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( Hoporane ceMHUKAACCHHKH!

AareGpa — 4acTb MaTeMaTUKH. B DpeAnaymux Kaac-
cax HA YpOKaX MATeMaTHKH BH ONPHOGPeTANU B OCHOBHOM
SHAHHKA M0 apudMeTHKe, ITOAYIAIN pacIlUPeUHLIe cBeleHuA
OvHeIaX | JeHcTBEAX Haj HumMi, Teneps HAYMHAETE H3YYATH
anrebpy.

8nanne anre6pbl HeoGXOAUMO He TONHKO HOTOMY, YTO OHA
npeanaraeT HaM AydIliie MeTOAN peIleHHs CHOKHLIX 38149,
HO H IOTOMY, YTO B Heill popMupyercs MaTeMaTyecKuil A3LIK,
KOTODAHIM HOJB3YIOTCA CIEIHATHCTSI PA3HHIX of1acreil HayKHI
H TeXHUKH. Ajarebpa — BechMA CONEPKATENRHAA U HYKHAH
AUCIMIUINAA. BEL OyAeTe H3yUaTh €8 50 OKOHYARMSA HIKOJBI, &
KOe-KTO — ¥ B BHICHINX yIe0HLIX SaBeleHHAX, _

Hadars na3yueHHe Kypca INKOJbHOH anrefpn BaM moMo-
sKeT aror yuebauk, Unras TeoperndecKn# MaTepuan, OCHOB-
Hoe BHEMaHHWe oOpaiafiTe Ha CIOBA, HANCYATAHHKIE KYPCU-
60M. DTO MATeMATHYECKHS TepMUEEL, JKenarenpHo nogaTs, | .-
9TO 3TH CJI0BA O3HAYAIOT, M 3AIIOMHATL BX. BRI jenenubIe :KxEp-
HBIM mIpUGTOM NpeAiodkennd ~— 3T0 NPaBUJa HWIH ApPyTHE
BasCHEIE MATEMATHUECKHE YTBEPHASHNS, AX Clefyer Ho-
MHHTH 1 YMeTh IPYMMeRATH.,

Kaxxapi naparpad yuebHURA cORepXKAT Pybpuky «XoTH-
Te 3HATD ellé Goapme?», B KOTOPO NpeIAraI0TCA AONOJHA-
TeNbHEIE CBEAEHHA ANS YICHHKOB, 0c000 MHTepeCYIIAXCS
MaTeMaTHKOH. OrBevaiiTe Ha Bompockl pyOpukH «IIpoBepbTe
celdn, H BBl CMOMKETE 3aKPENATH, 0000INTL i CHCTEMATHIH-
pOBaTh NPHOGPETEHHEIC SHAHAA, YMEHUA N HABELIKH, OJyYeH-
Hble PR H3Y4YeRAHH TeMbl. B pyOpuke «Boimonaum BMecTel»
TIPUBEAESHE 00pasinl pelIeHi OCHOBHBIX BUAOB YIIDAKHeHMI.
TIpeanaraeM 03HAKOMATECA ¢ HTHMHE NPHMEDAME, IPEXKIe YeM

5
~

JenaTh AoMAIllHHe 3aAAHHA (OHHA 0003HAYEeHL! ﬁ),

Yuefuux cofep:XAT YNpaxBeHHA PASHEIX YPOBHeH CIOMK-
HOCTH — OT YCTHBIX RO JOCTATOYHO cAokHbrx. Homepa mo-
chaepuEuX o0o3HaAYeHE] 3BE3A0YKOH (¥) ¥ IpeIaraorca OHU TeM
YHeHHKAM, KOTOpbIe CO BpeMeHeM GyAyT YIATLCA B KJIAcCax
¢ YrayOa8HHBEIM Nay1eHHeM MATeMATHKR, X0poIino mogreTo- "
BATLCA K TeMATHYECKOMY ONeHHBAHNIO H JOCTHIL BHCOKHX
y4e0HbIX pe3yAbTATOB BAM HOMOT'YT MATEPHAJILI COOTBETCTBY-
foImeil pySpHKH. «AcTopHYecKHe CBEACHAA» DAaCIIHPAT KPY-
ro3op KaXXgoro yIeEHKA.,

l - JRenaem ycnexoa 6 yuéde!



TonuKo ¢ anrebpoii Haum-
' HAETCA HacToRAWee MaTe-
. MaTMYecKoe yueHue.

H. . NoBGauesckuii '




7

¥ PABHEeHNNE — OIHO H3 BaxXx- (OcHOBHHE TeMBl TI8BEL: -

Hel X TOHATHE He TOJEKO Ma- :
TeMATHKMN, 50 A MHOTHX IPAKJIAA- o::ume caeu“:m

HEIX HAYK. OT0 HauGonee yaobaan " !
MaTeMaTHYeCKas MOAENb, HAN-  ® PABHOCHILHDIC YDABHOHNN;
AyUlIee CPEACTBO AJA pelleHnd .
eaoxueitmux sanaq. O6passo ro- * NIMHERHLE YPABHEHNR;
BOPH, yPaBHEHHE — 9TO XA, Ko-  *PeilieHne 3agav

TOPHIM MOMCHO OTBODATE THICAUH  C NOMOIMGLIO YPABHEHMH.
9 IBepeil B HEM3BECTHOR. y

§ 1. osuyme

CBEQEHMA
OB YPABHEHVN

Anrefpa B TedeHAe MHOTHX CTONCTIHH pAa3BABANACE KAK HAYKA
o ypanneuuaxl.

YpaBHeHme — 3T0 PABENCTBO, Coagpxallee He-
n3secTHLIe Yucha, oBoanavennble Gyxsamu.

HenspecTHBIE YHCIA B YPABHEHHK HASHIBAIOT NEPEMCHHLIMU,
ITepemennnie yanie Bcero o6o3naualoT SyKBaMu X, i, 2 (MKC, HUI-.
pex, 3eT), X0TH HX MOKHO 0603HAYUTL M JPYIHMH 6y1wauu.

IIprveps ypaBHeHRH: x + 5=0; 2y — 3=Ty; ¥ =9; Y %z -1)=0.
Kaxnxoe ypannenne nMeeT nenym H OPaBYIO YACTH, Hanprmep

52-27=3x+15 51, -27, 3z, 15 )
: JeBas IMpaBaA wnenst
qac'rb YacCThb YpasHenun

Pacemorpum ypapreHEe 18x — 30 = Tx. Ecnn B HEM BMecTO
nepeMeRHO x HaMcaTh uncao 5, To 6ygeM HMETh NPABAALHOE
qyyucaoBoe paseHeTso 13 - 5 ~ 30 = 7 - 5, I'osopar, wro «gacko 5
YAOBJAETBOPSieT JaHHOe YPABHEHHE» .

! Meropuueckne cpeienns of ypaBHEeHMH NpAUBEeHH Ha c. 16 u 39.
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Yucno, ynosneTeopRIoiee YPDABHOHWS, Ha3bIBAeTCH
ero KopHem.

YpaBreHne 13x ~ 30 = 7x uMeeT TONBLKO OHH KOPEHb: X = 5.

Ypasaenue x(x — 2)(x + 3)=0 umeerTpE ROpPHA: x=0,x=2, x = -3,

¥YpaeHenne x + 7 = X He HMeeT HHM OJHOTO KOPHSA, TAK KaK IIPH
KAXX0M 3HAYCHUH MTepeMeHHo X yucso x + 7 Ha 7 6oanme, gem Xx.

¥papuenne 2x + 3 =1 + 2(x + 1) umeer GecKOHEIHOR MHOMKE-
CTBO KOPHei, .

HaTH BCE ©ro KOPHU AN NOKA3aTh, YTO WX He Cylie-
cTBYeT.

IIpocTeiinine YpaRHEHHA MOMCHO PEIIATH, NOJIL3YACH U3BECT-
HEIMH 3aBACHMOCTAMHA MEXAY CAATAEMEBIMH H CYMMOIl, Mexay
MHOEXHTEIAMHA H APONSBEIeHAEeM H T. 11.

IIpamep. Pemmre ypasrenue 31 — 3x =19,

Pemenne. BangoM cayuae HeM3BECTHO BEIIATACMOe, UTo-
6nt HaliTH ero, cilefyeT OT YMeHBIIAGMOr9) OTHATH PA3HOCTD?
3x=31-19, nmu 3x=12,

3Iech HeH3BeCTHRIM MHOXKHTEAEL X, UToOL HAWTH ero, HaLO
NPON3EEeACHAE DA3ACAHATH HA H3BCCTHRIA MHOXKHUTEE:

x=12:3,x=4.

7 PeuwnTtThs YypaBHEHHe — 3TO 03HAYAOT, 4TO HaNo

OrBeT. x=4.

Ypasaeane — 3To cBoeoOpasHbIil KpoccBopA. ToABKO B Kie-
TOYKH KPOCCBOPAA BIUCHBAIOT OYKBEL, UTOOKI HONYIATD HY 3KHEIS
CHOEA, & B YpPABHEHHNE BMECTO [IepeMEeHHEIX NOACTABAAIOT YUCTA,
YT06H NOAYIATHCH NIPABMJILHEIE PABEHCTBA.

Hanpumep, ypaeHernre 9x + 39 = § — 8x MOXKHO 3anucaTh B
(popMe YHCJIOBOIO KPOCCEOPAA:

9.3+89=5-8.11.
Kakoe 9uca0 HaAO NOCTABHTE B KBAAPATHKH, YTOOK HONYIH-
JIoCh BEpHOE PABEHCTBOT

C@ Xorure suars emg Goxnme? )

YpaBHEHUA GHIBAIOT PA3HLIX BMAOB, B YaCTHOCTY —bl COAGPXALLME He-

M3BECTHYIO NEPeMEHHYID B KBagpare, B Ky(e, nog 3HakoMm Moayna 1 T, n.
Pelunm, Hanpumep, ypasHeHNA:

N2%-9=0; 2)3x°=24; 3)|x—2|=5.
1) OmBETUM HA BONPOC: KAKOE YWCN0 HAA0 BO3BECTH B KBAAPAT, YTO6L
nonyuntb 97 3to yucna 3 u —3. 310 U ECTb KOPHW NAHHOTC YPABHEHMA.
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2) Pasgenum o6e YacTn YPaBHeHNA 3x% = 24 na 3, noyumm 2*=8.
Kakoe YMcno, Bo3BenEHHOe B KyG, paeko 87 TakoBuiM ABASIETCH YMcno 2.
3HaumT, peLueHme AAHHOTO YpaBHeHun X = 2.

3) Ecrv momynb wucna X — 2 pased 5, To 310 4Mcno paeHo 5 wm 5.

Mmveem: x — 2=5,orcioga x = 7, nm x — 2= -5, oTciopa x = -3.

3uaywuT, ypashenme |x — 2| = 5 umeeT asa koprs: x=Tux =—38.

Mpoeepote ceby

5 1, Yo Taroe ypaBHeHHE?

+ 2. YTo TaKkoe KOpeHb YDABHeHHA? -
“+ 8. YTO 03HAYAET «PEIIMThL YDABHEHNE» ?

E 4, U3 xaxux zByX 4acTeil COCTONT ypaBHeHne?

(zm.mommmml]

1. Pennre ypasHeEHe 3(1 -3x)=T75.
v Pemeuue.

Nepantit cnoooﬁ | Bropoit cnocob

3-9x =75, | 1-3x =175:8,
'—9x=72, W l1-3x=25,
x = 72:(-9), -3x = 24,
x = —8 x = -8,
SIS BRI e R

2. 31 sagyman tmc.no. Ec.rm ero YMHOXUTH Ha 3, or pesynyra'ra
oTEATH 4, To noxyunmM 5. Kakoe uncao s aa,:[yman?
+* Pemren e O603gaunmM HeckoMoe uncao Gyksoit x. Ecam
YMHOKHTSL ero Ha 3, To moaydmM 3x. OTHAB OT pesyabTara 4, o-
ayauM 3x — 4, MmeeM ypassenne: 3x — 4 = 5.
Pemum 2o ypapBeHze: 3x=5+4, 3x=9,x=3.
Orger. 3.
3. IIpu KakoM 9HAYEHHE @ ypaBHeHRe (a + 5) - x =12 6yaer umeTs
Kopeub x =37
+" Pemenne. HepBuii cnocob. Haiiaém Hen3BeCTHLIA
MHOKHUTEND X KaK YACTHOE OT AeIeHHA MpoH3BeJeHns 12 u uase-
CTHOTO MHOMKHTENR & + B:
x=12:(a+5).
TTo yenopuio x =3, nosromy 12:(a+5)=3, orcrogae+5=12:3,
a=-1.
Bropoit ecnoco6. Ioxcrapum B ypasnenne (a + 5) - x=12
BMECTO NiepeMeHHOH X 4ucao 3:
(a+5)-3=12.
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_ PewgM nosydesHoe ypaBHeHHe OTHOCHTEIbHO IePpeMeHHOM a.

Hmeenm:

a+5=12:3,orcionaa=—-1.
OrserT. Ecan @ =-1, To ypasaetue (g + 5) - ¥ = 12 ameer Ko-

peRb x=3.

BrinonHUTe YCTHO - o — e

, 1. Pemure ypaseeHue: v
a)x+10=23; 6)x—10=15; B) x+ 7=13;
r)2x + 10 =30; I 3x—5=40; e)dxr—8=0;

&) 10y =70; - ) 10y =-3; 3)-y=15;
mx(x—3)=0; W)(x+5xr=0; k) -3,5x%=0.
2. Ha3oBHTe JIEBYIO B HIPARYIO YaCTH YPABHEHHNA H €T'0 4ICHEI:

6.

7.

a)dx+7=3x—-2; 6)0,5x=4,Tx+8; B)4y+12=0.

. OfpacHATE, NOUEMY He MMEIOT KOpHeil ypaBHeHH:

a)x+15=x; 6)3x—7=3x; " B)17T-x=5-=x.

. O0bAcHATE, MOYeMy HMeIOT BeCKOHeUHOe MHOMKECTBO KOpHeii

YPaBHEHNA:
a)3x=2x+ x; 6)6y=Ty-y; B)B2+2=3z+2+ 5z

. O0pACHATE, TOYEMY He HMeIOT KOpHell ypaBHeHAT:

A)xt+1=0; 6)x°+8="T; B)22%+3=—-T; r)(x+2°=-4,
Vnosaersopser au uncao 12 ypasHenue:

a)x—58="7; 6)x2=144; B)3x+4=40; r0,5x+5=11?
Pemure ypasnenne:

a)x’=16; 6)x°=8; B x%=0,01; r) 2x* = 18,

ng:m-re ypasHeHne (8 —10).
8.a)25+x=387;  6)x-12=23; B)24 - x=18;

_ DBT-2=19 Wl=iim ©18=T4-x.
ﬁ 9.8) 6x=380; 6) 5y =0; B)4z=-8;
- p2x+8=19; mW8y-4=1; ‘@)1 -3x=25.

5 - 3 b

10.2) %x=5; 6) - 2y=1 H1-2,-2,

4 8
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11. Bunumure BCe YieHH YDABHCHRA:
a)3x—-5=12; ©6)18-6x=4+2x; B)0,8x+3= 46

12. Hamuminre neByio M NPABYIO 9YaCTH YDaBHEHHA: _
a)2x+35=24; 6)4Ty—15=83; B)34z-15=282+3.

13. Kakoe uncao HaAO BOHCATh B KBAAPATHKH, 9TO0GH MONyUH-
JIOCh BepHOE PABEHCTBO:

ay3- J+11=382; 6)2-0-9=15-[P
14. okakuTe, UTo ypaBHEeHUE!

a) x — 2 =3x uMeeT KOpeHb X = — 1;

0)8z-5= 5z HMeeT Kopesh z-—%

ﬁ 15. Iloxaskure, ‘I‘l’O ypaBHEHHE: T
a) x(x —3)=0umeer opa x =0 x=3; '
6) z(z — 2)(z + 3) = 0 umeeT KopHU 2 =0, 2=2n1 2=—3,

16. Kakxue us uncen -2, -1, 0, 1, 2 yAORNETBOPAKT ypaBHEHHE:
a) x(3x—1)=0; 6)(2n+2n=0?

17. Pemiure ypaBHeHHNe 1 BRIIOJHATE IPOBEPKY:
a)x—(83—-2x)=9; 6)8-(Bx—-2)=13; B)3(x—-2)=27.

Pemure yparaenue (18—23).
18.2) 2(x - 3)=36; 6)45-x}=12; B}O,1{x+1)=1.
19.2) 3(x + 5)=27; 6)5(x—3)=15; B)8(3 —x)=40.

20,a)4(x+ 1)+ 11=31; 6)16+3(z-2)=1;
B)S(y—3)-12=173; rd47+2(x+4)="1.
21.a) 5(2x — 3) = 50; 6) 37(8x — 23)=37;
B) 52(17 — 8x)=52; r)84(37 - 172)=168.
22.8)3x+(7 — x)=10; 6)2x-(83—x)=18;
B)82z-(5-32)=1T7; r)12y+ (5 -2y)=-15.
°23.a)2x—-(x—3)=20; . 6)5 -4y — y)=10;
BYdz—-(7T+32)=2; )17y + (8 - 15y) = 4.

24.CocTaBhTe H PELINTe 3aKaUy, NONB3YACH PHCYHKOM 1.

16,2 rpa.

Puc. 1
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Pemute safaqy ¢ IoMoInso0 ypasHeHua (25—26). |

25. Ecnu 3azyManHOe YHC0 YMHOMKHTE Ha 3, MOTOM NPHGABHETL
18, To nonyynm 63. HalizuTe 3ayMansoe THCHO.
ﬁ 26. 51 sapyman uncso. Ecu ero yMHOMKUTE Ha 7, 8 OT IpoA3Befe-
HHEA OTHATE 16, 1o monxyuum 33. Kaxoe uncno a sagyman?

Pemnre ypaBHenue (27--29). ’
2 3 3 2 1
27- —— = y —_ - = —1 —_— —_ = —
85 6-99=15 6)4(12 h‘x) 3 3)5(8 bx)=2.
28. 3)(3x—2):2=18; 6)(5x-3):3=9; B)(4l—-x):9=4, ,;
29. a) 2(3x—-2)+4=30; 6)3(2-x)+25=28;

B)-g—(x-4)+%=5; 1) 2(1-22)+ 2 =-2.

ITonn3ysack CBOHCTBOM NPONOPIIMH, PDENIHTe YPABHEHHE
(30—32).

g30- a)6x:8=38:2; 6)5:(2x)=38:18; B)1:(8x)=4:12.
8l. a)(x—5):2=3:4; 6)5:(c-8)=2:83; B)T:4=5x:8.
32. a)2:m=m:8; 6)x:10=0,1:x; B)2n:9=2:n.
PemnTe ypaBHeRHRe B BHINOJHHTE NPOBepKY (33—35).
33. a) |+ 5=12; 6) |x| - 8=-8; B) 2|x] + 3= 25.
34. a)[x+4=0; 6)fe—2=12; B)[x—1{+7=3.
35. a)|2x - 3|=5; 6)j2x]-8=5;  ®)2x-3|=5.

36*. TIpu xaxoM 3Ha4eHVH @ ypaBHEHHe:
a) 3ax + 96 = 0 Gyxer uMeTs KOpPeHb x = —8;

a 1 :
0) l—zx =_E 6yzeT HMeTh KOPeHs X = 2;

B) 4(a — 8)x = 72 GyaeT HMeTh KOpeHb X = 67 _

- 37*, IIpu rakoM 3Havennu m ypaBHeHus GyAyT HMeTh o6mui
KOpeHb:
a)2(x+3)=36 u x:3+2m-'-19;
6)(B-x)-7=28 u 5(2x-3m)=0;
B)(x:3+8)-2m=48 u (8x—-2):2=17? ‘

38%. IIpm kaxom sHaueHun k ypaBHEHRE He GYAeT HMeTh KOpPHEH:

a) x> =k; - 0)|x] + k=05 By k+ 2x=2(x—3)?



" MHEMHBIE YPABHEHUS C OIHON MEPEMEHHON
5

l ‘Pemmnre 3afa9y ¢ HOMONIBIO YpaBHeHKA (39—43).

<]

1

: 39 Haiiznre IIMpHHY IPAMOYPOJIBHHEA, €CJIH OHA BTPOe KOpoJe

IJIMHEL, & TepUMeTp NpAMOYrOJbHNKA paBeH 60 cM.

. 40. Hafipwre nanpy NpAMOYTOJAbHAKS, €CJIM OHA BABOE JUTHHHEE

'_ '41. Cropona ognoro xsaapara B

!

(puc. 2)
. 42, CROIBKO JIeT AeAYIIIKe, eCJIU OH

j_}'. I,———(mmmmm ANA NOBTOPEHMA }————— |

IMAPHHEL, & NepUMeTP HPAMOYTONLHUES. papeH 50 cM.

2 pasa MeHBIIIE CTOPOHRI BTOPO-
ro, A pasHOCTh HX NEPAMETPOB
paBHA 50 cM. Haiigure aauay
CTOPOHK GOJbHIET0 KBaApAaTa

TOBOPHT, UTO eCH OBl MPOXKHA - o
elé CTONBKO 1 NOJCTONLKE, TO Puc. 2
emy 6piro 661 200 meT?

43.01y 34 ropa, a aouepu — 12. Yepes CROABKO JeT fo4b GyaeT:
BABOE MJANINE OTIA?

44. Cmapunnar ezunemcxar sadavwa. Ilactyxa, KoTopsiil Bén
70 GrixoB, cipocunn: «KaKyio 9acTh GEIKOB CBOEI0 CTAAA TH Be-
Zémn?». OH oTBeTH: «f Begy ABe TPeTH OT TPETH CKOTa».,
Cronbro GuikoB 6LU10 y nacryxa? PeinATe 3aaauy HECKOABKA-

 Mi cnocofaMi, B YACTHOCTH, BOCTIONESOBABINACE PACYHKOM 3.

A

Puc 3

45. Brinoauure neficrens:
a)3,7-1,2:0,4; 6)2,8+8,1:2,7; B)(7—-8,5):0,5;
—-4,9:(2,3-1,6); 13:0,2+8.2,5; €)12,1:0,11+1:(-0,2);
80,2° +0,3% #)(-0,4)° - 1,2% 3)(3-1,4):0,2%

46. Haligure sHaYeHNE BHPAXCHAR:
a)2a+b,ecnua=2; 0)2,3-3m,ecium=238;

B) 2a + 8¢, ecan a=-;— Hc=0,5;

1) 2(a + 3c), ecnm a=% nec=0,5. _
47, Nogeante aucno 300 Ha TP YACTH, IPONOPHAOHANBHBIE

qurcaam 2, 3 1 5.
\.
— j
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§2 « PABHOCW/IbHDBIE

PaccMOTpUM iBa YpaBHEHUS: X — 3 =2 n x + 7=12. Kaxg0e Ha
HHAX UMeeT OAUH U TOT K& KOPeHb: X = 5.
ABa ypaBHeHMA HA3ZBIBAKT PABHOC UABHBIMH,
€C/IK KAXA0e U3 HUX UMOET TE XKe XOpPHW, YTO U aAPY-
roe. PaBHOCUNLHLIMM CYNTAIOT K ralme YpaBHeHus,
KOTOPBIE HE UMEIOT KOPHEe#.

Hanpumep:

( x+5=x m 2-—x=3-—xj

S

Yrobnl peinaTe Gosee CAOKHEE YPABHEHANA, HY;KHO YMETH 3a-
MeHATH ¥X 6oJiee IPOCTHIMA N PaBHOCHJIBHBIMM JaHHEIM. IloKa-
IKEM, KAK 2TO AelaeTcH.

M3 pacopefieTHTEILHONC 3aK0HA YMHOMKEHHA ClpAyeT, YTO MpH
moGoM 3HaYeHHH X yucia 2x + 5x u Tx paBHEL IToaToMy paBHOCHIIE-
HBIMU OYAYT TAKHAE, HAIPUMED, YPaRHeHnd: 2x + Sx= 28 u Tx=28.

H3 pacnopeAeJHTEIBHOTO 3aKOHA CAEAYET, 4T MPH KAXKIOM
spaueHny x 9uchaa 3(x — 5) u 3x — 15 pasHnl. [losToMy paBHOCHIIL-
HBl B YPABHEHWA:

Hx—Db)+T7=16 i 3x—-15+T7=14,

Boob6uie, ecanu B Mro60il yacTu ypaBHEHHSA CBECTH HOJOOHEIE
claraeMele HAM PACKPEITE CKOOKHY, TO TIOJIYIUM YpABHEHHE, PAB-
HOCHJIBHOE AAHHOMY.

IIpuGaBus K 06eHM YACTAM BEDHOI'Q YACIOBOTO PABEHCTBA OXHO
H TO JKe YHCHO, HOJYIHM TaKJKe BepHoe paseHcTBo, Ilogob6a0 9TO-
MYy TeJa ¢ paBHEIMH MAaCCaMH, [IOJIOXKEHHEIe Ha Yallu ypaBHOBe-
IeHHBIX BECOB, He HAPYIIAIOT paBHOBecHd (puc. 4).
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Orcioaa caenyer, YTo KOrAa, HANpUMep, K 00eMM UacTAM ypas-
renua 23y = 10y + 39 (1) npubasurs mo —-10y, To noayunM ypas-
HeHMe 23y — 10y = 39, paBHOCHILHOE JaHHOMY. A NpubaBUTH K
JAeBoii U npasoii Tacram ypaprenns (1) no ~10y — 210 TO MXKe ca-
Moe, uTo neperectd 10y U3 mpasoii UacTH ypaBHeHHs B JIEBYIO C
TPOTHBOTIONIOKHEIM 3HaKoM. Boobile, ecam 13 ofHOM YacTH ypaB-
HEHUA B APYTYIO DepeHecTH Jiol0ii ero WieH ¢ IPOTHBOIOAOKHEIM
3HAKOM, TO IIOJIYYUM YPABHeHME, PABHOCHIBHOE AAHHOMY.

BcrioMEUM Taxxke, IT0 00e YACTH YHCJIOBOI'O PABEHCTBA MOKHO
YMHOMKHTE MJIH PA3fenTh Ha OJHO A TO Ke YHCJIO, OTAHYHOE OT
HyadA. IToaroMy ecan ofe yacTH ypaBHEHHS YMHOKHTD HJ[H pasze-
JIRTL HA OFHO H TO JKe WHCIAO0, OTINYHOE OT HYJAA, TO IOJYYHM ypas-
HeHne, pABHOCHABHOE JarHOMY. HanpumMep, yMHEOXHE 00e uacTH
ypaBHeHns —3x + 7 = 5 HA —1, monyunMm ypaBreHne 3x — 7 = -5,
HMelee TAKOH e KOPeHb, KAK | JanHoe. A ec/l obe 4acTH ypaB-
Henua 20x + 100 = 200 pasgenum Ha 20, To 6yAeM uMeTE DoJee
TipocToe ypaBHeHue x + 5 = 10, pasHoCRABHOE ZAHRHEOMY.,

' Bceeraa cipaBeAIABH TAKHE OCHOBHBIE CBOHCTBA YPABHeHMIL,

:_J 1. Bmoﬁonqamypannenuumocmmnonoﬁme
CAATaCMEIC HAM PACKPLITE CKOOKH, €CAHE OHM OCTh.

2. JIwboit unen ypasEcHEA MOKEO lepenecTH M3 opuoil
YACTH YPABHENRS B APYTYIO, memmmnanpo-
THBOROJOMHLIH, -

3.06e MacTH ypasHeHNS MOXNO YMHOXETE AN pam-
JMTH HA o,cmou-ro 0 YHCHO, OTHHTHEOS OT HyAH.

B peayapraTe TAREX npeoﬁpaaonaﬂnﬁ Boema noaydaeM ypas-
HEeHMe, PABHOCHJIEHOE JAHHOMY,

CohopMyaupoBaHHEe cBOACTBA YaCTO NCHIOIB3YIOT AN Demme-
HHM3A ypaBHeHRm#. A npuMepa pelnnM ypaBHeHUe:! )

2 1
3x+5—x e
Pemenne, YMHONRHAM 00e uacTH ypaBHeHHA Ha 6:
4x+30=6x—-1.
Ilepenecém 4x B TpasyIo uacTh, 4 —1 -~ B JIEBYIO ¢ HIPOTHBOMNO:
JIOXXHBIMH 3HAKAMM:
_ ‘ 30+ 1=6x—4x.
CpeaéM nmoaoOHEIe YICHBI:
‘81 =2x.
PaszzemuMm obe 9ACTH ypaBREHHSH Ba 2:
' x=15,5.
Oreer. x=15,5.
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CE' XoraTe 3HATDH eE GorbuTe ?]

OTkyaa NPOM3OLLAG HAIBAHWE HAYKW — af-
reGpa? OT HasBaHua KHurn 06 ypasHeHwnx ys-
Gekckore Marematuxa IX B. Myxammena ans-Xo-
peamun {Myxammega us Xopeama). B 7e sanskue
BPEMEHA OCTPUUATENLHLIE YNCNA He CYUTanuCch
RHacToAWMMK. Mo3TOMY KOraa B pe3yALTaTe ne-
PEHEGEHUA OTPULATENLHOTD YNEHA YPABHEHUN
13 OAHOH €ro YacTH B ARYIYIO 3TOT YAEH GTaHO-
BUNCHA NONOXUTENBHBIM, CUUTANOCE, YTO Gl BOC-

Myxammen
CTAHABANBANCA, NEPEXOANN 3 HEHACTOAYero B anb-Xopeamu
HacToALWN, Takoe npeobpasoBasne YPaRkHeHni (787—oK. 850 rr.)

Myxammen, anb-Xoheamu Ha3Ban BOCCTaNgane-

Huem (anb-axedp). CeoiCTBO 06 YHUMTOXeHUY OAMHAKOBLIX YNEHOB Ypas-
HeHVA B 06eMx 4acTax OH Ha3BaN MPOTUBLROCTARNCHUEM (aNb-Mykabana).
KHura 06 aTux npecbpasosaHmax HasbIBanack «KuTab Myxracap ans-mkebp
Ba-n-mykabana» {«Knura o BOGCTEHOBNEHUM M NPOTMEONOCTABNEHUN»), Co
BpemeHeM &8 nepeseny Ha NATUHCOKWUA A3kiK, B3AE ANA HASBAHWMA TONLKO
OBHO CNOBO, XOTOPOe CTann Aucats Algepr. OTCIOAA W NOWHIO HAZBAHWE
* Hayxu - anrefpa. MpeobpasosaHue «ank-axe6p» CTANO BAXHBIM LIATOM B
PasBUTMK ANreBpbl, TaK KaK YpoOCTUAD PeweHne YPAaBHEHUIA.

Anre6pa, apudmMeTiika, reoMeTpUs, MaGTemMaTUHeCKWii aHANKW3 — OCHOB-
HbIE COCTABNSHOLLME MATeMATHKM (PUC. 5Y. ApudMeTKy — HayKy O YucAax
W BuIYMCHIEHVAX — Bhl YK M3YHaIK HA YPokax matematiku. B 7-9 knaccax -
6ypete uayvate anrebpy ¥ reoMeTpiio, £ MaTeMaTHIECKUM aHaNM3oM -
03HAKOMUTECH B CTAPLUMX KNACCAax, :

MATEMATUKA
; : v
(_ APUOMETUKA )

(_anresPA ) (CreOMETPUS )

MATEMATH"lECKHﬁ
AHANA3

Pmc._ 5 .
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Mpouscpbre cebBa

-3 1. Kakne ypasaeHHA HaSHBAIOT PABHOCHILHBIMU?
?‘:' 2. CéhopMyaupyiite OCHOBHLIE CBOHCTBA YpaBHeHNI .
+ 3. Kakroe cBoiicTEO ypaBHeHN paHblile Ha3HBAIH CIOBOM
- «ajb-ZKebp» ? .
- & 4. Or yero npou3onine HA3BAHAE HAYKH ¢anrefpas ?
- 5. Kaxue elwg, KpoMe aare6pkl, CyIIecTBYIOT YaCTH MATEMATHEN?

W BuinonHum mocrel]

1. PaBHOCHIIBHE JIH YPABHEHHA:

a)3(2x—1)=25-x ubx-3=25-x;

6)283x+5)=x+15 ux=3?

v PemeHue, _

&) Ecix pacKphITh CKOOKH B TepBOM YDABHEHHH, TO HOXYIAM
BTOpOe. 3HAYNT, YPABHEHHA PABHOCHJILHEIL,

6) PemramM mepsoe ypaBHeHHE:

6x+10=x2+15,5x=5, orcroma x=1. H’I‘&R, JaHHLIe ypaBHe-
HHA HePABHOCHJIEBHEI,

OreBer. a) PasBHOCHIBHEL; 6) HepABHOCHIBLHEI.
2. PemuTe ypaBHeHHe:
2(8x - 2) + 7 - x=3(5 + x).
v PemeHHe. ‘
PackpoeM CROOKH # IpHBeAEM DOAOOHBIe CIAraeMEbIO:
6xr—-4+7-x=15+3x, Bx+3=15+3x.

ITepenecéM cnaraemoe 3 B IPABYIO YACTD, 8 3X — B JIEBYIO, H3-
MEHHE MX 3HAKH H& NPOTHABOIOJIQOKHEIE!
5x—-3x=15-3, 2x=12.
Pazsnennm o6e uacTu yparaeHusa Ha 2, Iogyaum: x = 6,
OreeT.x=6,
3. HaiiazuTe KOpHH ypPABHEeHHA: .
3x-2 2x+1

=2+
3 3

v Pemenue.
VYMHOKHAM ofe YacTH YpaBHEeHHA Ha 3. Honyquu.
3x—2=6+2x+1,mmm3x~2x=T7T+ 2, orcrona x=9.

OrBeT.x=9.
2 Anrelpa, T kn, -
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48, PapHOCUNEHE JTH YPABHeHEWS!
a)4x+5x=18 m 9x=18; 6)Tx—x=24 u 6x=24;
B)2(x+3)=16 u 2x+4+6=16; r0,4-(y—2)=1 u 0,4y—0,8=1?

49. Kaxne u3 ypaBEeHUH pABHOCHIBHKE YpaBHeHHI0 3x = 15
a) 6x=30; 6)9x=45; ' B)3x—15=0;
rN3x—-1=14; 13x+5=20; e)3x+15=18?

50. YopocTHTe YpaBHEeHHe, HONSTHE obe ero 9acTa HA OXHO H TO
e YHACTO:
a) 30x +40=50; 6)12y—24=48; B)152-25=10.

81. ¥npocTuTe ypaBHeHNe, YMHOKUB ofe ero 9acTi Ha OFHO 4 TO
e YACTO: 2 ‘3

1 2 1
a)Ex—3, 6)0,1x=2,5; B)E'x—g—g, r) 3 =2,

52. PaBHOCHJIBHEI TH YPABHEHAA:
a)b+(x—-4)=5n x-4=0; 6)(x—-5)(x+1)=0m x—-5=0;
B)(x-8)(x+8)=0 u x|=8; r)(x—5)(x+1)=0ul2—x=87
53. K kaska0My H3 YPaBHeHHH 3amHINTe DABHOCHJILHOE eMy
yPaBHEHHE:
a)Tx+8=10; 0)12-3x=0; B)bx—2=2x-5;

r) x+3

54, IIepeHecm-e YneHH, COAEPIKANINe NepeMenHble, U3 NpaBol
YacTH B JIEBYIO, a4 He CcOAep alue nepemenumx naoﬁopor
2 1

a)l12x-3=x+2; 6)15z+8=22; B)—m—§—3——2-m

@ 55, IlepenecnuTe WieHL!, COIEPIKAIIE NepEMENHEIe, U3 JeBolf ya-
CTH B IPARYIO, & He COflepKaIIie MepeMeHHEX — HaobopoT:
a) Tx+4=9x; 6)38—-2n=2n; 8)1-0,52z=1,5z
Pemure ypasnenne (56—59).
56.2)12y+3=y—T; O6)bx+2x+5=4x; B)0,7-2c=3¢c+1,7.

57.a)2x—~1=3x; 6) by + 6 = 2y; 8)0,82-1=0,32;
r)2+37t=40¢; p)1-0,5¢=0,5¢; ¢€)3+4,7x=4,Tx.

1 3 1
=3-x —(3-6x)=—; -y
3-x ,n:)z( x) 1 e)3+3x x
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58. a) 3(x - 5)=2x~T; 6)4(1 - 0,9)=1,2 + 2I;’
B) Tx —4(x—3)=12; r)16-(2-5x)=29.
| 2 o .. 1 1
59.&)-§-x— 12 - x; 6)3y—9 s : B)ﬁz_3+z,
1

r) 5y=—-§-+y; n) —§~x+8=8; e) —4c=%—?c.

60. Haiigute TaKOE WHCHO X, ITOOHI:
‘" a) pasHocTh 2x — 3 Ghisa paBHA cyMMe X + 17;
6) cymma x + 37 6p1a BaBOe Goanllie passocTn X ~ 15,

PemnTe ypapaenue (61—68).
3 1 —_ =1 _:.I.'.. = l'- _3._ - - l
R D5 @r-3)=L 6 @+30)=2i 1) S(2-30)=1.

2x 7 3¢ ¢ n 3n
. — e —— —_———= —-—:--2.
62 a)-z~+g=k &) —-5=7 B T3
2 x-2 b 3 ypy+5 1 x-3 2x
. —_— =t —_— - _; - =2.
3. 2)g+—3—=9% . 0 8 2 r y =2

M 64 2)50,6m—2)=2m-3,6);;  6)3(L,2n+8)=4(5-0,1n);
© B)2(11-6x)—8(7—4x)=1; 1) Ty +6)= 43y - 5) - ;

3 2
A %(ﬁ+x) =-§—(2x—-15); e) %(T—Zx)-=¥[8x+4§) .

. a) -g-(x -2)= %(5.: -24):  6) -2—(:: +2) = %(Tx +12);
B)0,4(6x - 1)=0,1(12x +5); r)0,5(7x+8)=1,5(Tx +8);

1 a -

2 1 : _3ay_5y=11_
mﬁx—§-3(3x+4), e)y 4(2y 5)—14 2y.

66. a) 2,5(y +6)=y + 1,5(y — 10);
6) 0,75(4 — x) — 0,5x = 5(0,05x + 3).

3x+7 x-3 b5x+2 bx-4 T-x 3x+1

67. a) =3 2 ~ 8 ° 975 T3 *7%
8-3y 1-2y 6y+17 2-4x 1-2x x+3

Mes. o) 5 z 10 95 =73 4

69. Kakxoe amcao Bano Beraects u3 135 n 83, utobul nepsas pas- |
socTh Gpu1a B 3 paza Gosaniie BTopoit?
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l ﬁ 70. Kaxoe yucao nago npubasuts k 207 1 33, 4TobH nepeas cyM-
Ma Grlna B 4 pasa Goabine BTopoii? BHIOTHATE IPOBEPKY.

71. Cymma apyx uncen papHa 120. Ecou ofHO U3 YHCeN MOASTHTD
Ha 5, a BTopoe — Ha 3, TO mepBoe YacTHOe GyReT paBHO BTOPO-

~ my. Haiinure aTu unchia.

72. Pasnocrs aByx uncen pasHa 12. HasecTHo, uro 0,3 nepporo

% pasmm 0,7 groporo. Hafizure aru uncia.

78, Cymma aByx uncen pasHa 425, HapecrHo, uto 20 % nepsoro
n3 kux pasbt 30 % proporo. HaiizuTe sTH umca. :

74 Ha neppomM ckaage yria B 2 pasa Goapnre, ueM Ha BTOPOM.

'*! EcnH Ha mepBbifi CRJAJ NpHBe3TH einé 84 T yris, a Ha BTO-
poit — 140, To Ha 060HX CKIAAAX €TI0 CTAHET noponny Crons-
KO YIJIH HE KAXXA0M CKIafme?

75. B mepBoM Gare BeH3HHA BABOe SONLINe, &M BO BTOpoM, Ecin
nepeanTs u3 nepsoro 6axa Bo Bropoit 17 1 Gensuua, TO B KAXK-
EOM u3 HuX GensuHa CTaHeT NOpoBHy. CRONBKO nmpos Gen-
3HHA B Kax oM Gaxe?

76* IIpu xaxux 3HAYEHHAX ¢ PABHOCH/ILHLI YPABHEHAA!
a)2(x-1)=4-xuax=x+a;
)(l-a)x=xu x2-0?

ﬁ'?’?* Bripaxenne ﬁ%‘-——) +0,5x + 3 pasEO 4 mpn x =—1. ‘-Ieuy
paBHO nmpameune npn x = 52

-4
78* Bripamenue 9x - x+2 paBno 18 npu x = 1— ‘Ieuy .

5
panno BBIDAKEHME OPHE X = --— ?

,—-——-—-[ vnpr(HEHuu Ans Nos
[ESETT ¥ TR v ke
79. Sagoannre Mmarudeckuil xeagpar (puc. 6). B ero mycrrie
KJeTKW BIUNOIATE TaKHWe YHCHAA, ITOORI HX CYMMEI B KAM-

IO CTpPOKe, B KAXAOM CTO/I0NE ¥ B KA~ . . .. oy

0¥k puaronaim OLLAY PABHEIMHA. . : 7
80. PassosxcATe Ha MHOKHUTEH YHCHO:
| 2)80; 6)1024; =)1001. 6
, | 81. Brramcanre: 5 9

(4,3'i+ 11-i '2,25) E 2,7%. T
\;..._. - _....,_43 _ 5 o _PHC. ] v
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182. HanuiupTe B BUAe BHIpAKEHKA:

8) IOXYCYMMY IHUCeJI I U 11} B) IOJAYPASHOCTE UYRCea 2x 1 32,
: 83, Ha cxosnbko npoueHTonB ducio 40 Goasime ymena 327 Ha
L CKOJALKO uponem'on YHCJO0 32 MeHbIIIe YHCIA 40?

53, munesmie

7 YpaesHexue suna ax = b, rae a n b — panubie Yucna,

Ha3biBAGTCA NUHEeHAHBIM ypaBsHeHMEM C
NepemMeHHON X.

Yncia a 01 b — xosdpduyienmo: ypasrenus ax =b, a — Koap- |

duyuenm npu nepemennow x, b — c6060duvili wrer ypapHeHNS.

Ecsu a # 0, To ypanaense ax = b BA3RIBAIOT ypaskeruem nep-
601l cmenenu ¢ 0dnoi nepemennot. Ero xopesn x = -g-.

Kaioe ypagHeHHe nepBoii CTene N ¢ 0JHO IepeMeRHOM HMe-
eT ORHH KopeHb. JInHefiHOe ypaBHeENEe MOKeT He HMeTh KOpHeH,
MMeTh OfINH UK GeCKOHEUHOe MHOXECTBO KODHeii.

' Jinnefnoe ypapnenne ax =b:
o] ® HMeeY O/(HH KOpenb, ecIu g # 0;
* HMeeT MBOJKecTBO Kopaeii, ecina =0 u b=0;
» He uMeeT Kopuel, ecnua=0 u b= 0. .

Hanpumep, ypasHenne 0x = 5 He KMeeT HE OAHOTO KOPHA, TAK
KAaK He CYIIecTBYeT YHCAA, KOTOpOoe IPH YMEOKeHHH HA 0 B Ipo-
U3BEICHUH AABAJTO ORI 5.

¥paeaenne 0.x =0 uMeer 6eCKOHeUHOR MHOKECTRO KOpHeI], 'ra!c_

KAK ero yAOBIeTBOPAeT J0ioe 3HAUCHNE TIEpeMeHHOoH X.

Pemasa ypapHeHHUe, €ro CHAYAJA CTADAIOTCA YIIPOCTHTD, CBE-
CTH K nuBeitHoMy. [lenai0T 5T0O IpeMYIIEeCTBeHHO B TaKoil nmoc-
NefOBATEIRHOCTH,

1. UaGapasmoTca or 3aaMeHarenel] (eCiH OHHE eCTh).

2, PackphLIBAIOT CKOOKH (€CIIX OHH €CTh).
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' 3. IlepeHOCAT UNeHEH, cOofepRamue IepeMeHHEe, B JIeBYI0
YacTh YPaBHEHHS, a4 He cofepsKalliie -— B IIPaBYIO.

4. TlpupoasaT nofofiHKLIe claraeMele,

B pesysbTaTe TaKoro npeofpasoBAHASA HOJYHAIOT YPABHEHHES,
PABHOCHNBLHOE ARHHOMY; €r0 KODHHI ABJMAIOTCH TAKMKE KOPHAMH
AQHHOTO YPABHEHHS.

IIpumep 1. Pemure ypaseenne: ,

2x+8 % x 1

AL Bd

4 12 3 2° .
Pemenﬂe VMuoxxuM ofe gacTh ypaBHeHHS Ha 12 — Ham-
MeHbillee ofiIee KpaTHOe 3HaMexnaTesnel 2, 3, 4 12:
3(2x+5)+x=4x—-18;
6x+15+x=4x—-18;
6x+x—-4x=-18-15;
3x=-33; x=—-11.

OrserT, —-11.

Ecan koadwpumenTH ypasBHeHUS MHOTO3HAYHEIE, ero yA0obHo
PeATE, NOXL3YACE KANRKYASTTOPOM.

Ilpumep 2. Pemure ypasHEeHRE

32,46x+ 19,6 =95,24.
Orser. 32,46x =95,24 — 19,5;
x=(95,24 — 19,5): 32,46;

95,24) (- )(19:5 ]G- 82 46)@
(x=2,333333.

Halinennoe sHaueHue KOPHA — npnﬁmiménnoe. TouHOE BHA-
qune TPHILIOCH OBl 3aTTHCATE B BUAE CMeIaHAOH ,z:poﬁn, a NMeH-

HO 2—— Peniaa npukIagHEe 3a0a9H, OTBeT OOLITHO OKDPYIIAIOT
n mnncmnalo'r, HanpmMep, Tak: x = 2,33.

C@ XoTHTe JHATE CINE Gmme?J

YpaBHeHWe NEPEOA CTENeHn — 3T0 0TAENb-
" Hblid B0, ANHEAHLIX YpaBHeHuiA, COOTHOLWEHWE
MEXAY ITUMU OABYMA BUAAMU YDABHEHUIA Ha-
MARHO APOUINIDCTPUPOBAHD Ha PUCYHKE 7.
Huxe npuBegémMm npumMeptl NUHeRHBIX -
YPABHEHWA, KOTODEIE HE ABNAITCA YDABHEHW - Puc. 7
AMW NEPBON CTeneHu.

1 AV
(0,25 _ ﬂ £=0 wm (0,25 Z) x=2,5.
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‘YpasHewua 2x + 8 =27 - x, -x—;—a- = 0,8, |x — 4] = 0 ve nuneitnbie,
HO CBOARWWECH K AUHeHHbIM.

“TMovemy ypaBHEeHWe BUDA 3X = b HASHIBAIOT NMHEAHLIMHU, CTRHET NOHAT-
HO, KOIOA Bbl O3HAKOMHTECH C NUHEHHLIMKU DYHKLMAMS (C. 200).

Nposepere ceba

+ 1. Kakue ypapHenUs HABKIBAIOT MTNHEHHEIMET

" 2. Kakxne ypaBHeHHS HA3LIBAIOT YPABHEOHUAMH 1epBoii crenenn?

+ 8. CromsKo KopHeil MoXXeT UMeTH JHHelHoe ypaBHeHHe?

i 4. CroIBKO KOpHEH MoMteT HMETh ypaBHes e nepBoii cTeneHn?

5. IIpn KaKOM YCIOBHH YpABHEHHe ax = b He uMeeT KopHe#?
A DY KAKOM VCJIOBHH HMeeT GeCKOHeTHOe MHOYKECTBO KOPHE?

E AW N

i

1. PemunTe ypaBHeHHA: . '
a)3(x-5)+x=4x—-18; 6)5(2+3x)-7(2x+3)=x-11.
-Jf“t- Pemenwne. a)3xr—15+x=4x—-18, )

3x+x-4x=15-18,

0x = - 3 — ypaBHeHHe KOpPHel He HMeeT.

6)10+ 15x—14x—- 21 =x - 11,
15x—14x-x=21-10-11,

Ox = 0 — nwboe YuCcA0 YAOBACTEORACT YPABHEHHAE,

OrBerT. a) VpapHeHne KopHell He HMeeT;

) 6) ypaBHeHHe HMeeT GeCKOHeUHOe MHOMKECTBO KOPHEi.
2, Haiinre asa Yncia, NOIycCyMMa KOTODHIX BABOe GoJdbime ux
MOJYPa3HOCTH, KOTOpasa pasHa 35.

v" Pemenue. Eciu nonypasHocTs UHcea paBHa 35, To pas-
HocTh Oyaer BRBoe Gonpine, 8 aMeRHO — T0. OG03HauYNM MeHb-
ee yucao 6yrpoik x, Toraa Goasiee 6yaer paeuHo 70 + x. ITo ye-
aosnio 3agadK (x + 70+ x) : 2=2- 35, unu x + 35 = 70, orcofa
x = 35 — Mensmee yucho, 70 + 35 = 105 — Gonbinee YnCao.

OreerT. 351 105.

BoIiNONHNTS YCTHO

84. Karoe B3 ypaBHeHHH ABIACTCH AAHCHHRIM:
a)—x=15; G)i-=2; B)3—-2x=0; nrdx=5-x?
85. Kaxoe u3 ypasHeHuil ABIACTCA YPABHeHREM HepBol crenedn:
2)0,5x=T; 6)- %x =3; By3x%=0; 1)0x=0?
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86. Ilpasuasba AM cxeMa, B3006pakEénHan Ha pUCYHKe 87 B

JIMHEUHbLIE YPABHEHNS

(yPaBHEHMA NEPBOA CTENEHM ) (APYTUE ﬁnmhm)

Puc. 8

ﬁ 87. TIpusepure K ANHeHHOMY YDARHEHHIO!

2)2-3x=5-7x; 6)0=Tx~5; B) %x=6—-;-x; 1)

x—4

=1.
88, IIpuBeanTe K JIHHEHHOMY YPABHEHHIO!
a)2x+x~Tx+3=8; 6)y—-by=8-y;
B)3x+ 2x + T)=2x; 42+ x)—x=3x+9;
B—-c+31(2-¢c)=32¢; - e)0,7=2(x+3,5) - 2x.
89. Cronsko xopuel uMmeer ypasHeHHe:
a)2x—-3=x+7; 6)3x+7=3x-9; B)2(8x-1)=3(2x+1)?
Peurure ypasuenue (90—-96).

90. a) 32x =—16; 6) -152=0,5; B) x + 4x = 5x;
r)-0,5y =-0,5; &) 6x =8+ 6x; e}x —~4x=>5x.
91. a) O0x = 35; 6)0y=138- 13 B) 2x =3 + 2x.
£ 92. a)052=6+-1—-z; 6)0,22+5= 3 a)§x+7=o,6x.
- 8)4-3x= 8(1 x); 6)2 -~ 5y= 5(1 - 2y);
B) x=3(x+1)~2x; r) 2(5 — 8x) =-4(4x + 3).
4. a) 8(9 - 2x) = 5(2 — 3x); 6) 5(z + 3) =8(10 - 2);
B)2(x — 3)=3(2x - 1); r)4(5-x)=-5x+2.
95. )y - 1,08=0,2(5+ y); 6)0,3(1 —¢)=c+0,04;
B) 3 - 5x=0,3(2x+ 1); r) 1-8(x—5)="T(3 - 2x).
: 1 i 3 2 4
@a)—.z_.x—-g_z s 6) 3t——---06t B)-—082+1=—-z

ﬁ\g‘? Pemnute ypaBHeHHE, NOABIYVACH KENBKYIATOPOM:
a) 235x = 408; 6)18,7y=9,7; B) —32,4z = 58,8,
98, Haiizare KopHM ypaBHeHHe:
a) 492x + 317 = 923 (oTBeT OKPYraNTe 10 THCAIHEIX);
6) 2,382 - 5,87 = 3,41 (oTBEeT OKPYIMINTE A0 CTOTHICAYHLIX),
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EZINE)

Pemure ypasrenue (99-103). :
99.9)3(x+4)+6(11-x)=9; 8)8(1—-x)+B(x—-2)=2;

B) T(x—5)-3(2x—6)=10;  1)5(3—2%)—(12+ 7x)=0.
100. 2) 7(4 - t) + 3(t - 5) = 9¢; 6) 3(x + 1,5) + 28 + x)=—

pydz-1,2(2-52)=1-5z; 2,58 - 1,7(5 — 2x)=3x.
ﬁh 101, a) 8+ 3{x — 5) + x=2(83 + 2x); 0)z+2(4+2)=3248;

1 1 1 1
—_— — - = * _,+ —_ + = .
B) 2Jt:+4(.z: 2=x; r) 2 2 3n 1|=3n

102. ) %(4x—5)+%(2x+1)=x+3;

6) %{5—3x)+%(2+9x)=2x—1;

B) %(6+7x)—2x=—?5—~(4+3x)+3;

r) 2+%(8x+1)=5x+%(4x-1).

103. 2) 3(2x + 3) - 5(T — 4x) — 2(bx + 4)=—
6)8(4-3x)+ T(x—3)+ 3(9 + Tx)=10;
B)B(x+2)+338x+7)=4(56+4x)-T;

r) 5(12 — x) - 11{4x — 5) = K9 — 5x) — 26.

M3 104. Ongo anco Goabme ApyToro Ha 6. Ecan nepBsoe YMHOKHTS _
Ha §, a Bropoe — Ha 4, To meproe IponaseaeHne 6yaer Gonk-
me Broporo ua 40, Haiigure st ancha.

105. bgro uncao 6oabnie apyroro B 6 pas. Ecau ot Goasmero ua
HHX OTHATH 37, a K MeHbIIeMy NpubaBuTh 73, TO peayJsTa-
THI OyAyT pasHEL. Haliaure 3T uHeHa.

106. Haitgure aBa 9mCaa:

a) cyMMa KOTOpaIX paBHa 155, a paauoc-rb — 91,
6) pasHOCTH KOTODHIX paBHA 47, a moaycymma — 46.

1
107. Kakoe unesno Gosbiie csoeif TpeThelt 4acTH Ha 3 ?

A 108. Hafigure Takoe Yuciao X, UTOOLL
a) cymMa gucen x 1 15 6s17Ia B 1Ba pasa GoabIle HX PASHOCTH]
6) cymMa unces x 1 1,5 6LL7a paBHA HX OPOHUSBEISHHIO,
1Q9. Haiigure Takoe 4ucao m, 9T006I:
a) IOJIYPAZHOCTE uncen m ¥ 14 cocrapnsana 0,2 MX BOXYCYMMEL;
6) monycymma unces m u 14 cocrasnana 120 % mx pasHocTH.
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110.

111

112.

Cmapunnas unduiicxan sadava. U3 yeTRIpEX MepTBOBATE"
Jeii Bropo# aan BABoe GonbIne, yeM nepeklik, Tperuii — pTpoe
Gonbiie, yeM BTOPOi, YeTBEPTHIL — ByeTBepo Gonblue, I€M
TpeTHii, a Bce BMecTe AaM 132, CroabKo aan nepemii?

Cmapunnras pycckar sadada, Jlerenn rycu, a HaBCTpeyy HM
rych: «3apaBcTByiTe, c1To ryceiils. EMy orpernan: «Hac He
c10. BoT Korjia 061 — MK, H elé CTONBKO, U NOJCTONbLKA, H
YersépTas YacTh CTOJABKA, BOT TOT/Ia BMecTe ¢ T0G0H Hac OBLTo
6H1 cT0». CROMBKO JIeTeno ryceit? CaenaiiTe mpoBepky.

Jadaua w3 6onzapckozo gpoavkaopa. Ha Bonpoc, CKOILKO Be-
CHT ero peifa, prbaK oTeeTI; « XBocT BecaT 150 r, rosora —
CTOMLKO, CKOABKO XBOCT M OJIOBHHA TYJIOBHINA, & TYIOBHINE —
CKOJILKO I'OJIOBA B XBOCT BMecTe» (pHe. 9). Croxsko Becar puifa?

! X
]
]
]
I
L]

x+ 150 150

Puc. 9

113*, JokaxuTe, ITO [EPH JHOOHX 3HAYEHUAX 4 YPaBHCHHE HMe-

€T eIRHCTReHHARIH KOPeHE:
: a)(a2+3)x 5; 6) (@® + 1)x = a;

B) a’x = —2x; r)4 - 5x =a’x. . !

114, Jis RaXIOro U3 MyHKTOB a—T onpefesnTe, IPH KAKKHX 3HA-

ueHuAX KoaddunmerTa k yparaenue: 1) Hineet eIMHCTEEHHENH
KOpeHb; 2) He umeeT KopRreil; 3) mveeT GeckOHEUHOE MHOMKE-
CTBO KOpHelf.

a)kx=8; 6)(k+3)x=5; B)kx=k; D(2-kx=(2-F).

Q 115, JAna KaXRAOro M3 NYHKTOB A—B ROMHIINTE MOCHe 3HARA

PaBEHCTBA BMECTO TOUEK TAKOR BHpaXeHme, yrodu ofpa-
30BAJIOCH YPABHEHHE, KOTOpOe: 1) MMeeT eARHCTBEHHKII KO-
peHs; 2) He nMeeT KOpHeit; 3) HMeeT GecKOHEUHOE MHOMKE-

CTBO KOpHeil. o
8x+2

a)bx—4+2x=...;6)2(1,5x—-7)—3x=...;B) 5 T
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YTIPAXHEHUS ANS NOBTOPEHMS J-
116. Banunuunre BEIpaXKeHUe:

8) KBaIpaT CyMMBI "Mcel X Hf;  0)cyMMa KBAXDATOB UMCeN X H I/
B) PAZHOCTH Ky0oB unces g M1 b; 1) Ky0 pasHocTH yucenaub; -
) cymMa Ky6oB uncen g u b; e) Ry cyMMEI uncen a u b.

1i7 HajtnnTe 3naueHne BHIDaKEHNA:

o a)5a3, ecaun a =0,2; 6)2x2—x4-5, ecat x = —23
i B} a® + 3a® ecana = 0,2; r) 3at - az, ecam a=-1,2;
P n)l—(x—y)a,ecnux=2,5ny=3.

118. HaliguTe cyMMy BCeX ABY3HAVYHBIX HATYPAIBLHBIX YHCEN.

119. Haigure: ; -

a) 20 % or 350; 6) 30 % or 56 000;
B) 12 % or 0,75; r) 125 % or 1,4;
) 15 % or 124 rpa.; €) 48 % or 3,56 m.

 §4. peuwe

€ NOMOWbLIO
YPABHEHMIA

.

o

Yrolrl pellldTh 3afa4y ¢ NOMOIIbIO YPaBHEeHUA, CHAYAAA HAZO
COCTABMTE COOTRETCTBYIOIISE 9TOH 3afade ypasHenune. O6pasno ro-
BOPA, HAZO NEPEBECTH 3444y C OOBIYHOIO A3LIKA HA ASHK aAreGphl,
TO €CTh COCTABATE MAMeMamuyeckyio xodeab FanAaoi sagaun. Kax
3TO MOKHO CAENATH, HOKAYKEM HA HECKOJNBKHUX MPEMEpaX.

3apaga 1. Ha asyx Torax 1000 r zepna. Croasko 3epHa Ha
KA3KI0M TORY, eClH HA HepioM ero Ha 200 T Mexnmie, YeM Ha BTO-
poM?

v Pemenne, Ilyers Ha nepBoM TOXY X T 3epHa. Torga Ha
sropoM — (x + 200) 7, a Ha 06oux — (x + x + 200) 7. UMeeM ypas-
HeHue:

x+ x + 200 = 1000,
orcoaa 2x = 800, x = 400, x + 200 = 600.

OrBer. 400 T 600 T.

¥paprenne x + x -+ 200 = 1000, cocrapiaeHuoe 00 YCAOBHIO 34~
Javdn, — 3TO MATEeMATHUYECKAA MOJehb RAHHOMK 3a5a4H,
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im—

CoCTARHTE YPABHEHHES YACTC HOMOIAET PHCYHOK MM CXeMa
{puc. 10). :

1000 .
Puc. 10 : Puc. 11
HarHy0 30189y MOMHO PeNIHThL X APYrHMHE criocobamn,
Ecau 5a BTOPOM TOKY €CTh § T 3epHa, To Ha epsoM (1000 -~ y) 1 -
(puc. 11). Tax xax Ha BTOpOM TORY 3epHa Ha 200 T Gonsrue, TO
1000 - y + 200 = y, orcioga y = 600, 1000 — y = 400.
OTpeT TOT M*We.

Pucysok 10, pucysok 11, ypaseeane 1000 — y + 200 =y —
3TO TPH PA3HEBIE MATEMATHISCKHE MO upuK Aol samaun 1.
B MaTeMaTHEE RPpurAadRoeMy HASLIBAIOT 300890, YCJIOBAA KO-
TOPHIX COAEPHKAT HeMaTeMaTHUYeCKHe IIOHATHA,

Mogens Beera nogoGHA OPHUTEAATY. B Hell 0TofpaykaioTes Te nam
HMHEIC BAYKHEIE CBOHiCTBa HocllenyeMoro ofrserkTa. TaknMy SRAA0T
¢ YMEeHBIIEHHBIC MOeTH ABTOMODHNA, CAMONéTA, cTpoeHus. I'1o-
6yc — Mofienb 3eMJIM, KYRIA — MOfAENb YeM0BeKa. BCAR MOKeIh
CO3HaHA Ha. OCHOBE YPABHEHHI, GOPMYN WK APYTHX MaTeMaTHde-
CKHX IOHATHH, €8 HASLIBRIOT MAMEMAMULeckol modenvio,

g periennd 3agay Ha ABMMKEHHE TAKKE HCNOJIBIYIOT PasHEle
Mopaenn. Hafo mOMHATE, YTO APH PARHOMEPHOM JEMXEHAR Npoi-
JeHHOe TeJIOM PACCTOSHIE PABHO IPOA3BEIeHAI0 CKOPOCTH Ha Bpe-
M4 (8 = vi). IIpu 5TOM Bce 3HAUCHHA BENMIHH CJEAYET BRIPAKATD
COOTBETCTBYHIIHAX eAHHHNAX H3MepeHnA. HanpuMep, ecan B
"MA JaHO B 1aCaX, a PACCTOAHME — B KLJIOMETPAaX, TO CKOPOCTE
BLIDAXKATH B KMJIOMeTpAX B Yac. FCaIu Teslo ABHM¥KETCHA IPH HAJTH-
YHH TeUeHHUd, TO ero CKOPOCTh ABMEeHNA N0 TeYeHHIo (IIPOTHE Te-
yeHnd) paBaa cyMMe (PASROCTH) ero cOGCTBeHHON CKOPOCTH H CKO-
poctH Tederna. C moMoImbI0 cXxeM MHOTHE 3aJaud Ha ABHXKEeHHE
MOXHO pentiTh yeTHO (N 124). /lna pemeHnsa HEKOTOPHIX CJIOMK-
HHIX 3aja4 TpeGyeTca NOCTPOeHHe HeCKOJIEKAX MOJenei.

PacemoTpuM 3aaauy, COCTABHTE YPaBHEHHE K KOTODOH IIOMO-
raeT TafiAnA — el OAUH BAJ MATEMAaTHUECKAX MOAeeH.
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3apaua 2, Karep aomxer 6611 OpoiiTH paccTOAHNE MeXKAY NropojaMiu
€0 CKOpOCTHIO 15 KM/4, a Ha caMoM Zene méNn co CKOPOCTHIO 12 KM/1 i
1oToMy omnoagan Ha 3 4. HalianTe paccrosane MesxAy ropogaMH.

QO reer. lTocTponM TaGAUIY U 3ANOJNAEAM ¢€ B COOTBETCTBAN ¢
YCJIOBHEM BaJAYH,

Yeaosue  |Pace | | CxtopocTs, kM/q

Jonxen 661
OpOMTH
Ipomén g

x 15

X 12

AR

Karep mén "a 3 4 poabpiie, yeM J0MKeH O HATH. DTOMY yC-
JIOBAIO COOTBETCTBYET YpaBHeHHe: .

X x

b : 12 "1 C S

| Penmum ypanseHme:
..q-:; bx-~4x

X
60 =3,x=180.

OrBer. 180 KM.

Pemme 3aza1y ¢ TOMOIIBIO YPABHEHIA, HYKHO BOCTAA AHANMIADO-
BaTH NOJY4YCHHOE 3HAUEeHHe Hen3BecTROro. MorkeT NOJIyInTCH, ¥T0
HaliAeRHBIA KOPeHb YPABHEHMA He COOTBETCTRYET YCIOBHIO 30/J8TH,

3anaua 3. Ilepumerp Tpeyronbauka paserl 7 cM. Halizpre ero cro-
POHBI, €CJIM OFHA H3 HUX KOpoyYe ApyToii Ha 2 M, a TpeTheii — Ha 6 eM.

Pemenune. Ilycrs gnuHa camoii KOPOTKOH CTOPORE Tpe-
YTOJLHHKA PABHA X ¢M, TorAa AMMKREL APYTNX CTOPOH COOTBETCTREH-
Ho 6yayT paBEH (X + 2) cM u (x + 6) cM. ITonyduM ypaBHenMe:

x+x+2+x+6=17, mm3x+8=1T7.
PemumM ero: 3x =9, x =3.
Ecnu anunaa nepBoil CTOPOHH 3 €M, TO BTOPAA M TPETHA COOT-
BeTCTBeHHO GYAYT paBHEI b 1 9 eM.

CymecTByeT 14 TpeyroJbHHE ¢ TaKIMu cropoHaMn? Her, Tak
KAK KAXKJIaA CTOPOHA TPeYroABHHKA KOpoue CYMMEL IBYX APYIHX,
a9>3+5.

OrBeT. 3anaua He HMEET pellieHHSA,

Pemenne NIPpAKJAAAHBIX 38784 METOAOM MATEMATHYECKOro
MOJeJHPOBAHHA COCTOHUT H3 'l'péx ITanmon.

°_| 1) coananmne MATeMATHIeCKOR Moze M AaHHON 3aMAIH;
2) pemenHe cOOTBOTCTBYIOMCH MATEMATHIECKOMH 3AATR;
3) aHAMR3 OTBETA.
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iHoraa G NOMOLLLIO YpaBHEHUS PEILAIOT HE BCIO 330a4y, A TONMBKO 8
4acTb.

Flokaxem, HANPUMEP, KAK MOXKHO 3aNONHATL NYCTHIE KNETOYKM Marmye
CKOro KBagpara — Tabnuubt YCen ¢ OMHAKOBEIM KONMYeCTBOM CTPOK
CTONBUOB, C OAWHAKOBOW CYyMMOR YNCEN BO BCBX CTPOKAaxX, CTonbuax u n
AUaroHansam.

. 3anava. llepepucyiite B TETPaab PUCYHOK 12 U B ero’nycThie KNeTouK
BNWLIKUTE TaKMe YACAA, YTOOR! NOAYMUNGH Mar4eckvii KBaapar.

PeweHwne. O003HauYnM ByKBOI X YICA0 B NPABOR BEPXHEN KNETOUKE
Torpa cymMMa BCaX YuCen NepBoii cTpokn GyaetpasHa b+ 6+ x, w11 +a
Tasamant ke HOKHE GBiTh CYMMBL M B KO0 AMaroHanm, 1 8 cpegHem cTonbug
NOSTOMY B HWXHEH CTpOKE cneayeT hanvcatb 4, ¥ — 2, x ~ 1 (puc. 13). Ta
KaK Cymma Yucen 2omxHa Boims pasta 11 + x, To cocrasium ypasHerme:

4+(x-2j+(x—1)=11+x,0rc0ma2x+1=11+x, x=10.

MoacTasum BMECTO X ero 3naseHne 10, nocne Yero nycTuie KNeroHK
Ducyﬂxa_14 3aMNONHWUTE HETPYAHO.
"

1

1
i

II H
x I.'

5

;

f

b : S :

PT (AE 7
g gl s

Puc. 12 Puc. 13 Puc. 14

B paHHOM cryuae ypasrenne 4 + (x — 2} + (x — 1)=11 + x —mopen
YacTy cHOPMYNMPOBAHHOK 3a4a4W, AAOWAN BOZMOXHOCTE BRMWCANT

YONBKO 3HaYeHue X,

1. IlpuBeauTe npuMep 38Ja49H1 H €€ MATEeMATHYECKOH MOAeIH
2. Kaxue GLIBAIOT MATEMATHYCCKHS MOHeAn?

3. H3 KaKHX 3TANOB COCTOKT PellleHHe 3aJa4d METOOM MATeE
MATHYECKOr0 MOAETHPOBAHNS?
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!Bunommmcrel]

1. KaTep npoimén paccTodHHe MEeXAY NPUCTAHAMHE IO TeUeHUHIo
pexH 3a 2 4, a o6paTHO — 3a 2,5 4. HaiiguTe coGCTRBeHHYIO CKO-
POCTb KaTepa, eCAN CKOPOCTE TeUeHUA PABHA 2 KM/,
v Pemesne. IlycTs cobcTBeHHAA CKODOCTDL KaTEpa PaBHA
x kM/4. Torna:
g {x + 2) KM/4 — ero CKOPOCTb II0 Te4EeHMIO;
+#{x — 2) KM/4 — CKOPOCTb KaTepa MPOTUB TeUcHHHA;
(% + 2)- 2 KM — TaKkOe PACCTOAHMEE KATEP HPOLISH 10 TEFCHHIO;
(x — 2) - 2,5 kM — Takoe paccTogHME KATEp HPOIIEa MPOTHB
TeYeHHA,
Paccrogams (x - 2) - 2,5 1 (x+ 2) - 2 paBan. HTax, noxyunM
ypaBHeHHe ' '

2,5(x - 2) = 2(x + 2), oTRYIA
, 2,6x-5=2x+4, 0,5x =9, x=18.

OTBerT. 18 KM/u.

2. PenmTe MaTeMaTHYeCKHl Kpocceopa (pue. 15).

v Pemenune. B Kpy:KKH cleAyer BIIHCATH ABA 9MCA2 TAK,
yToOn HX cyMMa 6bu1a paBHa 200, a pasaocts — 10. Eciu BTopoe
yrcao 0003sHauYHM OYKBOii x, To mepsoe Oyaer parno 200 — x. Ux
pasHOCTh paBHa 10, cregoraTensro, 200 — x — x = 10, oTclona

2x =190, x=95, 200-x=105.

OTBeT Ha pacyHke 16.

Puc. 15 Puc. 16

annonﬂurg;_ycru

120. Haiigure xBa 94ncAa, CYMMa KOTODEIX PABHA 3, a pasHocTs — 1.

121. HaitauTe ABA UHCIa, OTHO N3 KOTODLIX B 4 pasa Goxpine Apy-
roro, a ux cyMma pasHa 10, .

122, Haligure uncna xu y,ecnux+ y=25nx=y.
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' 123. Yuenuk 3agyMan uucio. Eciu n3 Hero suaecTs 7 1 pesyib-

TAT pasgeaMTh HA 3, To noayunM 5. Kaxoe uncao zagyman
VUeHRE? '

124, Haiianre paccTosHAE MEXKEY TOpoiaMua A i B, ecnn:
a) «CnaByTa» i «Tappuss, BrleXaBUIHe H3 HIX OJHOBpEMeH-
HO HABCTPEUY APYT APYTY, BCTPETHANCH uepes 2 u (puc. 17);
6) «Mepcenec» i «BoraaHs , BeleXaBIINE H3 HEX OFHOBpeMeH-
HO B OAKOM HaNPABNEEWYH, BCTPETHIIACK 4epes 3 u (puc. 18).

80 xM/u 24 TO kM u

125. Cymma aByx umces pasHa 13,6, a pasnoers — 1,6, Hafian-
Te 5TH YHUCIIA.
@ 1268. Pemmure MmaTeMaTHUecKHe KpoccRopal {puc. 19 i 20).

Puc. 19 Puc. 20
127. Cymma aeyx vyuces pasHa 105, ax orHomerne — 1 ; 2. Haii-
ZITE 9TH JHCIA, '

128, HaiiauTre Yucio, DOJOBHHA KOTOPOTO BoBIIe ero 'rpé'rbeﬁ
gacTi Ha 0,5, Brinospure NpoBepRy.
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129. Oren e 5 pas crapme cHHa, a chIH HA 32 roga MAaAIIe OTIIA.
Cxo/bKO JeT KaXRAOMY U3 HEX?

M 130. Tione mwiomansio 430 ra nopeseHo Ha ABe YACTH TAK, YTO
oana uz auX Ha 130 ra Gonsmie apyrod. Hafixrre Onomans
" Kaxpolt gacru,

R‘ 131. Bepépxy anunoit 84 M paspesaan Ha ABe YaCTH, OXHA M3 KOTO-
PHIX BTpoe JumaHHee Apyrofi. HajinTre JTARY KaXKA0H YacTH.
132. Bepésry mmuuoii 25 M paspesaln Ha ABe UacTH, ORHA U3
. KoTopHIX Ha 50 % ayunnee apyroii. Halianre ATHHE 9THX

uacTel BepéBKH. BHIOJAHNTe HPOBEPKY.

183. Bpurazga onskHa Gbl1a H3TOTOBUTH KETAIN 3a 5 AHEH, & BEINON-
HUIa pabory 3a 4 JHA, Tak KAK H3TCTORIANA KasKALIA IeHs Ha
12 peraneii Gonpine. Cromsko fieTasel maroTosuaa Gpurazia?

134. Tlepumerp npaMoyronsauka pased 118 cm, 0AAHA €TO CTO-
poHa Ha 12 cM paunnree gpyroit. Haiiaure fidHL CTOPOH
OPAMOYrOABHUKA.

185. Tpu Tparropucra Benaxanu smecte 72 ra. Ileppblil Bcnaxan
Ha 6 ra Gonbie BTOpPOrO, 4 BrOpOi — HA 9 ra GoNBIIE TPETHE-
ro. CKONBKO reKTapOB BCHAXAN KANGAKIE TPAKTOPHCT?

136. B rpéx knaccax 79 yuenuxos. Bo BropoM — Ha 3 YUeRHKa

' GoJbIe, TeM B IEPBOM, a B TPeTheM — Ha 2 yJeHUKA MeHb-
Ite, geM B TepBoM., CKONLKO YIeHAKOB B KAX/IOM Kiaacce?

Fa 137. B Tpéx xopsmuax 56 kr s6aok. B mepsoii xopsaEe Ha 12 kr
MeHBINe, YeM BO BTODOi, a B TpeThell — BABoe §oAbIIe, MM B
nepBoit. CKOIbKO KNJIOTpaMMoB 260K B Kaxkaol KopsuHe?

138. Cocrasrre u pemwuTe 3aga- . x
4y, BOCIIOJB30BABINMCE DB~ | ' } 50
cynrom 21, i1, 10 ,
139. ITose naomazrio 860 ra o y
nogeJeHo HA 3 yduacTKa Puc. 21

TAK, YTO CYMMA IJI0Inageit
ABYX IEPBHX YUYACTKOB pPaBHA ILIOMIALHM TDETLEro, & IJIo-
ANk BTOPOro yuactka B 1,5 pasa Gonelue nuomajid 0eppo-
ro. Haliaure nuioniaay yuacTKoB.

@140' Cmapunras unduiicxas zadava. U3 Oyrera NBETKOB JIQ-
TOCA MpHHECAH B epTBy: IlluBe — TpeThio YACTD, Bum-
HY — mnaryio, Corany — mectyio. OfHY 4eTBepTh HONXYINI
BxaBan#, a ocTadbHbIE 6 JOTOCOB OTAANN IIyGOKOYBaKae-
MoMy yumTemio. CKOABLKO GEu10 BETKOB B GyKere?

3 Anrebips, 7 xa.
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aea 1

141.

5 142.

143.

144,
£ 145.

5 146.

147.

148.

149,

Cmapunnas zpeveckas aadada.
Ha pompoc, CROJBKO YUEHHKOB
yauTea B mxoae, ITudgarop orse-
T <«IlomoBuHA BCeX YYeHHKOB
H3YYAIT MATEMATHKY, YETEEPTE —
MY3BIKY, CeIEMAA UACTE — MOUAT
H, KpOMe TOI'D, eCTE €Illé TPH KeH-~
IUHEI» . CRONBKO TOrZA OBLTO yae-
Huxop y IIndgaropa?

Oty — 40 net, a cuiry — 10, Ye-
Pes CKOJILKO JIET OTell 6y eT BTpoe
cTapine ckiHa?

Croabko ner mobumny Kaxany, Nudparop

€CJIH B MPONLIOM, HOMHHTCA, Foxy, (OK. 570 —ok. 500rr
ou 6rut BABOE cTapiiie Beremoruxa, AOH, 3.)

a Tenepk — BCEr'e JTHINEL Ha ABa roagngra?

Katep B cTosueil Boge HAET co cropocThio 20 KM/4. Cro-
POCTE TedeHHA pexH paBHa 2 KM/u. Halinure paccrognne
MERAY ABYMA NPHUCTAHAMMY, eCJIH peiic TyZa K oﬁpaTHo Ka-
Tep COBEpIIAET 3a 5 u.

Karep B cTosiueil Boge mpoxoaAnT 15 KM 3a 0JMH uac, CKOPOCTH
TeueHHN perkH paBHa 2 KM/4u. Haiiaure paccrosaine Meskay
ABYMA NIPHCTAHAMHE, €CJIH B OTHOM HAIPaBISHHH KaTep Ipo-
XOZHUT €70 Ha noadaca OeIcTpee, YeM B IIPOTHBCIONOKHOM.
PaccTodaame MeRAY ABYMS CTAHOHNAMEA IOE3K MOXeT Ipo-
exXaTh cO CROPOCTHIO 70 KM /4 Ha moiuaca GHCTpee, 9eM co
cxopoceTrio 60 kM/u, HafiguTe 9T0 paccTosHAE.

Haccaxxupcekuii noean 3a 3 u npoxoauT Ha 10 kM Goabnre,
YeM TOBapEHI 38 4 9. CKOpOCTE TOBAPHOIO HOe3ka Ha
20 KM/9 MeHBIITe CKOPOCTH HaccaupeKkoro. HadanTe 3Tn
CKOpPOCTH.

BeaocuneancT exan 2 U o TpyHTOBO# Jopore, 1 ¥ — mo ac-
dansTEpoBaHHOH M nMpoexal 28 kM. HalignTe ero ckopocTs
Ha KaKJA0M YIaCTKe NIYTH, eCIH 0 achaJbTHPOBAHHOMN KO~
pore OH eXal co CKOPOCTHIO Ha 4 KM /4 Goannieil, ueM mo
rpyHTORBOIL.

Ot cranmun 30 Typ6assl TYPHCTEI MIAK CO CKOPOCTRI0 4 KM/9,
a 00paTHO — €O CKOPOCTEHIO 5 KM /1, IO3TOMY HA TOT JKe NYTh
sarpaTiyia Ha 1 4 Menrme, Haiigure paceroasue or cran-

IIMH 10 TypOoassl.
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K xaxomy uncay mazo npubasurs 4 1 19, yrobnl nonyuen-

HEIe CYMMHE OTHOCHJIHCH, Kak 8 ;117

CynmMa aByx ances paBHa 100. Ecau Gonbinee #3 HAX pas-
JeJIUTH HA MeHbIIee, To YacTHoe GydeT PAaBHO 4 H B oCTaT-
ke — b. Hailianre 3T uHucHA.

Yucao pabounx OOHOTO HEXa OTHOCHTCH K SHCAY padoaHx
Ipyroro nexa, Kak 8 : 5. 8

Cronrko pabounx B xax- I n } 4
ZOM Iexe, eCJIY B ISPBOM HX Sn 12
Ha 12 Gosblle, yeM Bo Bro- 11| {

pom? BocnossayiTecs gua- Puc. 22

rpammoii (pae, 22).

Yucno pabouux [ mexa oTHOCHTCH K uMcay pabounx Il nexa,
Kkak 3 : 2. Ecnm us I uexa so Il nepeiigyT 8 pabounx, To npe-
ABIAYIOee OTHOICHUSe H3MeHHTCH Ha Takoe: 5 : 6. Ckonbko .
pabounx 6yzeT B KaskAOM Hexe?

. Marepu — 38 ner, a gouepn — 12, Korza aous Oblna HIH

Gynet BTpoe Muaxime Marepu? A sagoe?

Marsb Ha 20 ser cTapine cBIHA, & HX IOAA OTHOCATCA, Kak 7 : 2.
Cxoubro Jer maTepn?

CHONBLKO JIeT MATeD! | JOUEPH, 6CAN B NO3ATPOIIIOM I'OAY
noub ObLIA MNAAIIEe MaTepH B 5 pas, a B cRefylolneM Oyxer
myagme B 4 pasa? o

. Cymma nudp pasHOrO ABy3HAYHOro ypucia pasHa 8. Ecan

IHAPH OOMEHATH MECTAMH, TO NOJYYHTCA YHCIO
Ha 18 Goabine gagnoro. HaliauTe gagAoe YACKO.

.. Eca# K AaHHOMY YHCIY OPUOHECATE copass OGPy 9 1 K 06-

PABOBAHHOMY YHUCIY apubaBHTE YABOSHHOE JAHHOE YHCJIIO,
TO cymMMa OyaeT pasna 633, HaiifuTe panHoe YHCIO.

Ecau Kk TpEXSHAYHOMY QHCIY CAeBA HpHIHcaTh tudpy 8 1
K 00pa3oBaHHOMY HETHPEXIHANHOMY UHCAY NPpHOABATH
619, To cymma Gyaer B 40 pas Goabnrie JaHHOr0 TPEX3HAY-
Horo upcaa. Haiiamre aTo umcio. BEIIOJHHTE DPOBEPKY.

- Ecay K ABYSHAYHOMY YNCAY NPHINCATH CHpaBa ¥ cleBa

nubpy 4, To odpasoBarHoe yHCcHo Gyzer B 54 pasa Goxpine
AaHHOrO ABy3HauYHOTO. HajiizuTe pTO ABYSHAYHOE YHCIO.

- B aeyx aumxax — 112 kr a6m0k. Ecyy B3 Nepsoro Sipxa mne-

PpeHecTH Bo Bropoit 30 % Aok, TO BO BTopoM cTaHeT B 3 pasa

35w
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166.
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168.

Gonenie AGNOK, YeM B IepEOM. CKOBEKO KHJIOIPAMMOR AG/IGK
GRLTO B KAXKAOM AMEAKe cHauaaa? BeITioHUTe IPORSPRY.

Baafienen Marasuua MOZHAJN § MW ﬁ@” o
HeAy HR MYSBIKQIBHBIE JHCKA b .~ 25’@_ -
Ha 25 % , HO H3-3a TaKOil BRICO- L ™
Koii IleHH ¢poe Ha TOBap yIaJl.
910 szacraBusnoc BIAAAEALIA §
YMEHBIIUTE HOBYIO IleHY HA
25 %, mocse 1ero cTOMMOCTDL
Jucka cocrapmaa 24 rpa. Kaxo- §
Ba OLIIA HAYATBHAMA LIEHA MY- |
SHIKANBHBIX TUCKOB?

CropocTh RaTepa B crosueid
RBOAE OTHOCHTCH K CKODOCTH Te-
JeHHA PEKH, Kak 25 : 2. Ilo Te-
yeHHI0 KaTep méa 3 1 50 muH. CKOJILKO BpeMenn roTpely-
£TCH eMYy, YTOOH BOZBPATHTHCA 0OpATHO?

IToesn npoxoauT paccroaaue ot 4 Ao B 3a 3 u. Ecnr 681 o1
eXaJ ¢co CKopocTsio Ha 10 KM/4 Gonriie, To B fopore O Okl
Ha nomadaca Messme. Hafigirre pacerodaine Mesay A u B,

Temwnoxox prmen U3 nopra K B nopr P co cxopoeTsio 32 kxM/4,
Ha paccroaauu 216 kM or nopra K 0H nmoman B INTOPM H
JoJeH GBI YMEHBLUIINTE CKOPOCTh Ha 5 KM/4, IO2TOMY
npubrn B mopT P ¢ onoszaamem Ha 25 mun. Hatignte pac-
cTOsiHMe MeXKAY nopraMu K u P,

W3 ABYX TOpONOB, PACCTOAHIE MesKAY KOTOPHIME 450 KM, of-
HOBPEMEHHO BRIEXAJN HABCTPEUY APYT APYry Asa ABTOMOOH-
A1 ¥ BCTPETHIIHCE Yepes 3 9, CROJBKO KHAOMETPOR HPOEXAaN
KAMRABLIAL 13 HHX JI0 BCTPEYH, €CJIH OJIMH eXak €O CKOPOCTLIO Ha
10 xM/u Gonbme, ueM gpyroit? BrmonanTe IPOBEPKY.

W3 ropoaos A u B, paccrosaatie Mexxxy xoropeiMm 210 KM,
OZJHOBPEMEeHHO BHIEXAJNHM HABCTPEYY APYT APYTY ABA ABTO-
MOOHMAA U BCTPETHANCE Uepes fojropa vaca. Halaute cko-
POCTB KAMAOTO ABTOMOGHIIA, €C/H A0 BCTPEIR HePBEIA aB-
TOMOGHIE Ipoexan sa 30 KM Sonbiie, 9eM BTOPOI.

W3 aByX cén, paccToAune MeXKAY KOTOphIMH 36 xM, Ha-
BCTPeUY APYT APYTY JOMKHL BHIEXATEH JABA BeJIOCHIIeAHCTA.,
Ecnn oHHM BEIEZYT OXHOBPEMEHHO, TO BeTpeTaresa uepes 1,6 4.
Ecau sce BTOpPoil BHIEAET HA MOAYaca M03:Ke IePBOro, TO OHH
BeTperaTcda depes 1,25 u. HaliiuTe cKOPOCTE KAKAOTO Be-
JIOCHTIeTHCTA.
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j(p¥. B 5430 MuH U3 ropoaa A B ropoz B Brzetest Bepronér co CKo-
. poerbio 250 kv/4, caenan B ropoge B nocagry ga 30 MHH M co
- cxopoetsio 200 kM/a BoaBpaTHica B ropof A 8 12 u 45 Mun.
y  Haiiawre paccronane mesxay A i B,

[fo. Ha Knepa B Ogeccy Brexas aprobyce, a uepes 20 MHUH Beaes
" 3a HAM — JIETKOBO# aBTOMOGMIEL, KOTOPEIH dYepes 1 4 jo-
raajx apTo6yc. C KaKoi CKOPOCTHIO €Xa1 aBTofYC, ecTH CKO-
pocTe asToMoOuaa 661na pasHa 80 kM/u?
1'71%. Toprosas opranusanus npuobpena fBe NAPTHH TOBAPOB 38
"~ 25 000 rpu. 1 nocae nx npoxaykn noayauia 40 % mpuGw-
: ., CKOABKO 3aN1aTHIA OPTAHASAHA 38 KAKAYIO MAPTHIO,
|, ecinu Mepsas npuHecna 25 % npabLum, a sropas — 50 %7
ﬁ |{2‘-". Conae menu ¢ cepebpoM ob1eil Maccoit 15 kr cogeparcmr 45 %
¥ mean. CKoJBbKO YHCTOrO cepebpa Hy:KHO NPEGABUTEL K HEMY,
' ke 9TOORI OMYYEHHBIA CILIAB copep:xa 30 % Mean?
173 Us 1 T pyarst, cogepaaineil HeKOTOPOE KOJIMYESCTRO Kelieaa,
napnexan 400 xr npumeceii. Xora B 3TRX npuMecax 6sL10
12 % sxemesa, B OCTATKE PYARI COACPIKAHHE KeJIe3a MOBLI-
cunoch Ha 20 % . Kakoe RoTU4ecTBO :kejle3a oCcTANIOCh B pyie?

- -mo—{ VTIPAXHEHUS IS NOBTOPEHMS |} ———— .

[ P

174. BoraucnuTe 3HAYSHNQ BHIDSNECHHA?

a)|-2,7|+ 2,4; 6) —2,4 +|-2,3];
B)[-10,5/: 7-3,2; - r)4,8-(3,2|:|-0,8|;
o3l g -12% ¢)12,5] : 1-0,5[% — 200.

175. Bur 3a6bnu nepevio madpy HoMmepa TenedioHa CEOETQ SHAKO"
Moro. KakoBa BepoATHOCTE TOTO, UTO CPA3y, KAK TONBKO HA-
fepére Bayraf neppyio xudpy, sl HO3BOHUTE AMEHHO €My ?

PackpoiitTe CKOOKRH ¥ yIIpocTHTe BEIpaxKenue (176—177).

176. a) 2(a - 3) + 6; 6) -3(x— 5) + 6x;
Bx—-32+x)+7T; r)a +5)+2a—4.
177. a)(2¢ - 1) - (3¢ - 2); 6) (1—-2a)+3(1 —-a);
B) x* — 2(8 + x) + 16; r) x% — 2x + 2(2 - x).

178. Haiigure unciuo, ecau:
a) 20 % ero paBHH 344;
~ 6) 125 % ero paBum 4 800;
B) 2,5 % ero pasEn 640,
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3AAAHMSA AN CAMOCTOASTENLHON PABOTDI

Bapuanr I
1°. Penrure ypaBHeHHe!

a)5x—3=2x+12; 6)0,5y+3(y—2)=2y.

2°. Marepu — 35 ser, a nouepn — 12, Yepes cKOALKO
JIET ZO9L GyZeT MAAALIEe MATEDH BABOS? ,

8%, Ilpu KakoM 3HAYEHHH 4 He CYIIECTBYeT KOpDHel
ypapHeHn |x| = a?

Bapuanr II
1°, PemuTe ypaBHeHRNe:
a)2-8x=Tx—-8; ©6)2z=0,5(z—-1)+=z.

2°, Oray — 42 roga, a caay — 10, Korza oren, 6ein crap-

Ime CHIHA B 5 pas?

8*. Ilpu KakoM 3HAYEHUM Q@ He CYMECTBYET KOpHeil
ypaBHeHud [x]| + a = 0?

Bapmanr II
.1°, PemnTe ypasHeHME:
a)2x~4=3-5x; ©6)3-0,71-2n)=6n.
2°*, Cectpe — 7 ner, a 6pary — 17. Koraa cecrpa 6uu1a
(unu 6yaet) Brpoe Maagme Gpata?
3%, Ilpu KakoM 3HAYEHHWH & He CYI[ECTBYET KOpHelk
ypasHenud (@ + 1)}x =152

Bapuanr IV
1°, Pemure ypaBHeHHeE:
a)x+12=9-2x; 6) ¢ —0,2(c — 3)="5c.
2'. Bpary — 5 xer, a cectpe — 14. Korga 6par 6611 (mm
6yzerT) BABOE MIAZIIE CECTPHI?
3*. IIpn xaxoM 3HAYCHHM @ He CYIIECTBYeT KOpHedl
ypaBHeHns ax = —87
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UCTOPUMECKMUE CBEAEHUA

Ypasnenus nepsoii cmenernu ¢ oxnolt nepeMennol Jroxu Ha-
YUHIHNCH PEIIATh OUeHb AaBHO. ErnneTckue yuéHble IOYTH YeTH~
pe THICAYH JIeT TOMY HA3AJ HCKOMOEe HeH3BeCTHO UHCJIO HASKIBA-
S «axa» (B Heperojile — «Kydar») N 0603HAYAIH CHIeNUAALHEIM

SHaKOM.
W ot

B nanmpyce, gomeineM 0 HAC, eCTh TaKad 3afada: «Kyua u
eé cebMaA uACTh coctapaanT 19. Haiigure xyays. Temeps Onr
ME CPOPMYIRPOBANH €€ Tak: «CyMMa HEMBBECTHOIO YHCAA H eT0
cegbMoil vacTH paBsHa 19, HallanTe HeH3BeCTHOE YHCIIO .

Sagaua CBOKHTCA K YDaBHEHHIO X + %x =19,

IlogobuEle samaun yMean peniaTh yuénnie pesneii I'penun,
npesanx Ungun, Knraa. pesserpedeckuit MateMaTHr Tuodant
(111 8.) peman u Gosee CIOMHEEIE YPABHEHHA, B YaCTHOCTH TaAKHE,
KOTOpHIE B COBPEMEHHBIX CHMBOJaxX HMeT Buz 630 22 +73 = 6.
¥ ,Euomamaypannexz=4x-—4 3aMUCHIBATIOCH TAKHM CIIOCO00M:

AV PR T B

Anp-XopeaMH H MHOrHe ero NpeeMHRKH BCce YpaBHEeHHA 3aIIH-
CHIBAJIH CJIOBAMH, He HCIIONbL3YA MaTeMaTHIECKHX 3HAKOS,

Ot haMuIHH aJIb- XopesMH IPOUCXOIHT eIIé OAHH BAXKHBIA ANH
COBpeMEHHOM HAYKH TepMHH — axzopumat. TaKk HA3LIBAIOT COBO-
KYIHOCTE IPAsul, MOAB3YACH KOTOPEIME MOMKHO PEIIUTE JI00YI0
300y H3 onpeAeaéHHOro Kiaacca sanay. Hanpumep, n3BecTHBINH
BAM cmocod YMHOMKEHHA 9Rce]l «CTOJOHKOM», criocol onpegene-
HUA HauGoJILIIEro 06MmIero feIUTeNa ABYX MM HeCKOJIBKHAX YA~
cell — 3T0 aAropuTMEL. B coBpeMeHHOH HAYKe ITOHATHE «AATO-
PHTM» UTPaeT OrPOMHYIO POJIb, CYIIECTBYET Jaxke CHCRHAILHAA
ofJIacT: MaTEMAaTAKH — meopusa axzopummos, llogpobuee ¢ an-
TOPHTMAMA BBl 03HAKOMHTECH B CTAPINAX KJACCAX.

CHavana anrebpoil HA3HBANKA HAYKY, A3YIAIOLTYIO PASTUYHEIE
crnocobut pemenua ypapaenunit. Co BpeMeHeM oHA SHAYUTEIBHO
pacmupuaach, oforaTuaack HoOBuIMH Haeamu. Temeps ypaBHe-
_HUe — TONBKO OIHA B3 COCTABNAIOMIHX ANTeOpH.

wediina . R e R S "'a



40 Masa 1

OCHOBHOE B TNIABE

Ypasuenue — 3TO PABCHCTBO, KOTOPOE COREDHRUT HEHIBECT-
HEIE yncaa, 0003HaYeHHBIe OyKBaMM.

Yucna, YAOBACTBOPAWINHEES YpakHeHHe, — ero KopHu, Pe-
Wwums ypasHenue — 9To 3HAYHT HANTH Bre er0 KOPHE KN NOKA- §
38TH, YTO UX He CYHIeCTBYeT. .
DBa ypaBHEHUN HASLIBAIOT PABHOCUABH M MMA, !
€C/IV KaXA0E N3 HAX UMOET TE XKEe KOPHH, YTO U ApY-
roe. YpaBHeHus!, KOTOphIe He MMOIOT KOPHO#H, Taoxe
CMUTAIOT PABHOCHILHLIMK APYr ADYTY.

4 OcHoBHbIe cBOlCTEA ypannemm.
2]

1. Bmro6oii waeTh ypasuenua MOKHO NPHBEECTH ROAOGHbIC
cIaTAeMBIe WTH PACKPEITS CROGKM, OCAK OBH ecTh,

2. Jhioboit wnew YPABHEHNR MOXKHO flepenecTH M3 o
Y4ACTH YPABHERHA B APYTYI0, HIMEHHE ero IHAK na npo-
THBONOIOKHBIIA.

3. 06¢ wacTy YPABHCHUS MOMRHO ymnoml_nh HIR Dazne-
TUTH HA ONHO B TO e UHENO, OTIANUHOE 0T HYNd.

YpaBHenwe enga ax = b, rae ¢ u b — Npon3BONbHbIO
yMCna, HASHLIBAIOT NUHOWHDLIM YPABHOHMUEM

¢ nepemenHon x. Ecamna #0, To ypasnenme ax = b
HA3LIBAIOT YDABHEHMOM NEPEOCH CTEeNeHU:

C OOk NnepemMeHHoM,
Kaxznoe ypaBHeHNe NEPBOH CTeleHH ax = b HMeeT OAMH KO-
b k
DeHB X = —. JIuBeiiHOe YPABHEHIEe MOXKET AMETE OAHH KOpeHb,
GecKOHEUHO MHOIO KOpHel HJIH He UMeTh HE OJJHOTO KOPHA.

.
PemteHEne NPpHEAAXHLEIX 38089 METOAOM MATEMATHYGCKOIQ
' MOJeNNPOBAHUA COCTOUT K3 TPEX STANOB:

L] 1) co3agne ma-reuamecnon MOJeAH AanHol ANAYH;
~ 2) peienHe COOTBETCTBYIONLSH MATEMATHYCCKOA 3anaum;
3) anaau3 orseTa.
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Bonpocei ans camonpoBepkun

1. 49710 TaKOE ypaBHeHRE?
2.YTo TaKoe KOPeHb YPABHEeHHAT?
8. Y70 o3RavaeT spellliTh YpaBHeHHEe» ?
" 4.Hs rarux ABYX 4acTeil COCTOMT ypaBHeHUE @
5. KaxnMn GyxpaMm uanie Beero o003HAY2I0T NepeMeHHbe?
6. Karxe ypapHeHHA HAZLIBAIOT PABHOCHIBRBIMIL?
7.ChopMynupyiiTe OCHOBHBIE CBOMCTBA YPABHEHUH.
8.Karoe cBoficTBo ypaBHenuit paHbLme HAZBNBAJN CIOBOM
«BJb-Eesp» ?
9. Karoe cBOHCTBO YDAPHEHNH DAHbIIEe HASLNBAJIHM CIOBOM
«anp-MyRatbanas?
10.0TKyAS TPOHCXOAUT HA3BAHUE HAYKH ¢aaredpas?
11.Kaxue emgé kpoMe anreSpnl ecTh 9aCTH MATEMATHKHY?
12. ChopmMyaupyiiTe onpefenenne JUHeAHOTO YpaBHEHNS.
13.CronbK0o KOpHeM MOXKeT HMeTh JuHeilHoe ¥ paBHeHne?
14, Beerga im AuHeWHOe YpaBHeHNe HMeeT KOpHu?
15.Kaxde ypapHeHUA HasbIBAIOT YpABHEHHEM HepPBOi cTeme-
HH ¢ OXHOMH nepeMenHoi?
16.Bceraa nm ypaBHeHMe epBoii CTeNeHN ¢ O HOH nepemen-
HOH HMeeT ROPHHAT
17. CrosbKO KopHeit MOYKET MeTh YPARHSHNE IePRoi cTemeHn?
18.Ilpusenure npuMep AuHeHHOIO YpaBHEeHE ST, KOTOpOe He
ABJAETCA yPABHEeHHEM NepBoii CTelleH .
19.Ilpu KAKOM YCIOBAR YPARHEHHE ax = b UMeeT e HACTBeH"
HBIH KOpeHb?
20, IIpn KaKOM yCJIOBRMHM YpaRHeHMe ax = b He MMeeT KopHel?
.21, JIp KAKOM YCAOBHHA YDaBHEHHE aX = b UMeer GeckoHeq-
HOe MHOMKeCTBO KOpHei?
22, 3a9eM HaJJ0 YMeTh PeIIaThH YPABHEHHAT
-- 23, ITpHBeNTe OpHMED 3a/IaVH K 66 MATeMATHIECKOH MOJIeNH.
- 24, KaguMu GEIBAlOT MaTeMaTHUECKHe MOKen s ?
25, 3 KaKHX 3TATIOB COCTOHT PeIleHHe 3aa9A MEeTOAOM MA-

TEMATHYECKOI'O Mo;(ennposanua?
TRl S IR AT 2 P e M e "R 1 5 1| R e R R T e . 1 iy
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rotoBMMCAa K TEMATUHECKOMY OUEHWBAHWNIO

TecroBnie 3agarnn Ne 1

1. Kakoe na ypaeHeHHKIl asAreTcs ypannénueu uepsoit
_ CTeIleHH ¢ OgHON nmepeMeHHoH:

a)0x=13; 6)x+y=0; B)-2x=0; Nax=y?

2. Karoe n3 ypasHeHH He YAOBIETBOPAEST YHCIO 5:

a)2x=10; 6)x-5=0; B)100:x=5; r)0x=0?

8. Kakoe ypaBHeHHe He HMEET KOPHEI:

a}2x+x=10; 6 x:5=0; B)b=x; 1)0:x=107?

4, Kaxoe 13 uncel ABSeTCA KOpHEM YpaBHeHHA 3x + 5=1:

D3 O-gi Bz p-137

5. Kaxoe ypapHeHHe HMeeT TONBKO OXNH KOPEHB;

x=x+5 6=4 B*P=0; DaxEx-1)=0?

6. Pemmrrre ypaBHeHHe 5x + 13 = 3x + 2 H yRayKHTe ero
KOpPEHb:

a) —5,5; 0) 5,5; B) 4,5; r) -4,5.
7. ¥papaenne 2(2 — x) = x — 2 UMeeT KOpHeH:
Y a) MHOMecTBO; 0)HE OXHOTO; B) OTUH; T) ABA.
8., Kakoe u3 ypaBHeHHIH paBHOCHABHO YpDaBHEHHIO

Sx = ~10: :
a)5x—-10=0; - 6)10x=-15;
B) —10:5=ux; r)5{x+10)=0?

9. ITpu kaxoM sHagenwu a ypaBHeHue |x| = @ nMeeT exnE-
‘CTBEHHEIH KOPeHb:

“a)l; 6)—1; B0 T} 2?
10. IIpu KaxoM sHauenuu a ypasueEue (a — L)x=1~a
nMeeT BECKOHEUHOE MHOMKECTBO KOpHell:
a)l; 6)—1; B) O; ry2?



At HHIE YPABHEHUS C ORHOW NEPEMEHHON

Tunozuie 30A0HKA K KOHTPONLHOH pabore Ne 1

1°, PeninTe ypasHeHUdA N onpenenn're, €CTh MU Cpern
HHX PABROCHJILHBIE;
a)15-x=10; 6)-0,4x=2; BY2(x+3)-5=11.
2°, Kaxme m3 uncen ~1, 0, 1 yaoaneTsopaioT ypaBHe:
Hue:
a)bx=0; ) x(x+1)2x-1)=0; B)xZ+1=2x?
3°, CocTaBbre YpaBHEHME, KOTOPOE HMEeT:
a} OAMH KOpeHDL §)IBA KODHA; B) MHOMKECTBO KODHe.
4°, Ilna yuerurn cofpamu sMecte 29 Kr arog. Cxoabrc
ATOX COOPAJ KAk bl YUEHAK, €C)H Y IIePBOr0o YUeHHKA Ha
5 rr foJnmIe, YeM ¥ BTOPOFO?
5°. Penmmrre ypasHeRuUe:
10y +42="Ty - 3(y—2).
8'. Haiigure xopa®m ypaBHeHm:
2x x
E2ET e
7. YupocTuTe ypapHeHHE ¥ Hai/iNTe €0 KOPHU:
x+3 B+x
2 5
8°. Jlogxa mura no TeueHno pexH 2,4 4, a IpoTHE Tede:
A — 3,2 4. [IyTs, xoTopeiit J0AKA MPOIIJIA IO TeIeHHIO,
oKaszajca Ha 13,2 KM g/IMaHee NyTH MPOTHAB Tedenus. Haif-
ANTe CKOPOCTh JIOOKH B cTodAge Boge, eClId CKOPOCTEL Te:
YyeHHs PeKH paBHa 3,5 KM/4.
9", Haitaure kopau ypasrerus |1 — 8x + 2 =15.
10", Haiigure Bce 3HaUCHNMA G, IPU KOTOPHX KOpPeH:
ypaBHEHHA ax = 5 + 2x ABAACTCA e BIM YHCIOM.

=x+4.
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BupameHHS B MaTeMATH-
K HI'paloT PAGINIHTENLHO TAKYIO
e PO, KAK CI0OBA B ASBIKE WIK
KAK OTNSABHEI¢ KEPAHMYR B COOpY-
xamna. MaTemaTHyecKkHil ASBIK —
3TO ASHK Bepamennii. UroGh
OBMIAAETE AM, HAAO HAYMHTHCA OIle-
PHPOBATE MATEMATHYECKHMH BRIPA-
SKEREAMM, TOHAMATD HX COEEPsKa-
HE€, YMeTh SAITUCHIBATh B YI00HOM

B 21011 raage BLI
Y3HaeTe o:

© BLIPINBHISX C NEPEMEHHLING
* BRIDAKOHNSX CO CTONOHSMMN;
* opHONnenaX;

Buge. CyiHeCTBYIOT pasHbe BUAEL  © pedicTenax Han
MATeMATHUYSCKHX BRIpAXteHMil. MHOTOMNOHAMM,
§ 5 « BbIPAXKEHUA

C NEPEMEHHBLIMU

P.accm.o'rpnm, HANPUMep, YpaBHeHHe:

2
E(x— 5+ 3x=17 - 2x.
JleBas ¥ MPABASA €TI0 HACTH — GHLPANEHUR:

E(:c— 5)+8x u 17 - 2x.

Kasxaoe us arux Bmpamennﬁ COACPXKHUT OAHY NIePeMeHHYIO X.
I-Io 6bIBAIOT BRIDAXKEHUSA C ABYMA, TPpeMsa B GOabmumM Ro.nuqe-

‘CTBOM mepeMeRHEx. Hanpumep, Boipakenue 2ax + ex’ cogep-

SKHT TPH NIEPEMEHHBIX: &, ¢ U X.

B MaTeMaTHKe BEIDAYKEHHS ¢ NEePEeMEHHBIMHA MIPAIT OYCHb
BasKHYIO poJib. MaTeMATHYECK N ASBIK — HTO ASHIK BHPasKeHIA,
HecnayqaiiHo 3sHaUATeNBHAA FACTH IIKCABHOIO Kypea anrebph:

AI0CBAINEHA H3YUeHAI0 BRIPAXKEHHIl,
BriBaoT Bupameuua ¥ 0e3 mepeMeHHLIX, HAIpUMep:

3

97 17, —— :45;

b

0,2-3-15:7 |

235-18) )

Taxue BHD&JEGHHH HASEIBAIOT SUCACGSDIMU.
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HTak, BripaxeHna GhIBaIOT YH(VIOBEIS U C IePeMeHHBIME (DHC. 23).
Janee MBI 6yAeM pACCMATPHBATE NPEAMYINECTBEHHO BLIDAYXKEHNSA C
TIepeMeHHEIMM.

Bbl PA)KEHMSI

Pmc 23 -

Kascgoe uncnopoe BLIpaykenne (He cogeprraniee genenna Ha 0)

HMeeT OJHO 2HAYCHAe. A BrIpaXKeHne ¢ IIePeMeHRBIMY HPH Da3-

HBEIX 3HAYEHMSX 3THX NDEpPeMeHHRX MOXKeT IPHHUMATE PDA3HEIS
SHAYEHH.

Ilna npuMepa HailiZéM sHaUYeHHsA BhIpaskeHHns 3a + 5, ecomm a

pasEo 1, 2,3 m-4.

<! Eemm a=1, T03a+5=3-1+3=8;
'"ecmu a=2, 1082+5=3-24+56=11;
. ecmu g=38, T03a+5=83-3+5=14;
[ ecid a=-4,1703a+5=83-(-4)+5=-T.

Pesy.lm'ra'rm Bmc.nennﬁ 3armmem B TaﬁJmu.y

Ecnu BuIpaskeHne COAEIENAT HECKOABKO MepeMeHHR X, HAlpPH-
Mep 2a — 38x, TO ANA HAXOKACHHA ero YHCJOBRIX 3HAYCHKH Cle-
AYET HaBaTh aHaweHHe waxjaoli nepemensoi, Haupumep, ecau
a=Tunx=5 12¢a-3x=2.7-3-5=-1.

Eciu BRIpaskeHde He COAEDIKHT HAKAKHMX APYrux AelicTBuii,
KpoMe CIOMKeHHsA, BBYATARNA, YMHOMKEHAA, BOSBEACHUA B CTe-
ITeHb H JeJeHHA, €r0 HASHIBRIOT PAYLOHALLHBLM SHPANCRUEN.
IIpuMepEl pamHOHANBHEIX BHIpAXKeHm:

e . IR
[2‘”'!'"’*3_(? 5), _2‘?“"“4?“’-..?;-:; x+gj_

PanmuonanpHoOe BEIpaXKeHNe, He coflepialmee TeNeHUA Ha Bhi-
pajieHHe ¢ IepeMeHHo, HaSHBAIOT Yeavim. JIBa NepBLIX N3 yKa-
SaHHKIX BHIIE BHpaXKeHUuil — menanie, Apyrue — apoGHuie. B aroi
ranase MEL GYAEeM PACCMATPHEBATE TOJABKO IeJible BRIPAXeHHA,




"UENLIE BLIPAXEHNA | a7

7 Bupamesusa+b,a—b,a b, a:b— cOOTBeTCTBEHHO CYMMA,
Pa3HOCTh, IPONIBEACHNE H TACTHOE epeMeHHbIX ¢ H b, Turator
HX H TAK! «CYMMAa 9HCeI @ | b», «pasHOCTh yHCen a 1 by 1 1. ;1.

MarteMaTHIeCKHME BEIDAMKEHH AMH CIHTAIOTCS TAKKE OTASAD"
HEIe YHCla HIH nepeMeHHble, HaipuMep 2, 0, x, —a. A zanuch,
coJiep:KaNive 3HAKH PABEeHCTBA WM HEPABEHCTBA, HAHNpDHMED
2+ 3=15, x <5 — He BRIpayKeHHA,

C@ Xorwre 3HATS 6m@ Goanme? |

PaHbLLE Bl PAZAMHANK YHCAGERE BRDAXEHNST 11 OYKBEHHDIE BLIDEKEHWS,
OAHAKD E COBPEMEHHON maTemaTike Dyxeami 0002H2HAIOT HE TDNLKD HeU3-
BEeCTHLI® uMcna. Hanpumep, 6yxea T 0603HAYAET OTHOLLEHWE AAUHBI OKPYX-
HOCTW K 88 guameTpy, ero npubnikéHHoe 3HaveHue pasHo 3,14. Noatomy
BripaxeHne T + 2,5, x0T/ 1 coaepxuT Gykay T, ARNASTCA YUCAOBbBIM BLipa-
xeHueM. Co BpeMEHeM Bbl 03HAKOMMTECH C BolipaxeHusmu f(x), Py, c§ .
SinT 1 MHOMAMK OPDYTUMK, COBEPXaLLMMI BYKEDBI, BMECTO KOTOPBIX HE HYXK-
HO NOACTABAATE YMCAA. T10ATOMY Zanblue Te DyKBE, BMECTO KOTORR MOXHO
NOACTABAATE PASHBIE YMCNA, Mbl GyAeM HASBIBATL FEDEeMEHHbIMM, NOHMMaS,
YTO UX 3HAYESHUA MOFYT USMEHATBHCA. A BEIPDIKEHUS, COASPXALLME TAKUE Ne-
peMeHHbie, GYOEM HASLIBATL BHPAXECHUSMM C TEDEMEHNbIMK,

CROBOM BoILEXEHAE HACTO HA3LIBAIOT U BEICKA3BIBAHWE (HAaNPUMED, KDbI-
AATOE BLIPAXEHWUE), U NPOABNEHWE PACNIONOXEHHA AyXA (BLIPEXEHWUE NMLA)
U 7. n. B maremaTtiike 3TUM CROBOM KOPOTKO HA3LIBAIOT MATEMaTHYECKOES
BLIPAXeHWE. MaTemMaTmyecKkoe BripaxXeHne — 310 HaNUGAHHLIe B onpeae-
NEHHOM NOPAAKE MATEMATUYECKUE CUMBONE], BKIIYAIOLIME YUCAa, OYKBbI,
3HAKW ASACTBWIA, CKODKIA, 3HAKIN NPOUEHTOB, MOAYNA U T. N. Hanpumep, crap-
WEKNACCHWKM KPOME BCEX NPOYYX PACCMATPUBAIOT W TAKME BEIDAXKEHWS:

— a
tig [ o * 4%) = /(%o) , Tn?, [%?dx.
ax—0 Ax n=l 0
470 OHW O3HAMAIOT, Bbl CO BPEMEHEM y3HaeTe,

.: Mpoeepere teba

1. IIpuBeanTE NPHMEP YHCJIOBOrO BHIPAKEHA.

2. IlpuBeanTe IPUMEPE] BRIPAMKCHUH ¢ NePeMEHHON, ¢ ABYMH
HepeMeHHBIMHA.

3. Kaxne BRIDAKEHHA HASHIBAIOT PAIMOHAILHLIME?

4. Kakne BrrpasxeHHa HASBIBAKT HeABIMHI?

5. ITpuBeauTe TpHEMeED BHIPAKEHUA ¢ MOTYIAMH,

1. BanHiuATe B BHZE BHMPAMKECHEA YHCAO, KOTOPOE MMEeT:
a) a coreH, b 1ecATROB U ¢ eIHHHUIL; §) / THICAY U 1 IECATKOB,
Pemenue. a) 100a+ 10b+¢; 6) 1000m + 10n,

Ct T e R KHHWEE B T ]
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2. UzsecTHO, uTO @ + b = 35. Hailinre 3HaueHNe BHpDAKEHHUA
Ta+ 7+ 7b.
Pemenne. BocnoassyeMca p E D C
NEePeMECTATENbHBIM, COYSTATEALEBIM
H pacnpeieJUTeJbHMM SAKOHAMM: i c
Ta+T+Tb=Ta+Tb+T= F E b
=(Ta+ )+ T=Ta+b)+T= '
=7.-350+ 7=252. :
- 3. Haitaare nepAMETpP MHOTOYTOIBHU A a B
Ka, usobpaskénHoro Ha pucynke 24, Puc. 24
ecaun AB=a,BC=b,DE=c.
Pemenue, llockonevky CD + EF + KP=AB, 10
AB+BC+CD+DE+EF+FK+KP +PA=2AB+2BC+2FK =
=2a+ 2b+ 2c,

179. IlpounTaliTe BHIpaKeHAE: X 2
aym+n;6)m—x; B)1+c; r) 2ax; a) —2—(x+y); ) E(x- 2).
180. Kaxasn u3 sanuceit ABAseTCS BLpaskeHReM:
8)2ax—x% 6)a+b=b+a; B)3x+5=T; r)2(8-90,7)- 3,57
181. Kaxoe u3 BRIDaXKeHAH — THCIOBOE, g KAK0e — ¢ HePeMEHHLIMH:
a)37x—-2,4;6)2,6;8)48 3,72 -8,5); 1) 24 % ?

182, lnuAEl CTOPOH NPAMOYFONbHARa — ¢ 1 b. Uro osauator
Bmpamenua ab 2(a + b); a + b?

183 Balmmu're B BHJIe YACHOBOrO BEIDAsKeHUA: ‘
a) cyMmy uncen 5 u 7; 6) pasEOCTb 9Hce] 8 n —3;
B) npousBeiene uncea 15 1 —4; 1) ornomenwe uncen 12 n 4.

Haﬁ.un're 'mcnonoe 3HAYEeHHe BHpaJRennﬂ (184—-1886).

1 2 5
184. )— +25 5)27-—-'—' Y B)2'§-'——5---'6-.
£5185. 2)30,5:0,5-1976: 32,5;  6)3,85- 5 +69,25: 27,7,
186. ») [1 75: ——1—J . 16; 6) (5 111 .2 5) 0,0625.
ﬁ 187, BammmuTe CyMMYy, PAR3HOCTE, Rponanegenne M MaCTHO® Bh-
pasKeHuii:

a)2ue; o 6) 2xmc—x.



WENBIE BHIPAXEHNA 4gﬁ
188. Sanmmmure:

a) cymMMy unced a u x; ©) DpoHspeAenvie uucen k ¥ n;

B) HOAYNpOU3BeAcHue uHceA ¢ B d;  T) DONYCYMMY YHCENA X U Y/;

) TONYPA3HOCTE YACeJI ¢ M X;  €) YABOSHAOe NPOUSBE/ICHNE 4 U X.

@ 189. HaiiauTe 3HaYeHHe BHPAYKeHUA:
a)0,6x -8, ecnn x =10; 6)x+9,7, ecn x=-10;
B) x{x + 2), ectn x=0,5; r) 3x(5 — x), ecnum x =-2,5.

190. HailguTe 3HaueHne BLHIpA'KEHHAA:
a)a+c—-3, ecima=2uc="1,5;

0)2x—-3z2+1, ec.rmx=luz_=~1—;

B)2xy(x-y), ecmux=2uy=>5;

r3a(x+y- 4),ec.1ma=%,x Tany=5.
5191 BamoaHuTe TabAMMy.

193. Ilpn xakux 3HAYEHAAX X 3HAYCHUS BRPaXeHHH PABHEL:
a) 2x + 5x u 2(x + 5);
6)1+3(x—-5)n(1+3x)—5x? .

194. HannminTe B BUAE BLIPAWEHAS YHCAO, HMEIOLIee:
a) a JecATKOB | 6 exunnn; 6) 5 necsiTKOB U b eguHAL;
B) M AECATKOB H 1t eMUHHUI; I') G COTEH M ¢ eARHHIL,

YpoeeHb @

3
%95, Haligure cyMMy ¥ pasHOCTH 3HAYEHAH BHPaXKeHWIH:
1 a)65:.27mn385.27; 6)3,6-10°m 2,4 - 10°.
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ﬁ 196, BanumnuTe B BUAE YHCIOBOTO BHIPAKOHNSA:
2) YABOEHHOE Npon3Begenne ynucen 74 u 0,5;
6) nonypasHocThb ancen 38 i 7,6;
B) OPOH3BeieHNe CYMMBI 9ucen 35 1 12 Ha HX pasHOCTSD.

Haitaure snauenve supaedusa (197—200).
197.2)2,37+4,23-13,7-0,1; 6)8,21-3,14-8,11-3,14;
B)(2,75-0,65:2,6)-4-1; r)5-(0,8+15,15:7,5).

) 198.2)3,18- (0,13 + 4,27: 1,4); 6)5,9-(6,3:3,5-5,6);
1,1 23,1, 2_3,13),2.3
B)(F+"1F+121?J’15’ r)(a 10+20) 13+ %

1

1%.a)[1—§-]:-§+[-;-—1]-5; _5){%-%):%-;:[%—%).

200.2) (7,344 : 0,36 + 16%:5—0,5-0,2)-0,08;
6)(0,02-0,5+7,904:0,88~21:10 7)- 5.

201. BanongnTe TabaKLYy.

B o [2]o]3]5s5]|5 |60

T 1 [ s{ o] 7] 2] 2 [ 7

P O LA st

203. TIpn KaKuX 3HAYEHAAX X PABHE] 3HAYCHNA BHIPAIKEHN:
a)3(x+1)-7Tn 2x- 9;
6)8—-2B8-x) u 5—3(3—2x);
3)0 5x+2(7T-x) m 1, 5x 5(x + 2%
7
r) —-x—-9~ +5 u x— -(2 6x)?
ﬁ 204, Hanunikre B BHe BHPAMKCHAA YHCHO, uMeloImee:

a) a equHA, b AecATKOB U ¢ COTEH;
0) a eAnHHALL, ¢ cOTEH ¥ d THICAT]
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B) @ egAUHMAII, 2 JECATHX H M COTHIX;

I') ¢ AeCATKOB, g 6AMHNAL, 2 NECATHIX M MM COTHIX.

205*, CocTaBbTe GopMyIy YnCHA:
&) KpaTHOoTO 53 0) kpaTHOTO & 1 YéTHOTO;
B) KpATHOTO 5 1 HEYETHOrO; T) KPaTHOrO 5 H 3 ONHOBPEMEHHO,

206*. Onpeznennre NEPUMETPH MHOrOYTOALHHKOB, H300pamEH-
HBIX Ha pRCcyHKax 25—-27,

a ' a a

Puc. 25 : Puc. 26 Puc. 27
ﬁ 207. HzBecTHO, uTo X — i = 12. HailiaguTe 3HaUeHHe BLIPAMCHNA:

y-6-x 4(x+y)-8y
9 5 D 15
208. WUspecrHo, 410 @ =—5, b~ ¢ = 4. Haiinyrre 3uaveHAe BLIpaskKena:
: ac —ab dalb—-c+1) 6c—6b a+6
a)3a+2b—2¢;6) 10 $B) 7E ;T) 5 7
209 TpEx3pauHOe YHACIO HMEET ¢ COTEH, b NeCATHOB | ¢ eXAHHII,.

3anuInnTe B BUAE BHIPAYKCHNA CYMMY JAHHOTO YHCAA H YuC-
J18, 3aIACAHHOTO TeMH e Ilﬂtbpamu HOB oﬁpamou nopanke.

1
8) 7 (x-y) 6)dy-4x )

L — —[_VHPA)KHEHII!IM! mmmu%

210. PemnaTe ypasHeHHe:

a)(2x + 3)+(4x - 8)=37; 6)5—-32—-(3—42)=42;

B) 0,7+ x-(—0,7+4x)=-37; r)-7,2-(3,6—4,6x)=2,7Tx.
211, B Tpéx cénax — 1200 muteneii. CKONbKO HX B KAXKAOM

cele, eCaH RO RTOPOM BABOe OOJIbIIe, UeM B IEPBOM, A B Tpe-
TheM — Ha 40 MeHbIIE, YoM BO BTOPOM?

212, I1AHL CTOPOH TPEYTONLHHKA BHPAKAIOTCA TPEMS noce-
AOBATENBHHIMH HATYPaXbHEIMU uucjaaMu. Haiigure ux,
€CJIN ePHUMETD TPeYTOALHAKA paBel 30 cM.

|218. Hasipure CYMMY BCex Aeaureneld gmcia:
L @28 018 5)28;  1)38.
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§6. roxazcramuue

Ara BMpaxenns, COOTROTCTBYIOLME 3HAYEHNA KOTO-
PobiX PARHDI TPH NIOGLIX 3HAYEHUAX REPEMEHHbIX, Ha-
SHIBAIOT TOXKAECTBEHHO PABHBIMMK, WAH
TOXACGCTBOHHBIMM,

Hanprmep, TOXASCTBEHHO PABHEIMY SBJAIOTCH BHIP&KCHHEA
ba + 8a n 13a, Tax KaK IpH KAKAOM 3HAYEHHM NEPEeMEHHOH @
HTH BRIDAXKEHNA WMEIOT PABHBIE 3HAYeHKA (clegyer U3 pacipe-
AeJATEALHOTO 3AK0HEA YMHOKeHMA),

JIBa TOMNCAECCTBEHHO PABHEIX BHIDAKEHHA, COeANHEHHRIC 3HA-
KOM paBeHCTBa, o0pasyioT moxcdecmao.

IIpaMepss.

5a +8a=13a, 2(x —3)=2x—86.
ToxgecTBOM ABIASTCA KaXkji0oe PABEHCTRO, BHIpAXKAloIee
3aKOHH KeHCTBHH:

a+b=b+a; a+{d+e)= (a+b)+c, :

ab=ba, a(bc)=(ab)e, a(b+ c)=ab+ aec.
ToxaecTBaMu Talmce ngmm'ro CIHTATE seplme YHCIOBEIE Da-

nenc'ma,nanpnmepS +4%=5%,1+3+5+T7=4°

JaMeHa AAHHOro BLIPaXEeHNA ANYTUM, TOXAECTBeH-
HbiM @MY, HA3LIBAGTCHA TOXAECTEEHHbIM Npe-
o6pazoeanmnem EBbipaXeHUN.

Ka:xaoe papeHCTBO — 9T0 YTBepiKAEHHE, KOTOpOe Mome'r OnTH
BEDHRIM FLTH HEBEDHEIM. T'OBOPSA «TOMAECTRO» , IOHUMAIOT, ITO OHO
BepHOe. UT06H yOeRUTECS B 3TOM, €r0 IOKASHIBAIOT, KAK B reéOMeT-

. pUA -— TeopeMul. YToOht AOKA3ATE UCTHHHOCTS HCJIOBOTO TOKe-
CTBA, HAIIpAMED 8% + 42 =52, nocTaTOUHO BEYUCTHTD €TI0 JIeBYIO H
- IPABYIO YACTH H IIOKA3aTh, YTO OHU PAaBHHL:

32+ 42=0+ 16 = 25 1 52 = 25, sEaunr, 32 + 42 =52,

Toxxpecrsa, cogep:Raniie NepeMeHHEIe, YaAIEe BCEro KOKAaskl-
BAIOT, CCHLAAACH HA 3AKOHEI flefieTBHIl H HA YiKe H3BeCTHHIE Mpa-
BRJA MPHBeIeHHA NMOJKOOHLIX CNAraeMEIX, PACKPEITHE CROGOK H
T, 1I. YTOOK JOKA3ATH TOMKASCTBO, KAK MPABHJIO, OGHY H3 €To Ya-

2
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cTeii (JIeBYIO MM IPABYIO) npeoﬁpaaonusam Tax, ¥TO0Ll HOMY- I
YUTh APYTYIO €8 YaCTh.

TIpnmep 1. Jokaxure TOXACCTBO:

9x - 18 + 3(1 — 2x)=3x - 15.
JoxazaTenAbCTBO, YIIPOCTHM JIEBYIO YACTH TOMIESCTBA,
O9x-184+3(1-2x)=9x—-18+3-6x =9x - 6x—-18+3=3x—-15.

JleBaa 9aCTH AOKA3HLIBAEMOI'O PABEHCTBA TOXKASCTBEHHO pasb-
Ha npasoit. UTak, TOKIECTBO AOKAZAHO.

Huoraa nnsa zoxas3aTeAbCTBA TOXKAECTRA Lejecoo0pasHo mpe-
oBPAIOBATE KAMAYIO H3 €r0 YACTEH.

TIpumep 2. ,D;orcamme TOXK ACCTBO:

a-33+a)=4(1-a)-(13 - 2a)
JlokazaTesabcTE 0. YUPOCTHM KAX(IVIO N3 yacTell TOKIECTEA,
a—-33+a)=a—-9-3a=—-2a-9,
41-a)-(13-2a)=4-4a-13+2a=-2a-9.

IIpasasa ¥ eBad YacTH TOKASCTBA PABHEI OAHOMY H TOMY Ke
BHpaXkeHHI0 —2a — 9. ToKAecTBO ZOKa3aHO.

CymecTByioT 1 Apyrue cnocobnl JOKA3ATENLCTEA TOX JECTB.
C uuMMH BB O3HAKOMHTECH OO3EHEE.

C @l XoruTe sHaTh emé Gonpme? |
el

[oBOPA, 4TO Kakoe-N60 BLIPAKEHHUE TOXABCTBEHHD, 06A3aTEeNLHO Che-
BYEY OTMETUTb, KAKOMY MMEHHO BLIPAXEHWIO OHO TOXAECTBEHHO. Peus uaésTt
00 OTHOWEHUK TOXAECTREHHOCTH ABYX BhIPAXEHUA (kak 06 OoTHOLWEHWW
NEPIEHAVKYNAPHOCTY NPAMBIX, OTHOLUEHUI DABEHCTER YIMIOB W T. 1.).

OTHOLLBHNE TOXAESCTBEHHOCTH BRIDKEHWH WMeeT Takuwe cBoicTe a:

1) K2KA0E BHIPAXEHUE TOXAECTBOHHO CamMoMy cebe;

2) ecnu Bripaxenne A TOXECTBEHHO BeipaxeHnio B, To i Buipaxenve
B roxaecreenno suipaxenmo A;

3)ecau Buipaxene A roxaectseHHo stipaxermo B, a ssipaxermne Brox-
[ecTeeHHO Buipaxermio C, To u suipaxenne A TOXASCTBEHNO suipaxeHmo C.

NopoGHble CEBONCTEA UMEIOT TAKKE OTHOLLEHWA PABEHCTBA YWCEN VW
Puryp, napannencHoCT NPAMBIX U T. N.

Ecnu B TOXOECTBE BMECTO NEPEMEHHON BESRE HANUCATE OAHO 1 TO XE Bbipa-
KEeHWe, NOMYWM HOBO TOXAECTEO, Hanpumep, ecm B Toxaectee 4{a — 2) +
+ 8 = 4¢ nepemeHHyI0 @ 3aMEHUTh BhipaxeHueM 2 + &, To nonyuum
paBeHcTeo 4(z + 1) + 8 =4(z + 3), xoT0OpOeE TAKKE ABNAETCA TOXAECTBOM.

- Mpoeepbre ceba

1 Kakne npa BRHIpasKeHus Haabmamms'nmmecmenﬂopasmu?
2 Yro TaKoe ToXRIACCTBO?
» 8, UTo Takoe «TOKIeCTBeHHOEe NPeoOpa30EaHNe BHIPAKeHIA» 7
; 4. Kaxxaoe JU PABEHCTBO ABAAETCHA TOXKACCTBOM?
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1. HoraxuTe ToskAecTBO 24 -+ 6 =6 — 4(a — 5) + 2(3a — 10).
viokasareabcrso. 6 —4(a—5)+2(3a—-10)=6—-4a+

+ 20 + 6a — 20 = 2q + 6. [Ipasas 4acTh pABEHCTBA TOXKASCTBEHHO

paBHA NeBOii, HO3TOMY 3TO PABEHCTBO ~— TOMXKAECTBO.

2. Beerna nm BepaO pasencteo |a®l= a%?

v v Pemenue, KaguMm 66t He O6bL10 3HAYEHNE @, 3HAYGHHE
BHpPa/KEHHA 4° MOJOKHTEABHO WA paBHO Hyaio. Moayns He-
OTPHALATEILHONO YHCJIA PABEH DTOMY ke wdciy. VITak, paBeHCTBO
la®l= a? BepHO Aa KAMAOTO SHATCHMS 4.

BrinosHuTe yOrHO  [ETEep—m

214, ToxxaeCTBeHHE J¥ BRIPAJKEHNA:
a)2a+an 3a; 6)x+2x—~3x m 0;B)8c—3c m B¢;
r)da+n u banm; 1) Txy~2x n 5y; e)—-8¢+9 m 9—-3¢?

215. Koaxne n3 BeIpakenunin: 2x -y, y— 2x + 3, 4(y — 2x), —y + 2x
TOXACCTBEeHHHE BHpaskeHRIo 2x — y?

216. Tox aecTBeHHH JIH BHPAYKCHAA:

a)pzpn' ps; 6)x+x2+x3+x4ux5; B)a—CH Cc—a;
r) —a’u(~a)%; A)ax+ax+axulax; e)x-2an-2a+x?

@ 217. Cpasnumeoomemmymnmesnaqemampamenﬂﬁxznx,ecm :
x=-1, x=0mnx=1. To:AeCTBEHHEBI JIH 3TH BHIPAYKCHUA?

@ 218. SanummuTe B BUIE TOXACCTB YTBEDIKACHUAS
a) CYMMA IBYX B3aHMHO IPOTHBOIOIOACHBIX THCET DABHA HYJII0;
6) npouapeieHAE ABYX B3AHMHO OOPATHRIX YHCces PaBHO 1;
B) mpoM3PeJicHHE JIBYX YHCeJ PRBHO NPOH3BeJeHHIO POTH-
BOIOJIOYKHBX MM YMCE,

VuopocTrTe Beipaxkenne (219—220).

219.a) 2¢ + 3¢ - 5; 6) 3x —4x+ x; B)12n - 17~ 2n;
r}19¢—3c+8; n)63-23p+32p; e)dx+65-10x.

ﬁ220.a)—4ac+3a—7a; 6)9-23x+40x; B)-4—12+ 8ac.
Hoxaznre ToxaecTso (221—223).
221.8)5x+38x+x=9x;6)5x-3x—-x=x;B)m+2m+3m=6m.
222 a)2x+3x=x+4x;06)—a+Ta=Ta—a;B)5-2a-3=2-2a.
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$223. a) Tx~5x+ x=3x;6) 5bx —9x=2x - 6x; B}a=2a + 4a - Ha.

%

'224. 3anumuTe B BUAE TOMKAECTBA YTBEDXKACHNA: 8) KBAAPATRL

OPOTHEONOJIOKHBIX YACeN pasHbl; 6) KyGhl IPOTHBONONOM -
HBIX YUCesx — YHCIa TPOTHBOIIONOKHEIE; B) KBAAPAT J1060-
PO YHCJIA pABEH KBAJpPaTy MOAYJA 9TOrO YHCJIA; I') MOXYIb
ry0Oa aoloro yAc/a paBeH Ky0y MOAYJIIA 9TOTO YHCIHA.

225. CocTaBbTe Bce BOSMOMKHEIE TOKACCTBA B3 BHIpAMKeHMiE:
»-p; p-Cps P5 P5 P (PPN
¥Ynpocrure BHIpakerne (226--228),
226. 2} 19x~4(x+5); ©6)7(2-3x)+21; 8)2,5+ 5(a—-1,5)
Ndlx+3(1-x) nm -32y+1)+4; e) -2—(7a-5).
6227. a)36+T(x—7); 6)2(c—3)—5(2—4c); B)(9—2x)+ 4x;
N-4+45-x); D-2x+5)+3(x—-T); e)-13-35-6x).

228. a) 12(x +2) - (2x — 4); 6) 1,5(5 - 2x) + 5(1,1 + x);
B)-3(a—2)+T2a~-1);  1)0,2(x + 2) - 3(2x - 0,4).

. Joraxure roxaecTso (229—230).

#2229, 2) 3¢ ~3(c ~1) = 3; 6) 2y + 2(3 — xy) = 6;
B) 156x =9 — 3(3 — 5x); rl-2x=5-2(x+2). .
230. a) 8x =6+ 2(4x - 3); 6) 5Q2x + y)=10(x + y) - 5y;

B) T=12x—(~7+ 12x); N3c—-3(1+c—x)=3x—-3.
231. ¥npocTuTe BRIpAKeHNe U HAiAUTE ero UHCJI0BOe 3HAUeHNe:

a)12(a—3)+ 3(a + 12), ecima=10,2;

6) 42 - x) - 2(x® - 3), ecamx=-0,3.

232, B roxxpectse 2x — 3x = Hx 3aMeHUTe NePEMEHHYIO X BHIPANKe-
HueM a — b. SIpnsgerca Ty MOAYUIEHHOE PABEHCTRO TOKIECTBOM?

YapoctaTe BHpa;enne (233—235).

233.a)2x+4+2(x+4)+4(x_8); 6)_(5a_c+2)+3a_c+2;

B)0.5(a+d+)-0,5(a—-b+c)—-0,5(a+ b—c).
234. a) 5(12a — 23x) - 8(6x — 13a); ©) —6(ac —4)+ 3(7 — 2ac).
235, a) 2(x% - 3) — 4(17 - 4¢?%); 6) 4(x* - 8) — x(4x — 5);
B)e(3 —2¢)+ 3(c— 2c2); r2y—-3—-2(a+y-1).
Jlokaxure ToxaecTso (236—238).
£36. a) 2(x—3)-5(x—4)=14— 3:x; 0)3(2¢—-1)—-2(3a—-1)=-1;
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B) 5(0,5+ 2x) - 5(1,1 - x)=15x—-3; r) Nx—1)—3(2x - 3)=3x.
237.8)9x —4x+b5)-1=T(x—3)—2x;
6) —2(2a + 5) = 5(2a — 9)— 7(2a - 5).
238. a)3(a+c+x)-2@+c-x)—(a—-c+x)=2(c + 2x);
6)2x +2=2x+x+1)~-(x* - x+ 1)~ (P +x - 1)
B n—-(1-(n-(1-n)))=3n-2.
239. To:xaecTBeHHE: T4 BHIpaKeHHA!
aAl-(1-(1-ePul-c 6}0,5(x+y)-0,5(x—-p)—y n0;
B)a-b+1-2b+1)u2(@-b-1)—-(a+b-1)?

ﬁ 240. 3anonuuTe TabaUIy.

lxs - 5%+ 5x

P oM ICCTBEHHE] IV BRIPANKEHHA x° — Bx® + 5x 1 27

241. CocTaBbTe BCe BOZMOXKHBIE TOMKACCTBA H3 Bmpamennﬁ
a) ar.'(—x), ax(_C), Cx( a)s
6)acx, a(—c)—x), (—al—¢kx, (—al—x).

24° 3anonauTe TAGJHILY.

2a%-4)+6

ToxaecTBeHHE] JH BHIPAXKCHHA 2(x2 -4)+6nun 2x% - 27
Q 243. 3anonunre Tabaunmy.

o

Bepmnn TOMACCTBO |a| +1= Ia + 1J?
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244, fipnAeTca TH TOXAECTBOM PABEHCTBO: R
a)lx+3|=x+3; 6)|x* + 5|=2% + 5; B)|a—b|- b~ ad=(a—b);
De-yl=x-y; D)la+bl=lal+pl e)lxl-ly|=[pl - lx?

245. 3amennTe B ToMAecTBe x° — 2= 2(x% - 1) — x> mepemennyio
X BuIpaxkenmeM: a)c+ 3; 6)ac—1; BYx + 5.

248. B Toxaectee 5x + 3x = 8x 3aMeHuUTe HepeMeHRYI0 X BhHIDa-
skeuneM a® — ac + ¢2. fBanerca m TORAECTBOM DOJMYYCH-
HOe pABeHCTBO?

247, JUga npAMOYTOALHMKA PABHA ¢ CM, & ITHPHHA HA ¢ CM Kopoye.
SamMmInTe B BIJE BRIPASKEHNA NEPUMETD NPAMOYTO/IBHHUKA.
ﬁ 248, Ocnoeanue pasHOGeAPEHHOrO TPEYTOJBHHMKA PaBHC @ CM,
OoxoBaa ¢TOPOHA Ha 2 CM AMTHHHee. Yemy paseH NEPHMETP
TPEYTOJIBHHEKAT '

] vnpm:uuw: MNOBTOPEHMIY——

249. B ogHoM Memke 6uuto 80 Kr MyxH, a B Apyrom — 60 kr. Uz
HePROTO MEIUTKA OTCHIIAMIN MYKH 8 3 pasa Goapine, 9eM H3
BTOPOTO, H TOTAA BO BTOPOM MelllKe MYRH OCTANIOCH BABOE
fonbmie, 4yeM B nepeoM. CKOJABKO KHJIOIPDAMMOB MYKH B3~
JIH U3 KAaXKI0ro Menrka?

250. Vraxxure KOOPAHHATH! TOYEK, OTMEeYEHHEIX Ha pHCYHKe 28,
- HaiiaguTe KOOPAHHATEH cCePEAHHEl KaKA0M U3 cTODOH Tpe-
yroasanKa ABC.

-4-3-2 ~284 x
c -2
: -3

Puc, 28

251.Pemiute ypaBHeHRE: .

2)3L(2-x)=93; 6)15(1 - 2x)=45; B)8,5(3—4x)=1T;

r} 4,73 -5x)=94; a)44=4(2+ 3x); €)26=2(10-3x).
crmes iamm J

e
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§ "7 . BLIPAXEHMS
CO CTENEHAMM

B anreGpe yacTo NPUXOJUTES UMETh JeJ0 ¢ BHIpaKeHHAMHA,
COmePsaATIMH CTerIeHH THCe I HIH IrepeMeHHBbLIX.

CreneHbio HA3LIBAETCH NPOM3IBOAEHHE HECKONL-
KMX PABHLIX MHOXWTenel.

Hanpumep,

3-3— emopa.a cmenensp (wm xeadpam) tmc.na 3
Xxx — mpembs cmenens (AN xyl) nepeMesuoit x;
cccccc — wiecmasn cmeneub nepeuennoﬁ c.

STH CTeNeHn 0603]51&"-1&!0’[‘ 3 3 32 xxx= x3, ceecee =S,

BoapeeTs uncao 2 B ZeCATYIO CTENIGHL — 5TO O3HAYAST Hepe- |

MHORHTD AECITH KBOCK:
21=2.2.2.2.2.2.2.2.2.2.

3naqnT, 210 - 1024. 3xect 2 — ocHopaHme ¢Tenenu, 10 — mo-

210

KazaTens crenenn, a 1024, nmu 2'° — gecaras crenens uncina 2.

v el -

Yucno, B03BOAUMOE B CTENEHL, HA3LIBAIOT OCHO - :

BaHVUEeM CTENOHAK.

Hucno, NoKa3LIBaloilee, B KaKyIO CTENeHL BO3BOAAT OC-

HOBAHME, HASLIBAIOT NOKA3aTeNeM CTONeHMu.
e @" — cTelneHs;

e @ — OCHOBAHME CTEnCHH;

¢ I — NOKA3ATe/b CTeNeHN.

2 3

Crenesnu a
ANA BLIYACACHNS NAOINATY KBAXPATA AAHHEY €10 CTOPOELI BO3BO- |
ASIT BO BTOPYIO CTelleHkE, A A1 BEFIHCIeHnd odnéMa Kyba AABRY
€ro peGpa BO3BOXAT B TPETHIO CTENIEHD,

Ilepeoti cmenenvio MoOBOro YHCIA CYNTAIOT CAMO ITO TMCHO:

al — o sxe caMoe, uTo H a. IlorasatTens crenenu 1 He NpUHATO

IIMCATE.

¥ 4° Ha3EIBAIOT Rna.npa'rou ¥ KyGoM HOTOMY, 9TO
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al=a,

a*=a-a-a..a
\_—_v_-.—l
n paz
FAe n — HATYPaJIbHOE MHCNOo, i * 1.

OcHOBaHHEM CTEeneHH MOXKeT OHITh X ApofHoe YBCi0, B OTDH-
narenbioe. Hanpumep,

[2)“ 2222 16

3 33338 81
' (-0’2)3 =(-0,2)- (_0'2) ' (-0,2) =-0,008.

g '_| YroOL1 BO3BECTH B CTENEHL OTPHIATRALHOS YHCIO, HAKO
BO3BECTH B 9Ty CTENEHb MOAYIb 3TOT0 MHCAA U [Tepen pe-
SYABTATOM HOCTABHTL 3HAK «ILIIOC», 6CAH MOKABATENb
CTEIIeHH YETHRM, WIH ¢MHHYC» — eCliH MOKA3aTeab cTe-
NEeHH HeYSTHERIN,

‘EBemnaz20, m02"20,
Ecnua <0, 'maz'">Oril_a‘2".'1l <0,

He myTaiiTe CI0Ba «CTeNEeHb H «CTYINEHb» . CAOMEHHE U BbIVH-
TAHUe CUUTAIOTCA AefCTBUAMH Nepeoit CTyneny, yMHoXeHae | je-
neHue — 6/MOPOil cmynenu, BO3BeAeHNE B CTENleHh — AelCTBHe mpe-
moeii cmyneny, Berancaasa sHaYeHWe BRIPAKEHNA, CHAYAJA BHITOJ-
HAIOT AEHCTBUA BRICHISH CTYNeHHA, HoOTOM — Huamel. JMeiicTeua
OffHOM H TOH Ke CTYNeHH BHOOJHSIOT B TOM HODJAKe, B KOTOPOM
oBu 3ammcanbl. Ho Xorza BHpaxenne COBEPIKAT JefeHHe Ha ORHO-
YieH, TO CHAYAJA HAXOAAT 3HAYCHHE OJHOWIeHA, HATIPUMED eCJIH
x=T,y=5,710 70 : xy = 70 : 35 = 2. Ec/ie BHIpaKEeHNE COACDIKHET
CKOOKH, CHAYANE HAXORAT 3HAUYCHHE BHPAMKSHUA B CKOGKAX.

Hpumep. HaiiinTe 3HaYeHAe BHIPAYKSHNA

a2+ 27:(a~1)%, ecima=-2.

Pemenne. IlogcraBum EMeCTO @ €T0 3RAYEHHE —2 H BHIIOJA-
M JefiCTBUSA B COOTBETCTBHH C MX CTYIICHBIO.

Mepeuifi cnoco6.5-(-22+27:(-8)°=5.4+27:(-27)=
&20-1=19,
! Bropoii cmocob6. -2%=4, (-3®=-27, 5-4=20,
W7 :(-27)=—1, snaunr, 5-(~2)2 + 27-(-3)*=20-1=19.
7 C moMOmMbI0 KAALKYIATOPA MOMKHO BO3BOAHUTL THCIO
‘B CTENEHDb, YMHOXHB 3TO YHCAO HA ¢eba Heckoabko pas. Haopu-

Mep, HATYIO CTeNeHb YHeaa 3,7 MOYKHO BEIYNCIHTE 110 TAKOMH npo-
TpaMmMe:
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o eon IR EIREI HEIREIO
T EDEEERE:

Kanbxynaropu, mmeompe iasustie (F) u (), sawor sos-
MOKHOCTE YIPOCTHTH BEMucaenve — 20-10 crenens aumcna 1,2 -
MOYXHO BEIYHCIIHTD 10 TaKoi mporpaMme: 1,2 @ @ 20 =).

B MareMaTure, pusHKe, acTpoROMHH, 6uonoriH ¥ Apyrux
HAYKaX YacTo HemoabsyoTcd creneBH 10 Axsa samdca umcesn

8 cmaxdapmuom aude. .

Jlio6oe uncno A, Goabmee 10, MOXHO 3andcaTh B BHAE
A=a-10" rae 1 < a < 10 u n — gATYpaneHoe yucio. Taxkaa
3aIMCch YRCIIA A HA3HIBASTCA cTaHgapTHOMH, & IOKasaTenb n Ha-
BRIBAIOT NOPAGKOM Unucaa A.

Hanpumep, B aCTpOROMME 38 egUHALY ZAAHLI NPHHUMACTCH
1 napcek (cokpaimesso — 0OK). _

1 nk =~ 30 800 000 000 000 x™ = 3,08 - 10?3 kM.

Gg‘ Xorwre 3uaTE emE Soasie? )

be—

Bhl yXe 3HaeTe, KaK 3anMCbiBaTe B CTaHAAPTHOM Bupe Gonblume Yncna.
UTo6t SaNKCATh B CTEHABPTHOM BRAE MANEHBKIE NONOXUTENBHLIC YNCHA, |
HanPUMEp CKOPOCTS AsnxeHmnst yanTky (0,000003 m/c), ucnonbayloT cTe-
nenv yvcna 10 ¢ LensiMK OTPHLATENEHEIMW NOKa3aTenaMu. Mokaxem, Kak !
cnegyeT NOHYMAaTL cTenedn Yucna 10 ¢ yeibiM nokasarenem:

1000 100 10 1 0,1 0,01 0,001 0,0001

f I ) I P Il
10° 102 100 10° 1070 107 107 1074
A Boobitiie CUMTAIoT, -nd 10~*, roe i — vMCNO HaTYRaNLHoe, 0602HaYaeT
RECATIMHYIO Apoft 0,0000 ... 01 ¢ B pecATUMHBIMK 3HAKAMMN.
Hanpumep, 10~ = 0,00001, 1071° = 0,0000000001.

Ucnonbaya ctenenmn yucna 10 ¢ uenwM NOKA3aTeneM, B CYaHAAPTHOM
BUIE MOXHO 3anncats noGoe YWeno:

A=a-10" rpe 1< e <10u 7t —Leno0e YMCno.
CKOPOCTh ABMXEHWS YAUTKY & CTaHAAPTHOM BUAE 3ANUCLIBRIOT Tak:
0,000008 n/c =3 - 10 °m/c.
Ecnu uncno A 6oAbLIoe, era NOPRAOK — NONOXATENEHOB YKCNO, 4 ecaun

- MONOXUTENLHOE YUCNO A OueHE MAIEHLKOE, TO 8rd NOPRAOK — OTPHUATETb-
HOE 4MCno. T



LENBIE BLIPAXKEHWA - 681 1
MNposepbre b :
* 1. Yo Taxoe cremenb uncsia?
 : 2,YTo TaKkoe KBaApar yAcaa, Kyb uncna?
" 3.Yr0 TaKO€ OCHOEAHHNE CTEIECHM, [TOKA3ATENE CTENEHn?
. 4, Kark uHaYe HASKIBRAIOT BTOPYIO U TPETHIO CTETICHH?

o 5. 01HHAKOBO JH 3HAYEHHE CJIOB CMEnent M CMYyneHsv?
¢ 6.4YTo Taxoe CTAHAAPTHRIH BUA UnCHa? A MOPAKOK YHCNAT

W Bunonxum amecre! ]

1, Sanummre THCIIO 6,7 10® 6ea morasarens creneny.
v Pemenmue. 6,7-10%=6,7- 100 000 000 = 670 000 000.
2. 8anumure uncxo 2 000 000 000 B crangapTHOM BHAE.
v Pemenue. 2000000000=2-1000000000=2-10°.

8. Haifinure smauenne smpamenna: 3x2 - 2x3, ecam
x=-0,2,

v Pemenne. Ecan x=-0,2, 10 8-(—0,2)> - 2. (-0,2)% =

=3-0,04-2.(-0,008)=0,12 +0,016=0,136.
4. Hoxaxwure, uro:

a) 1111 + 11! genurea na 2;

6) 10'% + 10%° + 10%° JenuTcs Ha 3.

vVorazareansctro. a)Hocnengure onudps wicen 1111
u 1111 — SJMHKLB], & NOTOMY HOCEAHAS NM(PA CYMME 3TUX
quces — ABa. S3HAYHT, YHCHO 1111t 4 112 neJUTCH Ha 2.

6) Kamaoe H3 caraeMbix — 3TO YHCIO, KOTOPOE MOMHO 3a0M-
CATH B BUAE eAMHNIHK ¢ HocAeAVIOIAMN HyaamMu, Cymma nudp
TPEX TAKKX YMCe] paBHAa TPEM, TIOSTOMY CaMO0 YHCJIO AeJTHTCA HA
TDH. :

5. CroanKko KopHeil HMeeT YpaRHeHHe %= 0; P= 1; =17

v Pemenue. Toapko opaH: x=0, Tax KoK
0°=0.0-0-0-0=0, use CYILECTBYET TAKOIrO YHCJA X, OTIHYHOTO
oT 0, 94T0o0K BHIIONHANOCE PABEHCTBO Xxxxx = 0.

TaK ske MOXKHO yBeAUTECA, UTo ypABHEHHAE X° = 1 ;aMeeT ToIb-
X0 OJUH KOPeHR X = 1, B ypaBHeHWe =1 umeer I8 HOPHA:
x=1lux=-1. :




Tnana 2

252. Haitpure KBagpaTHl YHCEI:
9; 10; 11; 20; 30; 40; 500; 0,2; 0,03.

253. Hafigure xyobl uucen: 1 1 02 1
1; 2; 3;10; 100; 0,1; 0,01; ——=; —-1-2—; 357"
254. Hadfizure 9eTBEPTYIO CTEIIeHL THCEI:
1,2,3,-1,-2,-3, -, L 2 _1 38 41
»2°8'3’ 2 27 2"
255. IIpounTaiite BHIpAXKeHHE: . '
a)a?+1% 6)(a+b)? B (x+p)®; ra®-b% m(a-b)P.
256. PemnTe ypasHeHHe:
a)x’ =0; 6)x8=0; 3)15x°=0; r)x8=1; .q)x3=1.

Buramcaure (257-260).

257. a) 5%, 25, 102, 1007, 25% 6) (0,2)%, (0,3)%, (0,04);
5)1,2%,2,3% 8,15, 1,007% 1) (-2)*, (-13)%, (-2)%;
) (-3)%, —(8%), -3%, (-0,5)%, -0,5%, (-1)', (-1)'.

M2ss. a)12+22+ 32+ 42452465  6)3%—42+52-62+ 7%
B (=22 + (-2)* + (-2)* + (-2)° + (-2)%. |
259. 2)(0,3)° - 10%; 6)11, 2:10% 8) 2400 - (0,1)%;

r(-0,1°: (0,013  m)-0,2*- -1)'%;  e)(-1)'*:(0,5)°.

3 2 _
ﬁ260,. a)2-62;6) [—2--1—} ;n)5-(%] ;r)—32-2;n)(5,6—4,5)3:0,1.

261. Cmapunnas ezunemcxan aadaia. ¥V
CEeMY JIOAEH 10 CeMb KOIIEK, KAYKAAA
KOIIKA CHENAET ITQ CeMb MEIIIEH, Kask-
BAA MBI CHEAALT 10 CeMb KOJIOCKOE,
A3 KAKAOT0 KOJIOCKA MOJKET BRIDACTH
o ceMb Mepok ayMerda. Kaxornl une-
Jia 9TOTO PAAA B UX cyMMa?

262. Bepro 1m paBeHCTBO: '

Ca)82+42=5% 6)152+167=17% ) 352 +386%=387%
N3%+32=6% m43+6%°=10% ¢)97%-962=97+96?




UENBLIE BbIPAKEHA 63 1
263. lokaskure, 9TO:
2102 +112+12%=132+14%6) 13+ 22 + 8% + ... + 9% =452,

264, BuuncanuTe miaoWagb KBaApaTa, CTOPOHA KOTOPOTro PAaBHAS
a) 3 cm; 6)10M; B) 8,5 KM,

265. BanumnTe TIHCAO B BAAE CTENEHA ¢ MOKA3aTeNeM, GOb-
muM 1, ¥ OCHOBAHNEM, HAMMEHBITIM TI0 MOZYJIIO:

a)125;  6)-32; 8) 2401; r)'243
. e
1) 0,729; e)0,4096; &) ~5; 2xK) 238 625
266. Haiiznre sHaueHne BHPAMEHA:
a) (-7 -(-1)°-3% 6)(0,02 + 0 28)4 105
2\? 8
8) 63 - (4?} -6%; ) (-1)*: [ ) +(-3)%
£} (5,6 -4,5)%:0,1; e) (0,32 +0,4%) - 0,52, ~

267. HaitnnTe spaueRNe BRPAKCHUA:

a):':'a4 2a,ec.rma-—3, 6)54!:3 2cz+c,ec.1mc 0,5;

B) P +(n—38)% eemn=-2; 1)(@m—1°: m*, ecomm = =-0, 1.
Pemure ypaBuenue (268—269). '
268.a)5x4=5; 6)4x’=x% ©)16(x+5)2=0; r)-2x>=2.

5269.a)x3+1=0; 5)x3-1=0; B)2x7=2; . r)x3—6=2.
270. 3anumuTe B CTAHAAPTHOM BHAE maqel'{im BeJINYHH:

cxopoceTh ceeta. — 300 000 ru/c,

macca Semnmu  — 6 000 000 000 000 000 000 000 1,
macca Jlyum  — 73 500 000 000 000 000 000 1,
ofnéM Semm  — 1 083 000 000 000 kx>,

271. BanmmuTe B CTAHAAPTHOM BHAE UNCAO:

a) 20 000; 6) 7 530 000; B) 10 500 000; 1) 9209 900 G00;
n) 33 000; e) 105; 8) 1 000 000 000; x) 12345,67.
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272. S3annmuTe B 0ORIYHOM BHIE YHCJIO:

a)5,2-10%  6)1,31-10% 8)7,1-10% r)4,44-10%
2)2,05-10% ¢)3,125-10% £9.10%  x)6,75-10°.

g 273. BepHo IR pPABEHCTBO:
a)22+2246%2+10%2=12%6) 22 + 42+ 62 + 182=152%;
8)22+62+824252=272, )13+ 284+ 3%+ 43=(1+ 24 3+ 4%
274. BruncanTe 3aHaAUCHHe BHIPAKEHHUA:
a) 3,24 - 10%; 6) (3%+ 19)5; 8) (0,875 + 0,5%)'%;

3 2
n(-0,3)*-10% m) [g) -[%) ; e)(4'-3"-13)"

275. Ynpocrure BHpaeHne;

a) (35 - 2%)% 6)4000-0,2%;  B)(0,3%- 0,017

5 3

DELYP 01, m@ -5 -1 o [—1—;-) [—%) .
276. Haiigure 3gaucenne BRIPAKCHUA:

a)(4x® - %)% : (2x - y)?, ecm x = 0,6, y'=-0,2;

6) 2x° + (x + 2y)3+y2, ecHx=-2,y=3;

B)(L+ 82 ~(a—1)%)°-(a+b)’, ecina=1,1,b=0,1;

1) (2m — n)? —(@m%+ n®—4mn),ecanm=1,8, n=2,5.
277. 3anonarTe TAGTHITEL.

T v e R o

o« |-4l-3|s2]T} 0"

2y

Q278. CocTaBbTe Tabauny snaueHwH supaxenns x* — 3x% + 2x°
Ang x, pasHuX: -3, -2,-1,0, 1, 2, 3, 4.

279. BraucaaTe, DOAL3YACH KAABKYIATOPOM:
a)3,4% 6)5,75%+57; 8)47,2-2,84% 1)38,7+2,74,



LENBIE BHIPAXERHS 35q

£4{). BHIYACIHTE B CPaBHUTE:
a) CYMY KBAADATOB UYHced 3 M § H KBAADPAT MX CYMMEI;
6) pasBOCTH KBaApaTOoB uHcen 10 1 6 1 KBaApPAT HX PASHOCTH.

ﬁ 28 BrMUCANTe H CPDABHHUTE:

a) cymMMy Ky60B uncen 3 1 2 m Ky6 ux cyum.l,
6) pasHOCTb Ky0OB unceli 5 ¥ 2 ¥ Ky6 MX PasHOCTH.

282, Ha cROABKO: a) KBaagpaT NOXYCYMMEI THcen 2, 3, 4 u 5 Goak-
e HONXYCYNMH UX KBajpaTos; §) xy6 noaycyMmetl yuces 2,
3, 4 u 5 6osbIue NOJAYCYMME! KX KyGoR?

ﬁ 283, Ha kaprute xyaoxuauxa H. I1. Boraanosa-Beasckoro
«YCTHBIM cuéT» H306paKés YPOK MaTeMATHKE B mIKoJe XIX B,
Vuprens DpefJIodn] INKOJILHHKAM YCTHO COKPATATS Ap0Gh

10% +11% +12% +13% + 142
365 )

Ionpobyitre BHINONHENUTE 5TO 3a58HEAE B BRI
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284. 3pavueHre KaKOTO U3 TPEX AaHHEIX BRIpasKeHUH Haubonbmee,
2 KAKOPO — HANMEHbIIIEE:

72432 (7+3) (7)? (3)?

N [T) (EJ +(z] ;

2-5% (7-5) (1) (5)

o5 () (3) ()

2232 (5] (o] )
2 'L 2 J'\2 2

285. [ToxkaxkATe, yTO ypaBHeHHe He NMeeT KOPHeit:

a)x*+3=0; 6)3x°+8=0; B)(y—-3)°+1=0,
PemnTe yparHenue (286—287). '
286.a)(x - 5)°=1; 6)(x>+1)2=0; B %+1)°=8;

r2x-3)°=1; N(B-82°=-1; e)(x*+3)°=1

i 287, a) 22 -1)=0; 6)3¢z*-1=0; B)0,5(x*+2)=1;
r10,2(1+2%=0,4; mE+2°=-1;, G-y +2=1.
288. 3anumuTe B CTAEAAPTHOM BHJE THCAA
a) 287 287 000; 17 530000; 220 500; 90,99;
6) 0,0003; 0,235; 0,05; 0,0000000041;
1.1 1 8 13 999
) 2 20° 200° 5000° 500000 1000000000 "
- 289. BanmmuaTe B OGHIYHOM BHAE UHCTIA:
a)1,2-10%; 8,47.10% 7,3-10% 14,23 10%
6)2-10% 1,1.10% 9.107% 6,75- 1075,
290*. [TokaxnATe, TO:
a) 10 4+ 2 Jeaared Ha 33 6) 1 +1010 + 1019 AeNUTCS Ha 3‘
B) 10'° + 8 gerurca Ha 9; r) 10'° -1 gemmrca Ha 9.

291%. [loxasxuTe, yTO A4 MOGOTO HATYPAILHOTO Nl 3HAUEHHE PO~
61 ABJIACTCA HATYPAABHEIM YHCHAOM:

s" -1 " 10" -1 347414
B 91 pot piti
ﬁ 292. 3ameun’re GyKBBI unq:paun TaK, YTOOH OLIIO BEPHHIM pa-
BEHCTBO:

a) kyb = €°; 6) cmenens = ec’.



UENBIE BHIPAKEHWS

e YT AYKHENUS [ m NOBTOPEHMSE

293. Tomnemenaununupamem _
a)2a+a+anda; B)x+x+xmx B)2b—2au-2(a - b);
b5+5+5xmlbx; m)3y+2y+y—-6uy; e)a®-aua®?

294. IIpu XaKoM YCJOBRMH CHPABEAIHBA OPONOPIMA:
a)3:x=x:27; 6)y:4=16:y%?

295. BacceifR MOYKHO HATIOMHATE BOAOL ¢ IOMOIILIO ABYX TPYO.
Ecnau orKpsITh TONBKO MEHBITYIO TPY0Y — OH HANIOJHHUTCH
BOAOt 34 CYTKH; €CJIH e OTKPHITH ABE TPYORI BMecTe, OH
FOBepXy HANIOJHHATCA 33 YeTBePTh CYTOK. Kak aoaro nano-
HAnca 6u1 HacceliH TONBRKO ¢ HOMOILK Goxbimed TPyloit?

296. Bokopas cropona paBHOGeAPDeHAOTO TPEYTOJLHHKA Ha 3 CM
InuHHee ocHopaEHA. Haligure nX AJINHEL, €C/IH OEPAMETP

__ Tpeyrommmka: a)Sdom;6) 6emsplacn.

3O o

\ Lt

T T T T

Hanee paccMOTPHM Ba>KHeHIIIAC TORKACCTBEHABIE NPeofPasoBaHAA
BhIpaykeHui co creneHAMH. HawaéM ¢ 0OCHOBHOTO CBOHCTRA CTElIeHH.

' nmcaaa'reaeu mHuan BCBI‘II&

iJ at.a*=a

HorxasareascTBO.

- Kna moGoTo uNcaa ¢ ¥ NPOM3BOILMEIX na'rypam.nux

min

am.an=aa...a-aa...a=aa.ua =am+n

M o N
it pAs 7 pag (m+ n}paa

Toxnecrro a™ - a® = a™™ HASHBAIOT OCHOBHBIM COOHCIMEOM

emeneni. U3 gero cneayerT, 4To NpH YMHOXeHHH CTeneHedi ¢ ony-
BAKOBLIMEA OCHOBABMSMM OCHOBANNE OCTARITIOT HPE/KHEM, 2 B0~
KasaTenm cTeneHeli CRIIALIBAIOT,
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Hanpumep,
@2 .8%=8"; 1,8%.1,8%=1,3% x%x%- xB)

' ,I[umoﬁomwcuaa(a#ﬂ)nnpommmxmrypam.
L‘ HKIX HOKa3ATeaeH creneneﬁ munm:> rl.) Bcerna

a™ a=a™ )
HNoxasarennrcTno. Honpannnyyunomeuna cTeneneit
a™ ™. g% =a™ """ = g™ nosromy @™ :a"=a™

Iipu AeneHnn cTelleHelH ¢ OIWHAKOBNIME OCHOBAHAAMH OCHO-
BaHHE OCTABJNHIOT NIPeXHHM, & H3 HOKAIATEAA CTONeHN ,uemmo-
IO BRMHTAIOT HOKA3ATEN: CTEMenH JejHTenn,

Hanpuawmep,

(7:7=7% (18)" 1 (-18) = (-13)".)
:_| Jins moGoro YHCia ¢ K NPOH3BONLHEIX BATYPANLHLIX IO
KasaTenei cmneueﬁmnnncema
(a) =g
HJoxazaTeianCTBO,

m
e e,

(a“)m =a"-g".....a"® =gt _ nm
—_— 7

m pas
IIpH BOZBeJeHHEM CTeNIeHH B CTEICHb nymno NOKAZATENH CTe-
neHell nepeMHOMHUTE, & OCHOBAHNE OCTABHTL NPEKHHM,

HaopumMep,
623)4 = 212; (0 72)5 710 (¢7)3 = cﬁl.)

' Jnn mobuxunces a B b ¥ IPORIBOIBHOrO HATYPAM
o | | Horo mokasaTeas cremenu n

(ab)"=a" - b".
JHoRasaTeABCTBO.
(ab)*=ab-ab-... - ab = 84...a-bb...b =g" - p",
1 pas A pas fpas

3HauuT,
n-g cTeNeHs NPOM3BeACHHA PABHA NPOHIBEACHHIO N-X CTO-
neneit mrozuTenei.



LENLIE BHIPAKEHHUA H
Hanpuwmep, '

@ -8)t=2%3%  (@m)’= 3°m‘9

MosxHO foKa3aTs (HonpobyiiTe caenaTh STO CAMOCTOATENBHO),
uT0 ANA NOGHX uuced ¢ A b (b # 0) 1 HaTYPANBHOIO DOKA3ATENA
CTENeHH /1 CIIpaBeANHBO PABEHCTBO;

(3 -+

HrTak, nIpH yKa3aHHEIX YCAOBHAX:

' a™- gt < ™t a™:at=a™" @™ = a™;
: .,
o] a) . _a
| {ab)" = a"b"; [;] =

@ XorrTe sHATH emié Gobure? )

PacoMoTpeHHbIe CBORCTBA CTeneHeid ¢ HaTYPAIEHBIMK NOKa3aTenaMu
MOXHO AMMBHUTDL M K CTENEHAM C LIeNbiIMK OTplr‘ILlaTQIIH-IHMH noKa3aTenn-
M. Hanpumep,

107%.103=10%+3-107%
(10733 = 108,
Wecnonbaya cBOMCTBA cTeneHei ¢ LensiMW NOKa3aTeniM1u, MOXHO
YNPOCTUTL BLINORHEHWE ABACTBWA C NIOOLIMKA YUCNaMW, 3ANUCaHHLIMIA B

cTaHpapTHOM Buae. Hailném, ans npumepa, npou3seacHHe U HacTHOE YN-
cenanb, ecnma=3,5-10",b=4.1073,

a-5=85-107-4.10%=35.4.107.10°=14-10*=1,4. 105
a:b=(3,5-10"):(4-107%=(3,5: 4)- (10" : 107%)=
=0,875.1079=0,875.10°~8,75 - 10°,

Mpoeepbre cebdq

1. ChopmyanpyiiTe OCHOBHOE ¢BOMCTBO CTEIICHH.
2. ChopmympyiiTe IpaBHJIO BO3BEiCHIA B CTENEHD HPOHIBEIeHHA.
> 3. Kax BO3BOAHTE B CTENIeHL CTENeHb?
-3 4. Kax BOSBOZAMTE B CTeNmeHE ApolL?

[? Bunonumsm mere!]

8
1
1. Brramenure: 8) 0,51 - 45 6)0,28. 5% s)9d. [E) .

v Pemerne.a)0,5° 45=(0,5%°. 45-(0,25- 9°=1°=1;
6)0,2%- 5°0,2%.0,2°. 5°=0,04 - (0,2 - 5)°=0,04- 1°~ 0,04;




r70 : fnasa 2

8 4 4
3)95.[%) =9‘5-(-';—) =9-94.[‘;—] =9‘14=go

OrBer.2)1; 6)0,04; B)9.

2, Pemmure ypaBHeHTS 2x%. x=2,
v Pemenne. Ilogenum obe yacTn ypaBHeHUA Ha 2 U npexn-

CTABHMM JIEBYIO YaCTh B BUe CTEIEHH C OCHOBAHUEM X!

2x%.x=2,%%-x=1,x%=1, orcrionax=1.

OrBer.x=1.

3. BanmmnTe B BHAE CTEIIEHH BHPAMKEHAES:
a)as-as-a; 6) (x——2y)(x-2y)2; B) 81 .8%. 27,
v Pemenne, a)a5-a3-a=a5+3+1=ag;
6) (x — 2y)(x - 2p)°= (x — 2y)" 2 = (x - 2)°;
5)81-3%.27=3%.3°%. 388 = 34458 _ 312
Orser.a)a®; 6)(x-2y)% 8)3'2

4, Haitute cyMMY, PAa3HOCTD, IPOH3BeRcHHAE H YACTHOE YHCE)

a=1,2.10°u c=2-104,

v Pemenume. a+c=1,2-10°+2.10%=
=12.10*+2-10*=14.10%=1,4 . 10%
a-¢=1,2-10°-2.10*=12-10*-2.10*=10.10*=10%;
a-¢=1,2-10°-2.10*=1,2-2-.10%.10*= 2,4 - 10%;
a:e=(1,2-10%):(2-10%)=(1,2:2)- (10°: 10%=0,6- 10 =6.
Orser. 1,4-105% 10% 2,4-10%6.

BuiNOnMUTE yCTHO DN

Yupoctute BHpaxkenue (297—298). .
- 4
297.2)3%-37; 6)12¢:12%; ) (%) (—3—) (-2 (-4)%.

208.0)x° 2% 6)mP-m"; it nl-dtd mA A
299, IlpeacTaBETe BRipaAsKEHHe B BUje CTENEHH: '
2)625; 6)(«%)% B)2%-y% 1)8.3% 2)64-49; mxt-yP.

300. PemruTe ypapHeHRE!
a)2%2=0; 6)4x°x%=0; B =1; Dax®=1.
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IIpeacraBbTe MpousBefcHHe B BUje crenenn (301-302).

301.a) 3'%- 3% 6)18-18'"; B (-11)°- (-1}

12 (1Y 210 9 2)? 2 \16
o(5) (5] »(15) (3] o(-3) (3]
80,5°.0,5%  x)(-1,2)(-1,2).

302, a)a5-a3; 6)x4-x‘; B)m- m3; r)x-xz-xs; g)y7-y-y7-y;
e)z-22.23.25% é)(a+b)2-(a+b)5; XKy (x—y) - (x—p).

Q 303. YnpocruTe BRIpaKeHne: _
a) 45. 47; 6) a - a4; B) 2.xt x5; T) 0,25 . 0,23; A) 0 cs;
e) . et c; @) 13%:137; x) n® - n'% 3) a®-a’-at

BrmonmuTe 5osBefeHNe B cTenexs (304—305).
waa )i ol P abfs ole)fs o)
€) ((‘b)a )7; é) ((xs )4]3;9“) (—xs)a; 3) (—a‘)g; ®) ((—x)“)g. |
3050 (', & () 56 nlrf

306. Haligmre:
a) BTOPYIO, TPETHIO H YeTBEPTYIO CTEle N YHCka 2“;
0) BTOPYIO, TPETHIO H IATYIO CTeNeH: YHciia (-2)3. o
307. INonoxuTe RO MIH OTPALATENLHO 3HAUCHHE BHIDAYKCHHA:
' a) (-5)*! : (-5)'%; 6) (-8)°* - (-8)'% 8) (-3)°- (-8)"- (-8)*?
CpaBHUTe sHavYeHHe Bripaxkeawi (308—309).
308.2)(-2)% (-2"°=m(-2)%;  6)(-3)": (-3)°u (-3)"%;
8)(-1)° - (-10)*® u (-100); r)(-2,5)%2: (-1 u (-2,5): (7).
B 300. 2) (-6) - (-6) o (-6 6)(-0)'*: (~4) 1 (~4)'S;
B (-2 (222 (-2 1) (-5° -5 (-5
ﬁ 310. Buruncanute sHaUeHHEe BHIPAYKEHHA:
a)21%.0,51%; 6)0,5'%. 218, §)257.0,04"; r)5%.0,2%,

~ 311. HaiiguTe 3HaYEeHHE BHIPASKeHHA:
a)27.57; 6) 0,251°- 419, B8) (-8)!! - 0,125"%;
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6 16 16
8 0 8. 6 (1], 3) .(5
r10,2°.0,5% n)6 (3), e)[15] (8] .
$312. Hmeernnxcopnn ypasneane
a)yx’xi=-1; 6)x3%%=—1; B)x"0=0; po0O-28=1?
313. PeinaTe ypasHenHe: '
a)xdx’=1; )yt f=-1; px?-£?=1; r)2t 2 B=-1.

314. Haligure cymMy, PasHOCTS, HUPOUIBEACHNAE W YACTHHE WHCET!
a)2,4-10%u 3.10% 6)1,5-10"u5-107; 8)6,4-10*1 3,2.10%.

315. Bunonunre feficTaus: . _
2)2,5-10°+3,3.10°%  6)7,7-10°~5-107;
p)6,4-10*:3,2.104 1)6,4-10%.2.10%,

[ Yooron- 41

Bruvmciare (316-318).

3186.a) 0,512. 213; 6) 0,12 . 10%; 8) 0,2*1. (~0,5)*;
0527.0,2%  2)(-0,25)1°.41% ¢)4%.0,25%.

512 714 116 210311
s (-3) (5] s or= (1) (3) (3]

r) (-0,4)°- 3% . (-2,5)% 5) 0,27 . 0,3%- 57;¢) 25'0. 28. 0,041,

& 318.0)5%.0,2'%  6)0,04%.25'"; ) (-2,57-©4%
r) 10%%.0,1%; n)(-;—]35 . (-8)%; ) (-1,25)2. (-0,8)%,
IIpencrassTe B BHAC CTenern npousseaenne (319—321).
319.a) " (az)'r; 6) (xz )3 -(xs )4; B) y-(y5 )2 %
npeo ) wleatf o ale?) )
8 o Lot)fs w0 (CoPF oo () (ap ).
fh 320.0) %%  6) (1) ®) a3b3 & p-1)°’m%  m)32x5

10 4
e)0,0081b2;é)(-;—J 1°b1°,m) = %% 210 000[—?:4] X



LIEAMSIE BHIPAXEHUSA _ ' 736l

821.2)5%-125;  6)36-6% 8)2'°-64; - 1r)0,001-0,1%
n) (-0,3)'°- (-0,027);  €)0,4-0,16;  )0,25.0,125;

27 9 16 (8
®) e 16 Doz | 125"

322. Peruure ypapuenne:

a)3x®. x°+3=0; G)Izy4.y7=z; .
) 0,5x% x® + 1=1,5; r')—3~y4 Y+ 2= 23,

Q 323. 3aMenuTe 3BE3I0YKY CTENEHLIO TAK, YTOOK HOAYIAIOCH
TOMRACCTBO!

a)xﬁ . *=x15; 6)0-10 .- a=a17; B)(*)5=x20; P)(*)7=_a21.
324. Haiipare Takoe sHaUYCHKe NepeMeHHOH, IPH KOTOPOM PABEH-
¢TBO OyieT RePHEIM:

8)56°-5*=5%"% 6)8*. 3% = (32]‘;3) (43)‘J4 =4* .47,

) = fim o f =72 ol 2= ().

325. PemuuTe ypapHeHHE:
a)(20)°=-32; 6)(3x)'=81; 8)12z%%=0;
D@’ 2P =-1 )" )P =1; o) (4x+27°=0.

326. Haiigure cyMMY, PASHOCTD, IPOA3BeACHHE H YACTHOR YHCEHA:

a)3-107u2.-107"; 6)4,5-10%u 3. 10%
B)-6-10%11,2-10!% 1) 2,810 7 7-10%,
g 327. Halinure cyMMy, Pa3HOCTD, HPOHBBECHHE H YACTHOS aHcen:
2)1,4-10°u7-107% 6)3,5-10%ub- 107,
328. Brinonnure geHCTBHN:

a)2,5-10%+ 3,3 . 10°%; 6)7,7-10"~5.10%

B) 6,4 10%: (3,2 - 10%); r)5,5-107 + 8,3 - 10°;

) 7,7-10%-7,1.105 e)6,4-1073.2.105,

ﬁ 329. Ilonbsyack TOAKIECTEOM
(@ab)*=4"-b",
FAOKAIKHTE TOMAECTRO:
a)(xyz)'=x"-y" 2" 6) (xyzt)' =" y" - 2" - ",
33¢ NoxamuTe TOMXAECTBO:
a)a™ - a". at = am+n+k; 6) (( an)m)k =gk,
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331. IToapsyacs pucyaxom 29, Bﬁpaan're v
KBOAPAT NPOMIBOALHOTO HATYDAALHO- 6
O YHCJIA 2 Yepes CYMMY 2 MepBhIX He- 5
JETHEIX YHCeN. ;
2
141
0 128456«
Pug. 29
o YIIPAXKHEHMSA nnii’“ﬁosrop:um)——-\ |
- R w —— -
332. fsnaercd 1u TOXKAECTBOM PABEHCTBO:
a)3x+ 5=3(x+ 5); 6) 3(x-4)=38x-12;
B) (2a - b))’ = (b - 2a)%; - r) (2x - 3p)° = By - 2x)%;
n)(a+b)-0=a+b; . e) y(x—x)=0?

338. Ha oxtom ckaape 66110 2200 T yraa, a Ha BTropom — 2800 1.
Koraa co Broporo cxijaaa BEIBE3NH YTAA B IATH pas 6oab-
n1e, YeM ¢ mepBoro, Ha 0O0MX CKAAAAX ero CTaJI0 MOPOBHY.
CROBKO YTIA BRIBE3JH ¢ KAXKIOTO CKAAAA?

§9. OAHoqm’Hu.

AN T EE— ik

IIpocTeiiiue BrpasxeHNa — YHCAA, HepeMeHHEbIe, HX CTere-

HU ¥ IPOH3BeAeHAA, HanpuMep 6, — x5, 0,3a%x, 3a-5c¢,

HAZLIBAIOT OOHONAEHAMYU.

Ecau ofHOYIEH CONEPYHT TOABKO OAXH YHCAOROH MHOMKHTEH,
H X TOMY Ke CTOAIINT Ha IEPBOM MECTe, H €CJTH KAYKAAA epeMeH-
HAA BXOOAT TOIBKO B OAMH MHOMKHTEE, TAKOH OIHOUASH HAJLIBA-
eTCA ONHOLASHOM crmandapmuozo suda. TaxMu IRAAIOTCHA, HALTPU-
Mep, BCe NPHBeAEHHAKIEC BbIIlle OXHOWICHR, KpoMe nocnexaero. Ox-
HOUNEBH 3a - B¢, 2x3x2, ab - 8 zanBcaEK B HeCTAHJAPTHOM RRZE:

Es 2,
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HEPBRIH COAEPIKHUT JBa YHCAOBLIX MAOYKITELsE 3 B 5, BTOPOH —— ABa
MEOKETENA x> A ¢ onHo# 1 TOH e epeMeHHOM X, B TDETHEM IHC-
JOBOH MHOYKHTENE 8 CTORT He HA IePBOM MeCTe,

TlonbayAck mepeMecTATETEHBM H COYeTATENBHEIM 3aAKOHAMH YM-
HOMKeHUSA, KAXKA5IA OTHOWICH MOMCHO 3AIHCATE B CTAHAAPTHOM BHJE.

Hanpumep,

38a-5¢=3-5-a-c=15ac,
0,5xy-4y°=0,5-4-x-y -y =2x0p%,
4cx(~2ex¥) =4 . (~2) - ¢-c - x- x¥=-8c%L

Yucnopo#i MEOKETENb OHOMICHS, 3JANHCAHHOTO B CTARAAPT-
HOM BHjle, HASHBAIOT KOIPPUyLermom dToro ofHounena. Ha-
npuMep, KoahdunHenTs ogHOYIeHOB 15x2, —8,3a2, ms, - pas-
HH cooTBeTcTBeHHO 15, — 8,3, 1 u ~1. Koapdpunmentrt 1 w -1
OHUCATH He HPHUHATO.

TipuBeaeHHe 6AHOUWICHA K CTAHAAPTHOMY BHIY IACTO COCTOHT .
B YMHOMEHAH ABYX HJIA HECKOJLKHAX ORHOWICHOB, -

' Yro6nl NepeMHONRHTE OAHOUNCHE], TACAOBLE MEOKHTE-
JH MIePEeMHOEAIOT, & K GyKBeHHMM NPHMEeHNIOT HPABANIO
—J YMHOMEHHS cTenenell ¢ OHHAKOBLMH 0CHOBANK MM,

Eciv Bo3HEK&ET HOTPEOHOCTE NEPEMHOMKKTD HECKOIbKO OHO-
9JIeHOB, TO UX COEAHHANT 3HAKOM YMHOYKEHHS, & NOJyIeHHBIN
TAKAM cCIocoG0M OEHOWIEH NPABOIAT K CTAHAADTHOMY BHAY.

Hanpumep, naiiném nponspecHe OTHOUISHOR 5a’bu —0,2ab3.

(5% - (-0,2ab% =5 - (~0,2)a%abb® = ~a". )
B opuounese ~a’h?
9Ty CYMMY HA3LIBAIOT CMENEHbIO OFHOUREHA ~
HOWIeHa Bxy paBHa 2. _

Boofme, cTeneRb OgHOYIeHA ~— 3TO CYMMAa IIOKA3ATE e BceX
BXOAAMHUX B Hero mepeMeHEnX. Ecm ogpounen — a@eno, CYu-
TAIOT, YTO €10 CTeNeH:L PABHA HYJIO.

Hanpuwmep, ogpounesn 0,3, 53, (—2)5 HMEIOT HYJNEBYIO CTe-
NeHb.

OauHouIeHBl MOKHO BOSBOAHTSH B cTeNeHb. s npuMepa BO3-

BEIEM B TPETHIO CTEIeHE OGHOYIEH 2ax5.
oty

CyMMa rokasareneii nepeMeHHERIX paBaa 7.
3p%, Crenens oxa-

(20x5)3=2ax5»2ax5-2ax5=2-2-2-a-a-a-x5-x5-x5=

= 8a%x!%,
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r'm
H3s roazectsa (ab)" = a™b" creayer Takoe npasuno,

!

&
Hpuxaagn.  (Bmy®)* = 3'm*@P)* = s1m*)°,
4 4
1 2 3 1 2t (s _ 1 812
( 3a X ) =(—'§) -(a ) ~(x ) —-E‘a X,

EEMMemaMme?]

Y100k BO3BECTH B CTENOMS OHOWICH, HyXHO BO3RECTH B
3Ty CTeNeHDh KAMALIN MEORHTEIL omwunena H Haligen-
. HbIe CTeTeHH NePeMHOKHTD,

OpHOUNeHB!, KAK W YUCNA, MOXHO CKNAGALIBATL, BLMWTATL, YMHOXATD W
AemTh, OQHaKO CYMMa, PAasHOCTL W YACTHOE ABYX OHHOUNEHOB HEe BCEIAa
SBNRCTCH ORHOYNEHOM. HanpuMep, CymMma ¥ pasHoCT: ogHouneroe B u
2x paBHbl COOTBETCTBEHHO oaHouneHaM 8x u 4x. Ho cymma 1 pasHoOCTb
ogHounexos 8ax v 4ay pasnu suipaxeHusm 8ax + 4ayw 8ax —4ay, a
ATU 1B& BLIPAKEHUA — HE OOHOMNIBHDI.

YactHoe opHounenos Gc® u 3¢ pPaBHO  OAHOYNEHY 2¢2 {TaK kax
2c%. 3¢ = 6c3). Ho yactHoe ot penekun 12¢ va 6¢® — e opHotne.

Mpoaepbre cebq

.I
g

« Y7o TaK0e ogHOuNeH?

. Y10 TaR0e KoadDHIHERT OgHOUICHA?

Koraa rosopsar, 4To 04HOUNEH 3aHHCAH B CTAHAADPTHOM BAge?
Kax mepeMHOMKHATL ABa OAHOUYJCHA?

Kax ofHOUNEH BO3BECTH B CTeEeHB?

YTo HABHBAIOT CTeNEHLIO OXHOUNCHA?

TITTITTITTTT7
pPopppr

Bunonuum smecre!

1. 3anuumTe ofHOUNEH B c'ran,aap'rnou BRAe:
a)ax2-25x3; 6)—5an 2a%n?; B) %xyz-(-&cs).‘
v PemeHHe. a)ax2 25x =25-ax’ x*>=25ax%
6)~5a’n-2a2n®=-5.2-4% . 6% . n-n®=-10a'n%;

B) -—xy -(—3x3)—— (-8)-x-x3.y% = —2x*y3.
OTBeT a) 25ax”; 6) ~10an%; ; B)—2x%
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2. BospeauTe B KBAApAT u'xyﬁ ofHOUwIeH —2x28,
v Pemenune. (-2x2%)2 =(-2)%. % . %)% = 44%55;
(-2x2%% = (-2)% . 2% - (z%)® = -82%7°.
OrBer. 4x226; —8x%29,

Bhinonxute ycTHO

334. Bumonnure yMHOMeHHE OAHOYICHOB, ITOOH SANONEHTD

rabnumy:

335. Raxoe B3 BHPAXKEHAN ARIACTCA OXHOLICHOM:
a) —aubc3 6)(a+b)x; B)c*-(-47); 1)-8,5 mt'®:z

336. Bmmmm'e OAROWIEHE] CTAHAAPTHOTO nn,ua

a) 3mn2m“ 6)-3xyz° B)3ab-Tc; r) s X 2.1:[--2%-]
Q 337. BanummuTe OAHOUACH B CTAHAAPTHOM Bnne H NORYEPKHUTE

ero xoabhduunenr: _
a)2a-3b; 6)12ax-a®; 8)-5cz-cz; r)0,3a- 2ab%;

) %.mn-an"; e) (~2ab) - (-8); &) a® - 3be - a¥; x)~8- (-5)xy;
—;—xs; u) 2,5ax - (~0,4)x%
338. Haiizure lcoatbq:mnen'r OHOY/IeHA: - :
a)2na® 6)xy?2®; B)-ad’c; 1) E.a 2% m) —2xy - 822,
339. Buruncanre sHAYCHRE OZHOWIECHA!
a) 2a'p, ec.ma-—-_—-l b=25; 6)—1::3y , ecil x=10,2, y— -3;

8) -0,5x¢>, ecrr x =-0,2, ¢ = 3

1 2
s)3xx 1
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BoioonunTe YMHOXKeENE 0AHOUNEHOB (340—341).
340. a) 2ab & 8d%e; o) 0,31};2 ) %—xgy; B) -am?u 3m3p;
r)0,2xy u-bxy; n)abedan —ab’c?; .e) l—z—ax u g-z.

341. a) 34°, 222 n 6a2%; 6) 2y, —3g,¢r2 H ys; B) §I5y4 H —%xys.
342. BospeguTe B KBaAPAT K KYG OAHOUNEH:
a) 2ax; 6)—-8a%; B) bbec%; 1) 0,2x%m; 1) _%xscz ; @) %azxs.
" ¥Yopocture BHipaxkenue (348--344).
#3343 2) 3a+%)%; 6) s v (2% 1) -8y* - 20y%; m) (~2a%0)%;

344. a) 2a(83mc)%;  6) %c" (-2x¢)®; B). %aa (-3ax)*;

4
: 1
D26 0% B -078(L2) e [—gpqz] PR
3anuInTe B CTABAAPTHOM BHAES OAHOWICH (345-—3486).
ﬁm;a) 2a-5x-(—l—§-a);6) 5¢3 {—%]cx;n) -4a-8ax —%xzy);

r) 0,8xyz - (-5y); A) -g-acs(—ﬁcz); e) ~5a2z8. -%z .

: 5 L “Bacx [ -2axd .
346.a)—,?-xy ( Exy},. 5)( 4acx) ( 5 0% ],
B) ~3ax?- 2a- (—5x3); r) ~2¢2%. 3z (—5cz);
) —%cz2 -dex-(—c).

347. Brukcnanre sHavYeHUe OAHOUYICHA!
a) 0,5a°, ecam a = 2; _ 0) 2c%x%, ecme = 1,5, x=-10;
B) —8x2®, ecma x=0,1 m 2 =-2;
- T) -—%azc", ecnn & =% He=—3;
3
13 a2l L P
.!l)127 (6xy™) (axy) ,ecomx=3, y 3’

1) 4 3.\2 —neo¥ _ A
e) . -(-0,2xy)" - (60y°2)*, ecnin x=0,2, y=10, 2=0,00.
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348. BunoJHNTe YMHOKeHHEe OJHOWISHOB!
- 8) —axyz, 2a2° n -3x; 6) 5a°, 33cy3 H —%axys ;
B) - 2—ab2 : Bab? u3b%) 12 an m , —3an®u -0,2a.

ﬁ 349, Bano.nnu're OyCTRIE KJICTOUKHA T&RHMH

CTeNeHAMN DepeMeHHO#! a, YTobL! IPon3- a a3
BeICHMSA CTENeHel B KayKA0H CTPOKe, B
KaygoMm cToaOme B B Kampoit guaronanu 4t .2
b1 TOA AECTREHHO PABHBLIME (puc. 30). a
350. Boapeanre B Ky6 OfHOUICH: 1
a) 3cx. 6) 2a%m; 8) 0, 5axy r) ——ab“" 3 ——
2 3 Puc. 30

)1 cnp,e) 2 —an“c

851. Boamnm'e B qe'rnep-rym cTeneHb ORHOYJICH:
a) 2an; 6) 3x% B) 0,1ax%; 1) -0, 1ac’; 1) —%xz v €) —1-;-ab2c.
¥npocrure BHpaskenne (352—354).

352. a) (2ac3 )4; 6) (—-ax.a )4 ;-' 'B) (— 3an? )5; r) ("0,21’92 )8;
R) ['- %axﬁéy-
R 353 0y <5 (2ax2 )3; 6) 3&2 -(2afc);  m)-#%- (8%

- Da- (2!31\3é )3'; I | mct- (3012 )2; e) (-20%x)? - %a.

3
354. 8) (2ax%)? - (aff_;, . 8)(3n2®)? [ nzx] ;
' : 3 q 2
B) (2222 - (-5xyP); T) [-— l-é-axz) [chx) “;
B) 82 - (-52%")%; “e) (-a%?)" - 6a%*;
8) 0,5mn* . (-2m)%; x) (~0,1x2)! - 100052

355. TTokaskuTe, UTO ypaBHEHHE He HMEET KopHeit:
a)xt 2®+8=0; 6)2r -x°=-31; s)-8y y°=64.

. 356. PemnTe ypasHenue:
8) (@}t z-F=-1; 6) (-2 -2 (PP =-1;
1

2
20,257 FP+ L4=(L2% 1) 22 2+ (_J -

1R

3
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N2-2=22.2%  e)xt. x5=8x% 8) x-S =x. 22

5357. IIpeacrasnTe BRpaKeHAe B BHAC KBAJpPATa OZHOUNICHA:

a) 16a%v%; 6) 0,362%y'%; ) 0,01a'%p%Y;
1mSn?, __5?_2614; 16 16,22,4
r) 361m ) 25a /] e) 4gx vz

358. IipeacTaBbTe BHIpaAsKeHNe B BHAE Ky0a 0JHOUNCHA:
a)—-8a%  6)27x%'% ) -0,001a%'%; 1) 0,064x'%y%;

) - 1;5 a%%¢%; e) 1 000 000y,

359, BamennTe 3RE3I0UKY OZHOWISHOM TAK, YTOOR 00pasoBaBiee-
¢A paBeHCTBO GRINO BEDHO!

a)+- %x“yﬁ =-0,1x*y®;  6)-84%°. +=4a%";
B) 0,6a% - * =6a%%; r) 5m®n3 - * = —m%nb.
ﬁ860. HasecTHO, uTO 3.7:2y3 = 7, HaligATe 3HaYeHHe BRIPAKCHHA:
a)1,8x%% 6)5z%% B -%Y% 1) 6—3—x“y9.
361. UzeectHo, uro-2b% =5, (azlzt)2 = 2. Haligure 3HaYeHne BLIpa-

JHKeHHUA:
a) (-2a2b%c)3 - (3ab2)2; 6) (=0,5a%b%)2 - (2a°bc)® - a%

" VIPAXHEHUS AN MOBTOPEHURY———

A 4
362. Haitnure:
a) CYMMy AJMH BeeX péfep Kyla, ecoiH oHa 50.111:11!8 HepH-
MeTpa ero rpany ga 18 cm;
6) mroigaas MOBEpXHOCTH H 00BEM 310r0 Kyfa.

863. B cagy pocan a0NOHM ¥ BHINHH, ONpuuémM A6a0HM cocTas-
A 40 % Beex Aeperber. Bamen 65110 Ha 64 6onnme, yen
a6a0HE. CKOMLKO JepeBbeB pocao B caxy? CROABKO cpesn
BEx 6buio pumen? Cxonsko — g6moan?

364. PeminTe ypaBReHHE!
a)2x—-3(x+1)=0; 6)2x+3=3(x+1)—x;
B) 7(2x — 5)+ 3 = 45; r) 9(x + 2) — 3x = 6(x + 3).
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3AIAHMA ANA CAMOCTOSITENBHOM PABOTBI

Bapmanrl

3
2°. BoapeiuTe B KBAAPAT BRIDAKEHHE 0,3(_1::3.
8°. Vupocrire Buipaxenne: (~2ac’)? - (0,5¢%x)°.
4°, Horaxure Toxaectno: 4(7x — 1)+ 3x=31x- 4.
5. Sanumure ancyno 27 500 000 000 B craHAapPTHOM BHIE.

4
2
1°. Buruncapre:  a) (— —) 3 6) 1,72-8.0,5°,

Bapuaar Il

3
3

1°. Baraucanre:  a) (—2—) :6)2,12-8.0,5%

2°. BosBeguTe B KBAAPAT BRIDAKEHHE -5e2°.

2
2
3°. Vopocrare sripaxenne: (3am?)? - (-“ -é-xm“] .

4°, HoxaxnTe To:xRACTBO: 5 — x + 3(8x —4)=8x-1T.
5", Banumuare uncao 17 770 000 000 B CTARAAPTHOM BHAE.

Bapuant 1l

: 3
1°. Bruucnare:  a) [— %] :6)3,7°-4-0,5%
2°. BoaBeauTe B KBAAPAT BHpaskenne —1,2ac’,
3°. Vnpocrare Bupaxenue: (—0,5ac2)? - (4ax)%.
4°, Nokaxmre ToxaecTso: bx —2(x — 4)=3x + 8.
5. 3anummre gncao 350 000 000 000 B cTaHRAPTHOM BHAE.

Bapuanr IV
a 8 1 2
1°. Baraucaure:  a) (—3—) ; 6) 2,82 _27‘-£-§) .

2°. Boseegure B kBafpaT shlpaxkenne —0,8x°y.

3°. Yopocrare supamenne: (-0,4x%) - (-10ax®)®.

4°. Horaxwmre Tomaecrpo: 9x — 2(2x + 6)=5x— 12,

5, Banumure uncao 98 790 000 000 B craHAAPTHOM BHUAC.

k | )

& Anrebpa, 7 k2.
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rOTOBMMCH K TEMATUMECKOMY OQUEHNBAHNKO

TecroBsie saparns Ne 2

1. TIpeacraspTe uncao 0,0009 B page CTeNeHN: |
2)0,3%5  6)0,3% 5) 0,03% ° 1)0,08%

2. [IpeAcTaBbTe OAHOWICH B BEAE cTeflenn 625x°;
6% 6 GH;  Bens et

3. Karkoe BHpaXeHNe TOXACCTROHAO BHDAKeHHIO ax?:

a)a - x(-x); 6)a-x+ax; B) a(-x}—X); r)ax-ax?

4, TIpu KAKOM M BepHO paBeHcTBO a'ta™ = 3%2;
a) 14; 6) 2; B)1; - r)167

5. TIpa KAKOM P BEPHO PABEHCTRO (ca)" =¢12; -
a)l; 6)0; B) 2; r4? "

6. Kakxoe na ypapHeHn# He AMeeT KOpHeil:

a)x2=x°; 6)x- x3=-1; B} O 2 =0; r)x5 cxt=17
7. IIpn xaxoM sHavenkw d Bupasxerufl H(x —3) - 2(3x +5) -
H dx — 37 ABAAIOTCA TOXKASCTBEHHEIMHA:

a)—3; 6) 3; B) —4; . T)4?
8. 3amummTe CYMMY KBaipaToB YHced X H J/:

a) 2 +y% O)(x+y)’ B)2x+ 2 Dt L
9, BanumnTe B CTAHAAPTHOM BHze ypcac 24 000 000 000:

a)24-10% 6)2,4.10% 1)2,4-10'% r)0,24.10%.
10. Haligure 3HaueHEHe BRPasKeHHH xt — 322 + 4, ecan
x=2:

a) 6; 0)7; B) 8; 9,



UENBIE BHIPAKEHKA.

Tunossie Sélﬂdlllﬁl K KOHTPONLHOM pcﬁo're Ne2

1°. BospeguTe B cTeNeHD:
a)5%  6)(0,2% (-1’
°. HaillanTe SHAYCHHE BLIDAYKCHHA: .
a)05a -3,9,ectma=2; 6)3m -82, ec.nnm -5,

3°. IIpeacraBbTe Bmpamelme B BHAE OAHO'WICHA CTAHAADT- i &

HOTO BHJA:

a)6xy - 0,5ax; 6) a? - 4a’x.
4°. BogseanTe OAHOWIEH B KBARAPAT ¥ Ky6:

a) — 3p2c5, 6) I%mzn.

| 5°. Brrumcanre:

s _
2 15
a) 18-[-—;] s 6)2,42-1,6% ») o
6’. YnpocTaTe BRIpaskenue:
2) (%abs]-(—ﬁazb); 6) (~0,2m?n)? - (~5mn?).
7'. Pemmure ypaBHeHRe:

a)2x%-x=2; 6)4x®-%*°=0; B)3x'+6=0.

8°. Haliaure cyMMy, PA3HOCTE, IPOH3BEZEHUE M YACTHO®
amecen 2,5 - 100 & 1,25 - 105,

9. fArnsercs IH TOMAECTBOM PABEHCTBO:

ale-y=l-# - OkA+1=pP+1?
10*. TokaxkuTe, 4TO AN MIOGOTO HATYPAALHOTO 12 3HATE~
HHe ApoOH ABNAETCA HATYPAJILHEIM THCIOM:
74" _1
10
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§10. muorounenn

B MaTeMaTHKe YACTO MPHXOAUTCA CKIAABIBATH HJH BAMHTATH
oxnounensl. Hanpumep,7x + 2a — cyMMa, a Tx — 2a ~ pasHOCTb
oxHOWIeHOB Tx ¥ 2a. Buipamenue Tx — 2g MOIXHO CUMTATE TAKKE
cyMMOH oAHOYNeHOB Tx H —24, Tak Kak Tx + (—-2a) = Tx — 2a.
Burpascenue 2x* ~ 323 + x2 - 9x — 2 — cymmMa ogHounenos 2x*,
-8x3, 22, —9xu-2.

Cymmy HECKONLBKMX OAHOYNEHOB HA3LIBAIOT MHO -
rouyneHom.

RKasxcaoe casraeMoe MHONOWASHA HASEIBAETCA €10 vaeHoM. Hanpn-
Mep, MHOTowIeH 2xy — 5x + 6 cofepsuT Tpu wiena: 2xy, —5x u 6.
Ecnm MHOIrOYNeH COREPXNT ABa CRAraembix, oM
HA3LIBAOTCA ABYMNEHOM, TP — Tpéxune-
Hom. OQHOUNEH TAKKEe CUMTAETCH OTAS/bHLIM BM-
AOM MHOTOUNOHA.
CyIiecTBYI0T DeAbie BHPAXeHHA, He ABIAIONAecs MEOro9Ie-
HAaMH.
Hanpuamep, Bripamenns (¢ + b)z, 2a-(b+ .1:)3 nejksle, HO He
ABAAKTCA MHOTOYNeHAMH. CBASH MeXAY YIOMHHABIIHMUCS
BRIpAKEHUAMY WITIOCTPHpPYeT puc. 31.

B LENbIE BbIPAXEHUS .

(" MHOTOMNEHDI (WE MHOTOWNENb )

Toagplaede .

Puc. 31
MHOrousaeH MOKET HMETE NOJOOHbIE LACHVL, T. . TAKHE Caarae-

MEie, KOTOPEIE OTIMYAITCA TOJABKO KoadhhHIAeHTAME HIH COBCeM
He oramuaioTca. Hanpamep, B Tpéxanese 4x + Tx — 5 nepsrie 1pa
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uaena nogodusl. IlpuBeas ux, nonyyrmM aeyuied 11x — 5, xoro-
PHI TOMIECTBEHHO PABeH JaHHOMY TDEXU/IeHY.

CarTanT, YT0o MHOTOYUNEH 3aHCAH 6 crmandapmuiom cude,
@CNIH BCe ero 4ieHbl — OFHOUYJICHE cTaHnaanom nn,na H cpenn
HHUX HET NOAOOHHIX.

Hanpuwmep, c_pg,m MHOT'OMACHOB

22— 222+8x+ 17, ab+bc—ca, 2ax—3a-5x+8

JABa MEePBHX BRIPASKEHNA — MHOrOYJEHBI CTAHJAPTHOTO BHAA, A
Tperuii — wer. Ha ocHOBe 3ax0H0B fteficTBRIl (cM. ¢. 52) Ramanit
MHOTO'WIEH MOKHO IPE/ICTABUTE B CTAHAADTHOM Bu/le, HANPHMeEP:

kzax Sa 5x+8 2ax 150x+8=—13ax+8

Y leHn! MHOTOWICHA MOYKHO 3alIACHBATD B paanoﬁ nocaeaoBa-
TEABHOCTU. B OCHORHOM HX YIOPAAOYHMBAIOT A0 YOLIBAIOUIHM MO~
KasaTeJIAM cTereHH To#f WAH Apyroit nepemennoii. Hanpumep,
VOOPAACUHE MHOTOUNEH 5ax’ + 6x° — 4a%x + a% 1o yORIBAIOIITHM
CTeNeHAM NePpeMEHHOH X, HONYyYHM 6x2 + bax? — 4a’x + a*. Ham-
GoNpIuit MoKxasaTeNb cTelleHN TepeMERHOM X PABEH TPEM, H03TO-
My TAKOH MHOTOWIEH HA3hIBAIOT MHOTOUNECHOM TpeThell cTeneBn
OTHOCHTEJIBHO X. Ero Mo HO yIOPAJ0URTS B IO YORBAIOIAM CTe-
neHAM HepeMeHHOI a2 al - 4a®x + 5ax® + 625, Torna sTo 6yner
MHOTO4YJIeH YeTBEPTOH CTENIeHH OTHOCHTENILHO NepeMeHHoi a.

[ @ Xorure auars emg Goxsme? )

FIERARTCA A MHOTOUNEHOM BuipakeHne (a + b)c? MHorpa oTeeYaloT Ha
3TOT BONPOC YTREPAMTENbHO, TaK KaK COMMACHO PacripenennrenbHOMYy 3aK0-
HY YMHOXEHWA AAHHOE BRIDANXESHME TOXABCTBEHHO PABHO ABy4neHy ac + be,
& 3HA4YUT, ¥ OHO ABASETCH ABYYAEHOM. DTO HenpasunuHo. B anrebpe
BLIPAXEGHWR MPHHATO HA3SLIBEATL B 32BMCHMOCTH OT TOTO, KAK OHM 38~
MUCAHLL, 8 He OT TOr0, KAK ¥X MOXHO 3aNUCaTh.

PaccmotpimM npumep. BupaxeHue 8@ MOXHO NpeaCTaBUTL B BUOE CyM-
Mbl ABYX, TPEX UnK MOGOro APYrore KONWHECTES Craracmbix;

8a=3a+5a,82=a+3a+4a,8a=a+a+a+a+4a.

Ecnn, ucxonn ua sToro, BuipaxeHne 8a HasbigaTh 1t OOQHOMNEHOM, W OBY-
YASHOM, U TPEXYNEHOM W T. 1., TO aT0 Oyner ouveHb HeynobHo. MoaTomy B
anrebpe noroBOPUANGH BHIPAXEHUA HA3EIBATD TaK, KaK OHW 3aNMCaHbl, a He
TAK, KaK X MOXHO 3anucaTh, BLINOAHUE Te WK Apyrve Tomemseuuue
npeobpasosaHmns.

(a + b)e — He oppoNEH, HE MHOTOUNEH.

ﬁ
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-MNpoeepkre cebw

1. YTo Takoe MHOFOUYNIEH?

2.lIpuBeanTe OpMepHI ABYYJICHA, TPEXI/ICHA, MeTHPEXWICHA,

3. Kaxue yjeHL MAOI'OUYJIEHAa HASBIBAIOTCA NOZOOHEIMET

4. MoxtHe AU oAHOWIeH CYNTATL BHAOM MHOroYJaeHA?

5. Korza roeopAarT, YT0 MHOrOWIEH 3alHCAH B CTAHAAPTHOM
suye?

L

T By -
P P O

WBunonmmcrel )

1. BanuninTe MHOrOYJIEH B CTAHAAPTHOM BHAE:
a) 5x+ 452+ 323 52° — 422 — 3x; 6) 2ab+ 3a°- ab+ Tab*(—ab)+ 3b.

¢ Pemenne, a) IIpuseaém nogobanle caaraeMule ¥ ynopsa-
HOUYHM WIeHH MHOTOYJIEHA:

5x +4x2 +3x° - 5a® — 4x® - 82 = -2x% + 2x.

6) IIpuBepéM K CTAHAADTHOMY BHAY KOXKAKH OHOWICH 3a40H-
HOTO MHOrOWIeHA ¥ YNOPAJOYHM ero WieHb! 10 CTeNeHAM nepe-
MeHHOH :

2ab + 3a%-ab+ 7ab2g—ab) +3b=2ab+3a%b-7a%® +3b=
= 3a°b— 7a°b® + 2ab + 3b.

Orser. a)~2x°+ 2x; 6) 3a%b— 7a?b® + 2ab + 3b.
2. BH‘!HOJIH‘I’G SHaYeHHe MHOTOYJIeHa

5x° ~Bxt +4x® + T4+ 22 —4x® + 24 - 44% + 2, em =2,
v Pemenne, IIpueeném unomqnenncmn,qap'mouy BHAY:
E—3x4+}_{3+7+2x 4x3+x 4x +2=x%+9,

Ectmx=2,T0x° +9=2°+9=32+9=41.

OrBeT. 41.

3. IBa BenocHIEANCTA OZHOBPEMEHHO BHIEXATH N3 OYHKTOB 4 1
B maserpeuy apyr apyry. Haligure paccrogaue Mexay 4 u B,
€CJIH OHH €XaJH CO CKOPOCTAMH ¢ KM/4 i b KM/4 K BCTPETHINCH
yepes { 4.

v Pemenue. Ilepeviii cnocod. 3atu uepnuﬁ BEJIOCHIICAUCT
npoexai at KM, a Bropoii — bf kM. Hrak, Bcé paccToOAHHE PaBHO
(at + bt) k™ mam (a + b}t kM.

Bmopoit cnoco6. 3a 1 4 sesiocAneANCTH NPHOIU3UARCH Ha (g + D)
KM, K MOMEHTY BCTPeYH uepes ¢ 1 oHN npoexaan (a + b)t kM, Iro
M eCThH HCKOMOE paccToaHueE,

Oreer. (a +b)t kM.
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365. Kaxoe H3 BHpaKeHuit ABIACTC MHONOUNEHOM:
a) 2x - 3; 6) 37am?; ) x* - 8x + —f} ;D) p(x-y) ) —212
366. CymMolt KAKHX OAHOWIEHOB ABAAETCA MHOI'OUNEH: -
ayax—cxi+3; 6) 222+3x-T; B) —m?-n%
1)22-3c?-6c+1;  x) %x“’- 2+ +8x7

367. HazoBHTE MHOrO4IeH CTAHJAPTHOTO BHAA:
a)2x+3a-5; 6)a’-a+5a+b; B) —x+3xa—a+a’
r)m-m—n? A)x3+3x3—3x+ 7; e) -0,5a—4a° + 3a~ 1.
368. Yxa)kuTe cTeneHs MEOIOWICHA OTHOCHTELHO nepeﬁenuoﬁ x:
a) 2ax— 3a + 5; 6) x° - 2% + 4x; B) 22%y - 8x%°-1;
r) 0,1abx + 3,7x%— ab; 7A) 3ax®- bx; ) m3x® — mx5;
8)0,7ax+8a%x+5; m)3x-x>+2Tpx;e)y®—ay.

360, Haiinute CyMMy OXHOUJICHOB:
a)3xubx; 6) 2abc? i 3abc?; B)2m x; r) Tac m 3ax;
x) -a®uad e) 14x2y u -6ac%; €)2au3b; x)-—an a?;
+ )}
: 3) 8¢ u —2y; . n)-0,5u10,5x; #)—4dxn2x; K) qs B2 q3
370. HaiiauTre pasHOCTL OAHOYACHOB:
a) 2a n 3x; 6) —m u 5¢; 8) —4p u 2p;
N-4,7xn 5; ) —3a’xm —8a2x; e)au-a.
371. IIpuBeaute nNOAOGHKE YICHE:
a)dx® +x - 522~ 12;  6)—6ab + 24% + b® - ab;
8) 8a - 10ab + 3a; r)—0,5x% - i + 2,2%% + 0,8y;
0 2a%b - bPa+ Tab’; o) % xy® - —2— xBy-1 % xy® + 2x%y.
@ 372. BunoxHnTe npusefieRne NoJcOHHX YCHOB:
a)4x2+2x - Tx? - 9x®- 2x; 6)3a-12+134%+5-a%+8a%;
B) 27m5— 17m® -~ 7 + 10m® - 30m5;
Dyt-28+2+5,° - 2y— 14+ 75,
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373. 3anumuTe B CTAHAAPTHOM BHAE MHOTOWIGH!

a)a— b+ 3a + 2b% 6) 7x— y® + Bxy— 2x- By;

B) 37~ 2% + 8t - 352%; 1) x+x%+ 4%~ 222 - x;

1) 30+ 5a-3c-ac; €) —105p + 15¢ + 10p - 10,5.
i 374. 3anummure no yORIBAIONIHM CTeeHIM X MHOTOWIeH:

a) 3x1— 522 — x%- 2x; 61 - xz—px—qxa;

n)ax+bx2+cx3+dx“; r)l-x4+3x3+2x2+x.

875. Boraucanre sHaveHNe MEOTOWICHAS
a) 2% - 5x + 6, ecam x = 2; 6) 0,7;2 +0,3x%, ecn x =0,5;
‘B) 2,8a - 1,8a2, ecnu ¢ =—-0,2.

1 876. Brraucimre SHAYEHNE MHOTOYACHA:
a) md—n® ecnum=2,n=-38;
6)3+2t2—4,ecins=2,3,t=0,5.

877. Onpepennre naomans Gury- ﬁ

PHL, H300paEéHHOHN HA pACYH- ]
Ke 32, ecIH Kaxaoe UX YeTHl-
'péx eé oTBepcTHi — KBAJApPAT | I:l E] I:l D b

" ¢O cTOpOHOMH, pasHOl ¢,

878. Banmmure MEOrOYNEH 1O : Ip“c_ 32
yOLIBAIONTHM CTeNeHAM a3
a)3a2—3a+5-a3+a4; 6)1+a+a2—a3—a5;

8) 5a°- 5 + 2a + a® - 3a%; __ r) 2¢c - 3a%¢ + ¢® - d®.

379. BruucauTe 3HaYeHHe MHOMOWICHA:
a)x3—3x2+3x— l,ecninx=1,2;
6)2c® - 5¢2—¢+ 7, ecamc=-2,1;
B) 3a2—2ax—x2, ecraa=—0,4nx=1,2; .

-1) 0,251 +0,5m ~ m?, ecun=4,8 u m=2,4.

380. S3anAnMTe MHOTOUNEH B CTAHJAAPDTHOM BUEE:

T

a) x® — 222 + 3x - 6% 6)4x — 2x - 3y — 3y — bxy;
5)2,3—ac+a2c—1,3; r)2—c2+c3—2c3+c3-5;
) 24’ 3a® + bat -{—2a); e)x-2x% + 2x 2 -2 2%

8)3a—Ta(-2a>2 +a® +a; ) (2xPx+ 2(-22)° + 2¥(2P).
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Q 381. 3amunruTe MHOrOYIEH B CTAHAADPTHOM BHAE!
a)(2a%)*+ 4. 3¢° - ba - 9 - 8a%+ a;
6) %+ 22% - (8x)° - 4x? - 2 + T 245
B) (~5x) - 2x — (x*)% + 62 + 10 + &% - 82° - 825,

Q3823 danumuTte B BHAe MHOTOWISHA YUCI0, HMeIOLiee:
&) a ThiCAY, b coTeH, 0 AecATKOB U ¢ SAVHHI;
6) a pecaTKOB THICHY, b coTeH, ¢ AecATROB 1 0 eTUHAIL,

38! BanumruTe B BuAe ABYWICHA UHCIIO, KOTOPOE OT Te/eHHA HA

YHCHAQ M
a) Aaét yacTHoe 43 1 ocTaTOK 2; 6) ZaéT BAaCTHOE 5 H OCTATOK .

SanumInTe B BHjie MHOTOUEHOB OTBeTH K 3agadaM (384—391).

384 B opHOM Memke @ KT MYKH, BO BropoM — Ha b kr Goxnme.
CKOJIBKO KHIOrpaMMOB MYKH B 060MX MeIIKax BMecTe?

335 OpuH KuIOrPaMM KapTOdeIA CTOUT m T'PH., & OFHH KAJOTDIN
KAMYycTH — n TpH. CKOJNBKO HAZO BMECTE SAILIATATD 34 8 K

raprodensa 1 4 Kr KAOYCThI?

Q.‘SS& K3 xyba, pebpo KoTOpOI'c paBHO
3a, BHIpe3aNH XBA MPAMOYTOMb-
HBIX NapajiefennIe]a, Kax mo-
xazaHo Ha pEcyHKe 33. Halimnre
00BEM 1 NAOIALL MOBEPXHOCTH
O0CTABINEI'0CA MHOTOTPAHHHMKA.

$38'f Kuura crour a rpa., a 10 rerpa-
aeii — m rpr. CKOABKO HAAO 3a- :
OJATHTh BMecTe 38 3 KHHTH H Puc. 33
b Terpageit?

388 Ha Mammny HarpyawiH 7 MeNIKop NIIEHHIEH!, 7 MEIIKOS
: IPeYKH M OJWH MenioK caxapa. HailauTe Maccy Bcero rpy-
38, €CJIH MacCa OAHOIO MeIllKA mimeHRIL 4 KP, PRy —

b xr, a caxapa — 50 kr.

- 389. OxaH noeax efieT co CKOPOCTRIO Uy KM/9, & BTOPOR — vy KM/4.
Ha CKOJIBKO KHIOMETPOB OHH IPHOIN3ATCS 38 HONIACH, IBH-
rasich HABCTPEUY APYT APYTy?

" 39 H3 ropoja B cesio BhIEXaJ OJUH BeJIOCHNEANCT, a Yepes moA-
Yyaca HABCTPeUy eMy H3 celia B ropoj — Bropoii. Examm ond
COOTBETCTBERHO CO CKOPOCTSMH U H Ug KM/Y H BCTPETRIHMCD
Yepes nojauaca. Hatpure paccToaaye OT ropojia A0 ceaa. -
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391. Uz ropoaos A 1 B 0OAHOBpEeMEHHO B OJ{HOM HANPABJIEHHH
Bmexa.nn aproMo0nuap 1 MOTOXMKJI. Exanu oHM cooTBer-
CTEEHHO CO CKOPOCTAME vy ¥ Vg kM/4. Haitaure paccroanme
oT A no B, ecan aBTOMOBHIE fOTHAT MOTOOMKA uepes 1,5 4.

@ 392, Onpenenvre nepuMeTprt puryp, naoﬁpameﬁhménapncynne&l

2a
a a
a
s 2a ¢ a
Puc. 34
[
 883.Omnpenesmre maomaau GUTYp, H306pAKEHARIX HA PHCYHKe 35.
a a a e
cm il oL
b b v m b
. a m
m a
F Puc. 35

@ 394, YupocTuTe BHpaXKeHHe:
a) —44xy® + 16y + xzy + 50xy? — 16y — TxZy;
6) 8 — a%b® — 4b% + 234° 4 5a%0% — 30 + 4a%;
B) 9a% — 2ax®+at-a?x® +ax®-at+ 5ax3;
r) —10abc + 2ab + 2bc + 2ac — Tabc ~ 6ac.

393. BHIYHCIHTe 3HAYCHHE MHOTOYICHA!

a)9x% — 422 +15 - 2P + T2% - 8x% mpm x = - T3
6) 2y"® - 104° - 3y" - y* + y** + 6y® npu y = - 5;
8) —6a®b? + a%® — 10ab + 5% - a®p* npu =10, b=0,9.

e - YTIPAIKHEHMS nml nosronﬁuunj———ﬁ
'396 Brruciaure:
, a) 22 23 24 25 26 27 28 29 210

6 (-1 -1)%, (-1}, ..., 1P, ()P

8) 10%, 103, 104, 10°, 105, 107, 105;

r 0,12, 0,13, 0,1, 0,15, 0,22, 0,33, 0,4".
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397. Naunl Bupa:xenna 3x n 5y. 3amamm'e' A) PASHOCTD HX
KBaApaToB; §) KBaAPAT HX PASHOCTH; B) CYMMY HX Rnanpa
3 TOB; I') KBAAPAT KX CYMMHI,
3
- 98 PaGouuit nomyunn nyTéEKY B CAHATOpHUIL 00 cKuakoit 90 % u
- mnaamaanee%ﬂrpn Ramnanmmaammamnymxn?

; §1 1. cnoxenme

MHOI'O"IJ'IEHOB
Ny reme s ——— T -

Yrobs1 cTIOXATH ABA MEOTOMICHA, TO €CTh HAWTH CYMMY MHEO-
TOWIEeHOB, JOCTATOYHO COCTHHHTE MX SHAKOM «ILIOC». '

Hanpamep, cyMMoii MEOI'OYA€HOB a®+axr+x® m Arex+x
SIBAAETCA MHOTO'WIEH a2 +ax+ x3 + cz + ¢x + x. Ecnn B natinen-
HOH cyMMe eCTh DOR00HEIe WISHK, HX cJIeAyeT npuBecTH. Tak xe
CEASIHEAIOT TPH H §0Jiee MHOTO'LISHOB,

ITpumep. Croxure MAOrOYJIEHE

24+2c+4, 32°-4 1 3-2x.

ryr

Pemenne,
P +2x+4+8x2-4+3-3x=4+2+3.

CrnoskeHue MEOTOWICHOB IOAYHHACTCSH nepeMecmimensRoMy
H COYeMmamendbHoNy saxonam: Kaxkue 6 ge GLUIN MEONOWICHE
A, Bu(, scerna

A+B=B+Au(A+B)+C=A+(B+C).

Yro6nl HANTA PA3HOCTH ABYX MHOTOWICHOB, HANO H3 NIEPROTO
MHOTOUJIEHS BEINECTE: BTOPOIR.

BrnosHaa TaKoe 3aJande, NocJIe DePBOro MHOroYIeHa DHIOYT
3HAK ¢«MMHYC», & BTopoii (epyT B CKOOKH.

il

Pacnpu:nas' CKOOKH, epex KOTOPLIMH CTOHT 3HAK «MH-
HYC», 3HAKH BCeX WICHOB, 3aKII0UEHABIX B 9THX CKOOKaX,
H3MEHANT Ha MPOTHBONIOIOKHEIE.
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Iipumep. Haitayre pasHOCTE MHOTOWIEHOB )

 ab4+c-4n2ab+e -8,
Pemenne. ab+e—4- 2ab+c¢—-3) =
=ab+ec—-4-2ab-¢c+3=—ab-1. -
CyMMa M PA3SHOCTD IIPOH3BOABHBIX MHOTOYJIEHOB — MHOT'O-
YIeHH . ' '

[@ XoTare 3HATH Mm@ Gonbmie? J

Kako#i MoxeT O6iTb Cymma ABYX ABY4NEHOB? OHA MOXET MMETE HECKONb-
KO YNEHOB, . 6BITE PABHOW NIDGOMY YKUCAY, B YACTHOCTM U Hynlo. Tlpubade-
TE, HANPUMED, Y AsyuneHy 4¢ — 5x. nocneaoBaTentHO ABYYAEHb! A4+ 1,
4+ 5x, 5x— 17, Bx — 4¢ n yGegMTect B 3TOM. :

Tax kaK MHOIOMAEHEMM CHUTAIOT M OOQHOYNEHBE, W MOGLIe “YUCHa, B TOM
YMCNE HyMb, TO CYMMA NIOGLIX MHOFOMIIEHOB ABNIRETCH MHOTOMNEHOM. 6-
STOMY roBOPAT! YTO BO MHOXECTBE MHOMOUMIEHOB CNOXEHWE U BbIYMTaHWE
BCOrAa BO3MOXHO,

- Mpoeepere cebs

¢ 1. Kax cKAa/BIBAIOT MEOMOYICHEIT
p 2. Kak BLIYMTAIOT H3 OXHOTO MHOPOWJIeHa BTOPO#?
- 3. Beerna U CyMMa HECKOABKNX MHOTOWICHOR SBJISETCS MHO-
rouseHoM?
4. ChopmynupyiiTe MpaEuiIa PaCKPHTHA CKOGOK.
5. Kax BEI TOHKMAETe YTBEPNKACHHE, YTO BO MHOMKECTBE MHOIO-
UNEHOB NeHCTBHA CNOMKCHUA H BEIYMTAHHUA BCEra BOSMOMKHEIT

W Bainonumm mml)

1. Haiifure cyMMy H PA3HOCTH MHOTOUWICHOB
x?-2x+1m 227 -x. |
vV Pemenne x>~ 2x+ 1+ 2x% - x=322-38x +1;
2-2x+1-@2x2-x)=x?-2x+1-2% 4 2= -2F-x+1.
OrpeT.3x°-38x+1m —x>—x+1.
2, loxaxmure, 9TO CyMMa TPEX nocne,qonaa'enbnux HATYPAJLHEIX
WHCeJ BCerfa JeJTHTCH Ha 3.
v HNorasaTenbcTBO.
IHepesbiit cnoco6. O6o3HaUHM nponsno.nbnoe HATYpaabHOoe YHC-

a0 6ykeoii 1. Toraa cremyiomume 3a HUM HaTyPaAbHLIE umcaa 6y—
Ayrn+1un+ 2. X cymma pasHa:

n+_n+1+n+2—3n+_3.'
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- Yucna 3 # 3n NpH KAKA0M HATYPAALHOM n jejiarca #Ha 3. Uraxr,

Karoe ObI Hi OBI7I0 HATYPaARHOE YHICIIO i1, cyMMan+ (n+ 1)+ (n+ 2)
“Beerga geantcd Ha 3. ITo ¥ TpeGoBANOCH AOKASATE.

. Bmopoii cnocol. Ecau n — Bropoe n3 TPEX Nocaef0BaTeNBPHBIX
{HeJIBIX YUcell, TO Mepsoe u3 HuX it ~ 1, a rperbe — 1 + 1. Torga
¥(irz 1)+ n +(n + 1) = 3n; uneno 3n genures Ha 3.

3 JlorkayxuTe, YTO PA3HOCTH THCEN abc H cba meauTcd Ha 99.

-; B3amucs gbe O0O3HAYAET TPEX3HAYHOE THCJIO, conepmamee

a coTeH, b HecATKOB H ¢ eXHKHL] .
v IOKA3aTeABCTEO. 3alMiieM KayIoe H3 IUces B BHAE

“MHOFOWICHA, HAWAEM AX PASHOCTD B PHBEAEM NON0GHRIE CHATACMEIE,

abe =100a + 10b + ¢; cba =100¢ + 10b + a.

Torga abe — cba = 100a + 10b + ¢ — (100¢ + 10b + a) =
= 100a + 10b + ¢ ~ 100¢ — 10b — a = 992 — 99¢ = 99(a — ¢).

. Bnaqﬁw, abc — cba aenurca na 99.

~ Batnonuure yctHo B

399. HafiguTe cyMMy M PasHOCTH MHOTOZJIEHOB:
a)2x3—cu3c; §)bax—4 nm —dax+ 4;
B) 0, 5n-~p2 n 2,5p% 1t -2y+euc+2y.

400. Hafifire cyMMy H PA3HOCTE BEIPAYKEHMIA:
a)0ma+c+x; G)ama+c+x; B)atcu a+c X.

401, Croxure MHOTOUYNICHEI:
a)3a®+8a-5u -5a%+2a+4; 6)12x°-Tx n 42+ B 2;
B) —7a®b + 5ab® — ab u 3a’b — 4ab + 2a%b;
1) 6a% — 4b% + ¢ + 2ab - 3be u —10¢> - 6a* - ge.
402. Haitgure pasHocTh MHOTOUJICHOB!
a)2x3—x2— 3x+7 n x°-8x+17T;
6)dx° +x-2x%-Tm x®~ 2% +3x-2;
B)Bazc Tac’—a+c¢ u Ta’c* —a+ 42
"Vnpocrare Baipasenye (403—404).

%O&a) 7x2 - 2% + (5 + L1x - sx2), 6) 8ab + Tb - (4ab +Tb-3);
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B)1-n+n2-(38n%-2n+5)-Tn; .

P)x2y+xy2—(3xzy—2xy2—7)+2x2y.-
404 a)20%+3a-4+(5a°—a+T);
6) 6x° + 8x ~ 5 — (4x% + 8x - 5);
B) 828 -2:8+122-5-(32*-22-5);
r)—5c® - 2¢+8c2 - (1 - ¢ - 262 - 4c%);
o (2x+y)+(3x~4y)—(bx+ 3y — 1);
e) Bac - (342 - 2¢ + 2ac) - (402 + 2¢%).
Ber=imcnnTe sHauYcHHe BHpaxkenus (405—406).
f405.. a)c®- 267 + 3¢ — 4 — (c® - 8¢ - 5), ecnm ¢ = 2;
6) 4x? — (-2x% + 4x% - 5), ecm x = -3; .
B) 2p - (1-p*-p*) - (@p+p" - p) ecnup= 3.
408 . a) x® -3+ 4+ 3x -1 —(3x—3x%), ecnim x = 3;
6) 5at - 2a® - (4a* - 2a® + 1), ecrm 2 =-2;
B)a*-2ab+ b’ —(a-b-3),ecama=5,b=4;
)2+ xy -2 — (- 22y + 4), ecm x=0,2, y=-0,5.
fhaor. TIpHu KaKoM SHAYCHHH X 3HAUCHHS MEOTOLIEHOB X° ~ 8x +9
nx2+6x+4pamn.l?

408:, IIpn kaxom sHAYEHAN ¢ 3HAYCHEE TPSxuaeHa t° — 2t + 1 Ha 2
©oJbIe 3HAYECHHA ABYIICHA 2+ 52

Permiwrre ypasneune (409—410).

B0, 8) 42 -5-(Tx +8)=2; 6)92+17-(4z-5)= 38,

8) 24 - (x> +8x-17) =5-5x—x%
1) 19 - (8x% - 2x) - (6x~ ) =T- 222, .

41, p) (52 + x®- ) (2x® - 5 + 4xH) = (1 + 2%);
6) (x*~ 22+ )~ (8x° + 3 - 5xY =6 + 324
B) 0,5y -(4,3y+ 2,7+ 0,8y = 46,3;

3 2

r) -t+ +(5+§t) 2-8¢

n) —2,5x (3,7-4,3x)=1,7;

2 2 3
e) 5 2= [—5—-z]+ 5z+8.
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411 Haﬁ;m're- CYMMY MHOTOYHEHOB:
an®+8m2+38n+1m 3 3n-n%-2n%+nt

6) —bxy —4x°+y° m y®-8x%+5xy— 2 - 2
0 Tet — 2,8+ 7 n 2,8¢2-0,7c* - 7;

1 1 2
r)Exz— §-x+12 u §x2—§x+x - 10;

,n;)08x3-l-1 2x2-3, 4,552 x-0,3 n 0,2x% - 1,22 +3,3.
‘412, Haiiaure pasﬁoc-rb u:uomqneuon
)2+ Bx+1 m 2%+ 3y 6)9m3+2m+5n4m ~m+6;
B)%aﬂ"bz " 3&1-—1—b3—a 5 r)~2xc® u 0,26%c2 — 222
x) —4a% —+ 36%% n 3a3 5%+ 3a%” - dab®;

1,

ﬁ )——xy—-irzyuz xy— xy 22y
X Vﬂpocmre B panenne (413—415):

418. a) 1 — g + 3a’+ 4a+ (-a?- 34%);

ik 6) x - nyv+3xy +(4xy + 2xy ~ 3x);

- B)(2az - Bz )+(—az -2z )+(-—5az),
1)0,7a - ©,7a°- 0,7 - (5,7a% - 4,7a - 1,7);
1) —4m? — (= n®) + (8m + 4m?) — 2n2,

4146 (D) 36¢x? + 18¢°x — (18c%x - 16ex? - x);
@} 6)—2 +8mz—-2- (2+z 3maz2);
.Ar.' 1 E _g9l 2 _15
e 8)23022 _(3122 26&2 162
Nx*-x+c-(*+c)~(3c~5-x);
1 LTI i S B '
; a) 2—2—an—- 32 am [2an 5) 1,5an.
415. 5) -;Taxg-— -:-d"’x— 2ax> — alx + %azx;
6) 0,3m2n . - 1,7mn® - 0,2mn? - 1,3m2n;

3

r)2 axza:+1 xzc-(;cx +%ax2c]

B) _3_a+ e (——;—axa—i—a+5];
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416. Mepumerp MEOTOYTONbHUKAaABCDEF A
pasen 2p, AB=aq, AF=c¢, EF= 0. E D
Hafigure ATHHY KaKA0H H3 CTOPOH
BC, ED n DC (puc. 36).

Q 417 . Norax@re, YT0 BRIDANKEHHE TPU JI10- B
OLIX 3HAYCHUAX NepeMeHHol IPHHH- " Puc. 36
MAaeT NOJIOKHTEILHOS SHAYCHHE;

8) (x% + 8% - 82) + (x° + 42® - Ta) - (52° - 10x - 5);

6) (2x%° - Ta%) - (B(x%)? - (+%)? - 5) + (10" - (22,
41® JlokasxuTe, YTO BRIDAXKenne NpH JOOLIX 3HAYEHHAX Nepe-
" MEHHOH OHPHHEMAET OTPHIATENLHOS JHAYCHAE:

a) (5x° + 3x% ~ 1) — («® + 42° - 8x%) - (x° + 5x* + 114%);

6) (4 - (32")°) - (3% - (22%)%) — ((=?)° + 9 + B2™").
41Y. SamMenwre IBE3A0UKY MHOTOUREHOM TAK, UTOOH OAYHHUIOCH
' TOMAeCTBO:

a)* —(8a® - 2+ 7)=38 -a%

6) + + (3x + 8)= —3x2% +2x — 15;

B) (2xy — 1122 + 10y%) — +=5x% + 4% — 6.

@ 420 Kakxoii MHOrO4IeH B CYMMe ¢ MHOPOUJIEHOM 2a*-4*-a+3
TOMXJECTBEHHO PaBeH: :
a)3a®-8a’-a+7; 6) a® — 6a + 137

421 Kaxoii MEOTOWIEH HY)KHO CHOMKHNTL C MHOFOUIEHOM 5x%—x+
+ 17, uT0o05I DOXYIATH:

. a)x®-8x%+8x+9; 6) —6x2 + 4x — 23?

422 OT KaKoro MHOTOWICHA Hy’KHO BHIYECTH MHOTOWIeH 9¢’ — B¢ +
+ 2, uTO0H DOXYIHUTD:
a)5c®-8c%-6c-8;  6)a®-cF+c+2?

ﬁ 423. Kaxo# MEOTOWIEH HY/KHO OTHATE OT Mitorounena 6y° — 2 +
+ 8y — 1, wTo6rI HOMYUHTD:
a)y®+3y2 + 38y +1; 6) 2y + 3y% + 3y - 27

424 NoxkasKHTe TOXKAECTBO:

a) (3a% + 2b% + ¢%) — (8¢? + 2a% - b?) + (-3b% + 2¢* - a®) = 0;
6)-2 - (2 + @ - (R + 2+ A+ A+ A -P=-a2- P22
B) ab + be + ac — (abe + ab - (abe — be — (abe + ac))) = —abe;
) a® - (% — (a® - ab?)) - (~(—(a?b ~ ad®) + b*) - a®) = 24°.

e
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ﬁ 425. HokakuTe, YT0 IPh JIOGOM HATYDATLHOM SHAUCHHH 71 3HA-
YeHNe BHIPAKEHH:
a) (7n +21)-(10 - 4n) KpaTtHo 11;
6)8n% + Tn— 4 - (32 + 12— 19) Kparno 5;
B)(12n - Bb) — (6n — 9) npu Aeneruu Ha 7 AaéT B OCTATKE 4.,

426% Hpenc'ranbre B BUjie MEOTOWIEHA THCJIO:
a) abc 6) xyx ; B) abe + ac,

1) xyz - XY; x) abe + bea;  e) xyz — zxy.
427%, loxamuTe, ITO! )

a) cymMa umcen ab, be ¥ ca xparsa 11;

6) cymMa dmcen xyz, yzx U zxy KparHa 111;

B) PasHOCTSL yucen gQb H bOa KpaTaa 99,

) r)paanoc'rb(ab + ac + be)~(ca + cb + ba) kpatha 18,

428%, Horaxkure, 4ro;
A) CYMMA CeMH NOCAeA0BATEFHEIX HATYDAIbLHEIX UHCEJ Bee-
raa AenUTea Ha T3
£) cyMma SeTHIPEX 1I0caeIOBATEABERYX HATYPANBHIX Tucex
BCErZia IPU AeleRny Ha 4 AaéT B ocraTie 2;
B) CYMM4a TDEX NOCHEA0BATENb- —--
HHIX Y6THHX HATYDANBHHIX UH- .-
cesl Beeraa fejnres Ha 63 ; a+T a [a+bel
T) CYMMA TPEX NMOCAeHOBATENb- =
HHX HeYETHLIX HATYDANBHEIX | , ;_
4qucen Bcerza feanrca Ha 3 m  ja+ 2¢ja+4eja+ 6c,
HUKOTAA He ZenuTca Ha 6. i

@ 4297 oxamuTe, ITO €CIU YHCAA PAC-

: NI0I0KHTD TAK, Kak Ha pEcynke |8+ 3cla+8¢c| ate
37, To monyuures Marmdeckmit
KBAApaT OpH J06LIX 3HAUYERHAX
IlepDEMEHBLIX @ ¥ C.

———{ YIIPAXKHEHMS m mmmh

Brraucnate (430—431).




o8 ' 2r  fnasa 2
431.2)6 - (—02) 0,4+0,8-2,4:6;
6)—2—-—6 (-1,5)+(3,2-0,2- 6)%

432. Hafinwre cpefHioln yposravocTs nmennnu HAa TONe, eCAN
Ha ero TPeThell YacTH ¢ RAMAOIO reKTApPA HAMOJOTHAHA B
cpeaneM 30 1, a Ha ocTaabeol mAOmagA — mo 50 oc 1 ra,

—
§ 12. ymuoxenue
MHOTrOMJIEHA
g HA o.quowu

VMHOKEM ZBYUNeH 4 + b HA OFHOWIeR m. IIo pacupenenmnb
HOMY 3aKOHY YMHOMXEHAA '
(a+b)m—am+bm.
Tax yxe MOSKHO YMHOXKHTD IIPOHABONBLHEI MHOIOGReH G +b— cHAm:
(at+tb—cm=am+bm—cm.

Kasxaoe B3 9THX PABCRCTE — TOXAecTBo. Ecan B 10602 3 HAX
BMecTo mMoboik nepeMeHRON HANCATD TO Ke cauoe BHEIpaIKeHUe,
TO CHOBA MOAYYHM TOXKAECCTEO:

2x+bdm= 2xm + bm,
(a+b-c)-4a°=a-4a®+b-4a° ¢ 4a%=
= 4a®+ 4a% - 4d%.

"YroOB) YMEOKATH MIFOFOWICH HA 0’11!0‘!.1&!1, nymo uam—
ABL YWIEH MHOFOWICHA YAHORHUTL BA ABHHBIH ONHOYNEeH
H Pe3yIIhbTaThl ¢.T0KHTS.

L

Ilo sTOMY OpaBHAY MOKHO TAKIKE YMHOKHATh OFHOYJEH Ha
' MHOTOWIEH, TAK KAK MHOXXHTENH MOYKHO MEHATH MECTAMH.
llpmlep

Zax (3x2 ~x+4)=2ax-3x°—2ax-x+ 2ax-4=
-6ax3-2ax2+8ax
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C @ Xornre zHaTH emE Gosmane?

NpW NOACXWATENBHLIX 3HAYEHURX @, b, M PABEHCTBO
(a+b)m= am + bm MOXHO NPOMNFHOCTUPOBATEL FEOMET-
pyaeci (pue. 38). Mrowans NPAMOYTONBHUKE C OCHOBEHW-
&M 17 M BLICOTON @ + b paBHa CyMMe NNOILAABA ABYX NPAMO-
YTOMBHWKOR, OCHOBAHVA KOTOPLIX & 1 b, a ebicoTa — .

B anrefipe pasencteo (@ + bYym=am + bm  cuvra-
ETCA BePHLIM HE TONLKO AN NOROXUTENLHLIX Yucen @, b,

n, HO K ARA CTPMLIATENbHBIX W MOBLIX APYTUX YNCEN K
AAXEe BRDEXeHWA. B YACTHOCTH, CAN BMECTO NepemMeH-
HOl b noacTaBUTL su_péxenue —¢ nam ¢ ~ d, T0 Gynem nMeTsb:
(a—-com=(g+(~c)m=am+(—-c)m=am—-cm,
(atc-dym=(a+(c-d)m=am+(c-d)ym=am+cm—dm.

3uaw, (@ ~c)m=am ~cm, (a + ¢ — dym=am + cm — dm.

Koxnoe n3 aTMX paBeHCTE — TOXAECTEO, TO 8CTh PABEHCTEO BEPHO ANS
NPOV3BONLHLIX YUCEN U Buipaxewwi a, b, ¢, d, m.

m
Puc. 38

- MposepeTe cebs

"
w
[}
"
L v
]
¥
‘;
b
"
.
“a

1. Kax yMHOKUTH MHOIOYJEH HA OJHOYEH?

2. CieficTBEEM KAKOTO 3AKOHA ABJIACTCA STO IPABUAO?

8. Coopmynupyiite pacnpeneMTe/IBHLIA 3AKOH YMHOKEHUS,
4. Ipasunsao au ToxAecTsO (@ + b)e = c(a + b)? Ilouemy?

8. Yemy paBHO npou3BeieHue PA3HOCTH @ — b Ka ¢?

Bunonnum amocte!
1. Bunonuure yMpoxxenane 2a+ 3b— ¢ 1 5xy.
v Pemernne.(2a+3b~c)-Bxy=

=2a - Bxy + 3b - Bxy — ¢ - Bxy = 10axy + 15bxy — 5cxy
OreeT. 10axy + 15bxy — Scxy.

2. Pemnre ypasuerue: (3x —5)-2x= 622+ 7.

v Pemenwue.3x-2x—~5-2x=6x>+17,

6x° - 10x=6x%+7,-10x = 7, x=-0,7.

Oreer. ~0,7.
3. Onun 6par crapwe BTOpOro Ha 6 set, a 3 rofa Hasax oH GBLA
BaBoe crapuwie 6para. CKOALKO JleT KayKJoMy B3 HIX?

v PemeR u e, Eciin Maagmmemy Gparty x aer, To cTapmieMy —
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(x + 8) ner. Tpn roga uazaa Miaagmemy Seino (x — 3), a crapie-
My — (x + 6 — 3) roga. Toraa crapmmii 6par 6611 BABOE CTapile
MJIaguiero, 3HAYUT,
x+3=2(x—-3).
Penrum aro ypasHeHuMe:
x+3=2x-6, -x=-9,x=9.
Ecan maagmenmy Gpary 9 ner, To crapumemy — 9+ 6 =15,
OreeT. 9 et u 15 ner. ' |

BoinonHuTe yerHo

433. IlpencTapnTe B BHAe MHOTOWIEHA upogane,nenneﬁ- :
a)(x+ye, (x-ye, Ex-y)c; .
6)(x+yn, (x-yn, @Bx-yn;

B)(2+a)e, (2—a)e, (2-—an)c.

434. ToxaecTBEHHSBI TH BHIPAKCHMA!

a)2(a-5) m 2a—-10; 6)(x~y)5 1 5x—by;

B} 3c(a — x) ¥ 3ac — 3cx; r)x— 7)(—2) n 14 - 2x?
435. Pemnre ypasHeHHe: . _

a)x(x-3)=0; B)x(x+5)=0; B)(y—12) Ty=0,

BrnosanTe yMHOXKeHNe (436—438).

ﬁ436.a)3a+cn2a; 6)8x—yu 3xy; B)xZ-xulx;
r)m?+3m n m; a}2a+3 u 4a; e) 3x—ynxy.
437.2)8ac~1 1 2ac’; 6) 6an — m n-amn;
B) a’-2¢ H 0,5¢% r) 4¢® - ac n 0,5ac%;
o) ~x— 3y2 " 5x4y; e) —0,5a — xy2 u -242,
438. a).:_:Jur:3 +3x-1m xz; 0) 2+ mx+m?u -3mx;

_ 2 1 .2 2, 2.2 _ o 2
B)2-a+a° u 2ab, r)lax -2 m S?xy.
Q 439. IlpeacTaBLTE B BUIC MAOIOYNECHA BHIPAKECHHE:
a)(x+1)x%  6)dkb-c)y  mri-n)md;
r)(2a+3b)-0,1;  x)(-a+ack’; e)-2a(a’ - 1)y
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440, YDpocTaTE BHIPAsKeHRe:
a) 2a°(4a® + 3a) - 6a*; 6) Tx% - 2x(8x — y);
B) 2x(x — 1) — 2% ) (3 — a)a® - 3a%;
K (m—-n)ymn+ 2n’m; e)(z-2)-(-32)
8)-8¢® + (c - 1)’ ®) 2p - (p* + 2)p.
441. To:xaecTBEHHE JIN BRIDAYKCHHA:
a)(a - x)a u a® - ax; . 6)(x -y uxi- 2y

142,

2

B) (2 + )gmg®+ 2p2q; r)(m—-n-1)mnum?n-n?m?

BriynciauTe sHAYCHHE BEIpAKEHHA:
a)(BP-4)b-b°+3b, ecamb=-2,T;
6)(@’-1a-(a-1a?, ecoma=0,8;
B}c+cz+c3-—c(l+c}, ecnn ¢ =0,5;
{x-y)x+{x—-y)y, ecmx=2uny=3.

Pemwnre ypapHenne (443—-445).
443. a) 2(x - 3) + 5(x - 2) = 12; 0)3(L~-x)-2(3-x)=5;
B)3z— 7(2z + 4)=18; N2+3y—715—-y)=15.
#3444, 8) 20-15(1-22)=Tz;  6)8c—(3-Tc)=9c+2;

445.

B)1-8(3-2y)=2(1-y); r)3z-(z-5) -4=(1-52)-3.

a) x2—3x+ 1 =x(x+ 2); 6)3t-t2=t2~1);
B)0,7x+0,8=2,6(x—-1,58); rl1,7a—-3)-a=2,3(a+1).

Brmonante yMBEOReRHe (446—447).

3 446.

447.

448.

a)3x2-4x+5 u 225 6 01,5t3— 21,2t2 +t-0.2 10¢%;
B) 5 - TP +y—-9 | Syx;1) 324 —323 - 2Z+E n —15y2°,
a) 2ac® u 3a® —dac+5c-a;

0)—2nx u —8x —bxPn+x— 4n2;

B) 0,42azc 7 5a® - 10a3¢ + T¢% ~ 20;

r) -Exyz u 6x* - 3x%y - xy? - 9xy.

TlpeficTaBLTe B BHjle MHOTOUIEHA BHpAMEHIe:

a) (2ax + 3) - a’x%; 6) (~0,7cy® - 2%) - 2c%2;

1a2_2.8), 5 -alayleay2sd 2]
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Fanoc'rme Beipasxernue (449—451).
8 149.2) 322 - 50 + 1525  6) 4a® - 2a(a - 2a% + 1);
8)0,8ac+a’~(a-¢c%)-a; 1) 2B +(@x-5) (~xD) + 2%
450 a)(a%b - 1)a — b(a® - 1); 6) 2e + (02 8)c? - 8¢ct;
‘ B)—5a2x ax2+ax(a+x), r) —x2z- --(.7{:2 22)2.,_

451, a) 2ac + 3a%? - ac(2 +8ac)+T;
6) 3acx® - bex® + a? - (8a - b)- cx;
B) -2 - 3a® - a(50® - 3a + 1) + 6a%; |
r) 3,4ax® - 2,6a%x — 1,5 — ax(x? — 2,549).
PemnTe ypasreHne (452—456).
& 452 2)3(22 - 5)+ (@ - 4) =82 + T
6) 5(4 — Tx) — 3(5x + 1)=x — 85;
B)6(22 - 12) - 5(11 - 32)=5z+b;
. r)4(3y - 13)+ 7(15 - 3y) =9y + 47.
455 a) 0,8(x — 0,4) + 0,6(x — 0,6) = 1;
6) 0,4(2x — 3) - 0,5(3x — 0,2) = -2,5;
2 3 1
B) —g(y—ﬁ)—z(zy-lﬁ)——3g.
2

2
r4,3-2x ‘3[1,1+§x) =x+ 3

454.8) 58y ~ 1) - T4y + 1)+ 8(7 - 4y)=19;
6) 7(62 — 1) + 5(7 — 122) + 3(1 + 22) = 23;.
B) 6(3y — 4) - 5(y — 3) + 3(2y — 1) = 83;
r) 9(3x — 4) + 4(x + 2) - 7(2x — 1) = 30.
B 455.9) x(3x — 4) + 5(x — 2) — 3x(x + 1) = 0;
") -B(y-5)+y(d -y +5y=10y+7T;
B) 52(1 — 22)—4(2 - 3) + 22(3 + 52) = 14;
r) 0,4x — 8,5(2 - 4x) + 0,52(2x — 1) = x% + 132,

N 1 1

456 a) 3(3.‘[—2) - 5(9 - 2x) = Ex’
1 1 1

6)3(8—'2)-'&'(5—42)—524‘3,

—_ _l = E'
| B)0,50(9x+ ) [x Tx] 367,
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137, JlokaxxuTe, U0 3HAUYCHUE BHIPAMKEHUA He 38BMCHT OT 3Ha-
YeHHuA nepeMeHHON:

a) 2(a®+ 6) + 5a(3a — a®) - 3a%(5 — a);
6) 2x%(8 - 5x) — 8x(2x% + 2%) + 6(3x* - 4);
B) 6x(2y° — (5% + y) - 3y) + 3xy(2y + 30x);
r) 3ab + 6((2a + b)a + 5) — 3a(3b + 4a).

458, B xosgiicTee 66110 305 KopoB 1 Ténck. Ilocae Toro Kak Ko-
JHYECTBO KOPOB YBeJHYnAoch Ha 15, a Téaox — Ha 90, Té-
AOK cTajlo B 4 pasa 6oabme, ueM KopoB. CKOJIbKO B X034i-
CTBE CTAJIO KODOB?

ﬁ 459, CyMMa ZBYX unces paBHa 60. EciM 0AHO H3 HUX YMHOXKHTD
_ BA 2, a Apyroe — Ha 7, T0 cyMMa npoussefiennit Gyaer pan-
Ha 70. Haiiaure 5TH uHca.

460, Ha 31,5 rpH. KyNHIH HECKOABLKO TeTpagel no 60 k. a 6sroK-
" HoTOB 10 1,3 rpH., Becero 35 mryk. CKONBKO KYIHIN TeTpa-
Jelf ¥ CKOIBLKO — OMOKHOTOB?

461. Ogaa cTOpPOHA NPAMOYFOJBHAKA B 4 pasa Gonbime Apyroif.
Ecan MeHbIOy10 CTOPOHY YBeJHMYUTH HA 3 CM, TO NJIOINAAL
OpPAMOYTONbBHHKA YBeAmYnTes Ha 24 cm?, Haiipure CTOpO-
'nu OPAMOYTONBHAKA.

ﬁ 462. Opgna cTOpoHa NpAMOYroJbHHKA Goabmie Apyroi B 3 pasa.
Ecan Gonsmyio cTOpORY YMEHBIOHTH HA 5 ¢M, TO INOWALL
| NPAMOYTOJLEHKA yMeubmuTea Ha 200 em?. Haiipare cTo-

POHBI IPAMOYTOAREAKA,

" 463. OxHo M3 ABYX vmcea B 6 pas Gonbme Broporo. Ecam MeHb-
¢ ¢ Ilee U3 HUX YBEJIWIHTEL HA 5, TO HX NPOMIBEAeHME YBedu-
gutca HA 75, Haiigare amH uynBcaa.

ﬁ 464, Tpu roxa Hasajy oren, 6p cTapile ckiHA B NIATH pas, a Te-
mepb — B deTwnpe, CKONBKO JIeT RaKAOMY?

465. CROABKO JeT YIEHHKY, eCJIH H3BECTHO, uTO Uepes 10 net on
- Gymer B 5 pas cTapme, yeMm 61 10 et ToMy Hasax?-

466. B oauoit Gouke 99 ;1 Gensmua, a Bo sropoit — 57 n. s nep-
Boit xaxxabpt gers Gepyr mo 12 a1, a 13 propoit — mo 10 1.
Yepes ckonsko Auelt B mepBoii fouke OeH3NEA cTageT B 3 pasa
Gonpme, ueM BO BTOPOH?
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469.

470.

471.

472,

473.

. B ognoM cocyse 84 r KucHOTH, 8 BO BTopoM — 12 r. Cxoneko

KHCJIOTHI HY*KHO IePETHTD M3 NePBOro COCYa BO BTOPOi, uTo~
6Bl B IIEpBOM €€ CTANO B BA pasa OoJbile, YeM BO BTOPOM?

BMecTo 3Bé3ioueK BOHINHATE ONHOUWIEHEI TAK, HTOOR MOAY-
YUIOCH TOKAECTRO!

a) —4x% . (+ — %) = 223 + 122%

6)bac -(x+ % — %)= 50a2¢ — 15ac? - ac;

B) (%% + %) . (—6x) = * + 42x°; .

r) (% + 0,25xy - %) - 4x%y = 2x%y% + « + 20x%%;

) (2m3—9m) % =10m% - %; ‘

e) #(* — xy® + 4yh) = 12x%° - 42yt + %,

VupocTuTe BHIpaXKeHHe B HAKANTE ero sHAYenue:

a) —4x(x® - x-3)+ 22222 + x - b) upu x =-38;

6) 3a(4a® ~ 3a) — 6(4 + 2a°%) - 5a(2 - 5a) upu a = ; :
B) (5a(a 4b) + 12ab) .2b+16ab’ npu a= 3 b=1,2;

r) —2-x(6y(3x +2y) - 8xy)— SxZynpu x = —E,y= 11.

IosnokuTeN EC AN OTPHOATENIHLHO SHAYCHAE BHPASKORA:
8) (-5)" - (-8)°; 6) (-4)° - (-18)'%

8)(-61)'2 . (-7)!1"; ) (-9)*.0%?

Bunnm:me onnomlen CTAHAAPTHOT'O BHAA:

a) 5a2. «3x; 6)-0, 5a’c; B) 2a - (—3x); r) (—2;,')3 ) 2x2yx.

H36yKkB, HANACAHALIX HA. OTACHAB- : e
HBIX KBAAPATHLIX KAPTOYKAX, CO- .-"-3 i 2118
craieHo caoso IIMBHIJIU3A- | |- . .
T, IToToM oTH KAPTOUKE Hepe- 51 11

BEeDHYJIM, TepeMemain I HayTaj
B3AIH OfHY. KaKopa BepoATHOCTE [ .
TOrO, UTO HA Heli HanmeaHaOykea: | | 6 | 7.
a) «Il»; 6) «H»; B) «f»? - M-
Hepepucyiite 8 TeTpagn pucysok | 4 | _
39 n 3amoNHUTe eTO IyCTHEe Ke- | - -
TOYKHA TAK, YTOOR HOJAYUHICH
Marudeckmi KBagpar,




UENBIE BHIPAXKEHWS

§ 1 3 « YMHOXXEHME
MHOTOYJIEHOB

Ciduin LI i Lo

YMBORAEM MHOrOWIEH @ + b — ¢ Ha x + y. Ecnn obosHaunM mu0-
roujeH x + y oanoit GyKkBoit m, To GyaeM nMeTh:
@+b-—-cx+y)=(a+b-cym=am+bm—-cm=
- =alx+yY+dxt+y)-clx+y)=
=gx+ay+bx+by—cx—cy.
Buauur, (@ +b-c)(x+y)=ax+ayt+bx +by—ecx-cy.
Eciu 681 MH CHAYANIA YMHOKIIM @ HA X M iy, NoToM b HA X | I,
HAKOHED — ¢ Ha X N If, TO €CTh KayKAKII 4ieH NepBoro MHOMOYWIeHA HA

KAJKOBH 9ieH BTOPOro MHOIOMAEHA, H IONIVYEHHLIS IPON3BeACHI
CIIOYKAITA, TO BEMeJTH GBI TOT JKe pesyJIbTaT: ax +ay +bx+ by~ cx—cy.

!

o]

Y1065 YMHOKUTS MEOTGWICH HA MHOTOWICH, HAO KAKBIIH
4JIeH NEPBOTO MROTOWIEHA YMHOKHTD A KA WIEH FT0-
POTO MHOTOWIeHA | NOTYSeHHLIC NPOU3BETEHHA CORHTD.

IipaMep. -

(- 2x + 8)(a- 5) = 22a + 2%(=5) - 2xa — 2x(-5)+ 3a+ |
: +3(-5)= axz 5.1:2 2ax+10x + 30 - 15. -

Yl\moma'rb MHOTOLIEHL! MOMHO ABYMA cnocoﬁann ROTOpHe
COOTECTCTBYIOT TAKHM CXEMAM:

[ i ¥

(at+b+e+. . Jx+yt+taz+.)=ax+bxtex+....

tJL

(a+b+c+..)x+y+z+..)=ax+aytaz+....

Ecim BEy3KHO BEINONHUTHL YMHOMeHHNe G0ojiee IBYX MHOTOWICHOB,
TO CHAYANA YMHOJKAIOT IIepPBhle ABA B3 HAUX, MOTOM NOJyJeHHEIR
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PesyabTaT YMHOKAIOT HA TPETHH MHOTOYJIeH | T. A. [lna npuMepa
BBINOJIHMM YMHOKEHHE MHOTOWICHOB X — d, X t+aux’-as.
(x—alx +a)=x2+ ax—ax—az-—-*xz—az,
(2 -a)xt-a¥y=xt—a?x® - a?xP + at=
=x-2a%x% + af.

" Crnegosarensso, (x — a)(x + a}(x? - a%) = x! - 2a%x® + a.

C@i Xotwre 3uaTH 61§ Gombme? ) o,

Toxpecteo (@ +b+cXx+y)=ax+bx+cx+ay+by+cy am
NOAOXUTENLHBLIX 3HAYESHMIA NePeMEeHHBIX COOTBETCTEYET PHCyHKY 40. Beab
€C/IM CTOPOHBLI NPAMOYTO/IBHMKA COOTBETCTBEHHO paBHbia +b+cunx+y,

_To ero nnowane GyaeT pasHa:

(@+b+e)x+y), vmax + bx +cx +ay + by + cy.
M‘rax, 3TV ABA BbiPAXEHUA TOXASCTBEHHO PABHW.
’ a b ¢

aj: L ax . | bx | ex
1 .
= ay by | cy
W L Puc. 40

Banretpe paseHcteo (@ +b+clx+y)=ax +bx+cx+ay+by+cy
CUMTAETCA BEPHLIM NPU YCNOBKUM, 4TO ero Gyxetl 0603HAYAIOT HE TONBKO
NONOXMUTENLHLIE YUCNA, HO U MOGHIE YUGAA WK BBIDRXKEHWUS,

O6paTUTe BHUMAHWE: eCNM TPEXYNEH YMHOXWTE HA OBYYNEH, TO B pa-
aynsTaTte 6yaem MMeTb WecTiuneH. Eciv YMHOXUTE MHOMOUNEeHb, B KOTO-
PbiX COOTBETCTREHHO £ W P YNEHOB, TO NOAYYUM MHOTOUNEH, UMEIOLMIA
k - p unenos. Tonbko Nocne NprBEASHNA NOACGHEIX CAAraBMBIX KONVMECTBO
YNEHOB NPOU3BEASHUA MOXET YMEHBIUUTECA. HanpuMmenp,,

Etr+ ) x-D=22+ 2+ x -2 -x-1=23-1.

- [lpoeepbic ceon

|
| 2 1. ChopmynupyiiTe NPABHIIO YMHOKEHAA MEOTOWICHS HA OA-

L]

u HOYJICH.

I v 2. ChopmynnpyiiTe IPABAIIO YMHOXKEHHA MHOTOUJICHA HA MHO-

TFOWIEH.
v 3. KaK MOXHO IEPeMHOXHUTE TPH MEOrouneHa? A uernpe?
x4, CKONBRO WIEHOB MOXKeT HMeTh MHOT'0'JIeH, PABHEIX mpon3-

. BeAeHMIO JBYX ABYUYNEHOB? A AIBYX TPEXUJIeHOB?



_LUENLIE BBIPAKEHWA ' 107w

1. BrinoannuTe yMHOMXEHHE MEOIOYWIEHOR 2x + 3 Ha — x.
v Pemenne. (2x + 3)a - x) = 2xa + 8a - 2x% - 3x.
2. Yopocrure eupaxenne: 4a — 2ax —(2a - 1)(2 — x).
vV Pemenue. 42— 2ax-(4a—2-2qx+ x) =
=4g-2ax—-4a+2+2ax—-x=2—-x.

L 474, IlpencraBbTe B BMAE MHOFOYJICHA IpoH3IBeIeHRe!
' a1+ +x); 6)(x+1Xa+1); sB)(x—1Xn+1)
; N{l+aXet+l); mMA-yXl+c); e)(2-a)c+1).
i 476, PackpoiiTe CKOOKH B BHPaXKeHHN:
' Ca)(x+1Mx+1);  6)(A-=yX1-y); B)(a+c)a-—o).

Ypooeasik Q

476. BHnoJERTe YMHOMEHTE MAOTOWICHOB:
a)at+bum-n; OGx-yux+y; B2a-1lma—-2;°
ric+axua+x; @mMl-cua+c® e)-a+1u2a-3.
IIpencraprTe B BuAe MEOrO4YNeHA (477-480).

477. a) (a — b)c +a); 6)(x - 2Xx-3); -
B) (2x — 3)(a - b); r) (a ~ b)a - b?).
478. a) (1 - 2x2) (1 + 2x2); 6) (0,5 + ¢?X0,5 + ¢%);
B) (a® + b)(az +b); r)(-;—x + 2) [-;-x + 2] .
% 479. 2) (22 + 3) (3 - 2); 6) (5¢ ~ 4) (3a - 2);
’ B)(Tc - 1) (b —6¢c); ry{=2n+ 3)(3n — 2).
480, 8) (~a — b}(c + d); B (-2 +c)-8+¢);
B) (x? — x4+ I)(x+1); NE-DEE+p+1)
B (c+z—gX1l-cq) e) (0,6x - 1,3%0,5x + 1,3).

481, ToxaecTBeHHN JH BLIpAMXKEHNA:
a)(a - bXa + by ma® - b%; 6) (x +a)x+a) u 22+ 2xa + a*;
| B+ c-e-Duct-10) P +1n(c+ 1) -c+1)?
- 482, YuUpocTRTe BHIpaXKeHHe;
a)(x — 1)(x* - 2x + 2);, 6) (1 +a)a®-a+1);
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B)(m+ n)(m2 -mn+ nz); Dm-Dim+1)+1;
) (a+ 2)(a — 5) + 3a; e){x - 4Xx + 5) + 20;
8)(n-2¥n-2)+4n; x) 4ab ~ (a +2b)a + 2b).
483. BriunciuTe sHaYeHHe BHPAYKeRn:
a)(a+ b)a —b)+b2,ec.ima=0,6 ® b=0,237;
6) (x + y)}x +y) - 22 - 1%, ecnux=0,2 m y=5;
B) (a®—bXa®+b) —a’, ecmb=0,2 & a=3,2T;
)~ +yt+(x- N2+ y?), ecnn x=5 7 y=-7.
YnpocTuTe Beipaxenne (484—485).
) 484. 8) 3x(x — 6) + (222 + 14); 6) (@ - 8)c + 8(c — ¢2);
B)(3a + b)a - b)~ (2% - b%); r)(a- 3)(a+ 8)-9d>.

485, a) (a—bXa—3)+2a(l —a);  6)(1 — ab)(1 + ab) + a?b’;
B {x-ygx+p)-x(x-8); D -INE+1)-ct+1.

486. IlpeacTaBbTe B BUe MHOTOU/ICHA BHIDAKeHHe: '
a)(a+b; 6 -y’ BC@a-x% 1)(Ba+2P

487. Ynpocerute BHIpaKeHHe:
a)(b+1)°+2638b-1); - 6)6xy+3(x -y

488, Pemute ypasHeH#ne:
a) (x - 1)(x - 8) = x% 6) (y + 20y - 5) =15
B) (2x + 1)¥x — 5) = 2x%; r) 3z2_ =(1~-2z)}1-82).

489. Tloxb3ysach NPABAMOM YMHOME- @ ——l
HHf MHOTOMJICHOB ¥ pACYHKOM &
41, ROKANKHTE TOHRIECTRO: A
(@ +b)c +d)=ac+ad+be+bd. Q‘ é
Kaxoe nmoraszarenserso Godee
obmee?
Q . Puc. 41
490. HsobpasuTe B BHJIe IPAMO-

YIrOJIBHRKOB MeOMETPHUECKYI0 MOJeNb, KILTICTPUPYIOTIYIO
YMHOMKeHHe BHPasKeHHH )

atbt+tc+durm m+tn.

491. Vopoernre BEIpaXKeHHE:
' a)20(5-a)—5(2a+a2)+2a2-;

L




 LEMILE BHPAXEHKS 109=
O x-PE+N-F+x)(x+N+Ty; N

B)— (g%~ 3) (8 + a%) - (x + 3)* + 6x.
TIpeacTassTe B BUAE MHOTOWIeHA (492—495).
ﬁ 492 %az —2a+2)(a-1); @(O,Ix - 1,2 (0,1x + 1,2y);
B)(2,5¢ + T2) (T2 - 2,5¢); r)(-0,3a - 1,2b) (-0,3a + 1,2b).
493. a) (x® + 3% + 2) (x - 5); ) (x+ 1) (P -2 +x-1);

8) (4a2 - 2ab + b%) (2a + b); r)( x +%x+1)(%x—l).

494. a) (x° + 2x%y - 5xy® - 8y%) (5x - 4y);
 6)(a®+ 8a%c — 3ac® + 4c%) (2a + 3¢);
B)(4a® - 8a + 1) (a2 + 2a +'1); .
r) (2% - 5x + 1) (2% - 2x - 1).

495. ) [%a +%b+ %c] (%a —%hi_c);- .

1 1 1 1 1 1 :
C (2.1 _1)(8  3- 1)
B)(Ec+zﬂ+‘§'](zc-za-§],
1 1 1. .1
r) (I—Ex+ 2-2—y+1)(13x—2—2-y+1].
¥ IpoCTHTE BLIpANKEHHAE (496—498).
496 a) (a® -a+1)(a+1)- a’; 6)(x2+ax+a2)(x-a)+'a3;'.
L B (@D +3c+10; (P -yXx-p) P + .
B 497. a) (1 — 2x) (427 + 22 + 1) + 825 '
6) (9 - 6a + 4a®) (2a + 3) - 8a%;
B) (2a + 8x) (4a2—ﬁax+9x2)—27x3;
(B -cA)(c*-3e2+ 9)+ 8 -27.

498. 2) 0,01a* - (0,14® + 1) (0,1a% - 1);
6) 0,008x% - (0,2x — 1) (0,04x% + 0,2x + 1);
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Q499. JIoKaxkHTe * TOXAECTBO:

8)(x+a)(=x +b)=x%+(a + b) x + ab;
6)(x - y) (=x+y) =27 -y

500. IIpeacTaBbaTe B BHle MHOTOUJICHA BHPa’KeHHAES]
a)(2x-3y %5  6)(Bac+b?; ) (2a-1)°%

501. l'[penc-ram:-'re‘ B BHAe MHOT'OYJIEHA RRIPAREeHTe!

Ca)@-1)(m+)@+1)+1;  6)(2a-3)° +12a;

Bet—(c— D+ (2+1); 1) (a-b)*-3a’.

502. oxaxure *, YTO 3HAUCHHE AAHAOTO BLIDAYKCHHA HE 3aBHCHT
" OT SHavMeHEAA NepeMeHHOMH:

a) (x + 5)(w% — 2x — 8) — (5x + x2)(x — 2) + 3(x + 5);
6) (22— 8x + 6)(x + 4) — (x% + 4x + 3)2x - 3);
B) (2x — 4)8(3x + 2) - (2x — 3)(4x + 2) + 2x%;
(x-3)o=+ 322+ 9)~(x+ 1)(x - 1)(x2 + 1).

Pemure ypasae=une (503—507).

8,03, 8) (x - 1)(a= + 5) = (x ~ 2)(x + 8);

6) (2x + 3)«(x — T) =(x + 3)2x + 1);
B) (82— 1 )z-1)=322z- 1)+ Bz +T;
1) (y - 2w’ + 2y + ) =y(" - 4.

504. 2) (0,1 — x7) (x + 0,1)=2x (0,5 — 0,5x);
6) (y - 0,20 (4° + 0,2y + 0,04) = y (* - 8);

n)[ x+2)[ x+4]=%x2[%:x:'——2);

. 2.
r) [—xh%}(%x—%}+2% - [%x} .

8 505. 2) (2x + 1% =2 (x - 1) (2x + 8);6) (32 - 2)° =9 (2 - 2) (2 + 3);
B)(1-2y) 2=2(y-2)2y-3) D(x-1)2=2x2(x-3)+5.
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%)l)(i, (P -x+ 12 +x+1) = 2+ ¥+ x;
. O+l +a+ ) (x-1) = 2t +10x.
$07. 2) 0,5¢% - (0,5¢ — 1)(c + 2)=1;

6) -y +2)0,3y — 1)= 1- 0,3y

_1 1,2 1, 2.2_ 2 '2).
B)(x 3](x+3) x 3 r)5x (x+1)(5x+

508. ITano aBa nponseesenns: 11 - 44 u 16 - 32. Ha Kaxoe 1HCI0
HAJ0 YBEIHIHTS KAMKAEIA M3 9eTHIPEX MHOKHTENef, 4ToDBI
HOBBIE TIpoH3BeReHIA OBITH DaBHE! ADPYT EpyTy?2’ '
ﬁ 509. Ha kaxoe 9acao HaZ0 YMEHBIIHTEH KaX /bl U3 Ye TRIpEX MHO-
surenet 25- 51 u 31 - 40, aro6el HOBEIE npousnezlenua Opin
PaBHH npyr Apyry?

VI'IPA)I(I-IEI-IH!I n.nsl noaroplsl-lml £

510 Haiigmre mepuMeTp H Momam; durypst, nmﬁpmgﬁﬂ""
Ha pucynke 42, ecou r=0,8 m.

111w

5 1

r) —E+—+— 3+i+—1—
7 17 27 T1T 27 )

%511.Bmcnn-re. ‘ /?\
; 2
a) [2-%] -8%-(1-3%-1,5%
i 1,1 1(2 1) (1) 3r
3 2 6 2(8 2 3}’
y .
1Y 4 1 1 1
"’( "1 '3‘(5-‘1’)' TS
Puc. 42

513.

. Haligure Henasecraniii YywieH NPONOPIAN.

a)2:x=T7:10;
B)6:5=0,9: 3x.
IIpeacTaBbTe HECKONBKAIMH cIOCcofaMH OAHOYJIEH B BHAE
npoH3BeAeHUuA ABYX O,II.'HO"IJIeHOB CTAHAADPTHOTO BHAR:
a)36a%  6) 30x B) —18a'%?5;
r) 10023, n) 2n°; e) —%x‘y“-

0)1:4=3:(x+2)
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3AAAHUSR ANS CAMOCTOSTENLHOR PABOTHI

Bapuant I
1°, BHYHCIRTE 3HAUYCHHE BHDaKeHUust 3x% —x+2, ecn
x=-1,3.
2°, Hadfiapre cyMMy, PASHOCTD B HPOU3BEACHHE MEOTO-
wrenosa’+a-3 u a®-2. .
8°. Yupocrure Bolpaxcenue: (3 + x}3 — x) + e
4°. Pemnre ypasHetne: (x — 5)}(x + 1) =x%-13.

Bapuanr II
1°. BiuncimTe a5adeRye BRpaKenus a° ~3a + 1, ecxm
a=-1,6.
2°, HafizuTe cyMMy, pASHOCTS M MPOMSBEJeHNEe MEOTO-
anenoBn’—n-2 u n?-1.
3°. Yupocrare suipaskerue: 25 — (5~ )b + ¢).
4°, Pemure ypasnenue: (x — 2)(x + 4) = x°

Bapunant III
1°, BHYHCcIHTE 3HAYEHHE BRIDAKeHH A c?-2¢+38, ecam
c=-1,2, '
2°. HailauTe cyMMYy, PARHOCTE B IPOM3BEACHHE MHOTO-
gmenos 2a°-a—1 u a® + 2.
38°. Vupoerirre Bripaserue: p — (2 + pX2 - p).
4°. Peminre ypasrenwue: x° + 3 = (x — 1}x + 3).

BapuanTt IV
1°, BiuucaRTe 3RAYCHNAE BHpakenns 22— 22+ 3, ecan
z2=-2,1,
2°. Haﬁnu're cyuuy, P&3HOCTD H nponsnenenne MHOTO-
ugenop e +2¢+1 u 2+ 3.
.3 .Yupocrmnnpamenne.xz-—c + (¢~ x)}c + x).
4°. Peniure ypasrenme: x(x — 3) = x2 — 5x + 4.
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Butpasicerua ¢ nepemernbiMu HOABMIACH TOFAA, KOTAa IUCIA
Havaam 0603HAYATE He TONBKO adpaMn, Ho K 6ykBaMn. [lepsoie
Takpe 0003HaAYEHNA BeTpeuaorca v JAuodadTa
(111 =.), HO OHHE He NOXYUWIN MAPOKOTO PACIPOCT-
parernda. He cpasy yeTaAHOBHARCH ANA 00IOero A [\
ynotpelieHna B 3HaKK AeiicTeuii. ErnnTane neit-

CTBHJI CIOXKeHHU A ¥ BLIYATARASA 0003HAYAM PHCYH-
 KOM, TOROOHBIM ABYM HOT&M, HAVIIHM B PASHLIX HATTPDABICHRAX,
' OHM NMHCAJIM CHPABA HAJICBO.

Crenenu yncen ¥ BHIpaskeHRI paHbIlie HA3HIBATH, HOALIYACH
CA0BAME kKeadpam n Kkyl. Hanpumep:

@' — KBaApaTO-KBAADAT,

a® — KBaxpaTo-Ky6,

at— Ryﬁo-nyﬁ,

e cteae

HexroTropeie eBponeiickae MaTeMATAKH XV B. «IITIOC» U «MH- .
HyC» 0003HAYAIH GYKBAMH D H M — HepBEIME GyKBAMH JATHH-
CKHX ¢10B plus u minus. 3HaKH «+» U «—» ppén B 1489 r. U. Bua-
MaH, 3HaK YMHOXeHHud (X) — V. Oyrpea. 3HaKK YMHOXKeHUA () 1
u fenenus (:) seén I, Jeiibann.

Ilepeaa xHHra M0 MATEMATHKE, HALIGUATANHAA  9p 11
B Poccunm,— <«Apupmeruras JI. Marguwukoro gp.9

(1703 r.). B Heil ABYUNEHE, KOTOPEE TENEp: ApH- w
 HATO mucaTh 2x + 1 u 3x — 2, 3aNUCLIBANUCE TAK: +4R+2
2R+ 11 3R + 2. Kpaapar nepeMenH0#M 0603HAUA- BgFiR+2

ca OyksBoit ¢, xoaddunuerT 1 He onyckancA.
" YMHOXATH TAKHE BRIPASKEHHA NPeJIATANoCh CTONOHKOM,

CroOKH AJIA 3aNUCH MATEeMATHYECKHMX BHIpAXKeHUI epponeik-
CKHe MATEMATHKH Hauaan ynorpeSnars B XVI B. CHauasa BBeIR
KBaApaTHHIE cKOOKH, N03Ke — KPYTJnie K (GUrypHuie.

Emé go cepepunsl XX B. ANA SaNACH BHIpasKeHUN UCIOAB3O-
BAJIH He TOABKO KPYIVIBIe CKOOKH, HO M KBaAPATHRIE H PUrypHBIE,
Ilmcank, HATIpUMeD, TAK: :

a - 2{b + 3[a - 4(a - B)]}.
CoBpeMeHHEIe MaTeMaTHYECKHE TEDMUHEL 1 CHMBOJEE XOPOINO,
- ¥ROpPAOYEHB! HAMHOTO yaobHee NPesKHNX.
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% IIponseegenne HeCKONBKAX OAWHAKOBRX MHOHTEJICH HASHE-
BAIOT CHENEHBI.

a'=g;

Ecrmn>1,100" = @-2-02"... 8.
N e

n pas
CpoficTBa cTenenell A HATYPAILEEX m | 1
kLI am.q'= am-m; a™:a"=a™" @)™ =a™™;
" a®.
(ab)*=a™b"; [2) =, b%0,
b) . p®

BripaxxeHuA OLIBAIOT ¥UcR08bie U € RepeMeHREbiMmt. Ecin BrI-
§ pakeHHe He COAEPHCHT HHKAKUX ZPYruX JeficTBmil, KpoMe clo-
¥ KeHMH, BRIUMTAHES, YMHOKEHHA, BO3BEAeHNA B CTelleHD H e~

JEHHUH, ero Ha3EIBAJOT PAYUOHAALHIM Suipaxeniiesn. Pagno-
HANBHOE BHIpAMKeHEe, He coaepiKalee JeHCTEAA AeIeHUA HA BHI-
paseHMe ¢ nepeMenHolt, HASKIBAIOT YEAbLM GOIDANCCHUEM.

JBa neanIX BEIpasKeHUsA, COOTBETCTBYIOINUE SHAYEHHE KOTO"
PHIX PABHE NPH MOOHIX 3HAYEHHAX NepeMeHHEIX, HASHBAKT |
TOMNAECTBCHHO PABHEIMM, HJIH TOMKIEECTBeHHBIMH. JIBa TORAE-
CTBEHHO DABHLIX BNPayKeHHA, COeTUHEHHEIC 3HAKOM PABEHCTES,
00pas30BEIBAIOT MowJecmao,

IIpocTeiimine BHpakeHNd — YHACAA, IepeMeHHbIe, HX CTele-
HH WK npou3Beleq na, HX HasmBaloT o0HouIEHAMY. '

Hro6H BLINOJIHEATH YMHOMCHAE OfHOWIESHOB, MEXKAY HAMU
CTABAT 3HAK YMHOICEBWA H IOJlYyUeHHOe IPou3BeicHUe NPUBO-

. BAT K OAHOWIEHY CTARZAPTHOrO BHAR. UTo0R RO3BECTH ORHO-

' 4JI¢H B CTeNeHb, HY>KHO BO3BECTH B 3TY CTENCHL KAXKABA MHO~

. JUTENL OAHOYNICHA K HalifleHHBIe CTEHeHN NePEeMHOKHATh,
CyMMy HeCKOBEHX OJHOWIEHOB HASLIBAIOT MHOZ04ACHOM. '

- LA yEobeTBA RAsKAETH OZHOUISH TAKKE CUYHTAIOT MHOTOWICHOM, -
CrxnagbiBad MEOFOYICHH, MOJIb3YHTCA NPABHIOM DACKDHI-

: THA CKOGOK.

_' HTo0b YMHOMET > MHOTOYWICH HA OFHOUICH, HYXHO KayKIbIA

;7 “.neH MHOrOWIeHA YIMEO)KHATE HA JAHHBIH OAHOY/IEH H PesyanrTa-

" THICJIOHUTH, UTo0kr yMHEOKHTL MHOTOUNEH Ha MHOTOWIeH, HyJK-

© HO KQYKABIA WIEeH NIepBOro MAOTOUIeHA YMHOKHTD HA KA ablil

§ 1/IeH BTOPOTO H N0 YYeHABIE TPOU3BEAEHNS CIOMKUTD.

Wi B Tk GRS o A e P R R LR e i HEF e

SHETE

P

Ll L,

B Dt oY - - CH

B I T TRCI PN T WL
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Bonpoctol ANA COMONPOBERKM

1, IIpuBeHTEe NPHMEDPH TACIAOBRIX BEIPAKeHUH 1
BHIPAYKEeHPH ¢ NePpEMEHHRIMHA,
2, Kakve BHIpA’KeHHUS HASHIBAIOT PAIMOHATLHEIMET
" 3. Kakue BEIpaeHHA HA3RBAIOT ONeNLIMA?
4. TlpuBepuTe NPEMED BHIPAKEHUA ¢ MOXYILAMHE,
8. Uro Taxoe cTeneHb; OCHOBAHNE CTeNeHH;
TIOKA3aTeJIb CTeNleHn?
6. Yto raxoe roxaecrso? IIpuBeauTe NpAMEpHI.
7. Urto TaKoe TOXKAECTBeHHOe HpeobpazoBanue
BHIpAKeHHiA?
8. Kmxpoe su TOMXASCTBO ABISETCA PABSHCTROM?
9. Kasxkoe M paBeHCTBO ABIAECTCH TOXISCTBOM?
10. Kaxne BHpa)KeHHA HASHIBAIOT TOXAECTBEHHO
PABHBEIMH, MJIH TOXKASCTBeHHBIMI?
11. ChopmMyaupyiiTe OCHOBHOE CBOMCTEO CTENICHH.
12. Chopmynupyitre NPABHIO YMHOKEHRAA creneHel.
- 13. TTo KakOMy DPABHAY BOIBOAAT B CTENEHD CTEIIeHb?
14. TTo KAKOMY UPABANY BO3BOAAT B CTENEHb
nponspeaenne?
15. Kak BO3BOAUTS B CTemeHE Apobn?
16. Yro Taroe ogHowAeH?
17. Yto TaKoe oHOUNECH CTAHAAPTHOTO BHAA?
18. Yro rakoe KoadpdrouenT ogaoaneHa?
19. Yo HA3MBAOT cTeneHbI0 OAHOUYICHAT
20. ChopmMmyanpyiiTe IpaBHJIO BO3RCAECHUS B CTENIeHb
OXHOYJEHA.
21. Y7o TaKoe MHOroUNIeH; TPEXWIER; ABYUAeH?
22. Kaxue 4ieHH MHOTOYJICHA HASHBAIOT TOZOCHEIMUAT
23. Kax 3AIHECHIBAIOT MEOTOWICHEL B CTAHAGPTHOM
BHAae?
24. Kax crkaageieaioT MHOTO9IeHR? Kax BRUATAIOT
+MHOTOWICHEI 7
25, ChopMynupyiiTe NPaBHIO0 YMHOMKEHUA
MHOI'OYJIEHA HA QAHOYJIEH.
28. CoopmynupyiiTe NpPABHIO YMHOMKEHI MHOTO'LICHOB,
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X FTOTOBMMCA K TEMATUYNECKOMY OQUEHUBAHWNIKD

TecroBuie 3agavua Ne 3

1. Kakoe n3 BrupakeHuii ABIAeTCSA MHOTOYJICHOM:

2
a)(x+y)2; 6)x2+y2; B) z_. r)xz:y’? :
: ¥

7
2. 3anpmuTe B CTARAAPTHOM BHJ[@ MHOTOWIEH
32— 1-Bx-4x®-T+5x-2%+8:
a) B+ 6) -3+ % B) —x° - x% r)— 22,
3. HaiiguTe cTeneHb MEOIOUJIeHA
4,5x% + 8x - 2,522 - 6%
a)8; 6)1; B) 2; r) 6.
4. YIpocTuTe BLIPAMKeHHAS '
(2a + 3b) + (7b - 3a) - (8a — 6b):
8) 13a — 4b; 6) —9a + 16b; B) Ta — 16b; r) —32a + 4b.
5. Buinoanute ymaO®enHe (x — 1)(x + 1): '
a) ¥®-2x+1;6)x%2+1;  B)x% r)x®-1.
6. BequcanTe sHAYCHHe MHOTOYICHA (!0,6.1r:3 + 0,4.1:3,
ecnhu x =0,2:
a) 0,8; 6) 0,08; B) 0,008; 1) 0,0008.
7. IIpu K&aKOM 3HAYEHUH X PASHOCTH MHOTOUNEHOB
5x% - 9x + 17 m 54° + 4x + 17 pasna 13:
T a)l; 6)-1; B) 2; r)-2?
8. BanumuTe B BUAE ABYUACHA FUCIO, KOTOPOE IPH Ae-
JICHUY Ha YHCJIO m Aa€T 4acTHOe 8 M OCTaTOK I
ay8m+r; 6)8m-r; B)8r-m; r)8r+m.
9. Pemnre ypapaenue x(x + 1) — x(x — 2) = 3:
a)-1; 6) 0; B) 1; r)2.v

10. Kaxoit MmEOrousieH Hajo CAOKHTL ¢ MAOTOLICHOM

a® - a® + 8, arobm moayunts a? + 3:

a)a®-a% 6)a®-a% ) 2d%-a?; 1) 2¢® -a®?
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Tunosbie 30AGHNA K KOHTPONBHOM paore Ne 3

1°. BriynexuTe 3HaUYeHUE BRIPAKeHHA 3x%-2x- 6,42,
ecnu:
a)x=3; 6)x=-1,2.
2°, BanAIATE B CTAHIAPTHOM BHEAE MHOTOY[eH:
a’+2a+2-a+5+38d%
3°. HajiguTe CyMMY H PA3HOCTH MHOTOYJIEHOB:
a)n-2n-1un’+3; 6)3x%-2xy+1° n52%+2xy-2y.
4°, Hatiaure KOPHE YpaBHEeHAA:
P+3=gy+1)
5°. BLITOJARTE YMHOMEHNE BRIPAMKeHMH:
a)2¢% m x+y; 6)a—2b u a® + 2ab + 402,
6°. YrpocTHTe BHIDAKEHHE:
2) 5x%(x — 8) + 15x%;
6) 3a(a® - a + 2) + 3a® - 6a%;
. B)(2x — 1)1 + 2x) — 42,
* 7°. Pemure ypaBHeHHe:
a)(x—- 2)(x+3)-x2-x;
6) (3y — 4}y + 1) =y(8y +1).
8°. PaccrosHre Mex Ay npucransmu A 1 B ropra mpoxo-

AT 0O TEeYeHHIO 34 3 9, 2 MPOTHB TeYeHHs — 3a 4 y, Haitan-
'Pe paccTosHAe OT.A 10 B, eC/IH CKOPOCTE Te4eHHS — 3 KM/4.

9°°, loxaxuTe, YTO 3HAYCHAE BRIPAKEHUSR
3ab + 6((2a + b)a + 5) — 3a(3b + 4a)
He 3aBHCAT OT 3HAUCHAA NePeMEHHERIX.
10*. Hoxaxxnre, 9T0 €cau @, b, ¢ — nadpr, To pas-
HOCTH
(ab + ac + be) - (ca.+ cb + ba)
_ KparHa 18. '
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CBO# 931K — 3T0 GOPMYNbI.

C.B. Kosanescxas
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~ Pajiomonie MAOrOuTenoB B aToff ruase BH y3HaeTe 0
BA MBEOXETEIN — ONeDAIH, 06~ ‘ 6
paTHAT YMHOXEHHIO MHOTOWIe- 22 > Eﬁ ) .
BoB. Kak BH y:Ke 3Haete, pemasa !

PasHEIe 3aHa¥H, UHOTAA YMHO- e CNOCOOE rpynanposs;

JAIOT AB& HAH Golee gucel, a _

AHOFIA — PACKJIAXBIBAIOT AAH- bopaey . pacy

HOE YHCHO Ha MHOMUTe . Io- YMHOXSHNS;
ZoBHEIE 3a7aUR BOZHHUKAIOT B e MDHMEHGHIM DAsHLIX cniocolos
HpH ZpecipasoBAHAN HEeTbIX A1~ PAINONEHHA MHOTOMAOHOB HA
refparuecKuxX BRIDASKEHMIL. MHOXHTENN.

§ 14. bimecenve
OBLUEro
MHOXMTENS
3A CKOBKM

. BHI yXe yMeeTe PACKJIAZLIBATE HA MHOXKHTEIH HATYPANLHEIS
_uncia. Hanpumep,

(15=3-5,120=2-2-_2-3-5,1001=7-11-13.)

- Ha MHOMHTENN PACKAAARBAIOT H MHOTOWIEHH. Pasioxumo
MHOZ0UNEH HE MHOXNUMERL — DTO OSHAUACT 3AMEHHMTH €ro Ipo-
n3BeleHeM HeCKOJIbKHMX MHOTOWICHOB, TOM/IeCTBeHHEIM TaHHO-
My MHOorouneny. Hanpumep, MHOrOWwIeH x° — 1 pacKiagsBaeTca
Ha MHOXKHTeNH X + 1 H x — 1, crefoBaTeILHO, TOKAECTBO X< — 1=
=(x + 1Xx — 1) — cnpasexanBo.

OanH A3 ciocoboB pasIoKeHKA MEOTOWICHOB Ha MHOKHTEIH —
8btHecerue o0ugezo MRoxumens sa cxobxu, PaccMorpuM ero,
Kamastit wien MEOrowiena ax + ay HMeer o01pit MEOXKHTEINE 4.
Ha ocHOBaHHMM pacnpeZelHUTeJbHOrO 38KOHA YMHOXEHHA
' ax + ay = a(x + y). 910 03EAUAET, UTO JAHHEIH MHOIMOWICH aX + ay
. PABJIOMKEH HA JBA MHOKHTENA: a B X + ¥,

. JipyTHe IIpEMepH:

4ab — 2ab® = 2ab - 2 — 2ab - b= 2ab(2 - b), ,
8x+6x%-9x%=8x.1+8x.2x-3x 3x°=8x(1 +2x - 3x2).
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Y1obu yGeRAUTHLCA, HPABMILHO JH PABJIOKEeH MHOTOUNEH Ha
MHOMKUTEIH, HY’KHO BLHIONHUTS YMHOAEHHE IOy TeRRBIX MHO-
mureneii. EcaH Becé BepHO, TO B pe3yApTATe KOJKeH no.nytmma
JAHHLIE MEOTOUYAEH.

Huoraa npuxoguTca pacKaaAbBaTh HA MHOMHTEIN H BLIpa-
sKeHHusA, EMelommpe o6muil MEOrowIenHbilt MAOKHTEaL. Hanpu-
Mep, B BEIpaXEHUR a(b — ¢) + x(b — ¢) 06t Mroxurens b — ¢.
Ero rakixe MOXKHO BHIHOCHTD 38 CKOOKH:

(o@-a+x0-)=@-Kat )

C@Xmmmnemﬁﬁome?]

OAMH U TOT XK€ MHOTOMAIEH MOXHO PASNOXHUTL Ha MHOXMTENH NO-PasHo-
My. Hanpumep, -

4t + 2032 = 225 4 a0y,
4x* + 2ax2 = 22(22> + ax);
41 + 2ax2 2x2(2f +a).

Kak npasuno, crapalo'rcﬂ BLIHECTH 32 cxoﬁklﬂ TaKo#H oﬁu.mﬁ MHOXUTESE,
yToGHl B CKOBGKaxX OCTANOCH NpocTeiwee supaxeHue. NMoaToMy Yawe Bcero
B kauecTee koadhPuULMenTa obero MHoXMTENA 6epyT HanGoNbLINI OGLMIA
Aenvrens (HOA) x03dGMUMEHTOB Beex 4neHOB AGHHOMO MHOMOMAEHA WM
vx MoaynReis. Ho He Boeraa. Bce 3aBUCHT OT TOTO, C Kakoit UeNLIo packna-
ABIBAIOT HA MHOXUTENN MHOTOMNEH.

Mycib, Hanpumep, Ha.n.o RaiTY 3HaveHme Bupaxenus 4xt + 2ax® npu

YCNOBWW, KOraAa 2+ —é-a =0.

Yrolbl MCNONLIOBATL YCAORWE, 3TO YNPKHEHNE MOXHO DeflMTL Tak:
42+ 2022 = 4¥(e? + S 0)=4*-0=0.

3nech BuHeceHo aa ckobiu ve 2x2, a 422, Torna e croBKax MMeeM Bbi-
paxeHWe, 3HA4EHWE KOTOPOro M3BECTHO U3 YCROBUA,

Mpoeepbre cebq

I

. Kaxme BHIpasKeHAd HASHMBAIOT MHOTOWICHAMHE?
. Uro 03HAUACT <PASIOKHTE MHOI'OYJIEH HA MHOMCHTENH S ?
. Kax MOXtHO pasyo:XNTh HA MHOXHETE/IN MECTOUYJIeH ax + ay?

. Ha ocHOBe Kaxoro 3akoHa HelicTBEH BHIIONHSIOT BHHECE:
HHe 33 CKOGKHE 06Imero MHOKATENA?

WNH

'!;.J’.I.I‘I,JJ', R

s,
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CZ Bunonuum smecre! )

1. Pasosxure Ha MEOMKHTEIN MEOrouner —6a + 24a¢ - 9.
v Pemenne, -6a%+ 24a— 9 = 3(-2¢% +8a - 3),
mwn —6a® + 24 - 9 = -8(2a%- 8a + 8)..

2. Paznoxxure HA MHOKHTENN MHOIOWIEH
15ab* + 10a%® - 5 a®? - 1512
v Pemenne, 15ab* + 10 a%p® - 5% — 15 a*b®=
=5ab®. 3b% + 5ab®- 2ab -5 ab®- a®-5ab?- 8a®=
= 5ab%(8b% + 2ab — a® — 3a%).
8. HokaxkaATe, 9TO YHCAO 1915+ 19™4 meaurest Ha 20.

v Doxasareascrso. 19+ 1914=19". (19 + 1) = 19¢. 20.
. Hochepgnee nponssefenue geautca Ba 20, No3ToMy AeARTCS
Ha 20 ¥ gaBRag cyMmma,

4. Pemmnre ypaBHeHHe 5xi-x%=0,

v Pemenmne. 5a - x®=x%(5x ~ 1), nosromy panuoe ypasne-
HHe PaBHOCHJILHO YPARHEHUIO x3(5x -1)=0.

IIponapeneHne peyx Yncesa paBHO HYJIIO TOTAR, KOraa Xora Ont
OAHO M3 HUX PaBHO HYJIIO.

3uaunr, x3=0,o'rcmnax=0, mm Sx—-1=0, orcriona x=0,2.
O rBeT. YpaBuenue umMeer apa Kopss: 0 1 0,2,

Beinonnurte yermo IS

-514. Hafizure ofmuit MHOXKHTEIL MHOrOU/ICHA:
a)cx + cy; 6) ax - azy; B) nx + ax;
r) 2ax + 4ax?; x) 6y - 9cy’;  e) —ack + .

§15. PasnosrHTe Ha MHORKHTENH MHONOUNEHE! U3 NPeALIAYIIETO

yHpaxxKHeHUS.
516. IIpaBHIBLHO JH PA3AOKEH HA MEOXKUTEIH MHOTOUIEH: -
a)ay — By =y(a - 5); 6) cx + x=x(c + x);

B)-9+8x=-338+2x); nma®-a=a@®-1)?

*
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517. Paanosxmre Ra HPOCTHIE MEOMITIEH umcna: 45,121, 150, 819,
BrirecHTe 3a CkoOKK o6mmit MAoxkHTeRDb (318—521).

518. a)xa + xb; 6} 2m + 2p; B} ép =+ ip;
 rab+3b% ) 4b% - 2ab; e) 6x% - 2x,
519, a) 222+ 3q; 6) Tn - 14n2; B) 5p° - 5p¢
_ r)12a¢ + 126; 2) 13x — 26y; e) 15ab + 45c¢.
ﬁ 520, a)ax—ay; 6) m%x + my; 8) néc - nix;

1) 8a%x - 2ax; B) dey’ - 2c2y; e) 10a°x + 5a°x2.
521, a)a’b®-6abY;  6) 5%z +20a2% B)-12x - 1527
r) -3a% - Gab; n)3a°+6a5+a 3 €)2y -8y -y -
€)627 - 828+ 32, m) '~ 4a® + 82 |
‘Paanoﬁnn-reb Ha MAEOKHTeaH MuorowieH (522—524).
522. 2) 2ac” — 8¢%d + dacd; 6) 3acx — 6a’x — 9a%c?x;
B) 8a*x + Ta?x® + ax®; r) 10n? c - 15nc2 20nc°;
1) 3x° - 8x%y — 12xy%; e) ~2a°x® - a®ext + Bacx?;
&) —5c + 1202 — % x) —6py® + 8p%y — 4p%.
B 523, 6)0,5% + 22~ 1,52% 6) a%b — 2a%° + 3ab® — ab?;
B) -mPx + dmx? + 3mb; r 0,'7:«:3 -1,4x% + 2,12 - 2,821,
524, a)3x(a+b)—2y(a + b); 6) 3(2x + 5)+ x(5 + 2x);
B) Sa(x - y)+ 3(x —p); r) 2(m* - 2) - x(m - 2).
525. BaruncanTe sEAICAERE BRIPAKEHAA:
a) 12,3x + 12,3y, ecar x = 0,28, y = 0,77;
6) 2,68x + 2,63y, ecim x = 0,16, y =0,84;
B) x% — 1,8x, ecau x = 11,3;
r) 5,24x — x%, ecom x = 4,24,
526, Hoxamure, uro:
a) 167 + 1618 genurca na 17
6) 512 ¢ 510 menmrcd HA 13;
B) 49° + 7 gesmrca na 350.
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B

527. ITonbasyaces pucyBkoM 43, moacHH- e b __¢c_

' . TeTreoMeTpPHYECKHH CMEICH TOM e :
cTBa: 2 .
am+bm-+cem=(a+b+cyngnano ) j

JOKMTEeNBHEX 3Eavernii 6, b,cum.

Puc, 43

- Pemwre ypasnetue (528—529). o

B 528. a) x(x - 3)=0; 6)y(5-y)=0; B) Bz(c+4)=0;
) 2x(5 — 2x) = 0; DN2-12x=0; e)dx?+x=0.

529. a) 2¢% — 22=0; 63 -2=0; ®) 4P=8y -

D12t -6x=0; W10 +x=0; ¢) bxf- 2x =05

§18:%=8x; w)x=2% 2)1,5x = b,

Pa3oskHTe HA MHOMATENM MHOTOWIOH (530—337).
#% 530. 2) 3a% + 2ab~5a;  6) Ty + 8252 — Oy
B) 5ac? - ac® — 3a%c; r) 8azt — Taz® - 4a2.
531.a)4a2—5ab+a; ﬁ)3x2+8x2y—x2; ,
B) -7m2 - m%z +m% T) —x8 - 10:«:“112 - 22
532. a) 4a%p3:t 5absc2; 6) 9x3yz4 + 7x‘y223;
B) 18a%c%x — 9ac®xc®; 1) 15mn’y + 45m®nd.
533. a) 15a¢°mxt + 20a%m3x® - 25a‘mx;
6) 32x%y%z - 8x%y2® + 162234
B 534. 2) 0® + 8a%x - 302 — a* + 2a;
6) 3x° - 2ax® + da®x tax -t
335. a) 0,8ax® + 0,2a2x* + 0,42%%° + 0,6a%x%;
6) 1,2a%%* - 0,6a%%c* + 1,84%%*;
B) 10,5b%* + 1,56%c2d% — 208%:24. |
536. a) 144x%'® + 36x%y'%  6) 1690%%% - 49 a¥%'%;
B) 529a¢'%m® - 464*0%°; 1) 576n%0x% + 240 n' 72,

-



5) _z_'asxlo -3 44,7, ) _fj_xsyls +ix18y5.

5 7 T
Hoxaxure, 9T0:
a) 25% _ 952 penpreda-Ha 100;
6) 813t — g% Jeautca Ha 6480;
B8) 779 + 3. 7% geanrca na 490;
r)37% +63- 37% Jeaures ga 100.
Paznomnare Ra MEOKUTENN BhIpaxeHne (539—542),
#3539, 2) x(a—2)+ y(a-2); 6) 2(x + ) — 3(x + y);
w Ba@+1)+5ae%+1); naf@-o)-(a-¢fP
540. a)(x+ 1)% - 2x(x + 1); 6) 8(a’ - 3) + (a® - 3)%
B) 2y(y - 6)° — 3y(y - 6)% 1) 5b(a + 2¢)° + 2b%(a + 2¢)°.
541, ) x(a-b)+3y®-a)  E)Uz-y)-3aly-=x);
8)3(2x - 5)— 2x(5 - 2x); TV (m - n)’ - m(n-m);
2N Na—4)>%+@-a) e) 4(b - 3)2 + 5B(3 - b).
3542, a) (4x - Sy)x + 2y) + 2u(x + 2y);
6) 5a(3a — b) + (b — 3a)ba + 2b);
B)(a+b)(x —p) + (b - a)y - x);
r) (2a + TbXa — 5b) — (8b — 3aXa ~ 5b).
ﬁ;‘iaﬁi, BitecuTe 3a CKOOKM THCIOBON MHOMKHTEND:
a) (5x+10%  6)(3-12p)%  B)(da-4b)%
)16y + 12x)%; m)(15-51)% ) (6x~8)4
544, BroiHecuTe 38 CROGKH MHOEHTED:
a) (ab? - a®?;  ©6) 223y + 4xh’; ) (~6a — 2ab)’;

F"‘m . Fnasa 3
537. a) 3,244°c" - 6,484'%'%;  6) 28,9m%0x'% - 57,8m*®x13;

2
r) (-2x% + 4x%% ) (-;-azb%ab’*’) :  e)(0,525-0,32%)2.

| PemmuTe ypasrenne (545—547). _ B
545. 2)0,52° - 1,52°=0; 6) 3(dx - 1)2— (1 - 4x)=0,

M6, 0)32+6(x+2)=12%  6)x%-6(x-3)=15;
) x° - 5(x% - 2)=10; r) 2z4 - 7(z® - 3) = 21.
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547.

548,

.549.

G LY

BrIuucanTe:
8,72-2,41--2.41-2,72
a) 24.1.1,4+24,1-1,01-241. 141

1,83-27+1,8-63+2,83- 74+2,3-26

¥

1.8.-5,7+1,8-4,3 .
7,6 -4,6 -6,7-8,5+7,6-5,4-6,7-1,5
8) 0.4-23-0,4-13 ’
17,3 - 2,4 - 3’27 * 1,2 - 8,8 * 3,27 - 3,4 * 17’3
r) 12,5.8,7+3,2-12,5-10,9.12,5

BrigecnTe 3a CKROOKH O0IUY MHOMKHTED:
8) 8alx — 2) + 8b(x — 2) + 4¢(2 - x);

6) x%(2x + 8) + 8(2x% + 8x%) + 3458 + 2x);
B) 2% — 1+ Ba(x® - 1) + b(1 - x®);

1) (2x ~ 1)x% + 1) + (2% - 1%2x - 1) + (1 - 2x)}(x + 2).

Hpeacrasbre B BMAC NPONIBEACHMA:

a) xn+1+ x"; 6) a™— am+z; B) xk+1 + xk+3;
3 ak+2;
- (8ﬂ+2)2.

r} ym+5 - ym; n) 4xn+ﬁ + 12xn+1; e) gak'i'ﬁ -
é) 82n+1 N 42n+4; QR) 32n+1 + 9n+2; 3) 15n+5

mmu-_n

crapine chiHa Ha 28 JeT?

8) 6x® + 3(:1:2 +7)=21; 6) ‘3,7y2 -2(y—1,3)=2,6;
4_1 CaY— e 3 2,1 3\ _
B) 2z 33(62 ‘ 3)=2 ) —-i—x +3(2—x y=1.

—

3a.natm 551-553 penmre ¢ DOMOIILIO coowmcmylomnx
ypasuenuii n guarpamMm.
1. Cuir B 3 pasa Mmaagie oToa. Cuomo JeT oTHY, ecld oH

$52. Ha rpysoByio MAIIMHY HAPY3UAN B 4 pasa Goabie rpyaa,

yeM Ha npuien. CKoJIbKO NEHTHEPOB BATPYIHIH HA NpH-
1Ienl, ecaH Ha HéM OBLTO Ha 12 11 MeHbITIe, YeM Ha ManipHe?

533. Ha rpysoByio MalInHy HATPYSHJIH B 4 pasa Gonvime rpysa,
yeM HA npyiel. CROJABKO NeBTHePOB HArPYSNIH Ha MANIH-
i ' HY, €CHH H& MAIITHHY ¢ IPANEeNoM BMecTe Harpysuin 40 u?
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§15. enocos

TPYNNUPOBKU

2o

TN T il L —pTET——— - . )
Pa3zoxuM Ha MHOXKHATEIN MHOrOWIeH ab + ac + xb + xc.
CrpynnumpyeM ero 4jeHH TaK, Yrobnl claraeMue B Kaxxaol rpym-
nie uvenn oSuIRi MAEOKATEND (@b + ac) + (xb + xc). BroiHeceM na
nepBol rpynnkl 3a cKoGxH ofmuit MHOKHTENDb @, K3 BTOPO —
obmuEl MHOXEYEAL X, NONYYRAM Brpaenne a(b + ¢) + x(b + ¢).
CraraeMsie 3TOro BHpaKeHHd nMeloT obmu#t Maoxurens b + ¢,
BHHECEM €ro 3a ckobxm, moayaumM (b + c)a + x).
VYxazaHHEBIe IPeoSpasoBaARNS MOXKHO 3aIHCATH IeNOYKOi:
ab+ac + xb+ xc=(ab + ac) + (xb + xc) =
=ab+e)+xb+c)=(b+cHa+ x).
Taxoit cnocob pasnoxkeHNs MHOIOWICHOB HA MHOMKHTENN Ha-
- 3BIBAIOT CROCOGOX ZPYNNUPOSKY.
_ 3aMeuaHue. PacKkIaasnasg HA MHOXKHTEIY NPEACTABICH-
Hbill BHIIe MHOTOYJIEH, MOYKHO CTPYIIIMDOBATH €70 WISHH HHAYe:
ab+ac+ xb+ xc=(ab+ xb) + (ac + xc) =
=bla+x)+cla+x)=(a+ x}b+c).
ITonyunnm Taxoil sxe pesyabTaT.
PaanoxuMm Ha MAOKUTENH MHOrOUWICH an + cn+a + ¢!
an+centate=n(@a+e)+la+c)y=(e+ecXn+1).
3amucuBaTh cCyMMy @ + ¢ B BEZe 1(a + ¢) HeoBasaTeNbHO, HO
'CH&4aJIa, 9T00N He AonycKaTh OMHG0K, MOKHO IIMCATh H TaK.

- {@ Xmmnem&ﬁom:ﬂe?]

Y106l BOCNIONL30BATECA CNOCOGOM MPYNNUPOBKIK, MHOIAA NIPVXOAUTCR
OAMH YNIEH DAHHOTO MHOTO4NEHA NPEACTABNATE B BUAE CYMMbI UIW DASHO-
CTI OAHOY/IEHOB. HYTOOH PAANOXUTE HA MHOXHTENM TPEXEH X2 + Bx + 6,
aanviuem opgHounex Bx s enpe 2x + 3x: ‘

P52 +6=22+3x+2x+6=(x2+8x)+ (22 +6)=

= x(x + 8) + 2(x + 8) = (x + 8)x + 2).

NoaotHbe NPeobpasoBaHMs TAKCKS MOXHO BHINOAHATL, MCMOAL3YS TOX-
. ARCTBA, NPUBBASHHEIE B YripaXHeHun 578.
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- fporepobre ceGa

'I

1. Yro 03HAYAET ¢DABNOMKHATL MHOIOY/ICH HA MHOMKUTENN » ?

2. Kaxue cioco6l pa3IosKeHns MEOTOWISHOR HA MHOKHTEIN
BHI 3HAaeTe?

8. PacckaxkmTe, KaK 'pacma,nusam'r MHOTOY/JIeR HA ﬁnom-
T cnocoboM IPYIIHPOBKH,
y Bunosimum smecrel

1. PasnoskpTe HA MBOSKETEIH MHOTOMWICH:
a)3c - x? + ex - 8x; 6)2-a-x+ac+cx-2c

BRSNS

|

v Pemerne.
i _ ~ 2 ~
a) 3c—x2.+cx-3x—(3c+cx)-(x +3x)=
=¢84+ x)-x{x+3)=(38 + x)c - x).
6)2-a—=x+tac+cx—2c=2-a—-x-2c—ac—cx)=
=2-g-x-c(2-a-x)=2~a-x)1-e¢).
- Orper.a)(3+x)c—x) 6)(2—a—xX1—o).
2. Pemmre ypasrenne: 2y° — 8y + 10y — 15 = 0.
v PemenHne. :
PaajioycuM eBYIO 9aCTHh YPABHGHAS HA MHOMKHTENN;
2y% - 8y + 10y - 15 =0, y%(2y - 3) + 5(2y — 3) = 0.

. (2y—3Xy2+5)=0, orcrona 2y —3~0aboy’ +5=0.
Kopnewm mepsoro ypassneHHd gangerca y = 1,5, a Bropoe ypas-
HeHUe KopHeil He MMeeT, T&Rmyz;&— 5.
OrBerT.y=1,5.

Boinonnute ycrno

5584. PasioikATe HA MHOKHTEIH BHDAKEHHE:
a)(a+1x+(a+1)y; 6)x(2—c)—y(2-c)
B)p—n+c(p-n) r)(x+y)2+x+y.

585, IlpaBuabLHO AW BEINOAHEHO OpeobpazoBaHUe:

ax+Tx+a+T7=(ax+a)+(Tx+7)=
=a(x+1)+ T(x+1)=(x+1)a+ 7)?
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5566. Pacriajnpasdg HA MHOMKHTENIH MHorowlen ax + ay + bx +
+ by + x + y, yuenux nomyunn supaxenne (¥ + yXa + b).
Karywo ommbRry on gomycrra?

IlpeacTaBETe BHpaXkeHHe B BHAe npondpegenus (557—=560).

557. a)x(a+1)+y(a+1) 6)m(3—x)—-m(3-x)
ByeHy+alc+y)y nax-y—-x+yg.,
558, a)x+y+a(x+y); 6)x(a-b)+a—b;
B) 2a +c{a — b) — 2b; r) bx — 2(x + y) + Sy;
n)ax—ay = by - x); e) n(x + y) — mx — my;
&) (x +y)? - 4x — 4y; x) 8x + 6y - (x + 2y)°.

859. a)a(x+y+2)+bx+y+2); B)a(z—x+1)+z-x+1;

_ Bym{a-b-c)+nla-b-c¢); rynfa—b+c)~a-+b—ec.

B 560. ) a(x+8)+bx +8)+ ox + 3);
: ) m(a—2z)—n(a—-2)+ 2(a - 2);
B) x(a2 - 5)_.+ y(lu2 - 5)+ a’-5;
pmx—my+n(x-y)+x-y.
Pagjio:XHTe HA MHOXKATeIH MHOTO4seH (561— 563).
581. a)ax—ay+bx-by; ) 6)ca—cx+ na—-nx;
a)az-z2+ac-cz; A r)5a- 10+ ac— 2e.

Q 562. a)2ax —bx+10ay - 5by; ©)10ax — 4ay + Scx — 2ey;
B)8mp+mg-3np~ng: r)ac+bec+a’+ab.

' 563. a)x°+ax+ xy+ ay; 6)3a® +12a%-a-4;
B)a® ~ an—8a + 3n; -85+ 3% -9;
,n)4x2-4xz—5x+5z; e)a3+a2+a+1;

8 6a-5ax-8a+8x; m)x®+x¥-x2-1.

Q 564. BrruHciaHTe 3HaUeHHe BRIPAKEHNSA;
a)x3—9x2+x—9npnx=19;
ﬁ)mz-mn—2m+2nnpnm=0,35ﬂn=0,25.

565. Brruncamure:
a) 20,5-17+ 79,517+ 20,5 - 0,28 + 79,5 - 0,28;
6) 42,22 - 42,2 - 41,2 + 57,82 - 57,8 - 56,8.
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Pemute ypasneane (565—567).

& s66.

567.

a)x(x—15)+3(x~-15)=0; ) y(y—-2)-72- =0
B)x°-8x2+x-3=0; ) ®+ 4%+ 8x+12=0.
a)22% - 3224 2:-8=0; 6)x2-5x2+2x-10=0;
B) 2 +32+5y+15=0; r)3x°+9x%+x+3=0.

IIpeacraswTe B BUAe Mpouapegenua pupakenne (568—574).

568.

569.

A 570.
571.
572.

‘ 573.

' 574.

a) 4a% — 402 - 8a + 32;6) 3x2-3xy+3y2—3xy;
B) @ + a® — a® ~ a¥; r)a3+a2b—azc—abc.
a)a’-ab—4a+4b; - Glax+3+38x+a;
Blac+b—-bc—-a; r) 8m — bx + mx — 3b,

a)ax+ay—az+nx+ny—nz;
6)a+b-2—ax—-bx+2x;
n)2ax+cx—6ax2—3c'rz+2ac+c2;
r)xzj-Zx—ca-zc—cx}ax. -
a)az? —bz®-bz+az—-a+b;

6)a+ b+ ax® + bx® — bx - ax;
n)ax2+bx2+ax—cx2+bx—cx;
r)ax2+bx2—bx—ax+cx2—cx.

a) 2am + 3mx ~ Tm — 2ac — 3cx + Tc;
6) 4ax’ - ax + 5a — 4bx® + bx — 5b;

B) 9c3x? + 2¢%x — 3 + 0x®+2x—1;
r) 4abe? - 4ac + 4b + abc’x —acx + bx.

a)x!-at+ adx-ax®+ ctx - acd;

6)aa—a3+x3—x2+a2x+ax2;
B) 2%+ 12 + xy? + 2%y + 2’2 + Pz
ra®+a+ab®-a?b-b-bd.

a) 23+ %y + 2%y — 2 - xf - %
6) 22 -3 +y — ¥ — oy — 22
B)0,9ax + 1,2:\:2 - 1,2ac — 1,6cx;
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3 a2 1 12 5 2 4 :
r) 3 ax’y 13 x+ 13 a“xy i3 ay.
§75. PasnoxnTe MEOrOUJIEH HA MHOKHTEIH H BHIONHHATE OPO-

& 576.

577.

578.

BEpKY:

a) 15a%mx — 20am ~ 21ax + 28;

6) a® + 10ab - 20a - 0,1a - b + 2.

Hoxamxure, 1ro: _
a)2%.35+2%.3%_96.35_26. 33,uenn'rca Ha 420;
6)5'°. 719+ 510 75— 5%. 710~ 5% 78 remyrrca ma 1200;
B)211.36 27,3697 g4 o1l g4 Aenwres Ha 150.
Horaxwure, 4To:

a) 210.31% + 28. 3124 210, 310 4 98 310 1o nurea na 300;
6)5'¢- 815 - 55. 3% + 5. 3% 59. 318 porea na 11;
8)-7'0. 2104 7%. 21— 78. 2104 77. M pesmrren na 45.
JOKAKATE TOMNESCTBO ABYMA CHOCOGaMM:

8) ¥ + (a + b)x + ab=(x + a)x + b);
6) x% — (a + b)x + ab=(x — a)Xx ~ b);

B)a2+(@-bx—ab=(x+a)fx—b); -+

r)xz—(anb)x—ab=(x-a)(x+b).

579*. llonpaysce ToxAecTROM w3 3afayn 578, pasroxATe Ha

MHOXHTEIN: ) -
‘a)x?+(2+3)x+2-3; 6)2%2+6x+5;  B)yP+Ty+12;
r)22+8z+3-5; ,n)12+3x—10; e) x% — x — 65
&) a®+ 3ab + 2v%; ®) 2x° — Txy + 3y°.
CrenaiiTe nmposepry.
Pemnre ypasnenne (580—581).

B 5805 a)xx + T)—2(x+ N=0;  6)3x(x"1,5)+ 6(x—1,5)=0;

3)2-13(324‘4)—8::2— 32=0; r)y4—3y3+y=3,

581*.a) x® - 52° + x = 5; 6)132 - 18 - 22(z— 6)=0;

B)z5+23+z—224—232=2;

Naxt+s22+6x2+x2+5x+6=0, .
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"--l Buramcanre (582—583).

| 1,2, 2 8). py-48 1),
562. )= 25 + 2 6)3-5—+(—77-), B) 44*(‘55)’

1 1Y, 12405 _3
| I 3 L4 9 - ..1— . f— -
|883. @)= +(-1.8); 6)0,7+ (-__10), B) 3 +(-2,8);

| 02 +¢03); 2205+ [_%); e) 1,5+ (_%).
.| 384, Kaxoe u3 yTBep:KACHHH BEepHO:
g a) ecya |a} < b, To @ < b; 6)ecraa < b, Toa <b;
. B)ecut |a| <|b|, roa <b?
| 585, CroIBKO CYMECTBYET MEBIX TMCEN, YAOBICTBOPAIOMMIX He-
\__.. basencrso | < 57 O6oanausTe HX HA KOOPAUHATHOHA NDAMOH,)

| §16. xeagear

ABY'WIEHA

Pemas pasaugnbie 381494, YACTO NIPAXOAUTCA YMHOKATE ABY-
uneHnl Buyag +bua—b,a+ bua+bnap. Urobu 8 Takux
CAYIAAX MOYKHO GBUIO CPA3Y HAIMCATH OTBET, NOJEe3HO 3AIMOMHHTh
TOXRAECTBA, KOTODhIC HASLIBAIOT QOPMYACMU COKPRULEHHO20
ymroxcenun. PaceMoTpUM HEKOTOPEIE X3 HUX,

VMHOKHM ABYWIeH ¢ +bHa a + b

at+blat+bdb)=a"+abtba+b"=a"+ + b, CnepoBraTenbsno, -
(a+b)a+b)=a’+ab+ba+b’=a’+2ab+b%Cn
@+b)’=a’+2ab+b°

_ﬂ Rnanpa'r ABYSJeHA PaBEeH KBaAPaTy NEPBOTO ero wieHa
ILNoE yABOSREOE HPOR3BEISHHE IePBOro Ha BYopoil nioc
KBAZPAT BTOPOTO U.JIEHA.

JIOKa2aHH0Ee PABECHCTBO — TOYKAECTEO, €0 HASKIBAIOT GopMY-
rod xeadpama deyinena. IHonn3yack 1o, MOXKHO CPA3Y 3ANUCATD:
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Cx+p)i=2xP+2-2x y+if =4+ 4y + %,
(@-3c¥=a?+2-a-(-8c)+ (~-3¢)* =a® - 6ac + 9c°.
IIpoMexyTOYHKE npeoSpasoBaHHA MKeNATeJILHO BHIOJIHATD
YCTHO, TeM CAMEIM COKDAaIIlaAeTCH 3allUCh:
(m + 5a°b)% = m? + 10ma®b + 25402
ITo dopMye KBaApaTa ABYS/IeHA MOMKHO BO3BOAHTD B KBAJ-
PAT M100LIe ABYUJIEHBI, B TOM Uliciea —b, —a+bu —a—b:
(@~ b)°%=a%+ 2a(-b) + (-b)* =a® - 2ab + V%,
(—a +b)% = (—a)® + 2(—a)b + b% = a® — 2ab + b°,
(~a - b2 =(~a)? + 2(— a)-b) + (-b) = a® + 2ab + b2,
SanomanTe dopMyITy
(@-b’=a®—-2ab+0%
PopMyNLI KBAAPATA KBYWICHA MCLOJAL3YIOT H B «00paTHOM
HANpABIeHHHA»:

(a®+2ab+ b2 =(a + b);
. E— 2ab + b2 =(a - b).
(| 2 |Xomure amars em Gomnme?)

dopmyny (a + b)2 =a® + 2ab + b? vacro

~ Ha3LIBaOT GOPMYNON KBEAAPATA CYMMB ABYX ' a —tal o
" supaxenmii, a (@ —5)° = a®* - 2ab + b2 — ¥
KBAAPATa PAa3HOCTH ABYX BHIPAKSHWA. T 2
s a“ |ab

Ana nonoxutensHeix ywcen a u b dopmyny
(@ +b)® =a®+ 2ab + b MoxHo aokasaTs reo-
METPHUYECKK, KaK NOKA3EHO Ha pucyHke 44. Tak -~ §
& noKasLiBanm elE apesHre rpekn. Beasno- | ab b2
waakL k8aapaTa co CTopoHoit @ + b paBHa cym-
“Me nnowanei Keaapatos a> n b2, atakxe fpa-
MoyroneHuKos ab v ab.

CywiecteyioT 1 apyrue GopMynbl coxpaméunor:o YMHOXEHWA:

(@ +1)® = a® + 3a% + 3ab® + b%;
(a - b)® = a® - 3a%b + 3ab? - b°,

Puc. 44
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ﬂpoaepb‘re ceba

. l Yemy paBeH Rna,upa'r AsyuieHa?
3 : + 2. Yemy paBeH KBaAPAT PASHOCTH ABYX Bupamem{ﬁ?

i : + 3. Moxer qi GHITh OTPUIATENBHEIM THCIOM KBAJPAT passo-
CTH ABYX uncen? A pasHOCThL KBAAPATOR ABYX YHMCEN?

&G'Q

l Bospeaure B KBapaT ABydIeH 3x — c.

v Pemexnmue. (3x )2=(8x)*-2.-8x-c+c?=
=9x? ~ 6xc + ¢

: 2 2

!2' ¥Yupocrure supaxkesne (2n + 3)° — 4n°.

' v Pemenue.(2n+3)° —4n*=4n2+12n+ 9 - 4n®=
=12n+9.

3. Hpe,qc'ranbré B BH/le MHOTOUJIEHA BHIDANeHYE:;
a)(2+o)? 6)(m®+2n)?
V’Pemenue.a}(2+c)3=23+3- 22.¢c+3.2.¢2+%=
=8+ 12¢ +6¢% + ¢
6) (m? + 2n)% = (m?)® + 3(m?)* - 2n + 3m?(2n)? + (2n)% =
=m% + 6min + 12m%n2 + 8n2.

4. TlpencraBbTe BHpaKeHMe B BUAE CTCNCHH JBYUJIEHA:
a)1+8m+16m%:  6)9a%? — 60ab’c + 100b*;
8) 27x% + 54x%y + 36xy% + 84°.
v'Pemenune.a)l+8m+ 16m2=(1 +4m)2;
6) 9a2c? - 60ab®e +100b* = (3ac — 10b%)%;
B) 27x% + 54x%y + 36xy° + 8% = (8x)* + 3. (8x)% - (2 +
+8-(32) - 2y)?+ 2y¥=@x+2py)°.

Beinonuure ycrué B

586. Kakomy 'rpexq.neny TOXASCTEEeHHO PABHO BHpaKeHNue:
a)a+x)% 6)(x+1)% B)(x—-1)*?

887. Bossemure B RBa,mpa’r ABYUNEH:
" a)l+e; 6)1—-2x; B)a—n; rIx+2. .
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588. IlpeacraBsTe B BHAE CTENEHN:
a)l+2a+a% 6)x®— dyx+4y%
r) 922+ 122+ 4; n) 25p2 + 20px + 4x%

Boasepure B KBaapat asywieH (589—592).
589. a)a+c; 6)x+y; Bn+2;
BD1l+ab; ept+3qg €)2x+4;
590 )m+2; 6)2a+55 B3+
m2-a; e5-x% él-ab;
Q591. ayax+5; 6)a + c%; B)n+ 2a; |
- B ba+3b; €)1+ 2abe; €)4n+ 3e¢; |
592, a)3¢-5; 6)ab—2e; )3a-T¢;

na-x  m8a-c%  e) 2% - 3ext.

B) 16 — 8¢ + ¢;
o)y - 14y + 49,

r) m-l—?;
®)3a+b.
rx—1;

w) cqg — 2p.
r) 3x + 2y;
k) -2 + Sac.

IlpepcTraBnTe B BUAC MEOIOWICHA BRIpaxkeHue (593—596).

503, y(m+2(m+2);  6)@+pX3+p)
8)(2a+bX2a +B); 1) (5 + )5 + o).

594. a) (n +%)(n +—§-) ; 6)(+0,1)(p+0,1)

B) (2a° + 1X2a® +1); D) (1 + 2y)1 + xp).

595. a) (b + 3% 6) (b + 4P B) 2m - ¢°)%
1 2 2 3 \2 R
r) [EHZﬂ S [g"”gp) ;  e)(4¢°+5p).
598. a)(3a - 5)3a -~ 5); 6) (4x° — 3y)(4x% - 3y);

B)(1,3x° - 1)(1,3x® - 1); 1) (2,5ac - x*)(2,5ac - x%).

897. Noxkaxure TOMXFZECTBO:

a)(@-b’=@-a)% 6) (—a - b’ =(a + b)%
8)(a+ b2 -2ab=a®+b% 1)(e+b)?-(a-b)=4ab.

ITpencraBssTe TPEXUNEH B BHAe KBaapata AByuneHa (598—599).
598. a)9 - 6x + 2% 6) 4x* + 25y% — 20xy;
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B) a® + 4a'b + 4% 1) a?b® + 36¢2 + 12abc;
2) 16m® + 24m® - 9; e) 40a°® — 46 — 100a*°.
599, 2) 90+ 6ac + % 6) x* — 10x2 + 25;
| B)4m’+4m +1; r) b* - 66 + 9.
Yupocrure Bepaxerne (600—601).
! 600. a)(x - 3%~ x(x — 6); 6) (m + 5)% — (n — 5);
8)1—(2a - 1)% NZ+1-(1+2>2
601. a)(x—2)%+(x~B}x+T); 6)3(a-1)+8a;
' B) y(y + 22) — (x +y) ) (6 +4)° - (b - 3)°
PemnTte ypaBuenne (602—603).
anz a) (x - 2)2 = x%; 6) By + 5)*= 9y
B) (¢ — 7)2—c —7 r) (6 - z)z—z + 86;
B 3(x— 2) =3; e)(2x— 1) +2=0.
603. a)(x+ 72+ x%=0; 6) —3(x - 5)2=-3;
B) (x — 4)>=8x + 16; r) (5 - y)° = 10y + 25;
m(1-22)7°+42=0; e) (38 - 5x)% = 25x°.

peacrasbTe B BUAe MAOTOYNEHA Bhipaxenue (604—G606).

Beos a)(x+3y)%  6)(m+5ab)%  B)(T+ads
DEx+®% DEA+yE e (Bxf -y
605. a)(0,2c-p%% 6)(1,2+2¢%% B) (4x? - 3y%%
@®-8%% m@* -  C-x+yHE

1 2 1 Y
606. a) (-E—Zczj; 6) [— 0,3x® +Ic];

1 2 2
B) (—gc—0,5azj; r)( m® -1- x)
607. IlpencraBbTe B BHAE CTEHEHH: .
a) 2% + 12x +'36; 6) 121 - 22y + y%
' B) 9a% ~ 30ab + _25b2; : r) 16m2 + 16mn + 4n%;

1351
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5)0,25x% — x + 1 e)-——a 24 ab+9b° '

éﬁ 608 3Bamenure 3BE3A0UKY OAHOWICHAMM TAK, YTOOH NONYUHAOCH
TOXAECTBO:
a)(*+0)°=c?+2b+b% 6)(a+*)P=a’+2am+=;
B @x-%)f=0x2—%+1; r)(*-3bx)’=%-6abx+x
609 Haiiaure sHaYeHHE BHPAYKEHHA:
a)(a - 5)° — a(a + 8) npu a = 0,5;
6) (3¢ + 0,5)° ~ (3¢ - 0,5’ mpu ¢ = % ;
B8) (2x - 5)% - 4x% — 20x npu x = 0,25.
Vnpocrure upaykenne (610—611).
ﬁ 810. a)(a + 5)® - (a - 3Xa + 3) + 10a;
6)(2c - 12— (2c + T2c - T) + Be;
8) (3a — 2b)% - (2a — 8b)° + 5b%;
r) (4a + ¢)? + (a% - 4c)? - 170,
811. a) 3(2x - y)® - 2(3x - y)® + 625
6) 1,5(ac — 2x%)% - 2,5(x2 - 2ac)%;
B) 11¢% - («% + 3¢c)® - (8x% - 0)%;

2 2
2 2
I') 10 - (502"3) + (3“2"‘3‘) ..

ﬁ 612. Brrumcaure sHavenue BRIpAIKEHHAA:

a)(2a - 5)° - (2a - 5)(2a + 5) npn a = 1,5;
6) (6x — 2) (6x + 2) — (6x — 2)? upu x=0,5;
B)2(x - 12+ 3(5 - x)® + 14x upn x = 2;
10,5 (2¢ - 3%+ 0,75(c + 4)? npu c = 2.
613. JoxkaxHTe TOXKIAECTRO:

a)(a+ b+ (a~-b)%=2(a®+ b7y
6) (2a + b)® + (a - 2b)% = 5(a® + b?);
B) (3a + b)® + (a — 3b)% = 10 (a® + b7).

Q 614. Haiizure xopens ypasHenns (614—616).
2)(x-6P=x(x-8); . 6)23-x)’=x(2x+6);
B) (2x + 5)° =4x% + 21; r)(1,2x - 1)°=1,44x* - 1,4;
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N@x+82=(3x-4% e (6x-57=9(2x+1)%
615. a)(x - 5)° —x(x+ 3)=12: 6)(8z+1)°- Qz(z+ 6)= -1;
8) (0,2y + 3)° ~ 0,2y - 3)* = 0,8;

r) [-g—x—l)z - E%xu] [%x—l),

616" a) x2+10x +25=0; 6) 422 — 12x + 0= 0;
B) 1 + 1642 - 8242 =0; r)%x2+l+x=0;
n)x—9—§16—x2=0; ' e)2x+25+0,04x2=0.

. 617. Berumcnure, HCNOJNBL3YA (GOPMYITY KEARPATA ABYWICHA
a)11%  6)99% 81013 r)202%
m52%  e)61% 9194 w81
Q 618. ITpu xaxux 3HAYEHAAX ¢ B b paneﬂc'rnd (@a-bP=(a+ b)2
BepHO?

619. IToramxuTe, YT0 NPH MAJILIX 3HAYCHHAX @ NPHONMKERHOE
pasencrso (1 + a‘)z = 1 + 2a Bepwuo. Ilonsaysacrs UM, YCTHO
HaiiguTe nprOIMKEHHBEe 3HAYEHNR BHPaKeHHUI:

a) (1+0,001)%; 6)1,003% 8)0,99% r)0,998%

620%. Vcnonszya Tompgectso (a + t))2 = a2 + b2 + 2ab,
JOKAMHTE, 4TO;

a) KBaApaT CYMMEI ABYX MOAOMKMTEIbHBEIX YHceX Goibire
CYMMLI HX KBaJpAaTOB;

6) kBaspAT CYMME! ABYX HPOM3BOJBHBIX UHCEJ He MeHbIIe
MX YABOEHHOTO [IPOU3BeACHHA;

B) eCJIH CyMMa ABYX YHCceN AeanTest Ha 2, To Aenurca Ha 2 1
CcyMMAa HX KBaJpaToB;

I) eCJIM CYMMBI ZIBYX HATYPAJABHHX PASHBIX YHCEJ OAMHA-
KOBEHI, TO CYMMa UX KBaJpaToB Gyser rem OGosbine, 9eM MEeHB-
Ie HX Npou3BefieHNe.

" 621. Mokaskure, 4To KBAAPAT HEUETHOrO YACHA, YMERBIICHHBI
Ha 1, resarea Ha 8.
622, Nokaxure, YTO CYMMAa KBAAPATOB TPEX HOCASOBATENLHBIX
IeALIX Yices He AeTHTeS HA 3
623. Toxznecrso (a +b+c)=a?+b%+c®+ 2ab + 2ac + 2be
HOKAIKMTE IBYMS PASHBLIMM cocoGaMH H 06LACHUTE eTo'Teo- |
MeTpHYeCKHH CMHBCI, NONL3YACH PUCYHKOM 45,
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Q 624.

625,
626.
827+

- 628,

29

630

Henoassysa TOMKACCTBO, NPABE-
JAEéHHOE B IpeALIAyINed 3agade, ©
3AMHHINTE B BHAE MHOTOYJEHA

BEIDAJKEeHHe: b

a)(x—y+5)% 6)(x+2y+32)5
B) (x+ y2 + 28)2.

IIpeacTaBLTe B BUAE MHOTOUYNE-
Ha:

D@15 6) @ 1 -

B)(@*+a™% N -x5 Puc. 45

o (Lem o) o (Ler-an).

3adava an-Kapxu (XI3.). Ectu @ = mn, To nokamuTe, ITO

2
JNEHHEKIX BLIpAMCEHHINA.

m—n\? m+n :
[ ] +a n[ 2 ) —a@ — BCeraa KBajpaTH ONpeje-

3adana JK. J. Jazpanxea (1736 — 1813). [IpoBeprTe TOXK-

AeCTBO:

(A3 + B2 +cg)(Af + B3 +Cf)—(A-A1 +B-B+C-C P =

=(A-B, - 4,B)? +(A-C; -4, -C)? +(B-C, - B, -C)?.

Hoxa:xure popMyny Kyba apyaneua:
(a+b)®>=a®+ 3a% + 3ab? £ b°.
Toansysck e, BosBeAnTe B KYO AByunen:

a)x+3; 6) 4a +c; B) 1 -ax;
r) m? + 2ac; Nx—-y e) %c—xz.

IipeacraBLTe BHPaXKeHHUe B BUAE MHOTOWICHA:
a) (x + 2)% 6) (y - 2)° B) (22 —1)%
r) (8x+1)%; NDm-2n%  e)(2a+3)°%.

l'[pe,qc'l'anb're MHOI'O4YJIeH B BHAe CTemeHH:

a)a®-3a%+3a-1; 6) 8y° - 864% + 54y - 27;

B) 27x% + 10822 + 144x + 64;
r) a® — 15 a® + 75a%? - 12585,
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631. Jloxamure TOAACCTBO:
a)(a + b =a®+b° + 3ab (a + b);
6)(a - b)®=a® - b® + 3ab (a - b).

632. Joxaxmre, 7T0 eciiz cyMMa (PA3HOCTH) ABYX HATYDATBHLIX
gHce AJINTCH HA 3, TO A cyMMA (PASHOCTR) UX KyDOB Tax-
e TennTcA HA 3.

ﬁ 633* JoxauTe, IT0 cyMMa Ky0OB TPEX MOCAeAOBATEABHAIX HA-
TYPAJBHBIX YHCE] AeTHTCH HA 3.

634. IlpeacTaBbTe B BHAE MHOIOMJIEHA BLEIpDAMKeHHe!
a)(2a+3c)%  6)(ab+0,10%  8) (0,26 - 1)%;

r) (1a2 +2c]3 5 &) (3x—iy2 ]3 ; e)(—ab%c® - a®)?,
2 3 2
Pemute ypasaenue (635—636),
635+, a) (x - 1)® = x%(x - 3);
6)(x+1)°=x%+3x%+ 2.

636%. a) (x ~ 2)° + 62° = (x - 2) («% + 22 + 4);
G 6+ 2% - 66 = (x+ 2) (2% - 2x +4).

637. Haiigate cymmy unoroqnvenon (637-—633)
| . a)8a®+2a+Tua®-2a*+a-3;

6) 1,52 - x2—x%m 2,508~ 1,525 — 2% + 3.
' | 838, a) 2ac® - 8a® = c® m 8a’c - 3¢ - a® - 2ac?;
. 6)7,3+1,8x~ 2" udx®—2?-2,8¢-5,3.

i |689. KaxoBa BepogTHOCTb TOTO, YTO NPH NOAGPACHIBAHUY MI-}
: PaNLEONO KyOHMKA BHIIIANET: a) YETHOE YHCNO OUKOB; 0) He-

YETHOE THCJI0 OYKOB; B) THCJI0 OYKOB, KpaTHoe 3; r) 9ncio
O9KOR, KpaTHOe 57 '

640. ArTOoMOOGMIE, CKOPOCTE KOTOPOIO U KM/4, 3a ¢ 4 OpPOIIEa
: paccroanne 300 kM. Berpasnre GopMyIoit 3aBMCHMOCTD U
ot t. Kax 6yaeT H3MeHAThCA SHAYEHAS U, eCJH 3HAUCHHE t

‘\ ' . ysenmumBarts B 2; 3; 4 pasa? ) )




§1%7 . rasnocrs

KBAAPATOB

YMHOMKHM -éymmy nepemermmx a !il b Ha MX PA3HOCTE.
(a+bYa-b)=a®-ab+ba-b*=a®- b’

Brauur, (@ + b)a —b)=a® - b

970 paBeHCTBE0 — TOXAECTRO. COBAMY €0 YHTAIOT TAK:

!

_I ! TipuaBenenne cyMMAE ABYX mpameum‘i oWy Pa3HOCTH
[ ] .

PABHO PASHOCTH KBATPATOB ITHX BRIPRIKG 171i1,

Honsaysics nouggp_gqgii @opuynoﬁ, ygmﬁ& €pasy 3amHCATh! .
(2a + 3c)2a - 3c) = 4a® - 9¢?,
(l-axXl+ax)=1-a 22,

JleByio n npanym wacTH AOKASaHHOMR q:opn;ym MOMCHO HOMe-
BATH MecTaMu. ITonyuum hopMyny pasnocmu keadpamoes deyx
svipaxenul: :

' a?—b%=(a + b)a - b).
. Pasnoc-rh KBATPATOR ,m;yx nnpamcmm pasHa nNpousBe-
—l JCHHIO HX CYMMBI M PA3NOCTH.

ITpreMepnt,

P 16=x2— 4% = (x + 4Xx - 4), )
25402 - ¢ —(5a)2—(c2)2~—(5a+c2)(5a c)

d:lopuy.na pasaocm Rnaapa'ron OueRb y,noﬁna ,n.na paanomerma

MHOTOWIEHOB HA MHOXKHUTEIH,
) = a -
[ @I Xorire atiaTs ém@ Gonnme? )

Ana nonoxmrencHux uncen a w b popmyhy (a + dla -~ b) = a® - v?
MOXHO NPOMAAIDCTPUPOBATL reoMeTpudecky (puc. 46). Ho aTo ToxpecTeo
BePHO HE TONEKO ONR NONOKUTERBHBIX YUCEN, HO u ans nioGuix APYrux Yu-
CEN U BLIPAXEHWHA.

UCTURHOCTL OpMYNB PA3HOCTY KBAAPaTOB CnejyeT 13 npasuna

YMHOXEHUA MHOFOYNEHOB, A 3TC NPABURD — U3 3AKOHOE ABHICTBAA CROXEHUA
W YMHOXEHWUA. 3aKOHB! CNIOXEHNA U YMHOXKOHUA YMCen — aTo ceoeobpas-
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Hblg aKCUOMbI, CNeACTBUAMHW KOTOPLIX ABNAKNTCA anrefpavieckue ToxXae-
cTBa.

- -
i
|
1

sl

] e | 3] eneen

. Mposepbre cebn
1

: :E 1. Yemy paBHO IPOH3BEAEHNE CYMMBI ABYX BHIPAYReHHN HA ﬁx
*  pasHOCTB?
* 2. Yemy paBHA PAasHOCTH KBAJPATOB ABYX BHIDAKCHHH?

+ 8. MoskHO 11 BHOPMYITY PA3HOCTH KBAADATOB BMECTO lepeMEeHHRIX
. OOACTABIATS TOGHE YHCAA, OXHOWMEHB! HIM MHOMOSLACHEI?

f 4. Kaxayio JIX PasHOCTb KBAAPATOB ABYX BEIDAKEHII MOXKHO )
! PA3NOKHTH HA MHOKATERAH?

{.§/ Bumnonuum smecre! )

1. HanpmuTe pasHOCTE KBAADATOB M KBAAPAT DAIHOCTH Bupame-
HHUR 2w x - 1.

« Pemen n e. 26)% — (x - 1)? — pasHOCTEL KBAPATOR;
(Ca—x+ 1) -~— KBAZPAT PA3HOCTH JAHHEIX BRIPAXKEHHI.
2, Saunma're B BHJE uponanenenna IBYX ABYUJICHOB BHIDAsKEHHAE:
a) a® - 4n% 6)9- 25x% 3)1—16a2c‘. °
« v Pemernnue. a)a - 4n2—a (2n) =(a — 2n)o + 2n);
- 6) 9- 2522 =82-(5x)%=(8 - 5x)(3 + 5x);
 B)1-16a%c* =12 - (4ac® ¥ = (1 - 4ac’ N1+ 4ac2)
3.IpencraseTe B BUje nBYqJIeHa BHDaKEHNE:
a) (x + 2y)x — 2y); 6) (3xy — 1}(3xy + 1).
v Pemennme. -
a) (x + 2y)x ~ 2y) = * - 2y)* = =* - 4%
6) (3xy — 1)(3xy + 1) = Bay)? — 12= 922> 1.
.- Henonbsya GopMyily pasHOCTH KBAAPATOE, TPOMEXYTOUHEIS

'BRIYHCACHUA H TPeofpasoBaHuy MOKHO BEITOJHATE YCTHO, a 38-
NHCHIBATH AUIIL KOHEYHKH DeayabTaT.
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IIpeficTassTe B BUe MHOTOWICHA BaIpaxceHne (641—642).
641, a)(x+mYx—m); G (x+2z2Xx~2); BY(Mm+4)Ym—4);
NG+akd—-a); nm)(ab+clab—c); e)(ab—1)ab+ 1).
642, a)(x—c)(x+c); 6) (a + x) (x — a);
B (2a-y)(2a+y); 1(2-3x)(z+3x) ’
B) (4a — 5b) (4a + bb); e) (Tc — xy)(Te + xy). o
643. Ha xkaxoe BRIpayKeHre HAAO YMHOMHTD ABy4JeH 6x — p, uro~
65 monyunts 36x” — p°?
644. Ha xaxoe BHIpAXCEHAE HAN0 YMHOMKHATH ZBydied 1 + 942,
wTofn noxyunTs 1 ~ 8147
645. PasnosknTe ABYUICH HA MHOXCHTENH:
a) 25 — x%; 6)a’-1; . 8) m%— 4n?%;

2
r)100a® - 9b%; 1) 1,44x%-0,01y% e -,

646. Maun Buipaxkennd 2q u 5x°. Banpunmare: 4) pA3HOCTh X
KBaApaToR; 6) KBaZpaT UX PASHOCTH; B) CYMMY HX KBaApa-
TOB; T') KBAZIPAT HX CYMMEL, 1,

Q 647. BannmmTe pasHOCTL KBAAPATOR H KBAZPAT PA3HOCTH BEIpa-
smeHul 2abnag - b.

TIpeacTaBrTe B BHAE MHOTOUWIEHA BHIpaxeHHe (648—654).

#648. 1) (4a+ 1)da— 1) 6) (2a - c)(2a + ¢);
8)(2d + xX2d — ¥); De-Na+ed;
X) Bx - X2 + 8x); e) (22 + 3b)2a® - 8b).
649. 2)(3p - gXg + 3p); 6) (m - 465 (m + 4¢?);
B) (° + X% - %) 1) (m? - nf)(m? + n®);

) (da - b%)4a.+ b%); ¢) (5 + abe)(5 — abe).
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650.
£ 651.

652.

£ e53.

& e56.

£ e57.

o33 of3er)iers)
8) (0,4a - x)(0,4a + x); ) (1,5 - m3(1,5 + m?).

&) 2(4x — 1)(4x + 1); 6) k(m? -- 2ptXm?® + 2pt);
B) (2¢ - ¢In)2q + n); r) (0,5 + 2a)0,5 — 2a) - 2%

1 1 2 2 '
— ~a-4b - 4a:6) [ Zm— 2 5m;
a) (4 a+4b]( y a 4b) 4a;0) (5 m 2n)(5m+2n) S5m
B) Ta’(1 + 3a’bX1 - 3a%); 1) —cq(c + 2gXc —2¢).
a) (¢ - 2b)(a + 26) + 4b%;  6) (m? + 3y)m? - 8y) — m*Y;

B el —(c-1)e+ 1) r) [“".1‘13“02 J[a+%c2]+§c4 .

. a)(x—-3Nx+ 3N +9);  6)(m+ 5)(m - 5Ym? + 25);

B) (4a” + 1X2a + 1)(2a - 1); 1) (92 ~ 2°)(z + 3yX3y - 2).

. Brunoannre yMHOXeHHe BRIDASKeHHIl:

a)y-x-yu -x+y; 6)~1+3a n —-1- 3a;
B)-2a+3bu -2a-3b; r)—¢c-T7T uT-c¢;
2)~0,5~2x* u 0,5+ 2x%¢e) 3,5 - xy| -xy-— 8,5,
3aMeEMTe 3BE3109YKH ORHOWIEHOM TaK, YTO0OH IONYIHIOCH
TOXAECTBO; '

a) (5m — *¥5m + %) = 25m? — 9a%b’;

6) (4a — *X* + 3x%) = 16a® - 9.

IIpeacraBhTe B BHAE NpOM3BeAeHAA: : )
a) 2% — m?; 6)a’-9; mb-ch r)l-162%;
0D ~p’n% - €0,04-2% 8 —1—a2 -m*; m)-c*+94%

. BhIaHCIHTE:

a)352-15% - 6)43%- 27% B) 1362 — 642;

) 2 2
2 1 -
r)51,5% - 49,5%  1)21,8°-1,8% o) (35) - (1-§] )

. Buuncaure Ges 'KAABKYJIATODA:

a)104-96; - -6)1007-993; =)0,95-1,05.
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FIM '

BamumuTe B BUAe MHOTOWICHA (660-662)

660,

i 661.

662,

663.

) 664.

#h 6s6.

667.

a) (2abe - 3a%) (2abe + 3a%); 6) (51° -3abc) (5x° + 3abe);
8) (4ab? + 5ac) (4ab® — Bac); v) (Bx2® + 32%) (322 - 8x2P).

a) (0,2ax - 1,2ay) (0,2ax + 1,2ay);
6) (-3a + 5x2yN3a + 52%y);

1 2 a1 2 2
B) [—z—ax--é-az ](Eax+§az ];

r) [lla—zlc)(lla-t- 21,,] )

a)(—-3x+yz)( —8x— %) 6)( -0,5ac +1,1¢3)(-0,5ac—1,1¢%);
B) (— —2qx® - 8a%x)—2ax? + 3a®x);

1 o 1 2
r) [—1—2-ac—-§a ](~IEGC+ 3a )

. Vapocrure suipakenue (663—665).

a) (0,5a — 0,4b) (0,5a — 0,4b) - 2ab;
6) 10x%y(0,2x + 2y) (-0,2x + 2p);

B) [1 x-iy](%ﬂ-z-y}(—%y);
r) (1-— 2b+1][1 l—azb] (—4b). .

a)(@-2)@+2) @+ 4). 6) (ab — ¢} (ab + c) (a%b? + cz),

B) (3% + P (3% - )/ Ox*+ yz),
1) (16a%c? + 92°) (4a%c — 82%) (4a%c + 34%).

a)(2xi-1) @2+ 1) 4=t + 1)+ 1
6) (0,1 - 2¢) (0,1 + 2¢) (0,01 +4c2)+ 16¢%;
8) 16a - Qa— ) (2a+ A da? + )

0 -———[—-3a2b)(-;—+3a2b)(—1-+9a4b2)

Ha kaxoe BeIpAXKeHHe HAJO YMHOMKHTb CYMMY 2a*? + b3
aTo6L mosyImAacs passocts 4a°x* — b%?
Haxanoenupamennemommpaanmo,lxzy—nyg,
YTOGE NOAYIRIACH PASHOCTD 0,01:::“,1/2 - 4x2y‘?
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668.

669,

670,

e

a72.

a) umeno (n + 5)% - n? JenuTcs Ha 5;
6) uneno (n + 'i’)2 - n? feawres Ha T;
B) umcno (6n + 1)2 -1 genuresn pa 12.

673.

Permre ypaBrenne (674—675).

fh 674,

675.
% 676,

6877.

678,

- HOTO Ha PHCYHE® 47, cocTaBiaaeT

Paanoxnre JBYYNeH Ha MHOXKHTOIR:

8)0,04x°-1;  6)-x%t+a%%  n)aZ® - 12145
r) -gfzm —x18 s 1) 64 + 36min?; e) a’- b+ c)z.
Horaxkure, 9T0: '

a) 602 +899%=901% 6) 652 + 21122 = 21132,

Hoxaymre, 9T0:

a) 102+ 112+ 122-132 + 14%

6) 212 + 227 + 232 + 242 = 252 + 262 + 272,
Bepro s paBeHCTRBO

362+ 372+ 38% 4+ 302 + 402 =412 + 422 1 43%

doxrasmre, 4T0O NpH KAXKA0M HATYDaALHOM SHAYCHHH N

ILromans Koabna, naoﬁpaméﬂ--

18,84 oM°, Hakgure ero BHem-
Huit ¥ BHYTPEHNHII PagHYCH,
OCHTH HX DaIBOCTS DaBHA 3 CM.

Puc. 47

a) (x — 2)x + 2) = x* + 8x;

6)(3+C)(3'—c)=3c—c2; .
B)-x’+(x+5Xx-5)=x; )y +4)y-4)-yP=18y
a)(9—x)x+9)=~x?+38x; 6)22=2z—(z+3)3 - 2);
B) 4%+ (8 — 2x)(8 + 2x) =81x; 1)9b%- (2 36X2 + 3b)=—4.
Hoxraxxure moxdecmeso IInamona (IV 8. fio H. 3.):

@+ 1 - (0 - 1)’ = 4p%.

Hoxaxure moxdecmeo ITudpazopa (V1 v, go H. 3.):

(2a® + 2a + 1)° - (24 + 20)% = (20 + 1),

HoxaxuTe, 9TO RaxmAoe HeTETHOR FATYPAILHOR IBCIO,
Gonbmee 1, ABARETCA PASHOCTHIO KBAADATOB ABYX IOCITE-
AOBATENbHAIX HATYPAILHEIX TUCE. :
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@ 679. NoxaskuTe, UTO CYMMA ABYX HOCTe- ¢
_ROBATEIbHEIX HATYPAABHBIX Uncen K - T
PaBHA DAZHOCTH HX KBajpaToB.
680. HokaxuTe, UTO KBAZPAT KAXKIOTO
YEéTHOI'O HATYPAJABLHOT'O YHCJA pa-
BeH PASHOCTH KBAAPaTOB ABYX Iie- (b-a) \b"
JIBIX YHCeN.
681. Mcnoapays pucyHoK 48 u popMy-
Ay KBAADATA PA3HOCTH, TOKAMKH-
Te, UTO B KAXKI0M NIPAMOYTOILHOM
TpPeyTOAbHUKE CYMMAa KBAAPATOB
KATeTOB PAaBHA KBAaApaTy THIIOTE-
Hy3H (Teopema [Indaropa).
682. Ucnonpsysa DPeABIAYINYIO 38889y, HANZAHTE THOOTEHY3Y
" OpAMOYTOJBHOTQ TPEYTOJNbHHEA, KATeTH KOTOpOro:
a)3cMmudem; 6)5muml2M; B)7amu 24 oM.

e T

Puc. 48

- 683*. VupocTuTe BEIDAYKEHNE!
Al-)A+)A+xHA+2HA+ 25 + 2%
6) (a — b) (a + b) (a® + b) (a* + b*) (a® + b%) (2’ + b'©).
Brrumciute (684—685).
B 684% (2 + 1) (22 + 1) (2% + 1) (28 + 1) (218 + 1) - 2%,
885%, (3 +2) (3% + 29 (3* + 29 (3% + 2 (38'% + 219 - 332 + 22,
PemuTte ypasuenue (686—689).

2 686. 2)(2x— 1) (2x + 1) =9+ 4x (x + B);
6)(3z2+2) (82— 2)=Tz+9 (%>~ 2).
687. 822 - (32 + 5)32—5)=2(5 - 2).
688. x%-(1,2x - 33 + 1,2x) = 0,2x(1,5 - 2,2x).
689. (2,5y - 2)(2,5y + 2) - (1,5y + 3)(1,5y — 3) 4x (x — 5).

/-—--——[vnmmmnlnnvm |

690. ToxpgecTBeHHE JH BHIDAYKEHUAS
a)x+2xu3x; 6)7a®-a’u6ba’; B) 3a+a®u 44%?
691. HaiinnTe Mephl IBYX CMEXHEIX yr.noa, ecJIM OAUH U3 HEX
Ha 40° 6oJmbIIe BTOpOro.
692, Haiiznre Mephl ABYX CMEKHHX yrno:r,r €CJH OOUH U3 HUX
\_ HQ 20 % menbIHE B'roporo W,
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3ADAHMS AN CAMOCTOSTENBHON PAEOTH

Bapuanr I
1°. BoapeguiTe B KBAAPAT ABYUJIEH:
a)x+3; 6) a® —c.
2°. IlpencraBbTe B BUAEC MHOTOUNCHA:
a)(ax +5%%  6)(1 +2¢%(1 - 2¢%).
3°. Ynpoctute Bripasxenue: 12ab ~ (2a + 3b)%.
4°, Pemure ypasneHRe: (X — 3)2 =(x-5)x+4).
Bapmnanr II
1°. BosBeziuTe B XBAaZpaT NBYWICH:
aym-—5; 6) x% - 2.

2° IIpexcraBbTe B BUAE MHOTOYJIeHA:
a)(cx+2b)%;,  6)(2 + 3cX2 - 3¢).

3'. Yupocrute pripaskenne: 30xc ~ (3x + 5¢)°.
4°. Pemure ypassenne: (x — 2)° = (x + 3Xx — 4).
BapmanTt II
1°. BoaeefiuTe B KBAaJIpAT ABYY/ICH:
a)3 - y; 6) a — x°.
2°. IIpeacTaBbTe B BHIE MHOMOUJICHA:
a)(2x+ab)%;  6)(1+ 4a)1 - 4a).
3°. VopoctuTe Buipaskenne: 24ma — (4m+ 3a)°.
4*, Pemure ypasuenne: (x + 2)% = (x = 1)(x + 4).

BapmranTt IV
1°, BosBeguTe B KBAZDAT ABYLICH:
a)7—a; 6) ¢’ - a.

2°, IlpeacTaBbTe B BHAE MHOTOLICHAS

a) (3c - xp)%;  6)(3 + 5aX3 - 5a).
3. Vnpocrure Bripaxenne: 9a°b® — (2 — 3ab)?.
4", Pemure ypanrenne: (x — 4)° = (x - 5)(x + 2).
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[

I , _
rIOTOBUMCHA K TEMATUHECKOMY OLEHNBAHWNIO

Tecrosuie 3apanna Ne 4

1. Haiiamre oSmuil MEOXKUTESL YISHOB MHEOPOURCHA
bGcx — 9cy:

a) 6¢; 6) 3x; B) 3¢; .r)6x. - ;

2. Kaxoe 13 npuBeféHHLIX BHIPAXKEHUH ABIAeTCS pas-
HOCTBHIO KBAZPATOB ABYX BHIpAYKeHUI: ;|

a-yh  Ox-»h BAx-p; Dx-y?

3. Kaxoe M3 OpHBEASHHEIX BEIPAKEHAHE ABJAETCH KY-
OOM CYMMHI ABYX BHIDAKeHUH:

a)a+b)’ 6)3a+b); B+b% Da+d?

4, BoapepguTe B cTemeHs (a + 2b)2:

a) a® + 4b%; 6) a® + dab + 4b%;

B) a2 + 4ab + 2b%; r) a® + 2ab + 2b>

5. IlpeacraBbTe BHIpAXKeHHE 2*-8x%+8x-15 BUAE
CTeIleHH.:

ax+3% 6)x-3% @+ -1

6. IlpeacTaBbTe B BHAE KBAAPATA ABY'WICHA BHIPAKeHHE
0,26x% + % — xy: :

a) (y+0.5x)g; 6) (y - 0,5x)%;

B) 0,252y — x)%; r) 0,5%(2x ~ y).

7. Karoii 9aucaoBoil MHOKHTENE MOXHO BHIHECTH 38
cK0OKU B Bupaskennd 60x” + 30x + 45:

a)9; 6)10; B) 15; r) 20?

8. Kakoe yMca0 HY)KHO IGCTABUTE BMeCTO *, 4TOGHE pa-
BeHCTBO (6x — 8)2 =%(3x — 4)2 CTAJIO TOKACCTBOM:

a) 6; 6) 8; B)4; r) 2?

9. Ha kaxoe BLIpaskeHHe HAZ0 YMHOYKHTE cyMMy 2a® +5 3,
yTolH MOJYUATE PABHOCTE 4a® - b5:

a) 2¢%% 6)2a%-b%  B)2%% 1) 2et+0%?

10, Peminre ypaBHeHHRE 22— 16x+64=0:

a)x=8; ©6)x=-8; B)x=16; rjx=-16.
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TocroBbIe 3a0HNA K KORTPONLHOH pabore Ne 4

1°. BrinecHTe 06I1HA MEOKHTENE 38 CKOOKH:

a) 12¢° - 18a% 6) 60a*b® + 36a® — 48a%2.

2°. PasfioykuTe HA MHOYKETe Y BLIDATCHUE!

a)5a+5b+ab+b%  6)x-3xy-2iy+T.

-8°. [lpeAcTaBbTe MEOTOUIEH B BHAE CTENeHH:

a) x> - 8x + 16; 6) 9x + 6x + 1.

4°, IlpencTaBbTe MHOTOUJIEH B BHAE NTPOH3BEACHUS:

a) 2ab + 2ac + xc + xb + be 4 bb;

6) 16x% - 25; B) (32 + 2)? - 36a°.

5°. BriuneHTe 3HAYEHHEe RHPAYKEHNA:

2xy — 2x+4y-x*npuy=2,55; x=5,1.

6". Iipeacrasbre MEOorownen 27x° + 108x% + 144x + 64
B B Ae CTEIIeHH.

7'. Pemute ypapHeRne:

2)9x%+6x+1=0; 6)48x*+ 12x=0.

8". Horasxure, uro .

13-3%+12-37+45. 3% 54 . 3° genmrca ma 270.

9™, Nlokaxure, YTO PA3HOCTH KBAAPATOB ABYX MOCTE-
ROBATEIBLHEIX HeUSTHEIX YNCeN Beeraa AeauTes Ha 8.

10", Brrqucanre:

(6 + 1)(62+ 1X6%+ 1)(6%+ 1X6'%+ 1) - 0,2 - 6%2,

e e e
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§ 1 8'¢omvn |
COKPALLEHHOTO
YMHOXEHUS

C moMomipio OPMYI COKPAIIEHHOTO YMHOMKEHHA HEKOTOpHE
MHOFOYICHEl MO HO DAS/OKUTE Ha MHOXKATE/H. Hanpamep, ZBY-
WieH X — @° MOYKHO npe.nc-raan'm B BHAE NPON3BeAeHAA 1O tpop—
MYJe pazHocmu xea@ga

-a’= (x +a)x —a).
IIpamepxr.

A= - 2=+ 2P - 2);
248 — 1 =(2axH% ~ 1 = (2ax® + 1)(2ax® - 1);

e war () o or)
0,04¢% - n? = (0,2¢) (2:; 0.2c+3n ) 0,2¢-2n).

Tpéxunenn x° + 2xy + y? i 2% - 2xy + y° packnagpmareT Ba
MHOXHTeAH no GopMyie xeadpama deyvaena:

P42+ =(x+ylP=(x+yNx+y)
x2—2xy+y2=(x—y)2=(x—y)(x—y).
IIpuMepEl.
[36+ 1222+ x2=6%2+2.6. 2+ (@2 )P =6+ 9% ]

a?ct - 2ac’x + 2% = (a:u:z)2 ~ 2accx + x? = (ac2 - x)z.

TonydeHHLIe, BHPAMKEHHS MOXCHO PASJIOMKHATE Ha MHOKUTEIH
u samucars Tak: (6 + 226 + x2), (ac® — x)ac® - x).

Muorowren a® + 3a’b + 3ab® + b MoxnO pasnoxuTs HA MHO-

sETeNn 10 hopmyie Kyba dsyuaeHa:
i.

a® + 3a2b + 8ab® + b® = (a + b)® = (a + b)(a + bXa + b);
a® - 3a%b + 3ab® — b® = (a - b)® = (a - B)a — b)(a - b).
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(| B | Xornts duars em GommeT)

PacknaapiBaTh Ha MHOXUTENN MOXHO HE TONLKO MHOTOWISHDI, HO U He-
KOTOPHI® APYTHE LieNbie BLIPAXEHN.

Harnpumep, (x — 3) —-at, (a- 1) +2(a-1)x+ %% — He MHoTOune-
Hbl, HO ¥1 X MOXHO NMPEACTABUTE B BUWAE MPOU3BEAESHUA MHOTOMNEHOB:

(x-8)72-a*=(x—8+a’x-3-a?);
@-12+2@-Nx+x’=((a-1)+x)’=(a-1+x7

L - [ipoBepbTe 209

+ 1. Yemy paBHA PA3HOCTE KBAAPATOB ABYX BRIPAKeHHHA?
s 2. Yemy paBeH KRBAAPAT PASHOCTH ABYX BLIpaKeHHH?
! 8. Ha kaKkme MHOMKHTENIHN DPACKIAABNBAETCH BHIPAKEHHE
a? + 2ac + 7 .
: 4. Ha xaxkne MHOMHTENH PACKJIANLIBACTCS BHPAKEHHAS
v a? - 2ac +¢*?

TEEEGRER

» 5. Ha KaKne MHOYKHTENH PACKAAAKEBACTCH BLIPAYKEHHE
ad + 8a%b + 3ab? + b3?
W Buronumi smecre! )
1. Paanomﬁ're HA MHOKHTENN MHOTOYNeH:
2)8x>+6x+3;  6)20c* — 45422,
vPemenne. a)3x% +6x+3=3(x%+2x+ 1)=3(x + 1)}
6) 20c? — 45a%? = 5c(4¢® - 9a%) = 5¢%(2¢ + 3a)(2¢ — 3a).
2, Penrure ypapnerue x> — 4x + 4 =0.

vPemenune. x° —4dx+4=(x— 2)2.
3HAYHAT, AAHHO® YPABHEHHE PABHOCHIILHO TAKOMY:
_ (x-2)%=0.
Kragpar uKcia paBeH HYJIO TOJBKO TOTAA, KOTAA 5TO YHCIO
paBR0 0. A x - 2=0, xorga x =2, .
Orper. x=2.

3. PagnomxATe HA MHOSKHETENH MHOTOUICH:
a) 8x% + 60xy® & 150x%y* + 12545,
6) 1 - 0,6¢ + 0,12¢% - 0,008¢%.
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v Pememnmne. a) 8x%+ 60x*y? + 150x%y* + 125% =
=2x%% +3-(2x%)2%. 52+ 3- 222 . (5yH)? + 5y =

= (222 + 5y%)% = 2% + 52222 + 5yHy2x? + 57

6) 1 - 0,6¢ + 0,12¢% — 0,008¢*=

=1%2-3.1%. 0,2¢+3-1-(0,2¢)> - (0,2¢)* =(1 - 0,2¢)% =
=(1-90,2¢)}1 - 0,2¢)1 - 0,2¢).

BeinonHMre yCTHO o

693. Pasnomure HA MHOKHTEIH MHOTOWICHK, NPUBEAEHHLIS B
Tabnune.

" 2 2

Paamo:kuTe HA MHOXKHTENH BEIpaKeHne (694—700).

fh 694. a) p*> - ¢% 6) x2 — 16; B) x% — Oy%;
r) Jp3 -xt ) a? - ix% . e) 9a? - 44%,
695, a) 1- p“; 6) 25 — ,cs; : B) 0,01 - x%
r) % - -:;-cz; a) -+ 186; e)—-1+ a’bcS,

696. a) 9m® —4x%;  6)49¢% — xY B) x* — 4c%;
r) 0,01x> - x5, ) a®~0,04¢; €)1 -a%'ch,
697. a) 2% + 10x + 25; 6) xZ — 10x + 25;
| B)a?-8ax+ 16x% 1) c? + 8ex + 1642

fh698. a)a?+20m+m%  6)xP+4x+4;
B)a? + dab + 4b%; )b -6b+9.
699. a) 1 + 6x + 9x%; 6)1+x+%x2;_

8)3a®—6ab+3b%5 r)-xi+2x¢-1.,
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700. a) —4c® — 4c - 1; 6) a + 2ax + ax?;
_2_ 4. 12 1 .1
BYde —¢° — 4; 1) gx 3;7c+4.
701 0)2a-12-100; 6)1-(a-b)%
B) (x + ¢)? — 9x%c%; T(l- x2)2 — 4x2,
3 702. a) 3x - 5) - 49x%; 6)4 - (Ty - 5%
8) (0,5 — 3a)? — 16a*; r) 64n% - (1,5 - 2n)%
703. a) (3x - 2)°-9; 6)64—(a - 4)%
8) 1622 — (5x + 1)% r) 836x% - (3 - 2x)%;

D@+ 26-(a-2b)7% o) (Bx+y)P-98x -y’

704. ) (5a+ 7 - (32 +6)%  6)(12n-1)’-(3-5n)%;
B) (0,3x% — x + 2)® — 0,09x*; 1) 9(4ab? - ¢)® - (2ab® + ¢)®.
705. a)(3+ )2+ 2B+ a)+1; G (Bx-TP-2B6x—T)+1;

. 706.

707.

B) (22 - 42 -6(x>-4)+9; r)d(a-2c)’-4(a—-2c)+ 1.

IIpeacTaBbTE BRIDAKEHHE B BULE liponanenem TPpEéX MHO-
MUATENEH:?

a)8la*-1;  6)a(a® - 2P +2(x%-ad).

Pasnosxxure Ha MHOMHUTENRA BHpAaMeHHE:

a) 3a% - 3; 6) 7x2-28;  B)5x% - 20;
r0,5-0,6c% ma’n®-n%  e)at-ct

Pemntute ypasuenue (708—711).

708. a) x> - 9=0; 6) 26y° - 4=0;
12 o o 36  a2_
B) 42 25=0; r) 9 a“ =0.
709 a)x®—6x+9=0; 6)P+42+4=0;
B) 5(° - 8y + 16) = 0; r)%(xz—x+—i-)=o.
710. a) ¢®> + 9 =6¢; 6) 2 + 4 =4y;
B)2x*-2-4x=0; r)x-1=0,252%
711.a)3x2+2x+'§'=0; 6) 4% + 9=6x;

B) 2%+ 2y + 0,6 =0; r)4x®+0,25=2x.
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Paznoxare na Muoxuremn (712—713).

712. a) :chy2 - 81; 6) 0,04m2 - n4; B) % p6 -16a2:
r) —a®® +0,0001; 2)0,0144 - x%1% &) -1+ a'%%%
713. a)1—(a+b+c)% 6) (2x + y — 3)° — 4y%;

m)(5a2-a+3)0%-250% 1) (x%—8x+1)%- 042

Paznoxute Ha MEOMKHTEIH BHpakeHUe (714—715).

714. a)a® - 2a%n + n?; 6) a® + 2an? + n%
B) B - 6c4y3 + 9y6; T) 9¢® + 6¢x® + 25
B715. 9@ +3)2-(-1%  6)(Ba+ 2P - (a+p)
B) 4(x -y’ — (x + 1) N 9p + g - (o - 9%

Nx-2°+2x-2)+1; e)(3c+ 22— 4(3c+2) +4.

718. IIpeacTaBrTe BhIpakeHHe B BHJAE NpousBefeHUA YeTHIPEX
MHOMKHTe/NeH:

a)x® —xt-x+1; 6)c(c4-16)—c4+16.

717. BruuHcanTe 3HAYCHHE BHIPDAKEHHR: -
a) (5x + 1) - (5x — 3)%, ecru x = 0,7;
6) (a — b)* + 2(a — b)b + b, ecim a = 0,3;
B)17a% —34ax + 17x%, ecmma=8,Tux= 2,7;
r)(5x -3y’ + (Bx+ 5y). ecru x = 5,5 m y = 4,5.

Q 718. Brumcnure (718—719).

a) 750 . 550 _ (3525 — 1)(35%° + 1);
6) 830.9%0 4+ (1 — 72151 + 7215).

719. 8)5%0.3%0 — (151 - 1)(15!5 + 1);
6) 724. 8% + (1 - 5613)(1 + 56'%);
B) (32%2 - 2)(32%2 + 2) — 8% . 484,
1) (3 + 54°X3 - 54%) + 61%. 979,

720. CpaBHHTe C HYJIEM 3HAUYeHHE BLIDACHNA:
a)xZ-22x+121;  6)-x+ 20x— 100;
B) 2° — 10x + 26; r)—x2+6x-l"'(§. _
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- 721. IlocraBbTe BMecTo apésgodeKk TAKHE OfHOWIOHH, 9TO0H
IOJIYIAIOCH TOXAECTRO!
1
a)*—1=(a%b? ~%)* + 1); 6) 20— = (3"3 —494)(* +%);
B) * — * = (m? — %)(0,5n° +*), r) (1 + %)% =%+ 8xy% +
B (*— 1,200 = 0,04 — % + #; ) (* —*)° = 86x* — 24x%y7 + *,
ﬁ 722. IlocraspTe BMecTo 3péanodeKk TaKue OJHOUJNEHBI, YTOOL
HIOAYVIHJAOCE TOXKIECTRO:
a)x~1=(Bc—*Nx+1); 6)4a*—*=(2a% - 3c)x+ )
pym—st+x=(x-3a)% r)+r+r+8=(x+2)>
723. Ilpu Kak¥X 3HAYEHAAX m AAHHEIA TDEXWICH MOYKHO IIpea:
CTaBHTh B BHJE KBagpaTs ABYUIeHA:
a) a® + dac + m; 6)0,01x* — x% + m;
ppmxt+6x®+1; r)42% - m + 812
724. JlokaxkuTe TOXIAECTBO:
8) (a® - 2% + (2ax)? = (a% + 2H)%;
6) (@® - ¢)® + 2(a® ~ c)a® + ©) + (a® + )P = da*;
B) a®-28= (a" + x4 a® + **)a + x)e - x);
N(@+x-yP-(a-x+y)’=1alx - y).
IlpencraprTe BRIpaskeHne p puAe Npouaseaenns (725—727).
725. a)x° ~ 8x% + 3x - 1; 6)a’-8a*+3a+1;
B)a® + 6a® + 12a + 8; r) 8y — 1242 + 6y - 1.
& 726. a) m®+3m2n +3mn2 + n3; 6)x® - 8x%y + 8xy® - 5
.. B)27a® - 27a%b + 9ab® - v?; 1) p° + 6p%g + 12pg® + 8¢°.
727%, a) 272 + 64x%y + 36xy? + 84°;
6) 82® - 60x%y + 150xy° — 1254%;
8) 0,001x'2 - 0,03x% + 0,32% - 1;
r) 0,125a% + 0,75a2p2 + 1,5ab* + .

Pemmute ypaBEeHne (728—731).
728. a)xz——le-l-;']Z;S::O; 6)2% + 142+ 49=0;
| a)xg—x+-0,35—0; r)x2+—x+—1--0

16
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| 720y aP-ay+1=0; _ 6)9x%+12x +4=0;
-8)162% + 9=24z; r) 121 + 1,21x% = 24,2x,
730%a) (P +x+ 2P - (P +x-2)%=
)@+ 2w+ 1) -l +2y-1)%=0
731* a) (x — 4x* - 2x + 1)=0; 6)(2z+ 1}z* - 62+ 9)=0.
732. [lna KaKEX X K § PABEHCTBO BEPHO!
a)(x -y =22 % B (x+yP=xt+y%

733. PasnocTh KBAADATOB ABYX MOCAEAOBATENLHMX HEUSTHBIX
' BATYPANBHAIX uyncen pasua 144. Hadixure o uncna.

ﬁ 734. Cymma ,zu:yx qncesx pasHa 34, a Pa3HOCTH X KBAAPATOR —
408. Haiigmare TH yucaa. '

785. Pa3HoCTH ABYX 9nce] paBHa 21, 8 pasHOCTH X KBAADATOB —
- 1155, Hailignte 3TH YHCHA.

736%. IIpeacTaBbTe B BHAE IJOU3BEACHMA:
a) 22"~ 1; 6)a'? - 4; B) 9x2**2 — 4B 1) g4™ % - 49p?m 4,
) a® - 24" + 1; e) x2710 4 g 13 4,
/—"—[ YIIPANHERNS nnu nosToN

737 Hawm're OTHOITICHUE!

5 1
a) DOAYPASHOCTH YHACE § ¥ 7 K uxcymme;

6) cyMMEI qucent — 2 3 H -g— X HX OpOU3BeIEHHNIO.

738. B mxone HA ECTh OTANYHAKOB CeAbMbIX KJIACCOB BRIAE-
JIeHO JBe OZMHAKOBHE ITYTéBKH B JeTCKHH Jareps OTAB-
xa. CKONBKHAMH CIIOCOGAMH MOYKHO PACIPEREIHTh HYTEBKHA
MEXAY BPTHMH OTIAMIHHKAMHA?

739. Hoxaxxure, uTo 3HAUCHNE nmpamem_:'_
a) 13°-13%-137 kparno 5;
- 6) 23" - 2310 — 23% xpaTHo 101.

740. Haliaure cymMMy, paanoc’rﬁ, nponane,qeﬁﬁeu YaCTHOE YHUCceN:

a)4-10°n 2-10%; 6)3,6-10' u 2410, )
A
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PO e onon

\'T"D'FM”‘ REOEE G st w1 s v I T || TR T
BHIDOJIHEM YMHOMEEHHE MHOTOUNEHOB G — b H a®+ab+ %
(a-bXa*+ab+bH)=a®+a’b+ab®—a®b-ab® -3 =002
CireioBaTeNbHO, IPH JIOOLIX 3HAYCHUAX @ K b :

a® - b%=(a - b)a® + ab + bo).
Tpéxunen a + ab + b2 passiBaoT HenoAHbLM xeadpamom cym-’

Mbi BHIpAcKeHHI a u b (ot a® + 2ab + b? on oramuaeTcH TONBKO

KooddHuIuenToM cpeAHero unena). IlosroMy Aokasannyio Gop-
MYXy C/IOBAMH IHTAIOT TAK!

' paanoc'n. lcyﬁon ABYX BHPARECHHI panua npouanenenmg
s PA3HOCTH 3THX BLIP&XKEHHH X HeMONHOTO KBAADATA HX

CyMMBI,

BINOAHAM YMHEOMEGHNE MEOrOWIeHoB @ + bn a® — ab + b% ’

(a+b)a®-ab+b)=a®-a’b+ab®*+a’b-ab® +b®=a® + b5,
CaegoBaTentHo, _
a® + 3= (a + b)a® — ab + b°).

'I‘pexq.uenotz2 ab+bznaabmamuemubmweaapamanpasuox
cmunupa:xennﬁanb IToaroMy nOAYUeHHEYIODOPMYIY TUTAIIL TAKS

"_ cyMMa KyGOB ABYX BHPAIReHNH PABHA MPOHIBE/ICHHIO CYM-
L% mmnﬂﬁmennﬁnnenmom ua,n]iarauxpaanoc'm.

C nomoihio AOKA3AHEEIX GOPMY MOXKHO DACKIAALIBATE HA
MHOMHTEIN MHOTOWICHN!, ABNAIONMAECH PASHOCTAMH HIIH CYM-
MamMH Ky0oB.

IIpumepni. o
B8 =P - @y = - 2 + 2y + 4Py,
1+0,027a% =12 % (0,30 = (1 + 0,34%)(1 - 0,342 + 0,094%).
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[E Xormmnem&ﬂt_msme?]

DopMysTy «pasHOCTL KyGOB» A NONOXUTENLHBIX SHAYEHNA @ W b MoX-
HO NPOUAIOCTPUPOBATL FEOMETPUNECKM, KK NOKa3aHO Ha pucynke 49.

b b
Puc, 49

Ecnu yMHOXMTE Ha @ — b BHD&JI(EHHH

/] +a2b+ab2+b3 a at+a® + a%? + ab® + b4, Touonyuuu
bopmynb:

at - vt =(a - b)a® + o + ab® + by,
a® - b% =(a - bX a* + a®b + a%® + ab® + bY).

MOXHO A0KS3aTb, YTO ANS KAXA0M0 HATYPANHOTO 3HAYEHUA 72 UCTUHHA.

gopmyna:
a*-b"=(a~b)Ya" ' +a" 2D +..+ab" 2+,

BOPMYNE «PA3HOCTS KBAAPATOB» N «PASHOCTL KyBOB» — NPOCTelitune

CAy4aK aToit 0BLLeIR GOPMYNBI.

| ripovepure ceon ]

L

55 1. Kaxoe Brpa’keHHe HA3KBAIOT HEIOAHEM KBaJPATOM CyM-

-y MBI? A HENIOJIHEIM KBA/JPATOM paauoc'm?

' 2. YeMy paBHO IPOH3BEAEHAE CYMME] IBYX BLIpPAXKeHHAH A He-

‘f: TIOJIHOT'O KBAJIPATA HX PasHOCTH?

33, Yemy paBHO OPOH3BEAeHAE PASHOCTH ABYX BEIDAYKEHHH U
HEIIOJHOTO KBAJIPATA HX CYMMBI?

-3 4. Yemy paBRA PasHOCTH KYGOB ABYX BHpaskennii? Hamumma-
Te COOTBETCTEYIMYIO dopmMyiry.

» 8., YeMmy pabpHa cymMMa KyGor apyx Bupamennﬁ? Hanumure
dopmyy.

A 2o
c‘va’t"wdd’r’o’v”

LR Ar

I
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W Busnomnau smecrel ]
1. Pasno:xxure HA MHOXXHTEH JBYUICH!
a)8 - 27x3y3; 6) —a® + .
v Pemenne.
a)8—27x%% =28 — (8xy)® = 2 - Bxy)(2% + 2 - Bxy + Bxp)D) =
=(2- 3xy)(4 + ny + 9x2y2),
6)—a®+cf=—(a®-¢ ) ~(@®-c)at+a c+c2)—-
=(c ~ a)’(a - a¥c + ).
2. HalianTe nponaseaenne MHOTOWIEHOB: -2y + y2 ux?+y.

vV Pemenne. '
ITepsum# cnocob. ITo dopmyne cymmer KyfoB:

(x2 + y)(x“ _ xzy + y2)=(x2)3 + ya = x5+ ys.
Bropoi# cnocob. Ilo npasnny yMROKEHNA MEOTOUNCHOR:

P )t -2y + D) =28 -2y + 22+ 2y - AP+ P

=25+ 45,

741, Yemy paBeH HENOAHLIH KBAPAT CYMMEI BRIDAYKEHAN @ K ¢? |

742. Yemy papen EeTIONHBIE KBAAPAT PRSHOCTH Bripamenwit o 1 ¢?

743. Kax M0oxHO yOpPOCTHTE BRIpAIKEHHAE: .
a)(1-x}x?+x+1); 6)@®-a+1)a+ 1)?

744. Paznoxure Ha MHOXKHTENH ABYLICH: a) It -.;1; . 0) el + 8.

IIpeacTaBbTe B BHAe MHOTOUNEHA (7.45—747).
745. a)(a—xXa® +ax+2%);  6)(b+2)B%-2b+4).

& 746. a) (1 + x)(1 - x + x%); 6) (@ — ¢*Na® + ac® + ¢Y).
747. a) (26 — n}4a® +2an+n?); 6) A +c+cH(1-o).
Pasnoxure Ha MHQXKATENH AByLIeH (7T48—754).

.748' a)a® - ¢%; o 6)x3+l8; n)l—pa;,
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ned-64x% mn®-1; e) 27a® + b
749, 0)125-2%  6)0,001-4a% 52745 o3
0 p®+¢% n) 8 - a% e) ¢ + 8.
750. )1+ ab; 6)a®+ % B) 27 + a%b%;
()'—— ~x% np’®+1; (e)37m? +nl,

751. a)a®c® + 27x5; @—c“ +27%%  p)aSe? - 2748,
' r)a®- —b"‘c“, @-2-p%  €)0,008+ 45"
752. a)a®+8; 6) 27 + m?; B) 64a° + 2T;

2 2 2 27

r) 5 +e% RN+l iz +2h

M 753, a) - 1; 6) 8x% - a%; B) 64 + 0%’

1 33 3 1 3_.33 8 333
r)gax ¢ .!06441 YUY @) or maxz
754. a}xs-yﬁ; 6) a®+ 25 'B)a = 2% -

r)8a®-x% -~ w27-a%%  e)-84?- 278
Jlpeacraenre B BrAe MuOTOWICHA (758—757).
i 755. a) (a - 2Xa® + 2a + 4); 6) (x + m)(x2 - xm + m?);
B)(x—a’Xx*+a’x+a*); 1) (a*+ 1) a®-a*+1)."
756. a) (a® - m)a®+a’m + m2), 6) (2 + 3)(4x% - 63+ )
B) (3¢ — ) (9¢* + 8cn + n); 1) (5 + y3x25 -2 +y%.
757. B)(4+2x +x°X2 - x); |
6) (25 ~ 10m + 4m>)5 + 2m);.
 B) (9x% — 15x + 25)(3x + ).
B 7ss. HaiiguTe 3HaUeHMe BRPAKCHAS:
a)(x+1) (2% - x+ 1)~ 2%, econ & = 5,73;
6) (z—2) (2% + 22+ 4) + 8, echn 3 = 0,02.
Pemure ypapnenue (759—760).
759, a)(x— I +x+ D) =x+25
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6)(y+2)(y -2y+4)=3"+2y.
760. a)(x—3)x”+38x+9)+x=x% 6) (L + )y - y+1) ~y*=2y.

761. Haiigure nponssefeHne MHOTOUICHOB;
a)30-2n9a2+6a+4; 5)5+xznx4-5x2+25;
8)0,5a% + b u 0,25a" — 0,5a%b + b*%;

r)dm—-m? u m*+ 4m® + 16m%.

- GEN(E)

IlpepcTasrTe B Buje MHOTOUNEHA (762—766).

762. a)(a® - 1)(a® + a®+ 1); 6) (m — 1)(m? + 2m + 1);
B) (3a — 2b)(9a + Bab + 46%); 1) (Tx + 8y)N4922 — 21xy + 9P).

B 763, )P+ )0t -a2+1)  B)(P - 2aX2P + 2% + 40D
B) (3x + y}9x% - 3xy + y®); 1) (2a + 3b)(4a? - 6ab + 9b2),
#4764, 2) (40 - 2476* + b%)(2a7 + b%); 6) (1642 + dab + b)(da + b).
765. a) (a® — 2x)(a’® + 2aBx + 4x%); 6) (x% + A% - Py + Y);
B) (2a — xy)(4a2 + 2axy + xzyz);
r) (a02 + 3n)(9_n.2 - 3ac’n + a2c4).
766. a) (x®-1)% (xs + 23+ 1)% 6) (x* + 1)} (xs -zt 1)3.
Brumnonnnre ymuOKeHHe MEOTOMICHOB (T67—768).
767 ) P+cmx—xet+ch O)p- u pPtpd+
B)x—0,2 n x%+0,2x +0,04.
768. a)a®-b u a®+a%b+b%  6)a®+2b & a0 - 22% + 467
B)ch2+y2 n x“+y‘*—x2y2. .
Pasnoxure Ha MHOKATENN BEIpaskeHue (769—770).
769. a)(a+2)°-8;  6)27-(x+1)% B)(z - 1)% + 2%

3
r)64a®— (@@ - 1)% m) — 30 +(1+—a) ; e)1-(x+1)5

B770. 0)8-(a-2% 6 (x+y)’ -1
n)xs—ya—x+y;.r)a3-_-b3-aa-ab—b2.
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Brraucaure 3Hayenue Bupaskenua (771—772).

@771. a)(x+3)(x2—3x+ 9)—x3—x, ec:mx=2,5;_
6){(2x— 31;)(4.1::2 +6xy + 9y2) + 27y3, ecmx=1mny=—3,8.
1

772. a)(1+ 2x)4x% - 2x+ 1)~ 3x?, ecnm x = 5

6) 37x° — (4x ~ 3)(162% + 12x + 9), ecay x = %

B) 5x° + (8x - 2y)(9x% - 6xy + 457 + 19)°,

ec.uux=32—, y=—§—; _
r) 28y° + (5x — yX25x% + Say + ) — 612,

ec.unx——a- =1—
"V

773. IlpeacraBbre B BHAE OPOUIBEACHHUA:
a) x9 _ yau; 6) aam—S + bzl;
B) aﬁn-l-s _ c36--31'3; ) x12n—3 +6 4y27+3n.

774. JIoRaXuTe TOXKAECCTBO:

a)a® — %~ (a - b)(a® + v¥) = ab(a - b);

6) a® - b° = (a® - b®Xa® - ab + b?Xa® + ab + V).
775. Hoxaxure, 9T0:

a) 3275 - 2278 AexnTcd Ha 100;

6) 7372 + 2632 nesmres na 10°%;

B} 2. (10013 + 27) mennrca va 2008.

Pemmare ypasaenue (776—778).

B776. &) (x+ 1) (2 -2+ =52+ 2%
6) (z — 4)(16 + 42 + 2% = 2(2* — 4).

777. ) (x*+ Dt -2+ 1)=1;
6) (x2 + 3)x® - 32+ 9) - 26 = 0.

778. a) (4x% - 2x + 1}2x + 1) = 2x(4x% + 5);
6) (x% — 4} - 2x + 4) = 2(2> + 8).
779. Jloka’knTe, UWTO PASHOCTD KYGOB ABYX MOCAEAOBATENbHBIX Ha-
TYpaNbHBIX THCEJ MpPHA AejeHANn Ha 6 Bcerga naét B ocratie 1.
780. ,Ilonamn're, YTO PASHOCTH KY0OB ABYX HOCAeAOBATENLHEIX

Re4YETHBHIX HATYPAALHHX YHACE] HPH ,nenem Ha 24 Bceraa
JAaéT B ocTaTKe 2,
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781. Horaxure, 4T TPANIOCAEAHYE IAGPH uHcaa 19983 + 72— uyam.
$782. JoKaKuTe, UTO €CJIH CYMMA ABYX HATYDAJIBHMX YHMCeX Ae-
JAATCA HA KAKOE-TO YACJ0, TO H CYMMa HX Ky0OB Je/RTCA HA
TO JKe HATYDAJbHOE YHCIO,

. 1783, Dupma Basna B 6arke kpeguT — 500 000 rpH. cpokoM Ha
' ABa roaa noxa 20 % rozoenix. OnpeaenuTe, CKONBKO TPH-
BeH (pHPMA O/ Ha BOSBPATATD GAHKY Jepes 2 rofia K Ka-
KYI0 npubSErUIE nonyyaT GaHK.

784, Haueprure HA KOODAWHATHOM IUIOCKOCTH YeTHIPDEXYIONBHHK
¢ BeplImmHAMH B Toukax A(1; 0), B(1; 3), C(5; 3), IX5; 0).
HaiiauTe ero nepuMeTp U IJIOMAaLb.

785. Pemnure MaTeMATHYECKHE KPOCCBOPALI, MPEACTABJIEHHEIE
HA pucyHKax 50—52.

"
e
| ] : -|)3
786. Yupocru'te supasenue:

T B -2 6) (0,875+0,6%'  5)(0,3°- 0,017
T op@Et+19 pE’-52-0% 9ut-3- 13)‘2J

Puc. 52
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ﬁ§2 NPUMEHEHWE
* PASHBIX CTIOCOEOB
PA3JIOXEHUS
MHOTFOMNEHOB
HA MI-IO)KMTEJWI

g e T R

‘I'roﬁn PasNoXHTH MHOTOWIEH HA MHOMHTEJH, WHOTAA ITpH-
XOANTCA MPAMEHATE HeCKOJBKO CIIOCOGOB.

Ipumep 1. Pasio:XuTe HA MHOYKHATEIH MHOTOT/ICH
4a® - ab?.

vPemenue.
4a® — ab? = a(4a® - b*) = a(2a + b) (2a - b).

CHauana 3a CKOORE BEIRECEH OOIHIT MEOXHTENL ¢, HOTOM BEI-
paskeHue B cKOOKAX PAs/IOMEeHO HA MHOKHTENH 110 GopMyJIe pas-
HOCTH KBaAPATOB.

IIpamep 2. PasnoxuTte HA MHOXKHUTENH BHIPAYKEHAE

x5 - x‘y + x2y3 - xy4.
v Pemenne.

x5-x4y+x2y3*xy4=x4(x—y)+xys(x-—y)= )

=(x -t + ) =(x - p) 2(® + ) =
= x(x — y)x + y}a? — xy + ).
3aecy npEMeHeHN cnoco( rpynHpOBKH, BHHECeHHe 06Iero
MHOMKHTEIA 3a cKOOKH B dopMyna cyMMHE Ky0OOB.
Yrofst pasaoRATh HA MEOKATENH Goslee CIOKHLIe MHOTOWIES-
HH, IPBEXOJHTCA OIPHMEHATh HECKONLKO M3BECTHHX ¢nocofoB

AV NCKYCCTBeHHLIe NPEEMEL. B 3TOM ciryuae MOKHO HCIONBIO-
BATH TAKOE NPABMAO-OPHEHTHP.

' 1. BaraecTH o6yl MHOXRKTEND (€CTH OH €CTH) 38 CROOKH.
0_| 2. IIpoBepHTs, HE ABISTETCA IH BRIPAXKEHHE B CKOGKAX pa3-
' HOCTRIO KBAJAPATOB. PASHOCTHIO HJIH CyMMO¥ KyboB.
3. Ecau 210 TPEXWICH, 10 TPOBEPHTH, He FBAACTCH JH OH
KBAJPaTOM XEYWECHA.
4, Ecan MEOro9iieH cOXepRAT Goanine 'rpex 4JeHOB, TO

Hano BEONPOSOBATHL CIPYNNRAPOBATE ux x K KaXA0H rpyn-
me npHMenuTs n. 1—3,

[
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-I_- C_@ﬂi Xorwre 3uaTh emp Goxsme? )

Wuorpa yAaETCH pasnoknuTe MHOTOMNEH HA MHOXMTENN, NprBaBnss 1
BLINMITAA M3 HETO OOHO U TO XE BHPAXEHHE.
Npumep. PaznoxnTe Ha MHOXMTeA Asyunexs gt + 4,
P e 111 & H 1 &. [PUGaBnM K RaHHOMY OBYMNeHy aupaxenmne 4a’ — 4a2.
a*+a=a*+4a®-4a2+4=(a* + 42® + 1) - 4a® = (@® + 2)2 -
—(2a)% =(a® + 2 - 2a) (a%+ 2 + 2a) = (6%~ 2a + 2)(a?+ 22+ 2).

NposepbTe cebHa

*

~¢ 1. UTO OSHAUAET ¢PASIONRHTE MHOIOUNeH KA MEOKHTEH 7

. 2. Kaxne Bu 3HAETE COOCOOB PASIOKeHHS MHOTOWICHOB HA
MuOEETEIE?

3. Ilo kaxuMm Gopmytam MOIKHO PACKAAARIBATE MHOTOWIEHEL
HA MHOMKATEU?

~+ 4. IIpuBEegATe NPAMEPEH! DARTOMKEHIA MEOPOYLICHA Ha MEOMKH-
Te/H ¢ HCHO/Ib30BAHAEM HECKOMBKUYX cnocobos.

y Bainonumm mcrel]

TN ER

Ay

1. Passosure Ha MHOKHTEAR Bapakerne ax® — ax? + 0,254,
v PemeHHe.
ax® - ax® + 0,250 = 0,25a(4x* — 42% + 1) = 0,25a(22% - 1)2.
2. IIpepacTaBLTe MHOrOWIEH nt-5n2—2nx - x2+48 BHIE PDASHO-
CTH KBAJPAaTOB JBYX MHOTOYJISHOE.
v Pemenne. nt-6n+2nx—x2+4=
=(t-4n?+ ) - (¥ -2nx + D) =(n?*- 22 -(n-x)%.
3. Hokaxwure, YTO IRCHO 6°-6t+6° Aenkres ua 31.
vioxasarenbcrro. 6°—6*+63=636%-6+1)=6%.31.

INocaexnee npoussefieANe ACAUTCA HA 31, NOYTOMY AeUTCA
ua 31 H paBHOe eMy AAHHOE YHCAOBOE BhDaKeHEe.
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BeinonHUTe yCTHO

PaajtosxuTe Ha MHOMKHTeNH MHOrounes (787—-789).
787. a)5a-10c;  6)4x’-4x;  B)d’® - ac.
788. a)a® - n% 6)1-c®%  B)9-at.

789. a1 -2n+ nz; 6) x— 2xy + yg; B)1+ 2c% + ¢t

*

PasnoxnuTe Ha MHOKHMTEAN MHOIOUJIEH (790—792);

790. a) ap® — ax; 6) ¢ — cp?; B) 2 - 8a%
1) 27x% - 75; A)18c%x —2x;  €)100a’-a%
791. a) 5a — 5a%; 6) 49m* - m% B} 64x%y — 9x%%;
r) m® — 27% nxt-628; e) 2t yﬁ.
792. a) xa® — xc?; 6) a® —an?; B) 20x% - 5;

r)100m? - 25x% 1) 8x°-27x;  e)45a- 54
Pemnre ypasHeHnHe (793—784).

793, a)5x° - x'=0; 6)x*+6x=0; ) 102%=345;
r)3x°-12x=0; m4xi-027=0; e)x®=4>

794, 0)x*-2%=0;  6)x*-25x=0;
B)5x°-x4=0; 1) x%-0,044%=0.

Pas/IosxaTe Ha MEHOKHTENHM MHOTOUYEH (795—800).

ﬁ 7985. a) ax’—2ax+a; 6) 204® — 2042 + Sa;
8) 27a% + 32> —18a%; ) 45x3 + 20x - 60x%;
) mx® + 4mx + 4m; e) p2 + 6xp2 + Qslczp2 .

796. a) -4m*+4m—-1; 6)~a’-6a-9; B) 5x% + 5y4 - 10x§2;
r)dax? +a—4ax; 7)3-6a+3aZ e)Ta® - 28a + 2845,
797. a)ax’ —x*+axd - 2% . )P -y + 2P ay;
B)x2—2ax+a2—m2; r)x2+2:t_:+1\r.a2.
#5798, a)4ab+12b-4a-12;.  6)10+0,6xy - by — 1,253
B)mg—x2—4x—4; r)xz—yz—ﬁx{'+9. '
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1 799,

#soo.

801.

a) x—a+ x* — a?; 6)a-b2+a-b;

B) k+p+ k%~ p% nec-c-m?-m,
a)a—b2+al-b; 6) ¢® - 8d% + 8¢ ~ ed®;

B’ -ad+x—a; r)a+b-—ad-bs. B
IlpuBeanTe upuMep ABYUNEHA, KOTODEI ABIACTCH OHOBPE-

MEHHO PaSHOCTBI0 KB&ADATOE B Pa3HOCTLIO KyGoB. Paano-
SHHTE eTO BA MACKHTEIH.

Pasznoxare Ha MEOKHTENM MHOTOWIEH (802—-812).

802

8o
& s04.

805,

a) 0,001a + a*; 6)-1-45% B) —Syr4 - 64y;

r) 1 + ¢5x?; n) 0,008z +a”;  e)27 000 - y*.

a)x y - xy% 6) 9a’c — a’c; B) 25a4—x2y4;

r) 0,25x%— x*y*; n)0,08a* - 0,32a2; )-8 + 2x%.
1 2 3 1

a) Ex—2x8; 6) 504 -gazx‘l; :B) —2—4—x6 —x2y4-
1 27 4, 1 ‘__

a) "é—x 16 b 6) z 2'3

2 32I 3 3
= 1— —x —
3) a lﬁa r) y+14x

2

806. a) 0,04ax® ~ 0,4ax? + ax; 6) 4a’x — 2g4% + 0,25x%;
© - 8)1,21nc* + 2,2n¢® + ne?; 1) 0,5a2x% + 0,542 — a’x.
1 2 4 2, 1
807. a)zac —ac+a; . 6) mx® - mx +Im;
n)a2+a3—-a“—a5; r)xz-x3+x“—x5.
#3 sos. a) ac + be — be® - ac; 6) a’b + 3¢ + 3ab + a%;
B) ax — aZ + ax® ~ &, r)a® - ab? - a? - ab.

.a)2ax axy + 2ay — ay2 6) nx + ex + c3x + ¢Znx;

B) X —2xy+y2+x ;- 19%’+6a+1+8a+1.

. a)ac + bc — 2¢ —acx — bex + 2ex;

6) x° + 2x% — acx — 2cx — cx® + ax?,
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811.

812,

B s13.

814.

815.

816.

& s17.

818.

B s19.

a) a®x® — a®y® — 2ax® — 2ay® + * +

6) a’x® + a®y® + ax® + ay® + P+
a)a®-2ac+c?-x%-2x-1; 6)a*— 2%+ 1 - 4%+ 2ac -2
IIpeacraBbTe MHOrOYJEH B BHAE CYMMEI KBaZpaToB ABYX
BHIpasKeHui: '
a)a®+b2+22+20+2; Gy x*+yttaxd+47+8;

B) 2x% + 4x + 2; r)2x2+ 22+ 1. .

Hpe,uc'rasb're BhIpaeHHe B BHe PasHOCTH HKBagpaTOB IBYX
MHOTOYWISHOB:

a)a®b®—2ab—6¢c-c*-8; 6)(a~b)(a+b)+4(a-b);
B) a® + 3x% - dax + 2¢ex — % t)a*—ba® - 2ax — 22 + 4.

IlpeacTaBhTe BHpaXKeHAe B BHAEC KBANDATA ABYLICHA:
a) (8x+ 3)Z+ (6x +4)% + 4x; 6)(3c*+ )%+ (4e2 +3)%+ 262

B;OR&JRETG, YTO IPH KaXXKI0M 3HAUeHHH X Bmpameﬂﬁe HMe-
€T TOJRKO IONXOXHTEXRHOS SHAYEHNE:

a)(x+ 2+ 1; 6) 2% + (x — 3)%;
B (x - 12+ (x+2)% r)x®-4x+5;
Nxi-x+1; e)9x% — 6x + 2.

I[OK&JRHT&, YTO OPH KAKAOM JHAHYCHHH X BHIpaXKEeHHne HMe~
€T TOJBKO OTPHIATENRHOE SHAYCHHE: )

a)6x—x2-10; 6)x—x*-1; B)2x-x2-2.

I'Ipn KaKHX SHAYeHHAX X BHIDAMKEeHHE HMeeT HAMMEHLIIee
3HAYECHHES:

a) x>+ 5; 6) (x — 2)% B) (x — 8)2 + 5;
)al-6x+9; mxl+4x+6; e)dx?—4x+3?
BH‘IIICJlﬂTe 3HAYEeHHEe BEIDAMKEHHA:

a)x(x+3°+(B+x)° opux=—4;

6)(a—- 3) - (4+a)! npua=-0,5;

B) (¢ + 3)2 - 2c + 3) (¢ - 2) + (¢ - 2)% npuc=2,53;

r) (22 + 1)2 — 42(2z + 1) + 42° mpm2=38,75.

Hoxamure TOKACCTBO: _

Tx® + 522 - 6x +B3=((Tx+5)x - 6) x + 3.
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821. Iloanayacs XAJLKYARTOPOM, BHUUCANTE 3HAYEHHE BHIpA-
wenua 37y° — 124° + 49y — 135, econ:
a)y=19; 6y=2,7; B) y = 3,34.
B xaroit ¢dopMe yaobHee npecTaBANTE TAKHE BHIPAMEHR,
Y706kl BHIMUCAATH HX 3HAUCHUS Ha KAJNBKYAATOpe?

ﬁ 822. Joxaure, uro: .
a) ameno 5° ~ 5 + 5% gexures va 21;
6) unecno 9572 — 432 nenurca ua 1000.

823. Horamure, YTO PN KAXKAOM HATYPATLHOM 3HAYCHHHY 2:
a) (n + 1) — (n — 1)? genurcs na 4;
6) (3n + 2)° — (3n — 2)° penwres Ha 24;
B) (51 + 3)% - (5n — 8)% aenurca na 60.

JoraxnTe yreepxaenne (824—830).

824. PasHocTh KRAAPATOB ABYX HEYETHRIX YACEN ACTHTCA Ha 4.

825. PasHoCTh KBAApPATOB ABYX NMOCHCAOBATENILHHX HEUSTHHX
ymcea geJuTcea Ha 8.

826. PasnocTh KBaAPATOB ABYX MOCHE/OBATENILHEBIX YETHRIX UH-
ceJ Ha 8 He AeJIATCA,

827. Rna,upaTneqémomqﬂcnaupnnenemnaSJmérnocﬁm 1.
Hoxaskure ToraecTso (828—832).
Qszs._a2+3a+2=(a+ 1)(a + 2).
829. X’ +x-6=(x+3)(x—2).
830. c2~Tc+12=(c-3)(c~4).
831 (' + 1)@+ 1)@+ )@-1)+1=d°
832. (a+1)=a*+4a%+6a*+4a+1.

Pemnte ypapnenue (833—836).
833. a)x+x°=0; 6)222- 92+ 18 =2
By -2~y +2=0;r)x° + x=3x%+3.
B ateal-2=2 00 -3ra=12
B) 2x% — 3x% 4+ 4x=6; 1)0,52°+ 2%+ 2+ 2=0,
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835, a)xz(x—3)+2x(x—3)+x—3=0;
. 6)x2(2x+1)—4x(2x+1)+8x+4=0.
836, a) 22 (2 ~dx+4)-9(x?—4x+ 4)=0;
7 By (2 - 6x + 9) — dx (x% - 6x +9)=0.

ﬁ 837. Ilpn KarHX 3HAYCHHUSAX g 3HATSHHE BHDKCHANA 8a% - 447+

+ 2a— 1: a) pasuo 0; §) pABHO 3HAYEHII) BHPAKEHNRSA 4a? 4+ 1?2
838. Ilpu kKakuX 3HAUEHHSIX X CyMMa KBaJAPaTOB BRIPAMKEHHI
x+1lux-1:
- 8) Ha 6 CospIUe KBAAPATA HX TOAYCYMMEI;
6) na 84 Gonpnie mx MponaBefeHUA?

839. Ilpy xaKUX 3HAYCHHAX @
a) sHaueHNe BHIpAKeHHA a®+3a%~a paBHO 3;
6) 3HAYEHNA BLHIPAXKEHNE a° — 4> 1 40 - 4 PABHEI MeRAY
coboit?

Haitaurte xopuu ypasnenus (840—841).

840. a) x%(x% + 4x + 4) = (5x)% + 100x + 100;
6) 4x? - 12x% + 9x% = 36x% — 108x + 81.

) 841. ) x2(9% - 62 + 1) = (6x) - 24x + 4
6) 4x* + 562 + 196x% = x% + 14x + 49,
842*. PasnoxxuTe HA MHOKHUTENH BLIPAYKeHHE:
a) a'+ 4b%; 6)xt+22+1;
B)x*+x+1; r)x1°+355+ 1.
843%, Ilomlcm'e Tomnec'rno
a)@-bP+-c)-(a~ c)3 =—3(a - BYb — cXa — o);
t')')(:ac+_1,;+z)3 3—y -2 -3(x+y)(x+z)(y+z),
B)a (b +c)— bs(a +e)- cs(a b)=
=(a—bla+cXb+ c)(a+ b—ec)
Q 844%, Pemmure ypaeueuue P. ,'H exapma (1596—1650):
a)y -By -y+8=0; 4 -
6) x* — 42® — 19x% + 106x - 120 =0, gy
845%. Pemm'e ypasuenue Bxacxapui (1114—1{&5)
4 - 2x% - 400x = 9999,
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——— YNPAXKHEHMS RN NOBTOPEHUA
) 4

848. Cropona oaHoro kpajparta 60Jabie CTOPOHEK! BTOPOTO HA
1 cM, a iomaae — ma 32 en’. HaiinuTe cTOPOHY MeHBINe-
ro KBajJpaTa.

847. PasnocTh IePHMETPOB ABYX KBaApaToE paBHa 12 cM, & pas-
HOCTL HX mromazeik — 38 ca>. Hafigure ILIOIATH KBaJ-
PATOB.

Brruuciaure (848—849),

848, a) (2% - 33)!5; - 6) (66 — 288,

849. a)(32-22-1)1%  6)(3° - 28+ 13).

850. Ha noporoguuii 6an geTtipe NOAPYrH HONLIH CO CBOMMH
6pateamu: Arapeem, Bopmcom, Buxropom u I'ennaguem.
flepBuiii Tasen Ka)Aas TAHOEBAJA He CO CBOMM OpaToM:
Kars — ¢ Auapeem, JIusa — ¢ 6paroM Mapun, Huna — ¢
6parom JIuasl, Bopuc — ¢ cecrpoit BukTopa, a Buxrop —
¢ cecrpoii Aaapes. Kro weii 6pat?
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SAAHMUA AN CAMOCTOSTEALHOM PABOTHI

Bapragnrt 1
1°. PasnoxuTre Ea MHOSKATEIH MHOTOR/ICH:
a) x* - 9¢%; 6) 27 + %
B)x® - 2x%y+ay®;  D(2x+1)%-49.
2°. Hokasxure, aro yueao 710 — 72 + 78 nenurca na 43.
3°. Pemnre ypasEenne: (x + 3) (x2 -3x+9)= 2%~ 3x.

Bapuanr II
1°. PasnosxuTe HA MHOMKATEIM MEOTOLIEH:
a) a® - 16¢%; - 6)8c®—-1;
B) a* - 2a% + a%%; r)64 —(3x - 2)2.
2°, HokxamnTe, 4To uncao 7° + 78 + 77 genwres va 57.
3°. Pemnre ypasrenwme: (x + 3)2 — (x — 4) (x — 2) = 5.

Bapumanr IIl

1°. PagniosxnTre HA MHOMKHTEIH MHOTOWISH:

a)y m? — 25x%; 6) 27n° + a®;

B) mn2 - 2mn® + n? 49 -2~ 5x)2.
*, Boxaxmre, wro wucio 8% + 8% + 87 gemures ma 73.
3°. Pemute ypasrenme: (x ~ 2) (¥ + 2x + 4) =23 + 2x.

[ -]

Bapuautr IV
1°. PasiosxnuTe HA MEOKHTE/E MEOTOWICH:
a) 64a° — P 6)1— 642°%;
B) x° - 2x% + 2%; r) 8622 - (1- x)2.
2°, Bokamnre, uro uncao 8% + 87 ~ g8 ,me.nm'ca ga7l. "
8°. Pemure ypaprenne; (x + 1) (#% — x + 1) = 2% - 2x.




et

) e + i i,
[l g R
i | HCIOPH‘IECKH! mﬂﬂ

{

" anrefpanaecKoll CHMBOJIMKH BHEC U3~

| BECTAMH (PpaHMYy3CKHE MaTeMaTHK

C

anmﬁpu».anamncnmmaomnﬁyn
| BeHHBIe 0BosnAvennd. Buecrox, 12, 2°
: macan coorsercteenro N, @, C — nep-
~ Buie OYKBE! IATHHCKHX cnoB Numerus

t
13
I
!
3
i
i
1

T R

s

: @D, Brer 3anuckLBan Tak:

PA3NIOXEHWE MHOMOHAEHOB HA MHOXUTENN

HanGonemuii BKIax B pa3BATHE

: . BreT, KOTOPOro Ha3EIBAIH <OTHOM

i (amcato), Quadratus ( ), Cubus
(lcyﬁ) Vpasrerne x° + 5x% — 4x = 20

1C + 5Q - 4N aequ. 20.
CrenenHu YAcen DPOJOIKHTEIB-

!
| HOe BPeMA He MMeNH CHeNHAJBHEIX ®paHcya Buet ‘
! ofosnauenuii, YeTBEPTYVIO CTEICRD

YUCHAA ¢ SANHCHBAAN B BUAE IIPOK3-
ne,memm acaa. Ylosnaee 'rauoe NPON3BeAe e HAY AN 3&IIIICHB&TB
a4, a" . Banucn ad, at, b npeanoxna P, lexapr. -

Dopauyret COXPAUERRO20 YMRONCEHUR ADEBHAUM KATAHCKAM U |
TPeYecKHM MaTeMATHKAaM GRUIM H3BECTHH 33 MHOTO BEKOB J0 Ha- .
9418 Hameil 3pel. 3aMHCHIBANM UX TOr/IA He ¢ MOMOINEIO OYKB, & |
CJIOBAMH M OK&3HIBAJN I'eOMeTPHUECKH (TONBKO AAA MOMOKY-
TeXBHLIX qucen). Iloabsyach PUCYHKOM, O6BACHANY, 4TO A
MOGHIX wrces @ H b mWIomaas KBaApaTa ¢ cToponoii a + b pasna
CyMMe mIomafelt 1BYX KBaIPATOB CO CTOPOHAMY & ¥ b 1 ABYX TIps-
MOYT'OIBHUKOB CO cTOpoHAMN &, b, Utax, (a + b)% = a® + 2ab + b2,
Iloao6arim conocoGoM 0GOCHOBAMH M APYFHe PABEHCTEA, KOTODHIE |
MBI TéNleDb HASLIBAEM (POPMYAAMY COXPAWERHOZ0 YMHONCERUS.

B yuefnure paccMoTpeHs npocTelimue GopMyar ooxcpamen—
HOTO YMHOXKeHnH,

DopMyJIE KBaZpATA U Ky6a AByWiIeHA — npocreiinme c.nyqan
obweit bopMynu Gunoxa Hoiomona: j

| _ :
(@+b)" =a® +na" o+ ZE-D o224 4 naptapn, |
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-( OCHOBHOEB MABE | )

Pasnoxtimv MHOZOUAEH HA MHONCUMEAU — PTO 03HA-
YaeT 3aMEeHNTh €ro NpoH3BeleHHeM HeCKOABKHX MHOTro-
Y1eHOB, TOXIeCTBeHHAKN JaAHHOMY MHOIOYIEHY,

Ilpocretimuue cniocobn passiokeHuss MHOTOWIEHOE Ha
MHOKHTEIH:

e BEIHeCeHue 00111er0 MHOIKHATENS 38 CKOOKH;

® CI10c00 PPYNIIHPOBKH;

¢ HCTIOJIB30OBAHHE (POPMYJ] COKPAIIEHHOIO YMHOMEHHNA.,

Ipumepn,

Ba3x — Oabx = Bax(2a® — 3b);
ax+bx—ay-by=x(a+b)—ya+by=(a+bix—-y);
9m?2 —4=(3m - 2(8m + 2).

' DOPMYAVE COKPAUERROZO YMHONCHUR

® | | (a£b)® =a® £ 2ab + b* — kpanpar AByunena,

(a :tb)3,='a3:|:3a2b+3¢b2:t 5% — xy6 anyunesa,
a? — b% = (a — b)(e + b) — pPa3nOCTH KBAKPATOB, ‘
a —bs*-(a —bXe +ab+b2) paanoc-n,lcyﬁon,
a +b3-(a+b)(a —ab+bz)—cyuuauyﬁon. '

o

PasnosxeHie MHOTOWICHOB Ha MHOXHTEN — 9TO Tipe-
obpasoBaHue, 0OpATHO? YMHOMXEHHIO MHOTOWIeHOB, (Uxe-
MATHYHO 9TH ABe ONepailliy MOMKHO n3o5pasuTh, HampH-
Mep, TaK.

VYMHOKEHNE MHOTOWLISHOB

—_—

(a— b)a+ b) = a® - b?

P

PasnoxeHEe MHOTOWIEHA HA MHOXKHTEIH

aa b
i
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iz
“ Bonpocel gnga camonposepku

1. Yro 03HATAET «PAINIOKATE MHEOTOWICH HA MHOKUTETH » 7
2. Hazoeure BaxcHeliNnue cnoco6n paaoKeHNsi MEOTO-
YJIeHOB HA MHOYKHMTENH,
3. OfbacHuTE HA DIpPNMeEpPe CYTh CHOCO0A BRIHeCeHNd 06-
IEero MEHOXKUTENR 34 CKOGKU, ‘
4. s kaxoro saxoHa AelicTeail caeayeT aArOPATM BEIHE-
ceHHdA o0Imero MHOXKHATEA 38 CKOORH?
5. O6nacHATe Ha TpUMepe, KAK PA3JNIOMKHTh MHOTOUAEH
HA MHOXXHTEAH CIIOCOB0M rpyINAPOBKH.
6. YeMmy paBen xBafipaT CyMMbI ABYX BEIDASKEHHNA?
7. YeMy paBeH KBAXDAT PA3HOCTH ABYX BRIpaXKeHHH?
8. Moker aH GLITH OTPHIATENLHEIM YHCIOM KBAZPAT PAS-
HOCTH ABYX uncena?
9. Moxer nn GHTh OTPHHATENBHEM YUCHAOM PA3HOCTH
KBAADPATOB ABYX YHCEJ?
10. Yemy paBHO NpOM3BEAEHNE CYMMH JBYX BHPaXXeHHI
HA X PasHOCTh?
- 11. Yemy paBHa PASHOCTL KBAADATOB ABYX BhIPAKEeHHA?
12. Yemy paben ky6 CYMMEI IBYX BRIpAXKeHHI?
13. Yemy paBeH Ky0 pasHOCTH ABYX BHIpA:KeHHIH?
14. Kaxoe BrpakeHne HA3HIBAIOT HEMONHBIM KBaZPATOM
CYMME! ZIBYX BHIpAXKeHmii?
15. Kaxoe BHpajkeHHe HASLIBAIOT HONOMHEIM KBAJDATOM
Pa3HOCTH ABYX BHIpaKeHui? .
16. Yemy paBHO MpOU3BeAeHNE PA3HOCTH ABYX BHIpAaKe-
HUI B HOMOAHOTO KBAAPATA UX CYMMBI? :
17. YeMy paBHO NPOMSBEAEHME CYMMB! ABYX BHPAKeHHAR
H HeTOJIHOrO KBaAPATA HX PASHOCTH?
18. Yemy papHa pASHOCTb KyGOB ABYX BHIpaMKeHHH?
19. Yemy pasHa cyMMa Ky5oB JBYX BEIpaIKECHHA?
20. To rkaxuM GOPMYIEAMA MOKHO PACKAAJBIBATE MHOTO"
4JIGH Ha MHOXKHTeNn?
21. IIpugeanTe NpUMepsLl PA3NOXKEeHHA MHOTOUJICHA HA
MHOMKHTEIE HeCKOMLKAME CIIOCOOaMH,
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Tecrosnie aunaHusa Ne 5

::;2 Haiizare Renoansiil KBAZPAT CYMME! BADaMKCRHHE [
iu

a)16-y% 6)16+4% B)(16+p% 16+4y%+ 4L
2. ITpv KakoM 3HAYEeHUH X BEIpAsKeHMe x2 + 4x + 4 ume-
T HauMeHbIlee 3HaYeHAe:
a)2; 6) —4; B) —2; r) 6?7
3. Bermeanre 5% - 8% — (1525 - 1)(16% +1): |
) 1; 6)-1;  8)15%; 1)15%,
4. YeMy paBeH HemONHHH KBaJpaT PASHOCTH BHIpaMe-
Huii a u Be:

|
a)a’; 6)a®—5ac+25¢% B)(@-50)° r)(-5c)?? !
5. Pasnosure Ha MHOXKHTEH ABYWISH X° - 27 §

a)(x—-3)x¥-8x+9);  6)(x-3)x?+3x+9)
B) (x — 3)(x — 3); r) (x - 3)%.

8z
6. Haiinure suauenne BHpaskeHMSA '2"3][7"'?*9} :
ecan 2 = 4:
19 19
a)-19; 6)19; B) -5 Dy
. 7. KaKkoe uHclo He ABIAETCA KOPHEM YPaBHCHMNA
4x%-16x=0:
a)0; 6) <2; B) 2; 1) —3?
8. CyMMO#i cKOJMBKHX ONHOUICHOB IBACTCS MHOTOWICH ¥
®-xt-x+1: P
a)2; 6) 4; B)3; r) 5?2

9. ¥Yopocrure pnipaskenune (16 — 4y2 + y“)(g,;2 + 4): :
8) 16 - y%; 6) 64 + 4% B) (4 + p)%s 1) (16 - * )%, :
10. Bupaxerue a° — a OpH KAKAOM HATYPANLHOM 4
AeJIuTCA Has

o R S g
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Koutponshana pabora Ne 5
1°, Paanoscure Ha mnomnmn MHOroYJIen:
a) x% - 16; 6)a® + %,

2° Pemme YPaBHCHHE:
a)x? - 25=0; 6) a®—6a+9=0.
3°. IIpeacrasbTe B BHAE MHOFOYJICHA:
a)@-2)@+2a+4);  6)(Bx+ 1)9x2—3x+1).
4°, Hora:kuTe TOMAECTBO:

(a— x)2 +4ax={(a+ x)z.
§°. IlpeacTasnre ABYUWICH B BHJIe IPOH3BOACHUA:

3

8) 5= +0,008y3, 6) ~1000a° - b%c®,

6" Haiinn're 3HAYCHEE BLIPASKEHWS IIPH P = 0 897:
27p ~-@p- 1)(9p +3p+1)+p+2
7. Paznoxure unomtmen HA MHOMKHTENH:
a) 3a°b® — 2445,
6) 25x% - 10xy + /> — 36;
8) 8a% + 4a% - 2ab% - b°.
8°, Pemure ypasHenue:
a) x5 - 423 =0;
6)x5+ 3xt+822 +x%=0;
B) % - 102% + 250x - 625 = 0.
9", Mloxasxnre, aro 973 + 78% + 972 — 782 gesmren
Ba 175. )
10"°, PasnosxaTe HA MHOMKUTENH BHIDasKeHHe:
a) a* — 9b%; 6)yP+y+1.



Hoet i oasou oTROcHI HeTOBCHC UK X
FHOMMEL, K1 Obl HE BXOAINTE TOHA-

U PYHKIMAE 100 TR UUIeCKOrD
MO0 PKeHK,

K. . Hoveunuer
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IINX MOHATUN MATEMATHKH, OHA
88T BOSMOMKHOCTE HCCNIEIORATS H

HHe IPOIEeccOB U KBJICHUH ¢ IoMOo-

| yrH. Bu 6ynere H3y4aTh QYHRIEN

B BRICIITHX yqeﬁnux 3ABERCHMAX. n

PYHEOKSA ~ OZHO U3 BaxkHeli- B oroil rnaBe BH yaHaeTe o:
.wwm COOTROT-
MOZIe/IMPOBATH He TOJABLKO COCTOA-  CTBWH;
HuA, HO ¥ nponecchl. Hecnegopa- cnocoBax 3ananma hyvape;
IIblo dbYHKIHIA — OfUA H3 ocHOB-  *TPADUKS ymmaiun;
HEIX MeTO/IOB COBDEMeHHON Ha- . 0 Dywapm;

4

BO BCEX HOCHEAYIONUINX KJIACCAX H ¢ NPANMON

[

§21. YTO TAKOE

PYHKLNA?

L-.

IIromane KBAAPATa 3aBUCHUT OT JJINHE €r0 CTOPOHH. Kaxao-

MY 3HAYCHHIO JJHHBE CTOPOHLI KBAJpaTa COOTBETCTBYET eXHH-

CTBeHHOE 3HAUCHHE er0 nIomann (pHc. 53).

o

Puc, 53

Maoca KYCKA Meja 3aBACHT OT ero ofbéMa. Raxmomy 3HAYge-

HII0 o6BéMa V KyCKa MeJia cooTBeT-
CTBYeT eAHHCTBEHHOE SHAUCHHE Er0
MAaccH m.

KayaoMy 3HATCHKIO MACCH rpy-
36, HOABEIICHAOr0 HA MPYKHHE, CO-
OTBETCTBYET ONpeAeNIéHHAA NNAUHA
npy:xuHH (puc. 54).

KaxaoMy sSHAYCHUIO TeMIIEPaTy-
PEL BO3AYXa ¢ COOTBETCTBYET €AUH-
CTBEeHHOE 3HAYeHUe BHICOTH & CTOJ-
OHKa dRHIKOCTH: B TEDMOMETDE.

12

Puc. 54

1
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KamaoMy s3HAYEHHNIO HeDEMEHHOMN X COOTBETCTBYET eAUHCTBEH-
HOe 3HAYEHNE BRIpAKenua 2x — 1,

IIpuMepoB saBRCAMOCTER M COOTBTCTBRI MeKAY NepeMeHHhI-
MH MOYXKHO IIPHBECTH MHOTIO. J[JId HAYKHM B NPAKTHKM BAYXHO
YMeTh HCCNIeAOBATE TAKHE COOTBETCTBHA . UX Ha3BIBAIOT PYHKYLO-
HARLHBIMU COOMBEMCMEUAMNL, BNT GYHKYUAM.

B pacCMOTpeHHEIX IPHMepax pedb HAEST O CBAIM MEXKAY ABY-
M DepeMeBHEIMU. OHY M3 HEUX, 3HAUCHHA KoTOpol BriGuparor
HIPOHIBOBHO, HASKIBAIOT HEIASUCUMOIL NepeMernoil, AN apzy-
Menmox. [IpyTyio NepeMeHny10, 3aBUCAIIYIO OT apryMeHTa, Ha-
BHIBAIOT JAGLCUMOU nepeMernoll, AMH PyHKyuedl.

HesapnCHMBIMH NIePeMeEHHMHE (APTYMEHTAMM) B IPHABEASH-
HBIX BHIHIe OpHMepPAX ABIAIOTCH: AJAHA CTOPOHEI KBagparTa,
00BEM KYCKA MeJla, MACCA IPY3a, TeMuepaTypa sosayxa. Hx sra-
YeHUA MOKXHO BHIOHPATH OPONSBOJIBHO, SABMCAMEIMY HepeMeH-
HpIMHE GYAYT: I0IAAL KBAAPATA, MACCA MeJIA, JJIMHA IPY)KHHE],
BBHICOTA CTOACHUKA JKHAKOCTH B TEpPMOMETDe. .

Ecnu xaxaomy SHaYeHNIO NepemMeHHOi X 13 HeKOTO-
poro mHoxecrea I} coOTBETCTBYET OAVMHCTBEHHO®
aHaueHne NOPEeMeHHON I/, TO NePEMEOHHYIO I Ha3LIBA-
10T PYyHKLWOH OT Xx.
IIpn Takux ye/I0BHASAX NepeMeHHYI0 X Ha3LIBAIOT APrYMeHTOM
. GyHKUUH y, MEOXKecTBO L) — 061acThio OpefieNienns GyHKIUN,
A COOTBETCTBYME MERAY X HY — qbymcuuouaabuwu coomeemcmaeu-
ex, Win Qynrkyueil.

Bee sHaYeREA, KOTOpPLIe MOMKeT IPHHHMATE APTYMEHT QyHK-
nu", — eé ofaacTs onpefencHus. A Bce COOTBETCTEYIONIHE 3HA-
genuda pynxnmu — obaacts 3HaveHnit pyarouu (E).

Hanpamep, wromags S KBAAPATAE — PYHKIMA OT ANHEE €0
CTOPOHE! @. 3aechk S — ¢yakiua, @ — aprymernr. O0nacTs oupene-
AeHus 310N QYHKINY — MHOKECTBO BCEX NOJOKHTEBHEIX YHC.

Buicora A cTonfura SREAKOCTH B TepMoMeTpe — HYHKIHAA OT
TeMIepaTypH ¢. 3aeck B — byuxnua, ¢ — aprymestT. [Iyers,
HAOPHMED, Ha ITPOTKeHHH CYTOK TEMIIePATYPa BO3AYXa NOBHINIA-
axacs of —5° go 7°, a BEIcOTA CTOAGHEA KUAKOCTH B TEPMOMETPE —
or 20 no 32 cM. ITOMY H3MEHEHHIO COOTBETCTBYET HeKada QPyHK-
nusa, o6IacTHI0 ONpeXesIeHNA KOTOPOH ABAAETCS MPOMEMXYTOK OT
~5° o 7°, a obnacTLio 3HAYEHUH — IpoMeXXyTOK or 20 70 32 cM.

SafaBarh (PyHKOMOHANbHLIE COOTBETCTBUA MOXKHO DasHEIMH
crocobamu. Yacro rx 3aaawt gopayremu. Hanpamep, coorser-
CTBHE MeXAY ANUHON g c'roponu KBaZpaTa u -ero momaaew S

' MOMHO 3a8%aTh tpopmy.noﬁs o o
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CooTBeTcTBHE MY PATHYCOM mcpymnoc‘m rueé mmnoﬁ C
MOXHO 3axaTh opmynoii C = 2nr, .

CooTpeTcTBHE MEXKIY 3HAUCHHAMHU IePeMeHHOR X ¥ 3HAYEeHH-
AMA y BHpaReHnd 2x — 1 MOXcHO 3aJaTh dopmyaoii y =2x — 1.,

Sazanue PyEKIME PopMynoi yRO0OHO, TAK KAK 9TO AaéT BO2-
MOYKHOCTEL HAXOAHTE 3Ha4YeHHe GYHKOHH AJH HDOHIBOJBHOI'O
sHAYeHUA apryMedTta. Taxoe saganue GyHRIUN JOBOALHO S5KO-
HOMHO: B OCHOBHOM (OpMYyNa 3aHUMAEST OXHY CTPOKY.

Ecan dyaxnno 3agaior dopMyaoi ¥ HAuero ae ropopar od
o0nacTH eé oNmpeReJeHNA, TO CIHTAIOT, YTO 9Ta 06)MacTE — MHO-
XeCTBO BeeX 3HaYeHH# nmepemenHo#t, DK KOTODHIX dopmyaa
uMeeT cMbuicia. Hanpmmep, o6nacTh onpefielenna QyHROAH

3
y=2x— 1 — MHOKeCTBO BCeX YHCeJ, & QyHKOHHA = ~—1 - MHO-
JEeCTBO BCEX YMces, KpoMe 1, rar kar Ha 0 1eauTh HEAB3A.
O6paTnTe BEAMAaHKE!

O6aacrsio oupegeseHRA (bymcnnn, Koropasa sapaéres
MHOFOU/ICHOM € O/JHOI NePEeMEeHHOM, eCTE MHOKECTEO BCEX
qHcen

3a1aBaTH tbymcmm MOYKHO B B Buje mabauys.. Hanpumep,
dyEKIMIO y = 2x — 1 Ana DepBbIX ZeCATH HATYPAJBLHLIX 3HAYe-
HHH X MOYKHO 38JaTh B BHAE TAKOH 'raﬁmmm .

y | %,,,I ) l- 5 |

\ ...?"*"“‘@"’-; |

3pech:
906.;13.01'5 onpencnenns: 1, 2, 3, 4, 5, !5, 7,8,9,10;
e oGnacrs sRavennit: 1, 3, 5, 7, 9, 11, 13, 15, 17, 19,

Tabnuurnit cnocod safnanua GYHRIUN yA00eH TEM, UTO ANS
onpefeNéHAKIX 3HAYCHNE apryMeHTa B TaOAUNy yse saHeceHbl Co-
OTBETCTBYIOITHE 3HAYeHNA PYHKIHH, TIOITOMY He HYXXHO IPOBO-
IuTH BEMucaeHus. Heyaoben o TeM, UTO TAONHIIA 3aHHMAET GOJIB-
nre MecTa. Brobapox, Kak NMpPaBHJIO, COAEP:KMT 3HaAUeHRA DyHK-
A He AN BceX 3HAYeHHI ApTrYMeHTA, a TONBKO AT HEKOTODHIX.

OYHRIOAIO MOJKHO 38JIABATEH U CA0decHo. HanprEMep, eciIn Kaxx-
JOMY IEeJIOMY YHCJIY IOCTABHTEH B COOTBETCTBHE €r0 KBAADAT, TO
NoJIYyIRM QYEKIHEIO, 00JacThI0 ONpegesIeHAA KoTopoit asiaeTca
MHOMKECTBO LeJBIX Iace, 4 00JacThIO 3HAYCHME ~~ MHOMECTBO
KBAAPATOB HATYPANBHRIX duces u yucio 0,

1



—182 - - | l'n-aaawt'

CnoBo @yHKLIMA UMEET M APYr0e SHAYSHWS: AeATENLHOCTL, BLINOMHE-
Hue. Hanpymep, ropopaTt 0 GyHKUMAX CTaPOCTH KNaccd, ¢ynxuuu nevwenu
B OpPraHMU3Me vYenoBeKa.

W cnoro apryMeHT HepPeaxo NCnone3yioT B ARYroM aHaveHn. B norvke
nog, CROBOM APrYMEHT NOHMMAIOT AOKA3ATENBCTRO, OCHOBAHUE, HA OCHOBE
KOTOPOIO YCTAHABMMBAKOT NCTUHHOCTE MK
OWMGOYHOCTL TOMO MW UHOFO CYXASHWS.

OGpatire BHUMAaHWE Ha COOTHOWLeHUE ’

MOHATWA «PYHKLMOHANEHAA 3aBUCUMOCTE>

1 «PYHKUMOHANbLHOE COOTBETCTBUE»

{pmc. 55). U3 pUCYHKa BUAHO, YTO Cywe- | (SYHKUHOHANILHAR
CTBYIOT COOTBETCTEWS, He ABMAIOLLMECR 3a- 3ABMCHMMOCTD
BUCHMOCTAMMK. Hanpumep, dopmynul

y =5+ 0-x, y=1% 3apaioT dysxumm, Ho

B HMX NEPEMEHHbIE ¥ HE 3aBUGAT OT X. Puc. 55

Ha kcOpaMHaTHOW NPAMOM Kpome To-
4eK C PALMOHANBHBIMW KOODAMHATAMW CYLLECTBYET MHOXECTBO TAKMX TO-
HeK, KOOPAWHATE KOTOPLIX — YMCNA HE paumoHanbHue. VX Ha3bIBaIOT
MPPALIMOHATTLHBIMI.

PaunoHaneHLIE YUCNa BMECTE C MPPALMOHANLHBIMUA 0GPasyIoT MHOXe-
cTBO pelicTeMTenuHbx yncen (R). MoapoBHee ¢ AeficTBUTEALHBIMI YUC-
Namu ¥ X CBOMNCTBAMI BRI O3HAKOMMTECDH B 8 Knacce, A NoKa, UMen B Buay
MHOXECTEO ASHCTEMTENbHBIX Yncen, Gyaem UenonL3oBaTe TEPMWH «BCE

qyicnax.

MNpoeepsre cebn

. ChopmynmpyitTe onpeaeseHne OYHKLINH,
. IlpuBegnTe TpuMepHl HYHKIAH,
. UYro Taxoe aprymenr GyHKmun?
. UTo Taxoe obaacTh onpeAeaeHuA GyEKIUA?
. Uro Taxoe obaacrs sHaveHuit GyHRIHNH?
. Kax moxn0 sapasars GyHrRmuu?

W Bunonuum smecre!. )

ht‘varJ:.nft,¢ “HEt o e
SRR OO

-1, Ha#igmre 3Havenusa GyHKIUY, 3afadHO# dopMyncH
y 2x + 7, cooTBeTCTBYIOIIHE TAKHM 3HAYEHHAM. APryMeHTA:
0; 4; 0,8; — 125; 105. PeayanraTsi CReAnTE B 'raﬁmmy

v Pemenmne.

Ecom x=0, T y=2.-0+7=T; it
ecam x=4, To y=2-4+4+T7=15; IR
To 2-0,8

ecnm - x= 0.8, + 7=8,6; A
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ecam x=-125, ro y=2-(-125)+7=-243; - _

ectn x=10°, 1o y=2-10%+ 7=200 007.

El

x | 0] 4108 |-125 | 10° -
y 7 | 16| 8,6 | -243 | 200007

e e

. 2, Hadiaure o0nacTs onpeseneinsa PyHKIMA:
ay=1 -5x+3x2+x3; 6)

# PemeHue,

a) DopMyna, ¢ IOMOIIEIO Koropodi safaérest GyHROIUA, Mnom-
WieH, a IOTOMY O0JIACTD €€ onpeesieHHA — MHOMKECTB0 BCeX YMCe;

6) nepeMeHHAA X MOXKET HMETh Juosﬁue 3HAYeHNA, KPpOMe TeX,

2_9'

IIPH KOTOPEIX 3HAMEHATENb Jpodu <%_g PaBeH Hyxo. Yrobr mx
HaliTH, pEIIEM YpaBHEeHHe 2#2-9=0.
{x—-3)x+3)=0,0rcionax=3, x= —3.

Hrar, obaacTs onpegenesds GYHKIMA — MHOKECTBO BCeX
upcen, gpose xr=3,x= —3.

Bbinonuure ycrHo ¥ T

851. 3aBrcHUT aA¥ UePHMETD KBAXPATA OT AAHHBLI €r0 CTOPOHLI?
fpnserca nu nepuMeTp KBaApaTa GYHKIMEH OT JAHHAE CTO-
POHHI KBagpaTa?

852, O6péM Kyba Haxozar mo dopMyse V = a®, rne ¢ — AnuEA
pebpa kyGa. Bagaér au sTa popmyna dpyaxnmo? Kakos eé
APTYMeHT?

853. ILnomazs Xpyra HaxogaT o Gopmyne S = nr?, rae r — pa-
AMYC KPYyTa. Bapaér s aTa popMyaa pyaxnuw? Kaxosa o6-
AAcTh €€ onpeAesenun?

‘854. Ilnoraocts Megu — 8, 6 r/cM Buipasure popMynoit coor-
BETCTBHE MEXAY oﬁ'bemom V Kycka Menn H ero maccoili m.
HAengerca mr m dyuxunuei or V? Kakoe eé aprymenr? Ka-
KOBa o0s1acTh onpefenennsa’?

855. Cropocts aBrofyca — 55 xM/4. Kax sasncaT npoiigeHABIH
apTo0ycoM yTE § OT BpeMeHH 7 fIBnsgerca iU nepeMeHHAA 8
dynrnuei or ¢?

856. Ilnomans npaAMOyroaRENRA CO CTOPOHAME D CM M X CM pasB-
Ha S eM“. fIBngerca nu nepeMenHasn S ¢pyuruuei or x7 Ka-
KOB eé apryMeHT?
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VPOBeHb

887. Buipasure (])opuynoﬁ COOTBETCTBHE Memny JUTHHOM @ CTOPO-
HEI PABHOCTOPOHHEro TPEYTOJLHHKA ¥ ero mepiuMerpoM P.
Asngerca an nepemennan P pyHKIKeH oT a?

838, 3aBucur Jm AEaMerp Kpyra d or ero paauyca r? Bepasure
3Ty 3aBHCHMOCTS (POPMY IO,

ﬁ 858, Mepu cMeRHRIX YyTI0B — O | . Sajakire dopmynoii sasn-
cumMocTh O or B. fraserca nu o dyakouei or f?'Kakos eé
ApTYMOHT?

860.AuB— — MEPBLOCTPBIX YIJI0B OpAMOyToasHOro AABC. Sanaiire
thopmynamu sapucuMoctTi A or B u B or A. fisnsrorcst s oTH
saBucuMocTy pyarnyamMu ? Kaxobsl ux ofnacTy ompese/ieHusA ?

861. ©®yuxnua sagana opmynoi y = 2x + 5. Haligure s3HaucHue
dyBRKINE, ecom x paBeR: 1; 0; —3; 7' 1000.

éﬁ 862 d)ymcmm safaHa (bopuynon y=— Bano.unnfre Taﬁnnuy

Mo, -.|--A-- - , -..—-J _ J'.-- ]-:sd. ! ' - kR |y“mmu sl mr.'v:b\.-:

863 Cocrasbre TabauIly sHAUeHMIT
dyaruuu m = 42 — 3n nna
IEPBHIX AECATH HATYPAIBHEIX
3HAYEHMA IePeMeHH O 7.

864. CoorBercTBHE MEN Y IICCTHIO
MePBHIMH HATYPAJNLHBEIMH
YHCAAMY U HX KBAApATAMH
usoHpaxeHo Ha pHcyHKe 56.
Heasercsa Ju 9TO COOTBET-
crBue Gpynrnueii? Kaxosa
obracTs eé onpenesieEHA? A
obiacTh 3EaveHnii?

@ 8656. Ha prcynxke 57 uaofipameno
COOTBETCTBHE MEKAY IHCIA-
mMul, 2, 3, 4 v ofparHEIME AM
qyucjiaMu. JABasgerca au sro
COOTBETCTBHE PyHKIUe#R?
Kaxopa 00a1acTE eé onnpefiene-
HEA? A obJacTs sHaUeHHEA?

1

i GO O]
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2
868. ©yurnua sagana popMynoi y=3x IIpu KaxoM 3HAYCHHH
apryMenTa 3HavYenHe QyHRIHUA pasEO 207
867. Oyuxona sasana popmyioit y = 0,3x. BanoaauTre rabauuy.

0 ] R N I e I
vi | “—03| 11.2]15] 15 ¢

h 868. Qynxnna sagana GopMynoii y = x% + 3. CocraprTe Tabamiy
eé gHaveHHH ANA DepBHIX JeCHTH BATYPANbHHEIX 3HaYeHHN
€€ APryMenTa.

' 869. Haiimure obnacrs onpene.nemq:ymm,nn saaannoi dopaymoii:
Ay=3x-T; G)y= 45 By = 5x% - x + 3.

870. ¥V maapunka 6uu1o 5 rpH. OH Ky x Kapasaameii oo 60 k.,
IIOCJIe Yero ¥ Hero OCTanoch ¥ K. 3aaaiTe dopMynol GyHK-
IHIO, BEIPAsKalOULyio 3aBHCHMOCTS i OT x. KakoBa e€ 06aacTh
onpefiesieHusA?

871.Ilena 1 kr ropapa — 2,5 rpH. Kak 3aBUCHAT CTORMOCTS 2 9T0~
TO TOBapA 0T ero Maccel m? KakoBa CTOMMOCTE TOBApA, MAaC-
ca koToporo paeHa 18 kr? Kakoea Macca TOBApPA, €CJAH OH
@ crout 125 rpu.?

872, Hedrs npoxopsaT no Tpybe co ckopocTsio 12 v/%. Croxbko
HedTH OPOXOAMT 110 TAKOH Tpy6e 3a 3 u; 3a ¢ w? Hanmmure
cooTBeTCTRYIONYI0 hopMyITy.

873. Cronsxo MuHYT B ¢ u? Buipasure oo coorBeTcTBHE QOpMy-
Joii. CocraBrre Ta6muny ana 10 sHavyeHu# aApryMeHTa.

874. Banmumure dopMyny QyRKnum, ecan:
a) 3HaUeHNe PYHKOUN IPOTHBONIONONKHO YBOSHHOMY 3HA-

YeHHUIO APTYMEHTA;

0) sHauenye GyHKIHH B 5 pas GojbIIe sHAYCHHA aPTYMEeHTA;
B) saHaueHNe GYHKIUM Ha 12 GoJplile YMEHBINEeHHOTO BABOE
3HAYCHHSA apryMeHTa;

r) 35avenne PyEKORN o0paTHO SHAYEHHIO APIyMEHTA, yBe-
NTHYCHHAOMY Ha 4.

Q 875. Haiigure sHaYenne GyEKIHMA, 3a.nannon dopmynoii:
a) y =8x— 5, cooTBeTCTBYIONEE 3naqenmo apryMenTa, paB-
Homy—-20151225 '
6) y = —— + 1, COOTBETCTEYIOWIEE 3HAUCHHUIO APTYMENTa,
paesHOoMyY —8; —1;0; 1; 20.
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876. Haiinure 3Ra4YeHNE APIYMEHTR, IPH KOTOPOM:
a) 3Eavenme GyRKIAH ¥ = 3x + 2 papHO 8; 2;
4

0) sHaveHNe PYHKIHMH [ = ~ .3 PaBHO -2; 2;
B) 3Hauenue pyaxuun y = x(x + 6) pasno -9; 0.

877. Hanummure GopMyny, BHPAYKAIOIIYI0 3ABHCHMOCTD YIaa ¢
;. IIpH OCHOBAHWM PABHOOEPEHHOTO TPEYTONBHEHKA'OT yTaa B
OpH ero sepminHe. 3agaéTt au sta dopmyna dyarouio? Ka- -
KoBa eé obsacTh onpeneieHnA?
ﬁ 878. Cropoers aBToMoOHIA — TO KM/u. Bripasure opmynoii
3aBHCHMOCTB IIYTH 8, IPOHAEHHOrO STHM aBTOMOOHJIEM, OT
BpeMeRH £, 3aOHHUTe TabAUILY.

| | 1
R AT SR O ¥ Ve i

8¢y TypHcT HAXOANTCA HA PACCTOAHHH D KM OT TOPOJA H NPH-
fanxaerca K HeMy €O CKOpPocThIO 4 xM/9. Ha kakoM pac-
CTOSHHM OT Topopa Gyaer Typuct depes 10; 20; 30 Mun?
HAsnsaerca au 310 paccrogHmAe GYHRIMEH oT BpeMeHH? 3a-

AatiTe eé popmynoii. Kakopa eé obnacTs onpegenenna?
Q 880. Ha cranage 6u110 600 T yraa. Kaxariii 1ems Ha cKIag IPHABO-
suaum 0o 40 T yraa. Beipasure dopmMynoi 3aBECHMOCTD KO-

JHYeCTBA YIAA M Ha CKIaje oT spemenn ¢, fIBaseTca Jn aTa
S3ABMCHMOCTE (PyHRIEEH? 60

881, CocraenTe TAOANTY 3EAYCHWA QYHKINM ¥ = <11 Aa4 ae
JBIX 3HAYCHNH ApryMeHTa X, el ~ 5 <x < 8.

882. B oguom plofime — 2,04 cM. Brupasure dopMysaMu coot-
BeTCTBHA, AAI0IIHE BOSMOKHOCTE HePEeBOAUTD AIUHE B A10H-
MaX B CAHTHMETPH. U B CAHTHMeTpax — B groliMel. CocraBb-
Te COOTBETCTBYIONIMe TAOIKIL. :
Q 883. [Mepumerp KBagpaTa P = 4g, rae ¢ — AJINHA €T0 CTOPOHH,
Bripasure a uepes P,
884. Nanna oxpyxuocra C = 2r, rae r — eé paaayc. Bupasure r
gepes C. K Qi
& 885. Haiinnre oGnacThb onpefe/enns M ofnacTh saauenuit GpyHk-
nuH, safandol GopmMynoii: )
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3 3 3 1
A)y=7% 6y=—: B)y= 115 D=5 g Dy=2"

886. Haitgmre ofnacts onpepesieRHa QYHKIIMA, 3a8aHHOH dopMyioit:
16

a)y=xx+8); 6)y=("+6Xx+8% By=_;5;
10 x 2x
Ny=gr 1’ AY= 7 3¢5 e} y=7 255 '

‘ 887. U3 kBagpara co cmpoaoﬁ pasHoit 10 cM, BhIpesasm Kpyr pa-
¥ maycoM x cM (puc. 58). Kak aapucnT mioinajt NoxydeHHON
. 'i_s ¢uryph of x? Haiaure 06a1acTe onpegeseHu 9Tol QyHRIEN.

888 SanummuaTe GOPMYIIEI, ¢ IOMOLILIO KOTOPRIX HAXOAAT ILIOMIA-
,1;' ¥ 3aIITPAXOBAHHEIX HTYD, H300pAKEHHHX Ha pUCYHEE 59,
i a, 6. Hatigare oﬁnac;'n onpefeNeHHd IOAYIeHHRX QYHRKIOHIHA,

g

- 10
1 o - 10 -
f s
— » " -
. 1 )
Y a
Puc. 58
QBBQ* 3ano.ume 'raﬁnuu;y o 3
ayl T m...L...l |
Fibig: cbymcmm.
2x+5, ecsim x <0, x%+8, ecamx <0,
a)y= _9 . v= x
x+5, ecan x>0 5 +3, ecmx>0.

890* -‘?oano.rmn're rabauny

x| 8 i’ =2 ].-..1
TR
VA GyHKO7m:

= ecAr x> -1;

-1 ecam x<-1,
a)y=
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7" BcyMKe JeaT 1 OBHHAKOBRX KOH(PeT, N3 HUX B KPACHBIX
008pTRaX Ha 6 GoNbINe, YeM B 3eiEHMX . KaKOBA BEPOATHOCTS
TOTO, YTO B3ATAS HAYraf KoH(peTa OKAKETCA B KpacRo#
oﬁep-me? Cocrasrre TabMnny ANA cHydaes, nor,na n pasHO
10, 20, ..., 80. _

“LY“PAKHEHH! Allll HOB'I'OPEM TN

892. YupocTHTe EHpasKeHRE: . .
: a}(0,5a — 0,4b)0,5a + 0,4b) - 2ab;
6) 10x2y(0,2x + 2y) (-0,2x + 2y);

o[t e 3] com

r) {1la2b + 1] [1 - 1la2b] - (~4b).

893.0603aunTe Ha KoopAnHATHOR mIockocTH Touxu A(5; 2),
' B(3; 2), C(0; 2), M(- 1; 2), H(- 3; 2), P(2; 2). Bee 1 onn
fleskaT Ha ofHo# npamoi? KakoBhl KOpPPAHHATH TOYEK, AB-
naommxcs cepeaunamMy orpeskos AB, AC, AM, AH u AP?
894. PemmTe ypaBHeHHRE:
a)4(x—3)+2(50—-x)=8; O)T(E-—y)+8y—3)=18;
B}z +2)-5(z—-2)=20; 1r)9(t-4)-8(5+)=-T79.
895. Ha nsyx noaxax crosar 88 kuur. Ecsn ¢ nepso#il noaku
3 KHUTH TepeJIOKHETH Ha BTODYIO, TO Ha KamKAOHK M3 HEX
KHHUT CTAHET IOPOBHY. CKONBKO KHHT HA KayKAol nosike?
' vy

§22. reaom

OYHKUUN

HpOBe,I[eu Ha IIMOCKOCTH JIBQ nepnem!cyﬁapnme KOODOIHHAT-
HEIe IDAMEIE X A y, nepecexalomueca B HaYadle OTCYETA — TOU-
ReO(pﬂc 60) . 1. I
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-4-3-2 0] 12345 Py
-.-2.. -
-87 Puc. 60

TInockocTh, HA KOTOPOt 3a18HLI TAKME KOOPpAMHAT=-
HLIE MPAMbIe, HA3LIBAIOT KOOPAMWHATHOM
NAOCKOCTHLIO, NpAMYI0 x — ocCbio abcunce,
APAMYI0 f —OChI0O OPAUHAT, Touky O — naua-
nOM KOOPAMHAT. X7 N

Kamxzgoit Touke KOOPAHHATHOH c 44
INOCKOCTH COOTBETCTBYET Hapa ]“ 8, AG: 2)
I S * Il‘

uncen. HanprMep, Toaxe A coor- 2%
BeTcTBYeT napa (3; 2), Tak Kak 11 _
npamaa AA., neponeHAHKYAAD- et —T
HASA OCH X, u:peoelcae-reén-ro‘me ~4-3-2 Ol 1234 J 6%
¢ KOOpAMHATOH 3, anpauaaAAv, 21 - 8B
, IEPTICHAUKYNAPHAA OCH Y, Tepe- |
- CeKaeT eé B TOYKe ¢ KOOPAUHA-

- 7oit 2 (puc. 61). M'osopAaT, YTo TOU- Puc. 61
‘Ka A uMeeT xoopdunamet 3 m 2. BanucueawT: A (3; 2).

- 3nece 3 — abeyuces, 2 — opdunama Tourn A. epnoi Bcer,na '
" mamryr abenmcey. Hawano xoopammar — O (0; 0).

Kaxxzao#t nape anucen Ha Koop,unna-moﬁ IVIOCKOCTH COOTBET-

' eTBYeT eAMHCTBeHHAA TouKa, Ha pacynre 61 nokaszano, kak obo-

3HAYUTEL, HANPAMEP, Touku B (5; —2)uC( 3; 3—-)

. Ilyers sveen dyHRIMIO Y = 26 — 3, re ~15x<5. Coc'ranmc'raﬁ-

myanat:emaﬁaroﬁd;ymmnnmnenmxanaqennﬁwra ;
x|l of1|2]3] ¢ i
DRI

TEIIT

HanecéM Ha KOOPAMHATHYIO [VIOCKOCTS TOYKH, KOOPAHHATH KO-
TOPLIX HpeACTABACHE B 9T0H Talmmne. AGCOHCCH TOUEK PABHE! 3HS-
YeHUAM APTYMEHTa: X Jannoii PyHKINN, & OPAHHATE — COOTBET-
CTBYIOIMM 3Ha96HUAM QYHKIIUN ¥, To ecth A (— 1; - 56), B(0; - 3) |
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u . A. Honyaum 7 Touex (prc. 62, a),
BCe OHM JIe3KAT Ha OAHON IpsIMOl,
JaarM ApryMesTy X emé HeCKOJIbLKO
ApoOHBIX 3HAYEHUI W BEIUMCANM COOT-
BeTcTsymmne HM 3HaYeHH cpymmun'

[al3] 3¢50

SRR

4k &

TRt e w
»

Y
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[
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=
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JonoaauM pucyrok 62, ¢ TouKaMn,
KOOPANHATH KOTOPRIX OPEACTABIeHB B
aroii Tabanne (puc. 62, §). OuE TaxxKe
pasMemeRbl Ra Toi ke npamoi. Ecan
TIPHAABATH APTYMEHTY X APyTHe 3HaTe- Puc. 62, a
Hu4d (Takme, uTo -1 < x < 5)m 06osmavaTs
HA KOOPAMHATHOH TUIOCKOCTH COOTBETCTBYIONTHE TOUKM, TO BTH
TOUKHA 00Pa3yIoT 0Tpe3oK (pHuc. 62, 8). 10T oTpe3oKk — rpadux -
byekOnE ¥ = 2x ~ 8. Eé o6sacTb onpe/ile/ieHHA — OIPOMEXKYTOK —
1<x<5, a obnacry sHavenuli —Hy <7.

b a1

¥ ¥y
7} . 7
8 . 6}
51 . 51
4-- * 4-..
3! . 3}
2_. L ] 2..
1} 1}
e - e L e o
2 01284562 2 0
_.2. - _2__ -
__31- 7.
_.-4 L 1
5T Puc.62,6 51 Puc. 62, 8

Fcan HocTpoeHHR 0TPe30k MEICTEHHO MPOAOIKATE B 00e CTO"
POHEI, TO HONYYHM NPAMYK., 9Ta OpAMaa — rpadbux dbyaxoun,
sapaHHOM Toll e popmynol (¥ = 2x — 3), HO HA MHOKECTEE BCeX
gncen (puc. 63).

Frpadpuxkom byHkuum Haaunae'rcnuuoxemo
TOYEX KOOPAWHATHON NNOCKOCTH, ABCUMCCHI KOTOPLIX
PaBHki 3HAYOHNAM APrYMOHTA, OPAWHATLI — COOTBET-
CTBYIOLMM IHAYSHUAM PYHKUMNW., |¢;
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T=rowmoe aw

-1 0l 128456 x

Puc. 63 Puc. 64

Ecin onHCaEHKIM cI0co6oM nocTponTh rpadur Gyarnun

6 .
y = 7 TDH yCJOBHH, 1TO 1 £ x £ 6, To MOJyIAM KPUEYIO IHHHUIO,

n300paykéHAyI0 HA PHCYHKe 64.

HNmea rpadpur GYHKONH, MOXHO A JIIO00TO 3HAYCHNA Apry-
MeHTA (13 06nacTH ONIpPeAeNIeHEA) YKA3ATh COOTBETCTEYIOIeE 3HA-
genne pyHrmun. g npaMepa HaliAéM 3HaYeHne QYHKIHHA

y = »ecan x =4, Ha rpaduke EaXoquM TouKy M ¢ abomuccoit 4,

& Ha OCH OPAUHAT — OPAMHATY TOUKH M; ona pasna 1,5. Caego-
BATEJILHO, HOAB3YAChH TPA®HKOM PYHKIMH, MOXKHO COCTABHTH
rabnry eé sHavesul, To ecrh rpadur sagaér dyaxunio. Fpada-
yeckui cuocod 3alaHad PYRKIUH YA0OEeH CRORH HATAATHOCTLIO.
.Buaa nepen coboit rpadur, MOKHO cpas3y BEIACHHTL CBOHCTBA
dyHKnMH, 3afaHHOll AM. B 4ACTHOCTH, MOYXHO YCTAHOBHTDH TA-
KHe eé XaApaKTEPHCTHKH:
¢ obsacTb oupefeNeHHA H 00MacTh 3HAUeHKHH GyBrImMNT;
¢ IDH KAKHX 3HAYEHHAX APIYMEHTA 3HAUCHUA (PYHKOHHA IO~
JNOAHHTENLHELL, NPH KAKWX — OTPHIATENbHE, NIPH KAKHX —
PABHEI HYNIO;
e HA KAaKHX NPOMEXKYTKAX PYHROMA 803pacmaem, 8 HA KA~
KHX — yOvicaem.

DOyHxuMa Ha3biBaeTCR BO3pacTaowe i, eCnu
GonbliemMy 3HAYEHMIO AaPrYMEHTA COOTBETCTRYRT
Gonbiee 3HAYeHNE PYHKUMMN. . .

Dynxumn HasbiBaeTcs Y6 uiBalow e i, ecnm 6onb-
WweMy' SHAYOHUIO apryMeHTa COOTBETCTBYeT MEeHb-
wee sHavyeHne GyHkuMn.
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E@ Xoruve 3sHaTh em@ Goasme?)

B coepemeHHO MaTemaTHke GyHKUMKM WEPaIoT BAXHYIO ponb. Mx yacTo
MCNONL3IVNOT ANA CO3AAHKA MATEMATUHECKMX MOOSNER PASHLIX NPOLeCCOR,
senexuin. Korpa pacTéT pebeHok, TO U3MEHRIOTCA ero pocT, obbém, Macca;
KOTOA BANETAET CAMONET — U3MEHRAICTCA ero CKOPOCTh, PACCTCAHWE OT NO-
BEPXHOCT 3eMNK, MACcCa ropiovero B Bakax; koraa CTPOAT BhICOTHIA A0M ~—
M3MEHRIOTCA ero BLICOTA, MACcCa, CTOMMOCTL M T. N, Bee raxue npouecctl {a
X — MUAAKAPAL) YROGHO MOAEAMPOBATL C ACMOWBIO GYHKUWA. DyHK-
UMSi — MATEMATMYECKARA MOAEb peanbHLX ApoueccoB. NoapoBHee o6 aTom
8bl Y3HAeTe B CTAPLIMX KNAccax.

CyluecTeyoT npubophl, CAMKM BeivepHmBalowe rpaduky ¢pyHkumii: 6a-
porpadwl, Tepmorpadibl, kapasorpadet U 1. n. Hanpumep, kapaworpad vyep-
THT rpadmk-kapauorpammy (puc. 65), xapakrepusyoumin paGoty cepaua.
MpuGop Tepmorpad OTMEYAST U3MeHERUE TEMNepaTYPLl 33 CYTKM, Hene-
mo, Mecau. CReynanveTam Hago yMeTh YiTaTk Takue rpadmkn.

CO S T R S S S T
R I HE -

-+ NMposepkTte ceba

" 1. H306pasnTe KOOPAMHATHYIO HIIOCKOCTE.

. 2. Y7o Taxoe KOODAUHATHEIE OCH, HAYTANO KOODAWEATT

: 8. Yro rakoe abenmcca, OpIUHATA, KOOPAMHATEI TOUKH?
: 4. Yro Taroe rpadpuk Pynxknun?

yaunonum smecre! )

1. fABnserca /m rpadhuroM GyHRUMRA Jm-
HUf, N300paxEéNHAA HA pACYHKe 667
"Pemenue. Ha AaHR0 THHAH €CTh
TPH PasHHX TOUKH ¢ afcuuccaMe 4, Ecan
Ol Tarkag PYHKIHA I OT APryMEeHTA X Cy-
OIECTBOBAJIA, TO OJHOMY 3HAYEHHIO X = 4
COOTBETCTBOBANM GH TPH DA3HEIX 3HAYE-
sua byaxnun. o onpesenennso dpynx- — ——
IHA TAKOTO GLITEL He MOMKET. -100 1 2 @j 58 x
Orper. NMannag IMHUA He ABAAeTcA -21 B
rpaduroM GYHRIIHH, Puc. 66

[nownaow
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2. Onpeneme, OpUHANIEXKAT JH rpabury GyHkuua y = o 3
rowxi A (~4; ~4); B (~2; -1); C (53 5% D (8; ~23).

¢ Pemenne, Ecjiu Touka npuHagmexuar rpadury pyax-
IHH, TO €8 KOOPANUHATH JOMKHE YORISTROPATEH PABEHCTRO, 34~

 -galomee AaHHYI0 dynxnuo. [IpoBepuM 510 A1a KaxkAOK TOUKH
A, B, C u D aroro rpadpuka.

TomcTaBUM KOOPAHHATEHI TOUKH A (—4; -4)Bpanenc'moy=%—3.
HNnseem: —4 = _14— 3; -4=-1-3; -4 =-4. 3uauur, ToOUka A
TMPHHAAJIEKAT FPAdUKY QYHKIAY Y = %— 3.

HOna roukm B (—-2; -1): -1 —-2-— 3 -1=-2-3; -1=+-5.
Sunavur, mmBnenpnnmemrpacpm@ymnn y= --—3

I[JIHTO‘IRHC[ 5) HMeeM: 5--:1—-3 5=8-38;5=5, roura

2

C nparagnexnT rpadpuKy.
1 4 1 1
,I[Jm 'roan D(S 2-——] —_—25 =g~ 3; ..2_2_ =3 - 3;
—2— = —2 o » TOUKa D npunapresxnT rpadgury.

OTBeT Touru A, B u D npusagnexar rpaduKy PyEKIAN
y= %— 3, & Touka B me npunagne:xuT aTOMy rpadury.

BbinonHuTte ycTHO

896. IIpockaonsiite cnopo:
a) apzymenm; 6) pymnxyus; B) 2padurx.

897, fAraaerca su rpadEKOM JYERIHH JHHAA, A30bpaikénRan
Ha pHCYHKe 67?2

T~ = -

Puc. 67
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898. Ha prcyure 68 usobpaxér rpadux AsMeHeHAA TeMIIEpaTy-
pH Bo3AyXa (B rpaxycax Ileabpcus) za cyTRH {IT0 yacaM).
Yeranosure:

2) NIPOMERYTOK BPEMEHH, B TeUeHHe KOTOPOro TeMIEepaTy-
pa GBl1a DONORHTENBHOH; OTPHIATEALHOMH;

6) B KOTOPOM uacy TemMmepatypa 6uLia pasEa —3°% ~1°
0°; 2%

B) Kakoii 6uls1a TeMmepaTypa B 7 1 yTpa; B 14 u; B 21 y;

T) C KAKOTO H TI0 KAKOe BPpeMA TeMIIEpaTypa CHERANACE; 110~
BRIIAJIACK;

Z) B TeYeHHE KAKOTO BpeMEeHH TeMNepaTypa Onia NocToOAR~
HOM, KAKOr0 3HAYECHNA IIPH 3TOM AOCTHTIIA;

€) IPOMEMXYTOK BPEMEHH, KOT/ia TeMIepaTypa 6uiyia Hnske —3°,

Puc. 68

899, JoxaxuTte, uTo rpadux GYERIHHE i = 2 +1me nepeceKaer
ocn abeince.

900. Ilepeceraer a1 ock abenuce rpahuk QyHKINH y = ¥ -97?

901. I'padrk Kaxoil U3 JaHEBIX QYHKIHE OPOXOJHAT Yepes Hada-
JI0 KOODEUHAT: '
a)y=0,5x-1; 6)y= - 25x% B) y = 8x;
ry=px+2; Ay=3-3x; e)y=x - 3x?

902. Obo3uayYbTe HA KOOPARHATHOR INOCKOCTH TOYKHN A(bH; 4),
B(3; 3), C(L; 0), D(7; 3), E(- 2; 5), F(~ 2; — 2). Hocrpoitte
npamue AC, BD, EF. Hatinnte KOODAHHATH TOUEK, B KOTO-
PHIX 3TH IPAMBIE NONAPHO IEPECEKAIOTCH.,

903. Ha pucynre 69 maobpamén rpadhur Heroropolt GpyHKnuu.
Haiigure:
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a) 3Ha9eHNA 5Tol PYHKIHH, COOTBETCTBYIONIHE TAKNM 3HA-
qyeHUAM apryMerTa: —1; 0; 3; 5;

0) sHAYEHHA apr'yMeHTa, COOTBeTCTBYIOINEe TAKMM 3HAYE-
HAaM pyaxmun: —1;0; 3; 4.

12845686 x

-2

Puc. 69 Puc. 70
ﬁ 904. TTonbsysce r'paxbmwm q:vymcmm {puc. 70), sanomanare TaGAMIY.

“x|-sl-al-1] ol 1l 2] 5] 4|5

905. Ioaesysncs rpaduxom pynknuu (cM, puc. 68), sanonaure

a0 g . .
x | -1 |_'@jj5'| | | 1’5| l zl R |3’5;
el 1 Il Tl 1]

906. Haiigmre (pnc 71):
a) sSHaweHUd Y, JJId KOTOphIX X =—3; —1; 03 1; 4;
0) aHavYeHNA X, AJIA KOTOPHIX
y=-1,5; —-1; 0; 1; 2,5;
B) 3HAYEHHA X, ANS KOTODPHX
SHAYEHUA Y HOAOKHTENLHDI;
r) 3aHAYeHHA X, AAA KOTOPBIX
BHAYCHHA Y OTPHNATENBHEL.

.W. Onpenemare, IPHHANIESRAT A IPa-
dunry dyeripam = 2x — 1 Tourn:
a)A(5; 1)
6) B (-1; 3);
B)C(-1; -3);
r).D(3; 5).
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908. Kaxue na rouex A(5; — 4), B(3; 3), C(1; 0), D(1; 7), E(— 2; )
unpusagaexar rpabarky GyHRIEH]
a)y=5x+2; 6)y=—x+1; B)y=x2+1; r)y=10x - 3?
909. Pynroasa sanana hopnynoi y =-£— x,ecan 1l £x<12. 3anoa-
HHTe TAGAHANY ¥ TDOCcTpoiiTe rpaduK JaHHOH Q)yuxuuu

1|atslals]elr|a]o]r0]

Nocrpoitre rpadpux Pyurnmy (910—911).
910.a)y=2x-1,ecan 0<x<7; 6)y=0,bx+ 3, ecan -6<x< 6.

&

o11. a)y—£x+1 eca ~3<x<6; Gy=—x,ecnm -55x<4,

912, Q'ynnmm y=0,bx+3 3a//AHA HA MHOJKECTBE HATYPATBHBIX
yucen, e Sonsumx 8. IlocrpoliTe €8 rpadnxk.

913. PysrouA y =5 — X 3821808 Ba MHOMKECTBE HEARX THCeN, YAOB-
AeTBOPHIOIGHX yeaosnwo -7 < x £ 7. Hocrpofite rpadur
avoll dyrxmu.

Q 914. Hoctpoiire rpaduk dyaxunan, sagansoit dopmyno#k y=1-0,8x.
TIlonnaysacs aTaM rpadBRoM, HaligTe:
a) sHauenusa y, pAA ROTOopuX x =0; 1; —1; 2; —2; 5;
6) aHaueHnA X, AJIA KOTOPHX = —T; —5; —3; 1; 0; 2; 5;
B) 3HA4YEHUA X, ANA KOTOPLIX SHAYEHHA I/ MOJOXKUTENLHEL}
r) 3HaYeHHA X, AIA KOTOPHX 3HAYCHHA ¥ o'rpnn;amhm

9135. ITocTpoifre rpadux GyHruan, saxaHaol GopMyaoi y=
C nomompio rpaduka HadianTe:
&) 3HAYEHWA X, AAA KOTOPHX ¥y = —3; -2; —1;0;1; 2; 3;
0) sHavyeHuda y, AAA9 KOTOPHX x = —2; 0; 2; 4; 6; 8;
B) 3HAYEHUA X, HJIA KOTOPHIX 3HAZCHHUA Jf IIOJIOKUTEJbHEL;
r) SHAYEHHS X, ANA KOTOPHX 3HAYEHNS | OTPHIATENbHML. -

Q 916.Ha pncymce 72 naobpamén rpadur Hexoropoit dynxnam,
1. Haiiaure: a) o6aacte onpefienenus dyrxnoun; 6) snave-
B¥e PYyHKIHUK, COOTBETCTBYIONee 3HAYCHKIO APIYMeHTa,
paBHOTO —4; —3;0; 2; 3; 4; 6. _
2. ITpu KAKKX 3HAYEHASAX APIrYMEHTA: 4) 3HATCHAe QYHKIHH
paBHO — 1; 0; 2; 4; 6) dyHRINA HMeeT TONOKATENbREIC 3HA~
yeHMA; B) QYHKOHA BO3PACTAEeT; I} QyHKIUA YORBaeT?
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917. Ha pucyuke 73 uzoipa-
MeHbl TPadUKH ABHKE- g‘;&;;,

i

HHEA nemexofa (THEKA ) ]
H Bejiocunegmcra (AH- 40001
Hua b). Iloabayscs rpa- gogpl-------
. thuxom, onpeaelnTe:

a) OAHOBPEMEHHO JU OHN
HAYaJIH ABUTATHCS, 10001
6) mocroaHROH aM GRINA
CKOPOCTE KayX0ro0.

818. T'padux kaxoit GyrKUn Puc. 73
IPOXOIHT Yeped TouKy A(3; —2):
a)y=3x-8; ) y=20x~4) B)y="7(1 - 5x);

Ny=3x-2; n)y=2%x-9; e)y=%(1—5x)?

Onpepennre, npuRazieKaT A1 rpadury GYRKIHA AaHHLE TO
Ka (919--920).

919. a) y = 0,5x + 4, A(4; 6), B(-8;0), C(2; 5);

10 20 30 40 50 6(wi,MHE

6)y=—12x+17, A(L; 5), B(——;—; 11) , C(0,5; 11);
1,
2 ]
1 1
920.a)y =", ¢ A(7; 1), B(6;0), 0[3; 3);
6) y = x(x — 5), A(0; —5), B(5; 0), C(0; O);
B)y=(6-x)°, A(7;-1), B(8; 4), C(4; 4).

921. Oynknuga zagana rpadmugeckn (puc. 74). 14 xamaoro ua
CJIy48aeB g — 2 COCTABbTe TAGAMIY HeKOTOPHIX €6 sHau«eHnil.

3agaiiTe QyHKINYU g 7 2 GOpPMySaMA.

Byz4- 5. Alli-4), B(5:0), ctti-2).
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Y IR |
Puc. 74

HocTpoiiTe rpadux GyHKIHM X onamuTe € cpoiicTea (922—923).
ﬁ 922.8)y=1,3x+2,ecmm ~-3<x<4;6)y=4—2t,ecau —2<¢ <5,
923.a) y= "’—;'6-
I[MocTpoiite rpathur PYHRUAL B BHMACHUTE, KaKad U3 JAHHKIX
dyaRIA# Bospacrapoan, a Kakaa — ybuBaromasn (924—925).
924.a) y=2x—5; 6)y=3-2x; B)y=0,1x.

025.8) y=-c+225 . O y="ty my=1T0F

926. Iocrpoiite rpadpur dyarunum, sagannol dopmynoi
¥ = 2(1 — x). Hafigure snagenna aApryMeHTa, IPpH KOTOPBLIX
= BHAYeHHA PYHKIUM Goabie — 3 & MeHBIIE 7.
927. I'paduk Gyaxnuu y = 2x + m npoxofdT 9epes TOUKY A (— 2; 5).
.- Hafigmre sHAYEeHRE M.

928. M'padaxr HYHKIHR y = kX + 2 mpoxoAnT Yepes oKy B (3; 8).
Haitanre aHaveHne &,

929. Pyurnua sagana dopmMysoit y = “ - m. IIpu raxoM snayve-
HHH m Tpadur aToll PYHKINH IPOXOANT Yyeped HAYalo Ko-
opAuHAaT?

980. VeraHoBuTe, KAKOH U8 TpaduKos (puc. 75) cOOTBETCTBYET
KasKA0H H3 OMHMCAHHEIX CHTYAIHIA:

secam—8<x<4; O)y= —%x, ecmu —5<x<bH.
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| | Vi

1
|
|
1
|
I

0 - 0

a x 6 x= Y B x
) Puc. 75
1) Ha rasone pacréT Tpapa, KOTOPYIO PETYJAPHO CKAINIABA~
o1 {x — BpeM#, J — BHICOTA TPaBH);

2) rpynia pacréT, oToM €€ CphIBAIOT U B!:IOYII[HB&!OT (x —Bpe-
MA, J -~ MAcca rpymniu);

3) MAY magaeT ¢ HEKOTOPOH BBICOTH HA ION (x — BpeMd,
Y —BRLICOTA MAYA HAJ [TOJIOM).

———— YNPAXHENHA ‘3" NOBTOPEHWS | ————

931. PasnoxHTe HA MHOIKHTEIX MHOTOYICH:
a)ab+bc+ca+c2; 6)2x—yx+2y—y2;
B)3—-6a+2-2a2; 1)10ax - 5bx + 2ay — by.

932, oxasxmre Toskaectso (n° + 1)2 - (n? - 1)? = 452, Ioansy-
ACH HM, ZOKAKATE, YTO KBAAPAT KaXA0re IE€THOTO IACHA
paBeH PA3HOCTH KBAJPATOB ABYX HEKOTOPEIX NEABIX IHCE.

933. CKOoABKO HYKHO B3aTH 10-IPOIEHTHOrO ¥ 4-MpPOLEHTHOTO
PacTBOPOB COMH, UTOOH moayuuTh 800 r T-mpoleHTHOTO

pacTBopa?
934. Pemnre ypasHeHME:
a)(x+3)2=x2+9x; 6)(y—5)2=y(y+2);
L B)(1"2)2=3+22; : r)(7—x)2—x2=35. y

§23.nuﬂim-w|

OYHKUIMA

Muorne QyHRINH, KOTOPHIE IPMXOAUTCH HCCASAOBATH, MOXK-
HO 3a1aTh QOPMYJION y = kx + b, rae k u b — paunnte unciaa. Ha-
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npuMep, eCIM Macca DycTol Gouxs pan-
ua 30 Kr, a iwiornoCcTs Gerspna — 0,8 kr/AM",
TO 3aBHCHMOCTL MeKAy Maccolt m GOIKH C
GensmEOM B 06BEMOM V i1 Gensuua B Hell
MOXKHO BHPasHTh GopMyaoii m =0,8V + 30.

Ecom macca 1 M npoBoAa paBHa 50 I', & Ka-
rymru 6es npososia — 200 r, TO 3aBHCHMOCTH
MeXKAY Maccoil m RaTYIOKH ¢ DPoBOROM H AJIH- )
Ho¥ [ M HAMOTAHHOIO HA Heé NPoBoAa MOYKHO Man. 76
BHIpasuTh hopMynoit m = 501 + 200 (puc. 76). '
Taxne QYHKIUY HA3KBAIOT JHHEHHBIMH.

'OF Mo linO10 HaLBaIOT PYHKUMIO, KOTOPYIO MOX-~
HO 3anaTsL popmynoiisnpa ¥ =kx +b, rae x — apry-

MONHT, & ¥ b — panHbie ywucha.
PaccMoTpuM aBe nuHelinLie GyHKUEH, 3aaHHEIE GOPMyTaMT

. y=2x-3 u y=-05x+2
Ha MHOKecTBe Beex unces (B). OnucapHHM B IPEARLAYIIEM NADATDA-
- the cmiocoBoM NocTponM rpaduicH gapEsx QyRKIEE (puc. 77 u 78).
y=2x-3

BuzuM, uTo rpaduk KaxAol 13 NpEBeAEHELIX QyHKIME — mps-
MaA. MoaxHo 0600IHTE NPHMEDH B AOKA3ATE TAKOE YTEEDIKACHHE,

' I'padmlc-lcamoii auneiiEol GYHKIMM — RPAMAst, Hxamxmnasn
:J OpsiMan HR KOOPAMHATHON NIOCKOCTH, HE ICPHEHIRKYNAP-
Bau ocH abenmce, — rpadu geKoTopoi auneinoil pymxuyn.,

Jns nocrpoenus npamoii, apnmomelica rpaduroM A06oit u-
Beltuoft GyHRIMM, gocraTOUHO 3HATE KOOPARMHATH ABYX TOYEK.
Yrobu1 mocTponTs rpaduk dyrxomy ¥ = — 1,5x + 3, Bago cocra-
BHTH TAGIMILY aJ1st BYX MOGHX sHaveHHi aprymMenTa. Haupumep:

x o | 2
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~ O6ogHAYNM Ha KOOPARNATHOMR IIOCKO-
CTH TOUKH ¢ KodpmuaraMaOu 3, 2n 0 n
[IPOBeABM uepes HUX NpaAMyIo (pire. 79). Sto
H ecTh rpadmr pyaxnun y =— 1,6x + 3.
CrolicTea JmBeiinolt dyurnuy y=kx+b
V1A pASHKMX 3HauYeHuMit k& MoxHO ompene-

: oi 1 a\{ s =
JIETE 110 rpafhprKraM, OPeiCTABIeHHAIM, HA-
nprEMep, Ha prcyHkax 77 1 78. [Ipeacrasam - :
. HX B BHZe TaCIHIIEL. Puc, 79
C P—— By dymeapau (k% 0) .
' ' y=kx+b k>0 |y=he+b k<0

O6sacTs oupegenesua | Bee uncaa (R) | Bee umena (R)
O6nacTh sHAueHR{ Bee uncna (R) | Bee uncaa (R)
IlonoKHTENEHEIE 3HATCHRS x> -% x< —-:—
OrprnaTensane 3HAYCHRA x< ——% x> —%
IIpOMEXRYTKE  yGrBaHEs — Bee ymoua (R).
Hpouexcy'nm BoapacTaEus| Bceuncna(R) T l

CeoiicTa MuHeHON QyEKUAM ¥ = kx + b ODH yCAOBHH, YTO
k = 0, mpeanaraeM copMynAPOBATH CAMOCTOATEIBHO,

Cgi Xorure anare emp Gompme? )

b—
PaccMOTPUM YacTHBIE CRYNaM NHUHeAHDbIX y
PyHKUMIA, 1
Ecnu & = 0, To dyHiumna : g:
y=kx+b b
umeet sna, i = b. Mpadmk Takon GyHkupmm — 11

npsMas, napannensHas ocu X (puc. 80). N N
Ecnm b =0, k= 0, 70 nvbeinan pyskuma -3-2-10{ 1 2 3 4 5 x
WMEeT Bup, -2}
y=kx.
STy GYHKLMIO HAILIBAIOT DIMON NDOMOPLMO-
HANLHOCTBIO, TaK Kak Niolbie (0T HEe OT Hynn) Puc. 80
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-

Femvrl TEKOA QYKL NPONOPLMOHANBEHE! COOTBETCTBYIOWMM SHAYSHMAM
YMBHTa. [lns NpUMEPa COCTABVM TaBNLLY SHaNEHA PyHKLMK I = 3X.

xl-2|-1| 1| 2]|3)4]s
y _]—__—-_6 | -3 3 (6|09 |12_| 15 4

3nece 4icna 12 u 15 MponopumoHaneHs tcnaM 4 u 5, seap 12: 15=4:5;
qucna-ﬁwgnponopmouanwuqucnau—zms,Be.nb_—6:9=—2:3i11-. a

' I'papurx npamoil TPONOPIHOHAILHOCTHA— HAPAMAA, IPOX0-
._| Ammas Yopes HAMAA0 KOOPHHAT, -

Ha pucynke 81 usoGpaxenb rpadukmn gyrkumit y = 2x, y =—x, y =0,3x.

Puc. 81

- MpoeepbTe tebs

Yro Takoe QyHRINI?

CoopMyaupyiite oupeieneHne JRREeHREON QyHKIMH.

Yro aenaerca rpadpurom naBefinoi dyHxnun?

BepHO i1 yTBEP;KACHHE, TTO KAMKIAA DPAMAT HA KOODAUHAT-
HO# IIocKocT — rpadMK HeKoTopoii InHeiHOH GyERIEAT
5 5. Kak nmocrpouTts rpaduk auHeiino# yHxmuu?

» 6. TIpuBeanTe NpHMeDH BospacTaromei MHHHHON PyRKRIEE,

oo

B Y YT RNt
-

w Bunonn;u mml]

1. IocTpoiire rpaduk GyHKIKH, 3aaHHE0H dopMynoii y=0,02+ 1.,

v Pemenne, Janaana Gyarousd — JuHeiiHas, € rpadur —
npaMaa. OopefeJuM KOOPIAUHATH ABYX TOYEK 9ToM npamMoil, co-
CTARHEB TaOIHILY.




OYHKLIAW

HanecéM HA ROODAWHATHYIO NAOC-
KocTk TOUKH A(Q; 1) m B(2; 2) m nporegém
yepes HAX OpaMyo (puc. 82). Iro n ectd
rpathuk AapHOM GYHRIIHM.

CyniecTBYIOT PpYHKOHH, He ABAHIOIIN-
ecA THHeHAHREIME HA Beeil obaacThH onpe-
IeleHNA, HO HA OTAEJILHHEX MPOMEXYT-
Kax ofsacTh onpefieleHAR HMeJOT cBoif-
 ¢TBa JMHeWHHX. X rpadurn — jomMa-
HEle IMHKH. PaccMOTPHM OARY B3 TaKHX Gyrxmmit,
2. Tloerpoiire rpadmk dyarmuu y =|x - 1

v Pemenne. Ilo onpegeleHnio Moaynsa MoReM 3alli-
caThb:

ecnux—120,0jx-1]=x-1;

ectmx—1<0,50lr—1=~x-1)=-x+1,

 CregoBaTenbHo, y =[x ~ 1} = {x—l, ecom x21,
o |-x+1, ecam x<1.

9ro pyHEKIUS, KOTOPAXR HA ABYX PASHBIX [TPOMEIKYTKAX 3844~
érca pasHHMH dopMyIaMu THHEHHHMX QyaRmmii:

ecmxz2l, Toy=x~-1;

ecmx<l,Toy=—x+1.

Puc. 82

-

CocTaBUM TaKkHne TAOANOL] HX 3HAYEHUH, | g
x| 1 3 4
— s
y + 0 | 2
x -2 0O
y 3 | 1
Iloctpoum rpaduk GyHKOMH
(puc. 83). Puc, 83

BoimonHute ycTHo

935. Apnsaerca nu anHeliHOH PyHRIMA, sagannas dpopMyaoit:
a)y=5x+0,2; 6)y=-3,5x+2; B)y=3-2x; '

2x -5 1-2
p)y=x+5; A y= 3 ; e)y= 2x

?
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986. fipnaerca au NpAMOR NPONOPIEOHANLHOCTHIO DYHKIAA,

3agaHHAA dopmynoii:

‘A 2x-1
8)y=0,7x; Oy=3;  By=—g;
r)2=5-2¢; n) z="Tt% e)z=-3t7

937. NMunelinan dynxnus safana dopmynoit y = 0,5x + 3. Kaxoe
SHAYEHNE pTOH GYHKIMA COOTBETCTBYET SHAUYCHHIO X = — 27
IIpn xaxoM smayenMyn aprymMeHTa o ¥,
.

3HaYeHWe dHyHKmUH papHO 37
938. 3apafite popmynanu GyERIUE, - 4
rpaduKs KOTOPHX H30OPasKenE Ha 2y
. pmcyHKe 84, o |

s SR
939. Mocrpoiire rpadmx dyHxmmn:: R | b
a)y=3x-2; 6) y = —0,6:x;
Jy=3 Jy=".0 Puc. 84
B)y=1-0,3x; Dy=75 2+

) __x+3_ _1—3x
R)y= 9 3 ey y= 3

B 940. Toctpoiite rpadux dyaKxmn: :
a)y=0,5x; Gy=2x+1); B y=8-2 ry=
IoeTpoitre rpadmk pyaxumnn (941-942), :
9l.a)y=2x-3, ecau-1<x<4;
00m=2t+38, ecmm-3<t<2;
By=4x+1, ecm-3sx<6.
Qma}y=5x+3, ecad -4<x<2;
O)y=2-x, eecmm 25 x54;
B)p=0,8a+2, ecim2<a<5.
943. ana byarnus y=-§-x—1,me —8 < x < 6. Tipunagnexar 1
rpadury aroii ¢pynxnuu rouxkn A (0; -1), B(3; 1), C(9; 5)?
944, IpoxoauT au rpadmk QYEKIME ¥ = 2x — 1 Yepes TOURY:
a)A(3; 5); 6) B (-10; -5); - ) C (100; 199)?

945. Ilocrpotire rpadux GpyHKDmm:
a)y=0x+3; 6)y=0x-2.

Qm. Kaxaa us pynxmmi Boapac'rammaa,axa_lcaa-—yﬁﬁnaxomaa:
ay=x; 5)y=—?':-; B)y=—x; nNy=2x?

x-5
2
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947. Ha moxpacky 1 »? Doza pacxpaywor 180 r xpacku. Bupasu-
Te GOPMYIOH 3aBHCHMOCTE MACCH 71t KPAaCKH OT IJIoNaH S
OKPANTHBAECMOro mosa. SIBIgeTca M 3Ta 3a8BECHMOCTS OIpAa-
MO OPONOPHROHANBHON?

948. Ha pucyHKe 85 naobpakeHn
rpapmRE QyHKOHE BHAA
y=kx (k#0). Onaxaxzoro
rpaduKa onpeneanuTe 3HAK
kos(pdunnenra k. Cocrapbre
hOpPMYIN, COOTBOTCTBYIOMHE
rpaduKaM sTHX QYHKOMIA,

. 949, ITocrpoiite rpaduk GyEKIMN Puc. 85

¥ =~- 3x + 2, Hadigute Koop-
IUHATEH TOUEK HepecedeHHs IPaduKa ¢ ocAME KOODAHHAT,
ITpu KAKHX 3HAYEHNAX X SHAUYCHUA GYHKIMH HOXOKHTEND
HEI, IPH KAKUX ~— oTpHnaTeAbRE? Boapacraomasn vau you-
Baolnad sra pyaxnua?

@ 950. He Brinofugad nocTpoeRuil, HaiiuTe KOOPAMHATH TOUER
Hepeceveny ¢ OCAMHE KOOPAUHAT rpadHra DYHKLM:
ajy=4x+8; 6)y=—x+3; B)y=0,5-2x,

Ypodenb
9561. Hocrpoiire rpadpux GyHKIma:

a)y=2x+1; 6)y=x—-4; 1) y=-;-x—-5; r) y=I3——;;x;
3-2 4x-6 . 1 ‘
A y=—3 Zie)y= xa i8) y =5 (Tx—4);0)y =32 1).
HaiiguTe KoopArHaTH TOUYeK HepecedeHMus INOCTPoeEHEIX
rpadUKOB ¢ ocsiMH KOOPARHEAT. [Ina Kaxxaol QyHKIHN yKa- -
MUTE, NPU KAKAX 3HAYEHAAX X 3HAYCHAA JYHRIMR Dono-
SKHTEALHE, IPM KaKuX — oTpunaTenbuul. Kakwe n3 nan-
HuX dyHKnmii BogpacTaoLmne, A Kakue — yGnsalonmmue?
- 952.HalinuTe KOOpAHHATR TOTEK HePeceYeRHA € OCAMH K0ODAH-
HAT rpagpuyra QyHKDHEY:
a)y=1,7x-3,4; 6)y=0,5(x-4); B)y=3,5x;
-1 3-2
Dy=-25c+1; @ y="; ) y=—"—.
fh 953.8 onHOHK CRCTeMe KOOPIHHAT NOCTpoiiTe rpadnka dyErmAl |
H YRAKHTE KOODAHHATH TOUKH HX MePeCcedcHnA:

a)y=%+1 ny=-x+4; B)y=x—5uy=5-x;
Bjy=8x-luy=—-x-1; Py=x+3uny=2x+6,

Ji.n’ -
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954. IlocrpoiiTe B oaHO0M cHCTEMe KOOPAUHAT rpaduku Gyarnuit,
3agaHHERX HopMyNoi:
) y=2x+b,ecaub=-3; 0 1;
Oy=kx+3,ecmmk=-1; —;1; 2.
Kak pacnonoxeHs nochoeHHme rpadpuKH B KaXKIOM K3
CIIyaaes a, 67
6955. dyurnoua sagana dopmynoit y = kx — 2. Ilpu kakoM anade-
HUE k rpaduK QyHKIAN:
2) NPOXOAUT depes Toury M{-3; 4);
6) napannened rpaduKy QYHKIUH, 3aJaHHOl dopMynoi
y=-38x+1,57
ﬁ956. IIpn kaxom yerosus rpaduxy Gyaknaii y=kx—luy=px+5
HepeceraloTca B rouke P(4; 3)?
957. Hocrpolire rpadur Hysrnmu:
a)y=2; 6)y=—4; B}y =3,5. -
958. IIpm KaxoM YCHOBHH rpaduxu QyHKUAd y =px + 3 1
y = kx — 3 — napanyensHsle npaMule (puc. 86)?

¥
5
4
3

Puc. 86 Puc. 87

959. Hanumnre dopmyar Gyrxnuaii, rpadurE KOTOPHX H300-
paxens! Ha pucynke 87.

960. Hanuwure GpopMyny byHrunu Buaa i = kx + p, ecnu eé rpa-
UK MPOXOAHUT Yepes TOUKH:

a) A(0; 1) m B(2; 2); 6) K(1;-1) m P(0; 5).
961%, HocrpoiiTe rpadnk GyHKRIINH, 3axanHol GopMynoi:
' ajy=x+4; Gy=1-2x; BYy=3x; r)y=—-;i.

Jna kamporo rpadmra nocrpoiite rpadmk, cAMMeTpHYHELH
OTHOCHTENLHO ocH OopAuHAT, Sajafite dopmynol coorser-

CTEYIOIYIO DyHKRIIUIO.
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ITocTpoiiTe rpaduk dyarnun (962—963).
, —4Lx<0, A -
962*.a)y={2x+3 x 6 ={ 3x+3, -2<x5s1,

-2x+38, 0sx<4; x-1,12x<4.

963%.a)y=Id; G)y=lx+3k Dy=lx+3 ny=24-

ﬁ 964*, 3arpars nponsBoacTBa Ha 200 eAWHMIL IPOAYKIHAN COCTAR-
agiot 100 rpH., a Ha 2 000 egpuann, — 800 rpn. Haltagare rpa- ™
Huecku saTpaTH Ha mpousBoicrso 400, 1000, 1200 enu-

. HUI MPOAYKINAH, cduTad, 970 QYHKIMA 3aTPAT AUHEHHASA,
965*. SaTpaThl HA NEPEBOIKY TPY38 JBYMs BUAAMHE TPAHCIODTA
BBIYACAAIOTCA IIo hopMymTaM: ,
¥y =100+ 80x, y,=150+ 20x,

rfie X — DACCTOAHEE IEPEBO3OK B COTHAX KHIOMETDOB, §; B -
Y, — TPAHCHOPTHEIC 3RTPATH TPH HePEeBO3Ke IPy3a NeDBLIM
H BTODLIM BUAAMH TPARHCRODTA B COTHAX rpused. Onpene-
JTe, HA KAKHME DACCTOAHHMA U KAKAM BHAOM TPRaHCHODTA
Ayudille IEPeBO3UTL TPya.
966%, PupmMa IIATAT IPOAABILY 34 X €IHHAL, TPOAAHHOrO TOBApa
: (2x + 50) rpH., ecaM NIPOAAHHOTO ToBapa MeHee 40 eAUERATI,
= n ponnaunsaeT emy 20 % KOMMCCHOHHBIX, €CJIH TOBapa
npoaaso 40 exrrun u Gonee. OUHIINTE 3BaBHCHMOCTD MEK-
AY KOARYeCcTBOM IIPOAAHHOTO TOBapa 1 3apaboTHOMH maToi
npozabla ¥ NocTpoiite rpadux 9T0i1 3aBUCHMOCTH.

. ————{ YIIPAXKHEHUS m NOBTOPEHMS } —

Pemure ypaBHeHRE (967-—968)

967. a)(2x+3) —4x2+3 6) (5 - 3y)” 2 9y?= 55;
B)(dz+2)2=2(822+13); 14~ 5x)°=(3+5x)°
968. a) (2x + 3)° - 4{x2 +7=171; 6) (5z 1) - b2(4 + 5z)=31;
8)(0,2y - 22+ 0,1y (2 - 0,4y) =

(3] (i)

969. BesocuneucT efieT W3 OHHOTO Cela B APYTOe €O CKOPOCTHIO
- 10 /4. Ecam 6ni o exan co cxopecTsio 12 KM /4, To mpaexan
651 Ha gac pasbme, KaKOBO paccTogHNe MeXKIY céaaMA?

970. MOTONEKAKCT LIPOe3KaeT paccTognne or JRamKora xo

YmMauu 3a 1 4, a Besocunesnct or ¥manan Ao JHamrosa —
3a B 4. Yepes CKOABKO YaCOB OHR BCTPETATCH, €CIIH BRIEZYT
\____ OmHOBpeMeHHO? : J
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' ™y
3ALAHMA QNS CAMOCTOSTENLHOM PABOTHI

BapurarnTtl -
1°. Banaiite popMyaoit PYEKIUIO, 3HAYCHHE KOTOpOH
Ha 4 Gonplie 3HAYEHUA apTYMEHTA.
2°. ITocrpoiite rpaduk GyEKIEH y = 5 — X Ha MHORECTBE
HATYPARLHEIX YHCEN, MeHBIIRX 7,
3°. ITactpoitre rpadux yaxnmn y = 2x — 1. .
4°. Haiizure o6nacTL onpefeneHud QyHKIUA;

a)y=x2—3x+2; 6)y=xf3.

Bapuanr I

1°, Bapafite popMyno#t dyEKIUIO, 3HATeHAE KOTOPOM
Ha 9 MeHbIe SHAYEHHH APTYMEHTA.

2°, ITocrpoiire rpadux dyaxman ¥ = 1 — x Ha MHOMKeCTBE
HATYDPARBLHHIX THCEJ, MEEBIUHX 5,

8°. Ilocrpoiire rpaduk Gyrrora y =3x — 1.

4°. Hasixnre o61acTL onpeaecieRNa QyEKOHA:
3

3
aAy=x"-x+3; S y= .
)y V=773

Bapuanr I

1°. Bagaiire dopmyaolt dyERIUIO, 3HAYeHAE KOTODPOHK
BTpoe Gonbine 3SHAYEHHA APTYMEHTA.

2°, Hocrpoiire rpadux GyHknop ¥ = 2 + X Ha MHOMKECTEE
HATYDANBLHBIX YUCEN, MeHBIIMX 5.

3°. IlocTpoitre rpadur dyuknan y = 4x + 3.

4°. Hatigure 06A2CTH ONIPOJCIeHUNA (DYHKIHH:

1
a)y=1-x% 6) y=—"5-

Bapnanr IV
1°, Bagaitre popmynol GyHKIMIO, 3HAYEHAS KOTOPOk 06~
PATHH 3HAYEHHAM apPTryMeHTAa.
2°, Iocrpoiite rpadmx Gpyrxmuu y=-3 + x Ha MBOMXE-
CTBe HATYPAJABHHIX YHCe)I, Menpinx 8.
3°. IlocTpolite rpadur yRKmun y = -2x + 3.
4°. Haiigure oGiacTs onpeaeneHua GyHKIum:

3 1
= + H = .
a)y=x"+1 6) y P
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MCTOPVNECKME CBENEHMA '“

Heroropble OpuMepHl COOTBETCTBHI MEKAY NEpeMeHHLIMYA,
Teneps HASHBAIOIUMHUCS QUHKYUAMY, VIEHBIM OELTH U3BECTHR
oyensb JaBHO. B Basmaone emé Gonee 3000 ner roMy Hasap 6u11um
cocTaBREHE! TAGIHOSI KBAXDATOB H KYGOR HATYDAIBHEIX THCE,
KOTODHIe ceiiuac MOXKHO CUKTATH TAGJAHYHKM 3aMaAHHEM PYHK- -
i y = 2 u y= %3,

O6mee noaATHE pyHKUAR O11I0 BBegeHo TonbKo B X VII B, CHa-
yana P. Jlekapr BBéa HOHATHE MepeMEHHO#H BEJMYHHE M CHCTE-
MY KOOPAMHAT, HAUAJ PACCMATPUBATD 38BHCUMOCTH OPAHRHAT TO-
YeK rpaduxa oT ux abeiuce, Ciopo «pyHKNUA» (¢ RATHHCKOTO —
deiicmaeue, 6biNOKHCHIE) BOEDBEIE BBEJ HeMenKHil MaTeMaTHK
I'. JeitGoaun,. e

OyHRIIHAME OH HABRIBAJ abCIHCOR,
OPAHHATHI H HEKOTOPHIE OTPE3KH, CBA-
3aHHRE ¢ TOTKOIl, KOTOPAA B Dponecce
ABMIKEHASA ONMHACKIBAET ONpefeléHHYIO
JIUHHIO.

I'. Jleit6unn — Brifaloniniica Heme-
oxuit yaénmii. IIo obpasoBannio —
opucT. Pabotan 6ubaHorekapeM, HCTO-
puorpadoM, oprain3oBaj BepanHECKYI0
akameMmio Hayk. Heenexopan mpobne-
Mbl MATEMATHEKY, PHIocOPEHE, AIKIKO-
BefleHHA, XHMHH, ['e0JIOrUH, KOHCTPYH-

POBANE BHYUCIHTENLHBIC MAITHHEI. lotppua Bunerenom
VeunnaMym MHOTHX MATEMATHKORB NeiAtuuy,
(H1. Bepuynru, J1. Bitnepa, H. JloGaver- (1646—1716)

ckoro, B. Boaruano u Ap.) noraTe GYHKINA YTOYHSAIOCH, pac-
IMPAAOCH ¥ HANOAHAJIOCHL HOBLIM cMbicjoM. Hanbonee obmee
COBpeMeHHoe onpeaenenre Gyrxmnn npegroxuaa 8 XX B. rpyn-
08 MATeMATHKOB, BHCTYNAKmAaA nox ncepgorumom H. Bypba-
Kn: «DyEKIUA — 9TO OTHONIEHME, IPH KOTOPOM KAXKAOMY 3J1e- ;
MenTy obaacTH oTOpaBJIeHNA COOTBETCTBYET POBHO O/IHH JIeMeHT !
‘obnacTy pubLITHA>» . [Tog OTHOIIEHNEM OHN IIOHIMAIOT coo'rne'r-
CTBHe, 10K 06/1aCTHIO OTIpaBAeHus (0618 THIO ONpeAeneHus GyH--
KEuau) a obnacTeio npubniTiia (061acThHIo eé 3HAYEHH ) — :uoﬁue
MHOYKECTEA, A He TOJIBKO YucaoBbie. C TakuM 06IHM NOHATHEM |
‘gyfunnu BBl 03HAKOMHTECH B CTAPHIHX KJACCAX.

< i
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. | . OCHOBHOE B I1ABE ' '

Ecnu kax oMy 3HAYEHAK) HEPEMEBEHOH X COOTBETCTRYET OTHO |
3HAYCHUE IePeMEeHEOH ¥/, TO IEPEeMeHHYI0 i Ha3bIBAIOT PyrKtuel: -

OT X, IEPEMEeHHYIO X HASKIBAIOT He3a6UCUMOIL nepeMen oil, TN

apzymenmon Ppynxyuu. Hanpumep, niomans S kBagpaTa — -

(YHKOHA OT ANMHE €ro CTOPOHEI 4.

- OyHRImA MOXKHO 3a/laBaTh C MOMOmbIO dopmya, Tabanm,
rpaduKkoB | T. II. I'paduxn GyHrnui waine scero CTPOsT B de-
xapmosoii cucmeme Koopdunam, cocrogmeit H2 IBYX B3aHMHO -

HepHeHARKYAAPHBIX KOOPAMHATHEIX ocelt — ropusoETANBHON

ocH gbcuilice, MK OCH X, M BEPTHRKAJIbLHOM OCH OPOUHGM, AR OCH If
(pmc. 88). IlnockoCTh ¢ cCHCTEMO KOODAMHAT HASHBAKT KOOP- -

- QURAMNOIL NAOCKOCTIbIO, KasKA0H eé TOUKe COOTBETCTBYET-OXHA -
napa uncej. Hanpramep, Ha pacyEKe 88 TouKke A COOTBETCTBYET

napa ynces (3; 2), e€ KOOPIHHEATH 3anuchHBaioT Tax: A (3; 2), To

ecTh 3 — abcoucca TOUKM A, a4 2 — OPAHHATA TOUKHK A.

= bho 0 R AW

J——

~3-2-190 34 x
Y /.4 N

Puc. 88

Tpagurom dyrryul HasbiBAIOT MHOMKECTBO BCEX TOUEK KOOP-
IHMHATHOI IOCKOCTH, a6CIMCCH KOTOPHIX PDABHEI SHAYCHHAM ap-

. TYM@HTA, & OPAMHATHI ~— COOTBETCTEYIOIIMM 3HAYCHNAM QYHKIME,

Bce 3HaYeHHA, KOTOPble MOYKET NPMHEHMATEL APryMeHT PyHK-

1Hn, 06pasyrT eé obaacms onpedeaeHud, a Bce COOTBETCTBYIO-
mue 3a49eHnd QyRR1ME — o0aacme 3HaveHull Gyrnkyun.

AL

JAurelinoit HasHBAOT QYHKIHIO, KOTOPYIO MOKHO 3a4aTh -
dopmynoit y = kx + b, rae x — apryMesT, a k u b — AaHHRe -
qucaa. Ecan b = 0, 10 nuBeitHyI0 QYHKIIUIO HASHIBAIOT RPAMOIL -

RPONOPYUUCHASLHOCTLIO.

. Tpadur raxaoii auueiinoil pynrkoun — mpaman. 'paduxr -
npaMol IPONOPUKEOBAIBHOCTHE — NpAMAad, MPOXOAAIMas Yepes
HayaJo KoopauHAT. Ha puc. 88 npamag KP — rpaduk auneii- -

HOll QyEKNNH ¥ = 2x — 2, npsiMmas MN — rpadux npamoii mpo-

NODHHOHAJBHOCTH I = — 0,5x.



DYHKUAH

Bon POCHI i COMONPOBCPKA

1. ChopmyaupyiitTe onpegesnerne GyHKIpAN.
2. IIpuBexuTe NpuMepsl GyBERIAN.
3. Yo raroe aprymeaT GpyHKHu?
4. Yro Taxoe obnacrs onpeneseHnA GYHKIAA?
8. Hro Taxoe ob6nacTh 3HAYeHAA GyEKIHA?
6. Kax M0oxHO 3aJaBaTh GyHEINN?
7. 9r0 TAKOE KOOPAMHATHAA ILIOCKOCTh?
8. Yro Taroe ock abenuce?
9. 9Yro Taxoe och OPANHAT?
10. Yro Taxkoe HAYAJI0 KOODIUHAT?
11. Yro o3HATAST BLIPA’KEeHNe «TOYKA A MMeeT KOOPAHHATHL
anb»?
12. Jro oznauaeT 3anuch ¢« M(x; y)»?
13. Yto Taxoe abcuncca Touxu?
14. Yro raroe OpANHATR TOUKHT
15. Kaxaga GpyHRINA HA3LBAETCH BO3pACTAIOIICH?
16. Karaa ¢yHRINA HasHBaeTCH yOLiBaoeii?
17, Yro raroe rpaduk GyHrmpuu?
18. B uém cocTout rpadhmueckuii cmocof aagaHusa PyHKIMUA?
19. Kaoxgas a1 IMHES HA KOOPAHMHATHON NJIOCKOCTH 3a4a8T
byHRIHIO?
20. Chopuaymupyire onpegenenye AMHeliHOR GyYHKIKUR.
21. Yro sasaserca rpaduxoM JuBeiABol hymnmmn?
22, TIpaBHABLHO JH YTBEP:KACHAE, YTO KAXKIAAA NIPAMAA -
B IeKQPTOBOM CHCTeMe KOOPAMHAT — IpaduK HeKoTopoit
auxHeHON GyHRKOER?
23. Kak noctpouTts rpabuk ruaeiinoi GyHKIun?
24. ChopMysupyiite croifcTsa MuHeliHOR QyHKIAR
y=kx+b,ecnmk>0;k<0; k=0,

' 25, Kaky1o GyHEINIO HASBIBAIOT OPAMO TPONIOPITHOHAABHOCTHIO?

26. Yro sBageTCA rpadAKOM OpAMOI NPONOPIHORAIBHOCTH?
27. Kax nocTporTh rpadpuK NIpAMOi NPONOPIHOHANBHOCTA? |
28.ChopmyaupyiiTe cBOMCTBA NPAMO NPONOPIHOHAILHOCTH,
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rOoTOBMMCA K TEMATUHECKOMY OLIEHNMBAHKWKO

Tecrosuie sapanns Ne 6 .
1. Yepe3 Xaxkyo H3 TOUYEK OPOXOAUT rpadprr QYHKIUH
y=8x+2:
a)A(3;6); 6)B(8;13); BC(2;7; 1r)D(4;14)?
2. M'padux Gynxnuu y = 2x + 10 mepecexaer ocs OX B TOY-

Ke ¢ KOOPAHHATAMA:
a) (0; 0); 0)(=5:0);  B)}(0;10);  1)(-5;10).

3. I‘p@“mﬂy'“x+5ﬂepeceRaeT0%Oynmq-
Ke ¢ KOODANHATAMHA.
a)(1; 1); 6) (0; 0); B) (5; 0); 1) (0; 5). 5

4. Kaxada ns fanaurx QyHxoui asinserca anaeinoi:

X o 2 5.
a)y——§+3, 6”"‘;: 2; ) : |

2
B y=2-+2 ry=-2+42
4 x

5. Kakas n3 GyrKmii ApaseTcda npaMol TPONOPIHOHAND-
HOCTBIO:

a)y=2x+3; 6)y=3; Bly=x%5  ry=3x2?

6. T'padux raroit u3 dyHrIuMi NPOXOAHT Hepes 'ro'ucy
A(-1; 2)

a)y=2x+4; 6)y=3x—2; B)y=5x+3; r)y=2x? :

7. Ilpu kakoM sHaueHnA® k rpadHK Gyaxuun y =kx + 7 -
[IPOXOAMT 4Yepes Touky C (2; —1):

a)—-4; 6) 4; B) —3; r) 3?

8. Kakue sHaweHWA X He BXOAAT B 00IaCTL ONpeAeNeHHs

$yurnun y = pro

a)0n3; 6)—2; 8)0u2Z; r)2un3?
. 9. Kaxoii us rpaduroB GyRKOHi He HepecekaeT ochk Ox:
a)y=x; 6ly=2x+3; B)y=-x; rjy=-37
1
dx+1

10. HailianTe 3HaYeRHe JYHKOHE Y=-

npu x=-0,2:
a) §; 6) 0,5; 8) —53 r) —0,5.
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Kourponsnas paGora Ne 6

1°. ®yuxnusa saaana dopmynoit y = 0,5x - 3. Onpene-
AWTE:

a) 3paueHHe GYHRIMH, €c/TH SHAUCHNE APTYMEHTA DABHO 4;

6) sHaueHNe apTyMeRTa, IPH KOTOPOM 3HavenHe GyHK-
IHHA PABHO 5.

2°. He BoimonEAA mocTpOCHAA rpadrka GyHrmIuM
y="Tx—3, Doxaxure, 4epes KaKHe TOYKH MPOXOAUT I'pa-
dur: A(1; 4), B(2; 10), C(3,5; 0,06); IX0; —3).

3°. Hoctpoitre rpadpuk dyaxnuu y =— 2x + 3, Chopmy-
AHpyHTe eé cBolicTBA.

4°. Haiizure TOUKH DepeceueHnsa rpaduka yHK UM

¥y =-3x + 5 c 6cAMH KOOpAMHAT.

5. OgHa cTOPOHA NPAMOYTONLHUKA PABHA X CM, & BTO-
paa — pasoe Gonpme. Belpasure GopMynoll 3apuCcHMOCTL
IUIOINAAH S PAMOYTONbHUKA 0T X. CocTaRrpTe Tabmmny

BHAYCEHH NOoAYUeHHOH QYEKUAY AN NepRLIX [ISATH HATY-
PAJBHRIX 3HAYCHHI apryMeHTa,

6°. Bagaitre popmymoit nuneitiyio PyHrIpmo, rpadHK Ko-
TOPOi NPOXOAAT Yepes HAYAIO0 ROOPABHAT | TOYKyY A(—4; —6).

7" . Haitanme oGnacTs onpeaenieHnsa GyHKINY Y = 6

x2+5x

8°. CrouMocTE 060PY/JORAHES DEMOBTHOR MacTePCKON
cocrapager 72 000 rpH., a rozoBas aMoOpTH3ANHA —
8 000 rpa. BrIpasaTe 3aBHCHMOCTE CTORMOCTH oBopyao-
BAHHS OT BPEMEHH, eCNH €KEeTONHBIE AMODTHIAMOHHLIE
OTYHCHEHNA HOCTOSHHEL.

9. Tlocrpoiite rpadukr bynkmun
_ X — 2, - 2 0-’
y= -2x-2, x<0,

10%. IIpn xaxkoM snadeHun m rpaduru dyuxumnii
#=2x+1 u y=m umenr ogay 06IIyI0 TOUKY?



Cucrema — COBOKYNHOCTH

LonpenesgHHbIX 3NeMEeHTOB,

MEXMAY KOTOPLIMKU Cyue-

ICTBYET J0KOHOMEPHAR CaAS3L
N B3anmMopcicrene.
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CucreMu1 ypABHCHHH, Kak 11 or- OcHOBHEIE TeMEI IVIABRI:
JenbHBIe YPAPHeHHHA, cho.l:;;?rm ® YDABHEHHA C NBYMS NEPEMOHHLIVI,
JLA PeliieHHs CAOMHRIX U Heo6x 0" rpadMK IUHGHHOTO .
AMMLX 3agad. CucTeMbl ypanme- : : " ’
aulk Suiaror ¢ FBYMA, Tpems u Go- iy

nee nepeMeHHEIMU. B o1o% raage  * ©£nocol NOACTSHOBKM;

BE O3HAKOMITECH CTIPOCTEHIIIIME  ® CNOCOD CROXEHNS;
CHCTEMAMH JIBYX YPRBHCHHE C IBY- o pellieHne 3afay COCTIBNeHWeN .

MA gepeMeHHEBIMH. CHCTEMbI YPABNOHINA.
\, y
p
§ 24 .vearuEus
CABYMA
NEPEMEHHbBIMM
—

Ho cux mop MBI PACCMATPUBAJIK YpaBHEHHe ¢ OAHOH MepeMeH-
Hoit. OAHAKO CYIIECTBYIOT 3a1a4H, pellieHie KOTOPRIX NPABOAHT
K YPABHEHUAM € ABYMA IMepeMeHRbIMIU.

3amaua. Ha 22 rpH. Kynuwiax HeCKOABKO KHHMEK IO 5 I'PH. K reo-
TpadEIecKEX KAPT — N0 3 rpH. CKONBKO KNI KEWKeK ¥ Kapr?

Pemenne. IIyeTs Kymuam X KHHKKH ¥ KapT. 3a KAMKKH
3amAaTHIN 5x TDH., a 38 KapTH — 3y rpH. Beero sanjgaruian
22 rpH., T0 ecTh, 5x + 3y = 22.

Sro ypaBHeHNe ¢ ABYMs nepeMenunMu. Ilpuseaém u Apyrue

!gpnuepm TAKHX YPABHeHUH ¢ JBYMA NCPeMeHHBIMMA

(xy=8, 2x=3y, L+y=".

YpasHehne suga ax + by = ¢, rae a, b, ¢ — panubie
YMCNA, HA3LIBAGTCA NUHENHLIM YypaBsHeHueM
_ C RABYMS nepeMeHHuMUuxXUy. Ecmaz0mn
P b # (0, ero HasLIBAWOT YpaBHEHUEM NEePBOH cTe-
; MeHW C ABYMSA NEPeMeHHLIMMW.

IIpaMeprr JUHEAHEIX YpasHeHUil:
. Bx+t 3y=22,x-2,7y=0,0x + 2y = 4, ABA NEPBHIX U3 HAX —
#VDaPHEHNE NePBOI CTeNenH ¢ ABVMSA ePeMEeRHLIMH.
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ITape wacen x = -1 1 y = 9 yAoBAeTBOPAET YpaBHeHHe bx + 3y =
=22, Tak KaK 5 - (—1)+ 3-9=22. Anapa uncen x = 1n y =2 sTomMy
YPABHEHWIO He YAOBICTBOPSIET, HOCKOALKY 51+ 8- 2% 22.

Kaxaas napa umcen, yAOBSIOTBOPAIOWAA YypaBHeHHWe
¢ ABYMS NEpeMeHHBIMU, T. 6. oBGpaujawoias 310
ypasHeHnue B BEproe PaABEHCTBO, Ha3LIBAETCH
peleHneM ITOro ypasHoOHNA.

OOpaTuTe BHUMAHHE: OJHO PellleHHe COCTOUT U3 ABYX qHCe,
Ha NePBEOM MECTE 3anHCHIBAIOT 3HaueHKe X, Ha BTopoM — Y. Kop-
HAMH HX He HasLIBAloT.

' Yrolm HAHTH pemiesiNe yPapHeHH ¢ TBYMS llepeMeHHbIMH,
CJIeIyeT TIOICTABHTS B YPABHEHHE IEPON3BOJILHOE SHAUCHHE

.—l nepuoil mepeMennoH H, PeIUMB NOXYUeHHOe ypABHEHHE,
HANTH COOTBEICTRYIOINEE JHANCHHE BTODOH IepeMeHno#H,

Jnsa npuMepa HaitzeM HeCKOJNILKO PEIIeENii YPABHEHHSA
3x—-y=5.

Ecinx=1,1708-1—-y=5,0rciogay=—2.[lapauncen x=1%u
Y =—2 — pelreHue AAHHOTO ypaBHeHHA. Ero sanucusanr emeé u
rak: (1; —2). Ilpuaasasa nepeMeHHoOM X 3HAYCHUA 2, 3, 4, ... , TAK
JKe MOYKHO HaMTH CKOJRKO YPOAHO penienuit ypasmennsa: (2; 1),
(3; 4), (4; 7), (5; 10), ... . KaxJioe ypaBHeHNe NepBOH CTENIeHH C
JBYM#A HepeMeHHBHMH HMeeT GeCROHeUHO MHOTO PelueHuil,

Ypasrenume 5x + 3y = 22 Tare uMeeT 6eCKORETHO MHOTO pe-
meHu#, HO chOpPMYIHPOBAHHYIO BHIOIE 3a/aUy YAOBJAETBOpAET
TONBKO OFHO U3 HUX: (2; 4).

Alsa YPaBHOHUA C 1BYMA NEPSMOHHBLIMH HAZHIBAIOT
P @8 BH O CMA b H bl MM, €CAN KDKA0E U3 HUX UMEeT Te
WO POLISHNA, YTO U APYr0e. YPaBHOHUR, HE UMBIOLIMEe
PeweHni, TaKKe CHYUTAIOTCH PAaBHOCH/ILHLIMMK.

Jna ypasaeHAd ¢ ABYMA IepEMeHHBIMH OCTAIOTCH CIIPaBe -
BHIMH CBOiiCcTBa, CPOPMYAUDOBAHHBIE NAH YPABHEERHI ¢ OAHOMH e~
PEeMeHHOI.

OGe yacTi ypaBHEHHA ¢ ABYMA NepeMeHHBIMHA MOYKHO YMHOXKHUTD
WY PABAEANTE HA OAHO B TO e YHCH0, OTINIHOe OT BHyAd. Jioboii
YIeH TAKOTO YPABHEHHUA MOYKHO IEDEHEeCTH U3 OFHOM YacTn ypaBHe-
HHA B APYTVIO, HEMEHHE ero 3HAK HA ITPOTABOIONOMHEM. B pesyin-

TATE HOJIYIAeTCH YPaBHEHHE, PARHOCHJIEHOE JAHHOMY.
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Hanpumep, ypasierne 8x = 7 + 3 - (1 — 2y) MoxxkHO mpeobpazo-
paTh Takr: 8x + 6y =10, 4x + 3y = 5. Kaxaoe ns 9TAX ypanHeHn#
PABHOCHJIBEO ADYT IDYTY.

C@ Xornte 3Ham, emyp Goasure? |

WHoraa BO3HAKAET NOTPeGHOCTL PELUMTL YDABHEHWE C ABYMSA Nepemen-
HBIMWM BO MHOXECTEE UgnpiX YACEN, TO eCTb ONPeASNWTE PELUEHWSA, ARNAID-
\WMECH Napam Lenkix yucen. CNOcoBbl peLUeHU Takux ypaBHEHWA onpe-
JEnvn ppesHerpeveckwt matematuk Suodant {lit 8.), nO3ToMy nX Hasbi~
BaI0T gHOaHTOBbIMH YpasHeHHaMY, Hanpumep, 3aaa4a O KHYDKKaX 1 Kap-
Tax CBOAWTCA K ypaBHemno 5x + 3y = 22, rae X v i MoryT GuiTh TONLKO
LenLiMK {MHOMA HATYDANLHLIMU) HUCHaMN,

FlepeMeHHylo U W3 3roro ypaBHeHWA BEIpa3nuM Yepea X

22 -5x
y = 3 .

Byges RORCTARNATD § PABEHCTBO BMECTO X Nepesie HaTYPankHbIe YUCAa A0
TEX MOP, NOKA HE NOMY A LLENOE SHAYEHNE NEPEMEHHOI I, FTO MOXHO AeNETb
yerHo. Eom X = 2, 70 § = 4. [pyrvix HaTypaibHbIX PELISHNIA YpaBHeHWe He
vmieeT. TIoSTOMY 380243 MMeeT SAMHCTBEHHOE PeleHWe: 2 KHUMM W 4 KapTH,

!’ Tporepsre Cceén

1. Kaxoe ypaBHenne HASKBAIOT JHHEAHLIM YpaBHEHHEM C ABY-

s nepeMeHHENp ? [IpuBeiTe IPUMEpPh TAKAX YPABHeHHI,

2, Yro HasLIBAIOT pellIcHNEM YPABHEHHA C IBYMA IePeMeHHBIMM ?

3. KaxHe ypaBHennd ¢ ABYNH llepeMeHHEIMH HA3BIBAIOT PAB-
 HOCAJIBHBIMH?

4. CépopMysapylire ocHOBHHE CBOMCTBA ypaBHenuii. Cipasen-
B TH OHH )y ypaBHeHUH ¢ AByMs nepeMeHHLMMI?

PPN P &"t-'r‘a A

1. Pemsare ypaBHeHue:
a)x2+692= -7; 6)(x—3)2+y2=0.

- ¢ Pemenne. a) IIpy m06LIX 3HATCHAAX X U [ SHAYCHHH BhI- -
pamenns x* + 6% He MoxeT GHTL OTPUNATENLHEIM YHCAOM. Ilo-
ITOMY ypaBHeHHE He mMeeT pememlﬁ

6) 3naueHre BuIpaskennd (¥ — 3%+ y2 PABHO HYJIIO TOJNBKO npu
YCIOBHH, KOTHA X — 3 =0 i y = 0. 35a4HT, ypaBHEEHE HMEET TONb"
Ko oo pemieHue: x =3, y=0.
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2. CocTaBeTe ypaBHeHHMe ¢ ABYMA NePeMeHHHMA, PEIIeHHeM KO-
Toporo 6yaeT napa yuces (1; —5).

v Pemerue, IInmeM mobol ABYuner ¢ nepeMeHHEIMH X U
Y, HanpuMep 3x — Sy. BEcau x = 1, a y = -5, 10 snavenne JaHOIO
AsyaneHa paBHO 28, CepoBaTesbHO, yPasHeHHe 3x — 5y =28 yaos-
JIETBOPAET YCIAOBHE 343UH,

EcTh MHOTO ApYTHX JHHeHHLIX YpaBEeHHH ¢ ABYMA NEPeMeH-
HBIMH, HMEIOLINX Taxoe xe pemrenwne (1; —5).

BeinonHure ycrHo

971.

972,

973.

974.

HasoBuTe ypaBHeHMA ¢ IBYMA HepeMeHHLIMH:
a)3x—y=295; 6)x3+4z=9;

B)xy—28=3; r)2y—xz=0;

x0,72=8t+5; e)x—23-y)=5.

Kakue us orux ypapnenmit tuneiiane, a xakue — nepsoit
cTeneHu?

HaiignTe HeCKOABKO pellleRHil YPaBHeHUA:

ayx+y=>5; Byx—-y=2; B) xy = 30.
HmMeeT 11 pelreHna ypapHeHHE:
axt+y2=-3; 6)|x+yj=-2; B) x* + |y = -82

Pemure yparaenue:

a)ld +l=0; ©)lx-2+}f=0; B)jx + 1| + |29} =

M o7s.

- 976.

o,

978,

# 979,

VY I0BIE€TBOPAIOT JIA 3HAYEHAA X = S u y = —2 ypﬁnnenne
b5x —2y=10?
Karue us map (3; 2), (4; —3), (—1; 4) aenaorca pemeAAaIMYU

YpaBHEHHA:
a) 2x + Ty = 20; 6) —2t+3z=0;
BYx -4y =16; r)bx—-y=23?

Hatigmre ABa MOOLIX pelleHUA YDaBHEHAA:
a)2x+y="T; 6)2x—3z=10; B)4dm + bn=21.

Haiigure Tpy Mmo0LIX pelleHus YpaBHeHN:
a)x—y=16; 6)2x+ y-35- B) 4a + 5b=20;
r)sm—-2n=-8; ,n,)—x——y 1; e)—g-a+%b=1.

Bammmqmmm,moﬁmmpm(l;*),&; *),(3; %),
(*; 2), (%; 0), (*; —5) yzoByeTBOPANY YpanseHue X + Sy =10.
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980. CocTaBrTe ypaABHEHHE C ZBYMS nepeueunumn, pemeHueM
KOTOPOTO ABAAETCA MAPA YHCE:

2
a) (3) 2): 6) (_2: 5)! B) (—4; —1); ) (_2_; —5—) .
981, Wsmmeiinoro ypasHernM sripasmre: 1) iy uepes x; 2) x gepes y:
a)3x+4y=12; 6)}5x-y=15; B)x — 2y=6;

ry2x-5y=1; 1) 10x - 15y =0; e) — x+%y 0.

ﬁ 982, JlokasxuTe, uTo ypasaenHe x° + y° = -5 He umeer permeny.

983. NmMeer N1 pelneHus ypaBHeHHe ¢ IBYMSA MepeMeHHEIMHA:
a)x2+y4= ~-1; Eo)x2 -—y2= -3; B)x2 +38y2=0?
984. Croabko pemennii UMeeT ypapHeHHne:

a)x” +y*=0; 6) x> +(y - 2)%=
8) 2(x° + %) = 0; Pl 4 yi=-22
Penrute ypaBuenne (985—986).
#9085, 8) %+ (y - 1)%=0; 6)(x +3)2+ 42 =0.
986. a)(x-3°+(y+1)'=0; 6)|d+7=0;
B)(2x+3)*+ 2 =0; 42+ y-1=

987. Haiizure snavenne koadxpuryenTa ¢ B ypastenan ax + 5y=1,
KOIj/Ia H3BECTHO, YTO napa ¥ = 3, ¥ = —4 ARIAeTcA pemeHn-
eM 3TOTO ypaBHeHnd.

988. CocTaBnTe Takoe YpaBHeHHME ¢ NEPEMEHHEIMH X B I/, YTOOH
€ro YAOBJETBOPAJINA ABe MAPH YHCe:
a)(2;)u(l; -1);  6)(-3; 2. (0; ~4);
B)(5;0)u(-1;-3); r)(-2;6)m(0;0).

989. NokaxnTe, 910 YPaEHeHHe He MMeeT pemeHuii:
a) x>+ -1)°%=-3; 6)xZ+y%+2=2y

B) |+ % +1=0; ) |x = 1|+ | + y2=0.
@ 990. Haiiznre rakoe uncao ¢, 9706n napa (¢; —¢) VIOBIETRODA-
Jia ypaBHeHUe:

a)2x+3y=20; 6)5x - y= 12; B)x+8y=9; r) Tx - 3y=20.
991. HaiiauTe TaKoe YUCIO N, ITOOLI apa (12; —n) YAOBISTBODA-

A8 YpaABHEHHE!
a)5x+4y=3; 6)9x—y= 70 B) X+ 4y=0; r) x + |y = 4.



. frnaga 5

2. Ilpu Rakux sHaYeHHAX n# YPABHEHNE HNEET TOJLKO OHO po-

INeHHAe:

ayxi+yi=n; o) +lf=n-1;

B +=n+2; N(x-3) +yt=nt?
Petnre ypasaeane (993—9935).
993. a) 42> + |yl = 2% 6) jx — 2| - y* =|3x - 6);

8) 10x - ly| = 2 + 25; )y +4)+ |32 +2|=0.

@994. a) el + 2+ 1=2x; 6)x2+y2+ 9=6x; .

» BrX+4l+1=4y Nxl+2c+ 2 +5=4y.
995, a)x?+ i+ 4=—4x; 6) 2+ 2+ 9=6y;

B4R+ PP +2=202x -y D+ +8=4y - %)

996. Haiinnre HaTypaAbHELIC SHAUCHHUA X H I, YAOBICTBODAIONIAE
YpaBHeHHe:
ayx+4y=13; 6)bx+y=14; 8B)3x-+y=16;
ryx+12y=37; M) 3x+2y=22; e)dx+ 5y=29.
ﬁ 997. Haiignre Henne HEOTPUIATEALHEE DEIICHHEA YPABEEHUA:
a)xi+yi=2; 622+ 42=0.

998. HmMeer nn ypasHeHHe HeJaLIe PeileHusi:
a)xi+y2=3; 6)xt+3,5=32?

ﬁ 999, Haiigure Takoe 3sHadeHNe &, 9Tobnt ypaBaeune 3x — 2y2 =6
HMeJIO DetlieHHe;
a){a; 3); 6)(2;a); B){a;0); T1)(8;a).
1000. Haiixzre suagvenyie KoahdUIMenTa g B ypasHeRud Sx— ay =2,

eCJIH ero yRoRJeTBOPSeT mapa:
. a)(2;1); ©6)(1;2); BY(4;3); ©(-59).

CocraBrTe ypapHeE#e ¢ JByMA IePeMeHHLIME B PeliIUTe ero Me-

TonoM noadopa (1001-~1008).

1001. Halianre ABySHAYHOE YHCAC, KOTOPOE BAROE HoAbie cyM-

_ Ml ero Tubp.

1002. Haligure gnyssausoe YHCH0, KOTOpOoe 6OMIbINE CYMMBI €ro
. nrdp 8: a) 3 pasa; 6) 5 pas; B) 6 pas; r) 8 pas. :
ﬁ 1003. Hajigure aeysHadHOe YHCI0, KoTopoe B 2,5 pasa Goasiie

. OPOAZBeAeHNA ero nndp,

1004. Haitgute ABy3HAUHOE YHC/AO, KOTOpoe B 4 pasa GoJbmie

CYMMHE ero uudp H Basoe SosbnOle MpOH3BeXCHHA er0

uudp. Pemnre 3asauy, He HCHOAL3YA Nepuoli yuacTh ed
VeA0BHA.
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1005. Eciu HekoTOpOS ABY3HAYHOE 9HCI0 YMHOKHTD HA CyMMY
ero nugp, 7o noaysuTes 370. Hafizure avo uncno.
ﬁ 1006. Ects Tpybu gounoii 7 u 8 M. Cronrnko HaKo BAATE TAKMX
TPY6, 4TOGL! MPONGHHTE TPYGOMpoBog AMuHO! 67 M?
1007. Mans4aK uMeeT MOHETH ¢rouMOcTsIo 2 1 5 k. Kax on Mo-
et 6ea caauum sannaruts 37 K.?

1008. Kondern pacdacosant B kopobku no 200 u 300 I'..CROJIB‘ .
KO HaZl0 B3ATH TAKHX KOPOOGOK, 1106w 661110 3 k1 KoHDeT?

1009, Hoerpoiire rpapur dyarnms y =~ -1,5x +2.

1010. JoxasxuTe TOXASCTBO ABYMA CHocoDAMH:
a)4a® +1=(2a% - 2a + 1)(2a% + 22 + 1);
attal+1=(a2-a+1)a>+a+1).

1011. IIpE KagnX YCIOBHAX ypaBHesHe (g — 1) x = 3a — 3 mmeer
GecxoHeMHO MHOTO pelneHnii?

1012, CymieeTByior 1 TaKHe 3HAYEHHAA @, OPH KOTOPHX YpaBHE-
HHe 3x -+ 4 = g He HMeeT pemeAni;?

e A -

p
§2 rPADKK
* NAHEAHOIO
YPABHEHUSA
C ABYMA
MEPEMEHHBIMU

.

PaccMoTpuM ypaBHeRHe 3x — 2y = 6. Jlasaa nepeMmerno# x
spadenns —2,-1,0, 1, 2, 3, ..., HaliAéM cooTBeTCTBYION HE IHATES-
HHA nepeMeHnoit y, Byaem uMeTh pellienne faHHOrO YPaRHOHHA:
(~2; -6), (-1; -4,5), (0; -3}, (1; -1,5), (2; 0), (3; 1,5), ... .

Ecau Ha KOODAMHEATHOH IIOCKOCTH 0603HAYUTL COOTBETCTBY-
10Iye THM TIAPAM TOYKH, TO OKAIKETCH, ITO BCe OHU pasMelle-
HbI Ha OAHOH MpsaMoii (prc. 89). Ity upamyio (puc. 90) RaskiBaloT
2paduxom JaHHOTO YPABHEHN,

BrpasuM u3 ypapEeHnn 3x — 2y = 6 ero nepeMerHyI0 Iy ugpes x:
' 2y=3x-—6,o'rcro,uay=%x—3.
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* 8§ Puc. 89 Puc. 80

910 pyHKIAA, rpaduK KOTOpOi n3olbpaskén Ha pucyrke 90. Bo-
ob1e, ecx b # 0, To B3 ypasHeHNA ax + by = ¢ IEPEMEHHYI0 [f MOXKHO

BHIDA3HTE Yepes x. Jlonyaum paBeRCTRO y=—%x+ %sanmmme- :

eca dopmynoit munelinoit pyaruun. A eé rpadHk — OpAMas,
Npadnk xaxaoro ypagHeHua NnepBoil cTenesn ¢ Asy-
M#A nepeMeHHsIiMu — npaman. M kaxnas npsman xo-
OPANHATHOW NNOCKOCTH — rpaduk HEKOTOPOro Aum-
HEHHOrO YPasHEHHWA C ABYMS NEPEMEHHLIMMA,

Kaxxnaa rouxka rpaduKa ypaBHeHAA HMEET KOODAKHATEL, YAOB-
JIETBOPAIOIIHE JaHHOe yparHeHue, Hanpumep, Toura M rpadpn-
ka ypasHenus 3x — 2y = 6 umeeT abemmnecy 5 1 opauuary 4,5 (cM.
prc. 90). OTn sHaYeHNR X H i YAOBJICTBOPAIOT I&RHHOE YPABHeHKE!
3-56-2-4,5=6.

I'paduk auHeltHOl GyHK A OAHOBpEeMEEHO asadetrca rpadu-
KOM HeKOTOPOro JAHEHHOTO YpasHeHN ¢ ABYMA NepeMeHRBIMA.
HanpuMep, ypaBHeHHa 3x + 2y = 6 n y = ~-1,5x + 3 paBHOCHAB-
HBI, & PABROCHJILELIE YDABHEEKXA MMeIOT OJHEAKOBLIC rpadhuru.

9rofk1 mocTponTs rpaduk yDaBHeNHSA NePROii CTeNeH: ¢
XBYMs IIepeMEeNHEIMH, J0CTATOUHO HaliTH ABa ero pemie-
HAA, 0603HATHTS HA KOOPAHHATHON ILIOCKOCTH CODTBET-
CTBYIOUIHE UM TOUKH H NPOBECTH YePes HAX HpAMYIO,

¢ Ecn B ypasHeHnn ax + by = ¢ oANH 13 Koa(punmesTOB (@ NN
b) paBeH HyNI0, €r0 rPpaduk — TOMXKe HpPAMAA.

OEcgua 0,6%0,¢c20, Touonyqumypasnenueby ¢, AU
y=7" padguxom Takoro ypaBHeHHA ABJIACTCH OpAMAa, Hapa-
aenvuaa ocn Ox.
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eEcmm b=0,a#0, ¢c#0, To nMeeM ypaBHEHHE aX = ¢, HJH
x= %- T'pad@uroM TAKOrQ YPARHEHHA TaKe ABAACTCHA IPAMAR, -
napa/ulensHas ocHd Oy.
eEcina=0,b=0, c=0, To 6yaeM nmeTs YPABHCHHE
0-x+0.-y=0.
Taxroe ypaBHEHHE YA0OBAETBOpAET J06ad apa dnces. Ero rpa-
($pHKOM gBN1ACTCA BCA KOOPAUHATHAA OJIOCKOCTD.
oEcana=0,b=0, ¢ =0, ro Gyaem uMeTh ypaBHeHHE
0-2+0-y=c.
Taxoe ypaBHeHHe He HMeeT HM OJHOI0O pelieHns,

E@ Xmmm:ieméﬁomm?]

M3BECTHOD, YTO ABE NPAMbIE HA MNOCKOCTM MOTYT Nepecekatses, Gumb
NAPANNEnbHBIMKA MK COBNARATL. TAK Xe MOryT pACNOAAraTLECA Ha Koopau-
HATHOIW NMNOCKOCTH U MPah UKV ABYX YPABHEHWIT NEPBON CTENeHH ¢ ABYMA
nepeMeHHEIMK (prc. 91),

BaauMaOe pacuosoxeHne rpaduKos ypapHeHuH
axtby=c, m ax+by=c,

8t LY 8 _b_o
az"F: a, F:* 2 ay s €2
v ¥ Y

- INpamete Ipamere | . Ilpamuie
NepeceKaloTCs Tapaie AbHb COBIIAAAIOT
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» MpoBepsTe cebq

1. [IpuBezHTe IPHMED YDABHEHHS NePBOY CTENEHH C ABYMA
pePEeMeHHEIMU,

2. dTo aprsercs rpaduKoM ypasHeHAS NePEoii CTEIIeHH C ABY-
Md mepeMeaHrIME? Kak ero mocrporTs?

> 3. YlpuseauTe NpuMep JuHeiHOrO YPABHERMA C ABYMHA Tepe-
MEHHBIMH,

4, faruM MoxeT OHTh rpadrk JMnHeliHOTO ypam{élma ¢ ABY-~
MA NepeMeHHRIM# ? '

PR YR X

F—" =
L0

1. [TocTpoiiTe rpathuK ypaBHeHRA:

a)0x+2y=8; 6) 3x + Oy = 6;

B)0x+0y=0; N0x+0y=7,

v PelleHHne. YpaBHeHHIO a) YAOBJIETBODACT KaXkias Hapa
queey (¢3 4), T'ie ¢ — NpoU3BOILHOE YACcA0. I'paduk 2T0r0 Ypas-
HeHps — TPAMan, NapajielbHas OCH X, NPOXOAAIMAA Yepes Tod-
ry A(D; 4) (puc. 92).

BeCKOHEYHO MHOIO PellleRui yparHeHAA ) — MBOMXeCTBO nap
(2; p), TAe p — MPOUSBONBHOe AuCNO. 'paduk 3700 ypaBHeEAA —
npamad, napajaenabHasid ocu y (puc. 93).

VpiBHeHHEE B) YROBAETBODALT KAKAAA Mapa YHceNd, rpadux
oToro YPABHEHHA — BCA KOODAMHATHAN ILIOCKOCTD.

YpaBHeHNME T) He MMeeT HA O/IHOTO pelIenud, ero rpadhux —
nycToe MHOKECTBO.

H

y.h y
5%
. A Ox+2y=8 i 3x+0y=6
31 3
21 2
11 1
B i B Ao A e I —
-$-2-10] 12845 6 x -2-1 1] 8456x
-2+ ' -9

*

Puc. 92 ' : Puc. 93
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BoinonuuTte ycrHo

1013. Cxonbko penieENH AMeeT YpaBHEeHHE!

a) 0x + Oy = 204 6)0x+0y=0; B)Ox+2y=0;
r)9x + 0y =18; x)x+y=0; e)Jx—-y=1?

1014. I'paduxom Kaxoi q)ymcum{ fABIfAeTca rpadUK YPaBHEEHA
2x+ 5y =87

1015, Yem otstmranercs rpadux byarnouna y=0,5x — 2 or rpadura
VpaBHeHHs X — 2y = 47

1016. IIpoxoauT nix Yepes HATAIO KOOPANHAT rpadMK yPABHEHN A
a)3x—2y=0; 6)2x~3y=7; B)3(x—-4)=4(y-3)?

1017. HaiiguTe KOOPAHHATEL TOUEK IIEpeCedeHns ¢ OCAMHA Koop-

AuHAT rpadEKE YPABHEHHA:
a)yx—5y=10; 6)3x+ 4y=24;
B)6x+y=0; r)2x-4y=-1.

1018, IIpunaanesxur au To9ka A(—3; 2) rpaduxy ypaBHeHHA!
a)bx+12y=9; 6)2x+3y=x; B)S(x+3)=4(y-2)?

1019. Hafizure NATL pemieRE# ypapHenua 3x + 4y =8 u’
0603HAYETE COOTBETCTBYIOITHE HM TOUKH HA KOODAAHATHOR
NI0CKOCTH. Kak pacoososennl 314 TOIKHA?

. 1020 Hoctpoiite rpadbux ypasHeHHA:
;';‘ ‘a)yx+ty=4; 60)2x+y=6; B)3x+2y=0,

: 1021. TlocTpotiTe rpadmk yPaBHEHHA:

a8)2x+y=5; 6)3x-2y=3; B)x+3y=0;

r)x—5y=1; A x-y=0; e)1,6x+2y=0.

ﬁ 1022. Touxa ¢ aGcruccoll 2,5 npunagneskur rpaduxy ypapHe-
. Huda 7x ~ 2y = 12,5, HaliguTte opauAaTy 5T0i TOIKH.
1023. Touxa ¢ opguaaroit 1,5 npraagiexnr rpadpury ypaBHe-
Bua 5x + 4y = 16, Halianre abcnuccy aToif TOUKH.
1024, Ha rpa(fmne ypasaenus 0,6x + y = 2,2 paara roura. Kaxo-
Ba OpARHATA 9TOH TOuKM, ecn eé abcnueca paBHa:
a)—8; 6)-3; B) 2; Tt
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& 1026
1027,
1020
-~ 1080.
1081,
& 1032.

- 1033.

Haﬁmmaﬁcmuocymm,nsamﬁnanpmoﬁ asnmomeica
rpadurom ypasEeHHA 11x — 4y =80, ecnu eé opauBEaTa papHa:
a) -31; 6) —20; B) —3,5; r) 2.

JeMy parHO 3HAYECHHE C, €CAU U3BECTHO, 9YTO rpapHic ypas-
Herad 2x + By = ¢ HPOXOAHUT Yepes TOUKY:

2)A3;1); 0)B(-5;2); B)C(-3;4); r)D(-2;-1)?

KaxnmM gosmxer GuiTE Koagpimient g ypasseRms ax — 4y=12,
ITO0RS IPagK 3TOro YpaBHeHWS IPOXOAWI Yepes TOIKY:

a) M(10; 2); 6) N(-1; -1); B) P(2; -3); r)Q(6; 6)?

IIpn xaxoM 3Ha9eRNMH b rpadur ypasaenns 6x + by =0
OPOXOAUT Yepes TOUKY:

a)N(2;8); 6)0(0;0); B)P(—4;8); r)R(-3;-2)?
IIpn xaxom ycaosan rpadux pyaxonna y = 1,5x + ¢ apaa-
eres rpapuKOM YpaBReENS 3. — 2y = 47

Haitzure KOODZHHATH! TOUEK IepeceyYeHrd ¢ OCAMM KO-
ODARHAT TPAPHKaA YDaBHEHHSA!

a)dx + 2y =6; 6) x + By =10;
B)3x — 2y = 6; r)—x - 5y =10.
ITocTpoiiTe B OAHON KOODAMHATHOH IAOCKOCTH Irpadbmry

ypaBHeRWH x — y=3 ;1 3x + y = 1. Haliawre xoopAHHATEL
TOUKH NepecedeHUsa rpaduros,

ITocTpoiiTe B OAHOK KOODIHHATHOH MIOCKOCTH rpadmin
ypasreHnd 2x +3y =5 m 2x + 3y=10.

Hocrpoiire B ofHO# KOOPAMHATHON NIOCKOCTH rpadbuKu
ypannennﬁﬁx—-y=7n 10x - 2y =14.

ﬁ 1034. Hoc'rpoﬁ're B OfEOH KOOPAMHATHON IMIOCKOCTH rpadmKH

ypaBHeHUi 1 HafiAuTe KOOPAXHATH TOYKM HX IePecevyeHn;

Ta)xty=bmx—y=-1; 6)2x-y=6udx-3y=12;

1035.

B)2x+3y=-9 1 x+3y=—6;

r)4x—-5y=0 u 2x - 5y=-10.

IocrpoiiTe B o,z;xoﬁ KOOpAUHaTHON NN0CKOCTH rpadhuru
ypasHenuii:

a)4x+by=20m—4x +5y=20; 6)2x+3y=6u2x -3y =6;
B) bx — 2y =10 u 10x — 4y = 20;

r)—8x+2y=6 n -3x+ 2y=-6.
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1036,

] 1937.

4

1038.
5 1030.

1040.

8 1042,

1043.

Hoxaxere, ¥ro rpadnk ypasnenna 5x + 6y = 13 e npo- -
XOAHNT Yepes HaYalo KOOPAHUHAT,

JlorammTe, ITO OPARHATA KAXKAOH ToOUYKH rpaduxa ypas-
meana Ox + 3y = 2 He oTpHHATENLHA.

IMocTpoiire rpadur ypaBreana:

a)lx+5y=10; 6)3x+0y=9; sB)x-y=0.

Yro apnsercs rpapnKoM YpABHeHHS:

a)2x+0y=0; ©6)0x+0y=0; B)Ox+0y=13?

Ilocrpoiire rpaduy ypasHeHus:
a)x+0y=4; 6)0-x+3y=6;8)2x=6; r)0-x—-y=3;

S om2x4+0.y=4; e)-y=1; 8)x=0; wm)y=0.
1041,

J719 RASKAOIO U3 CAYUAEE A—T COCTABLTE TPH PAsHBLIX yDaB-
HEeHUdA, rpadUKN KOTOPLIX MPOXOAAT Yepes O4HY Ty Xe
TOUKY A: ,
a)A(4;3); . 6)A(-2;4); B)A(0; -3); Tr)A(1; 0).
CocTaprTe ypaBHeHHS, TPAPHK KOTOPOTO IPOXOANT Yepes
HAYAJO KOODAHHAT ¥ TOUKY:

a) X(2; 2); 6)Y(-5: 2); B)Z(—4;-6); r)T(3;-1).
CocTaBbTe ypaBHeEHe, TpadHK KOTOPOTO NepeceraeT OCcH
KOOPAWHAT B TOUKRAX: -

a) A(-3; 0)u B(O; 1); 6) M(4; G) u N(0; 5);

B} P(0; —3) u €(3; 0); r) C(0; —4) u D(-2; 0).

1044*. CocraBbTe ypaBHeHHE, FPahUKH KOTODEIX M30GPAIKEHE!

. Ha pucyHre 94: .
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1045. CocTasbre ypaBHeHHe, IpadHx KOTOPOro MPOXOAKT
mapajsieibHO rpadHKy ypargenud 2x — y = 0 gepes TOUKy:
. a) K(4; 2); 6) L(0; 5); B)M(-3;0); r)N(2;-1).

1046%, TlocTpoiitTe rpadak ypaBHeHHA:
a)lxl —y=0; 6)lx+y=0; B)x —|{=0; r)x+Jyl=0.

1047*, Bepro 1w, uTo rpaduroM ypasresns v — 2 + |y — 8| = 0 s8-
nnerca oxua rouxa K(2; 3)? A ypasuennsa jr—2|=ly - 3?

Hocrpotiite rpaduk ypasuenns (1048-—1049). ’
1048*, a) |y}=2 — x; 6) ly=3x—4; m)ly+|2~x=0.
1049*. 8) x* - 9y> = 0; 6)4x* -2 =0; B)(y-2P=(x+1)>%

" e———{ YIPAXKHEHNS gu TNOBYOPEHUS }————

1050. NTBa apToMOoGHIA, PDACCTOAHEES MEXKTY KOTOPHME 350 kM,

6yaeT Mex Iy HHMH: a) Yepes noydaca; 6) gepes 2 u?
1051. Ha cxoibK0 OpOnEeRToB wicao 3,2 6onpme uncaa 2,57

{1082, Pernure ypanuenue: a) x° = 64; 6) (x — 2)°=25.
\. J

526. cneroms

AN

danaua. 4 xr korder 1 3 Kr TpABAKOR cToAT 26 TPH., a 6 Kr

KoH®@eT ¥ 2 Xr npANUKoB — 34 rpH. CKoNBKO CTOUT 1 KT KOEDeT
- w1 Kr npaavKoB?

OTY 3889V MOMHO PeIIMTh, COCTARME YpaBHeHHe ¢ OTHOH ne-
penennoii. (BumonauTe 3Tol) A MOMKHO BOCIONL30BATHCA APY-
THM cOocoGoM.

ITycre 1 X KoHGET CTOUT X TPH., 4 1 Kr QPDAHUKOB — ¥ TPH.
Toraa |

T T

4x+3y=26 u 6x+2y=34.

chmmraorca co cropoeTsio 120 kM /4. KaxoBo pacerosnme | - *
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HmeeM aBa ypaBHeHHSA ¢ AByMda nepeMenabimu, Hano naiitu
TAKHE 3HaYeHUd MePeMeHHBIX X H i, KOTODEE YAOBICTBOPHIOT
OAHOBPEMEHHO H IEPBOe, H BTOpPoe YPABHEHHA, TO eCTh o6pama-
IOLTHe KaXXAoe U3 YPaBHeHWH B BepHOe paBeHeTso. JIpyrumu cio-
BaMA: Hago HaliTH o0mee pemeHnde ofonx ypapHenuit, mmm
PEHIMTE CHCTeMY JAHHBIX YPABHeHMIA.

Ecnu TpeGyerca Haltty ofinue pemenHe ABYX HIN HECKOABKHMX
VDPABHEHMI, T'OBODAT, 9TO 3TH YpABHEHMA 00pasyIoT cucmemy. 3anu-
CHIBAIOT CHCTEMY VpABHeHHI, o0befunan ux QurypHo# CROGKOM:

4x + 3y = 26,
{6x +2y =34.

Pewenmem cucroemn ypABHOHUNA Ha3uiBa-
107 obuwee peuieHue Bcex 88 yPasHaHuiA,

- HanpuMep, napa ancesn (3; 2) sapnserca pelieHMeM CHCTEME
14_--'; - [x+8y=9,
o 2x-y=4,
Toects 3+3:-2=90 mu 2.3 -2=4.

Pewnth CUCTOMY YRPABHEHW A —3TOO3HaYa-
©T HalTM MHOXECTBO BCEX 88 PeWeHWH .

(%)

Pemarh crcTeME ypaBHeHUH MOXCHO 2paduveckiumd cRocobom.
PemmuwM, sanpumep, cucremy (*). Jlia 21070 NOCTPOUM Ha OFHOH
KOODAMHATHOM ryockocTna rpadwu-
K 060ux eé yparaedmit (puc. 95).
KoopruaaTh xaxpaoit Toukm rpa-
thuka ypasHeHHA x + 3y = 9 ypob-
JAeTBOPAICT 3TO ypaBHéHHe. Koop-
JMHATEI KQKA0H Toukm rpadmxa
ypaBHeHHuSA 2X — ¥ = 4 yAOBIETBO-
paioT aTo ypasEeHue. HocTpoen-
HEIE rpa@UKH nepeceKaTeA B TOY-
Ke A (3; 2). IlosToMy mapa umecen 3
(3; 2) — eauBCTBeHHOE pelleHVe '

AaHHOH CHCTEeME! YPAEHEHHIA. Puc. 95

Tpaduueckum cnocoboM 0OBIYHO HAXORAT NPHGAMIKEHHEE
pellleHK . A TOACTABHE 3HaYeHNHA X = 3 H [y = 2 B JaHHYIO CHCTE~
My ypannemm, yﬁejmuca, uro (3; 2) — TOYHOE peuleHHe.

L3

frvdsae

| 1/23 456789 x
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Kaxaaa 1u cErcTeMa ABYX YPaBHeBHH HMeer TOJILKO OHO pe-
meHne? Her. Haopamep, cucTreMa ypapHeHHH :

3x-2y=6,
6x—4y=12

uMeeT GeckoHeuUHO MHOTO pemeRnid. Begn rpaduxn offonx sTHX
YPaBHeRHH — OJHA M Ta YKe NpAMad (y6exuTech B 3TOM CAMOCTOA-
TeasHO). Cea0BaTeIbHO, KOOPAMHATH KAA0H TOUKE 5T0 MpaMoii,
Hampumep (-2; —6), (—1; —4,5), (0; -3), (1; -1,5), (2; 0), ... — pemie~
HHA JaHHON CMCTEMEI ypaBHeHui,

Eers cucteMnl ypaBHeHEKH, KOTODBle He MMEKOT HH OFHOTO pe~
wesnd. I'padEKH TaKKNX ypaBHeHMIt — napaijenbHble IpAMbIEe
(cM. puc. 91).

C-@ Xorwre sHATH e Gomsime? )

Bul yxe 3HaeTe, 4TO YPaBHeHWE 1 dyHkumm — yaobHble marteMaTuue-
TKHE MOAEAM MHOMAX 3aAa4. CUCTEME YPABHEHWI TAKCKE UCNONBIYIOT KaK
MaTematu4eckme Moaenn, inoraa, MCXOan M3 YCROBUS 3a0aun, CUCTeMY
YPaBHEHWA C ABYMA NEPEeMEHHbIMA NeF4e COCTABUTL, YEM OfHO YpasHe-
#ne. M pewarts €8 GuieacT nerve, Yem ypasHeHue ¢ OAHOW nepemMeHHoM’,

T COOTBETCTBYIOLLEE YCIOBHIC TOM Xe 3aRavu.
o CywecreyioT CUGTEMb! YPABHEHWR ¢ TpeMA 1 GoNee NepeMeHHbiMM (CM.

- szapgaw 1150—1154).

Ll

s 1. TlpuBesuTe NIPUMED CHCTEMH YPaBHeHMIL.

2. Yro Taxoe ¢«penreHHe CHCTEMBI YPABHEHHI ¢ ABYMSA Mepe-
*  MeHHBIMH»?

+ 3. U0 3aHAUUT «DeIIATh CHCTEMY ABYX YpaBHeHHH» 7

E 4. Kak pelunTs CHCTEMY YPABHEHHH rpadmuecKUM cnocobom?
* §. Crombio pemmeHdii MOKET HMETH CHCTEMA ABYX JUHeHHRX
.  YpaBHeHHi ¢ ZByMs NepeMeHHLIMuA?

C? Buinonium amectel )
1. Croabko perieHuil HMeeT CHCTEMAa YpaBEeHNA
{2x -7y =0,

Tx-2y=572

v Pemerne. Tak Rar 2 : 7 #(—7) : (—2), T0 aTa cucreMa mMe-
eT opHo perierme (cM. puc. 91). [Tposepsre ridduueckn.

t
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2, Pemmnte rpadpayuecka cUCTeMy ypaBHeHnik
X — 0,5y = 29
2x-y=-2.

v Pemen ue. HaiiéM xoOpAUMHATH TOYEK NePeceveHnd rpa-
(duKoR YPaBHEeHHI CACTEME] C OCAME KOODEAHAT.

PO 00 W QN

1/2845 6 x

Puc. 96

% IlocTpomM rpaduku RaHHHX ypaBHeHm# (puc. 96). Otu rpa-
_§HUKN — NapajileNbHHe NPAMELE, He UMeloIe OCMIHX TO9eK.
.li OrBer. CHCTEeMa ypasHerUil pereRnil He HMeeT,

BuinonHurte ycrHo - R :
. Lo R l--'P__. -

1053. CxoNLKO pemennii MMeeT cHCTeMA YpaBHEHHH, rpaqam
KOTOPHIX H300pakeHH Ha pucymce 977 )

L4

¥ ¥
ol N o| *
a [ 8
L Puc. 97 _
?!054. . CRo.nbgco pemenuit HMeeT CHCTEMA YDABHeHHH:
| {3x+4yj= 2, 2x —y =5, {x_-5y=4,
D) 19x+12y = 6; - O {4x+2y=10; P |-2x+10y=-8?
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ﬁ 1068, Arnaerca mu mapa uucen (2; —1) peineHneM CHCTEMBI:

2) x+y=1, 6) x+y=1, 'B) x-y=38,
x-2y=6; 4x -3y =11 2x+y =37
ﬁ 1056. Haitaure KOODAWHATL TOYKH [Iepeceuenns rpataxos ypas-

HeHmi X + 2y = 0 1 X — y = -6, IToramnTte, 9TO KOODIHHATES
2TOH TOUYKH ABAAIOTCA PelICHHEM JaNHLIX YpaBHeHHIA.

1057. Asaserca nu napauucesn(—1; 3) peIDeEAeM CHCTEME! YPAB-

HeHWH:
x+y=2 _ |8x+y=0,
a) 3x -y =-6; x+ 2y =5;
8x -2y =-9,  [x-y=—4,
B) \8x +2y = -3; r) x-2y=-T?

1058. CocraBeTe cHCTEMY YPABHOHHI, AMEIOINYIO PeIleHHe:
a)(3;4); 6)(2;-5); B)(0:3); 1)I(-2;0)
Peinure rpadudeckn cHCTeMY AHHCHREIX ypasHerni (10569—1063).

x+y=6, x+y="17,
1059.&){x_y=2; 6){x_y=3;
x-y=-2, r) 2x+y=4,
x+3y--—10 B3x-y=1

x-y=0, x-y=0,

3 1060, a){3x__y=4; 6){4x_y___6
2x -y =2, x+y=4,

1061. ){3x Yy =05 6){:c—y=2
2 dx-y=5, | 5x+4y =13
1082. a) 13, , 9, - 12; ©) 13x+5y =13
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Sx-2y=-3, ~3x+by=1,
B) 2x-3y=1; r 4x -y =10,
" 1064. Cronrko pemeHu MMeeT cHCTeMa ypaBHeHuH:
x+3y =35, x—-4y=1,
a) 8x+9y=10; . 6) 2x-8y=3;
x+y=8, {~x+5y=7,
2) 1y = 15; 22 -10y = -142
1065. He cTpoa rpaduKoB, JOKAMKHTE, YTO CHCTEMA YPABHEHHH
He AMeeT pelnesnil:
8x + 2y =15, 3x-y =8,
2) 184 + 2y = 35; ) 132y =16.
Q 1066. Cxoabko pemreHHit MMeeT CHCTeMA YpaBHEHHIHA:
6x + 10y = 36,
|8x+ 5y =18?

Hailinure Tpu nI00HIX €€ pelIeHHA.

1067. Pewnnre rpad@AIcCKH CHCTEMY:

0,5x+y=2, 1,5x -y =38,
a- 04x+y=2; 0,3x +y =-1,2;

0,2x + 0,6y = 1,8, Llx+y=0,1,
B x—-0,5y =2; r L2x-y=2,2.
Q 1068 H3 nasubix ypaBHeHHH COCTaBhTe H PEIINTE BCE BO3MOMK-
: Hbl€ CHCTEMAL:
3x—2y=-6; x+2y=-2; Sx+ 2y=2_2.

1069. Pemure crcreMy rpadHIeCKH K npoBepLTe, ABIACTCH M
NONYYeHHOE PEIICHHE TOYHEIM:

bx-4y=1, 6) 3x+2y =17,
12x +22y =33; ™ 11x — 20y = 55.
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YaoBReTBOpAET AH CHCTEMY YPABHEHHH A) apa YAcen

(3_7_, 153)?
79’ 158

Y noBJeTBOPAET S CHCTEMY ypaBHenuil §) mapa uucen .

2 3
(32-1—, —11-1-) 9

1070. Hasramzaoro uacayvyaes 8 —r COCTABLTE YDABHEHHE C ABY-
Ms DepeMeHHBIMH, KOTOPOE B CHCTEME ¢ JAHHEIM! 1) uMe-
eT 0eCKOHeUHO MHOTO PellleHHii; 2) He UMeeT HM OHOTO pe-

menna; 3) ¥MeeT OJHO DelneHue,
. 8)3x~y=5; 6)3xr~-2y=2;8)5x+4y=1; ryx+ 3y=-4.
ﬁ 1071. Ilpu kaKoM 3HAYCHHH g CHCTeMa HMeeT: 1) OxHO pemenne;
2) 6ecroHegHO MHOI'O pemreHHH ? OnpegentTe 8T0 A4 KA~

Joit n3 cucreM a) u 6).
a) 3x-y=3, 6 Tx+2y =11,
x—ay=1; ax +4y =22,

© 1072. Jina kaxxzoro B cayuaes a) u 6) onpefenuTe, Npd KAKOM
srauenns b cucrema: 1) He ameer pemesuii; 2) uMeeT oaH0

pelenmue.
bx +2y =17, 4x+8y =35, .
) \8x-y=5 2x + by = -1.
1073. HUmeer 11 penieHue cHCTEMA!
x-y=1, 3x-y=1, 2x +7y =89,
a)1x+y=3, ©0)ix+y=38, B){8x-y=1,
2x = 6; 4y =8; 1lx -4y =17

1074*, 1Ipu xaroMm sHAYCHUN k CUCTEMA YPABHEHII HMeeT PelueHNe;

3x-2y=-1, B(x+y)+5x=2,
a) {bx-3y=2, - 0)39x+11y=T,

2x+ky = 25; 4x-3y=11?
1075*, Peunire rpadPYeCKH CHCTEMY: h

a) xz-y2=0, 6) x2+2xy+y2=9,
2x -y =6; 2x+y<b.
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1076 Braucaure 3HAMEHHE Bupamem
a) 8x° - 2x% - x (3x% + 2x - 5), ecnm x = 5;
6) (8 - a¥a + (a® - 8a + 5)a?, ecim a = 0,2.
10'77. BunonauTe YMHOMKEHNE JBYI/ICHOB!

a)x+3 m x-2; 0)a-bn at4;
Bym+nu m—n; r3-z n 5+az.

1078. ‘BanunikTe B BUAS MHOTOY/IeHA YHCII0, HMEIOIIee 4 COTeH,
b fecCATKOR H ¢ eAAHHIL,

,’ 1079. Kaxoe GHC/IO OT YMHOKERHUS Ha T YBEIHUMBACTCS Ha 307
1 11080. Kaxoe gmcio or fienenus Ha 6 ymenbmaerca ga 12?7

1+ [1081. YTo6H NoIyIRTb O6poH3Y, GepyT 17 uactelt Moau, 2 ua-
: CTH OMHKA H OZHY YACTb 0J10BA. CKOJBKO KHIOI'DAMMOB
Me/H, IAHKA H 0JI0BA CJIeAYeT BIATE, YT06H H3NOTOBUTH
200 xr OpoHsHI?

§27. cnocos

NMOACTAHOBKU

Er W b R R T e ard e o F

I'padagecknii ciocol pellleHNA CUCTEM YpaBHEHKH PPOMO3IOK
H Aa€T, KAK NpasuIo, npaGiIHxénnsie peiteEna. IlosToMy uanie
CHCTeMH pemaloT APYTrHMH CHocofaMu, B YACTHOCTH C0COOOM
nodemanosxu.

Ilyers, HanpuMep, HAAOC PEINKTE CHCTEMY

2x-y=4,
x+38y=9. i
BrpasuM A3 BTOPOro €€ ypaBHECHUA IePEeMeHHYIO X Yepes J:
, x=9-3y.

Tak Kak NepBoe ypaBHEHHe CHCTEMBI JOMIKHL! YAOBICTBOPATD
Te K¢ SHAYEHNA NepeMeHHBIX,, UTO K BTOpOe, MOACTABHM Halt geH-
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HOe BEIpaskeHMe 9 ~ 3y sMecTo x B mepsoe ypasHenue, Iloxy-
9uM YpaBHEeHHE C OTHOH nepeMeHHOH:
209-3y)-y=4,
- orciopga 18~-6y—y=4,y=2,
IloncrabuwM 3Hadenne i = 2 B ypasHeHENMe x = 9 — 3y n galiném
COOTBETCTRYIOLICE 3HAYCHUE [IePEMEHHOMH X3
x=9-3-2=38,
Gnanonamno, pemenuemcncmmmmnépameen(& 2). -
.| Urobnt PemuT CHCTeMY ypamlenm‘i uxoooﬁou no;mmnon-
l] KM, BAXO:
1) BLIpAZMTL H3 lcalwm-nnﬁym. e('i ypanuemm o,uny nepe-
- MEHERYI0 Yepes Apyry1o;
2) HOACTBANTS B APYIoe YPABHEHME CHCTEMBE BMECTO mﬁ
< JICPeMEeRBOi TONYUeHHOe BRIPAREnNe; /. - :
3)pemnTh BOAYIHBINCECH YPABHEHNE C onnaoﬁ nepememmm
- 4) iaHTH COOTBETCTRYIOIIEE SHAMERHe BTOPOM HepeMenzolk,

OTEM criocoGoM MOXKHO pemars N00yilo cucTeMy TUHEAHRX
ypaBHeRu# ¢ AByMA nepemeHEhiMa. Oguaro yaofHee, eClIH KO-
shdunuenT npr Kakoli- 1160 nepeMeHHON B ypaBHeHENH paBeH 1.

Npamep. Pemnre cacTeMy ypaBHeHRR

3x=2(y+6),

6x+3y=1+x. 3

Pemenne, BaMenum faHHHe YpaBHEHAA JIHHE
JTy9IUM CACTEMY: ta

3x-2y=12,

bx+3y=1;
Br=2y+12, x=2y+4, 5(-—2-y+4)+3y=1
l‘ly+20+3y 1, —-y—-19 y=-3, x-———-(-—3)+4 =2
O'rBe'r 2; -3).

. C?@;i Xormananeméﬁmmé?]

WHorpa MOXHO NOAGTABAATL M3 OAHONO ypaanenuﬂ cucreuu B0 BTOpOe
' He 3HAYeHWE OTABNLHOW NEPEMBHHON, a 3Ha4eHue uenoro aubaxeﬂua
Hanpumep. Pewan cuctemy ypaBHeHHit
8. 2x-4y)~y = 44;.“""
2x -4y =14, CF
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MOXHO 3Ha4eHNE BUPAXeHWA 2X — 4y W3 BTOPOrO YpaBHEeHUA NOACTABUTL
8 Nepeoe:
3-14-y=44, y=42-44, y=-2,
Torpa
2x—4-(-2)=14, 2x=14-8, x= 3
Oreer.x=3,y=-2,
Mpoesepka. 3-(6+8)+2=42+2=44,
2.3-4(-2)=6+8=14. _
Halinervan napa yncen {3; —2) yaoRNETEOPAET BAHHWIO CUCTEMY YDABHEHWA.

fMpoaepsie ceba
. IIpaseapTe DIPRMepH CHCTEME YPABHEHHIT ¢ ABYMS Iepe-
MeéHHBIMH.

. Uto Takoe ¢pelueRHe CHCTEMH yPaBHEHHIl ¢ ABYMA mepe-
MeHHLIMH» ?

. Kaxne B 3HaeTe cnocofbl penieHUA CUCTeMA ABYX JTHHeT-
HEIX YPAaBHEHHI ¢ AByMA HNepeMEeHHBLIMU?

Kak peimaior cHcTeMy ABYX YPABHEHHM ¢ ABYMSA NepeMeH-
HBEMH CIIOCO0OM 1ToACTAHOBKE 7

' 1. Pemuare cHCTEMY YpaBHeHKIH:

ok

AN S
o N

“-.E'_' _+—....6
2 8
x_¥_

2 3
.. ¢/ Pemenue. Bupasum u3 Broporo ypapHeHHs 3HATEHHE

H % qepes X H HOACTABMM €ro B NIepBoe YpaBHEeHHE,

Yy _X g X, %
3= 2+226x26x8

v_8 o ¥_ =
Toraa g3 % 3 2, y=86.

Orser. (8; 6).

1082, Brpasure nepeﬁennym Y gepes X u3 ypannenﬁa:
' a)2x—-y=8; 6)bx+y=0; B)x—2y=0.



Cnaga §
)AasHTe NePeMeHHEYI0 X deped i U3 YPABHeHHd!
_ -y=2; 6) x + 8y =5; B)2x + 5y =0.
4

ﬁ 1084. BripasuTe nepeMeHHYIO I/ Uepes X U3 yDaBHeHUA:
a)3x—y=8; 6)5x+2y="T;

- 1 2
8)0,5x —0,8y=1,5; r) ¥+ 2y = 5.

1085. BripasnTe nepeMeHHYIO X Uepes i U3 YPABHEHMS:
a)2x+4y=-T; 6) 12x ~ 5y = 11; - e

3 1 2
B)2,5x +y=1,5; ) -5—x+-é-y =%
Pemnte cnocoBoM NOACTAHOBKH CHCTEMY YpasHeHHH
(1086-1099).
x—2y =5, (32 + 4y = 55,
1086. ) 13, . 55 = 26; Tx-y = 56.
@ 3x-y=1, 3x+ 2y =27,
1087. 2) 13, 4 8y = 19; 6) \x + 5y = 35.
8x+42 =85, 5x+72 =101,
1088. a) 15, , 42 =107; 6) 17x -2 =55.
15y -8z=29, 3x + 8¢ =59,
1089. ) 13, , 2, —13; 6) 16x + 5¢ = 107.
& ly—-22=86, ' 2z + 3y = 216,
1090. a) 1, , 9, —10; 6) 12+y=82.
2p+q =11, 6a-3b=4,
1091. 8) 15, _ 24 = 41; % )2a-b=5.
& 9x+2y-4=0, = [5u+Tv+3=0,
PH 1082, 8) g4 1y 2= 0; ) 110u-v+6=0."
4x-3y =8, 0,5x -y =0,5,
1093. a) 15, gy = 9; ) \x-2y-1
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ﬁ 142 -9v =24, . ' Sx+4y =13,
1094. 2) 17, 9, -17; - 6) 3¢ 45y =13.
: 3a-5b=13, .. 2a-17b=8, N
1098. 2) 15, . 76 = 81; 6} 4a - 95 =19.
6x—4y =5, 12y +15x = 8,
1096. o) 15, _3, _ 2, 6) 116y +9x = 17.
Q 4(x +2y)=5x+86, Bx-3y)=2x+17,
1097. a) 13(2x - y) = 245 + 6; 6) 13(x + 6y) = 9y +15.
Bx—-2=4(x+2y)-8, 2x-3=5(x-y),
1098. a) {3(2:: y)+6=24y+12;, 9 {2(3:: _1)=4y-5.
4(x-82)+ 33z =50, 4x+T=5(x-1t),
1099. &) \5(x+22)-32 =18, O ]3x+6r)-9t-15.

|

Halignre pemnenne cucrems: (1100—1102).

3,5 + 0,5y = 0,5, 02x+y="1,
& 1100. o) - 6)

x+0,25y=1; 1,5x +y =13,5; .
0,6x+0,8y =1, 0,5x-y=1,5,
B) | x + 4y = 45; 10,3x-0,4y =1.
 [19x-21y =17, 8x-33y =19,
1101. 2) \ 5 4 14y = 24; 6) 112 + 55y = 19;
3x+1=5(3-2y), 6(x —2y) =7 -9y,
2 14(x-1)=2(8,5-5y); ™ |8x+8y=5(2x+1).

1102. a) B 3y "' 7x+y 12;

T+x y+13 bx - 3y P
6)
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2x~5 _y-2 dx-1 _ 2y+7
B)y 5 4 ° rry 3 =~ & °
x-2y=2; 4x-y=-9.

Pemmre cucremy ypassenmii (1103—1108).

1
u+§(u+v-3)=14,6 7(2x+y)-—5(3x+y)=6,
3(x +2y) - 2(x + 3y) = -6,

Lrrg-te-m=5 [Lig-1-Ls+1)=
s 0-6-0=5 [Le-D-feen-a.
I-é--(x+yr)+§-(x--y)=6; Z(x+8?—-3—(y+1)=~4.

*ty _*-¥ 10 x+ 2y 3x -5y
,. 4 2 ’
y_5. 6) _l_x.l._!'. =7—i.(x_2)
=9 g YTt

0,2¢ + 4b = -5 -0,8a,
8)19250+0,5p=1 -—-;-b; {

=8+

1105. a)

0,8x - 2,8y = 0,7(3 - y),
1,2x+1,1y =3-17,6y.

2 1106,

1107. Haiiiure KOOPAHHATH TOYKH IepeceyeHnd rpabuakos
. YPABEHEHU#, He BHIOAHAA TOCTpoeHuH:
a)x+y=8Tax—-y=5; 6)2x—-3y=16nx+2y=1;
B x+2y=8ux—2y=2,5;r)4x - Ty=4mn20x+8y=1.
1108*. 3adaxa u3 ppanyyackozo yuebuuxa XVI a. Peumre cu-
cTeMy: :
1 1
x+ -é-y + '52 =14,

1 1
+—X+—2=08,
yrgr+ gz 8

z+i:|c+l =8
57TV

Q 1109*. 3adava E. Beay (1730~1 783: ). PemnuTe cucreMy:
5x + 3y = 65, '
2y—z=11,

{8x + 42 =567,
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1110. Kaxoli MEOroujieH HYKHO npuﬁasn'rb K 3y - 2yz + 5,
100Kl HOMYIUTE MHOTOYNEH 5y + y - 2 + 8?

1111, Kaxoilf MEOrOWIeH HYKHO BLIMECT U3 2 -3x%+8x-1,
yTOo0H TONMYIMTE MAEOTOWIEH 3x + 17

Hailtaure nponspesnenne mporounenos (1112—1114).

1112. a)(2a-n)(da®+ 2an+1n?:; 6)A+c+cAHA -o)
1113. a)(@® - D (@®+a®+1); G (m~D(m%i+2m+1).
1114. a) (@2 + 1) (@t —a? +1); 6)(x® - 2a) (x® + 2432 + 44%).
1115. BHUACIHTe 3HAYEHHE BHIPAYKEHHA: _

a) 213.0,513%; 6) 0,52 218; 5) 257.0,047; r)5%.0,2%,

§28. cnocos

CNOXEHMA
I[a.na CHCTEMA YPABHEHAIH:
8x -3y =384,
bx + 3y =31.

CHavaa pelinM eé crrocofoM NOACTAaHOBKH. BrIpasumM us nep- )
BOFO YPABHERHA NEPEMEHRYIO j epes X i HOACTARMM HONYHeH-
HOE BHPAKEHAS BMECTO § BO BTOPOe yPABHEHHE:

y= —3—(8::—34). 5x+3-§(8x—34) =31,

Bx +8x=34+31.

Hanpuie yyke HeCNOMKHO 3aKOHYATE PelleHHe CHCTEMBI,

A MoXHO A7 ypaBHeHEe Sx + 8x = 34 + 31 mosyanTs ApyraM
cnocofboM? Jla, AN 3TOTO AOCTATOTHO CAOKHATD JIEBRIC H HPABHE
qacTH ypaBHeHHH cHeTeMbl. Tak rak kosdpdHEOIRERTH OpH ¥ —
IPOTHBOMONOXHEE YHCJA, TC UIeHH ¢ IEPeMEeHHOH ¥ CORpama-
1orea. [Iosromy, peman awdylo NoROGHYO CHCTEMY, BMECTO IOA-
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CTAHOBKH MOXHO BEIUIOJHSATE NOWICHHO CAOMKeHuUe ypaBHeHHH. -
Odopuaars pemenne 6yreM, BAIPpUMeEp, TaAK:

8x-3y=34, . 8.-5-3y=34,
5x+3y=31. 40-3y =34,
13x =65, 3y=46,
x=5, y=2.

OrgBer. (5; 2).

Taxum 06pasoM pemaloT CHCTEMbE, B KOTOPRIX KoaddHIHEHTEI
HPH Kaxoi-mbo mepeMeHHON — OPOTHRONOJOKHEIE UACHAA, A K
TAKOMY BHAY MOMCHO CBECTH JIOOYIO CUCTEMY JHHEHHHX ypaBHe-
HUii ¢ AByM#A NepeMeHEHKINY. [IyeTh, HAMpAMED, AaHA CACTEMA

3x+ 7Ty =31,
122+ 9y =12,

YMHOKHM 00e TaCTH €8 IIepBOTC YPARHEHHA Ha 2, a BTOporo —
Ha —3; DOJAYIHM CHCTEMY, B KoTOpoi KosdbHIUeHTR! IIPH mepe-
MeHHOHA ¥ — NPOTHBONONOKHHIE UNCAR, Y PABHERAA TOXyIeHHOK
CHCTEeMEBI PDABHOCHJIBHE YPABHEOHEAM Aarnoll. Cleaoparensio,
OHA MMeeT TAKHe Re PellleHHA, YTO H HaHHAA.

OdropMaaTh petlieHe MOKHO TARHM o6pasoM;:

{3.1: +7y=81, | 2 6x+14y = 62,
2x+9y=12. | -3 {—6x—27y=—36.
-13y =26,
y=-2.

2x+9-:-(-2)=12, 2x=30; x=185.
Pemernmue. (15; -2).

MNposepbTte ceba

v 1. CROJIBKO peleHu MOKeT HMETEH CHCTEMA ABYX JHHeAHBIX
ypasHeHnH ¢ ABYM:A IepeMeHHBIMA?.

2. Kakxwue BH 3HaeTe ¢rioco0H PeIIeHHs CHCTEMBI ABYX JHUHeH-
HKIX ypasHeHHU# ¢ ABYMA NepeMeHHbIMHE T

3. Kax pemalor cHCTEMY ABYX JMHEHHEX YPABHEHHIA € ABYMSA
HepeMeHHRIMA cIocofoM caoxenna? ' -

o o o e w

¢

T 7
Vesdwo
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C@ Xorure anars emgé Goanme? |

CnocofomM CNOXEHW MOXHO PEWNTL HE TONBKO CUCTEMb! SIMHERHBLIX
YPABHEHWIA, & W MHOMMX HENMHEMHBIX.

Mpumep.

PelunTe cucTeMy YPABHEHWA
2x—y* =5,
2x+y* =1.

. PeweHne. BHNONHUB COXKEHNE NGBBIX W NPABLIX YACTER AAHHRX
. YPABHEHUA, NOTYHUM!
a_.‘}; 4x=12, wm x=3.
ﬁ’ 3mawmr, 2-8 -y =5,y%=1, orciona y1=1,y,= 1.
» MpoBepka nokasbieaet, Y10 HaAaeHHbIe Napwl Yncen (3; 1) n (8; —1)
HAOBNETBOPAIOT AAHHYIO CUCTEMY YPABHEHNNA, -
. OTeeT. CucTema ypaBHeHmil imeeT asa peurenvs: (3; 1) v (8; —1).

Pewmnre cucTeMy YpaBHeRHN
2x+ @- =13,

—7";39' +6x=19.

. v Pemenme, YMHOXHM Bce YJEHH II€PBOTO YPABHEHHS
ala 3, a Broporo — Ha 5. YnpocTHEM noayueHHEIe YDaBHEHHS!

6x +5x—by =239, 11x -5y =39,
-7x+3y+30x = 95; 23x + 3y = 95.

Yr1o6H BOCHONB30BATHCA CIIOCOO0M CHOKEHHA, ené pas yMHO-
MM BCe WieHh! NePBOTO YPABHCHHMA HA 3, 4 BTOpPOro — Ha 5 |
NOWIeHHO CIOHHM HX}

11x -8y =39, {3 { 38x-15y =117,
28x+3y=95; |5 115x+15y =475;
_ 148x =592;
x=4,Toraad4 -5y =289,5y=5,y=1.
Oreer. (4;1). .

18*
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BeinonHure ycrHo

1116. CnoyxuTe noUNeHHO JeBHE U NPABLIe YACTH YPABHEHHIH:
a)3x+2y=TBdx—y=12;6)x - 8y=15u4x -3y =2,
1117, Pemnure cucreMy ypapHeHHd:; :

x+y=25,
%) {2x-y=1;

6) {x-2y=2,

3x+2y=6;

. |la-e¢=3, ' it — '
B){2a+c=6. S 12/156::
1118, Cxonnko pemenuii uMeeT - _
cHCTeMa ypaBHeHUIH, rpadm- /,_4
_ KH KOTOPRIX — Ha puc, 982 ~53 ,
1119. Pemmnre cnocoboM cosce- -8 Pwc.98
HEH CHCTEMY YpaBBeHEBH :

Pemmure crrocofoM clomeHUs cACTEMY YPABHEHHN
(1120-—-1129). '

uw.o £V g

& 1121, a) {::tg;:;ii {;ng ;
1122, {Zz * 23 ;'.i’. ©) {fgu -:, 3v2666.
1123, ){; fgy 526 5 {3?? ;:5
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3x-y=1,
1124, ’
% {3x+8y=19;

] A
ey
] Py
um o e

1 .
129. ) {Sx_3y=2;

=]

-6)

6
x+ Dy =35,

bx+72=101,

) Tx—-2=>55.

3x + 8t =59,
6x + 5t =107. -

A

=]

) 8x +5y=13.
2a-Tb=8,
46 -9b=19.

{
{
{5:: +4y =13,
{

j 12y +16x =8,
|18y +9x =T,

){3x+2y 27 b

]

PemuTe 0THOCHTEILHO HEePeMEHHLIX X | | CHCTEMY (1130—1131).

1130. a) {3’ ~8y=a,

3x+Ty=m,
1131.
ﬁ a) {Sx +Ty=n;

|4x + 8y = 204a;

6) -b5x+y=10¢,
bx -2y =10c.

A3x-4y =k,
6
){5x ~-4y = p.

1132. Pemmme BceMi R3BECTHRIMH BAM CHOCOGAME CHCTeMY Ypas-

HeHnii:

a) 82+3t="7,
—4z2-5t=T;

3x-y=11,
%) {5x+6y=26;

3m-2n=2,
6
){5m+8n = 26;

r) 4x+3y =22,
-x+Ty=10.

1183. HaiiguTe KOODARHATH TOYKH HepeceYeHHd rpaduKon

ypaBHeHHT:

a)x -~ 2y—,ln2x+g 7; 6)bx+2y=1ndx—Ty=18.

BuinojsnTe OpoBEPKY.
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PemuTre cnocofoM CIOMEHNA CHCTEMY YPapHeHuH
(1134—11486).

ﬁ1134 a) 19x -21y =17, 6) 8x-33y =19,
+14y = 24; 12x + 55y = 19.
1135. o 5x—2=4(x+2y)-8, 6) 2x-3=5(x~y)
3(2x y)+6=24y+12; 2(_3x—1)=4y—5.
1
{10u+70 %x"gyﬂ},
1136. a 6)
U-—u= 2_ E E =
4x+5y 10.
1137, a 01p+02q 0,3, 5 1,2x-3,4y =12,
04p+05q 0,9; 2,5x+1,4y = 25.
(a b | (m n
- —— _=5’ ) -"_-‘_=0,
B 1138. 2) {3 1 63 2
-a E=5, m—-?=2.
(1-8x _4-2¢ _, (20-1_9-5y _,
1189. a) 1 4 3 63 6 8
10,7 = 0,4y - 0,3x; 12:: = 1,5y + 2,5.
wolit Iph-gtas
1140.:;.)‘2x_1_3y_1+E 6)‘“”+‘”'y—11
I 6’ 3 4
6(x—1)—2 2% _o |2x+ 1=V _5
1141. a) 6) _
1lﬁ-y=2; 15(x-1)+3" W _o.
5 2
x;-y_x;y= . 5x—3+y=10’
1142, a) x—y . O Vx+y x-5
X+y-——L =T; _X-9 _oa,
6 4 9
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” 1,5x-2,2y = 0,1, 2,51 — 0,2(u — v) = 2,3,
1143. 6
143. 2) {4,2x _26y=76 {3,7u -1,5(v - u) = 5,2.

2,7x-3(x+y)=2,1, 3,5y -0,2(2y-2)=381,2,
1144, 6
144. ) {3,2x -2(y—x)=17,6; ) {5,22 +0,7(y-22)=10,8.

1 2 _ 2 3

1145, a) 6)
Ex —Z(lx —y] = -2—; l(;ac -3y)=38x-10.
3 2 3 -3

4(8x-2)+2(7T-4x)=20+2(y - 3),
ﬁ 1146. a) {5(2y +3)+2(8x-y)=3(5x-3)+31;

6) 5(x —2y) + 33 = 2(4x — 3) — 2(3y - 5),
gi_ 2(3x - 5y)—3(x - 5)=56 - 4(6 + 2y).
i HaiiguTme pemenne cHeTeMul ypasaeani (1147—1148).

(x+3)% -2y =x2% +13,

1147. a) { s
6x +(y—-1)° =y(y-5)

5 ~10x+(y +4) = y? +18,
(2x-1)% + Ty = 2x(2x + 8).

2(x+3)+9=(x-yXx+y)+yy-3),
1148. 2) {26 +8(2x ~ y) = 9x - 5(3x + 2y);

g) 1(x 8 -5+ y(y-2) = x(x+3) + {y +1)7,
T(2x +8)—6x = 9—4(2y - 7). y

1149, Hanumure ypaBHeHHEA TP~
MBIX, IPadHKH KOTOPHIX
nzobpaxeHEl Ha pECYHKe 99,
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Pemnw,e,cgc'reuy ypasaenuit (1150—1152).

e x+y=3, : %+y=&
Q’ll&?’_‘.a) x+z=4, 6)x-2=2,
" y+z2=25; : y-2=1.
' 2x+3y =11, (x+y-2z=11, -
1151%, a) i3x+22=13, - 6)ix~y+z=1, )
i 3y+4z=2m Ly+zux=5.
] Tx +6y+72 =100, (2x-22-3t=1,
1152*, a) {x-2y+2=0, - 6){xr+42+2t=7,
3x+y-22=0; 8x-2+t=0.

1153*. 3adava ua mpaxmama XV e. Penmre B nenbx noxoxE-
TENLHBIX YHCIRX CHCTEMY:

x+y+zTIZ x4y+z=1z x+y+2=12,

a) 2x+y+-§z=12; {8k+5y+3z=60; B 4x + 3y + 22 = 36.

1154%. 3adava B. A. JIebeza. PenInTe B gennix NOJOMATEILERIX
YHUCHAAX CHCTEMY:

2x+3y+T2=1381,
2x + 3y + 82 =140.

— ViFAR A 73 11

1155. Brrupeawre sHAYCHNE MHOTOWICHA:

a) x? - 12,8x + 7,9, ecan x = 12,8;

6) 21 + 8,6y — 6,5, ecu y = —4,3;

8)19,7a +19,7¢+ 10, ecnna=8,8uc=6,2;

r)28,4x—- 28,4y + 1,8, ecnmx=2,37Tu y=1,37.
| 1158. JorakmTe, 9TO CyMM& IATH HOCHAEAOBATENLHHX BATY-
PAILHEIX yHcel aenurca ga §. Momer 1 cyMMa HeTRPEX
NOC/AefOBATENLHBX HATYPANBHUAX YUCEeN ASTHTHCA HA 47

: 6

1157, Oyaxona sagana opmynol y= 3" IIpy KAKHX 3HAYE~
_ HEAX aPTYMEHTS ¢€ 3HAuCHNE pasHO:a) 12; 6) -127?
< ‘ oy
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( §29, PewEHmE

* 3ARAM
COCTABNEHUEM
CUCTEMbBI
‘IPABHEHMVI

Mnome 3aaavud, ocoﬁemm TAKNE, B KOTOPEIX HAKO naﬁ'm IHAde-
HMA [IBYX BeTHYHH, YA00HO DEIIATE ¢ IOMOIILIO CMCTEM ypasaeHu .
3anmaga 1. 3a 5 GaoxmEoroe u § rerpageit sannaruam 6,9 rpa.
CKoOMBKO cTOUT OAMH GJIOKHOT ¥ OJHA TeTpaAk, ecan 4 GroxsoTa
nopoxe 3 Terpageif Ha 2,4 rpH.?
P em e 1 m e. lonycTaM, uTo GJI0OKHOT CTOHT X TDH., 8 TETDAAL —
y rpu. 3a 5 GOKHOTOB 3amaaTHAN 5x I'pH., a 3a 6 rerpaneii — 8y rpa.
BwmecTe 3a Hrx samaraam 6,9 rpa., clefoBaTeIbHO,
5x + 6y=6,9.
Tax rax 4 610KHOTa mopoxe 3 Terpaseit Ha 2,4 rpH., AMeeM
emé olHoO YpaBHCHHE:
4x—-3y=2,4.
ITepemenurre x i i B 060X YPABHEHAAX 0003HATAIOT OAHH H Te
e NeH . 3HAYNAT, HAJI0 PeIIRTE CUCTEMY STHX ABYX YpaBHeRWH:

5x+6y =69, I {5x+6y =6,9,

4x-3y=24; 12 (8x-6y=4,8;
' 13x=11,T;

x=0,9;

4-0,9 -3y=2,4; 3y=1,2; y=04.

O ree 1. Bioksor cront 90 k., rerpaas — 40 K.

DTy 3389y MOKHO PEIOHTDh TAK)KE COCTABJICHHEM YPABHOHUA C
opHolt nepemensoii. JlioGyio sagauy, KOTOpad PeIIALTCH COCTARAR-
HHeM CHCTeMKI JIuHReHinLIX ypaBHeHAN, MOYKHO DEITHTE H € IOMO-
INBIO YPABHEHNA ¢'0anofi nepemennoi, ToAbko cUcTeMY ypaBHeHKHR
qame COCTABHTE JIerye, YeM ypaBHeHMe ¢ OFHOR nepeMeHHOM,

CylzecTByeT HEMAJIO 38184, KOTODEE YA00HO PEITATh ¢ NOMOIILIO
CHCTEMBI TPEX YPABHEHHI ¢ TPeMS IlepeMeHHbIMA, PormiM oaHy wa HUX,

3azaua 2. Kanuran s 10 000 rpu. nozejinTe HA TPH IACTH TaK,
urobnl nmepsag fmaa Ha 2 000 rpE. Goasmre BTOpOM M HA
8000 rpu. — Tperpeit.  *
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Pemeane. O003HAUHNM HCKOMBIC YACTH KATHTANA OYRBAMH
x, y n 2. Io yenaoeHo sagayu

x+y+2=10000, x — y= 2000, x — z =3000.

HeroMuie 3HAYEHAA IePEMEHHBX AOJKHEB!L YAOBJAETBOPATE
cucreme TPEX ypaBHeHWit ¢ TpeMs nepeMeHHLIMH:

x+y+2=10000,
x~y=2000,
x-2=3000.

CAo:RNEB TOWIEHHO JEeERe U HpaBhlie YaCTH YTHX YPABHeHHIT,
6yaem mmets 3x = 15 000, orciona x = 5 000. Toraa us Broporo
YPaBHCHHMA TONTYINM:

5000 — y= 2000, y = 3000,

a U3 TPeTHEero BRIYMCIIAM:

5000 — z = 3000, z = 2000.

OrsBeT. 5000 rpu., 3000 rpu. u 2000 rpa.

O6o6umm 2anauy 1 aToro naparpada.

3anaua. 3a 5 6nokHOTOB K 6 TeTpanei 3annatann M rpH.Ckonbko CTo-
T 0AMH GROKHOT M OaHA TeTpaak, ecnun 4 GnokHOTa AopoxXe 3 TeTpaneii Ha
I rpH.?

3pect MW N — NapaMeTPL, TO 8CTE GYKBLY, CYUTAIOWMECH B YCNOBWAX 38-
24U O3HHDIMU, HEMAMEHHBIMAL 380249 C NAPAMETPAMMU TaK K MOXHO PellaTh
C MOMOLLEAO YPABHBHWIA MM CUCTEMBI YDABHEHUE, TONLKO OTBETAMM K HM Oy-
YT HE KOHKDETHLIE YWCNA, 3 BLIDAKEHWR, CONSHKALIME NAPaMETDLI.

Pewrm chopMyNnMpPOBaHHYIO 3a0a4y.

Peweuune.

5x+6y=m, {5x+6y=m,
4x -3y =n; ‘2 8x -6y =2n;

18x=m+2n; x=%(m+2n).
4 1
Torpa 3y=4x—n; 3y = E(m+ 2n)y—n; 38y= Ta—(-im— 5n).

1
SHaumr, y = —(4m - bn).
OTBeT OavH Gnom-lor u OAHA TEeTPaAb CTOAT GOO‘I’BGTOTBQHHO

(m+2n)rpu u (4m 5n) rpu.



CUCTEMBE NIMHEAHLIX YPABHEHWA

MNpoeepore cebs

1. IIpuBennTe NpUMep MWHEHHOTO YPABHEHMS ¢ ABYMSA Iepe-
MEeHHEIMH.
2. Yro Taxoe pellleHHe YPABHEHHS C JBYMA HePeMEHHBMH?

3. CroabKO pelieHHit MOJKeT UMEeTh CHCTEMA ABYX NUHeHHBIX
YpaBHeHRIH ¢ AByMA DepeMeHHBIMHI?

4, CKOMBLKO pelleHA MOXKeT MMeTh CHCTeMAa ABYX YPABHEHAM
IepBO# CTENeHN ¢ ABYMA NepeMeHHK MU ?

. CocTaBrTe HECKOALKO PA3HBIX MOAeNell 3afadmn: Halaure
IBA YHCJIa, €CH HX CYMMA paBHa 3, A pasHOCTb PaBHa 2.

on

I '-s-rl"-vrtf.t"o’l wa .,‘JJJJ,JI;;

1. Hogenure xamuran 8 100 rpH. HA ABe YACTH TAK, YTOOL MEHL-
mad gacTh cocTapasaa 80 % or Hoaninei.

v Pemeane. Ilycrs Gosblas 9ACTHL paBHA X PPH., TOTAA
mMenbmas — 80 % ot x, To eTh 0,8Bx. IMeeM cucTeMy ABYX ypaB-
HeHHI!

x+y=8100,
y =90,8x, _
oreroga x + 0,8x =8 100, 1,8x =8 100, x=8100: 1,8, x =4 500.
Oreer. 4 500 rpa. u 3 600 rpa.

2. Hajipmrre ABA YHCHA, CYMMA KOTODHIX passa 15, a Pa3HOCTD BX
KBaapaTos Ha 60 Goabme. ’
v PenreH ue. Ecu BCKOMLIC YHCHA PABHEL X H I/, TO

x+y=15,
x2 —yz =75,
Tax kak x> — y2=(x +yNx~y)nx+y=15,1018(x -y )=75, 2
x — y = 5. HMeeM cucTeMy YDaBHEHMIT:
| x+y=15,
x—~-y=25.

Eé pemenue x = 10, y = § apiasderca pemeHreM H RaHHOHK
AATH,
OreeT. 101 5.
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BbinonHMTE yCTHO

1158. Halianre ARa WICAR, €CHUA:
a) mx cymma pasga 40, s or- x

HomIeHWe — 3; I '__"_;"' } 87
. 6)uxcymmapaBHa40,apaz- I ——t——i}

HoeTb — 20;

B) MX pasHocTs pasna 10,8 1 %

oTHOINEeHNe — 3, ot N glso

1159. Kakoii cucTeMe ypaBHeRHH
COOTBETCTBYET JHATDAMMA,
nzobpaxénnad Ha pucyHKe 1007  Puc. 100

Peniare 3884841 cOCTABICHIEEM CHCTEeMEl YPABEEHHIL,

1160. Kynumrm 9 M TKaHA ZBYX cOPTOE DeHol no 40 rpu. 1 30 rpa.
3a 1 M. 3a Bcio TORYIKY sannaTuian 330 rpa. CroabKo Ky-
OHIH METPOB TKAHH KaKIOT0 copra?

1161, Ha crpouTenscree paGorann 50 KaMEeHITMKOB ¥ NIOTHH-
KO0B. Co BpeMeHeM KOJHYeCTEC KAMeHIIAKOB YBeIHIHIIOCE
B 2 pasa, a INIOTHHKOB — B 3 pasa, u BceX crano 130, Croas-
KO KAMEHIAKOB K IIAOTHUKOB GLLIO HA CTPOUTEILCTEE CHA-
vana?

1162. CxopocTs MoTOpHOM JOAKH ITO TeUeHHIO — 23 KM/4, & Ipo-
TiB TeueHna — 17 kM /4, Haitnure coGeTBEHHYIO0 CROPOCTD
JIOKKH M CKOPOCTE TedeHHd.

1163. Typurcrs npoexand 640 kM, 7 1 0HY eXa Noe3fOM B4 4 —
asrobycom. Halignre cropocTh moesaa, ecim oHa Ha B xm/q
GoJIbIle CKOPOCTH ABTOGYCA.

1164. [Ipa TypucTa BEIIIIHN OAHOBPEMEHHO H3 ABYX I'OPOAOB, pac-

. CTOAHEE MeXXAY KOTOPHIMHN — 38 KM, H BCTPeTHJIHCEH Yepes
4 9. C ganoii cxopocrbm IMéN KaXc Ak, ecid NepBulit A0
BCTPEYH IIPOLTEE na 2 kM Goybie, €M BTOPO?

1163. Halinnre nBa. tmcna, cyMMa KOTODHIX paBHa 35,5, a pas-

©+ Hoers — 12,5. -

1166. Hafinure nBa uncaa, IOJYCYMMa KOTODHX paBsa 37,9, a
noJypasHocTs — 7,5.

1167. a) HonycyMma ,anyx qaces Gonbine MeHbIIETo U3 HUX Ha 5,
a Hx moxypasEocTH — Ha 1. Hakaure aTd yncas.

6) IlosypasHOCTH ABYX YACEN Meubme'Sonbmero us AEX HE
13, a nx pasuocts — Ha 12. Haligure 5Ta 9¥cia.
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1168. HaitanTe ZBA 9MCiaA, €CAW NOJOBHHA NEePBOTO pAaBHA
BTOPOUMY, & TPETBS T4CTh BTOPOTO Ha 5 MeHbINe IepBoro.

1169, Halifure ABa YMCHA, €CJA UFBECTHO, YTO YIBOCHHOE IIep-
Boe uncjo Gonnmme BTOporo Ha 37, & MOAOBAHA NIEPBOro
MeHbIIe BTOpOro Ha 2.

1170, INoaenaTre yucao 75 Ha ABe YACTH TAK, YTOOH OHA H3 HUX
-q; OBlIa BTpoe 6oNbIIe PASHOCTH HacTel.

1171. CymmMa aByx uncen — 82, Ecsm Gosabmee 9HCI0 IOXETATD
HA MEHbINIER, TO NOXYYHM YacTHOR 5 B ocraTok 4. Halinure
., OTH 9HCHA.

1172, Pasnocts AByX 9ncen — 61, Ecin yMeHbInaeMoe pasaenuTh
H& BRIYATAEMOE, TO NIOAYYHM JacTHoe 6 ¥ ocraTox 1. Haii-
AHATE 3TH YHCIA.

1173, Tpu Terpagu u 5 rapasaameii croar 3,95 rpa., a 4 Takux

TeTpaan 1 2 Kapasgama — 2,7 rpH. CKOJBKO CTOAT oAHA

TeTPan: M ONME Kapauaam?

1i74. MarTs cTapme gouepH Ha 24 rojaa, a A09b MJIAAIIE MATEDH
BTpoe. CROJLKO JIeT MATEPH H CKOJBKO A0YepH?

1475. Ha ABYX HOJKaX BMecTe — 65 KHUr, Ha nepBoii Ha 7 KEA-
seK Gonpme, yeM Ha BTOpPOI. CRo.nblco KHHKEK HA Kax-
Zol nopxe?

1176. B aByx censmuix kAaccax — 72 yuenura. Ecau 6w us 7-A

' knacea 2 y9eEHKa nepeninu B 7-B, To B ofonx KAACCAX yUe-
HEKOB CT/I0 68 NOpoBRY. CKONBKO YICHHKOB B HKAXKIAOM
Kaacce?

1177, Ha gopunenue 10 koneit n 16 xopos KaxAuik AeHE OTHYC-
raym 160 xr cena, npaveM 5 KoHel DOMyUYaId Ha 5 Kr ceHa
6oarme, 9eM 7 KopoB. CKOIBKO morpammon CeHa JaBa--
JIB KAORARHA ACHBD KOHIO H KO- '
poBe?

1178. IlpoBox arunoii 36 M paspesa-
JMH HA ABE YACTH TAK, YTO ONHA
u3 max Ha 50 % AnmEHee BTO-
poit. Haligure pavay Kamnoi
9RCTH.

1179. Beuénxy anunoit 35 M paspe-
30H HAa ABe YACTH TakK, 4YTO

Rt
LB

LB

if

OAHA U3 HUX HA 33-i % wopo-

de xpyro#i. Halinure ;umnm
DTHX tlac'reﬁ, N
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1180. Hone anomazasw 200 ra DogeJIRAA HA JBE YACTH TaK,
YT NACMAID IepBoii B3 RAX HA § ra 6oshOre HACIOARHA BTO-
poii. Hafignre naomazau obenx yacreil.

1181, IlTone naomaario 100 ra noaennia B ABA YI8CTKE TAK, ITO
IWIoIaAE HepBoro Ha 5 ra Gosbile noaoBHAR BTOpero. Haii-
JHTe IIOTaNE KAFIOTO YIACTHA.

1182, Tlepanerp npamMoyroasaEnKa pages 168 cm. Haliyure aam-
HEI er'0 CTOPCH, ecJIK OfHA U3 HMX Ha 8 cM JInHHee,

1183. [lepameTp npaMoyroaskanka pasen 126 cm, Hatigure pum
HEIL €T0 CTOPOR, eC/IH OAHA A3 HAX: a) Ha 10 % anmanee Apy
roif; 6) 5a 10 % Ropoue ApyTOM.

1184 Haiisgare UIMHEB ¢TOPOH PABHOGSAPEHHOTO TPEYTOMLHMKA,
€CJIN ero NIepuMeTp paBeH 82 ¢M, A OCHOBAHHE GOJmme 60-
KoBo# cTropons Ha 10 oM.

1185, Hajigrre uiMHE! CTOPOH PaBHOGEAPEHHOIO TPEYTONEHNKA,
€CJIN ero nepaMeTp paseH 62 cM, a ocHoBanHe 6osibre Go-
Kopoit cropousl Ha 10 %.

1186. a) PaznocTs ABYX umcesa paBHA 4, & pA3HOCTh HX KBAAPa-
ToB — 44. Hafizure oTl uncaa. i
6) Haliznre aBa 1Hea, €cJaH H3BECTHO, UTO HX CyMMa paB-
Ha 12, a pasaocTh KBagpaTos — 60.

1187. ChopmyanpyiiTe 3afavy, COOTBETCTBYOINYIO PHCYHKY H
cHcTeMe ypasHeHHH (puc. 101—102), 1 pemmre 3a3auy.

¥ y
' x+ 2y =250
x—-y=130
< ,
Puc. 101

-~ x=50
8x =2y
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1188. [IBa BeAOCHNEANCTA BREXAJU OJHOBPEMEHHO U3 ABYX CEJI,
paccTofHNe MeTY KOTOPHIMA 9 KM, H BCTPETHIHMCDH Yepes
0,5 4. OnpenenuTe CKOPOCTE ABMIKSHHA KAMKAOrO, €CAH CKO-
POCTE IIEPBOTO BelocHIeANCTA Ha 1,6 kM/4 Gonsme,

1189, Paccroaume 320 kM MOTODHAA JIOAKA NPOXOAUT IO Tede-
HHW pPerH 3a 8 4, a mpoTnB Teuennda — 34 10 u. HadigaTe
CKOPOCTh TeYeHH PeKH H cOOCTBEHHYIO CKOPOCTE MOTOD-
HOH JIOAKH.

1190, Ecnu 13 ogHOro nyHKTA OAHOBPEMEHHO M B OBHOM HAIIpAB-
JIEHUH BREAYT BeJOCHIEAACT X MOTOILMKINCT, TO Yepes 2 4
paccToaHMe MexkAY HUMU Oyzer 14 kM. EciM e OHH BhI-
€IYT OAHOBPEMERHO B IPOTHMBONONOKHEIX HANPABACHUAX,
TO wepes 3 9 PACCTOAHHE MeRAY HUMH OYNeT COCTARIATE
174 wm. HaliiuTe CKOPOCTD KAMAOTO B3 HAX.

1191. Ecsiu 6K BeJIOCHTIEAUCT YBEIHIN CKOPOCTb Ha 3 KM/, T0

 PaccToOAHHe MeXAY NyHKTaMH A w B npoexan 6ui ma 1 4

GricTpee. A ecar GBI €XAJ €O CKOPOCTHIO HA 2 KM/9 MeHb-

meit, To exan 661 Ha 1 9 gonsue. Haltgnre CROPOCTS BeJO-
CHIIEAHUCTA W PACCTOSHAE MexaAy A ¥ B,

1192. [soe macTepoB, pafoTas BMecTe, MOTYT 3aKOHYHTE OOpe-
" penéHnyio pabory 3a 12 aneii. Ecan neperiii MacTep Syaer

paboraTs 2 iuA, a BTOPOH# — 3 AHA, TO OHH BHIIOJNHAT TOJb-
ko 20 % aroii paGoTH. 3a CKOJIBKO AHEH MOXKeT BHTIOTHATE
BCIO pafoTy KaXRALI MacTep, paGorad OTAEIBHO?

1193. Yepes zBe Tpy6hl, OTKPHTEIE OJHOBPEMEHHO, pe3epByap
HanonuAerca 3a 1 u 20 Mun. Eeau nepeyio Tpy0y OTKPHITE
Ha 10 Mun, a ApyTy — Ha 12 MEH, TO HAHOJHHTCA TOALKO

2

15 Pesepeyapa. 3a CKOABKO 9acOB HATIOJIHHT pPe3epByap
raxknasa Tpy6a? -

1194. [Ipa TypHCTA AOKHEI BLIATH HABCTPEUY APYT APYTY H3 ro-
ponoBs A m B, paccTodEHe MeXKAY KOTODHIMH COCTABIAET
30 kM. Ecan mepBrii BHiiZeT Ha 2 4 paHbIlie BTOPOTo, TO
OHH BCTPETATCA Yepes 2,5 4 nocsée BEIX04a BTOPOro TYpH-
cta. Ecnnm Bropoii BEIlifeT Ha 2 U paHRIOIE, IeM OEPBHHA, TO
BCTpeUa COCTOMTCH uepe3 3 4 mocjie BHIXOAA NEepBOro. .
Onpeaennre CKROPOCTL ABHKEHUA KAXKIOTO TYPHUCTA.

1195, PastocTh KBaAPATOB ABYX UMCES K KBAAPAT HX PASHOCTH PAB-
HBI cooTperTeTBerHo 275 u 121, Haitaure sTH uncha.
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" 1196. Ha apyx noaxax 50 xunr, Ecny 1070BUHY KHUT ¢O Bropolt
1OJIKH INePeCTABHTEL HA 1IePBYIO, 10 Ha Helk SyaeT KEur B
4 pasa MeHbOIe, yeM HA nepBoii. CKROMBKO KRNI HA KasKA0H
noxre?

1197 Ecnn paccagurs gevefl 0o Asoe 3a CTOJ, TO HE XBATHT TPEX
eTono0B. EcnA MocaguTs KX 10 TPOe, TO OAHH CTON OKAMKEeT-
ca MamBENM. CRONLKO aeTtefl N CKOABLKO CTONOB?

1198 BanérHple raaxy CARHTCA HA NAIKH,
' Ecny HA KaXIYI0 NAJIKY CREAET o Tajlke,
TO A OKROH FaIKKA He XBATHT NAJKA;
eCJIF HA DANKY CAJAET N0 BE TATKH,
- TO HA OHO# H3 najsok He GyAeT rajloK.
Cxonrko Topuano nanok? CKoJAbKO NeTANO raMoK?

1199 CRONBKO IeT OTHY ! CEIHY, eCJIA 8 J1eT TOMY HA38/ oTer 6uL1
cTapie ceEa B 8 pas, a § aer ToMy Basay — 8 5 paa?

1200. JIes crapiue Ourobpasa
B ABA C IOJIOBMHON pasa —
' HA NEJIHIX MecTh FrOAKO0B,
A BOZPACT KAKAOTO — KAKOB?

11201 Cmapununas zpeveckas sadaua. Harpyxéannie ocm u My
HAYT MeteHno. Océl sxanyerea HA TIXEAYIO HOMTY, MYJI eMy

"w orsegaer: «llowemy Te xaayermben? Ecae Ont #t B3AR o
: TBO MEHIOK, TO MOA HOWIA cTana Gbl BABOE THAceseil TBoRH.
A ecam OB TH B3AJ OfNH MO# MemMOX, TO TBOH HOINA
pasaAnacs 66 Moetts . Hocnmmuemonmoceanuyn?

1202 Cmapunnas xumaiicxas sedava. 5 onos u 2 6apana cro-
- ar 11 raenos, a 2 pona u 8 6apanos — 8 TaenoB. CKONBKO
- GApaHOB MO HO KYIIUTD 34 IeHbI'H, HOAYYEHHEIE OT IPOAA-

xa 5 Bonos?

1203 Cmapunnar xumaicxas saaaw Croansko B KiaeTke da-
39HOR M KDOJMKOE, €CJIM BMecTe B Heil 35 ronos u 94 sorun?

1204. I1o oxpysHOCTH, AMMHA KOTODOii 120 r, ZBMKYTCH ABA TeNA.
Onz perpeyatores xaxanie 10 ¢, ABUrasch B OHOM Hanpas-
JeHHH, B KaXKANe 4 ¢, ABUranach B TPOTHBOOONOMHEIX
BAnpapgeRnaX. C KaKol CROPOCTHIO JABUMKYTCH 9TH Tena?

1205 ITo oxpy:HOCTH, AAEHEA KOTOPOi 90 M, ARMIKYTCSH ABA TENA
B O/JHOM HAIIPABJCHRN M BeTpevalorces depes 6 ¢. Hailiaure
CHOPOCTE STHX TeJ, eCJH CKOPOCTE lepaoro B 4 pasa 6oab-
mas CKOPOCTH BTOPOTO.
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1206. Haitanre Yueno, Koropoe npy penenny Ha 4, 7 u 11 pasér
COOTBETCTBEHHO OCTATKHY 2, 1 1 6, npuuémM cyMMa JACTHBIX
HA 2 MEeHbINe [IOJIOBHHB ACKOMOI0 YACA.

1207. CocrasbTe ypapHenne npamoit uAa y = kx + p, HpoxoAs-
MeR Jepes TOIKMU:

a)A{1; 3)yun B(3; 7); 6)K(3;2)uP(-1;-2);
B)C(2;4)u D (5; ~2); r) E (1; 2) u F(3; 6).
1203_- CocTaBbTe YpaABHeHHE TIpA-

v
MEBIX, #300pa'kéHHEX HA sf.
pucyake 103, \ 5
1209. 3) IMone naomazsio 100 ra N~ 3]

pasfuam Ha gBe YUACTEA,
O/IHH W3 KOTOPHX HA N Ta
toabme. Haitnume nomanu
NONYIEeHHHX YUACTKOB,

0) ITose mnotaipio @ ra pas-
OnIYU HA IBA Y4ACTRA, OAHH
H3 KOTOpHIX Ha 5 ra 6onkme, Puc. 103
HafignTe NAoOmagd Noay- )
YeHHRIX YIACTKOB.

1210. 3) PasnennTe YncI0 @ HA 9ACTH, TPONOPIHOHANLHEE THC-
nam 2, 3m 5.

6) Pasgennte uncno 1 000 Ha HacTR, TPONIOPUHOHANBHEIS
yucnaM R, pu t.

1211. B nexe npeAnpUATAA USTOTORNAIOT ABe MOZAEIH KEeHCKOH
ozexbl. Ha H3roToBaeHHe MepBoif MoZe AN pacXoayoT2 M
TKAHW, HA UIrOTOBJIeHAe BTOpoit — 3 M. 3aTpaTnl paboue-
ro BpeMeBHY Ha NPOU3BOACTBO ITHX MoAesell paBHEL coOT-
BéTcTBeHHO 4 K b 4. HaBecTHO, 9TO HegeALHRIN 3anac TKa-
HU COCTABNAET & M, A pafodee BpeMd OTDAHHYEHO ! 9.
CocraBbTe TaKoll NIAH HeAEeJAbLHOrO HM3TOTOBJACHHMS ITHX
MoOAeIeH ORI, YTOOH I0THOCTEI0 HCIIOAB30RATE PeCyp-
cH (TKaHb, pabodee BpeMsA).

1212, 3a nepeyIo HefeMI0 MAXTA NEPEBLINIONENNA BOPMY Ba p % ,
3a BTOpoi — Ha k %, 7OGHIB 3a 9TH ABe HeleH CBepX HOp-
MEI M TOHH yraa. CKOJLKO yToaa Jomxaa Obiaa nodmsaTh
IIAXTA eXeHeAeNTbHO O NAaHy ? '
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BABOAHUS AN CAMOCTOSTENLHOM PAEOTDI)

BapuauTt I
1°, CaereMy ypasnenuii: a) pemm'e rpaduaecku; 6} aro-

6LIM cniocofoM.
2x-y=4, 3,1x+0,7y=5,2,
”{x-y=& m{;2x+0ﬁy=1

2°, Tloxne nnomazbio 80 ra pasgennIn HA KBe YACTH TAK,
9TO HICINAAE ofHOH cTana Ha 2 ra 60Jblle NOJOBHHN ILAO-

manu sropoii. Hainte nnomane Kaxaoi 4acTH.
Bapuanr 11

1°, CacreMy ypaBHeHHi: a) pemure rpadudeckn; 6) amwo-

GnM cniocoloM.
> x+y=3; 1,2x+0,8y = 2,8.

2°, ITone nuromaanio 100 ra pasgenmy HA Be YACTH Tak,
YTO MIOIAAD OXHOM cTaNa HA b ra MeHLIIe IOJOBUHH ILIO-

magu Bropoi. Haligure miaomaar kamaoi vacTa.
Bapuant I

1°, Cucremy ypapHeHH{: a) pelInTe TpadnUecKn; 6)mo

6riM cmocoboM.
x-2y=38, 1,5x+0,3y= 4,5,
) x+y=-3; 2x-1,7y=6.

2°. ITposox anunoit 40 M paspesany Ha JBe YACTH TAK, UTO
OAHA M3 HAX OKA3AJACH HA 4 M ANMHEHee NOJOBUHHE BTOPO.

HaliguTe AIREY KaXA0H YACTH,
Bapuwant IV

1°. CucreMmy ypaBHeHnHii: a) pemmuTe rpadudecku; 6) do-

OnIM cnocoboM.
2) 3x-2y=17, 6) 1f7x+y=4,4,
x""y": 4; 3,5x—0,8y=6,2.

2°. YIposoa annnoi 50 M paspesasin HA JBE YACTH TAK, UTO
OfHA M3 HHX OKa3aJach Ha 1 M Kopode IIOJOBHHBI BTOPOiL.

kHa.ﬁ,u;u-re ATHHRY Kayxaolt wacTd, J
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UCTOPUMECKUE CRERTNMA

Bagaun, CBOAAIIAECH K CHCTEME YDABHEHMI ¢ xpyMs HepeMeH-
HEIMH, yuéHble BaBIIOHA YMETU peInaTh emé Gogee 4 TRICAT J€T
TOMY Ha3a7.

Krrafickme MaTeMaTHER GoNee 2 THICAY Jor ToMYy Ha3aj pas- .
paboranu oOLINE METOA PeIlIeHNA CACTEM NHReHKMX YPaBHEHAH
¢ TpeMa H 6ojlee HEHGBECTHLIMA H OIMCANN €1g B TpakTaTe «Ma-
TeMATHKA B IeBATH KHUTAX». ,

Hpepnerpeueckuii matematur Juodant (M1 p.) naxonnn na- -
TYPANBHEIC DEUICHAA ¥ TAKHMX, HATPUMED, 38xaq: « Hatinure aBa
HHCIIA ¢ ZAHHOK Pa3HOCTHIO M TAKHX, YTOOB PAHOCTD MX KBAZpa- .
TOE Oblnia 60/1bIIE HX PASHOCTH HA 3AAAHHOC ‘luc.no» . Ecou uexo- |
Mble IHCa 0GO3HAYHTE Yepe3 X U Y, a -
AaHHLIEe — 4depes @ u b, To saxave coor-
BETCTBYET TAKaA CHCTEMA YPABHEHHHA: -

x-y=a,
2y _(x-p=0.

T'padnyecknit cnocod penresna ypag-'
HeHAH OXHAM M3 HepBHX IPEIoKHA T
BrIgaOmIuiicda dpannysckuit pumocod,
MaTeMaTHK, ¢Gusuk, duznosor P, [le-
kaprt. OH BB&J MOHATHE NepeMEeHHOU Be-
JAYHUHH U YAOOHYI0 MaTeMATHUYECKYIO Penie llexapt
CHMBOJAARY, (1596--1650)

B 1637 r. P. Herapr onyGiankoBan
paboTy « PasMBunIeHRA 0 MeTO[e?» , B KOTOPOR orrican MeTox Ko-
opAnAHAaT, cmaunammnﬁ aare0py ¢ reoMeTpHed, IMoab3yace THM
MEeTOJIOM, FeOMETPHYECKHEe 3aAaYH MOXKHO PeémaTs anrebpande- |
CKAMH MeTOAaMH, 4 anreGpanyecKue — reOMerpayecKuM.

P. lexapr — OCHOBATEJH OYeHb H3BECTHO g panee hraocod-
CKOI'O YYeHHA Kapmestiancmao. oo Ha3BAHKHG TpONSONILIO OT Ja- '
THHASHPOBAHHOTO HMeRHU [erapra -— Kaprespii,
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-1 " OCHOBHOE B FMABE '

¥papenne BHIa ax + by = ¢, rue a, b, ¢ — JaEHLIe YHC-
Af, BAZBIBAIOT AUKETHWMN YPASHCRUEM C DBYMA nepemen-
ruxu x By, Ecom a # 0 n b #0, ero HasniBalor ypasuenuem
‘Repeott cmenenu ¢ JoYyMA nePeMEnH M.

ITapy usnces1, yAOBAETBOPAIONIYIO YPABHEHNE C IBYMA Ne-

' PEMEHHBIMHE, HA3KIBAIOT PeliieH e 9Toro ypapHenua, Hanpu-
- Mep, napa gucesn (3; ~ 2) — pemenne ypapueHus Sx+ 3y =9,
" YpaBHeHune wnepBoll creneRH ¢ IBYMSA NepeMeHHBLIMH

nMeeT GecKoHeYHO MHOTO peniennif. B qexaproBoit cucreMe
KOOPAUHAT KAXKAOMY YPABREHUIO HEPBOH CTEIIEHH C ABYMA
TepeMeHHEIMHA COOTBETCTBYET NpaMasd ~— rpadHk 9Toro ypas-
- genud. ¥ naoGopor, Kamaasa mpAMad KOOPANHATHON MIO-
CKOCTH —— rpapBEK HEKOTOPOro IaHeAHONO ypaBHEeHds ¢ m;y-

' Mf ODepeMeHHEIMH,

HBa ypaBHeHHS ¢ ABYMA NepeMEeHHBEIMY HA3BIBAIOT pas-
HOCUJLHDIMU, €CJIY OHM MMEIOT Te e pemeHuA. PABROCHIL-
Hble YPABHEHNA ¢ ABYMA OePeMeHHBIMM HMEIOT OANHAKOBbIE
rpadpuru.

Ecnn nyxa0 HaidTR 06IBEe peIHeHHS ABYX WIH HeCKOJb-,
KHX YpaBHEHHH, FOBODAT, YTO 8TH YpaBHeEnd o0pasyior cu-
cmeMy ypasHenuil.

Pewernuem cucmemul ypasnenuil HasuIBaloT ofiee pele-
HHe BeeX eé ypaeaennii, Ilpumep cucTeMBl JBYX THHEHHEBIX |
YpaBHEHRI ¢ NepeMeHBEIMHA X B I

3x-y=3,
x-2y= -4

Kaxxpoe ypapHeRHe 2T0i CHCTEMEl HMeeT GeCKOHEeUHO MAO-
r'o PeUeHNW ¥ TONBKO OJHO 13 HUX — ofumiee aisa oGoux ypas-
Hemwit: mapa (2; 3).

CHcTeme ARYX YpABHEHHHA neprol cTelleHH ¢ ABYMS IepeMeH-
HBLIME B JeRapToBoll CHcTeMe KOODAWHAT COOTBETCTBYET napa
npamex. [Tockonsky ABe MPAMEIE Ha ILNOCKOCTH MOTYT epece-
KATHCS, COBIAAATS WK OLITH IAPaIILHEIMHE, TO H COOTBETCTBY-
0IHAA HM CHCTeMA YPaBHEHHIH MO eT MMeThE ONHO pelnenue, Sec-
KOHEYHO MHOTO HIH He HMeTh Hit OXHOTO PertieRls.

Pemats cucTeMBl ypaBHeHKH ¢ ABYyMS nepeMeHHLEIME
MOMKHO PAsHBIMH cocofaMy — DONCTAHOBKH, CHOXEHUA
win rpabudeckuM cnocobom.
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Bornpoce!l ang camonpaorepkv

ChopMynupyiire onpeaeneHue JHHEKHOrO YPAaBHEHAA C
ABYMA NePeMeHHBIMH,

ITpuseawre NpAMEph! TAHSAHOTO YPABHEHEA ¢ IBYMA Nepe-
MeHHEBIMH,

YTo HASHIBAIOT PellleHMeM YDABBEHNS ¢ ABYMS NepeMeH-
BAIMH?

Croneko pelneHn MOXeT UMeTh NHHeHHOe YpaBHEHHE ¢
ABYMSA OEePEeMEHHBIMHA?

Kaxne ypaRHeHHS © ABYM# IiePeMeEHLIMY HA3LIBAIOT PAB-
HOCHABHBMH?

BepHtl 11 oCHOBHBIE CBOMCTBA YpaBHeHHI A ypaBHeHHH
¢ gByMs nepeMenHbIME? ChopMyaupyiite nx,
ChopmynupyiiTe onpefileieHHe YpaBEeHUA epBoif cTene-
HH € ABYMA llepeMeHHLIMH. ,
IIpuBesuTe IPpHMEDH YPaBHEHNS NEePBOH CTEIeHN C ABY-
MA NiepeMeHHBIMH.

Yro apagerca rpadpuKoM YpaPHeHHd neppoil creneHn ¢
ABYyMsA NepeMeHHBIME?

Kaxk nocrponTs rpadur ypénnenﬂa nepeoii CTeNneHH C BY-
M#A nepeMeHHEIMR?

CronsKo penreHnii MoXKeT AMeTh YPABHeHHe NIePBO#H cTe-
TIEHH ¢ JABYMA NepeMeHHLIMBA?

IIpuBeanTe IpUMEpP CUCTEeMEl YPABHeHHId.

Yro Taxoe pellieHEe CACTEMbl YPABHEHAHR ¢ ABYMA mepe-
MEeHHEIMU?

Yro osHawaer «pemm-b CHCTEMY YDABHEHHH: ¢ JByMS me-
PEeMEHHRIMHE» ?

. Kak pemmTs cHCcTeMy ypaRHeHTI rpadudecKuM canocofomM?

Crospro pemenuit MOKeT HMETE CHCTEMA YPABHEHHH ¢
ABYMA NEPEMEHHLIMH? '

Kakxue BEI 3HAeTe cIocO0H PEIIEHNA CNCTEM ABYX JIHHEH-
HEIX ypaBHeHHit ¢ AByMA NepeMeHHbIMH?

Kak pemaior cucreMy ABYX ypaBHeHnil ¢ ABYMs NepeMeH-
HEIMH CIIOCO60M IOACTAHOBKHA? .
Kax penraior cHCTeMy JBYX JHHEHHBIX YPABHeHHI ¢ ABY-
MR nepemeammn cnoooﬁom c.nomeuua?
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| FTOTOBUMCA K TEMATUHECKOMY OLLEHVIBAHIAI‘O‘ |

Tecrosmie zagarusa Ne 7

1. Ha rpaduxe ypapeenna 3x — by = 6,2 BaaATa Touka ¢
abcmuccoit 0,4, Kakas opauHaTa aTo# TOUKH:
a)l; 6)-1; B) 0; r) 0,42
2, PerlensieM KaKoro ypaBHeHHnS ABJAAETCA Mapa uicen
(2; 3):
a)2x+y=7; ©6)2y+4x=15;
B)Sx+y=17; 10,52+ 3y=17?
3. Ralcoe H3 ygannennﬁ HE AMeeT pemeHmit:
a)x +y =—5 6)x y =—4;
B) x* +5y =0; Dxl+yi=4?
4, Kaxoii us rpadmkxoB ypaBHeHHH He ABAAETCHA rpadn-
KOM (PpYBEKOHUH:

.. a)y2ah )y=2; Blx=y; r)x = 2?

5. Ilpu xaxoM sHaueHNH @ rpadmnx ypaBaeHnA 2x + ay =4
IPOXORHUT Yepea TOURY:

a)-1; 6) 0; By1l; r) 2?
x+y=14,
x-y=8:
a)(11;3);  6)(3;11); B)(-11;3); r)(=3;11).

6. Haﬁ,nm-e perueHHe CHCTEME yDaBHEHNAT {

x=4y,
x+y=10:

a)(-1;-1); 6)(6;5); 8)(1;1); r)(-5;-5).
8, Haiianre KOOpAHMBEATH TOYKH TepecedeHH A rpadMK OB

7. Hafinure pemenne cACTEME ypaBHEHNH {

- . ypaBHeBMit 2x —3y=16 u x+2y=1:

a) (2; 5); 6)(-2; 5); BY(2;-5); 1) (-2;-5).
9, CKONBKO 00mIUX ToUeK HMeIOT rpaduKH ypasHeHRd
2x+3y="Tu 2x-3y="T:
a)onmy; 6) iBe; B) HM OAHOI; r)leckOHEeYHO MHOTO?
10. IIpu Kakux 3HAYEHHAX @ CHCTEMa YpaBHeHnit

3x+ay=15,
12x -8y =60 HMeeT Geclconetmo MHOIrO pelreHuni:

a) —2; 6) —32; B) 2; r) 32?7

DT R
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Kourtponshas pabota Ne 7

1°, Karas napa umeen (3; 2), (2; 3), (—1; -1), (3 0) ae-
[IeTCs peIneHHeN CHCTeMbl YPABHeHMI:

4x-3y=-1,
Bx-2y=4?
PemuTe cucTeMy YpaBHeHHI rpadudecku.
. |8x—-3y=20, . J¥=1,
x+2y=12; “lx|+y=2.

Pemure cnocofonM NOACTAHOBKH CHCTEMY ypABHEHHHR.

3x-2y + Sx ~ 3y

— =1
bx-3y=-9, =4
4%{ y

o 5

3 2

-y=1

PemuTe cnocofoM CIOKeHRA CHCTEMY YpaBHeHHI.

2x+y="T,
. {3a—7b= 8, . 8x—-z=86,
6a-5b=-2; z-y=2.

8°. B capae ecTb rycH 1 KpOonuKH. ¥ #aux 50 roaos m
160 Hor. CrOABKO rycedl B CKOJBbKO KPONUKOB B capae?

9*. Ha craage 66110 1500 M® 6epe3oBRIX B COCHOBBIX
IpoB. 3a nepsHil Mecsn HCNoab3eBain 15 % cocHOBHY B
20 % GepeaoBHIX ApPOB, & BMecre — 270 M3, CronbKo co-
CHOBRIX H 0epesoBHIX JPOB orliefIbHO OLLTO ya cKRaafe?

10**. Haligure sHageHne ko3dwbunuerTos a u b ypas-
HeHMA ax + bx = 13, ecan ero rpaduk NPOXORMT Yepes TOT-
kn M(5; —3) u N(8; 3).



1213.

YPABHEHRA
Pemiute ypasnenne (1213—1218).

a)7x+15+15x+8 - 10 =9x;
6) 25+ 5y - 17+ Ty =150 - 130y.

1214. a) Tx—39=2(x+3)+ 6 - 2x + 5;

6)3(x-5)=5(x—8)-4(2-3x).

1215. 8) %(2:: —4)+ %(4:: —2)=x+5;

12186.

1217.

1218.

1219.

1220.

1221.

1222,

1223.

1224.

6) —:—(3x+l)+—;—(ﬁx—2) =x+86.
2)B(x—3)+7(3x+6)=2(x—2)+103;
6)8w~2)+5@By—~2)=3(y-5)+69.
a)T(6x—1)+3(2x+1)-5(12x - T)=28;
6)5(82-1)+8(7T-42)-T(42+1)=19.

a) -‘i—(x—é)+%(x—4)=—§-(x—5)+%(x—l);

6) %(8 —x)—%(5-— 4x) =%(x+ 6).

[MoraxuTe, YTO NIPH JIOG0M 3HAUEHNHU ¢ YDABHEHEe
{a + 2) x — (a + 3) x = 5 nameeT ogHo pemenne. Halktaure 910
pelneHue. '

Mosxer AU Npu KaxkoM-HAOYAb 3HAYCHHU @ YDaBHEHHe
(a2 + 1) x = 7 pMeTs 6ecKOHEYHO MHOTO KopHeii? IloueMy?

IIpu kaxoM yeaoBMA ypaBHeHNe ax = 12 He MMeeT pernenuis?

IIpn kaxoM ycnosnd ypapHeHHe (@ — 2)x = x + 1 He amMeeT
penIeHui ?

Cmapunnas rcumaﬁcms sadavae. HeckoNbKO MYKUYHH
BMecTe IIOKYyNawt 6apada. Ecan xamauii BEecér mo
5 MoHeT, TO He XBATHT A0 CTOMMOCTH Gapana 45 MoHer,
Ecnn xaxcasiit BEECET o 7, TO He XBaTAT 3 MOHeT. CKONB-
Ko crout Gapan? CroabKo 6uIO mMokynaTeneii?

H3 nadnucu na mozune Juoganma. Juodbanr nposén
HIECTYIO YACTH CBOeit JKU3HU B AeTCTBE, JBCHARIATYIO — B
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10H0cTH. Korga nmocie Tore nmpouina emeé cefbMad JACTh
ero JKUSHH U § JeT, v Hero poxnicA chiH. ChIH TpPOMRKHI
BABOE MeHbIIe oTuAa. Ilocae cMeprn chiHa JinodaHT npo-
#ua emé 4 roga. Croasko aer xxnn Auodanr?

1225. Cmapunnas unduiickas sadava. Ilaraa vacrs maeanHO-

g ro POA CHAUT Ha NBeTKe KaaaMGa, TpeTea — Ha IBETax
CHJIMHAXA. A Pa3HOCTH STHX ABYX KOJNUIECTE, YMHOMNKEH-
Had H& 3, — Ha neerax Kyraa. M TONLKO OJHA NYEIKA
HACAARAaeTCA (naroyxanueM XAcCMHHA U malfanyca.
Craxm MHe, KPacaBHIa, CKOABKO BCero nuén?

1226. Cmapurxas apabcxas sadava. Paspennre uncao 10 ma
JBe YACTH TaK, YTo0Rl MX pasHocyh Obina paBHa 5.

1227, Cmapunnas nemeyras aadava. Yucao 10 pasnesrre Ba fpe
' YACTH TaK, YTOOH [TOCTe YMHOMCHUSA NepBoit Ha 5 u pesleHus
10

TOXYEHHOTO PE3y/ILTATE BA BTOPYIO HaCTh NOMYTIIoCh —o—.

A228. 3adava us nemeyxozo mpaxmama XVI 6. Oann coraa-

cuica paboTaTh HA YCIOBHAX, UTO B KOHIIE Mofja OH TOXY-

unr ofexAy u 10 daopruor., Ho nopaloTas 0H TOJBKO

7 MecAlleB, IOSTOMY IOJAYUHI OAeKAY ¥ 2 ¢pnopuHa. Bo
CKOABKO DAOPHHOB ONEHUNAU TY OREMKAY?T

4229. 3adava u3 pycckozo goavxaopa. Oren CIPOCUN yIUTe-
JA CBOET'Q CHIHA, CKOJABKO ¥ Hero y4eHHKoB. YUnTels OT-
BeTan: «Korma Geuro ORI elé CTOABKO YUeHHKOB, CKOJb-
KO eCTh, H enlé IOJOBKMHA U YeTBEPTh HX, a TaK:Ke TBOM
BTOpO#i CcBIH, TO OO 661 poBHO 100». CKONBKO yUeHHU-
KOB HMEJ] YIHTeNb?

3adava us 6oazapcrxozo gpoavkaopa. Kpecroanun xsa-
aniaca coceny: «CKOABKO UMEI0 OBell, CTOJABKO H ATHAT
oHNU poaat. [ToToM RyIIIO eIé OHY MOAOAYIO OBLOY H eIé
TPpH pasa KYILIIO II0 CTOJABKO, CKOJILKO CTaHeT OBell i AT-
HAT, U Gyay umets BX 100» . CROABKO OBem HMeN TOT Kpe-
CTBAHAH?

-

§230

1231. 3adava dns cmydenmos Kueso-Mozuarnckoid axade-
- muu (1707 2.), Oren, Tpéx chiHOBel TOBOPUT, UTO CPEAHMN
H3 HEX Ha 2 rofa cTapiie MJIajInero, a crapmeMy —
CTONLKO JIeT, CKOJILKO ABYM APYIruM BMecTe H emé 6 Jier,
Beem uM BMecTe 58 NeT. CRONBKO JIeT KAXKAOMY CRIHY?

1232, Macrepckas goikHa OhlIa H3roTOBHTH ONpeAea8HHOE
KosiauecTBo geraxeit & 20 ameil, a BHINONHNAA 3aAaHIeE
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1233.

1234.

- 1238.

- 1236.

1237,

1238.

3a 18 nHell, TAK KAK RAKIABIH JeHsL Aenans HA 8 meraneit
doabie. CROJBKO AeTalell H3TOTOBUAA MacTepexan?

3aKas HA BHITYCK CTAHKOB 3ABON JOJHKEH GBLI BRITIOJHATD
3a 15 ameit, Brnycras Raxxawii 1eHs Ha 2 cTaHka Goasme,
yeM IPeANOAATrANIOCh, OH Ha ABA JHS IPesKae CPOKA He TOMb-
‘KO BEIMOJIHAJL 38KA3, & X BEIOyCTHX HA 6 cTarKkos Gonniue.
CKOABKO CTAHKOB AOJKeH Ol BMIYCTHTH 3aBOAT

Kornosan pruiu zpa arcraparopa. Ilepputit, BhiHNMAadA 38
1 4 5a 40 m® rpynTa Goabme, YeM BTOpoH, paboral 16 1,

a BTOpOHt — 24 u. CKONBKO KyGHYECKMX MeTPOB IPYHTA
BEIHEMAT 38 1 9 Kas/ALIl H9KCKABATOD, €CJA BMecTe OHH

BHIHYJIM 34 yKasamHoe BpeMa 8 640 w® rpyrra?

IMTocernyio NoMKHE OBLIH nMpoBecTH 3a 14 aueit. Ho kax-
ABIA JleHb 3aCeBaJIH Ha 4 ra 60JbIIIe, yeM NPeAnoIaAranocs,
OO5TOMY 3aKOHUHJH ceB Ha 4 fHA pambine. CKOABKO reK-
TAPOE 3aceAnu?

JlBe zemaedepnaniy, paboTas BMecTe, MOTYT YIAyOMTH
JiHO peukH 3a 12 ameil. 3a cKOABKO AHeH BHIONHIIA 611
aTy e pafory Kamaasn 3eMICUCPIANKA OTAeNbHO, Koraa ¥
H3BECTHO, YTO HPOH3BOAUTEABHOCTL OMHON M3 HUX B
1,5 pasa Bbinre, YeM IPOR3BOAUTEALHOCTL BTOPoi?

TensoxXoA NPOIET PaccTOAHAR MKV UPACTAHAMH B OJ-
HOM HampaBJeHWH 3a 4 9, & B IPOTUBOMONC:KHOM — 3a
5 q. Halignre paccTossHne MeXKAY HPUCTAHSMHA, €CJIH CKO-
POCTh TEHeHHSA PEKH COCTABRAET 2 KM/.

BeproaéT npoJseTen pacCcToOAHHE MEXAY ABYMA Topoia-

MH IIpH DONYTHOM BeTpe 3a 5.5 4, a4 HpH BCTPeUYHOM — 38 .
6 4. Halizgre paccTofgNe MOKAY ropofaMi ¥ colcTBeH- -
HYI0 CKOPOCTE BEPTONETA, €CJIH CKOPOCTh BeTPA TOrAA
6pisa paBHA 10 KM/T. :

“AE BBIPAXEHHAA

Haifizure 35avenne BHMHH& (1239-41241). .

1239.

3 3
a) (22- - 2—8- - 0,3] : 6;

9 4’
6) (5% - 2,36) H [33 + 0,2)-
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1240.

1241.

2) [33 : 1l—-0,75J .11 10,75
4 4 2

1 3}),2
6) 12,5-21—(4,128—32) ‘5

2) 9x* — 4x%, ecnm x = 3

6) 10a® + 12543, ecim a = —0,2.

BuooaauTe yMHOMeHNe ogHounenon (1242—1243).

1242,
1243,

1244,

1245,

'1248.

1247.

1248.

Lot

a) 5a%b; %ab3 n 3act;

6) —8xy; (-2,5)0% m 0,lax.

a) 4pq2; 0,l5pzzz Spgz;
15022, _Lax?y 4 28

6) 17ax ;-5 axy m 28x_y..

BosseguTe E CTENICHE OQHOWICH:
a) (22%%; 6) (~xy)"; B)(-3a)%; 1) (0,5m?)%.

¥upocTaTe BRHpaKenue: |
2 -

a) 3x"- 4x%y™; 6) Ea’”l -8a™2,

Cno:xnTe MHOTOUIEHEI:

a) n+ m2n b | mzn—n3-4;

6)0,72—2,622+28 n 2,32°+0,3z- 2;

2 3 3 1 3 _2 9 1 2
B)—-—mX——m°x m 2_mx-—— -1—-x",
) 3 5 3 5 mex“ -1 3 x
Haiigure pasHOCTHE MHOTOUJEHOB; : gl

a) 6x°- 2% + 2 m 827+ 325~ 4x2;

6) 3a® + 2ab - b® u 2b% ~ 24*%;

B) m2+5m—12 u3m* + m2—12;

D) -x%7 +4x-3x%y-8u2-8xp® - 2Bl +y.
IIpeoGpasyliTe BhIpasKeHHe B MEOrOWIEH CTaHZAPTHOTO

BHAA: .

a) ~12x%- (-82% + 8 ~ 1027 ;

1 6) om?® —5m + (m — 6m3 —2m™);
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- 1249,

1250.

B) (—4xy + Ty?) — (-8x%) + (6xy — 10x% — 5);
r) — (852 + 4b%) + (61 — ¢?b + b2e) — (2b° + 5b%¢).
BrImoanuTe YMHOMEHHE:
a) 3x (2x* — bx +1); 6) -5a% (3a® + 4a - 2);
B) (—ab + 2a® — 3b%) - (~a?b); r) (4x’y — Bxy® + 5)- 2xy;
1) —0,25(2m% - 4m +6);  e)(~10n°—6n3+2)(~1,5m).
BrHnonEHTe YMHOMKeHHE BLIPAKEHHH:
3 1 2 2 3
a)—-12x"n m x+§x _Z’
6) 10xy m —0,7x% + 3,2y° - x%%;
B) ~2ax® m Sax? - 2 alx+= ; a;
r) 0,5y'3 n—0,8xy + 1,2x% + 7x2y.

" 1251. TpeoGpasyiiTe BHIpasKerye B MHONOWISH CTARAADTHOTO BHAA:

a) bx(x+4)— x(6-2x%;  6)-4*(2y - 6) + (- v);
8) 6a°b° - b*(5a% + b*— 1); 1)3xy(2- 42y + xy*) - Txy.

1252, JloraxnTe TOMIALCTBO:

1253.

1254.

1255.

ca)xy -+ Yz -x)=2y - x);
O)x(y+z—y2)—pYx+z—xz)=2(x—-y)k

B) ab(a + b+ ¢) - b2(a - ¢)=be(a + b + ¢) — b(c® — a?);

r) ab(b + ¢) - be(a + b) + ac(a + ¢) = a(d® + %) + ¢ (a® - bH).

. HajianTe npouspe/ieHne BhIpaXteHni:

a)-2a-b mw -2a+b; 6)-x*+y? w x4
B)—abc+1u abc+1; r)—0,2x4-x a x-0,2x%
Aa+b+enm a~-b-¢; €x+y-z ®H x-y+z.
TIpeacTassTe NponsBeAcHHe B BHAC MHOTOYNEHA:

a) (4 — x)(4 + xX16 + x%);

6) (a® — 5 b)(a® + 5b)(a* +25b°);

8) (0,09x® +x2*%(0,8x° - xp?)(0,3%® +x17);

44 l i 1 2,213 1 2;2
)( b 4 )(Ec+ab)(gc—ab],

YupocTuTe BHIpaKeHHE:
a) (2x — 3X2x + 3)4x% + 9) + 81;
6) (5 + 2°)(5 — £®Yx1%+ 25) + 20,
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1256.

1257.

m-
B) 256a*- (4a - b®)(4a + b3)(16a® + b);
1) (0,15 +(—x - 0,1%0,13° - xX0,01y* + x?).
ITpencTaBuTe ABY2IeH B BHAS MPOHIBeACHAN:
ayp® - ¢ 6)25~-0,25m%;  5)92%- g%
r) 0,04x% ~1; m -2yt +a®%  e)a?c?- 12145
§) L2'%-x'%  x)-64+36m'n% 5)a®- b+ )
Brruncaure:
a)2¢2-14%  6)62%-38% ) 982 - 97%;
r) 52,52 - 48,5% 1)14,32-4,3% ) 5,92-5,2%

R

Ipencraprre BHPaXEHHe P PUNe NHOTOWlena [1268—-1260).

1258.

1259.

1260.

a) (0, 4a - Bab)%;  6)(6,5xy + 8yH%:

5) (%2 - 1)% (2 + a’ph>.

a) (~x + )% 6) (-2a%+ 3y")%; 5) (~1-3x5 | ;
1) (Lm®-0.2nf 5 m)(-0Lay + 5% e) (-8x% - 0,50

¥OpocTHTe BHIDAKEHHE!

a) (3x — 5y)® - 3x(3x — 10y);

6) 8a(b — 2a) + (da + b)%;

B) (4% + y)(3x + 4y) — 2y + 3x)%;
r)(3a + 6b)% — (2a + 9b) (3a + 4b).

JlokaxmTe, UTO 3HAUCHNE BLIPAMKEHNS He 3aBUcHT oF X (1261—1262).

1261.

1262.

1263.

a) (2x-5y)* + 4x(5y — x);

6) 3x(12x — 4y) — (6x — p)°.

a) (4x + 5y)° - 8(2x - y)x + 8y);

6) 4(x — 6y)x — 3y) — (2x - 9y)°.

IipencraBhTe BHIpAKEHNE B BHAES MHOTOYNEHA?
a)(x+ 3% &)y -2% B) (22 - 1)%;
r)(3x+ 1)3; N~ 2n)3; e) (2g + 3)3.
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 PABJNOKEHHE MHOTOYJEHOB
HA MHOXHTEJH

Pagznofure Ha MHOXHTeNH MHoroureH (1264—1265).

1264. 8) x°> + x°y + 2x° + 2xy; 6) a®c? - a?? + a® - o
E) 4xy + 12xzy —-4x - 12.1:2; r) 6a%p — 1842 - 3ab + O9q;
R) xyz — 4xz — Sxy + 20x; e) 4ab + 3ac ~ abe — 12a.

1265. a)az—bz—-a+b; B)x+y+x2—y%
B)4a’-90-2a-3; r)5-3x+25-9x2.°
1266. lIpeacrassTe B BHe NpOU3BeAeHMA:
' a)x2—2xy+y2—22; 6) a®+2a+1-03%
) 22— y?+ 8y - 16; r) a®~p? - 14b - 49.
1267. lipeAcraBbTe B BHfle OPOUSBEACHUA TPEX MHOMKHTEAEH:
1) ab® — 4a - b + 4b; 6)x3+x2y - 9x — 9y;
n) x°a + 3a% — o® - 327 r) x% ~ 5b% + Ba? — xb?.

Pasznokure Ha MEOKATEeNH (1268—1269).
1268, 8) a°x? — 2abx? + 2ab + b%x? — a? - b?;
6) a2 — 4b%x + 4b% + 40% — 4a%x + P22,
1269. 3) -+ %~ yz + 2ax + 2by;
G)x‘+y4 —xg—y2+2x2y2—-2xy.
1270. Kokaxkure, 4To0:
a) 1452 - 1442 =175 ¢)221%- 2202 =213
) 3132 - 3122242 + 7% 1) 8412-840%=40% + 9%
Brraucapte (1271—1272),
. 47%-41° 57% - 422 512_192 _ 61°-11°
1271. 8) 337167 30) 597 og2 3 B) 0% -9 ¢ T) 362_ 242 °
1272, a) 6% - 432 (2416 - 5)24'% + 5);
6) (561 T)(56™ + 7) — 720 . 8%,
) 4% . 918+ (4 - 36%x(36° + 4).

PemuTe ypasHenne (1273—1274).
1278 a) 52" - x=0;  6)3x® -12x=0; B) 10:°=325.
1274 a) 2 +42% - 2=4; 6)x®- 32+ 2x=6;

) 228+ 2% - 8x=4; r)12x%-8x? - 3x=-2.
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1275. Banaiire dopnynoil GyHKINIO, 3SHAYECHHE KOTODOM:
a) Ha 4 Goaplire 3HAYEHNA APIrYMEHTA; -
6) Ha O MeHPpIITe 3HAUCHHSA ApryMeHTa;
B) BTpoe GoJibile 3HAYCHHA ApryMenTa;
r) NIPOTHBONCAMKHO SHAYCHKAM APryMenTa;
A) obpaTHO 3HAYEHHAM APryMEeHTA.

'1276. IIpamoyronpHulii Hapajjieennnes O CTOPOHAMA OCHO-
' BaHMAiA @ ¢M ¥ b cM | BEICOTOM 6 eM uMeeT 06éM, paBHRIH
72 cMd. Bripasure dopMynocii 3apHcCHMOCTE b OT Q.

1277. B rpeyroabHUKe OAUH 13 YIJIOB paBeH (i, & BTopoit — sAsoe
Goapie, 3annITuTe GOPMYIY A ONpeAeNeHAsa TpeThe-
ro yrua.

-1278. Yrobul clunTh 0aHY pybamry, Heobxogumo 2,5 M TRanm.

. Bamuniure HOpMYRY AN BEIYHUCICHHI OCTATKE THKAHH
nocJie MOIMHKBA X pybammex, ecqu B pyacHe 200 M TKaHHU.
Kaxue sHAUCHUA MOMET NPUHUMATL X7

1279. Hatinure 06nacThb onpeneseHna QyEKIUH, 3a8AHHOM Gop-

: MYyJaoii: . , .

16 — x> .
x+b6 ?

a)y=x(x-5); 6 y=x>+6x+8 =B)Y=

x%+9 _1_ 1 . - 3
Dy=3;77 DYV TT-3 YTy

‘1280. ©yuxnus sanana dopmynoit y = 0,25x - 1. Cocrarrte
Tabauny sHaYeHuid GYHKIAN ANA OePBHX JeCATH HATY-
PaNBHMX 3HAYEHHI apTyMeHTA., 24

1281. CocraprTe TAGANNDY 3HavYeHmd pyaruEn ¥ = 35 Aad

IIeJblX 3HAYeHHH apryMeHTa x, echn —6 < x < 6.

1282. Haiinure sHaueRHEe APFYMEHTA, IPYM KOTOPOM 3HAUYCHHE

byaronn:
a)y=~3x + 2 paao ~7; 0; 5;
6) y = 2(x — 3) pasro —2; 0; 10.

1283. 3apaiire dhopmynoi oxay w3 dyHKRUMH, 3HAUCHHS KOTOPO 1A
HeKOTOPHIX 3HAYCHMH apryMenTa IIpeACTABNEHE! B Talaune:

x| -a|l-1{0o| 235

y | -12/-3|-0 | 6 |8 |15
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1284. Ha pucynxe 104 usob- S,m
pakeHsl rpadBrn aem- 5000
JHeHuA nemrexoaa (IH- ,4o00]
HHA &) A BeIOCHOeAHCTA .
(munua b). Henonwasya 8000

rpaduK, OMPENENHTe: 9000

a) OAHOBPEMEHHO JH OHU i

HAYAJTH ABHIKEHNE; 10001

6) mocroarnoiH aH Gpl1a

CKOPOCTBb KaXKIOT0; °|

B) KAKOBKI CKOPOCTH ITe- Puc. 104

IeXoRs H BENOCHUCANCTA Ha KaXI0M YUACTKE IIyTH;

') KTO B3 HAX OCTAHABNHBAJICA H HA KaKoe BpeMs;

) H& KAKOM DACCTOSHAM Me)XAY HUMH HAXOTHJIHCH OHH
gepes IoJHaca Mocae Hauana JBHCHHS nelllexonaa.

Hoc-rpoﬁ'ne rpadur GyRKIEH, saganHoil dopmyioi (1285—1286).
1285.a) y = bx B)y=5x—-1; B)y=-5x; r)y=—-5x+3.

1288.a)y=x+4; 6) y=1-2x; B)y=3x; r)y=—§,

Ina xaxporo rpabuka mocrpoiite rpadgux, CHMMeTPHYHBIN OT-
HOCHTEJIbHO OCH OpAMHAT. 3asaiiTe popMyIoi COOTBETCTBYIO-
iy GyHRINO. .
1287, T'padur nnueitHol Gynxumn npoxOJUT Yepes TOUIKH A U
B. CocraBere popMyny GyHKIMH, eCHH:
" 8) A(3;2) u B(—5;4); 6) A(—1;~6) u B(1; 6),
B) A(-2; )m B(1;-2); r)A(-1;5) uB(3; -3).

CHCTEME YPAUHEHHHA
1288. IlocTpoiiTe rpadUK ypaBHEHHA:
ayx+y=4; 6)2x+y=6; B)~3x+2y=56; r)—x - 7y 7.
1289. Kaxuw nomxen 6uITh KoxhunmenT b ypaBHesns 4x + by = 0,

4YTOOH rpaduy 3TOT0 ypaBHeHnd TPOXOANN 4epes TOUKY
B(10; 8)?

1290. Yemy paBHO 3HAYEHHUE ¢, €CJIK H3BECTHO, 94T0 rpaduK ypas-
HeHnda 2x + 3y = ¢ IPOXOAMUT uepes TOUKY A(6;—1)?

1291. ITocrpoiiTe B 0RHEOK KOODAMEATHEOH NFOCKOCTH TPadHKE ypaB-
Henmii 3x — 2y = 12 m 5x + 3y = 1, HaliauTe KOOPAMHATHY
TOUYKM mX NepecedeHnd, Yoeaureck, UTo HalileHHas Napa
QUCE)] ARJIACTCA PellIleHUeM KayKIO0ro H3 JAHHLIX YPABHEHUIA,
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Peurure cucremy ypasHeHuit (1292—1297).

2x+y=12, x-—4y=11,
3 1292. a) 3x-5y="5; ) 3x + 2y =5;
6x-4z=5H, 2x -3y =-3,
B) 4x-1,52=1; r) x+3y =21,
2x-3(x-y)=1, 4y -5(y—x) = 8,
1293. @) {5y —g(x-2y)=23; O {2(3x —y)+ Ty =-14;
0,5x + 0,3y = 8, 1,4x — 2,5y = 39,
B) |1,2x - 0,5y = T; ™ 10,8x -1,3y = 21.
%x~y=7, %x—z:lﬁ,
F. <
1294. a) | 2 1 6) |2 3
—x+<y=11 —x+—2=14;
L3.1t'+5y k5x+72 14
ch;;y+.1n:=15, x;y+y=4,
4 4
B -Xx T - X
No-L5==s: Nx-25E=e.
T+x 2x-y
I S 2%~y =80,
1295, a) 5y—7+4x-3=20__5x’ ) x+y=10
6 2
(x + 4(2y - (x - 5)) = 36,
1296. a) |7{ 3 1 5= U=5
. 8) L7(—3—(y+2;uc)—gy =4x; ©) x+y=8

'5+y_3x+4y —3x+1

3 4
1297. a) | 7x+2  4x-3 11 _
3 + 3 +—6——1"3x,
(7+x 2x-y _

6) |5y-7 3-4x

5 3 -18 < -5x.
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Pemure ¢ DOMOIIBIO CHCTEME YpaBHeHNH 3anagy (1298—1306).

1298.

1299.

1300.

1301.

1302,

1303.

1304.

1305.

13086.

BeuéBry anumoi 22 M paspesaid Ha ABe YACTH TAK, YTO
OZHA M3 HUX OKaszasach Ha 20 % naunnee sropoii. Haitam-
Te HX AJIKHEL.

BeuéBKY AnnHON 22 M Paspesald Ha ABe YACTH TAK, UTO
ofHA U3 HEX oKkasanack HA 20 % ropoue propoit. Haiigu-
Te AX RAHHHL

JBoe MacTepoB, paboras BMecTe, MOTYT 38KOHIUTH Ol-
penenéuryo paory sa 12 ameti. Eciu e neprbiil MacTep
Oyner paGorars 4 AHA, a BTOpoil — 6 aAHEeH, TO OHH BBIIOJ-
HAT ToABKO 40 % Beeit paGoTHI. 3a CKOABKO KHEH MOXKET
BHINIOJHATL BCIO palory KakJaulil Macrep, paboras or-
JeJIBHO?

Ha ognom cknage yrus Ha 800 T Goasmie, ueM HA BTOPOM.
ITocne Toro kax ¢ nepsoro 3abpaan 60 % yraa, a co BTO-
poro — 50 %, Ha nepBoM ocraxoch Ha 200 T Goaplle, Yem
Ha BTOPoM. CKONBbKO YPIA OCTAJNIOCH HA KAMKAOM CRuage?

Ecth gBa cniaBa Meau B uHEKA. ITepBHIil copepyXuT HUH-
xa 10 %, sropoit — 30 % . CXOJBKO HaXO B3ATH NEPBOTO
K BTOpOro, uTo0H, COAABHE UX, noXyuuTh 400 T cuaasa,
cozepxamero 25 % muEHKa?

M3 asyx pacTsopos conu — 10-nponerraoro # 15-nponex-
THOrO — HaAo moayderb 40 © 12-mpoleHTHOro PACTBOPA.
CKONLKO ANA 3TOTO CASXVET B3ATH KaXKJOTO pacTBopa?

OawH CILTAB COCTOUT H3 ABYX METAJIOB, MACCH KOTOPBIX
OTHOCATCA, Kak 1 : 2, a BTODOH COZEPIKAT TE JKe MeTajl-
JIBI, HO MACCEI HX OTHOCATCHA, Rak 3 : 4. CKROABKO YacTeit
KaXJA0To CIJIaBa HaJO B3ATh, YTOOH MOAYYUTH TpeTHH
CILNAR, B ROTOPOM MACCHI T€X Ae MEeTAJNOB OTHOCHAHCE
Onl, Kak 5 : 87

Obmaa Macca Tpéx geraneil coerapiger 250 kr. Macca
neproii u Bropoili fieTaneii Ha 10 Kr MeHblle MaccHl Tpe-
Thel, a BTOpPoil U TpeTheii — Ha 110 xr Goabnie Macchl
nepsoii. Hatmure Maccy KaxAoil geranu.

B Tpéx ampkax gexat adnoxn. B neproM 400K Ha 2 Kr
Gonpwie, ueM Bo BTOPOM, BO BTOPOM “— Ha 4 KF MEHBILe, Yem

4
B TPETHEM, 8 B TPETHEM — B 1? pasa MeHbINe, YeM B JBYX
ApyTux. CKOABKO KAJIOrPDAMMOB AGIOK B xaxuit‘;x AUAKE?
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3AZIAMM NOBbLIWEHHON CNOXHOCTU

1307. W3 KOp3HHE B3AH NOJIOBHHY BCEX SIAIL, HOTOM — TIOJIOBHHY
OCTATKA, HOTOM — IQJIOBHHY HOBOTO OCTATKA, B KOHIE KOH-
OOB — NOJIOBHHY HOBOTO OCTATKA. Ilocse 91010 B KOp3HHe
octayiock 10 ann. Croabko A 650 B KOp3AHE cCHAYAJIAT

t808 CrouIEKO MeTpOB JenT Kynuia 6a0ymKa Jia ¢BONX BHYUEK,
' ©CJIH cTAPUICH OHA Aaja 663 nosryMeTpa NOJIOBHHAY BCeX JICHT,
cpeaHeii — IOJIOBMHY OCTATKA M eIne IOJMETpa, a MAaj-
meil — OCTANbHEOES: NOJOBHHY HOBOTO OCTATKA H eIné MeTp?

(IbOQ. PasmocTs AByx umcen pasHa 35. Or geneunna Soapmero

HA MeHbIHIee NOay4aloT YacTHoe 4 1 ocrarox 2. Hafianre
STH YHCJIA.

3810, NIra yuenMKA X0TeaH KYNUTh KHUrY, CTOHMOCTh KOTOPOI
6x171a GoJIbIIle CYMME AEHEr, HMEBUIAXCA ¥ OFHOTO YIeHH-
Ka, Ha 35 K., y Apyroro — Ha 40 k. Ecan 66l oHH OTAAIH
BCe CBOM AieHbrH, TO noayuuau 6u cgauy, pasayio (0,4 cro-
HMOCTH KHATH, CKOJIBLKO CTOWJIA KHHra?

, 1@11. Heckoabko MysaciuH, notpatas 4 000 rpi., pemuian noge-
;0 JHUTH pacxomnl nopoeHY. Eciu 661 Hx 66110 HA 3 MeHBINE, TO

KasKAOMY IPHILIOCEH Obl yILIaTHTL B 2,5 pasa Gombiie. CKos-

K0 Ob110 My»KIRH? A ecy GLI ORM N3PACXOAOBATH & I'PH.?

£312. 13 nyEKTa A CBASHACT AOCTABHJ JOHeCeHNe B NYHKT B 3a
35 mun. Ha o6paTHOM NyTH OH YB&JIMYAA CKOPOCTH HA
0,6 xM /4, moaTOMY 3aTpPAaTILI Ha Ropory 30 Mun. Haitxm-
Te PacCCTOAEHEe MeXAy A u B,

1313. B 8 u yTpa u3 cela B ropoj OTHPABHJICA BeJIOCHUIICAHCT.

- IIpo6wie B ropoae 4,8 4, oH BHexax obfparso 1 B 15 4 Bo3-

- BpaTHicA B ceno. Halianre paccroannme MexIy ropoioM

H CeJIOM, eCJIH B FOPOA OH eXaJ ¢0 ckopoeThio 12 kM/q, a
BOSBPAIAJICA ¢O cCKopocThio 10 KM /4.

1814. B mecTH3HATHOM YuCJe NEPBas NudPpa TAKAA 1Ke, KAK H

- qeTBEpPTAA, BTOPAA — KaK NATAA, TPEThA — KAK HIeCTad.
JokaxxuTe, 4TO #T0 UHCHO AeauTca 5a 7, 11 n 13,

315 Hoxaxxure, Iro echn y ABiAeTcA cpeAHAM apudmeTHye-
cKEM X 1 2, T0 x° + 2° +4y + 2x2 = dxy + 4yz.

1316. HaiizaTe ABA HATYPANBHBIX YNCJIA, €CTH UX CYMMA DABHA
£22, a HanGoABLMH OOIMI AeaHTENH PABCH 87.
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1317%.

1318.

1319,

1320.

1321.

1322.

1323.

1324.

KoaxngaecTso 10HOMENH, PEIHABIINRX OMEMITHATHYIO 32844,
OKa3aJIoCh TAKHM e, YTO U KOJMYECTBO AEBYLIEK, eé He
pemmmsiux. Koro 6s1i10 Gonblie: BeeX AeBYIUEK HIH BCeX
Tex, KTO PeImnj 3a7a4y?

C nyoTa, IIKBOIEro IO TEUEHHUIO PEKH, COCKOYAJ I0HOIIA
M 4 MHHYT NILLL DpoTHB TeueaKd, [loToM, mILBA ¢ Ta-
Kol ske coGcTBeHHONM CKOpOCTRIO, OH Uepes b MUBYT A0-
raa nxor. Yro Goaswne, g unu b?

B Tpéx cocynax ects Boga. HlonoBuHy BOALI B3 IEPBOTO

1
cocyna Iepesiuiau Bo BTOPOH, OTOM 3 DOAHI H3 BTOPOTO

1
cocy/ia epe/Iuian B TPeTHIi, a IOCKe TOTO KaK 7 POAL H3

TPETLero COCYIAa NMepeJHIMd B NePBhIA, B KAMKAOM COCyAe
craso 1o 6 a BoAbl. CKOJABKO JATPOB BOAK OO B Kas-
IOM cocyae cHauana?

ABTHNKBapHBI#I Maraszgl KYOHJX JABe KAPTHHREI 38
3 600 rpH. ¥ npoxan mx, moaydus 25 % npabman.
3a cROJILKG I'PHBEH MPOAATH KAXKAYI0 KapTHHY, eciIn Ha-
OeHKa Ha mepByi coctapaaxa 50 %, a Ha Bropyio —
12,5 %7

JiBa BeOCHIIEACTA BEIEXANN OHOBPEMEeHHO U3 MYHKTOB A 1
B mapctpeuy Apyr apyry. [IpaOkIB B KORSUHEIH IYHKT, KA~ -
JAbll 13 AMX BO3BPATHJICA HAZAA ¥ MPOACIDKANA JBIKCHAE B
obpaTaOM Hanpasxreaun. IlepBuiil pas OHM BCTPETHJIMCH Ha
paccrosany 10 kM or nyHkTa B, a BTOpoii pas — Ha paccTos-
HuM 5 xM or nyarTa A. Hailigure pacerosiane or. A 1o B,
OnuH CIIAB COCTOMT H3 BBYX METAJLEOB, MACCH KOTOPEIX OT-
HOCHATCH, Kak 1 : 2, a BTOpO COAEPIKAT Te Ke MeTajlanl, Ho
MACCHl X OTHOCATCH, KoK 3 : 4. CROIBKRO YACTeH KANIOr0
CILIABA HANAO B3ATH, ITO0L IOMYIHATE TPETHIi CILIAB, B KOTO-
POM MACCHI TEX e METAJLIOB OTHOCHIHECH OB1, KaK 15 : 227

3adaxa us ponvxnopa CIHA. Mopu 24 ropa. 9o B 2 pasa
Goabine, yeM Grino OHHM, Korga Mopu 61110 CTOABKO JieT,
CKOABKO Teneps JHHKU. CKOALKO JeT DHHU?

3adaua u3 ascmpanuiickozo goavkaopa. Oren Mpeaso
A CHIHOBBAM Anbdpeny, M:xkoay B Yapabay oTapy ¢Bo1
HMX OBell, NoAeNHuTE Tak: Anbdpen moayyur Ha 20 % Goin
me, geM JxxoH, 1 Ha 25 % Gonbmne, yem Yapans. Jxxod
noxyaut 3 600 open. Cxonbro oBern HoxysuT Yaprsa? -

!
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1325. 3adava ua Pppanyyacxozo gporvkaopa. 3annaTHB 38
V}KHH B pecTopae, MeTHBbe BHIACHUA, UTO ¥ HEro ocTa-
JAACEH NMATAA YacTh AeHer, yTo OBLIK V Hero ¢ coboit. IIpu-
YEM CAHTAMOB OCTAJIOCH CTOJBKO, CKOABKO CHavaIa 6u1no
¢panxos (1 ppaux = 100 canTUMOB), a8 GpPaHKOR oCTA-
Aoch B 5 pas MeHbIlle, YeM cHadada GLIJI0 CAHTHMOB.
Cronsro aamnatmn Merusbe 3a y:xua?

1326. 3adaua us mypeyxozo dporvknopa. ¥ craporo Hexana
GruIE leTH, BHYKH, IPABHYKH U ONPANDABHYKH. Beero ux
BMecTe ¢ HexanmoMm 6o 2 801, IIpanpasHyKH OBLIN emId
MANEHEKHE, SHAYNT, HE AMENHN eTell, a Bee Apyrue HMeIn
[0 OAUHAKOBOMY KOJIMYECTRY KeTell, A Bce AeTH Oninm
SKUBH H 3R0poBEE. CKoMBKO Aereit mMen craphlif Mexan?

1327. 3adava us 6bonzapcxozo goavinopa. Ilactyx nacér crago
u3-100 rosnos, aa yro noaygaer 100 nepos. CROMBLKO B cTa-
Je BOJNIOB, KOPOB M TeJIAT, €CJIH 32 OAHOI'O BOJIA OH IOAYYALeT
10 nepoB, 3a KOpoBY — 5 JeBOB, a 3a TeNenKa — 0,5 nepa?

1328. Cxonbko pas HAAO B3ATH CAATAEMEIM YHCAO &, 9TCOBI IO~
JYYUTH a?0?

1329, Pasraaaitre MmaremaTudeckmit pedyec:

cucmeMma = ca®™.

1330. Peuinre KPOCCBODA,.

ITo eopusonmanu: 1. Bripasenue suga a”. 3, Joxasninae-
Moe yTeep:kAenue. 8. Yerpéproe npocroe uncio. 9. Pe-
ayapTaTr cnoxennuda. 10. Mensiliaa cropoHa IpAMOYTOJb-
HOTO TpeyroaeHAKa. 11, JipeBHerpedeckmii MATEMATHK.

ITo aepmuxaru: 2. Bykpa, 0603HAYAIOILAA HEKOTOPOE IHC-
no. 4. Epuauna macert. 5. Heuncienne pacxofoB H J0X0H0B.
7. Harnsaanoe naobpasicenne pyEkmnu. 8. YacTs Kpyra.

LEEpEltl ]
1 | |

R R

[
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CBENLEHNS U3 KYPCA MATEMATUKM
5—6 KJIACCOB

HATYPAJBLHBIE YHCJA

- Ymenal, 2, 3,4, 5,6, 7, ..., KOTOpEEe HCHOAL3YIOTCA KA cUé-
TA, HASHBAIOT Kamyparvhuimy wearamu. HagMersioee HATY-
pansHoe yuHcAo — 1, sanfoasinero — He CYIIeCTBYET.

Cpasrumb daa uticaa — 9T0 03HAYAET BHIACHHTE, KAKOE M3 HUX
GosbIre, KAKOE MEHbIIE, MM IOKA3ATh, YTO OHA PABHHE. 3HAKH
> (fonsie), < (MeHEIe), < (He OoJbHIE), = (HEe MEeHEIIIe) HAZHIBA-
10T 3HAKAMY HepaseHcmaa.,

JIbrle HATYpANBHHE YACAA MOXKHO CKAAObI6GMb, B PE3YIIb-
TATe MOJYIAIOT HX CYMMEL:

CHATACMOE CHATAECMOE CyMMa

Nt/

at+b=c.

Boinumanue — peiicreue, ofpaTHOE CA0KeNHI0. BHYecTh H3
OLHOI'0 YHCAA APYroe — 3TO 03HAYAeT HAHTH TAKOe TPeThe YHC-
JI0, KOTOPOe B CYMMe CO BTOPHKM AAET NepBoe IUCIO.

Toecrb,ecnina—b=x,Tox+b=a:

YMEHBIIAEMOS BHYHTAEMOE PASHOCTH

Nt

a—-b=ux. ' :
Y xunoxcums aucIo a4 Ha HATYPAAbHOE YNCIO It — STO 03HAYAST
B3ATH YHCIO @ CAATAEMBIM 7t pa3. Hanpumep,
a-5=a+atatata. _
Kaxue 651 He ORLIM HATYPAIbHBIE ynena ¢ ¥ b, MX MOMHO nie-
PEeMHOMHATE, B Pe3YJILTATE NOJYIAIOT Npoussedenue:
MHOKHTENb MHOMHTENIb IpPOU3BefcHHe

NS

) a-b=c
Henernue — peiicTeue, oGpaTHOE YMAOKeHHIO, HogennTs yne-
Ji0 @ Ha b — 970 03HaYaeT HAUTH TAKOe UHCHAO X, UTO X -b=a;
AERHEMOE Jeiurrelih HACTHOS

Nt/

a:b==x.
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Bceraa BepHbI paBeHCTRA!

a+0=q,a-0=ag,a-1=a,a:1=a,a-0=0,

Ha 0 gesnTs Rean3al

Hsorga generne BLIIOAHACTCA C OCTATKOM. Hanpumep, .

60 : 7—8(ocr. 4).

Snecs 60 — deaumoe, T — deaumens, 8 — Henoaxoe uacm-
Hoe, 4 — ocmamox. OcTATOK BCErga MeHbme Aenwnteisd. EcaHn
OCTATOK He HPHHEMAIOT BO BHIMANHE, TO HOMOJHOE Y8CTEOE HAAKI-
BAIOT nPubaUNEHHbIM vacmuvim. Hanpumep, 60 : 7=8. 3gecy 8 —
npuban:aénroe yacTHoe yncen 60 u 7, a4 =~ — 3uaK npubRUNCEH-
HOZO paéexncmeda.

AEAAMOCTD HATYPAJIBHBIX Y1 CEJ

Ha 2 genaTcs Te B TOJABKO Te YACA&, KOTOPHEe OKAHYUBAIOTCA
uérpriMp mudpamn. Yueia, Jenanmecs Ba 2, Ba3HBAIOTCA YET-
HHIMH, OCTANBHEE ~ HeUETHRIMA,

Ha 5 gensarca Te U TOJBKO Te IHCAA, KOTOPLIE OKAHIHBAIOTCH
mucpoit 5 min 0.

Ha 10 genaTrca T€ B TOJLKO T€ YACIA, KOTOPbIe OKAHYUBAITCA
mudpoi 0.

Ha 3 penasiTca Te H TONbLKO Te YHCAa, cyMMa nudp KOTOPHIX
JeanTed Ha 3.

Ha 9 gensaTca Te A TOAbKO T€ YHCIA, CYMMA UHPP KOTOPRIX
JenuTcHa Ha 9,

Hpusmevanue. T'oBops ¢cyMMa nudp», AIMEIOT B BHAY CYMMY
OAHOIHAYHBIX THCEJ, 3aTMCAHHHIX COOTBETCTBYIOMIUMY HMpa-
MH.

Ecau uneno a gennrces Ha m 6e3 ocTaTKa, TO HACIO & HAJLIBA-
0T KPaTHBIM YHCIY M, & M — fAeJIHTeNeM urena ¢, Haupamep,
5 — menurens uucaa 35, a 35 — KpaTHOE YUCKY 5.

Ywucmo 35 uMeer deTkIpe geautensn: 1, 5, 7 u 35.

Yucno 5 umeer GecroHeYHO MHOTO KpaTHHX: 5, 10, 15, 20,
25, ...

Uucso, BMerolee TOJLKO ABA AAUTENA — eANHNLY H CAMOTO
ceba, — HasbIBaloT npocmuix. HauMeHBbOICE IPOCTOE UHCa0 — 2,
Bapboarmero He cymecTByeT. IlocaeioBaATeABHOCTS HPOCTHIX
YHCET:

2,3,56,7,11, 13,17, 19, 23, 29, 31, ... Geckoneuna.

Harypanbaoe 9ueI0, AMeomee Gojbine IByX AeauTeNel, Has3n-
BaeTcd cocmaenbim. COCTABHBIX yrce) — GecKOHeUHOS MHOMCECTBO?
4,6,8,9,10,12, ... . Yucwro 1 — HH IpoCTOe, HA COCTABHOE.



' 280 ' Anvetpe 7

Kaxaoe cocTaBHOE THCAO MOYKHO PA3JIOKHTH HA IPOCTRHIE MHO~

swrean. Hampumep,
18=2-3:-3,81=3-3-3-3,1001=7-11-13.

Yuena 18 u 81 umeror Tpu obnux genutens: 1, 3 u 9. Uncna
81 u 1001 umeloT TONLKO OHMH 00Kl genuTens: 1.

Hauboavurum obuwgux deaumenenm (HOI) HeCKONBLKHX YHCEN
HA3HIBAIOT TAKOe HAHBOABIIIee YHCAO, HA KOTOPOE JeNATCA KA -
Aoe 3 AaHHEX gucey. Yrobur naiirn HCI HeCKOABKHX YHCEN,
HAZO KaXJ0e N3 HUX Pa3/IOAKHUTE HA NPOCTEHe MHOKHTEIH U 1e-
PEeMHOKHTE T€ B3 NPOCTHX MHOMKITE e, KOTOPHIe BXOAAT B KA~
Abti coctas. Tlpu aToM MHORATENH HAAO HPATH ¢ HAMMEHBITAM
TMOKAa3aTe/IeM, ¢ KOTOPHIM OHH BXOAAT B JaHHLIe YHCIA.,

Haumenviiun obugum xpamusvin (HOK) Hecroabkux ducen Ha-
SHIBAIOT HAMMEHBIee A0, KOTOPOE ACJIATCA BA KAMIOS N3 JAaH-
HEIX yHceI. Y1005l HaiiTH HOK HecKOABKMX YHCEA, HANO PA3JIOKHTD
HX HA MPOCTLIC MHQXKHTEIH H K COCTABY OJfHOTO M3 HUX JOITHCATD Te
MHOMKHTEIH, KOTOPEIX B HEM He AocTadt. IlpH 5ToM MHOEHTENH Ce-
AveT GpaTs ¢ HAaHOOMBIIAM OOKABATeNEM, C KOTOPHIM OHHA BXOAAT B
Aanue yuncaa. Haiigem, sanpumep, HOM 1 HOK uncen 20, 601 90.

20| 2 60| 2 90 | 2
10} 2 30 2 45| 3
. O 5 15 3 15 3
1 5 5 5 5

1 1

HOM (20; 60; 90)= 2.5 =10,

HOK (20;60;90)=2-2-5-3-3 =180.

Ecor HOJI ABYX #JIM HECKOABKHX YHCeN paBeH 1, To 5TH uMe-
714 HASBIBRIOT 83aUMKO npocmbiml . BaaMMBEO IPOCTHIMY ARIAIOT-
cA, HANpuMep, uncna8n 9, waun 4, 7 u 25.

II1pumeyanue, Iocux nop, roBOPA 0 YHCIAX, AMENN B BUAY
TOJIBKO HATYPAJIbLHBIE TUCTA,

RECSTHYHBIE POEH

JIpo6HEBle YucAa Yalle BCEre 3aNMCHIBAIOT C NOMOINLIO deca-
muunbix dpobeil.

Raxxnaa gecaTnuHad ApolOb HMeeT yeayno U dpolryio dacTh,
oTAeaéHune sanaroii, Hanpumep, B uncie 37,45 nemad gactp —
37, a xpofuaas — 45 cormx; B aucye 0,02 nmenas gacte — 0, a
Apobuad — 2 coThIX.
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Hs aByx aecaruannix apobeit 6drviian ta, KoTOpaa mMeer
66npmIyIo Uexyio 4acTh. Bean UX 1esble 4aCTH PABHK, TO 60ab-
Hiaa Ta, v Koropoit Goanine mecATHX H T. A. Hanpumep,

43> 4,198,
- Craaduiearnm H Guitumam AecRTAYHbIe APOSH HOPASPAAKO,
SaNNCHIBAA HX OAHY NOA APYIOH Tak, uToOk sanATad O:Aa mog
sanatoi. HanpaMep,

3,27 _ 36,28
"12.8 1,235
16,07 29,045

Yrobnl YMEOXKATE ABe ALCATHUHLIE APOGH, MOXKHO YMHOKHTE
X, He 00pamas BANMAHAS Ha BANATEIC, 4 B IPOAIBENeHHUA OTHE-
JINThH 3AIATOH CTONBKO HUGP, CKONLKO X €CTh NOoCKe 3aNATOH B
obonx MrOKHTENRAX BMecte. HanpaMep,

0,02 . 8,03 = 0,1606.

Yrofu yMHORETE AecATHUHYIO Apols Ha 10, 100, 1000, go-
CTATOYHO B 3TOH ApOOH 3ANATYIO IEPEHECTH BIPABO COOTBETCTBEH-
HO Ha OAHY, ABe N TpH DHbPH. UToOK YMHOKNTH ACCATHIHYIO
Apo6rs Ha 0,1, 0,01, 0,001, aocTaTouHO B 3T0i ApodH mepeHecTH
3aIATYIO BJIEBO COOTBETCTBEHHO HA OJHY, /IBe HAHM TPH IUGPEL
HanpuMep,

8,0375 - 100 = 803,75; 34,8 - 0,01 =0,348.

HeneHue AecATHYHHMX Apoleil 6azupyeTcs HA OCHOBHOM CBOM-
CTEE YACTHOIO.

OcHo8HOoe c80ilcMao Yacmuozo. JHaveHHe YACTHOTO He H3Me-
HHTCH, eClIN ASTHMOE H JeJMTeib YMHOKATE HiH PASHKeAHTE HA
OfHO H TO Xe YHCIO (KpoMe HYAA),

IMonesysack sTHM cBoilcTBOM, ledeHne AecATHYHBIX Apobeit
MOKHO CBECTH K JIeJICHHMIO HA HaTYPaJsHoe Yucao, YTofe paste-
JIATH YHCJI0 Ha AECATHYHYIO ApoSh, HAZO B AeANMOM U AeIHTeNe
BANATYIO IePEeHeCTH BIPABO HA CTOJNBKO MUbP, CKOIBKO HX €CTh
OOCJI€ 3anATOH B AesuTese, & IOTOM BRIIQOJHATE AeJIcHHEe Ha Ha-
TypaibHOe uncxo. Hanpumep,

2,8:0,07=280:7=40.

Ipasuno oxpyzaernus wucen. Ecan nepsaa 3 oT6pomenntix
uudp 0, 1, 2, 3 uau 4, To MOCHASTHIOI OCTABIIYIOCA DAGDY He A3~
merawr. Ecau nepBas us orSpomenanix nudp 5, 6, 7, 8 uan 9,
TO NMOCAEAHION OCTABMYIOCA nudpy yeeanuusaior #a 1, Hanpn-
Mep,

6,237 = 6,2; 0,8459 = 0,85.



OBLIKHOBEHHHIE XPOEH
JacTHOE OT JeJleHHUA HATYDAJIbHEIX YHCeN 4 H b MOKHO 3aTIRCATD

B BHle 00BIKHOBeRHOH Apodu £ » ApobEAA YepTa 3aMeHAeT SHAK Je-

seruna. Yucaumenv a ¥ 3namenamenv b BMecre HA3LIBAIOT LACHA-
Mu dpodu. ToBopa «apolb», IOHAMAIOT 0OLIKHOBEHHYIO APOGh.
dpofb HASHIBAIOT NPABUALHOL, €CAM €€ YMCINTENL MeHbIIe
sHAMeRaTe d. BEcau aacauTens gpobu Gosiblire MM pABEH3HAME-
HaTeMI0, TO €8 Ha3LIBAIOT HENnpacuAsioil. 3HavcHAe HONIPABUAL-
Hoii pofn He MeHbIIe 1, a TpaBUALHOK — MeHbIOe 1. M3 Henpa-
BUABLHON Apo0M MOXXHO BHIJEAUTH NEJYI0 9ACTh H 3AINCATD €& B
BHAe cMemanHoii Apobu. Hanpnmep,
13 _,3
5 5
Ocrosroe ceoilicmeo dpobu. 3nauenne ApodH He H3IMEHHTEH,
€cJM eé YHCANTEeNb H SHAMEHATeNh YMHORETH BN PA3NEAHTH
HA OIHO H TO e HATYPAINLHOE IHEIIO,
Honraysces aruM cBoltcTBoM, Apo6GU MOMCHO COKpAINATE HAH
OPHBOAKTE K o0IieMy sHaMeHaTeaAlr. Hanpamvep,
8 _2 2 _5_,2
12 3’15 3
Jpo0OL HA3HIBAETCA HECOKPAMUMOiL, eCTIH €8 YUCIUTE b U 3HA-
MeHATEeAb ~— 9HCJIa B3aNMHO OPOCTEIe.

ITpusenémM x rauMeHbIIeMy obilleMy 3HaMeHaTeXIo Apobu 3 ’

S5 1
12 18"
HOK (4; 12; 18) = 36. lonoarureabutlie MEOKUTEHA: 36 : 4 =9,

36:12=3, 36:18 = 2. Ilooromy
3_39 27 5 63 15 1 1.2 2

4 4.9 36’ 12 12-3 36’ 18 18.2 36°
Jpofu ¢ paBHLEIMH 3HAMEHATEAAMH CKIAXBIBAIOT B BHIYHTAIOT,
TOJIbL3YACH (POPpMyIaMu:

a _b_ _at b a-b
m m m m '
Yrobbt HAlTH cyMMY WIH pasnocmy Apobeit ¢ pasHEIMA 3HA-
MeHATeJAMH, WX cHAYANA MPHBOAAT K 00IIeMy 3SHaMeHAaTeJNIo.

Haoprwmep,

L3
»

a b
— — ——
m m



CBEQEHUS 13 KYPCA MATEMATUKH 5—6 KNACCOB

6'3°6'8"%
Kax BEINMONHAIOT CAOKEHRE B BEIMUTAHHAE CMeITaHARIX npoﬁeﬁ

MOKA3AHO Ha NPHMepax:

1 4
3'-2'+1'5—— 4—=5T6',

5
335 +195 =
1 4 b 8 15 8 7
33 15 =33 135 =275 “l15 " 110’
1 15 13
7—2'§ +3E= 15 2—+3—"— 7?6-.

. Yrobnl ymroxcume dpobs na dpobv, HAKO OTAEALHO HePEeMHO-
IRATh HX YACHHTENHN N HX 3HAMEHATeH, Nepshlil peayabTaT 3a-
nNCaTh YHCIHTEIeM, A BTOpoii — sHaMeHaTeJeM IPoH3BeAeHNH.

Hanpuamep,
32 32 6
_ 5 7 5.7
- JIBe Apo6mE HABKIBAIOT 83QUMHO GOPAMHLIML, €CAR MX HPOU3-~
' Bé.neune passo 1. Ipobs -::— ofpaTHa ApobHr il maobopor.
Yro6ul noderumv 00ny dpobs 1Ha emopyio, HAZO NIePBYIO APO6H
YMHOKHTE Ha Apobs, ofpaTHyio BTOPOIl:

a m _a n _ an
: m ecm’

Kax BHIONHAIOT AcHCTBHS BTOPOIl U Tperselt crymenett uaz
CMOIIAHELIMA APOGAMH, HOKA3AHO HA IPAMEPAX:
, g

2515~ 4
132 7\ 49 4
(2“) -(3)-= 5 =55



. pespn 7
Cpednum apupmemuieckim HeCKOALKAX YUCE] HAZLIBAIOT
JacTHOE OT Jie/ICHHA CYMMEI 9THX YHCe/I HA MX KOAHYECTEO,

a+b+c
3 -

Cpennee apH(pMeTIHUECKOR YKCEN &, b 1 ¢ PABHO

PATTHOHAJBHBIE YHCJIA

Yuena, OTARUAIOLIAECS TOMBKO SHAKAMH, HASLIBAKYICS RPOMUGO-
noaoxcrviamy. Haopumep, yiciio —7 IPOTHBOTIONOHCHO YHACTY 7, I Ha-
obopor. Tucaa, TPOTHROIIOMOMKHEIEC HATYDANLHEIM, HA3BIBAIOT Yejbi-
Ml ompuyamenvioimi., Uncia HATYpanLHbie, NeAkle OTPHIATeTHHEIe
H HyJIb BMECTe HASBIBAIOT HeAbiMU wucaami.. HarypaibHEle yacna Ha-
SHIBAIOT TAKIRE UEAbIMU NOAONUMEAbHbIMU THCaMH, OTpHIIATEND"
HBEIME ORIBAIOT He TOJILKO LieJIble YNCHa, HO U Apo0HbIe, HATIPUMED,

2
-2,5, —%, —33 .

Henwme 1 gpobEKe yncaa (T0I0KATEIbHEBIE H OTPHIATeALHEIE)
BMECTe HASHBAIOT PAYUOHAALHOLMU Rucaaml. Ha RoopAnHATHON
NpAMOH KayXOMY PAIlMOHAILHOMY YHCJAY COOTBETCTBYET efHH-
CTBeHHAA TOUKA.

MHEOKeCTBO HATYPAJILHRIX YHCe/ ABJIACTCA 9aCThi0 (OIMHOME-
CTBOM) MHOMKECTBA IEJILIX YHCE]I, & MHOMKECTBO HEBIX YHCE — ac-
ThiO (IOXMHOMKECTBOM) MHOYKECTBA PAITHOHAMLHEIX duces, CooTHO
WIeHPe MeXAY BAIKHOMITHME BHAMA YAC/Ia IOKABAHO Hia CXEME,

PALIMOHATTBHBIE HWUCITA

/—
(HATYPASIBHBIE '-m ( LENBIE OTPULIATESTBHBIE YHCITA )

Honoxurensane qacaa (1iennie o ApoSHEIE) M HyIb BMecTe Ha-
BBHIBAIOT HEOMPULAMEALHLIMY LUCAAMU.

Modyavs neompuuamenpro20 YUuCia PABEH CAMOMY YACAY; MO-
dyav ompuy,amenbH0O20 YUCAG PABEH MPOTABOIOIOMHOMY YACITY.
Hanpamep,

2 2
8.71=3,7 F12l=12; lof-0; |- 3] - 2.

. H3 npyX paniioHalinHLIX YHCENA MeHbULILM CHHTACTCS TO, ROTO-
poMYy Ha KOODAHHATHOH NPAMOA COOTBETCTBYET TOYKA, PA3Me-
mIéHHAas Jepee. I[09TOMY KaXA0e OTPHIATENLHOE YHCIIO MeHbIIle
KaX(JIoro HeoTpunaTenbHoro. s Apyx oTpHOATENbHEX duces
MeHLINAM CYMTAETCH TO, MOAYIL KoToporo 6oasme, HamprmMep,
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-12<0; -12<7; -12<-9.

Sanumcu a > 0, x < 0 o3HAYAIOT, UTO YHCIO0 @ ~— TOJOMNKHTEND-
HOe, 8 X — orpurareabace. Kaxumn 6u1 He 65014 ABA PAITHOHAIE
HbIX YMCJA, TO BePHLIM ABAAETCA OJHO H3 TPEX COOTHOMOHMIR
HJIH OHHM PABHEI, HIH ePBOe MeHbIIle BTOPOTO, WM NepBoe 60
e BTOpOoro.

YroOEI CA0KHUTE ABA OTPHIIATEABHEIX YHCIIA, AOCTATOMHO CHOMKHTE
HX MOAYJIH ¥ epef peayALTATOM IIOCTABUTD 3HAK « MEHYC» . Harpn-
mep, —-5+ (-8)= -13.

YroOhl CAOKUTE MOACKHATEIRHOE U OTPUHOATENLHOS YHCIR,
HAJA0 HAWTH DPASHOCTh UX MOAVAeH H Oepex HeM NOCTABATEL 3HAK
YHCHA, MOXYABL KoToporo Goabine, IIpameprr:

3 4 1

Yrobul HAHTHE paszHocmb AEYX PALTAOHANEHLIX YHCRN, HANO K
yMeHbInaeMoMy OIPHGABHTE YHCAO, IPOTHRONONOMHOS BRITHTA-
emomy. Hanpumep,

1 '3 1 3 7
9—(—-2)=-9+2 7’8 (4)=8+4’8'

Hpouseedenue AByX PpaHOHANBHBIX YHCEN ¢ OXHHAKOBEIMH
3HAKAMY PaBHO IponsBefAeHUI0 HX Moayneil. [IponaseaeHne ABYX
YHCeJ ¢ PASHMIMH 3HAKAMH PABHO NPOM3BeIeHNI0 UX Monyneu,
B3ATOMY €O SHAKOM ¢MUHYCY. Hanpumep,

-2-(-6)=12;3.(-5)= -15; - § ‘3= -2,

Ja mobmx pannoHadbLbHEIX 3HAYeHRn#E g ¥ b BepHL paBen-
CTBA:

(—a)-(-b)=ab; (—a)-b=—ab.

IIponaBeaerne YETHOPO YHCAA OTPHIATENBHEIX MHOMHTE-
Aed — DONOMRHTENBHO, & HEYETHOrO — OTPHIATEILHO (€CAH OHO
He COACPXAT MHOKATENA (). KBagpar oTpAnaTeIsHOTO YACAA IO~
NOXKHUTENBHBINH, 8 KY0 — OTPHIATEILHEIH.

Jacmuoe ApyX PAHOHANILHEIX YHCEN PABHO YACTHOMY OT Aelie-
HHA BX MOAyJIeil, ecJIA 3HAKH ASJIAMOIO ¥ AeATeN I OMHHAKOER., Ecom
SHAKH AeAHMOTC H JeJIUTeAs PA3HEIe, TO YACTHOE PABHO YACTHOMY OT
BeneHHA HX MOJYACH, B3ATOMY €O 3HAKOM « MHHYC» . Hanpumep,

=-15:(-3)=5; 20:(-4)= -5; —-40:5= 8.
Bean gueno g ornmanoor 0, To0:a=0,a0:a=1.

Kak HaTypajJbHHe, TAK H pANROHAJLHHE H JIO0Be Apyrue
yuciaa Ha 0 JexnHTh HeK3aA! ™ L
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JLna n06hIX pAONMOHATBHEIX THCEN BePHLI PABCHCTBA:
a+b=b+a — mepeMeCTHTENbHMIII 3aKOH CAOKEHUS,
a+(b+c)=(a+ b))+ c — coueraTeNLHKI 3aK0H CJI0KEeHNAS,
ab - bg — nepeMecTUTENLHBIN 3aK0OH YMHOMEHHS,

a - (be) = (ab) - ¢ — codeTaTeNBHEL BAKOH YMEOKECHHEA,

(a + b)c = ac + bc — pacupemeANTeALHBIN 3AK0H YMHOKeHRHA.
Ecan nepes cKOGKAMY CTOUT 3HAK <«IUTIOCH, UX MOMHO OIyC-
Th. ECAH nepea ckoOKaMy CTOUT 3HAK « MUHYC? , HX MOYKHO OITy-

CTHTH, N3MEHHB 3HAKH BceX EHpPaKeHNH B ckoOKax Ha IpOTHERO-
HOJIOXKHHeE (OpaBHIIO PACKPHITHA CKoOok). HanpuMep,

20+(3-7=20+3-17;
0,6-(2,3-3)=0,56-2,3+3.

OTHOIIEHHSA H IPONIOPIIHH

YacTHOE OT JAeJeHHES ABYX UNCe] BABHIBAIOT TAKKE HX OMHO-
wenuenm, IipuMepn orHONICHMI:

3:7; 05'—-

OcHosHOe c80ilcME0 OMROWEHUA, 31[3‘191!![8 OTHOINCHAA He
H3MeHHTCH, eCIH 002 ero WIeHA YMHOXKHTE HIH PAINeaHTh Ha
ONHO M TO e YNCHO, OTAHIHOe OT BHyau, ITosroMy, HApHEMED,
anavenss oraomenuit 300 : 200 u 3 : 2 pasnxnt.

OTHomenne APOGHLIX YACE I BCEIA8 MOJKHO 3AMeHATH OTHOIIIe-
HEEeM Deanx gyucen. JIna sToro gocTarouno oba uneHa OTHoOIIe-
HHA YMHOXHTE Ha ob1ee KpaTHoe KX sHAMeHaTesel. Hanpramep,

1
5.3—3.2.

Kaxaas npoctas gpo6n ABNAETCA OTHONIEHHEM eT0 TUCIHTe-
A M 3HAMEHATEA,

—;:— =a:b.
PapercTeo ABYX OTHOMEHMI —— nponopyus. IIpuMepw npomop-

muit:
45:156=21:7; — -1, :83=20:30 -
3 15, X - L)

Yneaa, COCTABNAIIME NPOMOPIHIO, HASLIBAIOT ee YRACHRAMU
(CPeAHMMHE M KpailHMMA).
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Kpaiiane 9ieHE

/N

a:b=c:d.

CpeIHHe YJIeHbI

Ocnoenoe ceoiicmeo nponopyuu. Ecam nponopnms sepua, To
npon3BeneHHe o€ KPailHUX YJIeHOB PABHO HPOHIBETECHHIO CPEX-
mux. To ecTs, ecan

a:b=c:d,road = be.

JBe BesTTINHBE HASBIBAIOT NPONOPULOHANLHBIMU, eCITH C YBeJIH-
JeHneM 3HAYCHHE OHOI M3 HAX B HECKOMLKO PA3 COOTBETCTBYIOIIHE
3HAYEHHA BTOPOil YBeJMYHBAIOTCA BO CTOJBKO e pad. Hanpumep,
MACCA KYCKA CTaJH TPONOPIHOHANBHA ero oOBREMY (m = kv), mpoii-
JEeHHOE ABRTOMOGHIEM DACCTOAHEE HPONOPIMOHANLHO BpeMeHH {8 = kt)
(1pH YCIOBMH, UTO aBTOMOOWIIE, €I€T ¢ TOCTOAHHON CKOPOCTERIO).

Il p u M e 1 a ¥ U e. HHOPAA PACCMATPHBAIOT H GOPEMHY0 RPONOD-
YUOHAALHOCMb BeSIHWH (€CJTH ¢ YBIHYCHUeM SHAYCHUNA OHOMH be-
JIMSIMHBI B HECKOJIBKO Pas COOTBETCTBYIOINE 3HAYEHNSA BTOPOR YMeHb-
HIAIOTCA BO CTOABKO e pas). B raxoM ciyuae pasiMyaloT mpsaMo opo-
NOPIHOBANLHLIE B 00PATHO NPONOPIHOHANBHES BeMMIHELL. Ecmu
T'OBOPAT «IPONOPIHOHANLHEIE BeNHUHHEI», «IPOIOPIHOHANBHBIE
OTPE3KH» U T. 4., TO AMEIOT B BHAY NPAMO NPONOPLAOEANBHEIE,

PaccMaTpHBAIOT TAKKe IPOIOPUHOBANLHOCTE TPEX M GoNBIe-
ro KoauuecTsa senuuuH. Ecan, HanpaMep, roeopaT, YTo KaluTa-
bl @, b 1 ¢ TponopOHMOHAJIbHEI YACHAM 3, 5 1 4, 3T0 03HAYAET, YTO

a_b_¢
3 5 4°

Npemeuanue Uaorga mumyra:b:¢c=3:5: 4, roBops ob
«OTHOINEHHH Tpéx ymcesi». Ho HA TaKHe 3aIHCH OCHOBHOS CBO#H-
CTBO OTHOIeHHs He pacmpocrpanserca. Hanpumep,
6:2:3260:20: 30. Tak xak sEAYEHHE NEPBOT'O U3 STHX BRIpA-
seHnit passo 1, a sToporo — 0,1,

3apaua. HalianTe cTOpOHH 4eTHIPDEXYTONBHIAKA, €CJIH OHH
IPOMOPIMOHANLHK YHcnaMm 3, 6, 4, 2, a nepuMerp YeTHIPEXYIOIb-
HHaKRa paser 300 cm.

Pemerne. Tak Kax CTOPOHBH YeTHPEXYTONBHUER OPOIOP-
UHOHAJNBHE Yncaam 3, 6, 4, 2, To OHH paBHBI COOTBETCTBEHHO 3%,
6k, 4k, 2k, rae k — rRakoe-ToO tmc.no (xo3pdpuiHeaT DPOIOPIHO-
HaJBHOCTH). JHAYHT,
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3k+6k+4k+2k=3800, 15k=300, k=20,
Hexompie crOpoOHM UeTHIPEXYIONBHUKA DABHEL!
320 =60 (cM), 6 - 20 = 120 (cM),
4 -20=80(cm), 2- 20 =40 (cm).

HPOUEHTBI

ITpoyerm — corag uaers, 1 % = 0,01, Hpouerm HUCAE — CO-
TAs 4ACTH 2TOTO YHeAa, 50 % UHCIa — TOAOBHEA 5TOTO YHCIA.

Hpoyenmuoix OmHOWEHEM HASHIBAIOT OTHOLICHHME, BHIDA-
JeHHOe B nponeHTax. Ecau cpeau 40 uneHop GpHIrafikl eCcTh
8 weHIMHUH, TO 06 3TOM MOXKHO CKA3aTh TAK: OTHOIICHHE YHCTIA
JKeHIIHH K IAcay eex pabounx 6puraar papeo 8 : 40. Mnn nea-

1
He: JReHI{MEEI COCTABIAIOT — (nnu 0,2) paGounx Gpuraast. Hin:

JKeHTIIWHLI cocTARAAIT 20 % Bcex paboaux Gpuragsl.

Yucso, 6Gonbmee g Ha p %, paBHO a(1+%) , YHCHAO, MEHb-

mee a Ha p % , PABHO @ (1 - %) . ¥YBeauYHTh YACTO BABOE — 5TO

03HAYAET YBeJNYHTE ero Ha 100 % . YMeHBINTE YNCIO BABOE —
3TO 03HAYAET YMEHLITHATE ero Ha 50 %.

PasnuuaioT TpH OCHOEHBIX BHJA 3aJaY HA MPOHeHTH: 1) Ha-
XOoMleHre NPOIeHTOs OT UYHCaa; 2) HaxoKAeHHe THCAA H0 Ipo-
NeRTaM; 3) HaXOMASHKe TPONEHTHOIO OTHOINEHRA ABYX YHCEN,

3axaual. Pynacogepxur 56 % xenesa. CKoABKO 3Kkemesa
MOXXHO BEILIARHTE 13 1 000 T pyana?

Pemenune. 56 % =0,56; 1000 - 0,56 = 560 (1).

Orser. 560 T,

3 apgaua 2. CaxapHas cBeKJa coiepkuT 14 % caxapa. U3
CKOJBKHX TOHH CREKJIEI MOMHO TONYuuTE: 10 T caxapa?

Pemenue. 14 % = 0,14; x - 0,14 = 10 (1), oTcwoaa
x=10:0,14=T1 (7).

OreeT. 71T,

3agaua 3. ITocaanam 200 3épeH HOBOrO COPTA CON, H3 HHX
mpopocao 186 sépen. Halizmre 1poneHT NpOopACTAHAA 3€PHA ITO~
IO COpPTa COH.

Pemenue. 186: 200 = 0 93;0,93=93%.

Orser. 93 %.
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OTBETHI U YKASAHUA
K 3ARAYAM U YIIPAXKHEHUSIM

6.r) lla. 7. 8) 0,1. 9. 1) -8. 17. a} 4. 18. B) 9. 19, a) 4; B) -2.
I20 r)—24. 21, B) 2; 1")2 .22.1)-2.23.2)17;r)-2, 27. 8) - 1—.

28, a) 12%. 29. ) 5; r) 3. 30. a) 2. 31. a) 6,5. 33. 8) 11 u 11.
34.6)-10u114.35.8) 5,51 0,5.36.a)4;6)3;8)6.37.a) m=17.

38.a)k < 0; B) k = —6. 39. 7,5 cn. 40. 16% em. 41. 25 o

42, 80 ner. 43. Yepes 10 aer. 44. 315 6mxos. 45. a) 0,7; e) 105;
*x)—1,28. 48. a) 9. 47. 60, 90 u 150. 52. a) Ha; r) na.

56. a) ——:—‘11. 57. 8) 2. 58. a) 8. 59. a) 9; a) 0. 60, 6) 67. 61. a) 4.

62. ) % . 63, 2) 3. 64. 1) 2,8; €) 0. 65. 2) 6. 66. a) Her perernuil;

6)-8.67.a)8.68.2)-3.69.57.70.25.71. T6 1 45.72. 21 u 9.
73.255 m 170. 74. 112 v u 56 1. 75. 681 m 34 n.
76.9)a=2;6)a+0.77.16.81.9,6.83. Ha 25 % ; Ha 20 % . 90. B) Bce
umcja. 91, 6) Bee umena; B) HeT pemeHmir, 92, a) 36.

93. a) .94, 2) 62.96.a) — 15 ,B) . 99, a) 23; B) 27.

100. a)1.101.3)-2.102.2) 1; B) 1.103. a) 2; B) 20. 104.2) 16
u 10. 108. 132 u 22. 108. ) 123 u 32; B) 260 u 198. 107. 0,5.
108. a) 45. 109. 6) 34. 110. 4. 111, 36 ryceit. 112. 1200 r.
114. 1) a) 2+ 0; 1) b+ 2; 2)a) k=0; r) Taknx sEaYeHnii Ber; 3)r)k=2.
117.6)-13; 2) 1,125. 118.2) 70; r) 1,75. 125.a) 7,6 u 6. 127. 35
u 70. 128, 3. 129. 40 ner u 8 ner. 130. 150 ram 280 ra. 131. 21 M
63 M. 132. 10 » u 15 m.. 133. 240 geraneii. 134. 28,bcn u
35,5 cm. 135. 31 ra, 25 ra u 16 ra. 136. 26 yuenuxos, 29 yuenn-
roB ¥ 24 yuennra. 137. 11 xr, 283 xkr 1 22 xr. 139. 172, 258 u
430 ra. 140. 120 nseros. 141. 28 yueAuros. 142. Yepes 5 Jer.
144.49,5 kM. 145, 27,625 xkm. 146. 210 xm. 147, 70 kM/u ¥

19 AnreGpa, 7 k0.
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50 xkM/q. 148, 8 kM/am 12 kM/u. 149, 20 kn, 150, o 36.151. 197
81. 152. 32 = 20. 153. 25 paGounx u 30 paGounx. 154, Yepes 1 u;
yepes 14 aer. 155. 28 ner, 156. 11 setu 47 ner. 157, 35. 158, 52.
159, 221. 160. 91. 161, 40 u 72 xr. 162. 25,6 rpn. 163. 4,5 q.
164. 150 kM. 165. 288 kM. 166, 210 kv 11 240 kM. 167. 80 km/u n
60 xm/q. 168. 12 km/u 1 12 xm/4a. 169. 750 xm. 170. 60 xn /4.
171. 10 000 rpe. & 15 000 rpu. 172.7,5 kr. 173. 372 kr.
174. 5) 1,56, 176.1r)a — 9. 178, 6) 3840. 184. 6) 0,6; B) 2.
185. a) 0,2. 186. a) 16. 189. a) 2; 8) 1,25, 190. a) 6,5; ) —60.
193. a) 2. 194.6) 5 - 10 + b; r) 100a + ¢. 195. a) 2700; 810.
1986. 6) 0,5(38 - 7,6). 197. a) 5,23. 198, a) 0; 8) 186,5. 199.a) —0,5.

200. a) 1,884. 203. 2)—5; r)S% .204.2) 100c + 10b+a;8) a +

+ 0,17+ 0,01m. 205. a) 5&; 6) 10%, 207. a) 4; ) —2. 208. a) -7; 6).2.
209. 100a + 10b+ ¢ + 100¢ + 10b + a = 101(g + ¢) + 205. 210. ) 7.
211. 248, 496 n 456 xureneit. 212. 9, 10 u 11 em. 216. a) Ta;
B) HeT. 219.a) 5¢— 5; B) 10n - 17. 220. a) —44¢c — 4a; B) —16 + 8ac.
226.r) 3 - 2,9x. 227. a) 28 + Tx. 228. a) 10x + 28. 231. a) 3.
233. a) 8x — 20. 234. a) 164a - 163x. 235. 8) 18x - T4; B) —8c+6¢.
239, a) Ia; 6) na. 244. a) Het; 6) na. 248. P=3a + 4. 249. 60 xru
20 xr. 251. a) —1; 2) 3. 257. a) 25, 32, 1 000, 1 000 000, 625; 1) 16,
169, —32. 258, 6) 31. 259. a) 270; r) -0,1. 260. B) 1,8; 1) 13,31.
262. a) [la; 6) mer. 264. a) 9 cM?; B) 72,25 xm?. 265. a) 5%; 1) 85,
266, 6) 810, 267, a) 225; ) 17. 268.a) 1 1 —1; B) 5. 269. a)-1; B) 1.
271.a) 2-10% 6) 7,563 - 108. 272. a) 52 000; r) 444; e) 3 125 000.
273. a) [la; B) Het. 274. a) 324; B) 1. 275.2)81;r)-12,1. 276.a) 1.
286. a) 6; r) 2. 287. a) 1'm -1; B) 0; e) 6. 288, a) 2,87287 - 105
1,758 - 107; 2,205 - 10°%; 9,099 - 10. 289, 6) 0,0002, 0,0011,
0,00009, 0,00000675. 293. a) Mla; r) HeT; ¢) Het. 295. 8 4.

301. a) 3% B) (-11)% %) (-1,2)%. 302. 1) 5'°. 303. 2) 4'%; 1) 0,25,
304. a) a%; B) y'%; e) %', 810, 2) 1; 5) 1. 811. a) 10 000 000; e) 1.
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812. a) Her; 6) za. 313. a) 1; r) —1. 314. a) 5,4 - 10% -6 - 10%;

1
7,2-10'%0,8. 315.a) 5,8 10% 8) 2. 316. ) 2. 317. B) IE s e) 256.

318. a) 25; B) -0,16. 319. a) a'% r) 5'6. 320. a) (ax)%; 1) 2x)°.
321. a) 5°. 322. a) -1; B) 1. 323. a) x°. 324. a) 2. 325. a) -1; o) -2.
326.6) 4, 8-10’0-4 2.10%;1,35-10%°; 1,5 - 10. 328. a) 3,55 - 10°.
332, a)Her; B) 2a. 333. 150 Tr 750 7. 339. 6) 1,08. 340. 5)—x ye.
341. a) 36a52*. 842. 1) 0,04x%m2; 0,0082°m3. 343. 1) —8a°b3.
344, 8) 18am?c®. 345. a) —144%x. 346. 8) 30a%+°. 347. 6) —4500;

r) -13,5. 348. ) 3a%°. 850. B) 0,1254%x%/°. 351. e) 5Tlga“b3c4.
353. ) —-27x'1%. 854. 1) - 1—a 23; x) 0,1x%5. 356.6)-1.

357. a) (42%p)°. 358 a) (-24%)3. 359. a) -0,3y% 1) ~—m3n3

360. a) 4,2; r) 81—3- 361. a) —4 500; 6) 250. 363. 320 nepeBres;
192 nepesbes — sumuu. 369. 6) Sabc®. 370. x) 5a’x. 371.a) —x% +

+x-125¢) —-g—-xya +12 2% . 372.0) 02 - 8% 5} -3m’ - Tm®- 7.

373. a) 262 + 4a - b; 1) %a. 374. a) 3x% — 2% - 52% - 2x;

r) —x* + 8x% + 2x% + x + 1. 375. a) 0; B) ~0,632. 376. 6) -1,2.
378.1) —a® - 3a%c + 2ac + ¢%. 379. 1) 1,2. 380. B) a’c — ac + 1;
x) x> — 6x%. 381, 8) 2x® - 325 — 422+ 10. 384. 2a + b. 385.8m +

+4n. 386. S = 52a%; V = 224°. 389. %vl +%v2. 390. vy +%v2.

391. 1,50, — 1,50,. 394. B) 4ax® — a%x® + 9a°. 395. B) -900.
397, a) 9x% — 25,

401. B) —5a%b + 5ab® — 5ab + 3a%b. 402. a) x°— ¥* — 10; B) 8a’c -
— Tac?® - Ta®c? + ¢ — 4. 408. a) 2% + 9x+ 5; B) —6¢° + 5¢ — 3.

404. 6) 62° — 4x2. 405. 8) ¢% + 3¢ + 1. 406. a) 26; B) 3. 407. -1:"4—
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408.-3.409. a)-5; 8)12. 410.a) 1 u —1; 1) %. d11. a)nt+n®+4;
)+ % - 2+ 2. 412.8) a®+ 1,56 2,543 €) 2%;;2 +§x2y-3xy.
414, B) 1%23 +4—;—azz __;_agz ; T) =3¢ — 5. 415. a) _.1_%_0,,52_

- I%azx; B) ax® +a — 5. 419. a) 8a% — 3a% + 10; 6) —-3x% —x — 28;
B) 2xy — 16x% + 6y% + 6. 420. a) a® — 4a® + 4. 421. 2) x* - 1827 +
+4x — 8. 422. a) 5¢® + ¢ — 12¢ - 6. 423, a) 55° - 4% - 2.

426. 2) 100a + 10b + ¢; ) 101a + 1105 + 11.c. 430. a) - -} .

431.6,9. 432.43 u. 436.2)6a% + 2ac; 1) m® + 3m’.
437. n)osa 2_c8 4as.r)9x3y2 15x2y3+6xy 439, 2) x* + 1%
e) —2a® + 242 + 2a. 440. 1) 8a®; e) -2¢% — 2, 441, a)J],'a, T) Her.
442&)271')-5443&)4 B) — 4 4446)— 446. a) — ,n) ZE
446, a) 6x° — 8x* + 10x% ) —5yz + 6yz° + 30yz - 9y22,
447.6) 6x'n + 102312 — 2x%n + 8a3x; r) —4x52% + 223°% +
+ 2%x2y4+ 6x%y5. 448. a) 2a%x* + 3a%x3; 1) —14xy® - %y,

-3 2%, 451. a) 7

449. a) 3x5%; 8) 1,8ac”. 450, a) b — a; 1) %zs y

B)a? — a - 2. 452.6) 2. 453.2a)1,2; B) 9. 454. a) 1%; B) 5.

X . _
455, a) 5; r) 10. 456. a) 3? ; B) 9. 458. 82 ropossl 459. 70 1 ~10.
460. 20 rerpageit; 15 6nornoTOB. 461. 2 cM; 8 cM. 462, 40 om;
120 cm. 463, 2,5 u 15. 464. 12 ner; 48 ner. 465, 15 ner. 466, Ue-
pes 4 nua. 467. 20 r. 469. a) 48; 6) —25; B) 108; r) —121.

2.al.a L - —an—bn 2
472, a) 11,6) 11,B) 11.4'76.a)am+l:im an—-bn;rjac+ax+
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+ cx+ax®. 477.0) ac— be + ad ~ bd. 478.8) 1 — 42°2%; B) a? + 20%0 + b2,
479. 8) 622 + 5x ~ 6. 480. B) 2® + 1; ¢) 0,25x% — 1,89, 481. a) [a;
B) Her. 482, a) x° — 3x% + 4x — 2; ¢) x% + x. 483. a) 0,36; B) —0,04.
484. a) 5x% — 18x + 14; B) a® — 2ab. 485. a) —a® - a - ab + 8b;

5) ~3? + 8x. 486, 6) x* — 2ey + 7. 487. 2) TH* + 1. 488.0)

E) —%. 491. a) —5a%; B) —at - xZ. 492, a) a® - 3a2 + 40 - 2;

B) 0,492% — 6,25¢2. 498. a) x* — 24° - 152% + 2x — 10; B) 8a® + b2,
494. a) 5:::4 +6x%y —33x%% + 5y°x + 12y%; m) da + 5a® - a®-a+1.

L 1o, 1 1, 1o lg
495, a) a 72ab+48ac bc+8 6b.49(?o.a)1

B) ¢%. 497. a) 1; 8) 8a%. 498. a) 1; B) a®.
500. 6) 9a%c? + 6acb2 +5%. 501, a) a%: B) 1. 503. 2) —~; B) ~1.

504. a) 0, 01 r) 5—- 508, a) -3,5; 8) 1,1. 506. a) 1; 8) 3.

507. a) Her pemelmﬁ; B) Her pemennit, 508. Ha 4.
509. Ha 7. 512. 6) 10. 518. a) x(a + b); n) 2b(2b - a). 519. a) a(2a +
+ 3); e) 15(ab + 3¢). 520. 6) m(mx + y): e) 5a2 x(2 + x).

521.a) aba(a - ﬁb), ) a4(3a + 6a + 1). 522, a) 2¢c(ac - 4c%d +
+ 2ad); e) ax’(—2ax — a'cx® + 3¢). 523. 6) abla — 2a%b + 3b° - b).
524, 8)(3x - 2yNa+b); B)(5a+3)x - y). 525. 2) 12,3; 5) 113. 528, a) 0
m3;1)0u 2,5.529.a)0u1; g)0n0,l. 530. a) a(3ab + 2b - 5);
B) ac(5¢ — ¢ — 3a). 532.6) x%yz%(92 + Txy). 5383. a) 5a’mx(3ax® +
+4mx? - 5a%). 534.a)a(a® + 3ax - 3x%2 -+ 2).
535. 6) 0,6a%6%c4(2 — a + 3a?). 536. a) 36x'%y1%4x%8 + 1).

537.8) - a3x" (2x*— 34). 539, a) (x + yXa - 2); 1) (x2 —a + c)a—¢).
540, a) (1 xXx + 1). 541. 6) (4 + 3a)(x — y). 542. a) 3(x + 24) X
X (2x - y). 544. a) ala(b2 - a)a; a) Iazbz (a -l_-?b) 545.a) 01 2.

546.2)0u—2.547.8)0; 1 m-1.548.a)0,1; ) 22,5. 549. 6) x2(2x +
+ 8)4x + 8); r) 2x - l)(23"c2 - x — 2). 5580. a) x™(x + 1);
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) 3a"%(3a% -1). 551. 42. 552. 4 11. 553, 82 11, 557. a) (x + yXa + 1);
B) (1 + a)c +y). 558. a) (1 + a)(x + y); a) (a + b)(x — y); €) (x + 2y) x
XB~-x-2y). 559 a)(a+b)(x+y+2;6a+ 1INz~ x+ 1)
5680.a)(a+b+clx+3);BY(x+y+ 1)(a2-5). 861.a)(a+ b)x —¥);
B) (z + ¢Xa — 2). 562. a) (2a — b)(x + 5¥); B) (8p + ¢)(m — n).
563.a) (x + y)(x + @); 6) (3a® — 1)(e¢ + 4). 564. a) 3620.

565. a) 1728. 566. a) -3 u 15; 8) 3. 567. a) 1—;- . 568. a) (4a — 3) x

X (a - 2); rya(a +b}a — c). 589. a) (a —4Xa - b); B) (c — 1} a — D).
5870. a) (a + n)x + y — 2); B) (2a + cX—~ 3x% + x + ¢). 571, a) (2% +
+z-1Da-bo;p)x(x+1Ma+b-~¢). 572. a)(m —cX2a+3x—-7);
8) (922 + 2 13+ 1).ma)(x3+a3+c3)(x—a); B4 PN +y+2).

574. a) (x® - N x +y + xy); r§ (x+4ay)(3axy 1).579.6) (x +
+ 1)(x+5)¢) 2(x—3)Nx—0,5)= (2x IMx- 3) 580.a) 2u-T7;p) 4.

581.a) 5; B) (z — 2Kz + 22 + 1). 582. a) - 1 n) . 583, a) —2,4;

r) - 588.r)(3z+2)2 589, a)a2+2ac+c 590, 6)4a3+20ax+
+ 25x2 €) e%¢® — dpeq + 4p%. 591. a) a®x® + 10ax + 25; x) 250% +
+ 30ab + 9°. 592, a) 9¢% — 30c + 25; ) 4a* - 12a%ex® + 9c%x?

593. a) m2 + 4m + 4; 8) 4a® + 4ab + b2 594. a) n® +n+%;n) 4a% +

+ 4a% + 1. 595. a) b% + 2bc® + ¢5; 1) %cz +2ca+4a*, 596. a) 9% -

~ 30a + 25; B) 1,69x°% — 2,62 + 1. 598. a) (3 ~ x)%; r) (ab + 6¢)2.
599. 8) (3a + ¢)%; B) 2m + 1)%,

600. a) 9; 8) —4a” + 4a. 601. a) 2x% — 2x — 81; B) —x°. 602. a) 1;
B) 4. 603, a) Her pemrermii; r) 0 u 20. 604 a) ¥2 + 6xy + 942
605. a) 0,04¢% -0 4p3c + p% 1) a' - 16a%® + 64c'°.
606a)—+20 +4ct ; B) 5€ +;ca2+1a 807. a) (x + 6)%;
r) (4m + 2n)2. 609. a) 16. 610. a) 20a + 34; ) 54, 611. a) *;

B) ¢® — 10x%. 612. a) 20; B) 57. 614. a) 9; 6) 1. 615. a) 1; B) %
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616. a) -5; 1) —2. 625. a) £*" + 2x" + 1; B) a®® + 2a™*" + a*™,
628. a) 2° + 9x% + 27x + 27; 1) m® + 6acmt + 12m2a2c? + 8a8c.
629. r) 27x% + 27x% + 9x + 1. 6830. a) (a - 1)%; B) (3x + 4)°..
634. a) 8a® + 36a’c + 54ac? + 27¢%; ) 0,008¢° - 0,12¢% + 0,6¢ - 1.

635.2) %—.63&&)0. 637. ) a® + a® + 3a + 4. 638. a) —4a® + Sa%c -

—c2—3c3.639.a)%;6)%.Ml.a)xz—mg;r)25—dz.645.a)(5—
— x5 + x). 648. a) 1642 — 1; r) a® — c%. 649. a) 9p2-q2; rym?-nt

650. a) %xz -1;r) 2,25 — m*. 651. a) 3242 - 2; 5) 4q® - cSnl.

652.5) a2 ~ 12 6°%? . 653, 8) % 5) 1. 654.2) ¥ — 81; 3) 16a* - 1.

655. a) x% — y%; 8) 40 - 9b%; 8) 9x%® - 1. 657, a) (x — m)x + m);
B) (b — ¢A)(® + ¢?); x) (¢ + 3a)(~c® + 3a). 658. a) 1000;
B) 14 400; 1) 452. 660. a) 4a%b%c? — 9a*; ) 164%p* — 25a2¢2.

661. a) 0,04a% — 1,440%7; B) %auzsnc2 —4;‘-a2z‘. 662. a) 957 - 1
B) 4a’x! - 9a'2?%. 663. ) —x%y + 4x1°. 664. a) 0 — 16; B) 81x° — 1.
665. a) 16x%; B) c°. 668. a)(p — q)(p + ¢); 1) (0,2x® - 1)(0,2x3 + 1);

2 2 . :
&) (—9—25 -8 )(;z"’ +x8) . 673. a) —%; 6) 3; B) —25. 674. a) 27;
B) %.682. a) 5 cM; 6) 13 m; B) 25 am. 683. a) 1 — %2, 685. a) 11.

688. a) 5; 1) 2% .6887. 70 x. u 1,4 rpH. 688, a) [Ia; B) HeT. 690. 70°

u 110°. 691. 100° m 80°. 692, 112° u 68°. 694. a) (p — Q}p + ¢);
r) (p - 2)(p + ). 695. a) (1 — p(1 + p?); @) (¢ + 4)(c + 4).
696. a) (3m — 2x)}(3m + 2x); B) (% — 2c2)a? + 2¢2). 697. a) (x +
+ 5)x + 5); B) (@ — 4x)(a — 4x). 698. a) (¢ + m}a + m); r) (b— 3)Yb - 3).
699. a)(1 + 3x)X1 + 3x); B) 3(a—b)a - b).

700. 2) ~(2¢ + 1)X2¢ + 1); B) (¢ — 2)c — 2). 701, ) (2a + 9¥2a — 11);
B) (x + ¢ + 8xc¥)(x + ¢ — 3xc?). 702. 2) - 5(4x + 5X2x — 1); B) (0,5 -
— 8a—4a°)(0,5 — 3a + 4a%). 708.2) (3x — 5)(3x+ 1) B)(9x+ 1) %

wa .
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x{=x-1) . 704. a) (8a + 13)(2a + 1). 705. a) (4 + a)(4 + a);
B) (% - T)x% - 7). 706. a) (3a — 1)¥8a + 1X94 + 1). 707. a) 3(a -
— 1)(@ + 1); B) 5(x — 2)}(x + 2). 708. a) 8; —3; B) 10; ~10. 709. a) 3;

8)4.710. ) 3; ) 1. 711. 8) —;—; B) -%.712. a) (xy — 9)xy + 9);

B) (—;—pa - 4a)(%p3 +4a); 1) (@%b c? - 1Xa®p'c® + 1). 713.8) (1 -
—a-b-eX1+a+b+e);r)(x2—6x+ 1X2% + 1). T14. a)(a® — n) x
- x(@% - n); r) (3¢t + 23)(8c? + x%). 715. a) (n + 4)(3n + 2);
r)4(p + 2¢)(2p + g); €) 9¢2. 716. a) (x -~ 1)}x - 1)}x+ 1){:::2 +1).
717. a) 20; B) 17. 718. a) 1. 719. a) 1; 1) 9. 720. a) (x — 11)° > 0;
r)—((x— 3)3+ 1)<0.723. a) 4c?; r)36z.725.a) (x — 1)x ~ 1}x-1);
) (2y— 1) 2y — 1) 2y — 1). 728, a) (m + n)m + n)(m + n); B){3a — b) x
% (8a ~ b)(3a — b). 727. a) (3x + 2y 3x + 2y} 3x + 2y); r) (0,5a +

+ b2X0,5a + b*)}0,5a + b?). 728. a) 5; 1) —%. 729. a) -;—; r) 10.

730.-1; 0. 731. 6) —%; 3.733.35; 37.735.17; 38.736. a) (x" —

— 1)(x" + 1); ) (@ — 1Xa® - 1). 740. 4,2 - 10%; 3,8 - 10%; 8 - 10'5;
2. 10. 749. 6) (0,1 - ¢2)(0,01 + 0,1¢% + a*); B) (3x? - ay)(9x* +

2
+ 3x2ay + agyz). 751. 1) —(z + p)(z2 —-zp+ pg). 753.¢) (T’; - axz]x

x (%—+-§axz+a3x222). 757. 8) 27x° + 125. 758. 6) 0,000008.

759. 6) 4. 760. 2) 27. 761. B) 0,1254° + b?; r) 64m® - m°.
763. B) 27° + °. 764. a) 8Ba®! + b'2. 765. a) a** - 8%, 767.6) p* — ¢°.
768. 8) x° + 4%, 769. r) (3a + 1)(21a® - 6a + 1). 770. B) (x - y)(x* +
+xy+y? - 1); 1) (a® + ab + b3)a — b - 1). 771. 6) 8. 772. B) 12.
778. (& - y"Wx® + 23" + y**). 776. 6) 16. 777. 6) —1.
783. 700 000 rpu.; 200 000 rpu. 790. r) 3(3x - 5)(3x + 5);
e) a®(10a — 1)(10a + 1). 791. B) x*y(8 — 3y)8 + 3y). 792. a) 5a(3 —
- a)(3 + a). 793. 6) —6; 0; ¢) —1; 0; 1. 794. r) 0; 0,04.
795. 6) 5a(2a — 1X(2a — 1); 1) p°(1 + 3x)(1 + 3x). 796. 6) —(a +
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+3)a+8);B)5(x -y Hxr-y)). T97. D) (x + 1 —alx + 1 + a).
798. a)4(b—IXa+ 3 B)(m—x-2Ym+ x+2). 799.a) (x — a) x
Xx(l+xt+a)yr)(ec+mlic—m—1). _

800. 6) (¢ + 3)c — d)¥¢ + d); 1) {(a + B)(1 - a® + ab ~ b).
- 802. 8) ~8y(y+ 2Xy% - 2y + 4); 1) a(0,2 + a%)(0,04 — 0,24 + a?).

808.6)ac(Ba—cXBa-+ o) 1) 2"~ 20+ 2).805.6) 3 =~ 5% x

x (% + lz) . 808, 6) x(2a — 0,5x)2a — 0,5x); ) 0,5a%(x — 1)(x - 1).

807.9) a( L 1)(?- 1) 809.2) a(x-+ X2~y ) Ba+ 1XBa+2).
810. 6) x(x +a + 2)(x —¢). 811.6) (a% + a + 1Xx% + %). 812. 6) (a® -
~1-a+ela®-1+a-¢).818.6) (x> + 22 + A+ 2% ) (e + 12 +
+x°.814. ) (ab—1)% - (c + 3)%; B) (¢ — 2x)* - (x — 0)%; 1) (a® - 2)% -
- (a + x)°. 815.6) (5c° + 5)%. 818. 2) 0; n) 3; 1) -2.819.6)0; 1) 1.
833.6) 2; ) 3. 834. 6) 3; ) —2. 8356)— 28366) -2; 2; 0; 3.

837.6) 1. 838.6)-9; 9. 839.8)—1; 5. 840.6) -2; E ; 2;17)-8; E R

854. m=8,6V.857. P=30; aa. 859. .= 180 - B; aa; B. 861. 7; 5; —1;
19; 2005. 864. Ha. 865. Ha. 866. 30. 869, a) MuosecTsO AciicTEITE L
HBIX YMceN; 0} MHOMKeCTBO AelCTEATENLREX auce), KpoMe x = —5.
870.y=500-60x;1,2,8, ..., 7, 8. 871. 2= 2,5m; z = 45 rp=;
m = 50 kr. 872. m = 12¢, rae Bpen;a t — B Wgcax, Macca m — B
ToHHEAX. 873. x = 60, rae BpeMa { — B yacax, a X — B MHHYTAaX.

874.a)y=—2x;B)y=12+ % .875.a)—21;-5; 7;91; 195.876.a) 2; 0;

B)—-3;0u—6.877.a=90°— %;na.879.8=5—4t, rae BpeMat — B
yacax, 8 — paccroanme B KuaoMerpax. 880. m = 600 + 40¢; na.

H
882.1=2,54d,d= m,rwl—-paccmannencmmewpax,ad—

1
B qloiMax. 884. r= ?::_C . 885. a) MHOX€CTBO ACHCTEBATEABHEIX
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YHCeJ; B) MHOMKECTBO AelicTBHTENABHKIX UKceN, KpoMme X = ~4.
886. a) MHO®eCTBO ACHCTBRATENBHRIX YHCEJ; B) MHOKECTBO Aeii-
CTBHTENbHRIX UHCe], KpoMe X = —5; K) MHOKeCTBO JeHCTEUTe b
% +3
n
892, a) 0,5a°b — 0,32ab3; B) —xay + 4xy3. 894 . a)x=5;8) 2=-2.
895. 47 xaur n 41 KHHATA. '
900. Ia. 901. 6) ; B) ; 1) ; e). 907, a) Her; B) ga. 908, a) D; B) E.
918. 6) ; a); e). 919. a) Tak. 920. B) T. A He npunagnexur, . Bu C
TpuHAIeKAT, 927. m=9. 928. k=2. 929, m=0. 931. a) (e + )b +o);
‘1) (bx + y)(2a - b). 934. a) x = 3; r) x =1, 936. 6) Ha. 937. 2; 0.
943. l1a, na, ser, 944. a) ia; 6) zer; B) na. 947. m = 180s, aa.

950. a} (0; 8), (=2; 0). 952.. a} (0; -3,4), (2; 0); 2} (0; 1,5), (1,5; 0).
953. 2) (2; 2); r)(-3; 0). 955. a} k=~2; 6) k=—3. 956. k=1, p=—0,5.

- HBIX YHcell, KpoMe x =16, 887. 8= 100—-1tx2, 0<x<10.891.

960.a)y= %x+ 1.964.=180 rpn.; =400 rpu; 490 rpa. 967.8) x =

— -2 .968.8) £ =7,5; 5) y = 10. 969. 60 1. 970, Yepes 50 mu.
973. a) Her; 6) Her; B) HeT. 974. 2) (0; 0); 6) (2; 0). 976. 2) (3; 2).

981.1)a)y=3 - -i—x. 983. a) Her. 984. a) oauH; T') HA OTHOTO.
985.a)(0; 1). 986.a)(3; -1): 1)(0; 1). 987.a=7.990.a) c = 4;
r)c=5.991.a)r=3;r)n=2.992.a) n=0; r) n=0. 993. a}(0; 0);
B) (5; 0). 994. a) (1; 0); r) (~1; 2). 995. a) (—2; 0); ) (-2; 2).
997.a)(1; 1). 998, a) Hi. 999. a)a = 8; r)a =13.

1000. a) ¢ = 8; r) a =—3. 1001, 18. 1002. a) 27; r) 72. 1003. 25.
1004. 36. 1005. 37. 1006. 5 Tpy6b no 7 M u 4 TpyGH mo 8 M,

1011. a = 1. 10186. 6) Her. 1017, a) (0; —2) m (10; 0); 1) (0; %) H

(—-;- ; 0). 1018, 6) Her, 1022. 2,5. 1024. a) 7; 1) -2, 1028. 2a) c=11;

r)c=~9.1028.a)b=—4;r)b=-9. 1030. 2)(0; 3)u (2; 0). 1047. Oa;
uer, 1050, a) 200 kM; 6) 110 kM. 1051, Ha 28 % . 1052. a) x=48;
6) x = 7T uau x = -3. 1054, a) Muoxecreo. 1055, a) Her.
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1057. a) da; r) aa. 1064. a) Ogun; r) MmEOKecTBO. 1066. MHOME-

1 ' .
crBo. 1071.8) 1) IIpna # 3} 2ynpua= —;— .1072,2) 1) Ipu b =~6;

2) npa b # - 6. 1073, a) Her; 6) ga (1,2). 1074. a) k= 1.
1076. a)—75. 1077. a) 2% + x—6; ) -z —22+15. 1078, 1002 + 10b +¢.
1079. 5. 1081. Meam — 170 xr, muaka — 20 kr, onosa — 10 Kr.
1082.6) y = —-bx. 1083, 6) x =3y — 5. 1084. a) y = 3x — 8.
1086. a}(7; 1). 1087. a) (1; 2). 1088. a) (11; 13). 1089, a) (3; 2).
1090, a) (8; 1). 1091, a)(7; -3). 1092, a) (0; 2). 1093. a) Cucrema
pemenumii He ameer. 1094, a)(3; 2). 1095. a) (16; 7). 1096. a) (—0,5;
—-2). 1097. a) (10; 2). 1098. a) (10; 2). 1099. a) (461; 14),

1100. a) (-1; 8); 6) (5; 6). 1101. a) (2; 1); 6) (2; ;'1%);

B) (7; -0,7). 1102, a) (1; —1). 1103. a) (8; 13). 1104. a) (18; 6).
1105. a) (20; 20). 1106. a) (1; —-1,5); 6) (5,6; -0,2).
1107. a) (21; 16); B) (5,25; 1,375). 1108, (11; 4; 5). 1109. (7; 10; 9).
1112, a) 8a® - n% 1113. a)a® -1. 1114. 2} a® + 1. 1115.a) 1; B) 1.

1120. a) (65 2). 1121.6) (1, %). 1122. a) (5,5; 2). 1123, a) (7; 1)

1124. a) (1; 2). 1125, a) (11; 13). 1126. a) (3; 2). 1127. a) (3; 2).
1128, a) (16; 7). 1129. a) (-0,5; —2). 1130. a) (3a; a).

n—-m_8m-3n

1181, a)[ = T35 J.uaz. 6) (2; 2). 1133. a) (3; 1).
1134. a) (2; 1). 1185. a) (10; 2). 1136, a) (3; 3). 1137. a) (1; 1).

1138. a) (9; 8). 1139. 8) (2; 1). 1140. 2) (4; 3). 1141. 6) (0; - 13),__ .

1142, a) (7; 1). 1143, a) (3; 2). 1144, 6)(10; 1). 1145.a)(4; 1).
1146. a)(3; 2). 1147.6)(2,2; 3). 1148.(—1; -2). 1150. a) (1; 2; 3).
1151. a) (1; 3; 6). 1152. a) (3; 5; 7). 1153. a) Pemenue. Bur-
_YTeM W3 NepBOTO YPaBHEHEMA BTOpOe — Hoayumm z = 2x. Torja
¥ =12 - 3x, y GyseT HennM I HOAOKUTeAbHEM Opr =1, 2, 8,4,
- ITopcrapuM 3HaveHNe x B paBeHCTBa §¥ = 12 — 3x 1 2 = 2x ¥ mOIy-
. 9AM pemenHne cucreMsl: (15 9; 2), (2; 6; 4), (3; 8; 6), (45 0; 8).
1154, Yrasamme: 2=9, 2x + 8y =68; y=0, 2, 4, 6, ..., 22.
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1155. a) 7,9.8) 207. 1160, 6 m x 3 m. 1181, 20 manzpos u 30 mnor-
nuxoB. 1162. 20 xM/9; 3 kM/9. 1165. 24 u 11,5. 1166. 45,4 n
30,4.1167.a)1111:6)25u1.1168.6u 3. 1169, 26 1 15. 1170. 45
m 30. 1171. 69 u 13. 1172. 73 » 12. 11738. 0,4 rpn., 0,55 rpn.

" 1174. 36 nern 12 ner. 1175, 36 xaur n 29 xaur. 1176. 38 yueHNKOEB U
34 yuyenura. 1177. 8 kru S xr. 1178. 21 Mmu 14 M. 1179. 14 M ua

21 M. 1180. 102,5 ra u 97,5 ra. 1181. 36—2—1'& K 631 ra.

1182. 46 cMn 38 ¢cM. 1183, 2) 33 cam 30 ¢ )29—cua 33—13 CM.

1184.34cm, 24 cMm 24 cm. 1185. 220Mm, 20ecmn 20cm. 1186.2) 7,5
n3,5;6)8,513,5.1188. 9,8 kM/au 8,2 xm/u. 1191, 12xkM /9, 60 kM.
1192, 20 gueii 7 30 greii. 1193. 2 vaca i 4 ugca. 1194. 5 xm/un
3rmM/u. 1195. 18 1 7 mnu ~18 u -7, 1196, 30 xaur 1 20 kAT,
1197. 24 pelenka, 9 cronos. 1198. 3 maaxkn, 4 raakwu.
1199. 40 ner n 12 xer.

1200. 10 net 1 4 roga. 1201. 5 MemixkoB B 7 MeIIKOB.
1202. 20 6apanos. 1203. 23 ¢pasana 1 12 xposuxoe. 1204. 21 Mm/cn
9 m/c. 1205, 20 m/c u 5 m/c. 1206. 50. 1207. a) y = 2x + 1.

1 1 1 3 1
50+ — 50—— —_— — =
1209.a)( + 2“] rau( 2“) ra. 1210. a) 5a, 0% 3%
1000k 1000p 1000t 21
) heprt® krpit’ krprec 1212 p+k 1213. 6) 1.

1214. a) 8. 1215. a) 4. 1219, -5. 1220. He mosker. 1221. lIpu a =0.
1223. 150 momer, 21 kynem. 1224. 84 rona. 1225. 15 nuén.
12286, 7,51 2,5. 1227. 4 n 6. 1228, 9—;— daopuna. 1229. 36 yue-

unkror. 1230. 12 osen. 1231. 32 roga, 14 ner u 12 ner.
1232. 1440 peraneit. 1233. 150 crauxkos. 1234, 240 M3 n
200 M3, 1235. 140 ra. 1236. 20 aueit 1 30 gneit. 1237. 80 kM.

1238, 1320 xmM, 230 rM/49. 1241. 6) —0,6. 1243, 6) —%a’xﬁy*.

1244. r) 0,125mb. 1247, r) 4x — y — 3x%y + 3xy? — 10.
1248. a) 3x° - 2x* - 8; 1) b* - 8b%c — ¢%b. 1249, a) 6x° ~ 152 + 3x; |
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e) 15mn® + 9mn? — 3m. 1250. 6) -Tx‘y + 32xy° — 10x%°.
1251. a) 2x® + 5x7 + 14x. 1253. a) 4a°— b°; o) x* — y° — 2° + 2y2.
1254. 8) 0,0081x'2 - x5, 1255. r)x*. 1256. e) (abc — 11x%)(abe +

+11x%); ) (@ - b — ¢)(@ + b + ¢). 1257. ) 404; €) 53%.

1258. a) 0,16a* — 4a®h + 25a2b2. 1259. a) x° — 2xy® + y4;
) 0,01x2y% ~ xy + 25. 1260, 8) 3x% + Txy. 1263. a) x* + 9x% +
+ 27x + 27; n) 8a® + 36a? + 54a + 27, 1264. 6) a®(a — 1) + 1);
1) x(y — 4)(z — 5). 12685. a) (@ ~ bXa + b — 1). 1266. 8) (x — y + 4) X
X{x+y—4).1267.1v)(x + 5Xx—bXx +b). 1268.a)(a—b)(x+1). -

1271.a) 1. 1272.a) 25. 1273. a)On%; B)0r0,3. 1274, a)—4;-1; 1.
1275.8) y = X + 4 My = . 1276, b = 2 1277, i80° - 3a.

1278, 200 - 2,5x. 1279. a) Bee uyneaa; r) Bce Yucjaa, KpoMe % .

2
1282. a) 3; 37 -1.1283.a) y = 3x. 1287. a) x + 4y — 11 = 0.

1289, -5, 1290, 9. 1292. a) (5; 2). 1293. a) (2; 3). 1294. B) (10; 5).

1295. (3; 2). 1297, a) (0; 1). 1299. 9% MH 12% M.

1300. 20 gmeii n 30 gueii. 1301. 800 T 1 600 . 1302. 100 T 1
300 T.1303.24ral6r.1304.6: 7. 1305. 70 kr, 50 xr u 130 kr.
1306.12 kr, 10 xru 14 kr. 1307. 160 aum. 1308.9m. 1309. 461 11.
1310. 1,25 rpu. 1311. 5 gyenoper. 1312. 2,1 kM. 1313, 12 kM.
1322. 9 u 28 uacreit. 1323. 18 ner. 1324. 3456 osem.
1325. 79 dppankos u 96 cauraMoB. 1826. 7 gerelr. 1327. 1 sou,
9 ropos.
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QP}AMEI‘HHH- YKASATEND
Abcnumcea Toarm 189 Kpaapar asywrena 131
Anrefpa b — ypcjga b8
Apryment pyaxona 180 KoopaunaTHas niaocKocTs 189
Boaeegenne B creneHp 58 ~— npamasn 188
BrineceHne 3a ckobru 119 Koopauuate Touxn 189
BripaskeHnd ¢ Kopens ypapaerua 8 »
nepeMeHHBIMHE 45 Koadpdunuenr 75
— nensle 46 KpaTHoe uncia 279
— YHCAOBHIE 45 Ky6 apyasnena 150
BrrauraeMoe 278 — qyucaa 58

BeluMTaHAE KECATHIHBIX
Apobeit 281

— apobeii 282

— MHorounenos 91

— paIHMOHAJNBHBIX ameen 285
I'paduk ypasaeans 222

— ¢yurnuan 190
I'pynnuposra 126

Oeywren 84

Jlenenude JecATHYHBIX
apobeit 281

— ppobeit 283

— PAIHOHAJLHBIX dHcen 285
Nennrens 278

— ypmeaa 279

Jpobu BsauMuo ofparnnie 283
— mecATn4dHMe 280

— HelpaBUAbEHe 282

— HeCOKpaTHMBe 282

— o0BIKHOBeHHLIe 282

— IMpaBHIBHBIE 282

— cMeniaHHble 282

JIpoOHaa gacTs uncaa 280
3asucumasa mepemenHad 180
Bakonm aciicreuii 286
3BaKky HepaBeHcTBA 285

— guces 284 '
BuaMenateas Apodn 282 -
3Hajvenue Bupakenua 46

MaremMarnueckad Mogean 28
Muorouwren 84

-— cTaRAapTHOro Buza 85
Moayns 284

HanSoapmmnit obnuimii
AexuTens 280 :
HaumeHblIltee obiree
gparaoce 280

Hauano xoopamuaTt 189
HezasucumMan nepeMeHHaa 180
Obaacrs cupegenennsa
byaxuman 180

— gHaueHHH dyrxmuu 180
Onuounen 74

— CTaHJAPTHOIO BHAa 74
Oxpyraenne uncen 281
Opnounara Toukn 189
OcHOBaHHe cTeneHy H8
OcHoBHOe cBoicTBO Apobu 282
— nponopnnaa 287

— crenenu 87

— yacTHoro 281

OcraTok 279

Oce abGenmec 289

— opauHaT 189
Oranomenye 286

— nponenTHoe 288
IlogoGRbie yrenw 84
Ilokasarens creneuau 58



NPEAMETHLIN YKAIATL 11§
1lopanox geiternuih 89
1IpeoGpaisoBanue
BuIpasKenui H2

Ilpusaaru genuMoCTH
IIpoussenenne 278
IIponopunoHansHEEE
BenRYnHE 287

IIponopuua 286

Hponenrw 288 -

Ipamaa
TMPONOPIMOHANLHOCTE 201
 Pasnomenne

- Ha MHOXHTeaH 280

— MHoTo41eHa 119
Pasnocts KBaapatos 140

— KyboB 157

— MHOTO9JIeHoB 91
Pemrenne cuereMur
ypaBHeHwmi 229

Pemenue yparHeHus 8

— ¢ JBYMA NepeMeHRHEIMH 216
CeolCTE) YpaBHEHRAH 15

— crenenei 67

Cucrema ypasnennit 228
Cnaraemple 278

Cnoxenne AeCATHIHBIX
Apobeit 281

— Apobeit 282 .

— MHOro4wneHos 91

— PALHMOHANBHHX yucea 285
Coxpamenne apobeii 282
CpaBsrenne uncern 278
Cpeanee apudMeTHeecKkoe 284
Crynenn AeficTpmii 59
Crenens MEHOTOYIeHA 85

— yHcaa 58

Cymma xybos 157

— MHOTOWIEHOB 91

— OAHOYJIeHOB 84

Tostieernonnie
Bhipamonun H2

Toncaecrno H2

Y MHOMEH N ASCATHIHAIX
aApoBeit 281

— Apofeit 283

— MHorowiedos 105

—— OAHOMJICHOR T

— panAcCHANBLHEIX unces 285
-— ¢remneHei 67

¥paBHeuue 7

— auHedHOe 21

— nepBoii creneHn 21

— paBHOCHJBHBIE 14, 216

— ¢ ABYMA TepeMeHHBIME 215
DopMyNEl COKPAIIEHHOT0
ymMuOkeHEnsg 131, 174
Pyaroua 179

- nuueiHasa 200

Hudpw 279

YacTHoe 278

— HemoAHoe 279

— npunmxénanaoe 279
Uuena psauMHO IpocTrie 280
— HaTypanxsHbee 284

- HeOTpHOATEILHEE 284

.— HeuéTHble 284

— oTpHIaTeabHbIe 284
— MOJIOKATEeABHbIe 284
— mpocereie 279

— panuHoHanNbHEE 284
— cocTaBHEIE 279

— yéTHHe 279

— mensie 284 -
Uncautens apobn 282
Ynenw gpobu 282

— nponopiiun 286

— ypapHeHHA 7
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