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YBaxxaeMmble CeMUKJIACCHUKHA!

Ilo sTOlf KHMIe BBl HAUHETE M3yYaTh pasfesl MaTeMaTUKU, KO-
TOPBIN Ha3bIBaeTcsA ajiredopa. ITa HayKa M3ydaeT omepaliuu ¢ pas-
JINMUHBIMU MaTeMaTu4YeCKUuMNnu 06’beRTaMI/I.

Kuura cocrout m3 ueThIpex IVIaB, Kakgasd 13 KOTOPBIX pas0ou-
Ta Ha maparpagsl, re Bbl BCTPETUTE CJeAYIOI[Ne YCJIOBHBLIE 000-
3HAUEHUI:

— 3aJlaHUd HA IIOBTOPeHUe JJIf HOATOTOBKU
K MBYUYEHUWIO0 HOBOT'O MaTepuaJia;

— HOBBIN TEOPETHMUECKUWI Marepruajl 1 METOABI €ro
IIPpUMEHEeHU;

— aJITOPUTMBI;

— BasKHBIe TIPaBUJA U YTBEP:KIACHU;

OCHOBHBIE TIPUMEPHI C PEIIeHUAMU U TOaPOo0-
HBIM OIIMCAaHMWEM II0CJIE€IOBATEIbHOCTY NEeHCTBUIL;

— VCTHBIE BOIPOCHI W 3aaHIUS;
— 3aJaHusa AJsg paboThl B KJacce;
— 3aJaHWs IJIs1 HOMAIIIHEe paboThI;

— 3agaHud OJId IIOBTOPEHUA;

0000 ®® 0 0O
|

— 3aJaHudA TOBBIMIIEHHON CJIOKHOCTH.

Kaxnaa rimaBa yueOHOTO mmocobusa 3akaHUMBaETCA pasfeaMu
«IIpakTuueckada maremMaTuka», «MToroBasg caMoOOIleHKa», «YBJIe-
KaTeJbHas MaTeMaTHKa». B HMX BBl HaljgeTe 3aJaur Ha IIpHUMe-
HEeHVe MaTeMaTWKW! B PAa3JMYHBIX O00JIACTAX JKUSHU, II€PeUYeHb
TpeboOBaHUN K YCBOEHUIO TEOPETHUYECKOT'0 MaTepuajia M MpPaKTHU-
YecKUe 3aJaHUWA JJid CAMOIIPOBEPKU, a TaK’Ke 3aJaum AJA TeX,
KTO yBJIEKAeTCs MaTeMaTUKOM.

HomosiHTEeIbHBIE MaTepuaJbl K KHUTe (TpeHasKepbl, TeCTHI,
TPEHUPOBOUHBIE KOHTPOJBbHBIE PAOOTHI, UCTOPUUYECKUE CBEIEHUS
W 33aJaYM TPAKTUUYECKOTO COAEpP:KaHMA) MOKHO HAWTM HaA cainTe
http://e-vedy.adu.by, kypc «MaTemaTurar.

Kemaem ycmexos!



hasa 1

CTENEHb C HATYPAJIbHbIM U LIEJNIbIM
NMOKASATEJIAMU

§ 1. Crenens ¢ HaTypaJdbHBIM IOKa3aTeJieM
U ee CBOICTBa

1.1. Haiigure momaab KBajpaTa, OJIUHA CTOPOHBI
KOoToporo pasHa: a) 5 cm; 6) 0,1 cwm.
1.2. Haiigure o0bemM Ky0Oa, AJIMHA pedpa KOTOPOTO
pasHa: a) 2 am; 6) 0,1 m.
1.3. CpaBHUTe 3HaUeHUA BBIpAKeHUI a’® u a?, 3Had,
YTO: a) @ — IpaBuJbHaA Apobb; 0) a — orpuma-
TeJabHOEe uncJio; B) a = 0.

ILJI&I 0003HAUYEHUA IIpou3dBeaeHnNsA HECKOJBbKUX OIM-
HAKOBBIX MHOKUTEJIeH HCIIOJIB3YIOT IIOHATHE CTEIIEHU.

Onpenenenne | cpepennio umena a ¢ HATYPATBHBIM

IIOKa3aTeJjeM n, 0OJBIITM 1, HaswpIBaeTca IIponu3Be-
JIeHIe N MHOXKUTeJel, KasKIbIN 13 KOTOPBIX PaBE€H d:

n pas
—_—
a*=a‘a-a-.."a.

@ Ecmun=1, 1o a' =a.

Hanpumep, 2*=2-2-2-2.
Yucso a Ha3LIBAIOT OCHOBAHU-

a" — cTeleHb,
a — OCHOBaHHe

CTeIleH!,
€M CTelleHHM, UNCJIO I — IIoKa3a-
n — ImoKasaTeJb
TeJieM CTeIleHM.
CTeIleHu

YroObI HAMTH 3HAUEHHE CTe-
nmeHu (YTOOBI BO3BECTH YMCJIO B CTENeHb), HAJ0 HAUTU
3HAUeHNE IIPOU3BEAeHUA OAUHAKOBLIX MHOKUTEJEH.

Hanpumep, 4°=4-4-4=64 (4 — ocHOBaHHe cTelle-
HU, 3 — IIOKa3aTejb CTelleH!, 64 — 3HaUYeHWe CTEIeHN);




CrerneHs C HaTyYPaJIbHBIM M I1€JIBIM IIOKa3aTeJIAMN

5=5-5:5-5-5-5=15625 (5 — ocHOBaHUe CTelleHN,
6 — mokasareJib cTeneHu, 15 625 — 3HaueHUE CTEEHU).

Tak ke KaK u Apyrue AewcTBUA (CIOKeHme, YMHO-
JKeHl1e, BbIUUTAHUE, HeJieHUe), AeliCTBHEe BO3BeJeHUS B
CTelleHb MMeeT CBOMCTBA.

NMpousBepeHne creneHen
C OAMHAKOBbIMM OCHOBaHUSIMMU

PaccmoTpum mpousBeneHre ABYX CTeNeHel ¢ oauHa-
KOBBIMU OCHOBaHUAMU:

20.20-(2:2:2-2)+(2-2-2-2-2-2)=
=2:2:2:2:2:2:2.2.2.2=2,

Mo:kHO 3aMeTuTh, uto 2*:25=2*"5=21 TIposemem
9TU pacCysKJeHUd B OOIIeM BHIE:

n pas m pas n+m pas

n m / N - - n+m
aa =(@-a-a-...-a)-(a-a-a-...-a)=a-a-a-...-a=a

II0 OIIpeeJIeHUIO IIo CBOfICTBy II0 OIIpeJieJIeHUIO
CTeIlleHn YMHOXEeHUA CTelleHUu

ITonyuunu mepBoe CBOMCTBO CTEIIEHU:

Py YMHOKE€HMH CTelleHeil ¢
OMIUHAKOBBIMH OCHOBAHUAMM OC-
HOBaHNE OCTaeTcd IIPeKHUuM, a a*-a”t =qg"t"™m
MOKa3aTeJId CTelmeHel CKJIAIbI-
BaIOTCA.

BepHo u obpaTHOe yTBEpP:KIEHUE:

CTeNeHb YHCJIAa MOKHO IIpeacTa-
BHUTH B BU/IEe MIPOU3BEICHUS CTelle- a =a"*a
HeH ¢ OJMHAKOBBIMHY OCHOBAHH MM,

Hanpuwmep, 2'' =2*- 27,
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YacTHoe cTeneHenm ¢ OAUHAKOBbLIMM OCHOBaHUAMU

PaCCMOTpI/IM JaCcTHO€e OBYX CTeIleHel C OOMHAKOBBI-
MM OCHOBAHUAMM, HE PaAaBHBIMU HYJIIO:
28:26=(2:2:2:2:2:2:2-2):1(2-2-2-2-2-2)=
_2:2:2:2:2:2:2:2 _5 5 o0
2:2:2-2-2-2

Nmeenm: 28:25=28"6=22 B o6mem Buie HOJyUUM:

n pas

n pas m pas —
n o m r s A a-a-a-...-a n-m
aa =(@-a-..-a)@-a-...-d)=g g g ... .a=-¢
110 OIIpe/ieJIeHUIO “—————~ " 1o ompejereHUIO

CTeneHn COKPATHM POk m pas CTeleHn

ITonyuniu BTOpOoe CBOMCTBO CTEIIEHH:

NPHU JeJIeHUN CTemeHel ¢ OMMHAKOBBIMU OCHOBAHM-
SIMHM OCHOBaHME OCTaeTCs IPeKHUM, a U3 IMOKa3arTe-
Jf CTEIIeHU JeJHMMOI0 BRIUMTAETCS MOKa3aTelIb CTe-
NEeHU TeJINTeJId.

BepHo 1 obpaTHOEe yTBEp:KIEHUE:

CTEeIleHb UM CJIa MOSKHO Ipeacra- a"a™ =g

BHUTH B BUJE 4YaCTHOI'O CTeIeHel ’
n-m _ ,.n . _m

C OMMHAKOBBIMM OCHOBAHUIMM. a =a -a ,

az0;n>m

Hanpumep, 2°=210: 24,

CTeneHb cTeneHm

Paccmorpum BeipaskeHue (32)*. Ero mosxHO mpoun-
TaTh TaK: «YeTBepPTasl CTeIleHb UMcJja TPU B KBajapaTe»
WU «UeTBepTasa CTelleHb BTOPOM CTENeHU! UUCJIa TPU».
KopoTKO roBopAT: «CTeNeHb CTEIeHM’» .

B o6miem Buze samuchiBaioT: (a")" — U TOBOPAT:
«CTeIeHb C IOoKasaTeJeM M CTeleHHW Yucjia a ¢ IoKa-
3aTeygeM 1n».
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ITo ompeneseHuIo crenesu moayuum: (3%)*=
><32 32 32+2+2+2 38

B ob6miem Buzme nmeem:

3232 X
Takum o6pasom, (3%)*=33

m pas

m pas
n.m n n n n n+n+n+...+n nm
(@) =a-a-a-..a =a =a
II0 OIIpeJieJIeHHUIO CTelIeHN

Ilonyunau TpeTrbe CBOMCTBO CTENEHM:
IIPY BO3BEJI€HUU CTENEeHN B CTEIEeHb
OCHOBaHHE CTEINeHU OCTaeTCs TMpPesK- (a”)"=a"
HUM, a TIOKa3aTeJu MePEMHOKAIOTC.

BepHo 1 oOpaTHOe yTBep:KAeHUe:

CTEIIEeHb YMCJa MOMXHO IIPEACTABUTH B BHUOE CTeEIle-
HHN, OCHOBAHHE ROTOpOﬁ — TOMXe CTeIleHb.

Hanpuwmep, 4° = (4%)°.

CTeneHb 4YacTHoOro

Paccmorpum BeIpaskernue (2:3)*. OcHoBaHume 3TOI

CTelleHN pPaBHO 2:3, IO3TOMY IO OIpeeeHHuI0 CTe-
meu moayumM: (2:3)*=(2:3):(2:3):(2:3):(2:3)=
_ 2.2 .22 2222 4. 04
_2.2.2,2_2'2:22 g1

3 3 3 38 3:3:-3-3

IIpoBemem aTu paccy:KaeHus B 00IeM BHUE:

n pas

n pas
/—/%
@: b)"—(c;b) @:b) - (a:b) (@:bp)=24 42 @ _nyt
. — . * . M . ® ees °* . _b'b'b°.,,'b_ . .
II0 OIIpeeJIeHU IO 10 CBOﬁCTBy II0 OIIpeeJIeHUI0
CTeneHu YMHOMKEHUS n pa3

CTelleHn

Ilonyuniu yeTBepTOE CBOMCTBO CTEIEHM:

CTEIIEeHb YaCTHOI'0O paBHA 49YaCT- (a . b)n _ an . bn
= - : >

HOMY CTeIlleHeHU JeJIMMOro u Jae- b0

JUTEJIA C TEM JKe IoKa3aTeJjieM. >
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CropaBenanBo M oOpaTHOE YTBEPIKICHIE:

IPU JIeJIEeHUU CTelleHed ¢ OJMHAKOBHIMM IOKa3aTe-
JSMHU MOKHO pa3IeJUTh OCHOBAHMS CTeIlleHell U II0-
JIy4eHHBIU Pe3yJbTAT BO3BECTU B TY K€ CTEIleHb.

Hamnpuwmep,

12¢:3'=(12:3) =44 =256, | % 0 =@ 00

CTteneHb npoun3seneHus

PaccmorpuM BeIpakenue (2-3)*. OcHoBaHMe 3TOIk
CTeIIeH! pPaBHO 2 °3, IMO3TOMY IIO OIIPEAEJIEHUIO CTe-
meru noayumMm: (2:3)*=(2:3):(2:3):(2:-3):(2-3)=
=(2:2-2-2):(83:-3-3-3)=2"-3"

B ob6mrem Buge mosydmm:

n pas n pas n pas

A A
r s N\ e N\
@-b)=@-b-@b-..-@ab)y=@-a-..-a)-(b-b-....b)=a"-b".
II0 OoIIpeneJIeHUI0 II0 CBOfICTBy II0 OIIpeJieJIeHUIO
CTeIleHU YMHOMXKEeHUS CTeneHu

IHonyuniu msaATOE€ CBOMCTBO CTENEHM:

CTeleHb TIPOM3BEJEeHHA PpPaBHA
NIPOM3BEAEHUI0 CTeNmeHell MHO- @a-b)y"=a"b"
SKUTeJIell ¢ TeM JKe IMOKa3aTeJjeM.

CropaBenanBo u oOpaTHOE YTBEPIKICHIE:

NPA YyMHOKEHUHU CTeIlleHel ¢ OJWHAKOBBIMH IIOKA-
3aTeJIAMHM MOSKHO IEePEeMHOKUTHh OCHOBAHUS CTeIlle-
Hell M IOJy4eHHBINl pe3yJbTAaT BO3BECTH B Ty JKe
CTeIleHb.

Hanpuwmep, at b =(a- by

2 (3) (2 <
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@ Onpe,ue.ne}me CTeIleHn 4YucCJjaa
C HATYPAJbHBIM IIOKa3aTeJJaeM

1. IIpeacraBbTe B BUJE CTeme-
HU TpousBeleHNe W Ha30BUTE
OCHOBaHUWEe U MOKasaTesJb CTe-
TIeHu:

a)3:-3:-3-3;
6) (=3)*(=3) - (-3);
0 (22}

r)0-0:-0-0-0.

a) 3-3:3:3=3* 3 — ocHo-
BaHNE CTemeHu, 4 — IIOKasa-
TeJIb CTeIeHN;

6)(-3)* (-3)* (-3)=(-3)*; -3 —
OCHOBaHME CTeIlleHu, 3 — IIOo-
KasaTejb CTEIeHN;

2

1. 1 1\ 1
Bl - |'|-Z|=\-%): 5 —

2 2 2 2
OCHOBAHWE CTelleHH, 2 — IIO-
KasaTeJlb CTEIeHN;
r) 0:0:0:0:-0=0% 0 — oc-
HOBaHWe CTEIeHU, b — IIOKa-
3aTeJb CTEIleHH.

2. Haligure 3HaueHue crelle-
HU:

a) 0,3%;
6) (-5)%

(2.

a) 0,3'=0,3-0,3-0,3-0,3=
=0,0081;
6) (=5)°=(=5)* (-5) - (-5) X

X (-5) * (-5) =-3125;

(- M- 2

IIpousBenenue cremeHeil ¢ OAMHAKOBBIMHA OCHOBAHUSIMMU

3. IIpencraBbTe B BuUe cTele- a) 5% 5*=52+4= 56,
HU IIPOU3BeIeHNe CTeIleHeH: 5+6 /g
31 (3) ()()()(*)’
a)5-5% 6 (7) <7> : 7
7 7 B) ml® - m!5 = m10+15 25,
B) m'*-m'; 1)ad-a. r)ad-a=ad!
4. IIpencraBbTe B BUIE IIPOM3- a) 47=42+7 =42 45,
BelleHUsA KaKuUX-JIn0o cTelle- 6) k2= E+3 = k- kP
Hell CTelleHb: 5
3 B) n®=n*>"'=n*-n'=n*-n.

a) 4"; 6) k'% B) nd.
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YacTHOE CcTeneHed ¢ OOMHAKOBBIMY OCHOBAHMSAMMU

5. IIpencraBbTe B BUE CTelle-
HU YaCTHOE CTeleHel:

a) 520 514

520 14

56

9 5 9-5 4
2o, | 222
a) 520 . 514; 6) (7) (7) ; 7 7 7 7
7 7 B) m®: mi®=m!8-15 = 3,
B) m18 : mls; I‘) a12 ‘a. 1") a12 ta= a12— 1 — all.
6. IIpencraBbTe B BHIE UYaCT- a) 4" =410-3=410: 43,
HOT'O KaKuX-JI100 ABYX CTelle- 6) k2 =131 le Bl =k ks
Hell CTelleHb: B) 1% = 2017 = 20 17
a)4’; 6) k% B) nd. a - '
Crenens creneHn
7. IlpencraBbTe B BUME CTelle- a) (52)3 52 3 56
HU C OCHOBAHUEM: 6) (m4)6 — — m ;

a) 5 Beipaxkenue (5%)%;
6) m Beipaxenue (m*)°;
B) a BeIpa:keHue (af)”.

B) (a6)n — a6-n — a6n.

8. IIpescTaBbTe B BU/E CTEIIEHN
c OCHOBaHHeM 32 BhIpasKeHUe:

a) 9% 6)9°; B)8l1.

2) 9° = (3%
6) 97 = (3%);
B) 81 = (8%)%.

CremneHs 4aCTHOIO

9. IlpencraBbTe B BHUIE YAaCT- ) (2>4 94 6) (3)” 3"
HOTO czeneﬂeﬁ CTeIleHb: 7 A \5 7 Tl 7) T
25 (2 w(g) ¢) =2
“ ; 6 = ; — . -~ - =
a)(5 ) 7 B) p B)(k) s
10. IIpencraBbTe 4acTHOE CTe- | g) 10%:5%=(10:5)*=2'=16;
meHell B BUJe CTEeIeHUW U Haii- - 5 )
IUTe ee 3HAUYCHNUE: 6) 21°: 7°=(21:7)"=3"=243;
4 : 4, 5 : 5. 10
a) 10*: 5% 0) 21°:7°; B)ZOIO:(@) _ 9101094,
) 20" 10 10
B

1010 °
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CremneHb MPOU3BEICHUS

11. ITpepcraBbTe B BHUAE WPO- | g) (3-5)3=33- 53
U3BEJeHUs CTEIeHel CTeleHb: | ) (3 q)®=3%-g?;

a)(3-5)% 6)(8-a)% B)(c-d)". | B) (c-d)'=c"-d".

12. ITpepcraBpTe mpousBese- | g) 0,5%-28=(0,5-2)*=1%=1;
HIe CTeleHell B BUJe CTENeHU 6) 25°- 0,4°= (25 0 4)3
U HaWguTe ee 3HAUEHIE:

=10°=1
a) 0,5°-2%  6) 25°-0,4% 0= 00? 2\
v 53
B) 3" - (g) . ») 3 3
3 =128.

YcraHOBHUTE COOTBETCTBUE MEXKY BBIPAKEHUAMU:

1) a™+a"; 2) (ab)"; 3) (@™ 4) a"-b"; 5) a*:b"; 6) a":a™ —
M UX CJIOBECHBIMH XapaKTEPUCTUKAMMU: a) CTEIEeHDb IIPOU3Be-
IeHus; 0) MPOMBBEJEHNE CTEIeHell C OAMHAKOBBIMU OCHOBA-
HUSIMU; B) IPOU3BEIEHUE CTEIleHell ¢ ONMHAKOBBLIMU IIOKAa3a-
TeJsIMU; T) CTeIeHb CTEeIeHU; 1) YaCTHOe CTeIlleHel ¢ oquHa-
KOBBIMU OCHOBaAHUAMU, e) YaCTHOE CTelleHel C OAMHAKOBBIMUI
MTOKAa3aTeJAMU.

S @ B

1.4. IlpounTaiiTe BbIpa)KeHUe, HA30BUTE OCHOBaHUE
U TIOKa3aTeJlb CTeleHU:

a) 6% 6) (2,4 B) a'%; r) (20)°.

1.5. Kakum nmeiicTBueM MOYKHO 3aMEHUTH ITPOU3BEIe-
HUe OAMHAKOBBIX MHOMKUTeJIeH? BLIIOJIHITE 5Ty 3aMeHY:

woss 0(2)(2) (2 (2 (1)
) 0,1-0,1-0,1-0,1.

1.6. 3anunure npousBefieHIe B BUJIEe CTEIIeHU; Ha30-
BUTE OCHOBaHNE U II0OKAa3aTeJb CTeIIeHN:

a)yd-d-d-d-d; 6) (2%) - (2%) - (2x) - (2x);

masaon 0 ()] ()
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1.7. Kakue MHOXHUTEJIU OYAYT B IIPOU3BEAEHNN, €CJIN
MIPUMEHUTH ompeneaeHne cremnenu? IlpeacraBbre B Buie
IIPOU3BENEeHNUS CTeIleHb:

a) 3% 6) a’; B) (-%)°;
r) (8b)°; ) (m—n)*% e) (c+d).

1.8. BeiOepure BhIpaKeHUsA, UMeIOIe BUJ CTEIIeHMU.
HasoBuTe ocHOBaHUe U MOKas3aTeJIb CTEIIEHU:
a) 8" 6) (—2y)"; B) 3 x°;
r) (a +b)% m) x° -y’ e) (17a).

1.9. 3anuiure B Bulie BbIPAKEHU:
a) 3 B mATOM cremeHu; 0) ceabMas crereHb umciaa 0,5;
B) a@ B CTeeHU m; T) IPou3BeleHre YucesJ ¢ U d B BOCh-
MO CTeIleHU; 1) 8 B IIEPBOU CTEIEHU; €) Ky0 CyMMBI UM~

ces x U y.
1.10. 3anumuTre B Buje crenenu umcia 10 umciio:
a) 1000; 6) 100 000; B) 10 000 000.

1.11. SanuninTe IpomusBeJieHNe B BUJEe CTEIIEHU C OC-
HOBaHUEM a:

a)a-a; 0)a‘a-a-a-a; B) a*a-a’.

1.12. IlpengcraBbTe B BHUJE CTEIEHHU YHCJIA 2 YICJIO:
a) 8; 0) 32; B) 64; r) 256.

HasoBuTe mokasareib CTENEHU.

1.13. HatinuTe 3HadyeHNe CTEIICHU:

a) 4% . 0) (—3)4;2 B) (—2)5;4
9 (2wl el
x) (0,5)°; 3) (—0,02)’; u) (-0,1)°.

1.14. VcnonsayiiTe ompeneieHUe CTEeIeHU U BbIULC-
JIUTe 3HAUeHN’e BhIPaKeHUd:
a) 4% 6) —4% B) (-4)%
r) 5% m) —5% e) (-5)°.
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1.15. CpaBHUTe 3HAUEHUSA BBIPAKEHUI:
a) -7 u 7 6) (-3)'° u 3'% B) 9* n —9%
r) (-1)?u 1; ) (-2)® u 8; e) (-0,6)’ u 0.
MoskHO JIM BBINIOJHATH CpPaBHEHNE, He BbIIIOJIHAN
BBIUMCJIEHUTI?

1.16. HatimuTe 3HaueHUe BbIPAKeHUS:

. 22, L(11)°. 4,
a) 7- 3% 6) 3 (15), B) -8 — 10%
23 1\2, L1 10V2, 01
D (-2) (155 m(3:11)5 e 600: 01"
1.17. Haiizure 3HaueHHne BhIpaskeHusa 100a® mpu:

a) a=2; 0) a =-0,5; B) a =10; r) a =-1.
1.18. Haiigure 3HaueHue BhIpaskeHusa b* — 8 mpu:
a)b=-1;  6)b=2; B) b=-0,1; r)bzé.
1.19. HafifuTe 3HaueHNe BhIpaskeHus m® — m” npu:
a)ym=>5;  0) m:—%; By m=-10; 1) m=-1.

1.20. Ucnosb3yiiTe CBOMCTBA CTEIIEHU UM IIPEeICTABbTe
B BHJe CTEIeHU IIPOM3BEeJeHNe CTEIIeHe:

a) 77 6) 10° - 10; B) a*- a’
r) (3b)* - (3b)'; m) 8"-8; e)c"-c.

1.21. SanumiuTe B BUJe CTEIEHU IPOU3BEICHIE:
a) x2x*x®; 6) mSm°m; B) 9°-97-9%-9,

1.22. IlpencraBbTe B BHIE IIPOU3BEICHUSA KaKUX-
aubo cremeHell ¢ OAMHAKOBLIMYI OCHOBAHUSMU CTEIIEHb:
a) 2% 6) a’; B) (2x)%.

CKOJIBKUMHU CIIOCOO0aMU MOXKHO 9TO CHEJATH?

1.23. IIpeacraBbTe cTeneHb a'’ B Buje NMPoOU3BeNeHUA
IBYX CTeleHel ¢ OQMHAKOBLIMU OCHOBAHUAMM, OJHA M3
KOTOPBLIX paBHa: a) a*; 6) a’; B) a’.

1.24. CpaBHUTe 3HAUEHUS BBIPAKEHUIM:

a) 6*- 6% u 6% 6) 7770 nu T8,
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1.25. IlpencraBbTe HMpPOU3BeNeHIIEe B BHUJIE CTEIEHU C
OCHOBAHUEM 2:

a) 22+ 24 6) 4 - 2° B) 27 8; r) 216 - 2.

1.26. IIpencraBbTe cTemeHb b’ AByMsaA cIocobaMu B
BU/JIe IIPOU3BEJAEHUA TPeX CTelleHell ¢ OQUHAKOBBIMU OC-
HOBaHUIMIU.

1.27. Kakoe CBOIICTBO MOYKHO MCIIOJIB30BATh, YTOOBI
IpeICTaBUTh YACTHOE CTemeHeldl B Buje cremneHu? Ilpu-
MEHHUTE 9TO CBOMCTBO:

a) 9'°: 9% 6) 0,3°:0,3% B) 5" : b;

r) a'?:a® m) x':x'? e) c’®:c.

1.28. IIpencraBbTe B BUJe YaCTHOIO KaKUX-Iu0OO cTe-
IeHel ¢ OAMHAKOBBIMU OCHOBAHUSAMU CTEIEHb:

a) 3% 0) b*; B) (3a)'; r) m'.

1.29. IIpencraBbTe cTemeHb b'2 B BUe YaCTHOTO ABYX
CTeleHell ¢ OMMHAKOBBIMM OCHOBAHUSIMM, OTHA 13 KOTO-
pBIX paBHA: a) b’; 6) b'’; B) b,

1.30. HaiiguTe 3HaueHne BbIPAXKEHUS:

9

a) 2°: 2°; 6) (5) :(0.5)";
B) 4,7 : 4,78, r) 10%: 10%;

- 0.0 8. 2\ (2 12,
1) (0,1 (0,1 o (52) :(52) ;
x) (-0,25)° : (-0,25)°; 3) (=0,3)"* : (-0,3)".

1.31. Beruuciure:

98 0,25 3%t.3° 915
8) gv 0) 027 B) —5v 20

1.32. IlpouuTaiiTe BhIpasKeHUe W IIPEICTABbBTE €T0 B
BHjle cTelleHU ¢ ocHoBaHueM 7: a) (7T4)?; 6) (79)'°; B) (7°)*.

1.33. IIpencraBbTe B BHIE CTEIIEHU C OCHOBAHUEM a
BBEIpasKeHHUe: a) (a%)’; 6) (@)% B) (@®)% 1) (@®°.
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1.34. CpaBHUTE 3HAUEHUSA BBIPAYKEHUN:
a) 3*- 3% u (3%9% 0) 4° - 4° u (4%)°.

1.35. IlpencraBbTe B BHUIE CTeIeHU C OCHOBaHUeM 2!
BeEIpaKeHme: a) 22%; 6) 2%%; B) 2°%; 1) 16°; m) 256.

Kakoe cBOHCTBO CTeIIeHU IIPUMEHSJIOCH?

1.36. ITpencraBbTe a’* B BUe cTelleHN C OCHOBAHUEM:
a) a’; 0) a®; B) a’; r) a'?.

1.37. CpaBHUTe 3HAUEHUS CTeIleHel, IIPeICTaBUB UX
B BUJe CTeleHeli ¢ OQMHAKOBBIMU OCHOBAHUSIMMU:

a) 9° u 27% 6) 810 u 45, B) 0,01° u 0,0012.

1.38. Yupocture BBIpasKeHNE C IIOMOIILI0O CBOIMCTB
CTEeTeH!:

a) (-12)%% 6) (-17))% B) (—(-a)")’.

1.39. IlpeacraBbTe B BHUE CTEIIEHW C OCHOBAHWEM @
BbIpasKeHue:

8) (@)’ - ' 6)at- @) B @)@
r) (@’a’)’; m) (ah)?:a’ e) a': (@)%
%) @) @5 9 @hid®s W@ @)
1.40. YapocTuTe BhIpasKeHUe:
bt (B%) b’ (b":0")*
— 1 06) 543 — s
a) b12 ) (b2 )3 ) (bﬁ)
1.41. HaiimuTe 3HAYeHNEe BLIPAKEHUI:
416 . 2511 . 314 . (34 )2 .
D) g RETTE B e
1257 2 64° - 32°
D 5 g5 N g s ®) 167 8"

1.42*, CpaBauTe uncaa 99 u 10%.
1.43. IIpounraiiTe BbIpasKeHHe M IIPEACTABbBTE CTe-
IIeHb B BHUJIe YACTHOI'O CTEIeHell:

a2 ol ®e2y ey
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1.44. Kakoe CBONMCTBO HYKHO HCIIOJIL30BATL MIJISA
3aIICH YaCTHOI'O CTEeIeHel B BUJE CTelleHU? SaluIlIuTe
YaCcTHOE CTelleHell B BUJE CTeIleHU:

) 3* . (3b)°
10*’ (2a)° "

1.45. IIpencraBbTe yacTHOE CTeIleHell B BUJIE CTelle-

HU U BBIYUCJINUTE:

26 . a? .
a) 7o B) Ve r)

3 5,26*
a) 30°: 3°; 6) O ; B) 15°: 7,5 r) 229
) ) 25° ) ) 52,6*
1.46. HatiguTe 3HaueHne BbIPAKeHU:
1004 65 . 75 (22 )3 . 75
a) ey ) —5 B) 5
25 21 14

1.47. IlpenacraBbTe cTeNeHb B BHUE IIPOU3BEIEHUSI
crenereii: a) (2-7)* 06) (ab)’; B) (-0,1-x)% 1) (2ab)*.
1.48. Berumcaure pammoHAJIbLHBIM CIIOCOOOM:
a) (5 - 10)% 6) (9 - 100)% B) (3 0,01)".

1.49. IlpencraBbTe IIpou3BeAeHUE CTeIeHeill B BUE
crenenu: a) 5%+ 3% 6) a't*; B) (-0,3)":5; 1) 3%°°°.

1.50. IIpencraBbTe Ipous3BeleHNE CTeleHell B BUIE
CTelleH! U HalAuTe 3HAUeHVe BhIPAKeHU:

7
a) 2°- 5% 6) 0,25° - 4 B (-1) -87;
4

r) 7*- (ﬁ) ; m) 0,8%-0,125°% e) (-12)* - 0,25°.

1.51. Hatimure 3HaUeHNEe BLIPAKEHU:

4

&) () - 27 6) (0,1)° - 10%;
B) (-0,125)° - 8'; r) (2,5)" - (0,4)".

1.52. IIpencraBbTe BhIpasKeHIE:

28 . 3¢

a) O B BHUJE CTeIIeHU C OCHOBaHUEM 4;

77 .25

) 5

B BHJ€ CTEIIeHN C OCHOBaHMEM 1.
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1.53. IlpencraBbTe BBIpaKeHUE B BHUIE CTEHEHU C
OCHOBAHNEM, PAaBHBIM HATYPAJIbHOMY UHCJIY:

a) 3™+ 9; 0) 3":3; B) (7" T; r) (3")°: 3%",
1.54. HalinuTe 3HaueHe BhIPAYKEHU:
10 8° -3¢ 100% - 1000°
14579? 0) — 5 B) — & i
25% -3 48 4°-125
1.55. YcraHoBUTE HMOPAJIOK AefICTBUII 1 BBEIUMCJIUTE:

DR o caroo:

2\° . (2Y 2, 9. 3\ . o5
9 (-3) (5) -8 D (-0,75)": (=) - 2"
9-10°
25%-14%°
1.57%. [lokamxute, 4YTO 3HAUEHUE BBIPA’KEHUA HE 3a-
BUCHUT OT 7:

a) 12n+2: 12n+1; 6)

1.56. HaiimuTe 3HaUeHNEe BLIPAKEHUA

32n+6.3n+1. (5n—1)2.53n+7
B) 55n+3

3371—2 ’

1.58%, JTokaxkuTe, 4TO 3HAUYEHNE BhIpaskeHus 9'° — 3%°
KpaTHo 24.

1.59%. JlokaskuTe, 4UYTO B3HAUEHWE BBbIPAKEHUA
2"+ 2"*1 4+ 2"*2 gpatHO 14 HpH TI060M HATYpPAJbHOM
3HAUEHUU 7.

1.60. NUcnonb3ys ommpeneeHne CTEIIeH!, 3allUIINTEe B
BHUJie CTEeIIeHU IIPOU3BeIeHMe:

a)T-7-7-T, 6) (‘%)(‘%)(‘%)
B)b-b-b-b-b; r) (2a —b)* (2a —b) - (2a - b).

HazoBuTe ocHOBaHWE M IIOKa3aTeJb CTEIIeHMU.

1.61. Ncnonb3ysa ompeneseHe CTeIIeHN, 3aIllUINNTe B
BUJle IPOU3BEIEHNUSA CTEIIEeHb:

a) 5% 6) m®; B) (-3y)"; r) (@-by.
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1.62. SanuinuTe B BuAe BLIPAKEHUA:

a) 13 B TpeThbeii crenenn; 6) BocbMas cremeHb uucia 0,3;
B) 2a B CTeNleHU n; T) KBaJApaT CYMMbI UHCeJ G U C;
II) X B TIEPBO#l CTEIeHU.

1.63. SanuiuTe B BUJE CTENEeHHN YHCJIA 3 YHCJIA:
a)9; 0) 27; B) 81; r) 243.

HasoBuTre mmokasareib CTENEHU.

1.64. Hatinure 3HaueHue CTEIIEHU:

a) 2% 6) (-10)%; B) (-3)°;
22wl o))
x) (0,6)% 3) (-0,11)% ) (-0,1)".

1.65. CpaBHUTe 3HAUEHUS BBIPAKEHUI, HE BBIMIOJ-
HsASI BBIUNCJICHUIHA:

a) 5% u —5% 6) 5% u (-5)%
B) -5 u (-5)% r) 22 u -2%
1) (<2 u 25 e) —2° u (2.

1.66. YcraHOBUTE MOPAMOK JEMCTBUII 1 HaWAUTE 3HA-
YyeHNe BbIPaKeHUs:

a) 5-2% 0) 567 : (-10)%;
6,0 1V (1)
B) —0,1°+9; r) ( E) (21) .
1.67. HaiinuTe sHauenue Boipaskenus 10a” — a® npu:
a) a=2; 6)a:—%;
B) a =-0,1; r) a =-1.

1.68. Kakoe CBOMCTBO HYKHO WMCIIOJIb30BaTh MIJd
3aMMCU IPOU3BeNeHNA cTeleneil B Buje crenenu? Ilpen-
CTaBbTe IIPOM3BEJEHNE CTEeIIeHell B BU/e CTEIIeHN:

a) 3*- 3% 6) 9°-9; B) b° - b%;
r) (2a)® - (2a)%; n) c’c'c?; e) a’a’a.
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1.69. IlpencraBbTe cTelleHb b'? B Bue NMpou3BefeHU
IBYX CTeleHell ¢ OMMHAKOBBLIMH OCHOBAHUSAMU, OLHA U3
KOTOPBIX PaBHA:

a) b 6) b'% B) b'l.

1.70. IIpexncraBbTe HmpoM3BeJeHNE B BHUJE CTEIIEHU C
ocuoBauuem 10:
a) 10°- 10%; 6) 100 - 107;
B) 10'%-1000; r) 10°- 100 - 10.

1.71. TlpemcraBbTe ABYyMs cIIocOOGaMU CTeleHb a® B
BU/JIe IIPOU3BENEHUS TPeX CTelleHell ¢ OQMHAKOBBIMU OC-
HOBaHUIMIU.

1.72. Hcmonb3ys CBOMCTBa CTeIleHUW, IIPeICTaBbTe
YaCcTHOE CTeIlleHell B BUJE CTeIleHU:

a) 71 TY 6) 1,6%:1,6% B) 7°:7;
r) a:a'; m) b': b°% e) x": x.

1.73. IlpencraBbTe B BUJe YACTHOIO KaKUX-IT10OO cTe-
IeHell ¢ OAMHAKOBLIMU OCHOBAHUSAMU CTEIIEHb:

a) 7% 0) a’.

1.74. Haiigure 3HaUueHUe BLIPAMKEHUA:

) 8°: 3", o (5] 025"
B) (-2,35)°: (-2,35)5 1) 0,2°:0,2'%
1\ 51\, 9.(1)?
n (21) :(27) 0 (0,5):(3) -
1.75. Beruucaure:
57 0’115 78 . 79 317
a) 57; 0) W; B) 7T; r) 3. g5

1.76. IIpencraBbTe B BHE CTEIIEHU C OCHOBAHHEM 3
BBIpaKeHIe:

a) (3% 6) (3% B) (3')% r) (3.
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1.77. IlpencTaBbTe B BHUJE CTelleHN C OCHOBaHUEM 52
BBIPaKeHUe:

a) 5'% 6) 5%%; B) 25% r) 625.
1.78. IIpexncraBbTe b'? B Bujle CTEIIeHU C OCHOBAHUEM:
a) b 0) b%; B) b*; r) b°.

1.79. VYupoctuTe BBIpasKeHHE C IIOMOIIBIO CBOMCTB
CTeleHu:
a) (1) 6) (-(-11)"? B) ((-3)°);
r) (-(-b)°)"; m) (—(-b)*); e) (-(-b)’)’.

1.80. IlpencraBbTe B BHUIE CTEIEHU C OCHOBAHUEM 4
BBIpasKeHue:

a) (a')° - a'% 6) a®- (@®)’; B) (@°)* - (@)’
r) (a*a’)’; 1) (@°)*: a’; e) a’”: (@)
w) @)P @ 9@ dY;  m @ a) @)

1.81. YopocTure BbIpaKeHIe:

s (c4 )2 R (c ) ct
a) T? 0) W; B) 70)25
1.82. HaiinuTe 3HaYeHUE BbIPAYKeHUS:
3%, 5% - (5%)° , 4 323 . 82
S T 7 A e T
1.83. IIpeacraBbTe cTEIIEHD B BI/€ YaCTHOI'O CTEIIeHeH:
2 5_ m 3, . 2.
a) (2) ,4 6) (™) B) (3 4)'%
2 .
D(22);  mOO;  od
1.84. 3anuniuTe B BUJE CTEIIEHN:
3® 7 b’
a) 478; 0) W; B) —-.

1.85. IlpencraBbTe UacTHOE CTENeHell B BHUAE CTelle-
HU U BBIYUCJINUTE:

5. 5. 26* | 5. 143, 37,22
a) 34°: 175 6) 5t B) 42° : 143 D S
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1.86. HaiinuTe 3HaueHe BbIPAYKEHUI:
30° . 30-8° 16%- 183
) 2°.15°° ) 126 ) 24%- 3% °
1.87. IIpeacraBbTe CTEeEeHD B BUIe IPOU3BEICHIS CTe-
TIeHen:
a) (8-9)% 6) (ab)’; B) (5- 1)
1) (-3a)’; m) (3xy)’; e) (-abe)’.

1.88. IlpencraBbTe IpPOM3BEIEHINE CTEIleHEell B BUIE
CTeIeHu:

a) T - 2% 6) m'n’; B) (-0,2)° - 7°; r) 7°a’b®.

1.89. IlpencraBbTe Ipou3Be[eHNE CTeleHell B BUE
CTelleH! 1 HalANUTe 3HAUEHHNE BhIPAXKEeHU:

a) 4% - 25%; 6) 0,2 5;
5
B) (—0,125)° - 8%; r) 18° (%) .
1.90. HatiguTe 3HaueHUe BbIPAYKEHUS:
5
a) (1) -8% 6) (~0,01)* - 100%; B) (0,25)° - 4",
12 , 78
1.91. IlpencraBbTe BBIpaKeHUE 2143 B BHUJE CTe-

IIeHU ¢ OCHOBaHUEM 4.
1.92%, JlokasKuTe, 4TO 3HAUEHUE BBIPAKEHUA He 3a-
BUCUT OT N:

a) 74n+8.7n+3. 6) (35n—1)3.33n+7.
757172 > 318}174 >
272n+5 . 15n+8
B) TgPnE r) gril.gnize

1.93*, Jloka:KuTe, UTO 3HAUEeHHe BhIpaskeHnd 8" — 2%
KpatHOo 18.

1.94%, JlokasKuTe, 4YTO IIpU JIOOOM HATypaJbHOM
3HAUeHUU 1 B3HaueHMe BbIpaskeHusa 3"+ 3"+ 3"+2
KpaTtHOo 13.
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1.95. Kakyo yacTs yaca COCTaBJSOT 12 MuH?
1.96. Pemure ypaBHEHUE 2% +x =0.

1.97. HaiimuTe 3HaYeHNe BbIPAKEHUI:

a) 7,863 + 72,4; 0) 37,3 — 4,507;
B) 0,027 - 73,6; r) 69:1,2.

1.98. KuysorpaMmm puca cTouT B MarasuHe 2 p. Ma-
rasuH ¢ 9.00 go 10.00 mesaeT CKUAKY BceM IIOKyIaTe-
JISIM Ha OIpefe/IeHHOe KOJMUYECTBO IPOIEHTOB OT I[eHbI
noxkynku. B 9.45 mokymare b 3aIjaTiil 3a KUJIOTPAMM
puca 1 p. 88 K. CKOJIBKO IIPOIEHTOB COCTABJAET YTPEH-
HAA cCKuarKa?

1.99. IlpencraBbTe APOOHL % B BHUIE OECATUYHON

apobu. MokHO a1 Ipo0h 15 IpeICTaBUTh B BUJE KO-

HEUYHOH JeCATHUYHON apobu?

1.100. Cpenu Bcex YeThIPEX3HAUHBIX UWCEJI, B 3AIIU-
CH KOTOPBIX Bce ITM(PHI Pa3InYHbI, BHIOpPaIu HanOOJIb-
Ilee ¥ HauMeHbIllee. UeMy paBHA CyMMa 3TUX UMCEJI?

§ 2. CreneHs C 1eJBIM IIOKa3aTeJIieM
M ee CBOMCTBA

1.101. BeiObepuTe mapy IpOTHBOMIOJIOMKHBIX UKCEJI:
a)41x1%; 6) 0,5 u 5; B) -7 u T.
1.102. 3anumnmmre ymncjo, oOpaTHOE UHCIIY:

. 1, . i
a) 6; 0) 7 B) 0,2; T) 26 .

1.103. HaiiguTre 3HaueHme BbIpaKeHUsA a — b mpu:
a)a=06; b=13; 0) a=-5; b=12;
B) a =—4; b=-10; ra=8; b=-5.
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OnHo M3 HaIIpaBJEHUI COBPEeMEHHON HayKM CBs3a-

HO C Pa3BUTHEM HAHOTEXHOJIOTHUI. ITU TEXHOJOTUU
MMO3BOJIAIOT CO3JaBaTh CTPYKTYPhl C HAHOYACTUIIAMMU.
Pasmeps! HaHouacTul nsmenaiorca ot 107° 1o 107° m.
Yro o3HaAUAIOT 9TH BhIpasKeHUdA? BbISCHEM, KaK ompe-
JeJIseTCs CTEIeHb C OTPUIIATEILHBIM IIOKA3aTeJIEM.

Onpe.qenel-me cTeneHn 4mcna
C HyneBbIM NoOKa3aTenem

Onpenenenne JIr000e yncsao a, He pas- 0

HOe HYJIIO, B HYJIeBOII CTEIEeHU PaBHO
eIVHUIIE.

PaccmoTpum uacTHOe IBYX CTeleHeill ¢ OgMHAKOBBI-
MU OCHOBaHUAMU (He PABHBIMU HYJII0) U OJMHAKOBBIMU

m

IoKas3aTeJAMN, HaIpuMep a—m. Ilo nmpaBuny neneHusa
a

m
IBYX paBHBIX BbIpaskeHmit < =1. Taxkum o6pasom,

m
m a

OHPGHEHEHME cTeneHn 4ymcna
C uesibiMm oTpuuaTesibHbIM NMokKa3aTteJsieM

Omnpenenenne | cronennio uncaa ¢ me-

ABIM OTPHIIATEIBHBIM IOKa3aTeJeM a" =1,
Ha3BIBAETCA UHCJIO, 06PATHOE CTEIeHN! a

C TeM ’Ke OCHOBAHHEM U IIPOTUBOIIO- a#0
JIO}KHBIM IIOKA3aTeeM.

Paccmorpum uacTHOe 1 , tme a#0 m n — Hary-
n
a

pajJbHOE YHCJIO. Hpe,Z[CTaBI/IM ypeyo 1 B Buge CTeIleHM:

_ 0 .1 a® _ o-n
1=a", Torna nonyunm: — = =a
a

=a".
n

a
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YT1006bI BBIYMCJINTH 3HAUCHHE CTEINEeHH C IIeJbIM
oTpHUIATEJbHBIM IIOKAa3aTeJeM, HYJHO:

@D HasBaTb OCHOBaHHE CTe-
IeHU.

@ Bamucarp uuciIo, eMy 00-
paTHOe, — HOBOe OCHOBAaHINE.
(® HasBaTb INoOKas3aTejb CTe-
HeHU.

@ HasBaTb 4YHCJIO0, €My IIPO-
THBOIOJIOYKHOE, U 3aIlHucaTh
ero B IIOKAas3aTesb CTEIeHU C
HOBBIM OCHOBaHUEM.

(® HaiiTu 3HaueHUe CTeIleHU
C IIOJIYYEHHBIM HATYyPaJIbHBIM
IoKasaTeJseM.

Beruucaure 573,
D 5 — ocHOBaHUe CTEIIeHH.

1
@)  ~ HOBOE OcHOBamHe.
® -3 — mokasareab cTe-
[IeHU.

@ 3 — mokasaTesb CTEIIEHH C
HOBBIM OCHOBAHMEM.

: 1% 1 1
w%JZf;f.
S 5 55 125

Hanpuwmep:
a1\ _ 1 _ 1, (2
3 _(3) ~ 3t T 81’ (5

- 3
-9 § - 18-t

2) 28 8

CreneHpb MOJIOKUTEIHLHOTO YHCJIA C JTIOOBIM I[eJIBIM
MoKa3aTejieM eCTh YHMCJIO IMOJOKHUTEJIbHOe.

Hanpuwmep:

5_ .5 _ 1
3°=243; 37 = 543

- s (3] -

“ 81’ \3

Crenenn OTPUIIATEJBHOI0O 4YMHCJia C YeTHBIM IIOKaA-
3aTrejJeM eCThb YHCJ0 IIOJOKHUTEeJIbHOEe, a C HeueT-

HBIM — OTpMIIaTEeJIbHOE€.

Hanpuwmep:

3) ~ 81’ 3

(_1)4 o (—l)_4=81; (-3)°=-243; (-3)°=———

1
243°

CBoMncTBa CTeneHu ¢ LenbiM nokKasarenem

A cremnmeHM C IEJBIM IIOKasaTeseM CIIpaBeIJINBbI
BCe IATH CBOMCTB CTEIIeHU C HAaTypPaJbHBIM IIOKa3aTeJjeM.
IlokaskeM OIHO M3 CBOMCTB CTEIEeHU C IIeJIbLIM MoKa3a-
TejieM (HampuMmep, mmepsoe). Ilycts a #0, p m ¢ — HaTy-
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pajJibHBIE YHCJAa,
_q J—

=a?

Ilo onpenenieHnI0 CTEIIEHU C
OTpUIIATeJbHBIM IOKa3aTeJIeM:

‘pzi, a’ =1 To IIpaBu-
a? a’
JYy YMHOKeHud apobeii a’a ™=
1.1 _ 1
Ca” 4’ afa’’

IIo cBoiicTBY cTeneHHu

TOrja —p #
IeJble OTPHUIlATEJILHBIE
ypcia. Ilokaskem, uto a”’a ™=

Hna a#0,
IEeJbIX M U N
l1.a"-a"=a™"",
2.a":a"=a""",
3. (@a™)"=a™".
Hma a#0; b#0,
I[eJIOTO N

4. (a:b)"=a":b",
5. (a*b)"=a"b".

c @Ec.nu a=z0,

HaTypaJbHBIM IIoKas3aTejeM 1 "
1 1 TO = = a
il rr IIo ompenene-

HHNUIO CTelleHn C IeJIbIM OT-

punmaTeJbHBIM IIOKa3aTeJIEM

=q Pt = a P,

+
aP‘I

Taxum obpasom, a’a‘=a™® 9,

@ Cremens umcia ¢ ImeJbIM IIOKa3aTeJieM

1. IlpencraBbTe B Buue creme-
HU:

a) ¢ ocHOBaHUeM 2 YmcJa:

8 4;2;1; = 1; L
27 47 8

1
0) c ocHOBaHUEM 3 yucsa:

1.1, 1

27;9; 3, 1; —5 —; .
39 27

a) 8=2% 4=2% 2=2'1=2%

122*1, l:2*2; l:2*3,
2 4 8

3 1\° 2
6) 27 = 3" = 3 ;9=38"=

BeruncieHue 3HaY€HUS CTEIIEHHU
C IIeJBbIM OTPHMIIATEJBbHBIM IIOKa3aTeJeM

2. Haligure 3HaueHMe CTEIIeHN
0,37,

2

3)*1:m: 1

— 3.
10

0,37" :(
3 3
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3. Brruncoure: a)(-3)2 = 1 __1,
2) (-3)% S
o(3)" of2)"- (32 -8

o _ -2 3
4. HafinuTe 3HaueHUe BhIpa (_3),3 N 672-<l) :(_l> N

-2
xernsa (-3)° +67 - (%) .

CBoiicTBA CTEIEeHH C IIE€JIBIM IIOKa3aTeJJIeM

5. IIpeacraBbTe BBIPQXKEHUE B | g) 520: 574. 57= 520 H+7_

BHE CTEIIeHN: =531,
a) 52°:5™-57; 6) (m'®)2-m*:m =
6) (m18)—2 . m20 : m—20. — m736+20 - (-20) — m4.
6. HaiizuTe 3HaueHme BBIpa- a) 1 -3*=81:
SKEeHU: 3™ 1\ ’
1 o) 4 (L) (2" =
a) Sj; ) 2 (=2)
5 47 (L) (_g) = (@) 2 (@) =
) 9 ((=2)". _ _glt.gt. g2 2_273=_l

8

Vcnonbsys onpenesieHne CTEIEHN C IIeJIBIM ITOKasaTejieM, 00b-

-3
scHuTe moueMy: a) 37°#-3% 6) (-3)7° #27T; B) (l> + 1

3 27"
1.104. IIpouuTaiiTe BBIpasKeHIE, HA30BUTE OCHOBA-
HUe U IIOKa3aTejb CTeIleHN’:

a) 75 6) (5,8); B) 137 r) (8a)™.

1.105. IIpeacraBbTe CTeIeHBL C IIEJILIM OTPHUIIATE]Ib-
HBIM IIOKasaTejeM B BUe APOOu:

a) 374 6) 27'% B) 87'; r)a’; x) (9n)~.
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1.106. IlpeacraBbTe ApPOOb B BHE CTEIEHU C IeJILIM
OTPUIATEJbHBIM IIOKa3aTeJjIeM:
Vgt Ogni Dy Dpi o Do
1.107. B KakKyio cTelleHb HaJ0 BO3BECTH YIC-
Jo 5, uTOOBI MONyuYuTh umcaa: 625; 125; 25; 5; 1;
1. 1. 1. 1,
5’ 257 1257 625
1.108. IlpencraBbTe B Bue cTeneHu ¢ ocHoBaHueM 10
yucaa: 10 000; 1000; 100; 10; 1; 0,1; 0,01; 0,001.
1.109. HaiimuTe 3HaueHMe CTEIEeHU W CPaBHUTE pe-
3ysabTar ¢ 1:

a) 27 o (3)5 e D (1)
2 () e) 0,17 ) 2,57 3) 0,2°%.

1.110. Pacnomoskure uncaa 7; 7% 7% 7° B mopanke
BosdpacTaHusa. MoKHO JII JaTh OTBET, He BBHITIOJIHASA BbI-
YuCJIEHn?

4
1.111. Pacnmososxure uuciaa 0,872 275 1; (%) B IIO-

panKe yObIBaHMS.
1.112. YcraHoBuTe HMOPANOK NEMCTBUI M BBIUMCJIUTE
3HAUCHNE BLIPAKEHUS:

a) 9-187; 6) —6 - 27%; B) 32-97;
-3
r) 51 +1072 m 4+ (%) ; e) 19°— 0,12,
1.113. CpaBHUTE c HyJIeM 3HAUEHUE CTEIleHU:
a) 57 6) 2,37% B) (-2)7 r) (1)
m (-1~ e) (-1)7% x) (-11)% 3) -13°.

1.114. VcnonbayiiTe ompeaesieHe CTEIeHU C IIeJIbIM
IIOKasaTejieM U CPABHUTE 3HAUEHUSA BLIPAYKEHUI:
a) -3 u (-3)% 0) -5 u (-5)%
B) —(-1)3 u (-1)% r) —5° u (-5)°.
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1.115. Boeruuciaure:
a) -107%; 0) —0,257%; B) (-3)%
-3, a2\ _91)\7?
) (-0,8)% n (-62) o (-21) .

1.116. YcraHOBUTE IOPAMOK AEMCTBUA M HaAWAUTE
3HAUEH!E BLIPAMKEHI:

a) (-10)7?-(0,2)% 6) —3*+37%

B) —2°3 — 107 r) (—‘;)_1 + 472

m) (-5) %+ (-2)% e) (-0,5)* — (-1)7;
) 10 — (=0,1)%; 8) -5 + 5% — (=T)°.

1.117. IlpuMeHHUTE CBOMCTBA CTEIEHU C IIEJBIM IIOKAa-
3aTejleM U IIPEJICTaBbTE BBIpAKE€HWE B BUJIE CTEIIEHU C
ocHOBaHHUEM y: a) y 2-y; 06) y2:y% B) (y)°.

1.118. IlpexncraBbTe BbIpaKeHUE B BUJE CTEIIEHU U
HaluTe ero 3HaUeHUe:

a) 3"-37% 6) 278 2% B) 49 - 773

r) 3:37% m) 16: 273 e) 10°:10*:10%
-3y-1. 1712, -2y-1,

) (57)7% D () ) oy

K) (8237 o) 257*:57 M) 67 (67)°:367".
1.119. BeiOepuTe CBOMCTBO CTEIIEeHU AJIS VIIPOIIEHUI
BBIUHMCJIEHUI Y IPUMEHUTE ero:

2473 6,57° . 5. 5.
a) ng; 0) 135’ B) 2757

-8
r) 3% (%) ; m) 0,1257° - 810 e) 0,27 0,57,
1.120. HaiiguTe, Bo CKOJIBKO pa3 ofHO u3 umucea 107
u 10? GoJbIlle APYTOTO.
1.121. IlpencraBbTe BhIpaKeHUe:

a) (3%)° - 27 B BuJe CTeleHU C OCHOBaHUEM 3;

B Bue crernenu ¢ ocaosaunueM 0,5.
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1.122. IlpexcTaBbTe CTelleHb a2 B BHe IIPOU3Be-
JIeHUs OBYX CTeleHell ¢ OJMHAKOBLIMU OCHOBAHUSIMU,
oIlHA 13 KOTOPBIX paBHa: a) a °; 6) a*'; B) a'.

1.123. IlpencraBbTe KAKUMU-IU00 ABYMS CIIocOOaMU
cTelleHb b ° B BU/e UACTHOTO JBYX CTelleHeil ¢ oJUHAKO-
BBIMU OCHOBAHUSIMU.

1.124. TIpencrasbTe ¢ '® B Bufie CTEIleHU ¢ OCHOBAHMEM:
a) ¢ 0) ¢ B) c; r) c'®.

1.125. IIpencraBbTe BhIpasKeHUE:

5, -8
a *a o
a) —— B BHJle CTelleHN C OCHOBaHWeM 4 U Haiigure
a

ero 3HaueHue Inpu a = 6;

-9
0) % B BHUJe CTeIlleHU C OCHOBaHMEM b U1 HauguTe
b?-b"°

ero 3HaueHuwe npu b = %
1.126. HaiinuTe 3HaueHNe BbIPAYKEHUI:
a) 4’ (-4 6) (-3)°:3°%
2\—4
B) (0,17 0 (-2,25)°((2))
m (-32)7:(0,57%)7% e) (-27-37%
674 . 679 (53 )—3
) —— =55 3) — = —=-
) _6712 ) (_5) 2 .5 5
1.127. IIlpencraBbTe BhIpaskeHUE %1 . % B BUJE CTe-
n n
TIeHY C OCHOBaHMEM 71 I HaliIUTe ero 3HaUeHue Ipu n = —2.
1.128. CpaBHUTe 3HAYEHU A BHIPAIKEHUI 7510 S
5-10* " 200
(x—3 . x—6 4
1.129. HaiinuTe 3HauYeHHEe BBIPAKEHUSA — o —
npu x =-0,5. x
1.130. HaiiguTe 3HaueHne BbIPAKEHU:
3%.53 67 81-6*-217°
a ———— 0) —— 13 B) ——
) 1573 ) 272 - 471 ) 147°
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(@?)?-(a®)?

1.131. IIpencraBbTe BEIpAKeHIE @) (@)" B BUJIE
CTeIleHU C OCHOBaHUEM d.
1.132. Beruucaure:
3)-2 ( 2)1, 1 _ 92, gyl
a) () —(1%) ; 0) 83 —-27-8)";
) (2 z ) ( )
-1 -2 -2
wel)' s () et o
2% -2 47277 - 2247
—} e .
o 4°* -10° ) 2
1.133. Beruucaunre:
22.5t.10°¢ ’.1—4. <102
a) - 53 074; 6) 5,3-10 735 0
27 -5°-10 10
A .(_ay1lT _ _a\-16
1.134*%, Beraucure: ¢ 3)79 (8) "
97 - 45
1.135%. YupocTure BhIpaKeHUe:
3—n+3 . 3—5n—2 15_n
&) — s ) oo et
3 3 )

1.136%. Hamigure uyacTHoe umcel a u b, eciau
a=38%(52%)2 7% ub=3 -5 7%

1.137. IlpencraBbTe n1poOb B BUJE CTEIEHU C IeJILIM
OTPHUIIATEJbHBIM IIOKa3aTeJIeM:

1 1 1 1 1
a . 6) —: B . r . 1
Vo Vg P D g A

Ha3szoBuTe ocHoBaHmMe 1 moKa3aTejb CTEIIleHU.

1.138. IIpeacraBbTe CTEmeHbL C IEJBIM OTPUIIATE]IH-
HBIM IIOKasaTeJjeM B BHue APOOI:

a) 573 6) 107%; B) 77;
) ¢ n) (4a); e) (ab)™.
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1.139. IlpenacraBbTe B BUE CTEIeHU C OCHOBaHIEM 4
yucja: 64; 16; 4; 1; i.1.1

4’ 16’ 64°
1.140. Brruucaure:
-3 -3
8) 37 o (2)5  m10Y D (1)
1
) (%) ; e) 0,017 x) 4,57 3) 0,372
1.141. Pacnosoxxure unciaa b; 55 573%; 5° B mopaake
yOBbIBaHUA.
1.142. Brruucaure:
a) 3. 72; 6) -2+ 57 B) 471+ 2%
4
r) 41 - 207 m -3+ (%) : e) 0,17 + 149,

1.143. BoimuminTe cTeneH’, 3HAYEHUsS KOTOPBIX II0-
JIOKUTEJLHBI:

a) 37 6) 3,47; B) (-8)% r) (-9)7

m) (1) e) (1) x) —6°; 3) (-7)°.
1.144. CpaBHUTE 3HAUYEHUS BBIPAKEHUII:

a) (7)°u -7 6) (-2)° u 27

B) —(-1)*u (-1 r) (-17)° u -17°.
1.145. Beruncanre:

a) -37% 6) 0,57 B) (-2)%

) (-0,2)% n (-23); e (-12) .

1.146. YcraHoBuUTe IOPAAOK MEeHCTBUN M HaWAUTE
3HAUEH!E BLIPAMKEHI:

a) —2°-473; 0) (-10)°- 5%
B (-2) +37 ) (-6)+(-3);
m) (-0,25)" — (-1)5; e) 1002+ (-0,01)2.

1.147. IIpuMeHUTEe CBOMCTBA CTEIEHHU C IIeJBbIM II0KAa-
saTenem: a) x - x7% 6) y® 1y B) (xO)
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1.148. HaiiguTe 3HaueHNe BbIPAYKEHU:

6
a) 57 5% 6)(2,4)°(22); ) 4-27%
r) 107° : 1073 ) 5:573 e) 3':3°: 37
) (57) 3 (1)) m) (0,1°);
2 3 ? ? ?
®) (79275 m) 100° : 107 M) 574 (57).
1.149. Beruuciure:
727, 1,3,
a) 182 0) 394’
B) 5273, r) 0,258 478,
1\ 13\, 6. (11)
w (17) -(1g) s 9157 (1)

1.150. HaiizuTe, BO CKOJIBKO pas ofHO u3 umcea 1073
u 10? MeHBIIIE ApyTOroO.

1.151. IlpencraBbTe BBIpasKEHUE:

a) (27%)® - 32 B Buje cTelleHU C OCHOBaHUEM 2;

)'-16

43
0) ( 0 B BuUje cremneHu ¢ ocuosauueM 0,25.

1.152. TIpencTaBbTe cTelleHb a 2° B Buje:

a) IpousBefleHNd ABYX CTelleHell ¢ OJUHAKOBBIMU OCHO-
BaHUAMU, OJHA U3 KOTOPBLIX pPaBHA a °;

0) 4aCTHOI'O JBYX CTeIlleHell C OAMHAKOBBIMU OCHOBAHU-
MU, OfHA U3 KOTOPBHIX paBHA a '%;

B) CTeIleHU C OCHOBaHMEM a’.

1.153. IIpencraBbTe BhIpasKeHIE:
-7, .2

a) —— B BHJle CTeIleHU ¢ OCHOBaHWeM C WM Haliure
c
ero 3HaueHue Inpu c = 4;
-6
0) % B BHJIe CTEIeHN C OCHOBAaHUWEM a4 U HaWOUTe
a ‘a
2

€ro 3HaueHue IIpu a — g
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1.154. HaiimuTe 3HaYeHNe BbIPAKeHUI:

a) (2)7%: 475 6) (16 - 27°)%
B) (—3615)5-(1%)4; r) (-10%)?:0,1°%
o (1) o fi otz
¥K) 77'7(_1;“)4); 3) 2(_3f,j)344 .
1.155. IIpeacraBbTe BhIpaKeHUE b% . = B BHUJIE CTe-

TIeHH ¢ OCHOBaHMEeM b 1 Halii1Te ero 3HaueHue npu b = —2.

m—38

1.156. HaiiguTe 3HaYeHUe BBIPAXKEHUA —3 —5
m-=(m™)

1
apu m = ——.
p 3
1.157. Haiigure 3HaueHUe BBIPAMKEHU:
R 1672 -27* 4-253-1477
a) &2 o) 02T, g 4B
12 6 35
“T\2 | (-3 4
1.158. IlpencraBbTe BBIpaKeHUE (xﬁ 21 (x_z )_3
BHUJE CTEeIeH! C OCHOBAHHEM X. CRENCE
1.159. Beruucaure:
2\72 4\! 1 1 1
2 (3) +(7) 5 0) 27 -37-6)
1 )72 -3 . -2 0 22.5%2 - 25
B) =] +6°:36°—-0,6; r ———
) (6 ) 1072

1.160. IIpeacraBbTe B BuAe CTEIeHU C OCHOBaHIEM 4
BeIpaskenue 167° - 16° - 6%1 -(277)B.
1.161. Brruuciaure:

22.31.67° 6) 71-10°-3-1077
24.35.61’ 107°°

1.162. HaiiguTe 3HaueHMNe BbIPAMKEHUS

-10
(—i) 647 -0,24-252 40,1257,

a)
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1.163%. YupocTuTe BBIpaKeHUE:
2—10n—2 7—n+2 .3—n—2

©) 21"

1.164%. HalinuTe mpousBeleHue uucea a u b, eciu
a=2-(5%)2- 71 nb=27-55.77

e
— O —

1.165. 3anuinuTte B rpammax 9 % KujorpaMmma.

a) 276}174 . 274n+1 ’

1.166. HaiiguTe 3HaueHNe BbIPAKEeHU:

2 3.
a)g+1§, 0)

’

2
7

oot i |0

3.2, 4
B) 7 11’ r) 9°

1.167. Haiinure mesumoe, ecau AeJUTeNbL paBeH 14,
HermoJIHOe uacTHoe 13, a octatok 11.

1.168. Paccrosaue me:xkay ropogamMu A u B Ha Kap-
Te paBHO 2,4 cM. CMOKeT Ji BeJIOCUIEIUCT JoOpaThCs
u3 ropojga A B ropon B 3a 1,5 u, ecsiu macmiTabd KapTbl
1:1000 000, a ckopocTs Besocuneaucra 14 %?

1.169. B xopsume rpuboHuka 90 rpubon. IlosioBu-
HY 9TUX T'pubOB COCTABJIAIOT 0Oejble M TOJAOCUHOBUKMU.
Cpenu HuUx OeabIX I'pubOB — TOJBKO OAHA TpeTh. Mo-
XOBHKOB B II0JITOPa pasa MeHbIIe, YeM IIOJOCUHOBUKOB,
ocTaJIbHBIe I'pubbl — moxdepe3oBUKH. a) CKOJIBKO IIOA-
0epe3oBUKOB HaxomauTcAa B KopaumHe? 0) Kakumx rpuboB
cobpauo 0oJibIlle BCero?

§ 3. CrarmapTHBIN BUI YHUCJIA
1.170. Breruucanre:

a) 258,63 :0,01;
0) 548 - 0,001.
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1.171. HaiiguTe 3HaueHNe BLIPAKEHUA:

a) 0,25-100 + 0,25 : 100;
6) 5,287 : 100 + 5,287 - 100.

1.172. HaiimuTe 3HaUYeHe BbIPAYKEHUI:
a) (0,001)2-10%; 6) 10 (0,01)™°.

IIpy u3yyeHUM pPA3JIMUYHBIX BEJMUYMH 4YacTO Tpely-
eTCs OIeHUTh MX 3HAUEHUs, YBUIETb, HACKOJBKO
3HaUYeHNe BeJIUUYMHBI BeJINKO WM MAJ0. OTO MOMKHO Cle-
JIaTh C IIOMOIIBIO 3allICH UYMCJIa B CTAHZAPTHOM BHUJE.
Hanpumep, CpPaBHUM Macey SemMn —
6000000000000 000000000000 xr u maccy Mapca —
640 000 000000 000000000000 xr. 9To mpore cpe-
JIaTh, €CJIM KaKJ0e U3 YMceJ IPEJCTABUTh B BUE IIPO-
nssegenua: 6 000000000 000000000 000000kr = 6 X
X 1000 000 000 000 000 000 000 000 kr=6-10** xr;
640 000 000 000 000 000 000 000 xr = 6,4 - 10*® kr. fc-
HO, uTO Macca 3emJju 0oJibille Macckl Mapca.
Banucu Buza 6 - 10%* u 6,4 - 10?® HaszpIBaIOT cTAHAAPT-
HBIM BHIOM YHCJIA.

Onpenenenue 3amnmcarb, Yuc-

b=a-10",
roe a OoJibllle
uJIu paBHO 1, HO
mensbIrne 10,

JIo b B cTaHIZApPTHOM BH/IE O3Ha-
yaeT MpPeACTAaBUTHL €ro B BHUJE
IIPOM3BEAeHUA YncIa d, KOTO-
poe OoJibllle MJaM PaBHO 1, HO

a n — 1eJoe
MeHbIIe 10, U cTemeHM dYuC-
YHCJIO.
ga 10 c¢ 1meJpIM IIOKa3aTeJeM.
n — TOPSIOK
ITOT TOKasaTeJb Ha3bIBAETCS
gucaa

mopAaAaTKOM 4UHucJja.

Hanpumep, uuciaa 5-10™ u 1,2547 102! 3zanuca-
HBI B cTaHmapTHoM Buze. Ilopamok umcaa 510" pa-
BeH 18, a mopamok umcia 1,2547 - 102! pasern —21.
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Yro0BI 3amucaTh YHCJIO B CTAHZAPTHOM BHE, IIO-
CTYIAIOT CJEIYIOIIUM 0O0pPa30M:

e ecJi uncgo 6oaspmre 10,
TO ero penar Ha 10" (me-
PEHOCAT 3aIlsTyI0 BJIEBO)
TaK, YTOOBLI B II€JIOIl YacTu
ObLIa TOJBKO OfHaA Itndpa
(He HYJb), W 3aIUCHIBAIOT
pou3BeJeHre IIOoJYUYeHHO-
ro umcya u 10"

® eCJM UHCJIIO MeEHbIIe
eIMHMIIBI, TO ero YMHOKa-
or Ha 10" (IepeHoCcAT 3a1rs-
TYIO0 BIIPaBO) TakK, UTOOBLI B
IeJIoli yacTu ObLiIa TOJIBKO
onHa mnuppa (He HYJIBL), U
3aNMCHIBAIOT IIPOU3BEIeHIE
moJryueHHoro uucyga u 107",

350 000 =
= (350 000 : 10%) - 10° =
= 3,5-10%
183,023 =
= (183,023 :10%) - 102 =
= 1,83023 - 10

0,000000052 =
= (0,000000052 X
X 10%)- 1078 =
=5,2+10%;
0,58702 = (0,58702 X
X 101107 =
= 5,8702- 10"

(&)

3anuchk 4yncia B CTAHTAPTHOM BU/IE

1. Kaxoe u3 uuceJ:

a) 40,5;

0) 405;

B) 0,0405;

r) 4,05 — wuMeeT cTaHZAPT-
HBIH Bux 4,05 10722

3amnuineM KasKIoe 13 Ulcel B
CTAHJAPTHOM BHUJE:

a) 40,5=4,05-10%;

6) 405 =4,05-10%

B) 0,0405=4,05-107%;

r) 4,05=4,05-10°.

Yucao B) mMeeT CTaHAAPTHBIN
Bug 4,05+ 1072,

ITopanok uucia

2. Kakoe 13 IIpousBeIeHUN:
a) 0,35:-1073;

6) 0,7-1072-10%

B) 0,33-107%;

r) 0,2-102 — gpiserca Hau-
MeHbIITUM?

IlpexcTaBEUM B CTaHAAPTHOM
BHUAEe M OIPEeNeJUM IOPALOK
yucJa:

a) 0,35-10%=3,5-10"-10%=
=3,5:10™", mopamox —4;
6)0,7-102-10°=7-10"" X
X102-10%=7-10° mopazoxk 0;
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B) 0,33:10%=3,3:10":103 =
=3,3:10™", mopamox —4;
r)0,2:10%=2-10"-10%=
=2-107, nopanox —3.
CpaBHUM [Ba 4YHCJIa HAUMEHb-
miero mopanka —4.

3,3:10%< 3,5-10*. HaumeHs-
IIee 4mcJo B).

0 1. BepHO i1, UTO IpHW 3aIHCH UKCJIa B CTAaHIAPTHOM BHIE:
a) ecaM 5TO YHMCIO IIeJIoe, TO HYKHO IIEPEHECTH 3aIATYIO
BJIeBO; 0) €CJIM 3TO UMCJIO APOOHOE, TO HYKHO IIePEeHECTH 3a-
MIATYI0 BIIPaBo?

2. Bepuo Jau yTBep:;KAeHUe: a) ueM OOJIbIlle MOPSAOK YUCJIa,
TeM OOJIBIIIE CAMO UMCJO; 0) ecau IOPSAOK YIcJa OTPUIla-
TeJbHBIH, TO W CaMO YKCJIO OTPUIlATEIbHOE; B) eCJu Hali-
TH NIPOU3BEJeHNe IBYX 4YMCes, 3alMCAHHBIX B CTAHIAPTHOM
BHUJE, TO OTBET OyJeT YMCJIOM, 3alIMCAHHBLIM B CTAHZAPTHOM
BHUJE; T) B CTAHIAPTHOM BUJE MOYKHO 3aIIMCaTh Ji000e UYmcao?

S @ —
1.173. BpiOepuTe umcia, mpefcTaBJIeHHbIE B CTaH-
JapTHOM BUJE:
a) 57 - 10%; 6) 0,023 -10°%; B) 4,5 10'%;
r) 1,067-107% m) 30-10% e) 0,7 -10%

1.174. HasoBuTe MHOPAJOK 4YMCJIa, IIPEICTaBJICHHOT'O
B CTaHJapTHOM BIE:

a) 3,2 - 10°% 6) 7,384 - 107%; B) 1,012 - 107",
1.175. 3anunnTe YncJjIo B CTAHZAPTHOM BHJE:
a) 480 000 000; 6) 0,00000214; B) 3504,8.

1.176. YueHble moJiaraioT, 4TO Bo3pacT Hailei Bce-
JeHHOU coctaBidger okosio 14 000 000 000 ner. 3amu-
IIUTEe 3TO YHCJIO B CTAHAAPTHOM BUE.

1.177. TlpexncraBbTe YMCJIO % B CTaHJIAPTHOM BIE.
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1.178. Bepro sm, urto uwmcaa 1,9-1073 5800 - 10°%
0,00217 - 107 samnmcansl B craHgapTHoM Bume? Ecinu
HEeT, TO 3aIIUIINUTE UX B CTAHAAPTHOM BU/E.

1.179. IlepeBemure 5 872 600 KM B METPLI 1 PE3YJIh-
TaT 3aIUIINATE B CTAHIAPTHOM BH/IE.

1.180. IlepeBemure 578 T B TOHHBI U Pe3yJIbTAT 3a-
MUIINTE B CTAHJAPTHOM BUJE.

1.181. B Tabiume mnpuBeJeHbI AaHHBIE 00 oObeme
BOJIBI B KPYHHEUIINX o3epax Bemapycu.

Oszepo Msaznens Hapousb CBupb CensiBa
Oo0Bem . . . ;
poxsr, m® | 1,02°10 7,1-10 1,043-10® | 9,48-10

a) B kakom m3 HUX HamMOOJbIITee KOJUUECTBO BOIBI?
0) B kKakmx o3epax o00BeM BOJAbI He IIPEBBLIIIIAET
102 500 000 m3?

1.182. Kax cpaBHUTL 4UYHCJa, IIPEACTaBJICHHBLIE B
CTaHJZAPTHOM Bue?

CpaBHute uncaa: a) 9,5687-10* u 1,06-10%;
6) 2,1-10™* u 3,235-107%; B) 5,23 - 10® u 5,061 - 108.

1.183. Ilpeacrasere unmcaa 0,56 -107°% 2300-107'7
0,053 -10™° B cTaHJAPTHOM BHEe U PACIOJOMKHUTE UX B
MOpsAAKe BO3PacTaHUA.

1.184. BpimoaHuTe AeiicTBUA 1 3aIIUIIINTE PE3yIbTaT
B CTaHJZAPTHOM BHJE:

a) (4,210 - (3- 10); 6) (7,2-107): (9 - 10").
1.185. IIpeacrasbre unciaa a =63 - 107, b=0,21 - 1072
B CTAaHJAPTHOM BHUje U HalfnTe 3HAUEHUe BBHIPAKEHU:

a) a+ b; 0) a — b; B) a - b; r) a:b.
1.186. BoIimmosnuTe OeMCTBUSA W 3aIUIINTE Pe3yJbTaT
B cragzapTaoM Buje (1,2 - 10°) - (4 - 10%%): (5 - 10*).
1.187. WsBectHo, uto a=32,4-10"; =0,9-10".
BriOepuTe HeBepHOE PaBEHCTBO:
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a) b*=8,1-107"% 6) a:b=3,6-10";
B) a-b=2,916 - 10°% r) bt = %-107.
1.188%. Vmpocrture BbIpakeHusa a+b; a—b; a-b;
a:b,ecima=6-10""'; b=3-10", rme n — 1eJI0€ YUCJIO.
1.189%. Ilopamok umucJja a paBeH 9, a IOPSAIOK UMC-
aa b paBern 11. Kakum Mo:KeT OBITH IIOPAJOK IIPOU3BE-

neHus ab?
- @ —

1.190. BriOepuTe u 3amUIINTE YMNCJO, IIPEACTaBJICH-
HOe B CTaHJAPTHOM BHUIE:

a) 0,3-107%; 6) 27 - 10°; B) 6,87 - 10"°.

1.191. EcTs Ju cpeiu JaHHBIX YKCEJ YMCJIO, IIOPs-
oK KoToporo paseH 4? Eciu ecTh, TO Ha30BUTE €r0:

a) 4 - 10% 6) 5,607 - 10%; B) 2,510
1.192. IIpencraBbTe YMCJIO B CTAaHIAPTHOM BIE:
a) 892 140 000; 6) 0,004507; B) 32 145,25.

1.193. EguHuna »oJuHLI B acTpoHOMHMuM — 1 map-
cek — mnpubamxrenHo paseH 30 857 000 000 000 xm.
3anuIminuTe 3TO YHCJIO B CTAHAAPTHOM BUJE.

1.194. Bepuo sm, uro unmciaa 2,86 :10* 300-107;
0,00458 - 10 zamucanbl B craHgaptHoM Bumge? Ecau
HeT, TO 3aIIUIINTE UX B CTAHIZAPTHOM BUJE.

1.195. IlepeBenuTe 435 11 B rpaMMBbI 11 Pe3yJILTAT 3a-
IIUAIIIKATE B CTAHJAPTHOM BH/IE.

1.196. IlepeBeaute 34 567 cM B KHJIOMETPhI U pe-
3yJIbTAT 3AIIUINNTE B CTAHZAPTHOM BIE.

1.197. IIpencrasbre uncaa 0,032 -107°% 5478107
0,79 -10° B craHZapTHOM BHJEe U PACIOJOKHUTE HUX B
mopsAaKe yObIBaHUA.

1.198. BrimmosnuTe IeMCTBUA U 3aNUIIUTE Pe3yJIbTaT
B CTAaHJAPTHOM BHU/E:

a) (3,6 -107°) - (4 - 10%; 6) (6,4 - 10'?) : (8 - 10').
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1.199%. Bbrumciaure: a+b; b—a; a*b; a:b, ecan
a=6,4-10" b=3,2:-103, u pe3yabTaThl BBIUUCJIEHUI
3alUINNATe B CTAHIAPTHOM BHIE.

1.200. Jletrom KujaorpaMm KJIYOHHKHU cTouT 2 pP. XO-
saika kynmiaa 1 kr 400 r knyoauku. Kakyio cgauy ona
TIOJTYYUT, 3AILJIATUB 5 P.?

1.201. Haiigure umcio, ecau 25 % ero pasusl 213.

1.202. Haiimure ynciio, Ha KOTOPOe HYKHO YMHOXKUTh
cymmy uwmces 4,2 u 3,8, 4TOOBI IMMOJIYYUTh UX PA3HOCTD.

IIpakTUyecrkasa MmaTemMaTuKa

1.203. BeITyCKHUKY YHUBEPCUTETA IIPEAJIOKUIN Pa-
00Ty ABe mpousBojacTBeHHBLIe (pupMbl: A 1 B. B Tabauie
MIpUBEIeH IOXOM 3TUX (PUPM II0 KBapTaJaM.

T'omoBoit moxon
dupma
I xBapran | II kBapraa | III kBapras | IV KBaprasn
A 4,1-10*p. | 12:10°p. [0,86:10° p.| 19-10° p.
B 0,69-10°p.| 5,1-10*p. | 25-10° p. |0,19-10° p.

Ha mpenyoskeHune kakour u3 (pUPM CTOUT COTJIACUTH-
cA BBITYCKHUKY, €CJIU OCTAJIbHBIE IIOKa3aTeJau ux pabdo-
ThI IO UTOraM I'oJa OSUHAKOBLIE?

1.204. Ilocme o06s3aTebHON YOOPKU IITKOJBHBIA
bacceiiH, mJmHA KOoToporo pasHa 2,5°:10° cm, mupu-
Ha — 1,6 - 10° c™, a rry6ura — 2 - 102 cM, He0OXOAMMO
HanoauHuTh Bogoil Ha 80 %. Byxmer su roroB Oacceiin K
ypory (puskyabTypbl B 10 u 15 MuH, ecau ero Hauajau
HaAmOJHATL Bo#oir B 5 u 00 MuH uepes3 TpyOy, IIPOMYCK-

3
Had CIOCOOHOCTH KOoTOpoit 130 M2
q
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1.205. [Ina uaMepeHUs1 PACCTOAHUUN MeKIy O0BeK-
Tamu B COJITHEUHOI CHCTeMe HCIIOJIL3YIOTCS CJIeAYIOIre
eIUHUIIBI:

® ACTPOHOMMUECKASA €NUHHIA — 3TO PACCTOSHNE OT
Semsu o Cosnna, passHoe 1,5+ 10% xm;

® CBETOBOM TOJf — OTO pPacCTOAHMNE, KOTOpoe Jyu
cBeTa IIPOXOAUT B BaKyyMe 3a OAUWH TIof, paBHoe 9,5 X
X 10'? M.

BeruncanTe, CKOJIBKO: a) aCTPOHOMUYECKUX €IUHUIL
B OZHOM CBETOBOM TIoay; 0) CYTOK IIOHaZOOHTCA JieTa-

TeJIBHOMY AaImmapary, CKopocTb Kotoporo 20000 X,
q

yTOoOBI HOOpaThesa mo Mapca, eciu paccTodgHHE OT 3eM-
au 7o Mapca B MOMEHT HPOTHMBOCTOAHUA (MaKCHUMAaJIb-
HOT'O cONMm:KeHuA 1aHer) paBHo 0,37 acTpOHOMUUYECKOM
eIUHUIIBI.

1.206. «<Hamo-» — mpucraBKa O 0003HAUEHUS OJI-
HOM MWJLJIMAPAHOI mojm uero-imbo. Hampumep, oxmu
HaHOMETP — MUJLINapAHas OOJIS MeT-
pa (1 am=10"° m). droga BUIITHU MeHb-
II1e 3eMHOI'0 IIIapa IIPMMEPHO BO CTOJIb-
KO pas, BO CKOJIbKO HAHOMETP MeHbIIIe
metpa. CpenHsas BUINIEHKa MMeeT IHa-
metp 1,3 cm (puc. 1). Openennre npu-
OJIMBUTEJILHO AUAMETP 3€eMHOT'0 IITapa B
Kujgomerpax. C IIOMOIILIO CIIPaBOYHOM
auTepaTypbl uiau VIHTepHeTa BBLIACHU-
Te, HACKOJBbKO IIOJYUYEHHBIN pPe3yiIb-
TaT OTJIMYAeTCs OT CPeTHEero amuaMeTrpa Puc. 1
3eMJIn.

1

o¢— — — =

IMuamMeTp MOJIEKYJbI BOJAbI IIPUOJIU3UTEJIHLHO PaBeH
0,3 HM. BOo CKOJIBKO pas amaMeTp MOJIEKYJIbI BOIbI
MeHbIIle AuamMeTpa 3eMJan?
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Hrorosaa camMooleHKa

Ilocie m3yyeHMsA 9TOM TJIABBI S JAOJIYKEH:

® 3HATH OIIPeJieJieHre CTeIleH! C HaTypPaJbHBIM IIO-
KasaTejeM, HYJEeBBIM IIOKasaTejieM, OTPUIlaTeIbHBIM
moKasaTeJieM;

® YMETh 3allMChIBATh YHCJIO B CTAaHAAPTHOM BHUIE U
OmpenesIsTh IMOPAN0K UMCTAa;

® yMeTh IIPUMEHATH OIIpeJiesieHre CTEeHU C IeJbIM
mokasaTejieM JJIs 3alHCH YHCJa B BUJE CTEIIeH!;

® 3HATH CBOMCTBA CTEIEHU C IeJBbIM IIOKa3aTejieM;

¢ YMeTh MCIIOJIb30BAaTh CBOICTBA CTEIeHU MOJIS BBI-
YnCcJeHUS 3HAUeHWN BBIPAKeHWI, YIPOIIEeHus BbIpa-
JKeHUM, cpaBHEeHUS 3HAUeHWI BbhIPaKeHUM.

1 npoBepsto CBOU 3HaAHUA

1. BriGepuTe BBIpasKeHUE, KOTOPOE MOXKHO IIPOYMU-
TaTh KaK «CEeMb B YETBEPTOI CTEIIeHU»:

a) 7-4; 6) %; B) 47; r) 74.
2. Ecau a® > a*, To uncao a MoKeT OBITH PABHO:
a) T; 6) %; B) —T; r) —%.

3. Uro o3HauaeT MpeACcTABUTL UHCJIO B CTAHAAPTHOM
Bujge? Brioepure samuck uncyaa 0,0000089 B crangapt-
HOM BHze: a) 0,89 -107%; 6) 8,910 B) 8,9-107".

4. Hcnonan3ys CBOMCTBa CTEIeHUN, HAWAUTEe BhIpaske-
HUe, 3HaueHne KOTOPOro He paBHO 1:

a) <51>5 . (i>5. 6) (24)2 . 23 . 210. B) 47 : 64.
3 16/’ ’ 16°
5. Pacmoso:xuTe B mOpsAKe BO3pacTaHUA YMCJA:
(-2,5)7"; (-2,5)%; (-2,5)'; (0,25)7; (0,25).

6. Kaxkue cBolicTBa MMeeT CTeIlleHb C IIeJBIM IIOKa-

3areseM? YCTAaHOBHUTE IOPSAMOK JEMCTBUI U YIIPOCTUTE
(a5 )72 . (a’13 )71

a7

BBIPasKeHe
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7. Vicioyib3ys CBOMCTBA CTEIIEHU C IeJLIM IIOKasaTe-

JIeM, BBIUHCJIUTE (—;>_10 <272 +0,27%-25% + 0,125,
24* - 6° - 12°
48° -3*-18 °

9. Kax mHatitu mopamok uwmciaa? Ilopamox uucia a
paBeH 12, a mopanok uuciaa b pasen 14. Kakum mozxer

8. Haiimure 3HaueHUEe BBIPAYKEHUS

OBITH TIOPAJOK YACTHOT'O bo
a
10. IIpexcraBeTe cymmy 2 - 16"+ 2"+ 8"+ 2** B Buje
CTeIleH! C OCHOBaHUEM 2.

YBJIeKaTeJbHasd MaTeMaTHKA

Uccnepyem, o6o6waem, aenaem BbiBOAbI

HccaemoBaTeanckoe 3amanue 1. a) Haiinure nadoOp-
MAaIl1IO O CAMBIX MaJIeHbKIX 1 CAMBIX OOJIbIIINX 3HAUECHN-
ax BeanuuH. CocTaBbTe TAOJUIIBI 3HAUCHUN 3TUX BEJIM-
Y1H, 3aII1CaB UX B CTaHAapTHOM Buje. 0) Mcronb3ys Hal-
IeHHYI0 MTH(POPMAaIINIo, COCTaBbTe KPOCCBOP/ AJIA APY3ei.

HccaenmoBaTeanckoe 3amanue 2. a) Haiigure nudop-
MaIl1IO O 3aII1CH CTelleHell urceJI B pa3INUHBIX CICTeMax
cuncaeHusd. 0) Ilpugymatite 11 Apys3ei 3afaHU I O 3aITU-
CU CTeleHell unces B Pa3JIMUHBIX CUCTEeMAaX CUMCJIeHU.

foToBMMCS K onuMnuagam

1. IsMeHUB IOJIOKEHUe
ONHOIt cnuuKu (puc. 2), mo- \/=. Hﬂ +\/Hﬂ
JIy4lTe BepHOe PaBeHCTBO. T

2. 3anwurmmurte yucyio 100
muppamu ot 1 mo 9, ugy-
UMK II0 BO3pacTalollleil XM COeSUMHEHHBIMU 3HAKaMU

netictBuii. CMosKeTe JI1 BBI ClleJaTh 3TO JIBYMS CIIOCO-
oamu?

Puc. 2



BbIPAXXEHUA U UX NMPEOBPA3SOBAHUA

§ 4. UncaoBble BRIPAKEHUS M BhIPAKEHUA
¢ mepeMeHHBIMH

. 2.1. Hatigure: a) cymmy uucena 12 u 3— 0) pa3HOCThH
qucesa 4g u 6,9; B) HpOI/ISBe,Z[eHI/Ie yucen —14,5

8 . 3
" oo ; T) YaCTHOE YmceJ 917 u 3.

@ Yucnosblie BblpaXeHUA

Paccmorpum sagzaun. 1) IIIKoIbHMKN B HOBOM IIapKe
4 mHa caykaJu IO (D JepeBbeB eyKeTHEBHO, a 3 OHSI —
mo 80 nepeBbeB. CKOJIBKO BCEro AEPEBLHEB IIOCATUJIN
IMTKOJBHUKY 3a 9TU IJHU? PellleHue aTo#l 3amauy IPUBO-
JIUT K BeIpaskeHuio 75 -4+ 80 - 3.

2) ABTOOYyC 11€71 3 U CO CKOPOCTBIO 56 XX, a morom,
4yTOOBI YJIOMKUTHCA B pacircaHue, OCTaBI_T_II/IeCH 4 4y nBU-

KM
raJjicd, YyBeJIn4duB CKOPOCTH Ha 6 — KaxkoBa IIPOTAMEH"

HOCTBh aBTOOycHOoro mapiipyrta? [Jjia perreHus 9Tou 3a-
Jlaul MOXKHO COCTaBUTH BbIpaskeHue 56 * 3 + (56 + 6) - 4.

IIpu perleHny pasAWYHBIX 3ajad IMOJYYalOT BbIpa-
JKeHUs, cofepsKalue Ymcja, sHaKU JeliCTBUil, CKOOKMU.
Takue BbIpa’KEHUS HA3BIBAIOT YHCJIOBBHIMH.

Yucaosbie
YucaoBoe BbIpaKeHHEe —
BBIPAsKEHHA COMEePsKaT:
9TO 3alNncCh, COCTaBJIEH-
Hasd U3 4Yuce 3HAKOB D
A ) I e 3HAKH IEeHCTBUIL;
IeiicTBUI U CKOOOK. T

Eciu B uncioBom BBIPpAKE€HNU BBIIIOJITHUTH HeﬁCTBHﬂ,
TO IIOJIYUHUTCA YMCJIO, KOTOPO€ Ha3bIBaeTCAd 3HAYEHHEM
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YHCJIOBOrO BhIpaskenus. Hampumep: 754 + 80 - 3 = 540;
540 — B3HaueHMe YINCJIOBOTO BbIpaKeHUs 704+ 80-3.

Yucimo 416 — 3HaueHHE YINCJIOBOTO BbIPAMKEHUS
56 + 3+ (56 + 6) * 4, mockoabKy 96 * 3+ (56 + 6) - 4 = 416.

Omnpenenenue

3HauyeHue YMCJI0BOIO BbhIPpAaKeHUaA —

9TO YMCJIO, MOJYUYeHHOE B PE3YyJIbTAaTe BBLINIOJHEHUA
YKasaHHbBIX B BLIPAKEHUU IeMCTBUI.

Bblpa)KEHVIﬂ C nNnepemMeHHbIMUA

Paccvorpum 3agauy. OouH KHJIOTPAMM T'PYII CTOUT
5 p., a KmjgorpamMm sA6J0K — y p. Yemy paBHa cTOU-
MOCTBH IBYX KHJIOTPAMMOB T'PYII M TPeX KUJIOIPaMMOB
s1070K BMecTe? Ilyist pellleHUs 3aJauyyd COCTABUM BhIpa-
sKeHme 2+ 5+ 3+ y. 9To BhIpakeHUe Ha3bIBaeTCsS BhIpa-
SKeHUEM C ITepeMeHHOM.

BreipaskeHue ¢ mepeMeHHBIMH — 3TO 3alNCh, COAEP-
JKaIas 4ymncJja, SHaKU JAeCTBUM, CKOOKMU, IepeMeH-
HbIe, 0003HaUeHHbIe OYKBaAMIH.

Eciu B BBIpaskeHue c Ie-
pPEMEHHBIMI BMECTO IlepeMeH-
HBIX TIIOJICTABUTHL WX 3HaAUe-

Bripasxxenusa c nepe-
MEHHBIMH COJEPKAT:

HUA — 4YWCJA, TO TOJYYHUTCH °qmeaa;
YLCJIOBOe  BBIpasKeHHe. Ero DELELIPLE o115
® CKOOKM;

3HaUeHVe Ha3bIBaeTcA 3Hade-
HUEM BBIPpAKeHUS C IepeMeH-
HBIMM TIpU JAHHBIX 3HAUEHUAX
IepeMeHHbBIX.

e IepeMeHHbIe, 000-
3HAUYEHHbIE OYyKBaMU

Ilpumep 1. HaiinuTe 3HaueHWE BBIPAKEHUS
1050 - m : 7 mpu m = 105.
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Pewenue. Eciu m=105, o 1050 —-m :7=1050 —
—105:7=1050 - 15=1035. Yucao 1035 — 3HaueHUE
TaHHOTO BhIpa:keHusa mpu m = 105.

O6nacTtb onpeaeneHns Bblipa)KeHUs
C NepemMeHHbIMU

Ecau B BeIpaskenme c mnepemenHoir 105 — 20 : (x — 3)
BMECTO X IIOJICTABUTH KaKoe-In00 umcyo (Hampumep, 2),
TO IOJYUYUTCSA 3HAUEHIE STOr0 BBIPAKEHUA IIpu X = 2,
OHO paBHO 125. A BOT IIOACTAHOBKA UMCJIA 3 IIPUBEAET
K BeIpaskeHuio 105 — 20 : 0, KoTopoe He MMeeT CMBLICJIA.
T'oBopAT, uTO umca0 3 He BXOAUT B 00JIACTh OoIpemesie-
HMA JaHHOI'O BBIPAXKEHUs C IePEeMeHHOI.

Onpenenenue | Ogracrpio onpeneenus BHIPAsKeHHs

C IMepeMEeHHbIMH HAa3bIBAIOT BCE€ 3HAUEHUA II€PEeMEH-
HBIX, IIPMU KOTOPBIX BBIPpaAKE€HNE MMeeT CMBICJI.

Y1001 HAWTH 00JIACTH OIpPEdeJIeHHUS BhIPAKEHUT
¢ IMepeMeHHbIMH, HYKHO:

1) ycTaHOBUTHL TOPANOK AEMCTBUII B BBIPAKEHUU C
repeMeHHbIMU;

2) sanmucaTrhb 00JaCTh OIIpeneaeHnA:

® eCJIU B BBIPAKEHUU HET NEeNCTBUS AeJIEHUA Ha BbI-
pa'KeHUs ¢ IEPeMEeHHBIMU, TO 00JIaCTh OIIPeNeJIEeHUA —
BCe UUCJIa;

® eCJIU B BhIPaKeHUU €CTh JeficTBUe JeJIeHUS Ha BbI-
pa'KeHUsl ¢ IepeMeHHBIMU, TO HYYKHO HCKJIIOUUTH Te
3HAUEHUA MEePEMEHHbBIX, IPU KOTOPBIX JeJIeHre He uMe-
eT CMBbICJIa.

Ilpumep 2. Hatigure 007acTh opesiesieHNs BbIpasKe-
HUA (4 +x) - 3x3+ 2.

Peurenue. 3HaueHme 3TOr0 BhIPAKEHUS MOYKHO HANTU
mpu J000OM 3HAUEHHUH IIEPEeMEHHOU X, TaK KaK Bce Jeli-
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CTBHSA B 9TOM BBIPDaAKEHMNM: CJIOKEeHNne, YMHOXeHre, BO3-
BeJeHNre B CTEIIEHDb C HATypPaJIbHBIM IIOKa3aTeJlIeM — BbI-
IIOJTHAIOTCA OJIA JIFO00OT0 3HAUEHU A HepeMeHHOﬁ. Ob6JacTh
OoIpegeJieHnusA 3TOI'O BbIPpasKe€Hrd — BCE€ 4ucJia.

Ilpumep 3. Hatimure 00sacTh onpenesieHus BbIpasKe-
HUA (4 + x) 1 (2 — x).

Peuwrerue. UYToObI BhIpasKeHNE MMEJIO CMbBICJ IIPU He-
KOTOPOM BHAUEHUW II€PEMEHHOI, T. €. YTOObI MOXKHO
OBLTIO HAWTH 3HAUEHNE BBIPAKEHUs, MOKHO IIOJICTABUThH
BMECTO X JII00oe UmcJio, Kpome umcjaa 2, TaK KakK IIoA-
CTAaHOBKA UMcJa 2 IIPUBOAUT K BhIpaskenuio 6 : 0, xorTo-
poe He mMeeT cMbicja. IIpu Bcex OCTAJBbHBIX 3HAUEHU-
X IIepPeMEeHHO! BhIpasKeHne MMeeT CMBICJI. SHAUUT, 00-
JacTh ompenesieHus BbIpaskeHus (4+x):(2—x) — aTo
Bce umcJja, Kpome 2.

@ YucoBble BHIPAKEHUA

1. Haiinure sHaueHWe BBIPA- | g) (1,27 +3,74)- 2,43 —

HEHU: -1,563:(3,72 - 1,92) =
a)(1,27+3,74)- 2,43 - =5,01-2,43-1,53:1,8=
-1,53: (3 72 - 1,92); = 12,1743 0,85=11,3243;
1 2 6) 5 _ <5 1. 3)
——4— (5 1= —)
0) 53 6 '3 2 3
5 1
6 43 ( )
5_41.,.5 41 _ 1
6 3 6 12 4

BripaskeHus ¢ nepeMeHHBIMU

2. Haiinure 3HaveHuWe BbIPA- | a)2q2—q:b*-3=2-16-
sxeHusa 2a°—a: b® - 3 npu: —4:(-22-3=382-4:4-3=
a)a=4, b=-2; =32-1-3=28;

6) a=-3, b=1. 6) 2a*—a:b*-3=

=2-9-(-3):1-3=18.
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O6sacTh ompeneeHnsT BIPAKEeHUA ¢ IIePeMeHHBIMHI

3. Haiimute oGOmacTh ompenme- | a) Tak Kak B BBIpa)KeHUU

JIeHUSA BbIPAXKEHUS: b®— b : (b — 3) BLIIOJIHAETCA Jeii-
a) b2—b:(b-3); cTBUe JeseHud Ha (b — 3), To
6) b2—b- (b - 3). 00J1acThIO OIIpe/iesIeHus JaHHO-

ro BBIpaKeHUA OyIyT Bce
yucJaa, KpoMme dYuncjaa 3, II0-
cKOJIBKY (b—3) He MOXKeT
OBITh PABHBIM HYJIIO.

0) Tak Kak B BBIPaAKEHUU
b’—~b-(b—3) Her pelicTBusa
IeJeHUsd Ha BBIPAYKEHU C IIe-
pPeMeHHBIMHU, TO 00JIacTh €ro
oIpesesieHNA — BCe YHCJIA.

e 1. Mo:keT Ji1 YKMCJI0OBOE BBIPAKEHIE COJAepP:KaTb: a) TOJbKO
yucJa 1 3HaK’ JefCTBU; 0) TOIBKO YKCJIa U CKOOKHU; B) TOJIb-
KO CKOOKM W 3HAKHU AENCTBUIi; T) TOJBKO umciaa?
2. MoxeT 11 BEIpasKeHue ¢ IePeMeHHBIMU COIePKaTh: a) TOJb-
KO umcja U IepeMeHHbIe; 0) TOJIbKO IepeMeHHbIe U CKOOKI;
B) TOJIBKO IIepeMeHHble M 3HaKH! JEWCTBUI; T') TOJBKO IIepe-
MeHHbIe?
3. Haiinure omubKy B yTBep:KAeHUN: «Kciiu BhIpaskeHue ¢ me-
PEMeHHOII COAEPKUT AelicTBUe AeJIeHIs, TO ero 00JIacThb OIIpe-
IeJeHUs — He BCe UHCJIa».

_@_

2.2. HatiguTe 3HaueHUe BLIPAKEHUA:

(=1 2). g1l Lgl).3.
a)4-(5§+2§), 6)(812+64) 3;
3.(_42).(_1). 2 _12.54).(_
B)7(43)< 2), r)(33 12 59)(2,5).
2.3. HalinuTe 3HaueHre BBIPAKEHUS:
a) -12,3+8,5 — 1,9; 6) —0,636: 0,6 + 0,6 - 0,1.

2.4. He BBIIOJIHSASA BBIUUCJIECHUN, CPABHUTE 3HAUCHIS
BBbIPaKeHUM:

a) 127: % u 127 - %; 6) 5,67 - (-1) u 5,67 : (<1);
B) —5*- 3 u (=5)*- 3; r) 0,3:0,2 u 0,3-0,2.
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2.5. YcraHOBHUTE MOPAJOK AEMCTBUII M HAWAUTE 3HA-
UyeHNe BbIPaKeHU:

2) 0,6 - % 4 (2% - 3%) :9,6;

2
2 1 3
0 (42 (13 )3
) 3 3 11
2.6. IlpugymaiiTe mpuMep UYNCJIOBOTO BbIPaXKEHUS,
COZIepsKalIller0 YeThIpe Pas3JIMUYHBLIX apuPMeTUUYeCKUX
JIercTBusA, 3HaueHue Kotoporo pasHo 10.
2.7. CocraBbTe BBIpAKEHUE IJIA PEelIeHts 3aJaun:
a) IIupuua mpamMoyroJbHOro ydactka semuau 10 m, a
nnuHa — x M. Haligure aamuy 3abopa, KOTOPBIM OIO-
POKeH y4acTOK.
0) IIIxoMbHUK BBIIIEJ W3 AOMAa B IIIKOJY M JBUTAJICSI CO

cxopocTsio 50 —~—. Tlo IyTH OH OCTAHOBWJICA U 2 MHUH

MHUH
MOJOKAAJI APYyra, ¢ KOTOPLIM OHM BMECTE IPOAOJIKUIJIN

OyTh C TOM Ke CKOpoCcThIo. Bcs mopora s3aHsaga ¢ MUH.
Kaxk manexo HaxoauTcs OOM OT IIIKOJIBI?

B) Yucio 18 meHbIle MCKOMOTO YHCJIa HAa @ JECATKOB.
Yemy paBHO MCKOMOE UUCJIO?

2.8. IlpupgymatiiTe 3amaudy, OJd PeIleHUs KOTOPOii
HYXHO COCTaBUTH BbIpaKeHUeE:

a)3:-10+4-a; 0) 8-x—12.

2.9. IIpounTaiiTe BbIpaKeHIE:
a)a-b; 0) 2 (x—y);
B) (a+b):5; r) (n—m)?.

2.10. SanuinuTe B BUJle BhIPAXKEHU C IIepeMEeHHBIMU:
a) mosrycymMma uuces 8 u a; 0) mpousBenenue uucaa 12 u
pasHOCTU UmceI a U b; B) pa3HOCTH KBaAPATOB UMcesI a U b.
IIpugymaiiTe Tpu APYruxX BBIpasKeHUA C ABYMA Iiepe-
MEHHBIMU U IIPOUYHTANTE UX.
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2.11. 3anumure cyMMYy, PasHOCTb, IIPOMU3BEIEHUE U
YacTHOE BBIPaKeHUi ¢ mepeMeHHbIMHU (¢ + b) u (a — d).

2.12. HaiiguTe 3HaueHVe BBIPAKECHUS:
a) la+1opua=4;a=0;a=-3;
0) 15— 2b pu b =6; b = —0,5; b = 17,5.

MoryT nu cpeam B3HaAUeHUU AAaHHBIX BBIPAMKEHUN
OKasaTbCs paBHBIE?

2.13. Haiifure 3HaueHUe BBIPA’KEHUA X — Y, €CIIN:
a) x =0, y=-1,8; 6)x=—8,y=%'
Mo:xer Ju 3HaueHHE JAaHHOTO BbIPAKeHHUs OBITH PaB-
HBIM HYJIIO?

2.14. Haiinure 3sHaueHue BoIpaskeHus 0,25m — n® npu:

a)m=28, n=-5; 6)m=10,n:%.

IIpu xakmx He paBHBIX MeKAY COO0OM m UM n 3HaUe-
HUe JaHHOTO BBIPAKEHUS PABHO HYJIIO?

2.15. CpaBHuTe 3HaUueHUA BBIpaskeHUit 3x — 7(x + 2)
u Bx—Tx+2 npu x = —1.

2.16. Haiizure sHaueHus BbIpaskeHmit 0,4x; —x u
0,9 :x opu x = —0,3 1 pacmosoKuUTe MOJyUYeHHEIe 3Ha-
YeHUA B MOPAIKe YOLIBAHUS.

2.17. I3 maHHBIX YKCJIOBBIX BBLIPAKEHUI BLIOEpHUTE
BBIpa’KeHle, He MMelollee CMbICIa:

a) (L - 0,5)2; 6) (-7): (0,75 - 3); B) (-3)°+3.
2.18. Haiinure o0sacTh ompeneeHns BbIPasKeHUsI:
a) x*— 2x + 6; 0) (x —8):3; B) 12 : (x — 4).

2.19. BeisicHuTe, CyIeCTBYeT JI 3HAUEHWEe IIepEeMeH-
HOII, TP KOTOPOM BBIPa’KeHHe He MMeeT CMbICJa:

a) 2x : (x — 6); 0) 3—8:x; B) (x —7): (2x + 8).
Ecau cyiectByeT, TO HaliguTe ero.
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2.20. IlpugymaiiTe mpuMep BbIPA’KEHUS C IIepEeMeH-
HOI1, 00JIACTBHIO OIPeIeIeHNA KOTOPOro ABJISIOTCS: a) Bce

yucsa; 0) Bce umciia, Kpome —9.

2.21. HatizuTe 110 Tpu IIapbl 3HAUEHUN IIePeMEeHHBIX,
IIpu KOTOPBIX HE MMEEeT CMbLICJIa BbIpaKeHNe:

a) 8:(a—0b); 0) (12a +b) : (a + 3b).

2.22% MokHO JM HAWTH 3HAUeHHE BbIPAYKEHUS
(b—a): 2, ecnu a —b=-5? Eciiu Mo:kHO, TO HAlii1TE €T0.

2.23%, Hamgure 00J1acTh OIpeeeHs BhIPAKeHU:
aA)(x—-4):(x+2)—-T:x;
0) 2x*—x:(2x—-1)+1:(4—x).

2.24%, TlpuBenuTe IpuMep BbIPAXKEHUSA C IBYyMdA IIe-
pEMEHHBIMU, O0JIaCTHIO OIpefieJIeHNA KOTOPOIr'o SABJIA-
IOTCS BCe YMCJIAa, KPOME IIPOTUBOIIOJIOKHBIX 3HAUEHUU
nepeMeHHBIX.

S @ —

2.25. YcraHOBUTE NMOPAJOK NEHCTBUM 1 HAWINUTE 3HA-
yeHUe BbIPpAKeHU:

R

9 (e (2556 (2d-8815)(8])
2.26. Haiinure 3HaueHe BbIPAKEHU:

a) -16,2 + 9,5 — 3,4; 6) -7,14:0,7+ 120 - 0,01.

2.27. IlpugymaiiTe IIpuMep YICJIOBOT'O BBIPAKEHUS,
COIEpPKAIIeT0 YeThIpe PAa3JIUUYHBIX apupMeTuIecKuxX
JIeficTBUsI, 3HAUEHNEe KOTOPOro paBHO 1.

2.28. CocTaBbTe BBIpaKeHUE IJIs PEIeHUs 3aJauu:
a) /IBe cTOpOHBI TpeyroJbHMKA PaBHBI 5 ¢cM u 8 cM,
a TpeTbs CTOPOHA — X cM. HaligumTe mepumerp Tpe-
YIOJIbHUKA.
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0) W3 mByxX TOpPOIOB OJHOBPEMEHHO HABCTPEUY OPYT
IPyry Bblexaam aBa aBToMoOuasaA. CKOpPOCTH IIEPBOTO
aBromoGmaa — 80 *F, a Broporo — 90 = TIpora-
JKEeHHOCTh JOPOTM MeXKAy ropomzaMu S KM. Uepes Kakoe
BpeMs aBTOMOOWMJIV BCTPETATCA?

2.29. IlpugymaiiTe 3amauy, AJIs PeHIeHUs KOTOPOM
HYXHO COCTaBUTH BbIpaskenue 5-b—2- 7.

2.30. SanuinuTe B BUie BBIPAXKEeHUA C IIepeMeHHbIMU:

a) yTpoeHHasd Pas3HOCTb Yucesa ( U a;
0) HuacTHOE OT JIeJIEHUsS CYMMBbI urces a 1 b Ha uucso 15;
B) KBaJpaT CyMMBbI umnces a u b.

2.31. Haligure 3HaueHUe BbIpaskeHUsaA 8x —3 Ipu
x=2;x=0; x =-1.

2.32. Hatimure 3sHaueHue BbIpaskKeHus 2a + b mpu:

a)a=0,1,b= —%; 6)a=-1,5 b=-3.

ITon6epuTe mBe mapbl HE PaBHBIX MeKIy co0Oil 3Ha-
UYeHUI TepeMeHHBIX, IIPU KOTOPBIX 3HAUEHUE TAaHHOI'O
BBIPAKEHUA PABHO HYJIIO.

2.33. Haiinure 3HaueHUe BeIpaskeHusa m® — 0,3n npu:
aym=-2, n=2,5; 06) m =10, n = -10.

2.34. CpaBHuTe 3HaueHUs BbIpaskeHuul 2a(a—1) u
2a—(a—-1) mpu a = —4.

2.35. Haiinure 3HaueHus BeIpaskeHuili 0,7a; —a’® u
0,8:a ipu a = —0,4 1 pacHmoIOKUTEe IIOJYyUeHHbIe 3HA-
YeHUs B MOPSAJAKEe BO3pPACTaHUSI.

2.36. HaiimuTe objacTh onpeneeHnss BbIPpaKeHM:
a) 8x — x* + 2; 0)(b+x):9; B) (x —4): (x+ 7).

2.37. Hatinure, Tpy KaKWX 3HAYEHUAX IIEPEeMEHHOM
BBIPasKeHIe He mMeeT CMBICJIA:

a) 2x+5):(x—3); 0)6:x+12; B) (x+1):(2x+5).
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2.38. IlpugymaiiTe mpuMep BbIPA’KEHUS C IIepPEeMeH-
HOI1, 00JIACTBHIO OIIPeeIeHNA KOTOPOTro ABJISIOTCS: a) Bce
yucJa, kpome 7,4; 0) Bce umcyaa, Kpome —8.

2.39%. NsBecTHO, uTO X —Yy = 2. Haiinure 3HaueHue
BEIpaskeHus (y — x)°.

S —

2.40. Yucmao 204 mpencraBbTe B BHAE CYMMbI Tpex
cjaraeMbIX m, n u k TakK, 4ToObl m:n:k=3:5:4.

2.41. Pemure ypaBHenue (x —0,3) * 3,8 = 0,38.

2.42. YenyramMu OBYX COTOBBIX OIIEPATOPOB ITOJIB30-
BAJIOCh OLMHAKOBOE 4MCJIO a00HEeHTOB. Yepes roj 4mcio
a00HEHTOB IIepBOro omeparopa yBeaunumnaochk Ha 100 %,
a BTOporo — B 2 pasa. ¥ KaKoOro COTOBOr'O oleparopa
a0oOHEeHTOB cTaJjo 00JabIIe?

§ 5. TosxkmecTBoO

2.43. Beruucaure Hanbosee yaoOHBIM CIIOCOOOM:

a) 0,25 - 2,56 - 4; 0) 3,567 -0,3 - 0,567 - 0,3.
2.44. CpaBHuTe 3HaueHUs BbIpaskeHuii 2(a—3) mu
2a — 6 npu: a) a = 5; 0) a = —1; B)a=0.
@ TO)KAECTBEHHO paBHbI€ BblpaXeHusd
Haiinem sHaueHus BuIpaskeHUH 7x + 2x u 9x mpu:
a) x = —1; 0) x = 0; B)x:%.

Tomyunm: a) Tx+2x = 7+ (1) + 2+ (<1) = —-7—2 = -9
n 9x = 9-(-1) = -9;

6) Tx+2x=7-0+2-0=0u9x=9-0 = 0;
— ol -l:z g:g:
B) Tx+2x=7--+2-1=1+2-3-3

n9x =91+ =3,
3
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3aMeTuM, YTO NP Pas3JINYHBIX 3HAYEHUAX IE€peMeH-
HOUM 3HAUEHWA STUX BBIPAKEHUI PaBHBI. ITU BBIPAKe-
HUsA OyAyT NPUHUMATH PaBHBIE

3HAQUYEeHUdA W [Ipu APyrux 3Ha- TowxmecTBeHHO
YeHUAX IIePpeMeHHBbIX, TaK KakK PaBHbIE
BBIPaKeHUsd

Tx + 2x = (7 + 2)x =9x o pacupe-
JIeJINTeJILHOMY 3aKOHY YMHOKe- | @+ 4 wun 4+ta;
HUS OTHOCHTEJIBHO ClOKeHua. |a°7 mu T-a;
Taxkue BbIpaskeHUA Ha3bIBAIOT a’ u ara-a
TOKIECTBEHHO PABHBIMM.

Hampumep, ToXKAeCTBEHHO PaBHBIMHU SBJISAIOTCA BbBI-
paxenusi: a+(b+8) u (a+b)+8; 5(bc) u (5b)c; 3(b +¢)
u 3b+ 3c, — TaK KaK OHU BBLIPAKalOT CBOMCTBA JAeHCT-
BUUA YMHOKEHUSA U CJIOKEHU.

Onpenenenue

IIBa BbIpaskeHUs HA3bIBAIOTCSI TOMK-
J€CTBEHHO PAaBHBIMM, €CJM OHHI IIPUHMMAIOT OZUHA-
KOBBI€ 3HAUEHHUSA IPU BCEX 3HAUCHUAX IEepPeMeHHBIX
13 UX 00IIel obJacTu onpeneeHnsd.

Oo61eit 00JIaCTHIO ONpeIeJIeHUA IBYX BhIPaKeHUI
HA3bIBAIOT BCE 3HAUEHUS IIePEMEHHbBIX, IIPU KOTOPHIX
MMEIOT CMbBICJI ¥ IIePBOE 1 BTOPOE BBIPAYKEHN.

ToxpecTBO

Me:xay TOKIECTBEHHO PaABHBIMU BBIPAKEHUAMU
OOBIUHO CTaBAT 3HAK paBeHCTBa, T. e. a(b8)=(ab)8;
a+(b+8)=(@+b)+8;a(b+ 8)=ab+ 8a. Takue paBeH-
CTBa HA3bIBAIOT TOKIECTBAMM.

Omnpenenenne ToskTecTBOM TosxpecTsa
HA3bIBAIOT PaBEHCTBO [IBYX a+3=38+a;
TOKJIECTBEHHO PAaBHBIX BBI- b-5=5-b;
pasKeHUit. mt=m-m-m-m
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Hampumep, paBeHcTBo 12+ 3 * x = 36x ABIAECTCA TOXK-

a 2
T:a
a

AJIdA BCeX UmceJi, KpoMe HYJIA.

AJ€CTBOM. PaBencTBO ABJIAETCA TOXKIAECCTBOM

ToxxpecTBeHHble Npeo6pa3oBaHUs BbipaXKeHUN

B mpumepe 123+ x=36x MBI OHO BBIpasKeHUe 3a-
MEHWUJIN APYTUM, TOXKIECTBEHHO PaBHBIM €My, T. €. BbI-
MOJHUJIA TOSKJECTBEHHBIE IIPeodpa3oBaHus.

Onpenenenue

To:xmecTBeHHBIE

nmpeodOpa3oBaHUA
3x+2x = bx
(3aKOH YMHOMKEHU )
x8 . xlO — x—2
(CBOMICTBO CTENEHN)

To:xmecTBeHHBIM ITpeodpa-
30BaHHEM BbIpAKeHUs Ha-
3bIBaeTCA 3aMeHa OIHOTO
BBIPAKEHUSA APYTUM, TOXK-
JIIECTBEHHO PaBHBIM €MY.

Hanpumep, a(b—-c+d)=ab—-ac+ad — ToxgecT-
BEeHHBbIe IIPe0o0pa30BAHUSA BBLIMIOJHEHHI HA OCHOBAHUU
pacIpeeInTeIbHOI0 3aKOHA YMHOMKEHI,;

3-x? - x*=3x% — To)kmecTBeHHBIe NPEOOPA3OBAHUA
BBITIOJTHEHbI HA OCHOBAHUM CBOIICTBA CTeIeHU C HATy-
paJIbHBIM ITOKa3aTeseM.

@ TO?IC].'[eCTBeHHO PaBHBIE€ BbIPAKEHHUA

1. fIBnsAroTCA U TOMKIECTBEH-
HO PABHBLIMU BBIPAMKEHU:
a)a-bub-a;

6)a‘bub-a?

a) Bripaskenus a — b u b — a He
SABJIAIOTCA TOYKJECTBEHHO PaB-
HBIMU, TaK Kak b—a=-(a-"b),
T. €. OpU JIOOBIX HEPaBHBIX
3HAUEHUAX a U b maHHBIE BBI-
pasKeHUs TPUHUMAIOT IPOTHU-
BOIIOJIOKHBIE 3HAUEHUS.

0) Bripaskenuss a*b u b+ a AB-
JISTIOTCS TOYKIECTBEHHO PaBHBI-
MU HAa OCHOBAHUU TI€PEMECTH-
TeJIbHOTO 3aKOHA YMHOKEHU .
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TosxmecTBO

2. fIBnsierca M paBEHCTBO
TOKJECTBOM:
a)a"-a"=a%

o= (5]

B) a+a= 2a*?

a) Pasencrso a"-a™" = a° aB-
JIETCSA TOXKIECTBOM COIJIACHO
CBOICTBY YMHOMKEHUSA CTeIle-
Hell ¢ OJWMHAKOBLIMHI OCHOBA-
HUSIMMH.

6) PaBerctBO a":b"= (%) AB-

JIeTCsI TOMKIECTBOM IIO CBOII-
CTBY CTEIIeHU YacCTHOTO.

B) PasencTBo a + a = 2a® He aB-
JIETCS TOYKIECTBOM, TaK KaK
a+a=2a.

ToskaecTBeHHBbIE MPE0OPa30BaHUA BbhIPAKEHUIH

3. fAABnserca nu mpeobpasoBa-
HUE TOXIAECTBEHHBIM:

a) 4x — 3x = x;

6) a’-a’=a%

B) —(x +2)*=(x — 2)*?

a) IIpeobpasoBanue 4x—3x=x
SIBJIAETCS TOMKIECTBEHHBIM Ha
OCHOBAHUM pacCIpemeInuTesb-
HOTO 3aKOHA YMHOMKEHUS.

6) IIpeo6pasoBarue a’-a”=a’
SABJSETCS TOKIECTBEHHBIM Ha
OCHOBAHUU CBOMCTBA YMHOKe-
HUSA CTEeIeHEeN ¢ OMUHAKOBBIMU
OCHOBAHUAMU.

B) Y0eauThCs, YTO IIpeobpaso-
BaHUe BBIpAKeHUS —(x +2)°=
=(x—-2)? He ABIAETCA TOXK-
JIeCTBEHHBIM, MOKHO, IIOJCTa-
BUB B JIEBYIO U IIPABYIO0 YaCTHU
paBeHCTBa Kakue-ambo 3Haue-
HUsA nepeMeHHbIX. Hampumep,
mpu x =2z =1 moayuyum HeBep-
Hoe paBeHCTBO —4 =0.

4. BBIIOJIHUTE TOMKIECTBEHHOE

mpeoOpasoBaHmue, IIPUMEHUB
3aKOHBI YMHOMKEHUA:
a) 4x(-3,5);

0) 4,5x—3,5x + 9x.

a) 4x(-3,5) =4(-3,5)x =—14x;
6)4,5x—3,5x+9x =
=(4,5-3,5+9)x=10x.
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1. Eciim MeXAy IBYyMsI BBIPAMKEHHSIMI CTOUT 3HAK « = »,
TO ABJIAETCS JIX TAKOE PABEHCTBO TOXKIECTBOM?

2. Ecsiv B pesyJsbTarTe TOKJIECTBEHHBIX IIPe0OpasoBaHUI OJ-
HOT'O BRIPAKEHUS IIOJYUYUJINA APYyroe BhIpaskeHle, TO KaKOBEI
3HAYCHUSA 3TUX BHIPAIKEHUHA?

3. flBydeTca au TOKIECTBOM PABEHCTBO X :x =Y :Yy?

_ @ _

2.45. Ha ocHOBaHMM KaKMUX CBOMCTB [JeMCTBUIi
MOXKHO YTBEPIKAATh, UTO TOMKIECTBEHHO PaBHBI BhIpa-
JKeHUs:

a) 2+3x u 3x + 2; 0) "(a—b) u Ta— Tb;
B) n*3m u 3nm?

2.46. fIBnaioTcsa AU TOMKJIECTBEHHO PABHBIMHI BbIpAa-
JKeHUs:
a) a(-b) u (—a)b; 6) b+b+b+b+bu b’
B) (—a)’ u —a? r) (—a)®’u —a®?

IIpuaymaiiTe mpuMepbl TOMKIECTBEHHO PABHBIX BBI-
paKeHui.

2.47. BuImoJIHUTE TOMKIECTBEHHBLIE IPeoOpa3oBaHUs,
IPUMEHHUB 3aKOHBI YMHOMKEHU:

a) 1,2y(-3); 6) 8x — 7,3x; B) —3,5b — 9,5b + b.

2.48. TIpeoOpasyiiTe BbIpaskeHue 15c¢+ 15d B TOX-
JIeCTBEHHO paBHOe, IPUMEHHUB paclpeleInTeJbHbIN 3a-
KOH YMHOMKEHHUS, WM HalAuTe 3HAUEHNE II0JIyUYEeHHOI'O
BbBIPpaXKXeHudA IIpu.

a) ¢ = 0,34, d = 0,66; 6) ¢ = —2%, d = —3%.

2.49. TIpeobOpasyiiTe BbIpa:keHue —5a(—20b) B TOX-
JIECTBEHHO PABHOE, NMPUMEHUB 3aKOHBLI YMHOMKEHUS, U
HaWgUTe 3HAUYEHME II0JYUYEHHOrO BBIPAYKEHUS IIPH:

_ __9nm _3 p_2
a)a=02b=-27T; 6)a=2,b=2
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2.50. BribepuTe BhIpaKeHUA, TOMKIECTBEHHO PaBHbBIE
BBIpasKeHuio —5H(x — 2):

a) —-5x —10; 0) —5x +10; B) 10 — 5.

2.51. IlpeoGpasyiiTe BbIpaskeHHe a':a''+a? B TOX-
IeCTBEHHO PaBHOE, HCIOJIb3ysS CBOICTBA CTEIEHU C Iie-
JIBIM TIOKAasaTejieM, U HaWauTe 3HaUeHNe II0JIyUeHHOI'O
BbIpasKeHus mmpu: a) a = 3; 0) a = —-0,25.

2.52. IlpugymaiiTe naBa TOMKIECTBEHHO PABHBLIX BBI-
PaKeHUs: ¢ JBYyMSA IIepeMeHHbIMU.

2.53. Kak mokasaTh, UTO BBIPAKEHUA He ABJIAIOTCS

TOXKIECTBEHHO paBHbIMU? [[oKaKuTEe OMHUM U3 CIIOCOOOB,
YTO BBIPAYKEHUS He ABJIAIOTCA TOKECTBEHHO PaBHBIMII:

a) ba u 5+ a; 6) a? u —2a;
B) (a—-1°ua®-1; r) (a+2)° u a®+ 4.
2.54. Kakue 13 paBeHCTB SBJIAIOTCS TOXKJIECTBAMU:
a)0-a=a-a; 0) (a +b)’ = (b +a)%
B) a’- a' = (a®)’; r) a®—a®=a?

2.55. [lokaskuTe, UTO MaHHBbIE PaBEHCTBA He ABJIA-
IOTCS TOMKAECTBAMU:

a) (a —b)® = (b - a)® 6) b2+ 2 = (b+2)%
B) (x+3)2+x = x+ 3(2 + x).

2.56. IBymsa cmocobaMu coCTaBbTe BbIpaskeHUe IJIs
pemmenusa 3axauu. IlIxkonpHuk Kynua 10 Terpaneir B
KJETKY 1o a K. u 10 Terpajmeii B muHeiiky mo b k. Haii-
IUTE CTOMMOCTH HMOKYIIKU.

SBasAoTCA M TOJMYYeHHBIE BBIPAMKEHUS TOMXKIECT-
BE€HHO PaBHBIMU?

2.57. JIBa moesna BhIeXaJl OTJHOBPEMEHHO HaBCTPEUY
IPYT APYTY U3 ABYX T'OPOJOB 1 BCTPETUJINCH uepes 4,5 .
CKopoCTh OJHOTO Toe3na — X %, a Ipyroro — y KTM
CocTaBbTe [OBa TOMKAECTBEHHO PABHBIX BEIPAMKEHUSA, C
IIOMOIIIBI0 KOTOPBIX MOYKHO HAWTH IPOTIKEHHOCTDL M0-

poru MeKIy TOpOoJaMMU.
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2.58. IlpuMeHUB 3aKOHBI YMHOMKEHUA, IIPeodpasyi-
Te BBIPAYKEHUS B TOKIECTBEHHO PaBHLIE:

a) 4a -+ 5; 0) 8b + 2,5b; B) 1,2a — 0,5a + 6a.

2.59. IIpeobpasyiiTe BhIpakenme 2,1x — 2,1y B TOX-
JIEeCTBeHHO paBHOE, IPUMEHUB pPacCIpeleINTeIbHBIN 3a-
KOH YMHOKeHHSA, W HaWauTe 3HAUYEHUEe IIOJYUYEeHHOT'O
BeIpaskeHud npu x = 1,564, y = —0,436.

2.60. ITpeobpasyiiTe BeIpaskenue 0,1a - (-1006) B TOX-
MTeCTBEHHO paBHOE, IIPUMEHUB 3aKOHBI YMHOKEHMUS,
W HaAWAuTe 3HAUEHHNE IIOJYUYEHHOT'O BBIPAKEHUA IIPU
a=L, =22,

12 17

2.61. BeiOepuTe BhIpasKeHUSA, TOKIECTBEHHO PaBHbBIE
BbIpaskeHuio —3(a + H):

a) —3a — 15; 0) —3a + 15; B) —15 — 3a.

2.62. IIpeobpasyiiTe Beipaskernue (a’)? : a'® B Tosxgect-

BEHHO PaBHOE, HCIOJIb3ys CBOMCTBA CTEIEHU C IIEJIBLIM
IoKasarejieM, 1 HaWAUTe 3HAUYEHNE IOJYUYeHHOrO BhIpa-
JKeHmUA npu: a) a = —2; 0) a = 0,1.

2.63. [okaxkuTe, 4YTO BBIPA’KEHUA HE SABJIAIOTCH
TOK/IECTBEHHO PaBHBIMI:
a)a-"7u—"a; 6) a* u 4a.

2.64. Kak M0oxXHO yOeIUTHCS B TOM, YTO PaBEHCTBO

He ABJsgercd ToxgecTBoM? J[OKaKuTe, UYTO PaBEHCTBO
a’®—9 = (a — 3)® He ABIAETCA TOKJECTBOM.

2.65. Cpenuee apudmernueckoe AByxX unces paBHO 20.

Onnao u3 stux umcen 13,29. Haiigure npyroe uucJio.
2.66. Haiigure HOJI (255, 238).
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2.67. Boliu KymJIeHbI YeThIpe KHUTU O0IIeil CTOMMOC-
TbIO 84 P., IIPU 3TOM CTOMMOCTDH IIePBOIi KHUTY COCTaBU-
aa 20 %, croumocTts BTopoii — 30 %, a CTOMMOCTh Tpe-
Thell — 25 % OT CyMMBI IOTPaueHHBIX JeHer. BepHo Ju,
YTO 3a UETBEPTYIO KHUTY 3alljIaTHuau He OoJibime 19 p.?

§ 6. OnHOUNIECH

2.68. Beruuciure: 2%'(—15).
2.69. YupocTure BbIpaskenue b'?- b3 - b.

@ OnpeneneHne ogHouneHa

Puc. 4

Paccmorpum samaum. 1) Hatigure
mJjoIanab Kpyra ¢ guamerpom d. Ilio-
magb Kpyra BBIYUCASAETCA IO (op-
Myne S = mr?, rme r — paAMyc Kpyra
(puc. 3). Tak Kak paamyc paBeH II0JIO-

1

2
BHUHe [HaMeTpa, TO T’ =T (Ed> = i nd®.

2) 3anumniuTe BbIpaKeHUE MIJIS BBI-
YHCJIEHUsI O00BbeMa IIPSIMOYTOJbHOTO
rmapaJjiiesieliiiieia, €ecJii ero OCHO-
BaHME — KBajJpaT CO CTOPOHOH a, a
BbicoTa paBHa 4 cMm (puc. 4). O6bem
MIPAMOYTOJBHOTO  HapaJjiesenunena
paBeH MPOM3BEAECHUIO ILJIOIIaA OCHO-
BaHUA M BBICOTHI, T. €. a’ - 4, wuu 4a’.

IIpu perteHuu 3amad MOJIyYAIOTCA

BBIDaXKXE€HUndA, KOTOPhIE COmepsKaT TOJBKO IIPOM3BEAECHUE
IIeEpeEMEHHBIX, HaTypPaJbHBIX cTemneHen IIEpEMEHHBIX M
yuceJ. Tarkue BbIPpaXKeHNA Ha3bIBAIOTCA OJHOYJIEHAMM.

Onpenenenue

IIepeMeHHBbIX.

JeHne 4yuceJl, IIepeEMEHHBIX, HATYPaJIbHBIX cTelneHen

OIIHO‘IJIeHOM Ha3bIBAETCA IIPOM3BE-
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Ilpumep. SIBnsieTca au OZHOUJIEHOM BbIDA'KeHUE:

a) —2,9x%; 6) 0,7 : x* + y;

B) 4x * 2xy; r) 12a%x* — 3c%y™?

Pewenue. BripaskeHus
B IIYHKTaX a), B) — OIHO- Onnounensr:
YJIEHBI, TAK KaK COAEPXAT | 9242p3c; 2 x°y; -8,5a%
TOJIBKO IIPOU3BEIeHUe YU- 7 )
ceJ, TIepeMEHHbBIX U UX Ha- 18; m; k
TypPaJIbHBIX cTelleHeil. BrI-
pakeHUs B IIyHKTax 0), I) @ ELOED
He SIBJISIOTCS OJHOUJIeHAM, R
TaK KaK coAep kaT He TOJIb- HaTypaJdbHbIE€ CTEIICHU
KO JeiICTBIe YMHOKEHNA, HO | MePeMeHHBIX ABJIAI0TCA
U CJIOKeHWe, JAeJieHVe Ha OTHOUJIEHAMU
BbIPasKEHUeE C ITepeMeHHOM.

CtaHpapTHbIW BUA ogHouneHa. KoachdpuumeHt

Yopoctum opHOUWeH 4x*2xy, NPUMEHUB IIepeMecTu-
TeJILHBIN U coueTaTeIbHbIN 3aKOHbI YMHOYKEHUA U CBOMCTBA
cremeneii: 4x - 2xy=8x%y. Tak sKe MOXHO YIPOCTHUTH Of-
HouneHbl —5a’x*3c®=-15a°c*x* u —2a%y*(-5a’y’) = 10a°y".

Ilocne ymporieHusa B OZHOYJIEHAX YWCJIOBOM MHOMKU-
TeJIb 3allICaH Ha IIEPBOM MeCTe, & OCTaJbHbIe MHOMKU-
TeJIJM — 9TO HATypaJibHble CTelleHM Pa3JUUYHBIX IIepe-
MeHHBIX. Takaa 3amuch ofHOUJIeHAa Has3bIBaeTCsS CTaH-
IapTHBIM BHIOM OTHOUYJIEHA.

Omnpenenenue

CranmapTHBIM BHUAOM OJHOYJIEHA

Has3bIBaeTCsA 3alliCh OJHOUJIEHA B BHUJE IIPOM3BeJe-
HUSA YUCJIOBOTO MHOMKUTEJ A, 3alIMCAHHOT'O Ha IIePBOM
MecCTe, U CTelleHell IIepeMeHHBIX C Pa3HbBIMI OCHOBA-
HuaMu. Yu1cjaoBoii MHOKUTEb, 3alICAHHBINA Ha IIep-
BOM MeCTe, HadblBaeTcAa KOd(h(PHUITMeHTOM OJHOYJIEHA.
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OnHOUJIeHBI OnHOoUJIeHBI
¢ ko3¢ punmuentom 1 ¢ Koa(ppunuentom —1
a=1-a, mn*=1-mn* —x?=-1-x* -E*p=-1-k%

Hanpumep, xoaddumnuent ogxHouseHa —15a’x*c® pa-

BeH —15, a Koa(uimeHT ogHOUIEHA §x3y paBeH %

CteneHb ogHoO4YNeHa

PaccmoTpuMm oxHOusIeHBI —3a® u Habe. IlepBblil 0mHO-
YJIeH COJEPsKUT TPETHIO CTeIleHb IePEeMeHHOH a, T'OBO-
PAT, UTO M caM OJHOUJIEH MMeEeT TPeThi0 cTelleHb. BTo-
PO OJHOUJIEH COLEP;KUT TPU Pa3JIMUHBIE IIepeMeHHEIe B
IIEPBOM CTEIIeH!; OJHOUJICH Habc MMeeT TPEThIO CTEeIeHb.

Omnpenenenye | crepenpio ommouwsena ¢ ko3 duu-

€HTOM, OTJIMYHBIM OT HYJIS, Ha3bIBAeTCA CyMMa IIO-
KasaTeJell cTelleHel BXOAAIINX B HETO IepeMeHHbIX.

Eciu omgmounen He comep-
JKIT IEePEeMeHHBIX, TO €ro CTe-
IeHb paBHa Hya0. Hampumep,
opaouwseH 10a°y’ umeer nBenas-
1maTtymo cremneHb (5+ 7); omHO-
wireH bxk® nmeer meBATYyIO CTe-
nedb (1 + 8); ogHOUNEH ¢ UMe-
eT NEepPBYIO CTEIleHb; OJHOUJICH
1024 mMeeT HYJIEBYIO CTEIIeHb.

5a’b’c — omgHOUIEH
IIIeCTOM CTEeIIeH!;
5a%> — omHOUYJIEH
BTOPOI CTeIleHU;
5a — omHOUJIeH
IIEePBOI CTEIIeHU;

5 — oxHOUJIEH HY-
JIeBOH CTeIleHN

@ Omnpenenenue ogHOUIEHA

1. dBnserca nau onHoumeHoM | a) —2,8x® — ogHOUJNEH, Tak
BBIpasKeHUe: KaK COJIEPsKUT IIPOM3BEIeHIe
a)-2,8x% uyncna (—2,8) U HaTypaabHOMH
0) —4x + 2y; CTelleHU ePEeMEeHHOM X;
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0) BeIpaskenue —4x + 2y He AB-
JseTcsa OJHOUJIEHOM, TaK KaK
COTEP'KUT cymMMmy —4x u 2y;
B) 2y-+5,la —
Tak KaK COIeP:KUT IIPOom3Be-

OHOUJIEH,

IeHne umcea 2 u 5,1 u me-
2

m
PEMEHHBIX Y U G5 T) —— —

3
OJHOYJIEH, TaK KaK COoJep-
JHKUT IIpou3sBeneHue qpcia

1 .
3 W HATypaJbHOU CTemeHu
IIepeMeHHOUN m; 1) BhIpasKeHue

5k:p He aBIAETCS OTHOUJE-
HOM, TaK KaK COJEPKUT e-
JIeHUe Ha IIepPeMeHHYIO p.

CranmaprHslii Bua ogHOwIeHa. Koadduiment

2. [IpuBeguTe OJHOUJIEH K
CTaHJAPTHOMY BUAY U HA30-
BUTE ero Koa(PPUIINeHT:

a) 4x - 2xy;

6) —Txy*x?;

B) —a’y*(-a’y’);

r) 12a%x*(-3x%y").

a)dx-2xy = 4-2-x%y = 8x%y,
K02 (PUIMEeHT paBeH 8;

0) —Txy’x® = -7x*y?, Kosddu-
IUEeHT paBeH —7;

B) —a’y*(-a’y’) = (-1)(-1)a’y’ =
= 1-ad°%" = d°’, rosddunu-
eHT paBeH 1;

r) 12a*x*(-3x*y") = —-86a’x"y’,
Koo puiiueHT paseH —36.

Cremnens OJHOYJIeHA

3. IIpuBeguTe OZHOUJIEH K
CTaHJApPTHOMY BHUAY U YKa-
JKUTE €ro CTeIeHb:

a) x - 2y%

6) —4xx°;

B) x* 5%

a) x-2y® = 2xy®, cremeHn oj-
HoOuJeHa paBHa TpeM (OZHO-
YJI€H TPEeTheH CTeIeHN);
6) —4xx® = —4x°, cremens on-
HOUJIeHa paBHa IrecTu (OJHO-
YJIeH IIeCTOIl CTEeIeHN’);
B) x + 5%= 25x, cTeleHbL OLHO-
yjeHa paBHaA OAHOMY (OZHO-
YJIeH IIePBOI CTeIleHN).
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g 1. MoskeT s OZHOUJIEH COAEP:KAaTh: a) TOJbKO IMIPOU3Be-
IeHre IepeMEeHHBIX U CTelleHell IIepeMeHHBIX; 0) TOJBKO
IpOU3BeJeHNe YNCeJ W IIePEeMeHHBIX; B) TOJLKO IPOU3BeELe-
HUe CTeleHel MepeMeHHBIX; I') TOJbKO YMCJIo?

2. Mo:xxer s KOI((MUIIMEHT OSHOUJIEHA OBITh PaBHBIM:
a) 1; 6) —1; B) camoMy OAHOUJIEHY?

3. Haiimure ommuoOKy B yTBepskaeHun: «CTaHIAPTHBIM BUIOM
OIHOUJIeHA Ha3bIBaeTCsA 3alNCh OJHOUJIEHA B BUIE IIPOU3BE-
JMeHUsI YKMCJIOBOTO MHOMKUTEJIA, 3allICAHHOIO Ha IIEPBOM Mec-
Te, U CTeIeHeHl ITepeMeHHBIX».

2.70. Cpenu BbIpasKeHU BbIOEpPHUTE OLHOUJICHBI:
a) 4,5a"; 0) x*+y; B) —12; r) 5a'b - 1.
2.71. BeiOepuTe BhIpaskeHue, He SBJISIOIEECsS OIHO-
YJIEHOM:
a) aaab®; 0) %; B) k% ) a: b’
2.72. Kaxkoil 13 JaHHBIX OJHOUJIEHOB MMEEeT CTaHIapT-
HBIN BUI:
a) 1,4a - 5bc; 6) Taabc; B) Ta’bc?
IIpuBeguTe MpUMEPHI OJHOUYJIEHOB CTAHIAPTHOTO BAA.

2.73. IlpuBenuTe OMHOUYJEH K CTAHIAPTHOMY BUIY U
Ha30BUTE ero Kod3(ppuiiueHT:

a) 3a’a?; 6) 0,25x%y - 4y;

B) —2a%(—a®) ab; r) 0,1m%n - 65mn?;

) —%x5 ‘1,4xy%; e) —a*b%c (—ab).
2.74. OmnpeneanTe cTelleHb OSHOUJIEHA:

a) 10x°y?; 6) ab’c?; B) 27;

) —8y°% I) %m5n; e) x.

2.75. Ectb Ju cpenu OaHHBIX OSHOYJIEHOB TaKmue,
CTeleHb KOTOPBIX paBHA D:
a) ba*; 0) 2a’b®; B) —4a°b;
r) Tabcdn; 1) —%xzy‘q’; e) m°n’®?
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2.76. IlpencraBbTe BhIpakeHUe 3xy(—ix2 yz) B BUJE

olHOUJIEHA cTaHmapTHoro Buaa. HaszoButre kKoa(pduiim-
€HT U CTeIleHb MOJYUYEeHHOTO OJHOYJIEHA.

2.77. TlpugymaiiTe Tpu OIHOUJIEHA CTaHIAPTHOTO
BUA, Y KaXKAOTO M3 KOTOPBIX KOa(GUIIMEeHT paBeH 9,
a cTemeHb 8.

2.78. Kakue nmeiicTBusaA HEOOXOAMMO BBIIIOJHUTH, UTO-
OBbI IPUBECTU OMHOYJIEH K cTaHmapTHomy Bunmy? Ilpuse-
IUTE ONHOUJIEH K CTAaHJAPTHOMY BUIY:

a) 2a%(-0,5a%); 0) —xy * 2y°x*;
B) —12a<—§ba2>° r) éxyz(—O 7x5y>
6 ’ 7 ’ )

HazoBuTte K03(h(PUIIMEHT U CTelleHb KaKA0To U3 I0-
JY4YEeHHBIX OJHOYJIEHOB.

2.79. Banwummre BbIpa’keHWE B BHUIe OTHOUJIEHA
CTAHJapPTHOI'O BHUIA:
a) Impoms3BeleHMe a W KBajpara b; 0) mpousBeleHUE
Kyb0a a um yTpoeHHOro b; B) IIpoms3BeleHMEe KBajpaTa a
u KyOa b; I) yaIBOEHHOe IIpOou3BeleHHe KBajpaTra a U
KBajpara b.

2.80. Harigure 3HaueHre OfHOUYJICHA %x‘* apu x =—-10.

Mo:xeT Jiu 3HaueHUe 9TOro OLHOUJIeHA OBIThL paBHBIM 0;
-8; 8?

2.81. IIpencraBbTe OAHOUJIEH B CTAaHAAPTHOM BUJE U
HalguTe ero 3HadyeHue:

a) xa%a nopu a=-1, x = 24;

6) %a4b20,75ba3 npu a = -2, b=0,5.

2.82%, TIpeacraBbTe ogHoueH 45x'y'? B Buse mpous-

BeeHUs TpexX KaKUX-Inb0 OJTHOUJIEHOB CTaHIAPTHOIO
BHUJIA, CTeIIeHb KasKJA0r0 M3 KOTOPBIX OOJbIIe 2.
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2.83. Bribepure BhIpaskeHUe, He SBJIAIONIEECS OTHO-
YJIEHOM:

a) 2a” — bc; 6) 1; B) 8x%y; r) a’.

2.84. IlpuBenuTe OMHOUYJIEH K CTAaHAAPTHOMY BUAY U1
Ha30BUTE ero Koa(ppuireHT:

a) 8xx’; 6) 0,5ab - 2c;
B) —3b*(-b?)b; r) 0,2m®n(-5m?n*).

2.85. BerOepuTe OgHOUJIEHBI, CTEIIEHb KOTOPBIX PaBHA 7:
a) 7a’; 6) 22b7; B) —6c3d*; r) n'k.

2.86. IIpuBenuTe ogHOUJIEH K CTAHIZAPTHOMY BUIY:
a) —4b - 0,25b%; 6) —5a’b(-b"a®);
B) 27x'y? (—%y); r) —-m®n” (- mn).

HasoBure Koa(pPpummueHT 1 cTeneHb pe3yJabTaTa.

2.87. 3anuinuTe BBIPA’KeHNE B BHAE OTHOUJICHA
CTAaHJAPTHOT'O BHUIA: a) IIPOM3BeIeHUe n u Kyda m;
0) mpousBeneHNEe KBajapara n U YABOEHHOI'O M; B) yTPO-
€HHOe IIpoM3BeJeHne Kyba n 1 KBajpara m.

2.88. IIpencraBbTe OTHOUIECH %xy?’ -1,4x° B craHIApPT-
HOM BHUJEe W HaWiAuTe ero 3Hauenme npum x = -2, y = 0,5.

2.89%, IIpexncraBbTe onHOUIeH a’b’c B Buje mpousBe-
MEeHUSA IBYX KAKUX-IH00 OJHOUJIEHOB CTAHJAPTHOrO BHUA,
KO9(p(PUIIMEHTHI KOTOPBLIX SABJSIOTCA B3aHMHO 00par-
HBIMH YKCJIAMIH.

_ S

2.90. CpaBHuTe 3HaueHUsA BbIpaskenuin 9,54 :1,8 u
17,141 — 11,841.

2.91. Paccroarue mexxkay ropomamu A m B paBHO
120 xMm. Ecioiz moesn us ropoga A B ropon B Oyzxet uaru
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co ckopoctbio 60 ™ 10 o mpubynmeT B ropox B TOYHO
I

10 pacuucanuio. a) Ha CKOJIbKO MUHYT OIIO34aeT II0e3,

ecJi OH GyIeT UATHU co cKopocThio 48 XM ? 6) C kakoit
9

CKOPOCTBIO JOJIKEH JBUTATLCSA II0€3], YTOObI IIPUOLITH B

ropox B Ha 20 MUH paHbIIle 3aILJIAaHTPOBAHHOT'O BPeMEHI?

§ 7. leiicTBUSA C OMHOUJIEHAMHU

2.92. BoimmosiHuTE OEfCTBUA:

a) 0,5 0,3; 6) 12 : (-0,4);
B) -1,2 - 0,12; r) -3,8 +8,9.

2.93. YopoctuTre BbIpasKeHUE:
a) m' - m*; 0) k' : k',

PaccmoTpum 3anmauy. i opopmiieHuss cagoBOi 10-
POKKHM HYKHO 3k IITYK KBaAPaTHON ILIUTKA CO CTO-
ponoii b (puc. 5). Kaxoma
IJIOIaaAb  OOPOKKH? s
peIeHns: 9TOM 3aauu HYK-
HO OJHOUWJIEH 3k YMHOKUTH
Ha OnHOYJIeH b2.

Tak Ke KaKk 1 4YucJia, OmHO-
YJIeHbI MOYKHO YMHOMKATh, Je-
Puc. 5 JIUTh, BO3BOAUTL B CTEIICHb.

YMHOXeHue ofHo4YN1eHoB

Y100bI YMHOKUTH OTHOUJIEHBI, HY;KHO HAWTH IPO-
u3BeJdeHue:
1) Koa(pPpUIEeHTOB OJHOUJIEHOB;

2) creneHe ¢ OMMHAKOBBIMU OCHOBAHUSIMU;
3) oCTaJIbHBLIX IIePEeMEHHBIX U CTeleHell IepeMeHHbIX.
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Hanpumep: 3a’b’ - (—4a’t’) =
a) 2x%y - (0,3x°y?) =
=(2:0,3) (x* %% (y-y)= |3 (4):*

~0,6-x° y* = 0,6x°y%; :_12 /b/

6) —0,25ab° - (4a’be) =

— (0,25 4)- (@** &) (b° * b) X
Xe==1-a"*b"-c=—-a"bc.
VMHOKEeHNe OTHOUYJIEHOB SBJIAETCS TOJKIECTBEeH-

HBIM IIpeoOpa3oBaHueM. Pe3yibTaToM 3TOro Ipe-
00pa30oBaHUSA ABJSIETCA OTHOUJIEH.

IeneHne oaHo4YNeHOB

Yr100BI pa31eJIUTh OUH OTHOYJICH HA IPYyTrou, HY;KHO:
1) paspenutrs K03h(PUIIMEHTHI OAHOUJIEHOB U 3alu-
caTb YyacTHOe KOo3((pUIImeHTOM pesyabTara AeJeHUd;

2) pasmesuTh CTENeHHU C

978 5.7
ONUHAKOBBIMU OCHOBaHUSI- -12a’b: (4a’b’) =
MU ¥ 3aIucaThb UX MHOMKU-

. 9- — 4 . 7_

TeJISAMU B pe3yabTar gejge- | 12:4=-3 a:a ;/a b :b =b
HU. d

=-3ab

Hanpuwmep:

a) 15x'y?: (-3xy?) =
=(15:(=3): (x*: x)* (¥* : y) =5 x° - y = -5x’y;
6) —1,2a%b%c : (0,2a°b%) =
=(-1,2:0,2): (@®*: a®) - (b®: b%) - c =—6d’c.
PesysbTaT feJleHus OfHOUJEHOB MOKeT:
a) ABJIATHCA OFHOUJIEHOM, HaIIpPUMep,
(2a%b*) : (a®b) = 2ab?;
0) He ABIATHLCA OFHOUJIEHOM, HAIIPUMep,
(2a%b*) : (a®b®) = 2a°b7".
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Bo3BepgeHue oaHouYsNieHa B CTeneHb

Il Bo3BeIeHNA OTHOUJIEHA B HATYypPaJbHYIO CTeIIeHb
HE00XOAMMO BOCIIOJI30BATHCSA CBOMCTBOM CTEIIEHU ITPO-
U3BEeJIeHUSA U CBOWCTBOM CTEIIEHU CTEIleHMU.

YT100BI BO3BECTH OTHOUYJIEH B CTEINE€Hb, HY;KHO:

1) Bo3BecTHu B 9Ty CTe-
IIeHb KaXKABIH MHOMKU- (-4a'd)

TeJIb OFHOUJIEHA; - h 3§A s s
(-4)’=-64 (@Y=a" ®) =0

2) pesysabTaThl Iepe- o /

MHOXKUTb. — _64a"%b°
Hanpuwmep:
a) (0,1a°6%)?=(0,1)*- (a®)*- (b®)*=0,01 - a'? - b® = 0,01a'2b5;
6) (—x'y’2) = (1) - () - (y) 2P =1 a2+ P 2P = =y,
Bo3Benenue ogHOYJIeHa B HATYPAJbHYIO CTENIeHb fB-

JIAeTcs TOKIeCTBEHHBIM Ipeodpa3oBanueM. Pe3yrn-
TATOM 3TOT0 IPeodpPa30BaAHNA ABJISAETCA OTHOUJIEH.

NMopo6Hble ogHO4NEHbI

Paccmorpum omHOusMeHbl 3x°y u 5x°y. B mx samucu
IepeMeHHble I UX CTeIleHW OJHUW U Te Ke. Takue of-
HOWJIEHbI HAasbIBalOTCA NOAOOHBIMU. KoshduimenTs:
MOAOOHBIX OJJHOUJIEHOB MOT'YT OBITH PaBHBIMM, a MOTYT
oTyInyYaThcA JPYyT OT ApyTra.

Omnpenenenue @i
ITomoOHBIMM Ha3BIBAIOTCS OTHOYJI€HBbI
OJTHOUJIEHBI, KOTOPbIE NMe- 5a'b? u —4a'd?,

IOT OJMHAKOBYIO YacThb,
COIEepKaIyl0 CTeIleHU U
ImepeMeHHELIe.

‘n’k uw m'n’k,

15x%y u x%

Hanpumep, MOZOOHBIMM  SBJSAIOTCA  OJHOUJIEHBI
-8x%y*z u 6x°y*z, TaKk KakK B UX 3allCU IlepeMeHHbIe U
UX CTeIleHH OHU U Te JKe.



Txasa 2

CnoxxeHne ogHO4YNIEHOB

CkianbliBaTh U BBIUUTATH MOMK-
24’6’ + Ta’b’ =
= | HO TOJBKO IOAOOHBIE OJHOUJIEHBI.
\2 7{ . IIpu caoxeHnU MOLOOHBIX OLHO-
—+ =
L YJI€HOB MCIIOJIB3YEeTCA pacmupeje-
— 94°’ JUTEJbHBIA B3aKOH YMHOMKEHU:
CKJIQIBIBAIOTCSA KO3(p)PUITUEHTHI

OJHOUYJIEHOB, a CTelleHH! IIepeMeHHBLIX 1 IIepeMeHHLIe
He U3MEeHSIOTCH.

Hanpumep: a) —5x*y + 8x'y = (-5 + 8)x*y = 3x*y;
0) 10b%¢® — Tb%c® — 4b%c® = (10 — 7 — 4)b%c® = (-1)b%c® = —bic?;
B) bxy —2xy—-3xy=0-2-3)xy=0-xy=0.
@ Cio:xxeHue OTHOUJICHOB SABJAETCA TOKIECTBEHHBIM

npeoopaszoBanueM. PesyabraToM 3TOro mpeoodpa-
30BaHUSA SBJAETCA OTHOYJICH.

<°> YMHOKEeHHe OTHOUYJIEHOB

1. BrinosinuTe yMHOMKE- Haiinem npousBeneHue:

HHE OJHOUYJIEHOB 1) KoahPUITMEHTOB OHOUTICHOB:
—2a%y®c - (-5a’y°d). -2-(-5)=10;

2) crenieHel ¢ OUHAKOBBIMY OCHO-
BaHuamu: a’-a*=a° u y* -y’ =y";
3) ocTaJILHBIX IIEPEMEHHBIX U CTe-
meHel mepeMeHHBIX: ¢ * d = cd. Ta-
KuM o0pasom,

—-2a’y’c - (-5a’y’d) = 10a°cdy’.

Henenue oqHOYJIEHOB

2. BeimlostHUTE IesieHue 1) Boeimosuum pesnenue Koaddu-
OJHOUYJIEHOB IIUEeHTOB ONHOUJEHOB U 3aIUIIeM
100a°y" : (4a%y°). JyacTHOe Koo(dduiumenTom  pe-

syabraTra gejenus: 100:4=25.
2) Pagmenum cTemeHUW ¢ OMWHAKO-
BBIMM OCHOBaHHAMU a’:a’=a?,
Yy y®=y, sanumem uX MHOMKWU-
TeJsMH B pe3yJbTaT JeJleHHUd:
100a°y" : (4a’y®) = 25a%y.
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Bossenenne ogHo4JieHA B CTENEHb

3. BeimoJsiHuTE BO3BEIEHUIE
OJHOUYJIEHA B CTEIEHb
(5x’y*)’.

1) BosBememM B TpeThIO CTeIleHb
KasKJIBIA MHOMKUTEIIb:

5°=125; (x°)’ =x% (¥°)*=¢".

2) PesgyabTaThl IePeMHOMKIM:
(5x%y?)® = 125x°y°.

ITogoOHBIE OTHOYIEHBI

4. fIBnsroresa AU Iomo6-
HBIMU OJHOUYJIEHBI:

a) 6x°y* u —16x°y*;
6) 0,4xy* u —1,6x%y;
B) 1,4x’y® u —1,6a°b*?

a) Ogmowrnensl 6x°y* m -16x°y*
OTJIMYAIOTCA TOJBKO KO3(hhuium-
eHTaMM, OHHU IIOAOOHLI; 0) OmHO-
unensl 0,4xy* u —1,6x%y orauua-
IOTCA CTeNeHAMU IlePeMeHHBIX,
OHM HE SBJISIOTCA ITOJO0OHBIMIU;
B) omHouneHsl 1,4x’y* u —1,6ab?
OTJIMYAIOTCSA IepeMeHHLIMU, OHU
He ABJIAITCA MOJ00HBIMH.

CrosxeHue OTHOUYIEHOB

5. BeimoJsiHUTE CJIOMKEHUEe
HOJOOHBIX OJHOUYJIEHOB

1,4m2n3 - 1,6m?2n?.

CroxuM Kod(PUIINEeHTHI OTHOUJIe-
woB (1,4-1,6=-0,2), a creneHnu
epeMeHHBIX OCTaBUM 0e3 maMe-
HEeHUI:
1,4m?n®—-1,6m?%n3=-0,2m?n3.

1. BepHo 11, uT0 KO3 PUIINEHT IPOU3BENeHUSA OJHOUJIEHOB
paBeH ONpou3BeAeHUI0 KOI(PPUIIMEHTOB MHOMKUTEIeH?

2. Bepuo 11, 4TO KO3((MUIIMEHT CYMMbI MOJO0HBIX OJHOUJIE-
HOB paBeH cyMMe KOod((PUIIMEeHTOB caaraeMbix?

3. Mosxker au KOd(PPUIIMEHT CYMMBI HOZOOHBIX OMHOUYJIEHOB

OBITH paBeH HYJI0?

_@_

2.94. BpImosHUTEe YMHOMKEHNE OJHOUYJIEHOB:

a) a*b - a?

B) bac® - 2a°cd;

6) 3xy* - x°;
r) —6a’b*cd? - %abc.
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2.95. Haiigure OmHOUYJIEH, PaBHBIN IIPOM3BEIEHUIO
OIHOYJICHOB:
a) —4b* - Tab; 0) 25xy(—4xy?);
B) (—¢%) - a’c; r) (-8m*n®)(-0,25m*n?).
2.96. HaiiguTe npousBeJeHle OJHOYJICHOB:
a) %a“b3 u 0,75a*bc?; 6) —%x‘r’yzz u 1,4xy°2°
B) —a’b” u a’ct; r) 0,2m*n u bmnk.
Haiigure Koa(hPUIIEHT IIOJIyUeHHOTO IIPO3BEIeHM .

2.97. BeIIOJTHUTE YMHOMKEHNE OJHOYJICHOB:
a) mn*-(-m'n?-(-m*n); 0) (-5a®b)-2c-(-0,1abc);
B) (—2éx2)°(—18xy)'(—%y3).

2.98. BoeInonHNUTe YMHOMKEHNE OSHOUYJICHOB M HAWIU-
Te 3HAUEHNEe II0JIYUYEHHOI'0 BbIPAYKEeHIMsI:

5 .2 2 1
a) —x"3x‘ynmpux=-3, y=——_;

) 13 y up Yy=-5 1

0) (-x7y) " (") * (=xy) mpm x = -2, y = .

2.99. Tpemsa pasJUUYHBIMU CIOCO0AMU IIPEACTaBBLTE
oguaousneH 0,24a®b*c B BUme mpousBefeHUs IBYX ONHO-
YJIEHOB CTAHJAPTHOI'O BHUJA, CTEIIEHL KaXKJ0r'0 U3 KOTO-
pBIX OoJbIIIe 3.

2.100. MoskHO 11 IpeACTABUTL ofHOUIeH —15x°y 2’
B BHJE IPOM3BEACHUSA TPEX OJHOUJICHOB CTAHIAPTHOI'O
BHUJA C OTPUILATEIHLHLIMU KO3(PPUIIMeHTAMA?

2.101. Kakue neiicTBUs HYIKHO BBITIOJHUTH, YTOOBI
pasmesuTh OJHOUJIEH Ha ofHOouJeH? BbImlosHUTE HEOO-
XOAUMBIE JeHCTBUA W IIpeoOpasyiiTe B OSHOUJICH CTaH-
JapTHOTO BHUIA:

a) 15x%y° : (3x%y?); 6) 36a*b3c’ : (-9a’bct);
B) —21m°n°k : (-Tm*k); r) 4a’b’c : (-8ab).
HaszoBuTe cTemneHb MoJIyueHHOTO Pe3yabTaTa AeJIeHu .
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2.102. HaiimuTe ogHOUYJIEH, PABHBIA YaCTHOMY OJHO-
YJICHOB:
a) —0,4a*x*y? u —-0,5a°xy?;
0) m®n°k® u —m®nk.

2.103. 3amenure A OJHOUYJIEHOM TaK, UTOOBI IIOJY-
YeHHOE PABEHCTBO CTAJIO TOYKIECTBOM:
a) 4a®b - A = 12a°b%; 6) 4xy? - A = —-32x%y%z

2.104. BoIimosiHUTE OejieHre OJHOYJIEHOB:
a) 16a°b®c?: (-0,4a°bc); 6) —xBy'izt: (—%xf’yg).
2.105. BrimosuuTe gejsieHne OgHOUYJIEHOB

2"y ( ;a5x4y3> 1 HaiiouTe 3HaUeHUe IIOJyUEH-

HOT'O BBIPAKEHUS IIPU 4 = —%, x =10, y = —g.

2.106. IlpoumnTaiiTe BbIPasKEHNE W BO3BEIUTE O HO-
YJIeH B CTeNeHb:

a) (2b)%; 6) 4a”)’ B) (-2x"y)’; r) (-a*be)’.

2.107. Bossemure O,Z[HOT-IJIeH a) lch B KBaJpar;

6) —0,1a’b* B Ky6; B) ——m ‘n®k B ueTBEPTYIO CTeIleHbB;
r) —a'b®c B IeBATYIO CTeleHb.

2.108. Mo:xHO M IIPEACTaBUTL B BHUAE KBajpaTa Of-
HOUJIeHA BBIpasKeHUe:

a) m'°n?; 6) 9c®b®; B) %a °b*;
r) 0,49x12y822, 1) 25m?n3?
IIpencraBbTe, eciu BO3SMOKHO.
2.109. IIpencraBeTe B BHJe Ky0a OJHOYJIEHA BEIPA-
JKeHue:
a) 8x3, 0) —a®b’;

B) 2—7m n'? r) —125x12y9215
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2.110. BeimostHUTEe BO3BeIeHNE OLHOUJIEHA B CTEIIeHb:
a) (_a2b3c4)5; 6) (_3x8y522)2;
B) (—0,5x%y'2)°; r) (—1%m5n4k2)

3
Ompenenure KO3(PUITMEHT pe3yJbTaTa.
2.111. YopocTure BBIpaKeHUE:
a) —6a° - (-ab’)*; 6) (—2x°y°)": (4xy®);
3.4y2 (1 4 )\, 1 1250 ). (_1 3;2)°
B) (=0,4x°y") (gx y); r) (Ea bc): 3ab).
OmpenenuTe cTemeHb pe3yJbTaTa.

2.112. Bribepute mapbl IOJOOHBIX OTHOUJIEHOB:
a) 2a u —3a; 6) —-1,6x% u —1,5x;
B) 8b* u 8c*; r) a’b u —3a’b.

2.113. PasbeiiTe caemyiomire OJHOUYJIEHBI HA T'PYIIIBI
HOJOOHBIX OJHOUYJIEHOB:

a) 4m; 6) —bn; B) 2mn*; r) 2m?;
n) —bmn*; e) m*; 3K) —m; 3) mn*;
n) n*; K) %m; 1) 2m'n; M) —mn®.

Jia Kamkaol Trpyniibl OpUAyMaliTe elle Ho aBa Io-
JTOOHBIX OJHOUYJIEHA.

2.114. TlpugymaiiTe mo TPU OJHOUYJIEHA, IIOJOOHBIX
OTHOYJIEHY:

a) x%; 0) —%a“b; B) —bc'd.

2.115. 3anuinuTe OAHOUJIEH, ITOJOOHBLINA OTHOUJIEHY
3mn®k?, Koa(pdUIIHEHT KOTOPOTO:

a) IIPOTHUBOIIOJIOMKEH KO3(D(PUIIMEeHTY AAaHHOIO OJHOYJIe-
Ha; 0) B ABa pasa 0oJibllle KO3((pUIlmeHTa TAHHOTO OJ-
HOUJIeHa; B) B TPU pas3a MeHbIIle Koa(p(puIiineHTa JaHHO-
ro OJHOYJIEeHA.
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2.116. BeimosiHUTE CJI0KEHNEe IIOJO0HBIX OSHOUJIEHOB:

a) 2y + Ty; 0) 6b+ 2b + b;
B) —3x% + bx?; r) Ty*+y*+ 5y’
1) 8a’b + 5a’b — 12a°b; e) —n*m? - 3n*m?+ 4n*m?.

2.117. C moMOIIbI0 TOXKAECTBEHHBIX IIPe00pa30oBaHU
IIPUBEANTE BHIPAKeHe K OMHOUJIEHY CTaHJAPTHOTO BHIA:

a) 9a — 4a; 6) 12x* —19x7;

B) —6b° — 2b°; ) -y’ +2y°;

1) 15ab® — 16ab®; e) —bc” — 9bc”;

K) —2ax® + 9ax’; 3) Tm®nk — 3m®nk.

2.118. YupocTture BbIpasKeHUe:

a) 12a®b — 5a°b + 3a°b;

6) 7x’y® + 2x°y® — 8x%y?;

B) 13m°n® — m°n® — 9m°n?;

r) 0,2a°0* — 8,9a°b* + 2a°p?;

1) —0,1a’bc — 0,4a’bc — 0,5a°bc;
e) 8,5xy —7,5xy — xy.

2.119. IIpuBeguTe K CTaHZAPTHOMY BUAY OJHOUJICHBI
0,4a’b-0,1bc® - 20ac u —-3a®-bc* -8ab, Haiimmre ux
CYyMMY.

2.120. IIpeacraBbTe B BUAe OJHOUJIEHOB CTaHIAPTHOTO
Buza Bepaskerusa Tm’: (-mn®)® u (-3m?®n’)*: (%m%“ )
BoimosHUTE CI0KeHUe ITOJIyUeHHBIX OJHOYJIEHOB.

2.121*, K cymme ommounenos 3,82a'y m -2,04a'y
npubaBbTe cyMMy ofHOUIeHOB 7,04a'y u 2,18ay.

2.122. BpIIOJIHUTE YMHOMKEHUEe OJHOUJICHOB:
a) x° - xy®; 6) 6ab’ - a;
B) Txy’ - 83x°yz; r) bed + (-3b%c*d).
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2.123. HaiiguTe npousBeJieHNe OSHOUJICHOB:
a) —5xy’ u 2x; 6) —0,25a°b> u 4ab;
B) mn® u -n’; r) -3a°b® u —Z%abz.

2.124. HaiimuTe OgHOUYJIEH, PaBHBLINA ITPOU3BEAEHUIO
OLHOYJIEHOB, U HA30BUTE ero KO3(P(PUIIUEeHT:
a) —a’b-:(-a'b’) - (—ab®);
6) (—ixyz) ‘1,22 (-3xyz2).

2.125. BeimoIHUTE YMHOMKEHUE OJHOUJIEHOB —%mn

u lmz, HalauTe 3HAUEHWE IOJIYUYEHHOT'O BBIPAKEHUSA

16
npu m = -2, n =0,5.

2.126. Ecium BO3MOKHO, IIpeICTaBbTe OIHOYJICH
7,8m'n’k B BuIe NpousBefeHUs ABYX OJHOUJIEHOB CTAH-
JapTHOI'O BIA, CTEIIEHb KaKI0T0 U3 KOTOPBIX OOJIbIIIE 5.

2.127. BoImosiHUTE OejeHre OLHOUYJIEHOB:
a) 42x°y" : (Tx’y"); 6) 18a’b*c® : (-3a’b’c);
B) —45m°n’k* 1(—5m6n); r) -8a’b’c: (—4a’be).
OmpefiesInTe CTeleHb MOJIYUeHHOI'O Pe3yJbTara.

2.128. Haiigute ogHOUYJIEH, PABHBIA YaCTHOMY OJIHO-
YJIEHOB:
a) —-0,75a°b’c u 1,5a°b’c; 6) —-m’n‘k u mnk.

2.129. BeimosHUTE JejieHre OSHOYJIEHOB

-m’n‘k’ 1(—%m2nk) U Hafi[uTe 3HAUeHUe IOJYUYeHHO-

IO BBIPAXKEHUA IIPpU N = —3, M = %, k=-2.
2.130. IlpouuTaiiTe BbIpasKeHUEe U BO3BEAUTE OIHO-

YJIeH B CTEIeHb:
a) (3a)’; 6) (2b")*; B) (—4x°y)’%; ) (-t'n’k)’.

2.131. Bossegure oguouses: a) 0,2a’b Bky6;6) —7x"y’
B KBajpat; B) —m’°n’k B ceIbMYIO CTelleHb.
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2.132. IlpencraBbTe B BUAE KBajJpaTa OJHOUJIEHA BbI-
paskeHue:

a) x’y°; 6) 36m"”n’k*; B) %azbg.
2.133. BoimosiHUTE BO3BEeAEHNIE OSHOUJIEHA B CTEIIeHb:
2
a) (-3ax’y")’; 6) (—2§x5y423) .

OmnpenenuTe cTeneHb pe3yJbTaTa.
2.134. YopoctuTte BbIpasKeHUE:

8) (-a'"):(-La%’ E 6) (-0,3x%y" )+ (Lay*).

2.135. IlpunymaiiTe ogHOUJIEHBI, TOJAOOHBIE OJHOUJIEHY:

a) y; 6) 3b%; B) 0,7x%y; r) —%mf’nk.
2.136. BrInmostHUTE CII0MKeHNe IIOLO0OHBIX OJHOUJIEHOB:
a) 3m +Tm; 0) —2a +5a —a;
B) 8y° +51°; r) —5b" +3b" +b".
2.137. IIpeoOpasyiiTe B OHOUJIEH CTAHAAPTHOT'O BU/IA:
a) 7b — 2b; 6) 3x°y — Tx’y;
B) —a'b - 6a'b; r) —b’c* +8b%c*.

2.138. C momMoOIIbI0O TOMKJIECTBEHHBIX IIpeoOpasoBa-
HUMN YIPOCTHUTE BhIpasKeHUe:

a) 2,3ab +7,7ab - 11ab; 6) —-5x’y — x’y + 6x°y.

2.139. IIpexncraBbTe B BUAE OOHOUJIEHOB CTAHAPTHOTO

2

Buja Beipaskenusa (—a'b)’(-5ab) u (-2a°b*)? !(—%ab> .
BrimosiHUTE CI0MKEeHNe II0JYUYeHHBIX OJHOUYJIEHOB.

2.140%, K cymme oxmHousieHoB 4,64m*n u —9,02mn
npubaBbTe CyMMy ofHouwIeHOB 2,02m?n u 3,36m®n.

. -
2.141. Haiinure 25 % ot 88.
2.142. Brruuciure: (2% - 0,25) -0,8 — 1% -1,8.
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2.143. CKOJIbKO MUHYT B (DeBpaJie B BUCOKOCHBIN Ioxa?

2.144. OTMeTbTe Ha KOOPAMHATHON IIJIOCKOCTH BeEp-
mubabl A(—4; 2), B(-4; 6) u C(2; 6) mpaMOyroJbHU-
ka ABCD. Hatinzute KoopauHaThl BepIIuHbI D.

2.145. Haiigure 3HaueHNe BBIPAMKEHUA

HOK (18, 12) - HOJI (18, 12).

§ 8. MHOrOUJIEeH
2.146. HatinuTe 3HaueHne BbIPAXKeHU:
a) -10+12-3; 0) -1,2-2,5-3,8.
2.147. IlpuBeguTe OJHOUJICH K CTaHJAPTHOMY BUIY:
a) 8a'a’a; 6) —0,5x°y2y; B) —9b° (—b®)bc.
@ OnpepeneHne MHoro4sieHa

Paccmorpum samauy. Haiigmre o0beM Tpex XpaHWU-
JIUIT 3epHa, eCJUW OJHO M3 HUX eCcTb Ky0 ¢ pebpom a M,
a Ba OPYTUX — OAWHAKOBBIE MPAMOYTOJIbLHBIE ITapaJi-
Jejenunenbl ¢ uaMepeHuaAMu m, n u k m. Oobem Kyba
paBeH a® Mm%, 06beM IPAMOYTOJHHOTO IapaJleseluIe-
na — mnpousBefenuio mnk m®. Torma o6beM Tpex xpa-
Huaum pased (a’+ 2mnk) o,

IIpu permeHnMy MHOTHUX 3aJau IIOJYYalOTCsS BbIpaske-
HUS, KOTOPhIe MMEIOT BHJ CYMMbLI OomgHOUJIeHOB. Taxue
BbIPA’KEeHUA HA3LIBAIOTCSA MHOTOYJIEHAMM.

OIIpeIIeJIEHI/Ie MHorousieHoM Ha3bIBAaETCA CyMMa

OJHOYJIEHOB.

Paccmorpum MHorouwner 8x°—2xy® +y—2. O co-
CTOUT M3 YeThbIpex OfHO4YJeHOB: 3x°, —2xy?, y u —2. Ux
Ha3bIBAIOT YJIeHAMHU MHOTOYJIeHA.

JABy4jieH — MHOI'OUJIEH, TpexujileH — MHOTOYJIEH,
coJeps;Kalinuii 1Ba UJjJeHa. coep:Kaluii Tpu YjaeHa.
5x*— 2y® — mByunen a’—ab+b®> — Tpexuien
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Hanpumep, yjieHaMu MHOTOYJIEHA:
a) 0,7x%— Yy +6 ABIAIOTCA OTHOUJIEHBI 0,7x%, -y u 6;
6) 12a°x* - ¢’y aBnatorca ogrounensr 12a’x* u —c’y’.
OnHouJIeH TaKiKe cYUTaeTCsd MHOTOYWIEHOM, COCTO-
AIUM U3 OTHOTO YJIeHA.

an/IBe.quMe NnofoO6HbIX craraemMbixX

MHoOrou4seHa
B muorousnene 27x’— 3x*—14x*+ 5x + 7x*— 2 mecTsb
yjieHOB. llepBBIfi U TpeTuit ujJeHBI — NOAOOHBIE OJ-

HOYJIEHBI, CJIOKMM HUX IO IIPABIJIY CJOMKEHUS I0H00-
HBIX omHOuJeHOB: 27x® —14x® = 13x®. IlomoOHBI Tak-
’Ke BTOPOIH M IATHIH WeHbI MHOTOUJIEHA, CIOKHUM HX:
—3x” +7x* =4x”. Torma maHHBIH MHOTOUWIEH OyIeT
TOKAeCTBEHHO paBeH MHorouieny 13x°+4x”+5b5x —2,
T. e. 27x°—8x*-14x*+5x+Tx*-2=13x*+4x*+5x-2.

B TakoM ciaydae TOBOPAT, UTO BHIIIOJHEHO IPHBEIe-
HHe TIOMOOHBIX CJaraeMbIX MHOToO4YJeHa 27x°— 3x°—
—14x®+5x + Tx*- 2.

Yr100BI IPUBECTH MOTOOHBIE CJIaTaeMble MHOTOUJIe-
Ha, HY'KHO:

@ OnpegpenuTs nomobHEIE ciaa- | IlpuBeguTe mMOJZOOHEIE ciarae-
raeMble (MX MOXKHO IIOAUYEPK- | Mble MHOTOUJIEHA

HYTb). xy® - b5x’y —dxy’+ 72"y - 12.
@ Cnoxuts moobubre cnara- | O xy® — bx’y — 4xy’® + Tx’y —
eMble B KaKIoH rpyme. _19.

@ 3amnucaTb CYMMY IIOJIyUY€H- @ (1 — 4)x_y3 + (_5 + 7)x2_y_ 12.
HBIX CJlaTaeMbIX W OCTaJIb- 3 9 =

HBIX YJIEHOB MHOTOUJIEHA. ©®—-3xy"+2x7y - 12.

Taxum obpasom,

xy3 - 5x2y— 4xy3+ 7x2y— 12 =
= —Sxy3 + 2x2y -12.

IIpuBeneHue MOTOOHBIX CJIaTaeMbIX MHOTOYJIEHA —
TOKIEeCTBeHHOe IIpeodpa3oBaHue.
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CTaHﬂapTHblﬁ BUA MHOro4JsieHa

PaccMOTpM MHOTOWIEHHI 2x°+ 5xxy — 7,5xxy u
2x°—2,5x"y. Bropoii MHOTOUJIEH IIOJyUYeH U3 IIEPBOTO
MIpuBEeIeHNEeM ero 4JIeHOB K CTAaHJapPTHOMY BUAY W IIPU-
BeJleHreM MOAOOHBIX cJjaraeMbIX. Takoil BuJ MHOrodJie-
Ha HA3bIBAETCSA CTaHIAPTHBIM.

Onpenesxenue | nroorounen nmeer CTAaHJAPTHBIA BUJ,

€CJIN BC€ €r'o 4JIeHbI 3allMCaHBbl B CTaHJAPTHOM BHIE

1 cpean HUX HET IIOILO6HI:IX.

YT100BI NPUBECTH MHOTOYJIEH K CTAHAAPTHOMY BHIY,
HYKHO:

@ Kaxapiii uien muorowre- | IIlpuBeanTe MHOTOYIEH K CTaH-
HA 3amMcaTh B CTAHAApPT- | JapPTHOMY BUIY
HOM BHJeE. 3x’yyz — 8 + Txxyzz + bxxyyz — 4.
@ B mosry4eHHOM MHOTOYJIE- O 3x%% + balyPz + Ty — 4 — 8.
He IPUBECTH IIOAZO0HEIE cJIa- 3 9 9 9

@ 8x°y 'z +Tx"yz" —12.

raeMsole.
3x’yyz — 8+ Txxyzz + bxxyyz — 4=
= 8x2y22 + 7x2y22 -12.

CTeneHb MHOro4neHa

Muorounen 3x’yz +12x°y’z — 12 umeer Tpu diena.
Cremens mmepBOro ujeHa paBHA 4, CTelleHb BTOPOTO PaB-
Ha 5, a TPeTHUH UYJieH WMeeT HYJIeBYIO cTeleHb. CTelneHb
mMHOrousneHa 3x°yz+12x’y’z —12 pasHa cremeH:m of-
HOUJIeHA ¢ HauOOJIbIIIell CTeIlleHbIo, T. €. PaBHA D.

Omnpenesiene | Crepenpio MHOTOUNEHA CTAHIAPTHO-
ro BMIA HA3BIBAIOT HAMOGOJBIIYIO U3 CTeIeHeil BXO-
IAIIAX B HETO OJHOUYJEHOB.
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@ Y10o066I onmpenaeauThb CTEIIeHb MHOTOUYJEeHa, HY/KHO:

@ IlpuBecTn MHOTOWIEH K
CTAHIZAPTHOMY BUIY.

@ OmpenenuTh YjaeH MHOTO-
yjeHa C HauOOJIBIIIEH cTelle-
HBIO.

®Ha313a'rb 9Ty CTEeIleHb CTe-
IIEHBIO MHOTOYJIE€HA.

OmnpegennTe cTeneHb
5 4 5
MHOTOUJIeHAa —3X Y + 3X Y —

—9x°+ 4x5y - 5xsy4 .

D -8x"y*+ 7x°y — 9x°.
@ -8x"y* — usen mHOrouIe-

Ha ¢ HAuOOJbIIIE CTeIeHbIO.

® Crenenp MHOrouJeHa paBHA
IeBATH.

©

OmnpenesneHrne MHOTOYJIEHA

1. Hazosure
MHOTOYJIeHA

KaKIBIA YJIeH

—5a’x*+7ax*-3a°x +a -
-x —10.

B MHOTOUJIEHE IIECTh UJIEHOB:
2 3 2 2

-ba"x”; Tax"; -3a”x;

a; —x n —10.

IIpuBeneHne MOTOOHBIX CIATA€MbIX MHOTOUYJIEHA

2. [IpuBegure momoOHBIE cJja-
raemMble MHOTI'OYJIeHA

—0,2x"+ 3x°y - 0,3x°x" -
-12xxxy + 3x.

—0,2x"+ 3x°y - 0,3x"x" -
-12xxxy + 3x = ~0,2x" +
+ 3x3y -0,3x" - 12x3y +3x =

= —0,5x" —9x%y + 3x.

CraHgapTHBIA BUA MHOTOUJIEHA

3. IIpuBeguTe MHOTOUJIEH
2 2
xy —4xx" +x-95
K CTaHZapTHOMY BUILY
U OIIPEeJeJINTE €r0 CTEIEeHb.

IIpuBegemM MHOTOUJIEH K CTaH-
JapTHOMY BULY:
x-y2—4xx2+x—5 =

= xy2—4x3 +x—-5.
OmpenesuM CTemeHb KasKJ0-
ro YJjieHa: CTelleHb IIePBOTO U
BTOPOIO UJIEHOB paBHA 3, CTe-
IIeHb TpeThero paBHa 1, uyer-
Beproro — Hyao0. CremeHb
JaHHOTO MHOTOUYJIeHa paBHA 3.
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1. CKOJIbKO YJIEHOB MOKET MMEeTb MHOI'OYJIEH, €CJIH €r0 CTe-
meHb paBHa 17

2. Bepuo sz, 4TO Yj€HBI MHOI'OUJIEHA CTAHZAPTHOI'O BHUAA SB-
JIAIOTCA OJHOUJIEHAMHU CTaHAAPTHOrO Buaa?

_ @ -

2.148. HazoBuTe KaKIbINA YJEH MHOI'OYJIEHA:
a) x+y+z; 0) x2—3xy+y3;
B) —0,3m*n® + 2,3m*n — m.

2.149. 3amnuninTe MHOTOYJIEH, UYJeHaMH KOTOPOIo
SIBJISIOTCS OJHOYJICHBI:
a) n u k> 0) 3x, y u —9;
B) 3ab*, —7a’b u ab; r) 8c°d* u —c®.

Kakne wu3 mOJyYEeHHBIX MHOTOUJIEHOB SABJISIIOTCS
IByUJeHaMH, a KaKie — TpexuJeHamMu?

2.150. 113 ogHOUIeHOB a?, b® 1 ab cocTaBbTe BCe BO3-
MOYKHBIE JBYUYJICHBI.

2.151. IIpuBeguTe mogoOHBIE UJeHBI MHOIOYJIEHA:

a) 3x + 5y + 8x; 0) 2m +9n +5m — 4n;
B) a+5c—"Ta+c; r) 6b-18-b+ 5;

n) 23x — 5y + 6x + dy; e) 3m —b5n—-3m +4n;
&) b+ Tc—6b-8c; 3) bx +y — 3x — 2y — 2x.

2.152. YupocTuTe MHOIOYJIeH, BBIIOJHUB TOXKJIECT-
BeHHBIEe ITpeo0pa30BaHUS:

a) 3x°—2x +8x*—4x; 6) 5y°—y® + 8y’;

B) 5a’+ Tb% - 2a® + b°; r) Tx*—3xy + 6x°—5xy.
2.153. BribepuTe MHOIOYJICHBLI CTAHJAPTHOT'O BUAA:

a) bx —y+1; 6) 2x°y + 3x°y — x;

B) 3a-ab-b* +c; r) a’®+ 2ab + b°.

IIpuagymaiiTe mo aABa mpuMepa AByUYJieHA U TpexuJe-
Ha CTaHJApPTHOIO BU/A.
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2.154. OnpenenuTe cTeneHb MHOTOUJIEHA:
a) bx' —3x*+2x% - 1; 6) a’b' — a’b® — ab;
B) bm’n —m°n* +7; r) a’b® + 9a’b® + 17.
2.155. IlpuBeguTe MHOTOUJIEH K CTaHAAPTHOMY BUIY
U OIIpeJeJINTE ero CTeleHb:
a) bx — 2xy® + 8x — Txy?;
6) 9¢’-2a +a—-8c*—a-c?;
B) mm+8m —9mm + m;
r) 5x°y + 6y°x — yx * x + 2yxy.
Mo:KHO JI OIIpeNeJIUTh CTelleHb MHOTOUJIeHa, He
IIPUBOJS €r0 K CTaHJAapPTHOMY BUIY?
2.156. HatinuTe 3HayeHre MHOI'OUJIeHA:
a)—3a’b + ab + 3a’b — 8ab wpu a = %, b=15;
6) 0,2x% + %y‘*— 1,2x%—0,75y" npu x = -3, y = 25.
2.157. IlpunymatiiTe 1o aBa ImpuMepa:

a) AByUYJIEHA IISATOUA CTEIleHU;
0) TpexujeHa AeCATON CTeIeHMH.

2.158. PemiuTe ypaBHeHNE, BBIIIOJHUB TOYKIECTBEH-
HbIe Tpeo0pas3soBaHUA B €ro JIEBOM UaCTH:
a) 8x +11x = 38; 0) 15x — 9x — x = 45;
B) 0,7x + 2,3x — 8 =10; r) 0,2x-0,8x+2="1.

_ @ _
2.159. 3amuminuTe MHOTOYJIEH, UYJIEHAMHU KOTOPOTO
SABJIAIOTCS OJHOYJICHBI:
a) a u b% 6) 6n*, -m u k’ B) —2xy u X°y.
2.160. IIpuBeguTe mogo0HBIC YJEHLI MHOIOUJIEHA:
a) 2a + 3b + 8a; 0) 7Tx -8y +2x — 3y;
B) n—8m + 5n — m; r) 4x+12-3x-1;
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n) 8n+9m —8n - 2m; e) 6x -3y —Tx+ 3y;

%K) 2a +3b—a — 4b; 3) 8 —5¢c—"Tb+4c-b.
2.161. YupocTuTe MHOTI'OUYJIEH, BBIIOJIHUB TOXKIECT-

BeHHBIE IIPpeoOpa3oBaHUS:

a) 4a® — 6a — 3a” — a;
0) 1,6x% + Sxy — 0,6x3 — 4xy.
2.162. IlpuBeguTe MHOIOUJIEH K CTaHAAPTHOMY BUIY
U OIIPEJeJINTE €T0 CTeIleHb:
a) 8a +7a’b—Ta + a’b;
6) m*—5n+6m*—3n+8n;
B) x°x — y® + 9xx” + 5y°.
2.163. HaiiguTe 3HaueHUe MHOI'OUYJIEHA
2m*n —7m +3m*n —3m —m’n upu m = 6, n:g.

A
2.164. BernonuuTe geticteus. 472 : (—4)_3+ 0,47'— (—3)0.

2.165. B yuuBepcurere 66110 10 000 cTrymenTos. B uione
yHUBepCcUTeT 3aKoHumIu 25 % cTyaeHToB. B ceHTsOpe
3a CUeT IIePBOKYPCHUKOB UHCJIO CTYAEHTOB B YHUBEPCU-
TeTe yBeaunuuaoch Ha 25 %. CKOJIBKO CTYAEHTOB Teleph
B YHUBepCUTETE?

§ 9. Cioxenve M BbIUNTaHME MHOTOYJICHOB

2.166. Haiigure cymmy umcesa —15,5 u —7,6.
2.167. HaiiguTe pasHOCTh YMCEJI —5% u 0,75.

@ CyMmma n pa3HOCTb MHOrOYJIeHOB

Paccmorpum 3amauy. Mama Kymnujaa m KapaHaa-
mreir mo 20 k., n pyuek 1o 50 K. u k Tterpajgei mo 10 k.
JIJIS CTapIlero chIHA, a TaKske m Kapanzgamrei mo 10 K.,
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n pyuek mo 40 k. u k Terpageii mo 15 K. aad MJIagIiero.
a) CKOJIBKO JeHer 3a BCIO IIOKYIIKY 3alljlaThjia MaMma?
0) Ha ckoJbKO mOposKe cTOUT HAOOp IMpUHAAJIEKHOCTEN
JIJIsI CTapIIero chbIHa?

CocTaBUM BBIPAKEHUSA IJIA PEIIeHUS 3aJauu:

a) (20m + 500 + 10k) + (10m + 407 + 15k);
6) (20m + 507 + 10k) — (10m + 407 + 15E).

ITonyuenHble BHIPAKEHUS IIPEICTABIAIOT COO0M CyM-
My ¥ Pa3HOCTb MHOT'OYJIEHOB.

IIpu ciookeHUM U BBIYMTAHUYU MHOT'OUJIEHOB HYYKHO
PacKpbIBATh CKOOKM.

Eciu mepen cKoOOKaMM CTOUT 3HAK «ILIIIOC», TO:

1) omyckamoT CKOOKU;

2) OIIyCKAIOT 3HAK <«ILJIIOC»;

3) Bce BHAKM cJaraeMbIX B CKOOKax OCTaBJIAIOT 0e3
M3MEeHEeHU.

12+(4-3-2)=
—12+(+4-3-2)= o o—e-d)=
Voo =a+b-c-d
12143 2

Ecau mepen cKoOKaMH CTOMT 3HAK «MHHYC», TO:

1) omyckaroT CKOOKH,

2) omyCcKaoT 3HAK «MHHYC»,

3) Bce 3HAKM cJlaraeMbIX B CKOOKaxX 3aMEHSAIOT Ha
ITPOTHUBOIOJIOKHEIE.

12-(4-3-2)— o

_ 12— (+4-3-2)-= a-(b-c-d)=

Py — (75— i) 15 (& s (1)
=12-4+3+2

Ecau mepen ckoOKaMM HEeT HM 3HAKa «ILIIOC», HU
3HaAKa «MHUHYC», TO IOIpa3yMeBaeTcs, 4YTO CTOUT
3HAK «ILIIOC».
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YT100BI CI0KUTH (BHIUECTH) MHOTOUJICHBI, HYKHO:
1) pacKpBITH CKOOKM;
2) mpuBecTu TOAO00HBIE cJjlaraeMble B IOJIYUYEHHOM
MHOTOUJICHE.
Hanpuwmep:
a) 3a*-5a—-(2a°-a+1)=
=3a°-5a-2a°*+a-1=
=a’-4a-1;

@+b—c)—-(l-n+k)=
=a+b-c-l+n-=k

6) (-3x°y*+2xy—"T7)+

+ (%%t + 4y - 2) = at+b—c+(l-n+k)=

=a+b-c+l-n+k

= -3x’y*+2xy -7+
+x*y’ +4xy -2 =

= 2x%y® + 6xy — 9.

Cno:xenne (BBIYMTAHHE) MHOTOUJIEHOB SABJIAETCS
TOKIE€CTBEHHBIM IIPE00pPa30BaHUEM.

HPEACTaBﬂeHMe MHOro4sieHa B sunge CymMmbl
n pa3HOCTU MHOro4JieHoB

YTo0bI NpeacTaBUTh MHOTOYJIEH B BUIE CYMMBI ABYX
MHOTOYJICHOB, HYKHO:
1) mepen cKoOKaMu IMOCTABUTH 3HAK <ILIIOC»;

2) 3aKJIYNTH HEKOTOPHIE YIEHBI MHOTOUJIEHA B CKOO-
KU, He MeHAd 3HAKU YJeHOB, BHECEHHBIX B CKOOKU.

Hanpuwmep,

—6x°y +1,2xy + 0,6x%y —
—xy’—x = —-6x7y +1,2xy +
+(0,6x%*y — xy® — x).

a+b-c+m-n+k=
=a+b-c+(m-n+k)
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YTo0bl IpeacTaBUTh MHOTOUYJIEH B BHAE Pa3HOCTH
JBYX MHOTOYJIEHOB, HYKHO:

1) mepen cKoOKaMu IMOCTABUTH 3HAK «MUHYC»;

2) 3aKJIIOYNUTHh HEKOTOPbIE YJIeHbI MHOTOUJIEHA B CKOO-
KM, IBMEHUB 3HAK KaKJIOT'0 UJeHa, BHECEHHOT'O B CKO0-
KI, HA IPOTHUBOIIOJJIOMKHBIN.

Hampuwmep,

—6x°y +1,2xy + 0,6 x%y —
—xy’—x =—-6x"y+1,2xy —
—(-0,6x%y + xy* + x).

at+b-c—-m+n-k=
=a+b-—c—-(m-n+k)

IIpeacraBjieHne MHOTOUWIEHA B BUAE CyMMbI WJIU
Pa3HOCTH MHOTOUYJIEHOB SBJISIETCA TOSKIECTBEH-
HBIM IIpeo0pa3oBaHUEM.

@ CioskeHne M BRIYMTAHNE MHOTOYJICHOB

1. Haiigure cymMMy MHOTro4JIe-
HOB

2a°+ab-c+ (—2a2+ ab - cz).

2a°+ab-c*+ (—2a2+ ab — 02) =
=2a°+ab-c>-2a°+ab-c’=
= 2ab-2¢°.

. 7 - 2 2 2 2
2. HaiiguTe pasHOCTH MHOTO 2a%+ ab — ¢’— (~2a*+ ab — ¢ =
YJIEHOB

2 2 2 2
2a°+ab—c”—(-2a°+ ab - ¢%). =2a"+ab-c+2a"-ab+c "=

2
=4a",
HpeIICTaBJIeHI/Ie MHOI'O4JIeHa B BUE CyMMI:I
1 Pa3HOCTHU MHOTI'OYJICHOB

3. IlpencraBbTe AByMA coco- | 7p° —3p* + 562 b -8 =
0aMy MHOTOUYJIEH 76>~ 3b* + (5b° — b — 8);
76° - 3b* +5b°-b -8 B BUZE 76’ —3b* +5b°—b -8 =
CYyMMBI JByX MHOTOYJIEHOB. = 76"~ 3b" + 5%+ (—b - 8)

4. IlpeacraBbTe ABYyMA cmoco- | 7p° —3p* 1 5p2 —p—8 =

6aMu MHOTOYJIeH =7b" - 3b" — (-5b% + b + 8);
76’ - 3b" +5b"~b -8 B BUAE | 75 _gpt L 5p? _p_8
DASHOCTH AIBYX MHOTOUNIEHOB. | _7u5  gud \ gp2 (1 g)
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1. ITocse pacKpbBITHUA CKOOOK MIPH CJIOMKEHUM MHOTOUJIEHOB
MOXKET JIM YKCJIO YJIEHOB OBITh:

a) MeHbIIle, YeM YMCJIO YJIEHOB B MHOIOUYJIEHAX BMECTE;

0) 6oJbIlle, YeM YMCJIO YJIEHOB B MHOTOUYJIEHAX BMECTE;

B) PAaBHBIM UMCJIY YJEHOB B MHOTOYJIEHAX BMecTe?

2. CKOIBKUMHU cHOCO0aMU MOYKHO IIPEJICTaBUTH TPEXUJIeH B
BHUJIe PA3HOCTU OJHOUYJIEHA M ABYYJIEHA, COCTABJIEHHBIX TOJIb-
KO W3 UJICHOB JAHHOIO TpexujeHa?

2.168. YupocTure BbIpasKeHNE, NCIOJIb3YS TOMKIECT-
BeHHBIE IIPeoOpa3oBaHU:

a) 4a + (2a + 8b); 0) 6b + (—3b + 2¢);
B) Tx +(Ty — x); r) 9m + (-7Tm — 2n);
n) 8c - (6¢c +b); e) 3x — (—-5y + 3x);
XK) 6a — (5a — k); 3) 6n—(-5m —6n).

2.169. PackpoiiTe CKOOKM U IIPpUBEAUTE II0J00HBIE
cJjaraeMmsble:

a) (ba + 2b) + (3a - b); 6) (8x% +x)+ (-x* +1);
B) (n®-5n)+ (3n®-n); r) (t* —2t) — (% + 3¢);
m (5y* +y) - (-8y +1);
e) (2a* - 9bc) — (—6a* — 9be).

2.170. HaiguTe cyMMy U PasHOCTb MHOT'OYJIEHOB:
a) 6a>-5a u 3a—"7a°;
6) y’—4y -6 u -3y*+4y — 6.

2.171. YupocTture BhIpaskeHue A — B, ecyu:
a) A=m+n, B=m—n;
0) A=m-n, B=m +n;
B A=m-n, B=-m—n.

2.172. TIpeoOpasyiiTe BbIpakeH1e B MHOTOUJIEH CTaH-
TapTHOTO BUIA:
a) 2,1x* - 5,7x — (2,1x* - 0,7x);
6) —0,3a® + 2a® + (-0,64® + a);
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B) —3n* +2,1n* -8 — (2n* —n® +1);
T) 7y5 + 8,33cy2 = (—'Yy5 + 8,33cy2 -Y).
OmnpenennTe cTeneHb MOJYUYEHHOrO pPe3yJIbTarTa.

2.173. Pemure ypaBHeHUE, BBIIOJHUB TOMKJIECTBEH-
Hble ITpeo0pa30BaHUA B €TI0 JIEBOM UaCTU:

a) (Tx-9)+(2x-8)=19;
0) (0,2x-T7)—(6-0,1x) = 2;
B) 1,3+ 0,2x — (0,5x —1,1) = 1,9.

2.174. Haiigure, Ipy KaKOM 3HAUEHUU IepPeMeHHOI
paszocTh MHOrouJIeHoB 2,3x — 1,4 u 2,8 — 0,7x paBua —4,2.

2.175. YupocTuTe BhIpaKeHUE:

a) 6c—(c+9)+(bc+1);
0) 10ab — (ab — 2¢) — (3ab + 4c);
B) 3a — 2b— (—2b + 4c) + (5¢ — 2a).

2.176. Kaxue mpeoOpa3oBaHUA HYYKHO BBIIOJHUTH
IJIs  yOpolleHus BbIpaskenusas (m-5n)—-(Tm-2)-
—(9n-6m)? VYupocture BbIpa’KeHHE U HAWUAUTE €ro
3HAUeHUe IIPU N = —%.

2.177. B Bepaskennu N-— (x°—xy)=x’+xy —y® 3ame-
HUTe N MHOTOYJIEHOM TaK, YTOOBI ITOJTYUYMJIOCH TOKIECTBO.
2.178. JlokaskuTe, 4YTO 3HAUEHUE BBIPAKEHUA HE 3a-
BUCUT OT 3HAUEHUS EPEMEHHOI:
a) b—x’—(4x - 2x*)+ (7 + 4x — x°);
6) 5,7+ 8a’b — (1 -3a’b) — (11a°b - 2,3).
2.179. Haiigure 3HaueHNe BbIPAYKeHUS:
a) 5n—1:5n+2; 6) 34n+1,3374n;
B) 25n—3 . 27n+4 . 212n—1.
2.180. IIpexncraBbTe AByMs cHOCOOaMM MHOTOYJIEH:
a) 3a*—4ad® +5a®> +a B Buge CYMMBbl MHOTOUJIECHOB
CTaHAAPTHOT'O BUA;
6) —8a’b® + 6a’b® — a’b + 5b®> B Bue pPAsHOCTH MHOTO-
YJIEHOB CTaHJIAPTHOTO BUIA.
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2.181. IIpencraBbTe AByMA cHOCO0AMEN MHOTOUJIEH B
BUJIe CYMMbI AByUJIeHA W TPEXUJieHa, MMEIOININX CTaH-
IapTHBIN BU:

a) bx' - 2x® - Tx*+x-8;
6)* 6m°n — Tm®n®+ nm.

2.182%, YupocTture BbIpasKeHUe

2c—(3c—(2c - (c+1))-3).

_@_

2.183. YupocTuTe BbIpasKeHUE:

a) d5x + (3x + Ty); 0) 7a +(—2a + c);

B) 90 + (8¢ — b); r) 5k + (-8n — 3k);
n) 9t — (8t — n); e) Ta—(-9b+7a);
%K) b—(c—2b); 3) 8x — (—Tx — 2y).

2.184. PackpoiiTe CKOOKH 1 IIPUBEINUTE NOJOOHBIE
cJaraeMble:
a) (8m-9n)+(-Tm +n);
6) (5a® —a) + (-5a® - 2a);
B) (x*+5x) — (8x* - 5x);
r) (7Ty® - 8x2) — (-2y° - 3x2).
2.185. Haiigure cymMMy M Pas3sHOCTh MHOT'OUJIEHOB

2x>-38x+5 u 9 - 2x*. OupeennuTe CTeleHb HOJIYYeH-
HOTO pesy/IbTara.

2.186. Yupocture BbIpaskenue A + B, ecau:
a) A=-m-n, B=m+n;
0) A=m-n, B=-m—n.
2.187. IIpeobpasyiiTe B MHOT'OUJIEH CTAHAAPTHOT'O BUA:
a) 7,2k + 0,1pk + (-7,2k* + 1,9 pk);
6) —5,7x%+6x° — x — (0,3x% — 6x° — x).

2.188. Pemure ypaBuenue 12x +9 — (7 —-3x) = 13.
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2.189. Hailigute, mpu KaKOM 3HAUYEHUU II€pPEeMeHHOI
pasHocTb MHOrouJieHoB 23x — 14 u 7x — 28 paBHa 14.

2.190. YupocTure BhIpayKeHMe:
a) 2b+(3b-5)—(b+1);
0) Sax — 2y + (3z —4ax) — (—2y + 4z2).
2.191. YopocTure BbIpaKeHUe
5b—Ta - (8b—-6a)+(5b+a)

W HaWguTe ero 3HaYeHWe Ipu b = 5%.

2.192. TokaxkuTe, 4TO 3HAUEHE BHIPAYKEHUA
3n’+8n—-4—-(5n*+3n)—(-2n’+5n-1)
He 3aBUCHUT OT 3HAUEHUS IIePEeMEeHHOI.

2.193. IIpencraBbre MHOrOouIeH Ha'— 8a®+5a*—Ta B
BUJIe: a) CYMMBI OJHOUJIEHA U TPexuJieHa; 0)* pasHOCTU
TpexXujieHa U ABYyUYJIeHa.

2.194%, Yupocture BhIpakeHue 3a — (6a — (2a — 1)).

S S
2.195. OxpyriauTte uncyao 8,6751 10 COTBIX.

2.196. Boruuciure: (22)7' (3)8 . (2)13.

2.197. Ilpu BapKe BapeHbsA KJIYOHUKY, caXap 1 BOAY
OepyT B oTHoIeHUU 3:2:1 COOTBETCTBEHHO. ¥ XO3Si-
KM mMeeTcs 9,9 Kr caxapa. IlocTaTouyHO Ji 3TOro, 4TO-
ObI CBAPUTH BapeHbe U3 8 KI' KIYOHUKU?

§ 10. YMHOXKeHNe U TeJieHue MHOro4JIeHa
Ha OJJHOYJIEH
2.198. 3anuinuTe B Buje BhIPAKEHUA:

a) IIpousBesieHue uncia 9 u cymMbl unces a u b;
0) yacTHOe pasHocTu uuceg m u n u uucaa 10.

2.199. BrimosHuTe IeiCTBUA:
a) 0,5x°y - (—%xy3>; 6) —12a'b’c : (-2abc).
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@ YMHOXeHne ogHo4YsIeHa Ha MHOro4sneH

Paccmorpum 3agauy. IIpu oumcTke
ImapkKa OT IIOCJEeICTBUU yparaHa KcC-
II0JIb30BAJINICh KOHTEMHEDHI C U3Mepe-
HUaMu a, b u ¢ (puc. 6). B nepBbiit
IeHb OBLJIO 3AaII0JHEHO 3X TaKUX KOH-
TeliHepa, BO BTOpoii — 4y, a B Tpe-
Tuii — 5z. KaxoB ob0bemM Bcex KOH-
TEeHHEePOB, 3aIlOJHEHHbBIX 3a TPU THI?
g pereHusa 9TOM 3ajauM COCTABUM
BeIpaskenue abc(3x +4y+5z), Ko- Puc. 6
TOPOE TIpeACTaBJAeT cO00Ii MPOU3BeIeHNe ONHOUYJIEHA U
MHOT'OYJIeHA.

Ina yMHOMKEHUA OJHOYJIEHAa Ha MHOT'OYJIEH ITPUMe-
HSETCA PacCIpeleSIUTEeIbHBIN 3aKOH YMHOMKEHUSA YNCEJT
OTHOCHUTEJIbHO cyoKeHUsA: a(b+c+d) = ab + ac + ad.

YT0o0bI YMHOKUTH OTHOYJIEH HA MHOTOYJIEH, HY;KHO:

1) yMHOKUTH OJHOUJIEH Ha KaKIbIN UJIeH MHOTOUJIEHA;

2) ToJTyYeHHbIEe TIPOU3BEIEHUS CJIIOKUTD.

Hampumep:
a) 3xy(4x —Ty) =3xy - 4x - 2a (a’+3a—-1)=
—3xy Ty = 12x%y — 21xy°;
6) —5c(2a’c + 3ac —4a) = i 2
= -10a%c® —15ac’® + 20ac. =2a+6a - 2a

=2a'a2+2a-3a—2a-1=

YMHOK€HHEe OJHOUJIEHA Ha MHOTOUYJIEH SBJISAETCH
TOK/IECTBEHHBIM IIPEe00pPa30BaHUEM.

[leneHne MHoro4yneHa Ha ofHOuYNeH

IIpaBuio «uTOOBI HAWTU HEM3BECTHBINI MHOMKUTEIIb,
HYKHO NPOM3BeNeHIe pPasfejuTh Ha M3BECTHBIA MHO-
JKUTEJby IIPUMEHsIeTCS IIPU AeJIeHMH MHOrouJieHa Ha
OJTHOYJICH.



BeIpaskenus u ux npeobpasoBaHUs

YT100BI pa3aeauTh MHOTOYJICH HA OTHOYJICH, HY KHO:

1) pazmenuTh KasKIbI UJleH MHOTOUYJIEHA HA STOT Of-
HOUJIEH;

2) ToTyyeHHbIE YACTHBIE CJOXKUTD.

(4x—6x"+8x7): (2x7) =
=4x': (2x7) - 6x°: (2x7) + 8x: (2x7) =
=2x—3x+4

Hamnpuwmep, (3m®n®—m’n-m):m =
=Bm’n®’):m-(m’n):m-m:m =3m’n* - mn-1.

@ PesynbTaTr mejseHusa MHOTOUJIEHA HAa OJHOUYJIEH MO-
JKer:
a) ABJATHCSI MHOTOUYJIEHOM, HAIIpUMeD,
(5x'y® + 3xy — xy) : (xy) = 5x°y* + 3x* - 1;
0) He ABIATHCA MHOTOUYJIEHOM, HAIPUMED,
(5x*y® + 3x%y — xy) : (x*y) = bxy* + 3 — x°.

@ YMHOKeHHe OJJHOYJIeHA Ha MHOTOYJIEH

1. BoimonHuTe  yMHOXKEHWE |g) 3a(2b-c¢)=3a-2b—3a-c=
OJHOUJIEHA HA MHOT'OYJIEH: —6ab — 3ac;

a) 3a(2b - c); 6) (Tx°+3x—4)-6x°"=

0) (7x2+3x—4)-6x3. = 722 6x°+8x-6x>—4-6x°=

5 4 3
=42x +18x —24x".
JexeHne MHOTOYJIeHA HA OTHOUYJIEH

2. BeimosiHUTE JesieHue MHO- (27x10+ 3x5—24x3)3(3x3)=

roujeHa Ha OSHOUJIEH — 271 (3x%) + 3% : (3x°) —

(27x° + 32" — 24x%):(3x%). | T2'%, X _
—24x":(3x")=9x +x" - 8.

3. BeimosinuTe geficTBUss U | YCTAHOBUM  IIOPAJOK  JeW-
IpUBEIUTE PEe3yabTAaT K MHO- | CTBHUI:

rouJeHy CTaHZAPTHOTO BHUIA 1) tesene MHOTOUJIeHA Ha
(9x” - 6x):(3x) — (3x + 2). OZHOUIIEH;
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2) BpIYUTaHUE MHOTOUYJIEHA U3
MHOTI'O4JIeHa, IIOJIYy4eHHOI'O B
pes3yJjbTaTe neJeHUsd.
BrimmosHuM meicTBUA:

(9x” —6x):(3x) —(3x +2) =

=3x-2-3x-2=-4.

1. B pesyabraTe YMHOMKEHHUS OSHOUJEHA HA MHOTOUYJIEH IIO-
JYUYUJICS MHOTOUJICH, comepskainuii 5 uaeHoB. CKOJIBLKO Uuje-
HOB OBLJIO ¥ JaHHOTO MHOTOUJeHAa?

2. B pesyJsibTaTe gejieHna MHOTOUJIEHA, COAEPIKAIIlero 5 4IeHoB,
HA OJHOUYJICH IIOJIYUMJICS MHOI'OYJICH, COZeps;KaInuii 4 ujeHa.
BepHO Jiu BBINIOJIHEHO JeJieHne?

3. Mo:KHO Ji1 y3HATH CTEeHb MHOI'OUJIEHA, OJYUYEeHHOTO IpHU
YMHOKEHUM OJHOYJIEHA BTOPOM CTENeHW HAa MHOIOYJIEH IIs-

TOH cTerneHu?

2.200. BpimosiHUTE YMHOKEHMNE OLHOUYJIeHA Ha MHO-
rOYJIeH:

a) 3(a —b); 6) 2(x +1);
B) (83m —n)*5; r) —8(y +7);
n) a(x +y); e) 3m(m - n);
%K) (2a +1)-(-3a); 3) —k(—k - 5b).
2.201. BpinosiHUTE yYMHOMKEHUE:
a) 6xy(x —y); 6) —2ab(a - b);
B) (K*+1)-(-2E%); r) Tb(b*+b - 2);
n) —n*(2n®+6n*—n); e) bx’y(—x*—xy + y*).

2.202. BroimogHHTEe HEOOXOAMMBIE TOXKIECTBEHHBIE
mpeoOpa3oBaHUA U IIPUBEAUTE PE3YJILTAT K MHOTOYJIe-
HY CTaHJAPTHOIO BHAA:

a) 5(b—c)+9(b +c);

0) 8(2a — 3b) — 3(3a — 2b);
B) 5(x - y) — 4(2x + 3y);
1) 8(—a—2)+ 6(-a +9);
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x) —9(n —m)—(Tn + m);
e) —4(83m + 2n) —7(-2m — 3n);
K) —7(Bx+1)—5(1-3x)—6(x—2);
3) —8(-3x —y) — 2(x — 5y) + 4x.
2.203. IIpeobpasyiiTe BhIpaskeHe B MHOT'OUJIEH CTaH-
ITapTHOTO BUIA:

a) 3a(a® — 1) - 2a(a® - 2);
6) (4a®— 3b)2b — (-3a” — 4b)3b;
B) ab(3a + 2b) — 3ab’(a — 4);
r) 2mn(n —m) - 3mn(n + m) + mn?.
OmnpenenuTe cTeneHb HOJYUYEHHOTO MHOT'OYJIEHA.
2.204. HaiinuTe 3HaUYeHNE BbIPAKEHUSI
7(4a + 3b) — 6(ba +7b) mpu a =2, b = -3.
2.205. Pemure ypaBHeHUe, BBITIOJHUB TOXKIECTBEH-
HbIe IPeo0pa30oBaHUsA B €ro JIeBOM YaCTH:
a) 8x —5(2-x) =16;
0) 6(x —3)—2(x+2)=10;
B) -5(1-x)—-4(2-x)=3.
2.206. BrImmostHUTE geJieHre MHOTOUJIeHA Ha OO HOYJIEH:
a) (3a®-44d”): a;
6) (8x° +4x* — 2x%): (-2x?);
B) (5x'y* - 3x°y"): (x"y");
r) (85m°n* —10m°n® + 5m®n*): (-bm?n*).
2.207. BeimosHUTE OEUCTBUS U IIPUBEAUTE PE3YJib-
TaT K MHOTOUJIEHY CTAHJapTHOI'O BHIA:
a) (4a® -3a):a—-(Ta+1);
6) (3x®+6x%):(8x%) - 5(x*— x);
B) (60" —2b%):(2b%) + (-b*+1).

2.208. JlokaxxuTe, 4uYTO B3HaAUeHUE BbIPAKEHUA
287-2:32"+7. 8*3 ge 3aBUCUT OT 3HAUCHUA IIePEMEHHOM.
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2.209. Haiigure, mpy KaKOM 3HAUEHUU TIePEeMEHHOI:

a) pasHoCTh BbIpaskeHUN 8x —1 u —3(2x + 3) pasua 20;
0) cymma BeIpaskenuii 6x(7 + x) u 3x(—2x + 1) pasua 90.

2.210%, BoccraHOBHUTE pPaBEHCTBO, BIIICAB BMECTO
3HAKOB ¥ HEOOXOAMMbIe UJIEHBI:
a) 3(x—-y)=21x-3y;
0) ¥-(6n+5m)=-30n—-25m;
B) % (4a — %) = 20a”® - 15ab;
r) —4c(¥*+ %) = -12ac —16¢2.

2.211%, Pemnure ypaBHeHUE
6x(2-3x)—-4,5x(1-4x)-6,5x+2=09.

2.212. BulmosHUTE YMHOMKEHUE OJHOUJIeHA HAa MHO-
TOYJIEH:

a) 9(x + y); 6) T(b—1); B) (a + 4b)- 3;
r) —6(m - 5); x) m(a - b); e) ox(—x +y);
K) —t(t + ¢); 3) (4k —9) - (-6kF).

2.213. BeImosiHUTE YMHOMKEHUE:
a) bab(a + b); 6) —3m*n(m + n);
B) (y —3)-(-6y°); r) 3a(a’ - 3a - 2);
n) —x*(-x*+x —1); e) 9ab®(a®+ ab - b%).

2.214. BeImoJHNTE TOKAECTBEHHEIE ITPeo0pasoBaHua U
IIPUBEIUTE Pe3yJIbTaT K MHOTOUYJIEHY CTaHIAPTHOIO BUIA:
a) 5(a — 6b) — 2(8a - b);

0) 4(—a —2) - 6(—3a —1);
B) —71(2x —y) — 3(-3x + 2y);
r) (8a — b) — 2(—a — 2b) — (a + 4b).

2.215. Hatigure 3HaueH1e BbIPAKEHUSI
a(2b+1)-b(2a-1) npu a = 0,01, b = -5.
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2.216. PemiuTe ypaBHEHUE, BBIIIOJHUB TOXKIECTBEH-
HbIe ITPeo0pa30BaHUSA B €TI0 JIEBOU UaCTU:

a) 10x — 2(x — 3) = 30;
0) 7T(x—-1)—4(x - 2) = 25;
B) —2(4x +8)—-3(1-5x) =10.
2.217. BeInloJIHUTE JeJieH1e MHOTOUJIeHa Ha OO HOYJIEH:
a) (bx'—2x%): x; 6) (15a*-10a® - 5a): (5a);
B) (18a'b® — 24a°b* + 6a°b*) : (-6a°b?).
2.218. BbpIOMHUTE OENCTBUA U IIPUBEIUTE PE3YJIb-
TaT K MHOTOUJIEHY CTAHJapTHOI'O BHIA:
a) (bx®—3x):x —8(2x - 5);
6) (9t° +3t%): (-3t%) - (2t*+1).
2.219. JoraxuTe, 4UTO B3HAUEHWE BbIPAKEHUA

10 000”1+ 0,017 3: 100" He 3aBUCUT OT 3HAUEHUSA IIepe-
MEHHOI.

2.220. Haiigure, mpu KaKOM 3HAUEHUU II€PEMEHHOI
pasHocTh BeIpaskeHun 4(1— x) u 2(3 — 5x) pasua 1.
2.221%, Perure ypaBHEHUE

2x(~2 - 8x) — 6x(-8 — x) = 383.

2.222. Hatigure unciao, ecau 10 % ero pasub 0,18.

2.223. Haiinure Bce OYKBBI OeJIOPYyCCKOro aJyipaBuUTa,
UMEeIe OCh CUMMETPUH.
2.224. Beruucaurte, MpUMeHAA paIlMOHAJbLHbBIE TTPU-

eMbI cueTa: 28 - 3% _ 3% 18 +0,125-29 - 8.

2.225. Ha @pyTbosabHbIiT MaTy 061710 IIpogaHo 6300 6u-
JIETOB, UYTO COCTaBUJIO % BCeX WMEIOIIMXCsS OMJIeTOB.

3anoHATCA JI TPUOYHBI MOJIHOCTBHIO, €CJM K HavyaJry
maTtua OyzeT npoxgano eie 1300 6uieTos?
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§ 11. YMHOKeHe MHOTOYJICHOB

2.226. BeimmosHUTEe YMHOMKEHME:
a) 9x(2 — x*); 6) 3a’(a®-2a-1).

2.227. YupocTuTe BbIpasKeHUE:
a) 3(2b-4)+12; 0) 2(bm+n)-5(n—-2m).

Paccmorpum 3amauy. s mosuBa KasKIoro U3 Tpex

IIBETHUKOB ILJIOIAAbIO 4, YeThIPeX I[BETHUKOB ILJIO-
maablo b 1 ceMy I[BETHHUKOB IJIOINAJALIO ¢ B MIOHE 3a-
TpaueHo 2k JUTPOB BOALI Ha €NWHUIY IJIOIIALN, a B
nioJe — 3U JUTPOB BOALI HA efUHUITY maomianu. CKoJIb-
KO JIUTPOB BOJbI 3aTPauyeHO Ha MOJHUB BCEX I[BETHUKOB
3a obOa JeTHuUx MecdAna? Pelrenue sToi 3aJaum IIPUBO-
JUT K IIPOM3BEIEHNI0 MHOI'OUJIEHOB:

(2k + 3v)(3a + 4b + Tc).
YT00BI YMHOKNTHh MHOTOUJIEH HA MHOTOYJICH, MOJK-

HO NPMMEHUTHh paclpeaeIMTeJbHbIA 3aKOH YMHO-
SKeHUs.

Hanpumep, nHaiimem mnpousBeneHme (a +b)(c +d).
Ob6osuHauum (¢ + d) uepe3 X W MOJTYUUM:

(a+b)(c+d)=(a+b)x =ax+bx =a(c+d)+b(c+d).
CHOBa IpUMEHUM pacOpeneUTeIbHbIN 3aK0H:

a(c+d)+b(c+d)=ac+ad+bc+bd.
Taxum obpasom, (a + b)(c +d) = ac + ad + be + bd.

Ilonyumiu mnpaBUJIO0 YMHOKEHUS MHOTOUYJeHA Ha
MHOTOUJIeH.

@ YT00BI YMHOKUTH MHOTOUJIEH HA MHOTOUYJIEH, HYKHO:

1) YMHOKUTDh Ka'KIbIA UJIEH OJHOIO MHOTOYJIeHA Ha
KaKIBbIM YJIEH JPYyroro MHOTOYJIEHA;
2) TIoIyYeHHbIEe ITPOU3BEIEHUS CIOMKUTD.
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Hampumep:
a)(x+3)4x-2)=x"4x—-x+2+3-4x—-3:2 =
=4x*—2x+12x -6 =4x*+10x — 6;

0) (5m —n)(m — 3n) =
=bm-'m—-5m-3n —
—-n*m+n-3n-=
=b5m?—15mn —mn + 3n°=
=5m?—16mn + 3n>.

(a@d) =
LA

=ac+ad +bc+bd

3amMeHa nmpou3BeaeHusaA MHOI'OYJIEHOB HaA MHOI'O-
YJICH ABJAECTCA TOXRIECTBEHHBIM npeoﬁpasona}meM.

@ Y MHOKEeHe MHOTOYJICHOB

1. BoimosHuTe  yMHOKEHUE

(x*+3)(x*—4)=

MHOT'OYJIEHOB
(x* + 3)(x” —4).

=x’ x?-x*4+8-x°-8-4=
=x'—4x’+3x"-12=
=x'-x*-12.

2. VMHOXbBTeE MHQrOUJIeH x+3
Ha MHorouJieH x —4x +1.

(x+3)(x* —4x+1)=
=x-x’—x-4dx+x-1+
+3-x°-3-4x+3-1=
=x’—4x+x+3x°-12x+ 3=
=x°—x®—11x+3.

3. BuimosiHuTe meiicTBUA:
(a—0b)(a+2b)—(a—3b)(a+b).

(a—Db)(a+2b)—(a-3b)(a+b)=
=a’+2ab—-ab-2b*>—(a®+ab -
—3ab — 3b*)=a’+ 2ab—ab - 2b* -
—a®—ab+3ab+3b*>=b%+ 3ab.

4. [TokaxxuTe, YTO 3HAUEHUE
BBIDAYKEHUA

(2x —y)y —3x) + y(y — 5x)
He 3aBUCHUT OT 3HAUYEHUA IIie-
pPEeMeHHO .

BrimonauM gelicTBUsS IO IIO-
PALKY: YMHOMKEHIEe MHOTouJIe-
HOB, YMHOKeHUEe MHOTOUJIeHa
Ha OJHOUYJIEH M CJIOJKEHME II0-
JYYEeHHBIX MHOTOUJIEHOB:

(2x —y)y —3x) + y(y — 5x) =
=2xy— 6x°— y2+ 3xy + yz—
-5xy=—-6x"

Ilonyuennsiiti pesyabTaT He
3aBUCUT OT Y.
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6 1. Haiigure omubOKy B yTBep:;KAeHUU: «UTOOBI YMHOMKUTH
MHOTOYJIEH Ha MHOTOUJIEH, HYKHO YMHOKUTH YJIE€HbI OJHOTO
MHOTOUJIeHA Ha UYJeHBbI APYroro MHOTOUJIEHA U IOJIyUeHHbBIe
MIPOUBBEAEHUSA CIOKUTD» .

2. Bo3MOKHO U TIPU YMHOYKEHUH JBYX ABYUJEHOB IIOJYUYUTH
MHOT'OYJICH, COJepsKalllhuil: a) YeThIpe ujieHa; 0) Tpu UJeHa;
B) OATh YJIEHOB?

_®_

2.228. BpImoiHUTE YMHOMKEHNE MHOTOUJIEHOB:

a) (a+m)(b +n); 0) (x +1)(x +4);
B) (3+0b)(b+4); r) (a—c)(b+d);
1) (x —y)x+y); e) (b—3)(b+1);
*K) (a - 2)(a - 5); 3) (—x +3)(x - 2).
2.229. IIpencraBbTe B BUle MHOT'OUJIeHA BhIpasKeHUe:
a) (2x +y)(2y + x); 0) (ba + 2b)(3a + 7b);
B) (b¢c +2a)(3c —a); r) (3x —2y)(2x — dy);
x) (3n —1)(5—3n); e) (—a —b)(3a - 2b);
K) (—2x +1)(3x + 2); 3) (—2n — 3m)(—-3n + m).

2.230. BpimosiHUTEe YMHOMKEHNE MHOT'OUJIEHOB M OII-
penesinTe CTEIeHb IPON3BeIeHMA:

a) (b —c)(b+c?); 6) (3m —2)(5m®-2m);

B) (4y° - 3y)(y + 1); r) (5a® - 3b*)(3a® - 5b%).
2.231. BpIlonHUTE YMHOMKEHUE:

a) (a +b)(2c —d); 6) (5y - 1(3y + 2);

B) (4dm +n)(n —4m); r) (x —3y)(x + 6y).

CKOJIBKO UJIEHOB B IIOJIYUYEHHOM MHOTOUJIeHEe?

2.232. PemuTe ypaBHEHUE, BBIIIOJHUB TOXKJIECTBEH-
HbIe ITPeo0pa30BaHUA B €0 JIEBOU UaCTU:

a) (5—-x)(x+3)+x* =20;
6) (2x — 3)(3x — 1) — 62° = 16.
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2.233. IIpencraBbTe B Bue TpexuJieHa BhIpasKeHUe:
a) —(a — b)(a + 3b); 0) —(2x +3)(x +1);
B) —(5n — 3m)(2n — m); r) —(x*+ y)(x® - 2y).
2.234. Yupoctute BbIpakenue 7 —(x —-2)(x+2) u
HaiguTe ero 3HaueHue mmpu x = —2.
2.235. JorkakmTe, UYTO B3HAUEHWE BBIPAKEHUS
a’®— (a®- 5)(a’+ 5) He 3aBUCKT OT 3HAUEHNUA ITePEMEHHOI.
2.236. BeITIOTHUTE YMHOMKEHNE MHOTOUJIEHOB:
a) (x*—2x —1)(x - 3); 6) (a —1)(a®+ 2a - 3);
B) (4n®-3n —1)(2n + 3); r) (50 +4)(b*-b-1).
Mo:KHO U OIpeNesIuTh CTeNeHb Pe3yJIbTaTa, He BbI-
MIOJTHASA YMHOKEHUA?

2.237. IlpencraBbTe B BUJie MHOTOUJIEHA BBIPaKeHUeE:

a) 5(x — 2)(x — 4); 6) —6(d — 3)(d + 2);
B) 2a(a — 3)(a + 4); r) B(2b — 1)(2b + 1);
1) —2¢(5¢ — 3)(5c — 4); e) —x(x + 6)(2x + 3).

2.238. YupocTure BbIpaKeHUE, UCIIOJIb3YyA TOMKIECT-
BeHHBIE ITPeoOpa3oBaHUS:
a) (2a + 6b)(3a — 5b) — 8ab;
0) (3n+7Tm)(2n —3m) —dmn;
B) (a —2)(a +2) - 2a(5 - a);
r) —(y-3)A +y)-s5y(2+y);
m) 4x(2x —-1) - (x — 3)(x + 3);
e) —-3c(3c—2)—(3c+2)(2-3c).
2.239. YopoctuTre BbIpasKeHUe M HaWAUTe ero 3Ha-
yeHue:
a) (x—4)(x—-1)—(x+3)(x+2) mpu x =0,26;
0) (a+2)(a-5)-(a—1)a—-4) upu a =1,125;
B) —(x—2)(bx—-4)+ (5x —1)(x + 3) mpu x = —-1,05.
2.240. lorasxkuTe, YTO 3HAUEHUE BHIPAKEHUA He 3a-
BUCUT OT 3HAUEHUS NEPEMEHHOM:
a) 3a(a—2)—(a-2)3a-1)-a;
0) 2x—-1)Bx+1)—(x+1)(6x —-1)+3(2x —1).
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2.241. Pemture ypaBHeHUe:

a) (x+3)(x—-3)+(4—-x)x —3x =12;

6) —x(2x —1) — (x — 3)(3 + x) + 3x*=10.
2.242. YupocTture BbIpasKeHIe

(2a + 3x)(ba — x?) — (a + x*)(10a — 3x) u HalAUTEe ero 3HA-
YyeHUe IPHU azé u x =-0,5.
2.243. YupocTuTe BbIpaKeHUe
(a +5b)(a—-b+3)—(a-Db)a+5b-3).

2.244%, WsBecTHO, uTO a’+b? = 7. Hailigure 3Haue-
Hue BoIpaskeHud 2(a + 1)(b+ 1) — (a + b)(a + b + 2).

2.245%, JlokasKuTe, UTO 3HAUEHNE BBIPAKEHUS
6(9x% +2) - 2(1 - 8x + 9x%)(3x + 1) He 3aBUCHT OT 3Ha-
YeHUs IIepeMeHHOI.

2.246%, Tlpu KaKoM 3HAYEHWU @ 3HAUEHUE BbIpa’Ke-
HudA (x — a)(x + 8) — (x + 4)(x — 1) He 3aBUCUT OT X?

2.247%, Jlokaxxure, UYTO NOpU JIOOOM HaATypaJb-
HOM 3HAUYeHWU IIePeMeHHON B3HaueHVe BbIPaKeHUA
(n-2)(n+15)—-(n +5)(n —6) xparHO 14.

2.248%, JlaHnbl yeThIpe IOCJIeAOBATEeIbHBIX HATYPaJIb-
HBIX umcja. JloKasKuTe, UYTO NIPOU3BeIeHNe KpalHUX
YuceJl MeHbIIe IIPOM3BeIeHUs CPpeIHuX Ha 2.

_@_

2.249. BeimosiHUTEe YMHOMKEHNEe MHOT'OYJIEHOB:

a) (b+c)(d—-c); 6) (a —4)(a -3);

B) (x+1)(5—x); r) (4a-1)(2 - 3a);

m) (6¢c —T7b)(2c + 3b); e) (bm —2n)(3n — 5m);
K) (—x+y)2x —y); 3) (—2a — 3b)(—3a + 4b).

2.250. IIpeacraBbTe BhIpaskeHUe B BHUJe MHOT'OYJIEHA
U OIIpeJleJIUTE ero CTeIeHb:
a) (a®+b)(a - b%); 6) (x +4)(2x® - 3x);
B) (8n®+ 3n)(n - 1); r) (3x* -7y’ )(7x* - 3y°).
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2.251. Pemute ypaBrenue (7 — 2x)(x — 3) + 2x° = 5.
2.252. IIpeoOpasyiiTe B MHOT'OUJICH:

a) —(x+y)(x—y); 6) —(3a —1)(a +1);

B) —(7c + 2d)(2c + 5d); r) —(a’® - b)(b® - a).

2.253. Vopoctute BbIpaskeHme 16 — (x°—4)(x®+4)
W HalguTe ero 3HaueHWe Ipu X = —3.

2.254. BpITIOTHUTE YMHOMKEHNE MHOTOUJIEHOB:

a) (¥’ +3y -2)(y - 1); 6) (3¢ +4)(2c®*—c—1).

2.255. BuIOJTHUB TOXKIECTBEHHBIE TIPe00pa3oBaHmA,
IIpeACTaBbTe B BUJe MHOTOUYJIEHA BhIPAKEHUE:

a) 3y(by —1)(by +1); 06) —n(7n + 2)(n — 3).

2.256. YupocTuTte BBIpaKeHUe:

a) (6x —2y)(5x + 3y) — 8xy;

0) (x —2)(x+3)—4x(x+1);

B) 2c(1+¢)—(c—2)(c+4);

r) —2a(2a - 3) — (2a + 3)(3 — 2a).

2.257. YupocTtuTe BhIpakeHUe U HAWANTE €r0 3HAUECHYE:
8) (y-3)y +2)~ (y-D(y -5) mpu y =2
0) -(m+2)(9m —1)+(m + 3)(9m — 8) mpu m = -3,5.

2.258. Jloka:kuTe, UYTO B3HAUCHWE BBIPAKEHUS
(n-2)(n-3)—- (n+4)(n-5)+ 2(2n —1) He 3aBUCUT OT
3HAUEHUSA TIePEeMEeHHOM.

2.259. Pemture ypaBHEHUE
x*(B-x)-(2-x*)(x+1)—4x®> =15, BBHIIOJHUB TOX-
JleCTBEHHbIE TPE0OPa30BaHUA B €r0 JIEBOW YAaCTH.

2.260. YpocTuTe BBIpaKeHUIE

(4a — 2b)(3a + b*) — (6a — b*)(2a + 2b)
1 HaWJUTEe ero 3sHAUeHUe IPU a = —% ub=0,5.
2.261. YupocTuTe BbIpasKeHUIe
(x+3y)(x+y+2)—(x+y)x+3y+2).
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2.262%, JlokasKkuTe, 4TO OPHU JIOOOM HATypPaJIbHOM
3HAUECHUU IIePEeMEHHOU 3HaueHle BbIPaKeHUsI

(n—-1)(n+12)—(n - 3)(n +4) xparao 10.

2.263%. Halimure, 1py KAKOM 3HAUYEHUM 4 3HAYEHIE BbI-
pamenus (x +a)(x —3) — (x — 5)(x + 3) He 3aBUCHUT OT X.

_ _
2.264. HaiinuTe 3HaUYeHNe BbIPAYKeHU:
a) 257" - 5%; 6) 9°°:3712,
2.265. Beruucaure: (32,24 :4 —-2,1)-0,1.

2.266. IIpencraseTe 60 % B BuUIe JecATHYHON APoOHU
1 B BUJe OOBIKHOBEHHOI APOOHU.

2.267. ®epmep A yoopKu ypokad HaHAJ 10 padoT-
HUKOB, KOTOPbIE JOJI)KHBI OBLIM COOpaTh Bech yposKai
3a 8 gmeii. Korma onu mpopaboranu 2 mAHs, IPOrHO3 IIO-
roJIbI PE3KO YXYAMINJICA U, 4YTOOBI He IIPOIIajl YPOsKai,
(bepmepy moTpebOBaJIOCH 3aKOHUUTL PadOTy 3a 3 mHS.
CKOJIBKO ellle HYsKHO HAHATh PAOOTHUKOB?

2.268. Ha xpyroBoii muarpamme (puc. 7) IOKasaHO
pacmpeesieHIe YKCJIa MJIOJOBLIX JepeBheB B cany. CKOJIb-
KO B caJy CJIUB, ecau A0J0HL Ha 212 00JbIlle, YeM I'PYIIL?

2.269. s nyuKkTOB A 1 B, paccTossHUE MeXKIy KOTO-
peiMu paBHO 20 KM, HaBCTPeUy APYT APYTy OTHOBPEMEH-
HO BBIIIEJ IIeIeXOJ U BbI-
exaJ Besiocurenyict. CKOpocThb
BeJiocurienvcTa B 4 pasa 00J1b-
1re cKkopoctu nerexona. OHu
BCTPETUJINCH Yepe3 HEKOTO-

aspra poe BpeMs IIOcCJie HadaJa
CJTUBBI & nBriKeHnsi. CKOJMBKO KHJIO-
O
106 METPOB OCTAJIOCh HATHU IIe-
rpyIim
200 IIeXOAy IIOCJe BCTPEU! [0

Puc. 7 nyHKTa B?
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§ 12. ®opMyabl COKPAIIEHHOTO YMHOMKEHU:
KBaJpaT CyMMBbI M KBaJpaT Pa3HOCTHU
IBYX BBIpasKeHUU

2.270. IIpounraiiTe BhIpaKeHUA:
2ab; a?; b%; (a —b)>.
2.271. 3anuinTre BbIpasKeHUe:

a) YABOEHHOE IPOM3BEJIeHIe BhIpaKeHUl m u b;

0) KBaJgpaT CyMMbI BBIDAYKEHUU X U Y.

2.272. TIpencraBbTe B BUJE KBajJpaTa BhIpasKeHUe:
a) 16; 6) 36x%; B) 25x%y*.

2.273. 3anuinuTe BLIpasKeHNe B BUe IIPOU3BeIeHU:
a) m? 6) —x?; B) (a + b)%; r) (c — 2).

2.274. TIpeoOpasyiiTe BhIpaskeHNe B OJHOUJIEH CTaH-

JTapTHOT'O BUAA:

a) 2-a2-%ab; 6) 2-5a-Tb>.

PaccmoTpum 1mpousse-

JleHre IBYX IBYYJIEHOB
(a + b)(a + b), KOTOPOE MOK-
HO 3amucarth (a + b)? u npo-
YUTATh «KBaJpaT CYyMMBI
IBYX BBIPaKeHUU a u b».

BeimosiHM ~— yMHOMKe-
Hue ABy4JeHoB (a + b)(a + b)
M0 IIPABUJIY YMHOMKEHUS
MHOT'OYJICHOB:

(@a+b)’=a’+2ab+b*
KBanpar cymmsbI 1ByX
BbIpaskeHuu (a u b)
paBeH KBaJpaTy IepBo-
ro BeIpaxenud (a’)
IJIIOC YAIBOEHHOE IPOU3-
BeJleHHe MePBOro U BTO-
poro BeIpaskenuii (2ab)
ILTIOC KBaJPaT BTOPOTO
BeIpaskenus (b?)

(@+b)y=(a+b)a+b)=a*+ab+ba+b®=a’+2ab+ b
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Paccmorpum KBagpaT pasHOCTU BBIpasKeHUu a m b:
(@a-by’=(@-b)a-b)=a’—ab—ba+b*=a’-2ab + b>.

(a-b)’=a’-2ab +b*
KBampar pasHocTtu aByx
BBIpaskeHuu (a u b)
paBeH KBaapaTy ImepBo-
ro BpIipaxenud (a’)
MHUHYC YABOEHHOE IIPOM3-
BeJleHHe MePBOoro u BTO-
poro BeIpaskenuii (2ab)
ILUTIIOC KBAJPAT BTOPOTO
peIpa:keHus (b?)

Taxum oOpasom, IIOJY-
yuin (POpPMYyJibl KBazgpara
CYMMBbI U KBajpaTa pas-
HOCTU [JBYX BbIPasKEeHUMU.
C momoribio aTUX (HOPMYJI
YMHOKEHVEe PpaBHBIX [BY-
YJIEHOB MOYKHO BBITIOJTHUTH
COKpaIlleHHO.

Nx masbiBatoT (popmyia-
MH COKPAIIeHHOT0 YMHO-
SKeHU .

Yr100BI IIpeacTaBUTh KBaaApaT CyMMBbI ABYX BbIpa-
JKeHHUH B BHUJe TPeXuJjeHa, HYy;KHO:

(O HassaTb IlepBOoe U BTOPOE
BBIPAYKEHUA.

@ Bammcarh KBaZpaT IEePBOTO
BBIDAKEHUSA M 3HAK <«ILITIOCY.

(® Bammcarh yABOEHHOE IIPO-
u3BeJleHre IePBOTO U BTOPOTO
BBIPAYKEHUI U 3HAK «ILJIIOC».

@ BanmcaTb KBagpaT BTOPOIO
BBIPAKEHN .

IIpencrasbTe B BUIe Tpexztme-
Ha BbeIpaskeHue (3a + 5b)°.

@ 3a u 5b.

@ 9a® +

® 9a”+30ab +

@ 9a”+30ab + 25b°

(3a + 5b)° = 9a’+ 30ab + 25b°

Hanpuwmep:
a(m+4y=m*+2-m-4+
+4°=m”+8m + 16;
0) (x*+ 1> =x*+2x*+ 1.

(2k +Tn)’ =
=(2k)*+2-2k-Tn +(Tn)’=
= 4%+ 28kn + 49n°

Y100l MpeACcTaBUTh KBAJAPAT PA3HOCTU IABYX BBHI-
paskeHU# B BHIE TPeXuJeHa, Hy;KHO:
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O HaszpaThb IepBoe U BTOPOE
BBEIDAKEHNU .

@ Bamnmcarb KBaApaT IIePBOroO
BBIPAKEHUSA U 3HAK «MUHYC».

(® Bamucarh yABOEGHHOE IIPO-
u3BeJleHre IePBOT0 U BTOPOTO
BBIPAKEHUN U 3HAK <«ILJIIOC».

@ BamnmcaTh KBagpaT BTOPOIO
BBIPAKEHUA.

IIpencraBbTe B BuIe TpexuJie-
2
Ha BeIpasKkeHue (x —2y)°.

® x u 2y.

@ x* -

® x* —4dxy+

@ x° - 4xy + 4y

(x-2y)° =x° —4xy + 4y

Hampumep:

a) 8n — 1)%=
—(3n)-2-3n-1+1°=
=9n?-6n+1;

6) (' -2y =y° -4y’ + 4.

(4a - 3b)* =
=(4a)’-2-4a-3b+(3b)’=
=16a? — 24ab + 9b?

DopMyJIbI COKPAIIEHHOT'0 YMHOMKEHUS ITPUMEHSAIOT-
cdA KaK cJjieBa HAIlpaBo, TaK U CIpaBa HAJIEBO:

a’+2ab +b*= (a +b)*

a’—-2ab+b*= (a - b)’

Ecnu unenbl TpexuseHa IPeACTaBJIAIOT COO0M KBaapar
OIHOT'O BBIPA’KEHUS, KBAJApPaT BTOPOT'O BLIPAKEHUS, YIBO-
€HHOe IIPOM3BeJIeHIIe dTUX BBbIPAYKEHUH, TO 9TOT TPEXUJIEH
MOJKHO TIPEJICTAaBUTDH B BHUE KBaapara ABYydYJIeHA.

Yro06bI 3amMcaTh TPEXYJIeH B BUJe KBajJparTa JIBY-

yjaeHa, HYyKHO:

(D HasBaTb ABa 4jieHa U3 TPeX,
KOTOpbIe fABJIAIOTCA KBajapa-
TaMU BBIPpAKEHUN.

@ OmpenenuTh BBIPAMKEHNU,
KOTOpble OBbLIM BO3BEJEHHI B
KBajpar.

(® HasBaThb yIBOEHHOE IIPOU3-
BeJIeHVEe 3TUX BBIPAKEHUI.

IIpencrasbTe B Buae KBagpaTa
AByUYJIeHA TpeX4JeH

x* - 10xy + 25y°.

O x* m 25y°.

@ x u by.
®@2-x-5y = 10xy.
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@ Ecau ynsoenHoe mpousBe- | @ x®—10xy + 25y% = (x — 5y)°.
[leHUe COBIIaJaeT C TPEeTbUM
YJeHOM TpexuyieHa (co B3Ha-
KOM <«ILJTIOC» WJIU <«MHUHYC»),
TO 3amucaTh KBaJgpaT CyMMbI
(KkBazgpaT pasHOCTU) ITUX BBI-
PasKeHUI.

IIpenctaBuM B BuAe KBajpara ABYYJeHA TPEXUJIEH
36x* + 12xy + y*:

@ 36x* u y* — KBaApaTHl BLIPAKEHUIL;

@ 6x u y — BBIPaKeHUs, KOTOPbIe ObLIU BO3BEIEHBI
B KBaJpar;

® 12xy — yaBoeHHOe IPOM3BEIEHNE STUX BbIPAKEHUI;

@ 12xy coBmajaeT cO BTOPHIM UJEHOM TpexduJjeHa
(co BHAKOM «ILIIIOC»), 3SHAUUT,

36x% + 12xy + y* = (6x + y)°.
IIpenctaBuM B BUAEe KBajpara ABYYJeHA TPeXUJIEH
25m* — 20mn + 4n?:
@ 25m® u 4n® — KBaJpaThl BLIPAKEHUIL;
©@ b5m u 2n — BBIpaKEHUsI, KOTOPbIE OLLIN BO3BEe-
HBI B KBaJApar;
® 20mn — yaBoeHHOe IIPOM3BEAeHIe dTIX BhIPAYKEHIIT;
@ 20mn coBmajzaeT coO BTOPBIM UJIEHOM TpeXuJjeHa
(co 3HAKOM «MHHYC»), 3HAUNT,
25m? — 20mn + 4n? = (bm — 2n).
TosKIeCTBeHHO PAaBHBI BHIPAKEHUA:
a) (e +b)® u (—a - b)%;
6) (a —b)*> u (b—a)’.
Ilokasxem aTO:
a) (—a-b)’=(-1-(a+0b))’=(-1)*(a +b)*= (a + b)%;
6) (a—b)*=(-1-(-a+b))’=(-1)*(b-a)*= (b-a)’.
®dopmyasl KBagpaTa CyMMbBI U KBaJpaTa Pa3HOCTH
SABJIAIOTCA TOMKIECTBAMH.
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@ KBampar cyMMBI M KBaJpaT Pa3HOCTH ABYX BBIPAKEHUI

1. IIpeacraBbTe B BUIE TpeX-
YJIeHa:

a) (x +3)%;

6) (7n —1)*;
B) (-5a — 2b)°;
r) (—c +1)°.

a)(x+3)°=x"+2-x-3+3°=
=x2+6x+9;
6)(Tn-1)°=(Tn)>-2-Tn-1+
+1°=49n" - 14n +1;

B) (-5a — 2b)* = (5a + 2b)° =

=25a"+ 20ab + 4b°;
r)(—c+1)=(c-1)°’=
=c®—2¢c+1.

2. Ucmonb3ysa (QOPMYJIBI CO-

a) 3anumem umcao 1001 kax

KpaIieHHoro YMHOXeHNdd, cymmy umces 1000 u 1 u Boc-

BBIYHUCJIATE: noJab3yeMcsa (hopMyJIOH KBa-

a) 10017 paTa CyMMBI:

2

6) 7,8 10012 = (1000 + 1) =
=1000% +2-1000-1+1% =
=1000000 + 2000+ 1=
=1002001;
6) 7,8° =(8-0,2)°=
-8°-2-8-0,2+0,2°=
=64-3,2+0,04=60,84.

3. Ucnonbaysa amroput™, | a) @ x> u 16 — KBagpaTsl

IIpeACcTaBbTe B BUJe KBajapaTa | BbIpaKeHUIA;

NBYy4YJIeHA TPEXUJIEH: @ x m 4 — BHIpasKeHHA, KO-

a) x2—8x+16;
0) a'+6a® +09.

TOPBIE€ BO3BEAEHBI B KBaapar,;

® 8x — ymBOeHHOe IPOU3Be-
IeHUe 3TUX BBIPAKEHUIH;

@ 8x coBmazaeT CO BTOPBIM
YJIEHOM TpexudJjieHa (CO 3Ha-
KOM «MUHYC»), SHAUUT,

x° —8x+16 = (x —4)°;
6)a‘+6a’+9 = (a”)’+
+2-a°-3+8°=(a*+3)%,
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4. Ucnionwbays anroputm, npen- | O 36m? u 4n® — KBajgpaTsl
CTaBbTE, €CJM BO3MOYKHO, | BBIDAYKCHMUIL;
B BHUJe KpBaapara jByuwieHa | @ 6m um 2n — BeIpasKeHHsd,
TpexdeH KOTOpBIe OBLIM BO3BEJEHEI B
36m” —12mn +4n”. KBaspar;

® 24mn — yABOeHHOe IIPO-

M3BeIeHNe dTUX BBIPAXKEeHUIT;
@ 24mn He coBIagaeT CO BTO-
peIM ujgeHoM 12mn, 3HAYUT,
TpeXuJieH 36m”> —12mn + 4n”
HEBO3MOJKHO IPEACTABUTL B
BUe KBaZpaTa IByUJeHA.

0 1. Bepro Jsu, uTo (opmysa KBagpaTa CyMMbI (PasHOCTHU)
IBYX BBIPA’KEHUI MCIIOJb3YeTCA JIs COKPAIEHHOTO yMHO-
JKEeHUS IBYYJIEHOB?

2. Eciu TpexdJieH COAEPIKUT CYMMY KBaApaTOB ABYX BBIpa-
KeHUH, TO KAKUM JOJI’KeH ObITH TPEeTHil UjieH, UTOOLI II0JIY-
YuTh (pOpMYyay KBagparTa AByUIeHA?

2.275. TlpumeHnute ¢dopMyay KBaapaTa CYMMBI U

IIpeacrTaBbTe BbIPpAaKEHNEe B BrJ€e MHOI'O4YJIEeHa CTaHdapT-
HOI'O BMUJA, NCIIOJBb3ydA AJT'OPUTM:

a) (x+y)’; 6) (a +3)%; B) (8 +¢)’;
r) (b+1); 1) (3a +1)%; e) (7+2m)?;
x) (b +n)?; 3) (8b+4c)?; n) (8c + 3d)°.

2.276. IlpumeHnTe aJTOpPUTM U TPEACTAaBBTE BbIPA-
JKeHre B BHUJe TpexuJeHa:

a) (m—n)*; 6) (x —2)*; B) (6 - b)*;
) (a-1)% m) (5k —1)%; e) (8 -3a)’;
#) (92 - 5)%; 3) (2x - 3y)*; w) (5p - 2k)".

2.277. 1lpencraBbTe B BHIE TpPEXUJieHA, UCIIOJb3Ysd
(bopMyIBI COKPAIEHHOTO YMHOKEHUS:
a) (x +0,4)%; 6) (0,6a —1)%;

B) (1m+ 3) ; 1) (5n - 0,1k)%.
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2.278. IlpencraBbTe B BHUJE TpexujieHa KBajaparT
IByUYJIeHA:

a) (a® - b)’; 6) (n”+m?®)?;
B) (x° - y*)%; ) (p*+¢°);

x) (10n* - 1)%; e) (3 -2a’)%;
%) (2k — ¢2)?; 3) (%xz+3y4)2.

2.279. IlpencraBbTe B BHUAE TPEXUJieHA, HCIOJIb3Ys
(hbopMYJIBI COKPAIIIEHHOIO0 YMHOMKEHUS:
a) (—a+1)*; 6) (-2b - 5)*;
B) (-3m + 4n)?; r) (—x*—-3y)°.
2.280. HaiiguTe omnOKu B IpeoOpPa30BaHUAX:
a) (2x—3)*=2x>-12x+9;
6) (2x —3)*=4x*-6x+9;
B) (2x —3)’=4x*+12x+9.
BreinmosianuTe mmpeobpasoBaHue BEPHO.
2.281. Ilpumenure (popmMyay KBagpaTra CyMMBI U BbI-

qucJInuTe. 9
a) 312 6) 5012; B) 7,22 r) (8%) :

2.282. IIpumenure (opMyJsy KBaapaTa PasHOCTH U
BBIUMICJIITE:

a) 89% 6) 499 B) 7,8% r) 3,99,
2.283. YupocTuTe BbIpasKeHUE:

a) 2(3a +1)%; 6) 5(-m - 8n)*;

B) —(2x — 5y)?®; r) —5(-0,2b + 4c)*.

2.284. IlpencraBbTe B BUJEe MHOT'OUJIEHA, BBLITIOJHUB
TOKJIeCTBEeHHbIE IIPpeo0pa3oBaHUA:

a) 3(x —4)* - 3x7%; 6) 7(—a + b)* + 14ab;
B) 8xy + 4(x — y)*; r) 9x* - 3(x* + y)°.
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2.285. YupocTuTe BbIpaKeHUE:
2) (y - 9)*-3y(y +1);
6) 4c(c —2) — 3(c — 4)%;
B) (—a —1)*—(a - 1)(a + 3);
r) (m +3)(m —11) — (m + 6)°.
2.286. YmpocTuTe BBIpaKeHNEe U HAWAUTE ero 3Ha-
yeHue:

a) Ba+b)Y’+(Ba-b)? mpu a=0,1;b="7;

6) (ba®+b)’ — (5a®—b)® mpu a = 0,5; b = 24.
2.287. Pemute ypaBHEHUE:

a) 16x*— (4x — 5)* = 15;

6) x(x+3)—(x—1)°=4;

B) (2x + 3)>— (2x — 3)* = 48.

2.288. JlokaxxuTe, 4UYTO B3HaAUeHWEe BbIPAKEHUA
(5a —1)* — (4a +1)* —9a(a — 2) + 4 He 3aBUCHUT OT 3Ha-
YeHUs IIepeMeHHOM.

2.289. Haiinure, mpu KakKoM 3HAUEHUU II€PEeMEHHO

KBajpaT AByUYJeHa X + 5 OoJbllle KBajapaTa JIBYydYJeHa
x—1 uma 126.

2.290. IlpencraBbTe TpexdJieH B BHIE KBajapaTa
IByUJIeHA:

a) a’+6a+9; 6) x> —4xy +4y°;

B) 25m”° +10m +1; r) 4n®—12nk + 9%°;
m Yy’ + 2y +1; e) 1-2b+b%;

xK) a'+16a” + 64; 3) 9¢* —30c%b + 25b°.

2.291. BmecTo 3HAaKOB ¥ mom0epuTe OSHOUJIEHBI TaK,
YTOOBI BBITIOJTHAJIOCH PABEHCTBO:
a) ¥ +2mn+m?= (n+%)2;
6) 4x° — 4xy + % = (¥ — %)%;
B) % +12ab + 9b® = (% + 3b)°.
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2.292. Yupocture BBIpa’KEeHWE W HAUIAUTE €ro 3Ha-
yeHue:
a) x*—2x+1 mpu x =10; 0,1; —89;
6) 25m*+n® +10mn npu m = 0,2, n = 49.

2.293. IIpubaBbTe K ABYyUJIEHY TAKOM OJHOYJICH, UTO-
OBbI OJTyUeHHOE BBIPaKe€HUE MOYKHO OBLJIO IIPEeACTaBUTH
B BUJe KBajJpara ABydYJeHa:

a) y*+ 2y; 6) m®>— 6mn; B) 49x°+1.

2.294. HatimuTe 3HaueHUe BbIPAKEHIS:
a) 101°-2-101-91 + 91% 6) 27°+146-27 + 73%

2.295. IlpeacraBbTe TpexuJyeH ABYMs coocobaMu B
BUJle KBajpaTa ABYyYJeHa:
a) 100a®+1-20a; 6) m®—6m’n®+9n*;
B) —4x’y + x* + 4y°; r) 36K°+c® - 12k'c.
2.296. YupocTure BbIpakKeHUe:
a) (—x —8)>—2(x + 8)(x — 3) + (—x + 3)%;
6) 3(3a — 1) — 2(-4a - 2)*+ 5.
2.297. YupocTture BbIpaKeHIE
(-Tx+2)-bBx-3)bx+1)— (x+7)(8-x)
u HaujguTe ero sHauenue npu x = 0,2.
2.298%, Kakoe BbIpaskeHMe HaJ0 IPUOABUTL K KBaJ-

paTy PasHOCTH ABYX UYKCEJ, YTOObI IOJYUYUTH KBaJapar
CYMMBI T€X K€ YHUCeJI?

2.299%. BeigeanTe KBaJapaT AByUYJIeHA B BbIPAKEeHIU:
a) x°+ 6x +10; 6) y*— 16y + 70.

2.300%, Iokasxkure, uro BhIpaskeHue 8la’—18a + 4
IIPUHUMAET TOJILKO IOJIOKUTEbHbIe 3SHAUCHUS.
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2.301. Hcnonndysda ¢opMyJabl KBajgpaTa CyMMBI U

KBaJpaTa PasHOCTU, IIPeACTaBbTe BbIPAsKeHNE B BUE
MHOT'OYJIeHa CTAHJapTHOI'O BHUIA:

a) (c+d)’; 6) (b—5)*; B) (3 +k)%;

r) (n-1); n) (4x +1)%; e) (2-Ty)*;

x) (6a +b)?; 3) (5bp —2¢)%; n) (8a + 3b)°.
2.302. IIpexacraBbTe B BUJE TPexXUJIeHA:

a) (a - 0,2)%; 6) (0,3x +1)%;

B) (%b - 5)2; 1) (0,17 + 4m)?.

2.303. IlpexncraBbTe B BHUIEe TpexujieHa KBajaparT
IByUYJIeHA:

a) (n’+m)*; 6) (a*-b°);

B) (1+10x%)?; r) (ib2 -2¢°).
2.304. IlpencraBbTe B BUE TPexXdJeHA:

a) (=b+2)*; 6) (—3a - 1)%;

B) (-5x — 4y)?; r) (-y°+82)°.

2.305. IIpumenure (popmMyay KBajapaTa CyMMBI WJIH
KBaJpaTa PasHOCTU U BHEIUKCJIVTE:

a) 617 6) 799 B) 9,2%; r) 5,982,
2.306. IIpencraBbTe B BuAe MHOTI'OUJIEHA:
a) 5(2 - a)*-b5a’; 6) 3a(a —2) - (—a + 3)°.

2.307. Yupocrute Belpaskenue (2x — 3y)° — (2x + 3y)*

1 HalguTe ero 3HaUYeHWe IPU X = 2—74, y =5.

2.308. Pemure ypaBHenme (—x — 5)° — x(x + 3) = 39.

2.309. JoxakuTe, UYTO 3HAUYEHWE BBIPAKEHUS
(8x-1)>-3(x —1)>-6(x*-1) — 8 He 3aBHCUT OT BHa-
YeHUs IIepeMeHHOI.
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2.310. IIpexncraBbTe TpexuJieH B BHIe KBajpaTa
IBYUYJICHA:

a) x2-10x + 25; 0) n®+2n+1;
B) 16a” + 8ab + b*; r) m*-18m?®+ 81.

2.311. Haiinure sHaueHMe BhIpakeHHsa y°+ 6y + 9
npu y = 97.

2.312. IIpubaBbTe K ABYUJIEHY TAKOU OZHOUJICH, UTO-
OBbI IOJIyUYeHHOE BBIPaKeHIe MOYKHO OBILJIO IPEeICTaBUThH
B BUJie KBajpara ABYydYJeHA:

a) a’—4a; 6) 25y° +1; B) 24c + 4.

2.313. Hatigure 3HaUueHNE BbIPAKEHUS

99°-2-99-111+111%

2.314. IlpencraBbTe TpPeXUJIeH ABYMs CIIOCOOaMU B
BUJEe KBajJpara AByUYJeHA:

a) 9x*+1-6x; 6) —10ab®+ a® + 25b".

2.315%. BoeigesmnTe KBaapaT ABYYJeHA B BBIPAMKEHUU

a’+ 2a + 3.

2.316*. IlokakuTe, 4TO BbIpaskeHme 4x°—4x+3
IPUHUMAET TOJIBKO IIOJIOKUTEIbHbIe BHAUCHHA.

2.317. s Touerk K(-11); M(0); P(-11,2); T(-13) BbiGe-
puTe Ty, KOTOpas PacIoJioyKeHa Ha KOOPAUHATHOU IpH-
moii JieBee Touku N(—12).

2.318. Beruucaure: (0,5 —0,75):(-2,75).
2.319. OgHy u Ty Ke KHUT'Y YUeHUK IIPOUYUTHIBAET 34

7 nHel, a ero MJaniiasa cectpa — 3a 9 gueii. KTo mpoun-
TaeT 00JIbIIIe: YUEHUK 3a D Hel 1 ero cectpa 3a 6 mueii?

2.320. CpaBHuTe 3HAuUeHHUS BHIpasKeHuil a'—b' u
(@—-b)" mpn a=0,6, b=1,2.
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2.321. Ha cuetr nogoxxkuau 800 p. Uepesa mecsi Ha
cuetry ctayo 816 p. Ha CKOJBKO HIPOIIEHTOB YBEJIUUU-
Jach cyMMa BKJaga?

2.322. B knacce 28 yuamuxca. I3 Hux 15 udesoBek
JIO0AT UMTaTh AETeKTUBLI, 17 uejloBeK — (paHTACTU-
Ky, a 3 ueJjIoBeKa He JIIo0AT unuTarh. Haianure, CKOJILKO
yualuxcs J0aT OJHOBPEMEHHO AeTeKTUBBI U (haHTac-
THUKY, €CJIH UYHTATeJbCKME MHTEePeChl BCEX YyUaIllXCH
M3BECTHHI.

§ 13. ®opmyIbI COKPAIIEHHOTO YMHOMKEHU:
Ipou3BeaeHNe CyMMbI U Pa3HOCTH
IBYX BBIpasKeHUN

2.323. 3anumiuTe BbIpaKeHUE:
a) pasHOCTH BbIpaskeHuit 4m u 7b; 0) pasHOCTH
KBaJpaTOB BbIpAKEeHUU 3x M 2y; B) IPOU3BeJIEHUE
CYMMBI BBIpa'KE€HUH Ha u 4¢ 1 X PasHOCTHU.

2.324. IlpexncraBbTe B BHUAE KBajapaTa OJTHOUJIEHA
BEIpasKeHHe: a) 36; 6) b*; B) 9x%; r) 0,01m'2.

PaccmoTpum nmpousBeneHue aByuseHoB (a + b)(a — b).
IIepBBIiT MHOMXKUTEIh — 9TO CyMMa BbIPasKeHUU a u b,
BTOPOM MHOKUTEJh — WX PasHOCTh. Bce BhIpasKeHME —
IIpousBelleHrne CYMMbI M Pa3HOCTH ABYX BBIPa’KEeHUM.
BrIimostHUM yMHOKEHME MO IIPABUJIY YMHOMKEHUS MHOTO-
uyneHoB: (a + b)(a —b) = a®*—ab + ba — b*> = a® - b°.
IHonyunau ¢opmylly COKpPaAIleHHOTO YMHOSKEHUS
CYMMBI H PA3HOCTH JABYX BBIPAKEHMHIL.

(a +b)a-b)=a’-0b
IIpousBenenue cymmsl (a +b) u paszmoctu (a —b)
IBYX BBIpa:KeHMii PABHO Pa3HOCTH KBaIPATOB
(a® - b®) 9THX BBIpasKeHHiI
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YT100BI BHIMOJHUTH COKPAIlEeHHOE YMHOSKEHUEe CyM-
MBI M PA3HOCTH JABYX BBIPA’KEeHUU, HY;KHO:

(O HassaTb cymMMy 1 pasHocTb | IlpexcraBbTe B BHUIE MHOIO-

BBIDAKeHUIA. uynena (2a + 3b)(2a — 3b).
@ Hazssarp nepsoe u Bropoe | O 2a+3b u 2a — 3b.
BBEIDAKEHU . ® 2a u 3b.

(® Bamnmcarb KBaApaT IEePBOroO ® 4a?

BBIPAYKEHUA. @ 4a’ -

@ TlocTaBUTH 3HAK «MUHYC».

® 4a®-9b*

(® Bamwmcares KBagpaT BTOPOIO

BBIPAKEHUH. (2a + 3b)(2a — 38b) = 4a® - b2,
Hanpuwmep:

a) (x +8y)x —8y) = (6m +Tn)(6m —Tn) =
:?2—(81/2)2: x2—64y2; _ (6m)2_ (7n)2:

6) (@®+5)(@-5) = R R
— (a2)2 _ 52: a4 _95. =36m 49n

dopmysia IPOU3BEAEHUA CYMMBI M Pa3HOCTHU ABYX
BbIpA'KEHUII NPUMeHseTCA KaK cjJeBa HalpaBO, TaK U

CIIpaBa HAaJeBO:
a’-b*=(a -b)a+D).

Yro06BI mMpeacTaBUTh B BUAE IIPOU3BEIECHHUS IBY-
YJIeHOB Pa3HOCTh KBaJIpPaTOB IBYX BBIPaKeHMUI,
HY/KHO:

O Hassarb KBagpar mepsoro| IIpemcrtaBbTe B BuUe IIPOU3-

BEIDAIKEHIA. BefleHIsI PA3HOCTH KBAApATOB
@ HasBaTb IepBoe BBIpasKe-| BbIpaskeHmii 9a® — 1662

HUEe. @ 9a2.

® HasBaTh KBafpaT BTOPOI'O ® 3a

BBIDAIKEHIA. )

@ HasBaTb BTOpOe BBIpasKe- ® 160"

Hue. @ 4b.

® Banmcars  mpoussegenue| () (3a + 4b)(3a — 4b).
CYMMBI ¥ Pa3HOCTU STUX BHI-
PasKeHUIA. 9a® — 16b% = (3a + 4b)(3a — 4b).
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Hamnpuwmep:
a) x’—4=x>-22=
=(x+ 2)(x — 2);
0) b*—25a*=
— (b2)2 _ (5(12)2 —
= (b® + 5a?)(b* — ba®).

64c® - 81d”* =
— (8¢ - (9a)' =
= (8¢ +9d)(8c — 9d)

S

CoxpailieHHOE YMHOSKEHHE CYMMBbI
H PA3HOCTH ABYX BBIPA'KEHHH

1. IIpeacraBbTe B BUE MHOTO-
YJIeHa BBIDpAsKeHUue:

a) (83b+T7¢c)(3b—-"Tc);

6) (4x — 5)(4x + 5);

B) (4m” + n)(4m” - n);

r) Gy’+ 0,1x%) (0,1x°- 5y°).

a) BeIpaskeHue mnpeacTaBIsgeT
coboil TMpom3BemeHMre CYMMbI
(3b + 7c) u pasuoctu (3b — 7c)
BeIpaskenuii 3b u 7c. Kpagpar
IepBOTo BhIpasKeHus paBeH 9b%,
kBagpaTr BToporo — 49c¢%. Ta-
KuM o0pasoM,

(3b+7¢)(8b—-"Tc) =

=(8b)* = (Tc)’ = 9b° — 49¢%
6) (4x — 5)(4x +5) =

= (4x)* -5 =16x" — 25;

B) (4m” + n)(4m®-n) =

= (4m2 )2 —n’=16m" - nz;

r) (5y°+0,1x%(0,1x°- 5y%) =
= (0,12%)" - (5y°)"=

=0,01x° - 25y"

2. Beruucaure: 199 - 201.

199-201=(200 — 1)(200 + 1) =
— 200°- 1= 40000 — 1 = 39999.

3. Ucmonb3ys aJirOpuTM, Ipes-
CTaBbTe B BUJE IIPOMU3BEAEHUS
PasHOCTh KBAAPATOB BhLIpaiKe-

auit 36m” — 25.

a) ® 36m”® — xBsagpar mep-
BOTO BBIPAKEHN;

@ 6m — mepBoe BhIpaXKeHUE;
® 25 — KBaApaT BTOPOTO BHI-
paXKeHus;

@ 5 — BTOpPOE BBHIPAMKEHIUE;

® 36m?— 25=(6m + 5)(6m — 5).
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4. IIpencraBbTe B BUIE IIPOU3-
BeJleHUA PA3HOCTH KBaJPaTOB
BBIPaYKEeHUM:

a) xt - 9;

6) 1-0,04a°.

a) x4—9=(x2)2—32=

= (x% + 3)(x* - 3);

6) 1-0,04a°=1"- (0,24 )=
=(1+0,24°)(1-0,2a%).

5. Hatigure 3HauyeHme BbIpa-
2

5 2\
5f) _(1f) .
H{eHI/Iﬂ( 7 7

6 1. BepHo s, UTO TPOM3BEAEHUE PA3HOCTU U CYMMBI JBYX

OOHOYJIEHOB €CTh MHOI'OYJIEH,

0) Tpu umeHa?

coepiKalliii: a) ABa YJeHa;

2. BepHO JM, UTO PAa3HOCTh KBAaJApPATOB ABYX BBEIPAMKEHUN
MOJKHO B3aIMCAaTh B BHUIE IIPOU3BEICHUSA: a) OLHOUJICHOB;
0) IByuJieHAa 1 ONHOUYJIeHAa; B) ABYUJIEHOB?

2.325. Wcmonb3ysa aJrOPUTM, IIPEACTABbBTE B BUIE
MHOIOUYJIeHA IIPOM3BeJeHNe CYMMbI M Pa3HOCTHU IBYX

BbIpasKeHUM:

a) (c+d)(c—-4d)
B) (n+7)(n—-"17);
x) (a—b)(b+a);
K) (m-1)1+m);

6) (x —y)(x +y);
1) (a-2)(a+2);
e) (k+c)c—k);
3) (y +9)(5-y).

2.326. IlpencraBbTe B BUe MHOTOUJIEHA:

a) Bm +1)(8m —1);
B) (Bk +Tc)(bk —Tc);
n) (6n +m)(m —6n);
K) (b+ 8¢c)(8c — b);

6) (2a — b)(2a + b);
r) (x —4y)(x +4y);
e) (1-9p)9p +1);
3) (3a — 4b)(4b + 3a).
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2.327. BrImoJITHUTE YMHOKEHIIEe MHOT'OYJIEHOB:
a) (a”-3)(a’ + 3); 6) (7+E°)E - T);
B) (d'-d)(d"+d); ) (x*+y*)x’ - y?).

2.328. BroImosHUTE TOMKIECTBEHHBIE IIPeoOpaso-
BaHUA:

a)(7a’+2)(7a’® - 2); 6)(9x* — y)(9x* + y);

B) (50 + 4¢°)(4c® — 5b%); r)(3m®n® — 2)(2 + 3m®n®).
2.329. Bpruucaunre:

a) 49-51; 6) 9,9-10,1; B) 5%-4%.

2.330. IlpencraBbTe B BUAEe MHOIOUYJIEHA IIPOU3BeLe-
HUe:

a) (%a + 6b>(%a - 6b);

1\/1 .
6) (0,4x — L)(L +0,4x);
B) (2a - 0,3b%)(2a + 0,3b%);
3,1 1 3
r) (0,1m* + 5kn><§kn -0,1m*).
2.331. BepHo Ju, 4uTO:
a) (—a+b)(a+b)=b>-a’;
6) (-m —n)(m-n)=n*>-m??
2.332. Ucmionb3ysa TOMKIeCTBEHHBIE IIPeoOpa3oBaHUd,
BBITIOJIHUTE YMHOYKEHUE JBYUYJIEHOB:
a) (-p+Ek)(p+k); 6) (-n —m)(n —m);
B) (c +d)(-d +¢); r) (y —x)(—x - y).

2.333. Ucnonnaysa (popMyJbl COKPAIIEHHOT'O YMHO-
JKeHNs, IIPeiCTaBbTe B BIIe MHOIOUJIeHA IPOU3BeIeHNe:

a) (-4y + 3x%)(4y + 3x%);
0) (-bmn —1)(5mn —1);

B) (7a®+ 2a)(—2a + 7a®);

r) (0,2b* — c®)(—-c* - 0,2b").
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2.334. YupoctuTre BbIpasKeHUE:
a) 6(2y —1)(2y +1);
0) —2k(4 + 9k)(9k — 4);
B) (x — 8)(x +8) — x%;
r) 25a® — (8 + 5a)(ba — 3);
) (n®+6m)(n®-6m)+ 36m?.
2.335. BeIIoTHUTE TOMKAECTBEHHBIE ITPe00pa3soBaHU S
B JIEBOM UaCTU YPABHEHUSA U PEIIUTEe ero:
a) (x—3)(x+3)-x*+2x =1;
6) 12x°+ 6x + 3(2x + 5)(b — 2x) = 81.
2.336. IlpencraBbTe B Bue MHOTOUJIEHA BhIPaKeHUE:
a) Bx—-4)(3x +4)—4(3x —4);
0) 5x(5bx—-2)—(5bx + 2)(2-5x);
B) (x — 4)(x +4) - (x - 8)%;
1) (x +6y)’ — (6y + x)(6y — x).

2.337. Yupocrure BeIpaxkenue (a+5)@a—5)— (8 -a)’
1 HauTe ero sHadeHue npu a = 2,5.

2.338. lloraxure, 4TO 3HAUEHUE BBIPAKEHUS HE 3a-
BUCHUT OT 3HAUEHUS IIepeMeHHOM’:
a) (—4x + 3)(—4x — 3) — 8(2x* + 3);
0) (6x—-1)(-6x-1)-(2-9x)1 +4x)—x + 2.

2.339. Hcnonn3ysa aJaropuTMm, OpPeACTaBbTE B BUE
ITPOUBBEIEHNA PA3HOCTh KBAIPATOB BHIPAKEHUI:

a) n®—m?; 6) k* - c?; B) x° —4;
r) a’—1; ) 36 —n'; e) x°—y?;
x) 1-c°; 3) k' —25; ) 9—-a'.

2.340. IlpencraBbTe B BHUIEe IPOU3BEIEHUS PA3HOCTH
KBaJIpaTOB BbIPaKEHUM:
a) 25y° — 4; 6) 9x* - 1; B)49n® — 64m?;
1) 100%* — c?; m) a’c® —4; e)16m?n® - 1;
x) 25 — x'y?; 3) 49 — 4a°b°; n) 9a* — c%d®.
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2.341. IIpencraBbTe B BUJle IPOU3BEEHUA PA3HOCTH
KBaJIpaTOB BbIpaKeHUN:
a) %az - %bz; 6) 0,25x% — 0,81b%;
B) 0,01x* - yz; T) 0,49n°m° — 1.

2.342. C momomibio (popMyJIbl PasHOCTH KBaJIpaToB
BBIUMCJINATE:
a) 59° —41%; 6) 111,3* —11,3%

2.343. Hcnonandysa (opmMyay pPasHOCTH KBaJIpaToB,
VIIPOCTHTE BhIPpaKeHue:
a) (a—b) —a’; 6) n® —(m +n)?;
B) (x +y)® — 4x%; r) 9¢® — (5b —c)’.

2.344. Vcnonb3ysa (oOpMYJbl COKPAIIEHHOT'O YMHO-
3,6° -2-3,6-0,4+0,4>

1,4 -1,82 )

2.345. TIIpeoOpasyiiTe B MHOTI'OYJIEH CTaHIAPTHOI'O

Buza BeIpaskeHue (x°+ y®)(x +y)(x —y).

JKEeHUdA, BEIUYHCJINTE

2.346. Pemnute ypaBHEHUE
(Bx —2)(8x +2) - (2x +1)* — (bx —1)(x + 2) = 23.
2.347*. IlpeacraBbTe B BUJEe MHOIOUJIEHA CTaHIAPT-
HOT'O BUJIa BBbIPaKeHUe

(-6 -2b)* —b*(b-1)(b+1)+4b(1-b)(b+2)—(8b+1).
2.348%, JlokaKuTe TOXKJIECTBO
(a —2)(a +2)(a®+ 4)(a* + 16) = a® — 256.

2.349. Hcmonnsys (opmMyay pasHOCTH KBaapaToB

ABYX Bpra)ReHPIﬁ, IIpeaCcTaBbT€ B BHMJ€ MHOI'OYJIEHAaA
IIpOMU3BEOECHUE:

a) (b+c)b-c); 6) (x — T)(x +7);
B) (n —m)(m +n); r) (y +9)(5-y);
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o) (4x —1)(4x +1); e)(2a + b)(b — 2a);
K) (3 —5c)(5c + 3); 3) (Tn+2m)(2m —Tn).
2.350. Haiigure ommnbOKM B IpeoOpa3soBaHUAX:
a) (n+m)(m—n)=n>-m?;
6) (a +b)(a—-b)=a’+0b>.
BrimosHuTe mpeoOpasoBaHUS BEPHO.

2.351. BoImmosiTHUTE YMHOKEHE MHOT'OUYJIEHOB:

a) (x> +1)(x*-1); 6) (5—a*)(a'+5);

B) (6m”—5n°)(6m?*+ 5n°); r) (8 +b°c)(b°c - 3).
2.352. Haligure 3HaueHNe BLIPAMKEHUA:

a) 98-102; 0) 4,9-5,1.

2.353. IlpencraBbTe B BHAE MHOT'OYJIEHA IIPOM3BE-
JIeHue:

a) (Sn + im)(Sn - im);

6) (0,2a - %)(é +0,2a));

B) (0,47 + 3b)(0,42° — 3b);

r) (O,lpn + %m“)(gm4 - 0,1pn).

5
2.354. BeInIoTHNUTE YMHOMKEHNE ABYYJICHOB:
a) (-n®+m)(n®+m); 6) (-5a* - 3)(5a” - 3).

2.355. YmpocTtuTe BhIpaKeHUe:
a) —4(x + 5)(x —5);
6) (6a® — b)(b + 6a®) — 36a’;
B) 0,49n” — (0,7n + n*)(0,7n — n®).
2.356. Periute ypaBHEHUTE
(Bx—1)(1+3x)-9x*+2x +8 =12.
2.357. IIpencraBbTe B BuAe MHOIOUJIeHA BbIpasKeHIe:
a) (x+3)” — (x - 2)(x + 2);
6) (m +4n)(m —4n) — (m — 4n)°.
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2.358. Vopocture Boipaskenue (a —1)° — (5 + a)(a — 5)
U HaWauTe ero 3HaUeHWe IIpU a = —3,9.

2.359. Jlokaxure, 4YTO 3HAUEHUE BBLIPAKEHUA
(-2x+1)(2x+1) + 2x +1)* —4(x -1)
He 3aBHCUT OT 3HAUEHUS IIePEeMeHHO.

2.360. Hcnosb3ysa aJropuTM, IpPeACTaBbTe B BUE
IIPOUBBEIEHUS PA3HOCTh KBAaJPATOB ABYX BBbIPAKEHUIM:
a) x*—y’; 6) a®-9; B) m®—1;

r) 1-5°%; n) 49a° - 16; e) 64x° —25z*.

2.361. Ucnoab3ysa (opmMyay PasHOCTH KBaapaToB,
IIpeJCcTaBbTe B BHUJE IIPOMU3BENEHUs BhIpaKeHUe:

a) %nz—%mz; 6) 0,09a% - 0,64c";
4.2 1. 1.6 4 1 2
B) 0,04b 1; T) gx y 252 .

2.362. BprumcauTe 3HaUeHUWEe BBLIPA’KEHUA, HE BBI-
MIOJIHAA JeficTBUA BO3BeleHUA B KBaJpar:

a) 67° - 33%; 6) 324,7% — 224,7

2.363. Ucmoab3ysa ¢GopMysy PasHOCTH KBaApaToB,
VIIPOCTHUTE BhIPpakeHue:

a) (x—y)*—x%; 6) b*— (a +b)’;
B) (n + m)*-16n?%; r) 4c¢®— (k- 3c)®.

2.364. IIpeoOpasyiiTe B MHOIOUJIEH CTaHIZAPTHOIO
Buza Beipaskenue (b —5)(b + 5)(b* + 25).

2.365%. IlpencraBbTe B BUJEe MHOIOYJIEHA CTaHIAPT-
HOT'O BHJA BBIPaKeHUe

3(2 - x)° — (2x%+ x — BY(x%— 2) + (2% + 4)(4 — x?).

2.366. PacmojioxuTe B IIOPSAAKE BO3PACTAHUA UMCJIA:
21. 2, 29 226, 27,
4 8
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2.367. BrimosiHUTE JEeHCTBUA:
a) 47: 21, 6) 17*:(8,5)".
2.368. Yuamuiica IpouyuTa i KHUTH, a €CJIU OH

IIPOUUTAaeT eine (7 CTpaHuIl, To OygeT mpouutano 69 %
Bceit kHuru. HaiimuTe, CKOJIbKO BCEro CTPAHUIL B KHUTE.

2.369. Cpenmuee apumdpmeTHUYECKOE UYETBIPEX UUCEJ]
paBHO 45, a cpenHee apudMeTHUECKOe IBEHAAIIATH APY-
rux umceJ paBHO 35. Haiinure cpenHee apudmeTmue-
CKOe 5THUX IIEeCTHALIIATH YUCEeJI.

§ 14. Pazjgo:xkeHue MHOrO4JIeHAa HA MHOKUTEJJIH

2.370. Haiigute HOJL (51, 85).

2.371. IlpumeHuTe pacupeneJUTEIbHBIA 3aKOH
YMHOKEHUSA W BBIYNCJIUTE YCTHO:

a) 17-513 +17 - 487; 0) 2,7-560 - 2,5-560.
2.372. BeimmostHUTE IHesieHue:
a) 15x% : (5x%); 6) Tm*n?: (-m>n?).

IIpu ymMHOXKEHUU OJHOUJIeHa HAa MHOTOYJEH B pe-

gyJIbTaTe IoJiyuaercss MHoroueH. IloctaBum obpart-
HYIO 3azauy: 1) mpeacTaBUTL MHOI'OUJIEH B BHUJE IIPOU3-
BeJleHUA OJHOUJIEHA M MHOIOUYJIEHA.

IIpu yMHOKeHNM ABYX MHOT'OUJIEHOB B PEe3yJIbTATE TaK-
JKe moJryuaetrca MHorousaeH. OOparHad 3amauda: 2) mpen-
CTaBUTh MHOT'OUJIEH B BU/I€ IPOU3BEIEHIA MHOTOUJIECHOB.

3agmaunu 1) u 2) MOKHO O0BEIUHUTH B OTHO 3alaHUe:
Pa3JI0KUTh MHOTOUJIEH HA MHOYKUTEJIH.

Pa3m0sxkuTh MHOTOUYJIEH HA MHOMKHTEJIHM — 3TO
3HAYNT MPEICTABUTHh €ro B BUe NMPOM3BEedeHUA OfI-
HOWJIEHA U MHOTOYJIEHA WM IPOM3BEIeHUST MHO-
TOYJIEHOB.
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Pa3noXxeHne MHoOro4sieHa Ha MHOXUTENU
cnoco6omM BbIHECEeHUs obLiero MHoXutens
3a CKObKM

PaccMmoTpuMm mmpousBeieHe OJHOUJIEHA 11 MHOTOUJIeHA
a(8b+c?). PesyapraT yMHOMKEHUS eCTh MHOTOUJIEH
3ab + ac’.

O6parHas 3afada: IPeACTABUTH MHOTOUIeH 3ab + ac’
B BHJe IPOU3BEICHHUSA OSHOUJIEHA K MHOIOUYJIeHAa, WK
PasJIOKUTh MHOTOUJIeH Ha MHOKUTeau. OguH 13 MHO-
JKuTejiel OymeT OZHOYJIEHOM, a APYrol — MHOrodJe-
HOM. OOIIMII MHOKHMTEb JOJIKEeH COMEePKAThCA B KaK-
JIOM 4JIeHe MHOTOYJIeHA, a Pe3yJbTaT deJIEHUS KaKI0r0
YJIeHA JAaHHOT0 MHOTOYJIEHA HAa 3TOT MHOKHUTEJb JaeT
BTOPOM MHOKUTEb:

3ab+ac® =a(3ab:a+ac®:a)=a(3b+c?).

Takoil cmoco0 pasoKeHusA MHOTOUJIeHA Ha MHOMKHU-
TeJ1 Ha3bIBaeTCd BbIHECEHUEM OOIIEero MHOKUTEJd 3a
CKOOKMH.

BeimecTun o0 MHOSKHUTEJh 34 CKOOKHM — 3TO
3HAUYUT NPEACTABUTH JAaHHBIM MHOTOUYJIEH B BHE
MPOU3BEAEHUS OJTHOUJIEHA U MHOTOUYJICHA.

YT100BI BHIHECTH OOIIMI MHOKHNTEJIh 3a CKOOKM,

HYSKHO:

@ Onpegenuts o6muii MHO- | BblHecmTe OOIIMI MHOMKH-
KUTEJIb Y BCEX UJEHOB MHO- | TeJb 32 CROGRgI B BBIpaKeHUU
rouJjieHa. 15x"y + 10xy"~.

@ Banmcare ero m OTKDBITH ® 5xy.

CKOOKY.

(® PasgenuTh KaKABIH dUileH @ 5xy(

MHOTOUJIEHA Ha MHOMKUTEIb, | (3 15x2y t(5xy) = 3x;
3alMCaHHBIN 1Iepel CKOOKOIA. 10xy : (5xy) = 2

@ BammcaTb CyMMy IIOJTydYeH- y y Y
HBIX Pe3yJIbTATOB JeJeHUA KarK- @ 5xy(3x + 2y).
JIOT0 WjeHa MHOTOUJIeHA Ha Of-

2 2
HOUJIEH U 3aKPBITH CKOOKY. 1527y +10xy"=5xy (3x + 2y).
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Hamnpuwmep, 2ab + 4ac — 6ad = 2a(b + 2¢ — 3d).
B muOrousnene 2ab + 4ac — 6ad 6w1y10 Tpu usmena. Iloc-
Jle BBIHECEeHUS 3a CKOOKH! OOIlero MHOXKUTEJISI B CKOO-

KaxX IOJIYUYMJCA MHOTOUJIeH -, -
b+ 2¢ — 3d, comep:KaInii TaK- 12m f’f —18m n3=
e TPU dJIeHA. =6m°n(2n - 3m°)

@ CKOJBKO cJaraeMbpIX OBLIO 0 BBHIHECEHHUSI 00IIero
MHOKHUTEJNS 32 CKOOKH, POBHO CTOJIBKO K€ JOJIK-
HO OCTAThCI B CKOOKaX II0CJIeé BHIHECEeHM .

@ Ecau o0muii MHOKHUTEJb COBIIAJaeT ¢ OJHHUM H3
cjiaraeMbIX, Ha MeCTe JTOro CJaraeMoro IocJje
BBIHECCHUSA OOILIEero MHOKHUTEJIS 3a CKOOKHM OCTa-
eTCa eTUuHNILA.

Hanpuwmep: a) 2ab + b = b(2a + 1);
6) 4x%+ 3x°— x = x(4x*+ 3x - 1).

Pa3snoxeHne MHOro4sneHa Ha MHOXUTENU
Crnoco6om rpynnupoBKU

Paccmorpum wmHorowsien xy—3x+2y-—6. Y Bcex
YJIEHOB STOT'0 MHOTOUJIEHA HeT OOIIero MHOMKUTEJsI, HO
9TOT MHOTOYJIEH MOMKHO pas3bUTh Ha TI'PYHNObI YJEHOB,
KOTOpbIE MMEIOT OOIUII MHOMKHTEIb, U 3aKJIUUTL UX
B CKOOKH, T. €. CTPYIIINPOBATh.

Hanpumep, MOKHO CrpyIIIIpPOBaTh IIEPBBIN 11 BTOPOI,
a TakJ/Ke TPeTUU U 4eTBEPTHIN uiieHsbl: (xy — 3x) + (2y — 6).
BreiHecemM B KaKIOW TpPYIIIIe UYJIEHOB OOIIWIA MHOMKU-
Tesib: x(y — 3) + 2(y — 3). 3ameTuM, 4YTO B IOJYUEHHBIX
ITPOUBBENEHUAX €CTh OOIITMiT MHOMKUTED (Y — 3), 0003Ha-
UMM ero yepe3 2z 1 BbIHeceM 3a CKOOKU: x(y — 3)+ 2(y — 3) =
=xz+2z=2(x+2)=(y — 3)(x + 2). Takum o6paszom, MHO-
roueH xy-—3x+2y—6 pasjgoKuaum Ha MHOMKUTEIU
(y — 3)(x + 2) crmocoboM IrpynnupoOBKU.
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Yro0BI pPa3T0KUTh MHOTOUWIEH HA MHOKUTEIH
CII0COOOM TIPYNIIMPOBKM, HYKHO:

@ Crpynnuposartsb, T. e. 3aKJI0-
YUTh B CKOOKHU, YJEHBI MHO-
roujieHa, KOTOpPbIe MMEIOT 00-
A MHOMKUTEJIb.

@ B raskmoii Ipylile UYJIeHOB
BBIHECTH 3a CKOOKM o0Iue
MHOKIUTEJIN.

(® BrlHecTHu 3a CKOOKH 0OOIIIIi
MHOMHUTEJIb IIOJIYUYEHHBIX IIPO-

Paszjgosxure Ha MHOMKHUTEIN
MHorouseH 2ab — 4a + be — 2c.

@ (2ab - 4a) + (be - 2¢).
@ 2a(b-2)+c(b-2).
® (b-2)(2a+c).

2ab—4a+bc—2c=
=(b-2)(2a +c).

M3BEJeHIA.

@ YaeHbI MHOTOUYJIEHA MOKHO IPyINHPOBATH MO-pa3-
HOMY.

Tak, B MHOTOUJIeHe 2ab — 4a + bc — 2¢ MOXKHO crpyn-
T POBATh IIEPBBIH UJIEH C TPETHhUM U BTOPOIL C UeTBEPTHIM:
2ab—-4a+bc—2c =(2ab+bc)+ (—4a —2c¢) =
=b(2a+c)—2(2a+c)=2a+c)b-2).
@ He kaskmas rpynnmupoBKa 4YJE€HOB MHOTOYJIeHA
MO3BOJIET PA3JIOKUTHh €r0 Ha MHOKUTEJIH.

I'pynnupysa B muorouserne 2ab — 4a + bec — 2¢ niepBbIii
YJIeH MHOT'OYJIeHA C UeTBEPTHIM U BTOPOH C TPEThUM, HE
yIaeTcsAd BBIIOJHUTL PA3JIOMKEHNE ero Ha MHOYKUTEJIN:

2ab—-4a+bc —2c = (2ab - 2c)+ (—4a + bec) =
= 2(ab - c)+ (—4a + be).

IIpumep. Pazno:xkuTe Ha MHOMKUTEJIU MHOT'OUJIEH

a’+a+ab®—a’b—-b-b°.

Pewenue. @ CrpynnupyeMm UJeHBI MHOTOYJIEHA IIO
JIBa: MEPBBI — C YeTBEPTHIM, BTOPOM — C IIATHIM, Tpe-
TUN — C IIeCTBIM:

(a® - a’b) + (a - b) + (ab® - b*).
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@ B mepBoii rpymie BbIHECEM 3a CKOOKM OOIIUIT MHO-
YKUTeJh a°, BO BTOPOIi IpyIie o0Iero MHOMKHUTEIA HeT,
B TpeTbel — b:: ,

a“(a-b)+(a-b)+b°(a->).

® O6mmuii MHOKUTEIb (@ — b) BbIHECEM 3a CKOOKI:

(a-b)@®+1+0b?.
@ He 3a0piBaeM mocTaBUTh eAUHUILY Ha MecTO (a — b)!

Taxkum oOpasom,

a®+a+ab’—a’b-b-b*=(a-b)a®+1+0b.

MosKHO HPeaIoKUTL APYTroil BApUAHT I'PYIIIINPOBKHU:

@ CrpynmnupyeM 4YJeHbBI MHOIOUJIEHA IO TPH: IIep-
BBIII — CO BTOPBIM M TPETHUM, a UETBEPTBIA — C IIf-
TBIM U III€CTBHIM:

(a®+a+ab®) + (—a’b - b - b*).
@ B mepBoii rpyiiie BbIHeceM OOIIUIA MHOMKUTEJDb d,
a Bo BTOpoiui — (—b) u mosryumm:
a(a®*+1+b*)-b(a’+1+0b?).
® O6muit MHOXKUTENb (a° + 1 + b®) BbIHeceM 3a CKOOKMU:
(a®*+1+b%(a-b).

Taxkum oOpasom,
a®+a+ab>—a’b-b-b*=(a’+1+0b*(a->b).
NMpumeHeHne opmyn COoKpaLleHHOro YMHOXEHUA
ANS pa3fioXeHUss MHOro4YsieHa Ha MHOXUTeNun

IIpu uzyuenun opmMyJI COKpPaIeHHOTO YMHOMKEHUSA MbI
yiKe pacKJIaJbIBaJ M MHOTOUJIEHBI Ha MHOMXUTeNU. Ecanu
MHOT'OUJIEH €CTh Pa3HOCTh KBaJApPaTOB BbIPaKeHWM, TO
OH paBeH IIPOM3BENEHUIO CYMMBbI X PA3HOCTU ITUX BbI-

pasKeHui: a’—b*=(a +b)(a-b).

Hanpuwmep, 36a® —b* = (6a + b)(6a — b).
EcJiz MHOTOUJIEH — CyMMa TPeX BBIPAKeHUH: KBagpa-
Ta OZHOTO BHIPAKEHNs, KBaAPaTa APYTOro U yABOEHHOTO
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ITPOUBBEJIEHUA TUX BBIPAKEHUN — TO 9TOT MHOTOUJIEH
paBeH KBaJpaTy CyMMBI UJIU PA3HOCTY 9TUX BhIPAXKEHUI:
a’®+ 2ab + b” = (a £ b)’.

Hampumep, 25x%+10x +1 = (5x + 1)%.

KomM6uHauum pasnmyHbiXx cnoco6os
pa3fioXXeHUss MHOTrO4YJIeHOB Ha MHOXUTENU

IIpu pasyio:KeHNM MHOT'OYJIEHOB Ha MHOMKUTEJIN MHOT-
a IIPUXOAUTCS IIPUMEHSTh He OAUH, a Cpa3y HeCKOJIb-
KO CII0COOOB.

Hanpumep, mpu pasjo:KeHUN HA MHOMKUTEJIU MHOTO-
wileHa 25a® — a cHauaja BbIHeceM OOMIIUiT MHOMKUTEIb 32
ckoOKu: 25a® — a = a(25a® — 1). 3arem npuMeHUM (HOPMY-
Jy pasHoCTH KBajaparoB: a(25a®-—1)=a(5a + 1)(5a — 1).

PazosKuM Ha MHOKHUTEIN MHOrowIeH 9x°— y°+ 6x + 2y.
Il 9TOr0 BOCIIOJIB3YEeMCS CIIOCOOOM TPYIIIMPOBKU U
(hopmysoii pasHOCTM KBaApAaTOB:

9x® — y® + 6x + 2y = (9x° — y*) + (6x + 2y) =
=Bx+y)8x—-y)+28x+y)=8x+y)38x—y+2).

IIpumenuM (opmyabl KBagpaTa CyMMBI U PasHOCTH
KBa/PATOB U PA3JI0KUM MHOTOUJIeH m® + 4mn + 4n® — k2
Ha MHOKUTEJIN:

m?+4mn+4n® -k = (m+2n)* -k’ =
=(m+2n+k)(m+2n - k).

@ PazioskeHne MHOrO4JieHa HA MHOKHTEIHN
CIIOCOOOM BBIHECEHHS O0Iero MHOKUTEIS 32 CKOOKM

1. Brinecure obmumiit mHOKU- | Tak xrak HOJIl (6, 9) = 3, To
TeJIb 38 CKOOKU B BHIPAKEHUU | B OOIMUN MHOMKUTEJNb BOWAET
6a’b' + 9a’bc. yucyo 3. IlepemenHas a BXO-
IUT B IIePBOE CJIaraeMoe B Tpe-
Thell CTeIleH’, BO BTOPOE —
BO BTOPOIi, BHAUUT, B OOIIUI
MHOKUTENb BOmeT a?, TaKkxe
B Hero Boiimer b2.
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Ilepemennass ¢ He ABJIAETCA
OOIITUM MHOKUTEJIEeM, TaK Kak
He BXOIUT B IIepBOe cJjiarae-
Moe. OGN MHOMKUTEIb Ujie-
HOB MHOTOUJIeHA paBeH 3a’b?.
ITockoabKy

3,4, 2,2 2
6a’b :(3a’b”)=2ab";

2,2 2,2
9a°b"c:(3a"d")=3c, TO

3,4 2,2
6a’b +9a’b’c=

=3a°b”(2ab® + 3¢).

2. Pagyo)xure Ha MHOMXKUTEIIN
MHOT'OYJIEH:

a) 7x2y - 3xy + 5xy2;
6) 16¢*E® + 4¢°k — 12¢°E°.

a) Obum MHOKHTEJIeM WICHOB
MHOrowieHa 7xy—3xy+5xy
aBasaerca oguousneH xy. Torma

7x2y - 3xy + 5xy2 =

=xy(7x -3+ 5y).

6) O6muii MHOMKUTeTb 4c3k
mHorowrena 16¢°k”+4c’k —

2,2
—12¢°k” coBmamaer co BTO-
PBIM CJiara€MbIM.

He 3a0wniBaeM 3ammcarb
1 ma mecTe sTOrO ciaarae-
Moro!

16¢*E® + 4¢°k - 120°E% =
=4c°k(4¢’k +1 - 3E).

Pasiosxenne MmHOTrO4JIEeHA
HA MHOSKMTEIU CIIOCO00M TIPYINIIUPOBKHU

3. Pazyo)xxure Ha MHOMXKUTEIIN
MHoOrouJeH ax+7a—3x—21.

CrpynnupyeM cJjiaraeMble II0-
MapHo:

(ax +7a) + (-3x — 21).
Brimecem 3a CKOOKM oOIIuit
MHOMKIUTEJJb B KayKI0M rpyIIe:
a(x+7)—3(x+ 7).
OO0IUiT MHOMKHTEJb
BBIHECEM 3a CKOOKU:
(x+ T)(a-3).
Ionyunm:

ax +T7a—-3x—-21=
=(x+ T)(a-3).

(x+17)
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4. Pa3aoxxurTe Ha MHOMKUTEJIN
MHOT'OYJIEH

6x -3y — 4x2y + 2xy2 .

6x — 3y —4x"y + 2xy° =
=(6x — 3y) + (—4x’y+ 2xy°) =
=32x -y)-2xy(2x —-y) =
=(2x - y)(3 - 2xy).

IIpumenenne Gopmys COKPANIEHHOTO YMHOSKEHU ST
IS PA3I0KeHUI MHOTOYJIeHAa Ha MHOKUTEIHN

5. PasnokuTe Ha MHOMKUTEJIN
MHOT'OYJIEH:
a) im4 - n%;

25 ’

6) 49x° — 28xy + 4y°.

2

a)%mz;_ b (%mz) _(n®)? =
3 2 3\(3 2 3

:(gm +n )(gm —n );

6) 49x° — 28xy + 4y’ =

=(Tx)’=2-Tx-2y+(2y)° =

=(Tx - 2y)°.

6. IIpencraBbTe B BUE ITPOU3-
BeJIeHUA MHOTOUJIEH:

a) a—3b+9b2—a2;
0) (a+b)2—a2+b2;
B) 9—p2+q2—6q.

a) a—3b+9b°—a’=
=(a-38b)+(90°—a’)=

= (a—3b)—(a® —9b°) =
=(a-3b)-(a-3b)a+3b)=
=(a-3b)(1-(a+3b))=
=(a -3b)(1—a - 3b);

6) (a+b)’—a’+b°=
=(a+b)’-(a°-b%)=
=(a+b) - (a+b)a-b)=
=(a+b)a+b-a+b)=
=2b(a + b);
B)9—p2+q2—6q:
—¢°-6g+9-p°=

=(¢" -6q+9)-p’ =
=(q-3)"-p'=
=(¢g-3+p)g-3-p).

e 1. O6bAcHUTE TOUYEMY:
a) ab+ac—a=#a(b+c);

6) 6xy —3x%+ x # 3x(2y—x).

2. O6bsacuute, nmouemy a(c —d) —b(d —c) # (a + b)(d - ¢).
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2.373. HazoBuTte oOIIIUII MHOKUTEJh MHOI'OUJICHA U
BBIHECHTE €ro 3a CKOOKI:

a) 3a + 3b; 06) 8x — 8y; B) 6m + 18n;
r) 15k — 5p; n) —8c +12d; e) —10t — 15q.
2.374. BeimecuTte oOMINII MHOMKHUTEIb 38 CKOOKIM:

a) xy + xz; 0) ab — ca; B) —mk + nk;

r) —ad — db; I) mn+ n; e) ¢ —bc;

K) —XY +Y; 3) —p — pt; u) —ab — b.
2.375. IIpeacraBbTe B BUie IPOU3BEAeHIISI MHOTOUJIEH:

a) 6xy + 6yz; 0) 7ab — 8ac; B) 3mn — 9mk;

r) 5b —100bc; n) —8xy —10y; e) 8kt — 2t.
2.376. PazioskuTe MHOTOUYJIEH HA MHOMKHITEJIN:

a) 4a®-12a; 6) 3x%+ x;

B) y° — yz; r) m®n + n;

m x’y — xy®; e) 15a°b + 3ab;

x) —10mn® + 25m®n; 3) —a’b® — ab.
2.377. BeimecuTe OOLIMIA MHOXKHUTEJIb 3a CKOOKM:

a) 9x +12y + 6; 06) —15a +10b — 5;

B) mn — mk + m?; r) 6¢*— 3¢ +12bc;

m) a’®—3a*+5a°; e) -y’ - by’ - 2y*;

x) —2x'yP+ x%y’- 4x°y; 3) 8m'n’-12m*n’+ 4m>

2.378. Halinure 3HaueHe BhIPAYKEHU:
a) m? —4,7m npu m = 3,7;

6) —4a’b® + %azb3 opu a = 1,5, b = %

2.379. BmecTo ¥ mombepuTe OSHOUJIEHBI TAK, YTOOBI
BBIIIOJTHAJIOCH paBeHCTBO 6ab’ — % = 3ab*(* — 5a°b?).

2.380. IlpugymaiiTe aBa IIpuMepa pas3JIOKeHUS Ha
MHOXKUTEJN TpPexXuJieHa CeJbMOIl CTelleHH TaK, UYTOOLI
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OOLTMIA MHOYKUTEJIb SIBJISAJICSA OSJHOUJCHOM IISATOM CTele-
HU ¢ KO3(hdUuImeHToM, paBHBIM —3.

2.381. IIpencraBbTe B BUIe IPOU3BEAeHISI MHOTOUJIEH:

a) (a +b)c + (a+b)d; 0) 3(m —n)—- k(m —n);

B) 2y(x—3y)+5(3y—x); r) (b-c)+a(b-c);

n) 2p(n—k)—(n—k); e) 3d(k—1t)—(t - k).
2.382. Paszjio:kuTe MHOTOUYJIEH HA MHOKUTEJIU:

a) b(c+d)+ (3c+3d); 6) (8a — 8b) + (ac — be);

B) (mn + mk) — (n + k); r) (ax —ay) — (bx — by);

n) (be —bd) +(7d —Tc); e) (ac —ap)—-(3p—3c).
2.383. IIpeacraBbTe B BUe IIPOU3BEACHU:

a) 3x(y+2)+y+z; 06) 4(a —b) +ac — bc;

B) 3tk — kn + 5(3t — n); r) 8a(b+c)—-b-c;

I) 6(x —y)—bx +by; e) 8n — 61— (3al —4an).

2.384. Ucnoap3ys cnocod rpyInupPOBKY, Pa3JIOKUTE
MHOT'OYJIEH Ha MHOKUTEJIU:

a) ac + bc + 2ad + 2bd,;

0) xy + xn —3mn — 3my;
B) 3ax —4ay + 3bx — 4by;
r) 2ax — bx —4a + 2b;

n) bay — 3bx + ax — 15by;
e) 6ad — 8ab — 12bc + 9cd.

2.385. PaznokuTe MHOTOUJIEH HA MHOMKUTEJIH, CI'PY -
IIMPOBAB cJjaraeMble ABYMsS Pa3JINUUYHBIMH CIIOCOOaAMIU:
a) 8ax +16ay — 3bx — 6by;

0) 14am — Tan — 8bm + 4bn.

2.386. PaziosxuTe MHOTOUYJIEH HA MHOMKUTEJIN:

a) 2x°+ x + 2xy + y; 6) bk — k> + be — ck;
B) a* + a’b — ab® - b*; r) x*'—x%-2x +2;
m) Txy —4ay + 7x* - 4ax;

e) 16ab® — 5b%c —10c® + 32ac?.



BeIpaskenus u ux npeobpasoBaHUs

2.387. Haiigure 3HaueHNe BLIPAMKEHUA:
5
6) 18>+ Ty — Tky — 18k mpu k :%, y =§.
2.388. Boeruucanre HanboJsee yoOOHBIM CIIOCOOOM:
a) 6,4-4,1+3,6-2,2+6,4-2,2+3,6-4,1;
6) 0,85-%+%-0,85—%-0,65—0,65-%.
2.389. PasioxkuTe MHOrOUJIEH HAa MHOKUTEJIN:
a) 30x°y — 15x%y* — 20x*y® + 10x°y?;
6) —24a'b* + 8a°b* + 12a°b® — 4ab®.

2.390. PazioxxurTe MHOrOUJIEH HA MHOKUTEJIN:

a) x*—38xy —2x+6y mpu x =3, y =—

a) ax’+bx® - ay — by® — ay® - by;
6) y*+xy’—y® - 3y®>-3x + 3y.
2.391%. Pasio:XuTe MHOTOUJIEH Ha MHOYKUTEJIN:
a) x*—4x + 3; 6) a®+ 6ab + 5b°.
2.392. Hcnoawnsysa (opmMyay PasHOCTU KBajJIpaToB,
pasJIoKUTe MHOTOUJIEH HA MHOMKUTEJIN:
a) 4x*—9; 6) 36a°-1; B) 0,25m* — n?;
r) %b2—49c2; m) a*-b%; e) 16 — k°;
x) 25x°y° - 1; 3) 0,04a®—-9b°.

2.393. Brruucaure:

a) 11,2132 - 12,2132; 6) (72)2—(1;)2.

2.394. Ucnonb3ysa (opmysy KBagpaTa CyMMbl WJIHT
KBaJpaTa pasHOCTU, PA3JIOKUTE MHOI'OUJEH Ha MHOMKU-
TeJIn:

a) y¥>’— 6y +9; 6) 4a°+4a +1;
B) 1-8y*+16y*; r) 36 —12x° + x°;
n) b®>—10bc + 25¢%; e) m*+2m?n +n®;

%) 4c* —12¢°k% + 9k*; 3) 25x°+30x%y + 9y°.
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2.395. Haligure 3HaueHNe BLIPAKEHUA:

53% +2-53-47 + 47" 2,9 +2-2,9-21+2,1°
762 —2-76-51+51%" 2,6% — 2,42
2.396. IIpeacraBbTe B Bue IIPOU3BEICHUA:

a)

6)

a) —36 + x2; 6) —16x° + y?;

B) 0,25 + a*; r) —%mz +49n*.
2.397. Pazinoxure MHOIOUJIEH HA MHOKUTEJIN:

a) —x°+2x —1; 6) -9 — 6a — a’;

B) —4a® + 4ab - b*; r) -25m* —10m®n — n®.
2.398. PazigoxxuTe MHOro4JieH HA MHOYKWTEJIN:

a) (x+5)* —1; 6) (y—8)" - 9;

B) 36 — (a + 2)%; r) 49m® - (3m - 7)%;

1) (a+b)*—c?; e) (m —2n)®—n?;

xK) (x +1)* - 25x%; 3) 9b® — (b +1)°.
2.399. IlpencraBbTe B BUJe IPOU3BEICHU:

a) (x+6)°—(x—3)°; 6) (3y —4)* - (y +1)*;

B) (5x +2)° — (4x — 2)°; r) (a — 3b)* - (4a + b)°.

2.400. Hatizure 3HaUeHVE BHIPAKEHUA
(2a +b)? — (2a —b)? mpu @ =10, b = 3.

8
2.401. PazjioxuTe MHOIOUJIEH HA MHOMKUTEJIN:
a) 5x® — 10xy + 5y2; 0) —6a®—12ab - 6b°.

2.402. Hatigure 3HaueHNe BbIPAMKEHUS

8a” - 16ab + 8b° mpu a = 2%, b = 0,75.
2.403. PasjmoxuTe MHOTOUJIEH HA MHOKUTEJIN:

a) 25 —16(m — 3); 6) (x —6)* —4(x + 2)°.
2.404. Haiigure 3HaueHWe BbIPpAXKEHUS

36(x — 1)> — (6x — 5)® mpu x = —%.
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2.405. IIpexmcraBbTe TpexujieH B BHUJIE KBajpaTa
IByUJIEeHA:
a) 36a®+1+12a; 6) m*+9n® —6m?n;
B) 12¢%d® + 4¢* + 94d°.
2.406. NUcmoab3yss KOMOMHAIIMIO PA3JIHYHBIX CIIOCO-
00B, Pa3JIOKUTEe MHOI'OUJIEH Ha MHOMKUTEJIM:
a) 3x°—3; 6) a’° —a’;
B) 16m — 4m?; r) 32x'y — 2x%y.
2.407. Berumcanre: 19,72 - 8,3+ 28 - 8,6.
2.408. Ucmoab3yss KOMOMHAIIMIO Pa3JIMYHBIX CIIOCO-
00B, Pa3JIOKUTEe MHOTOUJIEH Ha MHOMKUTEJIM:
a) (x*+ 2xy +y?) — 2% 6) 4 — (a®— 4ab + 4b%);
B) m?*—6mn +9n®-1; r) a®—b® - 2bc - 2.
2.409. Ucnonb3yss KOMOMHAIIUIO Pas3IMYHBIX CIIOCO-
00B, Pa3JIOKUTEe MHOT'OUJIEH Ha MHOMKUTEJIN:
a) -y’ +x+y; 6) a —b-3a’+3b%;
B) a®+a’—a—-1; r) xy — 2y — x* + 2xz — 2°.
2.410. IIpencraBbTe BhIpaXKeHUE
(a®+3)*-10(a”+3)+25 B Bume KBagpaTa ABYUJIEHA.

2.411%, PagioKuTe MHOTOUJIEH HA MHOYKUTEJIN:
a) (8x — a)y* - 4(a — 3x)y — 4a + 12x;
6) (xy +y*)(x® +4x) — (x* + xy)(y* + 4y);
B) (5 —x)(5 + x) —a(a — 2x);
r) b%c® — 4bc - b®> - c* + 1.

2.412%, Haligure 3HaueHue BuIpaskeHus 81x”+ 4y® +
+ 9x — 2y — 36xy + 5, ecau 4,5x —y=1,5.

2.413% JlokamKuTe, 4UYTO 3HAUEHWE BBIPAKEHUA
(n + 4)’ — n® npu HATYPaJIBHBIX N KPATHO 8.

2.414*, [Toka)kuTe, 4yTO 3HAUEHHe BhIpaKeHHs 9'° — 3%
KpaTHo 72.
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2.415. HasoBuTe oOIIMI MHOKHTEJb MHOIOYJIEHA U
BBIHECUTE €ro 3a CKOOKU:

a) 2x + 2y; 0) 6a — 9b; B) —nm + kn;
r) —bc — cd; ) a+ ab; e) kt —t.
2.416. IIpexacraBbTe B Buje IIPOU3BEIEHUA:

a) 9ab - 9ac; 0) 7Tx + 21xy; B) 3b®—18bc;
r) bm® + m; m) —4x’y + 6xy; e) —p°q” - pg.
2.417. BrimecuTe OOLIMI MHOXKHUTEJIb 3a CKOOKM:

a) 42¢ - 7d + 21; 6) a’b — ab® - b;
B) m* —3m®+ 4m?; r) —x° + 2x% — x?%;
1) 3a’b — 6a’b® + 9a'b; e) —bc* — 2b%c?® + 3b%c?.

2.418. Haiigute 3HaueHue BbIpakeHus 0,3b%—b°
apu b=-0,7.

2.419. IlpencraBbTe B BUJE IPOU3BEICHIS:

a) (m—-n)k+(m—n)t; 0) 4b(a —c)—5(a —c);
B) 5a(2b—1)+ 3c(l — 2b); ) (x+y)+a(x+y);
m) (a—-b)—"Tc(a-Db); e) 8z(x —c)—(c—x).

2.420. BriHecuTe oOHIUI MHOKUTEIL 34 CKOOKM:
a) a(x —y)—6(x —y);
0) (Tm+14n) — (am + 2an);
B) (bk — kc) + (5c — 5b);
N 7x(b-c)+b-c;
n) 6k — 2t — (at — 3ak).

2.421. Vcmonb3ysa cnocobd I'PYIIUPOBKY, PA3JIOKUTE
MHOT'OYJIEH Ha MHOYKUTEJIU:
a) ac + ad + 3bd + 3bc; 0) bk — ck + 5bl — 5c¢l;
B) dax — bx + by — day; r) mx —2m — 2a + ax;
) 2bx — 3ay — 6by + ax; e) 2lx — ny + nx - 2ly.
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2.422. PazjoKuTe MHOTOUJIEH HA MHOMKUTEJIN:

a) a®—3ab + a — 3b; 6) cd — ac + ad — a’;
B) xy — 3y° -3y + x; r) x° - x’y + xy® - y°;
n a*-a’+a-1; e) bab — 2bc + 5a® - 2ac.

2.423. IIpencraBbTe B BHUE IIPOU3BEICHUI:
a) a®—b5a’b + ab® - 5b*;
6) 48x2° + 32xy® — 15y2" —10y°.

2.424. HatiguTe 3HaueHNe BbIPAXKeHUS
2
15
2.425. Beruncanre Hanbosee yIOOHBIM CIOCOOOM:

5.2 1.5 1, 5,1.,1

9 2 9 3 2 3°
2.426. PazaoxurTe MHOrOUJIeH HA MHOMKUTEJIN

15m*+15mn —2n —2m upu m = =, n = 2.

ax®+by® + ay — ay® — by — bx”.
2.427. Wcnonbdysa (opMyJsy PasHOCTH KBaJIpaToB,
pPa3JI0KUTEe MHOT'OYJIEH Ha MHOKUTEJIN:

a) 16a® — 25; 6) %mz —n?;

B) 0,01a’® — b°; r) 1-49x'y°.
2.428. Boruucaure:

a) 1672 — 33%; 6) 6,134 4,134%.

2.429. Uctionb3ysd (opmMyay KBagpaTra CyMMbI (KBa-
para pasHOCTH), PA3JIOKUTE MHOTOUJIEH Ha MHOKUTEJIN:

a) x*+10xy + 25y%; 6) 36a*—12a +1;
B) 9+ 6m*+m*; r) 49b* — 28b%c® + 4c°.
5,97 — 4,17

2.430. Beruucmaure: 5 >
5,9°+2:59-4,1+4,1

2.431. Pazjo:kuTe MHOroUJIeH Ha MHOMKUTEJIN:
a) —49 + a®; 6) —25m” + n?;
B) -16 + 8b - b%; T) —b*-18b% - 81.
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2.432. PazgouTe MHOTOUJIEH HA MHOKUTEJIN:

a) (@ +7)°-1; 6) 25— (b + 3)%;
B) (m - n)* - E; r) (y —5)" - 9y%;
1) 25a% — (4a - 5)%; e) (3x +2)% — (3x — 1)°.

2.433. Hatigure 3HaueH1e BbIPAKEHUS
—6x%—12xy — 6y° mpu x = 2%, y=0,6.

2.434. PazyoxkuTe MHOTOYJIEH HA MHOMKUTEJIN:
a) 36 — 49(n + 2)% 6) (x +5)*—9(x — 1)%;
B) 4(3a”+ 2b)*— (3a” - 2b)°.

2.435. IlpeacraBbTe TpexuJieH B BHUAe KBajpara
IByYJIEeHA:

a) 1+ 49b* - 14b; 6) 2m’n + m* + n.

2.436. Mcnonb3yss KOMOMHAITMIO PA3JUUYHBIX CIIOCO-
00B, Pa3JIOKUTEe MHOTOUJIEH Ha MHOMKUTEJIM:

a) ba’ - 5; 6) x°— x; B) by* — 20y°.
2.437. Haigure 3HaueHUe BBIPAKEHUS
97-2,2+2,6%- 99,62

2.438. Pazjioyxure MHOTOUJIEH HA MHOMKUTEJIN:

a) (a®-2ab +b*) - c?; 6) 9 — (x*+ 6xy + 9y?);
B) b® —4bc + 4c® - 1; r) B*—1*+10ln — 25n>
2.439. Pa310K1Te MHOTOUJIEH Ha MHOYKUTEJIM:

a) m>*—n’-m —n; 6) 2x*—2y° —x + y.

2.440%, PasioxuTe MHOTOUJIEH HA MHOXKUTEJIN:
a) (2a — 3b)x® — 6(3b — 2a)x + 18a — 27b;
0) (ab + b*)(a® + 6a) — (a® + ab)(b® + 6b);
B) (4 - y)4 +y) - b(b - 2y).
2.441%, HatiguTe 3HaueHNe BbIPAKeHUS
49a® + 4b* + Ta + 2b + 28ab — 12, ecau 3,5a +b=2,5.
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- _
2.442. Bpruucaure: (-7,5-0,5)-4+ 2,5:0,2.

2.443. Ilaryo uacts umcaa 20 025 ymeHbiuTe Ha
157 u mosyuyeHHBIN pe3yabTaT yMEHBLIIIUTE B 4 pasa.
BepHO Js11, YTO MOJTyYEHHOE YUCJIO ABJIAETCA ITPOCTHIM?

2.444. Hatigure Maccy OTZHOM MOJIEKYJIBI KHUCJIOPOA,
ecau macca 3+ 10?® mosnekyn pasaa 16 r.

2.445. Ha KOOpAMHATHOM IIJIOCKOCTH OTMEThTEe TOY-
ku A(—4;3) u B(6;0). Haiizure KoopauHATHI TOYEK,
CUMMETPUYHBLIX JAHHBIM TOYKAM OTHOCHUTEJILHO: a) OCU
abciucc; 60) ocu OpAMHAT; B) Hauajia KOOPAMHAT.

IIpakTUyeckasa MmaTeMaTUKa

2.446. Ilom mocamky Kaprodeasa ¢epMep OTBeJ
NIpAMOYTOJbHBIN yuyacToK nepumerpom 60 m. OgHako,
OPa3MbICJINB, PEINNJ YBEJUYUTH AJUHY U HIAPUHY
yuacTka Ha 1 M. Haligmre, Kakoil JOIIOJHUTEJIbHBIN
yposkail kaprodessa cobeper depMep, €CIU CPemHIsd

o KT
yposkanHoCTh KapTodesas 1,6 e

2.447. HoBoceJibl peInan o0JINIeBaTh IIJIUTKON II0JI
KyXHU, uMelolneilr ()opMy KBajpaTa CO CTOPOHOH a M.
MacTep mo yKJaaKe MJIUTKU IIPEAJOKUJ BBIIEJIUTH
Ha II0JIy MEHBLIINI KBagpaT CO ‘
CTOPOHOI b M 1 00JInIIeBATh €ro |
OOBIYHON IIJIUTKOI, a OCTaBIITY-
J0Cs YacTh YKPACUTh MO3aMKOM b
(puc. 8). Mosdaukry mjisa yKJaa- a
KM MacTep IOATOTOBIJI Ha IPH-
MOYTOJBbHOM YyYacTKe IJIMHOM
(a+b) m u mupunoit (a —b) M.
XBaTUT JIU MacTepy MO3aumKu : a
IJIs OOJIMITOBKHY II0JIA KYXHU? Puc. 8

b ——




2.448. CrpoutenbHas (QupMma
CHeInuaJIn3upyeTcss Ha yTelie-
Huu (acagoB 1oMoOB. B cBsa3m c
D:I D] yBeJIMUeHEeM KOJHUYecTBa 3aKa-
D] m D] 30B TeXHoJioTaMu (PUPMBI ObLIa
m D] m paspaboTaHa (popmyJia, IO KOTO-
pO¥i MOKHO BBIUUCJIUTH, CKOJIBKO
KBaJpPaTHBIX METPOB YTEILJIUTEJS
OKa’KkeTcsa Ha (pacaze aoma IJIu-
HOII a M, BBICOTOM b M, ecJim mMMeeTcs N KBaJpPaTHBIX
OKOHHBIX IPoeMoB pasmepoM ¢ X ¢ M (puc. 9). CocraBb-
Te Takyl (DOPMYJy W MMOACUUTANTE, CKOJBKO KBaJaparT-
HBIX METPOB YTEILIUTeJIA Ioiaer Ha (acanx moma IJau-
HOM 80 M, BbIcOTOII 15 M ¢ 50 KBagpaTHBIMU OKOHHBI-
Mu mpoemamu pasmepom 1,3 X 1,3 m. IIocKOJIBKY YacThb
YTEILIUTEeSA UAEeT B OTXOMbI, TO TPpeOyeTcs 3aKyIUTh Ha
10 % Ooaplire MaTepuajia, 4YeM IOJYUYEHO IIPU IIOACUETe
mo ¢opmy.te. JloctaTouno au OyzeT 3akynutb 1300 m>
YTeILINTeJd, UYTOOBI OOIINTE (pacaj sToro moma?

2.449. CeMmbda pernnja IproOpPecT NJAUHBIHA YUIACTOK.
W3 Bcex mpeniodKeHHBIX BapHAHTOB IVIaBa CEMbHU JeJia-
eT BBIOOP MEKJy yU4acTKOM B (popMe KBaapaTa U yuyacT-
KOM IIPAMOYTOJIbHOII (DOPMBI, AJMHA KOTOPOIr'o OOJILIIIEe
CTOPOHBI KBaJpara Ha 3 M, a IIHPHUHA — MEHbIIIe CTO-
poHBI KBaapara Ha 3 M. CTOMMOCTh YYacCTKOB OSUHAKO-
Ba. Kakas moKymka okaskeTcs: 00Jjiee BBITOJHOM?

Hrorosasa caMooOlleHKA

Ilociie u3yueHUs 3TOM TJIaBBI S JOJIJKEH:

e 3HATH OIIpeeJeHUsA OSHOUJIeHA ¥ MHOI'OUJICHA;

e yMEeTh NPHUMEHATHh TOKAECTBEHHBLIE IIpeoOpasoBa-
HUS OJHOUYJIEHOB M MHOTOUYJIEHOB: IPHUBEJEHINEe K CTaH-
JapTHOMY BUIY, IIPHUBeAEHNE ITOAOOHBIX YJIEHOB, YMHO-
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JKeHre OJHOYJIEHOB, YMHOKEHNE OJHOUYJIeHa Ha MHOT'O-
YJIeH ¥ YMHOKeHNe MHOI'OUJIEHOB;

e YMeTh BBINOJIHATE JleJIeHNe OJHOUYJIeHA Ha OJHOYJIeH
¥ MHOI'OYJIEHAa Ha OJHOYJIEH;

¢ 3HATH (POPMYJIBI COKPAIIIEHHOT'0 YMHOMKEHUI 1 YMEeTh
OPUMEHATh UX AJIS COKPAIIEHHOr0 YMHOMKEHUS MHOI'O-
YJIEHOB U Pa3JIOKeHUsI MHOT'OUJIEHOB Ha MHOMKUTEJIU;

e yMeTh HPUMEHATL Pa3JNYHBIE CIIOCOOBLI Pa3JjosKe-
HHIS MHOT'OYJIEHOB HA MHOKUTEJIH;

e yMeTh NMPUMEHATHh (HOPMYJIbI COKPAIIEHHOI'0 YMHO-
JKeHUs U IIpeoOpas3oBaHMUA MHOI'OYJIEHOB M OJHOUJIEHOB
IJIST BBIUMCJICHUS 3HAUEHUN BbIPaKEHUI;

e YMEeTh HAXOJUTL O0JIACTH OIIpeJeJIeHUSA BhIpaKe-
HUI C TepeMeHHbIMU.

1 npoBepsto CBOU 3HaAHUSA

1. IIpounraiite BeIpaxkeHua: 2mn; x°+y* (3¢ —d)>.
BrinumiuTe BbIpaskeHUe, SIBJIAIOINIEECST KBaApaTOM CYyM-
MBI BRIpasKeHuii a u 2b: a) a® + (2b)%; 6) (a + 2b)%; B) (a — 2b)°.

2. Kaxue u3 BbIpasKeHN Ha3bIBAIOTCS OJHOUJIEHAMMU?
W3 mpennoKeHHBIX BBIPA’KEHUII BBIOEPUTE OMHOUJIEH
CTaHJZAPTHOrO BHUAA, KO3((PUIIMEHT KOTOPOIr'o paBeH T:
a) Tx + y; 6) ab’c; B) Tm*n’; r) 3k

3. BepHo 11, uTO 00JIaCTHIO OIIpEeAeJIeHIUsI BbIpasKe-
Hua (2x®+1):3 - Tx aBasarorca Bce uuciaa? Breibepu-
Te YHMCJIO, IPHU KOTOPOM BhIpaskeHme (x —5):(x+4) He
nuMeeT cMmbIiciaa: a) 5; 0) 0; B) 4; ) —4.

4. Yupocture Boipaskenue —2(1,5a — 3,5)+ 2,5a -7 u
HaliauTe ero 3HaueHUe IIpu a = —2.

5. Kakumu cmocob6aMy MOXKHO PA3JIOKUTHL MHOTO-
ujieH Ha MHOKuTequ? BriObepuTe MOAXOAAIMII CIIOCOO
¥ Pa3JIOKUTE Ha MHOKUTEJIN MHOTOYJIEH:

a) 3m — Tnm; 0) 8x% — 12x°;
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B) 3¢+ 3¢*—a —ac; r) 9¢% - 49;
1) y° + 16y + 64; e) 25a* —30a”+9.

6. OnpenennTe MOPAAOK BBINOJHEHHUS IeHCTBUI B
BoIpaskeHun (—3a’b®)?- (—%a5) :(0,1a*)?. BuinmonHU-

Te MeficTBUS U TIpeACTaBbTe IOJIYUYeHHBIH pes3yibTaT B
BUJle OJHOYJeHA CTAHAAPTHOTO BHUA.

7. BepHO s, uTO BBIpaKeHUA (M +n)’> u (-m — n)?
TOXKJJeCTBeHHO paBHBI? IlpencTaBbTe B CTaHZAPTHOM
BU/le MHOTOUJIEH, IOJyUeHHBIH B pesyibTaTe TOXKJECT-
BEHHBIX IIPeo0pa30BaHUIl BBIPAKEHU

(~a+3)? - (a+ 2)(a—-2) + a(—6a + 5).
OHpeI[eJII/ITe CTEeIIE€Hb IIOJIYUYEeHHOI'0O MHOI'O4JIE€HA.

8. IIpumeHVTEe KOMOMHAIINIO PA3JINUYHBIX CIIOCOOOB 1
PABJIOXKUTEe HA MHOMKUTEJIN MHOTOYJIEH:
a) a® - b®— 4b — 4a; 0) 2x + 2y — x* — 2xy — y°.

9. IIpeo6pasyiiTe Beipaskernue ((2x — 6)*> — (3x + 6)%)* B
MHOT'OUJIEH CTaHJAapTHOrO BHAA. KaKoBa cTelmeHb HOJY-
YEeHHOTO MHOT'OUJIeHa?

10. Haiizure sHaueHue BuIpaskeHus 64m’+n?— 16m +

+ 2n —16mn + 13, ecau ussectHo, utro m — 0,125n = %

¥YBJekareJdbHasd MaTeMaTHKA
Uccneayem, o6o6Laem, genaem BbIBOAbI
HccnenmoBarenbckasa 3amaua 1. a) MsBecTHO, UYTO

2

(l + a) = iz +a® +2. Tlonb3ysch BTUM TOMKJECT-

a a

BOM, Haujgure — + a®, eciy W3BECTHO, UTO 1 _a-3.
a a

0) CocraBbTe 3amaum, uUJes PeEIIeHUS KOTOPBIX COIep-

JKUTCS B IIPEABIAYIIEM 3aJaHuu. BbImosHHTE 0000-

mierane. B) ChopmynupyiiTe oOOOIIEHHBIN Pe3yJIbTAT U
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COCTaBbTE 3aJauyd Ha NIPHUMEHEeHMe STOro peayJbTarTa.
r) IIpensoxxkure 9T 3agaumn APY3bAM.

HccaemoBarenbckaa 3amaua 2. a) Pasjgoxxum Ha
MHOXKUTEJN MHOI'OUJIEH

a*+4=a*+4+4a*-4a® = (a®*+2)* - 4a® =
= (a®+2 - 2a)(a®*+ 2 + 2a).

IIpupymaiiTe mpumep Ha pasJioKeHUe MHOTOouJIeHa
Ha MHOKUTEJIHW, B KOTOPOM MOXKHO WCIOJIb30BATh 3Ty
unero. 0) BeimoaauTe 0000IIeHME 9TOTO IpreMa u chop-
MYJUPYHATE ero B Buae mpasuia. B) IlpuaymaiiTe mpu-
Mepbl HA MPUMEHEHNE 3TOr0 IIpueMa W IPEIJIOKUTE X
IPYy3bAM.

foToBMMCS K onuMnuagam

1. YuurenpHUIla IIOIIPOCUJIA JBYX CEMUKJIACCHUKOB
IOJATOTOBUTL Pal3laTOUYHBLIA MaTepuaJ OJd 3aHATUH C
natukjgaccuukaMu. OIuH yUYeHUK BBIpe3aJs u3 Oymaru
OIOVH OOJIBIIION KBAaJApPAT 1 YeThIPe OAUHAKOBBLIX MaJIeHb-
KHX KBajJpara, a APyroil BeIpe3aJl YeThbIpe OAMHAKOBBIX
NIpAMOYTOJbHUKA, yV KOTOPBIX IJWHA OJHON CTOPOHBI
paBHa CTOPOHE OOJIBLITIOTO KBajpaTa, a AJuHa APYTrou
CTOPOHBI PaBHA AJINHE CTOPOHBI MaJIEeHbKOI'O KBajapara.
Haiinure oTHOIeHME OJIWH CTOPOH ITPAMOYTOJbHUKA,
ecJi MaJbUYMKU HCIIOJbL30BAJIN OAMHAKOBOE KOJIUMUECT-
BO OyMmaru.

2. TlorrpoOyiiTe pernuTh 3amauvy, NPEAJOKEHHYIO0 Ha
XIX typHupe Apxumena. PaccessHHBIII MaTeMaTuK, Ie-
peceIMBIINICA B HOBBIM paiioH, 3a0BIJT HOMEDP CBOEM
KBapTupbl. OH JUINh IOMHUJ, YTO HOMEP ABY3HAUHBIN,
SABJIAETCS PasHOCTBHIO KBAJPaTOB ABYX YMCEJI, MEHbIIIEE
U3 KOTOPBIX PaBHO IHU(ppe AeCATKOB WM BABOE OOJILIIIE
ypcJga eIUHUIl HoMepa KBapTUpbl. MOMKHO JI IO 3TUM
JaHHBIM BOCCTAHOBUTH HOMEDP KBAPTUPHI?
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) JIMHENHBIE YPABHEHMWSI.
JINHENHBIE HEPABEHCTBA. JIMHENHAS ®YHKLINS

§ 15. JIuneiiHbIe ypPaBHEHUS C OJHOW MepeMeHHOI

3.1. Haligute 3HaueHUe BbIpAKEHUA —dHx + 4 mpu:

a) x =-2; 0) x=0; B) x =3,2.
3.2. Yopocrure BuIpaskerue (x + 1)2 — 2x(1 — x).
1 1

3. B = - .
3.3. Beruuciaure 15 18

Paccmorpum 3amauy. B 1ByxX BaroHax sJIeKTPOIIOE3-

na 120 maccamxupoB. Ecam m3 mepBoro Barosa BO
BTOPOI IepecsanyT 15 uesoBeK, TO BO BTOPOM BaroHe
Iacca’kKMpoB CTaHeT B JBa pasa 0oJbllle, yeM OBLIO B
IIepBOM IepBOHaYaJbHO. CKOJBKO ITacCa’kMpoB OBLIO B
IIEPBOM BaroHe ImepBOHAYAJIBHO?

ObGosHaumM uYepe3 X KOJUUYECTBO IIacCaKUPOB B
IIeEpBOM BaroHe OO0 IlepecajKu’, Torja IIocje Iepeca-
KM B IIEPBOM BaroHe ocraJjioch (x — 15) maccakuposB, a
BO BTOpPOM BaroHe crajo (2x) macca:kupon. Ilo ycio-
BHMIO B JABYX BaroHax BmecTe 120 macca:XupoB, 3HAUUT,
x—15+2x=120. Ilonyumim paBeHCTBO C IepPeMeH-
HOM, T. e. ypaBHeHHe. IIpuBeneM II0J00HBIE cjaraeMble
B JIEBOM 4YacTH ypaBHEHUs M moayumm 3x — 15 =120,
nan 3x =135, orkyma x =45. Ilpu momcramoBKe umc-
Ja 45 B ypaBHEHHWEe IIOJYYMM BepPHOE pPaBEHCTBO:
45— 15+ 2+ 45 =120. 3HaunT, uncyjo 45 aBIgeTCI KOP-
HeM ypaBHeHuA. [lo ycaoBuio 3amaum 45 — 3TO UMCITIO
IaccaskKupoB B IIEPBOM BaroHe JI0 IEePecagKmu.

Onpenenenue

PaBeHCTBO ¢ mepeMeHHON Ha3bIBaeT-
cAd ypaBHEHHEM.
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Hampuwmep, 3x — 1 = 2x; 5(x + 1) — 4x = 6 — ypaBHeHUA.

Omnpenenenue Kopaem ypaBHeHus Ha3bIBaeTCA 3HA-

YyeHUe IIepeMeHHO, KOTOpoe o0palliaeT 3To ypaBHe-
HIle B BEPHOE UHCJIOBOE PaBEHCTBO.

Hampumep, umciio 3 ABIAeTCA KOPHEM ypPaBHEHUS
2x—5=-3x+10, Tak KaK IpU MOJACTAHOBKE UUCJIA 3
B ypaBHEHUE MOJy4YaeTcs BEPHOE UMCJI0BOE PABEHCTBO:

2:3-5=-3-3+10; 1=1.

Omnpenenenne | po o ypaBHeHHMe — 5TO 3HAYUT

HaWTH BCe ero KOPpHU NJM JOKa3aTh, YTO MX HET.

IIpumep 1. Pemute ypaBHeHue dx — 2(x — 1) =8.

Peuwienue. PackpoemM CKOOKM W NIPUBEAEM IOAOOHBIE
cjaaraemMble B JIeBOW UacTU ypaBHeHHUs: dx —2x +2=28;
3x=6; x=2.

Omeem: 2.

IIpumep 2. Pemute ypaBHenue 2,5x — 5(0,5x — 1) =9.

Peuiernue. BBITIOTHUM TOXKIECTBEHHBIE ITpeoOpas3o-
BaHHNsS B JIeBOII uyacTu ypaBHeHusA: 2,5x —2,5x+5=9;
0:-x=4; 0=4. Ilonryunysu HEeBEPHOE YWCJIOBOE PaBEH-
CTBO, 3HauuT, ypaBHeHHEe 2,5x — 5(0,5x — 1) =9 He ume-
eT KOpHEel.

Omeem: HeT KOpPHEH.

JInHeliHble ypaBHEHUS

Muorue 3agauym NPHUBOAAT K ypPaBHEHUSAM BHIA
ax=>b, rme a u b — umucja, a X — IepeMeHHasd.

Onpenenenue

YpaBHeHue Buga ax=b, rme a u b —

yucJja, a X — IIepeMeHHad, Ha3bIBaeTCA JUHEHHBIM.

VYpaBuenue 3x =-0,9 gaBisgercsa JUHENHBIM, a =3,
b=-0,9. Pemmum sT0 ypaBHeHme m mnoayuum x =-0,3.
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VYpaBuenue 0°x=-8 ToKe HABJSIETCA JUHEHHBIM,
a=0, b=-8. 3ameTum, 4YTO JieBasg 4acTh 3TOTO YpPaBHe-
HUS IPH JIIOOOM 3HAUCHHM IIEPEeMEHHOM paBHA HYJIO, a
mpaBasd He paBHA HYJIO, 3HAUUT, ypaBHeHHe He obOpa-
IaeTcs B BEePHOE PABEHCTBO HU IIPM KaKOM 3HAUYEHUU
IIepeMeHHOM, T.e. 9TO ypaBHEHUe He uMeeT KOpHel.

Paccmorpum smHeiinoe ypasuHenume 0°x=0, rme
a=0, b=0. JleBasg yacTh 3TOro ypaBHEHUS IIPU JIOOOM
3HAUEHUN IIePeMeHHOU paBHA HYJIO, IIpaBas YacThb 9TO-
ro ypaBHEHHMSA TOKe paBHA HYJIIO, 3HAUUT, 3TO ypPaBHE-
HUe nMeeT 0ECKOHEYHO MHOT'O KOpHEI.

Takum o0pa3oM, JUHEHHOE YpaBHEHUE C OTHOMH Iie-
peMeHHOU ax = b MOJKerT:

) b _4x = 8'

uMeTh . Ecnmma#0,10 x = — — ’
eIUHCTBEeHHbIN a x=-2.
KOPEeHb; KOpeHb ypaBHEHMA. Omeem: —2.
® He UMeTh Ecan a=0, b0, 0-x=15.
KOpHEIi; 0 0 x=0. Omeem: Her

Her xopneii. KOpHe.

® IMETh Ecan a=0, b=0, 0-x=0.
0eCKOHeUHO 100+ x=0. Kopaem iB- | Omaem: n11000e
MHOTO KOpPHEH. JseTcs Jiroboe YMCJIOo. YHCJIO0.

PaBHOCUNbHbIE YpaBHEeHUs

VYpaBuerusa 3x —15=120, 3x =135, x=45 wumeror
OOVH 1 TOT Ke KopeHb. Takue ypaBHEHHs HA3bIBAIOT
PAaBHOCUJBbHBIMHU. YPaBHEHUs, KOTOPLIe HE MMEIOT KOp-
Hell, To)Ke Ha3bIBAIOT PABHOCUJILHBIMU.

Omnpenenenne YpaBHeHUA, NMEIONIINEe OLHO U TO JKe

MHOMECTBO ROpHeI';I, HAa3bIBAIOTCA PABHOCUJIBbHBIMMH.

YTo0bl MOJyYUTHh ypaBHEHHE, PAaBHOCHJbHOE JaH-
HOMY, MOKHO:
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¢ IpuOABUTh K 00€MM YACTIM yPaBHEHHS OJHO U TO
JKe BBIpasKeHHe, UTO IIPAKTUYECKM O3HAuaeT IIEPEHOC
cJaraeMoro u3 OJHOM YacTH YpPaBHEHHSA B APYIYIO C
IIPOTUBOIOJIOKHBIM 3HaKoM. Hampumep:

3x—2=8x+5; 15x®)1 =)7x — 6;
38x—2+2=8x+5+2; s ‘7>—\6’@1
3x=8x+T, »DTe = .

e paszneanTh (YMHOMKUTH) 00€ YacTH ypaBHEHHUS Ha
OIHO W TO JKe YMCJO, He paBHOe HYyJo. Hampumep:

5x =-35; %x:7;
(5x):5=-35"5; (%x)-6:7-6;

® BBITIOJTHUTH TOXKJECTBEHHBIE ITpeo0pas3oBaHus B Je-
BOI M IIpaBOM yacTax ypaBHeHus. Hanpumep:

6x — 2(x + 3) =—(x + 2);

6x—-2x—-6=—x—2;

4x -6 =—x— 2.

PeweHune ypaBHeHMﬁ, CBOASALMNXCS K JIMHEUHDbIM

Yr100HI pemInTh yYPaBHEHUE, CBOAANIEECA K JUHEH-
HOMY, MOSKHO:

@ PacKpbITh CKOOKH. Pemure ypaBuenue
@ IlpuBecTm mOHOGHBIE cJjarae- T(x+2)—3(bx+4)=
P =3(x+1)-23.

® Ilepemectu cJiaraemele C Iepe-
MEHHO!I B OJHY YacTh ypaBHeHU,

O Tx+14-15x-12=

a 0e3 mmepeMeHHOl — B APYIyIo. =3x+3-23.

@ IloMeHATH, B3HAKH IIepeHeCceH- @ —8x+2=3x-20.
HBIX CJIaTaeMbIX Ha IIPOTUBOIIO- ® -8x—-3x=-20-2.
JIOKHBIE! @ -11x=-22.

@ TIpusecTtu moL00HBIE CIaraeMble. ® x=-22:(-11);

® Pemutrh mOTyYEeHHOE JHUHEHHOE x=2.

ypaBHeHUe.

Omeem: 2.




Tmara 3

ITpumep 3. PemuTte ypaBHeHUe:
a) 4(x—-3)+2x=1-2(x+1);
6) (2x—-3)-(10x+12)=-2(6x+4) - 1.

Pewenue.

a)© 4x+12+2x=
=1-2x-2;

@ 2x+12=-2x-1;
® -2x+2x=-12-1;
@ 0-x=-13.

® Omeem: HeT KOpHEIA.

0) © 2x+3-10x—-12=
=-12x-8-1;

@ -12x-9=-12x-9;

® -12x+12x=-9+9;

@ 0-x=0.

® Omeem: nr000€ YUCIIO.

@ OnpeneneHue JUHEHHOTO YPAaBHEHUS C OHON IepeMeHHOM

1. Kakne u3 maHHBIX ypas-
HeHUH JUHeNHbIe:

a) 3x=-12;
0) Tx=0;
B) x%=25;
r)0-x=107?

Pemnre nuHeiiHbIE ypaBHE-
HUuA.

a) YpaBuenue 3x=-12 — iqu-
HeliHoe, a =3, b=-12.
Pewenue: x=-12:3; x=—-4 —
KOpeHb YpaBHEHUA.

0) YpaBuenme 7x =0 — JjguHei-
HOe, a=17, b=0.

Pewenue: x=0:7; x=0 — Ko-
peHb ypaBHEHUS.

B) YpaBHenue x’=25 He aBidA-
eTcsi JUHEWHBIM, TaK KaK Co-
IEePKUT IepeMeHHYI0 BO BTOPOIt
CTeIleH™!.

r) YpaBuenue 0:-x=10 — gu-
HeriHoe, a=0, b=10. VYpasHe-
HUe He MMeeT KOpHEe.

PaBHOCUIbHBIE YpaBHEHUS

2. PaBHOCUJIBHBI JI ypaB-
HEHUS:

a)2x+1=0wu 2x=1;
0)3x=9u x=3;
B)4x—-2+3x=7u 7x=>5;
r)—2x+7=-9 u 2x=16;
0)0-x=-183u0-x=27?

a) HaiimeM KOpHU TEepPBOro u
BTOPOT'O ypPaBHEHMUIA:

2x+1=0; 2x=1;
2x =-1; x=0,5.
x=-0,5.

Kopuu ypaBueHuii He coBmajma-
10T, ypaBHEHUA He PABHOCUJIBHEI.
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06) Bropoe ypaBHeHUe IOJYyUEHO
IejieHMeM 00emX dYacTeidl mepBO-
ro ypaBHeHUs Ha 3, YPaBHEHUS
PaBHOCUJILHEI.

B) IlepBoe ypaBHeHHE C TIOMO-
b0 TPUBEAEHUS MMOZOOHBIX
cjaraeMbIX W IepeHoca cJarae-
MbBIX IPUBOLUTCA K BUAY: 7x =9.
YpaBHeHUsA He pPaBHOCUJIBLHEIL.
r) Bropoe ypaBHeHUE IOJYyUYEHO
U3 ITIEePBOTO IIEPEHOCOM cJiarae-
MOT'0 M3 JIEBOIl YaCTU B IIPABYIO
U yYMHOXKeHueM o0eux dvacTeit
ypaBHeHudA Ha (—1). YpaBHeHUA
PaBHOCHUJIbHBI.

I) YpaBHeHUS He MMEIT KOp-
Hell, 3HAYUT, PABHOCUJIBbHHI.

Penrenne ypaBHeHUI, CBOTAIMNXCA K JUHEHMHBIM

3. Pemure ypaBHEeHUE
8(Bx—4)=4—(x+6).

D 24x-32=4—x—6;
@ 24x-32=—x-2;
® 24x+x=-2+32;

@ 25x=30;
® x=380:25;
x=1,2.

Omsem: 1,2.

4. Pemure ypaBHeHUE

5x—1_4x+3 3

3

6

2x.

YMHOKUM 00e dYacTu ypaBHE-
HuA Ha 6:
6- 5x -1 4x+ 3

3 6 6 - 6-2x.
Ionyunm:

2(5x—-1)—(4x+ 3)=12x.
Pemum mosryueHHOE ypaBHEHUE:
10x-2-4x—-3=12x;
10x—4x—-12x=2+3;

—6x=05;
_ 5
xr=-2
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6 1. Haiigure ommOKy B IPEIJIOKEHUU: «YPaBHEHUS, NMEIO-
IIire OJMHAKOBBIE KOPHM, HAa3bIBAIOTCA PABHOCHUJIBHBIMM».
2. Hexoropoe ypaBHeHUe HMeeT ONUH KopeHb. O0e uacTu
STOr0 YpaBHEHUS YMHOMKUJIN Ha 3, a 3aTeM K 00erM YacTsIM
npubaBuan 5, MOJYUYUIN HOBOe ypaBHeHHe. MOXKHO JIM OII-
penennTh, CKOJIbBKO KOPHEH MMeeT IIOJyYeHHOe ypaBHeHue?

3.4. 1lpoBepnbTe, ABJAETCA JIA UYHNCJIO —3 KOPHEM
YPaBHEHU:

a) —8x = 1; 6) 2x — 7 = —183;
B) %x:—l; r) 5(x—2)+1=4x.

3.5. Tlokaskure, uTo unmcao 10 He ABISETCA KOPHEM
YPaBHEHUA:

a) 0,02x = 0,002; 0) 8,9x + 8,9 = 98,9;
B) % = 50; r) —x — 9x = -90.

3.6. Kaxkoe ua umncesa 5; 2,1; —8;

HeM ypaBHeHUs 95X + 57 = —4x —15?
3.7. CocraBbTe ypaBHEeHUe Buaa ax =b, KOPHEM KO-

% SIBJISIETCS KOP-

TOPOro ABJIseTCA umcyo: a) 4; 6) —1; B) 0; 1) %

3.8. Onpepenure, Kakue ypaBHEHUS SABJIAIOTCS JIU-
HeltHbIMU. [[J1a JTMHENHBIX YpaBHeHU Ha30BUTE a U b:

a) 2x = —T; 6) 8x* =1; B) —x = 9,1;
r) 0,2x = 3; ) g =8; e) —5x® =1;
K) Ox =12; 3) 3x = 0; n) Ox=0.

3.9. IlpupgymaiiTe mo nBa ImpuMepa JUHEHHBIX ypaB-
HEHUH, A KOTOPBIX Yucja @ U b ABIAIOTCA:

a) IIPOTUBOIIOJIOKHBIMIU; 0) B3auMHO OOpPaATHBIMMU.

3.10. PaBHOCHUJIbHEBI JIU YPAaBHEHUA:
a) 3x—-4=0 u 3x =4;
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0) dx=35mu x=-7;
B) 0,1x =9 u x=0,9?

3.11. V3 paHHBIX ypaBHEHUII BbIOEpUTE YpPaBHEHUA,
paBHOCHUJIbHBIE YPaBHEHUIO X — 2 =3 — 2X:
a) 2—x=2x-3; 0) 5(x —2) =5(3 - 2x);
g) 102302, r) x—2x=3-2.
4 4
IIpuaymaiiTe ele aBa IIpuMepa ypaBHEHUU, pPaBHO-
CUJIbHBIX JAHHOMY.

3.12. Pemure JuHEHOe ypaBHEHUE:

a) —5x = 45; 0) 24x = 8; B) —x = 2,8;
r) —4x = 1; m —Tx = —%; e) 0,5x = —9;
w) 2x =92 3 -0,6x=L;  m) —8x =0;
7 9 3
K) £ =5 1) 3,5x = 2%; M) 1,6x =—0,64.

3.13. IlpugymaiiTe suHeliHOe ypaBHEHMWE, KOPHIMU
KOTOPOT'O ABJIAIOTCS JIIOObIe YMCJIA.

3.14. I3 paHHBIX ypaBHEHWII BBIIUIINTE ypaBHE-
HUS, He UMeIIIe KOPHEe:

a) 8x=0; 0) Ox =-2; B) —3x=1;
r) Ox = %; 1) Ox = 0; e) 0,2x =0.

IIpugymaiiTe elie aBa mpuMepa JUHEWHBIX ypaBHE-
HUM, He UMEIINX KOPHEe.

3.15. Perute ypaBHEHUE:

a) Tx — 21 = 0; 6) 10x + 36 = 0;
B) 8 —x =0; r) 15-3x =0;
o) 9x-1=17; e) 3x+22=19;
K) (—2x =8; 3) -12-0,3x =9.

3.16. Ilpy KaxoM 3HaAYEHUU TMEPEMEHHO! 3HAUEeHUe
BeIpa:kenus 8 — 0,1x paBHo: a) —1; 6) 0; B) 8?
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3.17. Pemure ypaBHEHUE:
a) 6x—-11=4x-7; 0) T—-x=4+14x;
B) 0,7x+1=0,4x - 5; r) 6x—-10,3 =-2x-0,3.
3.18. Haiigure, mpu KakoM 3HAaUEHUU II€PEMEHHOI
PaBHBI 3HAUEHUSA BBIPAMKEHIIA:

a) 1,8x-5u0,6x +1; 0) 0,5x-3u0,8-1,4x.
3.19. Pemmure ypaBHEHUE, HUCIIOJIb3YSA aJTOPUTM:
a) 3x —(x—14)=5; 0) 18 —(6x +5)=4-"Tx;

B) (Tx—-3)—(3x +4) = 6;
r) (4x +15) - (15-3x) =120 — x.

3.20. Hatigure 3HaUueHMe IePEMEHHOM, TPU KOTOPOM:

a) pasHOCTHb 3HAUEHUU IBYYJIEHOB 5—%x n Lx+l

4 2
paBHa HYyJII0; 0) 3HaueHue BhIpaskeHudA 0,6x — 13 Ha 21

MEHbIIIe 3HAYEHIS BBIPAKEHUI %x + 8.

3.21. Pemure ypaBHEHUE:
a) 4x+5=6+5(x—3);
0) 19x - (3x —4) =4(5x —1);
B) 2(x —1)—4 = 6(x + 2);
r 3(x—2)-5(x+1)=-8x;
o) 4(x+1)=15x —7(2x + 5);
e) bx+8+2(6-x)=1-32x—3);
%) 3(2x — 1) - 2(x + )= 4.

3 2

3.22. Haiimure KOpeHb YPaBHEHU:
a) 4(0,25x - 6) = 8(0,125x + 3) + x;
6) 0,5(6x — 0,8) = % (8x +4,2).

3.23. Hatigure (ecim 5TO BO3MOYKHO) 3HAUEHUE IIe-
peMeHHOM, IIPU KOTOPOM:

a) saauenme aByuseHa 10y + 18 B nBa pasa GoJibIlie 3Ha-
YyeHUs ABy4YJieHa Sy + 1;



Jlunelinbvle ypaBHeHUs. JIMHeHbIe HEPAaBEHCTBA

0) pasHocTh BeIpaskenuit 0,7(2x —3) u 1,3(6 — 5x) pas-
Ha 1,95.

3.24. YMHOKBTe 00e uacTy ypaBHEHUS Ha OJHO U TO
JKe UMCJIO U PEeIUTEe ero:

a) %(Zx +1) - %(2 —3x) = x;
6) %(235 1) - %(x +6) = 1%.

3.25. Pemure ypaBHeHUe:

x+3 X 2x x—3
_*:3. 6 _— = :1’
) 4 2 ’ ) 5 2 ’
x—4 x+1 2x 2x+1 3x -5
B - = 3; r &= — = ;
) 3 2 ’ 3 6 4
)1—2x_x+3_2—4x.
m g 4 5
e) 3+4x+6_2x—3_1—5x
2 2 7

3.26. IlokasxuTe, uTO JII000OE UMCJIO ABJAETCS KOpP-
3y -3 1= 6y — 14
4 8

3.27. TlokaskuTe, YTO ypaBHEHUE
x -1

HEeM ypaBHEHUS

5+8x bx+2 _
4 12

He UMeeT KOpHe.

3.28. Haiigure 3HaUeHVE ITePEMEHHOM, IPU KOTOPOM:

m-4 2m — 41

a) cyMMa 3HaUeHUI BbIpaKeHUU s U 9 pas-
6n +7
Ha 9; 0) 3sHaueHWEe BBLIPAYKEHUSA Ha 3 OoJblIe
5n -3
SHAYEHNA BBIDAIKEHHA ——.

3.29. BBIIOJIHUTE TOKAECTBEHHLIE IIPeoOpasoBaHUS
B JIeBOIl U NPaBOM YaCTAX YpPaBHEHUSA W PEIIUTe ero:
a) (B—x)(x+3)=x(1-x);
0) (x—-3)(x+4)=x(x+1)-12;
B) 8—(x—1)(x+2)=(2-x)(x+1).
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3.30. Haiigure 3HaueHue mepeMeHHOI, IPU KOTOPOM
cyMMa 3HaueHu# BuIpaskeHuit (6 —x)(x+2) u x(x—3)
paBHa 12.

3.31. IlpumenuTte ¢opMyJabl KBaApaTa CYMMBbI U
KBaJpaTa PasHOCTU U PeINTe ypaBHEHUE:

a) (8x —3)(2x +1) = (4x — 1)%;

6) (x +4)° —x(x+1) =2;

B) (2x +3)* —4(1-x)* = 1;

r) 6x — (x+3)° =4x - (x +2)* - 5.

3.32. IIpumenuTe GOPMYJbl COKPAIEHHOIO0 YMHO-
JKEeHUA W PEIIuTe ypaBHEHUe:

a) 16x® — (4x —1)(4x +1) +2x = T;
6) (2x —5)* —(2x - 3)(2x +3) = 0;
B) (3x +2)® + (4x —1)(4x +1) = (bx — 1)*;
r) (3x —1)° —8(x +1)* = (x + 2)(x — 2).
3.33. Pemmure ypaBHeHUE
(x +1)° N (x-1° x2*-1 1
6 12 4
3.34%, Hangure, Ipu KaKOM 3HAUEHUU G YPaBHEHUE

ax —1=2x: a) He UMeeT KOpHel; 0) MMeeT eIUHCTBEH-
HBIN KOpPEeHb.

3.35%. OnpenenuTe, IpU KAaKOM 3HAUCHUHU (4 ypaBHe-
HUA Sx —1=2a-2 u 3x+ 2 =a+5 paBHOCUJILHEI.

S @ —
3.36. IIpoBepbTe, ABJSETCSA JHU UYHUCJIO 8 KOpPHEM
YpaBHEHUA:
a) —8x = 64; 0) 0,125-x—-1=0;
B) Tx —13 = x + 35; r) 8(x —4)+3 = 8x.
3.37. PaBHOCUJIbHBI I YPaBHEHU:
a)8x+2=5u 8x=3; 0) 1,8x=-4 u 13x=-0,4;
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B) 2x+4=-3x+6 u 2x +3x=6—4;
r) 15x=-55 u 3x =-11?

3.38. Pemure nuHeiHOe ypaBHEHUE:

a) —6x =18; 0) 15x = 5; B) —x = —3,4;

r) —6x = %; 1) 3x = 0; e) —1,2x = 24;
12, _ _9l. X _ _9. _ -2

¥K) 13x 23, 3) 9 2; n) —0,1x 15"

3.39. IlpuBegure mpuMep JUHEITHOTO YPaBHEHU, He
MMEIOIEero KOpHen.

3.40. 3 naHHBIX YpPaBHEHUH BbIOEPUTE YpPaBHEHU,
UMeIOoIIe eIMHCTBEHHBIN KOPEHb:

a) Ox=0; 0) x=4; B) Ox=1;

r) 5x = %; ) Ox =-9; e) %x = 0.
IIpugymaiiTe ellie nABa mpuMepa JUHEWHBIX ypaBHE-

HUM, UMEIOINX eIUHCTBeHHbBIN KOPEHb.

3.41. Pemure ypaBHeHUe:

a) 5x +50 = 0; 0) 13 -2x = 0;
B) Tx—2=10; r) 32-5x =6.
3.42. Pemure ypaBHEHUe:
a) 5x —9 = 2x - 6; 0) —x+6 =14+ 3x;
B) Tx—-9,7=-3x—-1,7; r 1,83x-4=2,6x+9.

3.43. Ilpu KaKoM 3HaUEHWU IIePEMEeHHON paBHBI 3HA-
yeHus: ABydyaeHos 1,7 —0,3x u 1,7x + 2?
3.44. PemiuTe ypaBHEHUE:

a) 15-(6x—-3)=5—-"Tx; 0) 10 - 2x = x — (2 —4x).
3.45. Hatigure, mpu KakKoM 3HAUEHUU ePEMeHHOI:

a) 3HaUeHMe BbIpaKeHUs 17x —2 Ha 9 MeHbIlle 3HAYe-

HUA BhIpaskeHuA 18x + 5; 0) pasHOCTH 3HAUEHWU BhIpa-
JKeHUN %x -4 mn éx — 3 paBHa 1.
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3.46. HaiiguTe KOpeHb YpaBHEHU:
a) 3x -2 =2(x+1)—4;
0) 10x —(2x—4) = 4(3x — 2);
B) 3(x+1)-9 =6(x+ 2);
r) 9(x —1)-3(x +2) = -dx;
o) 5(x —3) =14 - 2(7 - 2x);
e) dx+6-3(x+1)=5-2(x-3).

3.47. Pemure ypaBHEHUE:
a) 16(0,25x -1) = 5(0,8x — 3,2);
6) 0,8(0,5x +1,5) = %(1,4x +8,4).
3.48. Hatigure, mpm KakKoM 3HAUEHUU II€PEMEHHON

3HaUYeHUe BBIpAaKeHUA Sy —6 B Tpu pasa MeHbIIIe 3HA-
YyeHUA BbIpasKeHus Sy + 3.

3.49. Pemure ypaBHeHUe:

x—-2 x x—-2 x-1
a - = =2 0 - =3;
) 5 5 ; ) 5 3 ;
- 1 2 2 1-
B)3 X x4 :5735; r) x+3:x+ _ x
3 2 4 2 3 4
3.50. Haiigure, mpy KaKoM 3HAUEeHUHN II€PEMEHHOI
1
3HAUEHIE BbIPAXKEHUSI x+17 Ha 2 MeHbIIle 3HAUEHUd
3x—1T
BBIPAYKEHUA .

3.51. BbITloJITHUTE TOMKIECTBEHHBIE MTPeoOpasOBaHUS
B JIEBOM U NpaBOU YaCTAX YpPaBHEHUS U PeIUTe ero:
a) 2-—x)(x+2)=x(3-x);
0) x(x—-2)-8=(x+2)(x—4);
B) 2(x+3)(x—-2)—-T7=02x+1)(x - 3);
r) 18x(6x —1)-6x(13x - 9) = -13 — 24x.

3.52. Hatigure 3HaueHUEe IIePEeMEHHOM, IIPU KOTOPOM
pasHocTh, 3HaueHW# BbIpaskeHuin (1-2m)(1-3m) u
m(6m —1) pasua —1.
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3.53. Ilpumenure ¢opmMyabl KBajgpaTa CYMMBI U
KBajJpara PasHOCTH U PEIINTe ypaBHEHUE:
a) (4x —5)(x + 3) = (2x — 3)%;
6) (x —5)° —x(x+2)=1;
B) (2x +5)® —4(1+x)* = 3;
r) 6x+(x—-3)° =4x + (x - 2)* - 5.
3.54. Ilpumenure @GOPMYJbl COKPAIIeHHOIO0 YMHO-
JKeHUs W PeInTe YpaBHEHNe:
a) 4x — (2x + 38)(2x — 8) — bx = 14;
6) (4x — 3)(4x +3) — (4x —1)* = 3x;
B) (3x —1)* + (4x +2)* = (bx - 1)(5x + 1);
r) (2x +1)® - 3(x - 5)* = (3 + x)(x — 3).
3.55%, OnpenenuTte, Ipu KaKoOM 3HAUYEHUU 4 ypaBHe-
HUe ax + 3 =x + 3 uMmeeT 6€CKOHEUYHO MHOT'O KOPHEM.

3.56%. OnpenenuTe, IPpU KaKOM 3HAUEHUU a4 ypaBHe-
Hudg 2x+1=a+5 u 3x — 7=2a — 2 paBHOCUJIbHBI.

S —
3.57. Haiingure 3HaueHUe BBIPAKEHUS:
a) 85,75:0,7; 0) 33,6 : 1,5.
3.58. Ha KoopamHaATHOH ILJIOCKOC-
™ oTmeueHbl Touku A, B, C, D u E

(puc. 10). HazoBure TouKuU, abciucca .
KOTOPBIX paBHA —2. A

3.59. Boruuciure:

@é:&4—2y2§—43.

3.60. 3anumiuTe TpPU PaA3IUYHBIX . .
criocofa IIPeJCTaBJIEHUSA CTEIEHBIO C D
L

IoKasareJjieM, 0oJbIIuM 1, ymcsa:

a) 3% 0) 318, Puc. 10
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3.61. B Bemapycu okoso 9,35 muH :kurteseii. I'opon-
CKOe HaceJIeHIe COCTaBJisgeT 78 % Bcex »KuUTesel, u3
Hux 18 % — gmeru mo 16 set. CkoabKo meteil no 16 Jet
cpenu ropokan?

3.62. Iloesn momxen mpoexarh 1800 Km 3a 24 u.
Okasajochk, uTo 52 % myTu oH mmpeoxmosena 3a 12 u. Haii-
IUTE, C KAKOM CKOPOCTHIO €My HAJO0 ABUTATBHCS JaJbIIle,
YTOOBI IPUOBITH B MYHKT HAa3HAUEHUS II0 PACHUCAHUIO.

3.63. PaszjoxxuTe  MHOTOUJIEH Ha  MHOMKUTEJIU
3a+3a®-b-ab.

3.64. B xuure 150 crpanui. B narauimy cemmukJac-
CHUK HauvaJl ee YHUTATh U IIPOUUTAJ b cTpaHuil, B cyd0o0-
Ty — Ha 30 cTpaHUI MeHbIle, UYeM B IATHUIY. CKOJIb-
KO CTPaHUII OCTAJIOCH IIPOUNUTATH CEMUKJIACCHUKY?

3.65. IlusesbHBIA TeHepaTop MapKu A IoTpedsser
8 11 TomuBa 3a 15 u, a mapku B — 4 1 3a 7 4. I'enepa-
TOP KaKOl MapKu BBITOAHEE BLIOPAThH, €CJIU BCE OCTAJIb-
HbIe UX XapPaKTePUCTUKU OAMHAKOBBI?

3.66. Macca armochepsl 3emyn TPUOJTUIKEHHO PaB-
Ha 5,15 - 10* 1. Kuciopox cocrasiasger oxkosao 20 % wmac-
cbl atMoc(epsl. CKOIBKO TOHH KIMCJIOPOAA B aTMocdepe
Semuu?

§ 16. Penrenne TeKCTOBBIX 3amad
¢ MOMOMIIbI0 JUHENHBIX YPaBHEHUU

3.67. Hatimure umciio, eciau: a) B 4 pasa OoJiblliee
Y1cJI0O paBHO 48; 0) B 2 pa3a MeHbIIIee UMCJIO paB-
HO 10; B) Ha 15 Goubiliee umcyio paBHO 59; 1) Ha 12
MeHbIIIee ULCJIO PaBHO 34.

3.68. Pemure ypaBHeHUe:
a) bx — (x — 20) = 8; 6)%—%=1.
3.69. Haiigure 25 % ot 0,32.
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Paccmorpum 3agauy. B MoTKe OBIJIO HECKOJIBKO MET-
poB kKabensa. Ilocae Toro Kak OT MOTKa OTpe3aJin
6 M xKabessg, B HEM OCTAJIOChL B TPHU pasa MeHbIIle Kabe-
Jas, yeM 0b1710. CKOJIBKO MeTpPOB Kabejisa ObLIO B MOTKe?
BorimosHUM aHaJIM3 YCIOBUSA 3aaud W PEIIUM ee C

IIOMOIIbIO JIMHEMHOI0 yYPaBHEeHMI.

1. BoigicauM, O KaKux Be-
JUYMHAX WUJIeT pedyb B 3a-
maue.

2. BeigcHuM, Kaxue 3Haue-
HUA BeJUUYUH U 3aBUCHUMOC-
TH MEXKIY HUMU N3BECTHBI.
3. BeigcuuM, 3HaueHHUsS Ka-
KHX BeJIUYUH HEN3BECTHHI.
4. O003HAUYMM OJTHY HEM3BECT-
HYIO BeJInuuHy uepes x (Iyu-
IIIe MEHBINTYI0), a OCTaJIbHBIE
BbIpAa3suM UYepe3 X W 3aBUCU-
MOCTH MEXKIy BeJINUYNHAMU.
5. Ucmonp3yss 3aBUCUMOCTDH
MEeXKIy M3BECTHBIMU U HEeM3-
BECTHBIMHU B3HAUEHUSIMU Be-
JIMYUH, COCTABUM YpPaBHEHUE.

IlonryuenHoe ypaBHEHUE

OymeT MAaTeMaTUYecKOi
MOJeJIbI0 TIPOIlecca, OMMCaH-
HOTO B YCJIOBUU 3aJauM.

6. Permmum nuHeliHOE ypaBHe-
HUEe W 3aIuIleM OTBET B CO-
OTBETCTBUU C TpeboBaHUEM
3a7auu.

1. B 3amaue roBopuTCsa O KOJIU-
yecTBe METPOB KabeJs.
2.0rpesasn 6 M Kabesas, oc-
TajJoch B 3 pasa MeHbIIle, UYeM
OBLIIO.

3. HeusBecTHO KOJMYECTBO MET-
poB Kabeys, KoTopoe OBLIO
IIePBOHAYAJIBHO B MOTKE M KO-
TOPOE OCTAJIOCh.

4. ITycTh x M Kabeasa ocTayioch,
torga (3x) M Kabess ObLIO ep-
BOHAYAaJIbHO, 3HAYUT, (3X — X) M
KabeJsss oTpesajan OT MOTKA.

5. Tak Kak orpesanu 6 m Kabe-
Jisi, TO Pa3HOCTb 3X W X PaBHA
mectu. IlosyuyuM ypaBHeHUE
3x —x=6.

6. Pertum mosyueHHOE JIMHET-
HOe ypaBHEHUe:

3x—x=6, 2x=6, x=3.
ITonyunnu, uro x=3 (M) Ka-
0esis ocTaysioch, 3HAYUMUT, 3 °* 3=
=9 (M) Kabessa OBLIO B MOTKe.
Omeem: 9 M.

s peneHus 3aa4 ¢ IMOMOIIBIO YPABHEHUU MOK-
HO BBINMOJHHUTH CJEIYIOIIYIO I0CJIeI0BATEJIbHOCTH
TelHCTBUIM:

@ BbBIICHUTBH, 0 KAKUX BeJINUYNHAX U 3aBHUCHUMOCTSIX
MeXXIy HUMHU UJEeT peub B 3ajaue.
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@ BbIACHUTH, KaKNe 3HAUCHUS BEJUUYNH U 3aBUCHU-
MOCTH MEeXKJYy HUMU U3BECTHHI.

® BbIACHUTH, KaKWe 3HAUCHUS BEJIUYNH U 3aBUCU-
MOCTU He M3BECTHBI.

@ 0O0603HaUNTH OJHO HEM3BECTHOE 3HAUEHNE uepes X,
a ocTaJIbHBIE BBIPA3UTh Uepe3 X, HUCIIOJb3ysa 3aBUCUMOC-
T MeXKIy BeJMUYNHaAMU.

® CocTaBuTh ypaBHEHUE, WCIIOJb3ys 3aBUCHUMOCTU
MeXKIy U3BECTHLIMU U HEM3BECTHBIMU 3HAUEHUSIMU Be-
JIMYMH.

® HaiiTu HemM3BeCTHOE 3HAUEHNE BEJIUYUHLLI X, Pe-
IIIUB ypaBHeHHWe. 3aIncaTb OTBET B COOTBETCTBUU C
TpeOoOBaHMEM 3aJaul.

g perieHus 3ajauym ¢ IIOMOINBIO YPaBHEHUA MOK-
HO HCIIOJIb30BaTh pas3JINUHbIe MOAEJUN YCJIOBUA 3aJaul.
Hampumep, TabauIbl, pUCYHKH, CXEMBbI.

@ Penrenne mpakTuyecKux 3agayd
C IIOMOIIBI0 JUHEWHBIX YPpaBHEHUN

3amaua 1. 3a 5 u o Hacrymienus HoBoro roma Ha
eJKe ObLIO B 5 pa3 MeHbIIle UTPYIIEK, ueM B KOpPOOKe.
B mocaenyromime mosyaca esika OblIa yKpallleHa erie
15 urpymikamMu, u UTPyIIeK Ha eJKe CTAaJI0O Ha 2 MeHb-
e, ueM B KOopoOKe. CKOJIBKO HUTPYIIIEK ObIJIO Ha eJIKe
3a 5 u go HacrymjaeHusa Hosoro roga?

Pewenue: @ B 3agaue peub MIeT O KOJUUYECTBE HUI-
PYILEK OJA YKPAIIeHUs eIKH.

@ HsBecTHa 3aBUCHUMOCTH MEKAY KOJIHNYECTBOM WI-
pyIlIeK Ha eJKe U B KOpoOKe, ellle M3BECTHO, CKOJBLKO
UTPYIIEK IIOBECHJIM Ha eJIKY 3a IIoJuaca.

® HemusBecTHO, CKOJIBKO UIPYIIIEK OBLIO Ha e€JKe U
B KOpPOOKe.
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MosxkHO coCTaBUTH TaOJIUILY, KOTOpas MOJAEJINPYeT
yCJoBUE 3aJaduu.

KouanuectBo 3a b u 1o B mocaenyro-
Yepes mosgaca
UTpYyIIeK Hosoro roga | mue moJsigyaca
Ha enxe B 5 pas Ha 2 wmemnsbie,
MEeHBIIIe, UeM +15 yeM B KOPOOKe
B KOpoOKe
B xopobxe B 5 pas Ha 2 o6oube,
0OJIBIIIe, YeM -15 yeM Ha eJIKe
Ha eJKe

@ OOozHaumM uYepe3 X KOJWUYECTBO WIPYIIEK Ha
eake 3a 5 u 7o HoBoro rozma, Torma B 9TO BpemMsA B KO-
pobke ObLIO (5X) Urpyliek. B mociemyromiue mosyaca
Ha ejke crtaJjo (x + 15) urpyimek, a B Kopooke (bx — 15)
UTPYIIEK.

® Ilo ycmoBuio 3amauu (x + 15) Ha 2 MeHbIIe, YeM
(5x — 15). 3uauur, (bx —15) — (x + 15) = 2.

Pemm mosryuenHoe ypaBHeHme: 5x — 15 —x — 15=2;
4x =32; x=8.

® 3a 5 u gmo macrymiaenusa HoBoro roma Ha eike
ObLJIO 8 UTpPYIIIEK.
Omeem: 8 urpyiiek.

3amaua 2. IIpoTAKeHHOCTh IOCCE MEXKIYy Topoia-
mu A u B paBHa 18 kM. U3 ropoga A B ropox B Briexalr
BeJIOCUIIEAUCT. B TO ;Ke BpeMs HABCTpPeUy eMy U3 TOpo-
na B B ropox A Beimne s merrexof. VX BcTpeua IIpom3s0-
maa depe3d 36 MuH IIocjie HauaJja ABu:KeHud. Hangu-
T€ CKOPOCTH IIeIIexX0/la M BeJOCUNEANCTa IIPU YCJIOBUMH,
YTO IIEeIeX0] Ha IyTh MeXKIy ropomzavMu A m B sarpa-
TUJI BpeMsd, B 5 pas 0oJbIllee, 4YeM BEJOCUIIEICT.

Pewernue: O B 3amaue peub HIeT O IIPOIlECCE IBHU-
JKeHusd.
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@ CoctraBuM TaOJIHUILY OJIsI OMMCAHUSA M3BECTHBIX U
HEN3BEeCTHBIX 3HAUEHU BeJIMYIH.

CKOpoCTh,
IIpomecc IIZM Bpewmas, Paccrosnuue,
IBUKEHU A a q KM
Ilemexonma u
BeJIOCUIIEINCTA
v+ 3 18
HaBCTpeuy APYT rrre 36 mun = 5 T
Apyry
v, B b pas t; B 5 pas
Ilemmexonma MEHbIIIe, 0oJbIIIe, 18
4eM U, yeM i,
Besocunenucra D, t, 18

® Tak Kaxk HM3BECTHO, YTO OAUH W TOT K€ IIYyTh IIe-
IIexXoJ IIPOoIgeT 3a BpeMs, B 5 pas 0oJiblllee, YeM BeJIO-
CUIIEJUCT, TO €r0 CKOPOCThL B 5 pa3 MeHbIIe, UYeM CKO-
POCTh BEJIOCUIIEACTA.

@ O603HAYNM CKOPOCTH IEIIeX0a Yeped X -, Tor-
q
Ia CKOpocThb Bejocumenucta — (5x) . CKOpPOCTb WX
9

commxennsa paBHa (5x + X) -, a IPOHIEHHBIH IyTh 32
9

g v paBeH (5x + x) % KM.

® Ilo ycmoBuIiO 3amaum IIyTh, IIPONAEHHBLIN BEJIO-
CUIIEIVICTOM M IIEeIIIeXOJOM BMecTe, paBeH 18 KM, Tak
KaK IIPOTAKEHHOCTh IIIOCCe MeXKJy TopoJaMu paBHA

18 kM. CocraBuMm ypaBHeHHE (5X + X) * % = 18. Pemmum

ero: 6x =30, x =5. CiemoBaTebHO, CKOPOCTH IIEIIIeX0/Ia

paBHa 5 4

® Cropoctbh Besocunenucta b+ 5 =25 (£X),
I

Omegem: 5 M 25 KM
9 q
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3amaua 3*%. ][Ba maJyspa, paboTas BIBOEM OIHOBpe-
MeHHO, NOoKpacuiu creHy miomaznbio 200 m? 3a 10 4.
W3BecTHO, UTO 3a OMHO W TO K€ BpeMsA IIEPBBIA MAJIAP
KpacuT mJormianb, Ha 50 % OoJbIllyI0, YeM BTOPOi. 3a
KaKoe BpeMs 39Ty CTeHY HOKPACUJ ObI IIePBBIA MaJIdap,
paboTas B OZUHOUKY?

Pewenue: ©® B 3amaue peun UAeT 0O Ipoliiecce padoTHI.

@ CoctraBuM TaOJIHUILY OJisI OIMMCAHWSA M3BECTHBIX U
HEN3BECTHBIX 3HAUEHUN BEeJINUMH.

2

ITpomece paboTh CropocTs, Bpema, Pesyn;)'ra'r,
q q M
IByx MasapoB U+ 0y 10 200

v, B 1,5 pasa

t, — ? 200
0oJIbIlIe, YeM U,

IlepBoro masusapa

Broporo manapa U, ty, — ? 200

® Tax KaK M3BECTHO, YTO 3a OJHO U TO K€ BpeMs
MepPBLIII MaJgp KpacuTr ILiomanb, Ha 50 % O6oiabliryio,
yeM BTOPOIi, TO CKOPOCTh ero paboTel B 1,5 pasa 060Jib-
1I1e CKOPOCTU PAbOThI BTOPOI'0 MaJispa.
@ 0O603HaUNM CKOPOCTEL PabOThI BTOPOI'0 MaJjisgpa ue-
2

2
pes x M?, TOTZa CKOPOCTEL PabdoTkl mepBoro — (1,5x) M?,

2
CKOPOCTb WX COBMecCTHOIH paborel — (1,5x+x) X, a
I

BBITIOJTHeHHasA pabora 3a 10 u pasHa 10 - (1,5x + x) M2,

® CocraBum ypasueume 10(1,5x + x)=200. Perum
ero: 2,5x =20, x =8. CiemoBaTejibHO, CKOPOCTb PAOOTHI

2
BTOPOTO MaJjdgpa paBHa 8 .
q
2
® CropocTb paboTsl mepBoro Majiapa 1,5+ 8 =12 (M—)
q

3HauuT, BCIO CTeHY OH IToKpacuj 0b1 3a 200 : 12 = 16% ().

Omeem: 16% u,
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1. O KaKkuxX BeIMUYMHAX MOJKET UATH pPeub B 3amaue?

2. Ecsiz ogHO umeso B n pas 00JbIlle PYroro, To Kak COCTa-
BUTHL MATEMaTHUUYECKYIO MOJEJIb 3TON 3aBUCAMOCTU?

3. Ecain ogHO umcsio Ha b 60JbIIe IPYyroro, To KAK COCTABUTDH
MaTeMaTHYeCKYI0 MOJEJIb 3TON 3aBUCAMOCTU?

S @ —

CocraBbTe MaTeMaTUUECKYIO MOEJb IJIS PeIlleHus
3aJaun 1 HAWIUTE OTBET B COOTBETCTBUHU C TPeOOBAHU-
eM 3ajaumu.

3.70. OpHo 13 unces Ha 8 MEeHbIIEe APYroro, X CyM-
ma paBHa 100. Haiigure sTu umcia.

3.71. OmgHo M3 uwmces OOJIbIIIe IPyroro B 3 pasa, UX
cymma pasHa 20. Haiigure sTtu uncia.

3.72. B mepBoM BaroHe MeTpO IIacCaskKHPOB B 3 pasa
0osbIlie, yeM BO BTOpoM. Korga m3 mepBOro BaroHa BBI-
mau 30 uesoBeK, a BO BTopou 3anniu 10 uesgoBek, TO
B 000MX BaroHaxX ITIacCCa’KMPOB CTAJIO MOPOBHY. CKOJIBLKO
ImaccakKupoB OBLIIO B KasKJIOM BaroHe IepPBOHAYAJIBHO?

3.73. B aByx ambapax cJIoKeHO 3epHO. Bo BTopoMm 3ep-
Ha B 3 pasa MeHbIlle, ueM B mepBoM. Ilocse Toro Kaxk ua
nepBoro ambapa B3sasu 20 T 3epHa, a BO BTOPOii 100aBuU-
au 20 T, OKasajioch, YTO Macca 3epHa BO BTOPOM aMbape

paBHaA g MacCChl 3€pHa, OCTaBIIETOCA B II€PBOM. CroJb-

KO TOHH 3epHa ObLJI0 MepBOHaYaJJIbHO BO BTOPOM aMbape?

3.74. Ha nepBoM ckJajze 661710 230 6aHOK ¢ KPacKoii, a
Ha BTOpoM — 321 Takas ;Ke Oanka. C mepBoro ckJaja oT-
nyckaJu exxenueBHo 110 30 6aHOK KpacKu, a CO BTOPOTO —
o 39 6aHoK. Uepes CKOJIBKO JHEel Ha BTOPOM CKJazie OyaeT
B IIOJITOPa pasa 0oJibllle 0AHOK KpPacKW, UYeM Ha IIePBOM?

3.75. CKOJIbKO KHJOTPAMMOB MAaKYJIATypPhl CIaJl
7 A kijacc, ecaiu 7 B cmaa Ha 25 Kr MeHbIlle, ueM 7 A,
7" B — B 2 pasa OoJblire, ueM 7 A, a Bce BMecTe TPU
ceIbMBIX KJiacca caayu 327 KI MaKyJaTyphi?
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3.76. B (depmepckoM xo03dAiiCTBe coOpasu yposKaii
mepia, KabaukoB u OaKJiasKaHOB — Bcero 425 Kr oso-
mieii. HaligmTe, CKOJIBKO KHJOTPAMMOB 0OaKJiaKaHOB
cobpajiu, ecju M3BECTHO, UTO MX coOpaHO Ha 65 Kr
0oJibllle, UeM IIepIia, 1 B 3 pasa MeHbIIle, ueM KabauKoB.

3.77. CTtymeHT peminj IPoYuTaATh KHUTY, B KOTOPOIi
190 crTpanwuii, 3a Tpu AHA. B mIATHUITY OH ITPOYUTAJ B
1,2 pasa cTpaHui] MeHbIIle, Y4eM B cy00OTy, a B cy000OTy
Ha 20 cTpaHuIl MeHbIIle, YeM B BOCKpeceHbe. CKOJIBKO
CTPaHUIL CTYJEHT IIPOUYUTAJ B cyOOOTY?

3.78. Typuct mpoxoauT OyTh OT MyHKTa A 0 IyHK-

ta B 3a 5 u. Ecotm ObI ero ckopocth Oblna Ha 1 %
q

0oJIbIlle, TO OH IIpoIIeJ ObI 3TOT IyTh 3a 4 u. Haiigure
CKOPOCTBH TYPHUCTA.

3.79. JIpKHUK mpeamoJiaraj IIPeoJoJeTh IIYTh 3a
3 KM
) . 9
3aTpaTUJI Ha 9TOT IIYTh 1§ uy. Haiigure nauuy myTu.

2 4, HO YBeJUUYUJ HAMEUEHHYIO CKOPOCTL Ha u

3.80. [lyimHa myTH, IPEOJOJIEHHOTO BEJIOCUTIEINCTOM
3a 2 4, Ha 4 KM MeHbIIIe JJINHLI IyTU, IIPONAEHHOrO Ie-
mrexoziom 3a 6 u. Haiimre CKOpoCTh BEJIOCUIIENICTA, €CJIIH

M3BECTHO, 4To oHa Ha 10 *¥ GosbIme cKOpoCTH IeIexoza.
9

3.81. JIBa Opara emyT Ha BeJOCHIEAax ¢ OTUHAKOBOM
cKopocThio. Ecau crapmiuii 6paT yBeJIUUYUT CKOPOCTH Ha

4 M 3 Miammmii — yMeHBIINT Ha 2 %, TO cTapIIuit
9 9

Opat 3a 3 u mmpoezeT Ha 6 KM OOJbINIe, UeM MJIAJIITUN 3a
4 uy, C KaKoOil CKOPOCTBIO enyT OpaTbs?

3.82. HaiiguTe CKOPOCTHh I'PY30BHKA, €CJMN 3a 2 U OH
mpoes:kaeT Ha 20 KM 6oJrbIlie, ueM aBTOOyC 3a 1 U, a CKO-
pocTs aBTOOYCa B 1,5 pasa 00JbIlle CKOPOCTHU I'PY30BHUKA.

3.83. Ha myTh Me:xay AByMs cejlaMHU IeIIexof 3a-
TpaTuJ Ha 5 u OoJjblie, ueM Bejocumenuct. CKOpocThb
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Besocumenucta 12 *™ . cKOpocTh memrexoma cocTaBIIsgeT
q

25 % cropocTu Bejiocunegucrta. Haligure namHy mKopo-
I MEKIy celaMMU.

3.84. I3 myukrTa A B myHKT B, paccTosHme Me:XKIy

6 M

KOTOPBIMH PaBHO 10 KM, CO CKOPOCTBIO BEBIIIIEJI

MenIexo, a yepes IoJjdaca m3 myHKTa A B IyHKT B mo

TOI1 3Ke mopore co ckopocThio 18 XM Brrexas Besocure-

9
AUCT. CKOJIBKO KHWJIOMETPOB OCTaJIOCh HMATHU IIeMIexXony

o IyHKTa B mocJjie Toro, Kak ero JOTrHAaJ BeJIOCUIIEIUCT?

3.85. 3a 6 ¥ MO TeueHWIO PEeKU Karep IPOXOIUT Ta-
KOH JKe MyTh, KaKoi 3a 9 u — mpoTuB Teuenus. Haii-
IUTe CKOPOCTH TeUEeHUs PEeKU, eCJIi COOCTBEHHAas CKO-

pocTh Karepa paBHa 15 EX

3.86. 3a 6 u o o3epy U 3 U BHU3 IO TEUECHUIO PEKU

Termoxo npoxoauT 153 km. Haiimmure coOCTBEHHYIO CKO-

DPOCTH TEIIJIOXOZA, €CJIU CKOPOCTb TEUEHUS PEKU 3 o

.

3.87. Paccrosanue MeXOay NByMs 0asaMu IIPU IIOMYT-
HOM BeTpe BepTOoJIeT IpPeojoJieBaeT 3a 45 MuH, a Ipu
BcTpeunoM — 3a 1 u. Hailigure aTO paccrosHue, ecau

cKopocTh BeTpa 10 XM,
9

3.88. Temioxon mpoIles PacCTOSHUE MEXKIy NYHK-
Tamu A u B mo Tteuernuto peku 3a 4 u 30 muH, a 06-
patHO — 3a 6 u 18 muH. Halinure paccrogHue MexKIy
nyHKTaMu A u B, ecaiu coOCTBeHHAA CKOPOCTh TEILJIOXO0-
4 EN

q
3.89. 3akas3 Ha cTaHKM 3aBOJl BLITIOJHUJ 3a 18 mgHeit

BMecTO miIaHupyeMmbix 20, TaK Kak BBIIIYCKAJ €XKeIHeB-
HO 10 2 cTaHKa cBepx IiaHa. CKOJIBKO CTaHKOB BBIIIYC-
TUJI 3aBOL?

na paBHa 14,
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3.90. Ha msrorosjieHMe OJHOM JeTaid MacTep 3aTpa-
YHBaeT B MOJITOPA pa3a MeHbIIIe BpeMeHU, UeM IPaKTH-
kKaHT. CKOJIbKO JeTajieli MacTep M3TOTOBUT 3a 4 U, ecyiu
3a 9TO BpeMs NPAKTUKAHT M3TOTOBUT Ha 12 meraJeii
MeHbIe?

3.91. 3a 5 u paboTLl OAWH oOmIepaTop KOJJI-IIeHTpa
caesas Ha 20 3BOHKOB 0OJIBIIIE APYIOoro, Tak Kak me-
gaa Ha 20 % 3BOHKOB B uac 0oJibiiie. CKOJIBKO 3BOHKOB
OBLJIO ceJIaHO 3a OAWH Yac pabOThI ABYMs OIlepaTopaMu
KOJLI-TIeHTpa?

3.92. B kuure Tpu riaasbl. Umcjao CTPAHUIL BTOPOIi
TJIaBBI KHUTH cocTaBjsgeT 36 % umucia cTpaHuIl IIePBOM
IIaBbl, 4 YMCJO CTPAHUI[ TPEeTheill IJIaBbl COCTABJIAET

% YypcJa CTPaHUIL BTOPoi riraBbl. CKOJIBKO CTPAHUIL 3a-

HUMAaeT BTopas riaBa, ecau B KHure 480 crpanuir?

3.93. YueHUK TOKyIIaeT KaxKIbIll Mecsdl TeTpanb U
kapanzgaii. Ilociie Toro Kax IeHa TeTpagu BbIpOCJa Ha
15 %, a kapangama — Ha 5 %, cyMMapHas CTOMMOCTh
MOKYIIKK BbIpociia Ha 13 %. Haiigure, CKOJIBKO CTOMJIA
TeTpajab, ecjii KapaHgaln crous 60 K.

3.94. ToproBoit ceTu IMpUHAIJIEKAT OBOIITHOW Mara-
3UH U KoHAuTepckas. CoBMeCTHAasA BBIPYUKA OBOII[HOT'O
MarasmHa U KOHJIUTEepcKou coctaBasgeT 500 p. B JeHb.
Ilocne pacuinpeHns: TOProBbIX IILJIOIIAZIEN AHEBHASA BhI-
PyYKa OBOIIHOrO MarasmHa yBeauumiachk Ha 30 %, a
Kougutepckoir — Ha 20 %, m mX coBMecTHas AHEBHASA
BBIpyYKa cTtaja paBHa 630 p. Haiigure mepBoHaUaJIb-
HYIO THEBHYIO BLIPYUYKY OBOIIIHOT'O MarasuHa.

3.95. Ilo nnany Opurazga moJskHa Obla coopars 240 11
sa6m0k. Ilocie aByx mHeit paboThl Opuragup 3aMeTuJ,
uyto 80 % cobpaHHOrO ypo:Kkas si6JIOK B 2,5 paza MeHb-
IIIe TOr'0, UTO OCTaJIoCh cobOpaTrh. Haiigure, 3a CKOJILKO
JHeU Opurajga BBITOJIHUT IIJIaH.
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3.96. OmHa M3 CTOPOH TPEYroJbHUKA Ha 2 CM MEHb-
e Apyroil m B 2 pa3a MeHbIIe TpeTheil. Haligure cTo-
POHBI TPEYTOJbHUKA, €CJIA €0 IIepuMeTp paBeH 22 CM.

3.97. Hatigure mjomiagb NOPSAMOYTroJbHUKA, 3HA,
YTO NPU YBEJUUYEHUU €r0 MIMPUHBI Ha 5 CM IOJIyYAEeTCA
KBaJpaT, ILJIOIIAAb KOTOPOTO OOJIbIIE ILJIOIIAN IIPAMO-
yronpHnKa Ha 40 cm®.

3.98. Haiigure Tpu mOCIedOBATEJIbHBIX HEUETHBIX
yucJga, cyMMa KOTOphIX paBHa 81.

3.99. Haiigure Tpu IOC/IeqoBaTeIbHBIX HATypPaJib-
HBIX YHCJIa, 3HaAsd, YTO KBaJpaT HAMMEHBIIIEr0 U3 HUX
Ha 20 MeHbIITe ITPOU3BEAeHUA ABYX APYTHUX UKCEJI.

3.100. IIpousBemeHue ABYX IIOCJIEIOBATEJIBHBIX IIe-
JBIX YucesJ Ha 38 MeHbIIe ITPOU3BEAEHU CJEMYIOMINX
IBYX IIOCJIEIOBATEJIbHBIX IeJbIX uuces. Haiigure stm
Yuca.

3.101. Mo:xkHO Jiu pa3MeHATH 1 p. HA MOHETHI 10 D K.
1 2 K. TaK, 4YTOOBI BCEro OBLIIO:

a) 32 MOHeTHI; 0) 27 monet?
3.102%, IlepBas Tpyba HamosHseT GacceiiH 3a 50 %

TOI'O0 BPEeMeHHU, 3a KOTOPOe BTOpas TPyOa HAIIOJIHAET %
aToro Oacceiitna. Bropasa TpyOa HamoaHAeT OacceiiH Ha

5 u moJibIlie IepBOi#i. 3a CKOJBKO YacoB HAIIOJHsET Oac-
celiH Kaskmasa Tpyba?

3.103%. 3aboJieBIlIEr0 IIPOrPaMMUCTA 3aMEHUJIMN IBa
craskepa. OqHOMY M3 HUX Ha BBIIIOJHEHMNE BCell paboThI
HYKHO B 3 pasa 0oJIbIlle BpeMeHU, UYeM IIPOrPaMMUCTY,
a Ipyromy — B 2 pasa 0oJibllle. 3a CKOJIBKO YacOB IIPO-
IpaMMMUCT cJeJiaj Obl BCIO pabOTy, ecJii OBa CTa)kepa,

paboTasi BMecTe, BBIIOJHUJIN ee 3a 6 u?
3.104%., ABroOyc 1mpormesn % IMIYyTH CO CKOPOCTHIO

60 M a zarem sajepixancsa Ha 2 MuH. UTOOBI IpH-
q
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OLITh B KOHEUHBLINI MYHKT BOBPEMSA, OCTABIIYIOCA YaCTh

IOyTH OH IeJ co cKkopocTthio 70 . Hajigmre myTs,
o o I
IPOMJEHHBIA aBTOOYCOM.

3.105%. s myaKTa A B IyHKT B BbIeXaJl BeJOCUIIE-

muct co ckopocthio 10 *¥. On npoexas 30 KM, Korzna us
q

oyHKTa A co ckopocThio 15 XM Briexau BTOpoiil Besocu-

TIeJINCT, KOTOPBINA ITPUOBLLI B ;I{yHRT B na 20 MmuH noa:xe
nepBoro. Haiigure paccToaname Mekay NyHKTaMu A u B.

3.106%, NsBecTHO, uTO 3a 1 U mepBBIA MaJApP Kpa-
cut miaomanb, Ha 10 % MeHBIIYI0, UYeM BTOPOIi, a Tpe-
Tuii — Ha 10 % O6oJbIIyI0, YeM BTOPOM MaJjdp. Brpo-
eM, paboTas OJHOBPEMEHHO, MAJIAPHI MOKPACUJINA CTEHY
mwiromazabio 300 Mm% 3a 10 u. 3a CKOJIBKO YaCOB IIOKPACUII
ObI DTy CTEHY BTOPOM MaJisap, padboTas OTAeIbLHO?

3.107%, OgHO M3 ABYX UHCeJ OKAHUYMBAETCSA HYJIEM.
Ecau Hynb 3aUepKHYTh, TO IIOJYYHUTCS BTOPOE UMCJIO.
Haiigure st uncsaa, ecam nx cymma paBHa 363.

3.108% Ecam K ABY3HAUHOMY YHCJY IIPUIUCATH
cupaBa u cjeBa 1Mo 1, To oHO yBesqumuutTcsa B 21 pas.
Haiigure sTo umcIio.

3.109%, 3amuck IMIECTU3HAYHOIO YMCJIA HAUYMHAETCS
mudpoir 2. Eciu mudpy 2 mepeHecTu ¢ HIepBOrO Mec-
Ta Ha MOCJIeJHee, COXPAHUB IIOPAMOK OCTAJbHBIX IIATH
nudp, TO BHOBBL IIOJYUYEHHOE YHCJO OyAeT BTPoe 00JIb-
e nepBoro. HaiiguTe mmepBoHayaJIbHOE YKCJIO.

CocraBbTe MaTeMaTHu4eCKYIO MOJeJb MAJIA PeIlIeHnA

3aJjaul ¥ HaWAUTe OTBET B COOTBETCTBUU C TPeOOBaHU-
eM 3ajJauil.

3.110. HariguTe aBa umcjia, OSHO M3 KOTOPBIX HAa
6 OosbIlie APYTroOro, ecJii MX cyMMa paBHa 38.
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3.111. HariguTe nBa umcJa, OJHO U3 KOTOPLIX B 4 pa-
3a MEHBLIIIe JPYTroro, ecjJu MX PasHOCThL paBHA 36.

3.112. Ha mepBoM cKJajae OblI0 B 2 pasa OoOJIbIIle
yIJIsi, YeM Ha BTOpOM. V3 IepBOro CKJajaa BbIBE3JIU
75 T yris, a Ha BTOPOM CKJaj IIPUBE3JIN 35 T, IOcCje
Yyero Ha JBYX CKJaJax yIVIs cTajo mopoBHY. CKOJIBKO
TOHH yIVIs ObLJIO IIepBOHAUAJILHO Ha KayKJIOM cKJane?

3.113. B marasuHe KaHIEJAPCKUX TOBApPOB Ha BepX-
Hell moake Haxoxmiaoch 100 Terpameii, a Ha HUKHEH —
75. Korma Ha HMI)KHIOIO IIOJIKY IIOJOMKHJIN Ha 25 Ter-
pazeii MeHbIIle, YeM HA BEPXHIOI, Ha BEePXHEH II0JIKe
crajgo B 1,5 pasa OosbIlie TeTpajeil, yeM Ha HUKHEH.
CKOJBKO TeTpajeil MOJIOMKIIN Ha KasKIYIO IIOJKY?

3.114. 3a pyuKy, KapaHJalll U MUPKYJIb HOKyIIaTeb
samatua 5 p. 30 K. I3BecTHO, UTO pyuKa B 4 pasa J0-
poske Kapamzamia m Ha 1 p. 70 K. gereBje IMUPKYJIA.
CKOJIBKO CTOMJI KapaHgaIm?

3.115. ABTOMOOUJIB ITPOE3KAET IIyTh U3 ropojga A B
ropox B 3a 3 u. Ecau ObI OH exajJl cO CKOPOCTHIO, HA

20 *™ MenbImeit, TO 3aTpaTHII OBI HA 9TOT JKe IyTh 4 d.
9

HaiiguTe mepBoHAUaJIbLHYIO CKOPOCTH ABTOMOOMJIA.

3.116. PaccrossHme MeKay ropoaMU II0E€31 IPOXOIUT

3a 3 u 15 muH. Eciiu cKOpOCTh Ioe3[a yBEJUUYUNTCS Ha

15 ¥ 10 sTO paccrosHme oH mpoiizer 3a 2 u 30 MUH.
9

Haiigure paccTrognmue Me:XIay TOpOLaMIM.

3.117. [IBa crioprcMeHa OeryT ¢ OJMHAKOBOU CKOPO-
cTbio. Eciiv mepBbIli M3 HUX YMEHBIIUT CKOPOCTH Ha

1 ™ a Bropoit yBesmunuT Ha 1 XM, TO mepBBIil CIIOPT-
9 9

CcMeH 3a 2 U mpoOeXuT Ha 7 KM 00JbIlle, yeM BTOPOH 3a
1 u. C KaKo#l CKOPOCTHIO OEryT CIOPTCMEHBI?
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3.118. IlyTs oT mocesKa OO TOpoja BeJOCHUIIEIHCT
mpoexaJ 3a 2 4, a Imeliexo IIPoIies 3a BpeMsd, B 1,5 pa-

3a Gosbiree. CKOpOCTh BeJlocHIeAucTa Ha 6 M GOJIb-
9

e ckopoctu merexona. HalimuTe cKOpOCTh BeJlocUIIe-
I1CTa W AJIMHY OYTH OT IIOCEJKa OO0 ropona.

3.119. Tenmoxox mpoxoauT 3a 18 U MPOTHUB TeUeHUs
PEeKu TaKou Ke IIyTh, Kakoii 3a 12 u mo Teuenuio. Haii-

AnuTe CKOPOCThb TedeHUdA PEeKM, €CJIN cobcTBeHHAasI CKO-

pOCTB Temsoxonga paBHa 15 =M%

3.120. 3a 7 u nmpu IBUKEHUN BBEPX IPOTUB TEUEHUS
peku u 2 4 o o3epy Karep npoxoxut 103 kM. Haiigure

CO6CTBeHHy10 CKOpPOCTBh KaTepa, €CJ CKOPOCTb T€UEeHUA

peKu paBHa 2 %

3.121. Ilpu momyTHOM BeTpe 3a 2 4 45 MUH caMoOJIeT
IIPOJIETUT TaKOe Ke PacCcTosgHUe, KaKoe B 00paTHOM Ha-
IIpaBJIEHNY 3a 3 U IPU YCJOBUU, UTO HU CKOPOCTb, HU
HaIpaBJieHMe BeTpa He MeHAwTcA. Haligure paccros-
HUe, KOTOpOe IIPOJIETUT caMoJeT Tyxa U o6paTHO, ecau

coOCTBeHHaA CKOPOCTH caMoJieta paBHa 805 =M%

3.122. JIpe Opuraiabl IIBETOBOIOB BBICAKWBAJN HAa
KJaymbax ropoga 1Bersl. Opma Opuraga paborajsa B
IoJITOpa pasa ObICTpee APYroi, IMOITOMY K KOHILY pabo-
yero nHsa Beicazumia Ha 200 mBeroB 6oabinie. CKOJIBKO
IIBETOB BBICAJUJIN JBe OpUraabl 3a dTOT JeHb?

3.123. IIsa Kypbepa 3a mgeHb goctaBuiam 340 pek-
JaMHBIX OyKJieToB. IlepBriii Kypbep mocrasua Ha 30 %
OyKJIeTOB MeHbIIle, ueM BTOpPoii. CKOJIBLKO OYKJIETOB JO-
CTaBUJI IIEPBBIII Kypbep?

3.124. B Tpex AmMKax HaxXoAuTCA 32 KI (PPyKTOB.
Macca (ppyKTOB BO BTOPOM SAIIMKE cOcCTaBJsdAeT 35 %
MacChl (PPYKTOB, HAXOAANIMXCA B IIEPBOM SAIIUKE, a
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Macca (PpyKTOB B TPETHEM SIIIUKE COCTABJIAET g MAacCChI

(bpyKTOB, HAXOAAIIMXCSI BO BTOpPOM sAmuKe. CKOJIBKO
KMJIOTPaMMOB ()PYKTOB BO BTOPOM SAMIHUKE?

3.125. Ha nByx 3aBogax padorayo 6400 uenoBek. Iloc-
Jie pacHIMpPeHUus IIPOM3BOJACTBA UMCJIO PAOdOUYMX MECT Ha
IepBoM 3aBoje yBesmuniochk Ha 20 %, a Ha BTOpoM — Ha
15 % . CKoJIbKO paboumrx MecT J00aBMUJIOCH Ha IIEPBOM 3aBO-
Jle, eCJIM Ha ABYX 3aBojax Ternepb padoraet 7440 uesoBek?

3.126. OgHa M3 CTOPOH TPEYroJIbHMKA Ha 6 CM MeHb-
e Apyroi u Ha 9 cM MeHbIle Tperbeii. Haiigure cro-
POHBI TPEYTOJbHUKA, €CJN €ro IepuMeTp paBeH 33 CM.

3.127. Hatigure I1oimanb IIPAMOYTOJbHUKA, €CJH
Ipu YMEHBINIEHUW ero AJUHBI Ha 4 CM MOoJydyaeTcs
KBajpar, ILJIOINaAb KOTOPOTrO MEHBIIE IIJIOIIAaAU IPIMO-
yroJbHUKA Ha 12 cM?®.

3.128. ¥V kKakux JIBYX IOCJIEOBATENbHBIX IIEJIBIX
yrceJ PadHOCTh MX KBajapaToB paBHa 49?7

3.129. HaiinuTe Tpum IOCIemOBaTeIbHBIX HATyPaJIb-
HBIX UYMCJIA, €CJIU IIPOM3BeJeHNe ABYX MEHBIINX YHCeJI
MeHbIITIe ITPOU3BeIeHUA ABYX OoJbINNX Ha 14.

3.130. Haiinure 3HaueHUe BBIPAKEHU:

4 ., on. 53 .a.
8) 6.4 (-2); 6) =52 - 3;
1 , 2./ 1
5) 31 -5,125; r) 5?.( 7).

3.131. Ha KoopAuMHATHOII IJOCKOCTU OTMEThTE TOY-
Ku A4; 2), B(4; 6), C(4; 4) u D(8; 2). Haiigute Koopau-
HaTHBI 00I1eit Touku oTpe3skoB AB u CD.

14, 412

3.132. HaiinuTe 3HaueHNe BBIPAYKEHUA —7— 17
378
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3.133. Ha KoopamHATHOHN IITPAMOI . >
ormeueHo umcso a (pue. 11). Pacmo- ° ¢ 1
JIOXKUTE B IOPSAAKE BO3PACTAHUS UNC- Puc. 11

1

aa a; — uma.
a

3.134. Pasmo:xure MHOTOuwIeH 1-—x° +2xy —y® Ha
MHOXKUTEJIU.

3.135. Haligure cyMMy Bcex JesinTesein uucaa 24.

§ 17. YucaoBbie HepaBEeHCTBA

3.136. Ha KoopauHATHOM HNPAMOM OTMEYEHbI TOUKU
D, F, K, M, N, P (puc. 12). Yraxxure:

D NF M K R
o 1 Puc. 12

0FU

a) TOYKHU, KOOPAUHATHI KOTOPBIX ITPOTUBOMOJIOKHEI;
0) TOuKy, KoopAWmHAaTa KOTOpoi paBHa 1,4;

B) TOYKY, COOTBETCTBYIOIIYIO UUCIIY —2%;

I) TOYKY, KOOpPAMHATA KOTOPOIl MEHbIe HYJsSd, HO
ooJabIre —1.

3.137. IlpugymaiiTe 1o aBa UKCJa, KOTOPbIE PACIIO-
JIOMKEHBI MEXKIY UMCJIaMU:

a) 10 u 12; 6) -3 u 2.

@ OnpepeneHne NOHATUN «6onbLue»
M «MeHbLue» ANs 4Yucen

YcioBUA pas3aNUYHBIX 3a/lay YacTO COJEep:KaT 3aBU-
CUMOCTHU MEKAY 3HAUEeHUAMU BeJUUYNH, BbIPa’KeHHBbIE
TepMUHaMU «00JIbIIIe» UJIU «MeHbIe». Eciau aTu 3HA-
yeHUA (Ymcjaa) OTMETUTh Ha KOOPAWHATHOM NTPAMOI,
TO MOKHO 3aMETUTD, YTO OOJIbIIIee YMCJIO PACIIOJI0KEHO
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A B ImpaBee MEHBIIIETo, T.e.
2 -1 061 2 3 4.5 Pa3HOCTH OOJIBITIETO ¥ MEHB-
IIIer0 YHCeJ €CTh YMCJIO
Puc. 13

MMOJIOKUTEJIbHOE.
Hanpumep, uucio 5 Oosbie uuciaa 2. Touka B(5H)
pacmosoxxkeHa mpaBee Touku A(2) (puc. 13). PasHocTh

5 —2=3 — MOJIOKUTEJbHOE YUCJIO.

Omnpenenenue

Yucao a 6oapmie yuciaa b, ecaiu pas-
HOCTBH (@ —b) — 4YMCJIO TOJIOKUTEIBbHOE.

Yucao a wMeHblle umucia b, ecju pPa3HOCTH
(a —b) — uucyo oTpUIlATEJIHHOE.

3HAK «>» 4ynuTaeTcd «00JplIe». SHAK «<» YHUTAETCH
«MEHBIIIEe».

a>b, eciu (a—b) — TOJOKUTEITHHOE UUCJIO;
eciu (a — b) — TOJOKUTEIbHOE UUCT0, TO a > b

a <b, ecniu (a—b) — orpuriateJbHOE YHNCJIO;
ecsu (a — b) — orpuliaTeJabHOE YHCJIO, TO a < b

i M00BIX TAHHBIX YHMCEJ @ U b BO3BMOKHO TOJIb-
KO OJHO U3 COOTHOIIeHuM: a =b; a > b; a <b.

Ecnu BhIpasKeHUs COeIMHEHBI 3HAKOM «>» HIH «<»,
TO TaKasd 3alKCh HA3bIBAETCS CTPOTMM HepaBeHCTBOM. Ha-
mpumep, 8 <11; -5 <0; x >y — crporue HepaBEHCTBA.

3HaAK «=>» umTaeTcsa «00JbIlIeé MJIM PaBHO», JIIOO
«He MEHbIIe», a 3HAK «<» UNTAETCS <«MEHbIIe WU
paBHO», T100 «HE 0OJBIIE».

Ecnim BbhIpakeHUsA COEIUHEHBI 3HAKOM «=>» WU
«<», TO TaKasd 3alNCh HA3bIBA€TCS HECTPOTHMM Hepa-
BeHcrsom. Hampumep, 3 < 10; 2,01 > 2,0013; -7<0;
m > n — HecTporue HepaBeHCTBA.



Jlunelinbvle ypaBHeHUs. JIMHeHbIe HEPAaBEHCTBA

@ ITosnosxkuTEIbHOE YNCIO OOJIBINIE HYJIS.
a — TIOJIOMKUTEJbHOe YMCJIO, 3HAUUT, a > 0

@ OrpunarejbHOE YNCJIO MEHBIIIEe HYJI.
a — oTpunarejJbHOe YUCJI0, 3HAUUT, a < 0

CBolicTBa HepaBEHCTB

1. Ecau a > b, To b < a.

Horkazameavcmeo. Paccmor-
p¥“M pasHOCTb uucea b u a:
b—a=—(a-b>).

IlpumeHUM oOIIpesesieHUsA IOHATHUN «OOJIbIIEe» U
«MeHbIIe». Tak Kak a > b, 1o (a —b) — MOJTOKUTETB-

Ecau a > b,
o b<a

Hoe umciio. Torma —(a —b) — oTpullaTeJabHOE YHUCJIO.
3HauuT, b—a — oTpuIaTrelbHOe YHCJIO0. II0CKOILKY
b—a — orpuiareJgbHOEe UYMCJIO, TO IIO0 OIPeAeJeHUI0
b<a.

2. Ecau ¥ 00euMM JyacTaM He-
paBeHCTBa NPHUOABUTHh KaKoe-
00 YHUCJIO, TO 3HAK HEePABEHCT-
Ba HEe M3MEHUTCHA, T. €. eCJH
a>b,Toa+c>b+ec.

Ilokazameavcmeo. PaccMoTpuM pa3HOCTh YMCEJ
a+c u b+c: (a+c)—-(b+c)=a+c—-b-c=a-b. Tak
Kak a > b, To a — b — YHnCJIO MOJIOKUTEJIbHOE, 3HAUUT,
PasHOCTL UuCesa a+C U b+ c ABIAETCA IOJOKUTEb-
HBIM YHCJIOM, TOTZA II0 OIIpeAeIieHnIo a +c¢ > b +c.

Ecau a > b,
¢ — Jr0o0e 4ucJIo,
Toa+c>b+c

3. Ecau 06e yacTu HepaBeHCTBA YMHOSKUTH Ha IIO-
JIOKUTEJIbHOE UYHCJI0, TO 3HAK
HEePaBEeHCTBA He M3MEHHUTCH, a Eciu
ecau o0e 4YaCTH HepaBeHCTBA a>b,c>0,
YMHOKUTh Ha OTPHUIATEIbHOE TO ac > be
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YHCJI0, TO 3HAK HepaBeHCTBA W3- Eenn
MEHHUTCH Ha IIPOTHBOIOJIOKHBIN

p ’ a>b, <0,
T.e. ecan a > b, ¢ > 0, To ac > be, 70 ac < be
aecau a>b, c<0, To ac < be.

Horkazameavbcmeo. PaccMoTpuM pa3HOCTH YUCEJ aAC
u be: ac—be=c(a-0>).

a) Ecium ¢ — T1OJNOXUTEJSbHOE UNCI0, TO
ac —bc =c(a—b) — TOJIOKUTEIIBHOE YNCJIO KAK IIPOU3-
BeJleHUEe ABYX ITOJIOKUTEJbHBIX UKceJ. SHAUUT, ac > be
II0 OIPEAEeJeHNI0 MOHATUSA «00JbIIIE».

0) Eciu ¢ — orpumareibHOe YUCIO0, TO ac —bc=
=c(a — b) — orpuiaTeJbHOE UNCJI0 KaK IIPOU3BeAeHIe
IBYX 4YMCeJl Pa3HbIX 3HAKOB. 3HAUUT, ac < bc 1o ompe-
JIEeJIEHUIO IIOHATUSA «MEHBIIIE» .

4. Ecima>bub>c, TO a > c. .
u
Iloxaszamenvcmeo. Tark Kak >b cnb S
u
a>bub>c, oa-bub-c — a ¢
TO a > C
MMOJIOXKUTENIbHBIe uuciia. Cymma

IBYX  IIOJIOKUTEJBHBIX  UHCEJI
a-bub-cpaBHaa—b+b—-c=a-c u gBiasgercs 1moJo-
JKUTEJbHBIM YHCJIOM, T.€. 4 —C — IIOJOKUTEJIbHOe
YHCJIO0, TOT/A II0 OIIpedesIeHUuIo a > C.

5.Ecan a >buuuciaaub —

IOJIOKUTeNbHEIE, TO L+ < 1 Eciu a > b
a b na>0,b06>0,
Jloxasamenvcmeo. Paccmorpum mo L<1
b-a a b
Pa3HOCTh: 1_1_ . YUwucau-
a b ab

TeJIb ATOH APO6M — OTPHUIATEJIb-
HOe UNCJIO, a 3HAMEHATeJb — IOJOKUTEJbHOE, 3HA-

1 1
YHUT, PAa3HOCTh — — b SABJIsAETCA OTPUIlATEJbHBIM YMC-
a

JIOM, TOTJa 11
a b
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AHAJIOTMYHO PAaCCMOTPEHHBIM JOKa3aTeJIbCTBAM He-
PaBEHCTB CO 3HAKOM «>» IIPOBOJATCA AOKal3aTeJIbCTBa
HEPaBEHCTB CO BHAKAMU «<», «=», «S»,

CnoXxeHue U yMHOXEHUe HepaBeHCTB

1. HepaBeHncTBa OZHOTO 3HAKA
MOSKHO ITOYJICHHO CKJIAIBIBATh, T. €. Ecnu
ecicua>buc>d, Toa+c>b+d. a>buc>d,

Tlokasameavcmeo. Paccmorpum | To a+c>b+d
pasHocThb uncesa+cub+d: (a+c)—
—-b+d)=a+c-b-d=a-b+c—-d=(a-b)+(c-4d).

Tak Kak a > b u ¢ > d, To uuciya (a — b) u (c — d) no-
JIOKUTEJNbHBIE, II09TOMY MX CyMMa — IIOJIOKUTEIbHOe
YuCJIo0, 3HAUUT, a+c¢ > b+ d.

2. HepaBeHcTBa OMHOTO 3HAKA C
IMOJIOKUTEIbHBIMHI YAaCTAMM MOJK- Ecnn
HO IIOWJIEHHO YMHOJKATh, T. €. eCJIU a>b,c>d
a>b,c>dmna,b, c,d — mMOJIOKHU- na>0,5>0,
TeJbHBIE YHCJa, TO ac > bd. ¢>0,d>0,
Ilokazameavcmeo. llpu noka- To ac > bd

3aTeJIbCTBE ATOrO CBOMCTBA OyaeM

onmparbcsi Ha TPEThbe U YeTBEPTOe CBOWCTBA Hepa-
BeHcTB. Ilo TpeTrbeMy cBoiicTBY: Tak Kak a > b u ¢ > 0,
TO ac > be; Tak Kak ¢ >d u b >0, To cb > db. Ilo uer-
BEPTOMY CBOMCTBY HEpPaBEHCTB, HOCKOJIbKY ac > bc u
cb > db, To ac > bd.

3. Ecau 00e yacTu HepaBeHCTBA
C IMOJIOKMTEJbHBIMH YacCTIMM BO3- Econ a > b
BECTH B OJHY U Ty Ke HATypaJb- na>0,b06>0,
HYI0 CTeIleHb, TO IOJYYHTCH Bep- TO a" > b"

HO€ HEepPaBEeHCTBO, T.€. ecJIu a > b

M a 1 b — ImoJOKUTEJbHBIE YHNCJa, TO a" > b", rme n —
HATypaJibHOEe YHCJIIO.
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orxasameavcmeo. [11a moxkasaresbCcTBa dTOI'O CBON-
CTBa MCHOJIL3yeM IPeAbIAYIIee CBOMCTBO 00 YMHOMKEHUH
HEpPaBEHCTB. BBINIOJITHUM IIOUJIEHHOE YMHOMKEHUE IBYX
ONVHAKOBBIX HEPaABEHCTB: a > b u a > b — u momydyum
a® > b?. BBIIOJIHUM IIOUJIeHHOE YMHOKeHIe HepaBeHCTB
a®>b*>u a>b, 6ynzeM umerhb a® > b® u T. 1. BolnonHaa
MIOYJIEHHOE YMHOKeHle HepaBeHCTB, moayuum a” > b"
IJIs J1I000T0 HATypPaJbHOTO M.

[BOliHble HepaBeHCTBa

HepasencrBa Bugja m<a<n, m<as<n, m<a<n,
m < a < n Ha3bIBAIOTCA TBOMHBIMH.

Nx uyuTaioT, HAUNHAA C CePeIUHBI: «a 0OJbIIe M, HO
MeHbIIle ny». i MTBOMHBIX HEpPaBEHCTB CIIpaBeIJIUBbI
BCEe pPacCMOTPEeHHbIe paHee CBOMCTBAa HepaBEHCTB.

@ OmnpeneseHne MOHATHI «0O0JIbIIIE»
M «MEeHbIIe» IJIS YMCeJl

1. [Tokaxkure, 4TO AJA JHO0O-
o @ BEPHO HEPaBEHCTBO
a’+2>2a+1.

g nokasaTeabcTBa Halgem
PasHOCTh JIEBOW U IIpaBOM
yacTeil HepaBeHCTBa: a’+ 2 —
-(2a+1)=a*+2-2a-1=
=a’-2a+1=(a-1)>2

Buipaxxenue (a—1)? mHeoTpu-
IaTeJbHO AJsA J00bIX a. Tak
KaK pPasHOCTb JIEBOU U IIpa-
BOl YacTell HepaBeHCTBA He-
oTpHUIlaTeJIbHA, TO IO OIIpeje-
neruo a’+2>2a+1.

CroiicTBa HEpaBEeHCTB

2. Eciu a > b, To aBiaserca au
BE€PHBIM HEPABEHCTBO:

a) 3a > 3b;

a) HepasernctBo 3a > 3b Bep-
HOe, TaK KakK o0e uacTu HaH-
HOTO HEpPaBEHCTBA YMHOMKUJIU
Ha OJHO U TO JKe TIOJIOKHU-
TeJbHOEe UHCJIO.
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0) —4a < -4b;
B)a+0,5>b+0,5;
r)a-0,7>b-0,7?

6) HepaBeumctBo —4a<-4b
BEpHOE, TaK Kak o00e dYacTtu
JTaHHOTO HepaBeHCTBA YMHO-
JKMJIM Ha OOHO W TO JKe OTPHU-
IaTeJIbHOE YUCJIO U TIOMEHSTN
3HAK HepaBEeHCTBA.

HepaBseHncTtBa B), I') BepHBIE,
TaK KaK K 00eM U4acTsaM Kask-
JIOT0 13 9TUX HEePaBeHCTB IPU-
0aBMJIM OZHO M TO K€ UMCJIO.

3.Ecanu a<b,
HEepPaBeHCTBO:
a) a+3x<b+3x;
6) a—-5n<b-5n;
B) —2a > —2b;

r) 5a <5b?

TO BEPHO JIU

HepaBenctBa a) u 0) BepHBI
IO CBOMCTBY 2.
HepaBeHcTBa B) M TI') BEpHBI
II0 CBOMCTBY 3.

Ciosxkenune u YMHOKeHHne HepaBeHCTB

4. [lokaxxkure, YTO ecan
2<x<3, -1<y<n7, TO
1<x+y<10.

Ilo cBolicTBY cCJIOKEeHUS He-
PaBEHCTB CJIOKUM IIOUJIEHHO
IBOWIHBbIE HEpPABEHCTBA:

2<x<3,
-1<y<7,
1<x+y<10.

Ilonyumnu TO, uTO TpeboBa-
JIOCH JOKa3aTh.

+

5. CTOpOHBI TPEYTroJbHUKA d,
b, ¢ Taxkosbl, uTo 3<a<5,
2<b<4, 4<c¢<6, a mnepu-
meTp Tpeyrosbuuka — P. Ilo-
Kaxxure, uro 9 < P <15.

Tak Kak IIepuMeTp TPEeyTroJb-
HUKa pPaBeH CyMMe TpPeX ero
CTOPOH, TO CJIOKHUM IIOUJIEHHO
TP OJAHHBIX HEPAaBE€HCTBa u
MTOJIYUMM:

3<a<bh,
+2<b<4,
4<¢<6,
9<a+b+c<15.
3uaunt, 9 < P <15.
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6. sBecTHO, uTO S — ILIO-
maab IPAMOYTOJbHUKA, G U
b — ero CTOpPOHBI, IIPUYEM
3,9<a<5b, 2<b<3. Hoxa-
sKure, uro 7,8 < .S <15.

ITo cBoicTBY YyMHOKEHUS He-
PaBEHCTB C IIOJIOXKUTEJIbHBIMU
YacTAMU YMHOMKUM JIBOWHBIE
HepaBeHCTBa IIOYJIEHHO U TO-
JYUUM:

3,9<a<5,
2<bh<3,
7,8 <ab<15.

Tak xak S =ab,
T0 7,8 < S<15.

1. Mo:KHO JI1 CPAaBHUTH ABA YKCJA, 3HAA UX PA3HOCTH?

2. Ecau oguo umciao Oosibirie umcia 10, a gpyroe 0ojblire
yucsa 1, To MOXKHO JIM CPABHUTH 9THU Umcaa?

3. Ecim ciaoKuUTh TOYJIEHHO [BAa BEPHBIX HEPABEHCTBA, TO
BCeTZa JIU TOJYUUTCS BEPHOE HEPaBEHCTBO?

4. Eciiu mIepeMHOKUTH MOYJEHHO [BA BEPHBLIX HEPABEHCTBA,
TO BCerya Jiu MOJYUYUTCSA BEPHOE HepaBEeHCTBO?

5. Ecau 06e yacTu HepaBeHcTBa YyMHOKUTH Ha 0,1, To uame-
HUTCSA JU 3HAK 9TOT'0 HepaBeHCTBa?

6. Eciizn 00e yacTu HepaBeHCTBa YMHOMKUTH Ha —1, TO mM3Me-
HUTCSA JIA 3HAK 3TOr'0 HepaBeHCTBa?

_®_

3.138. IlpounraiiTe HepaBeHCTBA:

a) -4 < 8§;
B) m < —1;

6) a > 13;
r) 5,01 < —5.

Kakwe n3 raHHBIX HEPABEHCTB ABJIAIOTCA CTPOTUMU,
a xakme — Hectporumu? IIpmaymaiiTe 1o gBa IIpuMepa
CTPOTUX U HECTPOTUX HEPABEHCTB.

3.139. I3 maHHBIX HEPABEHCTB BBLINUIINTE BEpPHBIE

YHMCJIOBbIE HEpaBEHCTBA:

a) 6 > -3;

12>_11.
6) -12>-11;
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B) —52 < 25; r) %>1.

IIpuaymaiiTe Tpu mpuMepa BEepPHBIX YKCJIOBBIX Hepa-
BEHCTB.

3.140. Ilonwb3yschk ompenesieHUEeM IIOHATUN «00JIb-
Ie» W «MeHbINIe» IJIs YuCes, CPaBHUTe YucJIa m u 1,
ecJI1 U3BECTHO, UTO:

a) m—-n=S§; 0) n—m=-5;
B) m—n=-7% r) m—-n=0.

3.141. NsBecTHO, UTO TOUuKa A(n) Ha KOOPAMHATHOM
MIPAMOK PacHoJIOKeHa JieBee Touku B(m). BepHo jiu, uTo:

ayn-3>m+2; 0) n—1< m;
B) n+6 <m+6; ) n—-5=m->5;
,z:)n<m+%; e)n—-9<m+2?

3.142. N3BecTtHO, uTO a > b. Pacmososkure uwucJa
a+5;b—4; a+10; b; b—7; a B nopanKe yObIBaHMUI.

3.143. OTmMeTbTe Ha KOOPAMHATHON NPAMOU TOUKU
A(m), B(n), C(k) u D(p), eciu m3BEeCTHO, UTO p < n, k> n
up>m.

3.144. JlokasKuTe HepaBEeHCTBO:

a) a®—10a + 25 > 0; 6) a®+ 2 > 2a.

3.145. Jlokaxxkure, 4TO HIpU JIIOOOM 3HAYEHUU IIepe-
MEHHOI BEepPHO HEpaBEHCTBO:

a) (@ —7)*> a(a — 14); 6) a’+1 > 2(3a - 4).

3.146. [loxa:kxuTe HepaBEHCTBO:

a) (a+1)(a+3)>a(a+4);
6) 2b(b +12) < (3b + 4)%;

B) a +1

5 Za.
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3.147. CpaBHUTe 3HaueHUs BbIpasKeHH# (a—2)° u
41 - a).

3.148. Tlonb3ysick cBOMCTBAMHM UHCJIOBBIX Hepa-
BEHCTB, MpubaBbTe K 00eMM YacTsIM HepaBEHCTBA:

a) -8 < 3,5 uwucJjo 3;
6) -0,1 > -0,8 yucao —-2,1;
B) 12> 1 yueno l;
3 12 3
r) —3% <0 umeso —8.

3.149. Ilonp3ysick CcBOMCTBAMM UYHCJIOBBIX Hepa-
BEHCTB, YMHOKbTe 00€ YacT! HepaBeHCTBa:

a) -7 < -2 Ha 6; 0) 1,8 > -2,2 na 5;
B) —5,6 < -2,3 ma —1; r) 10 > 1,2 na —%.

3.150. Ucnoap3ysa cBOMCTBA YUCJIOBBIX HEPABEHCTB:

a) YMHOXKbTe 00e YacTh BEpPHOI'0 UHCJIOBOTO HepaBeH-
cTtBa ¢ > b Ha —5;
0) pasgesuTe o0e YacTHM BEPHOI'0 UYMCJIOBOTO HEpPaBEH-
crBa p >t Ha —1.

3.151. WUsBecTHO, uTO TOuKa A(m) Ha KOOPAMHATHOM
IpAMOM pacmoJiokeHa mpaBee Touku B(n). BepHo nwm,
YTO:

a) Tn>Tm; 0) -8n > —-8m;

B) n+6>m+6; NMnn-5<m-35;

I) —% < —%; e) -3n<-3m?
3.152. NaBecTHO, uTO a > b. CpaBHUTE:

a) —11a u —11b; 6) & m 2;

8) 0,8a u 0,8b; r -4 b,
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3.153. Ompenennte 3HAK UYUCJIA A, €CJAU U3BECTHO,
YTO:
a) 4a < 3a; 0) 7a > a;
B) —2a < 2a; r) —10a > —-3a.

3.154. N3BecTHO, UTO YMCJIO @ — IIOJOXKUTEJILHOE, a
yucao b — orpunarejnbHoe. CpaBHUTE:

a)a—-bu (0 0)aub-a; B) 2a—3b u b.
3.155. UsBectHO, uTO a < b, ¢ > b. CpaBHUTE 3HAUE-
HUSA BBIPaKEHUMN %, 1y %, ecau a, b, ¢ — moJIOXKU-

TeJIbHBbIE YHMCJIAa.

3.156. Ilomb3ysick cBoOMCTBAMHM UHCJIOBBIX Hepa-
BEHCTB, CJIOKUTE IOUYJIEHHO HepaBeHCTBA:

a) -18 <13 u —21 <-18;

25 _ 7S 3.
6) 72>-1u2l>3;

B) 6,85 >-0,03 u 1,25 > -0,18.

3.157. Ilonp3ysAch CBOWCTBAMM UMCJOBBIX Hepa-
BEHCTB, YMHOXKbT€e IIOUJIEHHO HEPABEHCTBA:

a)5<12u 2<8;
2 7 1,
0) 1?>1 u §>§,
B) 7,23 > 0,03 u 10 > 0,1.

3.158. BepHo Jm, UTO ecJiu:

a)a>5,b>6,T0a+b>10;
0)a<8,b<2,a>0,b>0, To ab < 16;
B)a>3,b>8, o ab > 25?

3.159. Ilycte a > 3 u b > 5. Jloxkaxkure, 4TO:
a)a+b>8; 0) ab > 15; B) 2a +b > 11;
r) 4ab > 60; ) a® +b® > 34.
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3.160. Inuaa npamoyrogbHuKa Oosabmie 10 cm, a
mupuHa B 2,5 pasa MeHbIlle AJuHBI. [lokaskurTe, 4uTO
IEPUMETP NPAMOYTOJbHUKA 00JbIle 28 cM.

3.161. UsBecTHO, uTOo —9 < a < 2. BepHO Ju, 4TO:

a) a meHbIre —9 u OosbIre 2;
0) a He MeHbINle —9 U MeHbIIE 2;
B) a Oojbiie —9 u mMeHbIIIe 2;
r) a 6oJbIilie —9 u He MeHbIe 27

3.162. NUazBectHO, uTO b < a < 9. Ouenure:

a) 2a; 0) a + 3; B) —3a; r) a—4.
3.163. UsBecTHO, uTOo —3 < b < 8. OmeHure:
a) ib; 6) b+ 2; B) —b; r) b - 3.

3.164. [Ina mepeBo3KM yUYeOHWKOB B HOBYIO OMOJINO-
TeKYy UX CKJAABIBAIOT B CTOIKHU, 110 10 KHUT B KaKIOI.
Kakoit BBICOTBI MOTYT HOJYUYUTHCA CTOIKU, €CJIA TOJI-
IIMHA KHUT Bapbupyercd oT 15 mo 24 mm?

3.165. Ilepumerp KBagpara paBeH P cm. MaBecTHO,
yro 2,4 < P < 2,8. O1ieHuTe CTOPOHY KBajpara da.

3.166. MNzBectHO, uTo 3<n <5 u 2<m < 7. Ouenure:

a) n+m; 6) m —n; B) nm; r) ™.
n

3.167. UsBectHo, uTo 2<n<8 m 3 <m < 9. Ouenure:
a) n+m; 6) m —n; B) nm; r) %

3.168. 3uasa, uto 5<a<9u 2<b< 7, oeHure 3Ha-

YyeHUe BbIPAXKEHUSA da — b,

3
3.169. Kynneno 9 rapaupaeit u 3 6siokHoTa. Ilena
KapaHJallla He IIpeBbIIIaeT 15 K., a OJOKHOTA — He
npessbiiaer 1 p. OneHUTE CTOMMOCTh TOKYIIKHU.
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3.170. B zaBucumocTu oT CKUAKU 1 KT 200K B Mara-
3uHe cTouT oT 2,9 p. 10 3 p., a 1 Kr rpym — ot 5,1 p. 10
5,2 p. OLleHEUTE CTOMMOCTD MOKYIKM 1 KI' TPYII U 2 KT
s10JIOK.

3.171. JlaH TpeyroJbHUK CO CTOPOHAMU a, b UM ¢ u
nepumetrpom 180. MUsBectHo, uTo 30<a<34 wu
84 < b < 86. OneHuTe IJIUHY CTOPOHBI C.

3.172%, Jloka:KuTe HEPABEHCTBO:
a) a®> +b®> >2(a+b-1); 6) x° —2xy + 2y> > 0.

3.173*. JlaHBI TPU IIOCJEIOBATEIbHBIX HATYPAJIbHBIX
yncyaa. CpaBHUTE KBajJpaT CPeJHEr0 U3 HUX C ITPOU3Be-
JMEHUEM ABYX NPYTUX UUCEJI.

3.174. Tlonn3ysachk ompeneeHueM MTOHATHHA «00Jb-

Ime» 1M «MeHbIIIe» MJIs YICeJI, CPaBHUTE umcja a u b,
€cJI M3BECTHO, UTO:

a)a—-b=-3; 0) b—a=0,01;
B) a — b = (-8)%; r) b—a=0.
3.175. OrmeTbTe Ha KOODPAMHATHON HTPAMON TOUKU

A(m), B(n), C(k) u D(p), eciiu usBecTHO, uTo n <m, p<n
u p>k.

3.176. Pacmososkute umecna a+9; b—3; a; a+4;
b—-2; b B mopsake Bo3pacTaHus, ecau a > b.
3.177. [oxkaskute HEPABEHCTBO:

a) a’® +6a+9>0; 6) a® +5> —4a.

3.178. [MokaskuTe, 4TO IIpu JIIOOOM 3HAUYEHUU IIepe-
MEHHOUM BepHO HepaBeHCTBO:

a) (a +5)* > a(a+10); 6) a® +5>10(a - 2).
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3.179. [oxaxkuTe HepaBEHCTBO:
a) a(a+3)>3a-T7; 6) (b—5)b-T7)<(b-6).

3.180. CpaBHuTe 3HaueHua BbIpaskeHuii (b +3)° u
(b + 2)(b + 4).

3.181. Ilosb3ysich CBOMCTBAMM UHCJIOBBIX Hepa-
BEHCTB, ITpubaBbTe K 00eruM yacTAM HepaBeHCTBA:

a) 10,5 > —8,5 umcio 2,5; 6) —4§ <0 umesno —%.

3.182. Ilosb3ysch CBOMCTBAMHM UYHCJIOBBIX Hepa-
BEHCTB, YMHOKbTe 00€ YacTu HepaBeHCTBA:

a) -9 < 5 ma uwucJio 2;
0) 3,3 > —1,2 ua uucio —10.

3.183. HMcnosb3ysi CBOMCTBA YMCJIOBBIX HEPABEHCTB:

a) pasgeauTe ob0e YACTH BEPHOI'0 YKCJIOBOI'O HepaBeH-
ctBa m < n ua —0,1;

0) YMHOKbTe 00€ YacTH BEPHOI'0 UIMCJIOBOIO HEepaBeH-
crBa p < k Ha —1.

3.184. UssecTHO, uTO a < b. BepHo Ju, 4uTO:

— < - . a - Q?
a) —13a 13b; 0) 9 o

3.185. NasBecTHO, uTo m < n. CpaBHHUTE UMCJIa:
aym+2un+?2; 6) m-8,9 un-8,9;
B) bm u 5n; r) —-m u —n;

moan. _m o _n
H) g " 37 e) 7 n 7

3.186. Ilosb3ysick CBOMCTBAMHM UYICJIOBBIX Hepa-
BEHCTB, CJOKHUTE IIOYJIEHHO HEPAaBEHCTBA:

a) —24<15 u -41<-19;
6) 82>-2 1 32 >2,
7 14 9
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3.187. Tlonb3ysick cBOWICTBAMM UHCJIOBBIX Hepa-
BEHCTB, YMHOKbTEe IOYJIEHHO HEPaBEeHCTBA:

a) 3<18 u 5<10;
6) 8,43 >0,04 u 10> 0,1.

3.188. BepHO Ju, UTO ecJiu:
a)a>6,b>7, To ab> 43;
0) a<3,b<5,a>0,b>0, To ab<15;
B)a>2,b>6, 0 a+b>T7?

3.189. InuHBI CTOPOH TPEYToJIbHMKA He MPEBBIIIA-
1T 8 cM; 12 cm u 17 cm. Ouenute nepuMeTp JaHHOTO
TPeyroJbHUKA.

3.190. MsBecTHO, uTOo 7 < b <10. Onenure:

a) 3b; 0) b+ 2;
B) —2b; r) b-1.
3.191. UssectHO, uTOo —2 < a < 5. OmeHure:
a) %a; 0) a +1;
B) —a; r) a— 3.

3.192. CropoHa KBajapaTa paBHa a cMm. lV3BecTHO,
yro 0,3 < a < 0,4. Ouerure nepumeTp KBajpara P.

3.193. MsBecTHO, uTo 7<n <10 m 3 <m < 8. Ome-
HUTE:

a) n+m; 0) n—m;
. n
B) nm; T) o
3.194. 3Hag, uto 5<a<8 m 2<b<9, omenure
3HAUEHHe BbIPAKEHUS % —7b.

3.195%. [laHbI TPU IIOCJEIOBATEIbHBIX HATYPAJIbHBIX
yncya. CpaBHUTE YIBOEHHBIN KBaJpaT CPeIHEro U3 HUX
C CyMMO# KBaJpaToB ABYX APYTUX UYUCEJI.
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3.196. N3 memcmpaBHOTO KpaHa B CYTKU BBITEKAaeT
150 1 Bogbl. CKOIBKO JEHEer «yTedeT» depe3 3TOT KpaH
3a 10 nHeit, ectu 32 1 M® Bogbl HY»kHO 3amiaTuTh 90 K.?

3.197. Ha crosnbuaroit nuarpamme (puc. 14) orpaske-
Ha IWHAMHUKA IIPOJA’K BEJOCUIIEJOB B CIIOPTUBHOM Ma-
rasmHe 3a mATHh AHei. CKOJIBKO B CpegHEM MIPOAaBaJIU
BeJIOCUIIEIOB 34 OLUH IeHb?

20
18
16
14
12
10

8-

6
Puc. 14 NOHENEJILHUK BTOPHUK CPEJA  YETBEPT IISITHUI[A

3.198. Oxpyraute uucao 234,5998 mo:
a) eIHUIL; 0) COTBIX.

3.199. Kakaa us touek A(2; 0); B(3; —7); C(-9; 0);
D(0; —5) pacmoJio:keHa JeBee OCHU OpAUHAT?

3.200. BriOpaB yaOOHBINA MOPSANOK OeHCTBUII, BBI-
yncsmTe: 2% 19-9- 2% ~0,25-31-4.

-6

3.201. YopocTure BbIpaKeHUE U HaWguTe

9 a?-a?
€ro BHAYEHMe TIPH & = .
3.202. PasjosxuTe Ha MHOMKUTEJIU:
a) 2ab — 3a; 6) 6x°+ 8x?;
B) iaz - 81; r) 86x2 — 12x + 1;
n) y(x—1) - 5(1 - x); e) b® — ThPc — be® + Tc®.

3.203. Pemure ypaBHenue 10 — 3x2_ 1_ 6xlI 3.
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3.204. TloutaaboH exaJ OT IIOUTHI JO cejia Ha aBTO-
6yce co ckopoctbio 60 ™, Ha o6paTHBIH IyTb OH 3a-
q

Tpatua Ha 1y 12 MuH 0OoJbIlle, TAK KaK BO3BpAalIlaJiCs
MEIIKOM CO CKOPOCTBIO, cocTaBisromieir 10 % cxopocTu
ero IBUKeHUA Ha aBToOyce. Haiimure AJmMHY ZOPOru OT
IIOYTHI [0 ceJa.

§ 18. JIuHeiiHbIe HEPABEHCTBA
C OTHOM IMepeMeHHOH

3.205. Pemute ypaBuenue 18x — 5(5x + 1) = 54.

3.206. CpaBHUTE UymCJIAa:

) —% u —i; 6) 1,3 u 1%; B) —2% n —2,125.

PaccmoTpum 3amauy. I3 myukToB A u B HaBCTpeuy

IPYTr APYry OAHOBPEMEHHO BBIIIEJ IIeIIeXOJ M BbI-
exaJ Bejiocuneguct. CKOpocTh BeJjiocuiieaucTa B 4 pasa
OoJibllie cKopocTu merexoza. OHM BCTPETHUJINCH Uepes
48 MuH mocjie HayaJa IBUKeHusd. KakoBa CKOpPOCTh IIe-
II€X0/1a, €CJIM MIPOTIKEHHOCTHL III0CCe MEeXXKIy HYyHKTa-
mMu A u B 6ousbirne 20 km?

OG03HAYMM Yepe3 X X CKOpPOCTH IIeIexXoja, TOrIa
9
(4x) 2 — ckopocThb BesocumenucTa, a (4x +x) ~% —
q 9

CKOPOCTEL CONMMMKeHUs Melrexoa 1 Bejaocunenucra. IlyTs,
mpoiaeHHbI nMu 3a 48 MuH, paBeH 5x * 0,8 = 4x (Km).
IlIo ycioBuio 3amauu IPOTAMKEHHOCTH IIOocce OOJIbITIe
20 kM, smauut, 4x > 20. Ilonyumam JuHEMHOEe Hepa-
BEHCTBO C OHOI IepeMeHHOM.

Onpenenenue

HepaBenctBa Buma ax >b, ax<b,
ax=2b, ax<b, rme a u b — uucuga, a x — I1epe-
MeHHAas, Ha3bIBAIOTCA JMHEHWHHBIMH HepPaBEHCTBAMHU
C OTHOI IepPeMEeHHOI.
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Pazgenmum ob6e uactu HepaBencTBa 4x > 20 Ha 4, 110
CBOMCTBY YMCJIOBBIX HEPaBEHCTB IoJayduM X > 5. Ilpum
IIOACTAHOBKE B 9TO HEPABEHCTBO BMECTO IE€PEeMEHHOMI
JII000r0 umcJia, OOJBIITEro MSATH, HepaBEeHCTBO oOparlria-
eTcs B BepHOE YMCJIOBOE HepaBeHCTBO. Hampumep, mpu
x=6,2 momyumm 6,2>5. 9TO HEPaBEHCTBO BEPHOE.
Yucao 6,2 ecTh peleHne HepaBeHCTBa. Tak Ke U Bce
IpyTrue umcja, OOJbIIne 5, ABJISIOTCSA PeIIeHUIMU JaH-
HOT'O HepaBeHCTBa. TaKuM 00pasoM, CKOPOCTH ITEIIEXO0-

Ia MOoJKHA 6BITH Oosbire 5 EM,
q

Omnpenenenue

Pemrenuem HepaBeHCTBA € OHOM IIe-

peMeHHOl Ha3bIBAeTCSA YMCJO, IMMOACTAHOBKA KOTO-
poOro B JaHHOE HEPABEHCTBO 00palllaeT ero B BepHOE
YHCJIOBOE HEPABEHCTBO.

Hanpumep, uncio 3 aBjadeTcd pellleHrneM HepaBeHCTBa
x <12, Tak Kak IPH IOACTAHOBKE UMCJIa 3 MIOJIyUYaeTCs
BepHOe UH1cJIOBoe HepaBeHCTBO 3 < 12. Bee umciia, MeHb-
mue 12, IBIAIOTCA PeIeHUsIMHU JAHHOTO HepaBEHCTBA.

Omnpenenenue

Pemuts HepaBeHCTBO — 3HAUUT Hali-

TH BC€ €TI0 PEeIIeHMd NJIN JOKa3aTh, UYTO peI_T_IeHI/Iﬁ HET.

Ilpumep 1. Pemure HepaBeHCTBO ox < —30.

Pewenue. Pazgenum obe yacTm HepaBeHCTBA Ha 9 U
II0 CBOMCTBY UMCJOBBIX HEPaBEHCTB IoayuuM Xx < —6.
PertenusaMu JaHHOTO HEPaBEHCTBA SBJSIOTCA BCe YUC-
Ja, MeHbInue —6.

Omeem: x < —6.

Ilpumep 2. Pemute HepaBeHcTBO O * x > 15.

Pewenue. [lanHoe HepaBEHCTBO IIPU JIIOOOM 3HAUYEHUU
IepeMeHHOI o0palliaeTcd B HEBEPHOE YKCJIOBOE HEpPaBEH-
crtBo 0> 15. 3HauuT, HEPABEHCTBO HE MMEET PeIleHUH.

Omeem: pelleHnii HeT.
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PaBHOCUNbHbIE HepaBeHCTBa

Omnpenenenue

HepagencTsa, nMeOIe OHO U TO JKe

MHOMECTBO pemeHHﬁ, Ha3bIBAIOTCA PAaBHOCUJIBHBIMMN.

YTo0bI NIOTYyYUTHh HEPABEHCTBO, PABHOCUJIbHOE TaH-
HOMY, MOKHO:

e TpubaBUTh K 00€MM YacTAM HEpPaBEHCTBA OJHO U
TO ’Ke BBIPa’KeHUe, UTO MPAKTUUECKM O3HAYaeT Iiepe-
HOC CJIaraeMoro M3 OJHOI YacTU HEPABEHCTBA B JPYTVIO
¢ IPOTHWBOIIOJIOXKHBIM 3HaKoM. Hampumep:

x—-0,6>3; 20 -5 <Tx +8;
x—-0,6+0,6>3+0,6; 2x - Tx <5+ 8;
x > 3,6; -5x <13;

® pas3neanTh (YMHOKUTH) 00e YacT HepaBeHCTBA Ha
OIHO W TO JKe IOJIOMKUTEJbHOe uuciio. Hampumep:

2x > 6; §<—2;
2x:2>6:2; %-3<—2-3;
x> 3; x < -6;

® pasznesiuTh (YMHOMKHUTH) 00e YacTu HepaBeHCTBA Ha
OJTHO U TO K€ OTPHUIlaTeJIbHOE UKUCJI0, IPU d3TOM @ n3-
MEHUTh 3HAK MOJIYUYeHHOI'0 HepaBeHCTBA Ha IIPOTUBO-
noJgo:KHbIM. Hanpumep:

-3x > 12; -0,5x < -6;

x < —4; x =>12;

® BBITIOJTHUTH TOXKJIeCTBEHHbIE ITPE00pPa30BaHUA B Je-
BOI M IIpaBOM yacTaxX HepaBeHcTBa. Hampumep:

S5x—-2(x-1)>—(x +2) + 3;

Bx-2x+2>-x-2+3;

3x+2>-x+1.

JokasaTenbCcTBa 9TUX YTBEP:KAEHUU ONUpPAIOTCA Ha
CBOMCTBA UMCJIOBBIX HEPABEHCTB.
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PeweHne nnHenHbIX HepaBeHCTB

Ilpumep 3. PeminiTe HepaBeHCTBO:
a)—2x < 6; 0)2,5x < 10; B)bx —4x+1> -6+ 2x.

Pewenue: a) Pazmenum o0e yacTm HepaBeHCTBa Ha
YUCI0 —2 U @ IIOMeHsIeM 3HaK HepaBeHCTBA Ha IIPOTU-
BOMNOJIOXKHBIN. [Tomyuum x > —3, T. e. Bce umcja, 00Jb-
mue —3, eCTh pelieHusa HepaBeHcTBa. Omaeem: x > —3.

0) Pasgenum ob6e yacTu HepaBeHCTBa Ha 2,5, MOJy-
yuM X < 4. Bce umncia, He mpeBocxopaiiue 4, ecTh pe-
ImeHus HepaBeHcTBa. Omaeem: x < 4.

B) IlepeHecem BhIpaskeHme 2X M3 IIPABOM YacTU Hepa-
BEHCTBA B JIEBYIO, a YMCJIO 1 M3 JIeBOII YacTU B IIPaBYIO
C IPOTHBOMIOJIOMKHBIMY 3HAKAMH 1 IIPHUBEIEM II0JO0HBIEe
ciaraeMele: 5x —4x —2x > -6 -1, —x > 7. Pasgenrum
00e yacTu HepaBeHCTBA Ha —1 u @ IIOMeHseM 3HaK He-
paBeuctBa. IToaxyuum x < 7. Omsem: x < 7.

PelwieHne HepaBeHCTB, CBOASALLUNXCSH K JINMHEWHbIM

Yro6bI pemniuTh HEPABEHCTBO, CBOAANIEeCd K
JIMHEWHOMY, MOSKHO:

@ PacKphITh CKOOKH. PemuTe HEpaBEeHCTBO
@ Ipusectn momobmsre cia- | 2(7—2x)+15 > 6(x—5).
raemabie. @ 385-10x +15>6x - 30.

® Ilepemectu ciaaraembie ¢ | @ —-10x + 50> 6x — 30.
IIlepeMEHHO! B OHY 4YacThb | (3) —10x — 6x > —30 — 50.
HepaBeHCTBA, a 0e3 IepeMeH-

. Mensem 3Haxku I1iepeHe-
HOMl — B APYTYIO.

CeHHBIX cJjlaraeMbIX Ha
TIPOTHUBOMIOJIOKHBIE!

@ -16x > -80.
® Henum obGe yacTu Hepa-

@ TIpuBecTu nOLOOGHBIE CJa-
raemsle.

® PemmuThs NOOTydYeHHOE JIK-

HellHOe HepaBeHCTBO.
BeHCTBa HA —16 u @ MeHsd-

eM 3HaK HepaBeHCTBa: X < 5.
Omesem: x < 5.
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©

PaBHOCUIIbHBIE HepaBeHCTBa

1. Kaxue 13 HepaBeHCTB:
3x<1,5;

-7x>-3,5;
x—-1>-0,5;
x-2<-1,5 —

PABHOCHUJILHLI HEPABEHCTBY
x <0,5?

HepasenctBo 3x < 1,5 paBHO-
cuiabHO HepaBeHcTBY X <0,5,
Tak KaK IMOJYYeHO YMHOMKEHU’-
eM obeux vacTeil STOro Hepa-
BEHCTBa Ha YHCJO 3.
HepasenctBo -7x>-3,5 pas-
HOCuUJIbHO HepaBeHcTBYy x < 0,5,
TaK KaK MMOJYUYEeHO YMHOKEeHUEM
oberx uvacTell HepaBeHCTBa Ha
yucyao —7 (3HaK HepaBeHCTBa 13-
MeHeH Ha IIPOTUBOIIOJIOKHBIN).
Hepasenctso x—1> —-0,5 He pas-
HOCUJIbHO HepaBeHcTBY X < 0,5,
TaK KaKk KM3MeHeH 3HaK Hepa-
BEHCTBA, a 3HAK HepaBeHCTBA He
MeHseTCs MPU NpubaBIeHUU K
obeuM yacTsaM HepaBeHcTBa —1.
HepasenctBo x — 2<-1,5 pas-
HOCUJIBbHO HepaBeHcTBY X < 0,5,
Tak KaK IMOJyYeHO NpuOaBJIeHU-
eM K 00ermM JacTsaM 3TOr'o Hepa-
BeHCTBa yucaa —2.

Pemenue aune

WHBIX HEPABEHCTB

2. Permiute HepaBeHCTBO:

a) 3x <-1,5;
0) —7Tx > 3,5;
B) x —1>-3,5;

r) x +2<-1,5.

a) Paspemum obGe uwacTtu Hepa-
BeHcTBa —3x < -1,5 mHa -3, mo-
ayuum x > 0,5.

0) Pasgenum o0e wacTu Hepa-
BeHcTBa —7x > 3,5 Ha -7, mo-
ayunMm x < —0,5.

B) Ilepenecem -1 B mpaByio
YacTh HEPABEHCTBA C IIPOTUBO-
MOJIOKHBIM 3HAKOM U TOJYUYUM
x> -2,5.

r) Ilepenecem 2 B mpaBylo
YacTh HepaBeHCTBA C IIPOTUBO-
MOJIOKHBIM 3HAKOM, IIOJYYUM
x < -3,5.




Txasa 3

3. Periure HepaBeHCTBO:
a) x—-1>x-3,5;
6) —6x>1-6x.

a) Ilepenecem ciaraembie C Te-
peMeHHOIT B JIeByIO, a 0e3 mepe-
MEHHO!I — B IIPaBYIO YacTb He-
paBeHCTBa, IIOMEHSAB MX 3HAKMH.
ITonyuum O0-x > -2,5. JleBas
YacTh HEpPaBeHCTBa IIPU JIIO-
0OM B3HAUEHUM X paBHA HYJIIO;
0>-2,5 — BepHOe UHCJIOBOE
HepaBeHCTBO. PelreHueM mgaH-
HOTO HepaBeHCTBA SBJISETCS
JII000€e YHMCIIO.

60) Ilepenecem ciaaraembie C Iie-
PEMeHHO¥ B JIEeBYIO UacTh, a 0e3
mepeMeHHOM — B IIPaBYIO YaCThb
HepaBeHCTBa, MOMEHSB WX 3HAa-
ku. ITomyuumm O-x >1. JleBas
YacThb HepaBeHCTBA IIPU JIIO-
0oM 3HAUYEHWM X pPaBHaA HYJIIO;
0>1 — HeBepHOE YNCJIOBOE
HepaBeHCTBO. HepaBeHCTBO He
WMeeT peIeHu.

Pemenue HepaBeHCTB,

CBOOAIIUXCA K JUHENHBIM

4. PemiuTe HepaBeHCTBO
8(x—-4,5)<4-2(x—-6).

@O 8x-36<4-2x+12;
@ 8x-36<16 —2x;
® 8x+2x<16 + 36;
@ 10x < 52;

® x<5,2.

Omeem: x < 5,2.

5. Pemtute HepaBeHCTBO

3—2x< _1—5x.

3x + 3 x 5

YMHOKUM 00e yacTu HepaBeH-
crBa Ha 10:

2

10-3x+10'3_Tx<10'x—

1-5
-10- Tx U TIOJIYYUUIM:

30x + 5(3 — 2x) < 10x —
~2(1-5x).




Jlunelinbvle ypaBHeHUs. JIMHeHbIe HEPaBEHCTBA

Pemnm nmosmyueHHOE HepaBeH-
CTBO:

30x +15-10x<10x -2+ 10x;
20x +15<20x - 2;

20x - 20x < -2 -15;
0-x<-17;

0<-17 — HeBepHOE YNCJIOBOE
HEepaBeHCTBO.

Omeem: pellleHUN HeT.

o 1. BanumuTe TPpU PasHBIX JUHEHHBIX HepaBeHCTBA C OLHOM
nepemeHnHO. CKOJIBKO pellleHnil nMeeT KayKkaoe 13 HUuX?
2. O6e uacTu HepaBeHCTBA X > —3 yMHOXKUJIU Ha 5. EcTh au
cpenu peleHuil HOBOTO HepaBEeHCTBA OTPUIlATEIbHBIE YKUCIA?
3. O6e yacTu HepaBeHCTBA X > —3 YMHOKUIU HA —5. EcThb Ju
cpenu peleHnil HOBOI'O HEPABEHCTBA IIOJIOMKUTEIbHBIE YUCIa?
4. Pelltenne HEKOTOPOr'0 HEPABEHCTBA €CTH BCE UMCJIA, MEHbD-
mme —0,2, 1. e. x <-0,2. K o0eum yacTsaM HepaBeHCTBA IPU-
6aBusu urcyo 100. MoKHO Ju oIpefeuTh pellneHre HOBOT'O
HepaBeHcTBa?

S @ —
3.207. s maHHBIX HEPaBEHCTB BBLIOEpPUTE HEpaBeEH-
CTBa, PAaBHOCUJIbHBIE HEPABEHCTBY X < —3:
a) x+1<-2; 0) —x > 3;
B) 5x > —15; r) x—4>-17.
IIpupgymaiiTe elle ABa mpuMepa HepaBeHCTB, PaBHO-
CUJIbHBIX JAHHOMY.

3.208. U3 uucen —6; —-5,7; —4,5; —4; -3; -2,1; —1; 0;
1,2 BRIDUININTE TE€, KOTOPhIE SABJSAIOTCA PeIleHuAMU He-
paBeHcTBa X = —4.

3anuIminuTe eile ABa YMCJa, ABJISIONINXCS PeIleHnsd-
MU JaHHOTO HepaBeHCTBA.
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3.209. Perture nuHeiiHOe HEPABEHCTBO, 3aMEHUB €TI0
Ha PaBHOCUJIBHOE:

a) Tx <21; 0) —4x > 16; B) 2x < —9;
r) —5x > -12; o) 4x > -5; e) 0,1x<7T;
K) —x > 3; 3) —8x < 0; n) —7x>1.

3.210. Pemure jguHeHOE HEPABEHCTBO U YKaXKUTE
IBa KaKUX-Tn0O UucJia, KOTOPbIE SABJIAIOTCA €r'0 pelle-
HUSIMU:

a) %x < 6; 6) -5 <-1; B) - % <0.

3.211. Haiigure, mpym KaKuX 3HAUEHUAX IIepeMeH-

HOH BBIDAKEHUA 2X; —Hx; %; —x:
a) IPUHUMAIOT OTPHUIATEeIbHbIe SHAYCHU;

0) IpHUMAIOT 3HAUEHNA, He MeHbIue 1.

3.212. PermuTe HEpaBEHCTBO, WCHOJIb3YsI CBOMCTBA
PaBHOCUJIBHBIX HEPABEHCTB:

a) 2x-3>1; 0) 3-8x<1;
B) 1-5x <6; r) 5—-9x > 4.
3.213. Hatigure, Ipu KaKUX 3SHAUEHUSIX IIePEeMEeHHOM:

a) ABywieH 3x — 1 IpHMHHMAaeT IIOJIOMKUTEJIbHbIe 3HAUe-
HudA; 0) 3HaAueHMe AByUYJeHa Hx —4 He mpeBocxoauT 1.

3.214. IIpum xakux 3HAUEHUAX IIEPEeMEHHOU a 3Haue-
HUe BhIpakeHuA 9a 00JbIlle 3HAUEHUA BhIPAKeHUsa 3a?

3.215. PemuTe HepaBeHCTBO:

a) 4x-11<2x +13; 0) 11x —13< x + 3;
B) Tx —3>9x —8; r4+12x >7+13x;
o) 17-38x>x—138; e) 1-2x>3+x;

%K) bx —14 < 8x — 20; 3) 6x+8>10x — 8.

3.216. Haiigure, Ipu KaKHX 3HAUEHUAX IIepeMeH-
HOU y 3HaUeHUe BBIpa'KeHUA 15 +y MeHbIle 3HAUEHUSA
BbIpaskeHud 16 — y.
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3.217. Pemure HepaBEeHCTBO, MCIIOJIb3YSA aJITOPUTM:
a) 3(x+2)>4— x; 0) —(4-x)=>2x+ 6;
B) 1-(8+x)>3x—-10; r) x —4(x—-3)<3-6x;
o) x—2(8x—-4)<12-3x;
e) 18-8(x—-2)<10—-4x.
3.218. PemuTe HepaBeHCTBO:
a) 32x+1)-6<2-3(1-3x);
0) 5-4(2-3x)<(2x+1)-3;
B) —(6x +2)+3(x—-1)<0;
N 3(l-x)—-(2-x)<2;
o) 3(8x—1)>2(bx —17);
e) (8x-2)-2(x-3)=0.
3.219. Pemiure HepaBeHCTBO:
a) 9x - 7> 2(4,5x - 2);
0) -2(4x +9) < -8(x-8)+5.
IIpuaymaiiTe mo ABa IpuUMepa HEPABEHCTB, CBOMS-

muXcA K JIMHEHHBIM: a) KOTOpPble HE MMEIOT peIleHui;
0) peleHusIMU KOTOPBIX ABJISIOTCS BCE YMCJA.

3.220. Permute HEpaBeHCTBO:
a) 5(7-2x)+11>6(x —5) —4;
0) 2(3x—-4)-16 > 3(4 — 3x);
B) 10— (x+2)<4(x-3)—-5(x—4);
r) 32x—-1)-5(x+2)>2(2x+3)—3x + 3.

3.221. YMHOKBTEe 00e UacTu HepaBeHCTBA HA OJHO U
TO K€ YKCJIO U PEIIUTe MOJyUYeHHOe HepaBeHCTBO:

a) X X >1, 6) 3% X <2,
7 14 5 4
3.222. Hatigure, mpym KaKUX 3HAUEHUSIX IIepeMeH-
HOU 3HaUeHWe BbIPpaKeHUs:

6x -1 1-2x
a)

MeHbIIIe 2; 0) He OoJIbIlle 5.
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3.223. Perture HepaBeHCTBO:
a) 3% _x<2; 6) *X + x> 0; B) x — X <5.
5 2 9
3.224. YMHOKbTEe 00e uacTy HepaBeHCTBAa Ha OJHO U
TO K€ YWCJIO W PEIINTe MOJTyYeHHOe HepaBeHCTBO:

a) §(4x+3)>4x—3; 6) %(x+1)—%(x+2)>2.
3.225. Permnure HepaBeHCTBO:
a) 2x_x+1<x—1. 6) x—3_x>x+1.

3’ 3 5
3.226. Ilpu KaKuX 3HAUEHUAX ITIePEeMEHHON 3HaUeHMe

10x
BbIPAKeHUsI 5 MeHbIIIe 3HAYeHN AByUJIeHa 6 — 4x?

3.227. PemnuTe HepaBeHCTBO:

4+ 3x 3x+1 1-2x
a) 3 —1<%; 0) 5Ty = x;
B) 2—3x<6—5x+l; F)ﬁ_x—S_x+1<l;
4 8 5 2 4 8 2
3x -1 x+1 10x + 2 x—2
X - + = 1; x — > .
A 3 2 ~ 7 €) 15 3

3.228. Haiigure, nmpu KaKUX 3HAUYEHUAX IIepeMeH-

o . 17— 2a 3 - 2a
HOIT a cymMMa apo0beit ) u 5 HEIIOJIOYKUTEJIbHA.

3.229. Hailigute, npu KaKUX 3HAUYEHUAX IIepeMeH-

3y -5

HOU Yy 3HaueHHe Jpodu He O0OJibllle 3HAUEHUSA

. 3-— 6y — 7
pasHOCTHU ApPoOei gy u yl 5

3.230. BrimosiHUTE TOMKAECTBEHHBLIE IIPeoOpasoBa-
HUS MHOTOUJIEHOB 1 PEIINTEe HepaBeHCTBO:

a) (x +5)(x —6) < x’;

6) 9x® —3x(3x +1) > x;

B) 5(x® —1) - 5x(x + 2) > 8;
) x(x—-3)<(x-2)(x-1).
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3.231. PemuTe HepaBeHCTBO:
a) Tx? —(Tx - 1)(x +2) < 9x + 4;
6) (83x +1)(x—1)-3x> >5—2x;
B) (x +1)(x+2)—(x—-3)(x+4)>6;
) (x-1D2x-2)<(2x-1)(x +2).
3.232. IIpumeHuTe (popMyJIbI COKPAIIEHHOT'O YMHO-
JKeHUA W PelinuTe HepaBeHCTBO:

a) x> — (x +5)(x —5)<10x;
6) (x+5)° —x>x(x—4)-1;
B) 5—(x+3)* > (x-2)(1-x);
r) x(x+7)<(x+7)7°-"1.
3.233. Pemure HepaBeHCTBO:
a) (x—3)(x+2)—(x—-3)° >15x-10;
6) (2x —5)* —0,5x < (2x —1)(2x + 1) — 15;
B) (3x+5)% — (x—2)* > (2x — 1)(4x + 3);
1) (4x —5)° +(8x —7)* > (bx — 4)°.
3.234. Haiimure HaumboJblIllee IIeJiOe pelleHne Hepa-
BEHCTBA:
a) (1,2x+1,5)-2(1-1,4x)<17,5;
6) x+1 _ 2x +5 <0

2 6
B) (x +1)(x —3) = x(x + 3);

r) (x +4)> — (x — 10)® < 140.

3.235. Haligure HaumMeHBbIIIee IeJIoe pellleHre Hepa-
BEHCTBA:
a) 12+ 1,5x > 3(13 - 2,5x);
6) x+3< 21 5—33x;
B) x(x +5)+3>x% + x;
1) (x —5)° — (x +7)* <56.

’
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3.236. depMep MEePeBO3UT JYK B MeNIKax mo 15 Kr
B I'Py30BHKe, Macca KoToporo 0e3 rpysa pasHa 4,5 T.
Kaxoe HamboJIbIlIee KOJUUYECTBO MEITKOB MOJKET HaxXo-
IUTHCSA B TI'Py30BUKE, UTOOBI OH MOT IIepeexXaTh uepes
PEeKy II0 MOCTY, BBIAEep:;KUBaloIemMy rpys B 7 T?

3.237. TypucThl cmycKalmTcA Ha KaTepe BHHU3 IIO

peKe, CKODPOCTb TeueHUs KoTopoil 3 . CoOcTBeHHAd
9

ckopocthb Katepa 18 *¥, Ha Kakoe pacCTOAgHHIe OT MecC-
q

Ta cTapTa MOTYT OTILIBLITh TYPHUCTBI, €CJU HYIKHO Bep-
HYThCA HasajJ He Io3gHee ueM uepes 6 u?

3.238%, Haiigure, Ipu KaKuX 3HAUEHUAX a4 ypaBHe-
HHe 6 — 3x = a + 1 uMeeT MOJOKUTEJbHBLIII KOPEHb.

3.239%. Haligute 3HaueHHe a, IPU KOTOPOM Hepa-
BeHCTBO ax < bx —3 He mmeeT pemreHuii. CyIiecTByer
JIX TaKoe 3HaueHUe d, IPU KOTOPOM peIlleHreM JaHHOI'O
HepaBeHCTBA SBJIAETCSA J000e YnCJI0?

3.240%, BrlsgcHuTe, IpU KaKUX 3HAUEHUAX d PABHO-
CUJIbHBI HEPaBEHCTBA:

a)ax>81/1x>§; 6)ax<51/1x>§.
a a

_@_

3.241. PemuTe JuHeliHOe HEPaBEHCTBO:

a) 5x > 35; 0) —6x <18; B) 3x = —8;

r) —2x < -11; I) §<—6; e) —0,01x > 8;

K) —x < =5 3) —3x <0; ) §x>1.
3.242. PeruTe HepaBeHCTBO:

a) 2x —5<3; 0) 5—-6x > 3;

B) 3—4x>T; r) 5—-8x <11.

3.243. Tlpu Kakux BHaAUEHUSAX 4 OBYUJIeH 7 — 2a
MIPUHUMAET OTPUIATEIbHbIC 3HAYCHUA?
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3.244. 1lpu KaKuX 3HAUEHUAX @ 3HAUEHUWE BBIpasKe-
HuA 9a MeHbIIle 3HAUEeHUs BhIpasKeHud 4a?
3.245. Pemure HepaBeHCTBO:
a) 3—-2x <5+ x; 0) 3x —4> x — 6;
B) 6x —9<8x +2; r) 8 —10x <15-9x.
3.246. Ilpu KakuUxX 3HAUEHHAX M 3HAUEHUSA ABYUJIe-
Ha 10m + 1 OosbIilie 3HAUEeHUI AByUJIeHA 8m — 2?7

3.247. Pemure HepaBeHCTBO:
a) 2(x—6)+7<3x-10;
0) 2x —3(x+1)> 2+ x;
B) 10x +6 <3(5x —-1) — 2x;
r) 24 —x <2-3(x - 6);
o) 5(x +4)<2(4x - 5);
e) 4(x-1)—-(9x-5) > 3.
3.248. PemuTe HepaBeHCTBO:
a) 11x - 7> 2(5,5x + 8);
0) 4-5x=>2x—T(x +4).

3.249. YMHOXKBTE 00€ YacTu HepaBeHCTBA HA OJHO U

TO e YMCJIO M PelImnTe HEPaBE€HCTBO.
5-3x

3x _ X <y, 6) 2X —x <1; B) > 0.
8 16 7 2
3.250. Pemure HepaBeHCTBO:
2x -3 x+3 2-x
x> +1; + <0;
2) 2 ’ ©) 4 3 0;
B)x_x—3+x;1<2; 11)1_3;x<315+x_x

3.251. Haiigure, mIpum KaKHX 3HAUYEHUAX IIepeMeH-
16 — 3a 3a+ 17

HOII a Pas3HOCTb Apobeii 3 u 1 HeoTpuIia-
TeJIbHA.
3.252. Haligure, npu KaKUX 3HAUCHUIX IIepeMeH-
2y +5

HOUM Yy 3HauveHUe ApPOOU He MeHbIlle 3Ha4YeHUd

Ty -3 - 2—5y.

C o0eri
YMMBI Apo0eii 5 1
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3.253. Pemute HepaBeHCTBO:
a) 6x° —3x(2x +4) >18;
6) (x+7)(x—-3)>x%;
B) x(x+2)<(x+3)(x—-1);
r) (x +6)(3x —8) —3(x* —1) > 20;
o) (x—3)(2x-1)< (2x + 1)(x + 2);
e) Bx+3)(x+2)-(3x—4)(x+2)>35.

3.254. IIpumeHuTe (opMyJIbI COKPAIEHHOT'O YMHO-
JKEeHUS U PeInuTe HepaBeHCTBO:
a) x* —(x+6)(x —6) <12x;
6) (x —4)* +3x > x(x - 8);
B)(x —5)(x +2) — (x + 3)* > 7 — 14x;
r) (3x -1)° — (x +1)* < (4x + 3)(2x + 1).

3.255. Haligure HamMeHbIIIee IeJIoe pellleHne Hepa-
BeHcTBa 3(x —2)—-4(x+1)<2(x-3)-1.

3.256. Haiigure HamboJIblllee IIeJIOe pellleHure Hepa-

BEHCTBA 2x -1 3-«x
x .
8 6

3.257. Onmua 13 CTOPOH MPAMOYTOJBFHUKA paBHa 6 cM.
Haiinure, Kakoil moJ:KHa OBITh BTOpas €ro CTOPOHA,
YTOOBI MEPUMETP NPAMOYTOJIbHUKA ObIja 6oJbire 30 cM.

3.258%, Hanigure, mpu KaKuX 3HAUEHUSAX @ ypaBHe-
HHe X +a =7 mMeeT MOJIOMKUTEJIbHBIN KOPEHb.

_ -
3.259. Bbrumciure:
5, _49 . 8. S _
a) -8 4?, 0) 47+8, 13)47 8.
3.260. HaiiguTe, CKOJIBKO IIPOIEHTOB OT uwmcja 250

CoCTaBJIdeT TpeThdA CTEIIeHb YMCJia 5.

3.261. BoImosmHUTE TOXKIECTBEHHBIE IIpeodpasoBa-
HUS B BeIpaskenun (4x — 3y?)? — 16x? + 9y*.
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3.262. Kakyio 1udpy HYKHO IIOCTABUTH BMECTO * B
ypcso 2%09, 4uToObI IoJyUYeHHOe YKMCJIO AeJujaoch Ha 97?7

3.263. Ocennio cembsa pacxomoBaja 250 kBT * u sj1eKT-
PO3HEpPruu B MecsAIl. 3uMoi pacxon yBenuunics Ha 20 %,
a BecHoi ymeHnbIuiica Ha 40 % 1o cpaBHEHUIO C SUMHUM
nepuoaoM. KakuM cTaJji pacxo 9JIEKTPOIHEPTIUY BeCHOM?

3.264. Pagzioxkure Ha MHOKUTENu 7a — b — y(b —T7a).

3.265. Jl1a mpuroToBJeHUS BapeHbs OPYCHHUKY, ca-
xap u rpyuiu 6epyT B oTHOIIeHuu 6 : 5 : 4. CKOJIBbKO ITOHA-
IO0OUTCSA TPYII, €CJIM HYKHO IIPUTOTOBUTEL 6 KI' BApeHbs?

3.266. B pany umcen 5, 12, 17, 6, 14, 20 oguo ymcCJIO
BeruepKkHyJIM. CpemHee apudmeTmyecKoe HOBOTO DPAAA
craJyio paBHO 12. HailiguTe BLIUEPKHYTOE UKCJIO.

3.267. Ha KoopauHATHON TPAMOIl OTMEUYEHBI TOUKU
A(-1), B(11) u K. Ompenenure KoopauHaty Touku K,
3Hasd, YTO OHA PACIOJIO}KEeHa MeXKAy ToukaMu A u B u
AK:KB=1:3.

3.268. OmgHa yuyuTeJIbHUIIA MaTeMaTUKNA MOKET IPOo-
BEPUTH BCe KOHTPOJIbHBIE PabOThI 3a 3 U, a BTOpad — 3a
5 u. Haiinure, 3a KaKoe BpeMs OHU MOT'YT IIPOBEPUTH
BCe KOHTPOJIbHBIE PA0OTHI, ecJid OyaAyT padoTaTh BMECTe.

3.269. I3 1aBYyX TrOpoOmOB OZHOBPEMEHHO HaBCTpe-
yy Ipyr APYTYy BBINLIN ABa moe3na. Haiinure, kakad
YyacTb MyTHU OyAeT Mexay HumMu uepesd 1 u 24 muH, ecau
ONUH II0e3]] IIPOXOAUT BeCh MYyTh MEKIy TOpOoJaMH 3a
3 u 20 muH, a BTOopoil — 3a 2 u 48 MuH.

§ 19. dyHrnua

3.270. 3anuminre KOOPAWHATHI ABYX TOYEK, YIOB-
JIETBOPSIOIIME YCJOBMIO: a) alciucca paBHa 3;
0) opauHaTa paBHa —1; B) opAWHATA OTpUIlaTeJIbHA.

3.271. Hatinure 3HaueHnme Boipaskenusa 10x + 3 mpu
x =5,3; -2,7; 0,2.
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IIpu penreHnu TEKCTOBBIX 3aJa4 BBINIOJHAETCA aHAa-

JIN3 UX YCJOBUSA, T. €. BBICHAETCA, O KAKUX BEJIU-
YMHaX WJAeT peub B JaHHOU 3ajaue, ONPeAeIAI0TCA W3-
BECTHBIE U HEM3BECTHbIE 3HAUEHUA BEJUUYUH U 3aBUCHU-
MOCTHU MESKIy BeJIMUYUMHAMU.

Hanpumep, B 3amauyax Ha ABUMKEHHE 3aBUCUMOCTD
MeXKIY CKOpPOCThIO ABMMKeHUA (UV), BpemeHeMm (f) u
PO AeHHBIM IyTeM (S) BbIpaskaeTcs (opmysioir s = vt.
IIpu 1moCcTOSAHHOII CKOPOCTU KaKJAOMY 3HAUEeHUIO Bpe-
MEHHN COOTBETCTBYeT €IWHCTBEHHOe B3HaueHue IIyTH.

RTM s =65¢. Torna, ecau t=1 q,

TO S=65 KM; ecott t=1,24, To S=78 KM U T. 1.

IIpu pemrenun (pu3nUeCKUX 3amad TaKKe HCIIOJIb-
3YIOTCS 3aBHCHUMOCTH MeXAy BeanmumHamMu. Hampu-
Mep, Macca KaHUCTPHI ¢ O€H3WHOM B 3aBHCHUMOCTH OT
o0bemMa OeH3MHA MOMKET OBITh HalgeHa II0 (GopmyJie
m=0,52+0,71-V, rme m — macca KaHUCTPHLI C OeH3U-

HOM (B Kujorpammax), V — obbem OeH3uHa (B JIUTPaAX),
1 B¢

Hanpuwmep, ipu v = 65

0,52 kr — macca mycToil KaHucTpsl, 0,7 — ILJIOT-

HOCTh OeH3mHAa. B 5TOl 3aBHCHMOCTH KaKJIOMY 3Haue-

HUIO V COOTBETCTBYET eNUWHCTBEHHOe 3HaueHue m. Ha-
npumep, ecau V=21, To m=1,94 kr; ecau V=101, To
m="7,62 Kr u T. 1.

B moBcenHeBHOU KM3HU MBI TOXKE BCTpPeUaeMcs C
3aBUCUMOCTAME MeEKAy BeamumHamu. Hampumep, mpu
3aKase Takcu crouMocTh (C) IMoe3gKu COCTOUT M3 OILjIa-
THI 3a BBI3OB (@) M OILJIATHI 3a KaKABI KUJIOMETDP Y-
™ (b), T.e. C = a + b+ s. B aToil 3aBUCHMOCTU KaKIOMY
3HAUEHUWIO TEePEMEeHHOU S (PacCTOAHUIO) COOTBETCTBYET
eIMHCTBEHHOE 3HaueHme cTOouMOCTHU Imoe3nku C.

B nmpuBeneHHBIX IIpUMepax KasKIOMY 3HAUEHUIO Of-
HOII BeJIMUYUHBI (IIepeMEHHOM) COOTBETCTBYET €IMHCTBEH-
HOe 3HaUeHUe JPYTroil BEJIMUYNHBI.
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PaccmoTpum elfe oauMH HOpPHUMeEp:
3aBUCUMOCTDH Beca ydalluxcA KJacca
OT X pocTa. B aTom cayuae KakIoMy

3HAQUEHUIO0 OJHOM BEJWYUHBI — POC-
TY — COOTBETCTBYET HE €IMHCTBEHHOE
3HaUeHUe APYyroil BeJIMUMHBI — Beca,

TaK KaK JIIOAU C OMMHAKOBBIM POCTOM
MOTYT MMeTh pasHbIil Bec (puc. 15).

3aBHUCHUMOCTHA MEXKAY BeJINYNHAMU
B IIEPBOM, BTOPOM ¥ TPETheM IIpUMepaxX Ha3LIBAIOTCS
(byHKIIMOHAJTBHBIMHU, & B UETBEPTOM IIPUMEPE 3aBUCHU-
MOCTH MEKJY BECOM W POCTOM UeJIOBEeKa He SABJIAETCSA
(byHKIIMOHAIHHOMN.

Omnpenenenue

3aBUCUMOCTh MEXKIYy [ABYMsA IIepe-

MEHHBIMM, IPU KOTOPOA KaKIOMY B3HAUEHUIO OJ-
HOUW IIepeMeHHOU (aprymMeHTy) COOTBETCTBYET €IUH-
CTBEHHOE 3HaueHUe APYroil mepeMeHHON ((PyHKIIUHU),
Ha3bIBaeTcA (PYHKIIMOHAJIBHOW 3aBHCHMMOCTBIO WJIU
byHKIIMEH.

Tabnun4yHbIN cnoco6 3apaHusa PyHKLUK

PaccmoTpum Tabsuiy, B IIEPBOIl CTPOKE KOTOPOU 3a-
IIMCAHO BpeMsA HaOJIONeHUs, BO BTOPOM — TeMIlepaTypa
BO3IyXa B COOTBETCTBYIOIIlEE BPEMSA CYTOK.

Bpewma t, u 15|18 | 21 |24 (0)| 3 6 |9 |12
Temmneparypa T, °C 4 3 2 1 -2 14 1|5 5

C nmomomrbio TabaUNBI onucaHa GyHKIUA, TOCKOJIb-
Ky KaskIoMy M3 OTMEUEeHHBIX MOMEHTOB BpeMeHU (3Ha-
YEeHUIO OJJHOW IepeMeHHOM) COOTBETCTBYET eIUHCTBEH-
HOe 3HauyeHUe TeMIepaTyphl (Ipyroil mepeMeHHOI).



Txasa 3

Ira QyHKIUA 3amaHa TabauuHOo. Yuciaa, crodinue B
IIEPBOM CTPOKe, — 9TO 3HAUEHUA aprymeHrta. dwucJa BO
BTOPOI CTPOKe — 3HaueHUA (PYHKIUU.

Il Toro uToOBI 3aIIKCaTh, UTO 3HAUCHUIO apryMeHTa
15 coorBeTcTByeT 3HaueHme (pyHKIUU 4 (B 15 u Temme-
parypa Boadayxa Oblia paBHa 4 °C), mcmoiabsyeTrcs 000-
gaauenue f(15) =4. Yuraercda: «“ad” oT mATHAAIIATHA
paBHO yeThbIpeM». 3anuch f(3) = —2 o3HaAuUaeT, YTO 3HA-
YeHHUIO0 apryMeHTa 3 COOTBETCTBYeT 3HaueHue (PyHKIIUU
-2, T. e. B 3 U TeMIeparypa Bo3ayxa OnLia paBua —2 °C.

B o6mem Buge sanucy T = f(t) osnauaer, uto T —
ectb (yHKIUSA oT t. Uuraercs: «“Ts 0ojbIioe” pPaBHO
“ap” ot “To MasieHbKOe”». BmecTo f MOKHO HCIIOJIB30-
BaTh JIIOOYIO APYTryi0 OYKBY JaTHHCKOTO ajihaBUTA.

Mpacdhnyeckuin cnocob 3apaHusa hyHKL UM

PaccmorpuM rpauk M3MeHEHUsS TeMIlepaTypbl BO3-
nyxa (T) B 3aBUCHMOCTH OT BpeMeHU CyToK (t) (puc. 16).

T,°C%
4

= DN W

910 12 14 16 18 20 22 \24t.«

Puc. 16

3aBucumocTh T oT t aABIsgeTcA (PYHKIHEH, TaK Kak
IJIS KaskJI0or0 MOMEHTA BPEeMEeHM MOXKHO HaWTH II0 rpa-
(buKy cooTBeTCTBYIOIIlee eIMHCTBEHHOE 3HAUEHEe TeMIIe-
parypsbl. 9Ta QyHKIIUA 3agaHa rpadudyecku. O603HaAUNM
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ee T = g(t). 3uaueHus aprymeHTa t OTMeUYEHBI HAa OCU
abciuce, a 3HaueHUs (pyHKmuu T — Ha OCU OpAMHAT.

Hanpumep, BpeMeHU £ = 2 U COOTBETCTBYET TeMIlepa-
rypa T =-5°C. 910 MOKHO 3ammucarb mHaue: g(2)=-5.
Bpemenu ¢t =9 u coorBercTByer Temneparypa T =0 °C,
mwim g(9)=0. 3anuce g(16)=4 osnauaer, uTo B 16 u
TeMIileparypa Boadayxa Obijia paBHa 4 °C.

AHannTnyecknm cnocob 3apaHna pyHKUUU

B HeKOTOpBIX cTpaHaxX B KAuecTBe €IUHUIIBI IJINHBI
ucnojab3yercsa Mmuiad. OnHa MuIa OpubJIU3UTEeIHLHO PaB-
Ha 1,6 kM. Muau B KMJIOMETPHI MOXKHO II€PEBECTU IIO
dbopmysne y=1,6x, Tme y — YKUCIO KUJIOMETPOB, & X —
ypcao Mujb. 1lo aToit (hopmMyse MOMKHO IJIA KasKIOTO
3HAUEHUsS X HAWTU COOTBETCTBYIOIllee eIMHCTBEHHOE
3HaueHue y. Hampuwmep, ecau x =2, To y = 3,2.

Ira PYHKIINA 3aJaHa aHAJIUTUUYECKY, NI (DOPMYJIOM.
IlepemernHasas x — apryMmeHT, a epeMeHHasa y — (PyHK-
mus ot x. O6o3Hauum ee: y =1,6x nau f(x) =1,6x.

3anuck f(H5) = 8 osHauaer, UTO ecau x =95, To Yy =38,
T. €. 5 MIUJIb PaBHBI 8 KUJIOMETPaM.

O6nacTb onpepeneHNs U MHOXeCTBO
3Ha4YeHUn hyHKLUU

PaccvorpuM (pyHKITUIO, 3aJaHHYI0 TaOJIUYHO: 3aBU-
CHUMOCTb MEXKJY IaTOM M YUCJIOM YyYaIlluXCs, IIPUCYT-
CTBYIOIIIUX B KJacce.

JaTbl ofHOM U3 HeIelb JeKa0ops 5 6 7 8 9

YHuciio yyammuxcs, IPUCYTCTBYIO-
X B KJacce

23 | 24|22 | 21 | 22

O6osnaunm oty ¢yHKnuio y = f(x). Torma samnuck
f(5) = 23 osmauaeT, uTO 5 HEeKaOpsA B KJacce IIPUCYT-
CTBOBAJIO 23 yUaIlluxcs.
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B Tabauiie B mmepBoii CTPOKe YKasaHbl 3HAUEHUS ap-

rymedra: 5, 6, 7, 8, 9.

Omnpenenenue

nejieHus (PyHKIUH.

MHosKecTBO Bcex 3HAUEHUM, KOTOPhIE
MIPUHUMAaeT apryMeHT, Ha3bIBaeTCs 00JIaCThIO OIpe-

Oo6JiacTh onpeneaeHUsI PyHK-
nuu obosHauaerca D(f) (uura-
eTca — «“ma” ot “adp”»).

D(f) = {5; 6575 8; 9]

3HaueHusa GYHKIIMU BO BTOPOI CTPOKE Ta0JIMIIBI 00pa-
3YIOT MHOJKECTBO, cocTosAIlee n3 uucea 21, 22, 23 u 24.

Onpenenenue Bce zmauenusd,

byHKEIUM.

eT (PYHKIIUs, HA3LIBAIOTCSI MHOKECTBOM 3HAYECHUH

KOTOpble IIpUHUMA-

MHo:xecTBO 3HAUEHUN (PYyHK-
nuu obozHauvaerca E(f) (uura-
eTca — «“e” oT “ap”»).

Paccmorpum ¢QyHKIOUIO Y=
=f(x), samaHHYyIO TrpaduUecKu
(puc. 17). IIna panHOU (HYHK-
nun  f(-1)=-7, f(0)=0,
f(3)=9, f(5)=5.

O6sacTh ompeneJeHUSA STOH
QPYHKIIUM — BTO MHOMKECTBO
abciiycc TOYeK, JeKalux Ha
KpuBoil. OHU U3MEHAIOTCA OT
-1 mo 5. D(f): -1 < x <5.

MHoO:KecTBO 3HAUEHUU BTOM
QYyHKIIUU — 3TO MHOXECTBO
OpAUWHAT TOUYEK, JIeXKAIllUX Ha
KpuBoil. OHU U3MEHAIOTCA OT

710 9. E(f): -7T<y<0.

E(f) = {21;22;23;24}

yl

Puec. 17
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Paccmorpum  (QyHKIUMIO, 3amaHHyI0 (OpPMYJIOH
y=x>+5. Ecau HeT ommcaHWsA IIpoIecca, KOTODPBIi
3ajaeT 9Ta (PyYHKIHUA, TO 00JIACTL OIIpeaesieHus (hyHK-
UM — BTO Te 3HAUEHUA apryMeHTa, IIPU KOTOPBIX BBI-
paskeHUe, sajaminee (GYHKIINIO, WMeeT CMbIca. [lisa
ITaHHOW (GYyHKIIMU oO0JIaCTh OIpeAesieHUSA — BTO BCe
yncaa. D(f): Bce umcia.

N3BecTHO, uTO X° > 0, TOT/A 110 CBOMCTBAM HEpAaBEHCTB
x% + 5> 5. BHAUNT, MHOKECTBO SBHAUCHUIT AAHHOI (Y HK-
U1 — Bce umcia, He MeHbinue 5. E(f): y = 5.

Hynu dyHKuuu. NMonoxurtenbHble
MU oTpuuaTesibHble 3Ha4YeHnUsa PyHKLUU

PaccmorpuM rpaduK 3aBHCHMOCTHA TEMIIEPATYPhI
Bo3ayxa T oT BpemeHHM cyTOK t (puc. 18). Jrta 3aBucu-
MOCTB ABJAeTcA pyHKIUe. O6o3HauuMm ee T = f(t).

IIo rpadpuKy MOKHO OIpeneJuTh, B KaKOe BpeMs
CYTOK TeMIlepaTypa BO3AyXa OblLIa II0JIOKUTEILHO, OT-
puIllaTeJbHOM, PaBHOI HYJIIO.

T,°C%
8

6

10 12 14 16 18 20 22 | 24 t.4

Puc. 18
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Hampuwmep, f(2)=-2<0, f(4) =-4<0, f(6)=-2<0.
Mo:KHO 3aMeTUTh, UTO IIPU BCEX 3HAUEHUSAX apryMeHTa
1 <t<8 3HaueHuss (PyHKIMN OTPULATEJBHBI, TPapUK
JIEXKUT HIUKe OoCcU abCIIHCC.

IlonoskuTenpHbIE 3HaUEHUA QYHKIUSA IPUHUMAET,
"Hanpumep, npu t=0; 0,5; 9; 15; 22, t.e. npu 0<t <1
nu 8<t< 24 3HaueHMsA (PYHKIHMH TOJIOKUTEIbHBI U
rpaduK JIEKUT BBIIIIE OCU aOCITHCC.

TemnepaTypa Bosgyxa Oblja paBHONM HYJIO B Uac
HOUM U B BOCEMb 4acoB yTpa, T.e. f(1) =0 u f(8) = 0.
I'paduk mepecexkaet och abcIucC B IBYX TOYKAX.

Onpeneaxenne 3HaueHUA apryMeHTa, IPU KOTOPBIX

3HaUeHUA (DYHKIIUU PaBHBI HYJIIO, HAa3bIBAIOTCA HY-
JAAMHU PYHKIUN.

Hynu manHOM (pyHKImu — uymeaa 1 u 8.

Ilpumep. Hatinure nyniu pyuxnuu f(x) = 2x — 2,8.

Peuwienue. UroObl HalTH HYIU QYHKIUH, HYXKHO
HAWTU 3HAUCHUSA apryMeHTa X, IIPU KOTOPBIX 3HAYECHUSA
¢dyuxmuu f(x) paBHBI HYJIO, T. €. 2x — 2,8 =0. 910 JIUI-
HellHOe ypaBHeHme, pernum ero: 2x = 2,8; x = 1,4.

Omeem: 3HaueHue aprymenra 1,4 aBjdeTcsa HYyJeM
JTaHHOU (PYHKIIUU.

Mpaduk dyHKUUK

Paccmorpum gysHKImio y = f(x), 3amaHHyO Tab-
JINYHO:

x 5 | -3 | -2 0 2 3
y 0 -3 4 3 4 -2 0

Kaxxkgyio mapy umcesl M3 CTOJOIOB TaOJUIBI MOK-
HO paccMaTpuBaTh KaK KOOpAMHATHI TOYKUW. B 1epBoit
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CTPOKe TaOJUIbl PAaCIIOJIO-
JKeHbI abcIucchbl TOYEK, a BO
BTOPOII — COOTBETCTBYIOIIIE
um opauHatel. IlocTpoum sTu;
TOUYKH Ha KOOPAUHATHOMH I1JI0C-
Koctu (puc. 19).

MHo:xecTBO, cOCTOSIIEee 13
Touek A, B, C, D, E, F n
K, HaspiBaeTca rpaduxom
pyHKIIUN.

Onpenenenue

I'padpurom dyHKIUM
MHOKECTBO BC€X TOUEK KOODPAWHATHON IJIOCKOCTH,
abciycehbl KOTOPHIX PaBHBI 3BHAUEHUSAM apryMeHTa, a
OpAVMHATHI — 3HAUYEHUAM (DYHKIIUU.

Iy

D B

s °
Ce

E 1
O] 1 Ax
B
il
Pwuc. 19

Ha3bIBaeTCA

Yro06BI moCcTPOUTh rpapuk GpyHKIMM, 3agaHHON (hop-
MyJIOH, HAIIPUMEP Y = X°, MOXXHO COCTABUTL TaOJMUILY, B
IIEePBOIl CTPOKE KOTOPOM 3aJaTh HECKOJbKO 3HAUYEeHUN
aprymMeHnTa u3 o0JiacTH ompezeseHnusa (DYHKIINUM, a BO BTO-
poii — 3ammcaTh COOTBETCTBYIOIIME 3HAUCHU A (DYHKITIU.

x 0 |-0,5| 0,5 -1 1 |[-1,5] 1,5 -2 2
Y 0 | 0,25 0,25 1 1 2,25 | 2,25 4 4
OT™MeTHM TOYKU C KOOPIU-
Haramu (X; y) Ha KOOpAUHAT- . A7
HOU myockocTu (puc. 20).
Bce 3HaueHus aprymeH- 3
Ta U3 00JIACTH OIpeneseHIsI ? 9 ?
(byHKIIUY TOMECTUTH B TabJu-
IIy HEeBO3MOKHO. OTHAKO BT INEER
rpauKa MOYKHO ITPEICTABUTD + T .0 2 1 >
U YTOUHUTDH, YBEeJIUUUBAA KO-
Puc. 20

andyecTBO Touek. CoeqgmHUM
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2
3
o\

1 -3

—4

-2 -1 O 1 2 | x 15
Puc. 21 Puc. 22

9TH TOYKMU ILJIABHOUN JIMHUEN U MOJyduM rpapur (pyHK-
nuu y = x° (puc. 21).

I'padpur ¢yHKIMMI naer mHGOPMAIMIO O €€ CBOM-
CTBaX: HYJAAX (PYHKIIUU, IIOJIOKUTEJIbHBIX U OTPHUILA-
TEJIbHBIX 3HAUEHUAX, 00JIaCTU OIpefeseHUs U MHOXKe-
cTBe 3HaueHuii. Hampumep, mo rpadurky pyHKIUUI Ha
pUCYHKe 22 MOKHO YBUIETh, UTO €e 3HAUEHUS TPUIKIbI
oOpararorcss B HyJb. Hynamm naHuHOW (GYHKIUU AB-
agporea yncaa —5; 1 u 4. OyHKIUA TPUHUMAET II0JIO0-
sKuTeabHble 3HaueHusa npu —5 < x <1 m npum 4 < x < 6.
3HaueHUs (PYHKIIUM OTPUIATEJIBHBEI Ipu —6 < x < -5 u
npu 1 < x < 4. ObaacTh onpenesieHUsa TaHHON (HhYyHKITUU
—6 < x < 6, a ee MHOKECTBO 3HAUeHUU —H < y < 4.

©

Omnpenenenue QPyHKITUA

1. Kakue u3 cieaymoimux 3a-
BUCHUMOCTE ABJAIOTCA (PYHK-
MUSAMU:

a) 3aBUCUMOCTh MEXKAY YMC-
JIOM KYILJIEHHBIX TeTpajiedl u
CTOUMOCTBIO TTOKYIIKU;

0) 3aBHCUMOCTb MEXKIY OIleH-
KOl 3a KOHTPOJBbHYIO pabo-
TY U HOMEPOM yuallerocs II0
CIIMCKY B JKypHaJe;

a) 9Ta 3aBUCUMOCTDL SBJISIETCS
(DYHKIIMOHAJBHON: KaXKIOMY
OIIpefleJIECHHOMY YWCJy TeTpa-
el COOTBETCTBYET eqUHCTBEH-
HOe 3HaueHNe UX CTOMMOCTHU.

0) dTa 3aBUCUMOCTD He SIBJISIET-
¢ QPYyHKIIMOHAJIBLHOM, TaK KakK
OJHY U Ty K€ OI[EHKY MOTYT II0-
JIYUNTEL HECKOJILKO YUAI[UXCS.
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B) 3aBUCUMOCTb MEXKIY IJI-
HOM CTOPOHBI KBaJpaTa U ero
IO IBIO;

T') 3aBUCUMOCTh MEKIY IIepHU-
MEeTPOM TPEeyroJbHUKA U €ero
HauOOJIBIIIEeH CTOPOHOI?

B) JTa 3aBUCHUMOCTD SIBJISETCSA
GYHKIIMOHAIBHOI, TaK Kak
KayKIOMy 3HAUEHUIO IJINHBI
CTOPOHBLI KBajpaTa COOTBET-
CTBYeT eJUHCTBEHHOE 3Haue-
HUe ero IJIOIMALN.

r) JTa 3aBUCUMOCTb HE SBJISA-
eTca (PYHKIIMOHAJIBHOM, TakK
KaK OJHUH 1 TOT Ke IIePUMETP
MOJKET OBITh Y TPEYIrOJbHINKOB
C Pa3HBIMH AJHUHAMI CTOPOH.
Hampumep, mnepumerp Tpe-
yroJIbHIKA paBeH 14, a JJIMHEBI
cTopoH 4, 4 u 6 uau 5, 5 u 4.

2. BeIuuuHB CMEMKHBIX VI-
JIOB paBHBI O u [. 3amaiire
dopmyJioit 3aBUCUMOCTDH 3 OT
o. fABnserca am 3aBUCUMOCTD
byurmuen?

ITockoIBKY CyMMa CMeEXX-
HBIX yrJjioB paBHa 180°, TO
B=180°—-ca. Ora 3aBuCHU-
MOCTH sfABJIsgeTcA (GYyHKIUe,
TaK KaK KakJoMy 3Haue-
HUIO O COOTBETCTBYeT eIuH-
CTBeHHOe 3HaueHue [3.

Crioco0sl 3agaaua ¢pyaknun. O6IacTh onpeaeIeHnsa U
MHOKECTBO 3HAYCHUN (PYyHKIMH

3. DyHKIIM 3a8aHa TAOJIUUHO.

x -1| 4| 7 |8,6|10

fx)| 2| 0| 8 |-5]-8

Haiigure: a) f(4), £(8,6), f(10);
6) D(f); B) E(f).

a) f(4)=0, £(8,6)=-5,
f(10)=-8;

6) D(f)={-1;4;7;8,6;10};

B) E(f) = {-8;-5;0;2; 8}.

4. dyanua samaHa  Qopmy-

aon f(x) = X Haiigure
x+5

f(=4), 1(0), f(3).

f-4)=— o =4,

__0 _
f(O)_O+5_O,

__ 3 _3
f(g)_3+5_8'
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5.Ilo rpadury QyHKRIUU Y=
=g(x), wusobpa:keHHOMY Ha
pucyuke 23, maigurte g(-1),
8(0), g(2), g(3).

= DN WS

g(-1)=-2, rax kKak abcruc-
ce —1 cooTBeTCTBYyeT TOUKa Ha
rpadpuKke C OpAWMHATON, pas-
HOI —2;

g(0)=0, Tax kak abGcIuc-
ce 0 cooTBeTCTByeT TOUKa Ha
rpadpuKke C OpPAWMHATON, pas-
"ol O;

g(2)=1, rak kKak aOcruc-
ce 2 COOTBETCTBYET TOUKa Ha
rpaduKe C OpAWMHATON, pas-
HOU 1;

g(3)=2, Tak Kak aOcruc-
ce 3 COOTBETCTBYET TOUKa Ha
rpaduke ¢ oOpaUHATON, pas-
HOTT 2.

Hyau ¢pynknuu. [lososkureasHbie
M OTPUIIATEJbHBIE 3HAUEHUS (PYHKIIUU

6. ®yuxnusa y=f(x)
rpadurom (puc. 24).
Havigure:

a) Hyau QyHKIIUU;
0) 3HaueHUA apryMeHTa, IpU
KOTODPBIX 3HaueHUusaA (PyHKIUU
TMOJIOKUTEIbHEI;

B) 3HAUEHUA apryMeHTa, IpU
KOTOPBIX 3HaueHUudA (PyHKIUU
OTpUIlATeJIbHEIL.

I\

3alaHa

UA
3
2
1

Zdl

2 /101 2734 5x

Puc. 24

a) 3HaueHuA QYHKIUU paB-
HBI HYJIIO TIPW 3HAYEHUSIX ap-
ryMeHTa, paBHBIX —3; 0; 2; 3.
Ilonyuenusle 3HaueHMA ap-
TyYMEeHTa SABJSIOTCA HYJIAMU
GOYyHKIIUA.

0) 3HaueHUA (PYHKIIUU IIOJIO-
KUTeNAbHBI Ipu —9 < x < —3;
0<x<2; 3<x<bH, Tak Kax
IIpU BTUX B3HAUEHUAX apry-
MeHTa rpa@uK (PYHKOUU Je-
JKUT BBIIIIE OCH abCcIuce.

B) 3HaueHUA (PYHKIIUU OTPU-
mareabHel npu -3 < x <0;
2<x <3, TaKk KakK IIPH 3TUX
3HAUEHUAX apryMeHTa Tpa-
GUK QYHKIUU JIEeKUT HUXKE
ocu abcIjuce.
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T'padpur byHrmun

7. dBasaoTca au kKpuBkie rpa- | KpuBaa Ha pucyHKe 25, a He
burkamu Qpyurnuit (puc. 25)? ABJAeTcs TpaduKoM (YyHK-
1Y, TaK KaK 3HaAUeHHuIo abc-
YICChI, PaBHOMY, HalIpuMmep,
HYJI0, COOTBETCTBYIOT [IBa

\ / 3HAUeHUsd OPAUHATHI.
o o Ha pucyuke 25, 6 uzobpasken

X X
\'\ rpapuk (QyHKIHH, TaK Kak
KasKIOMy B3HAUeHHIO abcIiuc-
Chl COOTBETCTBYET €IMHCTBEH-
Puc. 25 Y
HOe 3HAUeHNe OPAMHATHIL.

a) 6)

y

1. Ilnomagh HPAMOYIOJBHUKA C M3MEPEHUAMHU (M U X M
paBHa S. fBigeTcA Ju 3aBUCUMOCTD IJIOIIAAN MPAMOYTOJIb-
HUKa S oT X QyHKIUen?

2. MoskHO Jiu HAWTU HYJIU (PYHKIIMU, HE UCIIOJb3ys rpaduk

GyHKIIINI?
S @ —

3.272. Kakue mu3 cJeAyIOIINX 3aBUCUMOCTEH sBJIA-
I0TCA PYHKITUAMMU:

a) 3aBUCUMOCTb MEKJY KOJUUYECTBOM UeJIOBEK B Ba-
TOHEe IT0€e3/Ia M HOMEPOM BaroHa; 0) 3aBUCUMOCTb MEXK Iy
HaTypaJbHBIM UHCJIOM U KOJUUYECTBOM €ro AeJUTeJell;
B) 3aBHUCHUMOCTb MEXKAY IOPAIKOBBIM HOMEPOM MecdAlla
B IOy W YUCJIOM THEH B 9TOM MecsAIre?

Insa BoIOpaHHBIX (DYHKIIMIT HA30BUTE apryMeHT.

3.273. JlnuHa, mMIMpMHA U BbICOTa OacceiiHAa pPaBHBI
coorBeTcTBeHHO 25 M, 10 m m x M. Bacceiin 3amosiHeH

BOJOM Ha % €ro BBICOTHI. 3ajaiiTe (POPMYJION 3aBUCU-

MOCTL o0beMa BOABLI V OT BBICOTHI Oacceiina. fIBisgeTcs
JIX 3Ta 3aBUCUMOCTDL (pyHKIHen? Haligure o6beM BOHI,
ecJii BbIcoTa OacceiiHa paBHa 3 M. Kakoil Jo/sKHA OBITH
BBICOTA GacceiiHa, YTo6bI 00beM BoAbI 661 paBed 500 m*?



Txasa 3

3.274. B rabaure 3anmucaHbl pe3yJabTaThbl U3MEePeHUH
TEeMIIEpaTypPhbl B TeUEHIE CYTOK.

Bpewms, u 4 8 12 16 20 24
Temmeparypa, °C -4 -1 3 4 1 -3

a) B kakoe BpeMs CyTOK TeMmIleparypa Obljia MUHU-
maapHOI? 0) Kakasa remieparypa Obljia B MOJIIEHB?
B) Kakas remmeparypa Ownlia B 16 u? B 24 4u? r) Brina
au temmeparypa paBHa 0°C? Ecam ma, To B Kakoe
BpeMsi CYTOK 9To ObLm0o? 1) BepHo i, UTO KaKIOMy
BPEeMeHHN CYTOK COOTBETCTBYeT eIWHCTBEHHOe B3Haue-
HUe TeMIilepaTypbi? €) BepHo jsn, uTO KasKIoMy 3HaYe-
HUIO TeMIIepaTypbl COOTBETCTBYET €IUMHCTBEHHOE BPEMSA
CyTOK?
3.275. dyHKIua 3amaHa TaOJIMUHO.

x -3 -1 1 4 8 10 12
f(x) —6 -2 2 8 16 20 24

Haiipure: a) D(f); 6) E(f); B) f(=3), (1), f(12).

IIpy KakoM 3HAUYEHMU apryMeHTa 3HauYeHue (QyHK-
muu paBHO —2; 8; 24?7 KaKyo 3aKOHOMEPHOCTL MOXKHO
YCTAHOBUTEL MEXKAY apryMeHTOM U (PYHKI[UeH?

3.276. dyuxnua zamama gopmyaoin f(x)=5x-—1.
Hatigure f(-3), f(0), (1), f(100).

3.277. I3 maHHBIX (PYHKIII BbIOEPUTE Te, AJS KO-
TOPBIX BBIMOJHSAETCS paBeHcTBO f(2) = T:

a) f(x)=2,5x+2; 0) f(x)=2x+T7;
B) f(x)=9-x; r) f(x)=x*+3.

3.278. Bepuo au, uto g(3)+ g(d)=g(6), ecau
dbyHKIUa 3amaHa Gopmysnoi g(x) = x> +1?

3.279. Ha pucynke 26 us3oOpakeH rpaux 3saBu-
CMOCTYA BPEMEHH BOCXOJa COJIHIIA OT Mecsla roia B
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t4 A

9.00 3
8.00
7.00 | \ /

<

6.00
5 bo 5 /-2 410N\/3 4 5%
4.00 12

1234567891011 n T3
Puc. 26 Puc. 27

Muncke. ITo ocu ¢ OoTIOMKeHO BpeMsa B yacax BOCXOJa
COJIHIIA IIEPBOro IHA Kaskmoro mecdama. Ilo ocu n —
HOMED MecsIla.

a) B xaxoe Bpems B3oIio coJHIle 1 (¢eBpana? 6) B ka-
KHe MecsAIlbl BOCXOJ] HacTymaeT B 7 yrpa? B) B xkaxkue
MecCsAIlbI COJIHIIe BCcTaeT paHbIle 6 yrpa? r) B Kakom
MecCsdIle caMblii IJIWHHBIA OeHb B roxy? n) Hasosure
aprymenT ¢yurnuu t(n), msobpakeHHON Ha rpaduke.
e) Haiigure 3HaueHWMe (PyHKIIMU TPU IHAYEHUU apry-
MeHTa, paBHOM 5; 7; 11. k) Hamgure t(1), t(3), £(10).

3.280. ®dyurnu4a y = f(x) sagana rpadurom (puc. 27).
Haiigure f(-5), f(—3), f(2), f(4). BepHo ju, uto pyHK-
1S IPUHUMAaEeT 3HaueHue, paBHoe 1, TOJIbKO OOUH pas?

3.281. Ha pucyuxke 28 wuso00pakeHbl Trpapuru
(yuxnuii. Beibepure pyHKIINIO, Y KOTOPOI:

1) 2) 3)

» —2 4101 2\ 4 57
-5-4-3-2 1|01 2% N L9
B iz/ll 0127 3

>

=N W AT
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a) objacThb oOIpeneJeHUA COAEP:KUT TOJBKO OTPHUILA-
TeJbHBbIE UYmMcJa; 0) MHOKECTBO B3HAUYEHUU COAEPIKUT
TOJBKO IOJIOKUTEJbHBIE umciaa; B) D(f): —2< x < 5;
r) E(f): -83<y<2.

3.282. NUszobpasure B Terpanu rpaduk QPyHKINU, Yy
KOTOPOI: a) 00JIacTh OIIpeAesieHusA COAEPIKUT TOJBLKO
MIOJIOKUTEJbHBIE UKCJIa; 0) MHOMKECTBO 3HAUEHU COIep-
JKUT TOJBKO OTpUIlATENbHBIE uncia; B) D(f): -4 < x <5,
a E(f): -83<y<A4.

3.283. Ha pucynke 29 mzobpaxeH Irpapuk 3aBUCH-
MOCTHU TemmepaTypbl T BO3ayxa OT BpeMeHHU CYTOK f.
a) B kakoe BpemsA CyTOK TemIilepaTypa Obljla paBHA
Hyaio? 0) B Kakme IIpOME:KYTKU BpeMeHU TeMIIepary-
pa ObL1a orpunareabHoii? Ilomo:xkurenbHoi? B) B Kakoe
BpeMsA CYTOK TeMIleparypa BO3AyXa TOCTUIJIa MaKCHU-
MaJIbHOTO 3HaueHusi? BepHO Jiu, YTO 3aBUCUMOCTH TEM-
IepaTypbl OT BpEMEHU CYTOK ABJAeTCS GyHKIeir?

AT,°C

=N W s oo

440 4 6 8§ 10 12 14 16 18 20 24 t,u

Puc. 29

3.284. dysrmua y = f(x) samana rpaduKoM
(puc. 30). Hatigure: a) Hyaum (QyHKIIUHU; 0) IpU KaKUX
3HAUEHUAX apryMeHTa 3HaueHUA QPYHKINU II0JOMKU-
TeJIbHBI; B) IIPU KaKUX 3HAUCHUAX apryMeHTa 3HAYeHUI
(GYHKIIUU OTPUIIATEIbHEIL.
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yl
4
3
2
1 0 R
-6 —4—3—.2__1 12 3 4 6 78 91011 X
=2
T3 Puc. 30

3.285. Usobpasute B Terpamm rpadur QGyHKINAH,
HYJAMU KOTOPOU SBJIAIOTCS UMCJIA:

a) -2 u 6; 0) —5; -1 u 4.

3.286. Ha pucyuke 31 uzobpakensl rpaduku QyHK-
nuii. Beibepute QyHKIIMN:

a) He UMelOIIMe HYJeH; 0) AJid KOTOPhIX BEPHO pPaBEH-

crBo f(2) =1; B) mpuHHMAIOIINE IIOJOKUTEIbHBIE 3HA-
YeHUs mIpu x = —2.

1 gA 2 YA
) 3 ) 5
2 4
N o /g
-6-5-4\-2-1/] 1 2« 10\,
L3 -4-3-2 | 123 4x
4 —2
3 'y 4 YA
) y ) 4
4 2
Q ) 'o /
1\. _3 _2 _1 1 3 4 5x
-2
—4-3-2 0] 1 234x
=9 -4

Puc. 31
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3.287. Hanigure Hyau QYyHKITAN:
a) f(x)=3x+1; 0) f(x) =8—-12x.

3.288. fABagiorca au TUHNU, N300paKeHHBIe HA PU-
cyHKe 32, rpadpuramu QyHKIINH? O0BbACHUTE CBOIA OTBET.

1) 2) 3) 4)

v =7 7

Puc. 32
3.289% Ha pucynke 33 4
n3obpakeH rpapur QyHK-
nuu y = f(x). C momoIbio [\ /;\
rpapuka pacHosokuTe B o\ 5 e x
IOpAIKe BO3pacTaHUsS 3HA- / \
YeHUsI BbBIpasKeHUn f(a);

f(®); 7(0); f(c).
Puc. 33

S @ —

3.290. Kakue u3 caemyioIux 3aBUCUMOCTEN sBJIsA-
I0TCSI QYHKIIUAMU: a) 3aBUCUMOCTb MEXKJIY CTOMMOCTBIO
OueTa ¥ IPOTAKEHHOCTHIO IYTHU B IIPUTOPOAHOM TPaHC-
rmopTe; 0) 3aBUCUMOCTD MEXKAY HATyPaJbHBIM YKUCJIOM U
ero ocTaTKoM OT jejeHus Ha 10; B) 3aBUCUMOCTh MEKIY
BpeMeHeM BBITIOJIHeHUS JOMAIITHEero 3aJJaHus U IIpeaMe-
TOM, II0 KOTOPOMY €ro 3aJaJii; T') 3aBUCUMOCTb MEXKIY
IIEPUMETPOM PABHOOEIPEHHOI'0 TPEYTOJbHUKA ¢ OOKO-
BOII CTOPOHO¥, paBHOU 6 c¢M, U AJWHON €ro OCHOBaAHUA?

3.291. 3anumure ¢QoOpMysy 3aBUCUMOCTU AJIMHBI
OKPY’KHOCTU OT ee AuaMeTpa. SIBJseTcs Jiu sTa 3aBU-
cuMocTh QyHKIUen? Haliaure aIMHY OKPYKHOCTH,
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eciu ee guamerp paBeH 10 cM (YHCJIO T OKPYTJIUTE IO
coThIX). YeMy OOJI3KeH ObITh PaBeH AUAMETP OKPYIKHOC-
TH, 4TOOBI ee JJMNHA OKasajiach paBHOH 628 m?

3.292. B Tabiuiie 3ammcaHbl Pe3yJbTaThl H3Mepe-
HUHA IIPOAOJIKUTEILHOCTH CBETOBOI'O AHS IIEPBOI'0 UMC-
JIa KaKJI0ro Mecsiia.

Homep mecsria 1 2 3 4 5 6
IIpogomxuTenn- Tu 8 u 10u | 183y | 154y | 16 u
HOCTHb CBETOBOTO 30 54 48 03 07 45
IHS MUH | MAH | MUH | MUH | MHUH | MUH
Howmep mecsma 7 8 9 10 11 12
IIpomomxuTenn- 179 | 1549 | 184y | 11 4 9u R
HOCTh CBETOBOTO 01 44 43 35 27 48
IHS MUH | MAH | MUH | MUH | MAH | MUH

a) CKOJIbKO IJINJICS CBeTOBOH AeHb 1 maa? 6) B kakom
MecsIie IePBBIN IeHb caMblil KOPpOoTKuii? B) B kakue mecsi-
I[bI TPOJOJIXKUTEJIHHOCTD IEPBOT'O MHA mpeBbIimiaeT 11 u?

3.293. dyHKIUA 3amaHa TaOJIMUHO.

x 1 2 3 4 5 6 7
f(x) 1 4 9 16 25 36 49

Haiinure: a) D(f); 6) E(f); B) f(1), f(4), (7).

IIpy KakoM 3HAUYEHMM apryMeHTa 3HauYeHue (QPyHK-
mun paBHO 4; 25; 367 Kakyo 3aKOHOMEPHOCTb MOKHO
YCTAHOBUTEL MEXKAY apryMeHTOM U (PYHKI[UeH?

3.294. IIna ¢pyuxnuu f(x) = 2x + 3 wmaugure f(-5H),
(0), (1), f(10).

3.295. dyaknua samana dopMmymnoi f(x) = x° + 3.
Haiigure f(-1), f(0,5), f(10).
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S, KMA

- DN W R

9 Puc. 35

y
3
3 \ 2/\
/1o
N -5 \3-2/,] 12384\«
A 1 23456 tu 2
-3

Puc. 34 Puc. 36

>

3.296. Ha pucynke 34 mso0OpakeH rpaui ABHUXKe-
HUA Typucrta us ropojga A B ropoxn B. Ilo rpadpury maii-
IUTe: a) KaKOM NyTh MPOIIeJ] TYPUCT 3a MEePBBIN Yac;
0) CKOJIBKO BpeMeHU JIJIUJIaCh OCTAHOBKA; B) CKOJIBKO
BpeMeHU OBL B IIyTU TYPHUCT, Koraa oH nportesa 10,5 Km;
I') KaKOH ITyTh MPOIIeJI TypucT 3a 4,5 4.

3.297. dyuknua y = f(x) BsamaHa rpaduKoOM
(puc. 35). Hanigure f(-5), f(-3), f(0), f(4).

3.298. ®dyurknua y = f(x) Bamama rpaduUKOM
(puc. 36). Hatigure: a) myaum QyHKIUHN; 0) IpU KaKUX
3HAUCHUAX apryMeHTa S3HaueHusd QYHKIUNUN IIOJOMKI-
TeJIbHBI; B) IIPU KAKUX 3HAUEHUAX apryMeHTa 3HaUeHUI
(DYHKIIMKM OTPUIIATEIbHBI.

3.299. Haiigure mynu QYHKIUH, 3aJaHHON (Qop-
MYJIOM:
a) f(x)=-3x+2;
0) f(x)=9—-4x.
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1) 2) 3) 4)

/j" ;oL y\o . \j/
\’\x 4>x X \/‘/ x

Puc. 37

3.300. Kakas us auanii (puc. 37) ABaserca nsoodpa-
sKeHHeM rpaduxa QyHKIun? O0bACHUTE CBOII OTBET.

. 1, 4 7 25
3.301. U3 gpodeir —; =; —; = BbIOEpPUTE Ty, KO-
I[p 8 b 5 b 16 b 36 p y’

TOPYIO HeJb3s MPEeACTABUTL B BHUAE KOHEUHOM JeCATUY-
HOI apo0m.

3.302. Borurure % yncyia 96 us % yucyaa 464.

3.303. T'oToBsicb K MOCTYILJIEHWUIO B YHUBEPCUTET,
a0uUTypueHT B IepBBLIA OeHb u3 42 3amady BEepHO pe-
mua 35, BO BTOPOIi JAeHb u3 54 3amgay — 42, a B TpeTuit
neHb u3 45 3agau — 36. Kakoil u3 Tpex aHell oKasaJcs
HaunboJee pe3yIbTaTUBHBIM?

3.304. Pemmure ypaBHEHUe
4(0,25x — 6) = 8(0,125x + 3).

3.305. BuimosHUTE AEUCTBUA W 3AIUIINUTE PE3YJIb-
TaT B CTaHJAPTHOM BUJE:

(2,5-10%):(3,2-107°).
3.306. Permrute HEpaBEHCTBO
(4x -3 +(Tx+1)? < (bx —4)(13x +1).
3.307. Tpu pgpyra peminid OTKPBITH PeKJaMHOe

areHTCTBO, /[JIA UYero IIOHAZOOMJICA IIePBOHAYAJIL-
HeIf kamnutaa B 24 000 p. Ilepswiii apyr BHec 45 %
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IepBOHAYAJIBHOrO Kamuraja, Bropoii — 3000 p., Tpe-
TUHA — BCIO OCTaBIIIYIOCS YacTh. /Ipy3bsl JOTrOBOPUJINCH
IeJINTh NPUOBLIbL IIPOIOPIIMOHAJBHO BHECEHHBIM CYM-
mam. Kakaa cymma ot mpubbeiam B 10 000 p. mocraner-
cA TpeTbeMy Apyry?

§ 20. JInuneitHasg PyHKIIUA U ee CBOMCTBA

3.308. Kakas m3 Touek A(-15;2); B(20;-3);
C(14; —99); D(10; —1) pacmososkeHa OJMKe K OCH
opauHaT?

3.309. Haiigure 3HaueHne BhIpaskeHus —2x + 1 mpu
x =-6; 0; 2.
3.310. Pemmure ypaBHeHUE 5 — 2(3x —4) = 4x — 3.

Perntenue pasiuuHBIX 3ajau Ha OIIpeaesieHNe 3aBU-
CHUMOCTEH Me:KIy BeJUUYNHAMU IPUBOAUT K (PYHK-
IUAM OJHOT'O M TOTO JKe BHUIA.

Paccmorpum samaum. 1) Eciiu Tenmo aBu:KeTcsa IIps-
MOJIMHEITHO M PaBHOMEPHO CO CKOPOCTHIO U M HAXOIHUT-
csA Ha PACCTOAHUM S, OT TOUKU A, TO paccTosgHUEe, HA
KOTOPOM OHO OyZeT uepe3 BpeMs ¢ OT 9TOW TOUKHU, PaB-
HO $S(t) = s, + vt. Hanpuwmep, ecau s, =5, a v =3, To
s(t) = 5+ 3t.

2) Eciu OMaT/IOHHUCT IIPOXOAUT AUCTAHIIUIO B 5 KM,
a 3a KaKIbIii HEBEPHBLIN BBICTPEJ €My HIPUXOIUTCS
O0e:xkatrs emre 150 M, TO IyTh S, KOTOPBINT €My IIPUAETCA
mpouTu, paBeH s(n)=95000+150-n, rme n — KoJwm-
YeCTBO HEBEPHBIX BLICTPEJIOB.

3) Ecam kapra wumeer wmacmiTab m, TO paccTodA-

HUEe MeXXIy oO0BbeKTaMUu Ha MeCTHOCTH L W paccTos-

HUe Ha Kapre [ cBasaHbl 3aBucuMocTbio L(l) = 1.
m

Hanpumep, ecou macmmradb kaptel m = 1:100000, To
L(l) =100000 - .
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DyHKIIUY B KaKIOM U3 PACCMOTPEHHBIX CJIydYa-
€B MOXKHO BBIpAsuTh o0mieir dopmysonn y=kx+b, rae
X — 3HAUeHWe apryMeHTa, y — 3HaueHme QpyHKIuH, a
k 1 b — HeKOoTOpbIe YHCJIA.

Onpenenenue

dyaknua Buma y=kx+b, roe kB u

b — HeKOTOpBIe UUCJa, & X U iy — IepeMeHHbIe, Ha-
3bIBAETCA JUHEHMHON (PyHKIIME.

Hanpumep, TUHENHBIMU ABJAIOTCA QPYHKITUU:
a) y=5x+3; k=5, b=3;

— 1. 6. p=_1 p__¢
0) y = g X 6; k 5 b 6;

B)y=4x; k=4, b=0;

ny=8, k=0, b=8.

Hna noboit JUHEHHOW QYHKIIUM MOYKHO HaWM-
TH ee 3HAUeHWe II0 3aJaHHOMY 3HAUEHUI0 apryMeH-
Ta ¥ 3HAUYEHME apryMeHTa MO 3aJaHHOMY 3HAYEHUIO
QpyHKIUA.

Jg Toro 4ToO0bI HAlTH 3HAUYEeHNEe (PYHKIIUHU IO 3a-
OJaHHOMY 3HAYEeHHUIO apryMeHTa, HysKHO:

@ Hassate ¢QyHENuo u | Halizure 3HaueHHe JHHEWHONR
apTryMeHT. dyarmuu y=6x —2 mpum 3Ha-
® B ¢opmysy GyHKmuu | YeHUH apryMeHTa X = -3.
BMecTo aprymenrta mogcta- | O ®@yurmua — y = 6x — 2, ap-
BUTH €ro 3HAUeHUe. TYMEHT — X.

@ 3maueHme apryMeHTa Xx=-3
noxctaBuM B (opmyny (QyH-
Knuu y=6x—-2 ©u DOJyduM
y=6-(-3)-2=-20.

SHauenue GQyHKIUU Y=06x—2
IIpy 3HAYEHUU apryMeHTa X =—3
pasuo —20.
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s Toro 4yroObI HAWTH 3HAYEHHE APryMeHTa II0
3aJaHHOMY 3HAYEHUI0 (DYHKIUU, HYKHO:

O HassaTb (QYHKIIAIO U apry-
MEHT.

®@ B @opmyny QyHKIUHU IIOA-
CTaBUTH ee 3HAUEHUE.

® PemuTh MOJy4YEeHHOE JIK-
HellHOe ypaBHeHUe.

HatiguTe 3HaueHme apryMeH-
Ta, IPU KOTOPOM S3HAUEHUEe
dyurnuu y=8x — 3 pasuo 1.
O dysrknmua — y=8x-3,
apryMeHT — X.

@ 3unaueHme (PYHKIUH, paB-
HOe 1, moacTaBUM B (hopMyJIy
dyarnuu y=8x—-3 u moxay-
yuM ypaBHeHHe 1 =8x — 3.

® Pemum auHeiiHoe ypaBHe-
Hue: 1=8x-3; -8x=-3-1;
-8x=-4; x=0,5.

dyurnusa y=8x—3 npuHU-
MaeT 3HauveHWe, paBHOe 1,
mpu x =0,5.

CeoucTBa NIMHENHOU hYHKLUN

O6nacTb onpeaeneHnss IMHENHOM PYHKLUK

O6J1acThIO OIIpeesIeHus JIMHeH-
HOI (pyHKIUU y = kx + b aBiaderca

MHOMECTBO BCEX YMCeJI.

D(y): Bce umcia

Hanpuwmep, dyarnusa y=8x—1 — juneiinaa. Ilo-

CRKROJIBKY BBIPpaKeHue,

3ajarinee (PyHKIHIIO,

nmMeerT

CMBICJI TIPU JIIOOBIX B3HAYEHMAX apryMeHTa, TO ee 00-
JIACThH OIIPeAeJIeHUSI — MHOMKECTBO BCEX UMCE.JI.

MHOXeCTBO 3Ha4YeHU NIMHENHON PYHKUUMU

PaccmoTpum JauHelHYI0 (PyHK-
nuio npu k#0. B aTom ciyuae ne-
peMeHHasA I MOXKeT NIPUHUMATh

IIpu £#0
E(y): Bce uncaa

J000e 3HaueHue, 3HAYUT, MHO-
JKeCTBOM 3HAUEHUU JUHeNHOU (PYHKIUUW Yy =Ekx+b aB-
JIsieTcA MHOMKECTBO Bcex umuces. E(y): Bce umcia.
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IIpu k=0 monyuum y=>b mpu JiroboM TIpu k=0
3HaueHMM x. B sTOM ciayduae MHOKeCT- E(y) = {b}
BO 3HAUEHUU JUHENHONU (QYHKIIUU CO-
CTOUT W3 eAWHCTBEHHOTO uucja, paBHoro b. E(y)={b}.

Hanpumep, MHOKeCTBOM 3HaUeHUI JUHEMHOU (HyHK-
nuu y=-2x+1 ABideTca MHOKeCTBO Bcex uucey. A
MHOKECTBO 3HAUEeHWH JUWHeWHON (GyHKIuum y=15 co-
CTOUT M3 eAWHCTBeHHOro uucia 15, T.e. E(y)={15}.

Hynu nuHenHon cyHKUMK

Haiinem Te 3HaueHUs apryMeHTa, IIPU KOTOPBIX 3HA-
yeHUA (PYHKIUU PaBHBI HYJIO, T. €. PEIIUM ypaBHEHUeE
kx+b=0.

IIpu k # 0 momyuum x = —% — HYJb (DYHKIUHA.

IIpu k=0 u b#0 ypaBuenue 0:x+b=0 He umeer
KOpHel, 3HAUUT, JINHeHad (QYyHKIIUA He UMeeT HYJIeH.

IIpu k=0 u b=0 xopuem ypaBHeHusa 0+ x +0=0 as-
JseTrcsa Jirboe Yncyo, 3HAYUT, HYJIAMU JUHENHOU (hYyHK-
MUY ABJAIOTCSA BCe YMCJAa.

IIpu k#0 x = —% — HYJb QYHKIIUU.

IIpu k=0 u b # 0 HyJNE] HeT.

IIpu k=0 u b=0 Bce uncaa — HyJIn QYHKINU.

IIpumep 1. Hatigure Hyau JUHENHON (QDYHKIIUU:

a) y=4x+1; 0) y =-95; B) y=0.

Peuirenue. YToObI HaWITH HYJIN (PYHKIIUMN, HYKHO Hall-
TU 3BHAUEHU I apryMeHTa X, IIPU KOTOPBIX 3HAUeHUA (PYHK-
IUYW PaBHBI HYJIIO, T. €. PEIIUTH JINHENHOEe ypaBHEHUe.

a)4x+1=0; 4x=-1; x=-0,25 — HYIb QPYHKIIUH;

0)y=-5y=0-x-50-x-5=0;0x=5—ypasHe-
HUe He UMeeT KOPHel, 3HaUUT, QyHKIINA He UMeeT HYyJel;
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B)y=0; y=0-x+0; 0-x+0=0 — BepHO 1Ipu JI0-
0oM 3HAUEHUW apryMeHTa, HYJIAMU (DYHKIIUU SBJISIOT-
cA Bce YwucJia.

[MonoxuTernbHble U oTpUuaTenbHble 3HA4YEeHUS
NIMHENHOWN PYHKLMN

Haiigem Te 3HaueHUA apryMeHTa, IIPU KOTOPHIX (hyHK-
nuda y=kx+b npuHUMaeT MOJOMKUTEJbHbIE U OTPHUILA-
TeJIbHbIE 3HAUEHUA, T. €. PeIlIuM HepaBeHcTBaA kx +b > 0
u kx+b<0.

PaccmoTpum perieHue Hepa-
BerucTBa kx+b>0. Ilpu k>0

Ecau k£ > 0, To:

b.

nmoayuum: kx+b>0, kx>-b, |Y >0 mpu x > 5
b b
x>—ﬁ, T.e. y > 0 mpu x>—E. y <0 pu x<—%
IIpu £ <0 umeem kx +b >0,

kx > —b. O0e yacTu II0JIyYeHHOT'O
HepaBeHCTBA [euM Ha oTpuia- | Beau k<0, To:

b
TeJIbHOE UUCJI0, TOrAa X < —%, y >0 mpu x < =58

b

T.e.y>0npnx<—%. y<0npnx>—%

IIpu k=0 mnosyuaem Hepa-
BeuctBo Ox+b>0, b>0, T.e.
y>0, ecmu b> 0. Ecau k=0, To:

AmajormyHo paccMaTpuBa- y >0 upu b > 0;
IOTCA  DEIIHH:A HePAaBEHCTBA | < () py < 0
kx+b<O0.

Ilpumep 2. Halimute, Ipy KakKuWX 3HAUYEHUAX apry-
MeHTa QyHKIUA Yy = 6x — 9 mpuHUMaeT oTpuIaTeIbHbIE
3HAUEHUA.

Peuwenue. Penitum HepaBescTBo 6x — 9 < 0: 6x— 9 <0,
6x <9, x <1,5. ®dyurnua y=6x —9 npuHUMaAET OTPU-
ImaTeJbHbIe 3HaUeHusA mpu x < 1,5.
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Mpacdhmk nuHenHon cpyHKLUUMU

CocraBuM TabJIHUILY

3HAUeHUU JIU-

Y4

HeHON QYHKOUM Y =3Xx+2, COOTBET- g_ [
CTBYIOIIMX HEKOTOPBLIM 3HAUEHUAM apry- 7 |
MeHTa. 6 |
51—
x -2 -1 0 1 2 VAN
31/ 1 1
y 4 -1 2 5 8 2 : :

HOCTpOI/IM TOYKH, KOOpAMHATBI KOTO-

PBhIX PaBHBLI COOTBETCTBEHHO 3HAYECHUIM | 9
aprymenra (abciucca) u 3HaUeHUAM (PyHK- ! -3

nuu (opauHaATa). 3aMEeTUM, YTO IIOCTPO-
€HHbIe TOYKM pPAacCIoJIaraloTCAd Ha OJHOM
npamoii. IIposegem ee (puc. 38).

I'papuxom auHeltHOM QyHKIMHT
SAIBJISIETCS MpsaAMasd.

Tax xak rpauk JUHEHHON (PYHKIUM eCTh IpsaMasd,
TO OJIS ee IIOCTPOEHHUS JOCTATOUHO HAWTU ABE TOUKM,
yepe3 KOTOPbIe MPOXOAUT IIPAMAas.

Ona Toro dYTOOBI IIOCTPOUTH TpadUK JIUHEWHOM

QYHKIUU, HYKHO:

O BwIGpaTh gBa IPOU3BOJIb-
HBIX 3HAUEHWUA apryMeHTa X,
u X,.

@ HafiTu CcOOTBETCTBYIOIINE
UM 3HAUeHUsA (QYHKIUHU Y, U
Ya-

® IlocTpoOUTh TOYKH C KOOP-
AuHaraMu (X35 Yq) 1 (X5 Yo).

ITocTpoiiTe rpaduk GyHKIIUU
y=-2x+3.

O x,=-1; x,=3.
@ y,=-2-(-1)+3=5;
y,=—2:3+3=-3.

® IlocTpomM Ha KOOpIMHAT-
HOU IJIOCKOCTH TOYKU C KOOP-
nuuaatamu (—1; 5) u (3; —3).
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@ TIposectu uepes atu Touku | @ IIpoBemeM dYepes IOJIydYeH-
IPAMYIO. HBI€ TOUKHU OpAMYyo (puc. 39).

MleomeTpuyecknm cmbicn ymcen k n b
B hopmyne y=kx+b

IlocTpoum rpadukr pyurnuu y = 2x — 3.

1. BeiOepem aBa IIPOM3BOJILHBIX 3HAYEHUS apryMeH-
Ta, HaIpuMep X; =—1 u x, = 2.

2. HaiigeM cOOTBeTCTBYIOIIIE MM 3HAUeHUS (PYHK-
muu: Yy, =2°(-1)-3=-5my,=2-2-3=1.

IlonyuenHble pe3yabTaThl MOXKHO TIPEACTABUTH B
BUAe TAOJIUIIHI.

UA X -1 2

4

3 -5

2

o= 3. ITocTpouM TOUKH ¢ KOOpAMHATAMU
_llo 1/ 2 3x (_1; _5) n (2; 1)'

| 4. TIpoBefieM uepe3 3TU TOUKU IPAMYIO

| ¥ g (puc. 40).

'/} -4 YV nuHeiHOW QYHKINHN y=2x — 3 4uc-

—1P g0 k=2 >0, uyucno b =-3. Bamerum, 4TO

—6

mpsaMasi, ABJIAINAasacsa rpaduKoM JaHHON
Puc. 40 GyHKINN, 00pasyeT C MIOJOKUTEIbLHBIM
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HampaBJieHEM OCU aOCIIMCC OCTPBIA YIOJl M IepeceKaeT
ochk opauHat B Touke (0; —3).

IlocTtpoum rpadpur ¢pyurnuu y=-4x + 2. CocraBum
TabJUIy 3HaUeHUII (PDYHKI[UM, COOTBETCTBYIOIINX IBYM
MIPOU3BOJIBHBIM 3HAUEHUAM apryMeHTa.

y
x -1 1 —16
]
y 6 —2 1\ 14
1 \t3
IlocTpouM TOUKM ¢ KoopAmHATAMU I9
(-1; 6) u (1; —2) u TpoBezeM Uepe3 dTHU 11 h
TOuKU mpAMyIo (puc. 41). 5 10|\l 4 3=
Hna ¢ysrnuun y=-4x+2 yucio IPY
kE=-4<0, a b=2. Ilpamasa, apasmoiia- -3
dAcd rpapuKoM JaHHOI (PYyHKIIIM, oOpa- :‘;
3yeT C MOJIOKUTEJbHBIM HallpaBJIEHUEM

ocu alOcIucC TYIION YroJl 1 IepeceKaeT Puc. 41
ock opauHat B Touke (0; 2).

ITocTpoum rpadpux GyHKIUU Yy =—5. )
Hna nmamsont ¢yHKIuu uwnciao k=0, L )
ypcao b =-5. Tax kaxk k=0, To 3Haue- -2 -1} 1 2 3x
HUS (PYHKIIUM PaBHBI —5 mIpu J0O0M -2

3HaueHUU aprymeHnTa. ['padpuxom GpyHK-
AU ABJSAETCA MpsMasi, mapaJijebHasd
ocu abCIUCC U IMPOXOAAIIAA Yepe3 ToU-
Ky (0; —5) (puc. 42). Puc. 42

-5

Onpenenenue | gy .., £ gagpiaercs YIJIOBBIM KO03(-

(puIIeHTOM NPAMOI, ABJIAIOINENCca rpapuKoM pyHK-
nuu y=kx +b.

IIo yrioBomy KOs((pUIIMEHTY £ MOYKHO ONpPeneUTh
yTOJI HaKJIOHA IIpsaMo# K ocu Ox.

Yucyo b — opauHATa TOYKM IIepeceueHus MPSIMOU C
OCBhIO OpAMHAT.
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B obmiem cayuae pia pyHKIUHT Yy = kx + b:

1. Ecoiz k > 0, To mpamasa o0pasyeT ¢ HOJIOKUTEJIb-
HBIM HanpasjieHueM ocu Ox ocTpbIil yroa (puc. 43).

2. Ecin k<0, To mpamMas ob6pasyeT C IIOJOKUTEJIb-
HBIM HanpasjeHueMm ocu Ox tymou yroJ (puc. 44).

3. Eciim k=0, To mpsamasa mapajaiaeabHa ocu Ox

(puc. 45).
Yy Yy YA
b b
(o) x x o x
b
Puc. 43 Puc. 44 Puc. 45

B3aumHoe pacnonoxeHue rpathmkoB JIMHEWHbIX
byHKumMn y=kx+b, n y=k,x+b,

Paccmorpum (pyHKIIUN

b y=2x+1
y=2x+1uy=2x-3.
Hna dysrnmuu y=2x+1
cOCTaBUM TaOJIUITYy 3HAUECHUIA.
N 1 5 4 y=2x—-+3
y -1 5

/234565

HOna ¢ysRIuun y=2x -3
COCTaBUM TaOJUILy 3HAUCHUIA.

x ) 3
y -7 3
IlocTpouM B ORHOI cHCTeMe Puc. 46

KoopauHaT rpaduku GyHKmul y=2x+1 u y=2x-3
(puc. 46). 3ameTum, UTO y OTUX (PYHKIIUHA YIJIOBBIE
Koa(dumumentsr paBHbBl (B, =ky,=2), a b, #b,. Ilpa-
Mble, ABJAIONIMEcsa rpaduramMm QyHKIui y=2x+1 u
Yy = 2x — 3, apaJyieJIbHBbI.
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B oOmem cayuyae gpna GyHRKODUd y=~kx+b, u
y=~Fkyx+b,:

1. Ecau yrnoBble KOa(pUIMEHTHI JUHENHBIX (QYHK-
nuit paBHBI kB, =k,, a b; #b,, TO IpsAMbBIe TTapaJjaeabHbI
(puc. 47).

2. Ecam yryioBble KOa((PUITUEHTHI JUHEHHBIX (DYHK-
IIUH He PaBHBI kB, # k,, TO IPAMBIE IIepeceKkaroTcs (puc. 48).

3. Ecau yrioBble KOa(PUITUEHTHI JUHENHBIX (DYHK-
nuit paBHBI kB, =k, u b, =b,, TO IpAMBIe COBIAJAIOT
(puc. 49).

Puc. 48 Puc. 49
@ Omnpenesienue JUHEHHON (PyHKIIUU
1. Onipenenure, Kakue ud yHk- | a) P(a)=4a — JuHeliHasd

UM ABIAIOTCA JUHEHHBIMM:
a) 3aBHCUMOCTBL IlepumeTrpa P
KBaZpara OT OJUHBI ero CTO-
DPOHEI a;

0) 3aBHUCHUMOCTH 0o0beMa V Ky-
0a OoT AJUHLI ero pedpa x;

B) 3aBHCUMOCTDH ILJIOMIAmU S
OPAMOYTOJbHUKA C U3MEPEHU-
amMu 8 U X OT X.

dbyarmua Buga y=~kx+b, rue
k=4, b=0;

6) dyarnua V(x)=x® #e as-
JsdeTcsa JUHEHNHOM, TaK Kak
COJIEP/KUT IIEPEeMEeHHYI0 X B
TPeThel CTeIleH!’;

B) S(x)=8x — suHeliHada
dyHKIUA BUga y=~kx+b, rue
k=8, b=0.

2. Onpegenure, Kakue u3 PyHK-
N ABIAAIOTCA JUHEHMHBIMMN:

a) y=2x+5;

a) Dyurnua y=2x+5 nau-
HellHasdg, TaK KaK HUMeeT BUJ
y=kx+b, rne k=2, b=5.
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6) y="2-6;
x

B) y=12x*+7;

r) y=16x;

m) y=6—x;

e)y=12.

0) ®yHKIUA Y = 2 6 He aB-
x

JsdeTcsa JIUHENHOM, TaK Kak
COIEP:KUT IeHCcTBUE IeJIeHUs
Ha IIepeMeHHYIO X.

B) ®@yurnua y=12x*+7 He
ABJseTCa JUHEMHOM, TaK KaK
COIEPIKUT IIePeMEeHHYI0 X BO
BTOPO CTeleHM!.

r) Oyurnua y=16x jguHen-
Hasg, TakKk KakK MKMeeT BUJ
y=kx+b, rme k=16, b=0.

n) ®yarnua y=6-x Jau-
HeliHasdA, TaK KaK HMMeeT BU/I
y=kx+b, rme k=-1, b=6.

e) Pyurnua y = 12 nuHeliHad,
Tak KakK uMeeT Buj y =kx +0b,
roe k=0, b=12.

3. dyHKIUA 3aKaHa PopMyIoii
f(x)=-3x + 2. Haligure 3Haue-
Hre (QYHKIUU OpU 3HAUEHUU
aprymMeHTra, paBHOM:

a) 3; 6) —-1; B) 0; 1) 5,2.

a) f(83)=-3-3+2=-T;

0) f(-1)=-3-(-1)+2=5;

B) f(0)=-3:0+2=2;

r) f(5,2)=-83+:5,2+2=-13,6.

4. yHKIUA 3agaHa (POPMYJI0i
y=95—8x. Halinure 3HaueHUE
apryMeHTa, TP KOTOPOM 3HAa-
yeHUe (DYHKIIUU PaBHO:
a)-11; 06)0; B) 3.

a) 5—-8x=-11; -8x=-16;
x=2;
6) 5—-8x=0; -8x =-5;

)
x=—3
8
B) 5—-8x=3; -8x=-2;
x=1
4

CroiicTBa TUHEWHOH (PyHKIIUHN

5. Hatigure obacTh onpegesie-
HIUSA ¥ MHOYKECTBO 3HAaUeHUN
JUHeHON (PYHKIIUN:

a) y=4x+5;

0) y=—6.

a) Pyurnua y=4x+5 nu-
HeliHas, ee 00JacTh oOIIpene-
aeausa D(y) — MHOKeCTBO
Bcex umces. Tak Kaxk A4
mamHon (Qyarnuu k=4#0,
TO €ee MHOYKeCTBO 3HAUeHUH
E(y) — MHOKeCTBO BCeX UHCeI.
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0) Pyuruua y=-6 auHeH-
Has, ee o00JIaCThb oOIpenese-
HuA D(y) — MHOKECTBO BCEX
ynces. Taxk Kaxk g JaHHOU
dyuxnuu k=0, TO ee MHO-
JKeCTBO 3HAYEHUI COCTOUT U3
€IMHCTBEHHOT'0 YMCJa, PABHO-
ro —6, r. e. E(y) = {-6}.

6. Haiinure Hyu QYHKIIUN:
a) y=2x—-15;
0) y="7-8x.

a) Pemmtum ypaBHeHUe:
2x-15=0; 2x=15; x="7,6 —
HYJb QYHKIIUN.

06) Pemum ypaBHeHUeE:
7T—-8x=0; 8x=-7; x=
HYJb QYHKIIUN.

7
8

7. Hafigure, mpu Kakux 3Ha-
YeHUSAX apryMeHTa (PyHKI[UAA:
a) y=3— X IPUHUMAET II0JO-
JKUTeJIbHbIE 3HAUCHUS;

06) y=1,2x+ 6 mpuHUMAaET OT-
pulaTeIbHbIe 3HAUEHUA.

a) Pemum nepaBeHCTBO:
3—x>0; —-x > -3; x < 3.
DyHKRIUA Yy =3 — X OIpUHUMA-
eT TOJIOKUTEJIbHbIe 3HAUCHUS
opu x < 3.

6) Pemrum HEepaBeHCTBO:
1,2x+6 <0;1,2x <-6; x <-5.

dyarnua y=1,2x + 6 npuHU-
MaeT OTpUIlaTeJIbHbIe 3Haue-
HuA mpu x < —H.

I'padur aunei

HOW (PyHKIIMU

8. Onpepenure, mpuHaajIe-
sKut au Touka M(—1; 5) rpa-
UKy JHUHEWHON (PyHKIUU
y=2x-3.

ITogcraBuMm B Qopmyay y=
=2x — 3 3HaAUeHHe apryMeHTa
x =-1 u HalieM COOTBETCTBY-
olee 3HaUeHHe (QYHKI[UN:
y=2-(-1)-3=-5, 000 He cOB-
majaeT ¢ OPAMHATON TaHHOU
Touku M(-1; 5), 3HauuT, TOU-
Ka He IPUHAIJIEKUT rpadury.
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9. IlocTpoiiTe rpaduK QYHK-
ouu y=—x+ 3.

|
|
2
I
| o .
-9 -1 _1_2__ ‘1\\535
-2
Puc. 50

O BuifepeM fABa 3HAYCHUS
apryMeHTa, HaOpuMep X; =—2
u x,=4.

@ HaiizeM COOTBETCTBYIO-
e UM 3HAYeHUA QYyHKIIUN:
y=—1:(-2)+3=5mu
y,=-1-4+3=-1.
ITonyuennnie pesyabTaThl 3a-
OuIieM B TabJauILy.

x -2 4
y 5 -1

® IlocTpouM TOYKH C KOOp-
nuaatamu (—2; 5) u (4; —1).
@ TIIpoBemeM uepe3 BTH TOU-
Ku npamyio (puc. 50).

I'eomeTpuuyecKuii CMBICI YHCEJI

k u b B dopmyne y=kx+b

10. Ompepenure, rpadur Ka-
KoU m3 pyHKOUH: y=-3x —4;
y=2x+4; y=4; y=-2x+4;

y=—-4x+2 — wus3o0pakeH Ha
pucynke 51.
YA
\6
4
3
2
1 o N
211 2\3 45x
Puc. 51

T'papurx ¢yuxmum, wusobdpa-
JKeHHBIM Ha pucyHKe 5l,
COCTaBJIAET TYIOH Yroa ¢
MMOJIOKUTEJIbHBIM  HallpaBJie-
HHMeM ocu abcrmucc. 3HAUUT,
YIJIOBOM KO3(MMUIIUEHT NIPs-
Mot orpunarenbubiit (k < 0).
T'padpux (yuHrmum nepecera-
eT OCh OpAUHAT B TOYKE C Op-
nuHaToir 4, T. e. y MCKOMOI
dyuxunuu b=4. N3 npenpno-

JKeHHBIX  (YHKIUHA  BbIOE-
peM GYHKIINIO, y KOTOPOIi
E<0ub=4.

Ha pucymke msobpaskeH rpa-
bux dysrnum y=—-2x +4.
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Bzaumuoe pacmosiosxeHnune rpadukoB JUHEHHBIX (QyHKIW
y=kx+b, my=~k,x+b,

11. OmpezmesniiTe  B3aMMHOE
PAcCIOJIOKeHNEe IIPAMBIX —
rpauKOB JIMHENHBIX (PYHK-
U, He BBIIOJHAA UX II0-
CTPOEHUA:

a)y=x-6uy=49x;

) y=xuy=x+8;
B)y=1,5x+5uy=9;
ry=56—-Txuy="7x;
ny=0,1xuy=0,2x+0,1.

a) k=1, k,=49, k, #k,, 3Ha-
YUT, OPAMBIE IIePeceKaroTcs;
0) k=1, ky=1, b;=0, b,=8,
k,=Fk,, a by #b,, 3HAUUT, TIpS-
MbIe TapaJjieIbHbI;

B) By =1,5, k=0, k, #k,, 3Ha-
YUT, OPAMBIe IIePeceKaroTcsd;
r) k,=-7, ky=1, k; #k,, 3Ha-
YHUT, OPAMBIe II€PECEeKaITCH;
mk,=0,1,k,=0,2,k, #k,, 3Ha-
YUT, OPAMBIE II€PEeCeKaTCd.

0 1. Eciu dyuknua 3agana ¢GopMysioi y = kx + b, To BepHO Jiu,
uyTO ee rpapuKoM MOKeT ObITh Jifo0asd IpsaMas HAa KOOPAU-

HaATHOH ILJIOCKOCTH?

2. Beerma gu npamasa y=kx + b mepecekaeT obe ocu KOOp-

auHAT?

3. BepHo Ju, uTO 3HAUeHUA (PyHKHuUM y=3x+ 1 myia Bcex
3HAUEHUI apryMeHTa MOJIOKUTENbHEI, a 3HAUCHUA (PYHKI[MN
y=-3x—1 nna Bcex 3HAUEHUI apryMeHTa OTPUIATEIbHBI?

_ @ _

3.311. Ompenenure, Kakue U3 (PYHKIUN ABJISIOTCS
JUHENHBIMU: a) 3aBUCUMOCTh IJUHBI OKPYsKHOCTH C OT
IJIUHBI ee paguyca r; 0) 3aBUCHMMOCTD IJIOIIAAU KBaj-
para S OT AJUHBI €r0 CTOPOHBI @; B) 3aBUCUMOCTD ITPO-
usBegeHusa P nByx umces 7 u X OT X.

3.312. U3 paHHBIX (pYHKIMII BHIOEPUTE JUHEHHbIE:

a) y=%+1;

B) y = x*+ 3x;

0) y=3x+1;
r)y=3-x.

HazoBure uncna k u b n1jaa auHeHHBIX (PYHKITHAH.
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3.313. U3 mamubIx (PYHKIUIA BeIOEpUTE Ty, KOTOpas
He SABJIAETCA JUHEHOM:

a) y=100; 6)y— +1; B)y———l
IIpuBenuTe IPUMEPHI RaRHx-JIHGO JINHENHBIX (I)yHRLLI/IfI.

3.314. IlpunywmaiiTe nBa nmpumepa JUHENHBIX (DYHK-
Ui, AJId KOTOPBIX: a) umcja B 1 b IpOTUBOMIOJIOMKHBI;
0) umcyo k B Tpu pasa Oosblie umciaa b.

3.315. dyurnua 3samaHa Qopmyaonn y=-2x—12.
Haiigute 3HaueHre (PYHKIWHK IIPU 3HAUYEHUU apryMeH-
Ta, paBHOM: a) —1; 6) 0; B) 4,5.

3.316. Haiimure, mpu KaKoOM 3HAYEHHUN apryMeHTa
3HaueHre GpyHKIUHU y = 13 — 5x paBHo: a) —2; 6) 0; B) 13.

3.317. ®dyuknua 3amana Gopmymon f(x)=5x—17.
Onpenpeanrte: a) 3HaueHre (PDYHKIIUU NPU 3HAUCHUU ap-
r'yMeHTa, paBHOM 2; 0) 3HaUeHUe apryMeHTa, IIpu KOTO-
poM 3HaueHMe (PYHKIIMK PaBHO 3.

3.318. HaiiguTe o0JsacTh ompenesieHus M MHOMKeCT-
BO 3HAUEHUU JUHENHON (PDYHKIINU:

a) y=3x+4; 0) y=5—-Tx;
B) Yy =4x; r) y=-9.
3.319. Haiigure Hy1b (PYHKIIWN:
a) f(x)=9x - 1; 0) f(x) = —6x;
B) f(x)=0,1 — 2x; 1) f(x) = —x 12.

3.320. IlpuBemgure mpumep JIHHeHHOI‘/’I GyHKIIIU:

a) He MMeIoIIell HyJel;
0) HyJIAMU KOTOPOU SABJISIOTCS BCE YMCJA.

3.321. N3BecTHO, UTO HYyJeM JHUHEHHOH (PYHKIIUHI
ABJaseTca uuciyio 7,1. OnpeneanTe KOOPAUHATHI TOUKU
nepeceueHnd rpamKa 9Tol (DyHKIIUM C OChIO abcCITucC.

3.322. Mana ¢yurmua y=4x-4. He BbImosHAs
MIOCTPOEHUSA, HAAUTE KOOPAUHATHI TOUEK IIepecedeHms
rpaduka QyHKIIUU C OCAMH KOOPIUHAT.
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3.323. He BuInOJIHAA TTOCTPOeHUA IrpaduKa PyHKIITNT
f(x) =—-3x + 4, marigure: a) f(-2,3); 0) 3HaAUEHNE apryMeH-
Ta, IPU KOTOPOM 3HaueHUe (pYHKIIMM PaBHO —3,5; B) KO-
OpPOWHATHI €T0 TOUEK IIepecedeHusi ¢ OCAMU KOOpPIAUHAT.

3.324. na ¢dysrnuu y=-4x+9 Haligure: a) HYJIb
(yukmuu; 0) 3HaUEHUS apryMeHTa, IIPU KOTOPBIX (hyHK-
U IPUHUMAET TOJOMKUTEIbHbIe 3HAUCHU .

3.325. Ilpu KaKWX 3HAUEHUSAX apryMeHTa (PpyHKIIUS
Yy = f(x) mpuHUMAaeT oTpUIlaTeJIbHbIE 3HAUCHUS:

a) f(x) = Tx; 6) f(x) =6 — 3x;
B) f(x) = %— 123 r) f(x) =-8?

3.326. IlpuBeguTe nmpuMep JUHEHHON (PYHKIIUU, KO-
TOpasi MIPUHUMAET II0JIOKUTEIbHbIe 3HAUEHUS AJIA BCEX
3HAUEHUM apryMeHTa.

3.327. Mana ¢pyHKnuA y=3—4x. Bbisgcuure, npu-
Haajexxat au Touku A, B u C rpaduKky GyHKIIUU, eCJIr
A(0; -1); B(-2; -5); C (b; —17).

3.328. dyuknua s3amaHa Gopmyion f(x)=-4,2x —
- 3,8. Onpeneaute, Kakasd U3 TOUEK NPUHAMJIEIKUT I'pa-
bury nanHON (PYHKIIMU:

a) M(1; 0,4); 6) P(6; —29); B) T(=5; —16,2).

3.329. BeiOepuTe (QyHKIMIO, rpaduK KOTOPOIl MIpo-
XOIUT Uepes3 HavaJI0 KOOPAWHAT:

a) f(x)=2x-1; 0) f(x)=
B) f(x) = —2%; ) o) =T.

3.330. Ilpamasa mpoxXoAUT Uepe3 HAUAJIO KOOPAMHAT

x—3

.
’

W TOUKY (%, 7 ) Bribepute ypaBHEeHHE COOTBETCTBYIO-

el IIPsIMOIi:

a)y:%x; 0) y="Tx+1; B)y:ﬁx;

r) y=14x; o) y=3,5x—"1.
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3.331. B ogHoOii cumcremMe KOOPAMHAT IIOCTPOMTE
rpaduKu JUHEHHBIX GyHKIUA y=3x-1; y=—x+4;
6 —x

2

3.332. Iloctpoiite rpadpur pyHxnum y=2x —4. Ilo

rpapuky (PyHKIIUU OIpeaeJInTe:

; Yy=—0.

y=%c+2; y=3—-4x; y =

a) sHaueHue (pyHKIUU OIpu X =—1;
0) sHaueHWEe apryMeHTa IIpha Yy = —2.

3.333. Ompenenute, Kaxkad U3 OPAMBIX Y =4x+2;
y= %; Y =2 OpoxomuT uepe3 HayaJio KoopauHaT. Ilo-

cTpoiitTe aTy npamyio. Ilonb3ysck rpaduKkoM, HanuguTe,
Ipu KaKUX 3HAUEHUSAX apryMeHTa COOTBETCTBYIOIIASA
(pYyHKIUA IPpUHUMAET OTPUIlaTeJbHbIe 3HAUEHU .

3.334. IlocTpoiiTe rpad@uKuM JTUHEHHBIX QYHKINI

8- 3x . Vraxxure

y=5-2x; y=0,25x-5; y=—4x; y =
byuKIIUNU, TPadUKU KOTOPHIX COCTABJSAIOT TYIION YTOJI
¢ TOJIOXKUTEJIbHBIM HaIpaBJieHreM ocu adciucc. Mok-
HO JIX Ha3BaTh TaKue (DyHKIUU, He BBINIOJIHAA IIOCTPOe-
HUA X rpauros?

3.335. YUemy paBeH yIJIoBOI KO3(D(PUITMEHT HPSIMOIA:
a)y=—x+3; 0) y=x+ 3;
B)y:§+3; r) y=-8?

Bribepute mnpAMBIe, COCTABJIAIONINE OCTPBIA YTIOJI
C TIOJIOKWTEJbHBIM HalpaBjeHueM ocu abcrucc. Ilo-
CTpoliTe rpaUKU dTUX NPAMBIX.

3.336. U3 pyurknuit y=4x—-1; y=4—-x; y=—4x+2;
y=—x—4 BbIOepuTe Ty, rpaduK KOTOPOIl HepeceKaeT
och opaumHAT B TouKe ¢ opguHaroir 4. IlocTtpoiiTe rpa-
¢ukr sroit pyHKIUHU. Ilonb3ysck rpapmuxkomM, HanguTe,
Ipy KaKWX 3HAUEHUAX aprymMeHTa (GyHKIUSA OPUHUMA-
eT II0JIO}KUTEeJIbHbIEe 3HAUEeHU.
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<

1) 2)

N WH/ Ot 1 0 ©

0
—9-8-7-6-5-4-3-2 [, 1N12 845 67 8~ x
3)

4)

=7
-8
-9 5)

Puc. 52

3.337. Ha pucynke 52 msobpaskeHbl rpadpuku GyHK-
IIUH:
a) y=—6; 6)y:—g+4; B) y:7129i1+9;
r) y=3x—2,5; n) y=—x.

YcTaHOBUTE COOTBETCTBUE MeEKIYy (hopMyaaMu (PyHK-
oU 1 uX rpauKaMu.

3.338. IlpupgymaiiTe 1Mo nABa IIpuMepa JUHEHHBIX
(byurmuii, rpadpuKm KOTOPBIX: a) COCTABJISAIOT OCTPBINA
YTOJI C MOJOKUTEJbHBIM HaIpaBJIEHEM OCU aOCI[HCC U
IIePeceKalT OCh OPAMHAT B TOUKE C OTPUIIATEILHOM Op-
JUHATOI; 0) COCTABJIAIOT TYIIOM YIOJI C IIOJOXKUTEILHBIM
HaMpaBJIeHEM OCHU a0CI[MCC U IIPOXOIAT Yepe3 HauaJo
KOOpPAWHAT; B) IapaJlJIeJIbHLI OCH a0CI[MCC U IIepeceKa-
IOT OCh OPAMHAT B TOUKE C MOJIOMKUTEJHLHOU OPAUHATOM.



Y4 YA
6
y=3x+b 5
4
y=kx+3
/lo 7 1
x 0] >
—4—3—}/—1 12 ?\5 6 x
Puc. 53 Puc. 54

3.339. Banuinure GopMyay JHUHEHHOH QGYHKIINHU,
rpaduK KOTOPOI MapaJijesjeH OCu abCIMCC U TPOXOIUT
yepe3 Touky A(l; 5). IloctrpoiiTe rpadur aToit (PyHK-
UK. SaluInTe KOOPAWHATHI KAKUX-TH0O eIe IBYyX
TOUEK, MPUHAAJEeKAIUX I'PpaPuKy PYHKIIUNU.

3.340. Ha pucyuke 53 n3obpaskeHbl rpauKku (PyHK-
muidi y=kx+3 um y=3x+b. YKaKute BepHOE yTBEP:IK-
merne: a) b<0; 0) b>3;B) b<3; 1) b=3.

3.341. B omgHOI cucTeMe KOOPAWHAT IIOCTPOHTE I'pa-
¢buru pysrnuit y =-0,5x+2; y=-0,5x—-1; y=3.

3.342. Ilpu kakoM 3HaUeHUU k IpAMble Yy =kx+8 u
y =—-5x + 6 He mepeceKaTCa?

3.343. Yraxkure (QyHKIUIO, rpa)uKka KOTOpPO HET
Ha pucyHke 54: a) y=2x; 0) y=2x+3; B) y=—x+3;
r)y=3; n) y=3x-2.

3.344. 3anumure (PyHKIIUO, rpauK KOTOPOM ma-
panneneH rpapury ¢GpyHKIuU y=3x —4 U mepeceKaeT
ock opauHat B Touke F(0; —5). IlocTpoiiTe ee rpadpuk.

3.345. I'paduku GyHKIUN y=-5x u y=kx+b na-
pajinenbHbI, IpuuyeM rpapur GyHKIUU y = kx + b mpo-
xoauT ueped Touky N(2; —7). Haiigure k u b.

3.346. IlocrpoiiTe rpaduk JUHEHHONH (QHYHKIIUHU,
€cJI1 U3BECTHO, UYTO OH IIPOXOAUT uepe3 TOuKy A(2; 1) u
napaJjiiaeseH rpadury GyHKoum y = 3x — 1.

3.347. TloctpoiiTe rpadpuru GyHKOUN y=-3x+8 u
y =5x. Halimure KOOpAWHATHI TOUKN MX TE€PECEUEHU.
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3.348. He BBITIOSTHAA TIOCTPOEHUA, HAUAUTE KOOPIU-
HAThI TOUYKU TepeceyeHrus rpapmrKoB QyHKIIUMA:
a)y=—2x-1uy=3x+5;

6) y = 2x +3 uy = 5x—1.
2 3

3.349. Ilpu KaKuxX 3HAUEHUAX apryMeHTa 3HAUeHUS
bysxnuit y =-2x+ 1 u y =—6x paBHBI?

3.350. CyiecTtByeT JHM 3HaUeHHe apryMeHTa, IIPHU

Tx — 2

KOTOPOM 3HaueHud (QyHKOUU Y = uy=3,5x+4
PaBHBI?

3.351%, IlocTpoiiTe rpaduk QPyHKIUU
y=5(c+ 1%+ (x—-3)%-6(x—1)(x+1)-17.

IIpoxoguT Ju TOCTPOEHHBIN TpadUK UYepe3 TOUKY
A(-35; 33)?

3.352%, JIBe mpAMbIe, 1300pasKeH- '
Hble Ha PHUCYHKe 55, mepeceKarmTcsa gh4a y="7
B Touke A. Harigure abciuccy Tou-
Ku; A. \
3.353%. IlocTpoiiTe rpadukr PyHK- >
mun y = (x + 1) — (x + 2)? + 6. Haitgure Oly=—x+p\"
KOOPAWHATHI TOUEK IepeceueHus Ipa- Puc. 55

JpuKa pyHKIUU C OCAMU KOOPAMHAT.

3.354%, Jlana nuHeiliHasa QyHKOUA y=kx+4. Ilpn
KaKoM 3HaueHUU k rpadukx sToil (yHKIIMHU: a) He Iepe-
ceKaer och abcrucc; 0) mepecekaeT och aOCIICC B TOUKE
¢ abcruccoil —2; B) IPOXOAUT Uepe3 TOUKY IIepecedeHms
rpaduKoB QPYyHKIU y=5—-3x u y = 2x?

3.355%. [lokaxkure, uro rpadpuxku GpyHKIUM Yy =—5x,
y=—2x-3uy=0,4x — 5,4 nepeceKkaroTCcsA B OZHOUI TOUKE.

3.356%. IlocTpoiiTe pamMyo0 y = —2x + 1 u npamyio,
CUMMETPUUHYI0 € OTHOCHUTEJIhHO: a) OCH OpAHHAT;
0) ocu alcrucc; B) Hauajla KOOpAMHAT. B KaKIOM CJIy-
yae 3aIllUININATEe YPaBHEeHNEe MOCTPOEHHOU MPSAMOIA.
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S @ S
3.357. Onpenenure, Kakme u3 (QPYHKIUNA SABJISIOT-
cA JUHEMHBIMU: &) 3aBUCHMOCTD ILJIOIIaAU Kpyra S oT
IJIVHBI ero paamyca r; 6) 3aBUCUMOCTb CYMMBI A IBYX
YyuceJa 5 U X OT X.
3.358. Cpequ  QyHENuit y=5x-1, y=x>+4,

y=7-8x, y= 5.6 BbIOEpUTE JWHEWHBbIE. YKaKUTe
X

IJIAd HUX 3HAQUEeHus uyuces kB u b.

3.359. IlpugymaiiTe nBa IMpuMepa JUHEHHBIX (QDYHK-
Ui, I8 KOTOPBIX umcja k u b: a) paBHBI; 0) ABJIAIOT-
cA B3AaMMHO OOpaTHBIMHU.

3.360. dynrnua 3amaHa QopMyJon Yy = %x -12.

Haiinure sHavuenme (PYHKIIUU IIPU 3HAYEHUU apryMeH-
Ta, paBHOM: a) —6; 0) 1; B) O.

3.361. Haigure, Ipu KakoM 3HAUEHUUW apryMeHTa
3HaueHre QPyHKIuu y = 6x + 9 pasuo: a) —3; 6) 0; B) —9.

3.362. [Ina pyuxnun f(x) = 10x — 3 HaliguTe: a) 3HA-
yeHre (DyHKIIUU IIPU 3HAUEHUUW apryMeHTa, PaBHOM 3;
0) 3HaueHUe apryMeHTa, IIPU KOTOPOM 3HaueHMme (hyHK-
U pPaBHO 7.

3.363. Haiimure o06JiacTh OmpeneieHUs M MHOYKECT-
BO 3HAUEHUN JUHENHON (QYHKIIUU:

a)y=5x-7, 0) y=—6x; B) y = 10.
3.364. Haiigute Hyab QYHKIIUU:
a)f(x) =6x + 2; 0) f(x) = 3x; B) f(x) = —§x+6.

IIpuaymaiiTe mpumep JUHEHMHOW (OYHKIUU, HYJIEM
KOTOpO# sBJIsgeTcA umucjo 12.

3.365. TI'padpuk JuHEHON (PYHKIIMHU IIepeceKaeT OCh
aOcmuce B Touke F(—4; 0). Haiigure Hyab 9TOM (DYHKITHHA.

3.366. [Mama ¢ysxnua y=5x— 10. He Bbmmosuas
TIOCTPOEHUs, HAWANTE KOOPAUHATHI TOUEK IIepeceueHmns
rpapuka (pyHKIIUU C OCAMU KOOpAUHAT.
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3.367. Ina dysruuu y=—-2x+9 Haligure: a) HYJIb
(byHKIIMY; 0) 3HAUEHUS apryMeHTa, IPU KOTOPBLIX (PYyHK-
U IPUHUMAET TMOJIOKUTeJIbHbIE 3HAUEHW; B) 3HaUe-
HUS apryMeHTa, IIPU KOTOPBIX (PYHKIUS HIPUHUMAaET
oTpuUIlaTeJIbHbIe 3HAUCHUS.

3.368. UYepes rkakue u3 Touek A(-3; —10); B(2; 0); C(0; 4)
npoxonuT npamaa y=2x —4? HasoBure ermie Kaxme-1u00
JIBe TOUKU, Yepe3 KOTOPhbIe IIPOXOAUT 3Ta IMPAMAad.

3.369. B oxmoil cucTemMe KOOpPAMHAT IIOCTPOMTE I'pa-

buxku GyHrmuit y=2x+1; y=-x+3; yz—%x—Z;

y=6. Onpenenure KOOPAUHATHI TOUKHU IIepeceUueHmsd
rpapuka KasKJaou (PYHKIIMH C OChbI0 opamHaT. MOKHO
JIA OIPeNeJUTh KOOPAUHATHI 9TUX TOYEK, He BBIIIOJIHIA
IIOCTPOeHUs I'pad)uKOB?

3.370. Kakas wu3 mnpamelx y=2x+4; y= —%;

y=4x— 2 npoxonut uepes Toury A(0; 4)? Ilocrpoiite
ary npamyro. [lonb3yscek rpadukom, HaliauTe, IIPU Ka-
KUX 3HAUEHUSAX apryMeHTa COOTBETCTBYIOIIasaA (PyHK-
U TPUHUMAET ITOJIOMKUTEIbHbIe 3HAUeHUA.

3.371. BribepuTe HpPAMYIO, YIJIOBOM KO3(h(MUIIMEHT
KOTOpOIi paBeH —3:
a) y=8x-3; 0) y=5-3x;

B) Yy =—3; r)y=—%x+2.

BepHo 1, 4TO 3Ta OpAMAasA COCTABJSET OCTPHIA yIoJI
C IIOJIOYKUTEJIbHBIM HallpaBJIeHHueM ocu abciucc?

3.372. Kakoii u3 rpapuroB (puc. 56) Mo:ker sB-
aAThcA rpaduKoM QYyHKIUU y = 2Xx — 37

1) y 2) y 3) gy 4)
5 (0] Z :1 N O
X (0] X (0] x X

Puc. 56
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3.373. U3 maHHBIX (QYHKIIUNA BbIOEpUTE Te, TpauKu
KOTOPBIX COCTaBJISIOT TYMHON YTOJI C IIOJIOMKUTEIHLHBIM
HaITpaBJIeHEeM OCH abcCITrcC 1 MepeceKaroT OCh OpAUHAT
B TOUKE C MOJIOKUTEJIbHOW OPAUHATOI:

a) y=4x-3; 0) y=—3x+8;
B)y=1-x; r) y =4x.
ITocTpoiiTe rpaduku BbIOPAHHBIX (PYHKIIWI.

3.374. Ilpu rakoMm 3HaueHUU b npAMble y=3x+b u
y=—-8x — 2 1mepecekaloTCcsa B TOUKe, JieKalllell Ha ocu
opauHAaT?

3.375. Ha pucynke 57 wmsobpakeH 4
rpaduk GpyHKIUU Yy =—-2x +b. Haiigure i’
3HaueHue b. Haiinure 3Hauenme (hyHK-

Iuu Ipu x = —33. 2 \

3.376. 3anumure (QOpMyJsy JIMHEH- o 5
HOU (pyHKI[MU, rpaduK KOTOPOU IIapaJ- =2 1 1K3 x
JieJileH ocu abCIiucC W ITPOXOAUT Uepes T2

Toury A(-3; —7). IlocTpoiiTe rpadur Puc. 57
9TON (PYHKI[UU.

3.377. B oxgHOIi cucTeMe KOOPAMHAT IIOCTPOMTE I'pa-
buru pysrnuit y=2x; y=2x—-3; y=2x+95.

3.378. 3anumure QyHKIUO, rpaduK KOTOPOU IIa-
paJineneH rpadurky GyHKnum y=-3x +4 u nepecexaer
ochk opauHatT B Touke B(0; 3). IlocTpoiiTe ee rpaduk.

3.379. I'padpurn dysHRIUt y=kx m y=3x+b ma-
paJjiesibHBI, IpudyeM rpadur GpyHKOuUHU y = 3x + b mpo-
xonuT ueped Touky N(—1; 2). Haiingure & u b.

3.380. IloctpoiiTe rpadpuxkm GyHKIUA y=3x—95 u
y =—2x. HaiizuTe KOOpAWHATHI TOUKU X HEPECEUEHU.

3.381. HaiimuTe KOOpAMHATHI TOUKHN IIepeceueHms
» x— 2 2x -1
rpaukoB QyHKIIUU Y = 5 uy-= 5 HEe BBIIIOJI-

HAA OOCTPOEHUA rpad)MKoOB.
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3.382. Tlpu KakuxX 3HAUEHUAX apryMeHTa 3HAUCHMsI
bysEIUHA y=5x -2 1 y =—6x paBHBI?

3.383%. IlocTpoiiTe rpadpuk GpyHKITUU

y=2(x-17+(x+1°-31+x)(x-1)-2.

3.384%, Jlana snuHeliHada (QyHKnua y=4x+b. Ilpu
KakKoM 3HaueHuu b rpaduk sTolt (GYHKIIUU IIPOXO-
IUT Yepe3 TOUKY IlepeceueHUs TIpapuKkoB (QYHKIIUHI
y=—05x+1nmny=—x—-1?

3.385%, Tlocrpoiite rpadux QyHKIUEH y=(x—3)* -
—(x — 2)°. HaiimuTe KOOpPAMHATHI TOUEK IlepeceueHUs
rpauka aToi (GyHKIIUU ¢ OCAMU KOOPAMHAT.

3.386. Bripasure 0,00025 MM B caHTHMeTpax M 3a-
MIUAIINTE OTBET B CTAHJAPTHOM BHUJIE.

3.387. Ilpoesnnoii ometr Ha mecdArn crout 50 p. Cry-
JIeHT TpuoOpeJs MMPOe3nHON OMJIeT M chejiajl 3a MeCHI]
112 moesmok. BrisicHuTe, ymajoch JIX CTYIEHTY COKO-
HOMUTD, €CJIM CTOMMOCTH PasOBOM IIOE3IKIU COCTABJIAET
1,2 % oT cTomMOCTH IPOE3SHOTO OmIeTa.

3.388. Haiimutre HOJIl u HOK umcen 125; 1575; 2025.
1,3:-4-3,3:-3-1,3:5+3,3°4

1,1:2+0,7-2 )

3.390. Pemure HepaBeHCTBO - 2_Tx-l5-2x

15 5 9

3.391. Bripasure 1 ThIic. ceKyHI B yacax. llosyueH-
HBIN OTBET OKPYIVIUTE IO NECATHIX.

3.392. Ha xoH(pepeHIINIO0 0 Pa3BUTUIO MCKYCCTBEH-
HOT'O MHTEJIJIEKTa IIpuexayu 165 mesieraToB m3 pasHBIX
crpaH. I3 Hux 70 yes0BeK rOBOPAT HA AHIVIMHCKOM S3bI-
Ke, 70 — Ha KuTaickoM, a 35 4eJIOBEK BJIAJEIOT TOJILKO
dpanysckum a3bikoM. Haligmre umcyo mgesieraTtos, I'0-
BOPAIMUX W HA AHIVIMHACKOM M Ha KHUTAWCKOM S3BIKaX.

3.389. Brruuciure:
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IIpakTUyeckasa MmaTeMaTUKa

3.393. lIBa maBHUX Apyra, ;KUBYIINX B PasHBIX TIO-
poaax, pemuau moBuaaTbesa. OHU JOTOBOPUJINCH BCTPE-
TUTHCA Ha Tpacce He MO3JHee IIOJYIHS U IPOBECTH OC-
TaTOK MHsS B OJM:KaiilieM OT MecTa BCTPEUHU TIOpoje.
B 8.00 onm BBIeXaJ M Ha aBTOMOOMJISAX OTHOBPEMEHHO
HaBCTpeuy APYT APYTrYy U3 CBOMX T'OPOJOB, IJIUHA Tpac-
cel Mexxay KortopbiMu (00 xM. OmuH M3 HMX eXaJ Co

CKOpoCTBhIO 95 RTM C Kaxoii MUHUMAJBbHOU CKOPOCTHIO
HAJ0 eXaThb APYroMYy, 4YTOOBLI He OII0O3JaTh Ha BCTpeuy?

3.394. IlporysounHblii TENJOXOJ HEKOTOPOEe BpeMs
IBHU)KETCS BBEpX HPOTHUB TEeUEHUS PEKM, a 3aTeM BO3-
Bpailmaercsa obparHo. IIporpamMma IIporyJKm Ha TeILIO-
XoJle IJIsI TYPHUCTOB IIpeaycMarTpuBaeT: 1) pacckas dKcC-
KYPCOBOZA, IPOAOIKAIOIIUICA BECh ITYTh BBEPX IIPOTUB
TeueHUs1; 2) CBOOOAHOE BpeMs B MY3BIKAJBHON KaioTe
Ha oOparHOil mopore. CKOPOCTh TeueHUsS PeKU paBHA

3 % Haiinmre, KaKkoil TOKHA OBITH COGCTBEHHAS CKO-
POCTB TEILJIOXO0ZA, YTOObI PACCKA3 SKCKYDPCOBOAA 3aHAI

1o Kpaiineit mepe % BCET'0 BpEMEHU MYTeIleCTBUA.

3.395. Ilyia HOPMAJIBHOTO OCBEINEHUS MOMEIeHU
roctuHuIlbl Tpedyerca 250 jsammouer, Kaaasd M3 KO-
TOPBIX CTOUT He MeHee 2 p. Kamabiii mecdAr TpeOyIioT
dameHbl He MeHee 10 % Jammouek. B Kakyo MuHUT-
MaJIbHYIO CyMMy o0xommuTcsa OeciiepeboiiHoe obecmeue-
HUe OCBEIeHUA I'OCTUHUIBI B T€UEHUE IIOJIyroaa?

3.396. B HeKOTOpPBIX CTpaHax MUpa OJs U3MEPEHUs
TeMIIepaTyphbl MOJIB3YIOTCA IKaJjoul Papenreiita. s
repeBojia TeMIepaTypbl U3 MIKaJbl PapeHTreliTa B IIIKa-

ay lenabcuda nmosbayioTea gopmyioinn C = g(F - 32), roe

F — remmnieparypa no @apenreiity, a C — TemIiiepaTypa
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no IMenscuto. BeisicHuTe: a) B KaKOU CE30H Iojfia TeMIie-
parypa Moryia 0bITh paBHOI 20 °F; 6) HOPMAJLHYIO TEM-
neparypy uejsioBeueckoro tejya (36,6 °C) mo dapenreii-
Ty; B) TOUKY TadHUA JbAa 1o PapeHTenTy.

Hrorosaa camooneHKa

Ilocie m3yyeHUA 9TOM TIJIABBI A JOJIMKEH:

® 3HATh, UTO HA3bIBAETCS JIMHENHLIM YPaBHEHUEM;

® 3HaTh, CKOJIbKO KOPHEN mMeeT JIMHEeNTHOe ypaBHe-
HUe B 3aBUCUMOCTHU OT KO03(h(puiineHTOB;

® 3HATh, KaKkasad (PyHKIIUA Ha3bIBaeTCsA JUHEMHOMN;

® 3HATH CIIOCOOBI 3aJaHUS PA3IUYHBIX QYHKITUI;

® 3HaTh, KaK 3aBUCUT rpad)uK JUHEWHOTO ypaBHe-
HUA y=kx+b ot k u b;

e YMeTh pellaTh JUHEHHbIe YPaBHEHUSA C IIOMOIIBIO
PaBHOCUJIBHBIX ITPeO0pPa30OBaHUIA;

® YMeTh peliaTh JIMHEeHble HEPABEHCTBA C MCIIOJb-
30BaHWEM PABHOCWJIbHBIX IIPe00pa30BaHMIL;

® yMEeTh peIllaTh 3aJaud C IMOMOINbI0 JMHEWHBIX
yYpaBHEHUMN.

¥l npoBepsio CBOU 3HaAHUSA

1. BreiGepure ypaBHEHUE, KOPHEM KOTOPOT'O SBJISET-
ca a1000e Yuco:

a) 0-x=0; 0) 0-x=-2; B) -3x =0.
CKOJIbKO KOpHEIl MOKeT MMeTh JIMHelHoe ypaBHeHue?
2. Ha pucynke 58 m3o0paskeHbl rpapuKu PyHKITIIH:

a)y=—2x-1; 0) y=2x+1;
= _%X _1. - X _
B) Y= 5 1; r)y 5 1.
1) v 2) v 3) ¥ 4) ¥
0 o) - OT o
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YcTaHOBUTE COOTBETCTBUE MEXKAY (DOpMyJIaMu (PYHK-
nuii m ux rpapuxkamu. Kaxkoii cMbIicaT mMeroT yucaa k
u b gna nuHenHON GQyHKIUU Y= kX + b?

3. UsBecto, uro a < b. Ilonbaysch cBoOiCTBAMU
YHCJIOBBIX HEPABEHCTB, YCTAHOBUTE, BEPHO JIU, UTO:

a)a+3 <b+3; 0)a—4>b-4; B) 7a > (b;
—a>—b: a_b, _a-_b
r) —a > —b; ,t[)6<6, e) 2> 9

4. CKOJIbKO TOYEK JOCTATOYHO OTMETUTH Ha KOOPIU-
HATHOU ILJIOCKOCTH, YTOOBI IIOCTPOUTH TpapuK JIWHE-
Hori pyHKIuu? Ilouemy? B omHoii cucTeMe KOOPAMHAT
nmoctpoiiTe rpadumKu QYHKOUN y=3x—-2; y=-x+4;
y=38x; y=—2.

IIpu KaxoM ycJioBuM rpapuKu ABYX JUHEWHBIX (PYyHK-
nuii napaJjiaenabHbl? Ilepecexkarorca?

5. Pemure HepaBeHCTBO:
a) —6x > 42; 0) 15x—24 > —x+4.

6. B Tpex zamax myzeda 510 kaptuu. B mepBom 3aJie
B 3 pasa 0oJibllle KapTWH, YeM BO BTOpoM, m Ha 20 Kap-

TUH MeHbIIe, yeM B TpeTbeM. CKOJIbKO KApTHUH BO BTO-
pom 3aJie myaes?

7. BeIimostHUTE HEOOXOAMMBIE ITPeoOpa30oBaHUSA U pe-
IIUTe ypaBHEHUE:
a) (4x+3)-(10x+11) =7+ (13 — 4x);
0) 5(x—-3)—2(x—7)+ 7(2x + 6) = 14;
3x —2 x+1 3-Tx
B) = - ;
5 2 10
r) 12— 4 -x)*=(x+ 1)1 — x) — 3x.
8. BepHo Jiu, uTO JIMHETHOE HEPABEHCTBO MOMKET He
UMeTh perrernuii? Pemure HepaBeHCTBO:

a) x(x+4) > (x + 3)(x + 1); 0) x*—4x < (x — 2)°.
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9. Haiigure, mpu Kakom 3HaueHuu n Touka A(l —n; n)
OPUHALIEKUT rpadPuKy QyHKIUN Yy = —%x +4.

10. Hatigure, nmpu KaKuUxX 3HAUEHUAX P ypaBHEHUE
px + 5 =38+ X uMeeT MOJIOKUTEJIbHBIA KOPEHb.

YBJekareJabHas MaTeMaTHKa

Uccnepyem, o606Laem, genaem BbIBOAbI

HccenenoBarenbckoe 3amanue. a) PaccMoTpuM HOBBIH
croco0 mocTpoeHudA rpadukra JuHeinrHon (pyHKIuu. Ilo-

cTpouM rpaduk QPyHKOIUU Y = %x + 1. OTmMeTUM TOUKY

b=1 ma ocm opmmuar. Taxk Kak g‘
k= %, To oTyioskuM oT Touku (0; 1) 4
TPU KJIETKHU BIIPABO U JIBE KJIETKU 2 |
BBEPX U OTMETHM TOUKy (3; 3). IR
12345¢x
2

IIpoBemem mpAMYI0 uepe3 OTMe- y_l
yeHHBIe TOUKH (pmc. 59). Iloiry-
yeHHAdA IIpAMasd ABJAeTcA rpadu-
KoM paHHOW GyHKIuu. Ilompo- Puc. 59
OyiiTe O0'bSICHUTDH, IOYEMY B aJITOPUTME TaKue ITIaru.

0) ChopmynupyiiTe obmiuii aaropuTm. IlodHaKOMBTE
Ipys3eii ¢ 3TUM CIIOCOOOM IIOCTpPoeHuA rpaduKa JUHeH-
HOI (PyHKIUN.

FfoToBUMCS K onumnuagam*

1. Pemure umncioBoii pebyc: AAAA - BBB+CC -
—D=1234 (ogmHaKOBbIMU OyKBaMu OO0O3HAUEHBI ONU-
HaKOBBIe IU(PHI, PABHBIMUA — pPas3HBIE).

2. Ucmonb3ysi CMEKaJKy M dJeMeHTapHble 3HAHUA 00
OKpy:KalomieM Mupe, perrure ypaBHeHue 29m + 30n +
+ 31k =366, rme m, n u k — HaTypaJbHbIe UHCJIA.

*Ilo marepuanam caiita www.problems.ru.



CUCTEMbI OBYX JIMHEWUHbIX YPABHEHUW
C ABYMSA NEPEMEHHbIMU

§ 21. JIuneitHoe ypaBHEHME
¢ AByMsA NepeMeHHbIMHU

4.1. HaiiguTe 3HaueHne BbIPAYKEHU:
a) (=1,5 +4 — 2,5)(=6); 6) 0,25—%.

4.2. YupocTtuTe BhIpaKeHUe:
a) 7T-3(6y —4); 06) 8a+(5—-a)—-(9+11a).

4.3. Hatigure 3HaueHue BbIpaskeHusda —0,1x + 5 mpu:
a) x=10; 0) x=-0,1; B) x=0.

PaznuuHble 3amaun Ha oIpejesieHNe 3HAUEeHUI BeJu-
YMH IIPUBOLAT K YpPaBHEHHAM OJHOI'O M TOIO Ke
BU/IA.

Paccmorpum 3amaun. 1) Myka pacgacoBana B IIaKeThl
10 ABa M mO Tpu KumjorpamMma. CKOJIBKO ITaKEeTOB KaiK-
JIOTO BUJA HYYKHO B3ATb, YTOOBI MOJYyUYUTh 20 KT MyKu?

O6o3HauuM Yepe3 X KOJUUYECTBO IIaKeTOB MYKM IIO
IBa KUJOI'paMMa, a yepe3 Y KOJUYEeCTBO IIaKEeTOB MYKU
II0 TPU KHUJOrpaMMa, TOTJAA II0 YCJOBUIO 3aJaull IIOJY-
yum 2x + 3y = 20.

2) Mo:xHO Ji1 13 MOHET B 2 K. U D K. CJIOKUTH CYMMY
B 13 K.?

O6o3HauuM uepe3 X KOJMUUYECTBO MOHET MO 2 K., a ue-
pes Yy KOJIUYEeCTBO MOHET II0 5 K., TOTZa II0 YCJIOBUIO 3a-
mauu 2x + oy = 13.

B kakmoit 13 pacCMOTPEHHBIX 3aa4 MOJYUYUJIN ypaB-
HeHUe Buja ax +by=c, rie x u y — IepeMeHHbIe, a4, b u
¢ — HEKOTOpbIe YmcJia.



CucreMbl ABYX JIMHEMHBIX YPaBHEHUI C ABYMS IIepeMeHHBIMU

Omnpenenxenue

YpaBHeHue BuUga ax+by=c, rge x

U Yy — IepeMeHHbIe, @, b © ¢ — HeKOoTOopble YucJa,
Ha3bIBAETCA JIMHEHHBIM ypaBHEHHEM C IByMS Iepe-
MEHHBIMH.

Bynem paccmarpuBaTh ypaBHEHUS, B KOTOPBIX IO
Kpalineii Mmepe oauH 13 Koa(pdumnmenToB (@ uiu b) He
paBeH HYJIIO.

PewieHne nuHeHOro ypaBHeHUsi
C ABYMsI NepeMeHHbIMU

Bepuemcsa k samaue 1). 3aMeTuM, UTO IO YCJIOBHUIO
3a/lauM IOAOUAYT 3HAUEHUS IepeMeHHBbIX X =17 u y =2,
wmmx=4ny=4, umu x=1wu y==6.

Y6equmMcs B 9TOM, IIOJICTABJISAS OTH Iaphbl 3HAUCHUH B
ypaBHenue 2x + 3y = 20. IlonyueHHbIe YKCJIOBbIE PABEH-
ctBa:2°-7+3°2=20,2-4+3-4=20,2:-1+3:-6=20—
ABasa0TCA BepHbIMU. Kamkgaa us map uuce (7; 2); (4; 4);
(1; 6) aBnsaercsa pemrenueM ypaBHeHudA 2x + 3y = 20.

B sammcu mapel umces BayXHO, UTO Ha II€PBOM
MecTe CTOMUT 3HaueHHe IIePBOM IlepeMeHHO# (x), a
Ha BTOPOM — B3HAYeHUEe BTOPOU IepeMeHHOH (Y).
B Takom ciyuae roBopAT, uTOo mapa umcesa (x; y)
YIOPATOUYEHHAS.

Omnpenenenue YnopanouenHasa ax+by=c

mapa uucen (x,; Y,) Ha3bIBaeTca (%05 Yo)
pelileHHeM ypaBHEHHA ax +by =c,
€CJIV TIPU TOACTAHOBKE 3TUX Y-

axy+by,=c —

BE€PHO
ceJl B ypaBHEHUE MOJYUYAETCs BEp- ( )
P _
HO€ UYMCJIOBOE€ PaBEHCTBO, T. e. 0> Yo
YHCJIOBOE PABEHCTBO ax,+ by,=c berIenne
YpaBHEHUS

BepHoe.
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B zagaue 2) cocraBuiu ypaBHeHue 2x + 5y = 13, Ko-
TOPOMY II0 YCJIOBUIO 3aJayM IIOJAOUIET TOJBKO IIapa
ynucesn x=4, y=1. Tak kak 2:-4+5:1=13 — BepHoe
paBeHCTBO, TO mapa uuces (4; 1) aBisgerca pelieHueM
ypaBHeHUdaA 2x + 5y =13.

Yucno pelweHurn ypaBHeHus ax + by =c

Yucao pemreHuii ypaBHeHUA ax + by =c 3aBUCUT OT
ycaoBuit 3agauu. B ob1miem coryuae, ecaid Ha X M y He Ha-
KJIaAbIBaeTCsd HUKAKMUX JOMOJHUTEILHBIX YCJIOBUM, TO
ypaBHeHHe uMeeT O0OeCKOHeUHOe MHOYKECTBO peIleHMA.

Hamnpumep, moacTaBiiasa IPOMU3BOJIbHbIE 3HAUECHU TIe-
peMeHHOII X B ypaBHeHue 2x + 3y =20, monyuaem Ju-
HelHbIe YpaBHEHUs C IIEPEeMeHHO# y, pelliasd KOTOphIe,
HaXo[uM 3HAUEHUA l:

opu x=1 npu x =2,5

2-1+3y=20; 2-2,5+3y=20;

(1; 6) — permrenue (2,5; 5) — pererune
YPpaBHEHU; ypaBHEHU.

TakuMm xe 00pasoM, MOACTABJIAA ITPOU3BOJIbHOE 3HA-
YyeHUe X B ypaBHeHUe ax + by =c u pemias moaydyeHHOE
ypaBHeHUE OTHOCUTEJILHO Yy, OyIeM IIoJIydaTh IIapbl Yu-
cel (x; y) — pelreHud ypaBHEHUA.

©

JIuHeliHOe ypaBHEHHE C ABYMS IepPeMEHHBIMH

1. Kakue 13 ypaBHEHUI:
a)2x+3y="T;

0) x + 2y =0;

B) x% — 6y =—4;

r) —=x—-y=1,5;

) x?-6y*=-9 — saBasoTcA
JIMHEHBIMU yPaBHEHUAMH C
IBYMs TIepEeMEeHHBIMU?

Tak Kak JUHEHHBIM ypaBHe-
HUEeM Ha3bIBAaeTCs ypaBHEHUE
Buma ax-+by=c, ToO ypaBHe-
HUA a), 0) u T) — JIUHEHHBbIE.
B ypaBuenuu a) a=2, b=3,
c=7, B ypaBHenuum 0) a=1,
b=2, ¢=0, B ypaBHeHUU
a=-1,b=-1, c=1,5.
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Penrenue JTMHEIHOTO YPaBHEHHuA C AByMdA NMepPpeMEeHHbIMU

2. BepHO i, UTO Taphl UYMCEJI
(1; 2), (2; 1) aBasIOTCA pEITIeH -
AMUY ypaBHeHUSA 3x — 2y =47

IloncraBuM B ypaBHEHUeE
3x—2y=4 BMecTO X 3Haue-
Hye 1, a BMecTO y — 3Haue-
aue 2. [Tonyunm: 3:1-2-2=4,
9TO paBeHCTBO HEBEpHOE, 3HA-
uyuT, mapa uucesa (1; 2) me aB-
JIAeTCHA PelleHueM dTOr0 yPaB-
HeHusA. [[J19 BTOpPOU Iaphl 4u-
cen moamyumm: 3°2-2-1=4.
ITO paBeHCTBO BepHOe, B3Ha-
yuT, napa uucea (2; 1) as-
JIeTCs PellleHrueM 3TOr0 ypaB-
HEHUs.

3. HaiimuTe HECKOJIBKO peIie-
HUII ypaBHeHUA —Xx + 4y = 5.

Bribepem mTpoOM3BOJIbHOE B3HA-
YyeHUe lj, HaIpumep y = 3, moJ-
CTaBUM 5TO 3HAUEHNE B ypas-
HeHVE —X +4y =5 ¥ monydmm
ypaBuenue —-x+4-°-3=5. Pe-
MM €ro M HalgeM 3HauyeH!e
x="7. 3HauuT, mapa dYuce]
(7; 3) — perlenue AAHHOTO
ypaBHeHUuA. BeioepeM errfe 0HO
s3Hauenue y, Hampumep y=0,
MOJCTAaBUM STO B3HaUeHUWE B
ypaBHeHUE —X + 4y = 5 u moJsry-
yuM ypaBHeHuHe —x+4-:0=25.
Permum ero u Haiiem 3sHaueHUe
x =-5. Ilapa uucen (-5; 0) —
pellieHre JaHHOTO YpPaBHEHUA.
Ecan y=0,5, o x=-3. Ilapa
yucen (—3; 0,5) — pelrerane
MTaHHOTO YpaBHEHUS.

1. Sanumure Tpu ypaBHEeHUA BUAA ax +by=c, Toe x u y —
epeMeHHbIe, 4, b 1 ¢ — HEeKOTOpbIe uucja. SJIBIAAOTCSI Ju
3allCaHHbIe YPABHEHUS JUHEHHBIMU YPABHEHUAMHU C IBYMSA

nepeMeHHbIMU ?
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2, Ilapa umcen (1; —1) — pemeHue ypaBHeHUA 2x — 3y = 5.
a) CyIIiecTBYIOT JIU PYTHE PEIIeHUs 9TOr0 ypaBHeHUA? 0) fIB-
Jsiercs Jju mapa uuncesa (—1; 1) pelreHmeM 5TOro ypaBHEHUA?

4.4. Kaxue u3 caeAyIOIMuX YypaBHEHUI SBJIAIOTCS
JUHEHHBIMY YPABHEHUAMHU C IBYMS IEePEeMEeHHBIMU:

a) 2x — 3y = b; 6) x* +2y = T;
B) 21y +17x = -3; r) xy —3x =8?

Jia JTuHeNHBIX ypaBHEHUU C ABYMA IIepeMeHHBIMU
YKaxxure a, b u c.

4.5. CocraBbTe JIMHEIIHOE ypaBHEHNE C ABYMs Iepe-
MEHHBIMU TI0 YCJIOBUIO 3aIaum:
a) 2 Kr a0JI0K 1 1 KI' arrleJIbCUHOB CTOAT D P.;
0) 2 KopoOKu KoH(eT aopoke 3 KOpoOOK 3edupa Ha
4 p. 20 K.;
B) 3 KI caxapa ferenjie 4 Kr MmyKu Ha 1 p.

4.6. IIpoBepbTe, ABIAETCA JU Iapa 4YucCeJa X = 3% u
Y= 8% pelieHreM ypaBHeHUudA x +y = 12. Haiigure ele

IBe Tapbl 3HAUEHUU ITePEeMEHHBIX, ABJISAIONIUXCSA pelle-
HHEeM dTOr0 yYpaBHEHUS.

4.7. BeibepuTe mapbl 4nceJ, SABJISIONINECS PelleHus-
MU ypaBHeHUs 3x — 4y = T:

a) (1; -1); 6) (05 12);
B) (2%; 0); r) (0,6; -1,3).

4.8. BoibepuTe ypaBHEHUsS, PellleHneM KOTOPbIX SB-
asierca napa uucea (1; 3):

a) 2x — 3y = -95; 0) —x+y=2;
B) dx — Y = 2; r) Ox -7y = -21.



CucreMbl ABYX JIMHEHMHBIX YPaBHEHUI C ABYMS IIepeMeHHBLIMU

4.9. BepHo s, 4TO ypaBHeHUE 2X + Yy = 2:
a) umeeT equHCcTBeHHOE perenue (1; 0);
0) nuMmeeT He 0ojiee IBYX PEIIeHUN?

4.10. CocTaBbTe KaKoe-IU00 JUHEHHOE ypaBHEHUE C
IBYyMA TIEPEMEHHBIMU X U Y, KOTOPOMY YAOBJIETBOPSAET
mapa yucea x = 2,5; y=1.

4.11. I3 paBeHcTBa x + 2y = 5 BhIpasuTe:

a) x uepes y; 0) y uepes x.

4.12. Berpasure y uepes3 X B ypaBHEHUU:

a) bx —y =-3; 0) x -9y =1;

B) 0,4x — 2y = 1,2; r) %x—0,2y=—1;
x Y _ . 2 = —

/1)§+g—15, e) 0,3x+7y 6.

I KasKIOro ypaBHEHUs HaWAMUTEe OBa KAaKUX-JTU0O0
ero peleHus.

4.13. laHbl nBa JUHEHNHBIX yPaBHEHUS C IBYMs IIe-
pemMeHHbIMU: X —y=4 u x+y=8. Halizure mapy uu-
ceJl, KoTopasd:

a) ABJIAETCS PeIleHUeM IIEPBOT0 YpPaBHEHUs, HO He AB-
JIsIeTCA pelleHneM BTOPOTO;

0) ABJSETCA PEIleHreM BTOPOr0 YPaBHEHUs, HO HE SB-
JIsIeTCsA PelleHreM IIEPBOTO;

B) ABJIAETCA PeEIIeHWeM U IIePBOTO UM BTOPOTO ypaB-
HEeHUI;

T) He SIBJISAETCS pPellleHreM HU IIePBOT0 HU BTOPOTO ypaB-
HeHUH.

4.14. [Ona wHarpaskaeHusa nobeguTesiell ITKOJIBLHOM
OJIMMOHNABLI IPUOOPESN M 3aINCHBIX KHUMKEK II0 3 p.
u n poTopaMok 1o 5 p. Besa mokymka obormriaacsk B 71 p.
CKOJIBKO 3allMCHBIX KHUMKEK Oblio KyrieHo? Haiigure
BCEe PeIIeHus.
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4.15. 3a kaxabIil yac paboThl B Kaj)e CTYAEHTY ILja-
TAT 9 P. U BRICUMTHIBAIOT 2 P. 3a KaKAYIO PasOUTYIO
TapeJKy. 3a ceMb paboumx OHeW oH 3apadoran 170 p.
CKOJILKO BCEro 4acoB OH OTPabOTaJl M CKOJBbKO pasOmI
TapeJjioK, ecju OH pabdoTaeT He OoJiee 3 U B JIeHb?

4.16. Ilepumerp paBHOOEIPEHHOTO TPEYTOJbHUKA
paBeH 16 cm. Yemy MoryT OBITH PABHBI IJIUHBI OOKOBOM
CTOPOHBI ¥ OCHOBAHWSA, €CJIM OHU BBIPAKAIOTCS IIEJIBI-
MU YuCJIaAMU?

4.17%, T'pyuny typuctoB u3 20 uejloBeK HYKHO pas-
MEeCTUTh B JIBYXMeCTHbIe 1 TpeXMecTHble HoOMepa. Haii-
JIUTEe BCe BapHAHTHI BO3MOXKHOI'O PA3MEIIeHNA TYPHCTOB.

4.18. 3anuinuTe TpW KaKUX-JIU00 JUHEHHBIX ypaB-
HEHUs C ABYMs IIepeMeHHbIMU.

4.19. CocraBbTe JIMHEHHOE YpPaBHEHIE C ABYMs IIepe-
MEHHBIMHU II0 YCJIOBUIO 3aJaum:

a) 2 maKeTa MOJIOKA M IIaKeT Kedupa cToAT 5 p. 25 K.;
0) 5 OIMHAKOBBIX T'PYIN TXKeJjiee 3 OJMHAKOBBIX S0JIOK
Ha 570 1

B) Ha u3roToBJeHuMe 1 miam@a m & KYPTOK VIILIO
11 m TrRauu.

2
5 7
uy= —1? pertenueM ypaBHeHus x —y = 4. IloxgbepuTre

4.20. IIpoBepbTe, ABIAAETCA JU Iapa YHCE X = 2

elrle mapy 3HAUYEHWH IIepeMeHHBIX, ABJISIONIUXCS pelle-
HUEM 3TOTO ypaBHEHUS.

4.21. BeiOepuTre mapbl Ynces, SIBJIAIONINECA PeIleHu-
avu ypaBHeHusa 10x +y=12:

a) (3; —20); 0) (-2; 12); B) (0,1; 11); r) (15 2).
4.22. CocraBbTe JIMHEHHOE ypaBHEHMUE C ABYMs IIe-

PEMEHHBIMU X U Y, KOTOPOMY YIOBJIETBOPSET Iapa 4u-
cen x=-3; y=2.



CucreMbl ABYX JIMHEHHBIX YPaBHEHUI C ABYMS IIepeMeHHBLIMU

4.23. 13 paBeHcTBa X + 4y = 7 BbIpa3UTe:
a) x uepes y; 0) y uepes x.

4.24. Bpipa3uTe x yepe3 y B YpaBHEHUU:

a) x+Ty=1; 0) 3x —12y = 5;
B) —x + 6y = 5; r) 0,5x -8y = -7;
2. . T _ 4. . _13
'U;) §x+gy = 4’ e) 1’3x Yy 15'

g KakaIoro ypaBHeHHS HaWAuTe IBa KaKUX-THOO
ero perieHunsd.

4.25. YueHuK Kynua a oosoxxkek mo 10 K. u b Terpa-
meil mo 15 K., ymatuB 3a BCIO HOKYIKY 95 K. CKOJIBKO
Terpameit kynua yueHuk? Hailimure Bce perieHus.

4.26. CeMUKJIACCHUKU BBIIOJIHSAJINA TECT, COJepsKa-
A 3aJaHusA 0 ajredpe U II0 reOMeTPUU. 3a KarKIbIi
BEPHBIA OTBET HaA ajreOpamyecKuil BOIIPOC BHICTABJISA-
Joch 4 OaJia, a Ha reomerpuueckuii — 9 6ajoB. Ce-
MUKJIACCHMK BEPHO OTBETUJI HA BCE BOIIPOCHI U IIOJY-
ypa 65 6aaa0B. CKOJIBKO B TeCTe MOIVIO OBITH 3aJaHUii
mo ajreOpe u IO reomMeTpumn?

4.27% Cpenu pelieHu# ypaBHeHUA 3x + Sy = 18 Hali-
IUTe TaKylo Iapy, KOTOpas COCTOUT W3 ABYX ITPOTUBO-
TIOJIOKHBIX YUCEJI.

2" . 2°

4.28. Berunciaure: —— .
8-2

4.29. Terpaas croutr 12 x. Hailigmure, CKOJIBKO 3a-
IJIATUT IIOKymareab 3a 50 Terpaneii, ecju IPU IIOKYII-
Ke Oojiee 45 TeTpajeil MmarasuH AejaeT CKUIKY 18 % or
CTOMMOCTHU BCeH IIOKYMIKMU.
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4.30. Korma moesn mporuea 37,5 % mOyTu MexRIYy
CTAHIIUAMHU, TO IO MOJIOBUHBI IIYyTU €My OCTaJIOCh IIPOTi-
ta 20 kM. Haligure namHy myTu MeXKAy CTaHITUAMU.

§ 22. I'pa¢duk TMHENTHOTO YpaBHEHUA ax + by =c
¢ IByMS IepeMeHHbIMHU

4.31. Ha pucynke 60 mzobpakeH rpaduk GpyHKIINHN
y=—x+4. Halizure KoopauHAThl TOUKHU Iepeceye-
HUA 5TOro rpaduka ¢ IpAMOi:

v

H DN WERAR//OTO 1

(0]

-2 -1
-2

1234yx

Puc. 60

a)y=95 0y=-2; B)y=x
4.32. dyHknua 3agana GopMmy-
Joh y = éx — 4. Hanigure:

a) B3HaueHUe (YYHKINHU, ecJId
3HaUeHre apryMeHTa paBHO 9;

0) 3HaueHWEe apryMeHTa, €eCJIud
3HaUYeHne (DYHKIIMU PaBHO 8.

4.33. IloctpoiiTe rpadpur (PyHK-
nuu y=-2x + 3. llpunaniiexur
JU 9TOMY I'pa(puKy TOUYKA:

a) A(0; 3); 6) B(-2; 3);
B) C(100; —197)?

Paccvmorpum snuHelitHOe ypaBHeHUe C ABYMsA IIepe-
MeHHBIMU ax + by = c.

1. Ecau b # 0, To pasgenum obe
_ ax+by=c,
yacTu ypaBHeHUA ax +by=c HaA b
U BBIPA3UM II€PEMEHHYIO V: b#0
ax C ax C a C
= ry=— y=—"-+_. =—2x+—
p YTy Y b * y b b
Ilonyunau JauHENHYIO (QYHKIIUIO I'papux —
Y= —%x + %. Ee rpadux — mpamas. IpAMad
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PaccmoTpum, Hanpumep, ypaB-
HeHue 3x + 2y = 6. Pazgenum o6e
YacTy ypaBHeHUS Ha 2 U BBIpa-

3UM IIePEeMeHHYIO Y: 37’6 +y=3;

y:—%x+3. JdTO0 ypaBHEHUe 3a-

JIaeT JUHEeNHYI0 (pyHKINIO, Ipa-
vk KoOTOpOIi u300pasKeH Ha
pucyHKe 61.

2.Ecoin b#0, a=0, To us
ypaBuenus Ox + by =c, 1. e. by =c,
HOJIYUUM Y = %. Ecau ¢ #0, To

rpaduKOM JHHEMHON (PyHKIIUN
Y :% ABJIAeTCA NOpsaMasd, Ia-

paJuieabHasa ocu abcuucce. Ecoan
c=0, 1o rpapuxkomM (GYHKIIUU
y=0 saBisaerca och abcrucce.

Hanpuwmep, ecau Ox + 3y =6,
TO y=2. 9TO 3HAUUT, UTO AJIA
JII000TO 3HAYEHUSA X 3HAUEHUE Y
pasuo 2. I'papuuecku 3T0 03HA-
4yaeT, YTO BCe TOUYKU TIpadukra
JeKaT Ha IPSIMOM, IIapaJljielIb-
HOM ocu abcIiiucc, MPOXOAAIe
yepesd Touky (0; 2) (puc. 62).

3. Ecau b=0, a#0, To ju-
HellHOe ypaBHEHUE C IBYMs Iie-

pPeMeHHBIMU ax + by = C IIPUHU-

MaeT BUJ X =C, OTKyZa X = <.
a

Ecau c¢#0, To ero rpadpurom
SABJISETCS TpPsAMas, IIapaJljieIb-
Hada ocu opauHaT. Eciu c¢=0,
TOo rpadpurom ypaBHeHua x =0
SABJISIETCS OCh OPAMHAT.

1 y=-1,5x+3
o

1 2\3456 7x

Puc. 61

ax+by=c,
b#x0,a=0,c#0
c

y::g

I'papux — mpamasd,
napaJjieabHasA OCHU
abciuce

A

Wk OO N

y=2

-

o

-3-2-1 12 345 6%x

Puc. 62

ax+by=c,
b=0,a#0,c#0

m=

a
I'padpux — mpamas,
napaJijiebHasg OCu

OopAUHAT
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>

Hanpuwmep, ecau 5x + 0y = 20,
TO x =4, T. e. AJd JIO00ro 3HauUe-
HUA Yy 3HaueHue x paBHO 4. I'pa-
(puueckm 5TO O3HAUAET, UTO BCe
TOYKM Trpadpura Jexxkar Ha IIpd-
MOM, ImapaJijaeJIbHOM OCHU OpPAMHAT
U IIpoOxXoAsAleir uepe3 Touky (4; 0)
Puc. 63 (puc. 63).

=N W ks otg

-3-2-1 12 3 5 x
-2

I'paburom auHEiiHOTO ypaBHEeHUs ax +by =c ¢ ABY-
MsA MEePEeMEeHHBIMU ABJISETCSA IpAMasd.

@ I'pacdur auHeiiHOrOo ypaBHEeHHUA ax + by =c
C IByM$ IepPeMEeHHBIMU

IlocTpoiiTe rpapuk JIMHEHNHOTO YPaBHEHUA:
a) 2x + 3y = —6; 6) Ox —4y = 8; B) 4x — Oy =12.
Pemnierne: a) Tak kax Koah(PUITUEHT IIepe] IepeMeH-
HOU y He paBeH HYyJIIO (b #0), TO BEIpasuM u3 ypaBHe-
Hua nepeMeHHy0 y. Ilonyuum suHelHyI0 (QYyHKIIUIO

Y= _gx — 2, rpadMKOM KOTOPOH CJYKUT IIpAMasd.

IlocTpoum rpaduk, 3ajaB ABe TOUKU, KOOPAMHATHI KO-
TOPBIX YAOBJIETBOPAIOT ypaBHeHUIO. Bribepem, Hampwu-

Mep, X =3, Torga y = _2. 3 -2, y=—4. Iloctpoum TOUY-

3
Ky (3; —4). BeiGepem erre ogHo 3HaueHue: x =—6, Torma
yo2x-2/5 y=-2:(-6)-2, y=2. o
? ctpouM TouKy (—6; 2). Ilpo-

(0]

6-5-4-3 T 5 ;% BEAEM IPAMYIO tUepes TOUKHU
HEE _\ (3; —4) u (-6; 2) (puc. 64).

:; 06) Beipasum u3 ypasHe-
4 Huga Ox—-4y=8 (b#0, a=0)

Puc. 64 IIepeMeHHYI0 Y U IIOJy4YUM
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y=—-2. I'paduk sToit pyHKIHUU — IpaMasd, IIapajesb
Hasg ocu abciuce m mpoxonasAaInas dyepe3d Toury (0; —2)
(puc. 65).

B) Tak kKax Koa(dduimeHT mepen y paBeH HYJIIO
(b=0, a #0), To rpadpuk ypaBaenud 4x — 0y = 12 — npa-
Mas, mapaJiieJbHasa OCU OpJAWHAT M MPOXOAAIAs Yepes
ToukKy (3; 0) (puc. 66).

YA Y

3 5

2 4
1 3 x=3

0 > 2

-3-2 12 345x

1 1 0 -
= -3-2 12 4 5x

Lqt |YE=2 +1

4 -2

Puc. 65 Puc. 66

9 1. Bce Touku rpaduka ypaBHeHUA 3X + 2y = 6 Jie;KaT HaA Ips-
Moii, mepecekarolneii obe ocu KOOPAMHAT. SaIUIIUTE eIlle
Ba JIMHENHBIX ypPaBHEHUA C ABYMs IePeMeHHBIMH, Ipadu-
KIJ KOTOPBIX IIEPeceKaroT 00e OCH KOOPAMHAT.

2. Bce Toukm rpadmra ypaBHenua Ox +2y=-8 mjexar Ha
OpAMOM, TMMapajiesbHON ocu abcrucc. 3amuIluTe elne aBa
JMHEHHBIX YPaBHEHUA C ABYMsA IMePeMeHHBIMU, rpaduKu KO-
TOPBIX MapaJiJeJbHBI OCU abCITHCC.

3. Bce Touku rpadura ypaBHeHusa 3x + Oy = 6 sexar Ha nps-
MOIi, IapaJijJeJIbHOM OCH OPAMHAT. SAIlUINNTE eIlle ABa JIu-
HEWHBIX YPaBHEHUA C JBYMS IIepeMeHHBLIMU, rpauKu KOTO-
PBIX TapaJiaeJbHbI OCU OPAUHAT.

S @ —
4.34. BpiOepuTe ypaBHEeHUE, I'PAPUKOM KOTOPOTrO SIB-
JseTcA mpAMasi, mapaJiieibHas ocu abCIuce:
a) bx +4y =13; 0) 9x + 0y = 2;
B) Ox + 8y = 24; r) x=2.
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4.35. BeiOepuTe ypaBHeHUA, Tpa)uKU KOTOPBIX IIPO-
XomAT uepesd TouKy A(-1; 2):

a) 3x —y =5; 0) x — 2y = 0;
B) —x + 10y = 21; 1) Ox +y = 2.
lé‘ 4.36. Brnibepure ypaBHeHUE,
rpapmka KOTOpPOTO HET Ha pu-
4 CyHKe 67:
; a) x = —5; 6) 5x + y = 0;
1, B) — X +Y =5; ry—-o5=0.
-6/|-4-3-2 ;] 123x 4.37. IloctpoiiTe rpadukx ypas-
T2 HeHuA X +y = 4.
Puc. 67 4.38. IlocTpoiiTe rpaduk ypas-

HeHUA 2x — Y = 3.

4.39. HatiguTe KOOPAUHATHI TOUEK IIepeceueHns Ips-
MOM C OCAMU KOOPAMHAT:

a)x—y=", 0) 3x+y=1.
4.40. ITocTpoiiTe rpaduK ypaBHEHUA:
a) Ox +4y = 20; 6) -3x+0y =-12;
B) 1,2x = —3,6; 1) % =1,5.
Y 4.41. Ilo rpaduKy JUHENHOTrO
g VPaBHEHUSA C ABYMs IEePEMEHHBI-
4 mu (puc. 68) HaliauTe TpU Ka-
g KHNX-1100 ero perreHus.
i, 4.42. TlocTpoiiTe rpadmK ypas-
6-5-4-3-2-1N 1 2 3 x TCHHL
_2\ a 3x+y—4=0;

6) y — 2x = 0.

Puc. 68 4.43. Tpapur ypaBHEHHUS

—-5x — 6y =11 mpoxomuT uepe3 TOUKY € opauHaToin 4.
Haiigure abciiuccy 9TOH TOUKIH.
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4.44. IlocTpoiiTe rpaduK ypaBHEHUd:
a) 3(x+y)-y=4; 0)(x—2y)—-2(x—y)—-5=0.

4.45. I'papuk ypaBHEHUS X — Y =@ IPOXOJUT Uepes
Touky N(-2; 3). Haiigute umcyo a.

4.46%, BpibepuTe ypaBHEHU:A, rpadUK1 KOTOPHIX COB-
najgaror:
a) x -2y =3; 0) —2x +4y = —6;
B) 0,5x —y =1,5; r) x +2y = 3.

4.47%, YrauTe TOUYKU IEePBOM KOOPAMHATHON dYer-
BEPTU C IIEJBIMH KOOpPAUWHATAMU, IIPUHAIJIEKAIINe
npamoit 2x + 5y =19. [aiite oTBeT, He BBINOJIHAA IIO-
CTPOEHUA.

_@_

4.48. BoiOepuTe ypaBHeHUe, IPaUK KOTOPOro He IIe-
peceKaeT oCh OPAUHAT:

a) 2x + 8y =11; 6) 5x + 0y = -8;
B) Ox -9y =11; r) 3x — 5y =15.

4.49. BpibepuTe TOUKHU, IIPpUHAMJIEKAIUE T'papuKry
ypaBHeHudA 3x —4y = 12:

a) A(4; -1); 6) B(4; 0);
B) C(2; —1,5); r) D(0; -3). y
6

4.50. BrpibepuTe ypaBHeHUe, TIpa- 5
(uK KOTOpPOro M300pasKeH Ha PUCYH- 4
Ke 69: 3
a) y = —2x; o\
0) 2x-y+5=0; -3-2 ;| \123x
B) 2x +y =1; T2

rny+x+1=0. Puc. 69
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4.51. IlocTpoiiTe rpad@uK ypaBHEHUA:
a) x+y =5; 0) —2x + 3y =4;
B) Ox — 8y = 32; r) —x + 0y = 3.
4.52. T'padur ypaBHeHuUA 8x —dy=14 mnpoxoaut

yepes TOUKy ¢ abciuccoir 3. Hailigmre opamHaTy 9TOI
TOUYKH.

4.53. I'padur ypaBHEHUA X + Y =a TPOXOAUT Uepel
Toury M(4; —1). Haiigure uucio a.

— S
4.54. HatinguTe 3HaueHne BbIPAKEHUA
2-6,588:6,1):0,01.
4.55. Paznoxute Ha MHOKUTeau a’— b’ —3(a —b).

4.56. daiin oobemom 60 M6 ckaumBaeTcs ¢ caiTa 3a
5 c. 3a Kakoe BpeMsA cKkauaeTrcd (paita oobemom 885 MO,
€CJI CKOPOCTh CKAUMBAHUA YBeIUUUTCSI Ha 25 %?

§ 23. Cucrema JTMHEHHBIX YPaBHEHUU
¢ IByMS IIepeMeHHbIMHU

4.57. Halinure oTHOIIIeHNE 3HAYECHUN BeJIUYUH:
a) 15 mua u 1 u; 06) 1,8 m u 12 cwm.
4.58. HaiifuTe 3HaueHUe BRIpAKeHUS —2m + n’ npu:

a) m=95; n=3; 6)m=%;n=—2.

4.59. IlpuBenuTre mpuMep JUHEHHON (HyHKIIUU, I'pa-
UK KOTOpPOIi:

a) mapaJjiieseH rpadukrky GyHKOIUN Yy = —2x + (;

0) mepecexkaeT rpaduk QyHKIIUT y = X — 8.

4.60. IlposepbTe, mpumHAAIeKUT Ju Touka (1; 2)
rpadury ypaBHeHua 2x —y = 0.

4.61. Jlanpl 1Ba JUHENHBIX YPAaBHEHUS C ABYMS IIe-
peMeHHBIMU: X — Yy =3 U X +y = 5. Haligure mapy
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umceJl, KOTopas ABJIAETCA DelleHueM N IIepBOro u
BTOPOT'O YPaBHEHUM.

Pernierne pasianmuHBIX 3a/au IIPUBOAUT K HEOOXOMU-
MOCTH HaXOAUTHL OOIIME PelleHus JUHEHHBIX ypaB-
HEeHUH ¢ ABYMs IIepPeMeHHBLIMMU.

Paccmorpum 3amauy. B (pepmepckomM x03sAHCTBE IION
3JIAKOBBIE U OBOIIHLIE KYJILTYPhI 0oTBenerno 150 ra, mpu-
yeM 110J 3J1aKkoBble — Ha 30 ra 0oJbIlle, yeM IIOJ, OBOIII-
Hble. CKOJIBKO TeKTapoOB OTBEJEHO TOJ 3JIAKOBBIE W IO
OBOIITHBIE KYJIBTYPHI OTAEIBLHO?

Ecau 0603HaunTh Uuepes X ra IJIoIalb, OTBEIeHHYIO
1107 3JIAKOBBIE, & Uepe3 Y ra — ILJIOMIAJb, OTBEJIEHHYIO
IIOJ OBOIIHBIE KYJBTYPbI, TO IO YCJIOBUIO 3aJauM IIOJIY-
yuTcA nBa ypaBHeHudA: X +y =150 u x — y = 30.

W3BecTHO, UTO M IEPBOE M BTOPOE YPABHEHUSA HMe-
0T OecKoHeuHO MHOro perreHuii. Ho mo ycioBuio 3ana-
Yy HY)KHO HAWTH 00Iue pelleHusd, T.e. HAUTH TaKkue
mapsl umceJi (X; y), KOTOpble YIOBJIETBOPSAIOT W IIEPBOMY
Y BTOPOMY ypPaBHEHUSIM.

B sTOoM ciiyuae TOBOPAT, UTO HYsKHO PEIINTh CHCTE-

. |x+y =150,
My ypPaBHEHUM
x —y = 30.

Cucrema AByX JUHEHHBIX yPaBHEHUN C ABYMS

a,x+by=c,
mepeMeHHbBIMH NMeeT BU

a,x + by =c,,
rme a,, by, ¢;, ay, by, c;, — HEKOTOPHIE UHCJIA,
aXx umy — IepeMeHHBIe.

2x — y = 150,
x+3y =235

ABJIAETCA CHUCTEMON JUHEMHBIX YypaBHEHUUN C JIByMA

Hanpumep, cucrema ypaBHEeHUI
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nepeMeHHBIMI. Koa(dduiimeHThbl mepen IIepeMeHHBIMU:
a;=2; by=-1; a,=1; b,=3, a uncja B OIpaBbIX YaCTAX
ypaBHeHU# (cBOOOAHBIE UjIeHbI) ¢; = 150; ¢, = 35.
. |2x-05y =0,
Cucrema ypaBHEHUNA TaKiKe ABJIAETCH
x =3

CUCTEeMOM JIMHENHBIX ypaBHEHU! € AByMdA IlepeMeH-
HbIMU. Kos(duiimeHTH! IIepen IepeMeHHBIMU: a, = 2;
b,=-5; a,=1; b,=0, a yncyia B IpaBbIX YaCTAX ypaB-
HeHu# (cBoOOmHBIe uaeHbl) ¢; =0; ¢, =3.

Onpenexenue Pemenuem cucreMbl ypaBHEHUN

a,x+by=c,
HasbIBaeTCA YIOPSAJZOYEHHAs mapa
a,x + by = ¢,
yucea (xy; Y,), ABIAIONIAACA OJHOBPEMEHHO pelle-
HIEeM U IIePBOTO ¥ BTOPOTO YPaBHEHUMA.
Pemuts cucreMmy — 3TO 3HAUUT HAWTHU BCe ee pe-

IImeHnund nJjan goKa3aThb, YTO NX HET.

IToxkaskem, uro mapa uuces (3; 2) ABISIETCS PEIIEeHU-

. |2x+y =28,
€M CUCTEMbI YpaBHEHUM
3x -2y =05.
IlogcTaBuM mapy uucel
(3; 2) B kaxkmoe us ypasHe- ||a,x+by=c, .
HUN CHUCTEMBI U IIOJYUYUM a,x+by=c, (%05 Yo)
2:3+2=8,
Kaxmgoe
3:3-2-2=05. a,x,+by,=c¢;,

. — BEPHO
U3 ypaBHEHUI oOpariaercsa a,x, + by, =c,

B BepHOe UMCJIOBOE DaBeH-
CTBO, 3HAYUT, Iapa 4uces |(x,; y,) — PelleHue
(3; 2) aBaseTcA pellleHWEeM |cucTeMbl YpaBHEHUI
CHUCTEeMbl YPaBHEHUH.
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Yucno pelueHU cuctembl IMHEUHbIX YpaBHEHUN
C ABYyMSl NepeMeHHbIMU

Tak Kak rpa@ukKoM KasKIOTO YPaBHEHUS CUCTEMBI
a,x+by=c, .
SABJIAETCS TPAMasi, TO UKCJO PeIIeHUHR

a,x + by =c,
CHCTEMBI 3aBUCHUT OT B3AMHOI'O PACIIOJIOKEHUA IIPAMBIX.
1. Eciu npamele a,x + by = ¢, u a,x + by = ¢, me-
pecekatorca (puc. 70), To KOOpAMHATHEI TOUKU Iiepece-
YeHUSA MPAMBIX YIOBJETBOPSAIOT W IIEPBOMY U BTOPOMY
YPaBHEHUAM CUCTEMBI, T. €. SIBJIAIOTCA PEIIeHUeM CHUC-
TEeMbl. JTO peIlleHre eIWHCTBEHHOe, TaK KaK JIPyrux

00X TOYEK Y MBYX MEPEeceKaroluxcs NPAMbBIX HeT.

Y
azx+by= & IIpambre
a,x+by=c
Yot u a,x +by=c,
d
O e > IepeceKarwTcH,
3HAYUT, CUCTEMAa
ypaBHEHUUN MMeeT
ax+by=c

€IMHCTBEHHOE PEIIleHIie

Puc. 70

2. Ecau mpambele mapaJuienbHbl (puc. 71), To cuc-
TeMa ypaBHEHUII He MMeeT PelleHmnil, TaK KaK y 9TUX
IPAMBIX HET OOIIUX TOUYEK, T.e. HeT IIap YHhceJ, yAOB-
JIETBOPAIOIINX OZHOBPEMEHHO IBYM YPaBHEHUIM.

Y4
\ IIpamsbie
axX+ by =ic, a,x+by=c
\ u a,x +by=c,

5 >
dxtb y_c\ = mapaJjiebHbl, 3HAUUT,
T CUCTeMa ypaBHEHUIl

He UMeeT pelIeHuMn

Puc. 71
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3. Eciim nmpambie coBnagamTr (puc. 72), ToO cucreMa
ypaBHeHUI mMeeT OECKOHEUHO MHOTO PENIeHWil — 3TO

KOOPAMHATHI TOYEK, JIe:KAINX Ha IIPIMOMU.

a,x +byy=c¢, Y1

>

2

a,x+by=c,

Puc. 72

IIpamsbie
a,x+by=c
n a,x +by=c,
COBIAJIAI0OT, 3HAUMUT,
crucTeMa ypaBHeHUM

nMeeT 0ECKOHEUHO
MHOTO peHieHun

@ CucreMa JMHEHHBIX YPABHEHUH ¢ AByMS IepeMeHHBIMU

1. Ompenennre, SABJISETCSI JU
CHUCTEMAa CHCTEMOU JUHEHHBIX
YPaBHEHHUU C ABYMs IIepeMeH-
HBIMU, 1 HA30BUTe Koa(puiiu-
€HTHI IIepe] IepeMeHHBIMIT:

{—x +2y =12,
a)

S5x -y =2>5;

2 —
5) 2x" +y=1,
5x +3y ="1.

—x+2y =12,
a) Cucrema 5

AB-
x—-y=>5

JdeTcsd CHCTEMOU JUHEeNHBIX
ypaBHEHUH, TaK KaK HNMeeT
{alx +by=c,

BUJ

a,x +byy = c,.
Kospdunuentsr 1mepen
peMeHHBIMU: @, =-1;
as = 5; b2 = _1.
0) ITepBoe ypaBHeHUE CHCTEMBI

2x* +y=1,
S5x+3y="17
MEHHYIO X BO BTOPOI CTeIeHU,

cucTeMa He SBJISIeTCS CUCTEeMOI
JUHENHBbIX YPaBHEHUN.

I1e-
by =2;

COIEPIKUT Tepe-

Pemenus cucreMbl JUHEHHBIX ypaBHEHUN
¢ IBYyMS TMepeMeHHBIMU

2. BepHO 71U, UTO Taphbl YUCE]
(1; 3), (-2; 6) aBagioTcA perre-
HUSAMHU CHCTEMbl YpaBHEHUM

ITogcraBum mapy uwmcea (1; 3)
B KasKJ0€ YPaBHEHNE CHUCTEMBI
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6x + 2y =12,
8x —y=5?

6:-1+2-3=12,
8:1-3=5.
Kaxxkmoe ypaBHeHHE CHCTEMBI
o0paTuyioch B BEpPHOE UMCJIO-
BOE PaBEHCTBO, 3HAUUT, Iapa
yucen (1; 3) aABisgercs peiie-
HUEM CUCTeMBbl ypaBHEHUIA.
ITogcraBum mapy uwuces (—2; 6)
B IIepBO€ ypaBHEHUE CUCTEMBI.
ITockonbKy 6 (-2)+2:6=12 —
HEBEepHO, BTOpPOE YypaBHEHUE
MOYKHO He IIpoBepATh. Ilapa
yucesa (—2; 6) He ABJSIETCA pe-
IIeHneM CHUCTeMbl ypaBHEHU.

1 IIOJIYyUYMM: {

Yucao pelnreHU CUCTEMbI JNHEHHBIX YPaBHEHUN
¢ AByMs IepeMeHHBIMH

3. ITocTpoiiTe rpaduku ypas-
x+y=2_8,
2x+2y=5
U OIIPeeJIUTe YUCJIO PEeIeHU
CHCTEMBI.

HEHUH CHUCTEMbI {

Bripasum 1epeMeHHYIO Y U3
TIepBOT'0 U BTOPOT'0 YPaBHEHUN,
IOJTyYUM JIMHEUHbIe PYHKIINHT
y=8—-xuy=2,5-x. llocrpoum
rpadpuru pyHKIU (puc. 73).

A

Q
8

y=8-x

|
f
[\ ) B Ot =

Puc. 73

I'padurn nmapannenbusl (kB = ko
b,#b,), 3HAUWUT, cUCTeMa He
nMeeT pelleHu.
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e 1. Bepuo nu yrBep:xgenue: «Ilapa umcern (x; y) HasbIBaeT-

a,x+by=c,
CcA pelIeHneM CHUCTeMbl ypaBHEHUMH ecu
a,x + by = c,,

OHA ABJIAETCA PeIlIeHrneM XOTdA OBl OJHOI'O YPaBHEHUA CHUCTe-

MBbI» ? OTBeT ImoACHUTE.

2x -3y =171,
2. Cucrema ypaBHEHUI He MMeeT pPeIleHu.
2x -3y =3

Kax pacmomo:xenbl rpaduKy ypaBHEHUIN CHUCTEMBI?

x+2y="17,
3. Cucrema ypaBHeHUI nMeeT ONHO peIlleHIe.
2x -3y =3

Kax pacmomoskenbl rpaduKy ypaBHEHUI CHUCTEMBI?

4.62. Onpenenure, KaKue CHUCTEMBI ABJSIOTCS CHUC-
TeMaMU JUHEeNHBbIX YPABHEHUH C ABYMS IIePEeMEeHHBIMMU.

g cucrteM JIMHEMHBIX ypaBHEHU Ha30BUTe KOa(hDu-
IIUEHTHI Tepe]] IepeMeHHbIMU:

X — = —1, 2 _ =
2) y 61X Y 7,
-2x -y =5; x+2y=29;
+3=-1, x+0,3y =71,
B) Y72 T) y
x-y="T; -2x + 0,9y = -0,7.
4.63. fABngerca nu napa uucen (40; 20) perrenuem
. |x+y =60,
CHCTEeMbI YPaBHEHUMI
x—y =207

4.64. Vs nap yucexa (10; 0) u (6; —6) BEIOEPUTE TY,
KOTOpasd SBJISETCA PelleHreM CUCTeMBl YpaBHeHUM

~ 1,

(R R
wie N

= 5.
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4.65. Ilokasxkure, uto mmapa umce (2; 1) He ABIgeTCA
. lx+y =3,
pellleHieM CHUCTEeMBI YpaBHEHUI
2x -y =5.
4.66. BpiOepuTe cucteMy ypaBHEHUI, peIleHueM KO-
TOPOU He ABJisgeTcA mapa uucea (1; —2):

x+y=-1, x—-y=3,

a) 0)
2x —y = 4; 2x -3y = 4.

4.67. IlpugymaiiTe IpuUMep CHUCTEMBI ABYX JIMHEH-
HBIX YpPaBHEHUU C JABYMSA II€PEMEHHBLIMU, PeIleHueM
KoTopoii OyzeT mapa uucesa (3; —1).

4.68. IloctpoiiTe rpadpury ypaBHEHUH CHCTEMBI U
OIIpPEeIeJINTE UMCJIO PEIleHUIl CHCTEeMbI:

x+y=4, 3x -y =2,
a) 0
x—y = 6; —6x + 2y = 3.
4.69. IlocrpoiiTe rpauKu ypaBHEHUU CHCTEMBI U
BBIOEpUTE CUCTEMY, KOTOpas HE MMEeT PeIlleHMH:
x+y=2, x+2y =25,
a) 0)
x—-y=1; —-x -2y = 5.
4.70. IlocrpoiiTe rpaduKm ypaBHEHHUII CHUCTEMBI U
BBIOEPUTE CHCTEMY, KOTOpas MMeeT 0eCKOHEYHO MHOTI'O
pelieHuii:

x -3y =25, 2x-0,5y =4,

0
2x+y =4; ) -x+ 0,25y = -2.

4.71. TlepBoe ypaBHeHue cuctembl x —2y=1. Ilpu-
IyMaiiTe BTOpOe yYpaBHEHME CHUCTEMBI TaK, UTOOBI IIOJIY-
YyeHHasA CUCTEMA:

a) nmeJsia 6ECKOHEUHO MHOT'O PeITleHU;
0) He uMeJa pelIeHun;
B) ©MeJIa TOJbKO OJHO peIlleHue.
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4.72% Haiinure Bce 3HAUEHUA @, IIPU KOTOPHIX CHUC-

. |2x+3y =10,
TeMa ypaBHEHUH MMeeT eJNHCTBEeHHOe
ax -5y =15
pelreHue.
4.73% Hangure Bce 3HaueHUA b, IPU KOTOPBIX CIC-

. [8x+by=1,5,
TeMa ypaBHEHUM uMeeT OECKOHEUHO
2x+y =1
MHOT'O peIleHuM.

S @ —
4.74. fIBnsaerca au mapa uuces (4; 3) perreHueM CHUC-
2,5x -3y =1,
5x — 6y =27
4.75. Kaxkasa us map uucea (0; 2) u (3; —2) aBaserca
4x + 3y = 6,
2x+y=4?

TeMbl ypaBHEHU {

pellleHneM CUCTEeMbI YpaBHEHUN {

4.76. Iloxkaxxure, uTo napa uucesa (—1; 4) He ABIAET-
L lx-2y="1,
CA pelleHreM CUCTEMBI YPaBHEHUN
6x -y =-9.
4.77. BeiOepuTe cucTeMy ypaBHEHUMH, pelleHueM Ko-
TOpOU ABJIgeTcA mapa uuces (—1; 2):

) 2x -3y = -1, 5 -x+4y =9,
a
x+y=-1; 2x +y =0.

4.78. TlpugymaiiTe mpuMep CHUCTEMBI IBYX JIMHEN-
HBIX YpPaBHEHUU C OABYMs HEM3BECTHBIMU, PeIIeHWeM
KoTopoii Oyzaet mapa uucesa (5; 7).

4.79. TloctpoiiTe rpad)uKky ypaBHEHUU CHUCTEMBI U
OIIPEeJIeJINTE UMCJIO PEIIeHUI CUCTEeMBI:
a){x—y=6, 6){235+y=5,

-x+y=-3; x—y=3.
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4.80. IlepBoe ypaBHeHue cucteMbl 2x —y =3. Ilpu-
IyMalTe BTOPOe YPaBHEHVE CUCTEMBI TaK, UYTOOBI IOJIY-
YyeHHAasA CHUCTeMa He MMeJia PeIlleHuH.

4.81%, HaiiguTe Bce 3HAUEHUA @, IPU KOTOPHIX CHUC-

. |lax -3y =12,
TeMa ypaBHEHUM nuMeeT OECKOHEUHO
2x -4y =16
MHOT'O PeIIeHuN.

4.82. 3Hasa, uro a < b, cpaBHUTE:

a) 3a u 3b; 0) —5a u —5b;
_ —4: ayub
B)a—4ub-4; 1‘)7 " o

4.83. PasnoxxuTe Ha MHOKUTEJIU:
a) —5x*>—10xy - 5y°; 6) a®—9b>+ a — 3b.
4.84. Haiimure 3HaAUYeHMEe YNCJIOBOTO BbIPAXKEHUS
56 —3_( 7 —4)—5
((7) ) ’ (5) )
4.85. dyT60oabHBIN MAY cTouT 22 p. CKOJIBKO QyT-

0OJIBHBIX MsauUeil MOKHO OyaeT kynuThb Ha 100 p. B mepuo/
pacupomasky, KOorga CKUAKA Ha Msaun cocTaBiser 25 %?

§ 24. Cmoco0bI peleHuss CHCTEeMbI JHHEeHBIX
YPaBHEHUH C JBYMA IEePEeMEeHHBIMU

4.86. Yupocture BrIpaskeHme 3(a — 3b) — 5(a — 2b)
U HalauTe ero 3sHaueHwe npu a=-1,5 m b=-1.

4.87. Haiigure cyMMy U PasHOCTH MHOI'OUJIEHOB
3x+2y—-1u by - 2x + 8.

4.88. Pemure ypaBuenue 13 —3(x +1) =4 — 5x.

4.89. I3 paBeHcTBa x + 4y = 8 BbIpa3ure:
a) x uepes y; 0) y uepes x.
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PaccmoTpuM, Kak HaWTU Bce IIapbl Yuces, YAOB-
JIETBOPAIOIME KayKJIOMy VpPaBHEHUIO CHUCTEMBI

a,x+by=c,

T. €. PEeHIUTh CUCTEMY ypaBHEHUH.

a,x + b,y = c,,

Cnoco6 noacTtaHOBKMU

@ YT1005I pEeUIUTH CUCTEMY YPABHEHUH CIIOCOOOM IO/~

CTAHOBKH, HYJKHO:

O U3z ogHOrO ypaBHEHUS CU-
CTeMBbl BBHIPA3UTh OHY U3 IIe-
PeMeHHBIX.

(@ 3ameHuTH BO BTOPOM ypaB-
HEHUU dTy IepeMeHHYI0 Ha ee
BBIPAsKeHUe.

@ Pemuth MoJyYeHHOE ypPaB-
HeHUe, HAWTU 3HAUEHUE JPy-
ol mepeMeHHOM.

@ HatinenHoe B3HaueHUe IIe-
PeMeHOI IOJCTaBUTL B BhIPA-
sxenne u3 n. O u HaiiTu 3Ha-
YyeHUe BbIPAKeHHOI IlepeMeH-
HOM.

(® Bamucarb OTBET — YIIOPA-
JIOUEHHYI0 IIapy HaWJIeHHBIX
3HAYEHUN IepeMeHHBIX.

Pemmure cucremy ypaBHeHUI
2x+y="1,
3x -4y =5.

@ U3 nepBoro ypaBHEHUS BbIPA-
3uM y: 2x+y="T, y="7-2x.

@ IloacTaBUM BBIpAsKeHHE AJIS
Y BO BTOPOe YPaBHEHUE CUCTEMBI:

y="7-2x,
3x —4(7-2x)=5.

® Pemum BTOpoe ypaBHEHHE
CHCTEMBI:

3x —4(7-2x)=5;

3x — 28+ 8x =5;

11x=33; x=3.

@ HaiifneHHOe 3HaUeHHUe Iiepe-
MEHHOU X = 3 IOJCTABUM B BBI-
paskenue IJis y:

y="17-2x, y=7-2-3,
x=3; x=3;

y:l,
x=3.

® Omeem: (3; 1).
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Cnoco6 crnoxeHus

PaccmoTpum ciayuaii, Korga Ko3I(p(PHUITUEHTHI Iiepen
X UJIN Y ABJIAIOTCS MPOTHUBOIOJOKHBIMHU YNCJIAMU.

Yr100BI pEeUIUTh CUCTEMY YPABHEHUH CIIOCOOOM CJIO-

SKeHUSs, HYKHO:

O OxHO U3 ypaBHEHHI cHCTe-
MBI OCTaBUTH 0e3 M3MeHeHuit,
a JIpyroe 3aMeHHUTb CYMMOIi
ypPaBHEHUH CHCTEMBI.

@ W3 monaydueHHOTO ypaBHe-
HUA (CYMMBbI) HAWTH 3HAUCHUE
TmepeMeHHO1.

@ IlozcTaBUTHL 9TO 3HAUEHHE
mepeMeHHON B OCTaBJEeHHOE
0e3 wu3MeHeHUIl ypaBHeEHUe
CUCTEMBI.

@ PemuTh MOJTy4YEeHHOE JIH-
HellHOe ypaBHeHUe, T. €. Hal-
T B3HaueHWe [OPyroil mepe-
MEeHHOT.

(® 3amnmcaTb OTBeET.

Pemmure cucremy ypaBHEHUI

2x+2y="17,
CIIOCOOOM CJIO-
3x-2y=5
JKeHUs.

@ 3amerumM, uTO KO3 HUIH-
€HTHI TIepe]] ONHON M3 Iiepe-
MeHHBIX (y) ABJIAIOTCA IIPO-
THUBOIOJJIOKHBIMU ~ UHCJIAMHU.
ITosToMy omHO M3 ypaBHEHUI
CHUCTEMBI OCTaBUM 0e3 n3MeHe-
HUH, a JPyroe 3aMEeHUM CyM-
MO JBYX ypaBHEHUII CHCTe-
MbI: 2x+3x+2y—2y=T+05;
5x =12. IlonyuyuM HOBYIO CHC-
TeMy YpaBHEHMUI:

2x+2y =17,
S5x =12.
@W3 Broporo ypaBHEHUS

9TOHM CHCTeMbl HalijgeM 3Ha-
YeHWE X W IIOJYUYUM CJIedYIO-
IIYIO CHUCTEMY:

2x+2y =17,
x =24.

(® Hatinennoe 3Hauenwue x = 2,4
MOACTaBUM B II€PBOE ypaBHe-
Hue. [lomyunum:

2:24+2y=",
x=2,4.

@ PemuM IepBoe ypaBHeHUe
CHCTEMBI:

2-24+42y=17,2y=2,2, y=1,1.
® Banumem otset: (2,4; 1,1).
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Ecau koadduiuenTsl nepes X Uan y He SABJISIOTCH
IMIPOTUBOIOJJIOKHBIMM UNCJIAMU, TO ITOJIYUUTh UX MOXK-
HO, YMHOKHUB Kakaoe (MM OJHO) M3 YPaBHEHUU CUCTe-
MBI Ha JOMOJHUTEIbLHBIA MHOYKUTEb.

2x+5y=16,
3x—2y=5.

B sT0i1 cucTemMe HET MPOTHUBOMOJIOMKHBIX KO3(UITI-
€HTOB Ilepe]l ONMHAKOBBIMM mepeMeHHbIMU. I[lomyuum
WX, YMHOKUB IIEPBOE yYpaBHEHUe (JIEBYIO U ITPABYIO €ro
YacTHU) CUCTEeMBI Ha 2, a BTopoe — Ha 5. Mmeem:

4x +10y = 32,
15x — 10y = 25.

Pemmum »aTy cucreMy ypaBHEHH# CIIOCOOOM CJIO-
JKeHU:

Hanpumep, penium cucreMmy ypaBHEHU

4x +10y = 32,

19x = 57;

2x + 5y =16,

x = 3;

2-3+5y =16, y =2,

x =3 x = 3.
Omeem: (3; 2).

@ Cmmoco0bI pelieHnsa CUCTEeMbI JIUHEHHBIX ypaBHEeHU
C IByMs IlepeMeHHbIMU

L |2x+y=3,
Pertre cucremy ypaBHeHUI
2x -5y =9.
Cmoco06 moacTraHOBKHU Cmoco0 cioxeHnus
(D BelpasuM IepeMeHHYI Y @ YMHOKHM IIepBOe ypaBHe-
U3 MIEepPBOr0 ypaBHEHUA U IIO- Hue Ha —1, moxry4yum:
y=3—2x, {—Zx—y:—S,

JIYUUM:

v 2x -5y =9. 2x -5y =9.
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@ IMoxcraBum BBIPAKeHNe
y=3—-2x BO BTOpPOE ypaBHe-
HUE€ BMECTO Y ¥ IOJIYyUM:

y=3-2x,
2x - 5(8-2x)=09.

® PemuM BTOpoe ypaBHEHUE
CHCTEMBI:
y=3-2x,

2x—-15+10x=9;
y=3-2x, y=3-2x,
12x = 24; x=2.

@ IloxgcraBuUM 3HaUueHUe X = 2
B IIepBOE ypaBHEHINE:

y=3-2-2, y=-1,
x = 2; x=2.

®IIapa (2; -1) — pemenne
CHCTeMBI ypaBHEHUIA.

@ CnosxkuM  TOYJEHHO [JBa
ypaBHEHUS CHUCTEMBI U TIOJY-
yuMm —6y = 6.

(® IlepBoe ypaBHeHUEe NCXOJ-
HOU crCTeMbI OCTaBUM 0e3 mu3-
MeHEHUI, a BTOpPOe 3aMEeHUM
CYMMOII ypaBHEHUI1:

2x +y =3,
-6y =6.

@ HaiigeM IepeMeHHYIO Y W3

BTOPOT'0 YPABHEHUS U IIOACTA-

BUM OSTO 3HAUEeHUWEe B IIePBOE
ypaBHEHUe:

2x+y =3,

{y=—1;

2x —1=3, x =2,
{y=—1; {y=—1-

®Iapa (2; -1) — pemlerue
CHCTeMbl YpaBHEHHUIl.

6 1. ITpuBenuTE IPUMEP CUCTEMBI INHEHHBIX YPABHEHU C ABY-
Ms TIepeMeHHBIMU, KOTOPYIO palMoHaJbHEee pelllaTh CIIOCO-

OOM CJIOYKEHUS.

2. ITpuBenuTe IpUMeEpP CUCTEMBI JUHEHHBIX YPABHEHUH C IBY-
M TepeMeHHBIMM, KOTOPYIO pallMOHAJIbHEe pellaTh CIIOCOo-

6oM IIOACTaHOBKU.

_@_

4.90. Pemmure cucteMy ypaBHEHUH CIIOCOOOM IIOJICTA-

HOBKU:
x=17-93y,
3x + 2y = —95;

x+0y =0,
3x+ Ty =16;

y=1-2x,
0)
ox — 2y =T;

3x -y =0,
2x + 3y = 22.
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4.91. Pemure cucteMy ypaBHEHUH CIOCOOOM IIOACTA-
HOBKHU, MCHOJIB3YSA aJITOPUTM:

x+y=86, x -2y =3,
a) 0
S5x -2y =9; Sx+y=4;
4x -9y = 3, 3x -y = -5,
B) r)
x+ 3y = 6; -5x +2y =
4.92. Pemute cucteMy ypaBHEHUM ciocoOOM IofcCTa-
HOBKWU: 1
{x—3y+2:0, 5 S(xty) =8,
2x—4y+1:0; i(x—y)=4;
7y3—x _ _2, 2 _x
) 14 D28
’”3 Y = 4,5; 2x + 3y = 16.

4.93. Pemiure cucreMy ypaBHEHHUII CIIOCOOOM CJIOKe-
HUSA, UCIIOJb3YSA aJTOPUTM:

2 {2x+y:13, 5 {4x+7y:40,
3x -y =2; —4x + 9y = 24;
5x — 2y = 3, ~3x + 5y = 10,

? {7x+2y=9; § {3x+y:14.

4.94. YMHOKbTe OTHO U3 YpPaBHEeHUU cucTeMbl Ha (—1)
U PeIIuTe CUCTEMY YpPaBHEHUII CIOCOOOM CJIOKEHU:

x+5y =28, 2x -5y =1,
a 0)
x+4y =T; 4x —dy =T;

| 2y—3x =9, ) 2x—y =-1,
B r
y—3x=12; 6x—y="1.
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4.95. Onpenenure, Ha KaKOe UYHCJO YAOOHO YMHO-
JKUTHh ONHO M3 YPABHEHUU CUCTEMBI, M PEIIINTE CHCTEMY
YPaBHEHUI CIIOCOOOM CJIOKEHIS:

3x -2y =5, 5) 2x - by =2,
a

S5x+4y =1; 6x —Ty = —-2;

2x+3y =3, ox —4y =8,
B r)

5x+ 6y =9; x—y=2.

4.96. PemuTe cucteMy ypaBHEHUII CIIOCOOOM CJIOXKe-
HUS:

3x—2y =95, 5) 2x -3y =95,
a

2x + 5y =16; 3x + 2y = 14;

Tx+ 6y =1,5, 3x— Ty = -32,
B r

4x — 9y = 5; 2x -3y =-3.

4.97. TlpuBeauTe ypaBHEHUS CHUCTEMBI K ypPaBHEHU-
AM C HIeJbIMH KO3(PPUIMEHTAMH N PEIINTE CHCTEMY
YPaBHEHUI CIIOCOOOM CJIOKEHIS:

x_Y _p 2x+1:y—1
a)<4 5 6) 5 2’
2x +y = 26; 4x + by = 23.

4.98. Pemure cucreMy ypaBHeHUI Hambojee paIiuo-
HaJILHBIM CIIOCOOOM:

1,2x - 3,4y =12, 5 2,0x-1,25y="1,5,
a
2,5x +1,4y = 25; 1,2x+ 0,7y = 8,8;

0,3x - 0,5y = 1,18, 0,5x+5,5=12y+61,
B r 3 3
1,6x + 2y = —3,04; 5x = 3y + 8.
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4.99. Cpegu pereHuii ypaBHeHUs 2x +y =24 Haii-
IUTe Iapy, KoTopas:

a) COCTOUT M3 ABYX PABHBIX UNCEJI;
0) COCTOUT M3 IBYX ITPOTHUBOIIOJOMKHBIX UKCEJI.

4.100. He BuIIIOJIHAA IIOCTPOEHUA, HAAUTE KOOPAU-
HATBLI TOUKH IIepeceueHnsd rpadMKoB ypaBHEHUHN

5x-2y=0wu x+2y=12.

4.101. Pemiure cucreMy ypaBHEHUI:
12x +3y —9=2x+13,
8x +20 =10+ 2(x + 2y);

5) 3(x+y)+1=x+4y,
7-2(x—y)=x-8y;

| 1+2(x—-y)=3x-4y,

B
10 -4(x +y) =3y — 3x;
2-5(0,2y — 2x) = 3(3x + 2) + 2y,

T
4(x-2y)—2x+y)=2-22x +y).

4.102. 3anmaiiTe JUHEHHYIO (YHKIHIO (OPMYJIOM,

eCJInl M3BEeCTHO, UTO €e I‘pa(bI/IR IIPOXOAUT Uepe3 TOUKHU
A(1; 1) u B2; 5).

4.103. PemtuTe cucreMy ypaBHEHUI:

a) 0)
2i+y:8- 2 _ Yy _ 2
3 ’ 3 12 38°

4.104. 3anwumwure ¢opMyay, 3amaOINyI0 JUHEH-
HYI0 (QYHKI[UIO, TpadUK KOTOPOM IIpe/cTaBJIeH HA PU-
CyHKe 4.
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1)

e A

N

N
HL\DOOH/Q

=5 =2
=3

Puc. 74

4.105. PemmuTe cuctemMy ypaBHEHUI:

x—2 y-2

+ =2 YrY LY -9

a) 4 4 6) 5
x—2_y—2:11. 37x_2x—y:_11.
3 9 3’ 4 4 2’
8y-2_2x-1__o 8x-T _2y-8 4
4 5 4 5

B) 3x+1 3y+2 r) 2
x+1 3y —0- x—y _
5 1 0; 5 1=y-2;
sty -Gy =2

™A 1
g(23c -y)— §(3x + 2y) = —20.

4.106. IIpoxoauT su npsamad 3x — 7y =1 depes ToU-
Ky IlepeceueHmus NpAMBIX 2X + Y = -5 u dx —y=-9?

4.107. BeimonauTe ITpeobpasoBaHUsS YPaBHEHUU CHUC-
TEeMbI U PEIINUTEe ee:

o (x +5)* — (x —4)° =(y+4)2—(y—5)2,
13y—2x(4—x):(2+x)2 + (38— x)%;

) (x—2)(y + 6) = xy + 13,
(y — 2)(x +4) = xy — 183.
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4.108. Ilpamasa mpoxomut ueped Touku A(-1; 4) u
B(3; —4). HaiiguTe KOOpPAWMHATHI TOUKU II€PECEUEHUS
JTaHHOM MPSIMOM C OChIO aOCIIHCC.

4.109. 3anumnTre ypaBHeHUE HPAMOIA, TPOXOIAAIIEH
yepes TOUKY IlepeceueHud NpAMBIX 3x —y=2u 2y—x=1
U napaJjijaejbHOU rpadury npamoit y = 2x + 13.

4.110. Haiigure paccTossHME OT TOUYKM IIepeceueHUsT
npambix x —y =-0,2 u dx + 5y =7 go ocu abciucc; ocu
OpAWHAT.

4.111%, HaiiguTre, npu KaKUX 3HaUEHUAX a U b mapa
ynces (2; —1) ABasAeTCA pelleHneM CUCTEMbl YPaBHEHUN

ax + by = 36,
ax —by = 8.

4.112%, PemiuTe cucreMy VpaBHEHUU, WCIOJIb3YA

TOKIeCTBEHHbIE TIPe00pa3oBaHUI:

x —3y = 2, 3x+y="1,
a) ) 0) )

xy —3y° =-2; 3xy+y =7,

x+y=4, x—y=2,
B) 2 2 P) 2 2

x* -y =8; x* —y” =16.

4.113% C moMoIlbI0 3aMEHbl TEePEMEHHBIX PeIIuTe
CHUCTEMY ypaBHEHU

19x+5y+7  21x-10y+2 _

12 7 3,
5(19x +5y+7)  11(21x—10y +2) _ 3
12 7 o

4.114%, Pemure cucrteMy ypaBHEHUIL:

:3, :2’
2 {x+y 6 x+ |y
3ly|—x=1; 3x +|y| = 4.
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4.115. PermuTe cucreMy ypaBHEHUH CIIOCOOOM IIOJ-
CTaHOBKU:

x =4+ 9y, y=3x-3,
a) 0)

4x -3y = —1; 3x — 2y = 0;

x—2y=0, 5x-y =0,
B) T

2x -3y =7, 3x — 2y = 21.

4.116. Pemmure cucteMy ypaBHEHUI CIIOCOOOM IIOA-
CTAHOBKU:

x+y="17, x -3y =6,
a) 0)
5x -3y =11; 2x -0y = —4;
3x+y="17, 2x +4y =90,
B) r)
I9x -4y = -T; -x + 3y = -10.

4.117. Pemnre cucTteMy ypaBHEHHII CIOCOOOM IIOA-
CTAHOBKU:

1
3x+Ty-8=0, 5 sxty) =4
x+5y—4=0; %(x_y)zg;
7x—y:_3 . y

B) 82 5 D5 T
#ﬂ/ =1,5; 2x + 5y = 90.

4.118. Pemure cucreMy ypaBHEHHUII CIIOCOOOM CJIO-
JKEHUA, UCIIOJIb3Ys aJTOPUTM:

x+3y =17, 5 4x + 3y = —-15,
5x + 3y =-3.

4.119. Pemmure cucteMy ypaBHEHUU CIIOCOOOM CJIO-
JKeHUs:

) 9x +4y =8, 5) 3x — 2y =11,
a
S5x + 2y = 3; 4x —dy = 3.

2y —x = —2;
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4.120. PemiuTe cucteMy ypaBHEHUH CIOCOOOM CJIO-

JKeHUsd:
x x—5 3y+2

y _
2 30 6) { 3 4

a) §2
2x —y = 2; 4x + 9y = —10.

4.121. Permiure cucTeMy ypaBHeHUIT HamboJee parmo-

HaJBHBIM CIIOCOOOM:

b

{0,636 -0,2=19-3y,
)

0,1x + 0,2y = 0,3,
a
0,4x + 0,5y = 0,9; m5y—%:15§—2m

4.122. He BBINOJHAA MOCTPOCHUS, HANAUTE KOOPIU-
HaThl TOUYKU IepeceueHus rpaKoB ypaBHEHUN
4x+3y=0u x-3y=15.
4.123. Pemure cucteMy YpPaBHEHUIM:
) 3—(x—2y)—4y =18,
2x -3y +3=203x—y);
) 3(y —2x)—(5y +2) =5(1 - x),
7T—6(x+y)=23—-2x)+y.
4.124. 3agatiTe JuHEeNHYIO QYHKIIUIO (hOPMYJION, €CaIu
M3BECTHO, UTO ee rpaduK IPOXOAUT uepe3 Touku A(—1; 5)
u B (1; 1).

4.125. Pemure cucrteMy ypaBHEHUIA:
x+3 y—-2 _ 2,

a) 0)
x Y 1 x—-1 y+1
—+ =3 _47
3 6 6 4 3
x—1 y-1 S5y —x 2y —x
Yy=2_ 2, 2= +9,
3 3 3 2
B) 1 15 r) 3y —x
X~ —y_ :4' _ = _8
2 6 ’ 5 Y
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4.126. Cpenu pertenuit ypasuenus 11x — 6y = 25 naii-
IUTe Iapy, KOTopas COCTOUT U3 ABYX OAUHAKOBBIX UKCEJI.

4.127. Beigscaute, npoxoaut jau npamad 9x -2y =1
yepes TOUKY IlepeceueHrs MPAMBIX § —2x =5 u x +y = 11.

4.128. IIpamasa mpoxomuT uepe3 Toukm A(8; 2)
u B (—4; —1). HaiimuTe KOOpAMHATHI TOUKU IIEPECeYeHU A
JTaHHOM MPSAMOI C OChIO OpPAMHAT.

4.129. SanumuTre ypaBHEeHUE IIPSIMOU, TPOXOIAIIEH
yepes TOUKY IlepeceueHrd IpAMbIX 2x+y=3 u 2y —x=1
U napaJjiiaejbHoU rpadury QyHKoum y=2x — 9.

S —
4.130. Beruuciure:
a) 25% -+ (—4)® - (0,01)%; 0)
4.131. Ucmonba3ysa mepeMeHHbIE X, J U 2, 3AIIUIINATE
IBa PasJMUYHBLIX OJHOUJIEHA CTAHZAPTHOI'O BHAA, KO3(]-
(pUIIMeHT Ka)KI0ro 13 KOTOPhIX paBeH 1.

45 - g*

222 °

4.132. Paszioxkure Ha MHOMKUTEJIU:
a) Tx — Ty + a(y — x); 6) (2x + 3)* —(x — 1.

4.133. Pemiure HEpaBEeHCTBO:
2) 3(x — 2) + 1< 4ux; 6) 15;20—1;C<§.
4.134. Bynbaor cbesaeT IOPIUIo KopMa 3a 5 MUH, a TaK-

ca — 3a 7 MuUH. 3a KaKoe BpeMsa 00e cO0aKU CheIAT OTHY
TIOPITHIO KOPMAa, €CJI He OyayT n3-3a Hee KOH(PJINKTOBATh?

4.135. Ha ckoJbKOo mporeHToB umcjao 120 Oosblire
yucia 80?

§ 25. PenieHne TeKCTOBBIX 3ada4d
¢ IIOMOIIBI0 CHCTEMBI JUHEHHBIX YPaBHEHUU

4.136. Ha aByx yaumnax 117 momos. Ha mepBoii yiuiie
JIOMOB B JBa pasa MeHbIIle, yeM Ha BTOpoi. CKOJIb-
KO JOMOB Ha mepBoii yauie? Bribepure ypaBHEHUe,
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o

COOTBETCTBYIOITIEe YCJIOBUIO 3ajauw,
YKCJIO0 JIOMOB Ha IIEPBOU yJIHIle:

a) 2x —x =117; 0) 2x +x =117;
B) x+§:117; r) 2x =117.

4.137. PasuocTh ABYyX unceJ pasua 27,5. Bropoe uwuc-
Jo cocTtaBiaser 45 % mnepsoro. Hatigure sTu umcia.

eciim X

4.138. Karep mporitesa 1mo o3epy Ha 6 KM OoJibIlre,
yeM II0 PeKe MPOTUB TeueHMdA, 3aTpaTUB Ha IYTh
1o pexke Ha 30 MmuH 00JbIlIe, YeM Ha IYThH IO 03epY.
Haiingure niuHy myTH, KOTOPBIA KaTep MIPOIIEJ II0
peKe, ecoi ero CKOPOCTh IPU ABUIKEHUU II0 03EpPY

10 *™ a mpoTuB Teuenusa pexu — 8 M,
q 9

Pemmmum sagauy. Ogma yamka xKode CTOUT 5 p., a Of-
Ha yaimka yad 3 p. B xade 3a gerp mpogaau 120 ua-

meK Kope m uasg u moayuumam BeIpyuky 500 p. Ckoub-
KO JallleK Kode M CKOJbKO YaIlleK Yas IIPoJan?

YT10o0BI pEeIINTh 3a1a9y C IOMOIIHI0 CHCTEMBbI IBYX JIH-
HEeNHBIX YPaBHEHUH C IBYMSA NepeMEeHHbIMU, HY;KHO:

(D BblAcHHUTH, O KaKUX Be-
JINYMHAX HJeT peub B 3aja-
ue, KaKHUe 3HAUeHUs BeJIUYUH
U3BECTHBI, a KaKue HY)KHO
HaNTH.

@ B zazaue peub UIET O CTOU-
MOCTH OIHOM dYaIlIKU Kode u
ONHOI YaIlIKu uas (U3BeCT-
HbIe 3HAUeHNsA), 00 00IIeM Ko-
JIMYeCTBE MPONAHHBIX UAIlleK
yasgd u Ko(e (U3BeCcTHOE 3HAa-
YyeH1e), CTOMMOCTH BCEX IIPO-
HaHHBIX dYalieKk Koje m yada
(u3BecTHOE BHAUEHUE), KOJIU-
yecTBe IMIPOJAHHBIX dYallleK
Ko(pe m uyasg oTHeJbHO (Hems-
BeCTHbBIE 3HAUEHUSI).

Pemmum 3agauy ajarebpamuec-
KUM CIIOCOOOM C IIOMOIIBIO
CUCTEMBI YPABHEHUM.
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@ BolpeauTb ABa HEU3BECT-
HBIX  3HAUEHHUS  BeJUYMNH.
OngHO M3 HEM3BECTHBIX 3Haue-
HUIl BeJUYNH 0003HAUUTH IIe-
PeMeHHOI X, a Ipyroe — Iie-
PEMEHHOH Y.

® Hcnonwsys yciaoBue 3a-
Jaul W 3aBUCUMOCTU MEXKIY
MB3BECTHBIMU U HEU3BECTHBI-

MU 3HAYEHUSAMU BeJUYUH,
COCTaBUTh [Ba YypPaBHEHUSA
CHCTEMBL.

@ PemuTh MOJYYEHHYIO CHC-
TEMY ABYX YPaBHEHUM.

(® BammcaTs OTBET B COOT-
BETCTBUM C NPAKTUUYECKON
cuTyalueu, OIMUCaHHOW B yc-
JIOBUUY 3aJauu.

@ 0603HAUUM  KOJUUECTBO
OPOSaHHBIX dYallleK Ko(e uye-
pe3 X, a KOJIMYEeCTBO IIPOJaH-
HBIX YallleK 4yas — 4Yepes Y.

® Ilo ycaosuwo x+y=120.
5x p. — BBIPpYYKa 3a Kode,
3y p. — BBIpyUYKa 3a Yaii.

Ilo ycnoBuio 5x + 3y = 500.

CocTaBUM cuUCTEMY YypaBHe-
x+y=120,
5x + 3y = 500.

Ilonyuennasa cucrema ypas-
HeHUil sSABJIAeTCS MaTeMaTHh-
YEeCKOU MOIEeJIbI0 IIPaKTHUeC-
KOM cHuUTyalull, OINNCAHHONA B
YCJIOBUM 3aJaui.

HUN

@ Pemum cucreMy ypaBHe-
HUI:

y =120 — x,

5x + 3(120 — x) = 500;

y =120 - x, y =50,
2x =140; x ="70.
® x — uucIO0 UPOSAHHBIX

yamiek Kode, oo pasuo 70;
Yy — YNCJIO IPONAHHBIX dYa-
ek uasi, oHO paBHO 50.
Omeem: 70 uaiex xode u 50
yaIeK uvas.

Penrenne TeKCTOBBIX 3a/1a4 C IIOMONIHI0 CHCTEMBI
JUHENHBIX ypaBHEHUH

3amaua 1. UMz 10%-ro m
15 %-T0 pacTBOPOB cosiu TPeOy-
ercs cocraButh 100 r 12 %-ro
pactBopa. CKOJBKO TpaMMOB
KasKI0r0o PacTBOPA HAIO B3STH?

3amaua 2. Mo:KHO Ju pasme-
HATH 1 pyOJIb TATUKOIEEUHbI-
MU U ABYXKOIIEEUHBIMU MOHE-
TaMU TaK, YTOOBI BCEero ObIJIO
40 moneT?
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® BLIHCHHM, 0 KaKHUX BeJIMUYMHAX HIEeT peuyb B 3aJaade, Ka-
KHe 3HaAYeHUA BEJIUYUNH U3BECTHHBI, 4 KaKHUe HYIKHO HaWTH.

B sagaue peub mmer o mMacce
PacTBOPOB COJIM M KOHIIEHTpPA-
U coJu B pacTBope. Macca
PacTBOPOB OO CMEIIIUBAHUA
Hens3BeCTHA, a IIOCJIe CMeIIIU-
Bausa — 100 r. HMssectHa
KOHIIEHTPAaI s PacTBOPOB:
10 %, 15 % u 12 %.

B zamaue peub maeT 0 KOJH-
YyecTBe MOHET JOCTOMHCTBOM
5 K. 1 2 K. ¥ CyMMe, KOTOPYIO
COCTABJISIIOT 9T MOHETBI. M3-
BECTHO 0O0Iee KOJMUUYECTBO
moHeT — 40 u cymma — 1 p.,
niau 100 k. HensBecTHO KOJIN-
YEeCTBO H-KOIIEEUHBIX U KOJMU-
YyecTBO 2-KOIIE€UHBIX MOHET.

(@ BeimeauM gBa HEM3BECTHBHIX 3HaueHUHA BeamunH. OqHO U3
HEeU3BECTHBIX 3HAYCHUN BeJUYHH 0003HAUYUM IepeMeHHOH X,

a Apyroe — ImepeMeHHOMH Y.

Heussectuyio maccy 10 %-ro
pacTBOpa 0003HAUMM Yepes X,
a HemsBeCcTHYIO Maccy 15 %-ro
pacTBOpa 0003HAUUM Uepes Y.
Torma (0,1x) r — macca coJiu B
mmepBoM pactsope, (0,15y) r —
Macca COJIX BO BTOPOM PacTBO-
pe, 0,12-100=12 (r) — mac-
ca COJIU B CMECU PacTBOPOB.

HeusBecTHOE KOJIMUECTBO H-KO-
IIeeUHBLIX MOHET O0003HAUMM
yepes X, a HeM3BECTHOEe KOJIU-
YeCcTBO 2-KOIEEUHBIX MOHET
obosHauuMm uepe3 y. Torma
(5x) K. — cymMma, coCTaBJIEH-
Hasg D-KOIleeuHBIMU MOHEeTa-
mu, (2y) K. — cyMMa, COCTaB-
JeHHAas 2-KOIeeYHBIMU MOHEe-
TaMH.

(® Hcnoabayd ycaoBHe 3aa4i ¥ 3aBUCHMOCTH MEKIy U3BECT-
HBIMHM ¥ HEU3BECTHBIMHU 3HAUEHUSAMH BeJIHYUH, COCTABUM

JIBAa YPaBHEHHUS CHCTEMBI.

Ilo ycooBuio 3amaum 3amuIeM
IIepBOe U BTOPOE ypPaBHEHUS
CHCTEMBI: x+y=100 u
0,1x+ 0,15y = 12.

Ilo ycioBuio 3amaum 3amu-
IIIeM IIEpBOEe M BTOpPOE ypaB-
HeHUs cucteMbl: x+y=40 u
5x + 2y = 100.

@ PemuM MOJIyYEHHYIO0 CHCTEMY IBYX ypPaBHEHHWH.

O0benuHUM 00a ypaBHEHUS B
CHCTEeMY U PeIluM ee:

x +y =100,
0,1x + 0,15y =12;

x =60,
y =40.

CocTaBUM U PEIIUM CHUCTEMY
ypaBHEHUI:

x—6g
x +y =40, g’
5x+2y=100; | _gs1

3
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® 3anumem oTBeT B COOTBETCTBHM C IPAKTHYECKOH CHTya-
I[Meil, ONMMCAHHOM B YCIOBUH 3adaUM.

60 r — macca 10 %-ro pac- | Tax KaK YHCJIO MOHET LOJIK-
TBOPA; HO OBITH HATYPAJBHLIM YNC-
40 r — wmacca 15 %-ro pac- | goM, TO pasmMeHATH 1 pPyOJb
TBOPa. IIATUKOIIEEUHbIMU n ABYX-

KOIleeUHLIMI MOHETaMH TakK,
yT0oOBI Bcero 0On110 40 Momer,
HeJIb3d.

0 YceramosuTre ImocjaesoBaTEJbHOCTL IITAroB B CJIEIYIOIMIEM aJi-
FOPUTME PEeIlleHUs 3aJaul.
YT0o0bI PEIINTE 3a4aUy C IIOMOIIILIO CUCTEMbI JBYX YVPABHEHUHA
C IByMs IIepeMeHHBbIMU, HYKHO: a) BBISICHUTD, O KAKUX BeJIU-
UYNMHaX UJAEeT PeYb B 3a/la4ue, KaKle 3HAQUEeHN A BeJINUYMH N3BECT-
HBI, a KaKue HYKHO HalTu; 0) HCIOJb3ys YCJOBUE 3aja-
Y WM 3aBHUCHMOCTH MEXOY HWM3BECTHBIMMN MW HEU3BECTHBIMMU
SHAYEHUAMUN BEJIMYNH, COCTABUTH OBAa YPABHEHHUA CHCTEMbI
C IBYMsl MEPEeMEHHBIMH; B) PEIIUTh MHOJIYUYEHHYIO CHCTEMY
IBYX YpPaBHEHWH; T) BBIJEJIUTH ABa HEM3BECTHBIX 3HAUCHUS
BEJIMUMH; OJHO M3 HEM3BECTHBLIX 3HAUEHUI 0003HAUUTH IIepe-
MEHHOH X, a Jpyroe — IIePeMeHHOH J; 1) 3aIucaTb OTBET B
COOTBETCTBUU C IPAKTUUECKON CUTyallmeil, OIIMCaHHON B yC-
JIOBUU 3aJaum.

_ @ _

CocTaBbTe MaTEMATUUYECKYIO MOJEJDL OJIS PeIIeHUs
3aJauy 1 HAWIUTE OTBET B COOTBETCTBUU C TPEOOBAHU-
eM 3aJaui.

4.139. Bo Bpemsa aBTOOYCHOII SKCKypcuu 15 MIKOJIb-
HUKOB Kynuau 40 cyBeHHpOB, IpUUYeM KaiKIasd JeBOUKaA
Kynuia 2 CyBEHUPAa, a KasKabli MaJIbunK — 3. CKOJIBKO
JIeBOYEK M CKOJIbKO MAaJBUYMKOB IMOOBIBAJIN HA SKCKYPCUU?

4.140. JIpa rapanzgaina u Tpu Terpaau crodar 1 p. 40 k.,
a IBe TeTpaau U TpU Kapauzgartia crodaT 1 p. 35 k. Haiau-
Te, CKOJIbKO CTOAT IATH KapaHAAIled 1 IecTh TeTpae.
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4.141. B moxon myas 26 TypHCTOB B3SAJU JBYXMeECT-
HbIe U TpexMecTHble maJyiaTKku. CKOJBKO UYeJIOBeK pas-
MECTHJIOCh B TPEXMECTHBIX IIaJIaTKaX, €CJIU TYPHUCThI
B3saau 10 majyaTox?

4.142. [IBe Opuraabl CTyZeHTOB paboTajm Ha cOope
saA0670K. B mepBuIit HeHb omHa Opurajga paborajsia 3 4, a
BTOpad — 2 4, IpuueM BMecTe OHU cobpasu 23 11 s10JI0K.
Ha caenpyromuii nqeHs mepsas Opuraja 3a 2 4 coOpaJja
Ha 2 11 aA0JI0K MeHbIle, ueM BTopad 3a 3 4. CKOJIBLKO
IIeHTHEPOB A0JIOK coOmpaJia Kaskaad Opuraza 3a 1 u?

4.143. [1Boe pabouux marotoBuau 162 merasu. Ilep-
BbIl paboras 8 nmeii, a Bropoir — 15 gmeii. CKOJILKO
JeTajieli M3roTaBJIMBAJI €KEJHEeBHO KaKIbIN paboumii,
ecJI IIepBBIN 3a 5 JHEHl M3roTOBUJ HA 3 JeTaju 00JIb-
IIIe, ueM BTOpOU 3a 7 JHein?

4.144. [Ina IMIKOJBHOTO KPYsKKa mpuodpeau 5 Ha-
OopoB Imaxmar m 8 HAOOPOB IMAIleK Ha CyMMy 55 p.
CKOJIBKO CTOUT OOWH HAOOp IIaxMaT X OJMH HaOop Ia-
meK, ecau 2 HaOopa maxmar croAT Ha 30 K. moposke,
yeM 3 Habopa Iaiex?

4.145. [IBa apyra BBIILJIA OJHOBPEMEHHO M3 JBYX IIO-
CEeJIKOB, PacCTOAHME MeXAy KoTopbIiMu 19 KM, 1 BcTpe-
Tuanch uepes 2 4. C KaKOil CKOPOCTHIO IMeJ KayKIbIi
IPYT, €CJu OOWH M3 HUX J0 BCTPeUHu mIpoIrnesg Ha 1 Km
0oJbIlle, YeM APYTOI.

4.146. Karep nmpoxogutr 60 KM IO TeUeHUIO PEKH 3a
2 u, a mpoTtuB TeueHusa — 3a 3 4. Haligure coOcTBeH-
HYIO CKOPOCTh KaTepa M CKOPOCTh TEUEHUS PEKMU.

4.147. 3a 2 4 0o TEeUeHUIO0 PEeKN U 3 U IIPOTUB Teue-
HUSA MOTOPHASA JIOAKA mpomiiaa 42 KM. A 3a 2 U IPOTUB
TeueHUS U 3 U mo TeueHuio — 48 Km. Haigure cobcet-
BEHHYIO CKOPOCTH JIOAKU M CKOPOCTH TEUECHUS PEKH.

4.148. dyTb6oga0M yBJIEKaeTcAa 5 % IEPBOKYPCHUKOB
1 8 % BTOPOKYPCHUKOB YHUBEPCUTETA, UYTO BMECTE CO-
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craBiaser 125 uyenoBeK. CKOJBKO IIE€PBOKYPCHUKOB U
BTOPOKYPCHUKOB B YHUBEPCHUTETE, €CJAN BCEro Ha IBYX
Kypcax yuurcsa 1900 ueaoBek?

4.149. VYcayramMu TypUCTHUUYECKON (UPMBI 3UMOM
Bocmoab3oBasiochk 1200 B3pocawix u gereil. Jlerom umc-
JIO B3pocJbIX ymeHblmmiaochk Ha 10 %, a uymciao merein
yBeauumyaoch Ha 20 %, o0Iiee YMCIO TYPUCTOB yBEJIU-
YnJIOCh Ha 75 uesoBeK. CKOJIBKO B3POCJBIX U CKOJIBKO
IeTell OTALIXAJO JIETOM?

4.150. TIlpemmpuHMMATENb IIOMECTHJ HEKOTOPYIO
CYMMY JeHer B OaHK Ha JBa PasJMUYHBIX BKJAaga: OSUH
¢ moxomoMm 18 % B rom, a apyroii — 15 % B roxg. O6-
A TOJOBOI Joxon coctaBua 153 p. Ecau BKIagwl 1o-
MEHATL MeCTaMH’, TO T'OJOBOM OOXO0H cocTaBuT 144 p.
Kakaa cymMma BHeceHa B OaHK?

4.151. Bo3Mo:kHa JM TakKasg CUTyallus: IJA JIBYX
OpaTheB KYIHJIN OAWHAKOBBLIE TETPAAU M IIapUKOBBLIE
pyukwu; 3a 30 terpageit u 10 pyuer s crapiiero opa-
Ta 3amaatuan 21 p., a 3a 15 Terpameii u 5 pydyer mJs
mutaginero 6para samaaruiau 12 p.?

4.152. B gByx KopoOkax 300 xapanpamieii. Ecau B
IIepPBOi KOPOOKe UMCJI0 KapaHallneil YMeHbIITUTEL BABOE,
a BO BTOPOM — YBEJUYUTH MX UKWCJIO B 2 pas3a, TO B
IByX KopoOkax crauer 240 rapampgarmneii. CKOIbBKO Ka-
paHpgaeir ObIJIO B KayKJI0M KOPOOKe IIepBOHAYAJILHO?

4.153. Ha gByx ckiaagax Bmecte 140 T Kaprodess.
ITocsie Toro xKak c mepBoro ckJajnga BeiBe3au 20 T, a Ha
BTOPOIi IIPUBE3JIN €Ille CTOJIbKO, CKOJIbKO Ha HeM ObLIIO,
Ha oboux ckJamax crtajo 180 T xaprodensa. Haiigure,
CKOJIbKO TOHH KapTodessa ObLIO Ha BTOPOM CKJIAJE.

4.154. B rkaerkax cugar 20 KPOJMKOB M IIBIILJIAT.
Yuciio ux Hor paBHO 58. CKOJIBKO B KJIETKAaX KPOJMKOB
U CKOJIBKO ITBITLISAT?
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4.155. CrygeuT nonyuuj crunesauio 60 p. Kymopa-
MU 1O 5 p. U MoHeTaMu MmO 1 p., Bcero 24 neHEKHBIX
3HaKa. CKOJBKO BCEro ObIJIO BBIJAHO CTYAEHTY KYIIIOD
Y MOHET OTIeJbHO?

4.156. IIpomatorcs opexu AByX copToB: 1Mo 90 K. u mo
60 k. 3a 100 r. CKOJIBKO IIOTPedyeTCsI OPEXOB KaKA0I0
copra aada nonydenus 10 Kr cmecu mo 84 k. 3a 100 r?

4.157. TlepBBIil TYPHUCT €IET OT MOTEJIS CO CKOPOCTHIO
50 % M yCIeBaeT Ha CTAHIMIO TEeXOOCJY:KMBaHUSI 3a
12 MmuH 10 ee 3aKpbITHUA. BTOpPOIi, BhIEXaBIINII OIHO-
BPEMEHHO C IIEPBLIM OT TOTO K€ MOTEJId, eeT CO CKO-
pocThI0 35 KTM n omasabiBaeT Ha 6 muH. Kax majsexo
OT MOTeJIs HaXOAMJIACh CTAHIIUA TeXO00CTY:KUBAHUI?

4.158. JKupHocTs MoJOKa cocTaBiseT 3 %, a Kup-
HOCTh CAuUBOK — 18 %. CKOJBKO JIUTPOB MOJIOKA U
CJIMBOK HY:KHO B3ATb, uTOObI mosryuuTh 10 J1 cmecu
SKMPHOCTBIO 6 %7

4.159. CmemmaB 35 %-ii pactBop Kuciaorsl ¢ 20 %-m
PACTBOPOM 39TOH sKe KUCJIOTHI, moayunan 2 J 32 %-ro pac-
TBopa. CKOJIBKO JIUTPOB 35 %-T0 pacTBOpa OBLIJIO B3ATO?

4.160. Ilepumerp mpsmMoyroJbHuUKa paBeH 60 cm, a
PasHOCTh €ro CMe:KHbIX cTopoH paBHa 20 cm. Haiinure
ILJIOIIAIb TPAMOYTOJIbHUKA.

4.161. Cpennee apuMeTrudecKoe ABYX YHCEJ PaBHO

22,5, a % UX Pa3HOCTU PaBHA g Haiinure GosbIliee 4mcIo.

4.162. Ecyiz iepBo€e YI1CJIO CJIOMKUTD C II0OJJOBUHOM BTO-

poro, To MoJayuuTCcsA 65, a ecjii 13 BTOPOI'0 BBIUECTh % rep-

BOI'0O, TO IIOJIYUHTCHA II€PBO€E€ UMCJIO. Haﬁ,ILPITe 9TU 4YmncJa.

4.163. Cymma aByx umcesa paBHa 80,5. Haiigure atu
yucJa, ecanm musBecTHo, uTo 40 % omgHOro paBHBI 75 %

JIpyroro.
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4.164. Yrpoennas cymMmma 1udp HEKOTOPOro ABY3HAU-
HOT'0 Ymcjia aaetr ucxomuoe umceao. Cymma mugp sToro
ypcsga u 63 maeT ABy3HAUHOE UMCJIO, IIepecTaHOBKA ITU(P
KOTOpPOro maeT maHHoe umcsjo. Haliinre manHOe UMCIIO.

4.165. CocraBbTe 3amauy, KOTopas peliajach ObI C
TIOMOIITHIO CHCTEMbBI YPABHEHUH:

x+y =10, 5 3x + 5y =32,
x—y=4; 2x + 3y = 20.

4.166%. Termwmoxo, IBUTAsCh II0 TEUEHUIO PEKU, IPO-
II1eJI paccTosHre Mexkay npuctaHaMmu 3a 10 u. Oo6paTHO
OH IIPOIIIeJI 9TO Ke paccrosHme 3a 15 u. Haiigure, 3a
KaKoe BpeMs TeIlJIOXOJ IPOoIes Obl TaKOe Ke PaCcCTOs-

HIeE II0 03epy. @

CocTaBbTe MaTEeMaTUUYECKYIO MOJEJb IJId PeIIeHIs
3aJlaud ¥ HAWONUTEe OTBET B COOTBETCTBUU C TPEeOOBaHUI-
eM 3aJaui.

4.167. 3a 2 kr rpym u 1 xr a0mg0k s3amaatuiau 10 p.
CkoabKO cToUT 1 KI' I'pyIl, ecjid 9 KI' TPYII CTOSAT JI0O-
poske 3 Kr a0Jsiok Ha 14 p.?

4.168. B KommiIKy CKJAAbIBAJN ABYXPYyOJieBbIe
MOHETHI U IIATHUPYOJieBble KyHmiopbl. Korma KOMMIKY
BCKDBLIIM, B HEH OKAa3aJioCh MATUPYOJIEBBIX KYITIOP Ha
32 MeHbIlle, yeM JIBYXPYyOJIEBBIX MOHET, a BCEro IeHer
Ha cymmy 120 p. Haiigure, cKoabKo pyOJseil maTupyo-
JIEBLIMU KYITIOpaMU OBLJIO B KOIHJIKE.

4.169. Ilo TeueHUIO0 PeKU MOTOPHASA JIOJKA TPOXOAUT
40 k™ 3a 2 4y, a IPOTUB TeueHuA — 35 KM 3a 2 u 30 MuH.
Haiigure cKOpoCcTh TeUeHUSA PEeKU.

4.170. JIBe IMHUU IO IPOU3BOJACTBY COKAa IIPOMU3BOLU-
am 3a cyTku 650 T coka. Ilociie peKOHCTPYKITU ITPOM3-
BOAUTEJbHOCTL TEPBON JMHUU yBeamuwaachk Ha 10 %,
a Bropoit — Ha 20 %, B pe3yybTare uero ooe JUHUU 3a
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CYTKM cTaJu npousBoguTh (50 T coxa. CKOJIBKO TOHH
COKa TIPOM3BOAMJIA 3a CYTKH IlepBasd JUHUSA OO PEKOH-
CTPpyKIumu?

4.171. BoaMo:kHa Ju TaKas CUTyalud: B CEIbMOM
KJacce yungoch 20 yUeHMKOB, HOCJe Iepexofa B BOCh-
MOIl KJacC MPUILIX HOBble YUYEeHUKH, B pPe3yJabTaTe
KOJIMUYeCTBO MAaJbUMKOB Bo3pocyo B 1,3 pasa, oOiee
KOJIMUECTBO YUYEHMKOB CTAaJIO PaBHO 257

4.172. Kaccup pasmensan 50-py0seByio Kymiopy Ha
5-py0OsieBble KyITIOphI W 1-py0JieBble MOHETHI, BCET'O —
22 neHexHBIX 3HaKa. CKOJILKO OBIJIO BBIJAHO KYIIIOP U
MOHET B OTAEJbLHOCTH?

4.173. Ha gByx moskax crosyuo 210 xuur. Korga c
BepXHel MOJKM yOpaJid IOJOBUHY KHUI, a HAa HUKHEHR
YBeJINUYMJIN UX UYHCJO BABOE, TO HA ABYX MOJKAaX CTa-
Jo 180 xuur. CKOJIBKO KHUI CTOSAJO Ha KaKIOH IOJIKe
IIePBOHAYAJBHO?

4.174. B nmepBoM OmpoHe OBIJIO MOJIOKO KHPHOCTBIO
3 %, a Bo BTopoMm — 6 %. CKOJIBKO HAJ0 B3ATH MOJO-
Ka 13 KayKJoro OMI0HA, UTOOBLI IOJYUYUTH 9 J1 MOJIOKAa
SKUPHOCTBIO 5 %7

4.175. Cpenuee apuMeTrnuecKoe IByX Ynces paBHO 36,
a 10 % wux pasuoctu paBubl 0,4. HaiimuTe MeHbIIIee YKCJIIO.

4.176. Cymma aByx umces paBHa 85. Haiigure sTu
YucJja, eCJau U3BeCTHO, UTO % OIHOTO PaBHBI % ZIpyroro.

4.177. Ha TpeHUPOBKY B CEKIIUU IIO JIETKOM aTJIeTu-
Ke BO BTOPHUK He IIPUIILIXA OLHA JeBOUKAa U IIATh MaJlb-
yuKoB. IIpu sTOM UmCiIO IeBOUeK Ha TPEHHUPOBKE OKasa-
JIOCh B ZBa pasa 0oJibllle YMCJa MAJbUMKOB. B cpeny He
MPUIILINA OAMH MAJBUUK UM IeBATh JAeBouyeK. OKasajoch,
YTO YMCJI0O MAJBbYMKOB B 1,5 pasa OoJbIlle Uuca JIeBO-
yek. CKOJIbKO JeTell 3aHNMAaeTCs B CeKI[UU?
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S —
4.178. Berumcamure: 5:10* +3-102 +7-107%,
4.179. Haizigure HOK (15, 18).
4.180. PemuTe HepaBEeHCTBO
(x-3)(x+2)—(x-3)* >15x —10.
4.181. B oxHoil cucTeMe KOOpPAWHAT IIOCTPOMTE I'pa-

buru pysrnuit y = %x -4; y=-3x; y=2.

4.182. B nome, rme KUBET YUYEHUK, OAUH IOIAHE3H.
Ha mepBoM sTake moma HaxoauTcs 3 KBapTupbl. Ha
KasKJIOM CJIeAYIOIIIEM dTaKe, HaunMHas CO BTOPOro, Ha-
XOAHUTCS II0 D KBaApTHUpP. YUEHHK JKHUBET B KBapTHUpe

Ne 40. Ha xaxoM sTake KUBET YUEHUK?

IIpakTUyeckasa MmaTeMaTUKa

4.183. CeMuKJacCHUK T'OTOBUTCA K HOBOMY y4YeOHO-
My TOAly W ILIaHUPYyeT KynuTh 7 Kapaupamteir u 10 o6-
JOMKEeK IJIs TeTpaneii, uMesa B KomresbKe 4 p. 40 k. Ero
coceqlka 1o Imapre 3a 6 Takux sKe KapaHpjariei u 15 ta-
KUX Ke obsorkek 3amsatuia 4 p. 80 K., a ero Jydnui
IPYT 3a 5 TaKuUX Ke KapaHgamieid u 12 Takux xe 00J10-
sKek sammatua 3 p. 90 K. XBaTuTr Ju CEeMUKJIACCHUKY
UMEIUXCA JeHeT Ha IJIAHUPYEMYIO TOKYIIKY?

4.184. HoBocenbl AJisl peMOHTa KBAPTUPHI B MarasuHe
cTpoiimMarepuaJoB mpuodbpean 16 xkr akpusoBoit u 20 Kr
MacJIAHOM KpacKu Ha obmryio cymmy 620 p. Uepes He-
JIeJIF0 MarasuH IIPOBOAWMJI aKIIUI0O W CHUSWJ IIeHYy aKpHu-

JIOBO# Kpacku Ha 25 %, a MacJAHON — Ha 33%%. B

pesyJbTaTe Ta ’Ke IIOKYIIKa O00oIILIachk ObI HOBOCEJIAM
Ha 180 p. mermeBie. OKasayioch, YTO AJISI 3aBepIIEHIS
PEMOHTA HOBOCEJaM HYYKHO JOKYIUTH eIlle 2 KI' aKpu-
JoBOM 1 1 KI' MacjaAaHOM KpacKu. Bo CKOJIBKO MM 000Ii-
JeTcs 9Ta IMOKYIIKA, €CJIM OHU YCIIEIOT BOCIIOJIb30BAThCS
YCJIOBUSMHU aKI[UMN?
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4.185. Ha saBome yCTaHOBJIEHBI ABe JIMHUU, KPYT-
JIOCYTOYHO M3TOTaBJIMBAIOIIME HOTypPThI. UuMCI0 HOTyp-
TOB, M3TOTOBJIEHHBIX TEPBOUN JUHUEN 3a 3 U U BTOPOU
JUHNEeH 3a 2 4, cocTraBjsgeT 36 ThIC. IITYK. YeTBepras
YacTh HMOTYpPTOB, M3TOTOBJEHHAS OBYMSA JUHUAMHU 3a
2 4, cocraBuya 7,5 ThIC. IITYK. 3aBOJ MHOJIYUMJ 3aKas3
OT KPYIHOU TOProBOIl ceTW Ha ITPOu3BOJACTBO 276 ThIC.
IITYK HOTYyPTOB, KOTOPBI HEOOXOAMMO BBLINOJHUTL B
TeueHne cyTOK. Ilo HempeaBUIeHHBIM O00CTOSTEeIhCTBAM
mepBasi JUHUSA [0 TPOU3BOACTBY HOT'YPTOB BBIIIA U3
cTpos. BelACHUTE, KaKOe MaKCHUMaJIbHOE BpEeMSA MOXK-
HO MOTPaTUTh Ha PEMOHT, UYTOObI BBIIIOJHUTH 3aKas
B CPOK.

4.186. BosaonTeps! 3apaboraau ajasa mpuiora 230 p.,
paboTasa B mapke u B Tenauiiax. CKoJIbKO BpeMeHU OHU
paboTayin B IMapKe W CKOJBKO B TEIJIMIIaX, €CJIU ONUH
yac paboThl B TEILIUIAX CTOUT O pP., B Mapke — 3 p. U
B MapKe UM IIPUIILJIOCH ITopadoTaTh Ha 2 U IoJibIme?

Hrorosasa camMoolneHKa

Ilocsie m3yueHmnsa STOM IVIABBI S JOJKEH:

® 3HATH OIIpelieieHNe JUHEHHOT'0 YpaBHEHUS C IBY-
Ms IIepeMeHHbIMI;

® YMETh CTPOUTH IpaduK JUHENHOr0 YpaBHEHUA C
IOBYMS IIepeMeHHBIMMU;

® YMETh 3aNMChIBATh peIlleHNe JNHEHNHOro ypaBHe-
HUSA C IBYMsA IIepeMeHHbIMI;

® 3HATH, CKOJILKO PeIleHuii MOKeT MMeTh CHCTeMa
IBYX JUHEHHbBIX YPaBHEHUN C ABYMS II€PEMEHHBIMMU;

® yMEeTh pPeNIaTh CHUCTEMbI JIMHEWMHBIX YypaBHEHUM
CII0COOOM TOACTAHOBKM M CIIOCOOOM CJIOKEHMUS;

e YMEeTh pellaTh 3aJadl C MOMOIIBI0 CHCTEeM ABYX
JUHENHBIX YPaBHEHUN ¢ ABYMs IIepeMeHHbIMU.



CucreMbl IBYX JIMHEHMHBIX YPaBHEHUI C ABYMS IIepeMeHHBLIMU

f1 npoBepsito CBOM 3HAHUSA

1. Kakoit Bug mMeeT JIMHETHOE ypaBHEHUE C ABYMSA
nepeMeHHbIMU? BpiOepuTe JuHEHHOEe ypaBHEHHE C JIBY-
MA IIepeMeHHBIMU M Ha3oBUTe a, b u c:

a) Tx — y’ = 6; 6) —5x + 2y = 13; B) xy = 12.

2. BepHO JI1, YTO BCEe TOYKU TIpa-
(¢uka ypaBuenua Ox — 2y = 8 Jexkar
Ha IPSMOH, IapaJjijieJIbHOI OCH Opau-
HaT? VYKa)KuTe ypaBHeHUe, rpadux
KOTOPOT'0 M300paskeH Ha PUCYHKe 75:

a) Ox +y =-3; 0) x+y=-3;
B) —x + 0y = 3; r) x+3y =0. Puc. 75

A

- DN W s ot

-4 |-2-1 |01 2x

. lx=58-2y,
3. Pemnre cucremy ypaBHEHUI CIIOCO-
3x -4y =5

0om mozactaHOBKM. Kakumu crocobaMu MOYKHO PeIlaThb
CHCTEeMBbI JIMHEHHBIX YPaBHEHU?

4. Cymma AByX umceJs paBHa 8, a WX Pa3HOCTH PaB-
Ha 12. Haiinure nx mpousBeneHme.

5. IlocTpoiiTe rpauK KasKA0T0 U3 YPaBHEHUN CHCTe-
MBI M YKa’KUTE CUCTEMY, KOTOpas He MMeeT PeITeHun:

2x -y =8, 6x -2y =4,
a) 0)
x+y=-1; 12x -4y = -8.
6. 1sBecTHO, uTO 4 TeTpaau U 5 KapaHAallleill CTO-

AT 2 p. YKaKHUTe mapy 4Yuces, He ABJSIONIYIOCS pelle-
HUEeM ypaBHEHUSA, COCTaBJICHHOTO II0 JAHHOMY YCJIOBUIO:

a) (0.4; 0,08  6)(0,1;0,2; ) (0,35; 0,12).
2x5—1 n 3y4—2 2,
7. Pemmute cucremMy ypaBHEHUM 8x+1 8y+2 .
5 4 7

8. B cexpmoM KJiacce BUepa He IIPUIILJIM B IIKOJY
4 neBouku u 1 maapuuk. IIpm sTOM OKasaoch, YTO
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JIIeBOUEeK NPHCYTCTBOBAJO Ha 2 O0OJIbIlle, YeM MAaJIbUu-
KoB. Ceromus He mpuiiu 1 geBouka M 5 MaJbUMKOB, U
0KAas3aJIoCh, YTO JAeBOUeK B 2 pasa 0oJbllle, UeM MAaJIbul-
KoB. CKOJIbKO UeJIOBEeK B KJiacce?

9. Haiigure paccTossHME OT TOUKM IIepeceueHus IIps-
mbIxX X + 0,25y =2 u 5x —y =1 mo ocu abcrucc.

10. HaiiguTe Bce 3HaUeHUS Yucaa b, IpU KasKIOM 13

L |bx+y=1,
KOTOPBIX CHCTEMa ypaBHEHUN 4 9 b nMeet Oec-
. x -2y =
KOHEYHO MHOI'O PEIIIeHI. y

YBierareJdbHasI MaTeMAaTHKA
Uccneayem, o6o6Lwaem, genaem BbIBOAbI

HccaemoBarennckoe 3aganmue. a) HapucyiiTe B cucre-
Me KOOpPAMHAT C IIOMOINbI0 Ipa)MKOB JIMHEHHBIX ypaB-
HeHU!, 3aJaHHBIX Ha HEKOTOpPOW obJiacTu ompeneJie-
HUs, 3aHUMAaTeJbHbIe (DUTYPHBI. 0) YCTPOHTE BBICTABKY
JYUYIIUX PUCYHKOB OJHOKJIACCHUKOB.

foToBMMcsa K onuMmnuagam*

N 3@ . 1. KysHeunK mpwIraeT BIEpes

- 1 Hazaj OOJILIINMU U MaJeHbKH-

3o MU NOPBIXKKaMu. DBoJibIioil mpbl-

Puc. 76 JKOK cocTaBjidgeT 12 cM, a MaJbIid

7 cm. HapucyiiTe, Kak emy IIO-

IMacTh U3 TOUYKU A B TOUKY B, eciu paccTosdHUEe MeXKIy
9TUMH TOUKaMU paBHO 3 cM (puc. 76).

2. IlotpoOyiiTe pasragaThb HECJIOKHBIA ITUdpP — He-
KOTOpOEe CJIOBO 3amu(ppoBasiii, 3aMeHUB OYKBBI UX HO-
mepamu B ajadaBure. Kaxkoe cioBo 3ammgpoBaHo 3a1u-
cbio 2221221111212

N

*Ilo marepuanam caiiTa www.problems.ru.



OTBETbI*

T'nasa 1
CremneHsb ¢ HATYPAJIbHBIM U neJILIM IOKa3aTeJaMu

1.64. 2) 32; 6) 10000; ) ~27; 1) 5 1) 11f- 0 o ; %) 0,216;

3)0,0121; 1) —0,0000001. 1.65. ) 52>—52; 6) 52—( 5)2, B) _52< (=B
r) 28 > —25; 1) (-2)° < 2% e) —2° = (-2)°. 1.66. a) 80; 6) —0,567;
B) 8,999999; 1) —5%. 1.67. a) 32; 6) 2,625; B) 0,101; r) 11.
1.69. a) b° - b; 6) b1 - b% B) b - b. 1.70. a) 107; 6) 109 B) 10'%; 1) 10°.

174.0) 275 6) - 1.5 -2,35; 1) 0,04; 1) 423; 0) E 1.75. a) 125;

6) 0,01; B) 49; 1) 3. 1.77. a) (5%)°; 6) (5))'"; B) (59)°% 1) (527 1.78. a) (b*)";
06) (b*)*; B) (bY)?; 1) (b°)°. 1.79. a) 7°%; 6) 11'%; B) —3°°; 1) b*°; m) —b**; ) b™™.
1.80. a) a*?; 6) a®'; B) a**; 1) a®; n) a®; e) a' = a; x) a''; 3) a®'; ) a®2.
1.81. a) c; 6) c'% B) ¢*. 1.82. a) 9; 6) 5; B) 16; ) 2. 1.85. a) 32;
6) 10 000; B) 27; 1) 0,01. 1.86. a) 1; 6) 64; B) 64. 1.89. a) 1 000 000;
6) 1; B) —1; 1) 32. 1.90. a) %; 6) ~100; 5) 4. 191. 4. 1.140. 2) L;

6) 4%; B) 0,1; 1) 64; 1) 3,5; e) 10 000; ) %; 3) 11%.
1141, 5; 5% 57 57 1.142. a) O; 6) ——2—; ) l; ) 0,2
9 125

;) 78; e) 10149. 1.143. a) 3% 6) 3,4 B) (-3) 2, n 1
3) (=7)°. 1.144. a) (=7)° > —7°5; 6)( 2)5 _—2-5, B) —(-1)* = (- 1)-7

) (-17)° > -17°. 1.145. a) —8— 6) -8; B) L o D125 0 ——7,

81 1 1
81 1146. a) -L; 6) —0,00625; —2—, D Sy
® 121 8) —53 0 B) =295 D 1087 M

e) 10 000,0001. 1.148. a) i' 0) 1; B) —; r) 0,01; x) 625; e) =
k) 125; 3) 81; I/I)OOO]. K) 7, a) 0,1; m) 25. 1.149. a) — 6) 81;
B) 0,001; r) 1; 1) 5; e) a 1.150. B 100 000 pas. 1.151. a) 274

6) 0,25°. 1.153. a) 256; 6) 1,5. 1.154. a) 1; 6) 4; B) —%
r) 1000; x) %; e) %; ) —i; 3) l. 1.155. 64. 1.156. 9. 1.157. a) 8;

6) 16; B) ﬁ. 1.158. x2. 1.159. a) 4; 6) — 3, B) 41; 1) —1875.

* [TonHas Bepcus OTBETOB pa3MelrieHa Ha caiite http://e-vedy.adu.by.
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1.160. 4". 1.161. a) 2; 6) 2130. 1.162. 11. 1.163*. a) 2; 0) 5%.

1.164% 2,8. 1.194. 3 - 10 4,58 - 107". 1.195. 4,35-10" r.
1.196. 3,4567-10"' xm. 1.197. 5478-10'; 0,032:10°%;
0,79-107°. 1.198. a) 1,44-107%; 6) 81072, 1.199*% 3,84-1073;
2,56-107%; 2,048-10°%; 2-10"'. 1.203. ®upmsr B. 1.204. [Ia.
1.205. a) 6% -10* a. e.; 6) oxoxo 116 cyrok. 1.206. =~ 13 000 KM;
B =4 - 10" pasza.

1 mpoBepsA0 cBOM 3HAHUA

1. 1). 2. 6). 3. 6) 8,9-10°. 4. 6). 5. (=2,5);; (-2,5)}; (-2,5)%;
(0,25); (0,25)2. 6. a™. 7. 68. 8. 64. 9. 2 mwau 1. 10. 2***2,

I'nasa 2
BripaskeHuss M1 X MpeoopasoBaHUA

2.25. a) —5; 6) —%; B) —1; 1) %. 2.26. a) —10,1; 6) —9.

2.30. a) 3(T—a); 6) (a+b):15; B)(a+b)>. 231 13; -3; —11.
2.32. a) %; r) —6. 2.33. a) -8,75; 6) 1003. 2.35. —-2; —0,28; —0,16.
2.36. a) Bce unciia; 6) Bce umciia; B) Bce umciia, kpome —7. 2.37.a) x = 3;
6) x = 0; B) x =-2,5. 2.39%. -8. 2.59. 4,2. 2.60. —1%. 2.62. a) -8;
6) 0,001. 2.84. a) 8x'°; 8; 6) abc; 1; B) 3b"; 3; 1) —m'°n’; 1. 2.86. a) -1; 3;
6) 5; 13; B) —6; 7; r) 1; 17. 2.87. a) m®n; 6) 2mn?; B) 3m?n®. 2.88. -0,2.
2.123.a) -10x%y°; 6) —a’b?; B) -mn'’;1) 7a’b°. 2.124.2) —a"b'*;-1;
6) 0,9x%y%2%; 0,9. 2.125. 0,5. 2.127. a) 6x°y°; 9; 6) —6a’bc?; b;
B) 9n'k*; 8; r) 2ab; 2. 2.128. a)—0,5a°b; 6)-mn®. 2.129. 42.
2.131. a) 0,008a”b®; 6) 49x"y°®; B) —-m*n'k". 2.134. a) 8a%
6) 0,03x°y'". 2.137. a) 5b; 6) —4x%y; B) —Ta'b; 1) Tb’c'. 2.138. a) —ab;
6) 0. 2.139. —67a'®p*. 2.140% m?n. 2.161. a) a® —7a; 6) x°+ xy.
2.162. a) 8a’b+a; 3; 0) Tm'; 4; B) 1023 + 4y2; 3. 2.163. 20.
2.184. a) m—8n; 6) —3a; B) —7x*+10x; 1) 9y°. 2.185. -3x + 14; 1;
4x® —3x —4; 2. 2.186. a) 0; 6) —2n. 2.187. a) 2pk; 6) —6x° + 12x3,
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2.188.1.2.189.0.2.190.a) 4b—6;6) ax — 2. 2.191. 10%. 2.194% —q 1.
2.213. a) b5a’b+b5ab®; 6) -3m?n’-3m®n; B) —-6y*+18y%
T) 3a®*-9a%-6a; I) xt= x4 x% e) 9a%b® + 9a°b® — 9ab*.
2,214, a) -1la - 28b; 6) 14a — 2; B) -bx + y; 1) 9a-0.
2.215. —4,99. 2.216. a)3; 6)8; B) 4%. 2.217. a) 5x® - 2x;
6)3a® — 2a® —1; B) -3a® + 4a®b —1.2.218. a) —11x + 37; 6) —5t> — 2.
2.220. 0,5. 2.221*% 0,75. 2.250. a) —a’b® +a’—b’+ab; 4;
6) 2x*+8x%-3x*-12x; 4; B) 8n®—b5n’-3n; 3; 1) 21x*+21y* -
-58x%y% 4. 2.251. 2. 2.252. a) y* — x% 6) -3a° -2a+1;
B) —14¢® —10d® —39cd; 1) —a’b® +a® +b® —ab.  2.253.-49.
2.254. a) y® + 2y° — by + 2; 6) 6¢°+ 5c? — Te — 4. 2.255. a) THy® — 3y;
6) —7n® +19n® + 6n. 2.256. a) 30x*> —6y*; 6) —3x> —3x - 6;
B) ¢? + 8; 1) 6a — 9. 2.257. a) 0,25; 6) —29. 2.259. —8,5. 2.260. 2,5.
2.261.4y.2.263*.1.2.302. a) a®— 0,4a + 0,04; 6) 0,09x°+ 0,6x + 1;
B) 2—15172— 2b +25; 1) 0,01n%+ 0,8mn + 16m?. 2.303. a) n® + 2mn?® +
+m?;6) a® — 2a*b® +b°%; B) 1+ 20x% +100x*; 1) %b“ —b%c® + 4cC.
2.304. a) b®> —4b+4; 6) 9a® +6a+1; B) 25x° +40xy + 16y°;
r) y® —16y°z + 642%. 2.306. a) 20 — 20a; 6) 2a% — 9. 2.307. —35.
2.308. 2. 2.311. 10 000. 2.312. a) 4; 6) + 10y; B) 36¢2. 2.313. 144.
2.315%. (a+1)*+2. 2.316% BroigenuTe KsajgpaT IBydJeHA.
2.349.a) b%2— % 6) x*—49; B) n? — m?% 1) 25 — y?; 1) 16x* - 1;
e) b% — 4a?; %) 9 — 25¢%; 8) 4m? — 49n2. 2.351. a) x* —1; 6) 25 - a®;

B) 36m'—25n'; 1) b'%*-9. 2.353. a) 64n2—%m2; 6) 0,04a*—

—%; B) 0,16x* — 9b% 1) 2475;718 ~0,01p%n2. 2.354.a) m? —nt;
6) 9 25a°. 2.355.a) -4x2+100; 6)-b% B)n'. 2.356. 2,5.
2.357. a) 6x +13; 6) 8mn — 32n%. 2.358. 33. 2.360. a) (x+y) ¥
X@x-y); 6) (@+3)a-38); B (m+1(m-1); 1) (1+b>)1-b%;
1) (Ta +4)(Ta — 4); e) Bx" + 52°)(8x" — 527). 2.361. a) (%n t %m)x

X(%n _ %m) 6) (0,3a +0,8¢*)(0,3a — 0,8¢%); B) (0,2b% + 1)X

305
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%(0,2b% —1); 1) (§x3y2 ; %2)(%x3y2 - %2) 2.363. a) —y(2x -

-y); 6) —a(a+2b); B) (m—-3n)(m+5n); 1) (5¢-Ek)E--c).

2.364. b* — 625. 2.365% —3x'-x>+12x*-10x+18. 2.416. a) 9a(b - c);
0) Tx(1+3y); B) 3b(b—-6¢); T) m(bm+1); n) —-2xy(2x —3);
e) —-pq(pq+1). 2.417. a) 76¢c — d + 3); 6) ba® — ab — 1)
B) m’(m® — 3m + 4); 1) —x*(x® — 2x + 1); 1) 3a®b(1 — 2b + 3a);
e) —bc’(c® + 2bc — 3b%). 2.418. 0,49. 2.419. a) (m — n)(k + t);
6) @ — c)4b — 5); B) 20 — DbBa — 3¢c); 1) (x + Yd + a)
o (@ —bd - T e (x — )8z + 1). 2.420. a) (x —y)a — 6);
6) m + 2n)(7 — a); B) b — o)k — 5); ) (b - o)(Tx + 1)
m) Bk — )2 + a). 2.421. a) (d + c)a + 3b); 6) (b-c)(k+5l);
B) (x — y)®a — b); 1) (x — 2)(m + a); n) (@ + 2b)(x — 3y);
e) (x — y)@2l + n). 2422, a) (a — 3b)(a + 1); 6) (c + a)d — a);
B) (x - 3Y(y + 1) 1) (x - P& + ) n @ - @ + 1
e) (ba — 2¢)(a + b). 2.423. a) (a — 5b)(a® + b%); 6) (32% + 2y*)(16x — 5y).
2.424. 0. 2.425. 1. 2.426. (a — b)(x* + y — y?). 2.427. a) (4a + 5)(4a — 5);

5) (%m + n)(%m - n); 8) (0,1a% + b*)(0,1a® - b*); 1) (1 + Tx’y) X

X (1-"Tx%y). 2.429. a) (x + 5y)%; 6) (6a — 1)%; B) (m? + 3); 1) (Tb2 — 2¢°)2.
2.430. 0,18. 2.431. a) (a + 7)(a — 7); 6) (n + bm)(n — 5m); B) —(b — 4)%;
r) —(b + 9)%. 2.432. a) (a + 6)(a + 8); 6) (2—b)(b + 8); B) (n — n— k) (m — n+ k);
1) (-5 -2y)dy — 5); 1) (a + 5)(9a — 5); e) 3(6x + 1). 2.433. —54.
2.434. a) (-Tn - 8)(Tn + 20); 6) 4(4 — x)(2x + 1); B) 3(9a® + 2b)(a® + 2b).
2.435. a) (1-T7b)?% 6) (m*+n)’. 2.436. a) 5@ + 1@ - 1)
6) x(x + Dx - 1) B) 5%y + 2)(y — 2). 2.437. -9700.
2438.a) @a-b-c)a-b+0;6)3—x-3yE + x+ 3y); B) (b —
—2c-1)b—-2c+1);1)(k—1+bn)k + - 5n). 2.439. a) (m +
+ n)(m — n —1); 6) (x — y)(2x + 2y — 1). 2.440%, a) (2a — 3b)(x + 3)%;
6) ab(a + b)a — b); B) 4 — b + y)4 + b — y). 2.441* 18.
2.446. 49,6 xr. 2.447. Jla. 2.448. S = ab - nc?; 1115,5 m%; ga.
2.449. Tloxkynka KBagpaTHOIO y4acTKa.
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1 mpoBepsdA0 cBOM 3HAHMS
1. 6). 2. B). 3. 1). 4. 1. 5. a) m(38 — Tn); 6) 4x3(2 — 3x®); B) (c + 1) X
X@Bc—a);r) (8c+T)(8c—T); m) (y + 8% e) (5ba® — 3)°. 6. 900a°p.
7. —6a®> —a +13; 2. 8. a) (a + b)a — b — 4); 6) (x + Y2 — x — Y).
9. 25x* + 600x* + 3600x?; 4. 10. 48.

I'masa 3
Jluneiinslie ypaBHeHUs. JIuHeliHbIe HEPABEHCTBA.
JuneiiHaa QyHKIUA

3.38. a) —3; 0) ,B)34 r) 21,/1)0 e) —20; x) 1,4; 3) —18;

u) —1%. 3.41. a) —-10; 6) 6,5; B) 1?; r) 5,2. 3.42. a) 1; 6) —-2;
B) 0,8; r) —-10. 3.43. -0,15. 3.44. a) —13; 6) 1% 3.45. a) 2; 6) 12.
3.46. a) 0; 6) 3; B) —6; 1) 1%; n 15 e) 2%. 3.47. a) Jlo-
6oe wuwmcsao; 6) HeT Kopuei. 3.48. 3. 3.49. a) -T; 6) —-23;

B) 0,24; r) -2,6. 3.50. 13. 3.51. a) 1%; 0) Jr00€e uYmCo;

B) 2%; 1)-0,2. 3.52. 0,5. 3.53. a) 1%; 6) 2; §) —1,5; ) HeT KOpHeit.

3.54.2)—1;6) 2; 8)—0,6; ) 1%. 3.55% a=1.3.56%a=2.3.112.110T;
220 1. 3.113. 50; 25 rerpaseit. 3.114. 40 x. 3.115. 80 =M.

q

3.116. 162,5 km. 3.117. 10 *M . 3.118. 18 *M: 36 xm. 3.119. 3 *M |

9 q q

3.120. 13 *M 3.121. 4620 km. 3.122. 1000 nseros. 3.123. 140 Gy-

q
KjaerosB. 3.124. 7 xr. 3.125. 320. 3.126. 6 cm, 12 cm, 15 cwm.

3.127. 21 cm®. 3.128. 25 u 24. 3.129. 6; 7; 8. 3.188. a) Her; 6) na;

B) ma. 3.189. He mpeBocxomur 37 cm. 3.190. a) 21 < 3b < 30;

6) 9<b+2<12 B -20<-2b<-14; 1) 6<b-1<9.
3191a)—1<;a 2,5: 6) -1 <a+1<6 8 -5<-a<2
f)-5<a-3<2 3.192.1,2<P<1,6.3.193.2) 10 < n + m < 18;
6) -1<n-m<T7 8 21<nm<80; 1) %<%<3%.
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OTBeThI

3.194. —62% < % -Tb< —12%. 3.195*%, VYnBoeHHBIA KBaj-

paT cpegHero YucJa MeHBIIIe CYMMBbI KBaJpaTOB OBYX APYTHUX
yuces. 3.245. a) x>—§; 6) x > -1; B) x > -5,5;, 1) x > —
3.246. m > —-1,5. 3.247. a) x > 5; 0) x < -2,5;B) x > 3; 1) x < -2;

o x > 10; e) x < -0,4. 3.248. a) Pemrenuii Her; 0) JrIO-

Goe umcio. 3.249. a) x < 3,2; 6) x > —14; B) x<1%.
3.250. a) x > 2,5, 6) x > 17; B) x<1§; r) x<22%.

3.251. a < 2? 3.252. y> —13 3.253. a) x < —1,5; 6) x > 5,25;

B) HeT pellleHuii; r) x > 6,5; ,11)x/ ;e)x>3 3.254. a) x > 3;

12
6) x> — ;’ B x>5,2;1) x> f. 3.255. 0. 3.256. 1. 3.257. Bob-

me 9 cm. 3.258% a < 7. 3.291. 31,4 cm, 200 wm.
3.294. -7, 3, 5, 23. 3.295. 4, 3,25, 103. 3.297. 2, 0, 0, —
3.298.a) 4; -1; 4;0) 5 < x<—4; -1 <x<4;B)-4<x<-1;
4<x<5. 3.299. a) %; 6) 2,25. 3.360. a) —14; 6) —11%;
B) -12. 3.361. a) —2; 6) -1,5; B) —3. 3.362. a) 27; 6) 1.
3.364. a) —é; 6)0; 8) 9. 3.365.—4. 3.366. (0; —10); (2; 0). 3.367. a) 4,5;
6) x < 4,5; B) x > 4,5. 3.368. A, B. 3.372. 2). 3.373. G); B).
3.374. -2. 3.375. 68. 3.376. y = -7. 3.378. y = —-3x + 3.
3.379. k = 3; b = 5. 3.381. (8; 3). 3.382. % 3.384* b = 19.
3.393. 80 RTM 3.394. He wmenee 6 % 3.395. 300 p.
3.396. a) 3uma; 0) = 98 °F; B) 32 °F.

1 mpoBepsr0 cBOU 3HAHUSA

1. a). 2. a) 1); 6) 4); B) 3); r) 2). 3. a) [la; 6) HeT; B) HeT; I') 1a;
I) na; e) ma. 5. a) x < =7; 6) x > 1,75. 6. 70 xapTun. 7. a) —14;

0) —1 ; B) —1; 1) % 8. a) Pemenuii mer; 6) Jsiro6oe UmcIO.

9.n= 10. 10. IIpu p < 1.



OTBeTbI

I'masa 4
CucreMbI ABYX JUHEWHBIX YpPaBHEHUH
¢ IByMsdA IMepeMeHHBbIMH

4.23. a) x = —4y + T; 6) y:—ini. 4.24. ) x = -Ty + 1;
0) x=4y+1%; B) x = 6y — 5; 1) x = 16y — 14; n) x=—%y+6;

e) leo—y+§. 4.25. 5; 3 i 1. 4.26. 5 1 9; 10 u 5; 15 u 1.

13
4.27%,(-9;9). 4.52.y=2.4.53.a=3.4.81*%.a=1,5. 4.115. a) (-1; -1);

0) (2; 3); B) (14; 7); r) (—3; —15). 4.116. a) (4; 3); 6) (—42; —16); B) (1; 4);
) (31; 7). 4.117. a) (1,5; 0,5); 6) (24; 0); B) (-1; -1); 1) (10; 14).
4.118. a) (8; 3); 6) (12; -21). 4.119. a) (-2; 6,5); 6) (7; 5).
4.120. a) (4; 6); 0) (2; —2). 4.121. a) (1; 1); 6) (7; 5). 4.122. (3; —4).
4.123. a) (3; —9); 6) (—-17; 5). 4.124. y = —2x + 3. 4.125. a) (-2; 5);
6) (5; 8); B) (55 3); 1) (14; 13). 4.126. (5; 5). 4.127. Her. 4.128. (0;0).
4.129.y=2x-1.4.167. 4 p. 4.168. 40 p. 4.169. 3 % 4.170. 300 7.
4.171. HeBosmoskHa. 4.172. 71 15. 4.173. 160 u 50. 4.174. 3 1 u 6 1.
4.175. 34. 4.176. 40 u 45. 4.177. 30. 4.183. a. 4.184. 40 p.
4.185. 14 4. 4.186. 30 u u 28 u.

A mpoBepsro cBOM 3HAHUS
1. 6) -bx + 2y = 13; a = -5; b = 2; ¢ = 13. 2. Her, B). 3. (3; 1).
4. -20. 5. 6). 6. 6). 7. (3; 2). 8. 33 uesnoBera. 9. 4. 10. b = -2.
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