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1

NPEJUCJJIOBHE

OcHoBHble 0cOBenHocmuU npedaazaemozo c6O0pHUKA
CaMOCMOAMENbHbLX U KOHMPOAbHOLX pabom:

. COQPHHUK COMEPMKHUT TNOAHbIL HAGOD CAMOCMOAMENIbHbLY U KOHM-
PONbHBLX pabom no ecemy KYypcy aazedput U zeOMempuu
7 Kaacca.

KonTposnsHbie paboThl pacCYNTAHBI HAa OJUH YPOK, CAMOCTOATENb-
Bele paborer — Ha 15—30 MMHYT, B 3aBUCHMOCTH OT TEMhI H
YPOBHS ITOATOTOBKY YyUaIIHXCH.

. C60pHHK I103BOJIIET OCYLIeCTBUTL auddepeHIINPOBAHERIN KOH-
TPOJIb 3HAHUM, TaK KAaK 3aaHUA DACIIpelesieHbl 110 TPeM YPOBHAM
cnoknoctn A, B u B. YpoBedh A cOOTBETCTByeT 00sA3aTeSbHBIM
nporpaMMHEIM TpeGoBaHUAM, B — cpesneMy YpOBHIO CJIOKHOCTH,
3a7aHUs YPOBHS B NpejHasHaueHb! s YIeHHKOB, IPOABIAIONINX
TIOBBIIIIEHHBIN HHTEpEC K MaTeMaTHKe, a TaKKe [JIs HCIOJE30Ba-
HUSA B KJACCAX, IIKOJAX, I'MMHA3UAX M JIHIESX ¢ YriybreHHBIM
uzydenueM maremMaruiu. IS KasxJoro ypoBHsS IpHBeJeHo 2 pac-
IIOJIOYKEHHBIX PALOM DABHOUEHHLIX BapuaHTa (Kak OHU OOLITHO 3a-
TIMCLIBAIOTCA HA JJOCKE), II0ITOMY HA YPOKe JOCTATOYHO OJHOU KHU-
TU HA Iapre.

. Kax npasmio, Ha OJHOM DA3BOPOTe KHMUTH HNPHUBOAATCH oba BapuaH-
Ta BCEX TPeX YPOBHEN CJIOXKHOCTH. DBiaromaps aToMy ydalliecs Mo-
TYyT CPABHHUTE 3aJaHUs PA3JIMUHLIX YPOBHEH U, ¢ paspenleHus yJuTe-
Jis1, BHIGpATH MOAXOAANINI [st cebsl YPOBeHD CIOMKHOCTH.

4. B xuury BKJOUYEHB! JOMAUIHUE CAMOCMOIMENbRbIe palombL, conep-

5

JKaIMe TBOPUYEeCKHE, HeCTAHAAPTHLIE 3a7aud 10 KaXKJIoH Huaydae-
MoOil TeMe, & TaKKe 3a]a4y IOBBITIEHHON CIOMKHOCTH. OJTU 3aaHUA
MOTYT B HOJIHOM of'beMe WY YaCTHYHO IPe/JaraTthCa yJaluMcsa B
KauecTBe 3aUeTHLIX, a4 TAKJKe UCIOJIb30BATHCH KaK JOIOJHUTEIb-
HEBle 33JaHMHA [Jd TPoBeIeHns KOHTPOJbHEIX pabor. Ilo ycmorpe-
HHUIO VYUTENA BLINOJHEeHNEe HeCKONBKUX MK Jake OJHOI'O TAKOIo
3agaHMA MOKET OIEHUBATHCA OTIUYHON OLIEHKOI.

OTBeTHl K KOHTPOJBHBEIM U AOMAIIHUM CaMOCTOSTENbHBIM pabo-
TaM IPUBOAATCA B KOHIlE KHUTH.

. TemaTuka u cojepskamme paboT OXBATHIBAIOT TpeOOBaHMA AeicT-
ByIoIell MporpaMMel Mo MareMaruke niaa 7 knacca. Ina yrobersa
TIOJIB30BAHMSA KHHTOM IIPHUBOAMTCH TabIuila TeMaTHYeCKOoro pacmpene-
Jerna pabor mo yuebrmxam JO. H. Maraprraesa u gp., L. A. Amu-
MOBa U Ap., A. B. Tloropesnosa u JI. C. Aranacana u 1p.

Ham aapec B8 HurepHeTe: www.axiom.com.ua.

ANNITEBPA

Beipakenus, ToxgecTsa,
YPaBHEeHHHA

C-1. TOXXOECTBEHHBIE MPEOBPA30BAHUSA
BbIPAXEHUN '

Bapumaunt A1

(1

IIpeo6pasyiiTe BhIpa®
3aKOHBI YMHOMKEHM !

a) —2x-(-3y);
6) —4(x — 2);
B) (3x — 1)-2.

BapuaHTt A2

€HM A, HCIMOJIb3y A

a) 4a-(-3b);
6) 8(2x ~ 3);
B) (4 - x)-(-3).

Packpoiite cko6xu ¥ mpuseauTe

noxo0HBIE craraeMsle:
a) 2x — 3 + (3x - 2);
6) (4 - x) - (5 - 2x);
B) 6 + 2(1,5x — 3).

(3

a)x+ 5+ (4x - 6);
6) (8x -~ 2) — (5x ~ 8);
B) 20 + 5(0,2y - 4).

YupocruTe BRIpadenne M HaWIHTE ero
3HayeHue npu a = —1,5:

3(a - 2) - (a + 4).

2a - 4) - (1 - 2a).

JokaskuTte, YT0 3HAYEHHE BHIPAKEHHA
PaBHO HYJIIO IPH JI000M Y:

6(3y - 4) - 2(9y — 11) + 2.

15

Packpoitre ckoOKM:
a-(b-(a+d)).

8(2y — 5) - 4(3y - 10) - 4y.

z—-(y+(z-1t).



Buipadcenun, moxcdecmea, Ypasrenus

BapunaHTt B1 BapuaHut b2

o

IIpecoGpasyiiTe BhIPAMKEHU, HCIIOJIBIYH
3aKOHBI YMHOMKEeHUA:

a) 0,4a-(-5b); a) -0,2x.(-5y);
6) (2x - 1)(-0,2); 6) (-2x - 4)-0,1;
B) 3(-x — 1). B) -5(2 — x).

Packpoiire CKOOKH M NpUBeINTE
nogoOHbIE, cJaraemMsie:

a) (4a - b) - ba + 3b; a) -6a - 2a + (8a + b);
6) —(3x — 0,4) + (0,4x - 3); 6) (8x — 0,5) — (0,5x — 8);
B)9 - 2(x + 1) + x. B) 4 ~ 3(x - 2) — x.

©

VupocTuTe BhIpaxeHHe M Haliiure ero
sHaveHue npu a = -1,5u b =-1:

3(a - 3b) - 5(a — 2b). —4(a - b) + 2(3a - b).

o

l[orcaoimu*e, YTO 3HAUYEHHE BhIpAKeHNnd
He 3aBMCHMT OT Y:

0,4y - 0,6(y — 4) + 2(-1 + 0,1y). 2,f;y - 1,7(y - 2) + 0,3(4 - 2y).
(5]
Ynpoctute BhIpajKeHue:
5a - (4a - (3a - 2)). 6a — (5a ~ (4a - 3)).
Bapuaunt B1 BapuaHt B2
(1)

IipeoGpasyiiTe BHIPAKEHUS, HCIOIb3YA
3aKOHBI YMHOKEHH !

a) 2,5x-(-4y)-(-0.1); a) (-0,5y)-20-(-3x);
6) (y — 2x — 1,6)(-3); 6) (~a + 3b — 1,2)-5;
B) 1,2(3b - ¢ + 2). B) -2,1(x — 2y + 3).

6 AJITEBPA

(2

Pacxpoiite ckobku ¥ npuBexure
noxo0HBIE claraemMele:

a) 2,1b - 3,4a - (b - 2,6a); a) 4,6a — 4b — (-3,8b + 3,5qa);
6) x — (4x — 11) + (9 - 2x); 6) 2a - (8 - a) + (3a - 2);

9 .
B) 10—9(a—§)+5a—16. B) 8—6(2x—~;-j+12x—2.

©

YIpocTHTe BHIpajKeHHMe M BHIUHCINTE

€ro 3HaYeHHe IIPH a = ——?1;:

2 1
2(0,3a 1)—3(3(1—5). 3(0,9&—1,5)—5(&1—9).

(4]

HOK&J‘ICKT@, YTO 3HAYEHHE BhIPDAKECHUA
He 3aBMCHT OT Yy:

~(12y - 3(y - 4)) + 9y. - ~(dy - 9(2y - 1)) - 14y.
Hajimure 3Hauenue BHIpaskeHHA:
3a+3b-6,ecima+b=2, 2a -2b+4,ecrua—-b=23. .

C-2. PELUEHUE YPABHEHUN

BapuaHt A1 Bapuant A2
(1)
Penrure yparuenus:
a) 6x ~ 12 = 4x — 8; a) 5y — 8 =2y - 5;
2 3
6) —x=18; —x=27;
)Sx 6) 4x 27,
B) (2x - 5) - (Bx - T) = 4; B) (2 + 3x) - (4x — 7) = 10;

r) 5(x - 1,2) - 3x = 2. r) 2(x - 1,6) + x = 6.



Buipancenus, moxdecmea, ypasHenun

2]

Hpn KAKOM 3HAYeHUH § PABHLI 3HAYE-

HUA BHIPasKeHUH:

1,8y - 21 0,6y + 47

BapuaHTt B1

o

Peurure ypaBHeHUS:

a) 0,3x + 8 = 2;
6)4—-x=1+4x;
B)7T—-2(x+3)=9-6x;

r) 4(x - 0,5) — 2(x + 0,3) = -2,6.

(2]

1,2y - 1 n 0,4y + 3?

BapuaHT b2

a) 0,4x - 6 =-12;

6) x + 6 =05+ 4x;

B) 13 — 3(x + 1) = 4 - 5x;

r) 0,2(3x - 5)-0,3(x - 1) =-0,7.

IIpu kaKoM 3HAYEHHH Y

sHaueHHWe BhIpayKeHHA Ty — 2
Gosbllle 3HAUeHN BBIPAKEHUHA

5y - 4 B 2 pasa?

BapuaHnt B1

o

Pemvire ypaBHEHHA:

2) 0,9x + 1 =0,2x — 6;
1 1

6) =(x-6)-3=—-x;

)2( ) 3

B) 4 =-1- (11x - 5);
r) 0,5(8x — 3) = -4(2,5 - x).

2]

TIpu KaKoM 3HAYEHHM

npousBefeHMe uMciIa 3 U BHI-
paskenuda 2y + 1,5 Goablie UX
cymmebl Ha 87

sHaueHMe BhIpaKeHUA 8y + 2
fosbIie 3HAUEHUS BLIDAIKEHUS

5y + 3 na 5?

BapuaHT B2

a) 1,8x — 2 =2,6x + 11;
6) g(3c+9)—2~-1—x'
3 6’

B) 6 =-2 - (4 + 9x);
r) 1,2(5 — 4x) = -6(0,8x + 1).

y

cyMMa uncia 4 U BRIpAKEHUA
3y - 0,5 MeHbIIIe UX IIPOM3BE-
genuda Ha 3,57



AJITEBPA

C-3*. NTMHEUHLIE YPABHEHUSA C MOLOYNEM
M NAPAMETPOM
(RoMawHAA camocToATenbHan pa6ora)

Bapunaurt 1

L

Onpegennre, npu KaKux 3HAYEHHAX
napamerpa a

BapuaHt 2

a) ypaBHeHUe [xl = a - 2 umeer a) ypasuenue |x|=a + 3 ume-
;Lnjpz:i::;; - a eT OJMH KODEHb;

; =a’*-9 ne 6) ypaBHeHue lxl =qa’—-4 He
nMeeT KopHell; UMeeT KOpHeli;
B) ypaBHeHMe ’x + 1' =a’+1 B) ypaBHeHHe, |x + 4] =a®+4

uMeeT aBa KOpHA.

2]

) . Pemmure ypaBHeHus c mapamMerpom a:
a) ax = 5;
b = -2
6) (@ — 3)x = ~1; 2o ’
; ) + = 3;
B)(a+ 1x=a+ 1; B;EZ—Z:SZ;;C:;’*W
r) (a - 2)x = (a - 2)a. r)(a+ 3)x=(a+ é)(a - 2).

3]

Pemrure YPaBHEHUSA ¢ MOXYJIEM:

HnMeeT nBa KOPHA.

a) ]2x~3':1; a) ]3x+2’:4;
6) [1001x + 14| = -1; 6) [125x - 34| = -2;
B)‘x2-x‘:0; B) &% + x| = 0;

r) Jx-1|-4]=3;

2 [l 3] -3 -3 =3

e) lS—lx+2”:7; '
) et 5o - 20,
3) fx~1[+]x+2]:3;

) [8+x|+|T-x/=10;
x) [2x-3]-1=x.

r) “x+3]-4j:1;

m) [lx-8l+3-3=3;
e) [10-|x-1|=8;

®) |[x—1]+[5-x|=18;
3) Jx -8+ |x+1| = 4;
u) [9-x|+[1+x|=8;
K) ”3x+2|—4,=x,

Boipascerus, moxdecmsa, YypagLenus

K-1. BbIPAXEHUA, TOXAECTBA,
YPABHEHWA

BapuaHTt A1

o

Bap'MaHT A2

YnpocTuTe BHIPAMKEHH:

a) (2a — 3b) — (a - b);
6) 5+ 2(x - 1).

X2

IlepuMeTp OPAMOYTOMBHHKA
paser 28 cm. Ero paimHa
GoJsipIlie LIMPUHEL Ha 4 CM.
Haiiqure A[AJAUHY U UINPUHY
MPAMOYTOJbHHUKA.

13

Pemmnre ypaBHeHUA:

a) 6x — 10,2 = 4x - 2,%;
6) 15 — (3x — 3) = 5 — 4x;
B) 2(x - 0,5) + 1= 9.

4]

Ha nepsoit monxe B 3 pasa
Gosbllle KHUT, YeM Ha BTODOM.
Korga c nepBoil HOJKHM Iepe-
CTABHJIE HA BTOPYIO 32 KHH-
ri, Ha o0enmX MOJKax KHHUT

cramo  noposHy. CKOJBKO'

KHUT GBLIO HA KaKAOH IMOJKe
[epBOHAYATIBHO?

(5

Peurnre ypasHeHNE:

lx| = 25.

a) —(4b ~ a) + (8b - 2a);
6) 3 + 4(x — 2).

2]

IepumMeTp IPAMOYIOJIBHHKA
pasen 24 cm. Ero mupuHa B
3 pasa MeHBINE JJIUHEL Haii-
auTe AAUHY Y IIMPHHY Ips-
MOYTOJBHUKA.

a) 8x — 15,3 = 6x — 3,3;
6)18—(6x+5)=4—7x;
B) 6(x + 0,5) - 3 =9.

4

B nepsoit Kopsude B 2 pasa
MenbIe a6J0K, 1eM BO BTODOH.
Korma #3 BTOpO KOP3UHBI Iie-
PeJIOKUAN B NIEPBYIO 14 s670K,
To B 0BeMx KOp3WHAX s10JI0K
cTano nopoBHY. CKONBKO A0JIOK
6LIJI0 B KAMKIOM KOp3WHE Tiep-
BOHAUANBHO?

|x| = 49.

JdononHurtenbHoOE€ 3afaHue

Haiinure 3HaYeHHE P, IPH KOTOPOM
yucio 2 ABngeTcs KOPDHEeM ypaBHEeHHHA

2px = 32.

3px = 24.
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AJITEBPA

Bapuautr B1

o

BapuaHTt B2

yIIpOCTHTe BBIPpaKEeHUA:

a) 2a - (3b - a) + (3b — 2a);
6) 6(a - 2) - 3(2a - 5).

12

Ozpa us cropon TPEeYyroJbHU-
Ka Ha 2 cM MeHBIIe APYroft u
B /IBa pasa MeHbllle TPeTheit.
Hafinure cropons TPEYIroJb-
HUKA, eCclIN ero mepumerp pa-
BeH 22 cM.

(3

Pemure ypaguenus:

7

6) 7(3x + 1) - 11x = 2;
B) 11x = 6 — (4x + 66).

o

B aByx 6Gpuragax 6nuto OJUHA-
KOBOE KOJIMYECTBO paboumx.
Ilocne - Toro, kax wua IIepBOL
Opuragel nepesesn Bo BTODYIO
8 pabouux, B Hedl crajo B
3 pasa MeHbIle paboumx, uem
BO BTOpOit Opurage. CroJIBKO
paboumx 6bL10 B Kaskmoit 6pu-
rajie NepBOHAYAILHO?

(5]

Pemure ypasHenne:

(x+3)2-x)=0.

a) 5x + (Ty ~ x) - (8x + Ty);
6) 8(x - 3) + 4(5 - 2x).

(2]

Onma m3 cropon TpeyrombHU-
Ka Ha 6 cM MeHbINe Apyroii u
Ha 9 cM MeHbIIe Tperbeil.
Hatinure cropomnr Tpeyros-
HHKA, €CNIH ero nepuMeTp pa-
BeH 33 cM.

a) 3x-2 -0,

11
6) 4(2 - 4x) + 6x = 3;
B) 9x = 5x — (72 - 2x).

o

B zByx mankax 6nu10 ogumnaxo-
BO€ KOJIMYeCTBO TeTpajgeii. Ilo-
CJIE TOrO, KaK U3 BTOPOH MAaIKu
TIepeJIOK TN B IIepByio 6 TeTpa-
Aell, B IepBOH mamKe.TeTpazeil
crajio B 3 pasa Gombime, ueM Bo
Bropoit. CroIBKO Terpameil 6bI-
JI0O B KaKJ0H malke IepBOHA-
YanbHO?

(x -4)1 +x)=0.

dononHurtenbHoe 3agaHue

Hajigure snauenue m, IIPM KOTOPOM
HMMeIT 001Ul KOpeHh ypaBHeHMA

2x—3:7ﬂm_3x:1.

5-8x=-1ubx-m-=3.

Buipasxcenus, moxcdecmsa, ypasHenus

11

Bapuaht B1

o

BapuaHTt B2

YrpocruTe BLIPAKEHUA:

a) x — (2x + 3) + (2 - 0,5x);
6) 2+3[y—%]-—2(0,5+y).

2]

IlepuMeTp TPeyTroJBHUKA ABC
pasen 28 cm. Cropona BC B
2 pasa 6osbiue cTOPoHEI AB, a
croposa AC Ha 2 ¢M MeHbIUE
croporst BC. Haiigure cropo-
HBI TPEYTOJBHUKA.

(3]

Pemnte ypaBHEHUS:

a) —-(2x + 0,1) = 3(0,5 - x);
6) 19x — (8x — 4) = 4(5x - 1);
B) 4(0,25x — 6) = 8(0,125x + 3).

o

B nepsom GuzoHe B 5 pa3 Goib-
[IIe MOJIOKA, ¥eM Bo BropoM. Ilo-
¢Jle TOro, KaK U3 [1epBOTO OHIO-
Ha Iepesild BO BTOpOH 5 suT-
poB, B TlepBOM OHJIOHE CTalo B
3 paza Gosbllle MOJIOKA, YeM BO
propoM. CKOJIBKO JIATPOB MOJIO-
Ka 6BLI0 B KasKJoM OupoHe Iep-
BOHAUAJIBHO?

-

Pemnre ypapHeHHE:

(x| + 2)(x| - 3) = 0.

a) 1 +(0,5x — 3) — (1,5x — 4);
6) 1—4(%y+1)+5(0,2—y).

(2]

[lepumerp TpeyroapHuka ABC
pasern 21 cm. Cropoma AB B
2 pasa MeHBIIe CTOPOHBI CB, a
cropora CB ma 4 cm Gosble
cropounbl AC. Haiigure CTODOHBI
TPEYI'ONBHUKA.

a) 2(2,5x — 1) = —(1,8 — 4x);
6) 10x — (2x — 4) = 4(3x - 2);
B) 16(0,25x — 1)="5(0,8x — 3,2). -

4

B gByx mnaxerax ObLIo IO
11 kouder. Ilocnme ToOro, Kax
W3 IepBOTO MAaKeTa B3AJIN B
3 pasa Gosblnie KoHbeT, YeM U3
BTOPOTO, B IIePBOM NAKeTe Oc-
Tajoch B 4 pasa MeHbIIe KOH-
(der, ueM B0 BTOpOM. CKOMBKO
KoHMeT B3AJIHM U3 KAKAOTO
nakera?

(4 + xD)(|x| - 1) = 0.

JononHurtenbHoe 3afnaHuve

Haijigure 3HaYeHHE d, IPH KOTOPOM
MMEeIOT 001N KOPeHbh YPABHEeHHMA

bx-1=2a-21u
3x+2=a+5.

2x+1=a+5mu
3x —7=2a-2.
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DyHKIIUHA

~

C-4. ®YHKLUMUU U UX TPADUKU
Bapuauntr A1 BapunaHnt A2

o

DOynxuua zagana dopmyaoit

y=2x - 3; ) y=3x+2;

a) HaiiuTe 3HaYeHMe y
upu x = 4; upn x = -1;

6) maiinure snavenue x, IpPH KOTOpOM
y=1 y=8;

B) I;E‘y{l!lc{:unemn'r au rpaury GyHKIMM
A(-1; -5)? B(2; 0)?

2]

OnHa M3 CTOpOH MPAMOYTOILHMKA pas-
HA x cM, a apyrag 5 cm. Berpasure
thopmynoit 3aBucMOCTH

1o
OT xmg;m IPAMOYTrOJIbHHKA S nmepuMeTpa IpPAMOYTOJBHUKA
. P or x.

(3

Bripasure ua gopmymanr p = m
14

nepeMeHHYIO M. nepemMensymo V.

Bapuaur b1 Bapumaurtr B2

1

PDyHKUMA 3anaHA dopmynoi
y=-x+3; y=4-3x;

a) HaliguTe 3HAYEHMe (YHKIMH, eCam
3HAYEHHE aPryMeHTa PaBHO

-2; —4:

dynryuy 13

6) HalfjiuTe 3HAYEHNE apTryMeHTa, IpH
KOTOPOM 3HaueHMe (PyHKIIHK PaBHO
4; 1;
B) KAKHe U3 To4YeK A, B, C, D npunaane-
saT rpaduKy 3TOH PYHKIMH:
A(0; 3); B(2,5; -0,5); A(0; 4); B(-1,5; 8,5);

C 51;2l ; D(—4; 1)? C(l;lj; D(-2; 2)?
3' 3 3

2]

Paccroanmne mexay nynkramu A u B
pasHo 60 kM. H3 mynrkTa A B MyHKT B
BBIEXAJI BEJIOCHITeIHCT.
IlepBbie ¢t HYacoB OH exanx €O Ilepsoie 4 waca OH €Xala CO

ckopocTrio 12 KM/4. Beipasu- CKOpOCTBIO v KM/4. BbIpasure
Te B3aBMCHMMOCTh OCTABIIEroCH 33BHCUMOCTD OCTABLIErOCA IIY-
nyTHu § or t. TH 8§ OT V.

(3

Beipasure u3 GopmMyast 8 = 8, + vt

IepeMeHHYIO V. nepeMeHHYIO t.

BapuaHnt B1 Bapuauwtr B2

(1

POyHKUBA 3alaHa dopmyroni

1
y=—x+4;
2
a) Haitgure 3HayeRHe GYHKIIN, eCiIH
3HaveHHe apryMeHTa PaBHO
6; -8;

6) HaiiquTe 3HaYeHHEe apTyMeHTa, IpH
KOTOpOM 3HaueHUe (PYHKIMH PABHO

-0,5;

w i

B) KaKas TOUKa rpaduka 3Toi (PyHKIHH
MMeeT aBCUMCCY, PABHYIO opuHaTe?

(2]

Hpu genenuu Yucia m
Ha 7 HeloJHOe 4YacTHOe DAaBHO 1a 1 HeNoJIHOoe yaCTHOE€ DABHO
g, a ocraTok 4. 5, a ocraTok 4.



14
AJITEBPA

a) 3agaiite HOPMYJIOH 3aBUCH-
MOCTb M OT q.

a) 3apaiire dhopmysioi 3aBUCH-
MOCTL ™M OT n.
6) 3anaiite dopMys0oi 3aBHCH-
MOCTB ¢ OT m.

(3

Bripasure us dopmyasr ¢ =, + L
v

IIepeMeHHYIO U.

6) 3anaiite dopmysioil 3aBUCH-
MOCTE 71 OT m.

IepeMeHHYIO S.

C-5. IMHEMHASA ®YHKLUA. NMPAMAS
NPOMOPLNOHANBHOCTbL

Bapuanrt A1
(1

Ilocrpoiite rpadpux hyHKIMH
y=2x-1. y=x+3.

2]

He BrimoaHas mocrpoenuii, HaliguTe
KOOPIMHATHI TOUEK IIepeceuYeHns rpa-
¢ura pyHKIIHU

y=-x+4 y=4x -8
C OCAMH KOOPXHHAT.

‘ ITocrpoiite rpaduk dyHxuuw
Yy = 2x. y=-x.
Ipunajamesxut am 3ToMy rpaduky Touxa
B(-40; -40)?

Bapunant A2

A(400; 200)?

4

Iocrpoiire rpadur byuximnu
y=-4. y=3.

15

gpﬂmcquu

B kakoii Touke 3TOT rpadgmk nepecexkaer-
¢t ¢ ochro y?

BapuaHt b1 BapuaHt B2

Hoctpoitte rpadux QyHKITMH
y=—4x + 6. ' y=2x - 3.

12)

He BHIOAHAS MOCTPOEHUI, HalinuTe
KOODIMHATHI TOYEK TiepeceYeHHs rpa-
¢buxa pyHKIUH

y=6x-11 y=8-10x

¢ oCAMHU KOOpPAMHAT.

(3]

IocTpoiiTe rpaduk GyHKIUM

y =-0,5x. y = 0,8x.
Haiignre KOOPAMHATHI TOUKH Iepece-
yenud 3Toro rpaguxa ¢ npAMOI

y=-1. y = 4.

T'patdhux npsaMoit MPOMOPHHOHATIEHOCTH
HNPOXOTMT yepes Touxy A. TIpoxomur a1
OH uepe3 TOUKy B, ecin

A(1,5; -3), B(-11; 22)? A(-0,5; 4), B(2; -16)?

BapuaHhTt B1 Bapuauntr B2

(L

Hocrpoitre rpadur GyHKIHA
y=04x+1.

y=2-0,5zx.

12)

He BBIIOIHASA MOCTPOEHMIl, HaliguTe

KOODAMHATHI TOUYEK IepecevueHns rpa-

¢uxa pyurmun
y=3(x-1)+2

¢ 0CSIMM KOOPAMHAT.

y=2x+3)-5
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ITocrpoiite rpacdux dbynrmun
1 .
) gx, ecnu x < 3: Y= 0,2x, ecan x <5;
y= 1, ecau x > 5.
1, ecau x > 3.
Hpoxomut mu ator rpadux wepes TOYKY
A(6; 2)? A(10; -2)?
I'padux npamoit nporopumonaasuocTH
npoxoxut vepe3d Touky C. Haligure 3ua-
YeHHe m, NPH KOTOPOM OH HPOXOAUT de-
pe3 Touky D, ecan
C(2; 1), C(-4; 8),
D(-4; m). D(m; -2).

C-6*. DYHKLUNU U TPADUKU

(BomauiHsA camocTosTenbHas pabora)

BapuaHT 1

o

Haiigure o6xacrs onpeneneuns

BapuvwaHT 2

byuxinn;
a)y=3;__16; | a)yzzz;’;;

2
RERE Ty et
B)yzlzl;_i; B)yzli_'___'f's;
P)yzl‘zf_;j; F)y=ﬁ;
A)y=;—+11. v 2 :;ii'

Dynryuu 17
(2
Tlocrpoiite rpaduxu GyHKIMITL
-X, ecnu x <1, _ 3x+5, ecom x <-1,
2) y:{2x—3, ecan x 2 1; A y= —2x, ecau x=-1;
6) y=1|x-1; 6) y=1-|;
B) y=|2x—4|; B) y:[3x+3’;
r) y=”x—1l—2; r) y=“x—2|~1\;
) =[x -1-2 m y == -2 -1
e) y=|xf+x; e) y=l|x|-x;
x-1 ~ |+ 2|
YR Y Gy

BapuaHnt A1

K-2. TMHEUHAA ®YHKLUNA
BapuaHt A2

y=15x-1mn

y=2xy=-x

y=2x +4.

y=-8x-5uy=3.

o

Haitnure 3HaveHHe QYHKIMN

pu x = 2. y =6x — 3 mpu x = 4.

(2]

Ha ogmoM uepTexe mocrpoiire rpadu-
ku QyHRITMIL

+1;y=3. y=-8x;y=x+2;y=-2.

(3]

Hajigure KOODIHHATHI TOUYEK Iepece-
yeHNg ¢ OCIMM KoOpAuHAT rpaduxa

bynxouu
y=4x — 4.

(4

He BHLINMOJHAA NMOCTPOEHUI, HAMTHUTE KOOD-
MUHATHI TOUKM NepecedyeHus rpadpuKoB

y=—5x+114y:—4.
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(5]

Cpeau nepeumcieHHbIX GYHKIMT
y=2x-3,y=-2x,y=2+x,y=1+2x,
Y =—x + 3 yRaskuTe TE, rpapuKH
KOTOPBIX IapajjieJbHbI TpaguKy
PYyHKIHH

y=x-3. y=2x+ 3.

BapwaHt B1

L

Onpenenure, NpH KAKOM 3HAYEHUH ap-
rymenTa GpyHKuus y = 7x — 6 npuHU-
MaeT 3HaueHHe, PABHOE

22. -20.
(2]
Ha ognoMm uepre:xe mocrpoiite rpadu-
KH (QYHKIIMIT:

BapuaHt B2

y=2,5%y=-4; y=-3x;y=3;
y=-2x+1. y=15x+1.

3]

Hajigure KOOpEUHATHI TOUEK Nepeceye-
HHA C OCAMH KOOpAUMHAT rpadukra
by

y=8x - 8. y="Tx+17.

o

He BBINONMHAA MOCTPOEHUI, HAMIMTE KO-
OPAMHATHL TOUYKM HepecedyeHMs rpadu-
KOB (pyHKITUH )

y=10x-14u y=-3x +12.

(5

3axaiite hopmynon JuHEHHYIO QYyHK-
u10, rpapuK KOTOPOI MPOXOTUT Uepes .
HAYaJI0 KOOPAMHAT M IapaljieleH Npi-
MOM

y=6-9xnuy=>5x-8.

y=9x - 3. y=-7Tx-2.

QynKyuy

19

apunaHT B1 BapuaHt B2

HaitnuTe KOOPAUHATHI TOUEK nepecete-
HUA ¢ 0CAMH KOOPAHHAT rpaduka
GhyHKIHUH

y=36x—18. y =-42x + 21.

(2

Ha ommoM ueprexe ImocTpoiitre rpadu-
KM (PYHKI[MIL:

3 2 L .
=0 =Zx-3;y=3,5
y= x+23y ; Y 3 y

y =-2,5x. : y =-0,25x.

I‘paquc NPAMOIl MPOTIOPIIHOHATBHOCTH
MPOXOANT Yepe3 TOUKY

C(-1; 4). c(@; -3).
SagaiiTe a1y (hyHKIUIO dopmyoit.

4

He BBHINOIHAA IOCTPOEHMIT, HAMIUTE
KOOPIHMHATHI TOUKHU IepecedeHus rpa-
duxon

X o u=3x- - X ay=12-x
y~—2—ny—3x 5. Y 3 y

5]

3apaiite dopMya0il AMHEHHYIO DYHK-
M0, TpadUK KOTOPOil napaienex

PAMOM
y=2x+11 y=-x+38
u nepecexaercsd ¢ rpaduKoM
y=x-3 y=5x+1

B TOUKeE, Jlemameif[ HA OCH OpJIMHAT.
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©

Hajinure 3Hauenme BhIipaskenus

16 ~ 0,5x° mpu x = -2.

(3]

YHpoc'rnTe BbIpaXKeHUA:

(03 )3 < (c5 )3 -’

1
1-—x* npm x =-3.
5 p

&) —— a) —5%—;
C C

5 &%) e
a _ a

B) (-3abc)®. ' ‘ B) (-5xyz)°.

o

Boruncaure, uenmoaniya
CBONCTBA CTENEeHM:

5
a) 1, 1° (_1_9) ; ’ a) 2, 37 (19_)7;

11 23
100°-10° 6°. 6" '
6) 13 13 ) 5 0 ¢
28 .5 210 .3
IIpencraspre B BHIOe cTenmeHH
C OCHOBAHMEM y: .
780 M (ST 1 B 7 B (75 91

C-8. OQHO4NEH

Bapuaur A1 Bapuaur A2

o

Haiinure 3HayeHne ogHOYIEeHA
S5xy’ npu x = -1; y = 2. 3a’bopua=2;b=-1.

IIpuBenuTe oXHOUICHBI
K CTAaHAAPTHOMY BMAY:

23

Ccmenend C HAMYPANLLHBM nokazamenem

a) 2a*(-0,5a); a) —4b-0,25b%;
6) —bc®2c°%. 6) —3a’b-(-b'a®).

(3]
YipocTure BHIPAKEHU:
a) (2a%0)% a) (8x%y)%
6) —3a*(-ab®)". 6) 2b%(-a’b)’.

o

3amenute M OXHOUYIEHOM TAK, UYTOOBI IO~

JIy4eHHOE PABEHCTBO CTAJIO TOXAECTBOM:
a) 6a°b® = 3ab™M; a) 12x"y* = 4x°y*-M;
6) M? = 25x°y°. 6) M* = 49a%b".

BapuaHTt B1 Bapunmaur B2

0

Hajignure 3HaYeHUEe OTHOYJIEHA

1
2.9{,'2‘1/3 npu x = —0,5; y = -2. 3a’’upuna=-3; b= _.g.

2]

IIpuBeaurTe OHOYIEHBI
K CTaHIapPTHOMY BHAY:

o2, vo (4
9yt -2 : 21x l-=x1;
a) 9y(3xy], a) y(7)
6) ~0,4x%y-5y°x*. ' 6) -0,25a%b*(-8ba®).
YupocTHTe BHIpAMKEHHS:
a) (-0,3ab")?; a) (~0,2xy*)%
6) (-a"b*)*4ab’. 6) 8x y-(—x*yH)*.

4]

IlpencraBeTe B BHAE:
a) KBagpaTra OXHOYJIeHA BBIpaskeHHe

1 143 2 1 216
—ath —Xx ;
49a 36 y
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6) Ky0a ogHOUYJIeHA BhIpasKeHHe
~27x%5, . -8a**p®,

BapuaHnt B1

o

Hajigute 3HaueHne ogHOYIEHA

BapunaHt B2

-200xy® nput x = ——;—; y=-0,1.

(2]

IIpuBeanre ogHOYWIEHBI
K CTaHZAPTHOMY BHAY:

2 N
2) < ab® - (-0, 6a°b); a) éﬁy (-1,2x*y%) ;
6) ~12a%be-(-0,1ab’¢c)-5¢2.

13

yIIpOCTPITe BBIDAKEeHUA:

2) (Bxy°)" -(—%xy?];

6) 8x%y-(~0,4xy°2)-(-5x2).

1 3

a) (———abaj .81a’b;
3

6) ~(—a*6?)*(-0,6ab?)>

4]

HssectHo, uro 2a’h = m. Bripasure
Yyepes m 3HAYECHUE BHIPAKEHHUA:

a) 4a'b%; ' * a) 8a%%;

6) 40a%°. 6) 12a'p%.

6) —(~ab®)%(-0,4a%)%.

JononHWTenbHbIe ynpaXHeHUSN

o

Haiiaure cymMmy, pa3HOCTS, IIpoM3Be/e-
HYe M JACTHOE YMCeJ X U Y, eClIu:
x=2,7107; x = 3,8.105;
y = 4,5.10°. y = 2,4-10°,

~-800a°b npu a = —é; b=-0,1.

A

Cmenens ¢ HAMYPALbHBLM NOKAZAMEREM 25

12/

Yupocture BrIpaKeHHUA:
P
a) xn'xn+2.x2rkl, a) x xnfl}.x
: ; :
6) (yn—3)2.y6.y2n. 6) 2311:23:(21171)3.

(3]

Beruucnanre npyu HATYypaJdbHOM n:
(_1)n_(_1)n+1_(_1)2u+4. (__1)11+3‘(~1)11_(_1)2n—1.

n+d 2n+l,
’

C-9. ABCONIOTHAA U OTHOCUTENBHAA
MOrPEWHOCTH

BapuaHTt A1 BapuaHnt A2

(1L

OKpyrauTe 10 eQMHUL; ¥ HaliguTe ad-
COJIIOTHYIO M OTHOCHMTEJIBHYIO IIOTrpell-
HOCTM IPUGIMIKEeHHOTO 3HAYeHHd

yucsaa 12,3. . . yuciaa 4,8.

2]

Kaxkoe n3 npuOIMKeHHbIX 3HAYESHMH

3
ypcjaa — quciaa —
16

TOUYHEE: ‘
0,3 unu 0,47 0,31 uau 0,327

BapnaHT B1 BapuaHt B2

o

OxpyrinTe A0 AeCATHIX M HAHIHTE
a06COMIOTHYI0 U OTHOCHTEJIbHYO IO-
TPeIHOCTH MPUGIHIKEeHHOTO 3HAYEHUS

yuciaa 1,56. yucia 0,84.

2]

Kakoe u3 npubiaM:KeHHBIX 3HAUYESHMI

yuena 2 yucnaa —
11 11
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TOYHEEe:

0,181 maum 0,1827 0,363 wu 0,3647

Bapuwant B1 BapuaHTt B2

o

Oxpyrante no cornix ¥ Haiigure aéco-
JIOTHYI0 H OTHOCHTEJIBHYIO NOrPeNIHo-
CTH OPUOJIHKEHHOTO 3HAYCHUS

qucsaa 1,1959. upcya 0,9959.

2]

BuiGepuTe cpeau TaHHBIX MPUOGIMAEH-

HBIX 3HAUYEeHuH yucaa n = 3,141592...

HauboJee TouHoe:
3 4

29° 15’ "36°

K-3. CTENEHb C HATYPAJIbHbIM
NMOKA3ATENEM. OOAHOYNEH

Bapuaunt A1 ' BapuaHt A2
(1)
Boruucanre:
a) -10%.0,2; ] a) -2%.0,5;
1y 1Y
6) (—1—3—) ; 6) (—2—2~j H
8) 17 - (<1). 8) (-1)° - 1°.

2]

BLIIOSIHATE AEHCTBUS:

~a) xtx; a) x%x7;
6) y°:y% 6) y'y;

B) (—2¢%). B) (-3c*).

Cmenens ¢ HAMYPANbHBLM nOKA3AMENEM : 27

Tocrpoiire rpadpur QyHKIITUK

2, y = x°
Onpeneaute no rpadury
3HAUYEHHE Y

nput X = —2. opu x = 2.

4]

YrpocTuTe BHIpasKeHMA:

@
i
®

a) 2a°b*ba’®; -~ a) 3a%b-b'at;
6) (-0,1x%)*10x; 6) (-0,2x%)%5x%

2 ,Y 3 ‘ 3,V 7.,
B) (Easz '-2—a3b2 . : B) (?a‘bj ~§b a.

©

Hcnoap3ya cBoiicTBa creleHu, HANAH-
Te 3HAYEHHEe BBLIPAKEeHM:

45 . 26 95 ) 33
32° ’ 81°

JononHuTenbHOEe 3agaHne

Beruucaure a + b, a — b, a-b, a:b, ecam
a=4,2-10°, a = 6,410,
b=2110% : b=1,6-10%

BapuaHTt B2

BépMaHT B1

o

Breruncoure:
a) 3* - (-1)4 a) 2% ~ (-3)% ‘
6) (_31) 10,027 ; 6) [—21] -0,064 ;
3 2
2 2 ’ _5%y. _g '
B) (_7).(_?) B)(S)( 5]-
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2]

Bomosnure geitcreud:

25 x . (x*y? .

» (x*y’ 2 xtx’

6) (-0,4a%p)?; 6) (-0,2ab")3;
B) (m* m*)*(2m)>. B) (6x)%(x-x°)%.

(3

Hocrtpoiire rpadux byuxkmnn

y=x. y=x
Onpepenure no rpaduky 3uayenue x,
COOTBETCTBYIOUIee 3HAYEHHIO i = 1.

4]

Yupocrure BhIpakeHMA:
a) 5a'b-(-8a’b?); a) —-3a®b3.2ab%;

6) —24x°y (lyz }3 ; 6) —98xy’ - lx2 2 ;
P 2 i 7 b
B) (-ab?)*(-5a°b)>. B) (—4ab®)?.(-a®b)’.

(5

Hcnonb3ysa cBoficTBa CTElleHM, HaIUTe
3HAYEeHHE BhIPAKEeHUA:

9° . 4° ' 257 . 4

JononHuTtenbHOe 3agaHue

Berqucaure a + b, a - b, a-b, a:b, ecin
a=610" p=2310" a=810"% b= 410",
Ije n — HATypaJbHOEe YMCJIO.

Bapuwaur B1

o

Brruncanre:
a) 2.1,4° - 1,4% a) 1,5% - 2-1,5%

Bapuaunt B2

Cmenendv ¢ HamypanbHvlm noxkazamenem

29

Brinoxnure gefcTeusa:

(x4_x2)3 (x5)2.x4 '
> 7. a) ———;
a) 7 ’ ) x13
2 3
1 2
6) (—1—3—a3bc5) ; 6) (—1§ab4c‘j ;
B) —(~2a%)*-2a*. B) —(-3b%)%.3b%,

3]

Ilocrpoiite rpadux GyHKIMHU

y = x° y = x%.
HaiauTe BCe 3HAYEHM k, PN KOTOPBIX TOU-
ka A(k; 1) npyuHannesxnt qanHoMy rpatuky.

4

Yupocrure BhIPaKeHHA:

a) ——;—aab -(-a%b*) - 4b’a;

6) 2}-c3d- —?—cd2 2' 6) 3§c:”d2 -(—gczdzjs'
4 3 ’ 8 3 '

B) (-10ab®)*.(-0,1a°p%)%. B) (-2a°*b*y*.(-0,5ab")®.

(5]

Henonnaya cpoiicTBa cTenmedH, Haiigu-
Te 3HAYEHUE BHIPAKECHH:

24° 18°
4’.81° 32.27%°

6]

Yupocture BhIpajeHHe:
G111, (-1)*:(-1):(-1),

rae n — HaTypajlbHO€ UMCIO.

a) 8a2b-[—lab6]-(—lb5a3) ;
4 2
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MHOTO4YJeHBbl

C-10. MHOTOUYNEH. CNTOXEHUE U
BbIYMUTAHUE MHOTOYJIEHOB

Bapuaunt A1 BapuaHt A2

o

Berumcaure 3HaUeHMe MHOTOUJIEHA TIPU
x =-1:
2 2
x° - 2x - 3. x° - 6x -7,

2]

- IIpuBenuTe K CTAHZAPTHOMY BUAY

MHOTI'O4YJICHBI:
a) 4x% + 3x - 5x? + x% a) —2x% + 3x% + x? - 5x;
6) 2xy-5y — 3y-3x°. 6) 6a-2ab — 4b*3.

13

Haiigure cymMMy M pasHOCTH MHOTOUJIEHOB:
2x? - 3x u 5x — x°. 4x% + 2x u 3x - 2x°%.

(4

Kapaugam crout x Kom., a pyuka —

y xon. Ilera kynmun 6 kapampgameit u
4 pyukn, a Baca — xapangam u 2 pyu-
KM. 3anHIIMTEe B BUAE BHIPAJKEHHH,

CKOJIBKO  KOIIEEeK  VYILIaTHUJIU Ha CKOJBKO KOHeeK OOoJblIe

Bmecte Ilers u Bacs. samnaTun Iletrs, yuem Bacs.
Ilpu kaxkom 3HaweHHH X

pPa3HOCTh MHOTOYJIEHOB 23x —1,4 cyMMa MHOTrouwiIeHoOB 2,3x — 1,4
u 2,8 - 0,7x paBua —4,2? u 2,8 - 0,7x pasna 1,47

Bapuwaunt B1 BapumaHtr 62

o

SBasercs MM uncio —2 KOPHEM ypaBHeHMS
-8x% - Bx + 2 =107 5x2-9x +2=07

31

Mnozounenvl
12
IIpuBesuTe K CTAHIAPTHOMY BHAY
MHOTOWIeHBL:
a) —x + 5x® + 3x% + dx - &% a)4x?-3x° - 5x%+ x + x%
6) 2x-4xy® — 8xy® - 2y>3x% 6) 4x%-3xy — 12xy ~ 2y-6x°.

(3

Hajigure cymMMy M pa3HOCTH
MHOTOYJICHOB!

x?-3x-4mx—2x*-1. x>+ x-2wu3-3x-2x%

4

Ot npucTaHH B MPOTHBOIOJIOKHBIX Hanpag-
JeHMSIX BBIILIM OIHOBPEMEHHO 2 OIMHAKO-
BeIX Karepa. CoGcTBeHHAA CKOPOCTh KasKao-
To Karepa X KM/4Y, a CKOPOCTh TedeHHU:
Yy KM/4, 3amuniMre B BUe BhIPAXEHUsd,

KaKoBO OyJeT paccTosiHUe Me- Ha CKOJIBKO DOJIbIllee pPaccTos-
KAy KarepaMmu depes 1 uac HHMe npo#geTr 3a 1 wac kKarep,
ocie HAvaJia JBUKEHUS. UAYIUE 10 TeYeHUIO.

(5

3amenute M MHOroYjJIeHom Tak,
YTOOBI MOJLYYHIOCH TOXKIECTRO:

M + (6x% — 3xy) = x* ~ xy + J~ M - (4xy + 3y =x"+ xy - y’.

i

BapuaHt B1 BapuaHt B2

o

1
Apngerca au yncIao —-3— KOpHeM

ypaBHeHMS ‘
~8x%+ 5x +2=07? -3x*-10x - 3 =07

2]

IIpuBeaurte K CTAaHAAPTHOMY BHUAY

MHOTOWIeHbI:
Aym*-3m+m’—4m’+3m-2; a)-2m+4m?*-mP+m-m*+ 2
0) 2x* Txaf - dxci(—xy) - 3x- 5y 6) 55 (-8) - 2x%y-8x + 6xy*3x.
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©

Haitnure cymmy u pa3HocTh

MHOTOYJIEHORB:
8x% - xy-3y* u
~Tx% + xy - 3y~

o

2%+ 2xy - 2y m
4x? + 2xy + 24°

B nepselii JeHs IIYyTH TYPHCT JIpOIHes]

X KM, 8 B KaXKABIH MOCJHeAYIOIMUHI NeHb
TPOXOJNJI HA Y KM GoJIbIlle, YeM B IIPEAbL-
JyIMii. 3aTMIIKTe B BHAE BhIpaKeHus,

KaKoe paccToAHue IIpPOoIIena

TYpHUCT 32 3 HHA.

(5]

Hoxaxure, yro cymma

ABYX TOCJeNOBATENbHBIX He-
YeTHBIX YHCeJ KpaTHa 4.

KaKoe paccToAHue IMpOoIlest
TYPUCT 3a BTOPOH M TpeTHmi
JeHb BMecTe.

TpeX IIocJenoBaTeJIbHBIX He-
YeTHBIX YHCeJ KpaTHa 3.

C-11. YMHOXEHMWE MHOIO4YNEHA HA OOQHOYNEH.
BbIHECEHUE OBLLErO MHOXUTENA
3A CKOBKU

Bapunaunt A1

o

Brinmosmnre meiicTBua:

" a) -3x(2x - 1);
6) (2a — b)-8b + 8b°.

2]

BapumaHTt A2

a) (4y - 2)(-2y);
6) ba(a - 2b) + 10ab.

Brmmecure 3a cxoOKku o6nruit

MHOXHTEIb:

a) 3ax + 4a;
6) 6x° - 3x.

13

Ilewaras 3a 1 wac ma 3 crpa-
HUIBI QoJbllie, YeM ILIAHHPO-

a) 2bc - 3c¢;
6) 104° + 2y.

3]

MamunancTKa 3aTparujia Ha
IIepenedyaTky KHHI'N HA 1 uac

Mno204nensl
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BAJIOCH, MAIINHUCTEA Tepere-
yaraja KHHTY 3a 6 yacoB BMe-
cro 7 yacoB mo 1many. CKomb-
KO CTpaHul] B KHUTe?

(4

Pemnre ypaBHeHHA:

a) bx - 2(x + 1) = 13;
x~3:4'
2

6) x -

BapuaHTt B1

o

Boimoanure meiiCTBMA:

a) (-7b% — b + 2)(-2b%);
6) 0,5a(2a — b) — 0,5b(2b ~ a).

(2]

MeHbIle, uYeM IIaHupoBala,
TaK Kak Iiedaraja B 4ac
21 crpamuny sBmecro 18 1o
nna"y. CKOJbKO CTpPaHUI, B
KHure?

a) 8x + 5(2 - x) = 13;

x+1

6) 2x - =3.

BapuaHTt B2

a) —3a*(-a + 9a* - 2);
6) 10x(y — 0,2%) — 10y(x — 0,2y).

Brinecure 3a cCKOOKH 00Iui

MHOKHTEJIh:
a) 2ab? - ab;
6) 18x" + 12x°,

3]

3a 8 4acoB MO TEYEHUIO MO-

~ TOpHAas JIOAKA MPOXOOUT pac-

crosHMNe, B 2 pasa Ooxbluee,
4eM 3a b 4acOB NPOTHB Tede-
Husa. KaxoBa ckopocts Teue-
HHfA, ecau cofCTBeHHAS CKO-
pocts jgoaku 13,5 Km/q?

4]

Pemnrte ypasHeHMd:

a) 3x(2x + 1) — x(6x — 1) = 10;
6) x-l_x+1
2 3

=1.

2 Camocr, u KOHTP. anrebpa 1 reomeTpus 7 knace

a) Txy® + xy;
6) 9y° - 6y,

3]

3a 8 yacoB MO TeYeHUIO MO-
TOpHAas JOAKA MPOXOAUT pac-
croguue, B 2 pasa Goibllee,
yeM 34 b 4acos IIPOTHUB Teue-
Husa. Kaxkosa cobcTBeHHAS CKO-
POCTL JIOMKM, €CAU CKOPOCTH
reyenus 1,5 xm/u?

a) x(dx — 2) - 2x(2x + 4) = 4;
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Bapuanrt B1

o

Brimoaunre meiicreusi:

a) —:4—a-(2,1a3 —0,7a+lj;
7 4

6) ba(a + b) - (3a - b)b +
+ 2b(b - a).

2]

BapuaHTt B2

a) 2 -(~0,9x2 +1,5x—1);
3 2

6) 6b(a ~ b) + 3b(2a - b) -
- (6a - b)b.

Brinecure 3a cKOGKM OOIMMIT MHOKHTEJb:

a) —a’ - 5a' - 34%
6) 8x'y® — 12x%°% + 4x?y2.

3]

¥ npozasua ObLIO OJUHAKOBOE
KOJUYEeCTBO TBO3AWK M PO3.
On cocrapun 6ykernl U3 po3
(mo 3 userxa B OykeTe) m us
rBO3AMK (o 5 HBeTKOB B Oy-
Kere). Becero  moayuunoch
16 6ykeroB. CKOJBKO po3 6bI-
Jio y mpogasua? :

4]

Peurmnre ypapHeHus:

a) 4x° ~ 3x = 0;
6) 6x—1_2~x=3x+2.
5 4 2

a) —x® - 3x7 - 2x%;
6) 3x%y - 6x°y* + 9x'y.

3]

B 6ubnnoreke 6BIJIO CTOJBKO
JKe aTjacoB, CKOJIBKO M KOH-
TYPHBIX KapT. ATJachkl paaio-
sknim B mayku nmo 10 mryk, a
KapTel — B Ia4KHd IO
15 mryx. Bceero monyuwmiocs
15 mavex. CKOJBKO AaTJacoB
0110 B 6ubanoTexe?

a) 2x% - 5x = 0;
6) 2x—3_4—x=x—1'
6 3 2

K-4. MHOIOU4NEH

Bapuant A1

o

Broimonxure peMcreug:

a) (x? + 4x) - (x* - 4x);

BapuaHrtr A2

a) (2a - a?) - (a* + 2a);

Mnozounenvl
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6) —x(x* — 3x);
) 2x(x + 6) — 3x(4 - x).

2]

6) (3a® - a)-(-a);
B) 6x(3 — x) — 2x(x + 9).

BeiHecuTe OGIMUII MHOKHTENL 3a CKOOKH:

a) 8ab — 4ac;
6) x* + x°.

N3]

3a Tpu paHs npomaHo 50 Kr
puca. B mepsuifl feHb Ipoja-
HO HA& D KI' MeHbllie, UYeM BO

BTOPOH, a B TpeTuil CTONBKO, .

CKOJBKO B IEpPBBIX M BTOPOH
pmecTe. CKOJNIBKO pHca MpPoOAa-
HO B KasKAbli ua gueil?

4]

Pemmnre ypaBHeHM S

a)x?—x=0;
x+3 x

6 -Z=3
) T4

o

a) 3xy + 6ay;

6) y° -y

(3

B Tpex ceABMBIX KJaccax
30 mambuuxos. B T-A Ha
3 masmpunka OoJibIlle, YeM B
7-B, a B 7-B ¢TOABKO, CKOJb-
Ko B 7-A mn 7-B BwMmecre.
CKOJBKO MAJLUYUKOB B KaMK-
IOM Kiacce?

a) x> +x=0;
6) T2 % _ g,
6 2

HzBecrHo, uro 2a — b = 5. Beruucaure -

4a - 2b.

BapuadTt b1

(1

BeImoJanuTe aelHcTBUA:

a) (8a — 3a* + 1) - (a - 3a®);
6) 16a® - 2a*(8a - 3);
B) 2ab(a + b) — abla - b)

12)

6a — 3b.

BapuaHTt B2

a) (4a® + 9a) - (@* ~ 1 + 9a);
6) 6a* — 2a%(3a* + a);
B) xy(x — y) — 2xy(x + y).

BrrnecuTe o0IMMIE MHOKHTEIb 34 CKOOKH:

a) l4xy + 21y%
6) 3y* - 6y°.

a) 10a% — 25b%
6) 2x% + 4x*.
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(3]

IlepeBosst 3a genr 8 T rpysa
BMecTO 6 T, BOZUTENS BBITIOIHII
3ajaHve Ha 2 qHA padblle, YyeM
miaduposas. CKOJMBKO  TOHH
rpy3sa mepese3 BOAUTEJL?

4

Pemmre ypaBHeHU:

a) x* + 5x = 0;
6) 2_x+4_x—2
9 3

(5]

3/

Tokaps BBITIOJHMA 3aKa3 3a
6 nneit BMecro 8 gHeidl, Tak
Kak B [eHb BBITAYMBAJI Ha
2 perayu OoJsblle, YeM ILIAHU-
poBan, CKoJbKO gerasieil Obl-
JIO 3aKa3aHo ToKapio?

a) x? - 4x = 0;
6) 4_x+1 _x+b
6 2

Joxaxure, 4To BhIpaKeHHe

8° + 2'% nesmres ma 10.

BapunaHr B1

o

BrimoaHnre geficTBHA:

a) (x*+1,3x% - 2x)—(1,3x +2x%);
6) 4x(0,75x% - x) — 3x%;
B) (3 — 2a)ab? — (ab — 3b)2ab.

(2

9% _ 3'° renmres mHa 24.

Bapuwaur B2

a) (1,8x - ) - (x? - 0,2x + 2);
6) 8yXy - 0,125 + y*;
8) (1 - y)38x%y — (Bxy - x)xy.

Brrnecure o6muit MHOXHTENS 32 CKOOKH:

a) 8a'b? — 124%p® + 447
6) x(y - 5) - 6(5 - y).

(3]

Jtviy mpaMoyroibHuKa YMeHb-
mua Ha 4 CM M TOJYYHAU
KBaApar, IIOHIAAL KOTOPOFo
MeHbIlle  ILIOHIaAM  IIPAMO-
yroapuuka Ha 12 em? Haiigu-
Te CTOPOHY KBajpara.

4

Pemute ypaBHenus:

a) 3x — 27x% = 0

a) 6x%y° + 12x°y° — 245
6) a(3 - b) - 2(b - 3).

13

HIupury DpaMOYTONbHUKA YEe-
AUYUIU HA 5 CM U TOJIYYMIN
KBajgpar, ILJIOUAAL KOTOPOro
foJipilte  ILIOINARM  IIPAMO-
yronbHuKa Ha 40 cm?®. Haitgu-
Te CTOPOHY KBajJparTa.

a) 4x - 20x? = 0;

ca) (x - 2)(x + 3);

37
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6)25_2x+1:3x—5. 6) 3—x_x+1:§£
3 6 4 3 2 4

(5

,Z[mcamnTe, YyTO IIpH HEeJaoOM n

n’ -~ n — 4YeTHO. n’® + n — 4deTHO.

C-12. YMHOXEHWE MHOIO4JIEHOB.
CNocCoOb rryYnNMnMPOBKA

Bapumaut A1

o

YIpOCTHTe BLIPpA'KEeHUA: )
a) (x - D(x+ 7
6) (a® - 4bH)(b? - 4a?).

BapuwaHt A2

6) (2x* — y)3y* - x°).

2]

Paszmoxnre Ha MHOXKATEIN:

a) ac + bc + 2a + 2b;
6)a® - 2a° +a - 2;
B) 3x + 9 — xy - 3y.

a) xa + xb + 6a + 6b;
) x*—x*+x-1;
B) ab — 2a - 2b + 4.
YupocTure U BRMHCINTE IPH X = —3:
2~ (x~-1(x+1). 5-(2+x)2-x).

(4

Pemnre ypasnenne:

B-x}(x+4)+x2=0. (4 - x}(x +5)+x°=0.

BapuaHTt B2

Bapuaunrt b1
(1)

prOCTHTe Bmpamemm:
a) (4x — 3)(8x + 6); a) (6x + 4)(2 - 3x);
6) 2y(y® — 1)(2 + y). 6) x%(x — 3)(2 + x7).
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12/

Paszjgoxure HA MHOMKHTEIN:

a) ax + 3ay + 5x + 15y;
6) x° + 2x* — x — 2;

B) ab — ac — a® + be.

(3]

a) 2bc + ac + 6b + 3a;
6) x*+3x*—x-3;

B) xy — a’ - ax + ay.

1
YupocrTuTe M BBIYHCIUTE XIPH Y = —:

4y® - (1 + 29)(2Y° - y).

o

Pemmnre ypasHenue:
(1-x)2-x)=(x+3)x-4).

BapumaHTt B1

1

9
y* - By + )y - 3).

2 -3 -x)=(x+2)x - 5).

BapuwaHTt B2

yIIpOCTl/ITe BBIPDAXEeHMUA:

a) (9 + a* - 3a)(a® + 3a);
6) (a - 2)(a - 3)a + 1).

2]

a) (x% - 2x)(2x + 4 + x%);
6) (a + 2)(a + 3)a - 1).

Pasiroxxunre Ha MHOMKHTEIN:

a) 2xy - 3ay + 2x° - 3ax;
6) a’b* + 2ah — 2ab — ab?;
B) (x - y)* + 3(y — x).

13)

a) 4ab — be + 4a* — ac;
6) x%y — xy® ~ xy + x%
B) (@ - 2 = 5(2 - a).

1

YupocTUTE M BHIYUCINTE MPH b = 1?:

22 - b)Y + 2b) +
+(20% - 4b)(b + 2).

4]

Peurnte ypaBHenue:
22+ 8x+7=0.

b2 — 2b)(b + 3) +
+ (b~ 1)(2b% + 6b).

x>+ 6x+8=0.
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JononHutenbHble 3agaHnn

o

Paznoxxure HA MHOMKHMTEJIH MHOIOYJIEHBI:

a)aQ—d—ab2+b—2ab+2;
6) abx® + bxy — axy — v’
B)a’”l—a+a”—1;

I‘) a2n+l _ arH-l + a’ — 1;

p) xt+ 16x° + 28.

2]

BokpyT 4Aa4YHOTO JOMHKA, AJIMHA KOTOPOTO HA 2 M Gosbllle HIUDPU-
HBI, 32aChaNTbTHUPOBANU JOPOKKY mupudot B 1 m. Ilnomazns no-
posskn Ha 16 m? MenpIne maomaxnu mox agomom. Hafizure pauny u

HINPUHY JOMUKA.

K-5. YMHOXEHUE MHOIO4YNEHOB.
CrNoOCOB rryYnNNmMPOBKU

BapuaHnt A1 BapuaHT A2

o

yIIpOCT]([Te BbIPDAKEHUA:

a) (2x + 1)(x ~ 1) a) (x + 2)(2x - 1);
6) (3 - ¥y — 4); 6) (2 - Y)y* + 3);
B) a’ + (2 - a)(a + 5); B) (a + 4)(1 - a) + a’
r) (b — 1) + b — 2). , ) (b + 2)(b° - b + 2).

12)

Paanoxure Ha MHOMKMTEIH:

a) xy + 3y + xa + 3a; a) ab + 2b + ac + 2¢;

6) 2a — ab + 6 — 3b. 6) 9 - 3y + 3x - xy.
Jokaxnre TOXKIECTBO:

3x(1 - 2x)(2x + 1) = 3x — 12x%. 2x(2 - 3x)3x + 2) = 8x - 18x%.
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4

HpencraBLTe B BHUJ€ MIPONU3BECICHU A

a) x* +4x® ~ x - 4;
6) a® — 3ab - 2a%b + 62,

5]

Ksagpar sagymamroro wumcna
Ha 14 meHblre, ueM mpowusse-
fledre ABYX 4YHCes, OOJbIIUX

3afyMaHHOTO Ha 1 u Ha 2 co-’

oTBeTCTBeHHO. Hafizure samy-
MaHHOE YHUCJIO.

Bapuaur B1

L

a)2x®+x* - 2x—-1;
6) 4ab ~ b* — 8a? + 2ab’.

(5]

KBagpar sagymamnoro wwuciua
Ha 16 Gosbie, yeM mpomsse-
JeHue [BYX YHCeJ, MEeHBIINX
3agymanHoro Ha 1 u Ha 2 co-
orBercTBeHHO. Hafimure sanmy-
MaHHOe YMCJIO.

Bapuaur 62

Y1rpocruTe BhIpaxenud:

a) (2x - 5)(3x + 4);

6) (x - 3y)(2y - 5x);

B) ala - 5) = (a - 2)(a - 3);
r) (26 + 1)(4b* - 2b + 1).

2]

a) (2x — 3)(4x + 1);

6) Bx — y)2y - Tx);

B) a(a + 4) — (a - 2)a + 6);
r) (1 - 3b)(9b% + 3b + 1).

Pazmoxnre Ha MHOKUTETU:

a) x* + 2x7 + x + 2
6) 4x - 4y + xy — %

o

Ilorcamure TOHXKIAECTBO:

2x°(4x? - 3)(3 + 4x?) =
=32x% 182

4

a) 3x% + x% + 3x + 1;
6) 2x + 2y — x? - xy.

32+ B)(5—22Y) =
=75x% - 124",

IlpencraBrre B Buge MPOU3BENEHUA:

a) a® - be + ab - ac;
6) 3a + ab® - a’b — 3b.

(5]

Ecnm mimHYy 1OpAMOYTONBHUKA
YMEHBIIUTL Ha 2 €M, a IINPUHY
yBenWuuTe Ha 1 cM, TO mosy-

a) cb — ab — ca + b%
6) a’h — 2b + ab® - 2a.

O

CropoHa KBagpata Ha 2 cM
MeHbIlle OZHOH W3 CTOPOH IIps-
MOYTOJIbHUKA U Ha 3 ¢M 60JIb-

Mn0zZ04NEHDBL
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guTCA KBagpaT, Ioans KOTO-
poro Ha 4 cM? MeHbIIIE ILTOINAAYN
npavoyronsuuxa. Haligure cro-
poHy KBampara.

apuaHt B1

T 9

me apyroit. Halaure cTtopoHy
KBaZpaTa, €CAHU ero IJIolanb
Ha 10 cm? 6osblile  TLIIOMIAAN

IPAMOYTOJBHUKA.

Bapuanrt B2

YIIpoc'ru're BRIPDAXKEHUA:

a) (8x% + K)(2y - 5x%);

6) (Tx — 1)(x* — 4x + 2);

8) (@® + b")(2a — b) — ab(b - a);
r) -8b(b + 3)(2 — b?).

12/

a) (4x” + 3y)(y - 2x°);
6) (5x + 2)(x* ~ 2x - 3}
B) (a® - b°)(2a + b) — abla - b);
r) -3b(1 — B2)(5b + 2).

Pazgosxure Ha MHOMEHTEIH:

a) 2x° + bx* — 2x* - bx;
6) 3a — 3b + (a — b)*.

(3

a) x7 + 9x® — x% - 9x;
6) (a + b)* + 2a + 2b.

I[oxca KNTE TOXKIAECCTBO:

Prli=@+x -2+ -x+1)

4]

- 1=(x+ P -+ x - 1)

HpeHCTaBbTe B BU€ NIPONU3BEACHUA

a) x* — 2xy + x — x2 + 2yz - z;
6) a® - ab - a’b + a”.

(5

Haiigure Tpm mociiegoBaTeNb-
HBEIX HATYPAJIbHBIX YUCIA, €C-
M NpousBefeHUe ABYX MeHb-
IINX YuceJl MeHbIe MPOM3Be-
Jenus gpyx Gonbmmx Ha 14.

a)xl+xy—x-ax-—ay+a;
6) ab® — b* — ab + b>.

5]

Hafizure Tpu IOCJefOBaTENb-
HBIX HATYPaNbHBIX YHCIA, €C-
JM KBaJpaT HAMMeEHBIIEero H3
Hux Ha 20 MeHsllle IIPOU3BE-
JeHus ABYX APYIUX 4HCell.
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DOopMYyJIBI COKPAIEeHHOT O
YMHOXEHUSd

C-13. KBAOPAT CYMMBbI
M KBAOPAT PABHOCTH

Bapumaunt A1

Bapuanr A2

(1
Beimonuure neiicTeua:
a) (4 + a)%; ‘ a) (5 + x)%
6) (2x — 1)% 6) (1 - 3x)%
B) (2a + 3b)%; B) (3a - 10b)%;
r) (x* - 3)% r) (x® + 4)%
(2

IIpencraBsre Tpexunen B Bue
KBaapaTa JABy4JeHa:

a)4 + 4a + a%
6) a® - 8ab + 16b°.

a) x>+ 6x + 9;
6) 25x* - 10x + y°.

_ YVupocrHTe BRIpasKeHHA:
a) (4x + 3)% - 24x; a) (2x - 5)% + 20x;
6) 18¢% — 2(3¢ - 1) 6) 36¢ — 3(1 + 6¢)’.

Bapuwaut b1 BapunaHt B2

(1

Bbxnoni{uTe JdeHCTBUA:
a) (11 - x)% a) (y + 15)%
6) (2x + 0,5)% 6) (5x — 0,2)%

Dopmynvl COKPAULEHHOZO Y MHONEHUA
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6) x' + 4y’ + 4x7y.

B) (-3a + 2b)% B) (-2a + Tb)%
r) (a® + b*)~ ) (a® + bY)%

2]

IIpeacTaBbTe TPEXUICH B BHIE
KBajpaTta AByYJieHa:

a) x? + 49 — 14x;
6) 25y% + 20xy + 4x°.

13/

YupocTuTe BEIPAXKEHMS:
a) (5x — 3y)* + 30xy; a) (6a + 2b)* — 24ab;
6) 4x* — 2(x* + 1) 6) —6x% — 3(x* — 1%

a) 12x + x* + 36;
6) 16x% — 24xy + 9y

Bapuant B1

o

BriosnuTe geiicTBUA:

a) (2y+i) ; a) (3x~%} ;

BapunaHt B2

6) (-7x — 1)% , 6) (-6x — 1)%

B) (a% — 2b)%; . , - B) (4a - b’

r) (8x + x%)%. r) (x! - 9x).
(2

IIpeacraBsTe TpEexX4ieH
IBYMsA cmocof6aMyl B BUAe

KBaJpaTa JByYJeHa: ;
a) 100x” + 1 ~ 20x; a) 1 + 81y” - 18y;

6) 8ab® + 16a” + b°.

©

Packpoiite ckoOKu:
a) (3a - b)? - (3a + b)%
6) (a+ (b -c)

a) 2x + y)’ - (2x - y)%
6) (¢ - (a + b))
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C-14. PABHOCTb KBAAPATOB.
CYMMA N PABHOCTb KYBOB

BapuauHt A1

o

YupocTuTe BRIpaXKeHus:
a) (3 — a)3 + a); a) (a — 4)a + 4);
6) (b + 2a)(2a - b); 6) (5x + y)(y - 5x);
B) (% - 1)(1 + x?). B) (1 — x3)(x® + 1). .

BapuaHTt A2

Pasnoxure Ha MHOKHTEIN:
a) y* — 100; a) 49 - x%
6) -0,16x° + y% , 6) -0,01a% + b%;
B) a* ~ 25. : B) 9 - a'.

Pemure ypapuenus:

Ax-1Yx+1D)-x(x-2)=0; aAx+2x-2)-x(x-3)=0;

6) x> — 4= 0. 6) 22— 1 =0.
Hpexacraesre B BHAE
NpOM3BeIeHNA:

a) y® + 8; ‘ a) y* + 1000;

6) a® - 1. 6) b° - 8.

Bapuaur b1 Bapuaur B2

o

YapocTHTe BBIPAKEHNS:
a) (x — 12)(x + 12); a) (14 + x)(14 - x);
6) (3a + 2b)(2b — 3a); 6) (5a + 3b}3b — 5a);
B) (~4n® + n)(n + 4n?%). B) (2n% + n)(—2n® + n).

12)

Pa3noxure Ha MHOMCHTEJIH:
a) 400 - % a) x% - 121;

6) -0,25x2 + 2%
B) (x + 1) - 4:

(3]

Pemure ypasHenMa:

a) x* - (x + 3)(x - 3) = 3x;
6) 4x - 9 = 0.

o

6) —0,04a® + bc%;
B) (x - 1)? - 9.

a) x% ~ (x — 4)(x + 4) = 2x;
6) 25x% - 16 = 0.

IIpeacTassTe B BUAe NPOH3IBEACHHA:

a) 27x* — %
6) y* + 64.

BapuwauHt B1

o

a) 8a® + %
o) x* — 125.

Bapuautr B2

YnpocTure BBIPAXKEHUA:

a) (5a + 0,2)0,2 - 5a);
6) (-6a — 2b)(6a - 2b);
B) (b% + 4)(b - 2)(b + 2).

2]

a) (10x + 0,3)(0,3 ~ 10x);
6) (Ta — 3b)(-Ta - 3b);
B) (2% + 9) (x + 3) (x - 3).

Pasioxxure Ha MHOMXKMTEIN:

a) —a* + 16;
6) 64x? — (x — 1)%
B) (3x - 3)* — (x + 2)&

13

Pemure ypasnenus:

a) 2x -1 —4(x - 2)(x +2)=0;
6) lx2 =0,16.
4

4]

a) —a* + 81;
6) 25x% - (x + y)%;
B) (8x — 2)% - (x + 1)

) (Bx+1Y-9x+1)(x-1)=0;
6) Lx? = 0,81.
9

IIpeacrassTe B BHAE NPOHU3BEJEHUA:

a) 8x* + 0,064,°%;
6) x* - 64.

a) 27x* + 0,008y%;
6) 1 - x5
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C-15. NTIPEOBPA30OBAHUWE LUENOIro
BbIPAXEHUA B MHOIMOYJIEH. CNOCOBLI
PA3NOXEHWA HA MHOXWUTENN

Bapunant A1 BapuaHTt A2
1
Paznomxure na muomurenn:
a) 2% - 18; a) 3y* — 27;
6) 2x% - 12x + 18. 6) 3x% + 12x + 12.
(2
Yupocrure BRIpaKeHU: ,
a) (2a +3)a ~ 3) — 2a(4 + a); a) (5-a)3a+1)-3a(4 - a);
6) (1 — x)(x + 1) + (x — 12 6) (2 ~ x)x + 2) + (x + 2)% ’
(3
JokakuTe TOXRIECTBO:
xt —27x =(x® - 3x)(x? + 3x + 9). P+ 8x% = (&% + 2¢%)(x? — 2x + 4).
Bapumaunt b1 Bapuanrt B2
(1 |
Pazyoskure Ha MHOMCHTEIH:
a) 64a - a? a) y° — 251%
6) x® - 10x% + 25x. 6) 16x + 8x2 + x°.
12
YHpocTUTE BHIpAaKeHHA:
a)(a+b)a-2b)+(2b—a)(2b+a); a) (Ba—b)a+b)+ (- 3a)b+3a);
6) (8x + 2)* — (3x ~ 1) ©6) (2x + 3)T - (2x - 1)%
©
Hokaxure TOXKIECTBO:
(+3y= @-2y=
=2 -3’ + 3) + 6(: + 3). =@ -4+ D)+ 2% - 4).

DopMYAbL COKPAULEHHOZO Y MHONEHUA 47
BapunaHt B1 v Bapumantr B2

(1

Paszno:kure HA MHOMHUTEIM:
a) x* — xy? - 6y° + 6x% a) a® - 2a® + 18 - 9q;
6) 8x'y — xy*. , 6) a’b? + 27a%b%.

(2

YupocTute BBIpAKEHHA:
) (2x+3)(2x - 1)~ Cx + 1)(2x - 1), a) (Bx + 1)(x— 1) - (Bx - 1)3x + 1);
6) (3a — 3b)* - 3(a - b). 6) (2a + 2b)° — 2(a + b)*

©

Jlokaxure TOXIECTBO:
(@ +4) - 16a% = (4a+1y(da -1¢ =

=(a + 2y%a - 2)*. « . =(16a%+1¥-64a>

C-16*. BCE QEMCTBUA C MHOITOYNEHAMMU
(nomawHAna camocToaTensHan pabora)

BapunaHrt 1 Bapuaunrt 2
(1]
Pazmomxure Ha MHOMCHTEIH: ,
a) 30x — 9x° — 70y + 49y%; a) 64x° —48x - 25y° - 30y ;
6) 20a° —45b° + 30b - 5; G) 18a® + 24a + 8 — 2000%;
B) x* +4x* +3; B) x* +8x% +15;
r) a’® —3ab+2b%; 1) a® +4ab+ 3b°;
1) 28x% -3x" +3x-1. ) 126x* +3x* +3x+1.
(2

IoxaxuTe, YTO NPH JFOOBIX 3HAYEHHAX
nmepeMeHHbIX MHOTOUJIeH

P +2x+yt -4y +5 x* —4x+y? +6y+13
NIPUHUMAaEeT HeoTpullaTedbHbIC 3HAYEHHA.
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Dopmynbl COKPAUEHHOZO Y MHONCEHIUA 49

3]

Pemnre ypaBuenus:
a) x* - 2Jx|+1=0;
6) (x+1)2—6[x+1|+9=0;
B) x* +]x|=0;
T) !x|+x+|x‘-x:0;
1) le-x~x+2[x]—2:0;

e) x2+x+1:|x’0.

4]

a) ¥" —4|x|+4=0;

6) (x-3) -10fx -3/ +25=0;
B) x' —|x|=0; ’

r) le—x—|x|-x:0;

m) |x|-x-3lx|-x+3=0;

e) x2—x+1:]xf0.

Hoxaxure, 4To Ipn n1060M HATYPAJILHOM 1

a) (n® + n)(n + 2)kparHo 3;
6) n’® —n xparro 6;
B) ectm n° — 1 ‘geTHO, TO
n® -1 memurcs Ha 8;
r) 5" -1 kparmo 4;
1) eCAm N -HeUeTHO, TO
1+2" +7" + 8" kparHO 9.

a) 8n® - 2n xparno 3;
6) (n° + n)(n +5) kparHo 6;
B) ecu n® —4n 4erHo, To
n® —4n pemurcsa ma 48;
r) 10" -1 xparno 9;
) eCnIU n HEYETHO, TO
6" +4" +3" +1 kparso 7.

K-6. POPMYJIbl COKPALLEHHOIO
YMHOXEHUA

Bapumaut A1

o

Bapunaur A2

YIIpocTHTE BHIPAKEHHA:

a)(c—2)(c+3)-c%
6) T(x + 8) + (x + 8)}(x — 8);
B) (x + 5)4x — (2x + 5)°.

12)

a)(c+4)c—-1)-c%
6) 5(x — 4) — (x + 4)}(x — 4);
B) (8 ~ 4x)16x + (8x - 3)°

Paznosknre Ha MHOMHTeIU:

a) 8x” - 8y%;

a) ax’ — ay’;

6) —a® + 6a - 9; 6) —x? - 10x - 25;
B) ab® — ba®. B) a'b? — b'a’.

(3]

Pemnrte ypasHeHHE:
x(x — 2)(x + 1) = 2°(x — 1).

4

HpencraBbTe B BH/le IPOM3BEXeHUAD

a) 3x - 3y + x%y — xy% a) x%y + xy’ - 2x - 2y;
6) a® - 8. 6) a® + 27.

(5

Jloxaxure, YTO IpH AIO0BIX 3HAYEHHAX
X ¥ y 3HaUeHHe BHIPAKEeHMIA
HEOTPHUILATEIbHO:

4x? — 20xy + 25y°.

x(x + 3)(x - 1) = x*(x+ 2).

9x? + 24xy + 16y°.

BapuaHt b2

BapuaHnt b1

(1

Yupocrure BHIPANKEHUA: - :
a) -3x(2 - x) + (3x + 1)(x - 2); a) ~2x(1 — x) + Qx — 3)(x — 1);
6) 3(2x — 1)* + 12x; 6) 4(1 + 3x)* — 24x; ]
B) (x + 3) - (x - 2)(x + 2). B) (x + 4)(x — 4) - (x - 3)".

(2]

Pa3xoxure HA MHOKHMTEJIH:

a) 36x® — x; - &y - 100y% )
" 6) 24 + 8ab + 8b%; 6) 7a® - 14ab + Tb%
8)a’ - 1. B) 16 — y*.

(3

Pemure ypaBHeHue:
(- 122 +3) ="+ 1Y + x.

4]

IpeacTaBhTe B BHAE NPOU3BEICHHU:
a) xy> - x + 5 - by’

(a2 - B)(x? + 2) = (x* - 2)° — x.

a) x® — xy® + 3y — 3x%
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4 7 . .
6) 8m' - m’. 6) m® + 27ms. .

(5

Mokaxure, uTo mpu MOGHIX 3HAYEHMAK
X BRIpAMKeHUE NIPHHMMAET IOJI0MKH-
TeJIbHbIe 3HAYeHUA:

2
x° - 10x + 29, X%+ 8x + 19,

Bapumaurt B1 Bapumautr B2

o

Yupocrure BrIpakeHU:

a) (1 - 2x)(4x* + 2x + 1) + 8x%; a) (1 +3x)(9x% - 8x + 1) — 2743

’ - - - 7 5
6) (2 - x)(22+ o(x ~ 1)+ 2(x - 1); 6) (x + 2)(3 + x)(3 - fc)++ x)z(x + 23;-
B) (x — 5)* - 4(x + 5)%. B) (x + 4)* - 9(x - 4)% ,

2]

Paznoxure Ha MHomMTETH:

a) -3x? - 12x - 12; a) -5x? + 30x - 45;
6) 24y’53- 3y2;‘ ' 6) 2y* + 54y; ’
B) 162b* — 24%. ' B) 3xy? — 1473

3]

Pemure ypasnenue:
3 2
Yy +3y-y-3=0, 2+ xt-4x-4=0,

4

9 IlpencrarsTe B BMIE npoM3BeTeHUs:
a) (x? + 2)" - 4(x* + 2) + 4; a) (x* -1 +6(x?-1)+9;
6)a’-x>-6x-9. . , 6)a’ - x*+4x -4 ,

IIpn kakux 3Hayenuax Y BBIpajdceHHe
- +4y-5
Y Yy - o. -y? ~ 2y - 8.
NpHHHMAET HAuOOJbINee 3HAYeHHe ?
Haitnure 3T0 3HavenuUe.

CucrteMbl JUHEHHBIX
ypaBHEHUH

C-17. YPABHEHUA U CUCTEMbI.
YPABHEHUA C ABYMA NEPEMEHHbBIMU.
CNoCcoOB NOACTAHOBKHU

BapuaHnt A1 ‘ BapumaHTt A2
1

Pemure rpacdnyecKkn cucremMy ypaBHe-
Huii. BoInoJHNTE NPOBEPKY, MOACTABUB
HalineHHble PeIIeHUA B yPABHEHUA

CHCTEMBI:
{y—lzx, {y—Z:x,
y=3-x. : y = 2x.
: gmnTe CHCTEMY CIOCOO0M
» IOACTAHOBKMK:
‘{x:y—3, {y=5—x,
2y —x = 6. 3x-y=11.

(3

He BBIIONHAA MOCTPOEHMI, HalAUTE
KOOPIHHATHI TOUKH IepeceyeHus
rpa¢uKOB yPABHEHHMN:

bx ~2y=0mx + 2y = 12. 4x +3y=0mux - 3y =15.

4

I'paduk ypaBHEeHHS X — § = 4 IIPOXO-
JUT Uepe3 TOUKY
K(-2; 3). K@4; -1).
Haiigute 4uCIO a.
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Bapunaunr B1 Bapvaur B2

o

Pexﬂmrre rpagHYecKu CHCTEMY ypaBHe-
HMiL. Bruimosnure nposepky, moacrasus
HAHJEHHbIe PelleHHA B YPABHEHHA
CHCTEeMBI:

{y—2x:4, 3x-y=2
x -3y =-2, {x+2y=10.

2]

Pemure cucremy cmocotom
NOACTAHOBKH:

{3x+y:7, x~3y =86,
9x -4y =-T7. 2y —5x = 4.

3]

He BeINOIHAT MOCTpoOeHmit, HalAuTE
KOOPIMHATHI TOYKH NepPeceyeHus rpa-
thuxor ypaBHeHMil:

2x + 3y =-1u8x - 6y = 14. 3x ~ 2y =4u6bx + 4y = 16.

o

Onpezxe:mre, HMeeT M TaHHAA CMCTeMa
pemeHMn A U CKOJIBKO:

{x-3y=2, 4x -6y = 2,
6y - 2x = 4. 3y —2x =1.
Bapuaut B1 Bapuaut B2

(1

Pemnre rpadaeckn cucremy
yparuenwii. Betmonuure nposepky,
NOJCTaBMB HaWJeHHbIE pelIeHus

B YpaBHEHHS CHCTEMbI:

j3x—4y=7, Tx -3y =1,
|2y + 5% = 3. by - 8x = 2.

2]

PemuTe cucremy cnocofom

HOJCTAHOBKH:
3(x+y)+1l=x+4y, 1+2(x-y)=3x-4y,
7-2(x-y)=x-8y. 10-4(x+y) =3y -3x.

2]

He BLINOJIHAN NOCTPOEHHM,
HaMIMTEe KOOPAMHATHI TOUKH Iepece-
yeHn#A rpapMKoB ypaBHeHUIl:

X ¥V 1uXilos, Y _3aX Yo
2 6 4 3 3 9 6 3
4
OnpegenuTe, NPH KAKOM 3HAYEHUH @
NAHHAA cHeTeMa MmMeeT GeCKOHEeUHO
MHOTO pPelreHMii:
3x-5y=4, —2x 4+ 3y =-1,
ax +15y = -12. ' 4x +ay = 2.
C-18. CACTEMb! NMUHENHbIX YPABHEHUNA.
CNOCOB CIIOXEHUA. PELLEHUE 3A0AY
C NOMOLWbIO CUCTEM YPABHEHUN
Bapuant A1 o BapuaHT A2
(L
Penmute cucremMy CHOCOO0OM CIOMEHN:
3x -2y =4, 2x + 3y =10,
5x + 2y = 12. ’ ~2x + By = 6.
(2
Peuute 3a5ady ¢ HOMOINLIC CHCTEMBE
ypaBHEeHMIL. )
Tlepumerp UPAMOYTOJBHHUKA Hepumerp THPAMOYTOJLHHKA
pagen 26 cm. Ero anuHa Ha paBer 16 cm. Ero mupuna Ha
3 cm Gonbime wmpuael. Hafiam- 4 cm Mewbine mMHbLL Haiigure

Te CTOPOHE! IPAMOYTOJIBHHKA. CTOPOHBI IPAMOYIOJIbHUKA.
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(3]
Pemrnre cucremy:

S(x+y)=s8, HER

i(x—y):zx. %(x—y):&

Bapuant B1

o

Bapuaunrt B2

Pemnre CHCTEMY CIIOCOOOM CIOKeHus:

xX—~4y =09,
3x +2y =13.

2]

2x+y =6,
—4x+3y =8,

PemnTe 3anavy ¢ HOMOIIBI0O CHCTEMBI

YPaBHEHHMIE.

Typucruueckyo rpynmy us

42 venoBex paccennnn B

ABYX- M TPEXMeCTHbIe HOMepa.
Beero 6nimo zamsaro 16 HOMe-
poB. CKONBKO cpeau HuUX Gbi-
JIO ABYXMECTHBIX M CKOJbKO
TPEeXMECTHBIX?

3]

Peumnre cucremy:

2x+1 y-1
5 2
4x + by = 23.

Bapuwaut B1

L

3a TOKYNKYy KaHNTOBADOB Ha
cymmy 65 xorr. Taus pacruiatu-
JIACh IATH- M AECATHKONEEYHbI-
Mu moHeramu. Beero oma orpa-
Ja 9 moner. CKONBbKO cpemy Hux
OBLIO [ATUKOIEEYHBIX U CKOMb-
KO JeCATUKOIeETHEBIK?

x-5 3y+2
3 4’
4x + 9y = -10.

BapuaHT B2

Pemnre cucremy croco6om cromenms:

2x-Ty =3,
3x+4y =-10.

{5x +2y = -9,

4x -5y = 6.

2]

Pemrute 3agauy ¢ IIOMOIIBI0 CHCTEMBI

ypaBHEHHIA. ’ .
CymmMa uudp ABYX3HAUHOTO Cymma 1nudp 1111}3y§§j$m§;;
yucna paBHa 7. Eemru 3TH ypeJga paBHA . e o
nudpsl [OMEHATH MECTaMU, nudpsl MTOMEHATH v Me}ﬁ,i
TO TIOJYYHTCS YHCI0, 60ab- TO MOJNYYUTCHA tmgn ﬁaﬁ e
wee panHoro Ha 45. Haitzure Hiee gaHHOro Ha 9. I

HHOE YHCJIO.
IAHHOE YHCJIO. aa

(3

Pemure cucremy:

x+y=3 x+y+z=9,
z-y=4 x+y-z="1,
x—-z=5. x-y=2.

C-19*. YPABHEHUA N CACTEMBbI
C HECKONbKUMWU NEPEMEHHbLIMU
(momalwHsas camocTosATensHas pa6ora)

BapuaHTt 1 Bapuant 2

IocTpoiite rpadmxn ypaBHeHuit:
a) x* +xy=0; ‘a) 22° ~xy =03

2 _ .
6) 9x* -y’ =0; 6) y* - 4x" = 0;
B) 3x-xy+3=y;

B) xy +3y—5x =15;

2 2 _ -0:
r) x*+4x+4+y*=0; r) x4y -2y+1=0;

n) Je-y-1]+x" +2xy+y° = 0; m x -2xy+y’ +r+y-2=0;
e) [y|=x+1; i e) ]y|‘=x—;1;
SXREE SR

Wl s o El v
3)-;_|x|x, x
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I’I)X=y2—1; I/I)x:y2,+1;
K) y+ly=x. K y-y=x.

2]

Pemmure cucremnl ypaBHenuii:
1 1 1

+—=25, —+-=5
RO gl% Y ’
2.3 5.2 .
x ¥y x Yy '
X-y—-z=0, “ X+y—z=5,
6) \x+y—z=4, 6) s x-y+2=3,
xX+y+z=6. x-y-z=-1.
3]
Peumnte ypasHenue
— B HATYPAJBLHBIX UHCJIAX:
a) 2x+3y ="7; a) 3x+2y="17;
6) 4x® -y =11; 6) x*—4y*=5; -

— B IeJbIX YMCTAX:
B) (x+1)(y+2)=3; B) (x-2)(y-1)=5;
r) xy+x+y=1. ) xy—-x-y=2.

K-7. CUCTEMbI IMHEWHbIX YPABHEHWUM
C ABYMA NEPEMEHHbIMU

Bapvaunt A1 BapuaHrt A2

0

Penmnre cucremMbr ypapHeHmii:

2 {a+b=6, 2 a+b="1,
Sa-2b=9; : 5a-3b=11;

6) {x+2y:5) . 6) 2x—y=3y
x+3y="1. 3x-y=>5.

(2]

Ha 1 nnmamg 1 3 KYpTKR HO-
mmo 9 M TKaHYU, a Ha 2 IJa-
ma u 5 Kyprok — 16 m.
Cxonbko TKaHU Tpebyerca Ha
MOUINB IJIAIja B CKOJbKO —
Ha IIOMINB KypTKu?

13

2]

3a 1 6ynaxky u 4 6y6auxa 3a-
onaatuayu 68 kom., a 3a 2 6ya-
ki u 3 6ybnuka — 76 xom.
Haiigure meny Oyaku u UeHy
6ybnuKa.

IIpsimasn y = kx + b mpoxoaur depe3s
Touku A u B. Haiigure uncaa k u b
M 3aNMUINTe YPABHEHUE 3TOM IIPSIMOM,

€CcIHu

A(0; 2), B(3; -1).

o

A(2; -5), B(0; 1).

Haiigure 3Hauenus a u b, upu Koto-
PBIX peleHHeM CHCTEMBI YpaBHeHMH

apagerca mapa x =1,y =1:

ax +4y =6,
bx -3y =-2.

BapuwaHutr b1

o

3x + ay =5,
Tx - by = 6.

BapuaHrtr B2

Pemure cucTreMpbl ypaBHEHHIL:

{Za +3b =10,
a)

a-2b=-9;
‘6 2x -5y =9,
4x +2y = 6.

2]

2rupy u 3 raHTenu BeECHAT
47 xr, a 3 rupu TsKenee 6 ran-
renelt ma 18 kr. Cxoapko Be-
CUT THPA U CKOJIBKO — TraH-
Teas?

a+2b=25,
a)

3a—-b=28;

3x-2y =28,

6x+3y=9.

2]

4 6ioKkHOTA M 3 PYYKHM CTOAT
90 kom., a 3 6Jx0KHOTA AOPO-
ke 2 pydyexk Ha 25 xom. Haii-
ouTe I1eHy 6JOKHOTA H IEHY

PYYKH.
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©

I'pacdux auneiitnon GyHKUMH IPOXOTUT
yepes Touku A u B. 3anaiire sty
byaxmuio popmynoit, ecuu:

A(=5; 32) u B(3; -8).

o

Pasnocts KBagpaToB ABYX Ha-
TypaJIbHBIX yKcea paBHa 25, a
CyMMa 3TUX YHCeJ TOMKe DPaB-
Ha 25. Hafigure sty uyucia.

Bapuant B1

(1

A(4; -5) u B(-2; 19).

4

PasnocTs KBaApaToB ABYX Ha-
TYpaJabHBIX uMces paBHa 64, a
pPasHOCTbL CaMMX 4YHCeJl paBHA
2. Hatigure sT1 4yucia.

Bapumant B2

Pemrnre cucTeMBl ypaBHEHUIA:

) a-3b+2=0,
2a-4b+1=0;

{5(x+y)—7(x—y) =10,
4(x+y)+3(x—y) =51.

2]

Karep 3a 3 u mo Tewenuro u 5 u
TPOTUB  TeYeHNA  IIPOXOMUT
76 kM. Haiinure cxopocTs Tede-
HUA W COOCTBEHHYIO CKOPOCTB
Karepa, ecnu 3a 6 4 1o TeweHUIO
" KaTep IPOXOJUT CTOJBKO JKe,
CKOJIBKO 32 9 4 IPOTHUB TeUYeHNuA.

(3]

Tpadux auneinoil pyHKIHH IPOXOAUT

) 3a+Tb-8=0,
a
a+bb-4=0;

{2(2x—y)+3(2x+y)=32,
5(2x-y)-2(2x+y)=4.

2]

Karep 3a 3 4 mo revenuro u
5 94 1poTHB TeYeHHSA IIPOXO-
aur 92 kM. 3a 54 mno rede-
HUIO KaTep MpPOXOAHT Ha
10 kM OGoapmie, yeM 3a 6 u
nporuB TedeHus. Halfigure
cOGCTBEHHYIO CKOPOCTb KaTepa
U CKOPOCTh TeYeHHSs.

uepes Touku A u B. 3apaire ary
dbyurmo gopMyroi, ecau:

A(4; 2) u B(-4; 0).

4]

Pemure ypasnenue:

lt+y—2[+x*-2xy+ 17 =0.

A(2; -1) u B(-2; -3).

[x—y—- 38+ —4xy+ 4 =0.

K-8. TOOOBAA KOHTPOJIbHAA PABOTA

BapuwaHT A1

o

BapuaHnt A2

Y1npocTHTEe BHIpAKeHU:

a) 4x*(-2x%)%

6) (Bx - 1)3x + 1) + (Bx + 1)°.

(2]

a) 5x2(-3x%%
6) (2x — 1)? + (2x + 1)2x - 1).

Pasgoxure HAa MHOKHTETH:

a) 25a — ab?;
6) 3a> - 6a + 3.

(3]

Peunre ypaBHEHHIE:

X4 3x-5.

4]

OzHO MmOJIOTHO paspesaju Ha
5 paBHBIX uacTel, a Jpyroe,
anmHa  Koroporo Ha 10 M
fospiie, Ha 7 TAKHUX JKe dac-
Teil. KakoBa HOJIMHA KaxXJIOro
nosoTHa?

(5

a) b — 9¢;
6) 2a% + 12a + 18.

x+2

-4x=8.

4

Myxy paccoimann B 8 ofuHa-
KOBBIX IIO Becy I1AKeTOB, a ca-
xap — B 6 Takux oKe IaKeTos.
CKOJNIBKO BeCHT MYKa K CKOJIBKO
BECHT caxap, ecyM caxapa ObLIOo
Ha 10 Kr meHbIe?

ITocrpoiite rpadur byHKIMN

y=2x - 3.

y=3x-5.

Hajsinre KoopguHATHI TOYKHN Nepece-
Yyenns 3Toro rpadura ¢ NpAMON

y=-5x + 11.

BapuaHT B1

o

BapuaHTtr B2

yIIpOCTPITe BbIPDANKEHHNA:

a) 5xy(-2x%y)%;

a) 10x%y-(-3xy?)%
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6) (2y — 3 - (Bx + 22y - 3x).

(2]

6) (x + 4y)° — (4y — xXx + 4y).

Paznomure Ha MHOKUTEIN:

a) 4ab® - ap;
6) —9b ~ 667 — 3.

13

Pemtre ypasnenue:
b-x 4x-3 ‘

2 3

o

Paccrossue 10  peke Menay
nyHKkTamMu A u B Tyga n obpar-
HO KaTep NPOXOAUT 3a 8§ wacos.
Haiinure aro paccrosimme, ecym
cobCTBeHHasd CKOPOCTh Karepa
8 ¥M/4, a CKOpOCTL TedeHHS

2 KM/,
15

=4.

a) ab® - 9a°b;
6) —25a + 10a® — a®.

5x~4_x+2
4 3

o

Hapn BeimosnnenneM 3akaza yue-
HUK paboran 8 wacoB, a Macrtep
BHITIOJHUJI TAKOHM JKe 3aKa3 3a
6 uyacop. Ckospko jgeraseil co-
CTaBJIAET 3aKas3, ec/Ji MacTep u
yueHUK 3a 1 wac BMecTe H3ro-
ToBAAKOT 7 meTaneii? -

=2.

Iocrpotire rpadmr dyuxumun

y=3x-5.

y=4x - 17.

Haitnure KOOpIWHATHI TOUKM Nepece-
. 4eHMdA 3TOro rpaduxa ¢ IpAMON

y=x+ 82,

Bapuaur B1

1

BapuaHt B2

YnpocTure BRIpaKeHNA:

a) (2x"y)*-(~xy*)%;
B) (~x ~ Ty)’ - (x + TyNTy — x).

2]

a) (~x’y))-Bxy?)’;
6) (3x + ByXBy — 3x) + (-3x ~ Hy).

Paznomxmure Ha MHOXHTEIN:

a) 27a* - a5,
6) a’+ 2ab + b* - 9.

a) x* - 125x;
6) a® + 4ab + 4b°> - 9.

(3]

Pemmnre ypaBHeHHE:
x-2 3x+2 2
p— 2T - — x
5 6 3

o

B nepsuiit AeHb BeJIOCUIIEJUCT
npoexas Ha 30 kM Donpie, ueM
Bo BTOpoit. Kakoe paccrogHue
OH Ipoexas 3a ABa JHA, eClu
Ha Bech IYTh 3arpaveHo D Ya-
COB, IIpHYEM B NePBHII JeHb OH
exan co cxopocrbio 20 kM/4, a
BO BTOpO# — 15 xM/4.

0

x 2x-1 x-9

—+ -2= .

4 9 6

Jlogka mpouia Mo 03epy HA
9 kM Oosblile, 4eM IO Tede-
HUIO PEeKH, 3aTpaTHB Ha Bech

- myTe 9 wacoB. Kaxoe obuiee

paccTosiHMe [IPOLLIa JIOJKA,
ecIH ee CKOPOCTh IIO 03epy
6 KM/4, a CKODOCTH TedeHH
— 3 rM/1.

Iocrpoiire rpadnx ypasHeHns

2x - 3y =5.

4x + 3y = 1.

Haiinnte Ha rpaduke TOYKH, ¥y KOTO-
phix aGcnucca H OPAMHATA PABHBI NO

MO0,



FEEOMETPUA
(no ATtaHacsHy)

Havyansublie reomerpuueckue
CBeJIeHusd

C-1. MPAMASA U OTPE3OK. nyYy u yron’

BapumaHTt A1 BapumaHTt A2

1)

A B C D
Ha npsamoii ormeuens: Toukn 4, B, C, D.

a) Kaxne 3 ganHBIX TOYeK IPHHAXIEHKAT

orpe3xky BD? preaxy AC?
- 6) OrmerhTe
Ha orpe3ke AC Touxy E Ta- Ha orpesxke BD Touky F rTa-
Ky, uro E ¢ AB. Kyi0, yTo F ¢ BC.
B) IlpoBegure mpsamyio, Koropas
nepecexasna 0! orpes3ok AD, nepecexaya 0v1 orpesok AD,
HO He Ilepecexasa oTpe3ok AC. HO He IepeceKasia oTpe3oK BD.

12)

B
.A

0 C
Hanx yroa BOC u touka A, Jexamas B
ero BHyTpeHHeli 061acTu.
a) ITocTpoitre syu AK, Koropsni
nepecexaJys 6e1 ayuy OB, HO He nepecexas 61 ayu OC, HO He
nepecexas gy OC. nepecexas ayu OB.

X . .
3nech U B gajbHeHLIeM B 3aA84aX PacCMATPHBAIOTCS YIJBL ¢ IPaflycHOR Mepoit
He Gonbuie 180°.
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6) Hocrpoiitre ayu OD Tak, 4To0sl

yrost DOC 6b111 pa3BepHYTHIM. yroa DOB 6511 pasBepHYTHIM.
B) JIexuT ;u Touxka A BO BHyTpeHneil 001acTi
yriaa BOD? yraa COD?

(3]

Kaxxoag u3 Tpex NpAMBIX a, b, ¢
IepeceKaeTcs ¢ JByMA APYTHMM.
Moryr JIH 3TH IpAMBIE HMETH

MeHee TpexX TOYeK Irepecede- "fonee OFHOHK TOUKH Tepece-
HuA? yeHua?

OtrBer o6 BsICHHUTE.

BapuaHTt B1 BapuaHt B2

1

A B C D E
Ha npsmvoit ormeuenst rouxn A, B, C, D, E.

a) Kakue n3 JaHHBIX TOYEK
IpUHALIEKAT OTpe3Ky AD, HO TIpUHALNIEKAT oTpesKy BE, HO
He mpuHaANesKat orpesky CE? He rpuHagIexar orpesry AC?
6) Ormernre Touky K Tak, uro6nl
BBIMMOJTHANUCH YCIOBHA
K e AE, K ¢ BD, D e CK. K e AD, K ¢ BC, BeCK.
B) IIpoBenuTe HPAMYIO, KOTOpPAd
nepecexana GbI OTPE3KH
AD u CE. AC u BE.

(2]

A

C
o B

Jan yrox AOB u roura C, He jgexamas

B er0 BHYTPeHHeH 00JacTH.

a) Ioctpoiire nyu CD, koTopsIif ;
mepecexan Gut ayun OA u OB. e riepecexan 6u1 myun OA u OB.
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6) Iocrpoiite

passepryThIit yroa COKR. pasBepHyTHIH yroa FOC.
B) Kakue us rouex A, B, C nexar
BO BHYTPEeHHeH 00xacTH

yrana KOA? yraa AOF?

3]

Kakoe HauMeHbIICE YHCTO IPAMBIX
HYKHO IIPOBECTH HA ILIOCKOCTH,
UYTOOBI OHM MMeJIH

TPH TOYKHU nepecegenna? YeThIpe TOUKH IepeceyeHus?
OTBeT noOATBEPAUTE YEPTEIKOM.

BapuaHTt B1 BapuaHt B2

(1)

A B C D E F

Ha nmpamoit ormeuensr Touku 4, B, C,

D,E,F.

"a) Kakue u3 JaHHBIX TOYEK
npuHagnexar ayuy BE u orT- npuHaxnexar ayay EA u or-
pesry AD? pesky FC?

6) Touka X ymoBjieTBOpAeT YCAOBHAM
X eBF, X¢ AD, Fg(CX XeAE, Xe¢CF, A¢XD

M COBIAJAET C OJHOM M3 JAHHBIX TO-
uyek. C kakoit?

. B) IIpoBegure npamyro, nepece}cammym
orpesok BC, orpesok DE,
H Ha30BHTE BCE OTPE3KM ¢ KOHIAMU

B JaHHBIX TOYKaX, KOTOPbIE nepece-
KaloTes ¢ 3Toil IPAMOIL.

2]

A B

oK

Jyun OAA, OB u OC umerot ofuiee
nauajgo B toure O. Touxka K mexnur
Bo BHyTpeHHeil o6mactn yraa BOC.

a) Iocrpoiire Toury D, Takyro, ITO

M3 Hee MOKHO IIPOBECTH 1YY, uepes Hee MOMKHO TMPOBECTH
IlepeceKaroiuil Bce TPH AaH- IpsAMYIO, 'He IepeceKalolyio
HBIX JyYa B TpeX Da3JUYHBIX HY OAVH M3 AAHHBIX Jydeil.
TOYKAX.

6) IlocTpoiiTe pa3BepHYTHLH YTOJI
¢ BepmuHoil B Tourke O TaK, 9TO00BI
TOUKU A u B nexasn BHYTPU Touk B u C jexanu BHYTpU

3TOTO yrija. 3TOro yrJja.
B) Hazosure Bce HepasgepHyTHIe
VIJIBI, BO BHYTpeHHeH 061acTi KOTOPRIX
aexuT Toura K.

13)

Onpepeanre, MOTYT JIM YeThIPe pas-
JUYHBbIC MPAMbIe MMETb
TPH TOUKHY IIepeceveHus. IATH TOUEK IIepecedeHnd.

OTBeT’ MOATEEPANTE UePTEeHOM.

C-2. CPABHEHWE U UBMEPEHME
OTPE3KOB

BapuaHt A1 BapuaHTt A2
(1]

Ha orpesxe AC ormeuena Touxa B.
HN3BecrtHO, UTO
AC = 16 cm, AB = 11 cm. AC = 20 cm, BC = 13 cm.

a) Cpasuure xuuHbI oTpeskor AB u BC.

6) Haitiaure paccTosiuue oT TOYKM B
10 cepeaunst orpeska AC.

(2]

Ha npAamMoii 0TMeUYeHbI TOYKH M,N, K
TaK, YTO
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MN = 3 am, NK = 9 1m, MN =8 gm, NK = 6 awm,
MK = 6 gm. MK = 2 gm.

Kakas u3 Tpex Touek Jexur memay
ABYMSA IpYyrUMHK?

©

OtmersTe Ty YyacTh orpesxa AB, roe
MOKeT pacmojiaratseca Touka S, ecan
AS > BS. , AS < BS.

BapuaHtr B1 : BapunaHt B2

o

Ha orpeske AC ormeuena rouka B.
Hzsecrno, uro

AC = 21ecm, a AB Gouabiie AC = 28 cm, a AB wMeHbuIe
BC na 5 cm. BC B 3 pasa.
a) Haiimure nomunsr orpesxor AB u BC.

6) Haiinure pacecrosnue or Touku B
X0 cepeauHsl orpeska AC.

(2]

Ha npamoit ormeuensr touxu M, N, K

TaK, 4TO
MN =4 gm, MK = 9 gm. MN =7 am, NK = 5 gm.
Kaxoit mosker 6nITh gamHa Kakoit moxer 6w1me mnummHa
orpesxka NK? orpesxa MK?

Paccmorpure aBa caydasn.

(3

OrmersTe TY yacTh npamoii AB, rae
MOXKET pAacHoJIaraThCAa TOYKA S, ecan

AS > BS. AS < BS.

Bapuanrt B1 ‘ BapuaHt B2

o

Ha orpesxe AC ormMeuena Touxa B.
Hssecrno, uto

AB : AC = 2:7, a BC = 10 cm. BC : AC = 3:5, a AB = 4 cm.

a) Hajigure nmunst orpesxos AB u BC.

6) Hajijiure paccrossue oT TOUYKH B
1o cepexunnl orpesra AC.

(2]

Ha npsamoit otmeuensl Toukn M, N,
K, P rak, 4To
MN = 38 oM, NK =1 oM, MN = 2 oM, NK = 3 oM,
KP =4 gm. KP =5 oM.
Kaxoit MoskeT GBHITH AuHa orpeska MP?
PaccMoTpHTE BCe BO3MOKHEIE CIydaH.

(3]

Ha nanpoit npamoit AB yxaxure Bce
TOYKM S, YAOBJIETBOPAOIHE YCIOBUIO
AS = 3BS. BS = 3AS.

C-3. CPABHEHWE U NBMEPEHWE
yrnosB

BapumaHt A1 BapuaHur A2

(1

Jyu OB peaur yroax AOC Ha aBa yria.

a) Haiigure yrisl AOB u BOC, ecin ;
ZAOC =120°, a yron AOB B ZAOC =150°, a yron AOB B
3 pasa Goabuie yraa BOC. 4 pasa menbire yria BOC.

6) JIya OD — Ouccexrpuca yriaa AOC.

Haiinure yrox BOD.

N2/

Ky ,L
P

0 M
Ha pucynxe ZKOM =90°, OP —
Guccexrpuca yriaa LOM. .
Haiigure ZMOL , ecau Hafinure ZMOL, ecl
ZPOK = 70°. ZKOP =50°.
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13/

¥Yros, pasmpiii 120°, pasge-
JIeH TPeMs JIyYaMH Ha 9eThipe
paBHbIX yria. CKOJBKO YTJIOB,
pasabix  60°, npum  srom
obpasoBanocs?

Bapuvwautr B1

o

3]

¥ron, paBubiit 160°, pasge-
JIEH TpeMA JIYyYaMU Ha 4YeThIpe
paBHBIX yria. CKOJBKO VIVIOB,
paBepix 80°, mpm  s3TOM
obpasoBayoch?

BapuaHT B2

JIyu OB menur yron AOC na nBa yraa.
a) Hajigure yrast AOB u BOC, ecnu

ZBOC =80°, a yroxr AOC =B
3 pasa Goasine yriaa AOB.

ZBOC =60°, a yron AOB B
4 pasa meunbiie yriaa AOC.

6) Jlyu OD — Guccexrpnca yraa AOC.
Haiinure yroax BOD.

2]

o

p

K

N

Ha pucynxe xyu OK — 6uccexrpuea
yraa NOM, a xyu OP — 6uccexrpuca

yraa KOM.
Hattaure ZPON , ecnu
ZPOM =15°,

13

Yrox, paBubit 150°, pasge-
JIeH TyuaM{, UCXOAAITAMHY U3
BEpIIWHBI, HA NATh PABHBIX
yroB. CKOMBKO IPAMEIX YTJIOB
pu aroM o6pa3oBasiocs?

BapuaHTt B1

(1

Hamnure £POM , ecam
ZPON =175°.

13

Yron, paBHeii 150°, paszenen
JIy4aMU, HCXONAUIMMU U3 Bep-
IIMHBI, HA IIATh DABHBIX YIJIOB.
Cxonpko yrios, pasubIX 60°,
npu 3ToM o6pazosasiocs?

BapuaHTtr B2

IIpsimoii yroa pazgenen myuamm,
HMCXOAAIMMUMH K3 BePIUHHBI, HA TPH

Havwansrbie zeomempuieckue ceedenusn

pepaBHbix yraa. Haiiaure 3TH yIael,
ecan
~1 na 10° Gojbie CyMMBbl
/2%u £8,a L1+ £3=160°

12/ M
K N,
L

/2 ua 10° MeHBIIe CYMMBI
s1lu £3,a L1+ £2=060°

0 p
Ha pucynke ayu OM — Ouccexkrpuca
yriaa NOK, a myu OL — Guccexrpuca
yraa NOP.
Haitgure ZKOP, ecau Haiigure ZPOK , ecim
ZKOL =80°, LPOM =70°. /POM =55°, «LOK =65°.

(3]

Yepes TOUKY HA IUIOCKOCTH IPOBEXEHEI

TP HpAMBIE.
Kakoe HauMeHbIllee KOJIUUe-
CTBO OCTDHIX YIJIOB MOXKeT
pu aTOM 06pasoBaTHCHA?

Kaxoe HauOoabllee KOJHHE-
CTBO TYIEIX YIJIOB MOYKET IPH
sTom obpasosaTbea?

C-4. CMEXHbIE U BEPTUKATbHbBIE YIbl.
NEPNEHAUKYNAPHBLIE NPAMbIE

BapuaHTt A1 BapumaHT A2

(1

OoKH U3 CMEXXHbBIX YIJIOB
B 2 pasa GojbIne Opyroro. B 7 pa3 MeHbIIe JPyroro.

Haligure 3TH Yribl.

2]

Haiinure Bce HEPa3BepPHyThIe YIJIBI,
0Gpa3oBaHHbIe TIPH NEPeCceYeHnH ABYX

IPAMBIX, €CJIH

o
onuH M3 Hux pasen 29°. ofuH u8 Bux paseH 134°.
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(3]

Yrast AOB u BOC — cmesxHbIe.
Jdyu DO IlepneHIHKYIIsIpe K ayuy BO
u pemur yroa BOC na nBa yraa.

Haitnure ZCOD , ecau Haiigure ZAOB, ecaIn
ZAOB = 35°, Z2COD =500,

5
Bapvaunr B1 Bapumauwtr B2 '

(1

O,IIPIH H3 CMEXXHEIX YIJIOB

Ha 30° Goapre npyroro. Ha 50° MeHsIe Apyroro.

Haiizure atu yrasi.

12)

Haiinure Bce HepassepHyThIe Y,
o0pa3oBaHHbIe IPH IepeceyeHHH JABYX
NPAMBIX, €CIIH

CyMMa Tpex M3 HuX pasHa 307°. CyMMa ABYX M3 HUX paBHa 212°.

3]

¥rasr AOB u BOC — cmexcnnre. IIpa-
mas DO nepneHaMKyIsgpHa K IpAMOM
AC. Kaxoii Mo:xer GBITH BeImuMHA
yriaa DOB, ecau

ZAOB = 70°? ZBOC =100°?

Pacemorpure aBa caywas.

Bapunautr B1 Bapuaur B2

(L

HaﬂlII/ITe CMEKHBIe YIJAbl, eCIU

HX DpasHOCTh M HX CcyMMa HX DasHOCTh M MX CyMMa
OTHOCATCH Kak 2:9. OTHOCATCA Kak 5:18.

(2

Haiinure Bce mepaszsepuyThie YIJIBI,
00pasoBaHHble NIPH IepecedenH IBYX
NPAMBIX, €CJIH

OMVH U3 HUX Ha 60° Goublue OauH U3 HUX Ha 240° mMenbime
CYMMBI IBYX ADYTHX. CYMMBI BYX APYTHX.

(3]

Yepes TOUKY mepecedeHHs ABYX Hep-
MEeHAMKYJIAPHBIX NPSIMBIX NpOBeleHa
TpeThdA NpsaMad. Haitanrte cpeau 06-

pa30BaHHBIX YIJIOB
HaI/IMEHbI.HI/II./JI OCTDHBIH, €CJiX

HauboIBIIMN TYTOH, ecnu Hau- p .
HamMeHBIIME Tymoit paeH 115°.,

GompImuil ocTpeIit pased 70°.

C-5*. QONONHNTENbHLIE 3A0AYN
OB OTPE3KAX U YIMAX
(nomawHas camocToATenbHasA paboTta)

(1

‘Ompenenure HAauGOAbIIEE H HAM-
MeHbllIee UKCHO0 TOUeK IepecedeHusd
yeTHIpeX IONAPHO IIepeceKaro-

yeTpIpeX I[ONApHO IiepeceKa- I
HIuxcs Jyden.

IOIUXCS OTPE3KOB.

2]

Ha npamoit oTMeUeHbl TOUKH AunB
tak, utro AB = 6. YKaxuTe Ha JaH-
HOJ MPAMOIL PACHONOKEHHE TOUKM

(MI MHOMKECTBA touek) C, ynosie-
TBOPAIOIHX YCIOBHIO:

a) AC > CB; . a) AC < CB;
6) AC + CB = T; 6) AC + CB = 8;
B) AC - CB = 2; B) CB —AC = 4;
r) CB = 3AC. r) AC = 2CB.

3]

Ha mjocKocTH OTMe4YeHbl TOUKH
M, N, K Tak, 4ToO
MN = 10, NK = 6. - "MN =8, NK=T"1.
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Hajinure nauGoasmee u HaMMeHbUIee
paccroanusa Mexay roukamu M u K.

4]

Jokaxkure, uro
YTOJI, MOONONHAIIINIE MeHb-
UM U3 ABYX CMEMKHBIX YTJIOB
A0  OpPsMOTO, paBeH  II0-
AYPA3HOCTH 3TUX CMEyKHBIX

YTJI0B.
5

€CcIM o0 M 3 — CMeXKHBIe YTJIEI,
10 2|0t~ 90| = o .

Yepes Toury O mposexemnst TPH IIpAMEIE,

HUagecrno, uro ozun wus obpa-
30BAHHLIX IIPU 3TOM VIJIOB —
npamoti. Crossko erje obpaso-
BAJIOCh MPAMBIX YTJIOB C Bep-
IINHOM B Touke O?

6]

HBa paBHBIX yrma wuMmeroT
00IIyI0 BepuHIMHY, a GHCCeK-
TPUCA OJHOI'O M3 HUX SIBJISET-
CA  TPOAOTMIKEHUEeM OHCCeK-
TpUCEI npyroro. Jlokaskure,
YTO JAHHbIE YIJIBI — BepTH-
KaJlbHEIe.

Paccmorpure Tpoiikm Heco-
CeJHUX VIJIOB, CyMMa KOTO-
peix paBHa 180°. CKoOIBKO
TaKUX TpoeK o6pasoBasiocs?

6]

HBa yria umeror o6uyio, cro-
POHY, a OHMCCEeKTPHUCHI ITHX
VIJIOB B3aMMHO NEPUEHAUKY-
JApHHL. JlokaskuTe, uTO HaH-
HBIE YIJILI — CMeXKHBIe.

K-1. HAQAﬂbHHEFEOMETPMqECKME
CBEAEHMA

BapuaHf A1

(1

BapuaHTt A2

Ha orpeske AB ormeuens: Touxu C u D.

a) Haligure mumny OTpesKa
CD, ecin AB = 8,4 cm, AC =
= 2,1 ¢cM, BD = 1,3 cm.

a) Hafigure pauny OTpe3Ka
AC, eciiu AB = 9,2 ¢cm, BD =

=1,9 cm, CD = 6,3 cMm.

6) Kakxas ua TaHHBIX TOvYex IemmuT
MeXxRay Touxkavmu B u C?
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2]

M N

A B C
Ha pucyaxke BN — 0Ouccex- Ha pucynxe BM — Ouccek-
rpuca yraa MBC. TpHCca yurna ABN.
a) Haiigure LABM , ecau a) Haiigure <«NBC, ecan
ZMBN = 55°. £ZMBN = 65°.
6) Iloctpoiite yron ABK, Bep- 6) Ilocrpoitre yron CBK, Bep-
TUKaJIbHBIN ¢ yroiaom NBC, m TUKAJIBHBIA ¢ yraom ABM, u
HaflquTe ero rpaZyCcHy Mepy. ~ Haliiure ero rpafycHYIO Mepy.
B) Haiigure rpagycuyoo mepy . B) Hafigure rpaaycHyo mepy
yraa CBK. yrna ABK.

[3) (3]

VYron AOB, pasumii 135°, " Vron AOB, paBHBIH 120°, pas-

pasgenen gyuampt OC u OD Ha nmenen ayuamu OC, OD u OF na
TPU paBHBIX yria. CKOJILKO map YeThIpe PABHBIX YIJIA. Cxomﬂc?
TIePIEHAUKYIAPHBLIX Jy4dell 00- nap IepNeHAUKYJSAPHBIX Jyuei

u?
PasoBaJIOCh TP AeieHun? 06pa3oBaIOCh IPU AeJieH

BapuaHht B1 Bapuaur B2

(1

Ha orpesxe AB ormeuenst rouku C u D. ’
a) Hatigure aamEYy OTpe3Ka a) Haiigure nnnHy‘ OTpGSKE.
AD, eciu AC = 1,2 cm, BC = BD, ecin AC = 2,4 ¢cm, CB =
=5 cMm, BD = 3,8 cm. =1T7,6 cm, AD = 6 cm.

6) Kakas U3 JaHHBIX TOYEK JIEIKUT

mesxay Troukavu B u C?

(2

M N

A B C

Ha pucyuxke BN — Owuccex- Ha pucyuxe BM — Ouccex-
Tpuca yrana MBC. TpUCa yriaa ABNt
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B) Haitaure yrox mexny 6uc-

a) Haiinure ZNBC, ecau on
Ha 15° menbre yrna ABM.

6) Iloctpotire yron ABK, Bep-
THKaJbHBIL ¢ yroiom MBC, n
HalluTe ero rpafycHyIo Mepy.
B) Hajfinure rpagycuyio Mmepy
yrana NBK.

©

a) Hamigure ZABM , eciu OH

. Ha 15° Gosbie yriia NBC.

6) ITocrpoitre yron CBK, Bep-
TUKaNbHBIE ¢ yriom ABN, u
HaliiuTe ero rpalyCHyIo Mepy.

B) Halizute rpagycHyio mepy -

yrna MBK.

Yepe3 Touky O npoBegeHbI NPAMbIE
a,b,c,drak,uro a L b, ¢ L d.

Haiinure ocTpsiit yron Mmexay
IpAMBIMU @ U d, €CHHU TYIOH
YTOJ MeXJAY NPSAMBIMH b U ¢
pasen 110°.

BapuaHt B1

(1

Habfigure tynoii yrom Mexny
OpAMBIME @ U ¢, €CJIU OCTPHIH
yroa Mexnay npAMeIMH b u d
pasen 20°.

BapunaHnt B2

Ha orpeske AB ormeuenst Touku C u D.

a) Haitzure pnuay orpeska
CD, ecau AB = 11 ¢m, BC =
= 7,2 ¢cm, AD = 6,9 cMm.

a) Hafigure anmHY OTpe3Ka
CD, eciu AB = 10 cm, AD =
= 6,1 cm, BC = 7,7 cMm.

60) Kakaa U3 naHHBIX TOYEK JEKHT
mexay Troukavu B m C?

2]

M

N

A

Ha pucynxe BN - 0Ouccek-
Tpuca yrya MBC.

a) Hadigure <NBC, ecau
rpagycHble Mephl yrioB ABM
u NBC orHOCATCA Kak 8:5.

6) Iloctpoiire nyu BK — mpo-
poKesue Jgydya BM, wu
Ha30BUTe Bce obOpasoBaHHBIE
napbl BePTUKAJBHBIX YIJIOB.

B

C

Ha pucyuxke BM -~ O6uccek-
Tprca yrana ABN.

a) Hatiagure LABN, ecau
rpagycusie Mepnl yriaoB ABM
u NBC ornocarcs kak 11:14.
6) ITocrpoiite ayy BK - npo-
posxenue jgyia BN, u Haszo-
BUTe Bce o6pasoBaHHBIE IAPHI
BEPTHKAJBHBIX YIJIOB.

B) Hatigute yron mexay Buc-

‘cexTpucamu yriaos ABH u

MBN.

(3

cextpucamu yraoB CBE u
NBC.

Yepes Touxky O IpoBeeHbl NpAMEIE
a,b,c, drag,uro a L b, ¢ Ld.

Haiigure HaubGoapmmii U3
06pa3oBaHHBIX OCTPHIX YIJIOB,
ecqn Haubonpmuil ua obpa-
30BaHHBIX TYNBIX YIJIOB pa-

BeH 140°.

HalizuTe HauMeHBIIHWI U3
00pa3oBAHHBIX OCTPBLIX YIJIOB,
ec/in HamMeHBLIIMH mu3 o6pa-
30BaHHBIX TYNBIX YIJOB Dpa-

BeH 110°.
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TpeyroabHUKH

C-6. TPEYIOJIbHUK.
NEPBbLIN MPU3HAK PABEHCTBA
TPEYITONbHUKOB

Bapumant A1

o

BapumaHt A2

Tpeyroasunku ABC u MNK paBHEI.

HssectHo, uTO
AB = MN, BC = NK,
ZC =75°, MK = 4 cm. Haii-
mure ACn /K.

LA=/M, 4B=/N, BC =
=8 cm, LK = 32°. Haiiaure
NKn £C.

2] (2]
A D ¢
B
C B A D
Hawo: AO = OB, CO = OD. Hano: AB = AD,
ZBAC = /DAC.

Hoxasars: AAOD = ABOC.

13

A C

Tpeyronesuuxu ABC u A,B,C,
paBHBI (cM. pucyHoK). Toukn
M 1 M, — cepeAMHBI OTPE3KOB

Ioxasars: AABC = AADC.

Tpeyronsauku ABC u A,B,C,
paBHBI (cM. pucyHok). Touku
D u D, — cepeauHsl OTPE3KOB

AB u AB; coOTBeTCTBEHHO. AC m A,C, COOTBETCTBEHHO.
Hoxraxxure, uro CM = C;M,. Hoxaxwure, uro BD = B,D,.

Bapunaunrt B1 Bapunautr B2

(1

Tpeyroasmukun ABC u MNK pasHbI.

HN3BecTHO, UTO )
LA =N, Z/B=/K,/C < ZB. AC = MN, BC = KN, AB>AC.
Cpasuure orpesk MK u MN.

Cpasuure yrast M u K.
(2 12

B | >ﬁB ,_C

7

L

A A DV{

Tlaro: AC = DC, /1= /2. Jano: AD = BC, /1= /2.
Iokasats: AABC = ADBC. Hoxrazars: AADB = ACBD.

B C
D
Ha pucynke AAOD = ACOB.
Hoxamure, uro AB = CD.

A
Ha pucyaxke AAOB = ACOD.
Hoxraxure, uro AD = BC.

BapuaHnt B1 Bapuanr B2

(1

Tpeyroasunku ABC u MNK pasnbL
HN3secTHO, 4TO

AB = NK, BC>MN, AC<MK. /B=/M, LA> /K, £C < /N.

Hadigute B  TpeyroiabHuKe Haiijure B  TpPEYrOJbHAKE

MNK yrou, paBHbIi yroy B. ABC cTopoHy, DABHYIO CTO-
pore MN. '
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A D
Hano: AC = BD, /CAD= ZBDA.
" Ioxasars: AABD = ADCA.

3]

Ha pucynxe AABC = ACDA.
Jokaxure paBeHCTBO Tpe-
yroasHuKOB ABD u CDB.

2]

Hano: AB = BC, AD = CE.
Horazats: AABE = ACBD.

Ha pucynxe AABD = ACDB.
Ioxaxkure paBEHCTBO Tpe-
yroasunkoB ABC u CDA.

C-7. MEAUAHA, BUCCEKTPUCA
N BbICOTA TPEYIOJIbHUKA.
CBOWUCTBO PABHOBEAPEHHOIO
TPEYTOJIbHUKA

BapumwaHnt A1

o

Ilepumerp paBHOOEADPEHHOTO
TpeyronbHuKa paBed 34 cM.
Haiingure cTOPOHBI TPEeyTrOJILHU-
Ka, ecJIH ero OCHOBaHMe Ha 2 cM
MeHbIlle OOKOBOI CTOPOHHI.

(2

BapuaHt A2

o

Ilepumerp paBHOGEIPEHHOTO
TPeyroJbHUKA paseH 28 cM.
Haiinure cTOPOHEBI TpPeyTOJBHMI-
Ka, eCJTM ero OCHOBaHMe Ha 4 ¢M
6osbirie 6OKOBOIH CTOPOHEL.

Tpeyzonsnuru
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B paBHOGeApEeHHOM TDPEYIoOJib-
Huxe ABC c¢ ocHoBanuem AC
Ha meauade BD BrifpaHa Tod-
ka M. Hoxaxkutre paBeHCTBO
TpeyroiabHUKOB ABM u CBM.

13

B tpeyroapuuke MNK MN =
= NK. Touku A, B u C -
cepeauue cropor MK, MN u
NK coorBercTBeHHo. Jloka-
sKure, uro LMAB = Z/KAC.

BapuwaHTt b1

o

B paBHOOEIPEHHOM Tpe-
yrojbauKe ABC K OCHOBAHHIO
AC mposefmena OucceKTpHCa
BD, pasuas 7 cm. Hatigure
nepumerp Tpeyronasuuka ABC,
€CcJId IIeprMeTpP TPeyroJbHuKa
ABD pager 18 cwm.

(2

B paBHOOeIPEHHOM Tpe-
yronbauke ABC ¢ OCHOBaHU-
em AC Ha TIPOJOJIKEHHUH BBI-
corsi BM BriOpana Touxka D.
Hokaxure, 4TO TPEYroJbHUK
ADC —~ paBHOGEepPEHHEIH.

13

B rpeyronbunke MNK Ha
paBHBIX cTopoHax MN m NK

B paBHOGEIPEHHOM TPEYIroJb-
Huke ABC c ocuoBanumem AC
Ha Beicore BD BrIGpana TOY-
ka M. Jloxaxute paBEeHCTBO
TpeyronbHUKOB AMD u CMD.

13

B tpeyronmsauke MNK MN =
= NK. Toukn A, B u C —
cepenuHbsl cropod MK, MN u
NK coorBercrBenHo. [oxka-
xuTe, utro LMBA = Z/KCA.

Bapunanur 62

o

B paBHOGEIPEHHOM Tpe-
yrojapHuKe ABC K OCHOBaHUIO
AC mposegena BwicoTa BD,
paBHas 8 cm. Haiigure mepu-
MeTp Tpeyroasunka BDC,
€CJI NMePUMETD TPEYroJbLHUKA
ABC pasen 38 cm.

M

B paBHOOEIPEHHOM Tpe-
yroabHuke ADC ¢ OCHOBaHU-
em AC Ha IPOJOJKEHUM Me-
aunansl DM Brifpana ToYKa
B. Jloxaxxure, 4To TPEyroib-
Huxk ABC — paBHOOenpeHHBIN.

(3]

B Tpeyronbruxke MNK Ha
paBHEBIX cTOopoHax MN n NK
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Te JAUHLI oTpe3xoB AB u BC, MB u BN, ecnu MN = 6 cm,

BeIOpaHbl TOUKHM A M B coor-
BETCTBEHHO TaK, uTo MA = KB.
Haiigure pauuy orpeska KA,
ecan MB = 3 cMm.

Bapunaut B1

o

B paBHOGeIpeHHOM Tpe-
yronsauke ABC ¢ ocHOBaHHU-
eM AC K 6oxoBoil cTopoHe AB
npoBeneHa mexuana CD, pas-
Hag 13 cm. Ilepumerp Tpe-
yroasauka DBC Goibile me-
puMeTpa TpeyroabHuUKa ADC
Ha 19 cm. Hadizure croponbl
TpeyroapEnKa ABC, ecam ero
nepumerp pased 53 cM.

2

BeI6paubl Touku A u B cooT-
BETCTBEHHO Tak, uTo NA = NB.
Haiigure qauny orpeska MB,
eciu KA= T cm. .

BapuaHt B2

o

B paBHOGEAPEHHOM Tpe-
yronpHuke ABC ¢ ocHOBaHH-
em AC K 6oxoBoit cropone BC
npoBeneHa mexuana AD, pas-
nasi 13 cm. Hafiqure cTOpoHSI
tpeyroabHuka ABC, eciau
IepUMeTPEl  TPEeYrOoJILHUKOB
ABD n ADC pasuer 49 cm u
30 cM cOOTBETCTBEHHO.

B paBHOOGEDEHHOM TPEYTOJLHHKE
ABC ¢ ocHosannem AC MeamnaHbI
AA, x CC, nepecerarorca B Touxe O.
Haiinure cpequ o6pazoBaBmuxesa
TPEYrOJbHUKOB [IBa PaBHBIX Tpe-

YIOJNLHMKA
¢ obuum yruiom B

¢ obigeit croporoit AC

H JOKAXHUTE MX PABEHCTBO.

e

A

Ha npopomxéHNE OCHOBaHUA
MN paBaoGeipeHHOTO Tpe-
yronsuuka MBN Boibpansl
Touku A ¥ B Tak, 4ro AN =
= MC (cm. pucysHor). Hatigu-

M N

C

Ha ocuosanun AC pasuobGex-
penHoro TpeyroabHuka ABC
BeIOpaHbl Touku M n N Tak,
utro AN = MC (cM. PUCYHOKR).
Hajinure gJanHBI OTPE3KOB

ecin AC = 14 cm, Ppe=

= 42 ¢cMm.

Poen= 22 cM.

C-8. BTOPOU U TPETUN NPU3HAKM
PABEHCTBA TPEYIOJIbHUKOB

BapuaHTt A1

o

B ’ C

A D
Hano: AO. = DO, LA = £ZD.
Hoxasars: AAOB = ADOC.

(2]

A

D

Hano: AB = AD, CB = CD.
Hokazare: £B = /D.

K)

JoKaknTe NPU3HAK DABEHCT-
Ba  paBHOGEAPEHHBIX  Tpe-
YrOJBHUKOB II0 OCHOBAHHUIO U
YIJIy IIPY OCHOBAHHUH.

BapunaHTt A2

o

B

D
A C

Harmo: BD - Ouccekrpuca
LABC, ZADB = £CDB.
Hoxkasats: AABD = ACBD.

2]

A

C

Hano: AB = AD, CB = CD.
Hoxrasars: £B = /D.

3]

HoraxuTe NPU3HAK PABEHCT-
BA DPaBHODENDEHHBIX TPEYyro-
JBHUKOB IO OCHOBAHHID U
60KO0BOM cTOpOHE.
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BapuaHTt B1

o

B C

0
AX)1 oD

Hano: AO = DO, /1= /2.
Hokasars: AAOB = ADOC.

(2]

A D
Hano: AD = BC, AB = CD.
Hoxrasare: ZA = £C.

13

JOKaXuTe NPU3HAK pPaBEHCT-
BA TPEYTOJBHUKOB II0 BHICOTE
Y JBYM YIJIaM, Ha KOTODbIE OHA
IeJUT Yyroj TPeYIroJbHUKA.

BapunwaHt B1

Hano: AB = BC, /1 = /2.
Hoxkasats: AE = CD.

BapuaHht B2

D
Hano: AB 1l a, DC 1 b,

BO = OC.
Hoxkazsatrs: AAOB = ADOC.

(2

B C

A D
Hauo: AD = BC, AB = CD.
Hokazars: /B = £D.

3]

JloxaxkuTe mpmM3HAK paBeHCT-
Ba TPEYroJbHUKOB HO JBYM
CTODOHAM ¥ MeJAuaHe, IIPOBe-
IeHHOHM K OMHOHM M3 HHX.

Bapuaunt B2

o

B C

A D
Hano: L1 = /2, £3 = /4.
Hoxrasars: £B = /C.

2]

A D
Hano: AC = BD, AB=CD. -
Hoxkazars: /B = £C.

(3]

A D
Hawo: AC = BD, AB = CD.
Horazath: LA = £D.

Henoanayst AONOTHUTEBHBIE
TOCTPOEHN S, JOKAKHTE
IPU3HAK PABEHCTBA TPEYrOJbHUKOB

II0 ABYM CTOPOHAM U MeJHa-
He, HCXONAIIUM Hu3 OIHOH
BePILVHEL.

o MeAuaHe ¥ ABYM yrJjaM,
Ha KOTOpBIE OHA JEJUT YToJ
TPEyroJIbHUKA.

C-9. OKPYXHOCTb.
NPOCTEUWWE 3A0AYU
HA MNOCTPOEHUE

Bapuanrt A1

(1

BapuaHt A2

Touxnu A, B, C, D agexar Ha
OKPYKHOCTH ¢ IieHTpoM B Touke O.

Jokaxkure, 4TO eCau

LAOB = /COD, 10 AB =CD.

2]

Hau orpesoxk AB. Iloctpoiire
ero cepeaguny — touky C. Ha
ayue AB moCTpoWTe OTpPE30K
CD, pasuniii AB.

AC = BD, 10 LAOC = £BOD.

2]

Hau octpeii yron ABC. Ilo-
crpoiiTe ero OucceKTpucy -—
ayay BM. TIlocrpoiite yroxn
MBN, pasgbiii yrauy ABC.
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3]

Han orpesox AB. Ilocrpoiire
OKPYXXHOCTE paauyca AB
TaKyI0, 4ToOBI TOYKM A U B
JeXKanu  Ha  OKDYIKHOCTH.
ITocrpoiire xopay AC, mep-
OeHJUKYIAPHYIO K Xopae AB.

BapunaHt B1

o

13/

Hau orpesok AB u jexxaias
Ha HeMm Toura C. Ilocrpoiite
OKDYXXHOCTL € JUAMETPOM
AB. TlocTpoiite xopay »aro#
OKPYXHOCTH,  HPOXOJAIIYIO
yepe3d Touky C HM NepHeHAu-
KYJAPHYIO K AB.

Bapuaur 52

Otpeszok AD — guamMeTp OKPY:KHOCTH
¢ HenTpoM B Touke 0. Ha oxpyxuo-
cTH oTMeueHsI TOUKH B u C tak, uro
xopast AB, BC u CD pasHsI.

Haitigure senmunny yraa AOC.

2]

Jan  npousBosbHBI  Tpe-
yronsHHK ABC. Ilocrpoiite
ero meguany BM. IlocrpoiiTe
fuccexrpucy yraa BMC.

13

Hana npamas a u touka M,
He -jexxamas Ha Hel. ITo-
CTpoHTE NpPAMYIO, IIPOXOJA-
niyoo depes TouKy M u Iep-
NeHIUKYJIAPHYIO K OpAMOH a.
TlocrpoiiTe  OKDYMKHOCTH C
LIEHTpOM B TOUKe M, HMelo-
LIYyI0 ¢ OpsAMOH a oJHY 00-
1I{y1I0 TOUYKY. )

Bapumant B1.

o

Haiigure Benrunny yria BOD.

2]

Jlan  TpPOUSBOJBHEIR  Tpe-

yroasauk ABC. IlocrpoiiTe ero -

6uccextpucy BM. Ilocrpoiite
cepeauny orpeska BM.

3]

Han orpeszox AB. Ilocrpoiite
OpAMYI0 @, NePHeHANKYIIAD-
HYI0 K JAHHOMY OTpPe3Ky U
NPOXOMSIYIO Uepe3 ero cepe-
auny. HocTpoiiTe OKpysKHOCTH
paguyca 0,5AB ¢ IeHTpPOM Ha
npsMoil @, MMEIOUIYI0 ¢ OTpes-
KoM AB oJHY ODIIYIO TOYKY.

BapuaHt B2

Touka A JeRUT HA OKPYKHOCTH C
neHTpoM B Touke O. AB u AC — pas-

HBbIE XOPABI OKPYxKHOCTH, AD — ee

apuameTp. Jlokaxure, 4TO

DA — 6uccexrpuca yria BDC.

2]

B rpeyronsruke ABC yron B —
rynoit. IlocTpoliTe OTpE3OK
AH — BBICOTY TpPeyrOJbHUKA
ABC, u orpesok AM - Guc-
cexTpucy Tpeyroiasunka ABH.

13

Hana npsamMas a u Touky M u
N raxue, uto M ea, N ¢a.

IocTpoiite mHa nupaAMOH a
Tourky K, paBHOYJAJIE€HHYIO OT
Troyuex M u N. Ilocrpoiite
OKDY?KHOCTh,  IPOXOAAINYIO
yepes Touku M, K u N.

AD — 6uccexrpuca yria BAC.

2]

B tpeyroasaure ABC yroua C —
Tynoi. IlocTpoiiTe OTPe3OK
AM — mMenuaHV TPEYTOJIBHUKA
ABC, u orpe3ok AH — BBICOTY
Tpeyroaruuka ACM.

3]

Han  HepasBepHYTHIl  yrou
MNEK n npsaMada a, repeceka-
JOIIAs ero CTOPOHBbI (Toukm M
u K He mexar Ha UpAMOH a).
ITocTpoiire Ha OpsMOH @ TOUKY
O rrmakyw, uro LMNO =
= /ONK. Tlocrpoiite OKpy-
HOCTB, ITPOXOAAIIYIO Uepe3 Tod-
ku M, K uO.

K-2. TPEYTOIbHUKHU

BapuaHT A1

(1

A

Ha ganmoM pucyHKe Tpe-
yroasauk ABC - paBHOOen-
peHHEII ¢ ocHoBaBmeM AC,
ZABD = ZCBE.

~

BapuwaHt A2

D E

C

Ha pganwHOoM DpHCYHKe Tpe-
yronsauk ABC - pasHOGej-
pennbiii ¢ ocuoBanmeMm AC,
AD = CE.
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a) Hoxasxure, 4TO TpEeyromab-
muk DBE - paBHobGenpes-
HBIH.

6) Hamgure <JZADB, ecnn
ZBED = 70°,

2]

Jan oTpesok u HepasBepHY-
TeIH yroua. IlocrpoiiTe Touky,
JIeXKaImyo Ha OGucceKTpuce
JaHHOTO VIJIa M YAAJEHHYIO
OT BepIIMHLI yIJja Ha pac-
CTOfAHWe, pPaBHOE HAJHHE HaH-
HOTO OTPEe3Ka.

3]

B oxpyxuocTu ¢ ueutrpom O
npoBeseHa xopaa AB. OC -
Paguyc OKPYMKHOCTH, mep-
neHAuKynaApEbil Kk AB. Io-
Ka)kuTe paBeHCTBO xopa AC u
BC.

BapunaHt B1

o

AT

Ha pammom pucymnxe Tpe-
yroasHUK DBE — paBHoGen-
PeHHBII ¢ ocuoBanueMm DE,
ZABE = /DBC.

a) HoxaknuTe, 4TO TpPEyroab- -

HuUK ABC - paBHOOeApeHHEIN.

a) Hoxaxure, 4TO TpPEyroas-
Huk DBE - paBHOOenpeH-
HBI1.

6) Haiigure <BDE, ecan
ZBEC = 115°.

2]

Iau orpesox u mnpamas. Ilo-
CTpOUTE IPAMYIO, NEepHeH[IHU-
KyJApHYIO K JaHHOM, U OT-
MeTbTe€ Ha Hell TOYKH, yHa-
JIeHHBIE OT TOYKH Ilepecede-
HUSA TPAMBIX HA pacCTOSHHUE,
paBHOE [JIMHE JAaHHOTO OT-
peska.

3]

B oxpysxkuocTd ¢ 1edTpom O
nposefeHa xopza AB. OC —
pagmyc OKDPYsKHOCTH, IIep-
nenguryaspasiii ¥ AB. Ho-
rKaxxure, uyro jayu CO — 6Guc-
cekrpuca yria ACB.

Bapumaunr B2

E

C

Ha pgamHOM pucyHKe Tpe-
yronsuuk DBE —~ pasHoOejn-
peHHBIN ¢ ocHoBanuem DE,
AE = DC.

a) Jloxa>kure, YTO TPEYTOJb-
HuK ABC — paBHOGeApeHHBII.

6) Haisinutre «£BDE, ecnu
cymma yriaos BDA u BEC

pasua 230°.

(2]

IODan orpesox AC. Ilocrpoiire
ero cepeauHy — TOuykKy D.
Ilocrpoitre Toury B Takyio,
uyTo0bl OTpe3oK BD 06wl pa-
BeH oTpesky AC u sBuanca
OucceKTpUCOt paBHOOeApEH-
Horo rpeyroabHuxa ABC.

3]

Hoxaxure, 4TO ecau B Tpe-
yroJpHUKE OBa yIJia PaBHEL,
TO GHCCEKTPHCH ITUX VYIJIOB
TaK)X€ pPaBHEL. ‘

Bapuwaut B1

(1

A
Ha pgamHOM pHCYHKE BBICOTA
rpeyronsunka ABC asaderca
MeIHaHOH TPEYTONbHUKA
DBE, AD = CE.
a) Joxasxure, YTO TPEYroJb-
Hux ABC — paBHOOeJpeHHEIMH.
6) Haitgure Z1, ecan
L2+ £33 - £4 =30°.

6) Haiigure <BEC, ecau
cymMma yrioB BDE un BED
paBHa 140°. '

2]

HdaH Hepas3BepHYTBHIH yIroJ c
Beprnuno#t B. IlocTpoiite ero
6uccekTpucy. Bribepute Ha
fGuccexTpuce yraa TodKy D u
MOCTPOMTEe HA CTOPOHAX yIJa
Toukun A u C Takue, UTOOBI
orpesox BD 6wl1 MeZmaHOM
paBHOOEPEHHOTO  TDEYroJb-
unxa ABC.

(3]

HoxakuTe, YTO €CIU B Tpe-
YroNbHUKE ABE CTOPOHLI paB-
HBI, TO MeAMAHBLI, [IPOBEJeH-
HbIe K OTUM CTOPOHAM, TaKiKe
PaBHBI.

Bapuaunr B2

D E

C

Ha pnanHoM pMCYHKe BEICOTA
Tpeyronsauka ABC aBisercs
GHCCEeKTPUCOH TPEYroJbHUKA
DBE, #ABD = /CBE.

a) Jloka)xkure, 4TO TPEyrosib-
HUK ABC — paBHOGeApeHHBIH.
6) Haitgure 22, ecan
L1+ £4 — £3 =165°.
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12/

HJan yrox AOB u Touka C BHYTpH

Hero. ITocTpoiiTe npamyio, koropas

NPOXOAUT Yepe3 TOUKY C
u nepecerkaer gyuu OA u OB u orcekaer Ha Jayuax OA u
I10J, PABHBIMM yIJIaMH. OB paBHble OTPe3KH.

(3

J/IBe OKPYKHOCTM C PABHBIMM PaTMy-
CaMH IePeceKaloTCHd B ABYX TOUKaX.

Hoxarxkure, uro wux obmas Hokaxkure, 9YTO OTPE30OK, COEe-
X0OpJa NepHeHANKYJAPHA K IVHAIOIIUN IIEHTPBI OKPYK-
OTPEe3KY, COeJUHAIONIEMY LIEHT- HOCTeH, JeJuT MOmOJaM WMX

DPhI OKPY2KHOCTEH. ofmyo xopay.
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‘IMapanalxeabHble NpPAMBIE

C-10. NTPU3HAKHN NAPANNENBHOCTH
NMPAMbIX. AKCUOMA NAPAJINENbHbLIX
NPAMbIX U EE CITEACTBUA

BapuaHt A1 BapumaHt A2
1 1
2 L ‘ a\\wT
b ﬁﬁy// b ;>\
Ilo paHHBIM pUCYHEKA JOKAXKHUTE, UTO a“b .

1 2) (2]

B C B C

A D A D
Ilano: AO = CO, BO = DO. Iano: AD = BC, AB = CD.
orazaTsb: A_D”BC. Hoxrazarsb: AD"BC.

13)

B
A D C
Yepes Trouku A u C mposeju- Yepes touku C u D npoBenu-
Te NpAMBIE 4@ W ¢, NOapan- Te mHpAMBle ¢ U d, mapai-
nensHsle BD. Bepro nu, 4rto nenbHbie AB. Bepro Jsm, uTo

a” ¢ ? OrBer 00BACHUTE. c” d ?0TBeT 00BACHUTE.

5 CamocT. it KonTp. anrebpa v reometpus 7 knace

BapuaHTt B1

o
a 1/2 o
b 3

Hano: A-./2=20°, /3=80°.

BapuaHrt b2

(1)
- 1
b
3

Hano: £1=120°, /3=2.-./2.

Iapannensusr mu npsaveie a u b?

F E

A C
Haso: AD = BE, /A =/E,
FE = AC.
Hoxkasars: FD”BC.

13

Touka D ~ cepeguHa CTOPOHBI
AB rtpeyronsuuxka ABC. Ye-
pe3 Toukn B m D npoBegeHbl
npameie b u d, mapaiesb-
uele AC. Ilepecekarorca mm
npamsie b 1 d? OreeT o6bAC-

o

' HuTe.

BapuaHt B1

Hano: AC = BC, £1=/2.

B E
. A D C F
Hawo: AD = CF, /ZC=/F,
FE = CB.

Hoxasars: AB” DE.

(3]

Touxka K — cepeamnHa CTOPOHBI
BC Tpeyronsauka ABC. Ye-
pe3 Toukr C m K mpoBeneHBI
IpsAMble ¢ ¥ k, HapajiieibHbIe
AB. Ilepeceratorcsi nu mps-
meie ¢ u k? OrBer o6bacuuTe.

BapumaHTt B2

Hano: AC = BC, /1=/2.

IapanrenabHsl au npsvere a ¥ b?
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2] 2]

p)
o]

B D E
A E A D
Hano: AB = BD, CD = DE, c
AE = AC. :
Ilano: AB = BC, AD = DC,

Tlokasars: BD|AE.
BE = ED.

Hokaaarp: BC" DE.
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2]

B Tpeyronsuuke ABC 4B =
= 90°. Yepes Bepruuny C mpo-
BeJleHa IIpAMas, KOTOpasA Ia-
pajuiesnibHa cTtopoHe AB nu
obpasyer ¢ AC yrom 36°.
Haitgure yraer A u C.

13)

12

B rpeyronpuuxe ABC 4B =
= 90°, Yepes Bepuiuay B mpo-
BefleHa INpAMasi, KoTopasd ma-
paitensHa cropoHe AC wu
obpasyer ¢ AB yroa 48°.
Haiiqure yrasr A u C.

(3]

(3]

AB u AC — paBHBIE XODPABI
oKpyskHOCTH ¢ IeHTpoM O.
IposeauTe uepes Touku O H
A npamble, mapananensasie BC.

13)

AB u AC ~ paBHBIE B3aUMHO
NMepIeHAUKYIAPHbBIE  XODABL
oxpyskuocTu. I[IpoBegure dUe-
pes Touxku B u C mnpsambsle,

N
‘A / 1275 78°
N\ [106° V4 \

ITo maHHBIM pHCYHKA HAWAUTE YroJ X.

Kakue yrael o6pasyior aTu napaJsesbHble guamerpy AD.
npamMeie ¢ xpamerpom AD? Kakwme yraer obpasyior aTH
NIpAMBIE ¢ JAHHBIMY XOpAaMu?

C-11. CBOUCTBA NAPANNENbHbIX
NPAMbBIX

BapuaHTt A2

Bapuant A1
0 (1)
a 1/ \
1
b_ / \
/3 3N\

Hauo: a||b, £1=47°.
Hatiru: £2, £3.

Hano: al|b, £1=132°.
Hairu: 22, Z3.

BapumaHt B1

o

a 1/
b 2Z
/

Hawno: a|b, L1+ 22 =250°,
Hagiru: £3.

12)

Hau yrox ABC, paBubIil 82°,
Yepes Touxy D, Jexxalryio Ha
ero OucceKkTpuce, IIpPOBejeHA
npAaMas, napajieNdbHas Ips-
Mol BC u 1mepecekamaa
cropony AB B Touke E. Haii-
JUTEe  YIJIBl  TPEeYTrOJbHUKA
BDE.

BapuaHTt B2

(1

N
.\
\2

Hano: a|b, £1+ 22 =86°.
Haiirm: £3.

2]

Yepea Toury D, nexxaniyio Ha
6uccexktpuce BM Hepassep-
nyroro yria ABC, nmpoBemeHa
mpAMasg, IapajyieNbHas Ops-
Mo AB u Tepecekamomas
croporny BC B Touke E. Haii-
auTe  YIVIBI  TPeyroJIbHUKA
BDE, ecoin Z/MBE =64°.
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©
N e

156°\<130°
X

V4D

(3]
~ Ar

160°
x

/139°

Ilo gaHHBIM PUCYHKA HalauTe yrox x.

BapunaHTt B1

(1)
« 1f

72
b
V4
Mamo: al|b, L1+/2+43=

= 290°.
¢ Hatitu: A1, £2, £3.

2]

BryTpu HepasBepHYTOro yIJjia
ABC upoBeleHBI Iapajiielb-
uple ayuu AD u CE. Haiigure
ZABC, ecmu «DAB=132°,

/BCE =118°,

~ 106°

BaDMVaHT B2

1)

a \1

b 2

N

Hamo: allb, £1+4£2-43=

= 145°.
Hatitu: £1, £2, Z3.

2]

Bue HepasBepHYTOTO yIJia
ABC mnpoBeNeHELI IapaJjeib-
uele ayuau AD u CE. Haitpute
ZABC, ecan /DAB=68°,

£LBCE =42°.

140° x
50¢

40°

N

Mo paHHBIM PHMCYHKA HaHguTe yroJ X.

K-3. MAPANNENBHBbIE
NMPAMbBIE

BapuwaHt A1

7 2\
3 4

! \
Ha pamsoMm pucyare /1=
= 82°, £2=119°, £3=82°.
a) Hadigure 4.
6) CKOJBKO VYIJIOB, PABHBIX

Z4 , u3o0paKeHO Ha PHUCYH-
ke? OTMeTbTE 3TH YIJIBL.

2]

W3 touex A um B, jexamux
Ha OAHOI M3 CTOPOH AaHHOTO
0CTPOro  yrja, IIpOBeJeHbI
neprneHaukyaapsl AC u BD
KO BTOpPO¥ CTOpOHE yrJia.

a) JlokacuTe, 4TO AC" BD.

6) Ha#igure LABD, ecnu
ZCAB =125°.

3]

Bapuaut A2

o

Ha pamsoM pucyske /1=
=112°, £2=68° £3=63°.
a) Haiigure Z4 .

6) CKoMbKO YIJOB, DPaBHEIX
Z4, usobpaxeHO Ha DPHUCYH-
ke? OTrMeTbTe 9TH YIJIBI.

2]

W3 touex C u D, nexauiux
Ha OJHOIl U3 CTOPOH JAHHOTO
OCTPOTO  yIJIa, IIPOBeAeHEl
MepueHANKYIAAPBl K  9TOH
CcTOpPOHEe, IlepeceKalllne BTO-
PYIO CTOPOHY yrja B TOUKax
A u B coOTBETCTBEHHO.

a) Toxaxure, aro AC|BD.
6) Haiigure ZLCAB, ecan
ZABD =55°,

Ha croponax AB u BC
Tpeyroasuuka ABC oTMeueHBI
Touku D n E cooTBEeTCTBEHHO.

Jokaxure, 410

ecim /BDE = /BAC, To
ZBED = Z/BCA .

ecnn /BED =/BCA, To
ZBDE = £ZBAC.
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BapuaHT B1

(1) o/ B

1
/A C

Ha pamsom pucyske OC -
fucceKkTpUca yrnma  AOB,
/1=128°, £2=52°.

a) Dokamxure, aro AQ = AC.
6) Haitnure ZACO .

(2]

Ilar yron ABC, paBHbIH 52°,
Yepes Touku A u B mpoBeje-
upl npamule AD n BE, nep-
HeHAUKYIApHEE K HpAMOHN
BC (touku A u K nesxar mo
ozny cropony ot BC).

a) Haiigure ZBAD.

6) Haiigure /BKA, ecan
£LBAK = 40°,

3]

Orpeskn MN u KP mnepece-
katorcss B Touke O Tak, HTO

MO = NO u KN|MP. Jo-
KaKure, 4TO KM|NP.

BapuaHt B1

o

Z
4

=y

7 N3
Ha paumsom pucyke Zl=
=130°, £2=172°, /3=50°
Haitaure £4.

BapunaHt B2

Ha pamnom pucyaxke OC -
6uccexrpuca yraa  AOB,
/1=128°, £2=52°.

a) oxaxure, uro AO = AC.
6) Haitgure LACO .

12)

Han yron ABC, paBHbIH 115°.
Yepes Touxu A u B mposefe-
msl npamele AD m BE, nep-
NeHAUKYTAPHBIE K IPAMOM
BC (touxkm A u K nexar 1o
onay cropony ot BC).

a) Haiigure £BAD .

6) Haiinure JAKB, ecan
ZBAK = 36°.

3]

Orpeskn KM u NP mnepece-
KaoTca B Touke O Tak, 4TO

KN = MP u KN|MP. To-
Ka)KuTe, 4TO KP“ MN .

BapuainTt B2

o

AN /
\ZK
4N\3
/AN

Ha namHoM pucyHke Z£1=
= 25°, /2=82°, /3= 155°.
Haiiogure Z4 . .
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2]

W3 touek A um B, aexxamux
Ha OXHOM M3 CTOPOH OAHHOTO
ocTporo yrjya ¢ BepuuHo# O,
IIPOBEAEHbl IEePIEeHUKYIIADPbL
AC um BD Ko BTOpOIi cTOpOHE
yria.

a) Haipure JABD, eciu
ZCAB =130°,

6) Hcmonwb3yss HOMOMHUTENE-

HOe IIOCTpOeHue, Halaure
yroax AOC.

2]

s Touexk C u D, memamux
HA OJHOU M3 CTOPOH JaHHOTO
octporo yria ¢ BepuiuHo# O,

NIPOBefieHbl TIePIeHAUKYIAPLI

K 9TOI CTOpOHE, IepeceKarolIe
BTOPYIO CTOPOHY yIJjia B TOY-
Kax A 1 B COOTBETCTBEHHO.

a) Haiigure JZABD, ecam
ZCAB =130°.

6) Hcnonp3yda HOTOJIHUTENb-
HOE [OCTpOEHMe, HaWguTe

‘'vron AOC.

Ha paumom pucyHKe AB”CD s
AB = CD, AE = CF. Hoka-
JKUTE, UTO AD“BC.

Ha pamnOM pucynxe AD” BC,
AD = BC, AF = CE. [loka-
dure, UTO AB”CD.
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CoOTHOMWIEHU ST MEKIAY
CTOPOHAMM M yrJjJaMHu
TpeyroJabHUKA

C-12. CYMMA YIJiOB
TPEYIONNbHUKA

BapuaHt A2

BapuaHTt A1
. o

Ha#igure ocTphie YIibI
IPAMOYTOJBHOTO TPEYTOABHMKA,
ecan

138

TEOMETPHS (no Aranacany)

2]

B npaAMOYrospHOM TPEyrosb-
HHUKe rpagycHble MepbI
BHEIIHUX YIJIOB OTHOCATCH
kak 3:4:5. Haiigure octprie
YIJIBI 3TOTO TPEYTOJLHUKA.

3]

Onpenenure, #ABAsAETCS JHU
TpeyronsEux  ABC TYHO-
VIOJBHBIM, €CJH ero GHccex-
TPUCHI IIePEeceKAaIoTCs B TOY-
xe O u LAOB =140°.

BapumaHt B1

(1

2]

B NIpAMOYTOJbHOM Tpe-
YIroJIbHUKEe I'pagyCHble Mephl
HaubonpuIiero ¥ HAUMEHb-
IIero BHEUIHWX YIJIOB OTHO-
cATcs kKak 7:5. Haiigure
oCTphle YIJBI HTOr0 Tpe-
YrOJLHUKA.

3]

Onpenenure, saABAseTCss JHU
TpeyroibHEuK ABC mpsamo-
VrOJILHBIM, €CJIH CyMMa €ro
BHEIIHUX YIJIOB IPU BepHIU-
Hax A u B paena 270°,

Bapuant B2

onuH u3 HUX Ha 60° Gosble
ZIPYyToro.

2]

Bremnu#i yroJ IpH OCHOBA-

ofMH U3 HUX B 8 pas MeHblIIe
Apyroro. ’

2]

BHemHAMI yrosa mpu BeplIMHE

Hajigute yrasi paBHOOEIPEHHOTO

TPEYroJIbHUKA, €CIU
TpafycHBIE Mephl [OBYX u3 oavH ¥3 HUX B JABa pasa
HHUX OTHOCATCA Kak 2:5. MeHBbIlIe APYTroro.

HUH paBHOGEAPEHHOTO Tpe- paBHOOEJPEHHOTO  TPeyroJb-
yrospauKa paser 140°. Haii- muka pasen 100°. Haipure
JUTe Yribl TPEYTrOIbHUKA. yIJIBl TPEYTOJIBHUKA.

3] - ©

Onpepenure, dABIdAeTCA  JH Onpepenure, ABisgerca JH
rpeyrossEUK ABC Tynoyroib- rTpeyronpHnk  ABC  mpaMoO-
HBIM, €CJIM [Ba €ro BHEIIHHX YTOJNBHBIM, €CJIH JIBA €r0 BHEII-

yrua papusl 135° u 160°. HWX yrila pasHbl 125° m 145°.

BapuaHTt b1 BapuaHTt B2

0

HajiguTe yrasl paBHOGEXPEHHOTO
TPeyroJbHUKA, €CIN

ogue u3 HuX Ha 90° Gosbure onuH u3 Hux Ha 120° MeHBIIE
IpyTroro. ApPyTOro.

CroupKo penreHuii umeer 3amava?

2]

B npamoyrosbHOM TPEYrosb-
HUKe CyMMa [BYX BHEIIHUX
YIJIOB IIpH Pa3jdYHBIX Bep-
mrHax pasHa 200°. Halimure
OoCTpBle  YIVIBL  3TOrO  Tpe-
YTOJIBHUKA.

13

© Onpepenure, ABIAAETCA JH

NPAMOYIOJLHEIM — TPEYIroJb-
HUK, B KOTOPOM CyMMa OBYX
BHYTPEHHUX ¥ OJHOTO BHEII-
Hero yria pasHa 180°.

2]

B mpamoyronasHOM Tpeyrosib-
HUKE pasHOCTL HAMbGOJBINIETO
M HaUMEHBIEr0 BHEIUHHX
yraos paBHa 70°. Ha#igure
oCTpele YIJIBI  DTOTO  Tpe-
YroJbHUKA.

3]

Onpepenure, dABJAeTCA JHU
OpAMOYTOJbHEIM  TPEeyroJb-
HHK, B KOTOPOM CyMMa JBYX
BHENIHUX ¥ OJHOI'O BHYTDEH-
Hero yria pasxa 360°.
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C-13. COOTHOWEHWA MEXQY CTOPOHAMMU
nYrnAMU TPEYTOJIbHUKA.
HEPABEHCTBO TPEYIOJIbHUKA

Bapunant A1
o

B tpeyronsuuxe ABC yron B -

Tynoi, AD —  OuccexTpuca
TPeyroJIbHUKA. Hoxaxure,
uro AD>AB.

(2]

K

B rtpeyronsuure KMN /K =
= #/N. Ha Bricore MH oTme-
yega Touxka D. Jokamure,
uro rpeyroasHuK KDN -
paBHOOEIpEeHHBIH.

3]

IOee cropous! paBHOOeIpeH-
HOTO TPEYroJbHUKA PABHEI
3cm u 8 cm. Omnpepenure,
Kakad M3 HUX SBJAETCA OC-
HOBAHHEM TPeyroJbHUKA.

Bapuant B1

o

B rpeyroapuuxke ABC BD -
6uccexkrpuca. [orakure, 4TO
AB>AD.

-BapuwaHTt A2

71N

0

B rpeyroavuuke ABC yron B —
Tynmoid, AD — MeaHMaHa Tpe-
yronsHUKa. Jokakure, dTO
LADC > Z/DAC.

N

B rpeyronsuuxke KDN /K =
= /ZN. Ha  nopoposnsxeHMu
menuanel DH orMedeHa TOY-
ka M. Jloxkaskure, 4TO Tpe-
yronbEuk KMN — paBHODex-
PeHHBIH.

©

IOse cropoHsl paBHOOe#peH-
HOrO TpPEeyroJLHHKAa PaBHBI
10 cm u 4 cMm. Omnpegenure,
Kaxkad u3 HuX asBjisercsa 60-
KOBOif CTOPOHOMN.

BapuwaHTt B2

o

B Trpeyronsuuke ABC BD —
6uccekTpuca. [lorakmre, 4TO
CD<CB.

A

Ha pamnom pucynxe AB =
=CD, 4BAD=/CDA. [o-
Ka)KuTe, HUYTO TPEYrOJbHUK
AOD - paBHOGenpeHHBIN.

3/

Onpegpenure, CyILECTBYeT JH
TPEYrOJbHUK C IIePUMETPOM

-28 ¢cmM, B KoTopoM ojgHa u3

CTOPOH MeHblIe JIpyroM Ha
4 cM U MeHbllle TpeTbell Ha
9 cMm.

BapumaHt B1

o

Ha xatere AC mpsAMOyTroJabHO-
ro rtpeyrombHuka ABC (£C=
= 90°) ormeuena TOuKa D.
Hoxaxure, uro BA > BD > BC.

2]

D

PaBurie orpesku AB u CD
nepecekaiorcs B TouKe O,

D

Ha paunom pucynke AB =
= CD, AC = BD. Hoxaxure,
uyTo TpeyroasHuxk AOD -
paBHOOeAPEHHBIH.

3]

Omnpenenure, CYIeCTBYET JIH
TPEYrONBHUK C [epUMETPOM
32 cM, B KOTOPOM OZHA M3
CTOpOH OGojbllle aApyro#t Ha
9cm u Gonbie TpeThbel Ha
7 cM.

BapMaHT B2

o

B paBHOOeZpeHHOM  TYIIO-
yroJbHOM ‘Tpeyroabauxke ABC
¢ ocuosaumeM AC mpoBexeHa
menuana CD. [oxkasxure, uTo
£ZBCD < /ABC < ZADC .

C

B

Pasuvle orpeskun AB u CD
nepecekaiorci B Touke O,
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upuaem AC|BD. [loxasxure,

uro TpeyroabHuk AOC — paB-
HOOGepeHHBIH.

©

Hoxaxxute, uro Jnwobas gua-
TOHAJIb  YeTBIPEXYTOJLHHUKA
MeHbllle IIOJIOBUHBI €ro Hepu-
MeTpa.

npuem AC|BD. Hoxasxure,

yro Tpeyroabank BOD — pas-
HOGeApeHHEbIH.

3]

HokaxuTe, 4YTo CcyMMma [gua-
roHaJell 4YeThIPeXYTOJBHUKA
MEHBLIIIe ero IepuMeTpa.

C-14. MPAMOYIrOllbHbIE TPEYIONIbHUKHW

Bapuwant A1

o

Bricora IIPAMOYTOJLHOTO
TPEYTrOJbHUKA JEJUT NPAMOMN
yroa Ha JZBa yria, OLUH H3
KoTophix B 4 pasa Gosblie
apyroro. Haiigure ocTpele
YIUIBI JAHHOTO TPEYTOJLHUKA.

(2

Yron ABC pasen 120°. U3
TOYKH A IIpoBefeH TepIeH-
sukyasap AM K npsamoit BC.
Haftgure nauny orpeska BM,
ecau AB = 18 cMm.

13

BapumaHTt A2

o

BricoTa NPAMOYTOJIBHOTO
TPEYIroJbHUKA AEeJIUT IPAMOM

YroJ Ha JBa yrJja, OJMH H3

KoTopeix Ha 40° GoibIlle Apy-
roro. Haiizure ocTprle yIJybl
JAHHOrO TPeyroJbHUKA.

(2

VYron ABC pasen 150°. Us
Touk A K npsmoit BC mpo-
BejleH IepHneHgukyaap AM,
pasueiit 12 cm.  Hatigure
aauRy oTpesrka AB.

D

Hpsamoyroasuste Tpeyroasunkn ABC u
ABD umeror o6myro runoreny3sy AB.

142
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HsBectHo, uro AB — 6uccek-
Tpuca yraa CAD. Hoxaxure,
utro BA — Ouccexkrpuca yria
CBD.

Bapumautr 51

L

B npaMOyroibHOM Tpeyrosn-
HUKe OuccexTprca Haubonnb-
Lmiero yria IepecexKaerT I'HNo-
TeHy3y mox yriaom 80°. Haii-
JUTE OCTPBIE YIJIBI JAHHOIO
TPEYroJbHHUKA.

(2]

B npaMoyroJnLHOM Tpeyrosb-
Huxke ABC /B =90° AB =
= 8 cm, AC = 16 cm. Haitau-
Te YIybl, KoTopeie obpasyer
BeicoTa BH ¢ kareTaMu Tpe-
YroJBLHUKA.

13

HazBectHo, uro BA - 6uccex-
Tpuca yria CBD. Jfokaxxure,
yro AB — 6uHcceKTpHca yrJa
CAD.

BapumaHt B2

L

B npsMoyronsHOM Tpeyroib-
HUKe OMCceKTpHUCca HaUMEHb-
Iero yrJia mnepecexKaeT KaTeT
moxg ymiom 110°. Haivigure
OCTpBLIe YIJBI AAHHOTO Tpe-
YroJbHUKA.

(2

B nmpamoyrossHOoM Tpeyroib-
Huke ABC /C =90°, AB =
= 10 ¢, BC = 5 cm. Haiign-
Te yribl, Ha KOTOPbIE BHICOTA
CH penur yroa C.

D

Hpamoyroasusre Tpeyroasankun ABC n
ABD umeror o061yt runorenysy AB.

Usgecrno, uro AC|BD. Ilo-

kaxure, uro AD = BC,

BapumaHTt B1

o

B nmpAMOyrosibHOM TpeyroJss-
HUKe MeJuaHa, NpoBeAeHHAsA

HUssecto, uro AC = BD/.
Toxaxure, uro AD||BC.

Bapuaunrt B2

o

B npaMoyronbHOM Tpeyrojb-
HUKe MejJuaHa, NPOBeJeHHAsd
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‘K MUIIOTeHYy3e, AeJHUT IpAMOI
yroJ Ha JABa yrJja, OAWUH H3
KOTOPEIX B & pa3 MeHbIIe
apyroro.- Halaure ocTpeie
VIVIBI Z&HHOTO TPEYTOJIBHHKA.

(2]

B mpAMOYroJibHOM TDPEYTOJb-
Huxke ABC /B =90°, /A=
= 60°, AD -— Guccekrpuca
TpeyroabHuKa, AD = 8 cm.
Haitnure gnauny xarera BC.

3]

A

K rumoreHyse, obpasyer c¢
TUIOTEHY30f YIJIbl, OAMH U3
Koropeix Ha 100° Goxabure
apyroro. Haiiaure ocTpsie
yrABbl JAHHOTO TPEYroJbHHUKA.

(2

B mpsaMoyrosnpHOM TpPeyrojib-
auxke ABC /ZB=90° ZC=
= 30°, BC = 18 cm. Haitgure
IJIMHEBI OTPE3KOB, HA KOTOPEIE
6uccexkTpuca AD pmenur Ka-
rer BC.

B

IIpamoyroasnsie Tpeyroapauku ABC u
ABD umeror o6y runorenysy AB.

Wa3secrno, uro LCBA = /DAB.
Hoxaxxure paBeHCTBO Tpe-
yroasaukos ACO u BDO.

Wassectao, uro AD = BC.
Jlokaskure paBeHCTBO Tpe-
yroapaukos ACO u BDO.

C-15*. QONONHUTENDBbHBIE 3A0AYN O
COOTHOWEHUAX B TPEYIONbHUKE
(aoMauwHAA camocToATenbHaa pabora)

BapuaHTt 1

o

BuyTpeHHHE YIVIBI TDEYrojb-
HUKA oTHocATcA Kak 3:7:8.
Haifinure oTHOIIEHUE BHeII-
HUX YIJIOB TPEYroJbHUKA.

BapumaHTt 2

o

BremHue yrasl TpeyroJibHHU-
Ka OTHocATcA Kak 5:6:7.
HafinuTe oOTHOIIEHME BHYT-
PeHHHX YIVIOB TPEYTOJIbHUKA.
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2]

BuyTpeHHU# yroam Tpeyroms-
HUKA paBeH DpPa3HOCTU [JABYX
BHEIUHUX YIJIOB, He CMEXHBIX
¢ HuM. [okasxure, 4ro
JAHHBIN TPEYrONMBHUK — IIps-
MOYTOJNIBLHBIA.

(3

BeicoTa mIpAMOYTOIBLHOIO Tpe-
YTOJIBHUKA [JeJUuT 1paAMol
yron Ha pgBa yrjia, ONWH U3
KOTOPBIX BABOE GOJbIIE APY-
roro. J[Hoxaknre, 4ro ara
BBICOTA HAEJUT THUIOTEHY3Y B

oTHoeHnH 3:1.

4

Buccexrpruca yria npm ocuo-
BaHUU DpaBHOBGEADEHHOrO Tpe-
YTONBHUKA PaBHA OCHOBAHHIO
TpeyroiapHuka. Haligure ero
YTJIBL.

5

W3 rouku mepeceueHMs BBICOT
paBHOOEAPEHHOTO  TPEYroJb-
HHKA €ro OCHOBaHHUE BUAHO
nox yraom 150°. Halaure
YTJIBI TPEYTOJbHUKA.

0

2]

CymMMa ABYX BHEIHUX VIJIOB
TPeyroJbHUKA IpH PasHBIX
BepIIMHAX  BTpoe  GoJbiile
TpeTrsero  BHEIIHEero  yria.
Jora)kuTe, UTO HAHHBIN Tpe-
YIOMBHUK — NMPAMOYTOJLHEIHN.

©

Bremnanit yron mpsMoyrosb-
HOTO TPeyroJbHUKA paBeH
120°. Jloxaxkure, UTO KaTer,
MIPWJIEKALTAN K 3TOMY VIV,
paBeH cpeiHeMy apudMeTu-
YEeCKOMY OTpPEe3KoB, Ha KOTO-
pble BBICOTA TpPeyroJbHUKA
JEeJUT TUIIOTeHY3Y.

o

Buccexrpuca yrna npu ocHo-
BAHUU DaBHODEADEHHOTO Tpe-
YTOJIBHUKA IepeceKkaerT OOKoO-
BYIO CTOPOHY TOJ VIJIOM,
PABHBIM yIrJy IPH OCHOBA-
wun. Haiigure yrasr Tpe-
YTOJMBHUKA.

(5]

W3 roukn ImepeceYeHus BBICOT

- paBHOGEIPEHHOrO  TPEYroJib-

HAKA ero 6GOKoBag CTOPOHA
BunHa moj yryiom 110°. Haii-
JUTe YIJIbI TPEeYTOJbHUKA.

ITycrs BD — Guccekrpuca Tpeyrois-

nuka ABC.

I[oxamm*e; qT0 ecau
AB>BC, to AD>DC.

Hoxaxure, qT0 ecan

AD>DC, To AB>BC.



Coomuowenus mexcdy CMOPOHAMU U Y2ZRAMU MPEYZONbHUKE 145

K-4. COOTHOLWEHWA MEXOY

CTOPOHAMMU

U YrnAmMu

TPEYTONIbHUKA

BapuaHt A1

o

B tpeyroavtuke ABC yrou A B
4 pasa meHbIle yriaa B, a yron
C nma 90° menbure yraa B.

a) Hafigure yryiel Tpeyroib-
HUKA.

6) Cpasuure cropons: AB u BC.

(2]

B IpsSiMOYIOJIBHOM TPEYTOJb-
“Hukre ABC ¢ runorenysoit AC
BHEUIHUI yToJ IpPH BepLINHE
A pasen 120°, AB = 5 cMm.
Haiigure JAIUHY THIIOTEHY3BI
TPEyroNbHUKA.

13

B paBHOGeIpEHHOM Tpe-
yroasuuke MNK touka D —
cepenuna ocHoBaHusg MK, DA
u DB — 1nepneHZUKYIAPBL K
GokoBnIM cTopoHaMm. Jloka-
sxure, uto DA = DB.

BapuwaHt B1

(1) :

B Tpeyronsuuke ABC /B =
= 90°, CD — 6uccexTpuca Tpe-
yronbuuKa, £BDC =T0°,

a) Halizure yriael Tpeyroib-
unxa ACD.

6) Cpasuure orpeskun AD u CD.

2]

JIBa BHemIHUX yrjla Tpe-
yroJAbHHKa paBHBI 142° u

6 CamocT. u koHTp. anrebpa u reomeTpusa 7 KRacc

Bapunautr A2

0

B tpeyrossuuke ABC yron C B
2 pasa menbiue yria B, a yrox
B na 45° 6onbmle yria A.

a) Hafimimre yriasl Tpeyrojb-
HUKA.

6) Cpasuure croponsl AB 1 BC.

2]

B npsaMoyrospHOM TpPeyrojb-
auke ABC ¢ runoreHy3oiit AB
BHEUTHUII yroJ IIPpU BepuinHe
B pasen 150°, AC 4+ AB =
= 12 cm. Hadigure gruny ra-
MOTEHY3bI TPeyTONbHUKA.

3]

B paBHOOEAPEHHOM Tpe-
yroapunke MNK rTouxka D —
cepenuna ocHoBaHusa MK, DA
u DB — nepueHAUKYAADPHL K
6OoKOBEIM crTopoHaM. JloKa-
sgure, uro LADN = Z/BDN.

BapuaHTt 62

0

B rpeyrombuuxke ABC LA =
= 90°, BD — Guccexkrpuca Tpe-
yronbauka, LADB =50°.

a) Haligure yrael TpeyroJb-
uura BDC.

6) Cpasaute orpesku BD u CD.

2]

JIBa BHemHMX yrja Tpe-
yronpEuKa paBHbl 150° H
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82°. Ha#igure yriei, Ha KOTO-
pble BBICOTA TPEYTOJLHUKA
JeJUT ero HAambOJbIINI YIOJd.

3]

B ocTpoyrossHOM Tpeyrosib-
Huke MNK wu3 rtouku D -
cepenuHBl CcTOpPOHBI MK -
NPOBeAEHLI IEPHEeHANKYIAPDI
DA v DB x cropoHam MN u
NK. Hoxaxkure, uro eciu DA =
= DB, To tpeyronsHuk MNK —
paBHOOeAPEHHDIH.

Bapunauwt B1

o

B paBHOGeAPEHHOM Tpe-
yroapHuKe ABC ocHOBaHue
AC menblie 60KOBOH CTOPOHEI.
Buccextpuca AD obpasyer co
cropoHoit BC yriel, OOUH U3
KoTOpeIX paBeH 105°.

a) Hafimure yrasl Tpeyroib-
Huka ABC.

6) CpaBHuTe orpes3ok AD co
cropoHaMu Tpeyronsanka ABC.

28

B Tpeyronmbuuxe ABC BD -
BeIcOTa. BHemnue yranl Tpe-
YIOJIBHHKA IIPpM BepIIMHax A
u C paseu 135° u 150° coor-
BeTcTBeHEO. Haligure niauny
orpeska AD, ecnu BC = 24 cm.

6.
B npsaMoyroisHOM TpPeyrojb-
HUKe MNK ¢ runorenysoit
NK npoBegenn! GucceKTpuca
KD u nepmesguxynaap DE

78°. Haiigure yriabl, KOTOpBIE
fucceKTpuCca HauboJsb1Iero
yrja TpeyroJbHHUKa obpasyer
¢ ero HauGoJsbilled CTOPOHOM!.

(3]

B o0CTpOYrosbHOM TPEYIOJb-
Huke MNK wu3 Touku D -—
cepeAuHBl CTOpOoHBI MK —
TIPOBeZIeHbl NMEePIeHANKYIAPhI
DA u DB x cropodam MN u
NK. Jlokaxkure, UTO €CHIH
ZADM = /BDK, TO Tpe-
yroasuuk MNK — paBuOGen-
PEeHHEIH.

Bapuvwanr B2

o

B paBHOOeIPEHHOM Tpe-
yronpauke ABC ocHoBaHUE
AC 6onbiie 60OKOBOI cTOpO-
Hbl. Buccexrpuca AD obpasy-
er co croponoit BC yribl,
OAMH U3 KOTODHIX paBeH 75°.
a) Haigure yraer Tpeyrojib-
Huka ABC.

6) Cpapuure orpesoxk AD co
cropodaMu TpeyronsHura ABC.

12

B rpeyronwsauxke ABC BD —
BeicoTa (Touka D JIeKHT Ha
orpeske AC). Bremnuit yron
TPEeyroJbHUKA IIPH BepIIUHE
A pasen 135°, ZDBC =60°,
AD = 8 cm. Haligure anuny
croponsl BC.

13

B npsmMoyroibHOM TpeyroJb-
HuKe MNK ¢ rumnoreHy3oi
NK mnposeneHbl 0ucceKTpHca
KD u nepmenpurkynap DE
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TO
runoregyse. IloKaxure, dYTO rumoreHyse. Jlokaskure, q_
ecsiu MN = 3MD, to NE = eciu NE = EK, o MN =
= FEK. = 3MD.

C-16. MOCTPOEHUE
TPEYIONbHUKA

BapuaHt A1 BapuaHnt A2
1

B rpeyromsrmke ABC /B =907,
AB=5¢cm, BC = 12 cm.

a) Haiigure paccrosnue

or Toukn A go npamoii BC. ot Touku C go upsmoii AB.

6) Haiiqure paccTrosnue
Mexay npamoidn AB m mpd- MexJy TNpAMON BCU u apa-
Moili, Tpoxonsie#  uyepes MOH, npoxojdmel — 4yepe3
roury C mapasienbro AB. rouxky A mapastensto BC.

2]

HocTpoiiTe MPAMOYIOTBHbEIH
TPeyroJbHUK

IO KaTeTy U TUIIOTEHYy3e. o KATeTy M IpujexXxalieMy
ocTPOMY YIJIIY.

3]

IHocTpoiiTe TPEYyroJIBHUK ,
7o ABYM CTODOHAM H MeJHua- ‘IO CTOpOHe, IpHUeXaIeMy

He, IpOBEIeHHON K OJHOW U3 yroy u OucceKTpmce, HCXO-
HUX. ' JAleil n3 ero BepIIXHBL.
BapuaHrt B1 BapuaHt B2

o

B tpeyroapuure ABC AB = BC,
AC = 16 cm, BD — meaguaHna.
a) Haiigure paccroagnue )
oT ToukH A po mpamoit BD. or Touku C go mpsamoit BD.
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* 6) Hajinure paccrosune

or Toukn C R0 mpsaMoiH, mpo- OT TOYKM A O NpAMOM, Ipo-
xoxamel vepes Touky A mna- xonpsauleit yepesd Touxky C ma-
pannensno BD. pannensHo BD.

2]

Iocerpoiite pasnoGexpeHHbIit

TPEYTOJBLHHK
10 TymoMy yIJiy W MeJuaHe, no GOKOBOM CTOpOHE U Guc-
MCXOAAIIIeH U3 ero BepIlMHbI. CeKTpHCE yIJIa IpH BepilUHe.

(3]

IHocTpoiite Tpeyroasaux

o AByM YyrJjiaM u BBICOTE, II0 OByM yIjiaMm ¥ BBICOTE,
'IpOBelleHHOH U3  BePLIMHBI NIPOBEJEHHON U3 BepIIHMHLI
OOHOI'O U3 HUX. TpeThero YI‘JIa.

BapuaHr B1 Bapuaunt B2

(1

B oxpyxuocTH ¢ nenrpom O cD —
xopxa, AB — npuamerp, AB L CD,
CD = 8 cm, ZCBD =120°.

a) Haitgure paccroauue

or Touku A no npamoit BC. OT TOYKH A o mpamoit BD.
0) Hajiqure paccroanue
oT Touku B mo mpamoii, mpo- OT TOYKH A JO IIPAMOM, Mpo-
Xopdmei wepes Touxky D na- xogsmeit  uepes Toury C
‘pannenvHO AB. napaJjuienbHo AB.

2]

Iocrpoitre npaMoyroabRbIi

TPEYyroJibHUK
10 KaTeTy U MeAuaHe, MpoBe- IO OCTPOMY YLy ¥ MeJHaHe,
JeHHOI K rutoTeHyse. IPOBEAEHHON K I'HIIOTEHY3e.

3

ITocTpoiite Tpeyroasauk
II0O MeAWaHe W JABYM yrJjaM, II0 ABYM CTODOHAM W Meaua-

Ha KOTODhle OHA JAEJUT YroJ He, MHCXOAANIMM U3 OXHOM
TPEYTOJbHUKA. BEPIIUHBI.



Coomuowenua mexcdy CMoPoOHAMU U Y2RaAMU MPeEYZOnbRUKA

149

C-17*. CBONCTBA BUCCEKTPUCHI U
CEPEAWHHOTIO NEPMEHANKYNAPA.
3A0A4YN HA MOCTPOEHMUE
(aOMawHasA camocTonATeNibHaA pabora)

Bapuaut 1

o

IocTpoiirte:
a) OKPYXXHOCTB [3HHOTO pa-
auyca, TMPOXOAAIIYI0O depes
[Be JaHHbIe TOUKH,
6) MHOMKECTBO TOHYEK, DaBHO-
yARJMeHHBIX OT JBYX NAaHHBIX
HerapajseJbHbIX IPAMbBIX;

B) TOUYKY B IpPAMOYIOJbBHOM
TpeyroJbHUKEe, PaBHOYAAJeH-
HYIO OT I'MIIOTEHY3bl U KareTa
1 HaxOoAANIYIOCS HA pPaBHOM
PACCTOSHHM OT BEPIIHH OCT-
PBIX YIJIOB.

2]

BapuwaHTt 2

2) OKPYIKHOCTb, IPOXOAAIIYIO
yepe3 jiBe JAHHBIE TOYKH, C
UeHTPOM Ha JaHHOH MpAMOWH;
6) MHOXKEeCTBO TOYEK, DPaBHO-
yAAJeHHBIX OT CTOPOH JNAHHO-
TO yriaa Ha paccToAHHe, He
ImpeBocxoAdAIee TaHHOIO;

_B) Touky B papHOOespeHHOM

TpeyroJbHUKe, paBHOyIaneH-
HYIO OT OCHOBaHu? ¥ GOKOBOH
CTODOHBI K. HAXOAANIYIOCH Ha
pPAaBHOM DACCTOAHHM OT Bep-
IIUH YIJIOB IIPU OCHOBAHMUU.

ITocTpoiiTe TpeyrojibHUK!

a) paBHOGeApeHHBIH — [O YLy
IpY OCHOBAHMM M  BBICOTE,
upoBejerHol K GOKOBOH €TO-
poHe;

6) TPAMOYroNbHBIA ~ IO OCT-
poMy YIiIy U HEPUMeETDY;

B) NpAMOYIOJBHBEIL — IO OCT-
poMy yriy M pasHoOCTH THITO-
TeHYy3bI ¥ IIPOTHBOJIEKALIETO
JAaHHOMY yIJIy KaTera;

I) IPAMOYrOJMBHBIR — MO TH-
moTeHys3e U I[pOBeJeHHON K
Hell BBICOTE;

n) mo ABYM yriaam H CyMMe
IPOTHBOJIEMKAIIMUX MM CTODOH.

a) pasHOGeApeHHBIH —~ N0 YIIY,
[POTUBOJIEHKAIIEeMY  OCHOBA-
HUIIO, ¥ BBICOTE, [POBEAEHHON
K GOKOBOM CTOpOHE;

6) paBHOGeAPEHHBIR — MO YTIY
[Py OCHOBAHUU ¥ IMEPUMETPY;
B) IIPAMOYTOJBHBIH — 11O OCT-
poMy Yray M pasHOCTH THIO-
TeHYy3bl U IIPHJIEXKAIIero K
MAHHOMY YyIUIy KaTeTa;

I') OPAMOYTOJNBHBLIN — 1O TH-
[oTeHy3e ¥ OJHOMY H3 OT-
pe3KoB, HA KOTODBIE BHICOTA
JIeIUT THIIOTEHY3Y;

I) 1o ABYM yTJIaM M PasHOCTH
IPOTHBOJIEIKALIUX UM CTOPOH.
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K-5. FO0OBASI KOHTPONbHAS
PABOTA

Bapumaut A1

o

B rpeyronsunke ABC /A =
= 70°, ZC =55°,

a) Jloraskure, 4TO TPEYroib-
HUK ABC — paBHOGeIpeHHBIH,
U YKAYKUTE er'o OCHOBaHue,

6) BM -~ BbicOTAa [JaHHOTO
TpeyronbHuKa. Haiigure yr-
JIbl, H4a KOTODbIE OHA MeJUT
yroa ABC.

2]

BapumaHTt A2

o

B tpeyronbuuxe ABC LA =

= 100°, £C =40°, ,
a) oxakure, 4TO TPEYroJb-

HUK ABC — paBuoGeIpeHHBIH,

U YKaXKUTe ero GOKOBEIE CTO-

DOHBI.

6) CK — 6uccexrpuca JAHHOTO

TpeyroiabHUKa. Ha¥igure yr-

JIbI, KOTODBIE OHAa 00pasyer co

CTOpOHOIt AB.

Orpeskn AB u CD nepecexarorcs
B Touke O, KoTOpas ABAAETCA
cepeTNHON KAaKA0TO U3 HUX.

a) Iokaskure, uro AAOC =
= ABOD.

6) Haiigure ZOAC, ecan
ZODB = 20°, LAOC =115°.

(3

B paBmoGeapenHoM Tpeyro-
JBbHUKe ¢ mepumerpoM 64 cm
OAHa u3 CTOPOH paBHa 16 cMm.
Hafigure pgnuny  GoxoBoi
CTOPOHBI TPEYTOJbHUKA.

'BapuaHT B1

o

B rtpeyroncuuke ABC Bnhicora
BD penmur yrom B Ha nBa
yrana, npudyem <ZABD =40°,
ZCBD =10°,

- a) [Horamure, uro AAOD =

= ABOC.
6). Haiiaure <OBC, ecan
Z0ODA = 40°, ZBOC =95°.

O

B pasuo6eapeHHOM . Tpeyro-
JAbHUKe ¢ nmepumerpoM 80 cm
oxgHa m3 cTopoH pasHa 20 cM.
Hatigfute pnauny oCHOBaHMSA
TPEYTOJIBHUKA.

BapumaHTt B2

(L

B rpeyrossuuke ABC BbICOTA
CD penur yroa C Ha jaBa yrI-
na, 1upuuem LACD =25°,
ZBCD =40°.
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a) Jlokakure, UTO TPEyroJb-
HuK ABC — pasHOGeIpeHHBIN,
¥ YKa)KUTe €ro OCHOBAHHE.
6) BwicoTsl AaHHOTO Tpe-
yroNbHUKA IepeceKarorTca B
rouke O. Haiinure £BOC.

12)

a) Joxaxure, YTO TPEyromb-
auk ABC — paBHOGepeHHBIH,
U1 ykaxure ero GOKOBbIE CTO-
POHBI.

6) BoicoTel AaHHOTO TpE-
VrONbHMAKA [1€PEeCeKaoTCA B
rouxe O. Haitnute £BOC.

Orpesku AB u CD mepecekarwrca B
Tourke O, KOTOpasA ABJAAETCH cepeauHOH

KaxXgoro H3a HMX.

a) Jlokaskure PaBEHCTBO Tpe-
yromerukos ACB u BDA.
6) Haihigure LACB, ecau

ZCBD =68°.

3]

IlBe CTOPOHBI TPEYTOJIBHUKA
pasust 0,9 cm u 4,9 cm. Haii-
ouTe AMUHY Tperkeil cropo-
HBl, €ClIu OHA BBIPAXKAETCH
[eJIBIM YUCJIOM CAHTHMETPOB.

BapuaHt B1

o

BucceKTpuchl TPEYroOJIbHUKA
ABC nepecexawores B Touke O,
npauem ZAOB = ZBOC =110°.
a) Joxaxure, YTO TPEYToOJb-

uux ABC — paBHOGEIPeHHBIH, |

¥ YKa’KHUTEe ero OCHOBaHHe.
6) Hajigure yrael JAaHHOIO
TpeyroJbHUKA. )

2]

a) JloxaskuTe PaBEHCTBO Tpe-
yrompauxoB ACD u BDC.
6) Haitqure ZCBD, ecau

. JACB =118°.

(3]

JIBe CTOPOHBI TpEYrOJLHUKA
pasusl 0,8 cMm 1 1,9 ecm. Haii-
IWTe JAMUHY TPeTbedl Cropo-
Hbl, €CJH OHa BBbIPAXKAETCA
1eJBIM YHCJAOM CAHTHMETDPOB.

BapuaHtr B2

o

Bricotsr TpeyromsHuka ABC
nepecexatorca B Touke O,
npmaem /AOB = ZBOC =110°.
a) Jlokaxkure, UTO TPEYrojb-
auk ABC — pasHO6ejpeHHBIH,
U yKaxxuTe ero OOKOBBIE CTO-
POHBI.

6) Haiigure yrasl JaHHOIO
TPEYIroJIbHMKA.

'Papusrie orpesk AB u CD Touxoi me- -
peceuenus O 1enATCHA B OTHOIIEHHH . .. .
AO:OB = CO:0D = 2:1.

a) Jloxaskure PAaBEHCTBO Tpe-
yroaeauxoB ACD u CAB.

a) Jloxakure paBeHCTBO Tpe-
YIroJIbHUKOB BAD n DCB.
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6) Haiigure AOAD, ecau
Z0OCB = 50°.

0 .

Bricora IPSAMOYTOJBLHOIO

TPeyroJibHUKA, MNpPOBeJeHHAS

K rumnoreHyse, pasHa 12 cwm.
Mosker a1y rUnoTeHysa UMeETh
gmury 20 cm? OrsBer o6bsc-
HUTe.

6) Haiigure <OBC, ecnu
Z0ODA = 40°,

3]

T'unorenysa npAMOYTroJLHOTO
TpeyroasHuUKa paBHa 26 cM.
Moxer sam BricoTa, IpOBe-
JeHHasd K THUIIOTEeHYy3e, UMeTb
anuay 14 ¢cm? OtBer oObsAC-
HHTE.



BapuaHTHl BCTYNHUTEIbHBIX
9K3aMEHOB IO MaTeMaTHKe
B 8-e npoduUIbHBIE KJIaCCHhI

Bpemsa paGoTpi: 2 aKajeMMIECKUX yaca (1 uwac 30 MuAYT)

XMMVIKO-EVIOJ'IOI'VNECKMVI nPO®UIb

»BapMaHT XB1

(1

BapuaHT XB2

YrpocTute BHIpaieHHe

{a® + 4a)’ - a®(a - 2)(a + 2) —-
- 4a* (2a - 3) u maligure ero

3HAUYeHUE NMPH 4 = e
Korza ® 601 45%-oro pac-
TBOpa COJIM [00aBHUIM BOABIL,
comep:KaHMe COJH B DacTBODE
coctammo 20%. Croabko

rpaMMOB BOABI Ho0aBMIM B
pacteop?

(3]

Pemurte ypaBHEeHHE:

2x—1:63‘
3 3

o

Haiinute uncio,
KBaApaT KOTOPOTo IpY yBesH-
yeHMH JTOr0 YMCIa Ha 2 yBe-
amuusaerca Ha 20.

2x-1-

(2b + b%)? + (5 - b)(5 + b) -

— 4b(b® - bb) n HaiiuTe €ro.

sHadeHue IIpHA b = ——7— .

(2

Kycok cmiaBa MeJu C OJIOBOM
umeer Mmaccy 12 Kr u cojep-
sxur 40% onosBa. CKOJBKO
yperToit Menm clexyer joba-
BUTH K DTOMY CILIaBy, UTOOBI

cojlepaKAHUE ONOBAa B HeEM CO-
craBuyio 25% ? :

4x+1=15§.

4x +1—
* 4

KBaApaT KOTOPOro TPH YMeHb-
miemm dToro umeia Ha 1
ymenbinaerca Ha 11.
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MATEMATHKA-7

15/

B tpeyronsunxke ABC

yrasl B u C OTHOCATCA Kak
5:3, a yron A ua 80° Gosbure
ux pasHocru. Hadgure yrusr,
HA KOTOPbIe BHICOTA TPEYTOJIb-
Huka AD pasbusaer yroa A.

6]

Hoxaxxure, uro
B paBHODEADEHHOM TPEYTroJb-
HUKe OMCCEeKTpUCH YIVIOB IpHU
OCHOBAHUM PABHEI.

yron A na 50° Goxeine yria
B, a yron C cocraBiser -
TYIO uacTh UX cyMMbl. Haiigu-
Te yTJBI, KOTOpHIE OOpasyer
fuccexTpuca yria A co cTopo-
Hoit BC.

B paBHOGEJPEHHOM TPEYTOJb-
HUKe MeJWaHbl, IPOBEJEHHEIe
K GOKOBBLIM CTOPOHAM, PAaBHBI.

3KOHOMUYECKNUU NPODUNL

Bapuaurt 31
1

a) 2b° - 16 b
6) x* — 4xy + 4y + 2x — 4y.

2

B xonue rogza 6aHK HaYHUCIA-
er 10% rojoBLIX K CyMMe,
HaxoAsAIeiicd Ha CYETy B Ha-
yane roza. Kaxkum cTaHer
IepBOHAYANBHBIM  BKJIAaZ B
1000 p. yepes Tpu rogza?

(3]

BapuaHTt 32

PasznoxuTe HAa MHOMKHTEIN:

a) 3a - 81a*;
6) 9x2 + 6xy + y* - 6x — 2y.

2]

B Koune roga 6aHK HaYHUCIA-
er 10% romoBBIX K CYMME,
Haxopnslledica Ha cYeTy B Ha-
yase roga. Ilo wcreueHHMH
Tpex JeT KJUEHT NOJYy4NI
2662 p. Kakos On11 ero mep-
BOHAYAJLHBIN BKIag?

Pemure cucreMy ypaBHeHMIH:

x-2 y+3 _
3 2
x+y=8.

-9,

x+1 y-3
4 3
x+y=12.
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o

H3BecTHO, UTO

a+b=5,
ab=6.
Hatinure a® + b°.

5]

Bricorsl paBHOGEIPEHHOTO Tpe-
yroNbHWKA, NPOBEAEHHBIE M3
BEpIIMH IIPH OCHOBAHHH, MPH
mepeceuenun 00pasyoT yrona
140°. Onpegenure yriabl OaH-
HOT'O TPEyTOJbHHUKA.

6]

Jokaxure, 4TO

B pasHOGEJpeHHOM TpeyroJb-
HUKe JBe BHICOTHI PaBHBI.

a-b= 29
ab = 24.
Haiigure a® — b°.

0

BricoTsl paBHOOEIPEHHOTO Tpe-
yrONbHMKA, IPOBEJEHHBIE U3
BepIIMHLI IIPU OCHOBAHUM M
“3 BepIIMHBI, IPOTHUBOJIENA-
ureil ocHOBaHMIO, IIPU Iiepece-
YeHUM 06pasyIoT yroJ
110°. Ompenenure yriabl JaH-
HOTO TPEeyroJIbHUKA.

eC/ B TPeyroJbHUKE ABE BbI-
coTbl PaBHBI, TO 3TOT Tpe-
YTOJIBHUK — paBHOGEIpeHHEII.

| €DM3MKO-MATEMATW-IECKMI;I NPO®UIL

BapumaHt PM1

o

PemuTe ypapHEeHHe:

x2—10x_6—3x
4

+x-1=0.

2]

Or mpucraneit A u B 1o peke,
CKOpOCTH TEeYeHNHA KOTOpOH
paBHa 2 KM/4, OJHOBPEMEHHO
BBIIILIM HABCTPEUY APYI' ADYTY
nBa OJMHAKOBBIX KaTepa o
BCTPETHIMCH deped 7 d. Haii-
ouTe COBCTBEHHYIO CKOPOCTD

BapuaHt ®M2

+x+1=0.

x’-10x 5-2x
6 3

2]

Or npucrameit A u B, pac-
CTOAHUE MEXJAy KOTODBIMH
369 KM, OJHOBPEMEHHO BBI-
HIM HaBCTpeYy Jpyr Apyry
IBa OJMHAKOBBIX Karepa, HMe-
JOIIUX COGCTBEHHYIO CKOPOCTH
32 km/4u. HalizurTe CKOPOCTH

156

MATEMATHEKA -7

KATepOB, eCcJU M3BECTHO, YTO
paccrosgrue or A 10 B paBHO
347 KM W Karep, MAYIIUI TI0
TEYEHHIO, CJAesaa] B IYTH IO-
JIyTOPA4aCOBYI) OCTAHOBKY.

13

TEYEeHHUA DEKH, eCI¥ H3BeCT-
HO, 4YTO KaTepa BCTPETHJIUCH
uepes 6 u u xKarep, uayIIUIL
IIPOTUB TEUEHWs, CACTAN B ITYyTH
IIOJIY4ACOBYIO OCTAHOBKY.

Paszoxure Ha MHOEHTeIH:

a) 28x% + 82 + 3x + 1;
6) x* + 4x - y* - 2y + 3.

4]

a) 2x° - 3x% + 8x - 1;
6) x* + 2x ~ y* - 6y — 8.

Onpenennre aHaJINTHYECKH, IIepeceKa-
ercA 1y rpaduk Gyuxmum

y=lx-1-1

¢ IpAMOH

y=llx+2 -2

y=2.

IlocTpoiite rpadux 3Toit pynxmmu,

Buccexrpuca yraa npm ocso-
BAaHHM paBHOGEAPEHHOrO Tpe-

YroJIbHUKAa paBHa OCHOBAHUWIO

TpeyroneHuka. Onpenenure yr-
JIbl JAHHOTO TPEYTOJbLHUKA.

6]

Joxkaxure, aro

eca OHCCEKTDPHCHI ABYX YIVIOB

TpeyroanHuKa ofpasyooT npH
nepeceyeHuu yroa 135°, to
3TOT TPEYIOJbHUK — I[PAMO-
YIOJBHBIN.

5/

Buccexrpuca yrma mpu ocmo-
BaHUU paBHODeZpeHHOro Tpe-
yronbHUKa Iepecexaer O0KO-

*BYIO CTODOHY IIOJ YT'JIOM, PaB-

HBIM YIVIY M[PH OCHOBAHUH.
Onpegenure yriael JAaHHOTO
TPeyroJbHUKA.

BHEIIHUH yTOJN TPEYTOJIbHHUKA
B /JBa pasa 6onbie ocTporo
yraa Mexay OuccekTpucamu
YIra0B, He CMEXXHBIX C HHM.



158 MATEMATHERKA-7

E B2 B 1 B2
1 -2 (0,5; 0); (0; —18) (0,5; 0); (0; 21)
3 (-1;0); (0;7) y=-4x y=-3x
4 (1; -3) (2; 1) (18; —6)
OTBETHI K KOHTPOJIbHBIM PABOTAM 5 P o3 —
MO0 AJTEBPE 4 ¥
K-3 A1 A2 51
A1 A2 B 1 1a) -20 -8 80
1a) a-2b -a+b : a 16) —64/27 25/4 -1
16) 2x + 3 4x -5 3 1) 2 ) 4
2 9:5 9; 3 5 7, 10 5 10 -
3a) 4 6 2/7 2a) x x 1
36) ~13 -9 -0,5 20) v v 0,16a°b>
38) 4,5 1,5 -4 23) 16¢* 9ct 8m'?
; 29:-; 3225 4298-; 5469 ;-62 i ! i 1 -1
6 3 3 16 4a) 2% 3a%° —40a7b?
‘ 46) 0,001x" _ 8 8.6,
B2 B 1 B2 = 49928 0,04fc4 325y
B S 71,8
1a) x ~1,6x -1 -x + 2 5 (4/9)a’b (3/T)a’b —25a'b
16) -4 y Ty - 2 2 3 1
2 6; 12; 15 6;12; 10 5; 10; 6
3a) 2/11 1,6 0,2 b2 B1 B2
36) 0,5 2 3 1a) -5 0,04 -3,5
38) -36 pell. HeT x — Jnroboe 16
1 12 50; 10 9. 3 ) -1 1 1
5 4; -1 3; -3 1; -1 18) -16 -1/27 1/16
6 7 18 2 2a) 1 x N
26) -0,008a%b'® (81/49)a’p?c'? —(64/27)asb %cb
28) - 36x% 16a'® -27p°
A1 A12 V B 1 3 ’ - :
1 29 2 4
4a) —6a%b° 2a5b* 5p12
3 (=2;0); (0;4) (1;0); (0;-4) (1;0); (0;-8) “5 3 @b a’b
4 (-1; 3) (1; -4) (2; 6) 46) -2x°%y c*d® P
5 y=x+2 y=2x-3; y=1+2 y = 9x 48) ~-64q"p!! a'?'s a’b?
5 10 6 2
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Omeembul
: A1 A2 B1
1a) 8x -2a® Ta+1
16) —x* + 3x? -3a® + a? 6a’
1g) 5x? —8x? a®b + 3ab?
2a) ‘4a(2b — ¢) 3y(x + 2a) Ty(2x + 3y)
26) 2x + 1) y*(1 -y 3y%(1 - 2y%)
3 10; 15; 25 9; 6; 15 48
4a) 0;1 0; -1 0; -5
46) -9 -14 5
5 10 15 —
B2 B1 B2
1a) 3a®+1 x*—0,7x% ~ 3,3x -2x%+2x -2
16) -2a® —4x? 8y°
1s) —x%y — 3xy? 9ab® — 4a’b? 4x%y - 6x%y°
2a) 5b(2a® - 5b) 40%(2a%° - 3% + 1) 273" + 6x°-1)
26) 2x%(1 + 2x%) - 5)x + 6) (3 -b)a+2)
3 48 3 8
4a) 0;4 0; 1/9 0; 1/5
46) 2 2,6 0,24
5 _ — —
A1 A2 B1
1a) 2% - x -1 2x% + 3x — 2 6x2— Tx - 20
16) 4y? - y* + 3y - 12 20 -y* -3y +6 17xy — 5x* — 6y°
1B) 10 - 3a 4 - 3a -6
1r) b* - 8b+ 2 b+ b+ 4 8v° + 1
2a) (x +3)y + a) (b + cXa + 2) (x?+ D(x + 2)
20) (a+3)2-b) 3+ x}3-y) 4+y)x-y
4a) (x? = 1)(x + 4) (x2-1D@2x+ 1) (a + b)a - ¢)
46) (a - 2b)(a® — 3b) (b — 2a)(4a - b?) (ab - 3)b - a)
5 4 6 6

160 MATEMATHKA-7
B2 B1 B2
1a) 8x%? - 10x ~ 3 x%y - 15x% + 2y° 3y® - 2x%y - 8x*
16) 13xy - 21x% - 292 Tx?-29x7 + 18x — 2 5x% - 8x* - 19x - 6
1B) 12 2a® + ab® - b® 2a° — ab® - b®
1r) 1-276° 854+ 248 1662 48b |  156'+66°— 156~ 6b
2a) (x*+ DBx+ 1) x(x® — 1)(2x + B) x(x® ~ 1)(x + 9)
26) 2-x)(x+y) (a-b)}{3+a-b) (a+b)a+b+2)
4a) ® + c)(b - a) (x - 2y + 1)(x — 2) (x+y-1ix-a)
40) _(ab - 2)(a +b) ala - b)(a + 1) b(b — 1)a + b)
5 4 6;7;8 6; 7; 8
A1 A2 B1
1a) c-6 3c -4 6x° - 11x - 2
16) x>+ Tx -8 —x>+ 5x — 4 12x% + 3
18) 25 9 6x + 13
2a) 8(x + y)(x — y) a(x + y)x - y) x(6x ~ 1)(6x + 1)
20) ~(a ~ 8)° —(x + 5)° 2a + 2b)°
23) ab(b + a)(b - a) a’b¥a + b)(a — b) (a-1)a+ 1)}a® + 1)
3 0 0 ' —4
4a) (x — )3 + xy) (x + y)xy - 2) (x-3)x + ylx — y)
46) (@a-2)a®*+2a+4) | (@a+3)a®-3a+9) | m@-mid+2m+
5 — — m’)
b2 B1 B2
1a) 4x? —~ Tx + 3 1 1
16) 4 + 36x° 4x - 4 9x + 18
1) 6x — 25 -3x*-50x - 75 ~8x* + 80x — 128
2a) y(1 - 10y)1 + 10y) ~3(x + 2)2 —5(x — 3)?
20) T(a - by Sy (2y-1Ay* +2+1) | 29y +3)y* -3y +9)
2g) C-y2+y)d+1H 2b(9b — a)(9b + a) 3x(y — 1)y + Tx)
3 16 1; -1; -3 -1; 2; -2
4a) (x -5y — Dy +1) S (x? + 2)?
:6) m¥m+3Ym?~3m+ 9) (@a-x-3)a+x+3) a-x+2a+x-2)

-1 npn y =2

-2 mpn y = -1




162 MATEMATHKA-7
OTBETHI K JOMAITHHUM
CAMOCTOATEJBbHBIM PABOTAM
IO AJITEBPE

BapuaHTt 1 BapuaHT 2
1a) a=2 a=-3
16) -3<a<3 -2<a<2
1B) IpH BCEX A Ipyu BcEX a
2a) opu a = 0 x = 5:a, npu a = 0 x = —2:a,
upu a = 0 KxopHeH Her npu a = 0 KopHeil HeT
20) opu a = 3 x = —1:(a-3), opu a # —2 x = 3i(a+2),
npu a = 3 KopHel HeT npu a = —2 KopHeH HeT
28) mpua+-1x=1, mpua + 3 x = -1,
opu a = —1 x — a06oe npu a = 3 x — aboe YUCIo
UHCIIO
2r) opua =2 x = a, npu a = -3 x = a~2,
npu a = 2 x — yofoe umcno | mpH @ = —3 x — ymofoe YHCIo
3a 1; 2
) o 2
3
36) KOpHell HeT KopHeil Her
38) 0;1 -1;0
3r) -6;0;2; 8 -8; —6; 0; 2
3x) -6; 0; 6; 12 0; 6
3e) -17; -3; -1; 13 -17; -1; 3; 19
3xk) -8; 12 -6; 12
33) -2<x<1 -1<x<3
3u) KOpHe# HeT KOpHe# HeT
3K
3 2

Omeemst 161
M A1 A2 B1
1a) 3; 3 43 “1; 4
- |16) 1; 2 21 2: -1
2 3; 2 20; 12 16; 5
3 y=-x+2 y=-3x+1 y=-bx+1T
4 a=2;b=1 a=2;b=1 13; 12
b2 B1 B2
1a) 3;1 2,5; 1,5 1,5; 0,5
16) 2; -1 7; 2 3; 2
2 15; 10 10; 2 12; 2
3 y=—-4x + 11 y=(1/4)x+1 y=(1/2)x -2
4 17; 15 x=1Ly=1 " x=6;y=3
A1 A2 B 1
1a) ~32x1° 45x8 80x°y"
16) 18x% + 6x 8x? - 4x ~12xy + 18x°
2a) a(5 - b5 + b) (b — 3)(b + 3) ab(2b - a)(2b + a)
26) 3(a -1y 2a + 3)? —b(b + 3)*
3 2 -2 3
4 25; 35 40; 30 30
5 2; 1) (2; 1) (44; 127)
. B2 B1 B2
1a) ~270xy° BxBy® 27xoyt
16) 2x% + 8xy 2x% + 14xy 30xy + 50y*
2a) ab(b - 3a)(® + 3a) a¥(3 — a)(9+ 3a + a®) | x(x - 5)x® + 5x + 25)
20) -a(5 - a)* (@+b-3Ya+b+3) (@+2b-3¥a+2b+3)
3 4 2 2
4 24 90 63
5 (30; 113) (-5; -5); (1; -1) (1; 1); (75 =7)




Omeemut

163

m Bapunant 1

BapuaHTt 2

1a) (7y - 3x)(Ty + 3x - 10) (8x +5y)(8x -5y - 6)

16) | 5(2a+3b-1)(2a-38b+1) | 2(3a+10b+2)(3a-106+2)

1s) (x2 + 1)(x2 + 3) (x2 + 3)(::2 + 5)

Ir) (a-2b)(a-0b) (a+3b)(a+b)

1) (4x-1)(7x* + 2 +1) (6x+1)(21x” - 3x +1)

2 Yrasanue: npedcmasvme darnHueiit MHO2oURCH 8 Bude
cymmul K8adpamos dayx 08yunenos

3a) -1; 1 -2; 2

36) —4; 2 -2;8

3g) -1; 0 0; 1

3r) 0 Ob

3m) -2; ~-1; 1 -1;1; 3

3e) -1 1

Bapunant 2

m BapuaHnt 1

Vrasanue. IIpubasvme K
npasoil u nesoit vacmu 1 u
pasnoxcume npasyro Yacms

HQ MHOMUMELL

2a) (l.lj 1.1
2’3 (5’5)
26) 3;2; 1) (4;3; 2)
3a) 2; 1) (1, 2
36) (3; 5) 3; 1)
3r) (2; =1), (0; 1), (—4; -3), (7; 2), (3; 8), (-3; 0),
(-2; -5) - (-4
3g) (35 -2), (-2; -8), (1; 0), (-2; 0), (0; ~2), (4; 2),
0; 1 (2; 4)

Yxasanue. Ilpubagome i
npasoil u neeoir wvacmu 1
u pas3aoxcume npagyio
wacmv HO MHONCUMENU

164 MATEMATHKA-7
OTBETbHI
K KOHTPOJBHBIM PABOTAM
IO TEOMETPHH
(IToropesioB)
A1 A2 B1
6,8; C 1,8; B 12,7 uom 7,9
2 36°; 144° 55°; 125° 69°; 111°
3 60° 60° 75°; 105°
b2 B1 B2
1 10,3 uanm 5,3 0,9 nam 9,3 1,1 nnwm 6,3
79°; 101° 45°; 135° 30°; 150°
3 18°; 162° 90° — o /2 180° - 23
A1 A2 B1
1 10; 10; 15 18; 18; 6 25; 25; 20
b2 B1 B2
1 20: 20: 8 30{;340; 40 wm 11;11; 8 émn
A1 A2 B1
1 8; 16; 16 14; 14; 7 20; 20; 8
b2 B1 B2
1 12; 18; 18 6; 6; 4 8;8; 4
A1 A2 b1
1 51°; 129° 39°; 141° 140°; 40°
2 10°; 120° 30°; 70° 30°; 60°; 90°
90°; 35°; 55° 45°; 20°; 115° 60°; 30°
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b2 B1 B2
1 75° 105° 20°; 160° 20°; 160°
2 20°; 80°; 100° 20°; 60°; 100° 20°; 100°; 60°
80°; 10° 20°; 135°; 25° 45°; 110°; 25°
A1 A2 B1
1 45° 65° —
2 69°; 69° 78°; 78°; 24° 36°; 36°; 108°
b2 B 1 B2
1 — 140°; 20°; 20° 110°; 35°; 35°
2 °. @M. 900 70°; 70°; 40° niau 65°; 65°; 50° unu
80°; 80% 20 40°; 40°; 100° 50°; 50°; 80°

OTBETHI K TOMANIIHUM
CAMOCTOATEJBHBIM PABOTAM
IIO TEOMETPHMU (Iloropenaos)

Bapunanrt 1

Bapumanrt 2

2

m:{m+n) nmu m:(m-n) n:(m+n) uau n:(m-n)
um m:(n—m) wiu ni(n—-m)
3a) nyu MA 6es Touxu M, ayay M B 6e3 rouxn M, rae
rae M — cepeguHa oT- M - cepeguna orpeska AB
peska AB
36) orpesok AB JIVY, TONOJIHUTENbHBIA K -
ayuy BA
3s) TAKUX TOYEK He CyIile- TAKHX TOUCK He CYIIeCTBYET
CTBYeT
" 3r)  TOuKH nyua MB Ges TOYKH Jyuya MA 6e3 Touxku
Touku M, roae M — Tou- M, rne M — To4yKa oTpesxa
Ka orpeska AB, Takas, AB, raxas, uro AM = 38
uro AM = 6
5 4 4
6 HeT " Her

166 MATEMATHEKA-7
Bapuaunt 1 BapuaHTt 2
1 o o ouan 180° — o
90" + Emm 90" - —
2 8 cm 12cMmun4cm
3 90°, 60" u 30° 72°, 72" u 36°
4 25° 40°
5 45° 135°
OTBETHI
K KOHTPOJBHBIM PABOTAM
IO TEOMETPHH
(ATanacan)
A1 A2 b1
1a) 5cem 1cm 2,4 cm
16) D D D
2a) 70° 50° 55°
26) 55 65’ 110°
2n) 125° 115° 125°
3 2 2 70°
e T T =
1a) 4 cm 3,8 cm
16) D D
2a) 65° 50° 110°
26) 130° ABK u MBC, ABK u NBC,
ABM u KBC ABN u KBC
2B) 115° 155° 90°
3 160° 50° 20°




Omeemut

MATEMATHKA-7

167
A1 A2 B 1 B2 B1 B2
16) 110° 65° 65° 110° 110° 65°
A1 A2 B1 B2 B 1 B2
1a) | 61 63 - -
16) TPH TpHU 64’ 26’ 108 17
yria yria
2a) - - 38° 25° 50° 50°
26) 55° 125° 102° 119° 40° 40
A1 A2 B1
1a) 30°, 120°, 30° 45°, 90", 45° 50°, 20°, 110°
16) AB = BC AB = BC AD < CD
2 10 cm 8 cm 52° u 46°
B2 B1 B2
1a) 40°, 130", 10° 70°, 40°, 70° 50°, 80°, 50°
16) BD < CD AD < AB, AD > AB
AD < BC, AD > BC,
AD < AC AD < AC
2 99’ u 81° 12 em 16 cm
s IR A2 51
1a) BC AB u AC AB
16) 35" u 20° 60° u 120° 130°
26) 45° 45° 112°
3 24- cM 20 cm 5 cm

168
M B2 B 1 B2
1a) AB u BC AC AB u BC
16) 115° 40°, 100°, 40° 70°, 40°, 70°
20) 62° 50° 40°
3 2 cMm HeT HeTr
OTBETDHI

K JTOMAIIHUM CAMOCTOSATEJBHBIM
PABOTAM II0 TEOMETPHUH
(AtaHacaH)

BapuaHut 1

BapuwaHTt 2

6ul

1 6ul
2a) ayu M B 6es Touku M, Tae | Iy4 MA 6es Touxku M, rae
M - cepepuHa otpeska AB M — cepenuHa orpeska AB
26) nse Touxku C, n C, BHE gse Toukn C; 1 C, BHE
orpeska AB, Takue, 9TO orpeaka AB, Takue, UTO
c,A=C,B=05 cA=CB=1
28) roura C orpesxka AB, rouka C oTpesra AB,
rakas, uro AC = 4 rakas, uro AC =1
2r) nBe touxku: C, BHe OTpe3Ka | B TOUKH: C, BHe oTpe3Ka
AB, rakas, uro C,4 =3; AB, rakas, uro CA =12;
CB=9 C,B=56
u C, Ha oTpe3ke AB, u C, na orpesxe AB,
rarast, uTo C,A = 1,5; rakas, aTo C,A = 4;
C,B=4,5 C,B =2
3 16 u 4 15u1l
5 TPH yriaa nBe TPOMKH
m BapuaHurt 1 BapuaHTt 2
1 15:11:10 4:3:2
4 72°, 72°, 36 72°, 72°, 36°
5 75°, 75°, 30° 70°, 70°, 40°
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BAPUAHTBI

BCTYIIUTEJBHBIX 3K3AMEHOB

10 MATEMATHKE

" B 8-e IPO®PHUJBHBIE KJIACCHI

170

MATEMATI/IRA—7

XbB1

XB2 21
1 320% 2 497 1 26%(b - 2) x
x (% + 2b + 4);
(x-2y)(x -2y + 2)
2 5’75 7,2 1331
,5
2 5 (55 3)
. 4 6 35
60°; 40° 80°; 100° 70°; 70°; 40°
92 “OMA1 dM2
L 3a(1 - 3a) x
x (1 + 3a +9a%; ~4; 4 -2; 2
Bx+y)Bx+y-2)
2 2000 28 2
3
(3: 9) (4 +1) (2x - 1) x
x (Tx? —x + 1); x(x%—-x + 1)
(x+y+3)x (x+y+4)x
x(x-y+1) x(x—y-2)
4 152 ~1;1; 3 -6; -2; 2
5 70°; 70°; 40° 72°; 72°; 36° 72°; 72°; 36°

2~ v~ B - T
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Conep:xaHue
Padora cTp. |
AJITEBPA Mal\“:’:pbl- Amumos
Jen

C-1. TosxuzecrsenHsie npeobpaso- §1,2 T'napa 1 4
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