IKOTO 3HAUEHHA X 3HAUEHHS BUPa3y
x8 — x° + x2 — x + 1 € UnCJAOM JOZATHUM.
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§ 27. CucteMa ABOX NiHiAHNX PiBHSAHDb 3 ABOMA
3MiHHMMM Ta il po3B'a3ok. Po3B’a3yBaHHa cucteM
NiHiHKUX piBHSAHDb 3 ABOMA 3MiHHUMM rpadiuHo

MoHAaTTA Npo cMcTeMy piBHSIHb 3 ABOMA 3MiIHHUMMU
Ta il po3B'A30K

m 3a Habip (ap6 i Habip HeH3IiB pasoM 3alJaTHAIN
96 rpH, mpuuomy Habip ¢apb O6yB Ha 16 rpH mopokumii 3a HAOip
nmeu3JiB. CKiabKku KomiTye Habip ¢dapbd i ckinbku — HaOip meH3IiB?
Poss’sazannsa. Il1o 3agauy MoKHa PO3B’si3aTy apu(PMEeTUIHUM CIIOCO-
6oM (o missx) abo 3a TOIOMOTOI0 PiBHSAHHS 3 OJHi€I0 3MiHHOI0. A 111
ii MO)KHa poO3B’A3aTH 3a MOIIOMOIrOI0 JiHilHMX pPIBHAHL 3 JBOMA
3MiHHUMH.

dAxmio BapricTe Habopy ¢apbd IMO3HAUUTH Uepes3 X I'PH, a HaOOPy
IIeH3JIiB — uyepe3 Y I'PH, TO, BPAaXOBYIOUM, II[0 BOHU PA30M KOIITY-
10T 96 T'pH, OTpUMaeMoO pPiBHAHHA: X + Yy = 96.

Ockinbku HAOip Gapbd moposkumit 3a Habip meHsaiB Ha 16 rpH, TO
Ma€eMo Ille OfHe PiBHAHHA: X — Y = 16.

OTrpumau ABa PiBHAHHA 3 ABOMAa 3MiHHUMH, AKi € MaTeMaTUYHOIO
MOJIeJIJII0O 3aJadui.

11106 posB’sa3aTu 3amaudy, MOTPiOHO 3HANWTH TaKi 3HAUEHHS 3MiHHUX
x iy, AKi 6 0JHOYACHO IIePETBOPIOBAJIN Y IIPABUJIbHY PiBHICTH KOXK-
He 3 OTPUMAHUX PiBHAHBb, TOOTO 3HAUTHU CIIJLHUIN PO3B’A30K ITHX
PiBHAHB.

Koo € KinbKa pPiBHAHB, A SAKUX ITOTPIOHO 3HAWTU CIIIbHUNA
pO3B’A30K, TO KaKyTb, III0 IIi PiBHAHHA YTBOPIOIOTH cucmemy pié-
HAHb. 3alINCYIOThL CHUCTEMY PiBHAHB 3a JOIOMOIOI0 (DirypHOi IyIK-
ku. CkaaJileHy 3a YMOBOIO TaHOI 3a7aui cucmemy NiHIUHUX Pi6HAHD
3 0éoma 3MiHHUMU 3ATIUCYIOTh TakK:

x+y =96,
x—y =16.

Po3B’a3KOM KOKHOTO 3 PiBHAHBL CHUCTEMU € IIapa 3HAUeHb 3MiHHUX
x = 56, y = 40. Ii HasUBAIOTH PO36’A3KOM CUCMeMU PiBHAHb.

Posé’azkom cucmemu piéHAHb 3 060MA 3MIHHUMU HAZHBAIOTH
napy 3Ha4eHb 3MiHHMX, AKa € PO3B’A3KOM KOXKHOIO 3 PiBHSHB
CHCTEMH.

Poaé’sazamu cucmemy piénanb 0O3HAYA€ 3HAUTH BCi 1i pO3B’A3KH
abo noBecTH, IO PO3B’A3KIB HEeMae€.

w
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MpadiuHmMmM cnoci6 po3B’'A3yBaHHS CUCTEMU NiHIAHUX
PiBHSIHb 3 ABOMA 3MiHHUMM

I posB’sa3yBaHHA CUCTEMU JIHIHHUX PiBHAHBL 3 ABOMAa 3MiHHU-
MU MOKHa BUKOPHCTOBYBaTHu rpadiku piBHAHb. Takuit cnoci6 poss’s-
3yBaHHA CHCTeM DIBHAHb HAa3WBAIOTh zpagivnum. Posrigremo iioro
Ha IPUKJIAII.

x+y=>5,

M Posp’sazaTu cucreMy piBHAHB
) yp 3x - 2y = 0.

. Po3g’azannsa. IlodyayemMo B ofgHiNT KOOpau- UA
HaTHi#T naomuHI rpadiku 000X pPiBHAHD Y
(man. 27.1). KoopauHatu KOMKHOI TOUYKH v
nmpamoi, I € rpadikoMm piBHAHHSA oy
x + y =5, € po3B’sIBKaMHU IIEPIIIOTO PiBHIH- A(2; 3)
HS CHUCTEMHU. AHAJIOTiYHO KOOpPAWHATHU X
KOKHOI TOouKM mnpamoi 3x — 2y = 0 1- <\
€ PO3B’I3KaMHM JOPYroro PiBHAHHA CHUCTe- — >
mu. KoopamHaTy TOUKKM NEePeTHHY IIUX 12 5\x
NIPAMUX € PO3B’SI3KaMM i IepIoro, i apy-
roro piBHAHHSA, TOOTO € PO3B’ABKOM KOXK-
HOT'0 3 PiBHAHBL, OT)KE, i PO3B’IZKOM JAHOI Mar. 97.1
cucreMu piBHAHDL. OcKinbKu rpadixky me-
peTuHaIThCA Jullle B Toulli (2; 3), To cucreMa Mae eTUHUNA PO3B’s-
30K x = 2; y = 3. IlepeBipkoo (mificTAaHOBKOIO B KOKHE 3 PiBHAHD
CHCTEMHU) BIIEBHIOEMOCS, IO I Iapa Yuces AiMCHO € PO3B’sI3KOM Ja-
HOl cuctemu. lleit po3B’sI30K MOKHA 3amucaTru e Tak: (2; 3), me Ha
IePIIOMY MicIli — 3HaUeHHsA 3MIiHHOI X, a Ha APYroMy — 3HAUeHHS
3MiHHOI1 .

Bionosiov: (2; 3).

3ayBa)kuMo, 1110 rpadiunmii crocid 3a3Buuail Ja€ 3MOTr'y 3HAXOIU-
TU PO3B’A3KU JIUIIIEe HAONMIKEHO. Y HNPUKJIAAL 2 mepeBipKoo MU Iepe-
KoHaJucs, 1o mapa (2; 3) € TOUHUM PO3B’A3KOM.

Posriissremo cucreMu nBOX JIIHIMHMX PiBHAHL 3 JBOMAa 3MiHHUMU,
Y KOXKHOMY 3 AKMUX Xoua 0 oguH 3 Koe(ilieHTiB mpu 3MiHHUX X i Y
BimmimHui# Bin Hyas. 'padikamMum 060X piBHAHB CHUCTEMHU € IIPSIMi.
Tomy saKIIO i OpAMiI IepeTHHAIOTHCSA, TO CHUCTEMa MAae€ €INHUN
PO3B’A30K, AKINO NPAMi He mepeTHuHaIThCA (ITapaJjesbHi), TO cucTeMa
He Ma€ PO3B’I3KiB, AKIIO HNpsAMi 30iraoTbcsA, TO cCHUCTEMAa Mae 0esJriu
PO3B’A3KiB.
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O
Om:xe,
mo0 po3B’A3aTH cHCcTEeMy PiBHAHL rpadiuHo, AOLIALHO OTPUMY-
BATHCH TAKOl MOCHIZOBHOCTI aiii: r

\’

1) no6yxysaTu rpadikn piBHAHD CHMCTeMM B OTHii KOODIMHATHIMN

IJIOIIHHI} r

2) 3dHAMTH KOOPAMHATH TOYKH meperuny rpadikis abo BmeBHH-
THCH, 0 BOHHA He NnepeTMHaThea (€ mapadeasaumvu) abo 36i-
raloThca;

N J

\

3) AKII0 KOOPIMHATH TOYKH IIEPeTHHY € LLIMMM YHCJIAMM, TO
BMKOHATH NepeBipKy; AKIIO — Hi, TO pO3B’A30K CHCTEeMM BH3HA-
9YuTH HAOJIHMIKEHO;

(N

\’

4) 3anmucaTH PO3B’A30K y BiAmOBiab. )
p 3x + 2y = 6,
(ITEEEED Poss’sisatu cucremy pi
\ B’sI3aTH CHCTEeMYy PiBHAHDb 6x + 4y = 24.
E Poszé’szanns. 1-it cnoci6. Ilodoymyemo 7\

rpadpiku piBHAHL B OJHIA KOOpAWHAT-

Hi#t miromuHi (Mmaja. 27.2). I'padiku pis-
HAHb € IlapaJIeIbHUMHN [OPAMUMHA,
OT)Ke, He MAIOTh CIILJIBHOI TOUKM, TOMY
cucTeMa pO3B’SI3KiB He Mae.

OCKLIBKM MaJIOHOK He Ja€ MOTPiOHOI Tou-
HOCTi, IIepecBigumTHCH, IO CHUCTEeMa He
Ma€ PO3B’I3KiB, MOKHA I iHAKIIIE. :
2-it cnoci6. lloginuBmiu o0MABI YacTUHH
IPyroro piBHAHHA Ha 2, MaTHMEMO:

3x + 2y = 6,
3x + 2y = 12. Mamn. 27.2

OueBupgHO, I1I0 HEe iCHye TaKMWX 3HAUYEHb SMiHHUX X 1 Y, IJd AKUX OU
OHOYACHO BUKOHYBaJIMCA piBHOCTI 3x + 2y =61 3x + 2y = 12.
Or:xe, cucTeMa PiBHAHDb PO3B’A3KiB He Mae.

Bionosiov: Hemae po3B’sA3KiB.
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o
I JIGE:RR Po3B’A3aTu cUCTEMY PiBHAHD

2x —y =4,
6x -3y =12.

Poss’szannsa. 1-t cnocio. Ilobymyemo yA
rpacgiku piBHAHb B OOHINI KOOpAWHAT- W
HiA mmromuai (Maa. 27.3). I'padiku N
piBHAHB 30irarThCA, TOMY JaHA CHCTE-
Ma Mae 0Oesiiu posB’sskiB. Byab-axa
rmapa 4mucej, II[0 € PO3B’SIZKOM IIEPIIIOTO
PiBHSAHHSA, € po3B’a3KoM i apyroro. 11106
3amicaTy OO0 CHUCTEeMU BiAmoBigb, BHpa-
3UMO Y Uepe3 X 3 MepIIOro PiBHAHHA:
y = 2x — 4. Tak, Oynb-AKa mapa 4yuceJs
Buraany (x; 2x — 4), ne x — OOBiJIbHE
YHCJIO, € PO3B’A3KOM JIAaHOI CHCTEMMU.

RY

2-it cnoci6. Iloginusinm oOUABI YacTUHA
OIPYroro PiBHAHHA Ha 3, MATHMEMO:

2% —y = 4, Man. 27.3

2x —y = 4.

OueBUIHO, III0 MAEMO ABa OSJHAKOBUX PiBHAHHSA, OT)Ke, iXHi rpadi-
Ku 30irarorbeda. [lani Mipkyemo Tak camo, AK y I-my cnocooi.

Bionosiov: (x; 2x — 4), 1e x — OOBiJbHE YMCJIO.

KuTancbki MatemaTukn BMIiNU po3e’sisyBaTtv CUCTEMMU

A we paniye... NIHINHMX pPIBHAHbL LWe AOBi TUCAYi pokiB TOMY. BOHMK

BUHAWLLMWN 3aranbHUA METOA PO3B’A3yBaHHS TaKuX
cUCcTeM, NPUYOMY He TiflbkM 3 OBOMA, a M 3 OINbLUOK KiNbKICTIO PiBHSAHb
i 3MiHHWX.

A gaBHborpeubkuin matematuk fiodanT (6n. Il cT. oo H. e.) po3B’a3yBaB
i AedKi cMcTeMn HEMiHIMHUX PIBHAHb 3 ABOMA 3MiHHMMW. TOMY Hagani piBHAH-
HS 3 KiflbKOMa 3MiHHMMW, ONS SSKUX NOTPIOGHO 3HANTWN PO3B’A3KN B HaTypanb-
HUX Yncnax (HatyparnbHi PO3B’A3KN PIBHAHHSA), CTanyu HasueaTtu AiodpaHTo-
BUMM PiBHAHHAMMN.

[((? Lo HasnBaloTb PO3B’SA3KOM CUCTEMMW PiBHAHL 3 ABOMa 3MiHHMMK? O Lo o3Havae

o

po3B’asaTtn cuctemy piBHsAHb? O CKinNbkM po3B’A3KiB MOXE MaTu cuctemMa ABOX fi-
HIMHUX PIBHAHb 3 ABOMa 3MiHHUMU? O AK po3B’si3aTn cUCTEMY OBOX NiHIMHKX piB-
HSIHb 3 ABOMA 3MiHHMMW rpadivHO?
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§ Fosb sximb 3agaui ma buxonaime bnpabu

i1| 1163. (VYcHo.) fIka 3 maHUX CHUCTEM € CHUCTEMOIO MBOX JIiHIMHUX
PiBHAHDL 3 IBOMAa 3MiHHUMIH:

x+y=3, 3x +2y =5,
1) 2)

x-y2=09; Tx -4y = 3;

2x — y= 9, £ = 29
SR 91y

y= x—y=-9?
. x+y="7,
1164. (VcHo.) Yu € pO3B’A3KOM CHCTEMHU PiBHAHB 1 mapa
x—y=

YMCeJI:
1) 3; 4); 2) 4; 3); 3) (6; 1)?

xX+y=2>,
1165. fIka 3 maHUX map YUCeJ € PO3B’I3KOM CHUCTEMU { Y 1
xX—-y=
1) (5; 0); 2) (25 3); 3) (3; 2)?
1166. (VcHo.) Crinbku po3B’A3KiB Mae cucrtema, rpadgiku piBHAHD
K01 300paskeHo Ha MaJioHKYy 27.4? Ha manoukry 27.5?7

yn/ yA
11 1
: > N .
i \\C AN
Man. 27.4 Maun. 27.5
@ 1167. (YcHo.) Hu € nmapa uuces (—2; 1) po3B’A3KOM CUCTEMU:
x+2y =0, S5x+ Ty = -3, 2x =5-9y,
3x — Ty =-13; 9x - 11y = 29; Ty —12x = 317
1168. fIka 3 map (3; —4), (7; 2), (4; —3) € PO3B’I3KOM CHUCTEMU:
) 2x -3y =17, 9 2x -7y =0,
5x + 2y = 14; 3x + 5y =317
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1169.

1170.

1171.

1172.

CkaanmiTe cucTeMy JIHIMHMX pPiBHAHb 3 JBOMa 3MiHHUMIH,

PO3B’ABKOM AKOI € Imapa YmuceJI:

D 1 -3); 2) 4; 5).

3HANIITh KOOPAMHATH TOUKHU IIepe-
TUHY NPAMHUX, AKi 300pakeHO Ha
MaJoHKY 27.6. 3anuImiTe Bigrmo-
BiIHY IIMUM IOPAMHUM CHCTEMY
piBHAHL. IlepeBipTe pPO3B’I30K,

OifACTaBUBINM KOOPAMHATU 3HAMIE-
HOI TOYKU B KOJKHE 3 PiBHSIHb.

Posp’sa:kiTh rpadiuHo cucTemMy piB-
HSAHbB:

= —X, = 2x, Mau. 27.6
1 Yy 2) Yy an
y=4+x; y=3+ux;

x+y=2, 4 2x —y =1,
x+2y =-1; x—-y=4.

Posp’ss:kiTh rpadiuHO cucTeMy PiBHSAHB:
Yy =X, Yy = —2x,

1 2

){y:6—x; ){y:4—x;

3) x—-y=1, 4 3x+y="17,
x -2y =4; x+y=3.

1173. Ilapa (2; —5) — pPO3B’A30K CUCTEMU PiBHAHb {

3HalgiTh a i b.

2x + by =
ax —6y =

RY

9,
13.

1174. 3uangits a i b, axmo mapa (10; —2) € Po3B’A3KOM CHUCTEMHU PiB-
ax -5y =17,
HAR {Sx +by =9.
1175. Posp’s:kiTh rpagiuHo cucTeMy PiBHAHB:
2x +3y =13, 26+ Ty =12,
{3x—y=3; {3x—2y=—7.
1176. Posp’st:kiTh rpadiuHo crucTeMy PiBHAHB:
n {2x -3y = -10, 0 {Zx + b5y = -4,
6x —y=2; Tx — 2y = 25.
o
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1177.

1178.

1179.

1180.

1182.

1183.

1184.

1185.

232

O
3’acyiiTe, UM Ma€ CUCTEMa PO3B’SI3KHU 1 CKiJIbKU:
1 2x —y =5, 9 0,5x —y =4,
3x+y="T; -x + 2y = -8;
x+5y="1, ) x+2y =0,
y = -0, 2x; 2x+y =0.
Yu mae cucreMa PO3B’SIZKU i CKiIBKH:
x+y="1, x —2y =5, x =2y,
1) 2) 3)
3x —y =0; 2x -4y =T, 1,5x -3y =0?
. ) . 2x +y = -3, )
Posp’sakiTh rpadiuHo cucTemy piBHAHB Ilepesip-
x + 5y = 4.
Te, YN € OJEPKAaHUUA PO3B’I30K TOUHMM. UM € PO3B’A3KOM JaHOL
1 2
CHCTEMU TIapa YmceJt (—2 —; 1 —J ?
9 9
. . . X+ 3y =1, .
Posp’saskiTh rpadiuHo cucTemMy piBHAHB 3 4 Ilepesip-
x—-y=4.

Te, YA € OHeP:KaHUi PO3B’A30K TOUHUM. UYu € po3B’sA3KOM [1a-
HOi cuctemu mapa uucea (1,9; 1,7)?

1181. He Bukonyiouu 1mo0ymoBu, JOBEIIThH, ITI0 CHCTEMA PiBHIHD

x—Ty =8, y
HEe Ma€ PO3B’sIBKiB.
_4x + 28y = 31 P
He BuKoHyHOUM m0OOyIOBM, [OOBENiTH, IO CHUCTEMA PiBHAHb
2x + b5y =18, ) )
Mae 0e3J1iu po3B’A3KiB.
-3x - 7,5y = -27

3x+y =25,
-9x — 3y = -15.

CkiJIbKH BCHOI'O PO3B’A3KiB BoHa Mae? Po3B’aKiTh ii.

3HaUgiTL AKi-HeOyab PO3B’A3KH CHUCTEeMU {

Po3B’sa:KiTh cucTeMy PiBHAHD:

3x — 2y =5, 9 x + 3y = -4,
—6x +4y = -10; 3x +9y =12.

Ho piBuarHA x + 3y = 5 m00epiTh Apyre piBHAHHA TaK, 1100
ollep:KaHa CHUCTeMa PiBHSHb MaJia:

1) sinirre onfuH PO3B’A30K;

2) 6e3tiu pPO3B’A3KIiB.
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o

1186. o piBusaHHA 2x — y = 7 mobepiTh Apyre piBHAHHA TakK, 100
oJlep)kaHa CICTeMa PiBHAHDL He MaJja POo3B’A3KiB.

@ Bnpabu gad nobmopenns

1187. dAxi 3 Touor A(4; —2); B(0; 0); C(-1; —5); D(1; 2) HanexaThb rpa-
(¢iky mpamMoil IPOMmOPIiHOCTI:
1) y = —0,5x; 2) y = 5x?

1188. CmopocriTh Bupas:
1) Tm(m — 3) — 3(m — 2)(m + 2);
2) (1 - 2x)(2x + 1) — Bx — 1)%;
3) 2x + 3y)* — (x + 3y)(2x — y);
4) (4a — 5b)(5b + 4a) — (2a — 5b)2.

1189. JlosexiTs, mo Bupas —x2 + 8x — 17 nna OyAb-AKUX 3HAYEHb X
HaOyBae JIMIlle Big’€eMHUX 3HAUeHb. SIKOro HaMOiJBIIIOrO 3HAa-
uyeHHsA HaOyBae Ieil BUpas3 i AJaA SKOro 3HaUeHHS X7

Kummeba mamemamuka

1190. Tapud ma mocayru Takci B OAHiINI 3 KOMIIaHill-IepeBi3HUKiB
(hopmyeThcA Tak: Mmacaskup cmjauye mo 6 rpH 3a KOXKHUU KiJo-
MeTp HLIAXY Ta gojaTkoBo 30 I'pH 3a mpuisa MaminHu. 3amaii-
Te (QopMyJIOI0 3aJieKHICTH BUTpAT p (Y I'PH) HA OAHY MOI3AKY
BiJ MOBXKUHU HIIAXY S (Y KM).

8 Tligzomyimecst go bubuenns Hobozo mamepiany

1191. Bupasith 3 piBHAHHA 3MiHHY Y uepe3 x abo x uepes y:
1) x — 4y = -5; 2)8x—-y=1;
3) 2x — 3y = 5; 4) 3x + 5y = —10.

@ Likabi 3aga4i — nomipkyd ograve
1192. IIpunycrumo, 110 Bupas (4 — 3x)202% zanucano y Burisagi MHo-
rouseHa. S3HAUAITL cyMy KoedillieHTiB IIbOro MHOT'OUJIEHA.

§ 28. Po3B'ssyBaHHeA cucTeM ABOX NiHIHHUX PiBHSAHD
3 ;BOMa 3MiHHUMM CNOCO60OM N CTAaHOBKY

MoHaTTa npo cnoci6é nigcTaHOBKU

I'padiurnmii coci6 pos3B’A3yBaHHA CHUCTEM PiBHAHBb € JOCUTH I'DO-
MiBZKUM i 0 TOTO K He 3aBXKAM JIOIIOMArae 3HANTU TOYHI PO3B’A3KU.
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O

Posrnsuemo inmmi (#He rpagiufi) cmocobu po3B’sA3yBaHHSA CHUCTEM JIi-
HifHUX PiBHAHBL 3 JBOMAa 3MIHHMMM, iX HA3WBAIOTh AHAJAIMUYHUMU.
ITounemo 3i cnocoby nidcmanoéxu.

2x+y =3,

Posg’ . : 1
m. 03B A3aTU CUCTEMY PIBHAHb {—3x + 4y = -10. 0

L4 . . .

: Posé’azannsa. 3 mepuioro piBHAHHA BHPAa3uMO 3MiHHY Y uepe3 3MiH-
HY x: Yy = 3 — 2x.
IlinrcTaBuMo Bupas 3 — 2x y Apyre piBHAHHA 3aMmicTb y. Maemo:

y =3 - 2x,
{ 3 B (2)
-3x +4(3 - 2x) = -10.
Tenep npyre piBHAHHA cucTeMu (2) MicTuTh Jjuiie sMminay x. Po3s’a-
JKeMmo moro: —3x + 12 — 8x = —-10;
—11x = -22;
x = 2.
IligrcTaBuMo uywmcyo 2 3amicTh X y piBHicTE Yy = 3 — 2x. Ogep:KumMo
BiATIOBiiHE 3HAUEHHA J: Yy =3 — 2 * 2;
=-1.
ITapa (2; —1) € po3B’sI3KOM KOKHOTO 3 PiBHAHB cuctemMu (2), oTKe,
€ posB’askom cuctemu (2). Ila mapa € po3B’sI3BKOM KOYKHOI'O 3 piB-
HaHb cuctemMu (1) i Tomy € posp’siskom cuctemu (1).

Bionosiov: (2; —1).

PiBHOCUNbHI cncTemMun piBHSAHDb

CucremMu piBHSHB 3 ABOMA 3MIHHMMH, AKi MarOTh OXHI M Ti cami
PO3B’A3KHM, Ha3WBAIOTh piénocunvHumu. CHCTeMH, AKi He MalOTh
po3B’A3KiB, TAK0X BBasKaIOTh PiBHOCHJIBHUMM.

Posp’asyiouu cucremy (1) crrocoboM mifcTaHOBKU, MU 3aMiHMIU Ii
piBHOCUJIBHOIO i cucTeMoio (2), Apyre PiBHAHHA AKOI MICTHJIO JUIIIEe
OOHY 3MiHHY.

Anroputm po3B'A3yBaHHA CUCTEMMU JIHIMHUX PIBHSIHb
3 ABOMaA 3MiHHMMU CNOCO60M MiACTAHOBKMU

IlocaimoBHicTs mifi, AKOI cJif AOTPUMYBATHUCHA, PO3B’A3YIOUU CHU-
cTeMy JIIHIAHUX PiBHAHB 3 JBOMAa 3MiHHUMU CNnOCOO0M NiOCMAHOBKU,

3x -7y =1,
4x + 9y = 38.
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O
Iis Pesyavmam
1 | BupasuTtu 3 ssKoro-HeOyab PiBHAHHS CHCTe- 3x =1+ Ty,
MU OJHY 3MiHHY uepes APYyry (HampurJam, _1+7y
3 IIepPILIOro) x = 3
2 | Omepoxanuii 1Ja 1iel sMiHHOI BMpas Iij- 1+ 7y
4. + 9y =38

CTaBUTHU B IPYyTre PiBHAHHS CUCTEMU

3 | Posp’si3aTtu omepskaHe piBHAHHA 3 ofHiero [4(1 + Ty) + 3 - 9y =3 - 38,

3MiHHOIO, TOOTO BHAWTH 3HAYEHHA IIiel 4 + 28y + 27y = 114,

3MiHHOI 55y = 110,
y=2
4 | BHaiiTm BiAmoBigHe I#i 3HadyeHHA ApPyTOL 1472
3MiHHOIL X = 3 ’
x=25
5 | 3anucaTtu BinmoBigh Bionosidv: (5; 2)

Cmooci6 mifcTaHOBKM 3PYYHO 3aCTOCOBYBATH TOAi, KOJau xXoua O

oauH 3 KoedimieHTiB mpu 3mMinHuX x a6o y mopiBHioe 1 abo —1. Came
3MiHHY 3 TaKHM Koe(dilieHToOM JIOMiJIbHO BHPA3UTH Uepes iHITy.

CrocoboM IificTaHOBKM MOJKHA PO3B’A3aTH H iHIIIL CHCTEeMMU.
4(y + 3) — 3(x — 1) = 40,

+E——=—.

m Pogp’sizaru cucremy < x+2 y-—4 1

3 2 3

Poszé’sazannsa. Y 1eprioMy pPiBHAHHI CHCTEMH PO3KPHUEMO IYiKKMH,
a o0mABi yacTMHU APYTOro PiBHAHHS IIOMHOKHMO Ha 6. Martumemo:

4y +12 - 3x + 3 = 40,
20+ 2)+3(y —4) =-2.
CropocTuBIIN KOXXKHE 3 PIBHAHb CUCTEMHU, 3BeleMO ii 10 BUIVIALY:

-3x +4y = 25,
2x + 3y = 6.
Hami sactocyemo cmoci6 migcraHoBKuM. Bupasmmo 3 Imepmioro pis-
25+ 3x . .
HAHHA J 4epe3d X: Y = SRR IlizcTaBuBIIM Iell BuUpas y ApyTe
PiBHAHHSA 1 PO3B’A3aBIIIU HOr0, OAEPIKUMO, ITI0 X = —3.
. . . . . 25+3-(-3)
Hani sHaiimeMo BiAINOBigHe OMY 3HAUYEHHA Y: Y = — Y

ToOTO ¥ = 4.
Bionogiov: (—3; 4).
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@ Akoi nocnigoBHOCTI Ain cnig AoTpUMYyBaTUCS, PO3B’A3YI0YM CUCTEMY ABOX NiHIAHMX
& PiBHsIHb 3 ABOMA 3MiHHMMW CNOCOBOM NiACTaHOBKN?

¥

(EA

1194.

1196.
1197.

1198.

1199.

236

Fosb ' sximb 3agaui ma buxonaime bnpabu

1193. (Ycno.) ¥V axriini 3 piBHOcTell 1-3 mpaBMJIBHO BUKOHAHO
. s . {x = 7y -5,
ITiICTAHOBKY JJIsI PO3B’SI3YBaHHSA CUCTEMU PiBHAHb
1) 2x + 3(7y — 5)=9;
2)2+(y—-5)+3y=29;
3) 2(7y —5) + 3y =9.
fAka 3 piBHOCTEH € TPaBUJIbHO 3aCTOCOBAHOIO IIiJCTaHOBKOIO
, . y=4x+3,
JLIs1 PO3B’A3YBaHHA CHUCTEMU PiBHAHD
Tx +2y =97
1) 74x + 3) + 2y = 9;
2)Tx+2—-(4x+3)=19;
3) Tx + 2(4x + 3) = 9.
1195. Po3B’s2KiTh c11oco60M MifICTAHOBKU CUCTEMY PiBHSAHb:

Tx =21, 6x -y =17,
2x -3y = 3; -2y =10.
PosB’a:kiTh cucTemMy piBHAHB:
x=y+2, =x-3,
ni 21"
4x — 8y = 20; 5x + 2y = 29.
3HaligiTh PO3B’A30K CHUCTEMU PiBHAHD:
—4x =8, y=x+3H,
1) 2)
5x — 2y =4; Tx + 3y = -5.
3HAUIITh PO3B’A30K CHUCTEMU PiBHAHD:
x+y="1, xX—y=-2, -x=0,
1) Y 2) Y 3) Y
2x+y=9; x —2y =5; 4x +y =15;
5x + 2y = 2, x—-3y="1, 6 5x — 3y = -19,
x —2y =10; 2x -3y = -3; 2x+y =-1.
Posp’s:kiTh cucTeMy piBHSHB CIOCOOOM IIiJICTAHOBKU:
x+y=4, x-y=0,
IR 21 )
3x +y = 6; x—2y =8§;




cucmemu NiHilHUX piBHSAHb 3 0BOMA 3MIHHUMU

O
_x:—5, 3x -2 :6,
3) Y 4) Y
2x +y =4 x+2y =2.
1200. He BukoHy0OUMN IIOOYZOBHM, 3HAWAITH KOOPAUHATH TOUKH IIEpe-
TuHYy rpadikiB piBHaEr X + y =4 1 2x + 3y = 9.
1201.

1203.

1204.

1205.

1206.

1207.

He BukoHyoOumM 1moOymoBHu, 3HAWAITh KOOPAUHATH TOUKU IIEpe-
TuHy rpadikis piBHaE x —y =3 i 3x + 2y = 14.
1202. Po3B’s:kiTh cucTeMy PiBHSHD:

3x +4y =0, 8x — b5y =141,
{2x—7y:29; 2 {4x+3y:—7;
2a -5b =0, 10m - 2n = 39,
{—7a +4b = 27, 4 {Qm +4n = 38.
PosB’aKiTh cucTemMy piBHAHB:

4x + 3y =0, 2x + 9y = -H9,
{5x—7y:—43; 2 {5x—4y:38;
3p-Tq=0, 6a —Tb =51,
{2p+9q:41; {2a+3b:—15.

3HAWIITh PO3B’A30K CHUCTEMU PiBHAHD:
T(x—-3)+8=4+5x, 4(x+y)-3y =2,
{4(x—y)—7y=6,5; {9(x—2y)—6x=—11.
Po3B’s1:KiTh cucTeMy pPiBHSHD:
4(x +y)—8y =4, 8(x+y)—12y =6,
{7(y+1)—(y+3) =19; 2) {6(3x—y)+18x =13.

PosB’sa:KiTh cucTemMy piBHAHB:
1

1) g(x—y) =9 {0,2(2x+y) =3,
1(x+y) _ 7 0,7(x —4y) = -1,05.
3

3HAUIITh PO3B’ABKM CHUCTEMU PiBHAHD:

%@x+w:1&

{Qﬂx+m:12 .

0,6(x - y) = 9; %@_3m=14
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x+1 N y-1 -1,
(4] 1208. Posp’skiTh cucreMy piBHAHB: 5 3
x+2 y+2
+ = 2.
6 3
x ; 4 LY 4;1 11 1,
1209. Po3B’s1:KiTh cuCTEMY PiBHSHD:
x+7 y-4
+Z—=2.
3 7

1210. HoBenitp, mio rpadiku piBEAHb 2x — 3y =4 i 4x — 6y = 9 € na-
pasIeIbHUMU IPAMUMU.

1211. 'padik dysrnoii y = kx + | npoxoxuths uepesd Touku M(9; 1)
i N(-6; —4). 3naiigite ki .

1212. I'padikom ¢yHKIII y = kx + | € mpaMa, II0 IPOXOAUTH Yepe3
Touku A(—2; —4) i B(4; 11). 3agaiiTe 1m0 QyHKIIit0 (hopMYyJIOHO.

1213. [lna AKX 3HAUYEHb M CUCTeMa PiBHAHB:

1 2x +y = 8§, o
4x + my =10 HE Mae€ PO3B'ABKIB;
" 3y N 5, 0 i ’ )
mx —12y = 20 Mae 0essIiu po3B’A3KiB?

©) Bnpabu grs nobmopenns

1214. Tlob6ynyiiTe rpadik GyHKIiI, 3amanoi GopMysiow y = gx 3a no-

moMororo rpadika 3HaANIITh:

1) sHauennda y, axkmo x = —6; 0; 3.

2) 3HaueHHA X, Aad axux y = —2; 0; 4.
1215. PoskamiTe Ha MHOXKHUKYN MHOT'OYJICH:

1) 9m?2 + 12m5 — 18m3; 2) 3x1y? — 9x2y3 + 12x3y;

3) ab — 6 — 2a2 + 3a*; 4) pg — 6p + p? — 6q.
1216. [JoBeniTh, 110 PiBHAHHSA HEe MAa€ PO3B’A3KiB:

1) x2+4-=0; 2) x2 — 6x + 13 = 0;

3) 4x2 — 12x + 16 = 0; 4) x®+ x + 2= 0.

Kummeba mamemamuka

1217. Ilixg yac uuieHHs 3y0iB MaTH BUTPAYae BOAY €KOHOMHO (ZOKU
YUCTUTHL 3y0M, KpPaH 3aKpPydye), a 0aTbKO I[LOTO HE POOUTE.
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cucmemu NiHilHUX piBHSAHb 3 0BOMA 3MIHHUMU

3a mMoKasHUKAaMU JiUNJIbHUKA BOOU OiTH BCTAHOBUJIU, III0 MATU
BUTpauae miopauky 1,5 g Boau, a 6aTbKO — BIBiui OijbIire.

1) Ha ckinbku; jiTpiB Bomm miomicArA OisbIrle BuTpadae 6aTh-
Ko, Hix matu?

2) Ilpaxmuuna disaavuicme. JlisHaiiTecs, CKinbKM Komrtye 1 M3
BOJAY Yy BAaIlill MiCIIeBOCTi, Ta BM3HAUTE, CKiJIbKMN KOIITiB MOKe
3a0IIAUTH I poamHa 3a Micand (30 aHiIB), AKIIO OAaTBKO ITif
yac YUINeHHA 3y0iB TaKkoK Oyle eKOHOMHO BUTpPavaTH BOIY.

@ Likabi 3aga4i — nomipkyd ograve
1218. Akmo mo6YyTOK YOTHMPHLOX IIOCTIOBHUX HATYPAJBHUX UYHCE]

30impmmuTy Ha 1, TO BiH AOpiBHIOBATHME KBaApaTy JesdAKOro Ha-
TypaJbHOTO uucia. JloBenits 1ie.

§ 29. Po3B'a3yBaHHsA cucTeM ABOX NiHIHHUX PIBHSHD
3 ;BOMa 3MiHHUMM CNOCO6OM AOAABAHHS

MoHaTTa npo cnocié popaBaHHSA

Temep pPoBTIAHEMO Ile OAWH AHAJITUYHHUN CIOCI0O PO3B’A3yBaHHA
cuCTEeM [ABOX JIIHIAHMX pPiBHSHL 3 ABOMA 3MIiHHMMH — cnoci6 doda-
éannsa. Po3B’sa3yioun cucTteMy CIiocoO0M AomaBaHHA, MU IEPEXOINMO
JI0 PIBHOCMJIBHOI il cucTeMM, OfHE 3 PiBHSAHL AKOI MiCTUTHME TiJIbKH
OJIHY 3MiHHY.

o . [Bx+5y =1, 1)
M' 03B’SI3ATH CHCTEMY DIBHSAHB: | 5y = -22.

Posg’sizannsa. Y uit cucremi rKoedimienTu npu 3MiHHIN y € mpoTu-
JeKHUMHU dYHCJIaMHW. 3HAWAeMO CyMy JIiBUX YaCTHUH PiBHSHL CH-
CTEMH i cyMy IIpaBUX iXHiX YacTHH. 3pO3yMiJIo, ITI0 IIi CyMHu OyaAyTh
Mixk cobOoro piBHmMH. CyMa JIiBMX YacTMH MICTHTH NMOLIOHI momaH-
KU, TOMY B pe3yJIbTaTi AoJAaBaHHA OTPUMAEMO DPIBHAHHA 3 ONHIEIO
3MiHHOIO: Tx = —21.

HonaBaHHA PiBHAHBb CUCTEMU, IK€ MU 3aCTOCYBaJId, Ha3WBAIOTh 10-
yjeHHuM 000a8aHHAM. 3aMiHUMO ofHe 3 piBHAHB cuctemu (1), Ha-
IIPUKJIAJ Tepile, piBHAHHAM 7x = —21. MaTumemo cucremy:

Tx =-21,
4x — dy = —-22.
3 mepirioro piBHAHHA cucteMu (2) maemo: x = —3. IlizcraBuBImm 11€

3HAUEHHA B JApyre DiBHAHHA cucteMu (2), omep:KuMo, 1o y = 2.
Omxe, mapa uuces (—3; 2) € po3B’sa3koM cucremu (2).
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. IlepekoHaemocsi, 10 I Hapa 4YWCeJ € He TiJIbKU PO3B’A3KOM CHU-
cremu (2), a i1 pos3B’askom cuctemu (1). [[aa 1poro B KoKHe 3 piB-
HAHBb cucteMu (1) migcTraBUMO 3aMicTh X YHMCJIO0 —3, a 3aMiCThb Y —
yucao 2. Toxi B aiBii yacTWHiI IIepHIOro PiBHAHHS OIEPIKUMO
3-(3)+5-2=1, orske, 3HAUEHHs JIiBOiI i mpaBoi yacTmH 30ira-
I0ThCs, TOMY I1apa (—3; 2) € po3B’sI3KOM IIEPIIIOr0 PiBHAHHA. Y JiBii
YacTUHI APYyroro piBHAHHA omxep:kumo 4 - (—3) — 5 - 2 = —22, T00TO
3HAUEHHS JIIBOI YaCTUHU PiBHAHHS JOPiBHIOE 3HAUEHHIO IIPaBOI M0Oro
yactTuau. OTike, mapa (—3; 2) € po3B’I3KOM 1 APYyroro piBHAHHSA CH-
cremu. Ockinbku mapa umces (—3; 2) € po3B’sI3KOM KOXKHOT'O 3 PiB-
HaHb cuctemu (1), To BoHa € po3B’sa3koM cuctemu (1).

Omxe, cucremu (1) i (2) marOTh OOWH i TOII caMUii PO3B’A30K, TOMY
€ PiBHOCUJIBHUMU.

Bionosiov: (—3; 2).

AnropuTtm po3B'A3yBaHHA CUCTEMMU NIHIMHUX PIBHSIHb
3 ABOMaA 3MiHHUMM CNMOCO6OM A0OaBaHHSA

Cooco6oM momaBaHHA 3PYYHO PO3B’A3YBATU CUCTEMU, Y PiBHAHHAX
AKUX KoedimmieHTH mpu OfHIiN i Ti# caMiil 3MiHHINA € TPOTHUJICKHIMU
YUCJIaAMU.

3ayBaKuUMO, IO OyAb-AKY CHCTEeMY JiHIiiHMX PiBHAHBL 3 JBOMA
3MiHHMMM MOKHA 3BECTU [0 BUIVIALY, 3PYUYHOTIO OJIs 3aCTOCYBaHHS
crioco0y JomaBaHHsA. Po3riameMo Iie Ha IPUKJIAII.

5x + 2y = 10,

m Poss’asaTu cucremy
. Tx+4y = 8.

Poss’szannsa. PiBHAHHA 11i€l cucTeMu He MiCTATH IPOTUJIEKHUX KO-
edimieHTiB IpM OJHAKOBUX 3MiHHUX, IO HE € 3PYUYHUM IJS CIIOCO-
0y momaBaHHs. AJjle AKIO IIOMHOMHUTH OOHIBI YacTHMHHN IIEPIIIOro
PiBHAHHA HA 4YUCJIO —2, TO Koe(imieHTH npu 3MiHHI#N y B 000X piB-
HAHHAX CTaHYTh HpPOTUJIEKHUMHU. Ilicas IbOro MOKHA IIOYJIEHHO
JOJATH PiBHAHHS CHUCTEMH. 3aIHIIEeMO Iie PO3B’A3aHHd:

5x +2y =10, | -(-2)
Tx+4y = 8;
—10x — 4y = -20,
Tx +4y = 8§;
-3x =-12,
x =4.
240 O
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o

. IlizcTaBuMO 3HAalileHe 3HAUECHHSA X V APYyre PiBHAHHS CHUCTEMH, 1100
gHantu y. Orpumaemo: 7 - 4 + 4y = 8, 3BigKHM y = —5.

{x =4,
OcTaTouHO MaeEMOo:

y=-5.
Bionosiov: (4; —5).

ITocnimoBHicTh miii, AKOI CJIiJg JOTPUMYBAaTHCS, PO3B’SA3YIOUU CU-

cTeMy JiHIHHMX PiBHAHL 3 ABOMAa 3MiHHUMU cnoco6om 000a8aHHA,
PO3TJIAHEMO Ha IIPUKJIAJI CHCTEMU

Tx -4y =2,
5x + 3y =19.
Hia Pesyavmam
1 | IlomHOM’MTH 32 TOTPEeOM OOMABI YACTUHU OMHOTO | (74 — 4y=2, |-3
yy 000X PiBHAHL CHCTEMM Ha TakKi umcia, II00
KoedilieHTH Npy OAHIN 31 3MiHHMX cTaau IIPO- ox +3y =19;|-4
TAJEHKHUMU YNCIAMUI _
21x -12y =6,
20x+12y =76
JomaTy moYJIeHHO PiBHAHHS CHCTEMU 41x = 82
Posp’sazatu omep:kaHe PIBHAHHSA 3 OOHIE€I0 3MiH- x =2
HOIO
4 | IlincraBuTHU 3HaAlOeHe 3HAUEHHSA 3MiHHOI B omHe | 7 - 2 — 4y = 2,
3 pPiBHAHB MOYATKOBOI cucTeMu i 3HaWTm Bigmo- | -4y = —12,
BifgHe 11 3HAUeHHA iHIIOI 3MiHHOI y=3
5 | 3anucaru Bimmosigb Bionosiov: (2; 3).

@ #Akoi nocnigoBHOCTI Ain cnig 4OTPUMYBATUCH, PO3B’A3YOUN CUCTEMY OBOX MiHIMHUX

o

pPiBHSIHb 3 ABOMA 3MiHHMMW COCOBOM OOOaBaHHA?

§ Fosb'sximb 3agaui ma buxonaime bnpabu

=

1219. (VcrHo.) flke piBHAHHA OAEPIKUMO, AKIIO ITOYJEHHO OMAA-

MO PiBHAHHSA CUCTEMU:
2x+y =",
{Sx -y =28;
4x + 3y =9,
{—4x +y=1?
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1220.

1221.

1223.

1224.

1225.

1226.

1227,

242

O
(Veno.) Ha sike umciao MOTPiOHO TMOMHOMKUTH OOMIBI YacTHHU
IepIIoro PiBHAHHA CHUCTEMU, I00 y PIBHAHHAX KoedillieHTH
Ipu 3MiHHINA Yy cTaju MPOTUJIEKHUMU:

2x +y =8, ) 4x + Ty =95,
3x — 2y =10; 3x +21y =77
Ha sike umciio moTpiOHO IMOMHOMKUTH OOMIBI YaCTUHU IIEPIIIOTO

PiBHAHHA, 100 Y PiBHAHHAX Koe(illieHTM npum 3MiHHiN X cTa-
JI TPOTUJIEKHUMMU:

) x—4y =9, ) 3x + Ty =19,
—2x + Ty =8; 12x - 8y = 4?

1222. (Vcrno.) HasBiTh cmoci6 (migcTaHOBKM UM JOAAaBaHHSA),
AKUM 3PpYUYHiIIle PO3B’sI3yBaTU CHUCTEMY:

3x+y=09, 9 5x +7y =8,
17x +19y =15; 10x -7y =17;
4x + 15y = 27, x+y =10,
12x + 17y = 49; 2015x + 2016y = 2017.
Po3B’s1:KiTh cucTeMy pPiBHSHB CIIOCOOOM JOJaBaHHS:
x+y=", 2x + 3,
nitrY 2) v=
4x+3y =17, 2x
3 4)
—4x —y =-5b; x+7y 5
Po3B’s1:KiTh cucTeMy pPiBHSHB CIIOCOOOM JOJaBAHHS:
2x —y =8, 3x +2 8,
1 y 2) y=
3x+y=12; -3x +by = —
Po3B’s1:KiTh cucTeMy PiBHSHBL CIIOCOOOM [JOJaBaHHSI:
2x + 3y = -1, %) Tx + 2y =5,
4x +3y =1; Tx — 3y =45.
3HANIITh PO3B’A30K CHCTEMU PiBHAHBL CIIOCOOOM JOMaBaHHS:
4x+y =17, 2x +3 5,
1 y 2) y=
Sx+y=-1; 2x —4y = —
3HANIITh PO3B’A30K CHUCTEMU PiBHAHD cnoco60M TomaBaHHI:
x+y=4, 3x -y =5,
1 Y 2) Y
3x — by = 20; 2x + Ty =11.
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c1>228. Po3B’sa:KiTh cucTemMy pPiBHAHB CIIOCOOOM IOJaBaHHS:
x—y=3, x+y=2,
1{2x+3y:1; 2 {5x—4y:25.
1229. Po3B’s1:KiTh cucTeMy PiBHSHD:
{7x +2y = -3, 0 {3x +5y =19,
-14x + 3y = 20; “x—-10y =1;
4x +5y =T, 2x+9y =-1,
3) {Zx -3y =-2; {7x + 36y = 8.
1230. Po3B’s1:KiTh cuCTEMY PiBHSHD:
3x+2y =1, 4x + 2y = 2,
{—Qx + Ty = 238; 2 {5x -4y =9;
ox +3y =1, 4m + 5b =5,
{15x—7y:51; {7m+20b=11.
@ 1231. 3HalgiTh PO3B’A30K CHUCTEMU CIIOCOOOM JOaBaHHSI:
2x+3y =1, 2a-3b =1,
{3x+5y=2; {3a+4b=2;
10m — 6n =18, 14x — 8y = -6,
{15m+7n =59; {21x+10y:2.
1232. 3HaigiTh pO3B’A30K CHUCTEMM CIIOCOOOM OO aBaHHS:
) {3x+4y:10, 0 {15x—3y:—15,
5x — Ty = 3; 20x -7y = —41.
1233. Posp’a:xiTh cucTeMy PiBHAHD:
) {5(x—2):2y—1, 9 {4(a+2b)—5a:0,4,
3(x+3)=12(y + 3); 7(3a —4b) + 3b =5, 9.

1234. Po3B’s1:kiTh cucTeMy PiBHAHB:
T(x+3)=3y +1, 9 4(m —-2n)—Tm = 9,6,
42-x)=5(y+1)+1; 5(4m + 3n) + 8n = -18,5.
E 1235. CxaaniTs piBHAHHS IpPsAMOi, rpadik AKOI IPOXOAUTH ue-
pes3 TOUYKU:
1) A4; —4) i B(12; -1);
2) M(-3; 6) i N(9; —2).
1236. I'padirk miHittHOI GQyHKIII mpoxoauTh uyepe3d TouKm (—4; 5)
i (12; 1). 3agaiiTe 110 (HyHKI[IIO (HOPMYJIOIO.
O 243
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1237. Po3B’s1:KiTh cucTeMy PiBHSHD:
2-x y+4 5

s T3 %% (x—-172 +y=(x+27° 23
x+4 2-y 5 2{
12 6 12
1238. Po3B’s1:KiTh cuCTEMY PiBHAHD:
x+3 y-4 3

1)

NE S ){(x—l)(y+z)=x(y—1),
x4, y+2_ 1 x(y +3) = (x + (Y - 2).
6 9 2
1239. 3’acyiiTe, Y Mae cucTeMa PiBHAHL PO3B’A3BKU i CKiJIBKH:
3x —y =2, —4x +3y =1,
{—6x + 2y = 5; 2 {—Sx + 6y =14.

©) Bnpabu grs nobmopenns

1240. Yu nanexartp rpadiry QyHKIii y = —4,5x + 1 Touku:
A(-2; 10), B(0; -1), C4; 17), D(10; —44)?

x+22+(@y-1% =2+ @+ 7>

1241. ITapa uucen (—2; —3) € PO3B’IZKOM CHUCTEMU PiBHAHD {

ax —2y = 8§,
bx—ay="1.
3uHangitey a i b.

1242. fIki ogHOUJIEHN HMOTPIOHO BIMCATH Y KJIITUHKHU, IO0 yTBOPHJIA-

Cs TOTOXKHICTD:

D (Tm-[12=[]-0]+ 25a8;

2) ([]+[])2=386p*+[]+ 12182
3)Bp +[ 12 =01+ 24p?m" +[];
4 ([]-1[D?=[]- 32mn2 + 16n4?

XKummeba mamemamuxa

1243. 1) Busmaute macy cKJagHUKiIB y caJsari «BiraminHwuii», maca
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ssxoro 400 r, AKIIT0 MOPKBU TaM y 4 pasu MeHIIIe BiJ 3araJibHOL
Macu caJjary, cejlepu — CTiJbKM CaMoO, CKiJIbKM ¥ MOPKBH,
sa6ayk — Ha 60 r GiybIre, HidK cesepH, TOpixiB — y 5 pasiB meH-
e, Hi’K MOPKBH, JIUMOHHOTO COKY — Yy 2 pasu MeHIIe, HiK To-
pixiB, i ITe cajaT MiCTHUTL OOUH 3YOUNK UACHUKY.

2) IIpakmuune 3a80anHs. I[i3HaWTecA pelENTH iHIIUX KOPHUC-
HUX 1 IPOCTUX y HNPUTOTYBaHHi cajaTiB, crmpoOyiiTe ix mpuro-
TyBaTHU Ta AOJAiTe OO CBOT'O paIlioHY.

O



cucmemu NiHilHUX piBHSAHb 3 0BOMA 3MIHHUMU

o

@ Likabi 3aga4i — nomipkyi ogHave

1244. Yu icHyroTh TakKi miii ymena x i y, AJA AKUX CIPaABAKYETHCA

piBuicTs x2 + 2018 = y2?

§ 30. Po3B'a3syBaHHs 3a4a4 32 ONOMOroOI0
CUCTEM NiHINHUX PIBHSHD

3agavya, MaTeMaTUUYHOKO Moo AKOT
€ cucTema piBHSIHb

Mu B:ke posriIAmaIn 3amavi, AKi MOMKHaA PO3B’A3aTHU 3a JOIIOMOTOIO

piBHaHBb. MaTeMaTUYHOIO MOJEJIJII0 3aJaui MoKe OyTH He TiJIbKU PiB-
HAHHSA, a 11 cucTeMa PiBHAHB. 3a3BUUYAll IIe CTOCYEThCSI THUX 3a1au, Je
HeBiJOMUMHU € 3HAUeHHs ABOX abo OijbIllle BeJIMYUH.

W 3a 7 mIOKoJaZHUX OATOHUYMKIB i 2 IJIMTKU HIOKOJIAmy

damaatuau 85 rpH. CKiIbKU KOIITye OATOHUYMK i CKiJIBKU IIJIUTKA
IIOKOJIany, AKIIO BioMO, IO TPU OATOHUMKHK MOOPOKUL 3a OJZHY
IINTKY Ha 3 TpH?

Poss’szannsa. Hexali 6aTOHUMK KOIITYE X I'PH, a IIJIUTKA IIIOKOJIAa-
ny — y rpH. Toxi cim 6aTOHYMKIB KOWITYIOTH 7X I'DH, a ABi IJINUTKU
mokoJsiany — 2y rpa. OcKigbKM pasoM 3a TaKy KiJbKicTh 6aTOHYM-
KiB 1 MJIMTOK HIOKOJIAAY 3aIljIaTUau 85 IpH, MAEMO PiBHAHHSI:

Tx + 2y = 85.

BapricTh TphOX 0ATOHUYMKIB CTAHOBUTH 3X I'PH, i BOHM JOPOXKYi 3a
IUINTKY ITIOKOJIaAy Ha 3 rpH. ToMy Oomep:KmMO IIe OJHe PiBHAHHS:
3x —y=3.

IT106 BimmoBicTM Ha 3aIIMTaHHS 3ajadi, M1 MAEMO 3HAWTU TaKi 3HAa-
YyeHHA X 1 Y, AKi 3aM0BOJIbHANM 0 oOMOBa pPiBHAHHSA, TOOTO 3a0-
BOJILHSJIN CUCTEMY PiBHSHD:

Tx + 2y = 85,
3x —y =3.
Posp’sa3aBmin 1110 cucTemy, Ofep:KuUMO, 1o X = 7; y = 18. OTKe, Bap-

TiCTh IIOKOJAZHOTO OAaTOHUMKA — ( T'PH, 4 BaApTiCTh ILJIUTKM IIIOKO-
adany — 18 rpH.

Bionosiodv: 7 rpH; 18 rpH.

3ayBaKuMoO, III0 ITI0 3ajauy, AK i gedAki iHmIi i3 mboro maparpada,

MOJKHA PO3B’sI3aTH i 3a JOIIOMOIOI0 PiBHSAHHS 3 OAHicI0 3MiHHOO. AJjle
YacTO CKJIACTH CHUCTEMY PiBHAHBL IO 3ajadyi IIPOCTilTe, HiXK CKJIACTH
o Hel PiBHAHHA 3 OAHICI0 3MiHHOIO.

o,
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Anroputm po3B’s3yBaHHA TEKCTOBOI 3aaaui
3a AOMNOMOIrolo0 CUCTEMM PIBHSIHb

Posp’sisyroun 3amauy 3a JOIIOMOTOI0 CUCTEMU DPiBHAHB, CJIiJ JOTPU-
MyBaTHCs TAKOl IOCJIiJOBHOCTI Iiii:

1) nosnavumu Oeaxi 0s6i Hegidomi GenudUHU 3MIHHUMU (Hanpu-

Kaaod, x i y);

2) 3a ymoeoio 3adaui ckiacmu cucmemy pi6HAHb;

3) po3g’szamu odeprcany cucmemy;

4) npoaranizysamu 3HAUOeHI 3HAYEHHSA 3MIHHUX 6i0nogidHo 00

ymosu 3adayi, damu 6i0nosidv Ha 3anumaHHs 3a0ayi;

5) 3anucamu 8i0nosiowv.

m Sa 2 roj mporu Tedil i & roj 3a Tedi€lo MOTOPHHUI 4O-
* BeH gonae 120 xkm. 3a 2 rox 3a Teuiero i 1 rox mporu Tedii meit

. camuii uyoBeH npojsiae 51 KM. 3HalTH BJAaCHY MIBUIAKiCTL UYOBHA
i mBUAKicTE Teuii.
Poss’szannsa. Hexali BiacHa MIBUAKICTh YOBHA X KM/TOJ, a IIIBU/I-
KicTh Teuil — y kKMm/rox. Tomi HMIBUAKICTH YOBHA 3a TEUi€l0 PIiUKU
JOpiBHIOE (X + y) KM/ToZ, a IIBUAKICTH YOBHA NOPOTHU Teuii —
(x — y) km/rox. 3a 5 rox pyxy 3a Tediero UOBeH HoJae S(x + y) KM,
3a 2 rom mpoTtu Teuii — 2(x — y) KM, a pa3oMm Ie cTaHOBUTH 120 KM.
Maewmo piBHAHHA: 5(x + y) + 2(x — y) = 120.
MipKyrooun aHaJIOTiuHO, 3a YMOBOIO 3aJaui MOKHA CKJIACTU IIle OJHe
piBHAHHA: 2(x + y) + (x — y) = 51.

5(x +y)+2(x —y) =120,

2x+y)+(x—y) =51

x =16,5,

y=15.

Omxe, BacHa IMBUAKiCTL yoBHA — 16,5 KM/rom, a IMBUAKICTL Te-

yii — 1,5 Km/rox.

Maemo cucteMy piBHAHB: {

PoaB’a3aBIim AKYy, 0Iep KIIMO: {

Bionosiov: 16,5 km/ron; 1,5 xm/rox.

@ Akoi nocnigoBHOCTI Ain cnif AoTpUMyBaTUCS, PO3B’A3yodM 3aady 3a JONOMOror
8 CuUCTEMM PiBHAHL?

§ Fosb'axims 3agaui ma bukonaime bnpabu

iz] 1245. V nerkoatyieTUYHIiN CeKI[ii TpeHyoThcA 32 CIOPTCMEHM,
IIPUYOMY AiBUaT cepen HuX Ha 4 Oinbine, HidK xJjomiiB. CKijab-
KM OiBYAT i CKiJIBKM XJIOHIIiB TPEHYETHCA B IIill CEKIii?
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1246.

1247.

1248.

1249.

1250.

1251.

1252.

1253.

1254.

1256.

3a aBi roguHM Kyxap HajginuB 260 meabMeHiB, IIpuyoMy 3a
mepmry roguHy — Ha 20 meabMeHIB MeHIIle, HiXK 3a IpyTy.
CKiJbKY NEeJIbMEHiB HaAJIiOWMB Kyxap 3a IepIry IOAWHY i CKijb-
K — 3a apyry?

3a oJjiBelb i Tpu 30MINTH 3aILJIaTUJAN 32 T'PH, a 3a TPU OJIiBIIL
i somuT — 24 rpH. CKiJIbKM KOIITYE OAUH OJiBeIb i CKiJIbKU —
OIUH 3OIIUT?

3a 2 rox mimkwm i 1 rom Ha BeJIocHIEAi TYPHCTKA IIOZOJAJA
18 kM, a 3a 1 rog mimkm i 2 rog Ha Bejsocumeni — 27 KM.
3 AKOI0 IIBUAKICTIO TYPHCTKA pyxXaJacsd HiNIKKY i 3 AK0o0 — Ha
BeJsiocuneni?

Y Kaci kpamMHUIIi micasa mepeoOsiky saauminiaocs 12 MOHET IIo
50 k. i mo 1 rpH, ychoro Ha cymy 8 rpu. CKiJIbKM MOHET IIO
50 K. i cKisbKM mo 1 I'pH 3aJHIINIOCST B Kaci?

Byno mpun6ano 16 3omuTiB y KJIITUHKY i JiHIAKY, ychOro Ha
cymy 328 rpH. 30IIUT Y KJITHHKY KoiiTye 22 I'pH, a B JIiHIil-
Ky — 18 rpu. CKiJIbKY 30IINUTIB Y KJIITUHKY i CKiJIbKM 30MINTIB
y Ji"ifiky OyJsio mpuabamo?

3a 3 pyTboapHUX i 2 BoJseiboabHIX M Aui 3anmaaTuan 1088 rpH.
CkinbKu KoIITye (PyTOOJSbHUUA M’SY i CKiJIBKU BOJIEHOOJILHUI,
SAKIIO OBa BOJIeHOOJbHMX M’sT4i Ha 192 rpH mopo:kui 3a oguu
byToomBbHMIA?

2 akymyJsiaTopu i 3 6aTapeiiku pasoM KoMITyoTh 252 rpH. CKijb-
KM KOIIITYE OOUH aKyMYJIATOP 1 CKiJIBbKM omHa OaTapeiika, SIKIIIO
aKyMYJIATOP KOIITY€E CTLIBKU CaMoO, CKiJIbKU 3 Oarapeiku?

OcHoBa piBHOOEIPEHOTO TPUKYTHUKA Ha 2 cM OijbIla 3a ¥oro
O0iuHY CTOPOHY. SHAMIITHL CTOPOHU TPUKYTHHUKA, AKIIO HOTO IIe-
pumeTp AopiBHIOE 26 cM.

HoB:K1rHA TPAMOKYTHUKA Ha 8 M OiJibIia 3a MIUPUHY. SHAUIITH
JTOBXKUHY i IMUPUHY IPAMOKYTHHKA, AKINO HOT0 IEePUMETP M0-
piBHIOE 56 M.

1255. YoseH 3a 3 rox pyxy 3a Teuieio i 2 rog pyxy IpoTH Tedil
mosae 92 kM. 3a 9 rom pyxy 3a Teui€o YOBEH JOJIA€ BiJCTaHb
y 5 pasiB 0isbIlly, HiK 3a 2 To PyXy 03€poM. SHAUIITHL BJIACHY
IIBUOKICTh YOBHA Ta INBUAKICTL Teuii.

YoBeu pyxascda 2 rof 3a Teuiclo i 5 rog mportm Teuii, momosas-
mu 3a e yac 110 xm. IIIBuaKicT, YoBHA HIPOTU TeEUil CTaHO-
BuTh 70 % Bim mBHUAKOCTI yoBHA 3a Teuicio. S3HAKUIITHL BJIACHY
NIBUAKICTh YOBHA Ta HMIBUAKICTH Teuii.
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1257.

1258.

1259.

1260.

1261.

1262.

1263.

1264.

1265.

1266.

1267.
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3 nyukKTiB A i B, BiAgcTaHb MK AxuMHu 168 KM, 0JHOYACHO BU-
PYIIAIOTh BEJIOCUIIEIMCTKA i MOTOIMKJIIicT. SIKIITO BOHK OyAYThH
pyxaTmcs Ha3yCTpPiu OmHE OTHOMY, TO 3YCTPiHyThCA uUepes
3 rox. A AKIIO PyXaTHMYThCS B OJHOMY HAIPSIMKY, TO MOTO-
IIUKJICT Ha3goKeHe BeJIOCUIIEJMCTKY uepe3 6 rox. SHaWIITH
IIBUAKICTh KOMKHOI'O 3 HUX.

Cyma maBox umces AopiBHIOE 62. SHAWIITH KOMKHE i3 Umces, SKII0
70 % Bim ommoro i 60 % Big Apyroro pasom CTaHOBJIATL 39,6.
20 % Bix omuoro uwmcisa Ha 2,4 Oinbmme 3a 10 % Bix gpyroro.
3HaUgiTh i uMcsaa, IKINO iX cyMa JopiBHIOE 72.

Marepi pasom 3 moHBKOIO 42 poKu. Uepes pik MaTu cTaHe BTPH-
yi crapiroo 3a HoHBKY. CKiJIbKM POKiB KOKHill 3 HUX 3apas?

Posp’skiTh cucremy piBHAHB. CKIamiTh 3amauy, sika 0 po3B’s-
3yBaJiacd 3a JOIIOMOIOIO ITiei cucremm:

x+y=11, 9x + 3y = 15,
1{ y 2{ Y

x—y=>5; x—y=1.
Posp’skiTh cucremy piBHAHB. CKJagiTh, 3amauy, ska 60 poss’s-
3yBaJacs 3a JOIOMOI'OIO IIi€l cucTeMmu:

x—y=28, 2x +y =18,
1) 2
x+y=12; 3x —y = 2.

Y amuky i Komuky pasoMm 95 ab6ayk. AKIo KiJgbKicTs A0IYK
y AMIUKY 3MEHIIUTU BABiUi, a KiJbKicTb AOJAYK y KOIIUKY
30ismpmuTy Ha 25, TO AOJYK y AIUKY i KOIMIUKY CTAaHE IIOPiB-
HY. CKiJIbKU A0IYK Y AIIUKY i CKiIBKY — B KOIIUKY?

Cyma aBOxX umceJs AOpiBHIOE 45. 3HaAUIITH IIi umciaa, AKIIO
60 % Bix mepmroro 3 HUX JOPiBHIOIOTL 75 % Bim mpyroro.

. . . . 11
3HaUgiTL ABa uMcaa, AKIO ix cyma gopiBHioe 200 i o1 BiZ og-
. 3 .
HOTO 3 HUX JOPiBHIOIOTH 3 Big apyroro.

3Mmimianau aBa BUAU IIYKEpPoK BapTicTio 60 rpu i 75 rpH 3a Kijgo-
rpaM. Ilicaa doro yrsBopmaoca 20 Kr cymimri BapricTio 66 rpu
3a Kijorpam. Ilo ckinbKuM KijgorpamiB IIyKEPOK KOXKHOT'O BUIY
B3N OJIS CyMiImri?

3 nBox copTiB meumBa BapricTio 40 rpu i 55 rpH 3a Kijsorpam
yTBOpuUau 25 Kr cymimri BapricTio 49 rpH 3a kKimorpam. Ilo
CKiJIBKM KiJOrpaMiB meumBa KOXKHOTO BUAY B3SJIN?
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E’O

1269.

1270.

1271.

1272.

1273.

1274.

1275.

1276.

1277.

1268. ¥ ngBox 6GimoHax pasom Oyio 75 i oxii. Ilicas Toro Ak
IOJIOBUHY OJIil 3 mepIioro 0ijoHa IepeJuJn B APYyTuii, TaM OJIii
crajio B 4 pasu Oigbine, HixkK y mepriomy. Ilo ckinbKu JiTpiB
oJIii OyJ10 B KOKHOMY OifoHi crmouaTkKy?

Ha ngBox moawuax pasom 57 KHMMKOK. Ilicis Toro sk 3 meprrroi
MIOJINIII IEpPEeCTaBUIM 9 KHUIKOK Ha APYTY, TaM iX cTajJo BABiUi
OinbIrte, Hidk Ha mepiriit. ITo cKiIbKM KHMMKOK OYJIO Ha KOXKHIiN
MOJINIII cHoYaTKy?

3a 5 cBiTuiabHUKIB i 4 jgixtapuku samaatuanm 896 rpH. Ilicas
TOTO AK CBITMJIBLHMKMU IIOAeIeBIIaan Ha 15 %, a JiXxTapuku mo-
moposkuaau Ha 10 %, ofuH CBITUJIBLHUK i OOUH JiXTapUK pPasoM
cranu KomityBatu 196 rpu. fxoro Oyjia mouaTKoBa BapTiCTb
CBITHJILHUKA i KO0 — JiXTapuka?

IIBa KOHAMTEPCHKUX IEXU 3a JeHb MaJi Pas3oM BUT'OTOBUTU
300 Topri. Kosmu mepiiuii 1ex BUKOHAB 55 % cBoro saBpaH-
Hsa, a gpyruii — 60 % cBoro, BUABUJIOCS, IO IEPIINHA I€X BU-
roroBuB Ha 27 TopTiB OiybIle, HidK Apyruil. Ilo ckiaTbKu TOPTiB
MaB BUTOTOBUTHU KOYKEH IeX?

ARIo YMceJbHUK AaHOTO APoOy 30ijabImuTH Ha 7, To APiO mo-
. 2 .
piBHIOBaTHME 3 SKI0 3HAMEHHUK JaHOro Apo0y 30iJbIINTH

Ha 2, To api6 mopiBHIOBaTmMe 0,25. 3HAUAITH Hei Apio.

SAKIo uncenbHUK APoOYy 3MEHIINTHU Ha 2, TO Api0 mopiBHIOBa-
tume 0,5. HaromicTb, SKIIO 3HAMEHHUK APOOY 30iJBIINTH Ha

. . 1 . . . .
11, To npi6 mopiBHIOBaTHME § . BHaAUOITE mei Apio.

CKiJIBbKM TpaMiB KOMKHOTO 3 2-BiJICOTKOBOrO i 6-BiICOTKOBOIO
po3uYmMHiIB coJi moTpibHO B3ATH, 100 oTpuMmatu 200 r 5-Biaco-
TKOBOT'O PO3UUHY?

B ogHomy cmtaBi mictutrhes 9 % HUHKY, a B Apyromy — 24 %.
Ilo ckinmbKM rpamMiB KOMKHOT'O CHIJAaBy IIOTPiOHO B3ATH, IIOO
ozepKaTu 3JuBOK Macoro 260 r, mo micturs 15 % muHKY?

Yo1upu poxu TomMy OaTbKo OyB y 8 pasiB crapiiuii 3a cuHAa,
a gyepe3 20 poKiB 6aTbKO cTaHe BABiui cTapiinuii 3a cuua. CKijab-
KU POKiB KOXKHOMY 3 HUX 3apas?

Ao cymy nmudp gBomm@poBoro umciaa 30iJabpmInTH B 5 pasis,
TO BOHA JOPiBHIOBAaTHME CaAMOMY UYHCJIY. A SKIINO #oro mudpu
IOMIHATH MICISMH, TO BOHO 30iabHINTLCA Ha 9. SHAUAITHL IIie
YUCJIO.
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©) Bnpabu grs nobmopenns

1278. PoskjagiTe Ha MHOMKHUKKM MHOTOUJICH:
1) m2 + 10m + 25; 2) ¢2 — 8¢ + 16;
3) p2 — 0,36; 4) —49a2 + b2,
1279. Copocrits Bupas:
1) 2x(8x — 4x3) — (x + 3x2)?;
2) 2p*(2p® — 6pm) — (2p* — 3mp)”.

—-3x, aKimo x < -1,

1280. ITo6yayiiTe rpadik QyHKIii y =43, akmo -1 < x < 1,
2x +1, axmo x > 1.

Kummeba mamemamuka

1281. Hitu 11-15 pokiB Ha KOMKXHUI KijorpamM cBOel Macu MaroTh
IIOAeHHO B)KuBaTtu 2,6 r Oiakis, 2,3 r xupis, 10,4 r ByrieBo-
niB. JlisHaliTeca BJIACHY MAacy Tijia Ta BHU3HAUTe, CKIiJIbKU KU-
piB, 0iIKiB 1 ByIVIeBOAiB MaeTe IOAEHHO B)KUBATH BHU.

@ Likabi 3aga4i — nomipkyd ogHave

1282. 3adaua Hvtomona. TpaBa Ha raJaBUHI POCTe PiBHOMIPHO IIiJIb-
HO ¥ mBuaKo. Bimomo, mio 70 kKopiB 3’inm Oum ii 3a 24 nwmi,
a 30 kopiB — 3a 60 mguiB. CKiJIbKM KOpPiB 3’iyi1 OM BCIO TpaBy 3a
96 muis?

AOMALLUHSA CAMOCTIMHA POBOTA N¢ &

3asdannsa 1-12 maomv no womupu eapianmu gionosideit (A-I"),
ceped axux auuwe o0un € npasuavHum. Obepimv npasuibHUll 8api-
anm 6i0nosioi.

i1| 1. fIKke 3 piBHAHD € JiHITHUM PiBHAHHAM 3 ABOMAa 3MiHHUMU ?

A.2x2-3x="T7 B. 2x2 -3y =7
B.2x -3y=1"17 I.2x —3y3="7
2. YKaXiTb TOUKY, 110 HAJIEKUTH rpadiky piBHAHHA X + Y = 6.
A. (2; 3) B. (2; 4)
B. (3; 4) I'. (-2; —4)
. . X—-Yy= v,
3. YKaxiTh mapy umcel, II0 € PO3B’sI3KOM CHCTEMU PiBHSIHD et 1
y=1.
A. (4; 3) B. (—4; 3) B. (—4; -3) I'. (4; -3)
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@ 4. Po3B’sI3KOM AKOro piBHAHHSA € mapa uuces (2; —1)?
A.x+3y=5 B.3x +y=5
B.2x +y=5 I''x+y=3
. . . 3x -y =9,
5. Po3B’saKiTh crmocoO0M mifiICTAHOBKY CUCTEMY PiBHAHD
4x + 3y =11.
A.(2; 1) B. (1; 2)
B. (3; 1) I. (1; 3)
. . 4x - Ty =11,
6. Po3B’s:KiTh cmocoboM mofaBaHHSA CHUCTEMY PiBHSAHD
3x+ Ty =—4.
A.(1; 1) B. (-1; 1)
B. (-1; -1) I.(1; -1)

E 7. Cepen posB’a3KiB piBHAHHA X + 2y = —18 3HAUAITHL mMapy pis-
HUX MiK co00I0 umce.
A. (6; 6) B. (-6; —6)
B. (0; 0) I'. (-9; -9)
8. [Ina akoro sHaueHHA m rpadik piBHAHHA mx + 3y = 5 mpoxo-
IUTH uepe3 Touky (—2; 3)?
A. 2 B. -2 B. 7 r. -7

9. 3 nyukrTiB A i B, BigcTaHp MiK AxuMu 60 KM, BUPYIINJIN OJHO-
YaCHO MHimIoxijy i BesiocumegucTKa. SIKIIO BOHN PyXaTUMYThCsS Ha-
3yCTpiu OJHEe OJHOMY, TO 3YCTPiHYThCA uepes3 3 I'ojl, a AKIIO BOHU
PYXaTUMYThCA B OJHOMY HAIPAMKY, TO BEJIOCUIIEINCTKA Ha3[0-
JKeHe mimioxoza uepes 5 roja. SHAWAITh MIBUAKICTE ITiIIIOXO0/A.

A. 3 km/rop, B. 4 km/Tox
B. 4,5 km/rop, I'. 5 xm/Tox
E 10. CkinbKM € map HATypPaJbHUX YHCEJ, SKi € po3B’sI3KaMu pPiB-
HAHHA 2X +y = 9?
A. Tpu B. ywotupu
B. m’ars I'. 6eziiu
11. I'padixk ¢dysroii y = kx + b nmpoxoaurs uepes Touku (1; 4)
i (=2; 13). 3uaiigiTs k.

A. 7 B. 3
B. -3 T. -5
) 2x -3y =8,
12. JIns AKOro 3HAUYEHHSA @ CUCTeMa PiBHSIHD Mae 0es-
ax -6y =16
Jiu po3B’sa3KiB?
A. 4 B. 2 B.O .4
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O
Y 3a60anni 13 nompibHo ecmanosumu 8i0nosidnicmv Mixc iHpop-
Mayierw, nosnaveHow yuppamu ma oyxkeamu. Oona 8idnosiov 3aiisa.

i 3 | 13. YcraHOoBiTh BiAgmoBigHicTs MixK rpadikom piBHaHHA (1-3) Ta
TOYKaMM mepeTuHy rpadika 3 ocamu xoopauuat (A-T).

Touku nepemuny zpagirka

I'padhix pieHaHHA
pagix p 3 ocamu xKoopdunam

1. 2x — 5y = 10 A. (—4; 0), (0; 3)

2. 5x + 3y = 15 B. (5; 0), (0; 3)

3. —8x + 4y = 12 B. (5; 0), (0; —2)
T. (3; 0), (0; 5)

3ABAAHHS AAS MEPEBIPKM 3HAHb AO § 25-30

@ 1. fIxe 3 PiBHAHD € JiHIHHUM PiBHAHHAM 3 JBOMAa 3MiHHUMM:
1) 2x + 3y = 9;
2) 2x + 3y2 = 9?

2. Yu € po3B’aA3KOM piBHAHHA 2x + y = 7 mapa uuces:

1) (3; —5); 2) (4; -1)?
x+y=11,
3. YUu € po3B’SIBKOM CHCTEMU mapa 4Ymnces:
x—-y=3
1) (6; 5); 2) (7; 4)?
@ 4. Po3B’s2kiTh rpadiuyHMM crioco60M CHCTEMY PiBHSAHB:
y = 3x,
2x+y=-5.

x -3y =95,

5. Po3B’sKiTh cI0COOOM MHiCTAHOBKM CHCTEMY PiBHAHD

2x +y =3.
) ) S5x+ 3y =3,
6. Po3B’s:KiTh cmocoboM momaBaHHSA CUCTEMY PiBHSIHD
4x — 3y = 24.

20x+3)=Ty -5,

6(x -3)—-5(y +1) =-24.

E 8. 3a 8 zomuris i 3 6aoxkHOTH 3amaatuau 93 rpH. Ilicaa Toro ax
30IIUT IMOoAopoKuas Ha 15 %, a 6okHOT mozgeresias Ha 10 %,
3a OOMH 30IIUT i ogmH OJokHOT 3amiaatuanm 20,4 rpu. Axumn
OyJu mMOYaTKOBi IiHM 3o1uTa i 0JI0KHOTA?
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Jlodamkosei énpasu

2 - 1
(4] 9. TloGyayiite rpadik piBHAHHA xre, y-3 _ -,
4 6 12
10. 'padik ¢yHKIil y = kx + b mpoxoauth yepe3d TOYKU (3; —4)
i(-12; -9). 3nmaiigite £ i b.

. Tx —ay =5,
11. JIns AKoro 3HaUeHHS 4 CHUCTeMa PiBHAHD Mae 0es-
21x + 6y =15

Jiu po3B’sa3KiB?

BIMPABU ANA TOBTOPEHHA PO3AINY 4

oo § 25
E] 1283. Yu e mapa umcen (7; 1) po3B’sA3KOM PiBHAHHA X — Y = 67
SHaUAITH IIe YOTUPU PO3B’A3KU I[HOT'O PiBHAHHA.
@ 1284. 3uaiifgiTh nBa OyOb-IKUX PO3B’SI3KU PiBHAHHI:
1) 2x +y=4; 2)x—-3y=".
@ 1285. Bupasitb:
1) 3miHHY y uepes 3MiHHY X 3 PiBHAHHA (x — Yy = 18;
2) smiHHY X uepes 3MiHHY Yy 3 piBHAHHA 3x + 9y = 0;
3) 3MiHHY y uepes 3MiHHY X 3 piBHAHHA 13x — 2y = 6;
4) 3MiHHY X yepe3 3MiHHY Yy 3 piBHAHHA 8x + 15y = 24.
1286. SamiHiTh «3ipouKkm» uUmMciIaMu TaK, 100 KoKHaA 3 map (¥; 3);
(6; *); (*; —3); (15; *) Oysa po3B’A3KOM PiBHAHHA X — 3y = 9.
E 1287. oBeniThb, IO PiBHAHHA 3 [ABOMAa 3MiHHUMU HE Mae€
PO3B’AABKiB:
1) x2 + y? = —4;
2) x| +y2+1=0;
3) x| = lyl = 5
4) 2x* + 3ly| = 2.
1288. 3HaiigiTey yci mapu miamx umces, sSKi € pos3B’sI3KaMu PiBHSH-
ua |x| + y| = 2.

ITo § 26
(2] 1289. IloGyayiite rpadix piBHAHH:
Dx-y=1;
2)1,x +y="1,
3) x — 4y = 5;

4) 0,1x + 0,2y = 0,8.
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1291.
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1293.
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1290. IloOynyiiTe B OAHiIM KOOpPAWHATHIN ILIOIIWHI rpadiku
piBHAHB X + Yy = 5 i Tx — 4y = 2. 3HAUAITL KOOPAUHATU TOYKU
ix meperuny. IlepekonaiiTecs, 110 3HAMIeHA ITapa € PO3B’A3KOM
KOKHOT'O 3 PiBHSHB.

OpauHaTa OesIKOl TOUYKM HOPAMOI, M0 € rpad)ikoM piBHAHHSA
—-9x + 5y = 27, nopiBHIOE HYJI0. S3HANAITH abcmucy IIi€el TOUKH.
1292. Tlob6ynyiiTe rpadik piBHAHH:

1) x| + y = 0; 2) x| + x —y=0.

Ilo6ynyiiTe Ty uactuHy rpadika piBHAHHA 2x + y = 6, AKa
MiCTHUTBCS B IIEPIHiii KOOPAMHATHIN UBEPTi.

o § 27
x-y=0,
1294. Yu € po3B’sI3KOM CHCTEMHU PiBHAHD mapa 4u-
x+y=38
ce:
) x=5y=25; 2)x=4;y=4?
1295. Posp’s:kiTh rpagiuHo cucTeMy piBHAHB:
= —4x, dSx+y =3,

1Y 2) Y

2x —y = —6; x+2y =-3.
1296. Po3p’st:kiTh rpadiuyHO cuUCTEMY PiBHSAHB:

Ox + 3y = 6, %) 7,1x = -14, 2,

3x -2y =2; 2x + 7y = 17.
1297. JIns Axkoro 3HaYeHHS @ CUCTEMAa PiBHAHB:

2x +y =5,
1 Mae 0e3Jiu po3B’sI3KiB;

6x +ay =15

3x -2y ="17, .

He Ma€ pPo3B’A3KiB?
—6x+4y =a
o § 28

1298. Po3p’s:KiTh cucTeMy PiBHSHB CIIOCOOOM ITifICTAHOBKU:

x=y-T, 2x+y =1,
R 2 Y

2x —y = —6; 3x -5y = 21;

3x —4y = -19, 5x + Ty = -3,
3) Y 4) Y

x+ Ty =27, 8x —y=-17.
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I_GJO

1300.

1302.

1299. He BurKoHyoOuM moOyAOBUH, 3HAUAITH KOOPAMHATU TOUKU
nepeTuHY rpagikiB piBHAHD:

1) 2x + 3y =0 i 4x — by = —22;

2)4x —Ty=34 i 2x + Ty = —4.

Po3B’ss:KiTh cucTemMy piBHSAHD:
X y=>5

n {3(1/ -x)-4=-Ty, NE ’

5(x +y)+9=38x; x—§:3

2x -1 Lyt 7 _5,
1301. Po3p’st:KiTh cucTeMy PiBHAHB: 3 2
3x—1+2y+1 _ 6x+8y-
5 3 15
Posp’s:KiTh piBHAHHA 3 ABOMA 3MiHHUMU:
Dix—yl+ @+ 2y —1)2=0;
2) |x +y— 6]+ x2 - 4xy + 4y% = 0.
Mo § 29
1303. Po3p’s1:kiTh cucTeMy PiBHSHBL CIIOCOOOM JIOJaBaHHS:
{2x+y:3, 2{5x+y:6,

3x-y=", 5x + 9y = 14;

x+9y =-17, 4x —dy = 2,
3) {3x—7y:13; {7x+15y:51.
1304. PosB’s1:KiTh cucTeMY PiBHSHL CIIOCOOOM JOJaBAHHS:
) {7x+2y:3, 0 {7x+12y:53,

4x + 3y = -2; 5x — 18y = -2;

4x + Ty = -5, 5(a—-3b)+6a="1,

{6x + 9y = -6; {0, 5(a + 6b) - 1,5b = 2,5.
L . . {296 +y=3,
1305. 3’acyiiTe KiJIbKiCTh PO3B’A3KiB CCTEMU PiBHAHD
4x+ay =6

3aJIeKHO Bif KoeillieHTa a.
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o § 27—29

i 2_] 1306. Posp’s:kiTh cucTeMy PpiBHSHL TpPhOMa CIIOCO0AMU
(rpadiuHmM, ITiACTAHOBKU, AOJaBaHHS):

x -2y =35, 2x+y =1,
1) 2
x+y:—1; —x+3y=0.

{3] 1307. 3uaiigiTs PO3B’ABOK CHCTEMH DiBHAHB:

2-5x=3(1-y),
2(x+y)=0,5x +5,5;

4(x +7) - 9(y — 13) = 139,
5(x —1) + 43 — y) = —15.

1308. Posp’s1:kiTh crucTeMy PiBHSHD:

2 _ 4y _, 4 2x _y _23
3 5 15’ 5 4 40°
1 2
Msx 2y 13, Max 8y _ 1
7 5 35’ 15 5 30°

(4] 1309. Posp’ssxkiTh cucreMy piBHAHD:

x;2+y?—’5=2, 2x7+1+2y5+2:%,
1 2
) X+2 y-5_9, ) 3x—2+y+4_4
2 6 3 2 4 '
1310. Posp’s:kiTh cucTeMy PiBHAHD:
2x +y = -2, x—3y =5,
1 Y 2) Y
—6x — 3y = 6; 2x -6y =17.
1311. Yu mae po3B’A30K CHCTEMA PiBHAHD:
4x + 3y =1, 3x —4y =10,
1) <7x+ 5y =2, 2) {4x+ Ty =1,
3x + 2y =4; 5x + 6y =47

1312. I'padik dyHKIl y = kx + | nepeTuHae Bich x y Touri 3 abcru-
com 4, a Bich y — y TOUIli 3 OPAUHATOIO —H.
1) Sagaiite dyHKITiIO (hOPMYJIOIO.
2) 3’sicyiiTe, um mpoxoauTh ii rpadik uepesa Toury (—80; —105).
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1313. Posp’st:kiTh cucTeMy PiBHAHB:
) 3(x — 2y) + x(7 - 2y) = 2y(1 — x),
4x-y-1)+5(x+y—-1) =32
2 (x+2)* +(y - 1% = (x+3)* + (y + 17,
(-2 -(y+2)* =(x+6)° - (x -1’
) bx +4y =2,
1314. [Ina aKoro sHaAUeHHS 4 CUCTeMa PiBHAHb
10x+8y =a
1) mae 6e3Jiu po3B’A3KiB;
2) He Mae PoO3B’sA3KiB?
3) Yu icHye Take 3HAYEHHSA @, IJIA SKOrO CHUCTEMa MAa€ €IMHUNA
po3B’A30K?
. 12x -9y =15,
1315. Jlya AKoro 3HaueHHA b cucTeMa PiBHAHD
4x + by =5

1) mae 6e3Jiu po3B’sA3KiB;
2) Mae eTMHUNA PO3B’A30K? SHAUIITH Il PO3B’A30K.

Ilo § 30

1316. 3a 3 rox aBTOOyCOM i 5 rojm Ioi3goM TYPHCTKA HOAOJIAJIa
450 kM. 3HaWAiITL MIBUAKiCTL aBTOOyca i HIBUIKicTh moisza,
SAKINO IMBUAKicTh moisga Ha 10 xKMm/rom OijbIllia 3a IMIBHUIKICTH
aBTOOYyCa.

1317. 3a 7 mopiiit mauHIiB i 2 cagaru 3angaruiau 468 rpa. CKRiabKu

=

1319.

KOIIITY€E OJHA IOPIisg MJIMWHIIB i CKiJIBKM — OZWH caJjaT, AKIIO
IBi mopiii MIMHIIIB Ha 27 I'pH JeIeBIIi 3a Tpu cajaTu?

1318. Tennoxinm 3a 3 rox 3a Teuiero i 2 rox mpoTu Teuii mosae
142 kM. Ileti camuii Temsoxing 3a 4 rog MpoOTH Tedii mosae Ha
14 kM OinbIrie, HidK 3a 3 rof 3a Teuicio. SHAUAITL BJIACHY IIIBU-
KicTh Temjoxoma i MIBUAKICTD Teuii.

MaiicTep i fioro yuyeHb MOBUHHI Oyiu BurotoBuTu 114 meraJeid.
Ilicaia Toro sk yuyeHb IIpompalioBaB 2 T'OH, M0 POOOTH IIPUE-
HaBcA MalicTep, i BOHM pasoM 3aKiHumau poOOoTy 3a 3 Tof.
CkinbKu geTtaseil 3a TOAWUHY BUTOTOBJISAB MalCTep i CKiIbKH
y4eHb, AKII0 MAucTep 3a 2 IroJl BUTOTOBJIAE CTIJIBKM caMO JeTa-
Jel, CKiJIbKM yYeHb 3a 3 rona?
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1320. /IBa AMIMKY HAIIOBHEHO rpymiamMu. SIKIIO 3 APyroro SImu-
Ka mepekJgactu B mepmiuii 10 rpyii, To B 000X ANIMKAX I'PYIII
cTaHe MOpPiBHY. AKIMO 3 MepInoro AIMuKa NepPeKJIACTH B APYTHUi
44 rpymri, TO I'PyIl y MEPIIOMY AIUKY 3aJUIIUThCA B 4 pasm
MeHIIle, HijK y Apyromy. CKiJIbKU I'PYII YV KOXKHOMY AMIUKY?

Pisanna misk mosioBuHOIO omHOro uwmcja i 0,75 gpyroro mopis-
Hioe 8. AKIIo mepiie YMCJIO 3MEHIIIUTH Ha HOT0 CbOMY YaCTHUHY,
a apyre 30iJbIINTH HA HOro AeB’ATYy YacTHHY, TO IX cyMa cTa-
moButume 100. Suaiigite i ymciia.

Cyma TphOX umces, 3 AKUX APyre B 5 pasiB OijbIie 3a mepiie,
mopiBaiOoe 140. Axmio apyre umciao 36iabmmuTu Ha 15 %, Tpe-
te 3ameHmuTy Ha 10 %, a mepiie uuncJI0 He 3MiHIOBATH, TO CyMa
nux yuces craHosurume 139,5. 3HaligiTe 11i ymcsa.

Ilepumerp npsaMOKyTHUKA Ha 154 cMm Ginbmiuii 3a omHy 3 HOrO
cropiH i Ha 140 cm Oinmpmmii 3a APYyry. SHAWIITH IJIOIIY IIPA-
MOKYTHHKA.

Cyma mudp mesxoro ABOIM(MPOBOro uucJa AOopiBHIOE 8. fAKImo
Horo muppu NOMiHATH MICIIMM, TO OJEP:KHIMO YMCJIO, IO Ha
18 6ijapirie 3a maHe. S3HAWIITH IIe YUMCJO.

1325. ¥V gBox GimoHax micTricTio 20 g i 15 71 yoKe € mmeBHA Kijb-
KicTh MosoKa. fIKImo B OinbInmit OiOH BINEPTH AOJUTH MOJIOKA
3 MEHIIIOT'0, TO B MEHIIIOMY OiJOHi 3aJIMIIINTHCS IIOJOBHHA IIOYaT-
KOBOI KijJpKocTi. fIKITo B MeHIINIi GiJOH JOJUTH BIIEPTH MOJIO-

Ka 3 OiJBIIIoro, To B OLJIBIIIOMY 3aJIUIIATLCSI § Bij mouaTkoBOI

KinmbkocTi. ITo ckibKu JiTPiB MOJIOKA B KOXKHOMY OimoHi?




cucmemu NiHilHUX piBHSAHb 3 0BOMA 3MIHHUMU

TonobHe § posgini <

PIBHAHHA 3 ABOMA 3MIHHUMU

JiniiHum piénHanHam 3 060mMa 3MIHHUMU HA3VBAIOTH DiBHAH-
HA BUrIAny ax + by = ¢, ge x 1 y — sminHi. Yucna a, b 1 ¢ HasuBa-
I0Th Koe@iyienmamu pPiBHAHHA.

Po3é’a3kom piéHAHHA 3 060ma 3MiHHUMU HA3UBAIOTh Hapy
3HAUYEHb 3MiHHUX, KA I€PETBOPIOE PiBHAHHSA B MMPaBUJIbHY UHCJIO-
BY PiBHiCTB.

PiBHAHHA 3 7BOMA 3MiHHMMHM MAalOTh Ti caMi BJAaCTHBOCTI, IO I
PiBHAHHA 3 ONHi€I0 3MiHHOIO:

1) AKII0 B PiBHAHHI PO3KPUTHU AYKKH ab0 3BeCTH HOMiOHiI m0-
ITaHKHW, TO OHEPsKMMO PiBHAHHS, PIBHOCHUJIbHE JaHOMY;

2) AKINO B PiBHAHHI NIepeHecTu OOJaHOK 3 OJHiel YacTHUHU B
iHIOTY, 3MiHUBIIIM HOT0 3HAK Ha IMPOTUJIEKHUI, TO OHEPIKUMO PiB-
HAHHSA, PiBHOCUJILHE TAHOMY;

3) AKII0 O0MABI YaCcTHMHU DPIBHAHHS HOMHOMKUTU a00 IIOHiJIUTH
Ha ofHe II Te caMe BifMiHHe BiJ HYJS YMCJIO, TO OAEPIKMMO pPiB-
HAHHSA, PiBHOCUJILHE TAHOMY.

FPA®IK NIHIKHOIO PIBHAHHA 3 ABOMA 3MIHHUMU

I'pagixkom pienanna 3 déoma 3MiHHUMU X 1 Yy Ha3suBawOTHL (i-
Typy, II0 CKJIAJAETHCA 3 YCiX TOYOK KOOPAMHATHOI IIJIOITUHU, KO-
OpPOWHATH AKUX € PO3B’SI3KaMU IIbOTO PiBHAHHSI.

I'padikom piBHAHHA ax + by = ¢, y AKOMy Xoua 0O OAUH
3 Koe(imienTiB a abo b BigMiHHWI Bim HYJd, € IpsaMa.

IITo6 mobGyxyBaTu rpadik pPiBHAHHA Y = m, JOCTATHHO MO3HAYU-
TH Ha oci y Touky (0; m) Ta mpoBecTu uepes Hel MPAMY ITapaJieJIbHO
oci x.

IITo6 mobynyBaTu rpadik piBHAHHS X = N, JOCTaTHBO MO3HAYUTH
Ha oci x Toury (n; 0) Ta mpoBecTu uepe3 Hei HmpAMY IapaJieabHO
oci y.

CUCTEMA ABOX NIHIKMHUX PIBHAHb 3 ABOMA 3MIHHUMMU

Po3é’askom cucmemu pié6HAHb 3 060Ma 3MIiHHUMU HA3UBAIOTh
Imapy 3HaueHb 3MiHHUX, SIKA € PO3B’SI3KOM KOXKHOTI'O 3 PiBHAHB CHU-
CTEMU.

Ku a0 TOBecTH, IO PO3B’A3KiB HEMAE.

ey ——
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PO3B’A3YBAHHSA CUCTEM ABOX NIHINHUX PIBHAHb
3 0BOMA 3MIHHAMU CNMOCOBOM NMIACTAHOBKUA

1) Bupasutu 3 sikoro-ue0yab PiBHAHHS CUCTEMH ONHY 3MiHHY Ue-
pes Jpyry.

2) Opgepoxanuit AJia 1iel 3MiHHOI BUpa3 IIiACTABUTU B APYTe PiB-
HAHHSA CUCTEMH.

3) Posp’sizaTu oTpuMaHe pPIiBHAHHS 3 OAHI€I0 3MiHHOIO, TOOTO
3HAWTH 3HAUEHHJ Iiel 3MiHHOI.

4) 3HaiiTu BiANoOBimHe iii 3HaUEHHA APYTroi 3MiHHOI.

5) 3anucaTu BiAIIOBinb.

PO3B’A3YBAHHA CUCTEM OBOX NIHINHUX PIBHAHb
3 1BOMA 3MIHHUMU CNMOCOBOM OOOABAHHA

1) IlomHOKUTH 3a TTOTPeOU OOMIBI YaCTHUHU OTHOTO UM 000X piB-
HAHb CHCTEeMM Ha TaKi umcia, o0 KoedillieHTm mnpm onHin 3i
BMiHHUX CTaJX IIPOTUJICKHUMU YMCJIAMH.

2) JlomaTy MOYJIEHHO PiBHAHHSA CUCTEMMU.

3) Posp’si3aTu oTpuMaHe PiBHAHHSA 3 OJHI€I0 3MiHHOIO.

4) IligcraBuTH 3HalieHe 3HAUCHHS 3MiHHOI B OfHE 3 PiBHAHB Ja-
HOI cuCcTeMH i 3HaWTH BiAmoBimHe iii 3HaUeHHS iHINOI 3MiHHOI.

5) 3anmcaTu BiAIIOBinb.

PO3B’A3YBAHHA 3AO0AY
3A OONMOMOIroo CUCTEM PIBHAHDb

1) IlosHauuTn AesaKi ABi HeBimoMi BeqMuYMHM 3MiHHUMU (HAIpU-
KJIazg, X i y).

2) 3a yMOBOIO 3a/Iayui CKJIACTU CUCTEMY PiBHSAHD.

3) PosB’sizaTu ofep:kaHy CHUCTEMY.

4) IIpoanaJsrisyBaTu 3HalifleHI 3HaUeHHsS 3MiHHUX BiIIOBiTHO 10
YMOBHM 3ajadyi, IaTy BiAIIOBiAb Ha 3aIMTaHHS 3ajadyi.

5) 3amucaru BigMmoBinb.
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3ABAAHHA AAS MEPEBIPKM 3HAHb 3A KYPC
AAFEBPU 7 KAACY

i 1] 1. IlepeBipTe, uu € uncyio 7 KOpeHeM PiBHAHHSI:

1) x — 2=25; 2) 56 : x =6.

2. Bukonaiire mii:
1) p*p3; 2) 19 : 15,

3. Uu mpoxonuTh rpadik piBHAHHA X — I = 5 Uepe3 TOUKY:
1) M(6; 2); 2) N(4; —-1)?

(2] 4. Cupocrits Bupas:
1) (x — 3)(x + 3) — x(x — 5);
2) (a + 2)2 + (a — T)(a + 3).
5. PoskianiTh HA MHOXHUKN:
1) 14p3 — 21p2m;
2) 3a2 — 12b2.
6. Posp’sukiTh piBHAHHA 5(x — 3) — 3(x + 2) =3 — x.
@ 7. IloGynyiiTe B omHil cucTeMi KoopaumHAT rpadiku (GyHKITIHA
y=3x —41iy=>5 Ta 3HalAiTh KOOPAMHATHU TOUKU 1X IMEPETHUHY.

3x + 2y =5,
—4x + 3y = 16.

E 9. 3 nyaKkTy A 0 myHKTYy B BupymuB mimoxin. Yepes 1 rox
HasycTpiu fioMmy 3 nyHKTY B BHixaJja Begocumenuctka. Bigcraub
Misk myaxkTamu A i B gopiBHIOE 58 KM, a MIBUAKICTL BeJIOCHUIIE-
nuctku Ha 10 KM/rox OisnbIlla 3a MIBUAKICTG ITinmoxoxa. SHaM-
IiTh IIBUAKICTH BEJIOCUIIESUCTKY 1 IMBUIKICTDh IHiIITOXO0M4a, SIKIIO
BOHU 3yCTpijucs uepes3 4 rof micjsa BUXOAY IIIIOXOA.

8. Po3B’s:KiTh cucTeMy piBHSHB {
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JMiHiARHI piBHAHHS
. SHaAUAiITh yci Iijl 3HaueHHA a, OJd AKUX KOPiHb PiBHAHHA
(a + 2)x = 8 € HATYpPaAJIBPHUM YHUCJIOM.

. Ilepmra nmuppa gyoTupunuppoBOTro UMcIa AOPiBHIOE 7. SIKIMO ITI0
mu@pPy IepecTaBUTH Ha OCTAHHE MicIie, TO OZEePKUMO UKCJI0, MEH-
IIe Bix mouaTkoBoro Ha 1746. 3HaiAiTh IOUYATKOBE YUMCJIO.

. He posB’asyiounm piBuauua 5(2024x + 2025) = 13, moBexmiTs, 1110
HOTr0o KOpPiHb HE € IiJIMM YKCJIOM.

. Po3B’saxiTh piBHAHHA:

1) |oe] + [ — 2| = 0

2) |x — 8|+ |6 — 2x| = 0.

. CKinbKM pPO3B’sABKIB 3aJie’KHO Bif umcia a (KaKyTb: napamem-
pa a) Mmae PiBHAHHA:

1) ax = 2; 2) ax = 0?

. 1a KOoXKHOTO 3HAUEeHHSA HmapaMeTpa a PO3B’ sKiTh piBHAHHS Bif-
HOCHO 3MiHHO]I X:

1) 2x —a = 15;

2)Tx —a=2x+4a — 9;
3)(a—-3)x="T;

4) ax = a;

9)ax +1=x+ a;

6) a(x — 2) = x(a + 3).

Posg’azannsa. 4) ko a = 0, To maemo piBHaHHA 0 - X = 0, Toxmi
X — Oymb-saKe umcio. dAximio a # 0, To, mogiIMBINIM JIiBY i mpaBy
YaCTUHU PiBHAHHSA HaA a, ofep:kuMo x = 1.

Bionosiov: akmio a = 0, To x — Oyab-gKe uucao; axirmo a # 0, To
x=1.

. I IKOro 3HAUEHHSA IMapaMeTpa a € PiBHOCUJIbHUMU PiBHAHHSA:
1) Tx+a=5x—-a) i 1(x +a)=4(10 — a);

2)(a+ TNx =18 i |x|=-1?

. IToism mpoixkaskae IOB3 HEPYXOMY HacCa’KHUPKY 3a 7 C, a Y3IOBXK
miaaTdopMu 3aBAOBXKKH 378 M — 3a 25 c. 3HaAWAITL MIBUAKICTH
1 TOBXKUHY IIOi3zA.

. Iloism mpoixkm:xae mo mocty, 171 M 3aBmoB:KKHU, 3a 27 C, a IOB3
minroxona, AKUN pyxaeThed 31 MIBUAKiICTIO 1 M/c HazycTpiu mois-
oy, —3a 9 c. 3HaUAITHL IMBUAKICTh mOi3ga Ta MOT0 JOBXKUHY.
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3a0adi nioBUUWLeHoi CKaaoHoCMmi

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.
20.

Yepes mepiry TpyOy OaceiiH 3allOBHIOETHCS BOMOIO 3a IOJOBUHY
. 2 .
TOTO HYacy, 3a AKWN Apyra Tpyba 3allOBHUTH 3 pOoro Oacemnmy.

Yepes apyry Tpyoy okpeMo OaceilH 3aOBHIOETHCS Ha 4 T'OX TOB-
e, Hi)K uepes IepIry Tpyoy. 3a AKUM UYac 3aIllOBHIOE OaceiH
KOJKHa TpyOa oxpemMo?

3HaUIiTh KYTU PiBHOOEAPEHOI0 TPUKYTHUKA, AKIIO OOUH 3 HUX
cranoBUTHL 25 % Binm apyroro.

g peMoHTY nBOX KiMHaAT mpuabanm mnasepu. Ha pemoHT mep-
ol KiMHaTHM BUKOPHUCTAJU HA 2 PYJIOHU Oijblile, HiK MOJIOBUHA

npua0aHOrOo, a Ha PEMOHT APYyroi KiMHaTH — § Big KijgbKocTi

PYJIOHIB, IIT0 BUKOPHCTAJM HA PEMOHT Iepiriol KiMmHaTu. CKijab-
KU PYJOHIB ImInajiep O0yJjo mpuadamHo, AKIIO IIiCJs PEMOHTY 000X
KiMHAT 3aJUINNBCSA HEBUKOPUCTAHUM OOWH PYJIOH?

ConaB mimi # muHKY MictTuth Ha 320 r Ginbmie mimi, HiMK ITUH-

Ky. Ilicaa Toro sK Bij cmaBy BigoOKpeMuJIu s Tiel macu migi Ta

60 % Tiei macu IMUHKY, III0 B HbOMY MIiCTHJINCS, Maca CILJIaBY
craJya gopiBaioBaTu 100 r. Koo OyJjia mouaTkoBa Maca CILJIaBy?

Lini Bupasm
Pismicts (I + B + A + H)* = IBAH ¢ npasuibHOK0. 3HAUAITH
yucao IBAH, akiro pisauM OykBaM BiAIIoBimarOTh pisHi mudpu.

Ha cKinbKM BifCOTKiIB 30iJBIINTHCA IIJIOINA NIPAMOKYTHHKA,
SIKIIIO MOT0 JOBXKUHY 30inbmuTi HA 15 %, a mupuny — Ha 20 % ?

10 +1 10 +1 )
16 qu 17 °
106 +1 107 +1

Hosenitsh, mo umcao 2017 - 2019 + 1 € kBagpaToM JesSKOTO Ha-
TypajJbHoro umciaa. Ikoro came?

ITlo 6inbre:

IToBeniTh, 110 3HAUYeHHA BUpasy 8nd — 8n naa Oyab-AKOrO HATY-
paJIbHOTO 3HAUeHHA n > 1 KpaTHe uuciay 24.

IlonatiTe Bupas 2m2 + 2n2 y BUTIJIAAL CyMHU JBOX KBaApaTiB.

SIKuii MHOTOUYJIEeH IIOTPiIOHO 3amucaTH 3aMiCTb «3ipouKm», II00
oJlepsKaTH TOTOYKHICTb:

D(x+1):%=x%2—-4x - 5;
2)(x2-x+1)  %x=2x3+ 2x2 - 2x + 3?
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21. PoskjaaniTh Ha MHOXKHUKH:
1) a?b? — 2ab? + b2 + a* — 242 + 1;
2) 1 — 3t + 3t2 — 3
3) x6 — 3x* + 6x2 — 4;
4) 2(m + 3n) + (m — n)(m + n) — 8;
5) a® + a? — b3 - b2
6) 8x3 + 4x2 — 2.
22. Yu moxxe cymMa KBaJpaTiB I’ATHU IOCJHiLOBHUX HATYPAIbHUX UH-
ceJi OyTH KBaJIpaToM HaTypaJIbHOTO uucia?

23. CropocTiTh Bupas:

(2 + 1)(22 + 1)(2% + 1)(28 + 1)(216 + 1)(232 + 1)(264 + 1).

24. Yucao b € cepenHiMm apupmeTmuHuM ywuces a i c. JoBexiTe, 1110
a? + ac + c? e cepenHiM apudmeruuyHHM uncesx a? + ab + b?
ib%2+ be + c2.

25. 3adaua Jlazpanixa. [JoBeniTh TOTOKHICTD

(x2 + y2 + 22)(m? + n? + p?) — (xm + yn + zp)? =
= (xn — ym)? + (xp — zm)? + (yp — zn)2.

26. Hosenits, 1110 umciyo abcabc € KpaTHuM uucaam 7, 11 i 13.

27. loBeniTh, 10 3HAuYeHHA BuUpasy 555777 + TT7%5 ¢ KpaTHUM
yucay 37.

28. fIke TpumudpoBe ymca0 € i KBagpaToM ABOIU(GPOBOrO UmMCIa,
i Kyoom omHOIIM(PPOBOTO UMCIA?

29. IloBeniTs, 1m0 3HaueHHA Bupasy 1916 + 7346 — 5933 pinurecsa
Ha 10.

30. ToBexniTs, 1[0 3HA4YeHHs Bupasy 3772 — 27t2 4+ 3n — 27 qggg
O0yIb-AKOro HATYPAJbHOI'O 3HAUEHHSA n € KpaTHuM yucay 10.

31. ITogaiire Bupas 2x(x? + 3y?) y Burasazai cymu KyOiB JBOX MHOIO-
UJIeHiB.

32. JloBeaiTh TOTOKHICTD:
D(x—-2)(x—Dx(x+1)+1=(x2-x-1)%
2) x(x + 1)(x + 2)(x + 3) + 1 = (x2 + 3x + 1)2.

33. BukopucToByoun pe3yJbTaT MONEPeIHLOI 3amaui, JOBeOiThb, IO
ypcgo 2017 - 2018 - 2019 - 2020 + 1 € xBagpaToM AesAKOTO Ha-
TypajJbHOTO unucjia y. SHaAUIITh y.

34. [ToBeniTs, 110 pidHHUIIA KyO0iB ABOX IIOCJiIOBHUX HATYPAJIbHUX
IMapHUX 4Yuces npu gijgeHHi Ha 48 mae B ocraui 8.
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35. PoskiaaniTe HA MHOKHUKMN:
)y>S+y+1; 2) m* + m? + 1;
3) x* + 5x2 + 9; 4) n* + 4;
5) x* + 2a%x? — 4a%b?% — 4b*; 6) m3 - 2m — 1;
) m3 - 5m — 2; 8) x* — 2x3y — 6x2y2 — 4xy3 — y*.
36. IlopiBuaiiTe 515 i 323,
PyHKuT
37. IloboynyiiTe rpadik QYyHKILIi:
1) y = 2|x| + x; 2) y = |x| — 8x;
3)y = 2x] + 2x — 1; 4) y = 2x — |3x| + 3.

38. Touka A(a; b), ne a # 0, b # 0, Hame:kuTh rpadiry QyHKIil
y = x2. Un HaIeKuTh oMy rpadgiky Touka:

1) B(-a; b); 2) C(a; —b); 3) D(—a; —b)?

39. Touka M(m; n), ne m # 0, n # 0, HaneKUTH rpadiky pyHKITII
y = x3. Uu HaIeKuTh boMy rpadiky TouKa:

1) N(=m; n); 2) K(m; —n); 3) P(-m; —n)?
40. 3naiifiTe Touku HepeTuHy rpadikis dyHkmii y = —4/x| + 3 Ta
B 2x+1, armo x < 0,
y= -3x +1, armo x > 0.
CucreMu niHiMHMX PiBHSAHDb

41. Ona moxke mpupdaTu 6e3 pemiTu 7 porajumkiB i 3 BepTyTm ado
3 poraauku i 4 BepryTu. IKuii BiICOTOK CTAaHOBUTH I[iHA pora-
JUKAa Bifg IiHU BepTyTu?

42. Yu mae po3B’A3KU PiBHAHHSA 3 ABOMAa 3MiHHUMU:

1) x2 4+ yt=-1; 2) ly| + x2 = 0;
3) x2 — |y| = 5; 4) 5x2 + y8 + |x| = 0?

43. YV piBHaAHHI ax + by = 43 KoedinienTn a i b — mini ymcnaa. Yu
MOJKe PO3B’sI3KOM I[hOTO PiBHAHHA OyTu mapa uuces (5; 10)?

44, CKiabKU po3B’A3KiB Mae piBHAHHA:

1) (x +1)2+y2=0; 2y x2+ 2+ (y - 2)2=0;
3) || + (y + 1)2 = 0; 4) x((x — 3)* + (y + 4)*) = 0?

45. Cepriit npugbas Kinmbka somuTtiB mo 10 rpH i KinTbKa pydor IIO
12 rpu 50 K., sangaTuBHIIN 3a BCcIO MOKYNKY 150 rpH. CKigbKH
gomuTiB mpunoas Ceprii?
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46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.
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IToGynyiiTe rpadik piBHAHHS:
1) (x + 1)(x — 2y) = 0; 2) x2 — xy = 0;
3) (x* — 4)(y* + 4) = 0; 4) (|x[ + Dyl - 3) = 0;
5) x| + x = y; 6) x = ylx|.

IloBeniTh, 110 piBHAHHA X2 — y2 = 26 He Mae PO3B’A3KiB y Iiaux
yucaax (To0TO po3B’A3KaMM He MOMKYTL OyTH Iiji umcia).

Unu nepernHac rpadik piBHAHHA y + x2 = 4 Bick x; Bick y? Akmo
TaK, TO BKaXXiTh KOOPANHATH TOYOK IIEPETUHY.

3HaWgiTL yci mapum HaATypaJbHUX UYHCEJ, IO 3aJ0BOJIbHAIOTH
piBHaHHA 11x + 8y = 104.

He Bukonyoun mo0yzoBU, 3HAHLITE KOOPAMHATH TOUKHU IIEPETH-
Hy rpadika piBEaHHA (x — 3)(y + 5) = 0:

1) 3 Biccio x; 2) 3 Biccmo y.

fna 3aragana aBa ABOIM(MPOBUX UYMCIA, KOXKHE 3 AKUX ITOYU-
HaeTbcsa mMu@poio 6, mpumuomy iHINI mMudpU KOMKHOrO i3 uwmces
Bimmimui Bim uwmcaa 6. Axkimo mepecraBuTH MicuAMH ITU(GPU
B KOXKHOMY i3 3arajaHuX 4YuceJ, TO 3HAUEHHA iX HOOYTKY He
saMinuTecda. fIKi uucia sarazana dua?

OJech HapoguBca v XX crouirti. ¥ 2009 pori fiomy 0yJ0 CTiIb-
KUt POKiB, AKOIO € cyMa Hu(dpP HOro pOKy HapPOIKEeHHA. Y AKOMY
poiti HapoauBca OJech?

3a AKOoro 3HaueHHd a npami 3x + 4y = 51 2x + 8y = a neperu-
HAIOTBhCA B TOUILi, IO JIEKUTH Ha OcCi y?

HobepiTh, AKIIO IIe MOXKJINBO, TaKe 3HAUEHHS M, AJIA AKOTO CHU-
cTeMa PiBHAHL Ma€ €OUHUII PO3B’sI30K; HE Mae€ PO3B’iA3KiB; Mae
0es3Jiu po3B’A3KiB:

1 2x —y =1, 9 3x + 2y = 6, 3) mx -2y =1,
mx —y =5; 1L,5x +y = m; 4x — 8y = 4.
4x - 3y =10,

IIasi sSKOro 3HAYEHHS @ CHCTeMa pPiBHAHB §2X + 5y = -8, mae

a(x+y)="7
pO3B’A30K?

Po3B’sa:kiTh cucTeMy pPiBHSAHB:

x-y=2, x+y="1,
)iy—z=3, 2)Jy+z=29,
Z2+x=25; z+x=-4.
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57. ¥V pe3yabTaTi MHOKeHHS MHorouseHa 4x3 — 2x2 + 3x — 8 Ha MHO-
rouseH ax? + bx + 1 ojgep:kaju MHOTOUJIeH, AKUII He MiCTUTH
ani x4, agi x3. 3HalAiTL KoedimienTH a i b Ta MHOTOUJIEH, AKUI
oJlepiKajan B JOOYTKY.

58. Po3B’s:KiTh cucTeMy PiBHSHb:

1) (x —1)(y —4x) =0, 2) (x-y)x+1) =0,
x+y=3; y-2)(x+y-6)=0;
g x> -y =0, . x> +2xy+y>-1=0,
) 3x —y =4 3x —y =3.
Posg’azannsa. 4) Ilepmie piBHAHHA CHUCTEMU IIEPEIIUINEMO TaK:
x2 + 2xy + y2 =1, 106710 (¥ + y)®2 = 1. 3BigKU x + y = 1 abo
x + y =—1. Orixe, pO3B’A3yBaHHSA IIOYATKOBOI CUCTEMHU PiBHAHD
3BeJIOCA 0 PO3B’sA3YBAaHHA JBOX CHCTEM:
x+y=1, x+y=-1,
Ta
3x-y=3 3x —y =3.
3Bigkm x = 1; y =0 ta x = 0,5; y = —1,5.
Bionosiov: (1; 0); (0,5; —1,5).
59. Po3B’sKiTh piBHAHHSA 3 JBOMA 3MiHHUMMU:
1) (x — 2)2 + (8x — y)? = 0;
2) (2x —y)2 + x2+ 8x + 16 = 0;
3)(Tx+y—3)2+x2+ 2xy +y2=0;
4) |x —y + 5| + x2 — 4xy + 4y% = 0;
5) x2 +y2 —4x + 2y + 5 =0;
6) x2 — 2xy + 2y2 + 6y + 9= 0.

60. Yucao b va 10 % O6inpmie 3a uucyao a i Ha 30 % Oigblne 3a yuc-
Jo c¢. 3HaumiThL unceaa a, b i ¢, akmo a Ha 8 6inbIe 3a c.

61. Yepes 4 poku BimHOIIEeHHA BiKy OpaTra OO0 BiKy cecTpu HOpiB-
HIoBaTuMe 7 : 5. CKiJIbKM POKiB HMHI KOXXHOMY 3 HUX, AKIIO
2 poKu ToMy OpaT OyB yABiui crapiuuii 3a cectpy?

62. 3araganu gesxe aBoiudpoBe YMCJIO. AKIMO Ile YMCJIO IOLLIUTU
Ha cyMy iioro mu@p, TO OJEpP:KUMO HEIIOBHY YACTKY, IO JOPiB-
HI0o€ 4 Ta 6 B ocraui. AKIoO K Big IILOT0 UMcIa BiJHATH IIOTPOE-
HY CyMy #oro mudp, To omep:xkumo 16. ke umcio saragaam?

63. KinbKicTh mecATKiB IesTKOro TpUIIM(MPOBOroO UYKCIa BABiIUi OibIa
3a KigbkicTs ommuuib. Cyma mudp mporo umcsaa gopiBuioe 13.
SKIo moMiHATH MicIAMU ITM(PPU COTEHb i OAMHUIL, TO OJAEPIKI-
MO YHCJO, AKe Ha 495 MmeHIle Big gamoro. 3HAUAITH IIe YHCJIO.
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64.

65.

66.

67.

68.

69.

70.

71.
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SKmro mepite 3 ABOX maHuX uunces 30iasmuTu Ha 10 %, a apy-
re — Ha 15 %, To iX cyma 30inpmmuTeca Ha 13 % . Aximo mepime
3 maHux uuces 3MeHmuTu Ha 5 %, a apyre — Ha 10 %, TOo cyma
yurceJ 3MEeHHIIUThCA Ha 48. 3HAUIITH IIi umceJa.

Il mpoBeneHHS PeMOHTY mpuadaam micok i memeHT. Ileprroro

1 . . 1.
AHA BHUKOPHUCTaJHN g Bl Macu HpI/II[6aH01"O IIICKY 1 Z Blag Macu

mpuadaHoro IeMeHTy, 1o pasoM ctaHoBusio 205 Kr. J[pyroro
JTHS BUKOPHCTAJM UYBEPTh Tiel Macu ImicKy, dKa 3aJIHINnJIacsd,
o Ha 37 Kr OijbIle 3a Macy II’ATOI YaCTUHU IIeMEHTY, AKa 3a-
auinnjgaca miciaa mepimoro AHs. CKIIbKM IIiCKY i CKiJabKHU Ie-
MeHTY OyJIo IpuaAOaHO IOJIs PEMOHTY?

OpHa cTOpoHa TPUKYTHUKA yTpudyi Oinbina 3a apyry. Ilepumerp
TPUKYTHUKA Ha 22 cM OijbInuil 3a ixX miBcymy i Ha 27 cM 6ijb-
A 3a IX HmiBpisHHUIIO. SHANAITH CTOPOHU TPUKYTHHKA.

ARIO DOBXKUHY NPAMOKYTHHKA 301IBIINTY Ha 3 CM, a HINPUHY —
Ha 2 cM, TO Horo mioma 30iabmuThesa Ha 37 cM2. SIKIIO KO-
HY CTOPOHY IIPAMOKYTHMKA 3MEHIIUTH Ha 1 cM, TO HOT0o mJoIa
3MeHIIUThCA Ha 12 cm2. S3HAUAITE IepuMeTp IPIMOKYTHUKA.

3JIMBOK CKJAJa€ThCS 3 ABOX METAJIiB, Macu SKHUX BiJHOCATBHCS
aK 3 : 4. Immmmii 31MBOK MicTHUTBH Ti cami Meraau, aje y Bif-
HomieHHi 1 : 2. ITo cKigpKM KijgorpamiB BiJf KOXKHOTI'O 3JIMBKa
MmoTPiOHO B3ATH, II00 OJep:KaTu 3JUBOK Macoio 10 Kr, y aKomy
MacH THUX CaAMHUX MeTaJiB BigHocATbHCA AK 2 : 3?

Hopora Bix cena mo MicTa cmouaTKy IIPOJATrae TOPU30HTAJIBHO,
a morim yropy. Typuct mpoixas Ha BeJIOCHUMEAi TOPU3OHTAJIBHY
ii vactuny 3i mBuakicrio 10 KM/Tom, a Bropy HIINOB ITiIMKU 3i
mMBHUAKicTIO 3 KM/ToxA i mpubyB mo micta uepesd 1 rox 40 xB mic-
JIs1 BUI3AY i3 cesia. ¥ 3BOPOTHOMY HANPAMKY ILJISAX YHU3 TYPUCT
ImpoixaB 3i mMBUAKicTIO 15 KM/TroA, a TOPUBOHTANBHY iISHKY —
3i mBuakicTio 12 KM/rox i mpubyB 1m0 cesia uepesd 58 XB micus
BUI3Ay 3 MicTra. 3HAUIITL BiICTaHL MidK MiCTOM 1 cejioM.

B ogromy pesepByapi — 490 1 Bogu, a B apyromy — 560 . dAxio
MepHInii pesepByap YINepTh AOJUTH BOAOI0 3 APYroro, TO ApPY-
I cTaHe 3allOBHEHWII HAMOJOBUHY. SIKIIO ApPyruili pesepByap
VIIepTh OOJUTU 3 IIEePIIOro, TO IEePIIuil OyAe 3allOBHEHUH Tijb-
KU Ha TpeTHHY. Bu3HauUTe MiCTKiCTh KOXKHOI'O 3 pe3epByapiB.

ABTOOYC i MapHIIpyTHe Takci, AKi 3a po3KJaJoM BUPYIIAIOTL Ha-
3ycTpiu omHe omHOMY O 8 rom 3 myHKTIB A i B, 3a3Buuaii 3y-
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72.

73.

74.

75.

cTpiuaioThed o0 8 rom 12 xB. AJjie 0gHOro pasy MapIIPYTHE TakK-
ci Bupymmio B peiic o 8 rog 8 XB i 3ycTpimocs 3 aBTOOycOM
o 8 rox 17 xB. 3HalAiTL HMIBUAKiCTHL aBTOOyCca i IIBHAKICTH
MapIIPYTHOTO TaKci, AKINO BigcTanb MisK A i B mopiBHIoE 24 KM.

3 nyHKTYy M nmo nyHKTy N o 7 rox i o 7 roxg 30 xB BuixaJyu aBa
aBTOOycu 3 ogHakoBOO IMBuAKicTio. O 7 rog 10 xB 3 myHKTy N
Io myHKTY M BuixaJja BeJjiocullefucTKa. BoHa 3ycTpina nmepiiuii
aBToOyCc o 7 roxm 40 xB, a gpyruii — o 8 roxg 01 xB. 3HAKIITH
IIBUIKOCTI BeJOCHUIIESUCTKY Ta KOXKHOIO 3 aBTOOYCiB, AKIIO Bis-
cTaHb Mixk myHKTamMmu M i N mopiBHioe 37 KM.

3 micra B ceJio, BifcTaHb MiK AKUMU 24 KM, BUPYIIIUB TYPHUCT.
Yepes 1 roxg 20 xB yciig 3a HMUM BUiXaB BEJIOCUIEOHUCT, AKUHA
yepes MIiB rogMHU HasgorHaB Typucra. Ilicas mpubyTTss B ceso
BeJIOCUTIEANCT, He 3YNMUHAKUYNUCH, IOBEPHYB Ha3ad i 3yCTPiB-
csd 3 TYPHCTOM Uepe3d MiBTOPM TOAMHHU IIicJs IIepIiol 3ycTpiui.
SHaUIITh IMBUAKICTh TYpHCTa i HIBUIKICTL BeJOCHUIIEANCTA.

3 micTra A B micTo B 0 9 rox Buixanu aBa aBToOycu. ¥ Toii caMuii
yac 3 micta B B micTo A BuixaJia Besocuneauctka. OamuH aBTo0ycC
TpanuBcd Ha ii maaxy o 10 rog 20 xB, a gpyruii — o6 11 rog.
SHaNUIITL IMIBUAKOCTI BeJOCHUIIEUCTKH Ta KOXKHOIO 3 aBTOOYCiB,

. 7. .
AKIO IMIBUAKICTH OJHOTO aBTOOyCca CTaHOBUTL 13 Big mBUAKOCTI

Ipyroro, a Bigcraub MixK mictamu — 120 M.

ITo xony, moB:kmHa AKoro 500 M, pyxamoThca aBi TouKu. BoHu
3ycTpivaioThed uepe3 KoxKHI 10 ¢, AKITO pyxXaloThCA YV IIPOTH-
JeKHUX HaIpAMKax, i uepes KoxkKHiI 50 ¢, AKIIO — B OJHOMY.
SHaANOIThL IMBUAKICTh KOMKHOI 3 TOUOK.
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BIANOBIAI TA NTOPAAU OO BIIPAB

IToBTOpIOEMO MaTeMaTHKy 3a 5—6 Kjacu

11. 1834 p. 12. 1816 p. 13. 1) 9; 2) 2; 3) 6. 14. 1) 9; 2) 2;
3) 2. 15. 10 044; 99 944. 16. 1014; 9984. 24. 1) 29,384; 2) 4,855.
25. 1) 3,026; 2) 0,6505. 41. 250 rpu. 42. 50 kr. 43. 36iabmIKIaACA
Ha 2 % . 44. 3menmuaaca Ha 8 %. 53. 1) 4,75; 2) 0,1. 54. 1) 0,25;
2) 0,8. 55. 1) Ha 25 %; 2) va 20 %. 56. 1) 3menmuuaca Ha 10 %;
2) soigpmmumaaca "Ha 5 %. 57. 7,2 %. 58. 62,5 %. 71. 1) —0,5;
2)-2.72.1)-23; 2) 1,35. 73. VI cr. 74. 1108 p. 75. a + 22b; —36.

76. 30y — x; —35. 77. —2%. 78. 28,09. 79. -0,512. 80. 20. 81. 12.

Poznin 1

§1
97. 1), 2), 4), 6), 7) Tax; 3), 5), 8) mi. 100. Uepes 16 micsamis.
103. 999.

§ 2
122. 1) —-5; 2) —2; 3) —4,75; 4) —10. 123. 1) 1; 2) -3; 3) —2,5;
4) 5. 124. 1875 p. 125. 1804 p. 126. 1) 0; 2) $=2; 3) —2m;

2m —a

4) b - 3a. 127. 1) 0; 2) : 8) 2b; 4) 2a — p. 128. 1), 5), 6) Tax;

2), 3), 4) mi. 129. 1) 4; 2) 1,6. 130. 1) 1,2; 2) -1,8. 132. 1) —4; 4;
2), 6) piBHAHHA He Mae po3B’A3KiB; 3) —3; 3; 4) —5; 5) 6; 8; 7) 3; —4;
8) —6; 6; 9) —3; 5. 133. 1) —9; 9; 2) piBHAHHA He Ma€ PO3B’A3KiB;

3) -8; 8; 4) 0,5; 5) 2; 5; 6) —4; 4. 134. 1) 2; 2) 1%; 3) -9. 135. 1) 2;

2) 10. 136. 1) Hemae posB’s3KiB; 2) x — Oyab-ake uucio. 137. 1) x —
Oyab-sike umciio; 2) HeMmae pos3B’as3kiB. 138. 1) 5; 2) 3; 3) —5; 4) —1;
5) HeMmae pos3B’aA3KiB; 6) x — Oyab-sake umeyo. 139. 1) 1; 2) 3; 3) 0,2;
4) x — Oyab-ake umcao. 140. 1) b = 11; 2) b = 4,5. 141. 1) a = 24;
2)a=3,5.142. -4; -2; —-1; 1; 2; 4. 143. -6, -3, -2, —-1. 144. 1) 1;
2) —3; 3) Hemae Takux 3HaueHb a. 145. 1) —1; 2) 3; 3) Hemae TaKkux
3HaueHb b. 146. 1) 1; 2) —2; 3) Hemae TaKux 3HaueHb m. 147. 1) —2;
2) HeMae Takux 3HaueHb a; 3) 4. 148. 1) dAxmio b = —1, To piBHAHHA

. 7
He Ma€ po3B’A3KiB; aAKIo b # —1, To x = m; 2) akmo b = 5, To x —
+
OyOb-sIKe YHCJO; AKINO b # 5, To x = —1; 3) akmo b = 2, To piBHAH-
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HA He Ma€ PO3B’A3KiB; AKIIO b = —2, To X — OyAb-AKe YUCJO0; AKIIO
b+2,b+# -2, 10X :‘Z‘%. 149. 1) 3; 2) —3; 4. 154. 1) 250 wmr;
2) 5 mo6oBux nm03. 158. x =6, y =7 abo x = 7; y = 6.

§ 3

168. 48. 178. 60 BapenukiB; 63 Bapenuku. 179. 11 200 rpmu.
180. 45 km/rom; 18 km/roxm. 181. 15 kr; 12 kr. 182. 12 kM. 183. 7 cm;
11 cm; 77 cm2. 184. 48 onosix., 24 omosix. 185. 27 rpH; 9 rpH.
186. 125, 137, 168 mabopis. 187. 24 cm, 33 cm, 48 cm. 188. Hi.
189. Hi. 190. Yepes 4 porxu. 191. 36 rymiB; 12 rkymis. 192. Ilo
40 sBigmoumBaapHuUKiB. 193. 24 Kr. 194. 15 sommwuris; 10 3oinuris.
195. 7 xopobok, 5 KopoOok. 196. 28 yumis. 197. 50 kr. 198. 48
i18.199. 901 120. 200. 18 xm/rox. 201. 2 km/roxn. 202. 6,5 rox;
78 km. 203. 2,5 rog; 10 xm. 204. 5 kr; 10 xr; 15 xr. 205. 7 3azau;
10 samau; 14 samau. 209. 1) a < 0; 2) a > 0. 210. Hi.

Bunpasu gasa moBropeHHA po3miay 1

215. Hi. 218. 1) x — Oyap-AKe umcao; 2) HeMae pO3B’A3KiB;
3) 2; 4) 0,4. 219. 1) 0; 2) —-3. 220. dAxmio a = 1, To po3B’sI3KiB He-

Mae; AKImo a # 1, To x = . 223. 3 rpu 60 K. 224. 6 Kr; 24 Kr.

a-1
225. 2 xm/roxm. 226. 60 Kkm/rox. 227. 24 Bapeuuku; 48 BapeHUKIB.
228. 8 pobitaukis; 90 000 rpu. 229. 5 guis. 230. 45 r; 135 r.

Po3smia 2
§4
251. y — 6x; 1996 p. 252. 7Ta — b; 1615 p. 2564. 1) 9; 2) —2,25;

4 3 4 3 1
3) ——;4) —=.255. 1) 4; 2) ——; 3) -1-; 4) -1—. 256. 1) x2 — y?;
e ) ) -3 3) -l 4 -1y ) y

2) ab — mn; 3) d2 — (d — a)(d — b), abo ad + b(d — a), abo bd + a(d — b).
259. 84 kM. 260. 27 600 rpu. 263. 1) Tak; 2) Hi.
§5
283. 1) 2x — 3; 2) 6m — 4n; 3) 2p — 1; 4) 2x — y; 5) 3ia+5%b;

6) 2n — m. 284. 1) 3a — 1; 2) 13m — 13a; 3) 1 — 2y; 4) —0,6b.
292. 1) 5 %; 2) 0,25 %. 293. 16 km/rox. 294. 120 km; 80 xm.
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O
§ 6
325.1) 1; 2) 3; 3) —5. 326. 1) 2; 2) 1; 3) 5. 328. 1) 5%; 2) —2%.

329. Tax. 330. 1) 36 r.
§7
367. 1) 1000; 2) 25; 3) 1; 4) 128; 5) 2; 6) 3. 368. 1) 1; 2) 32;

3) %; 4) %. 369. 1) 27; 2) 32; 3) 243; 4) 25. 370. 1) 7; 2) 12; 3) 324;

4) %.371. 1) 7; 2)12; 3) 20; 4) %_372_ 1) 610 — 365; 2) 1020 > 2010,

3) 514 < 267; 4) 23000 < 32000 374 1) 68 rpH; 2) 74,8 rpH; 3) 3MeHIIH-
Jaca Ha 5,2 rpH; 4) smenmuiaacsa Ha 6,5 % . 375.1) 7; 2) 9; 3) —1,5;
4) -26. 376. 3,54a — 8,6b; 103,7. 377. 15 Tpoauxn. 379. Jlumie ox-
HUM CIIOCOOOM.

§8
390. 1), 3), 4) Hi; 2) rax. 391. 18x3 cm3. 392. 3b2 am2.

395. Okcana orpumana npubyTox Ha 14,14 rpH O6inbine, HixK Jleo-
Hix. 397. 666 cTOpiHOK.

§9
410. 1) 2m3 a6o —2m3; 2) 0,6p%g® a6o —0,6p%g®; 3) —2¢3; 4) 10c2m?;

5) 2ab? abo —2ab?; 6) c3p?. 411. 1) 3msnll; 2) %abG; 3) —12mp;

4) —la; 5) —1; 6) L7 a0, 1) 5mn® 2) —3x5; 3) —1a3b;
9 64 3

4) —i. 413. 1) 240m® 2) —8m!'"; 3) -al®b'; 4) —5%(18013.
414. 1) 24a3; 2) -100a2%; 3) —2a319; 4) —12§m7n13.

3
416. 1) 8a'lp9; 2) 6Zm20n24; 3) —49m'4nl4; 4) —32x20¢50,

417. 1) 2700m7n8; 2) -2al3p9% 3) -27a26ml0; 4) x28y28,
420. ]_) _O’1a2n+3b2n+5; 2) 72a6n+6b15+6n; 3) a8n+10b18n+3;

4) xSy, 421, 1) 215 2) 1125 3) —49; 4) 343, 422, 1) 15

2) 12%; 3) —81; 4) 729. 424. 1) b%; 2) —m8; 3) a7; 4) —n8. 425. 98.

426. 3500 kr.
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§ 10

447. 1) —5a2b* — 12a%b + 2a%b2, wocroro cremens; 2) Txiy3 —
— 10x%y2 + 21x2y%, coomoro cremens. 448. 1) 4a2b3 — a*, n’aroro
crenens; 2) 2xy2 + 15x3y — Txy?, yerBeproro crenensa. 449. 2xy3 —
— 9x3y + 748,75; T48 wm. 455. 1), 6) Ilomarwi; 3), 4) Bix emui.
459. 1) 1500 kBr. 461. 37; 38.

§ 11

474. 1) 3; 2) 3. 475. 1) 0; 2) 3. 478. 1) 1,2; 2) 7. 479. 1) 6;
2) 2,25. 491. 1) —9; 2) 101. 492. 1) —11; 2) 4. 494. 1) 2m?2 + Tmn;
2) 12m2 + 3mn — 2n2. 495. ITopada. Ilicisa chnpolmeHHA pisHUIL
MHOTOUJIeHIB ozepxumo Bupas 0,2x* + 0,5x2 + 4. Haiimenme 3Ha-
YeHHSA IIbOTO BUpa3y nopiBHIOE 4, aximo x = 0. 498. 1) 100x + 10y +
+ z; 2) 100z + 10y + x; 3) 100x + 11y + 11z; 4) 90y + 9x + z.
501. 1) 430; 2) 820; 3) 1615; 4) 3212, 502. 1) 0,3 x. 504. ITopada. Ha-
TypaJIbHe YUCJ0 € KpaTHUM uucay 36 Toxai #f TiIbKU TOMi, KOJIU BOHO

€ KkpatHuM uucjgam 4 i 9. Jlami BUKopucTaT 0O3HAKM MOMiJIBHOCTI Ha
4 (samaua Ne 331) Ta Ha 9.

§ 12
528. 1) 2a; —7; 2) 11 — 27x; 12; 3) 3a? — 3b2; 0; 4) 2xy3; 2.

529. 1) 13a?; %; 2) 8x2 — 8y?; 0. 530. 1) 2; 2) —27; 3) —1; 4) 0,25;

5) x — Oyab-aKe uucyao; 6) memae pos3B’askiB. 531. 1) —0,75; 2) —32;
3) —0,25; 4) 0,75; 5) memae po3B’sA3KiB; X — OyIb-AKe YHCJIO.
532. 1) 12; 2) —-1,5. 533. 16 r. 534. 12 rpu 50 x.; 30 rpH;
45 rpH. 535. 18 korymok; 12 Korymok. 536. 18 xm/rox.

539. 1) —xnt4; 2) —y2r; 3) —-3zn. 541. 1) éa7b12; 2) —10m8n23.

542. 1) 8; 2) 87,5. 543. 1) ¢, =g(tc —32). 545. Ilopada. PosrisaHbTe

cymy (6a + b) + (6b + a) Ta moBemiTh, IITO IPU HATYpPaJbHUX a i b
BOHA € KPATHOIO YUCJIY 7.

§ 13
568. 1) 74 300; 2) 1 103 000. 569. 1) —5,23; 2) 0; 3) 4; 4) —27.
570. 1) 10,11; 2) 1%. 574. 1) 0; i; 2) 0; —4; 3) 0; —9; 4) 0; 1,5.

575. 1) 0; —é; 2) 0; 10; 3) 0; 14; 4) 0; —%. 576. 1) —%; 5; 2) —2,5;
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O
2. 577. 1) -1,25; 7; 2) 3; —3,5. 580. 1) 25(m — 2)%; 2) 81(2a + 3b)2.
581. 1) 3; 7; 2) —2; 5. 582. 1) 2; 4; 2) —2%; 4. 586. 24 cm i 8 cwm.
588. Tak, manpukaag, a = —2; b=0; c=1.
§ 14

604. 1) —6; 2) 0. 605. 1) 2; 2) 0. 608. 1) 27m3 + 8n3; 2) 8x3 —
— 125y3; 3) —x3 + x2a + 5xa® — 2a3; 4) -3m3 + 16m2x — 2mx? —
— x3.609. 1) 27x3 — y3; 2) 27a3 + 12a2b — Tab? — 2b3. 610. 1) 14 —
— 15m; 2) —18y2 — 4; 3) 4a + 4; 4) b + 15. 611. 1) —x2 — 15;
2) 11a + 10; 3) 12 — 17x; 4) 16. 620. 1) x2 1— 5x3; 44; 2) a3; 27.
621. 1) ~24x; —27; 2) 276% 1. 622. 1) 3; 2) . 623. 1) -2; 2) 1.

626. 14; 15; 16. 627. Ha 2. 628. Ha 3. 631. 18; 19; 20; 21. 632. 24;
25; 26; 27. 635. 18 cm; 12 cm. 636. 350 xm. 637. 1) 4; 2) %

1,2
1257 ° 129
Toxi oxep:xkuTe Bupas (3 — a)(4 + b) + (3 + a)(b + b) — 6b, axkuit gaai
MMOTPiOHO CIIPOCTUTH.

b

640. 185 rox. 641. 27%. ITopada. llosuaure a =

§ 15
655. 1) 0; 2) —g. 656. 1) 0; 2) —0,1. 657. 1) 3x2y(3xy2 — 1) x

x (by — x2); 2) (0,7m — 0,9n)(3n2 — 4p?). 658. 1) 2(m?2 — 2x3)(4c — 3x);
2) xy(3y + 4x2)(0,4y — 0,5x%). 659. 1) 5; 8; 2) —0,4. 660. 1) —7; 1;

2)—%.661. (2 -pla+t—5);2)(a-—m)(x2+y2—1);3)(m—T)x

x(b— 1+ m?); 4) (a — b)(6x + 3y — 2). 662. 1) (ab + 1)(a + b + 9);
2) (4x + 5m)(2a + b — 1). 663. 1) (x + 1)(x + 4); 2) (x — 1)(x — 4);
3) (x — 2)(x + 3); 4) (a + b)(a + 3b). 664. 1) (x — 1)(x — 5); 2) (x — 3) x
x (x + 2); 3) (x — 3)(x + 5); 4) (a + 2b)(a + 3b). 666. 1) —2; 2) —10.
667. 3 : 2. 669. Tak, manpukman, x = 66; y = 33. Ilopada. Cuig
ypaxysaru, 1mo 336 =33 - 33°=32-335+1-33%=2%-335+ 335 =
= 66° + 335.

§ 16

704.1)1; 2) 0. 705. 1) —-2; 2) —16. 707. a6 + b16,709. 1) a3 + 6a2 +
+ 12a + 8; 2) 8v3 — 12b2 + 6b — 1. 710. 1) x3 — 6x2 + 12x — 8;
2)8m3+12m2+6m + 1. 711. 1011 p. 712. 24; 26; 28. 714. 130 rp=.
717. IIopada. (n?2 + n)(n + 2) = n(n + 1)(n + 2) — K06GYTOK TPHOX
MMOCJiJOBHUX HATYPAJIbHUX UUCEJ.
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§ 17
731.1) 55 2)-33) - 4)1 75.732. 1) -8; 2) :3) —1,5; 4) 0,2.

735.1) (x — 1)2; 2) (a+4)2 737.1) x2 — 4x+4—(x 2)2>0; 2) —x2+
+2x —1=—(x—-1)2<0. 739. IIopada. x> + 4x + 5 = x2 + 4x +
+ 4+ 1= (x+ 2)2 + 1. 740. IIopada. x2 + 6x + 11 = x2 + 6x +
+9+2=(x+3)2+2. 743.1) 23; 2) 0. 744. 1) m3 — 4m?2 — 11m +
+30; 2) pl0 + 1. 745. 87 rpx.

§ 18
8

759. 1) -3; 2) 16. 760. 1) —2; 2) 27. 770. 1) 2; 2) 1; 3) TS

771. 1) -1,6; 2) —6; 3) g 772. 1) 6a + 18; 2) 55x2 + 48xy — 73y?;

3) bt — 182 + 81; 4) 625 — 50a2 + at. 773. 1) 13 — 4c; 2) 56x2 +
+ 20xy — 8y?; 3) a* — 72a% + 1296; 4) 16 — 8m?2 + m*. 775. 1) x2 +
+ 2xy + y2 — 1; 2) a® — b2 — 2bc — c?; 3) m? + 2mn + n? — 4p?;

4) x2 — y2 — 4y — 4. 776. 9%. 777. 120 m2; 8 rox.

§ 19
798.1) —4; 6; 2) —6; 1; 3) -2,2; 1; 4) —1; 11. 799. 1) -8; 4; 2) —1;
2,6; 3) —7; 0; 4) 1; 4. 801. 1) (6a3 — b)(b — 4a®); 2) 8p(2p — 3m?);
3) (5x + 9y)(9x — 5y); 4) 4c(a + b); 5) (a2 + a — c¥)(a? + a + cY);
6) 4b(1 — 5a). 802. 1) 3(a% — 3b)(3a2 — b); 2) 3(m* — ¢)(8c — mY);
3) 4(4b — a)(3a — b); 4) 4t(x — y). 803. 1) 2; 1,5; 2) -3; 3; 3) —%;
%; 4) memae kKopeHiB. 807. IlIBuakicTs Kopalbiiss OGinbIta 3a ITBU/I-

Kicth Bemocumnenucra. 810. ITopada. Bukopucratu 3BakeHy KpYITy
SIK THDKY.

§ 20
825. 1) 5a + 8; 2) 9b — 27; 3) 65; 4) 465 — 43 — 2. 826. 1) 4a —
— 64; 2) 35; 3) 125 + b — 2b2; 4) a® — 1. 827. 1) -7; 2) —0,1. 828. 1) 8;
2) -0,2; 3) 0,5; 4) —2. 829. 1) —%; 2) 2. 830. 1) 9(a + 3a + 3);
2) (x — 2)(x2 — 10x + 28); 3) (2p — 1)(13p2 + 5p + 1); 4) (5x — 1) x
x (18x2 + 2x + 1). 831. 1) (2a + 1)@ + a + 1); 2) (b — 4) x
x (b2 — 2b + 4); 3) (4b + 1)(31b2 — Tb + 1); 4) (5a + 2)(13a2 —

— 4a + 4). 833. Tak. 836. 50 somuriB i 10 somuris. 837. 132 rpH.
839. 7 kypeii.
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O
§ 21

855.1)(a—3)a+3)a%2+9);2)(2-¢c)2+c)4+c?);3)(x—1)x
x (x + 1)(x2 + 1)(x* + 1); 4) (a — b2)(a + b2)(a? + b?). 857. 1) 0; —1;
1; 2) 0; —4; 4; 3) 0; 4) 0; —2. 858. 1) 0; —1; 1; 2) 0; —6; 6; 3) 0; 4) 0;
1. 859. 1) 7(a — 1)(b + 3); 2) 6(m — 2)(n — 5); 3) —a(b + 3)(c + 4);
4) a(a + 1)(a — b). 860. 1) 3(15 —-b)(2 — a); 2) —3(n + 3)(m + 6);
3) a%(a + 1)(x + 1); 4) ap(p? + 1)(a — 3). 861. 1) (a + b — 4) x
x(@+b+4);2)(a-x-ya+x+y);3)(@E+5-—x)p+ 5+ x);
4) (p — x + 10)(p + x — 10). 862. 1) (x + y — 5)(x + y + B);
2Y(m—-—a+b(m+a-0b);3)(m—4—-—a)(m—-4+a);4)(m—>b—4)x
x(m + b+ 4). 863. 1) (a — 9)(a + 10); 2) (a + m)(m — a — 1);
3) (x —y)x +y—1);4) (x —y)x +y + 1); 5) (@ — 3b)(1 + a + 3b);
6) (4m + 5n)(4m — 5n — 1). 864. 1) (a — b)(a + b — 1); 2) (p + b) x
x( — b — 1); 3) 4x — by)4x + by + 1); 4) (10m — 9n) x
x (10m + 9n — 1). 865. 1) (m — 3)(p — 1)%; 2) (1 — a)(1 + a)(1 — 2b)2.
867. 1) (a —b)b—-1)b+1); 2) (x —a)(x +a)a + 7); 3) (p + q) x
x(p—-2)p + 2); 4) (a + 5)(a — m)(a + m). 868. 1) (m + n) x
x(m2 —mn+ n2+ 1) 2) (a — b1 — a2 - ab - b?); 3) (a + 2) x
x (a2 — 3a + 4); 4) 2p — 1)3. 869. 1) (m + n)(m — 1)(m + 1);
2) (b —3)a — 2)a + 2); 3) (a —b)a® +ab + b2+ 1); 4) (x + 1) x
x (x2 — x — 4). 870. 1) 5; 1; -1; 2) 2; —2. 871. 1) 1; —1; 2) 1;
3; —3. 872. 1) 4(2a + b)(a + 2b); 2) -8y + 22m)(33y + 2m).
873. 1) (a2 — 2ab + 4b%)(a + 2b + 1); 2) (m — 2n)(m? + 2mn +
+ 4n?2 + m — 2n). 874. 1) (a — b)a%2 + ab + b2 + a - b);
2)(ct+td—x—y)et+td+x+y)875.1)(x+ 1)(x —3); 2) (x — 1) x
x(x +9); 3) (x + 1)(x — 4). 878. —16. 879. 8 rox. 880. IIpudyTox
2100 rpH. 881. Yepes 6 xB.

BnpaBu gisa moBTOpeHHs po3miay 2

885. 1) 5; 2) 17; 3) —6; 4) —1,2; 5) 11; 6) 2,4. 890. 1), 4) Hi; 2),
3) rak. 894. 1) 5; 2) 1; 3) 6; 4) 2. 895. 1) Tax; 2) ui. 899. 1) a25-37;
2) a5+3, 900. 1) 6; 2) 7. 906. 1) 3m2n; 2) —7p. 908. 1), 3), 4) Tax;
2) mi. 909. 3. 912. a3%; —5. 913. Hi. 918. 2xy + Txy?% -69.

922, x = 2. 923. x* —gxz. 924. 24 1; 21 m; 20 m. 925. 2. 929. 1) 5;

3; 2) 2; 7; 7. 930. 1) -2; 2) —-12; 3) 28; 4) 8. 934. 1) —1; 2) 8.
937. 50 cm; 40 cm. 940. 1) (8¢ — 2y)(4x2 — 3y?); 2) (0,8m — 0,5n) x
x (2n? — 3p?). 941. 1; —6. 945. 25. 946. Tax. 947. 1) x2 + 2xy +
+ y2 + 2xa + 2ya + a?; 2) b2 — 2bc + ¢® — 2bd + 2c¢d + d?
3 m2+2mn+n2+4m + 4n + 4; 4) a?2 + 6a + 9 — 2ac — 6¢ + 2.
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o
951. 1) % ITopada. IlomMHOXUTHM OOUABI YACTHUHU PiBHAHHSA

1
Ha 3; 2) 5 953. 2) Ilopada. Bupas TOTOXKHO MOPiBHIOE BHUpAa3y

(@ — 2 + m)2. 3) Ilopada. Bupas TOTOXHO [IOPiBHIOE BHpPa3y
(a + b+ 4)2. 958. 1. 961. 1) —9; 2; 2) 0,3a; — 0,3a; 962. 1) Tax;
a a
2) Ttak. 963. 1) (5 — 4x)(5 + 4x); 2) (83x — 5)(Bx + b5). Ilopa-
da. Cmouarry cupoctits Bupasu. 970. 1) 9(a — b)(a? + ab + b2);

2) 2(n + 3)(m — b); 3)(%1)—1}[%1)“)(%& +1j;4) (m — 2n - 5) x

x (m — 2n + 5); 5) (b — 6)(b + 7); 6) (m — n)m — 2)(m + 2).
971. 1) m2(a — 1)(m — 1)(m + 1); 2) a(b — 1)(a — 1)@ + 1); 3) (b + 1) x
x (b — 1)?; 4) (x — 3)(x3 + 4x% + 3x + 9).

Poznin 3

§ 22
1003. 1) 0,6; 2) 2. 1004. 1) fAxmo x = -5, To y = —23; AKIIO
x=0, 710y =0; akmo x = 3, To y = —6; 2) axmo x = —5 abo x = 0,
Toy ="7; akmo x = 3, To y = 9. 1005. 1) fAxmo x = —2, To y = —16;
akmo x = 0, To y = —2; akmo x = 4, To y = —12; 2) axmo x = —2
abo x = 0, To y = 3; axkmo x = 4, to y = —16. 1006. 4. 1007. 0.
1009. 10 cm.

§ 23
1016. 1) 0; 2) 2; 3) 0; 4) 5. 1017. 1) 0; 2) 3; 3) 0; 4) —2. 1022. 1),
4) Taxk; 2), 3) mi. 1023. 1), 3) Taxk; 2), 4) ui. 1026. 1) 0; 4; 2) —4; 4;
3) —5; 0. 1027. 1) 0; —2; 2) —5; 5; 3) 0; 4. 1030. Hi. 1031. 1) 2 kr}
2) 6 xr; 3) 1 kr; 4) 6 1. 1034. 1) 450 .

§ 24

1065. £ =-1,5.1066. [ =—3. 1067. 1) (0; —20); (13%; Oj; 2) (0; 5);
(20; 0). 1068. 1) (0; —40); (200; 0); 2) (0; 18); (54; 0). 1069. y = 100x.
1070. y = —9x. 1074. k = 0; 1l = 5. 1075. k£ = 0; Il = —5. 1076. I:
y=-38x;II:y=x+3; IIl: y =3x. 1077. -5 < y < 9. 1078. 1) (2; 2);
2) (1,2; -1,2); 3) (3; 6). 1083. 1) 0; 2) —1. 1084. 1) 16m? —3%;

2) 25y2 + 4ay. 1085. 13 zomuris. 1087. 1) 16 %; 2) 18 %.
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BnpaBu g1 moBTOpEeHHs po3aiay 3
1099. £ = —3; [ = 10.

Pozgia 4

§ 25

1120. p = 3. 1121. n = 3. 1122. 1) m = —-35; 2) m = 15.
1123. 1) d = 19; 2) d = —2. 1125. (5; 5). 1126. 1) p = 2; 2) p = 21.
1127. 1) Takux map HarypaabHuUX uucesg Hemae; 2) (1; 1); 3) (8; 1),
(1; 2); 4) (1; 7), (7; 1). 1130. 1) 6; 2) 13. Ilopada. a? + b% =
= (a + b)2 — 2ab; 3) 25; 4) —19. 1131. 8400 rp=.

§ 26

1149. 1) m = 0; 2) m = 10; 3) m = —25. 1150. 1) (0; —-3), (—21; 0);
2) (0; -5), (3 0). 1151 1) (0; 18), (6; 0); 2) (0; ~14), (~4; 0).
1155. I'padikm He mepermuarorsca. 1159. 80 km/rox; 60 Km/rox.

1160. 1) =4 %; 2) = 9 %. 1162. IIopada. Po3rasaHbTe TPpU BUNATKU:
1)x<0;2)0<x<1;3)x>1.
§ 27
1173. a = -8,5; b = -0,2. 1174. a = 0,7; b = 10,5. 1175. 1) (2; 3);
2) (-1; 2); 1176. 1) (1; 4); 2) (3; —2). 1184. (x; 1,5x — 2,5), me

x — Oyab-aKe umciio; 2) Hemae po3B’a3kKiB. 1189. ITopada. Buninutu
moBHu# KBazpar. 1190. P = 30 + 6s. 1192. 1.
§ 28
1200. (3; 1). 1201. (4; 1). 1202. 1) (4; -3); 2) (2; -5);
3)a=-50bb=-2;4) m=4; n=0,5. 1203. 1) (-3; 4); 2) (2; —-7);
3) p =7 qg =3, 4 a = 1,5; b = —-6. 1204. 1) (8,5; 2,5);
2) (%, gj 1205. 1) (1,5; 2,5); 2) (%, - 1%) 1206. 1) (46,5; —25,5);

2) (6,5; 2). 1207. 1) (22,5; 7,5); 2) (45; 1). 1208. (4; 1). 1209. (2; —3).
1211. & = %; 1=-2.1212.y = 2,5x + 1. 1213. ) m = 2; 2) m = 4.
§ 29

1231. 1) (-1; 1); 2) a =2 b= —1; 3) m = 3; n = 2; 4) [_%; %)
1232. 1) (2; 1); 2) (0,4; 7). 1233. 1) (1; —2); 2) a = 0,4; b = 0,1.

1234. 1) (-2; 2); 2) m = 0,8; n = —1,5. 1235. 1) y = gx - 5,5;
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2) y = —%x + 4. 1236. y = —0,25x + 4. 1237. 1) (-1; 3); 2) (3; -2).

1238. 1) (1; —2); 2) (—2; —8). 1239. 1) Posp’a3kiB HeMae; 2) 6e3yiu
posB’asKiB. 1244. Hi, ocKinbKM mpu MiJuX YMCIAaX X i Yy 3HaUEeHHA
BUpasy y2 — x2 € HemapHUM a00 KPATHUM YUCIY 4.

§ 30

1250. 10 BzomwumriB; 6 3omwuri. 1251. 224 rpH, 208 rpH.
1252. 84 rpu, 28 rpu. 1253. 10 cm, 8 cm, 8 cm. 1254. 18 wm;
10 m. 1255. 18 xMm/rom; 2 Km/rox. 1256. 17 xm/rom; 3 KM/Tof.
1257. 42 xm/rom; 14 xm/rom. 1258. 24 i 38. 1259. 32 i 40.
1260. 32 pokwu; 10 poxkis. 1263. 80 ab6ayk; 15 a6ayk. 1264. 25; 20.
1265. 90; 110. 1266. 12 kr; 8 xr. 1267. 10 xr; 15 xr. 1268. 30 ui;
45 n1. 1269. 24 kHWxKu; 33 KHWKKu. 1270. 96 rpu, 104 rphH.
1271. 180 ropris; 120 Topris. 1272. % 1273. % 1274. 50 r; 150 r.

1275. 156 ; 104 r. 1276. 36 pokis; 8 pokis. 1277. 45. 1282. 20 KopiB.
BnpaBu gasa moBTopeHHA po3miay 4

1288. (=25 0); (=15 1); (=1; —1); (0; 2); (05 —2); (15 1); (1; —1);

(2; 0). 1297. 1) a = 3; 2) a = —14. 1299. 1) (-3; 2); 2) (5; —2).

1300. 1) (7%; zgj; 2) (4; 3). 1301. (-28; 41). 1302. 1) (% éj

2) (4; 2). 1305. ko a = 2, To 6e3yiu pos3B’sA3KiB; AKIIO a # 2, TO
enuHUi pos3B’asok. 1307. 1) (1; 2); 2) (—6; —2). 1308. 1) (1; —2);
2)(0,5; —-1,5).1309.1) (2; 7); 2) (33—77, - 3%) 1310. 1) (x; -2 — 2x),
Ie x — Oyab-AKe uucjao; 2) cucrteMa He Mae posB’askis. 1311. 1) Hi;
2) rak; (2; —1) — posB’sa3ok cmcremu. 1312. 1) y = 1,25x — 5.
1313. 1) (4; 5); 2) (-2,5; 0). 1314. 1) a = 4; 2) a # 4; 3) He ic-
mye. 1315. 1) b = —-3; 2) axmo b = -3, To x = 1,25; y = 0.
1316. 50 km/rox; 60 km/ron. 1317. Ilopuia mauunmis — 54 rpH, ca-
gat — 45 rpu. 1318. 28 xMm/roxn; 2 km/roxn. 1319. 18 nmeraseii 3a ro-
IUHY BUTOTOBJIsIe MaiicTep i 12 — yuensn. 1320. 80 rpymr; 100 rpyi.
1321. 70 i 36. 1322. 10; 50 i 80. 1323. 2352 cm2. 1324. 35.
1325. 15 n i 10 n. Ilopada. IlosHaunTtu x J1 — y mepriomy 0imowi,

1
X + Ey = 20,

y 1 — y apyromy. Toxi maemo cucremy: 1
+—x =15.

Y73
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O
3amadi ImigBHIEHOI CKJIAaTHOCTI

1. -1; 0; 2; 6. 2. 7583. ITopada. IlosHauuTu IIyKaHe yucio (abc,
micasa goro abc = x. 4. 1) PiBHanusa He Mae posB’saskis; 2) x = 3.
5. 1) Axmio a = 0, To piBHAHHA He Ma€ pPo3B’aA3KiB; aximo a # 0, To
PiBHAHHS Mae €eIUHUNA PO3B’sA30K; 2) AKmIo a = 0, To piBHAHHA Mae
Oesuriu po3B’sA3KiB; AKMmIOo a # 0, TO PiBHAHHA Mae €IWUHUN PO3B’ -

15+a . 5a -9
; 2) IJId BCixX a: X =

30K. 6. 1) Jlyisa Bcix a: x = ; 3) AKIIO

a = 3, TO PiBHAHHA He Ma€ PO3B’SA3KiB; AKINO a # 3, TO X = 3;
a J—
5) akmio a = 1, To x — OyaAb-AKe YUCJI0; AKINO a # 1, To x = 1; 6) gusa

BCiX 3HAUYEHBb a: X = _23(10 7.1)a=-4;2)a=-7.8.21 m/c; 147 m.

ITopada. TlosHaumBIiu X M/C — IIBUAKICTH MOi3ma, MAaTUMEMO PiB-
HAHHA 25x = 378 + Tx. 9. 10 m/c; 99 m. Ilopada. Hexaii x m/c —
MIBUAKICTL mois3ga, ToAi ioro mos:kuHA 9x + 9. Omep:KuMMO pPiBHSH-
Ha 27x = (9x + 9) + 171. 10. 2 rox; 6 rox. 11. 30°, 30° i 120° a6o
20°, 80° i 80°. 12. 26 pyxaowuis. 13. 520 r. 14. 2401. 15. Ha 38 %.

10" +1
16. - 17, 20182 19 (m + ) + (m = n)?. 20. 1) x = 5;
) x+3.21.1)(a— 1202+ a®+ 2a +1); 2) (1 — )3 3) (x — 1) x
x (x + 1)(x* — 2x2 + 4). ITopada. x5 — 3x* + 6x2 — 4 = (x5 + 8) —
—3(x*—2x2+ 4);4) (m — n + 4)(m + n — 2). Ilopada. 2(m + 3n) +
+(m-n)(m+n)-8=m2+2m+1)— (n?2-6n+ 9); 5) (a — b) x
x (@2 + ab + b2 + a + b); 6) 2(2x — 1)(2x2 + 2x + 1). Ilopada.
8x3 + 4x2 — 2 = (823 — 1) + (4x2 — 1). 22. Hi. 23. 2128 — 1. 24. ITo-
(a® +ab+b2)+ (b2 +bc+c?)

pada. Po3rnaHyTu BUpas 5 Ta BUKOPUCTATH,

mo b = . 26. IIopada. abcabc = 100 000a + 10 0006 + 1000c¢ +

+ 100a + 10b + ¢ = 100 100a + 10 0106 + 1001c = 1001 x
x (100a + 10b + ¢) = 1001abc. 28. 729. 30. ITopada. [ToBecTu, IO
gnt2 — gnt2 4 gn _ gn — 10(3" — 2n1), 31. (x + y)® + (x — y)i.
33. y = 4 074 341. 34. [Topada. (2n + 2)? — (2n)? = 24n(n + 1) + 8.
35. 1) (2 +y+1)y2—y2+1). IIopada. y>» +y+ 1 =y°> — y2 + y2 +
+y+1=y2y3-1)+y2+y+1;2)(m2+m+ 1)(m2-m+ 1). ITopa-
da.m*+m2+1=m*-m+m?2+m+1;3)(x2—-x+ 3)(x2+ x+ 3).
ITopada. x* + 5x2 + 9 = (x* + 6x2 + 9) — x2; 4) (n?2 — 2n + 2) x
x (n2+ 2n + 2). Ilopada. n* + 4 = (n* + 4n2 + 4) — 4n2; 5) (x2 — 2b2) x
x (x2 + 2a%2 + 20b2%). Ilopada. x* + 2a2x? — 4a2b? — 4b* =
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= (x* + 2a%x2 + a*) — (a* + 4a2b? + 4b%); 6) (m + 1)(m%2 — m — 1).
ITopada. m3 — 2m — 1 = (m3 + m2) — (m?2 + 2m + 1); 7) (m + 2) x
x (m2 — 2m — 1). ITopada. m3 — 5m — 2 = (m3 + 8) — (bm + 10) a6o
m3—5m—2=(m3—-4m)— (m + 2); 8) (x + y)(x3 — 3x%y — 3xy? — yd).
ITopada. x* — 2x3y — 6x%y? — 4xy® — y* = (x* — y*) — (2x3y + 2x%y2) —
— (4x2y? + 4xy3). 36. 51° < 323, [Topada. 515 =5 - (52)7, 323 =9 . (33)7.
38. 1) Tak; 2), 3) mi. 39. 1), 2) Hi; 3) rtax. 40. (-1; —-1) i (2; —5).
41. 25 %. 42. 1) Hi; 2), 3), 4) tax. 43. Hi. 44. 1) Onun; 2) mof-
HOro; 3) omuH; 4) Gessiu. 45. 5 a6o 10. 46. 1) Ilpami x = -1 i x —
—2y=0; 2) opami x =0iy=x; 3) npami x = 2 i x = —2; 4) up4a-

Miy=3iy=—3;5)y={

mpomerni y = 1 gnma x 2 0iy=-1 gna x < 0. 48. 1) Taxk; (2; 0),
(=2; 0); 2) Tak; (0; 4). 49. (8; 2). 50. 1) (3; 0); 2) (0; —5). 51. 69
i 64. Ilopada. 6x + 6y = x6 - y6, 3Bigkm xy = 36. 52. ¥V 1990 p.
Ilopada. Hexaii Onecy HapomuBcsa B 19xy pomi. Tomi B 2009 p.
iomy 6yme 2009 — 19xy, 1o 3a ymoBoio mopiBHioE (1 + 9 + x + y).
53. a = 10. 54. 1) m = 2 — HeMmae PO3B’A3KiB; m # 2 — e€IUHUN
po3B’A30K; 2) m = 3 — 0e3Jriu po3B’sA3KiB; m # 3 — HeMae PO3B’A3-
KiB; 3) m = 1 — Oesyiu po3B’aA3KiB; m # 1 — eOTUHUN PO3B’SI30K.
55.a =-7.56.1) x =5, y=3, z=0. Ilopada. Jonatu mouyieH-
HO Bci piBHAHHA cuctemu; 2) x = -1, y =8, z = —3. 87. a = —2;
b=-1; -8x5 + 11x2 + 11x — 8. 58. 1) (1; 2), (0,6; 2,4); 2) (2; 2),
(3; 3), (=15 2), (=15 7); 3) (2; 2), (1; —1). 59. 1) (2; 6); 2) (—4; —8);

0, akmo x <0,
6) mpama x = 0 Ta
2x, akmio x = 0;

3) (%, - %j, 4) (—10; =5); 5) (2; —1); 6) (—=3; —3). 60.a =52; b=57,2;
c = 44. 61. Bpary 3apa3 10 pokiB, cectpi — 6 pokis. 62. 46. 63. 742.
64. 240 i 360. 65. 500 kr micky; 420 Kr mementy. 66. 5 cm; 15 cm;
12 cm. 67. 26 cm. 68. 7 Kr mepIioro 3jJuBKa, 3 KI' IPYroro 3JHUBKA.
69. 12 kM. 70. 630 a; 840 n. 71. IlIBuakicTs aBTOOYCA 45 KM/TOT,
Takci — 75 km/roa. 72. IIIBuaKicTh KOXKHOTO 3 aBTOOyCiB 42 KM/TO01,
Besocunenuctku — 18 km/rox. 73. 4,5 xm/ron; 16,5 km/rox. Ilopa-
Oda. SIkmio x KM/roj — MIBUAKICTH TypuCTa, & Yy KM/TOA — HMIBUAKIiCTH
5 1
l1-x=—y,

6 2
BeJIOCUIIENCTAa, TO MAEMO CHUCTEMY: 74. 18 xMm/Tom;

3%x+2y=4&

42 xm/Tom; 72 km/rox. Ilopada. SIKIO TO3HAYUTHU IIBUAKICTH BEJO-
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O

CUNEINCTKN X KM/ToJ, HMIBUAKICTH ImepIiioro aBrodyca — y KM/TO,

TOMI INBUIAKICTHL OPYIoro

1%(x+y) =120,

2(x+lyj =120.
12

75. 30 m/c i 20 M/c.

7
- ﬁy KM/ron. MarumemMo cucremy

Bigmosigi no 3aBgans «/lomalrasg camocTtiitHa podoTa»

aBIaHHS
1(2(3|4|5|6|7|8 10 | 11 | 12 13

Pob6ora
1 B|I'| B|A|B|TI|B|B B|B|r|tL2H
3-A
2 B|T|A|B|B|B|B|T Als|B|1B2D
3-A
3 A|T|B|B|B|A|B|B ABFl_F;_%_A’
4 I B|T|B|B|A|T|B BABI_B;;_?:A’
5 B|A|B|T|B|A|T|B AI‘BI_BS;_?,_A’
6 B|B|T|B|A|T|B|A BBAl_]?;_i_F’
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Hasuanvne sudanhs

ICTEP Onexcaunp CeMeHOBUY

AJITEBPA

Iligpyunuk gjaa 7 KJjaacy
3aKJIaiB 3araJbHOI cepefHboi OCBiTH

Peromerndosano
Minicmepcmeom ocaimu i Hayku Yxpainu

Bugano 3a paxyHOK Oep:KaBHUX KOIITIB.
IIpomasxk 3abopoHeHo

Migpy4HuK Bignosigae [epXaBHUM caHiTapHUM HOpMaM i npasunam
«[irieHivHi BUMOrM 4o ApyKOBaHOI NPoAyKLUii Ans giren»

V nigpy4YyHUKY BUKOPHCTAHO iJIIOCTPATUBHUI MaTepias 3 BiIKpUTUX AKepeJs iHTepHeTy, 30Kpema
caiiTiB vecteezy.com, depositphotos.com. Yci Marepianyu B HiApyYHUKY BUKOPHCTAHO 3 HABYAIHHOIO
MeTOIO BiAINIOBiAHO 0 3aKOHOZABCTBA YKpPaiHM IIPO aBTOPChKEe MPAaBO i cyMiskHi mpasa.

Penaxkrop Osena Mosuan
O6kmanuuka Onexcandpa Ilasnenka
Maxket, xyno:xkue odpopmienusa Onexcandpa ITasnrenra
Komn’rorepra Bepctra IOpis JleGedesa
KopexkTop Inna Bopik

Dopmat 70x100/16.
VM. npyk. apk. 23,4. O6a.-Bun. apk. 19,15.
Tupax 319519 mp. Bug. Ne 0025.
3am. Ne 24-04-0504

TOB «I'emesa», 01133, Ykpaiua, micro Kuis,
ByJa. 'emepana AnmasoBa, 18/7 (iit. B), odic 404.
CsigonTrso cy6’exra BumaBamuoi cupasu cepis IK Ne 7692 Bim 24.10.2022.

Biggpyxosauno y TOB «IIET»,
ByJ. MakcuminmiaHiBcbka, 17, m. Xapkis, 61024, Ykpaina.
CBigonTBo cy6’eKTa BUIaBHUYOI CIIpaBU
cepia JK Ne 6847 Bix 19.07.2019.





