B.T.3UB
B.A.TOJIBLINY

UODAKTUYECKUE |

3

MaTepValH

Jirebpa

-

o

KJIACC



B.T'.3us
B. A.Toapamnu

InpnaxrTnueckne
MaTepMalsl
rno anre6bpe

nns i KJlIacca

usdarnue 13-e, cmepeomunnoe

IeTporaud
C.-Iletepbypr
2013



YIK 373.167.1:512
BBK 22.14a72
359

PemeunszeHTH :
3aBegyoommui KaOMHeTOM MaTeMaTHKH
Cankr-Ilerepdyprcroro YHHBEpPCHTETA

ITeparornueckoro Macrepcerea JI. A, Jurynes;
Meroguct kadHHEeTA MATEMATHKH
Carkr-Ilerepdyprcroro Y HHBEpCHTETA
Tlegarornueckoro Macrepctea B.I'. Hekpacos

PekomengoBaHO KAOUHETOM MATEMATHKHA
" CaukTt-IleTepGyprckoro
Yuusepcureta Ilegarorunueckoro Mactepersa
B KAueCTBe YUeOHOro mocodusa A1 cpefHell NIKOML

Hspanne ocyIecTBIEHO IPH YYACTHH
000 «BukTOpPHSA MIIOCH

3us B.T., Tonsaua B. A,

3 59 JdupakTHUYeCKHe MATepPHAJLI mo aaredpe Aaa 7 Kjiacca. /
B.T. 3up, B. A. T'onpguuy — 13-e usg, —CII6. : «IleTporauds :
«Bukropusa nmocs, 2013. —136¢, : u1. —
ISBN978-5-98712-007-1,

ISBN 978-5-91673-092-0

JanHoe Hocobue COAEPIKUT CAMOCTOATENBHEIE U KOHTPOJIbHBIE DA~
GoThI IO Kypcy «Asrefpa» gas 7 Kjaacca, COCTABJEHHBIE B IOJHOM
COOTBETCTBHH CO IIKOABHOH nporpammoil. [loco6ne Mmoxer 6uITE
HCHOJNB3OBAHO KAK B OOBIYHEIX ITK0JaX, TAK H B MATEMATHYECKHX
TUMHAZKHAX U JUNEAX,

YIK 373.167.1:512
BBK 22.14a72

ISBN 978-5-98712-007-1 © B.T. 3us, B.A. 'onpguu, 2001
(Ilerpornud}) © E.T. Kucenes, XyfoMecTBEHROS
ISBN 978-5-91673-092-0 obopmnenne, 2001

{BuxTopuda natoc) ©@ 000 cIlerporaundg», 2013



Npeaucnosue

JdaHHAA KHUTrA pacCYNTAHA HA BCeX JKeJalolIHX YIYYIIHTE CBOH
3HAHHKA N0 ajredpe U COCTABICHA B IOJHOM COOTBETCTBHH CO LIKOAL-
HO# mporpaMmoii.

Tlocobue comepoxut 22 caMoCTOATENbHBIE paboTH H 8 KOHTPOJAL-
HBIX pa6oT. COOPHHK HECKOJBKO OTIHYAETCA OT OOLIYHBIX ANIAK-
THYECKHX MATEPHAJTIOB T€M, UTO CAMOCTOATENbHBEIEe paboTHl B HEeM
NpHBEAEHL] B BOCBMHM BADHAHTAX, UETHIPEX YPOBHEH CJIOMKHOCTH.
Yem MBI pYKOBOACTBOBanMHch? He cekper, UTO B MOCAeAHNE TOABI
0YeHb CYIIECTBEHHO BO3POCTa CI0MKHOCTE BCTYIHTEABHBEIX 3K3a-
meHOB B BY3nl. OnHOBpeMeHHO OTMEUYaeTCA NPOoNece YIpOUeHHA
COMEPYKAHMA MIKOJLHBIX yuYeOHHKOB MaTeMaTHKH. MBI monaraem,
UTO y¥Ke B ¢peanux Kaaccax — B 10-M 1 11-M Ha 2TO MOKeT IpocTo
He XBATHTBL BPeMEHH — HeoOXOAMMO NOKA3HIBATH YUeHHKaM Oosee
COlePKATEbHBIE 3aA4H.

KakoBa ke CTPYKTypa HaIUBX JHAAKTHUYECKHX MaTepuajoB?

I yposens caoxxmocTH (Bapuant 1 — BapuasT 2) — aTo MUHHMYM
TOTO, 4UTO ACNNEH 3HATh YUeHHK, — 0asa.

II ypoBens ciaoknoctu (Bapuant 3 — Bapuanrt 4) — «TBepmasn
YyeTBepKAa».

III ypoeens caoxHoctu {Bapuanr 5 — Bapuanrt 6) — «Ha
IATEPKY».

IV yposens caoxuoctu (BapuauTt 7 — Bapuanr 8) — a4 Tex, KTo
BCEPhEe3 YBISUEH MAaTeMaTHKOM.

Ecay nogxoauTe K HCICAL30OBAHHIO KHATH (GOpPMAabHO, TO PEKOo-
MeHIyeTcA CIeAYIonee;

I unu I yposeH: — AJA 6a30BO IIKOJEI;
I1 yum II1 ypoBeHs — AJia ruMHA3HI;
IIl unu IV ypoBeHL — AJia JJHOeeB HJIX MaTeMaTHIeCKHX MIKOJ.

Cneayer HMeTb B BHAY, YTO BCe CAMOCTCOATENbBHBIE H KOHTDOJID-
Hble paGoTHI COCTABJEHBI H3GBITOUHO. YUHTEJIIO HH B KOEM clyuae He
cJefyeT CYATATD, UTO 06heM paGoT JOMKeH OBITH HMEHHO TAKHUM —
MBI JIMIITE XOTENH NPEIOCTABHTD €MY BO3MOMKHCCTE BEIGODA.

Bce KOHTPOJBHEIE COCTABJ/J€HBI B Y€ThIPpEeX PABHOIEHHEIX BapH-
aHTaXx.

Boobime, cTpYKTYpa KHHT'H MOJHOCTHIO NOBTOPAeT “3afadl K
ypoxamM reomerpun” B. . 3uBa, a 3Ha4NT, MOXKeT OLITE HCIIOJB30BAHA
KaK 3aJa4HUK,

Haneemca, 4To Hallla KHUTa IOMOKET YUHTEIAM H JeTAM YCHEIIHO
3aHHUMATHCA MaTeMaTHKOIL.

Baadumup Foavduu



PekomeHnpgaunmn

Beckma yAauHBIM AOMOJHeHHEM K JUIAAKTHYECKHM MaTepH-
ajsam gasa 7-11 knaccoB ABIAIOTCA KHUTH cepHU «MaTemaTruka.
daekTHBABIE KypesI» A, X. IllaxmeiicTepa.

IIo cyiiecTBY 3T0 SHIIHKJIONEANA PASJIHYHEIX METOLOB pellleHUusA
3aJa4, KOTOpEIE Yallle BCEro BCTPEeUalOTCA HeIOCPEACTBEHHO B ITKOJIB-
HOM Kypce.

3T0 NpeKpacHbIe CAMOYUHMTENH, KOTOPhle NIO3BOJAT VYEHHKAM
H abuTypHeHTaM Ges pelleTHTOpaA INOATOTOBHTLCA K 3K3aMeHAM.
EcrecTBeHHAs JOTHMKA [IOCTPOEHHA MATEPHAJA «OT OPOCTOTO
K CJIOKHOMY» IIO3BOJHT YUHTEIIO HCIOAL30BATE 3TH KHHTH ¢ YUeHH-
KAMH PasJHYHOTO YPOBHA NOAroToBKH. Memarensno, uTobsl padora
¢ MaTrepHaJaMH 3Toil cepHH KAUT 6b1N1a nocTOAHHOH M NIanoMepHoii,
TOTHA OHA AacT HanOonkIIHI adheKT.

Kuuru cepum:

JApobu.
Kopan.

¥paBHeHKA.

JApo6HO-pannoHaJLHEIE HEPABEHCTEA.

CHeTembl ypABHEHHH.

HppannosaabHBLle YPABHEHHA H HEPABCHCTEA.

Muoxectea. ®yaxinun. locaegorateannoctu. [Iporpeccnu
Jorapucmnr.

Tpuroromerpus.

IIocTpoense rpacdukor dyaKUHI 3IeMeHTADELIME METOTAMH.
YpasHeHHA-H HEPABeHCTRA ¢ MApaMeTpaMH,

3agagum ¢ mapaMeTpaMH Ha JK3aMeHaX.

BeeJeHte E MaTeMAaTHYeCKHIH aHAJH3S,

Komnaexcueie ancaa.

Kom6nnaropuka. Craructura. BepoaTaocTs.
TeomeTpudeckHe 3agaul HA IK3AMEHAX.

B.T 3us



CaMocTosaTeALHEIe
paboTHI

1. Yucnosble n anrebpanueckne BblparkeHUA

BapuanT 1
1. Haiiaute 3nauenna anarebpandyecKoro BhIpaKeHNA
da + ¢
mppa=-2uc=3.
c—a

2. Yueruk xymua m xapaggameil no 2 py6. u n rerpaneit
o 3 pyb6. CkoNbKO CTOAT BCe MOKYNKH?

3. 3amumuTe yTpOEHHYIO CYMMY YHCel a¢ K b U HalTH ce

3Eavenne npu ¢ = 0,8 u b= -3

4. 3amuunrTe TPH MOCJIEAOBATENLHBIX YHCAA, KPATHHX 3,
ecJIM MeHbLIee U3 HUX 3k + 3.

5. 3anumure TPeX3HAYHOE YHCIO B BHAE CYMMBI Paspai-
HEIX CJaraeMHX, ¥ KOTOPHX oudpa COTeH PaBHA @, OH-
¢pa mecarkop — 3, a qudppa enuaNn — b.
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BapuanT 2

L.

Haiinure 3mavenve anrebpanuecKoro BHIPaKeHUA
da—c
——— npua=3uc=—4
a+c

Onsa cTOpoHA OPAMOYTOJLHUKA PABHA a4 CM, a ApYyras
Ha 2 cM MeEbme. Hailinmure nmmomaas 2TOro pAMOYToiib-
HUKA,.

3amumure: K yrpoeEHOMY uncny a opubasuts b. Haii-

AUTE 3HAYCHUC BTOI CYMMEl IpH g = _15’ b= -2,6.

3aOuIIATe TPHU MOCJIEAOBATEIbHBEIX YHUCHA, KPATHBIX 4,
ecau Goabuee n3 HUX paBHo 4k + 4.

Sannumure obwwuil BUA EATYPAJBLHOrO YHUCIA, KOTOPOE
OpH IeJleHUH Ha 7 maeT B OCTATKE d.

BapuanT 3

1.

Haiinure 3ravenre anre5panuyecKoro BuIpaKeHUA

3a — 2ab + 5b Ha—gb—§
5ab — 1 T3

5
O auEe depmep 3acesan ApoBo# muennnei a ra, a BTOPoii B
1,5 paza Goarme. CKOJBKO r'a 3€MJIH 3aCeANH NMeHUnei
oBa depMepa BMmecTe?

SaonmuTe GOpMyJIOi YaCTHOE OT AeJeHWA yABOEHHOIA

CYMMBI HHCENT C B d HA UX Pa3HOCTE U HAMTH ee 3HAYEHHNE

2
npnc:3,7nd:lg.

Hoxaxute, 4r0 CyMMa TpeX MOCJeA0BATENbHBIX Y& THBIX
quces AeauTca Ha 6.

Haiinnte abCcomOTHYIO BEJIUYHHY YHCITOBOrQ 3HAYEHUA
BHIpAXEHNA M — N+ p—quopu m = —-3,4, n = -221—,
p=—-14,¢=009.



1. Yucnoseie u anreBpanueckne BolpaXeHus 7

BapuanT 4

1.

2.

Haitoute 3pauenne anre6pandecKkoro BHIpaKeHNA
15a + 8ab + 2b
3,5a ~ 1,5b
B xpapnaume gepMeprl IpUBE3IN CBEKIY: OIUH OIPUBE3
@ T, a BTOpOM B IBa pa3a MeHbIle, yeM nepsuiii. CKoJbKO
BCErO CBEKJILl DpHuBe3au dpepMepsl?

npua=2b6=04.

3anuiuTe GOpPMyLy YACTHOTO OT AEJICHUS DAZHOCTH UH-
cell p U ¢ HA YABOSHHYIO cyMMy aTux umcen. Haitmure

3HaYeHHE PTOTQ BHIpaXeHNA npu p =42 u g = 221-.
Hoxaxmute, 4T0 OpoKU3BeIeHNE ABYX MOCJIENOBATEILHBIX
YEeTHLIX YHCeN JeANTCs Ha 8.
Haligure abconoTHY BEeAMUYNMHEY YHCIOBOrO 3HAYCHUSA
BHIDaXeHEUA —a+b—c—dnopuna = —45, b= —3?, c=2,7,
3
d=—13=.
7

BapuwanT 5

1.

2,

Haiinure 3Eayenne aareGpanvyeckoro BHpaKeHN
a—25 _
ac—2c+a—23 upH a =51 c= 2’
OauE MacTep 3a WHTbEe KOCTIOMOB HOJAYYHI a py6., a
BTOpOﬁ B ABA pPa3a MEHBIILC. CHOJ’IBKO ACHET HONYYHAHN
00a MacTepa BMeCTe 33 BHIIOJHEHHYIO paboTy?

3anuIuTe B BUIAE GOPMYJIH YaCTHOE OT JeAeHUA CYMMEI
ynuces a ¥ b Ha YyTPOEHEEYK PA3HOCTH MX, YBEJIWUEHHY O
HAa YTPOEHHYIO PAa3HOCTDL YHCEJ 1M U 7.

HokaxuTe, 4TO CyMMa ABYX HOCHENOBATENLHEIX HEUeT-
HHIX YNCEJT OeJUTCA Ha 4.

Yucno x npu nenenum Ha 10 naet B ocTaTke 3, a YHCIO
y npu nenemnu Ha 10 maer B octaTtke 2. IlokaxkuTe, 4TO
cyMMa T + Y AenUTCA HAmeJao Ha 5.
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BapuanT 6

1. HadiauTe yucaeHHOE 3HAUEEUE BHIPAKEHUA
da-b

1
2a + 2,5b - 3—4(1b

npna=5§,b=2.

2. [Tapoxon nmien mo TedyeHWIO PekH 9 4 CO CKOPOCTBHIO
a KM/4, a mpoTuB — 6 u co ckopocThio b kM/4. Cronbko
BCEro KMJIOMETPOB OpomeJ DapoXon?!

3. 3anumvTe B Bune GOPMYNH YAaCTHOE OT HEeNEeHUA yIBO-
€HHOI CYMMBEI UMCEJI 17 U 14 Ha KX PA3HOCTH, YBEeIHYEHYIO
Ha YTPOEHHOE OPOM3BeeHne Yucea ¢ 4 d.

4. ﬂoxamu’re, 4TO €CJH OBa YUCAa OPpH IJeJeHNH Ha a UMe-
IOT O AMEAKOBEIHM OCTATOK, TO UX Pa3BEOCTE NEJAHUTCA HA d.

5. B mBy3mauroM uucsae cymMma nudp paBHA 8, UMCIO HOe-
CATKOB B 3 pa3a Gonpme unucaa enuaun. Haitoure 21O

YHUCIO.
Bapwant 7
1. HaitauTe ynci0BOE 3EaUeHNE BhIPAXKEHNA
1 3 2
-3,2)- -~k - - =—=, k=-1-.
(-3,2) (pk 2’6) 5(p—~k) mpmp=-g, 3

2. AproMOGHJIE mea OO MmMOCCEe M U CO CKOPOCTBIO @ KM/4
¥ [0 TPYHTOBOH HOpore n 4 ¢o CKOpOoCThIO b kM/4. 3a
KaKoe BpeMa IPOeJEeT BeCh STOT NyTh MOTOMMKI, HeNad
B cpenseM v km/u?

3. 3aoumure GOpPMyJay YACTHOrO OT HEJNCHHUA CYMMEI M-
cea o M b Ea yABOEHHYIO PA3HOCTbL MX, YBEJMYECHHYIO HA
y4YeTBEpPEeHHYIO PAa3HOCTEL 4Uucel ¢ ¥ d.

4. Hafigure Bce Takme mejnle YUCIA T U Y, YTO

(;c +1)(y—2)=2.

5. Ilokasmnre, uro umuciao ab — ba neaurca Ba 9.



2. CeoiicTBa apudMeTMECK X QeRCTBUA, NPaBUNA PACKPLITUS CKOBOK 9

BapuanT 8

1. HafiauTe uyucaoBoe 3HadeHNe BEIDAXKEHUA

1

1 1
(—4,2) - (2.17 + iy) +24(y—z) mpuz= 4—2-, Yy = —15.

2. PaccTosiHMe MexIy ABYMA NPpUCTAHAME § KM. CKOJBKO
BpeMeHH HY}KHO TeIIOXOAY, YTOOH IPOHTH 10 Peke Ty A2
1 o6paTHO, €C/IM CKOPOCTb TEWIOX0H4a B CTOAYEH Bome
v KM/4, & CKOPOCTb TE€U€HUA PEKH m KM/u?l

3. 3anumure ¢opMynoif cyMmy YACTHOTO OT HeJIeBUA
YTPOEEHOM CYMMH YMCeJ T U i HAa UX PAa3HOCTH U yABO-
eHHOe NPOU3BeNieRue Yncel a U b.

4. HajiauTe BCce TaxMe mennle YACHIA T U ¥, UYTO
(y + D)(zy —1) =3.

5. Hokaxure, uro 9ucyao ab + ba memurcs ga 11.

2. (CsoiicTBa apupmeTnyeCcKUX AeNCTBUR,
nNpaBuna packpuiTua ckobok

Bapuant 1

1. BemonrauTe neiicTBus

(-1%) (=25)- (+§) — (=36) : §+ (—16,5) - (+4-}‘;) .

2. Haijinure 3mavyenne BRIpaXKeHUA
(222 — 3z — 6) — (502 — 3z +4) npuz =22

3. Pemure ypaBrenue (7x + 1) — (6z +3) = 5.
3 3
(1521 — 1485) -0,3
0,2
5. Ha CKOJbKO NpOmEHTOB YBEJMUYHTCA MJIOMANbL IPAMO-
YTOJbEMKA, €CXU JUIMAY OPAMOYTONbENKA YBEJIMUUTE Ba
20%, a mupury va 10%7

4. Haligure 10§% oT
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Bapuant 2

1. Brnoarure aeitctBnA

1 2 3
(+52) - (-22) - o (+22)
6 1 1
— -1 -2=}-1-3-}.
+(-2)- (=) ()
2. Haiigure 3maueHNE BLIPpaKeHUA
(82 —4x +3) — (52® + 2z +3) mpuax = —44.

3. Pemure ypasmenne (62 + 2) — (50 — 4) = 6.
4. Haitmure 4,2% ot

42 55

7 3 14
1 8"
(31-2- + 4,375) 195

5. Ha ckonpko mpomeHEToB yBenmuuTcsa obbeMm Kyba, ecan
IIUHY Kaxaoro pebpa ky6a ypeauuunts ma 20%?

Bapuant 3

1. Brmonsure neitcTausa

((+4) : (+%) +(~20) : (—1%))(—%) +(~3,5)—(=5).

2. HaitnuTe 3mavyenne BLIpayKeHUA
374 1 3
Z(§$—4)—8(21$+g) HpH:E——5.
3. Pemnre ypaemenne (2r + 3) — (z — (3z +4)) = 5.

2
4. Haitaure uncio, 365% KOTOPOTO COCTABAAIOT

7 5 2
(85% - 831—8) : 2§
0,04 '

5. Ha cxonpKo OponeHTOB yBEJIMUYHTCA NAOIagb KBAIpaTa,
ecnd IJMHY KasKOo#i cTOpoHbI yBeauuuth Ha 20%7




2. CeORCTBa apnpmMeTIecknx AeHCTBIA, NPaBMNa PacKkpuiTHA ckobok 11

BapuanT 4
1. Bunonaute neticreug

11 14 4 1
(s3): (-5) + (415) - (+5) - 0w
(442) 2
2. Hajinurte 3HaYeHHe BEIPAKEHUA
4 (5 1 5
5 (Ex—S) _6(26$+6) opu r = —3.
3. Pemwure ypaemenue (2z — 3) — (x — (3z — 4)) = 6.

. 1
4. Haijigure uncno, 61% KOTOPOTO COCTABJIAIOT

30 18
0,2
5. HexoTopslit ToBap cHauasa nogopoxal Ha 10%, a morom
nogemesen Ha 10%. Ha ckonbKo mpomeRTOB U3MEHUIIACH
meHa »Toro ropapa’

(971 - 953) -2% + 0,373

BapwanT 5

1. BremmoaanTte geiicTBUA

(1T om (2) ()

3 ,
2. HaliguTre 3mauenne BHpaskeHNs
(n? —5m) — (4n® —7) — (9m — 3n®) mpum = 1 4.

3. Pemrnre ypaBaEeHue 10%@; —((4y + 5) — (7 — 6y)) = 155.

7 17 1
. L 32t 2542065
4. Haiimure 3,6% oT (6 1 336) 2,5 3 0,65

5. B kpy*ke uncao Matsuukos cocrasager 80% oT uucia
Aepodek. CKOJBKO OpOnEeHTOB COCTAaBAAET YMCIO AEBO-
YeK OT YMCIA MAJbYMKOB B 9TOM KpyikKe?
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BapuanT 6

1. Buinonnunre nelictena
(=2,15) - (—4,2) + (—23) : (+14) — (-2%) +
+ (—1,69) : (—0,13).
2. Haitinure 3paveHNe BEHIDAXKCHNA
(7m —2n%) — (4m — 8) + (5n* —3m) wpun =13
3. Pemmure ypasrenne 2(12z — 0,035) = 0,6 — 2(z + 0,075).

1
4. Hajinure 4yucao, 33§% KOTOPOT0 COCTABJIAIOT

5

5. laEW ABAa KyCKa C Pa3AHMYHHEIM COOEPXKAHMEM OJOBA.
Ilepewnii, maccoit 300 r, comepxur 20% onopa. Bro-
poit, maccoii 200 r, conep:xkut 40% onosa. Cxonbko opo-
OEeHTOB 0JI0BA OYIET COIOEPXKATh CIJAB, HOJYYEHHL 13
BTHUX KYCKOB'

1 1
((9— - 3,68) : 25) -(1:(2,1 —-2,09)).

Bapwanr 7

1. Bunonsure neiicTeus

1 61 1 7 11
(1.4~ (62 1)) (7 2 +104).

2. Yopoctute 5z — (6z — (7z — (8x — 9))).
3. Pemure ypasmenne (7 —10z) — (8 — 8z} + (10x +6) = -8.

4. Ilepsoe umcao cocrasnser 80% oT TpeThero, a BTO-
poe — 30% ot Tperwero uncna. Haiiaure »TH 4ymcaa,
eClIM UX cpelAHee apupMeTHdecKoe paBEO 21,21,

5. MMeloTca mpa KycKa conaBa 0JNOBa ¥ cBHENA. IlepBwiii,
maccoit 300 r, conepxur 60% onosa. Bropoit conepxur
40% onoea. CKONBLKO TPAMMOB OT BTOPOTO KyCKa HALO
A06aBUTEL K BEepBOMY, 4TOOLI DONYUUTH CONMAB C COmep-
xHaEMeM onoBa 56%?



3. YpaBHeHun ¢ OfRNM HEN3BECTHLIM 13

BapwanT 8

1. Buimoanure netictems

1 32 7 11 7
17 - (=1 ) ) (=4 _
(75 0,125 (245 160)) (40 412+2,64)

2. Yopocture 30 — (2a — (5a — {(4a — 7))).

3. Pemnre ypasnenue (5—12z) — (6 — 6z) + (122 + 3) = —-2.

4. Tlepsoe uncno cocrasaser 70% or BTOpPOTO, a TpeEThe
uncao — 50% ot sroporo. Haiimure atm umcana, ecau
HX cpenHee apudMeTHUeckoe paBHO 44,88.

5. Kycok cnnaBa Memm M muEKa Maccoil 36 kr comepsut
45% memu. CKOMBKO KMJIOrpaMMOB MeIu HY:KHO mnoba-
BUTbL K ®TOMY KYCKY, YTOOB! IOJNYy4YeHHLI HOBLIt cnaB
comepxan 60% memu?

3. YpaBHeHMa C OfHUM HEU3BECTHLIM

Bapnant 1
1. PemuTe ypaBHEHUA:
1
a) —3—3:=25, B) 122 — 25 =Tz + 5,

6)4r—-21=-0,5, r)3(z—-2)-5=2(3z+1)—1.
2. Ilpu xaxkoM 3HAYECHWH /1 3HAYCHNE BHPAXKCHAA Im +4 Ha
13 Goarpmme 3HaYeHNS BHpPaXeHUA M + 37

3. Haitmure umcno, koTopoe IpM yBeJMUYCHMM ero Ha 17
yBeauumpaerca B 10 pas.

4. Pemure ypasmerue (2r — 5){(z + 10} = 0.

BapnauT 2
1. Pemure ypaBHEHHUA;
1
a) gz: = 15, B) 1 -90,042 = 0,5 + 0,062,

0) 3x — 2,1 =06, 1) 2(y—5)+ 3y =4(2y + 8).
2. IIpu KakoM 3HauYEHUU N CyMMa Bripaxenuii 3n+4 u 8n+7
HAa 15 MeHbII¢ 3HAUEHMA BEIpa)keHHA 5 — In?
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3. HaiianTe umcmo, kKoTopoe OpH yBeJWYEeHHH erec HaA 1D
YBEJANYUBAETCA B D pPa3.

4. Pemure ypasmenue (3z + 10){x — 20) = 0.

Bapuant 3

1. Pemnte ypaprenus:
1
a) 4,5r + 1,25 = 371,

3 1
6) y—~ = - 20
B) 5(4,5z — 1} = 5,7 — 0,5(x — 20),
204+7 -3
- = 4z.
r) 3 5 z
2. Ilpn kakoM 3HAYEHHM @ 3HAYEHHE BHIPAKEHMA 20 — 3 B

ABa pa3a GoJbine 3HAUCHUA BHIPAKEHUA @ — 57

3. Haiinure Tpm mocnenosarenbEmIX umcJia, CyMMa KOTO-
PHEIX paBHa 9.

4. Pemure ypaererne |z — 2| = 3.

BapwanT 4

1. Pemurte ypaBHeHnA:

a) 2,2y — 5% = 8,55,

3 1
—03 == 20~
6) x—0,3 2t 02,
B} 3(1,92 + 2,4) = 5(0,42x — 0,96),
Jr+11 2x47
r) — =
2 3
2. Ilpu kakux 3HaAYEBHAX 1M 3HAUECHWE BHIPAXKEHUA 3 — M B
TPH pa3a MeHbIIe 3HAYCHWA BHIpaxerEus 2m + 37

4z,

3. Haitaure Tpu nocief0BaTENBHLX YETHHIX YHCIA, CYMMa
KOoTOpHX paBHAE (.

4. Pemmre ypaBHenue |z + 3| = 5.
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Bapuaut 5

1. Pemure ypasrenus:

a) (0,4 —2) - (1%;1: + 1) = 2,8 — 4z,

1 _ _
) m: —2m=5——-2-§£—(z+$83).

2. T = 2 ABNAETCA PElIEHUEM YPABHEHUA

am—(g—3)=a(m—3)+5r.

Haiinure a.

3. llpu kakoM 3EaveHMM kK 3HAYeHEHe BHpakesna 1 — 2k
B TpU pa3a Gonpiie yABOEHHOIO 3HAYMEHHA BhIpaKeHUA
2k + 47

4. Ilpu kakux sEavesuax ¢ u b ypapuerue (¢ — 2)z = b+ 1
He MMeeT KOpHei?

5. Pemure ypapmenne |z — 4| = |1 — 3z|.

BapuanT 6
1. PemuTe ypaBaerEns:
a) 1,2—4z — 32z +0,7) = —24,
Jr—4 z+1 r+2
20 —1— = -{1- .
6) 2z -1 3 3 ( 5 )
2. £ = 3 AaBnAeTCA pelleENeM ypaBHEHUA

§—2—(a:1:—1)=a(x—2)+3m.

Haiinure a.

3. [Ipn kakoM 3Ha4YeEHMHM ™ 3HAUYEHWE BHpaXKeRHA 4 + Im
B B2 pa3a MeHbIle YyTPOEHHOTI'0 3HAYEHWA BHPaKEeHH
m— 37

4. Ilpu Kakux 3EaYeHnAX ¢ ¥ b moGoe yucno ABadeTca pe-
meHreM ypapHeRud (a + 3}z =b— 17

5. Pemure ypapmenne |z + 5| = |2 — 4z|.
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Bapuant 7
1. Pemure ypaBaenus:
a) 49z — ((5z — 6) — (11 — 8z)) = 32,

1 1
6) =(z?+2zx—5) — l(:.z:?’—a:+3) = E(w2+4:c—- 15).

3 4
2. Pemure ypaBHE€HMEe OTHOCHTENLHO OYKBLI X
z—b x4+b
=Ir2 o
a b

3. Ilpu kakux 3EaYeHMAX M MMeOT o6WMe KODHU ypaBHe-
anaA bz +1=0n2z —m =07
4 (a-1(b+2)z=(a+1)(b+2).
[Ipu kakux 3Eauenuax a u b ypapaenue:
a) HE MMeeT pelmeRui’?
6) umeeT GECKOHEUHO MHOrO pemeRmi?

5. Pemmmre ypapnenne 3|z + 2| — 3z = 2|z + 2| — 4.

BapuauT 8
1. Pemrnre ypaBHeHHA:
a) 39z — ((6z — 5) — (12 — Tz)) = 42,

12 _ Ll NPV .
6) 4(:1: +2z-17) 3(:c +z 2)—12(21: 7T— ).

2. Pemnte ypaBE€HHE OTHOCHUTENLHO OYKBH ¥
y+m y—m
— =
3. Ilpu xaxux sHauenuAx &k UMeloT oOmuil KOpeHL ypaBHe-
HA 72 —-2=0n 3z -k =07
4, (m+1)(n-2)x=(m—1)(n—2).
Ilpn kakux 3EAYEHHAX M U N yPABHEHHE:

+ 2.

a) He UMeeT peuleEud’?
6) MMeeT GECKOHEUHO MHOTO pemeHui?

5. Pemmre ypassenue 4|z — 2|+ 2z = 3|z — 2| + 1.
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4. PeweHuve 3a4ayu ¢ NOMOWbLIO YPaBHEHWA

Bapuant 1

L.

3.

Tpu Gpuraam caecapeit usrorosmsm 1085 neraneit.
Cronbko geraneii H3roToBuIa KaXkaaa Gpuraia oTheNb-
HO, €CJIM U3BECTHO, 4TO BTOpas 6pUraga U3roTOBUAA Je-
Taneil B 2 paza Gonpme, yeM nepBas, a TpeTba — Ha 70
AeTaneil MeHbIIEe, yeM BTOpaa?

PaccrosBne mexny nsymsa DNpUMCTaHAMM TeOJIOXOX OpO-
xoauT 3a 2 4 30 mus. Ecan ckopocTh TENN0X0A3 YMEHL-
muTs B3 6 KM/4, TO Ha BTO K€ PACCTOSHME TEmA0XOX
ooTpaTHT 3 4 15 mun. Haligure cKOopoCcTh TENmMOX0Aa.

O61beM npoMumAeHaol nporyknun yeeanuuacs e 10 pas,
Ha CKOABKO NpPONEHTOB NPOH30MJIO YBeAnuerEne?

Bapnaut 2

1.

Mnomanm: Tpex yuactkoe paBHa 833 ra. [Inomane BTO-
poro y4acTka cocrasadeT 0,4 nnomany Nepporo y4acT-
KA, a 0A0maas TPeThero ydacrka Ha 17 ra Goapme nio-
maai nepeoro. Kakopa maomainp KaxAOTrO y4acTKa?

Tennoxoa npomesn pacCToAHENE Mex Iy nyakramu A u B
0o TedeHnio 3a 4 u 30 muH, 3 3 B u 4 npoTHB TeyeHUA
oH mpomex 3a 6 u 18 MmuE. Kakopa ckopocTh Temyioxo-
Aa B CTOs4eil Bone, eciv CKOPOCTh TeYeHUA PEKH PaBHA
2,4 xm/u?

3apo BeinyckaeT 300 u3nenuii B rog. Ha ckonbko n3ne-
muit B rof yBeJINYUTCA BEAYCK IPOIYKIMH, €CJIM IPON3-
BOAUTENBLHOCTL TPYAa yBeJAUUuTh Ba 20%7

BapuanTt 3

1.

B ommom capae Omao 2400 kr Topda, a BO BTOPOM
1800 kr; n3 mepBoro capaa exexaepro Opaan mo 140 xr,
a u3 proporo mo 90 kr. Yepe3s CKOJbLKO AHeil Bo BTO-
POM capae OCTaHeTCa TOpda B 1§ pa3a DoJabine, YyeM B
nepeoM?
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2. W3 nyuxra A co ckopocthio 60 kM/u BEIeXaNa rpy30oBad

Mamuea. Yepes 2 4 Bciaen 3a meppoil MalIMHOME BHIEXA-
71a JNerkoeas MamuEa co ckopoctbio 80 km/u. Hepes
CKONBKO YaCOB M HA KAKOM DACCTOAHMM OT A Jerkopas
MAIIUHA HOTOHHUT TPY30BYIO!

. lex srinyckaet 200 n3aenuit B roa. Ha ckonbko usaenui

YBEJMYNTCA BHIOYCK OPOAYKOIUH B I'0JI, €CJAU IPOU3BO AN-
TEeNBEOCTL TPyHa OOBECHTCA Ha 45%7

BapuanT 4

1. Yyamumca BeoOGxommMo pa3daThk terpagu. Ecam ka-

XKOOMY yUalleMycs JABaTh 00 4 TeTpalu, TO OCTAHETCA
12 teTpaneii, ecnu ke AaBaTh DO b, TO TeTpaneil He xBa-
TUT 7 yvamumca. CKoOAbKO OBIIO TETPaaei M CKONBKO
ydamuxca?

. OT DpuUCTaHV B ropoj OTOPABMAACE JIOAKA CO CKOpO-

cTbI0 12 ¥M/u, a yepes moayaca mocjie HEE B TOM XKe
HANDABJICHWH BHIIE] OAPOX0JL CO CKOpPOCTBIO 20 KM/u.
KakoBo paccrofaEMe OT OPHUCTAHM A0 TOPOMAA, €CAM Oa-
POXOX OpHWles TYJa Ha 1,5 4 paHbIIe A0AKH?

. B pesynbTraTe yBenuueHHA OIPOM3BOAUTENBHOCTH TPYIa

Ha 35% mex cTan BeInycKaTh B negb 405 nznenuif. Croub-
KO U30eiuii B J€Eb NeX BLIDYCKAJ paHee?

BapuanT 5

1. B mByx KopoOKax NeXUT NOPOBHY KYCKOB MELIA. LCau

13 nepeoit KOpoOKH BHIAYTE 25 KYCKOB, a u3 Toporo 10,
TO B IEPBOIil KOPOOKe OCTAEETCA B BA Pa3a MEHLIIE, YeM
BO BTOPOif. CKONBKO KYCKOB B KA I0H Kopobxe?

. M3 nyskra A co ckopocthio 60 kM/4 BHExaJa rpy3oBas

MamuEa. Yepes 2 u BcJyen 3a rpy30Boil Bhexana Jer-
KOBajd MamuHA O cKopocThio 80 kM/u. Uepes croapko
YaCcOB M HAa KaKOM PACCTOAHMM OT A JNerkopas MalMHA
JOTOHHUT I'PY30Byio?
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3.

Ilex puimyckan B mens 126 uszenuii. B pesynwrare yco-
BepIIeHCTBOBAHUA BHIIYCK OIPOAYKOMH B I€HL IOMHAJCA
no 189 uznenuii. Ha cko/BLKO IPONEETOB NOAHANACE OPO-
HU3BOIUTEILHOCTh TPyaa?

BapuaHT 6

1.

B mByx kopoOkax ommmEakoBoe kKoamdecTso kKoHper. Ilo-
clle TOro, Kak u3 meppoit kopoOku B3anu 14 koHder, a B
Apyryio noGasunu 26, B nepsoii kopobre crano B 3 pasza
MeHbIle KOH(eT, ueM Bo BTOpoif. CKOMBKO KOHpeT OHIIO
B KaX a0l KopoOKke nepBoHAYAJBHOT

Paccroanne or A no B 90 kM. Ilaccakup, npuGus mo-
e3n0oM B B, npobun ma cramouu 20 MuH, a 3aTeM BO3-
BPATHIICA TEM e moe3doM oOpaTHO, 3aTPAaTHUB B NEJIOM
3 u 40 mur. Halioute ckopocTh 9AEKTpPONOE3aa.

Ha ckonpko nponeETOB HAAO YMEHBIIUTEL YHCHIO0 A, UTO-

OHl MONYUYUTH YKUCJIIO -5—?

Bapuant 7

1.

B tpex mkonax 3080 yuamuxca. B mepsoii mkome yua-
OXCA B ABa pa3a MEHbIIe, ueM BO BTOPOii, a B TpeTheit
Ha 80 yuyamuxca 6oabie, ueM B nepsoil. CKOALKO yua-
MMXCA B KAXI0i mkone?

Ha copeBEOBaEMAX mo rpebne cuoprcMer 10 MUA OARA
Ha JIOJAKe BHU3 mO TedyeHu:o pexu. Ha oBpaTHmt myThb
OpoTuB TedeHusa Or 3arpatua J0 mun. Haiimure cob-
CTBEHHYIO CKOPOCTH JOMAKM (B KM/4), €CIM CKOPOCTDL Te-
UeHUS PEKH 2 KM /4.

I'pubu npu cymke tepaipoT 80% cpoeit maccul. Cxonb-

KO HaIO B3ATb CBEeXUX rpuboB, UTOOH OONYYUTHL 1 Kr
CYIMEeHkIX?

BapuwanT 8

1.

Ha ¢depme 6m10 coGpano 240 T oomeit. B ToM uncne
CBEKJIH B TPH Pa3a MeHblle, YeM MOPKOBH, 3 KAPTOIWIKH
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CTOJIBKO, CKOJIbBKO MOPKOB# ¥ cBekNn BmecTe. CKOMBKO
cofpay KapTOUIKHY, MOPKOBHM M CBEKJHI?

2. Paccroaane Mexkny A M B BeqoCHIHeOIUCT MOXeT OPO-
exaTs Ha 5 u 20 Mun GucTpee memexoaa. CKOPOCTL Be-
aocuneaucra 12 kM/4, a ckopocTs nemexoxa 4 kM/4. 3a
Kakoe BpeMa BeJloCHIeIucT mpoitaer nyTs or A xo B?

3. Pamnyc oxpysknocty yseauuunca sa 25%. Ha ckxoabko
IPONEHTOB YBEJHUMTCH IJIOmMans Kpyra?

5. CreneHb ¢ HaTypanbHLIM NOKasaTenem

Bapuant 1
1. 3annumuTe OpOK3BENCHNE B BUAE IPOU3BE IeANA CTenereit
5:5:5:. a0 q.

2. Bruuncaure:

3 3
a) (~3)4, 6) 5% - 23, B) (Z) :
3. 3anumuTe yucna B CTAEAAPTHOM BHIE:
a) 3053, 6) 50,25.
BapuanT 2

1. 3anumuTe npon3sejeHNe B BiAe IPOH3Be IeHNA CTeNeHeil
b-b-b-6-7-7-7-7-7.

2. Bruuucnanre:

2 4
a) (—2)%, 6) 5% .22, B) (g) .
3. 3anumuTe YKCIA B CTAEAIPTHOM BHIE:
a) 205,7 6) 35100.
BapuanT 3

1. 3anumure OpON3BEAEHENE B BUAE IPOU3BEACHUSA cTeneHeH
3a-9-a-a-27.
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2. Bruuucanre:

a) 5%, 6) (—2)°-112, ) (—%)3.

3. 3annmn're Yucha B CTAEOADPTHOM BHAE:
2) 525000202,  6) 93,53.

BapuanT 4
1. 3anumure npoU3BeAeHNE B BUIE NPON3BEACHNA CTEIEHEH
b-b-4.2-5-160.

2. Briumcsanre:

5 3
a) (—4)4, 6) 72 - 53, B) (_E) .
3. Janumure yucna B CTAELJAPTHOM BHAE:
a) 112,35, 6) 39444005,
Bapuant 5

1. Briuncnnre:

3\° 1\°
—= 6) [ -2=1] .
2 () o ()
2. IlpeacraBbTe uncsa B BUAE KBAApPaTa WJIH KyOba:

a) 0,008, 6) 216,

3. Cpaprure uncaa:
a) (—5,2)° u (-2,4)2, 6) —=7,12 u —5,92,

B) —m.

BapuanT 6
1. Buuncaure:

5\* 3\°
_2 6) [—12]) .
2 (1) 9 ()
2. IlpeacraBbTe uHcsa B BHAE KBaApaTa UM Ky0ba:

a) 0,0625, 6) -12—275-, B) 343.

3. Cpaemnre uncna:
a) (~2,4)* u (-5,2)3, 6) —6,82 u —5,72.
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BapwauTt 7
1. 3anumuTe npoU3BeeEUE B BUIe NpOM3BeJeHNA CTeneHei
23.2.2.8.22.128.

2. IlpencraBbTe YKMCHO B BUAE NPOU3BEACHHA CTeleHel
TPOCTHX YHUCEJI:

a) 182022, 6) 243 -15 - 125.
3. Kakoit mudpoii 3akaguMBaeTCA 3HAYECHNE BHIPAKCHUA:
a) 15°% + 13% + 75, 6) 2123 + 322 4 14287
BapwnanT 8

1. 3anumnre npon3seaeHue B BUAC IPOU3BEeNeHUA CTeNeHeit
81.y-y*-27.4%. 9%

2. IlpenctaBbTe uMCIO B BUIAE NPOU3BEICHHA CTeleHeil
OPOCTHX YHCe:

a) 14-15- 16, 6) 343 - 14 - 63.
3. Kaxoit oudpoii 3axanunBaerca 3gavenne BHpaKeEUA:
a) 16* + 244 4 324, 6) 15%1 + 1921 4 27217

6. CgolicTBa CTeNeHU € HaTYPaNbHLIM

NoKasaTenem
BapuanTt 1

1. 3anumunre Dpou3BeNeHHE B BUAE CTEICHU:

a) z1%. 2% . 2, 6) 2% .4.28,
2. Mlpousseaure yxazagabie Oe#cTBUA:

a\* ayd

a) (a%)2: (a%)?, 6) (Ei) () -

5 Buql{%nwfg: 3 10 10 4 99 | o8
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BapuanT 2
1. 3annmure npou3sBeneENe B BUAE CTeNeHH:
a) a-a®. al®, 6) 9-33. 311,
2. IlpousBeauTte ykasasHbIe HEeACTBHA: .
3\ 2 2
T T
a) (W) : ()4, 6) (—) : (—g) .
y y
3. Butml%nngg: . . 5
416 .4 —3)°.(-3)16 310 42.3943
a) 313=6)( )zs)’B) 11 )
(49) 3 311 -11.3
BapuanT 3

1. 3amumunTe TpoU3BelcHNE B BUNE CTEREHH:
a) (23 (%)% : (%)%, 6)27-16%. 82

2. IIpon3seaute ykaszanehle AeificTBUA:
3\3 /4\4 3\ 5
2 (5)G) ()
5 3 4
) ( a fa=b : a .
a—2b a a—>b

3. Broiuucaure:
123 . 55 66 - 52 6 3 2
m, 6)15—3'¥, B)3'2 —8'4 +5'8.

a)

BapwauT 4
1. 3anumure npousBeseHNE B BUAEC CTEHEHM:
a) (¥ (19)%- (¥3)2, 6)27%-3%.814

2. Ilpoussenure yrasamanle meificTeua:
2 (5)(5) - (5)
6) (:c—y)ﬁ' T+y 4' z+y\M
z+y) \z~-y r—y '

3. Brruucsaure:
184 . 102 10% .92

2) g5 9w

B)4-3%—11.272 +7-9%
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Bapuaut 5
1. 3annmnre OPpOU3BEACHHC B BUAEC CTECOECHH.
a) 815:2434.276: 95, ) 23n-1.4n+2  gn-d,

2. Briuucaure:

503 332 3.9
a} g 6) ~s—ooip—
(22)3 . 56 26 - 2710
3. Pemure ypanHennsa:
241 20+4 4" (16)*7°

BapuanT 6

1. 3aoumure AOpOH3BeACHNE B BUAEC CTENCHU:
a) 89:16%.128%: 642, 6) 27" 2. 2437F1 ; g3,

2. Buuncanre:

42° 20 —2.4%
?) @p % =31
3. Pemure ypaBuenus:
o s 95 72+2 5\ 2244
25°77° = 125" 6) | — = |- .
> B (16) (4)
Bapuaut 7
1. 3anuumuTe TpoOU3BEACHNE B BUAEC CTENCHHU:
a) (16%)°:256% - (642)* : 1288,
6) 95n+3 . 273114-1 . 812"'_5.
2. PemnTe ypaBHEHEUA:
11 Jz+6 216 4r—2
a) | 1= = | — ,
25 125
6) (25%°3)2 =27+ . 38,
3. Briuyucaure:
253 . 142 740 4 78 2.7

6)

TR 62 - 4919

4. Ioxaxmre: (87 —218):7.



7. CTanfapTreifi BUA ORHOUNEHA. YMHOKEHUE OAHCUNEHOR 25

Bapuant 8
1. 3amumuTe nponsﬁenenne B BUIE CTEOCHH:
a) (2433)%: (81%)1. 278 : (93)?,
6) 643n+3 . 32n+7 . 162”'—9‘

2. Pemure ypasmesus:

2z—4 2z
a) E3_ = 3i \
64 16
6) 16*.3=3% .4.

3. Bruucaure:
363 - 152 5) 318 347 4 17.3%
184 .10%’ 2715.93

4. Ioxkaxmure: (791° + 79°.11):30.

a)

7. CraHpapTHbIA BUA OAHOUNEHA.
Y MHOXeHWe 0QHOUNEHOB

Bapuant 1

1. 3aoumuTe OZHOYJNER B CTARNAPTEOM BHIE:

a) 3-a%.5-ab, 6)a4-32-a3oi-b3.

2. 3anumuTte OOHO4YJI€H B CTAHIJAPTHOM BHIC H Hafi AuTE ero

YHCJIOBOE 3HaAYCHHE

2 3
o’y - 6-2%t, ecom z= 3 V=7

3. BuooanuTe meiicTBuA:

a) (%ab) . (—1%0,3!)) , 6) (3zy)3 - (—22%3)2

BapuanT 2

1. 3aoumure OAHOYJEH B CTAHNAPTHOM BHIE:

a)xd-7-y%.5-22, 6) 18-:54-%;(;3:3.
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2. 3anumuTe 0AHOYNEH B CTAELZAPTHOM BIIE M HAMLAMTE €T0
YUCAOBOE 3HAYECEUE

3 2
ab-12-a®- b, ecnna:z, b=§.

3. Bunoasure neitcTena:

a) (—izjy) . (1%:03,3), 6) (4a2b2)( % b3)3.

Bapuant 3

1. 3aguumuTe 0 AHOUJNEH B CTAHIAPTHOM BU e M HALAUTE €ro
YHUCJI0BOE 3HAYCEHE:

1 2

a) 2§ a?- g a®, a= 3

2 1
~3z2y .32 . 74 =——, =2

0) —3z°y 33 5, oy T
2. IIpeacrasbTe OAHOUIEH B BUAEe KBAAPATa APYTOro ONHO-
JJIeHa:

416 .8 25 13 16
a}) 144a*b°c®, 6) —z y .

16
3. Bruuncaure:

a) (33)3,(35)6 ) ( 54)3 (52)6
(3%)8 - ((-5)5)°

BapuauT 4

1. 3anumuTe 0NHOYINEH B CTAHIADPTEOM BHIE U HAAUTE €T0
YHNCJHOBOE 3HAUCHHE:

1 3
Z.b-02. b=-—=
a') 33 07 b b} 2!
1 1
6) —7= .z -4°- 12 = -y = —8&.
) ~T5r@ytat, r=—cy=-8
2. IlpencTaBnTe OQHOUINEH B BUAE KBAAPATa APYTroro 0QHO-
tmeﬂa
4 36 b4
a) 169:8 S 6) 0,250 .
3. Buiuucnaure:
24y6 _ (_9y12 38 . (—gt)3
a)()(), 6)(6)( )
—(29)10

(611)3
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Bapuaut 5
1. anoanTe JeHCTBUA:

a) ( 354) - (0,7a*b®) ,

3
6) (-— 19—6w2y2) . (—gmys) .
2. Hpe,ﬂCTaBLTe AaHHOE€ BRIDaKCHHC B BHIC I-cyﬁa HJIH KBa-
ApaTa IpYroro OOHO4YJeHa:
) 2161’27 81 6) am+n Lamn,
(253)4 - {1253)°
(6252)°

3. Buuucanre:

BapuanT 6

1. Bumonaure neiicteua:

o (4)- ().
6) ( 23 b3) ( 1%@) .

2. HpencraBLTe JAaHHO€E€ BHIDaXCHHEC B BRIE I-cy6a HIH KBAa-
Apata Apyrorc OgHOYJIeHA:

a) 27a9b36, 6) pm . b5m+n_
(3°)° - (812)°

3. Bruucanre: (5135)1

Bapuaut 7

1. ¥YopoctrTe n HaliauTe 3HAUEHUE BLHIPAYKEHUA

13 ..\ (1550 6, 7
(15 b) (26b pe=-lg b=gg

2. IIpencrapnTe NaEALIH ONHOUWIEH B BHUIe MOJHOTO KBa-
ApaTa UIM Kyba Apyroro oLHO4YJEHA:

a) 64a%5'8, 6) —125a186%4.
(36%)° - (45)* - (27%)?
(128)10.64

3. Briuucanre:
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BapuanT 8
1. ¥Ynpocture n HaliiuTe 35aUeHENe BLIDAKERUA

16 5.3\ /5 5.5\° 9 7
-2 (2 . a=—, b=-1=.
( 25‘”’) (4‘”’ T 9

2. HpencraBLTe JaHHHIA OJHOUYNEH B BHIE HOJHOTO KBa-

ApaTa nau KyOa Apyroro oRHOYIEHA!
1
a) —81171256, 6) -613:361’96.
‘ (142)7 . (162)3
3. Buuucaure: (@92 (320)1"

8. [Mpueeaenne nogobHLIX uneHoB

Bapuant 1
1. YopocTure MEOrOYNEHH:
1 1 1
2 1 a0 iiz ol
a) 9 5 ab +12b 33b,

6) —3a®-2ab+4a-2-ab+13-a-2-a%

2. yﬂpOCTHTe MHOTOU/ISH U Hail 1M Te ero YHCJI0BOE 3HAYEHNE

1
~1,2z% - 5y + 1§xy2 . 15; r=-2y=-1

3. IIpuBeauTe MHOrOYAEHE K CTAHIAPTHOMY BHAY:
a) =3z -5z +2z-3—-4z-32°+z-5 ¢ — 6z,
6) 4ab—2b-5a2 - b-2-a-2+ 4a?- 3b.
BapuanT 2
1. ¥npocTHUTE MHOTOUJICHH:
1
a) —12zy - 1%:1:23; + 2122y - l?wy2,
6) —4zy - 5xly + 22y -4- 238 (-5).
2. ¥YnpocTuTe MEOTOUNEH U Halt IHTE €r0 YUCAOBOE 3HAUEHHNE

1 1
2,4a - lgab—— 3a? - 1§ab2; a=-1,b=-3.
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3. IlpuBeanTe MEOTOUJIEHH K CTAHAAPTHOMY BHAY:
a) 56’ —a-8-a°—a-5-a—2a-a® - Ta,
6) —xy’+x-6-y2-2—y% 4.3z + zy?.

BapuanT 3
1. YupocTure MEOroYJIeH H Haii RUTE €10 YUCAOBOE 3HAUCHNE
—50%.2.b+32-b%.5a; a=-3,b=-2

2. [IpuBeauTe MHOTOUJIEHH K CTAHIAPTHOMY BHAY:
a) —Tr® +5z-2 -2 — 2z (—5)z? — 6z,
6) 2z%y — 3z - 5y — 4y - 22% + 7,5z - 2.

3. [IpuBeauTe neBy10 YACTL YDABHEHHA K MHOTOYJIEHY

CTAHAAPTHOrO BHAA M pEemHUTe ero:

a) 9% — 7x? + 5z ~ 32® + 3r% — 623 + 422 + 10 =0,
) —4;93 . (—%1‘) +32% + 4z + 16 ~ 42?2 = 0.

BapuanT 4
1. YnopocTHTe MEOTOYAEH ¥ HaliMTe €ro YNCIOBOE 3HAUEHHE

4
2g-$-1$$y—2-$-y-3-y; r=—4,y=—1

2. [IpuBeauTe MEOTOUYNEHH K CTAHOIAPTHOMY BHAY:
a) aba — 9a® + 3a%(~2) — a*(—4a),
6) —7ab+ 3a(—5b6%) — 4b? - (2a) + 3,5a - 2b.
3. Mlpuseaure neByI0 HacTh YPAaBHEHMA K MHOTOYJEHY
CTaRAADTHOrO BUAA M PEUIUTE €ro:
a) 142% — 223 — 1002 +52% — 422 + T2 - 32 + 21 = 0,
2 11
6) 7z° -3 -3z} (= 18 — 6% = 0.
) Tz a:+( 3119:) (35$)+ 8—6z°=0
Bapuant 5
1. YopocTuTe MHOTOUJIEH 1 HAal 111Te €ro UUCIOBOE 3HAUEHUE!

a) 3u?v—5uv? +50% — 3vul +5v%u; w=-135, v= -2,
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6) 12abc — Ta’c + 14bc? — Ta%c — 14bc? + 14a’¢;
7 1 3

a=—-, b=—2, c=—2.

6 7 2
2. [IpuBeauTe MEOTOUJIEH K CTAHXADTHOMY BHIY

—18z% + 14z — 1722 + 32® — 92° — 14z.

3. Ilpm kaxoM 3HaYEHUHM T 3HAUEHMEe MEOroYaeHa pasHO 07
—122% + 42% + 1223 - 72 + 0,52 + 322 + 2 = 0.

BapuanT 6
1. ¥ npocTUTe MEOTOUWJIEE M HAli AUTE €TI0 YUCIOBOE 3HAUEHNE:
12 7
a) Tpq—8p’q+ 18pg® +8qp® — 18¢°p; p= -5 9=

6) 15zy? — 4922 .y - z + 3y%z — 8xyz — 18xy® + 8zyz;
1 9 7
= —— I — )
TETpYETE AT
2. IlpuBenuTe MEOTOYJIEH K CTAHAADTHOMY BHAY

33y? — 17y +y — 9392 + 17y — 24
3. Ilpu kakoMm 3EaYeHNH & 3HAYEHNE MHOrO4JIeHa paBHO 07
7 - 222% + 32% - 21z + 222° — 92% — 21 + 62% = 0.

BapuauTt 7
1. YopocTuTe MEOTOUJIEH M HAR ANTE €ro YMCIOBOE 3HAUEHHUE:
a) 17a%b + 8ab® — 9a%b — 8ba® + 8a(—b)?;

a=-1,b=—-,

4
6) 14a’bc — 9abc + 13abc + 14a(—b)c — 13abc;
a——-1 b——3z c—-——8—
I IR A T

2. [Ipu xakoM 3HAYEHWM T 3HAYEHUE MHOTOUIeHA pasHO 07
32 — 722 + 22° — 322 + 162 + 1022 — 223 = 0.
3. Ioxkaxure:
a) (ab —ba):9, 6) aabb: 11.
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BapuanT 8
1. Ynopocrure MEOrousier 1 Hail iMTE €10 YNCJIOBOE 3HAUCHHE:
a) 32a%b® — 17ab + 3a%b + 17ab — 3b(—a)?;

1 1
= — - b = —=—
=TT 2’
6) 7Tzyz? —8lzy’z+T7(—z)2%y+12zyz+8—12(—x)(—y)z;
1 2 1 .
x"“_g-.v y““§1 z_—Z‘

2. Tlpu xakoM 3HAYEHNMH T 3HAUECHME MHOrouJeHa paBHO (7
132 4 42 — 2123 + 72 + 102° + 26 + 112% — 1122 = 0.
3. Iokaxure:
a) (ab+ba): 11, 6) aaa: 37.

9. CnoxeHue U BLIMUTaHME MHOFOUYNEHOB

Bapunant 1
1. ¥opocTure:
a) (26% — 2y +4°) — (a% — 23y — %),
6) 5(z —3) —4(2 - x).
2. A=22% —Tay+y? B=—22+Toy— 4%
a) Haitnure A + B. 6) Haitpure A — B.
3. Pemmnre ypaBEEHNA:
a) 3z —5)— (22— 2) =1,

2 -
6)$+ T 222.

7 4

BapuanT 2
1. Yopocrure:
a) (a® — 3ab + 20%) — (2a2 — 2ab — b?),
6) 7(3—z) —4(2x - 1).

2. P=z? - zy+ 2% Q= —22%+ 5xy — 2°.
a) Haiigure P + Q. 6) Haiiaute P - Q.
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3. Pemnre ypaBHeHUA:

a) (5c+4)— (3z-6)=4, 6) 22 _ZFr1_

5 3~k

BapuanT 3

1. ¥YnpocTure:
a) (3p” — 2pq ~ ¢°) — (4p* + 3pg — 7¢%),
6) (207 - 3pq + 2¢°) - (-3¢°).

2. A=32%-8zy— 4y% B = —4z? + 8zy - 5y°.
a) Haitoure A + B. 6) Haitnure A — B.

3. Haitnure 3HaYenne anrefpandeckoro BHpaKeHNU:
a) 3(bz ~ 2y) — 5(3z — 4y); = 217,y = -2,

6) 4a(3a® — ab® - b*) — 6a (2(12 + ab? — %b?’) ;
12 5
=~—,b=1—.
T AT
BapuanT 4
1. Yopocture:
a) (13a? + 4ab — 86%) — (12a? — 2ab + TH?),
6) (7a? — 2ab + b?) - (—4a?).
2. P = -2a? + 3ab— 7b?; Q = 5a — 3ab + 4b°.
a) Halimure P+ Q. 6) Hatignre P — Q.
3. Haitaute 3nauenne anredpandyeckoro BHpasKeHHA:
a) 4(2a — 5b) — 5(3a — 4b); a = =3, b = —303,
6) 5y(4:1:22— zy +y) — 2y(1022 + zy + 2,5y);
' 1
Bapuant 5
1. Yopocture:
a) (12z% — 7oy — 9°) — (5zy — 17y° + 9z2),
6) Tz(r —y) — 3y(z + y) — 2z(2z - 3y).
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2. YnopocTtuTe BHIpaskeEMe i HaWauTe €ro 3Hayenue:
a) 2(a+b) —b(2a —b) - b(b-1); b= -04, a = —0,3,
6) 3u(u? —3u —7) - 2u(u® + 2u — 4) — u{u? — 13u + 5);
2

u=—.

3

3. Pemmre ypaBmenua:

50 -3 -3
)=~ 3 =%

6) 6(4 ~3z) -5(3—x)—3(2z — 1) =88.

BapuauT 6
1. ¥opocrture:
a) (14a2 — 17ab — 8b2) — (17ab + 12a% — 4b?),
6) 4a(a + 2b) — 7b(2a — b) — 3a{2a — 3b).
2. Ynpocture BHpaxeEHe U HaliauTe ero sgavenue:

a) z(2¢ —2y) +z(2y —2) - 2(z —y?); £ = -0,1, y = 0,7,

6) 5v(20° —v+3) — 4u(v? — 20 +5) — 611(1)2 + %v - 4);
7
BT
3. Pemnte ypaBHeHHA:
3r—-4 x-95
a) 3 + y 2,
6) 7(1 + 6z) — 4(3z — 2) — 9(9z + 4) = 30.

P =

Bapuant 7
1. ¥opocrture:
a) 12u?(3u? — 3uv + v?) — 4u(9u® — 2u%v + 3ur?),
6) 24z(z — 2y) — 13y(y ~ 2z) — 11x(z — 2y).

2. YnpocTuTe BHIpaKeAMe U HAllAUTe €ero 3HaYeHue

1
W -3u+1)-2u(u® - 3ul+u)+ul -3 +u? u= 1§.
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3. Pemure ypasEeRM:

52 +3 2xr-—-3
- =1
) —3 3 :
r—2 2r-5 4dr-1
6) 5 + 1 + 20 =4 -1
BapuaHT 8

1. ¥Ynpocture:
a) 14p(p® - 4pq + 2pq®) — Tp*(2p* — 3¢ + 44%),
6) 15a(a — 2b) — 10b(a + 2b) — 5a(2a — 3b).
2. YnpocTuTe BHpaxXeRNe W HaWIUTEe ero 3HAYeHHe

1
v2 (2 +50—1) —3v(v® + 502 —v) + 20 + 1003 - 0?5 v = 35.

3. Pemmure ypapREeEna:

7r4+4 8z +6
3 o "5 Db
23:—3+3:—1+5a:+1=

) 4 20

6) 3—z

10. YMHOXeHMe U feneHne MHOroYneHoB

Bapuant 1

1. BunoneuTte nciicTeua:
a) (z+3)(z - 17), B) (49a%b® — 14ab?) : (Tab).
6) (12a — 6) : 3,
2. ¥YopocTure:
a) (3a+ b}{a — b+ 1),
6) (x+ 7)(z —2) + (2z* ~ 42?) : (-21?).

3. Pemmnre ypasrerue (z — 5}{(z —2) —(z + 1)(zx — 4) = 6.
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BapuanT 2

1. Beimonaure neficTeua:
a) (a+4)(a —5),
6) (25z — 10) : 5,
8) (24p%¢" - 36p*¢°) : (—6p%¢%).

2. Ynopocrure:
a) (4 —y)(z-2y-1),
6) (a—2)(a —3) + (Ta* — 21a?) : (—T7a?).

3. Pemure ypasaerue (z — 8)(z + 1) — (z + 3){z — 2) = 6.

N

BapuaxT 3
1. Bunonsure neiicTeuA:
a) (2z — 1)(3z — 2),
6) (14z® - 7z%) : (~Tz),
B) (z+ 1}(z% — z + 1) + (42° + 82?) : (—4x?).
2. YupocTuTe ¥ BHYMCJHTE:
(3a —2)(a® —a+1) — (6a® — 10a?) : (2a?); a = —6.
3. Pemnre ypapaenns:
a) 2z+3)Bz-2)—-(1-3z)(3-2x) =T,
(2 -1)(z+1) @Bz+1(=-2) _

-2.
2 3

6)

BapuanT 4

1. Bunonaute meiicTBuA:
a) (4a + 3)(1 — 2a),
6) (16a® — 12a) : (—4a),
B) (z+2)(z? — 2z +4) + (z* + 8z) : (~2).
2. YUpocTHTE M BHIYHCINUTE:
(2z — 1)(2% — 22 + 3) + (62° — 152%) : (—32%); z = 8.
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3. PemuTe ypaBaenNA:
a) 6z —1)(x+1)—(22+3)(3z - 2) = -3 +z,
Be-1)z+2) QRz+1l}z-1)
5 =

6) 3

2.

BapuanTt 5

1. Bunoauure meiicreus;
a) (3a +5)(7 — 4a),
6) (5y — 1)(y* —y +2),
) (18a3 — 12a% + 6a) : (—6a).

2. IlpeobpasyiiTe B MEOrQu/ieH CTAHAAPTHOLO BUIA:
a) (22 —z+1(z?+z+1),
6) (- -+ —P+y—1).

3. Pewure ypaBHeRMNA:

a) (5z + 2;(32 -1) (8z- 5;(50 +2) Y

6) (z—2)(z+3)—(z+a)z—-1)=6.

Bapuant 6
1. Bunmonaure meiicTBua:
a) (dz - 7){(2 — 3x),
6) (1 -2z)(5+z — x?),
B) (24z* — 1223 — 1822) : (—6z?).
2. IlpeoGpasyiiTe B MHOTOUNEH CTAHAaPTHOT'C BHIOA:
a) (a*+a?+ Da* —a? +1),
6) (a®+a®+al+a®+a’+a+1)(a-1).
3. PemuTe ypaBEEHENA:
2) (z—-2)Bz+5) (z+1)(5z —2) _
3 5
6) (z+1){x+5)—(z+2)(z—a)=05.

_.2,
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Bapuwant 7

1. Bunmosante geficrBus:
a) (42 — 7){(2a%2 —a - 3),
6) (18a2b% — 36a3b* + 48a*b®) : (—6a2h3).

2. llpeobGpa3yiiTe B MEOrQ4JIeE CTAEAAPTHOTO BUAA:
a) (a® —a+ 1)(a® +at + 1),
6) (2a —1){4a® +2a + 1),
B) (a — 3)(a —4)(a® — Ta — 12).

3. PemnTte ypapaenus:
a) (z —2)(6z + 1) _ (3z — 1)(z + 1) _

6 3
6) (z —a)(z + 2a) = (z + 4a)(x — 2a).

_5’

BapuanTt 8
1. Bunoarure peitcTBus:
a) (3u? = 5u+2)(u—1),
6) (7T5uv? — 45u305 + 15ute?) : (—15u?v?).
2. IlpeoGpasyiiTe B MEOroYseH CTAEAAPTHOrO BUAA!
a) (b6 + 6% + 1)(b1% — b8 + 1),
6) (1+2b)(1 —2b+ 4b%),
B) (b— 2)(b—3)(b® + 5b+6).
3. Pemure ypaBEeHMHS:
a) (z - 1);33: +1) (=+ 2)((;3::: -1) =5
6) (z +3a)(x —2a) — (¢ +a)(z —3a) =0.
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11. PasznoxeHne MHOrouneHa Ha MHOXUTENN

Bapuant 1
1. Pasnoxure Ha MHOKHTENIHN:
a) 2mf{a ~ b) — 3n(b — a),
6) 18ab® + 27a% — 45ab?,
B) a{z —y) + b(z —y) — c(y — z),
r) m{a —1) — 2n + 2an,
n) 32ac? + 15cz? — 10c® — 48az?.
2. Pemmure ypasrerue z2 — 5z = 0.

3.* Hoxaskute, uto 87 — 2'® nemurcs mna 14.

BapuanT 2

1. Pa3znoxure Ha MHOXKHUTEJIHN:
a) z?(b—1) —y(1-b),
6) 7a’b? + 14a’b - 28ab?,
B) b3 (a — 2) + 4a(2 — a) + 3(a — 2),
r) 4z’y — day’ -y + 7,
n) 56a® ~ 40ab + 63ac — 45bc.

2. Pemmurte ypapnerne x2 + 4z = 0.

3.* HNoxasxure, uyto 792 + 79 - 11 nemmrcsa Ha 30.

Bapuaut 3
1. Pasznoxkute HA MHOXMTEJH:
a) m(z —y) + nly — ),
6) 54a3b° — 424563 — 240407,
B) z7(a® — c) + t*(a® — ¢) — g(c — a?),
r) ab—ac+cd — bd,
1) 2ipg® — 28px? — 27¢% + 36qx>.
2. Pemmnre ypasaerue z2(x — 3) + 2z(3 — z)? = 0.
3.* Ilokasure, uro 313 - 299 — 313 menurca ma 7.
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BapuanT 4

1. Pa3aoxure HA MEOXKUTEJM:
a) a(x —5) —7(5 — z),
6) 24a3bic — 12a%b*c? + 6a%0°,
B) ab—ac+bd —cd — b+ ¢,
r) 23 + 227 — 2222 — 223,
n) 2ac + 6bc — dad — 12bd.

2. Pemure ypasuenue y(y — 5) — 3y(5 —y)? = 0.

3.* Iokaxute, uro 8° + 2! nemurca ma 17.

BapuanT 5
1. Pa3znoskute Ha MHOXUTEJIH:
a) 8a3(2z — y)? — 12a?(y — 2z)3,
6) 10ab — 3ac + 2a? — 15bc,
B) —6ay + 9y? + 8z — 122%y.
2. Iokaxure, uro 3"T2 — 27+2 4 3" _ 2? penurcsa ma 10.
3.* Pemure ypasmerue z° + 7z + 12 = 0.

4. Hoxamxmure, uto ab — ba nenurca 54 9.

Bapuaut 6
1. Pa3noxxurte Ha MEOKHTENU:
a) 27¢%(2a — b)% — 1822 (b — 2a)?,
6) 12a® — 6bc + 9ac — 8ab,
B) —12a%p + 15p° + 8a* — 10a?p?.
2. Hokamxure, uro 7T**2 — 372 L 7 _ 3" nesmres ma 10.
3. Pemmre ypasuenue z2 + 3z — 10 = 0.

4. Ioraxxure, uto abc — cha meaurcs ma 99.



40 7-a K. CAMOCTOATENBHBIE PABOTHI

BapuanT 7

1. Paszmoxure HA MHOXHTEIIH:

a) sz +z—y)+yly—z-2)+(z—y+2)

6) 16z%y® + 122%y* — 20282 — 152544,

B) g™ — g™ 4z - 1.
2. HaitguTe unc/ieEHOE 3HaYeHUe BHIpAXXeHUA

a® —ab—2a +2b npu a = 0,35 u b=0,15.

3. Hokaxmure, 4TO abc + bea + cab menmurca Ba 3 u 37.

4. Pemure ypaemenue ax — t = a’ — 4a + 3.

BapuanT 8

1. Paznoxkure Ha MHOXUTEIU:

a) 2z(5z — 2) — zy(5z — 2) + v*(2 — 5z),

6) 5b2c3 — 2bck — 5ck? + 2k3,

B) ¢t 4y —yF — 1.
2. Haiiaure yuciennoe 3HayeHne BREPAXKEHUA

ab+ 5b—2a—10 npu a = 0,45 u b = 0,25.

3. Hoxaxkure, uro mn + 2m — 3n — 4YeTHOE UUCIIO.

4. Pemure ypasuerne by +y = b +3b + 2.

12. ®opmynu a® — b? n (a £ b)?

Bapuant 1
1. Pa3osxuTe Ha MEOXKHUTEJN:
a) 9a® — 16, B) —4 — 4a — a?,
6) x° — 8azx + 1642, r) (a + 2b)? — (3a — b).

2. Pemure ypasresue (x —2)2 — (z — 1} {(z + 1) = 0.
3. Bruucaure 87° — 174 - 67 + 67°.
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BapuaHnT 2
1. Paznoxure HA MHOXHTEJIH:
a) 25 — 1622, B) —16a2 + 8a — 1,
6) 922 + 6z + 1, r) (a — 3b)% — (a + 2b)%.

2. Pemure ypapmesne (z +3)2 +(2-z)(2+1z) =0.
3. Buuwncanre 2022 — 542 + 256 - 352.

BapuanT 3
1. Pa3noxuTe HA MHOXKUTEJIHN:
a) 25a% — (a + b)?, B) —z* — 2nz? — n?,
6) at + 2a%b + b?, r) 16(z - y)? — 25(z + y)°.
2. Pemure ypasrenne (3z —1)? —8(x +1)? = (z +2)(z — 2).
2 _ 172
3. Briuucaure H
BapwanT 4
1. Pasnoxure Ha MEOXUTEIN:
a) 4% — (3z — 2y)?, B) —9¢? 4 12¢d® — 4d*,
6) z* — 26°z°% + b2, r) 49(2m - 3n)% — 9(m + n)2.
2. Pemmnre ypasmenue (22 +1)2 —3(z —5)° = (z + 3)(z - 3).
1062 — 121

3. Bruucaute 1907 — 64"
Bapwant 5
1. Pasnoxure HA MEOKUTEIIN:
a) 25m? + 30mn + 9n?, 6) y% - 10y 4 25 — 4m2.
2. Hoxaxure, uto (ab — 1) + (a + b)? = (a® + 1)(¥% + 1).
3. Yupocture (a + 2b)(a — 2b)(a? + 45?).

4. IlokaxuTe, UTO IPH BCAKOM HATYPAJIBLHOM N BHPaKeEHe
(n? +3n + 1)2 — 1 gesmrca Ges ocTaTka Ba 24.

5. Brruncanre (x+y)?+2z+2y+ 1 opu z = 3,74, y = 1,26.
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BapuauTt 6
1. Paznoxure Ha MHOXKWTENN:
a) 9a® + 48ab + 64b%, 6) z + 8z + 16 — 9a’.
2. Hokaxwure, uro (1 —m)(1 —m?) +m(m+1) =m? + 1.
3. Yopocture (z — 3y)(z + 3y)(x? + 9%).

4. Hoxkaxurte, UTO KBAaAPAT BCAKOTO HEUYETHOTO YHCJA,
yMeHBIIeHBLI Ha e MEMNY, DEeauTca Ha 8.

5. Bruuncanre (a+ b)? +4a+4b+4 npu a = 5,37, b= 2,63.

BapvanT 7
1. Hoxaxnute, uto (a+b+c)? = a® +b% + ¢ + 2ab+ 2ac+ 2be.
2. PaznoxuTe HA MHOMKUTEIIMN:
a) a? — b% — ¢* + 20,
6) a’b+ b’c+ ac® — ab® — bc? — a2e.
3. Pemmnte ypaBEenue :
(3+2)2+(5—-22)(5+2z) —3(5—27%) = 1.

4. HekoTopoe HATYpalbHOE YKUCJIO UpU KeJeHUU Ha 5 DaeT
B OCTaTKe 1, a Apyroe 4ucio OpH ACJHCHHHM HA O ITAET
B octaTtke 2. JlokaxuTe, 4YTO CyMMa KBaADPATOB 3THX
yyces OJeAUTcsA Ha O.

5. HoxkaxuTe, YyTO MHOIOUJIEH
3a® + 3b% + 3¢ — 2ab — 2ac — 2be

IPpHNHIMAaET HCOTDUIOATEJILHBIE 3HAYCHUA OPX JOORIX YH-
CJICHHEIX 3HAYCHUAX BXOOAIIHNUX B HETO 6YI{B

BapuanT 8
1. Hoxkamure, uro (x+y—2)% = 22 +y° +22 + 22y — 212 2y2.
2. PaznmoxuTe Ha MHOXUTEIN:
a) (z+3y)? — y? + 22y — 72,
6) a? + bt + 2a3b + 2a%b% + 2ab°.
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3.

4.

Pemure ypasrerue
—-62+m)(2-m)+(B5-m)? -—m(Tm—1)=0.
HarypasabHEOe uncmo npu neneEun Ha 11 maer B ocTat-

ke 4. [lokaxure, uTo ero KBaApaT Opu JdejeHum Ha 11
JaeT B OCTAaTKe H.

JlokamuTe, YTO MHOMOYJIEH

222 + 2y + 1322 — 2wy + 42 — 6y2
OPHAENMaeT HEOTPUUATEAbHOE 3HaYeHNe IPpH MOOBIX YH-
CJIeHHLIX 3HAYEHMAX BXOIAIIMX B HETO OYKB.

13. dopmynul a® £+ b u (a £ b)3
Bapuant 1

1. Paznoxute HEa MEOxHTe N 27 — 3.

2. Bumonaure meitcteua (z + 5)(z? — 5z + 25) — 125.

3. Buuncaure a? + 8 + 6a(a + 2) npu a = 3.

4. Boumcanre: (27,3% +16,7%) : (27,32 — 27,3 - 16,7 + 16,7%).

5. Pasnoxute Ha MHOXKHTeIH!

aynt—nd~n+1, 6) ax + 2% + ay — y*

6. Ilpoussenerne AByX NMOCJIEAOBATENBLHBIX HATYPAILHBIX
yuceJ Ha 38 MeHbIIe MPOW3BENEHUA CIACLYIOMHX IBYX
HOCJIeA0BATENbLALIX HATYDPAAbHHX yncen. Hafinure stu
YHCA.

BapuanT 2

1. Pasnoxute ma mEOkMTEeAN 125 + 0.

2. Bumnonmute peiicteua (z — 4)(z? + 4z + 16) + 64.

3. Buuncaure m® — 64 — 12m(m — 4) mpu m = 0.

4. Buuncaure: (25,83 4+ 19,23) : (25,82 — 25,8 - 19,2 + 19,22).

3. Pasnoxnre Ha MHOMUTEN:

a)a*+a%—a—1, 6) 2 + my — y°> — ma.
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6.

HOK&J’KHTG, YUTO €CNMH K OPONU3BCICHUIO ABYX HOCHENOBaA~
TEJAbBHEX OCJbIX YHCET HpHﬁaBHTL ponbmee K3 HHUX, TO
OONYYNTCA KBadpar foapmero yucia.

Bapuant 3

1.
2.

Pasnoxure ma MEO)uUTeMn 1623 + 5433,

Hailinure 35auUeHNe BHPaXeHNA
1
mm+2)(m—-2)—(m—-3)(m?>+3m+9) mpum= i

Pasnoxure 5a MEOEATe U 2Ta c — 27a%be + 9ab®e — bde.
713 + 493

B P ——— — 7149,
BIYHCJNTE 120 7 9

Pa3JIO}KHTe Ha MHOXKHTEJIH:
a) 33 -3 4522 — 5%,  6) mi4+ni42mnt2m+2n+1.

Hokaxkure, 4T0 pasHOCTH KBAAPATOB IABYX IOCJIENOBA-
TENbHHX HATYPAJBHLIX YHUCEJ eCTh YMCJOC HeYeTHOe.

BapuanT 4

1.
2.

Paanoxure 5a MEOxuTean 25003 — 3203,

Haiimure 3Hauenne BEIpakeHENA

(k+ 4)(k? — 4k + 16) — k(k — 3)(k +3) mpn k = =

§.
Pa3znoxute Ha MEONKATeNN £07 + 9xlyz + 2Ty’ 2 + 2Ty 2.
67° + 52°
B ¢ ————— — 6752,
BIYUCJINTE 119
. Pasznoxure HA MHOKUTENN:

a) 5a® +5b% —3a®+3b°,  ©) #’+4y° —dry—4z+8y+4.

HokaxuTe, 4TO pPa3’HOCTh KBAAPATOB ABYX MOCJEROBa-
TeJLHLX HEUYETHHIX HATYPAJIbHEX YHCEeJ PaBHA YABOEH-
HOB CYMMe€ 3THX YHCEJ.
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BapuanT 5
1. Pasnosxkure sa MEO)KUTEIN:
a) 64+ (3c— 1)3,
6) a% — 25a% + 10a — 1,
B) _9$3myn + 12x5my3n _ 21$6my2n.
2. Pemmre ypasrerue —7z% + (32— 4)2-2(4+z)(z—4) = 0.
3. Kakoe uucno rano npudaBnTh ¥ MHOTOUWIEHY
922 + 30z — 3, yTOGH MOMYUNMTH KBAAPAT AByUJIeHA?
532 + 222 — 472 — 162
652 —2-65-59 + 592"
5. IlokaxmuTe, 4TO CymMMa KyGOB Tpex mOCJIeA0BATENLHHX
OeJLIX YUCeNn OeJUTCA Ha 3.

4. Brluucaure:

BapuanT 6
1. Pasznoxure Ha MHOMKHTEAM:
a) 125 — (2¢ +1)3,
6) m® —36m? + 12m — 1,
8) 10a*"6’™ + 20a275™ ~ 15a3"b4™,
2. Pemure ypasmerne —(3z—1)2+2(5+z)(z—5)+7z% = 3.

3. Kakoe umncmao Hago npuGaBUTL K MEOTOYJIEHY
9z2 — 60z — 2, uTOGH DOMYUMTDL KBaApAT ABYdUacHA?
1092 —2-109 - 61 + 612
792 + 732 — 492 — 552
5. Ilokaxute, uTo CyMMa e MHUOH C KBaAPAaTaMH TPEX MO-
CJIe IOBATEAbHEX YKCEJ JeUTCA Ha 3.

4. Briuucaure:

Bapuant 7
1. Pa3noxure HAa MHOKHUTEIHN:
a) a® + %z — 3az + 9z + 27,
6) (a+8)° - (a—b)* - 25,

B) 7z2M12 — 14. gm+2 4 742,
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. Briuncanre: (

. Brruucanre: (

. Hoxaxure, yro opu n0HOM HATYPAIbHOM N

n? + 3n3 — n? — 3n memurcsa ma 6.

. HarypanbHOe umcio npu meneHum HA 5 HaeT B OCTAT-

ke 4. Jloka:kure, uTo cyMMa Ky0Ga 3TOr0 4UCaa M €ro
KBaIpaTa OEJIATCA HA J.

. IlokaxkuTe, 4TO MEOTOUJICH

(22 — 2y + ¥?)° + (2% + zy + )3
HPHHHMaeT HeOTpHHaTeHbHO@ 3HaJdYeHue ]]pH -TII'OGI::IX qH-
CJHIEHHBIX 3HAYCHUAX BXOIJAIIUX B Hero 6yKB

3 3
% _97. 83) . (357 — 287).

Bapuaur 8
1. PassoxuTe Ha MEOKUTEIH:

a) #® ~ 8+ (z+2)® — 2, 6) (a+ )%+ (a — b)° — 3a.

. Hoxamute, uTo npu m060M HATYPAJALHOM 7

3nt2 _ 9nt2 L 3" _ 9" pesurcs ma 10.

. HerkoTopoe HaTypasbHOE YHMCIIO TP OejeHUN HA & AaeT

B OCTaTKe 1, a Apyroe 4uciao OpM OeJeHWHM Ha 5 maeT
B ocratke 2. JlokaxuTe, 4TO CYMMa KBAADATOB DTHUX
YUCeJ OeAUTCA Ha 5.

. IlokaskuTe, uro MEorouwnen 2 — 2x + 2y + 8y + 9 mpunu-

Ma€eT HEOTPHIOATCALHOC 3HAYECHHE IpHN A0OEIX YMCICH-
HBIX FHAYCHHAX BXOIAININX B HETO 6yKB.

3 3
% —84. 66) . (122 — 62).

14. AnreBpanueckas gpobb.

CokpauwjeHne apobei

Bapuanr 1

1. Cokparure gpo0b:

2) 2802 5) 15a — 156 ) 4a + 4b
21a’ % Y oaton
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2. YuopocTtuTte BHpaskeHNe U HaliANTe €ro YUCAOBOE 3HaUe-

HHE!:
4a? — v?
» foa—gy °= B b="L
a® — 6ab + 9b?
6 : = —
) T a=1,15% 5

2 -3z +2

3. C o0hb:
OKpaTuTe Ipobh 1

BapuanT 2
1. Cokparure npobs:

3222 24z — 12y Tz — Ty
— 6) ——~ _
3) 1825° ) 7% M o1y
2. YupocTuTe BHIpakenue U HAAUTE €ro 4McIOBOe 3HaYE-
HHE:
12z + 4y
5 = 11 = _13
a) 9z2 — o2 x y
4 2 _ .2
6) — i ; r=-2, y=4.
y? — dzy + 4z
2
- —4r+3
3. C bb: ——m————.
OKpaTHuTe Apobn g v
BapuanT 3
1. CoxpaTuTe Opo6s:
a) 30a? — 306° 5) 4a? — 12ab + 9b?
20g + 20b ’ 4a2 — 9b2
2. YuopocTuTe BHpajkeAde U HAMOUTE ero UUCIOBOE 3HAE-
HHe:
32% — 6 3y?
a) BT 5 =3, y=-5,

6x2 — 6y2 '
dax —ay + 3bx — by g =-31,7, b=-2509,
a:c——3ay+ba:-3by; z=-1, y=-2
2 - 5546
72 -4z + 4

6)

3. CokparuTe Apo6EL:
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BapuauT 4
1. Cokpature apobn:
12z + 12y 2522 — 9y?
a) 55 —an 3> ) .
36z2 — 3642 2512 — 30xy + 92
2. YuopocTuTe BHpakeHNe M HaliauTe €ro YMCI0BOE 3HAYE-
HUE:

2) 146 — 146
21a? — 42ab + 218*°
2ur +3vz — 2uy ~ vy ¢ =-31,8, y=-478,

) 2uz — 2uy — vz + 3wy’ u= -3, v=—1.
2+ 7z +6

a=-=5 b=-7,

3. Cokpature apobe:

Bapuant 5

1. Cokparure npodn:

1622 — 8z + 1 ¥ —z? +4y +4

, B)

8 -1z y_+2
5) 64a? — 16H°
4a? — 4ab + b?’

2. CokpaTtuTre apo0b M BaliMUTE ee 3HAYCHHME ODH 33, NaHHELIX
3HaYeHnAX GyKs:
ez +ay— bz — by a=—614, b=118,
a) ;

ar —ay — bx + by T = -3, y=-3,
ab—b—ac+c
a’—3a2+3a—-1"
23— 222 +42 -3

0) a =2, b=1999, ¢ = 2000.

3. Coxpature apobn:

2 —Tz +6
Bapuanr 6
1. CokpaTure apodn:
2) 1+ 10z + 2522 5) 2?2 — 42~ 10z + 25
2552 —1 T+y—-5

5) 144 — a%p®
a?b? + 24ab + 144°
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2. CoxpaTuTe Opo6b M HaliguTe ee 3HAMEHNe NIDH 33, A3HEBIX
3HAYEHHAX OYKB:

ac—bc+ad-bd x=-1179, y=234,6,

a) ac+bc+ad+bd’ a=-T, b= -3,
_ 2 _ .3
g) 13T FIT TS 1099, b= 2000, 7 = 2.
ar—a+br—b
2 —9c+8

3. Cokparure Apobsn: g Yy P

BapwanT 7

1. Cokparnre apodn:
144a? — 25b° . 2 — Tz + 12
2562 — 120ab + 14402’ ) 72 —6x+9 "
2. CokpaTruTe ApoGhL N HAOUTE €€ 3HAUEHHME OPU 33 XAHHKIX
3EadeHENAX OYKB:
a+ b+ a® - b?

a—b+a?—2ab+ b2’

3. Cokparure npobe:

a)

a=-135, b= ~115.

a?—a-20 3 — 322+ 52— 6
a) = . 5 6) 2
at—4da-5 ¢+ 5r—14
BapuanT 8
1. Cokparure npodn:
2) 922 + 902y + 22512 5) 22 +6x+9
225y2 — 9z2 7 2+ 8z +15

2. CokpaTuTe gpo6b u HaliguTe ee 3HAYEHHE IPH 32 JaAHHBIX
3navyeHuax OVKB:
v—u+v?—u?
v+u+v2+ 2vu + u?’
3. CoxpaTute npo6H!
b —8b+7 5) 2 -7z - 18
b2 — 26— 35’ 234+ 5z2 +Tx + 2

v=—2b, u=—33.

a)




50 7-a KN. CAMOCTOATEALHLIE PABOTHI

15. CnoxeHue wn BbluMTaHMe anrebpanueckux

Apobeii
Bapuaut 1
1. Bunonsure yka3aHHBIEe TeMCTBUA:
a) 1 1 ) 7 5
a 2a’ ®/ 323 2a-2b
) b + b
18a  24a’
2. [IpousBeauTe cAOKEHNE WIH BEUMTAHME npobeii:
2) T 2 ) atl 4 492
2 -4 x+4+2 s _ar a+5
) 1 + 1
2 —6zx+9 z2-9°
-5
3. Pemure ypapaenue: z ; 3_2 5 = 2.

BapuanT 2

1. BrimonanTe yka3aHHEHE AeiicTBUA:

2 3

2) ) 9 6
b2 B Sty Ta-Ty
5) a 48
146 210’
2. Ilpon3ssenure CNOXKEHNE WM BHUYNTAHEKE Apobeii:
a) 3 _ U B) b-1 4 5
3—y y:-9 16 — b2 b+4
2 3
6) 22—2z+1 22-1
7 -4
3. Pemnre ypasrenne: m; -z 3 = 2.
BapuanT 3
1. BrmmonenTe yKasaHHBIE AelCTBUA:
) & _ @ 5) 3 2
320  48b’

)

122 152 °
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15. Cnoxenne u BuunTaHne anreGpanueckux Apoben

2. IlpouspenuTe cioXeAne WAN BHIYUTAHME Apodeii:

a)5$_7—3$_2 ) s +.1_.|.E
2 -4 2-z' c+8 ¢ 8
6) 2b—1 3b-2
81—b2 b2+ 18b+81°
1 1
3. Pemnre ypaBHeHMe: 22 5+ + 32 ,;- = 2.
BapwanT 4
1. BunonanTte yka3aHane HeficTBUA:
a b B b 5) 5 _ 3
34a 5la’ 12a — 126 16a — 16b°
)3 _Tu=2
4y 213427
2. IIpousBenure crnoxenue wiIN BEIYUTAHUE ApoLeii:
2—3y 5-—-12 Y y 2
- : — o+ =
a)y2—9 3—y B)y-+-3 3 vy
6) 53z 3 2~z
64—z2 z2-16z+64’
8t—-3 3z+1
3. P : - =2
eluTe YpaBHEHHE 7 0
BapuanT 5
1. Brinonsure ykasaHHbIe DeHCTBUA:
2) P+l 2 5) 4 2 z+42
a(b—1) ab-1) z2—-25 z+5 5-gx
3 _ 1 2 _ 4
6) T oz 2,
923 1222
2. IIpouzBemuTe CJOXEHVE MAM BLIYMTAHUME ApOOeii:
2) a? _a+x z?
a’?~z? a-z x?-—a?’
2 1

0 - .
) a?—4a+3 a2—-5a+4

:1:2-5.7:+4+:1:2+4$+3 _

3. Pe ¢ ypaBHEeHue: 1.
IIATE YPaBHEHUE ) 11
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BapuanT 6

1. Bunonante ykazanebie aeficTBUA:
z? _ 4
y(x-2) ylz-2)
22°+1 2-3a
25a3 15a2
3 5 2y—95
8 ety 2t 4y—y2'
2. IlpousBeanre CHOKEHNE UM BHUUTAEKE Apobeil:
202
a) ygm'*l.?gyz‘*'yf_x’
1 2
b2—6b+5 bH2—-3b+2
3. Pemure ypapnenue:

22+ 5x+4+4 2xP—4z 42 _

a)

6)

+ 3,

6)

—1.
r+1 z—1
Bapwant 7
1. BrmosHATe yKa3aHHEE AEHCTBHA:
a) a-3 + 3
4a2 = 20’
8z da
6) + — ,
ar +ay T+ TY
4—g 3 a+4

) - lata® Brletd B-a
2. I[IpousBenuTe CACKEHNE MAM BHYNTaHUe Ipobeii:
u+4 u-+ 3
u? —5u+6 —8+6u—u?’
3. Pemnrte ypaBHeHHE:
3 +22 432 -5 m3—a:2—14$+8_
z—1 B z—4 -

1.
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BapwauT 8
1. BeinonauTe ykasamHEIe AeHCTBUA:
b+ 8 2
) 7 T3
4a 5b
6) b2 —be ab—ac’
3b+2 6 3b-2

D s+l B-1 RBil
2. IlpoussenuTe cinokeBMe UM BRIYMTAEME APODeii:
v+ 5 v+3
2+T0-02 22 -9 +20°
3. Pemnrte ypaprenne:
B +32 e +5 2222 —x—6
z+1 - z—3

= 1.

16. YmHoxXeHune n peneHune anrebpanueckmnx

apobei
BapwanT 1
1. Bunonsaute yMHOXKEHNE UM OeJIeHNE:
) 52 4y B)a2—ab_3a—3b
Ty 15z’ b2 +ab 6(a+b)
17a  34a
) o
2. BumoansuTte ykazansne aeicTus:
g L. b 2 y B sy
3 a2 b2’ 24zy 72 - 102+ 25
6) a® — 2ab + b? a? b2
18 7 S
1
T+ -

3. YopocTure: ‘?—

L - -
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BapuanT 2

1. BrnosanTe yYMEOXKEHUE HAN JejieHUe:
12 15z 5) (z—y) yz+y
50 8 ' 2+ zy 4o —4y
lla 22a
1267 9’
2. Bunoaeute ykasagHHe AclficTBUA:

ry = 12y 22+ 2zy+y?  3b
)Tﬁ?_’ 5) 943 22—y

34 17
z2—4dr+4 22-4
5_ 92

b

3. ¥Yopocrure: -
5+ b

a)

6)

BapuanT 3

l. Bunoaanre yMHEOMXeHNE NI AejeHHUE:

2) 3y 22 36y’
x? — 49° - z? — dzy + 4y?
2ry 4y

9 4 _4“4'02
B) 2utv: 2

?

2. Bunoneure yka3amHEEE AeACTBHA:

a? bz. b
U—v u3'v
3u  ul—uv’
z2 — 9y? a? — 16b?
B) T sab+ 1602 Sy—o

3
2.’3“;

6)

3. Yopocture: .
-+ 4z
T
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95

BapuauT 4
1. Bunonaure yMHO:KeHEHE WIN deJleHNE:
3¢ 5ab 45b 3zt 3
) % o Ta B) Jpr  (6297)
6) z? - y? ) 22 — 2zy + 3°
5x2 25z ’

2. BrmoamruTe yka3zaHHLIE AelicTBHA:

g (LY

32 \ 2z 92
6) 36ud o’ +b°
a?b+ b s

u? — 4? z2 — 2542
72+ 10zy + 2592 2w —u

5_ 3y°

3. ¥Yopocture: Y 5

3y — —
32

B)

BapuanTt 5
1. Buinonnure yMEOXeHEHEe WK HefeHUE:
a?h®  atb?
a) —=  —,
16¢* ~ 80c®
6) 402 124  24°
2a — b 40?2 — b® " 6a2 — 3ab’
2. BrimomEuTe yka3aHHEIe AEHCTBUA:
3z — 922 1-9z2 A +3c+2 -1

a) 2 +9+6z 22-9° )62+70+12'02—9'

3. Yupocture:
1 1
+
a) E3E-TTY,
$+y_$—y
2ab—~3b—10a + 15 a? - 16
2ab — 8b -2

6)
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Bapuat.w 6
1. Brunooneure yMEOXEEHE UK JeJIeHUE:
2) ﬁ:ﬂ 5) a*h®  a® - b  3a+3b
18¢% * 54cB’ a® —a%b  6ab® ab

2. Bruimoneure ykazaEHHE neiicTBHA:
2) By +y2+16 16 —y?

1542 +3y 2542 -1’
d?+5d+4 d°—16
d2+5d+6" d2—4°
3. Yuopocrture:

6)

1 1
2) t—1 z+1 6) 3ry+6y —bz—10 «* -4
1 1> Tzy — 14y 9y2 — 25°
+
z+1 z-1

Bapuant 7
1. BunoaEure yMHOKCHME UK HENEHENE:
2) 32a8p° ' 55a%c8 . 27¢
45¢10  24b* 22450’
6) -z _ 2242z + 1 3zr—3
20+2  z2+4z "z -16
2. BrimonEuTe yKa3zaHHELHIe JeiicTBUS:
2) w?+10u+24 u®—16
u? +8u+15 " u?2— 25
35ab ~ 5b+ 14a — 2 1 — 49a?
) 3a+6—ab—-20 ~ B2-9
3. Yupocrure:

_2__ z—2
a) T ?—z
3 x+3°
r 22—z
2+ (3-a)?+(2-3a)x —2a 64 — 2

6 22+ 9z +8 224+ (2—a)z—2a
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BapuanT 8
1. BrimoJIHHTE YMEOXEBHE UK JCTIERUE:
2) 51ab2® 40zy®  21y°
56y11  9a%  85arxl0’
6) v2+4v+4. v 4o : v? + v
2042 v2—6v+9 6v—18
2. BermonanTe yka3aBEHHE AeHCTBHA:
2) v —11v+30 v?—36 5) bry -5y +6c—5 y?-1
v2—9u+20 "v2-16’ S5y -5zy+2—2x 22-1
3. ¥Yopocrure:
1 + 4~z
a) = 1 z2—x
2 z+2°
r—1 z2-1z
224+ 6x -7 2’ +(a—2)-z—-2a

B +(a—3)z2+(2-3a)r+2a 49 — z2

6)

17. CosmecTHble geficTBusA
Haf anrebpavueckumun apobamu

Bapuant 1
1. ¥npocTuTe BHIpaKeHH:

2 (E_g).Sab 6 (B4, Sa=3) 10ab
b a/ a+d’ 5a 56 76 + 8a?’

2. Brimonaure neiicTBuA:

a—y b—y\ 1
a) (a—b—a+b)'a2—bz’

6)( r b5z _ 922 — 3z
24 dxr+2) 1—dx+4x%

—1)2 - -
3. Pemure ypaprenue: (22 5 1 + (2 1)3($ 2) = 22,
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BapuanT 2

1. ¥upoCTUuTE BHIPAMKCHUA:

T y\ ozy Ta — 3b 2a—7b_ 4ab
3) (y :c) m—y’ﬁ)( 2a 2 2a% — 3b2°

2. Brimonrure aeficTsua:

a) a—2_a+2 _ 1
a+2 a-2/ a2-4"

6) (2 _ %\, 4 +4°
2+3y 3y-2/ 92 -12y+4
1)? 1)(x + 2
3. Pemute ypasHeHue: (217;- ) + (= + )3(3: ) = z2,
Bapuant 3
1. ¥YopocTHTe BEIpAXKeHNA:
x zy T — 3z
3) (S—);—;) ©18xz
z? x? z? — 10z + 25
6) + . 5 .
S5—z H+4+=zx 10z

2. Brinoaaute meiicTemA:

) (;lﬂ):(l_fi),

5) 1 6 N 9y )(E__E.l.g)
cy+y? xi+zy 422y \y? oy z/

3. Pemure ypaBrenue:
(x-3)(z—4) (1-3z)? 50 —z%)
15 o 6

BapuanT 4

1. ¥YopocTuTe BHpaXReHN:

a b\ a+2b
2) (zb‘a)-m’
42° + dzy + ° 2z 2z
6) 8x2 .(y—2m_y+2w)'
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2. Brinonnure neficTBHA:

) (720 [ 25).

o (o, 10, %\ (5 2.1
a—3 a—3+a2—3a ‘\a?2 a 5/

3. Pemnre ypaBHeHUE:!
(x+ 3}z +4) B 5(1 — z?) {1+ 3x)?
15 6 10

BapwauTt 5

1. ¥YuopocTure BhIpaxkeEu:
a) a+zx 2z T—a
r—a/ a2+ z?’

6) $—2+ 9:::2-36
3r+6 6 3:c

2. anomm're necTBHA:
a) a2 +9 1 2
a —
a+3 -3
z(z — 3)
) (;c3+3cc2+3:c+1 * 1+2$+:c2) 8

9 2 4 3—=x
r—1 z2—-2x+4+1/"

3. Pemute ypaerenue:
1-7z\° 1-7a\ (2217 2¢ — 177
-9 . + =0.
4 4 4 4

BapwanT 6

1. ¥npocTuTe BHpaKEeHU:

2 b— b2 + 2
M( v, y) +y’
y+b y b+y

T v? w— 3v 3u? — Jv?
6) + 55—+ . .
2u+2v ut-—wv 2v — 2y 2v
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2. Bunonsure nefictua:

2 (3979 (L, 2
3+26) \26 3-2b)°

6) (a—3+ 4 af{a + 3) + 1
a+1 a2+2a+1 1-3a+3a2—a3  a?2-2a+1/

3. Pemure ypaBHeHue:
19 — 52\ 19-5c\ (3x-5 3z - 5\°
-9 . + =0.
5 5 5 5

Bapuant 7

1. YupocTuTe BHpaKeHU:

a) (40,2—1)-( 1 L 1),

2a—1 2a+1

22— Tz+1 1 4 —z?
6) 3 + 5 — : .
2341 z+(z-12 z+1 r+1

2. BruinoneuTe neiicreus:
2) a® - a?-9  3d°+8la® (@ —9)
a2 —6a+9 a3+ 3a? a? ' ’

5) 2z (2 2 (:c+3a . 3a)) T
r—3a \3z x+3a 3z r—23a

3. Pemmre ypaBHEHNME:
2 —z 42 2_2 2 -z 42 ? —7+18 N
2 2 3

(m2—x+18)2
+(—%—) =0

1. ¥YopocTnTe BHpaXeHUA:

11 1\ ..,
3) (2b+1"3b ':i)'(ﬁb +3b),

9-y° y-2 1 +y2+3y)_ y
y—2 \(y+2P-2y y-2 3-8/ y+3

BapuanT 8
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2. Bunonaute aeficreua:
a? 8a2 — 32 a® — 8a?
a) . +
a’*+4a+4 a®-20% a
1 (4 -zy\’ + + z
r\ T+y (z-y)* ay-y T+y
3. Pemnte ypaBreHne:
(:c2+:1:+8)2_2:1:2+:1:+8 $2+3z+7+

: (a® — 4),

4 4 )

N (_:i_ﬂ)zo

18. [MpamoyronbHaa cuctema KOOPAWHAT.
PyHkunn. Pyukuuna y = kx

Bapuant 1

1. Ha koopamHaTHO! nmmockocTH mocTpoiite orpesok AB,
ecntn A (—5;6), B (1;—-2). Kaxue xoopAMHATH HMeeT
cepemuraa M orpeska AB?

2. ABCD — ppamoyronpeuk. AB =2, BC =4, AO = 0D.
Y KaKUTe KOOPDAWHATH BEPIIMH NPAMOYToibHMKa. CM.
puc. 1.

3. Ha puc. 2 usobpaxer rpag¢uk dyurknuu y = f(z). Hec-
0OAb3ydA BTOT rpa¢uk: a) HAMAMTE pemeEds ypPaBHeHUA

f(x) = 0; 6) mairaure f(0) u f(2).

Yi Y

B 3
A \[ | A

[ %)
[=]
[ ¥%]
=Y

[
<
]
=Y

Punc. 1. Puc. 2.
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4. f(x) = 2° — 3z. Brruucanre f(—2) u f (%)

3
5. IlocTpoiitre rpadux ¢dyskoum y = ——x. Jlexur nm Ha

aTOM rpatdure Touka M (—24; 36)7

6. Ilpamaa C'D opoxoaur uyepes HAUANO KOOPAMHEAT U TOY-

ky D (3;1). 'padpurom kakoil GpYHKONM ABIAECTCA DTa
npaMan’

BapwanT 2

1.

Ha koopmusaTHOl nnockocTu noctpoiite orpeszok CD,
rae C (—4;3), D (2;-1). Kakue KOOpAMHATE NMeET ce-
pemuna P orpeska CD?

. ABCD — mpsamoyronsuk. AB =2, BC =4, BO = 0C.

Hajinute Bepuman npamoyroasauka. CM. puc. 3.

7 | vh

)
wY
=y

-2 0 2 4

Puc. 3. Puc. 4.

. Ha puc. 4 usobpaxer rpadux dyskoun y = f(r). Uc-

IONb3YA BTOT IPaduK, HAXAMTE: a) PelleHre YPABHEHUA

flz) = 0;6) £(0) m £(1).

f(z) = —22% + 3z. Boruncaure f(—1) u f (%)

4
Moctpoiite rpapuk dyaxoun y = —x. JlekuT au Ha BTOM
rpaduke Touka M (—33;44)7?
ITpamas AC npoxoauT yepe3 Ba4Yasio KOOPAMEAT M TOY-

ky C (—1;4). 'paduroM Kakoii ¢pyHKIUM SBASETCA DTA
apaManA?
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Bapuant 3

1. Ha xoopaurarsoii nmockocTu moctpoiite orpesok ADB,
ecmu A (—2;3) u cepenuna orpeska M (1;1).

2. B OpAMOYTrOMBHYIO CHCTEMY KOODAMHAT HOMELIEH PaB-
HOCTOpOHAMH Tpeyroawamk ABC (cMm. puc.5). AB=4.
Hatigute koopauHatel Bepuue B u C TpeyrojnHU-
ka ABC.

YA 7

’ \ 1omft0)
/ \ /
0
A
\ 11/
C \ /

Puc. 5. Puc. 6.

=y
=
Ry

2_4
3. flz)= a;+ 5 Haitpure f(a).

4. Ha puc. 6 usobpaxern rpa¢ux ¢pyskuuu f(z). Hcmons-
3yA 2TOT rpa¢uk, pemnte ypasaeaue f(z) = 0 u ompe-
meaute 33K uncen f(—4), f(—~0,5) u f(27,3).

222 + 4z

5. [locTpoiite rpa¢uk GyEKIHN y = 212

BapuauT 4

1. Ha koopAMAATHON DAOCKOCTH HOCTpOiTE OTpe3ok MN,
eciu N(4;—2) u cepemura orpeska K (1;1).

2. B npaMoyroapHyo CcHCTEMY KOODAHHAT IOMENEH KBa-
apat ABCD (cm. puc. 7). BD = 8. Haliaure koopauna-
TEI BEPIIUHE KBAIPATA.
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YA

D 7N
NZGE s an

Puc. 7. Puc. 8.

z3 —27
3. ==\
fe) a?+3a+9
4. Ha puc. 8 nsobpamen rpapux ¢pysxnuu f(z). Hcoons-
3ydA 9TOT rpaduk, pemute ypapaeaue f(z) = 0 u ompe-

Haiinure f(a).

gmennte 382K uucea f(17,6), f (%) u f{4).

6x — 2x2

5. IlocTpoiiTe rpadmnk dpyHKIUN y = —

BapuwanT 5
1. B npaMmoyroasEyI0 CHCTEMY KOOpAMHAT HOMEHIEH Tpe-
yroabuuxk ABO (cm. pmuc. 9). AB = e, LABO = 30°,
LPOA = 45°. Haitmure Touky A n Touxky A;, cmmme-
TPHYEY10 TOuKe A oTrHOCHTEeAbHO ocH OX.

1 ] ) 1
2. fx) = (a:—2 - $+2) - (z — 2). Hasioure f (—5)
Yi
4 . ) y=ft9
y=2
i \
— 45° \:(300 - of 1 %
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3. Ha puc. 10 nuzobpamser rpadux ¢yakouu f(x). Vcoons-

3ya 3TOT rpaduk, pewnrte ypasaeEne f(r) = 2 u cpas-
HUTE ¢ HydeM uucaa f(—2,5), f(—0,75) n f(3,5).

4. TlocTpoiite rpaduk ypapaenua (y + 2z)(y —~ x) = 0.

k
5. I'paduk dyEknum y = — (z > 0) mpoxonuT yepes TOUKY
T

(2;1). Hocrpoiite rpaduk sToil dyHKROUN.

BapwnanT 6
1. B npAMOYroisHym CHCTEMY KOODIAMHAT OOMEIMEH Tpe-
yroasEnk ABO (cm. puc. 11). AB = o, ZABO = 30°,
[POA = 45°., HaiiauTe KOOPAMHATE TOUKM A M TOUYKMN
Ay, cummerpuuHOit Touke A oTHOCUTEaLHO ocu OY.

7 |
VA
y=f(x)
P 0 B ] ™
450 300 X / N
o/ 1 g
a
4 2
Puc. 11. Puc. 12.

2. flz) = (xil + 1-1_$)-(a:+1). Haitmure f (g)

3. Ha puc. 12 n3o6pa:xen rpadnk dpyexnuu f(z). Ucoonn-
3y4 »TOT rpaduk, pemute ypaBEeHue f(z) = —2 u cpas-
BxTe ¢ HyneM uncaa f(—3,5), f(2,7) n f(4,5).

4. Toctpoiite rpadux ypasaenus {2y — r)(y + z) = 0.

5. I'pa¢puk dyeExmuu y = z {z > 0) mpoxomuT Yyepe3 TOUKY
T

(3;1). ITocrpoiite rpaduk oToit GyEKOUH.

Bapuant 7

1. B npaMoyrosnEyo cucTeMy KOOPOUHAT ODOMEUEHH Tpe-
yronsaukn AOB u DOE (cm. puc. 13). DE = AB,



66

7-n KN1. CAMOCTOATENBLHLIE PABOTDI

{DOFE = /AOB, B (3;—2). Haiiaure KoOpAMHATHI TOY-
ku D n toukn D), cumMmerpuunoit Touke D oTROCHTEND-
HO meETpa 0.

- fz) =

. Ha puc. 14 usobpaxen rpadux ¢pyaxmuu f(z). Ucooasn-

Yh YA
D, E 5
\
N
\ )
3 4 3 0 ?
-1
B
Puc. 13. Puc. 14.
2 —2x +1

2
o B B Haitaure f (—15).
3yA sToT rpadukK, HaliauTe:

a) 4WMCHO peleHEni ypaBHEeANa f(Z) = a B 3aBUCUMOCTH
or a (z € [—4;4]);

6) naubonpmee M HaMMeHLNIEe 3HAUCHMSA (YHKIAH HA
npomexyTke [—4;4].

. Mocrpotite rpadux ypassenus 2y? — 4z — %> + 4 = 0.

. Hannmure ypasaenne 6uccextprct 1-3 KOOpAMHATHEIX

yraos 6e3 Hauasia KOOpAMHAT.

BapuaHT 8

1. B n0pAMOyroipEy0 CHCTEMY KOOPAWHAT ODOMEMEHH! TPe-

yroasaukn AOB n EDO (cm. puc. 15). OD = 0A,
LEDO = [BAO, A (2;4). Haiigure K0OpAHHATH TOYKU
D n toukm Dy, cumMmeTrpnuBoil Touke D oTHOCUTENLHO
ocu OY.
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Y YA
B A
/|
E > 3 0 75 %
X
A -f_Jr__-_‘g.-._EL/f--.
D
Puc. 15. Puc. 16.
2 —4rx+4 1
= . Haii —2— 1.
f(z) P S amm'ref( 2)

Ha puc. 16 usobpaxern rpapux ¢pyaxkouu f(z). Mcnons-
3ya ®TOT rpaduK, HaliauTe:

a) umcno pemennii ypasgenus f(z) = m B 3aBHCHMO-
ctu ot m (x € [—5;5]);

6) HauGonbmee M HaMMEHbUIEE 3HaYEHUA (QYEKONU HA
npoMexyTke [—5; 5.

4. TlocTpoiite rpa¢ux ypasmerus ry? — 4y? — 22 + 4 = 0.

5. Hamnummre ypaBHeHNe GUCCEKTPUCH 2-4 KOOPAMHATHLHIX

yrioe Ge3 Hauana KOOpAMHAT.

19. Jlnnehinbie ¢yHkuMM
BapuanT 1
1
1. IlocTpotite rpaduk pysrunn y = §$ —4.
1
2. Ilo rpadmry y = §:c — 4 HaliauTe 3HAYEHENE T, IPHA KOTO-
pom y = 3.
3. M'padux ¢pyExknum y = kz + 5 TpoXOOUT 4Uepe3 TOUKY

M (—7;12). Haiiaure k.
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4. Haiigure KOOpAUHATE TOYKH NepecedeHHa NPAMEIX, 3a-

JaHHHX ypaBHeEUAMM y = 4drx u y = —z + 10.
5. Haiimure koopaumaTel TOYek IepecedeHMA rpadura
1
y=-—57 + 4 ¢ ocAMM KOODIMHAT.
BapwauT 2
1
1. IMocTpoitre rpaduk pyHROUH Y = —51: + 4.
1
2. ITo rpadury y = —5% + 4 mHaiiauTe 3HAUEHME T, NPU
KOTOpOM Yy = —3.

3. P'paduk dymxuuu y = kz + 3 NpOXoaUT Uepes TOUKY
N (—8;19). Haitoure k.

4, Haiinute KOOPOVHATEI TOUKM IepecedYeHNs NPAMHEIX, 3d-

JAHHBIX ypaBHeHMAMH y§ = —4z u y = z + 10.
5. HaiiauTe KOOpPAMHATH TOUEK NepecedeHMa rpaduxa
5
y= —ngx — 10 ¢ ocamu KoOpAUHAT.
BapuanT 3

1. ITocTpoiite rpadux ypasaesnda 3¢ +y — 5 = 0.

2. IMocTpoiite rpadur dyHROUN y = kT + 5, €CNK U3BECTHO,
YTO OH ONPOXOIMT uepe3 Touky A (3;4).

3. ITocTpoiiTe rpaduk pyrrnum y = kx + b, ecnu U3BeCTHO,
YTO OH mPOX0oauT depe3 Touky M (2;1) u mapannenen
opaMoit y = 3z — 1.

T2 -4

r—2

5. Haitinure yron Mexxay OpAMEIME y =2 — 1 u y = —x.

4, TlocTpoiite rpaduk PyEKIUH § = + 2.

BapuanT 4
1. ITocTpotiTe rpaduk ypaBHerus = — 2y = 8.

2. Tlocrpoiite rpadur pysrnuy y = mx —J, eCJIN U3BECTHO,
YTO OH NPOXOAUT Yepe3 Touky B (2;5).
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3. Ilocrpoiite rpaduk ¢pysxknum y = kx + b, ecan u3BecTHO,
4TO OH npoxomut uepes Touky A (—3;2) n nmapannenen

npaMoit y = —4z.
4. TlocrTpoiite rpadux ¢ = 9
. T UK QyHKOUU Yy = —
P p YHEOUM Y r+3
5. Haiimure yron mexay npsMueIMH y =z u y = — + 1.

BapwanTt 5

1. ITocrpoiire rpaduk dyExnum y = {;x__m% Eﬁﬁ z ; ;’

2. IlocTpoiiTe rpaduk $pyHKIUN

T S

z—1 zx+1

3. B kakoit TOUKe mepeceKalOTCA NpAMEE ¥ = 2r — 2 M
y =10 — 27

4. Mocrpoiite rpadpur ypasaerus (y — 2z — 1)(z? — 1) = 0.

5. llocrpoiite rpadux pysxkoum y = kx + b, ecam or mep-
DeHINKYIAPEeR OPAMON y = & ¥ OPOXOIUT YepPEe3 TOUYKY

A (-2;3).

BapuanT 6

xr—2, Opuz>2,

1. ITocTpoliTe rpaduk GyHKINN Yy = {4 — 2z, mpuz<?

2. Ilocrpoiire rpaduk @yHKINK

1 1

2

= —4) - -1
y={z"~4) ($—2+$+2)

3. B kakoil Touke mepecekaloTca npameie ¥y = 1 — 2x n
y=x—257

4. Toctpoitre rpadux ypasrerns (2y — z + 1){(° — 1) = 0.

9. llocTpoiiTe rpadux ¢pyExkunm y = kz + b, ecam on mep-
DCHAVKY IADEH OPAMOHR ¥ = —T U OPOXOOUT Yepe3 TOUKY
M (-1;2).
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BapuwanT 7
1. IlocTpoiite rpaduk dpyukmum y = |z — 2[ + 1.
2. ITocrpoiire rpadpuk dyEKIUHN
3r—-1}3x -9 2r -9
- 2(:52)(—-9) - z+3 T ¥

3. B kakxoif Touke mepecekaloTcA OpAMEE Yy + X = T WM
2x 4+ 2y = 107

4. Ilocrpoiite rpadur dpyaknuu y = kx+b, ecnv OH Depnen-
JUKYJAPER 0pAMOi ¥y = 7 — 20 1 Dpoxo uMT uepes TOUKY
P (1;3).

5. IllocTpoiite rpadux ypapHeEna

yr—z2 —y+1 _

p— 0.

BapuanT 8
1. TlocTpotiite rpaduk dpyaknuu y = |z + 2| — 1.
2. Ilocrpoiite rpaduk dysxnMN
(bz+3H{z—1) ©6z+3
T T 2@?-1)  3z+3
3. B kakoii TOuKe mepeceKaloTcs OpAMEe 2r +y = d M
dz + 2y =T7
4. Tlocrpoiite rpadux ¢pynxnuu y = kz + b, ecau oH mep-
DeEAUKYJIApeH OpAMOH § = — + 15 u mpoxoauT 4depes
Touky K (—2;4).
5. IlocTpoiiTe rpadur ypaBECHUA
zy—zP+y+1 _
z+1

0.
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20. PeweHune AnHeRHbLIX CUCTEM cnocobom

NOACTAHOBKU
BapuanT 1
1. Pemure cucreMy cnocob6oM moACTAHOBKH:
) T+ =96 ) 2z +5y =11
2r+3y =5 y=-3
5) z+y=18 ) 2z + 2y = -2
z—y=12 —10z + 5y = —0,5.

2. Pemmure 3anauy, cocTaBUB CUCTEMY YDaBHEHUIA.

Haitnure apobb, KoTopas DpuENMaeT 3HaUeHUE 7 ecan
€¢ YNCJAUTENb YBEJUYUTH HAa 0 eQuMAMO, M OPHHUMACT

3Ha4YeHHe E, €CIIN ¢¢ 3HaMeHaTeNbh YMECHEUIUTE HA 2 enn-

HUIEL
Bapwaut 2
1. Pemure cucreMy cnmocoGoM IOACTAHOBKU:
rT—y="7 z=—8
3) {:r:—l—y:ll ) {433—8y:—27
6) 2r+y=3 r) z+Ty= -7
3z +5y=28 10z + 2y = —5,2.

2. PemuTe 3ana4y, COCTABMB CUCTEMY ypDaBHEHHMIA.

Ecaun uucnurens apobm yBenuuuts HA 5 um 2, TO

Apobb DpUEMMaET 3HAYEHHE 5 W 1 cooTBeTCcTREEHO.

Haiinute sty npobs.

BapuanT 3
1. Pemure cuctemy cnocoGoM moACTAHOBKM:
T+ Ty=-6 r—2y=-7
a) {2:1:—5y=7 ®) {4x+5y:11
e — Jr+2y=2
6) 2r—5y=9 R 1
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2. PemmnTe 3a8a4y, COCTABUB CUCTEMY ypPaBHEHMUIA.

Hager gBa uncaa. Ecan yasoeEHOe mepBoe CAOKHUTE CO
BTOPHIM YMCJIOM, TO noayuurca 17. Ecan ke yaBoerHoe
BTOPOE CJOXKUTH ¢ IePBLIM, TO monyunrtca 19. Haitaure
DTHU B3 YHCJIA.

Bapwaut 4
1. Pemnre cucreMy cnoco6oM 1m0ACTAHOBKM:
3r+4y=1 3z —y=-1
a) {5m—y=—6 B) {—21:+3y=—11
6) T+ 2y =—1 o) 2:17+1y=4
3r—-4y =17 $—§y=—3.

2. Pemmnre 3amavy, COCTABUB CHUCTEMY YDABHEHWII.

Ha 960 py6. MoxksO0 Kymnth 4 MAYa U 6 KOMHIJEKTOB
cdopME. KakoBE meHHI MAYa U OLHOTO KOMIIJIEKTA, €CJIH
Ha Te e 960 pyD. MOXKHO KynUTE 2 MAYA U 7 KOMIJIEKTOB

dbopMEI?
Bapuant 5
1. Pemure cuctemy cmocob0M mOACTAHOBKM:
) 120 — 5y =7 ) (2z+y—1)(z+3y+2)=0
lz + 3y =14 rT+y=3
1 1

6) br — 9y = —11 r) E+§_3
9z 4+ 3y =11 2 3 -
\z "y

2. Pemnte 3amauy, coCcTaBUB CUCTEMY YpaBHEHWIL.

Umeerca aBy3HauyHOe YUCJIO, YTPOCHHAA CyMMa mudp
KOTOpPOTO faeT UcXonHoe yucno. Ecam xe k Hemy mpu-
0aBUTE 45, TO DOAYYUTCA ABY3HAYHOE YHUCJIO, TaKOe, UTO
IpM IepecTaEOBKe NUGP BTOTC YUCIA UMeeM HCXOAHOe
yucno. Hafinnure pagEOE Wncno.
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BapuanT 6

1. PemuTe cucteMy cnocoboM OOLCTAHOBKM:
2) {7m+l2y=—-5 ) {(2$—y—3)(m+4y+5)=0

4r — 9y =13 T—y=
1. 1_4

M+ 7y =—4 Ty
){493:—73;:22 92 3_,
c y

2. Pemmnre 3amauy, COCTABMB CHCTEMY YPABHEHHIA.

Pabouemy 4 yuesuky my:xu0 OB110 H3roToBUTEL 69 nerTa-
aeii. [Tocne Toro, kak yyesuk npopaboTtaa 3 4, K BHIOJ-
HEHUIO 33aMaHUA NOAKAYuncA pabounii,  oHM BMecTe
3akoHUMJIU pabory 3a 2 u. Kakopnl mpomssoaurenbHO-
CTH TpyJda pafouero M yuyeHHKa, ecaum pabouuii 3a 3 u
JeJaeT CTOMBKO e, CKOJBKO YUeHHK 3a 4 u?

Bapuant 7

1. Pemnre cucremy conoco6oM moACTAHOBKM:
a) {3$+10y=7 ){(:l:+2y+3)(:r:—y—1)=0

S5¢ — 2y = -7 (z+2y+2){(z+3y+ 1) =0
z$—§ :§ r+y+z=6

B) g g (139 r)s2r—-—y+32=7
§m+§y=g 3z +2y -9z =4.

2. Peumnte cucteMy ¢ mapaMeTpoM az +y = a?
z+ay=a’+a-1.

Bapuant 8

1. Pemnre cucremy cnocoboM moACTAHOBKM:
) 5 + 2y = 8 ) (x+2y+3)(e—y—1)=0
20+ Ty = -3 (z+2y+2)(y—3)=0
r+2y+3z=7
20 —y—42=-1

5) {1,3m + 1,5y =2,8 )
—-r+3y+z=2

1373 - 133y = 054
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2+3y=3a+1

2. Pemure cucreMy ¢ mapaMeTpoM.
Y paverp {aa: +y = 2a.

21. PeweHune nuHeRHLIX cnMcTeM cnocobom
CROXEeHUA U rpaduuecku

Bapuwant 1
1. Pemnre cucreMy cnocoboM CIoKeHHA:
z
224+ 3y =13 = R
a') 4 _ B) 2 3
T-y=5 2z — 3y = 5.
Jr—2y=7
6) {—43: +3y=-7
2. PemnTte cucteMmy rpagpudecku:
y+r=4 dr+y=3
a) {y—x:2 ) {x+4y:—3.
BapnanT 2
1. Pemunre cucteMy cnocoboM cnoKeHUA:
T
4z -3y =6 Zri=2
a) B)<4 3
S5z + 6y = 27 2r — by = —T.
) 4r -3y =14
2z + 5y = —6
2. Pemure cuctemy rpaduyecku:
*y-;p:? 5.’L‘+2y=—3
a) {y+:1:=5 0) {2:1:+5y=3.
BapuanT 3
1. PemnTe cucTeMy cnocoGOM CAOXKEENA:
2z + 3y =1 3z -5y =-18
2) {3x— =7 ) {—2:t:+7y=34.

lesly=s
5) {377 2Y"
2r + 3y = 40
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2. Pemure cucremy rpaguvecku:

3r+5y=4 T+2y=8
o {3t %) {_ﬂ;‘ v _
2r—y=7 1 + 5= 2.
BapuanT 4
1. Pemure cucTeMy cnocoboM ClOXKEBEMA:
2c -3y =1 —4dr+3y=3
a) {3w+y=7 B) {9$—5y=9.
6) 5z -2y =10
0,52 + 0,2y = —1
2. Pemmure cucremy rpaduuecku:
—_y = 3r—6y=>5
a) 2r—y =10 6z y

BapuanT 5

Iz+y=6

1. Pemure rpadudeckn { W+ z=T

2. Ompegenure a u b, ecaim rpa¢uk GyExnuu y = az + b
npoxoauT depes Touku A (2;6) u B (1;-1).

3. PemnTe cucremy cunocofom cioxkeHua:

) -4z —2y=5 1 1 .53

or + 4y = 2 ) rt+y -y 8

) S(c+2y)=x+8 1 _ 1 =§.

4(z —3y) =50 — y r—y x+y 8
Bapuant 6

2 —y=3

1. Pemmnre rpaduueckn {y +z=3.

2. Onpeaenure ¢ u b, ecnu rpaduk GyBEKIMR y = az + b
npoxoauT 4epes Toukn C (1;1) n D (=2; -5).
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3. PemnTte cucremy cnocofoM clroKeRud:

3r—-2y=9 2 5
S+2-=3
a){L’m:-l-y=15 x+y 0
6) 5(x — 3y) =22 + 27 §-I—i=31.
3z —6y) =9y + 15 Ty

Bapwant 7

—T+2y=35

1. Pemure rpaduvecku {y —or—4.

2. Onpeaesmre a u b, ecau rpadux ¢yExkmum y = ax + b
npoxoaut yepes toukn C (—1;2) u D (3;6).

3. Pemmte cucreMy cnocoboM CROKCHMA:

a) 4:1;-|—5y=3 16 n 15 —7
5z — 2,5y =2 ) 20 +y -y
i 12 25
32-7 2-3 n =8.
" +1 2c+y zT-y
6) 5
T =Y
1=y —
2 y=2
BapuanT 8

2r+y=3
1. P
emriTe rpautecku {y br=1

2. Onpenennre a u b, eciu rpaduk GyeEkmnuu ¥ = ar + b
upoxoIuT depe3 Toukn M (—3;2) u N (2;7).

3. Pemute cucTeMy cnoco0oM CII0kKeHUA:

—z—2y=2 5 1
){5:r:+4y=2 5) 4:1:+3y+4a:—3y_2
5y_$_2=29_x+g : 153 - 113 _
6) 33 9 T + oY €T — 3y
YT _. g

5
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22. PeweHne 338ay ¢ NOMOLbLIO CUCTEM
ypaBHeHWR

BapuanT 1

1. Cropoctb Tennoxoaa no Teyernio pen 45,2 kM /4, a opo-
tUB TeueHua —36,2 kM /u. Hailimure ckopocTh TeueHHA
peKu.

2. U3 As B (AB = 18 kM) Beimen typucT. Yepes 1,5 u m3
B emy BaBCcTpeuy BHIeN ApYroil TYpPHUCT, 1 OHU BCTpe-
TUINCH wepe3 1 u 20 mua. Ecnu Gn1 OHM BHIIN 0 AHOBPE-
MEHHO, TO BCTPETHINCH Ou uepe3 2 u. KakoBa ckopocTh
KayKIoro Typucta’

Bapuant 2

1. CyMma nsyx wyuces pasHa 98, a passoctb 42,4. HalianTe
BTH YHACHA.

2. AproMmobusnp 3a 3,5 u mpoexan ma 10 kM Goabwe, uyem
MOTODMKJUCT 3a 2,5 4. CKOpPOCTb MOTOOUKINCTA HA
20 km/u Bonbme ckopocTu aBromMobuas. Haiiaure cko-
pPOCTb aBTOMOOMJIIA ¥ CKOPOCTH MOTOIUKANCTA.

BapuanT 3

1. Ilepumetp mpaMoyronpanka paeer 56 cMm. Hailtmurte ero
CTOPOHBI, €CJIH M3BECTHO, UYTO AJHHA OPAMOYTOJBHHMKA
Ha 14,2 cM Goabllle WIMPUHEL.

2. Marazus sakyonsa koEdpeTsl JBYX COPTOB B YHAKOBKAX HO
240 r u 250 r, npuuyem KOoHdeT NEPBOTO BUAA OHIO KynJIe-
B0 Ha 600 r 6onpme. CKOABKO KyOHMJIN KOH(ET KAXKIOTO
BHJA, €CJIM YOAKOBOK C KOH(GETAMHU ODEPBOro COpTa BuIIO
Ha 20 Oonbue?

BapuauT 4

1. Hafigure mpy3mauyHOe 4MCJIO, CyMMa IM$Pp KOTOPOro
paBHa 15, a pazrocTh mudp paeEa 3.
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). Ecyn monoBMHEY 3aKa3a BLIDONHHUT MAcTEp, a OCTABILY-
I0CA YaCThb 3aKOHYMT YYEHUK, TO BCcA pafora Oyner cue-
nara 3a 10 4. Ecam macrep sumonaur 3/4 paGorh, a
OCTABIIYIOCA YaCTh BEIOOJHAT YUYEHUK, TO Bce Oy et cae-
naH0 33 9 u. 3a Kakoe BpeMsa MOr Gul BHIOIONHATL pAGOTY
KayKALIH n3 sux, paboras omua?



KOHTpPOABLHEIE
paboTH

1. Anrebpanueckmne BbipaXxeHMA
BapuanTt 1
1. Pacxkpoiire ckobku u ynpocture 2a — {3a+b) + (4a — 2b).
xt 41
2. Buuucnure T 3514 npu r = —2.
3. Peunre ypaprenue 2z — (5 — 3z) = —15.
4. 3amMmuTe TPM MOCHEAOBATENBHEX YUCIA, KPDATHHX 5,
ec/M MeHbIEee U3 HUX PABHO 5k — 5.
5. Cmemanu mpa copra Koder: m Kr no a pyb. 3a 1 kr
u n kr no b py6. 3a 1 kr. Croaeko crout 1 Xr cMmecu?
CocraBbTe BHpakeHEMe IJIA DeMEHnA 3a0349d U HaliauTe
ero 4mcJoBO€ 3HaYeHHMe npu a = 19; b = 14; n = 2.,8;
m = 2,2,
BapuanT 2
1. Pacxkpoiire cko6ku n yonpocture 3z + (22— 3y) — (dz+2y).
a?+9
2. Buunciure —————— npu a = —2.

al—6a34+9
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3.
4.

Peurnre ypasmenre 3z — (2 — 3z) = —8.

3anMiinuTe TPYU DOCHEA0BATENbLHBIX 4NCJA, KPATHHX 3,
Honbimee U3 KOTOPLIX paBHO 3k + 3.

N3 nByx ropofoB OOHOBPEMEHHO BLIMJIM HABCTpeudy
OpYT APYTy OBa TCOJIOXOAA: OAHE CO CKOPOCTBHIO @ KM/ 4,
apyro# — b km/4. Yepes ¢ u Tensn0X0aE BCTPETHINCE.
3a Kakoe BPEMsA OPOANET BeCh OYyThb MEXKAY TEMH Xe
ropogaMu Katep, HAymMi co ckopocteio v kM/u? Co-
CTAaBbLTE BHIpaKeHUE IJIA PEUIeHUA 3a 034l U Halinure ero
YNCJA0BOEe 3HaueHMe Opu ¢ = 16,6; b = 174; t = 9; v = 20.

BapuauTt 3

1.

Pacxkpoiire ckoOkn u ynpoctrte 2m—(5m—n)+(4n—2m).

a® +4a+4
Bruuuncmnre ————— nopu a = —4.
a?—4
Pemnre ypapaenne 5z — (2z +4) = —13.
SanumnTe TPU DOCHAEAOBATENbHEIX YMCJa, KPATHRIX 4,

€CJIM MeHbIIee U3 HUX paBHO 4K.

O,ElHa. MAIIMHUCTKA MOMXKET ﬂepeﬂeanaTb a CTpaHMI 3a
m 4, a apyraa b crpasEun 3a n 4. CKOJBKO CTpPaHUD
nepemedyataloT o6e MalIMHUCTEM, pabotag BMecte ¢ u?
CocTraBbTe BHpaXeHUe NJA pelleHAA 3aaYM U Halinure
ero YucjioBoe 3aaueane npu a = 36; b =27, m = 9, n = 6;
t =6.

BapuauT 4

1.

2.

Packpoiite ckobxu u yopoctute 4a+ (2b—3a) — (5b+ 2a).
a’ -1

Buiyncanre ——
at+ad+1

opp a = —3.

3. Pemnre ypasrenne 4z — (6 — z) = —16.

4. 3amumuTe TPU OOCAEHOBATENLHEIX YMCIA, KPATHHIX 4,

ecsan Bonbmee M3 HUX paBHO 4K.

Paccroanve mexay opuctamEamu s kM. CKOIBKO Bpe-
MCHM HYXKHO TERIOX0AY, 4TOORI ODpoiTH mO peke Tyna
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2.

¥ 0OpaTHO, ecAu CKOPOCTL TeNJOXOHAa B CTosS4el Boae
a ¥kM/4, a ckopocTb teueHua pexu m km/u? Cocrasbre
BRIpA)KEHNE NJIA PEIICHUA 3aJa4YM ¥ HailauTe ero UMUCIo-
Boe 3HavcHME Opu s = 49,5; a = 25; m = 2,5.

Y paBHEHUA ¢ OQHMM HEU3BECTHLIM

Bapuant 1

1. Ha oyt u3 A 8 B nemexon tpatur 35 Mus. Ha obpar-

HHI NyTH, yBeMWUNB CKOpoCcTh Ha 0,6 KM/ 4, OH 3aTpaTUT
Bcero 30 mun. Hailinure paccroanue mesxxny A u B.

. B omEoM xpammnume opomeii 6mino B 2 pasa 6onanme,

yeM B ApyroM. Ecau B Deppoe XpaHM/MIIE INPHBE3TH
eme 80 T osomeii, a Bo BTOpoe — 145 T, TO B OobOOMX
XpaEMiauMmAax osoweil cramer mopopry. CKONBKO TOHH
oBomelf OHIIO B KAXKAOM XPAHWINIEE NePBOHAYANLHO!

3. Pewnre ypapsenus:

a) (2z +3)(4z — 3) — 82° = 2z — 17,
S5 —-1 _:I:—?

® =3 3

=10-u=.

4. Pemure ypapmenue (a — 9)z = a + 3.

BapuanT 2

1. Paccrosanue Mexny ropofamu A m B MamnHa OPOMIIA

32 1 u 15 Mur. OO6paTHHiT OyTh MallWHEA OPOIIJIA 33
1 u 30 mur. HaiiguTe CKOPOCTHL MAaNIMHLEL, €CJAN M3BECT-
HO, YTO Ha OOPATHOM OYTH CKOPOCTbL Ouina Ha 10 kM/u
MeHbIIE.

. B ompoMm Gake Omlno GeHsMHa BABoe OOoJLme, 4YeM B

ApyroMm. Ecau nepesmrts u3 mepporo 6aka BO BTOpO#
25 n Gen3una, B KaxkaoM Oake Oyner OeH3WHA DODOBHY.
Cronpko aurpoB GensuHa 6HIO B KaxaoM Hake mepBo-
HAaYaJbHO?
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3. Pemnre ypasrenus:
a) (3z—2)(2z +3) — 622 = 2(z - 9),
3z—1 Sz+1
S 6
4. Pemmure ypasrenue (a — 2){a — 5}z =a — 5.

o) -2

BapuauT 3

1. Tennoxon npomen paccroaane Mexay nyaktamu A u B
oo rededn:o 3a 4 u 30 MuE, a u3 B B A npoTHB TeueHNA
oH mpomen 3a 6 y 18 mun. KakoBa cropocTh Temuaoxo-
Ja B cTOAYell BOJAE, €CIN CKOPOCTh TEYEHUA PEKH DABHA
2,4 xm/u?

2. Ha oxsomM cknane 185 T yraa, na apyrom — 237 1. [lep-
BHEI CKNaJ OTHYCKaJ exeAHEBHO 00 15 T yriad, a Bropoit
no 18 1. Uepes ckonbko mHell Ha BTOPOM cknane Oynper
yrad B MOATOpa pa3a Goabme, yeM HA HEPBOM?

3. Pemure ypasHenus:

a) (4 + 1)(2z — 3) — 82 = 17 — 5z,
Tx—1 3z-7
5 2
4. Pemure ypasrenue (m — 5)(m + 3)z = m? — 25.

o) =6-uz.

BapuauT 4

1. Moe3n mpoxomur paccrosaue oT ropoma A mo ropona
B 3a 10 u 40 mue. Ecam 6n ckopocThs moezna Omna Ha
10 kM/u MembIme, TO OH OpUOHA 6ol B B ma 2 u 8 Mun
nozxke. Hallaure paccTroaHre Mexay ropoaaMU.

2. B onrsoM sneBaTope 6wII0 3epHA B 2 pa3a Gonbme, yeM B
Apyrom. M3 nepeoro sneBaropa BeiBe3ny 750 T 3epHa, a
BO BTOPOii aaeBaTop npueesnu 350 T, nocye uero B 0Ho-
HUX BJIEBATOPAX 3e€pHA CTaNO mopoBHY. CKOJBKO TOHE
3epHa OGLIIO DEPBOHAYANLHO B KAXKIOM sJyeBaTope?
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3. Penmite ypaBHeHUA:
a) (4z+1)(2z —4) - 82% = 3(6 — x),
3x—5 2x-3
6) 53 = 4—z.
4. Pemmure ypapnenne (b+3)(b—7) -z = b* — 49.

3. OpHOUNEHB U MHOroYnNeHb

BapuanT 1

1. Brunmoasure neiicteua:

a) a%:at, 6) (a®)* - a®, B) (3)5 s (zy)?,

Yy
. IIpuBenuTe K MEHOTOUJIEHY CTAHZAPTHOTO BHIA:
a) (12 — z% + 5z) — (34 5z + z2),
6) (a—5)(2 - a),
B) (e — 4)(a — 5) — 2a(a — 6).
3. BH‘IHC;IHT;—J: )
) 22, 6) g

(2]

=

Pemmre ypaBrerne (z — 2)(z + 3) — 22 = 5.

_ 543

. Hoxkaskure, uro 5% + 5% nmeauTcsa Ha 29.

(=2

. Pemmre ypaBrerne 27 - 28978 = 16 . 34#-3,

Bapuaut 2

1. Brunoarure neiicTeua:

a) b14:87, &) bt-(5Y)5, =) (ab)“:(%)s.

2. IlpuBemuTe K MEOTOYJIERY CTAHRAAPTHOTO BHIA:
a) (3z — 2 + 3z2) — (12z + 32?% - 5),
6) (3-b)(b+2),
B) 3b(2b+4) — 2b(2b — 3).

3. Bouucanre:

3%.27 145

3) 57 Y woa
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4. Pemmnte ypasmenue 2z° — (2z — 5}z — 1) = 9.
5. Hokaxure, uyro 999 + 9190 4 9101 jonprcs ma 91.
6. Pemmre ypapmerue 9 - 5373 =125 . 342-6,

Bapuwanr 3
1. Buroanurte neiicremsa;

12
2 8, 6) (P ) (g) - (pa)"
2. IlpuBeauTe K MEOTOUJICHY CTAHAAPTHOTO BUIA:
a) (1 - 2x —3x%) ~ (~z% + 2z + 1),
6) (1—-c)(c—9),
B) 3c(c—2) - (c—3)(c—1).
3. Brruucmnmre:
49%.75 66
a) 712 * 6) 27, 35'
4. Pemmnre ypasrerue 4z(z + 3) — (2z + 5)(2z — 5) = 49.
5. Hokasxure, yro 23° + 237 — 233 nepmrca ma 19.

2 3r-6 4 r+3
6. Pemnre ypaBrerne 2 (5) = (5) - 3.

Bapuaut 4

1. Bumoaaure neiicTpuA:

2. 46 3 513 8. (u\7

a) d2:d5,  6) (@, ) (w) ;(;) :
. [IpuBeauTe K MHOrOUIeHY CTAHAAPTHOTO BUIA:

a) (4x% — 5z +2) — (2 + 3z — z?),

8) (d+2)(7 — d),

B) 2d(3d —4) — 3d(3d — 1).
3. Bruiuncanre:

2) 5%.125 ) 36 . 216

254 245
. Pemure ypasuenue (z + 3)(z + 7) — z(z + 8) = 16.
5. Hokasxure, yto 3% + 3°7 — 3% gemnrca ma 11.

[ ]

1=

[=2]

2%+1 1257
. Pewnre ypaBrenune 5(2,5) =2- S .
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4. Pa3znoxeHne MHOrouNeHa Ha MHOXUTENU

BapwanTt 1
1. Pa3noxuTre Ha MHOKHTENH:
a) 4mz? — 25m,
6) 16a3 + 5463,
B) 4da*y — 8a’by + 46y,
r) k3 — 4k? + 20k — 125,
) 9z2 + 9az? — 42 + ay? + 6axy.
2. HaiinuTe uncnoBoe 3HaYEeHNE BHIPAKeHUA
3
2a(a’ +b%)—a(a—b)’+a(b+a)’—2a> npu a= —3 b=-0,25.

3. Pemure ypaBHeaNe
(z+ 1z —2z+1) —z(z + 3)(x —3) = 10,
0,22 - 0,4-0,3+ 0,09
0,45 — 0,5
5. Pasnoxure Ea MEOxUTENH M> — 3Imn + 2n’.

4. Boiuncanre

BapuanT 2
1. Paznoxure HA MEORKUTENN:
a) 18a% — 2,
6) 2az® — 16ay’,
B) 8k! +8k? + 2,
r) 9m? — 6m — 10p — 25p°,
n) a® + 3a’z + 6az + 12z - 8.
2. Hakinure uuCAOBOE 3HaYeHHUE BHIDAXKECHUA
z(z+y)? —ylz—y)? +2y(z? + %) mpmz =25 y=0,5.
3. Pemnte ypaBHEHEUNE
(5 +z)(z — 5) — (z — 3)(z? + 3z + 9) = —23.
0,52 — 0,5
0,42 +0,8-0,1 +0,12°
5. Pasnosure ma MEOKuTEnU a® + 4ab + 3b°%.

4. Briuucaure
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BapwuanT 3

1. Pa3noxure HAa MEOXKNTENIHN:
a) 8mx? — 18my?,
6) 24a® + 3b3,
B) 182°% — 1223y + 2z4?,
r) 27a3 — 3a? + 2a — 8,
a) 4m? — 4m3 4+ 12m?n — 9n? — 9mn’.

2. HaiiguTe uuCI0BOE 3HAUEHUE BHIPAKEHUA

3(dz—y)’* —2(z—y)(z+y)+4(z+3y)? opn T=—3 y=-1.

3. Pemure ypapsHenue
(x+2)(z® — 2z +4) — z(z + 2)(z — 2) = 12.
0,25 — 1,5
1,82 +0,4-1,8+0,04°

5. Pasnoxure 5a mEoxutenn i + 522 + 9.

4. Bpraucaure

BapnanT 4

1. Pasznoxure Ba MEOXKUTENN:
a) 12z — 27732,
6) 2a® — 1653,
8) m® — 8m3n + 16mn?,
r) 9z% + 15z + 25y — 2532,
n y +ylz — 3yx + 9z + 27.

2. HaiiauTe uncnoBoe 3Ha4€HNE BHPaKEeHUA

(@®+a)a—-1)—(a—2)(a’+2a+4) mpra= 3%.

3. Penrnte ypaBaeHUE
Bz -12%4+25+z)(z -5 +T722=3.
532 + 222 — 472 — 162
652 —2-65-59 + 592"
5. Pasnoxure ma MHOxuTean z? + 322 + 4.

4. Bruucaure
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5. Anrebpanueckue gpobu

BapuanT 1
l. BunoasuTe meificTBUSA:
a) y* T4y 5) 12ac? (~18a%c)
72 — g2 y 6 e y
a® a?
6) 4a — 4b a2 — b2’

2. Yopocture:

2) c—d ¢ _ d? N 1 )
A4ed d4cd/) \SE-cd? c+d)’
4 5 4r + 36

5) Tr+3 +3—.’L‘ 99—z
3. Cokparture apobb:
a) 922 — 6y + 9° 5) > —4zr + 4
1522 — 5zy ' 2+ Tz ~ 18"

4. Pemnre ypaBHeHHE
z 4—z z-1 n _1_
3 3 5 10

5. Pemmre 3amauy.

ITapoxon oromwen or Gepera mHa 180 kM, Korna 3a EMM
BEIJIETEJ CAMOJIET, CKOPOCTE Kotoporo B 10 pa3 Gonsme
crkopocTu napoxoga. Ha xakoMm paccrosuuum ot Gepera
OH HOTOHUT Napoxon?

BapuanT 2
1. Bunonaure meificTeua:
a—b z3 —25a 15a°
a) — B) 55 ' 53
T (a® — b?) b%c®  —bc
6) a = a
ab—b a2-1'

2. Yopocture:

2) 2a-b 2 ' b? Lt
402 4+2ab b2 +2ab/ \8a®—2ab?2  2a+b)’
3 Sr+4 2

o —_ )

)4—35 16—x2+w+4
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3. Cokparure apobb:
2) a? — 14ab + 495 ) 2+7—6
492 — Tab 224+6z+9
4. Pemnre ypaBEeEUe
sc+3__ 1l-z z+1 9-=z

7 14 5 10
5. Pemmure 3amauy.

Benocuneguct orwvexan ot mocenka ma 200 M, korma
33 HAM OTIPABHJICA MOTOLMKIHUCT, CKOPOCTh KOTOPOro
B 3 pa3a Goapllle cKOpOCTH BeJiocuneaucTa. Ha kakom
PaCCTOAHMH OT ODOCEJKa OH AOMOHHT BeJIOCHHe,I[HCTa?

BapuanTt 3
1. Buoonaure neiictena:
) a? — 2ab + b? z8 ) 3643 54a
a . B : .
g \ ai - b2’ 35uy3 * 49up?
20 -2 —
6) ad y : ud 2y ,
y Yy

2. Yopocrure:

2) z? z? o =z z?
z4+y z2+22y+y?/) \z+y 22-9y2)’

2 3 4b

6) a+b a—b -0
3. Cokparure apobe:
4a® — 4ab + b 5 z? + 8z + 16
a) 4b2 — 16a2 ) z2 + 5z +4
4.* Pemure ypaBHEeHNE
r 1 r 1
2°1_8"3_,
3 9

5. Pemnre 33mauy.
Korma nemexon npomen 8 KM, 3 TOTO K€ IyHKTA BCJIEX
3a HUM BHI€XaJ BeJOCHOEAUCT, CKOPOCTh KOTOpPOro B
5 pa3 Gonpme. Ha kakoM pacCTOAHHM OT DTOro myHK-
T3 BEJOCHIEAMCT AOTOHWUT memexona?
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Bapuanr 4
1. Bunmonaure meiicTBua:
at 22 — y?
a) 2 +2zy+y? @l
a’?—b* a’+ab
b b
2. Yuopocrure:

2) a? B a® ' a a?
a—2b a?—dab+4b2) \a—-2b a?2-—4p2)’

4 _ 3 B By
z—y z+y zz-y¥

10a3u® 22aut
21v7 3503

3 B)

65)

6)

3. Coxparure npobb:

2522 — 42 22— Tr+6
5022 + 20zy + 2y’
4.* PemwuTe ypaBHECHHE

a)

2+g:;c
3 _ 1=

5. Pemmare 3amauy.
Korama nomka oroamna or mpucramm va 600 M, BCaen
3a Hell OTIPaBMICA KaTep, CKOPOCTh KOTOpOro B 4 pa-
3a Oonbme. Ha kakoM pacCTOAHVMH OT NMpHUCTaHM KaTep
JOTOHUT NOOKY?

6. Junennan ¢yHkuua n ee rpaduk
Bapunant 1

3
1. flz) = E% Haijtaure f( - -g) Mpu kaxux T yEKIUA

He uMeeT cMucaa?

2. Ha orpeske [—4;6] sanasa ¢pyaknua f(z) (puc. 17). He-
OOJAL3YA 3TOT Ipaduk, HaiiguTe:
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Y4 a) Hyad >TOH ¢yHKIMH;
R e B I e B 6) YNCAO pemeHni ypaBHEHMA

P f(z)=a B 3aBUCUMOCTH OT a;
o ‘\ 2*\ ] B) HauboJbllee U HaMMEHbIIEE
< \ 3HauyeHHA 9ToH QyHKOHMHU Ha
NEA R oTpeske [—4;6];
1T 1 I r) OPOMEXYTKM, Ha KOTODHIX
' 3HAYEHUA PYHKIUHU TOJOKHU-
TEJIBHEL 1 OTPHUOATEJbHHI,

Y

WAARE

Puc. 17.

3. IlocTpoiite mpamyiwo y = kz + b, ecin ussecTHO, YTO OHA,
napaJjiaeiabHa opamoii y = 3z — 100 1 opoxoauT udepes
touky A(l;6).

4. Halioznrte KOOpPIMHATHL TOYKM NepeCeYeHUA OPAMBIX

1
y=2:c—3uy=—§x+5.

5. Ilpu kaxux 3EayeHnax bopameie y =2r—4duy =10z - b
nepeceKaTCsa Ha OCH OpAUHAT?

6. Haitnure nnomans npAMOYroJbHEUKA, OTPE3aHHOTO 0CH-

MH KOODIMHAT ¥ OpAMOit y = —2z + 2.
7. HlocTpoiite rpa¢uk ¢pyHxnIMM:
a) y = |z| + 3, 6) y = |z + 3|
Bapuant 2
rz+3 "
1. f(zx)= . Haiimure f(—1,5). [Ipu kakom 3HaYEeHUN T

BHaquHe2 ?.byﬁxunn pasaO 07

VA 2. Ha orpeske [—4; 6] sagasa ¢pynk-
nua f(z} (puc. 18). Hcmoassys
3TOT rpaduK, HaiaANTE:

N 1 a) HyJIH 9TOH GYHKOMMU;

.\ : 6) 4yMcao peiueHEMit ypaBHEHUA
‘ f(z}=mB3aBucumocTu 0T M;
T = B) Eanboapmee M HAMMEHBUIEE
' 3HAYEHUA DTOM (YHKOMHM Ha
Puc. 18. orpeske [—4;4];
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r) DpPOMEXKYTKH, Ba KOTOPHIX 3a0aHHAA (YHKIUSA HOJIO0-
KUTEJbHA U OTPUIATENbHA.

3. IlocTpoitte npamyio y = mx +n, €CIM U3BECTHO, UTO OHA
napaaienbaa opamoil y = —3x + 57 ¥ NpoXoauT yYepes
toury M{-1;4).

4. Haiinute KOOpDAMHATH TOYKHM HEPECEYEHUA NPAMBIX

1
y=—2$+3ny=§:1:—5.

5. Ilpu xaxux 3Hauyenuax ¢ opaMule y = 2r+4uny =10z +a
nepeceraloTca Ha ocu abemuce?

6. Haiiaure nynomans TpeyroabHENKa, OrPAHUYEHHOTO OCH-
MH KOOPAMHAT U opaMoil y = Jz + 1.

7. llocrpoiire rpaduk dyskouu:

a)y=|z| -2, 6) y =z -2
Bapuant 3
2z +1 .
1. flz) = . Hafiaute f(-2,5). IIpu kaxux = ¢pysrous

z+1
HEé MMeeT CMBICHa”

2. Ha orpeske [—4; 5] sanasa ¢pymknua f(z) (puc. 19). He-
NOJNBL3YA 2TOT Tpaduk, Ha AUT " VA
a) BCe pelleHusa ypaBHEHUA

f(z) =0;
6) uMcao pemwenuii ypasHe- ]
ausA f(r)=a B 3aBHCUMO- T , !
CTH OT @; \|
-4 0

B) HauGoxbllee U HAUMEHE-
mee 3HAYeHNA 3TOM PyHK-
nuM Ha oTpeske [—4; 5); Puc. 19.

r') OpOMEeKYTKM, Ha KoTopHX f(z) > 0n f(z) < 0.

3. IlocTpoiite npamyio y = kx + b, ecam usBecTHO, UTO OHA
DapaJuleslbHa OpAMoi y = 2z — 7 u mpoxoauT uepes
Touky F(—3;-2).

4. Haitaure KOOpAMHATH TOYKH NEepPeCeYeHMA NPAMEBIX

y=—4$—5ny=%m+1.
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5. Ilpu Kaxkux 3paveEUAX m OpaMuE Yy = 3T2~-5uy =2 +m
HepeceKaioTCA BEa OCH OpAUHAT?

6. Haitaute nnomanr TpeyronbEMKA, OTPAHNYEHHOTO OCA-
MH KOOPDIOMHAT M OpAMOH i = 2z — 1.

7. Iloctpoiire rpadpur ¢pynkoun:

a)y=3- |z, 6) y=13—2z|
Bapuanr 4
i-2
1. f(x) = z Haitnure f(—1,5). IIpn kakoMm 3HaAYEAUH

r+2
T QYHKIMA HEe UMeeT CMEICHAAT

2. Ha otpeske [—4;6] sanama ¢ymxmna f(z) (puc. 20). Uec-
OOJbL3yA BTOT rpadmk, HEalauTe:
ya

a) BCeé pemeHMA YPaBHEHUS
flz) =0
6) uncio pemeHuit ypaBHe-

gua f(z) = b B 3aBUCHUMO-
cTH oT b;

B) HanGonblee M HAMMEHDL-
mee 3HaYCHUA 3TOH dYHK-
Puc. 20. OUH Ha oTpe3ke [—4;6];

I') OpOMexyTKH, Ha KoTopuX f(z) >0 u f(z) < 0.

3. IlocTpoiite npaMyio y = mz +n, eCJA4 U3BECTHO, YTO OHA
napanyienbHaa opaMoi y = —4x + 51 n npoxoauT yepes
TOoury M(-1;3).

4. Halimute KOODAMHATH TOYKH NEPECeUEHHMA HPAMEX

1
y:4m+5ny=—§m—l.

5. Ilpm Kakux 3HAYEHHAX ¢ IpAMEe y = 3x+2uy=2x+a
mepecekaioTca Ha ocu abemucc?

6. Haiinure nnomans TpeyrojbEMKA, OTPAHUYEHHOTO OCA-
MM KOODIAMHAT M OpaAMoit ¥y = —2z + 1.

7. [Mocrpoiite rpaduk GpyHKIIN:

a) y = |z] + 2, 6) y=|z+2]
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7. Cucrtembl AByx ypaBHEHWA C ABYMS
HEU3BECTHLIMM

Bapunant 1
1. Pemure cucremy:

a) { dr+y=3
br—2y=1
) { —2(2x+3)+25=3(y —2z) -9
4,5 —-4(1 —z) =2y — (6 — x).
2. Pemure 33amauy, cOCTABMB CUCTEMY.
B rocrummne 25 momepos. Ecth uyernpexmecTHHE M
ABYXMeCTHbIe HOMepa. CKOJBKO KaKUX HOMEPOB, €CHN
BCETO B rOCTHMHHIE MOTYT NOoMeCTHUTLCA 70 yenoBek?
3. H3BecTHO, UTO IpAMasn, 3a0aHHAA ypaBHeHUEM Y = kz+b,
npoxoaut 4epes Touxu A(4; —6) u B(—8; —12). Haiigure
k u b, a TaKkke KOODPAMBEATH TOYKH HEPECCYCHUA C OPA-
Mo 22 +y = 2.
4.* Ilpn KakoM 3HA4YEHHM ¢ CUCTeMa MMeeT OecKOHevHOe
MHOKECTBO peleHuii?
2c+y=a
{ -4z =2y + 2.

5.* Pemure cuctemy

— 4+ 34% =13.
2—$+ Y

6.* (x —3y+1)2+ |2z — 5y + 1| =0.

BapuanT 2
1. Pemure cucremy:

3r—y=7
a) { 2r+3y=1

) { bz+y)+y=8+2(zx—y)
Sy—z~1)+y=3z+y).
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2.

Pemmure 3anauy, cocTaBuB cuctemy.

Ina knacca kynuau 30 6uaeros B Teatp mo 10 py6. u
15 py6. 3a Bce 6unern sanaaruau 390 py6. Ckonbko
Kynuin 6uneror 3a 10 py6. u ckoabko 3a 15 py6?
W3BecTHO, uTO DpAMan, 3anaEHas YpaBHeHENEM Yy = kz+b,
npoxomuT Yepes Toukn A{—3; 26) u B(5; —22). Haiiaute k
" b, a TakKe KOOPAUHATH TOUKU DepeceYeHHa ¢ IPAMOIi
3z +y=>5.

4.* 1lpn kakoM 3HAYEHHHM ¢ CHCTeMa WMeeT OeCKOHeUHoe
MHOKECTBO pemennii?
r—y=a

{ T — 5y = 3.

1 + 1 53
5. PemmnTe cuctemy 2y 9

3 _ 86

2 42 9
6.¥ 92% — 6xy + 22—y +2| = ~1.

BapuanT 3
1. Pemure cucremy:

2.

r—4y=-9
6) { “3z—2y)—4dly—z)=20r—-y-2

32x ~y)+2(r—y)— 1 =3z — 2.
Hanu gsa umcna. Ecau k mepeomy unciny npubaBHTh
HOJIOBHAY BTOPOTO, TO Hoayunrca 65, a ecnu u3 BToporo
BHIUECTH TPETBIO YaCTh HEPBOro, TO HOJYUUTCA HEPBOE
uucyo. Haiiaure atu uncna.
Ilpamaa y = kr + b, npoxomut uepe3 rouku A(2;1) n
B(—4;10). Haiinute k£ u b, a Takke KOOPDANHATH TOUKH
nepecedenus npamoii y = kx + b ¢ npamoit 3z —y = 5.

2) { 4z + 3y =2

4.* TIpu KakeX 3HAUEHUAX ¢ CUCTEMA HE UMeeT pemeHuii’?

2r -5y =28
6x + ay = 10.
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.1:+ay=a2
T+ by =

6. Pemmre ypasmenne 2z2 — 4xy + 4y°> — 6z + 9 = 0.

5. Pemure cucremy {

Bapuaut 4
1. Pemmute cucremy:
3x—2y =16
a) { r+4y = -4
6) 3z -2y)+2(zr—-y)=-2y+x -2
3z —y—-3=5(y —x)+ 2z +2y.
2. Ecmm k neppomy uncay ao6aBUTH YeTBEPTH BTOPOTO 4H-
cJ3a, DoAyunTCa 129, a ecAy YEeIHYHATL BTOPOE YHACHO B

9 pa3 M OTHATHL OT HEro NOJOBMEY HepPBOro 4UcAa, TO
IOJy4YUTCA mepBoe uucno. Halimure aTi uncna.

3. llpamas y = kz + b opoxoaut uepes toukn A(6;7) u
B(-2;11). Haiinure k u b, a Tak:ke KOOPAMEATH TOUKU
mepecedyeHud apamoii y = kxr + b ¢ npamoii 3z —y = 4.

4.* TIpu KakuX 3HAYEHUAX ¢ CACTEMA HE UMEET PEeHeHUN?

ar+y=23
4z + 2y =1T7.

r+ay=a

. P
5. Pemmure cucremy { az+y=2a—1.

6. Pemure ypasmeaue 5y° — 4y + 22 — 2xy + 1 = 0.

8. WTrorosasa koHTpontHaa paboTa
(2 ypora)
BapuanTt 1
1. IIpeobpasyiiTe B MHOrO4JIeH CTAHAAPTHOTO BUIAA
(a — b)? + (3a — b)(b + 3a).
a a ) a+4

2. YupocTure BHpajkenue —
P P (a +4 a-—4 a
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7.*

Pemmurte ypaBEeEHe:
2z 2z +11 322 -2z -1
a) —— +1=0, 6) -
3 6 3 — 3z ~4x + 6
PemnTe cucremy rpadmyecku. BruiacEure, mpoxoaur aun
TpeThbA OPAMAS YEPe3 TOUKY NepecedYeHNd NEPBHIX IBYX.

2r-y=2 _
{:L'+2y=11’ Sy = dz.
Buuucanre:
a) (75)3 5)" 932 —2.93. 76 + 762
49 . 7147 —682 + 512 + 852 — 342°
Pennte 3anauy.

Cymma npyx uncesn papHa 77. Haligure s uncaa, ecan
2

- ODEepBOro 4YHUCha paBHH g BTOpPOTO YHC]IA.

3

2 - el =
Pemure cucteMy { “—zy+4r—y+3=0

Tz +5y+12=0.

BapuauT 2

1.

IIpeobpa3yiiTe B MEOro4seHE CTAHAAPTHOrO BUAA
3z +y)* + (2 — y)(y + 2).

+
. YOpocTuTe BEIPaKEHHE o z ” : (a: y + Y )

Y T-y
Pemmute ypasaenue:

3y 2y—3 z2+2¢ -3

- -3=0, ©)° =0

2 4 ) r3+222 +3z -6

Pemure cuctemy rpagmueckn. Brsaceurte, npoxomur au

TpeThA BPAMAaA Yepe3 TOUKY nepeceyenns NePBHX IBYX.

r+2y=4
{2:;—5:—1; 2y = 3z.
Briuucante:
) (5%)3 . 125 6)* 652 + 392 — 522 — 262
(673 492 —2.49-36 + 362
Pemure 3anauy.

Pa3zmocte nByx umcen pasma 12. Hailinure sTu umucaa,

4
ecJu 5 IEPBOTO YUCIA COCTABIAIT - Apyroro?
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2 —zy—3c+2y+2=0

7. Pemure cucremy { 30—y~ 6=0

Bapuant 3

1. IlpeoBpasyitTe B MHOrOU/IEH CTAKJAPTHOrO BHIAA
(€ - 29)* = (z +y)(z - 2y).

9y 1 1 a—2>5
. c - . .
OpPOCTUTE BLHIpAKCHUE py ey 2

3. Pemnte ypaBmerne:
3y+8 y—6 2z2 + 3z + 1
S e
7 2 P+ 2z 4+3x+2
4. Penmte cucremy rpagpuveckn. Ilpoxomur nm Tperhs
NpPAMAA Yepe3 TOUKy Nepecedenus NePBHX ABYX?

{2m—y=8

5. Boumncnure:
) (6%)2 5)" 1192 — 2119 - 96 + 962
44.95’ 922 + 462 — 232 — 692
6. Pewnre 3amauy.

Typuct npomen 50 kM 3a 3 gra. Bo eropoit aceb on
opomeJy Ha 10 KM MeHbIDe, YeM B OEPBLHI, M HA 5 KM
foabiie, yeM B TpeTnii. CKOJMLKO KMIAOMETPOB IPOXO AU
TYPHUCT KaXIAui AcHL?

7. Pemmure cucremy
2zy — T2 + Yz = 2xY2

1 _1_,4
xr z
1-|--];=2.
Yy F4

Bapuanr 4

1. IlpeobpasyiiTe B MEOTOUJIEH CTAHAAPTHOTO BHOA
(3a — 2b)% — (a — 3b)(2a + 4b).
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T ( T z— y)
. YOpoCTHTE BHpasKeHHE : - .
z+y

z+y T

. Pemnte ypanaenue:

3z+5 -7 ., zX+3z+2
3) 5 "1 - b 6) z3—2a;2+3:c+6*0‘

. Pemmure cucremy rpaduvecku. IIpoxomuT am TpeThs

OpAMAA Yepe3 TOUKY NepPEeCeYeHNd NePBRIX ABYX?

2e+y="T B
{ roy=2 Jy ==x.
. Brruncaure:
2) (143)3 5)" 582 + 1162 — 292 — 872
78.837 432 - 2.43 - 1441427

. Pemmure 3anauy.

ITyTs B 30 KM KaTep DpoINeN MO TEYEHUIO 33 2 U, 4 IPOTUB
Teyerna — 3a 3 4. Haiiaure coBGCTBEHHYIO CKOPOCTH
KaTepa U CKOPOCTb TeUCHHS.

7.* Pemute cucTeMy

z+y—zy=0
z+2—2cxz=0
y+z—oyz=0.
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CamMocTOoaTeABHEIe
paboTHI

Uncnossie n anre6pav|\-|eca<me BblPaXXeHWsA

Bapuaur 1

1. -1. 3. % 5. 100a + 3 - 10 + b.

Bapuanr 2

Bapuanr 3

1. —13. 8. ~7,6. 5. Tr+5.
10
1. 42. 3. 4=.

’ 23

4. Pemernue: 2n+(2n+2)+(2n+4) = 6n+6 = 6(n+1),
uro geantcd Ea 6. 5. 2,95.

Bapuant 4

13 29
1. SE. 3. 778"
4. Pemernue 2n2n+2) = 4n{n + 1), 50 n(n+

+1) meamrtca Ba 2. Torma ¥ NIpPOM3BeNEHHE BTHUX YUCE

neantca Ha 8. 5. 11—

70°
Bapwant 5
25 a+b
1. ﬁ. 3. m+3(m—n)

4. Pemernne: 2n+1+2n+3 =4n+4 =4(n+1),
YTO AeanTCa Ha 4.

5.Pemensne: z2=10m+3; y=10no+2. z+y=
= 10{n; + ny) + 5, uro menmrca Ha b.
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BapuaunT 6
1 155 HmEn) oy
16 m-—mn

4. Pemenne: z=na+ R, y=na+R z—-y=
= (n; — n92)a, 4TO meanrcda Ha a. 5. 62.

BapuwanT 7

1 ma + nb a+b
1. 115. 2. % . 3. 2(a-b)+4(c d).
4. Pemenne:
r+1=1 r+1=2 z+1=-1 r+1=-2
y—2=2, y—2=1, y—2=-2, y—2=-1

Orcioma: =0 T = = -2 Tz =-3
pit: N y=4, 'y:3’ y:O’ y:]_.

5. Pemenue ab=10a+b; ba=10b+a. ab—ba=
= 10a + b— 10b —a = 9a — 9b = 9(a + b), uTO menuTCH
Ha 9.

BapuanT 8

1 a9, 2. 5 L 8 5 32ty o

-

v—m v+m z -y
Cfy+1=3 y+1=1
4. Pemenmue: {a:y—1=1, {a;y—1=3,
y+1=-3 y+1=-1 CJz=1
{:L‘y -1=-1, {:L'y = -3. Orcioza: Yy =2,
{0'I=4 4YTO He MMeeT DeleHnii {:E:l ng
y=0, p y="'41 y=_2’

4ero GLITL HE MOKET, T.K. T B Yy € Z.
r=1 z=10
OTtpeT: {y _2, {y -4

5. Pemermnue ab= 10a+b ba = 100+ a.
ab+ba = 1la + 11b = 11(a + b), ur0 mesmrcsa Ba 11.
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2. (goiicTBa apmbmemuecmx AerCcTBUA,

MPaBMNa packpbITUA CKOBOK
Bapuant 1

1. 2,875. 2. —24,52. 3. £ =7. 4. 0,7. 5. Ha 32%.
BapwauT 2

1. —17%. 2. 84,48. 3. z=0. 4. 0,118, 5. Ha 72,8 %.
BapuauT 3

1

1. 55. 2. 79. 8. =z = —3 4. 50. 5. Ha 44 %.

BapnanT 4

1. 92. 2. 27, 3. z = 3%. 4. 381,84. 5. [lomemesen
ra 1%.

Bapuant 5

1. 20%. 2. —126. 3. y=1382,5. 4. 0,04. 5. 125%.

Bapuant 6

1. 24,23. 2. 13,07. 3. £ =0,02. 4. 662,4. 5. 28%.
BapuanTt 7

1. g 2. -2z+9. 3. z = - g 4. 24,24; 9,09; 30,3.
5.75r.

Bapuaut 8
1. 15 2. 2a+7 3. = = —g. 4. 42.,84; 61,2; 30.6.
5. 13,5 kr.

3. YpasHeHUA C OQHUM HEUBBECTHLIM

Bapuant 1
4. r = 2,5; T2 = —10.
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BapuanT 2
4. 1 = —3%; xs = 20.
BapuanT 3
3.2,34. 4. 2, =5; zo=~1.
BapuanT 4
3.-2,0,2. 4. £, =2, 2 = -8,
Bapuaut 5
2, a=2g. 3.k=—1%. 4, [lpp a =2 n b # -1
5. n = IZ; Iy = —1%.
BapnanT 6
2. a=—2%. 3. m=—5§‘ 4. llpy a = -3 u b= 1.
B, ;= —g; To = 2%.
BapuauT 7

1. 8) z=2. 2. lIpu a =b#0, 2 — moboe uucno; opu
a#b =5 3. Ipu m= -3 4. a) He UMeeT pemenuit

npu a =1 u b # —2; 6) umeer GeCKOHEUHOE MEOKECTBO
pemenuit npn b= -2. 5. ) = 3.

BapuauTt 8
1. ©6) mer pemennii. 2. mpu m = n # 0, y — a06oe
yucno; opu m ¥ n, y = —m. 3. llpu k = = 4. a) Be

HMeeT pemesnit npu m = —1 u n # 2; 6) uMeer Becko-
HEYHOE MHOXKECTBO pemenuit, ecam n =2, 5., z = —1.

4. PeweHune 3a8ay ¢ NoMOWbLK YpaBHEHWUA
Bapuant 1

1. 231; 462; 392. 2. 26 km/u. 3. Ha 900 %.
BapuanTt 2

1. 340; 136; 357 ra. 2. 14,4 kM/u. 3. Ha 60 manemmii.
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BapuanT 3

1. 15 mmeit. 2. Yepes 8 uacos, 480 ¥m ot A. 3. Ha 90
U3 IeJINH.

BapuanT 4
1. 88 Terpaaeit; 19 yuerukos. 2. 60 km. 3. 300 u3nenumii.

Bapuanr 5
1. 40 kyckos. 2. Yepes 8 vacos, 480 kM. 3. Ha 50%.

BapuanTt 6
1. 34. 2. 54 km/q. 3. 20%.

Bapuanr 7
1. 750; 1500; 830. 2. 4 km/u. 3. 5 xr.

BapuanT 8
1. 120, 90, 30 T. 2. 160 mu=r. 3. 56,25 %.

5. CreneHb ¢ HaTypanbHLIM NoKasaTenem

Bapuanr 1 o7
1. 5. 4% 2. a) 81; 6) 200; B) > a) 3,053 - 103;
6) 5,025.10%,
BapuanT 2
1. 7% 2. a) —32; 6) 500; B) % 3. a) 2,057 - 102
6) 3,51-10%.
Bapuanr 3
T4 a6..3 343
1. 3°-a°. 2. a) 625; 6) —968; B) T
3. a) 5,25000202 - 10%; &) 9,353 - 10%.
BapuanT 4
1. 27.5% 2. a) 256; 6) 6125; B) —%f—z. 3. a) 1,1235-102;

6) 3,9444005 - 107,
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Bapuant 5
27 125 3 3
1. a) ~ 323" 6) ——. 2. a) (0,2)°; 6) 6°; B) mean3s.

3.a) (-5,2)3 < (—2,4)?; 6) —7,12 < —5,9%.

BapuanT 6

625 343 2. 3,
1. a) ﬁ, o 64 2. a) (0,25) 3 6) ( 5) 3 B) 7°.
3. a) (—2,4)* > (-5,2)% 6) —6,82 < —5,7%.

BapuanTt 7
1. 2345 2. a) 2¢.32.5.11; 6) 3%-5% 3.2a)5.6) 7.

BapuanT 8
1. 31.47. 2, a2) 29.3.5-7; 6) 2-32-7%. 3. a) 8. 6) 1.

6. CsoiicTea cTeneHn ¢ HaTypanbHbLIM
nokKasaTenem

Bapuant 1
1. a) z'3; 6) 213, 2. a) a¥; 6) . 3. a) 64; 6) —625;
B) §
Bapwant 2
1. a) a?'; 6) 3'5. 2. a) y%; 6) z°-y*. 3. a) 64; 6) —81;
B) 1.
BapuauTt 3 % (a—by? b)2 A
3. 25 <. a - .
?381:,6)2 . 2. a) 9,6) = 3. a) e
6) —; B) 0.
BapuanTt 4 N .
1. a) yil; 6)3312.a)--6)‘”y3 a) —

B) 0.
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BapwanT 5
1. a) 310, §) 22nt12 2, a) 6)

0) z=4.

BapuauT 6
1. a) 2%%; 6) 3%*~7. 2. a) 216;6) 1. 3. a) = 9;

6) x=0.

BapuanTt 7
1. a) 2°%; 6) 311"t 2, a) 2=3; 6) z=1. 3. a)

o) 1.

Bapwant 8 )
1. a) 3% 6) 221738 2, a) z = 6; 6)1:—5 3. a)

6) 3.

7
3. a)il,’—'?-',

o=

7. CranpapTHbIli BUL OQHOUNEHA.
YMHOXeHne OHOU TEeHOB

BapuanT 1 3 9
1. a) 154°b; 6) 8a7b®. 2. 6x5y%; TR 3. a) —§a4b2;

6) 108z7y°.
Bapuanr 2
1. a) 35z°y%; 6) 1527y. 2. 12a%b3; % 3. a) —§m3y4,

& ~Law

BapwanTt 3
3, 16
1. a)5 2% T8
s . it
6) (4:53;) . 3. a) 27, 6) 5.

BapwauT 4

2.4 27 15 96 1 2
a) -bi; 5 6) —?xayz; 75" 2. a) (ﬁmy”zT) ;

1 2 1
6) (§a18b2) . 3. 8) —2 6) —216.

: 6) —11z8 y, 64. 2. a) (12a%p%c4)?;
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Bapuaut 5

1. a) ~1,2-4" - '%; 6) %:ﬁy“. 2. a) (6z°-y¥")3;
1

6) (a™)?. 3. —.

) (a™). 3 195

BapuaHnT 6

1. a) —2z*-¢'1; 6) —%ag'EP. 2. a) (3a3b'?)3;
6) (b*™)% = (p°™)2. 3. 243.

BapuanT 7

15 17416, 15

=9 _2° 21613 — (Ra359)2.
1. T04° 55" 2. a) (4a°t°)’ = (8a°b”)%;

_E 63813 =
6) (~5a%)°. 3. .
BapuauT 8

1. %a” - b2 ;710 2. a) (—2z*-p?)3

6) (imuyaz)?’ _ (%xls’ym)z_ 3. %‘2

8. [MpueegeHne noQobHLIX YnNeHoB

BapuanT 1
1
1. a) §a3b2+5b7; 6) —6a®b + 8a’b + 26a3. 2. —6z%y+
+2zxy?; 20. 3. a) —12z° — 102?%; 6) 2a%b.
BapuanT 2
8
1. a) —16z%y? +24x3y%; 6) —20x3y% — 202544, 2. —B;azb*
—4a3?; 28. 3. a) —10a® — 7a; 6) 0.
Bapuanr 3

1. —10a’b+16ab?; —12. 2. a) 3z%+102? —6x; 6) —6z°y.
3.a) z=-2; 6) z = —4.
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BapuanT 4
1. 422y — 6xy?; — 40. 2. a) —5a® — a%; 6) —23ab’.
3.a) z=-3; 0) z =6.

Bapuant 5
1. a) 5v%;20; 6) 12abc; —3. 2. —152°—262°. 3. z = —4.

BapuanT 6
1. a) 7pg; —1; 6) —4922yz; — 1. 2. —60y? —y. 3. ¢ =
2

3
BapuanT 7
1. a) 16ab?; —1; 6) —9a%bc; — 1. 2. £ = 2.
3.a) 9(a—15)'9; 6) 11(100a + b): 11.
BapuanT 8

1. a) 32a%%; — -; 6) —8lzy’2 +8;5. 2. = —2.
3.a) (a+b):11; 6) 111-a:37.

| -

9. CroxeHue U BLIUNTAHNE MHOMOYNEHOB

BapuanT 1
1. a) 22 +zy+2y% 6) 92—23. 2. a) 2?; 6) 3% —ldzy+
+2y%. 3. a) £ =4; 6) z=-11%.

BapuanT 2
1. a) —a? —ab+ 3% 6) —15z + 25. 2. a) —z? + dzy;
6) 3z2 —6zy +4y%. 3.a) z=-3; 6) z=—L.

BapuanT 3 .
1. a) —p>~5pq+6¢% 6) —bp°q®+9pg®—6¢*. 2. a) —z*~
—9%2; 6) Tz — 16zy + 4. 3. a) l4y; —28; 6) —10a%b?,
—10.

BapuanT 4

1. a) a®+6ab—15b% 6) —28a’+8a’b—4a®b?. 2. a) 3a®—
~3b% 6) —7a’+6ab—110%. 3.a) —T7a;21; 6) —Tzy?; 0,7.
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Bapuant 5
1. a) 3z% - 12zy + 8y%; 6) 3z — dzy — 3y°. 2. a) 2a+
+3b — 2ab; — 2,04; 6) 64u® — 18u; 14%. 3.a) =24
6) z = —4.

BapuanT 6
1. a) 2a? — 34ab — 4b%; 6) —2a? + 3ab + 7b%. 2. a) z%-

11
—2r+2y% 1,19; 6) 19v; —7. 3. a) T = 3 6) z =1

Bapuant 7

1. a) —24udv; 6) 132° - 13y. 2. 0; 0. 3. a) =z = 3;
6) =3

BapuanT 8

1. a) —35p%; 6) 5a?~25ab—20b%. 2. 0;0. 3. a) = ~2;
6) z=2.

10. YMHOXeHMe U feneHne MHOroUNEeHOB

BapwanTt 1
1. a) 2° — 4z —21; 6) 4a—2; B) Tab® —2b. 2. a) 3a%-
—2ab—b*+3a+b; 6) bz —12. 3. z=2.

BapuanT 2
1. a) a>—a—20; 6) 5z —2; B) —4¢ +6p%. 2. a) 4>~
~9zy+2y* — 4z +y; 6) —5a+9. 3. z=-1.

Bapunant 3

1. a) 622 —7x+2; 6) ~22°+z; B) —1. 2. 5a—2; —32.
3.a) t=1;6) z =-1

BapuanT 4

1. a) —8a2—-2a+3; 6) —4a+3. B) 0. 2. 8z - 3; —67.
3.a) =8;6) z=1.
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Bapuant 5
1. a) —12a24+a+35; 6) 5y°—6y°+11y—2; B) —3a®+2a—
—1. 2.8) z+224+1; 6) ¥ 205 +2¢y -2 + 27 -2y + 1.

3.a)r=106)a=2=0 a#2=>z= 2:(:1.

BapuanT 6
1. a) —1222 429z —14; 6) 223 —322—9z+5; B) —4r’+
+2z+3. 2.8) a®—a'+1;6) a”" - 1. 3. a) z = —-1;

2a
6) a=-4=0 a7£—-4=>a:——a+4.

Bapuaut 7
1. a) 8a®—18a? —5a+21; 6) —8a?+6ab—3. 2. a) a'®
—a¥+1; 6) 8a°—1; B) a*—14a°+4902~144. 3. a) z = 2;
6) a=0=1 — moboit; ¢ #0 =z = —2a.

BapuanT 8
1. a) 3u3—8u2+Tu—2; 6) —u?+3uv—5. 2.a) B2—pi6+1;
6) 1+8b% B) b~ 136 +36. 3.a) =-2;6) a=0=
T — nwboit; a#0 =z =a.

11. Pa3noXxeHne MHOrOUNEHa Ha MHOXUTENW

Bapuant 1

1. @) (16a — 5¢c)(2¢* —33:9 2. 21 =0; zp=25.
3.Pemenue: 22 =218(28 —1)=218.7:14.

BapuanT 2
1. o) (7a—5b)(80+96) 2. 21 =0; x93 =—4.
3.Pemenne 79°4+79-11= 79(79+11)—79 90 : 30.

BapuanT 3
1. 6) 6a*b*(9a*p? — Ta — 4b2); B) (a® — o)(z™ + 2 + ¢);
r) (b—c)a—d); m (38¢° —42®)(Tp - 99). 2. 1 = O;
To =3 x13=2.
3. Pemenmne: 313-299 —313% = 313(299 - 313) =
=-313-14:7.
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Bapunanr 4

1. 6) 6a%b%(dabc—2bc*+1); B) (b—c)(a+d—1); r) (z+
+z)(:c21—— 222); m) 2(a +3b)(c—2d). 2. y1 =0; yo = 5;
Y3 =93.

3. Pemenme: 8 42! =215 421l —9ll(24 1) =
= 211.17:17.

BapuwanT 5
1. a) 4a’(y — 22)%(2a — 3y + 6x); 6) (2a — 3¢)(5b + a);
B) (3y — 2z)(3y — 4z?).
22Pemenne: 3*(32+1)-2"(22+4+1)=3".10-2".5 =
=3".10-2""1.10 = 10(3" - 2*~1):10.
3.Pewmenue: 22+7x+12=0; 22+3z+4zx+12=0;
z(z+3)+4(z+3) =0 (z+3)(z+4)=0; 1 = -3
T9 = —4.
4. Pemenue: ab-—ba=10a +b— (10b+a) = 10a+
+b—10b—a =9a — 95 = 9(a — b): 9.

BapuauT 6

1. a) 922(b — 2a)2(3z — 2b + 4¢); 6) {4a + 3c)(3a — 2b);
B) (2a% — 3p)(4a? + 5p).

22Pemenme: TP +1)-3"-(32+1) = 10(5
7" —3M) 110,

3.Pemenne 72437-10=0 z°+5r—-22—-10=0
z(x+5)—2z+5) =0 (z-2)(z+5) =0; z; = 2
.’L‘2=—5.

4. Pemenue abc—cha = 100a + 10b + ¢ — (100c+
+10b+a) = 100a + 10b+ ¢ — 100¢c — 10b — a = 99a — 99¢ =
= 99(a — ¢):99.

Bapuanr 7

1. a) (z—-y+2)(z—y+1); 6) z%y°(42® + 3y?)(y — 5z*);
B) {(z —1)(z™+1). 2. —0,33.
3. Pemesnue abc+ bea + cab = 100a + 10b + c+
+100b 4+ 10c + a + 100¢c + 10a + b = 111a + 1116 + 111e =
=(a+b+¢)-(37-3):37 u 3.
4. Ilpn a#1 z=a—-3; npu a =1 z — moboe yucno.
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Bapuant 8
1. a) (5z — 2)(2z — ay — ¥°); 6) (5¢ — 2k)(bc? — k?);
B) (y— D(x*+1). 2. —9,5375.
3. Pemenne: mn+2m—-3In=10m+n+2m—3n=
=12m - 2n = 2{(6m —n): 2.
4. Tlpu b # -1 y=b+2; mpu b = -1 y — nioboe
YHCTO.

12. Popmynsl a® —b? u (a £ b)?

BapuwanT 1
1
.z =1-. 3. 400.
2.z 14 3. 400
BapuanT 2

2. z= ——2%. 3. 128000.

BapuanT 3
1. a) (4a —b)(6a + b); 6) (a® +b)?; B) —(z? + n)%
3 5
r) (z4+ %Oz +y). 2. z= ~35° 3. 3
Bapunant 4
1. a) (2y — z)(5z — 2y); 6) (2% —b)%; B) —(3c — 24%)%;
1 3
11 - - . . = 1. . T
r) (1lm — 24n)(17m — 18n). 2. z 134 3 2
BapuanT 5
1. a) (5m+3n)?%; 6) (y—5—2m)(y—5+2m). 3. a*—-16b%
4. Pemenue: (n2+3n+1)2—1 = (n2+3n+2)(n2+3n) =
=n{n+1}{n+2)(n+3): 8a 24
5.Pemenue {z+y)?+22+2y+1=(z+y)?+2(z+
+y)+1={(z+y+1)%>=(3,74+ 1,26 + 1)> = 36.

BapuvauTt 6

1. a) (3a+8b)?; 6) (x+4—3a)(x+4+3a). 3. 2*—8l1yt.
4. Pemenue: (2n+1)2-1=4n?+4n=4n(n+1):8,
TK. n{n+1):2
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5.Pemernue: (a+b)?+4a+4b+4 = (a+b)?+4{at+
+b)+4=(a+b+2)? = (537 + 2,63+ 2)2 = 100.

Bapunant 7

1. Ykasamnue (a+b+c) = ((a+b) +¢)? =
={a+b)?+2(a+bc+c® nur.a

2.a) (a-b+e)a+b-0).

G)pemenue: a’bt+b’ctac’—ab?®—bc?—a’c = bla®?—c*)+
+ac(c~a)+b*(c—a) = bla—c)(a+c)—ac(a—c)—b*(a—c)
={a—cHab+bc—ac—b*) = (a—c)(a(b—c) —b(b—¢))
= (a—b)(a—c){b—c).

3. z=-3.

4, Pemenue: ny=5m+1; no=5m+2; n+ni=
= 25m? + 10my + 1 + 25m3 + 20m; + 4 = (25(m? + md)+
+10(m1 + 2m9) + 5): 5.

5 Pemenue: 3a®+ 3%+ 3c— 2ab— 2ac — 2bc =
=(a-b02+(a—-c)+b-—ci+a’?+¥+22>0.

I

Bapuaur 8

l.Yxasamue: (z+y—~22=((z+y)—2)?=
=(z+y)?-2z2(x+y) + 2% u 1.4

2. a) 8y(z +y);

6)pemenmne: a4+ b+ 2%+ 2a%0° + 2ab® = (at+
+a?b?) + (2a3b+2ab3) + (a?b? + b%) = a?(a? +b%) + 2ab(a’+
+b2)+b2(1a2+b?) = (62462 )(a®+2ab+b?) = (a®+b%)(a+b)?.

3. = -,
m=9

4. Pemenune: m=1ln+4; m?=121n°+88n+16 =
= 11{11n+8n+1)+5, T.e. opu generun Ha 11 B ocTaTKe
OoaydaeM i,

5.Pemernwue: 222 + 292 + 1322 — 22y + 422 — 6yz =
=(x—y)l+(x+22)2+(y—32)%2>0. '

13. dopmynul a® £ b3 u (a+b)?

BapuwanT 1
3.125. 4. 44. 5. 6) (z +y)la+2—y). 6.8; 9 10; 11.
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BapuanT 2
3. 125. 4. 45. 5. 6) (z — y)(z +y — m).
6.Pemenne nin+l)+n+1l=(n+1)>

Bapuaunt 3

2.26. 3. c(3a—b)%. 4. 484 5. a) (z—y)(32°+3zy+3y*+
+5z +5y); 6) (m+n+1)%.

6. Pemenne (n+1)2—n?=2n+1 — meuernoe
YHCHO.

BapuanT 4
2. 65. 3. z(z+3y)%. 4.225. 5. a) (a+b)(5a®—5ab+5b°—
—3a + 3b); 6) (z—2y— 2)2
6.Pemernne: (2n+3)°—(2n+1)2=(2n+ 3+ 2n+

+1)(2n+3-2n—1)=8n+8; Tk 2(2n+1+2n+3) =
=2(dn +4) = 8n + 8.

Bapuant 5
1. a) 9c+1)(3c2 —6c+7); 6) (a® —5a+1)(a®+5a—1);
1
B) —32’™my™(3 — 4?™y? 4 7. Py, 2. 1 = 13- 8. 28.
4. 23.

5.Pemenue: nd+(n+134+(n—1)% = nd+n’+ 3n% 3n+

+¥+n =34+ 3n - ¥ =308 +6n=3n(n%+2):3.
BapuanT 6

1. a) 2(2—c)(4c®+14¢+31); 6) (m*—6m+1)(m*+6m—1);

B) 5a7B¥™ (202" + 462" — 3a™b™). 2. £ = 9. 3. 102. 4. g

5. Pemenne: (z—1)2+22+(x+1)>+1=3(z>+1):3.
BapuanT 7

1. a) (a+z+3)(a®—3a+9); 6) 2b(3a® + b — 1);

B) 7z%(z™ —1)2,

2.Pemenune: n*+3nd—n?-3n=(n—-Dn(n+1){n+

+3) 6.

3. Pemernnme: n=55m+4, nmeN (5m+4)3

+(5m+4)? = (5m+4) (5m+4+1) —5(5m+4) (m—l—l) 5.
4. Pemenue: (22 -zy+y?)P + (2% +xy+y?)° =



114

OTBETHI, ¥KA3AHUA, PELLEHAA

(-9 32) (e ) ) 20
4
5. 9

BapuauT 8

14,

1. a) (z — 1)(x? + 2z + 4).

6)pemenue: (a+b)d+{a—b®—3a= (a+b+a—b)(a*+
4206452 — a?+ b 4 a? — 2ab+-b%) — 3a = 2a(a® +3b%) —3a =
= a(2a? + 6b° - 3).

2.Pemenme: 32 2042 4 gn _9n — 3n(32 4 1)
—2722 +1) = 3. 10 - 27 .5 = 5(2. 3" — 2"). 10(3"—
—2n=1)110,

8.Pemenne: ny =5mi+1; ng = 5my+2; (5my+1)%+
+(5m2+2)? = 25m3 +10m; +1+25m3 +20my+4 = 25mi+
+25m24+10m; +20my+5 = 5(5m?+5m3+2m +4m2+2) 1 5.
4. Pemenmme: 12 —224+2°+8y+9=202-2z+1-
—1 4202 +4)+9=(r - 1)+ 2> +4y+4—-4)+ 8=
=(z—1)2+2((y+2)2-4) +8=(x—1)2+2(y +2)2 > 0.
5. 3.

AnreGpanueckasa gpobb.
Coxkpawenue apoberi

Bapuant 1

4a 3a—3b 4
. —_— : - 2.
6) a — X

et+3 7T U Iyl

2a+b
5 H

_.1’

Bapuanr 2

4

2 7
1. a) il,‘" 6) 4.’1’2—23}, B) ﬁ 2. a) m, y
2z + y r -3
6) 5,0 O 3 o7
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BapuanT 3
3(a - b) 2a - 3b T—y
1. 5 - + ;_;
a) 2  6) 2a +3b a) 2(z +y)
Iz -~y 1 z—3
0 ; —=. 3. .
)m—3y’ 5 r—2
BapuanT 4
1 51 + 3y 2(a + b)
1. . 6 . 2.8) 22 4
) ey 9 5z—3y > ® 3=y
2u + 3v z+6
7] ;3. 3. .
)2u—3v’3 3 r+1
Bapuant 5
1—-4r 16(2a + b) T+Y.
a) e 6) 90 L ; B) y+2+z. 2. a) p——
b—c 2 -z +3
; 0) ————; —-1. 8, ———,
4 )(a—1)2 1.3 z—6
BapuanTt 6
5 + 1 12 — ab a—»b 2
1. =T_. i —y—5. 2. .2,
a)(5$—)12’ ) 12 D TYs 2 A o
r—1 r—8
O S Y oy
Bapuant 7
12a + 5b x—4 a+b
1. ; L2 — .
a) 12a — 5b’ 61 r—3 2 a—b' 125
a+4  —x+3
a) a+1 6) z+7
BapuanTt 8
z + Sy z+3 v—u 1 b—-1
1. ; . 2. T —
a) S5y — 2’ 6) z+5 2 v+u’ 6 3. 2) b+5’
) z—-9

22+3z+1°
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15. Cnoxenne wn BbluMTaHue anrebpanueckmnx
Apobeii

BapuanTt 1
1 7b 1
2 9 2 ® Gazp)
2z —2a?% + 5a + 31
: 3. =2
EET T ’

25 — a2
BapuanT 2

T
1. . —-

6)

1 ba 33 uy+9
2b’ 6) 42b° B) 35(x —y) a) 9 - g2’
5—g 3b% + 6b — 69
- . 3. r=3.
(x—1)2(z+1) B) 16 — b? !
Bapuaut 3
a ) 473:—8. B) 5
965’ 60z2 ’ 42(r —y)
322 4+ 9z — 11 562 — 126+ 9
2. a) ; 0) ;
z? —4 (9 — b)(9 + b)?
3+ 16¢2 + 8¢ + 64

. 3. x=2
B) Be(c + 8) 3.z

1. a)

6)

1. a)

BapuanT 4
b -5y +4 11

1030 ©) 42y2 B) 48(a — b)’

—2y% — 4y + 17, ) 4z — 23z + 24
y2—9 ’ (8 + 2)(8 — )2’

3 2

y” + 6y +6y+18' 3 =3
3yly+3)

1. a)

2. a)

B)

BapuauTt 5

b+1 —7T1z3 + 12z — 4 2+ 5z + 24
 8) B g

5 3623

ar a —

. ; . 3. P it HeT.
2.a) 5—:6) @ Dia=3)(a-4 3. Pemenuit ner

1. a)

R
a
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BapuaHt 6
T+2 231a° + 15a2 — 10a + 3 6y +9
1. a) y’ 6) a3 : B) 1
8—b 1
2. a) 0; 6) (b—l)(b—2)(b—5)'3'm__§'
BapuanT 7
1. a) Ta~3 ) 812—!—3&2_ ) —~5a2 + 2a — 75
) 4a? ’ ax(z +y) (25 — a?)?
2. 7 . 3. z=6.

T (u—D(u-3)(u—49)
BapuanT 8
56+ 8 4a?% — 5b2 1052 + 10
1. 6 : .
a) 642 ) ab(b—c)’ 8) (b2 — 1)2
1

6
2. =3 -D(o—5) 3. z=-2.

16. YMHOoxeHWne n geneHue anrebpanveckmx
apobein

Bapuwant 1
2 3 2a 2 4{a — b)
1. a) Z; 6) —; B) =-. 2. a) ——; ;
a) 33 6) 55 ) 3 2-2) 555 0) 30
(5 + )2y zy+1

2 5-z)z zy—-1
BapwanT 2
9 3 y 3 2(x +2)
1. a)( 97 6; gs 3)33_2:' 2. a) 5? 6) z—2
r+y -a
B) 32(z —y)’ 3. 5b+a
BapuanTt 3
5 2(z + 2y) a’ 5a? uv
1.a) o 6) — 2. B) —. 2. 8) = 6) —;
a) 3’ ) :t:(ac—2y)’B) 2v a) 9’6) 3’
(4b — a)(x + 3y) 223 — 3

) {a + 4b) T (422 + 3)x”
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Bapuaut 4

L) 4 8) 25 e b 2a) Zie) 1

(u + 2v)(5y — z) 3 (5 — 3y)y

N P B S o
BapuanT 5
5bc 4a? — v 3z(x-3)
1. a() a_2)’( 6) )_2—a'~’_ 2. 2) (3:(+ 3)(1+3m)’)
c+2)(c—3 3)(a+4
®) exoe=n ¥ 9 Tmoqrs
‘Bapuant 6
ab (y+ DGy -1 . (d+1)d—2)
1. a)l 6)( 22)2) 3y(4—y) )(d+3)(d-4)'
T+
3. a) ;; 6) m
Bapnan-rr?
(z+1)(z — 4) (u+6)(u—5)
1. 2) 27 7 ©) 6 - 2-a) (u+3)(u—4)’
(56 + 2)(b+ 3) 1
®) Gidfari) >N T O E-T
BapuwanT 8
(v+2) v+4 (5—-6x)(z+1)
3. ) $_~§; )_ +7

17. CosmecTHLle gecTeBuA
HaA anrebpandveckumun Apobamu

BapuanT 1
2(1 — 2z)

1. a) 3(a—b), 6) 2. 2. 8.) a2+b2—2b’y; 6) m

1
3; 3:—5.
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BapuanT 2
OS82 2 b O e
3. z= —3
Bapuaur 3
1. a) 2(z + 3z); ©) 5_3:. 2. a) %_;-1-_—?;

Y
7] . 3. r=1.
) z(z +y) T

BapwauT 4
20+ vy 1-y 5
1. 3(a - 2b): . 2. _— .
3. z=-1.
Bapwuant 5
1

1 57
-=; 6) ==. 2. 1 6) ——. 3. z=2.
a) " )32 2. a) 1; 6) EFR)E 3. r=2

BapuaunT 6
1 v 1
1. - 0) —. 2. -1; —. 3. =3
a)y)2 a)16)1_03m3
Bapuaut 7
1. a) 3—4d?; 6)
3. x=-5; z=6.

T

EETEVT ).Z.a) a’+9; 6) 0.

BapuanT 8
1. a) -26°—1; 6) —(y*+2y+4). 2. a) a®+4; 6) 1.
3. =3, x=4.

18. TpsamoyronbHas cuctema KoopAuHaT.
dyHkuun. Pyukuma y = kx

BapwanT 1
1. M(-2;2). 2. A(-2;0); ( -2;2); C(2;2); D(2;0).
3.a) 11 =-2; x20=3; z3=4; 6) f(0)=3; f(2)—3.

4. f(-2) =10 f(%) —§ 5. Ila, nexxur. 6. y = =

9 3
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Bapuaur 2

1. P(~1;1). 2. A(-2;-2); B(-2:;0); C(2;0)%; D(2;-2).
3.a) 21 =-2; z2=2; z3=4; 6) f(0) =-3; f(l)=

=-2. 4. f(-1)=-5; f(%) = g 5. Her, e nexmur.

6. y= —4zx.

BapuanTt 3
1. B(4;-1). 2. B(0; 2) C(0;-2). 3. fla) = a — 2.
4., 1 = = =2; 19 = 2; f(-4) > 0 f(-0,5) < 0
£(23,5) > 0.
5. 'padukom aBaserca upamaa ¢y = 2r C BHKONOTOH
TOUKOH & = —2.

BapuanT 4

1. ¥ Kk a 3 a B U e HalIUTe KOOPAMHEATHI TOYKH
M. M(-2;4). 2. A(—4;0); B(0;4); C(4;0); D(0;—4).
3. flay=a—-3. 4. 1 = =2; z2 = 2; f(—17,6) < 0;

f(%) > 0; f(4) < 0. 5. 'padurom ABNAeTCA OpAMadA
y = —2x ¢ BHKOJOTOH TOUKOH z = 3.
Bapuant 5

a a a a 1 2
1 A(-gig) a(-5i-5)- 2 1(-5) =25 3. = -
=3 x2 =5 x3 = -3 f(-25) > 0; f(-0,75) < 0;
f(3,5) > 0. 4. 'padpuroM ypaBEEHENA ABNACTCA COBOKYD-

HOCThL ABYX OPAMEIX y = —2z u y = x. 5. ['padurom
2
¢ymxnun apaserca ruoepbona y = — (z > 0).
T
Bapuant 6
a a a a 2
1. A(— é‘,—'é'), A1(§,—§). 2. f(g) =6. 3. r] = —3,

To=-2; z3=05; f(-3,5) <0; f(2,7)>0; f(4,5) <0.
4. Fpadurom ypaBHeHHH ABJISIETCA COBOKYOHOCTE ABYX

OpAMBIX Y = 5 u y=—x. 5. ['papuxom ssasercsa ru-

3
nepbona y = p {x > 0).
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Bapuant 7

2 1
1. D(-2%3) Du(2-3). 2. f(-15) =-15.
3. maxy = 5 miny = —-1. Ecim a < ~1 — =mer
pemennit. Ecam a = —1 — oazHo pemenme. Ecan
-1 < a <1 — gpa pemenua. Ecmn 1 < a £ 2 —
Tpu pemenus. Ecam a = 2 — napa pemerua. Ecianm
5 > a > 2 — omEO peulcHHNE, €CAN @ > 5 — pEHICHMH

vet. 4. (paduxoM ypaBHeHNA ABAASTCA COBOKYNHOCTb
2

opaMuIx Yy = 2 m xr = £1. 5. y:-z—.
BapuauTt 8

1. D(-42); D(4-2). 2. f(—%) — 2. 3. maxy=3:

miny = —2, Ecau m < -2 — HeT pemenuii. Ecam
m = —2 — pgBa pemeind. Ecmm -2 < m < 0 — Tpn
pemenusa. Ecma 0 < m < 3 — gpa pemenusa. Ecam
m = 3 — onmo pemenme. Ecium m > 3 — pewenuit

BeT. 4. ['padukoM ypaBHEHUA ABAACTCA COBOKYNHOCTh
2

OpAMHX y = %1 n z = +2. 5. y=—%.

19. JluHeiinble ¢pyHKUUM

BapuanT 1

3. k=-1. 4. (2;8). 5. (0;4); (8;0).
BapuauT 2

3. k=-2 4. (-28). 5. (0;—-10); (—12;0).
BapuanT 3

3. 'padukom asnsgerca npamaa y = 3z — 5. 4. 'padu-
KOM (pYHKIMH ABJAETCA OpAMaA §¥ = T + 4 ¢ BHKOJOTOMH
Toukoil x = 2. 5. 90°.
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BapuanTt 4

3. I'padukrom apaserca npamasa y = —4x—10. 4. 'padu-
KOM (PYBKOMH ABAAETCA OPpAMAA ¥ = & — 6 ¢ BHKoONOTOM
Toukoit r = —3. 5. 90°.

BapuanT 5
2. I'paduxoM ¢yEKDUM ABAAETCA OpAMAA Y = I + 2
¢ ABYM#A BHKOJOTEIMU TOYKaMH ¢ = *1. 3. B Touxe

K(3;4). 4. 'padurom ABAAETCA COBOKYNHOCTL OPAMBIX
y=2r+1u z==x1. 5. 'padukoMm pyEKnNU aABNseTCA
opaMaa y = —x+ 1.

BapwauTt 6

2. I'padpurom dysxnuu apiaserca opamaa y = 2z — 1 ¢

OBYMSA BBHIKOJAOTHIMM TOYKaMH r = 2 uw z = —2. 3. B

touke A(2;-3). 4. 'padukom sBageTcA COBOKYyHHOCTB
1

OpAMEIX Y = 533 -3 u y = x1. 5. I'papurom dyarmum

ABAAETCA OpAMaA Yy = T + 3.

Bapuant 7

2. I'padukom pyEKIMH ABAAETCA OpAMadg y = 2 + 2,50 C
ABYMSA BHIKOJIOTHIME TOYKaMu z = =£3. 3. IIpsamuie me
nepecexalorca 4. ['padpukoM pyHKINU ABIACTCA OPAMAA

y=—-z+4
— p2 _
5, Pemenwue: yro T y+1:0‘
r—1
ye=D-@=-D@E+) _ (@-Dy=s-1)_,
z—1 ’ z—-1 ’

y=z+1; z#1.
BapuanT 8

2. I'paduroM pyEKIMHM ABAAETCA OPpAMAA Y = 2 C AByMA
BHIKOJIOTEIMM TOUKamMu £ = 1 u z = —1. 3. IIpAMue Be
nepecekaiorca. 4. ['padurkom ¢yEKnmuu spageTca mpsa-
Mag y=x+6. 5. y=x~1; z# -1
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20. PeweHune nuHeRHbIX cucTem cnocobom
NOACTaHOBKN

Bapwant 1
1. a) (;1); 6) (153); 8) (1%-3) r) (=0,3-0,7).
9
2. 30"
BapuanT 2

1. a) (%2 6) (1) 8) (~8&-2); r) (-04-06)
1
2. 3
BapuauTt 3

1. a) (1;-1); 6) (2;~1); B) (—1;3); r) (; zll) 2.5m

7.

BapuanT 4
1. a) (-1;1); 6) (3;~2); B) (=2-5); r) (-1;6).
2. 60 py6. u 120 py®6.

BapuanT 5
1. a) (1;1); 6) (2 §); ) (=2;5), (5,5;—2.,5);
r) ( ) 2. 27.

Bapuant 6

1 &) (15-1; 8) (7i-3); ») (3~2) (~2-7)
r) (— —1) 2. 12 ger./u n 9 zer./u.
Bapuant 7
L a) (-L:1); 6) (1) B) (<7:2), -1), (5i3);
r) (3;2;1).

2a#-La#l=(a-La) a=-1=z=-1+y;
y —moboit. a=1=zx=1-1y; y — moboii.
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BapunanT 8
1. a) (2;-1); 6) (1;1); B) (—%3), (43), (0;—1);

r) (2;1;1). 2. a:%#w=2——3y; y — moboii.

a# % = (1;a).

21. PeweHue nuHelHLIX cncTem cnocobom
CROXeHUA U rpaguyecku

BapuanT 1
1. a) (23); 6) (%;7); B) (2;3). 2. a) (1;3); 6) (1;-1).
BapuanTt 2
1. a) (32 6) (-2 B) (43). 2. a) (-1;6)
6) (—1;1).
BapuanTt 3
1. a) (2;-1); 6) pemenn:ié’l get; B) (4;6). 2. a) (3;-1);

6) ¢ — soboii; y=4—§.

Bapuaur 4
1. a) (2;1); 6) ¢+ — moboit; y = 5+ 2,5z; B) (6;9).
2. a) (2;4); 6) pemennii ger.

BapnanT 5
1. (1;3). 2. a=T7; b= —8. 3. a) (—4;5,5); 6) (7;—-2);
B) (5;3).

BapuauT 6
1. (2;1). 2. a =2; b= -1. 3. a) (3;0); 6) (14;1);
5) (l.l)_

5'4
BapuwanT 7

11
1. (-1;2). 2. a=1 b=3. 3. a) (5’5)’ 6) (5:4);

B) (3;-2).
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BapwaunT 8
1. (-1). 2. a=1; b=5. 3. a) (2;-2); 6) (14;13);

) (39

22. PeweHne 33fay ¢ NOMOLYLIO CUCTEM
ypPaBHEHUA

Bapuaut 1 :
1. 4,5 km/u. 2. 4 kM/u9 1 5 KM/u.

Bapwaut 2

1. 70,2 u 27,8, 2. 60 xm/u u 80 km/u.
BapuanTt 3

1. 21,1 cmu 6,9 cm. 2. 440 u 420 yoakoBOK.

BapuauT 4
1. 96 69. 2. 8 yu 12 .
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KOHTpPOABHEIE
paboTH

1. Anrebpandyeckune BolpakeHUs

Bapuant 1
17
2. Y 4 5k-5 5k 5k+5 5 22X 169 bve.
41 )
Bapuant 2
13 (@ + b}t
2. —. 4. 3k—3; 3k . B. |
73 3 3; 3k; 3k+3. 5 v 53 4
BapuauT 3
1
2. —6=. 4. 4k; dk +4; 4k +8. 5. (-‘5‘-+9)t; 51.
3 m n
BapuanT 4
2. -2 4 ak—s dk—4 4k 5 —> S 44
355 a—-m a+m
2.  YpaBHEHWA C OJHNUM HEUZBECTHbLIM
Bapvant 1
1. 21 gm. 2. 130 Tu 65 1. 3.a) x = —2; 6) z = 5.
4. Ecnu a # +3, o ¢ = 2 '3. Ecnn a = 3, To pemennit

HeT. Ecnmu a = -3, To z -— moboe uucio.



7-i xn. KonTponeHaa paborta Me 3 127

Bapuanr 2
1.60 km/u. 2. 100 nu 50 . 3. a8) = -4, 6) z =T.

4. Ecnu a #2 u a #5, 10 m:aw_—é-. Ecnu a =2, 1o

pemeruii ger. Ecau a = 5, To £ — moboe uncio.

Bapuanr 3
1. 144 gm/u. 2. 9 nu. 3. a) =-4; 6) 2=3. 4. Ecin
-5
m#=5mum#-3, To m:Z—Tg. Ecau m =5, To z —
nwoboe uncno. Econ m = —3, 1o pemennii Ber.
BapuanT 4

1. 640 kM. 2. 2200 T 1100 . 3. a) z =—2; 6) =z =3.
4. Ecin b#£# -3 nu b# 7, TO :r:=b+—7 Ecoun b = -3,

b+3
TO pemreHuit HeT. Ecam b=7, T0o £ — moboe uuco.

3. OpHouneHbl 1 MHOrOYNeHbI

BapuanT 1
1. a) a%; 6) al”; B) -5% 2. a) —22249; 6) —a+7a—-10;

B) —a’+3a+20. 3. a) 1; 6) 3. 4. z =11,
5. BriecTH 3a ckoBru 5.

9~ 223

6. z=15. Y ka3 aHHE CBECTH K BUAY (E) =

9\ 2z-3 90
=1 (%) =()"

BapuanT 2
9

1. a) b’; 6) b*; B) %. 2.a) —9z+3; 6) —b>+b+6;
B) 262 +18b. 3. a) 3; 6) 3,5. 4. z =2.
5. Bumectn 3a cxobrn 9%°. 1951 22
6. =2 Y Ka3aHMue: CBECTH K BUAY (8_1) =

=1...
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BapuanTt 3
8
1.a) ¢5; 6) c'7; B) 5T6’ 2.a) —21%—4x; 6) —c?+10c—9;
B) 2¢? —2c—3. 3.a) 7; 6) 1,5. 4. z =2.
5. Y Ka3aHMue: BHHECTH 33 CKOOkn 233,

25 35
6. z=11. ¥ ka3 aHHUeE CBECIH K BUIY (—) =

2 2246 3
=)
BapwauT 4
1.a) d% 6) d'%; ) uv'S. 2. a) 5z%—8z; 6) —d%+5d+14;
B) —3d®> —5d. 3.a) 5;6) 6. 4. z = —2,5.

5. Y K434 HHue: BLIHCCTH 38 CKODKM 359,

5 20+2
6. =8 Y Ka3aHMUe CBECTH K BHUAY (—)

_ (5)3:1:—6 2
=13 ;

4. Pa3noxeHne MHOroUfeHa Ha MHOXUTENN

Bapwant 1

1. B) dy(a®—b)2% r) (k—5)(k*+k+25); 1) (3z+y)(3az+
+ay+3x—y). 2. 2ab(2a+b); —2,4375. 3. z =1. 4. —-0,2.
5. {(m —n)(m — 2n).

BapuanT 2

1. B) 2(2k> + 1)2. r) (3m + 5p)(3m — 5p — 2); @) (a*+
+2a+4)a+32—-2). 2. (x+y)% 27. 3. 2=2. 4. -1.
5. (a +b)(a + 3b).

BapuanT 3
1. B) 22(32% - y)%2. r) (3a — 2)(9¢® + 5a + 4); ®) (2m—
—3n)(2m+3n—2m2+3mn). 2. 50x2+41y?; 43. 3. z = 1.
4. -0,5.
5. Pemenne a'+522+9=2*+61x2+9-2%=
= (22 +3)2 —z? = (2 + 3 — x)(«? + 3+ 2).
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BapunauT 4

1. B) m(m2 —4n)?%; r) (3z + 5y)(3z — 5y + 5); m) (y*—
-3y+9(z+y+3). 2. 8-¢a;4,25. 3. z=9. 4.23.
5. (z2 -z +2)(z* +z +2).

5. Anrebpanueckne gpobn

Bapmanr 1
Yy a(a + b) 2¢ d—c
1. — ; —. 2. ;
a)3 z—y 6; 4 B)2 3ab237 2. a) d
z—y xr—
6) —. 3. ; R
) z—3 3. 2) 5z ' 6) a:g'—Q 814180
5.2 . : = — _
00 kM. Y xazamgue TG 7 , rtme S
HUCKOMOE DACCTOAHME.
Bapuant 2
T a+1 53 b—2a 4
1. a) qﬂj_b,ﬁ) 5 ,213) 3ac2'2'a) 5 ’6)3:—}—4'
3.3) T, 6) I+3 4. z =4.
5. 300 M. ¥ K a 3 a HE M e COCTABATL ypAaBHEHME:
S§-200_ S
vV 3V
BapuanTt 3
(a — b)x 2y 1442 (y—z) -z
1. ; 6 ; . 2. —_—
a)l a+b’ )ba:+y’ B) 15uv a) z+y
- 2a r+4 7
6) m 3. a) m, ) 1 4. = = —5H
5. 10 Bm.
Bapuant 4
a(z — y) a—b 2502 a(2b + a)
1. : Cp) 200 5 4y #2Ota)
a) 1(m+y)  6) i B) 33u2yt’ ~ a) 26 —a '
St —y x—1 4
o) ——. 3. —_ —. 4. = 3-.
) Tty 3. a) 2(5z +y)’ 6) z—6 4. @ 35

5. 800 m.
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6. Jluuennan ¢yHkums u ee rpadmk
Bapuant 1

1. —1-;-; npu z = —2. 2. a) 2, =-3; 29=1; z3=4;
6) opu ¢ < —2 Her pemeruii; opu -2 < a <0 — auga
peiieEndA; opu a = 0 — Tpu pemennsa; 1pu 0 <a <1 —
JeTHpe penesud; opu a = 1 — Tpu pemennd; opu 1 <
< a < 3 — pOpa pelleHHA; OPHU ¢ = 3 — OJHO peIeHHe;
opud a > 3 - HeT pelleHwnit;

B) maxy = 3; miny =—-2;r) y >0 opn -3 <z < 1;
l<z <4 y<O0mpu 4< < -3 4<z <6

1.2
3. Mlpamaa y = 2z + 3. 4. (33;35). 5, Ilpu b = 4.
6. S=1. 7. Cm. puc. 21.
Puc.

3

o
,—

0

BapuanTt 2

1
1. f(-15) = —5 L= -3. 2.a) 2y = -2 z2 =1

3 =3;

6) mpu m < —2 — pemenuii uer; tpu m = —2 — ox-
HO pelteAue; npu —2 < m < —1 — HBa pelleEnsd; Opn
m = —1 — Tpu pemenus; opu —1 < m < — yeThHIpe
pemenus; m = 0 — Tpu pemenua; opu 0 <m <1 —
ABa pemerHud; upu 1 < m < 2 — 0OHO pelleEHe; OpPU
m > 2 — HeT pelleHuil;

B) maxy = 2; miny = -2, r) y > 0 opu -4 <z <
<2 3<z<b; y<O0mpu -2<2<l 1<z <3

2
3. [lpsamana y = -3z + 1. 4. (3%; —33). 5. [Ipu a = 20.

6. §= % 7. Cm. puc. 22.
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7 "
N \\/_

-20/2 x o] 2 =

-2 Puc. 22.
Bapuant 3
2
1. f(-2,5) = 25; r=-1 2.8) 2 = =3; zo2 = —~1;
Ty = 4;
6) opn o < —2 — pemennii Het; npu —2 < a < -1 —
onao pemerne; npu —1 < ¢ < 0 — ngBa pellledus; Opu
@ = 0 — Tpm pemenus; upu 0 < a < 3 — yerhIpe

peleEnd; OIpu ¢ = 3 — TpH pemeHua; opu 3 <a < 4 —
ABa PemeHUA; OpM a = 4 — OJHO pemleHue; Opy a > 4 —
peliernii HeT;

B) maxy=4; miny=-2;r) y>0 npu -3 <z < -1
-1<z<4 y<0mpn 4<z<-3 4<z2 <05

3. llpamas y =2z +4. 4. (— > 1) 5. [Ipu m = -5.

X 1313
6. = T 7. CMm. puc. 23.

Ya ya

AN N

S0 \ > o3 »
Puc. 23.
BapunauTr 4
1. f(_las) = 8, = —-2. 2. a) T = —-—3; T2 = —1;
T3 =0
6) opu b < —3 — pewenwnii BeT; npu b = —3 — on-

HO pemenue; npa —3 < b < —2 — pBa pemeHMsA; OpH
b= —2 — rpu pewenns; aupu —2 < b < § — yersipe
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pemenns; opu b= 0 — Tpu pemenua; mpu 0 < b <2 —
ABa pemenus; opu 2 < b < 3 — ozmO pemenne; mpu
b >3 — pemenuii meT;

B) maxy =3; miny=-3;r) y>0 opu 4 < z < —3;
3<r <6 y<O0mpu -I <z< ~1; -1 <z <35

5 7
3. 1 = —4r -1 4. { - 1—;——). 5.
4pﬂMaﬂ y 1 4z — 1. 4 ( 3 13) 5. Ilpn
=—. 6. §==. 7. . . 24.
a 3 S 1 7. Cm. puc. 24
yu/ yA
\2 /
0 x 2 0 'i
Puc. 24.

7. CucteMbl ABYX ypaBHEHU C JBYMS
HEN3BECTHLIMK

Bapuant 1
1. a) (0,51); 6) (—1,1;1,1). 2. 10u 15. 3. y = 0,5z — §;
(4;,-6). 4. a=-1. 5. (1;-2), (1;2).

6. r=2;, y=1.
r—3y+1=0

Y Ka3aHHU e nDepeiTH K CHCTeMe { % — 5y +1=0.

BapuauT 2
1. a) (2;-1); 6) (—0,25;1). 2. 12 18. 3. y = —6z+

+8; (1;2). 4. He cymectsyer. 5. (_ '3'3_2) (_ %’%)

(7-7) (372)
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6. t=2; y=6.
3r—y=0

Y Ka3aHMUe CBECTH K CUCTEME
2c—y+2=0.

BapuauT 3

5 1
1.a) (<12 8) (mi—55):
2.39u52 3. y=-15x+4; (2;1). 4. a = —15.
5. a=b =y — moGoit z =a’—-ay; a#b =z =—ab;
y=a-+b
6. 2=3; y=1,5. ¥ Ka3aHHe CBECTU K BHAY
(r —2y)% + (z - 3)2 = 0.

BapuanT 4

8.

1. a) (4;-2); 6) (0,1;-0,3). 2. 120 m 36. 3. y = 0,52+
+10; (4;8). 4. a=2. 5. a =1 =z — moboit, y = 1—g;

2a
a =—1 = pemenuit get; a # £l = z = , Y=
a+1
_a—l
T a+1

Y Ka3aHHe CBeCTH K BULY

WNTtoroeasa koHTponbHaa paboTa

Bapuanr 1

1. 10a? — 2ab. 2. Z——E—;. 3.a) z=2,5

1
6) ¢ = -3 Y K a3aHHUe pa3joKITh MUCIAUTEND

Ha MHOXHTEJIH, a 3aTeéM ONpPOBEPHTH, HE oﬁpamalo'r Jan

KOPHH B HOJBb 3HaMe?aTenhi
4. (3;4); ma. 5.a) =; 6) —. 6. 42 u 35.
1 37 14

7. (-1;-1) (—21; Z) Y Ka3aHMU e: IepBOe ypaBHEHKE
npusectu k euay (z+ 1)(z+3-y)=0...
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BapuanT 2

1. 1022 + 6xy. 2.

yvxazague B-1. 4.
28.
7. (2;0) (2,5;1,5). ¥ Kk a 3 a E ¥ e: mepBoe ypaBHEHHE
npuBecTH K Buay (r —2)(z —1—-y) =0..

. 3. a) y=12025 6) z=-3. Cm.
2:3): mer. 5.a)1;6) 14. 6. 40 u

’T&a b

BapuanT 3

1
1. 6y — 3zy. 2. 3. a) y——IO 6)3:—5. Cm.

a+b
ykasarue B-1. 4, (2;—4); mer. 5. a) = 6) —. 6. 25 km,
15 kM u 10 kM.

7. (1—3, ?;4). Y Ka3aHUe pasneJuTh NepBOe ypab-

1
HeHUe Ha zyz # 0 W caenarb 3ameRy — = a; — = b;
T Y
1
-=c...
z
BapuanT 4

2
1. 7a?—10ab+16b2. 2. % 3.a) z =5 6) r=—2. Cm.

ykazanue B-1. 4. (3:1); na. 5. a) 7; 6) 10. 6. 12,5 km/u

u 2,5 kM/u.

11
7. (0;0;0) ——1;—;—). Y ka3 aHMUe: mEpPBOE YPABHEHUE

pPasAeNUuTh Ha IY; BTOpOe — HA T2, TPeThbe — HA Y2.
3aTeM CHOKHUTL BCe TPH YPABHEHUA, NOJYUYUTCH 2(—+
i

1 1
+~+ ;) = 8’ : 2, ¥ BLIYHTATL M3 OOCJEAHEr0 YpaBEEBUA

nocaenonaTeNbHO Npenpliymue TpH.
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