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[Npeavncnosue

IlagEas KEUra pacCYNTAHA Ha BCEX XKEJIAIOWMX yJIyYIINTD
CBOM 3HAHMA IO ajrebpe M coCTaBJeHa B HOJHOM COOTBET-
CTBMM CO NMIKOJILHO! IpPOrpaMMOH.

ITocobmue comepxkut 22 caMocTosiTenbELIEe paboTH 1 8 KOH-
TPOJILHEIX pabor. COOPHMK HECKOJILKO OTJINYAETCA OT OOLIY-
HbIX AMOAKTHUYECKNX MATEPUAJIOB TEM, UTO CAMOCTOATEJIbHEIE
paboThl B HEM NpHMBEINEeHH B BOCbBMM BapHMaHTaX, 4eThIpex
ypoBHei#l cimoxkEOCTH. YeMm MH pykoBoacTBoBaauch? He ce-
KpeT, 4TO B HOCJIeQHUE TOoabl OYeHb CyHeCTBEHHO BO3pOCJa
CJO0KHOCTh BCTYOMTEJbHHX 3K3aMeHOB B BY 3u. OamroBpe-
MEHHO OTMeYaeTCA IPONeCC YNPOUEHUA COLEeDKAHUA IIKOJIb-
HEIX y4yeOHMKOB MaTeMaTHKUA. ME mosiaraemM, 4To y»xe B Cp€ k-
HUX kjaaccax — B 10-m u 11-M Ba 2TO MOXKeT mpPOCTO He XBa-
TUTL BPEMEHM — HeOoOXOAMMO MOKAa3hIBaTh y4YeHMKaM OoJee
coOep KaTeJbHLIE 33 Ha4H.

KakoBa ke CTPyKTypa HamlMX AUAAKTUYECKUX MaTepua-
soB?

I yposenv caoxmcrnocmu (Bapuasr 1 — Bapuant 2) — 70
MHUHEMMYM TOTO, YTO ANOJKEH 3HATh y4YeHMK, — Ga3a.

II yposenv caoxcnocmu (Bapumanr 3 — Bapmant 4) —
“TBepaas ueTBepkKa’.

IIT yposens caoxcrocmu (Bapuarr 5 — Bapuanr 6) — “ma
OATEPKY .

IV yposenv caoxchocmu (Bapuasr 7 — Bapuant 8) — ana
TeX, KTO BCepbe3 yBJI€UEeH MAaTEeMATHUKOM.




4 Mpeaucnoene

Ecan nooxoouTh K MCOOJIb30BAHNAIO KHUTH (OPMAJILHO, TO
PEKOMEeHAYyeTCA Clenyolee:

I nam Il ypoBess — pmna 6a30BO# IIKOJIHI,
Il nnu II1 ypoBesb — miia rUMHA3NIA;

ITII uan IV ypoBeEb — mia AnOeeB MM MaTEMATUYECKUX
IIKOJI.

Cnenyer mMeTh B BUAY, UTO BCE CAMOCTOATENbHEIE M KOH-
TPOJbHLIE PabOTHl COCTABIEHHEI M30LITOYHO. Y UMTENIO HUA B
KOEM CJiy4yae He CleyeT CUMTaATh, UYTO 00beM paboT HomkeH
OBITH UMEHHO TAKUM — MEI JUIIL XOTEJNA OPEeNOCTABUTL €My
BO3MOKHOCTSH BHIOODA.

Bce KOHTpOJBLHBIE COCTaBJIEHH B YeTHIPEX PAaBHONEHHBIX
BapHUaHTaX.

Boobme, cTpykTypa KHATYA HOJHOCTHIO NOBTOpAET “3ama-
um K ypokam reomerpun’ b.I'.3uBa, a 3maunT, MoxKeT GHITH
KCIOOJH30BaHA KaK 33 HaYHUK.

Haneemcsa, yro Hama KEUra DOMOMKET YUYATEJIAM U HETAM
YCHEIIHO 3aHMMAThCA MAaTEMATHUKOI!.

Baadumup I'oavouu




CaMmocTosiTeAbHEIe
paboOTEI

1. Yucnosble n anrebpanueckme BbipaXkeHus

BapuanT 1
1. Haitgure 35aYeBNA aiarebpanyvecKoro BLIPaKEHUA
da+c
opu a=—2uc=3.
c—a

2. Y4eHUK KynuJa m kapaggamei oo 2 pyb6. u n rerpanuei
no 3 py6. CKOJIBKO CTOAT BCE HOKYyHIKU?

3. 3anumuTe YTPOCHHYIO CyMMy 4Yuces a U b u HaiiTu ee
3gavenue npu a = 0,8 u b = -3

4. 3anumuTe TPU MOCJETOBATENLHBIX YUCJA, KPATHHIX 3,
eCcJIM MeHbIIee u3 HuUX 3k + 3.

3anumnTe TPEeX3HAYHOE YMCJIO B BUJAE CYMMBI pPa3psm-
HBIX CJIaraeMblX, Y KOTOPHIX ONU(pa COTeH paBHA a, IU-
¢pa necarkos — 3, a nudppa equaun — b.

(W
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BapuauT 2
1. Haiigure 3HayeHne asredOpamdeckoro BHpasKeHUA
3a —c
—— mnpua=3uc=—4.
a+c

2. OgEa cTOpOHA NMPAMOYTOJILHUKA PaBHA @ CM, a ApYyras
Ha 2 cM MeHbIne. Hainure niomans 3TOro npaMoOyroiib-
HUKA.

3. 3amuuiuTe: K yTPOEHHOMY YuUCIy @ npubasuth b. Haii-

JAUTEe 3HAUYEHUE DTOU CYMMBl IPU @ = —15, b= —2,6.

4. 3amumuTe TPU ODOCJIEAOBATEJNLHLIX YUCJIA, KPATHHX 4,
eciu Ooynbmee U3 HUX paBHO 4k + 4.

5. 3amumure OoOWMUII BUI HATYPAJILHOTO YUCJA, KOTOPOE
IpH JEeJEeHUM Ha ( HaeT B OCTATKe O.

BapuauT 3
1. Haltaure 35ayeHne ajaredbpamyvecKoro BEIPAKEHUA
3a — 2ab + 5b o na—g b—§
5ab — 1 pRA=3"2= %

2. Omur depmep 3acedAs ApOBoOii MmeHUNEH a ra, a BTOpPOii B
1,5 pa3a 6osabure. CKOJIBLKO ra 3eMJIN 3aCeAJIN MIleHUEH
ob6a dpepmepa BmecTe?

3. 3anumure ¢GOpMYINIOl YACTHOE OT [eJIeHUA yIABOEHHON

CYMMBEI YHCeJI ¢ ¥ d Ha UX Pa3HOCTh M HANTHU €€ 3HaYeHue

2
npnc:3,7nd=15.

4. IlokaskuTe, YTO CyMMa TPeX MOCJIE0BATEIbLHLIX UETHBIX
ypcen peaurcsa ga 6.

5. Halimure abCONMIOTHYIO BEJIUYWHY UMCJIIOBOTO 3HAYEHUSA

BHIDQKEBUA M —n +p —qupu m = —34, n = _22,
pP= —1747 q = 079




1. Yucnosewie u anrebpanyeckune BbIpaXxeHus 7

BapuanT 4
1. Haligute 3rauenmne aaredpamndecKoro BHIPAXKEHUSA
15a + 8ab + 2b
=2 b= ]
350 — 1.5b opu a ,b=0,4

2. B xpamnaunme ¢epMepsl IpUBE3JIM CBEKJIY: OAUH OPUBE3
a T, a BTOpoOii B ABa pa3a MeHbIIe, ueM nepBuiii. CKOJILKO
BCEr0 CBEKJHI NpUBe3JM pepMeph’?

3. 3amumure GOPMYJIIy YACTHOTO OT AEJICHUA PA3HOCTHU YH-
CeJ p M ¢ Ha YIOBOEHHYIO CyMMY 3Tux uucen. Haiinure

3
3HaYEHWE DTOTO BhHIpakeHusa npu p = 4,2 u g = 2-.

4

4. HokaXute, YTO NPOU3BeAEHNE ABYX IOCJIENOBATEIbHBLIX
YeTHRIX YUCeJ OEeJUTCA Ha 8.

5. Haitnure abCcOMIOTHYIO BEJINMYUHY YUCJIOBOTO 3HAUECHUA

2 6
BHIpakeHUA —a+b—c—dupua = —45, b= —3?, c=2/7,
3
d=—-13-.
7
BapuauT 5
1. Haiigure 3ma4enue ajaredpandyecKOro BHIPasKeHUA
@~ 25 nna—5nc—1
ac—2c+a—2,3 pra= 2

2. Oaue MacTep 3a IMThbEe KOCTIOMOB HOJYy4YmJ a pyo., a
BTOPOI1 B ABa pa3a MeHblie. CKOJBKO AEHET MOJYYUIIN
o6a MacTepa BMeCTE 3a BLIMOJHEHHYIO paboTy?

3. 3anumuTe B Buae GOpMyJIibl YACTHOE OT AEJEHUA CYMMBI
ynuceJs a 1 b Ha YTPOEHHYIO PA3HOCTh UX, YBEJIUUYEHHYIO
Ha YTPOEHHYIO Pa3HOCTb YUCEJ M U 7N.

4. Ilokakute, YTO CyMMa ABYX HOCJI€HOBATEJIbLHLIX HEUET-
HBIX YHKCeJ OeJauTca Ha 4.

5. Yucao z nupu nenenun Ha 10 maer B ocTtaTke 3, a UKUCIO
y upu neixesnu ma 10 maer B ocratke 2. lokaxkmure, uTo
cyMMa z + Yy AEJUTCA HANeJO Ha J.
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Bapuant 6

1. Haligure uncseHEOe 3HaAYEHUE BHIPAYKEHNA
da —b

1
2a + 2,5b — fﬁab

2. Ilapoxox mes mo TedeHMIO pekr 9 4 CO CKOPOCTHIO
a kM/4, a 1poTuB — 6 4 co ckopocThio b kM/4. CKOIBKO
BCEro KMJIOMETPOB MPOMIEJ HapOXOo’!

2
npna=5§,b=2.

3. 3anumure B Buae GOPMYJH YaCTHOE OT NEJIEHUA yIBO-
€HHOIl CyMMBI YUCEeJI M U Nl Ha UX PA3HOCTD, yBEJINUYEHY IO
Ha yTPOEHHOE IPOM3BeNeHrEe YUCe ¢ U d.

4. IlokaskuTe, YTO €CJIM ABA YUCJa OPU OeJIEHUU Ha a UMe-
IOT OJMHAKOBHEII OCTATOK, TO X Pa3HOCTh AEJUTCS HA a.

5. B nBy3mayHOM umciie cymma nudp paBHa 8, umcio nge-
CATKOB B 3 pa3a OoJbime uucia enquaun. Haligure sto

YMCJIIO.
BapuanT 7
1. Haitnure yncioBoe 3HaUEHNE BHIDAKEHUA
1 3 2
(—3,2) - (pk - Ek) —5(pp—k) mpup= — k= —15.

2. ABTOMOOMJIBb IDEJ IO IDOCCE M Y CO CKOPOCTHIO 4 KM/Y
U IO TPYHTOBO# gopore n 4 co ckopocThio b kM/4. 3a
KaKoe BpeMd IPOEeNET BeCh 3TOT OYyTh MOTONUKJI, HeJiad
B cpeaHeM v KM/u?

3. 3anummre GOpPMyJly YACTHOI'O OT HEJEHUA CyMMBI YU-
cea a 1 b Ha yNBOEHHYIO PAa3HOCTb UX, YBEJINUYEHHYIO HA
y4eTBEPEHHYIO Pa3HOCTb YMCeJI C U d.

4. Haiinure Bce Takue LeJjble YUCIA T M Y, UTO

(z+1)(y—2) =2.

5. Hokaxxkure, 4to unucio ab — ba menurcsa ma 9.




2. CeoiicTBa apudpmeTuuecknx AeCTBUIA, NPaBuna PackpuiTus ckobok 9

BapuanT 8

1. HaiiguTe yncioBoe 3HayeHNE BHIPDAKEHUA

1 1

1
(—4,2) - (21; + §y) +24(y—) upmzx = 45, Y= —lg.

. Paccroaaue mexny mnBymsa npuctasaMu s KM. CKOJIBKO

BpEMEHM HY:KHO TEIJIOXOAY, YTOOR NpOiTH MO peKe Ty na
1 0o0paTHO, €CJIM CKOPOCTh TEMJIOXOHA B CTOAYEH Boxe
v KM/4, a CKOPOCTb T€4YEHUs PEeKu m KM/4?

. 3anuumiure (GOPMYJIOM CyMMYy YaCTHOTO OT HOeJIEHUA

YTPOEHHO! CyMMBI YMCeJ T U Yy Ha UX PA3HOCTH U YIBO-
€HHOE NMPOU3BENCHNE YUCEN a U b.

. Haiimure Bce Takue meJible YMCa T U Y, UTO

(y+1)(zy—1) = 3.

. Jlokaskure, yro umucyio ab + ba menurcsa Ha 11.

2. (CgoiicTBa apudpmeTHMUeCKUX [ENCTBUN,
npaBuia packpbiTUA CKobok
BapuanTt 1

. Halimure 105% OT

1. Broimonrure neiicTBusa

(—1%) - (—25) - (+§) —(-36) : %+ (—16,5) - (+4211-) :

. Halinure 3mayenue BHIpaKeHUA

(2z° — 3z — 6) — (522 —3z 4+ 4) mpmz = 2,2.

. Pemmure ypasrenue (7z + 1) — (6z + 3) = 5.

4 8
0,2

(152§ - 148§) - 0,3

. Ha CKOJIBKO mPONEHTOB yBEJHMYUTCA NJIOMALb OPAMO-

YyTOJILENKA, €CJIM JJIMHEY OPAMOYTOJLENKA YBEJIUUUTDH HA
20%, a mupury ga 10%7
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BapuauT 2

1. BunoaauTe nelictBuA

e (-
() () (43

2. Haligure 3HAUEeHNE BHIpAKEeHUSA
(822 — 4z +3) — (522 + 2z +3) mpmz = —4,4.

3. Pemnre ypasrenue (6z + 2) — (5 — 4) = 6.
4. Haitmure 4,2% ot

4 2 5

7320

1 8"
(31—2- + 4,375) : 195

5. Ha ckosbkO mpomeHTOB yBeJWUMTCA 00beM KyODa, eciam
JUIMHY KaxXaoro pebpa kyGa yseanuntsb Ha 20%7

BapuanT 3

1. Bunoaaure neiicteusa

((+4) : (+%) +(=20) : (-1%)) . (+;> +(=3,5)—(=5).

2. Haiigure 35aueEne BHIpaKEHUA

3 (4 1 3
Z(gx—4) _8(2Z$+§) npu z = —9.

3. Pemunre ypasmenue (2z +3) — (z — (3z + 4)) = 5.

4. Haiiaure uucio, 36;% KOTOPOTO COCTABJIAIOT
7 ) 2

(853_36 - 83173‘) : 2§

0,04 '

5. Ha ckosnbko mponesToB yBeMuuTCA DJIOMAanb KBaAPaTa,
eCJI JUIMHY KaK4Oi cTOpOoHH yBeauuuth Ha 20%7




2. CeoiicTBa apudpmeTUUECKUX AEACTBUIA, NPaBUNA PaCKPLITUA CKOBOK 11

BapuanT 4

1. Brimosasure neitcTBus

() T () () o

+ (+6§-) —(+2,3).

2. Haiigure 35aYyeHNe BuIpaKeHUSA

4 (5 1 5)
E(Zx—5)_6(25x+6) opu T = —3.

3. Pemure ypasrerue (2z — 3) — (z — (3z — 4)) = 6.

1
4. Haiigure umncio, 61% KOTOPOTO COCTaBJAIOT
7 3 1
(9756 — 95ﬁ) . 2Z + 0,373

0,2
5. Hekoropriii ToBap cHauaJsa mnoxopoxaJi Ha 10%, a moTom
nonemeses #a 10%. Ha ckoIbKO IPONEHTOB M3MEHNJIACD
meHa aToro Tosapa’?

BapuanTt 5

1. Bruimoasure neiicreus

(o5 D) com (43) (8)-

3
—(—3,9) : 1-].
(-39 (+15)
2. Haitnute 3Ea4eHne BHpaXKeBUA
(n® —5m) — (4n? —7) — (9m — 3n?) nmpmm =14.

2
3. Pemure ypaBHEeHMe IOgy — ((4y + 5) — (7 — 6y)) = 155.

5 717 1
4. Haitmure 3,6% ot (612 - 3—36) 2,5 — 45 : 0,65.

5. B kpyxke uucio manbuukos cocrasisger 80% ot uucaa
neBodeK. CKOJILKO IPOUEHTOB COCTABJIAET YMUCJO AECBO-
YeK OT YMCJIa MAJLUYUKOB B 3TOM KPYXKKe?




12 7-5n KN. CAMOCTOATENIbHLIE PABOTHI

Bapuant 6

1. Brimonaute nmeiicTBus
(—-2,15) - (—4,2) + (—2%) : (+14) — (——2%) +
+ (-1,69) : (—0,13).
2. Haiigure 3Ha4YeHNe BHIpAKEHNA
(7m — 2n?) — (4m — 8) + (5n? —3m) mpun =1,3.
3. Pemmre ypasrenne 2(12z — 0,035) = 0,6 — 2(z + 0,075).

‘ 1
4. Halimure gucio, 33—?;% KOTOPOTO COCTABJIAIOT

((9l _3,68) : 21) (15 (2,1 = 2,09)) .
) 2
5. IlaEBl ABa KYCKa C PAa3JUYHBIM COHIEPKaHMEM OJIOBA.
Ilepsriit, maccoit 300 r, comepsxur 20% omnosa. Bro-
poii, maccoit 200 r, coxepsxut 40% onosa. Ckosnbko npo-
IEeHTOB 0JI0Ba OyleT COUep:KaTh CHJIAB, IOJyUYEeHHBIN u3
9TUX KyCKOB?

BapuanT 7

1. Beimonanre neiicrBusa

1 61 1 7 11
<8,6- i~ (59—0 —4-1—2)) (E 205 1,34) .

2. Yuopocture 5z — (6 — (7Tz — (8 — 9))).
3. Pemure ypaBrenue (7 —10z) — (8 — 8z) + (10z +6) = —8.

4. Ilepsoe umcio cocrasaser 80% or Tperbero, a BTO-
poe —— 30% ot Tperbero uucaa. Hailimure sTu unciaa,
ecJIi UX cpenHee apudMeTndyeckoe pasHo 21,21.

5. MMelorca mBa KyCKa CIJIaBa OJIOBA M CBUHNA. [lepBuii,
maccoit 300 r, comepsxkur 60% onosa. Bropoit conepxur
40% onosa. CKOJBKO 'PAMMOB OT BTOPOTO KYCKa HA IO
n00aBUATL K NEPBOMY, YTOOLl IOJYUYHUTh CIJIAB C COMOEP-
sxagueM oJosa 56%7




3. YpasHeHUsA C OlHUM HEUBBECTHbLIM 13

BapuanT 8

1. BuimonsuTe neiicTBnA

1 (.32 7 11 7

2. Yupocrure 3a — (2a — (5a — (4a — 7))).
3. Pemmre ypasuenne (5—12z) — (6 — 6z) + (122 + 3) = —2.

4. Ilepsoe uncso cocrasiaser 70% OT BTOPOro, a TpeThbe
uncao — 50% ot sroporo. Halinure sTu umciaa, ecian
X cpenHee apudpmerndeckoe paBrO 44,88.

5. Kycok cnsnaBa mMenm m mmEKa Macco#t 36 kr comepkutT
45% menn. CKOJBKO KMIJIOTPAaMMOB Menu HYKHO no0a-
BUTH K ®TOMY KYCKY, YTOOBl HOJIyUEeHHBIIt HOBHI# cHJaB
comep:xan 60% mean?

3. YpaBHeHUA C OAHUM HEN3BECTHLIM

BapuanT 1

1. PemnTe ypaBEEHNA:
1
a) 3% = 25, B) 122 — 25 = Tx + 5,
6) 4r — 2,1 =-0,5, r)3(xz—-2)—-5=23z+1)—1.

2. Ilpu kakOM 3HAUEHUM M 3HAYEHNE BEIDAKEeHUA 3m +4 Ha
13 6oabme 3HAYEHWSA BHIpAXKeHNsa m + 37

3. Haiimure umciio, KOTOpoe NpM yBEJMYEHUM ero Ha 17
yBesanuuBaerca B 10 pas.

4. Peumnte ypasrenue (2z — 5)(x + 10) = 0.

BapuaHT 2
1. Pemnte ypaBEEHNA:
1
a) 2T = 15, B) 1 — 0,04z = 0,5+ 0,062z,

6) 3r —2,1 =0,6, r)2(y—>5)+3y=4(2y+8).
2. Ilpu kakoM 3HaYEHMH N CyMMa BHIpaskernii 3n+4 u 8n+7
Ha 15 MeHbIIEe 3HAYEHUA BHIpasKeHusa 5 — 3n?
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3. Haiimure umcio, KOTOpoe OpM yBeJWUYEHUM ero Ha 15
yBEJIUYUBAETCA B O pa3s.

4. Pemure ypaBrersne (3z + 10)(z — 20) = 0.

BapuauT 3

1. Pemnre ypaBEEHUA:

a) 4,5+ 1,25 = 37%,
3 1
o -03=- 20—
) y 9 4y+ 02’
B) 5(4,5z — 1) = 5,7 - 0,5(z — 20),
r) 2c + 7 T - 3
3 2

2. Ilpm kakoM 3HaYeHMM a 3HAUYEHWE BHIpAKEHUSA 2a — 3 B
ABa pa3a 0oxablle 3HAYEHUA BLHIPAKEHUA G — 57

= 4z.

3. Haiinure Tpm mocienoBaTeNbHBIX YMCJIa, CYMMa KOTO-
pHIX paBHA 9.

4. Pemnre ypasHerUE |T — 2| = 3.

BapuanT 4

1. PemuTe ypaBHEHUS:
3
a) 2,2y — 51 = 8,55,

6) —-0,3 = %w—i— 20%,

B) 3(1,9z + 2,4) = 5(0,42z — 0,96),
3z+11 22+7

R T S

2. Ilpu kaxkux 3HAYEHUAX 1 3HAUYEHUE BLIDAXKE€HUA 3 — M B

TPM pPa3a MeHbIIe 3HaYEHUA BuIpakeHusa 2m + 37

4z.

3. Haitaure Tpu mociieoBaTebLHEIX Y€THEIX UMCJIIA, CYMMa
KOTOpBIX paBHa (.

4. Pemute ypasHesnue |z + 3| = 5.




3. YpaBHeHusa ¢ OQHUM HENZBECTHLIM 15

BapuanTt 5

1. PemuTe ypaBHEHUA:

2

5) x+1_2x=5—3x_(z+x-8—3).

2. £ = 2 ABIAETCA pelIeHNEM yPaBHEHUA

am—(E—B)-——-a(x—3)+5m.

2

1
a) (0,4z —2) — (1—:17 + 1) = 2,8 — 4z,

Haiiogure a.

3. Ilpn kakoM 3HaueHuu k 3HaueHWe BLIpakeHUsa 1 — 2k

B Tpu pa3a 0oJblne yIBOEHHOTO 3HAYEHUA BHIPDAKECHUSA
2k + 47

4. Ilpu kakux 3Ha4YeHUsAX a u b ypaswsenue (a —2)z = b+ 1
He uMeeT KopHeii?

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

BapuanTt 6

1. PemuTe ypaBHEHUA:
a) 1,2 -4z — 3(2x +0,7) = —2/4,

5) 2x—1—3x—4=$+1—(1—x+2).

2 3 2
2. x = 3 ABIAETCA pelleHUeM yDaBHEHUA

%—2—(az—1)=a(m-—2)+3x.

Haiinure a.

3. Ilpu kakoM 3HauyeHuUUM M 3HauYeHMEe BHIDAXKeHUA 4 + 3m
B [Ba pa3a MEHbIIe YTPOEHHOI'0 3HAYEHUSA BHIDAKEHUA

m — 37

4. Ilpu kakux 3EaYeHNAX a 4 b J10060€ UMCIIO ABNAETCA pe-
menuveM ypaBHerus (a + 3)z = b— 17

5. Pemure ypaBuenue |z + 5| = [2 - 4z|.




16 7-n KN. CAMOCTOATEJIbHbIE PABOTHI

Bapnaut 7

1. Pemure ypaBEE€HUA:
a) 49z — ((5z — 6) — (11 — 8z)) = 32,

1 1 1
6) =(z°+ 2x —5) — ?4—(:1:2 —z 4 3) = — (2% + 4z — 15).

3 12
2. PemmnTe ypaBHEHNE OTHOCUTEIHLHO OYKBH I
—b b
T _z +0 9
a b

o

I[Tpm Kakux 3HAUYEHUAX 1 MMEIOT O0IMue KOPHM ypaBHE-
A 6z +1=0u 2z —m =07

4. (a—=1)(b+2)z = (a + 1)(b+ 2).
[Ipm kakux 3HaYeHUAX a U b ypaBHEeHUE:

a) He MMeeT peumeHu’?
6) nMeeT GECKOHEYHO MHOTO peIIeHUi?

5. Pemnre ypasuenue 3|z + 2| — 3z = 2|z + 2| — 4.

BapnanT 8

1. Pemnre ypaBEEHUA:
a) 39z — ((6z — 5) — (12 — 7z)) = 42,
1 5 1 5 1 2
- 2¢ - 7) — = —2)=—(2z - 7—z°).
6) 4(a: +2z—17) 3(:1: +z—2) 12(23: 7—zx%)
2. Pemnre ypaBHEHNE OTHOCUTEJIHHO OYKBHI Y
y+m _y—-m
n  m

+ 2.

3. Ilpu kakux 3HaYeHUAX k UMeIOT OOUMit KOPEeHb ypaBHe-
oA 7z —2=0u 3z — k=07

4. (m+1)(n—-2)z=(m—1)(n—2).
IIpy kakux 3HAYEHUAX M U 7L yDABHEHUE:

a) He MMeeT pemeHra’
©) uMeeT GECKOHEYHO MHOTO peIIeHUH?

5. Pemure ypaBmenue 4|z — 2| + 2z = 3|z — 2| + 1.
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4.

PewweHne 3afjay ¢ noMoulbI0 ypaBHeHU

BapuanT 1

1.

Tpu Opuransl ciaecapeit m3rorosmuu 1085 merasneii.
CKoJbKO meTaJell M3roToBMIIa KakKaaa Opuraga oTnaelb-
HO, €CJIM U3BECTHO, YTO BTOpasA OpUrana M3roToBMJIa Ie-
tajieil B 2 pa3za OoJsbure, yeM nepBas, a Tperba — Ha 70
HeTaJieil MeHblle, YeM BTopaaA’

Paccroagne Mexay OByMsA NPMCTAaHAMHM TEMJIOXOM IIPO-
xoauT 3a 2 ¥ 30 Mue. Eciu ckopocTh TEmIOXoaa YMEHb-
wuTh Ha 6 KM/4Y, TO HAa BTO K€ PACCTOAHME TEIJIOXO
norpatut 3 ¥ 15 mur. Hailiaure ckopocTh Temmoxona.

O06beM IPOMHIINIEHHON NpoAyKIuM yBeanuuicas 10 pas.
Ha CKOJILKO IPONEHTOB IPOMU30LIJIO yBeJaudeHue?

BapuanTt 2

1.

I[Inomane Tpex yyacTkoB paBHa 833 ra. Ilmomans BTO-
poro yyacTka cocraBiser 0,4 miomaay mepBOro y4act-
Ka, a IJIOma b TPEeThero y4yacTka Ha 17 ra GoJsbme mito-
maay nepsoro. KakoBa miomans Kaskaoro ydactea?

Tensnoxon npoures paccTosane Mexay nyakramu A u B
no tedyennio 3a 4 4 30 muH, a 13 B u A nporus Teyenus
oH nmpomeJx 3a 6 ¥ 18 Mmur. KakoBa CKOpPOCThH TEHmIOXO-
Ja B CTOAYEl BOge, €CIIM CKOPOCTh TeYEHMA PEKU paBHA
2,4 km/a?

3asox Beinyckaer 300 nznenmii B roa. Ha ckosnbko usne-
JHUHA B rOJl YBEJIMYNTCSA BLINYCK OPOAYKINAM, €CIIM IPOM3-
BOAMTEJILHOCTL TPy Aa yBeauuutsb Ha 20%7

BapuanT 3

1.

2—3557

B ommom capae Owio 2400 kr Topda, a BO BTOPOM
1 800 kr; n3 nepsoro capasd exenaeBEo O6pasau nmo 140 kr,
a u3 sroporo mo 90 kr. Yepe3 CKOJBLKO mHEH BO BTO-

poM capae ocTraHeTrcAa Topda B 15 pa3a bonbme, yeM B

nepBom?
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2. 13 nymkra A co crkopocTbio 60 kM/4 Brlexasa rpy30Bad

MamuHa. Yepe3 2 u Bcien 3a mepBOi MAMMHON BHIEXa-
Jla JIErKOBas MalIMHA CO CKOpocTbio 80 kM/u. Yepes
CKOJIbKO 4aCOB M HAa KAKOM PacCTOABMU OT A jerxosas
MalllMHEA JOTOHUT IPy30BYIO?

Ilex Buimyckaet 200 n3nenuit B ron. Ha ckosbko u3nennmit
YBEJUYNUTCA BBILYCK IPOAYKOHUHU B r'OJ, €CJIU IPOU3BOIU-
TeJbHOCTb TPYAa moBuicutca Ha 45%7

BapuanT 4

1. YuyamuMmca HeoOxoguMo pa3naTh TeTpamu. Ecam ka-

AKJAOMY ydameMycsa HaBaThb oo 4 TeTrpany, TO OCTAHETCA
12 Terpanmeit, ecau ke JaBaTh IO 5, TO TeTPaneil He XBa-
taT 7 ydamuMmcsa. CkKoJIbKo OblIO TeTpameil U CKOJIBLKO
yqyamuxca’

Ot mpuctaEr B ropoj OTOPAaBMJIACH JIOAKA CO CKOPO-
cThio 12 kM/4, a uyepe3 mosYaca HOCJE HeE B TOM Ke
HANPABJIEHUY BHIIEJ MAPOXOXA CO CKOpPOCTbio 20 KM/u.
KakoBo paccTosEME OT HPpUCTAHU OO TOPOJaA, €CJU lIa-
poOXo  OpHuIleJ Tyna Ha 1,5 4 panbiie Joaku?

B pesynbTaTe yBeJMUYeHNUSA TPOU3BOAUTEILHOCTHA TPY A4
Ha 35% mex ctas BLimyckaTh B AeBb 405 n3neauit. Cron-
KO u3neiuii B AeHb IeX BHIOYCKaJ panee?

Bapuaut 5

1. B nByx KopoOkax JeXuT HOPOBHY KYCKOB MuIiIa. Kcianm

13 IepBOii KOPOOKY BHIHYTH 25 KyCKOB, a u3 Broporo 10,
TO B IepBO# KOPOOKEe OCTAHETCA B ABA Pa3a MEHbIIE, YeM
BO BTOpOil. CKOJBKO KYCKOB B KasKI0M KOpoOke?

. 3 myrskTa A co ckopocthio 60 kM/4 Briexasa rpy3oBas

MamuHa. Yepe3 2 u Bcien 3a rpy30BOi BhlexaJsa Jier-
KOBasA MalluHa cO cKopocThio 80 kM/4. Uepes CKOIBKO
YaCcOB M HA KaKOM PAacCTOAHUU OT A JIerkoBas MalluHA
JOTOHUT TPY30BYIO?
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3. llex Bumyckau B nesb 126 m3nenunii. B pesyanrare yco-
BEPIIEHCTBOBAHUA BHINYCK ONPOAYKOUM B J€HbL ONHAJCA
no 189 uznenuit. Ha ckobK0 IpONERTOB OO AHANACEH IPO-
U3BOAUTENLHOCTDL TpPyaa’

BapuaHnTt 6

1. B nByx kopobOkax oauHAKOBOE KoauuyecTBO KoHpeT. [lo-
CJie TOro, Kak M3 nepBoif Kopobku B3AmM 14 KoHpeET, 2 B
Apyryio nmobasuiau 26, B mepBoit KopoOke cTaso B 3 pa3a
MeHbIIe KOH}eT, yeM BO BTopoil. CkoJIbKO KOH(peT OIIO
B KasK 0l KOpOOKe mepBOHAYAILHO?

2. Paccrosaue or A mo B 90 km. Ilaccaskup, npubuB mo-
e3nq0M B B, npoOuln mHa cramnmuu 20 MuUH, a 3aTeM BO3-
BPATUJICA TEM e I0e3I0M 00paTHO, 3aTPATUB B IEJIOM
3 u 40 mur. Halimure ckopocTs aiieKTpomoesaa.

3. Ha cxosbko mponeRTOB HA 0 YMEHLIINTE YNCIO A, 4To-

OLI DOJIyYNTH YMCJIIO ??

BapuanT 7

1. B Tpex mkomax 3080 yyamuxcsa. B mepsoit mkose yua-
IMXCA B ABa pPa3a MeHbIIEe, YeM BO BTOPOil, a B TpeThel
Ha 80 yuyammuxcsa 6osbioe, yeM B mepBoii. CKOJIBKO yua-
OIUXCA B KK IOM mKoJe?

2. Ha copeBrOBaEMAX mo rpebiae cmoprcMmen 10 MUH DIIBLT
Ha JIOAKEe BHU3 IO TedeHMI0 pekn. Ha obparTHBIA myTh
nporuB TedyeEus ot 3arparua 30 mmr. Hailiaure cob-
CTBEHHYIO CKODOCTbH JIOIOKM (B KM/4), €CJI CKOPOCTH Te-
YeHUsA PEKN 2 KM/u.

3. I'pubul npu cymke teparoT 80% cpoeii maccel. CKOJIb-
KO HAJO B3ATL CBEKUX rpuboB, UTOOBI HOJYyUUTh 1 KT
CyIMIEHBIX 7

BapuanT 8

1. Ha depme Ouimo cobpano 240 T oBomeii. B Tom umcie

CBEKJILI B TPM pa3a MeHbIIe, YeM MOPKOBH, & KaPTOIIKHU
2*
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CTOJILKO, CKOJILKO MOPKOBHY M CBeKJHI BMecTe. CKOJBKO
coOpaJyin KAapTOIIKN, MOPKOBM ¥ CBEKJIBLI?

2. Paccroanue mexxany A m B BesoCHMIemuCT MOXKET IOPO-
exaTh Ha 5 4 20 MuE OGnicTpee memexona. CkopocThb Be-
nocuneaucta 12 kM/4, a ckopocTs nemexona 4 km/4. 3a
KaKoe BpeMs BeJIOCUIIe IUCT npoigeT nyTtsb ot A no B?

3. Pamuyc oxpyskEOCTH yBeauumica Ha 25%. Ha ckoubko
IPONEHTOB yBEJIUUYNTCA IJIomans Kpyra?

5. CreneHb C HaTypanbHLIM NOKa3aTeNEM

BapuanT 1

1. 3anumure Tpon3Be AeHNE B BUAE IPOU3BE ICHUA CTENeHel
9:9:5-5-a-a-a.

2. Beruucaure:

3\ 3
a) (—3)%, 6) 5223, B) (Z) .
3. 3anumuTe YKUCia B CTAHAAPTHOM BUIE:
a) 3053, 6) 50,25.
BapunaHT 2

1. 3anumuTe IpOU3BeACHNE B BUIE IPOU3BENEHNA CTeNeHEMH
b-b-b-b-7-7-7-7-7.

2. Beiuucaure:

9 4
a) (—2)9, 6) 53 - 22, B) (g) :
3. 3amumuTe YMCIa B CTAHOAPTHOM BUJIE:
a) 205,7 6) 35100.
BapuanT 3

1. 3anummuTe npou3BeneHNE B BUIE IPOU3BEACHUA CTENEHEN
3a:-9:-a-a-27.
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2. Broiuucaure:

a) 5%, 6) (—2)3-112, B) (-%)3.

3. 3Janumure yNCia B CTAHAAPTHOM BUIE:
a) 525000 202, 6) 93,53.

BapuauT 4

1. 3anumrvte npou3BeAeHNE B BI A€ IPOU3Be A€HUA CTEIEeHel
b-b-4-2-b-16-b.

2. Bruucaure:

5\ 3
a) (—4)%, 6) 7. 53, B) (—5) :
3. 3amumure 4yKcJia B CTAaHAAPTHOM BUIE:
a) 112,35, 6) 39 444 005.
BapuanT 5

1. Beiuncaure:

) (-%)3, 6) (-2%)3.

2. IlpeacraBbTe uncia B BUe KBaApaTa UM Kyla:
a) 0,008, 6) 216, B) ———.
3. CpaBruTe umncia:

a) (—5,2)% u (-2,4)2, 6) —7,12 u —5,9.

Bapunaut 6

1. Beruncanre:

2) (-2)4, 6) (—12)3.

2. IlpencraBbTe unciia B BUAE KBaApaTa Miu Kyoda:

27
a) 0,0625, 6) ~ 135 B) 343.

3. CpaBBuTE UMCIA:
a) (—2,4)* u (=5,2)3, 6) —6,82 u —5,72.
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Bapuant 7

1. 3anumuTe IpON3BeaeHNE B BULE IPON3BEIeHUAA CTeneHei
z3.2%.2.8.22.128.

2. IlpeacraBbTe 4YUCJIO B BUAE HOPOU3BeleHUA CTemeHel
OPOCTHIX YMCeJI:

a) 1820 - 22, ©) 243 - 15 - 125.
3. Kakoit nu¢poit 3akaHUYUBaeTCA 3HAYEHNE BHIPAXKEHUA:
a) 15° +13° + 75, 6) 217 + 322 + 14237
BapuanT 8

1. 3anumuTe IpON3BeAEeHNE B BUAE IPOU3BE IeHUS CTeNeHeH
8l.y-y* 27 -4%.92%

2. IlpencTaBbTe 4YMUCJIO B BUIAE OPOM3BENEHUA CTeleHell
OPOCTBIX YUCEJI:

a) 14-15- 16, 6) 343 -14-63.
3. Kakoii mu¢poil 3akaHEUNBaAETCA 3HAUEHNE BHIPAKEHNA:
a) 164 + 24* + 324, 6) 152! 4+ 192! 4 27217

6. CaoiicTBa cTeneHu C HaTypanbHbLIM

NOKa3aTeiemMm
Bapuant 1
1. 3anumuTe Opou3BeneHUE B BUIE CTEOEHHU:
a) 0. 22 . 2, 6) 23-4-28.
2. IlpousBeaure yka3aHHBIE OeiCTBUA:
a\* a4
a) (a®)?: (a3)?, D) (b_4) : (ﬁ) :
3 BHW&%HH’{S : 3 10 10 | 99 | o8
Vg O S ) w
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BapuaHnT 2
1. 3aounmuTe OpOoM3BeIeHNE B BUAE CTEIECHU:
a)a-ad-ald, 6) 9-33%. 31
2. IIponsBeaure yka3aHHLIEe neiicTBUA:
3\ ° z2 3
2) 1) : (g, 5 (—) : (——) .
) ) ) » ”
3. Briuucaure:
416.426 —_N9.(_7\16 10 2.39 8
i 6)( 3)”-(-3) , B)3 +2-3"+4+3
(43)13 321 311 —11. 38
BapuanT 3

1. 3annmnTe IPpON3BEeACHNAE B BUAE CTEIEHMN:
a) (z%)* - (22)3: (25)3, 6)27-163.82

2. IlpousBeanTe yka3aHHBIE NEHCTBUA:
3\° [4\* [3)\°
a’) " ‘N B 1 )
() () 6)
5 3 4
5) a fa b : a |
a—>b a a—>b

3. Buuuncaure: \
123 . 55 65-5

= — .96 _8.43 . 82

a) 51 103" D) 53 94" B) 3 8-4°+5-8

BapuauT 4

1. 3anuninTe Dpou3BeAeHHUE B BUJE CTENEHM:
a) (¥'°)%: (¥°)°- (¥*)%, ©)27%.3°.81%

2. IIponsBemmTe yKa3zaHHHIE HEHCTBHUA:
4\? /2\° /3\¢
2) (6) :(5) '(3) ’
0 (57): (22) (3
z+y) \z—-y T —y '

3. Broiuncanre:

184 - 102 103 - 92 6 X
- .36 _11. .93,
a) Iz e 0 gzze P43 27°+7-9
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BapuanTt 5

1. 3aoumuTe NpOU3BEACHNE B BUAE CTEOEHU:
a) 816:243%.276: 96 ) 23n—1.4n+2 . gn-3,
2. Briuucaure:
503 332 -3. 914
a) o5z g 6)
(22)3 . 56 26 - 2710

3. Pemure ypaBHEHUA:

Tz+1 _ Q12z+4 = — [ = '
goet s, (5) (1)

BapuauTt 6

1. 3amumuTe Npon3BeZEHNE B BUAE CTEOEHU:
a) 8%:16%.1283:642, ©) 27" 2. 243"+ . g3,
2. Broruucaure:
42° 250 _ 9, 422
(62)3 .79? 6) 31 . 815
3. Pemnre ypaBHEHUS:

25 Tx+2 5 2z+4
25326 — 195%+5 — = | — )
2) 0 (16> (4)

a)

Bapuaut 7

1. 3anumuTe IpoOU3BeIeHNE B BUAE CTEICHU:
a) (164)% : 2564 - (642)* : 1285,
6) 95n+3 . 273n+1 : 8127’1,—5.

2. Pemiure ypaBHEHUA:

25 ~\125 ’
6) (25373)2 = 27° . 33,

3. Briuucanre:
253 . 142 6) 740 738 _ 2. 739
49 .108° 62 - 4919

4. Hoxaxure: (87 — 218):7.

a)
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BapuaHT 8

1. 3anumuTe npou3BeeHNE B BUAE CTECHECHU:
a) (2433%)%: (812)%. 278 : (93)2,
6) 643n+3 : 32n+7 . 1627’7,—9'

2. PemwnTe ypaBHEHUA:

2z—4 2z
1
a) 34—3 g 3__ ,
64 16
6) 16°-3=3* .4,

3. Brriuncaure: }
363 - 152 348 _ 347 1 17. 346

3) T 103" 6) 2715 . 23

4. Hoxaskmre: (791 +79°.11):30.

7. CraHpapTHbIi BUA ofHOUNEHa.
YMHOXeHne oHOU NEeHOB

BapuanT 1
1. 3anumuTre OMHOUJIEH B CTAHAAPTHOM BUJIE:
1
a)3-a%-5-ab, 6)a4-32-a3-1~b3.

2. 3anumuTe OOHOYJIEH B CTAHAAPTHOM BUIE U HAMIUTE €r0
YUCJIOBOE 3HAUYEHUE

3
a:zy 6 - a:3y4, ecIm = -, Y= 1
3. BuinosHanTe nemicTBuA:

a) (—;—ab) : (—%a%), 6) (3zy)® - (—2x%y%)2.

BapuanT 2

1. 3anumure OQHOUYJIEH B CTAHAAPTHOM BUIE:

5
a)z3-7-y%-5. 22 6)18-14-634:1:3.
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2. 3aonmuTe OOHOYJIEH B CTAHIAPTHOM BHIE U HaliAuTe €ero
YUCJIOBOE 3HAUEHHE

2
ab-12- a3 - b, ecnnaz%, b=§.

3. Brinmosaure neiictBusa:

a) (—iﬁy) : (I%zy:s) , 6) (4a%b?) (-%ab3)3.

BapuanT 3

1. 3anumuTe OMHOYJIEH B CTAHAJAPTHOM BUAE U HaAUTE ero
4YHMCJIOBOE 3HAYUEHHE:

1 3 2

a) 2§-a2-5-a3, a=-g,

2 1
o) —3:L'2y-3-3—-a:4, y=-17 z =2.

2. IlpencraBbTe OMHOUJIEH B BUIIE KBAAPATA APYroro oaHo-
YJIeHa:

416 .8 25 12,16
a) 144a*b°c°, G)Exy.

3. Buuncinre:
(33)3 . (35)6 6) (_54)3 . (52)6
(39 7 ((-5)%)°

a)

BapuanT 4

1. 3annmure OQHOUYJIEH B CTAHJAPTHOM BUIE M HAM AU TE €ro
YUCJIOBOE 3HAUEHUE:!

1 3
Z.b-028. b=-=
a) 3 3 0,2b°, 5
1 1
6) —7=-z-y%-z? =——,y=-8.
2. IlpeacraBbTe O4HOUYJIEH B BUIE KBAAPATa APYTrOro OQHO-
YJICHA:
1
a) Emz . y8 . 214, 6) 0,25(136 . b4.

3. Buluncaure:
(24)6 . (_2)12

63 8, _64 3
) L 02 (6)° - (=6")

(611)3

6)
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Bapunant 5

1. Brimoasure geiicrBus:

a) (—1ga3b4) : (0,7a4b8),

6) <—%¢2y2) : (—gxyi*)s.

2. IlpencraBbTe mJaHHOE BHIpa’sK€HME B BHIE KyDOa MM KBa-
ApaTa APYyroro OgHOYJICHA:

a) 216z%7y%, 6) a™t™ . o™ ",
(253)4 . (1253)°
(6252)9

3. Bruncanure:

BapuanTt 6

1. Brimonaure aeiicrBui:

1 36 16 5
o (ko) ()

36 13 ,.\°
0) ( 49-ab) (136ab>.

2. IlpeacraBbTe HaHHOE BhIpAaXK€HME B BUAe KyDOa MJH KEa
ApaTa APYyroro ogHOYJICHA!

a) 27a9b36, 6) pmm . b5m+n.
(35)8 ) (812)5
(24332

3. Beiuuncnure:

BapuanTt 7

1. YopocTure m HaiiqnTe 3HAUEHUE BHIPAKEHUASA

13 4.5\° (15 5.,\° 6 7
—Zad?) (=  a=-1=, b= —.
( 15" ) (26‘”’  a=-13, 0=

2. IlpencraBbTe HNAHHBIA ONHOYJIEH B BHHAE LOJIHOTO KBa-
apaTa Uiy Kyba Apyroro oJgHOYJIEHA:

a) 64a®b'8, 6) —125a'8p%4,
(36%)° - (4%)* - (27°)
(123)10.64 -

3. Briuncanre:
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BapuanT 8
1. Yupocture n HaliaguTe 3HayeHNE BHIPDAKEHUA

2 3
(—Ea‘lb:}) .(§a2b2) . a 9 b____lz.

25 4 16’ 9
2. IlpencraBbTe NAaHHHI ONHOYJIEH B BHULE IOJIHOT'O KBa-
aparta uiam Kyba gpyroro ogHOYJIEeHA!

1
a) —8$12b6, 6) a$36y96.
(142)" - (16%)°
(49%)2 - (322)%"

3. Boruucanre:

8. [lpusefeHne NoJOBHLIX UNEHOB

BapuanT 1
1. YupocTrTe MEOTOUJIEHHI:
1 1 1
2 2 3 4
o ab?+1=-b3.3=
a) 9a 57 0 + 5 33b,

6) —3a®-2ab+4a-2-ab+13-a-2-a’

2. YopocTuTe MEOT'OYJICH ! HA¥ QATE €ro YNCJIOBOE 3HAUEHNE

2 1
—1,222 - 5y + lgary2 : lg; r=-2,y=-1.

3. IlpuBenuTe MHOrouJieHH K CTAaHIAPTHOMY BULY:
a) -3z -5c+2z-3—4z-322+z-5 = — 6z,
6) 4ab—2b-5a%2 —b-2-a-2+ 4a? - 3b.

BapuanT 2

1. YupocTtute MEOTOYJIEHH:

1 1
a) —12zy - lga:zy + 2la:2y : 17:1:y2,

6) —4ry - 5z%y + z2y - 4- 23y - (-5).

2. YupocTuTe MEOTOYJIEH 1 HA AUITE €r0 UMCJIOBOE 3HAUEHNE

1 1
2,4a - 1§ab — 3a? - lgab2; a=-1,b=-3.
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3. IIpuBeauTe MHOrOUJIEHBl K CTAHIAPTHOMY BUIY:
a) 52 —a-8-a’—-a-5-a—2a-a%-Ta,
6) —zy>+z-6-9y>-2—9y% 4.3z + xy°.

BapuanT 3

1. YopocTuTe MEOrOUJIEH ¥ HAWAUTE €r0 UNCJIOBOE 3HAUCHIE
—5a%-2-b+32-b%-5a; a=-3,b=-2.
2. IlpuBenuTe MHOTOYJICHE! K CTAHAAPTHOMY BULY:
a) 7z +5x-2-2 — 2z - (—5)z? — 61,
6) 222y — 3z - by — 4y - 2z + 7,5z - 2y.

3. IlpuBeauTe neBy dYaCTh YPaBHEHUS K MHOT'OUYJIEHY
CTAaHOAPTHOI'O BHJA M PEHNIATE ero:

a) 9z° — 72?2 + 5z — 3z% + 322 — 623 + 42° + 10 =0,

1
6) —4=z- (—1:3) + 322 + 4z + 16 — 42° = 0.

7 29
BapuanT 4
1. YopocTuTe MEOrO4JIeH 1 Haii [¥TE ero YNCJIOBOE 3HAUECHUE
4 3
2gow.17$y—2-$-y-3-y; z=—-4,y=-1

2. IlpuBenuTe MHOrou4JieHbl K CTAHOAPTHOMY BULY:
a) aba — 9a3 + 3a%(—2) — a®(—4a),
6) —7ab+ 3a(—5b%) — 4b% - (2a) + 3,5a - 2b.
3. IIpuBenuTe neBylO0 dYacCTb ypaBHEHUA K MHOTOUJIEHY
CTAaEONAapPTHOI'O BN Oa N PEMNTE €ro:
a) 14x2 — 223 — 1022 + 523 — 422 + 7z — 323 + 21 = 0,

2 11
6) 7z% — 3z + (—3ﬁx) : (£w> + 18— 622 =0.

BapuanTt 5

1. YopocTuTe MEOrOYJIEH U HAfl JUTE €r0 YUCIIOBOE 3HAUCHUE:!

a) 3uv —5uv? +5v% —3vu? +5v%u; u=-13,5, v= -2,
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6) 12abc — Ta’c + 14bc? — Ta’c — 14bc? + 14a’c;
a= ! b= = c= —§
I R S
2. IlpuBeauTe MHOrOUJIeH K CTAHZAPTHOMY BUIY

—182% + 14z — 17z% + 323 — 922 — 14x.

3. Ilpu xakoM 3HAUEeHNHN T 3HAUYEHME MHOrodJjeHa pasHO 07
—122% + 422 + 122% — 722 + 0,52z + 322 + 2 = 0.

BapuaHT 6
1. YnpocTure MEOro4Jes ¥ HaiiquTe €ro 4YucJoBoe 3HaUeHUE:
a) Tpq — 8p*q+ 18pg® +8gp® — 18¢°p; p = —g, q= T7§
6) 15zy? " 492 . y S-)z + 3y?x — 8zyz — 18xy? + 8zyz;
mz—?, yz-%, z=—2§.

2. [IpuBenuTe MHOrO4JIeH K CTAaHAAPTHOMY BHLY
33y? — 17y> + y — 93y% + 17y° — 2.
3. Ilpu xakoM 3HaYeHNHU T 3HAUEHUE MHOroujJeHa pasHO 07
7 — 2223 + 322 — 21z + 2203 — 922 — 21 + 62 = 0.

Bapuaut 7

1. YnpocTure MEOrouJieH 1 HaliiAUTE €ro YMcJI0BOE 3HaUEHNE:

a) 17a®b + 8ab® — 9a3b — 8ba® + 8a(—b)?;

a=-1, b= 7
6) 14a%bc — 9a%be + 13abc + 14a?(—b)c — 13abc;
Lo g7 8
I M S T

2. Ilpy xakoM 3HAYEeHUN T 3Ha4YEHUE MHOTOUYJeHa paBHO 07
32 — 722 + 223 — 322 + 16z + 10z% — 223 = 0.
3. Hokaxure:

a) (ab—ba):9, 6) aabb:11.
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BapuanT 8

1. ¥YnopocTuTe MEOTOUJIEH 1 HAM QUTE €T0 YNCJIOBOE 3HAYCHNE:
a) 32a2b% — 17ab + 3a2b + 17ab — 3b(—a)?;
1

1
= —— b = ——
Ty 2’
6) Tzyz?—8lry’z+7(—x)2%y+12zyz+8—12(—z)(~y)z;
1 2 1
113——5, y——§, Z——Z-

2. Ilpu kakoM 3HaUeHUN T 3HaAYEHNE MHOTOUJIeHa paBHO 07
13z + 4z — 212° + Tz? + 102% + 26 + 112 — 112° = 0.

3. Hokaxure:
a) (ab+ba):11, 6) aaa: 37.

0. Cno)xeHue n BbiUMTAHUE MHOTOUYNEHOB

Bapunant 1

1. YopocTure:
a) (22% — zy +y%) — (2° — 22y — y°),
6) 5(x — 3) — 4(2 — ).
2. A=2z%—Try+y? B=—z°+Tzy — >
a) Haitnure A + B. 6) Haiigure A — B.
3. Pemmre ypaBHeHus:
a) 3z —5)—(2z—2) =1,
) r+2 -2

7 7 %

BapuanT 2

1. YopocTure:
a) (a? — 3ab + 2b%) — (2a2 — 2ab — b?),
6) 7(3 —z) —4(2z - 1).

2. P=22—zy+2y% Q= —2x+ 5zy — 29°.
a) Haitgure P + Q. 0) Haitgure P — Q.
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3. Pemnte ypaBHEHUA:

a) (52 +4)— (3z—6) =4, 6) =9 _ T+l _

-1.
S 3

BapuanT 3

1. Yopocture:
a) (3p° —2pg — ¢*) — (40 + 3pg — 7¢°),
6) (2p° — 3pg +2¢%) - (-3¢°).
2. A =3z - 8zy — 4y%; B = —422 + 8zy — 5y°.
a) Haitoure A + B. 6) Haitoure A — B.
3. Haiigure 3Hauenmne ajnrebpanyecKkoro BHIpaXeHNA:
a) 3(5z — 2y) — 5(3z — 4y); z=-217, y = -2,

6) 4a(3a® — ab® - b) — 6a (2a2 + ab® — §b3) ;

12 5
—Z b=1—.
7 2= 1

a =

BapuanT 4

1. Yopocture:
a) (13a2 + 4ab — 8b%) — (1202 — 2ab + 7b?),
6) (7a? — 2ab + b?) - (—4a?).
2. P = —2a% 4 3ab - Tb?; Q = 522 — 3ab + 4b°.
a) Haligute P + Q. 6) Haiionre P — Q.
3. Haiinure 3mauenue aarebpanyecKoro BHIPAKECHUA:
a) 4(2a — 5b) — 5(3a — 4b); a = -3, b= —-303,
6) 5y(4:c22— Ty + y% — 2y(10z2 + zy + 2,5y);

:B:—g, y:—é.

Bapuant 5

1. ¥Yopocture:
a) (1222 — Tzy — 9y?) — (5zy — 17y? + 9z2),
6) Tz(z —y) — 3y(z + y) — 2z(2z — Jy).
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2. YupocTuTe BRpaXeHUE U HafiAuTE €ro 3HaYEHUE:
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 = —g
3. Pemmure ypaBrenuUs:
or—-3 -3
— =2,
3 =3 3

6) 6(4 —3z) — 5(3 — z) — 3(2z — 1) = 88.

BapuaHut 6

1. Yupocrure:
a) (14a% — 17ab — 8b%) — (17ab + 12a® — 4b?)
6) 4a(a + 2b) — 7b(2a — b) — 3a(2a — 3b).

2. YupocTuTre BHIpaKeHNE U HAWIUTE ero 3HadYeHue:

a’) "1"(21" - 2'!/) +‘T(2y _‘T) —2(1: _y2); T = _0,17 y= 0a77

-
7

6) 5v(2v? —v +3) —4dv(v? —2v+5) - 6’0('02 + %v — 4);
7

~I5

3. Pemure ypaBHerus:

3Jr—4 zx-95
3 + 4

6) 7(1 +6zx) —4(3z — 2) — 9(9z + 4) = 30.

v =

a) =2,

BapuaHT 7

1. Yupocrure:
a) 12u?(3u? — 3uv + v?) — 4u(9u® — 2u?v + 3uv?),
6) 24z(x — 2y) — 13y(y — 2z) — 11z (x — 2y).

2. YupocTure BHIpaXXeHUE U HaliauTe ero 3HaYeHUE

1
wl(u?-3u+1) —2u(ud -3u?+u) +ut—3ud+u? u= 15.

3—3557
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3. Pemure ypaBeenus:

2) 5m+3_2m—3_1
9 3 7
r—2 2r-5 4zr-1
o) 3 + 1 + 50 =4 -z
BapuanTt 8

1. YopocTure:
a) 14p(p® — 4pq + 2pq®) — Tp*(2p* — 3q + 44°),
6) 15a(a — 2b) — 10b(a + 2b) — 5a(2a — 3b).
2. YuopocTuTe BEIpa)K€eHWE M HAIUTE ero 3HadyeHue

1
v2(v? +5v—1)—3v(v3 + 502 —v) + 201 + 1003 - 20%; v = 3§.

3. Pemnte ypaBEeHns:

a) 7a:+4_8m+6_
10 5
2r—3 -1 5a:+1_

6) 5 + 1 + 50 =3 -z

1,

10. YMHOXeHue U fleneHne MHOroOYNeHoB

BapuauT 1

1. BrimonauTe meiicTBUA:
a) (z+3)(z—-17), B) (49a2b® — 14ab?) : (7ab).
6) (12a — 6) : 3,
2. Yopocture:
a) (3a+b(a—-b+1),
6) (z+7)(z —2) + (2z* — 422) : (—22?).

3. Pemnure ypasuenue (z — 5)(z —2) — (z + 1)(z — 4) = 6.
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BapuanT 2

1. Brumonuure neiicTBuA:
a) (a+4)(a—5),
6) (25z — 10) : 5,
B) (24p°¢* — 36p*q®) : (—6p°¢°).
2. Yupocrure:
a) (4z —y)(z — 2y — 1),
6) (a —2)(a —3) + (7a* — 21a?) : (—7a?).
3. Pemure ypasrerue (z — 8)(z + 1) — (x + 3)(z — 2) = 6.

Bapuaut 3

1. Brimongure nercrBusa:

a) (2z —1)(3z — 2),

6) (1423 — 722) : (—7z),

B) (z+1)(z%2 —z +1) + (42° + 82?) : (—4z?).
2. YOpoCTUTE M BEIYUCIIUTE:

(3a — 2)(a® —a+1) — (6a® — 10a?) : (2a%); a = —6.

3. Pemnre ypaBaeHuUs:

a) 2z+3)3z—2) — (1 -3z)(3—2x) =71,

2z—-1)(z+1) (Bz+1)(z—-2)

9 — = —2.
) 2 3

BapuanT 4

1. Buimonaure meiicrsuia:
a) (4a +3)(1 — 2a),
6) (16a? — 12a) : (—4a),
B) (r 4 2)(z? — 2z +4) + (z* + 8z) : (—x).
2. YopocTute U BBIYUCINTE:
(2z — 1)(z? — 2z + 3) + (62° — 152*) : (—32?%); z = 8.
3*
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3. Pemurte ypaBHEHUA:
a) (6z—1)(z+1)— (2z+3)(3z —2) = -3 + z,
3z—1)(z+2) (z+1)(z-1)

5) 3 - : =2,

BapuanTt 5

1. Bunonasure neiicrBus:
a) (3a + 5)(7 — 4a),
6) (5y —1)(y* —y +2),
B) (18a3 — 1242 + 6a) : (—6a).
2. IlpeoGpa3yiiTe B MEOrO4JieH CTaHAAPTHOrO BUOA!
a) (2 —z+1D(z22+z+1),
6) (y— 1) —y* +3* —y* +y-1).
3. Pemmre ypaBHenuUs:

a) (5x + 25))(1: -1) Bz - 5;(3: + 2) Y

6) (z—2)(zx+3)—(zr+a)(z—-1)=6.

BapwanT 6

1. BreimonanTe meiicTBus:
a) (4z — 7)(2 — 3z),
6) (1-2z)(5+ x— z?),
B) (24z* — 1223 — 182?) : (—62?).
2. Ilpeobpa3syiiTe B MEOTOUYJIEH CTAEAAPTHOTO BUAA:
a) (a*+a?+1)(a* —a®+1),
6) (a®+a°+a*+at+a’+a+1)(a-1).
3. Pemurte ypaBEEeBU:

2) (z-2)8z+5) (z+1)(5z2-2) _ 5
3 5 7

6) (z+1)(z +5) - (z+2)(z —a) =5.
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Bapuaut 7

1. BuimonsuTe neiicTBUA:
a) (4a —7)(2a%2 —a - 3),
6) (18a%b3 — 36a3b* + 48a%b3) : (—6a20%).

2. IIpeobpa3syiiTe B MEOrOouJieH CTAaHAAPTHOTO BUAA:

a) (a® —a*+1)(a® +a* + 1),

6) (2a —1)(4a® + 2a + 1),

B) (@ —3)(a —4)(a® — Ta — 12).
3. Pemure ypaBHEHHUA:

2) (:c—2)éﬁx+1) _ 8z - 1;($+1) - s

6) (z —a)(z + 2a) = (z + 4a)(z — 2a).

BapuanTt 8

1. BroimonauTe neiicTBusa:
a) (3u? —5u+2)(u—1),
6) (75u?v* — 45uv® + 15utv?) : (—15u2v?).

2. IIpeobpa3syiiTe B MEOro4JieH CTaHAAPTHOI'O BUAAA!

a) (b'6 4+ 6% +1)(6'® — % +1),
6) (14 2b)(1 — 2b+ 4b?),
8) (b—2)(b— 3)(b* + 5b + 6).

3. Pemmrte ypaBEEeHUA:

2) (z — 1);3::: +1) (x+2)((;6m - 1) s,

6) (z +3a)(z — 2a) — (z + a)(z — 3a) = 0.




38 7-n KN. CAMOCTOATENbHLIE PABOTbI

11. Pa3snoxeHne MHOrouneHa Ha MHOXUTENU

BapuanT 1

1. Pa3noxute Ha MHOXKUTEJIH:
a) 2m(a — b) — 3n(b — a),
6) 18ab® + 27a? — 45ab,
B) a(z —y) +b(z —y) — c(y — ),
r) m(a — 1) — 2n + 2an,
1) 32ac? + 15cz? — 10c® — 48az?.
2. Pemmure ypaBmerue z2 — 5z = 0.

3.* Iokaxure, uto 8' — 218 genurca ma 14.

BapuanT 2

1. Pa3znoxkure Ha MHOXKUTENIN:
a) z?(b—1) —y(1-b),
6) 7a’b? + 14a3b — 28ab?,
B) b3(a —2) +4a(2 —a) + 3(a — 2),
r) 4z%y — 4xy® —y + z,
n) 56a% — 40ab + 63ac — 45bc.
2. Pemmure ypasrerue 2 + 4z = 0.

3.* Iokaxure, uTo 792 4 79 - 11 neaurca Ha 30.

BapuasT 3

1. Pa3noxuTe Ha MHOXUTEIU:
a) m(z —y) +n(y — z),
6) 54a®b® — 42a°b3 — 244D’
B) z'(a® —c) + t*(a? — ¢) — q(c — a?),
r) ab— ac+ cd — bd,
n) 21pg* — 28pz? — 27¢3 + 36qz2.
2. Pemmre ypasmerue r?(z — 3) + 2z(3 — z)2 = 0.

3.* IlokaxuTte, uto 313299 — 3132 nenurca ma 7.
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BapuanT 4

1. Pasnoxxure Ha MHOMXKUTEJHN:
a) a(z —5) —7(5 - x),
6) 24a3b*c — 12a%b%c? + 6a2b3,
B) ab—ac+bd —cd —b+c,
r) z3 + 222 — 2222 — 223,
R) 2ac + 6bc — 4ad — 12bd.
2. Pemmre ypasmenne y(y — 5) — 3y(5 —y)?2 = 0.

3.* IlokaxwuTe, uro 8° + 21 gesmrcsa ma 17.

BapuaHT 5

1. Pasnoxknte Ha MHOXHMTEJIMN:

a) 8a3(2z — y)? — 12a%(y — 22)3,

6) 10ab — 3ac + 2a? — 15bc,

B) —6zy + 9y? + 8z* — 12z3y.
2. Jlokasxure, uro 3"+2 — 27*2 4 3" _ 2" jemmrca ma 10.
3.* Pemure ypasmenme 2 + 7z + 12 = 0.

4. Ilokaxure, uTo ab — ba meanrcsa Ha 9.

BapuaHT 6

1. Pa3znoxkure Ha MHOXKHATEJNN:

a) 27z3(2a — b)? — 182%(b — 2a)3,

6) 12a% — 6bc + 9ac — 8ab,

B) —12a2%p + 15p® + 8a* — 10a2p?.
2. Ilokaxmure, uto T"t2 — 37*t2 4 7" _ 3" penurcsa ma 10.
3. Pemnre ypaprenue z2 + 3z — 10 = 0.

4. Ilokaskure, 9To abc — cba memmrca "a 99.
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Bapuaut 7

1. Pa3noxure Ha MHOKHUTEJIN:
a) z(z+z—y)+yly—z—2)+ (z —y +2),
6) 16z%y® + 12z%y? — 2028y? — 152544,
B) g™t — g™ 4+ 1 — 1.
2. Haitnure uncieHHO€e 3HaAUEHUE BHIPAKECHUA
a’?—ab—2a+2b opu a = 0,35 n b= 0,15.

3. Ilokaxkure, uto abc + bea + cab nenurca sa 3 u 37.

4. Pemnre ypaBraenne ar — z = a2 — 4a + 3.

BapuauT 8

1. Pa3noxute Ha MHOXUTEJIN:
a) 2z(5z — 2) — zy(5z — 2) + y%(2 — 5z),
6) 5b%c — 2bc’k — 5ck? + 2k3,
B) Yl +y—yF -1
2. Halingure yuCJI€HHOE 3HAYEHNE BLHIPAKEHUSA
ab+ 5b — 2a — 10 opu a = 0,45 u b = 0,25.
3. Ilokaxure, uro mn + 2m — 3n — yeTHOE YUCIIO.

4. Pemmre ypaBrerue by +y = b® + 3b + 2.

12. ®opmynui a® — b* u (a £ b)?

BapuanT 1
1. Pa3noxxkure Ha MHOXUTEJIN:
a) 9a2 — 16, B) —4 — 4a — d?,

6) 2 — 8az + 1642, r) (a + 2b)? — (3a — b)2.
2. Pemure ypasrenue (z —2)2 — (z — 1)(z + 1) = 0.
3. Buuncaure 872 — 174 - 67 + 672.
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BapuanT 2
1. Pa3noxure Ha MHOXUTEJIN:
a) 25 — 1622, B) —16a% + 8a — 1,
6) 922 + 6z + 1, r) (a — 3b)% — (a + 2b)2.

2. Pemure ypasmerue (z +3)2+ (2 —z)(2+ ) = 0.
3. Brruucaure 202 — 542 + 256 - 352.

BapuauT 3
1. Pa3noxkure Ha MHOXKUTEIH:
a) 25a% — (a + b)?, B) —z1 — 2nz? — n?,
6) a* + 2a%b + b?, r) 16(z — y)? — 25(z + y)*.
2. Pemure ypaprenue (3z —1)2 —8(z+1)2 = (z +2)(z — 2).
382 — 172
3. Briuucaure m‘
BapuanT 4
1. Pa3znoxure HAa MHOXKUTEIIN:
a) 422 — (3z — 2y)?, B) —9c¢? + 12cd? — 4d*,
6) z¢ — 26?22 + b, r) 49(2m — 3n)? — 9(m +n)%.
2. Pemmnre ypasmenue (2z +1)%2 — 3(z —5)2 = (¢ + 3)(z — 3).
106% — 121

3. Brniuucaure

1222 — 64

BapuauTt 5

1. Pasnoxure Ha MHOMXUTEJIHN:

a) 26m? + 30mn + 9n?, 6) y? — 10y + 25 — 4m?.
2. Iloxaxwure, uro (ab—1)? + (a + b)? = (a2 + 1)(»% + 1).
3. Yopocture (a + 2b)(a — 2b)(a? + 4b?).

4. IlokaxuTe, YTO IPU BCAKOM HATYPAJLHOM N BRIDAKEHHE
(n? +3n + 1)? — 1 nenurcsa 6e3 ocTaTka Ra 24.

5. Buuncaure (z 4 y)?+2x+2y+ 1 opu z = 3,74, y = 1,26.
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BapuauT 6

1. Pasnoxure Ha MHBOXUTEJIN:

a) 9a? + 48ab + 64b%, 6) z2 + 8z + 16 — 9a°.
2. Ilokaxwure, uto (1 —m)(1 —m?) +m(m +1) = m3 + 1.
3. Yuopoctute (z — 3y)(z + 3y)(z? + 952).

4. IloxkakuTe, 4YTO KBaAPaT BCAKOI'O HEUYETHOI'O 4YMCIA,
yMEHBbIIEHHLIA Ha € AMHULY, AEJIUTCA Ha 8.

5. Buruucaure (a + b)% +4a +4b+ 4 opu a = 5,37, b= 2,63.

Bapuaut 7

1. Ilokaxure, uto (a+b+c)? = a? +b% + 2 +2ab+ 2ac+ 2be.
2. Pasnoxure Ha MHOXHNTEJIN:
a) a% —b% — 2 + 2bc,
6) a%b+ b%c + ac? — ab® — bc? — a’c.
3. PemuTe ypaBHEHME
B+z)2+(5-2z)(5+2z) —3(5—2z?) =1.

4. HekxoTopoe BHaTypaJibHOE YMCJIO DM AEJE€HNUM HA 5 HAET
B OCTaTKe 1, a Apyroe 4yucJjo npM HeJIeEUM Ha 5 Haer
B octaTtke 2. JlokaskuTe, 4TO CymMMa KBaJpaTOB STHUX
YKCeN NEeJIUTCA Ha D.

5. Ilokaskure, YTO MHOTrOYJIeH
3a2 + 3b% + 3¢2 — 2ab — 2ac — 2be

IPDUHHUMAET HEOTPNIOATEJIbHBIC 3HAYECHNA IDHN MOOLIX Yn-
CJI€EHHLIX 3HAYE€HNAX BXOANINX B HETO 6yKB

BapuauT 8

1. Hoxasxure, uro (z+y—2)% = 2 +y%+ 22+ 2zy—2z2—2yz2.
2. Pa3noxnre HA MHOXNTEJN:

a) (z + 3y)? — y? + 2zy — 72,

6) a* + b* + 2a3b + 2a%b* + 2ab3.
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3. Pemmure ypaBreHne
—6(2+m)(2—m) + (5 —m)* —m(Tm — 1) =0.

4. HarypanbHOE umciio npu aejieHEuy Ha 11 maer B ocrart-
ke 4. JlokaxkuTe, UTO €ro KBaApaT IIpM OeJieHMM Ha 11
JAaeT B OCTATKE O.

5. Ilokakute, 4TO MHOTOUJICH

2z° + 2y 4 132% — 2zy + 42z — 6yz
OpHMHENMAET HEOTPUIATENbHOE 3HAYEHNE IPH JIOOBIX Yn-
CJeHHbIX 3HAUEHUAX BXOQAIMX B Hero OYKB.
13. dopmynul a® + b2 n (a £ b)3
Bapuant 1

1. Pasnoxure B2 MEOKUTeMN 27 — 3.

2. Bumonmute meiicrsua (z + 5)(x? — 5z + 25) — 125.

3. Buruncaure a® + 8 + 6a(a + 2) opu a = 3.

4. Brraucaure: (27,33 416,73) : (27,32 — 27,3 - 16,7 + 16,72).

5. Pa3nokure Ha MHOXKHATEJIHN:

aynt—nd-n+1, 6) az + z2 + ay — y>.

6. Ilpou3Benerue AByX ImOCJIEAOBATENbHLEIX HATYPAJbHHIX
ynces Ha 38 MeHbIIe NpPOM3BENEHMUA CJIELYIOIMUX ABYX
IoCJie [0BAaTeJbHLIX HATypaJbHHX ynuces. Haligure atn
YHKCIIA.

Bapnant 2

1. Pa3noxure Ba MEOxKMTENH 125 + 0.

2. Bumonmunre meitcteus (r — 4)(z? + 4z + 16) + 64.

3. Buuncanre m3 — 64 — 12m(m — 4) npu m = 9.

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

5. Pa3nokuTe Ha MHOKUTEIHU:

a)at+ad—a-—1, 6) 2 + my — y*> — mx.
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6. Iokaxxkute, YTO €CJIM K IPOU3BEAECHNIO ABYX MOCJIENOBA-
TEJILHLIX MEeJIBIX YMCeJ npubaBUThb OoJibIiee M3 HUX, TO
HOJIYUYMUTCA KBaApaT OOJILUIErO YMCJIIA.

Bapuant 3
1. Pazmoxure Ha MEOxuTen 16z + 5413,
2. Haiigure 3HaYeHMEe BHIpAKEHUA
1

m(m +2)(m —2) — (m—3)(m?>+3m+9) mpum= 1

3. Paznoxkute Ha MEOxUTean 27asc — 27a2be + 9ab’c — bic.
713 + 493
4. B C e ———— —71-49.
BIYMCJIIUT 720

5. Pa3znoxure Ha MBHOMXUTEIU:

a) 353 —3y3 4522542,  6) m2+n®+2mn+2m+2n+1.

6. IlokaknuTe, YTO PA3HOCTh KBAAPATOB ABYX HOCJIEHOBA-
TeJbHBIX HATYPaJbHBEIX YMCEJ €CTh YUMCJIO HEUETHOe.

BapuanT 4
1. Paznoskure ma MEOx)uUTean 250a3 — 3253,
2. HaiiguTte 35ayeHNe BuIpaKEeHUSA
1

(k4 4)(k* — 4k +16) —k(k —3)(k+3) mpu k = 5

3. Pasnosxure Ea MEOxUTeNH 32 + 972yz + 277y%2 + 2Ty32.
673 4+ 523
4. Brpruucaure: ; — 67 52.
119

5. Pa3noxure Ha MHOMXUTEJIU:

a) 5a3 +5b%—3a2+3b%,  6) 2% +4y® —4zy— 4z +8y+4.

6. lokaxkuTe, YTO pa3HOCTb KBAAPATOB ABYX HOCJIEOOBA-

T€JbHBIX HEYETHHIX HATYPAJbHLIX YUCEJ PABHA YABOEH-
HOM CyMMe TUX YUCEJ.
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BapuanTt 5

1. Pa3noxure Ha MHOXKUTEJIN:
a) 64+ (3c —1)3,
6) a® —25a2 +10a — 1,
B) —9z3my" 4 1225m8n — 2126™my2n,
2. Pemmure ypasuenue —7z% + (37 —4)2 —2(4+z)(x—4) = 0.

3. Kakoe uncio Hano npnbaBUTH K MHOTOYJIEHY
922 4+ 30z — 3, YTOOH MOJIYYNUTH KBAAPAT OBY4IeHA?
532 + 222 — 472 — 162
652 — 26559 + 592"
5. llokaxkute, 4yTo cyMMa KyDOB Tpex mOCJIeTOBATEJLHBIX
OeJIBIX YMCeJI OeJINTCA Ha 3.

4. Buniuuciaunre:

BapuauT 6

1. Pa3mokute Ha MHOMXKMTEJIN:
a) 125 — (2¢+1)3,
6) m® — 36m? + 12m — 1,
B) 10a*"b3™ + 20a?"b°™ — 15a37b1™.
2. Pemure ypasuenune —(3z —1)?+2(5+4z)(z—5)+7z% = 3.

3. Kakoe umcio Hago npubOaBUTH K MHOTOUYJIEHY
922 — 60z — 2, YTOOHI IOJIYYUTh KBAIPAT ABYUJICHA?
1092 — 2109 - 61 + 61°
792 4 732 — 492 — 552 °
5. IlokaxuTte, YTO CyMMa €QUHUNLI C KBaAPaTaMU TPEX IO-
CJIe JOBATEJILHBIX YMCeJ OeJIUTCA Ha 3.

4. Briuucaure:

BapuanTt 7

1. Pa3Jjoxxure Ha MHOMXUTEJIM:
a) a® + a’z — 3az + 9z + 27,
6) (a+b)% — (a—b)3 —2b,

B) Tz®™*2 — 14 . 2™m+2 4 722,
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2. Jloxaxute, 4TO Npu JIOOOM HATYPAJILHOM 7
n? 4+ 3n3 — n? — 3n memurca Ha 6.

3. HatypanprHOEe umci0 mpu OejieEMM Ha O HaeT B OCTAT-
ke 4. Ilokaxkure, 4TO CyMMa Kyba ®TOr0 YMCIa U €ro
KBaJIpaTa HAEJUTCS HA D.

4. JlokaKuTe, YTO MHOTOYJIEH

(2° —zy +4°)° + (2° + 2y + ¥°)°
OPUHEMMAaET HEOTPUNATEJILHOE 3HAUEHNE NPY JIOOBIX Yn-
CJIeHHLIX 3HAYE€HUAX BXOIAIMUX B HETO OYKB.

3 3
I +83° _ g7, 83) : (352 — 28?),

5 B :
LIYUCIIUTE ( 780

BapuanTt 8

1. Pa3moxkure Ha MHOKUTEJIN:
a) z° — 8+ (z + 2)% — 2z, 6) (a +b)® + (a — b)® — 3a.
2. Ilokaskure, 4TO IpH JH0OOM HATYpPAJLHOM 7
gnt2 — 2nt2 4 3" — 2" nenurcsa ma 10.
3. HexoTopoe HaTypalbEOE YNCIIO IPU AEJIE€HUN HA O HAET
B OCTaTke 1, a Apyroe 4ucJio OpU HEJIeHUU HA O OHAET
B octaTtke 2. Jlokaxure, 4TO CyMMa KBaJApPaTOB 3TUX
yuceJy OEJUTCA HA O.

4. IloxaxkuTe, YTO MHOTOUIEH =2 — 2% + 2y? + 8y + 9 mpunHU-
MaeT HEOTPMIATEJIbHOE 3HAUEHUE NPU JIOOLIX UMCJIEH-
HbIX 3HAYCHUAX BXOMAAIIUX B HETO OYKB.

843 + 663
8F OV 4. 66) : (122 — 62).

5 B :
LIYUCJIATE ( 750

14. Anrebpanueckas gpobs.
CokpateHue apobein

Bapuant 1
1. Cokparure apobOb:
2) 28a? 5) 15a — 15b ) 4a + 4b
21a’ 25 ’ 9a + 9b°
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2. YopocTuTe BHIpajKeHNEe M HaliANTe ero YucJIoBoe 3HaUe-

HUE:
4a? — b?
—; =-2, b= -1
%) Ta—sp %~ 2 !
a? — 6ab + 9b?
0) W — g2 a=1, b= -5.
2 _
3. CokpaTtnre gpoOsb: ad 23m +2.
z4—1
BapuaHnT 2
1. Cokparure ApoOL:
3222 24z — 12y T — Ty
Ve O 7% 0 Mim-1y
2. YupocTuTe BhHIpaskeHNE U HaAANTE €ero YUCJIOBOE 3HaUe-
HUE:
12z + 4y
a) 922 — 42 r=1,y=-1,
4z2 — 42
4] ; = -2, y=4.
) y? — 4zy + 422 * 4
2 — 4z +3
. Ob: .
3. Cokparure npobn 7 — 97 + 1
BapuanTt 3
1. Cokparure apoOL:
2) 30a? — 30b° 6) 4a?% — 12ab + 9b?
20a + 20b ’ 402 — 92
2. YupocTuTe BrIpakeHrE M HaliqUTe ero YMcJI0BOe 3Haue-
HUE:
322 — 6zy + 3y>
a‘) 612 — 6y2 y T = 3) y= _57
5) daz —ay+3bz —by a=-317, b=-259,

ar — 3ay +bx — 3by’ =z =-1, y = —2.
2 — 52 46
2 -4z +4

3. Cokparure gpoOh:
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BapuanT 4
1. Cokparure OpobOL:
12z + 12y 2522 — 9y?
a) , 6) :
36x2 — 36y2 25x2 — 30zy + 9y?
2. YuopocTure BHIpa:Ke€HNE U HAWANTE €ro YMCJI0BOe 3HaUe-
HUE:
14a? — 14b%
) @ —merap ¢T 2 0=70
) 2ur +3vr —2uy — vy z=-31,8, y= —47,6,
2ur — 2uy — vz + vy’ u = -3, v=—1.
7?4+ Tt + 6
3. Cokparure npobs: 2 rom Tl
BapuanTt 5
1. Cokparure ApoOL:
16z% — 8z + 1 y? — 22 + 4y + 4
a) : B) :
1— 1622 y—+2
6) 64a? — 16b
4a? — 4ab + b2’

2. Cokpature npo6h 1 HaiiguTe ee 3HAUECHNE OIPU 33 NAHHLIX
3HaYEHNAX OYKB:

a) ar+ay—br—-by a=-61,4, b=118,
ar —ay — bz + by’ T =-5, y = —3,
ab—b—ac+c
ad —3a2+3a—1’

3 — 222 + 42 -3

6) a=2, b=1999, c = 2000.

3. Cokparture ApoOHk:

2 -T2 +6
BapuauT 6
1. Cokparure apobLn:
a) 1+ 10z + 2522 ) z? —y? — 10z + 25
2522 —1 T+y—>5 '
144 — a?b?

6)

a?b? + 24ab + 144’




14. Anrebpanueckas gpob.. Cokpaiyenue Apobeii 49

2. Cokpature apobb 1 HaliguTe €e 3HAUEHNE IPU 33 AAHHLIX
3HaYEHUAX OYKB:

2) ac—bctad—bd z=-1179, y=234,6,
ac+bc+ad+bd’ a=-T, b= -3,
1—3z+ 322 — 23
ar —a+bx —b

6)

;o a=-—1999, b= 2000, ¢ = 2.

2 — 91 + 8
3 —222 -4z +5

3. Cokparure ApoOL:

BapuaHnTt 7

1. Cokparure apobb:
2) 144a? — 25b° 6) % — Tz + 12

2562 — 120ab + 144a2?’ 2 -6z +9

2. Cokparure npobb 1 HaliauTe ee 3HaYCHNE IPU 33 JaHHLIX
3HaAYEHUAX OYKB:
a+b+a?— b?

a— b+ a2 —2ab+ b2’

3. Cokparure apobb:

a=-135 b= —115.

a) a?—a—20 ) 23 — 322 4+52—6
a2 —4a -5’ z2 + 5z — 14
BapuanT 8
1. Cokparure OpoOh:
) 922 + 90zy + 225y 6) T2+ 6z +9
225y2 — 9z2 ' 2+ 8z 415

2. Coxkparure n1poOb 1 HalaUTE €€ 3HAUYEHNE IPY 33 MAHHBIX

3HaUEeHUAX OYKB:

v—u—{—vz—u2

v+ u+ v+ 2vu 4+ u?’
3. Cokparure npobb:
b —8b+7 5) 2 — Tz — 18
b2 —2b— 35’ 13 4+ 522 + Tz +2

v=—25 u=-—35.

a)

4—3557
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15. CnoxeHne u BbluMTaHUe anrebpanueckux
Apobeii

BapuanT 1

1. Bunosaure yka3aHHBEE OeHCTBUA:
1 1 7 o

2 . 2 ®) 3a—% 2a—2
b b
%) 180 * 240
2. IIpousBenure ciOKeHNE MU BRIYUTAHUE APODeii:

) T 2 ) a+1 4 49

V1 z+2 25—a?2 a+5
1 1

4]

) z2 —6z+9 +x2—9’

r+3 z-9

3. Pemure ypaBHenue: = 2.

3 9

BapuaHT 2

1. BunmosauTe yka3aHHBIE HeHCTBUA:

g2 3 A

b 2b’ 52—5y Tr—Ty
5 & 4 &
14b  21b’
2. IIpousBenure ciaokeHNEe MU BEIYUTAHUE APODeii:
a)3__y B)b—l____5_
3—y y2-9’ 16 — b2 b+4
2 3
6) 2 -2r+1 22-1
—4
3. Pemure ypaBHeHUe: nd Z T_z 5 = 2.
BapuanT 3
1. BrimosEuTEe YKa3aHHLIE AeCTBUA:
a a 3 2
a) — — —, B) — :
32b 48b 14z — 14y 21z — 21y
7 2 -3z

6) 122 152 '
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2. Ilpoun3Benure ciao’keHENe NJIA BEIYNTAHUE OPOOEIi:

a).S:n—7_3:v—2 ) c 1 ¢
2—-4 2-z’ c+8 ¢ 8
6) 2b—-1 3b— 2
81— b2 b2+ 18b+ 81’
2 1 1
3. Pemnrte ypaBHeHnuUe: m;— + 3$: = 2.
BapuanT 4
1. BoimonnEMTE yKa3aHHBIE HEACTBUA:
g b b g 3
34a 5la’ 12a —12b  16a — 16b°
—2
6) 3 Ty ,
14y  21y2
2. IIponsBenure ciaokeHMe MM BEIYUTaHUE APOOeii:
2-3 5 —2 2
8) o - Y, B) ——+ 942
y°—9 33—y y+3 3 vy
) 5—3z 2-z
64—z2 12—16x+64’
8 -3 3 1
3. PemuTe ypaBHEHUE:! o L 2.
7 10
BapuanT 5
1. BrimosneuTe yKa3aHHbLIE OelicTBUA:
¥ +1 2 4 2 z+2

) 6=1) a1 P

3—-1 22-4
913 1222
2. Ilpoussennre cioskeHNE UM BHIYUTAHUE ApoOeii:

a’ a+x z?

2) — 22 a—-z x2—a?
2 1
a2—4a+3 a’—ba+4’
-5z +4 z°+4z+3

z—1 + z+1

2—-25 1+5 65—z

6) — 2,

6)

3. Pemure ypaBHeHHE: 1.

4*
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BapuaHTt 6

1. BrimosauTe yKa3aHHBIE NefCTBUMA:

x? 4
a) - ’
y(z—2) ylz-2)
23+1 2-3
a”+1 a +3,
25a3 1502
3 5 2y — 5
Bl iz ty—a Tao g2
2. IIpousBenure ciokeHUE MM BHIYATAHUE Apobeii:
) 2
a) 4 + = L 5+ J ,
y—x T°—Yy y+x
6) 1 2
b2 —-6b+5 b2 —-3b+2
3. Pemnre ypaBHeHUE:

2 +5z+4 2?4z +2

6)

—1.
z+1 + z—1
BapuauT 7
1. BrimosEnTe yKa3aHHBIE NENCTBUA:
a) a-3 + 3
4a2 = 2a’
8z da
6) + =
ar +ay IT°+ Y
4—-a 3 a+4

®) B l0a+a® Billatad B-a
2. [IpousBenure cioKeHME MM BLRIUMTAHUE OPODEii:
u+4 u+3
uZ — 5u + 6 * —8 + 6u — u?’
3. Pemure ypaBaenue:
B3 4+224+32 -5 z3—22-14z+8
z—1 - z—4 -

1.
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BapuaHT 8

1. BrimonEuTe yKa3aHHLIE AEHCTBUA:
b+8 2
2) ot 3w
4a ob
6) b2—bc ab—ac’
30+ 2 6 3b— 2
D) Bl Pl P4+l
2. IIpousseauTe ClIOXKEHNE UM BEIYMTaHME OPODeEI:
v+ 9 v+3
—12 + Tv — v2 +vz—9v+20'
3. Pemure ypaBHEHUE:
23 +3224+T7c+5 23-222-2-6
z+1 - z—3

= 1.

16. YMHOXeHWe n feneHne anrebpanueckmnx
Apobeii

BapuanT 1

1. BumonauTre yMHOK€EHME UM OeJIeHUE:
§§14_y 5) a2—ab_3a—3b
Ty 15z’ b2 +ab 6(a+b)
17a 34a
T
2. BuimosnauTe yKa3aHHbLIE OEHCTBUA:
a b 2a 25 — z2 483
)% 2 2 2zy 2 — 10z + 25

a? — 2ab + b? _ a? — b?

18 24

1
T+ -

3. Yopocrure: ——%

w_._.
Y

a)

6)
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BapuanT 2

1. BumosEuTEe YMHOXEHUE NN HEJIeHUE:

a)g'lf’%s B) (x—y)
6)

2_y:v+y2

2 +zy 4z —4y

lla 22a
1267 95’
2. BumonauTe yka3aHHEIE AEHCTBUA:
zy T 12y T2 + 2zy + 92 3b
z2’ 2 953 Tz2—y?

BapuanT 3

1. BuimosEMTE YMBOXXEHUE UJIN JHEJICHUE:

2. BrimosiEMTE yKa3aHHBIE NECTBUA:

SE (B
3b \3a 5a/’
u—v  udv

6)

Ju  u?—w’
z? — 9y? a? — 16b%
a2+ 8ab+ 1662 3Jy—z
3

o0 — —
T- 3
3 :

— + 4z
T

B)

3. YopocTure:
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BapuanT 4
1. BunmosiENTE yMHOKEHME MJIM JeJIeHUe
3a S5ab 45b 3zy* 3
) %50 2 a 8) oo+ (6297).
6) 2 —y? z? - 2zy+ 4
522 25z ’

2. BuimosanTe yka3aHHHE AeUCTBUA:

a) — y
3y2 " \2z y2)’

5) 36u® a4+ b?
a?b+ b6  Yud ’
) u? — 4v? z? — 25y>
2+ 10zy + 252 2v—u
5
Z—3y°
3. Yopocture: y 5
Jy — =
y?
BapuaHT 5
1. BunonEnte yMHOXEHHE NN JAeJICeHHE:
2) a?b3 . atb?
16c* ~ 80c®’
4a? 1243 2a?

%) 2a—b 12— 6aZ_3ab

2. BunosnanTe yka3aHHBEIE HEHCTBHUA:
¢+ 3c+2 .

3z — 922 1 — 922
a) — P , 6) = :
z4+9+6x z¢-9 cc+Tc+ 12
3. Yopocture:
1 1
x+y+x—y
a) =7 T
x+y_x—y
5) 2ab — 3b—10a + 15 a%—-16
2ab — 8b b2 —25°
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BapuanT 6
1. BumosEnTe YMHOXKEHNE UK AEJICHUE:
a) a®z? : alzx® ) a3b3 . a? — b? : 3a + 3b
18¢9 ~ 54c8’ a3 —a%b 6abd ab

2. BuimosiEuTe yKa3aHHBIE NeiiCTBUA:
2) 8y+y>+16 16 —y°
15y2 +3y  25y2 —1’
d?+5d+4 d°-16
) d?2+5d+6 d?-—4
3. Yupocture:

1 1

2) r—1 z+1 5) 3zy + 6y — 52— 10 2 -4
1 4 1 Try — 14y 9y2 — 25°
z+1 z-1

Bapnaut 7

1. BrinosiHMTE YMHOKEHME WJIN LEJICHUE:
32a80° 55a%c8 27¢t
45c10 © 24p*  220%’
2 -z 24241 3z -3
) 27 +2 z2+4r 12— 16
2. BrmosENTE yYKa3aHHBIE NEUCTBHUA:
2) u? +10u+24 u?-16
u2 4+ 8u+15 u2—25’
35ab—5b+ 140 -2 1-— 49q?
3a+6—-ab—2b = b2 -9 °
3. Yupocrure:

a)

6)

2 -2
a) & T2 —z
3 43’
r 22—z
5) 3 + (3 —a)z? + (2 - 3a)r — 2a 64 — z2
z? + 9z + 8 2+ (2—a)z —2a
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BapuanT 8

1. BroimonEnTe yMHOMXKEHME MU HdeJIEHUE:
) 51a8z? . 40zy8 . 2153
56yl  9a5> 85azxl0’
6) v? +4v + 4 . v2+ v : v2+2v.
2v + 2 v2—6v+9 6v—18
2. BruimosauTe yKa3aHHBIE HelCTBHA:
v2—11v+30 v*—36 6ry —5y+6z—5 y°—1

a) v2—9v+20 v2-16’ 6) 5y —5zy +2 -2z  z2-1
3. Yopocrture:

1 4 -z

a) x—1+x2—x

2 zT+2°

r—1 22—z
) T’ 46z — 7 .x2+(a—2)-x—2a
23+ (a—3)z2 + (2 — 3a)z + 2a 49 — 12 '

17. CosmecTHble AencTBUA
Haf anrebpanueckumn apobamu

BapuanT 1

1. YopocTure BIpaXeHUA:
a) a b 3ab 6) 3a +7b + 8a — 3b . 10ab
b a) a+?d’ 5a 5b 702 + 8a?

2. BrimonanTe neticrBus:

a) a—y_b—y _ 1
a—b a+b/) a%2-b

) T 5 . 9z2 — 3z
2—-4rz 4x+2) 1 -4z +4z?

2z-1?% (z-1)(z-2)
6 + 3 = z°.

3. Pemure ypaBEeHMe:
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BapuanT 2

1. YopocTtuTe BHIpaXeHNA:

T y\ Oy Ta—3b 2a-T) 4ab
2) (y m) :z:—y’6)( 2a 2 2a2 — 3b%°

2. Bunoarute aeiAcTBNA:

a) a—2_a+2 1
a+2 a-2) a2-4’

6) (¥ _ % ), 4y° + 4y°
2+3y 3y-—-2) 92-12y+4
2
3. Pemure ypasrenmue: (22 ;- b + (z+ 1)3(:1: +2) = 2.
BapuanT 3
1. YopocTute BHpakeHN:
T z\ T-3z2
a) (g_ ;) " 182z’
6) x? N x? _a:2—10:v+25'
5—z b5+« 10z2

2. BunonauTte me#icTBUA:

a) (mi1+1) : (1—13f2z),

o (L ___6 % ) (z_ 6.9
zy+y? zl+zy +z2y) \y? y z/)°

3. Pemnte ypaBreHNe:
(x-3)(z—-4) @(1-32)2 5(1-1z?%

15 10 6

BapuanT 4

1. YopocTnTe BHpaKeHMS:

2) (_a__é):a+2b
4 a 12ab ’

4z? + dzy + y? 2z 2z
82 .(y—Za:—y+2a:)'

6)
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2. BrinmosnanTe neiicTBuA:

() 60 55),

o (e 0 B ) (5,2,
) a—3 a—3 a2-3a/) \a2 a 5/

3. PemnTe ypaBHEHUE:
(z+3)(z+4) 5(1-— z%) (14 3z)?
15 6 10

BapuaHT 5

1. ¥Yopocrure BolpakeHu4:
) a+z 2z T—a
a —
T z—a) a®+12’

6) $—2+ 9:1:2—36
3z +6 6 33:

2. BrnimonauTe neiicTBUA:

) (-535). ( =)

6) z(z = 3) + X
3 4322+4+37+1 1+2a:+a:2

g 2 + 3—1zx
r—1 z2-2z+41)/°

3. PemmnTe ypaBHEHUE:
1—17z)? 1-7z\ (2x-17 2r — 17\ ?
—2 : + = 0.
4 4 4 4

BapuaHT 6

1. YopocTuTe BHIpaskeHUA:
2 b— b2 + 2
2) ( y  boy) bty |
y+b Y b+y
u—v v2 u— 3v 3u? — 3v2
0) + + . .
2u+2v u2-—v?2  2v-—2u P2
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2. BumonauTe neicTBud:
9 + 4b2 1 2
3) (3- 3+2b) ' (Eb'+ 3-2b)’

a—3 4 a(a + 3) 1
6) (a+1+a2+2a+1) (1—3a+3a2—a3 + a2—2a+1)'

3. Pemure ypaBeenue:
19 - 5z)° 19-5z\ (3z-5 3z - 5\°
-2 . + = 0.
5 5 3 5

BapuanT 7

1. YopocTuTe BRIpaKeHUS:

. 1 1
a) (da _1)'(2a-1_2a+1-1)’
6) (wz—x+ g+1 1 >:4—a;2.
23+1 z4+(z-12 =z+1 z+1
2. Bumoamure neiicrBus:
a® a®-9  3a®+8la®
a2 —6a+9 a3+ 3a%2 a2 '

) 2z 3 1_ 2 T+ 3a 3q T
z—3a \3z z+3a 3z a: z—3a

3. Pemure ypaBEeHMe:

22—z +2 2_2 22—z +2 22—+ 18 +
2 2 3

(a:z—:z:+18)2
+ 3 = 0.

a)

BapuanTt 8
1. YopocTure BEIpaXKeHUA:
1 1 1 9
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2. BuimonauTe neiicTBuA:
a? 8a2 —32 a° — 8a?
a) — "3 5 +
a*+4a+4 a’—-2a a

1 (y?—zy\° T+ T+ T
6)_(1/ y)( vy v 4 |
T\ T+y (z—-y)* =zy—y T+y
3. Pemure ypaBHEEeHUE:

2 +z+48 2_2x2+x+8 x2+3m+7+
4 4 5

+(m2+3x+7)2=0.

: (a® — 4),

o

18. [lpamoyronbHasa cucrema kKoopAuHar.
OyHkuyun. OyHkuma y = kx

BapuanT 1

1. Ha xoopauHaTHOI miockocTtu moctpoiite orpe3ok AB,
ecim A (—5;6), B (1;—2). Kakme KoOpAMHATH HMeeT

cepennaa M orpe3ka AB?

2. ABCD — npamoyrounseuk. AB =2, BC =4, AO = OD.

Y KaxXuTe KOOPAMHATH BEPIIMH OpAMOyrojbHUKa. CwM.

puc. 1.

3. Ha puc. 2 usobpaxern rpadpuk ¢pysknum y = f(z).

Hc-

NOJb3ys DTOT rpaduk: a) HaliAuTe pelleHusa ypaBHEHUA

f(z) = 0; 6) matigure f(0) n f(2).

YA YA

2-
~

A A

Puc. 1. Puc. 2.

=Y
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4. f(z) = 2% — 3z. Brruuciure f(—2) u f (%)

3

5. IlocTpoiiTe rpa¢uk pyEKOUM y = —§x. Jlexxutr a1 Ha

aTOM rpaduke Touka M (—24; 36)7

6. IIpamasa CD npoxonut yepe3 HaYaJg0 KOOPAMHAT U TOY-
ky D (3;1). I'papukom kKakoit QyHKOUM ABISETCA 9Ta
npamasa’?

BapuanT 2

1. Ha xoopauHaTHO# nmiockocTtu moctpoiite orpe3ok CD,
rae C (—4;3), D (2;—1). Kakune xoopauHATH MNMEET Ce-
peaunHa P orpe3ska CD?

2. ABCD — npamoyroasauk. AB =2, BC =4, BO = OC.
Haiiaute BepmuaH npamoyroasanka. Cm. puc. 3.

Y4 YA
_B C
o] 3 2 0 /2 | AN\ %
W/ (k)
A D
-3
Puc. 3. Puc. 4.

3. Ha puc. 4 uzobpaxen rpa¢ux ¢pysxkmuu y = f(z). Hec-
HOAb3ys 9TOT rpaduK, HAQUTE: a) pemeHue YypaBHEHUS
f(z) =0; 6) f(0) m f(1).

1

4. f(z) = —22° + 3z. Buunciaure f(—1) u f (g)

5. IlocTpoiite rpaduk pyskmuu y = §$ Jlexxur n1u HA DTOM
rpaduke Touka M (—33;44)?

6. [Ipamaa AC opoxoauT yepe3 HAUAJIO KOOPAMHAT ¥ TOY-

ky C (—1;4). 'padukom kako#h GpyHKOuUM ABIAAETCA DTA
npamasn’?
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BapuanT 3

1. Ha koopmmHEaTHOI miocKocTn nmocrpoiite orpe3ok AB,
ecim A (—2;3) u cepenura orpe3ska M (1;1).

2. B npaAMOYroabEyIO CHCTEMY KOODAMHAT NOMEMNEH PaB-
HOCTOpOHHMII TpeyroabEnk ABC (cM. puc.5). AB=4.
Haiinure koopaumarn BepmuE B m C TpeyroiabHm-

ka ABC.
YA YA
B \ fI (=)
1 \ /
4 X o 1 x
\ /
C N | YV
\V
Puc. 5. Puc. 6.
2 —4 .
3. f(z) = TR Haiinure f(a).

4. Ha puc. 6 uzobpaxkern rpa¢uk ¢yaknuu f(z). Mcoonas-
3ya ®TOT rpa¢uk, pemure ypapaerue f(z) = 0 u ompe-
neaure 3Hak uucea f(—4), f(-0,5) n f(27,3).

212 + 4z

5. II I =
octpoiite rpapuk QyHKONHU Y 12

BapuanT 4

1. Ha xoopamEaTHOI miockocTn mocTtpoiite orpe3ok M N,
ecim N(4;—-2) u cepenuna orpeska K (1;1).

2. B npaMoyroanHEyo cucteMy KOOPDAMHAT IOMENEH KBa-
apat ABCD (cMm. puc. 7). BD = 8. Haiigure kKoopauHa-
THI BEPIMH KBaApaTa.
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o T N T %
SRR
D Tr L AT

Puc. 7. Puc. 8.

z3 — 27 .
3. f(x) = 213219 Haiignre f(a).

4. Ha puc. 8 usobpaxen rpa¢ux ¢yusknum f(z). Mcoois-
3ydA 92TOT rpaduk, pemure ypapaerue f(r) = 0 u ompe-

memure 3Hak uucea f(17,6), f (l) u f(4).

3
6x — 2x2

5. Ilocrpoitre rpaduk pysknuu y = 3
x p—

BapuanT 5

1. B mpaMoyrospEyio cUCTEMY KOOPAMHAT HOMEIIEH Tpe-
yroavauk ABO (cm. puc. 9). AB = a, LABO = 30°,
LPOA = 45°. Haiigure Touky A um Toury A;, cumme-
TPUYHYIO TOuKe A oTHOCHTENbHO Ocu OX.

1 1
2. f(z) = ($_2 - w+2) - (z — 2). Haiigure f (—%)
”
A . YA y={tx)
=2 |

S
wh
(o]
h.,/
<
Ol =
%\ Al
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3. Ha puc. 10 uzobpaxen rpa¢uk ¢pysxnun f(z). Vcoons-
3ya aTOT rpaduk, pemure ypasaerune f(r) = 2 u cpas-
muTe ¢ myaeMm uncaa f(—2,5), f(—0,75) u f(3,5).

4. TlocTpoiire rpaj¢uk ypasaenus (y + 2z)(y — z) = 0.

k
5. 'pa¢uk pyEkmum y = = (z > 0) mpoxoauT Yyepe3 TOUKY

(2;1). ITocrpoitre rpa¢uk aTO# PyHKOUH.

Bapuaut 6

1. B npAMOYroJabHEy10 CMCTEMY KOOpAMHAT IHOMEINEH Tpe-
yroabEuk ABO (cM. puc. 11). AB = a, LABO = 30°,
LPOA = 45°. Haijtgure KOOpOAWHATHI TOYKA A ¥ TOUKH
Ay, cummeTpuunoit Touke A orHOCHUTENLHO OocK OY.

YA
YA
y=f(x)
P 0 B
45°q 3‘00 ? f
>
/ of 1 X
a
4 =2
Puc. 11. Puc. 12.
2. f(z) = 1+1 (z+1). Haii efg
. flx) = 1112 x : JIAT 3 )"
3. Ha puc. 12 uzobpaxxen rpa¢uk ¢pyermuu f(z). Ucoons-
3yA »TOT rpaduk, pemure ypapaenue f(x) = —2 u cpas-

aute ¢ myaeMm uucaa f(—3,5), £(2,7) u f(4,5).
4. TlocTpoiite rpaduk ypasaenus (2y — z)(y + z) = 0.

5. 'paduk pysxoum y = 2 (z > 0) mpoxoauT yepe3 TOUKY
z

(3;1). IlocTpoiite rpaduk aToif PyHKIMHA.

BapuauTt 7

1. B npAMOYTrosbHYIO CUCTEMY KOOPOWHAT NOMEMEHH TPe-

yroanbEukn AOB u DOE (cm. puc. 13). DE = AB,

5—3557
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(DOE = [/AOB, B (3;—2). Haiigute KoOpAMHATH TOY-
ku D u Toukn D;, cuMMeTpu4HOi#t Touke D oTHOCHTENB-
o meHTpa O.

YA YA
5

D, E \

0 — - 0 X
-1
B
Punc. 13. Puc. 14.
2 -2z +1 . 2
. f(z) = pu e S Haitnure f (—15).

. Ha pmuc. 14 u3obpaxen rpapuxk ¢ysxkuun f(z). Ucoons-

3y ®TOT rpaduk, HauauTe:

a) YMCIO peuieHwit ypaBHEenns f(Z) = a B 3aBUCUMOCTH
ot a (z.€ [—4;4]);

6) maubGoJsbIIee M HAMMEHbIIEE 3HAUYEHUA QYHKOHM HA
npoMmexyTke [—4;4].

. ocTpoiite rpadux yparerus w2y? — 4z2 —y*> +4 = 0.

. Hanummure ypaBHeHre OMcceKTpHUCH 1-3 KOOpOIXHATHBIX

yriaoB 6e3 HauyaJia KOOpAUHAT.

BapuanT 8

1. B npaMoyronbpayo cucTeMy KOODAMHAT DOMEIIEHHl Tpe-

yronsankn AOB u EDO (cm. puc. 15). OD = OA,
LEDO = /BAO, A (2;4). Haligure KOOpANHATH TOYKH

D u Touku D;, cuMMeTpuyHOii TOuke D OTHOCUTEJIBHO
ocu OY.
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E . - 0 /é‘?

AA LN A

a

D
Puc. 15. Puc. 16.
2 -4z + 4 . 1
2. f(x) = B 922 4258 Halinure f (—25).

3. Ha puc. 16 usobpaxern rpa¢puk ¢yakouu f(zr). Ucnonan-
3yA »TOT rpa¢uk, HaiiquTe:

a) uMciao pemenuil ypasHeHus f(Z) = m B 3aBHCHMO-
ctu ot m (z € [—5;5]);

6) raubGosbliee M HaMMEHbIIEE 3HAUEHUA QYHKOUM HA
npoMexyTke [—5; 5].

4. Tlocrpoiite rpa¢ux ypasaerus 2y’ — 4y? — 2 + 4 = 0.

5. Hanumure ypaBEeEne OGUCCEKTPUCH 2-4 KOOPAWHATHHIX
yriioB 6e3 Ha4aJja KOODAUHAT.

19. JluHeiiHble pyHKUUN

Bapuant 1

1
1. ITocTpoiiTe rpa¢uk PyEKOUM Yy = 2%~ 4.

2. Ilo rpa¢uky y = 2%~ 4 gajiguTe 3HAYEHUE T, IPUA KOTO-
poMm y = 3.
3. 'papuk ¢ymkouum y = kr + 5 mpoxomuT 4depe3 TOYKY

M (-7;12). Haiigure k.
S.
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4.

5.

Haiinure KOOpAWHATH TOYKY DEpPECEUYEHUA IPAMEIX, 3a-
NAaHHBIX ypaBHEHMAMU y = 4z u y = —z + 10.

Halinurte xoopAauHATH TO4YeK IlepecedyeEMsa rpaduka

y= —§£B + 4 c ocAMM KOOpAWHAT.

BapuanT 2

1.

2.

1
ITocTpoiire rpadpux ¢pyEKnUU y = 57 + 4.

1 L]
ITo rpaduky y = 5T + 4 maliguTe 3HaUYEeHWE T, NpU
KOTOpOM Yy = —3.

I'padux ¢ymknmum y = kz + 3 npoxoaur uyepe3 TOUKY
N (—8;19). Haitaure k.

Haiigure KOOpOAWHATH TOYKM IlepecedYeHus OPAMEIX, 3a-
JAHHHX ypaBEeHMAMUN ¥ = —4z n y = z + 10.

Haiigure KOOpAMHATH TOUEK IOepecedyeHUA Trpaduka

Y= ——6:1: — 10 ¢ ocsaMu KOOpAMHAT.

BapuanT 3

1.
2.

IToctpoiite rpa¢uk ypaBeerusa 3z +y — 5 = 0.

ITocTpoiite rpaj¢uk pysxknum y = kz + 5, eciiu U3BECTHO,
4YTO OH IPOXOAUT uepe3 Touky A (3;4).

ITocTpoiite rpaduk ¢pysxknuu y = kx + b, eciiu u3BecTHO,
YTO OH mpoxoaut udepe3 touky M (2;1) u mapanenen
npamo#t y = 3z — 1.

z? — 4

T —2

Haltinure yroa Mexay opaMeaMu y =z — 1l u y = —zx.

ITocTpoiiTe rpaduk pyEKkouUM y = + 2.

BapuauT 4

1. ITocTpoitte rpaduk ypaBrerus r — 2y = 8.

2. ITocTpotite rpaduk pyEKIUM Yy = MT — 3, eCJIU U3BECTHO,

YTO OH IPOXOAMT uepe3 TOUKy B (2;5).
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3. Ilocrpoiire rpadux ¢pysxnum y = kx + b, ecim n3BecTHO,
YTO OH OPOXOoauT uepe3 Touky A (—3;2) u mapannenen

opaMmoit y = —4z.
4. Iloctpoitte rpad¢uk dyEKOUNM z’ 9 3
: TPOMT = - 3.
p p YHEIWM Y = — 13
5. Halignte yrom Mexxay opAMBIMA y =T My = — + 1.

Bapuaut 5

1. IlocrpoiiTe rpaduk pyEKknuu y = {;w——x ,:5 Egﬁ ;;: ; g,

2. IlocrpoiiTe rpaduk pyEKOUU

y=($2—1)-( S )+a:.

r—1 z+1

3. B kakoifi TOuke mepecekalOTCs HpAMBIE Yy = 2T — 2 U
y =10 — 227

4. Tlocrpoiite rpa¢ux ypasrerusa (y — 2z — 1)(z? — 1) = 0.

5. IlocTpoiite rpaduk dbysknumm y = kx + b, ecnu o mep-
OeHONKYJIAPEH NPAMOMA Y = T M OPOXOMAUT YepPe3 TOUYKY

A (=2:3).

BapuauTt 6

— >
1. I[TocTpoiiTe rpaduk pyHKOUM Yy = {: — 3:’1: Egz :az:: 2 g,
: :

2. IlocTpoiite rpaduk ¢pyHKONH

1 1
2
= —4)- - 1.
y=(e -4 (:1:—2+:1:+2)

3. B kakoit Touke mepecekarTcs mpAMble Yy = 1 — 2z n
y=x—57

4. Mocrpoiite rpadux ypaprernsa (2y — z + 1)(y?> — 1) = 0.

5. Iloctpoiire rpadpuk dysknum y = kz + b, ecnm oH mep-

NeHIUKYASAPEH NIPAMOH Y = —Z ¥ IPOXOOUT Yepe3 TOUKY
M (—1;2).
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Bapuaut 7

1. ITocrpoiire rpaduk pyskmun y = |z — 2| + 1.
2. IlocTpoiiTe rpaduk pyEKOUN
_Br-1)Bz-9) 2z-9
T 2(22-9) T+3
3. B kakoii Touke mepeceKalTCA OpAMEE Yy + T = 7 H
2z + 2y = 107
4. Iloctpoiire rpa¢uk pynkouu y = kx+b, ecnu oH nepuesn-
JUKYJIAPEH npAMO# y = = — 20 ¥ IpOXOAUT Yepe3 TOUKY
P (1;3).

5. IlocTpoiiTe rpaduk ypaBEeHNA

+ x.

yr —z2 —y+1 _
z—1 B

0.

BapuanT 8

1. ITocTpoiite rpadux ¢yukoun y = |z + 2| — 1.
2. Ilocrpoiite rpaduxk dpyHKOUMN
5z +3)(z—1) 6z+3
2(x2 - 1) 3r+3
3. B kakoifi Touke mepecekaloTCA mpAMble 2T +y = 5 u
4 +2y =177
4. Tlocrpoiite rpaduk dpysxkouu y = kx + b, ecam oH mep-
OEeHIUKYJIApEeH npAMO# y = —z + 15 u npoxomuT uyepes
touky K (—2;4).
5. IlocTpoiiTe rpa¢uk ypaBEHEHUSA
ry—z?+y+1 .
z+1 B

0.
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20. PeweHne nuHenHbIX cUcTeM crnocobom
NOACTAaHOBKM

BapuauTt 1
1. Pemnre cucreMy cnoco60M moaCTaHOBKH:

T+ 5y =6 2z + 5y =11
a) {2:1:+3y=5 2) {y=—3

6) z+y=18 r) 2z + 2y = -2
z—y=12 —10z 4+ 5y = —0,5.

2. Pemmre 3ana4y, COCTaBUB CUCTEMY ypPaBHEHUH.

3
Haitnure npobn, KoTOpas NpUHEUMAaET 3HAUYEHNE —, €CJIH

4

€€ 4YUCJIUTEJIb YBCJIINYUTHL HA 6 €INHNI, 1 OPDUHHUMAET

1
3HA4YE€HUE —, €CJIN €€ 3HAME€HATECJIb YMEHbIINTL HaA 2 enn-

HHUIEI.

BapuaHT 2
1. PemuTe cucreMy cnoco60M nonCTaHOBKU:

) T—y="7 ) = —8
z+y=11 4r — 8y = 27

6) 2r+y=3 r) Tc+ 7y =—7
3z + oy =28 10z + 2y = —5,2.

2. Pemmre 3anmauy, COCTaBUB CUCTEMY yPaBHEHUM.

1
Ecanm uucnurens apobu yBeJUUUTHL HA 5 WIH 2, TO

1
ApoOb DIpUHMMAET 3HAUEHWE — MJU 1 COOTBETCTBEHHO.

2

Haiinqure a1y npobs.

BapuanTt 3
1. Pemure cucreMy cnocoboM moacTaHOBKH:

T+ Ty=-6 T —2y=-7
3) {2x—5y=7 2 {4:1:+5y=11

R — 3z +2y =2
6){2”” 5y =9 r){l 1

T+ 4y = -2 §m—3y=—§
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2. Pemnre 3aga4y, COCTaBUB CUCTEMY yPaBHEHUM.

Iasw nBa uncia. Ecaum yaBoerEHOE nmepBoe CIOXKHUTH CO
BTOPBIM YMCJOM, TO nojqiyuunrca 17. Ecau ke ynBoeHHOE
BTOPOE CJOXUTH C epBLIM, TO nouayuurca 19. Haiigure
9THU OBa YUCJA.

BapuauT 4
1. Pemure cucremy cnocob0M moACTaHOBKM:
3z +4y=1 3z —y=-1
a) {5m—y=——6 ) {~2a:+3y:——11
) T+2y=-1 ) 2:1:+1y=4
3z — 4y = 17 a:—g = -3.

2. Pemure 3amauy, cocTaBUB CUCTEMY ypPaBHEHUIA.

Ha 960 py6. MoxEO Kymuth 4 MAYa u 6 KOMIJIEKTOB
¢opMmul. KakoBH meHH MAYa M OAHOTO KOMIJIEKTA, €CJIN
Ha Te ke 960 pyO. MOKHO KynuTh 2 MA4Ya U 7 KOMIIJIEKTOB

¢opmur?
BapuanT 5
1. Pemure cucremy cnocoboM moACTaHOBKM:
) 120 -5y =7 3) (2z4+y—1)(z+3y+2)=0
11z + 3y =14 z+y=3
1 1
6){6:1:—93/:—11 0 E+§_3
9z + 3y = 11 2_'_%:7.
z Yy

2. Pemmre 3amauy, cocTaBUB CUCTEMY ypPaBHEHMI.

VMeeTcsa nBy3HauyHOE€ YMCJIO, yTPOEHHas cyMMa uudp
KOTOPOTO AaeT MCXOLHOE YMuCjao. Ecam Ke K HEMY mpH-
6aBuUTH 45, TO HOJNYUYUTCA ABY3HAUHOE UMCJO, TAKOE, UTO
IpY IepeCcTaHOBKE NM(PP BTOr0 UMCIA UMEEM MCXOIHOE
yucao. Haligure namsoe yucio.



20. PeweHue nuneiHbix cuctem cnocobom nofAcTaHOBKMU 73

BapuanT 6

1. Pemnrte cucreMmy cnoco60M IOACTAHOBKH:
2) {7:1:+12y=——5 8) {(2$—y——3)($+4y+5)=0

4r — 9y =13 T—Y=239>
1 1
6) {14$+7y=—4 0 2 Ty 0
49r — Ty = 22 g_§=7.
r y

2. Pemmnre 3amauy, COCTaBUB CUCTEMY ypDaBHEHUH.

PabouyeMy 1 y4eHUKY HYKHO OnlyI0 M3roToBUTh 69 nera-
neit. [locae Toro, kak yueruk npopaboraJ 3 4, K BEIIIOJI-
HEHMIO 33aJaHUA NOAKJIIOYUJICA paboumii, 1 OHU BMECTE
3akoHYMan paboty 3a 2 4. KakoBul mpomM3BOAUTENLHO-
cTH TpyAa pabouero m y4yeHmkKa, ecau paboumii 3a 3 u
IEJIAET CTOJLKO K€, CKOJILKO YYEeHUK 3a 4 u?

Bapuaut 7

1. Pemure cucreMy cnocoboM IO ACTaAHOBKH:
2) 3r+ 10y =7 5) (x+2y+3)(z—y—-1)=0
S5r — 2y = -7 (z+2y+2)(z+3y+1)=0

—T— —y = — z+y+2z2=26
6) 2 3 6 r){2r—y+3z2=17
3z + 2y — 9z = 4.

a:r+y=a2

2. Pemmnre cucremy ¢ napaMeTpoM {a: +ay= Z4a—1

BapuauTt 8

1. Pemnte cucreMy cnocoboM IOACTAHOBKM:
a) S5z + 2y =8 ) (x+2y+3)(z—y—1)=0
2z + Ty = -3 (z+2y+2)(y—3)=0
r+2y+32=17
2t —y —4z = -1

6) {1,3:1: + 1,5y = 2,8 0
—x+3y+2=2.

1,7 — 1,3y =04
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z+3y=3a+1

2. Pemure cucreMy c mapaMeTpom {a:c +y=2a.

21. PeweHne nuHelHbIX cucTem cnocobom
CNOXEHUA U rpagpuueckn

BapuanT 1
1. Pemnre cucreMy cnocoboM CioKeHNS:
T
2z + 3y = 13 Z+2=2
») 4z —y=5 B) 12 3
T—Yy= 2z — 3y = 5.
3z -2y="7
6) {—-4x +3y=—7
2. Pemunre cucreMy rpadudecku:
y+z=4 4r+y=3
a) {y—a:=2 6) {:c+4y=—3.
BapuanT 2
1. Pemtnre cucremy cnocoGoM COoKeHHUA:
T
4z -3y =6 -+ Y_9
a) B B)<4 3
oz + 6y = 27 21 — 5y = —T.
6) 4z — 3y = 14
2z 4+ 5y = —6
2. Pemmure cucremy rpaduueckn:
y—z=17 9T + 2y = -3
2) {y+:c=5 6) {2:z:+5y=3.
BapuanTt 3
1. Pemure cucremy cnocoboM cioxkeHms:
2z +3y=1 3z — 5y = —18
2) {3$—y=7 2 {—2:c+7y=34.
1 1
- “y =28
6) {3 2Y

2z + 3y = 40
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2. Pemnre cuctemy rpadpudecku:

— T+2y=28
SR el 6>{E+L2
v 42"~
BapuanT 4
1. Pemmte cucteMy cunocobOM CIIOXKEHUA:
2z -3y =1 —4z +3y =3
a) {3a:+y=7 3) {9x—5y=9.
6) or — 2y = 10
—-0,5z + 0,2y = —1
2. Pemure cuctemy rpaguuecku:
SE sl 5) {z v
3z + 2y = 14 6 3—1.
BapuanT 5
3z+y==6
1. Pemure rpaguueckn {2y fr=T

2. Ompenenute a n b, eciiu rpadpux dyEkmuu y = ax + b

npoxoaut uepe3 Touku A (2;6) m B (1;—1).

3. PemuTe cucreMy cnocoboM CIIOKEHNS:

2) 4z — 2y =>5 +
6) S(r+2y)=z+8 i
4z —3y) =50y FTyoEhy
Bapuaut 6
2r—y=3
1. Pemure rpa(bn‘-leCKH {y + = 3.

CO| & Cof On

2. Onpegenunre a u b, ecnu rpadpuk ¢yEknuu y = az + b

npoxomur yepe3 touku C (1;1) u D (—2; -5).
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3. Pemure cucreMy comocobGoM CI0KeHUA:

Jr—2y=9 2 5
Z+2=30

a) {5a:+y=15 ) 3
6) 5(z — 3y) =2z + 27 §+é=31,

3(z —6y) =9y + 15 Ty

Bapuaut 7

—Tr+2y=>5

1. PemuTte rpaguueckn {y —2r = 4.

2. Oupenemute a u b, ecnu rpadpuk Pyskoum y = azr + b
npoxoauT yepe3 Touku C (—1;2) u D (3;6).

3. Pemute cucremy cmoco6oM ciioKeHUA:

= 16 15
a) 4z 4+ 5y =3 + —7
or — 2,0y = 2 2r+y zT-—vy
)4 12 25
3r -7 2y-—3 + = 8.
i 5 +1 2c+y zT—y
6)
2x—y_1_ _9
9 =Y
BapuanT 8

2r+y=23

1. Pemure rpaduueckn {y tr=1.

2. Onpenenute a u b, ecnu rpaduk ¢yEknMu y = ax + b
npoxoauT 4Yepe3 Touku M (—3;2) u N (2;7).

3. Pemure cucremy cnocobom cioxkeHUA:

a) T2y =2 > + ! =2
5T + 4y = 2 ) 4r + 3y 4z—3y
Sy—z 2 —z 15 11 __g

3 —2= 9 +9 4r + 3y 4z—3y

6)

Jy—z
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22. PeweHwne 3agau c nomoLbio CUCTEM
ypaBHeHN

Bapuaut 1

1. CropocTh Tenyoxona oo Te4eHuIo peku 45,2 kM /4, a mpo-
tuB Teyenua —36,2 km/u. Halinure ckopocTh TeueHUA
PEeKH.

2. 3 AB B (AB = 18 kM) Buimea typuct. Yepe3s 1,5 4 us
B emy HaBCTpeuy BHINIEJ] OAPYTOil TypPHUCT, M OHU BCTpe-
TuJauCh uepe3 1 u 20 Mue. Ecyau 6B OHM BHIINJIM OQHOBpe-
MEHHO, TO BCTPETHJIHUCH Oul uepe3 2 4. KakoBa cKopoCThb
KaXaoro Typucra?

BapuauTt 2

1. CymMa aByx uucean paBHa 98, a passoctb 42,4. Hailinure
9THU YMUCJA.

2. ABTomMoOuab 3a 3,5 u mpoexay Ha 10 kM Goabime, uem
MOTOOMKINCT 3a 2,5 4. CKOpPOCTh MOTONUKJINCTA HA
20 kM/4 Goapme ckopoct aBToMOGuasa. Haitaure cko-
POCTb aBTOMOOHMJIA ¥ CKOPOCTb MOTONMUKJIIUCTA.

BapuanT 3

1. IlepumeTp npaMoyroiabHEUKa paBeH 56 cm. Haltinure ero
CTOPOHEI, €CJIM M3BECTHO, UTO IJIWHA NPAMOYTOJbLHUKA
Ha 14,2 cM Gonbmie DIMPUHEI.

2. Mara3uH 3akynuJ KoHpeTsl ABYX COPTOB B YIaKOBKaXx IO
240 r u 250 r, npuyem KOHGeT nepBoro Buaa Ow1yI0 KynJie-
HO Ha 600 r Goabme. CKOJBLKO KYHHUIM KOHDPET KaXKOaOTO
BU A, €CJIM YIAKOBOK C KOH¢pETaMU IepBOro CopTa OnlJIOo
Ha 20 6onbme?

BapuanT 4

1. HaiiguTe nBy3Ha4YHOE YWUCJIO, CyMMa OUPpP KOTOPOroO
paBHa 15, a pa3socTe nudp pasHa J.
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2. Ecim nonoBmEy 3aka3a BHIDOJHUAT MacTeD, a OCTaBHOIY-
I0CA YaCTh 3aKOHYUT YYEeHUK, TO BcA pabora Oynmer cne-
naga 3a 10 u. Ecam macrep Buimosmmur 3/4 paborh, a
OCTaBIIYIOCS YaCTh BHINOJHUT yYE€HUK, TO Bce ODyneT cue-
aaHo 3a 9 u. 3a Kakoe BpeMaA MOr OBl BHIIOJHUATEL paboty
Ka)XOulil 13 ENX, paborasa oauu?



KOHTPOABLHEIE
padoTH

1. Anrebpanueckune BbipaxeHus
BapuauT 1
1. Packpoiite ckoOku 1 ynpocture 2a — (3a + b) + (4a — 2b).
i +1
2. Brruucinre "33 1 78 opu T = —2.
3. Pemnre ypaBuerune 2z — (5 — 3z) = —15.
4. 3anumure TPH NOCJHENOBATEJILHBIX YKCJIA, KPATHHIX D,
€CJIN MEeHbIlEe U3 HUX PaBHO 5k — 5.
5. CMemanu nBa copra KoHper: m kr mo a py6. 3a 1 kr
u n kr mo b py6. 3a 1 kr. Ckoubko crout 1 kr cmecn?
CocraBbTe BEHIpaXKeHNE [JIA PeUIeHUsA 3a0aYM U Haliaure
€ero 4ucJoBoe 3HaveHue npu ¢ = 19; b = 14; n = 2,8;
m = 2,2.
BapuanT 2
1. Packpoiite ckobku u ynpocrure 3z + (2z — 3y) — (4z+2y).
a®+9
2. Brruncaure opu a = —2.

at —6a3 +9
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3.
4.

Pemnre ypaBaenue 3z — (2 — 3z) = —8.

3anumure TPU OOCJHEAOBATENLHBIX YMCJa, KPATHHIX 3,
Dosbiiee M3 KOTOPHIX paBHO 3k + 3.

N3 aByx roponoB ONHOBPEMEHHO BHIIIJIM HAaBCTpPEUY
ApPYT OPYTY ABa TENMJIOXOLa: OLWH CO CKOPOCTBIO @ KM/ U,
npyroit — b kM/u. Yepes ¢t 4 TENNOXOAE BCTPETUINCD.
3a Kakoe BpeMsA NpOiIeT BeChb NYTh MEXAY TEMM >Ke
ropoJaMm Karep, uaymuit co ckopoctsio v kmM/u? Co-
CTaBbTE BRIPAXKEHNE JJIA PELUICHNA 3a1aYy U HaiJUTe €ro
YMCJIOBOE 3HaYeHne npu a = 16,6; b =174; ¢t =9; v = 20.

Bapuaut 3

1.

Packpoiite ckobku n ynpocture 2m—(5m—n)+(4n—2m).

ad +4a +4
Brruncanre opu a = —4.
a2 —4

Pemnre ypaBrenue 5z — (2z + 4) = —13.

3anuumuTe TPU MOCJIENOBATEJNLHLRIX UMCJa, KPATHHIX 4,
€CJIM MeHbIIee U3 HUX paBHO 4Kk.

OnHa MaIMEMCTKA MOMKET MEepPenedyaTraTh 4 CTPaHWI 3a
m 4, a apyrada b crpamnng 3a n 4. CKOJBKO CcTpaHML
nepenevaralor 06e MmamunancTKU, paboraa smecre ¢ u?
CocraBbTe BHIpaXXeHNe IUIA PEUICHNA 3a a4 ¥ Halaure
€ro 4ucJjoBoe 3HaYenme npu a = 36; b = 27, m = 9; n = 6;
t=6.

BapuauT 4

1.

2.

Packpoiite cko6xku u ynpocture 4a+ (2b— 3a) — (5b+ 2a).

I -1
Brruncanre a opu a = —3.
at+ad+1

Pemnre ypasuesne 4z — (6 — ) = —16.

4. 3anumure TPMU MOCJEMOBATEJLHBIX UMCJIAa, KPATHHIX 4,

ecau OGosbliee n3 HUX paBHO 4k.

Paccrosame mexny npucramamu s kM. CKOJBKO Bpe-
MEHM HY>XHO TEMmJIOXOAY, YTOOHI mpoilTu mo peke Tyna
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2.

" 06paTHO, €CM CKOPOCTh TEIJIOX0La B CTOSAYEH Bome
a KM/4, a CKOpOCTh Teuenusa pexku m kM/u? CocraBbTe
BhHIpa)KeHME IUIA PEeImEeHNs 33a4i ¥ HalauTe ero 4mcio-
Boe 3HaueHMe npu s = 49,5; a = 25; m = 2,5.

Y paBHeHUA C OQHUM HEU3BECTHLIM

BapuanT 1

1.

3.

4.

Ha nyts u3 A B B nemexon Tpatut 35 Mmua. Ha obpar-
HBI{ Oy Th, yBeJIMYUB CKOpoCTh Ha 0,6 KM/4, OH 3aTpATUT
Bcero 30 mur. Haiignre paccroasue mexay A u B.

B omroM xpamEmiume oBomeil Obyio B 2 pa3a Ooabme,
yeM B aApyroM. Eciam B mepBoe XpaHWJHIIE OPHUBE3TH
eme 80 T oBomeii, a BOo BTOpoe — 145 T, TOo B 0bBomx
XpaHUAMIDAx osomell crager mopoBHY. CKOJBKO TOHH
oBomiei OBIJIO B Ka)KAOM XPaHMJINIIE NIePBOHAYAJILHO?

Pemure ypaBEEHUA:
a) (2z + 3)(4z — 3) — 8z% = 2z — 17,
oxr—1 -2
6 — =10 — z.
) 1 3 00—z

Pemure ypaprenne (a? — 9)z = a + 3.

BapuaHnT 2

1.

—3557
6355

Paccrosane mexay ropogmamun A m B mammaa nmpomia
3a 1 u 15 mua. OO6paTHHi DyTh MallWMHA OPOINJIA 33
1 v 30 Mur. Hailigute CKOpOCTH MAIIVHBI, €CJIA U3BECT-
HO, YTO Ha OOpATHOM OyTH CKOPOCTHL Ohisa Ha 10 kM/4
MEHbIIE.

B omaom Oake ObvlI0o OeH3uHA BABOe OOJsbme, YeM B
apyrom. Ecam nmepesuThs n3 mepBoro 6aka BO BTOPO#
25 51 6eH3uHa, B KaxXIoM Oake Oyner GeH3uHA HOPOBHY.
CKOJILKO JMTPOB OeH3uHA OblIO B KakAoM Oake mepBo-

Ha4YaJbHO?
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3. Pemnre ypaBHEeHMA:
a) (3z —2)(2z +3) — 622 =2(z - 9),
3z-1 oSz+1
5 6
4. Pewnrte ypaBaenue (a — 2)(a — 5)z = a — 5.

6) —2.

BapuanT 3

1. Tensoxonx npoiren paccTosHNE MeXAYy nyHKTamu A u B
no reuennio 3a 4 4 30 muH, a 13 B B A 0poTHB TeueHNA
oH mpomeJ 3a 6 u 18 MmuE. KakoBa ckopocTh Temmoxo-

Jia B cTosA4eil BO&e, €CIM CKOPOCTL TEYEHNS PEKN DaBHA
2,4 km/4q?

2. Ha omaoMm cknage 185 T yras, Ha gpyrom — 237 1. Ilep-
BBHI¥ CKJIaJ OTHYCKAJ €XXeqHeBHO mo 15 T yras, a Bropoit
oo 18 T. Uepe3 ckoabKO aAHEll HA BTOPOM CKiaane Oyuner
yrisa B DoJTopa pa3a OoJblie, yeM Ha OepBOM?

3. Pemnre ypaBHeHNS:

a) (4z +1)(2z — 3) — 822 = 17 — 5z,
-1 3c-7
5 2
4. Pemmre ypapmenne (m — 5)(m + 3)z = m? — 25.

6) =6 —z.

BapuauT 4

1. Iloe3x mpoxoant paccrosEmMe oT ropona A mo ropona
B 3a 10 4 40 Mmur. Ecam 6u ckopocTh moe3na Oblia Ha
10 kM/4 MeHbIE, TO OH Opubouin Obl B B Ba 2 4 8 MuH
no3xke. Halimure paccTosHne Mexay ropogaMu.

2. B omsoM aneBarope OnyIo 3epHA B 2 pa3a O6oiblie, Y€M B
apyroM. V3 mepsoro sneBaropa Buie3nn 750 T 3epHa, a
BO BTOPOIii aneBarop npusesnu 350 T, mocae yero B 060-
MX 3JI€eBATOpPax 3epHA cTajo nopoBHY. CKOJBLKO TOHH
3epHa OLIJIO NEPBOHAYAJILHO B KAXI0M dJjeBaTope’?



3. OpHOuNEHbl U MHOrOMNEeHb!

3. Pemunre ypaBEEHUA:
a) (4z +1)(2z — 4) — 822 = 3(6 — z),
3z -5 2z -3
6 =53
4. Pemure ypasrerue (b+ 3)(b—7) -z = b? — 49,

=4 -1z

3. OpHouneHbl 1 MHOrOUMEHbI

BapuanuT 1

1. Broimonaunre neiicrBua:

a) a®:a?, 6) (a3)?- a®, B) (%)5 : (zy)d.

2. [lpnBenuTe K MEOTOYJIEHY CTAHHAPTHOrO BHIA:
a) (12 — 22 + 5z) — (3 + 5z + z2),
6) (a —35)(2 - a),
B) (a —4)(a — 5) — 2a(a — 6).
3. Briumciure: \
2 .3
a) 25 575 , 6) %
4. Pemure ypasrerue (r — 2)(z + 3) — 2% = 5.

5. Ilokaxmure, uyro 5% + 5% — 543 pemmrca ma 29.
6. Pemure ypaBrenne 27 - 28278 = 16 . 3423,

BapuanT 2

1. Brimosnrnre meiicTBus: .
a) B14:67,  6) bt (Y%, ) (ab)4:(%) .

2. IIpuBeauTe K MEOrOUYJIEHY CTAaHAAPTHOrO BUAA!
a) (3z — 2+ 3z?%) — (12z + 3z2% - 5),
6) (3-0b)(b+2),
B) 3b(2b +4) — 2b(2b — 3).

3. Buuucnure:

36.27 14°

a) 56 74"

6'
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4. Pemure ypasmernue 2z% — (22 — 5)(z — 1) = 9.
5. Hokaxmure, uro 9% + 9190 4 9101 reqprca ma 91.
6. Pemure ypaBrerue 9 - 5373 = 125 . 3426,

BapuaHT 3

1. Brinonsure peiicrBus:

12

a) ¢”: ¢, 6) (c®)3 - ¢, B) (g) : (pg)*.
2. [IpuBeauTe K MHOrOUWJIEHY CTAaHAAPTHOrO BUAA:

a) (1 -2z —32%) — (—z%+ 2z + 1),

6) (1—-c)(c-9),

B) 3c(c—2) - (c—3)(c—1).
3. quncim'r;e: ]
49* .
4. Pemure ypasrerue 4z(x + 3) — (2z + 5)(2z — 5) = 49.
5. Ilokaxure, uro 23° 4 237 — 233 penurca ma 19.

92\ 3¢—6 4\ %+3
6. Pemure ypaBHEeHME 2 (5) = (5) - 3.

a)

BapuanT 4

1. BrimoanruTe neiicteus:

7
a) d'2:d%,  6)d® (d%)°%, ) (uv)®: (E) .
v
2. IIpuBeauTe K MEOrouJI€Hy CTAaHAAPTHOrO BUIA:

a) (4z% — 5z +2) — (2 + 3z — z?),
6) (d+ 2)(7 - d),
B) 2d(3d — 4) — 3d(3d — 1).
3. Brrumcimre:
56.125 6) 36 . 216
254 2495
4. Pemmre ypasrerue (z + 3)(z + 7) — z(z + 8) = 16.
5. Hoxaxure, uro 3°6 + 357 — 35 pesmrca ma 11.

a)

2241 125\ 7
6. Pemute ypasaenue 5(2,5) =2- e .
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4. Pa3noxeHne MHOrouneHa Ha MHOXUTENU

Bapuant 1

1. Pa3noxkure Ha MHOMXKHUTEJIN:
a) 4mz? — 25m,
6) 16a® + 54b3,
B) 4aly — 8a2by + 4b%y,
r) k3 — 4k? + 20k — 125,
n) 9z2 + 9ax? — y? + ay? + 6azy.
2. Haiigure uncioBoe 3HaYEeHNE BHIPDAKEHUSA

2a(a?+b%)—a(a—b)* +a(b+a)*—2a® mpu az—g; b=-0,25.

3. Pemure ypaBaenue
(z +1)(z? -z +1) —z(z + 3)(z — 3) = 10.
0,22 — 0,4 -0,3 + 0,09
0,45 - 0,5 '
5. Pasnoxure Ha MEOXUTENN M2 — 3mn + 2n2.

4. Briuncaure

BapuanT 2

1. Pa3noxure Ha MHOXKUATEJIN:

a) 18a2 — 2,

6) 2az® — 16ay?,

B) 8k% + 8k% +2,

r) 9m? — 6m — 10p — 25p?,

n) a® + 3a%z + 6az + 12z — 8.
2. Haiigure yncioBoe 3HaUEHNE BHIPAKEHUSA

z(z+y)° —y(z—y)* +2y(e® +¢*) mpmz =25 y=0p.
3. Pemure ypaBHenuUe
(5 +z)(z — 5) — (z — 3)(z® + 3z + 9) = —23.
0,52 — 0,5

0,42 +0,8-0,1+0,12°
5. Pasnoxure Ha MEOMxUTEN a? + 4ab + 3b2.

4. Bpruucaure
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BapuanT 3

1. Pa3noxunre Ha MHOMXHUTENU:
a) 8mz? — 18my?,
6) 24a3 + 3b3,
B) 18z% — 1223y + 2z92,
r) 27a% — 3a? + 2a - 8,
n) 4m? — 4m3 + 12m?n — 9n? — 9mn?2.
2. Haitmure unciioBoe 3HaYE€HUE BHIPDAKEHUSA

1
3(4z—y)? —2(z—y)(z+y) +4(x+3y)? opn T=—g; y=—1.

3. Pemmnre ypaBHeHUE
(z +2)(z%? — 2z +4) — z(z + 2)(z — 2) = 12.
0,25 — 1,5
1,82 4+0,4-1,84+0,04°

5. Paznoxure Ha MHO«kuTeau 2 + 512 + 9.

4. Briuucanre

BapuauT 4

1. Pa3noxure HA MHOKHATEJIN:
a) 1223 — 27xy?,
6) 2a3 — 1643,
) m® — 8m3n + 16mn?,
r) 9z% + 15z + 25y — 25y2,
n) ¥+ %z — 3yz + 9z + 27.

w

2. Haltmure unciioBoe 3Ha4€HNE BLIDAKEHUA

(@®+a)a—-1)-(a—2)(a®+2a+4) mpua= 3%.

3. Pemrure ypaBEeHNE
—(Bz —1)2+2(5 + z)(z — 5) + Tz% = 3.
532 + 222 — 472 — 162
652 —2-65-59 + 592
5. PasnosxkuTe Ha MHEOMUTEJN Z* + 322 + 4.

4. Bruruucaure
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5. Anrebpaunueckue apobu

Bapuant 1
1. BroimonanTe neiicTBus:
y? z+y 12ac? _ (—18a%c)
a) 72 — 32 ' y B) 6 bt
) a’ : a’ ,
4a — 4b a? — b?

2. Yopocture:

c—d c d? 1
a) | 3 — : + ,

c2+cd d?+cd S—cd? c+d

4 ) 4z 4 36
6 - :

) z+3 + 3—z 9-—2x2
3. Cokparutre apobs:
2 _ 2 2 _
) 9z 6:ry+y, 6) T 4x+4.

1522 — 5zy 2 + Tz — 18
4. PemmnTe ypaBHEHUE

f_4—$_$_1+i
3 3 5 10°

5. Pemmre 3anmauy.

I[Tapoxon oromen or Gepera Ha 180 KM, Korma 3a HUM
BBIJIETEJ CAMOJIET, CKOPOCTHL KoToporo B 10 pa3 HGonnme
ckopocTu mapoxoaa. Ha xakom paccroasum ot Oepera
OH AOTOHUT HNAPOXOL’

BapuanT 2
1. BuimonauTe neiicTBuAa:
a—> z3 —25a 1502
3) —5 T Ay B) 435 ' T3
T (a? — b?) b’c> —bc
a a
5) :
) ab—-b a?2-1’

2. Yupocture:

) 2a — b 2\ e 1)
Y \4a2+2ab b2 +2ab) \8a3—2a2  2a+b)’

6) 3 _5m+4+ 2
4—z 16—z2 1+ 4
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3. Cokparure apobs:
a) a’? — 14ab + 49b? ) 2+ -6
4962 — Tab ’ z24+6z+9
4. PemuTe ypaBHEHUE
r+3 1ll-z z+1 9-z
7 14 5 10
5. Pemure 3agauy.

Benocunemuct orwexan ot moceanka Ha 200 M, kKorma
3a HUM OTHPABMJICA MOTOOMKJINCT, CKOPOCTh KOTOPOTrO
B 3 pa3a Gospme ckopocTH Bejocumeaucta. Ha kakom
PacCCTOAHUM OT IMOCEJIKA OH JOTOHHUT BeJIOCHIEaUCTa?

BapuanT 3
1. Brinonrure neiictBusda:
2) a? —2ab+b*  o° 5) 36a®>  54a
xd° \ az — b2’ 35u2v3  49uv?’
) 2z — 2y T —2-y ’
Yy (/]

2. YupocTure:

) z? z3 _ T z?
z+y z2+2zy+y%:) \z+y =z22-9y2)’
2 4b

) 3

a+b_a—b+a2—b2'
3. Cokparure npobsb:

a) 402 — 4ab + b? ) % + 8z + 16
4% — 16a2 ’ r2+5z+4°
4.* Pemmute ypaBHEHUE
z 1 z 1
2 4 _ 8 M 2 _ 1
3 9

5. Pemmnre 3amauy.

Korga nemexon npomes 8 KM, M3 TOrO *Ke MYHKTa BCJIE
3a HMM BHIEXaJI BEJOCHMIOENUCT, CKOPOCTH KOTOpPOTrO B
o pa3 bonpme. Ha kakoM pacCTOAEMM OT TOro HOYHK-
Ta BEJIOCMIEOUCT AOTOHUT memexona’
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BapuanT 4

1. Brimoansure neiicrBus:
a 22 — o2
a) 22 + 27y +y2  ad
a? — b? . a’ + ab
b b '’
2. Yopocture:

) (12 a3 . a (12
Y \a—26 a®—4ab+4b2) \a—26 aZ—ap2 )’

4 3 8y
-y zT+y -9y

10a%u?  22qu*
21v7 3503 °

, B)

6)

6)

3. Cokparure apooOs:
2522 — y? 2 - Tz +6

3) 50z2 + 20zy + 2y?’ 6) 2 — 12z + 36
4.* PemmnTe ypaBHEHUE
2+ —2—:1: 1.z
3 _1=6_2
8 4

5. Pemure 3amauy.

Korpa smoaka ormnasijiia or npuctasm Ha 600 M, Bcien
3a Helf OTOpPaBUJICA KaTep, CKOPOCTh KOTOporo B 4 pa-
3a 6osbme. Ha KakoM paccTofsEMM OT NPUCTAHM KATEP
JOTOHAT JIOIKY?

6. JlunerHas ¢yHKUMA 1 ee rpaduk

Bapuanr 1
3z

L f(=) = T+ 2

He uMeeT cMBICa”?

2
. Haitgure f ( — 5) IIpn kakux r pysxous

2. Ha orpe3ske [—4;6) 3anana ¢pysxmma f(z) (puc. 17). Uc-
OOJIL3y A 9TOT rpaduk, HANIUTC:
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a) HyJu oTOil QyHKOUM,;

6) uMcio pemeHM# ypaBHEHUSA
f(z)=a B 3aBUCUMOCTH OT @;

B) HauboJsbmiee M HaMMEHLIIEE

3HaYeHNsA 3TON QyHKOUU HA

orpeske [—4; 6];

OPOMEXYTKHA, Ha KOTOPHIX

3Ha4YeHNA QyHKOUN NOJIOXKU-

TEJIbHEl U OTPUNATENbHEL.

3. Iloctpoiite npamyio y = kx + b, ecain n3BecTHO, YTO OHA
napaJuiesnbEa npaMmoit y = 3z — 100 u mpoxoauT uepes
touxy A(1;6).

4. Haiinurte KOOpAMHATH TOYKM NEPECEUYEHUS NUPIMBIX

1
y=2x—3ny=—§x+5.

5. Ilpu kakux 3gavennsax b opamuey =2r—4ny = 10x — b
nepeceKalTCA Ha OCU OpAUHAT?

6. Haiigure nnomans npsaMOyroyibEUKa, OTPE3aHHOTO OCH-

MU KOOpAMEAT U npAMoil y = —2z + 2.
7. IlocTpoiite rpadpuk ¢yHEKOUM:
a) y = |z| + 3, 6) y=|z+3|
BapuanT 2
z+3 .
1. f(z) = . Hatimure f(—1,5). IIpu kakoM 3HaAYECHUN T
3gauesue ¢yHKOUM paBEO 07
VA 2. Ha otpeske [—4;6] 3anasa ¢pynk-
TR (T mua f(z) (puc. 18). Mcnonpsysa
S S S 9TOT rpaduk, HaiguTe:

S a) Hyau oToil QpyHKOUM,;
N ©) uncao pemeHWil ypaBHEHUS
AN f(z)=m B 3aBucMoOCTH OT ™;
R B R B) Haubosbmee M HaMMeHbOIEE
[ L A 3HAYEHUA DTON ¢QyHKOMM Ha
Puc. 18. orpe3ske [—4;4];
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1") OPpOMEXYTKH, Ha KOTOPDHIX 3aaHHAA (byHKIIHH IIOJIO-
JKUTEJIbHA 1 OTpUANATEJIbHA.

3. IlocTpoiite npamyo y = mz +n, €Can U3BECTHO, YTO OHA,
napaJijieibHa OpAMO# Yy = —3Z + 57 M IPOXOOUT Yepes
touky M(—1;4).

4. Haiimure KOOpPAOWHATHI TOYKM IICPECEUYEHUA NPAMBIX
y=-2r+3ny= %x—&

5. Ilpu kakux 3HaYeHNAX ¢ npaMele Yy = 2z+4uy = 10z + a
nepecekaloTcA Ha ocu abcoucc?

6. Haiigure niomanb TpeyroibHUKA, OrPAHUYEHHOTO OCH-
MM KOOpAMHAT ¥ npamoi y = 3z + 1.

7. Ilocrpoiite rpaduk GpyHKOMHU:

a) y = |z| -2, 6) y = |z —2|.
BapuauTt 3
2 1
1. f(z) = Ty . Hatigure f(—2,5). IIpu kakux r ¢pysxkuus

r+1
He MMeeT CMbIcJia”?

2. Ha orpe3ske [—4;5] 3anana ¢pyskmua f(z) (puc. 19). Uc-
OO0JIb3yd BTOT rpaduK, Hallqur " YA
a) BCe pelleHNs ypaBHEHUA
f(z) =0;
6) yucio pemeHuil ypaBHe-
mna f(r)=a B 3aBUCUMO- p,
CTH OT a;

=Y

B) HamOoJiblnee ¥ HAUMEHb-
mee 3HaYeHN s 3TON QY HK-
nuu Ha oTpe3ke [—4;5); Puc. 19.

r) mpoMexyTKH, Ha KoTopsix f(z) > 0u f(z) <O.

3. Ilocrpoiire npamyio y = kx + b, ecaim n3BecTHO, YTO OHA
napaJuiejibHa OpAMO#l y = 2r — 75 ¥ OpPOXOAUT 4Yepe3
rouky F(-3;-2).

4. Hajimure KOOpDAMHATH TOYKM NepecedyeHUA NOPAMBIX

1
y=—4x—5ny=—3—m+l.
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5. IIpu kakux 3HaUEeHUAX M OpAMEEe Yy = 3z—duy =2z +m
IepeceKaloTCA Ha OCU OPAUHAT?!

6. Haiimure niomans TpeyroJbHHKA, OTPAHUUYEHHOTO OCH-
MM KOODAMHAT U Opamoit y = 2z — 1.

7. IlocTpoiiTe rpa¢uk dpysKnuM:

a) y =3 —|z|, 6) y=[3 -zl
BapuanT 4
1-2z .
1. f(z) = . Haitqure f(—1,5). IIpn kakoM 3HaueHUU

T+ 2
T GyHKOUA He MMeeT CMBICaa?

2. Ha orpeske [—4;6] 3anana ¢ynxkoua f(z) (puc. 20). Uc-
OOJIb3yd dTOT rpaduk, HaliguTe:

A a) BCe pelmeHUs YypaBHEHUA

am . f(@) =0,

o7 6) umMcio pemeHUil ypaBHe-
-4, ﬂ}\}\ﬁ | 6 x mua f(z) = b B 3aBuCUMO-
ERAVE L 1 cTH oT b;
IHREE N *‘_ B) HanmboJibllee M HAUMEHD-
oree 3Ha4YeHUs dTOU (YyHK-
Puc. 20. nuu Ha oTpe3ke [—4;6];

I) OpOMEXKYTKH, Ha KOTOpHX f(z) > 0 u f(r) <O0.

3. IlocTpoiiTe npamyio y = mz+n, eCIn U3BECTHO, UTO OHA
napaJjJenabHa OpaMo#t y = —4z + 51 m mpoxomguT uepes
touky M(-1;3).

4. HaligurTe KOOpDAMHATHT TOUYKM IEpPECEeYEHUSA IPAMBIX

1
y:4m+5ny=—§:1:—1.
5. IIpu Kkakux 3HaUEeHUAX a UpAMBle Yy = 3z +2uy =2z + a

mepeceKaloTcsa Ha ocu abcmucc?

6. Haitogure nnomans TpeyroJbEMKa, OTPAaHUUEHHOTO OCH-
MM KOOPAMHAT M OpaMmoit y = —2¢ + 1.

7. IlocTpoiiTe rpaduk GyHKIMN:
a) y = || +2, 6) y=lz+2|.
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7. Cucrembl ABYX ypaBHEHUW C ABYMA
HEN3BECTHbLIMM

BapuanT 1

1. Pemute cucremy:
dz+y=3
2) { 6z — 2y =1
) —2(2z+3)+25=3(y—2z) -9
4,5 —-4(1 —z) =2y — (5 — ).
2. Pemure 3ama4y, COCTaBUB CUCTEMY.
B rocrumsunme 25 momepoB. EcTp ueTnlpexMecTHHIE U
aByxMmecTtHuie HoMepa. CKOJBKO KaKMX HOMEPOB, €CJIU
BCEro B TOCTHMHMUIE MOTYT HOMeCTUTLCA 70 uenoBek?

3. 3BecTHO, yTO npAMas, 3aJaHHAA YPaBHEHUEM Y = KkT+Db,
npoxoaut yepe3 Touku A(4; —6) u B(—8; —12). Haiingure
k n b, a TakkKe KOOpAWHATH TOYKM IEPECEUYEHUsa C NnpA-
Moit 2z +y = 2.
4.* Ilpn KakoM 3HAYEHWH @ CHCTEMA MMeeT OECKOHEYHOe
MHOKECTBO pemenuii?

2r+y=a
—4z = 2y + 2.

3
sty =1
5.* Pemmure cucremy -

1
—— +3y* =13.
2—z

6.* (z —3y+1)2+|2x — 5y + 1| =0.

BapuanT 2

1. Pemnre cucremy:

3z —y="7
2) { 2z + 3y = 1

6) { 6(z+y)+y=8+2(z—y)
Sy—z—1)+y=3z+y).
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2.

4.*

5.*

6."

Pemmure 3amauy, cocTaBuB cuCTEMY.

Iaa knacca kynuamn 30 6uaeros B Tearp mo 10 py6. u
15 py6. 3a Bce Guaern 3anaatuiam 390 py6. Ckouabko
Kynniam 6mieroB 3a 10 py6. 1 ckouanko 3a 15 py6?
W3BecTHO, 4TO NpAMasn, 3aKagEaA ypaBEeHUEM Y = KT+Db,
npoxoaut yepe3 Touku A(—3;26) u B(5; —22). Haiigure k
1 b, a Takke KOODAUHATH TOYKM NEePEeCEeUEHNA C NPAMOii
3z +y=>5.

IIpn kakoM 3HaYEHMH @ CHCTEMa HMMeeT O0EeCKOHEeYHOe
MHO>X€CTBO pemeHmnii?

T—yY=a
T — oy =3.

1

_ 53

1
PemuTe cucremy z? " y—z ?
3 2 86

)

9

zz2 y
9z%2 — 6zy + |22 —y + 2| = —1.

BapuanT 3

1.

2.

4.*

Pemure cucremy:
4z + 3y = 2
a) { z—4y=-9
6) { -3z—-2y)-4y—z)=2c—-y—2
32z —y)+2(zx—y)—1=3z — 2.
Jlagn gBa yuciaa. Ecam xk mepBoMy uuciy npuGaBHUTHL
OOJIOBUHY BTOPOTO, TO moJyuuTcA 65, a ecam u3 BToporo
BRIYECTH TPETHIO YaCTh HEPBOro, TO HOJYUYUTCA NEPBOE
yncao. Hailaure atu uncaia.
[Ipamaa y = kz + b, npoxoaur uepe3s touknm A(2;1) u
B(—4;10). Haitogure k u b, a Tak¥ke KOOPAMHATH TOYKHU
nepeceyesuda npamoit y = kz + b ¢ npamoit 3z — y = 5.
[Ipu KaKMX 3HAYEHUAX @ CUCTEMa He MMeeT peureHuii?
2z — 5y =8
{ 6z + ay = 10.
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T + ay = a?
T + by = b2,

6. Pemure ypasrerne 212 — 4zy + 4y*> — 6z + 9 = 0.

5. Pemmnre cucremy {

BapuanT 4

1. Pemure cucremy:

3z — 2y = 16
2 { z+ 4y = -4

6) 3z-2y)+2(z—y)=-2y+z—2
3z —y—3=>5(y— )+ 2z + 2.
2. Ecau x nepBoMy unciy no6aBUTh 4eTBEPTH BTOPOrO UH-
cya, moayuurca 129, a ecam yBeJMuuTh BTOPOE YUCJO B
5 pa3 ¥ OTHATL OT HEro HOJIOBMHY IEPBOro 4YMCJIa, TO

OOJIyYuTCA nepBoe umcyao. Haigure sty yncia.

3. lIpamaa y = kx + b npoxoant uepe3 Ttouku A(6;7) n
B(—2;11). Hatigute k n b, a Takke KOOpAMHATH TOUKHU
nepecedyenusa npamoit y = kx + b ¢ npamoit 3z — y = 4.

4.* Ilpu Kakux 3Ha4YeBUAX ¢ CUCTEMAa He UMeeT peleHuit?

ar+y=3
4z + 2y =T.

T+ay=a

5. Pemure cucremy { ez +y=2a—1

6. Pemnre ypasmenne 5y% — 4y + 22 — 2zy +1 = 0.

8. WTrorosasa koHTponbHas paboTa
(2 ypoxka)

Bapuaut 1

1. Ilpeobpa3yitTe B MEOroujsieH CTAaHAAPTHOTO BUAA
(a — b)? + (3a — b)(b + 3a).
a a ) a+4

a+4—a—4

2. YopocTuTe BHIpaXeHUe (
a
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3. Pemnre ypaBHeHuUe:

2r 2z + 11 322 -2z — 1
—_— 1=0, o6)* = 0.
a) 3 6 + » 6) 23 —3z2 -4+ 6

4. PemuTre cucreMy rpa¢uyeckn. BrigscEUTE, IPOXOIUT JIU
TPeThA OPAMAaA Yepe3 TOUKYy epeceueHns NePBLIX ABYX.

2r—y=2 _
{w+2y=11’ y =4z
5. Brrunciaure:
2) (7°)3 5)" 932 —2.93 .76 + 762
49 . 714’ —682 + 512 + 852 — 342°

6. Pemnre 3amauy.
CymMa nByx umces paBHa 77. Hailigure a3t uncia, ecan

3 IepPBOr'0 YMCJIa PaBHE R BTOPOrO 4YHUCJIA.

2 —zy+4r—-y+3=0

7.* Pemwure cucremy { T2+ 5y + 12 = 0

BapuanT 2

1. IIpeobpa3yiiTe B MEOTOYJIEH CTAHAAPTHOTO BUIA,
3z +y)* + (z — y)(y + ).

2. YnpocTuTe BLIpa)KEHUE ud : (:c +Y + J )
-y Y -y
3. Pemmre ypaBreHue:
Jy 2y-—3 2+ 2z — 3
a) — — -3=0, 6)* =0
) 2 4 , 6) 3 +222+ 3z — 6
4. Pemute cucremy rpa¢pudeckn. BriscEuTe, mpoxomut iu

TPeThA NPAMAaA Uepe3 TOUKY HepeceyeHusa NepPBhiX ABYX.
{ r+2y=4

2x—y=—1; 2y = 3z.

5. Bruiuuciaure:
613 .
2) (5°) 125,
(57)3
6. Pemure 3amauy.

, 652 + 392 — 522 — 262

%) 492 —2-49- 36 + 362

Pasrocty aByx umcen paBHa 12. Haiimure aTm umcia,
4

ecJm 5 IepPBOr0 YUCJIA COCTABIAIOT = APYroro?

7
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T2 —zy—3r+2y+2=0

7.* Pemure cucremy { 3z —y—6=0

BapuauT 3

1. IIpeobpa3yiiTe B MEOrouJsieH CTaHAAPTHOTO BUAA
(z - 2y)* — (z +y)(z — 2y).

9y . 1 1 a—>b
) u BIDAKEHU - . i
OPOCTUTE BHIPAKEHUE ey 3

3. PemuTe ypaBHeHue:
Jy + 8 —6 222 + 3 1
a) Y+ _y =2’ 6)* $-};.’L‘+ _
7 2 z3 + 222 + 3z + 2
4. Pemnte cucremy rpadmnuecku. Ilpoxoautr sm tperbs
npAaMad 4yepe3 TOUKY mepecedyeHus NEePBHX ABYX?
2r—y=8
z+2y=—-6"

y = 2z.

5. Briuucnure:
(64)2 , 1192 —2.119- 96 + 962

—_— 5) .
3) 33 g5’ ) 927 7467 — 237 — 692
6. Pemrure 3amauy.

Typuct npomean 50 kM 3a 3 mEsa. Bo BTopoil mesn om
npomeJy Ha 10 KM MeHbHIEe, YeM B NEPBHI, U HA 5 KM
Oospme, yuem B TpeTnii. CKOJBKO KMIOMETPOB IPOXOINAJI
TYPHCT KaKIbiii 1eHb?

7.* Pemmnre cucremy

[ 2zy — 22 + yz = 2TY2
1 1
Z_2_-3
\ = =z
1 1
LY
Yy =z

BapuanT 4
1. [Ipeo6pa3yiiTe B MHOrO4JIEHE CTAHAAPTHOTO BHAA
(3a — 2b)? — (a — 3b)(2a + 4b).

~3557
/11
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T ( z T — y)
. YupocTuTe BEIpaXKeHUE : .
T+y

:c+y_ T

. PemuTe ypaBrenwue:

3e+5 -7 _ 5)° ?+3c+2
5 4 7 3 —222+3x+6

a)

. Pemure cucremy rpa¢uuecku. IIpoxomur nm Tperbs

npsaMas Yyepe3 TOYKY mepecedyeHus NepPBHX ABYX?

2c+y="7 _
{ goy=2 Jy ==z.
. Buuucaure:
a) (143)3 5)" 582 4+ 1162 — 292 — 872
78 .83’ 432 —2.43 .14+ 142 °

. Pemure 3amauy.

ITyTs B 30 kM KaTep mpomes 0O TEYEHNIO 33 2 U, 3 IPOTUB
TedeEus — 3a 3 4. Haitmure coGcTBEeHRYIO CKOPOCTD
KaTepa U CKOPOCTb TE€YEHMS.

7.* Pemmute cucremy

z+y—zy=0
T+2—-2x2=0
y+2z—5yz=0.



OTBETHI, YKASAHUA, PELLIEHNA

CaMocTosSTeAbHEIe
paboTH

1. Yucnosbie n anrebpanueckune BbipakeHUs

BapuanTt 1

1. —-1. 3. g 5. 100a + 3 - 10 + b.

BapuaHT 2

1. -13. 3. -7,6. 5. 7Tz + 5.
BapuanT 3

1. 42. 3 4E

- 42. 3. 45

4. Pemenue: 2n+(2n+2)+(2n+4) = 6n+6 = 6(n+1),
4yTOo meaurTcAa Ha 6. 5. 2,95.

BapuanT 4
13 29
1. 51—6. 3. 278"

4. Pemernue 2n2n+2) = 4n(n+1), so n(n+
+1) mennrcs ma 2. Tornaa m npousBeneHNE STUX YUCE

19
8. 50 11_-
AEJATCA HA =0
BapuanT 5
25 a+b

4. Pemenne 2n+1+4+2n+3 =4n+4 =4(n+ 1),
yTO AeJauTcsa Ha 4.

5. Pemenune: z=10n+3; y=10n+2. z+y =
= 10(ny + ng) + 5, uro menuTcsa Ha 5.

1/77*
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BapuanT 6

15 2(m +n)

1. —. 3. 3cd.
16 3 m—n +

4. Pemesue z=ma+R; y=na+R. z—-y=
= (n; — ng)a, 4To meaurcaA Ha a. 5. 62.

BapuanT 7

1 ma + nb a+b
1. —115. 2. — 3. 2@ —b)

4. Pemenue:
{a:+1=1 {:1:+1=2 {a:+1=—1 {:1:+1=—2

+4(c — d).

y—2=2, y—2=1, y—2=-2, y—2=-1.

Orciona: z=0 z=1 T=-2 r=-3
A ly=4, ly=3, ly=0, y=1
5. Pemenue: ab=10a+b; ba = 10b+a. ab—ba =
= 10a + b—10b — a = 9a — 9b = 9(a + b), yTO memmTCA

Ha 9.
BapuanT 8
1. —49. 2. >+ 5 3 3@FY o
v—m v+m r—y
Jy+1=3 y+1=1
4. Pemenne: {my—lzl, {my—1:3,
y+1=-3 y+1=-1 Orciona: z=1
zy—1= -1, Ty = —3. Yy = 2,
{0':1::4 YTO HE MMEET PeleHni {xz ng
y=01 y=_4, :_2,

yero ObIThL HE MOXeT, T.K. T U Yy € Z.

z=1 z=0
OTBer: {y=2, {y=—4.

5. Pemenue ab = 10a + b; ba = 10b + a.
ab+ba = 11a + 11b = 11(a + b), uyto meaurca Ba 11.
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2. (CeoiicTBa apudpmMeTUUECKUX AENCTBUIA,
npaBuna packpbiTus Ckobok

BapuanT 1
1. 2,875. 2. —24,52. 3. z=17. 4. 0,7. 5. Ha 32%.

BapuanT 2
1
1. —17;. 2. 8448. 3. z=0. 4. 0,118. 5. Ha 728%.

BapuauTt 3
1
1. 5,5. 2. 79. 3. mz—i. 4. 50. 5. Ha 44 %.

BapuanT 4

1. 9,2. 2. 27. 3. = = 3%. 4. 381,84. 5. IlomemeBen
Ha 1 %.

BapuanT 5

7
1. 207 2. ~126. 3. y=382,5. 4. 0,04. 5.125%.

BapuanT 6
1. 24,23. 2. 13,07. 3. z =0,02. 4. 662,4. 5. 28 %.

BapuanT 7

1. z 2. -2z +9. 3. z = —lg. 4. 24,24; 9,09; 30,3.

5. 7or.

BapuanT 8

2
1. 15 2. 20+ 7 3.z = —5. 4. 42,84 61,2 306.
5. 13,5 kr.
3. YpaBHeHUs C OQHUM HEN3BECTHbLIM

Bapuant 1
4. I = 2,5; I = —10.
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BapuanT 2
4, 1, = —-3%; z9 = 20.

BapuauTt 3
3.2;3;4. 4. 1 =95; zo = —1.

BapuauT 4
3.-2;0;,2. 4. 1 =2; 19 = -8.

BapuauTt 5
2. a=2§. 3. k=—ligz. 4. Ilpn a = 2 n b # 1.
5. 1 = IZ; Ty = —1%.

BapuaHT 6
2. a=—2%. 3. m=—5§. 4. [Ipn a = -3 n b = 1.
5. 71 = —§; Ty = 21.

5 3

BapuanTt 7
1. 60) z=2. 2. lIpu a =b#0, z — moboe uncio; npu
a#b, £=>. 3.Ilpn m= —%. 4. a) He UMeeT pemeHni
npu a =1 u b# —2; 6) umeer G€CKOHEUHOE MHOXECTBO
pemernuii npu b= —-2. 5. £, = 3.

BapuanT 8

1. ©) mer pemenwnii. 2. npr m =n # 0, y-— moboe
6
yucao; upu m #n, y = —m. 3. llpn k = 7 4. a) me

nMeeT pemenuii npu m = —1 u n # 2; 6) umeer Gecko-
HEYHOE MHOXXECTBO pelmeHuni, ecoiu n = 2. 5. £ = —1.

4. PeweHne 3afiau ¢ nomMoLbIO YpaBHEHUA

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

BapuanT 2
1. 340; 136; 357 ra. 2. 14,4 km/u. 3. Ha 60 u3nenuii.
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BapuanTt 3

1. 15 mmeit. 2. Yepe3 8 uacos, 480 xm or A. 3. Ha 90
MA30eJINA.

BapuanT 4

1. 88 Terpaneit; 19 yuennkoB. 2. 60 km. 3. 300 u3menmii.

BapuanT 5
1. 40 kyckoB. 2. Yepe3 8 uacos, 480 km. 3. Ha 50 %.

BapuauTt 6
1. 34. 2. 54 kM/u. 3. 20%.

Bapuaut 7
1. 750; 1500; 830. 2. 4 kM/u. 3. 5 kr.

BapuaHnT 8
1. 120, 90, 30 T. 2. 160 mun. 3. 56,25 %.

5. CreneHb c HaTypafibHLIM NOKa3aTenem

BapuanT 1 o7
1. 5 .a3. 2. a) 81; 6) 200; B) o 3 a) 3,053 - 103;
6) 5,025-10.
BapuanT 2
1
1. 79b%. 2. a) —32; 6) 500; B) 6—2%. 3. a) 2,057 - 10%
6) 3,51-10%.
BapuanT 3
5 3 343

3. a) 5,25000202 - 10%; 6) 9,353 - 10%.

BapuanT 4 195
1. 27-b%. 2. a) 256; 6) 6125; B) ~576" 3.a) 1,1235-10%;
6) 3,9444005 - 107,
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BapuauTt 5
27 125 3 o\ a3
1. a) _E 6) ——8— 2. a) (0,2)%; 6) 6°; B) Heab3A.
3. a) (-5,2)% < (-2,4)% 6) 7,12 < —5,9%.

BapuaHT 6

625 _. 343 , 3\’ 3
1. a) — 256" 6 TR . 2. a) (0,25)%; ©) (—-5) ; B) T°.

3. a) ( ’ )4 ( ) ) ) 6) _6,82 < —5v72-

BapuanTt 7
1. 213.26, 2. a) 24.32.5.11; 6) 36.5% 3.a)5.6) 7.

BapuauTt 8
1. 311.47. 2. a) 2°.3.5-7; 6) 2-32.75. 3.a) 8. 6) 1.

6. CsoiicTBa cTeneHu C HaTypanbHbLIM
nokasaTtenem

BapuanT 1

8
1. a) z13; 6) 2!%. 2. a) a% 6) ‘;—8 3. a) 64; 6) —625

7

B) —.

3
BapuanT 2
1. a) a?'; 6) 3'6. 2. a) y°; 6) z°-y*. 3. a) 64; 6) —8I;
B) 1.
BapuauTt 3 )
20 (a —b) 4
3. 25 . :
1. la())S.T, 6) 240, 2. a) ?, 6) a2 . 3. a) 7—5,
0) = B) 0.
BapuauT 4 . N :
1. a) y%; 6) 3°. 2. a) 2; 6) — 2. 3. a) —; 6) 15;
2 4% 6) $. 2. 8) 3 6) T2 5 a) 75 0) 1

B) 0.
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BapuanT 5 .
1. a) 3!0; 6) 22n*12, 2, a) —; 6) 3 3. a) z = =3
6) z=4
BapuanT 6
1. a) 224, 6) 3%"~7. 2. a) 216;6) 1. 3. a) z =9;
6) z=0.
BapuanT 7
1. a) 2%4; 6) 3!1"*2 2 a) 2=3; 6) z=1. 3. a)
6) 1.
BapuanT 8 i 1
1. a) 35; 6) 221753, 2, a) £=6; 6) T = 5" 3. a) 0’
6) 3.
7. CraHpapTHbIi BUA O4HOUNEHA.
YMHOXeHne ofJHOUNEeHOB
Bapuant 1 N
1. a) 15a%b; 6) 8a"b3. 2. 62%¢° 16 3. a) —39 atb?;
6) 108z7¢y°
BapuanT 2 )
1. a) 35z%y2%; 6) 15z7y. 2. 12a%b3; 51" 3. a) —7:1:3y4,
1
6) —§a5b“.
BapuanT 3
3 5 16 6 273 42
1. a) 597 ~ g1’ 6) —11z°%y; 64. 2. a) (12a%b°c*)%;
5 6 82 1
6) (Z:L'y) /3. 2)27;6) -
BapuanT 4
27 15 96 1 2
“14. 19 3 2 1 7\°.
1. a) b 8 ; 0) — 2fcy,252a)(13xyz),

1 1
6) ( 18b2) 8. a) —; 6) —216.

8—3557



106 OTBETbI, YKA3AHUA, PELLEHUA

BapuanT 5
1. a) —1,2-a7 - b'%; 6) f;—:I;‘r’y“. 2. a) (629 -4%7)3;
1
m\2 -
6) (a™)*. 3. 95"
Bapuaut 6

4
1. a) _2$4_y11. 6) _32 9 b5

6) (»°™)3 = (b>™)2. 3. 243.
BapuanTt 7
15 17 16, _15
102 7 "5
6) (—5ab%)3. 3

2. a) (3a3b'?)3;

1. 2. a) (4a%b%)3 = (8a3b°)?;

6_4.
BapuanT 8

4 81
1. —a!-b'% —. 2. -2z . b2)3;

6) (1 12y32) _ (%zw.y:;s)?. 3. 471?

8. [NpusBepeHne nofobHLIX UneHOB

BapuanT 1

1
1. a) §a3b2+5b7; 6) —6a3b + 8a%b + 26a3. 2. —6zx2y+
+2zy?; 20. 3. a) —12z3 — 10z2%; 6) 2a2b.
BapuanT 2

1. a) —16x3y?+2413y3; 6) —2023y? — 20252, 2. gazb—
—4a3b?; 28. 3. a) —10a® — 7a; 6) O.
BapuanTt 3

1. —10ab+16ab?; —12. 2. a) 3z3+10z%—6x; 6) —622y.
3.a) t=-2; 6) = —4.
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BapuanT 4

1. 4z%y — 6zy?;, — 40. 2. a) —5a® — a?; 6) —23ab’.
3.a) z=-3; 6) z=6.

Bapuaut 5
1. a) 50%;20; 6) 12abc; —3. 2. —1523—-2622. 3. z = —4.

BapuauT 6
1. a) 7pq; —1; 6) —49z%yz; —1. 2. —60y> —y. 3. z =
2

3
Bapunaut 7
1. a) 16ab?; —1; 6) —9a%bc; — 1. 2. T =2.
3.a) %a—1"5):9; 6) 11(100a + b) : 11.

BapuanT 8

1. a) 32a%b%;, — —; 6) —8lzy?z+8;5. 2. z=—2.
3.a) (a+0b):11; 6) 111-a:37.

= =

0. CnoxeHue 1 BblUMTaHUE MHOIOYNEHOB

Bapuaut 1

1. a) z24zy+2y?%; 6) 92—23. 2. a) z%; 6) 3% — ldzy+
+2y%. 3. a) z=4; 6) z = —113.

BapuauT 2

1. a) —a? —ab+ 3b% 6) —15z + 25. 2. a) —z? + 4zy;
6) 322 —6zy+4y% 3.a) r=-3; 6) r=—1.

BapuanT 3
1. a) —p%—5pg+64¢?; 0) —6p%¢® +9pq® —6q*. 2.a) —z2—
—9y%; 6) 7z2 —16zy +y>. 3. a) 14y; —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—11b%. 3. a) —Ta;21; 6) —7zy?%; 0,7.

8‘
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BapuanT 5
1. a) 3z% — 12zy + 8y?; 6) 3z — 4zy — 3y%. 2. a) 2a+
+3b — 2ab; — 2,04; 6) 64u® — 18u; 14%. 3. a) z = 24;
0) r = —4.

BapuanTt 6

1. a) 2a’ — 34ab — 4b%; 6) —2a? + 3ab+ Tb%. 2. a) z%—
11
—2z+2y%;1,19; 6) 19v; —7. 3. a) z = 3 6) z=-1.

BapuauTt 7

1. a) —24udv; 6) 13z2 —13y. 2. 0; 0. 3. a) = = 3;
6) z=3.

BapuauT 8

1. a) —35p?q; 6) 5a%—25ab—20b%. 2.0;0. 3. a) z = —2;
0) r =2

10. YMHoOXeHMe n feneHne MHOrOYNEHOB

BapuauT 1

1. a) z2 — 4z —21; 6) 4a —2; B) Tab®> —2b. 2. a) 3a’-
—2ab—b*4+3a+b; 6) 5z —12. 3. z=2.

BapuanT 2

1. a) a® —a —20; 6) 5 —2; B) —4q+ 6p%. 2. a) 4z’—
—9zy +2y* —4x +vy; 6) —5a+9. 3. z=—1.

BapuanTt 3

1. a) 622 -7z +2; 6) —2z2+x; B) —1. 2. 5a—2; —32.
3.a) z=1; 6) z=-1.

BapuaHnT 4

1. a) —8a%2—2a+3; 6) —4a+3. B) 0. 2. 82 —3; —67.
3.a) =8, 6) z=1.
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BapuaHT 5
1. a) —12a%2+a+35; 6) 5y3—6y>+11y—2; B) —3a%+2a—
—~1. 2. a) z*+2%2+1; 6) yb—2¢°+ 24 —2y3 4+ 22— 2y +1.

3.a) z=1;6) a=2=0; a7é2:>m=122—a.
—-a

Bapuaut 6
1. a) —1222+4 29z — 14; 6) 22° —32x2—9z+5; B) —4x2+
42z +3. 2.a) a® —a'+1;,6) a" - 1. 3. a) z = —1;

2a
6) a =—-4=0; a;é—4:>:z:——a+4.

Bapuanrt 7
1. a) 8a3—18a%2—5a+21; 6) —8a?+6ab—3. 2. a) alf—
—a8+1; 6) 8a%3—-1; B) a*—14a%+49a%—-144. 3. a) z = 2;
6) a=0=z — moboif; a # 0=z = —2a.

BapuanT 8
1. a) 3ud—8u?+7u—2; 6) —u+3uv—>5. 2. a) b32-b16+1;
6) 1+8b% B) b - 130> +36. 3.a) =-2;6) a=0=>
r — moboit; a #0 =z =a.

11. PasnoxeHue MHOrouyneHa Ha MHOXUTenwu

Bapuaut 1

1. m) (16a — 5¢)(2¢®> —3z?%). 2. £, =0; zo =5.
3.Pemenune: 22! - 2 =218(23 1) =218.7:14,

BapwaH'r 2

1. @) (7a —5b)(8a + 9¢). 2. ;1 =0; zo = —4.
3.Pemenue: 792+79. 11 =79(79 + 11) = 79 - 90 : 30.

BapuauT 3
1. 6) 6a*b?(9a%b? — 4b2), B) (a? — ¢)(z" + t2 + q);
r) (b-c)(a—d); A) (3q — 42%)(7p — 9q). 2. 1 = 0;

.’1:2—3 .’L‘3—-2
3. Pemenue: 313-299 — 3132 = 313(299 — 313) =

= —313-14:7.
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BapuanT 4
1. 6) 6a%b3(4abc—2bc? +1); B) (b—c)(a+d—1); r) (z+
+2)(z% — 22%); n) 2(a + 3b)(c —2d). 2. y; = 0; yz = 5;
y3 = 53.
3. Pemenue: 8 42! =215 4211 =212 4 1) =
—211.17:17.

BapuahTt 5
1. a) 4a’(y — 22)?(2a — 3y + 62); 6) (2a — 3c)(5b + a);
B) (3y — 2z)(3y — 423).
2.Pemenue: 3"(324+1)-27(22+1)=3"-10-2"-5=
=3".10-2""1.10 = 10(3" — 2"1):10.
3.Pemenue z24+T72+12=0; 22+3z+4x+12=0;
z(z+3)+4zx+3)=0; (z+3)(z+4) =0;, =, = -3;
o = —4.
4. Pemernue: ab—ba = 10a +b— (10b + a) = 10a+
+b—10b—a=9a —9b=9(a —b):9.

BapuaHnT 6

1. a) 92%(b — 2a)?(3z — 2b + 4c); 6) (4a + 3c)(3a — 2b);
B) (2a? — 3p)(4a® + 5p).

22Pemenne: T(7?2+1)-3"-(32+1) = 10(5-
7" —3™) 1 10.

3.Pemenue: 224+3z-10=0 224+52-2x-10=0
z(x+5) —2(z+5) =0 (z—-2)(x+5) =0; z; = 2;
.'172:—5.

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

Bapuant 7

1. a) (z—y+2)(x—y+1); 6) z2y*(4® 4 3y?)(y — 52*);
B) (r—1)(z™+1). 2. —0,33.
3. Pemenwue: abc+ beca+ cab = 100a + 10b + c+
+100b + 10c + a + 100c + 10a + b = 111la + 1116+ 111c =
=(a+b+c¢c)-(37-3):37T u :3.
4. Il pu a#1 z=a—-3; npu a=1 z — moboe uucio.
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BapuauTt 8
1. a) (5z — 2)(2z — zy — y?); 6) (5¢c — 2k)(bc? — k2);
B) (y—1)(¥* +1). 2. —9,5375.
3. Pemesne: mn+2m—-3n=10m+n+2m—3n =
=12m — 2n = 2(6m —n): 2.
4. lIpn b # -1 y=b+2; npu b = -1 y — moboe
YKCIIO.

12. dopmynui a? — b2 u (a % b)?

BapuanT 1
1
2. z=1-. 3. 400.
T 2 00
BapuanT 2

2. z = —2%. 3. 128 000.

BapuauTt 3
1. a) (4a — b)(6a + b); 6) (a®+b)?; B) —(z2 +n)?;
)
r) —(z+9)9z+vy). 2. z= ~29° 3. 3
BapuanT 4
1. a) (2y — z)(56z — 2y); 6) (z? — b)%; B) —(3c — 2d?)?%;
31 3
r) (11m —24n)(17m — 18n). 2. z = 13—4. 3. 1
BapuauTt 5

1. a) (5m+3n)?; 6) (y—5—2m)(y—5+2m). 3. a*—16b".
4.Pemenne: (n’+3n+1)2-1= (n24+3n+2)(n%+3n) =
=nn+1)(n+2)(n+3): ma 24.

5.Pemenne: (z+y)?+2z+2y+1=(z+y)?+2(z+
+y)+1=(z+y+1)%2=(3,74+1,26+1)? = 36.

Bapuaut 6

1. a) (3a+8b)?%; 6) (z+4-3a)(z+4+3a). 3. z* 81yt
4.Pemernne: (2n+1)2—1=4n?2+4n=4n(n+1):8,
T.K. n(n+1):2.
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5. Pemenue: (a+b)?+4a+4b+4=(a+b)?+4(at
+b) +4 = (a+b+2)? = (5,37 + 2,63 + 2)? = 100.

BapuanT 7

1. Ykaszsarnue (a+b+c)? = ((a+bd)+c)? =
= (a+b)%2 +2(a+b)c+c? ur.n

2.a) (a—b+c)(a+b-0c).

6) pemernue: a’b+b’ctac’—ab®—bc’—a’c = b(a?—c2)+
+ac(c—a)+b*(c—a) = b(a—c)(a+c)—acla—c)—b*(a—c) =
=(a—c)(ab+bc—ac—b%) = (a—c)(a(b—c) —b(b—c)) =
= (a —b)(a — c)(b —¢).

3. z =-3.

4.Pemenue: ny=5m;+1; ng=5m++2; n%+n§=
= 25m? + 10m; + 1 + 25m% + 20m, + 4 = (25(m? + m)+
+10(mj + 2mgy) + 5) : 5.

5. Pemernue: 3a%+ 362+ 3c — 2ab — 2ac — 2bc =
=(@=b%+(@a—c)?+(b—c)?+a?>+b>+c%>0.

BapuanTt 8

1. Ykaszarsue (z+y—2?2%=(z+y) - 2)?

=(z+y)?—2z(zr+y)+2° nurn

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

6) pemenue: a®+bd+2a3+ 2a20? + 2ab = (a*+

+a2%b%) + (2a3b+ 2ab3) + (a?b? + b*) = a?(a? +b?) + 2ab(a’+

+b2)+b2(1a2+b2) = (a®+b%)(a®+2ab+b?) = (a®+b?)(a+b)2.
5

3. m=

4. Pemenume: m=1ln+4; m?=121n2+88n+16 =
=11(11n+8n+1)+5, T.e. upu menennu Ha 11 B ocTaTke
IOJIy4aeM o.

5. Pemenue 222+ 2y + 1322 — 2zy + 422 — 6yz =
= (z—y)* + (z +22)* + (y — 32)* > 0.

13. dopmynul a® £ b% n (a +b)?

Bapuaut 1
3.125. 4. 44. 5. 6) (z+y)la+z—1y). 6.8;9; 10; 11.
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Bapuant 2

3.125. 4. 45. 5. 6) (z —y)(z +y—m).
6.Pemernue nn+l)+n+1=(n+1)>=%

BapuanT 3

2.26. 3. c(3a—0b)3. 4.484 5. a) (z—y)(3z2+3zy+ 3y%+
+5z + 5y); 6) (m+n+1)>2

6. Pemerue: (n+1)2—n? =2n+1 — meuerHOE
YKCJIO.

Bapunaut 4
2. 65. 3. z(z+3y)3. 4.225. 5. a) (a+b)(5a%—5ab+5b%—
—3a + 3b); 6) (z — 2y — 2)2.
6. Pemenue: (2n+3)2 - (2n+1)2 = (2n + 3 + 2n+
+1)(2n+3—-2n—-1)=8n+38; k. 22n+1+2n+3) =
= 2(4n +4) = 8n + 8.

BapuanT 5
1. a) 9(c+1)(3c? —6¢c+7); 6) (a®—5a+1)(a®+5a—1);
B) —3z3My"(3 — 4z?™y?" + 7. 23™y"). 2. z = 1%. 3. 28.
4. 23.

5.Pemernue: nd+(n+1)34(n—1)% = n34+n3+3n%3n+
+¥ +n3 — 324+ 3n — ¥ =3n® + 6n=3n(n2 +2):3.

BapnanT 6
1. a) 2(2—c)(4c?+14c+31); 6) (m*—6m+1)(mr+6m—1);
B) 5a2"b3™ (20" 4 46> —3a™b™). 2. £ =9. 3. 102. 4. g
5.Pemernne: (z—1)2422+(z+1)2+1=3(z%+1):3.

Bapuant 7

1. a) (a+z + 3)(a®? — 3a +9); 6) 2b(3a® + b* — 1);
B) 7r?(z™ —1)%.

2.Pemenue: n*4+3n2-n?2-3n=(n-1n(n+1)(n+
+3) : 6.

3.Pemenne: n=55m+4 nmeN (5m+4)>3+
+(5m+4)? = (5m+4)?(5m+4+1) = 5(5m+4)?(m+1) : 5.
4. Pemenue: (z2—-zy+1y?)3+ (22 +zy+9?)3=
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() () 2

4
.

o

BapuanTt 8

1. a) (z — 1)(z? + 2z + 4).
6)pemenne: (a+b)®+(a—b)®—3a = (a+b+a—b)(e*+
+.2ab+ b? — @+ b2 + a2 — 2ab+b?) —3a = 2a(a®+3b%)—3a =
= a(2a? + 6b% - 3).
2.Pemenwue: 32272 4 37 _ 9" = 37(32 + 1)
—-2"(224+1) =3".10-2".5 = 5(2-3" —2"). 10(3"—
—2n—1)110.
3.Pemenmne: n1 =dmi+1; no = 5m2+2 (5m1+1)2
(5m2 +2)? = 25m1+10m1+1+25m2 +20ma+4 = 25m?+
+25m2+10m1+20m2+5 = 5(5m1+5m2+2m1+4m2+2) 5.
4. Pemenue: 22 -2z +2y> +8y+9=22-2z+1-
—14+22 +4y)+9=(z-1)2+2(12 +4y+4—-4)+8=
=(z-1)2+2((y+2)?%-49)+8=(z-1)2+2(y+2)2>0.
5. 3.

14. Anrebpanueckas Apobb.
CokpauyeHune apobeii

Bapuant 1
4a 3a — 3b 4 2a +b
1 - : -. 2 -1:
6) a— 8 T —
a+3b 7 z+1
BapuanT 2
2 7
1. a)— 6) 4z — 2y; B)TZ_ . a) 3z— 1;.
6) 2a:+y . 0. 3. -3

2z —y’ a:—l
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BapuauTt 3
3(a —b) 2a — 3b T—y
1. ; O . 2. ; —2;
) = ) 273 2 2@ty
3z —y 1 z—3
o ; —=. 3. .
)a:—3y’ 5 3 T —2
BapuanT 4
1 5z + 3y 2(a + b)
10 , 6 . 2. , '—4.
a) 3z —y)’ ) 5z — 3y a) 3a-0b)
2u + v 46
o 0 3. 3. .
) 2u — 3v’ z+1
BapuaHnT 5
1 -4z 16(2a + b) T+y
1. . —o\= /. . . .
a) 1+ 4z’ ) 2a — b i B) y+24z. 2. a) T—y
b—c 22—z +3
4; © ; —1. 30— .
’ )(a—l)z’ 3 z—6
BapuanTt 6
5t + 1 12 — ab a—b 2
1. a) 5:1:—12’ ) ab + 12’ B) 2-y—5. 2. 2) a+b 5’
(x —1) z—8
— ; —1. 3. —m—.
) a+b’ 3 g2 —1 -5
Bapuant 7
12a + 5b z—4 a+b
1. T — I .2, ——; .
2) T2a—5b 6)2 -3 % a_p P
a+4 z¢—z+3
. . 0) ———.
3-8 71 9 7
BapuanT 8
z + oy z+3 v—u 1 b—1
1. ; O . 2. : —=. 3. —_—
a) 5y—gx’ ) T+5 v+u 6 3. a) b+5’
x_

6) 24+3z+1



116 OTBETbHI, YKA3AHUA, PELLEHUA

15. CnoxeHne u BbluuTaHue anrebpanyeckux
Apobeii

Bapuant 1

- 6) = ) 6(0‘; 528
(a:—3)22$(:1:+3); 2) —2a25+-532+ N

BapuauT 2

L oa) oo 1 . 6) 42b )%ﬁ 2. a) 3”_—*}

(:1:—?)2(::+1); 2) 3°+6b-69 , o

16 — b2
BapuanT 3

1. a)

6)

6)

47z — 8 5
96b ®) %02z ' ® BE—y)
3z2 + 9z — 11 562 —12b+ 9
2. a) 5 ; 0) 55
z? -4 (9 —b)(9+b)
¢ +16¢2 + 8¢ + 64

B) 8c(c 1 8) . 3. z=2.

1. a)

BapuauT 4

b ) ~5y 44 2) 11

102a’ 42y> ' 7 48(a—b)

-2y° — 4y + 17 5) 42° — 23z + 24
y2 -9 ’ (8 +z)(8 — z)?’

Y +6y°+6y+18 . o

3y(y +3)

1. a)

2. a)

B)

BapuanT 5
b+1 —T1z3 4+ 122 — 4 z2 + 5z + 24
1 .
a) i 6) 3ad__ B) —7 o5
a p—

(a—1)(a—-3)(a—4)

2. a) m; ) 3. Pemenuii mer.
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BapuaHnT 6
z+2 _. 231a®+15a® - 10a + 3 2) 6y + 9
’ 75a3 ’ Y2 — 4’
8—b 1
2. a) 0; 6) D=0 5" 3. r=—7.
BapuauT 7
7a — 3 8z% + 3a? ~5a% +2a — 75
1. a) 4a2 ’ °) az(z +y)’ ) (25 — a2)2
7
2. —(u—l)(u—3)(u—4)' 3. z =6.
BapuauT 8
5b + 8 4a? — 5b 1062 + 10
. —5— 0) —/—F——; VIVEEETVR
1.8) =7 8) =g’ ® o2
16

2. (0 —3)w—D)(v—5) 3. z=-2.

16. YMHoXeHMe N geneHne anrebpanyeckmx

Apobeii
BapuanT 1
2 32, 2 dab)
1- a) 5‘, 6) 2b, B) b . 2. a) 3b2, 6) 3(a+b)7
(5 + z)2y? Ty + 1
) (5—z)r 3 zy—1
BapuauT 2
9 3 .y 3., 2z+2).
1. a)(i, 6; 5 B)3b2w. 2. a) 5 6) .5
T+y —a
) 362(x —y) 3. 56+a
BapuauTt 3
l.a)g;ﬁ)—gfi—zy—; ) 2a)§—a—6)—

(4b — a)(z + 3y) 2:c —3
B) — Tt > @i
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BapuanT 4
5(z +y) Y 2 4
1. a) a )m, )W-la)@,ﬁ)g,
2) (U+2v)(5y—w) 5 (5-34)y
(z+5y) =~ 3y3-2
BapuanT 5
5bc 4a% — b? 3z(z —3)
] a;) )(6) ) L Y
c+2)(c—3 (2a—3 a+4
6) (c+4)(c-1) a) =i ©) 2b(b + 5)
BapuaHnT 6
3a__, ab (y+4)By—1) . (d+1)d-2)
P01 2 Ty O @raa- o
1 (z +2)
3-8) 7:6) 7 338
Bapuant 7
(z+1)(x—4) (u+6)(u—5)
1. a) o 4),(6) - . 2. a) PR T
(56 + 2)(b + 3) 1
6) (a+2)(Ta+1) 3.) 4i 6) 8-=.
BapuanT 8
. 3(v+2) v+4 (5 —6z)(z +1)
a) 1’46) v—3 1' 2. a) v+6’ ) By+2)(y—1)
3. a) :17—2;6 o2

17. CosMecTHble gencTBUA
Haf anrebpanuyeckumn gpobamu

Bapuant 1

1. a) 3(a

: 2 | 12 2(1 — 2z)
—b); 6) 2. 2. a) a° + b* — 2by; ©) 31+ 22)°

w';-: A

3. z =
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BapuanT 2
1. a) 5(z+y); 6) 2. 2. a) —8a; 6)

3(2 — 3y)
y(3y +2)

3. p=—-.
=73

BapuanuT 3
1. a) 2(z + 3z); 0)

Yy
0) ———. 3. z=1.
) z(z + y) o

BapuanT 4
1. a) 3(a — 2b); 6)
3. z=-1.

BapuanT 5
1. a) —

S—z 2r — 1
5+

+y 2. a) 1=Y. §) .
-y Y a—3

1

1’

6) o 57 . 2.a) 1; 6) ($:1)2.

3. z =2.

Bapuant 6

1 9v 1
1. - —. 2. -1; 8) ——. 3. z =3.

Bapuant 7
1. a) 3—4a?; 6)
3. z=-95; z=6.
BapuanT 8

1. a) —262 —1; 6) —(y> +2y+4). 2. a) a®*+4; 6) 1.
3. z=3; z=4.

r

a’+9; :
@ $+1)(2_$).2.a) +9; 6) 0

18. T[lpamMoyronbHaa cucteMa KOOpAuUHarT.
SyHkunn. PyHkuua y = kzx

Bapuant 1
1. M(=2;2). 2. A(-2;0); B(-2;2); C(2;2); D(2;0).
3a):1:1 —2 .’L'2= :L'—4 6)f()—3 f()T3
4. f(-2) = 10; f( ) ——. 5. Ila, nexur. 6. y—§
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BapuanT 2
1. P(-1;1). 2. A(-2;-2); B(-2;0); C(2;0); D(2;-2).
3.a) 71 =-2; 2o =2; z3 = 4; 6) f(0)=-3; f(1)=
= -2 4. f(-1) = -5 f(g) =
6. y = —4z.

-3

5. Het, me nexur.

5.

BapuanT 3
1. B(4;-1). 2. B(0;2); C(0;-2). 3. f(a) = a — 2.
4. 1 = = -2; 2o = 2; f(-4) > 0 f(-0,5) < 0
f(23,5) > 0.
5. I'pa¢ukoMm aABiAeTcA mpAMasa Yy = 2T C BHIKOJIOTOM
TOYKON T = —2.

BapuauT 4

1. ¥ x a3 a HE nu e Haliaure KOOPAMHATHI TOYKHU
M. M(-2;4). 2. A(—4;0); B(0;4); C(4;0); D(0;—4).
3. fla) =a—-3. 4. =1 = -2; z9 = 2; f(-17,6) < 0;

1
f(—) > 0; f(4) < 0. 5. 'padukom ABaseTCsa OpsAMad

3
Yy = —2T C BHIKOJIOTOM TOuUKO#t x = 3.
Bapuaut 5
a a a a 1 2
1. A(— _;_); A (_ —;——)- . (— —) = Z—. . =
2ig)i Al—3i73) % f-3)=2%3 3 =

=3 20 =95 z3 = -3; f(-2,5) > 0; f(-0,75) < 0;
f(3,5) > 0. 4. 'pa¢ukroMm ypaBHEHNA ABIAAETCA COBOKYII-
HOCTb ABYX NpPAMHX y = —2z u y = z. 5. ['paduxom

¢yrKnMu saBaserca runepbosa y = — (z > 0).
z

BapuaHT 6

1. A(— %;-%); Al(g;—%). 2. f(g) —6. 3. 7, = —3:
z9 =—-2; z3=205; f(-3,5)<0; f(2,7)>0; f(4,5) <0.

4. 'padukoM ypaBHEHUS ABJIAETCS COBOKYNHOCTH ABYX
z

OpAMHIX y = — U Yy = —z. 5. ['papukom asaserca ru-

nepbona y=— (z > 0).

8 | Lo
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Bapuant 7
2 1

1. D(=2;3); Di(2;-3). 2. f(—1§) =1z,
3. maxy = 5, miny = —1. Ecim a < —1 — mer
pemernit. Ecim a = —1 — oxpEo pemenwe. Ecian
—1 < a <1 — nBa pemennsa. Ecinm 1 < ag < 2 —
Tpu pemerusa. Ecam a = 2 — pBa pemenusa. Eciam
5 > a > 2 — OoOHO pelleHME, eCJIX a > 5 — pemeRuit
HeT. 4. 'padukoMm ypaBHEHWA ABIAETCSA COBOKYNHOCTD

2

T
opAMEIX Yy =32 u = =%1. 5. y= —.

T

BapuauTt 8
1
1. D(—4;2); D(4;-2). 2. f(— 25) ~ —2. 3. maxy = 3;
miny = —2. Ecanm m < —2 — mer pemennii. Ecan
m = —2 — nBa pemernA. Ecim —2 < m < 0 — tpu
pemrernda. Ecim 0 < m < 3 — nBa pemerna. Ecam
m = 3 — onmo pemenve. Ecam m > 3 — pemenni
geT. 4. 'padukoM ypaBHEHNA ABJIAETCSA COBOKYIHOCTH
2

T

opAMBIX Yy =1 m z =42, 5. y= -

19. JluHeinHble dyHKUUM

BapunanT 1
3. k=—1. 4. (2;8). 5. (0;4); (8;0).

BapuanT 2
3. k=-2.4. (-2;8). 5. (0;-10); (—12;0).

BapuanT 3

3. I'pajpukom siBnsierca npamad y = 3z — 5. 4. I'padu-
KOM (YHKOWHU ABJAETCA OpAMasg Yy = T + 4 € BEIKOJOTOMR

Touko#t = = 2. 5. 90°.
9—3557
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BapuauTt 4
3. I'padukom asnaerca npamasa y = —4z—10. 4. I'padpn-
KOM (yHKOWU ABJIAETCA NpAMad Yy = T — 6 C BHIKOJOTOH
Toukoii z = —3. 5. 90°.

BapuauT 5
2. 'pajuxkom ¢ymxknum sBaderca mpamag y = T + 2
C AByMA BHIKOJOTHIMM TOoukKamMm z = *1. 3. B Touke

K (3;4). 4. 'padurom ABAAETCA COBOKYNHOCTH IPAMEIX
y=2z+1 n z==1. 5. 'papukom pysknumn sBigerca
npsaMmas y = —z + 1.

BapuauT 6

2. I'pajpuxkom ¢pysKnUU ABIsgEeTCA NpAMasg Yy = 2x — 1 ¢
ABYMS BBHIKOJIOTHIMKM TOUYKaMu = 2 m z = —2. 3. B
touke A(2;—3). 4. 'padnkoM ABIAETCA COBOKYNHOCTH

OpAMEIX Y = E:L‘ 3 u y = x1. 5. I'papuxkoM pysKnum

ABJAETCA OpAMad Yy = z + 3.

BapuanT 7

2. 'padukom dpyBEKnUM ABAseTcA npaMasg y =2+ 2,5 ¢
ABYMSA BRIKOJIOTHIMM ToukamMu z = 3. 3. IIpamuie me
nepecekaiorcsa 4. I'papukoM pyHKIUM ABJIAETCA NPAMaAA
y=—z+4.
yz—zl—y+1
z—1 B
yz—1)—(z—-1)(z +1)
=0,
z—1 z—1
y=z+1;, z#1.

5. Pemenrnmne: 0,

BapuanTt 8

1
2. 'padukoMm pyHKINY ABIAETCA IPAMAA Y = 5 C OByMH

BHIKOJIOTHIMU TOYKaMu £ =1 m z = —1. 3. [IpaMue me
nepecekalorcsa. 4. I'papukom pymKnumM sAsngerca nps-
Mag y=z+6. 5. y=z—-1; z # —1.
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20. PelweHue nnHenMHbLIX CUCTEM Cnocobom
NOACTaHOBKM

Bapunaut 1
1. a) (1;1); 6) (153); B) (13;-3); r) (-0,3;-0,7).

9

2. 20"

BapuanT 2

1. a) (%2); 6) (1) 8) (=8~2); £) (~04-0).
2 L

BapuauT 3

11

1. a) (1;-1); 6) (2;-1); B) (-1;3); r) (E;Z
7.

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

BapuaHT 5

).2.5n

1. a) (1) 6) (352 ); ) (-2:5), (55-25)

r) (%;1). 2. 27.

BapuaHt 6
1. ) (1;-1); 6) (-2 ); 8) 3-2) (-2-7)
r) (%;—1). 2. 12 ger./u u 9 mer./u.

Bapuant 7
1 ) (-L1) 6) (11; 8) (-752), -1, (3:-3)
r) (3;2;1).

2.a#-l,a#1=>(a—-1Llia) a=-1=z=-1+y;

o Y — moboit. a=1=>zx=1-y; y — mobou.
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BapuanT 8
1. a) (2;-1); 6) (1;1); B) (—9;3), (43), (0;-1);
r) (2;1;1). 2. a=%=>:1:=2—3y; y — nr000ii.

a # % = (1;a).

21. PeweHne nuHenMHLIX cucteM cnocobom
CNOXEeHUA 1 rpadpuuecku

BapuanT 1
1. a) (%3); 6) (7;7); B) (2;3). 2. a) (1;3); 6) (1;-1).
BapuanT 2
1. a) (3;2); 6) (2;-2); B) (43). 2. a) (-L;6);
6) (—1;1).
BapuanT 3
1. a) (2;-1); ©) pemenngl get; B) (4;6). 2. a) (3;-1);

0) z — moboii; y=4—§.

BapuanT 4

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

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

Bapuant 6
1. (2;1). 2. a =2; b= -1. 3. a) (3;0); 6) (14;1);

5 (1)
Bapuant 7

1. (=1;2). 2. a=1; b= 3. 3. a) (%%) 6) (5:4);

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

22. PeweHue 3agay c NOMOWbIO CUCTEM
ypaBHeHui

Bapuant 1
1. 4,5 km/49. 2. 4 kmM/9 1 5 KkM/u.

BapuanT 2
1. 70,2 n 27,8. 2. 60 xm/u u 80 KM/ u.

BapuanT 3
1. 21,1 cmu 6,9 cMm. 2. 440 1 420 ynakoBOK.

BapuanT 4
1. 96 1 69. 2. 8y nu 12 u.




OTBETbI, YKA3SAHVA, PELLIEHUA

KOHTPOABHEIE
paboTHI

1. Anrebpanueckue Bbipa)keHuns

BapuauTt 1
1
2. T 4 sk—5 5k sk+5 5 T2 169 pye.
41 m+n
BapuaHT 2
13 (a +b)t
2. —. 4. 3k-3; 3k; 3k+3. 5. ;15,3 u.
73 + % 3 u
BapuauT 3
1
2. —6-. 4. 4k; 4k +4; 4k +8. 5. (3+—Ii)t; 51.
3 m n
BapuauT 4
2
2 -8 4. 4k — 8: 4k — 4; 4k. 5. S 9 © 4.
99 a—m a+m

2. YpaBHeHUA C OQHUM HEMBBECTHbLIM

Bapunant 1
1. 2,1 kM. 2. 130 T 65 1. 3.a) £ =-2; 6) z = 5.

1
4.Ecan a # £3, 0 = = 3 Ecmmn a = 3, To pemennii
a —

ger. Ecimm a = -3, To £ — moboe uncio.
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BapuanT 2
1. 60 kM/u. 2. 100 1 1 50 1. 3. a) = —4; 6) z = T7.

4. Ecm a #2 u1 a # 5, TO T =

pemenuit Het. Ecau a = 5, To T — moboe uuco.

. Ecam a =2, T0

BapuanT 3
1. 14,4 xM/u. 2.9 5. 3. a) £ = —4; 6) £ =3. 4. Ecan
m#5 um# -3, To x=%:—§. Ecnu m =5, To t —
moboe uncao. Ecaum m = —3, To pemenuii Her.
BapuanT 4
1. 640 xkm. 2. 2200 T 1100 1. 3. a) z = -2; 6) z = 3.
4. Ecim b# -3 m b#7, 0o T = Z—_T_—; Ecau b = -3,

TO pemwenuii Het. Ecau b =7, To £ — mr0b6oe uucio.

3. OpHouneHbl U MHOrOYnNEHsL

Bapuant 1
1. a) a*; 6) a!7; B) 53. 2.a) —2z%249; 6) —a%+7a—10;

B) —a2+3a+20. 3.a) 1; 6) 3. 4. z = 11.
5. BrirecTn 3a ckobxu 5.

2z-3
6. z=15. ¥ Kka 3 aHMe: CBECTH K BULAY (—) =
223 0
-1 (55) = (5)"

BapuanT 2

b9
1. a) b'; 6) b*4; B) —. 2. a) -9z +3; 6) —b*+ b+ 6;
a
B) 2b% 4 18b. 3. a) 3; 6) 3,5. 4. z =2.
5. Braectn 3a ckobxu 9%,
6. =2. Y Ka3aHHMe: CBEeCTH K BUIY (
=1...

%21{)—)::—2 _
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BapuanT 3

1. a) % 6) c!7 B) . 2.a) —2z%—4z; 6) —c?+10c—9;

B) 2¢> —2c—3. 3. a) 7 6) 1,5. 4. z=2.
5.Y Ka3aHUe: BLIHECTH 3a CKOOkm 233,

2\ 3z—5
6. z =11. ¥ xa 3 aHMe: CBECTH K BULAY (—) =

92\ 2z+6 3
-G

BapuanT 4

1. a) d% 6) d'%; B) wv!®. 2.a) 52%2—8z; 6) —d?+5d+14;
B) —3d? —5d. 3. a) 5;6) 6. 4. = —2,5.
5.Y Ka3aHMUe: BLIHECTH 3a CKOOKu 3°°.

5\ 2z+2
6. =8. Y ka3 aHMUeE CBECTA K BULAY (—)

5\ 326 2
-(G)

4. PasnoxeHue MHOrousieHa Ha MHOXUTENU

BapuanT 1
1. B) 4y(a?-b)?; r) (k—5)(k®*+k+25); m) (3z+y)(3az+
+ay+3z—y). 2. 2ab(2a+b); —2,4375. 3. z =1. 4. —0,2.
5. (m —n)(m — 2n).

BapuaHT 2

1. B) 2(2k* +1)2 r) (3m +5p)(3m — 5p — 2); ;) (a®+
+2a+4)( +3z-2). 2. (z+y)% 27. 3. z=2. 4. —1.
5. (a + b)(a + 3b).

BapuaHnTt 3
1. B) 2z(3z%2 —y)%2. r) (3a — 2)(9a? + 5a + 4); @) (2m—
—3n)(2m+3n—2m?2+3mn). 2. 5022 +41y?%; 43. 3. z = 1.
4. —0,5.
5. Pemenne z*4+522+9=12"4+622+9—-2%=
=(z?+3)2-22=(22+3-12)(z®> + 3+ ).
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BapuanT 4
1. 8) m(m? —4n)?%; r) (3z + 5y)(3z — 5y + 5); @) (y*—
—3y+9)(z+y+3). 2. 8—a;4,25. 3. £=9. 4. 23.
5. (z2 —z+2)(z? +z +2).

5. Anrebpanueckue gpobu

BapuanT 1
Y a(a + b) 2¢ d—c
1. ; O ; . 2. ;
a) -y’ ; 4 B) 3ab? , a) d
3 T—y Tz —2 3
o) ——3 3. a) E )] ’7;9. 4:9ﬁ180
5.200 kM. Y Kk a3 aHHe: oV = v , rme S —
KCKOMO€E PaCCTOSHHUE.
BapuaHT 2
T a+1 56 b—2a 4
1. : O : —. 2. ; —.
a) (’17b+ b’ ) b ’23) 3ac? a) b ’ 6) z+4
3. ) . 4. z =4
a) ™’ ) z+3 *
5. 300 M. ¥ kK a 3 a H 4 e: COCTAaBAUTh ypaBHEHHUE:
§—-200 S
v 3V
BapuauTt 3
(a —b)x 2y 14a? (y—zx) -z
1. : ; . 2. —_
a) a+b’ ) r+y’ B) 15uv a) z+y
1 b—2a r+4 7
o . 3. — . 4. = —5—.
) b—a a) 4(b + 2a)’ ) z+1 * 511
5. 10 km.
BapuauT 4
a(r —y) a—b 25a2 a(2b+ a)
1. — 0) —; —. 2. N T
a) (z+y)’ ) a ) 33u2v? ) 2b—a
9T — y z—1 4
o . 3. T . 4. = 3-.
) T3 2) Sty O 76 o 5

5. 800 M.
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6. JluneiiHas ¢yHkuua 1 ee rpapuk

Bapuanr 1

1
1. —15; opu z=-2. 2. 8) 77 =-3; z2=1; z3=4;

6) upu a < —2 Her pemenui; upu —2 < a < 0 — gBa
pemerus; oupu @ = () — Tpu pemernus; opu 0 <a <1 —
yeTHpE peleHusa; opn a = 1 — Tpu pemenus; npu 1 <
< a < 3 — nBa pemeHus; Ipu a = 3 — OAHO peIIeHWUeE;
Ipu a > 3 — HeT pemeHuiH,;

B) maxy = 3; miny=-2; r) y >0 opu -3 <z < 1;
l1<z<4 y<0mpn 4< < -3; 4<z <6
3. llpamasa y = 2z + 3. 4. (3%;32). 5. lIpn b = 4.
6. S=1. 7. Cm. puc. 21.

\y3/ \//

=V

BapuanT 2

1
1. f(-1,5) = —5 T = -3. 2. a) Ty = —2; zo = 1;

T3 = 3;

6) opu m < —2 — pemeHwmii HeT; IpU M = —2 — OX-
HO pemeRue; upu —2 < m < —1 — naBa pemeHus; nOpu
m = —1 — Tpu pemenunsa; opu —1 < m < 0 — yernipe
pemesnsa; m = 0 — Tpu pemerusa; npn 0 <m <1 —
nBa pemenusa; npu 1 < m < 2 — oaHO pemeHNe; OpHU

m > 2 — HeT pemeHun;
B) maxy = 2; miny = —2; r) y > 0 opu -4 <z <

<2 3<z<6; y<0mpu 2<z<]; 1<z<3.
1 2
3. llpamaa y=—-3z+1. 4. (35;—35). 5. IIpn a = 20.

6. S= é— 7. Cm. puc. 22.
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\y/»x N/

i

2 Puc. 22.
BapuanT 3
2
1. f(-2,5) = 25; z=-1. 2.a) z; = -3; 1o = —1;
z3 = 4;
0) upu a < —2 — pemenuii HeT; npu -2 < a < —1 —
onao pemernue; o0pu —1 < a < 0 — nBa pemeHus; Opu
a = 0 — Tpu pemernusa; npu 0 < a < 3 — uernpe

pemenusa; Opu @ = 3 — TpuU pemeHns; npu 3 <a <4 —
ABa PeHeHus; Ipu ¢ =4 — onHO pemenue; opu a > 4 —
penieHuit HeT;

B) maxy =4; miny=-2;r) y>0 opu -3 <z < -1;
-1<z<4 y<O0mpu 4< < -3; 4<z<5.

5 7
. =2z+4. 4. (—-1—;—). 5. = —5.
3 HpHMlaH y =2+ ( 113, 13) 5. lIpu m )
6. §S= 1 7. Cm. puc. 23.
yﬁ YA

A W/

/ 0 \x ol 3

Puc. 23.
BapuanT 4
1. f(-1,5) =8; = -2. 2. a) z; = —-3; o = —1;
Ir3 = 5;
6) mpu b < —3 — pemennii Her; npu b = -3 — ox-
HO pemenue; npu —3 < b < —2 — nBa pellesus; Opu

b = —2 — tpu pewenus; npu —2 < b < 0 — dernipe
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pemenus; opu b =0 — Tpu pemenns; npu 0 < b <2 —
ABa pemenud; npu 2 < b < 3 — omHO pemenue; npm
b >3 — pemeHnnii Her;

B) maxy = 3; miny =-3; r) y >0 npu 4 <z < -3;
0<z<6 y<O0mpnm 3 <<z -1, -1 <z <5

5 7
3. Hi)aMaa Y I -4z — 1. 4. (— lﬁ’_ﬁ)' 5. Ilpn
a=3. 6. S= i 7. Cm. puc. 24.
\\ﬂ/ |
2 /
0 X 2 0 >
Puc. 24.

7. CucreMbl ABYX YpaBHEHUI C ABYMSA
HEN3BECTHLIMU

Bapuant 1
1. a) (0,5;1); 6) (—-1,1;1,1). 2. 10 m 15. 3. y = 0,5z — §;
(4;-6). 4. a = -1. 5. (1;-2), (1;2).
6. z=2;, y=1.

z—3y+1=0

Y K a3 aHHue: nepeiiTi K CUCTEME { 2% — 5y + 1 =0.

BapuanT 2
1. a) (2;-1); 6) (-0,25;1). 2. 12 n 18. 3. y = —6z+
+8; (1;2). 4. He cymecTsyer. 5. (——ﬁ—ﬁ) ( 3 3)

2 7) \T 27
(5-7) (57)
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6. =2; y=6.
3r—y=0

Y Kka3aHMUeE: CBECTH K CUCTEMe
2r —y+2=0.

BapuaHT 3

1.a) (-1;2); 6) (55 —55):

2.39u52. 3. y=-152+4; (2;1). 4. a = —15.

5. a=b =y — moboit z=a’—ay; a#b =z = —ab;
y=a-+b

6. z=3; y=1,5. Y ka3 aHUeE: CBECTHU K BULY

(x —2y)%2 + (z-3)%2=0.

BapuauT 4

1. a) (4;-2); 6) (0,1;-0,3). 2. 120 1 36. 3. y = —0,5z+
+10; (4;8). 4. a=2.5.a=1 =z — moboii, y = 1—=zx;

a = —1 = pemenuii mer; a # +1 = z = 2a , Y=
a+1
_a-—1
T a+1
1 1
6. z = 27 ¥ = 3 Y Ka3aHMUEeE CBeCTH K BULY
2y — 1)+ (z-y)> =0
8. Wrorosas kKoHTponbHasA paboTa
BapuanT 1
8
1. 10a® — 2ab. 2. yp— 3. a) z=2,5;
1
0) z = -3 Y ka3 aHUe pasioKATbL YUCITATEND

Ha MHOXKMTEJH, 3 3aT€M IOpPOBEPUTH, HE OOpamMaloT Jn
KOPHH B HOJIb 3HAMEHATEJIb.

1 1
4. (3;4); ma. 5. a) = 6) —

14
7. (-1;-1) (—2%; %) Y ka3 aHMNe: nepBoe ypaBHEHUE

npuBectu K Buay (z+1)(z+3—y) =0...

6. 42 u 35.
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BapuanT 2

1. 1022 + 6zy. 2. % 3. a) y=225 6) z=-3. Cm.

ykasaane B-1. 4. (—2;3); mer. 5. a) 1; 6) 14. 6. 40 n
28.

7. (2;0) (2,5;1,5). ¥ k a 3 a H u e: mepBoe ypaBHEHNE
npusBecTu Kk Buay (r —2)(z—-1-y)=0...

BapuanT 3

2
1. 6y% — 3zy. 2. Py 3.a) y=-10; 6) =z =

1 1
yka3amne B-1. 4. (2; —4); mer. 5. a) 9’ 6) 0 6. 25 kM,
15 km 1 10 Km.

. Cm.

7. (1—3, ?;4). Y Kk a3aHHe: pa3gelnTh NePBOE ypaB-

1 1
HeHue Ha zyz # 0 m chmenarb 3aMeRy — = a; ; = b;
T
1
- =cC...
z
BapuanT 4

2
1. 7a®—10ab+16b2. 2. ;—2 3.a) z=-5 6) 2= -2. Cm.

yka3aamue B-1. 4. (3;1); ma. 5. a) 7; 6) 10. 6. 12,5 km/u

n 2,5 km/4.

11
7. (0;0;0) —1;5;5). Y Ka3aHHue: nepBoe ypaBHEHNE

pa3aeNuThL Ha IY; BTOpOe — HAa IZ; TpPEThe -—— Ha YZ.

3aTeM CJIOXNTh BCe TPU ypPaBHEHMSA, MOJNYUYNTCA 2(—+
T

+-—+ —) = 8‘ : 2, ¥ BEIYMTATDH M3 NOCJEAHETO YPAaBHECHENA
z
OOCJEA0BATENbLHO NPEALLAYIIHAE TPH.
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