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BbiPAXXEHWA

1. 7 'C _'Bbl ' Bbl_ @ €HUSH

Perum 3apauy:

«TypucTbl B TeYeHHe [IBYX YaCOB €XaJH Ha BeJOCHIE[aX IO IIOCCe CO
CKOpOCTBIO 16 KM/4, a 3aTeM LILJIH JiecoM eme 7 kM. KakoBa [AJIMHa BCEro
MapumpyTa? »

Ilo mocce TypucThl nmpoexanu 16-2 kM, a jgecoMm mpouygu 7 kM. Ilo-
3TOMY AJIMHa BCcero mapinpyta paBHa (16-2+7) kM, 7. e. 39 KM,

Pemnasa 3azauy, Mbl MOJYUYHJIH HUCJ080e 8biparcenue 16-2+ 7.

YucaoBble BBIPAYKEHUA COCTABJAKTCA M3 YHCEJ C IMOMOIbI0 3HAKOB
AeHcTBHA U cK000K. IIpuBeneM erile mpuMepEI YHCJIOBBIX BbIPaXKEHHMH:

43:5; 9,6—-3-1,2; 5-(7,4—6,1).

Yucy0, KOTOPOE MOJYYAETCA B Pe3yJILTATe BBINMOJIHEHHUS [NeHCTBHH
. B YHCJIOBOM BBIPa)kK€HUH, Ha3BIBAIOT 3HAYEHUEM 6biDANCEHUSA.

» - P Voges ot wa - v 2y

Hatigem, Hanpumep, 3Ha4yeHHUe BhIpayKeHUs 12-6 —35:7. IIns 3TOro Ml
JOJKHBI, co0Jionas NMPHHATHI NOPAAOK JEHCTBHH, BBINOJHHTE CHAYAJIA YM-
HOYKEHHE H [eJIeHHE, a 3aTeM BbIUYHTaHHE:

1) 12-6="172; 2) 35:7=5; 3) 72—5=86"7.

Yucno 67 — 3HaueHHe BbIparkeHus 12-6—35:7.

Eciu B BhIpa>keHHMH BCTpEYaeTCs jejleHHMe Ha HYyJb, TO BTO
BBIpaYKeHHe He MMeeT YUCJOBOIO 3HAUEHHUS, TAK KAK HA HYJbL Je-
JUTH Henb3sg. O TAKHX BBIPDAXKEHHFAX T'OBOPAT, YTO OHH HE HMEIOT
CMBICJIA.

& 1. BeipaxeHws
1%



Hanpnmep, He HMEKT CMBICJIa TaKHe BBbIPa €HHs, KaK
1

35:(4-2—8), m
YnpaxHeHus
1. Hajinute sHaueHue BbIpayKeHHU:
a) 6,965+ 23,3; r) 6,5-1,22; *x) 53,4:15;
6) 50,4—6,98; n) 0,48-2,5; 3) 16,94:2,8;
B) 88—9,804; e) 0,016-0,25; ) 75:1,25.
2. Bemmosinute peiicTBHsA:
a) 481,92:12— 20,16; 6) 1,08-30,5—9,72:2,4.
3. HaiinuTe 3HaYeHHWe BBIPAYKEHHSA:
a) 3,6:0,08+5,2-2,5; 0) (9,885—0,365):1,7+4,4.
4. Brmonsute neiicTBuHe:
5 1 3 4 4 3 6. .3
a) 5+ B) 70 13’ n) o8’ ®) 2713
7 5 2 5.9 3
6) S_E’ I‘) 5“3—; e) ~8——IF’ 3) 65 10.
3. BeimosiHuTe neiicTBue:
a) 4,2—8; r) 1,2-(—5); x) 38:(—0,19);
0) —2,4+5,6; n) —8-4,5; 3) —16:0,2;
B) —2,1-3,2; e) —0,9-(—0,1); u) —6,4:(—8).
6. Breruuciure:
1 3. 9 . 4 .
a) 65 8; r) = (-15): %) = (—49);
2 3 5 A 4).
6) ~ 22 +4; 1) —5 (- 6); 3) —16:(— ;
1 1 2 1
B) 5§~~- 67; e) —35-3; H) —35'(— 1:{:).
7. Haiigure:
a) 1% wuucisa 240; B) 120% wuwucia 8;
0) 40% wuucna 15; r) 9,5% uucna 280.

8. Ha nmaxkere MOJIOKa HamMCAHO, YTO B MOJIOKe cofiepxkuTcs 3,2% Kupa,
2,5% oOenka u 4,7% yraeBogoB. Kakoe K0OJIMUECTBO KaXKJOro M3 3TUX Be-
1IeCTB cojep:xuTcA B ctakaHe (200 r) mosoxa?

9. B depmepcKoM X03siiCTBe COGHpanH mo 36 I MINeHUIBI ¢ reKTapa. IIpu-
MeHEeHHe MHTEHCHMBHOH TE€XHOJIOIMH MO3BOJNKJIO YBEJIHUYHUTH MPOH3BOACTBO
MIIEeHUIIEI Ha TOM »Ke muoman¥ Ha 25% . CKOJNBKO II€HTHEPOB IIIEHHIEI
cTaya cobupaTtk ¢ 1 ra B 9TOM X037AkcTBE?

4 (I ELERE BuoipaxeHus, TOXAeCTBa, YpaBHEHUS



10. 3a HeckoJBKO KHHT yiatwiu 320 p. CTonMOCTh OTHOH 13 KHHI COCTAa-
Busa 30%, a apyroii — 45% wu3pacxogoBaHHBIX AeHer. Ha CKOJILKO py0-
Jiell mepBas KHHra JellleBjle BTOPOM?

11.| Ucnoawssys Tpu pasa 1iudpy 2, COCTaBbTE BLIPAKEHHE, 3HAYEHHE KOTO-
poro paBHO: a) 6; 6) 8; B) 3; r) 1.

12, CocraBbTe KaKOe-HHOYb BEIpaKeHHe, cojeprKalliee iBa 3HAKA [eHCTBHA,
3HaYeHHe KOoToporo paBHO: a) 12; 6) O.

13. M3 gaHHBIX BhIpa’keHHH BLIOEDHTE BBIpa*keHHe, He HMeIIjee CMBICJAa.

1. 126:(36-2—5-8) 3. (1,7-2—-38,4):11
g 26713:0,2 4 0,57
) 8 " 0,8-0,4-2

14. CocTaBbTe KakKoe-JHOO BhHIpakeHHE, He HMeIoIllee CMBICIA.

15. CocraBbTe YHCJIOBOE BbIpajkKeHHe AJfA pelllenus 3amaud: «H3 aByx Hace-
JICHHBIX NYHKTOB, PACCTOsIHHE MEKAY KOTOpbIMH 40 KM, BLIIIJIM OJHO-
BpPeMEeHHO HaBCTpeuy APYT Apyry ABa neurexona. Kaxoe paccrosinue Oy-
JeT MeXJy HUMH 4Yepe3 3 4, €CJH H3BECTHO, UTO CKOPOCTH OJHOTIO
nemexoga 4 KM/4, a Kpyroro 5 Km/4?»

16. Peinute 3amauy, cocTaBUB Bhipa)keHHe: «OauH pabouyuii H3roTOBISET 34
yac 7 pgeranei, a apyroii — 9 pgeranen. CKOJIBKO AeTajell OHM H3roTo-
BAT 3a 4 u?»

17. Hcnoap3ysa TEPMHHBI «CyMMa», «PasHOCTB», «IIPOM3BEAECHHE» H «YacCT-
HO€», MPOYHUTANTE BHIPAYKEHHE:

a) 8,5—7,3; r) 5,6+0,9; x) 2,5—(3,2+1,8);
0) 4,7-12,3; n) 2-9,5+14; 3) 6,1-(8,4:4);
B) 65:1,3; e) (10—2,7):5; n) (6,4+7):2.
18. 3BanuiliuTe B BH/JE BBIPAXKEHUS:
a) cymmy umcen 28 u 15; B) pasHOCTH uuces 3 H 8,7;
©) nmpousBeneHue yucenx 6 u 3; r) vactHoe umcen 0,8 u 0,4.

2. BoipaxeHus ¢ nepemMeHHbIMK

JBUTrasice co ckopocteio 60 KM/4, aBTomMoOMJIL 3a 2 4 nOpoufer
60-2 kM, 3a 34y — 60-3 KM, 3a 5 u — 60-5 KM, 32 5,5 u — 60-5,5 KM.
Boobnie 3a t u ou npoiiaer 60t kM. I3MeHsas 3HaueHHWe ¢, MBI MOXXEM C IIOMO-
b0 BRIpa>keHHA 607 HaxXoAWTH IIyTh, TPOMJEHHLII ABTOMOOHMJIEM 3a pasHble
[IPOMEKYTKM BpeMeHH. [[Jifi 3TOro JXOCTATOUHO BMeCTO OYKBLI ! IIOACTABHUTL €€
3HaueHHe M BBLINOJHUTE YMHOXKeHUe. BykBy ¢t B BeipakeHuu 60t HaspiBaloT ne-
Ppemennoi, a camo Beipaxkenne 60t — sabtparcenuem ¢ nepemennoil.

IlpuBenem enie npumep. IlycTe AJNMHBI CTOPOH NPSMOYTOJIBHUKA paB-
Hel a ¢cM ¥ b cm. Torpa ero mionjajan paBHa ab cm?. BuipasxkeHue ab copep-

¢ 1. Bbipaxenus ’



JKUT JBe TepeMeHHBbIe a 4 b. OHO TIOKa3bIBaeT, KaK HAXOAUTh ILIOH[aAb IIps-
MOVTOJbHHK& IPH PAa3JIMYHBIX 3HaueHUAX a u b. Hanpumep:

eciu a=8 u b=11, To ab=8-11=88;

ecni¥ a=25 u b=4, to ab=25-4=100.

Ecnu B BBEIpa’keHHEe C TEPEMEHHBIMH IIOJACTABHTH BMECTO KaXKAoOH
IIEPEMEHHOI KaKoe-1TH00 ee 3HauYeHHe, TO MOJYUYHUTCS YHCJIOBOE BHI-
pakenne. Ero sHaueHHe Ha3BIBAIOT 3HAYEHUEM 8blDANHEHUS C ne-
PeMEeHHbIMU TIPH BHIOPAHHBIX 3HAUYEHHUSAX NMEPEeMEHHBIX.

Tax, yucino 88 ecTh 3HAUEHHe BHIPakeHUA ab npu a=8 u b=11, yuc-
J0 100 ecTr 3HaUEHHe 3TOTO BhIPAXKeHUsA mpH a=25 u b=4.

b .,
PacemoTpuM BrIpaskeHue ——. Ilpu gobom b#3 MOKHO HAMTH €ro 3Ha-

p—3°
13 13
b—3 13-3 _5_1’3'

Ilpu b=3 3HaueHHe ITOTO BLIPAIKEHHUHA HAWUTHU HeNIb3dA, TAK KaK B 3TOM

yeHue. Hanpumep, ecqu b=13, TO

b
caydyae aesuresb b—3 paBeH HYJ0. ['OBOpAT, 4TO npH b# 3 BHIPAXKEHHE —3

HUMeeT CMBICJI, a Tpu b=3 OHO He MMeeT CMBICJA.

HexoTopble BbIpaX€HHSA HMEIOT CMEICJ IPH BCEX 3HAUYEHHAX IEpPEeMEH-

HBIX. IIpEMepaMH MOTYT CJHIYKHTBH BBIPAYKE€HHS
2_
x(x+1), ay—4, 0—‘3&.

BeIpakeHHs1 ¢ TIeEPEMEHHBIMH HCIIOJIB3YIOTCA [AJIf 3allUCH (hopMyJi.

PaccMoTpEM nipuMepHI.

Jlro0oe yeTHOE YHCNO N MOXKHO NPeACTABHTH B BH/Ae IIPOHU3BEIECHHSA
ypucJia 2 ¥ I[eJioro 4Yucia n, T. €.

m=2n.

Ecnu B aTy GOpMYyJIy BMECTO I TOACTABJSATE Ilejible YHCJa, TO 3Haye-
HHSIMH IlepeMeHHOM m OyayTr 4YeTrHple uncia. PopMysny m = 2n Ha3bIBAIOT
¢opMyJIOK YETHOTO YHCJA.

Dopmyny m=2n+1, rge n — neyjoe YHUCAO, Ha3BLIBAIOT (opmysaon He-
YEeTHOI0 4HCJia.

AHanorudHo ¢GopMyJie YeTHOTO YHCJia MOXXHO 3anucatk GopMyJiy 4YHC-
Jla, KpaTHOro Jio0OMy APYroMy HaTypaJbHOMY YHCIY.

Hanopumep, ¢opmysiy umcia, KpPaTHOro 3, MOXXHO 3aIHCATh TAak:
m=3n, e n — leJ0e YHCJO.

YnpaxHeHmsa

19. HalifuTe 3HaYeHHs BbIpaXKEHHUS:
a) 4x—12 opu x=17; 0; —5; 0) 2,8—0,5y mpu y=3; 0; —6.

GELENE Boipaxenvsi, TOXNECTRA, ypasHe s



20. 3anmosiHUTEe TAOJMHIlYy, BBEIUHCJIHB 3HAUYEHHUS BHIpaKeHHHU 3x— 1 H
—3x+1 gjsa yKasaHHBIX 3HAYEHUH X:

x -2 -1 0 1 2 4 5
3x—1
—3x+1

KakuMe 4YHCIAMHA ABJIAKTCA COOTBETCTBCHHLIE 3HAYEHMNH BhIPAYKEHHUIA
3x—1 u —3x+1?

21. Haiijute 3Havenusa BerpakeHHM# 10— 2y u 10+ 2y u 3anuinuTe UxX B
COOTBETCTBYIOII[HE KJIETKH TaOIHIIbI:

y -3 -1 0 2 3 4 6
10—2y
10+ 2y

22. Kakue 3HaueHUS NMPHHUMAIOT CyMMa X+ U IIPOU3BEAECHUE Xl IPH CJie-
AVIOIIUX 3HAYEHHAX IMepeMeHHBIX:

a) x=1,2, y=—2,5; B) x=0,1, y=0,2;

0) x=—-0,8, y=3; r) x=-—1,4, y=—1,67
23. HailiiuTe 3HaueHNe BLIDAYKEHUA Sm —3n, €CIH:

a) m=—=%, n==o; 6) m=0,2, n=-1,4.

1
24, BriuncnuTe 3HaYeHHE BBIPAYKEHWS - X — U, €CJIH:

e 2
a) x=2,4, y=0,8; B) x=4,8, y=—-2,1;
0) x=-3,6, y=>5; r) x=—4,4, y=—3.

25, 3anonHuTe TAOAHIlY, BBIYUC/IWB 3HAYEHHUs BHIpaKeHHsa g — 2b:

a 5 -2 4 1 6
b -3 3 0 -1 4
a—2b

26. VI3BeCTHO, YTO TPH HEKOTODBIX 3HAYEHHAX X U IJ 3HaUEHUEe BbIPAXKEHHA
x—y pasHo 0,7, Kakxoe 3HaueHHe NMpPUHHMAET IPH TeX Ke X H Y BbIPa-

eHue: 1
x—y
a) 5(x—y); 0) y—x; B) =55 1) ,=x?

& 1. Boipaxenus l’



27.

28.

29.

30.

31.

32.

33.

34.

I/ISBGCTHO, YyTO0 IOPH HEKOTOPbLIX 3HaA4YC€HUAX a U b sHauveHue BbIpa-

KeHuA a— b paBHO 4. YUeMy paBHO NpU TeX e @ U b BohIpaKeHHE

12 16
+ ——=—7 BriOepuTe BEepPHLIH OTBeT.
b—a (b—a)? p p

1. -2 2. 2 3. 4 4. 4

BoiuncnuTre 3HaUME€HVE BLIPAYKEHUA:

1

a) ax— 3y npu a=10, x=-35, y=-3;
1

6) ax +bx+c npu a=3, x=2, b=—38, ¢=5,8.
OnsiTHOE monie pa3duiam Ha ABa ydacTka. lliomanabs nepBoro yyacTka
a ra, a BToporo — b ra. C Ka)xaoro reKkrapa I€pBOro yyacTka cobpaiu
32 1 mIIeHHIbI, a4 C KaXXAOro reKrapa BTOPOro yYacTKa co0paju
40 1. Cronpko mnmieHuUnsI cobOpanu ¢ o6oux yuyacTKop? Berunciaurte

npu a=120 u b=80.

Ha crpoiike paborano & Opuraj, mo a 4eJoBeK B KaxAaou, u 3 Opura-
ObI, 0 b uyesoBeK B Ka)kao¥. CKONBKO uenoBeK paboTaso Ha CTpoiiKe?
Boruncnute npu a=25 u b=32.

Ha pucynke 1 ykazsaHwl AJIHHBI OTPE3KOB (B CaHTUMerpax). Hisa Kax-
nO¥M (UTrypsl COCTABbTE BLIPAYKEHHE AJIA BBIYMCIEHHMA €€ IUolagu
(B KBaapaTHHIX CAHTHMeETPax).

d d - x Y

- oo}

i i
] ] i \
| | G i

\ Y ST T "7
— - ~ 0] L// ./0

Puc. 1 Puc. 2

Y

x
]

J
\

Pebpo kyba paBHO a M. OT 3Toro kyba orpesaH NpAMOYTOJBLHEIM mapaJ-
JleJlenuIiesi, BpICOTa KoTroporo paBHa h M (puc. 2). Haitjute obbvemM oc-
TaBIIEKCA HacTH.

B 250 r BogHOro pactBopa COJIM COAEPXKaIoCh X I coiu. Kako# craja
KOHIIEHTPanua PacTBopa mocje fo0aBJIeHHA B Hero b r conu?
Bei6epuiTe BepHBIH OTBeT.

X x+5 x o x+5
1. “25'100% 2. 55 - 100% 3. R&OOA 4. —2~55—-100%

B cnnase onoBa M cBHHIA Macco¥ 20 Kr cozep:kajioch X Kr ojioBa. Ka-
KMM CTAJIO IPOIEHTHOE COJEp KaHHE OJIOBA B CILIABE Iocje Ho0aBJieHHA
B HEro 2 Kr oJiora?

HELENE BolpaxeHus, TOXAECTBa, YPaBHEHUS



35.

36.

37.

38.

39.

40.

41.

42.

43.

JJIuHa NPAMOYroJibHHMKA a cM, ImHpuHa b ¢cM. YTo o3HauaeT BBIpaXKe-
HHe:

a) ab; 0) 2a+ 2b; B) a +b; r) 2a?
TeTpaab CTOMT X P., & KApaHAAUI CTOUT Y P. YUTO 03HAYaeT BHIpAXKEHUE:
a) xty; 6) 3x+y; B) 2x+ 3y; r) ;—C"?

ITIpounTaiTe, NONB3YACH TEPMMHAMH «CYMMa», «PAa3HOCTBb», «IPON3BEJE-
HHE» U «YaCTHOe», BbIparKeHHe:

a) mx; r) (a+5)x; ) %+c;
6) n—a; n) m—8a; 3) ab+bc;
B) 10+ ab; e) 2x+1; u) (a—b)a+b).

3anuiinuTe B BUIE BbIpaXXeHun .

a) cymmy umncen b u c;

0) pasHOCTBL 4HHCeJl @ U m;

B) KBaJpaT YHCJA X;

r) Ky0 uucia y;

) cyMMy dYHcJIa X ¥ INPOM3BEACHUA dHHcea a u b;
€) pasHOCTh YHCJA M W YaCTHOrO YHUCEN X U V;
3X) MpoOM3BENEHHE CYMMBbI yHcesl @ U b U 4yucna c;
3) NPOM3BEAEHME YUCJIa @ U CYMMBI YHCEJI X U VY.

IIpy KaKUX 3HAUEHUAX NEPEMEHHOH HMEEeT CMBICJI BhIpaXeHue:

18 1 m—1 Ta 2b
L] L 2 L] L] - —?
a)oyt2; 0 -5 B LTo D) T A g ©) g

Kaxoe u3 gaHHBIX BLIpAYKeHHUI HMeeT CMbBICJI IIPHU JIOObIX 3HAYEHUAX a?
12 5 14 8

1. o 20 - 3. ———2— 4. ‘2—
a—9 at4d a a+1

CocraBeTe popMysy 4YHKCha:

a) kpatHoro 5; ©) kpatHoro 10; B) KpaTtHoro 101.

Hanumute dpopmyny ducna, kpataoro 7. Haligure o atoit dopmysie aBa
TpeX3HAUYHbIX YHCJIa, KpaTHbIe 7.

Hanuniure dopmyny uucna, kpataoro 6. Haiinure no atoit dopmyse tpu
Kakux-nubo uucjya, KpatHele 6.

44. Haiigute 4YHCJIO, €CJIH U3BECTHO, 4YTO:

a) 3% aToro uucna pasubl 1,8; B) 130% aToro umcia paBHHI 3,9;
0) 85% atoro uucya paBHbI 17; r) 6,2% atoro umcya paBHBI 9,3.

45. Ilocye Toro kak u3 OupgoHa otauau 30% MOJIOKa, B HEM OCTaJOCh

14 5. Cronbko JUTPOB MOJIOKa Obljio B OMAOHE NepBOHAYAJIbLHO?

& 1. BoipaxeHuns
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46. IlepeBbinonnuB minaH Ha 15%, saBon BeimycTun 3a mecsan 230 cras-
KoB. CKOJILKO CTAHKOB JOMJKEH OBbLJ BBIIIYCTUTEL 38 MECAL, 3aBOA IO
§ mJany?

3. CpaBHeHWe 3Ha4YeHU BbliPaXXeHNN

Peuum sanauy: «IlimeHulieil 3aceAasn ABA ONLITHBLIX YUYaCTKAa IJIOINAIBLIO
48 ra u 60 ra. C mepBoro yvyactra cobpanu 1800 11 miieHWIbi, 8 CO BTOPO-
ro 2100 . Ha xakoMm ydacTKe YpOXXaMHOCTL BbIIIE? »

YPpo:alHOCTL BbIPAXKaeTCA YACTHBIM OT JEJeHHA MAaCChI IMINIEHUIbI, CO-
OpaHHOI ¢ y4yacTKa, Ha MJOoLaab y4acTKa. YToObl y3HATh, Ha KaKOM yd4acT-
K€ YPOXXallHOCTh BHIILIE, HAAO CPABHHUTL 3HaYeHUA BeuipasxeHuit 1800:48 u
2100:60. Taxk kak 1800:48=37,5; 2100:60=235, To ypo>XallHOCTL BHIIlIe Ha
IIEPBOM Y4YacTKe.

Jns no0bIX ABYX YHCJIOBBIX BBIPAYXKEHHUII MOXXHO YCTAHOBHTDH, PABHBI
WX 3HAYEHUA WIU HET, U eCJH OHM He PaBHLI, TO KAaKoe U3 HUX Oosbllle u
KaKkoe MeHEIe.

PesynbrarT cpaBHEHHS 3HAYC€HUM BbIpa*KE€HUII MOXKHO 3aIlHCATL B BHIE
PaBeHCTBA HUJYM HepaBeHCTBa. Hampumep, pesyisTat CPaBHEHHS YaCTHBIX
1800:48 u 2100:60 MOoxHO 3alIMCATL B BHAE HEPAaBEHCTBA

1800:48 > 2100:60.

Ecnu BbIpa)X€HUA COOEPIKAT NEPEeMEHHbIE, TO AJA PasHbIX 3HAYCHUH
NEepeMEHHBIX PEe3yJbTAT CPABHEHUSA 3HAYEHUH 3TUX BLIPAXKEHUH MOXKET OKa-
3aTbCA PaA3NHUYHLBIM.

CpaBHUM, HanpuMep, 3HA4YEeHUA BuIpa)keHuit 2a u a+4 npu a=0;
4: 10.

Ecnin a=0, o 2a=0 u a+4=4, 7. e. npu a=0 BepHO HepaBEeHCTBO
2a<a+t4.

Ecnim a=4, 10 2a=8 u a+4=8, 1. e. ipu a=4 BepHO PaBEeHCTBO
2a=a+tA4.

Ecnu a=10, o 2a=20 mn a+4=14, 7. e. ipu a=10 BepHO HepaBeH-
cTBO 2a>a+4.

HNuorpa tpebyercA yCTAHOBUTH, MEXKAY KAKMMH YHCJIAMH 3aKJIIOYEHO
3HAYeHHe BBIPAYKEHUSA.

Paccmorpum npumep. IIycTh TP B3BEHIMBAHMK METAJJINYECKOrO IIa-
PHKa YCTAHOBHJIHM, YTO €ro Mmacca Oonslite 86 r, Ho menbme 87 r. ObosHa-
YUM Maccy InapuKa (B rpamMMax) OykBoii m. Torza pesysbTaT B3BeIIMBaHHA
MOXKHO 3anucaTth Tak: m>86 u m< 87, unu unave: 86<m u m <87.

HEI:EME BoipaxeHus, ToXxaecrtea, ypasBHeHus:



JBa HepaBeHCTBa 86 <m u m <87 MOMXHO 3amuCaThk B BHAE IBOHHOrO

HepaBEHCTBa
P 86 < m <87.
HepasenctBo 86 < m <87 uuraror tak: «86 MeHmIIe M M m MeHBIIE
87» — unu Kopoue: «m Goabiue 86 u Menbiie 87».

PaccmoTpuM ellle oguH npuMep. Uncno agHeld B MecAle MeHbine 31 unu
paBHO 31. Ob0oszHaUuUM YyHCIO AHeH B Mecsale OykBoii n. Torpa

n<31 mnu n=31.

BmMmecTo 3Toit 3anmcu OOBLIYHO ONHINYT OXHO HEPABEHCTBO
n<3l
(unTaroT: «n MEHBIIEe MJH paBHO 31»).
Yucno gHeil B mecdrle OoJbllle MJIM pPaBHO 28:
n>28 nnu n=28.
B Takux cinyyasix TakKyKe NUINYT Kopoude:
n=28

(uutaior: «n 6onbine UMK pPaBHO 28»).
Tak Kak n=>28, 1o 28<n.
JdBa HepaBeHCTBa
28<n u n<31

MOXHO 3alllCaTh B BHAE ABOMHOrO HepaBEHCTBA
28<n<3l1.

HepaBeHcTBa, COCTaBJIEHHbIE C MMOMOIBI0O 3HAKOB > U <, Ha3bIBa-
I0T cmpozumMu HepaseHcmMeamu, a HEPaBeHCTBa, COCTaBJICHHLIE C
MIOMOINLIO 3HAKOB 2 U K, HA3LIBAIOT HECMpPOoZUuMU.

§

YnpaxHeHus
47. CpaBHUTe 3HaYe€HUS BHIPAXKEHHII:
a) 2,06-3,05 u 21,28:3,5; B) g+ M 5+
6) 97,2:2,4 u 62— 21,6; r) 16—35 u 15— 2.
48. CpaBHHTE 3HAYEHUSI BBLIPAXXEHUH, HE BBIYHCIAA HX:
a) 562 u 56:; B) 2,1-5,8 u 2,1-1,7;
6) 9:0,6 u 9-0,6; r) 6,13—-7,57 u —6,13+7,57.
49. CpaBHUTEe 3HAYEHHS BBLIpAKEHUI, He BBIYMCJAS HX:
a) 6,16—7,44 u 7,23+8,11; B) 5,7—-3,11 u 5,7—2,16;
6) 24,12 u 24,12:5; r) 65,42 u 65,4:.

& 1. Bepaxerunsn .
11

1



12

50,

CpaBHUTE 3HAYEHMWA BbIPAXEHUMH:

a) 0,7-0,8-0,9 u 0,7+0,8—0,9;  6) %+§— u =

1 111
6 2 8 6°
CpaBHHTE 3HAYEHUSA BHIPAXKEHUM:

a) 9,5—a u 0,5a npu a=3,8; 0; 5;

6) 8- ¢cund4c—5 npu ¢c=1,6; —3; — 6.

. CpaBHHTE 3HAYE€HUS BBIPAIKEHUI:

a) x u —x ipu x=8; 0; —3; 6) x u 100x mpu x=5; 0; —5.

. CpaBHHUTE 3HAYEHUA BLIPAKEHMIA:

a) bm—-0,8 u 0,8m -5 mpu m=—1;
6) ab u a:b nipu a=4,6, b=0,23.

54. BepHo 51 HepaBeHCTBO 2x+5<3x npu x—=4,2; b; 6,567
55. IlpounraiiTe HepaBEHCTBO:
a) 8,1<8,14<8,6;  5) ~900<-839<-800;  g) 12<1,7<1%;
6) 9<9,865< 10; r) —40<—38,7< - 30; ¢) 2,42<22<2,43.
96. 3anumuTe B BHae JBOMHOrO HEPaBEHCTBA:

57.

58.

59.

a) 8 menbime 13 u 13 mennmie 15;

6) 4,1 meunie 4,18 u 4,18 mennIne 4,2;
B) 63,5 Oosnpile 63 U MeHbine 64;

r) —8,1 6oabime —11 u MeHbIIEe — T;

n) a 6onwmie 1,8 u menbile 2,8;

e) x Gonbllle a U MeHbIe b.

IlopbepuTe Karkoe-HUOYADL YHCJIO, 3aKJIOUYEHHOE MEXAY YHCJaMHU:

1 1 3 5
a) 8,6 u 8,7; 6) rRry B) ~3,6 u —3,7; r) iy
PesynbraT sanumiMTe B BHJAE ABOMHOrO HEpPaBeHCTBA.

3anuiinTe B BHAE ABOMHOIO HEepPaBEHCTBA:
a) 0,79 6onpme 0,7 n menbme 0,8;

0) 6% ponbite 6 U Meusblile 7;

B) —4,6 6oabiie —10 u menkiine 0;
r) m Gonbiie —16 u mMeHbIIE — 15;
n) k 6onbme 2,65 u menbie 2,66;
e) y bosnbIle M W MEHBIIE n.

Ha KoopauHaTHOM IPAMOM TOYKaMH OTMedYeHbl Yucja a, b u ¢ (puc. 3).
Vrkamure Ana KadAOd TOYKH COOTBETCTBYIOIEE €M YHCJIO, €CJIM MU3BECT-
HO, 4T0 a>b u c>a. CoctaBbTe U3 4Yucen @, b U ¢ ABOIHOEe HepaBEHCT-
BO C IIOMOII[BIO 3HaKa <.

ILELERR Boipaxeunsa, TOXOECTBA, YpaBHEHUN



X
Puc. 3
60. [IpounTaiiTe HePaBEHCTBO:
a) 7,3<x; B) a>—-10,4; n) 4,4<n<é6,1; K) —H<a<—2;
6) y=>0,83; r) £<0,5; e) 7,6<m<20,8; 3) x<b<y.
61. BepHo 511 HepaBeHCTBO:
a) x<5,3 mpu x=2,7; 5,3; 6;
6) y>4,8 npu y=3,5; 4,8; 7,1;
B) 0,6<x<0,8 mpu x=0,5; 0,6; 0,7; 0,8; 0,9;
r) 2,1<y<2,4 npu y=2,1; 2,2; 2,3; 2,4; 2,57
62. 3anuinTe C MOMOIILIO 3HAKOB HEPABEHCTBA:
a) x MeHbLIIe UJIM PaBHO 8;
6) y 6onbmie unu pasHo O;
B) a Gonbille 5 U MEHBIE HUJIHU PABHO 7;
r) b 6onbnie Moy paBHO —2 M MeHbIe 1.
63. SanuinTe B BUJ€E HepaBEeHCTBA!
a) X — OTPMIIATENILHOE YHCJIO; B) Y — HEOTDHIIATENHLHOE UUCJIO;
6) m — MONOXKUTEJIbHOE YHCJIO; T) 2 — HENOJIOMUTEJIbHOe HYHCJIO.
64. 3anumuTe B BUAE ABOIHOI0 HEepPaBEeHCTBA:
a) x bonawmie wiu paBHo 11 u Mennpme 12;
6) y 6onsme 50 u menbine unu pasHo 100;
B) a 6onpme 350 u menbire 400;
r) b bonbmie uau paBHo — 100 m MeHbIIE MK paBHo — 10.
65. AsTomoOunp «Kurynu» npomen 700 KM 3a x 4, aBroMo6uns «Mock-

67.

68.

Buu» npomien 630 kM 3a y 4. CpaBHUTE cpefHHE CKOPOCTH aBTOMOGH-
nei, ecJiu:

a) x=12,5, y=10,5; 6) x=y=14.

66. CKOJBKO NPOIIEHTOB COCTaBJIAET:

a) yucyo 8 ot uyucyga 200; 6) uucno 2,1 ot umncna 147

B pesynwTare paniMOHATU3AIIMH NPOU3BOACTBA YAAN0CHh COKPATUTHL YKC-
J0 pabouyux Ha KoMOuHare. Bmecto 1600 ux ocranoce 1200. Ha ckonb-
KO IIPOLEHTOB COKPATUJIOCH YHCJI0 pabourx?

Haiinnte 3HadeHNE BbIparKeHHA:

a) 87,6 5,84 +3,95—8,9; B) 1
6) 81—45,34+19,6 +21,75; r) 8

§ 1. Boipaxexns
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169. 3anuuinTe B BHUAE BbIDAXKEHUA:

a) cyMMy YHCJa X U NPOU3BEAEHUA uYucen d U b;
0) uacTHOe OT JEJIeHWsi YHCJia a Ha PasHOCTb 4ucen b u c;
B) MPOM3BEAECHHE CYMMbI YHCEJI X M @ ¥ PA3HOCTH HHceNn X U b.

KOHTpOnbHbIE BONPOCHI

NMpuBeauTe NpUMEP HYUCITIOBOFO BbIPAXEHUS N BbIPAXEHUR C NMEPEMEH-
3 HbiMn.

3 CpaBHnTe 3HayeHus Bbipaxewnin x+3 n 3x npn x=-—4; 1,5; 5.

' MNpuBeovTe NpUMep RBOAHOrO HEpaBeHCTBA W NpouuTaiite ero.

Kak yutartcs 3Hakm > n <7 Kakoe HepaBeHCTBO Ha3biBAETCHA CTPOrnMMm
¥ 1 kakoe HecTpornm? lNpueBegute npumep CTpOroro HepaBeHCTBA, He-
CTpPOroro HepaseHCTBa.

EXN nPEOEPA3OBAHME BbIPAXEHMWIA

4. CeBoucTBa AeUCTBUU HaAO Yucnamm

HanoMHUM OCHOBHBIE CBOMCTBa CJIOXKEHHUA M VYMHOXXEHHUA YHCeJl.

TH M W SRR PR B Wi e B 6 F R L L LT PR o . caiee

1) Ilepemecmumenvroe ceoiicmeo: pis JIOOBIX Yuicen a U b Bep-
HbI PaBEHCTBa

atb=b+a, ab=ba. .
2) CouemameanvHoe ceoilcmeo: ansa MOOLIX uHcen a, b 1 ¢ BepHEI
paBeHCTBa
« (a+b)+c=a+(b+c), (ab)e=a(bc).
3) Pacnpedenumenvroe ceoiicmeo: nns JOOBIX 4YWcesd a, b u ¢
BE€pHO PaBEHCTBO
! a(b+c)=ab+ac.

B e RT Wh A WE o, T wWRS gy ¢ PN E N & Lk R BT DR L A . sy P T N

EE7EEEN
PN

F e e

Uz IepeMecCTHuTEeJILHOIrc U codYeTaTeqIbHOro CBOMCTB CJIOXKE€HUSA caenyer.

¢ B M0G0 cymMMe MOMHO KaK YroflHO MHepecTaBiAThL ClaraeMsie M °
HPOH3BOJIEHBIM 00pa3oM OOBeIUHATL WX B I'PYIIIHL.

s ¥ e L T T T AT R S . P -, . R S T SN 3

I ELEENR BoipaxeHns, Toxaoectsa, ypasHeHns



IIpumep 1. Beruucoum cymmy 1,23+ 13,5+4,27.
> IIna aTtoro yao0HO o0bequHUTH NEPBOE cjaraeMoe ¢ TpeTbuM. llonyuum
1,23+13,56+4,27=(1,23 +4,27)+13,5=5,5+13,5=19. <
N3 mepeMecTHUTENBHOrO M COYETATENILHOTO CBOMCTB YMHOMKEHHA CJe-
AVyerT:

i T R S s

B JII0OOM IPOM3BENEHHN MOXHO KAK YTOAHO NEepPeCTaBJIATL MHOMH-
TETW ¥ IMPOM3BOJLHBIM 00pa3oM O0BEAMHSATHL MX B IPYNIObL.

L)

Y
B T |

IIpumep 2. Haiizem 3Hauenue npowmsBeaeHus 1,8-0,25-64-0,5.

P O0beaNHHB IEePBBIM MHOMKMTEJH C YeTBEPTHIM, & BTOPOM — € TPETBHHM,
MOJIYyUUM

1,8-0,25-64-0,5=(1,8-0,5)-(0,25-64)=0,9-16=14,4. <

PacnpenenutesbHOE CBOMCTBO CIpaBeAIMBO H B TOM CJIydyae, KOr[a 4nc-
JIO YMHOJXKAaeTCA Ha CYyMMy Tpex H 0ojliee ClaraeMsbIX.
Hanpumep, ana nwob6eix uucen a, b, ¢ u d BepHO PaBEHCTBO

a(b+c+d)=ab+ac+ad.

Mgl 3HaeM, YTO BBIUMTAHHE MOXKHO 3aMEHHTH CJIOXKEHNeM, NPubaBHB K
YMEHBIIIAEeMOMY YHCJIO, ITPOTUBOMIOJIOMKHOE BLEIYHUTAEMOMY:

a—b=a+(—0b).

970 mo3BOJIsieT YMCJIOBOE BbIpaskKeHNe BUAA @ —b cuMTaTh CyMMOM Yu-
ces1 @ U —b, 4YKNCNIOBOe BhHIpa)KeHHe Bupa a+b—c—d cuutate cymMMOH
yucena a, b, —¢, —d u 1. 1. PaccMOTpeHHbIe CBOMCTBA AEMCTBHH cIpa-
BEAJIUBBI U AJIA TAKHX CYMM.

IIpumep 3. Haiizem 3Hayenme Buipakenusa 3,27—6,5—2,5+1,73.

> OTO BRIpaXKeHHe sBiIAEeTCA cyMmMmoii uucen 3,27, —6,5, —2,b u 1,73.
IIpuMeHUuB CBOMCTBA CJIOMKEHUSH, IOJyUYUM

3,27-6,5—2,5+1,73=(3,27+1,73)+(~ 6,5 —2,5)=5+(~9)=—4. <

5

1
IIpumep 4. Boiuvcium npoussenenne 36 - (—4— —18)

1 5 1
» MHOMXUTENDb 2 1g MOXHO pacCMaTpHBaTL KAaK CyMMy 4YHCenl

5 o
M —7g- Hcnonbaysa pacupeaenuTeNbHOE CBOMCTBO YMHOMXEHU A, MOJIyUUM

1 53\ 1 5 _
36-(;—5)=36-5—36-=9—-10=—1. <

& 2. Npeobpaszosalne BLIPAXEHNA

15



YnpaXxHeHus

70. Kakue cBolicTBa AEHCTBUMH IO3BOJIAIOT, HE BBINOJHSA BLIYUCJIEHHH, yT-
BEPYKAATH, YTO BEPHO PaBEHCTBO:

a) 247+35=35+1+247; B) 14+(16+97)=(14+16)+97;

6) 84-19=19-84; r) 25-(4+7)=25-4+25-7?
71. Beiurcainte mHaubojiee parUMOHAJBHBIM CIIOCODOM:

a) 3,17+10,2+0,83+9,8; B) 15,21 -3,9—4,7+6,79;

6) 4,11 +15,5+0,89+4,4; r) —4,27+3,8—5,73—3,3.
72. Haligute 3HaueHUE BBIPAXKCHUSA:

a) 8,91+ 25,7+1,09; B) 7,15—9,42+12,85—0,58;

6) 6,64+ 7,12+2,88; r) 18,9-6,8—5,2—4,1.

73. BrinosniHuTE pfefictBUe M OOBACHUTE, KaKKe CBOMCTBa CJIOMeHUSA ObIIU
OpU 3TOM HCIOJIL30BAHLI:

1 3 5 1
a) bg+13; 6) 19, +105.

74. HailiguTe 3HayeHNE BLIPAMKEHUA:

a) 52 22 +11- 42; 6) 82— 6> -22+1..
75. Briuucaure HauGoJsiee parMOHaJbLHBIM CIIOCODOM:
a) 50-1,34-0,2; B) 25-(—15,8)-4;
6) —75,7-0,5- 20; r) 0,47-0,4-25.
76. Ucnonbaya pacnpepenuTeNbHOEe CBOMCTBO YMHOXKEHUS, BBINIOJIHUTE HEM-
CTBUE:
a) 3¢-5; 6) 723, B) 22 10; r) 64—
77. Hajinute 3HaueHHWE BbIPa>Ke€HHA:
a) 3,56-6,8+3,56-3,2; 6) 12,4-14,3—-12,4-4,3.
78. Briuucaure:
a) 15,7-3,09+15,7-2,91; 6) 4,03-27,9-17,9-4,03.

MYXAMMEA BEH MYCA AJIb-XOPE3MW (787 — ok.
850) — cpegHea3umnarcknin MarteMaTrmk 1 acTtpoHom. Hanu-
can ocHosononarawwime Tpakrartsl No apudmeTnke u an-
rebpe, KOTOpbie oka3ann DONLLWOE BAUSHUE Ha Pa3BUTUE
matematuku. OH Bnepsble otaenun anrebpy ot apudme-
TUKM N CTan paccMaTpuBaTb €€ Kak CamMOCTOATENbHuIN
rnpegMer.

GE:-ERE BoipaxeHna, TOXOeCTBa, ypaBHEHUS
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79. Joka)xurte, UTO:
a) cymma 24-17+17-6 penutca Ha 5;
6) cymma 34-85+34-36 genurcs Ha 11,

n

80. Ina merckoro caga Kynuau 5 HaOopoB KapaHzamed u 10 aapb6omoB
ans pucoBanusa. HabGop kapampame# crout a pybneii, a aapbb0oM CTOUT
b pyoneii. KakoBa cTOMMOCTE HOKYIKH?

81. ABTomMobunb aBuranca t 4 co cKopocTeio 60 KM/4 U p 4 CO CKOPOCTBIO
50 km/4. KakoBa cpeaHss CKOpPOCTh aBTOMOOHIA?

1 1
82. Pacrnonoxxute yucia 63; 6,3; 67 B nopsigiKe BospacTaHusi. OTBeT 3a-
NUIIKUTE B BHJAE ABOMHOrO HEPaBEHCTBA.

83. HaiiguTe KOOpAWHATHI TOYEK, OTMEYEHHBIX HA KOOPAWHATHON NPAMOMH
(puc. 4).

l?l C D A

1
1 Y !

Puc. 4

84. OrMeTbTe HA KOOPAUHATHOM INpPsiMOM TOYKH, COOTBETCTBYIOIME UKCJIAM
1,4; —1,7; 0,8; —1,2.

5. ToxpecrTBa. ToXxaecTBeHHblIe nNpeodSpa3zoBaHua
Bbipa>xeHun

Haiigem 3Hayenus Boipakenuil 3(x+y) u 3x+3y npu x=05, y=4:

3(x+y)=3(5+4)=3-9=21,
3x+3y=3-5+3-4=15+12=2".

Msr monyyusiv OgUH U TOT e peldyiabrar. U8 pacnpeaenuTenbHOro
CBOMCTBA CJIEAYET, YTO BOOOIE MpH JIOObIX SHAYCHUAX IIEPEMEHHBIX 3HAYe-
HUA BhIpaxeHU 3(x+y) u 3x+3y paBHHL

PaccmoTpuM Tenepk BeipakeHUs 2x+y wm 2xy. Illpu x=1, y=2 oHH
IIPUHUMAIOT PaBHbICE 3HAYEHWHA:

2xty=2-1+2=4,
2xy=2-1-2=4.

OnHaKO MOXHO YyKas3aTh TaKWe 3HAUEHUs X U Y, IIPH KOTOPHIX
3HAYEHUS ITUX BHIPAXXE€HUM He paBHBI. Hanpumep, ecau x=3, y=4, TO

2x+y=2-3+4=10,
2xy=2-3-4=24.

§ 2. lMNMpeobpasoeaHue BbipaxeHun l 17
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S I L T R T S I PR ¢t

Onpenenexnve. [Ipa BRIpAXKEHUA, 3HAYEHUS KOTOPBIX paBHEI
. OpH mobhIX 3HAYEHMSX HEePEMEHHBIX, HASLIBAIOTCHA TOXKJECTBEHHO :
, DaBHBIMH.

e o 3T R e S € Sl P S G U I, BOR R Jo A QRIS it Pl f T T T " BN IV SRVE SV st 0 Beeede
Sdediain Bad - Wi IR ¢4 ae LA T b FAL A o SNUOFE F

Bripaxkenusa 3(x +y) m 3x + 3y ABNAIOTCA TOXJAECTBEHHO PaBHBIMH, a
BRIpaYKeHUdA 2x +y ¥ 2xy He ABIAIOTCH TOMXKIAECTBEHHO DPABHBIMH.

PaBernctBO 3(x+y)=3x+ 3y BepHO nmpM JIOGHIX 3HayeHnax x M y. Ta-
KM€ pAaBEHCTBA HA3BLIBAIOTCHA MoXcdecmeamu.

P R T T e T TR Pl A N PR e LA LI T PR Rt PN S FE L R R B ST B

OnpenenexHue. PasescTBo, BepHoe OpH JNIOOBIX 3HAYECHHAX Ie-
¢ PEMEHHBIX, HA3LIBAETCH TOMKAECTBOM!.

e g SRR Bl - L D L I I T 2 P A YU R T A RO S g e e

4
H

P

o - s
Ky ed MG M W

ToxaecTBAMM CUHTAIOT M BEPHEIE UMCJIOBBIE PABEHCTBA.
C mpumepaMM TOXJECTB BBl yiKe BCTpedaanch. Tak, TOMXAECTBAMH

SAIBJISIOTCA PaBEHCTBa, BRIpAXKalOlllNe OCHOBHBIE CBOICTBAa AEeHCTBHHA Haj
YUCJIaMM:

atb=b+a, (a+b)+c=a+(b+o),
ab=ba, (ab)c=a(bc), a(b+c)=ab+ac.

Mo2kHO MpWBECTH M APYrve NpHMEphI TOXKAECTB:
at+0=a, at(—a)=0, a-b=a+(—0b),
a-1=a, a-(—b)=-ab, (—a)(—b)=ab.
Y7106kl HallTH 3HAYEHHE BHIDAXKEHUSA XY — XZ IPH 33aJaHHBIX 3HAYEHM-
X X, Y ¥ 2, HAAO BHIIOJHHUTL TpPM AeiicrBnAa. Hampmmep, npn x=2,3,
y=0,8, 2=0,2 nonyuaem
xy—xz2=2,3-0,8—-2,3-0,2=1,84-0,46=1,38.

IJTOT Pe3yJbTAT MOXKHO IOJYYHUTH, BBLIIIOJHHAB JININL ABa AEHCTBHHA, €C-
JIA BOCIIOJIL30BAThCH BhIpaKeHHeM X(Y —z), TOXKAECTBEHHO PaBHLIM BhIpajxe-
HUIO XY —X2:

x(y—2)=2,3(0,8—-0,2)=2,3-0,6=1,38.

MB1 yonpoCTHNIM BHIYHCJIEHWS, 3aMEHHUB BLIDAXKE€HME XY — X2 TOXKHAECT-
BEHHO PaBHBEIM BhIpaXxeumem Xx(y —z).

I A L A T T T T T LT Y LI S D N L

3aMeHy OINHOrO BHIPDAYKEHMA JAPYIUM, TOXKIZECTBEHHO PABHEIM €My
BBIpaXKeHHEM, Ha3LIBAIOT moxdecmeennbim npeobpa3oearuem HIN
OPOCTO Npeofpa308aHuEM BHIPAKEHHWA. '

L TR L B T A . I TR R I N S R R R R

1B panbpHeiilieM NOHATHS «TOMAECTBEHHO PABHEIE BBIPAXKEHUS» M «TOMKAECT-
BO» OyZyT YTOYHEHHI.

HELERE Boipaxkenus, TOXOeCTBa, YpaBHEHUs



To)xaecTBeHHEIE NIPeOOPA30BaAHMA BBIPAXKEHMI C NepeMEHHBIMH BBIIIOJI-
HAKTCA Ha OCHOBE CBOMCTB JA€HCTBHMH HaJ 4YMCJIaMH.

ToxgecTBeHHbIE NPe0OPA30BAHMA BBIPAMKEHWH IIMPOKO LIPHMEHSAIOTCH
IPH BBIYMCJIEHNM 3HAYEHMUI BBIPAXXEHMHA M pelleHnH ApPyrux 3ajau. Heko-
TOpPhLIE€ TOMKJECTBEHHBIE NPeobpa3oBaHNA BAM yiKe€ IIPHMXOANJIOCH BBHIIOJIHATD,
HAIIpMIMep NpHBefeHNe NOAOOHBIX cJIaraeMbIX, pacKpeiTHe cKoOox. Hamom-
HUM IIPABMJIA BBIIIOJHEHMSA STHNX Npeobpa30BaAHUA:

R T L I R T E
[ 3
5

yT0OBl HPHBECTH NOAOOHBIE CJIATAE€MBlE, HAJA0 CJIOKMUTH MX KO3(-
¢dbHIINEeHTH M pe3yJbTaT YMHOMKHMTHL Ha OOIIyi0 OYKBEHHYIO 4YaCTh;

ecJIM mepeji CKOOKaMH CTOMT 3HAK <«ILIIOC», TO CKOOKM MOXKHO OIy-
CTHTb, COXPAHMB 3HAK KayXAOT'0 CJIaraeMoro, 3aKJIIDUEHHOr'o B
CKOOKH;

P

¢ €cJM mepes CKOOKAMM CTOMT 3HAK «MHMHYC», TO CKOOKH MOJKHO ,
! ONYCTHTh, M3MEHMB 3HAK KAaMJOro CJIaraeMoro, 3akJIIDUYEHHOIrO B
. CKODKH.

P PP T omy x v #

IIpumep 1. IIpuBegem moaobHElEe ciaraemMble B cymMme Hx +2x — 3x.

» BocmoosibdyeMcs IpPaBHJIOM IPHUBEACHNA HOAOOHEIX cjiaraeMblxX:
Bbx+2x—3x=(b+2—-3)x=4x. <
JT0 npeobpasoBaHNEe OCHOBAHO Ha pacIpeAeMTEJIbHOM CBOMCTBE YMHO-
JKEeHMA.
Ilpnmep 2. Packpoem ckobkn B BeIpakeHun 2a-+(b—3c).

P IIpnMeEMM IPaBHJIO PACKPHEITHA CKOGOK, II€pes KOTOPBIMH CTOHUT 3HAK
«IIJIFOC» .
2a+(b—3c)=2a+b—3c. <

ITposeseriHoe mpeoOpasoBaHHEe OCHOBAHO Ha COYETATEJBHOM CBOMCTBE
CJIOIKEHHUA.
IIpumep 3. PackpoeMm ckOOKM B BeIpaskeHnn a—(4b—c).

» Bocmoosbsyemcs HpaBHJIOM PAaCKPBITHA CKOOOK, IIepel KOTOPLIMH CTOMUT
3HAK «MHHYC»:
a—(4b—c)=a—4b+c. <

BrimmosiHeHHOe mpeoOpasoBaHye OCHOBAHO Ha pacIpefesIMTeJIbHOM CBOM-
CTBE YMHOJKE€HHS M COYeTATeJIbHOM cBOilcTBe cyiodkeHns. IIokarkem 3ToO.
IlpencraBnM B JaHHOM BBIpa)XeHHM BTOpoe cyaraemoe —(4b—c) B Buae mpo-
n3eeneunsa (—1)(4b—-c):

a—(4b—c)=a+(—1)4b—c).
IIprMeHNB yKasaHHBIE CBOMCTBA AEHCTBHHA, HOJIYyYMM
a—(4b—c)=a+(—1)4b—c)=a+(—4b+c)=a—4b+c.

& 2. NpeobpasopaHne BoLIPAXKCHUINA
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YnpaXHeHus

85,

£

Kakue cpoiicTBa meMicTBHE IO3BOJIAIOT YTBEPIKAATH, UTO TOXAECTBEHHO
PaBHBI BHIPAXKEHUA:

a) ab+16¢ n 16¢c+ab; B) xy+3 n 3+xy;
0) (a+2)+x n at+(2+x); r) 5(b+c) n Hb+5c?
. SBIAIOTCA I TOMKJIECTBEHHO PABHBIMH BBIPAXKEHMA:

a) (2a)(7b) n 14ab; B) X— Y B Y—X;
6) —2a+2a n 0; r) (x—y) u (y—x)??

87. SIBnaAroTCA JIN TOMKAECTBEHHO PABHBIMM BHIPAKEHHS:
a) 2+8ba u 8ab+2; B) (a+b)-0 u a+t+b;
6) 2x+7 n 2(x+7); r) (atb)-2 u 2a+2b?

88.

89.

90.

91.

92.

93.

94.

95.

Kakwne cBoiicTBa AelCTBHII IO3BOJIAIOT YTBEP:KAAThb, UTO HAHHOE paBeH-
CTBO SABJIAE€TCA TOXJAECTBOM:

a) 12(a—4)=12a—48; 0) (x —x)a=07?

Kakxoe 13 JaHHLIX PaBEHCTB He SBJIAETCH TOXXIAECTBOM?
1. 6(x —y)=6x—6y 3. 3a—4=a+(2a—4)
2. 25(a—a)=25 4. 0,3a-5b=1,5ab
YopocTuTe BblparkeHHe, MCINOJbL3ysA INEePEMECTUTEIILHOE M COYEeTATEeJHHOe
CBOHCTBa YMHOMeHHS:
a) —6,2a-5; B) 0,3x-(—12y);
6) 4c-(—1,25); r) —0,1b-(—2,3c).

¥YnpocTTe BHIparkeHHe:
a) 1,6-(—0,2n); 06) —6,4a-(—5c).

IIpeobpasyiiTe BblpaxeHHE B TOMOECTBEHHO pPaBHOE, MCIIOJL3yA pacmpe-
IEeJINTEIbHOE CBOMCTBO YMHOMKEHHA:

a) 1(x—y); B) —23-(2a—3b+1);

0) (a—4b)- 3; r) 1,5-(—3x+4y—52).

3aMeHNTEe BBIPAXKEHHE TOKAECTBEHHO DABHBIM, MCIIOJL3yHA Paclpenesu-
TeJIbHOE€ CBOMCTBO YMHOMEHHA:

a) 1,2-(5—a); B) 2,6-(4x—6y—2);

6) (m—4x)-(—6); r) —0,1-(100a+10b— 7).
Cpeau BeIpaxkenuit 2(b—a), —2(a—b), —2a—2b, —2a+2b HakiguTe TE,
KOTOPbI€ TOMKAECTBEHHO PAaABHBI BRIpaj)XcHHio 2b— 2a.

IlpnBennTe mogobHBIE coiaraeMble:

a) ba+27a-a; B) 6x—14--13x+ 26;
6) 12b—17b—b; r) ~8—y+17—10y.

0 ILET:ERE BoipakeHus, TOXAECTRA, ypasHEHUA
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96. IIpuBegure monoOHBIE CJIaTaeMble:

a) 13a+2b—2a—b; B) —5,la—4b—4,9a+b;
6) 41x—H8x+ 6y —y; r) 7,5x+y—8,5x —3,5y.
97. IlpmeeanTe nopoOHBIE craraemMble:
a) 8x—6y+ Tx—2y; B) 3,5b—2,4¢—0,6c—0,7b;
6) 27p+ 14q—16p— 3q; r) 1,6a+4x—2,8a— 7,bx.
98. PackpoiiTe CKOOKH:
a) x+(b+c+d—m); B) xt+ty—(bt+tc—m);
6) a—(b—c—d); r) x+(a—b)—(c+d).
99. Sanumute 63 CKOOOK BRIpaXKeHHe:
a) m+(a—k—b); B) x+ta+(m—2);
6) m—(a—k—Db); r)a—(b—c)+(m+n).
100. YopoctuTe BHIpajsKeHHeE:
a) 5—(a—3); B) 64— (14+ 7x);
6) 7+(12—-2b); r) 38+(12p—8).
101. PackpoiiTte cKOOKN W mIpuBeTe NOHOOHBIE CJaraeMbi€:
a) x+(2x+0,5); B) 4a—(a+ 6);
6) 3x—(x—2); r) 6b+(10—4,5b).

102. VopocTuTe BbIpaxkeHHe M HalJnTe ero sHaAUYCHUE:
a) (bx—1)—(2—8x) npu x=0,75;
6) (6—2x)+ (15— 3x) upn x=-0,2;
B) 12+ 7x—(1—3x) npn x=—1,7;
r) 37— (x—16)+(11x—53) upn x=-—0,08.

103. YuopocTtuTe BbIpakeHye:

a) (x—1)+(12—7,5x); r) b—(4—2b)+(3b—1);
6) (2p+1,9)—(7—p); Ry (ytd)+(y—4);
B) (3—0,4a)—(10—0,8qa); e) 4x— (1 —2x)+(2x—17).
104. Joxaxknte, 4TO mpH J0ObOOM @ 3HadYeHHE BoIpaxkeHnsa 3(a+2)— 3a
paBHO 6.
105. PackpoiiTe ckOOKM M mpMBennTe NOAOOHBIC CJaraeMbie:
a) 3(6—5x)+17x—10; r) 2(7,83—1,6a)+3,2a—9,6;
6) 8(3y+4)— 29y +14; n) —5(0,3b+1,7)+12,5—8,5b;
B) 7(22—3)+6z2—12; e) —4(3,3—8c)+4,8c+5,2.

106. YuopoctuTe BblpaxkeHHe M HalijuTe €ro sHaveHHe:

a) 0,6(p—3)+p+2 upn p=0,5;
6) 4(0,5¢ - 6)—14¢+21 npu ¢= ..
§ 2. NpeobpazosaHne BblpaxeHun i 21
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CocraBbT€ BbIpaXKeHHE II0 YCJIOBHIO 38484 M YIPOCTHTE €ro:
a) Urope umeer Tpu ann6oma ¢ mapkaMu. B mepsom anbbome Haxo-
OUTCA @ MapoK, BO BTopoM — Ha 15 mapok Gonplie, yem B 1IEPBOM, a
B TpeTbeM — BTpoe 6oJbile, YeM BO BTOPOM. CKOJIBKO BCEro MapokK
HaXOAUTCH B Tpex ajnbomax?

6) Ilerp npuoOpen 8 6uneToB jotTepen «Hagexpa» m 6 GumeTos Jjore-
pen «Yzada». Buner notepen «¥Ypgaua» CTOMJ @ Pp., a jorepen «Ha-
nexxaa» 6bu1 Ha 10% moposke. HailijnTe ¢TOMMOCTH HIOKYIIKH.

CpaBHHNTE 3HAYEHMSA BBIPDAKEHWIH, HE BBIUYHCIAA HX:
a) 126——n 126-——-' B)37"‘—H37
6) +—5 M g5 r) 5,6:2,5 n 5,6-2,5.

OTBeT 3annmme B BHJI€ HEpaBEHCTBA.

TexHNUEeCKOe NEPEBOOPYEHHE IeXa MO3BOJNNJIO BBINYCKATH B CYTKH
180 ctapkoB BmecTto 160. Ha CKOJMBKO MpPOLEHTOB HNOBBICHJICH BBINYCK
CTAHKOB B CYTKH?

OTrmeTbTe Ha KOOPAMHATHOM IMPAMOIl TOYKH, COOTBETCTBYIOILHE UMC-
aam: —3,9; 2,6; —0,7; 3,2; —1,5; 1,25.

KoHTpOnbHbIE BOMPOCHI

Coopmynupyiite nepemectUtensHoe u coYeTaTteNnstHOe CBOWCTBA Cho-
XEHNA U YMHOXEHUS, pacnpenenuTensHoe CBOWMCTBO YMHOXEHUS.

Kakue sbipaxeHns Has3biBalOTCA TOXAECTBEHHO paeHuiMn? [MpynBepute
NPUMEP TOXAECTBEHHO PaBHLIX BbIPAXEHUIA.

Kakoe paBeHCTBO HaaniBaeTcs ToXaecrsom? lNpuBegute npumep TOX-
necTea.

EEN) yPABHEHMSI C OAHON NEPEMEHHOV

6. YpaBHeHe U ero KOpHu

Pacemorpum zamauy: «Ha Hum)Heit nmonxe B 4 pasa 00JbBIIEe KHUT, YEM

Ha BepxHeii. Ecin ¢ HMKHEHR MOJKM IMepecTaBUTh HA BEPXHIOK 15 KHuUT, TO

KHHAT

Ha TOAKAaX CcTaHeT NOpoBHY. CKOJIBKO KHHUT Ha BEpXHeil mojake?»

WELERE BoipaxerHusi, TOXOecTsa, ypagHeHws



O60o3saunM OYKBOH X 4YHCJIO KHUI' Ha BepXHel mnoake. Torma 4ucio
KHHUI' Ha HMXKHell noJiKke paBHO 4x. Ecan ¢ HHMHell NOJKH IepecTaBUTh Ha
BEPXHIOI0 15 KHMI, TO Ha HMKHell mmoJyike ocrtaHeTcsa 4x —15 KHUr, a Ha BepxX-
Heli O6yaer x + 15 kHur. Ilo ycioBmio 3agauym mocjie TAKOM II€pEeCTAHOBKH
KHHUT Ha MOJIKAX OKa’)eTcs IMOPOBHY. 3HAYHT,

4x—15=x+15.

Y106 HANTU HEM3BECTHOE YHCIO KHHI, MBI COCTABMJIM PAaBEHCTBO, CO-
Iep:kallee nepeMesEHy0. TaKkre paBEeHCTBa Ha3bLIBAIOT YPABHEHUAMU C OOHOIL
nepemeHHOU WIHN YDABHEHHMAMH € OJAHHM HEHU3BECTHBIM.

Ham BHaao HaiiThm 4ymcejo, IpM IMOACTAHOBKE KOTOPOIO BMECTO X B ypaB-
HeHrne 4x—15=x+15 mosyuaeTca BepHOE PaBEeHCTBO. TaKoe YHCJIO HA3bIBa-
0T peuieHuem YpaBHeHUA WIN HKOPHeM YPABHEHUS.

Onpepnenevve. KopEeM ypaBHEHHS Ha3HIBAETCHA 3HAYEHHE

nepeMeHHO, MPM KOTOpOM ypaBHEHHE ofOpaimjaeTcs B BEPHOe pa-
BEHCTBO.

Uz ypaBHeHusA
4x—15=x+15

HaXO0ANM, YTO
4x—x=15+15,
3x =30,
x=10.

YpaBueHne 4x—15=x-+15 nmeer ognH KopeHb — uuncao 10.

Mo>xHO HIpHBECTH TPHMEPHl YPaBHEHHIl, KOTOpble MMEIOT [ABa, TPH H
6osiee KOpHelli MM He MMeIOT KOpHeii.

Tak, ypassHenne (x—4)(x—5)(x—6)=0 umeer Tpu kKoOpHA: 4, 5 n 6.
JlefiCTBATEILHO, KAXKAOE M3 3THUX YKcesJ o0palaeT B HyJIb OOUH M3 MHOMKM-
Tesiell mpounssegeHnsa (x —4)(x —5)(x —6), a 3HAUHAT, ¥ CAMO HIPOHU3BEHEHME.
IIpn go60M ppyroM 3HAYEHMM X HM OAMH M3 MHOKHTeJeii B Hyab He obpa-
IaeTcsi, a 3HAYAT, He oOpaljaerca B HyJb M NPOU3BEeJEHUE. YpaBHEHHE
x+2=x He MMeeT KOPHeil, TaK KaK npH JioOOM 3HaYeHHMH X JieBas 4YacThb
ypaBHEHHs Ha 2 6osblie ero IpaBOil YacTH.

g ORI, e et e SRR R Rl e NEE 5] - PETP 2omas e P T e PR Y

. PemmTh ypasBHeHHe — 3HAYUT HAWTH BCe €ro KODHM HWJIM JOKAa-

E L4

i 3aTh, YTO KOPHEHi HET.

’,‘—- R I T S Tfedl e RO S e WA s To0 ety s agheh St
VpaBHeHNe x>=4 umeer gBa KOpPHA — uuciga 2 1 — 2. YpaBHeHMe

(x—2)(x+ 2)=0 Takike mMeeT KOpHH 2 m — 2. YpaBHE€HHs, MMeEKIINE OLHU
U Te K€ KOPHH, Ha3LIBAIOT PABHOCUJIbHbIMU YPABHEHUAMU. YPDABHEHUSA, He
MMeIoNe KOopHei, TaKe CUYUTAIOT PaBHOCHJILHBIMH.

& 3. YpasheHusa ¢ 0HOU NEpeMeRHOn
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ITpu peilieHMM YpaBHEHHWH HCHOJIB3YVIOTCA CHEAYIOIMe CBOHCTBA:

RER v wr e .ov I N G - s L R T L R LG R T P S T

€CJI1 B YPaBHEHMU MEPEHECTU CJyaraeMoe U3 OHHOW YacTH B JApPYy-
ryi0, USMEHHB €ro 3HaK, TO IOJYYUTCA YPaBHEHHME, PABHOCHUJIBLHOE
JAaHHOMY,

ecsii 00e YacTH ypaBHEHHsI YMHOXKHThL WIH PasfejiMTh HA OOHO H
TO K€ OTJIMYHOE OT HYJA YHUCJO, TO IMOJYYMTCS ypaBHEHUE, PaB-
HOCHJILHOE JaHHOMY.

Hanpumep, paBHOCMJIBHBI ypaBHeHMs Sx=2x+7 u bx —2x=7, paBHO-
CHJILHBI TAKKe ypaBHeHMA 6x=2x+8 u 3x=x+4.

YKasaHHbie CBOMCTBA YPAaBHEHHN MOXKHO IOKAasaTh, ONMpPAasACh HA CBOHN-
CTBA YHCJIOBBIX PABEHCTB: €CJIM K 00eMM YacTHAM BEpPHOro paBeHCTBa npuba-
BMTBh OJHO W TO YK€ YHCJIO MJIM 00€ YacTH BEPHOIO PABEHCTBA YMHOMKHUTH HJIN
paszesnuTk HA OJHO M TO K€ OTJIMYHOE OT HYJIA YMCJIO, TO MOJYYUTCH BEp-
HO€ PaBEHCTBO.

YnpaxHeHmsa

111. fIBnsercsa sn yHciao 3 KOPHEM ypaBHEHMSA:
a) 5(2x—1)=8x+1; 6) (x—4)(x+4)=T77

112. Kaxwe n3 uncen —2, —1, 0, 2, 3 aABNAIOTCA KOPHAMH yDaBHEHMS:
a) x?=10-3x; 6) x(x*—T7)=6?

113, fIBnsieTcss M KOpHeM ypaBHeHMsi x(x—95)=6 umciyo:
a) 1; 6) —1; B) 6; r) —67

114. oxaxkuTe, 4TO Kaxjaoe n3 uucea 7, —3 u 0 aBisercs KopHeM ypas-
HeHnsa x(x+3)x—T7)=0.

115. JlokaxxuTe, 4TO Kaxpoe U3 uucesa 1,2 m —1,2 aBiasiercs KOpHeM ypas-
Heumsa x2=1,44.

116. orkaxkure, 4TO:

a) KopHem ypaBHeumnsa 1,4(y+5)=7+1,4y saBnserca aiob6oe YMCIO;
0) ypaBHeHHe Yy —3 =Y He ¥MMeeT KOpHei.

117. Nveer M KOPHM ypaBHEHHE:
a) 2x+3=2x +8; 0) 2y=y?
118. Kakoe 13 ypaBHEHUi1 He MMeeT KOpHEeiH?

1. 2(x+3)=2x+6 3. 4(c—2)=3c—-6
2. 2y=4y 4. 3x+11=3(x+4)

119. CocraBbTe Kakoe-HHOyAb YpaBHEHME, KOPHEM KOTOPOTO SIBIAETCSA 4YMC-
J0: a) 8; 0) —12.

LEL:EEE Boipaxenua, Toxaecrga, ypaBHEHWA



120. Umeer M1 ypaBHEHNE KOPHHM M CKOJIBKO:
a) [x|=1; 6) |x|=0; B) |x|=—5; r) |x[=1,38?

121. 3amennre:
a) ypaBeEenne (0,3x=—4 paBHOCMJIBHLIM YPaBHEHHEM C IIeJIBIMH K03(-
dnnyeHTamMmn;
0) ypaBHenne 5x—4 =21 paBHOCHJIbFHBIM YPABHEHHEM BHJa ax=>b, rae
a n b — HekoTOpBIEe yuCHA.

[T P T
122. YopocTuTe BbIpaKe€HHE: * Pl AT il :
NS N o al S PR i
a) 0,4(7x—2)—1,6+1,7x; _ {B?_; T M T
6) (1,2a—4)+(40-4,8a); T LT T
B) 2,5(4~38y)—y+2,3; A e
r) (14—3,6b)—(12+10,4b). Db :0 } o |l ',-xi
123. HaiinuTe  3HaYeHHe  BHIPAKEHHUS +_~I~ _ pj__ ”14'
. 8(3-3,5m)-20+23m mpm m=2,5; ' i | oy
1,2; 40. TLier LT Do ‘
124. Ha rooparHaTHOil mockoctu (puc. 5) _J_"'_"_ "J_m*"_‘” 47
orMeueHsl TOUkKn A, B, C, D, E un F.
o Puc. 5
HalimvTe nx KOOpAHMHATHI.
125. OtMerbTe B KOODAMHATHON IIJIOCKOCTH TOYKH A(—4; —2), B(0; —3),
C@3; —3), D(—2; 0), E(—1; 5), F(0; 1).

7. JlnHenHOe ypaBHEHue C OAHOM NMepemMeHHOM

Kaxgoe w3 ypaBHeHu#i bx=—4, —0,2x=0, ~x=- 6,5 nMeer BUIJ
ax=>b, rne x — 1nepeMeHHas, a 1 b — uwncna. B mepBom ypaBHeHHH a =5,
b=—4, Bo BTOpOoM a=-0,2, b=0, B TpeTteem a=-1, b=—-6,5.

Taxkue ypaBHEHWS HA3LIBAKOT JUHEUHLIMU YPAGHEHUAMU C OOHOL nepe-
MEHHOU.

o VORI TR LRI W VA ot T WA MUl R ST N IS Ve FATa G AT 50 e Rt ST MR e e R 0 L wv N v nTonE e wAse et o FOT

Onpepenexve. YpaBHeHne Buja ax==»b, rge x — mepeMeHHad,
! @ B b — HEKOTOphIE YMCJia, HASKIBACTCHA JMHEHHEBEIM YpPaBHEHHEM C
OIHOM NnepeMeBHOMH.

S ke AL LA N s e et s o bt RS LRI R T T O SR TORR T NI Y S ELSE 22
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BbiscHNM, CKOJIBKO KOpHell MOKeT MMeTh JIMHelHoe ypaBHEHUE.
Paccmorpum ypaBHeHHe ax =b, B KOTOPOM KO3(Q(}DUIIMEHT a HEe paBeH

b
HyJw. Pasznenns obe 4yacTH YpaBHEeHWs HA @, MOJYUYAM x=" 3uauynT, JM-

o o b
HeilHoe ypaBHeHMe ax=b, B KoTtopom a#0, nmeeT eIMHCTBEeHHbI KOPEHb -

& 3. YpaBHenuss ¢ ooHOM nepemMeHHONn
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PaccmorpuM ypaBHeHue ax=b, y Koroporo koagduiuueHT @ paBeH HYy-

a10. Ecoit a=0 n b#0, 10 ypaBHeHne ax=>b He nMeeT KOpHEH, TaKk KaK pa-
peHCTBO Ox =0 He ABJsETCA BEePHLIM HH npn KakoMm X. Ecim a=0 n =0,
1O J1060€e 3HAYEeHHEe X SABJfeTCS KOPHEM YpaBHEHMS, TAK KaK PaBEHCTBO
Ox=0 BepeO mpy J06oM X.

PRI - . - e cn e o - -~ B - -

JIuneitnoe ypaBHeHMe ax=b npu a#(0 mmeeT OfuH KODEHb, NPH
a=0 n b#0 He mmeeT KopHeil, npn a=0 1 b=0 nmeer GeckoHeu-

HO MHOTO KOpHeil (Jro6oe 4Yrcao sBjseTcs €ro KOpPHEM). !

Pemenne MHOrMx ypaBHEHMII CBOANTCH K PEHIEHHIO JIMHEHHBIX ypas-

HEHUA.

IIpumep. Peimm ypaBHeHne 4(x+7)=3—x.
» Packpoem ckobOkm:

4x+28 =3 —x.

IlepeseceM csaraemMoe —Xx B JIEBYIO YacTh YPaBHeHHs, a cjaraeMoe 28
B IIpaByIO 4aCTh, H3MEHHNB IIpH 3TOM HNX 3HaAKH.

4x+x=3—28.
IIpnBegem moaobOHBIE ciaraeMbl€e:
Sx=—25.
Pazpenum o6e yacTH ypaBHEHMH Ha 5:
x=—5.
I[IpuMeHsia cBOMCTBa YPAaBHEHUM M BLIMOJHAS TOXAECTBEHHEIE Npeod-
pas30BaHUs, MBI NOCJIEROBATEILHO 3aMEHANMH ONHO yPaBHEHHE APYrUM,

PABHOCMJIBHBIM eMy. 3HAYMT, KOpHEM ypaBHeHUd 4(x+ 7)=3—x aBuA-
eTcsi ypeno — 5. <

B sToM mpuMepe HMCXOAHO€ ypaBHEHUE CBEJOCh K PABHOCHJIBLHOMY JIM-

HeifHOMY ypaBHEHWIO, B KOTOPOM KO3(Q@HUIIMEeHT IIPHM IMepeMeHHON OTInYeH
OT HyJA.

Ecsu nipy peinieEMH ypaBHEHHWA Mbl IPUAEM K PABHOCHMJIBHOMY €My JIM-

HeiilHoMy ypaBHeHHI0 BHAa Ox=b, To B 3TOM ciay4dae Jub0 MCXOAHOE ypaBHE-
HUe He MMeeT KOpHel, Jub0 ero KOpHeM sBjseTCH J0boe yueno.

Pemym ypaBHeHue 2x+5=2(x+ 6):
2x+5=2x+12,
2x—2x=12-5,

Ox=17.

ITonyueHHOEe ypaBHEHHME He HMMeeT KOpHel. 3HAUWUT, H ypaBHEeHHE

2x+5=2(x+6) He MMeeT KOpHEI,

LELERE BoipaxeHus, TOXAECTBA, ypasHEeHWS



YpaBHeHne 3(x+2)+x=6+4x crogutca K ypaBHeHuw O0x=0, KopHeMm
KOTOporo sABJiHeTcH JI000e uymcesno. ClenoBaTeJbHO, KOPHEM YpPaBHEHHA
3(x+2)+x=6+4x asnsierca jo6oe YUCHO.

ynpaxuHenuma
126. HaiinuTe KOpeHB ypasHEHMWSA:
a) bx=—60; r) 6x=-—"50; x) 0,7x=0;
6) —10x=8; a) —9x=-—38; 3) —1,5x=6;
B) Tx=9; e) 0,6x=1,2; n) 42x=13.
127. PemunTe nnHeiiHOe ypaBHEHME:
1 1o Al 1.1
a) Ex_]-z’ B) 4x 7’ Il) 6y 3’
2 _a. —_5, 2. -
0) -§y—9, r) by= > e) 7 0.
128. Halignte KOpeHb ypaBHEHHS:
a) 5x—150=0; r) 12x—1=235; xK) 7=6—0,2x;
6) 48— 3x=0; ) —x+4=47; 3) 0,15x+6=>51;
B) —1,5x—9=0; e) 1,3x=54+x; n) —0,7x+2=65.
129. PemuTe ypaBHeEHHE:
a) 2x+9=13—x; n) 1,7-0,3m=2+1,7m; 1) 2—52=0;
6) 14—-y=19—-11y; e) 0,8x+14=2-1,6x; K) x—4x=0;
B) 0,5a+11=4—3a; xR) 15—p=%p—1; a) x=-—Xx;3
r) 1,2n+1=1—n; 3) 1%x+4=%x+1; M) by=06y.
130. PemuTe ypasHeHue:
6) 7a—10=2—14a; e) 0,8—y=38,2+y;
11 g 1. 2 1
B) §Y 537 ¥ ) X =53
r) 2,6-0,2b=4,1—-0,5b; 3) 2x—0,7x=0.
131. HaiingnTe KOpeHL ypaBHEHUA:
a) (y+4)—(y—1)=6y; B) 6x—(7x—12)=101;
6) 3p—1—-(p+3)=1; r) 20x=19—(3+12x).

132. Haiigure KOpeHb YPABHEHU:
a) (183x—15)—(9+6x)=—3x;
6) 12— (4x—18)=(36+4x)+ (18 —6x);
B) 1,6x—(x—2,8)=(0,2x+1,5)—-0,7;
r) (0,5x+1,2)—(3,6 —4,5x)=(4,8—0,3x)+(10,5x + 0,6).

& 3. YpaBueHna ¢ ogHOW nepemMeHHon
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133.

134.

135.

136.

137.

138.

n

139.

140.

141,

142.

Pernmmre ypaBHEHUE:
a) bx+(3x—3)=6x+11; B) (x—7)—(2x+9)=-138;
6) 3a—(10+5a)=54; r) 0,6 +(0,5y—1)=y+0,5.

IIpy KakoM 3HaueHWU MepeMeHHOM 3HaueHUe BbIpaxkeHusi 8b— 27 pas-
HO: a) 5; 6) —11; B) 1,8; 1) —1?

Ilpn kaxkoMm 3HAYeHNH IepeMeHHOM:

a) 3HAYeHHUsi BbIpakeHuit 2m—13 u m+3 paBHBI,;

0) sHaueHMe BpIpakeHHsA 3 — 5¢ Ha 1 MeHblle 3HAYEHHUS BbIpAXKeHUs
1—c;

B) SHaueHWe BbIpakeHUsa 2x+1 ma 20 GoJbllle 3HAUYEHUA BbIPAXKeHUA
8x+5;

r) 3HaUeHUWe X B 3 pa3a MeHbllle 3HAauYeHHUA BeIpakeHusi 45— 10x;

I) 3HaueHKe BbIpaXkeHMA 9—y B 2 pasa OoJiblile 3HAUYEHUS y?

Ilpu KaKOM 3HAYEHUH V:

a) sHavyeHWs BBIpaXkeHUil Sy +3 u 36 —y paBHBI;

06) sHauyeHHe BBIPAXXeHMA Ty — 2 OoJsibllle 3HAUEHUA BbIPAXKeHHUA 2Y
Ha 10;

B) 3HaueHMe BbIpaxeHus 1,7y + 37 MeHbDle 3HAUEeHNS BbIpaskeHUS
9,3y —25 ua 147

PemviTe ypaBHeHUe:

a) 2x+56=2(x+1)+11; B) 3y—(y—19)=2y;

6) 5(2y —4)=2(5y— 10); r) 6x=1—(4-6x).
Peirnre ypaBueHue:

a) 15(x+2)—30=12x; B) 3y+(y—2)=2(2y—1);
6) 6(1+ 5x)=>5(1 + 6x); r) 6y—(y—1)=4+5y.

VrKakuTe BCe LieJible 3HAYEHHS Y, IPM KOTOPBbIX BEPHO ABOITHOe Hepa-
BeHCTBO:

a) —5<y<2; 6) 28<y<31,2.

Ionbepure Kakoe-HUOYAH YHCJIO, 3AKJIOUYEHHOE MEXAY JAHHBIMUA YHUC-
naMu. PeayanTaT sanumiuTe B BHJe ABOMHOTO HepABeHCTBA:

1 1 2 3
a) 7,8 u 7,9; 0) - u—; B) — 0,83 m —0,4; r) - U —.

3 4 3 4
OTMeThTEe B KOOPAMHATHOM ILJIocKOocTH TOYKU A(—3; 4), B(6; 5),

C(5; 0), D(—3; 0).
¥YnpocTHTe BeIpa)KeHHe M HalIHTe ero 3HAYEHUE:

a) 6,8¢—(3,6c+2,1) npu c¢=2,5;
0) 4,4--(9,6-1,2m) opu m=-3,5.

INELERE BoipaxeHns, TOXO0ecTsa, ypaBHEeHUs



8. Pewwenme 3apa4 C NOMOLLLIO YPAaBHEHUMN

IIpyn pemreHuM 3a7a4 C MOMOIINLI0 YPaBHEHHII HMOCTynaloT CJIEAYIOIIHM
obpasom:

e e O

0003HaYal0T HEKOTOpPOe HEeM3BeCTHOe YHCJI0 OyKBOH M, HCIOJb3Yi
§ yCJIOBHE 3alaUM, COCTABJIAIOT YPaBHEHHE;

. pelIalT 3TO ypaBHeHHE;

HCTOJIKOBBIBAIOT IMOJIVUYEHHELIN pe3yJbTaT B COOTBETCTBUHN C YCJIOBH-
eM 3a/auH.

boRR e & f MR B g e G 2R g e e 9 Ak S a3 % P . > LV e R P meos,

S3anauya 1. B KopsuHe OpJIO B 2 pas3a MeHbIIe A0JOK, YeM B AIMKEe.
IHocJyie Toro Kak M3 KOP3UHBLI Hepeliodkuan B AnmK 10 abiok, B siiw-
Ke UX cTaJlo B 5 pas OoJblie, yeM B KOpanHe. CKOJIBKO A6JIOK OBLIO B
KOpP3HHEe M CKOJIbKO B ALMKe?

» IIycth B KopauHe 6bL10 X A0JI0K, TOrZa B AllMKe ObLIO 2x a6J0K. Ilo-
cJle TOTO KaK M3 KOP3WHBI mnepesyosKuiau B siuk 10 a60K, B KOp3uHe
crajgo x— 10 a6s0K, a B Anmure crtano 2x+ 10 sabioxk. Ilo yciosuro
3alau¥ B SALUKe CTAJI0O B 5 pa3 OoJyblie A0JIOK, UeM B KOP3WHe.
3HauHT,

5(x—10)=2x+10.
PeunmmM cocraBjieHHOe ypaBHEHUe:

5x—50=2x+10,

5x—2x=10+50,
3x =60,
x=20.

CiepoBaTeisibHO, B KOop3uHe Obl1o 20 s16J10K.
Tak Kax 2x=2:20=40, To B aAmuKe 6bL10 40 a6J0K.
OrBet: 20 a6nox u 40 abiox. <

Sanaua 2. [IpeguasuayeHHble )1 NOCAAKH 78 cakeHIleB CMOPOAMHBI pe-
MMM paclOpefesiuTh MeXay TpeMs OpurajaMu TakK, 4ToObl mepBOil
Opurajie mocTanoch ca)XeHIleB B 2 pasa MeHbllle, YeM BTOpPOH, a TpeTh-
eit —Ha 12 caxeHuen OoJiblIe, YeM neppoii. CKOJBKO CaXeHIeB Hajo
BBHIJleJINTh MepBOi Opurane?

» IIycrh neproit Opuraje peuInJil BbIeJUTh X ca)XeHieB. Torzma Bropoit
cJlefiyeT BBIOEJIHTH 2X CAXKEHIEB, a TpeTheil x+12 caxxennen. OOmiee
yucJio cayeHneB x+2x t(x+12), 4To no ycjoBMIO 3aJayM paBHO 78.
SHa4uT:

x+2x+ (x+12)="78.

& 3. YpaBHeHNs C OOHOW NEepemMeHHOoM
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PeminM moJiyueHHOE ypaBHEHUE:
x+2x+x+12=178,

4x=78-12,
4x =66,
x=186,5.

IIo cMpICcaTy 382U 3HaUEHHE X AOMMKHO OBITH HATypaJIbHBIM YHCJIOM,
a KOPEeHb YPaBHEHUA — APOOHOe UHCJIO. SHAYHUT, PACTIPEefieIUTh CaXKeH-
Ibl YKA38HHBIM CIIOCOOOM HeJIL3st.

OrBeT: Takoe pacnpefelieHHe CAXKEHIEB HEBO3MOMXHO. <

YnpaxHeHus

143,

144,

145.

146.

147.

148.

149.

150.

B onHoil Kacce KMHOTeaTpa mpopjajd Ha 36 Oumeros Gonbine, YeM B
apyroit. CKonbKO O6UJleTOB NMpojaaH B KaKIOH Kacce, eClIH Bcero ObI-
o mpopano 392 OGuiera?

Ha IlapkoBoit 1 MononexHoil yJIHIaXx BOCCTAHOBUJIH Pa3pylLIeHHLIe B
nosiosonke 19 pomos. Ha Ilapkosoii GeIN0 BOCCTAHOBJIEHO Ha 3 HoMa
MeHBbIle, yeM Ha Monogexxkuoit. CKOJIBKO JOMOB OBLIO BOCCTAHOBJIEHO
Ha KaXJo¥M W3 3THUX yiaui?

Ilepumerp Tpeyrosmbuuka paseH 16 cM. [IBe ero cTOpPOHEBI paBHBI Me-
oy coboii, ¥ Kamgasi U3 HUX Ha 2,9 cMm Oosbnie Tperbeii. Kaxkoswel cro-
POHBI TpPeyroJIbHHKA?

[IporssxeHHOCTL aBTOMOOHMJILHONI Tpaccel cocTaBlisier 6940 M. Boab-
IIYI0 4acTh Tpacchl 3aHUMAIOT ABA TOHHeJA, OJIAHA OJHOI0 M3 KO-
TOpblx Ha 17 M Oonmire AyuHBI gpyroro. HaiinuTe AAMHY KaXaoro
TOHHEJIA, eCcJIM HM3BeCTHO, YTO HAa3eMHAfA 4YacTh TPacChl COCTaBJIAeT
703 M.

Cmapunnas 3adaua. VI3 yeTHIpEX JXepTBOBaTeJieil BTOPOi naJ BIBOe
6osibllle TIepBOro, TpPeTHH — BTpPoe O00JIblile BTOPOro, 4eTBepPTHI ——
BUeTBepo OoJibiile TpeThero, a Bce BMmecTe paju 132 pymmit. CKOJNIBKO
Has KarXKIObIu?

IBoe pabouux marorosunu 86 netaseil, nprUYeM MepBLIHl U3rOTOBHUJI HA
15% peraneir 6onblre, yem BTOpOit. CKOJIBLKO feTaseil H3rOTOBUI Kaj-
OBl pabounit?

IIpu6pLnb, nonyveHHas GUPMOI 3a ImepBbIE ABa KBapTaja TeKylero ro-
na, coctasuna 126 000 p., npruuem mpubpINb, NOIYYeHHAH BO BTOPOM
KBapTase, 6ria Ha 10% BBIIe, yeM B nmepBoM. KaKyio mpHOBLAL IO-
ny4yniia ara QupMa B mepBoM KBapraJje?

Tpu mrkosel moayuusii 70 KoMDEBIOTepoB. BTopast mIKoIa MOJIyYMIIa Ha
6 KommbioTepoB Oolblile nmepBoif, a TpeThA — Ha 10 KOMIIBIOTepOB
6osblte BTOPOit. CKOJIBKO KOMMBIOTEPOB MOJYYHJIA KaxKiad IMKoJa?

30 BoipaxkeHnsa, TOXAECTBA, ypaBHEHWA



151.

152,

153.

154.

155.

156.

157.

158.

159.

160.

161.

Ha cBuTep, manky ¥ mapog mapacxogoBajy 555 v IllepcTH, NpHyYeM Ha
IIANKY YULJIO B 5 pa3 MeHBllle LIIepcTH, YeM Ha CBUTeP, U Ha 5 r 60ab-
e, YeM Ha map@. CKOJBKO IlepCTH H3pacXxOA0Ba/M Ha KaXJoe M3-
neane?

MosXHO NI pacmnoyoxXuTh 158 KHUr Ha Tpex IOJIKaX TaK, 4YTOOBI HAa
nepBOM MoJiKe OBLJIO Ha 8 KHUI MeHbIlle, YeM Ha BTOpOii, U HA & KHUT
6osb11e, yeM Ha TpeThel?

MosxkHo i1 59 0aHOK KOHCEPBOB pa3JIOXKHUTH B TPH SAIIHKA TAK, YTOOLI
B TpeTheM ObLIO HA 9 GaHOK OoJibiile, YeM B IIepBOM, 8 BO BTOPOM ——
Ha 4 0aHKH MeHLIIe, YeM B TpeTheM?

Ha opHOM cazoBoM yuyacTKe B 5 pas3 OoJibllle KYCTOB MaJIMHEI, YeM Ha
apyrom. Ilocse TOoro Kak cC IepBOr0 y4acTKa IepecajiJiii Ha BTOPOMH
22 KycTa, Ha 000HX y4yacTKaX KYCTOB MAJIMHBI CTaJO HOpoBHY. CKOJIb-
KO KYCTOB MaJIMHBLI OBIJIO Ha KaXJIOM yYaCTKe?

3a 9 4 mo Te4eHHIO DPeKH TEeIUJIOXOJ MPOXOAUT TOT e NYyTh, 4YTO 3a
11 u nporuB TeueHHusa. HaliiiTe coOCTBEeHHYIO CKOPOCTBH TeILJIOXOAa,
eCIM CKOpPOCTH TeUueHHsl peKH 2 KM/4.

ITo 11occe nayT ABe MAlLWHBI C ONHOM 1 TOU »Ke CKOpocThio. Eciu nep-
Bafg yBeJIMYNT cKopocTh Ha 10 KM/4, a Bropasi YMeHBLIHNT CKOPOCTh HAa
10 kM/4, TO mepBasi 3a 2 Y NpPoiZeT CTOJBKO >Ke, CKOJILKO BTOpas 3a
3 u. C Kako¥ CKOPOCTBIO HAYT ABTOMAIIINHEI?

Cmapunnas sadaxa. Ilocnan vyemosek u3 MockBel B Bosiorny u Bese-
HO eMy NpPOXOINTH Bo BeAKUM menb nmo 40 Bepcr. Ha cnepymonuin neHb
BeJefi eMy OblJI mocjiaH PYyroil yeJioBeK M BeJIeHO eMy (IPOXOAHUTH IO
45 BepcT B feHb. Yepe3 CKOJBKO AHed BTOpOH NOIOHHUT IMEepBOro?

Ilna pemonTa mKonkl nmpubpLia Opuraja, B Koropo# ObLio B 2,5 pasa
6oJibllle MaJspOB, YeM ILIOTHHMKOB. BcKope mpopa® BKJIOUMJI B Opura-
Iy ellle YeThIpeX MaJapoB, a ABYX IIJIOTHHKOB IlepeBejl Ha Apyroil o6n-
eKT. B peaynbraTe ManApoB B OpHraje oKasajoch B 4 pasa Oosblle,
yeM NJIOTHHKOB. CKOJIBKO MaJIApPOB M CKOJIBKO IIJIOTHUKOB OBLJIO B OpH-
rajie NepBoOHAYaJILHO?

Ha pocke 3ammncano Hexoropoe uncyo. OOWH VUeHHK YBEJIUYHN 3TO
yucyio Ha 23, a npyroii ymMeHbIInJ Ha 1. Pe3ynbTaT nepBOoro OkKasajl-
ca B 7 pa3d OojpIie, ueM pe3yJbTaT BTOporo. Kaxoe uymciio 3alHCaHO
Ha Jocke?

B xopsmnHe Ov1JI0 B 2 pa3a MeHbIle BUHOTpada, ueM B snmke. Ilocie
TOro KaKk B KOP3UHY HOoOaBHMJIKM 2 Kr, B Hell CTaJl0 BHHOrpaza Ha
0,5 Kr 6ospuie, yueM B sAmyke. CKOJIBKO BHHOIpaza ObLIO B KOp3uWHe?

Onue apbys Ha 2 Kr Jlel'de, YyeM ApPYroi, u B H5 pas Jerde, YeM Tpe-
tuit. IlepsbIit 1 Tpermit apOyabl BMecTe B 3 pa3a TdAXejiee, 4eM BTO-
poii. Haitgure maccy Kaxxporo ap6yaa.

& 3. YpaBHeHUs C O0AHON nepemMeHHON
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162. B aByx memrkax 6bio mo 50 Kr caxapa. Tlociie Toro xak u“3 omHOTO
MelllKa B3sJIH B 3 pasa OoJibllle caxapa, UeM M3 JpPYroro, B HeM OCTa-
JIoch B 2 pa3a MeHbIlle caxapa, ueM B ApyroM. CKOJBLKO caxapa ocTa-
JIOCh B KaJJOM MeuIKe?

[a]

163. IlocrpoiiTe B KOOPAMHATHOM ILJIOCKOCTH TOYKY, YV KOTODO:
a) abcnucca paBHa 3, a OpAMHATA IPOTHBONOJIOXHA abcnucce;
0) abcnucca paBHa — 2, a OPAHHATA Ha egMHUIY OOJblle;
B) abcuucca pasHa 1,5, a opguHara Ha egUHHIY MeHbIlle.

164. TIlocTpoiiTe B KOOPAHHATHON IUIOCKOCTH OTpe3ok MN, 3masa Koopau-
HaTe! ero KoHIoB: M(—1; 4) u N(2; —2). Haiigute KOoOpgZUHATHL TO-
YeK IlepeceyeHHs 3TOTO OTpe3Ka C OChI0 X M C OCHIO l.

165. HalinuTe smauvenme Beipaxkenusa —0,5(7b—12a)—(8,4a — 14b) npmu
a=—10, b=—-06.

166. CpaBHuTe C HYyJIeM 3HAUEHHE BLIPAYKEHUS:
a) ~3,52-1,7;  6) (-2,86):(~0,9); 8) 42,-53%; 1) °

KOHTPONbHBIE BOMNPOCHI

DanTe onpeneneHne KOpHs ypaBHEHUS. ABASIETCA NM YNCAO 7 KOPHEM
ypaBHeHusa 2x—5=x+27

Y10 3HAUUT pewuTb ypaBHeHue?

Kakne ypaBHeHVst HaA3LIBAIOTCH pasHOCUNbHBIMU? CdopmynupyinTe
CBOWCTBa ypasHeHWi. MNpuveBeante npumMep ypaBHEHUS, PaBHOCUALHOMO
ypaBHeHuniO Sx—4=06.

Haite onpeneneHve nUMHENHOTO ypaBHEHMA C OOQHOW NepeMeHHON.
lpuBeouTe npviMepbl.

B kakoMm cnyvae ypaBHeHuMe ax=b nmeetr eAUHCTBEHHbLI KOpPEHb?

CRATUETUMECKME XAPAKTEPUCTUKM

Yy g g el
(R FIRAN S

9. CpegHee apudmMmeTnyeckoe, pasmax u moaa

IIpu uaydyenmn yuyeOHOM HArpy3KH YUYAIlUXCA BBIIEJHUJIH TPYHOOy U3
12 cemurnaccHUKOB. X mompocumyin OTMeTHTHh B oOnpejelieHHBII JeHbL Bpe-
mMA (B MHHYTax), 3aTpauyeHHOe Ha BBIIIOJIHEHHEe JOMAUIHETO 3aJaHUA IO aJ-
rebpe. Ilonyunnu taxkne AaHHBle:

23, 18, 25, 20, 25, 25, 32, 37, 34, 26, 34, 25.

I ELENE Boipaxenusa, TOXOECTBA, ypaBHEHUN



AMes 3TOT pAL HaHHBIX, MOXXHO OIpeJeliNTb, CKOJBKO MHUHYT B
cpefiHeM 3aTpaTW/IM ydaliyecd Ha BBIIOJHEHHE JOMAITHEro 3aJaHufA IO aJ-
rebpe. Il 3TOro HaJ0 CJIOXKUTHL yKasaHHble 12 yuces U CyMMY pa3felIUTh
Ha 12:

283+ 18+25+20+25+25+82+37+34+26+34+25 324

12 =g 27

Yucno 27, mMoIyYeHHOE B peayJbTaTre, HA3BIBAIOT CPeOHUM apughmemu-
yecKuM paccMaTpUBaeMoOro PAfa yuceJsl.

T elam A ML L e T A N SR ATM ARG LR i

Cpegrum apu(MeTHUECKHM DPALA 4YKUCeJ HA3BLIBAETCA YaCTHOE OT
JeJIEHHS CYMMBI 3THX YMCeJ H8 YHCJO caraeMbix.

RatmG e PR PR JERREC I ST CIN P il Sl s b R S i I3 neun AT
B v

i

GRS el

Mep! HaULIM, YTO HA BHIINOJIHEHNE JOMAIIHero 3aJaHVsA o aarebdpe y4a-
mueca 3aTpaTnin B cpenteM mo 27 muH. IIpoBoast amanornynsie HaOJOme-
HUSA 33 3TOM I'PyHoH yualuxcs, MOXHO IIpocjiefuTh, KaKoBa ObLIa cpep-
HAA 3aTpaTa BpeMeHH Ha BBINOJHEHWe JOMAalllHero 3a8JaHUA MO ajarebpe B
TeyeHHe HeleJI, CPABHUTH CPEAHIOK 3aTpaTy BpeMeHU Ha BBINOJIHEHVE B Ka-
KOM-JIN00 AeHb AOMAIIHNX 3afaHU#M no aarebpe M pycCKOMY ASBIKY U T. H.
3aMeTHM, YTO AJIi CEPhe3HBIX BHIBOAOB O 3arPY)XEHHOCTH YYalllMUXcs AOMaIlil-
HUMH 3aJaHHUAMM HeoOXOAHMMO BBIAEJIUTL AJIA HAOIIOAEHW 3HAYNTEeJIbHO
OosbuIyIO rpynny, yem 12 desioBekK.

Cpentee apudMeTHyecKoe NpencTaBisaeT coboil To 3HAUYEHNE BeJINYUHEBI,
KOTOpoe IoJiyyaercsd, Korja cymMMa BceX HaOMofaeMbIX 3HAUEHUM MBICJIEH-
HO paclipefieliieTCs IMOPOBHY MeXay enuHunaMu Habmiopenus. Hanpumep,
BBIUHCJIUB CpefHee apu(MeTUUECKOE YIOEB MOJIOKA, MOJYUYEHHBIX 33 CYTKH
Ha (depMe OT BCcex KOPOB, MbI Hal[leM TOT YAOI, KOTOPbBIN HOJYYHJIN OBI HA
¢depme B 3TH CYTKM OT OFHOM KOpPOBHI, ecJii ObI Bce KOPOBBHI AaBajll OAVHA-
KOBOe KOJIMUeCTBO MOJIOKA, T. €. HaiileM CpefHECYTOYHBIN YZOll MOJIOKa Ha
dbepme or opHOIT KOpOBBI. AHAJIOTHYHO HAXOLAT CPefHIOI YPOXAHHOCTH
niieHnnsl ¢ 1 ra B paitioHe, cpegHIO BBIpaboOTKY pabouero 6purajnl 3a cme-
HY U T. II.

3aMeTHM, YUTO MHOrAA BBIUNCJIEHVe cpefiHero apudMeTHUeCKOro He Ja-
eT noJsiesHo#t mHGopMmanuu. Hanpumep, HemesrecoobpasHO HCIONB30BATH B
KadvecTBe 00001[aloIero nmokKasaTelis CPENHIOK YPOXANHOCTH 3E€PHOBBIX U
0axueBBIX KYJIBTYP B ()epMepPCKOM XO03ficTBe, cpefiHUN padMep o0yBH, KO-
TOPYIO HOCAT y4yallyecd IITKONEI.

B paccMoTpeHHOM npHMepe Mbl HallUIM, YTO B cpeZHeM ydalluecs 3a-
TpaTUJN HAa BBINOJHEHHe AOMAILIHEro 3ajaHus nmo aiarebpe mo 27 muu. Of-
HAKO AHAJK3 IMPHUBeleHHOTO PAJa HaHHBIX IIOKAa3bIBaeT, YTO BpeMs, 3aTpa-
YeHHOe HEKOTOPLIMHM YyYaIll[MMHCH, CYIeCTBeHHO OTJH4YaeTcs OT 27 MUH,
T. €. OT cpefHero apudmernyecKoro. Hamnbonwimii pacxon paBeH 37 MHH, a
HanMeHbIin#t — 18 muH. PasnocTs Mexay HaumbOJbIUMM M HAVMEHBbIIHM

& 4. Cratmcinueckmne xapakrepucTukin
2 10, H. Makapbiuen, 7 K.
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pacxonom Bpemenu cocrasisger 19 mun. B arom ciyuae roBopAT, uTo pas-
Max papa paseH 19.

LR TR

PazmaxoM psaga yuce)l HA3LIBAETCS PA3SHOCTL MEJNy HanboNbIIIIM
1 HAUMEHBIINM H3 STHX YHCeJI.

L
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PaaMax pfAla HaXONAT, KOIJa XOTAT ONpeNesiuTh, KaK BeJUK pasGpoc
HaHHBLIX B pany. [lycrs, HanpuMep, B Teuenne CyTOK OTMe4Yaay KaXKABIl yac
TeMIIepaTypy BO3ayxa B ropope. llnd mojiyueHHOro pafa NAHHBIX IIOJE3HO
He TOJBKO BBIYHCJINTHL CcpefiHee apudMeTHUecKOe, MOKAa3bIBaIoIllee, KAKOBA
cpefHeCYTOYHASA TeMIlepaTypa, HO K HailTH pasMaXx pAja, XapaKTepH3YIOIHil
KoneDanue TeMIlepaTyphbl BO3IyXa B TeUY€HHEe 3THX CYTOK.

Ilpu ananuse cBefieHHH O BpeMeHH, 3aTPa4yeHHOM CeMUKJIACCHUKAMH Ha
BBINTIOJIHEHIe JOMAILITHErO 38JaHUsA 10 ajrebpe, HAC MOTyT HHTepecoBaTh He
TOJBKO CcpefHee apu()MeTHHYECKOE M PasMaxX MOJYy4YeHHOIO pAfa JAHHBIX, HO
U npyrue noxasarend. IHTepecno, HampuMmep, 3HaAThb, KAKOH pacxoji BpeMe-
HU fBJAAeTCA THUNHUYHBIM IJA BbIZIeJIEHHOH Ipynnbl ydalquxcsa, T. €. KaKoe
YHCJIO BCTpeyaeTcda B PAARY HAHHBIX yallle Bcero. HeTpyzHo 3aMeTHTH, YTO
TAKUM 4YHCJIOM fABJdAerca uucjyo 25. I'oepopar, yrto umcjio 25 — moda pac-
CMaTpPHUBaeMOI'0 DsAa.

Mogoit papma duicen HasLIBaeTCsa YHCIO, KOTOPOE BCTpEUYaeTCcs B
OJaHHOM pdAAy dYalle ApPYrux.
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Pap uncen Mmoyer MMeTh Oojiee OZHOIT MOABLI, 4 MOMKeT He HMMeThL MO-
Iel coBceM. Hanpumep, B pAny Yucel

47, 46, 50, 52, 47, 52, 49, 45, 43, 53, 53, 47, 52

IBe Mombl — 3TO ymcna 47 u 52, TaKk Kax Ka)kJoe N3 HUX BCTpeuaeTcs B
PAAY IO TPU pa3a, a OCTAJIbHBIE YHCJIa — MeHee TpeX pas.
B pany uwmcen

69, 68, 66, 70, 67, 62, 71, 74, 63, 73, 72

MOZIBI HeT.

Mozny pana ZaHHBIX OOBIYHO HAXOLAT, KOTAA XOTAT BBLIABHTHL HEKOTO-
PHIM TUONYHHIH NMOKasaTesib. HanprMep, ecnH HM3yualTcs JaHHBIE O pasMe-
pax MYXCKHX COPOU€K, IIPOJAHHEBIX B OIllpefeJieHHBLIA fleHb B VHHBEpMATeE,
TO YyZOOHO BOCIIOJIB30BATHCA TAKHUM IIOKa3aTejleM, KaK MOJAa, KOTOPLIH Xa-
paKTepu3yeT paszMmep, NOJb3yOIHiicH HauboasmuM cripocoM. CpenHee apug-
MeTHYecKOe B 3TOM CJydae He gaeT mnoje3nov mHbpopMmanuu. Moga siinger-
ca HamboJiee IpHeMJeMBIM MOOKasaTelJleM IIPH BBIABJIEHHM pacdacoBKH

B BoipaxkeHna, ToXaeCcrsBa, ypaBHEHNS



HEeKOTOpOr'o TOBapa, KOTOPOHM OTAAKOT MNpelNoyYyTeHWe IOKYIaTesH, LEHBl Ha
TOBAP AAaHHOIO BHJia, paCHpOCTPAHEHHON Ha PBIHKE, U T. II.

PaccmorpuM enle npumep. llycTs, mpoBesss ydeT pgeTaJieil, M3rOTOBJIEH-
HBIX 384 CMeHY paboumMH opHON OpHraapl, INONYUYHJIM TAKOH Pl HaHHBIX:

36, 35, 35, 36, 37, 37, 36, 37, 38, 36, 36,
36, 39, 39, 37, 39, 38, 38, 36, 39, 36.

Haitzem aas Hero cpenHee apu(MeTHdecKoe, pa3aMax U moxy. Iliaa aro-
ro yZoOHO IIpe/IBAPHTEJIBHO COCTABUTH U3 IOJIYUEHHBIX NAHHBIX YNOPAJOUEH-
Hblil pAd wucen, T. e. TAKOH PAN, B KOTOPOM Kaxaoe IOCJIERYIOLlee YHCIIO
He MeHble (UNu He OoJsiblite) npexapigyigero. Ilomyyum

35, 35, 36, 36, 36, 36, 36, 36, 36, 36,
37, 37, 37, 37, 38, 38, 38, 39, 39, 39, 39.
BrruncyinM cpefHee apugMeTHyYecKoe:

35-2+36-8+37-4+38-3t39-4 _ 776
21 21

= 37.

Pasmax psapa paBeH 39—35=4. Moga panHoro psga pasHa 36, Tak Kak
ypcao 36 yale BCero BCTpedaercsi B 9TOM pAnY.

HNrak, cpeausas BpipaboTKa pabouMx 3a CMeHY cocTaBlIsfieT IPHMEPHO
37 neraneit; pasinuyde B BbIpaboTKe pabounx me mpeBocxonuT 4 perateit;
TUIINYHON siBAseTcHA Beipaborka, pasuHaa 36 pgeransaM.

Cpennee apu@MerudecKoe psiza UYMCceJ MOXeT He COBISAATh HH C Of-
HUM U3 4YHceJ pAja, a MOja, €eCJIH OHa CYILeCTBYyeT, 00a3aTeJIbHO COBIAJA-
eT ¢ aByMs nian Oosiee urciamu psana. Kpome Toro, B orjimume OT cpegHETO
apudMeTHUYECKOrO IOHATHE «MOAA» OTHOCHUTCA HE TOJILKO K YHCJIOBBIM JIaH-
HbpIM. HamnpuMmep, IpoBels OMpPOC YUYAIIMXCSH, MOXKHO HOJYUHUTH PsAJ JAHHBIX,
MOKA3bIBAIOIINX, KAKMM BHIOM CIIOPTA OHHU HPELHOYUTAIOT 3aHUMATLCS, Ka-
KYI0 U3 pasBJIeKaTeJIbHBIX TeJIEBU3HOHHLIX HPOTpaMM OHH cuuTarT Hanbo-
nee mHTepecHOi. Momoit OyayT CJIYIKHUTH T€ OTBETHI, KOTOpPBIE BCTPEYAIOTCS
yaige BCero. OTUM M o0bACHSeTcs caMO Ha3BaHMe «Moza».

Taxue xapaKTepUCTHKHN, KaK cpefHee apu(pMeTHUYecKoe, pasMaX M MO-
Ia, HaXojAT IpUMeHeHUEe B cmamucmuke — HAYKe, KOTOpas 3aHHMAaeTCs
IoJiydyeHHeM, 00paboTKOll 1 aHAJIN30M KOJIMUYECTBEHHBIX AAaHHEBIX O pPasHO000-
PasHBIX MACCOBLIX SIBJIEHMAX, NPOMCXONAILINX B NpHupoje B obmecrtse. Cio-
BO «CTATHCTHUKA» IPOUCXOLUT OT JIATMHCKOrO cJIoBa status, KOTOpPOe O3Ha-
YyaeT «COCTOsiHHMe, TMOJIOXKEeHHNe Belleii». CTaTHCTHKa M3ydYaeT UYMCIEeHHOCTD
OTHeJILHBIX TPYII HACEJNIEHHS CTPaHBl U ee PeruOHOB, ITPOM3BOJACTBO M IO-
TpebJieHlle pa3HOOOPA3HBIX BHIOB MNPOAVKIMH, IEPEBO3KY TPY30B M Iacca-
JHUPOB pasIMYHBIMH BHAAMH TpaHCOOPTa, NPHPOJHBIE pecypchl M T. II.
PeaynbraTel CTAaTHCTHUYECKUX HCCJIeNOBAHUWI ININPOKO HMCIOJBIVIOTCH LIS
NpaKTHYeCKMX M HAYYHBIX BBIBOJOB.

§ 4. CrarncTmHeckmne xapakrepncinku
2*



67. HaiinuTe cpenHee apu(MeTHYeCKOe M pa3Max psajia uuce:
a) 24, 22, 27, 20, 16, 31; 6) 30, 5, 23, 5, 28, 30.

168. HaidinuTe cpegHee apu(MernyeckKoe, pa3sMax M MOAY psHAZla UYKCEJ:

a) 32, 26, 18, 26, 15, 21, 26;
6) 21, 18,5, 25,3, 18,5, 17,9;
B) 67,1, 68,2, 67,1, 70,4, 68,2;
r) 0,6, 0,8, 0,5, 0,9, 1,1.

169. Haitnute cpennee apudmerndyecKkoe, pasMax U MOAY piAfa YUCEJ:

a) 16, 22, 16, 13, 20, 17;

6) —21, —33, —385, —19, —20, —22;
B) 61, 64, 64, 83, 61, 71, 70;

r)y —4, -6, 0, 4, 0, 6, 8, —12.

170. Kax Moryr maMeHUTBCA padMax M Moga psAfia UuCeNl, ecyu:
a) JOMOJIHUTE ero YHCJIOM, IPEBOCXOASAIIMM BCe OCTaJIbHLIE;
0) BLIYEPKHYTHh M3 HETro YHCJIO, MeHblllee BCEX OCTAJILHBIX;
B) ZONOJHUTH er'0 UYWCJIOM, PABHLIM HanOOJLLIEMY U3 4Ymceji?

171. B Tabnnme noxkasaH pacxoy 3JIEKTPOJHepruM HEKOTOpPOHM ceMbeil B Te-
yeHHe ropa:

Mecax, I/ JHI| IV V| VIZVID|VIOIIX | X | XTI | XII

Pacxox anexTpo-

sHeprun, KBT-v 8580 (74(61|54|34(32|32(62|78 |81 |82

Hanaure cpenHuil exXeMecAUYHBIM pacxos SJeKTPOSHepruM 3SToi
ceMbell.

172. B rtabinnne npuBefeHB! JaHHBIE O MpoJa’ke B TeueHHe HellelId KapTo-
dens, 3aBe3eHHOTO B OBOILHYIO HAJIATKY:

Jenr nenenu IIm|{ Br} Cp | Yr | IIT | C6 | Bc

KosnuyecTBO KapTodens,
KI 275 | 286 | 250 | 290 | 296 | 315 | 325

CronpKo KapTodeys B cpeJlHeM NpOAaBaJl eXefHeBHO B 3Ty HeJeJ0?

Cpentee apuMeTHyecKoe psaia, COCTOAIEro U3 JeCATH YHceJ, pasHo 15.
K stomy papy npunucaam uymcio 37. YeMy paBHO cpefHee apu(me-
THYECKOe HOBOI'O psfijia uHcen?

P EL:EME Boipaxenns, 10XA0eciBa, ypaBHEHNSA
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M3 sroro psiza BeMepKHYNH uKcyio 3. YeMy paBHO cpefHee apudmerTH-
YyeCcKOe HOBOIO PAfa 4mHces?

175.; B paay umcen 2, 7, 10, , 18, 19, 27 oaHO 4YHCJIO OKA3aJI0Ch CTep-

TeIM. BoccraHoBUTE ero, 3Hasi, UTO cpefiHee apu(pMeTUyYeCKOe 3THUX YM-
ces paBHO 14.

[176.] B pany umcen 3, 8, 15, 30,
IuTe ero, ecJu:
a) cpelHee apud)MeTHUeCKOe psaja paBHo 18;
6) pasMmax psana paseH 40;
B) MOJla psja paBHa 24.

, 24 mponyiuleno ogHo umcao. Haii-

177. B Tabiune mokasaHO YHCJIO AeTajleil, N3TOTOBJIEHHBIX 3a CMeHy pabo-
YHUMH ONHOM OpHragbi:

Ne | Pamunusa Uncno || Ne | Damuausa Umncio

/o Jeranxey |{n/no nerajeh
1 | Usauos 38 7 CeMeHoOB 45
2 | Jlazapen 42 8 | Jlykmun 42
3 | Unpuu 36 %) Annpeesn 40
4 | BepexxHnoit 45 10 | IIonos 47
5 | Eropos 48 11 | Cypkos 39
6 | IleTpos 45

IInsa npencraBeHHOro B Tabiume pAna YMcesl HafiguTe cpefHee apud-
MeTHUYeCKoe, padMax M Moiay. KaxkoB CMEBICK Ka)XJoro M3 3THUX IIOKA3a-
TeJieit?

178. Ha copeBHOBaHHAX 10 QUI'YPHOMY KATAHHMIO BBLICTYILIEHHE CIIOPTCMEHA
OBLIIO OIl€HEHO CJIeAVIOIUMHK 0ajyiaMu:

5,2, 5,4, 5,5, 5,4, 5,1, 5,1, 5,4, 5,5, 5,3.

JlJIsl roJIyyeHHOTO psAfa dYucell HalANUTe cpefHee apudMeTuydecKoe, pas-
MaxX M Mopxy. Yro xXapaKTepH3yeT KaXAblHl M3 3THX IIOKasareneii?

179. B arrecrate 0 cpegueM o6paszoBaHUM V YeThIpex Ipy3eil — BBIYCKHU-
KOB HIKOJIBI — OKa3aJIUCh CJIEAVIOIHEe OLEeHKU:

Nmenu: 4, 4, 5, 5, 4, 4, 4, 5, 5, 5, 4, 4, 5, 4, 4;

Cemenos: 3, 4, 3, 3, 3, 8, 4, 3, 3, 8, 3, 4, 4, 5, 4;

Ilonos: 5, 5, 5, 5, b, 4, 4, 5, 5, 5, b, b, 4, 4, 4;

Pomamos: 3, 3, 4, 4, 4, 4, 4, 3, 4, 4, 4, 5, 38, 4, 4.

C xakuM cpepuuM 6aJJIOM OKOHYMJ INKOJY KAMKABIM M3 S3TUX BBIIYCK-
HUKOB? VYKaXnuTe HanboJiee TUNHYHYIO OJIA KaXKJIOro U3 HUX OLEHKY B
arrectate. Kakue craTHCTHUeCKNe XapaKTEePUCTHKH BBl HCNOJIL30Ba-
N1 1IpH orBete?

& 4. Craincrndeckme xapakiepucinkm 1 37
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180.

181.

182.

183.

i

B depmepcrom xXo3aMCTBEe OTBEAEHEI NOA NINIEeHUNY TPU y4acTKa, IUIO-
magy KOTOPHIX paBHB! 12 ra, 8 ra u 6 ra. CpenHaa ypoxxalHOCTh Ha
IIepBOM ydacTKe cocTaBiseT 18 1y ¢ 1 ra, va Bropom — 19 11 ¢ 1 ra,
Ha Tpetbem — 23 11 ¢ 1 ra. YeMy paBHa CpeAHAA YPOIKAHHOCTL MILIE-
HUOBI B 3TOM XxO3AHcTBe? MOXKHO U HallTH CPENHIO YPOXMAaMHOCTh
OIreHUNBb! (B L{eHTHEPaAX), BBIYUCITUB cpefHee apudMeTHyecKoe yucesn
18, 19 u 237

IIpoBens yder uucia OpakoBaHHEBIX Aetaseii B 10 AMMKax ¢ OguHAKO-
BBEIM YHCJIOM JeTaeil, NOJNYyYUJIMN CHeNYIONUi DAL JaHHBIX:

1,2,2,3,1,0, 2, 1, 3, 2.

Haiigute nns 3Toro papga cpeiHee apudmerHueckoe, pasmMax M MOIY.
Yro XapakTepH3yeT KaXKIbI U3 3TUX IOKa3aTenei?

Kam el u3 24 yyacTHHKOB COPEBHOBAHHI IO cTpenble IMPOU3BEN IO
HecATh BeICTpesioB, OTMeuas BCAKHIT pas ymcJio NomajaHuii B 1eJb, [O-
JYYUIH CIEAYIONUA pPAN JaHHBIX:

6’ 5! 57 6! 87 3: 7: 61 8’ 5’ 41 9’
7, 7, 9, 8, 6, 6, b, 6, 4, 3, 6, 5.

Hailigute nas sToro psAna pasmMax # Mozy. UTo XapaKTepuayeT KaK-
IBIM 13 3TUX IIOKasaTeeii?

B tabnune sanucaHBl Pe3yJbTATH €IKETHEBHOIO M3MEPEHUS HA METEO-
CTaHUMY B MOJJIEeHb TeMIepaTyphbl Bo3fyxa (B rpagycax Ilenncus) B Te-
yeHHe OepBOi feKalbl MapTa:

Yuecno mecaia 1 2 3 4 5 6 7 8 9 10

Temnepatrypa, ‘C| -2 1 -1 -3 | 0 1 2 2 3 4 3

HaiiguTe cpelnioln TeMIepaTypy B HOJAeHb B 3Ty mexkany. Cocrasbre
TaONUIy OTKJIOHEHUH OT cpefHel TeMIepaTyphl BO3AyXa B IIOJIEHL B
KaXABbIM U3 OHEW JeKanbl.

184. KHury B 296 cTpaHMI[ YUYeHUK HPOYMTAJ 3a TpH OHs. Bo BTOpPOIi neHb

oH unpouyutan Ha 20% Oonbine, yeMm B MepBbIH, a B TpeTHiHli — Ha
24 cTpaHuub! OoJbille, yem BO BTOpPOi. CKOJNBKO CTpaHHUL IPOYUTAI
VUeHUK B IIE€PBBII JE€Hb?

185. CpaBHuTe 3HAaYyeHUs1 BhIpaxkeHuii 2a—7 u 3a+4 npu a=—-20 u npu

a=—8.

(MELENE BoipaxeHns, 10x0ecTtsa, ypaBHeHns



10. MeanaHa KaKk CTaTMCTUYECKAsa XapakKTepucTuka

PaccMOTpuM elle OIHY CTATHCTHYECKYIO XapPaKTEPUCTHKY.
Hauynem ¢ npumepa. B Tabiuiie mokasaH pacxoll 3I€eKTPOsSHEPrUU B fH-
Bape JKUJbI[AMU JIEBATH KBApPTUP:

Homep kBaptupbi| 1 2 3 4 5 6 7 8 | 9

Pacxon anexTpo-
sHeprum, KBr'u | 85 64 78 93 72 1 91 | 72| 75 | 82

CocTaBUM U3 JHaHHBIX, IPUBELEHHBIX B Tabnuile, ynopsJoYeHHBIH psan:
64, 72, 72, 75, 78, 82, 85, 91, 938.
L1

B moayyeHHOM yHOpPAJOYEHHOM pANY IEBATHL yucen. HeTpyaHo same-
TUTh, YTO B CE€PEIUHE PAla PACHOJIOXKEHO YUCHO 78: cieBa OT HEero 3amuca-
HO YeThIpe YUCJa U cnpaBa YeTbIpe yucaa. I'oBopaT, 4To 4yuceso 78 spinsdercs
CPE€IUMHHBIM YUCJOM, HJIH, MHaYe, MeduaHoll, pacCMaTpPUBAEMOI'O YIOPALO-
YeHHOro pAna uyucen (OT JATHHCKOro cjoBa mediana, KOTOpPoe O3HAYAET
«CpenHee»). 370 YUCJIO CUHTAIOT TAKMKE MeIUaHOM MCXOOHOro pAfa JaHHBIX.

IIpusenmem Tenephb Apyroit upumep. Ilycts npu cbOope IaHHBIX O pacxo-
e 3NeKTPO’HEPruy K YKa3aHHBIM JAEBATH KBapTHUpaM Jo0aBUIH e€lle Jecs-
Tyo. IToayuunu Takyio Tadbnuny:

Homep kBapTupri| 1 2 3 4 5 6 7 819 |10

Pacxop saexTpo-
sHeprun, KBty {85 164 | 78 |93 |72 | 91 | 72 | 76 | 82 | 83

Tak xe Kaxk B IIEPBOM ClIyyae€, npeacrTaBMM IOJNAYUYEHHLBIC NTaHHBIC B BU-
J€ YIOPAITOYEHHOI'0 pAlla JYHCeJ:

64, 72, 72, 75, 78, 82, 83, 85, 91, 938.

B sTom 4YmuciioBoM pPAODYy 4Y€THOE€ YHCJIO YWIEHOB M HMMEIOTCA OBA YUCIHA,

pacIioJIo}KeHHbIe B cepeluHe pana: 78 u 82. Haiinem cpenHee apudpmeruye-
78+ 82

2
Ba€ET 3TOT PHAO HA NBE OAUHAKOBBIE II0 YHMCIEHHOCTH I'pylIbl — CJeBa OT He-
o HaAXOOATCA IIATH YJEHOB pAJa N CIIpaBa TOXXe IIATE YJIE€HOB pPsALA.

CKOe 3THX YHCex: =80. Yucno 80, He ABIAACHL YJIEHOM pAja, pas3du-

80

!
64, 72, 72, 75, 78, 82, 83, 85, 91, 93.

ToBopsaT, 4TO MeAUAaHOH paccCMaTPHUBAEMOro YIOPALOYEHHOrO pAlla, & TaKMXKe
UCXOOHOIO PAfa NaHHLIX, 3aUCaHHOro B Tabmune, sBasercA uucyo 80.

§ 4. CTarncinueckmne xapaxkrepucTmnkn
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MeauaHOil YHOPHAOYEHHOTO pPHAAA YUCEN € HEYETHBIM YHUCJIOM
YJIeHOB HA3BLIBAETCH YHCJO, SAMHCAHHOE IOCEpeAUHe, A4 MEAUaHOMU
VIOPAAOUEHHOI'0 PAAia YHCEJ ¢ YeTHHIM YHCHOM YWIEHOB HA3LIBAET-
cs cpenHee apudMeTHyecKoe JBYX UHCEN, 3ANUCAHHWX Iocepe-
nuHe,

Menuasoil NpPOU3BOJLHOIO Psifia “MHCEJ HASKIBAETCS MeAH&HA COOT-
BETCTBYIOIIEr0 YHOPAAOUEHHOr0 PHJA.
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;

Ecnu B ynopsamo4YeHHOM YHCJIOBOM DALY COOEPIKUTCA 2n—1 4JIeHOB, TO
MeIuaHON pAfa ABJAAETCA N-H 4YJieH, TaK Kak n—1 YiIeHOB CTOUT A0 n-TO
yieHa ¥ n— 1 4JeHOR — Hociie n-ro wieHa. Eciu B ynopsagodeHHOM YUCHIO-
BOM DALY CONEPIKUTCA 27 YJIE€HOB, TO MEIUAHOM ABNAETCA cpelHee apudme-
TUYECKOe YJIEHOB, CTOAIIUX Ha n-M U n+1-M Mecrax.

B ka)IoM U3 pacCMOTPeHHBIX BEIIII€é MPUMEPOB, ONPENEIUB MeNHaHY,
MBI MOMK€M YKa3aTh HOMepPa KBapTHP, LA KOTOPHIX PACXOl 3J€KTPO3IHEPruu
JKUJIBIIAMHA NPEBOCXOOUT CPEIHHHOE 3HAYeHUe, T. €. MEIUaHYy.

Paccmorpum emnje npumep. M3BecTHO, uTO 34 COTPYIHHMKa OTHENa IIpU-
ofpesn aKuuy HEKOTOPOrO aKIMOHEpHOro odimectsa. JlaHHLIe O Yucae akK-
I(MH, NTPUOOPETEHHBIX COTPYOHUKAMM, NIPEICTABJIEHBI B BHJME CJENYIONIETO
YIOPANOYEHHOTO psAna:

2,2,2,2,2,38,3, ..3,4,4, .., 4, 100.
12 pa3s 16 pas

Haiigem Menuany 9Toro pszga. Tak KaK Bcero B paAny 34 umcixa, To Me-
IuaHa pPaBHa cpefHeMy apudmMerudeckomy 17-ro u 18-ro uneHoB, T. €. paB-
Ha (3+4):2=3,5.

Briuvicnasa cpefHee apudmMeTHUYECKOE 3TOro pAlna, HaiiileM, YTO OHO
npubiuKeHHo paBuo 6,2, T. €. B CpeiHeM COTPYAHUMKHU OThena npuobpenu
npuMepHO 1o 6 aKIuii.

M&! BHIUM, YUTO B JaHHOM CJy4ae MEIHAaHA JyUllle OTPaYKaeT peaJb-
HYI0O CUTyaIlulo, TAK KaK IOJIOBHHY BCEX COTPYIHUKOB COCTABJIAIOT TE, KO-
TOpble MpuoOpes He OoJsiee 3 aKu M.

BooO1ie cpenHee apu(MeTHUYECKOE 3aBHCUT OT 3HAYEHUH BCEX UJEHOB
B YIIOPAJOYEHHOM DALY JaHHBLIX, B TOM YHCJI€ ¥ OT 3HAYEHUI KpallHUX uJje-
HOB, KOTOpBLIEe 4acTO OBIBAIOT HAUMEHEE XaPAKTEPHBIMH NNl pacCMAaTpURBAaE-
MO# COBOKYHHOCTH OaHHBIX. IloaTomMy mpu aHanusde OAHHBIX CBENEHUA O
CpefHEM apu(pMeTHYECKOM YACTO NONOJIHAIOTCA YKA3aHUEM MeIUaHbl.

Taxkue mokazaTenu, Kak cpelHee apudMeTudeckKoe, MOIa U MeauaHa,
[IO-Pa3HOMY XapaKTepHU3YIOT NaHHble, IOJYYEHHEBIE B pe3yJbTaTe Habsone-
Huil. IlosToMy Ha npakTUKe OpH aHaIN3e JAHHBIX B 3aBHCHMOCTH OT KOH-
KPEeTHOU CHUTYallUU HCHOJb3YIOT KaKoh-n1ub0 U3 3TUX NMOKaszaTenei, nudo IBa
U3 HUX, nubo narke Bce TPH.

(i EL:EME BoipaxenHus, 10XX0eCcTBa, ypaBHEHUS



YnpaxHeHvsn
186. Hailinute MepuaHy psaa JUcen:
a) 30, 32, 37, 40, 41, 42, 45, 49, 52;

6) 102, 104, 205, 207, 327, 408, 417;
B) 16, 18, 20, 22, 24, 26;

r) 1,2, 14, 2,2, 2,6, 3,2, 3,8, 4,4, 5,6.
. HaiimuTe cpenHee apudMeTHUecKoe ¥ MEIHAHY PANa YUCeN:
a) 3,8, 7,2, 6,4, 6,8, 7,2;

6) 21,6, 37,3, 16,4, 12,6.

188. HaBecTHO, UTO PAN AAaHHBIX COCTOUT M3 HATYPAJIBLHBIX yucen. MoxeT
JU IJs1 3TOrO pAja ObITH APOODHBIM YUCJIOM:
a) cpenHee apudMeTHUYECKOE; B) pasmax;
0) mona; r) MenuaHa?
189. B 1abiauie moKasaHo YHMCIO M3OEIUH, USTOTOBJIEHHBIX 38 MeCAn uJe-
Hamu Opurajsl:
Ne Damuana Yucao || Ne DamMuimns Yucao
n/u uazenuy {n/n H3geni
1 | AHTOHOB 185 7 KBurko 178
2 | Acradnen 194 8 | Jlasaper 149
3 | Bapauor 179 9 | Ocokun 156
4 | Bo6ros 185 10 | Pruios 185
5 | Bacuines 136 11 | CyxoB 168
6 | Eropos 158

Haiipute Menvany 3Toro psAfa OaHHBIX. ¥ KOro M3 YJeHOB Opurajbl
BBIpaboOTKA 3a mecAarn Oblyia OoJbIlle MeAUAHLI?

190. B Tabiune nmoxasaHo, CKOJBKO AKIUH OJHHAKOBOM CTOMMOCTH HEKOTO-

poOro akKIfMOHEPHOI'O o0IIecTBa MPUOOpPENH COTPYAHUKY OTHAENA:

N Damusma Yucno | Ne Damuusa Yucsao
n/u aKnmit | n/no aknmui

1 | Actaxosa 5 9 | MypasbeB 1

2 | Boapos 4 10 | Hukomnaera 4

3 | Boakos 10 11 | Ocumnos 12

4 | EpuH 3 12 | IlaBynos 6

5 | Niabun 2 13 | Iletpoma 8

6 | Kymukosa 10 14 | Paiikos 10

7 | JlaBpoma 25 15 | Tumodeen 2

8 Muxaitios 3 16 | ®enopos 4

§ 4. Crartncimueckne xapakrepuctuki 41
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HaiinuTe MequaHy 3TOTO pAla JAHHBIX. ¥ KOrO U3 COTPYOHUKOR OTHe-
JIa YUCHO npHOOPeTeHHBIX aKIUH He NPEeBOCXOAUT MeAUaHy?

191. IlopcuuTaR 4uCIO COPHBIX CeEMAH B 15 makeTHKax ¢ ceMeHaMU, IONY-
YUNU TaKue NaHHBIE:

0,1,1,1, 2,1, 2, 3, 5, 4,5,0, 1, 6, 1.

Hns npeacrasJeHHOro psjia AAaHHBIX HaWAauTe cpeinee apudmetTryec-
Koe M MeauaHy. YTo xapakTepuayeT KaXXABIH U3 3TUX NOKaszaTeneit?

192. Ormeuasi BpeMA (C TOYHOCTBLIO O MUHYTHI), KOTOpPOe TOKapu Opuragbl
saTpaTuau Ha oOpaboTKy ommoH neTanau, MOJYYANU TAKOH pAf AaH-
HBIX:

30, 32, 32, 38, 36, 31, 32, 38, 35, 36,
32, 40, 42, 36, 33, 35, 32, 32, 40, 38.

JlJi mONy4eHHOTO psAAa JaHHBIX HaljauTe pasmax, MOoAy U MEAUaHy.
O0bACHUTEe MPaKTHUYECKUM CMBICH 3THX CTATHCTHYECKUX UoKasaTeNen.

193. B opranusanuu BelH eXeIHEeBHBIH ydeT HOCTYNUBINUX B TE€UEHUE Me-
cAna nuceM. B pedyiapTaTe NOJYUYHIIY TAKOM PAN JaHHBIX:
39, 43, 40, 0, 56, 38, 24, 21, 35, 38, 0, 58, 31, 49, 38, 25,
34, 0, 52, 40, 42, 40, 39, 54, 0, 64, 44, 50, 38, 37, 32.

s noiydyeHHOTO pAZia AAaHHBIX HaBauTe cpelHee apudMerudeckoe,
pasMax, Moy 1 MeauaHy. KaKoOB mpaKTHYeCKHIl CMBICH 3THX IIOKa3a-
Teaen?

194. CpaBuuTe 3HaYeHuA BbIpaKernuil 12a—5b u 8a—2b npu a=-3,5,
b=12,6.

195. PemnuTte ypaBHEHUE:
a) 6(y—1)=9,4—-1,7y; 6) 3(2,4—1,1m)=2,7m+3,2.

KOHTpOsbHbIE BOMPOCHI

Y10 HasbiBaeTca cpeaHuM apudmetudeckum psaa qucen? Moxetr nu
cpenHee apudpmeTudeckoe psaa 4Yucen He COBMadaTtb HU C OAHUM U3
yucen psna?

YTo HasbiBaeTCs pPasMaxom pana 4vcen?

Yto HasbiBaeTcR mopow psipa qvcen? Jliobok nu psap uWucen vmeeTt
mony? Moxet nu psg umcen vmetb HBonee ogHon mMonbl? Moxetr nu
MOZa pRaa 4YUCEN He coBnanath HU C OBHUM K3 vucen psga?

B EVERE BhipaxeHvs, TOx1eCcTBa, ypaBHEHNS



Y10 HasbIBAETCH MeOuaHOW psiga yucen? MoxeTr nn meguaHa paga yn-
CEen He coBnafatb HU C OOHMM M3 Yncen pspa? Kakoe 4Yucno siBnfaet-
Csl MeOuaHoOW YNOpSAOHEHHOrO psga, cozepxxauiero 2n—1 uncen?
2n yucen?

Hna mex, kmo xoxem 3Hamb Oonbuie

11. dopmynsl

B xymox<ecTBeHHOI JuTepaType BaM, BEPOATHO, HNPUXOAWIOCH BCTpE-
4aThCA C HENPUBBIYHBIMU e€JUHUIAMH u3Mepenud. Tak, Hanpumep, B KHU-
re Kwona Beprna «/letu kanutana I'panTta» uuTaeM:

e «37T0 Onl1 AOGMpPY — TUraHTCKMH XYPaBiAb AHTAUMCKMX KOJOHUM. ITa
OTUIR OATH (DYTOB POCTOM, ¢ UEPHBIM INUPOKUM KJIOBOM KOHUYECKOI
¢dopmMEBI, 380CTPAIIUMCA K KOHIlY, B JJIUHY OHa HMeJa BOCEMHAAIATH
IIONMORB» ;

e «Bo Bpemsa nmpobGHoro ninaesanusa AxTa «JlyHKaH» IOKAa3aja CKOPOCTH B
CEMHAIIATh MOPCKUX MWJL B YAac»;

o «Pobepr y3Hais, UTO CpefHAA roAoBasi TEMIEPATYpPa B NMPOBUHIUM BHUK-
Topua gocturaer +74° no dapeHreiTy>».

IOna Toro yTobbl 3TO0T TekeT OBLI NOHATEH, HAAO 3HATH, KAK YIOMAHY-
Thle 37eCh eIWHUIB! U3MEpEeHUN, BHIpAXKawIlue NpUOAMIKEeHHLIe 3HaYeHUS
BeJINYUH, COOTHOCATCA C NPUBBIYHBIMM AJNA BaC eIUHUIAMH.

9T0 COOTHOLIEHUE BLIpaKaeTcHd claegyIomumu GopMyIaMu:

b=30,48a, rone a — pauHa B QpyTax, b — COOTBeTCTBYWOIIAS IJHHA B
CaHTUMeTPaX;

1=2,64m, rne m — pauHa B AwiiMax, | — AJUHA B CAHTUMETPAX;

p=1,853m, rne m — paccTofiHNe B MOPCKUX MUNAX, P — PACCTOSIHUE

B KHJIOMETpax;

5(f— 32) ..
— 9 » Ine f — rmemmepaTypa B rpagycax dapenreiita, ¢ — TeM-

mepaTypa B rpaaycax llenncus.

BpITOHUB pacyeThl, HaiigeM, UTO B IPUBEAEHHOM TEKCTE

b=30,48-5=152 (cm); p=1,853-17=32 (xm);

-32

[=2,54-18~46 (cm); =215 o3,

3aMeTuM, YTO NIpPU BBINOJHEHMH BBIYUCIEHUH yJOOGHO IIOJb30BATBHCH
KaJbKYJATOPOM.

3xauyuT, B kHure yKiona BepHa peub uZeT O CAEIYIONIUX TPUOTHIKEH-
HbIX 3HAYEHUAX BeJUYUH. Bricora »Kypariaa paBHa 152 cm, a gauHa —
46 cM. HxTa «J/lyHKaH» IIUIA CO CKOPOCTHIO 32 KM/H4, a CPE/IHETO/IOBaA TEM-
nepaTypa B mpoBuUHIUM BukTopus 6bina pasHa 23° llenncus.

Ona rex, kTo xo4veT 3HAThL Donblue I‘
43
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ITpuBesieM mpuMep HCHONB3OBAHUA GQOPMYJ B 3ajadye HA MPOIEHTEHL.

IIpumep 1. Haiijem, H& CKOJBKO TPOLIEHTOB YBEJIHWYUTCH ILIOIARL MPIMO-

VrOJNbHUKA, €CJH ero JJIMHY K IIHUPHHY yBenunTh Ha 10%.

» IlycTe anunHa DpPAMOYTONBLHUKA PaBHA @ CM, IIMpHHA — b cMm, a mjio-
maas — S cm2,
Ilo dopmyse nnomazy OpAMOYTONbHUKA Haxogum, 4To S=ab. Ilocne
VBEJIMYEHUA MJIUHBl U INUPUHBI npAMOyTroidbHUKa HA 10% 1mnauHa Oy-
Ier paBHa at+0,la=1,1a cm, a mmupuna b+0,16=1,1b c¢m. Torna mio-
majgbk OyleT paBHa
1,1¢-1,16=1,21ab cm?,
T. €. YBEIWYUTCH Ha
1,21ab—ab=0,21ab cm2.
0,21ab o .
HNmeeMm PO 100% = 21%. S8HauuT, WLIOMALb VYBEeJIUYUTCA HA
21%. <
IOTOT OTBeT XOPOINO HOACHSAET
pucyHok 6. Vs pucyHka BUAHO, WTO
K uMeromuMmea 100 manpiM mpamo-
YrOJILHUKAaM, IUIOIaAbh KayIoro u3
KOTOPBIX coctasadeT 1% ot mioma-
IU TOpAMOYroJbHHKa, nobamidercs
emre 21 Manplii IPAMOYTOJIBHUK.
CpolicTBa paBeHCTB MO3BOJAIOT
U3 OOHOM (opMyJibl, CBA3BIBAIOIIEH
Puc. 6 ABe U Ooslee NEPEMEHHBIX, MOJY-
ne. YaTb HOBEIEe (POpPMYJIBI.
__95(f—32)
IIpumep 2. U3 dopmynnl c=——g - Tle f — TemmepaTtypa B rpagycax Pa-

>

peHreiiTa, ¢ — TeMnepatypa B rpaaycax llenbcusa, BLIpasuM IepeMeH-
HYIO [ 4epes c.

VYMHOXHUB 00€ yacTH paBeHCTBA cz—{%)- Ha 9, moayuyum
9¢=5(f —32).
Otcroga
9¢=5f—160, 5f=9c+ 160.
3HaguT, f=90—+5162, T. e. f=1,8¢c+32. <

Mz! monyyuau ¢opMyJy, HO3BOJAIOINYID TEPEXOguTh OT TEMIEPATYPHI

B rpagycax Ilenbcua K TeMmepaType B rpazycax dapewreiiTa.

(LELERE BoipaxeHus, ToXAeCTBa, YpaBHEHNS



YnpaxHeHuns

196.

197.

198.

:

201,

Ilonwsysaces ¢opmynoit b=1,067a, rne a — paccTosHUE B BepcTax,
b — paccTosiHHE B KUJIOMETpPaX, BLIPA3UTE B KUIOMETPAX pacCcTOAHUeE,
paBHOE:

a) 6 Bepctam; 0) 12,5 BepcThI; B) 104 BepcTam.
BrIpasute B KujorpaMMax maccy, paBayio 3 nyaam, 20,5 myma, Boc-

noJb3oBaBOINCH (hopMmyoit p=16,38m, roe m — macca B nyjgax, p —
Macca B KWWIOrpaMMax.

Ilonsayace opmynoit ¢=1,409f, roe f — macca B QyHTax, ¢ — Mac-
ca B KWJIOTPaMMaX, BHIPasuTe B KIUIOTPaMMax MacCy, PaBHYIO:

a) 8 dpynram; 6) 30,5 dyHTa.

Kax uamMeHUTCH MiOINaAb OPAMOYTONbHUKA, €CJIH:

a) ero MIUHY ¥ NIUPDHUHY YMEHBIIUTL Ha 10%:;
6) ero giuHy yBenuuyuTth Ha 30%, a mupuHy ymeHbILuTs Ha 30%?

Kax usmeHutTcss o0beM Kyba, ecqd IJHHY ero pefpa YBeJIUYUTH HA
20%7?

ITeny ma TOoBap cHavaja HOBbicHIM Ha 15%, a 3aTeM CHU3HUIU Ha
15%, Tak Kax TOBap mepecTaJ MOJIb30BaThCcA cupocoMm. IlepBoHavyannb-
Hafd [eHa TOBapa COCTABISANAa a4 P., a OKOHuYaTeslbHasa — b p. CpaBHU-
Te yucja a u b (Beibepure BepHLINI OTBeT).

1. a>b 2. a<b 3. a=b

. 4. CpaBHI/ITb Helb3d, TaK KaK HEH3BECTHO 3Ha4YeHUE a

203.

204.;

(205.]

Ha pacnpogaxe 11eHy Ha KocTioM cHu3uau Ha 20% . Ha cKOJIBKO mpo-
LIEHTOB HAJO MOBBICUTH HOBYIO I[€HY, YTOObI BEPHYThCH K IepBOHA-
JaaLHOM?

Haitnure:

a) kakoii Temnepatype 1o @apenreiity coorBetcTByeT 4 °C; —195 °C;
0 °C;

6) rakoii Temneparype no llenbcuio cooreTcTByeT 20 °F; —16 °F;
0 °F.

MosxeT MU HeKOTOpasi TeMnepaTrypa ObITh:

a) nonoxuTenbHOM mo Ilenscuro ¥ oTpuuaTeNbHOH mo PapeHreinTy;
6) monoxxuTenbHOM 10 DapeHreiiTy U oTpunaTeasHoil no Ilenscurw?

BLIpaanTe H3 (I)OpMyJILI:
atb
2

a) s=at uepeMeHHYIO t; B) S=- -h nmepemennyio b.

6) v=uv,+at nepeMeHHyI0 Q;

Onsa 1€x, KTO Xxo4eT 3HaTb Bonbuwe

435
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HdononuurenbHble ynpaxHeHua K rnase |

K naparpady 1

206. HaiiguTe yucno, obparuoe:

5 2 1 1
a) cyMMe 4yHcen s ¥ 3 B) NPOU3BEAECHUIO YHCEN s ¥ 167
06) pasmocTu umcen 6,2 u 5,8; r) yacTHoMmy uucex 4,9 u 3,5.

207. Haiigute yncio, npoTHBOMIONOMHOE:
a) cymme umcen 2,86 u —4,3;

4 5
0) pasHoCcTH Yucen —— M —;

9
B) MpOM3BeNeHHI0 umucen —5,75 u 1,6;

2
r) yacTHOMYy uucesa 46 u —7;.

Ha#imute cymmy Bcex 1enbix ymces ot —102 mo 104.
|209. l HaiiguTe npounssefieHNe BCeX IeJbIX uHcea oT —11 go 13.
210. HaiguTe 3HaueHWE BBIPAMKEHUSA:

m 1 2a+1
8) ;7 WM m=-gi  6) g

- npu a=38,5.

[211.] HsBecTrO, uyTO IpH HEKOTOPDBLIX 3HAUEHUNAX g U b 3HadeHHE BLIpaKe-
nusa 2(a+b) paBHo —8,1. Haiigure npu Tex e 3HaYeHUAX a u b 3Ha-
YeHUEe BbIParKeHUsd:

a) 3(at+b); 6) —0,5(a+b); B) 4a+4b; r) —ba—5b.

212, Ilpu kakux SHaUeHHAX TEepPEeMEHHBIX He MMeeT CMBICAa BLIpaKeHUe:

5 3 a b
U, . _4 . _Y o
a) 5 7 6) 412’ B) @b’ T) 2ib

213. CocTaBbTe BBIpa)K€HUe IOJH pelleHUd 3aJauu:
a) Ilepumerp npamoyrosnHrKa 16 cM, ogHa u3 ero cTopoH m cm. Ra-
KOBa MJIOIAJAb NPAMOYTrOJNbHUKA?

6) Ilnowaar npsamoyroxnHukKa 28 M2, a ofma M3 €ro CTOPOH PAaBHa
a M. YeMy paBeH NEepUMETP TNPAMOYIOJILHUKA?

[ B) | U3 nBYX ropojioB, pacCcTOSHHE MEMIY KOTOPHIMH S KM, HABCT-
peuy ApPYT APYTY ONHOBPEMEHHO BBbIeXaJIU ABa aBTOMOGHIA. CKOPOCTH
OAHOrO M3 HUX U; KM/4, a CKOPOCTb APyroro v, km/4. Yepes CKOb-
KO YaCOB OHH BCTPeTATCH?

[ 1) | Yepes kakoe BpeMS MOTOLMKIMCT JOTOHUT REJOCUNIENHUCTA, €C-

JI1 PACCTOAHHE MEJy HHMH § KM, CKOPDOCTh BEJOCHIEIUCTA U; KM/Y,
4 CKOpPOCTh MOTOHMKJIUCTa U, KM/4?

(I EERE Boipaxenns, 1ox1ecTBa, ypaBHEHNS
46
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214. OT DpaAMOyroabHOroO JIUCTa KapTOHA CO CTOPOHaAMH# a ¢cM ¥ b cMm oTpe-
3aJ1 10 yrjaaMm KBajapaThsl co cTopoHaMu X cMm (puc. 7). U3 ocrasmeii-
Cf YacTH CHENAJU OTKPBITYIO KOpOOKY. 3anummute GopMyJay ANA BLI-
yucaeHusa obbema V kKopobku. Beiyucnaute 1o ¢dopmyie obbeMm
KOpoOku, ecau a=35, b=25, x=050. Kakue 3HaueHUSA MOKET IPUHU-
MAaTh IEPEMEHHAasA X NP# yKa3aHHLIX 3HAYEeHUsAxX a u b?

215. CocrtaBbTe dopmyny yucaa: a) KpatHoro 11; 6) KparHoro 21,

216. YToObl BHIDA3UTh B KHJIOMETPaX pPacCcTOAHUEe, M3MEPEHHOE B MOPCKMX
MUIIAX, NOJAbL3YIOTCA ¢dopmysoit y=1,8563x, rae x — paccTosiHue B MU-
JfiX, & § — TO JK€ PACCTOSIHME B KUJIOMeTpax. BhIpasuTe B KHUIOMe-
Tpax caenyoomue paccrosEusa: 10 muns, 50 muns, 250 mMunn.

217. CpasauTte:

a) 3,48—4,52 u —8,93+0,16; B) 4,7—-9,65 u 4,7—9,9;

1 1, 3, .3

6) 6,48 5 u 6,48:3; r) 5-16,4 u 16,4:5.
218. Bepno nu, uTto:

a) ecctn a>0 u b>0, 10 ab>0; 6) ecaiu ab>0, o a>0 u b>0?
Bepuo au, uto muA nobbIx yucen a u b:

a) la+b|=|al+|bl;  ©) |ab|=|al|-|b]?
[220.] UsecTrO, uto |x|=|y|. Bepro nu, uro x=y?
[221.] WsBecTHO, uTO |a|<|b|. BepHo au, uro a<b?
[222.] MsBecTHO, uTo |a|>|b|. Bosmosxkro nu, 4068 GBLTO @ < b?

K naparpacdy 2
223. HaiiguTe 3HaueHMe BbIparKeHUA:

a) 5,9-2,6+5,9-3,2+56,8-4,1; 6) 6,8-8,4—-1,6-8,4+5,2-1,6.
[222 BeryucauTe:

a) (1,25-1,7-0,8—1,7)-3,45; 6) 3,947:(3,6—2,6-4-0,25).

JlononHurenphebie ynpaxHeHns



[225.] O6wbacuute, NoYeMy PABEHCTBO FABJISETCA TOXJAECTBOM:
a) |x|=|-x[; 6 |x—yl=ly—x|; ) |2|=2]c].
[ZZ;G_._; ABnsaerca au TO¥XAECTBOM PaBEHCTBO:
a) Ia+5|:a+5; B) |a—b|-|b—al|=0;
6) |a®+4|=a®+4; r) la+b|-|al=|bf?

227. JlokasXuTe, 4TO:

a) eCJIM K CyMMe [IBYX yuceJ INPHUOABMTH MX Pa3HOCTb, TO INOJYUHMTCA
YIBOEHHOE IIepBOE YMCJIO;
6) eciii U3 CyMMBI IBYX YNCEJ BBHIYECTH WX PA3HOCTh, TO IOJYUHTCH
YIBOEHHOE BTOpOE YHCJIO.

228. JloxaskuTe, UTO BHIPAsKE€HHE TOKAECTBEHHO PABHO HYJIO:
a) (at+b)x+(a—byx—2ax; 6) 8(x—y)+8(y—x).

229. JToxaxute, 4TO:
a) Buipaskernne x(—1)+x(—2)+ x(—3)+6x TOXIOEeCTBEHHO PaBHO HYJIIO;
6) BoIpaskeHye a(—5H)+a-4+a(—3)+a-2 ToxAECTBEHHO paBHO — 24.

230. HailinnTe sHaueHHMe BhIpasxkeHnA 8a—(4b+3a)—(4a—3b):
a) npu a=6,8, b=17,3; 6) npu a=—8,9, b=-9,9.
231. JloxaskuTe, UTO 3HAYEHHE BRIPAYKEHHS He 3aBHCHUT OT 4
a) a+(2a—(3a—95)); 6) a —(6a—(ba—8)).
232. JlokasKNUTe, YTO €CJH OAHO M3 YUCEeJ KPaTHO 3, a ApPyroe KpaTHo 9,
TO UX IIPOM3BeJeHMNe KpaTHO 15.
K naparpady 3
233. flBnsercsi sim KOpHeM ypaBHeBUA (2x —3,8)(4,2+3x)=0 uucao:
a) 1,9; 0) 2; B) —1,4; r) —3%7

234. Kaxue n3 uymcen —4, —3, —1, 3, 4 ABAAITCA KOPDHAMH ypaBHEHHHA:

a) x?+4x+3=0; 6) x*+x=127
235. VmeeT nu KOpHH ypaBHeHUE:
a) 3x +7=(9+x)+ 2x; B) x®=x;
6) 5x—1=4(x+2)—(9—x); r) x+1=x—1?
236. IloueMy He MMeeT KOpPHeil ypaBHeHHe: a) |x|=—1; 6) |x|+3=0?

237.| Pemute ypaBreHue: a) |x|=>5; 6) |a|-17=0.

[238.] Ilpn xkakmx sHavYeHHUAX Koa(pduuMeHTa m ypaBHEHHE MX =9 HNMeeT
eINHCTBeHHEII KopeHb? CyniecTByer JM TAKOE 3HAYECHHE m, IIPH KO-
TOPOM 3TO ypaBHEHHWE He MMeeT KOpHeli? MMeeT O6eCKOHEUHO MHOIO
KOpHe#H?

BhipaxeHusn, ToxaecTea, ypaBHeHUs!




[239.] IIpn xakux saHaueHNsAX KosdpunmenTa p ypasHesue px=10 umeer Ko-
peHb, paBHBIA —5; 1; 20?7
240. Pemnte ypaBHeHue:
a) 3,8x—(1,6—1,2x)=9,6+(3,7— 5x);
6) (4,5y+9)—(6,2—3,1y)= 7,2y + 2,8;
B) 0,6m—1,4=(3,bm+1,7)—(2,7m—3,4);
r) (5,3a—0,8)—(1,6—4,7a)=2a—(a —0,3).

241. Pemute ypaBHeHHe:

a) (x—1)(x—7)=0; B) (x+1)(x—1)}x—5)=0;
6) (x+2)x—9)=0; r) x(x+3)(x+3)=0.

@42] MoeT i1 MMeTH IOJIOKMTEJHLHBIA KOpeHb ypaBHEHME:
a) (x+5)x+6)+9=0; 6) x2+3x+1=07?

243. PemnTte ypaBHEHUe:
a) 0,15(x—4)=9,9-0,3(x—1);
6) 1,6(a—4)—0,6=3(0,4a—7);
B) (0,7x~2,1)—(0,5—2x)=0,9(3x—1)+0,1;
r) —3(2-0,4y)+5,6=0,4(3y + 1).

244. Ilpu KaxKoM 3HAYEHWH NEepeMeHHOji:

a) cyMMa BrIpaxKeHuit 2x+7 m —x+12 pasuHa 14;
6) pasHocTh BhipaskeHnii —5y+1 u 3y +2 paBaa —9?

245. HaiinuTe Bce nesible 3HAYEHHMA 4, IPH KOTOPHIX KOPEHb YpaBHEHMA
ax=06 sBJAETCA LEJBIM YHCJIOM.

246.) He pemasa ypaBHenus ((2x+1)=13, nokaxute, UTO €ro KOpPeHbL He
ABJISIETCH NEJILIM YHCJIOM.

247. Ha ¢depme 1000 xpoukoB M Kyp, y EuX 3150 Hor. CKOJIBKO KpOJIH-
KOB M CKOJIBKO Kyp Ha (epme?

248. Ha nepBoM yyacTKe Ha 9 KyCTOB cMOpPOAHMHBI 0OJibIlIe, YEM Ha BTO-
poMm. Ecoim co BToporo ydacTka IlepecajUTh Ha IIEPBBHIM 3 KyCTa, TO
Ha IIepBOM y4YacTKe cTaHeT B 1,5 pasa GoJibllle KyCTOB CMOPOAHHHI,
yeM Ha BTOpOM. CKOJIBKO KYCTOB CMODOAMHBI HAa IIEPBOM Yy4YacTKe?

249. ¥ Mumm B 4 pasa 6Gosplle Mapok, yeMm y AHapes. Ecoim Mwuma or-
nact AHnpero 8 Mapok, TO y Hero CTaHeT MapoK BABoe OoJibIle.
CKOJILKO MapoK y KaIOOoro MajJbuyHuKa?

250. Yro6bl cOaTh B CPOK KHHUI'y B GMOJHMOTEKY, YVUE€HMK NOJIKEeH OBLI 4M-
TaTh exeaHeBHO mo 40 cTpaHHuL, HO OH YHTaN B JieHb Ha 15 cTpanmig
MeHBIIe U CIaJl KHUI'y Ha 6 OHeil Imo3;Ke CpOKa. 3a CKOJIBKO OHeH yue-
HHMK OOJIIKEH ObLJI IPOYHUTATHL KHUIY?

JlononHutenbHbie ynpaxHeHusn
‘ 49
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251.

252.

Yro0nl cHesiaTh BOBpPEMs 3aKa3, apTeyb CTEKJOAYBOB [OJKHA Obljia
H3roToBAATE B geHb no 40 usznenuii. OgHAKO OHAa MIroTOBJIAJNA €iKe-
nEeBHO Ha 20 u3pgenuit 6oypllle N BBHIMIOJHMJIA 3aKa3 Ha 3 OHA paHb-
e cpoka. KakoB ObLJ CPOK BBIIOJHEHHS 3aKasa?

Ecnu K 3afyMaHHOMY Yucay npubaBUThL 7, NOJYUEHHYID CYMMY YMHO-
JKHTh Ha 3 M M3 IIPOM3BeNeHMsi BhIUeCTb 47, TO NOJYUNTCA 3aiyMaH-
Hoe uyucjo. Kakoe umcno sagymano?

K naparpady 4

[253.; Cpennee apudmernteckoe HEKOTOpOr'o pfAfla MaHHBLIX, COCTOSAIIEro U3

254.

256.:

257.

10 uyucen, paHo 7. K stomy psany npunmucanu yucya 17 u 18. Yemy
PaBHO cpeaHee apHM(pMeTHUECKOe HOBOIO pAna UMCEJi?

CKOJLKO YHCeJ B PAAY, €CJIHM €ro MeUAHOU CJIYIKHMT: a) NATHAAUATRIN
yjeH; 6) cpenHee apu(MeTHYECKOEe CEMHAALATONO M BOCEMHAJALATOrO
YJIeHOB?

B psagy umcen

12, » 7, 15, 20

NpONyUIeHs! ABA 4YHMCJ8, OJHO U3 KOTOPHIX BABOE OOJIBIIE APYroro.
Haiiute aTH uMcia, €cJIM H3BECTHO, 4YTO CpenHee apMpMeTHUECKOE
pajga paBHo 13.

2

B pany umcen
8, 16, 26, , 48, , 46
JBa 4UHCJIa OKA3aJHMCh CcTepThiMM. Halimmre 3THM uuHcila, ecjiiu U3BeECT-

HO, 4YTO OofHO M3 HuxX Ha 20 Gosple npyroro, a cpenHee apudMeTH-
4ecKOe 3TOro psfia 4uceJ paBHO 32.

B paay ma”HHBIX, cocTOALleM H3 12 umncen, HauboJsblllee YHMCIO yBEJIH-
yunu Ha 6. U3MeHHTCA JIM TIPH 3TOM M KaK:

a) cpeaHee apu(pMeTUUECKOE; 0) pasmax; B) MO7ia; r) meguata?

LELERE BoipaxeHusn, TOXAeCTea, ypaBHeHus



etz OYHKLUA

EEN ©VHKUMM U NX TPAGUKM

12. YTo Takoe dyHKuUunS

Ha npakTHKe MBI YaCTO BCTpPEeYaeMCHA C 3aBHCHMOCTAMM MEKAY pasjimd-
HbIMM BeJnunHamu. Hanpumep, miomajgp Kpyra 3aBHCHT OT €ro pagnyca,
Macca MeTaIMYeCKOro OpycKa 3aBMCHUT OT e€ro o0’b€éMa U IIJIOTHOCTH MeTaJl-
Ja, o0’beM IPAMOYroJILHOTO NapaJuiejienuie/ia 3aBHCUT OT €ro AJIMHEI, IITH-
PHHBI H BBICOTHL.

B panmueiineM mMpi OyZieM HM3y4aTh 3aBHCHMOCTH MEXKAY ABYMS BeJIHM-
YHHAMH.

PaccvmoTpuM npumMepsl.

IIpumep 1. Ilmomaar KBazpaTa 3aBMCHUT OT AJIMHBL ero CTOpoHbl. IlycTh
CTOpPOHA KBaJpaTa paBHa 4 CM, a ero ILIOWIAAL paBHa S cm?.
s Kamxaoro saHadyeHUsl IePEMEHHON G MOMKHO HAMTH COOTBETCTBYIO-
1jee eMy 3HaudyeHme nmepemeHHoit S. Tak, Hanpumep:
ecia a=3, to 8S=32=09;
ecmn a=15, To S=152=225;
ec a=0,4, o $=0,4°2=0,16;
ecu a=0,08, To $S=0,082=0,0064.
3aBHUCUMOCTh ITEPEMEHHOM S OT mepeMeHHOI a BuIpakaetrca (GopMyJion
S=q?
(o cmelcny 3agauu a > 0).

ITepemenHyi0 a, 3HaUue€HUsA KOTOPOI BHIOUpAIOTCH IPOM3BOJILHO, HA3bI-
BAIOT HeE3a6UCUMOI nepemeHHOl, a MepeMeHHYIO S, 3Ha4YeHHs KOTOpOil
OIIpeNleNIAIOTCA BHIODaHHBIMH 3HAYEHHUSMU 4, HA3BIBAIOT 346UCUMOl nepe-
MEHHOIL.

5. OyHKUMN v nx 1 paduku

51



IHpumep 2. IlyTts, NpoiifieHHBIH aBTOMOOMIIEM €O CKOpOCTHIO 50 KM/U, 3a-
BHCHUT OT BPeMEHH ABUKEHHUSA.

O0o3HaUMM BpeM# JABHXKEHHWA aBTOMOOWIA (B yacax) OykBoii t, a mpoii-
IEeHHbIH NyTh (B KMjoMeTpax) OyKBOM 8. JINA KayKIoro 3Ha4YeHUA Iie-
pemeHHuoi t, rae t 20, MOX@HO HAaWTH COOTBETCTBYHKIIlEE 3HAYEHHE Ile-
pemeHHoM 8. Hampumep:

ecan t=0,5, to s=50-0,6=25;

ecsoit t=2, to s=50-2=100;

econ £=3,5, To s=50-3,5=175.

3aBHCUMOCTh II€PEMEHHOM § OT IepeMEHHO# { BBRIpAXKaeTcsa (hopMyJioi

s =50t.

B stom npumepe { ABIAETCA HEe3aBUCHMOL IIepeMEHHO¥, a § — 3aBH-
CUMON mepeMEeHHOM.

IIpumep 3. Ha pucyske 8 uzobpaxkeH rpauK TeMIIEpaTyphl BO3ZyxXa B Te-
YeHHE CYTOK.

C momomiplo 3TOro rpapukKa IJA KaiKIoro MOMEHTA BpeMeHH f (B ua-
cax), rae 0<t< 24, MOXHO HaliTH COOTBETCTBYIOIIYIO TeMIepaTypy P (B
rpaaycax llenscusn). Hanpumep:

ecoim t=7, To p=—4;

ecan t=12, To p=2;

ecain t=17, To p=3;

ecan t=22, o p=0.

3nech t ABJIAETCHA HE3aBMCHMOI IIePEMEHHO, a4 p — 3aBHCHUMOi Iepe-
MEHHOH,

IIpumep 4. CTouMOCTh NpOE3a B MPUIOPOAHOM IIO€3/le 3aBHCHT OT HOMe-
pa 30HBI, K KOTOPOii OTHOCHUTCH CTAHIUA. 3Ta 3aBHCHUMOCTH IJA HEKO-
TOpPOro peruoHa IoKa3aHa B TaOiune (OykpBo¥ n o6o3HaueH HOMEpP 30-
HbI, 8 OYKBOM m — COOTBETCTBYIOIasi CTOMMOCTH IIpoe3fa B pyOJdax):

Syman
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n 1 2 3 4 5 6 7 8 9
m 10 10 18 | 24 30 36 42 | 48 54

ITo sToit Tabuauile AJs KaX»XAOro 3HaueHUA n, rome n=1, 2, ..., 9, Mmox-
HO HalTH COOTBETCTByMOI[ee 3HaueHMe m. Tak,

ecin n=2, to m=10;

eca n=06, To m=36;

ecoiu n=9, To m=54.

B aToM cnyuae n sIBIAeTCcHA HE3aBMCHUMOII mepeMeHHOM, a m — 3aBUCH-
MOH IIepeMeHHOM.

ceNS GBS G e A OB RIS B4 S04 2P 00 TR GEM S WO GIG- N0S TR IR G S A S D M DO SR AU OB AR R GXN MU ZW WO NAy e R

B paccMOTpeHHBIX NpHMepax KaXJAOMY 3HAYEHUI0O He3aBUCHMOIl ;
MepEeMeHHOH COOTBETCTBYET e€NNHCTBEHHOE 3HauYeHHEe 3aBUCHUMOI
nepeMeHHoil. Takyio 3aBHCHMOCTL OJHOW mepeMeHHON OT apyroi f
Ha3bIBAIOT (PYHKUUOHANLHOIL 3A6UCUMOCMbI0 NN QYHKyUeil. §

e o ot

N L e e wl B AL S e ARS o UG BAR B8 N Fwy RAST a3 GEIT W MR UM B Mo BRG W SR W WP W W

E T

HesaBncumMyr mnepeMeHHYI0 MHaYe HA3BIBAIOT APZYMEHMOM, a O 3aBHCH-
MOl IIepeMEHHOH T'OBOPAT, UTO OHA SABJAETCA QPUHKYuUEll OT 3TOr0 apryMeHTa.
Tak, mwromanek KBaapaTa sABIAeTCA (GYHKIMEH OT AJHHB €ro CTOPOHBI; IIyTh,
IIPOHIEHHBI ABTOMOOHJIEM C IMOCTOSSHHONH CKOPOCTBIO, SIBJAETCH (QYVHKIHEN OT
BpeMEHM ABIIKeHHA. SHAUYEHUS 3aBHCHMOH IIEPEMEHHONW HA3BIBAIOT 3HAYEHUSA-
MU QYHKLUUU.

Bce 3HaueHHdA, KOTOphle NMPHHUMAET He3aBUCHMAasA IlepeMEHHAasdA, obpasy-
0T ofaacme onpedeaenus QYHKYUU.

Hanpumep, obiacte ompefeneHEus (QYHKIHNM B IpuMepe 1 cocToUT M3
BCeX IMOJIOXKUTEJILHEIX UHCeJI, a B IpuMepe 3 — us Bcex uyucen ot 0 go 24.

YnpaxsHeHus

258. Ilnomazr DTPAMOYTOJILHMKA CO CTOPOHAMH 9 CM M X cM paBHa S cMmZ.
BripasuTe GopMyJIOH 3aBUCHUMOCT: S OT x. I{ns 3HaueHUs apryMeHTa
x=4; 6,5; 15 HalinuTe COOTBETCTBYIOIIEE 3HAYEHUE DYHKIUH S.

259. IToesn, ABHrasck co CKOpocThid 70 KM/4Y, mpoxoauT 3a t U pacCTos-
HHe § KM. 3agaiite GopmyJoii saBucuMoOCcTs § oT t. Haiigute 3HadYeHMe
byHKIIHKM, COOTBETCTRYIOI€E 3HAYEHHUID AaprymMeHTa, paBHOMY

2,4; 3,8.
260. O6bem KyOa saBucHT OT AJUHBI ero pebpa. Ilyets a cm — janmHa pe-
O6pa kyba, a V em® — ero o6bem. 3anaiiTe Gopmynoil saBuCHMOCTH V

oT a. BospMuTe nBa KaKWX-JIHOO 3HAUEHHS apryMeHTa U BBIUNCJINTE
COOTBETCTBYIOII[M€ MM 3Ha4YeHHA (PYHKI[HH.

§ 5. dyHkuun n ux rpaduku
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261, Ilo osepy nmiasajia sixta. PaccrosiHme s (B KMJIOMETpax), Ha KOTOPOE
yaalajiach AxXTa OT 0a3pl, MEHAJIOCH C T€eYEHHEM BPEMEHH ABHIKECHHA
(8 MunyTax). ViameHeHHne s B 3aBUCHMOCTH OT t IIOKa3aHO HA PHCYF
ke 9. Ha Kkakom paccToAaHum OoT 6a3pi Haxomwiachk AxTa 4depes 20 MuH'
yepe3d 1 g 20 muu? yepes 2 u 30 mueE? KakoBa o6yacTe onpeneseHHs
paccMaTpuBaeMoit QYHKUHH?

ke T T L T
L 1 [ D R T'f ™
...]10......... . i i ' i

262. Ha pucynxe 10 moxasaHO M3MEHE€HHME BBICOTHI COCHEI U (t
3aBHCHMOCTH OT ee Bo3pacTta X (B rozax). Halimure: a) Bul
B Boapacte 10; 40; 90; 120 net; 6) Ha CKOJBKO BBIPOCJA COv
MeXyTOK BpeMeHH oT 20 no 60 jser; or 60 mo 100 ier.

o L
30 s
L
NENEES
20
L/
oA
0T AT
7{EN RN
e
| —
0 . 20| . 140]
HRERRE RN
Puc. 10

263. Kaxxmomy HaTypalbHOMY YHCJY I CTABHTCA B COOTBETCTBHE OCTa"
OT AejieHusA 3Toro yucaa Ha 4. Hatinute r, ecin n paBHo 13, 3«
100. B paccmaTpuBaemoii QyHKIHOHAIBHOM 3aBHCHMOCTH YKAMKHTE
rymernT. KaxkoBsa ofjacThb onpezesieHus 3ToM ¢yHKUvu? Kakme uyucse
CAYXKaAT SHAYEHMAMH (QYHKIHMN?

O
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264. B tabiuile, cocTaBJIEHHON B pe3yJbTaTe U3MepPEHMii, IOKa3aHa 3aBUCH-
MOCTh aTMOC(hEepHOro naBjieHHs p (B MHJUIMMETpax PTYTHOro croJida)
OT BBICOTHI h (B KHJIOMeTpax):

h, EM 0 0.5 1 2 3 4 5
p, MM pT. cT. | 760,0| 716,0 | 614,0| 596,7 | 525,7 | 462,2 | 404,8

KaxkoBo atmocdepHOe naBienme Ha BbicoTe 1 KM? 4 Km?
Ha kakoit BricoTe armocepHOe naBjieHMe paBHO 596,7 MM pT. cT.?
404,8 MM pT. CT.?

265. B onHoM pesepByape 380 M2 Bopel, a B apyrom 1500 m3. B nepsrrii
pesepByap Kasawii yac mocTynaeT 80 m® BOawl, a M3 BTOPOTO KaK-
el dac BeikauuBawT 60 m3. Uepes CKONMBKO Y4aCOB BOABL B Pe3€pBY-
apax CTAHeT IMOPOBHY?

{266. OtTvernsTe TOYkH A (4; —3) u B (—2; 6). IIposenure npsimyro AB u
HaliluTe KOODAMHATLI TOYEK IEepeCceuYeHHsl 3TOo¥i NpsiMoii C OCBI0 X M
OCBIO Y.

13. BbluncneHue 3HauveHun pyHKUUN
no dopmyne

DYHKIMHW, KOTOPHIE MBI pacCMaTpPHMBAJIM B IIPEABLIAYINEM NYHKTE, 3aja-
BAJMCH pasnMWYHBLIMH cnocobamu. Hambosee pacnpocTpanHeHHBIM crocoGom
ABNAAETCH 38JaHNEe (QYHKIIMH C noMoinblo ¢Gopmyibl. PopMyJia IIO3BOJIHET
ana yrdoro sHaYeHMA APryMeHTa HaXOAMTh COOTBETCTBYIOI[ee 3HAYEHHE
QYHKOME NYyTEM BBIYHCJICHUI.

INpumep 1. Ilycts PyHKnusa s3agana ¢opmylioit

3x—1
y= x2 , e —3<x<3.

rotorPna BUNLIENbM NENMBHWL, (1646—1716) — He-
Meukuit dunocod, marematnk, Gpmank n ssoikoeeg. OH n
aHmuncknin yderHulh . HeloTtoH co3pann (He3aBUCUMO
APyr OoT opyra) oCHOBblI BaXHOro pasgena mMaremaTuky —
MaremaTuyeckoro aHanusa. JleitbHuy BBEn MHOTWE NOHNA-
WS U CUMBONLI, ynoTpebnsemMule B MaTemMaTuke U cenyac,
B 4aCTHOCTWU, UM BBEOEH TEPMUH «(DYHKUWNS».

§& 5 ®Oyniapm u ux 1padpukn [
1)
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Haiinem 3HaueHHWA I, COOTBETCTBYIOIIHE L{€JIBIM 3HAYEHHAM X:

3-(-3)-1
econ x—=—3, TO y=—(-2—)—:—5;
3-(—-2)-1
eca x=—2, TO y='—(2)—:—3,5 H T. I.

PeayanTaThl BEIYHCJIEHNHA yAO6HO 3anucaTh B BUAEe TAGAHIBI, IOMECTHE
B BEepXHel CTPOKe 3HaUYEeHWs apryMeHTa, a B HHJKHeH CTPOKE COOTBETCTBYIO-
Hi¥e 3HaYeHNA (PYyHKIIHNH:

x -3
-5

-2
—3,5

-1 0 1 2
—2 | -0,5! 1 2,5

MEul BrIGMpadn KaXXALIN pas3 3HadeHHe x Ha 1 Goabllle npenbiayIero.
ToBopsT, UTO MBI COCTABHMJIM TaOjuny SHaueHHil QyHKIMK ¢ maroMm 1.

B paccmoTpeEHEOM mpuMepe ObLIa YKasaHa o0JacTh orpefeiieHuA QyHK-
K.

Econ ¢pyuxumus sazaHa popmysoii H o0sacTh onpeaenenus GyHKINK He
yKasaHa, TO CUATAKT, 9T0 00JIaCTh OIpeAeSIeHHs COCTOMT M3 BCEX 3HAUEHHI
He3aBHCHMOH IIepeMeHHOM, IIPH KOTOPLIX 3Ta (hopMyJia UMeEeT CMBICI.

Hanpumep, obsmacTe ompeneneHnsi QyHKIIMHM, 3ajaHHoH Gopmynoii
y=x(x+5), cocTonT M3 BCex uyuces, a objacThb onpeneyieHns QYHKIHH, 3a-

naHHO¥ (opmyJoil y= COCTOHUT M3 BCEX YMCEe), KpoMe yHCaa 2.

x—27
C momoueio ¢opmMysbl, 3amarpineii QYHKINMIO, PelIalT TaKKe 38Jaudy
OTBICKAHMSA 3HAYEHWII apryMeHTa, KOTOPBIM COOTBETCTBYET AAHHOE 3HAUEHUE
PyHKIIUHA.
IIpumep 2. Pysxuua 3aaana popmynoit y=12x—3,6. Haligrem, mpu xaxom
3HAUEHNH X 3HaueHHe (YyHKHHUHN paBHO 2,4.
» IloactaBuM B (popmyny y=12x—3,6 Bmecto y uucao 2,4. Iloayunm
YPaBHeHHe C IIEPEMEHHOH X:

2,4=12x—3,6.

Pemrus ero, Haiinem, uto x=0,5.
3uaunrt, y=2,4 mpu x=0,5. <

3aMeTMM, YTO MBI CMOIJIM PEIIMTH 3Ty 33784y, TAK KaK OHA CBeJIach K
VPaBHEHHIO, CIOCO0 peiieHHsd KOTOpPOro HaM HM3BEeCTEH.

267. Oypxkuua 3agaHa ¢opmysont y=2x+ 7. HailaiuTe sHauenme (QyHKIMH,
COOTBETCTBYIOILlee 3HAYEHHIO apryMeHTa, paBHomy 1; —20; 43.

268. DyHKnuA 3amaaHa dopmynaos y=0,1x+5. [I1a 3HadYeHUst apryMeHTa,
pasaoro 10; 50; 120, BaiiguTe cOOTBETCTBYIOLEe 3HaUeHHE (PYHKIIHH.

Sy



269,

270.

271,

272,

273,

274.

275.

276.

277,

278.

o 12
DyHKIMA 3ajaHa (QOpPMYJIOi y=— B Tabnnie yxkasaHpl HEKOTOPBIE

3HaYeHUus1 aprymMeHTa. 3alojJIHuTe TalOJiMIy, BBIYHMCJINEB COOTBETCTBYIO-
Iqye 3HaYeHusn (PpyHKIHH:

x —6 -4 -3 2 5 6 12
y

DyHKUMA 3ajaHa Gopmynoi y=x2—9. 3amoguute Tabanmy:
x ) —4 -3 0 2 3 6
y

CocTtarpTe TAGAMIY 3HadYeHHH (QYHKIHH,
y=x(x—3,5), rne 0<x<4, ¢ marom 0,5.

3amaHHO¥ (opmyJoit

Haiinute obsnacts onpezeneHuss QyHKIWH, 3aJaHHOH (opMysoit:

4x- 1
6) N y=""F5—

x—7 3+x;
dopmyna y=—5x+6 sagaer HekoTopyio QyHKIUW, IIpn KakoMm s3Haue-
HHUU apryMeHTa 3Hauenue (pyHKIUU paBHo 67 8?7 100?

2) y=1x°+8; B) y=

- 2
DyHKIUA 3ajaHa dopMysoi y=-zx. 3anoJIHUTEe IIYCThI€ KJIETKH
TaOIHIbI:

x —0,5 4,5 9

y -2 0

Dysrnua sajfana ¢opmynoit y=0,3x —6. Haiinute sHaueHHue apryMeH-
T4, P KOTOPOM 3HauveHMe QyHKIHUH paBHO —6; —3; O,

3anaiite opMysoli 3aBHCMMOCTH MacChl KyCKa NPOGKHM OT ero oonema,
€CJIM M3BECTHO, YTO IUIOTHOCTH NMpoGKu pasBHa 0,18 r/cm®. Haiiaurte mo
dopmyJsie: a) Maccy KycKa mpoOkm, o6meM Kotoporo paseH 240 cm®;
6) o6peM KycKa IpoOKM, mMacca KoToporo pasHa 64,8 r.

JIBUTasichk cO CKOPOCTBHIO U KM/4 B TeueHHE 6 U, aBTOMOOMJIb ITPOIIEN
IIyTL 8 KM. 3anaiiTe ¢dopmysioil 3aBuCcHMOCTh S OT v. Ilonb3ysch 3TOM
¢dopmysoit: a) HaliguTe 8, ecnau v=~65H; 6) HaizuTe v, ecau s=363.

C typ6assl Ha CcTaHINIO, YOAJEHHYIO Ha paccrosiiue 60 KM, orupaBn-
CHA BeNOCHIIETHUCT €O CKOpocThio 12 Km/u. 3anaiiTe popmMyJioi 3aBHCH-
MOCTh IIepEMEHHON $ OT NepeMEHHON {, I'Zle § — PpacCcTOSHHE BeJIOCH-
neAuUCTa [0 CTAHIMM (B KWJIOMETpax), a t — BpeM# €ro IABMKeHHUA (B
yacax). Haitaure o cdopmyste: a) s, ecou t=3,5; 6) £, ecan s=30.

§ 5. dOyHkuuKM 1 ux rpadpuku
s
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279. ¥V maapuuka Opwio 80 p. O kynun x xapanzamier mo 10 p. 3a mry-
Ky. O603HayuB 4uCyIO pyOJieli, OCTABIIMXCA Y MaJbuHMKa, OyKBOM Y, 3a-
naiite (popMyJIOM 3aBHCHMOCTL y OT X. HakoBa 06JacTh onpenesieHHSA
oTOoM GYyHKIIMHM?

280. nsa cenbckKoii 6uOGIMOTEKM YUYeHMKM IIECTHIX M CeIbMBIX KJIACCOB

i cobpaan 315 kuHur. CKOIbKO KHUT coOpajy CEMUKJIACCHHKH, €CJIM W3-
BECTHO, 4TO OHM cobOpaiu Ha 10% kHur GoJsblle, UeM IIECTHKJIACC-
HUKH?

281. OrmersTe B KoopAwHATHOHN minockocTu Touku M (0; —4) u N (6; 2) n
coeaHHHTEe MX OTpe3KoM. HalinuTe KOOpAMHATH! TOYKM II€pECeYeHHST
9TOr0 OTPEe3Ka € OChIO X.

282. OTMmeTsTe B KOODAMHATHOH IiockocTu Touku A (—2; —3) u B (4; 5).
Haiiaure xoopAMHATHI cepeguHB! OTpe3Ka AB.

14. Npaduk byHKUUMN

PaccmoTpumMm (PyHKIMIO, 3aJaHHYIO (popMyJioNn y= . f_ 3> Tae — 2<x<3.

ITo aroit dpopmyne ansA nro6oro 3HaYEHMS aprymMeHTa MOXKHO Ha¥TH COOTBET-
CTByIOLIl€e 3HaUYCHMEe PYHKIIMH.

B Tabsunie ykazaHe! HEKOTOpbIE 3HAYEHMST aPT'YMEHTA M COOTBETCTBYIO-
e UM 3Ha4YeHUs (QYHKIMH:

x -2 -1 0 1 2 3

Kaxxnyio ns HafljeHHbIX Iap 3HaUeHHH X K y m300pasuM TOYKOM B KO-
OpOUHATHOM IIJIOCKOCTH, CUMTAS 3HAUEHHE X abCIMCCOM, 8 COOTBETCTBYIOILEE
3gaueHue y opzauHaroii (puc. 11). BeiGupas apyrue 3HAYEHHS X M3 IIpOMe-
KYTKA OT —2 70 8 M BBIYMCJAA COOTBETCTBYIOII[HE MM 3HAUEHMSA Y 10 ¢op-

myJie y= OymeM HOJYyYaTh APYruye mapel 3HadeHuP x u y. Kaxaol us

x+3’
STHUX AP TAKIKE COOTBETCTBYET HEKOTOpPAdA TOYKA KOOPAMHATHOM ILJIOCKOCTH.

Bce Takme Toukm o6pasyioT zpagux Qpyrkyuu, 3agaHnol ¢opmynoil y= P

rage —2<x<3 (puc. 12).

¢
3

¢ Onpepenexnmve. I'padurKkoM (QYHKIIME HA3HIBAETCS MHOMKECTBO
' BCex ToueK KOOPAHMHATHOI IIJIOCKOCTH, abCIiMcChHl KOTOPHLIX PABHEI

3HAYEHHAM ApryMeHTa, & OPAMHATH — COOTBETCTBYIOINMM 3HAYE-
. HHAM GYHKIIUN.
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IIpumep 1. IlocTpoum rpadpuk QyHKIHM, 3agaHHON (HOPMyJIOn

roe —1<x<8.

y=x(6 —X),

CocraBuM TAbJIHIY COOTBETCTBEHHBIX 3HAUEHHI apryMeHTa M (PyHK-

IIMN;

"

—1

0

2

y

—7

0

8

OTMeTHM B KOOPAHMHATHOI IIJIOCKOCTH TOYKH,

KOODAMHATHI KOTOPHIX yKasaHwl B Tabnune. Co- "1
eINHMM HuX njasHo¥ jauuuert (puec. 13). Ilo- y
JIYyYMM rpapHK (PYHKIHMH, 3aJaHHOI GHOpPMYJIOH

y=x(6-x),

rme —1<x<56. <

Yem Gosbille OTMETHM TOYEK, ITPHHAAJIEHAINNX :
rpagpuKy, U 4YeM IUIOTHee OHHU OyAyT pacmoyioMeHbl, [| T -t |
TeM TOdYHee OyneT HmocTpoeH rpadMiK QYyHKIHMH.

C nomonipo rpaduka QYHKIHMH IO 3HAYCHHIO
APTYMEHTa MOXHO HAHTH COOTBeTCTBYIOIlEe 3HA- —
yenye QYHKIHM. MOMKHO TaKKe pelIUTh OOPAaTHYIO |
3a4a49y: II0 YKA3aHHOMY 3HAYEHHIO (PYHKIMH HaAHTH f iR
Te 3HAYEHUS APTryMEHTA, KOTOPBIM OHO COOTBETCT- L.l D

BYET.

Puc. 13

§& 5. Dynkumm n nx rpacdukn
59
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IIpumep 2. ITo rpahuKy QYHKIMHM, N300paKeHHOMY Ha pHCYHKe 14, Hait-
JeM: a) 3HaYeHHe PYHKIVHY IpH Xx=3; 6) 3Ha4YeHMA X, IIPM KOTOPBIX
3Ha4YeHre (PYHKIIUY DaBHO 7.

» a) Yepe3s TouyKy ocu X ¢ abciuccoil 3 IpoOBeeM IEPIEHIUKYIAD K
ocu x. Touka nepeceueHus 3TOr0 NEePIHEHAMKYIApa ¢ rpaduKoM QyHK-
LUK ¥IMeeT KOoopAauHATH (3; 5§). 3HauMT, Npd X =3 3HaAUCHME (PYHKUUH
paBHO 5.

6) IIpoBenem uyepes TOYKY OCH Y ¢ OpAUHATO 7 IpAMYIO, IapaJlieib-
HYIO OCH X. JTa InpsaMasa IepecexKaeT rpad@HK B IBYX TOUYKAaX: ¢ KOOp-
muHatamu (5; 7) u (9; 7). 3HauuT, QYHKIMA DPUHHMAaET 3Ha4YeHHe,
paBHoe 7, np x=5 u opu x=9. <

I'padpuk maer HarIAgHOE IIpeACTaBJI€HHE O 3aBHCHMMOCTHM MEMKIY BeJH-
ypHaMu. Tak, mo rpa@uKy TeMnepaTyphbl BO3yXa MOXHO y3HAThH, Korja
TeMIlepaTypa PaBHSJACh HYJIO, ObLia BEIIIE HYJS, HHXe HyJId, BO3pacTaJja,
yOeiBasa 1 T. n. Hanpumep, ¢ IIOMOILBIO IpaduKa, M300panieHHOro Ha pH-
CYHKe 8, MOXHO orpefenuTb, 4yToO TeMmneparypa O6vlna paBHa 0°C B 9 u u B
22 vy; ObLIa HDOJOMHUTENBHOM ¢ 9 g0 22 4; moadpacTana ¢ 3 go 15 u.

Ha npaxTHKe YaCTO HCIOJb3YIOTCA NPHOOpHI ANs aBTOMATHYECKOR pe-
THCTPAIMH XOZ& TOro M MHOIO Imporiecca (H3MeHEHHS B TeUueHMe CYTOK aT-
MOC(PepHOro AaBJieHHs, M3MEHEHHUS B TeueHMe CYTOK yPOBHA MOPSHA, M3MeHe-
HHSA OaBJeHUS [apa B LUIMHAPE OBHraTeNs B 3aBHCHMOCTH OT IIOJIOMKEHMSA
HOPIIHA M T. IM.). ITH IPUOOPH! BHIYEPUYMBAIOT rpad¥Ky COOTBETCTBYIOILIUX
OYHKIIMOHAJBHBIX 3aBHCHMOCTEN.

Tak, ¢ nmomMoinbl0 Kapauorpada nonydamoT rpadpuyecKoe onmcaHHe
paboThl cepara, ceiicMorpadp mosBossgeT mHOJYUYMTH rpadmdyecKoe ommcaHUe
KoJIe6aHMI1 TIOYBEI.

Sy



YnpaxHeHus

283. dyuxuusa 3agana popmysoit y=x(x—3), rae —2<x<2. 3anosHUTe Tab-
JUNY:

x -2 |-1,| -1 |-0,5 0 0,5 1 1,5 2
Yy

IlocTpoitTe rpadpuK 3TOM PYHKIIUH.

284. ITpunaanexar au Touku A (4; 2), B (1; —4) n C (1; 4) rpaduky (pyHK-
My, 3aaaHHOl (opmynol y=2x —67 HasoBuTe KOOpDAHMHATHI eIlle Ka-
KUX-TH00 ABYX TOYEK, OFHA M3 KOTOPHIX TPUHAANEIKHUT rpaduKy 3Toid
OyHEIIMM, a Apyrasd He IIPUHALJEIUT.

285. KpuBaa MN — rpadux Hexortopo¥l ¢pyHKNum (puc. 15). Haiiaure mo
rpadPKy 3HaUYEeHHEe (PYHKIMH, COOTBETCTBYIOIIlee 3HAUEHUIO apryMeHTa
—-2; —1; 0; 1; 5.
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Puc. 15 Puc. 16

286. Ucnonbaya rpadpux pyHKIIMHM, M300pakeHHBIH Ha pUCyHKe 16, zamon-
HUTe Tabauiy:

x -3 —-1,5 —-0,5 0 0,5 3,2
y

VKaXuTe IATh 3HAYEHUII apryMeHTa, KOTOPBIM COOTBETCTBYIOT IIOJIO-
JKHUTeNbHBIC 3HAYCHUSA (QYHKIIMHM, U OATH 3HAYEHUH apryMeHTa, KOTO-
PBIM COOTBETCTBYIOT OTPHIUATEJbHBIC 3HAUCHMS (PYHKIMH,

287. Kpusass CD — rpadpux Hekoropoil ¢yukiuu (puc. 17). Mcnonsays
rpadpuk, HalguTe:
a) 3HaueHus y upu x=—3; —2; 0; 2; 4;
0) sHayeHMaA X, KOTOPBLIM cooTsBeTcTByeT y=—2; 0; 2; 3.

& 5. OyHKLIMK 1 KX Fpadpukm ' 61



288. ITonp3ysce rpapmKom GYHK-
Y, HN300paXe€HHBIM Ha pU-
CYHKe 17, yKaxuTe JBa KaKHX-
Jubo 3HaYEeHUSs AaprymeHra,
NP KOTOPBIX (PYHKEIMA IIPDHUHU-
MaerT:

a) MOJIOWKHNTEeJIbHBbIe 3HAUYEeHHS; ¢
6) oTpHIaTEIbHBIE 3HAUEHUS. :37%-3:

-
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-1
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1
e e e — -

s = e =

Puc. 17

_28_9. HN3mepasa B TeuyeHHE ZECATH JIET KaMOBINA rof B IeHb POMXKAECHHA POCT
pebeHKa, IIOCTpOMIN rpa(uK 3aBHCHMOCTH POCTa OT BO3pacTa pebeHKa
(puc. 18). ITonbaysace rpapuKom, HaiiguTe:

a) KaKoB OwL1 pocT pebeHka B 3 rona; B 6 ser; B 9 ser;
0) HAa CKOJILKO CAHTHMETPOB BHIPOC PeOEHOK 38 MepBhI€ IIATH JeT H{H3-
HH; 3a TOCJenyoIue IATH JET »KUSHH.

: T i T e B
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T e e e
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Puc. 18 L 4 ) 1 i b o b Lo d boa i i ]

290. Ha pucynke 19 moerpoeHn! rpauKHM 3aBHCHMOCTH BBICOThHI YPOBHSA
MHUIKOCTH OT ee obpeMa AJf OBYX COCYIOB pas3MHyHOil ¢opmel, HO OA-
HOI u Toit ke emKocT 3 J. Ilosnbaysace rpadpmrammu, HaiiguTe:
4) KaKOoe KOJIMYECTBO KHIKOCTH HaJ0 HAJHUTh B KaxXABIM cOCYyZ, UTO-
OBl YPOBHM KHMIAKOCTH B HUX OBIIM OAMHAKOBEI;
6) CKOJIBKO XHAKOCTH H&J0 HAIHUTH BO BTOPOM COCYZ, YTOOBI IIOJIYYHUTH
BBICOTY YPOBHS TAKYIO €, KaK B IIepBOM, KOrga B Hero Hajguro 1,5 i
HKHUJIKOCTH.



291.

292.

o | Puc. 19

Bpems, 3a KoTOpoe MasiTHUK COBEPIII&ET IIOJTHOE KOJe-
baHme, T. e. U3 nojaomeHuss OA nepexoauT B IIOJIOMKe-
Hize OC, a 3aTeM CHOBa BO3BpaIlaeTCAaA B ITOJIOMKEHHE
OA (puc. 20), HaspIBaeTCH NMEPHUOAOM KOJIEOAHWS MAAT-
HUKa. Vidyuas 3aBHCHMOCTh nepuoga KojeOaHus MasAT-
HuKa T (B cexkyHzmax) ot pauHbel HUTH | (B caHTHMeT-
pax), cOCTaBHJIM TaOJHIY:

I,em | 30 | 50 | 60 | 80 | 100 O

T,c (1,0} 1,4,1,6 | 1,8 2,0

ITocTpoiiTe TpauMK 3aBICHMOCTH IT€- A C
prona KoJnebaHHsI MasAsTHHKA T OT
JIUHBI HUTU 1. B Puc. 20

Nsmepss wepes Kaxkayo MUHYTY TeMIIEpaTypy Bonbl B 0ake, cOCTaBH-
Ju Tabauny:

x, vue | O | 1 | 2 {8 | 4|5 | 6| 7|8|9 10|11} 12

¥, °C |14 1 2841 |54 | 66|76 | 85| 93 | 98 {100{100 100|100

IlocTpoiiTe rpadpuk 3aBucuMOCTH Y OT X (MmacmiTab: 1 ¢cM Ha ocu X co-
orBercTBYeT 1 MuH, 1 cm Ha ocu y coorBercrByeT 10°C). Mcnonbsya
rpa(pHK, OTBETHTE HA BOIIPOCHI:

§ 5. Qyvkumm 1 mx rpadpuvku
( 63



a) KaxKyio TemIepatypy ¥meja Bojxa uepe3 4 MuH, yepes 9,5 MMH, ye-
pe3 9 muH, yepes 10,7 MuH mocie Hadaja HarpeBaHUA,

0) yepe3 CKOJBLKO MHHYT IIOCJIe HAYAJa HATPDEBAHHS TeMIEepaTypa BO-
IbI craJga pasHoit 41°C; 60°C; 95°C?

293. Ha pucyHxe 21 m3o0pakeHB! rpapMKy 3aBHCHMOCTH TOPMO3HOT'O IYTH
aBTOMOOMJIIA OT CKODOCTH €ro ABMIKEHHA HA CyXOoM achanpte (KpuBasd
OA), Ha MmokpoM achanbre (kpuBas OB), npu rononene (Kpusass OC).
s Kamporo cayuas OTBeThTe Ha BOIIPOCHI:

a) yeMy paBeH TOPMOBHOM NIyTh aBTOMOOMJISA npH cxopocTH 50 Km/u;
6) ¢ KaKO¥M CKOPOCTBHIO HOJIMKEH ABUIaThCA aBTOMOOWIIB, YTOOBI €ro Top-
MO3HOW mnyTh He npesniniax 60 m?

mn

294. Peminte ypaBHeHUe:

a) 3,7x—2=—2x+3,13; B) —27x=5—54x;
6) 4,2x+8=8—-Tx; r) x—1=0,4x—-2,5.

295. B aBtromapxe 6bp110 B 1,5 pasa 6ospliie rpy3oBBIX MAIIHMH, Y€M JIerKO-
BeIX. Ilocne Toro Kaxk aBTOMApK HOJMYy4YHJ ele 45 JIerKOBBIX 8BTOMA-
IIMH, a8 12 rpysoBeIX MalnuH nepenaa ¢pepMepaM, B HEM CTAJIO Jier-
KOBBIX MalmmumH Ha 17 6onbmie, dYem rpys3oBbiX. CKOJLKO Bcero
aBTOMAIlIMH OBLIIO B aBTOIAapKe?

296. BepHo su, uTO:
8) 62— 3-12+2-6>0; 6) T+2424:(11,8+0,2)+2,3< 2007

KoHTpOnbHbIe BONPOCHI

/B MNpuseaute npumMep GYHKLUMOHANBHON 33aBUCUMOCTU OOHOWM MepeMeH-
HOMN OT OPYror. YKaxute He3aBMCUMYIO U 3aBUCUMYIO MNEPEMEHHLIE.

WELENIE DyHkyun
. X



5 OOBACHUTE Ha npuMepe (yHKUMK, 3aaaHHOn dhopmynon y=6x+ 12:

+.. @) Kak Mo 3Ha4yeHWI0 aprymeHtTa HanTn COOTBETCTBYIOWEE 3Ha4YeHue
i+ (yHKUMK; 6) kak HanTKU 3HaAYeHUs aprymMeHTa, KOTOPbiM COOTBETCTBYET

..y YKa3aHHoe 3Ha4eHvne dyHKumu.

Yro HasbiBaeTcst rpacpunkomMm pyHKUUN?

S Nokaxure, Kak ¢ NOMOLWbIO rpadpuka GyHKUUM MOXHO HawtTu. a) 3Ha-
458 yeHne yHKLUMU, COOTBETCTBYIOLLEE 331aHHOMY 3HaYeHUIO aprymMeHTa;
0) 3HaYEeHUs1 apryMeHTa, KOTOpbiM COOTBETCTBYET [AAHHOE 3HayYeHue
“adt PyHKUMU. UNcnonb3yite ans 31oro rpaduk GyHKUUM, n3o0pakKeHHbIN
%  Ha pucyHke 15.

EEN /'MHEAHAS GYHKLS

15. Mpamasa nponopunoHanbHOCTb U ee rpadpuk

Paccmorpum npumep. Ilyete V — o00neM xKene3Horo Opycka B KyOuye-
CKHX CaHTHMeTpaX, M — ero mMacca B rpaMMax. Tak KaK IIJIOTHOCTBL KeJje-
3a pasHa 7,8 r/cm3, To m=7,8 V. 3aBUCHMOCTE MacChl XKeJiesHOro Opycka
oT ero o0HeMa ABIAETCS IIPHMEPOM (PYHKIMU, KOTOpasl 3azaercda GOpMYyJIoit
BUna y=Fkx, rme x — He3aBHCHMMAasl IlepeMeHHasl, k — YHCJIO, OTJINYHOEe OT
Hyada. Takyo QYHKIMIO HA3BIBAIOT NPAMOL NPOonOpUUOHAJLbHOCMbIO.

e

Onpepnenenmne. Ilpamoii NponoOpIMOHANBHOCTHI0 HA3bIBAETCH
PVHKIHA, KOTOPYIO MOXKHO 3ahaTh ¢opmynoit Buaa y=kx, rge
X — Hes3aBHCHMAas NepeMEHHasi, k — HE PAaBHOE HYJIO YHCJO.

S . R T IR R A W AT il e W e WG ST ki R T R g G e g P TS HT R TN g Jaeent coa o e Batins B

Yucno k B popmyne y=kx HasbIBaeTCs KO3MOMHUIINEHTOM IPAMOH IIpO-
MOPIIMOHAJBHHOCTH.

H3 dopmyns! y=Fkx, rae k=0, HaxonuMm, |UTO ecam X, M X, — 3HAade-
HHA apryMeHTa, npudeM x;#0, x,#70, a y, ¥ y, — COOTBETCTBYIOILINE UM 3HA-
1 Yy by ¥
Yyenus QyHKnuu, 10 Y, =kx,, y,=kx,. Orcroga ;—=k, ;—=k, S =5 T e
1 2 1 2
*1_ Y
BEpHA MPONOPIMS — ="
X2 Y2

C 5TUM u CBSI3aHO Ha3BaHME <«IPAMAaA IIPOIIOPIIMOHAJBHOCTH» B OTJIH-
Yue OT «00paTHO¥M IIpPONOPIMOHAJBHOCTH», ¢ KOTOpPOIl BBl ITO3HAKOMHTECH
ITO32KeE.

B moBcemHeBHOM »HM3HM MBI YaCTO BCTPEYaeMcCs C 3aBHCHMOCTSIMH
MeXKJAy IE€PEMEHHBIMH, KOTOPEIE SIBJISIIOTCSI NPSIMBIMM ITPOTIOPLMOHAIBHO-
CTSIMH.

IlpuBenem nmpuMepHL.

§ 6. NNuuenras dyHKUMA

3 —10. H. Maxraprrues, 7 kJ. [ 65



HOprmep 1. IlyTe s KM, npoiiieHHBIH aBTOMOOUTIEM 324 t U C IIOCTOSHHOM
cKopocteio 70 KM/4, BEIYHCHAAeTcs no ¢popmyne s=70t, rme t>0, T. €.
3aBHCHMOCTL S OT t fIBJIAETCS IIPAMOI IIPOMOPIMOHAIBHOCTHIO.

HOpumep 2. CroumocTs p TOBapa B pyboaax mo meHe 15 p. 3a Kmnorpamm
BeIUMCAAeTCA o ¢opMyse p=15x, rge x — Macca TOBapa B KHJIOIrpaM-
MaXxX. 3aBHCHMOCTb P OT X SABISETCA MPAMON IIPONOPIIMOHAJIBLHOCTHIO.

Mpumep 3. Jauna oxkpyxHoct C Beryucnsiercst o popmyne C=2nr, rae
r — paguMyc OKPYXKHOCTH, M — 4YHMCJIO0, NpUOImKeHHO pasBHoe 3,14.
3uauur, 3asucumocth C OT r ABIAETCA IPAMOM IIPOIOPIIMOHATIHLHOCTEIO
(KOadPPUIIIEeHT TTPOIOPIIMOHAILHOCTH 31eCh pPaBeH 2T).

BeIsicHUM, uTO IpeacTaBasfeT coboii rpadpHK npsMoil IpOHOPIIMOHAJL-
HOCTH.

B xauecTBe mpumMepa paccMOTpMM QYHKImIO y=0,5x ¥ mocTpouM rpa-
$uK 3ToN QYHKIMH,

O6nactes ompezeneHust QyHKmMH y=0,5x — MHOXXeECTBO BCeX 4Ymcel.
CocraBuM Tab6aMIly COOTBETCTBEHHBLIX 3HAYEHWI II€PEMEHHBIX X M Y AJSA He-
KOTOpPBIX 3HAYEHMI aprymMeHTa X:

x 0 0,5 1 1,5 2 2,5 3 3,5 4
0 0,25 0,5 | 0,75 1 1,25 1,6 | 1,75 2

x| —0,5| —1 —-1,5 -2 | -2,5 -3 —-3,5 -4
vy |—0,26| -0,56 | —0,75 -1 |-1,25 | —1,6 | —1,75 -2

OrMeTHM B KOODAMHATHON IIJJOCKOCTH TOYKH, KOODPAHHATH! KOTOPBIX
noMeilessl B tabnune (puc. 22). MoKHO 3aMeTHTh, YTO BCE€ OTMEYEHHEBIE
TOYKH IIPHHAAJIENAT HEKOTOPOM IPAMOIl, IIPOXOAAILIEH Yepe3 HAadYalo Koop-
muHat. IlpoBemem 3Ty unpsmyo. Ilonyuum rpapmk odyHrumm y=0,5x
(puc. 23).
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Puc. 24 Puc. 25

Paccyxmasa aHaAJIOTMYHO, MOXKHO IOCTPOHUTEL, HApuMep, rpaduk GyHK-
muu y=—1,8x (puc. 24). 3toT rpaduk, TAK Ke KAaK U rpadur (QyHKIMU
y=0,5x, aBnaerca npaMoil ¥ NPOXOAUT Uepe3 HauyaJO KoopZuHAaT. Boobiie,

O T T P O E TR AN s e e

rpadp¥k npsMoil NPONOPIMOHAJBHOCTH IpeAcTasiseT coboit nps-
MVI0, NPOXOASAILIYIO UYepe3d HAaY&JI0 KOOPAHHAT.

g v " P T

Y106l NOCTPORTE IPaAPHK PYHKIMY Y =kXx, BOCTATOYHO HANHTHU KOOpIHU-
HAThl KaKOU-HMOYAb TOYKM rpaduKa sToid (QYHKUHMHK, OTJIMYHOM OT Hadaja
KOODIHHAT, OTMETHUTH 3TY TOUKY H Uepe3 Hee M HAYaJI0 KOOPAMHAT IIpOBeEC-
TH NPAMYIO.

IocTpouMm, Hanpumep, rpapur Qyuxnum y= 1,6x. Ilycte x=2, Torma
y=38. Iloctpoum Touky A (2; 3) 1 yepe3 Hee ¥ HAYAIO KOOPAHMHAT IIpOBE-
IeM NpaMyio. JTa npsamasa ssiasercs rpaduxkom pyuxumu y=1,5x (puc. 25).

Pacmonoxenue rpadpuka QYHKIHH TV -
y=kx B KOODAMHATHON IJNOCKOCTH 38BH- T
cutr oT Ko3dopuumeHra k. M3 popmMysasl
y=kx HaxomuM, 4uTO ecam x=1, TO0 y=~k.
3HauuT, rpaduk QyHKIuM y=kx IIpOXO-
aut uyeped To4yky (1; k). Ilpnm E>0 arta
TOYKA PACIIOJIO}KEHa B NepBOil KOOPAHMHAT-
Holl deTBepTH, a npu k<0 — B uyeTBep-
roit. Orcropa caeayer, uto npu k>0
rpa¢uK INIPpAMON HPONOPIIMOHAJBHOCTH
PACIIOJIOMKEH B IIEPBOIl M TpPeTHEH KOOpPAH-
HaTHBIX 4eTBepTaX, a npu k<0 — BO BTO-
po¥l U 4YeTBEepTOH.

Ha pucyHke 26 mocTpoeHbI rpauxu
NpAMO¥ IIPONOPIIMOHANBHOCTH TIPHU PAa3-
JUYHBIX 3Ha4YeHuAx k.

§& 6 Nunennas PpyHkums
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YnpaxHeHus

207,

298.

299.

300.

301.

302.

303.

304.

305.

306.

307.

BenocunenucT ABUIKETCA PAaBHOMEPHO co cKopocThio 12 km/uy. Hamu-
muTe GOpMyJy, BBIPAXKAKIYI0 38BUCHMOCTH ITPOUJIEHHOro myTH S (B
KHJIOMETpPax) OT BpeMeHH ABMiKeHHA ! (B yacax). HBiseTca U 3Ta 3a-
BHUCHMOCTb ITPAMOM IIPOIIOPIIMOHAIBHOCTHIO?

fiBnsieTcs IM NPAMOIM NPOMOPLIMOHAJILHOCTHI (QYHKIMA, 3aJaHHAA
dopmyioii:

a) y=—5x; 6) y=5x*  B) y‘—-%; r) y=x+5?

. 1
IIpsMana MPOTIOPLIMOHAILHOCTL 3a4aHa GopMysnoik y=—gx.

Halinyte 3HaYyeHHe Y, COOTBETCTBYyIOIjee x, paBHomy —9; 0; 1; 4.

ITocTpoiite rpadmk npsAMoOil HPOIIOPIIMOHAJBLHOCTH, 3amaHHOM Gopmy-
JIOH:
a) y=3x; 6) y=—1,5x; B) Y=X;

ITocTpoiiTe rpaduk npsAMoi IPONOPIIMOHAJLHOCTH, 3agaHHOM (GopMy-
Joit: a) y=2,5x; 6) y=—4,5x.

r) y=—x.

IToctpoiite rpadpuk PpyHKIMM, 3a7aHHOl (Dopmysoit y=—0,5x. C nmomo-
b0 rpaduKa HamguTe:

a) 3HaveHHe Y, COOTBETCTByWOIIee X, paBHOMY —2; 4; 1;

6) mpu KaKoM Xx sHaveHme Yy paBHO —1; 0; 2,5.

CyiiecTByeTr sin Takoe X, mipu KotopoM y=—150? Ecau cyiecTByer,
TO BBIYMCJIIUTE €ro.

ITpunapnesxkar aum rpabuky dyEkumm y=-—0,5x toukm A (0; 1),
B (_1; 0,5)7 C (2; “1)1 D (4; _2)?

H3BecTHO, yTo rpaduK OpAMOil ITPOIIOPIUOHANBHOCTH IIPOXONHUT Yepes
Touky A (3; 21). Ilpoxonut nu 3toT rpaduk depes Touky B (—7; —49);
Trouky C (—5; 3,5); touxky D (0,8; —5,6)?

ITokaxKuTe cxeMaTUYeCKH, KaK PacIloyoyKeH rpaduiK QPyHKOUM, 388aH-
HO# dopmyJioi:
a) y=1,7x;

6) y=—3,1x;
Hia gamporo rpaduka mpAMOM IIPONOPIMOHAILHOCTH, N300parKeHHOo-
ro Ha pucyHKe 26, HanMIuuTe COOTBETCTBYIOILYIO GOpPMYJay.

B) y=0,9x;
r) y=—2,3x;

n) y=kx, roe k> 0;
e) y=kx, rone k<O0.

TypHcT BbIIIEN M3 ropojia M 4Yepes X U HaXOAWJICA Ha PacCTOAHUM
Y KM OT Hero. 3aBHUCHMOCTH Y OT X TIOKasaHa B Tabiurie:

X

0

0,5

1

2

2,5

3

3,5

y

0

2,1

4,0

7,9

10,1

12,1

14

16,1




308.

309.

B KoOpAMHATHOMN ILUIOCKOCTH OTMETbhTE COOTBETCTBYIOI[HME TOYKH M IO-
Ka)KUTe ¢ NOMOINBI0 JIUHEHKH, YTO OHM PAacllOJIOKEeHbI MOYTH Ha IIpHA-
moii. CoctaBbTe (OpMYyJy, KOoTOpafa HPUOJMNKEHHO BbIPaKaeT 3aBUCH-
MOCTH Y OT X. T T T
Ha pucyrHke 27 IIOCTpOEHBI Irpa- PP e T
dUKM  [OBUKEHHH  Ielexona i ;
(orpesok OB) ¥ BelnocHIEeRHCTa LT TAS
(orpesok OA). C momolnio rpa- J[_ 11 Z_T
()UKOB OTBETHTE HA BOIPOCHI: z OF « At
a) KaKoe Bpems Obu1 B myTu me- [T [T
IeXO0X; BEeJIOCUIIEOUCT; o ]'O*
0) Kakoil nmyTh Ipojeiiaj Ilelle- »
XOJl; BEJOCHIIENVCT;

B) C KaKOH CKOPOCTBLIO ABUTAJICA
neIlexo/i; BeJOCHUIIeNVCT;

I) BO CKOJIbBKO Pa3 IIyTh, KOTOPLIH IIpoexaJt 3a 2 y BEJIOCHIIeAUCT, O0Jb-
e NyTH, OPOHAEHHOro 3a TOYKE BpeM# IIEIIEeXOAoM?

Ha pucylske 28 nsobparkeH rpaMK 3aBHCHMOCTH YIJIUHEHHHA Y CT&Ib-
HOM TIPOBOJIOKM OT cuibl F, mon neiicTBHEeM KOTOPOIl IIPOBOJIOKa pac-
TATUBAETCA. YKa)XUTe rpaHHuIbl U3MEHEHUs cHUJibl F, npu KOTOPBIX 3a-
BUCUMOCTHh VYAJUHEHNUA IIPOBOJIOKU OT cuJbl F aABidAerca mnpaMoim
TMIPONOPIHOHAJILHOCTHIO.
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310. Peminte ypaBHeHVeE:

311.

312.

a) 1-1,7x—-(0,8x+2)=3,4; 6) 5—0,2y=0,3y—39.
YnpocTHuTe BhIpaKeHHe:
a) —21(4—-10a)—54a; 6) 28—-10d +4(d + 18).

HUsBecTtHO, yTo a > 0. CpaBHUTE C HYJIeM 3Ha8u€HUe BLIPAMKEHUS:
a 4
a) ba; 6) —10a; B) a + 6; r) —a; ; e) -

§ 6. NuHenHas OyHKUns
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16. JlunenHas ¢dyHKuua n ee rpadpumk

PaccvmoTpnM npumepbl QyHKITHIA.

IIpumep 1. Ha mocce pacrioyiokeHbl TYHKTHI A u B, yaajleHHBIE IpPYr OT
apyra Ha 20 kM (puc. 29). MoTOUMKJINCT BbleXaJ U3 IIYHKTa B B Ha-
IpaBjieHNN, NMPOTHBOIIOJOIKHOM A, co CKopocThi0 50 KM/4. 38 t 4 Mo-
TomukaucT npoenet 50 ¢+ KM u OyAeT HAXOAMTHLCH OT A Ha pacCTOAHUU
50t +20 km. Ecau o603HayuTL OYKBOH S paccTosiHme (B KHJIOMETpax)
MOTOIIMKJINCTa O IIYHKTa A, TO 38BHCUMOCTE 3TOT0 PACCTOSHUA OT Bpe-
MEHH JABHKEHNA MOYKHO BBIPa3uTh (PopMyJIoH

s=50t+ 20, rue t=0.

A B
.

Puc. 29

IIpumep 2. YueHNK Kymnuwi TeTpagu no 3 p. 3a HITYKYy M PYYKy 3a 5 p.
O603HauM YUCJIO KYIUVIEHHBIX TeTpajeil OyKBOM X, & CTOMMOCTEL IO-
Kynkn (B py6sasax) 6yksoit y. Ilomyuum

y=38x+5,
rje x — HaTypajJbHOE YHCJO.

B oboux npuMepax MBI BCTPETHJINCH ¢ QPYHKIUAMM, 3aJaHHBIMU GOp-
MyJiaMu Buaa y=kx+tb, rue x — HesaBucuMasA IepeMeHHa#, £ U b — uuc-
Jga. Takuve GyHKIIUM Ha3bIBAIOT JUHELUHbIMU (QYHKUUAMLU.

R AN RR R AT L M Wy S DAY ST TN BT 01N BT T e N T Ny ML s VALY MPRRAMAGIS A SMRTIBR A AN VS Dl LA HBDRS WO myid s

Onpepenenne. JluneitHoit ¢pyHKmueil HaswlBaeTcs QyHKOUS,
KOTOPYI0 MOYKHO 3a7aTh (popmyioit Buga y=kx+b, roe x — Hesa-
BMCKEMAA nepeMeHHasg, k u1 b — HEKOTOpBIE YHCIA.

R TR

)

IlpaMas DpPONOPIHOHAILHOCTE SIBJAAETCS YACTHBIM CJIydaeM JIMHEHHOU
¢yHKmuu. leficrButensHo, npu b=0 dopmyna y=kx+b npuHUMaeT BuJ
y=kx, a atoii dopmysoit npu k#0 sagaerca nmpAMas MPONOPIIUOHAILHOCTE.

BriscHMM, Kakoi BUjg uMeer rpaduk JnHeHHOM (QyHKIIHNN.

PaccmoTrpum, mHampumep, dbyHkuuo y=0,5x+2. CpaBHUM 3HaYeHusA

PyHKIUH

y=0,6x+2 u y=0,5x

1P OOHHMX H TEX )K€ 3HAYECHHAX X.

S



x —4 -2 0 2 4 6
0,5x —2 -1 0 1 2 3
0,6x+2 0 1 2 3 4 5

U3 npuBenennoii Tabnuner u popmysa y=0,5x u y=0,5x+2 sacHo, 9TO
nna aboro 3HaYeHMSA apryMeHTa X 3HaueHue GyHKnuu y=0,5x+2 Ha
2 emuHMUB!I GCoJsblie 3HaueHudA QyHKOuE y=0,5x. Ecim rpadbur QysHrimum
y=0,5x caBuHYTH Ha 2 enuHHLBI BBepX (T. €. B HaNpaBJIEHWH OCHU Y), TO
Kaxknasa Touka (x, Y,) rpabuxa GyHKnuu y=0,5x mnepeiizeT B TOUKY
(x> Yo+ 2) rpabura ¢pyarnum y=0,5x+2. Illpu atom nwobas Toyka rpadu-
ka ¢yHrnuu y=0,5x+2 nmonyyaercss M3 COOTBETCTBYIOIEH TOUYKH rpaduka
dyurnuu y=0,5x.

CnenoBatenbHO, rpagpuk dyHrnun y=0,5x+2 ecTr nmpsamas, napan-
aenvHad rpadpury dyHxmuum y=0,5x, npoxoxsamas uepes Toukry (0; 2)
(puc. 30).

' e v
DI :‘T3L!_;3:“ i
I lv ‘Nt—. ~2J.-4t—§ 20" ;
T T T
T S o
4 -3-2. X
]

AHanornyHo MOXKHO MOKa3aTh, 4To rpadukoM ¢byHkuuu y=0,5x—3 saB-
JsieTcsa npaMas, mapajiespHasa npsamoii y=0,5x B npoxopfaimas yepes ToY-
Ky (0; —3) (puc. 31). Boobiue

rpabur Qysripu y=kx+b, rae k#0, ecTh npaMas, napajiieis-
Has npamoi y==Fkx.

Dopmyna y=kx+b npu k=0 npunumaer Bup y=>b. B arom cayuae rpa-
durom byHKNUU y=kx+b ABAfAEeTcs npaMas, NapajjieJbHAsi OCH X TIPHU
b#0 nau cama ocr x npu b=0.

& 6. NlunenHaa GyHKLUns (
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Ha pucyHke 32 mocTpoeH rpauk QYHKINM
y=3. Takum obpasoM,

L T T O N I S Sy L T

rpaduKoM JuHeHHOM (YHKIIMM
ABJIAETCA TpAMAasn.

Aomgt s AT ot EE s RF ML R TR a0 et AF. A8 W our fa sa el ey Al s T b

IInss mocTpoeEusa rpaduKa JuHeHHOM
(GYHKLUMHN JOCTATOYHO HAMTH KOOPAMHATHI ABYX
TOYEK rpamuKa, OTMETUTE 3TU TOYKHM HA KOOpP-
IWHATHOH IIJIOCKOCTH M IIPOBECTH UYepe3d HUX
IPAMYIO.

IIpumep 3. ITloctpoum rpaduk dbyHKmuM y=2x+3.

» Oyuxknna y=2x +3 auHeliHad, No3TOMY e€e rpaduKoM sIBJAETCHA MNMpPH-
mas. Ucnonbaysa Gopmyay y=2x+3, HalineM KOOPAMHATHEI ABYX TOUEK
rpaduka:
ecam x=—2, to y=2-(—2)+3=—1;
ecim x=1, to y=2-1+3=5.

Ormerum Toukum A (—2; —1) u B (1; 5). IlpoBeneM uepe3 3TH TOYKU
npamyso (puc. 33). Ilpamas AB ecth rpaduk ¢yHrmuu y=2x+3. <

IIpu nmocTpoenuHu rpaduia JuHEeHHOM (QYHKIMK YacTo 6bIBaeT yAnoOHO
B KadyecTBe OfHOU M3 To4YeK OpaTh TO4YKYy € abcumccoir 0.

Puc. 34

IIpumep 4. IloctpouM rpadhuk Gy y=-—0,8x+1.
» HaiineM KOoOpAMHATEHI ABYX TO4YEK rpaduka:
eciu x=0, o y=—0,8-0+1=1;
ecoim x=5H, 7o y=—0,8:-5+1=-3.

Ormerum touku M (0; 1) u K (5; —3) 1 1poBeieM uepe3 HUX OPAMYIO
(puc. 34). Ilpamaa MK — rpaduk dyHknnu y=—0,8x+1. <

72
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IHpumep 5. Iloctpoum rpadbuk GyHkumm y=-—2.

> Jlro6oMy 3HAUEHMIO X COOTBETCTBYET ONHO M TO e 3HaueHHe Y,
paBHoe —2. OTMeTHM ABe KaKMe-HUOYAL TOUKYU C OPJAHMHATOM —2, Ha-
npumep P(0; —2) m N(4; —2), u nposeaeM uepe3 HUX IIPAMYIO
(puc. 35). IIpamas PN — rpaduk auHeliHON QyHKONM y=-—2. <

Pacnosoxenue rpaduka GyHknuu y=kx+b Ha KOOPAUMHATHOM IIOCKO-
CTH 38BHMCHT OT 3HaueHu# Koadduuuenros k u b.

Ha pucynke 36 usobpaxkeHbl NIpAMEbIE, KOTOPBIE ABJIATCA rpadukaMu
JuHEeHHBIX (QYHKIUHM, 3aJaHHBIX (hopmysnaMn Bujaa y=kx+b ¢ ogUHAKOBBHI-
MU KosdhdUImeHTaMM NpH X U pasanyHbLIMHM 3HadYeHHAMH b. Bce aTm nps-
Mble HapajJiejbHEl U HAKJOHEHBI K OCH X NOJ OZHUM ¥ TEM Ke YIJIOM. JTOT
YroJl 3aBHCUT OT Ko3gpdwniueHTa kK.

Yncno k Ha3BIBAIOT Y2a06blM Kodppuuyuermom npamoii — rpaduka
dyuxkuun y=kx+b. Eciu k>0, To yron HakioHa npaMoiél y=kx+b K ocu x
octprrit; eciu k<0, To 3Tor yroa tynoii. Ha pucyHke 37 pjas KaKA0ro
cJay4as 3TOT YroJl IOKAa3aH ¢ NOMOIIBI0 CTPEJIKH.

S, T AR A ae e B R4 A &N B 20T WL BE wA s s B o o=t LT se t. o arhoeme s s om .

. Ecau yrioBrle K0O3DPUIUEHTHI IIPAMBIX, ABIAKINXCA rpa¢uKamMu
{ IBYX JIMHEMHBIX QYHKIINH, Pas3JMYHbI, TO 3THU IPAMEIE IIepeceKa-
' JOTCH, & €CJIH YIJIOBBIEe KO3(hdHUIHEeHThI OfUHAKOBEI, TO IIPAMBIE T1a-

paLiebHEI.

§ 6. NnHennaa ¢yHKLMA ‘
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U3 ¢opmyarr y=kx+b cregyer, yro npun x=0 3HayYeHune y pasBHO b.

3nayur, rpaduK GyHKnUN y=Kkx+b nepeceKkaeT oCcbk y B TOYKE C KOOPAHHA-
tamu (0; b). Ha pucynke 38 n300paKeHBI [IpSMble, KOTOPbIE ABJAIOTCH Ipa-
dbukamu byHKIMI, 3afaHHEIX GopMydaamMu Buna y=kx-+b ¢ pasaudHbIMu K
M OJHUM U TeM e 3HadeHueM b. Bce a3Tu npsiMbie nepecekarTCs B OLHOM
TOYKE, JiedKallieil Ha OCHU y.

3ameTHM, 4YTO eciiE 00JIacTh ONpenelieHus JUuHeifHOM (QYHKIUH COCTO-

UT HE M3 BCEX 4YHCeJ, TO ee rpaduk npeacrasiafeT coboil COOTBETCTBYIOILLYIO
yacTh npamMoii. HanpuMep, 3TO0 MoXKeT OBITHL MOJMYNPAMAaf UIN OTPE3OK.

YnpaxHeHuns

313,

314.
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Kaxaywo cexkynay B 6acceitn moctynaer 0,5 m® Boxgbl. CKoOmbKO Ky60-
MeTpOB BOABI CTAHET B 6acceiiHe yepes x ¢, ecam ceifuac B Hem 120 m3
Boabl!? 3azaiiTe dopMysoil 3aBHCHMOCTL o0beMa BoAbl B OacceiiHe OT
BPEMEHH €ro HAIOJHEHUs. HBJIAeTCA Ju 3Ta 38BHCHMOCTL JIMHEMHOM
byEKIMCi?

JouHa NpAMOYroJbLHUKA X CM, a8 IIMpHHA H8 3 CM MEHbIle. 3ajaiire
dopmysiaMu 3aBUCUMOCTh NEPUMETPA NPAMOYTOJLHUKA OT €r0 AJHHBI
U 3aBHCHMOCTH IUIOLIAJH IIPAMOYroJbHUKA OT JiIuHbI. Kakasa us sTHX
3aBHCHMOCTEM ABJIAETCA JINHEMHOH (QyHKIHEH?

Yuyenuk umen 85 p. Ha atu pgenbru o Kynuil x mapok o 10 p. IToc-
Jie MIOKYIIKU y HEro ocrajochk Yy p. 3azaiite ¢hopMysioil 3aBUCHMOCTH Y
oT x. fABasercss Ju 3Ta 3aBUCHMOCTL JUHEMHOH (pyHKIuei?

fBaserca nu JuHEeNHOH (QYHKOUsA, 3aZaHHadA (POPMYJIOH:

a) y=2x—3; B) y=§+1; n) y=x*-3;
_ 10x—7 9

5
JInnetiHaa QyHKUIMA 3aganHa ¢opmynoit y=0,5x+6. Halinute 3HaueHUEe
Yy, coorBeTcTByOIiee x=—12; 0; 34. [Ipu KakoM X 3HaYeHHE [ PABHO
—16; 0; 87
JluneitHaa dyHKINA 3agaHa Gopmynaoit y=—3x+1,5. Hailigure:

6) y=7-9x; r) y=%+1; e) y

a) sHaueHwe Yy, ecau x=—1,5; 2,5; 4;
6) sHaueHHe X, NpH KoTopoMm y=—4,5; 0; 1,5.

ITocTpoiite rpadhuk GyHKINM, 3agaHHOI (HOPMYJIOi:

a) y=—2x+1; B) y=—x14,5; ) y=-;“x—3;
0) y=0,2x+5; r) y=x+1,5; e) y=—x—3,5.
ITocTpoiite rpadhuk GyHKIUHN, 3aJaHHOR (GOpPMYJIOMH:

a) y=—3x+4; B) y=x—2;

6) y=—x+3; r) y=0,3x—5.



321.

322.

323.

324.

ITocTpoiite rpapmk byuknum y=-—10x +40, BeiOpaB macumTab: 1o ocu
x — B 1l cM opHa epuHHNIE, 110 OcM ¥ — B 1 cm 10 egunun. Hatinu-
T€ No rpapukKy:

a) sHavueHue Yy, cooTBeTcTBywoIee x=—2,5; 0,8; 3,5;

6) 3HaueHUe Xx, KOTOpPOMy cooTBeTcTByeT y=70; —10; —30.

He BrINOJHAA TOCTPOEHMSA, HAWIUTE KOODAMHATEI TOUYEK MepeceueHus
C OCAMM KOOPAMHAT rpaduka QGyHKIHH:

a) y=—2,4x+9,6; 6) y=—0,7x~-28; B) y=1,2x+6; r) y=—5x+2.

B kaxKoll TouyKe nmepecekaeT och x rpaduk GyHKIUM, 3agaHHOHK Gop-
., 1
myJaoit: a) y=0,4x—12; 0) y=F§x+8?

He BEIMOJAHAA noctpoeHud rpadwra pyHKuuu y=1,2x—7, BHEIACHUTE,
NPOXOAUT JIX 3TOT rpapuiK yepes TOUKY:

a) A (100; 113); 6) B (—15; —25); B) C (—10; 5); r) D (300; 353).
B ogHOM 1 Toil e KOOPAMHATHOM IUIOCKOCTH TOCTpolite rpadukm
bysxknuit y=6, y=38,2, y=—1, y=-—>5, y=0.

. IlocTpoiite rpaduku byuknuit y=-2, y=-1,9, y=1,6, y="17.

328.

Haiigure KOOpAMHATHI TOYKM NepeceueHUsA rpadmKoB QYHKIMU:
a) y=10x—8 u y=—3x+5; B) y=14x n y=x+26;
6) y=14-2,5x u y=1,5x—18; r) y=—5x+16 u y=—06.

Ogur un3 rpadukoB Ha pHCyHKe 39 saBaseTcsa rpadHxoM QYHKIIMM

1

y=§x-—1. Yraxure ero.

LERTREILTEY e (ST
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EEpS s
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Puc. 39

§ 6. NuHenHas ¢GyHKLNS
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329. Ha pucyuke 40 uzobpaxxer rpaduk ogHO¥Mt |y} - . . N[ BEEE
U3 JUHEeMHBIX (QYHKHOHE. YKaXHuTe 3Ty |4 4I_!. S ]
QYHKIUIO. '134, R S
1. y=—2x+6 il - . l :
2. y=x+7; 127 T i |
3. y=x—17 }1 Jﬁu k- ! \ |
4. y=—x+7 S \\.

0l (1 23 4 .56 x
PMC' 40 L. ..L_.....l_..-i .1.....1...-.3.....,.1..-_;l._.'...._l,. .‘__L.f.t

330. Ha pucyske 41 nsobpakeH rpadmnk 3aBUCHMOCTH MacChl OMAOHA C
SKHIKOCTBIO OT o0beMa uakoctu. Hadinnte no rpadukry:
a) Maccy nycrtoro OmpoHa;
6) mMaccy OMAOHA C ONHUM JIMTPOM KUJKOCTH;
B) Maccy OJHOTO JIUTPa KUIKOCTH;
r) o6beM KUAKOCTHU B OUJAOHe, ecjiu oOIjas Macca OuzoHa ¢ Kuj-
KOCTHI0O paBHa 3 Kr.

TR L

S

|
.
i

""T].‘ - -k : - ;
[l
0 2.1 3_V,.17L.

Puc. 41

331. N3 6aka eMKocThe0 12 JI, HAIIOJHEHHOTO AOBEPXY BOAOHM, PaBHOMEPHO
BeITeKaeT Boza. I'padpuk szaBucumoctu V ot &, rne V — o6bemM BOABI B
fake (B suTpax), a ¢t — BpeMA BBITEKaHMA BOALI (B MHHYTaX), IIOCT-
poen Ha pucyHkKe 42.

ITonesysice rpaduroM, HakauTe:

a) o0beM Boxbl B Oake uepe3s 3 MUH;

0) BpeMs, yepes KOoTopoe B OaKe ocTajioch 4 J BOABI;
B) 3a KaKoe BpeMsA BEITEKJIa BCA BOJa.

332. layHMK OTIIpaBMJICA M3 AOMa Ha aBToMoOumjae B roceyiok. CHavajsa OH
exajl 1o IIIocce, a 3aTeM II0 TIPOCEJIOYHOIt Jopore, cO6aBHB IIpH 3TOM
ckopocTh. I'padukK ABMIKEHUS JAaYHUKa n300pakeH Ha pucyHke 43.
IMonb3yack rpaduKOM, OTBETHTE HA BOIIPOCHI:

a) CKOIBKO BpeMeHU exajl HAaUHHK [0 MIOCCEe M CKOJMLKO KHJIOMETPOB
O III0CCe OH IIPOEX&aJ; KaKafd CKOPOCTh aBTOMOOHJA OBIJIa Ha 3TOM
y4acTKe IIyTH;

e Sy



333.
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0) CKOJILKO BpeMeHH eXaJj JavYHHK II0 IIPOCEJIOYHOM Jopore M CKOJbKO
KHJIOMETPOB OH Mpoexaj Mo 3Toil popore; KaKoBa Oblia CKOPOCTH aB-
TOMOOWJIA HA 3TOM YUYaCTKE IIyTH?

B 6ak Haqwiam Bojay, TeMmmepatypa koropoit 10°C, u Harpesaam ee 5o
100°C, mpuueM uepes Ka)XaAyI0 MUHYTY TeMIepaTypa IOBBINIANACH HA
1,5°C. 3agaiite dopmMyJoi 3aBUCHMMOCTh TeMIlepaTyphl Boabl T (B rpa-
aycax Ilenscus) or BpemMeHM HarpeBaHusa ¢ (B muHyTax). Iloctpoiite
rpaduk 37Ol 3aBUCHMMOCTH. Y3HAWTe N0 rpapuKy:

a) KaKyo TeMIlepaTypy HMeja Boja uepe3 5 muH; 4depes 10 MuH mo-
cJie Hauajia HarpeBaHHA;

0) uepes KakKoe BpeMs Boja Harpesack go 85°C.

334. 'pynna TYPHUCTOB OTMpPaBMJIACh CO CcTaHmuM Ha Typbasy. Ilepsrie 2 u

335.

OHH IILJIU CO CKOpocThio 4,5 KM/4. 3aTem clenanu npmBad Ha 1 u. Ha
OCTABIUYIOCA YACTH NYTU OHU 3aTPATHJIM NOJTOpPa Yaca, OPoXoid €e co
ckopocTeio 6 KM/4. IlocTpoiiTe rpad®HK ABHIKEHHA TYPHCTOB.

Ha pucyHke 44 moCTpoeHB! rpabUKM gy T " | 7' T 7
NBMMEHUA JBYX MallmMH, caepylommx [ |11 I‘i e i b
3 ropoxa A B ropojy B, paccTosHme 20()%., o , N
mesxy KoTopeiMu 200 kM. C NOMOIIEIO D I /& (
5TuX rpadMKOB OTBETHTE HA BOIPOCHI: —;39 R —1* o
a) Kaxoe BpeMsa ObLia B niyTH OepBasf 120} D7 SN B
MammMEa? Bropas Mmamuna? 6) Kakas | é(}_ L || |
MallFHa Hayaja CBO€ JBHIKEHUE PaHb- Ty vy ans RIS
me? B) C KaxKo¥ CKOPOCTHIO JBHUTAJIACH 40T A S T
kaxpas mamwmHa? r) Kakas mammea | /4 7 T it
npubeuia B ropoxy B pameme? nx) Yto | }QL; i1 - 2.3, tu
O3HAYaeT TOYKa IIepecedyeHus rpa- b e
dukoB?

§ 6. Jlunennaa ¢pyHKuna l

Puc. 44
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LS

i 336. Pemnre ypasmeHUE:
: a) 3(0,9x—1)—(x+0,6)=—0,2; 6) 7-(3,1-0,1y)=-0,2y.

1337. Tpu 6puragbr usroroBunm 65 perasneit. IlepBas Gpuraga M3roTosuia
¢ Ha 10 pgeraneii mMeHbIle, YeM BTopasi, a Tperba — 30% Toro uucia
, JeTtajyeil, KoTopble M3rOTOBMJIM IepBas u BTOpasi 6puUranbl BMeECTE.
! CroJBpKO fAeTasieil M3rOoTOBHJIA KayKaas Opuraza?

18338. BamummmTe B BUJE BHIPAKEHUS CYMMY TpPeX NOCJIEAOBATEILHBIX HATY-
4

; paJbLHBIX 4YKceJl, MEHbIllee N3 KOTOPBIX paBHO: a) n; 6) n—1; B) n+4.
; Yopocrure 3anMCaHHOE BHIPajsKeHUE.

KOHTpONbHbLIE BONPOCHI

§ Coopmynupyiite onpefeneHne NpsMoi NponopLMOHANLHOCTMW.

%, Yro aBnsercs rpadukom npAMON NponopumnoHanbLHOCTU? Kak nocTpo-
b4 UTb rpaduk NpPsMON NponopunoHanLHOCTU?

: Kak pacnonoxen B KOOPAMHATHOM NAOCKOCTU rpadvkK QyHKLUUKM Y =Kx
e npw k>0 n npu k<07?

Dante onpepenexHue NUHENHON QYHKUUW.

2 Y10 ssnnetca rpadukoM nunenHon ¢yrkumu? Kak noctpoutb rpaduk
¥ TuHenHoOn GyRKUUN?

.4y B Kakom cnyyae rpaduku ABYX NIUHENHLIX GYHKUMI NepecekaloTcs U B
A¥¥. KakoMm cnyuyae OHW SIBASIOTCA NapannenbHbMU NPAMBIMAY

das mex, kmo xouem 3namv Gosvule

17. 3apaHve PyHKUUMKM HecKonbkuMmu dopmMmynamm

Pasee BBl BCcTpedyalnCh ¢ MpuMepaMu, Korna (PyHKIUS 3aJaBajach Of-
HOPl hopmysoii. OnHAKO HEPEAKO BCTPEUAKOTCHA CHUTyallHM, Korja (byHRI[HIO
3a71a10T HeCKOJIbKUMHU (dopmysnamu. IIpuBeneM npHUMepHl.

IIpumep 1. Typucr nepByio 4acTb NyTH OT JioMa A0 CTAHIIUM TIEJI IIOJTO-
pa 4daca co CKOpocThbio 6 KM/4. 3aremM mosdaca OH OT/BIXaJ, a IocJe
OTZBIX& OCTaBIIYIOCHA YACTh NYTH JI0O CTAHIHU OH IIPOIUEJI 3a OAUH Yac
€O CKOpOCTBIO 5 KM/U,

Pacerosuue s (B KUJIOMETpax) OT A0MA JI0 MECTA HAXOMKJEHUS TYPHC-
Ta #ABJAeTca PyHKNUEH BpemeHU ¢ (B vacax). [Iokaxem, uro 3Ty GyHK-
IHI0 MOYKHO 3a]aTh TpeMs (PopMyJiaMu.



Korzna Bpems ¢ usmensiercss or 0 0 1,6 4, [ hg ppe I ;ig

PaccTosiHMe OT TYPHCTa /0 AOMa PaBHO [144—|— S

6t kM, T. . s=6¢, ecnim 0<#<1,5. B me- [ {1111 i .:f 7 -
/

puog ot 1,5 10 2 4y paccrosHNE OT TYpH-
cTa JI0 I0MAa OCTA€TCA HEM3MEHHLIM, paB-
HEIM 9 KM, T. e. $=9, ecnn 1,5<¢<2.
Korna Bpemsi ¢ usMeHnsiercss or 2 70 3 4,
paccTOSsHUE OT TypHCTa A0 AOMa PaBHO
9+5(t—2) KM, T. €. s=5¢t—1, ectn 2<¢<3.
3TO0 MOYKHO 3aIIHCcaTh KOpoue:

6¢, ecniu 0<£<1,5,
8= 19, ecin 1,56<¢<2, ) o
5t—1, ecmu 2<¢t< 3. EREEREENEREEERE

LEELEL] L Dl
=IRERE S W ol
N
o

Ha pucyure 45 nzobpaxxen rpadur sroit
GQVYHKIUN.

IIpumep 2. Iloctpoum rpadpur GYHKLHHN IR RNV AN
y=x+0,5]x|. I S

» OcsoboaumMcss OT 3HaAKa MOAyAs. Ecau ’ y 4

x<0, 10 |x|=—x. Bpaunt, y=x—0,56x= ] R

=0,5x npu x<0. Ecnu x>0, 10 |x|=x. 1

3uaunt, y=x+0,5x=1,6x npu x=0. . ' -

Utak, napHy0 GYHKIMIO MOXMHO 38JaTh > ] ﬁ
ABymMsa opmynamu: |, | !

_]0,5x, ecrm x<0, B

1,5x, ecan x20.

N

[N

o
\%‘

O
—o

—

o Puc. 46
I'padpuk GyHKIIUH COCTOUT M3 ABYX JydeH

(puc. 46). <

IIpumep 3. Ha pucynre 47 unsobpakeH paBHOGEIDPEHHBIN TPEYroOJbHHUK
ABC, B xoropom ZC=90° runorenysza AB=4 cm. Orpesok MN, nep-
HEeHAUKYJIAPHBIN AB, nBHMKeTCS Tak, UTO TOUKa M nepeMeniaeTcsi OT
TouKK A 70 Touku B. IIpu srom asmHa orpe3ka AM, paBHas X CM, HU3-
meHsierca or 0 7o 4 cMm.

ITorkaem, 4YTO mJoLIaaAb Y (B KBaAPATHBIX
CaHTHMeTpPax) oTceKaemoil orpeskoMm MN
duryps! (rpeyrosbErika AMN wim Jernl-
pexyronbHuKa AM'N'C) siBnsiercs (QyHK-
muel NJHMHEBI OTPE3KAa, 38Aa0UM 9Ty (PYHK-~
1110 GOpMyJIaMH U IIOCTPOMM ee rpadpuk. D M B
IIpy aToM BOCIOJIB3YEMCH (POPMYJION Mo~ Puc. 47

C

N,
M

na 1ex, K10 xo4eT 3HaTb Bonblue
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Mgy TPEYIOJIbHUKA S:%ah, rjie a — OCHOBaHUE TPeyroJbHUKa, h —
€Io BBICOTA.

Ecny nmepemennas x mnamensierca orT 0 g0 2 (Touka M mnepeMeljaercs
OT ToYyKHN A 70 ToukM D), TO oTceKaemasl Urypa mnpeAcTaBisieT coboi

1
TpeyrolbHUK AMN, njomazb KOTOPOro pasHa ) AM-MN, 1. e.
1 )
y:?cz. Ecnu e mepemMeHHas x H3MeHAeTcsa OoT 2 70 4 (Toura M

nepeMeniaerca or Touykun D a0 Tourkm B), TO oTceKaemas ¢Qurypa
npeacTaBiasier coboil derblpexyroibHUK AM'N'C, njomaab KOTOPOro
paBHaA Pa3HOCTH IJIOIIAAM TpeyrojbHUKa ABC u nJjgomagy Tpe-

yronbEMKa M'N'B, T. e. y=4- %(4 - x)2.

Jlerko MoHATH, YTO KayxKaomy 3Hadenuio x, rae 0< x<4, coorBercTBy-
€T eAUHCTBEHHOE€ 3HauUeHMe Y, T. €. 3aBHCHUMOCTL Y OT X SABISETCHA
dyHRIUeH. 9Ty QYHKIHIO MOXKHO 387aTh AByMA (Gopmysamu:

1
—2-x2, ecn 0<x<2,

y:
4—(4-x), ecnu 2<x<4.

Jlna nocrpoeHusa rpaduKa COCTAaBUM TabJHILY:

1 1 1
1 IE 2 25 3 35 4

|- [N]m=

1 ¢ .1 T 1 L1 U L7
2z | g | 2| 25 | 3% | 3%

IHocTpouB B KOOPAMHATHOHN IJIOCKOCTH
TOYKM, KOOPANHATE! KOTOPBIX 3aIIHCaHbl B
TabJsHIe, ¥ COEANHHNB 3TH TOYKM NJIaBHOMH
JIUHUEH, IIOJyYyuM IpaduK paccMaTpHBae-

Mo GyHKuuM (puc. 48).

3amMmevanune. 3amaBasg (DYHKIHIO
y = f(x) wHeckoabKHMMH (QopMyJaMH,
HEOOXOAVMO CIeOUTh 38 TEM, YTOObl KaX-
JIOMY 3HQUEHHIO X COOTBETCTBOBAJIO €IUH-
CTBeHHOe 3HaiYeHMe Y. B OPOTHBHOM
cyyae Takas 3aBHCHMOCTbL He Oyaer fAB-
naTecd (yHKHMeit. Hanpumep, 3aBu-

CHIMOCTDb

_|x, e x<3,
y 2x, ecan x=23



He sBJIAETcA QYHKIUEH, TAK KaK B 3TOM CJIiyuae YHCJIO 3 — of1ee 3Have-
HIEe NepPeMeHHON KaK A QOopMyJibl Yy =X, Tak ¥ aja ¢opmynasl y=2x. Ilo-
BTOMY 3HA4YEHMI0 X =3 COOTBETCTBYyeT HE OJHO, & ABa 3Ha4YeHHuA y: y,=3 H

y,=6.

Ynpaxuenusn

339,

1341,

i Ha pucynke 51 nsobpaxen rpadpuk

DOyHKI A 3aJaHa rpadr KoM N T
(puc. 49). 3agaiite 3Ty GYHKIHUIO SR
AHANUTUYECKH, T. €. OJHON MJIHU He-
CKOJIBKMMH (POpMyJIaMHU. - a L)

W b el
1
N

1
y
B

M3 6aka emrocreio 20 1, 3amoIHEH- L ITNAT
Horo Bopoit (puc. 50), yepes OTKpPEHI- AP S S {1 AT T
TBI# KpaAH pPaBHOMEPHO BBLITEKAET T s
BOZla CO CKOPOCTBIO 2 JI B MHHYTY. -3 -2i-1:1001,2'3
Yepes KpaH MoKeT BbITeub 0,9 Bce- L ‘ 1

ro obmema BOALI B Oake, Tak Kak Puc. 49
KpaH pAacIIOJIOXKEeH BBIIle AHA Oaka. '
O6wem Bozbl V (B Jsurpax) B Oake
38BHUCHUT OT BpeMEHU x (B MUHYTax),
KOIZla KpaH OTKPHIT. 3ajaiiTe 3aBU-
CHUMOCTL V OT X aHaJIUTHYECKH,
€CJIM M3BECTHO, YTO0 KpaH ObLI
OTKPBLIT B TeueHHe 12 MuH.

—

RY |

Puc. 50

Iocrpoiite rpadpur GyHKIUM:

—x, ecoit x<-—1,
x, ecoin x=2—1;

_12x, ecim —1<x<1,

8) y= 6) y= 3—x, ecoin 1< x<4.

i IlocTpoiite rpadhuk GyHKIMN:

a) y=0,25]x|+1; 6) y=|x|+0,5x; B) y=%(x—2).

DyHKUNA 3a/laHa JAByMA ¢GopMmy-

—x+2, ecotn x<0,
x+2, eeciu x=0.

jaMu: y= [

3ajza¥ite aTy QyHKUUIO OAHOI ¢op-
MYJIOM, UCIIOJIb3YA 3HAK MOAYJIA.

GYHKOUN, 06JaCTh OIpefesIeHUA
KOTOPOM €CcTh MHOXKECTBO 3Haue-
Huit x, Takmx, 4ro —2< x < 6.
3agaiite 3Ty (QYHKIUIO AHAJIUTH-
YeCKH.

Ing 1ex. KTO XO4ET 3HATb BGonblie



1845.] Vamenenue Temneparypel T (B rpagycax Ilenncus) Bogbl B Gake omu-

346.]

1347,

348.

349.

350.

caHo ¢ moMoublo Gopmy:
4t +20, ecoim 0<¢<20,
7= | 100, ecmn 20<2<30,

—%t+110, eco 30< £<90.

Haitnure 3nayenne T npu ¢=10; 20; 30; 45; 60; 90. Kakoit ¢pusnde-
CKUI CMEBICJI HMEET paccMaTpHuBaeMbl¥l mpouece, Koraa 0<#<20? kor-
aa 20<¢<30? gorpa 30<¢<90?

Ilemexon, orTnpaBHBHIIMICA M3 AOMa Ha HIPOIYJKY, OKa3ajicia 4depes
t 4 Ha pacCTOSHUHU S KM OT JOoMa. 3aBUCHMOCTbL S OT t 3aJaHa TpeMs
dopmyamMu:
5
6¢t, ecan 0<t<3,

5
s= 1|5, ecniu E<t< 1,

—5t+10, eciin 1<¢<2,

Haiinure paccrosiEMe s mnpu ¢, paBHOM
1 &

0; 53 5 i 1,55 2. IITE M 1 L1 1L “1“3
18 — ]
Ha pucyskre 52 nsobpaked rpadur nsu- i paRn
EeHUA aBTOMOOUNAA M3 NYHKTa A B }_zr? , T AT
nyskr B. 3agaiite 3Ty dyERIIMNIO aHANM- g L 4ﬂ |
Truecku. C KaKoit CKODOCTBIO ABHTAaZCH [ [~ ) e
aBToMOOuNE A0 ocTaHoBrM? C Kakroi A0 [ ] 2 t,
CKOPOCTBHIO ABUTAJICH aBTOMOOWJIL HOCJE BN i -
OCTaHOBKU? Puc. 52

JlononHutensHbie ynpaxHenus K rnase Il
K naparpadgy S

Macca ogHOrOo KyOHM4YecKOro canTumerpa pTyTH paBua 13,6 r. Macca
V em® prytu pasra m r. Bagaiite ¢GopMyJsoil 3aBHCHMOCTD:

a) m or V; 6) V or m.

IIpu aeneHMM 4YHCIa Y HA YHUCJIO X B YaCTHOM HOJIydyaercsa 5, a B oc-
rarke 10. 3agaiite dopmynoit dyrkmuio y or x. Kakora obnacrtn on-
peneneHus sroit byurnun? Halinure nBe maphl COOTBETCTBEHHBIX 3HA-
YeHUIl X U }.

Typuer BuIIIEST ¢ TypOashl A B HaupaBJIEHNU KEJIE3HOLOPOIKHOM CTaH-
nun B. Ha pucyrke 53 nan rpadmk 3aBHCHMOCTH NYTH, TPOHAEHHO-
ro TypucroM, OT BPeMEHH ABMIKCHHsA. BBIACHUTE: a) KaKoe BpeMs 3a-

82 |



351.

352.

353.

354,

[ )8, KM | I 10
' 3 ]

= H y A

112 W=l ¥ )

gl ] // .

—4

Puc. 53 Puc. 54

TPaTHJI TYPHCT Ha nyTh U3 A B B; 6) ¢ Kakoil cpeiHEll CKOPOCTHIO
JBHTAJICH TYPHCT; B) CKOJIBKO MHUHYT OH 3aTPaTHJI Ha IEPBLIM IIpHBaJ
U CKOJILKO 3aTPaTHJI Ha BTOPOIl IPHUBAJ; T) CKOJIBKO KHJIOMETPOB TY-
PHCT IIpoIleJl 38 MEPBBLIM Yac ABMIKEHUS M CROJBKO 38 IIOCJIENHUI}
) Kakoe BpeMs 6GbLIO 3aTpadeHO TYPHCTOM Ha TepBble 8 KM K KaKoe
Ha IIOCJIeAYIoIuE 8 KM.

KakxoBa 06Js1acTh onpeneeHHA QYHKUIUM, 3agaHHOM (HOpMYJI0ii:

7 8
a) y=z_—13  6) y=z 77
Bpuraga no niary moskHa usroroBurs 150 gerasneit 3a cmemy. On-
HAKO OHAa IepeBbIOJHMIA IaH Ha x%. Cocrasbre ¢opmysy, BbIpa-
JKAIOIIYI0 3aBHCHMOCTDL Y OT X, IZie J — YMCJIO M3TOTOBJIEHHBIX GpU-
rajgoit geraneit. Hatinure mo dopmye:
a) 3HaueHue y, ecnu x=10;
0) sHaueHue x, opu Koropom y=180.

M3 kBazpara co croponoil 10 cM BbIpe3asH DpAMOYTOJLHHK CO CTO-
poramu 8 cMm u x cM (puc. 54). O603HaUMB ILTONAAL OCTABIIEHCA 4a-
CTHU KBajJpara (B KBaapaTHbIX CaHTHMeTpax) G6yKBo#l Yy, BbIpas3HuTe 3a-
BHCHMOCTSL y OT x ¢opmynoit. Haiinure:

a) 3HaveHue Yy, ecau x=2,5; 4; g;‘| I [T

6) sHauenue x, ecau y=20; 36. N 74‘Z/W

| : H n N i I: | VI

Ha pucyake 55 uepHoii Junmei mzobpa- 1 8T g rARE

JKeH rpadmnK nepBoil GQyHKNmuH, a \ o derS L

IBETHOM — rpaduK BTOpOoU (PYHKIUH. AN P T A
Ilpu kKaKWX 3HAUEHUAX aprymMeHTa 3Ha- / - b2 N
YeHHEe NepBoil PYHKIMN: SN U . E—

. I 012 .3\d 5%

a) PaBHO 3HAYEHWUIO BTOPOM; i s Y

. e — p PRp— l .‘:...4.1.._...,... - ,~ —

6) 6osbIIe 3HAUEHUA BTOPOIl; . —* S W

B) MEHbIIE 3HAYEHHS BTOPOM? Puc. 55
ﬂ()ll(}”“l/]l(".‘JII)Hble YHPOKHEHWA

83
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355.

856..

Pri6os0B momes M3 noMa Ha 03€epo, Ije
JIOBUJI PbIOy. 3aTeM OH BO3BPATHJICA 00-
parHo. I'paduk ABMKEeHHs PLIOOJIOBA ITO-
Ka3aH Ha PHCYHKe 56. VaHuaiiTe mo rpa-
¢buKy: a) KAKOBO paACCTOSTHUE OT AOoMAa JI0
o3epa; 6) CKOJLKO Yacos IIIeJ1 PBIOOJIOB
JIO 03epa M CKOJIBKO YACOB OH 3aTPATHII
Ha 00parTHHM IyTh; B) CKOJBLKO 4YaCOB
611 pbIGOJIOB Ha O03€pe; I') HA KaKOM
pPaccTOAHUN OT ioMa ObLI pBIO0JIOB HYepes
1 ¥ mocyie BHIXOAA K3 JAOMAa; J) UHepes
CKOJILKO 4YaCOB IIOCJE€ BHIX0Ja PhIOOIOB

. | A8, KM T
Lo - : i_l_ l ;\_.... - {J
colal ol P il '
bry T T
L i

g i seeaini Surt
T !

; 24 6 8 104y
T T T T T
Puc. 56

OLLI Ha paccTOSHMHM 6 KM OT OOMAa; €) KaKoBa CpellHASA CKOPOCTEL PhbI-
00JI0Ba Ha NyTH K 03€py M KakoBa Ha 0OPATHOM INYTH.

WUsyuan 3aBucuUMOCTh 00b€Ma V 3KHAKOCTH B COCYJZie OT BRICOTHI /i ee
VPOBHSA, NOJYIUJIH Tabnuy:
k, cm 3 6 9 12 15 18
V, n 1,2 3,1 5,6 9,7 14,7 21

K na

INocrpoitTe rpaduk dyurnum V or h. Y3HaiiTe no rpaduKy: a) CKOJIb-
KO JINTPOB >XHUJKOCTH HAJWJIH B COCYJ, €CJIM BLICOTA YPOBHSA CTaJa pas-
HOM O cM; 10 cm; 6) xakKoil 6yzmeT BBICOTa YPOBHSA B COCyn€e, €CJIM B He-

ro Hasmute, 4 m; 10 J1.

parpady 6

357. Ilocrpoiite rpadvK (PYHKIHK, BLIOGPAB COOTBETCTBYION{ME MacHITab:

358.

359.

a) y=100x; 6) y=0,02x.

Kakxoe paccrosirve y (B KujoMerpax) IpoeieT BEJOCHOENMCT 3a X M,
ecyu OyZieT ABUTaTLCA PAaBHOMEPHO €O CKopocTeio 15 km/4? IMocrpoii-
Te rpadMK 3aBHCHMOCTH Yy OT X (Macutad nmo ocu x: B 1 cMm —
15 kmM; mo ocu y: B 1 em — 1 u). C nmomouisio rpadrKa OTBeTHTE HA

BOIIPOCHI:

a) KakKo¥ myThb OpoereT Bexocunenucer 3a 3 4; 3a 3 4 40 muH;

6) CKOJILKO BPEMEHH 3aTPATHT BEJIOCHUNEANCT Ha NYyTh B 50 KM?

HABnserca nu auHeitHoN QyHKNUS, 3agaHHAA DOpMYJIOI:

_ 4x-7
a) y=—5"3

6) y=3(x+8);

B) y=x(6—x);
r) y=x(9—x)+x2?



360.

1361,

362.]

363.

364.]

365.

366.

367.

DyHKUa 3agana gopmysoit y=0,2x —4. Hailigure 3HaueHue (QpyHK-
LMK, COOTBETCTBYIOIIEE 3HAUEHUIO aApryMeHTa, paBHOMY — 25; —12;
45; 60. IIpy KakoM 3HaAUYeHUM aprymMeHTa 3HaueHHe (QYHKIUM pas-
Ho 0?7 paBHo 17 CymecTByeT Ji1 TAKOE 3HAYEHUNE X, NMPH KOTOPOM:
a) 3HaueHHe (GYHKIUM pPaBHO 3HAYEHUIO aprymeHnta; 0) 3Hauenue
GYHRIMY DPOTHBOMNOJIOMNHO 3HAUEHNIO apTryMEHTA?

3HafA, 4YTO 3aBHCHMOCTE Y OT X SIBJSETCS JIMHEHHONH (QyHRKIMeH, 3a-
NOJIHUTE Tabauny:

a)

X

—2

0

2

6)

X

-10

10

30

Y

—8

12

Yy

—15

6

15

B Tabimiie yKasaHbl HEKOTOPbIE 3HAYEHUHA apryMeHTa M COOTBETCTBY-
WIHEe UM 3HaueHUsa JnHenHoN ¢ynkuuu. Ilogbepure dopmysny, Ko-
TOPOY MOXKHO 384aThb 3Ty (PYHKIHIO.

x 1 2 3 4 5 6 7

y 11 21 31 41 51 61 71

Macca omHOro reos3ida paBHa 5 r, a Macca HYCTOrO SIUKA PaBHA
400 r. KarkoBa macca m (B rpamMMax) SII[HKa, B KOTOPOM JIE€XHUT
x reo3zeit? CocraBbTe GOPMYJY, BEIPAMKAIOIYIO 3aBUCHUMOCTDb m OT X.
fABnsierca au OyHKUMSA, 3a7aHHAA 3ToM dopmyJoit, JUHENHOI?

IIpu Kakom 3HaueHHM a TOoukra A(a; —1,4) npuHaznexnT rpadbury
OPSMOM OPONOPIHOHAJIBHOCTH Y= 3,5x7

o 1 o
DyHKIUA 3agada GopmMyJion y =% + 3, rae —4< x < 8. IlocTpoiiTe rpa-

¢bHK sTOM GYHKIMH M YKa»HTE BCE LeJble 3HAYEHMHA, KOTOPblEe MO-
WEeT NPHHUMATE 3Ta QYHKUHSA.

CkopocTs pacnpoCTpaHeHHs 3BYKA B BO3AYXE B 3aBHUCHMOCTH OT TEM-
nepaTyphl BO3ZyXa MOXKET OBITH HalifleHa NPUHOIHIKEHHO no ¢dopmye
v=38311+0,6¢, rme v — cropocTh (B MeTpax B CERYHAY), I — TeMmme-
parypa (B rpagycax Ilenbcus). Haiigure, ¢ KaKoif CKOPOCTBHIO Pacnpo-
cTpaHseTcA 3BYK B 3HMHHUI JeHb ¢ Temneparypoii —35°C u B neTHMIA
IeHb ¢ Temnepatypoit +30°C.

IlepecexkaeT nu ock x rpaduK JUHEHHOH (GYHRIIUM M €CJIM HepeceKa-
€T, TO B KaKOM TOYKe:
a) y=100— 25x;

6) y="7x+49;

B) y=200x;
r) y=— T5x;

n) y=—15;
e) y=157

JornonHnteneHbIe yripaxHeHus | 8



f}iﬁ_&g IToraxkure cxeMarmyeCKM B OJHOH KOOPAMHATHON MJOCKOCTH, KaK
pacrojio;keHnl rpadurm GyHKUuUM y=ax u y=bx, ecau:

a) a>0, b>0 u a>b;
6) a<0, b<0 u |a|<|b].

369. I'padmk Hexotopoil nuHeiHOM (QYHENIMK BHAa y=Ekx+ 1 mapaJsesneH
rpadukry dysruuu y=-—0,4x. Haiignure sHaueHne KoaddunueHra k u
BBISICHUTE, TPUHAAJIEIKUT JIU 3TOMYy rpadpury Toura M(50; —19).

370. 3agaitTe dopmyJsiol JuHEHHYI0O QYHKIMIO, rPa@HKOM KOTOPOMH CIYKHUT
OpaAMas, TpoxXoAaamas uepes Touky A(2; 3) u napajenbHas rpapukry
¢y y=1,5x—3. Ilocrpoitite ee rpadukK.

371. T'padpur snuHeitHON GYHKUMM — IOpsAMad, rnapajesibHas ocu abcimce
1 npoxopsmad 4depe3d Touky M(5; 8). 3azaiite ary ¢GyHKnuwo dop-
MYJIOH.

372. He BLINOJHAA HOCTPOEHUA, HAWANTEe KOOPAUHATHI TOUYKH NEpPeceuyeHUs
rpadKoOB JUHEHHBIX (QYHKIU:

a) y=4x+9 u y=6x-5; B) y=10x—7 u y=>5;
6) y=16x— T n y=21x+8; r) y=0,1x u y=14.

1873.] Upadurn aunednblx Gyurnmit y=3x+2, y=—2x+3 u y=0,6x—2
OTPAHMYMBAIOT TPEYrOJIbHUK. JIeKUT JIM HAYANO KOOPAHUHAT BHYTPU
3TOr0 TPEYroixbHUKAa?

86
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3 E:ERI CTENEHDL C HATYPAJIbHbIM
NMOKA3ATEJIEM

XM CTENEHb U EE CBOUCTBA

18. OnpepeneHne crteneHn c HaTypasibHbIM
nokasarenem

ITpousBeieHNEe HECKOJBLKUX OAHMHAKOBBIX MHOMKUTeJeil MOXHO 3amnm-
caTh B BHe BhIpaKeHUs, HasbiBaemoro crenennoro. Hanmpuwmep:

5-5-5-5-5-5-5=5".

IMoBTOPAIOIIMIICA MHOMKHTENDL HA3BIBAIOT OCHOBAHUEM CMmeneHu, a YUCjo no-
BTOPSHIOILMXCA MHOMKUTENe!l — noxasameem cmeneuu.

Tak, B BbIpaskeHuUM 5’ uncsao 5 — ocCHOBaHUE CTENEeHW, & YHCIo T —
IIOKa3aTeJIb CTEIleHU.

et o ‘. car e L ohas NP emremeay R

i OnpepeneHne. CreneHblo YHNCja @ ¢ HATYPAJbHBEIM IIOKas3aTe-
neM n, 6onpmuM 1, HasbIBAETCA BhIpasKeHHe a", paBHOE IIPOH3Be-
JIEHWIO 71 MHOMKHTeJei, Ka)KABI M3 KOTOPbIX paBeH a. CreneHbo i
ypesaa a ¢ nokasareseM 1 HaspBaeTcsd caMO YMCIIO 4. ,5

sl SR ST U O IR LR AR S T A T M AT T o e o TS Tared e el el - o R IR o 1 T P e 7—','5‘

Banuce @" YUTAETCH TAK: «4 B CTENEHU n», «N-f CTEIleHbL 4YUCJa a».
ITo ompeaeleHNIO CTEIEHU

a'=a, a®=aa, a®*=aaa, a*=aaaa.
Boobige
a"=aa...qa.

n pas

HaxoxaeHne 3HaUYeHHS CTENE€HM HAa3LIBalOT go3eedeHuem 6 CmeneHb.

§ 7 Crenenn 11 ee CBONCTSA
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IlpuBeneM npuMepbl BOSBELEHHS B CTEIEHb:
3*=3-3-3-3=81; 02=0.
(—6)°=(—6)-(—6)-(—6)=—216; 91=9.
Tlp¥ BOSBEEHWH B CTENEHb MNOJIOKHTENBHOI'O HHCJIA TOJy4YaeTcs .

MOJIOXKHUTEJHEHOE HHCJI0; NPH BO3BEJIEHHHN B CTEIEHb HYJA MHOJyda-
eTcsl HYJb.

LS P . Ce e e

le/l BO3BEAEHHNH B CT€IIEHBb OTPHUIATEJNBHOI'O UYHCJIa MOXXeT INONYUHUTh-
cs KakK IoJIO}KHUTENbHOEe HUCJ0, TAK U OTpHllaTenbHoe. Hampumep:
(—2)'=-2;
(—2°=(-2)(-2)=4;
(—2P=(=2)"(-2):(~2)=—-8;
(—2)'=(=2)(—2)-(—2)-(—2)=16.

-~ an £ adpn ap efEsa AT LA Tm L L T L w S W B D SO T e B4 R e T %A WO 2F

Crenenb OTPHLIATEIBHOIO HIICJAa C YeTHBIM IIOKasaTeJyeM — II0JIO-
JKHTEJIBHOE YHHCIO.
Crenenn OTPHUIIATEJIBHOI'O HHCJIa ¢ HEYHYEeTHHIM IIoKasaTejieM — OT-

PHUILIATENBLHOE YHCJO. :

sen e I )

JefiCTBUTEJNILHO, [IPOU3BEACHIE YETHOIO HYUCJa OTPULATENBFHBIX MHOMKHU-
TeJell IIONOMUTENHHO, a4 ITPOU3BEeAEeHIEe HEYETHOT0 4HcJja OTPHIATeNBHBIX
MHOXMHUTeJiell OTpHIaATeNbHO.

Y A P S Y Y L SN ' Sy
%

KBagpar nmo6oro 4ymcia ecTh HOJOMKHUTENBHOE YUCJIO WJIU HYXb, |
7. e. a2>0 npu nw0boM a. '

=t F10 0 en PeA se 2 rw A2 va B

Ilpu BEIUMIC/IEeHMY 3HA4YEHWE YHCJOBBLIX BHIDAMKEHHI, He COLEPIKAILUX
CKOOKU, IPUHAT CAEAVIOIIUN IOPALOK HAeHCTBMIi: CHAUaJa BBIITOJHSIOT BO3-
BelleHNe B CTEII€Hb, 3aT€M YMHOMKEHHE M [NeJIeHHe, JaJjiee CJOKeHHe U BEHI-
YUTaHUeE.

BoiuncauM 3HaYE€HUA HECKOJIBKHX BBIPAYKEHHU, COINEPIKAMINX CTEIeHH,
IlIpumep 1. Haiinem spauenme BhIpaxxkeunus 4-103,
» 1) 10°=10-10-10=1000; 2) 4-1000=4000.
Buaumt, 4-103=4000. <
IIpumep 2. Haiinem sHauenue Boipaskenus — 25+ (—3)%.
> 1) 26=64; 2) —25=-64; 3) (—3)*=81; 4) —64+81=17.
Suaunt, —2°+(—3)*=17. <

PaccMOTpHM Temeph, KAk HAXOAAT 3HAYEHNE CTEINEHH C IOMOIIbLIO
KaJlbKyJATOPA.

LELERIE Crenens ¢ naiypanbHbiM Nokasarenem



IIpumep 3. HaiiieM ¢ mOMOIIBI0 KajlbKYJAATOPA 3HAYEHHE cTereHu 2,7°.

» Tax Kax creneHb 2,7° eCcTh NPOU3BELEHUE IIATH MHOXKHUTENEH, KaXXILIil
U3 KOTODPBIX paBeH 2,7, TO BEIYHMCJIEHHS MOMHO IIPOBECTH IO CXEMe
2,7X12,7[X12,7[X2,7[X2,7 5.
OrHaKO KaJbKYJATOD MO3BOJSAET BBIYHCIATDL SHAYCHME CTEIIEHH IIPOINE,
He HaOupas NMOBTODHO OCHOBAHUE CTENeHH U 3HAK YMHOMeHHsA. B Ha-
IIeM NpHUMepe JOCTATOYHO BBECTH HHCJIO 2,7, HAMATH KJABHIIY 17
4 pasa Ha)arh Knasumy [=]. Ilomyuyum Gosiee ynoOHYIO cxeMy BBIYHC-
JIEH U :
2’7 E E E E ¢
B pesynbTaTe BBIMUCIeHUIT Haligem, uyto 2,7°=143,48907. <
YnpaxHeHus
374. 3anuimnuTe NMpPOU3BEIeHUe B BHIE CTEIEHU:
a) 0,9-0,9-0,9; e) yy...y;
6) (—=6):(—6)-(—6)-(—6); 12 paa
1 11 1
PR R REYL ®) (—x)(—x) (%) (—x)-(—x);
r) 5:5-...°5; 3) (a—b)(a—b);
25 pas u) (xy)Cey)xy)xy)xy).
) ccceecc;
375. HazoBuTe OCHOBaHUE U IIOKABATENEb CTEIICHH:
1 o
a) 3,5% 6) (—0,1% ) (-10005 1) (-af% a) (3%).
Hcrionbsya orpenenenne CTereld, NpeICcTABhTE CTEIIEHL B BHJE IMPOU3-
BeleHUA.
376. BrimosiHUTe BO3BeNEHUE B CTEICHb:

) 2% B) 5 p) (1.8 ) ()

645 D35 (L5 9 (-2);

CEPrEl ANEKCEEBUM JIEBEJEB (1902—1974) — coBert-

CKUA

HOWM TexHWkW, akanemuk. flon ero pykOBOOCTBOM CO3[aHbI
nepsas 8 CCCP 3BM u nyuwwe cosetrckue 3BM cepumn
B3CM.

Y4EHbIV B obnactu ANEKTPOTEXHMNKU WU BbiHUNCNUTENb-

& 7. Cicnerb 11 €€ CBOMCTBA




377. Haiiiure 3HaueHHeE CTEIEHU:

5
a) 25% B) 7%; o) (—0,9)3 xK) (—%) ;
6) 8% r) 75 e) (—2,4)% 3) (—5 °.
378. BruucauTe ¢ MOMOINBIO KAJABKYJASATOpPA:
a) 4,153% B) 1,426; n) 1,67*-8,3.
6) (—0,98)°; r) 2,083:1,56;

379. HalinuTe ¢ NOMOIBI0 KAJBKYJIATOpA 3HAYEHKE BHIPAKEHUA:
a) 8,49% 6) (—1,062)% =) 2,73%-27,4; r) (1,39+7,083)3.

380. BanosuuTe TAOGMHILY:

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

on
3n
381. IlpexncraBrTe: o5 o4
a) B Buzie KBajapaTta umciso: 0,81; 0,16; 144; Teo’ 1250 0,0004;
6) B Bume Kyba umcno: 64; —216; 0,008; _EIZ; 4%;-;

B) B BHULE cTeneHH AecATH uwmcno: 10; 100; 1000; 1 000 000;
I') B BHJ€E CTelleHH maTH umcsio: 125; 625; 15 625.

382. IlpencTasbTe B BHIe KBaJpaTa HJIM KyDa 4HCIO:
a) 8 6) 81; m) 125; r) 64; z) 0,001; €) 35; x) 1o
383. CpaBuure:

a) 712 u 0; B) (—5,9) u (—5,9)%
6) (—25) u 0; r) (—2,3)!? u (—8,6)°.
384. BrimosnHHTe AECTBHA:
a) 7-5% B) (—0,4)% m —3-25%
6) (7-5)% r) —0,43; e) —62-(—12).

385. HaiinnTe 3HaueHNe BBIPAXKEHHA, HCIOJIbB3YA TaONHIly KBaJpaTros, IO-
MeIlleHHYI0 Ha ¢opaale yueOHUKA:

a) 342-175; B) 422.9; n) 75%+25%
6) 605+ 782%; r) 182:27; e) 592—362.
386. Briuucinure:
2) 9-(3)5 B) (~10)%; n) 4-5% x) —24-15;
6 (9-2) r) —106; e) —5-25; 3) 2700 (- 0,1)%.

90 FELERIE CrencHb ¢ HATYRanbHbiM MOKA3ATEJ10M



387. BoimosguauTe HeiiCTBHSA:

a) 7%+ 3% r) 102-3% ) 11—38%;
6) 62+87%; m) (10—3)3% 3) (6—8)%;
B) (6 +8)% e) 2¢—-3%; u) 43—22,
388. Brmuuciaure:
3 3 4 4 2\¢ 1
a) — 13+(—2)% r) 10— 5-2% %) 34 (2) -6
6) —62—(—1)% n) 2-31—3-2% 3) 0,2-3%—0,4- 2%
B) — 83+ (— 8)F; €) 2-5%+5-23; u) 8-0,53+25-0,22.

389. OKHO B CTAPHMHHOM OCODHAKEe MMeeT GOPMY NPAMOYIOJLHUKA, 3aBep-
masomnjeroca noaykpyrom (puc. 57). Cocrasbre dopmMylty AJA BBIYHC-
JeHuA ero niaouaay S (B KBaIPATHBIX CAHTHMETpax), ecjiy H3BeCTHO,
4YTO OCHOBaHME MMPAMOYTOJBHHKA PABHO @ CM, BBLICOTA NPAMOYTOJbHH-
Ka B HoJiTopa pasa Oojesme ocHoBanuAa. Hailizurte nmiromags OKHa, ec-
s a=80. (Yrasarue. Ilnomans Kpyra pasHa nr?, roe r — paguyc
Kpyra, ©t=3,14.)

390. CocTarbTe GOpMyly AJiA BHUYHCJICHUA NIOLAAKN KOJbIA, H300paskeH-
HOrO Ha pucyHKe H58. HaiiauTe nsomanp Kolblla, ecaim R=6,4 cm,
r=3,6 cm.

391. HailiguTe 3HauYeHUe BLIPAYKEHUA:
a) 0,01y* ipu y=—2; 3; 10; 6) 2¢2+8 mpu c=—11; 0; 15.

392. Uemy paBHBl 3HAYEHUS BbIpAYXKEHUIl:

a) x%; —x% (—x)? npu x=9; —6; ©6) x%; —x%; (—x)® npu x=4; —8?
393. BoiuucinuTe 3HadeHHe BhIpaeHua x°+x*+x®+x?+x mpu x=-—1;
0; 10.

394. Haiinure suauenmne BepakeHHsa 2x*—5x%+x2+3x mpu x=5; —5.

Puc. 58

§& 7. Crenens v ee CBOWCTBA
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395. IlpercraBbTe NMpOU3BEAEHUE B BHE CTENEHH C OCHOBAHHEM 4.
a) a®a; 6) a'a® B) a®a® 1) a®a’:.

396. O6bACHUTE, TIOYEMY IIPH JIIOOBIX SHAYEHUAX NEPEMEHHO X 3HAUeHUSA
BhIpaXkeHHit 4x2 u (x—8)? ABNAIOTCA HEOTPUIATENLHBIMM UKCJIAMH.

397. Jlokaxkure, uto BeIpaxkeHus a?+1 u 3+(5—a)® npUEUMAIOT TOJILKO MO~
NOKUTEILHEIE 3HAYEHUA.

398. 3anumnuTe B BHIE BbIpasKEHUA:
a) KBaJpaT CYMMEL yuces X u 1;
6) cyMMy KBaJpaToOB uHcelX a U b;
B) PaAsHOCTb KB&JAPATOB uHCeJ M U N;
I) KBaJpaT PasHOCTH YUCcen m U n;
) VZBOEHHOE NPOMSBEIEHHE KBaJPATOB HHCEN X H Y;
€) YVIBOEHHOe IIpomM3BeZieHHe KyDa a u Kpanpata b.

399. IlpoumnraiiTe BBIpaXKEHHE:

a) (x+y)% B) (x—y)% 1) (x—y)% x®) 2(a—b)%
6) x%+y% r) x2—y% e) x3+y%; 3) 3(a®+b).

400. He BrimosniHfAa NOCTPOEHUHA, HAHAHWTE KOOPAWHATHI TOYEK IepecedeHusA
rpaduka GyHryy y=1,2x—30 ¢ ocbl0 X ¥ OCBHIO J.

401. HaiizuTe KoopAMHATEI TOYKH IlepeceyeHUs IpadUKOB (DYHKIIHIA:
a) y=—4x+1,8 u y=x—2,7;
6) y=—x+8,1 u y=—3x+7,9.

402. KakoBo B3aMMHOE PACIIOJIOXKEHHE TpaduKoB QYHKIHI:

2

‘?
3x+4.

a) y=—%x+3 u y=—%x—3; 0) y=§x+4 uy=-

19. YMHOXEeHne U aeneHue creneHewm

Bripaxkerue a?a® npezncrasiiser coboif mpousBeseHHe IBYX CTEHeHel c
OJMHAKOBBLIMH OCHOBAHHAMU. 9TO IIPOM3BEllEHHME MOXKHO 3aIHcCaTh B BHZE
CTENEHU C TeM e OCHOBAHUEM:

a’a®=(aa)-(aaa)=aaaaa=a’.

3HauuT,

ala®=qa?" 3.

Mgbl BHAMM, 4TO IIPOM3BEleHHE a’a® paBHO CTENEHM C TEM JKE€ OCHOBA-
HUEM M IIOKA3aTeJIeM, PABHLIM CyMMeE IOKAa3aTeJeH MepPEMHOMXAEMEBIX CTeme-
Heil. AHaJOIM'MUHLIM CBOMCTBOM 00jiazaeT mpoMsBeleHHE JIOObLIX CTeneHel ¢
OJJMHAKOBLIMHM OCHOBAHHAMH.

FELENIE Crenedb ¢ HArypannHbIM nokasatenem
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Jns no60ro 4yucia 4 ¥ IIPOU3BOJBLHBIX HATYPAIbHBIX YHCEMN
mun
a™a"=qaq™*",

M /Ina nokasaTennCTBa HCIOJIB3yeM ONpenesieHHE CTEIeHHM M CBOicTBa
yMHOKeuHuA. IIpencraBUM BEIpakeHHe a™a" cHadaja B BHIE IIPOU3BE-
IEHHA MHOMHTeNeH, KayKIbIH K3 KOTOpHIX paBeH d, a 3aTeM B BHHE
CTeNneH!U

a™a"=(aa...a)-(aa...a)=aa...a=am'",

m pas npas mitn pas
Takum oOpasom,
a”a’=a™'". [_
JoxasaHHOEe PaBEeHCTBO BLIpAXKaeT OCHOBHOe caoiicmaeo cmenenu. OHO

pacnpocTpaHaeTca Ha IIpOU3BelieHHE Tpex u Donee creneHeii. Hanmpumep:
amanak:am i nak:a(m+n) 1 k:am+n+k

N3 OCHOBHOT'O CBOHMCTBA CTEIEHH CleayeT IIPABHJI0O YMHOKEHHA CTeIle-
Hel:

Ipn YyMHOXXEHHUH CTeIleHeil ¢ OANHAKOBBIMU OCHOBAHWSAIMH OCHOBa-
HHEe OCTaBJAKT IIPpeXXHUM, a IIoKa3aTeJlHu CTeneHeM CKJIajbI-
BaloT.

IIpuBenem mpuMephl:
xBxT= a8 T=x15, yyS=ylyS=yl =45, bApd=b2'413=p5,

Bripa)keHHe a':a® ABIAETCA HaCTHBIM ABYX CTeNeHeill ¢ OfWHAKOBLIMU
ocHopasuAMu. OHo umeer cmbics npu a#=0. Ecar a#0, To 3170 YacTHOE MOX-
HO IIPeJCTABUTH B BHJIE CTEIIEHH C TeM e OCHOBaHUeM. lleificTBUTENHHO, TAK
Kak a®-a*=da’, 7o no ompeneneHUIO YACTHOTO

a:a®=a*, T. e. a":a®=a" 3,

Msl BUANM, 4TO yactHOE a°:a® npu a#0 paBHO CTEIeHHU C TeM e OC-
HOBaHHEM M IIOKa3aTesleM, PaBHLIM PAa3HOCTH IIOKasarejeidl genumoro H ge-
NUTENd.

AHaNoOruyHBIM CBOMCTBOM 0O0JajaeT JIO0OOE€ YaCTHOE CTelleHeM ¢ OAuHAa-
KOBBIMH OCHOBAHHSIMH, OTJHUYHLIMHK OT HYJfA, B KOTOPOM MNOKAa3aTeJNb CTelle-
HU JenuMoro GoJsbIle ITOKAa3aTelNsd CTEIeHU JeJINTeNd.

- Hna moboro yncna a#(0 H IPOM3BOJBLHBIX HATYPAJIbHBIX HYHCET M
U n, TAKUX, 4TO m>n,

am:an=am—n.

& 7. Gieners U e CBOUCTBA
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B PaBercTBO @™:a”=a™ " Gy4eT HOKa3aHO, €CJIM Mbl YCTAHOBHM, UTO IIPO-

H3BeAeHHe a™ " U aq" paBHO a™.
IIpuMeHVB K NpoOHsBeAeHUI0O @™ “"a" OCHOBHOE CBOMCTBO CTENEeHU, IIO-

JAYUYHNM
am—nan:a(m -n)+n:am—n +n:am

3HAUYHUT, 110 ONPEAESIEHUI0 YaCTHOI'O
am:anZam—n f']

3 poxasaHHOroO CBOMCTBA cllegyeT IPaBUJIO JeJIeHUA CTeIleHeil:

IIpyR neJieHHNn CTeneHe C OIHHAKOBBIMH OCHOBAHHAMM OCHOB&HHE
+ OCTABJIAKT HpPEeXHHM, & H3 NnoKasaTeyid cTelEeHH AeJIMMOro BBIYM-
‘ TAIOT IIOKAa3aTeNlb CTernneHdu JeJIRTeJiss.

I

IIpuBeneM npHMepHI:
10 2 — ,10-2_ .8 T =Tl — 71 =6
¢m-c=c =C, p-p=p-p=p "TD.
MeI BeIBeJIH IIPABHJIO JeJiIeHUA @™ Ha a” nnsa cayuas, Korga m>n. Ec-
JH 3TO NPAaABHJIO NPHUMEHHTH K YAaCTHOMY a":a", TO NOJNYyYHTCH
an;anzan—n;_-ao
CTeneHr C HyJeBBIM IOKasaTesieM He Oblja omnpenelieHa. Tak Kak OpH
BCcAKOM a#=(0 u moboM HaTypaJbHOM 7
a’:a"=1,

TO CYMTAKOT, 4TO npu a*0

Onpepneneuue. CreneHs yucia a, He PaBHOro HyJIO, ¢ HyJe-
i BBIM IOKA3aTeJIEM PaBHa EAMHKIE.
shrlarti-tiuaboleiis 4 s s et Srur i i

Hanpumep, 2°=1, (—8,5)°=1. Buipaxxenue 0° se umeer cmbicia.

Teneps nocjyie BBeEeHEUA HYJIEBOI CTEIIEHH MBI MOXXEM IIPUMEHSTH Gop-
myly a™a*=a™*” (upu a#0) u B Tom cnydae, Korfga m=0 unu n=0. Pop-
Myay a™:g"=a™" " npu a¢#0 MOXHO NPUMEHATH NPH JNOOBIX IeJIBIX HeOTpHU-
HaTeJBHBIX YHCaxX m U n, YAOBJETBOPAIOIIUX YCIOBUIO M 2.

YnpaxHeHus

403. IlpencTtaBbTe NMPOU3BEAEHUE B BHIE CTEIIEHM:
a) x°x% 8) y¥'y®; n) x°x; ) 26-2%
6) aba®; r) b¥p'%; e) yy'%; 3) 7°17.

ELERUNE Crenets ¢ HATypanbHLIM 110K33a1¢NeM



404,

405.

406.

407.

408.

409,

410.

411.

412.

413.

414,

415,

3anuiinTe B BHIE CTENEHH IPOU3BEIEHUE:

a) m3m?; B) c’c'?; 1) aad; k) 5% 58;
6) xtxt; r) p*p; e) b%b; 3) 33-3%.

IpencraspTe BhIpaskeHue a'® B BHoe IpoH3BeleHHA OBYX cTeneHei ¢

OOIMHAKOBBIMH OCHOBaAHHAMUM, O4HA H3 KOTOPHIX PaBHA:

a)a® 6)a®, B)a*: r)at.

IIpencraspTe CTelleHb B BUAE IPOH3BENEHUSA IBYX CTENEHeHl C TeM »Ke

OCHOBAHMEM KaKHM-HHOYIL CIIOCOOOM:
a) x1% 6) y'5% B) 2'%; 1) 57,

IlpencraspTe BhIpaXKeHHe x° B BHe HpOM3BeNeHUS JBYX cTeneHell ¢ oc-

HOBAHHEM X BCEMH BO3MOXXHBIMH cIocobaMm.

IIpencTaBbTe B BHIE CTENEHHU IIPOU3BEJIECHHE:

a) x%xSx%; B) mm3m2mS5; n) 102-10%-10%
6) ¥*y*y; r) p*p°pp; €) 34-32-3%-3.
SanyIlkTe B BHAE CTEIIeHH BLIPAjKeHHEe:

a) m3m2m?®,; B) xxixtx; n) 78-7-74

6) a‘a’a?; r) n®nn®n; e) 5-52-5%-55,
IIpencraBbTe B BHIE CTENEHU:

a) 5% 25; B) 615+ 36; 1) 0,45-0,16;

6) 3'2-27; r) 29-32; e) 0,001-0,14.

IIpencTaBuB B BUAE CTeIleHM BbIpajKeHHe, HaliguTe ero 3HayYeHHe II0

TabauIe cTeleHel yHCna 2, MOMEIIEHHO Ha dopaale YueOHHKA:

a) 2¢-2; 6) 25-4; B) 8:2; 1) 16-32.

IIo Tabiune creneHeil yHcia 3, MOMEIEHHON Ha dopsale yuyeOHHKa,
HauauTe 3HaUeHHNe BbLIPAXKeHHUs, NPEeACTaBHB ero B BHJE CTeNeHH C oc-

HOBaHUEM 3:
a) 32-35; 6) 81 - 36; B) 9-2187; r) 27-243.

Hpenc'raBLTe BbIpa>X€HHEe B BHOE CTEIIEHHN C OCHOBAHHEM C:

a) (¢*)’5  ©) (c®)'.

Hpenc'raBbTe B BHA€ CTEIIEHHN YaCTHOE€:

a) x5:x%; B) a*':a; ) c'?:c8 k) 38:35;

6) yl():y7; I‘) blg;bls; e) pZO:plo; 3) 0’7910’74_
BhIOJNIHUTE [ieNeHue:

a) p10:p6; B) x15:x4; ﬂ) 1016:1012;

6) a®:a%; r) ¥°:y; e) 2,316:2,37.

§ 7. CreneHb 1 ee CBOICTBA
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416. Haiinute 3HauyeHVe BBIPAKEHUA:

2) 5°: 5% B) 0,5'°:0,57; n) 2,73%:2,73'%;
-1012. 1y8. (4116 _2y.(_2y
6) 10%:10'% n (15):(13); o) (-2):(-2).
417. Haligute 3HadyeHHe IpoOH:
RN
8 . 0,8 ) -0,3)° (12 . ) 23
a) =13 ) 0s B Toss D (11)2, it (,_213'
2 3
418. Brpruncaure:
9 5 15 16 _4 12
7.7 3 5 -5 0,6
a) 712 3 6) 35.567 B) 518 3 r) 0.6-0.6°"
419. YopocTuTe BLIpAMKEHHE:
a) x"-x% B) X X"; 1) c®:e™;
6) a?-a™; r) Yyt e) k:k.
420. HaiigmTe 3HAYEHHME BBIPAMXKEHUA:
a) 3x° upu x=2,6; B) 10a%b° npu a=—3, b=—28;
2 2 1
6) —2,5y° mpu y=—13; r) 27a%? npu a=~, c==3.

421. BrinoJHUTe AeiicTBUA:
a) b*8%  ©) c®:c®  B) a'a®; 1) x%:x°

42. IIpepcTaBsTe B BHAE KBAajgpaTa WK Kyba 4HCIO:
3 4
a) 9; 6) —27; B) 6,25; r) 0,064; I) —3—8-; e) 5—6.

423. TloctpoiiTe rpaduk GyHKUUM, 3aJaHHOU ¢opmynoii y=x—3. Haiianu-
T€ mo rpaduKy 3HaueHus QyHKOUHN npu x=4 u x=06.

424. JIurasck co ckopoctbio 70 KM/4, aBTOMOOGHJB 3a ¢ U NPOIIIEJ PacCTo-
AHKEe 8 KM. 3ajante opmysioi saBucHUMOCTh 8 OoT . Ilonpaysick aToi
dopmysioil, HalfifuTe IyTH, KOTOPHIH aBTOMODUJIE IIPOIIEJ 3a BpeMsa OT
3 u 30 MmuH 1m0 5 4.

425. Ilycts a — npousBoabHOe unciao. CpaBHUTE ¢ HyJleM 3HA4YEHIE Bhipa-
IKEHHA:

a) 6a%, ©6) —a® B)a’+4; 1) (at4)’ np) —a®-5.
426. IlpuHapyexur an rpaduxky GyHEIUHE, 3aJaHHON (QopMyroii
y=x%—3x%, Touxa A (7; 196)? Toura B(—5; —200)?

427. Kycok rpanurta obbemoM 40 cm® mmeer maccy 108 r. Kakosa Macca
KyCKa IpaHHTa, 000beM KoTOporo Ha 35 cm® Gompre?
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20. Bo3eepeHue B cTeneHb nponsBeneHus
N cTeneHu

Buipaskenue (ab)! ABIseTCA CTENEHbLI0 TPOU3BELECHHUS MHOMHUTEJEH
a u b. 3To BEHIpaXKEHKE MOXXHO IPEJCTABHTEL B BHIAE NPOH3BEACHUA CTENEHEI
au b:

(ab)*=ab-ab-ab-ab=(aaaa)- (bbbb)=atb?.
3HAUYUT,
(ab)* =a*b?.

AHanoru4yHeIM CBOHCTBOM OOsamaeT arobas HATYPAJIBLHAS CTEIEHbL MIPO-

U3BEJCHUSA ABYX MHOXXHTENEH.

L e LW e M e Rl g R BY Ay

i

e e R I T L i R

f; Hnsa mobeiXx @ ¥ b ¥ IPOM3BOJIBHOrO HATYPAJNBLHOI'O YKUCIA N :
: (ab)y*=a"b". )
Bo vt tuv o bedt M4 B el mb e M s s N - oo . e A&
W Ilo ompezeneHUI0 CTeneHU
(ab)"=(ab)-(ab)- ... (ab).

n pas
CrpynnupoBaB OTHENBEHO MHOMKHTENN @ U MHOMHTenu b, nonydymm
(ab)-(ab)-...- (ab)=(aa...a)- (bb...b).

n pas n pas n pa3s

Bocnonb30BaBIINCE ONpefefIeHUeM CTeleHH, HAaXOAUM
(aa...a)-(bb...b)=a"b".

n pas n paas
CrnenoBaTennHO,
(ab)*=a"b". [
HokasaHHOe C80UCME0 cmeneHu npou3eedeHus pacnpocmpaHaemcs Ha
cmenenb npoussedenus mpex u Gonee MHOICUMENELL.
Hanpumep:
(abc)=a"b"c™; (abed)"=a"b"c"d".

OTcropa nosydyaeTrcsa IPaBHJIO:

wmmmmm&mmm-mm:m*mmx D R o L TR R A I e

g yro0bl BO3BECTM B CTENEHL NPOH3BEJEHME AOCTATOYHO BOSBECTH B |
s 3Ty CTelleHb KAXJbII MEOXKHTENb M Pe3yJNLTATH ITePeMHOXKUTE. ;

L e e - . P N R T

o e e T R A

Bopro om pam w0 Sr ve g e WSS T WL mes N e e
Ilpumep 1. Bossegem nponssefieEde 2yz B HATYIO CTENEHb.

» HNmeem
(2yz)°=2%y%25=32y%2% <

& 7. CreneHb 11 ee CBONCTBa
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Bripaxkerue (a®)® ecTh cTreneHb, OCHOBaHHME KOTOPOIl caMO ABAseETCH
CTeNEeHbI0. JTO BhIpAXKEHHUE MOYKHO IIPEACTABHTL B BHE CTENEHH ¢ OCHOBA-
HHEM a:

(@®)®=aad%a’=a®*5*5=¢a""3,
V¥ AR T R WS DRI e W TE v WA T LA AR GRS AN Dol KRy WS P RV T4 MR DMa 08 e ogr 107 WY UGG er FAL L Mok Bn. G0N UG SRR 4UY Roa W beve pras

; Jna moboro uucaa ¢ B NPOU3BOJBHLIX HATYPAJIBHBIX YHCEA m M n

i myn — ,mn
: (a™)'=a™".

e v et ma R cdd mra me e PR W WS Pur L AR Pen P B B Geh ERs Laiy R MWL 0UG JWS T DT BRE W0 D W BT (e M1 BAP v il e Gde e e ABE

& onv e W e 4

M Ilo onpesenenuIo cTeneHu
(@ )y'=a™ma™...a".
n pas
CorjacHO OCHOBHOMY CBOHCTBY CTeIE€HH
n pas

amam."amZam tm+... 1 m.

n pa3
3aMeHHMM cymMmy m+m+...+m npousBeleHHEM mn.

n pas

Torpa noaydymm n pas

am+m+...+m:amn

CrenoBaTenbHO,
(@)'=a™. [
W3 noKas3aHHOTO CBOMCTBA CTelEHM CJjeayeT HPaBHJIO:

g I Ao o M o Lo ey S e e e IUS 2 T W GBI Ba AN DU MRS TRD R A0 M 0 T WY mL Sk Y RS 1Y U Gt 000 0 s oes e B S ey

i npy BO3BEAleHMM CTENEHM B CTENeHL OCHOBAHME OCTABJIAIOT TEM Ke, |

] §
i a HmoKasaTean HNEepeMHOKAIoT. §

B vom mrp cmy B e P ST B AN B W M, Do U WO WA BOR W W DN W dRE B W0 PP (i JRD MG PR v Mdh OBt fwn Wvn WD o BED M T Goc o me o

IIpumep 2. IlpeacraBum BeIpakenue (a!)® B Bupae cTenenu ¢ OCHOBAHHMEM Q.
» Umeem: (a*)®=a*3=a'2. <

CroiicTBa cTeneHell, BEIpaXkenHble dopmyaamu (ab)”"=a"b" u (a™)"=a™",
HMEIOT MeCTO H JIJIA CTEIl€HEN ¢ HYJIEBLIM lIOKa3aTeseM (€CJii OCHOBAHHMHA OT-
JUYHEBl OT HYJA).

a) (xy)% B) (2x)?; n) (—5x)3 x) (—0,2xy)%
6) (abc)®; r) (3a)?% e) (—10ab)?; 3) (—0,5bd)3.

9 (N ELERIIN CreneHb ¢ HaTypanbHbIM noka3arenem
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429.

430,
431.
432.
433.
434,

435.

436,

437.

438,

439.

440.
441.

442.

4%

Boseeaure B cTeneHs:

a) (mn)®; B) (—3y)%; 1) (10xy)*; x) (—am);
6) (xyz)% r) (- 2ax)%; e) (—2abx)*; 3) (—xn)*.
Hailijure 3HaueHHe BEIPAYKEHUN:

a) (2-10)3%; 6 (2-5)%; B) (3-100)% r) (5-7-20)%.

JoKkaxxuTe, UTO: 8) KBAAPATHEI IPOTHUBONOJOXKHEIX YHCeJl PAaBHEI; 6) Ky-

OBI ITPOTHUBOIIOJIOZHEIX YHCEJI IIPOTHUBOXIONOM HEIL.

Kax usmeHHTCA TLIOIISAL KB&APATA, €CJU €r0 CTOPOHY VBENIWYHTH B

2 paza? B 3 paza? B 10 pas3? B n pas?

Kak mamenurca obovem Kyba, ecnu ero pedpo yBeanuuTh B 2 pas3a? B

3 paza? B 10 pasz? B n pas?

Ha nokpacky xky6a satpatuau 40 r Kpacku. XBaTuT Jju 350 r Kpac-

KU, yTOOBEl MNOKpACHUTHL Ky0, peOpo KoToporo B 3 pasa Gonbiie?

Bacceitn, umerouuii popmy Kyda, HATIOJHAETCH BOJAOI Yepe3 TpyOy 3a
40 muH. YcneloT JH 3a 5 4 HAINOJHMUTE BOAOM 4Yepe3 Ty ke TpyOy Oac-

ceiiH, umerouuii gopmy kKyba, pedpo KoTroporo BABOe OOJBIIE?

IlpencTaBbTe B BHE CTeNEHN NPOU3BEAEHHE:

a) b3x3; B) x%y%z%; 1) 32a%;

6) a‘y’; r) (—a)®b?; e) 0,027m3.
Haitinute 3HauyeHUe BEIpa’KeHUS:

a) 2¢-5% B) 0,25'%-41% 7) (%)10-1,49;

6) 4°-25% r (2)-1,5% e) 0,2°-50".
BreinonHuTe BO3BEJEHHE B CTEIEHD:

a) (x*); B) (a%)%; R %)% x) (6%
6) (x°) r) (%% e) (¥)% 3) (b°).

3anuiuuTe B BH/E CTENeHHM ¢ OCHOBS8HMEM X BLIpajrKeHHE:

a) (x4  6) x%x%;  B) x%2x%; 1) (x®)% @) x*xPxt; e) ((xHF)L
IlpescTaBbeTe B BHJE CTEleHH C OCHOBSHHEM 4 BhIpajKeHHe:

a) (a®)? ©6) a®a?; B) (@)% 1) dPa’; n) a®a®;  e) (a®)’.
IlpescTaBeTe B BHAE CTelleHH C OCHOBAHHEM d:

a) a"-a®;  6) aa™;  B) a’a™; 1) (@) B @) e (a®).
IlpencraBbTe B BHJZIE CTEIIEHH C OCHOBAHHEM O 4YHCJO:

a) 25%  ©6) 125%  B) 6252

§ 7. Cicnerb W ee CBOMCTBa



443. Ilpencrasbre 22° B BHIE CTEIEHH C OCHOBSHHEM:
a) 2% 6) 24 B) 25; r) 21°,

444. BanummuTe 2% B BHIe cTenenn ¢ OCHOBAHHEM:
a) 4; 0) 8; B) 16; r) 32.

445. Bripaxenue a'? mpeicTaBeTe B BHMAE CTEeNEHHM HECKOJBKHMHM CIOCO-
Oamm.

446. VizsecTHO, uTo a’=m. Haitaute ab.

447. YnupocTtuTe BBEIpAYKEHHE:

a) x*-(x?%)°; B) (a*)*-(a"); n) (m*m?y;
6) (a%)-a r) () ()5 e) (x'x).
448, 3andilliTe B BHJi€ CTEIEHM C OCHOBAHHEM ( BhIpajKeHHe:
a) (a)'s B) (0% (%)% n) (@a®);
6) a’-(a’) r) (@%P-(a®)% e) (aa®)’.

449, YopocTHUTe BEIpayKeHUE:
a) x°-(x%%;  6) (x)'-a%;  B) (") (=)} 1) () ().
450. Haiijjure 3HAYEHHE BhIPAXKECHHUS:

a) ol3 3 0) 522 B) o6, 4 r) @hs

451. WsBecTHO, 4T0 a<0 u b>0. CpaBHHTE ¢ HYJIeM 3HAYEHHE BEIpaXKe-
Hus: a) ab?;, 6) a®h; B) —ab® 1) @®+b%  n) (a+b)’

452. Kako# nmudpoii MOXKET OKAaHYMBATBHCH: 8) KBAIPAT HATYPAJILHOTO YHC-
sa; 0) yeTBepTad CTElleHb HATYPAJIBHOIO YMCIa?

453. WssecrHo, uro rpadmk QyHKIEM [ [T T LT
y=kx+5,4 npoxoaur uyepes Tou- . | |/ I
Ky A(3,7; —2). Halinure sHaueHne —-

Ko3(dduiuenTta k. N | 1]

454. Ha pucynke 59 IOCTPOeH rpaQuk :/f | 451\
HeKOoTOpoil ¢yHKNuM. Wcnoaesys : :
rpadHuK, HaiiguTe: -
a) 3HauYeHHUe Yy MpH X, PABHOM —2; —+

_1; 2; : r-
0) sHayeHHMs X, OpM KOTOpHIX Yy | i il L. L
pasuo —0,5; 2, Puc. 59

00 (NELENIE CTreneHb C HaTypalbHbLIM NOKalaTenem
1



KOHTpOsbHbIE BOMPOCHI

CdopmynupyinTe onpepeneHue CTENEHU HYUCna C HarypanbHbIM Mnoka-
3arenem. MNMpueeante npumMepsl N HA30BUTE B KaXAOM U3 HUX OCHO-
BaHWE U NoKasartefib CTeneHw.

Chopmynupyitte U JOKaXUTE OCHOBHOE CBOMCTBO CTENEHW.

Chopmynupyinte npaBuno YMHOXEHUS N NpPaBuno geneHns CcreneHein
C OAVHAKOBLIMWU OCHOBaHUSIMU,

Jaite onpepeneHne CTteneHn 4ucna C Hy/IEBbIM NOKa3aTtenem.

Coopmynupyiite npasuno BO3BEAEHUS B CTEMNeHb NpOU3BeaeHus,
npasuno BO3BEAEHUA B CTErNeHb CTEeneHu.

Ll onHoMNEHbI

21. OpHOuYNEeH N ero CTaHpapTHbIA BUA,

P R I e e IR B A CTIEL S CEE P R N R T L R Y T
[y

Bripaxxenus 5ax, 2b3%(—3)bc?, —3a’, xy? aABAAIOTCA NpOU3BECHU-
SAMH 4Yuces, NepeMEHHEIX M HX cTeneneil. Takue BLIpa)KeHHsA
Has3bIBAIOT OOHOuNeHamu. OOHOYJIEHAMM CUHTAIT TAKIKE 4YHCHa,
IepeMeHHEIe M HX cTeneHM. Hamnpumep, BrIpakeHus — 7, 23,

j

3

§

§

;

;

x, x* — opHOuYJIEHEI. ;
]

F Wn R Sae MO W RAA (e 3T

g B RARE DR B DA O U S Rt eSB Bp 4T TR et wie L e L BN L A ] ' RN Cats bk VT Gl

Vnpoetum onuousieH 2b3(— 8)be?, BOCNOAB30BABIUKUCH NEPEMECTHUTEIb-
HEIM M COYETATEJILHBIM CBOMCTBAMHM YMHOYKEHHA:

2b3%(— 3)be? = 2(— 3)b3bc? = — 6b*c2.

Me! npenctaBuiM ofuoulen 2b%(—3)bc? B BHIE NPOU3BEAECHHS YHCIIOBO-
r0 MHOXKWTeJif, CTOAUIEro HA II€EpBOM MeCTe, M CTeNeHEeH pas3JIMUYHEIX liepe-
MEHHBIX. Takoii BU ofiHOUYNIeHa HA3LIBAOT cmaHdapmhubiym eudom. K ofHo-
YJIeHAM CTAHAAPTHOrO BHJIA OTHOCAT ¥ TaKHe OJHO4YJIEHEBl, K&K —5, a, —a,
a®. K cranasapTHOMY BHJY MOXXHO IIDMBECTH JIO0OK OJHOYJIEH.

Yuca0BOiI MHOMKHUTENL OJHOUJIEHA, 3aNHCAHHOIO B CTaHJIAPTHOM BHJE,
HA3BIBAIOT KO3pPuyuenmom odnounerna. Hanpumep, KoahhpHIIHEHT OAHOYTIE-
Ha —6b%c? paBeH —6. KosadduiueHTs OAHOYIEHOB a2 1 —ab paBHBEI COOTBET-
crBeEHO 1 M —1, Tak Kak a’=1-a? u —ab=-1-ab.

B opmounene Tax®y? cymma mnokasaTeseli cTereHeil BCeX INepeMEeHHBIX
paBHa 6. BTy cyMMy HASEIBAIOT cmeneHwvio odHounena Taxiy®. CreneHb of-

3
HouneHa —9bic® paBna 7, cTelleHbL OHOUYJNEHA -é—x"’ paBHA 5.

§ 8. OaHOuNEHb!
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CreneHpi0 OFHOUJEHA HA3BIBAIOT CyMMY IIOKasaTejeil creneHei
BCEX BXOAAIIHX B HEro mepeMeHHEBIX. EciIM OZHOUWIEH HE COXEPIKHUT
IepeMeHHLIX ¥ fABJISETCH YHCJIOM, OTJHMYHBIM OT HYJIfA, TO CTEIEHb
3TOro ONHOYJIEHA CUHTAIOT PABHOM HYIJIIO.

e . i a2 PR LAL A S Sl N By 2 g aid R4 : b RN PN,

Yucno 0 saBnseTrcs ONHOYJIEHOM, CTENEHb KOTOPOTO HE OIpEXe/IeHAa.

Yopaxnenms

453, SBaserca AU OAHOUJIEHOM BEIDAMKEHHE:

a) 3,4x%y; r) x2+x; xK) a—b; K) c'%
6) —0,7xy?; o) x2x; 3) 2(x+y)% n) —m;
8) a(—0,8); &) —>minm?; u) —0,3xy% M) 0,67

415__6. 3anmucaH M B CTAHAAPTHOM BHJE ONHOYJIEH:

a) 6xy; B) 0,5m-2n; n) —x%y?;
6) — 2aba; r) —bca; e) 5p*p??

457. IlpeacTaBbTe OfHOUJNEH B CTAHJAPTHOM BHJe M HAZOBHUTE ero Koshbhu-

IIUEHT:
a) 8x2x; B) 3xy(—1,7)y: 1) §m2n-4,5n3;
6) 1,2abc- 5a; r) 6¢%(—0,8)c; e) Z%azx(—%)a%z.

458. Tlpusenure ONHOYJIEH K CTAHKADTHOMY BHAY:

a) Yyyiy; B) —8ab(—2,5)b%; n) 2m®n-0,4mn;
6) 0,15pq- 4pg?; r) 10a?b?(—1,2a%); e) —2x%-0,5xy°.

459. HaiinuTe 3HaueHWe OJHOUJIEHA:

a) —0,125y* mpu y=—2;  6) 12x% mpu x=-0,3, y=".

460. Brrumcinre 3HaueHHe BbIDAXKEHUH:

a) 3,7m? upu m=0,4; 6) —3a® opm a=-0,1, b=4.

461. Illupura NpaMOYTOJALHHMKA DPABHA ™M CM, & AJIMHA B b pas Ooskllle 1M~
punbl. HaiiuTe nioiaar npAMOYroJabHHKA.

462. Hemy paBeH 00BEM OPAMOYIOJHHOIO HAPAINECNHIHNIEa, LIMPHHA KO-
TOpPOTO a CM, JJINHA B 2 pas3a OoJbliie IIUPHHEI, & BEICOTA B 2 pa3a
OoJibille AJHHEI?

463. KakoBa CTeneHb ONHOUYJIEHA:

_—

a) — Tx%yS; B) 0,8mn3k?; n) —6m";
6) —abc; r) ab’c?; e) 237
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464. Jlana Touka A(—7; 15). Haiianre xoopavHATHE TOuKH B, cuMmeTpunu-
HOIl TOuKe A OTHOCHTENBHO: a) ocH Xx; 0) ocm y; B) Hauaja KOOp-

JVHAT.
o 2 .
465. Pyuknua zagarna Qopmysioi y=—3x. Hatinute 3HaueHne QyHKITHH
o 2 2

npu x=—3; 3; 3 T3 2,4. Iipr KakoM x 3HAYeHWe Yy paBHO 1; —6;

466. HaiianTe 3HAUEHNE BBIPAKeHHUA:
43 . 310 . 6 _2—6. 618
a) elo ° ) 9% g9 "

22. YMHOXeHue OAHO4YJIeHOB.
Bo3segeHue OOHO4YJNIEHA B CTeneHb

R T S T L Y e N S e Rt ek R I AR TR R e M e W KU L RS T e DR B

IIpy yMHOMXEHHH OAHOUJIEHOB M BO3BEACHHY OJHOYJEHA B CTElEHbL
HCIIOJIb3YIOTCHA MPABUJIO YMHOXEHHSA CTeIeHell ¢ OJMHAKOBEIME OC-
HOBAHUAMH M NPABHUJIO BO3BEJECHUA CTEIEHH B crelneHn. IIpu srom
MONy4YaeTcss ONHOYUJNEH, KOTOPHIH OOLIYHO IIPEACTABIAIOT B CTAH-

¥
2
;
§
]
L
i
g IAPTHOM BHJE.
[

g Y

noces UK PR M wid JR. 4, UNA Gpdte BN LT . LG W Fo ol R L R P PR GO e e A F L s R QW N TG BRSNS MRS

IHpumep 1. IlepemuO UM onHOuNeHE —5a’be u 4a%b?,

» CocTraBuM IPOM3BENEHUE ITHX OJHOUWICHOB. IlepeMHOXKUM MX yHCOBEIE
MHOXXHUTENHU K CTEIleHU ¢ OJHMHAKOBHEIMH OCHOBAHMAMH. Ilonyumm

—5a’bc - 4a?b* = (—5- 4)(a®a®)(bb*)c =— 20a%b®c. <

IIpumep 2. Haiizem npousseneHmne OgHOYNEHOB — X2y, 4x3%y? m —5xy.
P —x2y-4x%y% - (— Bxy) =1+ 4(— 5)(x2x3x)(yy’y) = 205y, <
IIpumep 3. BossesieM B TpeThIO CTENEHL ORHOUJNeH — 2a?b.

» Bocnojn3yeMcs MpaBMJIAMH BO3BEJEHHS B CTelleHb NPOM3BEACHUS U
CTelleHHU:
(—2a2b)® = (— 2)3(a?)®b®* = —8a®h3. <

Ilpumep 4. Bossenem ogHouneH —x°y? B 4eTBEPTYIO CTelEHb.

» Vimeem
(— 2yt =(-1)* () () = xR <

§ 8. OpHouneH.LI
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ynpaxHeHus

467.

468,

469.

470.

471,

472,

473,

474,

475.

476.

477.

478.

Brinonuute yMHOMKeHUe:

8) 4x-Ty; B) Sab’+ab; 1) —0,6a%b- (— 10ab);
6) —8x - 5x3; r) x%y®-(—6xy?); e) -%m3n4-5m2n3.

IlepeMHOXXBTE OLHOYJIEHEI:

a) —11x%y u 0,3x%y% B) 4xy, —x? u —y3;

6) a°b u —ab’c; r) a’x%h, —0,6axb?® u 0,6a%b3.
BrimonHuTEe YMHOMKEHUe:

a) 3,5-3m; B) —8a%b?: (—8a’b®); n) 10x%y-(—xy?)-0,6x3;
6) —6ax®-9bx?; r) ab-(—T7ab?) - 4a°b; e) —9ab?-3a®- (—4b).

IlpencTaBbTe HECKOALKMME cliocofaMu ogHouleH 6a2b® B BHae mpous-
BENEHHA NBYX ONHOUYJIEHOB CTAHAAPTHOTO BHA.

IlpencraseTe oguHousned — 12x*y® nBymMs cmocofamu B BHJe IpousBene-
HUA:

a) JBYX ONHOWIEHOB CTAHAAPTHOI'O BHAA;

6) Tpex OIHOWIEHOB CTaHJAPTHOTO BHJA.

BrinmosHuTe BO3BENEHHUE B CTEIIEHL:

a) (3x%)? B) (—2a*b?)’; n) (—a®bc®y’s

6) (4m)%; r) (—3x%y)*; e) (—a’b*c).
IlpencraBhTe B BHIE OAHOYJIEHA CTAHLAPTHOTO BHAA:

a) (2m®*% B) (—0,6m3®n?)3; n) (—xy*b?)*;

6) (3a)*; r) (—2xy°)% e) (—x*y’m)°.
Bosseaure oxHOUNEH:

a) 5x%y? B kBaapar; B) —2m3n? B yeTBEpPTYIO CTelleHb;
6) —4ax® B Ky6; r) —a?bc® B nATYIO CTENeHb.

IIpencTaBpTe BhIpaskeHHEe B BUJle KBAAPATA OAHOUYJIEHA:
4

a) 81x*  6) 121a%  B) 0,09¥'% 1) Ebﬁ.

IlpencraBbTe BhIpa)keHHE B BHIE KyD0a OJHOUJIEHA:

a) 64x%  ©6) 0,001y'% ) —0,008b% ) —a's.

IlpencraBpTe KaXIbIM M3 OJHOYJIEHOB:

a) 9b%c2, 100m?n® B Bure KBaapaTa ONHOYJIEHA;
6) —a®®, —27x%° B Buae kyba omHOYNEHA.
3anuninTe Kaxablil U3 OQHOYNEHOB:

a) 16x%, 49m?n* u m® B BHAe KBagpaTa OfHOUJIEHA;
6) a®, —8m? m 1000x3y® B BHAEe Kyba oaHOUYNEHA.

104 (NMELENIE Crenedb C HaTypalibHbiM NOKa3aTenem



479.

480.

23.

481.

482.

483.

Kakoii ofHOUYJIEH HaZ0 BO3BECTH B KBaApAaT (B Ky0), Y4TOOB NMONYYUTH
O HOYJICH:
6,,12.
1

a) x°y 6) 1000000m8?

IlpescTraBeTe BLIPAYKEHHE B BHJE OJHOUIEHA CTAHJAPTHOTO BHJA:

a) 25a°+(3a*)%; r) (—c??-0,15¢% ) (— 227+ (—gx);
1) (—10¢3)*-0,0001c';  3) (—5y"P+(—1642).
e) (3b°)2- 2b%;

6) (—3b°%*-b;
B) 8p'*-(—p)%;

Ha ognoMm ckiaze Onlno 185 T yras, a ma gpyrom — 237 1. IlepBhiit
CKJIaJ] CTaJ OTIYCKATH e)KeJAHEeBHO mo 15 T yrnsa, a BTOpoil — IO
18 1. Yepes cKONLKO AHEell Ha BTOPOM CKJaje yriasa OyzeT B IIOJTOpa
pa3a Oonblie, yeM HA NIepBOM?

[Ipamas, asnamomasca rpaburkoM GYHKIHH, 387aHHON ¢GopMynoit
y=kx+b, nepecekaerT ocH KoopAMHAT B ToYKax A (0; 6) u B (—4; 0).
Haiiaute £ u b.

Touka A (a; —3) cummerpudyHa TOouke B (4; b) OTHOCHTEJIBHO: &) OCH
a0ciice; 0) ocu opauMHAT; B) Hauajla KoopawHat. Halaure sHauyeHUdA
aub,

DyHKUMM y=x%2 n y=x° n nx rpacdpukm

38BHCUMOCTE ILIOUIAAN KBAAPATA OT €r0 CTOPOHBI H 3ABHCHMOCTL O0h-

eMa Ky0a oT ero pebpa ABAAKTCSA npuMepaMu (QyHKIIME, KOTODbie 384aI0T-
ca ¢opMynaMy BHAA y=X° U y=x5.

INoctpoum rpabuk Gyuxnuu y=x2. CocTaBHM TAGJIHIY COOTBETCTBEH-

HBbIX 3HAUEHHH X U U

x| —3|—-2,5,-2|-1,56{ —11{-0,5 0,5 1,5 2,5

y| 9 16,25 4 12,257 1 |0,25 0,25 2,254 16,25 9

ITocTpoum TOUKM, KOOPAMHATEI KOTOPBIX yKa3aHEI B Tabnuue (puc. 60).
Y100l TOUHEE TMOCTPOUTHL TrpaduK BONH3K HAYAJIA KOOPAUHAT, BBIUKC-

JUM enje HEeCKONbKO 3HAYEHHU (QyHKIUM:

x -0,4 |03 1|-0,2]-0,1} 0,1 0,2 0,3 0,4

0,16 | 0,09 | 0,04 | 0,01 | 0,01 | 0,04 | 0,09 | 0,16

§ 8. OOHOYNEHD!
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Yepesd oTMeuYeHHEBIE TOYKH ITpOBEJEM
naasHyo JueMIO (puc. 61). Ilonyuum rpa-
BEISICHUM HeKOTOophie cgoiicmea (PyHK-

I'padpuk QyHKIHHT Y

bk GyHKNIKMHN Yy
paboaoil.
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Eciu x=0, To y=0. Iloaromy rpadmk GYHKIHMH DTPOXOAUT 4e-
pe3 HauyaJio KOOPAMHAT.

Ecaun x#0, o y>0. HdeiicTtBHTENbHO, KBaApaT J0OOro umc-
8, OTIUYHOTO OT HyJf, MOJOMHUTEJIEH. SHAYUT, BCE TOYKH I'pa-
dbura dyuxnum, Kpome ToukH (0; 0), pacrnonokeHwl BEILIE
ocH X.

IIpOoTHMBOHOJIOKHBIM 3HAYEHUAM X COOTBETCTBYET OQHO M TO K€
3HaYeHMe y. ITO cleayeT U3 TOro, yto (—x)’=x? npu aoboM x.
3HauUnT, TOYKH rpadpMKa, NMeIollHe IIPOTHBOIIOJIOMKHEEIEe a6CIMC-
Cbl, CUMMETPUYHEI OTHOCUTENBHO OCH Y.

3
H
{
i
4

D s SR O el o 3 wein RS WA e r Pis b DR

VR a BN B e e R B GRS VR A W S G SR RO G G mRR 01 A B B e B GBS TR TR P ) 1B ChTe Gty WD T SO £ TEDs UAe wean sona ol

IlocTpouMm Teneps rpadpuk Gyuxumm y=x3. CoctaBuMm Tabauily COOT-
BETCTBEHHBIX 3HAYEHMI X M Yy, OKpYIJiAs 3HAYEHHE U JO0 COTHIX:

X

-2 1-1,5 | -1 —-0,5 0 0,5 1 1,5

y

-8 |-3,38| -1 | —-0,13] O 0,13 | 1 3,38

ITocTpouM TOUYKH, KOOPAMHATE KOTOPLIX YKa3aHEI B Tabauie (puc. 62).
Yepe3 OTMeUYEHHEIE TOYKH IIPOBeJeM ILIaBHYIO JuHHIO (pHc. 63). Ilo-
JayyuM rpaduK QyHKIuR y=x3. fcHo, 4yTO 3TOT rpadMK HEOTPAHHYEHHO PO~
JOJK8eTCH CIIpaBa OT OCH § BBEPX H CJIEB& OT OCH Y BHHSI.
3aMeTHM, YyTO BOJH3H HAYaJAa KOOPAUHAT rpadmK GYHKIIMU IIOYTH CJIH-
BaeTcHa ¢ oceio x (ecam x=0,2, to y=0,008; ecnu x=0,3, To y=0,027).
BriscHuM HEKOTODEIEe céoiicméa GhyHKIuHM y=x°.

1.

N

PR Y v GBS R S WO WY W W R 0P8 N MmN Qe G S
.

Ecim x=0, To y=0. IlosTromy rpadpuk GHyHKIIMH IIPOXOAUT ye-
pes3 HauYaa0 KOOpPAMHAT.

Eciim x>0, 10 y>0; ecsm x<0, T0 y<0. IeiicrBUTENEHO, KYD
MOJIOKHUTENBHOIO YHCJa €CTh YHCJIO NOJOKHTEJIbHOE, 8 Ky0 OT-
PHIIATENHLHOIO YHCJA €CTh YHCIO OTPUIATENbHOE. SHAUYUT, I'pAa-
buK QYHKIIHUHM paclojOKeH B IePBOH U TpeThell KOOPAMHATHEIX
YyeTBepTAX.

IIpOTHBOMOJIOKHEIM 3HAYEHHUSM X COOTBETCTBYIOT IIPOTHBOIIO-
JIO’KHBIC 3HAYEHHA y. ITO cjefyeT U3 TOro, YTO IpH JIIOG0M
3HAYEHMH X BepHO paBeHCTBO (— x)3=—x3. 3HayuT, TOUKHU rpa-
¢duKa, EMelIle TPOTHBOMIOJOXKHbIE A6GCIHICCHI, PACIIONOMKEHE]
CHMMETPHMYHO OTHOCHUTEJHHO HAYAJIA KOOPJAMHAT.

B PHM AICA MER QR G TH WL WA e BB R i e R fSr M B SaR LR BRI RRG W5 PO an) Qs ASE DAL PAR UK s Lo LA Sal M UOr OOF W TS BOW G RN 0

Vi s pon e i GEW B GEN Ul BN OB WO TP WY W ARk I

LR P M Bt At owr e Tee SID R . ven L aka K B ET b @ Bhae . RN x2S U MW, RR G u s e e e e R B vew e wow Pl ae v mb

C nomoupio rpadukoB QyEKIMi y=x> u y=x* MoxkHO HalTH npubIU-
JKeHHBbIe SHAYEHUA KOPHeM HeKOTOphIX ypaBHeHuil. IIpuBeseM npumepsl.

& 8. OnHo4newrbl
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IIpumep 1. Pemuum ypasHenme x?=x+1. 4 L} _ r j +2;_T L
» IlocTpoum B OfHOI cHCTEMe KOOPAMHAT r i“"‘\. 'L-“"‘L_—i *-“"'“ T
rpaduky Gymkmmi y=x> uw y=x+1 /1] _';'—ﬂ_.ﬁl_iq
(puc. 64). 3tu rpaduky HepecekaloTca B 1 |-t | i —”’r] b --—r-! -
ABYX Toukax. AGcumuccel Touek mepecede- | |7 —;L; L

HUS rpadUKOB SBISIOTCA TeMH 3HadeHm- .. (b Ll 2t 10

AMM IIEpEeMEHHOII X, IPU KOTOPBIX BEIpa-

KeHus x° u x+1 NpUEMMAIOT paBHble 3HAYECHUA., SHAUMT, aGCIHCCHI
TO4eK IlepecedeHus ABJAAIOTCS KOPHAMHK ypaBHeHusa x2=x+1. Uz pu-
CYHKA BUJHO, YTO 3TO ypaBHEeHHe MMeeT KopHH Xx,~—0,6, x,~1,6. <

IIpumep 2. Pemuum ypaBHeHue x°=3x.

>

ITocTpouM B OfHOI KOOPAMHATHOHN IIJIOCKOCTH TpaduKu (QyHKIUN
y=x%u y=3x (puc. 65). 'paduru 5TUX QYHKIMH IMEePECEKAOTCA B TPEX
TOYKaX. YpapHeHue x°=3x umMeer Tpu Kopua: —1,7, 0 u 1,7. 3ame-
THM, 4TO uucjo 0 sBasgercA TOYHBIM 3HAUCEHHEM KOPHSA, a umcyia —1,7
u 1,7 — npubiIuIKeHHbBIMH.

Wrtak, Mbpl HamWay, 9to x,~—1,7, x,=0, x3~1,7. <

IlprMeHeHHBIN HAMH crioco0 peleHUs ypaBHEHMI Ha3BIBAaeTCA Zpagu-

yecrKum.

-

L
A 44 AR PPNt
sk e ket T E b

484.

485.

Hcnonssysa rpaduk GyHKOHH = x°, U300pakeHHBIN Ha pucyHKe 61,
HaMauTe:

a) smadyenus y, coorsercrByiomme x=0,75; —1,25; 1,25; —2,2; 2,2;
6) 3HAYEeHUA X, KOTOPBLIM COOTBETCTByeT y—=3; 5.

ITonp3ysack rpaduroM GyHKOuM y=x° (cM. puc. 61), Haiigure:
a) 3HaveHHe (PYHKIUU, COOTBETCTBYIOIlee 3HAYEHUIO ApryMeHTa, pas-
Homy 1,4; —2,6; 3,1;

" § 8. OpHounewrol
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486.

487.

488.

489.

0) sHaueHHA ApryMeHTa, IPU KOTOPBIX 3HadYeHHEe (PYHKIUM paBHO 4; 6;
B) HECKOJILKO 3HAUEHWIl X, MPH KOTOPBLIX 3HAYECHHUA (PYHKIMM MEHb-
me 4; ooapure 4,

Bocnosibzopasmucs rpadukoM QYHKIUM Y =Xx2, H306PAKEHHBIM HA pU-
cyHKe 61, maigure:

a) sHadyeHue Yy, cooTBercTBymOllee x=—2,4; —0,7; 0,7; 2,4;

0) 3HaueHudA X, KOTOpPbLIM cooTBeTrcTByeT Yy =2; 0,9;

B) HECKOJIbKO 3HAUEHMM X, NMPU KOTOPBIX 3HAUEHUE (QYHKIHH 060Jb-
me 2; MeHsblne 2.

IIpunagnekuT au rpadury QYHKIUH y=x° TOUKA:
a) A(6; 36); 06) B(—1,5; 2,25); B) C(4; —2); r) D(1,2; 1,44)?

Hcnonndys rpaduk QyHKIUM y= x?, H3o0paskeHHBIII HA pHCYyHEKe 63,
HanauTe:

a) 3HadYeHue Yy, cooTBeTcTBymOIlee x=1,4; —1,4; —1,8; 1,8;

0) sHaueHMe X, KOTOPOMY COOTBETCTBYET y—=—4; 4.

[Tonpaysces rpapurkom QyHKIuM y=x2 (cm. puc. 63), HalguTe:

a) sHaueHMe (PYHKIINHK, COOTBETCTBYIOIee 3HAUEHHIO apTyMeHTa, paB-
Homy —0,7; 1,2;

0) sHAUEeHHE apryMeHTa, KOTOPOMY COOTBETCTBYET 3HauyeHHe (PYHKIIUH,
paBHOe 3; —3;

B) HECKOJIbKO 3HAYEHHU APryMEHTa, IPH KOTOPBIX 3HAUEHHE PYHKIUU
Oosiblile —3, HO MeHbINe 3.

ITpuHagieXuT Ju rpaduKy QYHKIUH y=x° TOUKA:

1 3 1 1
a) A(—0,2; —0,008);  6) B(1%; 35); 5) O~ 3 >7)?

. B oaHOIT u TOIl e cucTEMe KOOpPAHHAT HOCTpoiiTe rpaduky QyHKIUI

y=x%u y=x3, rpe x>0. Iloap3ysach NocTpoeHHBIMH rpaduKaMu, cpas-
mure: a) 0,62 u 0,63 6) 1,52 u 1,53; B) 2,72 n 2,73

IIpu rakux 3HAueHUAX a Touka P (a; 64) npuHaAIeKUT rpadury
GyHKIUK: a) y=x?; 6) y=x3?

Hcnonsaya rpaduk GyHKIMH, U300paKeHHbIM Ha pucyHKe 61, pernn-
T€ YpaBHEHHE:

a) x2=4; 6) x2=—1; B) x2=5.

. Pemure rpadudyeckn ypaBHEHHE:

a) x2=x+6; 6) x2+2x—3=0.

. Ucnoabaysa rpaguk QyHKIMM y=x2, msobpakeHHblil HA pucyHke 63,

496.

pelunTe ypaBHEHUE:
a) x3=8; 6) x3=—1; B) x*=25.

Pemure rpaguyecku ypasHeHHe x°=—x+3.

ILELEERIE CTeneHe C HAaTypanbHbIM nokalarenem
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497. CpaBHHTE 3HAYEHUA BHIPAKECHWIA:
a) 0,3'% u (-0,3)'5; B) —5,6* u (—5,6)*;
6) (—1,9?" u 1,9%; r) —0,8" u (—0,8)!,
498. He BpinoJsHsAA MOCTPOEHUA, HaHUTE KOOPAHHATH! TOYKH NepeceyeHud
rpadukoB ¢pyHKnuit y=8,5x u y=0,5x—19,2.
499. VmopocTtuTte BhIpasKEHHE:
a) —0,6a’b(— 2a2b%)3; 6) 0,8xy*(—6xy*)>.

KOHTpOnbHbIe BONPOCHI

MpuBeanTe npuvmep oaHOYNIEHA CTAaHAAPTHOrO BMA3 W HA30BUTE €ro
K03pPULIMEHT.

Cohopmynupyiite onpepeneHne creneln oaHOYIEHA.

Coopmynupyiite ceovcTBa GyHKUMM y=x?. Kak OTpaxatwoTca 3TW CBOWA-
cTBa Ha rpadurke PyHkUMN y=Xx??

Cdhopmynupyiite cBoiicTBa GyHKUMN y=x3. Kak O0TpaxaloTCa 3TN CBOM-
cTBa Ha rpaduvke PyHKUMN y=Xx37

HAnsa mex, kmo xovem snamov Goablie

24. O NpoCTbIX N COCTAaBHbIX YUCNAX

HanmoMHMM m3BecTHBlE BaM OIpEeJIeHUs IIPOCTOr0 M COCTABHOIO YHC-
na. HarypaibHoe uMCi0 HA3HIBA€TCA HPOCTBIM, €CJH OHO MMeEeT TOJBKO JBa
HaTypaJbHbIX NeJUTeNdA:! eZUHHIY ¥ caMo 3To yucio. HarypanbHoe 4HCIIO
HA3LIBAETCA COCTABHBIM, €cJIM OHO HMeeT 06oJjiee JAByX HaATYPaJIBLHBIX OenUTe-
ne#i. Yucno 1 He ABAAETCA HU NPOCTHIM, HH COCTABHBLIM YHCJIIOM.

Brinuinem B nopsajike BO3pacTaHMA NPOCTHIE YHCJA, BXOAAIHUE B Ilep-
BYIO COTHIO HATYPaJbHBIX uywncej. Ilonmyumm

2, 8, 5, 7, 11, 13, 17, 19, 23, 29, 31, 37, 41, 43, 47, 53, 59, 61,
67, 71, 73, 79, 83, 89, 97.

B HacTosAlee BpeMA cocTaBJieHbl TaOMHIBI, COAEPIKAIIHE MHJLIHOHBI
npocTeix uuces. EcTecTBeHHO BCTaeT BOIMIPOC, CYLIECTByeT JIH HAHOOJbILIEE
npocroe umciyio. OrBer Ha stoT Boupoc eule B III B. mo H. 5. A8 BeqHUKHI
rpeveckuii matemaTuk EBKIHA, KOTOpLIH MOKA38J, UYTO <IPOCTHIX YHCEN
OoJiblrle, 4eM Ji000€ HX 4YUCHAO», T. €. OECKOHEeYHO MHOrO.

Ons 1ex, KTo xo4et 3HaThL HGonvLie
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IIpoBeneM COOTBETCTBYIOIEE AOKA3aTENLCTBO. IlONyCTHM, YTO CYILECT-
ByeT HaubosbIllee mpocToe 4ucyio p. CocTaBMM IIpOM3BENEHHE BCEX IIPOCTHIX
yucea OT 2 0 p BKJIKYUTEJBHO M O0O3HAYMM €ro 4epes a:

a=2-3-5-...*p.
Paccmorpum umuciyio a+1:
at+t1=2-3-5-...-p+1.

Yucno a+1 He ABIdETCA NPOCTHIM, TaK KakK OHO 6ojabie p, a 1o Opej-
IOJIOXKEHUI0 p — HauboJjblllee npocroe uuctio. OHO He ABJAETCH TaKMKe CO-
CTABHBIM, TAK KaK IO CBOMCTBY AeJHMOCTH CYMMBbI HE NEJHUTCA HU HA OLHO
M3 MPOCTBIX YHCEJ, BXOASALIMX B npousBegeHue 2-3+5-...-p, a gpyrux npo-
CTBRIX YMCEJI II0 TIPEeAIoJyioxKeHuio HeT. [losyuennoe IIPOTHBOpPEYHE IIOKa3bI-
BAaeT, UTO NPEAIIONOKEHHE HEBEPHO M HAMOONBILErO IIPOCTOI'C 4YUcJa HE Cy-
HIECTBYET.

Muoro pas fgesanuch NONBITKM HalTH Kakoe-JIH0OO BhIpa)keHUe, 3Have-
HUSMH KOTOPOro SABJSAIOTCHA TOJbKO NpOCThHIEe uucja. PaceMoTrpum, Hanmpu-
Mep, Beipakenue F(n)=2n2+29. BriuucndAs ero sHadueHuda npu n=1, 2,
3, ..., maiizem, uto F(1)=3, F(2)=37, F(3)=47, F(4)=61, F(5)=179, F(6)=
=101, F(7)=127. Mn!l BuguM, 4YTO KaXXKJBIH pas IIOJYYaeTcsl IPOCTOE YHCIO.
Mo)XHO HIPEANOJIOKHUTh, YTO 3HAUeHHEe BuIpaskenus F(n) mpu nobom HATY-
paJIbHOM 7 ABJSETCA IpocThIM YuciaoMm. OgHako 3To He Tak. Hanpumep, uuc-
no F(29)=2-29%2+29 He sABiAsieTCHA MPOCTHIM, TaX KAaK M3 CBOLCTBa AEAMMO-
CTH CYMMEI CJieayeT, YTO OHO JgenuTcsa Ha 29. BoolOmle aokaszaHo, YTO He
cyuiecteyeT MHOrowieHa F(n) ¢ menpimu KoadpuiimeHTaMH, 3HAUEHHEM KO-
TOPOro IpPH JIOOOM HATYPAJIBLHOM N SABJSETCS IIPOCTOE UHCJIO. )

Besskoe cocTtaBHOE 4MCiO, KAK H3BECTHO, MOYKHO IIPeICTABHUTH B BHUJE
IIPOU3BEJIEHUA IIPOCTHIX YHCEJ HJM, KaK TOBOPAT, PA3JIOXUTL HA IIPOCTHIE
MHOKHTENHN U IPHUTOM €IUHCTBEHHBIM CIIoco00M, €ClIM He YUHTBIBATE NOpHA-
JOK MHOMKHUTeJgel. PasnoXum, HanpuMep, Ha IPOCTHIE MHOMKHUTEJU YHCJIO
360:

360=2-180=2-2-90=2-2-2-45=
=2+2-2-3-156=2-2-2-3-3-5.

HpH Pa3yioXeHUH YHCJIa Ha IIPOCThIE MHOXKHTENH IIPOU3BEAECHMNE OAM-
HAKOBBIX MHOMKHTEJIEA OOBIYHO npeacTaBjifAlOT B BUAE CTEIIEHU:

360=23-32-5.

Pazjio)xeHueM 4YHcCeJ] HA IPOCTHIE MHOMKHTEJHW YAOOHO IOJIB30BaTHCS
IPH HaXOXIOeHHU X HaubosbiLero obLIero AejINTeNA WK HaWMEHbIIEro 06-
1[ero KpaTHOro.

Hailinem, Hanpumep, HanboNbINUi OOILLIUN AeJAUTENL U HANMEHbIIee 00-
mee KpaTHoe uynucesn 504 u 2352. PasznokuB KaxKJoe U3 3TUX YHCEJ Ha IIpo-
CTBIE MHOKHUTENH, I0Jiy4aeM, YTO

504=23-32-7 m 2352=21-3-7%

112 MELENIIE Crenedb ¢ HaTypasibHbIM NOKa3aTenem
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Y10o0bl HaliTH HAUOONBLINMIN OOIIMK AEJHUTEJNL 3THUX YHCeJ, HAJ0 Kark-
JABIA U3 MHOXKHTeJIEH B3ATb B CTENEHH C HANMEHDbIIMM IIOKAa3aTeJleM, C Ka-
KHMM OH BXOAUT B 9TH 4HcJa, a yToObl HailTh MX HauwMeHbllee o0ijee Kpar-
HOE€ — € HAuMOOJLIIMM IIOKA3aTeJIEM.

O603Hauus 4depe3 d HauOOJABINUH OOIIMM AEeJHTENb 3THUX 4YHCes, a 4e-
pe3 kB UX HauMeHbllIee 00lllee KpaTHOe, IOJIydaeM, 4YTO

d=23-3-7=168, k=2*-32-72="7056.
Ilpumep. Haumenninee obliiee KpaTHOE ABYyX uucesn paBHo 96. OpHo u3
9TUX YHcen — uyucjgo 6. Kakum moikeT OBITHL APYroe YHCJIO?
» Pazjo)xkus umcja 96 u 6 Ha npocTble MHOXKHTEIH, [TOJYYaEM, YTO
96=2°-3, 6=2-3.

O4yeBHAHO, YTO B Pas3joyKEeHHE HCKOMOro YHCJIA HA IIPOCThle MHOMKHTE-
JU JOJIAHBI BXOAUTHL IATH ABOEK U HE Oojiee OfHON TPOWKH. 3HAUUT,
BTOpOe umucjo Jaubo pasuHo 2°, T. e. 32, nubGo paBHo 2°-3, T. e. 96. <

YnpaxxHeHwus

500. Eciu B BeIpa)keHmu a’+a+ 17 noactasasTe BMecTo a umcaa 0, 1, 2,
3, ..., TO cHAaYajla IIOJAYYaloTCHd MHPOCTHLIE UHCJIA. Y KAXKHTE HAUMEHDb-
ee HATypaJbHOE 3HAUEHHE 4, IpM KOTOPOM 3HAUEHUE ITOr0 BEIpAa-
KeHUA ABJIAETCA COCTABHBIM YHCJIOM,

JlokaXuTe, YTO 3HAUEHHE BLIPAXKEHHUA SBJISAETCA COCTABHBIM YKMCJIOM:
a) 159+ 313; 6) 167+ 255—414,

Haiiagure nanbosbliiee ABY3HAYHOE YHCJIO, PABHOE IIPOU3BEAECHUIO ABYX
IIPOCTBIX YHCEJ.

IlyeTs p — npocToe 4uMcyio. YKa)KUTe HAHMEHbIIIEe 3HAYEHHE p, NpHU
KOTOPOM 3Ha4Y€HHE BhIpakeHUdA 2°—1 He ABIfAETCA NMPOCTHIM YHUCJIOM.

PEE S

HaiiguTe Bce mpocThle 4mucJia, H& KOTOpPBIE AEJUTCA CyMMa:

a) 2+22+23+24 6) 5+52+ 53+ 54,

505. PaznoxxurTe Ha IPOCThle MHOMKMTEJIHU UYUCJIO:

a) 5082; 6) 7605.

Pasno)xure Ha TpPOCThble MHOMKHTENH YHCIO @, €CJIU
a=1-2-3-4-5-6-7-8-9-10.

507. Haitnure HauOoOJbIIMYK OOIUI [eJIUTEb UUCEN:

a) 765 u 315; 0) 792 u 1936.

808. Haiigure HanMeHbIlIee 00Illee KpaTHOE YHCeJ:
a) 294 u 756; 0) 693 u 1617.

g

Ona 1ex, kTo xoyer 3Hatt BonbLue
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[509.

B nociienoBaTeJbHOCTAX 3aIHCAHBI B MOPALKE BO3pACTAHHA BCE HATY-
pajibHple 4ucja, KoTopble He npeBocxoaaT 200, mpuyeMm B II€pBOil HO-
CJIEMOBATENBHOCTH 3aIIHCAHEI YHMCla, KpaTHBIE 6, a BO BTOPOM — KpaT-

HblE 8:
6, 12, 18, ...;

8, 16, 24, ... .
CronbKO B 3THX IIOCJE0BATEJbHOCTAX OAMHAKOBBIX uucen?

Yuciyo 90 sapiserca HAHMEHBIIMM OOIIMM KpaTHBIM uucea 15 u a,
rge a — HarypanbHoe umuciyio. HafinuTe Bce BO3MOM(HBIE 3HAUYEHUA d.

AononuurensHbie ynpaxHewma K rnase lll

511.

512.
513.

514.

515.

516.

517,

518.

519.

K naparpacdy 7

Bepno jsin paBeHCTBO:

a) 32+42+52=¢2% 6) (1+2+3+4)>=13+23+3%+437
Hoxasxure, uto 26" +15°—11° xpatao 10.

PasnosxuB 4uc/io Ha NpOCTHle MHOXKUTENM, MPEACTABbBTE ero B BUE
NpousBeIeHUA cTeleHeil NPOCTHIX YHCel:

a) 54; 6) 144; B) 225; r) 500.

IlpencTaBbTe UHCIO B BUJE CTENEHH C OCHOBaHUeM 2 miH 3:

a) 64; 6) 81; B) 512; r) 729; . n) 1024.

IlpencraBeTe umcio B BHMe CYMMEI cTeneHeii uucaa 2:

a) 6; 6) 18; B) 42.

IlpencTaBbTe YMCJIO B BHJE CTENEHM ¢ IIOKasaTeJeM, OTJIMYHBIM OT 1:
a) 121; 6) —32; B) 0,125; r) 625; a) —0,216; e) 0,343.
Ha#inure sHaueHne BEIpAYKEHUSA:

a) 0,001x? npu x=—2; B) X%y npu x=5, y=2;

6) 1000y® npu y=0,1; r) 3x%y® nopm x=-2, y=—5.

HaiignTe 3HadeHue BeIpakeHus (—1)" npu n, paBHOM:

a) 6; 6) 11; B) 23; r) 70.

Brruucaure:

a) cymmy KyGoB umces 5 u —3;

0) Ky6 cymmsl uucen 9 u —11;

B) pPasHOCTL KBajapaToB ducen 12 u 8;

r) KBagpaT pasHocTu umuceya 96 u —4;

) VIBOEHHOE TIPOM3BefieHHEe KBAaJpPATOB uuces 7 M —5;
€) YTPOEHHOE IpoUu3BeAEeHUE YHCja 15 u KBagpaTta umucaa 4.

ELENIE Crenedb C HaTypasibHbIM Nokasarenem



520.

521,

922.

523.

He BRIOJIHAA BBIYMCIEHWI, CPDABHUTE 3HAYEHWSA BHIPAKEHHIL:

a) (—0,03)® u 0; B) (—1,75)® u (—0,29)%
0) 0 u (—1,25)% r) 0,98% u 1,028,

Yto Gojsiblre ¥ HAa CKOJIBKO:

a) 23 unu 3% B) 2-3% unu 3-2%

6) 5% mam 2% r) (11+19)2 uam 11241927

CpaBHUTe 3HauyeHUS BeIpaKenui#t a® m a® npu a, paBHOM:
a) —12; 6) O; B) 5.

Haiigure mpu x=1,5 u x=— 2 3HayeHusi BoIpa’KeHUM:

a) x%, —x%, (—x)  6) x3, —x3, (—x).

Hokaxurte, 4To NpU JOG0M HATYPAJILHOM 71 3HaUeHHE ApoOH ABJIAET-

525.

526.

527.
528.

529.

930.

931.

9532,

533.

534.

Cf HATYPAJIbHBIM YHCJIOM:

10"—1 10" +8 10" —4
) o 6T, B
Kakue u3 umcen —3, —2, -1, 1, 2, 3 ABAAKTCA KOPHAMH ypPaBHEHUA:
a) x*=81; B) x2—x=2; n) x3-3x2—4x+12=0;
6) x5=64; r) x*+ x3=6x2 e) x3+3x2—x—3=07?

Hokaxkute, 4YTo HEe UMEET KOPHEW ypaBHEHHE:

a) x2+1=0; 0) 2x%+3x*+x2+1=0.

ITpu KaxkoM 3HaUYEeHHHM X 3HAUeHHe BhIpaxkeHUd (2x+ 3)° paBuo HymII0?
Hoxkasxure, uto ypaBrenne x1+3x3+2x%2+x+6=0 He umMeer MONOKHU-
TEJbHBIX KOpPHEH.

Hmeer nu ypaBHeHume x°—x%+x?—x®+x%—x+1=0 orpunatenvunie
KOpHU?

YupocTuTe BbIpAXKEHHE:

a) a'%a'?(—ad); 6) x(— x)(— x®); B) v'y®y; r) b"b b3,
IlpencraBbTe BBIpAYKEHHE B BHIE CTEIICHU:

a) 2°-8; 6) 16-64; B) 7T"-343; r) 81-3~

IlpencraBbTe BHIDAYKEHHE B BHAE IPOH3BENCHHUS MBYX MHOXKHTeJell,
OLHH M3 KOTOPHIX paBeH a°:

a) a'%; 6) ab; B) —atl,

3aMEeHUTE X CTEIIE€HbIO ¢ OCHOBAHHMEM C TaK, YTOOBLI IIOJYYEHHOE pa-
BEHCTBO OBLJIO TOXIECTBOM:

a) c2x=c% 6) xc®=c% B) cfx=c; 1) clx=c'.

3aMEeHHTE YaCTHOE CTENEHBIO:

a) b*5:p12;  6) 73°:7'3;,  B) al’ta; 1) 12100:12%,

JlononHnTenbHbie YNpaxHeHus

115



116

535.

536.

937.

538.

539.

540.

941,

542.

543.

947.

948.

HajinuTe 3Hauenue BBIpAYKeHUA:

a) 13100: 1398; B) 214;84; .ﬂ) 510;254;
8 7 5 _9 8 _8
3 -2 9 -5 3 9

6) 36_25; r) 39.510; e) 310, 57"

YrupocTuTe BhIpakeHUe:
a) 6n+3:6n; 6) 1071!1:10!1 1.

Broruuciure:

a) (217-48,07-5)°+5-%;  6) 17,830-6,4+%-2,8.

Yaopocture:

8) (CLy-(-1y;  6) (-1 (1)

I[Inomaas Kpyra BelYUcjgerca mo ¢opmynae S=nr?, rne r — paguyc

Kpyra. Kak usmMeHUTCHA IJIOIAAL KPyra, €CjiM €ro pajuyc yBeJWdUuThb
B 3 paza? B 7 pa3s?
O6beM mapa BBIYHCIAETCA MO (PopMyJie V=%J'cr3, Ine r — paguyc Iia-

pa. Kak uamenutcsa o60beM Iiapa, €CJId paguyc YBEJHUYHUTHL B 2 pasa?
B 4 pasa?

BepnHo g1 npu J11000M 3HAYEHHH X PABEHCTBO:

a) |xP=x%  6) |xf=x%?

HalinuTe 3HaYueHNEe BBIPaKeHUA!

a) 4°-2,59%; B) 0,2°-57; n) 0,26-253;
6) (3) -3 r) 0,410-2,5% e) (3) -814.
CpaBHUTE 3HAUEHUHA BBLIPAKEHUI:

a) 10" u 2857 B) 25%° y 250.3%;

6) 612 u 213-31; r) 633 u 360.530,

. IlpencraBrTe BeIPAYKEHHNE B BHAE 3" uiam — 3":

a) (—3%%  6) (-3)% B -(3) 1) (-3

. YIOpocTuTe BbIpakeHHE:

a) ()2 (-5 6) -~y B) (- (D% 1) (—) (O
3amMeHnTe OYKBY p BBIPAKEHHMEM TakK, YTOOB! IOJYYEHHOE PaBEHCTBO
OBLJIO TOXKIECTBOM:

a) p5=x20; 6) p'z:le; B) p3c8=c20; r) y7-(y2)4=p"’.
IlpencraBbTe B BUJE CTENEHU:

a) 4°-2%1; 6) 25'13:511; B) 8°-16!3; r) 2710:915,

IlpencraBeTe BRIpaXK€HHE B BULE x” HIH — X™

a) (—x%;  6) (—x*°;  B) (—x)x% 1) (%) ().

BEL:EMIAE Creneds ¢ HaTypalnbHbIM NOKa3aTenem
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:

553.

554.

999.

9956.

557.

558.

559.

CronbkuMHu crnocobaMyu MOMKHO INPEACTABUTL B BHNE CTEIEHU C IIOKA-
3aTeneM, OTJMYHBIM oT 1, umcyio: a) 2!%; 6) 26?

Ilpu xarkom ycloBUH:
a) cyMMa KBAaJpPaTOB JBYX YHCeJl PaBHA HYJIO;
0) KBaJpaT CyMMbl ABYX YMCEJ] PaBEH HYJIIO?

HartypaasHoe yucio a okaHuHBaeTcA enuHHuIel. Kakoil nmugpoii okaH-
YHBAETCS CTEIIEHb YHCJIa @ ¢ HATYPAaJbHBIM IOKasaTeneM? Jlisa Kakux
eiie nudp BBINOJHAETCS AHAJOTMYHOE CBOHCTBO?

Jlokaskute, YTO NpU JI000M HATYPaJIbLHOM Fk:

a) uncno 3* okaHuMBaeTcA €NUHUIIEIH;
6) uncao 10*—1 kKpatso 3.

K naparpady 8

KakxoBa cTernneHbr OXHOYJIEHA:

a) 3x°y" B) a°b®; n) —8x%

6) —10ab?c3; r) —xyz; e) 2,4?

IlpencTaBbTe BHIpA’KEHHE B BHAE ONHOUJIEHA CTAHAKAPTHOIO BHOA M
VKaXUTe €ro CTEIeHb:

a) 5ab-0,7bc- 40ac; B) —a®b-3a%bi;

6) —0,45bd-(— 1%ad)-9ab; r) 0,6x% - (—0,5xy°).

CocTaBbTe BCE BOSMOKHBIE ONHOWIEHBI CTAHAAPTHOIO BHAA C KO3(hGdu-
IUEHTOM 5, COmep:Kallue IMEepPeMEHHBIE X U U, TaKHe, 4YTO CTelleHb
KasKIoro ONHO4WIEHAa paBHA: a) TpeM; 0) YeThIpEM.

[IpencraBbTe BBHIPA’KeHHE B BHJE INPOU3BELEHHS NBYX ONHOUJIEHOB
CTAHIAPTHOrO BHIA, OLUH M3 KOTOPBIX paseH 20x*y:

a) 100x°y%;  6) —30x'y%  B) —4x'Sy; 1) x1%~2

IIpencraBbTe AAHHBIE ONHOYJIEH B BUIE IPOU3BENEHHS NBYX KAKHX-
HUOYAL ONHOYJEHOB CTaHIAPTHOTO BHIA:

a) —8a5%  6) —b%°  B) 60x'°y'S.

IIpeoOpasyiiTe BhIpaskenme B TOMKAECTBEHHO PABHBIM ONHOUJIEH CTaH-
OapTHOTO BUJA:

a) (—10ab'?)?; B) (—3xy?a®)?;

6) (—0,2x%)%; r) (—0,5ab?c3)1.

IIpefcraBbTe NMPOM3BENEHNE ONHOYIEHOB B BHE CTEIEHHM HEKOTOPOTO
ONHOYJIEHA:

a) 27a%b°- 3a'°b? B) 0,01b°c3-(—0,1bc");

6) —64a’x'' - (—0,25a%"); r) - pg™- Spigh.

JoitionHuTenbHbe YNpaxXHEHWS iA 117



560. YrnpocTuTe BLIpaXKEHHE: Y
a) (—x*y?)! - (— xy)%;

1 z . .

6) —(325%) - (—32)% -

B) (—2x%y%)?-(— 293

r) (%azb)a-(Qabz')z;
m) (—5a%b)-(cab?)

-2
3

L

I

e) (— %"ab“)2 . (— 3—;-a3b)2. B

561. IlpencTaBeTe BLIpAXE€HHE B BHIE IIPOH3-
BEeIeHUSA YHCa 3 ¥ KBaapaTa HEKOTOpo- |-}
ro BLIpa)XeHMA: 0

a) 3min?; 6) 12x%y*2%; B) %msn“. ben A

Puc. 66

562. HsBecTHO, uTO TOuKa P(—4; b) npuHamiexuT rpaduKy GyYHKLHH, 3a-
naHHoOil dopmyioit y=x2. Haiinure sHaueHme b. Ilpuuagnexur ju
rpadbuKy aToii GyHKLMH TOuka Q(4; b)?

563. Ha pucyuxe 66 mocTpoenn: rpadburu pyurmuit y=x, y=x2, y=x3, rae
x 20. Ilonb3yace rpaKkoM, CpaBHHUTE:

a) 0,23 n 0,23% 6) 1,47 u 1,475
0,23 u 0,232 1,47 u 1,473
0,232 u 0,233; 1,472 u 1,473

9564. Touxa A(a; b) npuHannexuT rpadpuKy QyHKnum: a) y=x% 6) y=x°.
Ilpunagnexxar nm sToMy rpadumky Toukm B(—a; b), C(a; —b),

D(—a; —b)?
[665.) Pacnonosxure B nopsfKe BO3pacTaHusd 4ymcia a, a® u ad, ecam:
a) 0<a<1; B) —1<a<0;
6) a>1; r) a<-—1.
566. PenmuTte rpaduuecKku ypaBHEHHE:
a) x2=2—x; B) x3=6;
6) x?=8; r) x3=—x+4.

LELERIIE Crerienb C HATYpanbHbiM NOKa3areNiem
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EEN cYMMA 1 PABHOCTb MHOTO4JIEHOB

25. MHOro4seH u ero CcTaHnapTHbIK BUA,

Boipaxenue 4x%y— 5xy+3x—1 npencrasisier co6oii cyMMy OZHOYJICHOB
dx%y, —5xy, 3x m —1. Takue BHIpAYKEHMA HA3BLIBAIOT MHOZOUJIEHAMU.
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§ On pepenexnue. MHOroujleHOM Ha3bLIBACTCH CymMmMa OaHO4Yne-

ot
HOB.
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OnHOWIEeHBbI, M3 KOTOPBIX COCTABJIEH MHOTOYJIEH, HA3BIBAIOT YJeHaAMU
mrozounena. Tak, ujenaMy MHoroujeHa 4x%y—5xy+3x—1 ABnAOTCA OAHO-
uneHsl 4x%y, —5xy, 3x u —1.

wrovw as R . “ wa

F
Hy

Ecau MHOro4JjieH COCTOMT U3 ABYX UJIEHOB, €r0 HA3LIBAIOT AByYJie-
HOM; €CJIH M3 TpeX 4YJIeHOB — TpexwieHoM. OnHOYJEH CYNTAIOT
MHOTOYJIEHOM, COCTOSIIMM M3 OJHOrO 4YJIeHA.

W el B e S g
H
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i

B mBorounene 5a2b+2+4ab?— 3a%b— 7 unensr 5a?b n —3a%b aBnfIoTCH
ofoOHBIMM CJIATAEMBIMH, TAK KaK OHH HMEIOT OAHY M Ty e OYKBEHHYIO
yacTh. IHomqoOHBIMU cjlaraeMbIMU ABJIAIOTCA M YJieHBI 2 B — 7, He HMeIOoIlHe
OykBeHHO# uyacTu. IlogoOHEIE cllaraeMble B MHOro4YJieHe HA3BIBAIOT NOJOOHbL-
MU YJeHaAMU MHO20YJeHA, a TIPNBeeHNe MOLOOHBIX ClIaraeMblX B MHOIoO4YJe-
He — npueedenuem NOOOGHLLX YUNE€HO8 MHOZOUJEHA.

IIpumep 1. Hpusegem momobHble YJIEHBI B MHOTOUJIEHE
5a%b+ 2+ 4ab®?—3a%b— 1.
» Hmeem
5a%b+ 2+ 4ab®— 3a?b — 7T=(5a%b— 3a?b)+4ab?+(2—17)=2a?b+ 4ab?’—5. <

& 9 Cymmia 1 pasHOCTL MHOIOYIEHOB
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Kaxxjbiit uned mMHorouneHa 2a2b+4ab?—5 aABnsAeTcs ONHOYJIEHOM CTAaH-
JapTHOTO BHa, M 2TOT MHOTOYJIEH He COAEpPIKHT Hono0HBIX 4jieHOB. Taxue
MHOTOYJIEHB! Ha3bIBAIOT MHOZOLJEHAMU CcmaHdapmHozo euda.

L e e e e o e 55 e oo 0% o5 e 3 e AL 400 BB bk o e b e 0 A A L 08 S s e 508 49 S e e B o 5
z JIt0060i1 MHOrouJIeH MOXXHO TPHBECTH K cTaHzapTHomMy Buay. s f
{ STOr0 HY>XHO KaX/piil €ro 4JieH NpeACTABHTL B CTAHAADPTHOM BH-
" Il ¥ IIPHMBECTH NOJO00HbIE YJIEHAI. :

oE
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UnenaMy MHOTOWJIEHA CTAHAApTHOro Buua 8xy+6x%y3—9 cayxkar ox-
HOYJIeHbl BTOPOii, HATOM U HYJEBOii creneneii. HambGonpmyrxo m3 sTHX cre-
TeHEil Ha3bIBAIOT CMeneHbio MHOozoYAena. TakuM o00pa3soM, MHOTOYJEH
8xy+6x%y®—9 sABIsAETCS MHOTOWIEHOM NATOU CTEIIEHM.

. s 1 e A O e A O o O O S0 S 5 S S L, e e e b
Crenmespl0 MHOrOWIeHA CTAHAADTHOTO BHAA HABKBAIT HAn6G0IL- g
IIyI0 M3 CTemeHel BXOAAIMX B HEr0 OFHOUNEHOB. i
CreneHpI0 OPON3BOABHOTO MHOrOWIEHa HASHBAIOT CTEHEHDb TOMMAe- |
CTEEHHO DRBHOTO eMy MHOTOUJeHa CTAHZADPTHOrO BHJA. i
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IIpumep 2. BoisicHUM, KaKOB& CTEIIeEb MHOTOYJIEHA
3a*+8ab— 2a*—a*+5b.
» [ns 3TOro mpMBenEM ero K CTaHAapTHOMY BHAY:
3a%+8ab—2a*—a*+5b=8ab+ 5b.

Crenenr. MHorouneHa 8ab+ 5b pasHa ABYM, TMOSTOMY CTEEHL MHOTIO-
ynena 3al+8ab—2a'—a*+5b takxe pasHa aByM. <

ynpaxHeHus
967. HasopnTe xa/bIli YlleH MHOrOYJIEHA:

a) —6x*+y®*—b5y+11; 6) 25ab+ab®—a’b+8a—7b.
968. IlpuBenuTe monoGHBIE YNIE€HBI MHOTOWJNEHA:

a) 10x — 8xy — 3xy; B) 3x!—5x+ Tx%2—8x*+ bx;
6) 2ab— Tab+ 7a?; r) 2a®+a2—17—3a%?+a®—a—80.

569. VI3 naHHBIX MHOTIOYJIEHOB BBIOEpHTE MHOTOYJIEH, TOXAECTBEHHO pAaB-
HBIii BeIpaskeHuio 3a2+b.

1. 4a’—4b—a?+1Tb—b 3. 12a%—9—9a%+6b+b

2. —0,7a?—7b—2,3a%+8b 4. 1,8a°—4,2b+1,2a%+5b+0,2b
570. IIpexcTaBbrTe B CTAHAADTHOM BMJIE MHOTIOYJIEH:

a) —8p*+12p®+4p*—8p*+ 3p;

6) 2aa®+a®*—8a%+a3- a;

B) 3xx*+ 3xx®— 5x2x®— Hx2x;

r) 3a-4b*—0,8b-4b2—2ab-3b+b- 3b%2—1.

G ECERVE Muorounewsol



573.

574.

575.

976.

577.

578.

579.

580.

581.

3anmuninTe B CTAHAADPTHOM BHMAE MHOTOYJIEH:

a) 2a%x3—ax®—a*—a%x®+ax®+2a*; 6) bx-2y*—5x - 3xy— x%y+ 6xy>.
Haiigute 3HaYeHHE MHOTOYJIEHA:

a) Hx®—3x2+7—2x%—3x0+4x% opu x=—10;

6) 4a?b—ab?—3a’b+ab®*—ab+6 npu a=—3, b=2.

HaiiauTe 3HAYEeHNE€ MHOTIOYJIEHA:

a) 6a®—a'®+4a2+a'°—8a®+qa npm a=—-3;

6) 4x8y®—3x%y3+2x%y2 — x%y® - x%y?+y mpu x=-2, y=—1.

Haiizute 3uauenue muHorouwnena 2x2+1 opm x=0; —2; 3; —4. Cyme-

CTBYET JIM TAKOE 3HaYeHWe X, IPM KOTOPOM 3HAaYeHWe MHOro4JieHa paB-
HO HYJI0? OTPHMLATENBLHO?

HNokaxure, uT0 MHOrowleH x2+y?+1 mpu mobOBIX 3HAYEHUAX X U Y
I[IPUHVMAaeT IOJIOXKUTEJIbHbIe 3HAYEHNA.

3anumvTe B BHAE MHOIOUYJIEHA YMCJIO, COCTOSAIEE u3: ‘
a) a JecATKoB M b eguuwuIy;
0) a coreH, b necATKOB M C efVHMI].

Pacriojio»xnTe 4WieHbl MHOTOUJIEHA II0 YOBIBAIOIIMM CTENEHAM IlepeMeH-
HOM:

a) 17a*—8a°+3a—a3-1; 6) 35— c®+5¢c2—ct

Pacnoyio:xnuTe 4j€eHBI MHOroO4jieHa IO BO3PACTAIOLIMM CTEIIEHAM Iiepe-
MEHHOM:

a) x*—5—x2+12x; 6) 2y+y2—y2+1.

KakoBa crermeHbs MHOTOUYJIEHA:

a) 4a®—2a"+a—1; B) 1—3x; 1) 8xty+5x%y®—11;
6) 5p—p—2; r) 4xy+xy?—5x2+y; e) xy+yz+xz—17?
CocTaBbTE€ MHOIOYJIEH YETBEPTOM CTEIIeHW, COJAepyKaIl[uii:

a) OlHy TIEPEMEHHYIO; 6) ABe epeMeHHEIE.

Hcnions3ya KaJIbRYJIATOP, HAMgUTe 3HaAUEeHWEe MHOTOYIIeHa:

a) x2+4,23 nmpu x=1,97; 6) a‘+ 2a pu a=2,3.

82. Pemure ypaBHeHUe:

a) 0,3y="70; 0) g-xz—l; B) —a—-—

583. Broiuuciure;

5°-25° 2®.8 4°-3

a) 8 6)

§ 9. Cymma v pazHOCTb MHOMOYNEHOB
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1584. Ilpn xaxom 3HauyeHuM aprymeHTa ¢Qyuknusa y=0,01lx npunumaer
3HayYeHUe, paBHOe:

a) 240;  6) —100?

26. CnoxeHue v BblMMTAHME MHOIOYNIeHOB

CJI0)XMM MHOTOWJIEHBI 5x2+ 7Tx—9 m — 3x2—6x+8.
JIng DTOro COCTABMM HMX CYMMY, 3aT€M PACKPDOEM CKODKH U IpHBeIeM
B TIOJIVUEHHOM MHOTOYJIEHE IOAOOHLIC YJIeBHI:
(5x2+Tx—9)+(—3x2—6x+8)=
=5x2+7x—9—3x°—6x+8=2x2+x—1.

BoiureM n3 mMHorowieHa x84+ 5HBx?—x+8 mHorowien x2—T7x—1.
JIig 5TOro CoCcTaBUM MX PA3HOCTDH, PACKPOEM CKOOKM M IIPHBELEM B IIO-
JIyYEHHOM MHOT'OYJIEHE TOA0OHEIE UJIeHBI:
(x®+5x2—x+8)—(x3—Tx—~1)=
=x3+5x2—x+8—x3+Tx+1=5x+6x+9.

Mgb! NpeacTaBMJIM CyMMy MHOro4ieHoB 5x2+T7x—9 m —3x2—6x+8 B
BHAe MHorouleHa 2x%2+x—1, a pasHocTh MHOrousleHoB x3+5x2—x+8 m
x3—T7x—1 B Bune mHorousneHa bHx2+6x+9.

Boob11ie cymMmMy ¥ PA3HOCTH MHOTOYJIEHOB BCErja MOXXHO MPEACTABMTEH
B BUJ[e MHOrOYJIeHA.

Nuorpa Tpebyerca pemnThs oOpaTHYI0 38Jauyy — IPEACTABHTL MHOIO-
YJieH B BHJE CYMMBI HJIM PA3HOCTH MHOroudjieHoB. IIpm 3TOM NOJB3YIOTCH
MMPABHJIOM:

€CJiM Tepesi CKOOKaMM CTABHUTCH 3HAK «ILIKOC», TO WIEHBI, KOTOPbIE
3aKJIIOYAIOT B CKOOKH, 3aIIHCBHLIBAIOT C TEMH K€ 3HAKAMH; €CJH IIe-
pen cKOOKaMu CTABMTCH 3HAK «MHHYC», TO 3HAKM UJIEHOB, 3aKJIIO-
YaeMbIX B CKOOKHM, MEHAIOT Ha ITPOTHBOIIOJIOXKHBIE.

e et ¥e B L R

Y

Hanpnmep:
3x—2y+b=3x+(—2y+b),
3x—2y+b=3x—(2y—Db).

ynpaxHeHus

985. a) CocTaBbTe CyMMy MHOrOYJIEHOB 4x3—5x— T u x*—8x u npeobpasyii-
Te ee B MHOTOUJIEH CTAHJAAPTHOTO BUA.
6) CocTaBeTe pasHOCTH MHOrowieHos 5y>—9 m Ty?—y+5 m npeobpa-
3yiiTe ee B MHOrO4YJIEH CTAHZAPTHOrO BH/A.

ELEERVE MuoroyneHul



586.

587.

588.

589.

590.

591.

592.

593.

594.

595.

596.

JMaus: nBa MHOrouseHa: 2a3—5a+5 u a®—4a—2. Yuopocrture:
a) CYMMY 9THX MHOTOUJIEHOB;

6) pasHOCTL IIEPBOTO M BTOPOrO MHOIOYJIEHOB;

B) PA3HOCTH BTOPOTIO M NMEPBOIO MHOI'OYJICHOB.

IIpeoGpasyiiTe B MHOrOuJieH CTAHAAPTHOTO BH7A:

a) (1+3a)+(a?— 2a); r) (b2—b+ T7)—(b%+b+8);

6) (2x%2+3x)+(—x+4); n) (8n3—3n%)—(7+8n3—2n?);

B) (y2—5y)+ (5y—2y%); e) (a®+5a+4)—(a?+5a—4).
YnpocTuTe BhIDA'KeHHE:

a) 5,2a—(4,5a + 4,8a?); B) —0,8b%+ 7,4b+(5,6b—0,2b%);

6) 8x%+(4,5—x%) —(5,4x%—1); r) (7,3y—y*+4)+0,5y*—(8,7y — 2,4%).
IIpeo6GpasyATe B MHOTOUJIEH CTAHIAPTHOrO BHJIA:

a) 18x%2—(10x —5+ 18x?); B) (b2+b—1)—(b%>—b+1);

0) —12¢%+5¢c+(c+11c?); r) (15— 7y%)—(y®—y?— 15).

Havinuite cyMMy M pa3HOCTL MHOTI'OUJIEHOB:

a)atbuna—-b; 6)a-bunatb; B) ~a-bumua—>b; r)a—bun b—a.
Jloka>xure, 4TO:

a) cymMMa ABYX IOCJIeOBATEJIbHBIX HEUETHBIX 4Y¥CeJ KpaTHa 4;

6) cyMMa UeThIpeX IIOCIIEIOBATENbHEIX HEUETHLIX YUHCEJ KpaTHa 8.
JIOKa)XuTe, YTO BBIpA>KEHHE:

a) (x—y)+(y—=2)+(2—x) ToxxpectBeHHO paBHO 0;

6) (a®—5ab)—(7—3ab)+(2ab—a?) ToxxpgecTBeHHO paBHO — 7.

HaiiguTe MHOTOUJIEH, IIOCJE IIOACTAHOBKHM KOTOPOro eMecto M ciuemy-
IOIllee PABEHCTBO OKAXKETCH TOXKJAECTBOM:

a) M+ (5x%2—2xy)=6x2+9xy — y>;

6) M —(4ab—3b%)=a%— Tab+ 8b%;

B) (4¢*—Tc2+6)-M=0.

Kakoii MHOrO4YJIeH B CyMM€ ¢ MHOro4JieHOM 5x2—3x—9 ToXXmeCTBeHHO
pasen: a) 0; 6) 18; B) 2x—3; r) x2—5x+67?

YopocTHTe BbIpakeHUe:

a) (a®—0,45a+1,2)+(0,8a?—1,2a)—(1,6a? - 2a);

6) (y*—1,75y—3,2)—(0,3y*+4)—(2y—7,2);

B) 6xy—2x?—(3xy +4x%2+1)—(—xy—2x%2—1);

r) —(2ab®— ab+b)+ 3ab%—- 4b—(5ab— ab?).

YopocTHTe BbIpasKEHME:
a) 8a?b+(— 5a?b+4b%)+ (a?b— bb*+ 2);
6) (xy +x2+y?%)—(x® +y*— 2xy) — xy.

& 9. Cymnia 11 PazHocTs MHOMOYNEHOB
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597.

598.

599.

600.

601.

602.

603.

604.

605.

HailiguTe 3HaYeHHe BBIDAXKEHWA
(5,7a%b—3,1ab + 8b%)—(6,9ab— 2,3a%b + 8b?),
ecau: a) a=2 u b=5; 6) a=—2 u b=3.

Brruncnnte 3Hadenue BeipaskeHus 5x2—(3xy— Tx2)+(5xy— 12x?%), ecnu:
a) x=—-0,25 n y=4; 6) x=—5 n y=0,1.

NokaKkuTe, YTO TpH JI060M 3HAYEHHMM X PA3SHOCTL MHOTOYJIEHOB
£ 1

0,7x*+0,2x%—5 n —0,3x4+—gx2—8 OPHHUMAET IIOJIOMKHTEJIbLHOEe 3HaJe-

HUeE.

Yuammmes Opljla TIPEJIOMEHA 3ajava:
«Ha¥igure 3HAUYEHWE BHIPAXKEeHUSA

(7a3®—6a?b+ 5ab?) +(5a3+ 7a?b+ 3ab?)— (10a3+ a?b+ 8ab?)

npu a=-—0,25».
OnvH M3 YYeHWKOB CKa3asl, UYTO B 3aJlay€ He XBaTaeT AaHHBIX. IlpaB
JUu OH?

Kaxoii nBydY/ieH HY’KHO CJIOKHUTHL ¢ MHorouneHoMm x2+y?2—2xy+1, dro-
6bl B pe3yJIbTATE€ MOJYYHUIJICA MHOTOWIEH:

a) He cozep:xaluii IEpeMeHHYIO X;

0) He cozep:Kaliuii IEPEeMEHHYIO Y7

JIokaxXnTe, UTO 3HAUEHNE BBIPAYKeHMSA

(g—x2 —-0,4xy—1,5y + 1) - (y2 —-—g—xy + 0,6x2)

He 3aBYICHMT OT X.

JToKasKuTe, UYTO 3HAYECHHE BBLIPAXKEHMWA HE 3aBHCHT OT 3HAUYeHHUS Iepe-
MEHHOM:

a) 1,7—10b2—(1—3b%)+(2,3+ 7b?);  6) 1—b?—(3b—2b2)+(1+3b—b?).

Ilyere x=5a%+6ab— b2, y=—4a®+ 2ab + 8b%, 2=9a%+4ab. IlopcTasbTe
5T MHOTOYJIEHBI BMECTO X, ¥ M 2 B JAHHOE BBLIPDAXKE€HWE U YIIPOCTHTE
ero: a) x+y+z; 6) x—y—=z.

Peninte ypaBHeHME:

a) (23+3x)+(8x—41)=15;

6) (19+2x)—(5x—11)=25;

B) (3,2y—1,8)—(5,2y+ 3,4)=—5,8;

r) 1—-(0,5x—15,8)=12,8—0,7x;

o) 3,8—1,by+(4,5y—0,8)=2,4y + 3;
e) 4,2y+0,8=6,2y—(1,1y+0,8)+1,2.

606. Pemnnte ypaBHEHUe:

a) 8y—3—(5—2y)=4,3; B) —8x+(4+3x)=10—x;
6) 0,5y —1—(2y+4)=y; r) 1,3x—2—(3,3x+95)=2x+1.

W EERAE MHoroynerbl
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607. IlpeacTaBhTe BBIpaX<€HHE B BHJIE CYMMbI KaKUX-HUOYIb ABYUIE€HOB:
a) 3x*—2x*—x+4;  6) —5y*+4y*+3y*—2y.

608. IlpeacraBbTe BhIpaXKeHUe KaKHM-JIHO60 CIIOCOOOM B BHUZe PA3SHOCTU Of1-
HOUJIeHA ¥ TPEX4JeHa:

a) x3+2x2—3x—5; 6) 3a*+ 2a®+ 5a%—4.

H3BeCTHO, YTO TIPHM HEKOTOPBIX HATYPAIBHBIX SHAYEHWSAX 7 3HAYCHLE
BeIpa)keHus n®+n KkpatHo 30. Byaer nu KpatHo 30 npu Tex ke 3Ha-
YEeHUAX N 3HAUYCHHE BBIPAYKEHHA:

a) n®+ 31n; 6) n®—29n?
610. JloxaxuTe, 4TO CyMMa:

a) Tpex TOCNE[0BaTeJBHBIX HATYPANbHbIX YHCEJX KpaTHa 3;
0) yeThbIpeX TOCHEAOBATENIbHBIX HATYPANBHBIX YHCe]l He KpaTHa 4.

1. HailiguTe 3HaueHMe BBIpa’KeHUSA:
a) 6(2a—b) mpn a=2, b=2;
6) 15(%+§) mpu a=%, b=0,2.
612. IlpexncraBhTe BhIpAXEHUE B BUZE OJHOUJICHA:
a) (2x2)3°%x2; B) (— 3y“)3-%y5;
6) —0,2a%b3-(— 5a’b?)?; r) (—0,5¢%d)? - (—4c2d?)2.

613. C noMombi0 KalbKyJAATOpPa HAWJUTe 3HAUEHUE BBIPAMKEHUA XZ—y,
ecau x=1,4, y=0,157.

KoHTpONbHBbIE BONMPOCHI

S® NaiiTe onpefeneHne MHOro4YNeHa.

1
8 Ha npymepe mHorouneHa 5a?x+ax?—4a X oObLsICHUTE, Kak MpUBEC-
§ TV MHOro4YneH K CTaHgapTHOMY BUAY.

W Y710 HasbiBaeTCs CTENeHbld MHOrouneHa? MNpuBeante NpuMep MHOro-
yneHa TPETbEN CTENEHW.

B MHOroyneHe 5x2—x+4 3aknioumte B CKOOKW ABa NOCNEOHUX 4NeHa,
nocTasmeB nepeJs, ckobkamu:

Bl a) 3HaK «nnoc»; 6) 3HAK «MUHYC».

§ 9. Cymma n pasHOCTE MHOFQYSIEHOB
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m NPOVU3BEAEHUE OAHOUJIEHA U MHOIOMJIEHA

27. YMHOXEeHne oaHouUsieHa Ha MHOrousneH

VMHOKHM ofjHOouJieH 9n® Ha MHoroujed Tn?--3n+4.

Tl 3TOrO COCTABMM HX IPOH3BeZieHHE U Npeobpa3yeM ero, MCnojb3ys
PACIIPENEINTENBHOE CBOMCTBO YMHOXKEHUA. ¥ MHOMKAS OJHOWIEH HAa KaXXAbIid
YneH MHOTOWIEHA M CKJIAJLIBAS PE3YJbTAThl, MOJYYHM

I9n¥(Tn®—-3n+4)=
=9n3-7Tn?—-9n%-3n+9n2-4=63n°—27n*+ 36n3.

Hpoussenenne onHouwnreHa 9n® u mMHorounena Tn?—8n+4 MplI npeacta-
BIJIN B Buue MHOrouyeHa 63n’— 27nt+36n3.

Boobie mpousBeieHHe ONHOYJIEHA K MHOTOYJIEHA BCEr[a MOKHO IIPei-
CTaBHUTh B BHJE MHOro4JieHa. IIpHM YMHOKE€HHM OJHOYNIEHA HA MHOrO4YJIeH
MOJNIL3YIOTCH NPABHIIOM:

@y g b o s o, E— sowr w o @ e el s sl Me e v 0 e 0 e r ke B mie e YW b oy

! yTOGBI YMHOMHTL ONHOWIEH Ha MHOTOYJIEH, HY?XHO YMHOMHUTE 9TOT
{ OZHOWIEH HA KaXKALIH YJIeH MHOTOWIEHA W IIOJIYYEHHBIE ITPOM3Be-
JEHHUA CIIOXKHUTE.

B onc mw e N R

&~ wzm o2 v

P T T S T O AT R I - , . Ao O A N TR R T

IOpumep 1. YMHOKHUM ogHOUIEH —3a® Ha MHOrounen 4a®—a+1.
» Bocnonpsyemcss MpPaBHJIOM YMHOXMKEHHSA OJHOYJNEHA HA MHOTOYJIEH:

—3a*(4a®—a+1)=—3a%-4a*—3a?-(—a)—3a?*-1=
=—12a%+ 3a®— 3a2.

BaMeTHM, 9TO 3allMCh MOXHO BECTH KOpOYe€, He BhINIMChIBasg IIDOMeEXXy-
TOYHBIE PE3YJIBTATEI]

—3a%(4a®—a+1)=—12a°+3a%—3a% <

IIpumep 2. Yopocrum seipaxkeHne 3x2—2x(x+8).
» 3x?2—2x(x+8)=3x2—2x2—16x=x2—16x. <

VYMHOXX€EeHHe OJHOYJIEHA HAa MHOIO4YJieH YacTO MPMMEHSIeTCHA IIPH pele-
HHMY ypaBHEHWIA.

IIpumep 3. Pertmm ypasHenne 8 —5x(x—7)=1-5x2.

» HNmeem
8—5x(x—T7)=1—5x?
8—5x2+35x=1—5x3%
—5x2+3bx+5H5x2=1—-8;
35x=—1;
x=-0,2. <

126 Muorouneis



IIpumep 4. Peninm ypaBHeHne

2x-1_ x+5 _

5 o 2.

P VYMHOKHUM 00e YacTHM ypaBHEHMSA HA HauMEHBIIee 00Iiee KpaTHOE 3HA-

MeHaTeJell Apobe, T. e. Ha yucjao 18:

(ZEL-x15).18=2-18;

2x—1 _x*+5 Lo __an.
g 18——-—-18=36;

2(2x—1)—3(x+5)=36;
4x—2—3x—15=36;

x=583. <
614. BpimoJHUTE YMHOMKEHHe:
a) 2x(x%2—7x—3); r) (y*—2,4y +6)-1,5y;
6) — 4b%(5b%—3b— 2); 1) —0,5x%(— 2x2— 3x + 4);
B) (3a®— a2+ a)(— 5a%); e) (—3y%+0,6y)—1,553).
615. ITpeoGpa3yiiTe mpon3Be/ieHHEe B MHOTOYJIEH:
a) 3ab(a®—2ab +b?); r) (—2ax?+ 3ax —a?)(— a®x?);
6) —x?y(x’y*— 2~ y%); n) (6,3x°y —3y*—0,7x)- 10x7y;
B) 2,5a%b(4a?— 2ab+0,2b?%); e) — 1,4p%¢%5p3q—1,5pq% — 2¢3).
616. IIpeacraBsTe B BUJe MHOroudJjeHa:
a) —2—x(1 4x2— 3,5y); B) lab(—z—a2 —~3ab+ ib2)'
7 ? i ’ 2 3 4 5 ?
1 . _2 12 5
6) —3cA(1,2d*—6c); r) —Za2y(5ay? - Sa%y—2a?).
617. BrimonrHuTe YMHOMEHHE:
a) —3x%(—x%+x—5); r) 3a*x(a’—2ax+ x®—1);
6) (1+2a—a®)-5a; n) (x%y—xy+xy®+y°) 3xy?;
B) Zx%y(15x— 0,9y +6); ¢) —2a%(2,16*-0,7a +35).
618. YmpocTuTe BhIpakeHwe U HaliaAuTe ero 3HAUEHHE:
a) 3(2x—1)+5(3—x) nupn x=—1,5;
6) 25a—4(3a—1)+7(5—2a) nupn a=11;
B) 4y —2(10y—1)+(8By—2) upn y=—0,1;
r) 12(2—3p)+35p—9(p+1) nmpn p=2.
619. IlpexncraBbTe B BHAE MHOrO4YJEeHA:

a) 14b+1-6(2—11b); B) 14(7x—1)—7(14x +1);
6) 25(2— 3c)+16(5c—1); r) 36(2—y)—6(5—2y).

& 10. MponagegeHe OAHONNEHA M MHOTOYNeHa
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620.

621.

622.

623.

624.

625.

626.

627.

628.

629.

630.

)

YrpoctiTe BBIpajKeHUe:

a) 14y +2y(6 —y); ) Tb(4c—b)+4c(c—Tb);

6) 3y°— 2y(5+2y); e) —2y(x*—2y)— (x°y +4y°);

B) 4x(x—1)—2(2x%—-1); k) 3m*(m+5n)—2n(8m?— n);
r) 5a(a?— 3a)—3a(a®—5a); 3) 6m?n®—n%(6m2n+n-1).
IMpencraBeTe B BHAE MHOTOUJIEHA:

a) 6x(x—3)— x(2—x); B) ax(2x—3a)— x(ax+ 5a?);

6) —a®*(3a—5)+4a(a®—a); r) —4m?(n?--m?)+3n2(m?— n?).

Haiinute 3HaUYeHUEe BBIpAXXEHHA:
a) —2x(x?—x+3)+x(2x%2+x—5) upn x=3; —3;
6) x(x—y)—y(y’—x) npu x=4 u y=2.
BrluncnuTe 3HaUeHHE BBIPAYKEHUSA:
a) 5x(2x—6)—2,6x(4x—2) mpn x=—8; 10;
6) ba(a—4b)—4b(b—5a) nipu a=—0,6 u b=—0,5.
¥YopoctuTe BHIpaXKeHHE:
a) (3a?)?—-a*(1—-5a);

1.)3 1
6) (-3 0) —b(1~26—10%);

B) x(16x— 2x3)—~ (2x?)%; S
r) (0,2¢%)%2—0,01c*4c?—100). Y
C nmomommpio pucyHka 67 pasbsacHHUTE ‘ b

reoMeTpu4ecKmii  c¢MbBICT  (QOpMYJHI
a(b+c)=ab+ac gna NMONOKUTENBHBIX  Puc. 67
3HaveHW a, b u c.

ITokaxute, 4To BBIpaKeHMe x(2x+1)—x*(x +2)+(x®—x+3) npu mso-
GOoM 3HAYEHWM X NMPHHHMAaeT OfHO W TO K€ 3HAYeHUE.

JoKraxxuTe, 4YTO 3HaAYEHNE BHIPAKEHUS
y(By*—y+5)—(2y* +3y—16)—y(y*—y +2)
He 3aBUCUT OT l.
JloKaxXuTe, 4TO BBIpA’KEHHE TOMKJECTBEHHO PABHO HYIJIIO:
a) a(b—c)+b(c—a)+c(a—b); 6) a(b+c—bc)—b(c+a—ac)+e(b—a).

Nokamure, uTo BhIpaskeHne 2x(x—6)—3(x?—4x+1) npu mobbix 3Ha-
YeHHUAX X TMPHUHHUMSET OTpUIaTeNbHble 3HAYEHUS.

PemmuTte ypaBHenue:

a) bx+3(x—1)=6x+11; n) 6+(2—4x)+5=3(1—3x);

0) 3x—5(2—x)=54; e) 0,5(2y—1)—(0.5—0,2y)+1=0;
B) 8(y—7)—-3(2y+9)=15; x) 0,15(x—4)=9,9—-0,3(x—1);
r) 0,6—0,5(y—1)=y+0,5; 3) 3(3x—1)+2=5(1—2x)—1.
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. HalignuTe KopeHs ypaBHEHHA:

632.

a) 3x(2x—1)— 6x(7+ x)=90;

6) 1,5x(3+2x)=3x(x+1)—30;

B) 9x(12x— 7)— 4x(15x—11)=30+ 29x;
r) 24x—6x(13x—9)=—13—13x(6x—1).
Peininte ypaBHeHUe:

a) 3(—2x+1)—2(x+13)=7x—4(1—x);
6) —4(5—2a)+3(a—4)=6(2—a)—ba;

B) 3y(4y —1)—2y(6y —5)=9y —8(3 +y);
r) 15x+6x(2—3x)=9x(5—2x)— 36.

. [Ipn KakomM 3HaYEeHNN NEPEMEeHHOM:

a) 3HaveHre BehIpa)KeHUA 2(3 —5c) Ha 1 MeHbIle 3HAYEHNA BBIPAYKEHUA
4(1—¢);

6) sHayenne BhipakeAnsa —3(2x+1) Ha 20 Gosbilte 3HaUEeHUA BBLIparKe-
HUus 8x+5H;

B) 3HAYE€HHE BhHIpakKeHWs HX+ 7 B 3 pas3a MeHbille 3HAYEHHNA BbIpake-
Huna 61 —10x;

r) 3HaUeHHe BHIpayKeHHA 8—y B 2 pasa OoJbille 3HAYEHUS BBIPAIKEHUS
7+y?

634. Pemure ypasHeHue:
a) %+-’£=14' r) 2z+3—? ) 4970"“1:%;
6) 5—5 =5 N F-E =T 3) =g
B) Z=y—1; e) ?+%+4=0; ) %+g———%.
635. HaiimuTe KopeHbL ypaBHeHUA:
a) 6x;5q__2x3—1+2: r) 4y 11 132—07y:2;
6) 5;x+3x5—-1:4; ) 5-— By :_0;
5) 5.1:1;7_1:;5:5; ) 352y 0.
636. Pemute ypaBHeHue:
2) 3x5+5_x-;1:1; 5) 6y—1_% 33_1_/_;
6) 2p6—1_p-;1___p; r) 124—x_2;x:%.
637. Haiimute KopeHbp ypaBHeHuUs:
a) 1_x 3 2— x+4 B) 2m4+1+3:_rg___61—2m;
6) a+13 25a 315a+E’ r) x;—l_x-(;l:ztx‘;S
5 — 0. H. Maxapsiues, 7 k. & 10. MNpouzBeneHrne oQHOHNEHA N MHOMoHNeHa
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638,

639.

640.

641.

642.

643.

644.

645.

646.

647.

ce—y

Peiniute ypasuenue:

6y+7 8-5y .. 2c—1 , ¢ __c+3,
a) — g t—g =9 N~ 4= 6
5a—1 _2a-3 . 3p—1 2p+6 . _
6) 35— =% 1 1) ~gq 36 1-0;
11x—4 x—9 _ 1-2x _3x+20  x
B) v 5 =5; €e) b 7 - & T3

ITepumetrp TpeyroabHura 44 cm. OpHa u3 ero cTtopoH Ha 4 ¢cM MeHb-
IIIe Apyroii m B 2 pasa Oosibille TpeTheii cTopoHbl. HaiiguTe CTOpPOHBI
TpeyroJbHUKA.

dupma apeHzyeT TpU MoMelneHus obueil muomansio 166 M2, Tlnomans
OOHOI'O U3 HHMX B MOJATOpa pasa 6oJibine IJIOMAAN APyroro u Ha 6 m?
MeEHBIIIE nyolaau Tperbero. Haiinure miuomasr Kammoro rnomeleHusd.

Cmapunnas 3a0axa. Tpoe BHINTpAIN HEKOTOPYIO cymMmy aeHer. Ha no-

1 . 1
JII0 II€PBOTO IIpHIILIacCh z ITOH CYMMBI, Ha OOJIIO BTOpOTO - ‘7_, a Ha

JoJiro Tpetbero — 17 ¢nopnuoB. Kak BeJIMK BeCh BBIMTPHII?

B nepBomM capae ObLIO CIOXKeHO ceHa B 3 pas3a 0Oosbllle, 4YeM BO BTO-
pom. Ilocne Toro Kak ms3 mepBOro capas B3fiiM 2 T, a BO BTOpPOH Jo-

5
6aBusM 2 T ceHa, BO BTOPOM Capae OKAa3aJoch - TOTO, 4TO OCTANOCH

B IepBOM capae. CKOJBKO TOHH CeHa OLIJIO B Ka*XOOM capae?

CrammuBasa exenaueBHO mo 60 ra Bmecto 50 ra, Opuraga cymesa CKO-
CUTh JIYI HA OAWH J€Hb ObICTpee, yeM ILIaHUpoBajoch. Kaxopa mo-
maaeL ayra?

VBenuuue cpeauion ckopocts ¢ 250 mo 300 m/MuH, criopTcMeHKa CTa-
Jna npoberath AUCTAHUHNIO Ha 1 mMun OblcTpee. KakoBa AnMHa AUCTRH-
mun?

Ot Typbasel 10 NpuBaJa TYPUCTH UM CO CKOpPOCTHIO 4,5 KM/4, a BO3-
BpAIAJNCh Ha Typba3y €o CKOpOCTbI0 4 KM/4, 3aTpaTnB Ha 0OpaTHHIH
nyTh Ha 15 muH Oonbine. Ha Kakom pacctosHny ot TypbOassl OBLI cae-
JaH npuBaa?

U3 nyakTa A BBHExaa BenocuneauctT. ONHOBPpEeMEHHO BCJIeZl 3a HUM H3
NyHKTa B, oTcrosinero or nNyHKTa A Ha pacctosHuu 60 kM, Bhlexan
MOTOLUKJINCT. BesocuneaucT exajl co CKOpocThbio 12 KM/4, a MOTOINK-
anetT — co cxkopoctbio 30 KkM/4. Ha KakoM paccTosHMM OT IIYHKTa A
MOTOLMKJINCT JOTOHHUT Bejocuieancra?

U3 nyHKTa A BBIILIA Tpy30Basg MalinHAa co CKopocTbio 60 km/4. Ue-
pe3 2 4 BeieA 3a Hell M3 NYHKTA A BBIILJIA JIEMTKOBAS MAIINHA CO CKO-
poctbio 90 kM/4u. Ha KakoM paccTosHHHM OT IIYHKTa A JIeTKOBASA Ma-
IIHHA JOrOHUT I'PY30BYIO?

LEEEVE MHorouyneHbl



648. B 190 r Bozaworo pactBopa conu no6aBuim 10 r comu. B pesynbraTte
KOHIIEHTpAauusa pacTBopa IoBHICHJIAach Ha 4,5% . CKoibKko cosin OBLJIO B
pacTBOpe NepBOHAYAIBHO?

649. B cnnaB onoBa u mean Maccoir 16 Kr mobGasmam 2 Kr omnoBa. Ilocie
3TOT0 COAEPIKAHNE 0JIOBA B CILJIaB€ IOBBICHJIOCHh Ha 5% . CKOJIBKO 0JI0-
Ba OBLIJIO B CIJIaBE IEPBOHAYANBLHO?

[

650. HailinnutTe KoopAMHATHI TOYKHU I€epecedeHHUA IpaUKOB JIHHEHNHBIX

byHKINI:
a) y=5x+29 u y=—3x—11; 6) y=1,2x u y=1,8x+9,3.
651. B KakuX KOOpPAMHATHBLIX YETBEPTHAX pacmoJodxeH rpaduk (pyHKIMN:
a) y=—28x; B) y=0,05x;
06) y=—28x+4; r) y=0,05x—2,57

652. PemuTe rpadpmuecky ypaBHeHMe xZ=6—x.

653. YhopocTuTe BHIpakeHUe:

a) (307 «(—ay)s  6) ~0,1a%"- (— 30ab)2.

28. BbiHeceHme o0OLWEero MHOXUTEnNna 3a CKOOKu

IIpn peliteHUN ypaBHEHMM, B BEIUMCJIEHUAX W PAAe APYIMX 38784 ObI-
BaeT II0Je3HO 3aMeHUTH MHOTOWIEH IIpOM3BeleHHeM HeCKOJIBKHMX MHOroyie-
HOB (Cpel¥ KOTOPBIX MOTYT OBITH M ofHou4NeHHI). IIpeacTaBIeHne MHOTOYJIE-
Ha B BHJle NPOU3BEAeHHWS ABYX MM HECKOJNBKWX MHOT'OYJIEHOB HAa3BIBAIOT
PA3NOHCCHUCM MHOZOYNEHA HA MHONUMeNU.

Pacemorpum MuorowneH 6a2b+ 1502, Kaskaplii ero 4jeH MOKHO 3aMe-
HUTL NPOU3BEIEHNEM JBYX MHOKHTeJeH, OIMH M3 KOTOpLIX paBeH 3b:

6a%b+15b2=3b- 2a?+ 3b- 5b.
ITonyueHHOEe BHIpaKeHHEe HA OCHOBE pPACIPEAENTENBHOI'O CBOHCTBA yM-

HOMXXEHNA MOYKHO IPEACTABUTH B BHJE IIPOM3BEACHHUS ABYX MHOMHTEJEMH.
OguH u3 HUX — obmuili MHOXKUTenb 3b, a Apyroii — cymma 2a? u 5b:

3b-2a?+ 3b- 5b=3b(2a?+ 5b).
Hrax,
6a?b+15b%*=3b(2a%+ 5b).

MBI pasiioKMIN MHOIOWIEH HA MHOMKHTENIN, IPEOCTABUB €ro B BUIE
IIpOM3BENeHNA ofHouneHa 3b u mHorounena 2a?+ 5b. IlpuMeHeHHBIH CII0COG
PA3JI0KEHNA MHOTOWJIEHA HA MHOMHUTENH HA3BIBAIOT BblHeceHuem o00ujezo
MHOMCUMENA 34 CKOOKU.

& 10. MNpounssegeHre OOHOYNEHA N MHOroYNEeHa
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PaccMoTpyM nipuMephbl pasJfiodKeHHA MHOrowieHa Ha MHOYKHUTENH C IIO-
MOIIBI0 BLEIHECEHNA OOINETO MHOYMKUTENIA 3a CKOOKH.

IIpumep 1. PaznoxkuM HA MHOMKUTEJIH MHOI'OWIEH
—15x2y2 - 30x%y? + 45x4y.

P YneHb! 3TOr0 MHOIOWJIEHA MMEIOT pA3NUUYHLIe O0LIIe MHOMUTENN: X, Y,

3xy, —5x% u np. O6bIYHO B MHOro4jieHe C UeNbIMU Ko3dduuuenTamu
MHOYKWUTENh, BHIHOCHMEBIHM 3a CKOOKH, BBIOMPAIOT TAK, YTOOBI “JIEeHBI
MHOI'OYJIEHa, OCTABILEroCA B CKOOKAaX, HE COJEPXAaJH 00Iero OyKBeH-
HOTO0 MHOYKWUTEJIA, & MOAYJIN HUX KO03(PHUINEeHTOB He MMeJr oOLnX Ha-
TypanbHBIX genuTesed, Kpome 1.
B muorounerme — 15x%y® —30x3y? +45x'y moaynu xosbdumrenToB —
yucna 15, 30 u 45. Ux wambonpinuii o6t genunrtens paseH 15. Ilo-
3TOMY B KadecTBe Ko3(h(pHINEHTa O0Imero MHOMHTEJNS MOMKHO B3ATH
ypcymo 15 unm —15. Bece uneHB! MHOrowieHa Cozep:KaT IlepeMeHHBIe X
u y. IlepeMeHHas x BXOANUT B HUX BO BTOPOI, TpeTbeld M 4YeTBepTOil
cTelleHAX, MO3TOMY 33 CKOOKM MOKHO BhIHecTu x2. [lepeMeHHasn y co-
JEpKHUTCA B WIEHAX MHOIOUWJIEHA4 B TpeThell, BTOpoil M [epBOH CTene-
HAX, MO3TOMY 34 CKOOKH MOYKHO BbIHeCTH Y. UTak, 3a CKOOKH 11eJeco-
06pasHO BBIHecTH ogHOwWwiIieH 15x%y mnm —15x%y. Beinecem, Hampumep,
3a cko6ku — 15x%y. Tlonyuum

—15x2y% — 30x%y? + 45x%y = — 15x%y(y2 + 2xy — 3x?). <
IIpumep 2. PasnoxxuM HaA MHOMKHUTENIN BbIPaXKeHUe |
3a¥b—2c)+T7(b—2c).

P B aT0il cyMMe KadJoe cJjiaraeMoe COEepKHT MHOXKHTens b— 2c¢. BbiHe-
ceM 3TOT MHOKHTEJNIb 38 CKOGKI:
3a%(b—2¢c)+T7(b—2¢)=(b—2c)(3a%+ 7). <
IIpumep 3. IlpegcTaBuM B BHIe IIPOHU3BEIEHHA CYMMY
a(x—y)+ by — x).

P MuoskuTen x—y W y— X OTJIIMYAIOTCA APYTr OT Apyra JHilb 3HAKOM.
BrineceM B BBIpaxKeHHH y—Xx 3a CKOOKM —1, moayuum

a(x—y)+b(y—x)=a(x—y+b(—1)(x—y)=
=a(x—y)—b(x—y)=(x—y)a—b).
3amnnch MOYKHO BECTH Kopoue:

a(x—y)+bly—x)=
=a(x—y)-blx—y)=(x—y)a—b).
3aMeTuM, 4TO mpeoOpasoBanue b(y— x)=-—b(x —y) MOXKHO OOBACHUTH
HaUe: ecyii M3MEHUTh 3HAK Y BTOPOTO MHOMKHTENS U Iepej IIPOU3BeNEHU-
€M, TO 3HaYeHU€ BHIpaKeHUHA He W3MeHHTCH.

LEV:ERVE MHoroyneHsl



IIpumep 4. Pemmum ypasuenue 2x2+ 3x=0.

» B BripakeHun 2x2+3x BeIHeceM 3a CKOOKM MHOMUTenb x. Ilonydum

x(2x+3)=0.

ITpouseemenne x(2x+3) paBHO HYJIO TOTAa U TOJIBKO TOr/a, KOrZa pa-

BEH HYII0O XO0TA Obl OAMH N3 MHOXKHTeJleH, T. e. KOr/Aa
x=0 nmaun 2x+3=0.

Pemiaa ypaBuenne 2x+3=0, Haxomum 2x=-3, x=—1,5.

CnepoBaTtenbHo, nIpousBeneHne x(2x +3) ob6pamaerca B Hynb npu x=0

n npu x=-—1,5, 1. e. ypaBHeHune 2x%2+3x=0 uMeeT ABa KOpHS:
0n—1,5.
3amnchk MOYKHO BEeCTH Kopode:

2x2+3x=0,

x(2x+3)=0,

x=0 nmm 2x+3=0,
x=0 umm x=-—1,5.

OrBeT: O —1,5. <

IIpumep 5. Hokaxkem, uto cymma 3°+ 37+ 3% gemnrtcs ma 31.

>

Brinecem B Boipayxenun 3°+37+ 3% 3a ckobku 36:
3°+87+3=35%3%+3+1)=3%27+3+1)=36-31.

Mrl npencrasunu cymmy 3°+ 37+ 3% B Bue NponsseneHnsa ABYX LesbIX
4yuces, OJHO U3 KOTOPBIX paBHO 31. 3HauuT, AJaHHaAA CyMMa AeINTCH

Ha 31. <
YnpaxHeHusa
654. PasnoxuTe Ha MHOMXWUTENIN U cAeJIaiiTe NPOBEPKY:
a) mx+my; 6) kx—px; B) —ab+tac; r) —ma—na.
655. BrinecuTe 3a CKOOKHN OO MHOMKHTEND:
a) bx+by; r) —6m—9n; ) ab+a;
6) 4a—4b; n) ax+ay; 3) cy—c;
B) 3c+15d; e) be—bd; n) —ma-—d.
656. IlpencraspTe B BHAe NPOM3BEIEHMA:
a) Ta+7y; B) 12x+48y; m 12a+12;
6) —8b+8c¢; r) —9m—27n; e) —10—10c.
657. PaznoxunuTe Ha MHOMKHUTEJIH:
a) Tax+ Tbx; n) 5y?—15y; u) —6ab+9b?%;
6) 3by—6b; e) 3x+6x2; k) x%y—xy?;
B) —5mn+5n; k) a’—ab; 1) ab—a?b;
r) 3a+9ab; 3) 8mn—4m?; M) —p?q®—pq.

& 10 lMpowusBeneHwe OJHOYNEHa U MHOMoYNneHa
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658,

659:

660.

661.

662.

663.

664.

665.

666.

667.

BriHecHTe 3a CKOOKHM OOIIMII MHOMXHNTENb:

a) a®+a; r) a®—a’; ®x) 4c2—12c%

6) x%—x?%; ) 3m2+9m3; 3) 5x®—156x3;

B) c®+c"; e) 9p®—8p; u) —12y*—16y.
IIpencraBbTe B BHAE IPOHM3BEACHH:

a) 14x+21y; o) 6ab—3a; ) Tx—14x3;

6) 15a+ 10b; e) 4x—12x%; K) 16y3+12y%;
B) 8ab-—6ac; ) mi—m?; 1) 18ab®—9b%;
r) 9xa+9xb; 3) 3+t M) 4x3y?—6x%y°.

Haigute sHadeHUE BBIPa XEHUSA:

a) 3,28x—x? npn x=2,28;

6) a’y+a® npu a=—1,5 u y=—8,5;
B) ay’—y® npu a=8,8 u y=—1,2;

r) —mb—m? npu m=38,48 u b=96,52.

Pemute ypasHeHHE:

a) x2+8x=0; r) 3x2—1,2x=0; x) x—10x%=0;
6) bx2—x=0; n) 6x2—0,5x=0; 3) 6x—0,2x2=0;
B) 62— 30y=0; &) Sy +y=0; m) y2+2y=0.
Haligute KOpHH ypaBHEHUSA:

a) 5x%+ 8x=0; B) 6x2—3,6x=0; n) 5x2—0,8x=0;
6) x2—11x=0; r) 0,8x*—38x=0; e) 7Tx2—0,28x=0.
IMoKa’>XuTe, YTO 3HAUEHUE BBLIPAKEHUA:

a) 16°+16* xparuo 17; B) 36°—6° xpartHo 30;

6) 38°—38% kpaTuo 3T; r) 5'8—25% gpatHo 120.

PasnoxHuTe Ha MHOMXKHUTENIN:

a) x*+xt—x%  6) y"-1P—y%  B) at+d®—ab; 1) —bO—-p5—pH,

Jdorxaxure, yto:

a) 78— 774+ 7% genurcs Ha 43;

6) 213—210—29 nenurca mHa 183;
B) 274— 95+ 8% pnenutcs Ha 25;
r) 164—213—45 gemures ma 110.

Pasioxnre Ha MHOMKUTEIM MHOTOUYJIEH:

a) x3—3x2+x; r) 6x2—4x%+10x%;

6) m2—2m®—mi; n) 15a3—9a?%+ 6a;

B) 4a°—2a3+ q; e) —38m2—6m3+12m°.
[IpeacTaBbTe B BUAE NMPOUSBENCHU:

a) c2—ct+2c%; B) 4x*+ 8x3—2x%;

6) 5mt—m3+2m?; r) 5a —5a®—10at.
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668. BroiHecuTe 3a CKOOKH 0OIUII MHOMXWUTENb:

a) 3a®—15a%b + 5ab?; r) 12a2%b—18ab?—30ab?;

6) 20x*— 25x%y%—10x3; n) 4ax®+8ax?2—12a3x;

B) —6am?+9m?®—12m*; e) — 3xty?—6x%y? + 9xyr.
669. PaznoxuTe Ha MHOMXXHUTEIN MHOIOWJIECH:

a) 4c*t—6x%c?+8c; B) 3ax—6ax?—9a’x;

6) 10a%x—15a3—20a%x; r) 8a*b®—12a%b*+16a3b2.

670. Ykaxkute oOmmnii MHOMKHTENb IJIA BCEX CJIAraeMbiX CYMMBI ¥ BHIHECH-
Te €ro 3a CKOOKN:

a) 2a(x+y)+b(x+y); r) 9(p—-1)+(p—1)%

6) y(a—b)—(a—b); n) (a+3)*—a(a+3);

B) (¢ +8)—x(c+3); e) —3b(b—2)+ 7(b— 2)2.
671. IlpencTaBbTe Bhipa)keHVe B BHIE IIPON3BENeHNA ABYX MHOI'OYJIEHOB:

a) a(b—c)+d(c—b); r) (x—y):—a(y—x);

6) x(y—5)—y(5-y); m) 3(a—2)*—(2—a);

B) 3a(2x —T7)+5b(7 — 2x); e) 2(3—b)+5(b— 3)2.
672. PaszinoxkuTe Ha MHOMKHUTEN:

a) 8m(a—3)+n(a—3); r) T(c+2)+(c+2)5

6) (p*>—5)—q(p*—5); ) (a—b)*—3(b—a);

B) x(y—9)+y(9-y); e) —(x+2y)—4(x+2y)*

673. Besocuneauer npoexan nyte AB co ckopocthkio 12 xkM/4. BosBpama-
sicb 13 B B A, OH pasBuJ CKopocTh 18 KM/4 ¥ 3aTpaTuy Ha oOpart-
HBIM nyTh Ha 15 MUH MeHBIle, UYeM Ha NyTbk U3 A B B. CKOJIBKO KH-
JoMeTpoB Mexay A u B?

674. Pemute ypaBHEeHUE:
3x—5  8x—12 21—4x 8x+15

+ =0; - =2.

a) 2 7 9, 0) g 3 2
675. U3BeCcTHO, YTO 3HAUYEeHHWE BbIpa:keHus @ —b IIpM HEKOTOpPBIX 3HAUEHU-
six a n b pasno 0,5. Uemy paBHO IIpu Tex Ke a ¥ b sHadYeHUe BHIpa-

JKeHNnHA.
a)b—a; 6) ;1= B)(a-b%L ) G-a)5 ) (@-b5 e (b-a)?
676. 3anuminTe B BHUIE BbIPAKEHHS:

a) nmpov3BeJleHHe PasHOCTH @ U b M X CYMMBHI;
0) cymMmMy KBaapaToB a U b;

B) KBaApaT CyMMEBI a u b;

I') pa3HOCTH KBaJApaToB b u c;

n) Ky06 pasHocTH b u c¢;

€) cyMMy Ky60B b u c.

§& 10. NpownsBepgerHre opgHOYNEHa U MHOIroYynena [; 35
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KoHTpOnbHbLIE BONPOCHI

B ¥ CchopmynupyiiTe NPaBuno YMHOXEHWUS OHOYNEHA HA MHOTOYNEH.

Kakoe npeobpa3oBaHne Ha3bBaIOT Pa3NOXEHMEM MHOMOYNEeHa Ha MHO-
xurtenm?

Ha npumepe MHoro4wneHa 2xy—6x? o6bACHUTE, KaK BLINONAHAETCH pa3-
NOXEeHWe Ha MHOXUTENN BblHECEHUEM ODLWEro MHOXUTENs 3a CKOOKWU.

EXEl nPOMSBEAEHUE MHOrOYIEHOB

29. YMHOXEHMe MHOIrouNneHa Ha MHOrMo4YJieH

YMHOKUM MHOrowireH a+b Ha mHorouneH c+d. CocTaBuM Hpou3Befe-
HUEe 3TUX MHOTOYJIEHOB:

(a+b)(c+d).

O603HaunM IByuJieH a +b OyKBo#l x M mIpeobpasyeM MOJYYEHHOE IIpo-
u3BefeHNe 110 IIPABUIY YMHOMKEHUS ONHOWIEHA Ha MHOIOYJIeH:

(a+b)c+d)=x(ct+d)=xc+ xd.

B BreIpaskeHue xc+ xd moacTaBUM BMECTO X MHOroujieH a4 +b u cHOBa
BOCHOJIB3YEMCSH INPABUJIOM YMHOMKEHUS ONHOUWJIEHA HA MHOTOYJIEH:

xct+xd=(a+b)c+(a+b)d=ac+bc+ad+bd.
Hrax,
(a+b)(ct+d)=ac+bc+ad+bd.
I[IpousBeneHre MHOTOUNEHOB @ +b 1 ¢+ d MBI mpeaCcTaBuIu B BHJIe MHO-
rouwireHa ac+bec+ad+bd. 3TOT MHOTOWIEH SABIAETCA CYMMOH BCeX OmHOYJIe-
HOB, HOJYYAIOIUXCA IIpH YMHOMKEHHU KaxJaoro jieHa MHOrouileHa a+b Ha
KaKAblA 4ujleH MHorouieHa c+d.

Hponaneneﬂne JHOOBIX ABYX MHOTOYJIEHOB MOMKHO IIpeacTaBUTEH B
BHJle MHOI'o4JieHa.
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I[Ipy yMHOKEHUY MHOTOYJIEHA HA MHOTOUWIEH IIOJIB3YIOTCA TPABHUIIOM:
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YTOOBI YMHOMXKUTH MHOI'OYWJIEH HA MHOI'OYJEH, HYXXKHO KaXAbIN WieH
+ OJHOI'O MHOIrOYJIEHa YMHOXKMTHR Ha RaJKlIbIﬁ YJeH Apyroro MHOro-
I YjeHa M noJsyudeHHbi€ OPDOHU3BENEHHNA CJIOXKHUTD.
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3aMeTHM, YTO TIpH YMHOMKEHHU MHOI'OYJIEHA, COMEpPIKAINero 1 4YJIeHOR,
Ha MHOTOYJIEH, COIEPIKAIIMM /1 4JIEHOB, B IIPOM3BEAEeHUH (10 MPUBEAEHUA I10-
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NOOHBIX UJIEHOB) AOJIXKHO IOJYUHUTBCA Mn Uje-
HOB. O9THM MOKHO IO0JIb30BATBCA MAJA KOHT-
poJis.

B npeBHOCTH CIpaBeNJHBOCTH HEKOTOPBIX
PABEHCTB IIpH IOJIOMKUTENbHBIX 3HAYEHHAX
IepeMEHHBIX MATEMATUKH [OOKA3BIBAJAU TIeo-
mMerpudecku. Tak, BeJMKHUH rpedyecKkuil MaTe-
maTuk EBKiux B cBoem Tpaktate «Hauama» Puc. 68
(III B. po H. 3.) COpaBeAJIUBOCTb PABEHCTRA
(a+b)(ct+d)=ac+bc+ad+bd noka3pBaJl ¢ MOMOIIBIO UepTerka, n300parkeH-
HOro Ha pucCYyHEKe 68.

IHpumep 1. YMHOKUM MHorowrten 4x2+2xy—y? nwa mHorouneH 2x —y.
» Hmeem
(4x°+ 2xy — y?)(2x — y)=
=8x° +4x%y - 2xy? - 4x%y - 2xy? + P =8x*—4xy® + 3. <
IIpumep 2. Yopoctum mbipasxkenue (2a —3)5—a)—3a(4—a).
» Hmeem
(2a—3)(b—a)—3a(4—a)=
=10a-15—~2a%+ 3a—(12a - 3a?)=
=13a—15—2a?—12a+3a?=a%+a-15. <

IIpumep 3. Joxakem, UTO IIpu JIIOOOM HATYpPAJILHOM N 3HAUEHUEe BBIpaske-
Hua n{(n—5)—(n—14)(n+2) Kpatao 7.
» BrnimonHumMm npeobpas3oBaHUe:
n(n—5)—(n—14)(n+ 2)=
=n¢-5n—(n?—14n+2n—-28)=
=n2-5n—n%+14n-2n+28=7n+28="17(n+4).
IIpn snro6oM HaTypaJbHOM N IpousBegeHue 7(n+4) pesurca Ha 7,

a 3HAYUT, U 3Ha4YeHHe BhIpamKeHUsaA n(n—95)—(n—14)(n+2) memutcsa
Ha 7. <

IIpumep 4. lokaxkeMm, 4TO pPaBEHCTBO
(a+b)(a®—a?b+ ab?—b3)=(a—b)(a3+ a’b+ ab®+ b?)
SIBJISIETCA TOMKJAECTBOM, WJIM, KaK TIOBOPAT HHaudYe, AOKAYKEM TOMK-
JIECTBO.

» IIpeoOpasyem ofe uacTu paBeHCTBA:
(a+b)a®—a?b+ab?—b%)=a*—a®b+ a’b? — ab®+a3b—a?b?+ ab®— b* =

— a4 — b4;
(a—b)(a®+a?b+ab®+b3)=a*+a3b+a?b®+ab®—a®b— a?b®> —ab® — b=
=qi—- bl

§ 11. Npown3BeneHne MHOrOYNEHOB
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Tax kak JieBad U IpaBad YaCTH PABEHCTBA TOXKJIECTBEHHO PAaBHBI Of-
HOMY M TOMY K€ BEIPA’XE€HHIO, TO OHM TOMKJECTBEHHO PAaBHEI MEXKAY CO-
Goli. BHAUMT, HMCXOAHOE PABEHCTBO — TOMKAECTBO. <

HNHorna, mna Toro yToOBl AOKA3ATH TOXKJAECTBO, HPeoOpPa3YIOT JIEBYIO

4YaCTh PABEHCTBA B IPABYK WJIH IPABYK B JIEBYIO,

YnpaxHeHus
677. BrimonHNTe YMHOXKEHUeE:
a) (x+m)y+n); B) (a—x}b—y); ) (b—3)a—2);
6) (a—b)(x+y); r) (x+8)(y—1); e) (Catyl—1-y).
678. VYnpocTuTe BEIpaxXeHHe:
a) (x+6)(x+95); B) (2-y)(y—8); n) (2y—1)(8y +2);
6) (a—4)(a+1); r) (a—4)2a+1); e) (5x—3)(4 —3x).
679. IlpencraseTe B BHAE MHOTO4YJIEHA BHIDAXKEHME:
a) (m—n)(x+c); B) (a+3)(a—2); 1) (1—2a)(3a+1);
6) (k—p)(k—n); r) (5—x)(4—x); e) (6m—3)2—5m).
680. 3anumnTe B BuIe MHOTOWIEHA BBHIPpasKEHUE:
a) (x*+y)(x+y°); r) (5x*—4x)(x+1);
6) (m*—n)}(m?+2n%; 1) (a—2)(4a°-3a%);
B) (4a%+b%)(3a%—b?); e) (7p?—2p)(8p—5).
681. BrimosHHTe YMHOKeHHe:
a) (2x2—y)(x*+y); B) (115°—9)(3y —2);
6) (7x%+a?)(x%-3a?); r) (5a—3a®)(4a—1).
682. 3aMenuTe CTeNeHL MPOM3BEIEHMEM, & 3aTeéM TIPOM3BeJieHMe mpeobpa-

684,

685.

3yiiTe B MHOI'OYJIEH:
a) (x+10)% ©) 1—-y)% B) (Ba—1)%; 1) (5—6b).
IIpencTaBpTE B BHAe MHOIOYJIEHA BREIpaYKeHHeE:

a) (x%+xy—y¥(x+y); o) (a®—2a+3)(a—4);
6) (n®—np+p*)(n—p); e) (bx—2)(x*—~x—1);
B) (a+x)(a?—ax—x?); ®K) (2—2x+xH)(x+5);
r) (b—c)(b®—bec—c?); 3) By—@*—y+1).
3anpuIMTe B BUA€ MHOTOYJICHA:

a) (c2—cd—d?)(c+d); B) (4a2+a+3)a—1);
6) (x—y)(x?—xy—y?); r) (83— x)(8x%+x—4).
IIpencTaBbTe B BHAe MHOrOWIEHA:

a) y*(y+5)(y—3); B) —3b%(b+2)(1-b);

6) 2a*(a—1)(83— a); r) —0,5¢%2¢c—3)(4— c?).

IDHELEERVAE MHOronwneHsl
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686.

687.

688.

689.

690.

691.

692.

693.

694.

695.

696.

697.

3anHIINTe B BHIe MHOIOYJIeHa BBIpa’XKeHHe:
a) (x+1)(x+2)(x+3); 0) (a—1)(a—4)a+35).
YnpocTHTe BEIpaX<eHHe:

a) (8b—2)(5— 2b)+ 6b%; r) 5b%+ (a%+ 5b)(ab— b2);
0) (Ty—4)(2y +3)—-13y; n) (a—b)(a+2)-(at+b)a—2);
B) x%—(x%— 8x)(x+3); e) (x+y)x—y)—(x—1)(x—2).

3HayYeHH A KaKHX IepeMeHHbIX HaJo 3HATh, YTOORI HAWTH 3HAYCHHE BEHI-
paxxeHus (3a—2b)(2a—3b)—6a(a—b)+ 7ab? BribepuTe BEpHEIH OTBET.

1. IlepemeHHBIX @ B b

2. TonbKO mepeMeHHOHN a

3. Tonsko nepeMeHnHO# b

4. Hu opHO¥l 13 mepeMeHHEIX @ U b, TAK KAK 3HAYEHHE BBLIPDAKEHUS
He 3aBUCHUT OT 3HAYEHUH INepeMeHHBIX

3Has, uro a=3x—1, b=x+1, ¢c=2x+4, d=6x—5, npeacrasbTe B BH-
Je MHOrOYJIEHa C NMepeMEeHHOM X BEIpaKeHHe ac —bd.

Joxkarxute, 4TO Npu JOOG0M 3HAYEHUH X:

a) sHaueHNe BhIpaxkeHus (x —3)(x+7)—(x+5)(x—1) paBuo —16;

6) sHavenue BeIpaxkenus x*—(x?—7)(x%+7) pasuo 49.

JIOKaKuTe TOMIECTBO:

a) (c—8)c+3)=c?—5c—24; 6) m2+3m—28=(m—4)(m+7).
JIOKaKHTe TOAECTBO:

a) (x—3)(x+7)—13=(x+8)(x—4)—2;

0) 16— (a+3)a+2)=4—(6+a)a—1).

JlOKaKuTe, 4YTO 3HAYMEHNE BHIPAYKEHUS HE 3aBUCHT OT NEepeMeHHOM X:
a) (x—5)(x+8)—(x+4)(x—1); 6) x*—(x2—1)(x2%+1).

HokaxxkuTe, uTo BhIpaskenue (y—6)(y+8)—2(y—25) npu nwbom 3HAYE-
HUY }) NPUHUMaET TOJIOKUTENILHOEe 3HAYeHUe.

JIOKasxXuTe, YTO MPH BCeX IIEJLIX 71 3HAYEHUE BHIpA’KEHUS:

a) n(n—1)—(n+3)(n+2) nenurca Ha 6;

0) n(n+2)—(n—7)(n—5) nenurca Ha T.

ITyers a, b, ¢ 1 d — uyeThIpe MOCIeAOBATEIBHBIX HeYeTHRIX uucia. Jo-
Kaj)XUTe, YTO pa3HOCTh ¢d —ab KpatHa 16.

Pemure ypaBnHenue:

a) (8x—1)(5x+4)—15x2=17;

6) (1—2x)(1—-3x)=(6x—1)x—1;
B) 12— x(x—38)=(6—x)(x+2);

r) (x+4)(x+1)=x—(x—2)(2—x).

§ 11. MpousseseHUE MHOrOHNEHOB
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698.

699.

700.

701.

702.

703.
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 704.

705.

706.

707.

HaiignTe KOpeHb ypaBHEHUS:

a) 5tx?=(x+t1)(x+6);

6) 2x(x—8)=(x+ 1) 2x—3);

B) (83x—2)(x+4)—3(x+5)(x—1)=0;
r) x2+x(6 —2x)=(x—1)}2—x)— 2.

Jlokakure, 4uTO:

a) mpu Jo60M HaTypajJbHOM 3HAYEHUH N 3HAUEHHEe BhIPAXKeHHS
n(n+5)—(n—3)(n+2) kpatHo 6;

0) npu A10O0M HATYpPAJBHOM 3IHAYEHHUHM N1, OOJipIIEM 2, 3Ha4Ye€HHE BEI-
pamxenusa (n— 1)} (n+1)—(n—7)(n—5) kpatHO 12.

HaiinuTe Tpu mocjienoBaTeIbHbIX HATYPAILHEIX YNCA8, €CJIM U3BECTHO,
UTO KBaJApaT MEHBIero U3 HUX Ha 65 MeHbLIIe mpoM3BeneHHA ABYX OC-
TABLHBIX.

Tpu mocjyenoBaTeIbHEIX HEUYETHRLIX YIMCJA TAKOBBI, YTO €CJIM M3 MPOM3-
BeeHUA ABYX OOJBINUX YKCeJ BhRIYECTh HPOM3BEeHNE OBYX MEHBIINX,
TOo moJqyunTca 76. Haitnure 3Ttu umncia.

IlepuMeTp npaMoyroavHNKa paBeH 70 cM. Ecin ero AjuHy yMeHBIINUTH
Ha 5 CcM, a HIUPUHY YBEJMYHUTH HA 5 CM, TO IJIOINAAL YBEJIUYUTCH
Ha 50 cm?. Haligute AjMHy ¥ IIHMPHUHY HNEPBOHAYAIBLHOTO MNPAMOYTOJb-
HHUKA.

CropoHa KBazpaTa Ha 3 CM MeHbLIE OJHOIl M3 CTOPOH NPAMOYTOJIbHU-
Ka M Ha 2 cM OoJblile fApyroi ero croponsl. HaligznTe cTOpOHY KBaj-
paTa, ecam M3BECTHO, YTO MJIOMaibp KBaapata Ha 30 cm? MeHbllle mio-
maay OpAMOYIOJLHHKA.

JJis1 BHINOJIHEHHSA MJIAHOBOTO 3aJJaHUA K OIpeIeJIeHHOMY CpPOKY Opm-
rajga pabounx OoJyKHa ObLJIa M3roTOBRJIATH exernHeBHoO 54 neranu. Ile-
PEeBRINOJIHAA NJaH Ha 6 netaneit B AeHb, OpuUraja y»Ke 3a OOUH [EHb
10 CpOKa He TOJIbKO BRITIOJIHWJIA ILJIAHOBOE 3aJaHHEe, HO M H3roTOBH-
aa 18 pgeraneit ceepx maaHa. CkoJbKO nHe¥ paborasia Opuraga?

TpakTopHaa Opuraja no/KHa OblIa MO IJAHY BCIAXHWBATH €yKEIHEB-
HO 112 ra. IlepeBnimosiHfAs mJjaH Ha 8 ra B JeHL, Opuraja yixe sa
IEHb 1O CPOKAa 3aKOH4YMJa HaxoTy. CKOJBKO I'eKTapoB HYYKHO OELIO
BCHaxaTh Opurane?

Pemnte ypaBHeHHeE:
x—2 2 3x—-2 2x—5 _x+1
a) 5 —3 6 0) 1= .

4 3
IIpounTa¥iTe BhIparxkeHuUe:
a) a®+b%; 6) (a+b)% B) a®—b? r) (a—b)?.
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30. Pa3noxeHve MHOroudsieHa Ha MHOXUTEenu
Crnocobom rpynnupoBKU

MBI mO3HAKOMMJINCEH C Pas3jlO’KE€HHeM MHOrOYJIEeHaA HA MHOXKUTENN CHO-
coO0M BBIHeceHHUs OOIero MHOXKHTeNA 3a cKoOKM. MMHorpa yaaerca paasino-
JKUTH MHOTOYJIEH HA MHOMKHTEIH, UCHOJIb3ysd APYroil cmoco® — rpynnHpoB-
KY €ro 4JIeHOB.

IIpumep 1. Pazno)xXuM Ha MHOXKHUTENN MHoOroujeH ab—2b+3a—6.

» CrpynonupyeM ero ujeHbl Tak, 4uTOOBI CJlaraeMbleé B KaMKAOM rpynmne
MeJ O0OH{MHM MHOYKHTEJh:

ab—2b+3a—-6=(ab—2b)+(3a—6).

B nepBo#i rpynne BbhIHECEM 38 CKOOKM MHOXHTeJL b, & BO BTOpOH —
MHOXXUTEJh 3:

(ab—2b)+(3a—6)=b(a—2)+3(a— 2).

Ranc,u;oe cllaraemoe I'IOJIY"»{I/IBU.IeI‘OC.ﬂ BhIPAXXEeHNd IHMeeT MHOXUTeJb
a— 2. BriHeceM 3TOT 00U MHOXKHUTEJNHL 384 CKOOKM:

bla—2)+3(a—2)=(a—2)b+ 3).
Hrax,
ab—2b+3a—6=(a—2)(b+ 3).

PaznoxxeHue MHorouJsieHa ab— 2b+3a—6 Ha MHOMXKUTEJIHN MOXKHO BBINIOJI-
HUTH, 'PYOOUPYSA €ro 4JieHkl MHave:

ab—2b+3a—6=(ab+3a)+(—20—-6)=
=a(b+3)—2(b+3)=(b+3)a—2).

IIpumep 2. PaznoyxyuM Ha MHOXUTENN MHoro4dileH ac+bd—bc—ad.

» CrpynnupyeM INepBHI 4JleH MHOIOYWJIEHA C¢ TPEeTHBHMM M BTOPOM € 4eT-
BepThHIM. B niepro# rpynne BbIHECEM 3a CKOOKM MHOXXUTENh C, & BO BTO-
poit — MHOXUTensL —d. [lonyuyum

ac+bd —bc—ad=(ac—bc)+(bd—ad)=
=c(a—b)—d(a—b)=(a-b)(c—d). <

IIpumep 3. Paznoxxum HA MHOMKUTEJ M TpexusieH a?— Ta+12.
» IIpencrasum — 7a B BHZle —3a—4a U BBHINOJHUM IpYNNHPOBKY:
a’—Ta+12=a?—8a—4a+12=(a?—3a)+(—4a+12)=
=a(a—3)—4(a—3)=(a—3)(a—4).

Croco0, KoTOPBII MEI OPUMEHUJH B mpuMepax 1—3 aJiAa pasioxKeHus
MHOT'OUJIEHOB Ha MHOXKHTEJM, Ha3bIBAIOT Cnoco6om zpynnupoeku.

§ 11. MpouseepeHne MHOrO4YNeHOB
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Ynpaxyeuus

708. IlpeacraBbTe B BHE NPOM3BEeNeHHA MHOTO4YJIEHOB BBLIpaXKEHUE:

a) x(b+c)+3b+3c; B) p(c—d)+c—d;

6) y(a—c¢)+5a—>5c¢; ry a(p—q@)+q—p.
709. PasznoxnuTe Ha MHOMXUTEJIH MHOTIOYJIEH:

a) mx+my+6x+6y; r) axtay—x—y;

6) 9x+ay+9y+ax; n) 1-bx—x+b;

B) 7a—Tb+an—bn; e) xy+2y—2x—4.
710. Pa3noxxuTe HA MHOKHTEJIN MHOTOYJIEH:

a) ab—8a—bx+8x; B) ax—y+x—ay;

0) ax—b+bx—a; ) ax—2bx+ay—2by.
711. Pa3noxXuTe Ha MHOMKHTEJIH MHOTOYJIEH:

a) x®+x%+x+1; 1) a®—ab—8a+8b;

6) y¥*—y*—yi+1; e) ab—3b+b%—3a;

B) a'+2a®—a—2; ) 11lx—xy+ 11y —x%;

r) b%—3b%1—2b%+6; 3) kn—mn—n?+mk.
712. IlpencraBbTe B BHAEe NPOU3BENEHNA MHOI'OYJIEH:

a) mn—mk+xk—xn; B) 3m—mk+3k—Ek%

6) x2+7x—ax—"Ta; r) xk—xy—x2+yk.

713. HaiigyiTe 3HaUYeHHE BBIPAYKEHUS:
a) p’¢°+pq—q*—p® opu p=0,5 u q——05
6) 3x%— 2 —6x%y%+xy npu :Jc—3 u y-
714. YeMy paBHO 3HauYeHHE BEIPAXKEHUS:
a) 2a+ac®—a’c—2c npu a=l% u c=“1-§;
0) x’y—ytxy?—x npu x=4 u y=0,25?
715. JlokaxuTe TOXKAECTBO:

a) ax—ytx—ay=(x—y)a+1)
0) ax—2by+ay— 2bx=(a— 2b)(x +y).

716. IlpeacraBrTe B BHAE NPOM3BENECHUA:

a) ac®—ad+c®—ecd—bc%+bd; B) an®+cn?—ap+ap®—cp+cp
6) ax?+ay®*—bx>—by?+b—a; r) xy2—by?—ax+ab+y?—a.
717. Pas3noKuTe HA MHOMXHTEJH MHOIOWYJIEH:
a) xy+x+xy®+y+2xy+2; 6) x2—xy+x—xy*+yd—-y°.
718. Pa3noKuTe Ha MHOMKHTENIH TPEXUJIEH:
a) x2+6x+5; B) a’—5a+4;
6) x2—x—6; r) a2—6a—16.
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719. Yucsio Kopos B craje Bo3dpocio Ha 60 rosos, a B CBA3H ¢ yJYYIIEHH-
€M KOpMOBOM 0ashl yJ0M MOJIOKAa OT OAHOM KOPOBEI BO3pOC B CpenHEM
¢ 12,8 n B geus a0 15 1. CKOABKO KOPOB CTAJ0 B CTaje, €CJIH exKe-
IHEBHO CTaJu moJy4aTh Ha 1340 i Mosoka Oojblle, YeM paHbIe?

720. PemnuTe ypaBHeHHe:
a) 4—x(x+8)=11-x% 6) 4x(3x—1)—2x(6x+8)=5.

721. 3amnuinKTe B BHIe BHIPA’KeHUA:
a) KBaJjpaT pa3HOCTH X H U;
0) Pa3HOCTL KBAJPATOBR X M U;
B) CYMMy uHcJjia 8 M OpPOM3BeAeHUA a U b;
I') pa3HOCThL YMCJa 7 M YABOEHHOrO IDOM3BENEeHUSA a M b.

KOHTpOﬂ bHbLI€ BOMPOCHLI

B Chopmynupyiite NpaBuno YMHOXEHUS1 MHOFOYNEHA HA MHOrOYNEH.

B Ha npumepe mHorouneHa ab—2b+5a— 10 o6bsiCHMUTE, KaK BbilONHAET-
CA PA3NOXEHWE MHOroYNeHa Ha MHOXUTenn cnocoboM rpynnMpPOBKN.

Hnsa mex, kmo xovem 3Hambv Goavuie

31. [leneHne ¢ OoCTarkom

BaM HEOJHOKPATHO NPUXOAHJIOCHE BCTPEUYATHCHA CO CIYUYAAMM, KOIJIa IPH
JeJIeHHH OfHOI'0 HAaTypaJLHOT'O YHC/a Ha Apyroe nojyvyaerca octaTox. Ha-
npuMep, Opu gejieHun ymciaa 143 Ha 7 B uwacTHOM noaydaerca 20 u B oc-
TaTKe 3:

143:7=20 (oct. 3),

OPHYEM OCTATOK 3 MEHBIIe [eJINTeNd.
Eciun n3 143 BhivecTs 3, TO NOJIiyueHHAs pPasHOCTh OyaerT AeIUTHCH
Ha T:

143—3="7-20.

B ToM ciyuae, Korpa OfHO HATYPAJbHOE YHCJIO AEJHTCHA Ha Apyroe 0ea
OCTATKA, YCJIOBHJIHCH CHYUTATH, YTO OCTATOK pPAaBEH HYJIIO.

Boo01ge uuciio r Ha3hIBAETCA OCTATKOM OT AejieHus HaTypaJBbHOI'o YKC-
Jla 4 Ha HATYPaJBbHOE 4Yuciio b, ecji BHLIMTOJHAIOTCA ABA YCJIOBHUA: 4 —r Je-
aurca Ha b u 0<r<b.

IOnsi rex, KTO xoveT 3HaTbh Bonblue
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OnpezesieHre OCTaTKa, MPUHATOE AJIA HATYPAJBHBLIX YMCeJI, HepeHOCHUT-
cA Ha CJyd4ail, KOorga JejiMMoe fIBJIfieTCH IIeJIBIM YHCJIOM, & AeJINTeNIb — Ha-
TYPaJLHBIM YHCJIOM.

Ilesioe yKCyI0 r HA3BIBAIOT OCTATKOM OT JEJIEHWA IeJIOr0 4YHcjia a
H& HATYpaJLHOE YHCI0 b, eciM PasHOCTL a—7r [AEJIHTCA Ha b H
0<r<es.

AN - SPBu R PIE TG ¢ Sy SN TSI VY A, T T § 1 AT Y iAW SO oA - > Rbaren

E ot L

OGo3HAYNE YACTHOE OT AejieHusi a—r Ha b OyKBoH ¢, mOJIyuuM, YTO
a—r=bq.
Orciona
a=bqg+r, rne 0<r<b.
Hanpumep:
—13=5-(—3)+2, upuuem 0<2<5,

YacTHoe OT fejieHMA yKcja —13 Ha 5 paBHO —3, a OCTATOK paBeH 2.

IIpu pemieHmmu 3ajay IMPOKOEe NPHMEHEHNe HAaXOAHT CJenylolnee yT-
Bep)KIeHue:

Jlna soboro 1mesioro 4Yucjia @ WM HATYPAJBLHOro b CymmecTByeT eauHCT-
BEeHHAA Iapa LeJILX Yucel ¢ U r, TAKUX, 4TOo a=bq+r, rane 0<r<b.

B cnpaBenJIMBOCTH 3TOrO0 YTBEPXXKAEHHA MOXXHO yOefuThCsA, OoOpaTHB-
HINCh K KOOPAWHAaTHO# mpsaMoii. IlycTs Ha KOOpIZHMHATHOM HpAMOM OTMeye-
Hbl 4HKCJIa, KpaTHble b (puc. 69). OHM pa3duBalOT KOOPAMHATHYIO IPAMYI)
Ha OTPE3KU, KOHIAMH KOTODBIX SBJAKTCA TOYKM ¢ KoopauHaTaMu bg u
b(g+1), rne ¢ — 1enoe uuciao. JIaMHA KaXJOro M3 3THX OTPE3KOB paBHA b.
ITpousBosibHOEe uYMCJIO @ M300pa)kaeTcsi TOYKOM, KoTopas JIMOO cOBIajaeTr C
JIeBEIM KOHIIOM OTpe3Ka, OrPAaHHMUYEHHOr'o TOYKaMH C KOoopAMHaTamMu bg u
b(g+ 1), nnO0 HAXOAUTCHA BHYTPH 3TOro OTpe3xka. B mepsomM ciyuae a=bq,
T. €. a=bg+0, a Bo Bropom a=bqg+r, rae 0<r<b. Takum ob6pasom, B JIO-
0oM ciayuae Ha¥MaeTCss eAWHCTBEHHAasA Mapa 11eJbIX Yucesl ¢ M r, TaKasi, 4YTO
a=bqg+r, rne 0<r<b.

a

L 3 ] $ 4 :
1 J I I ! 1

4 -3 -2 -b 0 b 2 3b 4b
Puc. 69

Ry

Ha pesleHMN ¢ OCTaTKOM OCHOBAHELI Pa3jiMuYHble paszOHeHNA MHOXKECTBAa
eJIBIX YKceJl HA KJacchl, T. €. HA MOAMHOMKECTBA, He HMeIoIe O0IUX 3JIe-
MEHTOB.

Hanpumep, OpHu gejleHMH 4YHCJIa HA 38 MOryT HOJYYHUTBCA ocTaTKm 0,
1 1 2. COOTBETCTBEHHO MHOJKECTBO ITeJILIX 4YMCeJ MOXXHO pas3OHTL Ha TpH
KJacca:
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MHOKEeCTBO umncesl Buaa 3k,
MHOJKeCcTBO uHceJ Bupga 3k+1,
MHOJKeCTBO 4Hces Bupaa 3k + 2,
rne k — IjeJyioe 4MCJIO.
AHAJIOr’MyHO, HCXOAA W3 OCTATKOBR OT JleJIeHHS IleJIoOr0 4YHcJja Ha 5,
MHOKECTRO IT€JIBIX UMCEJI MOYXHO pa3buTh HA NATH KJIACCOR:
MHOYKeCTBO 4yHncell Bujaa bk,
MHOKECTBO 4uces Bupa S5k+1,
MHOJKeCTBO uHceJl BMaa S5k+ 2,
MHOJKeCTBO uucell Buaa 5k+ 3,
MHOKECTBO uucell Buga S5k+4,
rae £ — Ijejioe 4HCJIo.
IIpumep. JlokaXkeM, 4TO ecjM Ilejible YuCJa ¢ U b HaloT OpH OeJleHUH
Ha 3 OJUHAKOBLIE OCTATKM, HE paBHBIE HYJIIO, TO YHCJ0 ab—1 pgennrtcs
Ha 3.

» Ilo ycioruo umcia @ 1 b JaoT IIPHU AeJIeHUHM Ha 38 OOAMHAKORBEIE OCTATKH,
He paBHble HYJIIO. 3Hayut, Jubo a=3k+1 u b=3p+1, aubo a=3k+
+2 u b=3p+2, rme k u p — nennle yucCiA.

B mepBOM M3 3TUX CJIy4yaeB HMMeeM

ab—1=@Bk+1}3p+1)—-1=9kp+3p+3k+1-1=9kp+3p+3k=
=3(3kpt+ptkE).
Bo BTOpOM ciyuae mMeeM
ab—1=(38k+2)8p+2)—1=9kp+6p+6k+4—1=
=9kp+6p+6k+3=3(3kp+2p+2k+1).

Takum o006pa3oM, B KasKIOM M3 pPacCMOTPEHHEBIX cJiy4aer 4ucjo ab—1
penutca HA 3. <

YnpaxHeHun

—_

1722.] HaiizUTe yacTHOE M OCTATOK OT HeJI€HUS:
a) 138 Ha T; 0) —16 Ha 3; B) —4 Ha 5,

[728.] Hatigute HamGonbliiee 1e0e OTPULATENLHOE YMCIO, KOTOPOE LIPH Oe-
Jerun Ha 11 paer ocraTok 1.

1724.! VRaskuTe Bce IleJble YKCJIA @, YAOBJIETBOPAIONINE IROMHOMY Hepa-
BeHCTBY —12<a<12, xoTopnle OpHu AeJeHUU HA 7 [AIOT OCTATOK 3.

1726.] [Ipu nemenun nesoro umesna m Ha 35 B ocraTke nmonyumsm 15. He-
JUTCHA JU uucao m Ha 5? Ha 77

;7_3’_7__,} IIpu peseHUMM HATypaJibHOI'O 4YHCJIAa @ Ha HaTypajJbHOEe 4YHcio b B
YACTHOM HOJIYYMJIH ¢ M B ocTtatke d. MoryTr iau Bce uncia a, b, ¢ u
d OBITH HEYEeTHBHIMU?
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[728.] Iloraxure, UuTO €cay Iesble YMCiaa a U b Tpy feseHVM Ha 3 JAIOT pas-
JNYHBEIe ocTAaTKM (OTJIMYHBIE OT HYJIfI), TO umcio ab+1 genurca Ha 3.

BepHO 5, YTO IpHM JIOOHIX IIeJIBIX 3HAYEHUAX @ M b IpOM3BefeHHe
ab(a+b)(a—b) penurca Ha 37

IIpH menenuu nejoro umcia a Ha 12 mosnyuaercs ocratox 5. Kakoi
OCTATOK NOJYYHTCA OPH [eJieHUH 3TOro yucja Ha 47

OnHO M3 OBYX IeJIBIX 4yMce) OpH JOejleHMM Ha 9 gaeT ocTtaToK 7, a
Ipyroe gaetr octaTok 5. Kako#l oOCTaTOK TOJYYHTCA HOPH [eJleHHH Ha
9 nx npousBegeHUA?

HaiignTe Ilejioe 4HMCIIO, KOTOpoe Kak IIpH HeJleHMH Ha 5, TaKk W IpH
IeJleHUW Ha 7 ZigeT ocTaToK 1, mpuueM mepBoe 4acTHoe Ha 4 GoJbile
BTOPOrO.

IokakmnTe, uto npomssegenue n(2n+1)(7n+1) gemurtca Ha 6 npu Jio-
0oM HaTypaJbLHOM 7.

AdononunrennHbie ynpaxHeHms K rnase IV
K naparpacdy 9

734.| HaligyTca sy TakHe nejible 3HAUEHUA X, TPH KOTOPBLIX 3HAYEHHE MHO-
rouJjieHa:
a) 2x2+6x+ 8 oxaxeTcHd YETHBLIM YMCJIOM;
6) x2+x+ 2 oxakeTcA HeyeTHBIM uYmnciioM?

735. PacooyioskuTe MHoOrowieH 3ax?— 6adx+8a%— x3:
a) II0 BO3PACTAIOL[MM CTEeNeHAM IMepeMEeHHOM X;
6) 110 YOLIBAIOIUM CTEleHSAM IlepEMEeHHOM a.

736. IlpencrasbTe B BHAEe MHOIOYJIEHA:
a) (—2x2+x+1)—(x2—x+T7)— (422 +2x+8);
6) (3a2—a+2)+(—3a%+3a—1)—(a®—1);
B) 2a—3b+c—(4a+Tb+c+3);
r) 2xy—y*+(y*—xy) — (x> +xy).
737. ¥YrpocTuTe BEIpAXKEHUE:
a) (1—x+4x%2—8x%)+(2x3+x2—6x—3)— (bx®+ 8x?);
6) (0,5a—0,6b+5,5)—(—0,5a +0,4b)+(1,3b —4,5).
738. JloxakmuTe, uTO BhipaikeHne A+ B—C TOXAECTBEHHO PaBHO BbIpake-
Huio C—B—A, ecoimt A=2x—1, B=3x+1 u C=5x.

739. Kakoii MHOro4eH HY}XHO BbIY€CTh M3 MHoroujeHa y2z—5y+ 1, 4To6bl
Pa3HOCTEL ObLiIa TOXKIECTBEHHO paBHA:

a) 0; 6) 5; B) y%; r) 4y2—y+77
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740. Jloxaxure, 4yTO NPH JIIOOOM 3HAUEHWM X PA3HOCTH MHOI'OUJIEHOB

8. 4.1 5 1, 2 5 4_ 3_ 2 _3
14x 8% 14x +5x+ R 0,75x*—0,126x°— 2,25x%+0,4x =

NOPpYHHIMAaET MHOJIOKHUTEJIHLHOE 3HAYEHUE.

741. oxkaxxute, uTo mpH JIOOOM 3HAYEHNN A CYMMa MHOTIOYJIEHOB

5 __ 1 3__,2__ __3_5_.2_4 .33
1,6a 13 -3,4¢°—a“—1mn 15a 3a+35a

OpUHNMAaET OTPHUUATeJIbHOe 3HaY€HHE.

742. Banuck abc o3HAUAET 4YHCJIO, B KOTOPOM a COT€H, b [eCcATKOB M C enu-
HUIl. ITO YHCJO MOYKHO NpPEACTABUTHL B BHIE MHOro4JjieHa
abc=100a +10b+c.
Hanpumep, 845=100-8+10-4+5.
IIpencraBbTe B BUAE MHOrOYJIieHa YHCJIO:
a) xy; 6) yx; B) aOb; r) abed.

743. IlpencTaBbTe B BHAE MHOTOYJIEHA M YIPOCTUTE IOJYYUBIUYIOCH CYMMY
WJIN Pa3HOCTh:

a) a_gé+gl;21-; 6) El?)?+b_c; B) abc —ba; r) abc—ac.
JTokaxuTe, 4TO:
a) cymMMa yuces ab u ba _KpaTHA CyMMe & M b;
0) pa3HOCTH YHCEeI ab u ba KpaTHa 9.
745. PeinuTe ypaBHeHUe:
a) (4—2x)+(5x—3)=(x—2)—(x+3);
6) 5— 3y (4—2y)=y—8- (y*l),
B) 71— l—a +(—a 5-) 2a + (2 -—a)
r) —3,6 (1,5x+1)=—4x— 0,8 (0,4x—2).
746. HalimuTe yeThIpe YmCJa, NPONOPLHUOHAJIBLHBIE umcjaaM 2, 4, 5 u 6,

€CJIM PasHOCTh MEKJIy CYMMOM ABYX IIOCJE€IHUX M CYMMOM ABYX Iep-
BBIX 4YMcCeJi paBHa 4,8.

Eciy K 3alyMaHHOMY YMCJIy NPUIKCATE CIIPABA HYJb U Pe3yibTaT BhHI-
yecTh U3 uncya 143, To mojJiyynTcs yTpPOeHHOe 3alyMaHHoe umcio. Ka-
KO€e YHCJO OBIJIO 3ajyMaHO?

E

Eciu K gaHHOMY 4YMCJly IpPUOMCAThL clpaBa nuMpy 9 M K NONy4yeHHO-
MY 4YMCJY NpuOaBUTH yABOEHHOE AAHHOE UHCJIO, TO cyMMa OymeT pas-
Ha 633. Haitgure mannoe uucJo.

K TpexsHauHOMY uUmMCJIy cjeBa mpunucamu mudpy 5 ¥ M3 NoJiy4yeHHO-
ro derhbipexsHauyHoro umciaa Beluau 3032. ITosyuyusace pasHOCTh, KO-
Topaf GoJiplre TpexsHauHoro umcia B 9 pas. Haitnure sT0 Tpex3Hau-
HO€ 4YHCJIO.

JononHutensHble ynpaxXHeHus
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[750.] Tpexsuaunoe umcio okauwuuBaerca wudpoit 7. Eciu sty uudpy nepe-

751.

752.

753.

754.

755.

756.

757.

CTABUTh HAa IIepBOE MECTO, TO YHCJIO yBeauuuTcsa Ha 324. Haiiaure 3ato
TPEX3HAYHOE YHCJIO.

K naparpady 10

ITIpeobpasyiiTe IIpou3BeIeHNE B MHOT'OWIEH:

8) (x'+ T2y =5y )(~0,2xy2); ) (57— b+ =bici— =c°)(—~ 30bcY).
¥YropocTuTe BBIpaXKeHHUE:

a) 5(4x?—2x+1)—2(10x2—6x—1);

6) 7(2y*—5y—3)—4(3y* — 9y —5);

B) a(3b—1)—b(a—3)—2(ab—a+b);

r) x¥(4-y?) +y?(x2—T)—4x(x— 3).

[JoraxkuTe, UTO IpH JIOOKIX 3HAYEHUAX liePEMEHHOI 3HAYEHHe BHIpa-

JHKEHMSA:
a) 3(x2—x+1)—0,5x(4x—6) sIBASETCA NOJOMKHUTEJILHBIM YUCJIOM;

6) y2+y—y?)— %(6 +3y+1,5y%) ABAsieTCs OTPUIATENBHEIM YHCJIOM.

Pemure ypaBHeHue:

o fy+2)-s=1lsu-3) p Byt _s

6) 7(2y—2)—2(3y~- 3,5)=9; e) 1-6x 2x+19 23_2x

2 12 3
B) 21,5(4x—1)+8(12,5—9x)=82;
r) 12,5(3x —1)+132,4=(2,8—4x)-0,5;

HOBa cocyza GBI HAIOJHEHHI paCcTBOPaMM COJIM, MPHYEM BO BTOPOM
cocyjZie COAEPIMAJNIOCE Ha 2 Kr 0oJiblle pacTBOpa, 4eM B nepsoM. Kowu-
LIEHTPaLMA COJU B IIePBOM pacTeBope coctasisaa 10%, a Bo BTopoM —
30% . Ilocye TOro Kak pPacTBOPH CJHJM B TPETUH COCYA, HOJYYHIH
HOBBI pacTBOP, KOHLEHTpallMs COJM B KOTOPOM OKasajlach pPaBHOM
25% . Cxoabko pacTBopa OBLIO B IEePBOM COCYl€ IEPBOHAYAJIBHO?

B nepByio Opurazy IpuUBe3aN pacTBOpa meMeHTa Ha 50 Kr MeHbIle,
yeM BO BTOpyIO. Kaxkjwlii yac paboTwkl nepBasi Opuraja pacxopoBaJa
150 kr pactBopa, a Bropad — 200 xr. Yepes 3 u paGoTel B IepBOM
6purajie ocrajiock pactsopa B 1,5 pasa OoJjibllle, 4eM BO BTOPOIA.
CroJLKO pacTBOpa NMPUBE3JH B KaXOyio Opurany?

Pacctosinme mexxnay npuctauamMu M u N pasuo 162 kM. Ot npucra-
HU M oTollesn TEmIOXOA €O CKOpocThic 45 KM/u. YUepesz 45 MuH oOT
npuctanu N HABCTPEUY €My OTOMIeN APYrod TEIJIOXOM, CKOPOCTL KO-
Toporo 36 xm/4. Yepe3d CKOJBLKO 4YACOB NOCJE OTHPABJEHUS IIEPBOTO
TENJ0X04a OHM BCTPETATCH?
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758. OT npuctanu A OTOIIEJ TeILIoXon co cKopocThio 40 kKm/u. Yepes
1 .
1, 4 BCTlen 3a HUM OTOLUET APYTOH TEIIOXOX CO CKOPOCTBIO 60 KkM/4.

Yepes CKOJBKO 4aCOB IOCJIe CBOETO OTIIPABJEHUA M HA KAKOM pPaccTo-
SSHUU OT A BTOPOH TENJIOXOH HOTOHUT IePBhIiH?

1759.] M3 ropona A B ropox B ogHOBpeMeHHO OTIpaBIAIOTCH gBa apTobyca.
CxopocTts oxHoro u3 Hux Ha 10 KM/4 HoJbille CKOPOCTH Apyroro. Ye-

1 o
pes 35 4 ofuH aBTOOyCc npuuien B B, a apyro#n Haxomwics or B Ha

1 -
PaCCTOAHNY, PABHOM o PACCTOSIHUS MEXNIY A u B. Haiiiute CKOpPOCTU
aBTOOyCOB M paccTosaHue or A no B.

[760.] Iz A B B ofHOBPEMEHHO BBIEXAJH [JBA MOTOLHUKJLCTA. CKOPOCTH Of-
Horo u3 HuX B 1,5 pasa 6osiblite cKOopocTH Apyroro. MOoTouuKJINCT, KO-
TOPBIA HepBBIM NpubELT B B, cpa3y e ornpasuica obpatHo. Ipyroro
MOTOLMKJIVCTA OH BCTPeTUJ uepe3d 2 u 24 MUH IIOcJie Bble3ga u3 A.
Paccrosanue mexay A u B pasuwo 120 kM. HalinuTe CKOpOCTH MOTO-
IIMKJINCTOB N PacCTOSHNE OT MeCTa BCTpeuH 10 B.

761. 3a 4 4y KaTep NPOXOLUT IO TEUEHHIO paccTosiume, B 2,4 pasa 6osblee,
yeM 3a 2 4 IpPOTHB TeuyeHus. KakoBa CKOpPOCTH KaTepa B CTOAYEH BO-
Jie, ecJi CKOpPOCTh TeueHus 1,5 km/4?

762. 3a 6 4y xarep NpPOXOAUT o TedeHuio Ha 20 KM MewbIlle, yeMm 3a 10 4
npoTuB TedeHus. KakoBa CKOpPOCTH TeYeHHH, €CJIM CKOPOCThH KaTepa B
crosiveii Boge 15 Km/u?

763. KoomepatTus HaMeTUJI U3TOTOBUTHh MNapTHI0O MYMKCKHX COPOYEK 3a
8 nueii. Brinyckas B feuwb Ha 10 copouek GoJibllle, yeM IpeproJjara-
JIOCh, OH BBIIIOJIHUJI ILUIH 34 OAUH JeHb 0 cpoxa. CKOJBKO COpPoYeK
B JeHb HAOJI3KeH ObLJI BHINYCKATL KOOIEPATHUB?

:764.| Ha aneBaTop moctymmwio 1400 T mimenmusbi ByX coproB. Ilpu obpa-
6OTKe IIeHHULE OJHOTO COPTa OKA3aJ0Ch 2% OTXOROB, a APYTOro COp-
Ta — 8% o0TxoA0B. YucTo¥M mieHuilbl noJay4ymioch 1364 1. CKOJIBKO
IIIEeHUIBI KAMXIOTO COPTa MOCTYNMJIO HA 3JIeBaTOp?

765. Bpuraga npeanosarasna youpare 80 ra nmieHuubl B AeHb, UTOOBI 3a-
KOHUNTHL paboTy B HaMeuyeHHBIH elo Cpok. PaKTuYeCKu B JEeHBb OHA
youpasaa Ha 10 ra GoJsiblile, M MO3TOMY 34 OAMH JeHL JO CPOKAa € oc-
Tagock yopates 30 ra. CKOJIbKO TeKTapoB NIIeHHIB JOKHAa Oblja yo-
pats Opuraaa?

1766.] B BomuEBIl pacTBOp com Maccoii 480 r mobammau 20 r comu. B pe-
3yJLTAaTe KOHLEHTpAIUsA PACcTBOpa MHOBHICKHJIACh Ha 3,75%. CKOJBKO
cosu OBLJIO B pacTBOpe MEPBOHAYAIHLHO?

767. Paznoxure Ha MHOMUTEJU:

a) a?®—a'%+ab; 6) b0+ b0 — 20,

Jononnntenbhuie ynpaxHenns
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768. Hokaxure, 4TO:

a) 7'+ 7 pgemurca ua 50;

6) 53— 5% genurca ma 100;

B) 25°+ 57 pesurca ma 30;

r) 27— 9" genurcs wa 24;

n) 1213-12124+ 12" pesmmrca Ha 7 u Ha 19;
e) 11°—118+4+117 penurcst Ha 3 u Ha 37.

769. PazjoxnTe HA MHOYUTEJIN:
a) (a—3b)(a+2b)+ Ha(a +2b); B) 7a%(a—x)+ (6a?— ax)(x—a);
6) (x+8y)}2x— 5b)—8y(2x— 5b); r) 11b3(8b—y)—(6y— 3b%)(y — 3b).
770. Halifute 3HaueHune BBIpAKEHHUA:
a) bex+¢2 npu x=0,17, ¢=1,15;
6) 4a®2—ab npn a=1,47, b=5,78.

771. Pemmte ypaBHeHUE:

a) 1,2x2+ x=0; B) 0,5x2—x=0; o 1,6x2=38x;
6) 1,6x+x%=0; r) bx?=x; e) x=x2.
772. BriHecuTe 3a CKOOKH YHCHOBOM MHOMKHUTEJb:
a) (8a+6)% B) (Tx+7y)% 1) (5¢—30)%
6) (12b—4)3; r) (—3p+6)3% e) (2a— 8)".
Hoka)kure, yTO 3HAUEHHE BHIPAXKEHUSA a’—qg KpaTHo 2 mpu Jo60M Le-
JIOM a.

[774.] JorkaxkuTe, 4YTO ecjid K LEJOMY YHCJIy NpubaBUTHL €ro KBajapaT, TO HO-
JydYeHHasi cyMmMa OyAeT YeTHBIM YHCJIOM.

|775.l JlokaxxuTe, 4TO pas3HOCThL umnces abc u cba, roe a=0, ¢#0, kpatHa 11.

Hokaxure, 4TO:

a) cyMMa TPeX II0CNelOBaTeJbHLIX CTENeHed yuciaa 2 ¢ HaTypaabHLI-
MM NOKasaTeJsaAMH Aejaurcs Ha 14;
0) cyMMa OBYX HOCJEAOBATENBHBIX CTelEHEH 4Yucja 5 ¢ HATYpaJbHBI-
MH HOKas3aTreasaMu peautcsa Ha 30.

K naparpacdy 11

777. Jloka)kuTe, 4YTO BHIPAYKEHUE TOMKAECTBEHHO PABHO HEKOTOPOMY JBY-

YyJIeHY:
a) (x+y)x*—xy+y’); B) (a+b)(a®~a’b+ab?—b?);
6) (x—y)(x2+xy+y?); r) (a—b)(a®+a?b+ab?+b3).
778. VYopocture:
a) (a®2—7N(a+2)—(2a—1)a—14); B) 2x%2—-(x~2y)(2x +y);
6) (2—b)(1+2b)+ (1 +b)(b3— 3b); r) (m—3n)(m+ 2n)— m(m—n).
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779.

781.

782.

783.

784.

785.

786.

787.

788.

789.

Horaxute, uTo BhIpaxkeHme (y+8)y— 7)—4(0,25y — 16) npu Jobom
SHAYEHHHN Y NPUHHMAET HOJIOIKHTEJbHbIe 3HAYEHUd.

TNlokauTe, UTO 3HAYECHHE BLIDAKEHUS:
a) (3°—3%)(33+3?) mesurcsa Ha 24;

6) (21°+ 28)(25— 2%) mesmtcAa Ha 60;

B) (163—83)(43+ 23) nenrutcsi Ha 63;

r) (125%2+25%)(52—-1) peaurca Ha 39.

YnpocTuTe BRIpaskeHUe H HaiifuTe ero sHauyeHUe NPU YKa3aHHBIX 3HA-
YeHUSIX HepeMeHHbIX:

a) 126y° + (x—5y)(x2+ 252 +5xy) npu x=—38, y=—2;

6) m3+n®—(m?—2mn—n?)(m—n) npu m=-3, n=4.

HNokaxuTte, YTO 3HaYeHNUS BHIpayKeHUs He 3aBHUCAT OT 3HAYEHUSs Iepe-
MeHHO:

a) (a—3)a*—8a+5)—(a—8)a*—3a+5);

6) (x2—3x+2)(2x+5)—(2x%+ Tx+17)(x —4).

Hokaxxure, 4TO:
a) cyMMa HOSiITH IIOCJe[IOBATENBbHBIX HATYpaJBHBIX YHCeJ KpaTHa b;
0) cyMMa 4YeThIpex IIOCJHELOBATEJILHBIX HEUETHBIX 4YMCeJ KpaTHa 8.

HaiinuTe yeThIpe NOCJELOBATEJHPHBIX HATYPaJBbHBIX YHCJa, €CJIU H3Be-
CTHO, YTO MPOM3BEelieHNe MEPBBIX ABYX M3 3THX YKCeJ Ha 38 MEHbIIle
NPOMN3BEHACHUA JIBYX CJAEAYIOIINX.

Joxaxxurte, 4TO:

a) Npou3BefeHUE ABYX CPeJHHMX H3 YEeThipeX HOCJeNOBATEJBHBIX Iie-
JBIX 4yucesl Ha 2 OoJibllle NPOU3BENIEHNUA KPaHMX YHCeJI;

6) KBaApaT CpegHEroc U3 TpeX IIOCJIENOBATENLHBIX HEUYETHBIX YMCEN Ha
4 6oJibIlle IIPOM3BeJeHUA ABYX KPaMHHX YMCeJ.

Cropona kBazpaTra Ha 2 cM DoJibllle OHOM M3 CTOPOH HPAMOYIOJILHU-
Ka i1 Ha b cm MeHblIe apyroi. Haligure momans KBaapara, ecju U3-
BECTHO, 4TO OHa Ha 50 cM? MeHBINe ILIOLAAKM NPSMOYTOJRHHKA.

Ecan pnuHy npaMOYTroJBHHKA YMEHBIINTL Ha 4 CM, a IINPUHY YBe-
JIMYUTL HA D CM, TO IOJYYHTCH KBaJpPaT, IJOIAAbL KOTOpOro 60Jibile
nnomanu npaMmoyroapamka Ha 40 cm?. Hadigute niom@aaes OpsMo-
YIOJBHUKA.

IlepuMeTp npsaMoyroJbHMKA paBeH 36 M. Eciu ero mimHy yBeJIUYHTH
Ha 1 M, a mMpHHY yBEeJIUYUTH HA 2 M, TO €ro MJOIaAL YBEeJIHNYUTCH
Ha 30 M2, OnpefiesiuTe MIOIAAL EPBOHAYAJILHOTO NPAMOYTOJLHUKA.

ITepumerp npsimoyrosrHuka paBeH 30 cm. Eenm ero pnmmuy yMensn-
IIIUTE HA 3 CM, a IDUPUHY YVBEJIUYHTHL HA 5 CM, TO IJIOILAJL OPAMO-
YrolbHUKA yMeHbIHTCs Ha 8 cv?. Haiiguwre miomane IepBOHAYAJIb-
HOro INpAMOYIOJILHUKA.

JononHutenbHble yNpaXxHeHus
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790.

791.

792.

793.

HaiignTte 3HaueHuE BBIPAYKEHHA:

a) a*+ab—Ta—7b ipu a=6,6, b=0,4;

6) x*—xy—4x+4y npu x=0,5, y=2,5;

B) ha’—bax—Ta+T7x upu a=4, x=--38;

r) xb—xc+3c—3b npu x=2, b=12,5, ¢=8,3;

o) ay—ax—2x+2y npu a=—2, x=9,1, y=—6,4;

e) 3ax—4by—4ay+3bx npu a=3, b=—-13, x=—1, y=—2.

Pazyioxute Ha MHOMKUTEJIH MHOIOUYJICH:

a) a®—2a%+2a—4; n) a?b—b’c+a’c—be?;

6) x%-12+6x% - 2x; e) 2x%+xy?—2x%y —ys;

B) ¢*—2c*+c®—2c; ) 16ab?—10c2 + 32ac?— 5b?c;

r) —y° -yt +ytt+y 3) 6a’—21a*h+ 2ab*— 703

IlpencTaBrTe B BUlle IPOU3BEICHUA:

a) ma- mb+na— nb+pa— pb; B) x2+ax?—y—ay+cx®—cy;
6) ax—bx—cx+ay—by -cy; r) ax®+2y—bx?+ay+ 2x%—by.
PazioxuTe Ha MHOMHUTEIH MHOI'OYJIEH:

a) x2—10x+ 24; B) x2+8x+1T; o) x2+x—12;

6) x*—13x+40; r) x2+15x+ 54; e) x*—2x—35.

Jokaxurte, 4ro:
a) a(x+6)+x(x—3a)=9 npu x=2a— 3;
6) x(x—3a)+ta(a+x)+4=13 npu x=a+3.

.| JIoramwuTe TOMIECTBO:

a) (' + WY - )=yt + Dy — 1);

6) (a?+3a)a?+3a+2)=a(at1)a+2)(a+3);
B) (a®t+ab+b?)(a®—ab+b?)=a'+a*b*+ b%;

r) (c*—c2+ 1) (ct+ 2+ 1)=ct+ct+ 1.

Ilpu kaxoM sHauyeHMM a mnpoussefcHue (x3+4x2—17x+41)(x+a) Tox-
IECTBCHHO PABHO MHOTOWIEHY, HE copep)aiieMy x3?

[797.] Nokaxure, uto ecnu b+c=10, to (10a+b)10a +c)=100a(a + 1)+ bc.

Bocnonb3oBaBILKCh 3TOM (POPMYJIOH BBIYHCIINTE:
a) 23-27; 6) 42-48; B) 59-51; r) 84-86.

l7@, Jlokaxxkure, 4TO:

a) ecim ab+c?2=0, to (at+c)b+c)+(a—c)b—c)=0;
6) ecoitu at+ =9, o (a+1)}b+1)—(a—1)(b—1)=18.

MHOr o4neHbt
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YMHOXXEHUA

FXE} KBAAPAT CYMMBI M KBALPAT PASHOCTH

32. Bo3BeneHue B KBaapar U B Ky0 cCymMMmbli
M Pa3HOCTU ABYX BbipaXXeHUu

Ilpu yMHOMEHHUM MHOTrOYJIEHAa Ha MHOTOYJIEH KaXAbli 4YJeH OIHOTO
MHOTOYJIeHA YMHOMAIOT Ha Kayabl#l 4YJjeH Apyroro. OfHaKO B HEKOTOPBIX
CIIy4YadaX YMHOXXeHHE€ MHOIOYJeHOB MOXXHO BBLIINOJHHUTL KOpPOYe, BOCIIOJIB30-
BaBIUUCE QOpMYysami COKPAULEHHO20 YMHONEHUS.

BoaeeneMm B KBajgpat cymMmmy a-+b. IJis 3TOTO NpeACTABUM BEIpAXXEHUE
(a+b)? B Busie npoussenenud (a+b)(a+b) v BLIIOTHUM yMHOMEHHE!

(a+b)P=(a+b)a+b)=
=a*+ab+ab+b*=a*+ 2ab+ b2
3HaAUuT,
(@ +b)’=a%+2ab + b 1)

TosxxpectBo (1) HA3BIBAIOT opMyaoil Keadpama cymmel. ITa HopMyJia
IIO3BOJISIET IIPOINe BHIIIOJHATH BO3BefeHHE B KBAJPAT CYMMHEI JIOOBLIX JIBYX
BHIPaXKEHUN:

KBaf[pAT CYyMMBbI ABYX BBIpa’KeHUIi pPaBeH KBaJPaTy HePBOro BhIpa-
KEeHUs ILUTIOC YABOEHHOE NMPOM3BEAEHHE IEePBOI'0 M BTOPOro BhIpa-
JKeHWH IUTIOC KBaJApaT BTOPOrO BHIPaKEHUH.

B «Hauamax» EBrHja crnpaBefNBOCTh paBeHCTBa (a+ b)2=a’+ 2ab+ b?
IIpY TOJOMUTENLHBIX 3HAYEHUAX a4 U b [OKasaHa T€OMEeTPHUYECKH C IIOMO-
MBI YepTea, NPHBEIEHHOro Ha pHUCyHKe 70,

& 12. Kpaspar CyMmmbl 1 KBa/IpaT pa3HoCcTu
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BosBezieM B KBajApaT pasHoCTh a—b, mo-
JIYyIUM
(a—b¥=(a—b)a—b)=
=a’—ab—ab+b?=a?—2ab+ b2

SHaYHUT,
(a—b)’=a%—2ab+b°. (2)

ToxpectBo (2) HaswIBalOT Qopmyacii xea-
dpama pa3nocmu. OHa TNO3BOJAET IPOIIE BO3-
BOAUTL B KBajJpaT Pa3HOCTh JIOOBIX ABYX BBI-
pasKeHuH:

Puc. 70

rm-m.nq-”--—_mnﬂm--wﬁ_un—mnm—'—ﬂ-n—mmnuu-nlu-.w-.-mwa!

| KBaIpaT PASHOCTH ABYX BHIDAXKeHUIl paBeH KBAADATY NEPBOTO BH- |
| pesxerua MHEHYC YIBOGHHGS NPOM3BEJCHHe NepPBOTO M BTOPOro Be- |

| Paskemmil ILTIOC KBAZPAT BTOPOrO BHIPAKEENS. :

o wpn ows e Sm NG Bok KR FBG PR M KA B GOV SN EEW WSY SN GBY SO0 DR VOW MU G DA m R P GRS Do) WD U NN O0H WS W W Tesr W Bee wew e gan o

3aMeTHM, YTO TOXMAECTBO (2) MOXXHO HONYYUTH U3 ToXKAecTBa (1), ec-
JH NpefcTaBHTh PasHOCTb a—b B Buae cymmnl a +(—b):
(a—b)2=(a+(—b)’=a%+2a(—b)+ (—b)’=a?—2ab+ b
[IpuBepeM nmpuMepbl IpUMeHeHHUA (HOpPMyJl KBaJpaTa CyMMbl U KBaJpa-
T& PA3ZHOCTH.
IIpumep 1. Bo3Benem B KBajapaT cymmy 8x+ 3.
P> Ilo dopmyne KBagpaTa CyYMMBI MOJYYHM
(8x+3)’=(8x)?+2-8x-3+32=64x>+48x+9. <

IIpumep 2. BosBeneM B KBagapaT pasHocTe 10x—Ty.
» Bocmoab30BaBIIUCHL TOMAECTBOM (2), MONYyYHM
(10x—Ty)*=(10x)>—2+10x- Ty +(7y)>*=100x2— 140xy + 49y2. <

IIpumep 3. [IpeacraBuM B BUIEe MHOTOUJeHa BhIpaxieHue (—5Ha— 4)>°.

» Bripaxkenue (—5a—4)? TOMIOEeCTBeHHO PaBHO BLipa)esuio (5a + 4)2.
JleficTBUTENbHO, HNPH JIOOOM a 3HAYEHHMAMU BHIPpAXKeHHH —bHa—4 m
Ba+4 ABAAITCA IPOTHBOIOJOXHBIE YHMCJIA, a4 KBagpaThl IIPOTUBOIIO-
JIOXHBIX 4Yuces paBHbI. Ilomyuaem

(—5a—4)%=(5a+4)?=25a2+40a+16. <

HDpumep 4. Yuopoctum Beipaskenne 2x(3+8x)—(4x—0,5)2.
» HNmeem
2x(3 +8x)— (4x—0,5)?=6x+16x*—(16x*—4x+ 0,25)=
=6x+16x2—16x2+4x—0,25=10x—0,25. <

15 LECERE Dopmynbl COKPaALWEHHOro YMHOXEHUS
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3Has GopMyJIBI KBaJpaTa CYMMBI ¥ KBaJpaTa PA3HOCTH, HETPYIHO BBI-
BecTH (HOPMYJBI Kyba CyMMBl ¥ Ky0a PasHOCTH.

Hmeem
(a+b)P=(a+b)’(a+b)=(a?+2ab+b*)a+b)=

=a?+2a?%b+ ab®+ a?b+ 2ab? + b3 =a®+ 8a2b+ 3ab®+ b3,

CnenoBaTeNbHO,
(a +b)®’=a®+ 3a%b+ 3ab?+b°. 3)

TosxxnectBo (3) HasbIBaKOT Popmynoil Kyba cymmbe.

o

o Wt Gl Qe T s i G oo GRS Bl DG WA U DD WOK Wb RS T Vad SOTC ARl Tupn G0 R CMh XKL 00 M bR WD Lbwr WA OV Koch GT G o dph L@ deb s o

2 Ky6 cyMMul ABYX BHIpasKeHHI paBeH KyOGy mepsoro BHIpA)KEHHS

IIKC YTPOEHHOE IPOM3BEJEeHMEe KBAJAPATA MEPBOro BRIPDAKEHEHS HA
BTOpOE ILIIOC YTPOEHHOE IIPOM3BEfleHWEe HEepBOTO BEIPAKEHMA Ea
KBAaAPAT BTOPOro ILMOC Ky0 BTOPOr0O BEIDAMKEHMSI.

oo e e W S MR cem D Bisa UV T AN BED e B WEE PO MM SWE MU e Swu VI 0% KDA Woh KAn A% WA GRS wiee D6B GSY GNP e 484 R4 Bl f0r B W e )

R N (Y

WET TEQ PSS TR

AHAJOTHYHO MOMHO IIOJYYHTL, YTO
(a —b)®=a®—3a%b+ 3ab?—-b3. (4)
ToxpecTBo (4) HaswiBaIOT Qopmynoil kKyba paznocmu.

B s PO Shg M sl RO WER MY SO WEA T ks R G IR TR LRG VS MM ROE K B DR Gec MEF MGG R VIR AT HRE DAu s W il M3 Ml Woe 5. S wvn B LW <k

; Ky0 passocTH ZBYX BhIpaXx@<eHuii paBeH Ky0y mepBOro BHIpa)XeHHSA
: MHHYC YVTPOEHHCe NMpOHSBeAicHHe KBAaJApaTa NEePBOro BLIPAKEHHS HA
g BTOpPOE ILIIOC YTPOEHHOE IIPOHM23BefleHHEe HEPBOr0 BLIpAYKeEHS Ha
]

i

KB&JPAT BTOPOr0 MHHYC Ky06 BTOPOIO BHIDa)X{eHMHA. ;

u IR WHEr PN HRCE IUAC LHW G BN G AR G e Dup @ W SN MR M Wi DAY SUB &P TR SRS MR St Sab W RN RSy LRy WL Dl T S B (81, Bu s it o of

3aMeTHuM, 4YTO TOXAECTBO (4) MOKHO HOJYYHUTH M3 ToXgecTBa (3), ec-
JI1 pa3HocTh a —b mpepcraBuTh B BHIEe cyMME a+(—b).

IIpumep 5. Bo3eegem B KyO cymmy 2x + 3.
» HNnmeeMm
(2x+3)=(2x)*+3(2x)?-3+3-2x-32+3*=8x3+ 362+ 54x+27. <
IIpumep 6. BosBezmeM B Ky6 pasHOCTb 3x— 5.

» HUmeem
(8x—5)?=(8x)3—83(8x)?-5+3-3x+5>—53=27x2—135x2+225x—125. <

EBKJINL — papeBHerpeqyeckuii MaremMaTumk, XvBLUMA Ha
pybexe [V — Il BB. nO H. 3., aBTOp 3HAMEHWUTOro TpakKTara
«Hayana», NOCBAWEHHOrO0 3NeMeHTapHOW reoMeTpumn, TEeo-
pun dYucen. Okaszan orpoMHOE BNUSAHWE Ha pasBUTME Mare-
MaTUKWN.

§ 12. KBappaTr CyMMbi 1 KBaapar pas3HoCcTr



YnpaxHeHva

799. IlpencraBbTe B BUAE MHOTOYJIEHA: A
a) (x+y)% e) (9—y)% ©
6) (p—q)% x) (a+12)%
B) (b+3)% 3) (15— x)%;
r) (10— c)% u) (b—0,5)% S
n (y—9)% k) (0,3 —m)2.
800. IIpeobpasyiiTe B MHOTOWJIEH:
a) (m+n)% n) (a—25)%
6) (c—d)* e) (40 +b)% q =l
B) (x+9)% x) (0,2—x)% = >
r) (8—a)% 3) (k—0,5)%. Puc. 71

801. C nomompo pucyHKa 71 pazbACHUTE reoMeTPUUYECKHH CMBICH (opMy-
gl (a—b)2=a’?~2ab+b? naA DONOWUTENLHBIX a4 U b, YIOBIETBOPAIO-
X YCJIOBUIO a>b.

802. IlpoBepnpTe, YTO paBEHCTBO
n*+(n+22+(n+9y¥2=
=(n—12+(n+5)2+(@n+7)7>%+10

BepHO npu n=3. IlokaxuTe, 4TO 3TO paBEeHCTBO BEPHO IIpu JIIOOOM 7.

803. IlpeobpasyiiTe BHIpaXKeHNEe B MHOTOYJIECH!

a) (2x+ 3)% r) (by —4x)% %) (0,3x—0,5a)?;
6) (Ty—6)% n) (sa+2b); 3) (10c+0,1y)>%
B) (10+ 8E)?; o) (3m—2n);

804. IlpeobpasyiiTe B MHOrO4JeH:
a) (7—8b)% p) (32— 3y); 1) (0,1m+5n)%;
6) (0,6+ 2x)%; r) (4a+ %b)z; e) (12a—0,3c)>.

805. IIpeobpasyiiTe B MHOIOWIEH:
a) (—x+5)% 6) (—z—2)% B) (—n+4)% r) (—m—10)2

806. U3 suipamenuit (y—x)%, (y+x)%, (—y+x)2, (—x+y), (—x—y)? suibepu-
T€ Te, KOTOPhIE TOXKIECTBEHHO PABHLI BLIPAXKEHUIO:

a) (x+y)% 6) (x—y)>.

807. Jloka)xuTe TOKIAECTBO:
a) (a—b)’=(b—a)% 6) (—a—b)*=(a+b)’.
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808.

IIpencTaBbTe B BHJ€ MHOTOWIEHA KBaJApaT ABYYJICHA:

a) (—9a+4b)%; B) (—0,8x—0,5b)?; 1) (0,08a— 50b)?;
6) (—11x—Ty)% r) (-15p+6q) e) (—0,5x— 60y)2.
809. IIpeobpasyiiTe B MHOT'OUJIEH:
a) (—3a+10b)% B) (8x—0,3y)*; 1) (—0,2p—10g)?
1 .\2
6) (—6m— n)?; T) (5a + Ts—b) 3 e) (0,8x-0,1y)%
810. Ucnonn3ya dopmysy KBajpara CyMMBI Win GopMyJsy KBaapara pPasHoO-
CTH, BBIYHCJIUTE:
a) (100+1)%; B) 612; 1) 9992 ) 9,97
6) (100—1)%; r) 199% e) 7022 3) 10,22,
811. BuimosHuTE BO3BeIeHUE B KBajapar:
a) (x®-5)%5  6) (T-4%  B) (a+b)s 1) (~3p+g)
812. IIpeobGpasyiiTe B MHOrOUYJIEH:
a) (a®— 3a)%; B) (c2—0,7¢%% 5 (15a°+8a2)":
0) (32°+6x); 1) (4P-0,549% ) (0,66 60b2)".
813. IlpeacraBbTe B BHA€ MHOTOYJIEHA:
a) (a?—2b)% 6) (x3+8y)?; B) (7a%+12a)?; r) (15x—x%)2.
814. 3amMeHHNTE 3HAK * OQHOUYJIEHOM TaK, YTOOLI IIOJYYMBIIEeCHd PaBEHCTBO
OBLJIO TOIECTBOM:
a) (*+2b)2>=a2+ 4ab+ 4b?; r) (*—9c)?=86a’- 108a’c+81c%;
6) (3x+ *)2=9x%+ 6ax +a?; 1) (15y+%)2=225y?+12x%y+0,16x%;
B) (*—2m)?=100—40m +4m?; e) (3a+2,5b)2=9a?+6,25b%+ *,
815. VopocTuTe BhIpajkeHUe:
a) (12a—1)2—1; B) 121 —(11-9x)%; o) b2+49—(b—7)%
6) (2a+ 6b)?— 24ab; r) a?b?—(ab—7)%; e) a'—81—(a®+9)>%
816. IIpencraBbTe B Buje MHOTOYJIEHA:
a) 18a-+(a—9)% B) 4x?—~(2x - 3)?%
6) (bx—1)2—25x2% r) (a+2b)2—4b2.
817. VmpocTuTre BhipaskeHHe:
a) (x—3)2+x(x+9); r) (b--4)2+(b—1)(2—-b);
6) (2a+5)*>—5(4a+ 5); m) (a+3)5—a)—(a—1)%
B) 9b(b—1)—(3b+2)% e) (5+2y)(y—3)—(5—2y)2.

818.

YropocTuTe BRIpaXXeHHe U HailfUTe €ro 3HavdeHue:

a) (x—10)2—x(x+80) npu x=0,97;
6) (2x+9)2—x(4x+31) npu x=—16,2;

& 12. KBallpaT cyMMbl 1 KBaOpatl pasHoCTy
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819.

820.

821.

822.

823.

824.

B) (2x+0,5)2—(2x~0,5)? npu x=—3,5;
r) (0,1x—8)?+(0,1x+8)? mpu x=—10.

Peniute ypaBHeHue:

a) (x—6)*—x(x+8)=2; B) yy— 1)~ (y—5)°=2;

6) 9x(x+6)—(8x+1)>=1; r) 16y(2—y)+(4y—5)*=0.
Hahnute KOpeHbL YPABHEHHS:

a) (x—5)2—x?=3; B) 92— 1—(83x—2)2=0;

6) (2y +1)?—4y*=5; r) x+(5x+ 2)2=25(1+ x?).
IlpencrasbTe B BUE€ MHOIOUJIEH& BRIpajKeHUe:

a) 7(4a—1)% r) 3(a—1)?+8a;

6) —3(5y —x)*; m) 9c*—4+6(c—2)%

5) —10(zb+2); ¢) 10ab—4(2a—b)?+6b.
IIpeobpasyiiTe B MHOI'OYJIEH BRIPAYKEHHE:

a) 5(8a+7)% B) —3(2—x)2—10x;

6) —6(4—b)%; r) 12a?—4(1—2a)?+8.

IIpencraBbrTe B BHA€ MHOI'OUYUJIEHA:

a) a(a+9b)%; B) (a+2)a—1)%

6) 6x(x?+5x)% r) (x—4)(x+ 2)>2.

JOKaKUTEe TOMKIECTBO:

a) (a+b)2+(a—b)?=2(a*+b?); B) a®+b%=(a+b):—2ab;
6) (a+b)>—(a—b)’=4ab; r) (a+b)2—2b(a+b)=a?—-b>.

Hokaxxute ToxgectBo Iuodanra (III B.):

826.

827.

828.

829.

(a2 +b?)(c®+d?)=(ac + bd)?+ (ad — bc)?.
IIpx KakoM 3HaUEHUU X
a) kBajapatr nByuseHa x+1 Ha 120 Gonbiue KBagpaTa ABy4YJieHa X — 3;
0) kBaapar aByusieHa 2x+ 10 B 4 pasa Gosbmie KBajpara OBY4YJEeHa
x—5?
IToneaysck ¢dopmynoii Kyba cymMMmbl, nmpeoOpasyiiTe B MHOI'OYJEH BhI-
paxkeHue:

a) (a+2)3 6) (2x+y)5; B) (a+ 8b)°.

ITonep3ysace hopmys10il Kyba pasHocTH, mpeobpasyiiTe B MHOI'OUYJEH BhI-
pakeHue:

a) (b—4)3 6) (1—2¢)% B) (2a—3)3.
YupocTuTe BRIpajsKeHHe:
a) (x+38)—(x— 3)3% 6) (a—2b)3+6ab(a—2b).
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830. 3annninTe B BHUAE BHIPAMKEHHA:
a) pasHOCTb KBaJpaToB 2m U Tn;
6) xBaapar pasHocTH x U 8y;
B) YTPOEHHOe npoussefienue 6a u b%;
I') Ipou3BeJIeHHe CYMMBl @ U b ¥ MX pPa3HOCTH.

831. Pasjio)kUTe HA MHOMKHUTEJIHM MHOrowieH as+ 2a+a?+2.

832. Iz nyuxkToB A u B, paccTosiHMe Mexxay KotopeiMu 1020 kM, ormpa-
BHJIMCh ONHOBPEMEHHO HAaBCTpedy APYyI' Apyra ABa moesfia, IpHYeM
cKopocth oguoro Ha 10 xm/4 Oosibmie ckOopocTH apyroro. Yepesa 5 u
noesfa, elle He BCTPETHUBIIHCHh, HAXOAHJHCh HA paccToAHuH 170 KM
Ipyr ot apyra. Haiigure CKOpPOCTH II0O€3I0B.

33. Pa3znoxeHme Ha MHOXUTenu
C nomMmoLsio dopmyn
KBaZipaTa CyMMbl UM KBaapaTa pa3HOCTM

DopMyJiBl KBaJApaTa CyMMBI M KBaJpaTa pPasHOCTH HAXOAAT IPHUMEHe-
HMe He TOJILKO JJIA BO3BENEHUSA B KBaJApPAT CyMMBI M pasHOCTHU, HO M [JIHA
pas3JIoKEeHUA Ha MHOMKHUTEJM BREIpAJKeHUI BHaa a’+ 2ab+b? u a®—2ab+ b2,

JeHcTBUTENBHO, IOMEHAB MECTAMH B 3THX (POpMyJiax JIEBYIO H IIPABYIO

YACTH, MOJYUUM
a®+2ab+b*=(a +b)?

a?—2ab+b*=(a—b)>
IlpuBeZieHHBIE PABEHCTBA MOKA3EIBAIOT, UTO Tpexusen a?+ 2ab +b?
MOKHO TIPpEACTABHUTL B BHIEe Npou3BefeHus (a +b)(a+b), a TpexuneH
a’—2ab+b? MOXHO mpenCcTaBUTh B BUlle NpomaselaeHui (a— b)(a—b).

IIpumep 1. IlpeacraBum Tpexunen 9x2+30x+25 B Buae Ksaapata ABY-
YJieHAa.

P IlepBoe ciiaraemoe mpefcTaBjisieT coOOM KBaJpaT BhIPaXKeHHA 3X, Tpe-
The — KBajJpar uucija 5. Tak Kak BTopoe cjaraemMoe PaBHO YABOEHHO-
MY IIPOH3BEAEHHUIO 3X H H, TO 3TOT TPEXUJEeH MOKHO MPEACTABUTH B
BUJIe KBaApaTa CyMMBl 3X H 5:

Ox2+380x+25=(8x)>+2-8x-5+52=(8x+5)2. <
IIpumMep 2. PasnoxKuM Ha MHOXKHTEJM TpexuieH a?— 20ab?+ 10041,
» 3mechk MOXXHO NPHMMEHUTH (OPMYJY KBaJpaTa pPasHOCTH:
a?—20ab®+100b*=
=qa?2—-2-a-10b62+ (10b%)?=(a — 10b%)*=(a— 10b%)(a — 10b?). <
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ynpaxHeHvs

833. IlpexacraBbTe TpexuyieH B BUAe KBaapaTa ABydYJieHa:
a) x2+2xy+y? B) a’+12a+ 86; 0 1—2z+2%
6) p®—2pg+¢%; r) 64+16b+b% e) n?+4n+4.
834. IlpencraBbTe TpexuJjieH B BUJEe MPOU3BENEHUS NBYX ONHHAKOBBIX MHO-
JKHTEJeH:
a) 4x2+12x+9; r) %m2+4n2—2mn;
6) 25b6°+10b+1; o) 10xy+0,25x2+100y?;
B) 9x2— 24xy + 1642 ¢) 9a2—ab+5-b2.
835. IIpeoOpasyiiTe TpexuleH B KBaJpPAaT ABYYJIEHA:
a) 81a%2—18ab+b?%; B) 8ab+ b +164a%; 1) b®+4a?%—4ab;
6) 1+y2—2y; r) 100x2+y?+ 20xy; e) 28xy+49x2+4y°.

836.

837.

838.

839.

840.

841.

842.

IlocTaBbTE BMECTO 3HAKA * TAKOM OIHOYJIEH, UTOOBLI TPEXUJIEH MOYKHO
ObLJIO TIpPeACTABUTH B BHUJE KBAaJApaTa ABYYJIEHA:
1
a) *+56a+49; B) 25a2+*+zb2;
6) 36— 12x+; r) 0,015%+ *+100c2.
BrnuminTe BMecTo 3HaKa * HEZOCTAIOL[ME OJHOUJIEHBI TAK, UTOOBI IOJY-
YHJIOCH TOKAECTBO:
a) (*+2a)>=%+12ab+ *; 6) (8x +*)2=%+%+49y2.
3aMeHHTe 3HAK * TAKMM OQHOUYJIEHOM, UTOORI IIOJIyYyeHHOE BEIPAYKEHHE
MOMKHO ObINO IpPEeaCTaABHUTL B BHAe KBAJPATA ABYUNEHA:
a) b2 +20b+; B) 16x%+24xy+ *;
6) *+14b+49; r) *—42pg+49q¢2.

IIpencTaBbTe TpexujieH B BHAE KBaJpATA ABYUYJNEHA HMJH B BHAE BhIpA-
JKEeHHS, MPOTHUBOIOJIOXKHOIO KBaAPaTy ABYYJIeHa:

a) —1+4aq-—4a? r) —44ax+121a2+4x3%;
6) —42a+9a2+49; 1) 4cd—25¢%2—0,16d%;
B) 24ab—16a*—9b?; e) —0,49x2—1,4xy— >

HajizyTe 3Haue€HHe BbIPpAXKEHUSA:

a) y¥>—2y+1 opu y=101; —11; 0,6;

6) 4x2—20x+25 npu x=12,5; 0; —2;

B) 25a?+49+70a npu a=0,4; —2; —1,6.
BepHo nu, uTO npm JIO0OBIX 3HAYEHUAX X:
a) x2+10>0; 6) x2+20x+100>0?
CpaBHUTe ¢ HyJIeM 3HAUYEHHE BRIPAXKeHHSA:
a) x2—30x +225; 6) —x2+2xy—y°.
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843.

844.

845.

846.

849.

850.

851,

852.

IlocTaBbTe BMECTO MHOI'OTOUMSA KAKOH-JIMOO M3 3HAKOB 2 MJIM & TakK,
yTOOBI ITOJIyYHMBILIEE€CSs HEpaBeHCTBO OBLJIO BEpPHO IIpH JiI0OOM 3HAaue-
HUU X:

a) x°—16x+64...0; B) —x2—4x—4...0;
6) 16 +8x+x2...0; r) —x2+18x—81...0.

IlpencraBpTe BLIPA’KEHME B BHIE€ KBaJpaTa IBYYJI€Ha, €CJIH 3TO BO3-
MOKHO:

a) Jx2+3x+9; B) p2—2p+4; 1) 100b2+9¢2—60bc;
6) 25a2—30ab+9b% 1) gxP+ixy+ocyh ) 4922+ 12xy+64y%
IIpeobpasyiiTe BhIpaskeHHe B KBAJDAT ABYUJICHA:

a) x*—8x%y%+16y*%; B) %az + 2ab?+ 4b%;

0) %x“ +2x%a +16a3; r) a’x®—2abx+ b2,

Pasnomxure Ha MHOMKHTENH TPEXWICH:

a) 4a®—44%? +b%; 6) b®—a?b*+ %a“.

ITokasxkuTe, YTO NPH JI0O0OM 3HAYEHHM X MHoOrouied x2+6x+10 npu-
HMMAaeT TOJIOXKUTEJIbHbIE 3HAUEHMS.

Jlorcamn're, YTO BBIDaAXE€HHE TIPHHHMAaET JINIIb ITOJIOXKHTEJIbHbIe 3HAa-
YeHH A

a) x2+2x+2; B) a’+b*—2ab+1;
6) 4y>—4y+6; r) 9x2+4—6xy +4y2.

IIpounTaiiTe BLIpajKeHUE:

a) (a—10b)?; 0) a®>— (10b)%; B) (a+10b)(a—10b).
3anumuTre B BHAE BHIDAYKEHUA:

a) KBagpaT CyMMBI 3a U %b;

0) cymmy kBaaparos 0,5m u 5,3n;

B) npoussenenue 0,6x? u 9y%;

I') IPOU3BENEHHE CYMMBbl BBIPasKE€HME 8x M 4y U pPa3HOCTH BTUX Ke
BBIPpAYKEHUH.

IlpencraBeTe B BUIE MHOI'OUJIEHA;
a) (x*+4xy—y?)(2y—x); 6) (8 —a)a®—4a?—5a).
IIpencraBpTe BHEIpAXKEeHHE B BHIE€ KBajpaTa OAHOUWIEHAa:

a) 4x*; B) 36mS; 1) 9ah?;
0) 0,25a; r) a®b%; e) 0,16x%".

& 12. Ksagpar cymmbl M KBaapar pas3HOCTW
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853. IlpeoOpasyiiTe B MHOI'O4WJIEH BbIPDaYK€HHeE:
a) (3 +a)?; 6) (x—2)°.

KOHTpOnbHbIe BONPOCHI

g Hannwwure dopmyny kBagparta cymmsbl. [poBeante AokasarensCrio.
Hannwwunte ¢opmyny kBagpata pasHocTu. [lposeanTte AokasaTesibCTeo.

® [NpvBeavTe NpUMeEp TpExuneHa, KOTOPbLI MOXHO NPEACTaBUTL B BUAE:
f 2) kBagpara cymmbl; 6) kBagpaTta pasHOCTW.

E Hanuwwute ¢dopmynbl kyba cymmbl U KyBa pasHOCTU.

EXE] PASHOCTb KBALPATOB.
CYMMA U PASHOCTb KYEOB

34. YMHOXEHME Pa3HOCTM ABYX BbiPaXEHUN
Ha UX CyMMY

PacemoTpuM eme oaHy (OpMYJly COKPAIEHHOIO YMHOMKEHHUSA. ¥ MHO-
KM pas3HocTh a4 —b Ha cymmy a+b:

(a—b)a+by=a?+ab—ab—b*=a?— b

3HauwurT, (a—b)a +b)=a—b". (1)

ToxcpectBo (1) MO3BOJIAET COKPANEHHO BBINMOJHATH YMHOXKEHHE Pa3HO-
cTU JI00ObIX ABYX BBIPDAYKEHMH Ha MX CyMMYy:

Gh R B sl W Br lrm Bk ee a A W oS G W NES (o e KPR S We 0T Ba Wb T Sy BRal i EofR Gu 7o dhh il Baodls BER WRY dfeh Buc WSt AT SEE MR Mt MR

g IpoM3BeZleHr e PASHOCTH JIBYX BRIPA)KEHUIH M X CYMMBI PABHO paj- :
y HOCTH KBBJDATOB BTUX BhIPAXKEHUIA. "

B e MU WOn O DX SR bt; WP Mok WG SRR PR B TV B3GR 4O XIS oM G Sus NI Tf iR Wec WA PRE. MOr e AR e MG TR A Wk PO O NP WS G s wea ol
Ilpusenem npumepsl npuMedHenus Gopmyasl (1).
IIpumep 1. YMHOKMM pasHOCTh 3x — Ty Ha cymmy 3x+ Ty.
P BocCIosb30BABIIUCE TOXKAeCTBOM (1), mosydum
(Bx— Ty} 8x+ Ty)=(3x)’—(Ty)>=9x2—49y%. <

IIpumep 2. IlpeacraBuM B BHAE MHOrOYWieHAa IPOU3BEAEHHE
(5a2—b3)(b6a?+bd).
P IIpumenuB ToxzaecTBO (1), momy4yum
(ba? - b3)(5a+b%)=(5a%)?— (b3)2=25a"—¥5. <
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IIpumep 3. IIpeacTaBMM B BHAe MHOIO4YJEHa NPON3BEIEHHE

(—2a—9c)(2a—9c).
» BriHeceM B BhIpa:KeHHMHM —2a —9c 3a cKoOKHM —1, Torza

(--2a—9¢c)(2a—9c)=(— 1) 2a+9c)2a—9c)=
=—((2a)’—(9¢)?)=—(4a?—81c%)=—4a? +81c2.
IIpeobpasoBaHue MOMKHO BBIMONHUTL HHAYE:
(—9¢—2a)(—9c+2a)=(—9¢)?—(2a)2=81c%2—4a2. <
IIpumep 4. YopoctuM BeIpakenne 6,5x%—(2x+0,8)(2x—0,8).
> Hmeem

6,56x2—(2x+0,8)(2x—0,8)=6,5x%2—(4x2—0,64) =
=6,5x2—4x%2+0,64=2,5x2+0,64. <

YnpaxHeHms
854. BrinonHNTE YMHOXEHHE MHOI'OUWJIEHOB:
a) (x—y)x+y); r) (x+3)(x—3); ®) (n—3m)(3m+n);
6) (0+9)p—9); n) (2x—1)(2x+1); 3) (2a—3b)(3b + 2a);
B) (p—5)(p+5); e) (T+3yN3y—7); H) (8c+9d)(9d —8c).
855. BrelmonHNTEe YMHOMeEHHe:
a) (y—4)yt4); B) (4+5y)(5y —4); 1) (8b+ 3a)(5a —8b);
6) (p— )7+ p); r) (Tx—2)(7Tx+2); e) (10x—6¢)(10x +6¢).

856. C momoipl0 pUCYHKa 72 pasbfiCHUTEe N€OMETPHUYECKHM cMbICa dopmy-
gl (a—b)(a +b)=a?—b® gna MONOIKHUTENBHBIX @ U b, yIOBJIETBOPSIO-
1II{UX YCIOBHUIO a>b.

857. IlpeacTaBbTe B BHae MHOTrOYJI€HA TIPOM3BEAEHUE:
8) (x2—5)(x%+5); - ¢ b
6) (4+y°)(y*—4); A
B) (9a — b?)(b%+ 9a);
r) (O’7x+y2)(0a7x_y2); <
x) (10p?—0,84°)(10p®+0,34%);

Y
A
Y

€) (a®~b?)(a®+b); )

®x) (ct+d?N(d?—cY); ©

3) (5x2+ 2y3)(bx2 - 2y?); |

u) (1,4¢—0,75°)(0,7y° +1,4c); <.

k) (1,3a°—0,1b*)(1,3a°+0,1b%). Puc. 72
858. BrmmmnTe BMecTO 3HaKa * OAHOWJIEH TaK, YTOOBI MOJIVYMJIOCH TOMKIECTBO:

a) (2a+ *)(2a—*)=4a®—b% B) (¥ —bY)(b*+ %)=121a'" -5

6) (*— 3x)(* +3x)=16y%— 9x?; r) m*—225¢10=(m2—%)(x+m?).

§ 13. PasHocTs kaanpator Cymraa 1 pas3HocTs KyOoB



859. IIpeacrtaBbTe B BHAe MHOrowjieHa:

a) (3x2—1)(8x%+1); r) (0,4y3+ 5a%)(5a2—0,4y°);
6) (ba—b3)(b®+5a); ) (1,2¢2— T7a?)1,2c%+ Ta?);
3 ATE 1 5 s 5
) (m+n?)(7me —n); o) (gx+u7) v —5).
860. HaiimuTe 3HaueHHe BbIPAXKEHUHA:
a) (100—1)(100+1); B) 201-199; n) 1002 -998;
6) (80+3)(80—-3); r) 74-66; e) 1,05-0,95.
861. HaiimuTe 3HaueHHEe MPOU3BEACHUA:
a) 52-48; B) 6,01-5,99; n) 17,3-16,7;
0) 37-43; r) 2,03-1,97; e) 29,8-30,2.

862. IlpencTraBbTe Bblpa’XK€HUE B BHAe MHOrOuleHa, UCIOJIL3YHA COOTBETCTBY-
o1y GopMyny COKpallleHHOI'o YMHOMKEeHUSA:

a) (—ytx)x+y); B) (~b—c)b—c); 1) (x—yNy— x);

0) (—a+b)}b—a); r) (x+y)(—x—y) e) (—a—b)(—a-b).
863. IIpencraBpTe B BHAe MHOIOUJICHA:

a) (—8xy+a)(3xy+a); B) (12a3— Tx)(—12a®— Tx);

6) (—1—2a%b)(1 — 2a%b); r) (—10p*+9)(9—10p?).
864. BoinonHuTe yMHOXKEHUE:

a) (—m?+8)(m2+8); B) (6n?+1)(—6n2+1);

6) (5y—y*)y*+5y); r) (—7ab-0,2)0,2 - Tab).

865. Haiinure Haubosbliee 3HAUEHHE BbIPAXKEHUA:
8) (T—6x)(T+6x);  6) (4—5bN3b+4).

866. HaiinuTe HauboJbHnIee UIN HANMEHbIIEE 3HAUEHHE BBLIPAYKEHUS, €CJIH
TaKOe 3HAUeHHE CYIIECTBYET:

a) (5a—0,2)(0,2+5a);  6) (12— Ty} 7y +12).

867. IlpencraBbTe B BHA€e MHOIOWIEHA:

a) 2(x—3)x +3); r) —3a{a+5)(5—a);
0) y(y+4y—4); n) (0,5x—"7)(7+0,5x)(— 4x);
B) dx(x +2)(x—2); e) —oy(—3y— 4)(3y —4).

868. IlpescTaBbTEe BhIpAYKEHHE B BHJIE MHOIOWJIEHA:
a) (b+a)(b—a)% 6) (x+yY(y—x).

869. BrimosHUTE YMHOMKeHUE:

a) (b—2)(b+2)(b2+4); 1) (x—3)(x+3)%
6) (B—y}3+yN9+y?; e) (y+4yY(y—4)%
B) (a*+1)a+1)(a—1); x) (a—5)4(b+a);
r) (c*+1)(c2+1)c®—1); 3) (c+4)(4— )’
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870. YnpocTuTe BBIpayXKeHUE:

a) (0,8x+15)0,8x —15)+0,36x2; r) (83a—1)3a+1)—17a?;

6) 562+ (3— 2b)(3 + 2b); 1) 100x%—(5x —4)(4+ 5x);

B) 2x%—(x+1)(x—1); e) 22¢%+(~3c— 7)(3c— 7).
871. Vnpocture:

a) (x—y)(x+y)x®+y?); r) (83m—2)(3m+2)+4;

6) (2a+b)(4a2+b*)(2a—b): 1) 25n%— (7+5n)(7— 5n);

B) (c®+b)(c® —b)(c®+b?); e) 6x*—(x—0,5)(x+0,5).

872. IToxkaxkure, 4TO KBajgpaT JIOOOro Ienoro 4ucja Ha eguHUIY Oosbiire
IIPOM3BENECHHA MPeIbAyLHero U NOCJEAYIOUero IEeNbIX YHCen.

873. VmopocTute BbIpa)<eHUE:

a) (x—2}x+2)—x(x+5b); B) (4x—a)(4x+a)+2x(x—a);
6) m(m—4)+(8—m)(8+m); r) 2a(a+b)—(2a+b)(2a—0).
874. TlpencraBpTe B BHAE MHOI'OYJEHA:
a) (5a—3c)(da+3c)—(7c—a)(7c+a);
6) (4b+ 10c)(10c — 4b) + (— 5c + 2b)(5¢ + 2b);
B) (3x —4y)? —(3x —4y)(3x +4y);
r) (2a+6b)(6b—2a)—(2a+ 6b)>.
875. YnopocTHTe BLIpakeHUe:
a) ba(a—8)—3(a+2a—2);
6) (1—4b)(4b+1)+6b(b—2);
B) (8p—q)(g+8p)—(p+q)p—q)
r) (2x — Ty)(2x + Ty) +(2x — Ty)(Ty — 2x).
876. Peuinte ypaBHeHHe:
a) 8m(1+2m)—(Adm+3)(4m—3)=2m;
6) x —3x(1—12x)=11—(5—6x)(6x + 5).
87'7{. Haiizure KOpeHb YpaBHEHUSA:
a) (6x—1)(6x+1)—4x(9x+2)=—-1;
6) (8—9a)a=—40+(6—3a)(6 +3a).

878. IlpeacraBpTe BhIPAaXKEHHE B BUJe KBaJpaTa ABYYJIEHA:
. 1
a) 1—4xy+4x%y% 6) 4a’b*+ab+1.

879. JloxkaxxuTe TOXIECTBO:
a) (a+b)? -4ab=(a—b)%
6) (a—b)>+4ab=(a+b)%
B) (x+3)*+(x—3)*=2x%+ bdx.

& 13. PasHocTb kBagpaTtos. CymMma v pa3HOCTb KyOOos
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1880, Paznoxure Ha MHOMKHTEJNH:
¥

a) 2abc?— 3ab’c+4a%be; B) — 15am?®n*—20am*nS;
6) 12a2xy®— 6axy®; r) —28b%c’y+ 16b°cty®.
881. Pemute ypaBHeHHE:
*"2_ X . _3x71 5 4.

a) 2x— 2 =3 6; r) 6= 2 " 2,4;

x+1 _3x+1_ _M. .
) 1+ 3 =X P n) 0,69= 8 13,8;

1-y _Yy . 4+2x

B) 7 +y—2+3, e) 0,5 3 X 10.

882. Co craumuii M u N, paccToOAsHHE MeEXKAY KoTopbiMu 380 KM, OJHOBpeE-
MEHHO HABCTpedYy APYI' APYry BHIILIK ABa moesfa. CKOpPOCTH IToesfa,
OTNIPABUBLIEIOCH cO cTaHUuU N, ObLia GONbIlle CKOPOCTH APYroro mo-
esga Ha 5 KM/u. Yepe3 2 u mocyie OTHIPaABIEHUA IIOE3JaM OCTABAJIOCDH
mpoiiT a0 Berpeun 30 kM. HaliuTe CKOpPOCTH TOE3/I0B.

35. PasnoxeHne pasHOCTU KBagpaToB
Ha MHOXWUTEenu

B toxpectse (a—b)(a+b)=a?— b’ nomMeHsieM MeCTAMH IIPaBYIO M JIEBYIO
yactu., Ilonyuum

a’?—b%=(a—b)(a+Db).
ITO TOMKIECTBO HABLIBAIOT (POpMYnol pasnocmu keadpamos. Ee mpume-

HAIOT AJA PAa3JIOXKeHUS HA MHOXKHTEJIH PaA3HOCTH KBaJApaTOB JIOOLIX ABYX
BbIPaXKeHUHN:

UM A e KA M TG LD fed EIROTOE Eed (S 3G Wl Fem

PAsHOCTH KBaJpaToOB ABYX BHIPAXKEHUI paBHA IPOMIBENEHMIO pag- |

HOCTH 9TUX BBIPDAXKEHUI U MX CYMMBEL, g

St ot e sh 4B a8 s A em Al Bes ER KR R T Aa B e My B

IlpuBenemM npHMepLl [IPEMeHEeHUA (OpMYJILI pasHOCTH KBaJAPATOB.
IIpumep 1. PazjioxuM Ha MHOMKHTEJIM BHIpakeHue 36 —a?.

» Tak xak 36=62, to 36 -a2=62—-a%2=(6-—-a)(6+a). <

IIpumep 2. IlpeacraBuM B Buje mpoussefeHusi asydien 49x%2—16y5,

P aHHBIM ABYYJEeH MOXKHO NPEACTABHTH B BHJAE PASHOCTH KBaJApAaToOB.
IHonyuum

49x2— 16y°=(Tx)2— (4y3)? = (Tx — 4°)(Tx + 4. <

(WELERYE DopMysibt COKpALLEHHOI O YMHOXEHNUA



YOpaxHeHns

883. Paznoskure HA MHOMKHUTEJH MHOI'OUWJIEH:
a) x2—y?% r) m2—1; ) p?—400; K) b2*£‘;
6) c?—z3%; o) 16 —b?% 3) y2—0,09; J1) iﬁn
B) a%—25; e) 100— x%; u) 1,44 a?; M) —i—g~p
884. Paznomxure HA MHOMHUTEIIU:
a) 25x2— ) 9m2—16n2; n) 9—b%c?
6) —m2+16n?; e) 64p®>—81¢%; K) 4a%b%—1;
B) 36a%—49; x) —49a%+16b% n) p?—a?b?;
r) 64— 25x2; 3) 0,01n%2—4m?; M) 16c2d? — 9a?.
885. IIpencrasbTe B BHIE IIPOU3BEAECHHSA:
a) x?—64; r) —81+25y%; x) x2y?—0,25;
6) 0,16 —c?%; o) 144b%—c?; 3) c2d?—a?;
B) 121 —m?; e) 0,64x%2—-0,49y% u) a®x?—4y2.
886. Brniumcnure:
a) 472—87%; B) 1262742 ) 0,849%2-0,1512;
6) 532-63% 1) 21,82-21,2% o) (52) —(43)"
887. Haiinnte 3HadeHue ApoOH:
36 79”65 58" 27 53" —32°
8) g2_q125 0T op 5 B g ges D) gz e
888. Hailigure 3HadYeHUE BLIPAYKCHHA:
417313 2562 - 1562 o1z
a) ’ B) 1 ’ 1];) 542_162’
2 2
63 —27
2 __ 2, 2__ 2. _—
6) 76%— 242; r) 0,783%—0,217% €) o oo?-
889. PasyiokuTe HA MHOMKHUTEJN:
a) x*—9; r) y2—p* w) bt —y'% K) ct—d8;
6) 25—nb; n) cb—db; 3) m®—nb; a) a*—16;
B) m8—a?; e) x8—a?; u) a*—bi; M) 81 —b".
890. Pemnre ypasHeHue:
a) x2—16=0; r) a®-0,25=0; w) 4x2—9=0;
0) y —~81=0; o) b*+36=0; 3) 25x?2—16=0;
B) ——x =0; e) x2—1=0; n) 81x2+4=0.
891. PemuTe ypaBHEHHE:
a) m?—25=0; 6) x>~ 36=0; B) 922—4=0; r) 16x2—

§ 13. PasHocTtb kBagpatos. Cymma 1 pasHoCcTb kyboB ’ 167
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892. IlpencraBbTe B BHAE IIPOU3BEACHUA:

a) c®-—9x%; r) a'd*—1; x) 16m2y?—9n;

6) 100y%—a?®; n 0,36 — xty?; 3) 9x8y*—10022;

B) 4x*—25b% e) 4a?—bSc?; n) 0,81p°m*—0,01x2.
893. Pasoxxure Ha MHOMXHTEJIN:

a) 64—y%; r) 25m%—n?; K) 64—a'bt;

6) x2—c"; n) 1-49p'°; 3) 16b%c1?—-0,25;

B) a'—b?%; e) 4y®—9a*; n) 81x%%—0,364d2.
894. IlpencrtaBpTe BbIpa’k€HHE B BHe HPON3BEJECHUS:

a) (x+3)*—1; B) (4da—3)*— 16; n) (5y—6)>—81;

6) 64—(b+1)% r) 25— (a+ 7Y e) 1-(2x—1)4
895. Pazjoxnre Ha MHOXXHUTEJH:

a) 9y2—(1+2y)% r) (5a —3b)*—25a%;

6) (3c—5)*>—16c%; n) (—2a*+ 3b)* —4a’;

B) 49x?—(y+ 8x)% e) b —(x—4b3°.
896. IlpencrasrTe B BHJE NTPOM3BEHNECHMS:

a) (2b—5)*—36; B) (4—11m)>—1; n) (5c—3d)?—9d?;

6) 9—(7+3a)% r) p° —(2p+1)% e) a*—(9b+a?)?.
897. IlpencraBbTe B BuOe NPOU3BELEHMA:

a) (2x+y)*—(x—2y)% B) (m+n)—(m—n)%

6) (a+b):—(b+c)?; r) (4c—x)?>—(2c + 3x)2.

898. Hokaxkmre, uTO0 npm JI0OO0M HaTypaJbHOM Il
3HaueHHe BhIpaxkeuus (4n+5)°—9 penurcs
Ha 4.

899. Jlokaxwure, uTo upm JOGOM HATYPAJIBHOM
n sHayeHue BLIpaxkeuus (n+7)2—n? pennres
Ha 7.

900. Ha crTopoHaxX NOpAMOYTOJBHUKA TIOCTPOEHBI
KBaaparel (puc. 73). Ilmomanp omHOro KBaj-
para Ha 95 cMm? GoJsbLie IUTOIEAZM LPYTOTO.
Halinmre nepumerp HpsAMOYroJbHHMKA, €CJH
M3BECTHO, 4YTO AJUHA NPAMOYTrOJBHHKA HAa
5 cM OoJsibllle ero HIMPHHBIL. Puc. 73

91. IIpencraBeTe B BHje Ky0a OaHOUYJIEHA BBIpaKeHHE:
a) 27a%; ©6) —8m?; B) 8% r) —64p% ) —27a®xS;

168 Qopmynbl COKPALLEHHOTO YMHOXEHWS
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902. IlpencraBbTe MHOTOYWJIEH B BH/Ee KBajApaTa [ABYWIeHAa WJIH BbIparKeHHI,
IIPOTHBOIOJIOXKHOINO KBAJAPaTy [ABYUYJICHA:

a) 0,25x?—0,6xy +0,3y>; B) —a4+a3+‘“a2'
6) —a?+0,6a—0,09; r) — 16m2—24mn—9n2.
903. Peuvrte ypaBHEHHE:
) (5x—1)(2x+1)—10x2=0,8;  6) 18x%— (9x+2)(2x—1)=1.

904. Typucr paccuMTaly, YTO €Cii OH OyAeT UATH K IKeJIe3HONOPOIKHOI
CTAHI[MH CO CKOPOCTHIO 4 KM/4Y, TO ONO3[aeT K IMOe3fy HA moJjdaca, a
ecau oH OymeT MATH €O CKOPOCTBIO 5 KM/4Y, TO HpUAET Ha CTAHIHIO
3a 6 MpH o orupamrienus noesfna. Kakoe paccrosHme HOJKEeH ITPOI-
TH TYPHCT?

36. PasnoxeHune Ha MHOXUTENN CYMMbI
M pa3HoOCTU KyOOB

I[JIH Pa3joxXeHn" Ha MHOXXHTEJIN CYMMBbI RyﬁOB HCIIOJb3YETCH TOXXK[Oe-
CTBO

a®+b3=(a+b)la®— ab+¥b?, 1)

KOTOPOe HAa3BIBAIOT QOPMYNOLL cymMmbL KYyOO8.
Yrobn! noKa3aTh ToxpecTBo (1), YMHOMXHUM AByUJIeH a+b HA TPexXuJieH
2__ 2.
a‘—ab+b°:
(a+b)(a?—ab+b?)=
=a®—a’b+ab’+a’b—ab?+b*=ad+ b3,

Muoxurear a?—ab+b? B npasoii wactm Qopmynasl (1) HanmoMHMHaeT
TpexusieH a’— 2ab+b?, KOTOpLIH paBeH KBaApaTy pasHocTH a u b. OmgHaKo
BMECTO YABOEHHOI'O IIPOM3BeleHUN @ M b B HEM CTOHUT HPOCTO MX HPOU3BE-
nende. Tpexuisen a?—ab+b? Ha3BIBAIOT HENOLHLLM KEAOPAMOM pa3HOCU O
u b. Hrax,

L L PR I e e ow T B SV BRI S S B U Ll ver oEe s RN bAT Gt M 0

cyMMa KyOOB JIBYX BEIpa’KeHHIl PaBHA TIPOU3BENEHHIO CYMMBI 9THX
; BBIpa’KeHMil ¥ HEHOJHOrO KBajpaTa HX paaﬂoc'rn.

b mew Ao e @A BTE Tro RYE AS3 MR T Th 0 R M3d AT PN TAD U - BFE YRR Y on. mex B L L v, wa are ST s TT v BB e B 0EN B0 SN B @O hewr

o e ag

¥
i
§
3

IIpumep 1. PazjioxuM Ha MHOXMXHTEJIH MHOrousieH 27x3+y5.

» JaHHBIHI MHOIOWJIEH MOYXHO IIPefCTaBUTh B BHAE CYMMBbI KyOOB [BYX
BHIpa*XeHNH:

27x3+ y* = (3x) + 4%

§ 13. PazHocTe KBaapatoe. Cymma v pas3HocTb kyboB
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ITpumenus dopmyny (1), Doaydyum
(Bx)*+ 3 =(3x + yN9x%— 3xy + y?).
HUrak,
27x3+ y3=(8x + y)}9x2 - 3xy +y?).
s pasjioxkeHus Ha MHOMHTEJH PA3HOCTH KYOOB HNCHOJB3YeTCH TOXK-
[eCTBO
a®—b3=(a—b)a’+ab+b?, (2)
KOTOPO€E Ha3BIBAIOT (OPMYJIOLl pasHocmu Kyboe.
Yro6b! nokazaTh TOXAecTBO (2), nIpeobpasyeM NpPOHU3BELeHME [ABYWIeHA
a—b u Tpexunena a®-+ab+b®, KOTOPLIM HA3BIBAIOT HENOJAHLLM Ke8adpamoM
cymmu. a u b:
(a—b)a*+ab+b*)=
=ad+a?b+ab®?—a?b—ab?—-b>=a®—b3.

2 ‘ L o otn s ke B oaps e G 3MG A% Sue ueh bED Neaxt ey sl xBm ‘

Pa3nocte KybOB ABYXx BhIpa)KeHH# paBHA HNPOM3BEACHHIO PA3ZHOCTH :
3THX BBIPDAXKEHUIH M HEIOJIHOro Rsa;;pa'ra MX CYMMHI. "

ke < : BS [ SRRy R S s B e SR B G B W W WH U R e e wor o

IIpumep 2. PaznoxuM Ha MHOMXHTeau MHOrouseH mb—n?,

» IlpepcraBuM AAHHBIN MHOTOYJIEH B BHAe pasHOCTH KYGOB [ABYX Bbipa-
JKeHUi u npuMeHuM Gopmyny (2). Iloayuyum

m®—n3=(m?3—n®=(m?— n)m*+m2n+n?. 4

YnpaxHeHus
905. PazioxxmuTe HA MHOXHTeJIM MHOI'OYJICH:
a) x3+y% ©6) m*—n3 B) 8+d? 1) 27—y m) 3+1; e) 1A
906. IIpumenute GopMyay cyMMBbI Ky6oB wim (GOpMyJy pasHocTH KyOoB:
8) c3—d% B) x°—64; n) ¥
6) pd+ ¢ r) 125+a3; e) 1-+53.
907. IlpepcTtaBbTe BHIPAYXKEHHE B BHJAE CYMMBI MJIM Pa3HOCTH KYGOB U pas-
JIOKUTe ero Ha MHOXWUTEJIH:

a) 8x%—1; 8) 8—ga’; 1) 125a°—64b%;

6) 1+27y% r) —‘m3+1000 e) —x3+% "
908. Pa3ioxxuTe HA MHOXHUTEJN:

a) 8 —m3; B) 64x3+1; n) m3—27n3;

6) 3 +27; r) 1-5p5% ¢) ga’+bs.

0 GEEERE DopMysibl COKPALEHHOT O YMHOXEHNS
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909. 3anuminte B BHje NPOMU3BefeHUS BHIPAXKEHHE:

a) x®—yb; B) m®—n3; 1) a®+b%

6) ab+b5; r) p?+k% €) x°—y°.
910. PaznoxxuTe Ha MHOMHUTEJH:

a) *+b% 6) a®b% B) x6—-8; 1) 27+4°.

911. 3anuinnTe B BHOe IPON3BEAeHU:

a) —x°+y’; B) —a“+%; m) ¢®+1;
1
6) —8—p3; r) —2—7—b6; e) x®+yb.
912. INpencrasbTe B BuAe IPOM3BeleHHA:
a) a’v®—1; B) 8 —a3c3; n) x8y2—c3;
6) 1+ x3y5 r) m3n®+27; e) a®—msn®.

913. oxaxure, YTO 3HAUYEHME BLIPAYKEHHA:

a) 3273+ 1732 memnrtes Ha 500;
6) 7313—6313 penurcs Ha 100.

914. Jenurca Ny 3HaYeHWE BHIPAMKEHUA:
a) 383+372 ma 75; 6) 993 — 74°% ua 257

n

915. IlpeacTaBbTe B BHAE MHOTOYJICHA:
a) (11c?+a®)(—a®+11c?); B) (0,3¢—0,2d)(0,2d — 0,3c);
6) (0,8x+y*)(—0,8x—y?); r) (6x3—4x)(—6x®—4x).
916. [oxarxuTe, YTO PABEHCTBO He FABJISIETCS TOMKAECTBOM:
a) x*+4=(x+2)% 6) (x—2)(2+x)=4—x2.
917. PenmuTe ypaBHeHHE:

a) (2x—3)*—-2x(4+2x)=11;
6) (4 — )3+ 4x)— 2x(8x —1)=0.

KoHTponbHbiE BONpOCHI

3@ Yemy paBHO Npou3BedeHne pPasHOCTU ABYX BLIPAXEHWIA U MX CYyMMbI?
A Hannwure cooTBeTcTBYIOWYIO GOPMYNy WU AoKaxuTe ee.

§ YeMy paBHa pa3HOCTbL KBanpaTtoB [AByX BolpaxeHuin? Hanuvwwure
COOTBETCTBYIOLLYIO POpMyny.

Hannmwure dopmyny cymmil ky6os. lNposepute Aokasarenscrso.

'® Hanvwwure bopmyny pasHocTn Kybos. lNpoBeante OokasaTrenbCTBO.

———
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EXL} NPEOEPASOBAHME LIESbIX BbIPAXKEHUI

37. MNpeoOpasoBaHue LENOro BbipaXeHus
B MHOrodneH

. omyo Yvogn o mm ath SR A R B YAAE Jex teinl GOA -LM v R A s P A4l YRR dpe LW 2GR BB s g

4
BripaskeHns, cocTaBJ€HHble M3 4YMCeNl MU TNepPeMeHHBIX ¢ IOMOIIBIO i
[eUCTBHIl CJOMKEHNA, BBIUNTAHNA U YMHOXXEHHA, HA3BLIBAIOT UeJibl- }
MU svipancerHusmu (IIPOM3BeNeHNE OLAMHAKOBBIX MHOXXHUTeNeill B Iie- i
JIOM BBHIpAXXE€HUU MOKeT ObITh 3aIlMCcaHO B BHIe cTelleHMn). K me- i
JLIM OTHOCAT ¥ BbIPAaXXe€HHsi, B KOTOPbIX, KpOMe [felicTBuii g
CJIOXKEHHS, BLIUNTAHUSA M YMHOXXEHHS, HUCIOJb3yeTcs AeJieHue Ha §

* YHCINIO, OTJIMYHOE OT HYJIA. ;

TH OGS B uY Al s @ RS (T e Svd Wb M A s 1V BOF MR MOE Nodt Qa P GRE v BRI DR AT KGR BOR OB ohd R Qi VAR UR- M. SPR b AND SRD Bue W R

MHOro4JeHbl ¥, B YACTHOCTH, OJHOUJIEHbI SABIAIOTCS HEJIBIMM BhIpaie-
2
auamu. Hanpumep, 3,5x%y —4xy?+ 10x— 0,5y n ~3--ae'bc2 — IeJible BRIpake-

Husa. [IppmepaMy nesiblx BRIPAYKEHUH CHYKAT TAKHUE BBLIPAXKEHMA:
a(a t 2¢)
i)

7
Bripaskenne x+ﬁ‘—5(x —1) He ABJIAETCHA EJILIM, TAK KaK B HEM HC-

IIOJIb3YEeTCs AeJieHHe Ha BhIpa)kKeHHe C IepeMeHHOM.

Breipaxxenne 10y2+(3x+ y)(x2— 10y?) aBnserca cymmoii ogHouseHa 10y3
1 [pOoM3BefieHUA MHOToujieHOB 3x+y n x2— 10y®. Bripasxernune 2b(b?—10c?)—
— (b3 + 2¢?) sBasieTcs pPasHOCTHIO MeKAY IIPOM3BefeHMEM OLHOUIEeHA 2b u
MHOTO4YJIeHa b?— 10c¢? n MHorouseHom b3+ 2c%. MEel 3HaeM, UYTO CyMMY, pas-
HOCTHL M IPOM3BefieHNe MHOrOUJIEHOB MOXKHO ITpeo6pas3oBaTh B MHOTOYJIEH,
IOSTOMY KaX[0e M3 3THX I[eJbiIX BHIPAXKEHUiI MOMXHO NPELCTABUTH B BHJE
MHOT'OYJIEHA.

103+ (Bx+y)(x2—10y?), 2b(b*—10c?)— (b3 +2c?), 3Ba?-— + 2,5ac.

afa+ 2¢)
5

YTO B HEM COAEPXKUTCHA AeyieHre Ha YUCHO, OTJINYHOE OT HYJIA. Ecn pexne-

HMEe 3aMeHNTbh YMHO2KeHHneM Ha 4YHucCJio, OﬁpaTHOG LEeJINTEeJII0, TO IIOJIYUYHNTCH

Bripakenne 3a?— + 2,9ac oTIN4YaeTcA OT PACCMOTPEHHLIX TEM,

1
BBIpaKeHNe 3a2—ga(a+ 2c)+2,5ac, KoTOpoe, KaK M IIpeAblAylINe BhipajKe-

HHUA, COCTABJIEHO U3 MHOTOYJIEHOB C IIOMOIIbLIO AEHCTBHM CHOMKEHMHA, BLIYH-
TAHNSA, YMHOXeHHNst. [loaTOMy 3TO Iiejioe BmIparkeHHe TaKKe MOMKHO Ipej-
CTABUTh B BHJie MHOTOYJIEHA.

TOBA AR e RS s N LT €0 RS R RS a2 B s WM sea e e 04 RS VT RO e CTW PO 60w e ST G TR Wh g T w LA ST Moy ORI M G OOF W

Jliwo0oe IIeJZioe BBIpAXE€HHN€e MOXXHO IIpeAcTaBHTh B BHI€ MHOI'O- g
i HJIeHA. §

o AT
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IIpumep 1. IlpencraBum B BHe MHOTOUJIEHA BbIpaXK€HHeE

4

(x2+2)2— (x — 2)(x + 2)(x% + 4).
HNmeeMm
(x*+4x2+4)— (x®— 4) (a2 + 4) = x* + 4x%+ 4 — x*+ 16 = 4x% + 20.
3HauynT, [AHHOE BHIPAYKEHHE TOXJECTBEHHO PABHO MHOI'OUYJIEHY

4x%2+20. <
IIpeoGpazoBaHue II€JIOTO BHIpAYXKE€HHA B MHOTOYJIEH MCIIOJIB3YyeTCH IIpH

pellleHNt YPABHEHHI, NOKARATEJBCTBE TOXKJIECTB, B 3aJaUax HAa JEJHMOCTb

H T'

II.

IIpumep 2. JJokaxkeM, yTO HHU IPU KAKOM I[€JIOM 1I 3HAUEHHE BHIPAYKEeHHNS

4

ynp

918.

919.

920.

921.

922.

(n+1)}n—1)—(n—6)n+2) He pennrca Ha 4.

YupocTuM OAaHHOE BbIpaXKeHUe:
(n+Dn-1)—-@n—-6)(n+2)=n?*-1)—(n?2—-6n+2n—12)=
=n?—1—-n?+6n-2n+12=4n+11.

MpI npeAcTaBHUIIN JaHHOE Bbhipa)keHme B Buge cyMMbI 4n+11. Ilpn Jro-
OoOM I1eJIOM n 3HadeHMe IIEPBOTO cJlaraeMoro peiwnTcda Ha 4; BTOpoe cla-
raemoe — uMciyo 11 — He genuntess ma 4. IlosroMy npm moGom 1esioM
n sHaueHue CyMMbI 4n+ 11, a 3HaymT, M 3HAYEHHME HMCXOLHOTO BhLIpa-
weuusa (n+1)(n—1)—(n—6)n+2) e geantca Ha 4. <

Kakue n3 Buipaxkenmii 2x°y, 4a“—b(a — 3b), 3 8 ° Ox —5 HBIA-
IOTCSH 1eJIbIMHU?

IIpepcraBpTe B BUf€ MHOTOYJIEHA:

a) cymMMy MHorouJieHa X3+ Tx?2+8 u npomsBefeHHs MHOTOUJIEHOB
x2—6x+4 n x—1;

6) pasHOCTh IPOM3BENEHUS MHOTOUJeHOB a’+7a—4 n a—3 u MHOrO-
ynena a®+4a2—29a+11.

IIpeoOpasyiiTe B MHOIOUJIeH:

a) 4(m—n)’+4m(m—n); B) (y+7)°—2(y + 10)(y + 4);

6) bx(x—y)— 2(y— x)?%; r) (x —5)(6+4x)—3(1 —x)>.

YupocTnTe BBIpajkeHHUe:

a) (3m—a)(a+3m)— (2a+m)3a—m);

6) (x —4y)(x + 3y)+ (x— 3y)(3y + x).

3Haf, uTo a=2x—5, b=8x+1, c=4x— 2, npeacrtaBbTe B BUIe MHOI'O-
YyjleHA C IlepeMeHHOM Xx Bbipa)Kenue ab - c2.

Hoxkaxure, yTo 3HaueHMe BbipaXkenust (2n+1)}n +5)—2(n+3)(n—3)—

923.

—(bn+13) HM IIpM KAKOM IIeJOM 7 He AeJUTCH Ha 6.

§ 14. MpeobpazoBaHue Uenbix BblpaXeHuin
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924.

925.

926.

927.

928.

929.

931.

932.

933.

Hokaxxure, uTo 3HaueHue Boipaxkenuda (n+8)n—4)—(n+3)n—2)+29
opn J000M 11€JI0OM n JeJuTca Ha 3.

Perinre ypaBHEHUE:

a) x(x+2)(x—2)— x(x®—8)=16;

6) 2y(dy—1)—2(3—2y)*=48.

Pemmnure ypaBHeHHe:

a) XX (x+2)—x(x+1)2=5x+9;

6) (y—3)*+3(y+2)y—2)=9+4y°.

HOR&DKPITG, YTO 3HAYEHHE BLIDAXXE€HHSA HE€ 3aBNCUT OT 3HAYEHUHA Iliepe-
MEHHOI:

a) (a— 1)} a?+ 1) a+1)—(a?— 1)°—2(a®*— 3);

6) (a®—8)°—(a—2)(a®+4)(a+2)—6(5—a?).

YuapocTuTe BLIpaXXeHME:

a) (y—3)Y*+N+3)—(2y*—y)* - 19;

6) (1—-a)Y1-a®)+1+a)l+a®)—2a(l+a)a—1).

JloKa)kure TOMXJIECTBO:

a) (a—3c)(4c+2a)+3c(a+3c)=(2a— c)(3c+ Ha)—8a?;

6) (1—-2b)(1—5b+b?)+(2b~1)(1—6b+b*>)=b(1—2b).

930. IlpencraBbTe NAHHEIN TPEXUJieH, €CJy 3TO BO3MOYKHO, B BHe KBajpa-

Ta OBYYJIEHA WJIM B BHfE BbLIPAXKEHHS, LPOTHBOIOJOMXHOTO KBAApATy
[BYWIeHAa:

a) 25y%— 15ay + 9a?; B) 4b%+0,25¢%— 2bc;

6) 15ab—9a?—6b%; r) 0,36a2+0,04y2— 0,24ay.
Paszsoxxute HA MHOXKUTEIIN:

a) —20x%y?— 35x3y3; B) —1,2a3b+1,2b%

6) 3adb’c + 9ab®c?; r) 7,2x%*—1,8x%~.

Or fepeBHHM A0 CTAHIMM BeJOCUIEAMCT eXall co CKopocThio 15 Km/4,
a obpaTHO OH BosBpallaJjca co ckopocteio 10 kMm/4. Hatigyite paccero-
fiHUe OT [JEpEeBHM [0 CTAHIIMY, €CJI M3BECTHO, UTO HA OOpaTHBIN NMyThb
BeJIOCHIIeAnCT 3atpaTuyl Ha 1 4 OoJibllle, YeM HAa OYTh OT JAEePEBHH MO
CTaHIIuN.

N3 nmyHKTa A CBA3HOM AOCTaBUJI AOHeceHMe B NYHKT B 3a 30 MwuH.
Ha oO6paTHOM IyTH OH YMEHBIINJ CKOpocTh HA 1 KM/4Y u 3aTpaTHi Ha
mopory 36 muu. Onpefennte, ¢ Kaxkoii CKOPOCTbIO HIeji CBS3HOI N3
nyHKTa A B IyHKT B.

Popmynbl COKPAILEHHOIO YMHOXEHUN
1



38. NMpumeHeHne pas3nunyHbIX CNOCOOOoB
ANA pa3noXeHua Ha MHOXUTenmn

A pasyioKeHnss MHOTOUYJIEHOB Ha MHOXKUTEJIM Mbl IIPHMMEHAJHU BBIHE-
CeHHe OO0IIer'0 MHOMKWTEJNs 3a CKOOKH, IPYLUINPOBKY, JOPMYJbI COKpAallleH-
HOrO YMHOXXeHus. UHOTIA yhaeTcss Pas3yioXUTh MHOIO4YJIEH Ha MHOXXUTEJIH,
TIPEMEHHB TIOCJE0BATENIBHO HECKOJNBKO crnocoboB. 11pu aTOM HauMHaTH Ipe-
obpasosaHHe clefyeT, €Cin 3TO BO3MOYKHO, C BbIHeCEHUs 00ILlero MHOXKHTE-
N8 3a CKOOKH.

Mpumep 1. Pasinoxum Ha MHOxXuTeu MHorouwineH 10a3—40a.

P Yjennl 3TOro MHOrowleHa mMeloT obmimii MmHOMXuTeah 10a. BbiHecem
3TOT MHOXKHUTEJNb 3a CKOOKH:

10a3— 40a = 10a(a?—4).
PasjioxkeHne Ha MHOXXNTEJH MOXXHO IPOJOJIXKHTH, IPHMMEHUB K BBIpAa-
xKeHNIO a°—4 Gopmysy pasHocTH KBajApaToB. B pesyibrate moJjiydmMm B

KayecTBe MHOMUTeeli MHOrOuYJIeHbl 0Oojlee HUBKHNX CrelleHeH.
HAmeem

10a(a?— 4)=10a(a + 2)(a — 2).
3HaunT,
10a3—40a=10a(a+2)a—2). <

Mpumep 2. Paznoxum Ha MHOXuTe)im MHorouned ab®—3b3+ab’y— 3b%.
» Cuauajia BbIHeceM 3a CKOOKm oOmmii MHOMUTENL bZ:
ab®—3b% + ab’y — 3b%y=b*(ab— 3b +ay — 3y).
IlonpiTaeMCsl Telepb PA3JIOKHUTHL HA MHOXKHUTEJH MHOT'OYJIEH
ab—3b+ay—3y.

CrpyunupoBaB nepsblili 4i€eH CO BTOPBIM M TPETHI C UeTBEPTHIM, OyzeM
NMETh

ab—3b+ay—3y=bla—3)t+y(a—3)=
=(a—3)(+y).
OKOHYATEJHLHO IIOJYYHM
ab®—3b%+ab’y — 3b*y=b%(a—3)b+y). <

Mpumep 3. PasznoxumM Ha MHOXuTeNH MHOTOUIeH a®—4ax—9+4x2
» CrpynuuMpyeM mepBBIi, BTOPOH M 4eTBepTHI uieHbl MHoroulseHa. Ilo-
JIYYHUM TpexuleH a’—4ax-+4x?, KoTopelii MOYXHO IIpefCTABUTHL B BHJE
KBagpara pasmocTu. Ilosromy
a?—4ax—9+4x?=(a?—~4ax+4x*)— 9=
=(a—2x)?—9.

& 14 TlNpeohpazorans eIhix 8EIPAXEHUN
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ITonydyeHHOEe BBLIPaYKEHHE MOMKHO PasjIoOHUTh Ha MHOXKHTeJn o ¢op-
MYyJie PasHOCTH KBaJIpaToB:

(a—2x)°—9=(a—2x)’—3%=(a—2x—3)a— 2x+ 3).
CaenpoBarelyibHO,
a’?—4ax—9+4x?=(a—2x—3)a—2x+3). <

BaMeTI/IM, YyTO NIPH Pa3JIOKEeHNN MHOI'OWJIeHa Ha MHOXNTeJn MMeEIOT B

BUIY IIpPefCTABJIEHNE €Tr0 B BHJe NPOU3BENeHUH HECKOJbKNX MHOIOYJIEHORB,
B KOTOPOM XOTA OBl ABa MHOXKWUTeJIA ABJIAIOTCA MHOIoYJeHaMH HeHYJIeBOM
crenieHn (T. €. He ABJAIOTCA YNUCJIAMU).

He kKaXabIii MHOTOWJIEH MOXHO PasjiOXKNUTh Ha MHOXuTeau. Haopwu-

Mep, HeJb3s PasjioXUTh Ha MHOMXKHMTENIN MHOrouJeHel x2+ 1, 4x2—2x+1

urT.

II.

PaCCMOTpI/IM IIpnMep HCIIOJIB3OBAHMA PA3JIOKEeHNHA HA MHOXXHNTeJIn AJIA

VIPOIIeHNS BBIYHCJIEHUN C IIOMOIIBIO KaJbKYJATOPA.

IIpumep 4. HaiigeM ¢ noMoubio KaJBKYJIATOPa 3HAYEHHE MHOTIOYJIeHAa

5x3+ 2x%2—Tx+4 mpun x=1,2.

P Ecnu BBINONHATL AEWCTBHA B IPUHATOM NOPAIKE, TO CHaYaja IPUIET-
cs HAWTHM 3HAYEeHWs BhIpaXXeHmnit x2-5, x?-2 n Tx, zanucarb pesyibra-
Thl Ha OymMare mJjin BBECTHM HNX B IIAMATH KaJbKYJIATOpa, & 3aTeM IIe-
periTH K [AeHMCTBUAM CJIOMKEeHUA M BolunTanusa. OQHAKO MCKOMBIH
pe3yJIbTaT MOXKHO MNOJYYHUTB Tropasfo IIpollle, ecliu mpeodpas3oBaTh AaH-
HbIll MHOTOUJIEH CJELYIOIIUM 00pasoM:
5x342x2—Tx+4=(5x2+2x—TNx+4=((bx+2)x— T)x + 4.

Beinoauus Bbluncienns s x—1,2, HaiifeM, YTO 3HaYeHNe MHOro4Jie-
Ha pasHo 7,12. <

YOpaXKHeHus

934. PaznoxxuTe Ha MHOXXHUTeJIN MHOIOYJIEH:
a) bx?%-— 5y?; B) 2ax?—2ay?; n) 16x%—4;
6) am?—an?; r) 9p°—9; e) 756—27c%

935. IlpencraBbTe B BHE IIPOU3BELEHUA:
a) y¥¥*—y®  6) 2x—2x%;  B) 81x%—x% 1) 4y5—100y5.

936. BrinosHNTe pasJIoXKeHNe Ha MHOMKUTEJIN:
a) mx®—49m;  6) ab?—4ac?; B) 4b%—b; r) a®—ac?.

937. [dokaxure TOMXAECTBO
a®—b®=(a—b)(a+b)a?+b*)(a®+b).

938. Paznoxkure Ha MHOMHUTEJIN:

a) p*—16; 6) x*-81; B) y®—1; r)a’-bo

INEEER'E DOpmynbl COKPaLWEHHOI0 YMHOXEHUA
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939.

940.

941.

942.

943.

944.

945.

946.

947.

948.

949.

950.

951.

952.

PaznoxnTe Ha MHOXHUTEJIH:
a) 3x%+6xy+3y%; B) —4x—4—x% n) 45x+30ax + 5a’x;
6) —m2+2m—1; r) 6p®+24¢®+24pg; e) 18cx?—24cx +8c.

Pasnoxure Ha MHOXUTeIN BeIpaXkeHne x®—y® npencraBume ero B
BHZE: a) PasHOCTH KBajgparos; 0) pasHOCTH KyOOB.

BrinioIHMTE pasyiodeHNe HAa MHOMKUTEJH:

a) 2m?—4m+2; B) 8a®—8b%;

6) 36 +24x +4x?; r) 9ax®+ 9ays.

Pasznoxure Ha MHOXXNTEJIHN:

a) dxy+ 12y —4x—12; B) —abc—dac—4ab—20a;
6) 60+ 6ab—30b—12q; r) a®+a’b+a?+ab.
IIpencTraBbTe B BHJie MIPOM3BEAEHUNA:

a) 45b+6a— 3ab—90; B) act—ct+acd-c?;
6) —Hxy— 40y — 15x — 120; r) x®—x%y+x%—xy.
BrinosHuTe pasiiodeHme Ha MHOMKHTEJN:

a) x?—2xc+c*—d% B) p*— x*+6x—9;

6) c2+2c+1-a? r) x2—a?—10a—25.
PasnoxxnTe Ha MHOMXHNUTEJIN:

a) x%2+2xy+y?—m?; B) b?—c?—8b+16;

6) p>—a®—2ab— % r) 9—c*+a*—6a.
Pazosknte Ha MHOXXHUTEJIN:

a) xX?~y?—x—y; B) m+n+m2—n?

6) a®*—b2—a+b; r) B2—k—p?—p.

IIpencraBbTe B BHAE IIPOM3BENEHUHA:

a) a—b+a?-b% 6) c?+d—d?+c.

HUcnonws3ysa KaJbKYJATOP, Hanugnre 3HaYeHUe MHOT'OYJIEHA
3,6x%—2,1x2+1,9x— 16,7 nipu x=3,7.

Pemnre ypaBHeHUE:

a) x*—x=0; B) x3+x%2=0;
6) 9x—x2=0; r) 5x*—20x*=0.

PenmTe ypaBHeHUe:
a) x3+x=0; 6) x2—2x2=0.

Hokakure, YTO 3HAYEHUS MHOTOYJIEHa X°— X TIPDU IfesibIX 3HAYEHUAX X
KpaTHb! yuchay 6.

MokaxXnTe, YTO PA3HOCTHL KBAJAPATOB ABYX IIOCJeAOBATEJHLHLIX HeEYer-
HBIX YHUCeJI AeJIUTCA Ha 8.

§ 14. lNpeobpa3oBaHne LENbIX BbIPAXEHUIA

7-10 H. Maxapeiuer, 7 KJ.
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953. Jloxa)XuTe, YTO €CJU K IIPOM3BEAEHHIO TPEX MOCJENOBATEJBbHBIX IIeJIBIX
ypceJ NpubaBUTEH cpejiHee M3 HUX, TO NOJy4YeHHasi cymMma OyaeT pas-
Ha KyOy cpeaHero u4mpcJa.

9. YopocTuTe BhIpajK€HHE M HAWAUTe ero 3HaAUYEeHHE IIPHM YKA3aHHOM 3Ha-
YyeHHUH IIEePEMEHHOM:
a) (6x—1)(6x+1)—(12x—5)38x+1) npu x=0,2;
6) (5+2x)>—2,5x(8x+7) npu x=-0,5.

955. He BHINOJIHASA NOCTPOEHUA, HANUAUTE KOOPAWHATHI TOUEK IepeceuyeHUs
rpajpuka pyuxknuu y=0,24x+6 ¢ ocaMH KOOpAUHAT.

956. IlokakuTe, KaK MPHMEPHO PACIOJOXXEH B KOOPOHMHATHOM IIJIOCKOCTH
rpauk QYHKIUU:
a) y=—0,9x+4; 6) y=2,3x; B) Y=

x —_——
10° r) y=—9.

KoHTpONnbHbie BONPOCHI

B8 Npvseavite npyMep LENOrO BHIPEXEHMA U BLIPEXEHUS, HE ABASIOLLE-
e OCs LENbIM.

B8 Kakve DECTBUS HAAO BbINONHUTL U B KakOM nopsake, 4Tobbl npep-
cTaBuTb uenoe BobipaxeHne 4x(3 —x)?+(x?2—4)(x+4) B BUAE MHOro-
4yneHa?

Kakve cnocobbl pasnoXeHnss MHOMOYNEHOB Ha MHOXWTENU BaM U3Be-
CTHBLI?

dna mex, kmo xowem 3Hamv Goavwie

39. Bo3BeneHue agBy4YneHa B CrelrieHb

BaM m3BecTHBI (OopMyJB KBaZpaTa CYMMBI M KBaJgpaTa Pas3HOCTH, Ky-
6a cymMel 1 Kyba pasHocTH. Taxk Kak pasHOCTh @ —b MOIKHO paccMaTpHUBATH
KakKk cymMMmy a+(—?b), TO B KaXJOM cliyyae MOXKHO FOBOPHUTH HE O ABYX (pop-
MyJax, a 06 ogHO# — KBazpaTe AByYJeHa M Kybe AByuJieHa:

(a+b)2=a%+ 2ab+b?,
(a +b)2=a®+3a%b+ 3ab®+ b3,

HeTpyzaHo nony4uTs (hOPMYJIEI JJIA BOSBENEHUsI ABYWIEHA B YETBEPTYIO,
NATYI0O U T. J. cTeneHb. IIONYYUTE MX MOYKHO IOCJEeNOBATENBHO OZHY 38 OApY-

roif, yMHOXasi MHOrIOUYJIeH, 3allMCAHHLIA B MpPaBOM YacTH NpeAulecTBYIOHIEH
¢dopmyaer, Ha a+b, Hanpumep:

(a +b)*=(a®+3a2b + 3ab®+ b3)(a +b).

(ELER'E DopMynbl COKPALLEHHONO YMHOXEHKS



VYMHOKeHUe BBINIOJHUM «B CTOJIOMK»:
a3+ 3a%b + 3ab? +b?
a+tb
a'+ 3a3b+ 3a%h? + ab®
a3b + 3a?b®+ 3ab® + b*
a’+4a3b+6a%b? + 4ab® + b,

HUraxk,

(a+b) =a*+4a3b +6a%b?+ 4ab® + b*.
YMHOKaf MpaByl0 YaCTh 3TOr0 pPaBeHCTBa Ha a+b, monydum (PopMyJIy

IATON CTelleHW ABYYJIEeHA:
a’+4a3b+6ab? + 4ab®+ b
at+b
a®+4a'b+ 6a3b?+ 4a2b® + ab*
a‘b+ 4a®b® +6a%b® +4ab? + b°
a®+5a'b+10a°b?+ 10a2b® + bab* + b°.

3Hauur,
(a +b)’=a’+5a'b+ 10a3b?+ 10a2b® + Hab* + b°.

JIJag TOoro uToOBl 3aMETHMTH SaKOHOMEPHOCTE B (hOpMyJie n-Mi CTEmeHU
JAByWwieHa a+b npu pasiiMUHBIX SHAYEHHAX N, BBHIIIUIIEM HX, HAUYMHAA C
n=1 u 3akaHuMBasg n=>y.

(a+b)'=a+b,

(a+b)’=a?+2ab+ b3,
(a+b)®=a%+83a%+3ab®+b3,
(a+b)=a*+4ab +6a%b* + 4ab® + b*,
(a+b)>=a®+ ba'b +10a3b? + 10a%b® + Hab?* + b°,

PaccMaTpuBas aTH (OpMYyJibi, MOMKHO 3aMeTHTh, YTO B IpaBOH 4YacCTH
KarkJOM M3 HUX BalMCaH MHOrowWwieH, cojepikaliuii n+1 uineHoB, rae n —
IIOKAas3aTeJb CTEleHH ABYYJeHa.

IlepBBI#T WieH MHOroujeHa paBeH a", T. €. PABEeH IIPOM3BEACHHIO a" H
b0. Iasee mpu mepexofe K KaXIOMy IOCIEAYIOIleMy UJeHY IOKa3aTelb CTe-
IeEN a YMeHbuIaeTcsa Ha 1, a mokasaTesh cTeleHU b yselnuuBaeTcs Ha 1,
T. €. CyMMa nokasarejyeil CTelleHeil B Ka)KJIOM CJaraeMoM paBHa 7l.

CrnoxHee obcTouT Zeyo ¢ xKoabdunuenramn. YTobk1 BEIABHTH 3aKOHO-
MEPHOCTH B HMX 00pazsOBaHWW, BBIMHIIEM IIO IOPSAAKY B CTPOKY Koagduuu-
€HThl MHOTIOYJIEHOB IIpH n=2, a 3aTeM IpHA n=3:

1 2 1
N/ \/
1 3 3 1

Bo BTOpoil CcTpoKe IepBEIil M HOCJHefHUH KoadPUuIMeHTH paBHH 1,
HeTpysHO 3aMeTHTh, UTO BTOPOH KO3((PHULUMEHT MOIKHO IOJYYWTH, CJIOKHUB

ns 1ex, k1o xo4er 3Hate Bonblue
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3AITMCAHHBIE HaJA HUM uMcya 1 1 2, TpeTHI — CJIOIKHUB 3allMCAHHBbIE HA HUM
ypucya 2 u 1.
ITo ToMy e NnpaBHJy MNOJYYAEM CTPOKY A n—=4 W3 CTPOKH, 3aIH-
CaHHOHN IJIi n=3:
1 3 38 1
\N/\/\/
4 6 4 1

AHaJIorTMYHBIM 00pasoM M3 CTPOKH
1 4 6 4 1

MOYKHO MOJIYYHTE CTPOKY, B KOTOPOM BEINNCAHE! KO3((PHUIUEeHTHEI MHOrodje-
Ha, IOJIYYEHHOrO IIpY BO3BEJEHWH ABYUYJIEHA @ +b B HNATYIO CTElEeHb:

4 6 4

\/\/\/\/
1 10 10 5 1

IToAMEeYEeHHYIO 3aKOHOMEPHOCTE HeTPYAHO O0GOCHOBATEH, €CIM IIPOaHAIM-
SUPOBATE IpHBE/leHHbIe paHee IIPUMepbl HA YMHOXEHHe «B CTOJOMK» MHO-
rounena a’+ 8a?b+ 3ab?+b® na aByuneH a+b u MHOrounema al+ 4a%b+
+ 6a%b® +4ab® +b* BHa AByuneH a+b.

Ecin gob6aButk cTpOKY mid n=0 (npu a=0 uam b*0), To Kosdppuu-
€HTHl BCEX CTPOK MOXKHO PACIIOJOXKHTH B BHAE TPEYroOJbHHMKA:

n=0 1

n=1 1 1

n=2 1 2 1

n=3 1 3 3 1
n=4 1 4 6 4 1
n=>5 1 5§ 10 10 5 1

B HeM «0OKOBBIE€ CTOPOHBI» COCTOSIT M3 €AUHHIL, 8 KaxKJJ0e U3 OCTAJb-
HBIX YWUCeJI PABHO CYMMe ABYX YMCeJI, 3alIMCAHHBIX HAJ HUM. 3TOT TPEYIroJb-
HUK Ha3bIBaIOT TpeyroJrHNKOM [lackaiis no MMeHM M3BecTHOro (hpaHIy3CKO-
ro yuyenoro Biesa Ilackana (1623—1662) — maTemaTiKa, dusuka, punocoda
U JINTEPaTOpa, OMMCABIIEro TAKOH TPEYrojsHUK B CBOEM 3HAMEHHTOM TpPaK-
TaTe «06 apupMeTHUECKOM TPEYrOJLEHHKED».

IIpomosxas 3anMch MO MOAMEYEHHOMY IPABHIy, MBI MOXKeM IOJIYYHTH
CTPOKy Kosbhdunmentos zusa n=6, 7, 8 u T. x. B bopmyJe

(a+b)"=a"+na" " 'b+...+nab""1+b".

CyniectByeT cnocod, MO3BOJAIOHINN cpa3dy HaTu KoahdUIHEeHTh MHO-
roujreHa Ajsa 3ajgaHHOro n. OaHako 3ToT cmocol® CBA3AH C IOHATHAMM, KO-
TOphie BaM NOKa& HEU3BECTHEI.

(E:ERTE DopMynbl COKPAWEHHOTO YMHOXEHWA



OTMeTHM emie OJHY UHTEPECHYK 3aKOHOMEPHOCTE B TPEYTOJBHHKE
ITackans. Cymma koapduuuentos npu n=0, n=1, n=2 u T. A. paBHa CO-
oreercTBenno 2°, 21, 22, 23 y v, n. BooGlle B paBeHCTBE

(a+b)'=a"+na" " 'b+...+nab™ '+b"

cyMMa K03a(hdpHUMeHTOB MHorodjieHa paBHa 2", Y0eguThCH B 3TOM MOJXKHO,
IOICTABUB B 3TO paBeHCTBO a=1 u b=1.

ynpaxsenps

957.] Hanumure ctpoku TpeyrosibHuka Ilackansa mna n=6; n=7.

[958.] Ucnonsays Tpeyronbunk Ilackansi, HanumuTe GHOpPMyny AJid I1eCTOH
creneHu aByudjyieHa a+b. IlposeprTe pesyjibTaT, YMHOXXHB Ha a+b
MHOIOYJIeH, PaBHBIHA (a-+ b)°.

[959.] Hamumure ¢opmyny: a) cennMoii: 6) BOCBMOM CTerneHH ABYYJIEHA.

£

HNcnone3ysa ¢popMyily 4yeTBEPTOM CTell€HH ABYYJIEHA, MpeobpasyiTe BHI-
paxxenue: a) (a®+2b)*; 6) (a*—b)".

961.| IlpencrasbTe B BHAE MHOIOYJIEHA BBLIPajXK€HHE:
a) (a?+3b%3; 6) (1—2xy)°.

IIpencTaBbTe B BHIE MHOTOUJIEHA BhIpajX<eHHe:
a) (x+y)°+(x—y)%  6) (x+y)~(x—y)°.

Buipaxenune (1+y)P+(1+y)+(1+y)°® samernmau ToOMXIeCTBEHHO
paBHBIM MHOroujeHoM. Hailingure xKoad@HIUEHT djieHa MHOIO4YJIeHa,
comepsxamero: a) y?; 6) y°.

3

Kakoif ocTaTok mnoJsiyuynrca npu aejieHuu uyucia 147% ma 145?

JokaskuTe, YTO SHAYEHWE BBIPAXKEHWSI:
a) 83*+65 kpatHo 81; 6) 141'°+88 kpaTrHO 139.

AdononHurensbHblie ynpaXxHeHusa K rnase V
K naparpady 12
[966. JloKa)>XnTe TOMIECTBO
(a+b+c)=a?+b%+c2+2ab+ 2ac+ 2bc.
967. HokaxwuTe, 4TO 3HAYEHHE BLIPAXKEHWUS HE 3aBUCHT OT X:
a) (x+7)2%--(x—5)x+19); 6) (x +9)2+ (8 — x)(x + 26).
968. Pemure ypaBHEHME:

a) (Bx+1)3=27Tx¥x+1)+8x4 2; 06) 4x%2x+9)=(2x+ 3)*+12(3x+1).

JONONHNTENBHBLIE YIMPAXHEHKS
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969.

970.

971.

972.

973.

974.

975.

976.

977.

978.

Paznosxure Ha MHOMKHUTEJU:
a) b?2+10b+ 25; B) 16x%2—8x+1; n x*+2x%y+y?;

6) ¢2—8c+ 16; r) 4¢2+12¢+9; e) a®—6ab®+ 9b .
Ilpencrasbre B BUJE KBaJpaTa ABYYJIEHA MM B BHUJE BhIPAXKEHUA, IIPO-
TUBOINOJIOMHOTO KBaApaTy ABYYJIEHA:

a) a*—8a’+16; r) ¢'d*+1—2c¢%d;

6) —4—4b—b% n) a®b®+12a%b + 36;

x®) y—y*—0,25;
_ 1 s,
3) 9 m+36m ;

B) 10x— x2— 25; e) x+1+7x% 1) —25—2n—0,04n2

K naparpacgy 13

Briuucnure:
a) 1005-995; 1) 0,94-1,06; 1) 10—}-9%;
6) 108-92; ) 1,09-0,91; ) 99—3—-100%.

IIpencTaBeTe B BHiEe MHOTOYJEHA:

a) 5y(y*—38)y*+3); B) (a*—3)(a" +3)(a®+9);
6) — 8x(4x — x¥)(4x + x%); r) (1—b%)(1+b3)(1+b5).

YupocTHTe BEIpaiKeHUe:

a) (at2)(a—2)—a(a—>5);
6) (a—3)38+a)+a(7-a);
B) (b—4)(b+4)—(b—3)(b+5);

r) (b+8)b—6)—(b—T)Nb+T);
R) (e=1)e+1)+(c—9)c +9);
e) (6+c)c—5)—(c—10)(c+10).

llouamnTe, 4YTO 3HaYEHHE BLIPDAYXEHHUsA HEe 3aBUCUT OT 3HAUEeHHS IIiepe-

MEeHHO:

a) (x—8)(x+8)—(x—12)(x +12);

ITpeo6pasyiiTe B MHOrO4.JIeH:
a) (x—5)%+2x(x—3);

6) (v +8)*—4y(y—2);

B) (a—4)(a+4)+(2a—1)%

r) (b—8)(b+3)—(b+2)%

0 {y=glv+5) 5 -l +o)

1) (2a—5)*—(5a—2)%

e) (3b—1)2+(1-3b)%

k) (Qx+1)2—(x+ 7)(x—8);
3) (By—2)>—(y—9N9—v).

Ilpu xakom 3HAYEHHMM X YABOEHHOE MIPOM3BE[EeHUE ABYUYJIEHOB X+ 2 H
X —2 MeHbIlIe CYMMBI UX KBaZpaToB Ha 16?7

IIpef_(c'raBb're B BHO€e MHOTIOYJIeHa.

a) (x+y+1)(x+y—1);
6) (m+n—3)(m-+n+3)
B) (a —b—5)(a—b+5H);

Penmte ypaBHeHue:

a) (x—7)*+38=(x—2)(x+2);
6) (x+6)2—(x —b5)(x+ 5)="79;

r) (c—d+8)(c—d—8);

n) (p+29—3)p—29—3);
e) (a—3x+6)(a+3x+6).

B) (2x —8)2—(7T—2x)*=2;
r) (5x—1)2—(1—38x)?=16x(x—3).
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979.

980.

981.

982,

983.

985.

986.

987.

988.

989,

PaznoxnuTe Ha MHOMXUTEJU:

a) 1—a2b?; B) 0,006~ 0,49y%; Ry lox?— oyt
6) 4x%yt—9; r) 1,21a%—0,36b5; e) 0,01a%* 1.
HaitnuTe 3HaueHNE BBLIPAKEHUA:
) 38°—17° 6) 39,5°—8,5° ) 17,5°-9,5°
A 792162’ 57.52-14,52° ) 131,52-3,5%"
IIpencTassTe B BUe NPOU3BEAECHUS:
a) x1—1; r) 36—b'y5; x) 0,01x'°—0,16;
6) y'2— 16; n) 25pi¢t—1; 3) 1,69y'1—1,21;
B) a’x®—81; e) —9+121m8n8; u) %mﬁ——g-g-.
PasnoxnTe Ha MHOMXHTENHU:
a) (x—5)*—16; r) 81—(a+7)% x) O(a+1)°—1;
6) (b+7)—9; n (7Tx—4)7—(2x+1)?; 3) 4—25(x— 3)2.
B) 25— (3—x)?%; e) (n—2—(8n+1)%
IIpeobpasyiiTe B IIpousBelleHUE:
a) 16—-9(p+3)% B) 1—-36(3y—1)%
6) 9—25(4—x)% r) 4—-9(a+b)>.
HNoxrakuTe, YTO NpH JI0G0M HATYPAJILHOM 7I 3HAUe€HWE BHIPAYKEHUS:

a) (n+1)® —(n—1)? genurca Ha 4;

6) (2n+3)*—(2n—1)? penurcs Ha 8;
B) (8n+1)>—(8n—1)? genutca ma 12;
r) (bn+1)2—(2n—1)? penutcsa Ha 7.

HalizuTe 3HaueHNEe BBIPAMKEHWS:

a) (8a—2b)*—(2a—b)? npu a=1,35 u b=-0,65;

6) Qy—c)’+(y+2c)2 npm ¢=1,2 u y=—1,4.

Pasnoxure Ha MHOMXHUTENH:

a) 0,027x%+1; 6) y*—0,001x% B) d*+0,008¢c% 1) 125—0,064p°.

IlpencrassTe B BUE NPOU3BEIEHUA:

a) -26%— y;  6) —x'® +%; B) 3—23;a15 +b!2; 1) l—g%xls + P,
ITokakuTe, YTO 3HAYEHHE BBIPAMKEHUS:

a) 413+ 192 gemmurcs Ha 60; B) 663+342 genmurcsa na 400;
6) 79°—29° genmurca mHa 50; r) 543—24% penurca na 1080.
IlpencrassTe B BUJle IPOU3BEIEHUA:

a) (x+1)3+ % B) (a—b)®+¥b3; o) 27a®—(a—b)3;

6) (y—2)°—27; r) 8x3+(x—y)?; e) 1000+ (b—8)°.

LONOSIHUTENLHBIR YNPXHEHUS
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990.

991.

992.

993.

994.

995.

996.

997.

998.

g

: ¢

K naparpacdy 14
IIpencTaBbTe B BHAE MHOTOUYJICHA:
a) (@*—NNa+2)—(2a—1)a—14); 6) (2—b)(1+2b)+(1+b)(b2—3b).
IIpencraBbTe B BHAE MHOT'OUYJIEHA:
a) (x+4)(x?—4x+16); 6) (3a+5)9a®—15a+ 25).
Peminte ypaBHeHnme:
a) (x+1)}x+2)—(x—38)(x+4)=6;
6) Bx—1)2x+T7)—(x+1)(6x—5)=T;
B) 24— (3y+1)(4y —5)=(11 -6y} 2y —7);
r) (6y+2)(5~-y)=47—(2y—3)38y—1).
Jlokaxkure, uTo PyEHKIUA, 3agaHHAA (HPOPMYJIOH
y=(2x—5)(3+8x)— (1 —4x)?
auHednaa. Ilpumagnexur Ju rpapuKy 2ToH OGYHKIUHM TOYKAa
A(—1; 10)? Tourka B(0; 16)?
HaiiinTe 3HaueHHe BLIPAXKEHUA:
a) Bn—1)(n+1)+(2n—1)(n—1)—(3n+5)(n—2) npn n=-—38,5;
6) (5y—1)(2—y)— By +4)(1—y)+(2y +6)(y —3) npu y=4.
JlokakuTe, 4TO 3HAUCHUE BHIDAYKEHUS HE 3aBUCUT OT 3HAYEHNSA Iie-
PeMeHHOH:

a) (a—38)a®—8a+5)—(a—8)a?—3a+5);
6) (x2—3x+2)(2x+5)—(2x% + Tx + 17)(x — 4).

JlokaxkuTe TOMXIECTBO
(a®+ b*)(ab+ cd) — ab(a®+ b2 — ¢ — d?) =(ac + bd)(ad + bc).
JlokarknuTe, UTO 3HAYEHVeEe BBIPpAXKEHUA

(b+c—2a)(c—b)+(cta—2b)a—c)—(a+b—2c)(a—0b)
npu JIOOBIX 3HaYeHWAX @, b u ¢ paBHO (.

YOpocTuTe BHIpakeHUeE:

a) (a+8)*—2(a+8)a—2)+(a—2)% 6) (y—7)P—2(y— Ny—9+(y—9)>
Yupocrure:

8) 2(a%— 1)2—(a?+3)(a?~ 8)—5(a+a - 4)(2a*+3);

6) 4(m®-—-3)2—(m2—6)(m2+6)—-9(8—m+ m2)(1—m).

ITpencTaBbTe B BUIE MHOTOWIEHA

(a(a+ 2b)+ b*Na(a — 2b) + b?)((a% — b?)? + 4a%b?).

JlokaskuTe TOMKIECTBO:
a) (a+b)(a—b)—2ab(b—a)— 6ab(a —b)=(a—b)?;
6) (a+b)(a— b)Y+ 2ab(a+b)—2ab(—a—b)=(a+b)s.

(IMELER'E DopmMynbl COKPALWEHHOTO YMHOXEHUS



Tlokaskure ToxZecTBO (a2 +b%)(a*—a2b?+b%)— (a®— b?)(a®+ b3) = 285,

1003. HaiizuTe 3HaYeHHE BHIPAYKEHUS:
a) (y+5)(y*—5y+25)—y(y*+3) mpn y=-2;
6) x(x+8)°—(x—1)(x®+x+1) npn x=—4;
B) (2p— 1)Y4p®>+2p+1)—p(p—1¥p+1) npu p=1,5.
B xuure Jleonapga 3Jitnepa (XVIII B.) vcrone3yeTcs TOXAECTBO
(P2 + @) + es?)=(pr+cqs)? + e(ps — qr)>.
Jlokaxure ero.

BEeHHO DaBHBIA npoussenernio (x2+x—1)(x —a), BHe cogepyxut: a) x2;
0) x?

006.; IIpn KakoM 3HAUEeHHMM b MHOroOYJIeH CTAHJAPTHOrO BHIA, TOMIECT-
BEHHO DaBHBIM npousBeneHHo (xZ-—10x+6)(2x +b):
a) He COAEPIKUT Xx2;
6) uMeeT paBHEIe KO3(hIUIMEHTE npu Xx° u npu x?

IIpu KAKOM 3HAYEHWM @ MHOrOYJIEH CTAHAAPTHOIO BHAA, TOXKIECT-

1007. IlpencrasrTe B BUe IIPOM3BEIECHHUS:
a) 7a®+ 7b% B) Ha’+ 5b%; o) 1,2a%+1,285;
6) 2a*—2b%; r) 2,5a%—2,5b5; e) 3a®— 3bs.

1008., loxaxxuTte, uTO umcjo, paBHOe pasnocTu 111111 -—222, sBiasercs
KBRJIPATOM HATYpPAJEBHOIO UYMCJIA.

1009. IlpeoGpazyiiTe B nNpou3BefleHHE BLIpa’KEHUE:
a) 9¢—c¢3; 6) x22—ix2°; B) a®*—0,64a%;, 1) y"—lg—y".

49

1010. IIpeacTaBbTe B BHJE IIPOM3BEJEHMS:

a) 2x®—12x*+18; B) a‘b+6ab®+ 9b5;

6) —2a®—8a% —8b%; r) 4x+4xys+xy'2,
PasnoxuTe Ha MHOIKUTENM:

a) 70a—84b+ 20ab - 24b3; B) 12y —9x%+ 86— 3x%y;

6) 21bc?—6¢c—3c3+42b; r) 30a®-—18a%b— 72b+120a.
1012. IIpeoGpasyiite B 1poM3BeeHUE:

a) 3a3—3ab®+a% —bs; B) 3p—2c°—3c%p+2;

6) 2x —a’y—2a%x +y; r) a*—24+8a—3ad.
PermuTte ypasHeHUe:

a) x¥+3x2—4x—12=0; B) 11— 6y2=6—y;

6) 2m2—m?—18m+9=0; r) 2a3+3a%2=2a+3.
[1014.] Pemmre ypaBHenme:

a) x*—2x2—x+2=0; B) 22— 1y?—32y+16=0;

6) y3—-y?=16y—16; r) 4x3—3x%2=4x—3.

HononHuTtenbHbIE YrpaXHEeHUA l 185



1015.

1016.

1017.

1018.

[1019.!

[1020.]

1021, ]

(1022, ]

1023.

(1024,

Pa3znoxxnrte Ha MHOMXHTEJIH:

a) x*—y*—1,5(x—y); B) 4a*—b*—2a +b; n) a®+6a+6b—b%;
6) x2—a?+0,5(x +a); r) p?—16¢%—p—4c; e) x*—Tx+Ty—y?.
IlpeficTaBpTe B BUJE€ NPOM3BENEHHUSA:

a) x3(x+2y)—x—2y; B) a®—5a%—4a+20;

6) x%(2y—5)—8y+20; r) x®—4x%2—9x+36.

Pa3noxute HA MHOMXKUTEJIN:

a) a2—b2+2(a+b)%; B) 2(x—y)?+3x%—-3y?%

6) b®—c2—10(b—c)?; r) 5a2—5—4(a+1)>2.

IIpeo6pasyiiTe B IpoU3BeNleHUE BLIpayKeHUe:

a) a®+b%—2ab—25; r) b*—a?—12a—36;

6) 36 — b%—c?+ 2bc; ) 81a?+6bc—9b*— c?;

B) 49— 2ax—a’®—x%; e) b%c?—4bc—b2—c?+1.,

Paznoxxure Ha MHOMKHTEJIH:

a) x°+y°+2xy(x +y); r) p>—2p*+2p—1;

6) x3—y3— bx(x+xy+y?); n) 8b3+6b2+3b+1;

B) a®—b®+ Hba?b— 5ab?; e) a®—4a?+20a—125.
IlpencTaBbTe B BUJE€ IPOUSBEEHHS:

a) x3+y3+2x%—2xy+ 2y B) a‘+ab®—a’b—b%;

6) a®— b3+ 3a®+3ab+3b%; r) x*+x3y—xy?— .

JlokaKkMTe, YTO MHOrOYJIEH TPHHHMMAET JIHINL HEeOTpHUIaTeJlLHbIe
3HAYEHUSA:

a) x®—2xy+y%+a? r) a®+2ab+2b%+2b+1;
6) 4x2+a?—4x+1; n) x2—4xy+y?+x2y>+1;
B) 9b2—6b+4c2+1; e) x2+y%+2x+6y+10.

MoaxeT nM BHIpaKeHHe:

a) a®+16a+64 npuHMMATL OTPUIIATENLHEIE 3HAUCHUS;

6) —b?— 25+ 10b npuUHMMATE IIOJOMKUTEILHEIE 3HAUYCHUS;

B) —x2+6x—9 npuUHUMATE HeOTpPUIlATEJIbHEIE 3HAUCHUS;

r) (y+10)2—0,1 npuHUMAaTEL OTpUMLATENILHEIE 3HAYEHHUS;

) 0,001 —(a+100)> nprHIMATH IOJIOMKHTENLHbIEe 3HAUEHHUAT

Henurcss nm Ha 5 npu J0O0OM IeJIOM 71 BLHIDAYKEHUe:

a) Cn+3)Bn—7)—(n+1)(n—1); 6) (Tn+8)(n—1)+(8n—2)(n+2)?
Iokaxute Toxmectso (107 +5)2=100n(n+ 1)+ 25.

Henonssysa 9TO TOIECTBO, cPOPMYJINDYHTE IIPABMJIO BO3BEIEHUS B

KBaJpaT HATYpPaJbHOro 4drcJja, OKaH4YMBalolerocsa mugpoit 5. Haii-
IuTe o sTomMy mpasuny 252, 452, 752, 1152,
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BELEERIR CUCTEMbI IMHEVHDbIX
YPABHEHUA

NUHENHbIE YPABHEHMSA C BYMS
NEPEMEHHLIMU U UX CUCTEMDI

40. JivielHoe ypaBHeHUe C ABYMSA NepeMeHHbIMU

IlycTe M3BECTHO, YTO OZHO M3 ABYX uHces Ha 5 6oiswme gpyroro. Ec-
JIU IepBO€ YUCIO0 O0003HAYUTE OYKBOM X, a BTOpoe — O6yKBOH Y, TO COOTHO-
IIeHHe MEXXJAY HUMM MOXKHO 3allCaTh B BHJE PABEHCTBA X — =95, cOmepIKa-
LIero se mepeMeHHBIe. TaKkue paBeHCTBA HASHIBAIOT YPABHEHUAMU C O8Yymi
nepemMeHHbIMU WIN YDABHEHUAMH C ABYyMs HEH3BECTHBIMHU.

IlpuBenem apyrue npHMepPbl YpaBHEHUIE € [OBYMS#A IIepeMEHHBIMU:
5x+2y=10, ~Tx+y=5, x*+y?=20, xy=12. VU3 5TUX ypaBHEHHUH IepBLIe
IBa UMEKT BUA ax+by=c, rge a, b u ¢ — uumcna. Takue ypaBHeHUs HA3HI-
BAIOT JUHEUHbIMU YPABHEHUAMU C 08YMA nepemeHHblMU.

“rese e Frw A B T ottt A o1t AR

OnpepenexHue. JIuHeiHEIM ypABHEHMEM C ABYMS IE€pPEMEHHEI-
j MM Ha3LIBAETCs ypasHeHUe BUZa gx+by=c, rjie X U y — I[epeMeH-
. HBlE, @, b 1 ¢ — HeEKOTOpHIe YHCJIA.
i

VYpaBHeEMe x—y=29 1npu x=8, y=3 oOpanjaercs B BEpHOE PABEHCTBO
8—3=05. I'oBopAT, UTO nmapa SHAYEeHHI IEepeMeHHBIX X =8, y=3 sBIsercs
peuiernuem 3TOTr0 YpDaBHEHUA.

R T I e S L L - .. ST AR W T MR Mo 0 Ma R T S SaM y PN b Wi an R 1 R SR S &

Onpenenenue. Pemenrem ypaBHEHHA C JIBYMS NepPeMEHHBIMU
HA3LIBAaeTCH Napa SHAUEHUH IepeMeHHBIX, ofpainainas 3To ypas-
HEHUe B BepHOE PABEHCTBO.
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& 15. NlurenHbie ypaBsHEHKS C ABYMSI NENEMEHHLIMK U UX CUCTEMbI
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HeTpysHo npoBepuTH, YTO pellleHUAMHN YPaBHEHUA X — Y =95 ABJIAIOTCA
TaKkKe napel: x=105, y=100; x=4, y=—1; x=38,5, y=—1,5. Ilape! s3uaue-
HUI [IepeMeHHBIX 3alKCBIBaIOT HHOrZAa Kopouye. Hanpmmep, nepedmnciieHHbIE
napsl MoO3XHO 3anucate Tak: (105; 100), (4; —1), (3,5; —1,5). Ilpu Takoi
3anmucu HeoOXOAMMO 3HATH, 3HAUYEHHE KaKOoii M3 NepeMEeHHBIX CTOHUT Ha mep-

BOM MeEcTe, a KAKOi — Ha BTOpoM. B 3anucm pemenmii ypaBHeHUs ¢ nepe-
MEHHBIMM X M U YCJOBUMCS Ha NEPBOM MecTe 3alllChIBaTh 3HAYEHUS X, a
Ha BTOPOM — 3HaUYEHUA Y.

VpaBuenuss ¢ AByMsl IePeMEHHLIMH, HMeIOI[HMe OJHH H Te e pelle-
HUS, Has3bIBAlOT DAGHOCUJbHbIMU. YPaBHEHUA C ABYMs IepeMeHHEIMH, He
UMeloIlue pelleHUd, TaKKe CUUTAIT PaBHOCHJIBHBIMU.

VpaBHueHUs ¢ ABYMSA NepeMeHHbIMH 00JafjaioT TAKUMHU 3Ke CBOICTBaMH,
KaK ¥ ypaBHEHUS C OQHOU IlepeMeHHOii:

U o MRS TS Sy R G0 KR R B RS T R 25T BN 00 AS I KR B W0 TR BT SRR A SR TR GG RS SR SRS SR BR s 0BS RAN W W NI SRS AR By

€CJI1 B YpPaBHEHHH NEPEHEeCTH CJIaraeMoe M3 OJHOI 4YacTH B Apy-
I'yio, U3MEHMB €r0 3HAK, TO NOJYUHTCS YPABHEHHE, PABHOCHJILHOE
LaHHOMY;

ecsi o0e YacTHl YPaBBEEHUS YMHOMKUTE MK PasfgeNUuTh HA OJHO U
TO K€ OTJIHYHOE OT HYJfA YHCJIO, TO TOJYYHMTCH YPaBHEHHE, paB-
HOCHJILHOE HAHHOMY.
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PaccmoTpuMm ypaBHeHUe
Sx+2y=12. 1)

BocnoJin30BaBIIINCh: CBOHCTBAMH ypaBHEHU, BBIPasM H3 3TOT0 ypas-
HeHUs1 OJIHY IepeMeHHYI0 uepe3 ApYyrylo, Hanpumep y depe3 x. Ias aToro
nepeHeceM cJjaraeMoe 5x B NPaBYI0 YacTh YPABHEHHA, U3MEHHUB ero 3HaK:

2y=—>5x+12.
Pasnenum obe dacTH 3TOr0 ypaBHEHUSA Ha 2:
y=—2,bx+6. (2)

VpaeHeHre (2) paBHOcuIbpHO ypaBHeHUO (1). Ilose3ysack dopmyJioit
y=-2,6x+6, MOXXHO HaliITH CKOJIBKO yrogHo pemnenuii ypasHenus (1). Hua
3TOT0 HOCTATOYHO B3ATh NPOU3BOJILHOE X M BBIYHCIHUTH COOTBETCTBYIOIlEe
eMy 3HaueHue Y. Hanpuwmep:

ecau x=2, To y=—2,56-2+6=1;

eciut x=0,4, o y=—-2,56-0,4+6=5.

Ilapar umcen (2; 1), (0,4; 5) — pemenus ypaBHeHus (1). YpaBuenwue
(1) nmeer GeCKOHEUYHO MHOIO PeILeHMiA.

Huorna npu perneHrH 3agauy TpeGyercss HaliTH Bce maphbl IEJbIX YH-
ceJl WJM BCe Napbl HATYPAJBHBIX YHCEJ, YAOBJIETBOPSIOIIHE YPABHEHUIO C
JABYMA IepeMeHHBIMH. B TakHX cJydasxX I'OBOPAT, YTO HANO «PeUIUTh ypasn-
HEHUe B LieJbIX YHCJIax» HIH «PEIUUTh YpaBHEHIEe B HATYPAJbHBIX YHCJIaX».

CucTeMbl IMHEVHBIX YPaBHEHUI



IIpo6ieMa pelleHns ypaBHEHHH B HaTypaJbHBIX YHCJaX NOAPOOHO pac-
cMaTpuBaiachk B paboTax H3BeCTHOTO IpedyecKoro marteMatuka JmodaHTa
(IIT B.). B ero tpakrare «ApudmMeTHKa» INPUBOAATCA OCTPOYMHBIE CIIOCOOBI
peltieHus B HaTypalbHbIX YHUCJIAX CaAMBIX pa3sHOOOpasHbIX ypaBHeuuii. B cra-
31 C 3TUM YPaBHEHHS C HECKOJBLKUMM NepeMeHHBbIMH, JJA KOTOPbIX TpeOy-
eTcsl HANTH pelleHHsl B HATYPAJLHBIX MM ILEJbIX YHCJAAaX, HASBIBAIOT AMO-
¢$aHTOBEIMY YpPaBHEHUAMU.

PaccMoTpuM 3aza4y, B KOTOPOM HAaJA0 HaWTH HaTypaJibHble PEIleHMs
YPaBHEHUA € ABYMSA NepeMEeHHBIMH.

3apaua. 'pynny us 35 TypUCTOB pellIMJIN PacCeJHUTh HA TEIJIOXOJie B Tpex-
MeCTHble M YeTBhIPeXMeCTHBI€ KaloThl TaK, ¥TOOBI B KalTax He ocTaBa-
J0och cBOOOAHBEIX MecT. CKOJIBKO TPEXMECTHBIX M CKOJBKO YeThIpex-
MECTHBIX KaiT HaJ0 3aKas3aTb?

» JonycTuM, 4YTO HAI0 3aKas3aThb X TPEXMECTHBIX H I YeTblpeXMeCTHbIX
rawoT. Torma
3x+4y=35.

Tpebyercss HAUTH Bce mapbl HATYPAJBLHBIX 3HaYeHUii NepeMeHHBIX X U
Y, VIOBJIETBOPSAIOIINE 3TOMY ypaBHEHUIO.
W3 ypaBHeHus 3x +4y=35 Haxo[uM, 4TO

36— 3x

===,
ITogcTaBiisss B 3TO pPAaBEHCTBO BMECTO X NOCJe[OBaTeJbHO uuciaa 1, 2,
3 u T. ., HaiifleM, NpU KaKUX HATYPaJbHBIX 3HAYEHHUAX X COOTBETCT-
BYIOII[HE€ 3HAYEHUS I SABJSIOTCSA HATYPAIbHLIMH YHCJIAMU:
ecau x=1, To y=8;
ecJau x=D5H, To y=2>7;
ecq x=9, To y=2.
Jpyrux nap HaTypajdbHBIX YHCEJ, YAOBJETBOPAKIINX YpPaBHEHHUIO
3x+4y=35, HeT, TaK KakK NPH JAPYTUX HATYPaJbHBLIX 3HAYEHUAX X CO-
OTBETCTBYIOIllee 3HaAYEHUE Y sABJseTcs JU00 APOOHBIM NOJOXKUTEIbHBIM
YHCJIOM, JH0OO OTpHIlaTeNbHBIM YHCJIOM.
3HAUNUT, HAJO0 3aKa3aTh COOTBETCTBEHHO TPEXMECTHBLIX M UeThIpexXMecT-
HBIX KarT jguoo 1 u 8, aubo 5 u 5, ambo 9 u 2. <

YnpaXxHeHus

1025. ABasierca iy ypaBHeHUe ¢ ABYMS INepeMeHHBLIMY JIMHEMHBLIM:
a) 3x—y=1T; B) 183x+6y=0;
6) x%—2y=>5; r) xy+2x=9?

5 2
1026. fIBiaserca am mapa umcen x=17 U y=4- peueHneM ypaBHEHUS

x+y=67 VYrKaxure ellle [Ba pPelLE€HUs 3TOro ypaBHEHUS.

& 15. JInHenkble ypaBHEHUS C OBYMS NEepPeMEHHLIMU 1N MX CUCTEMBI
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HeTpyZimo npoBepUTb, YTO PEIIEHUAMH YPaBHEHHSA X — Y =95 ABIAIOTCS
Takike napel: x=105, y=100; x=4, y=—1; x=3,5, y=—1,5. Ilape! 3Haue-
HUII IIepeMeHHBIX 3alNCBIBAIOT MHOTZa Kopoue. Hanpumep, nepedyrciIeHHBIe
napel MOYKHO 3anucaTe Tak: (105; 100), (4; —1), (3,5; —1,5). Ilpr Taxoit
3anucy HeoOXOAMMO 3HaTh, 3HAUYEHHEe KaKOil U3 nepeMeHHBIX CTOUT Ha mep-
BOM MeCTe, 8 Kakoii — Ha BTopoM. B 3amucu pellleHU#l ypaBHEHUS ¢ Iiepe-
MEHHBIMH X U I YCJIOBUMCA HA NEPBOM MecTe 3alKCHIBaTh 3HAYEHHHA X, a
Ha BTOPOM — 3HaYeHUus Y.

YpaBHeHUSA ¢ JByMsA NEpPeMEHHBIMH, HMeIHe OAHH U Te e pellle-
HUS, HA3BIBAIOT PABHOCUJLbHbIMU. YPABHEHUS ¢ JBYMs IePEeMEeHHBIMH, He
HMeIoIIe PelIeHull, TAKMKe CUYNTAIOT PABHOCHUJILHBIMH.

YpaBHeHHUsA ¢ IBYMSA IepeMEHHBIMH 00JagaloT TAKHMHA XXe CBOMCTBaMu,
KaK ¥ ypaBHEHUs C OJHOW IlepeMeHHOI:

!
H
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€CcJIi B YDABHECHHH IIEDEHECTH cjaraeMoe M3 OfHOHM 4YaCTH B JIpy-
TYI0, H3MEHHUB €ro 3HAK, TO HOJYYHUTCH ypPABHEHHE, PABHOCUJILHOE
JAHHOMY;

eci ofe YaCTH YPABHEHUN YMHOMKHUTHL MJIM PasfieJIiTh HA OKHO M
TO Ke OTJHUYHOE OT HYJS YHCJO, TO HOJNYYWTCH YpaBHEHHWe, PaB-
HOCHJIIBHOE JJAHHOMY.

R TRE oM S T AV DA SNS ARE AR FEm RO e of MOD U ode DRG BER GuE WOR KRG PAN PR G TheY SR GRED WSOS ARG NiSh Gope BMOF WP R IR Nuh M e SRE SRR o
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PaccmorpuM ypaBHeHUE
Sx+2y=12, 1)
Bocnonbs3oBaBIIIMCHL CBOMCTBAMM ypaBHEHHIA, BBIPA3NM H3 3TOro ypasb-

HEHUS OJHY TNIepeMEeHHYI0 depe3 APYTYI0, HampuMep y uepe3d x. Hns aroro
nepeHeceM ciaraemMoe H5X B NpPaBYI0 YaCTh YPABHEHUS, M3MEHHUB €ro 3HaK:

2y=—5x+12.
Pazgenum ofe yacTu 3TOrO ypaBHeHUs Ha 2:
y=—2,bx+6. (2)

Ypaeuenue (2) paBHOcuJibHO ypaBHenuio (1). ITonwsysice dopmynoit
y=—2,bx+6, MO;KXHO HaliTH CKOJILKO YIrOAHO pellleHui! ypaBHeHus (1). Insa
3TOTO AOCTATOYHO B3fATHh NPOUIBOJIBHOE X W BBIYHCJIHUTBE COOTBETCTBYIOIEE
eMy sHaueHue y. Hanpumep:

ecqu x=2, o y=—2,5-2+6=1;

ecoiu x=0,4, o y=—2,5-0,4+6=05.

ITaper yucen (2; 1), (0,4; 5) — pemrenus ypaBHeuus (1). YpaBHenue
(1) umeer GeCKOHEYHO MHOTO PerleHUii.

Huorpa npu peineHuu 3agadu TpebyeTcsa HalTH Bce Iaphl LeJBIX YU-
ce)l MM BCe Napbl HATYPAJBLHBIX YHCeJ, YAOBJIETBOPAIOIIHE YPaABHEHUIO C
JIByMsA IepeMeHHbIMH. B TaKuX cjaydasxX roBOPHAT, UTO HAJAQ «pPelINTL ypas-
HEHHe B [EJIBIX YHCJIaxX» WU «PeIlNUTh yPaBHEHHe B HaTYPaJbHBIX YHUCIaX».

(MELERYE ClcTeMbl JIMHEWHLIX ypaBHEHWU



IIpoGiiema pellleHUA ypaBHeHUM B HaTypaJbHBIX YHCJaX MOAPOOHO pac-
cMaTpHBaJjack B paboTax H3BECTHOTO I'pedyecKOro maremaTuka JluogaHTa
(IIT B.). B ero Ttpakrare «ApudMeTuka» IPUBOLATCA OCTPOYMHBIE€ CIOCOOLI
pellieHusl B HATYpPaJbHbIX YHCJIAaX caMbIX pasHooOpasHBIX ypaBHeHUil. B cBsa-
34 C 9THM ypPaBHEHUSs C HECKOJLKHMMH IlepeMEHHBIMH, [JIH KOTOPBIX Tpely-
eTcsl HaMTH pellleHus B HATYPANLHBIX HJIH LENbIX YHCJIaX, Ha3bIBalOT AUO-
¢aHTOBHIMU YPaBHEHUSMU.

PaccmoTpuM 3ajaudy, B KOTOPOM Hag0 HaWTH HaTypaJibHble PpelleHHts
YPABHEHHS C OBYMsA I€PeMEHHBIMH.

3agaua. ['pynny n3 35 TYpHCTOB pellIMJH PACCEJUATH Ha TEIJIOXOJe B TpeX-
MECTHBbIe U YeThIPeXMECTHBIE KaloThl TaK, 4TOOBl B KalTax He OCTaBa-
Jock c¢BOOOmHBIX MecT. CKOJIBKO TpPEeXMEeCTHBIX U CKOJIBKO YeThbIpex-
MECTHBIX KalT HAA0 3aKas3aThb?

» JonycTuM, uTO HAJO 3aKa3aTh X TPEXMECTHBbIX W I 4YeTHIPEXMEeCTHBIX
rator. Torma
3x+4y=35.

TpebyeTca HaiiTH Bce Naphbl HATYPAJILHBIX 3HAYEHUH NepeMeHHBIX X U
Y, VIOBJIETBOPSAKIINE 3TOMY YPABHEHUIO.
N3 ypaBHeHusn 3x+4y=35 HaxoaHuM, UTO

36— 3x

==
IToncTaBiisisi B 3TO paBeHCTBO BMECTO X IOCJeloBaTeJIbHO uuciaa 1, 2,
3 u T. O., HaiijileM, NPH KaKHX HATYPAJIbHBIX 3HAYEHUSX X COOTBETCT-
BYIOIIHE 3HAYEHUS Y SABJSAIOTCA HATYPaJbHBIMH YHCJAMH:
ecau x=1, To y=28;
ecny x=295, To y=2>5;
ecau x=9, To y=2.
Jpyrux nap HaTypaJbHBIX 4YHCeJl, YAOBJIETBOPAIIINX YPaBHEHHIO
3x+4y=35, HeT, TaK KaK NPH APYTrHX HATYPaJLHBIX 3HAYEHUSX X CO-
OTBETCTBYIOIIlee 3HAUEHHE Y ABJAeTca JU00 APOOHBIM NOJIOKUTEJIHLHBIM
YKCJIOM, JU60 OTpHIATENBHBIM YHCJIOM.
3HAUUT, HAAO 3aKa3aTh COOTBETCTBEHHO TPEXMECTHBIX W YeThblpeXMecCT-
HBIX KaioT nubo 1 u 8, nm6o 5 u b, aubo 9 u 2. <

yYnpaxHeHus

1025. fABnsiercss nu ypaBHeHHe ¢ ABYMSA NEPEeMEHHBIMH JIMHEWHbBIM:
a) 3x—y=17; B) 13x+6y=0;
6) x2—2y=5; r) xy+2x=97

5 2
1026. flBnserca ju napa uyucen x:17 171 y=47 pellieHHEeM ypPaBHEHUA

x+y=67 YKaxXuTe ellle ABa peIlIE€HUA 3TOTO YPaBHEHHH.

& 15 JlnHelHbie ypaBHEHNS C ABYMS NEPEMEHHLIMU 1N NX CUCTEMBbI
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1027.

ITapel 3HAaUYeHHUII TIepeMeHHBIX X U § YKas3aHbl B Tabiune:
x -5 —4 —3 —1 0 4
y 0 3 4 —3 —d -3

1028.

1029.

1030.

1031.

1032.

1033.

1034.

1035.
1036.
1037.

1088.

1039.

Kakue u3 HUX ABIAIOTCA pellieHUAMH ypaBHEHUS:

a) 2xt+y=—2>5; 6) x+3y=—>57

HAsnserca nu perunenueM ypasuenus 10x+y=12 napa uucen (3; —20),
(—2; 12), (0,1; 11), (1; 2), (2; 1)?

CocraBhTe Kakoe-HUOYAL JIMHEHHOe ypaBHeHUe ¢ ABYMSA IepeMeHHEI-
MH, pellleHHeM KOTOPOro CJAYXKHUT Iapa YHuces:

a) x=2, y=4,5; 6) x=—1, y=2.

W3 sunelinoro ypaBHeHusa 4x—3y=12 BeIpasure:

a) y uepes X; 6) x uepes y.

N3 ypasuenusn 2u+uv=4 Belpasure:

a) IepeMeHHYIO U 4Yepe3 u; 0) nepeMeHHYIO u uepe3 U.

BripasuTe U3 AaHHOTO YpaBHEHUS NepPeMEeHHYIO Y yepe3 X; HCIOJL3ys
NoNyueHHYI0 (opMyJly, HalAuTe TPH KaKuX-au00o pelieHus 3TOro
YPaBHEHUSA:

a) 3x+2y=12; 6) S5y—2x=1.

BripasuB u3 ypaBHeHHus x — 6y =4 nepemeHHYI0O X 4depe3 y, HaiiguTe
TPU KAKUX-JTH00 PelleHusi 3TOro ypaBHEHUS.

Bripasue IlepeMeHHYIO [ 4Yepe3 NepeMeHHYI0 X, Hal/uTe TPU KaKHX-
aubo pelnieHUs] YPaBHEHUS:

a) 3x—y=10; 6) 6x+2y="7.

Cpenn pemenmnii ypasHeHus x + 2y =18 HaiinuTe TaKyio napy, KOTO-
pasi cocTaBJieHA M3 ABYX OAWHAKOBBIX 4YHCeJl.

Haiigute smauenue Koagdumuenta a B ypaBHeHUH ax +2y =8, ecim
M3BECTHO, UTO rnapa x=2, y=1 sApjsieTcsa pellleHHeM 3TOIO0 ypaBHEHUS.

3 nByxpy6JeBnlX B NATHPYOJIeBBIX MOHET COCTaBJIeH& CyMMa B
28 p. Croabko 6bLIO B3ATO ABYXpyOJIeBBIX MOHET?

YuyeHUK KyNnuJ TeTpaju mo 5 p. um KapaHaamu 1o 7 p. CKoJbKoO
TeTpajell Kynwy YUeHNK, eCJIH U3BEeCTHO, UTO 3a BCIO NOKYNKY OH 3a-
miaarua 44 p.?

Xoaaiika RynuJa ryoOKHe M MeJIKHe TapesKM, YILUIATHE 3a NOKYNKY
320 p. I'mybokasa Tapejka cTOMT 35 p., a Meakas — 30 p. CKoOJIBKO
rIyOOKHX H CKOJBKO MEJIKMX TapesjiOK KyNuja XO03fiKa?

HELGERYE CucieMbl NIMHEWHbLIX YpaBHEHUIN



1040. Myka pacacoBaHa B naKeTbl 0 3 Kr UM 110 2 Kr. CKOJIBEKO NIAKETOB

KaXJI0ro BHJa HaJ0 B3ATh, UTOOB! nonyuuth 20 Kr MyKH?

1041. B pesyibraTe nepecTaHOBKH IH(PP ABYSHAUYHOIO YHCJIa OHO YBEJIHYU-

nock Ha 54, Haiigurte 3TO umeo.

1042. HaiigyuTe HamMeHbIlIee HaTypajdbHOE YHCJIO, KOTOpOe IIPH AEJIeHUH Ha

5 maer ocrarok 1, a npu geyneHuu Ha 6 — ocrtatok 2.

n

1043. Haiininte 3HaueHHE BBIPAMKEHUA:

a) 2¢c(c—4)2—c%(2c—10) npu ¢=0,2;
6) (a—4b)(4b+a) npu a=1,2, b=-0,6.

1044. Paznoxute Ha MHOMKUTEJHN:
a) 1+a—a?—as; 6) 8—b°+4b— 202,

41. Npadpnk NMHENHOro ypaBHeHUN
C ABYMS NEpPEMEHHbIMU

Kaxkgaa mapa uuces, ABJAIOINAACH PEILIEHHEM ypPaBHEHHUHA C I€DEeMEH-
HEIMH X M Y, u3o0pakaeTcd B KOOPAWHATHOU INJIOCKOCTH TOYKOMH, KOOD-
OIVHATAMH KOTOPOM CJIYKUT 3Ta napa umces (abciuccoil cnyxXuT s3Haue-
HHe X, & OpAMHATON — 3HaveHUe Y). Bce Takme Touku o0pasyior zpadux

YPABHEHUA,

WA eha e Nae IR PEA mba B C . b amr B T T o e T R T e i LT TR T B

, T'paduxom ypaBHeHMS C AByM#A IePEMEHHHIMM HASLIBAETCA MHOXKe-
* CTBO BCEX TOYEK KOOPAMHATHOM ILJIOCKOCTH, KOOPAMHATH KOTOPBIX
, SIBIAIOTCS PEIEeHUsMM HTOF0 yPABHEHHS.
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BrisicHuM, uTO mpencrtaBiseT cobo¥ rpaduK ypaBHEHHS

3x+2y==6.

BAVYUERENEN
BripasuM NEpPeMeHHYIO y yepes3 X: ‘ :

y=—1,6x+3. ]

Do

x
®opmyoit y=—1,5x+3 samaercsa nuHe- T 1T \v;
N

Hasd (GYHKOHA, rpa@UKOM KOTOPOM CHYyKUT , Pl LN
npavasa (puc. 74). Tak kak ypaBHeHHH 3x + o

+2y=6 m y=—1,5x+3 paBHOCHUJIBHBI, TO 3Ta ; r
OpAMas #ABJiAeTCH W rpadMKOM ypaBHEHHS [ —|-|-- -; , \

3x-+2y=6. 2l | N

C nomompl0 TaKHX Ke paccyxpmenuid [ | ' | LN
MOXHO NOKas3aTbh, YTO rpapmKom Joboro Jyiwu- Puc. 74

§ 15. Jlunennnie ypaBHEHWA C [ABYMS NEPEMEHHLIMW U X CUCTeMBbI




. | HeHWHOro ypaBHeHUs C NepeMeHHbIMM X M Y, B
S i KoTOpoM KO03(QUIMeHT NPU y HE PABEH HYJIO,
L ol |1 s#ABNAETcH NpAMAad.

T ST T Ecau B nuHellHOM ypaBHeHUH Koadduiu-
b b ba bt o L enT NpM y paBeH HyJO, 8 Koa(hUIEEHT DpU X
a 1 - . © ' | oTNHMYEH OT HyJS, TO IpadUKOM TAKOTO YpaB-
HEeHUs TaKkKe fABJseTcA npsamas. PacCMOTpHM,
- ' Hanpumep, ypaeHenme 2x +0Oy=12. Ero pene-
i  HUAMH CJy3KaT mnapbl umucel (x; Y), B KOTOPBIX
x=6, a y — noboe uucno, wanpumep (6; 2),
e (6; 0), (6; —4,5). I';pahurk ypaBHEHHUA COCTOUT
Puc. 75 M3 BcexX TOYeK, alcriucca KOTOPBIX pae-
Ha 6, a opauHara — Impou3BOJLHOMY uKcay. Takwue Toukm oOpasywT nps-

MYIO, IPOXOOALIYi0 uepe3 TouKy (6; 0) u nmapannensHyo ocu y (puc. 75).
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. I'paduKoM JIMHEHHOI'0 ypaBHEHWS C ABYMSH IIePeMEHHBIMH, B KOTO-
t POM XoTH OBl OAVH M3 KO3(pPHLMEHTOB IIPH NepeMEHHBIX He PABeH
HYJIIO, ABJISIETCH NIpAMAad.
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PaccmorpumM Temnepp ciyuaii, Korja B JUHeHHOM ypaBHeHHH 00a K03pd-
duIueHTa NpH NEPEMEHHBIX PaBHbI HYJIIO.

¥YpaBuenue ax+by=c, B KOTOpoM 00a K03 PuIeHTa NPU NlepeMeHHbIX
paBHBI HyM0, umeeT Bug Ox+0y=c. Ilpu ¢=0 mobaa nmapa uyucea ABIAET-
cA pellleHHeM 3TOr0 ypaBHEHHUs, a ero rpa@ukoM — BCSA KOOPAWHATHAS ILIO-
ckocTs. IIpu ¢#0 ypaBHeHume He mmMeeT pellleHUN u ero rpad@uUK He cojep-
JKUT HU OAHOHM TOYKH,

IIpuBenem nmpumMepbl MOCTPOEHHA IPa(UKOB JHHEHHLIX yPaBHEHMH.

IIpumep 1. IlocTpoum rpadmk ypaBHeHus 3x —4y=12.

» B ypaBHennu 3x —4y=12 xoadPUINEHThl IIPH IIE€PEMEHHBIX OTJIMUHBI
ot Hyns. ITostomy ero rpadurom sBiasiercsa npsimas. Ilpamas onpeae-
adgeTcsa AByMsA Toukamu., HailileM KOOPAHMHATEHI JBYX KAKHX-JHOO TOUEK
NPAMOM:
ecu x=0, To y=—3; ecaiu x=2, o y=—1,5.

PEHE LOEKAPT (1596—1650) — <¢paruy3ckuinn dunocod,
matemMatuk 1 ¢pusnk. Co3pan OCHOBLI aHaANUTUYECKOM
reoMeTpuun, BBES NOHATUE NEepPeMEHHON BennyuHel, paspa-
6oran meton koopauHar. Ocyuwiectsun CBA3b anredbpbl C
reoOMeTpuEi.

92 (HELERYE CycTeEMBl IMHENHLIX YpaBHEHUNN
1
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Ormerum Toukm (0; —3) m (2; —1,5) u npoBeeM Yepe3 HUX IIPAMYIO
(puc. 76). Ora npamas — rpaduk ypaeHenus 3x—4y=12. <

IIpumep 2. Iloctpoum rpacdux ypaBuenusi 0,5x=—1,5.

» 3710 ypaBHeHHe MOXHO 3anucaTh B Buae 0,5x+0y=—1,5. Ero pernenu-
AMHU CJIYKaT Iapbl 4yKcell, B KOTOPBIX X=—3, Y — IPOU3BOJIbBHOE YHC-
ao. 'padukoM ypaBHeHUs SBJIAETCHA NpAMas, NPOXOASAINaA uepe3 TOY-
Ky (—3; 0) u nmapannensHaa ocu y (puc. 77). <

YnpaxHeHns

1045. IIpunaanexut au rpadbuky ypaBHeHus 3x+4y=12 Touka:
a) A(4; 1); 6) B(1; 3); B) C(—6; —7,5); 1) D(0; 3)?

1046. Kakue us Touex A(6; 1), B(—6; —5), C(0; —2), D(—1; 3) npunaiie-
KaT rpaduKry ypaBHeHHsa X —2y=47?

1047. Jlokaxkute, 4to rpadukKm ypaBHeHHH 3x —y=—5, —x+10y=21,
11x+21y=31 npoxopar uepe3 Touxky P(—1; 2).

1048. Iloctpoiite rpaduK ypaBHEeHHHA:

a) 2x —y==6; B) x +6y=0; o) 1,2x=—4,8;
6) 1,5x+2y=3; r) 0,5y—x=1; e) 1,5y=6.

NbEP MEPMA (1601—1665) — dpaHuy3ckun matemMartuk,
OOVH U3 co3paTenei aHanuTUYEecKoin reomerpun n Teopnu
yucen. 3aHumanca Teopuer pellenusa anredpanyeckux
YPaBHEHWI1 C HECKOMbKUMU MNepPeMEHHBLIMM.

& 15. JInHerHue ypaBHEeHUN C ABYMSA NEPEMEHHBIMU U MX CUCTEMBI
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1049. IloctpoiiTe rpaduK ypaBHEHHS:

a) xt+ty=>5; B) 1,6x=4,8;
6) y—4x=0; r) 0,5y=1,5.
1050. IloctpoiiTe rpadUK ypaBHEHHs:
a) x—y—1=0; B) 2(x—y)+3y=4;
6) 3x=y+4; r) (xty)—(x—y)=4.

1051. Ha npsmoii, sBiaswlleiica rpadukom ypaBHenuss 21x — 5y =100,
B3sTa TOYKa, abcriucca Kotopoil paBHa 3. HalizuTe opamuary sToit
TOUKH.

1052. H3BecTHO, YTO OpAWHATA HEKOTOPOM TOUKHM NpAMOM, ABJIAIOINEHCHA
rpadpuxkoMm ypasHeHusi 12x —by=132, pasua 0. Halinure abGcriuccy
3TOH TOUYKH.

1053. He BEIIOJIHAA IOCTPOEHUSA, ONPEEINTE, B KAKMX KOOPAWHATHEIX YeT-
BEPTSAX PAacrojiodkeH rpaduK ypaBHEHUs:

a) 12x—8y=25; 6) 1,5y=150; B) 0,2x=43.

1054. Peniute ypaBHeHUE:

16-x 18~x _ . x—15  2x+1
a) —g 1z 0 6) — 8

1055. Haiigure 3HaueHHe BBIPad{CHUA:

+1=0.

a) a(@a—4)—(a+4)? opu a=—1'}1-;

6) (2a—5)2—4(a—1)(3+a) npm a=—11-2*.

42. CucteMbl SIMHENHbIX YpaBHEHUMN
C ABYMSl nepemMeHHbIMU

3apauva. CymmMa aByX umces paBHa 12, a ux pasHocTh paBHa 2. Haiigure
3TH YHCJIIA.

» O6ossauuM nepBoe 4uCJIO OYKBOi x, a BTOopoe OykBoii y. ITo ycioBHIO
3agaY¥ cCyMMa 4Yuces paBHa 12, T. e.

x+y=12.
Tak KaK pa3BOCTBh 4HceJl paBHa 2, TO
x—y=2.

Mbl cocraBMiIM ABa ypaBHEeHHs C ABYMS HepeMeHHbIMH. YTOOBI OTBe-
TUTHh Ha BONIPOC 3aJauM, HAJ0 HAlTH TaKUe 3HAYEHHUS IIePeMeHHBIX, KO-
TOpBle oOpalialoT B BepHOEe PaBEHCTBO KaX«joe U3 ypaBHeHuil x +y=12
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n xX—y=2, T. e. HaliTu o0l[Me pelleHUA 3THUX ypaBHeHHii. B Takmx
caydasX roBOPAT, UTO TpebyeTcH pewumb cucmemy ypaeHeHuil.
CucreMy ypaBHEHHMH IIDUHATO 3aMHCHIBATH ¢ NOMOIILI0 GHUIypHOiT cK0G-
KH. CoCTaBNEeHHYK) CHMCTEMY YPABHEHHMM MOXKHO 3amucaTh TaK:
x+ty=12,
x—y=2.
ITapa 3HaueBUl IepeMeHHBIX X=T, y=95 CIYXKHUT pellleHHEeM KaxXIoro
ypaBHEHHSs CHCTEeMbl, TaK Kak 00a paBeHcTBa 7T+5=12 u 7T—5=2 sas-
JAI0TCA BepHBIMH. Takyio napy HASBIBAIOT peuleHuem cucmemvi., <

St KAk T D BAp TR T G et K e o iy

Onpenenenne. PelmenneMm cucTeMbl YPABHEHUI ¢ IBYMA Iepe-
MEHHBIMH HA3LIBAETCH Iapa SHaYeHUH NMepeMeHHBIX, ofpaiaionasn
Kaxngoe ypaBHEHHe CKCTeMbI B BEPHOE PABEHCTBO.

T e A S PR PR PN SO IR 48 A3 5 i ™ * 7 - v

PenmiuTh cuCTeMy ypaBHEHHI — 3HAYUT HAWTU Bce ee peINeHHS WUNH
IOKAa3aTh, UYTO PpeIIeHHil HeT.

JIJig Toro yTobbl peliuThs CUCTEMY JIMHEHHBIX YpaBHEHUI C JAByMsA IIe-
PEeMEHHBIMH, MOYKXHO HCIOJIb30BaTh IPa(PUKHK ypaBHEHHI.

IIycts Tpebyercss peinuTh cUCTEMY ypPaBHEHUH

2x+3y=5,
3x—y=-9.

[IocTpouM B KOODAMHATHOM NJIOCKOCTH rpadUKH ypaBHEHWM CHCTEMEI.
I'pagurom meproro ypaBHeHus sBiaseTcHa npsaMmas AB, a rpapuKoM BTOpO-
ro — npamaa CD (puc. 78).

Koopausars! 1100061 TouKu npAaMoi AB SBJAIOTCS pellleHHeM ypaBHe-
HUA 2x+ 3y=25H, a KoopAuHaTHl 10001 Touku npsamoii CD aBasiloTcs pelie-
HHeM ypaBHeHus 3x —~y=—9. KoopHHATE TOUKH nNepecedYeHUs NPAMBIX
YIOBJIETROPHIOT KaK NepBOMY yPaBHEHHIO, TAK U BTOPOMY, T. €. SABJISIOTCH
perlesveM cucteMbl. I'paduku nepecexkaroTcs B -
touke K(—2; 3). 3HauuT, cucTeMa MMeeT eIuH- . [ ;I : ]
CTBEHHOEe pellleHHMe: x=—2, y=3, T

IIpuMeHeHHBIN HAMU cnioco0 pellleHUs cH-
CTeMBbl yDABHEHUII Ha3bLIBAETCH zpapuieckuMm.
3aMeTuM, uTO rpapHuYecKuii crnocob® 0OBIUHO
II03BONAAET HAXOAHUTHh PelIeHHs JNHInh Dpubyiu-
SKEHHO.

PaccMOTpHM CHCTeMBl [ABYX JIHHEHHBIX
ypaBHEHU# C gByMsA IepeMeHHbIMH, B KaXJIOM
U3 KOTOPBIX XOTs Obl OgUH M3 KO3(pDHIEHTOB
NP NepeMeHHbIX OTJAWYEeH OT HYJsA. BLISCHUM,
BCErna JIU TaKkas cucTeMa UMeeT pelleHUus U ec-
JU BMeeT, TO CKOJBbKO. I'padurkaMn ypaBHEHUII Puc. 78

i
:
1

§ 15. JlnHenHble ypaBHeHWs C ABYMS NepeMeHHLIMU U X CUCTeMmbl
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CHUCTEMBI ABJAIOTCA NpsaMble. Ecim 3TU npsiMble nepeceKarTcs, TO CUCTEMAa
NMEET €AMHCTBEHHOE PeIleHMe; €CJIN NpAMBIE mapaiyesylbHbl, TO CUCTEMAa HeE
MMeeT PeIl€HN; ecJii HPSIMBIE COBNAJAal0T, TO peHleHuid 6E€CKOHEYHO MHOIO.

IIpumep 1. BeiacHUM, CKOJIBKO DeLI€EHUN HMMeeT CUCTeMa YpaBHEHUH
11x+10y=120,
6x+y=18,

» PaccMOTpuM, KAKOBO B3AWMHOE PaCHoJIOXKeHne rpapnKOB YpaBHEHUH JaH-
HOI1 cucreMbl. JIJIA 3TOrO BHIPA3uMM Hu3 KaKJAOTO YPaBHEHUA Y |epe3 X,
IOJIyYUM

{y=—l,1x+ 12,
y=—6x+18.

VpaBHennsamu y=—1,1x+12 u y=—6x+ 18 3aparTcsa juneiinble QyHK-
UK, YIraoBble KOaQPUIIMEHTH IPSAMBIX, ABJIAKIIUXCA rpaduKamMu
3TuX (QYHKLMIA, PasIudHBbI.

3HAUUT, 3TH TNPSAMBEIE IEPeCEKAIOTCs M CUCTEMA NMeeT €AUHCTBEHHOE
peiuenne. <

Ilpumep 2. PacCMOTPHM, CKOJIbBKO peLIeHHII MMEET CucreMa ypaBHEHUH

8x+20y=3,
2x+5y=186.

» U3 Ka)xgoro ypaBHEHUS CUCTEMBI BHIpA3uM U Uepes X:

{y=—0,4x+0,15,
y=—0,4x+3,2.

Ilpsimele, siBNsromnmeca rpabukamm JuHeHHBIX GyHKUM# y=—0,4x+
+0,15 u y=—0,4x+ 3,2, napasnenbHbl, TAK KaK UX yIrJoBble Koahdu-
IIMEeHTHl OSUHAKOBHBI, 2 TOYKHM TePeCcey€Husi C OChI0  Pa3JINYHBI,

Orcioma cnenyer, Yo JaHHas CHCTeMAa YpaBHEHUM He mMmeer pelrenmii. <

Ilpumep 3. BrisicHUM, CKOJIBKO peHIeHUN HMMeeT CUcCTeMa ypaBHEHUii

5x+2y=—18,
15x+6y=—54.

» BrIpasuB u3 KaXJOro ypaBHEHHUS CHCTE€MEI U 4Yepe3 X, MMOJIYYUM

[y=—2,5x—9,
y=—2,6x—9.

OueBuaHO, YTO rpad@uKmN ypaBHEHMiII COBIAAAIOT. 3TO O3HAYaeT, YTOo
niobast mapa yucel (x4 y,), B KOTOPOH X, — NPOU3BOJILHOE YHCJIO, &
Yo=—2,8x,— 9, sAABNsAETCA pellleHNeM CHUCTeMHI.

Cucrema nmMeerT 0€CKOHEUHO MHOTO pellleHMi. <

96 GELERYE ClcTeMbl IMHENHBIX yPaABHEHUN
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YnpaxHenus

1056.

1057.

1058.

1059.

1061.

1062.

1063.

1064.

fBnsierca U pemeHHeM CHUCTEMBI YPaBHEHMH

l x+y=4,
2x—y=2
napa qucen: a) x=3, y=1; 0) x=2, y=2?
HABnsierca yu napa umcen u=38, v=-—1 peleHueM CHCTEMBI ypaBHeE-
HUI:
a) [Su+v=8, 6) [v+2u=35,
Tu—20=23; ut+2v=17%

Kakwue us nap (—3; 4), (—2; —6), (—4; 3) aBIAIOTCA pelneHussMU CH-
CTE€MBI YPaBHEHMI:
a) [ x=y—1, 6) [18x—y=0,

3x+4y=0; bx~—y=—4?

CocTaBpTe KaKy0-JIH60 CHMCTEMY JIMHEIHBIX YPABHEHUM C TI€PEMEHHBI-
MM X M Y, PEIIIEHHUEM KOTOpOH CJIYXKUT mapa:

a) x=4, y=1; 6) x=0, y=3.
Pemnte rpadpudyecKH cucTeMy JIMHEHHBIX YpaBHEHUI:
a) [x—y=1, B) {x+y=0,
x+3y=9; —3x+4y=14;
6) (x+2y=4, r) [8x—2y=6,
—2x+5y=10; 3x+10y=-—12.
PeniuTe rpaduuyecKu cucreMy ypaBHEHMIA:
a) | x—2y=6, 6) ([x—y=0,
3x+2y=—=6; 2x+3y=—25.
BeIsicHuTE, UMEET JIi CHCTEMA PEIIE€HUSA U CKOJIBKO:
a) {4y—x=12, B)| 1,6x=1, n) [2x=11-—2y,
Sy+x=—3; —3x+2y=-—2; 6y=22—4x;
0) [y—3x=0, r)[ x+2y=3, e) [—x+2y=8§,
3y—x=6; y=-—0,5x; x+4y=10.
HMmeer i pellleHUs CUCTEMa YpaBHEHHII M CKOJIBKO:
a) [ x=6y—1, 6) l5x+y=4, B) [12x—3y=35,
2x—10y=3; x+y—6=0; 6y —24x=—-107?
VkaskuTe Kakue-HUOyJb TPU pELIeHUS CHCTEMBI YpaBHEHMI:
a) [ x—3y=25, 0) ‘1,5y+x=—0,5,
3x—9y=15; 2x+3y=—1.

§ 15. JluHerHble ypaBHEHUN C ABYMA NEPEeMEHHLIMWU U X CUCTEMBbI

197



§1065. PerunTe ypaBHEHYe:
‘ 2x—3 x+1 3x—1 «x

i a) ———3x="5 6) 6= 3 &5
1066. TIpencraBbTe B BHIE MHOrOYJIEHA:
a) (bc2—c+8)(2¢c—3)—16; 6) 18m2—(3m—4)(6m2+m—2).
1067. Pazmoxure HA MHOMXHTEJIN:
a) a®+a®—x%a—x%; 6) b®+b%—9b—9c.

KoHTponbHbIE BONPOCHI

[Havte onpepenexHve NMHEAHOro ypaBHEHUs C OBYMS MepeMeHHLIMMU.
i lNpuseaute npumep.

8 UTO Ha3LIBAETCA PElleHVEM ypaBHEHUs C ABYMS nepemMeHHbiMn? $iB-
naetca Ny napa 3HavYeHu nepemeHHbiXx x=7, y=3 peLleHnem ypasBHe-
HUa 2x+y=177

& Yto siBnseTcn rpadpukoM ypaBHenust ax+by=cC C nepemMeHHbIMU X U Y,
® roe a=0 wnm b=07

: B 4TO Ha3biBaeTCH PeLeHNeM CUCTEeMBI YPaBHEHUI C ABYMS NepemMeHHbi-
® MU? YTO 3HAUUT peLuTb CUCTEMY YPaBHEHUN?

CkonbkO pelueHnit MoxeT UMeTb CUcTeMa AByX NUHENHbIX YPaBHEHUN
% C OBYyMS NepemeHHbiMun?

EXL} PELLEHME CUCTEM SIMHEAHBIX YPABHEHWA

43. Cnocob6 noacTraHoOBKWU

Paccmorpum cnoco6 pelieHHs CHMCTEM JIMHEHMHBIX YpaBHEHHHA ¢ ABYMSHA
nepeMeHHbIMM, Ha3bIBAEMBIA cnocobom nodcmaroeéku. Hauvem ¢ mpumepa.

IIpumep 1. Pemntum cucremy ypaBHeHUuit

3x+y="17,
<—5x+2y=3. 1)

» BbIpa3uM M3 IIepBOro ypaBHEHUS U uepesd x: y=1T— 3x.

IloncTaB¥B BO BTOPOE YpaBHEHHE€ BMECTO I BhIpaskeHue 7 — 3x, IOJy-
YMM CHCTeMy

4=
3x+y="1, B @)
—bdx+2(7—3x)=38.

CucTemMbl NUHENHbIX YPaBHEHNIA
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Herpynuo mokasars, 9TO0 cuctembl (1) u —l W T/ T
(2) UMET ONHM M T€ JKe pelleHHd. Lo SITAN R
B cucreme (2) BTOpoe ypaBHEHHe coOAep- - \ -// J 1
JHT TOJILKO OAHY IIEPEeMEHHYI0. Pemnm - 4 /1 i
5TO ypaBHeHUe: /'Q . i
—bx+14—-6x=3, S B p= P
—11x=-11, “10 \\ N
x=1. 4| ;’ 0‘3 |
IloncTaBMe B paBeHCTBO =T —3X BMECTO ' C\?’/ T—~- 1 "é i
x 4uucao 1, HalileM COOTBeTCTBYIOIEe ”_'*: el TN
3HAUYEHHe V. iy E\\i'a' |
y = 7 — 3 . 1, A § b
y=4. Puc. 79
Ilapa (1; 4) — pemenue cucreMeul (2), a sHaunT, 1 cucrembr (1). <

Pewrenne cucrembl (1) MBI cBeJI K permeHuio cucrembl (2). Ilpu sTtom
MB!I BOCIIOJIB3OBAJIMCH TEM, UTO cucTeMbl (1) 1 (2) NMeIOT OOHM U Te JKe pe-
LIeHNs.

CucteMBl ypaBHEHHMH ¢ JABYMsI IEPEMEHHBIMH, MMEIOLIME OOHU U Te e
pellleHusi, HasblBAIOTCH pasHoCuJbHbiMu. CHcTeMBI, He MMeIOLINE DEeIUeHuI],
TaK2e CUHUTAIOT PABHOCUJILHBIMH.

Il'eomeTpuuecKky paBHOCHJIBLHOCTH cucteM (1) m (2) o3Hauaer, UTO rpa-
¢ukm ypaBHeHHii cucreMbl (1) mepecekalmTcsi B TOH e TOYKe, YTO H
rpadMKH ypasHEeHHN cucteMbl (2), T. €. BCe Tpu IpAMBIe NEPECEKAOTCH B
onHoii Touke (puc. 79).

Mg1 pemmmnu cucremy (1), ucnonbsys crnocob nmoncrtaHoBKH. IIpu peunre-
HHMU CHCTEMB! IBYX JIMHEHHBIX YPABHEHHU € ABYMSA MEepeMEeHHBIMH CIoco0OM
MOACTAHOBKM IOCTYHNAIOT CJIEAYIOLIUM oO0pa3oM:

L Bl I I T e S T O AL U AL B .o o ore [ ER

1) BEIpa)KaoT M3 Kakoro-HuOyab YpPaBHEHHMA CHCTEMBI OLHY Iepe-
MEHHYIO Yepe3d APYTyIo; :

2) MoACTaBJIAIT B ApPYroe ypaBHEHHE CHCTEMBI BMECTO 3TOH Iepe-
MEHHOI IOJIYYEHHOE BHIPAXKEHHE;

3) pelllaT MOJy4YHBIIEeCs YPaBHEHUE C ONHOII MepeMeHHOM;

4) HaXomsIT COOTBETCTBYIOIIEE 3HAUCHHE BTOPONH IEepPEeMEHHOMH.

e

o e DDA
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IIpumep 2. PetuuMm cucreMy ypaBHeHui

Tx+6y=6,
3x+4y=9.

» BripasuM m3 BTOPOrO YpaBHEHHS X Uepe3 Yy:

3x=9—4y, x= 9_34y.

§ 16. PeweHne cuCTEeM RUHENHBLIX YPaBHEHUIA
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94y

ITonpcTaBUM B mepBO€ ypaBHEHME BMECTO OYKBBI X BbIpakKeHHe

8
7-2= 4 6y=6.
PemuM mosiydeHHOE ypaBHEHHE C IIEPEMEHHOH y:
7(9—4y)+3-6y=3-6,
63— 28y +18y=18,
—10y=—45,
y=4,5.
IlogcTaBuM B ypaBHEHHE X = _3 Y BmecTo y uucsio 4,5:
. 9-4-4,5 _
=T—g o, Xx= 3.
OrBeT. x=—3, y=4,5. <
YrnpaxHeHus
1068. Peumre cucteMy ypaBHEHMII:
a) [y=x—1, 0) l x=2-y,
5x + 2y =16; 3x—2y—11=0.
1069. Pemurte cucteMy ypaBHEHUI:
a) [y—2x=1, B)| xt+y=6, o) [y—x=20,
6x—y="17; 3x—by=2; 2x—1by=—1;
6) | Tx—3y=13, r‘)( 4x—y=11, e) (26— x=—14y,
x—2y=25; 6x—2y=13; 3x—2y=30.
1070. Haiinute pellleHMe CHUCTEMBI YpaBHEHMIt:
a)  2xt+ty=12, B) [8y—x=4,
|7x—2y=31; 2x—21y=2;
0) y—2x=4, r) {2x=y+0,5,
| Tx—y=1; 3x—8dy=12.
1071. PeumnTe cucreMy ypaBHEHHI:
a) , 2u+5v=0, B) [4u+3v=14,
1~8u+15v=7; Su—3v=25;
0) [ Sp—3q=0, r) ‘10p+ Tq=-—2,
3p+4g=29; 2p—22=15q.
1072. Pemute cucTeMy ypaBHEHWIL:
a) { 3x+4y=0, B) [5x+6y=—20,
2x+3y=1; 9y + 2x =25;
0) [ Tx+2y=0, r) [3x+1=8y,
4y+9x=10; 11y—3x=-—11.

EL:ERYE CUCTEMB NIMHEVHBIX YPaBHEHNIN



1073.
1074.
1075.
1076.

1077.

1078.

i1

1079.

1080.

1081.

He BHIOSHAA [IOCTPOEHUSA, HAMAUTE KOODAUHATH TOUYKU II€pECeYEeHUA
rpaduKOB ypaBHEHUI:

a) Tx+4y=23 u 8x—10y=19; 6) 11x—6y=2 u —8x+5y=3.

HaiinuTe KoOpauHATHI TOYKHU TiepeceueHus rpaduKoB ypaBHeHMII, He
BBINIOJIHAST ITOCTPOEHHA:

a) 5x—4y=16 u x—2y==6; 6) 20x—15y=100 u 3x—y=~6.

HailinuTe pereHue cucTeMbl YPaBHEHMIHA:

a) [ 3(x—5H)—1=6—2x, 6) [6(x+y)—y=-1,
(x—y)—Ty=—4; T(y+4)—(y+2)=0.
Peninte cucremy ypaBHeHUIL:
a) [ By+8(x—3y)=Tx—12, 0) [—2(a—b)+16=3(b+17),
9x+3(x—9y)=11y + 46; l6a—(a—5)=—8—(b+1).
Haiizute peillenne cucreMbl YPaBHEHHUIA:
xX_¥__ 2m  n_
a) 3 2 4, B) 5 + 3 ].,
X ¥__ 5. m_in_ .,
gt =4 10 6 &
e _op_ 3y
0) 6 2b=6, r) |7x 5 4,
_ b_ _an. 2y .. _
3a+2— 37; x+ 5 = 3.
PemmmnTe cucremy ypaBHEHWI:
y_ X _ rX_y_
a) 'Z 5 —6, B) 2 3 %
X ¥ _q. 8x
| 15 T2 =0; 2 6;
6x vy _ 3x o _
0) 5+ 15—2,3, r) 5 2y=2>5.,
X 2y _ 3y _
0 3 1,2 x—= =6,5
Yupocture BhIpajxeHue:
a) (2x— 3y)*+(2x+3y); 8) 2(5+Y) +(2x- o)
: a2, LA S .Y
6) (2x+3y)2—(2x—3y)% r) 3(5+4) - (3x-y)-
PagsnoxknurTe HA MHOXXUTENH:
a) x°+4a%x®—4ax?; 6) 4a°—12a°b+9a*v?.

IToxkaskuTe, YTO BCce TOUKM rpadmra GyHKINH, 3aJaHHON dopmyion
y=x?—4x+5H, pacnosioKeHbl B BEPXHEH NOJNYIJIOCKOCTH.

& 16. Peilenne cucTeM NUHENHbIX YypaBHEHNN
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44. Cnoco0 cnoxeHud

PaccMoTpuM ellle OUE cOcO0 pEIeHUA CHCTEM JIMHEHHBIX ypaBHEHMI
— cnocob cnoxmerusn. Ilpu pemeHun CuUCTEM 5THM ciiocofoM, KAk M Ipu pe-
IIE€HHH CIIOCOOOM TMOACTAHOBKH, MBI NEPEXOJAUMM OT HAHHOM CHCTEMBI K ApYy-
Toii, pABHOCHJIBHOII €i CcucCTeMe, B KOTOPOHM OJHO M3 ypaBHEHMH COAEPIKUT
TOJILKO OAHY IepeMeHHYIO.

MIpumep 1. PemiuMm cucteMy ypaBHEHHU

2x+3y=-—25,
x—3y=38. )

P B ypaBHeHuaX 3TOiH cucTeMbl KO3(QPUIMEeHTH IIPU Y ABJIAIOTCHA IIPOTH-
BOIMOJIOXXHBIMU 4YMCIaMM. CJO0XUB IIOUJIEHHO JIEBHIE M IIpaBble YaCTHU
YpaBHEHH#, MOJYYMM YpaBHEHHE C OLHOH mepeMeHHOoH 3x=33.
3aMeHuM OonHO M3 ypaBHeHM# cHcTeMHI (1), HanpuMep mepBoe, YpaBHe-
HueM 3x=33. [Tonyuum cucremy

3x =33, @
x—3y=38.
Cucrema (2) paBHocmiIbHa cucteme (1).

PemnuMm cucremy (2). U3 ypaBHeHHs 3x =33 Haxomum, uto x=11. Ilox-
CTABMB 3TO 3SHAYeHUE X B ypaBHEHHE

x—3y=38,
[OJIYUHM ypaBHEHUE C MePeMeHHOM y:
11 -3y =38.
PemmumM 3TO ypaBHeHUe€:
—3y=217,
y=—9.

ITapa (11; —9) — pellzeHHMe CHCTEMBI
(2), a 3HAYUT, U AAHHOH CHCTEMbL

1). <

BocnonnzoBasiuck T€M, UYTO B ypaB-
HeHuAX cucremMbl (1) KoadhPHUIIEHTHI
Np¥ Y HABJIAKTCA MIPOTHBOMOJIONHBIMU
yHcJaMK, MBI CBEJIM €e pellleHHe K pellle-
HHUIO PaBHOCHJIBHOI cHCTeMBI (2), B KOTO-
poil oJHO M3 ypaBHEHUI COIEep>KHUT TOJIb-
KO OOHY II€pEeMEHHYIO.

I'eoMeTpuyecKu paBHOCHJIBHOCTH CH-
creM (1) u (2) o3HauaeT, uTO rpadpuKm
ypasHeHuii 2x+3y=—5 m x— 3y =38
IIepecekalTcsi B TOMl XKe TOYKe, 4YTO U
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rpaduKy ypaBHeHHH 3x=83 M X —3y=38, T. e. BCe TPU NMPAMBIE TEPECEKAIOTCA
B opHOM TouKe (pmc. &0).

IIpumep 2. Pemum cucteMy ypaBHEHHU

bx+11y =8,
10x— 7y ="74.

P TlouneHHOe cJIO’KEeHUe YpaBHEHHI CHCTEMbl HE IPHUBEAET K HCKJIIIOUE-
HHMIO OMHO#A u3 mepeMeHHbIX. OOHAKO €CJIM YMHOXXHTH BC€ WJIEHBI Iep-
BOTO YPABHEHMSA Ha — 2, a BTOpPOe YPaBHEHNE OCTABUTH 0e3 M3MeHeHHH,
TO KO3((hUIMEHTH! NIPH X B MOJIYYEHHBIX ypaBHEHUSAX OyAyT IIPOTHRBO-
MOJIOXKHBIMU YMCJIaMH:

—10x—22y=-16,
10x —Ty="T74.

Temmeph IOYJIEHHOE CJIOXKEHHEe MPHUBOAUT K YPaBHEHHMIO C ONHOM mepe-
mennoii —29y=58. U3 sToro ypaBHeHusi HaxomuMm, uto y=—2. [lox-
CTaBUE BO BTOPOE€ YpDABHEHME BMECTO Y YHCJIO — 2, HalileM 3HAYeHHE X:
10x—7-(—2)="174,
10x =60,
x=6.
OrBeT. x=6, y=—2. <

IIpumep 3. Peminm cucreMy ypaBHeHUit
3x—5by=93,
Sx—4y=103.

» IlonbepeM MHOXKHTENH K YPABHEHMAM CHCTEMBI TAK, YTOOLI MOCJIE YM-
HOMKEHHMS Ha HMX KO3(Q@MHIMEHTH MPH Y CTAIH IPOTHBOIOJIOKHBIMH
yycsaMM. Y MHOJKHB II€pBO€ YpaBHEHH€ CHCTeMbl Ha — 4, a BTopoe
Ha 5, mosyuyum

{ —12x+20y=—-372,
26x—20y=>5185.

Orcropga HaltineM, 4YTO

13x=143,
x=11.

IToncTaBuB sHaueHue x B ypaBHeHme Hx —4y =103, naiigeMm, uTO
y=—12.
OrBerT. x=11, y=—12. <

MB!I pacecMOTpesl HpUMEPHI pellleHuA CUCTEM CIOCOOOM CJIOXKeHMS.
IIpu pemieHMH IBYX JIMHEMHBIX YpPaBHEHHI C JBYMA NEPEMEHHBIMH CIIOCO-
OOM CJIOKEHHMA MOCTYIAT cJenyHIMuM obpasom:

§ 16. Peluenve cucrem NUHENRHKIX YPABHEHWIA
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1) YMHOXK2I0T NOWI€HHO ypaBHEHUMH CHCTEMBbl, nombupas MHOMKH-
T€JIU TaK, YTOOBI K03GAUIIMEHTHI IpU OJHOM M3 mnepeMeHHBIX
CTaJau MPOTUBONOJO¥HBIMIU YHCJIaMM;

2) CKJIAJBIBAIOT ITOYJIEHHO JIEBBI€ U IPAaBBI€ YaCTH YPABHEHHHA CHC-
TE€MBI;

3) pelarmT MOJYYUBHIEECH YPaBHEHHE C ONHOM IIepeMEeHHOI;

4) HaxXOOAT COOTBETCTBYIOILIEE 3HAYEHNE BTOPOH IepeMeHHOMH.

e, b GER WO el GG DRI GEOC SeGe KCU D0 B GHN 0N RN MR AL SR MAGE ASGe GRS B DR KPR RO HON GNEY Ao Bdbs R ©NT Mo poe. AR¢ vl math Mme dion udm mut Tta rur oY

B AR D SR mn wam USw RE Mew RO RES PR WY

3aMeTuM, 4YTO ecJu KOo3(Q(PUIUMEeHTh MpPU OJHOM M3 MepeMEHHbIX ABJIfA-
IOTCSI IIPOTUBOIIOJIOKHBIMU YHMCJIAMH, TO PEHI€eHue Cpaldy HaYMHaKwT ¢ IOo-
YJIEHHOTO CJIOJKE€HHs YPaBHEHHI.

1082. Pemure cucremMy ypaBHeHUIi:
a) | 2x+11y=15, B) [ 4x — Ty=380,
10x—11y=9; 4x — 5y =90;
0) l8x—17y=4, r) { 18x—8y=28,
—8x+15y=4; 11x—8y=24.
1083. Haiinure pemenme cucreMbl ypaBHEHUH:
a) [x—6y=1T7, B) [ 8x +2y=75,
ox+6y=13; —Bx+2y=45;
0) [4x—7y=—12, r) [9x—4y=—13,
—4x+3y=12; 9x —2y=-20.
1084. PemuTe cucTeMy ypaBHEHHII:
a) | 40x+3y=10, B) [ 33a+42b=10, 1) ' 10x—9y =8,
20x—Ty=>5; Oa+ 14b=4; 21y +15x=0,5;
6) [ bx—2y=1, r) [13x—12y=14, e) l9y+82:-—2,
15x—38y=—3; 11x—4=18y; S5z=—4y—11.
1085. PemmuTe cucreMy ypaBHEHHI:
a) (12x—Ty=2, B) l6x=25y+1,
4x — By =6; Sx—16y=-—4;
6) | Tu+2v=1, r) [4b+7a:90,
1Tu+6v=—9; 5a —6b=20.
1086. Haiigure pellleHue cucTeMbl YpaBHEHMI:
a) [ 0,76x+20y=95, B) [ 10x=4,6+3y,
0,32x —25y=171; 4y+3,2=06x;
6) [ 0,5u—0,60=0, r) [—38b+10a—-0,1=0,
0,4u+1,7v=10,9; 15a+4b—2,7=0.

CuctemMbl NVHENHBIX ypaBHEHUW
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1087.

1088.

1089.

1090.

1091.

1092.

1093.

1094.

1095.

CocraBbTe ypaBHeHuUe Bujza y=kx-+b, rpa@uk KOTOpPOro mpoxomuT
yepe3 TOYKH:

a) M(5; 5) m N(—10; —19); B) A(8; —1) u B(—4; 17);

0) P(4; 1) u @(3; —5); r) C(—19; 31) u D(1; —9).
I'padbuk uHelHON (QYHKIMH IepeceKaeT OCH KOOPAMHAT B TOYKaxX
(—5; 0) u (0; 11). 3agaiite 3Ty byHKIHIO GOPMYJIOH.

Ilpamas y=kx +b npoxoaut ueped Touku A(—1; 3) u B(2; —1).
Hanumivnte ypaBHeHu€ 3TO# IpAMOL.

I'padpuk suHeiino# (QYHKIHMH IepeceKaeT OChb X B TOYKe ¢ abcuuc-
coii 4, a ocr y B TOuKe c opxuuaroii 11. 3azaiite 3ty GYHKIMIO
dopmyoii.

3ajaiire topmynoil JuHelHyo GyHKIHIO, rpaduK KoTOpoil mu3obpa-
JK€eH Ha pHcyHKe 81.

Pewnre cucreMy ypaBHEHMI: M\ :__‘y - ]mm:
a) [b(x+2y)—3=x+5, . -’_"_
y+4(x—3y)=>50; | TN bt

—_—d
'

6) ‘2,5(x—3y)—3=—3x+0,5, R | N :
3(x+6y)+4=9y+19. S Lo B
Haiimute peilleHue cucTeMbl ypa8BHEHMIA: L1 D\\l —~~J|x
1,1 1 1 CTINCD
a) | gx+yy—2=0, B) | ym—n=0, __q'+*%_\ R
ox—y=11; om—dAn=2; | |1 TN
6) [0,5x+0,2y=7, 1) |zu—3v=-3, Puc. 81
1 1
;x—ﬁyuo; 0,2u+0,1v=3,9.
PemuTe cucreMy ypaBHEHM:
X Y 2x_¥_
a) | g+ 50, B) |3 "2~ 0,
| 22—y =10; 3(x—1)-9=1-y;
Sx 5
0) | 2x—Ty=4, r) B Y= &
x_Y_o. 2% g __2
6 6 0 g T3Y=—73.
HaiinuTe pelenue CHUCTEMbBI YpPaBHEHMIA:
i 1 _ X ¥_
a) { 3 X 12y—4, B) 4 +6—1,
6x+ 5y =150; 2x+3y=—12;
6) [ sv—gu=3, r) [4a—5b—10=0,
__o. a b 1_
Tu+9v=—2; = 313 0.

§ 16. Peuwenne cucTtem AVHENHbIX YypaBHEHWIA
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1096. MeeT 1M pelIEHHMA CHCTEMA M CKOJBKO:

a) [2x—y=1, 06) [ —dx+2y=17,
—6x+3y=2; 15x —6y=-—217

1097. PasnoXuTe Ha MHOKHMTEJH:
a) 15a®—15b%; B) 1043+ 1083 n) 47a%—4785;
6) 29a2+ 29b%+ 58ab; r) 18a®—18b5; e) 51a®+ 5185,
1098. YiopoctHuTe BbIpasKeHHE:
a) 2x(8x—1)—(4x+1)% 6) 4(3y—1)2—18y(2y —1).

45. PewleHue 3apad C nomMoLybio
CUCTEeM ypaBHEeHMM

Ilpu peirennn 3azad ¢ IOMOIILIO CHICTEM YPaBHEHHI IIOCTYHAIOT CJe-
OAVIOIIUEM 00pasoMm:

G e i el b MR b WSe NN R AR PSS DR 00 R W WO GRS T N e RO SAS el SO N OEED Sl MG R Mg Pl G Wae BOR SN B (90 MO MNA S S dp

1) o603HauYaOT HEKOTOpbIe HEHM3BeCTHBbIe YHCIa OYKBAMH H, HC-
MOJIL3YA YCJOBHE 3aJa4YM, COCTABJISAIOT CHCTEeMY YPABHEHHMIl;

2) peirarpT 9Ty CHCTEMY;

3) MCTOJKOBBIBAIOT Pe3yJLTAT B COOTBETCTBHH C YCJOBHEM 3aJauyM.

G R e AN B Rl bl e A WAR LBE W pm bk L ETW M SR Lot DD Mroh Wooe Wil G WS V0 Mam ulie DL ter M tha bes Vobr M dme sym daw A b o

1
¢
3
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v

e ek e ok Ging Al
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3apauva 1. Macca 15 kupnuueit m 5 naxkobiaoxkosB paBHa 64 xkr. Kaxosa
Macca OAHOro KHpIN4Ya M OJHOrO HIJAaKOOJOKa, €ecad 5 KHMpHnHyei THa-
Kesgee 2 HINAKOOJOKOB Ha 3 Kr?

» IlycTts Macca KMpIHYa X Kr, a HIUIAKoOsoka y Kr. Torga macca 15 kup-
nmnyeil 1 5 noraxkobyaoxkoB 6yzer 15x+ 5y kr. Ilo ycioBuio 3azaum oHa
paBHa 64 Kr, mosaToMy

15x + 5y = 64.
HNaBecTHO, 4TO 5 KHpnuueil TaMesgee 2 HMIIAKOOJOKOB HA 3 KI'. SHAYWT,
S5x—2y=3.

YT00BI OTBETHTh Ha BOIPOC 3aja4yH, HAAO0 HaANTH TaKkme 3HAYEeHHA X H
Y, KOTOpbI€ YIOBJETBOPAIOT KAK II€pPBOMY, TAK M BTOPOMY YPaBHEHMIO,
T. €. VIOBJETBOPAIOT CHCTEeMe

15x + 5y =64,

ox —2y=38.
Peitme 3Ty cmctreMy, HOJAYYHM, 4TO X=2,6, y=25.
OrBetr. Macca kupmmua 2,6 Kr, a naxobsoka 5 kr. <
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3angaua 2. MOXXHO JI1 pasMEHATHh CTOPYOIEeBYIO KYIIOPY INATHPYOJIEBBIMH H
OAHOPYOJEeBLIMH MOHETAMH TAK, 4TO0OBI Bcex MOHeT ObLio 307

» HdonycTum, YTO CAEAYET B3ATL X NATHPYOJIEBHIX H Y OAHOPYOJIEBBIX MO-
HeT. Ilo ycnoBuio x+y=30. Tak Kaxk ¢ MOMOILLIO ITHX MOHET HYXKHO
pasMeHsaTs 100 p., TO AO/MKHO BBINOJHATHCA paBeHcTBO Hx+y=100.
Ilonyunau cucTeMy ypaBHEHHIA

[x+y=30,
5x+y=100.

o 1 1
PemnuB ee, Haiinem, 4TO x=17§-, y=12§.

ITo cMercoy 3apaum X M Y AOJIKHBI OBITh HATYPAJbHBIMH YHCJIAMH, a
MBI IIOJIYUYWJIH HpO6HI:Ie yHCJIia.

OTrBeT. PasaMeHATh cTOpPYOJIEBYI0 KYIMIOpY YKasaHHBIM criocoboM He-
BO3MOXKHO. <

1099. B depmepckoM x03AHCTBE IO IPeUHXy H IIpoco OTBeneHO 19 ra, mpm-
yeM rpedymxa 3aHHMaeT Ha 5 ra GoJblre, yeM npoco. CKOJBKO reKTa-
pPOB OTBEAEHO IO KAXKAYIO M3 3THUX KYJIBTYp?

1100. TexHuuYecKOe IIepeBOOPYIKEHHE II€Xa IIO3BOJIMJIO BBEIIIYCTHTE B (beBpa-
Je Ha 165 mspesmit Gosibiite, yeM B AHBape. CKOJBKO H3JeHil OBLIO
BBIIIYIIEHO B SIHBape M CKOJBKO B (beBpaJjie, €CJIM M3BECTHO, YTO 34
9TH MecHIBI Iex BeInycTHA 1315 mamenmii?

1101. B macrepckoii « ABTOCEPBHC» OTPEMOHTHPOBAAH 22 JIETKOBBIX U I'pPY-
30BBIX aBTOMOOMAA. Cpenn HUX JIerKOBBIX OBLIO Ha 8 MeHbIE, 4eM
rpy30oBbeiX. CKOJBKO TrpPY30BBIX ABTOMOOMJIEI OTPEMOHTHPOBAJH B
MAaCTepCKOit?

1102. Ha TeHHHCHOM KOpTe AJA MIPHI AP TeHHHCHCTOB BLIJEJIHETCH ILIO-
HaAKa IpAMOYroJabpEoM (opmel. HaliinTe nMHEY U LIHPHHEY ILJIOIIAK-
KW, €CJH M3BeCTHO, YTO AJHHA OOoJblle mmmpwHbl Ha 12,8 M, a nepm-
METp IPAMOYTOJbHHKA paBeH 69,48 M.

1103. OcHoBaHHe paBHOOEAPEHHOrO TPEYrOJBHHKA Ha ( c¢M OoJsblie ero 6o-
KOBO#M ctoporbl. HaiiiiiTe GOKOBYIO CTOPDOHY TPEYT'OJIBHHUKA, €CJIH €ro
nepuMeTp paBeH 43 cmM.

1104. Cmapunnasa 3adauwa. Ocauna u MyJ IUIH BMECTe, HarpY)XeHHbIEe paB-
HBIMM M0 Becy MenrkamMu. OcJIMIIa KajloBaJach HA THYXKECTbL HOIIIH.
«9TO THI }KalyeuninCcs, — CKAas3ajd MYJ, — eCJH Thl Jallb MHe TBOM
MeILIOK, MOS HOIIIA CTaHeT BABOe OOJIbIlle TBOel, a ecaHm s Tebe aaM
OAMH MEIIOK, TO HAIIW IpPy3bl CPaBHAOTCHA». CKOJIBKO MENIKOB HeEC
KasKIbIi?

& 16. PeiueHne cuctemM NMHENHbIX ypaBHEHUNIA ’ 207
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1105.

1106.

1107.

1108.

1109.

1110.

1111.

1112,

1113.

1114,

1115.

Cmapunnas 3adada. Ecoim A nonyunt or B 100 pynuit, TO craHer
BBOe ero 6oraue, a ecqm A pact B 10 pynmii, To B cTaHeT BLIECTe-
po OGoraue. CKOJBKO ZeHer y KasKaoro?

CkoJBKO JieT GpaTy W CKOJIBKO JIET cecTpe, eciu 2 roza Hasaj Opar
ObLI cTapiie cecTpel B 2 pasa, a 8 Jjer Haszaxg — B 5 pas?

IIBa aBTOMaTa HI3TOTABJHBAIOT AeTaaHu. UHcJ0 AeTaseil, H3rOTOBJIEH-
HBIX TepBBIM aBTOMATOM 3a 38 Y M BTOPHIM 3a 2 Y, COCTABJIAET
720 mrtyk. YerBepTas 4yacTh JieTajieil, M3rOTOBJEHHBIX 000MMH aBTO-
mMaTamMu 3a 2 4, cocrasmwia 150 mrryxk. CKOJIBLKO zerayeil M3rOTOBJIAI
KAy abIil aBTOoMaTr 3a yac?

3a 4 U e3b] HA ABTOMAINVHe U 7 Y e3Abl HAa IIOe3Ze¢ TYPHCTHI IIPO-
exaau 640 kM. KakoBa CKOpOCTH II0O€3[ia, €cJaM OHa Ha D KM/4Y 0OJIb-
e CKOpPOCTH aBTOMALIHHBI?

Tennoxon ODPoXOAHUT 38 8 U II0 TeYEHUID M 2 U NPOTHB TeUYEeHHUSA
240 KM. 3TOT Ke TeIVIOXOA 34 3 Y IIPOTHUB TEeYEHWUA IIPOXOAHUT HAa
35 kM Oosbie, yueM 3a 2 4 mo TedyeHuoo. Haligure CKOpPOCTH TeILIO-
XOo[a IIPOTHUB TeUYeHHS M €ro CKOPOCTH II0 TEeYEeHHIO.

U3 nyExTOB A m B, paccTosiHHe MeEKAY KOTOpbIMH paBHO 280 kM,
BBLIXOAAT ONHOBpeMeHHO ABa aBTomoOmasa. Ecam aBromobmim GynmyT
JBUTAThHCHA HABCTpeYy APYT APYry, TO BCTpeuya IIpOH30iiaeT depeld 2 4.
Ecin ke oHM OynyT ABMrarbcsi B OJHOM HAIpaBJIeHHUH, TO aBTOMO-
Omnb, BRINIIEAIINIT U3 A, JOrOHAT ABTOMOOWMJB, BBILIeAIIMi U3 B, ue-
pe3 14 u. KakoBa CKOpPOCTh Ka)XJOro aBTOMOOMJIA?

JIBa TypHCTa BHIIILIM OAHOBPEMEHHO H3 ABYX T'OPOJAOB, PaCCTOSHHE
MEXIY KOTOPBIMH 38 KM, M BCTpeTHJHCH depe3 4 4. C KakKoil cKopo-
CTBIO IlIeJl Ka’KAbIM TYPHCT, €CJIHM M3BECTHO, YTO IEepPBBHIA OPOIIea HO
BCTpeYH Ha 2 KM OOJIbIlle BTOpPOro?

MoTopHas JOAKa IYyTh IO TeYeHHIO OT OAHONH IIPHCTAHHU OO0 APYroif
IpoXoauT 3a 4 uy, a oOpaTHuIl NyTh — 3a 5 4. KakoBa CKOpPOCTH JIOZ-
KH B CTOAYell BOzme, ecau 70 KM II0 TeyeHHIO OHAa IPOXOLUT 34
3,5 4?

3a 3 U 10 TeyeHHI0 M 4 Y NPOTHB TeUeHHHA TEIJIOXOH IIPOXOAHUT
380 kM. 3a 1 4 o TeuerHHmio 1 30 MHH IPOTHB TE€YEHHA TEILTIOXOX
npoxoauT 85 KMm. Haiigute cOOGCTBEHHYIO CKOPOCTH TEILJIOXOAA M CKO-
POCTh TEUEHHA.

Ha nByx noakax 55 xHur. Ecim nmepecTaBHMTH cO BTOpO# IONKH IIO-
JJOBMHY KHHIr Ha MOepByI0, TO Ha IePBOit cTaHeT B 4 pasa OoJblile
KHAT, YeM OcTaHeTca Ha BTOPOH. CKOJBKO KHHI Ha KaXXJAOH IIOJKe?

Cmapurnas 3adava. Ha neBoii yaie BecOB, HAXOAAIIMXCA B PaBHO-
BECHH, JIEeKAT 9 OAHHAKOBLIX CJIMTKOB 30JI0Ta, 4 HAa OpaBOl —
11 oamHAKOBEIX CIMTKOB cepebOpa. EciH moMeHATHL MecTaMHM OAWH

LEL-ERYE CuvcTeMbl nuHelitbix ypaBHEHNA




1116.

1117.

1118.

1121.

1122.

8--10. H.

CJINTOK 30JI0TA CO CJIHTKOM cepeOpa, TO JeBad dYallla OKa)KeTcH Ha
13 r Jgerue npasoit. CKOJBKO BECUT OJHMH CJHUTOK 30JI0OTA& W OOHUH CJIH-
TOK cepeOpa?

Macca 4,5 cm® xenesa u 8 cm® memm pasHa 101,5 r. Macca 8 cm®

JKeJie3a OoJipLIe Macchl 2 cM® Memu Ha 6,8 r. Halimure ILTIOTHOCTH Ke-
Jie38 W NJOTHOCTHL MeJH.

Ilopn o3mMBIMH KyJLTYypaMu ObLIO 3aHATO Ha 480 ra Gonbiire, yeM 1O
apoBeiMu. Ilocie Toro xax yopaau 80% osmmeix B 25% HAPOBBHIX
KYJLTYD, ILJIOIIAAb, OCTABIIAACH IIOJ O3MMBLIMH, OKasanach Ha 300 ra
MeHBIIle, YeM ILIOIakb IO ApoBBIMH. Kakasa romaab ObLIA OTBele-
Ha IIOZ APOBBIE M KaKafA IOJ O3HUMble KYJBTYPHI?

JIBe OpHragpl AOJYKHEI OBUIM MO ILIAHY MSTOTOBHTL 3a Mecal 680 ne-
tanxeit. [lepas 6purajia mepeBLHINOJIHIIA MecAYHOe 3asaune Ha 20%,
a sropas — Ha 15%, u moaromy oberMu OpuragaMu OLLIO M3TOTOB-
JieHO cBepX ILtaHa 118 nmeraneii. CKONBKO meTaneil moJsKHA ObLIa M3-
TOTOBUTH IO IIJIaHY KaKIada OpuUrana 3a Mecsi]?

Hmeercsa Mmoaoko 5% xupHocTH U 1% upHocTH. CKOJBKO MOJIOKA
Ka)KJIOro BHAA HAJO B3ATh, YTOOBI IOJYYHMTH 3 J MOJIOKA, JKMPHOCTD
KOTOpOT'0 cocTaBadeT 3,2% 7

Hmeronueca 45 000 p. xamenT GaHKa pasfean Ha aBe yacth. OpHy
M3 HUX OH NOJOKIJI HA BKJAJ «J[eIIOSUTHEILI», HOXOZ II0 KOTOPOMY
cocTasaaa 9% B rox, HO HeJb3A ObBLIO CHUMATH ACHBIH B TeYeHHE TO-
na. IIpyryio yacTh OH IIOJIOKHUJ Ha BKJIah «Jlo BocTpeGOBaHUA», HO-
XOJZ 110 KOTOpPOMY cocTaBiass 1% B roz, ogHaKO B Ji000e BpeMA MOXK-
HO OBLIO B3ATHh OeHBTH IMIOJHOCTHIO HMJHM YaCTHYHO. B peayiabrare
obLMit [OXOM, IOJYYEeHHBIN KJMEHTOM depe3 roja, cocrasmia 3410 p.
CKONBKO AeHer MOJIOMKNI KJIHUEHT HA BKJIAJ «J{eIIo3HTHBIA» 1 CKOJIb-
KO Ha BKJaaJ «Jlo BocTpeOOBaHUsA» ?

M3 10-uporeETHOTO B 15-IIPOIEHTHOr0 PACTBOPOB COJSHON KMCJIOTHI
TpebyeTcs cocTaBuTh 80 r pacTBOpa, KOHIEHTPAIMA KOTOpPOrO paBHa
12% . CKOJABKO rpaMMOB K&K Or0 pacTBOpPa HAAO B3ATH?

CMmernraB Kucjaory 70-nporeHTHON M 48-IIPOIEHTHOM KOHIIEHTpalllH,
noayunan 660 r xkucaorer 60-nponeHTHON KOHIeHTpanuu. CKOJIBKO
OLLJIO B3ATO KHCJIOTH! KAa’KAOro BHAA?

VIOpocTHTe BRIpaXKeHHe:

a) (a—2)(a*+a—1)—a*(a—1); 6) (3—p)(9+3p+p?)—(1-pd).
PasjosxkuTe HA MHOMKHUTEJIH:

a) 0,064m3+1; ©6) 0,027x3—y% B) p®+8; 1) 27— mS.

§ 16. Pewernne cncreM NMHENHbIX ypaBHEHWUN

Maxkapeiues, 7 KiI.
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'1125. Moxasxure toxaectBo (x°—y3)2+ 2238 = (a2 + %) (x* + y* — x2y?).
1126. B xKaxiX KOOpAMHATHBIX YeTBEPTAX PACIIONOKeH rpadmk ypaBHEeHUA:

a) 2x+5y=12; 6) 3x—4y=107?

:1127. oxamuTe, uTO Bce TOYKH rpadura QyHKInW, 3aJaHHOK Gopmymon
y=—x%2—6x—11, pacroyioKeHsl B HIMKHeI IIOJYILIOCKOCTH.

i

KOHTPONbHLIE BONPOCHI

¥ OBbACHUTE Ha NPUMEpE, KaK PEeLIaloT CUCTEMY ABYX NMHENHbIX ypas-
282 HEHMA ¢ ABYMS nepemMeHHbIMX Crnocobom NOACTAaHOBKW.

Log: .
“% OBLsCHATE Ha npvMepe, Kak peLLalT CACTEMY ABYX JIMHENHLIX ypaB-

2% HeHWIN C ABYMS MEPemMeHHbBIMW CrocOBOM CNOXEHUSI.

A

Ana mex, kmo xowem 3Hamb Goavuie

46. JinHenHblie HepaseHCTBA C ABYMSA
nepeMeHHbIMM U UX CUCTEMDbI

HepaBercrBo y>0,5x+2 npm x=6, y=10 obpainaeTca B BepHOe Hepa-
BeHCTBO 10> 0,5-6+ 2. I'oBopAT, YTO mnapa 3HaYeHHIl IlepeMeHHBEIX x =6,
y=10 sBiasieTca pelleHUeM 3TOro HepaBeHCTBA.

Onpepnenenue. PeilenneM HepaBeHCTBA C ABYMS IlepEeMEHHBI-
MH Haj3blBaeTcs IMapa 3HauYeHWi IlepeMeHHBIX, 00palaoIias ero B
BepHOe YHCJIOBO€ HEPaBE€HCTBO.

b e 2w e e L JE Lt KON P R S R AL SRR b R e e e B YL TSR

HerpyznHO npoBepHTH, UTO pellleHMAMHM HepaBeHcTBa Yy > 0,bx+2 sapusa-
oTeA Takke nmapel x=0, y=5; x=—8, y=—1. Kamaoe penieHHe HepaBeH-
ctBa y~> 0,5x+2 MOXHO HM300pa3suTh TOYKOI Ha KOODAMHATHOI IJIOCKOCTH.
BeIfAICHIM, KaKOe MHOKECTBO TOYEK 3ajiaeT Ha KOOPAUHATHON IIJIOCKOCTH
paccMaTpHBaeMOe HepaBeHCTBO.

MHOKeCcTBO TOYEK, KOODAHHATHI KOTOPBLIX YAOBJETBOPHAIOT YPaBHEHMIO
y=0,5x+2, npeacrasaser coboil npamyio (puc. 82). Ecam Touka IJIOCKOCTH
JIe3KHMT BLINIe, YeM TOYKA 9TOM IPAMOM, HaAXOAAUIAfACH C Hell Ha OOHON Bep-
THKaJIHA (cM. pHc. 82), TO ee opAHHATA OOJbIlle OPAMHATHI COOTBETCTBYIOLEH
TOYKH MIPAMOI M IIOTOMY KOODAHWHATHI 3TOM TOYKM YAOBJETBOPAIOT HEpaBeH-
cTBy y~> 0,5x+ 2. Boobiie KOOpAHMHATHI JIO00I TOYKH IIOJYIIJIOCKOCTH, pac-
IIOJIOMKEHHOII BhIIIe npamoil y =0,5x + 2, ynoBAeTBOPAIOT HePaBEHCTBY

(GETERYE CHCTeMb MHEVIRBIX YiBHe A
|
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y>0,bx+2, a KOOpAUHATHI APYIHMX TOYEK ILIOCKOCTH 3TOMY HEPaBEHCTBY He

Puc. 82

VAOBJETBOPSAIOT.
Taxum o6pasom, HepaseHcTBO y> 0,5x+ 2 zazaer moaymniockocTs, pac-
IIOJIOKEHHYI0 Bhmne npaMoit y=0,56x+2. Ha pucyHke 82 ara IIOJYILIOCKOCTB
noKasaHa 1BeToM. I'paHMuHas pAaMad, He NPHHALJIEMXKAIad 3TOH MOJIYILIO-
CKOCTH, ITpOBeficHa IIYHKTHPOM.
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Puc. 83

Ilpumep 1. IlokaixkeM B KOODAMHATHON MJIOCKOCTH MHOYKECTBO TOYEK, KO-

4

TOpOe 3aJjaeT HepaBeHCTBO X = 4.

IIpoegem npsamyio x =4 (puc. 83). AGcnucca a10060if TOYKH, IIPUHAK-
JerKalleil 9TOM NpPAMON MM pPacIOJ0KeHHOH IIpaBee €e, paBHa 4 HJH
ooisnbire 4. 3HAYUT, HEPABEHCTBO X >4 3ajaeT Ha KOOPAMHATHOMN ILIOC-
KOCTH IIPpAMYIO X=4 U HOJYIUIOCKOCTB, PaCIIOJOKEHHYIO IIpaBee IpHA-
MO x=4. 3Ta NOJYILJIOCKOCTL IIOKa3aHa Ha PHMCYHKe IBeTOM. I'paHmy4-
Had NpsaMas DPHHAJIEKHT 3TOH HDOJYILJIOCKOCTH.

Ilpumep 2. BoisicHUM, KaKoe MHOYK€CT-

8*

BO TOYEK 38JaeT Ha KOOPAUHATHOM
IIOCKOCTH CHCTEeMa HEepABEHCTB

y>0,4x—2,
y<0,4x+3.

IlocTponM B KOOpAMHATHOM ILIOCKO-
CTH NpAMBIe, ABJAKONIHeCH rpadm-
KaMu ypaBHeHNii y=0,4x —2 m
y=0,4x+ 3. Tax KaxK yrioBble KO3~
(dHMONEeHTHI NMPAMBIX paBHBI, TO 3TH
npaMble OmapauielbHbI. I1lepBoe He-
CTPOT'0oe HEPABEHCTBO 34J4€T NPAMYIO

v
61
4}

s rex

Puc. 84

K10 XOUET SHaTL DONbLLEe
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y=0,4x— 2 ¥ NONYIJOCKOCTh, PACIIOJIOMXEeHHYIO BBIIlle 3TOIl IIpAMOi, a
BTOpOe — npaMyw y=0,4x+8 U IOJIyNJIOCKOCTh, PACIOJIOKEHHYIO HH-
e 31O mHpaMoH. PaccmarpmBaemas cucTeMa HepaBEHCTB 3ajxaeT 00-
VIO YaCTh 3THMX MHOYeCTB. JTa 00IlasA yacTh IpeACcTaBlAeT coDoi I1o-
Jocy, OrpaHNYeHHy0 NpAMBIMH y=0,4x—2 u y=0,4x+3 (puc. 84). <

YnpaxHeHus

|14 1 L1 d
1128. IlocrpoiiTe NpaAMYyIO y=3x. IlokaxKuTe HITPHXOBKOM MHOKeCTBO TO-
YeK KOOPAMHATHOHN ILJIOCKOCTH, KOOPAHHATHI KOTOPRIX YZOBJIETBODS-
1
IOT HEpPaBE€HCTBY y>5-x.
1129. TIlokakuTe INTPHXOBKOU MHOMKECTBO TOUYEK KOODAMHATHOI IIJIOCKO-
CTH, KOTOpOe 3ajlaeT HePaBEHCTBO:
a) y=2x; 6) y<—ux; B) x 21; r) y<3>.

1130. H306pasuTe MHOXKECTBO TOUEK, KOTOpOe 3ajaeT HA KOOPAMHATHON
ILJIOCKOCTH HepPaBeHCTBO!

a) y>x+1; 6) y<—0,2x+3.
[1131.] BanaiiTe HepaBeHCTBOM MOJYIIOCKOCTH, PACIONOMKEHHYIO BBIIIIE
IpAMOM:
a) y=x—1,3; 6) x+y=5.
1132, Ssnsercs ym napa uymcen x=-—3, y=4 pelnieHNeM CHCTeMB! Hepa-
BEHCTB:
a) [ 3x—y<o0, 0) [x+y<5,
x+y>1; x—2y>-—1587?

1133., HsobpasuTe HA KOOPAWHATHON MJIOCKOCTH MHOYKECTBO TOYEK, KOTO-
poe 3ajlaeT CHCTeMa HepPaBEHCTB:

a) [ys<—aux, 6)ly>x-2, B) |[y=2—2x+4,
y=>—>5; y<sx+3; y<x+1.
[1134.] Kakyio ¢urypy Ha KOODAMHATHOH IUIOCKOCTH 3aJlaeT CHCTeMa Hepa-
BEHCTB:
a) [y<ux, 6) [ys<—x+7,
y=27; yz2—x+17?
1135., Msofpasure Ha KOODAMHATHON IIJIOCKOCTH GHTYPY, KOTOPYIO 3aj8€T

CHCTeMa HEPABEHCTB

y<—0,6x+2,
x 20,

y=0,

H HaliInTe ee ILIOHIAIE.

212 MELERYE CucTembl IMHENHLIX ypPaBHEHWUA
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[1186.] Viaxure kakve-inb6o 3HaueHHA k M b, NpU KOTOPHIX CHCTeMa He-
paBeHCTB
ys3x+2,
y=2kx+b

3aJlaeT HA KOOPDAWHATHOI ILTOCKOCTH: a) MOJIOCy; 6) yroJ.

AononHutensHblie ynpaXxHeHus K rnase Vi

K naparpady 15
1137. SBisercsa Ju pelllenneM ypaBHeHus x2— 2y=7 mapa sHadeHHH IIe-
pEeMeHHBIX X H Y:
a) (5; 8); 6) (—4; —11,5); B) (—1; —3); r) (1,2; —2,78)?
1138. CocTaBbTe ypaBHEHHe C IepeMEHHBIMH U H U, pellleHHeM KOTOPOro
CJY)KHT Tapa uucen supa (u; v):
a) (10; 3); 6) (0; _7); B) (016; _0’8); r) (—1,4; - 3,6).
1139.) HokaxxmTe, 4TO ecJqH B ypaBHeHMH ax +by=81 kKo3adpPHImeHTHI

a u b — pesnnie uncna, 70 napa uymcesa (15; 40) He MoKer GHITH pe-
IHIeHHEM 3TOr0 ypaBHEHHS.

:

1140, HWsBecTHO, 4TO:

a) mapa 3HaYEHHI IIepeMEHHBIX X =09, =T SABJIAETCH DPelleHHEM
ypaBHeHUus ax—2y=1. Haiinure xoaddumeHT a;
0) mapa 3HaYeHMII IMepeMeHHEIX X =—38, Y=8 sABIAeTCA pelLIeHHEeM
ypaBHeHHa dx+by=17. Haiigure xoaddunueHT b.

1141, HaiiznTe BCe IIaphl HATYPAJbHBIX 4YNCeJ, KOTOPhIe ABJHAIOTCH pelie-
HHEeM YpaBHEeHHH:

a) x+y=11; 6) xy=18.

HajizuTe Bce maphel IIPOCTHIX UMCeJI, KOTOpbI€ SABJIAIOTCHA DELIeHHHA-
MH ypaBHeHUA a+b=42.

X

1143. TpexsHauHOe umnciI0 HauynHaercsa ¢ udput 9. Ecam ary nmbpy mne-
pecTaBHUTL Ha MOCJIefHEe MeCTO, TO MOJYYHUTCH TPEeX3HAUYHOe YHCJIIO,
KOTOpOe MeHbIlle naHHOro Ha 576. Haiigmre maHHOe Tpex3HauyHOe
YHCIIO.

TpexsHauHoe ynciao okaHunBaerca nudpoit 4. Eciam sty mudpy moo-
CTaBHTHL HA IlepBOe MECTO, TO HOBOEe YHCJIO OyzeT Ha 7 MeHBIIe
VIBOEHHOT0 AaHHOro uuncija. Haiiaure gaHHOE UHCJIO.

: E

1145.! K aBysHauHOMY 4YNCJY IPHIHCAAN cJeBa U ciopaBa mo 1. Iloayums-
reecHd YeThIPEX3HAYHOe YMCJO0 OKasasioch B 21 pa3 6oJibllle IIE€PBO-
HayanpHOTO, Halifute ABY3Ha4HOE YUCIO.

AononHuTenbHbLIE yNpaXXHEeHUs
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11146.; Ilepecexaer nm rpa@uk ypaBHeHMA y—x2=9: a) ock x; 6) ock y?
Ilpu MOJIOKHTETHLHOM OTBETe YVKAXKHTe KOOPAMHATHI ToueK Ilepece-
yeHHH.

1147. T'paduky ypaBHeHHA X — Xy =46 npmHALJIEKNUT TOYKA C OpAMHATON
—1,3. Haiipute abcuuccy 2Tod TOYKH.

1148. TI'padmx ypaBHeHHA 8x — 5y =14 ONpoOXOAHUT 4Yepe3 TOUKY C abcImccoii
1,2. Haiizure opAHHATY 3TOH TOYKH.

1149. [loxaxmuTe, YTO rpad@uKy ypaBHeHUA 3X +2y=—4 He NPHHAIJIEKHT
HH OZHA TOYKAa, Y KOTOpPOil 00e KOOpZAHHATHI IIOJOXKHMTEIbHBI.

11150.! oxasxmre, uro rpaduKy ypaBHeEHsa 6x — 12y =5 He NDHHAIJIEHHT
HH OfHA TOYKA C IeJIOYHCJEHHbIME KOODAHMHATAMH.

1151. IloctpoiiTe rpaHK ypaBHEHHSA:
a) 3(x—2y)—2(x—4y)=4;
6) 2(0,5x—1,2y)—(0,6y+x)=6;
B) 3(0,4y—0,2x)—4(0,3y—0,6x)=0,6.
1152. B snmHeilHOM ypaBHeEHU ax —y—4 nogbepure Koad}pHIHeHT a4 TakK,

yTobbl rpad@uK 3TOr0 ypasBHeHHs NpPOXOAWMI yeped TOuKy M(3; 5).
IToctpoiiTe rpa@muK 3TOro ypaBHEHEMA.

1153. IlocrpoiiTe nNpaAMyi0, KOTOpas HABIAEeTCA rpadHKOM ypaBHeHHA
y—2,6x =c, ecau uU3BECTHO, UYTO OHA IIPOXOAMT Yepe3 TOUKY

K(2; —3).

11154.| Tlocrpoiite rpadMK ypaBHEHHA:
a) (x—2)y—3)=0; B) (x+4)(y+5)=0;
6) (x+8)y—1)=0; r) x(y—2)=0.

i1155.! He BHLINONHAA IOCTPOEHMS, HAMANTEe KOODAWHATH TOYKHU Iepecede-
HHUS rpaduka ypaBHeHHsA (x+2)(y+3)=0 ¢ ockio x; ¢ OChIO Y.

1156. Ilocrpoiire rpadukr ypaBHeHmsaA: a) y=|x|; 6) y=—|x|.
1157. S$IBnsiercA Jium pellleHHEM CHUCTeMBlI YPaBHeHHIA

a®+b:=16,
a’+8a+b2—-8b+16=0

nmapa umceis: a) a=0, b=4; 6) a=0, b=—4; B) a=—4, b=0?

1158. oxakute, uro npsimere X +y=95, 2x—y=16 u x+2y=3 nepecexa-
IOTCA B OZHOK TOUKe. KaKOBBI KOOpDAHMHATHI 3TOiF TOUKH?

11159.] IIpm xKakoM 3HauYeHHMH @ NpAMEBle 5x—2y=3 W X+y=a MepeceKaioT-
csi B TOYKe, IIpHHAAJNexalleir ocu y?7

11160. IIlpu kaxoM sHaueHuH b mpaMbie bx+3y=10 u x—2y=4 nepecexa-
IOTCHA B TOYKe, IIPMHAIJNEXKameil ocu x?

FELERYE CreieMbl NHEUHLIX YDARBHOHALE



1161.]

1163.

1164.

1165.

1168.

1169.

Ilpu kakoM 3HaueHHMH k£ npaMas y=kx—4 IPOXOAUT yepes3 TOUKY
rnepecedYeHUA NPAMBIX y=2x—H u y=—x+1?

Peninte rpaduuecKH CHCTeMY VPaBHEHWIA:

a) | y+3x=0, 6) (xty=1,
x—y=4, y—x=3,
x+y=—2; 2x+y=0,
HWMeer mu cucTeMa pelIeHHA M €CJIH HMMeeT, TO CKOJBKO:
a) {2x+5y=17, B) ‘0,2x—5y=11,
4x—10y=45; —x+28y=—55;
x_ ¥ 1 _
0) 5 15 -1 r) |3x+ 3y—10,
6x — 2y =35; Ox—2y=17?

IlonGepuTe Kakoe-IH0O JIMHellHOe ypaBHEHWE C ABYMHA IIepeMEHHBI-
MU, KOTOpoe BMecTe ¢ ypaBHeHmeM 10x+5y=1 cocraBusio Owvl cumc-
TEeMYy: &) MMEIOI[YI0 OZHO pellleHHe; 0) NMeoINyo O0eCKOHeYHO MHO-
0 pEIleHU; B) He HMEIOUYIO penleHHii.
VYraxuTe Kaxkoe-THO0 3HaveHHe k£, TIPH KOTOPOM CHCTeMa
2x+y="1,
y—kx=3
MeeT eJMHCTBEHHOEe pellleHHe.

Ilp KaKoM sHauYeHHH C CHCTeMa ypaBHeHUI
3x—y=10,
9x—3y=c
MMeeT 0eCKOHEUYHO MHOTO perIeHHii?

IIpu KaKHUX 3HAYEeHHAX C CHCTEM& YpaBHeHMM

1,1
E—x+-gy—2,
Sx+2y=c
He HMMeeT PelleHHii?
K naparpady 16
PellliTe cucTeMy YpaBHEHUIA:
a) {25x—18y=75, B) | 8y—52=23, ,u)[7x+4y=74,
ox —4y=>5; 3y —2z2=6; 3x+2y=32;
0) ‘35x=3y+5, r) { 18x—15y=—48, €) [11u+ 15v=1,9,
49x=4y+9; 2x+y=29; —3u+5bv=1,3,

HaiimnTe peinieHye CUCTEMBI YPaBHEHHIl:

a) [ 6(x+y)=8+2x—38y, 0) { —2(2x+1)+1,5=8(y—2)- 6,
Ny—x)=5+3x+2y; 11,6 -4(3—x)=2y —(5—x);

HOUom i Cnine v DKHCHUIS i
I
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1170.

1171.

1172,

[1174.]

1175.

1176.

11779.

1178.

B) (4(2x—y+38)—3(x—2y+3)=48,
[3(3x—4y+ 3)+4(4x—2y—9)=48;

84+ 3(x—3y)=36x—4(y+17),

10(x—y)=38y+41—x).

Pemnre cucremMy ypaBHeHMI:

r)

a) [F=1-1, B) (4x—3y=1,
2x+1  9-5y
6) | 3m+bn=1, r) |3¢g=4p—1T,
m  3n_ . 1-3¢_4-2p
st 5_1’ 4 3 °
Haiijute penieHMe CHMCTEMBI:
a) [(x—1)’—(x+2)*=9y, 6) |(7+u)2—(5+u)2=65,
(y— 3y~ (w+2)*=5x; (2—-v)2—(6—v)*=4u.

Pemute cucremMy ypaBHEHMII:

a) | 8Bx+5y=20, B) {—1,8x+2,4y=1,
1,6x+2y=0; 3x—4y=>5;
1,1 - 2,11

6) 7x—1—3y—1, r) 3X~g¥=73>
13x—Ty=25; —16x+3y=12.

WUmMmeer Jyim pelHieHHs CHCTeMa ypPaBHEHMNMH:

a) { dSx—4y=1, 6) (11x+3y=1,
3x+1=13, 2x+y=3,
Tx—by=1; Sx+2y=4?

ITpoxoasit an npsimele 2x+3y=20, 3x—5y=11 u x+y=9 4yepes oa-
HY ¥ Ty e TOYKY?

3ajailiTe opMyJNoil JHHEHHYH (YHKINIO, I'pa@UK KOTOpOi IIpOXO-
JUT 4yepe3d TOYKH:

a) A(1; 2) n B(—2; 3); 0) M(—5; 0) n K(2; —1).

Hanumnrte ypaBHeHNe Buja y—=Fkx+b, rpaduK KOTOpOro IpoXoAUT
yepe3 Toukwu: a) M(—1; 1) u P(4; 4); 6) A(—3; 3) n B(3; —3).
ApTomMOOHMNL Ipozesian nyThb 3a 8 4. CHayaja oH IIeJ CO CKOPOCTHIO
40 km/4, a 3aTeM co ckopocThio 60 Km/4. Beck 3TOT IyTH OH MOT
OBI ITPOWTH 33 TO K€ BpeMs, ecJid Okl I1€Ji CO CKOPOCThIO 45 KM/4.
CronbKo uacoB miei aBToMo6myib co ckopocThio 40 KM/4 M CKOJIBKO
co cxopocreio 60 kMm/4?

BenocuneguctT exan ot HNyHKTa A jgo ODyHKTa B co ckopocTeio
10 xm/4, a or nyHKTa B jo nyakTa C co ckopocthio 15 KM/u. Ha
BeChb NIYTH OH 3aTpatuy 5 4. Tor ke HyTh 3a TO K€ BpeMdA OH MOr

LELERYR CucTembl IMHEWHBIX YPaBHEHUIN



1179.

1180.

[1181.]

1182 ]

1183.

Obl IpoexaTh CO cKopocThio 12 KM/4. CKOJNBKO YacoB 3aTpaTH) Be-
JIOCUIIECT HA IyTh OT A 10 B m cxonbko Ha nyTek oT B mo C?

B nNEPBEIN NEHb 3aceAIn Z nepBoro 1oJigs 1 73‘ BTOpOro, 4TO COCTa-

. 1 o
Buyio 340 ra. Bo Bropoii 3acesann "3 OCTBILIEHCA JAaCTH NEPBOro Iio-

N, 4To Ha 60 ra MeHbIIe TOJIOBHHEI OCTABIIENCA UaCcTH BTOPOro Io-
na. Haliaure nnomans KAaXXIOT'O ITOJIfA.

Ecnu kaxayio cTOpOHY IPAMOYTOJBLHUKA YBEJIUYHTH HA 3 CM, TO €ro
nnomans yeenuuntes Ha 90 cm?. Ecim ke AnMHYy NpAMOYrojbHHKA
VBeJMMYUTEL Ha 5 CM, a IMHPUHY YMEHBLIIMTL Ha 2 CM, TO €ro Io-
maas yeenuuutesa Ha 20 cv?. HaliguTe CTOPOHBI DPSAMOYrOJIbHHMKA.

Hanwucanm asa umnciaa. Eciu nepsoe uucigo yeeamuntbk Ha 30%, a
BTOpoe yMeHbIINTh Ha 10%, To mx cymma yBeamuuTcsa Ha 6. Ecau
’Ke IepBoe uuciio ymeHeIINTE Ha 10%, a Bropoe — ma 20%, To MX
cymMa ymeHbIINTCA Ha 16. Kakwme umcna ObliM HaMCaAHBI?

B marasyHe HaxoAMyOCH JJBa MeLIKa ¢ PHCOM ONHHAKOBOH MAaCCHI H
OAMH MeIIOK C ImeHoM. Macca Bcex TpeX MeNIKOB COCTaBJIfAJa
160 kr. ITocsne TOro Kak M3 Ka)JOro MeIIKa ¢ pucoM npoaanu 20%
pHca, a U3 MellIKa ¢ nOieHoM — 25% ImIIeHa, Macca KpyIkl B Mell-
Kax cocraBuia 125 kr. CKoJNBKO KHMJIOI'PaMMOB pHCa M IIlleHa OkI-
JIO B KaXJIOM MelllKe NepBOHAYAJILHO?

3a 8 gHeil paboTHI Ha HmEepBOM CTaHKe M 5 AHell paboTHl HA BTOPOM
6b110 M3roTosyeHo 235 meraseii. B pesysibTare ycosepIleHCTBOBAHNSA
NPOU3BOAUTENBHOCTE IIEPBOrO CTaHKa Bospocxna Ha 15%, a BTOpO-
ro — Ha 20%. Tenepb 3a 2 AHA pabOTHI HA IEPBOM CTAHKE U 3 NHA
Ha BTOpoM MOXXHO m3roTosuTk 100 geraneii. Ckosnweko geraneii B
JieHb HN3TOTOBJSAJIHN paHpllle HA KaXXJOM CTaHKe?

Dononnnrenehbie ynpaxHeHUs

4
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11186.

11187,

1188,

1189,

[1190.!

[1191.

11192.
1198..

3AA4YMN NOBbILWEHHOW
TPYAHOCTU

Haiinure Bce HaTypajlbHbEE 3HAYEHMSA @, IIPU KOTOPHLIX KOpPeHb ypaB-
HeHuA (a—1)x=12 sBAAeTCA HATYPANBHBIM YHCIIOM.

Pemute ypasHeHue:
a) |x—8|=T; 6) [x+2|=9; B) |[4—x|=1,5; r) |6—x|=17,8.

B mecrtusHauHOM 4mHCIe nepras uudpa cOBNelaeT C yerBepToii, BTO-
pasg — c nATo¥ M TpeTbf — c 1uecrtoil. JJokaxuTe, UTO 3TO YUCIO
Kpareo 7, 11, 13.

B nryx Goukax Omijio BOABI IIOPOBHY. KojmuecTBo BOAELI B IepBOit
0ouke cHauvana ymenbmmyiock Ha 10%, a saTeM yBeNIHYHJIOCH Ha
10% . KonmmuecTBO BoAkl BO BTOpoi 6ouKe CHaYala yBeJIMYHMIIOCH HA
10%, a satem ymenpmmyiock Ha 10%. B kakoii Gouke crtaso 6oub-
11e BOABI?

Ceexxme rpubnl copep:xkar 90% Boawl, a cyxue rpuoer — 12% Bo-
abl. CKOMbKO nonyuutcesa cyxux rpubos m3 11 xr ceexux?

Tpu AIMKa HanoJHeHH opexamu. Bo Bropom simuke Ha 10% ope-
xoB Oonbize, yueM B riepBoMm, m Ha 30% Oonblile, yeM B TpeThEM.
CKONBKO OpexOB B KaXJIOM AIWKe, ecnid B nepeoMm Ha 80 opexoB
Oonpllle, YyeM B TpeTbeM?

Yucno a cocrasnser 80% wuywmcna b, a umcno ¢ cocrasiser 140%
yucna b. Haiigure uncna a, b u ¢, ec1iu U3BeCTHO, YTO YHUCJO ¢ 6oab-
e a Ha T2.

Ywcnao a coctaBiyifger (5% uwmcna b m 40% uywuceaa c¢. Yucho ¢ Ha 42
oonwire yncna b. Haitogure uncna a u b.

ITokaxkure, uto cymma 13+23+...+99% nenmrca ma 100.

Hailigure npysHayHOe YHCNO, KOoTopoe B 4 pasa 6GoJsiblie CyMMEI €ro
oMop.

J1A4 FIOBHILICHTIGI TPYIHOCTE



11194, Hemartes am umeno 111...1 ma 817
81 pas

'1195.; HoxaxxuTe, 4TO OCTATOK OT jeJeHWA IpocToro umciaa Ha 30 ecTs
IIPOCTOE YWMCJIO MJIA eJUHMHILA.

HEPAE i |

1196, K HerKoTOpOoMy ABY3HAYHOMY UMWCJIy CJieBa M CIIpaBa IPUIIMCAJH IO
efuHM1le. B pesyabTaTe IOJYYHNIM uMclio, B 23 pasa GoJblilee nep-
BOHauananHOro. HalinuTe 3TO ABY3HAYHOE UMCJIO.

11197. B npysHauHOM umcse 3adepKHyJm ofHy mmdpy. Homyunsiocs uncio,
KoTopoe B 31 pas MeHbllle IlepBoHAYAILHOr0. Kakyo mudpy 4 B Ka-
KOM UWCJie 3a4YepKHYJIU?

:1198.' Ilepeas mudpa Tpexsuaunoro umcia 8. Ecim sty nudpy mepecra-
BUTH Ha IIocjJeJHee MeCTO, TO uHcho yBennumtTcAa Ha 18. Haiinmre
IepPBOHAYAJILHOE YMCJIO.

) e [ : o !
11199.! Tloctpoiite rpadux ypaBHeHHS: B T
a) (x—2)y+3)=0; 6) x2+xy=0. L e J'
. Mi(x;y) =11
1200." IHocrpoiite rpahur ypaBHeHHUA: | :
) ytlyl=x 6) y=x|yl. L
11201, Hoctpoiire rpadpuK QyHKIUHU: 0 : T
a) y=|x|-8;  6) y=4—|x|. Puc. 85 — '
11202.1 HaiiznTe HauMeHBIIIee HATYPAJTBHOE UHMCJIO, KOTOPOe IIocje YMHOXKe-
HUSA HA 2 cTaHeT KBaJpaTOM, A& IIOCJIe YMHOMKEHHUs HA 3 — KyOoM

HATYDPAJIBHOTO YMCJIA.
1203.! Hoxaxxure, uro 3HaueHue Bripaykenus 967 —225—48% kparno 10.

11204, B koopammatHOI naockoctu (pmc. 85) ormeueHa Touka M(x; y).
OrmerbTe B 9TOH KoopaAmMHaTHON mjockocty Touku A(2x; 2y),

B(~8x; ), o= 20}, D(-3x ~3u)

| 12()5I Yro Goanlile:

10'%+1 10 +1

114y M 1012+1?
.1206. TIpeacrasnre BRIpaXKeHHMe 2x2+ 2y? B BMIE CYMMBI BYX KBaJpaTOB.

1207.! Ecim x#0 wm y#0, To sHaueHue BhpaxxeHus 15x2—18xy+15y2
1oJIoKHTeNbHO. JloKaXkuTe 3To.

:1208. PaznoyxuTe Ha MHOMKHTEIWM MHOTOYJIEH:

a) X®+xt-2; 6) a®*—a’—a—1; B) n*+4; r) n*+ntl.
1209.! Hoxaxure, uto p?—1 KpaTtHo 24, ecnm p — IPOCTOE UMCJIO, 0OJIB-
mee 3.

G LOREHNE RO Y HHOC T
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1210.! Jokaxkute, 4TO PA3HOCTH MeXAY KybaMHM JBYX IIOCIHEMOBATEJHLHBIX
HATYPAJLHBEIX YHUCEJ IpU AejileHWHU Ha 6 maeT ocTatok 1.

211.] lokaxkuTe, YTO CYyMMa KBAaJpPaTOBR NATH IIOCJIEJOBATEJNLHBIX HATY-
pajlbHBEIX YHMCEN He MOKeT ObITh KBaJpaToM HAaTypDajJbHOIO YHCJA.

212, JokakuTe, 4TO PABHOCTH MEXAY KBAJAPATOM HATYDPAILHOIO YHCJA,
He KpaTHoro 3, m umciom 1 kpatHa 3.
.| YOopocTuTe BBIpaxX€HUE

(2+1)(22+1)(2*+1)(28+1)(2'8+1)(232+1).
Hokaxkure, 4uTo ypaBHeHue x2—-y2=30 He MMeeT PeHIeHHii B UEJLIX
YHMCIax.

-
1215.| Hoka>kuTe, YTO HE CYLIECTByeT LeJHX Ko3bhuiueHTos a, b, ¢ u d,
TAKUX, YTO 3HAYeHHWe MHoroujeHa ax3+bx?+cx+d passo 1 npm
x=19 u pasHo 2 npu x=62,

HokasxkuTe, 4TO €CNU Y €CTh CpefHee apu(pMeTUYeCKOe X #U 2, TO
xt+2x32— 2x2% — 2* — 4x?y?+ 4y%22=0.

1217.| HaiiuTe Bce IPOCTHIE YWCAA P M ¢, JJig KOTOPHX p?—2¢?=1.

5E EEERE

218.| IIpu xakux 3HaueHUsAx a, b, ¢ m d paBeHCTBO
5x8—32x2+75x—Tl=a(x—- 23+ b(x—2)°+c(x—2)+d
SIBJIAETCS TOMKIECTBOM?

1219.| IIpeacraBbre MHOTOuNeH 3x°+ Tx2+9x+6 B BHAEe MHOTIOYJIEHA
ayd+ by +cy+d, rne y=x+1.
[1220.] IIpr kKakwx HATYpPANBHLIX 3HAUEHMSX X M J BEPHO pPABEHCTBO
3x+Ty=237
1221.| Pemnre cucteMy YpPaBHEHHIA:
a) (x—y=-—1, 0) (x+y=-—3, B) (x—y+2z=1,
y—z=-1, y+z==6, x—y—z=—2,
2+x=8; z2+x=1; 2x—y+tz=-1.

1222.' Hailigute Tpex3HauHOE YHCJIO, KOTOpPOe DABHO KBaApaTy JBY3Ha4HO-
ro yucyia ¥ Ky0y OJHO3HAYHOrO YHCJHA.

1223.| Haiiyiute aBa HaTypajlbHBIX 4YWCJIa, CYMMa KOTOpBIX paBHa 168, a
MX HaubospHIMi oOmmii menuTens paBeH 24.

Haiiinte Bce nmapel HPOCTBIX 4YMCEJI, KOTOPble SABJISIOTCA pelleHUS-
MH ypaBHeHusi x+y=26.

NEEE

IIyte o A no B uzner 3 KM B ropy, 6 Km nof ropy m 12 Km 1o pos-
HOMY MeCTy. ITOT NIYTh MOTOLMKJIUCT pojenan 3a 1 u 7 muH, a 06-
patHRIE nyTs — 3a 1 u 16 mmuH. Hailignte CKOPOCTHE MOTOLMKJINCTA
B rOpy M €ero CKOpocTh IIOf ropy, €cjiH Ha pOBHOM MecTe €ro CKO-
pocThk Oblia 18 KM/4.

3apayv NOBLIWEHHOW TPYOHOCTU
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(1226.] 3adava JI. H. Toacmozo. Bumia B none aprenb Kocuos. Eif mpea-
CTOSIJIO CKOCHUTH JIRa JIYra, U3 KOTOPEIX OOUH ORLJI BABOE OOJEBIE APY-
roro. Ilongusa BCca aprenb Kocuya OoJbBIION JIYT, a Ha BTOPYIO IOJIO-
BHHY JHS apTeNb pasfeHiach NOII0JaM, M OfHA NOJIOBUHA OCTAJIACH
JOKAUINBATh OOJBILOI Jyr, a Apyras CTajJa KOCHMTh MaJblii JyT.
K Beuepy 0osibinoi Jjiyr OBLI CKOIIIEH, & OT MAJIOrO OCTAJICA YYaCTOK,
KOTOPHIHM OBLI CKOIIEH Ha APYro#l AeHb OAHHUM KOCLIOM, paboTaBIIMM
Bech JieHb. CKOJBLKO ORIJIO KOCLIOB B aprenu?

Hs aByx ropoxoB A m B, paccrossHue Mexay xoropeiMu 180 kM, B
6 4 20 MUH BRILIKM HABCTpEUY APYr APYry aBToOyC M JEIKOBOil aB-
toMoOunb. Mx BecTpeua npomsouisia B 7 4 50 mue. Ecam O asTo-
Oyc Bbrmesn Ha 1 u 15 mMmH paHblle, a JIErKOBOH aBTOMOOMJIb Ha
15 MuH nosxe, To oHM BeTpeTHanuch OB B 7 u 35 muH. KakoBa cko-
pocTh aBTOOyCa M JIETKOBOI'O aBTOMOOHJIA?

|1_22_8.J H3 ropona A B ropog B B 8 u 50 MuH BbIILIN ABa aBToOyca. B To
JKe BpeMsAa u3 ropozma B B ropox A Beiexas Benocuneauct. OpuH aB-
To0yc oH BeTpeTwn B 10 u 10 mumu, a apyroii — B 10 u 50 mun.
Paccrosaue mexay ropofamm 100 kM. Halinure cxopocTs BeJiocH-

5
MeANUCTa, €cld CKOPOCTh OAHOro asTobyca B 1— pasa 6oJplle CKO-
pOCTH APYTOTO.

[1229.] Beaguuk u nemexon OAHOBPEMEHHO OTHPABHJIMCh U3 IIYHKTa A B
nyHKT B. Becagumk, nmpubrs B nyHKT B Ha 50 MHH paHbIlle nerie-
Xo4a, BO3BpaTHics ob6patHOo B nyHKT A. Ha obOpaTHoM nyTu om
BCTPETHJICA C IEIIEXOA0M B ABYX KHMJIOMETpax oT nyHKTa B. Ha Bech
nyThr BcagHMK satpatun 1 u 40 mun. Halinure paccrosume or A
a0 B M CKOpOCTH BCaAHMKA M Ielllexoza.

1230.] Toneko uTo AOOBITHIE KaMeHHBIH yroJin cojgep:xut 2% Boabl, a IIO-
cJie ABYXHeJeJIbHOrO NpeOhIBaHUA Ha BO3ZyXe OH comep uT 12% Bo-
Ael. Ha CKOJMBKO KHJIOTpaMMOB yBEIHWUYHJIACh Macca A0OBLITOIl TOHHBI
yIJia IocJe TOTrO, KAK yroJjib e Heneaum Obla Ha Bosayxe?

@1] IlBa OpaTa XOOAT M3 IIKOJBI AOMOM C OAWHaKOBOI CcKopocThio. On-
HAXXABI 4epe3 15 MMH mociie BBIXOAa M3 UIKOJKI IIEPBHIH NoOeXKan B
IIKONY M, f00eXaB A0 Hee, HEMEAJIEHHO OPOCHJICSA AOTOHATH BTOPO-
ro. OcTaBIINCh OJIHH, BTOPOM HPOMOJIKAN UATH AOMOM B 2 pasa Mef-
neHHee. Korga mepsuiii 6paT J0rHAJ BTOPOro, OHHM HOILJIM C II€PBO-
HavaJIbHOM CKOPOCTBIO M IIPHINJH AOMOM Ha 6 MHH IIO3XKe, 4YEeM
o0rpuHO. Bo cKOJIBKO pas ckopocTh Oera mepporo 6para 6oJablie
o0BIuHOI1 cKOpocTH XOABOKI Oparnen?

3apa'w NOBBIUEHHOW TPYAHOCTU
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WCTOPUHECKHWE CBEJEHNA

Kak nosBunnace anreopa

Anrebpa KaK HMCKYCCTBO pelllaTh YPaBHEHUs 3apOAMUJIaCh OYEHb JIABHO
B CBA3H C NOTPEOHOCTAMH NPAKTHKM, B P€3yJbTaTe MMOMCKA OOIUX IPHEMOB
pellleHHsI OAHOTHHHEIX 3axay. CaMble paHHHE JIOLIEAIIINE JI0 HAC PYKOITHCH
CBHJIETENILCTBYIOT O TOM, uTO B [IpesHeMm Barmnone m IIpeBHem Erunte ObI-
JIM U3BECTHHI IIpPHEMBI pPeIlleHHs JIMHEHHBIX YpPaBHEHHIA.

Cnoso «anrebpa» BO3ZHHUKJIO Ioclie NOsABAEHUs TpakTara «Kurtab ane-
Ixedp BajIb-MyKabana» MaTeMaTHKa M aCTPpOHOMa M3 . XuBel MyxamMme -
na 6eH Myca anp-Xopesamu (787 — ok. 850). TepmuH <«anb-mxebp»,
B3ATHI M3 HasBaHWA 3TOH KHHUIH, B JajIbHEHINIeM CTANl yIoTpeOaAThCA Kak
«anrebpa».

o XVI B. nanoxenne anredpsl BeJIOCH B OCHOBHOM CJIOBeCHO. BykBeH-
Hble O0O3HAYEHHMSA M MAaTeMaTHYeCKHe 3HAKW INOABJSJNCH HOCTeIeHHO. 3Ha-
KM «t» U «—» BIepBble BCTpeYalOTCA y HeMelKuX anreopanctoB XVI B. He-
CKOJILKO I1032K€ BBOAMTCH 3HAK «X» [JIA YMHOMKEHHNs. SHAK AEJIeHHA «:» ORIN
BBeJieH suilb B XVII B. PemmrensHEIN 1Iar B UCHOJB30BAHUN ajrebpauvde-
cKo¥i cuMBOJMKM Obln cmenan B XVI B., xorga @paHIy3CKHI MaTeMAaTHK
@®paHcya Buet (1540—1603) u ero coBpeMEeHHHWKM CTAIH IPHMEHATH
OYVKBRI AJiA 00O3HAYEHHA HE TOJbKO HEH3BECTHRIX (UTO [€JANoCh M paHee),
HO M j100kIX yMces. OnHaKO 3Ta CMMBOJMKA ele OTJHYAJNIACh OT COBPEMEH-
Hoit., Tax, Buer anA 0003HaYeHHA HEM3BECTHOI'O 4YHCJa HpHMEHsNT OykBy N
(Numerus — wumcio), AaA KBagpaTA M Kyb6a HeH3BeCTHOro — OyKBEI §
(Quadratus — kmazapart) u C (Cubus — xy06). Hanpumep, 3anuck ypaBHEHHS
x2—8x2+16x=40 y Buera Bmraazena Onl Tak:

1C—8@Q+16N aequ. 40 (aequali — pasmo).

B nponecce pasBuTHA anrebpa M3 HayKH o0 ypaBHeHHMAX IipeoOpasoBa-
Jach B HayKy 00 onepammsax, Oojiee MJH MeHee€ CXOAHBIX C AeHCTBUAMM
Haja ynucnamu. CoBpeMeHHas anreb6pa — OAWH M3 OCHOBHEIX pasfeJiOB MarTe-
MaTHKH.

I NCropiteckue CreeHus



IIxonsHBIA Kypec aareOpel BKJIHOY3eT, KPOMe HEKOTOPHX ajrebpamuec-
KHMX CBeJeHWM, OTAeJbHBIE BOIIPOCHl M3 JOPYrHX pasfiesioB MaTeMaTHKH
(byHKIMH, MeTo KOOPAMHAT, NPUOAMIKEHHEIE BBIYHCIAECHHS, TEOPHS BEPOAT-
HOCTel m Ap.).

O dyHkunax

B nepsoit nonoBuHe XVII B. B CBA3BM C pa3BUTHEM MEXaHHKH B MaTe-
MAaTHKY IIPOHHKAIOT HJeM H3MeHeHMs M ABH)KeHHs. B 3To 'Xe BpeMsi HA4YU-
HaeT CKJIAJLIBATHCS IIpefcTaBjeHHe O PYHKIIMH KaK O 3aBHCHMOCTH OJHOM
TepeMeHHO¥ BeJHWUYHHBI OT apyroi. Tak, ¢dpannysckme matemMatuku Il bep
®epma (1601—1665) u Pene erxapTt (15696—1650) npeacrasasaim ce-
6e QYHKIMIO KAK 3aBHCHMOCTL OPAMHATHI TOYKHM KPHUBOM OT ee aOCI[MCCHI.
A aurymiickuii yueHunt Wcaax HproToH (1643—1727) nornuman ¢yHK-
VIO KaK HM3MEHAIOIIYIOCS B 3aBHCHMMOCTHM OT BPEMEHM KOOPAMHATY IBHIKY-
IIeHicA TOUKH,

TepmuH «pyHKIMs» (oT natuHcKoro functio — mcnonHenue, coBeplle-
HYe) BIIepBEIe BBeJ HeMelKuii marematuk 'ordppusa Jleitb6uwmi (1646—
1716). ¥ Hero (yHKIUsS CBSI3LIBAJIACH C reoMeTpHMYecKHMM oOpasoMm (rpadm-
KoM (yHKIONH). B ganpHeinieM (GYHKIHIO OORIYHO paccMaTpHBaAIH Kak
aHaNHUTHUYECKoe BRIpa)keHme. ONHAKO yiKe y HIBeHIapcKoro MaTeMaTHKa
NoranHa BepHynnmu (1667—1748) u unena IlerepOyprckoil akageMuu
Hayk sHameHuToro marematmka XVIII B. Jleomappnpa 9i#inepa (1707—
1783) umeerca u ofiiee HOHMMaHHWe (QYHKIIMH KaK 3aBHCHMOCTH OAHOU Iie-
peMeHHON BeJWYHWHLI OT APYTOM.

DopmMynbi COKPaULEHHOTO YMHOXEHWS

Hexoroprie npaBujia COKpPAII€EHHOTO YMHOMKEHHUS OBl M3BECTHRI eIlfe
OoKoJI0 4 TeIC. JeT ToMy Hasazn. VIX sHaiu BaBUJIOHsIHE M JIpyrue HAapOBI
apeBuocTtH. Torga oHM (GOPMYJIHPOBAJIHNCH CJIOBECHO HJM TeOMeTPHYECKH.

Y IpeBHHX I'pEKOB BeJMYHHBLI O0003HAualuCh He YMUCIaMM HIM OyKBa-
MH, 4 OTpe3KaMHM HpsaMbix. OHM TNOBOPHJIH HE «a®», & «KBAJPAT Ha OTpE3Ke
a», He «ab», a «NIpPAMOYTOJLHHUK, COoZlep Kalluiica MeXXay OoTpe3KaMu a ¥ b».
Hanpumep, Toxaectso (a+b)2=a%+2ab+b? Bo Bropoii kHure «Hauan» EB-
kaupa (II1 B. go H. 3.) hopMmynupoBanoch Tak: «Ecau npamas guHuA (UMe-
eTcs1 B BHAY OTpe3oK) Kak-nubo paccedeHa, TO KBaApaT Ha Bcel nmpsMoM pa-
BeH KBAJAPpaTaM Ha OTPe3KaX BMeCTe C ABAXKAbl B3ATHIM IIPSIMOYIOJLHUKOM,
3aKJIIOUEHHBIM MeXJay oTpesKaMu». JloKasaTeJBrCTBO OHNHPAJIOCH Ha reoMmeTt-
pudecKkHe coobpaxkenus (cm. puc. 70).

HexoToprle TepMHHBI ITOOOHOTO I'€OMETPHYECKOI'O0 H3JIOXKEeHHA anreo-
pbl COXpPaHHUMHCH 70 cHUX nop. Tak, MEI HasbpIBaeM BTOPYIO CTeneHb YHCJa
KBaJpaToM, & TPeThI0 CTelleHr — KyOoM 4Yucia.

MCTopuueckine CBeeHmss
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O MmeTope kKoopauHar

IepBoHauanbHO HAesi KOOPAHMHAT 3apoJHJIack B APEBHOCTH B CBf3H C
NnoTpebHOCTAMM ACTPOHOMMM, reorpaduM, XMBonMCcH. Tak, Ha CTeHe OIHOI
M3 J[peBHEETHINIeTCKHUX HnorpedaibHBEIX Kamep Oblia oOHapy)keHa KBaJpaTHAN
ceTKa (majeTkKa), KOTOPOH IHOJIL30BANHCE MJS VBEJHUEHHS H300parKeHHid.
Ipesuerpeueckuit actpoHoM Knasgaguii IHtonemeii (II B.) npumeHNn
reorpaduuecKkne KOOPAWHATH! (JOJIOTY M IIHPOTY) AJIA OnpeJesIeHHs MeCTo-
HaxXoxKjaeHusa MopernaBarens. Wpeeit koopauHar noswp3oBanauck B CpegHue
BeKa JIJIsT OoIpe/ieJIeHNsI IOJIOJKEHUsI CBETHJI HA Hebe, IJisA OIpejieJieHHuA Me-
cTa Ha NoBepXHOCTH 3emiH. [IpAMOYrosbHOH CETKO# MOJB30BAJHCE XYIOMK-
HHUKH 310X BosporxaeHus.

ITpuMeHsATE KOOPANHATHI B MarTeMaTHKe BIepBeie cranum II. Mepma u
P. Hexaprt. B 1637 r. suinia kaura P. Hekapra «Paccy:xaeHus o metone»,
B KOTOPOI Hapsaay ¢ o0mmMH (GmiocopCKHMMH pacCCyXKAeHUSIMH O MaTepHH
3HAUHNTENHHOE MECTO YAEJIAETCA «yYHWBepCcalbHO maTemaTuke». B paspene
sroiit kHUTH «['eomerpusi» P. llekapT npeasioykujyi HOBBIH MeETOJ — METOJ
KOOPJAWHAT, KOTOPBIM IO3BOJINJI IIEPEXOAUTH OT TOUKH (B KOOPpAWHATHOM ILJIO-
CKOCTH) K Iape yKcesl, OT JHHHH K YpPaBHEHHIO, OT reomerpuu K ajrebpe.
Jto OblJIa HOBasi reOMETpHSA, KOTOPYK B HACTOfAIlee BpeMs Ha3BIBAIOT aHa-
nuTHYecKoil reomerpueii. 3acayra P. llekapTra coctosinia B TOM, YTO OH BBeJ
IlepeMeHHbIe KoopAHHATHEI. Tak, B ypaBHeHNM ax+by=c OYKBEI X U Yy CTa-
JIH paccMaTpMBATLCA He KaK HEW3BEeCTHHIe, a KaK IepeMeHHBEle. Bnarogaps
3TOMY KaXKJ0HM NpAMOH B KOOPAWHATHOM IIJIOCKOCTH COOTBETCTBYET JIMHeEN-
HOe ypaBHeHHe ax tby=c (@ unu b — OTIHYHBIE OT HYJs 4YMCJa) M Ha-
oGopor.

MeToa KOOpAWHAT HO3BOJIAET CTPOMTH IpaduKH ypaBHeHMH, mM3obpa-
JKaTh reOMEeTPHUYECKH pas3NNYHble 3aBHCHMOCTH, BBIPAYKEHHBIE aHATHTHUEC-
KH C IIOMOIIbI0O YpaBHEHWH M (opMyJi, peliaTh pasjimyHbie NeOMeTpHYeCKHe
3a1a4¥ ¢ MNOMOIIBIO AJTrebpHI.

TepMmuHEI «abcuycca» U «OpAHMHATA> M HA3BAHHME «KOOPAHWHATHI» ORINH
BBeJieHbl B ynorpebaenue I'. Jleitbauniem B 70—80-e rr. XVII B.

BoluncnurennHble cpepcraa

C maBHMX Hop JIIOAHU cTpeMuiHch obJieryuTs BhIuncyeHns. Camoil apes-
Hell «CYeTHOM MAaIlMHON» OBIJIM TMANBIEI PYK H HOI, KaMeIIKH M Jpyrue
MeJIKHe npeaMeThl. PeMecIeHHMKYM M TOProBIIkI IOJB30BAJIMChH IJIA cUeTa Jio-
CKO#1, pasrpagieHHOM Ha CTOJiOI[bI, HA KOTOPOil ¢ IHOMOIBI0 KaMEIIKOB OT-
KJAABIBAJINCH €IMHMIIE PA3JIMUHBIX PaspAAOB. JTY JOCKY HaA3HIBAJIH abakKom.
Or puMJIAH K HAM OPHINJIO CJOBO «KAJBKYJAIUA», UTO O3HAYaeT OyKBaJb-
HO «CYeT KaMeHNIKaMW». ¥ COBepIIeHCTBOBAHME a0aKa IPHBEJIO K IOABJEHHIO
cuetoB (B lIpesnem Kmrae — «cyam-uaH», B Hnmommm — «copabam»). Pyc-
CKMe cueThl nmosgBuauchk B XVI B.

NcTopuyeckmne ceeaeHust
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MamuBey 58 MEXaHHYEeCKOro IIPDOM3BOJICTBA apupMeTHUYEeCKHX JeiicT-
BUii HasweiBaloT apudpmomerpoM. OgHMMM U3 NEPBHIX TAKHX MAaILWH OBLIN
MAaIUMHBI, co3fanHple B 1641 r. ppannysckum yueHbiMm Bnesom Ilacka-
nem (1623—1662) u B 1671 r. I'. JleitGruniemM. Maccosoe pacnpocTpaHeHue
NoNy4YnJ apudMoOMeTp, CKOHCTpYHpoBaHHBIN B 1874 r. merepOyprckum me-
xaankoM B. Oxgrepom.

PeBoNnOIMIO B BEIMUCJINUTEJIBHOI TEXHMKE COBEPHIMIN 3JI€KTPOHHLIE BhI-
YHUCHUTeJIbHBle MAalIUHEI (OBM), KoTOphle NOABHANCH B cepeaune XX crone-
tus. [TepBas IBM Orina cosgana B CIIIA B 1944 r. Ilepsas corerckaa IBM
ObIJIa IOCTPOeHa Nojl pykKoBojcTBoM akazemMmuka C. A. Jle6enena (1902—
1974) B 1950 r. Cospemennrle 9BM rnponsBoAAT HECKOJHLKO MMJIJIHOHOB OIle-
paimii B CeKYHAY M HaXOOAT IIMPOKOE NPHMEHEHHE B PASJHYHBIX O0JACTAX
HAYKW M HapojHoro xossaucrsa. IIpocreiiineii SIBM saBnsgercs KajbsKyIATOP.

NcTopuyueckue ceeneHust
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MATEMATUKUN 5-6 KJTACCOB

HentMmoctb wvcen

1. Ilycts @ u b — BaTypajJbHBIE YHUCJIA U TPH fieleHMH @ Ha b B 4a-
CTHOM IIOJIY4aeTCH ¢ U B ocTtaTkKe r. Torna a=bg+r, rme ¢ u r — HaTypajib-
Hble YuCJa uaM Hyau, npudeMm r<b. Hanpumep:

_127}@
105/ 8 127=85-3+22.

22
2. Ecnu HaTypajgnHOe YHCJIO d JAeJIUTCA Ha HaTypajJbpHOe YHMcjo b, To a
HA3BIBAIOT KPATHBIM b, a b — penuTtenem g. 3TO o3Ha4daeT, 4To a=bq, rue
¢ — HatypanpHOe uucyio. Hanpumep, 62 kpateo 31, 31 — genutenr 62,

TaKk Kag 62=31-2,

3. IIpocTEIM YHCIOM HA3HIBAETCA TAKOE€ HATYpaIbHOE YHCJIO, KOTOpoe
HMMEET TOJBKO IBA JNEJIUTENA — €AHHUIY B CaMO 3TO YHCJIO.

CocTaBHBIM YHCJIOM Ha3bIBAETCS TAKOe HATYPAJIBLHOE UYHMCIO, KOTOPOE HMMEeT
0oJsiee ABYX meJHTeJIeH.

Hanpumep, uucna 2, 7, 43, 109 — npocTtrie, a uncaa 4, 12, 35 — cocras-
Hble. Yucno 1 He ABIsAeTCcA HU MPOCTHIM, HU COCTABHBIM.

Bcakoe cocTaBHOE UYHCJAO MOKHO PAa3JIOKMTh Ha IPOCThIe MHOMKHTEIH, H
OPUTOM €IHMHCTBEHHBIM crocobom. Hanpumep, 630=2-32-5-7.

4. YtoOBl HaliTH HanmMeHbIIIee OO0Iee KPATHOe HECKOJbKHMX YHCeJ, HAamIo

Pas3JIOKUTh 3TH YHMCJIA Ha TIPOCTHIE MHOXKHTENM M HAMUTH MPOM3BeJieHHEe BCEX
MIOJNIYUMBIIIMXCS MPOCTHIX MHOMKHUTeJNel, B3SB KaIblil M3 HHUX ¢ HAHOOJBIIINM
nokasaTesaeM. Hanpumep, 72=23-3%; 180=22-32-5 u 600=23-3-52%, HaumeHb-
mee obiee KpaTHOe umcen 72, 180 u 600 pasno 23-32-5%2=1800.
Y1o0H! HaliTH HAaNOONBIIHNI OOIIMII AEeJIMTENh HECKOJBLKHX YHCEeJ, HaJao pas-
JIOKHUTH 3TH YMCJIA HA IIPOCTHIE MHOMKHTENH M HAUTH OpoM3BeleHHe OOLIMX
IIPOCTHIX MHOJKHTEJIEH, B3SB KaXKJBIM M3 HUX C HANMEHBIINM [IOKAa3aTeJIeM.
Hanpumep, Hambosbiuit obmumit aenutens yucen 72, 180 m 600 pasen
22.3, 1. e. uncny 12,
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5. Ecan uncio okaEynBaeTcda mnuépoit 0 nam mudpoit 5, TO OBO JEJIUT-
ca Ha 5. Ecam 4mcio oKaHUYMBaeTcs JIO00M Apyron mmu@ppoi, TO OHO He
JTeIUTCA Ha 5.

Eciin ynci0 OKaHUYMBAETCHA YeTHOM nudpoii, To OHO AesuTca Ha 2. Eciam ywuc-
JIO OKaHUYHMBaeTCA HeueTHON umdpoii, TO OHO HE AeJuTCH Ha 2.

Ecin cymma mudp uHciIa JeJIUTCA Ha 3, TO M YHCIO JenuTcd Ha 3. Ecam
cyMMa IIMQp UMCJa He JeJHUTCA Ha 3, TO YHMCJIO He AeJINTCA Ha 3.

Ecau cymma mudp ymMcia AeJUTCA Ha 9, To M YHCIO geaurcda Ha 9. Ecam
cymMMa mudp YMCIa He AeJIUTCA Ha 9, TO M UHCJIO He AEJUTCS Ha 9.

OObiKHOBEHHbIE ApoHwm

6. IlpaBuiabHO# ApoOBLI0 Ha3bIBaeTcHA APOOb, Y KOTOPOM YHUCIUTENb
MeHbIIle 3HaMeHaTeJid.

HenpasunpHOM ApoOLI0 HasbiBaeTcs ApoOb, Y KOTOPOM YMCIUTENL OOJIBILE
3HaMeHaTeJli WIH paBeH eMy.

7. OCHOBHOEe CBOMCTBO ApoOM: eClIM YHCIHUTENh M 3HAMEHATENIbL Apobu
YMHOXKHTh WM pasfeJJATh Ha OAHO M TO Ke HATypajJbHOe YHCJO, TO IOJIy-
YUTCA paBHasA el npoOb.

8. YUTo6n1 mpuBecT ApoOHM K HanMMeHbIeMy O0leMy 3HaMeHaTeJo, Ha-
JI0 HaliTM HaMMeHbIllee OOImee KpaTHoe 3HaMeHaTesell apobeii; BEIYUCIHUTH
JOMOJHUTENbHbIE MHOJKHTEJIM, pasfieIUB HauMeHbIllee oO0Iee KpaTHOe Ha
KaXXOIell 3HaMeHaTeJb, YMHOXKHUTh YHCJINTENb U 3HAMEHAaTeJIb KajKaou apo-

61 Ha COOTBETCTBYIOIUM IOIOJHMUTENLHBINH MHOMKHTeNb., Hanpumep, npuse-
5

1 7 .
JleM K HauMeHbIlleMy o0lLieMy 3HaMeHaTeJo Apobu o’ 12° 18" Haumeubrmii
obmuit 3HaMeHaTeNnbs paBeH 36:
1_16_6 7_73_2 5_52_ 10
6 6-6 36° 12 12-3 36° 18 18-2 36°

9. Ilpu croxxkeHum Apobeil ¢ ONMHAKOBBHIMM 3HAMEHATENSMHU K YMUCJIH-
TEJII0 MEPBOM ApobM mpubaBIAIOT YHCIHTEJNL BTOPOM ApOOH M OCTABJSAICT TOT
JKe 3HaMeHaTesdb. Ilpy BBluMTaHUM NpobOeii ¢ OMUHAKOBHIMH 3HAMeHATENAMU
M3 YHCJIHUTENA MEepPBOM ApOoOH BBEIYMTAIOT YMCIUTENh BTOPOM APOOM M OCTAaB-

JNAKT TOT K€ 3HAMEHATeJb.
3,2 5 4 1 3
Hanpuwmep, —7—'!"'7——7, 5 55
IIpn cioxkeHEMM M BREIYMTAHHMHK JipoOeii ¢ pa3sHBIMH 3HaMeHATeJNAMH CHavaja
HX IIPUBOLAT K 00II[eMy 3HaMeHaTeJIO.

10. YTo6BI TIEPEMHBOKUTE ABe ApoOH, HAIZO MEPEMHOYKHUTH OTAEJBHO HUX
YHCIATEIH M 3HAMeHaTeJH M [EepBOe NMPOH3BeleHHE CAENaTh YHCJIHUTENEM, a
BTOpOe — 3HaMeHaTeJeM. UTOOBl pasmelnTh ONHY ApoOb Ha Apyrymo, HamIo
IeNMMOe YMHOMKHUTHL Ha npobn, OOpaTHYIO NeTHTENI0.

4_ 8 3.4 3 5_15

H 2 4_8 3.4
AlpUMeD, o5 =35> 75 7 4 28°

Craonernn, voe v s e ket o D knace op
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HecaTuyHbie ppodtwn

11. Ilpu OKpyrieHHM OecATHUYHOM ApobM OO KakKoro-audbyiab paspdaza
BCE CJeAYIOIlMe 3a 3TUM paspAloM Ii(dpbl 3aMEHAIT HYJIAMH, a8 eCJIH OHH
CTOAT IIOCJIe 3amaATo¥, TO mx orOpacwiBaroT. Eciu mepBas cienymonias 3sa
3TUM paspagoMm uudpa 5, 6, 7, 8 wmn 9, To K mocaenHeit ocTasielica -
t¢pe nmpubasialor 1. Ecin nepBas ciieayomad 3a 3THM paspsazgoM mumopa O,
1, 2, 3 uau 4, TO MOCIEMHIOID OCTABINYIOCA LHGPY HE H3MEHSIOT.
Hanpuwmep, 4,376~4,4, 2,8195~2,820, 10,1425=10,14.

12. CnoxkeHne N BBIYMTAHME AECATHYHBIX ApoOeii BBIMOJHSAIOT IIOpas-
panuo. Ilpu satoM apobu 3ammChHIBAIOT ONHY IIOJ APYroM TakK, uToOBl 3ams-
Tasi OKaszallaCch IOJ 3aIIATOM.

Hamprmep: 3,4691 68,3
48,63 5,275
52,0991 63,025

13. HTo6B YyMHOXXHTH OJHY NECATHYHYIO ApoObL Ha APYIYIO, HaJgO BEI-

MOJIHUTh YMHOXKeHHe, He oOpanjad BHUMAHHA Ha 3alfThle, & 3aTE€M B IMOJY-
YeHHOM IIPOM3BEJIeHUM OTHEJIUTH 3aIATOIH CIpaBa CTONBLKO (P, CKOJIBKO
MX CTOHUT IIOCJIe 3alATON B O000OMX MHOJKHMTEJIAX BMECTE.
YTobBl pasienuThs NECATHYHYIO IpoOp Ha NEeCATHYHYIO, HaZj0 B AE€JIMMOM
U JleINTeJle TepeHEeCTH 3alAThie BIPABO Ha CTOJBKO IIU(PP, CKOJBKO HX
[IOCJIe RANMATON B AEJIUTEJIE, 4 3aTEM BLINOJHUTH JeJIeHHe Ha HATYPaJIbHOE
YHCJIO.

Hanpumep:
e 3,06 12,006:2,24=1209,6:224,
2,4 1209,6 ‘224
iz 00
7,344 0

14. YTo6BI YMHOMKUTEL NECATUYHYIO Apobr ma 10", Hano B 3TOH ApobM
nepeHeCTH 3aNATYI0 Ha n nu@dp BnpaBo. UTOOBI pasfelIUTh AECATHYHYIO
npobs Ha 10", Hago B 3TOM ApOOH MepeHeCTH IANATYI0 Ha n LGP BJIEBO.
Hamnpumep, 8,373-100=837,3, 3,4:1000=0,0034.

NMonoXutenbHbie N oTpunuatenbHble Yncna

15. MoaysneM MNOJOKUTENHHOrO UHCJIA M HYJA HA3LIBAETCH CaMO 3TO
uyycsio. MonysieM oTpHIlaTesIbHOrO YMCJIA HA3BIBAETCA MPOTHBOIOJIOKHOE EMY
NOJIOKUTENEHOe 4YHucyo. Mogynp umMcia a obosmavyaroT |a|. Hampumep,
|3,6|=38,6, |0]=0, |-2,8/=2,8.

CeBepeHusa 13 Kypca Marematmkm 5 - 6 knaccos



16. YT0OBI CJIOMKHUTH IBa OTPHIATENBHBIX UHMCJIa, HALO CJAOMHUTH UX MO-
OyJIA M Iepef IONYyUeHHBIM PEe3yJILTATOM IIOCTABHUTE 3HAK «MHHYC».
YT10o0OBl CJIOKHUTH Ba YHCJIa C Pa3HBIMH 3HaAKaMM, HaJ0 U3 OOJBIIETO MOMIY-
JIs1 BBIUYECTH MEHBIIHMI U nepes HOJYYEHHBLIM pPes3yJIBTATOM IOCTABHTH 3HAK
TOrO CJAraeMoro, MOAYJE KOTOPOro OOJIBIIE.

CyMMa ABYX IIDPOTHBONOJIOIKHEIX YMCEJI paBHa HYJIO.
Hanpuwmep, —3,4+(—1,8)=-5,2, 2,6+(—4,1)=—-1,6, —3,6+3,6=0.

17. Yro6bl U3 OMHOIO YMCJIAa BHIYECTH APYroe, ZOCTATOYHO K YMEHLIIA-
eMoMy npubaBHUTH YHCJO, HPOTHBOMOJIOXKHOE BHYHTaeMomy. Hanpuwmep,
-5—1,9=-5+(—1,9)=-6,9.

18. YT00B! nEepeMHOKUTEL [Ba OTPHIATENBLHBIX UYHKCJA, HALO IIepeMHO-
KUTHL UX MORIYJIH,

YTo6bl MEepeMHOXKHUTH JIB& YMCJIA C PA3HBIMH 3HAKAMM, HAJ0 [IEPEMHOMKHUTH
MX MOAYJH M Iepe] HOJyuYeHHBIM Pe3yJIbTATOM IOCTABHTL 3HAK «MHHYC».
Hanpumep, —1,2-(—8)=9,6, —3-1,2=—3,6.

19. YToOBl pasfieuTs OTPHLATEJIBHOE YHCJIO Ha OTPHUIIATEIBHOE, HaAO
MOAYJIb AeJIHUMOrO Pa3fleIUTL Ha MOAYJb NeJINTeJId.

Yrobbl pasmenHTh [Ba YHCJA C PA3HBIMH 3HAKaMH, HAgO0 MOAYJbL AEJIMMOIO
pasneJaUTL Ha MOAYJBL AEIUTENs U Mepeli MOJYYEeHHBIM pe3yJLTATOM IIOCTa-
BUTH 3HAK «MHHYC».

Hanpumep, —4,8:(—2,4)=2, 5,5:(—5)=—-1,1.

20. CpenauM apudMeTHYEeCKHMM HECKOJBLKHX 4YHCe) Ha3blBa€TCH YacT-
HOe OT JleJIeEUSI CYMMBbI 3THX UYHCEJ Ha YHCJIO CJaraeMbIX.

Mponopuun

21. PaBeHCTBO [BYX OTHOIIEHMI Ha3plBaioT mporoprueii. Hanpumep,
paBeHCTBO 2,5:6=3,5:7 — nponopmuda. Yucna 2,5 u 7 — KpaiiHHe 4dJeHBI
noponopinuu. Ymcna & u 3,5 — cpegHHe WieHBl nponopuuu. Ecau mpomop-
1A Be€pHa, TO IPOHU3BEIeHME €€ KpPalHNX YJEHOB PaBHO NPOH3BELEHUIO
CpeIHHX YJIeHOB. B mpomopmuu MOXKHO MEHATH MECTaMH KpailHue YJIeHBI
WIN CPefEHE YJIEeHBI.

22, JIpe BeJMYUHBI Ha3BIBAIOTCA IPAMO NPOHNOPIHOHAJNBHBIMH, €CJIH
IpHU yBeJIM4YeHUHN (yMEeHBIIeHMH) OTHOM M3 HUX B HECKONBKO pa3 Apyraf yBe-
auauBaeTcAa (yMeHBIIAETCH) BO CTOJBKO JKe paas.

Ecin BenmMYMHB IIPAMO NPONOPIHOHANBHBI, TO OTHOLIEHHS COOTBETCTBYIO-
I[UX 3HAYEHHUI 3THX BEJIHYHH PABHBI.

23. Jlpe BenMYMHBI HA3KIBAIOTCA OOPATHO HPONOPIHMOHAJIBHBIMM, €CIH
OpH yBeJaMueHuH (yMEBBLIEHMHM) OZHOH M3 HMX B HECKOJBKO pas apyras
yMeHbINaeTcH (YBeJIHYMBAETCsI) BO CTOJIBKO K€ pas.

Ecan BeHMYMHBI OOPATHO LIPONOPIMOHAJIbHBI, TO OTHOLICHHE 3HAYEHUM Of-
HOH M3 BEJIMYMH PABHO 00pPaTHOMY OTHOLIIEHHI) COOTBETCTBYIOIIUX SHAYEHUH
IPYyroM BEJMYUHEL.

CBepenHna U3 kypca marematuku 5—6 knaccos
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LRoMNTRD ASNCTBMK HaL YUuCIaMmm

24. IlepemecmumenvHoe ceoiicmeo caoxerus. OT mepeCTaHOBKH CJara-
€MBIX 3HAUYEHHE CYMMbl He M3MEHSETCH.
CouemamenvHoe caoiicmeo croxcerus. UYToObl K cyMMe [BYX umHceJ npuba-
BUTb TpPeThe UYHMCJI0, MOXKHO K IEPBOMY UMCJIY NpHMOABUTH CYMMYy BTOPOro H
TPeTBLETO.
ITepemecmumenvroe ceoilicmeo ymuoxcernud. OT epeCTAHOBKM MHOMKHUTeJIei
3HaUeHHe ITPON3BEeHNA He U3MEeHAEeTCH.
CouemamenvHoe ceoiicmeo ymHoxenus. UTobbl mpousBeleHNe [BYX YHCEJ
YMHOMXHUTH HA TPETHE YKCJIO, MOIKHO II€PBOE YHCJIO YMHOXKHMTH Ha IPOM3Be-
IeHre BTOPOT'O M TPETHETO.
Pacnpedenumenvroe ceolicmeo ymroxeHus. YToObl YMHOMKHUTL YKCIO HAa
CyMMY, MOKHO YMHOMKHTDH 9TO HUHMCJIO Ha KaX[0e CJIaraeMoe M CJIOMKHUTHL I0-
JIyueHHbBIe pes3yJIbTAThbI.

Npeobpa3osaHne Bbipa>KeHUN

25. CnaraemMrle, KOTOphle HMEOT OAMHAKOBYK OYKBEHHYIO UaCThb, Ha-
3BIBAIOTCA IOAOOHBIMH CJIATA€MBIMH.

26. Ona Toro uToObl npMBeCcTH NOAOOHBIE ClaraeMble, HAAO CJIOMKHUTH
X KO3QODHIHEHTH ¥ pPesyJabTaT YMHOMKHTL HA OOIyI0 OYKBEHHYIO YacCTh.
Hanpumep, 5a— Ta+4a=2a.

27. Ecan nmepepn cKOOKaMM CTOMT 3HAK <ILIIOC», TO CKOOKM MOIKHO OIy-
CTHTh, COXPAHURB 3HAK Ka)XJOT0 CJIATAEMOTO, 3aKJIIOYEHHOTO B CKOOKH.
Hanpumep, 8x+(2a—y)=3x+2a—y.

28, Eciu nepen CKOOKaMH CTOMT 3HAK <«MHHYC», TO CKOOKH MOYKHO
OIIyCTHTh, USMEHHB 3HAK Ka)XJOT0 CIATAEMOroO, 3aKJIIOYEHHOI'O0 B CKOOKH.
Hanpumep, 5a—(2x—38y)=5a—2x+3y.

VTR Y b VOGO R NIk D 6 kNaceon



NPEAMETHbLIA YKA3ATESb

Apryvmemn 53

Bospseacane noerencus 87
——-— npoussezeHua 97
——— cTenenn 98
Bripakenue ¢ nepeMeHHBIMH 5

I'padik npeiiuoil dnviecuna 71

— JMHEeWHOro ypaBHEHHS C JByMHA IIe-
peMeHHBIME 192

— NPAMOM MPOMOPHMOHATBHOCTU 67
~— YPpA&BHEHHUA C JOBYMSA INepPEeMEeHHBI-
mu 191

— ¢yHEnUMM 58

I'padmuecknit cnocob peleHus CucTeM
ypaBHenuit 195

Jlestletne crencnen 94
SaBHen M Ll NS LGt 51
Ropelb ypapsheuis 28

Koadpduunent oguounena 101
JhrHernan divason 70
JIuneitHoe ypaBHeHHe C JBYMA riepe-

MeHHBIMU 187
—— ¢ OfHO¥f nepemeHHO# 25

Meauana 40

Muorounex 119
— cTaHpapTHoro Bupa 120

Moza 34
Hesasnenyain geptaeitias, 5l
O0aacTE onpeieacenns byvanitint 53

Onnounen 101
— cra"aaptHoro Bupa 101
OcHOBHoOe CBOICTBO cTereHu 93

HapaGaoie 106

IlepemenHas 5

IlepeMecTuTEeNBHOE CBOWCTBO CJOMe€-
Hua 14

—— YMHOMeHHus 14

Tlogo6urie uneHr MHorodsena 119
IIpusenenne noxoOHEIX yneHOB 119

IIpamas HponoOpLMOHAIBHOCTE 65

Pausaocn ninee
it 199

— ypaBHeHus 23, 188

PasnoxeHue Ha MHOKHTEJIH MHOrouie-
Ha 131

Pasmax 34

PacnpenennTessHOe CBOMCTBO YMHOMKE-
Hua 14

Peurenue cucteMel ypaBHeHuii 195

— YVpaBHeHNS C JABYMSA II€PEeMEHHHI-
mu 187

Cuonerea vparuenan 24, 188
CoueTaTennHOE CBOMCTBO CJloMeHmMsa 14
-—— yMHOMKeHus 14

Crioco6 mozpctasoBkn 198

— caoXxenus 202

Cpenuee apubmeTudeckoe 33

Crenens muorounena 120

— opnHowieHa 101

— ¢ HATYpANLHEIM ITOKasaTexaeM 87
— C HYJIeBHIM ITOKas3aTeaeM 94

CHCTUNM L VB e

Tonceorerio pasubic wnpasennna 18
ToxpecTBeHHBIe npeoOpasdosanusa 18
ToxxpectBo 18

Nreropoii rowuputen o npavioin 73

YpaBHeHNe ¢ AByMA HepeMeHHEIMH 187
— ¢ oniHO¥ mepeMeBHO# 23

Dopniy e Ksvtoara pagnocrn 154
—— cyMMmH 153

— Kyb0a pasHocTu 155

—— cyMMH 155

— pasHoCTH kKBaApaToB 166

—— KyboB 170

— cyMMHl Ky6oB 169

DyHKIUA 53

He v esupoeemne 172

i FETIT thelact et i 3

Ynen mHorouneHa 119

l.’,t!'fl,l" |
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OTBETDI

I'napa I

2. a) 20; 6) 28,89. 3. a) 58; 6) 10. 9, 45 u. 10. Ha 48 p. 19. 6) 1,3; 2,8; 5,8.
23. a) —4; 0) 5,2. 28. a) —49; ©0) 0,8. 44. a) 60; 6) 20; B) 3; r) 150. 45. 20 .
46. 200 craskom. 66. a) 4%; 6) 15%. 68. a) 26,81; 6) 77,01; B) 7,22; r) 78.

4
72. a) 35,7; 6) 16,64; ) 10; r) 2,8. 74. a) 0; 6) 1. 77. a) 85; 6) 124. 78. a) 94,2;

0) 40,3. 102. a) 6,75; 6) 22; B) —6; r) —0,3. 103. a) 11—-6,5x; 6) 3p—5,1;
B) 0,4a—7; r) 6b—5; n) y—8; e) 8x—8. 105. a) 8+ 2x; 6) 46 —5y; r) 5; n) 4—10b.
106. a) 1; 6) — 7. 109. Ha 12,5%. 122, a) 4,6x—2,4; 6) 36 —3,6a; B) 12,3 —8,5y;
r) 2—14b. 128. a) 30; 6) 16; B) —6; r) 3; 1) —43; e) 180; k) — 5; 3) 300; u) —90.

129. a) 1:,13—; 0) 0,5; B) ~2; 1) 0; 1) —0,15; e) — 5; k) 12; 38) —3; n) 0; x) 0; n) 0;

101

1 3 5
M) 0. 130. a) 7; 6) 111; B) 52; r) 5; n) lz; e) —1,2; x) IZ' 131. a) ry 0) 2,5;

B) —89; r) 0,5. 132. a) 2,4; 6) -12; B) —5; r) —1,5. 133. a) 7; 6) —32; B) —3;
r) ~1,8. 134. 8) 4 6) 2; 5) 3,6: 1) 37. 135. a) 16; ©) 2w 45 1) 323 7) 3.

136. a) 5,5; 0) 2,4; B) 10. 137. a), B), r) KopHeit Het; 0) m06Goe uuCIO ABIAETCH
KopHeMm ypaBHeHusa. 138. a) 0; 0), r) xopHeit HeT; B) mM000Oe YMCIO ABJIAETCHA KOp-
HeM ypaBHeHudA. 142. a) 5,9; 0) —9,4. 143. 214 u 178 Ouneron. 144. 8 u 11 po-
moe. 145. 6,3, 6,3 u 3,4 cm. 146. 3127 u 3110 m. 147. 4, 8, 24 u 96 pymmii.
148. 46 u 40 geraneii. 149. 60000 p. 150. 16, 22 u 32 xomneioTepa. 151. 400 r,
80 r, 75 r. 154. 55 u 11 kycros. 155. 20 xm/u. 156. 50 xm/u. 157. 8 nHeil.
158. 20 mansapos u 8 niaotuukos. 159. 5. 160. 1,5 xr. 161. 2,4 u 10 kr. 162. 20 u
40 xr. 165. —39. 171. =63 kBt-y. 172. 291 xr. 173. 17. 174. 14,25. 175. 15.
176. a) 28; 6) 43 nau —10. 180. ~19,5 u/ra. 184. 80 crpanuu. 199. 0) YMeHpmNT-
ca Ha 9%. 202. Ha 25%. 206. a) %; 6) 2,5; B) 240; r) % 207. a) 1,44; 0) 1"1%;
1

B) 9,2; r) 6. 208. 207. 209. 0. 210. a) —; 6) —16. 211, a) —12,15; 6) 2,025;
B) —16,2; r) 20,25. 223. a) 58; 0) 52. 224. a) 0; ©0) 3,947. 230. a) —0,5; 6) 1.
240. a) 1,49; 6) 0; B) —32,5; r) 0,3. 241. a) 15 7; 6) —2; 9; B) —1; 1; 5; r) O;
—3. 243. a) 24; 6) — 35; B), r) KopHeil Her. 244. a) —5; 0) 1. 247. 575 xponukos,
425 Kyp. 248. 42 xycra. 249. 48 u 12 mapok. 250. 10 gueit. 251. 9 aueii. 252, 13.
253. 8,75. 255. 8 u 16. 256. 30 u 50.

I'nasa 11

276. a) 43,2 r; 6) 360 cm®. 277. a) 390 xm; 6) 60,5 km/u. 278. a) 18 KmM;
6) 2,56 u. 280. 165 xuur. 294. a) 0,9; 6) 0; B) —;,7; r) —2,5. 295. 200 mammH.
303. INpunagnexat Trouxu B, C v D. 310. a) —1,76; 6) 88. 323. a) (30; 0); 6) (24;0).
327. a) (1; 2); 6) (8; —6); B) (2; 28); r) (4,4; —6). 336. a) 2; 6) —18. 337. 20, 30,

O1BETHI



15 peraneit. 340. V=20—2x, ecm 0<x<9, V=2, ecoiu 9<x<12. 8352, y=150+
+1,6x; a) 165; 6) 20. 364. Ipu a=—0,4. 365. 2, 3, 4 u 5. 367. a) (4; 0); 6) (—7;
0); B), r) (0; 0); n), e) He mepeceraeT. 369. k=—0,4, npunazrexut. 372. a) (7; 37);
6) (—3; —55); B) (1,2; 5); r) (140; 14). 373. Jlemxur.

I'nasa III

377. 6) 4096; r) 16807. 384. n) —96; ¢e) 432. 388. a) —9; 6) —37; B) —539.
391. a) 0,16; 0,81; 100; 6) 245; 3; 453. 394. 665; 1885. 405. a) aa®; B) alald;
r) al'a. 408. B) m'!; ) p% n) 10'%; e) 30, 410. B) 6'%; r) 2!%; @) 0,47. 414. B) a*;

3) 0,75, 416. 1) 143 ) 5 417. 1) 243 7) — 125 418. 2) 49; 6) 81; 5) 25;
r) 0,216. 419. a) x**3; B) x"'l; r) y" 4. 420. a) 8; 6) —2,5; B) 90; r) —1.
a22. o) (-15)%5 o) (23)". 424. 105 1. 427. 202,5 r. 436. 1) (—ab)%; ) (20)%;

e) (0,3m)%. 437. 8) 1; 1) 1; x) %; e) 50 000000. 439. x) «° e) x?. 441. B) a™'%;

r) a®™; n) a®". 444. 6) 82%; r) 32!2, 447. B) a'*; 1) x%; 1) m%. 450. a) 16; 6) 5;
1 .

B) 4; 1) 5. 459. a) —2; 6) 0,18. 460. ) 0,592; 6) 0,012. 461. 5m* cu?. 462. 8a® orv’.

1
463. a) 11; 6) 3; €) 0. 466. a) 16 6) 0,5. 468. a) —3,3x4y3; 6) —abic; B) 423y

r) —0,36a°b5x. 469. B) 64a°b"; r) —28a'b?; n) 3: e) 108a4b3 472. B) —8a'%5;
r) 81x%% m) —a'%’c'®. 473. B) —0,216m°nS; r) 4x2y ) x'y'%p®; e) — x1%'15mS.

475. a) (9x%)2. 476. B)( 0,2b%)3. 479. 6) 1000m?; 100m®, 480. a) 225a'%; 6) 81b%;
B) 8p'% r) —0,15¢'% 1) ¢'% e) 2b'%; ) —x“’, 3) 2y'4. 481. tIepea 9 aneii.
482, k=1,5, b=6. 498. x=—2,4, y=—20,4. 499. a) 4,84°'°; 6) 28,8x°y'%. 507. a) 45;
6) 88. 508. a) 5292; 6) 4851. 509. 8 uncen. 510. 18 u 90. 514. r) 3% ) 2.
515. B) 2°+2%+ 2. 519, a) 98; 6) —8. 527. —1,5. 531. B) 7"*3; r) 8**1. 535. 6) 36;

r) 0,6; e) % 837. a) 2%; 0) 6,8. 542. B) 0,04; r) 6,25; 1) 1; e) 81. 543. B) YKa-
sanue. 252°=55%0, 250.350-650; 1) 6330 >360.530 544. r) 3°%. 560. r) 3a®p".

I'maa IV
1 6 1
572. a) 107; ©6) 30. 573. a) —57; 6) 3. 582. a) 233—3—; 6) —1,6; B) —-37. 583. a) 5

6) 1; m) —. 584. 5) 24000; 6) —10000. 587. 1) —2b—1; x) ~n%—T; e) 8.

~ 588. a) 0,7a —4,8a% 6) 1,6x>+5,5; B) —b2+13b; r) 1,9/°—1,4y+4. 593. a) x>+
+11xy — y?; 6) a®-— 3ab+ 5b% B) 4c?—Tc?+6. 595. a) 0,22+ 0,35a +1,2;
6) 0,742 —3,75y; B) —4x%+4xy; r) 2ab?— 4ab—5b. 596. a) 4a?b—b*+2; 6) 2xy.
597. a) 60; 6) 156. 598. a) —2; 6) —1 601. a) 2xy— x2; 6) 2xy—y?. 604. a) 10a?+

4
+12ab+2b% 6) —4b°. 605. a) 3; 6) 1 ; B) 0,3; ) —20; ) O; e) 9 606. a) 1,23;

6) —2; B) —1,5; 1) —2. 611. a) 3; 6) 2. 612. 6) —5a®b"; r) —2¢'%d”. 618. a) 10,5;
0) 28; B) 0,8; r) —5. 619. a) 80b—11; ©) 5c+34; B) —21; I‘) 42— 24y. 620. a) 26y—
—2y‘ 6) —y%2—10y; B) 2—4x; 1) 2a% nm) 4c —7b2, e) —3x° v JK) 3m3 —m'n+2n',
3) n?—n3. 621. a) 7x%2—20x; 6) a®+a?; B) ax®—8a’x; r) 4m mén?—3nt. 622. a) —

60; 6) 8. 623. a) 200; —250; 6) 08 624. a) 14a*—a®; 6) 2b%—b; B) 1622 —6x ;

r) ¢*. 630. a) 7; 6) 8; B) 49; 1) 0,4; m) —2; €) 0; ) 24; 3) — 5 . 631. a) —2;
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6) —20; B) —1,5; r) —0,2. 632. a) —1; 6) 2; B) —4; r) 2. 633. a) 0,5; 6) —2; B) 1,6;
1 7 1
r) —2. 634. a) 24; 6) 1375 B) 133 1) — 13 #) —52 5 e) ~4,5; x) —36; 3) 1=

1
n) 0,4. 635. a) 12,5; ©6) 17; B) 17; 1) —25; 0) 4o 9, e) . 636. a) 12‘; 6) —0,5;
B ml, r) 28. 637. a) —13; 6) 1,5; B) —15; r) 0,5. 638. a) —3,5; 6) —1; r) 2;

o) 17,4; e) 42. 639. 16, 20 u 8 cm. 640. 60, 40 u 66 M% 641. 28 hrOpPHHOE.
642. 9 1 3 T. 643. 300 ra. 644. 1500 M. 645. 9 kM. 646. 40 kM. 647. 360 xM.
648. 19 r. 649. 8,8 kr. 653. a) —%aw 9, 6) —90a%b°. 660. a) 2,28; 6) — 22,5;

1
’ 12’ e) 07 _4,

&) 0; 0,1; 3) 0; 30; u) O; "g. 662. a) 0; —0,6; 6) 0; 11; B) 0; 0,6; r) 0; 10; nx) O;

0,16; e) 0; 0,04. 671. a) (b—cla—d); 6) (y —d)}x+y); B) (2x — 7)(3a — 5b);
r) (x—yXx—y+a); n) (a—2)3a—5); e) (b—3)5b—17T). 672, r) (c+2)c+9); B) (a—b) X
X(a—b+38); €) —(x+2y)4x+8y+1). 673. 9 xm. 674. a) 5; 6) —1,5. 683. a) x°+2x%y—15;
6) n®—2n%p+2np?—p% B) a®—2ax?—x%; r) b2 —2b% +c% 1) a®—6a?+11a—12;
e) 5x3—Tx?—3x+2; ) x3+3x%2—8x+10; 3) 3y3— Ty’ +Ty—4. 684. a) 3 —2cd?—d®;
6) x3—2x% +y3; B) 4a®—3a%+2a—3; r) —3x3+8x2+Tx—12. 685. a) y*+2y°— 153
6) —2a?+8a®—6a2. 687. a) 19b—10; 6) 1442—12; B) 9x; r) a’b+ 5ab? —a?b?;

n) 4a—2ab; e} 8x—1%—2. 689. 9x+1. 697. a) 3; 6) 0,5; B) 0; r) 0. 698. a) ——

B) 14,4; r) —348. 661. a) O; —8 6) 0; 0,2; B) O0; 5; r) 0; 0,4; ) O;

6) 0,2; B) 3,5; r) —1%. 700. 21, 22, 23. 701. 17, 19, 21. 702. 25 n 10 cm.
703. 36 cm. 704. 12 pnmeit. 705. 1680 ra. 706. a) 2; 6) 15,5. 711. e) (a+b)(b—3);
*K) (x+y)(11—x); 3) (m+n)k—n). 7T12. B) (m+E}3—E); r) (x+y)(k—x). 713. a) ——1%-;
6) . 714. a) 12 ; 6) 0. 718. a) (x+5)(x+ 1); 6) (x—3)(x+2)' B) (a—1)a—4);
r) (a+2)(a—8). 719. 260 xopos. 720. a) —_; 6) —~. 722, 6) —6; 2; B) —

730. 1. 731. 8. 732. 71. 736. a) — Tx%—14; 6) a2+2a+2 B) —2a—10b—3; r) .
745. a) —2; 6) 8; B) 0,5; r) 2. 746. 1,92; 3,84; 4,8; 5,76. 747. 11. 748. 52.

749. 246. 750. 417. 754. a) %; 6) 2; B) 0,25; r) —3; 1) 8; e) —3,5. 755. 1 kr. 7566. 750

1
u 800 xr. 757. 2"3" y, 758. 2,5 4y; 150 kM. 759. 60 xm/u; 50 xm/u; 210 Km.
760. 60 xm/u; 40 xm/u; 24 km. 761. 16,5 xm/u. 762, 2,5 km/u. 763. 70 copouek.

764. 600 n 800 1. 765. 480 ra. 766. 30 r. 770. a) 2,3; 6) 0,147. 771. a) O; iy
7
6) 0; —1,6; B) 0; 2; 1) 0; 0,2; 1) 0; 1_8-; e) 0; 1. 772. a) 9a+2)% r) —27(p—2).

781. a) —35; 6) 156. 784. 8; 9; 10; 11. 786. 400 cm2. 787. 360 cm?. 788. 80 Mm=.
789. 55,25 cm?. 790. a) —2,8; 6) 7; B) 91; 1) —4,2; 1) 0; e) —50. 793. a) (x —4)x—6);
6) (x—8)(x—5); n) (x+4)x—38); ) (x+5)(x—1T). 796. a=—4.

Oreorl



'taa V

815. B) 198x — 81x2; r) 14ab—49; x) 14b; e) —18a%—162. 816. a) a®+ 81;
6) —10x+1; B) 12x—9; r) a?+4ab. 817. 6) 4a% B) —21b—4; r) 14— 50b;
n) —2a%+4a+14; e) —2y2+19y—40. 818. a) 3; 6) 0; B) —14; r) 130. 819. a) 1,7;

1
0) EYE B) 3; r) 3,125. 820. a) 2,2; 6) 1; B) %; r) 1. 821, n) 15¢2— 24c +20;

e) — 16a?+26ab + 2b%. 822. 6) — 06 + 48b—6b% B) —3x%+2x—12. 823. 6) 6x°+60x*+
+150x%; B) a®*—8a+2; r) x*—12x—16. 826. a) ITpu x=16; 6) npu x=0. 829. a) 18x%+
+54; 6) a®—8b3. 832. 80 u 90 km/u. 840. a) 10000; 144; 0,16; 6) 400; 25; 81;

2
B) 81; 9; 1. 846. 0) b"—la2 . 865. a) 49; 6) 16. 870. 6) b?+9; B) x%+1;
2

n) 75x2+16; e) 18c%2+49. 871. n) 50n?—49; e) 5x*+0,25. 878. a) —4— 5x;
6) —4m+9; B) 18x2—2ax—a?; r) 2ab +b%*—2a%. 874. B) 32y%—24xy; r) —8a®—24ab.
875. a) 2a®—40a + 12; 6) 1—12b—10b% B) 63p%; r) 28xy—98y°. 876. a) —1,5; 6) 7.

3
877. a) 0; 6) —0,5. 881. a) —6; 6) 5; r) 2; ) 2,3. 882, 85 u 90 km/u. 887. a) _;

0) 4%; B) %; r) 1. 888. n) -;“; e) 5.890.a)4u—4;6)9 u—9; B) % u —%; r) 0,5
4
u —0,9; 1) xopueit Het; €) 1 1 —1; &) 1,6 mw —1,5; 3) % M= 1) KOpHeH HerT,
891. a) 5 u —5; 6) 6 u —6; B) *32- U —g; r) % u —{“. 895. a) (y —1)(5y+ 1);
6) (c+5)5—Tc); B) —(x+1y)(A5x+y); ) —3b(10a—8b); 1) 3b(8b— 4a?); e) (5b%—x) X
X (x—8b°%). 896. a) (2b—11)(2b+1); 6) —(4+3a)10+ 8a); B) (8—11m)}5—11m);
r) —(p+1)8p+1); n) 5c¢(5¢c—6d); e) —9b(2a%+9b). 900, 838 cm. 903. a) 0,6;
6) —0,2. 904. 12 kM. 914. a), 6) Ha. 915. 6) —0,64x?—1,6xy* — 8 B) —0,09c%+
+0,12¢d — 0,04d%; r) 16x%—36x5. 917. a) —0,1; 6) 4,5. 920. B) —y?>— 14y —31;
r) x2—8x—88. 925. a) 4; 6) 3. 926. a) —1,5; 6) —2. 928. a) —3y*+4y%— 12— 100;
06) 2a+2. 932. 30 kM. 933. 6 KM/4. 942. a) 4y— 1)(x+3); 6) 6(2 —b){5—a);
B) —a(c+4)b+5); r) ala+1)(a+bd). 943. a) 3(b—2)(15—a); 6) — 5(y + 8)(x + 8);
B) cda—1)c+1); r) x{x—y)x+1). 946. a) (x+y)lx—y—1); 6) (a—b)a+b—1);
B) (m+n}l+m—n); r) (k+plk—p—1). 947. a) (a—b)at+b+1); 6) (ct+d)c—d+1).
949.a) 0; 1; —1;6) 0; 3; —3; B) 0; —1; r) 0; 2; —2. 950. a) 0; 6) 0; 2. 954. a) 4,6;
6) 19,75. 963. a) 19; 6) 15. 964. 64. 968. a) 1; 6) —%. 973. a) 5a—4; 6) Ta—9;
B) —2b—1; 1r) 2b+1; nm) 2¢°—82; e) 75. 975. B) H5a®—4a—15; r) —4b—13;
m) —21a®+21; e) 182—12b+ 2; k) 8x%+22; 3) 10y2—-310y+85. 976. n%m
5 1
Bcex x. 978. a) 4; 6) 1,5; B) 2,625; r) 0. 980. a) 6’ 0) 5 B) 80"
982. 1) 15(x—1)(3x—1); e) (2n+3)(1—4n); x) (3a+ 2X3a+4); 3) (—dx+17)(6x—138).
985. a) 17,4; 6) 17. 989. a) (2x +1)(x2+x+1); 6) (y—5)y2—y+7); B) a(a®—3ab+ 3b?%;
r) (Bx—y)32%+1%); 1) (2a +b)(13a% - 5ab + b?); e) (b+2)(b%—26b+244). 992, a) —4;
6) 0.5; B) 2; r) 2. 994. a) 34,5; 6) 24. 999. a) —a®—-1,5a2~1,5a¢+17;
6) 4m®—m*—156m®—18m2+81m. 1000. a®— 2a'b* + 8. 1003. a) 131; 6) 61;
B) 24,125. 1005, a) Ilpn a=1; 6) npu a=—1. 1006. a) IIpu b=20; 6) npu b=1.
1011. a) 2(7 +2b)(5a— 6b); 6) 3(7Tb—c)(c?+2); B) 3(y+3)2— x)(2+x); r) 6(5a— 3b) X

X(a?+4). 1013. a) 2; —2; —3; 6) %; 3; —3;B)6;r) —1,5; —1; 1. 1015. a) (x—y) X
X (x+y—1,5); 6) (x+a)x—a+0,5); B) (2a—b)(2a+b—1); r) (p+4c)p—4c—1);

B
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o (@a+b)a—-b+6); e (x—yx+y—T7). 1016. a) (x +2y)(x— 1)x + 1);
0) 2y —5)y—2)y+2);, B (a—2)a+2)a—3); 1) (x—4)x— 3)x + 3).
1017. a) (a+b)(Ba+b); 6) (b—c)11lc—9b); B) (x—yNdx+y); r) (a+1)a—9).
1018. a) (a—b—5)a—b+5); n) (9a—3b+c)9a+38b—~c); e) (bec—b—c—1)(bc+b+
+c—1). 1019, a) (x+y)x%+ xy+y?); 6) —(dx+ y)x2+xy+ y?); B) (@—b)a®+6ab+b);
r) (p—1)(p?—p+1); 1) (2b+1)4b%+b+1); e) (a—5)a?+a+25). 1020. a) (x>—xy+y?) ¥
><(x+y-2r2); 6) (a®+ab+b%)(a—b+38); B) (a—b)a+b)a®—ab+b?); 1) (x+yNx—y)(x®+
+ xy +y°).

I'maa VI

1035. (6; 6). 1036. a=3. 1037. 4 win 9 moner. 1038. 6 Terpaneii. 1039, 4 ray-
Ookre M 6 Meakux Tapeiiok. 1040. 2 1 7; 4 1 4; 6 1 1 COOTBEeTCTBEHHO TpeXx-
KWJIOTPAMMOBBIX M IBYXKHJIOTPaMMOBBIX Hakeros. 1041. 17; 28; 39. 1042. 26.
1043. a) 6,16; 6) —4,32. 1044. a) (1+a)’(1—a); 6) (2—bN2+b)°. 1051 —7,4. 1052. 11.

2
1054. a) 12; 6) 26,5. 1055. a) —1; 6) 347 1065. a) — 7 6) 7 . 1066. a) 10c3—

—17¢%+19¢—40; 6) 21m?+10m—8. 1067. a) (a+ 1) a+xXa—x); 6) (b+ )b+ 3)b—38).
1069. a) (2; 35); 6) (1; ~2); B) (4; 2); 1) (4,5; 7); m) (—28; —3); e) (7; —4,5).
1070. a) (5; 2); 6) (1; 6); B) (—20; —2); r) (—1,5; —3,5). 1071. a) u=-0,5, v=0,2;

6) p=3, g=5; B) u—4l ——11; r) p=2,25, g=—3,5. 1072. a) (—4; 3); 6) (—2; T);
B) (—10; 5); T) (—11; —4). 1073. a) (3; 0,5). 1074. a)(l— —2— ) 6) (—0,4; —7,2).

1075. a) (4,4; 1,72); ©) (3— —45) 1076. a) x=17, y=1; 6) a=—3, b=1, 1077. a) x=
=—6, y=4; 6) a=12, b=—2; B) m=5, n=—38; 1) x=—1, y=—>5. 1078. a) (—15; 12);
6) (2; —1,5). 1082. a) (2; 1) 6) (—8; —4); B) (60; 30); r) (2' —l) 1083. a) (5; —2);
6) (—3; 0); B) (—5; 10): 1) (—3; —3,5). 1084. a) |- 0) 6) (—0,6; —2); B) a——-é",
b=%; r) (2; 1); 1) (%, —%); e) y=6, z=—"7T. 1085. a) x=1, y=—2; 6) u=3, v=-10;

B) x=—4, y=—1; r) a=10, b=5. 1086. a) x=100, y=1; 6) u=6, v=>5; B) x=0,4,
y=—0,2; r) a=0,1, b=0,3. 1087. a) y=1,6x—3; 6) y=6x—23; B) y=—1,5x+11;

r) y=2x—7. 1088. y=2,2x+11. 1089. y=1%x+ 1%. 1090. y=-2%x+ 11. 1092. a) (7; —2);

6) (2; 1). 1093. a) x=3, y=4; 6) x=6, y=20; B) m=10, n=12; r) u=12,
v=15. 1094. a) (9; 8); 6) (—0,8; —0,8); B) (3; 4); r) (—1; 0). 1095. a) x=15, y=12;
6) u=—8, v=6; B) x=12, y=-12; r) a=15, b=10. 1098. a) —10x—1; 6) —6y+4.
1099. 12 n 7 ra. 1100. 575 u 740 uspesmii. 1101, 15 aBromobuieii. 1102. 23,77
u 10,97 m. 1103. 12 cm. 1104. 5 1 7 memikoB. 1105. 40 1 170 pynuit. 1106. 18 un
10 ner. 1107. 120 u 180 peraneit. 1108. 60 xkm/u. 1109. 45 u 50 km/u. 1110. 80
u 60 km/4., 1111, 5 n 4,5 km/4. 1112, 18 gkm/4. 1113. 55 1 5 km/4u. 1114. 33 u
22 xmuru. 1115, 35,75 u 29,25 r. 1116. 7,8 u 8,3 r/em®. 1117, 720 u 1200 ra.
1118. 320 u 360 peraneii. 1119. 1,66 u 1,35 n. 1120. 37000 u 8000 p. 1121. 48
u 32 r. 1122, 360 u 300 r. 1123. a) —3a+2; 6) 26. 1124. B) (p? + 2)(p* — 2p* + 4);
r) (83— m2}(9+3m?+m1). 1135. 4 xB. en. 1140. a) 3; 6) 4. 1141. 6) (1; 18); (2; 9);
(3; 6); (6; 3); (95 2); (18; 1). 1142. (5; 387); (11; 31); (13; 29); (19; 23); (23; 19);
(29; 13); (31; 11); (37; 5). 1143. 935. 1144. 214. 1145. 91. 1146. a) Hert; 6) na,

—t OTBETHY

236



B Touke (0; 9). 1147. 20. 1148. —0,88. 1158. (7; —2). 1159. a=—-1,5. 1160. b=2,5.
1161. k=1,5. 1168. a) x=21, y=25; 6) x=1, y=10; B) y=16, 2=21; r) x=9,
y=11; n) x=10, y=1; e) u=-0,1, v=0,2. 1169. a) (—0,25; 1); 6) (—0,5; 1,5);
4 i3
B) (7; 5); r) (4; 4). 1170. a) x=4-i—7-, y=11—7; 6) m=—8, n=5; B) x=1, y=1;
1
r) p=2, q=3- 1171, a) x=—95, y=38; 6) u=0, v=4. 1172. a) (5; —4); 6), B), I) pe-
menuit Her. 1177. 6 u 2 4. 1178. 83 u 2 y. 1179. 560 m 600 ra. 1180. 15 u
12 cm. 1181. 40 u 60. 1182. 50 u 60 kr. 1183. 20 u 15 geraueit.

3a/1auM 1OBBILIEHHOM TPY,/AHOCTM

1184. 2, 3, 4, 5, 7 u 13. 1185. a) —4; 10; 6) —11; 7; B) 2,5; 5,5; r) —1,3; 13,3.
1188. 1,25 kr. 1189. 520, 572 u 440 opexos. 1190. 96, 120 u 168. 1191. 36 u 48.
1193, 12, 24, 36, 48. 1194. Hdenutca. 1196. 77. 1198. 890. 1202, 72. 1205, Ilep-
Basa apoOep Gosbine BTOpOIi. 1218. 2641, 1218. a=5, b=—2, ¢c=7, d=—9. 1220. x=3,
y=2. 1221. a) x=38, y=4, z=5; 6) x=—4, y=1, 2=5; B) x=—1, y=0, z=1. 1222, 729.
1223. 24 u 144, wiu 48 n 120, unu 72 u 96. 1225. 12 n 30 xm/4. 1226. 8 xoc-
nos. 1227. 40 u 80 km/4. 1228. 15 km/u. 1229. 6 kM, 7,2 kM/4, 3,6 KM/4.
1230. =114 xr. 1231. B 3 paaa.
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