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OT ABTOPOB

Yuenukam

Joporue nern! B 3TOM rogy Bbl MPOAOIKHTE 3aXBaThiBaloLIEe
nyTemiecteHe no BomuebHoi crTpaHe I'eoMerpua. Mml yBepeHm, 4TO
NPEONONIEHHE TPYAHOCTEH, KOTOpHIE BCTPETATCA Ha BalleM MyTH, HE
TOJILKO NIOMOXET BaM OKPENHYTb, HO H NPHHECET PaNOCTb OT NOCTHTHYTBIX
noben.

Yunreao

Mb! oyeHb HalleeMcs, YTO, NPHOOPETA 3Ty KHUIY HE TOJIBKO A cebs,
a W «Ha knacc», Bul He noxaneere. Jlaxe ecnn Bam mose3no u Bu
paboraere no y4eOHMKY, KOTOpHH HPaBHMTCSH, BCE PaBHO 3a4a4, KaK H
nener, ObIBaeT Majlo WIH COBCeM Mano. MBI HajeeMcs, YTO 3To mocobue
NOMOJKET NHKBHIAUPOBATh «3a4a4Hbli AeHUHT.

IepBas 9acte — «TpeHHPOBOYHBIC YNIpaXXHEHHA» — pasfielieHa Ha
TPH OJHOTHITHKX BapHaHTa no 377 3amau B kaxkaoM. Ko MHorum (Hau6o-
Jiee CIIOXKHBIM) 3aJja4aM NEPBOro ¥ BTOPOro BAPHAHTOB NPHBECHH OTBETHI
M yKa3aHHi K pelieHHI0. OTCYTCTBHE OTBETOB K 33JlaHHAM TPETHEIO
BapHaHTa, Ha Hall B3I, PaCOIMPAET BOSMOXKHOCTH YYHTENs NPH COCTaB-
JIEHHH CaMOCTOATENBHBIX M MpoBepodnbix pabGor. Ha c1p.4 npusenena
Ta6sM11a TEMaTHYECKOTO PacnpeaeeHHs TPEHHPOBOYHBIX YIPAXKHEHHH.

Bropas wacte nocobus coaepHT 6 KOHTPONbHLIX pabor (ama
BapuanTa). ConepxaHue 3afiaHHil IUI1 KOHTPOJLHBIX paGoT paspenum
YCNOBHO Ha jBe 4acTH. IlepBas COOTBETCTBYET HaYaNbHOMY M CPCAHEMY
YPOBHAM YYeOHBIX JOCTHXEHWH Yyuyammuxcd. 3ajaHHs JTOH 4acTH
obo3HaueHn cHMBONOM n° (m — HoMep 3anaHua). Bropas uwactb
COOTBETCTBYET JOCTATOYHOMY H BHICOKOMY YPOBHAM. 33]aHHA KaXJAOro H3
3THX ypOBHeli 06GO3HaueHW CHMMBoNaMM n° B n°° COOTBETCTBEHHO.
BrumonHenne nepBod 4HacTH MaKCHMaJbHO OlEeHHBaeTcE B 6 6amwios.
[IpaBWwILHO pemeHHKIe 329K YPoBHS n” 1oGarisior eme 4 6awia, To ecTh
YYEHHK MOXET MOJyYHTh OTJIHIHylo oueHky 10 6awos. Ecnn ydeHnky
yAanoch enle pemmTs 33139y 1, TO OH MOJydaeT oueHKy 12 6ajuios.

JXenaem BaM TBOPYECKOrO SHTY3Ha3Ma H TEPNECHH. ..



TemaTHuecKoe pacnpeae/ieAHe TPEHHPOBOMHBIX yNPaKHeHHi

Hom

Tema ynpax:ga -
CuHyc, KOCHHYC M TaHreHc yrna ot 0° o 180° 1-4
TeopeMa KOCHHYCOB 5-25
TeopeMa cuHycoB 26-48
Pewenve tpeyronsiukos 49 - 53
DopMyIIbl IS HAXOXACHHs IVIOLIAAM TPEYTOIbHHKA 54-75
IpaBiibHEIE MHOrOYTOJIBHHKH H X CBOACTBa 76-113
JinvHa OKpYXHOCTH 114 - 131
Inowans kpyra 132-156
Paccrosnue Mexay ABYMA TOYKaMH C 3alaHHBIMM 157 171
koopauHaTamu. Koopaunarsl cepeauHbl OTpeska
YpaBHeHHE OKPYKHOCTH 172 - 180
YpaBHeHHe npsAMo#i 181-187
Yrnosoii k03¢ dHLHeHT npsMoii 188 - 193
[NonsTHE BexTOpa 194 - 197
Koopavnats! BekTOpa 198 - 207
CnoxeHHe M Bbl4HTaHHE BEKTOPOB 208 - 221
YMHOXCHHE BEKTOPa Ha 9HCIIO 222 -242
CkanspHoe npou3BeaeHHe BEKTOPOB 243 - 264
[MapannensHeiii nepeHoc 265-274
OceBast cCHMMETpHA 275-292
leHTpanbHas CHMMETPHA 293-311
[ToBopor 312-323
I'oMoterus. [Tonobue puryp 324 -341
IpsimMble H NIOCKOCTH B NPOCTPAHCT3e 342 - 353
Ipamas npusma 354 -360
Iupamuna 361 -367
Huwnmusap 368 -370
Konyc 371-374
1llap 375-377
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3.

4.

S.

6.

7.

TPEHHPOBOYHBLIE YIIPAJKHEHHA

Bapuasr 1
CuHYC, KOCHHYC H TaHreHc yrJa ot 0° xo 180°
Yemy paBen: '
1) sin (180° - ), ecnu sina = % ;
2) cos(180°-a), ecim cosa =-0,1;
3) tg(180°—a), ecam tga = 8?
Halinure 3Ha4yeHHe BhIpaXKEeHHA:

1) 3sin0°+4cos180°; 4) sin120°cos150°tg135°;

2) 5sin90° -7 cos 0°; 5) cos? 40° +sin” 140° ;
21100 4 cin2 . tg 72°

3) cos“110°+sin“110°; 6) 1g108° "

CpaBHHTE C HyNleM 3Ha4eHHE BHPaXKEHH:

1) sin115°cos160°; 2) sin52°co0s90°tg106°.

Haiiaure:

1) sina, ecnu cosa=%;

2) cosa, ecid sina=% n0°<a<90°;

3) cosa, ecnu sina=%.

Teopema xocunycos
Haiiamre cropony AC rpeyronsiuka ABC, ecnu:
1) AB=5cM, BC=7cM, LB =60°;
2) AB=5V2cm, BC =4cm, ZB=135°.
Haligure KOCHHYCH YT/OB TPEYrolnbHHKA, CTOPOHE KOTOPOTO PaBHH
Scm,8cMullcm
JlBe CTOPOHH! TpeyrojbHHKa PaBHAI 6 CM H 9 €M, a CHHYC YIJla MeXIy

HHMH paBeH # HaiiguTe TpeTbio CTOpPOHY TpeyroibHHKa. CKONBKO

pelIeHHit uMeer 3anada’?

OnpenenuTe BUA TPEYroibHUKa, CTOPOHH KOTOPOTO PaBHbI:
1)3cm,4cMm, 6 cM; 2) 5¢cM, 6¢cM, T cM; 3)8cM, 15¢emM, 17 cm.
CropoHbl napannenorpaMma paBHbl 8 cM u 10 cM, a yroi Mexay Hu-
MM — 60°. Haiiaure nmaronany napannenorpamMma.
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TpenupoBOYHbIC YNIPAKHEHH

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22,

Ha croponax AB u AC npsMOYTONBHOTO rpeyronwﬁxa ABC
( £C =90°) ormeuens! ToukH D u E coorsercTBenHo. Halinnre anuny

orpe3ka DE, ecnu AC =4 cM, BC = 2\/-5- cM, CE =1cM, BD=2cMm.
Karer AC paBHOOGeapeHHOro npsaMoyronsHoro Tpeyronbhuka ABC

paBeH 2 cM. Ha npozomxennn runoresyss 4B 3a Touky B oTMeTHWIH
TaKy1o Touky D, utro BD = BC. Haiigure CD.

Onna cropoHa TpeyrobHHKa Ha 5 cM Gonblue BTOPOi, a yron Mexny
HMMH paBeH 60°. HaiinvTe nepuMeTp TpeyrojbHHKA, €CIH €0 TPEThA
CTOpOHa paBHa 7 cM.

J1Be CTOpOHBI TPEYTONIbHHKA OTHOCATCA KaK 5 : 3, a yron Mexay HHMH
paBen 120°. Haiigure 3TH CTOpPOHBI, €CIH MEPHMETP TPEYTOJbHHKa
paBeH 15 cm.

J{Be cTOpOHBI TpeyrojbHHKa paBHbl 8 cM M 7CM, a yrol NpOTHB
MeHbIeH u3 HuX — 60°. HaiinnTe TpeThio CTOPOHY TPEyroNnbHHKa.
OcHoBaHHe paBHOOEAPEHHOro TPEYroibHHKa paBHO 4, a Yron NpH
ocHoBaHMH — o. Hailgure MenuaHy TpeyronbHHKa, NPOBEACHHYIO K
ero 60KOBO# CTOpOHE.

CTOpOHN YEeTHPEXYro/IbHHKA, B3ATHIE NOCJICAOBATENLHO, PaBHH a, b, ¢
u d. Haiinute KOCHMHYC yrima Mexay CTOpoHamu b M ¢, €CIH OKOMO
YETHPEXYTOJIbHHKAa MOXHO OMHCATh OKPYXKHOCTB.

JL1si CTOPOH TPEYTOJIbHHKA BHIIONMHAETCA PABEHCTBO a’=b*+ct+be.

JloKaxuTe, 4TO yroJi, NPOTHBONCKALIHI CTOPOHE a, paBeH 120°.
CropoHs! TpeyronsHHKa paBHbl 20 cM H 12 cM, a yron MexXIy HHMH —
120°. Halinnte MeanaHy TpeyronbHuKa, NpOBEACHHYIO K €ro TpeTheil
CTOpOHE.

Haiingure quaroHany napannenorpaMma, eclii OHH OTHOCATCA Kak 6 : 7,
a CTOpPOHbI NapajuIe]lorpaMMa paBHbi 14 cM 1 22 cM.

OnHa W3 CTOpPOH napajuiesiorpaMMa Ha Scm Gonbmie apyro#, a
JMaroHany napauenorpaMma paBHbl 17cm u 19 cm. Haiinure
CTOPOHHI NapanjienorpaMma.

CropoHs! TpeyroibHuka paBHbl 8 cM, 9 cM u 13 cM. Halinute meanany
TpeyroJibHHKa, MPOBEJIEHHYI0 K ero HanbonbineH CTOpOHeE.

B tpeyromsuuke ABC AB=7cM, BC=9cm, BM — wmenuana.
Haiinnre cropony AC,ecni BM: AC=2:7.

BokoBasi cTopoHa paBHOOEApPEHHOro TpeyrojibHHKa paBHa 8 cM, a
MeMaHa, npoBelcHHan K Hel, — 6 cm. Haiinure ocHoBaHnue Tpe-
YrONbHHKa.
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24,

25.

26.

27.

28,

29.

30.

31

32.

33.

34.

35.

36.

Menuannt AM| u BM, tpeyronbinka ABC paBHb COOTBETCTBEHHO
12cm u 15 cmM, a yron AMB pasen 60° (M — Toyka nepecedeHHs
MenuaH). Halinure Tperbio MeanaHy TpeyronbHuKa.

Jokaxure, 4yro B N1060M BBIIYKJIOM YeThIPEXYTrOJIbHMKE CyMMa KBa-
LpaToB quaroHaieii B ABa pa3a GoJibille CyMMbl KBaapaTOB OTPE3KOB,
COCAMHAIOIMX CEPEOMHBl NPOTHBOMOJOXHBIX CTOPOH YeThIpex-
yronbHHKA.

Teopema cHHycOB

B tpeyronshuke ABC BC = 5\/3‘» cM, LA=60° LB =45° Haiinure
ctopony AC.

B tpeyromshuke ABC AB =32 cm, ZA=15°, ZC=135°. Haiinure
cropony AC.

B tpeyronsuuke ABC AC=6c¢cM, AB =32 cM, £ B =45° Haiigure
yron C.

B tpeyronbiuke ABC AB=8cm, BC =46 cM, £C =45°. Haiinute
yron A. Cko/bKo pelieHuii nMeeT 3anaya?

B tpeyronbunke ABC AB =13 cM, BC =8 cM. MoxeT 1M sin 4 ObITh
paBHBIM %?

B Ttpeyronmbhuke ABC BC=a, <£ZB=B, C D
£ C =vy. Haiimute croponsl AC H AB.

Ha pucynke | AB=c, £B=90° £BAC=aq,
£LCAD =B, £D=vy. Haiinure AD.

B npsaMOyronbHOM TpeyronbHHKE THIOTEHy3a a "‘
paBHa ¢, a oCTpbiil yron paBeR o. Haiinure B z Q A
6uccekTpHCy TpeyronbHHKa, MpPOBEACHHYIO M3 Puc. 1
BEPLUKHBI ETO MPAMOro yIa. <
Juaronans AC napaienorpamMma ABCD paBHa d ¥ 1enuT yron A Ha
yrasl o ¥ . Haiiaure cTOpOHBI M BTOpPYIO IHaroHanb Mapauleso-
rpamma. '

B paBHOOEApEHHOM TpeyroibHMKE Yroil I[IpH BEpIIMHE PaBeH Q, a
buccextpuca yrna npu ocHoBawmn paBHa /. Halimute nepumerp
TPEYroibHHUKA.

JlBa yrina TpeyronbHuKa paBHul 0 U B, a GUCCEXTPHCA, NPOBEACHHAA U3
BEpLIMHbI TPEThEro yria, pasHa /. HailayuTe CTOPOHH TpeYroibHHUKa.
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TpeHnpoBOYHbIE YIPaKHEHNS

37.

38.

39.

40.

41.

42.

43.

45.

46.

47.

48.

Ha pucynke 2 AC=b, LCAB=aq,
4£BDA=B, £BAD =4y. Halinure CD.

Pasnocth cTopoH AB u BC TpeyronbHHKa
ABC paBHa 4cM, ZC=60° £A=45°.

Haiinute croponsl 4B u BC tpeyronbHika
ABC.

Otpesok CM — MenuaHa TpeyroibHHKa
ABC. Joxaxure, 4TO:

AC: BC =sin ZMCB:sin ZMCA.
HaiiauTe cTOpOHBI TPEeYrolbHYKA, TEPUMETP KOTOPOro paBeH P, a Ba
yria—ou .
B rtpeyronsuuke ABC AB=6cM, ZC=30°. Haitmure pannyc
OKPY>KHOCTH, OTIMCAHHO# OKOJIO 3TOI'O TPEYrOIbHUKA.

Puc. 2

JIBE CTOPOHBI TPEYroNbHHKA PaBHBI 342 cm n 4 cm. Haiinure TPETBIO
CTOPOHY TpEYrojibHHKa, eClIH OHa OTHOCHTCH K Paguycy ONMCaHHOM

OKPYIKHOCTH KaK V2 : 1. Cxonsko peLueHni uMeet 3anaya’?
B tpeyronsuuke ABC £ A=54° /B =66° otpe3ox AK — BeIcOTa

TpeyronbHuka. Haiigure pammyc OKDYXHOCTH, OMHCaHHOH OKOJO
TpeyronbHuka ABK, ecam paaMyc OKpYXHOCTH, OMNHMCaHHOH OKOJNO
Tpeyroabhuka ABC, paBeH 6 cMm.

. B tpeyronbiuke ABC H — Touka nepecedyeHus BbicoT. Haiimure

pamMyc OKpY)XKHOCTH, ONMHCAHHOH OKoyio TpeyronebHuka ABC, ecin
paInyc OKpY>XHOCTH, OITHCAHHOM OKONO TpeyronbHiHka AHB, paBeH R.

OcHoBaHHe paBHOOEIPEHHOTr0 TPEYToJNBHIKA paBHO 24 cM, a 6oxoBas
cropoHa — 13 cm. Haitnure panuyc okpy)XHOCTH, OTMCaHHOH OKOJIO
TPEeYrojbHHKA.

OcHoBaHHA pPaBHOOOKOH Tpameunu paBHHl 24 cM U 8 cM, a GokoBas
ctopoHa — 12 cM. Haiianre pagnyc OKpyXHOCTH, ONMCAHHOH OKOJIO
Tpaneuuu.

B oxpyxHOCTb, panuyc KOTOPOii paBeH 4 cM, BIHCaHa Tpaneuus, 0HO
M3 OCHOBaHMH KOTOpodi B 2pasa bomblie KaKAOH H3 OCTalbHbIX
cTopoH. HalinuTe quaroHany Tpanenum.

B rtpeyronsHuke ABC O — TOuYKa mnepeceyeHHs OHCceKTpHC,
ZAOC =120°. [okaxuTe, 94TO paauyChl OKPYKHOCTEH, ONMMCaHHBIX

okono TpeyronbHHKoB ABC u AOC, paBHbI.
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49.

50.

51.

53.

54.

SS.

56.

Pelienne TpeyroJbHHKOB
Haiinyute Hen3BEeCTHBIE CTOPOHBI U YIIIBI TpEYroabHuKa ABC, eciu:
1) AC=8cMm, LB=48° LC=56°;
2) AB=12cMm, £LA=17°, £LB=54°;
3) AB=9cm, BC=6cM, £LB=170°;
4) AB=4cMm, BC=5cM, £LB=110°;
5) AB=5cm, BC=6cMm, AC=1T7 cM;
6) AB=3cM, BC=4cMm, AC=6 cm;
7) AB=4cm, BC=6¢cM, LA=100°;
8) AB=8cM, BC=9cMm, LA=40°;
9) AB=6¢cMm, BC=5cM, LA=20°;
10) AB=6c¢cm, BC=3cMm, LA=40°.
B 1peyronsuske ABC AB =BC =6c¢M, £B=40°. Haiigure: 1) cxp-
pony AC; 2) Beicoty AD; 3) Menuany AM, 4) 6uccekrpucy BK; 5) pa-
IMYC ONHMCAaHHOH OKPY)XHOCTH; 6) paauyc BIMCaHHON OKPYKHOCTH.

Hnaronans BD pasHobokoii Tpaneuun ABCD (BC || AD) pasna 4 cm,
£CDB=36° Z£BDA=48°. Haiinute: 1) cTOpoHs! Tpameuuy; 2) pa-
JINyC OKPYKHOCTH, ONTMCaHHOH OKoJIO TpeyronsHHka BCD; 3) pamuyc
OKPY)XHOCTH, BNHCaHHOH B TpeyroabHuk AOD (O — Touka
nepeceyeHa AMaroHanei Tpaneumu).

. Bonbmas CTOpOHAa TPE€YroJIbHHKa, BMHCAHHOIO B OKPYXHOCTB, PaBHa

6 cM, a BepilMHbl TPCYroJIbHMKa AENAT OKPY)KHOCTb Ha TPH IYTH,
IpajyCHble MEpbl KOTOpbIX OTHocATca Kak 1:4:7. Haiinure
HEHU3BECTHBIE CTOPOHBI TPEYIOJIbHUKA.

Ha croponax Ttpeyronsiuka ABC (AB=a, LA=0o, ZB=B) Bo
BHEUIHIOIO CTOPOHY MOCTPOEHbl PABHOCTOPOHHHE TPEYTONBbHUKH U HX
BEPLIMHbI TOCIEJOBATENbHO COEAHHEHbl. Omnpenenure nepUMETp
NOTY4YEHHOr0 TPEYrONIbHHUKA.

@opMyJibl 115 HAX0XKAEHHSA NJIOWAAH TPEYroJlbHHKA
Haipute niomans TpeyronbHHKa, 1BE CTOPOHbI KOTOPOTO. PaBHbI 4 CM
u 7 cM, a yron Mexzay HUMH paseH: 1) 30°; 2) 120°.

JBe cTopoHbI TpeyrosbHHKa paBHbl 4 cM M 8 cM. Moxer s ero
wiowans OpiTh paBHoii: 1) 12 om? ;2) 16 CMZ; 3) 18 cMm??

Yron npu BcleMHCﬁpﬂBHOﬁeJPCHHOT'O TpeyroinbHuKa paseH 30°, a ero
miomans — 150 cm™. Haiinure G0KOBYIO CTOPOHY TPEYTOABHHKA.
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. TpeHnpoBOYHbIE yNPaKHEHHS

57.

58.

59.

61.

62.

63.

6s.

66.

67.

68.

69.

C
5

A 6 D2 E
Puc. 3 Puc. 4

Otpeskun AB u CD nepecekalores B Touke O (puc.3), A0=0B,

CO=3cM, OD=5cm. Haiinute oTHOlEHHe nuolnaneii Tpeyroiab-
HuxoB AOC u DOB.

Ha croponax yrnma A omioxkeHsl oTpe3kH AB=4cm, BC=5cmM,
AD=6 cM, DE=2cM (puc.4). Hajinure orHoweHue miomaaei
TpeyroinbHHKa ABD n dethipexyronsinka BCED.

Hatinure mnomans TpeyronbHHKa, CTOPOHBI KOTOPOrO paBHEI 26 CM,
28 cM 1 30 cMm.

BuccexTpuca TpeyrolpHUKa HEIUT €ro CTOPOHY Ha OTPE3KH MIMHOMH
5 cM 1 6 cM. Hailinure nnowmans TpeyronbHUKa, €CIH MEHbIIAA U3 ABYX
JAPYIHX CTOPOH paBHa 15 cM.

Hafinute HaMMEHBIIYIO BBICOTY TPEYrolbHHKA, CTOPOHEI KOTOPOro
paBHBl 7 cM, 8 cM 1 9 cMm.

TpH OKpYXHOCTH, paaHychl KOTOpHIX paBHE 12 cM, 14cM H 16 cMm,
TIONapHO KacaloTcs Apyr apyra. Onpenennre rIomaab TpEYTronbHHKa,
BEpIINHAMH KOTOPOTO AB/IAIOTCA LEHTPH! ITHX OKPYXHOCTEH.

B TpeyronbHMk co crtopoHamMu 26cM, 15cM u 37cM Bnucasa
OKPYXHOCTb, LIEHTP KOTOPOH COEAMHEH C BEpPLIMHAMM TPEYroJbHHKA.
HaiimTe nomaam nomy4eHHBIX TPEX TPEYroNbHIKOB.

Haiiaure nnowans napannenorpaMma, CrTOpoHbsl KOTOPOro paBHBI 9 cM
u 12 cM, a yron mexny Humu — 60°.

Haiizure nnomwans pomba, cTtopoHa KOTOpOro paBHa 53 CM, a OflMH
u3 yrios — 120°.

Cpenu Bcex poM60B C JaHHOH CTOPOHOlH a ykaxute poM6, nMerowmi
Haubonbilylo rwiomanps. Haliaure 3ty mwiomas.

Yrasi pomba oTHOCATCA KaK 1 : 3, a ero cropoHa paBHa 8 cM. Haiinute
niomans pomba.

IpaMOyTroabRUK H NapaienorpaMM HMEIOT COOTBETCTBEHHO PaBHbIE
CTOpPOHBI, @ OTHOLIEHHE HMX MNOHIafed paBHO V2. Haiigure yrne
nmapaienorpaMma.

Croponbl napannenorpamMma paBHbl 6 cM u 8 cM. Moxer au ero
niowazns GuiTe paBHoii 49 cM?
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70.

71.

72.

73.

74.

75.

76.

71.

78.

79.

80.

81.

BricoTs napamwnenorpamma paBHsl 8 cM M 10 cM, a yrom Mexny Hu-
mu — 60°. Halianre nnowans napauienorpamMma.

IInomans NMpsSMOYrogbHHKAa paBHA 1243 cM’, a yrom Mexay ero
auaroHansMu — 60°. Haiiure cTopoHs! NpsIMOYIOJNIbHHKA.

JlnaroHany 4eThIpeXyroNbHUKa paBHH 4 CM H 8 CM, a Yol MeXXy HH-
mu — 30°. Haiiaute nnowmans 4€TbipexyronbHHKa.

KareT paBHOGEAPEHHONO NPAMOYrONLHOIO TPEYTONbHUKA paBeH 4 CM.
Ha croponax TpeyronbHMKa BO BHEHIHIOIO CTOPOHY MOCTPOEHHI
KBafipaThl M HMX BepIIHHBI MOCNefoBaTenbHO coenauHeHsl. Haiimure
IIowazas 0Opa3oBaBILErocs 1EeCTHYIOIbHUKA.

JlMaroHanH BBIDYKJIOro 4eTsipexyronsHuka ABCD mepecekalorcs B
touke M. [Inowamu tpeyronsuukoB AMB, BMC w CMD cootser-
CTBEHHO paBHbI 6 cM’, 4 cM” u 8 cM”. HaiiuTe nmiowans TpeyronsHH-
Ka AMD.

B OKpY)XHOCTh BIIHCaH YETHIPEXYTOJbHHUK, CTOPOHBI KOTOPOIO MOCie-
nopatenbHo paBHBl 3cM, ScMm, 8cm, 10cM. Halinute niomans
YeTbIPEXYTrONbHUKA.

IIpaBRIbLHBIE MHOTOYTOJIbHHKH H HX CBOHCTBA
CymiecTByeT M MATHYTONBHUK, BCE YITIbl KOTOPOrO PpaBHBI H KOTOPHIi
He AB/NAETCs NPaBHIHBIM?

Haiigure yribl NpaBWIBHOrO n-yTONbHHKA, eclnH n paBHo: 1) 5;
2)9; 3) 12.

Haiiaure KONMYECTBO CTOPOH NPaBHJILHOIO MHOIOYTOJNbHHKA, €CIIH:
1) ero yron paBeH 168°; 2) ero BHelHui# yron paseH 18°.

OHPCIICJIHTC KOJIHYECTBO CTOPOH INpPaBHILHOIO MHOIOYrojbHHKA,

BHEIUHHH Yroil KOToporo CoCTaBJisi€T % yrja MHOroyroJjibHHka.

CyMMa BHEWIHMX YIMJIOB MPaBUIbLHOIO c D
MHOTOYTONbHHKa BMECTE C ONHHM M3
YrIOB MHOTOyrojibHHKa coctaBisieT 532°.

Haiinure KOJIMYECTBO CTOPOH B

MHOIOYTOTbHHKA.

Ha pucynke 5 m300pakeH npaBHIbLHBIA 4 F K
mectuyronbHHk ABCDEF, K — Touka Puc. S

nepecedeHus NMPONODKEHHH cTopoH DE u
AF. Haiimate yron AKD.
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82.

85.

86.

87.

88.
89.

90.

91.

92.

93.

924.

9s.

96.

Ha pucyHke 6 H306paKe€HO HECKOJIBLKO MOCIEROBaTElb-

HBIX CTOPOH IIPaBHJIBHOIO MHOroyrojibHHka. CKONBKO  160°
CTOPOH HMEET 3TOT MHOTOYTONBHHUK?

Haiinure ueHTpanbHbli yroa npaBWIbHOIO n-yronbHHKa,  160°
ecyn n paBHoO: 1) 3;2) 9; 3) 15.

LleHTpanbHBIi yron npaBHIBHOTO MHOrOYTONBHHKA pa-
BeH 15°. Haiaure konu4ecTB0 CTOPOH MHOFOYIOJbHHKA.
Kakoit HanGonsmmii HeHTpaJbHBIH yroJi MOXET C
HMETH NPaBWIbHbLH MHOTOYro/bHHK?

Ha pucynke 7 u3o6paxeH NpaBWILHBIA IATH- p D
YTONbHHK, BNHCaHHBIA B OKpyxXHOCTh. Kak
MpolLle BCEro Ha 3TOM PHUCYHKE NMOCTPOMTH Npa-
BHJIbHbIH JECATHYTONbHHK, BINHCAHHBIA B 3Ty
OKPYKHOCTB?

[To naHHOi CTOpPOHE @ MOCTPOHTE MpaBHIbHbIHA Puc. 7
BOCbMHYTOJILHHK.

OnuuuTe OKOJMO JAHHOM OKPY>KHOCTH NMpaBWILHBIH HIECTHYTOIBHHUK.
Orpesku 4B, BC u CD — T1pu NOCNENOBATEIbHHE CTOPOHBI
MIPaBHJIBHOIO MHOTOYyroibHHKa ¢ ueHtpoM O. IlpoaomkeHus CTOpOH
AB u CD mnepecexaiorcs B Touke M. JIOKaXHTe, 4WTO OKOJO
yeTbipexyronbHuka MAOC MOXHO OMMCaTb OKPYXKHOCTb.

B OKpyXHOCTb BAHCaH MHOIOYrONBHHK, BCE YTJIbI KOTOPOTO PaBHBI.
MoryT 51t O5ITE HEpaBHBIMH €70 CTOPOHBI?

JoKaKHTE, YTO ECNIM MOCIENOBATENbHO COEQHHHTb CEPEMHB CTOPOH
MPaBHJILHOTO MHOTOYTONIBHMKA, TO TOJNydeHHOH ¢urypoii Oyamer
NpaBHJIbHBIH MAOTOYTOTLHHK C TEM K€ KONHYECTBOM CTOPOH.
Cropona npaBHnbHOIO TpeyrosibHHKa paBHa 4 cM. Haitaure paanych
€1'0 BIHCaHHOH M OHCaHHOH OKPYXHOCTER.

Pannyc oxkpyXHOCTH, ONMMCaHHOH OKOJIO KBajpaTa, paBeH 5V2 em.
Haiiaure cropoHy kBaapaTta U paguyc BIMCAHHOH B HETO OKPYXHOCTH.
Panuyc OKpyXHOCTH, BITHCAHHOH B NPaBWIBHbIH MIECTHYTONLHHK,
paBeH 4+3 cMm. Haiigure CTOpOHY IIECTHYTrO/IbHHKa M PajHyC OMH-
CaHHOH OKOJIO HETrO OKPYXHOCTH.

Panuyc OKpYy>KHOCTH, OITMCAHHOH OKOJIO MPaBHIIBHONO MHOIOYTONBHH-
Ka, paBeH 8 cM, a paiMyc OKPY)XHOCTH, BIUCAHHOH B HETro, — 43 cm.
Haiinure cropoHy MHOrOYro/lbHHKa H KOIHYECTBO €r0 CTOPOH.
CymiecTByeT 1M NpaBWIbHEII MHOTOYTONBHUK, Y KOTOPOro OTHOIIE-
HHE pajWyca BMHCAHHOH OKPYXHOCTH K panuycy OITHCaHHOM
OKpYKHOCTH paBHO 0,67

Puc. 6
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97. CropoHa NpaBWJILHOTO TPEYTONLHHKA, BIMHCAHHOTO B OKPYXHOCTB,
paBHa V6 cm. Haiimre CTOPOHY KBajJpaTa, BIHCAaHHOTO B 3Ty
OKPYKHOCTB.

98. Haiinure paguycsl ONHMCaHHOW M BIMCAHHOM  OKpPYXHOCTEH
NIPaBHJILHOIO TPEYTOAbHHKA, ECIH HX Pa3HOCTb paBHa 8 cM.

99. OmuH NpaBUJIBLHBIH MIECTHYTONBHHK BIIMCaH B OKPYXHOCTB, a Ipy-
roii — ormmcan okono Hee. Halinure oTHOmMEHHE CTOPOH 3THX LUECTH-
YTO/IbHHKOB.

100. B oxpyxHoCTh paguyca R BNHCaH NPaBHIBHBINA TpeyroiabHuk. B sToT
TPEYTONbHUK BIMCaHa OKPYXHOCTb, @ B OKDYXHOCTh — KBajpar.
Haiiaure cropoHy kBaapara.

101. Oxono kBampara co CTOPOHO¥ 6 CM ONMHMCaHa OKPYXKHOCTb, 8 OKOJIO
OKPYXHOCTH ONHCaH MPaBWIbHMIH HIECTHYTONBHHK, OKONO KOTOpOro
onxcaHa okpyxHocTb. Haiinyre paauyc 310ii okpyxHOCTH.

102. B okpyxHOCTb paauyca /3 cm Bomcan npaBUibHLIH TpeyronsHHK. Ha
€ro BBHICOTE KaK Ha CTOPOHE IIOCTPOEH JpYrod npaBHIBHBIH
TPEYroNbHHK H B HEro BIIHCaHa OKPYXHOCTb. Hailinure panuyc 3toit
OKPY>XHOCTH.

103. Cepeaunsl CTOPOH NpPaBHIBHOTO IBEHAAUATHYTONbHUKA COCAMHEHBI
yepe3 OJHY TaK, 49TO NONY4YEHHOH QuUrypoil sBnseTca NpaBHIbHBI
wectuyronsHuk. Haiinure cropoHy obpa3oBaBluerocs LecTHyrons-
HMKa, ECITH CTOPOHA IIBEHAILATHYTONbHHKa paBHa 2 CM.

104. Cropoxa npasunsHOro BochbMuyronsiuka ABCDEFKP paBHa 6 cM.
Haiinure anunbl nuaronaneii AC, AD n AE.

105. O6mas xopaa OByX mepeceKaloMXCsi OKPYXHOCTEH CIIYXHT MUIA
ONHOH M3 OKDYXHOCTEil CTODOHOH NpaBHILHOTO BNHCAHHOIO
TPEYroJbHHKA, a8 IJI4 ApPYFOd — CTOPOHOH BMHCAHHOINO KBaIpaTa.
Halimure paccrosAme Mexly LEHTPaMH OKPYXHOCTEH, €ClM OHM
JeXaT N0 pa3sHbIe CTOPOHBI OT XOP/LI, @ JUTMHA XOpALI paBHa 6 cM.

106. B npaBunbHHH TPEyroJbHHK CO CTOPOHOH @ BMMCaHAa OKPYXHOCTb.
Tpu ManeHbKHe OKPYXHOCTH KacalOTCS 3TOH OKPYXKHOCTH M ABYX
CTOpOH TpeyronbHHKa. Haliaure panmycs MaleHbKMX OKPY>KHOCTE.

107. Yras npaBHIBGHOrO TPEYroAbHHKA Cpe3alH TaK, YTO MONYy4YHIH npa-
BHIBHBEI WecTHyronsHHK. Halinnte cropoHy miectHyronbHuKa, eciiH
CTOpOHa TPEYroJibHHKa paBHa .

108. Oxon0 NpaBHILHOIO YETHIPEXYrOAbHHKA CO CTOPOHOH a OmnucaHa
OKpYXHOCTh. JIOKaXHTe, YTO CyMMa KBAJpaTOB DacCTOSHHH OT
MPOM3BONBHOA TOYKH OKPYKHOCTH IO BEPIIHH 4YeThIpeXyronbHHKa
ABJIACTCA BENH4YMHOH nocTosHHOH. Haiinure ee.
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109. BripasuTe miomazab NPaBHIILHOTO HIECTHYTONBHAKA Yepe3 UTHHY ero
6onbiei aMaroHamH.

110. Boiuncnute mwiomans NPaBHIbHOrO JBEHAALATHYIOJIbHHKA, BIHCAH-
HOTO B OKPY)XHOCTDb, PafiHyC KOTOPOii paBeH 4 cM.

111. Hajlimure oTHoumeHHe rulomajeil MpaBWILHBIX TPEYTOJNbHHKA, YETHI-
PEXYTOJILHHKA M IIECTHYTOJIbHHKA, CTOPOHbI KOTOPHIX PaBHEL.

112. Yrasl kBagpara co CTOpoHOM 1 CM cpe3any Tak, YTo MOJY4YHJIM Npa-
BWIbHBII BOCbMHYronbHuK. Halinute momans BOCbMHYTOIBHHKA.

113. Croposa mpaBWIbHOr0 TpeyroibHHKa paBHa 4 cM. B TpeyronbHuk
BIIMCAHA OKPYXHOCTh, a2 B OKPY/KHOCTb — IpPaBHIbLHbIH MIECTH-
yronsHHK. Halaurte niomans eCTHYroJbHHKA.

JIIMHA OKPYKHOCTH

114. Haiinure [UIMHY OKDYXXHOCTH, paauyc Koropod paseH: 1) 1 cm;
2)4 cm; 3) tem; 4) % CM.

115. Haiinure 1IMHY OKpYXHOCTH, AMaMeTp KoTopoil Ha 8 cm Gonbiue
panuyca.

116. Yemy paBeH paauyc OKpPY:KHOCTH, JUIMHA KOTOpoi paBHa: 1) 2 cm;
2) 5 cM; 3) T em; 4) 4n” em?

117. Kak nocTpouTs OKPYHOCTB, JJIHHA KOTOPOH paBHa CyMMe UIMH Tpex
J@HHBIX OKpY)XXHOCTEH?

118. Panuyc okpyxHOCTH yBenuuunu: 1) B 2 pasa; 2) Ha 2 cM. Kak mpu
3TOM M3MEHHJIACh JUIHHA OKPYXKHOCTH?

119. Ha anametpe AB OKpPY)XXHOCTH B3sU1M IPOH3BOJBHYIO TOYKY M M Ha
orpeskax AM W MB xak Ha AHaMeTpax NOCTPOHITH OKPYXKHOCTH.
CpaBHHTE JUIHHY OKpY)XXHOCTH, NMOCTPOEHHOHW Ha auamerpe 4B, c
CyMMOH ANHH OKPYXHOCTEH, IOCTPOEHHbIX Ha oTpe3kax AM u MB.

120. I'py3 noanumatotr ¢ nomouwsio 6noka (puc. 8). Ha
CKOJIbKO MOAHHUMETCS Ipy3 3a wecTs obopoTos
6n10ka, ecnu paguyc 6iaoka paBeH 6 cM? -

121. luaMeTp BeOyLIETo KOJECa IEKTPOBO3a PaBeH 2 M.
Haiiaure ckopocTh 31€KTpoBO3a, eCid Bexyllee Ko- 4
neco 3a ogHy MuHYTYy zenaet 100 o6oporoB. OTBeT -

B KWJIOMETpAX B Yac OKPYIJIHTE 1O €AWHHUIL. Puc. 8
- ) uc.
122. [locTpoiite rpaduK 3aBUCHUMOCTH MJIMHAI OKPYXK-

HOCTH OT €€ pajHyca.
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123. Paauyc okpyxHOCcTH paBeH 6 cM. Haiiaure mnny ayru, conepxaineii:
1) 1°; 2) 15°; 3) 120°; 4) 270°; 5) 330°.

124. [inuHa nyry OKPY>KHOCTH paBHa 15 cM, a ee rpagycHas mepa — 18°.
Haiinure paxmyc oxpyxHOCTH.

125. JUmmHa nyru OKpy»XHOCTH paBHa 2m cM. Hadiaure rpamycHyio mepy
3TOii AyTH, ECIIM paauyc OKPYKHOCTH paseH 30 cm.

126. Haueprure OKpyXHOCT> paauycoM 6CM. p X

o . C
Otnoxure Ha Helf Iyry JUIMHOH 4T cM.
127. lnuHa OKpYXHOCTH, pamuyc kotopoit 10 cm,
paBHa JUIMHE AyrH BTOPOH OKPYKHOCTH, conep- M P
xawe#i 150°. Haiigure paguyc BTopoH OKpyx-
HOCTH. y + D
128. Yersipexyronsiuk ABCD — kBagpar co
croponoil a, KM, ME, EP uw PK — pyru ¢ Puc. 9
uenTpamMu B, A, D u C cOOTBETCTBEHHO M PaJMycaMH, PaBHHIMH ~‘21

(puc. 9). Haligure JmuHY THHUH, OrpaHHYHBAIOLIEH 3alITPHXOBAHHYIO
Gurypy.

129. Ha xarere BC npsmoyroasHoro rpeyronshuka ABC ( £ C =90°) kak
Ha JIMaMeTpe MOCTpOeHa OKpyXHOCTh. Haiiaute mmHy Ayrm 3T
OKPYKHOCTH, KOTOpasi pacnono)XeHa BHE TPEyrojlbHHKAa M OTCEKaeTcs
runoteHy3oii AB, ecam £ B =36°, BC =6 cMm.

130. B tpeyronsnuke ABC AB=8cM, L A=45°, £ B=60°. [IpoBencHa

OKPYXXHOCTb C LIEHTPOM B BepluMHe A, KoTopast KacaeTcsa cTopoHs! BC.
Hatinure niMHy IyrH 3TOH OKPYXKHOCTH, PachoJIOKEHHOH BHYTpM
TPEYroibHHKa.

131. B okpyxHoCTb, pannyc KOTOpPOH paBeH 1, BIIMCaH NpaBHIBHBIA IBe-
HAQINATHYTOMBHHK, a8 OKOJIO OKPYXHOCTH onucaH kBaapar. Chenaiire
PUCYHOK H, TONB3YSCh MM, JOKaXHTe, 4To 3< N < 4.

Iaowmaas xpyra
132. Hadinnre miowans kpyra, paayyc koroporo pasen: 1) 3 cM; 2)  cm;

2
3) 7%- CM.
133. HaiiauTte c TOYHOCTBIO A0 AECATHLIX PaAMYC Kpyra, IJIomanb KOTOporo
paBHa 4 cM.
134. Panuyc xkpyra ymenbwiuna B 3 pasza. Kak npu 3T1O0M H3MEHMaach
nnomaas kpyra?
135. Haii;inte nnomaap Kpyra, AnMHa OKPYKHOCTH KOTOPOro paBHa 87 CM.
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136. JUmHu AByX OKpyxHocTe#t paBHbI 8m cM u 121 cM. Uemy paBHO
OTHOIIEHHE IUIOMIajeH COOTBETCTBYIOIHMX KPyroB?

137. Haiigute niowanb Kpyra, OrpaHH4EHHOr0 OKPY>XKHOCTBIO, ONTMCAHHOM
OKOJIO TPaBHIBHOTO TPEYrONbHHKA, €CIH IUIOW@lb TPeyrojibHHKa
paBHa 9+/3 cM™. :

138. Halimute oTHOImEHHE IUIOMANEH BMMCAHHOIO M ONMCAHHOTO KPYTOB
[PaBWIBHOIO LIECTHYTOJIbHHKA.

139. Haiinure mnomajgb KOibLia, pacloNoXEHHOr0 MEXAY AByMS KOHLIEH-
TPHYECKHMH OKPYKHOCTAMH, PaJHyChl KOTOPBIX PaBHBI 4 CM H 6 cM.

140. Haitmute miomans ceKTopa Kpyra, paiiyc KOTOPOro.paBeH 5 cM, eciu
COOTBETCTBYIOLIHA 3TOMY CEKTOPY LEHTpalbHBIi yron paseH: 1) 20°;
2) 150°; 3) 240°.

141. Kakyio 4acTh IJIOI3AM Kpyra COCTAaBAfeT ILIOWAIb CEKTOpa, eciH
COOTBETCTBYIOLIMH CEKTOPY UEHTpaibHBIi yron pasen: 1) 40°
2) 105°; 3) 330°7

142. [Tnomans CeKTopa COCTaBISET % ruiomaau kpyra. Haigure rpamyc-

HYIO MepY LIEHTPalIbHOrO yIila, COOTBETCTBYIOILIETO JAHHOMY CEKTOpY.

143. Haiizure paauyc xpyra, eciau nioliajb CEKTOpa 3TOro Kpyra paBHa
8,5 cM®, a LEHTpanbHBIl YroJ, COOTBETCTBYIOMIMII 3TOMY CEKTOpY,
paBeH 108°.

144. Haiinure mnowmanp KpyroBoro CerMeHTa, eClli paauyC Kpyra paBeH
10 cm, a rpamycHas Mepa Ayru cerMeHTa pasHa: 1) 30°; 2) 135°;
3)210°.

145. Hajigvre wiomans, KpyroBoro CErMEHTa, €ClH €ro OCHOBaHME PaBHO
4 cM, a rpagycHast Mepa yr'M cerMeHTa paeHa: 1) 45°; 2) 300°.

0

B - C
1///’1.
6
A > D
a) 6) 8)
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146. Moxer 1 cerMeHT kKpyra ObITh OXHOBPEMEHHO H ceKTopom?

147. Haiigute nnomaax 3alUTPUXOBaHHbIX GUIyp, H300paKeHHBIX Ha
pucyHke 10 (11MHBI OTPE3KOB JaHbl B CAHTUMETPAX).

148. Haiiante naomans Kpyra, BIHCAHHOTO B paBHOOCAPEHHbIA TPEYrob-
HHK, OCHOBaHHE KOToporo paBHO 10 cM, a 6okoBas ctopona — 13 cm.

149. Octpriii yron pomba pasen 30°, a miomans Kpyra, BOHCaHHOTO B
pom6, — 6n cm’. Haiinure niomans pom6a.

150. Isa kpyra umerT o6y xopay. Haiiaure oTHowleHue ruiowanei
3THX KPYIOB, €CIIH M3 lIeHTpa MepBoro Kpyra obuias Xxopna BUIHA NOX
yrnoM 60°, a U3 HeHTpa BToporo — nozA yriiom 120°.

151. Hafinure nuomaas KpyroBoro Koiblla, COIEPIKAIIErocs MexIy
ONMCAHHOH H BIHMCaHHOH OKPYXHOCTSIMH NPaBHJILHOTO TPEYrONbHUAKA
CO CTOpOHOIi 4 CM.

152. Ctopons! TpeyronbHHKa paBHbl 13 cM, 14 cM 1 15 cM. B Hero BnucaH
MONYKPYT, LEHTP KOTOPOro JEXKHT Ha Golblieii CTOpPOHE Tpeyronb-
Huka. HalinuTe nuiomans nonykpyra.

153. Ha cTopoHe npaBHIBLHOTO TpPEYrojbHHMKA, PaBHOH 6 CM, NOCTpoeH
NONYKPYF, NEKALHKA B TOM XK€ MONYNJIOCKOCTH, YTO M TPEYTOJbHHK.
Onpeznenure MIOWAAb YaCTH TPEYTOJIbHUKA, HAXOAALIEHCS BHe Moiy-
Kpyra.

154. Panuyc xpyra pasen 4 cM. B Hem npoBeseHa xopaa, paBHas CTOPOHE
NpaBUIbHOTO TPEYrojibHWKA, BIUCAHHOrO B 3TOT Kpyr. Haiiaure nno-
waas 60yIbLIEro U3 cerMeHTOB, KOTOPBIE ONpPENENsIOTCS 3TOH XOpIOi.

155. B kpyroBoit cexTop, rpagycHas Mepa OyTH KOToporo pasHa 60°, Bru-
caHa OKpY>HOCTb pannycoM 3 cM. Haiiaure niomans cexropa.

156. Pannyc kpyra paseH 2 cM. Ilo pasHble CTOpOHBI OT LIEHTpa Kpyra
NpOBEACHb! NapauleNbHbIE XOPIBl, OfHA U3 KOTOPbIX PaBHa CTOPOHE
NpaBUILHOIO BIIMCAaHHOTO YETbIPEXYrONbHUKA, a Ipyras — CTOPOHE
NpaBUILHOTO BIIHCAHHOTO IIECTHYTONIbHUKA. Haliqure nomans yacty
Kpyra, HaxoAsmIeHcs MeXIy XOpIaaMu.

PaccrosnHue Mexay AByMsl TO4KaMH ¢ 3aJaHHbBIMH KOOPAMHATaMHu.
KoopanHnaTel cepeHHbI 0OTpe3Ka

157. Haiinure paccrosiHie Mexay Toukamy 4 1 B, eciu:
1)A(2;4), B(5; 8);  2)A(-3; 1), B(4;1);  3) A(5; -2), B(-1; -3).

158. JTokaxure, uto Toukn A(-2;-3), B(2;1) u C(7; 6) nexar Ha onHoii
npsiMoii. Kakas U3 Touex nexut Mexay NByMs ApYTUMH?

159. BepiunHaMy TpeyroiasHuka spngiorcs touku A(-2;1), B(-1;5),
C(-6; 2). Joxaxute, 4To TpeyroabHHK ABC —— paBHOOEAPEHHRIN.



























































































































































































































































































































