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3.

NPEIHCJOBHE

Ocrosnbie ocobennocmu npedaazaemozo cOoprura
CAMOCMOAMERLHBLY U KORMPOAbHHLX pabom:

COOpDHMK COIEPHHT NOAHLIL HAOOP CAMOCMOAMENLHBIX U KOHM-
POAbHYLX palom no écemy Kypcy arzelpvi u zeomempuu 9 Kaacca.

Konrponsusie paboTH paccaHTAHLI HA OJHH YPOK, CAMOCTOATENb-
Hhle paGorel — Ha 20-35 MHEYT, B 3aBICHMOCTH OT TeMbI H YPOBHSA
TOATOTOBKH YUALIHXCA.

COopHHK NDOSBONAET OCYIIECTBHTH JAudphepeHOHPOBAHHBIN KOHT-
POJb 3HAHMIA, TAK KAK 3aXaHMA PacNpeAeseHEl 1O TPeM YPOBHAM
caoxuocTn A, B u B. VpoBeHb A COOTBeTCTBYeT 0GA3ATENBHEIM
nporpaMMHEIM TpefoBaHHAM, B — cpeaHeMY YPOBHIO CIOMKHOCTH,
sajaHHA YPOBHA B npeanasHavyeHH ANA YYeHHKOB, NMPOABIAIOITAX
TIOBBLILIIEHHBIH HHTEPEC K MaTeMaTHKe, a TaKyKe AJIA HCN0Jb30BaHUA
B KJaccax, IIKOJIAX, THMHASHAX H AHOEAX ¢ YPAyO/IeHHHM H3yde-
HueM MareMaTnky, g RamAOre ypoBHA NPHBEACHO ABA PACTIONO-
JEeHHbIX PAAOM PABHONEHHHX BADHAHTA (KAK OHM OOLITHO SATIMChI-
BalOTCA Ha AOCKE), MIO3TOMY HA YPOKEe JOCTATOYHO OJHON KHHUIH Ha
napre.

Kax nmpasuno, Ha OAHOM pa3BOpOTe KHHUI'H NpHBOAATCA 00a Bapm-
aHTa BceX TpeX YpoBHell cackHOCTH. Buaropapa aToMy yyaliHecs
MOTYT CPABHHMTh 3aJaHHA DA3AHIHBIX VPOBHei M, ¢ paspellleHHA
yauTesfd, BRIOPATh NOAXOEAIMUM Ana cefa YPOBEHE CAQMKHOCTH,

B xHUTY BRAIOUECHBI JOMAlULRUE CAMOCMOAMEAbHbIE palombt, COAED-
WMAIUE TBOPYECKHE, HEeCTAHAAPTHBIE 3aJ4aYH IO KAKAOH Mayuae-
Mol TeMe, a4 TAKMKE 3a1a4YH TOBLIIIEHHON CI0HOCTH., DTH 3a1aHA]
MOI'YT B NOJAHOM ofbeMe HAH YACTHYHO IPeAIaraThbCd VUYaAIOHMCH B
KavecTBe 3a¥eTHBIX, # TAKJKE HCOOJB30OBATHCA KAK AOINQJIHHNTENb-



4 NPENHCAORHE

HHe 38JIaHUA JNA NPOBeACHHS KOHTDPOJBHBIX paGoT. ITo yeMoTpe-
HWAK) YYHTEAA BHIONHEeHWe HEeCKOJNbKHX MM Jake OJHONO TAKOTO
3AJAHNA MOKET OLeHUBATHCH OTIHMIHON OLEHKOH.

OTBeTH K KOHTPOJBHEIM U ACMAIIHAM CAMOCTOATENBHBIM paoTaM
NPHBOAATCA B KOHIle KHUTH.

5. TeMaTnKa M cojepRaHue paloT OXBATHIBAIOT TPeGOBAHHA Aeii-
CTBYIOIIell nporpaMMel IO MaTeMATHKe Ahaa 9 kaacca. Jaa yaoo-
CTBA MOAB30BAHNA KHHUIOM OPHBOAUTCA TAGAHIA TEMATHYECKOrO
pacupefenenus pabor no yuebauram 0. H. Maraprsiuesa u ap.,
II. A. AnumoBa u zp., A. B. Iloropenosa u JI. C. ATagacAaHa
U Ap.

Ham aapec B Hurepuere: www.ilexa.ru.
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KBAJIPATHYHAA
OYHKIHA

C-1. ®YHKLUU U UX CBOUCTBA

Bapuant A1 Bapnaut A2
L1
dynxuna sagana Qpopmyaoci

f(x) = 2x% — 5x + 8. f(x) = 5x% - 8x - 1.
a) Haiianre f(-1).

6) Onpepenure, NP KAKMX SHAYCHWAX X
BHINONEAETCA paBeHeTso f(x) = 1.

B) IIpunaaneRuT au rpaduxy pyHKIEN

TOUK&
A(1; 0)? A(0; -1)?
©
Oyarnua 3axaHa GpopMynoit
y=2x -8, y=-3x+9.

a) Onpeneanre, NpH KAKKHX
3HAYCHAAX X

f(x) > 0. f(x) < 0.
6) Halinute nyau pyHKUMM.

Haiiaure ofaacrs onpeaelenus QyHKIHH

_x+4 _x+1
-1 V= _4




Keaapatausas GyERuES

Bapuanwt Bb1 Bapuanr B2
1
Pynxuus sagana dopmyaoi
x-5 x+8
fx)= P f(x) = z—1"
a) Haiiante {1).

6) Onpepeante, NPH KAKHX 3HAYCHHAX X
BHNOJHACTCA PaBeHCTBO f(x) = -1.

B) Haiiaute ofnacTh onpegeneBEHa H
HYJH QYHKHHH,

2

dysxnua sajana dopmyaoi
y=6-15x. y=08x+4.

a) OnpexeauTe, NPH KAKHX 3HAYCHHAX X

dyBEKIHA NPHAMMALT
OTPHLATeNbHEIE SHATCHMA.

6) HAsanerca au ganman PYEKINA BOIPAC-
raromei (yOnsalomeit)? Oreer ofpacauTe.

ODOJNOHUTENBHEIC JHAYCHHA.

(3
Haiigure oGaacte onpeaedenusa GyERuMH
y= x y= x-1
V2x+a’ 6-3x
Bapuaur B1 Bapuanr B2
L1
®yrrunsa aanasa hopmMynoi
-3 3—x*
flx)= o1 f(x)= -1



AJTEBPA

a) Haiinare (V2 +1).

6) Pemiute ypaBnenne

flx-1)=1. flx+ 1)=-1.
B) Hafigure obaacTs onpenenenna u

HYIH (pYHKIEH.

dyuxuns 3agana popmyaoit

a) OnpepennTe, NPA KAKAX 3HAYGHNAX X
$YEKIHA NPHHAMAET

OTpHINATENbHEIE SHAYECHHA. NONOAHTENbHEIE 3HAYUSHUA.,

6) fAsnserca an RaHHAq (PYHKIHA BOIPac-
ralomeli (yosBaomeii)? Otrer o6bacanTre.

L3

HaiiguTe ofnacTs onpeaeneHns PyEKINKH

y= 2x -1 y_\/3+2x
x2-9 25-x%

C-2. KBAAPATHbLIW TPEXMNEH

Bapuwant A1 Bapunant A2

HaiiguTe KOpHH KBAAPATHOTO
TpexXuJIeHA
x2 - 2x - 24, x% + 8x - 28.



KeagpaTaunasn hyEromn

Paanoxure HA MHOKHTEOAH KBAAPATHLIN

Tpexwiaen:
a) x* - bx - 6; a) x - 5x + 6;
6) —2x% + 5x - 3, 6) -6x% - x + 5.
©
Cokpature Apobh:
2x* —6x +2 4x +8
3x-6 3 +5x-2°

Brgenure KBAAPAT ABYUNEHA
H3 KBAIPATHOrO TpexwieHa

x2—4x + 5, 22+ 2x + 6.

Bapuant B1 Bapwant b2
1

HailiauTe KOPHH KBAAPATHOTO TPEXWICHA
6x2 + bx — 4. 3x% - 2x — 8.

2]

Pa3noxuTe HA MHOXHTEAH KBAZPaTHEIH

TpexwieH:

a) -x*+ 9x - 8; a)-x%+4x -~ 8;
1 1

6) —x*+x-6. —x*-2x-6.

)3 x-6 0) 2x 2x -6

CoxpaTture apolsn:

3x*-12 2x +5x +2
8x*-Tx+2 8-2x"
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JORAEETE, 9TO NPH JI000M 3HAMCHHH ¥
KBAXPATHLIN TpexXujeH IPpHHMMAET
HNOJOXHTEAbHbIC 3HATCHHA:

2y% - 12y + 20. 3y + 12y + 18.

Bapuant B1 Bapuant B2
1

CocrambTe KBAZpaTHLIH TPEXuneH,
KODHAMHN KoToporo 6uiym 6u1 wnciaa

1-V3u 1+43, 5+V2u 5-42.
o
Coxparnre apobn:

2) 2-x-x* 2) 3x* -11x-4
2x% -18x+6° 12+x-x*
9x° - 9x® + 2x 6) 2-5x -2y +5xy
1-3x+y-38xy 10x® ~ 9x% + 2x

YnpocTHTEe BMpameHNHe:

9a-4 44-22a 8a-3 40-2T7a
a+?7 a*+5a-14" a+5 a’+2a-15

Onpenennure, NPH KAKOM 3HAYCHHH ¥
KBAAPATHLIA TPeXHIeH

1 2 1 2
~Zf+2y-4 —~y*-8y-5
39' Yy 29‘ Y

NpRAHMAeT HAR0OOJALIIee 3HAYEHHE,
H HalANTe 3TO 3uAYSHHE.
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C-3. TPA®OUK KBAOAPATUYHOWN ®YHKLINU

Bapuautr A1 Bapuaur A2
1
HaiigATe KOOPAMEATEI BEPUIAALL
napaGoasl

y = 2x* - 8x + 3. y=-x*+4x -9,
TMoctpoiite rpadur QysKmun

y=x*-4x+3. y=x+4x+ 3.
Haiimre mo rpaduxy:

&) 3HAYCHHE Y NpH X = 2;

6) 3HAYEHHSA X, IPH KOTOPHIX i = 3;
B) HyJad (pymKIMN;

r) IpOMeRYTKH BO3PACTAHHA U

yOLIBAHNA QYHRIHH.
(3

Henoabays maGaon napaboast y = x2,
NOCTPOHTE B OXHOH CHCTEMe KOOPAMHAT
rpadurn GpyBKumi:

y=-x%y=-xt+1; y=x2-3 y=(x-3)%
y=—x+1). y=—(x-3)0
Bapumaut b1 Bapwant b2

1

IlapaGoay
y=2x CABMHYIH BJE€BO HAa y=-2x' CcOBMHYMH BOpPABO Ha
3 emHUANE B BBEPX HAa § euHnn. 2 eMHEULLE ¥ BEK3 HA 3 eAMHHEIIEL.

3apaiite dopmynoit pyHKIHIO,
rpa®HK KOTOPOH MOXYYHACH B Pe3yanTa-
Te TAKHX npeoGpaszoBanmil.
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2

Hocrpoiire rpaduk GyEKIMH

y=-x%+6x - 5. y=2x2-8x+6.

y=x%-2x,

Haiigute no rpadury:

a) TOUKH meépecedyeHHAs rpaduKa
¢ OCAMN KOOPAHHAT;

6) Eyan GyHKLUHH, NIPOMEXYTEH,
BKoTOpRIX g > 0, ¥ < O;

B) MPOMEXYTKH BO3PACTAHMA H
yOmBaHHA yEKIHE;

T) HAHMeHblI¢e H HAaNGoAbLIIee
BHAYCHUA QPyHRIHH,

Haiigure 06aacTH 3RaYCHNH PyHKIEN

y=4x - x%

Bapuaur B1 BapuwanuTr B2

A(-2; -1).

Onpegeanre, OpHE KAKKX 3HAYCHHAX b H ¢
BepmmHoi napaGonsl ¥ = 22+ bx + ¢
ABIAETCA TOUKA

A2; 1).
(2

Iocrpoitre rpagmuk dyaxuEn

y=02x - 1)x + 3). ¥y=(8-x)2x + 1).

Haiignre:;
a) oCh CHMMeTPHH NAapatonsl;

6) IpoMeXRYTKH 3HAKOUOCTOAHCTBA PYRKIHE;
B) HIPOMEXYTKH MOHOTOHHOCTH (hyHKIHM;
r) o6nacTE: 3uauYeHNE PYHKIHH,
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o

OmumaTe NpeolpasoBaHud, ¢ MOMOIILIY
KOTODHX M3 rpaduxa dysaruuu y = x°
MOEHO MOJAYUHTS rpaduk pyuruun

¥ = |2x% - 8x + 6]. y = 3x* + 6|x| + 6.

C-4*. KBAAPATUYHAR OYHKLUUA:
3AQAYN C NAPAMETPAMMU
(AOMALWHAA CAMOCTOATENBbHAA PABOTA)

BapuanTt 1 BapmaHuTt 2

OyHKNEA 3ATAHA DOPMYAOH
¥ = x* + px + q. Halgnre p u g, ecan:

a) rpaduk GYHKIUYN IepeceKacT a) rpadHr QYRKODUUY NPOXOXHT
ocH KoopauHAT B Toukax (0; 8) wepes Touku (1; 2) u (0; 3);

u (4; 0);

0) HauMeHbLIee 3HAYEHHE, DPaB- 0) nanMeHLLICE 3HAYECHHE, PAB-
HOe ~D, (YHKIHA NpHHUMAaeT HOoe 1, (YHKIHMA NIpPHHUMAET
npu x =2, npu x =-3.

Onpeaennre auauenns a,
NpH KOTOPHIX rpathny dyaxumn

Yy=2x*+x+a JAeKUT BHIITE y=-x*+6x+a NeMHT HMXKe
ocu alcuonce. ocH abciuce,

3]

dagaiite dopmynoit KBagpPATHIMYIO
dyurumo, rpadur KOTOPOH NPOXOTRT
uepes TOUKH

A(3; 3), B(-1; 3), C(5; 15). A(-3; 3), B(1; 3), C(—4; 8).
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IToerpoiite rpagur kBagparmanoii

PyYERIHH
y=x2-4x+a, ec1n ee Hau- y=-x2+6x+ a, ecan ee Hau-
MeHbIIee 3HAYeHHe paBHO 1, Gospllee 3HAYEHUE DPABHO 2.

KepagpaTHuHana pyHKUHA 3aJaHa
dopmynoit y = ax? - (a + 2)x + 3.
Haiigure @, ecan 0cb10 CHMMETPHH
rpacduKa ABJAACTCA NPAMASL

x=1. x=—0,5.

16

Onpeneaure 3AaYenHA p,

NPH KOTOPBIX rpachukn GyHKIMHii
y=x2-9uy=x%+px. y=x*-puy=x*+3x.

NepecexalTcd B OAHOM TouKe.

ITocrpoiiTe exemaTHYEeCKH rpaduK
dyaxouu y = ax? + bx + ¢, ecaun
HM3BECTHO, YTO

a<0,6>0,¢<0,D>0 a>0,6<0,¢>0,D<0
(D — AMCKPHAMHHAHT KBAAPATHOTO
TpeXuYNeHa).

©

HaiiguTe IpoMexKyTKH MOHOTOHHOCTH

byrxumnii:
a)y = x? - 5lx + 4; 8) y = x2 — 6lx| + 5;
6) y = Ix* - 5x + 4], 6) y = [x* — 6x + 5|

L9

Tlocrpoiite rpaduxu hyaxumii:
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a) y=xvx’-6x+9; a) y=xvxi +4x+4;
6) y = |l«* - x| - 2|. 6) y=fix* + x - 2.
1)
dana pymeuna
f(x) = x* - 2x. f(x) = x* + 4x.
Hocrpolite rpadurn dynxuni

¥=-x)+1,y=2K2), y = A= - 1]

K-1. KBAOPATUHHARA OYHKUUA

Bapwautr A1 Bapuanr A2
1
Pa3noxuTe HA MEOKHTEIN
KBAAPATHBIE TPOXWICHB:
a) x? - 15x + 26; a) x* + 13x + 22;
6G) 42+ 3y-1. 6) 8y - 5y - 3.
2
Hocrpoitre rpadux Ppynxnnn
¥y=x2+2x - 3. y=x2-2x-38.
a) Haiizate no rpadury dyaxuun mpo-

MERYTEN, BKOTOPMX ¥ > O n y <0,

6) He smonnas JONMOAHATEALHEIX
NOCTPOCHME, HANIATEe KOOPAHHATH TOTCH
nepecedMeHnn AAHHOTO rpahAKa

¢ rpadukom pyErRuER

y= Tx+ 63. y=3x+47.
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Coxparure apobn:

y' -49 v +y-—42
¥ -by-14 v -36

Onpepennre sRAYEHHE X, IPH KOTOPOM
dbyaxuug

y=-x1+2x-1 y=-x"-6x-9

npuEEMaeT HARGONbIICE 3HAYCHHE,
Haiigure 310 35a9eHMeE,

BapuaHt b1 BapuanTt b2

PaznoxHTe HA MHOKHTEIH KEAODATHBIE

TPexXuJeHb:
a) —x%+ 6x — 5; a)-x*- 2x + 3;
6) %x2—3x+4. 6) %x’—3x+6.

Iocrpoiite rpadux dpyuxunu
y=03-xlx+1) y=1(1 - xXx + 5).

a) Hailiaure mo rpadmry dyHrumHn
HpPOMERYTKH BO3pAcTAHHA M yObIBaHHA
dyarmRR.

6) OnpeneanTe aHAITHTHYECKH KOOPANHA-
Thl TOYEK NMepecedeHHs JaHHOTO rpadhuKa

¢ TpadHKOM PYHKUHN
y= x*-x+1. y=x*-Tx+3.
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3]

Coxparnre apofs:
9x® —6x +1 8x* -2x-1

6x +x-1 16x* +8x+1

Onpepennre, OpH KAKHX 3HAYCHHAX C
HaHMeHbNIee 3HAYeHHe (PyHRIIHH

y=2x*-8x+¢ y=2x>2+16x + ¢
pasBHo 2.

Bapunant B1 Bapuwaunr B2
CoxpartaTre gpobh:

5a’ — 4ab-b* 20q? + 8ab - b°

b +7ab+10a* b® -11ab+10a®

2

loctpoiiTe rpadur dysKIHEHK
y = x% - 4)x} + 8. y=|x2-4x+ 3|
Iloanayaes rpaduroM, HAlAHTe

NPOMERYTKH MOHOTOHHOCTH aanuoi ¢yn-
KIHH.

3agaiiTe aHATHTEUYECKH YPaBHeHHe NPAMOIl,
NPOXOAAIIEeN yepe3 TOYKH HepeceeHHA

rpadEkoB PyEKIHE

y=x*+2xny=6x- x= y=2x>-56xuy=x*—x.
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Bunoanure geicremm;
4% -9 .3+2y+9—4y 9y’ -4 .2—y+ v
2 -Ty+3 1-2y 8-y 2 -5y+2 3y+2 1-2y
Tomsayacs rpagakom PyExan

¥ = ax® + bx + ¢, R300paAmeRAMM

HA DHCYHKe, OnpedelHTe 3HAKH THCeN
@, b, ¢ H INCKPHMHHAHTA KBAAPATHOTO
Tpexuaena ax® + bx + ¢.

OTteeT ofnaAcHUTeE,

C-5. PEWEHWE KBAPATUUYHbLIX

HEPABEHCTB
Bapuaur A1 Bapuanr A2
o
PemmTe HOPDABCHCTEA!
a)x*-9>0; a) x*-4dx < Q;
6) x?— 11x + 30 < O; 6) x2 - 3x-10> 0;
B) -2x*+ 8x -2 < Q. B)-3x2+Tx—-4>0,
(2]

Halawre 35a9eHEA X, NPE KOTOPRIX
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TpexuneH 4x*-4x+ 1 npuaumaeT rpexaned —16x?+ 8x - 1 npunn-
HOJIOAHTENbHBIE 3HAYEHNH, MAeT OTPHIATE/bHEIR 3HAUCHNKA,

(3

JoxaxuTe, IT0 Npu Jbom
3HAYEHHH ¢ BepHO HEPAREHCTED

1> 2a - 542 6a < a® + 10.

Bapuwaunt B1 Bapuaunwr b2
(1]

Peminure HepaBeHcTsa:

a)x*-8x+ 15 > 0 a) x2— 10x + 21 > O
0) 8 — 2x? > 0; 6) 15x — 3x2 > 0;
B) (2 + Tx)¥ < (4 - 8x)% B) (1 -56x) > (11 + 3x).

Jdokxaxnare, ¥TO NpH JAHW6BIX
3HAYSHHAX X BepHO HePABEHCTBO

4x2 - 20x + 25 > 0. -9x2+ 24x-16 <0,

(3

HaiinaTe o6nacTy onpenenenus QyHKIHH

y= x-1 y= x+1
J-6x2 +11x -5 V5x® +11x +6
Bapuant B1 BapuwanTt B2

PeminTe HepaBeHCTBA:

a) (2x — 8)* - 4x(2x — 8) > 0; a)(3x + 9 + 6x(8x+9) > 03
6) 12x2+ 12x + 3 > O 6) 12x — 18 < 2x%;

B) vx* —Tx > -1. B) vxi+4x>-2,
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(2

Pemnre enereMmy HepaBeHcTB:

{x”—x—2so, {x2+x—620,

Z+x-220. x*-x-650.

Haiiaute Bce snavyeHns @, Npu
KOTOPHIX YPABHEHHE

x+(a-2)x-2a4+1=0 He x+ (a + 2)x - a®+ 1 = 0 numeer
UMeeT KOpHeil, ABA KODHHA.

C-6. PEWWEHUE HEPABEHCTB
METOOM UHTEPBANOB

Bapwaunt A1 BapuaHTt A2
0

Pemmre Heparencrra:

a) (x + 2)(x - 3) > 0; a)(x-1)x+4) <0;
6) (x + 1(2x — 8)}3x + 6) < 0; 6)(x - 2)(4x + 4)(2x - 6) > 0
g 2*3 .0, 8) 12X <o,

3-x x+1

2]

Onpepeaure, NpH KAKHAX 3HAYCHHAX X
HMeeT CMBICH BHpPAMKeHHE

x(+*-9). («* -4)x.

HailianTte neasle pellieHNA HepABEHCTBA:
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x

21,
2x -4

Bapuaur b1
1

Pemurte nepaBeHcTBa:
a)(2x+3Ux - 1)< O;
6) x(4 - x}x+ 1) > 0;
2x-4
x+b

B) - >0

2]

Bapuaury b2

a)(3x-2)x+3) > 0;

6) x(x-2)3-x)<0;
x+b

B) —

0.
3%-6

Henonnaya pasnomenne Ha MHOKHTENHN,
OMPENICNNTE, NPH KAKHX 3HAYEHMAX X
JaHHOE BLHIPAKOHHE NPHAHMAET
HOOTPHUIATENLHEG 3HAMCHHA:

x — 81x°5, 16x — a5,

Hadigure mesnie peineAua HepaBencTsa:

2x+7 x-4
2

4-x 5 Tx+2
2-x x-2°

4-2x  2x-4°

Bapuaunr B1
o

Pemuinre HepaBeHCTRA:
a) (8x - 6)(x - x5 > 03
6) (x* — 25)(x% - 6x + 5) < 0
B) (x* — 9x%)(—x%* - 3) > 0.

Bapuwant B2

a) (2x - x3)(2x+6)> O
6) (2-4)(x2-3x+2)< 0
B) (—x% ~ 2}x* - 42 > 0.
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Haiigure meanie pemenns HepaBeHCTRA:
x*~x-6 xX+x-6
2_ - 2_""'_ S 0 -
x“-4x+4 *+4x+4

Pemure HepaBeHcTBO:

+1 -2
(ﬁ—4%E:Iso. (9-#) =5 = 0.

K-2. PEWWEHWUE HEPABEHCTB

Bapuaur A1 Bapuanr A2
o

Pemnure KBaJAPpATHYHLES HePDABCHCTEA:

a)x:-2x-8<0; ay x4+ 4x-12 < 0;
6) 2x2-B5x+ 3 > 0 6)3x?-4x+1>0;
B)xt-1<0. B)x2-9>0,

2]

Pemnre BepaBencTBa, HCHOJLIYH
METOJ HHTePBAJIOB:

a)(x—56)x+3)> 0 a)(x+ 5}¥x-3)< 0
2x + 4 x-1
6) % <0. 6) 2x+6>0

PemmTe cHeTeMy HEpABeHCTR:



Kaazpareunas ¢yaxuus 23
3x2-x>0, 22 4+2x>0,
x<0. x>0,

Hailinure o6aacts onpenenesns GyYRKOHHA

y=vx+20-x%.
L5

JlnaHA NPAMOYTONLHAKA HA 3 M
Gompme mupHAel. Kaxkyo amuny

AODKeH MMeTh NPAMOYTONLHHK,
yrofRl ero nnonteds ORIa MeHb-
me 28 cm??

Bapuwanr B1
o

1

Y= .
V30 - x - x*
(5 ]

Hiupuea NPAMOYrONLHHMKA Ha
4 ¢cm meRpme AMuHEL. Karywo
LIUPHHY AOCAKeH HMeTh NOp#A-
MOYIOJBHHE, 4YTOOH ero mnjao-
maae Owna Goasme 21 cM??

BapuwauTt B2

PemuTte KBAZDATHTHEIC HEPABEHCTBA!

a)(2x—-3x+1)> x4+ 1T,
61l - x> (x+1)%
B) —3x? < 9x,

a) (2x + 1)Yx - 3) < 2% + 213
6) x+ 22 < (x + 2)%
B) 2x? > —4x.

Pemure HEPABCHCTEA, ACHOAMIYH

MeTONl HHTePBAAOB:

ay{dx -1 + x5~ x)> 0;
6) x® - 81x > 0.

a) (2x ~- 6)(4 + xX1 - x) > 0;
6) x* - 64x > 0.

PemiuTe CHCTEMY HEpABEHCTB:

1

”)x,

x

L+2 2 0.

4
-"<x'
X
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Hajigure o6nacTs onpegenenns QynKmmn;

_’6+x—x2
v= x-2
©

IlepuMeTp NpPAMOYTONABHHKS PA&-
sed 28 cM. B kaxmx npegenax Mo-

HET MEHATHLCA NJITHA IPAMOYTONb-
HEKa, YTOOH ero miomane Ownina
6ospine 48 cM3?

BapuaHnTt B1
[ 1)

_’G—x-ﬁ
y= x+2
(5

IlepuMeTp NpAMOYTOJIBLHHKS pa-
BeH 30 cM. B Kaxux npegenax
MOXKET MEeHATHLCA IIUPHHA TpA-
MOYTONBHHKA, YTOOBI ero Ijao-
waAas Geuia Gospme 54 cm??

Bapuwaut B2

Pemmmre KBagpaTHUHLIC HEPARCHCTBA:

3x-1
2

a) x% - >x-1;

x2+6x_-2x+3
6 2

6) £12;

2 2
L (-2 1ox
16 4 2

2

a) x2 -2 "1 5 9x44;

x’+10x_2x+5 <

20;

®) 10 2

2) (x+1)2_(.1c—1)2 . 9 -1
12 3 4 °

PemuTe BEPABEHCTBA, HCIIOAL3YH

METOX HHETepBAJOB:

a) (x* - 2x -3)2 < (x2 - Sx)z ;

3 _ .4 2
6) 2.::2 X" +3x 50.
X +x+6

a) (.1t:2 +3x+ 2)2 > (x2 + 2.1t:)2 :

3 _ .4 2
6) 3.::2 x' +4x 50.
X +x+2



Kpaaparnunas QyHKHHA
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Pemnre cHcreMy HepaBeHCTB:

(r-9) VT vaa

x+5
15+2x-x*>0.

0,

(.1t:+4)\f:1c2 -x-2 .

x-H
16-2x-x*>0.

0,

Haiigure o6xacTs onpeaeaenua Gyuxnun

y=-x*+2]x|+8.
©

Joaka pomxaa mnpoiite 15 KM
TI0 TEYEeHHID DEeKH U BePHYTHCA
ofpaTHO He NO3Ke, YeM uUepes
4 gaca, CKODOCTE TeUYeHUA PEeKH
paeHa 2 KM /4. Kawxoif zomxua
OHITE coBCTEEHHAA CKOPOCTE JIOA-
Ku?

=J-x2 +]xf+ 6.
(5]

Tlnanep JAOMKeH IOPONETETH
60 xM nmo HampaBJIeHWIO BeTpa
H BepHYTbcA 00paTHO He MO3HKe,
yem wepe3 D wacos. IIpm Kakoit
CHOPOCTH BETDA 9TO BOIMOKHO,
ecJiy coBCTBEeHHAA CKOPOCTE ILIA-
nepa 25 kM/u?



YPABHEHHA U CUCTEMBEI
YPABHEHHH

C-7. PEWEHMUE LENbIX

YPABHEHUW

Bapuaunr A1 Bapuaunt A2

o

Penmurte ypasHeHHA:
a) (8x + 1X2x — 3)— 1 = (4x - 2); 8) (3x - 1)(12x + 1)— 10 = (6x + 2);
6) xt - 26x2 + 25 = 0; 6)x'- 17Tx2+ 16 =0;
B) 4x* - x?=0; B) 2xt - x*=0;
(2 -50-3(x2-5)-4=0. r) (x?- 3+ 22 -3=2,

(2

Onpenenure, DPH KAKHX 3HAYCHHAX X
PABHEI 3HAUECHHES ABYWICHOB

x% - 422 n 9x — 36. x* + 9x% u 4x + 36.
BapuanuTt b1 Bapuant B2
1
PemuTe ypasHeHHA;
a)xt-x2-12=0; a) x* - 4x? - 45=0;
6) 16x* - 32x2 - x+2=0; 6)9x®+ 18x1-x-2=0;
B) (x2 + 2xP — T(x% + 2x)-8=0; B(x2—-2xP-2x*-2x)—-8=0;
D%+ 3x+ 1)%+ 3x+ 3)=-1. N+ x-5)x*+x+1)=-9,
2]

Onpenenure, NpH KAKHX 3HAYCHMAX ¥/



YDAaPHCeHHA H CHCTeMEI YDARHOHHM
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¥y’ -3

cyMMa Apobu u appobm,

ofparHoll ganHo#, paBHa 2,5.

Bapuwaur B1
(1

Pemnre YPARHCHHSN:

a) x° — 5x% — 36x =0;
6)x®+3x2+6x+8=0;
B) (x* - Tx + 13)* -

—{(x-3)x-4)=1;
r) (x* + 5)® = (5x - 1)

HaltauTe deThIpe DOCHASAOBA-
TEJBbHBIX IEJNBIX YHCAA, [IPOH3-
" BemeHNe KOTOpRIX pasHOo 120.

¥y’ —4

PasHoCTh Apobu 7 apobu,

oGpaTHOil mauHoOit, paBHA 2%.

Bapuanr B2

a) x* + 2x* - 3x% = 0;

6) x>+ Bx2 - 15x — 27 = 0

B) (x2— 5x + TP -
~-{x-3x-2)=1;

r) {(x? - 3x)* = (2x - 6)2.

Haiiaure wgetripe nocaenoBa-
TeJIbHLIX HEeUeTHLIX YHNCa, Ipo-
N3BefeHKe KOTOPHX paBHO 106.

C-8*. YPABHEHUA BbICWIKUX CTENEHEMN:
METOAbI PEWEHUA,
3A0AUM C NAPAMETPAMMU
(pRomawHAA camocToATeNnbHan paboTa)

BapuwanuTt 1

Bapuwanr 2

Pemmure ypasuenud, BHIONHEND
NOAXONAIRYI) 3AMeRY NepeMennoii:

a)(x*-2x-1F+
+3x2-6x-13=0;

a) (2x% + 8x - 1) -
-~ 10x2 - 15x + 9 = 0;
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& _ - 2 _ i
6):: 3x 6__ i 8x —_2 6) " +2x-6 ! 3x -2
x x°-3x-6 x x +2x-6
B) (x — 1}x - T)(x — 4)x B) (x — 4)(x + 2)x + 8}
x(x + 2) = 40; x(x + 14) = 1204;
r) G(x” +-1—2)+5(x+l]—38=0; r) 2[x’ +L2]—7[x+l]+9=
x x x x
2 *-x x-x+2 -1 2 P+x  x+x-5 -1:
x—x+1 -x-2 x+x2 X+x-4
e} (x+ 1)+ (x+ 3)=16. e)(x+ 4)+(x+6) =282

(2

PeminTe ypaBHeHHSA, HCIOALIYH
JdejleHHe HA NOAXOAZINEe BHIPAKEHHE
C NepeMeHHOIL

a) (x*— 6x — 9P = x(x>— 4x - 9); (2~ Bx + 2Y(2x% + Tx + 2)=—202%
B)xt—Txt+ 142 - Tx+1=0; 6 xt+xP—-4x2+x+1=0;
B)2x-1¥+(2x - 1)}x+ 2)= B) 2x* + x¥(x + 2) = 3(x + 2)%;
= 2(x + 2)%
x* —12x+15 4x x?—6x- 9 x*-4x-9
) I 2 .
6x+15 x*-10x+15 . x x*-6x-9

PeminTe YpABHCHHE, NCIIOAL3YA
BRI¢JIEEHEe NOMHOTO KBAApaTal

2 2
24 x =8. o x =
. (x-l] * 2x -1

Onpeneanrte 3HAY¢HMSE NADAMeTPA 4, NPH
KOTOPMX YpABHEHHE

x+(@-a+1Dx2-a*-a=0 X +(a®-2a+2x%-2a%-4a=0




¥YpasHeHHA H CHCTeMEI YpABHeHHIH

4) HMeeT eIHHCTBOHHLIH KOPeHh;
6) uMeer ABA Pa3NMIHBLIX KOPHA;
B) He HMeeT KOopHeif.

C-9. PEWEHWE CUCTEM YPABHEHUMA
BTOPOM CTENEHHU

BapuauTt A1t BapuaHT A2
0
PewsuTe CHCTEMbI YPABHEHHI:
x—-y=1, x+y=2,
a) {Iy = -].0; a) {xy = -]_5;
x+2y =1, 2x+y=-1,
6) yz 6) {2 ¥
2x+y° =-1; X +2y =38
B) x+y=4, 8) x-y=1,
x*-y* =8. -yt =
Bapuant B1 Bapuaut b2
0
PemuTe cHCTeMEl ypaBHeHHiL:
x+2y="T, 2x-y=2,
a . a) 2
2y° + xy =14; 2" —xy=6;
5 [E-Dw+3)=5 5 [FrAE+D=12
Sx-y=4 x+2y=6;

B x*+y’ =18, 5 22 +y? =10,
xy=—6. xy=—3o
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Bapuauxwt B1 Bapuwaur B2
(1)

Penute cHeTeMBl YpaBHEHMI:

x+y=4, x-y=3,
a) 4y , a) Y
2 +2xy+2y° =1T; 2x% - 2xy +y* =10;

11 4 1,13
6)dy x 5 6)ix y 8

x-y=4; x+y=12

x* + xy =10, x?—xy=-2,
B . y B) . y

y +xy =15, Yy -xy=3.

C-10. PELIUEHUE 3A[AY C NOMOLbIO
CUCTEM YPABHEHUM.
rPA®UYECKOE PEILEHUE CUCTEM

Bapuant A1 . Bapuaunt A2
o

He pHmOaEAA nocrpoennii, nafignte
KOOPIAMHATH TOUCK NepeceueHnd

napabons: y = x° + 2x — 1 u npa- napabonsl y = x*+ ¥ + 2 u npa-
Moty =x— 1. Mot y = 2% + 2,

Cymma aByx uucen paBEa 12, Pa3EoCTE ABYX HATYPAABHEIX YHA-
a8 WX Npou3BeAeHHe paBHO 32, ces paBHa 7, 4 AX NMPOH3BEAeHHE
Haiigwre 5TH YUcaa. paBeo 18, Haliaure arn wnucna.

Pemmure rpadwueckn cueTeMy ypaBHeHHI:



YparneHMA ¥ CHCTOML! YPARRCHAN
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y=x-4,
y=x-2,

Bapuwautr B1
(1

{y:x’ +2,

y=x+4.

Bapuaunr B2

He Brnonxnas mocrpoennii, nasiznre Ko-
OPRHHATHI TOYEK TIepeceIenna

oapabonu ¥ = x* - b n OKpy=-
BOCTH X% + 2 = 25,

2

CyMMa KATeTOB NPSAMOYTOILHOIO
TPeYIOJALHAKA paBHA 17 M, a ero
runorenyas — 13 cm. Hadinure

napaboanl y = x2 + 3 H OKPYXK-
HoctH x? + 2 = 17.

TlepuMeTp NPAMOYTOJIBHOTO TRE-
YTOABHHKA paBeH 24 cM, a ero
runoTedysa — 10 cq. Haiimare
KATeTH TPeyroJIbHHKA.

Peminte rpadpHuecKH CHCTEMY

KATeTH TPEyTOJbHUKA.
ypaBHeHMIf:
xy =6,
y=x+1.

Bapwaunt B1
o

xy =12,
y=x-1.

Bapwantr B2

Haiigure KOOPAMAATH OGIEX TOYEK

rpadHKos ypaBHeHWH:

xX-92=0uy*+x=10.

Ecam peysHauHOE YHCIO paine-
JIUTH HA IPOH3BEACHAE er0 ORdD,
To moayumTca 2. Ecnm aro e

4x* - P =0mx?-y=8,
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YHCJI0 PASACANTHL HA CYMMY €ro updp npuGaBUTE KBAAPAT YRACIA
uubp, 1o noayuurca 4. Haiigure JeCATHOE, TO TOILYIHTCA AAHHO
JAHHOE THCAO, yucao. Haliaare AaHHOE YHCIO.
PemmTte rpadmueckH cHCTeMY YPABHEHMIN:
y=|* +6x+8|, y=|e* -8x+13,
y—x=05. y+x=6.

C-11*. CUCTEMbI PALLUOHATNBHbIX
YPABHEHMUH
(AoMawHRR camocTOATEeNnbHAR paboTa)

Bapuanut 1 Bapunaunrt 2

Hemonnayn samMeny mepeMeHNEIX,
PeImnTe CHCTEMY:

:3 y=>5, ——1—+x=—1,
a) x + oy a) xxy
Y _g s
x+3y x-y
6) xy+x~-y=1, 6 'y —xy® =6,
x*y - xy® =6. xy+x-y=-5H
(2

PemAaTe CHMMETPHYHYIO CHCTEMY:

X+xy+y=5, x—-xy+y=1,
Pray+y’=1. Pyt +2x+2y=11.



Ypasmenun N CHCTEML] yDABRHOHWI

PemaTe cHCTEMY HEONHOPORARBIX

ypaBHEHMIT:
2x% - 2xy + 3y° =8, 22 +3xy-3y° =1,
2 ~xy+2y =2. 222 —xy+y* =2.

PemuTe cucTemy, ACIIONb3YH
MeTO]I MOUIeHHOro JAeJeHH:

8) 2+t =9, 2) L-yr=1
x+y=38; x-y=1

6) y-x=2, 5 -yt =3,
xy® - xy’ = 8. X —xy=2

PemmiTe CHCTEMY, HCTIONLIYA
Pa3noaenne HA MHOMHTEIH:

{(x+4)(y-—1)=x2+5x+4, {(x—l)(y+5)=2x2+x-3,

-y -8x+8=0. 2x —xy-8y-7=0.

o

Pemure cucremy:

y* = 4x +13y.

x* +xy+x =10, xf =13x + 4y,
Yy +xy +y =20,
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K-3. UENBIE YPABHEHUA
M CUCTEMbI YPABHEHUU

BapuaHTt A1
(1]

Pemure ypaBHeHHA:

a) x*+ 5x2 - 36 =0;
6) x* - 16x* = 0.

Bapuautr A2

a)xt+8x*-9=0;
6) x*-25x=0.

PemnTe CHCTEMY YPABHeHMI:

xy—x =4,
2x+y="1.

©

IIepmeTp NPAMOYTOJLHHKA DA-
BeH 22 ¢M, a ero IJomans pas-
Ha 30 em?. Haiizmre cTOpOHH
TOpPAMOYTOJIBHHKA,

xy—y =24,
x -3y = -5,

TlepumeTp IPAMOYTOJABHUKA DA~
BeH 18 cM, a ero mIOLIAREL PAR-
Ha 20 cM?. Haiizure cTOpPOHH
NPAMOYTOJALHUKA,

Haiiaure syan dyErmun

y=x3+2x-x-2,

y=x>-x2-9x+9,

HaiianTe pelnleENA CHCTEMBL

+

5
6!
5

8 H =

1
14
y:

+
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Bapuaunt b1
o

Peumnre ypasnenus:

a) dx* + 16x%2 - 4= 0;
6) 3x* - 2x2-x=0.

2

BapuwauTt B2

a)9xt+ 8x2-1=0;
6) 2xt - H5x® + 322 = 0.

Pemure cucremy ypasaenmii:

2x* —3xy = 4,
3x+y=25,

Jduaronane  OpAMOYTONBHHKA
paeEa 13 cM, & ero mIomMapnb
paBua 60 cm2 Haiigure nepu-

15x% — 2xy = 5,
2x-y=38.

Juaropans  OpAMOYTOJLHEKS
paBra 10 cM, a ero mepumeTp
paBeH 28 cM. Haitaure naomans

MeTp NpAMOYIOALHHKA, NpAMOYTOJABLHUKA,
HaijianTe afcoHcchl TOUEK,
B KOTOpMIX rpadux dyRrman
y=(x*-3) y=(x*-8)y
nepecexaer napafony
y=x%-3. y=x%-8,
HaiiauTe penlennsa cHCTEMBI:
x; 3 0’ y + 1 — )
y+3 x—-2
Vtx=11 x*-y=5
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Bapuaur B1
0

Pemmate ypaBReHRA:

a) (22 + 2xXx%* + 2x - 2) = 3;
O)x®+af-3x" -3¢ —4x-4=0.

©

Bapuauntr B2

a) (x> - 2x)}(x*-2x-T)=8;
D+ +30%+32+2x+2=0.

PemATe CHCTEMY YPaBHEHHI:

1w

+£=
x

bl o

R w

2+ y? =20.

(3

60 meraseii mepseiit pabouwmit ua-
Ha 3 yaca OwleTpee,
yeMm BTOPOH. 3a CKOIBKO 9acoB
propott paGoumit usrorosur 90
AeTanmeif, ec/il TPH COBMeCTHOMH
pafoTe OHM HITOTABAHBAIOT 34
1 vac 30 geraneii?

Pemnute ypasHeHHe:

(xy+2-3F+
+(xy+y-4yY=0.

*_ y_3
vy x 2’
2 -y =12

30 crpanun, ogHS MAIIMHNCTHA
negataeT Ha 1,5 uaca GmicTpee,
yeM BTOpaf. 38 CKOMBKO BpEMEeHH
BTOPaS MALIWHHCTKA HANEYATAET
60 cTpannn, ecny, paboTad BMec-
Te, OHH nevyaTawT 30 cTpaHUL 3a
1 yac?

(xy—x— 4P+
+(xy-y-3¥=0.

Hajiinure pemenss cHCTEMBI:

2t -4 -0,

y+3

y -9
=0C

x+2

x*-25 _
y+1 o
1-y°
x-5

=0.




APAPMETHYECKASA
H TEOMETPHUYECKAHA
IIPOTPECCHH

C-12. APUOMETUYECKAA NPOIrPECCHUA.
©OPMYNA n-Olo YNEHA

Bapwant A1 Bapwant A2
(1

CocTaBbsTe (popMyay n-0ro 4JAeHA
apajpMeTEIecKoli mporpecenn (a,)
M HaiimuTe G,,, ecau

al = 2’4; d = -0,8. al = _2,4; d = 0’8.

2

HaiinaTte pasaocTs apadpMeTHISCKOIH
nporpeccus (c ), ecan

-1,2; ¢, = -0,4. e, =27¢,=18.

Haiiaure nmepeniii anen apudpmerngecroi
nporpeccux (a,), ecan

1

a,= 23; a,, = 48, a,~4;a, =36
Jdana apudMeTHYSCKAS MPOrPECCHA
-21; -18; ... 33; 30; ...

Onpegeanre, 1og KAKMM HOMEpPOM
B 3Ty OPOrPecCcHIO BXOXUT uucao 0.
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Bapwaur B1
(1]

Bapuwaurt b2

HJana apudMeTHUCCKAA MPOTPLECCHT

_22,5; _21; rew

16,9; 15,6; ...

Haiigure 11-it wieH H PA3HOCT TIPOTPLCCHH.

HailiauTe mepBuii YNeH H PA3SHOCTD
apudmerHyecxoir nporpeccnn (a ), ecau

a,=18a =0,6.

a,=-2,3; a, = -0,8.

Haiigure HOMep unera apndmerHuecKoi

nporpeccus (a ),
pasuoro 22, ecm g, =-2; d=8.

paBHoro 47, ecm a, = —3; d = 5.

ApudmerHueckas MPOrpeccHd 3aAaHA

tdopmyaoit

c,=11n- 78,
HafizuTe nepBHif NoA0MKU-
TeJIbHEIA “MIeH OpOrpeccHu.

Bapuaut B1
1

Bpuraga uaroToBMIa B AHBape
62 neranu, a B RaANE caexy-
MUt MecAl, U3roTOBAANA Ha
14 peranei Goapmie, YeM B Ope-
Augymai, CrROABKO Aetaneil
usrorosmaa Gparaga B Hoabpe?

¢, =93 -"Tn.
Haiiaure nepsrlit oTpHIaTennb-
HHI 4JeH IPOTPecCHH.

Bapuaur B2
L1

Macrepckas BHOOJIHRJIA B SH-
Bape 44 3aKasa, a4 B RaXAHH
caeaYIOUE MecAll yBeJIHYHBA-
J8. TPOMBBOJMTENLHOCTL TPYAA
Ha 11 zakxasoB. CKOJBKO 3aKa-
30B BHINOJHUAA MACTEDPCKAd B
Aerabpe?




ApHMeTHYECKAR B FeOMOTPHICCKAS NPOTPECCHH
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Haitpure 17-it wnen apudMerudeckoit
HNpOrpeccHH (a ), ecan

a,=-91;a,=-7. a,=94;a, =32

1 1
Memnxy gHcaaME ~2 H ar BCTABLTE

TPH YHCIAA YeTHIpe YHCIa

TaK, YT0o66l OHH BMecTe ¢ JAHHBIMH
YHCIAME COCTABHJIN APHGMETHICCKYIO

nporpeccmo.

Haiianre 3aaYeENA X, IPH KOTOPLIX

qHCaA
x—-1;4x-3umx?+1 r+1:2x+1ux?-8

COCTABIAIOT APH(METHICCKYIO

NPOrPeccHIO,

C-13. POPMYNIA CYMMbDI
n NEPBbLIX YNEHOB APUOMETUYECKON
NMPOrPECCUM

Bapuwant A1 Bapwant A2
0

Haigaure cyMMy NeCATH NEPBRIX YICHOB
apudmernyeckoit mporpeceun

-3; -1: ... 24; 21; ...
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B pepBsiii geHE MATA3HUH NPOAAT
12 xr caxapa, a B KasAbIif cne-
AVIOIIUH AeHs OpoAaBai HA 2 Kr
caxapa Gosrioe, ueM B TIPEAHIAY-

mmii, CKOJABKO caxapa IpOAAaj
marazuH 3a 8 gueii?

Haiigure cymMmmy
HATYPAXBLHBIX 9ACE]I, HE IIPEeBOC-
xoaanux 30,

3a nepByI0 CEeKYHAY JEHMEHHSA
Teno nponwno 18 M, a B KamAyIo
HOCHeAYIoIYI0 NPOXOAWIO HA
3 M Ooasille, YeM B NPeARZY-
mywo. Haiigure nyTe, mnpolixeH-
HBIH TEJA0M 3a 6 CerkyHO.

HaTYDAJIBHEIX YHCe]l, He MpeBoc-
xogamux 40,

Hana apupmeruveckad mporpeccus (a ),

e
a,=2n+1,

an=2n—1.

Haidizure cymmy ee uaenos ¢ 11-ro no 20-

H BEJIIOYETENLHO.

Bapvwaunt B1
0

BapuaHTr B2

HaiianuTe cCyMMY NeCATH NePBHX 4IEHOB
apudgmeTnveckoit mporpecenn (a ), ecan

a“=4n+1.

Hailigure cyMmMy BOCHMH NEPBHIX YISHOR
apameTHueckoi mporpeceun (x), eean

X, =4 x5=2.

Haiigure cymmy

x,=7x,=-1
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YeTHHX YHCeN, He IIPeBOCXOMAsM-
max 40,

B apupmernueckoit oporpeccan
(@) a,=111, d =-6. Kaxoe Ha-
HMeHbIIIee 4YHCHO WICHOB 9TOi
NpOrpeccuH, HAYMHAA ¢ OEp-
BOTO, HYXHO B3AThL, YTOGH HX
cymMma Onina oTpHUATeAbHON?

Bapuwant B1
o

HeYeTHRIX YMCEN, He IPEBOCXO-
Asmux 40.

B apudMernyeckoil mporpeccnn
(a,) a, = -100, d = 8. Kaxoe Ha-
HMeHbIIee YHCJAO YJeHOB 3ITol
NporpeccHuy, HAUUHANA ¢ IePBOIC,
HY)XHO B3ATbh, UTOOL MX cyMMa
6BLIa TOJI0KHTEALHOH?

Bapuanwt B2

B apudmeraueckoi nporpeccHn

55; 61; ... malinuTe CyMMYy BCex ee
HOJI WICHOB.

—63; -568; ... HafigpTe cyMMmy
BCEX €e OTPHOATEJABHEIX SLIe-
HOB.

Haiigure cymmy Beex IBYy3HAUYHLIX

HATYPAABHBIX MHCEN,

KpaTHBIX 7.

KpaTHBIX 8.

B apugmernueckoit nporpeccun (a )

d=-5;a =-8; 8 =145.

Haidixure n » a@,.

d=38;a, =59 S, =6l10.

B apugmerniueckoit nporpeceun (x,)

x,; = 10. Haiizmre S,;.

x, = 6. Hafigure S, ..
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K-4. APUOMETUYECKASA NPOTPECCUA

Bapuanr A1 Bapunanrt A2
[ 1]

JaHa apudMeTHUeCKAd IPOrpeccHd
=25; -22: ... 27: 24; ...

a) CocraBrTe opMyny n-ro wieHa npo-

TPEeCCHH,

6) Hajigure 21-if uneH nporpeccnn.

Aara apudmernueckan nporpeccus (¢ ),

B KoTOpOit

¢, =18; ¢, = 14, ¢, =-9; ¢, =-5.
a) Hajligure nepsriii wien u pasHocTs
NPOTrPECCHN,
6) Hajlinure cymmy nepnix 8 uaenos
IIPOrPecCHH.

©

AprdMerHyecKasn NIporpeccud 3aAaHa

dopmyaoit

x, =29-3n. x, = 5n — 47.
a) Haiinure cymmy nepeaix 10 unenos
HPOrpeccHM.

6) Cxoanko B 7aHHON NMPOTPecCHH

THOJOKHTeNLHEIX YJIeHOB? OTPHIATENLHBX YACHOB?

o

JaHa mocaegoBaTeNbHOCTh HATYPANBHBIX
YyHcesd, KOTOphe

KpaTHH 4 H He npesocxoaar 50, KpaTHH! 3 B He mpesocxoaaT 40.



ApuibMeTHUeCKAn N FeOMETPHYUCCHAN NPOTPECCHE

a) CKOABKO 1aenoB B JaHHOH mocaenoBa-

TeABHOCTH?
6) HaiianTe cyMMy BCeX 9WIGHOB NOCIET0-
BaTeJBHOCTH,

Bapuwaur b1 Bapunaur b2

Jaua apudMeTHICCKAd MPOrpPeccHs
29; 24; e _31; _27; e
a) Haiinure 31-ii wien nporpeccun.

6) OnpegennTe, BXOMHT JH B JARHYIO
IPOrpeccHIo

yucao -41. yuacno 41.

2

a) Mexny uncnamm 1 B 4 BeTaBhre

8 wacen 10 uncen
TAK, YTOORI OHM BMeCTE ¢ AAHHBLIMH YHC-
JaMH COCTARJIAIH APH{PMETHYSCKYIO IIpO-
rpeccHI0, H HAMINTE ée PASHOCTH.
6) Haliaute cyMmmMy wieHoB noayueHnoti
NPOrpPeccHN.

ApndmMeTHueckan nporpeccus 3aaaHA

dopmyoit

a, =98 — 5n. a,=6n - 121.
a) Haiiaure cymmy

HOJIOMHTEJABHBIX OTPHIIATENIBHRIX

WICHOB JAHHON MpOTrpeccHH.

6) Hailigure cymMmy wieHoB TanHOi mpo-
rpecenu ¢ 5-0ro nmo 14-if BRMOYHTEALHO.
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JaHa nocresoBaTeNBHOCTD ABY3HAYHEIX
MATYPAABHBIX YHCE,

KpaTHRIX T, KpaTHHIX 6.

a) CocraBsre GopmMyny n-oro 4geHa moc-
Ne0BATEAbHOCTH,

6) Hajiaure cymMy 4/IeHOB MOCJIeA0BA-
TeJILHOCTH,

Bapwaunr B1 Bapuwaunt B2
Jana apadpmerngeckan nporpeccud (a ),
B KoTOpoit

g, =112 L =2, 8,0, =80; =2,

ay Qs

a) Cocrassre (hopmyay n-oro uieHa Jan-
HoOil Iporpeccus.
6) Onpepgenure, CKOABKO B JAHHON mpo-
IrpeccHH 4JeHOB, MOAYJb KOTOPBIX He
npesocxoaur 10,
ApudmMeTHUecKas MPOrpecCHs 3axaHa
tbopmynoit

x =2n+1. x,=2n-3.

a) Hailiaute cymmy uneHoB AaHHOH mpo-
rpeccun ¢ 7-ore mo 20-it BRMICYINTENALHO,
6) Kaxoe HaEMeHLIIEe YHCIO WICHOB
JAHHONR MPOrpeccHH, HAYHHAA ¢ NMePBo-
ro, HYy’KHO B3ATh, YTO0BI MX cyMMma Ohina
Goapme 3607
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JaHa moce0BATEALHOCT JBY3HAYBEIX
HATYPAJABHMX uHCel,

KPATHRIX 4. KpaTHEIX 6,

a) Cocraesre hopMyny cyMMbl DEPBLIX 1t
YJAeHOB NAaHHOH MOCHeOBATEALHOCTH,

6) Haiiaure cymmy ABY3HAYHBIX
HATYPAJABHERIX UHCEJI,

He KPaTHBIX 4,

ApndMeruieckas HIPOrpeccus co-
mep:uT 20 wnesop. Cymma uie-
HOB ¢ YeTHRIMH HOMepaMu Ha
80 foapiIe cyMMH YJ€HOB ¢ He-
uyeTHEIMH Homepamu, Haiiaure
PA3HOCTE HPOTPECCHH,

He KPATHHX 6.

Apnbmernueckas HOporpeccrs
cogepxuT 10 uneHOR, a e PAZHOCTE
pasua 5. Ha cKOMBKO CyMMAa Wie-
HOB C YETHBIMM HOMEpAMM OTJIH-
YaeTCA OT CYMMEl YIeHOB ¢ He-
YeTHHMH HOMepaMn?

C-14. TEOMETPUYECKAA NPOrPECCUA.
®OPMYJNA n-Olo HNEHA

Bapuanr A1
(1

Cocrasste GOPMYAyY n-0TO TICHA
reoMeTPHYeCKOH NPOorpeceHu

3; _6; ew —2; _8; an

Haiigure nareti 4ien reoMerpuIecKol
nporpeccun (b ), ecau

Bapuant A2

. bl=81;q=l.

= 48; =
b q 3

B | -
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HailigaTe NePBEIi WIeH reoMeTPHICCKOMH
nporpeccHu (x ), ecan

x,=-54; ¢ = -3, x,=-64; ¢=-2.

o

B reomerpuueckoi nporpeccun (b,)

1 1
by==,b, ==,
3 8
Haitnure b,. Haiianre b,.
Bapwant B1 Bapuwanrt B2

Hajlignre meeTol H n-uIi 9JIeHL
reoMeTpPHUYCCKOM NMPOTPeccHH:

-20; 2; ... 30; -3; ...

Haiinute cennMoii 91eR reoMeTpHIecKoif
nporpeccun (b)), ecam

1
b5=—§;q=2\/§. b3=%;q=—\/§.

HaiinuTe 35aMeHATENDh MreOMETPHYLCKOMH
nporpeces (x,), ecau

4 1
x5=—§;x.,=—4. x4=2;x6=5.
Memxny uncasmm

9 16 m —
" H16
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BCTABLTE TPH YHCAA TAK, YTOOLI OHH
BMeECTe ¢ NAHHLIMHM YHCIAMH COCTABHIH
TeOMeTPHYECKYIO NPOTPecCHIo,

Bapuwant B1 Bapuwanr B2
(1]
HaiigaTe miecToOH M R-EIH WICHE!
reomerpuyeckoli mporpeccans (b,),
€CaH
3 4
b,=8b,,;b,=ﬁ. bg=27b,;b4=§.

HaijigaTe ceapmoli uaeH reoMerpuueckoit
nporpeccun (x,), ecan

x,=-2; x, = -6. x,=-4; x, = -8.

Haiigure amavyende x, IpH KOTOpOM UHe-

aa
x+1;4x u 16x - 12. X —2: 8x un 9x + 30,

COCTABJIAIOT FeOMETPHYECKYIO

NPOTPeCcCHIo,

Cocrasste dopmyay n-oro unena
reOMeTPpHYeCKoH IporpeccHn,

ecan
PasHOCTL MeXxAy MATHIM U Tpe- PA3HOCTE MeXAY IHecTRMM H
TLHM uJICHAMM pakHa 144, a 4YeTBepPTHIM 4JIeHAMH paBHA 72,
P83HOCTE MEXKIY YETBePTHIM H a DasHOCTb MEXJIY TPEeTBHM n

BTODLIM YNIeHAMH pABHA 48. MATHM YJICHAMH paBHA 9.
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C-15. ®OPMYNA CYMMBbI NEPBbLIX n YNEHOB
FEOMETPUYECKOW NPOrPECCUM.
BECKOHEYHAA FEEOMETPUYECKAA NPOrPECCUA

Bapuanr A1 Bapwant A2

HaiinuTte cyMMy nepBHX NATH WICHOB
reoMerpuveckoi nporpeccux (b ), ecan

b,=1,¢g=-2. b=-1¢=3.

Haiigure cymmy GecROHEYROH
reoMeTpHyeckoil mporpeccnn:

1
3; H _; b ; ; ; ey
I H 3 4:2; 1

3]
HajlignTe mepBhIi YjdeH reoMeTpHICSCKOi
MPOTPECcCHH, eCIH

8, =15;¢=0,5. S4=40;q=%.
4]
TIpeacraBrTe B BHOe OOLIKHOBeHHOM ApobK
JHEHO

0.(4). &¢.(7).

Bapuwanr B1 Bapuanr b2
O

HaiiguTe cyMMYy NepBHMX NATH WICHOR
reoMeTpHueckoil mporpeccun (b ), ecom

b,=6; ¢g=-2. b,=~18; ¢=3.
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2

HaiinuTe cymmy GecromewHoi
TeOMeTPDH1eCKOH mporpeccHn:

9
51,85 — ...
% 5’8

Lt
wits
o |

Haiigure 3RaMeRaTeb FeOMETPHYCCKOH
nporpeccuxu (x ), ecau

S,=39; x, = 27. S, =30; S, = 24.

IIpeacraBbTe B BHAC OGLIKHOBEHHOI Xpo-
6H qHCIO0

2,(17). 1,(12).

BapunanTt B1 Bapwant B2
1

Haiigure cymMy mepBBIX IATH 9JIeHOB
reoMeTpHYeckoll mporpeccan (b ), ecau

b, =281 b, =321,

Haitmure eymmy Geckoneunoit reoMerpu-
4eCKOH NMporpeccHn:

4'J§; _’4; ZJE; e 3J§; _3; JE; LYy

Haiigure 3maMenaTesIh reOMeTpHYECKOM
NPOTPECCHH, eCaH

S, = 2; 8, = 42. S, =3; 8, = 273.
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IpeacrarsTe B BMe OCLIKHOBOHHOM APOOH

YHEaAO
1,6(12).

2,6(14).

C-16*. KOMBMHUPOBAHHBIE 3A0AUMU
HA NPOIrPECCUM
(aomawHnn camocroaTenbHan pabora)

Bapuaunt 1

Bapuant 2

TpH YKCIa COCTABRAAIOT APH(PMeTHYeC-
KyYI0 nporpeccuio. HalygaTe 9TH uRCAa,

€CJIH H3BeCTHO, 9TO

nx cyMMa pasEa 27, H npm
yMeHpmenns Ha 1, 3 u 2 co-
OTBETCTBEHHO OHH COCTABJIFIOT

reoMeTPHYECKYIO NPOTPeccHio,

ux cymMa paBHa 12, u opu yBe-
JrdeHHH Ha 1, 2 u 11 cooTBeTe-
TBeHHO OHU COCTABAAIOT TEOMET-
PHYeCKYIO IPOrpeccHio,

YeTripe YHCAA COCTABIAIOT reOMeTPHYLC-
ky10 nporpeccuio. Halinure st 1mcaa,

€CJIH H3BeCTHO, 9TO

npH yBeJHUYeHHH ux Ha 10, 11,
9 u 1 COOTBETCTBEHHO OHH CO-
CTABJIAIOT apH(pMeTHUECKYIO
NPOTPECCHIO.

Haiigure geTeIpe 9HCa8, H3 KOTO-
PHIX [I€PBHI€ TPH COCTABJISIOT Ieo-
METPMYMECKYIO IPOTPeCCHIO, & IOo-
CAeIHUE TPH — apH@MEeTIYeCKYIO,
ecJIM CyMMa KpailHHX “HMCeJI paB-

OpH yMeHBOIeHHMH HMX Ha 2, 1,
3 u 11 coOTBeTCTBEHHO OHH CO-
CTaBAAIOT apuGMeTHUYECKYIO
TPOTPECCHIC,

Haiiaure geTripe 9ucaa, U3 KOTO-
PEIX IePEBIE TPH COCTARAAIOTADPM (-
METHMEeCKYI0 HPOTPeCcCHIO, ANoC-
JIeAHHEe TPH — reOMeTPHIECKYIO,
eC/IN CYMMa KpaifHHX JYHCeN Das-
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Ha 32, a cCyMMa CpefHHX 49HCen
paBHa 24,

Bee wieHR reoMeTpuyeckoit npo-
rpeccun (b,) pasmmambn, Memny
b, n b, MOxkHO BCTABHTE YACHO X
TaK, 4ro 9ncna b, b,, X u b, co-
CTaBJIAT APHPMETHUYECKYIO TIPO-
rpeccuo. Halignre sHameHaTemb
reoMeTpHYecKo NporpeccHuH.

Ha 7, a CyMMa cpeaHnx umcesn
paeHa 6.

(4

Bce wunennl apudpmermueckoi
oporpecch  (3,) Pa3IHYHHL
Ecar ypanuth @, 4 G,, TO 4McC-
18 a,, @, A G, COCTABJIAIOT Te0-
METPHYECKYIO TPOTPECCHI0,
Haitaure ee 3HAMEHATEND.

K-5. FTEOMETPUYECKASA NPOrPECCUA

Bapumanwt A1

Bapuwant A2

Jiana reoMeTpHYeCKAd NMPOrPecCHs:

1; 3; 9; ...

2; 4, 8; ...

a) HaliauTe mecToli WieH DPOTPeccHH,
6) Haliaure cyMmMy nmepBLIX IIECTH WICHOB

IPOrPeccHH,

Haiiante cymMy GecKoHeIHOil reoMeTpH-
qeckoil mporpecenn (b)), ecan

S
il
[
o
L]
il
[~

bl =24;q=

B b

B reoMeTpuieckoil nporpeccus (c,)

¢, =162; ¢ = -3.
a) Haiinure c,.

c,=24;q=-2.

6) Kaxne H3 uwieHOB AaHHON# NporpeccHn

OTPHUATENLELI?
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(4

B paBHOCTOPOHHHI TpeyroJn-
HHK CO CTOPOHOI 8 ¢M BOHcaH
Apyro¥i TpeyroJsHAK, BepIIHHA-
MM KOTOPOTO ABJAIOTCH Cepenu-
HEI CTOPOH nepeoro, Bo Bropo#t
TPEeYroNILHHK TAKUM Ke obpa-
30M BOMCAH TPeTHH Tpeyroib-
HHK U T. A. Haliaute nepumetp
BOCHEMOTO TPeyroJbHHKA.

0

B TpeyroabHHKe ¢ OCHOBAHHEM
16 ¢cM npomezena cpeAHAd JIM-
HUA, OAPATJIENBHAS JAHHOMY
ocHoBaHUK). B ofpasopasmiemcs
TpeyroJbHUKEe TAKWM e ofpa-
80M NDOBeAEHA CPeAHASA JUHUA
H T. A. HalianTe cpeasioi JnH-
HHIO MATOrO TPEeYroJbHUKA.

Haua GeCKOHEUHAN TeOMETPHIECKAS
nporpeccus (¢ ) ¢ cymmoii § u 3uameHa-

TeaeM g.

Hafignre ¢, ecmn g=—=, S=

= 4215,

=3fc

Bapumaur B1

Hafigure ¢, ecmn ¢, =18, §=
= 15.

Bapuaunr b2

Hana reoMeTpHiecKkan nporpecens (b ):
b = 2(-3)".
a) Haiigure maTelil WieH mporpeccun,

6) Hajfinute cyMMy NEepBBEIX BOCEMHE 4jie-
HOB NPOrPeccHH,

Hajigure cymmy GecKoHEUHOIM reoMeTpH-
ueckoli mporpeccuH

b, = 3(-2)".

6: 3; 1,5; ...
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JdaHa reoMeTpHuecKana nporpeccus (c,)
¢ NOJOXKHATENABHHIMHE YACHAMH, B KOTOPOil

¢, = 24; ¢, = 96. ¢, = 18; ¢, = 162,
a) Haiipure c,.

6) Onpegennrte KOAAYECTBO WICHOB
IMPOT'PECCCHE HAMMEAS ¢ IEpBOro,

¢yMMAa KOTOPHIX
paBHA 45. paBHa 80.
ITepBoHauanoumit BKAagx 400 CHuxeHHe CefecTOMMOCTH ToO-
py6ieit GaHK €XEroAHO VBEIH- Bapa cocTaBaser 5% B rog.
guBaer Ha 15% . Kakum crader IleproHAaUanBEHASA cebecrou-
BRJIAZ yepes 4 roza? MocTh TOBapa paBHa 800 py6-

Jyeii. Kakoli cramer celecron-
MOCTE TOBapa uepe3 3 roaa?

©

CymMa unenos GecroHeuHoi
reoMerpmueckoit nporpecenu (b))

B 3 pasa Gonpme ee mepBoOro B 1,5 pasza meHbIme ee mepBOro

qnena. Halizure orHOmMenHe -g—’- ynena. Haitaure orHOIIenue b—“
4 (-1

BapuwanTt B1 Bapvwauntr B2

CyMMa mepBHIX TPEX WICHOB IeOMeTpH-
YecKoli mporpeccH# paBHa

26, 168,
a CyMMAa CASAYIOMIHX TPEX YJAOHOB PABHA
702, 21,

a) CoctaBsre GOpMyy n-0T0 UiIeHA.
6) HaiinnTre CYMMY NMOPBbLIX NATH LIEHOB.
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Haitmmre cymmy GeckoHeunoi
reoMeTpHuecKoil mporpecens (b)),
ecan
8 1 27 1
b =—ig=—. b =—— ==
RPTA A =817z

B reomerpaueckoit nporpeccns (c )

¢,=3,¢=0,5; 5 =93. 9
c.=54;9=3; 8, =80§.

Haiinnre ¢, n n.
o (4
B npasunnHLIH TPeyroJILHHUK CO B oxpymxHoers paguyca 4 cMm
CTOPOHOI 3 ¢M BOUCAHA OKPYXK- BIIMCAH KBAZIPaT, B KOTOPLIil CHO-
HOCTbL, B KOTODYI) EIIHCAH eIe BA BIOMCAHA OKDYKHOCTE, H T. .
OAMH TPABWIBHEIN TPEeYroJib- Haliaure cymMmMy ANHH BeeX TAKHX
HHUK, H T.A. Haliaare cymmy OKPYHHOCTe.

mrcuiagel TpeyroJLHAKOB,

©

Pemmute ypasHeHHEe HA HHETEpRaANE
-1; 1)

1 1
“tx+x+x*+..=8. Z-l+x-xt+xt... =
x x

LTS



CTEIIEHB C PAITHOHAJBHBIM
IIOKA3ATEJEM

C-17. YETHBIE U HEYETHbIE ®YHKUUMN.
OYHKUMUA y = x”

Bapuaunr A1 Bapuaut A2
L1

Noramure, uro pysxuua f(x) apaserca
4erHoH, a PyHKuEAa g(x) — HeYeTHOH,

eCcAH
f(x) = x® - 8x% f(x) = 2x% — x%
—_ ___1_ ] 8 —2—
g(x)-x+x3. g(x)=x +=
(2
MocrpoiiTe cxemaTnaeckn rpadur
bynknun
y=x5 y=x%

C noMompio rpauKa onpeaennre,
CKOJBLKO POIIOHMH HMeeT YPABHeHMe

xe = 2¢ x5 = _30

o pamsoMy rpadHKy OnpeAeanTe,
ABIAETCA NH NAHHAA GYHEKUHA YOTHOH
HJIH HedeTHOI.

i’} . *y
% =T,
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(4
Cpasunrte unena:
a) (~25)% u (-24)%; a) (-12)' u (-16)";
6) (-25)" u (-24)°. 6) (-12)° u (-16)%.
Bapwaur B1 Bapunauwut b2
(1
Hccnenyiite dYHEIINH HA YeTHOCTH HAH
HEYETHOCTD!
2
g o () =252
6) f(x) = 2x* - x2 - 1. 6) f(x) = 3x% - 2x4 -
(2
TlocrpoiiTe cxeMaTHUecKH rpaduk
GYHKIHH
y=x5 y=x

Nonnayace rpadpuxoM, cpaBHATE
¥(-3,8) n y(-2,6). y(-4.2) n y(-4,4).

Jocrpoiite rpaduk JaHHOH GYHKIHH HA
npoMexyTEe [-2; 0), ecau gannan pyHK-
IHA ABJIAETCA

F

2-

HEJeTHOIH, JeTHOMH.



Crenens ¢ PAROHANEREIM MMOKA3ATEIEM

OnpefeaNTe KOMIECTBO KOPHeil ypaBHeHASN
xt=2 x*=-21
IPH Y€THOM H HEYeTHOM K.

Bapuanrt B1 Bapuanr B2
L1

Hecnenyiite Gyaxnnn Aa 4eTHOCTH HAH

HEUETHOCTD:
a) f(x) = |1 + 2+ (1 - a) f(x) = (x - 20 + (x + 2)%

-3x° —dx
G)f() -6 6) f(x)= 3-—12

2

IlocTpoiire cxemaTHYecKkH rpaduir

GbyHRURH
y=—(x+1) y=-x%+2.

Ilonsayacek rpaduroM, pelliNTe YpaBHeHHe
Hx+1¥=1, -x*+2=1,

Hcnoanaya ¢BoifeTBA Y€THOCTH M HEYeT-
HOCTH, mocTpoiiTe rpadux GyEKmEE

y=x*+ 24 y = xjx.

o

HasectHO, uTO f(x) — werHan dyRKIMA,
g(x) — HewerHan pyRxuma.
Onpenennre, apaserca IH YeTHOM

uan HeverHoit Pyurina

¥ = —f(x)-g%x). ¥ = |g(x)|-f(x).



58 AJTEBPA

C-18. KOPEHb n-ON CTEMEHMY
W EFr0O CBOUCTBA

Bapuwauntr A1 Bapuaunt A2
0
Beruncanre:

a) ¥81+3-125; a) Y64 + Y27 ;

6) (¥2) - ¢0,001; 6) (¥3)' - 40,0001 ;

4f 3yt i sff _9)\® 41_6_.

8) {(-3) +3([2:. 8) §(-2) +3J;.
(2
Pemure ypapuenusm:

a) xt= 625; a) x% = 64;

6) 2x°+ 14 = 0. 6) 3x*+ 15=0.
o
Haiigute 3nauenna BRIpamenmii;

a) 4316_4+-‘—3_;—3; a) JW+%;

6) 40,001 - 40,1 +35° . 6) 30,04 - 30,2 + ¥3° .
O
CpaeauTe uncua:

You 1. Y3a V4.
(5]

a) BRecHTe MHOXHTENL MO 3HAK KOPH:

287 . 342 .
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0) Brnecure MEHOXRHETENR H3-ITOJ 3HAKA

Kopasa:
432, 81,
Bapuwaur B1 Bapuwaut B2
L
Briuncamre:
19 , 61
a) 575—21—0,125; a) 8162-2/—0,00032;
6 {(-5) +(¥5)'; 6 §(-7)° +(¥=7)'
B) ¥2° 3% +427.48. B) 3% .2 + ¥25.135.
2
Pemure ypaBHenns:
1, =0: 1s_g.
a) Gx +36=0; a) 49+7x 0;
6) 22~ 8 =0, 6) 3x% - 18 = 0,
3 )
YIIPOCTUTE BEIPAKCHEA:
a) \WCT +¥64c® (c > 0); a) \fs\/c_'; +332¢® (e >0)
32a 81a
6 6) V27 43a - .
) ¥4-¥2a - *'{ )} 427 43a %’%
(4

CpannnTe uHChA:

BudE., Y3 u 43,
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(5
a) BHeCHTe MEOXHETENS MO 3HAK
KOPHA:
xY8x, rae x > 0, 422, rne x > 0.
0) BrinecHTe MEOKHTENH H3-NOJ 3HAKA
KOpHS:
$128a® , rme a < 0. 4248a° , rae a < 0.
Bapuaur B1 BapuwaHuTt B2
1
BruncauTe:
’ 316 ' 19 {162
42 481 7= +354.32 - ==,
a) + 6 {/_ a) 32 + {/E
4
o {(-2) - (¥F); o (-3 -(4%°) ;
n) ¥6+2J5 - 4625 . 8) 310 -2V17 -10+ 2417 .
(2]
Pemure ypasaeHds:
1.1 A s 1 b
8 32% T243 -0 ) 125% to16 - O
6) x® - 15x* - 16 = 0, 6) x>+ Tx*-8=0.
(3]

HaiiauTe 3HaueRRa X, NPH KOTOPHIX
BepPHHI PABEHCTBA:

a) 3Y2x-4+6=0; a) 433x+6-12=0;
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6) Yx-3Yx-4=0. 6) Vx-54x-6=0.
CpaBuNTe MHCAA:
—23/511—2/5. -43n -Y642 .
(5 ]
a) BaecHTe MEOXHTENH NOX 3HAK
KOPHA:
xy%/—_x, rae y > 0. -xy¥f-y , rae x > 0,

06) BusecHATe MHOMHTEIH H3-TIOX
3HAKA KODHS:

{-80a""® . §-162a"p' .

C-19. ONPEQENEHWUE U CBOWUCTBA CTENEHW
C APOBHbIM NOKAIATENEM

Bapuant A1 Bapuant A2
0

ITpencranpTe cTenend ¢ ApoGHEIM
MOKA3aTe/IeM B B¢ KOpBeil:

1 1
a) 2a%; a) 3b%;

6) (2a)%. 6) (3b).
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(2

3amennTe apudMeTHIECKHe KOPHR
CTeNeHAMHE ¢ APOGHLIM NMOKA3ATEIeM:

a) 72 ; a) ¥2*;
1 1

o o -
©

Bauncanre:
1 1 l 1
a) 9%-9:93%; a) 43.4:4%;
1 ¢ 1Y? 1 (1Y
0) 25“-{5"] 3 6) 27’-[34];

1 gV 1 g}
B)[lﬁ 9] . B)[125 8 ]a

o

Y npoeTHTE BRIDARECHHA!

a) (8.7::""3 )-3 ; a) (81y'°"‘ )-g ;

7 ]
6) a** -[a%) . 6) b>* -{b-%] .

(5

Onpenennre, IpE KAKHX 3HAYCHHAX Y
HMeeT CMBICH BMpaMXKeHHe

(v -4)?2- (y+ 2)’s.
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Bapuaut b1 BapuanTt B2

IIpencraBLTe cTENeHH ¢ APOOHBIM
MOKA3ATEJICM B BHAEe KOPHei:

a
o

a) 4x 7, a) Bx 6 H
6) (4x)"°. 6) (5x)*.

L2

3amennTe apudMeTHICCKMEe KOPHI
CTeNCHAMN ¢ APOGHLIM MOKA3ATE/NEM:

a) VY2qa? ; a) Y3a* ;

1 1
6) g : 6) 8g !
O
Burumcanre:
2 -2
100 -100 25 . 251
8 — 8 — 3
100° 258
_2 -E _2 _2
YA EE o] -[27|;
9 8
1 ~0.5 1 -0,5
—.0,09| . —.0,16 | .
" (15700 " (550)
YnpocTATE BRIPAKCHNA:

a) (8a“* )‘3; a) (322>° )'5;
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41 5 Ly al 1oy
6) a 2-bh[a°‘—blﬂ). 6) a 3—b°""°—[a3—b“].

©

Onpeneanrte, NPH KAKAX 3HAYCHUAX ¥
HMeeT CMELICH BhIpAKeHHe

(y—2)'%+(1+y)§- (y—2)’%+(y+3)§-

Bapwaunt B1 Bapwnant B2
0

IlpencTaBbTe CremenH ¢ XPpoGHBIM
MoKa3areleM B BHAe KOpHeil:

a) -3z a) —2x"21%

6) (x—y)%. 6) (x+y)$.

2]

3aMeRnTe apudMerHUeCcKHe KOPDHA
CTeNneHAMH ¢ NpOoGHRIM NMOKA3aTeaeM:

a) av2a¥a ; a) a¥3ava ;
1 1

? Foaw Y oar
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2\ 4 _% 4 1,25 8 _‘1)
9 d1=1. 15 1.
0 [2,5 ] [25] ; 6) {1,5 ] [27) ;

2 .2
8 [ 2 .0,064]". 5) [0,027.-2_)°.
216 125
¥npocTHTe BBIPANREHHA:
2 a1y g 1Yy
a) {0,25a3b 3] : a) [0,010.5!: 5] :
5 sy YR 5 sy 2yl
6) [x 14y7] [xnyw] . 6) [x uyo] [xays] .
(5

Onpenennre, IpH KAKHX 3HAYCHHNAX I
HMeeT CMBIC BhIpAKeHHe

1 1
6-Ty+y° F 8-2y-y* \+
1-y ’ y+38 ]

C-20. NPEOBPA3OBAHUE CTENEHHbIX
BbIPAXEHWU C PALUOHANTBHBIMM

NOKA3ATENAMMU
Bapuanr A1 Bapuwaunt A2
(1
YOpocTHTe BhIPAKeHHA:
ai\a ai¥a
a) ——; a) ——;

at alz
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2 sy 11 5 1) 33
6) [x3+y3 ]x“y*. 6) [x‘—y‘ ]x‘y‘.

2

C nomominio GopMYa COKPALIEHEOTO
ymMHoxeHNs npeofpazyiiTe BHIpAKeHHA:

(1 1 11 1 1 1 1
a) | 2a2 -b? I2a’+b3]; a) [t&'z“‘+3!)”I¢!!”-3fi'2 ];
\
1 i
0) (a-" -a®|.

(1t 2¥
0) a3+a3].

CoxpaTture apobb:
1 1
(x_y)xs (xo.s_yo,s)y.,
2z - & -
(2% + )23 (x-y)p"
Bapuwant B1 Bapuwanr b2
0
YIOpoCTHTE BHIPpAREHHA!

]
a*¥fa® a*{a®
LAY

LI S T |
6) x°""y°""(x'°‘“+y'°")—y. 6) x3y° [x Iy 3]+x.

a)
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HpeobpasyliTe BHIPAKOHHA:

o[- b“Ia“+b8}< 0 (Va4 o b]J

x(4a + ¥b); [i
6) [a:+3az]a -Ja-9a°. 6) [3a%+a§j-m.

L3

Coxparure apo6s:
3 11 21
"3 11° 1z*
BapuwaunTr B1 Bapuant B2

Ynpocrure BHIpDAXECHHA:

\/——b". #Tb“.

(b'”)lﬂ ' s (b-ls)u
2 2f 2 2 Y A 1 1
6)x8y3(x3+y8]x 6)x4y4[x4,_y4]x

2 2 N |
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2]

IIpeo6paayiiTe BuIpamennn:

2 1Y (2 ¥ 4 1
a) [as + 2a8 ] -[a’ —2q3 ] 3 a) [305 -at ] [Sa" +a°]

2 2 4 2 4 1 1
6) [a* +bt ][as - a%h® +b? ] 6) [a“ Ia‘ +a°b° +b3 ]

CoxpaTture npobs:
1 2
x3+x3
x2-x2 x+2+x7!

K-6. CTENEHb C PAUUOHANDbHbLIM

NOKA3ATEJIEM
Bapuaunr A1 Bapuaunt A2
1
Beruncanre:
)2'%-2‘“‘. 2 J5-5'%_
,JE L 5% ]
3
27 \3 4 8B1)4 (,m®
6 (m] (Va) 6) [ﬁ] (45)

HpencTaBhTe B BHAE CTeNEHH
C OCHOBAHHEM X}
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a) Vx-¥x; 8) ¥x-Vx;
6) x: (2/;)2. 6) x: ({/;)2

©

Coxparare apobu:
) 2P — %8 2) P )
xll,!i * xl.2 + xo.z *
1 1
3 _ 1
6) xl 252 ) xi—4
x4 +5 6) *—
x?-16
PemuTe ypasnaenme:
1 1
(y-1p =2. (v+2)2 =3.
¥npocTHTEe BRIpAKEHNE:
1 1 1 1 1 1
x y! . x2 _yz x2 y . xz +y2
i 11|t 1 [ [ 1
Bapuwaut B1 Bapuwaunr B2
Briuncanure:

a1 1
a) 872 .¥8%; a) 81+.481%;
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]_2 ()" 5 [%] ()

IlpeacraBsTe B BHAE CTeNCHH
C OCHOBAHHEM X:

a) Yx Yo ; a) Wx -9+

x-x1 x-x8
6) 3 6) T
(¥) (=)
Coxparure ApolH
x+2x% :
Ve ) £23,
x —3x?
1 11 1
Vo o—b . a® - 2a°b°% + b®
a®® + 2a%>%p>% 4 p%° 6) T
a—adb?
14
Pemmve ypaBHeHHE:
X% 412 408 W02 _o_g xl,ﬁxm+2(xo_5)z_3=0'
¥npocTute BEIpAKEHHE:
l 1 2 2 E
3 3 . |
XX o8 el 1+x 14215 — x+x _1 x“
x3—1 1- x" x=+1 1-x®
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Bapwant B1
1

BapuwaHr B2

Brramcamnre:
2 1
) 904 . 273 ) 32" .83
a) —=——: a) ———
3 42
4 3
4 3 3
8%.3¢ 92.53
6 o
) 187! ) 757
IIpepcTaBeTe B BHAE CTeMeHEHN
€ OCHOBAHMEM X:
! ( x-o,ss)z Y
a) : 3 x_l dx 4
x® a) - ;
x‘_E

CoxpaTure apobm:

a g
8 41 31}
X3+ 23y + a0y

X+ 2Jxy+y

0 .
) T dy+x-y

6) Yx¥lx® .

21 1 2

x+y ’

6 J;—J;+x—y.

x-2\(xy+y

a)
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PemaTe YPABHCHHE:

4 1 5 1
2x3 - 8x3— =20. 3x? +2x3—-=5.
x x

¥YrnpocTETe BHIpamkeHne:

[

+

[
+
[y
i
[y



TPHTOHOMETPUYECKHE
BBIPAXKEHNA
N HX IIPEOBPA3OBAHHA

C-21. ONPEAENEHME

TPVII'OHOMETPM}IECKMX
PYHKLUAN
Bapwant A1 Bapuant A2
1]
Briuscanre:
a) cos 0° - 2sin 90°; a) 2sin0° - ecos180°;
6) 4tg 45° + sin 270°, 6) 3ctgd5° + sin90°.
(2]
Haiigure 3HaUenne BLIDAKCHHA:
sing + cos2a npu o = 30°, cosS QL —sin% opu o = 60°,
;3]

¥xamnre TpH 3HaueHua B,
NPH KOTOPBIX

cosp = -1. ginp =-1.

O0nacHuTe, MOXKET AH COSCL
NPHHEMATL 3HAYCHHE, PABHOE

J5-1. 1-22.
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Bapuwanut B1 Bapuaut B2
Briuncaure:

a) sin 30°cos 60° - sin?45°; a) cos 30°sin 60° + cos?45°;

6) 2cos 180° ~ sin?270°. 6) 8sin 90° — cos?0°.
Hajligure 3HaYeHHE BHIPAKEHHA;

tg 20 ctgo - sin3o mpu a = 30°. tgactg%+cos3a upu o = 60°,
o
YxamnTe TpH 3HaYeHHA [§, IDH KOTOPBIX

o3 _1

Sll'lﬂ = ? . OOSB 2 *

(4

Haiiaute nanboabiee 1 HaMMeHbIIIee
3HAYEHHA BLIPANRCHUA

dcosa - 2. 1 + 4sino,
BapunauTt B1 Bapuwanr B2
Buumcanre:
a) 25in30°cos(° g) 2€0860°sin90°
tg 30°sin60° ctg 60°cos30° ’
6) (ctg 45° ~ cos270°)sin 90°. 6) (tg 45° + sin 180°)cos 180°.
2

CpaBENTe ¢ HyleM 3HAYCHHE BHMPAKCHHNA:
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cosa - sinfa + 15°Mg(a ~ 15°) sina — cos(o + 15°)etg(o — 15°)
npu o = 45°, npH o = 45°,

¥Yramure TpH 3navesns f3,
NIPH KOTOPHIX

sinp = cosf. tgp = ctgp.
(1)

Haligute Hanfloanmee H HAMMEHbLIIICe
SHAYCHHN BhIDaMCHHA

|2 - 8cosal. 8 - 4Jsinal.

C-22. CBOUCTBA TPUTOHOMETPUYECKUX
OYHKUNN.
PAOMAHHAA MEPA YINA

Bapumant A1 Bapuant A2
BiraucnnTe:
n n n 4
28in—-3tg—; 2¢c08——ctg—;
a) sm3 g6 a) cos6 cgﬁ
6) 0032n+2ctgg. 6) sin%"-ztgn.
OnpegenanTte 3HAK BHIPDAKOHHA:
a) sinatgo, ecom ¢ — yron a) cosoectgo, eI o — yron
JeTBepTOll UYeTBEpTH; BTOPOH YeTBepTH;

6) cos812°, 6) sin 905°.
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©

Haiiaure anauenne BHpAMEHHH:

a) sin(~45°); a) cos(—60°);
O in
6 t —— - — L]
) ctg 1 6) tg 3

OGnacaNTe, HMEeT AH CMEICT BRIPAKEHHE

Jeos2a , ecnm o = 230°, 1/81]‘1% , ecain @ = 520°,
Bapuaut B1 Bapuant B2
1
Beruneanre:
.M. T T T, N n
a) sin—tg——ctg—; a) cos—ctg ——-tg-—;
) g3 ctey )os6 g5 8
6) oos%-ctgg+sinn. 6) sinn+tg21l:—cosg.

Onpene.un're JHAK BMPAXKEHHA:

sinccoso sinatgo

y CIH O — Yyroa a8 ——, e o — yroJa
ctgo ciga
BTOPOil yeTBepTH; TpPeTEe YeTpepTH;
n 3rn 6rn, 9n
[§) Q08— , 6) cos—tg—.
) tg7 5 ) 7 ' 8

HaiiguTe 3uaueHHA BHPAReHHIH:
a) sin(-765°); a) cos(—750°);



TparcEOMETPRYSCKNe BRPAXKeARA H UX OpeolpasoBaans i i

26n
6 —_—
)%86

4]

17n
6 t —
) g~

Onpepemure, B KAKHX KOODIHHATHHX YeTBEp-
THAX 3HAYCHHE BHPAKEHHSA OTPHLATEIHHO;

coao

tgo

Bapwaut B1
L

Briuncmre:;

n

a) cosfain
6 4

n
Ctgg,

2 3 1
6 I - —gin — - — R
)tg sin COST

2

sino
ctgo

Bapuaur B2

a) tgzcosfsinf'
6 4 3’

G)Zﬂgg-3am%;+5mn0.

Onpeaennare 3HAK BHPAKOHHM:

cos0+tga

a) ——————, eCJ’ 0. — YTONA

ctgo
BTOPOH 4eTBEePTH;
sin 4n cos 5n
6) —3 3

"

sina+ctg
a) ———————, ecAH & — YTOn
tgo
SeTBEPTON YeTBepTH;
3r 4n

cos —sgin —
6) —2>—3 |

ctg —
g5

Hakpure 3nauenne puIipaennii;

13n) . ( 13rn)
s )

o -2l 22
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0) coe(~T765°) — sin(—405°). 6) sin(-1125°) - cos(-405°).

OnpengeanTe, B KaKkoft KOOPIHHATHON ueT-
BePTH MOMeT JeXATh Yroa O, eciIH

sina| = -sina, ltga| = -tga.

C-23. TPUWTOHOMETPUYECKUE TOXAECTBA
U UX NPUMEHEHWE

Bapuant A1 Bapuant A2
1]
Haigure
. 8 5
cosa, ecAan singl=-— M sinc, eclay cosOl=—— K
17 13
T 3n
—<Q<T, MO <,
2 2
YupocTHTE BHIpPAKCHHNA:
a) tgactga — sin’a; a) cos’o ~ tgoctgas
cos” o —1 1-sin’a
6) ——. 6) —.
) cos’ ) sin® a
(3]
Joramure ToOXOACCTRA:
a) (1 + tgla)costa + sina = 1; a) (1 + ctga)sinta + cos?a = 1;
- 2 - 2
6) A-sin'e . _1. 6) ..I_M.cth;:l,

. &
sinacosqa sinacosa
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BapwaHTt B1 BapuaunTt b2
0

Haiigure 3HAYEeHAS TPATOHOMETPHUYECKHX
dyaxuuil yraa o, ecam

12 3n 15 1
cosS0l=— U —< O < 2n, gsing=— u —<a<mx.
2 17 2

13
(2

Y HPOCTHTE BLIpAKECHNA:

a) [ 12 —1]-ctg2a: a) [ 12 —1]-tg’0t;
cos” O sin® o

6) tga ctgo — (tga cosa ). 6) tgactgo — (ctgasina)?.
JORARHTE TOXEASCTHA:

a) sin‘a + 2cos?o - cosla = 1; a) costa + 2sina - sinta = 1;

6) sina sina cos o coso.

- =-2 6 - =2tga.
l+cosax 1-—coso clg o ) l1-sing 1+4sing ga

Bapuaur B1 Bapuant B2
Haiinute 3HA9OHEAA TPHrOHOMETPHICCKHX
dyuxuuii yraa o, ecan

tga=-§-nn<a<§£ ctga=—£n£<a<n

15 2" 5 2 )

¥YnpocraTe BHPAKCHHA:

1-sina cos
- a)

. sing,  1l+cosq
coso. l+sina l-cose sina

a)
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1 1
6) |cos’oa+——|: tga. 6) [sinfoa+——— |: ctga.
)[ 1+ctg"a] € )( 1+tgia g
JoKaxHTe TOXKISCTRA:
4 i d Y
cos' ¢ 2sm a+2tg2a= g) S0 Cf. zcos a+2ctg’a=
cos® o sin® o
— 1 -, - 1 L]
cos? o’ sin?o
—tg?a—=sin2a. &—-=cos’a.
tgo+ctgo tgo+cigo

C-24. DOPMYNbl NPUBEAEHUA

Bapuwant A1 BapuaHnt A2
0

IIpeacTaBsTe BHIPAKEHHS B BME

TPHIOHOMeTpHYeCKoH DyHRIHH
yraa o

a) cos (180° — a); a) sin (360° - a);
6) tg(s—z"m]. 6) ctg[gm].

©

Hajignre 3HaYeHNA BHIPAREHHNA:
a) sin210°; a) cos300°;
3r bn
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o
YrpocTuTe BRIpameHHe:
ctg(n—a)cos(g—a]— tg[i;——a]sin(n—-ah
. [31I: ] +cos(m+a).
-gin| —+a |,
2
Bapuwaunr b1 Bapuwanr B2
1]
¥npocTHTe BRIpAXKEeHEA:
a) sin(90° + ) + c0s(360° — ); a) sin (270° — &) — cos(180° + au);
6) tg(n+a)—ctg[%—a]. 6) tg[ +a]+ctg(21t ).
(2
Haijigure sHAUenNsa BLIDAKCHMIL:
a) sin 840°; a) cos (—600°);
11x i5xn
o ¢ “‘-‘[‘T) O
O

JOKAXKATE TOXKASCTBO:

sin(n—a)-—ctg(a—g] cos-(ZE—Ot)—tg[a-g]
1+ cos(—a) 1-sin(-o) -
=tg(n+a). =ctg(n+a).




82 AJTEBPA

BapunaunTt B1 Bapunanr B2
o _
¥YIpocTHTE BRIDAXKEHHA:
a) tg[%—l]sin(n—lﬁ a) ctg(n—3)oos(g—3]-—
+cos(m+1); —sin[3®+3 )
2 L
6) 1-sin{o - ®)x 6) l—cos[a—ﬁ)x
. 3n n 2
xsm[a.+—]ctg(——a]. 3r
2 2 xcos(u+n)ctg[?+a].
2]
Hailigsre 3nauenna BHIPAKOBHI:
a) sin (-690°); a) cos 1020°;
21n 27n
%) Cth. 6) tg[——4—].
0

JokaxHTe TORRECTRO:

sin E—a —C08 lt-+0t. =0. cos E+(Jt —sin E—a =0.
6 3 6 3
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K-7. CBOﬁC:I'BA TPUTOHOMETPUYECKUX
OYHKUUU. TPUIFOHOMETPUYECKMUE
TOXABECTBA. ®OPMYIJibl NPUBEREHUA

Bapuant A1 Bapunaur A2
BeramcauTe:
a) 200330°+tg[—g]; a) 2sin60°+ctg(-%];
6) ctg% -s5in225°. 6) cos% +tgb540°,
2]
Y IpoCTHTE BHIPAMOHHA:
a) (1 — cos?a)}(1 + tg%a); a) (1 + ctg*a)(1 — sina);
6) cte|®-o Jtg 3 _ ) 6) tg(n+ajetg(2n-a)+
2 2 +cos’ o
+sin’ o
H3asecTHO, ¥TO
sina=0,6 u 90° <o < 180°. cosa=0,8 u 270° < o < 860°.
Haitaute tg (180° + o). HaidiauTe ctg (90° — ).
O
JoxamHaTe TOXRIECTBA:
2 2
a) 1+tg’a=t.g2a; a) 1+ctg“’a=0tgza;
sin‘ o cos”

- b. 1 P ] —al
6) cosQ. 2cos a:—sin(@—a]. 5 &in uzsant:cos[@_a].
sin“o cos” ¢
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O6rnacanre, cymecTByeT JH Yroa o,

AJA8 KOTOpOoro

. 3 1
sinot=—u cosa==.
4 4

Bapuaunt B1
1

Brruncanre:

a) Zsin60°+ctg[—-g-]—coso;
0) \/gcos[—s—;]—sinWO“ .

2

tga =04 uctga = 2,5.

Bapuaur b2

a) cos30°+%tg[—§]—-cosn:;

6) V8 ce:’.s;'?—ﬁ1rt +cos(-480°).

YOpPOCTHTE BHIDAKEHHSE:

a) sin‘a + sin®acos®a - sin‘a;
1 +
cos® (7 — @)

+ ctg(g - t}t]i;g'(sz—TE + a).

HasecTHO, 4TO

6)

tga=% u 180° < q < 270°,

Haitaare cos(180° + o).

a) costa + sin?acos’a - cos®u;
1
sin® (x + o)
S +tg(n+a)etg(2r-a).

ctgo = —g n 270° < o < 360°.
Ha#taure sin (270° + ).
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JloKaKHTe TOMACCTBA:

cos’ ¢

4
a) —— — _ =ctg'a;
) tg® o —sin® o tg" o

6) -sinx =

sinx
= cos{x - 2r)ctg(x —m).

sin® o

-—-.—..—.———:t 4(1‘
ctg? o - cos® o g o

a)

6)

—CoBX =
Cosx

_ A T
-cos(x 2]01;3[2 x).

O6bAcHUTe, CYMEcTBYIOT JH Yrasl & u B,

AJAd KOTODRIX

sinp =sina + cosa u
cosP = sina - cosa.,

Bapuantr B1
o

BrumcanTe:

sin{-45°)c0s315° +sin630°
® 13n ’
—Z lotgl -222
“lofele)

n n n
6) 1+cos— +cos’ =+cos® —+...
) 3 3 3

2]

tgp = sin*a - cosia u

2
ctgP =

sin®o—cos® ot

Bapwautr B2

008 (~45°)sin 405° - c0s 900°
T ™ ’

2 otel -2

-5 (-5

n T n
6) 1-sin—+gin®=<gin®=+...
) 6 6 %

a)

¥ IOpPOCTATE RBIPAKEHHA:

a) costo + cos®asina +
+ sina + tg%a;

a) sin‘a + coslasina +
+ cos’a + ctgla;



86 AJITEBPA

ctg[3—;—a]tg(u:+a) tg[-g-+a]ctg(u—a)
6) - . ) : .
1+tg°(2n-~a) 1+etg’ (n+a)
©
HanecTHO, 9T0
2cosc — Scoso +2=0 n 4sin’a - 8sina +3=0 &
270° <o < 360°. Haftaure 90° < o < 180°. Haiianure
tg(s—;'FG)- ctg(%+a].
o

JlokaxkATe TOXRMLCTBA:

cos (o — 2x) cos® (270° + &) - sin(a-n)sin(90°+a)

a) a) =
tg(o - x)sin(90° + @) ctg(a—f]ooss(z'm"—a)
= gin g coso; 2
=ctg’ o3
6) sin®: + cos®o + 3sin®ocos’o = 1. 6) (1 — sin‘a — cosfa )1 + tgia) =
= 2sin’y.
L5
Haiigure 3nAYeHne BHPAXKCHEA
M, ecau tgo = 4. 3008a+4?ina,ecnnctga=3.
sino— 3coso cos¢ — 2sina
C-25. DOPMYIbl CNOXEHUA
Bapuanr A1 Bapuwaut A2

BrraucanuTe:
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a) cosl18°cosl2® — sinl8°sinl2°;
6) sin 15°
(yxaszaame: 15° = 45° — 30°).

a) sin22°cos23° + c0822°sin23°;
@) sin 756°
(vrazanme: 75° = 45° + 30°).

¥npocTETe BREIPAKEHHA:

a) sin{o+p)-

- sin(g - a}einﬂ;

cosdacose +sindasing
sin 3o

©

6)

I[oxam TOXKISCTBO:

sin[1t—+a]=cos[£—a].
4 4
Bapuausr B1

o

Briusicanre:

2) c0s70°cos10° +5in 70°sin10° _
8in50°cos 10° + cos 50°sin 10°
6) cos 105°,

2]

JIoKAMXHTe TomAECTBA:

cos{a—-p)
sin cccosf

a) =ctgo+tgh;

a) cos(o-§)-

n
-— —— i .
cos[2 ]enﬂ,

sin 5o cos 20 — cosSasin 2o
cos 3o ’

6)

co8 E+0t =sin E—a
4 4 ’

Bapuwanr b2

co$25°cos5° - 8in25°sin 5°
$in 35°cos5° — cos 35°sin5°

6) sin 165°.

oy S0 (o-B)
cos ¢ cosf

=tgo—tgh;
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. (= . (= (3 T
0 —+a [+ —=0 f= —-——o |- - =
) sm[6 ] mn[6 a) 6) ccns[6 a] cos(ﬁﬂx]
= COS Ol =sgino.
HasecTHO, uro tgo = 2, tgff = 1,
Hattaure tg (o + B). Haitgure tg (0 — B).
Bapuwaunt B1 Bapuant B2
0
Briuncanre:
ai;1n§1£cos;-1-t-+cosgfssin1 smlcos:—aﬁ cosjt—ssina—1t
4 12 4 12, 10 20 10 _20.
&.) , a) ¥
sin16° cos 15°

6) coss[-?rsE + a], ecJIn

tga:——l—, o < a < 180°.

V3
(2]

lIolcamm'e TORIeCTBA:

2) 008[—+u}:oa{——a)
—sin(ﬁ+a]sm(1—2-a]=0;

6) sin(a—B)sin(a+p) =

=sin® a - sin®p.

0) cos[g - ], €can

ctga—-——l—,90° < qa < 180°.

V3

a) sin(§15+a]cos[£+a]-
6 3
—cos[s—n+a)sin[3+a)= 1;

6 3

6) sin(a—P)sin(a+p) =

= cos’ P - cos® ..
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©

HasecTHO, YTO

ctgo = %, tg(a+p)=1
Hafiaure ctgp.

ctgh=—7, tg(o-B)=-1
Haligure ctgo.

C-26. POPMYNbl ABONHOIO YIrnA

Bapuant A1
0

Bapunaunr A2

. T
2sin—cos—.
8 8

cos 100°
a)

Brraucaure:
cos® 112 - gin? % .

?npoc'rm BRIPAKOHA:
a) % — 28in 20°cos 20°;

6) cn:»sg-—s;inE X
8 8

X cosgﬂsinE 2.&;ir1E
8 8 4°

HssecTHO, 9TO

sina = 0,6 1 ¢ — yroa meppoii
uyersepru. Haiigure cos 2o,

c0s50°+sin50°
~(cos® 25° - sin’ 25°);

sin8a

20 + si 20(2— .
6)(008 st ) 2cosdo

cosa =0,8 ¥ ¢« — yrom mepsoii
yeTrBepTH. Hailigute cos 2q.
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o

JORAMHTE TOKACCTBO:

2tgo 2 . sin 20 2tg o
————(2cos" 0. — 1} =5in 20, = .
l-tgza( ) 1-2sin*a 1-tgtc
BapuanTt B1 Bapuanr B2

o
Brramcaure:
8in 75°cos 75°. 4cos2210° — 4sin2210°,
(2
¥YupocTHTe BLIPAKCHHA:
12 o -} s a
a) S0 10° + cos 20 , a) sind0® _ . 2 20°;
0,5ctg10° 2tg 20°

2 —
6) 23111*%4.003%. 6) 2cos® 20— cos 4ot .

H3asecTHO, 9TO

T 12 3=n

sing=—, —<0<x. cosgl=—, —<O<2m,
13 2 13 2
Hataure tg 2a. Hattaure tg 20,
[ (
Jokamure TOXRICCTBO:
1-tgfa 2tgo
- " . ctg 200 ———— =cos 20,
tg2a1+tg*a sin2a, 4 1+t o
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Bapuanr B1 BapuwaunTt B2
Beraucanre;
1-8sin? “cos’1 2sin | cost = - sin* - |.
16 16 12 24 24

YIpOCTHTE BLIPARGHHA:

a) sina cos®a — sinta coso; a) (cos®a — sina)® —
-~ 4sin’y cos?a;
6) — 21;00380;2 . | 6) lw:osaa.
sin® 200 - cos® 20 sinF cos &
4 4
33 ]
HamecTHO, UTO
1

ctg%=4.Haﬁnmetg(u-a). ctg 20 = - . Hatize tg(2n -

JoRamHETe TOXRECTHO:
1+0052a=ctg,a. l—eos2a=tg,a.

1-cos2qa 1+cos2q

40).
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C-27. ®OPMYibl CYMMbI U PASHOCTH
TPUTOHOMETPUYHECKUX ®YHKUUN

Bapunant A1 Bapunaut A2
(1

IlpeacTaBsTe B BHAE NPOH3BEXCHHN:
a) cos 20 + cos 8o.; a) sin ba + sin 3a;
6) sin 82° - sin 22°, 6) cos 74° — cos 14°.

PaznomeTe HA MBOKHTENH:

sino + sin 2o + 5in 3a. coso + cos 2a + cos 3a.

,Ilomm'e TOXRIECTBO:

coB ¢ — cos 3a sina - sin 3o

—_— =t{ga. =ctg 20t .
sino +sin3o € cos 3¢ —cos ol g
Bapuwaunt B1 Bapuwaunt B2
IIpeacraBbTe B BUAE NPOH3BEACHUA:
a) cos’a —sin®a + cosba; a) 2sinacoso + sinda;
% n 5n 3n

6) sin——sin—. 6) cos— —coB—.

) 4 12 ) 12 12

Pa3aoxnrTe HA MEOKHTEIN:

1 v2

'2"'00820‘- — —ginda .
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JlokamuTe TOMICCTBO:

sin 30t + cos 20 - sino
- = ctg 20,
cosa + 8in 2a — cos 3«

gina + sin 2o + 8in 3o
=tg2o

cos o + cos 20 + ¢cos 30
Bapuwaunt B1 Bapuant B2
Brrumeanre:
cos59° —cosl® cos89° + cos1®
sin89° +sin1°’

) in59° —ginl1®’
17n n 5_n

6) sin1+sinﬁ'—ﬂ:—cos-1E 6) cos — + cos— ~cos
18 18 9° 36 36 36
(2]
YIOpOoCTHETEe BHpPaXeHHe:

cos o — cos 30 + cosHo — cos TO
sina +sin3a + sinSa + sin 7o

sing—sin3a +sinba —s8inTa
cos 0. + cos 30 + cos 5oL + cos Tor

Joraxure Ghopmyry:

sinocosf =

cosqcosf =
=%(sin(a—ﬂ)+sin(a+[3}).

1
= E(cos(a—ﬂ)+cos(a+[3)).
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K-8. ®OPMYNbl CNOXEHNA
U UX CNEACTBUA

Bapuant A1 Bapuant A2
0

HaifimuTe 3HAYeHHA BHPAXKEeHMIL:
a) 2sin15°cos15°;

 2Y
a) coszg-—sng;

T n 8) cos76°cos16° + sin76°sin16°,

g) sin-@cosﬁ—cos——sin—
24 8 24° 8’

©

YIPOCTHTE BHIPAXKCHH:

a) 2tga(l - sina); a) 2ctga(l - cos’a);
cosHo + cosot 6 sinbo —sing
cos 20.cos 0 — sin 2osin o sin 50.cos 30, — cos 5o sin 3o

©

HasecTHO, uTOo O H f§ —

YIJIBE yeTpepToit YeTBep- YIJIB BTOPO 4tle'rnep'm,
THu, sint=——, cosf=— . cosgt=—-—, sinfl=—

13’ P 5 13 B 5
Hatiaure sin (o + B). Haiigute cos(a + B).

JlokaKHTE TOXKICCTEA:

cos3¢ sin3do _ cos 3o 4 sin 3o

a) - -2 a) — = 2ctg 205
cosee  sina sinot cosa
6) 1 -.cos 4a = tg 20, 6) sindo - tg 2.
sin4o 1+ cosda
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©

O6xacunre, cymecTyer an
aHaveHue X, HPH KOTOPOM

sin*x - cos®x = -1,2. sinxcosx=%.
BapuanT B1 BapuanuTt B2

HafipuTe 3HAUCHHS BHIPAKEHHI:

a) sin®105° — cos? 105°; a) 8sin165°cos165°;
ziiing-sin1 mﬂ‘....coslt_
6) 12 12 6) 12 12
7 =T . m, ® n =T . R. =
€08 — €08 — — sin — sin — €08 — 08— + 8in —sin —

6 12 6 12 3 12 3 12

YnpocTHTEe BEHIPAKOHAN!

a) (1 - cos 2a)ctga; a) (1 + cos 2a)tgo;
6) cos6a sin6a sinfa cosfo

- 2.
cos 20, sin2a+ 6) sin80c  cos3ax

HapecTHO, 9TO

sinoz=—B 1c<:ou:§E eosmt——i 1t<0‘.<—3—1£
13’ 2" 13’ 2’
Hafinnte tg[a-i‘-]. Haiiaurte tg[a+§].

JIOKAEATE TORACCTBA:

sin3a.+sina _  sindo | a) sin3o -sina _  sindo
cos3a.+cose 1+cosdo cos3a—cose cosdo—1
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sin{e —B) +2cosasinB sin (o +B) - 2cosasinp
2cosocosP -cos(o—P) 2cos e cosP —cos(o+B)
= tg(o+p). = tg(a-B).
5]
Beraucanre:

8in20°(8¢0s20°cos40Pcos80° - 1). 45in25°c0525°c0s50° - sin80°,

BapuanTt B1 Bapuaunr B2
(1

HajinaTe 39a9eAnA BEHpaX e il

Tr 3n
a) tg—- ctg —; a) ctg——tg—
8 8
2sin® 49° -1 8in12° —gin48°
6) : 6) Sl
co353°-cos837° 1-2cos™ H4

YnpocTHTE BLIPAKEHHA:

(1- sin® o) (sin 40 - sin 2at) (1- cos® &) (cos 40 — cos 2a)

cosa+2cos3a +cos5a sino - 2sin 3o + sinbar
6 [sinc_ , cosc \sin7e +sina g [Eino _ cosc \eosa - cosTa

cos2e sinZa/ cosa sin2e cos2x ) sina

- @
HasecTHo, uTO

1 1 8rn
oSl =—, A< O <2m. cosSol=—, —< < 2N,
9 8 2

Haitaure sin% . Halinure cos% .
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JokaxnTe TOXRIECTBA:

a) cos?(a — B) — sin®(a + B) = a) sin® (o + B) — sin®(o - B) =
= cos20.cos2f; = sin2c.8in2p;
6) sin 8a = 3sina — 4sin®a. 6) cos 3a = 4cos’a ~ 3cosa.

HaitnaTe HanGoanmee W HaRMeEHBIIee
3HAYCHNA BHIPARKCHHA:

J§sina+cosa. sino—+/8coso .

C-28*. QONONHUTENBHbLIE
TPUTOHOMETPUYMECKME 3A0AYU
(AOMalLHAR caMoOCTOATEeNbLHaA paboTa)

BapuauTt 1 Bapuant 2
BrruncanTe:

a) cos 20° cos 40° cos 80°; a) s8in 10° gin 30° sin 50° sin 70°;

6) cos36° - 5in 18°; 6) sin 54° - sin 18°;

B) tg 1°.tg 3°-tg 5°.....tg 89°, B) ctg 2°.ctg 4°-ctg 6°....-ctg 88°.

(2] (2]

HasecrrO, YTO SinO. — COSCL = @, Hagectro, uTo sinq + coso = 4.

Haiigure sin®a — cos®a. Haiiaure sin 20..

©
HaiiauTe tgx, ecan

cos’x — 3cosxsginx + 1 =0. sin®x + 8sinxcosx + 1= 0.
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JloxamuTe TORICCTRO:
=4 4 8 6
sina+cos®a-1_ 2 1-sin"a-cos’a _3

sinfo+ecos®aa—1 3

Onpenennrte, KaKkne meable 3HAYCHHSA
MOXKeT NPMAHMATS BRIpAKEHHE

2sinx - 3cosx. ginx + 2cos x.

16/

Ilyers O, B ¥ Y — yrasl TPeyroabHHEA.
JoxaxnaTe, 9TO:

sina siny

1-sin‘a-cos*e 2

————=ctgB+ectgy; ———=tga+tgP;

sinBsiny gp+otgy coso.cosP € 2p
6) sina+sinf +siny= 6) sin20+ sin2f +sin 2y =

o B v = 4sinasinBsiny.
=4cos—cos-cost .
c08- o8, COs
Pa3anomure Ha MHOAKHTEIH:

a) 1+ cosa + sina; a) 1l — cosa + sina;
6) 1 — 4sina. 6) 3 — 4 cos®a.

(3]

Haiigute ocTpHe Yrianl 0. B  npamo-
YTOARHOTO TPEYrOJbHHUKA, €CXH

sin 20 - sin(3a - pg) =1, cosa + sin(a - B) = 1.
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K-9. FO0OBAA KOHTPONbHARA
PABOTA

Bapuwanrt A1
1

PemnTe ypaBHeHne:

x'-13x2+ 86=0.

PelnTe HEPABEHCTBO:

324+ 2x-1>0.

PemmaTe crcTEMY:

{x—y=2, _

xP-xy+yt =7,

Bapuwant A2

x-65x24+ 64 =0.
3x2-5x-2<0.

{x+y=3,

xX—xy-y*=1.

IocrpoiiTe rpadux dyaxuun

y=4x- x*-3.

y=06x-8-x%

Ha#nnre npomMe:xXyrKn BO3PACTAHNA

PyHEIHER,
®

CyMma Tpex 4yucel, COCTABIAI-
oux apupMeTHYecKYK) Oporpec-
cuio, paBHa 12, a mponseesenne
IEePBOTrO U BTOPOTO YHCE] PABHO
8. Haiiaure 3TH TpH unens,

CyMMa Tpex 4HCel, COCTABMA-
OIMHX apAMEeTHYECKYI0 Ipo-
rpeccMo, pABHA IPOHIBENE-
HAK OEepPBOrQ H BTOPOrO YHceda
¥ pasHa 15. Hafigure 3T™0 TpH
qHCIA.
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JOKAMKHTE TOMAECTBO:

gindca +sina sin 6o — sinda
—— =tg2a. =
cos8 30 + cos gl cos 6o, + cos4a

tgo .

BapuanTt B1 Bapuwanwt B2
[ 1)

Pemure ypaBHeHHe:
{x® - 5x)° - 2(x2- 5x)- 24 =0, (x2—3x) - 2(x*-3x)-8=0.

2

PemuTe HepaBeHCTBO:
x% + 2x% < 3x. x% - x? > 2x.

Penmte cucremy:

2+t =26, 2 +yt-13=0,
xy-5=0. xy-6=0.

ITocrpolite rpadmr dyERIEE
y=4x-2x2+ 6. y=0,6x%-3x + 2,5.

Haiignre npomMemyTKn yOrBaENA

DYHKIHH,
PaszrocTs MeXAy NePBRIM U BTO- PagHOCTD MeXIV BTOPHRM M Nep-
pEIM wneHAMU YORIBawillel reo- BbIM YJEHAMH BO3pacTalomiesi
MeTpHAYeCKoil nporpeccUy paBHA reoMeTpHYecKoi nporpeccHn

8, a cymma BTOPOTrO H TpeThero pabna 6, a pasHOCTH MexAy uer-
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ee uneHop pasHa 12. Haiigute BEPTHIM M NEpPBLIM e dJeHAMH
nmepBhift uUNeH ¥ 3HAMEHATEND paBga 42, Hailaute mepshiit wien
NporpeccHy. H 3HAMEHATENb OPOTPecCHH.

JlokaxmnuTe TOXRISCTEO:

(sino+sin3a)(coso - cosBa) (sin8e —sino){cos 8o+ cosr)
1-cosda - 1+cosdo -
= sin 2oL = gin 201,

Bapuwant B1 Bapunaut B2

Pemurte ypaBuenue:
(x-1)y-5(x*-1)°+ (x - 2)* - H(x2-4)+
+4(x+ 1)y =0. +4{x + 2= 0.

PemnTe HepaBeHCTBO!
Brat-x2-120. x*-2x2-4x+8<0.

Peurure cucremy:

xy+x+y=11, xy+x-y=1,
2’y + xy® = 80. £’y ~xy® = 6.

o
HocrpoiiTe rpagur Gysrmmm
y = |x* - 2. y = x2 - 2x|.

Haiigure npoMeXyTEH MOHOTOHHOCTH
dyrrnun. .
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TpE NOMONKHMTENLHEX YHCAA,
cyMMa KOTOpHX pasHa 21, co-
CTABJIAIOT apHhMEeTHISCKYIO
nporpeccuin. Ecan ¥ HUM cooT-
BeTCTBeHHO npubasure 2, 3, 9,
TO ITONYUEHHBIe YHCAA COCTABSAT
FeOMETPHYECKYI0 IPOTPECCHIO,
Haiigmre aTH uncaa.

0

JoxamnaTe TOXIECCTBO:

2cos’ -1  sin3a-sina _
2gsinocosa  cos3g+coso
1

sin 20

TpH UOACKMTEALHBIX YMCAA,
CYMMAa KOTOPHIX paBEa 12, co-
CTABNAIOT apudpMeTHUECKYIO
nporpeccrio. Ecan ¥ HUM coor-
BeTCTReHHO npHbGasute 1, 2, 6,
TO NOJYYEeHHBIE UHCAA COCTABAT
TEOMETPHUECKYI0 IIPOTPecCHIO.
Hajltaure o ynACHa.

1-2sin’ o« cos3a—cosa _
2ginccosa sin3o +sino
1

sin2c
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FfeometTpuna (no yue6Huky Noropenosa)

Ilogo6me duryp

Cn-1. NPEOBPA30OBAHMUE NOAOBUA
U EFO CBOUCTBA

Bapuant At

o BB Bk
A C Al Cl

Iaro: sABC © a4 B,C,; 2B = 25°.
Haiirn: £C,.

C A1
Hano: AABC ™ AA B.C,.
Haifimu: x, y.
3
Joxkamure, UTO TPEYrOABLHUK,
mopo0BEII  paBpHOGeAPeHHOMY

TPEYrOJLHARY, TaK)Xe SABASET-
CH paBHOOEAPEHHEIM,

Bapuwaut A2
B
[ 1 B,

C Af C,

Haso: AABC® 84 B.C,; LA = AP,
Hatiru: £B,.

C Al
Hauo: AABC ® a4 B C,.
Haitra: x, y.
IloraxuTe, 4TO TPEYroALHHUK,
OoxZoOHEINE  PABHOCTOPOHHEMY

TPeyroAbHUKY, TAKKe JBIAeT-
€Sl PABHOCTOPOHHHM,
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Bapuwant B1
1

B

C A], C]_

Hano: AABC ™ aA B C,.
Haiiti: yrast AABC.

2]

CTOpOHLEI  TPEYroJABHHKA OT-
HocATcs Kax 2:4:56. Haiianre
CTOPOHH MNOAOGHOr0 €My Tpe-
YIOJIBHHKA, B KOTOPOM CYMMA
HauBonpmeil u HAMMeHLIDEN
CTODOH paBHa 28 cM,

IlpaMOyroALHEE TPEeYroALHHK
¢ KaTeraMH a M b u runoreny-
30if ¢ NozoGeH NPAMOYTOJIEHOMY
TPEYTONbHAKY € KATeTAMH @, H
b, »m runorenysoit ¢,. Hoxamure,
qTo aa, + bb, = cc,.

Bapuaur B1
[ 1)

BrinyrJrie YeTHIPEXYIOALHI~
kn ABCD u A B,C D, nmonobuul.
Haitmure YyIVIE YeTHIPEXYTOaB-
auxka ABCD, ecrm <A = 100°,
£ZB:CizD = 8:T:11.

BapuaHuTt b2

C A,

Hano: AABC ® a4 B C,.
Hatitin: yraer AABC,

2]

CTOpOHRI TpPEyroAbHHKA OTHO-
carca rak 3:5:6. Haiigure cro-
POHE noao6HOrO €My TPeyroJb-
HHKA, B KOTOPOM PA3HOCTEL HAH-
foanimeit 1 EANMeHBIEH CTOPOH
paBHa 9 ¢cM.

IIpAMOYTONEHEI TPeYTOJILHHME ¢
KATEeTAMH ¢ H b H runoTeHysoit

" ¢ nogoBeH MPSIMOYTOJMLHOMY Tpe-

VIONBLHUKY C KaTeTaMu @, 1 b, n
rANOTeHy30M ¢,. Joxaxwure, 4To
as bs cs

+—=—

g b ¢

Bapunant B2
L1

Buinmykanle  Q9eTHIpeXyYIroJbHH-
kn ABCD un A B,C,D, momo6-
HH. Ha#iaure YriAR dYeThIpex-
YTOJILHUKA ABCD, ecan
£C, = 80°, LA:/B:/D = 5:2:7.
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TEOMETPHI (no Ilocopeaosy)

©

narosanu pomGa paBHB 3 cm
n 4 ca, Haliaure nuaronann
noaoGHOro eMy pomba, cTOpoHA
KoToporo paeHa 20 cM.

TpeyroJlbHUKH ¢ COOTBETCTBYIO-
IIMMH CTOPOHaMu @, b, cu b, ¢,
d nopobunl. JlokamuTe, YTO KO-
spdunmeHT D0H0GHA He MOMKeT
ORITE paBeH 2.

OcHoBanne M GOKOBAf CTOPOHA
paBHOGE/IpeHHOIO TpeyroJLHH-
Ka COQTEeTCTBeHHO paBHH 30 cM
" 25 ¢cMm. Haliaure cTOpOHBI NO-
Jo0HOrO eMy TpeyroanHHKA, B
KOTOPOM BBICOTA, HPOBeACHHAS
K OCHOBaHHIO, paBHAa 4 cM.

TpeyronlbHHKH €  COOTBETCT-
BYIOIHMH CcTOpOHAMH &, b, ¢
H b, ¢, d mogobaLI. JJoxamure,
YTo Koa{HIHEHT Mogobua He
MoKeT OnITE paBen 1/2.

Cn-2. NPU3HAKHN NOAOBUA
TPEYIOJIbHUKOB

Bapuwant A1
0 ; C

A D

Hano: /B = 2D.
Jorasars: AAOB © ACOD,

©

Tlogo6Hwl 1@ TPeYyroJbLHHKH,
n3ofpacikeHHBle HE  pUCYHEe?
ITouemy?

Bapunwaut A2
LI

A C
Hano: £A = £C.
JMoxasare: AAOB © ACOD., -

©

TlIogo6HM JH TPeyroJbHMKH,
A300pa/KeHHBle HA pPHCYHKe?
Tloyemy?
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C Al 8 Cl
(3
B
E
/\ N AN
A c D F cD 10 F

Havo: zB = £E. Jlaso: <A = #D.

Hoxrazath: Z4 = 2D,

Bapuanr b1
(1]

B C

A D

Jano: ABCD — Tpamenus.
Haltaure Ha pUcyHKe N0Z0OHEIE
TPEYTrOJbHAKH K JOKaXHTe HX
nogodue,

12

C 7 b 9 B
JoxasaTbh: AABC © ADBA,

Hoxazate: £C = /F.

Bapwant B2
(1

A D

Hano: ABCD — Tpanenma.
Hafizure Ha pHCyHKe N0oA00HEE
TPeYroJbHUKH U ZOKaKHTe X
nopofue.

A C

Hoxazate: AABC © sDBA.
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TEOMETPHA (no Ilozopeaosy )

CTopoHBI OXHOTO TPEYrOABHHKA
paBHH 21 cM, 2T cM n 12 oM, a
CTOPOHEI APYIOF0 TPEYroJbHUKA
OTHOCATCA KAk 7:9:4. lloramure
PaBEeHCTBO  COOTBETCTBYIOLHX
YPJIOB AAHHHX TPEYrojbHUKOB.

Bapuant B1
i B

E

D

A C

Hano: AD | BC; CE | AB.
Joxasare: AABC® ADBE,

CTopoHHM OAHOrO TPeyroJbHH-
Ka oTHOCATCA Kak 4:6:7, a cTo-
POHE JPYIroro TPeyroJAbHHKA
paBHrl 24 cM, 36 cm u 42 oM.
JIOKa)MHTe PABEHCTBO COOTBET-
CTBYIOLIHX YIrJIOB AAHHKX Tpe-
YrOJBLHHAKOB.

Bapuant B2
i

A C

Jano: AD | BC; CE 1 AB.
JHorasate: AABC © ADBE.

HaiiguTre Ha pUCYHKe PABHEIE YT-
JIKl ¥ JOKAXXHTe MX PABEHCTBO.

Hoxaxxure nogofHe ABYX mpA-
MOYTOABHEIX Tpamenmili, B Ko-
TOPBLIX OCTPHIE YIMIWl PABHHI, &
AUArCHANH ABXAIOTCA OHCCeK-
TPHCAMH 3THX YIVIOB.

Haiigure Ha pucyHKe paBHEIE
YPAM # AOKa)KHTe UX PABEHCT-
BO.

Hoxamxure nogoline AByX nps-
MOYrOJBHHX Tpanenuit, 8 KOTo-
PHIX TYIHeE YIAR PABHEL, & AUA-
TOHAJIM ABAAKTCA CUCCEKTPHCA-
MU 5TUX YIJAOB,
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Cn-3. NOAOBUE NPAMOYT OJIbHbIX
TPEYITONbHUKOB. CBOUCTBO
BUCCEKTPUCHI YINA TPEYIOJIbHUKA

Bapuant A1 Bapuant A2
0 0
B) B, B B,
49
<2
A“ C A; Cf° A C AT ¢
Hokaxkure momobue npaMo- Joxaxure mnomobue NpaAMO-

YIOABHRIX TPEyroJbHMKOB, H30-
Opa:KeHHRIX HA DUCYHKe,

©
B
15
ASp c

20

Hano: ZABC = 90°; BD | AC;
AB = 15 cm; BC = 20 cm,
Halitu: BD.

B rpeyroabauke co CTOPOHAMH
25 cM m 40 cm npoBeaeHa OHC-
CEeKTpHCA YIVIa MEKAY AAHHEIMH
ceropoHamu, OHa AeJMT TPeTHIO
CTOPOHY HA OTpPE3KH, MeHb-
WM M3 KOTOPHX paBeH 15 cM.
Haijigare nepumerp Tpeyrons-
HHKA.

YroJbHBIX TPEYroJsEHUKOB, H30-
6paKeHHHX HA PHCYHKe.

B

A9D 18 C

Haso: ZABC = 90°; BD 1 AC;
AD=9 c¢M; DC = 16 em.
Haitru: BD.

B rpeyronsuuke ABC nanbonn-
maA cTopoHa AD pasua 40 cm,
Buccextpuca BD aenur cropony
AC na orpeskn ANHHOM 15 cM u
24 cv, HajiauTe nepumerp Tpe-
yroasHuka ABC,
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FEOMETPHA (no Ilozopenosy )

BapuwanT B1
(1) B

E

A C

Haso: AD | BC;
CE 1 AB.
Joxaszsars: AADB ® ACEB.

9 B

A C

Hano: ZABC = 90°; BD | AC;
BD = 24 em; AD:DC = 9:16.
Haptu: P,

BuecexTpuca InpAMOro  yria
NIPAMOYTOJLHOTO TPeYTOJLHUKA
REJUT TMNOTEHY3Y H& OTPe3KU
anpaoii 15 cM u 20 cM. Haitaure
AMMHEL OTPE3KOB T'HIIOTEHY3HI,
HA KOTOpDHIE €€ HAeJHT BHICOTA
TPEeyroJbHHKA.

Bapuwaunt B1
(1] 0

Bapuwant b2
(1) B c

hxy

A E D

Hamo: ABCD — mnapajineso-

rpaMm;

BE | AD; BF 1 CD,

JorazaTk; AABE © ACBF.,

° K\
A™p C

Hano: £ABC = 90°; BD | AC;

BD =12 cm; DC - AD = T cMm.
Haitru: P, ..

BricoTa OpAMOYrOJBHOTO Tpe-
YPONMBHUKA JAEJHT THUOOTeHy3y
Ha oTpe3rH aauHOH 12,6 cM 1
22,4 ex. Hallzure aAHHH oOT-
PE3KOB THIIOTEHY3bl, HA KOTO-
puie ee geaur SuccexTpuca Opa-
MOTO YPJIA,

Bapunant B2
(1] B
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Hano: A4, | BC; BB, 1 AC.
Hatigure Ha pHUCYHKEe Bce maphl
HOACOHEIX IPAMOYTOJBHEIX Tpe-
YTOABHHKOB H AOKAMUTE UX II0-
xobue.

2

B
15

ATp

16 c

Hano: ZABC = 90°; BD 1 AC;
AB =15 em; DC = 16 cM.
Haitra: P, ..

Kater npAMOYTOABHOTO TPEyTrOib-
nuka pased 18 cM. Touka, opu
HAJUIeKAINasi RAHHOMY KATETY,
VAaJIeHA OT FTHOOTEeHY3H U OT BTO-
poro Karera Ha 8 cM. Haiiaure
HepuMeTp TPeyTroJbHHKA.

Hano: AA, | BC; BB, 1 AC.
HaiianTe HA PHCYHKE BCe IaPHI
noAoGHBIX NPAMOYTONBHEX Tpe-
YTOJILHHKOB M JOKAMKHTE KX mO-
aobue,

B
40

ATp 32 C

Hauo: LABC =90°; BD 1 AC;
BC = 40 cm; DC = 32 cm.,
Hairru: P, .

Karer unpaMOYTroJBHOrO Tpe-
yronsHHEKS paeeH 28 cM. Touka,
NPHUHaANEKALIAA THIOTEHy3e,
yaaleHa OT KAXAO0r0 U3 KATEeTOB
HA 12 em. Hafigure nepumeTtp

TPEeyTOABHHKA,

Ccn-4*. NOAQOBUE TPEYITONbHUKOB
{(AomawHAA camocTOATeNnbHaA pabora)

Bapuwant 1

Bapuanr 2

[dBa TPeyrodEHMKA MOZOOHEL,

PasnocTs MeHbInel CTOPOHK! Of-
HOTO TPEYTOJBHUKA M Goabuielt

CTOPOHLE APYTOTO PABHA

CyMMa MeHBIIEH CTOPDOHEI Of-
HOTO TPeYTOJBEHKA M Goapmefl
€TCPOHH APYTOTO paBHa 34 cm,
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TEOMETPHHA (no Hozopeaoey)

6 cM, pasHoceTh Gonbuieit cropo-
HBI OJHOTO B MeHbIIeH CTOPOHH
Ipyroro pasaa 48 cMm, a aan-
HH HX CPeHHX CTOPOH PABHEI
20 e 1 50 cMm.

cymma OBospmmeil CTOPOHHE OfI-
HOTO H MeHbIIelf CTOPOMK ApY-
roro pasna 31 ¢M, a WIMHK HX
CpeAHHX CTOPOH paBHH 14 cM n
21 cM.

Hailigure BeNsBecTHRE CTOPOHB ITHX

TPeyYroJibHNKOB.

BuecerTpHca MPAMOro Yria npaAMOyToJdb-

HOTO TPEYTOALHHKA

paBHa 12\/5 CM H JeJHT MUnoTe-
HY3Y HA OTpe3KHM B OTHOICHHH
3:4. Haliaure nmepuMerp 3TOro
TPEeyTOALHHKA.

OcroBaame pasHOBeaperRHOTO
TpeyroJbHHKa paBHO 36 cM,
a Ooropaa cropoHa — b4 oM.
K OGoxoBEIM CTOPOHAM DOpOBRe-
AeHsI BRICOTEI, Haiiamre Famupy
OTpe3Ka, KOHLUAMH KOTOpPOrO
ABJAIOTCHA OCHOBAHHASA BRICOT.

Joxaxnure, uTo

ABa TPEYrOJABHHKA ITOZOOHHI,
€CJAH OTHOLIEHHA JOBYX CTOpPOH
3THX TPEYroJALHHKOB PABHBI H
yron wmexnay OuccexTpucamu,
npoBelecHHEIME K 3THM CTOPO-
HAM, OAHOTO TPEYTrOJBHHKA CO-

JeJUT THOOTeHYy3y HA OTpes-
KU B oTHoWeHHUN 4:3. Haitaure
AJUHY 3TOH GHCCEeKTPHCHI, ecan
NEepHMETP TPEeYrOJALHHKA PABEH
84 cm,

OcHoBaHAe paBHOGEIPEHHOTO TPE-
yroJasHuKa pasHO 60 cM, a Goxo-
pas cropona — 90 cM. K GokoBbim
CTOPOHAM IPOEEACHEI SHeceKTPR-
cel, Halignme mmmHY OTpeska,
KOHIAMH KOTOPOrO HBJIAKTCA
OCHOBAHUA GHCCEKTPHC,

ABa OPAMOYTOJBHBIX TPEYrojb-
HHKA OOK00HBEI, eclMM yroia, of-
PasOBAHHLIA BEICOTOH U Menma-
HO#i, mpoBeAeHHLIME K THIO-
TeHy3e OAHOI0 TPEYrOABHUKA,
COOTBETCTBEHHO PABeH yray, ob-
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OTBETCTBEHHO PaBeH COOTBeT-
CTBYIOLLIEMY YIVIY Mexay Omc-
CEKTPICAMH, [POBEACHHRIMH K
COOTBeTCTBYIOLLIEM  CTOPOHAM,
APYroro TpeyroibHHKA.

0

PA30BAHHOMY BEICOTOM H MeAHuAa-
Hoilt, MpoBefleHHEIMH K T'HIIOTe-
Hy3e ADYTOro TPEYroJIbHUKA.

B tpeyromanke ABC memmana AM
Aeswmt Bhicory BH B oTHOmmeRH:H

3:2,

cunTas or sepmumn B, B xaxom
ormomenaH Beicora BH neawr

Memnany AM?

KNn-1. NOAQOEUE ®UI'YP

Bapuant A1
0

CTropoHbI TpPeyTOJbHHKA DPABHEE
6cMm, Tem u 8 em. Haligure
CTOPOHEI TORCUHOrO eMy Tpe-
YTOJBHHKA, IEPEMETD KOTOPOTO
paBeH 84 cMm.

A C

Jano: AB =24 cm; CB = 16 cmM;
MB=15c¢cm; NC =6 cm;
MN =20cm,

Joxazate: AMBN © AABC.

Haiitu: AC.

Bapuwant A2
1

CTOpPOHM TpPEeyrONBHHKA OTHO-
caresa Kag 2:5:6. Haiymare cro-
POHEI HOAOCGHOTO €My TPeYrojb-
HHKA, [TePHMeTP KOTOporo pa-
BeH 39 cm,

(2] B C

O
A D

Hano: AO = 15 em; BO = 8 cm;
AC =27 em; DO =10 cm;
BC =16 cM,

Hoxazate: AA0D © ACOB.

Haiitu: AD.
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HaiiguTe pBe CTOPOHM Tpe-
YTOJILHUKA, €CJH AX CYMMA PaB-
na 91 cM, a GuccekTpuca yraa
Me¥ 1y HHMH NeJUT TPeThio CTO-
POHY B OTHOIIEHHH 9:8,

Bapuaut B1
(1)

JBa paBHOOEAPEHHKX TPEYTOML-
HHAKS UMEIOT paBHEIe YDJBI OpH
ocHoBaHusAX. OcHoBame m Go-
KOEasi CTOPOHA NEPBOTO Tpe-
YIONBHHKA OTHOCATCA KaK 6:5.
Haitgure croponsl BTOpOrO Tpe-
YTOJILHUKA, €CJIH ero IepHMeTp
paseH 48 cm.

2

A B
C D
Hauno: AB | CD; AB : CD = 8:5;
CB = 64 ¢cMm.

Hokraszars: AO-CO = BO-DO.
Hafita: BO n CO.

BrccekTpHca YIfia NIPAMOYIONb-
HHKa AeJIHT ero CTOpOHY Ha OT-
pesrku 21 cM H T oM, CIHTAS OT
Gmmskalimiell K RZaHHOMY YIAy
pepinuHs!, Haiiaure oTpesku, Ha

HaiianTe ABe CTOPOHLL TPEYTOJb-
HUKA, eCJIH UX Pa3HOCTh PABHA
28 cM, a OmceeKTpHCA YIVIA Me-
IKAY HUMH JEJIHT TPETHIO CTOPO-
HY Ha orpeskH 43 cm 1 29 cm.

Bapumanrt b2
1

JlBa paBHOGEAPEHHBIX TPEYIOab-
HHKA WMeioT PABHEIE YIJIH,
TMPOTHBOJICIKALINE OCHOBAHMAM,
OcHoraHne n (GOKOBAS CTOPOHA
IEPBOrQ TPEYrOABLHHKA DPABHE]
16 ¢M u 10 cm. Haitgure eTopo-
HLEI BTOPOTO TPEYTOJbHUKA, €CAHU
ero mepuMeTp paBeH 18 cM.

©

B C

A D

Hazo: ABCD — rpanenus;

A0 :CO=T3; BD=40cM.
Joxasats; BO-AQ = CO-DO.,
Haiitu: BO u DO.

BucceRTpHCa yIla OPAMOYIOJdb-
HHUKA ASHHT ero JUATOHAAL HA
orpeskH 16 cM u 20 cM, cuuTas
ot Gammaiimeit K naEAOMY YIIIY
eepuinHsl. Haiigute oTpesky, Ha
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KOTODBIC 3Ta 61!0001('1’])1!0& AeJIHT
AHATOHAJIP NPAMOYT'OJIBHHKA.

Bapwauntr B1
0

KareTsl NnpsMOyroJdbHOTO Tpe-
yroapHuka paBHH 10cm wu
24 cM, a B APYIOM NPAMOYTOJb-
HOM TPEYroJIbHHKe THIIOTEHY3a
M KATET OTHOCATCHA Kak 13:5.
OTHOmIEeHHe OepUMeTpos JAaH-
HEIX TPEYroJhHUKOBR  pPABHO
2 : 3. HaiiguTe CTOPOHRI BTOPO-
TO TPeyroJLHHKA.

©

B

12

A 18

HMano: ABCD — tpanenus;
2ABC = £ACD;
AD= 18 cm; AC =12 cM.
HaiiTu: BC.

Juaronans pomba JeNHUT ero
BBEICOTY, HNPOBEJERHYIC H3 Bep-
IWHHK TYNOTO YIila, HA OTPesSKH
ganrott 10 cm 1 6 em. Haligute
nepnMeTp poMba.

KOTOpBIE 5Ta HHCCEKTPHCA ACNHT
CTOPOHY NPAMOYTOJALHHKA.

Bapunaur B2
0o

I'nnoreny3a ®H KaTeT mnpAMO-
¥TOJBHOTO TPEYroJbHHUKAa Ppab-
Hel 21 ¢ u 75 ¢M, & B APYIrOM
OpAMOYTOJBHOM TPeYTrOJbHHKE
KATeTEl OTHOCATCA Kak 7:24,
OrHOIIIeHMe NOepUMeTpOB AaH-
HHIX TpPeyroJpHWKOB  paBHO
3 : 2. Hailigure CTOPOHE BTOpPO-
ro TPeyroJbHHKA.

B 36

60

A D

Haso: ABCD — npaMOyroikb-
Haf Tpamnenus;

ZACD = 90°;
BC = 36 cv; AO = 60 cm.
Haiiru: AD.

IleHTp OKPY!KHOCTH, BONCAHHOMN
B paBHOGeAPEHHLIA TpPeyroib-
HHUK, AEJIUT MeAUAHY, OPOBEfeR-
HYIO K OCHOBAHHUIO, HA OTPE3KH
anuHoi 20 cm u 12 cm. Hadigure
OepHuMETp TPeyroJbHUKA,
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TFEOMETPHSA (no Hozopexoay)

CNn-5. TEOPEMA O BNMUCAHHDbIX YINAX
U EE CNEACTBUA

Bapuant A1
1]

Ilo pgaHHKIM puUCYHKA Haiigure
yrol x {O — DERTp OKPYKHOCTH).

PaccrosaHuA OT TOYKH OKPyX-
HOCTHM [0 KOHLOB ¢ AHAMETpa
paeHm 18 cM u 24 cM. Haitgure
Paznyc OKpy»XHOCTH.

IIpn mepeceueHUHM JOBYX XOpPA
OJHA B3 HUX JeJUTCA HA OTPEe3KNn
20 cM 1 4 cM, a BTOpaA — Ha OT-
Pe3KH, OAWH W3 KOTOPHEIX MeHb-
me apyroro Ha 2 ¢cM. Haltaure
AJMUEY BTOPOH XOpALL.

Bapuaur b1

Bapunwanr A2
1

Ilo AaHHBIM pPHCYHKA HAHANTE
yroa x (0 — neRTp OKpYKHOCTH),

B

Paguyc okpyHOCTH paBeH 5 cM.
Haligure paccToSHHA OT KOH-
IIOB AMAMETPA A0 TOUKH OKPYHK-
HOCTH, €C/IM OHH OTHOCATCH KAaK
3:4.

Xopaa apanHol#t 24 cM, mepece-
Kaf APYryIO XOpAY, AeJUT €€ Ha
oTpeskH FauEOH 10 cM 1 8 cM.
HafiznTe AAMHB OTPe3KOB Nep-
BOH XOpABL.

Bapuwaut B2

B=47°
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Tlo AaHHHM pHCYHKa HalfiamTe
yroa ¥ (0 — neHTp OKPYIKHO-
CTH),

2

Ilepnengukynap, onymeHHsO
M3 TOMKH OKPYMKHOCTH Ha AMA-
MeTp, ST ero Ha OTPe3KH B OT-
HomeHuu 9:16. Paguyc okpyx-
HocTH paeeHn 25 cm, Haitaure
AMMHY NeplIeHANUKYIApa.

Ilpu mepeceyeHHH ABYX XOpA
OAHA M3 HHUX JEJHTCA HA OTpe3-
Ka 3cm 1 12 cm, a BrOopas —
nomonaM, Haligure aauuy BTO-
poif xopasL.

Bapuwaut B1

ITo masHHM pHCYHKa Halanrte
yron x (0 — LeHTp OKPYXHO-
cTH).

IleprieHguKyAAp, ONYIMEHHELH
M3 TOYKH OKPYKHOCTH HA AUa-
MeTp, PaBen 24 cM M AeanT AUA-
MeTpP Ha OTPe3KH, Pa3HOCTh KO-
Topuix paBHa 14 cv. Halimure
PAINYC OKPY:XHOCTH.

IIpu nepeceveHUR [ABYX XOPA
OJHA M3 HHX OTCEKaeT TPETEk
BTOpOii. Haiiaure ANHAY BTOPOA
XODALI, €CJH NepBas XopAa OpH
TIepeceYeHAH JeAHTCA HA OTpes-
Ke 8 cM 1 9 cm,

Bapwauntr B2

Ilo paHHRIM DHCYRKa HaliaATe
yron x (O — neHTP OKPYHHOCTH).

Xopaa anunol 48 cM IIepmeHH-
KYJAPHA AHaMeTpy H JeJIHT ero
HA OTPe3KH B OTHomeHHH 9:16.
HaiiauTe paguyc oKpyXHOCTH,

Ilo maHHEBIM PHCYHKA HalifuTe
yroa x (O — DeETp OKPYYKHOCTH).

2

Xopaa anuHoii 24 cM mepnenau-
KYJAAPHA AHAMETDY U JAeJUT ero
HA OTPe3KH, OAHMH H3 KOTODHIX
parern 9 cu. Haiiaute pagmyc
OKPYKHOCTH.
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PEOMETPHA (no Hozoperoay)

Paguyc OKpPY:KHOCTH paBeH
11 cMm. Yepes Touky A, yaaneH-
HYIO OT LIEHTPA OKPYKHOCTH HA
7 cM, TpoBeZeHA XOPAA AJMHHOMN
18 cm. Haiiamre oTpesku, Ha
KOTOpHE TOYKA A Jeaur Jaan-
HYIO XOpDAY.

Touka B meauT XOpAy OKDPYX-
HOCTH HA OTpe3KH ANHHON 6 cM
u 12 cm. Haiigure [1uaMerp OK-
PY#HOCTH, €cjim TOYKAa B yaa-
JIeHA OT IEeHTPA OKPYAHOCTH HA
7 em.

cn-6*. NPUMEHEHUE TEOPEMbI
O BMUCAHHbBIX YTNAX
M EE CNEACTBUN B 3AQAYAX
(RomMawHAs camocToATeNnLHan pa6Gora)

Bapuaunr 1

JlBa yria TpeyroJpHMKA PABHEI
60° 1 20°,

a) OnpesesHTe, B KAKOM OTHO-
IIeHHH BePIIUHEI TPEYIONbHHEKA
AeNAT OMHCAHHYIO OKPYKHOCTD.
6) Haliaure yram Tpeyroanuu-
Ka, BepIHHHAMH KOTOPOro ABNA-
IOTCA TOYKHM KACAHUSA BIHCAH-
HOU OKPYHOCTH CO CTOPOHAMH
HAHAOTO TPEYTOABHHKA,

Croponur AB, BC u CD Boncasn-
HOTO YeTHpexyroabauka ABCD
CTATHBAIOT AYTH, TIPagycHEle
MePH KOTOPHIX OTHOCATCA KaK

Bapwant 2

¥rael TpeyroJdbHHKS OTHOCATCH
Kak 5:6:7,

a) Onpenenure, HOA KAKHEM yT-
JIOM BUZHHE CTOPOHHI TPEYTOJb-
HMKA W3 LEHTPA OMHCAHHON OK-
PYKHOCTH.

6) Halinure yram TpeyroJbHH-
KA, BePIIMHAMH KOTOPOTO ABJA-
IOTCH TOUKM KACAHHA BIHCAH-
HOM OKPYHHOCTH CO CTODPOHAMH
JAHHOTO TPEeYroJbHHKA,

Cropousi AB, BC n CD enucan-
HOPO YeThIpexyroasHuka ABCD

CTATUBAIOT JYTH, TrpPagyCHRIE
Mephl KOTOPHIX OTHOCATCH KaK
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4:7:5, HailauTe yraml deTeIpex-
YrOJBHHKA, ecan crTopoHa AD
cTArnBaeT pyry B 40°,

BuccekrTpuca yria B Tpeyroas-
HUKa ABC mepeceKaeT OMHCAH-
HYI0 OKDYJKHOCTE B TOuKe D,
JoraxuTe, UTO TPEYrOALHHE
ADC pasHODeApEHHABI.

o

TIocrpoitre NPAMOYTOALHBINA
TPEYIOJbHUK IO MegUaHE W BhI-
COTe, NMPOREAEHHHLIM K THIOTe-
Hy3e,

5]

PasHOoCTs MeXAY MeIHAHOU
A BBICOTOH, NPOBEACHHREIMM K
THIIOTEHY3e OpAMOYTOALHO-
TO TpeyroJbHHKA, paBHa 1 cM.
OcHoBaHME AAHHON BEICOTHEI OT-
CTOHT OT HEeHTpa OKPYKHOCTH,
onucaHHoll OKONO TpeyroAsHH-
Ka, Ha 7 cM. Haligute nepumerp
TPeyroJAbHHKA.

(6

Xopna AB nenuT AYry OKpyIK-
HOCTH B oTHoIeHHH 5:13. Yepea
TOYKY A IpoBeAeHa KacaTeldb-
Had K OKpy:XKHOCTH. HailigaTe
YIIABI, KOTOPLIE OHA ofpasyeT ¢
LaHHOHE Xopaoil.

5:7:13. Haligmre yranl dYeThl-
PeXyroJIbHHKa, €CJIU CTOpOHA
AD crarneaer xyry B 110°.

©

B uernipexyroibHuKe ABCD,
BOMCAHHOM B OKPpYHHOCTDB, AHA-
ro"ans BD gesmr yron D momo-
naM. Joxaxmmure, uro AB = BC,

o

IloctpoiiTe OpAMOYTOABHBIA
TPEeYrOALHHK N0 THIOOTeHy3e H
NPOSKIHH OAHOLO H3 KAaTeTOB
Ha THIOOTEHY3Y.

5]

Meguana npAMOYTOJILHOIO Tpe-
YTOJILHHKA, NpPOBefleHHad K
I'HHOTeHy3e, Ha 18 cMm Hoabnre
cBoelt MpoeRIHH Ha TFUMOTeHY-
3y. BepllIHAa MpAMOro yriaa oT-
CTOMT OT T'HIOTEHY3H Ha 24 cM.
HaiiauTe mnmepHMeTp Tpeyroiab-
HHKA.

(6

Orpesox AB — nuaMeTp oxpyx-
Hoctu. Ha ayue AB BHe JaHHOHK
OKPY:KHOCTH BRIGpaAHA TOUKA
M, uyepez KoTOpPYI0 HpPOBEJCHA
KacarenpHaa MC (C — Toura
racanna), Haligare £ BAC, ecan
ZACM = 140°,
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TEOMETPHA (no ITozoperoay )

H3 ToYKHM BHe OKPY¥HOCTH
npopedeHa ceKywad, nepece-
KAOLAA OKPYMHOCTE B TOYKAX,
YAaNeHHEIX OT JaHHOH Ha 12 cM
# 20 cM. PaceToarus oT janxHoi
TOMKH A0 OeHTpPA OKpPYHHOCTH
paBHo 17 ca. Haitaure paamyc
OKPYXHOCTH,

W3 ToukM BHe OKPYKHOCTH
npoBeieHA KAaCATEALHAA JJIH-
HOii 20 cm. HaiiguTe paguyc
OKPY)XHOCTH, €CJM PAcCCTOSHHEe
OT TOYKH A0 OKPYHHOCTH DABHO
10 cm,

o

N3 TouKN BHe OKPYHHOCTH HPO-
BeJeHA cexyad, obpasyioas s
OKPYKHOCTH Xopay AB anuHo#t
8 em. Kpartuaitimee paccrosHMe
OT JDaHHOIl TOUKHU A0 OKPYMHO-
ctu paBHo 10 cM, a Jo meHTpa
oKpyxHocTH — 17 cMm, Haltanre
PACCTOAHHMA OT KOHIOR XOPAH
AB o DaHHOi TOYKH,

W3 ToUKH BHe OKPYXHOCTH IPO-
BeJleHA KacaTeJdbHAA AnWUHoIL
20 cm. Haiipure paccTrosHMe OT
JAaHHOI TOUKHM 0 OXKPYIKHOCTH,
ecqIH PaguyC OKDYIKHOCTH Da-
red 15 cm.



Pemenune TpeyroapHUKOB

CNn-7. TEOPEMA KOCUHYCOB.
COOTHOLWEHWE OANATOHANEN
U CTOPOH NAPANNENOrPAMMA

Bapuant A1
(1

I Be CTOPOHEI TPEYIrONBHUKA PAB-
HH 3 ¢M U 8 ¢M, a YroJl MexAy
HuMH paBeH 60°, Hadigure me-
PHMeTD TPEYrOJILHHKA, ’

©

CTOpOHBL TPEYTOJLHAKA PABHBI
3cMm, Bem u T eMm. Hadtanre
YTOJ TPEYTOALHAKA, OPOTHBOJIe-
JKamuit cTOpoHe, papHOit T cM.

Croponnt napanaeaorpaMmMa
PaBHE 7 cM U 9 ¢M, A JMaroHa-
Jau orrocaTca Kak 4:7. Hafianre
JUATOHANH MAPAJIEIOIPAMMA,

Bapuwanr B1
(1

Ha croponax yraa, pasHOro 45°,
OTMEYeHH JABe TOYKH, yJajeH-
HBI€ OT BePIOWHE ¥riaa Ha 17 cm

H 12J§ cM. Haitaure paceros-
HHUE MEXAY 9THMHA TOYKAMH.

Bapuaunur A2
(1

JlBe CTOPOHHE! TPEYTrOJBHUKA
pPABHH 3 ¢M H 5 CM, A YIOJ MeX-
ay HnMA paBen 120°. Haidiaure
nepuMeTp TPEYroJbHHKA,

©

CropoHBl TPeyTOJABHUKA DPABHBI
3ceM, Tem U 8 em. Hailigure
VroJI TPEYTOAREHKA, IPOTHBONE-
xamui cropoHe, papHoil T cM.

JUAroHAAH IAPANAENIOrPAMMA
paenHe 7T ¢cM u 11 ¢M, a CTOPORH
otHocarca kKak 6:7. Hafimmte
CTOPOHE! OAPAAASACTDAMMA,

Bapuant b2
(1

Ha cropoHax yraa, paBHOro
3(°, oTMeueHHl ABe TOUKH, yAa-
JIeHHBIe OT BepIIUHE YIJa Ha
2J3cMu 4 en. Haitanre pacero-
fAHHE MeA Ay 3THMH TOYKAMH.
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TEOMETPHA (no [Tozoperosy )}

JiBé CTOPOHEI TpPEYrOJAEHAKA
paBuel 3cM m 7 cM, a yrou,
nporuBoNexammit fonsmeil ua
HHX, paBeH 60°,

a) Haifaure TpeThi0 CTODOHY
TpPeyrofibHHKA.

6) Jokaxkure, uTO yroa, NpoTH-
BOJIEKAIONAN TpeTheil CTOpPOHe,
TYHol.

HduaroRanu mnapaijeaorpaMma
paBHH 19 ¢M u 23 cmM, a ero ne-
puMerp paseH 58 cM. Haitaurte
CTOPOHEI ImapajilesorpaMma.

BapuwanT B1
1

JIBe CTOpPOHEI TPEYroJLHHKA
paBHEl TcM H 8 cM, a cuHYC

43

yria MexXAy HHUMH pabBeH —7—-

HajliauTe TpeTHIO CTOPOHY Tpe-
yroasaEuKa, CKOABLKO permeHnit
AMeeT gafgavdal

TpeyroJlsHNK €O CTOPOHAMH
6cv, 10cm u 14 cM BuOHCAH
B OKpyxHOCTh. HaiinuTe nen-
TPaNbLHBI# YroJ, COOTBETCTBYIO-
muit BNUCAHHOMY yriy, obpa-
B0BAHHOMY JBYMHA MEHBIDHMH
CTOPOHAMH TPEYrOJLHHAKA.

JiBe CTOpPOHBI TPEYTOJLHHAKA
paBHel S5 cm u 7 cem, a yroda,
ngporuBoaexauwuit Gonpmeli us
HuX, papen 60°,

a) Halizute TpeTsid CTODOHY
TPEeYTOJBHHKA.

6) Iokaskure, UYTO Yroj, MpoTH-
BOJIeXAINNE TpeThell cTOpOHE,
OCTpHI.

o

CyMMa amaroHajedl napaanie-
jJorpaMma pasHa 22 cM, a ero
CTOPOHE! paBHEL T cM H 9 oM.
HalignTe aumaronanm napasane-
JIOrPaMMA.

Bapuanr B2
1

IIBe cCcTOpPOHH TPeYTONLHUKA
paBHel 4 ¢cM H 8 ¢M, a cuHYyC

V3

yria MeXay HUMH paBeH 5

HaiianTe TpeTbio CTOPOHY Tpe-
YrolbHUKA. CHKOABKO pellleHHi.
HMeeT 3agaya?

TpeyrolsHHK €O CTOPOHAMH
6 cm, 14 cm 1 16 ¢cM BnEcaH B
OKpY:KHOCTE. HailinuTe neHTpa-
JEHBIHA Yroj, COOTBETCTBYIOIIH L
BOHCAHHOMY YIiy, o6pasoBaH-
HOMY Haubosbnreii 1 HAUMEHB-
urefi CTOPOHAMH TPEYroJbHAKA,
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JiBe CTOPOHH TPEYIrOJALHUKA
paBEE 7 ¢cM u 9 cMm. Meaunana,

IpoBefileHHAS K TpeThell cTopo-
He, Ha 1 eM MeHbIne »Toif CTO-
ponul. Haliiare mepamerp Tpe-
YroJBHAKA.

PaagocT: ABYX CTOPOH Tpe-
YTOALHUKA PAaBHA 2 CM, a Meau-
AHa, TpOBefleHHAS K TpeThel
cropone, — 4 cM. Haiiaure me-
PHMETDP TpEeYroAbHHKA, 6ecian
TpeThA CTOPOHA paBHA 14 cm.

Chn-8. TEOPEMA CUHYCOB
U EE CNEACTBKA

Bapwaunt A1

Ilo AaRHEM pHCYHKA HaliiuTte
x.

B Tpeyrospuuxe ABC /B =
=35°, «C = 25°. ¥YxamuTe HAU-
60JLIOYI0 CTOPOHY TPEYTOJILHH-
Ka., Oreer o6bACHHUTE,

@

OpuE u3 YraoB TPEYIOJLHH-
Xa pasem 30°, a AmaMeTp OK-
PY’RHOCTH, OIHCAHEHOH OKOJO
TPeyIroAbLHEAKA, paeBeH 14 cm.
Haitaure CTOPOHY, OPOTHBOJE-
KAMYIO JAHHOMY YTJIY.

Bapuwanr A2
o B
2v3 J3

60°,
A (84

IIo AauuBIM pACYHKA HaliiuTe
Yroa x.

B TpeyromsEmrKe ABC <A =
= 110°, ~B = 55°, ¥raxuATe Ha-

HMEHbLIIYI0 CTOPOHY TPeyToJb-
HHKa. OrBeT 0OBACHHTE.

B Tpeyroawuuxe ABC /B =
=45, AC= 4\/§cu. Halignre
ANAMeT) OKPYHOCTH, OIHCAH-
HOM OKOJIO TPeyTOoJABHHMKA.
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TEOMETPHA (no Hozopesosy)

Bapwaunr B1
c
0

a

o
D A B

Ilo AaHHMIM pDHCYHKA BHPA3HTe
AB.

Jan pasnofenpenHBINi  Tpe-
yroabEuK ABC ¢ oOcHOBaHMeM
AC. UspecTHO, uT0 AC — HaH-
MEHbIAA CTOPOHA TPEYrOJBHH-
Ka. B RakuX npepenax MoMxer
H3MEHATHCA BeJIHIHHA yToa A?

Paguyce OKDYKHOCTH, OIH-
caHHON OKOJIO TpeyroJbHHKA,
paBeH OZHOH H3 ero CTOpPOH.
Haiinure yrox TpeyroabHHKAE,
NPOTHBOJNEXKANIANA NaHHONA CTO-
poHe. CROJNBRO peIneHn HMeeT
sagaza?

Bapuwautr B1
® ..

D

Bapunaut b2
L

B c @ D

Ilo ZaHHEIM PHCYHEA BRIDA3HATE
AB.

Has paseODeApeHHBIH Tpey-
ronsEAK ABC ¢ OCHOBaHHMEM
AC, Hasectno, uT0AB=BC =12
H £/B — HauMeHBRMMHA yTOJ TPe-
yroapHukKa. B Rakux mpeaenmax
MOXMeT H3MEHHAThLCS ANHMHA OC-
HoBaHHA AC?

CropoHa TpeyrolbHHKA @ H
paguyc ONHCAHHOM OXKpPYXKHO-
¢r1 R cBasaHB COOTHOIEHHEM
a = RJ2. Haiinure yron Tpe-
VrONBHEHKA, NPOTHBOJISKALIHIN
gaHHON cTopoHe. CROMBKO pe-
meHR uMeeT 3anava?

BapuwaHntr B2
o C
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Hano: AD — GuccexTpuca Tpe-

yroaseuka ABC; BD = q;
«B=pB; «.BAD=q.

Haiitn: DC.

2

B napaaneaorpamme ABCD
Toura M — cepefUHA CTOPOHH
BC. HarectHo, uTOo /B Tymoif.
Cpasunte yram MAD u MDA.

JIBe CTOPOHH TPEYTOJLHMKA
PABHH 4 CM H V3em, a TpeTha

CTOPOHA PaBHA PaAMYCY OKPYIK-
HoCTH, OHNHMCAHHOI OKOMO Tpe-
yroapEEKA. Kakywo ANHEY MO-
SKeT HMETh TPeThA CTOpOoHA?

Hano: AC = b;2ZA = a;£.CDB = JB;
ZB =y,

Haititu: BD.

©

B napaanenorpamme ABCD Tou- -
xa M — cepeauHa cropons BC,
HasectHo, uT0o <A MDA > +MAD,
Onpenenure, KaxkWe M3 YIJIOB
OAPAJTEIOrPAMMA OCTPLIE.

JIBe CTOPOHEI TPEYTrOJBHUKA PAB-
HN 4 CM H 3J§ cM. OnpegeauTte

KAKY® JJIHHY MOKeT NMeTh
TpeThA CTOPOHA ¢, €CJAH OHA
CBS38HA ¢ PAXUYCOM OonMcAHHON
OKPY'KHOCTH R COOTHOHICHMEeM

c=RVJ2,

cn-9*. TEOPEMblI KOCUHYCOB U CUHYCOB
(AomauwHa" camocToAaTenbHan pabora)

Bapuanr 1

Bapuant 2

KBazpaT cTOpOHE TPEeYTOALEHKA
paBeH HEMOJHOMY KBAAPATY

CYMMB ABYX OPYTHX CTOPOH.

PASHOCTH ABYX ADYTHX CTODOH.

Ha#panare yroa, nporusoaexamuii nanuok

CTOpOHE.
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TFEOMETPHA (no IIozoperoeay)

12

B napaanenorpamme GuccexTpuea

OCTPOTO YIJia, KOTOPHH paBeH
60°, mesauT CTOPOHY HA OTPe3KM
33 cm m 55 cm, cunTas oT Bep-
IMNHS Tyooro yriaa. Haiigare
OTpesKH, HA KOTOphle aTa OHC-
CeKTpHCA JEeANT MeHBLUIVI) THAa-
FOHAJAbL 3TOrO IAPAJNJIEIOrPaM-
MA.

13

JloraxmmuTe, 94T0

B paBHOOOKOM Tpamenuu KBaj-
paT AMArOHAAM paBeH CyMMe
KE8ApaTa OOKOBOH CTOPOHH M
NPOH3BEeAEHHUA OCHOBAHMHN.

TYIOTO Yria, KOTOPHIl paBeH
120°, pmesauT cTOpOHY HA OT-
peak 24 cM u 16 cm, cuHTas
OT BEpPIIMHE! OCTPOTO YIriAa.
Hailigure oTrpeskn, Ea KOTOpHIE
3Ta OucceKkTpHca AeMHT OOJb-
LIYI0 AMATOHAJAB 9TOTO IapaJie-
JiorpaMmMa.

B MI000# TpanmenHy CyMMa KBaj-
paToB AHAroHaseil paBHAa CyMMe
KBAApaToB OOKOBRIX CTOPOH H
VABOCHHOIO TPOH3BEASHNS OC-
HOBAHMIA.

CTOpoHBI TPEYTOABHHKA PABHBI

1 cm 1 2 cM. Yepes HEeHTP OKPYREOCTH,
BNHCAHNHON B NAHHLIN TPEYTroALHNK,

M KOHIEI TPeTheil CTOPOHBI IpPOBEAeHA

OKPY:KHOCTB,

HaiignTe paguyc npoBegeHHOM
OKDYHHOCTH, E€CIH YTOJ MEK-
AY AAHHBIMM CTOPOHAMHM DaBeH
120°.

Hafinutre pazuyc npoBeReHHOI
OKPYKHOCTH, €CJH VToJ Mex-
AY JAHHBIMHM CTOPOHAMH pPaBeH
60°.

BricoTn! Tpeyroasunka ABC
nepecexkaorcd B Touxe H.
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Joramure, yre paanychl
OKPYRROCTESH, ONHCAHHBIX

OKO0JI0 TPEYFOILHHEOB

ABC u AHB paBHHI.

AHC u BHC paBHHL.

Kn-2. PEWEHWUE TPEYIOJibHUKOB

Bapuanr A1
L

Pemmte Tpeyroapaumk ABC,
ecim <A = 45°, «B=T76°, AB=

= 2J§ CM.
2

naronann napajiiaeroTrpaMMa
paBHEl 12 cM u 20 cM, a yroa
MexAy HaMu — 60°, Haitaure
CTOPOHE HAPAJIIeNIOTDaMMA.

B ppAMOYroABHOM TpPeyroikb-
HHUKe OJMH M3 YIJIOB DaBeH «,
a KareT, Opuiexamulii X gan-
HOMY Y1y, paBeR @. Bripasure
yepes a U o GucceKTpucy mpa-
MOTO YrAa TPeYTOJBHHKA,

Bapuanr B1
[ 1)

Penmre rTpeyronenuxk ABC,
ecnu AB = 7J§cM, BC=1cm,
zB = 150°,

Bapuanrt A2
0

Pemure Tpeyronsauxk ABC,

ectm <«B=30°, /C=105°,
AC = 4 cM.
Croponn mapaiieorpaMMa

papEEl 10 em u 16 cM, & yron
Mexay aumu — 60°, Hailigure
JHATOHAJH 18DAJLIEIOTPAMMA.,

B npAMOYTrOJBHOM TPeyroJb-
HHKe THIOOTEHY3A DaBHa ¢, &
OJHH M3 OCTPHIX YTJIOB paseH [3.
BripasnTe vepes ¢ u f GuccexT-
PHCY BTOPOTO OCTPOT'O YTJIA.

BapuwaHT B2
o

Pemnre TpeyronsHurR ABC,

ecim BC = 6\/5 cm, AC =2 cm,
z2C = 135°,
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FEOMETPHZA (no ITozoperosy)

2

JnaroHanah nDapaiiesorpaMMa
paBHA d W JeJUT ero yroJ Ha
yraul o 1 . Haligure cTopoRn!

MapaJLIesIoTPpaMMA.

o

Hs Tourn 4, jgemxameii HA OK-
PY’HHOCTH, LPOBENEHH XOPAH
AB=8cM u AC= 4/3cm.
HaiiguTe yram TpeyroJbHHEKA
ABC u paamyc OKpYKHOCTH,
eCNH pDACCTOHHHE MEXJY Cepe-
OHHAMHM JAHHEIX XOpH PpAaBHO
2 cM.

Bapwant B1
1

Pemiute TpeyroasHHK ABC,
ectt BC=8cMm, AC=Tcwm,
£B = 60°.

Oana u3 CTOPOH mapasLaenaor-
pamMma Ha 8 cM Gosbmie apyroii.
HalizuTe nepuMerp napasie-
JOTpaMMa, eCclH OZHA M3 €ro
muaroHaJell o0pasyer co CTOpO-
HAMH DAPaJLIeOrPAMMA YIVIH
30° u 45°,

Bonbpmas AWATOHANE NPAMO-
YTOJBHOH Tpameumm pasHa d A
ofpaayer ¢ MeHBLIINM OCHOBAHH-
eM yroJ o. OcTprilt yroa Tpane-
nun pased f. Haligure MeHbIICE
OCHOBaHUe H GONBMIYIO GOKOBYHO
CTOPOHY TpaleluH,

CpeaHte JHHHUM TpeyTOALHHKA
ABC, BHOUCAaHHOIO B OKpPYXK-
HOCTR, PABHH 3 cM, 3J§cm H
6 cv, Haiigure yriel Tpeyroas-
HuKa ABC M pagnyc ORpY:RHO-
CTH,

Bapumant B2
1

Pemnre TpeyromsHMK ABC,
ecan AB = 4J§cm, BC =5 cuM,
ZA = 45°,

IlepumeTp  mapaajenorpaMma
paBen (2J§ +2) em. Haitgure
CTODOHBL napajanenorpaMmma,

ecJay ONHA M3 ero AMaroHAIei
ofipasyer ¢0 CTOpPOHAMH Hapai-
JenorpaMma yrau 30° u 45°,
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TpeyroJlbLHUK, ABe CTOPOHBI KO-
Toporo pasHu 16 cM n 83 ey,
BNHCAH B OKPYIKHOCTH DAJHyCa
8 cM. OnpegenuTte, B KaKOM OT-
HOIUEHUH BePIIMHH TPeyTroJb-
HUKA JeJAT ZYTY OKPYKHOCTH.

BepInHHE TPeYroJbHHKA ZEeAAT
OMHCAHHYIO OKPYKHOCTH B OT-
momenun 2:3:7. HauMenoiuaa
CTOPOHA TpPeYroALHHUKA pABHA
6 cMm. Haitaure paguyc OKpyx-
HOCTH,



MHOroyrojlsHHKH

CM-10. BLIAYKNbIA MHOMOYronbHUK

BapuaHTt A1
(1

HaiiguTe Yrjpl BRIOYKJAOrO If-
THUYTOJbHAKA, €CAW WX rpa-
AVCHHI€ MepHl OTHOCHTCH K&K
3:4:5:7:8.

CyMMa BHYTPEHHHX YTJIOB Bhl-
OyKJOro n-yroapHnea B 1,5 pa-
aa fonplme CYMMBI €ro BHEIIHHX
yrao. Haiigute n.

JlorakuTe, 9TO0 BHINMYKABIH 4de-
THPEXYTOJIEHUK HMeeT He 0OMb-
OIe TPeX TYNHX YTJOB.

Bapuanunr b1
1

Haiigyure yrnel BRITYKJIOTO IIf-
TAYTONBHUKA, €CJIH KAaXABIH A3
HHX, HAYWHAA ¢O BTOPOro, §oan-
e npeaeiayinere Ha 30°,

2]

CyMMa TpeX BHYTPeHHUX YIJIOB
BRIIYKJIOTO YETHIPEXYTOJbHAKA

Bapuwant A2
1

HajiaguTe yraM BRIDYKJIOLO OfA-
THYIOJBHNKA, €CAH HX rpa-
AVCHLIE MepH OTHOCATCA Kak
1:5:15:16:17,

2]

CyMma BHEIIHHX YIJIOB Bbl-
OYKJOTO n-yroabHuKa Ha 360°
MeHbII¢ CYMMBI €I'0 BHYTpPEH-
Bnx yraos. Haitanre n.

3]

JlokaxKHuTe, UTO CPeaAN BHEIDHHUX
YIJIOB BBITYKJOrG MHOTOYTOMb-
HUKA He MOXerT OniTh OGoJsee
Tpex TYNHIX YIJIOB,

Bapuwantr b2
1

HafignTe yriasl BEIYKJIOrO 4e-
THIPEXYTOJBHAKA, SCITH KoK LEIi
U3 HUX, HASHHASA ¢O BTOPOro, Ha
40° MeHBOIC DpEABIAYIIETO.

2]

CyMma nATH BHEUIHUX YIJOB
BHIIYKJOTO  IIECTUYTOALHHKA
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papaa 300°. Haitaure cyMmy
BHENIHUX YIJIOB YeThIPEXYIoJib-
HHKA, COOTBeTCTBYIOIIUX JAaH-
HHIM BHYTDEHHHM yIJIaM,

Mosxker an wHauboabmui yroJ
BBIOYKJOrO CeMUYTrOJbHHKA
66TE paBHEIM 128°? OTBeT 065-
ACHHTE,

Bapuaury B1
(1

HaiizuTe yIIBI BHOYRJIONO IIeC-
THYTOJBHHKA, €CAH CYMMA Tpex
XIO0HIX erc nocaefOBATeABHEIX
VIJIOB NIOCTOAHHA, & IPAAYCHBEIE
Mephl 3THX YIJIOB NPOMOPIHO-
HaJBHH 4YHcaAaM 6, 13 u 17.

2]

CyMMa Tpex BHYTDEHHHX YrI-
JIOB BHIOYKJIOTQ NATHYTOJLHAKA
paeEa 400°. Haiigutre cymmy
BHEIIHUX YIVIOB MATHYrOJbLHH-
Ka, He CMEKHBEIX ¢ JAHHRIMH
BHYTpPEHHHMH,

MoykeT M CyMMa IATH YIVIOB
BRIIYKJIOTO CEMMYTOJILHUKA
6nITE MeHbIe CYMMEI ABYX ADY-
rux? Orser o6bpAcHHUTE.

pasaa 300°. Haftaure cymM-
My BHYTPEHHHX YIVIOB IIeCTH-
YrOJLHHKA, COOTBETCTBYIOUINX
JaHHHIM BHEINHHM yrjaM.

Mosxker JHm HAMMEHBIIMH YroJ
BBIIIYKJIOTO CeMHYTOJALHUKA
GriTe paBEEIM 130°? OrBer O6%-
ACHHTE,

Bapwautr B2
(1

Hatianre yIJIB BHNYKJIOTO BOCH-
MHYPOJIBHNKA, ECAN ABA JIO0BIX
COCEIHNX YIJIA OTJAMYAIOTCA Ha
10°, a cyMMma AByx JIOBRIX ero
COCeAHMX YIJIOB MOCTOAHHA.

CyMMa Tpex BHEIIHHX YTIJOB
BEIITYKJIOrO NATHYTONBHHKA
paBHa 250°, Haiiagure cymmy
BHYTPEHHHX YIJIOB NATHYIOJb-
HHKA, He CMEKHBIX ¢ JAaHHEIMHI
BHEIIHUMH.

Moxcer U cyMMa ABYX YIJ0B
BHIIYKJOTO  IUeCTUYTONBHHKA
OuTe Gonkime CYMMEI YeTRIpEX
Apyrux? Orper oOLACHUTE,



132

TEOMETPHA (no fTozopeaosy)

CN-11. NPABUINIbHLIE MHOTOYTOJIbHUKMW.
®OPMYNbl ANA PAQUYCOB BMNNCAHHbIX U
OMUCAHHbBLIX OKPY)XXHOCTEW NPABUNIbHbIX

MHOIroyronbHMKOB

Bapunaut A1
(1

HaiiguTe XO0JAMYeCTBO CTOPOH
TPABUJBHOTO MHOIMOYrOJLHUKA,
ecJH ero BHYTDeHHUIt yroJs pa-
Ben 108°,

(2]

B oxpyKHOCTH paguyce 23 cm
BONUCSH NPABHIBHBIA TPEyroJb-
HuK. Hafigure:

a) CTOPOHY TPEYTOJILHUKA;

6) paanyc OKpYXHOCTH, BIINCAH-
Holl B JaHHLI TPeYroabHHK,

BepminHLE IpaBMALHOTG BOCh-
MHEYrOJLHUKA, B3ATHE Yepes
OJHY, I0C/AeI0BATENLHO COeAHHE-
Hbl oTpeskaMu. Horamure, 9410
IONyYeHHRIH YeThIPexyrojb-
HHK — OpaBMIBHEIN,

Bapuwant b1
o

HaiiauTe KOJHUECTBO CTOPOH
IPABHABHOIO MHOTOYTOJNLHHKA,
¥ KOTOPOTO BHYTPEeHHMH yroa B
3 pasa GoabIle LeHTPANBHOIG,

Bapuaut A2
(1)

HaiizvTe KOAHYECTBO BepPIIHH
TIPABUJBHOrO MHOIOYIOJBHHKA,
ecIH ero BHeIIHHH yroJ paBeH
4509

(2]

B KBagpaT BOuCAHA OKPYXHOCTE
paauyca 2 cM. Haliaure:

a) cTOpOHY KBaAparTa;

0) paguyc OKpYMHOCTH, ONNUCEH-
HO#t OKOJIO ARHHOTO KBAApAaTA.

3]

CepeznHLEl CTOPOH NIPaBHIBHO-
ro NATMYPOJbHUKA IIOCJIEAOBA-
TEJBHO COEAAMHEHEI OTPe3KaMM.
Joramure, HTO NDOJYYEHHRIN
OATUYTONBHHK —  TP&BUJIb-
HHINA,

Bapumaut b2
(1

HaiiautTe KOJAUYECTBO CTOPOH
OpABHABHOIO MHOTOYrOJBHMKA,
¥ KOTOpPOro LeHTPAaJBHEIN yroja
B 2 pasa MeHbllle BHYTpPEeHHEro.
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Haltagure paanycm OKDyKHO-
cTelt, BUIHCAHHON B NpPaBMAB-
HH TpeYronbHUK H ONHUCAHHOMN
OKOJIO HEero, ecld UX PA3HOCTh
paBHa 4 cM,

JlokaxHTe, YTO JUATOHAND IIDA-
BHILHOrO MNATHYTOABHUKA NAa-
palnensHa OZHONR M3 €ro cro-

WHU

Bapuanr B1
0

BHemHne yrae ABYX TPABHIIL-
HEIX MHOTOYTOJLHHKOB OTJIHYA-
10oTca Ha 30°, a CyMMEI BHYTpEH-
HHX YII0B 3THX MHOTOYTOJb-
HHKOB OTAHUYATCA Ha 360°,
HalizuTe HKOANYECTBO CTOPOH
KAXAOTO MHOTOYTOJLHUKA,

IIpaBunBHBIH TPEYTOJIbHUK
ABC pOoHcaH B OKPYKHOCTB.
Ha cropone BC mocTpoen Ksag-
PaT, OKOJO KOTOpDOr0 ONNCAHA
OKpYXHoCTh. Haliture pac-
CTOAHME MEMAY HECHTPAMH OX-
pPyHOCTeit, ecliM OHH JIewar
no pasHue CTOpPoHB OT BC, a
BC = 6 cM.

Haiigure paguyce OKPYRHO-
crTell, BOMCAHHOH B KBAApaT M
ONMHCAHHOM OKOJIO HETO, €CIH UX

NpON3BEeICHHE PABHO 4+/2 o2,

JlorkamuTe, YTO BHEIIHHI yron
JI060T0 TNPABHABHOTO MHOTO-
YTOJALHHKS PABCH €ro HeHTPAND-
HOMY yTJIy.

Bapuant B2
(1]

IeHTpanepHble YIAE ABYX Opa
BHJIBHBIX MHOT'OYTOJBHHKOB
orauualorca Ha 20°, a cyMMH
BHYTPEHHHX YTAIOB 3THX MHO-
FOYTONBHUKOB OTJIHYAIOTCH HA
54(y°. Haillaure ROMTHUECTRBO CTO-
POH KaXXJOr0 MHOTOYTOJLHHUKA.

O6mas xopia ZPYX OKPYKHO-
cre#t pasHa 6 cM u aABnAerca
ANA OfHOH H3 OKPYRHOCTEH
CTOpPOHOI NPABHMJIBHOrO BIIMCAH-
HOTO NIECTHYrOJABHHKA, a And
Apyroii — cropoHol#f BnucaHHO-
ro PaBHOCTOPOHHETO TPEYIOJb-
HuKa. Haliamre paccroanne me-
WAY OEHTPAMH OKPYKHOCTEH,
€CJIM OHM JIeXAT 1O OFHY CTOpO-
HY OT XODAHIL.
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JoxaxHnTe, YTO AHATOHAJN IpA-
BUNBHOI) OATHYrOARHHAKA OpPH
mepecedeHAH o0pasyioT mpa-
BHABHBIN NATHYTONLHUK.

3]

Ha cTopoHax OpaBMALHOTC IA-
THYTOJBHHKA TNOCTPOEHH pAaB-
HOCTOPOHHHE  TDeYTOJNbLHHKH.
JlokaKHTEe, YTO WX BEPIIHHH,
JEeIRAIINE BHE NATHYTOJBHUKA,
ABJIAIOTCA BEPIOIHHAMH ZpPYroro
IpPaBHABHOTO NATHYIOJBHHUKA.

CNn-12. ANUHA OKPYXHOCTM.
PAOMAHHARA MEPA YINA

Bapuwautr A1
1

HOyra, COOTBeTCTBYIOINAA JANHO-
MY OEHTDAALHOMY YIJY, COCTAB-

naet g OKDYKHOCTH.

a) Haitamre rpagycuyio m pa-
AHAHHYI0 MeDH HeHTPaJbBHOTO
yraa.

6) Haitgpre anamy ayrua, ecau
PaARYC OKPYHOCTH paBeH 4 cM.

HailiguTe KOAHYECTEQ CTOPOH
BRINYKJOrO MHOIOYTOJBHHKA,
CyMMa YIVIOB KOTOPOTO paBHAa
3n paguan.

Xopaa nawHOR 4\/5 CM CTATHA-
Baer ayry 90°. Haftigure anuny
OKPYKHOCTH.

Bapuauntr A2
1

Myra, cOOTBeTCTRYIOLIAA JAHHO-
MY UeHTPaALHOMY YTy, COCTAB-

5
JIsieT — OKDPYMKHOCTH.
18 py#

a) Hadliamre rpagycEYioc H Da-
AHAHHYI0 MEpH IIeHTPAJNLHOrO
yria.

6) Haiianre ZamHY AYru, ecln
pagHyc OKPYHOCTH paBeH 4 cM,

(2]

HafinuTe KOMHYECTBO CTOPOH
BHIIYKJIOTO MHOTOYTOJbHHKA,
CyMMa YIVIOB KOTOPOTO DaBHA
5t papuan.

B OKpYXHOCTH AJNHHOHK 83
CM UPOBEAEHA XOpAA, CTACHUBA-
omada ayry 60°. Hailigure anu-
HY XOPZAH.
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Bapunaut b1
1

12
B oxpyxHocTH paguyca — cM
n

BRIOpaHa Ayra AAUHON 9 cM.

a) Haliaure rpaaycuyio u paau-
AHAYI0 MEDHI AYTH,

6) Hailigute AnuRy AYrY JaHHONK
OKDYHKHOCTH, COOTBETCTBYIOIMEH
IIEHTPAJILHOMY VIV, PABHOMY
2 paguaHa.

Hailaute KoanuecTBo CTOPOH H
CYMMY BHYTPEeHHHX YTJIOB Opa-

BHJIBHOTO MHOTOYTOJIBHUKA,

ecJIH ero UeHTPAABHHIL yroa
n

paBeH re

3]

Xopaa amuHOK 6\/:‘:; CM JAenauT
JAYTY OKpPYXKHOCTH B OTHONIE-
uuu 1:2, Haiianre aanay Gonn-
me#t U3 ABYX 00pa30oBaBNIUXCH
IyT.

Bapuwaut B1
1

Janea AYTH OKPYMHOCTH pa-

5
anyca 12 cm cocraBiaser E

JIMHB OKPYKHOCTH,

Bapuaunt b2
1

12
B okpyxHCCTU pajuyca ?cu

BrIOpanHa ayra pauHoi 10 oM.
a) Haftaure rpanycHyio u pagu-
aHHYIO MepbI AVTH.

* 6) Hatfizpre nnuny ayra aauHofi

OKPY>KHOCTH, COOTBETCTBYIOIMEH
OeHTDANLHOMY YLJIY, DPABHOMY
3 paauaua.

HaiignTe KOAAYECTBO CTOPOH H

CYyMMy BHYTDEHHHX YTJIOB IIDa-
BHJIBHOT'O MHOTOYTOJEHHKA,
ecJIn ero BHeIIHUit yrosa paBeH
n

6

3]

Konur! xopasl Aexdar AYry OK-
PY3XHOCTH B oTHOmeHnM! 1:3,

Haitaure pauHy XOpABI, €Can
Gonbmaa us AByx o6pasoBaB-
mWNXCA Ayr HMeeT ANUHY 6 cM.

Bapunaut B2
L)

JnuHA Ayrd OKPYIKHOCTH pa-

7
auyca 12 em cocraBnger 12

AJHHBI OKPYHHOCTH.
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a) Haitaure rpagycHyio H pa-
AUAHHYIO MeDPhI AaHHON AYTH,
6) Haiigure paguyc OKpYKHO-

CTH, AJIMHA KOTOpO#l paBHa Jin-

He jJanHo# gyru,

HaiiguTe PajuaHHYIO Mepy
NEeHTPaJbLHOrO YIIAa IPABHIb-
HOTO MHOTOYTOJIbHHKS&, €CJIH
CYyMMa ero BHeIlIHUX YTJIOB ¢ Ofi-

HUM M3 BHYTPEHHHX paBHa %’—t- .

Ha BrICOTE PaBHOCTOPOHHErO
TPEYTOALHHMKA, KAK HA AHAMET-
Pe, TNOCTPOEHA OKPYMKHOCTB,
Haiiaure anuny ayru oKpy»cHO-
CTH, 3aKJIOYeHHON BHYTDM Tpe-
YPOJLHUKA, €CJAM CTOPOHA Tphe-

YrOJLHHKA PaBHA 243 om.

a) Haiiaure rpaaycuyo u pagu-
aHHYIO MepHl AaHHOM AyrH.

6} Hailigure paguyc oKpy:xHO-
CTH, ANNHA KOTOPOH paBHa mjn-
He JaHHOH AYTH.

2

Haitaure paaganayIO Mepy IeH-
TPAJBHOTO YIJA HPaBUILHOTO
MHOT'OYTOJILHUKA, €CJIH CYyMMA
ero BHYTPEHHHX H BHEeIIHUX yr-
noB pasHa 8m.

Ha xarvere pasuofeapeHHEOrO
IPAMOYTOJABHOTO TPEYTONh-
HHK&, KaX HA [ABAMeTDe, No-
CTpOeHA OKPYXHOCTh., Haligute
ANUHY OYrH OKPYXHOCTH, 3a-
KJIKYIEeHHON BHYTDH TpEeyroib-
HHKA, eCJIM ero THIIOTeHY3a PaB-

HA 4J§ CM.

KN-3. MHOIOYIrolibHUKu

Bapuaunr A1
0o

BuyTrpenuuif yron npasibHONO
MHOTOYTOABHHKA B 3 pasa Goib-
e BHeIHHero yraa, Hafigure
CTOPOHY MHOTOYTOJBHHKA, €CJH
ero nepuMertp paseH 96 cm.

Bapuanwr A2
0

CropoHa NpPaBMJIBHOIO MHO-
royronbHHKa paBHa bHcM, a
ero BHYTPeHHU yron Ha 108°
6onpme BHemHero. HaliguTe
mepuMeTp MHOTOYTOJILHUKA.
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2

Hadiaure AauEy H pagHyC OK-
PYIKHOCTH, €CJ¥ LEHTDAJLHOMY
yray 72° cooTBeTCTBYeT JAyra
Aol 2r cM,

CropoHa NpaBMALHOTO  Tpe-
VTOABHHKA, OMHCAHHOIO OKOJO
OKDYHOCTH, pPaBHAa 123 em.
HaiiaguTe CTOPOHY NPABHIALHOTO
IHeCTHYrONLHHKA, BIMCAHHOTO
B JAHHYIO OKPY3RHOCTD,

CropoHa NpaBANBHOTO BIH-
CAHHOT'O MHOTOYIOJbHHEA CTH-
THMBaeT B OKPYHOCTH DPaju-
yea 6 cM ayry nauBo# 3r cm.
Hailigure mnepuMeTp MHOTO-
YrOJLHUKA.

Bapuwanut B1
0

IlepuMeTp NPABHABHOTO MHOTO-
YroNBEHAKA pDaBeH 84 cM, a cyM-
Ma ero EHYTDPEHHHX YIJIOB Ha
540° Gonbnore CyMMEI BHEIHHX
yraoe, HalfimuTe CTOpPOHY MHO-
TOYTOJBHHKA.

¥ron, pasuwtia 36°, Bomcanm B

okpykHOCTh. HaligmTe ANMRY
AYTA OKDY’KHOCTH, 3aKJIOUeH

©

JnuHa  OKPYXHOCTH  PaBHA
24n cm. Halianre paguyc OK-
PY)XHOCTA H AJHUHY AYIH, €O-
OTBeTCTBYIOIIeH LEeHTPAILHOMY
yray, pasHomy 456°.

Cropona npaBMJILHOrO IIeCTH-
YIONBHUKA, BOMCAHHOTO B OK-
PYXHOCTE, paBHa 8 cm. Hailiure
CTODOHY KBAADATA, OMHCAHHOTO
OKOJIO HAHHOH OKPYHHOCTH.

Toukn xXacaHHA JABYX coOCef-
HAX CTOPOH OIHMCAHHOTO MHO-
TOYIrOJBHHKA OrpaHAIABAIOT
B OKDPYHHOCTH pagmyca 6 cM
Ayry pauno# 4m cm, Haliamre
nepuMeTp MHOTOYTOJBHHKA,

BapwaHT B2
0

CyMMa BHYTPEHHHUX YIJIOB MHO-
TOyroarHuKa B 3 pasa Oosanwlie
CYMMBLI ero BHENIHMX VIJIOB.
HaiiauTe mnepuMeTp MHOTO-
YrOJIbHAKA, €CIAH €ro CTOpOHa
paBHa 10 cm.

B okpy:KHOCTs paauyca 12 em
enucaH yroa. Halizure ero rpa-
AYCHYIO MEpY, eCJI AJINHA AyTrH
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Holl MeXJgy CTOPOHAMH YTJia,
ecqIN pajHyC OKpPYXXHOCTH pa-
BeH b cM.

OKonMo OPABANBHOTO TPEYroNb-
HUKA ¢ BhICOTOH 9 CM omucaHa
OKDYKHOCTB, 8 OKOJIO OKPYXK-
HOCTH ONHCAH NpaBMALHLIH
mrecTHYroJbHHE. Haligure ero

oepuMeTp.

o

JOANHA OKDPYRHOCTH, ONHCAH-
HOHl OKOJO MOPABHABHOTO MHO-
royroJlsHUKA, DABHA 2471 cM, a

JUIHHA €ro CTOPOHH — 1243 cm.

Hafiamre KOAHYECTBO CTOPOH
MHOTOYTIOJBHUKA.

Bapwaut B1
L

HaiiauTe ROMHYECTBO CTOPOH
OpaBHJIBLHOTO MHOrOYTrOJAbLHHKA,
eCJIM CyMMA JBYX €ro yrjos Ha
108° menpme CYMMBI OCTANb-
HBIX YIVIOB,

OxpyxBOCTE paguyca 12 cm
BIIHCAHA B yroa, paBHHii 30°,
HaiianTe ANHHY MeHBLIICH IYTH
OKDPYXXHOCTH, orpaHNYeHHOHK
TOYKAMH KACAHHA CO CTOPOHA-
MH YTJIA.

OKPYHHOCTH, 3aKAIeHHON
MLy CTOPOHAMH Yria, PDABHA
8n cm.

B KpagpaT ¢ JHarcHanAbio
8V2 cm Bnmcana OKPY}KHOCTh, B
KOTOPYI0O BIHCAH TIDABHIBHEIN
HiecTHYrodbHUK. Hailigure ero
OePHMETD,

JAuHA OKPYXHOCTH, BIUCAHHOHK
B OPABMJIBLHLIA MHOTOYTONLHHEK,
pasua 12x cM, & AJIUHA €ro CTO-
POHLL — 4J§ cMm. Haiigure ko-

JHUYeCTBO CTOpPOH MHOIOYTOJNb-
HHEKA.

Bapuaunt B2

HaiiguTe KOAHYECTBC CTOPOH
OpaBUJABHOTO MHOTOYTFOJBLHHKA,
ecJIH CYMMA ITATH €r'0 yriaob HA
270° Gonpme CYMMEI OCTAJIBHBX
YIJIOB.

2

OxkpyxBOCT pagmyca 12 cm
BIOMCAHA B YroJ TakK, YTO AJIH-
Ha Ooanmmeii Ayru, orpaHHveH-
HOll TOYKAMH KacaHHUsS, PaBHA
14n ca. HalizuTe rpaaycayio
Mepy AAaHHOTO yrJia.
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OKONO OKPYKHOCTH DpagMyca
4/3cm onucam NpaBHILHEIH
TpeyronsHuK. Ha ero BricoTe
KaK HA CTOpPOHe IOCTPOEH mpa-
BHJIBHRIA MISCTHYTONLHHK, M B
HEero BIHCAHA JPyras OKDYX-
HocTh. Hatizure ee paguyc.

o

Touku KacamuMsa OpPaBMABHOTO
ONMCAHHOTO MHOTOYTOJNLHMKA ¢
OKPYHOCTBIO IOCHENOBATEAD-
HO COSXMHEHBI OTPE3KaMH.

a) JoxaxuTre, ¥T0 NOAYUCHHLIN
MHOTOYTOJBHHK Hogo0eH Aan-
HOMY.

6) HafizuTe KOANIECTBO CTOPOH
MHOTOVTOABHHKOB, €CaAu Ko03d-
dunwuenT noxobus pasen 2.

B OKDYKHOCTEL paguyca 44/3 cm
BoacaH ksaapar. Ha ero auaro-
HAJIM KAK HA CTOPOHE HOCTPOEH
PABHOCTOPOHHUI TPEYTONLHUK,
B KOTOpBI BOUCAaHA Jpyrad OK-
pyxHOCTH, Haitaure ee pagnye.

o

Yepes BepIIMHH INIPABUJILHOTO
MHOT'OYTOJILHHKA, BIMCAHHOTO
B OKDYKHOCTb, HDOBEAEHEI Ka-
caTeJIbHBHE K OKDYAHOCTH.

a) Hoxaxxure, YTO MHOIOYTroJb-
HHK, obpasoBasmuiica mpu ne-
PeCceueHNH KAacATEJbHRIX, TOAO-
6en gaAHHOMY.

6) HaiiqiuTe KOAMYECTBO CTOPOH
MHOIOYT'OJIBHHKOB, €CJIH K0ad-

2
(bHOMeHT noAo0uA paBeH ——.
V3
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cn-13. NnowAAb NMPAMOYTIONbHUKA,
KBAAPATA, NAPANNENOrPAMMA

Bapuaunt A1
1)

CropoHnl papajjeiorpaMma
paBHE! O ¢M 1 12 cM, a 0AMH U3
ero yrioB pasen 150°. Hatignre
IUIOIIaAk [apaiieorpaMMa.

IlepaMeTp NpAMOYTOJILHHKA pPa-
BeH 52 cM, A& ero CTOPOHKI OTHO-
cATCA KAk 4:9,

a) Hailimute nnomazs npamo-
YTOJILHUKA.

6) Hataute cTOpOHY KBaapaTa,
IVIOWIANs KOTOPOTO PABHA MJO-
IWAAH MPAMOYTONALHUKAE,

BuicoThl mapaiienorpaMMa paB-
HE 3 ¢M H 4 cM, & ero IoIalhL
pasHa 48 cm®. Hailizure nepn-
MeTDP mapaajenorpaMma.

Bapuaur b1
o

IlepuMeTp  DapaJNeIOrpaMMa
paBeH 66 cMm. [Ba yrana nmapan
JeJorpaMMa OTHOCATCA  Kak

Bapuwaunt A2
0

QnHAa U3 CTOPOH NMAPAJLNEJIOTPAM-
Ma paBHa 14 cM, a BEICOTA, IPOBE-
JeHHasA K Heit, — § cM. Haltnure
MIOHIAZE MAPAJLISIOTPAMMA.

CropoHm OpAMOYTOJBHHKA OT-
HocATeA Kak 9:1, a gx pasHOCTE
paBHa 32 cM.

a) Halizure nmouagr npPAMO-
YrOJBLHHKA.

6) Haltmute cropoHy XKBajaparTa,
naomagh KOTOPOTO PaBHA IIJIO-
IR OPAMOYTOJBHUKA,

OzHa B3 CTOPOH NAPANNENOr-
paMMa B 3 paza Gonemme Apy-
roif, a yron memmay HEMH Da-
eeH 30°. Haijigure nepuMerp
HApAJIICNOTPDAMMA, eCclH ero
naocWagL paBHa 24 cM®,

Bapuaunt b2
1

Ilepumerp napannenorpaMma
pagen 44 cu. PassocTs ABY-
xero yrios pasHa 120°, a pas-
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1:5, a gpe cropoHm — Kak 2:9,
HailiguTe naoniafe napaiaiefio-
rpaMMa,

JnarcHanr  OPAMCOYTOJBEHKA
Oonplle ero CTOPOH Ha 2 cM W
16 cM cooTBeTCTBEHHO.

a) Haillgure naomaar npamo-
YroJlbHUKA.

6) Hailigure nnomaxb KBagpaTa,
NepUMeT]) KOTOPOrO paBeH TMe-
PHUMeTpY NpAMOYTOJBHUKA.

©

BricoTH napaiieyiorpaMMa paB-
Hel 4 cM 1 6 cM, a OgHA U3 ero
CTODPOH Ha 4 cM Ooablne APYroi.
Haitgute nepuMeTp mapaseno-
rpaMmMa.

Bapuany B1
(1

Croponnl napanierorpaMma
paBant 12c¢M u 9cM, a yron
MEMAY ero BBICOTAMH PpPaBER
30°. Hafigute mnomaxe Oapan-
JAeIorpaMMma.

9 2x x

2x

X

B xBagpaT, miIowialbk KOTOPOTO
papna 81 cM?, Bnucan NpaMo-

HOCTB ABYX €ro CTOpCH — 2 M.
Hafianre naomaib Napanieno-
rpaMmMma,

(2

CropoHnl OPAMOYTONLHAKA,
MeHbIIIeé €T0 ZUATOHANH Ha 4 cM
H 8 CM COOTBETCTBEHHO.

a) Haitnure nnomaan NpaMo-
YrONBHHKS.

6) HaitauTe nnomaibL KBAAPATA,
IePUMeTP KOTOPOrQ papeH Ie-
pPHMeTpY NpAMOYTONBHUKA.

IlepuMerp napajnenorpaMmMa
paBeH 28 cM, a ero BEICOTH DaB-
HBl 3 ¢M u 4 cM, Haiianre nio-
maas NapaueIorpaMma,

Bapuany B2
1

BrlcoTH napanienxorpaMMa pas-
HH 9 cm o 12 cM, a Yroa Mex-
Ay ero cropoHaMmy paseH 30°,

Hailgure nioouage napaanesnor-
paMmMa.

2]

y 2y
2x

X

B npaMoyroabHMK ¢O CTOpPOHA-
MM 3 ¢cM ¥ 6 ¢cM BIHCAaH Iapai-
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YIroJBHHK TAaK, Y4TO BepII‘IHHH
OpPAMOYTOJALHHKA AEJAT CTOPO-
HBI KBAApaTA B OTHOoIeHHH 2:1
(cM. pucyHor). Halinnte nio-
IaAs OPAMOYTOABHHUKA.

©

CropoHHE napaaneorpaMMa
paBepl 12 ¢cM u 18 cM, a oxna
H3 ero BricoT — 15 cM, HaiianTe
BTOPYH) BLICOTY HAapaIeNo-
rpaMma.

JeJIOTPaAMM TaK, YTQ BepLIHHEI
NapaJIJIeJIOTPaAMMa JeNAT CTOpO-
HH OPAMOYTOJIbHHKA B OTHOLLE-
HuH 2:1 (cM. pucysokr). Haligure
ILACLIAAbL Tapajlie/iorpaMMa.,

©

BricoTel napajienorpaMMa pag-
HEl 15 cM u 10 cM, a ogHA U3
ero cropoH — 12 c¢M, Haitaure
BTOPYIO CTOPOHY Iapajiieio-
rpamma.

cn-14. NNOWAAb
TPEYTONbHUKA

Bapuwaur A1
(1

B
4 4
75°
A C
Jamo: AB = BC = 4 cm;
2C = TH°,
Hatitu: S,

2]

Hatfignre Hauboabmyo BBHICOTY
TPEYrOJABHHKA €O CTOPOHAMH
11 cM, 25 cm 1 30 cM.

Bapwaunt A2
0

B

10, 10
8

A D Cc

Jlano: AB = BC = 10 cMm;
BD 1 AC; BD =8 cM.
Haiitu: 8

©

HaiiguTe HAMMEHBLINYIO BEICOTY

TPEYTOABHHKA CO CTOPOHAMH
25 cM, 29 cm 1 36 oM.

sABC®
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©

Bricora npAMOYTOJBLHOTO Tpe-
yroJbHUKA JeINT M’MNOTeRy3y Ha
orpesku paunoi 18 em n 32 em.

Haijiaute naomank TpeyroibaH-
Ka.

Bapuant b1
[ 1)

B

I35
D 4 A 2 C

Hdano: BD | AC; «BAC = 135°%;
AC =2 em; AD = 4 cM.
Haitru: S, ;.-

2]

B pasaObOKO# Tpamenmuu Goxo-
Bad CTOPOHA paBHa 25 cM, Aua-
ronant — 30 cM, a MeHBIOIee
ocHopanre — 11 cm. Haitaute
BHICOTY TpamelHH.

3]

BrcecerTpuca npaMoro yriaa ne-
JUT THIOTEHY3Y NPAMOYTOJb-
HOT'O TPeYTONBHHKA HA OTPEsSKH,
PA3HOCTH KOTOPHLX PABHEL 5 CM.
Haiignre naomaabs TpeyroabHN-
Ka, eclIH er0 KATeTH OTHOCATCH
rak 3:4.

©

KareT nDpAMOYTOABHOIO Tpe-
yronsHURA paeeH 20 cM, a ero
NpoeKOuA KA THIOTEHRY3Y —
16 cm. Haiiaure naomane Tpe-
YTONBHHUKA.

Bapuant b2
o

45°
D 4 C

A 6

Hano: BD 1 AC; 2C = 45°%;
AD =6 em; DC = 4 cm.
Ha#itn: S, ..
2]
CropoHm NapajerorpaMMa
paBEH 13 cM H 14 ¢M, a OfHa U3
pnaronaneil — 15 em. Halinure
HAHMEHBIIYIO BHICOTY Tapalie-
JOrpaMMa.

BuecerTpHca OCTPOre yrja npd-
MOYTOJNBHOTO TpPeYTOJBLHHKA Je-
JIUT KATeT HA OTPE3KH, OOUH H3
KOTOPHIX Ea 2 CM MeHBIIe APYIo-
ro. Haiianre naoinagk Tpeyrois-
HHEKA, eCJIH PMIIOTeHY3a H BTOPOH
KaTeT OTHOCATCA Kak 5:4.
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Bapwaur B1
(1) B

3

o B
A D c

Ilo mAaHHBIM pHCYHKa HaliauTe
IACIOANE TpeyroabHuKa ABC.

Ilnomwaae TpeyroabHuks ABC
paBua 36 cm®. Ha cropone BC
BuIGpanHa Touka K Tak, uro BK:
KC =1:2. Hailignre nnomans
TpeyroasHura AKC,

©

MepuaHE NPAMOYTOJRHOTO TPe-
YroXbLHHKS, NPOBEIeHHBIE K Ka-
TeTaM, paBHH v52 ¢M 1 V73 oM.

Haiigmre nxomaas TpeyronbHH-
Ra.

Bapuwaunr B2

B
o a
p
h
A D C

Ilo maBEHEIM pHCYHKa HaigAaTe
wIomags TpeyronsHura ABC,

©

IInomages TpeyroabHuxa ABC
pasua 36 cm2. Ha cropome AC
BeIOpaHa Touka K Tak, uro AK:
KC=1:5. Halizure nnomane
TpeyroasHura KBC,

©

MeayaHnkl OpAMOYIOJIRHOTO TPe-
YrOJLHHKA, MPOBeAeHHLIE K KaTe-
TV U THNIOTEHY3€, COOTBETCTBEHHO
PaBHEHL Zﬁcu u 5 cM, Hafigure
TJIOWaAb TPEYronbLHUKA,

Cn-15. NNOWAADb TPANELMUMN.
NNOWAAb YETLIPEXYTONbHUKA

Bapuant At
® _ 8 ¢

5

11

Bapunant A2
0 B 12 C
10/ |4 10

A D
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Ilo ZaEHEIM pHCYHK& Haligurte
WIoans Tpanenuu ABCD.

(2]

Haitaure nnomsaaes pomba, ecau
ero nepuMeTp paBen 52 cM,
f JAHATOHANH OTHOCATCH KaK
5:12,

IInomaas TpamelMd  paBHA
24 cm2, Halinure paccrosnune
MeXAy OCHOBAHMAMH Tpalle-
LHHH, ecIU ee CPeaHAA JHHHA
paBHA 8 cM.

Bapuaur b1
©® B C

15

A D
24

IIo paHHBIM DPHUCYHKa Hailinure
naomaaes Tpanenun ABCD,

2]

Huaronamn pomba oTHOCATCH
xax 8:15, a ero mnomaae pas-
Ha 240 cm?, Halianre nepumerp
pomGa.

©

Jdunarosans paBHOGOKOM Tpame-
IHH TNepUeHAUKYAApHA OGOKO-
Boit cropone. Haitaure nnomage
TpPANENAA, €CJH e OCHOBAHHA
paBHB 7 cM ¥ 25 oM.

Ilo zaHuKM pHCYHKA HafimuTe
ooniank Tpaneuun ABCD.

2]

Haitante naomaxe pomba, ecan
CYMMA ero JIHAroHaJeid paBHA
14 cM, a nepuMmerp — 20 cM.

©

Menprmasa (okxoBasm CTOpOHA
npAMOYTOABHOM TpamelHH pas-
Ha 4 cM., Haliaute cpexHmi
JHHHIO TpAleluH, eCJu ee ILIO-
maxb paBHa 36 cM2,

Bapuwany B2
o B C

10 10

A 35 D

Ilo mAHHBIM PHCYHKA HaRAUTE
wiIolags Tpaneunu ABCD.

(2

PasHocTe pguaroHanmeii pombGa
paBHa 14 ¢M, a ero mIoniaabp —
120 em?, Hailinure mnepumerp
pomba.

JduaroHant paBHOOOKOH Tpame-
LOHH DepueHAUKYJIApHa §oxopoil
cropone. Haliaure maomans Tpa-
HellHH, eCJH eée BRICOTA DABHA
12 cM, a auaronane — 20 cm.
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Bapuwanr B1

O  u .
25 26

A 25 D

Ilo AaRHEIM DPMCYHKA HalauTe
oaomsags Tpaneunn ABCD.

IInomaas pomGa pasHa 600 cm2,
a oJHa N3 Auaronaneil — 30 cm,
Hafixure BricOTY pOoMGa.

JinaroHann paBHOGOROM Tpare-
OAA B2AHMHO OepHeHAUKYIAp-
HH, Haiiamre njgomaxs Tpare-
LM, eCJIH ee CCHOBAHHA PaBHH
Temu l3 cm.

Bapuanr B2
0 B C

A D

Hano: AD = 18 em; BC = 2 cm;
AC=15cM; BD =T cm.
HajiantTe Daomank Tpanenyun
ABCD.

BricoTa ¥ EZHaroHaan pomba or-
HocaTca Kak 12:15:20, a ero ne-
puMeTp pasen 100 cm, Hatigure
maomaAs pomba,

JInaronanu paBHOGOKOR Tpame-
OWH B3AAMHO OEPIEeHANRYISD-
BHl. Haifigure niaomaae Tpalme-
IHH, €CAH TOUKA NepecedeHMA
AuaroHaNeil yaaueHa OT OCHOBA-
Huit Ha 5 cM H 6 oM.

CN-16*. OKPYXXHOCTb U MHOTOYIroNnbHUK
(AOMaWHAR caMOCTOATeNbHAA paboTa)

Bapunaur 1

BrcoTa TpPeYTOABHHKA PABHA
15 ¢cM ¥ gesadT €ro CTOPOHY HA
oTpesrkn AanHON 8 cM m 20 cM.

Bapuaur 2

JABe CTOPOHE OCTPOYIOJBHOTO
TpeyroALHUKA paBHH 13 ¢cM n
15 cM, a BLICOTA, NPOBeAeHHAA
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Haiiaure paguycs ONUCAHHON M
BIIMCAHHOH OKPYXXHOCTEH Tpe-
YTOJIbHAKA.

12

Bricora paBHOOEApEeHHOTO Tpe-
YrOJbHHUKA, OPOBefAeHHAA K OC-
HOBaHHIO, paBHAa 32 c¢M, a pa-
AUYC OKPY:KHOCTH, BIOMCAHHON
B TpPeyrojJisHUK, paseH 12 cM.
HaiiauTe paguyc OKpyKHOCTH,
OIIACAHHOM OKOJIO TpeyroJjbHH-
Ka,

IlerTp OKpPY)KHOCTH, ONHCAH-
HOIf OKOMO paBHOGEIPEHHOTO
TPEYTOJLHAKA, JAeJAHT MeJUaHy,
NPOBEACHHYI0 K OCHOBAHUIO, B
orHomennu 25:7. BoxoBaa cro-
pOHa TpeyroabHHKa DAEHA 40 cM.
Haiiaare pagayc OKDPYMKHOCTH,
BIIMCAHHOH B TPEYroJbHUK,

o

Touka KacaHHA BOHCAHHOW OK-
PYXHOCTH HAeJMHT THIOTEHY3Y
OpAMOYTOJBHOIO TPEYIOJbHU-
K8 Ha oTpesxn 4cM m 6 cm.
Hafinnre paguycel onAacanHoit 1
BOACAHHON OKPYIKHOCTEIH.

©

B nOpAMOYroJEHOM TpPeyroJib-
HAKe pPAAUyChl ONMCAHHON H
BOMCAHHONH OKpY)KHOCTeH CO-

¥ Tperheii cropone, — 12 cm.
Haiigute paanycsl oonMCaRHOI H
BIMCAHHOH OKPY)KHOCTEH Tpe-
YTOIBHHKA.

2]

IleHTp OKPYIKHOCTH, BIOHUCAH-
Holi B paBHOOeApeHHBIH Tpe-
YroJbHUE ¢ ocHOBaHHMeM 48 cm,
ACJIAT BHMCOTY, OIPOBEACHHYIO K
OCHOBAHHIO, B OTHOIeHHMH 3:5,
CYATAA OT OcHOBaHHA. HaiignTte
PAZHYC OKDYXHOCTH, ONNCAH-
HOI 0K0JI0 TPeyroJbHHKA,

Bricora pasmObEeapeHHOrO Tpe-
YIrONBHHKA, IPoBeAeHHAd K 0C-
HOBaHHIO0, paBHa 64 cMm, a Jua-
MeTp BNHCAHHONU OKDYMHOCTH
paBen 48 cM. Haiigure pamuye
OKDY/KHOCTH, OITHCAHHON oKOJO0
TPeyroJbHUKA.

Toura KACAHNA BIHCAHHON OX-
PYHOCTH JHEJIUT KATeT IIpHA-
MOYI'OJABHOTO TPEYIOJLHHEKSA Ha
orpeskd 2 cM u 6 cMm, cuurad
OT BEDIIHHBLI OpPAMOTO Yria.
HaiiauTe pagnycsl ONHCAHHOH H
BITHCAHHOM OKpYHOCTEI,

Paguyc OXPYXHOCTH, BIIHCaH-
Hoii B NpAMOYrOJbHLH Tpe-
YrOJALEHK ¢ IepHMeTPOM 72 cM,
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OTBeTCTBEHHO paBHH l0cM n
4 cm. Haitaute mepmMerp Tpe-
YTONBHIKA.

0

IlepuMeTp NPAMOYTOALHHKA Pa-
BeH 46 cM, BuccexTprca npaMo-
ro yria geJuT AUAroHAdh B OT-
Homenun 8:15. Haltaure anuny
OKPYXHOCTH, OINCAHHOM OKONO
NPAMOYTOJNBHUKA,

Bricora, mpoBeeHHAS U3 Bep-
muHe pomBa, AeauT ero cro-
POHY Ha OTpe3kH 7 cm u 18 cm,
CYMTAA OT BePINMHHHE OCTPOTO

yraa. Ha#kamre paguyc OK-
DY3KHOCTH, BIONCAHHOR B pomMOb.

OcHOBaHRA npAMOYToJbHOM
Tpanenny papHH 21 cM H 28 oM.
Halizute paanyc OKpPYMKHOCTH,
BNHCAHHOM B TPANELLHIO,

IleHTp OKPYHOCTH, ONHCAHHOMN
OKOJIO TPAenHH, JeuT HA 60ab-
meM ocHoBaMum. Hadigure pagn-
Y€ OKDY’XHOCTH, eCJM BRICOTA H
JHUATOHANEL TPAIEONH COOTBETCT-
BeHHO paBHEH 24 ¢M n 40 cM.

@*
Okosno Tpamemum co cpeaHeit

nuaueit 6 cM onucaHa ORpYIX-
HOCTL. ¥TOJI MeXAY PaluycaMu

pasen 6 cm. Haligure pagmyc
ONHCAHEHOH OKPYKHOCTH.

0

PasHOCTE CTOPOH NPAMOYIOJb-
HHKa paBHa 14 cM. BuccexTpuca
OPAMOro yria JeJHT JUATOHANE
B orHomeHun 5:12. Halizaure
AAAHY OKPYAHOCTH, OMNCAHHON
OKOJI0O TIPAMOYTOJILHHEA,

Touxa KACAHMA OKPYXHOCTH,
soucanHo#t B pom6, AenmT ero
CTOPOHY HA OTPe3KH 9cM n
16 cM. HaijianTe BHICOTY poMBa.

o

OcHoBaHUA paBHoOOKOMH Tpa-
neruy paBHH 8 cM u 18 cm.
Haiigure pammyc OKpYMCHOCTH,
BIOMCAHHOH B TpANCLAID,

o

B nonyKpyT BIHCAHA TpADEOHA
¢ MeHBIUUM OCHOBaAHHeM 14 cum,
DapaNJeNsHHM JINaMeTpy, H
seicoToil 24 cM, Halianre pagm-
yC NOAYKPYTA.

@*
OxO0JI0 TPaneINA ¢ BRICOTOH 6 M

ONHUCAHA OKPYHOCTE. YTOJ Me-
JCAY PAAMYCAMH OKPYIHO
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OKPYKHOCTH, IPOBeIeHHBIMH K
KOHNAM B8OKOBOIl CTODOMEI, pa-
Bern 120°, Hafinure nnomagsn

Tpamennn.

CTH, DPOBEAEHHLIMM K KOHIAM
6oxoBoit cTopoHE!, paBen 60°.
Haijigure naoinane Tpanemmu,

cn-17. NNOWAAU NOAOBHLIX ®UTYP.
NAOWAADb KPYTFA U EFO HACTEN

Bapuwant A1
0

Iltomwianun momO0HEIX TPEYTOJIB-
HUKOB OTHOCATCA Kak 4:9,
Cropona mnepBoro TPEYroJbHH-
xa pasua 8 cm. Haiizure coot-
BETCTBYIOIYI CTODOHY BTOpOro
TPEeyroAbHUKA.

Haiiaure miomaas Kpyra, BOH-
CAHHOTO B KBAJPAT CO CTOPOHON
4 cM.

IInomaper KpPYroeoro CcexTopa
paBHa 9n cm?. Haiiaure paguye
KpYyra, €CilH COOTBETCTBYIOLIHA
TOMY CEKTOPY HeHTPANLHEIN
yrox paBen 90°,

BapuwauTt b1
o

CpegHfAa JUHHA OTCEKaeT OT

BAHHOTCO TPeyroJbHHKA Tpe-
YIOJABHHEK, [LIOOIaABL KOTOPOTO

Bapwant A2
(1

COOTBeTCTBYIOIIHEG CTOPOHH IO-
HOOGHEIX TpEyroJbHHKOB DaBHH
15 ¢ 1 25 cm. Hailaure oTHO-
meHde maomafgeit TAHHEIX Tpe-
YTOJBHHKOB,

Haitaure nnomann Kpyra, Onu-

., CAHHOI'O OKOAO PABHOCTOPOHHE-

IO TPeyTOJBHHKA CO CTOPOHOM
3V3 cm.

Pagmyc xpyra paseH 6 cMm.
HaiiauTe uneHTpannHEI# yroua,
COOTBETCTRYIOIUI  KpPYrosoMy
CeKTOpPY, IJIOIANb KOTOPOTO
paBHa 12r cm?.

Bapuaur b2
1]

B TpeyroasHuke, ILJOIIANL KO-
Toporo paBHa 48 cm?, nposege-
HA CcpeRHAA JAHHHEA. Hailigure
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pasEa 15 cM?, Hafigure mio-
IaAhL JAHHOTO TPEYrOJbHUKA.

Haiigure noomags Kpyra, soa-
CAHHOrO B TPEYTOJBHHK CO CTO-
ponamu 18 cm, 24 cm u 30 cM.

Paguyc Kpyra paBeH 6 cMm.
Hafinure njomags KPYroBoro
CErMEeHTA, €CJH COOTBETCTBYIO-
muili eMy HeHTPanbHEI yroxa
paBen 60°.

Bapuwaut B1
L

IIpaman, napaniebHasd OCHOBA-
HEK TPEYTOJBHHKA, AEJIHT €ro
HA TPEYroJbHHK H Tpanenuio,
OAOMAAN KOTOPHIX OTHOCATCHA
rak 4:5. Ilepumerp obpasobas-
HIErocss TPeYroJIbHHKA DABEH
20 cm, Haifigure nepuMeTp AaH-
HOTQO TPEYIrOJBHHKA.

B npaAMOyroJBHLIH Tpeyroiab-
HHK ¢ KaTeraMn 21 cM u 28 oM
BOHCAH HNOJYKDYT ¢ HEHTPOM Ha
rpnorenysde. Hafinure niomans
TONYKPYTa.

B xpyrosoii cekTop pagnyca R ¢
COOTBETCTBYIOUIUM €My IeHT

njowagyu dacreili, Ha KoTophle
OHA AEJIUT TPEYTrOJbHHK.

Hailigure naomaaes Kpyra, OnH-
CAHHOTO OKOMNO TPEeYroJbHHKA
co cTopoHaMHE 16 cM, 30 cM n
34 cmM.

Paguyc Kpyra paBeH 6 cM.
Haitanre naomans KpyroBoro
CerMeHTa, €ecJH COOTBETCTBY-
oIui eMy IeHTpalbHEIH yroa
pasen 300°,

Bapuwant B2
[ 1)

IIpaMan, napanieabHad OCHORA-
HHMIO TPEYTOJILHUKA, OTCeKaeT OT
HEro TPeyrwibHHK, IJIOmMAaAbL KO-
TOpOre B 8 pa3 MeHbIlle IUIOMIANH
ocrasmieilica uacrnm. Ilepumerp
Gonpmero TpPeyYroJRHEKA DARBEH
27 cm. Haiigure mepuMeTp MeHb-
11ero TPeyroJIbHHKA,

9 .

B npaMoyroneaLil TpeyroaEENK,
KATETHl KOTOPOTO OTHOCATCA Kak
3:4, BOHCAH DONYKPYT ¢ LEATPOM
HA TUOOTEHY3e, NIOIMAAL KOTO-
poro pasra 72n cm®. Haiigure

'TIEPHMETP TPEYTOJALHKKA,

B xpyroBoil ceKTop ¢ COOTBETCT-
BYIOIIUM €My NeHTPANbHEM
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PanBHBEIM YOJAOM, paBHHM 60°,
prucad Kpyr. Hafigure mno-
mIafbL 9TOTO Kpyra.

yraoM, pasHeIm 60°, BHHCaH
Kpyr paguyca r. Haifigure nao-
IAAB CEKTOpA.

cn-18*. NnowAaAn OUTYP
(AoMawHAA camocTOoATeNnLHanA pabora)

Bapumaur 1

Bapuanr 2

IleHTp OKPYARHOCTH, BIHCAHHOM
B NPAMOYTOALHYIO TPaNeHuio, yEajleH

OT KOHUOB ee GOKOBOH CTOPOHBI
Ha 15 cm 1 20 cM.

ot Goroeoll cTopoHR! Ha 12 cM.
MeHrbiiee OCHOBaHME Tpamenun
paeso 21 cmM.

HaiiguTe NIOMIAKL 3TOH TPANCHMH,

B paBuHoGokroill Tpanenun THATOHAIH
ABAAIOTCA GHCCERTPHCAMM

OCTPBIX YTJIOB H B TOYKE Nepe-
CeueHns] AeAATCA B OTHODIeHHH
5:13, cumTad OT BEPilIUH TYNBIX
yraos. Hadtpure nioniazs Tpa-
nenuu, eclHd ee BHICOTA PaBHA
12 cm.

3]

OnHa U3 CTOPOH TPEYTOJALHUKA
paeHa 20 ¢M, a MegHaHLI, OpPO-
BeAeHHbIe K OEYM APYTHM CTO-
poHaM, paBHBEI 18 cm 1 24 cM,
Haiiante nnomaaes TpPeyroab-
HHEKA,

TYORIX YIJIOB M B TOUKEe Iepe-
CEYeHHS AENATCH B OTHODICHHH
13:3, cumTad OT BepIOIMH OCT-
peix yraoe. Haliaure naommane
Tpanemuy, ecily ee BLICOTA PaB-
Ha 24 cmM.

3

Meguausl TpeyroJpHUKA COOT-
BeTCTBEHHO paBHH 24 cM, 30 cM
n 18 cm. Hadigure naomaan
TpeyroJEHHKA.
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(4

IlepuMerp NPAMOYTOJIBHOTO
TPeyroJIbHUKA paseH 48 com,
a ero mwiomages pasHa 96 cm?.
HaiiguTe niaoImags ONHCAHHOTO

KpyTa.
(5]

o

IlepumeTp NPAMOYTOABHOTO
TPEeyroJbHHKa paBeH 48 cmM, a
IJIOMAAL OMWMCAHHOTO KDPYTa,
pasna 100x cm®. Haitgure miao-
maigbk J8HHOTO TPEYTOABHHEAN.

Inomans mapanmesorpaMma passa

2103 cm?,

a ero mepuMeTp papeH 88 cm.
HailiauTe auarosanm mapajie-
JOTpaAMMA, €CAHM €ro OCTpHIH
yroa pasen 60°.

(6]

KareTsl NpPAMOYroJABHOTO Tpe-
YPOJALHEKA OTHOCATCA Kak 3:4,
Haiiaure nnomaze sToro Tpe-
YrOABHUKA, €CAM PasHOCTH pa-
AUYCOB ONHCAHHOK M BIHCAHHOH
OKpYHHOCTell paBHa 15 cM.

a pasHOCTh JMAEYX €r¢o CTOPOH
paBHa 16 cm, Halizuwre amaro-
HAJMH [apaieNlorpaMMa, eCcHH
ero Tymoit yroa pasen 120°,

(6

Karer ¥ ranoTeHys3a NOpsaMo-
YroJBHOO TPEYTOJABHHKA OT-
HocATca kak 3:5, Haiianre
IJIOLIANE 3TOrO TPEYTOJBHHKA,
eClIM CyMMa DajNyCOB ONMCAH-
Ho#l ¥ BOHCAHHOH OKpY:RHOCTeI
paBHa 35 cM.

B oxpyxuocTs pagnyca R smucan

NPpAMOYTOJLHHE ¢ IIePHMETPOM
P. Hafiaure naomialb IpsMo-
YTONBHUKA.

O

IInowaar KBazpaTa, NOCTPOEH-
HOTO Ha AWarosaayM pasHoOO-

Kol TpamenNH, B yeTHIpe paaa
fonpme nAOmMAZH TPAaleuyH.

OpAMOYTOALHLIN TpPEYroAbHHK,
CYMMA KATETOB KOTOPOTO paBHA

P, Haitaute nnomaas Tpeyroas-
HHEA.

(8

CymMa nnomazeil KBajpaToB,
TMOCTPOSHHHX Ha AHATOHAAAX
pasHo0OKOH Tpanmemus, B de-
TeHIpe pasa OGoablie IJIOIIAAN
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Haiigure yroa Mexay ANATOHA-
JIAMU TpameIHu,

rpanenuu. Haltigure yron mex-
AY AHArOHAJTAMM TPANSIAH,

Kn-4. N1NOWAAN dUTYP

BapunwaHt A1
0

BrpeyrontHure ABCAB = 8 cm,
AC = BceMm, ZA: 2B: 2C =
=3 :4:11. Hafigure miomazns
TPeyroJbHUKA.

2

romeaakr pomGa papua 120 cm?,
4 oAHa H3 AuMarcHaJeil Goapile

apyroit ua 14 cm. Hailigure gua-
rosann pom6a.

Paguyc OKPYKHOCTH, BIHCAaH-
HOIf B TPeYrOALHHMK, paBeH
3 cM, A TIepHMETp TPEeYroJibHA-
Ka — 20 cm. Haliaure naommage
TPEeyTONBHNKA,

o

Hatizute naomage npaAMo-
yroaeHo#t Tpamenuu, Joxoenie
CTOPOHB! KOTOpO#l paBHE 12 cm
n 13 cM, a OCHOBAHUA OTHOCAT-
ca Kak 4:9.

Bapuaunr A2
0

B rpeyronsauke ABC mnpose-
meHa BHIicoTa BD (rTouwra D ne-
WUT Ha orpeske AC), Haiygute
OMomais TpeyroabHuka ABC,
ecau AB = 25 cm, BC = 26 cm,
BD = 24 cm.

2

Juaronaaun pomba oOTHOCATCS
kak 8:15, a ero niaomans paBHa
240 em2, HaiiauTe JIuaroHaau
pomfa,

Ilnommaar TpeyroabHUKA paBHA
18 cM%, a paguyc OKpY>XHOCTH,
BIHCAHHON B TpPeyroJabHHK, —
4 cv. Halinmre nepumeTp Tpe-
YTOJIBHUKAE.

o

HaiignTe naomage OpaMOyTroik-
HOll Tpamenwmu, OCHOBARUA KO-
Topoil paBHel 4cM H 9c¢cM, a
oaHa H3 0OoKoBBIX ¢TOpOH HAa
1 em Gonpme Apyroii.
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Bapuaur b1
0

IepumerppasHobenpeHOTOTPE-
YroJsHHKA pageH 36 cM, aerooc-
HoBaHue paBHO 10 cM. HatianTe
NIOIA b TPeYTrOJNEHHUKA.

(2]

Haiigure yrael pomba, nepu-
MeTP KOTOporo paseH 24 cm, a
nnomags — 18 em?,

Iepumerp paBHOGexpeHHOTO
TpeyroAbHHKa paBeH 128 cmM,
a ero ocHoBaHMe — 48 cM.
HaitauTe pagmyc OXpyKHOCTH,
BIIHCAHHOHM B TPEYTOJbHHK.

Haitgure nnomaas paBHOOOKOLL
Tpanennu, OCHOBAHMA KOTOPOH
paBHLI 15 ¢M u 33 cM, a guaro-
HANK ABAAIOTCA GHCCEKTPHCAME
OCTPHIX YIVIOB.

Bapuaunr B1
o

Bricora paABHOCTODOHHETO Tpe-
yroasHuka papua 12 cM, Haitan-
Te IIOmAaAb TPEYTOJABHHKA, 00-
PA3OBAHHOTO CPEJHHMMY JIMHAA-
MH JAHHOTO TPEYTOJbHHUKS.

Bapuaur b2
[ 1)

Boxoeas cTOpOHA pAaREOGeIpeHHO-
0 TpeyroJbHUKA paBHA 17 cM, a
ero neprMetp — 50 cm. Haiinnre
IIOIAAbL TPEYTOJILHUKA,

2]

B pomfe ¢ mmomaanio 98 cm?
OZBH u3 yrjaoB pased 150°,
Haitaute mepumetp pomba.

Bokosad cTopoHA pasHOOen-
PEHHOIO TPEeYroJLHHKA paBHa
40 cmM, a BBICOTA, OPOBEASHHASA K
OCHOBaHNIO, — 32 c¢M. Haiinure
PAAUYC OKPY)XHOCTH, ONNCAH-
HOH OKOJIO TPeyTOJNLHHKA.,

Haiiaure nomans paBHObGOKOM
Tpanenuy, OCHOBAHMA KOTOPOI
paBHH 11 ¢cm 1 25 cm, a Anaro-
HAJIN ABJAITCH GHCCEKTPHCAMH
TYORIX YIJIOB.

Bapuwant B2
(1

Brrcora PaBHOCTOPOHHErO
TPEeyroJbHHKa paBHa 12 cm.
Hafiqure waoIinaas TPeyroJbLHU-
KA, A1 KOTOPOre CTOPOHE! AAH-
HOTO TPEYroJAbHHKA ABAAITCS
CpefHUMY JIMHUAMH,
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Pagmyc oOKpyXHOCTH, BOUCAHHOI
B poM6 ¢ miaomaaeio 2400 cm2,
paBeH 24 cM. Haliaure nwmaro-
HanH pomba.

IInomazn NpAMOYTOALHOrO
TpeyroJbHHKA paBHA 24 cm2, a
PAARYC ONHCAHHON OKDYIRKHO-
ctu — b cm. Hailiaure paauye
OKDYXXHOCTH, BOUCAHHON B Tpe-
YTONBHHK.

BoKoBEIe CTOPOHEI H  BRICO-
TA TPANEIHUH COOTBETCTBCHHO
paBHu 30 ¢cM, 25 cMm u 24 cMm.
Haiiaure naomage Tpamemuw,
ecsmm OHUCCEXTDHCH ee OCTPHIX
YIJIOB HEPeceKAlOTCA HA MeHb-
OreM OCHOBAHKH.

2

Touka KacaHHS OKDPYYKHOCTH,
BIOHCAHHOU B pOoMO, JenMHUT ero
CTODOHY HA OTDe3KH 9cM H
16 ca.  Hafigure amaronamm
poraGa.

INepumerp MPAMOYTOJILHOTO
TPeyroJAbHUKA paBeH 24 cm, a
PAAHYC BIHCAHHON OKPYXKHO-
cra — 2 cMm. Hailiopre paguyce
OKPY’KHOCTH, OIIHCAHHONH OKOJO
TPEYTOABHUKA.

BOKOBEIe CTODOHW M BBICO-
Ta TpamellHy COOTBETCTBEHHO
PaBEH 30 cM, 25 cM u 24 cm,
Haliaute naomiagk Tpamenuw,
ecau GHCCeXTPHCH ee TYMERIX Yr-
JIOB mepecexaloTes Ha SoapimeMm
OCHOBAHHH.

Kn-5. rOQOBAA KOHTPONbHAR PABOTA

Bapuant A1
o

ABe CTOPOHBI TPeYroJABHHKA
paBEnl 6em u 16 eMm, a yroa
MeXAY HUMH — 60°,

a) Haftiure nepumerp Tpe-
YIOABHHKA.

6) Haitaure naomans Tpeyroasb-
HUEKA,

Bapuant A2
L

JBe CTOPOHHE TPeYroOJALHHKA
paBEEI 6cM u 10 cmMm, a yron
Mexcxy HuMa — 120°,

a) Haltanre mepumeTp Tpeyro-
JBHAKA.

6) HafiguTre myomans TPEyroib-
HHKA.
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FEOMETPHJ (no Hozopeaoay )

Ilromanes Kpyra, ONHUCAHHOLO
OKOJNIO KBAZDATA, PaBHa 8n cm?,
Haliaure cTopoHy H DJAoOHIAZE
KBAADATA.

Buccexrpuca npPAMOYTOABHOrO
TPeYrOJABHHKA JENHT ero Ka-
TeT HA OTPE3KH 12 eM 1 20 cm.
Hatiaute naonans TpeyroJasHu-
Ka.

Bapuwawnt B1
(1

B TpeyronsuMxke ABC /B =
=120°, AB= T ¢cm, AC = 18 cm,
a) Hafiiute npepumerp Tpe-
YrOJBHHKA.

6) HaiiauTe naomann Tpeyroik-
HHKA.

IInomaar NPABUALHONO Tpe-
yronsHuka pasra 1243 cm?.
HaiiguTe naouiaas Kpyra, BIIH-
CAHHOTO B TPEYTOJBHHMK, U ILJIO-

maAb KBaApaTa, OIMMCAHHOTO
OKOJIO 2TOTO KpyTa.

JuaroHane npAMOYIOABHOMN
TpaDeoHH ASJHT OCTPHIL yroa

JuHA OKPYKHOCTH, BOUCAHHON
B NpPaBHJABHEIH YeTHPEXYTroJdb-
HUK, DpaBHA 8n cm. Hailtgure
CTOPOHY M IJOIIAAL 4YETHIDEX-
YTOJABHHKA.

L3

BHccekTpHCA NPAMOYTOJIBHOTO
TPEYrOABHUKA AEJIUT M'HNOTEHY-
3y Ha orpeaxku 20 cM m 15 cm.
HajiguTe maoiafes TPEyroabHH-
KA.

Bapuwaut b2
0

CTopoHBEI TPEYTOALHHKA PABHEI
3cm m 7 cMm, a yron, NpoTHBO-
aexamuit Sonpmeit 3 HUX, pa-
BeH 60°.

a) Hailtaure
YTrOALHHUKA.
6) Haliaure naomaasb TPeyroab-
HUKA,

IInomazk NPABMALHOTO Tpe-
VrOABHHKA PABHA 1243 cm?.
Halizure nnoimags Kpyra, onm-
CAHHOTO OKOJIO TPeYrOJBHHKA,
U NAOMIAZE KBAADATA, BIMCAH-
HOTO B 3TOT KDYI.

JuaroHa s IPAMOYTOJIBHON
TPaNenRny AeAHT TYIOH yron

nmepMMeTp Tpe-
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[onoaaM, & BTOPY) AHATO-
Halb — B oTHOmeHH:m 8:5.
HajizuTe naomans Tpanenmu,
eCJIM ee BRICOTA paBHa 12 cm.

Bapnanr B1
o

OzaHa M3 CTOPOH TpPeYrOARHHKA
paBHA 7 CM, DASHOCTH ABYX ADY-
ruX CTOpDOH paPHa D CM, & yrox
Mexay HUMH — 60°,

a) Hafizure mepumerp Tpe-
YrOJBHUKA,

6) HaiiauTe maomans TpeyroJk-
HHUKA.

CymMda mnomaneit npaBHABHEIX
HISCTHYTOALHUKOB, BIOHCAHHO-
ro ¥ ONMCAHHOTO OKOAO OAHOHU
OKPYIKHOCTH, PABHA 14J§ cM?,
HatiauTe nnomazs Kpyra, or-
PAHHYEHHOTO AaHHOMK OKpYHHO-
CTBIO.

o

Menninee ocHOBaHHMe paBHOGO-
Koll Tpaneumu papHo Goxopofi
CTOPOHe, 8 ZWATOHAJM AEJIATCH
TOYKOHU IepeceveHNA B OTHOIOE-
Hum 5:11. Haijigure nmnomansn
Tpaneuu, ecAHu ee BHICOTA PaB-
Ha 20 cMm.

IOMONAaM, 8 BTOPYIO AHATOHANE —
B orHomenuu ‘2:5. Haligure mao-
LIAAb TPAIEeIHH, eCIN MeHbIIAA
GoxoBas cTopoHA paBHA 24 cM.

Bapuaur B2
0

CyMMa ABYX CTOPOH Tpey-
roJbHNKA pasHa 16 cM, yroa
Mexay HuMH — 120°, Tperns
CTODOHA TPEYTOJBHHKA DABHA
14 oM.

a) HaiiauTe HeH3BECTHEHE CTO-
POHEI TPEYTOJBHHKA,

6) HailianTe DAOIIAAD TPEYTOJDL-
HUKA,

Pasnocrs nmaomagei npaBunb-
HBIX MIECTHYTOJABHHUKOB, OIHU-
CAHHOI'O M BIIMCAHHOTO B OAHY

OKDYRHOCTb, PABHA 243 cn?,

Haliaure anuny ZaHHOH OKpYX-
HOCTH.

Boasuree ocHoBaHHe paBHOOO-
xo#i Tpamexmu papHO GOKOBOH
CTOPOHE, A AMATOHANH ACGAATCH
TOUKOH NepecedyeHHA B OTHOWIE-
Hun 3:13. Halfiante naomaze
TpamenHH, €cAH ee BLICOTA DaB-
Ha 24 cMm.




feomeTpua (no yyebHnKy AtaHacsiHa)

Meroa KoopaAMHAT

CA-1. KOOPAUHATBEI BEKTOPA

BapuaHnt A1 Bapuwaut A2

Jann BexTopn @ {3; -2}, b {-1; 1}.

Hajigure KOOpAHMHATEI BEKTODOR
m=-38, Ai=a+2b. i =-4b, i =ad+8b.

SannmuTe pasaoxenne BEKTOPOB m H it

0 KOODANMHATHBEIM BEKTOpAM [ M j .

©

Haiignre cpenn sexropos k {-8; 0},

1 {0; 8), p{-3;2), F{-8; 8} BexTopsr,

KOJLUIKHEeAPHEIE BEKTOPaM 1t M I,

Pa3znoxuTe BeKTOp ¢

no BeKTOpaAM E H E, eCJIn
&=2F. &=-8F.
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Bapuaunr b1 Bapuwanr B2

HManu exroput @ {-5; 1}, b {0; -8),

¢ {4; -2}.

(1

HaiiguTe KOOPAHEATEI BeKTODOB
M= —-3+2b—F, m =d—385+ 26,
ﬁ=2a-15+46 i=-2G+5 -1z

3 2

3amummre pasAomeNHe BOKTOPOB M M 7t

IO KOOPAHHATHEIM BEKTODAM i H ] .

Haiinure cpean sexropos k {-6; 5},
I {1;2}, p{5;-25}, 7 {-8; 4} BexTopH,
KOJLTHEEAPHLIC BeKTOPAM M Mit.

Pazaomnre BexTOp d no BEKTOpaM d m

=3

b, ecan
d {-10; 5}. d{-5; 7.
Bapwaur B1 Bapuwant B2
Hans Bexroput & {x; -2}, b {2; -4},
é {-8; 6}.
L1

Haiignre X00OpIMHATH BeKTOPOB



PEOMETPHA (no Amgnacany)

d {4; -8).

3anamuTe Pas’IOKeHHS BeKTOPOB M M it

N0 KOOPIHHATHLIM BexTopam i M j.

L3

IIpH KAKOM 3HAYEHHH X BEKTOpHM & H m
KOJIAMHeAPHBI?

Paajomare BexTop d No BeKkTOpaM b m

C, eclIn
d {3; -6}.

CA-2. NPOCTENWMUE 3A0AYU B KOOPAUHATAX

Bapunant At Bapvwant A2

Janw Tousn A(1; -2), B(3; 6), C(5; -2).

o

Haiinate K0OPAMHATLE BEKTOPOB
AC, BA.
(2

Haiinure xoopauHarel Touke M,
AeasimeH INOMOJIAM OTPE30K

BC.
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(3
Haitaure nanny oTpeska
CM, AM.
4
fAsngerca AM YeTHPEXYTOALHHEK
ABDC ADBC
napapanexorpaMMoM, eClIH
D(7; 6)? D(-1; 6)?
Bapwant B1 Bapuwaunr b2

B rpeyroasanrxe ABC MN — cpeanaa
anana, M c AB, N BC.

Haiignte woopaunaThl Touek B u C, ecan

A(-1; 38), M(3; 4), N(4; 2). A(1; 3), M(4; 0), N(3; -2).
2]
Haitaure paunni meguan AN n CM,
3]

Tpu BeplIRHBI NapaaIea0rPpaMMa HAX0-
aarca B Touxax A, B m C. Hailipmre ®o-
OPAMHATHI £T0 uYeTBepTOil BepmuNHbl, ecam
HM3BECTHO, YT0 OHH NOAVKHTEILHEL

TIpunanaemur au Toaxa E(0; 1) cropone AC?

Bapuwaunr B1 ‘ Bapwant B2

B mpeyronsauge ABC MN — cpenuas
anuna, M ¢ AB, N ¢ BC, O — T0uKa
nepeceyeHud MeaNWAH.
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Haiignure KoOpIMEATEI BePUIHHE
TPEYrOJbHHKA, SCITH

M(2; -1), N(O; -1), O(1; -2). M(0; 3), N(-2; 3), O(-1; 2).
(2
Haitgute anuner Mmeauan AN u CM,
(3

Tpu sepmuHE pomba HAXOXATCA B TOM-
Kax A, B n C. Onpenexurte KOOPAKHATHI
ero YeTrBeproil BepiIHHLL.

HJdoraxure, 4To TOUKA
K(2; -3) K(0; 1)

NPHUHAAJMEARNT Meauage AN m Jeanrt ee
B oTHOIWennn 1:2.

CA-3. YPABHEHUE OKPYXHOCTHW

Bapuaur A1 Bapuaur A2
o

HavepTuTe OKPYXEBOCTD, 3aTAHRYIO
YpasHenHeM

(x-2P+(@+30’=9. (x+3P+(-22=4.

2
3anEmwre ypanEeENe OKPYEHOCTH
¢ HeRETpoM B Touxe (4; —6), xacalomeiicn

OCH ODANEAT. ocH afcomce.
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Joxammre, 410 AB — X0paa OKPYKHOCTH
(x - 4)* + (y — 1)* =25, ecau (x + 2 + (y -~ 1)*= 25, ecnn

A(0; -2), B(4; 6). A(-2; 8), B(-6; 4).

Bapuwant B1 Bapuwant B2
1
HayepruTe OKPYRHOCTS, 32XaHAYI0
ypPaBHeHHEM

2+ (y+2y¥=20. (x+ 2P+ y?=18.
2

3anamuTe ypaBHeHHME OKPYRHOCTH,
npoxoaamel yepes HAYANQ KOOPAUHAT H
Touky A(6; 0), ecaI¥ M3BELCTHO, UTO MEHIP
OKPYKHOCTH JeXNT HAa NPAMOH

y =X. y = ~—X.
Hoxamure, yro AB — puamerp
ORPY®HOCTH

(x - 2> + (y - 1)>)=10, ecan (x -8+ (- 22=17, ecsm

A(5; 2), B(-1; 0). A(T; 1), B(-1; 3).
Bapuaunut B1 Bapuanr B2
0
HauepTHTe OKPYRHOCTD, 33JaHHYIO
YPpasHCHHREM

-dx+y’+6y+8=0, xXX+4x+y?-6y+3=0.
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JamuumnuTe YypaBHeHHe OKPY/EHOCTH,
paguyc KoTopoii paBeH 5, npoxoaamei
yepes TOUKH

A(—4; 2) u B(4; 2). A(-2; 1) n B(6; 1).

Onpepeanre BUX YeThIPEXYTOABHHKA
ABCD n 3amumuTe, e/ 3T0 BOIMOHO,
YPABHCHNE OKPY’XHOCTH, BIHCAHHOMH B 3TOT
YeTHIPEXYTONbHHEE, €CaH

A(-3; 1), B(1; 5), C(5; 1), A(-1; 4), B(2; 1), C(-1; -2),
D(1; -3). D(-4; 1).

CA-4. YPABHEHUE NPAMON

Bapuant A1 Bapuantr A2
[ 1)

JanumKTe YPABHeHMA DPAMBIX,
NapaaieibHbIX OCAM KOOPXKHAT
H DTPOXOJAIIKX Yepe3 TOUKY

A(-2; 7). B(-T; 2).

Ilpamaa 3agaHa ypaBHeHHeM
2x-3y+6=0. 2x-3y-6=0.
a) Haueprure 3Ty NpAMYI0,

6) SanumnTe KOOPAUHATH TOUECK

nepecedeHHA NPAMON ¢ OCAMH
KOOPIHHAT.

B) HailinnTe naowans tpeyroisHUKA,
06pa30BaHHOIC OCAMM KOODAMHAT
H 3TOoit mpaAMOoit,
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Bapuant bt Bapwant B2
(1)

3anEmETe YPAaBHEeHHE NPAMOIl,
NpoxXoAAIneit Yepes TOUKH
A(0; 1), B(2; 3). A(0; 2), B(1; 1).

Hpameie sagaBn ypaBHeHHAME
3x+2y-9=0,3+8=0. x-2y+3=0,x-2=0.
a) HagepruTe 31™0 NpaMsIe B 0AHOM

cCHCTeMe KOODIHHAT,

0) HailiauTe KoOPIMEATEI TOUKH
nepecedeHMA 3THX NPAMBIX,

B) Hailigure maomaas TpeyroasHuka,
0o0pa30BAHEMMH THMH NPAMBIMH H

OCBhIO ODINHAT. oceio abcuuce,

Bapunant B1 Bapuaunrt B2
1

3anmuHETe YpasHeHHe NpAMOii,
NPOXOXAIei 9epes TOIKN
A(-3; b), B(6; 2). A(-3; 4), B(6; —-2).

Ipamsie 385806 YPABHEHUAMH ‘
3x+4y-~5=0, 4x-3y+11=0,
3xr—4y-13=0,x+1=0, 4x+8y+5=0,x~-1=0.
a) Haveprure 3TH npaMeie
B OZHOH cMcTeMe KOODAHHAT.

6) Halinure KOOPIMHATEI TOUEK
nepeceveHUs ITHX NPAMBIX,

B) Hajixure naomaas TpeyroasHHKa,
06pa3oBaHHOrO 3TMMH NPAMBIMH.
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CA-5*. NIPUMEHEHUWE BEKTOPOB
N KOOPOUHAT K PELWLWEHUIO 3AQ0AM
(aoMaWwHAA camocToATensHan pabora)

Bapumanur 1 Bapumaunwr 2

3anumuTe ypaRHEeHHEe OKPYXEKHOCTH,
Kacajomeiica ocell KOOpIAHAT
H NPOXOSHuie uepes TOUKY

(8; —-4). -9; 2).

2]

Touxkn A u B cuMMeTpHIHE] OTHOCHTE/ILHD
HexoTOpOl npaMoii. 3anumuTe YpaBHeHHe
3TOH NpaAMOi, ecan

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

OTpe3ok ¢ KOHUAMH B Toukax A(x; y,) u
B(x,; y,) neanrca Touxoi C(x; y) B oTHO-
niennn AC ;: BC = m : n. Hoxkamnre, 910

nx, + mx ny, +m —_— no -— m —
x=20 T BT, OC = OA + OB,
m4+n m+n min m+n
rage O _ HpO'ﬂaBOJIBHaﬂ TOYKA.

B TpeyroasHuxke ABC mporegeHa OHccek-
Tpuca CD, Halizure xoopauHaThl ToukH D,
ecaH

A(-1; 2), B(8; 6), C(2; -2). A(2; 6), B(6; -3), C(-2; 3).

5]

B napannenorpamme ABCD rouxa E —
cepenmuua cropoHnl BC. Otpesox AE nepe-
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cexaerca ¢ auaronaasio BD B Toure O.
Hajinare orHOmMeEnMe

A0 : OE. BO : OD.

KA-1. METOR KOOPQWUHAT

BapuaunTt A1 BapuwaHnt A2
JIAHBI TOUYRH

A(0; -3), B(-1; 0), C(5; 2). A(-1; 0), B(0; 3), C(6; 1).
o _
a) HaiinuTe KOOPAHAATH H MIHRY BEKTO-
pa AB.

6) Paznomure BekTop AB mo KoopaumaT-

HLIM BeKTOPAM i M j .

2) JanHIHTe YpPaBHeHHNEe OKPYHRROCTH
€ HeHTPOM B TOuKe A M paguwycom AB.
6) Npunannexur an ITOH OKPYMHOCTH

TOUKA

D(6; -1)? D(b; -2)?
0
3anuminTe ypasnenue npaMok AB,
1

a) JokaxuTe, UTO BeKTOPH AB u CD

KOMARHOADHSL.

6) Hoxaxnre, a0 ABCD — npamoyrons-
HHK.
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BapuwauT B1 Bapuwaur B2
JAaHEI TOUKH
A(-2; 0), B(2; 2), C(4; -2), A(0; 4), B(4; 2), C(2; -2),
D(0; -4). D(-2; 0).
0

a) Hafinure xoopanuaTel ¥ XAHHY
BexTopa & = AB+ 323—%63.

6) PasnomxnTe BEETOP @ MO KOOPIHHAT-

HBIM BEKTODaM i M j .

12

a) 3anMIIHTEe YPaBHEHHE OKPYRHOCTH
¢ gmamerpom AB.

) BrAacCcHHTe B3aHMHOE PACHOJONKREHHE
OKpYXHOCTH B Touek C u D,

3anumuTe yparHeHNe NPIMOH

BD. AC.
Horamure, uro ABCD — ksagpar.

Bapunanr B1 BapuwaHT B2
Jann TOURH

A(-5; 2), B(5; 2), C(3; 6). A(-5; 2), B(5; 2), C(-3; 6).
1

Paanoxure sexTop BO (O — navano

KOOpIHHAT) MO BexTOpaM AB u CB.
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Joramuve, uto Tpeyrossuuk ABC
NPAMOYTOJLHEIH,

L3

SanumuTe ypapHeHHe OEPYRHOCTH,
onucannoii oxono Tpeyromsaara ABC.

o

JamumATe ypagHeHHe MPAMOH, COmepma-
meit meguany CM rpeyronsuura ABC.




CooTHOIIEeHMA MeXAY CTOPOHAMH
H yriaMH TPpeyroJbHHKA.
CranxsapHoe nmpon3BeieHHE BEKTOPOB

CA-6. CUHYC, KOCUHYC, TAHIFEHC YINA

Bapuaur A1 Bapunant A2
1)
Haiiagute sino, eean
1 B
ag=—-——\ o=-—.
e08% =3 608 2
TloeTpoiiTe yroa A, ecan
8 5
=, A=-""-
cos A 5 cos 13
(33
Y OpocTHTe ERIPAKeHHA:
a) (L — cosa)l + cosa); a) {1 - sinoa}1 + sina);
6) 1 + sin’a — cos?a} 6) 1 + cos®oa — sin?a;
. 2
sino
t b 2'_ 10 _10
B) {tgo - cosa) B) [ v ]
Bapumant B1 Bapuwaur b2
o 5
Haiinurte €COSQl, CAH 10
sinot=—. sinog =—

25 41’
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Hocrpoitre yroa A, ecan

3 5
==, COSA = ~—,
cos A 5 13
YnpocTaATe BHpAXRESHHNA:
a) (cosa + sina)cosa — sina) + a) (sina ~ cosa){sina + cosa) +
+2sinlq; 2c08201;
cos’a—1 cososin o
6) ———; 6) ———:
cosuasino sina-1
B) sina coso tga + cos’a. B) tg’a cosa + cosal.
Bapuwant B1 Bapunant B2
Hailtaure tgo, eenm
sina = 8 sino = 5
"5’ 18"
ITocrpoiire yron A, ecnx
3 : . 5
indA=2. sin A =—.
sin : 13
YnpocTHTE BRIPAKEHHSA:
a) 2gin’ o + cos* a - sint q; a) 2cos® a + sint o — cos* a;
cos® o —sin’ o . cos® o +sin® o .
6) ——————— —cosasino ; §) ———c———+cosasing ;
coso —sino cosd +sino
— —cos’ a - tg’cc . B) ——-tg®a—sin’a.
cos” o cos” o
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CA-7. TEOPEMA O MNOWAAQWN TPEYIOJIbHUKA.
TEOPEMA CUHYCOB

Bapuwant A1
L

B Tpeyronsuure ABC AB= =
6v3cM, AC =8 cmM, <A=60°.
HafianTe naomans 3Toro Tpey-
rOJbHHKA.

L2

JIBe CTOPOHREI TpeyroJbHHKA
PaBHBEI T ¢M H J98 cm, a yroJa,
NPOTHBOJSIKAINHI GoNeiuelt M3

#nx, paeH 45°, Haiianre apy-
r'ue YIJibl 8TOTO TPeYTOAbLHHKA,

©

CropoHa TpPeyroJbHHKA DpABHA
18 cM, a paguyc onHcaHHONK OK-
PYHRHOCTH — 63 cm. Haiigure
yroJa, HOPOTHBOMEKANIUN HmaH-
HOll cropoHe., CHOABRKO pemre-
HUil nMeeT 3aA34a?

Bapunant B1
o

Jlge CTOPOHBI TPEYrOJABHHKA
paBHEL 17 cM H 8 cM, 8 KOCHHYC

yria MeXAy HUMH PpaBeH —:—;?—

. HalituTe naoumaas aToro Tpe-

YrOJBHUKA.,

Bapuwaunt A2
(1

Brpeyronbaure ABCAC = 8 ¢cmM,
BC = 1142 cm, «C = 45°. Haii-
AUTe IIOLIAAL BTOTO TPEyrodb-
HHEA.,

JIBe CTOPOHBI TPEYrOJBHHKA
paBHEBI 6 M M 4\/5 cM, a4 yroda,
NMPOTHBOJIeSKAIMUI MeHbIueH na
HuX, paBeH 60°, Haiignte Apy-
THe Yrisl TPeYTrOJbHHKA.

©

Juamerp OKPYHKHOCTH DaBeH
12 ¢cM, a CTOPOHA BIHCAHHO-
ro TPeYrolbHHKA — 642 cn.
Haiignre yron, DpoTHBOJAENKA-
muii gaHHoH cTopoHe. CKOJBKO
pellleHNi AMeeT sanada?

Bapuwant B2
o

IIse CTOPOHM TPeyroJLHHKA
paBHEI 20 cm 1 14 ¢cM, a KOCH-
HYC YIJIa Me:Ay HUMH paBeH

4
-3 Haitgure nnomans aToro

TPEeYroJbHUKA,
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CropoHa TpPEYIOJbHHAKA paBHA
56 cM, a yrasl, mpuaexanide
K Hell, — 156° n 45°, Haiiaure
CPeZHIOI CTOPOHY 3TOr0 Tpey-
roMEHUKA.

Paguyc onucasHON OKPYHHOCTH
pabeH CTOPOHE TPEYIONLHHEA H
B V2 pa3 MeHBIIE APYroi ¢ro-
poHul. HalizuTe YRkl TPeyroib.
HuKa, CRONBKO DEelIeHni nuMeer
sagada?

Bapuwant B1
(1

JiBe CTOPOHEI TPEYIONBLHHKA PaB-
HEI 7\@ cM ¥ 12 cm, a GucceRTpH-
CHL TIpH TpetThel CTOpPOHE IIepece-
Karorea ooy yraom 30°, Haligure
ILIOINANL TPEeyrOJBHUEA.

2]

HBa yraa TpeyroJrHUKa pAaBHBI
30° m 135°, a pasHOCTE NpO-
THBOJMIGKAIIHX CTOPOH pABHA

5 (\/5- 1) ¢M. HaliguTe 3TH cTO-

POHEI.

B tpeyroashuke ABC npose-
heHa wmexuama BM. ZABC =

HauMeHBIIAA CTOPOHA TPEYTONE-
HHKa pasHa 7 V2 cM, a gBa yrna
TpeyronkHHKa paBEsl 106° u
45°, Haliaute cpemgHION CTOPO-
HY 3TOr'0 TPeYroJBHHKA.

©

IIse CTOPOHH TpeyroJbHHKA N
paguyc ONHMCAHHON OKpYIKHO-
CTH OTHOCSITCS COOTBETCTBEHHO

mm\f:; : ﬁ:l . Hafiaure yram
TpeyroasHHKA. CHKOJNBKO pelle-
HUil nuMeer 3anaya?

Bapwanrt B2
[ 1

JIBe CTOPDOHE! TPEYTOJALHUKA paB-
HEl 10J§cm H 6 cM, & BRICOTHI,
NpoBeAeHHBIe K 3THM CTOPOHAM,
epeceralorcd mop yraom 60°.
Haiigwre IIomanh TPEYTOIEHHKA.

JiBa yrina TpeyroabHHKA PaB-
HE 45° u 120°, a cyMMa mpo-
THBOJIEHKAINAX UM CTOPDOH paB-

Ha 3(J§ +2) ¢M. Haliaure ati

CTOPOHEI,

B Tpeyronnnure ABC nposefe-
Ha Mexuana BM. #ABC = 105°,
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= T76°, «MBC = 45°. Paanyc
OKPYMHOCTH, ONMCAHHONU OXO-
Jo tpeyroabvHuxka MBC, paBen
J2 cm. Hailtaure paguyc ox-
PYKHOCTH, OIMCAHHOH OKOJOQ
TpeyronsHNKa ABM.

AC = 1242 em. Pagnyc oxpysx-
HOCTH, OOHCAHHON OKOJO Tpey-
roarHuka MBC, paseH 2J§ cM.

Hailtaure paguyc OKpYIKHOCTH,
ONMNMCAHHON OKOJIO TpPeyroJbHH-
xa ABM,

CA-8. TEOPEMA KOCUHYCOB.
PEWEHWE TPEYFTOJIbHUKOB

Bapuaunt A1
[ 1

B TpeyroapEHKe ABe CTOPOHEI
paBEEL S5 ¢M B 16 cM, a yrox
Mexay HuMu — 120°, Halinnre
TPETHI0 CTOPOHY TPEYroJbHUKA.

©

¥roa napaJnenorpaMMa paBeH
45°, a cTopoHM — 7«/5 CM H
17 em. HaliauTte naoljafe Ia-
pajesIorpaMMa U ero GoanInyo
JUATOHAND.

3

Pemute TpeyronpRur ABC,

ecan BC = 10\/§cM,AB=200u,
4B = 30°,

Bapuwanut B1

CTOpOHBEl TPEYroABHHKA PABHEL
7T cM, 37 cMm 1 40 cm. Halinure

BapuanHt A2
1

B TpeyroJbHEKe [ABe CTOPOHK
papEEI 5¢M M 21 cMm, a yroa
Mexxgy Bumn — 60°. Haiiagure
TPeTLI0 CTOPOHY TPEYrOJLHHKA.

©

¥Yroa napalireaorpaMMa paBeH
150°, a croposst — 1lleM n
3\/§ cM. Haliante maomaas na-
PAJLIEAOrPAMMA ¥ €r0 MEHBIIYI}
AMATOHAJIb,

©

Permmutre TpeyroasHnK ABC,

ecmu BC = 442 cM, AC = 8 cm,
£C = 45°,

Bapuwantr B2
(1

CTOpPOHEL TPEYTOJBHUKA PABHEI
7eM, 13 eM ¥ 15 cM. Haitaure
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yroj, OpOTHBOJEXKALIHit cpex-
Hell cTOPOHE TPEYrONbLHNAKA,

B napanneaorpaMme GucceRTpH-
ca Tymoro yrJa, passoro 120°,
AEJHUT CTOPOHY NapaJLIeIorpaM-
Ma Ha orpeskH 15 cM u 10 cm,
CUMTASA OT BEpIIMHHL OCTPOro
yrna. Haitagure GHCCEKTPHCY H
SONBIIYI0 DUAPOHAJDL NApAJLIE-
ROrpaMMAa.

Pemwtre TpeyronbHuE ABC,

ecin BC = 5J§cu, AC =T cm,
zC = 135°,

Bapwautr B1
[ 1

Haifignre yroa TpeyroAasHHKA,
ecju OuccenTpHca, IMIpoBedeH-
HAA W3 BepIUHHEI 3TOrO YIJa,
JAeJAT NPOTHBOJEKAINYIO CTOPO-
Hy Ra otpe3kn 21 cm u 35 cmM,
& pasHOCTh ABYX APYIHX CTOPOH
paBEa 16 cm.

HafiguTe yrisl napajiresorpam-
Ma, ecJM KBAAPAT ero AMATOHA-
JIH paBeH HENCJAHOMY KBAXDATY
PASHOCTH €0 CTOPOH.

yroJ, TPOTHROJEXKAIKHIH cpes-
Hell cTOpoHe TPeyroJbLbHHKA.

2

B napannemorpaMme GHcceK-
TpHCa OCTPOr0 yrjla, PpaBHOIO
60°, penruT CTOPOHY MHDApanje-
JorpaMMa Ha otpesk: 25 cm
1 15 cM, cuHTag OT BepHIHHBI
Tynoro yraa. Hatigure Guccek-
TPHCY M MeHbIIYI0 AHUATOHANDL
napanneaorpaMma.

Pemure TpeyrodbHHE ARBC,
ecin AC = 3J3 cm, ARB = 2 ¢Mm,
ZA = 150°,

Bapuant B2
(1

IlepuMeTp TpeyroJbHMKA paBeH
30 cm. Hailgure yroa, mporu-
BOJeKAUME cTOpoHe, paBHOH
14 ¢v, ecsm GuccexTpmea Tpe-
YTOJBHHUKA JEJIUT ee B OTHOIIe-
HUH 3:5.

2]

HailguTe YyrAR napanjieiorpaM-
MA, €CHH KBAJAPAT ero AHaroHa-
JIA DPABEH HEHNOJROMY KBafzpaTy
CYMMHK €r'0 CTOPOH.,
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Pemwure Tpeyroasauk ABC, ec- Pemure Tpeyroanuux ABC,
au BC = 25 cm, AC = 2042 cM, ecim BC = 8V3 cM, AC = T cm,
A = 45°, 4B = 30°.

CA-9. CKANAPHOE NPOU3BEAEHUE BEKTOPOB

Bapuautr A1 Bapuwanr A2
1

Haiinnre ckaxapHOoe NPOH3REACHHS
BeKTOPOB & M b, ecnn

a)|a = 3, [B| = 2, «(3,5)=135°; a)|d| = 4, |b| =8, 2(3,5)=120°;
6) {2 -8), b{-4; 2}. 6) a{-4; 1}, b{3; -1}.
2]

Haiiaure KocHHYyC Yraa MeRay
BeKTOPAMH d H b , €CAH

a{7; 24}, b{7; 0}. @ {0; -4}, b{20; -15).
©
BoruncauTe
It’i+5|,ec.nn |¢'i!=|5|=l, |E—5|,ec.rm |&|=|5|-—-1,
2@, b)=30°. «(@,6)=45°.
4

Hokaxure, 9ro Bexropsl BA u BC mep-
NeHIHKYJINPHEI, eCJH
A(0; 1), B(2; -1), C(4; 1). A(0; 1), B(2; 3), C(-1; 6).
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Bapuaut b1 Bapuant b2

(1)

HaliauTe ckaafgpHoe NPOK3BEACHHE BeK-

TOPOB @& M b, ecan
aya {71} | =3, ala| =25 {2242}

4(&, ")= 45°; 4(&,5)= 30°;

6) G =m+24,b=2i-m, 6) G=p-3k,b=3k+p,
|| =3, |7]=2. e =2, |p|=1

(2]

Haiiaure KoCHHYC Yrjla MEXAY

BeKTODAMH & M b, eCaH
d=¢-d,b=¢+2d, a=¢+d,b=¢-2d,
lel =|d] = 1, 2(e, d)=90°. 6] =d| =1, 2, d)=90°.

©

BrruucauTe
[26 - 5|, ecamt Ja| =1, |B| = 33, 16~ 2b|, ecan |a] = 4, |b| =2
2(3,b)=150°. «(d@,b)=120°,

14 ]

Hajigure 3navenne m, NpM KOTOPOM
BeKTODM & M b NepleRIHKYIApHEI,

eCJIM
a{m; -8}, b{4; 3}. a{-2; 1}, b{9; m}.
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Bapuant Bt Bapuant B2
(1)

Haiigute exanapuoe npousseaeHue

BEKTOPOB & M b, ecan

a) @=2m-3A,b=m+27, a) @ =2 +3i, b = m ~ 27,
| =4, || =1, 2(m, 7)=135°; || =1, |7 =3, (. 7)=150°;
6) a(2a-b)=8, |a|=2. 6) (a+26)b =18, |p| = 3.

HaiiaguTe yron Mexay efHHHUHMMHE
BEKTOpaAMH @ H b » €COH BEKTODLI

G-3b u a-0,2p NepneHAury- 0,46-2b n 3d-b nepiieHau-
JIAPHBI, KYJIAPHHI.

L3

HaiignTe KOOPDAMEATEI BeKTOpa &,

KOAAWHEAPHOT'O BeKTOpPY b » ECJIH
b{l; -2}, a@-5=10. b{2; -1},d-5=15.

o

Janst pextopst @ {1; 4} n b {-3; 2}.

Hajinure anauenue A, npu KoTopom
BEeKTOP d + Ab HepNeHAHKYAAPEH

K BeKTOpY b . K BEKTODY d .
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CA-10*. PEWLEHUE TPEYIONbHUKOB.
CKANAPHOE NPOU3BENEHUE
(AomawHAs camocToATeNnLHaA padora)

Bapwant 1 BapuwaHTt 2

JlaHn paBHoOexpenHl TPeYrONBHAK,
HaiimuTe oTHOIICHHE PAXKYCOB
BnHcaHHON M omucanHO# oxpy:xHOCTEI,
ecan

yroJ OpH BeplINHe PABEH O, yIroa upu oCHOBAHMM DaBeH P.

JAaH BRINYRAMI 4eTHIPeXyYTOJABHHK.

OTpearH, coeIMHAIOIIYE cepe- Ero guaronanmu paBHH ¢ U d B
AUHBI TPOTHBOTIONOMHBIX CTO- mepeceKaTca moia yriom 60°,
POH, paBHHE g M b 1 mepeceka- Hafizure OTpe3KH, COCAMHSIO-
1oTea mon yraoM 60°. Haiiaure e cepeJMEH IPOTHBOIIOIOM-
AHATOHAJH YeThIPpeXyroJLHUKA, HBEIX CTOPOH.

(3

Joxamxnure, UTO Yrasl TpeyroasHrka ABC
CBA3AHBI COOTHOIIEHHEM

sin? A +sin® B—gin®C = cos’ A +cos? B—cos’(C =
= 2gin Asin BeosC, =1-2sin Asin BeosC,
HJan npamoyroasuxk ABCD.

Joxaxure, uyro paa mobol rourn O
BLIIIOJIHAECTCH PABEHCTBO

OA-OC=0B-0D. OA? + OC? = OB? + OD®.
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Jlansl npouasoabnsie TOUKH A, B, Cu D,

JlokaKHTe PABEHCTBO:

AB.CD+AD-BC-AC-BD =
=0.

2AC-BD =
= AD? + BC® - AB® -CD%.

KA-2. COOTHOWEHUWE MEXAQY CTOPOHAMMWU
U YTNAMKU TPEYTOJIbHUKA

Bapuauntr A1
(1

¥ron napannenorpaMma paBeH
120°, GonelmIas AHArCHAJNLR —
14 cM, a OJHA H3 CTOpPOH —
10 cm. Haiigure mepmmerp u
OACIIAAL MTAPANACHIOrPAMMA,

Pemure TpeyroasHHK ABC, ecan
<A =45°, .B="T5, AB = 23 em.,

(3

Haser Touxkn A(0; 0), B(2; 2),
C(5; -1). Hailiaute _craxap-
HOe npouasegeane AC-CB.
JoxakuTe, YTO TPEYIrOJbHUK
ABC npAMOYTOJALHEBI.

BapuanTt B1
(1)

¥Yron napanienorpamMma paBeH
120°, cTOpPOHEI OTHOCATCH KaK

BapuaHt A2
[ 1)

Yron napanaenorpaMMa paseH
60°, MeHBpIDAA [OHMATOHANL —
7 cM, a OflHa M3 CTOPOH — D cM,
Haiiaure nmepumMeTp M maomanb
mapaANeIorpaMMa.

Pewmre TpeyroipHuK ABC, ecau
B =380, £C = 105°, AC =4 cm.

Jauwr rouru A(Q; 0), B(l; -1),
C4; 2). Haiipure _ckanap-
Hoe Tpouaseesme BC:-AC.
Jlorkaxure, UYTO TPEYrOJLHHUE
ABC npaMoyroabHBIH,

Bapwaunt b2

o

¥roJt uapajvienorpaMma paBeH
80°, pasHOCTH CTOPOH PABHA
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5:8, a MeHBINAA ZHATOHAJD PAB-
Ha 14 cM. Hatigure Goasllyio
AHArOHANbL M NJOLIAAL TApAJ-
JenorpaMma.

©

Peurnte TpeyromeHux ABC,
ecin AB = 73 cm, BC =1 em,
2B =150°,

©

Hanwt Touku A(0; 0), B(2; 2),
C(5; 1). Haiignre cranspHoe

nponspexene AB(BC - C—"A)

JoraxpaTe, YTO TPEYrOJBENK
ABC TynoyroabsHhBIA.

Bapwaunr B1
1

Ilnonians napaLaenorpaMma ¢
yraom 60° pasma 2103 cM?, a

nepumerp — 88 cM. Haiizure
AMATOHANH NApajieNorpaMMa.

©

Pemmnre Tpeyronsunk ABC,
ecty BC=8cm, AC=1TcwM,
2B = 60°,

Harrl Touxku A(3; —2), B(1l; 4),
C(-1; k).

4 cM, a OGoapmafd HEHATOHAJD
pasna 14 cm. Hajiaure MeHB-
LIV AUATOHANE M IUIOIMAJb Ha-

PALIeJIOTPAMMA.
Pemmmre TpeyroasHur ABC,

ecmn BC = 642¢m, AC=2 cM,
<C =135°,

Hauer Touxn A(0; 0), B(2; 1),
C(1; -1). Haitgure cxansapHOe

npousseieAne AC (B—é - E)

Joxamure, UTO TPEYIrOJLHHK
ABC ocTpoyroabHblii,

Bapwaunt B2
(1

Maomans DapannesorpaMma ¢
yraom 120° paBHa 403 e, a
PasHOCTE ABYX €ro CTOPOH —
11 c¢m. Haltaure auaroEanyu mna-
pasrenorpaMma.

©

Pemrnre Tpeyroanmuxk ABC,

ecam AB = 4-J§cu, BC =5 em,
ZA = 45°,

Hansl Touxn A(2; -3), B(-1; 2),
C(k; 1).
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a) Haitgure a) Haiigure
AB(AC-BC )+ AB(AC-BC)+

+ BC(CB - 4B + &C)

6) IIpu xaKuX 3HAYEHUSX R
BEKTOPH AC n BC nepoeHau-
KYJNAPHBI?

+BC(CB - 4B + AC)

6) Ilpyn KaKHMX BSHAYeHHHX &
BeKTOPBI AC u BC nepreHmH-
KYJNAPHBI?



JAJINHA OKPYXKHOCTH
H nJaomnmanb Kpyra

CA-11. NPABUNIbHBIE MHOTOYITONBHUKH

Bapuaut A1
(1)

HaiiguTe yram npaBHALHOTO
BOCBEMHYTOALHHKA.

2

B OKpy:KHOCTE BHHCAHBI Ipa-
BHJIBHEBIE TPEYPOJBHHUK M YeTHI-
pexyronsHuk. Ilepumerp Tpe-
YIOJBHMKA  paBeH 66 cm.
Haiigmre nDepuMeTp 4YeTHIpex-
YTONBHUKA.

(3]

HaitgnTe mnoinank IpaABHIBHO-
ro TPeyroabHHKa, €ClIH Pajgnyc
ONHUCAHHOUI OKOM0 HErO0 OKPYIK-
HOCTH PaBeH 7 cM.

Bapunaur B1
(1

CKOJMBKO CTOPOH HMeeT mpa-
BHJIBHBIA MHOTOYrOJBHHE, €CJIH
KayRAbLi ero yroa pasen 144°?

IlepuiMeTp DpPaBUABHOIO Tpe-
YTOJBHHKA, BIIMCAHHOTO B OKPYK

Bapwant A2
(1

HaiignTe yraml OpaBHJABHOTO
ABEHANUATHYIOJNbHHKA,

OKX0on0 OKPYIKHOCTH ONMCAHE
NpaBUJILHEIE TPEYTOJBHHUK M
YeTpIpeXyroasHHK. Ilepumerp

TpeyroJibENKa paBeHd 93 cm.
Haiiaure nepuMeTp 4YeTHIpex-
YI'OJBHHKA.

©

Haiiaure mioinails NpaBHABHO-
ro TpeyroJBEEHKA, €clH Pajuyc
BIOHCAHHONA B HErQ OKPYXHHOCTH
paBeH 4 cMm.

Bapwaut B2
(1

CKRONBKO CTOpPOH MMeeT IIpa-
BUABHBH MHOrOYroJbHHK, €COH
KaKALIN ero yron pasen 156°7

IlepuMeTp OpPaBHJABHOTO Ue-
THPEXYTOJLHHEKE, OIHCAHHOIQ
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HOCTB. Ha 3J§ cM MeEHBlLIE Ie-
PHUMeTpa OpPAaBHABHOIO IIECTH-
YTOJIBHHKA, ONHCAHHOTO OKOJO
oot okpy:xRHOCTH. Haitaure pa-
AUYC OKPYHCHOCTH.

(3]

JoxaxxknuTe, uro MNomagb NOpa-
BHJIBHOTO LIEeCTHYTOJNBHEKA

MOXHO BRIUNCINTE MO (PopMyJIe
S=2J3r%, rae r — papuyc
BIHCAHHOH OKPY/XHOCTH.

Bapuaur B1
(1

CronbKko CTOPOH HMeeT Ipa-
BHJIbHBIA MHOTOYTOJbHUE, €CJIK
BHEIIHHNA YyroJ MeHbIIe BHYT-
peHHero B 11 pas?

©

Hokaxxure, 4ro cTOpoHa mpa-
BUJILHOTC BOCHMHYTOJBHHE-
Ka BHYMcAdercA no GopMmyae

a, =R\}2—J§, rae B — paxu-

yC ONKCAHHON OKPYIKHOCTH.

3]

Mokaxxure, 9T0 NAOCIIAAL Ipa-
BAJABHOrIC BOCBMHYTIOJIBHHKA CO
CTOPOHOH @ BHIYHCAAETCS MO

dopmyne S =a’ (\/E + 1).

OKOJIO OKDPYXHOCTH, Ha 6 cMm
OoJnpllle DepHMeTpPa UPABHIB-
HOr0 IOeCTUYTOJNBHHUKA, BIH-
CAHHOTO B 3Ty OKPYKHOCTD.
Ha#igute paauyc OKPY:XHOCTH.

©

Hokaxcure, 4TO IJOL(aAbL Npa-
BHIABHOTQ IIeCTHYTI'OJbHHEKA
MOYKHO BBLIYHCJIHNTE N0 GopMyJie

S=3—2—§Rz, rae R — pazuye

OIMCAHHON OKPYsXHOCTH.

Bapunautr B2
L

CKOJBKO CTOPOH MMeeT Mpa-
BUJIBHEIH MHOTOYTOJNBHHEK, €CJIH
€ro BHYTPEHHHH yros OTHOCHT-
¢ K BHelOHeMy Kak 13:27

Hokakure, 4T0 CTOPOHA nNpa-
BUJIBHOTO ABEHAAUATHYTOJbBHH-
Ka BHIYHCHIAeTCA N0 GopMyne
alﬂ =R 2_'\/§ y e R — paau-
¥C ONMMHCAHHOH OKPYIKHOCTH.

3]

JokakuTe, 4TO MIOHIANh Opa-
BHJBHOIO JBEHAAUATHYTOJBHI-
Ka €O CTOPOHOIl @ BHIVYHCAHETCH

no dopmyne S = 3a’ (2 +3 )
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CA-12. ANINHA OKPYXHOCTH, NNOWAADL
KPYTA, NNOWAAb KPYroBOro CEKTOPA

Bapuwaut A1
o

IIromant KsaapaTa paBHa S.
Hatiaure:

4) ANHHY BIHCAHHON OKpYMRHO-
cTH;

6) AMURY AYTH, 3AKIIOUeHHON
MeXXAY HABYMSA COCEIHHMH TOY-
KAMH KaCaHUA;

B) mioIjaAgs 4YacTH KBajapaTa,
Jexamell BHe BIWCAHHON OK-
PVKHOCTH.

JavHA AYTH OKPYXKHOCTH Dpa-
auyca 10 cm paesHa 471 cM.
Haitaure miomaas COOTBETCTBY-
0IETO KPYTOBOTO CEeKTOpA.

(3

KareTh! npaMoyroasHoOro Tpe-
YrolbEWMKa DpaBHH 15cM mu
20 cM. Haltnqure pmuny OKpys-
HOCTH, ANAMETPOM KOTOpOH fAE-
JAeTcs BLICOTA, NMPOBEACHHAA K
THIIOTEHY3e,

Bapuwant B1
0

IInomags pABHOCTOPOHHETO Tpe-
yroasHuxa paBHa S, Haiigure:

Bapuant A2
o

IInomane KBagpaTa paBHA S.
Hattaure:

a) ANTEHY OMHCAHHOYE OKPYHO-
CTH;

6) AAMBRY JAyrd, CTATUBaeMoit
CTOPOHOIT KBagpaTa;

B) IIOINAAR YACTH OMUCAHHOTO
Kpyra, Jjeskamei! BHe KBajapa-
Ta.

IInomanes KPYroBOro CeKTOpa
OKPY}KHOCTH paguyca 6 cM pas-
Ha 97 cm?. Hailignre nauny co-
OTEeTCTBYIOImMeld xyru.

©

KareTsl NpPAMOYTOJbLHOrO Tpe-
yroneHuka paeAEel 12cm H
16 cM. Haiigure anuey oXpyX®-
HOCTH, AMAMETPOM KOTOpOo#l sB-
AAeTCA MeAHAHA, NMPOBeAEHHAN
K THNIOTeRYy3e,

Bapuanwr b2
o

Hnoass paABHOCTOPOHHErO TPE-
yroiapHuKa pasHa S. Haiigure:
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a) QIHHY BIHCAHHOI OKpYXKHO-
CTH;

6) AMMEY AYrH, 3aKJIHNYeHHON
MCHAY ABYMA COCEAHHMH TOU-
KaMH KAaCAHHA,

B} INOINALEL YACTH TPEYIOJBHH-
Ka, Jexaueil BHe BOUCAHHOM
OKPYHHOCTH.

¥YTros npH OCHOBAHWH paBHOOCH-
PEHHOI'O TPEYroALHUKA paBeH
80°, a Ha npopefeHHOH# K OCHO-
BAHUIO BBICOTEe MinHoO# 18 eMm
KaK HA AUaMeTpe HOCTpoeHa
OKpY:KHOCTL. Hailiaute anuny

AYrY OKPYIKHOCTH, 3AKJIOYeH-
Holi BHYTPH TPeyTONLHHUKA.

Haomaae Kpyrosoro cekTopa
paBHa 47 cM2%, 8 paguyC OKDYK-
HOCTH — 4 ¢cm, Haligure gauny
XOpAK, CTArdBalONeH AYTY 9T0-
T'o CeKTopA,

Bapuaunt B1
(1

ITrommans NPaBUNBLHOTO BOCHMH-
VIOJABHUKA DABHA S.

Haitaure:

4) ATHHY OonucaHHON OKpYMHO-
CTH;

0) AnuHY AYrH, CTArnBaeMofi
CTOPOHOH MHOTOYTOJBHHKA;

a) INUHY omncanHOf ORpYKHO-
CTH;

6) ANuHY AYrH, CTATHBAEMOI
CTOPOHO#H TpPeyroNbHHKA;

B) ILIOWa/b HaCcTH OMHUCAHHOrO
Kpyra, JemxKalieili sHe TPeyroib-
HHKA.

©

Ha sbicOTE paBHOCTOPOHHE-
rc TPeyroAbHHKA €O CTOPOHOMH
48 cm xak Ha AHaMeTpe no-
CTpOeHa OKPYKHOCTh. HalianaTe
ANMUHY  OyTH OKPYHHOCTH,
pacnosnoKeHHOH BHe TpPeyroib-
HHKA.

Xopaa aanao# 82 oM craruse-
eT Iyry, N'pagyCcHAA MEpA KOTO-
poi#t pasHa 30°. Haiigure nyo-
magk KPyroporc cexTopa, coor-
BeTCTBYIOHIEro 3Toii ayre.

Bapuanr B2
1

Ilnomaner NPABHJABHOIO fABEHA-
AIATHYTOJLHHKA paBHA S.
Haiigure:

8) INHHY ONUCAHHOU OKDYXHO-
CTH;

) ANMHY AYru, CTATHBACMO
CTOPOHOH MEOTOYTONBHHEKA;
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B) Miomajib 4acTH ONMHCAHHOTO
Kpyra, Jexaiieili BHe MHOTO-
YTOJBHHEA.

B npaAMOyrolbHOM TpPEyroaL-

HUKe ¢ IHIOTeHY30H 4J§ CM U
octpeiM yrioM 30° Ha GoablneMm
KATETe KaK HA AHaAMEeTpe IMOCT-
poen kpyr. Hajiaure naomans
YACTH KPyra, OTCeKaeMoil rumo-
TeHy30#l U pacnmoiosKeHHOH BHe
TPEYroJbLHHKA.

©

IInomwant KpPYyroBoro CeKTopa
paBna 6n cM?, a JMHA AyrH —
2n cm. Hajliaure anupy oxkpys-
HOCTH, BOMCAHHOII B 2TOT CeK-
TOD.

B) II0maAs 4acTH OTHUCAHHOTO
Kpyra, Jjexamieii BHe MHOTrO-
YTOJBHHKA,

B npaMoyroisHOM TpPeyroJkb-

HHKE ¢ THNOTeHy30M 4J§ cM U
ocTpriM yraom 3(0° Ha MeHbIIeM
KaTeTe KaK Ha AHaMeTpe MOCT-
poeH Kpyr. Hadiaure niaomans
YaCcTH KpYyra, DPACHOJIOKEHHOU
BHYTPH TPeyroAbHHKA.

©

Paguyc OKPY)XHOCTH, BIIHCAH-
HOil B KpyroBoii ceKkTop, B 3 pasa
MEHbIIe pARHYCA  CEKTOpa.
Haitgure aiuHy OKPYI)KHOCTH,
BIIHCAHHOU B CEKTOP, €CIH IJI0-
IDaAEL CEeKTopa paBHa 24m em?,

KA-3. ANTIUHA OKPYXHOCTH
U NNoWAAb KPYTA

BapuaHr A1
(1)

Buemrauit yron opaBMaBHO-
ro MHOTOYroJbHHKA Ha 15(°
MeHbIIe €ro BHYTPeHHEro yria.
Haiiaute nepumerp aToro MHo-
TOYTOILHUKA, €CJIH €ro CTOPoHA
paBHa 6 cM.

Bapuwauntr A2
0

Buemnani#ft yron npaBHIBHO-
ro MHOTOYroJbHMKA B 4 pasa
MeHbIle €0 BHYTPEHHero yria.
HaliguTe mepuMerp aToro MHO-
royroJibHHKAa, €CJAH er0 CTOPOHAa
paBHa 6 cM,
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(2]

JIHHS OKPYHHOCTH, ONHCAHHOM
OKOJIO TNPABUJILHOTO TPeyroJib-
HuKa, pasHa 16n cm. Hailtgure
IaoWalp Kpyra, BOINCAHHOTO B
TpeyroJbHAK.

©

IlenTpanbHBId YTON OKPYXHOC-
T anuaoi 30m cM paBen 84°.
Hafigure:

a) ATHHY JOYrH, Ha KOTOpyI
ONMHPpAeTCHd 3TOT YroJ;

$) oaoImagL CEeKTOpa, OTpaHH-
YeHHOTO 3TOH AYroi,

Bapvwaur B1
(1

CyMMa BHeIIHUX YTJIOB IPABHNIE-
HOTO MHOMOYTOJILHHKA B 3,5 pasa
MeHBIIe CYMMBL €10 BHYTPEHHHX
yraoB. Haiiqure cropony npa-
BHJIBHOTO MHOTOYTOJIBHHKA, €CJIH
ero mepHMeTp paBeH 144 cM.

2

CymMMa anuH BOHCAHHOM W
onmucanHolt OKpyxHOCTEH npa-
BAJIBHOTO TPEYTOJLHMKA DaBHA
7J3ncM. Hafizure nepumerp
TpPeyrofbHHKA,

JinuHa meHbmMei AYrH, CTArHBA-
eMoif xoppoit, pasaa 30t cm, &
yroa, o6pa2oBaHHBIA 2TOH XOp-

Inomaas Kpyra, BIWCAHHOTO
B NPaBHABHHI TpeyrojibHAK,
paBHa 16r cm?. Haiiaure pauny
OKPYKHOCTH, OMNCAHHON OKOMNO
TpeyroJbHHUKA.

BnucaHHBH yron oOKpYMXHOC-
™ anuHoit 367 cM paBenm 35°.
Hatinure:

a) AIMHY AYrH, HA KOTOPYIO
ONHApAETCH ITOT YTOM;

0) noujagbs CeKTopa, OrpaHH-
YeHHOT'Q 3TOM AYroi,

Bapwanur b2
(1

CyMMa BHYTpEHHHX YIJAOB Opa-
BMJIBHOT'0 MHOPOYTOJLHHMKA HA
T720° GosbIme CyMMB] €10 BHELTHHX
yrnoe. Hadiaure cropoHY nOpa-
BUWJILHOTO MHOTOYTOJLHUKA, €CIH
€ro mepuMeTp pabeH 144 cM.

(2]

PasHoCTh AJMIHH ONHMCAHHON I
BOHCAHHOHE OKpyXHOcTell Opa
BHJIHOTO TPEYroJILHHKA PABHA
2J3ncu. Haitaure OJI0IAgb
TpeYroJIbHUKA.

¥ron MesAy ABYMA paguyca-
MU B 4 pasa Honblue, 9eM YToJa
MexAY XOpHOH, cTAruBaromeit
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AOU B pAgBYCOM, INPOBEIEHHEIM
yepea ee KOHeN, paBeH 15°,
HatigaTe naomags cexTopa, Or-
paHHMYEHHOrO STOM JAyroii,

Bapuant B1
0

CyMMa deThIpeX BHYTpPEHHUX
U IIecTH BHeNIHUX YIJIOB hpa-
BHJABHOI' O MHOOYTOJBHHKA paB-
Ha T768°. Hailiaure KOJMYECTBO
CTOPOH HTOr0 MHOTOYTOJLHHKA.

©

JIIUHA OKPY;XHOCTH, ONMHCAHHON
OKOJI0  NPABHALHOO  MHOLO-

yTONbHMKA, B g,ﬁ pas Gosbme

AJTUHBI OKPYAHOCTH, BIIHCAHHON
B 3TOT MHOTOYTrONbHHK. Halinpre
II0I0AaAEL MHOTOYTOJILHUKA, €CJIN
ero mepuMeTp paBeH 12 cu.

Paguyc OKpYKHOCTH paBeH
2 cM., Vroa Mexay paguycoMm
U XOpAOH, NpOBeleHHLIMU H3
oaHoll Touku, HA 46° MeHbIIe,
yeM yroJi MemJy 3THM e DajH-
YCOM ¥ TepHeHIUKYIAPOM, [po-
BeAEHHLIM M3 LEeHTPa OKDYK-
HOCTM K aToi xopge. Hailizurte
TWIOHaZL (PUTYDEI, OTPAHHUEH-
Hoil ZaHHOHU XOpAOH U MeHBIUEH
N3 CTATHBAEMEIX €10 AVT.

KOHIH 3THX pajuyCcoB, X OJHHM
n3 paamycos. Hailinure aauay
MeHbIIeH Hu3 YT, CTATNBaeMBIX
AAHHOH xopjaoil, ecan miomazb
CeKTOpa, OTPAHNYEHHOrO MEHb-
mredt myroii, pasHa 481 cM2,

Bapuwaunr B2
[ 1

CymMMa ABYX BHYTDEHHMX M
CeMM BHENIHHX YIJIOB OpPAPHJb-
HOrO MHOTOYIOJbHHAKA pABHA
435°, Haiiaure KOJHIECTBO CTO-
POE 3TOro MHOIOYTOJABHHKA,

2

IInomaas BOHCAHHOrG B TIpA-
BHABHHI MHOTOYIOJBHHUK KpY-
ra B 4 paza MeHbIIe OAOCHIAAHN
KPYyTa, OMHCAHHOTO OKOJO MHO-
royronsHuKa. HaliauTe nepn-
MeTp MHOTOYTONLHHKA, €eCAH
ero mIOmAAb paBHa 4./3 cM2.

Pagnyc OKPYKHOCTH pabBeH
2 cM. B TpeyronbHUKE, CTOPO-
HAMH KOTOPOTO ABJAIOTCA ABA
pagmyca H XOpAa, VIRl OTHO-
caTcd Kax 3:2:3. Halinure nio-
mwagp QUrypel, OrpaHHUYeHHOM
aroit xopaoit u Gonpmeit ua cra-
THBaeMbLIX eI0 IVT.
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CA-13. NOHATUE ABUXEHUA

Bapuwant At
[ 1)

Hauei Toukn A(1; 4) u B(-3; —4).
IlocTpotite urypy, cumMMer-
puuHylo orpe3ky AB orHOCH-
TeNBpHO:

a) ocu Ox;

6) Touxkn C(-1; 0).

CKOJIBKO OCell CUMMEeTPHH HMe-
€T PaBHOCTOPCOHHMIl Tpeyrojk-
Huk? OTBeT NOATBepAMTE dep-
TEOM,

©

HokaxHTe, UTO Nput NEeRTpanb-
HO CHMMeTPHMH ILIOCKOCTH OTHO-
CHTENLHO CePeIMHEI OTPesKa 3TOT
0Tpe30K oToOpasKaeTcs Ha ceba.

Bapuwanr b1
1

dan  npaMoyroasHMK ABCD.
IToctpoitTe Gurypy, Ha KoOTO-
pyio oTcbpaxaercs 3TOT OPAMO-
VIrOJBHHK

a) opM UNeHTPAABHON CHMMeT-
PHH C IIEHTPOM B TOuKe A;

Bapuwant A2
| 1

Jane! Touxu A(4; 4) u B(-6; -1).
IlocTpoiiTe d¢urypy, cummer-
PHUYEYI0 OTpesky AB oTHOCH-
TeJABLHO:

a) ocu Oy;

6) Toarn C(0; 2).

2

CrONBKO OCell caMMeTPpHM uMe-
eT KpaspaTr? OTBeT ODOATEBEpPAMTE
YEePTEeHOM,

o

Jlorassure, YTO npu ocesoli cum-
METDHH OTPe30K, IepoeHIHKy-
JAPHEIA K ot B genanmiica e
nonoaam, orobpaseaerca Ha cebs.

Bapuwant b2
(1)

Jlaa npsmoyroseHurx ABCD.
IocrTpoiite durypy, HA KOTO-
PVIi¢ OTOGPAKALTCH HTOT NPAMO-
YIOJIBHUK]

a) npM IIeHTPAJLHOH CHMMeT-
puu ¢ IeHTpOM B TouKe C;
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0) Ipy 0OceBOH CHMMeETPHH C
oceio BD.

2]

CROMEKO Ocell CUMMeTpHH HMe-
eT poM0, He SBAAWINHANCA KBAJ-
paroM? OTBeT NPOMIIOCTPH-
pYHATE 9ePTEIKOM.

L3

HJokaxure, 4TO0 NpN IBHKEHUN
NepHeEAUKYAAPHEE  NpPAMEe
orofpaxaorcs HA NepHeHAHKY-
JNAPHEIE NPAMELE,

Bapuwaunt B1
0

Jana OKPYNHOCT: ¢ ILEHTPOM
B Touke O m auaMmerpom AB,
Tocrpoltite ¢urypy, Ha KoTO-
pyio orofpamaercs JAHHAS OK-
PYHOCTH:

4) IOpH UWeHTPAARHON CHMMeT-
PHH C HEeHTPOM B TOUKe M, ecan
M — cepennna AG;

6) opu oceBoil CHMMeTPHH ¢ OCBIO
CD, rae CD — xopaa oKpysHoC-

™, CD L AB, CD =-%AB.

2]

JanE pABEOCTOPDORHHI Tpeyroasb-
BEak ABC. Tlocrpoiite urypy,
HA KOTOPYI0 OH orolpaxiaercsa
OPH CHMMETPHH OTHOCHTENLHO

6) npu  oceBoit cUMMeTpHH ¢
ocklo AB.

(2

Croabko oceli CAMMETDHE HMe-
eT NpAMOYIOJbHHK, He ARJIA0-

muiica keagpatoM? OTeer npo-
HILTIOCTPUPYHTE 9epPTexoM.

JoxaxkuTte, 4YTO IPH OBUKEHNH
nepecexaniueca NpaMBle OTO-
OpasKalOTCA Ha [NepeceKalmue-
cA mpAMEIE.

Bapuwant B2
o

Jasa OKPYXHOCTE ¢ NEHTPOM
B Touke O ®H auamerpoM AB,.
Ilocrpofite ¢urypy, Ha KOTO-
pyio orobpancaercd AaKHAA OK-
PYXHOCTbD!

a) NpM LeHTPAaAbHOH cHMMer-
PHHA ¢ HEeHTPOM B TouKke M, ecan
AM:MB = 8:1;

0) npu oceBoft cHMMETDPHM C 0ChIO
CD, rae CD — xopaa oKpyRHOC-

u, CD L AB, cn=%.

Ja# pABHOCTOPOHHNU#E TPEYTOAL-
Hux ABC. Iocrpoiire durypy,
HA KOTOpPyW OH orobpaikaercad

IpE CHMMETPHH OTHOCHTENALHO
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npamoii BC. MoxHo au noay-
4YUTh TY e GUrypy ¢ nomo-
B0 DeHTPaJAbHON cuMMeTpun?
Ecxn aa, yRaxuTe LEeHTD CAM-
MeTPHH.

Hcemonraya mnoOHATHE ABHKe-
HHUS, OOKAMXKUTE, YTO ABa poMba
paBHLL, €ClH CTOPOHA H OCTPHIM
yroa oaHorce pomba COOTBETCT-
BeHHO DABHEI CTOPOHE H OCTPO-
MYy YIJIY BTOPOTO pomba,

Touxtt B. Mo)xHO JH MOAyYHTH
Ty e QUrypy ¢ noMomsic oce-
Boii cumMeTpun? EciH aa, yKa-
SKHTE OCh CUMMETPHH.

Hcnoap3ys HOOHATHE HBHMNKE-
HKA, JOKAXKUTE, YTO XBa pomba
PABHEL, €CJIN AUATOHANHE OAHOrO
pomba paBHEI AHATOHAJIAM BTO-
poro pomGa.

CA-14. MNAPANNENbHbLIA NEPEHOC
U NOBOPOT

Bapwaut A1

L

Han xeBagpar ABCD, O — Tou-
Ka DOepeceueHMs auarosaireil.
HocrtpoiiTre ¢urypy, KoTopas
OOJIYYaeTCA NPH MNapalsIeTbHOM
nepeHoce 3TOr0 KBaApaTa Ha

sexTop AO.

Jana OXpYAHOCTE ¢ IEHTPOM B
Touke O. IlocrpoiiTe aAuamerTp
A B,, KOTOPHI/ MOJNYYAETCHA IPU
nosopore auaMerpa AB BOKpyT
ToukH O Ha yron 135° no uaco-
BOH CTpeake.

Bapwaut A2
(1)

Hau keaapat ABCD, O — rou-
Ka TIepecedYeHHA AHaroHaneil.
IlocTpoiire ¢urypy, HoTOpas
NMOAYYAETCA MPH NMapANLIeIbHOM
TMepeHOCE JTOTC KBAApaTa Ha

BexTop OC.

2

JaBa OKPYKHOCTE ¢ LEHTPOM
B Touke 0. IlocrpoiiTe Xopay
C,D,, xoropad noxyuaerca u3s
xopas CD npu moBopore BOK-
pyr Touk: O Ha yroa 120° mpo-
THE 9aCOBOH CTPEJKH.
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B paBHOCTOPOHHEM TPEYTONBHUKE
ABC rouxkn M, N u K — cepeau-
HEl ¢TopoH AB, BC u AC coor-
BercTBeHHO. JIoKaykuTe, 4TO NpH
TIOBOPOTE BOKPYT IIEHTpA Tpey-
roasuuxka Ha 120° mo uacopoit
CTpeNIKe cpefHasa Juuus MN ne-
peiiner B cpeaniow aunuo NX.

Bapuwaunt B1
0

Han mnapamrenorpamm ABCD,
HaBecTHO, YTO OpH Napalieib-
HOM IIepeHOCe TOYKa A mepelna
B Touky B. B Raryio ToOuky npm
TAKOM IIEPeHOCe NEPeXOIHT TOY-
ka D? Oter ofnacuure.

2]

Han xepaapat ABCD. IlocTpoiite
duUrypy, B KOTOPYVIO OH Iepexo-
AUT npu nosoporte Ha 90° oo uya-
coBofi cTpeJike BOKPYr Touku C,

Hcnonssyda napalnenbHu me-
peHoOC, DOCTpOiiTe Tpanenuo Mo
OCHOBAHMAM ¥ YrjaM NpH OA-
HOM H3 OCHOBaHMH.

Bapuaunr B1
0

Jdan yron H Touka A BHYTDH
Hero. Halizure Ha croponax

B paBHOCTODOHHEM TpPEYIOJdh-
ke ABC roukm M, Nu K —
cepeaAuHH CcTOpoH AB, BC n AC
COOTBETCTBEHHO. Joxaxure,
YTO OpH MOBOPOTE BORPYr IEH-
Tpa TpeyroasEUKa Ha 120° opo-
THB YACOBOH CTPEIKH OTPe3OK
AK nepeiiger B oTpeaok BM,

Bapwaunr B2
0

Han mnapaanenorpamm ABCD,
H3BecTHO, YTO NPH NAPALIENE-
HOM TlepeHoce Touka B mepemaa
B TOUKY C. B KaKy0 TOUKY IIpH
TAKOM OepeHOCe DePeXOoaUT TO4-
Ka A? Orser ofbacHATE.

2]

Jax keagpatr ABCD, Iloctpolire
QUrypy, B KOTOPYIO OH NNepexonur
npn mosopore Ha 90° mpotue 4a-
COBOY CTPEJIKU BOKPYT TOUKM A.

Henonpdya napannenbHEN De-
peHoc, nocrpotiTe Tpamenuio no
OCHOBAHHAM H AMANOHANAM,

BapuanTt B2
0

Jdan yron U TouKa A BHYTpH
CMeKHOro ¢ Hum yria. Haligure
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yrJa Takue fABe TOYKM, UTOOEI
OPH NApPaAIeIBHOM IIePEeHoce
BeplIHHa oToOpaXkanack HA OAHY
H3 HHX, H OIPDH aTOM Apyraa To4-
Ka orobpamanack Ha TOYKY A,

©

Han kpagpat ABCD, Tloctpoiite
¢urypy, B KOTOpYio OH Iepexo-
AHUT IpH NoeopoTre Ha H° mo ua-
cOBOl CTpeJiKe BOKDYT cepeaH-
HBI ¢TOPOHE BC.

Henonbaya mapanjenbHBi mne-
peHOC, HOCTpoiiTe YeTHIpeXx-
YMOABHHK TI0 BJIHMHAM BCEX ero
CTODPOH U YTy MEXAY NpOoJo-
JKEHHAMU ABYX HeCMeXHEIX
CTODOH,

HA CTOPOHAX AAHHOTO yrja Ta-
KHe IBe TOYKH, UTOoOH OpH na-
PAAJIeIBHOM IePeHOCe TOYKA A
orofpaskanack Ha OEHY U3 HUX,
A BepllIMHA yria — Ha JAPyTYIO.

Nax xsaapar ABCD. IToctpoiite
durypy, B KOTOPYIO OH Oepexo-
BUT npH DoBopoTe Ha 90° mpo-
THB YacoBO#l CTPeAKH BOKDYT
cepeANHBI CTOPOHE] AD.

Hcenonesya napaanenpHBId De-
peHoc, TOCTpOiiTe UYeTHpex-
YTOABHUK [0 AJUHAM BCEX ero
CTOPOH H PA3HOCTH YIVIOB NIPH
OAHOIt 13 CTOPOH.

KA-4. ABUXEHUE

Bapuanr A1
0o

Jasbl TOUER
A(-2; -1), B(1; 2), C(2; 0).

Bapuaunt A2

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

HocTpoiiTe Ha YeTHIPEX PAINNIHEIX TEP-

TeXKax:

a) orpe3ok A B,, chMMeTpHUHELl
oTpesky AB orrocETeNBERO TOUEH C}
6) orpesox A,C,, cHMMeTpEURELl
oTpesry AC orEOCHTEMLHO OcH AB;
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B) oTpe3ok A, B, KoTopuiit noayuaerca
TIPH NapajljleabHOM IIepeHoce OTPe3Ka
AB na BexTop AC;

r) orpeaok A ,C,, KOTOPHIH noayvaercs
NpH noBopore orpeaxa AC Borpyr
Touky B sa 90° nporus wacorol CTpenKu.
Yxampre KOOPAHHATH TOUeK A , B, A,
Cz’ Ay, By, Av Ce

(2

KakruM YCIOBMAM JOMAHBI
YIOBIETBOPATH

AB& KBajpaTa, i IBA PABHOCTOPOHHHX TPEYroab-

HUKA,

qTo0Bl OMNH H3 HHX MOXHO OBIIO
NOAYYHTH M3 APYrord NPH MOMOIIH IAa-
paLiensnoro nepenoca?

©

JlorasxnuTe, YTO NMPH NMOBOPOTE

MNPABIIBHOTO TPEYTOJLHMUKA BO- KBaJApaTa BOKPYr TOYKH Depe-
Kpyr ero meaTpa Ha 240° Tpey- cedernnda ero auaronarelf na 270°
roJILEHME oTodpasxacres Ha cedd. KBagpar orobpaskaerca Ha cebs.

BapuaHTt B1 BapunanTt B2

L

JIaHK TOUKH

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

IocTpoiiTe BEA YeTHIpEX pA3NHMIHLIX dep-
TexRaX:

a) Tpeyroasuux A B C., chMMeTpWIHBI]
TPEeyroAsHHKY ABC OTHOCHTEILHO TOMKH
D(1; -1)



196 TEOMETPHA (no Amanacany)

6) Tpeyronsnnk A,B,C,, caMmerpruBLli
TpeyronsHury ABC otHOCHTENBHO GHC-
CeXTPHCH NepPBOro H TPEThero Koopan-
HATHHIX YTAOB;

B) Tpeyroabauk A B.C,, woropsiit moay-
YaeTcA NPH NapailelsHOM mepeHoce Tphe-

yroasnuxa ABC Ha BeKTOp -%ﬁ;

r) Tpeyroasunx A B,C , koTopii moay-
4aeTcH NPH NOBOPOTe Tpeyroasnka ABC
Ha 80° no uacopoii cTpeaKe BOKPYr OCHO-
Bamua Bhicot BH,

YRaEHTe KOOPIHHATH NOJYUYeHHBIX TOUCK,

MoxHO IH BHIOJHHTD TAKOH NAPANIeTH-
HEIH mepPenoc, NPpH KOTOPOM MpAMAR

1
y=§x oTo0paXkaercss Ha mps- y=—%x orobpazkaerca HA TIps-
Myio X -2y +4 =07 Orper o6b- Mylo X+3y-12=0? Orser
ACHHTE. obACHHTE.

3

JokaxuTe, IT0 NPH MOBOPOTE BOKPYT

CBOETr) HeHTpa
Ha 80° DpaBMABHBIA JeBATH- Ha 75° npaBMABHHINA JBAXALATH-
YTOARHHE orTofpaxaeTca Ha YeTLIPeXYTOABHMK oTOfpaAMaeT-
ceba. ca Ha cels.
Bapuant B1 : Bapumaunt B2

Jannl TOUKH

A(-3; 4), B(5; -2), C(-3; -2). A(-3; —4), B(5; 2), C(-3; 2).
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IMocTpoiiTe HA YeTHIpex Pa3NEIHEIX qep-
TeRMaX:

a) Tpeyroaseuk A B C,, caMmMerpHInbii
TpeyroasHuxy ABC OTHOCHTEIBHO HeHTPa
BNHCARHONK B TpeyroasHHK ABC oxpy=x-
HOCTH;

6) TpeyroasEuk A,B,C,, cumMerpuBELIi
TPEYTOALHUKY ABC OTHOCHTEJIBHO OCH,
cogepxameit CHCCeRTPHCY

yraa ACB;

B) Tpeyroasark A B,C,, woropuil moxay-
UAeTCH NPH NAPAJLIESBHOM Nepenoce Tpe-
yroasauka ABC ma nem‘opﬁ+ CT&;

r) Tpeyroasnnx A B,C,, xoToprii nomy-
Yaercda NpH NOBOpPOTe Tpeyroabuuka ABC
HA 270° mo uacoBoii cTpesKe BOKPYT TOI-
KH NePeceveHns NPAMBIX
x-1=0ny+1=0.

YRamnTe KOOPAMHATH NOJYISHHEIX TOYEK.

2]

MoxHO ATH BHIIIOJHHTH TAKOH NAPAJIIENL-
HBIH HePeHOC, IIPH KOTOPOM OKPYARHOCTL

2 + y* =17 orobpamaerca Ha
OKPYXHOCTb X2 — 2x + 4y +
+2-12=07

Oreer ofbacauTE.

Orpeaku AB u CD pabHu.
JoramuTe, 4T0O MOMHO BLEIION-
HHATH TAROHU MOBOPOT, NPH KOTO-
pom AB u CD cosmecTaTca.

x? + y* = 27 orofpaxkaeTca Ha
OKDYXHOCTL ¥ + 6x + x* —
-2y-17=0?

Orser ofbacHuTe.

o

IIpu HekoropoM mosopoTe TOY-
Ka 4 oTobpaxaerca Ha TOUKY B,
a Touka C — Ha Touxy D. Ilpm
KAKOM 3HAYEHMH YIVIA [I0BOPOTA
Tourkm A, B, C, D nexar ua oa-
HolM npamoit? Oreer ofocuyiiTe.
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TEOMETPHA (no Amanacsny)

KA-5. FTOQJOBAA KOHTPONBbHAA
PABOTA

Bapuwant A1
L

JlBe CTOPOHH TpPEYroJbLHHUKA
paBEEl 9cM u 56 cM, a yroxa
mexay Hume — 120°. Haidiaare
NePpUMETP U IIOIAAE TPEYIOJh-
HUKA.

Tlhomans KBajpara, OMHCAHHO-
Irc OKOJIO OKPY;RHOCTH, paBHA
16 cM2. HaiiauTre maomans mpa-
BUJBHOT'C TPeyroJbHUKA, BIH-
CAHHOTO B ATy 3Ke OKPYKHOCTD.

(3]

B Tpeyroanunxe ABC

AB =17 cm, AC = 15 cM,
BC = 8 cm.

Haitonre:

Bapuaunt A2
1)

JIse CTOPOHHM TPEYroJbHHKA
paBHn 13 cM u 48 cM, & yron
Mexkay HumMu — 60°, Haiizure
OepEMeTp U ILI0oINAJL Tpe-
YTOIBLHHKA.

(2

Ilnomaas KBaApATA, BIHCAHHO-
ro B OKPYAHOCTE, paBHa 16 cM?,
HaiinpTe nmaomaas OpapuibLHO-
TO TpeyroJbHHUKA, OMHCAHHOTO
OKOJO ITOM e OKPYIHOCTH.

AB = 25 cm, AC = 24 cm,
BC = T cm,

a)AB-AC, BA -BC,CA-CB;
6) ANy OKPYKHOCTH, OIIHCAHHON OKO0JIO0

TPeyroJLHHKa;}

B) MI0OmALE KPYTra, BIEHCAHHOTO B TPey-

TOJBLHHEK.

Bapumanur B1
0

JIBe CTOpDOHBI TpeyroJbHHKA
paBEBl 9 cm u 21 cM, a yroa,

BapuanTt B2
L

JIlse CTOpPOHBI TPeYTOJBLHHUKA
paBun 33 eM H 37 ¢M, a yroda,




JAsaxennan
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OPOTHBOJCKAINNY Gonboreit u3
Hux, — 60°, Haltqaure nepumerp
M IWJIOIIAAb TPEYTOJLHHKA.

CymMMa nnomagaelfi OpaBHABHO-
ro YeTHPeXyroJbHHKa, ONu-
CAHHOTO OKOJIO OKDYYKHOCTH,
H NPaBHJIBHOTO TPeyroJbHHuKa,
BIOBCAHHOTO B 3TY OKPY)KHOCTB,

paBHA (64 + 12J§) cM. Hatinure
JJIHHY OKPYXHOCTH,

B Tpeyroasanxe ABC

AB = BC = 20 cm, AC = 24 cM.
Hajpaure:

—— r— — —

npoTupofiexxkamuit Gonnmeit
u3 HuXx, — 120°, Haltiaure ne-
PHMeTP M NJAOWAADb TPEYroJk-
HUKA.

2

PaszHocTs mnomaneli npasuib-
HOT'O TPeYroJbHHKA, OTIHCAHHO-
T'0 OKOJIO OKPYMHOCTH, H KBAA-
PaTa, BINCAHHOTO B 3TY OKPYX-
HOCTBH, PaBHA (48J§ —32) cM,

HatfiauTe naoniaae Kpyra, orpa-
HHYEHHOTO 3TOH OKPYIKHOCTBIO.

AB = BC =15 cm, AC = 24 cm,

— —

a) AB-AC, BA-BC,CA-CB;
6) AnMBy OKPYXHOCTH, OMHCAHHON

OKOJI0 TPEYTOJBHHKS;

B) ILAOMANS KPYTa, BOIHCAHHOTO

B TPEYTOAMHEK,

Bapuwant B1
1)

OpHa H3 CTOPOH TPeyroJabHH-
ka Ha 11 cM Goapme Apyroii,
YroJl MeXAY HUMH paBeH 120°,
a TpeThfi CTOPOHA paBHa 19 cm.
Hajiaure mepuMeTp M naomans
TPeyTrONbHHKA,

Bapwauntr B2
1)

Oana U3 CTOPOH TPEYrOJbHH-
Ka B 4,2 pasa Goapme apyroif,
Yyroa Me:XAY HUMH paBeH 60°,
a TpeTha CcTOpoHA paBHa 19 cm.
HaliznTe nepuMeTp H NI0MAKE
TPEYTOJILHHKA,
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FEOMETPHA (no Amanacany)

PasHOCT: CTOPOH NPABUIBL-
HBIX TPEYrOJbHMKA M UeThl-
pPexXyroJibHuKa, BIOMCAHHEIX B
OZHY OKPYIKHOCTB, paBHa 2 cM.
HaiinuTe mepnMeTp OpPaABHABHO-
ro OICCTHYIOJBHHUKA, OMHCAHHO-
TO OKOJIO 3TOH OKDYIXHOCTH.

CyMMa CTOPOH NOPABHALHEIX
TPeYTONIBHAUKA H LIEeCTHYTOJb-
HHKA, OMKCAHHEIX OKOJAO OF-
HO#i OKpYXHOCTH, paBHa 8 cM.
Hajiaure mepuMeTp KBaAparTa,
BIIMCAHHOI'O B 3TY OKPYYKHOCTb,

B rpanenmo ABCD M0X&HO EIHCATh OK-
pyiBEOCTE. H3BeCcTHO, 9TO

AB=CD= 5cm, AD=8 cMm.
Haiignre;

AB=CD=15cM, AD = 9 em.

a) (ATC—ITC)-E, (D_A+ﬁ)')-ﬁ;
0) aauny ORPYRHOCTH, BIIHCAHHOI

B TPAmenuio;

B) NAOIIANL RPYra, oHHCAHHOTO OKOXO

TPanemun.



OTBeThI
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OTBETH

OTBeTHI K KOHTPOALHKM paboTaM mo anrebpe

A1 A2
1a) (x - 13)x - 2) (x+2)x+11)
16) y-1)4py+7) ¥ -1)@By+3)
v Ay
j -1 1 \ ol 1 / -
- e | x -1 x
2
L3 -3
/] -4 -4

y>0 apu x € (~oo; —3) s (1; +0),

y>0 npu x e (—o0; 1) (3; +0);

2a) y<0Q npm xe(-3; 1) y<0 mpu xe{-1; 3)
26) (=6; 21); (11; 140) (=5; 32); (10; 77)
3 y+7 y+7
y+2 y+6
4 x=1,y.,,=0 x=-3,y_,=0
B1 52
1a) —{x— I¥x - 5) —(x+3Wx-1)
16) 0,5(x — 24 x - 4) %(x «-3)(x-6)
vh
AY
4 9
3
2
-1 f-
7] 1 3 -5 10 x
l \ I _o 1\_-'
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BospacTaeT HA IPOMESKYTHE BoapacTaeT Ha ITPOMEIKYTKE
2a) (~o0; 1], yOriBaer Ha {~o0; —2], yOriBaeT Ha
npoMeayTke [1; +oo) TPOMEsKYTKe [—2; +oo)

26) (~0,5; 1,75); (2; 3) -0,5; 6,75% (2 -7)

3 3x-1 2x-1

2x+1 4x+1
4 10 A
B1 B2

1a) a-b 2a+b

16) 2a +b a-b

v
3
2
1
~1 B o x
N2/ _, 1 2 3

2a) BoapacraeT HA NpPOMERYTKAX - i?;aﬂnif[}ﬁ 2);

26) [-2; O]; [2; +o0), yOBIBACT Ha 3: f:o)’ yﬁw H; HL,)O-
HPOMG’KYTR&K (—0‘.); _2]; [0; 2] Memmax {—CD; 1]; [2; 3]

3 Y= 4x y= 3x

4 2 -2

5 a<0,6>0,¢>0,D>0 a>0,b>0,¢>0, D<0

A1 A2 B1

1a) (=2; 4) (=6; 2) (=03 —4) (53 +oo)
16) | (-0; 1]V [1,5; ) (—oo; %] U [134e0) [-5; 2]

18) =1 1) (0 =3) (35 +o0) | (—o0; 3] V[0 +0)
2a) | (03 ~3)w(B; +o0) (=5; 3) (o0 —1) (13 5)
26) (=2; 6) (03 ~8)w(1; +o0) | [-9; O] [9; +o)
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A1 A2 B1
3 (0; 0) (0; +x) [-2; -1)u(6 1)
4 [-4; 5] (-6; 5) (=03 —2]V(2; 3]
5 Bo;:::;ﬁ ;ni,mno Boseme 3 cMm Or 6 cm a0 8 cM
K-2 B2 B1 B2
1a) (-3; 8) (—0; 1)U (1,55 +oo) ,_”;_%] v [0;%
16) |(-o0; —8]V[3; +o0) [-9; 9] \ [-15; 15]) :
1B) |(—0; —2] U [0; +0)| (003 1)U [B; +w0) (—w;O] U[%;ho\
2a) | (—o0; -4)uw(1; 3) (—o0; —0,5] w {3} (-2} V[-0,5; +°°;
26) | [-8; 0] [8; +x) 1 0V ©0: 3) 1; OU(0; 4)
3 | (-2; 0)U(2; 3] (-3: 21V [1; 4] [—4: -11V][2; 3)
4 | (o0 -3]u(=2; 2] [-3; 3] [-3; 3]
5 |Or6ceMmpo9cem|He menbme 8 kM/u| He Gonsimme 5 kM/u
F A1 A2 B1 B2 B1 B2
la) +2 +1 10,5 :t-;— t1;-3 | -2;1; 4
16) 0; 4 0; +5 -%; 0;:1|0;1;1,5| -1; £2 -1
1;2); |15 B
2 1; 5% (7; 4); ¢ 4 li ((5 2;;);\ 4-2) (4; 2)
(%3 [(-11;-2) [_;'“] FrLEETY 24 (—4; -2)
9 3 J{11 11 €24
3 56cu a 4 o 34 cMm 48 cM? | 9 yaco | 6 yacos
cM ubem
_9. . +2V2; 12y 2 3%
4 2; 1 148 | +3:+2 8 €8:-2) €2:-1)
(33 3 2% . . _ . k.
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W A1 A2 B 1 B2 B1 B2
1a) |3n—28|-82+30] —121 80 | +(2n-18) | H(2n-16)
16) 35 -33 a8 Ja 11 11
2a) [22; 4| 18,4 | a= _;. d= % 392 336
26) | 64 8 25 30 19 21

2n? + 10n, 8n? + 9n,
3a) | 125 | -195 | 912 | -116 <22 <15
36) | 9 9 505 | —640 3717 4085
Tn+7,| 6n +6,
da) | 12 131, ¢13] n<15 8 \
46) | 812 | 273 | 728 | 810 Ha 25
K-5 A1 A2 X B2 B1 B2
la) | 243 64 -96 | -486 | 2.3 [96.(0,5)""
16) 364 126 510 | 9840 | 242 186
2 18 48 10-3- 12 12 54
2
8a) 2 -3 3 2 48 3
C ger- C mexer-
36) HEIMH HBIMH 4 4 5 b
HOMEPAMH | HOMEPDAMH
4 %cx 0,5 cm |699,6 p.|685.9p. |3 3cm?| *85.4
5 24 —0,2 2925 4 0;5 0’5

A1 A2 61
1a) 1 5 2
16) 25 8 42
2a) XA £5/8 P
26) st xl/ﬂ xl,rz
3a) x-1 L 2705

x+1
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K-6 A1 B1
1
36) x8 -5 xi-4 \/5(%—%)
2% +5 %t +4 Yo + 4
4 33 2
5 1 1
52 B2
1a) 9 1
16) 15 135
23) xl}'a’ xlfs
26) x172 13
1 1
3a) x13 ®—y 1ys 1
x® + B
36) | <ot x4y 1ede+y
GSIS (alf6+blfﬂ) 1+J;—J_ J_ J_
4 1 1
1
5 1 x3+1 x3 -1
1
x®+1
A1 A2 B1 B2 B1 B2
1a) 0 0 -1 1 -1,5 1,5
16) ﬂ ﬂ -1 -2 2 2
2 2 3
1 1
2a) tga ctg’a 0 0 > —
cos® o sin® o
26) | —cos’o —sin’g tg’a ctg’a sin’g, cos’o
s | 8 | 3 4 4| B B
4 4 b 5 3 3
5 Her Ha Her Her 15 13




OTBeTHI K KONTPOALALIM pafoTam mo aarelpe

A1 A2 B1 62 B 1 B2
1w | 1 2 V3 2 2 -2
2 2 2
1 1 J2
16) 5 3 1 J3 - | -
2a) sin2a sin2a sin2a sin2a 0,5sinc | 0,58ina
26) | 2cos2a | 2cos3a 0 0 4c083c. | —48in3a
g | -8 16 i 17 2 _3
65 65 17 7 3 4
5 Her Hert 0 0 2; -2 2; -2
A1 A2 B1
1 +2: +3 +1; +8 o #1:4: 6
2 (-W,__I]U[l;m] [_l;z] (—o0; =31V [0; 1]
3 3
3 (3; 1) (-1; -3) (-5:;8); (2; 1) (5; 1); (1; 8);
(=5; -1); (-1; -5)
4 (=03 2] (=03 3] [1; +o)
5 2:4; 6 3;:6; 7 b =16;g=1/2
52 B1 B2
1 +1; 2; 4 —3;_1;0 _6;_2;0
3 3
2 [£1; 0] w[2; +) {1} U[1; +0) (003 2] v {2}
3 (2; 3); (3; 1); (1; -2);
(3 2) (1; 5)% (2; -1);
(-2; -3) (3; 2); 1; 3);
(-3; -2) 2; 3) (-3; -1)
4 (o3 3] BO3pacTaeT Ha BO3pacTaeT Ha
[0; 1]; [2; +e) [-1; O]; [1; +)
yGriBaeT Ha yGriBaeT HA
(—0; 0]; [1; 2] (—o0; -1J; [0; 1]
5 b =6;g=2 3; 7; 11 2;4; 6
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OTBETEI

OTBeTHI K AOMALIHMM CAMOCTOATENLHHMM paboTam
o aaredpe

Bapuwanrt 1

BapuaHt 2

1a) -6; 8 -2; 3
16) —4; =1 6; 10
2 a >l a<-9
8
3 y=x"-2x y=x+2x
4 a=>5 a=-17
5 2 -1
] p#0 p — awofoe THCAQ
v v
\
7 D " -
" 2a
€
o _b ..‘;
2a
Bospacraer Ha npoMekyTKax | Bospacraer Ha ODPOMEKYTKAX
8a) [-2,5 0] ;5[2,5+), [-3; 0] ;[3+<),
yOriBaeT Ha ODPOMEKYTKAX yObIEAET Ha MPOMEXYTKaX
(—= -2,5] ;[0; 2,5] (—=; -3] 5[0; 3]
Boapacraer na npome:xyTrax | Bospacraer Ha MpPOMeMyTKax
86) (15 2,5] 5[454), (1; 3]; [55+e0),
yOriBaeT Ha IPOMEIKYTKAX yObIBaeT HA OPOMEKYTKAX
(== 1] 5[25 4] (== 1] 5[3 5]
9a) :
y=xJx’-6x+9=x[x-3| | y=axvx’+4x+4=x|x+2




" OTReTH K AOMAITHAM CAMOCTOATeNLARIM paloTaM mo airefipe
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Bapwaur 1

Bapuwaur 2

vh

‘), 3

96)

10
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Bapuaut 1 | Bapuant 2
y =|2f(x)]
Y by
8
2
o] 1 £
X
o2 o
y=1(x-1)
u yl
5 \ 1/
= W 7 S
0 -
3\-2 /1 2 /3 %
\/ -8

Bapwaur 1

Bapumaut 2

1a) -1: 3 -2,8; -2: 0,56: 1
16) -3;-1;2: 6 -6; —8; 1; 2
1) 2: 3; 51;/8_9 -5+./95
1r) —3; —%; 0,5; 2 0,5; 2
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le) -3; ~1 -3; -1
2a) 5i;/a;Q; -1 -2; -0,5
26) 3+J— ; 2243 1 ”32\6
2r) —0 75; 3 -1; 2
2r) 3; 5; 9+ /66 -1; 9; 5i;ﬁ
3 2; -1+43 1; —12\/5
4a) a=10 =0
46) a>0 a>0
4p) a<0 .a<0
C-11" Bapuaunt 1 Bapuwaunr 2
1a) (-8,5; 3), (—52;2] (-2; -3), (1; 1,5)
(-2; -3), (3; 2),
16) (V10 + 3;4/10 - 3), (-1; 2), (-2; 1)
(8 -\10; -3 —+10)
2 a;2),(2;1) (13 2), (23 1), (1; —4), (-4; 1)
3 | G1)(0;-1),1;1),(1;-1) (1;0), (-1; 0), (1; 1), (-1; -1}
4a) (1; 2), (2; 1) (2; 1), (=1; -2)
46) (2; 2), (-%;-Z] (2; 1), (-2; -1)
4 .4
5 ( 4 6): ( 4 6)s ["9 7] (1; _1925)’ (_0a25; _2a5)
o 1 0; 0), (175 17),
61 5 (13 °3 3) (12; -3), (-3; 12)
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OTBETH

BapuanTt 1

Bapuawr 2

13; 9; b uu 4; 9; 14

1; 4; Tuan 17; 4; -9

3; 6; 12; 24

3; 6; 12; 24

2; 6; 18; 30 uan
32; 16; 8; 0

6;4:2; 1 umu
0,75; 2,25; 3,75; 6,25

. m..,_E

2

o |

Bapwaurt 1

Bapuwanry 2

1 1
8 16
16) 0,5 0,5
18) 1 1
e
2 8a > a a2 -1
3 1 uau 2 -0,5 i —1
) —8; 2;-1;0;1; 2; 3 -2;-1;0; 1; 2
7a) 2\@008[;;——%},%% Zﬁcos[g—%]sin%
76) 4Bin[g—a)sin[fg+a] 4sin[a—§]sin(g+a]
8 15% 78° 30°; 60°

OTBeTH K KOHTPOALHEIM pafoTaM IO reoMeTpHH

(no IToropenosy)

m A1 A2 61 52 B1 B2
1 24 cm, 6 cM, 15 cM, |5cm, 5oM| 15 cm, 14 cM,
28 em 15 em 15 cM H8cM 36cmu | 4BcMm
n32ca | M l1Bem | 18 cm 39 eMm 50 em
2 32 em 20 cm 24 cM 28cmu 8 cuM 100 cm
H 40 e 12 cm




OTBeTH K KORTPOALHEIM pPaloTam o reomerpus (no Iloropenory) 213
3 | 35cmu | 58emu | 15cm | 21emum | 80cem | 128 e
56 cm 86 M 120 em TeMm
Kn-2 A1 A2 B1
ZC = 60°; ZA = 45°%;
1 | Be=22as BC= 43 ag Pty
AC=38cm AB=TTcm ’
9 ldcu n 14 cmu dsina dsinf
2,19 cm 2./129 cm sin (ot +P)” sin(o+B)
. csinf
asing __-__B_
8 | sin(135°-a) sin[135° - E) 30°, 60°, 90°, 4 cu
m 52 B1 B2
1 AB=10 o AB=3cm; AC=1cm;
/A= 87 /B=8 LA = 98°%; ZC=127%
ZC = 22° uau ZB = 8° unu
AB=5 M AC =T em;
LA =B LC= 38 | LO~58; LB B2
2 | dsin(B-a) dsina (32J§+43)m luJ2em
sinf ’ sinp
3 | 30°, 60°, 90°, 6 cm 1:2:3 6 cM
A1 A2 B1 B2 B1 B2
1 12 cm 50 cMm 12cm | 80 eMm 5 8
2 |10rcm, 5eml12cem, 3nem| 2nem | 60° | 10mem | 30°
3 6 oM 16 cM |24 cm| 24cM | 18em | 4 oM
4 | 242cm | 36 3cm 3 6 3 6
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PP 1 | a2 | 61 [ B2 | B1 B2
1 10 cm? | 204 cm? | 60 em? [120 cn?| 123 em2 | 19243 on?
2 10cMu [16emMmu| 30°m | 56cm | 60cum 30 cmu
24 cm 30 cm 150° 80 cMm 40 cm
3 30 cm? 9cv | 12cm | 25 ¢em 2 cm 5 cM
4 78 cm? | 78 cm? [ 288 cm?[4382 cm?| 1620 cm? | 1020 cm?
m A1 A2 B1 B2 B1 B2
1a) | 36 cm 30cm | 28cm | 18cm | 18 cM [6eMum 10 cm
16) | 24./3 cm2| 1543 cn?| 1443 ca2| 643 cm? | 643 cm2] 153 cm?
2 4 cM, 8 oM, 4w cm2, |16 cm?,| 47 cM® 4r cM
16 cM? | 64 cm? | 16 ca® | 32 em?
3 | 384 cm? | 204 cm? | 234 cm? | 504 cm? [800 cm?| 384 cm?

OTeeTHI K TOMANIHMM CAMOCTOATENALHEIM palGoraM
no reomerpun (nmo Iforopenosy)

cr-4 Bapuant 1 Bapuanrt 2
1 12cmu24cm; 30emm60cem | 10 oM 1 16 o 15 cm n 24 oM
2 84 cm 1242 oy
3 _28cMm 36 cm
5 1:1 4:1

BapuaHnt 1 Bapuanr 2
1a) 1:3:5 100°, 140°, 120°
16) 40°, 60°, 80° 55°, 65°, 60°
2 120°, 70°, 60°, 110° 100°, 120°, 80°, 60°
b+ 120 cm 120 cm
6 50°, 130° 50°
7 7 cM 12 cM, 20 cm
8 15 cm 10 cMm




OTBeTH K AOMAITHAM CAMOCTOATEALELIM paGoram (no IToropeaosy) 215
m Bapwanrt 1 Bapuranrt 2
1 120° 60°
2 21 eMm u 56 cM 21 cM u 35 cm
V7 em V3 cm
Bapwaut 1 Bapunwanr 2
1 14lcm, 6 cMm 8l cM, 4 cM
6 8
2 25 cu 20 cm
3 12 cm 50 cm
4 5 cM, 2 cm 5 cmM, 2 cM
5 48 cm 15 cm
6 1Tr ¢cm 26m cm
7 12 cm 24 cm
8 12 em 6 cM
9 25 ¢cm 25 em
10 363 cm? 363 cm?
Bapuwanrt 1 Bapuwanrt 2
1 588 cm? 588 cm®
2 432 cM? 384 cm?
3 288 cm? 288 cm?
4 100n cm? 96 cm?
5 26 cm, 24379 cm? 26 cM, 2379 cm?
6 600 cm® 600 cm®
7 P 2R? —Ii -
8 4
8 30° 90°
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OrBeThl K KOHTPOJBLHLIM pafoTaM o reoMeTpuu
(no Aranacany)

A1 A2 61 B2
1a) {-1; 3); V10 | {1; 3}; VIO | (13;-11); V290 | £-1;-17); V290
18) | 7.8 i+3] 137 - 11 7177
2a) 2+ (x+ 172+ X%+ (x-22+
+@+3P=10| +1#=10 | +(y-1¥=5 | +(y-8¢=35
26) Her Her Bue okpycH0CTH | BHe OKpyKHOCTH
3 |y=-3x-3)| y=3x+3 y=3x-4 y=-8x+4
KA-1 B1 B2
1 ~0,6AB +0,5CB —0,94B +0,5CB
3 2+(y-2P=25 ¥+ y-2F=25
4 4 4
==x+2 =——x+2
y=g% y=-3*¥
m A1 A2 61 62
1 32 cm; 26 cM; 24129 cm; Z‘JiEBM;
304/3 em? 20+/3 cm? 803 em? 3043 em?
2 [ so-600 | ca=45 | ac-13a; | AB-10ec
BC= 4y2¢em; | BC=4y2ag | «C= 28 LA = 37
AC=3 8 AB= 7,7 cm LA =2° ZB =8°
3 -18 18 16 0
s T ¥
1 26 cm; 24379 om 19 em; 201 cm
2 AB=3cM; ZA = 98°; AC=1lem; LC =127
ZC = 22° umn AB=5cm; ZB~=8 umm AC=T e
/A= 8% /C = 38° ZC = 53° /B~ 82°
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3a) 40 34
36) 0; 2 3; -2
A1 A2 B1 B2 81 B2
144 em | 60 cm 16cm |18 em 16 24

2 j16nem®il16ncm| 2lcm |93 af] 63 em? 12 cm

3a) | Tncem | 7n em | 5407 em?| 8n em (L51t-\/§) (3,5,;+J§)
36) [52,5n cw?| 63r om? of | of

MA‘I A2 51 52 B1 B2

1 146:1) |[ACL5)|AG; —4)[AC1:0A0; 4] 4 4)
B,(3; -2)| B(-8; 3)| B(-1;-2)| B(3; -2)| B,(-T; 2)| B,T; -2)
ALZ-DIAWL -1 | €,3; 0) |CEL )| C(152) {C,(15-2)
C-1; 3) | (4 -2) [ A2 ~1) | A,(-2; 3) | A(3; -2) | A,(3; 2)
Al(2; 0) | A[0; 2) | B,(0; 3) | B,(0; -1)| B,(-3; 6) | B/(3; —6)
By(5; 3) | B,(2; 4) |C=2;-1)| Cy(2; 3) {C(-3; -2)| C(-3; 2)
A4 1) |A(S -1 | A(1; 8) | A1 -8) | A(5; 4) | A4,(5; —4)
C(3: 8) | C(2; -2) | By(5; 1) | B-3;-1)[B,(18; -2)| B(13; 2)
C(1; -1)| Cy(1; 1) [ Cy(5; ~2) | C(5; 2)
A(l; 0) | A(L; 0) [A,(-4;-5)| A(4; -5)
B(-1;-4)
C(-3; 0)

2 — — Moxso | Moxno | Moxno | MoxHo
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A1 A2 | B1 [ B2 | B1 B2
77 eMm; 40 em: 45 em;
126 cM; | 104 cM; | 54 cMm; ’
1 3 ; ' 128148 1053
1263 cm2| 1563 cM"’i 543 cm?| 4J_ em?| 2048 om? . cn?|
2 | 3J3cm? | 24V3em?| Smem | 168n cm? 8(3""/6) 4J6 cm
cM
225; 576; 288: |288; -63; . .
8) | 640 | 49,0 [112; 288 288 | 2% 6 | 364
36) | 17ncm | 25nem | 25ncem | 25nem | 4mem 3n oM
10257 425
3B) { 9rm cm? Or cM? | 36n cm? 16m on? o o’ 181: cn?

OTBernl K IOMAIIAEM CAMOCTOATEIHHHIM PatoTaM
10 reoMeTpHH (10 ATAHACHHY)

CA-5 Bapuanrt 1 Bapnanrt 2
. (x-4Y+(@+4)Y =16, | (x+17Y+(y-17) =289,
(x -20) +(y +20) =400 (x+5Y +(y-5) =25
2 y=2x+2 y=0,5x+1
10 10
4 (2: ?] [—3-, 3]
5 2:1 1:2
m Bapuanwr 1 Bapnaur 2
- o 2 in28. g8
1 sino tg[45 4] sin 2f tg2
,2 2
2 @ +birab, —;—Jc2+d’+cd,—;-\fc’+d’—cd

va’ +b° —ab
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