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NPEAUCNOBUE

Hacrosamee nocobue comep:xuT OOGILIMPHBIM 3aJadyHBI MaTepuas
o BceMy Kypcy reomerpumn or 7-ro go l1-ro KJacca.

3ajauy B KaXXAOM naparpade CKOMIOHOBAHBI IIO TeMaM M TpPYII-
naMm caoxxkHocTH. IlepBas M Bropasi rpynnbl Kaskaoro naparpada co-
Jep)KaT 3ajadydl MUHHUMAJbHON CJOMKHOCTH. [JIs pellleHHUs STHUX 3a-
Jad JOCTATOYHO yMeThb IIPUMEHATHL OCHOBHBIE reoMeTpuueckue dak-
Tl M MCIOJb30BaTh HpOCTEHIINEe aJrOPUTMbI. ITO NPOJUKTOBAHO
pasgesioM IIporpaMMbl II0 MaTeMaTHKe «TpeboBaHUA K MaTeMaTHUue-
CKOM HOATOTOBKE YYAIIUXCHA».

TpeTbs U ueTBepTas TPYINbl 3ajau KaXJ0oro maparpada mpen-
CTaBJAIOT 3afay¥ cpelHel CTemeHH CJIOXKHOCTH. A UX pelieHUs
HeoOxoAMMO HeOOJIbIIOe OTKJOHEHUE OT HelNoCpeACTBEHHOI'O IpHMe-
HeHUA 3HAHUH, yMeHMe JejaTh NMPOCThle OBOOIeHHUs.

IlaTtas u mecrasa rpynnel 3ajau KaXJoro naparpada npexHasHa-
YyeHbl AJA HauboJiee MOArOTOBJEHHBIX ydamuxcsa. IIpu perrenuun
3TUX 3aja4 TpebyeTcs yMeTh IPUMEHATH 3HAHUA B YCJIOXKHEHHBIX CHU-
Tyalusix, UMeTh JOCTATOYHO BBICOKHII YyPOBEHbL PA3BUTHUS BBIYHCIIH-
TeJIbHBIX HaBBIKOB M HaBBLIKOB NpPOBeAeHHUA ajlrebpandyecKux Hpeod-
pa3oBaHH. 3aJlayy OATON M IeCcTOM rpynn B 6OJbINEH CTEIIeHH, YeM
3aJlauyy NpeIblAyIINX I'PYII, ONHPAIOTCA Ha IIPeLIIeCTBYIOUINA MaTe-
puan kypca. B Hekoropheix naparpadax nMeroTcs ceibMas M BocbMas
rpynmnel 3ajad, OTMEYEeHHbIe 3HAKOM «*». JTH 3aJaud HOCAT TBOpYeE-
ckuili xapakrep. IIpM WX pemeHuH HNPUXOAUTCA AHAJIU3UPOBATE
CJIOXKHBIe HECTaHJapTHble TeOMETPHYECKHE CUTyalluH, CaMOCTOA-
TeJIbHO OTKPHIBATb HOBBle (DAKTHI, YCTAHABJIMUBATh OTHOIIEHHA MEX-
Ay pasInuyHbIMHU 3JIEMEHTAMHK. ITH 3aJa4ld MOTYT KUCIOJIHL30BATHCSA BO
BHEKJIACCHOU paboTe.

3agauu B naparpadax pacrnojioxxeHbl napamu. Tak, sagauu 1, 3,
5, 7-11 rpynn aHAJOTWYHBI IIO CJOXHOCTH 3agauam 2, 4, 6, 8-if rpynn
CcoOTBeTCTBEeHHO. Takoe pacmosioskeHue 3amad yaoOHO IJsA COCTaBJe-
HUA BApHUAHTOB IIPOBEPOYHBIX paboT, pacupeieneHUs yOparkHEHUH
ISl KJIACCHBIX M JOMaNIHUX 3aJaHUM

ITo xaxgoit Teme B IMOCOGHH IIPHUBEAEHBI KOHTPOJbHLIE 3aJaHUA.
IJTH 3aJJaHUSI COCTOAT U3 HamboJiee THIUUYHBLIX 3a7a4U JAHHOM TEMBEI.
Kpome Toro, B Kaxx10M 3aJaHUM MMeeTCH 3aa4a NOBLIMIEHHOH TPYA-

o



HOCTH, 0603HAUEHHAsl 3HAKOM «*». OTH 3ajJadyHd, Kak NpaBHJIO, He
TpeGyIOT IPOBEJIEHUA CJIO0KHBIX BHIUMCJIEHUIN 1 ajaredbpandecKux Ipe-
o6paszoBaHKii. OHM IPOBEPAIOT YMEHNUA IIPUMEHATh 3HAHUA B HECTAH-
HapTHON CHTyaIlHH.

IIpeamnoJsiaraercs, 4TO KOHTPOJIbHBIE 3aJaHHUA IIOMOTYT YUHUTEIIO
OpPraHM30BaTh TEMATHMUYECKHUI yUeT 3HAHMIH IO reomeTpuu. Jlna ynob-
CTBa COCTABJIEHHs BAPHAHTOB Ka’KJOe M3 3aJlaHUIl pasbUTO Ha IpyI-
nul. B kakpoil u3 rpynn nomeleHs 3aJa4d NPUMEPHO OJMHAKOBOTO
YPOBHSI CJIOKHOCTH.

B konie mocobuss npuseneHbl OTBETHI, AaHbl YKa3aHUA K 3aja-
YyaM, KOTOpPHI€ MOTYT BbI3BATh 3aTPYJHEHUA, U IIOMENIEHBI DEIIeHUS
Haubosiee CJOIKHBIX 3a/ad IIEPBOM YacTH IMocobdus.

JlaHHafA KHHUra €CcTh pe3yJhTAT MHOrOJETHeH paboThl aBTOPCKOI'O
KOJJIEKTHBA N0 OPraHM3allu¥d MEeTOAHYeCKOro obeclieueHHsl IIPeIo-
naBanusa reomerpuu B r. CankTr-Ilerepb6ypre m Hukeropoackoi o6-
JIaCTH.



1.1.

1.2.

1.3.

1.4.

1.5.

HAYAJIbHbIE TEOMETPUYECKHUE CBEAEHUA
§ 1. TOUKHW, NPAMbIE, OTPE3KHU, NYUH

1) IIpoBeaute npsiMmyoo M o0o3HaubTe Ha Heil Touku E u F.
OTMeThTe HaA 3TOH NPAMOM TOUKY A, JEKAUIYI0O MEXAY TOYKa-
Mu E u F, n Touky K Tak, uToObI Touka F jexkajia MeXIy TOY-

kaMu A u K.

2) a) Ha pucyHke 1 HaiifuTe BCe JyYHd C HA4aJioM B TOuKe K.
6) KakuM oTpeakaM ¢ KOHIAMH B OO0O3HAUEHHBIX TOUKAaX

(puc. 1) npuHagnexuT Touxka K?

1) IIpoBexuTe NIpAMYIo U 0603HAYBTE
Ha Hed ToukM M u N. OrMmeTbTe Ha
3TOM mHpaAMOi Touky D, aexKamyio
Mexay TouykaMu M u N, u TouKy E
TaK, 4ToOhl Touka M Jexkaja MexAY
Toukamu E u D.

2) a) Ha pucyHke 2 HafiguTe Bce
Jy4u ¢ HayaJsoM B Touke C.

6) KakuM orTpe3akaM C KOHIIaMH B
0003HaYeHHBIX TOYKax (puc. 2) mpu-
HagJexXuT Touka C?

1) OrmerbTe TpH TOoukH. IIpoBeguTe
Bce IpsMBIe, IPOXOAAILINE UYeped
mapel 3THX ToueK. CKOJBKO TaKHX
IPAMBIX MOXKHO IpoBecTu? PaccMmoT-
PHTe BCe BO3MOKHBLIE CJIyUYaM.

2) a) Ha pucyHke 3 HaliguTe Bce
Jy4YH C HayajJoM B Toukax M u A.
6) KakuM oTpe3kaM ¢ KOHIaMH B
o003HaYeHHBIX TOYKax (puc. 3) mpu-
HaJJEeXHUT TOouKa M?

1) Hapwucyiite Tpu npamsie, y KOTO-
PpBIX:

a) TOJBKO OZHA TOYKA IMepecedyeHHusd;
6) TOJIBKO JBe TOYKH IepeceyeHHd.
2) a) Ha pucynke 4 mHalimute Bce
Jy4H ¢ HayaJioM B Toukax K m D.
6) Kakum oTpe3kaM ¢ KOHI[aMH B
o603Ha4YeHHBIX TOuYkax (puc. 4) mpu-
HaAJNeXUT TouKa K?

1) OrmetbTe ueThbipe TO4YKH. IIpoBe-
JUTe BCe NpAMbIe, IPOXOASAIINE Uepes
napel 3TUX TodeK. CKOJNBKO TaKHX
OPSAMBIX MOXKHO npoBecTtu? CuesaiiTe
PHCYHOK.

2) CKOJNBKO OTPE3KOB C KOHIIAMHU B
0003HAaYEeHHBIX TOYKax M300paKeHo
Ha pHUCYHKe 5?

M
K C
Puc. 1
A C B
F
Puc. 2
C
B
A M
D
Puc. 3
E
K D N
F
Puc. 4



1.6.

2.1.

2.2.

2.3.

2.4,

2.5.

2.6.

E

A ZM N:C

D F
Puc. 5 Puc. 6

K

1) Cronbko TOYeK IlepeceyeHMs MOTYT KMMeThb TPH MNpsAMbie?
PaccMoTrpuTe Bce BO3MOXKHEBIE cayudau. CaenaiTe PUCYHOK.

2) CKOJBKO OTpPEe3KOB ¢ KOHIAMM B OOO3HAUEHHBIX TOYKAX
u3obpakeHo Ha pUCYHKe 67?

§ 2. CPABHEHUE W U3MEPEHUE OTPE3KOB

1) Ha mpamoii a pacmojioykeHnsl TOuKM A, B u C, mpuuem
AB =5 cMm, BC =7 cm. Kakoit MoxxeT OwuITh aamHa AC?

2) Touxa C — cepenuna orpeska AB. Haiiaure aauny oTpes-
ka AC B genumerpax, eciu AB=T7 M 58 cm.

1) Ha npamoii m pacmnosoxeHbl TOuKM M, N m K, nmpuuem
MN =8 cm, NK =12 cm. Kakoit moxket 6uiTh aauHa MK?

2) Touka F — cepeauna otrpesxka EL. EF =3 oM 12 cm. Haii-
ante nauny EL B merpax.

1) Toukm A m B pacnojio’keHbl IO Pa3HBIE CTOPOHBI OT IPHA-
moit a; Cea, AB=37 nm, AC=12 am, CB = 26 nm. SABasa-
ercsa au Touka C TOuKoil mepeceuenus AB u a?

2) Touku C m D pacmoyioKeHHI Ha oTpe3ke AB Tak, 4TO
AC = DB, Touxka C jexxuT Mexay ToukamMu A u D. Haiinure
paccTosHue MeXAy cepeauHamMm orpeskoB AC u DB, ecam
AB=58cm, a CD = 2,8 1mM.

1) Touknm E m F pacnojioKeHBI 10 pPa3HbIE CTOPOHBI OT IpH-
Mo#t b M e b, EF =29 ¢cm, EM =14 cm, MF = 16 cm. fABnaa-
erca nu Touka M Touko#l nepeceuenus EF u b?

2) Touku E u F pacnosioskeHbl Ha orpedke CD Tak, 4TO
CE = DF, touxka E nexur mexay roukamMu C u F. Paccroanue
Mexxay cepeguaamMu otrpeskoB CE u DF pasHo 8,5 nMm, a JiuHa
orpeska CD pasHa 1,2 m. Haiigure EF.

1) Ha npsamoii a pacmosoxxeHbsl Toukn M, A u B. Hailigurte
MA u MB, eciu AB=6cm u MA + MB =9 cMm.

2) Ha npsamoii oTMedeHbI IIOCJAeA0BaTEJbHO TOUKU A, B, C u D
TakK, 4To AB = CD. CymecTBYIOT JH €llle Iapbl PaAaBHBIX OTpPe3-
KOB C KOHIAMH B HA3BAHHBIX TOYKAaX?

1) Ha npsimoit b pacnosokensl Touku A, E u F. Halinute AE
u AF, ecin BF =8 cm u AE + AF = 14 cm.

2) Ha npsamoii oTMedeHBl IOCIeA0BaTeILHO TOUKH A, B, C u D
TaK, 4T0 AC = BD. CymecTByiOT JH ellle Iapbl PABHBIX OTpe3-
KOB C KOHIAMM B HA3BAHHBLIX TOYKax?



2.7*%,

2.8%,

3.1.

3.2.

3.3.

3.4.

3.5.

B C E A

3nad, uro AB =8, M — cepeguHa oTpe3ka AB, HalguTe
Ha npamoil AB Bce Takme ToukM X, AJA KOTOPHIX CyMMa
XA + XB + XM pasna 9. ITokaxuTe 3TH TOYKK Ha PUCYHKe.

3Has, ytro AB =8, M — cepeaunHa oTpesxka AB, Haligure
Ha npsamoi AB Bce TakMe TOukM X, AJA KOTOPEIX CyMMa
XA + XB + XM pasua 15. ITokaKkuTe 5TH TOUKH HA PUCYHKeE.

§ 3. CPABHEHHE U WU3MEPEHWUE YIrnoB

1) CkonbKO pa3BepHYTHIX U IPAMBIX YIJI0B N300paKe€HO Ha pH-
cyHKe 7? HasoBuTe Kakue-HUOYAL ABA OCTPRIX U ABa TYMIEIX yTJia.
2) IIpamoit yron ADB pasaenen ayuom DC nHa aBa yria, u3s
KOTOPHIX OAMH Oosblue apyroro Ha 8°. Haliaure rpaaycHbie
MepBbl 3TUX YTIJIOB.

1) CKOJIBKO pPasBepHYTHIX M INPAMBIX YIJIOB HM300pa’KeHO Ha
pucyHke 8? Ha3oBuTe Kakue-HUOYAb JBa OCTPBIX U JABA TYIBIX
yria.

2) IIpamoit yron AOB pasaeneH ayuom OC Ha aBa yrJja, U3
KOTOPHIX OZHH B 4 pasa Gosbmie gpyroro. Haiigute rpagycHbie
MepBl 3TUX YTJIOB.

1) CKOJBKO TYIBIX, PA3BEPHYTHLIX, MPAMBIX M OCTPhIX YIJIOB
n3obpakeHo Ha PUCYHKe 9?7

2) Yron AOB, paBHmuit 124°, nyuyom OC pasgeneH Ha JBa
yrjia, pasHOCTH KOTOpbIX paBHa 34°. HaiiguTe 3TH YIJIBL.
Yemy paBeH yroJj, obpasoBaHHbI# jsydyoM OC u OGUCCEKTpPHUCOH
yriaa AOB?

1) CxkoipKO pa3BEepPHYTHIX, NPAMBIX, OCTPhIX M TYNhIX YyIJOB
nsobpakeHo Ha pucyHKe 10?

2) VYron AOB, pasubiii 164°, ayuom OC pasnejleH Ha ABa
yrJja, rpagycHble MEPhI KOTOPBIX OTHOCATCA Kak 3 : 1. Halgu-
Te 9TH yrJabl. UeMy paBeH yroJ, o6pasoBaHHbI# JyuoM OC u
6uccekTpucoit yria AOB?

1) CKOJIBKO DPa3BEePHYTHIX, NMPAMBIX, OCTPhBIX M TYNBLIX YIJIOB
u3obpakeHo Ha pucyHke 11? 3anuuinTe B IOpsAKe Bo3pacTa-
HUS BCE€ YIJIbl, HMewIue obmiyio cropony OB.

2) JIlyau BM pgenur pasBepHYTHIH yron ABC B OTHONIEHHUH
5 : 1, cuuras or ayya BA. Haiigute yron ABK, eciu BK —
ouccexkTpuca yraa MBC.




3.6.

3.7*.

3.8%.

4.1.

4.2,

4.3.

4.4.

C C
B D
B /D
A 0] A (0]
E E
Puc. 10 Puc. 11 Puc. 12

1) CKOJIBbKO pa3BepHYTHIX, NPAMEIX, OCTPHIX M TyNbIX YIJIOB
n3obpakeHo Ha pUcyHKe 12?7 3anuminTe B IOpsAAKe BO3pacra-
HUS Bce YIJIkI, uMewmniue obmuryo cropony OC.

2) Jlyu MF penur pasBepHyThl# yroa EMH B OTHOmIEHHH
1: 2, cuuras or ayua ME. Haiigure Benmuuny yria LMH,
eciu ML — 6uccexktpuca yria EMF.

IIpamo#t yron ABYyMsA Jyd4aMH, HCXOAALIMMH H3 €ro BepIIH-
HEI, pa3fejieH Ha TPH yrJja, OJUH M3 KOTODLIX paBeH PasHOCTH
ABYX Apyrux yriyoB. Haiaure BesnunHy OOJIBIIEr0O M3 3THX
YTrJoB.

IIpsimoii yros pasfesieH JIy4OM, HCXOAAIINM H3 €ro BEPUIHHBEI,
Ha JBa TaKUX yrJja, YTO MOJIOBMHA OJHOI0O yrjla paBHa TPETH
apyroro. HaligiuTe 3TH yrisbl.

§ 4. CMEXXHbLIE U BEPTUKAJIbHbIE YIAbl,
NEPNEHAUKYIAPHLIE NPAMbDIE

1) Oxun us aByx yraos ABC u CBD, u306pakeHHHIX Ha DH-
cyake 13, Ha 50° G6osnbpme gpyroro. Haligmure 3TH yriH.

2) Ha pucysake 14 AF 1 EB, ZCOB = 20°.

a) Haiigute yron DOF.

6) Haitgute mapy TYnEIX BepTHUKAJbHBLIX YTIJIOB.

1) Ogun us aByx yrsoB hk u kl, u300pa’keHHBIX HA PHCYH-
Ke 15, Menbie apyroro B 3 pasa. HaiiguTe 3TH yrasl.

2) Ha pucynke 16 AD | BE, LZEOF = 60°.

a) Haiigure yroan DOC.

6) HasoBuTe mapy TynbsiX BEPTHKAJbHBLIX YTIJIOB.

1) PasHocth aBYx yrioB AOB u COB, uso0pa>keHHhIX Ha pU-
cyHKe 17, paBHa 54°. Halgure 3TH yrJbl.

2) Ha pucynke 18 AC | DB, OK — ouccekrpuca yriaa AOB.
a) Moxer gu yroa POC ObiTh paBHEIM 44°59'7

6) Haiigure orHoumenue sBeauuuH yrioB DOK u POB.

1) I'paagycHble Mephl yrioB hk u kl, n306pa*keHHBX HA PUCYH-
ke 19, otHocsaATcAa Kak 1 : 4. HaliguTe aTH YyIJbI.

2) Ha pucysake 20 AD | BE, OC — o6uccekrpuca yraa DOB.
a) Moxer su yron FOE 6viTh paBHbiM 45°1'?

6) Yemy paBHa pasHOCTh IrpafyCHbIX Mep yrjoB FOB u EOC?



C
C
B
A B 0 h
F
Puc. 13 Puc. 14 Puc. 15
F |4 A
(0}
\
E (0} D 0]
C
D P ¢

Puc. 16 Puc. 17 Puc. 18

4.5. 1) Ha pucyske 21 BC L AD, £2 = /3. PaBubl 1 Z1 u £4?
2) IIpameie AB, CD un EF nepecekarorcs B Touke O Tak, 4TO
aydy OE — 6uccexkrpuca yriaa AOD, papHoro 165°. Haiigurte
yron AOF (puc. 22).

4.6. 1) Ha pucyske 23 KT | MP, /3 = Z4. PaBHu 21 L1 u £27
2) IIpameie AD, BE u CF nepecekaloTcsi B Touke O Tak, 4TO
aydy OE — 6uccexktpuca yraa FOD, ZFOE = 37°30'. HaiinuTte
yron BOD (puc. 24).

h o F A B
A 1 4 D
213
E (0] B
! D C C
Puc. 19 Puc. 20 Puc. 21
E
D K
A /B
o
1|2
¢ 3N\ 4
F M T P
Puc. 22 Puc. 23
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5.1.

5.2.

5.3.

54.
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5.6.
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IIpy nepeceyeHUM ABYX NPAMEBEIX OAUH H3 0Opa3soBaBHIMXCHA
yrjoB B 8 pas MeHbIlle CYMMBI OCTaJILHBIX yrioB. Haiinure Be-
JIMUNHY Ka)XJO0ro M3 3TUX YTIJIOB.

IIpu nepecedyeHMH ABYX MHOPAMBIX OAMH H3 0OOpasOBaBIINXCH
yrJI0oB paBeH % CYMMBI OCTaJibHBIX yryoB. Haiigure BenMuuHY

KaXXJa0ro U3 3THUX YIJIOB.

TPEYTOJIbHUKH

§ 5. TPEYITOJIbHUK, PABEHCTBO TPEYTOJ/IbHAKOB,
NEPUMETP TPEYITOJIbHUKA

Tpeyronvaukun ABC u MNP paBHbl, InpuuemM ZA=/M,
£LB=ZN.

a) Haiiagure BC u yron C, ecniu NP=12 cm, a LP =12°1".
6) Moryr nu B tpeyrojbHuKe ABC ObITH DABHBIMU CTODOHBLI
AB u BC, ecau Bce cropoHbl AMNP uMeoT pa3Hble AJIUHBI?
Tpeyroavuuku OKT u ABC pasHbl, npuuem /B =17°35',
OK =23 cm, ZO=/LA, /T = ZC.

a) MoryTr nu Bce yrabsl TpeyronbHuka ABC O6BITL DABHBIMH,
ecan gasa yriaa AOKT uMelOoT pasjiHuyHbIe rpPajyCHble MepbI?
6) Haiigure AB u yron K. ‘

Tpeyroabuuku MNP n SKT paBHbI, IOpuuem MP =ST,
LM =/8S, MN =17 oM, /K = 70°18'.

a) Haiigute yron N u SK.

6) Mosxer au nepumeTp TpeyroabHuka SKT ObiTh GoJibiie
nepuMeTrpa TpeyrojbHuka PMN?

Tpeyronvuuku OEB u SKT paBubl, npuuem <B=/T,
EB =KT.

a) Haitaure OB u yron K, ecim £LE = 121°15’, a ST = 16 am.
6) MoskeT JH OTHOLIEHHE [IEePHUMETDOB JaHHBbIX TPEYroJbHUKOB
OBITHh PAaBHBIM ABYyM?

Tpeyronsauku ABC u A B,C, paBHrl, npuuem AB =B A,,
A,C,=CB, ZB=15° B,C,=5M.

a) Hangure AC u yron A.

6) Moxxer nu nepumeTp TpeyroasHuka A,B,;C, 6biTh Gojble,
yeM 2A,B, + AC, ecau B Tpeyronbuuke ABC AB = BC?
TpeyronsHuxk A;B,C, paBeH TpeyroibHuky ABC, mnpudem
B,C,=AC, AC, = AB.

a) Haiizutre B,A; u yron C, ecnu £B; = 60°, BC =8 m.

6) Mosker au nepuMerp TpeyrojabHuka ABC O6bITh pPaBHBIM
2AC + 3B,C,, ecnn M3BECTHO, 4TO BCe eTr0 CTOPOHBI DPaBHBI?



§ 6. MEPBbIA NPU3HAK PABEHCTBA TPEYIOJIbHUKOB.
MEAWAHA, BUCCEKTPUCA U BbLICOTA TPEYIONbHHUKA

6.1. 1) Hoxaxure, uto TpeyroabHUKH ABC u A B,C, paBHH
(puc. 25).
2) BD saBusiercA BLICOTOM M MeAHMaHOIi TpeyroabHuKa ABC,
u300pa’XeHHOr0 Ha pHCYyHKe 26.
a) Hoxkaxwure, uro AABD = ABDC.
6) Hoxaxxure, uto AB = BC.
6.2. 1) Hokaxxure, yto Tpeyroasauku MEF u KLP paBHbI (puc. 27).
2) KP — Guccexkrpuca TtpeyrojgbEuka MKL, usobpaxeHHOTO
Ha pucynke 28, MK = KL.
a) Hokaxwnure, uro AMPK = ALKP.
6) Hokaskurte, uto KP — meauaHa rpeyroabEuka MKL.
6.3. 1) Hoxaxure, uro ABOA = ACOE (puc. 29), eciu AO =OC,
BO = OE.
2) Ha pucynke 30 BD =DE u Z/BDA = ZEDA.
a) Hokaxure, uro NADB = NADE.
6) Hoxaxxure, uro AD — OuccekTpuca tpeyroibauka ABC.
6.4. 1) Hokxawxwure, yuro AHOP = AKOM (puc. 31), ecitu OH = OK,
OP =0OM.
B
B B,
/»\ /X
A 7 C A, 7 C, A D C
Puc. 25 Puc. 26
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Puc. 31 Puc. 32 Puc. 33
2) Ha pucyuke 32 PM = PE u LEPH = /MPH.
a) Hoxkaxkure, uro APEH = APMH.
6) HMoxakure, uro HP — 6uccexkrpuca TpeyroabHuka KMH.

6.5. 1) Ha pucynke 33 usobGpaskeHnl TpeyroibHUKH MNP u CDE,
Y KOTODRIX LM = /ZD, MN = DE. [okaxure, uro ZE = 4N,
eciiu MP =CD.

2) Ha pucysuke 34 AE u BF — meauaHnl Tpeyroabauka ABC;
AK = 10,7 pm. Hailigure gnuny orpesxka KB.

6.6. 1) Ha pucyuxe 35 usoGpaxeunl TpeyroabHuku EFM u ABC,
y xoropeix /F =/B, FE = AB u FM = BC. Hokaxxure, 4TO
LM = £C.

2) Ha pucynke 36 AD u BE — O6HCCEKTPUCHI TpPEYroJIbHU-
ka ABC; ZBCO = 37°40’. Haiigure Benuuuny yrja OCA.

6.7%. Ha pucyuke 37 BE u CF — BbIcoThl Tpeyroabuuka ABC. IIpu
NIOMOIIIM TOJILKO JIMHed KU mocTpoiite BbIcOTYy AX 3TOro Tpe-
yroabHuKa. Haiigure aauuy orpeska BC, ecim AX = BE,
CX=CE u AC=17 gm.

6.8%*. Ha pucynke 38 KP u MF — BbicoTHl TpeyroabHuka KML.
IIpu nmomoinu TONBKO JHHeHKH moctpoiite BeicoTy LX 3TO-
ro TpeyroabHuka. Haligure BenuuuHy yrina XLM, ecuan
KP=LX, MP=MX u LPKM = 27°.

B F

|l * A
A‘ M A
B

Puc. 34 Puc. 35
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7.1.

7.2.

7.3.

7.4.

7.5.

§ 7. CBONCTBA PABHOBEAPEHHOTO TPEYTOJ/JIbHUKA

1) Ha pucyuxke 39 AB = BC. Hokaxure, uro £1 = £2.

2) BD sBasieTcsi BbICOTOM paBHOGEAPEHHOIO TpeyroJbHuKa ABC
(AB=BC), LABD=17°, AD =9 cm. Haiigure yramt DBC,
ABC u ocHoBanme AC.

1) Ha pucynke 40 AB = BC. Hoxkaxure, uto £1 = £2.

2) BD saBnaserca OWCCEKTPHUCON PpPaBHOOGEAPEHHOIO TPEYroJib-
Huka ABC (AB =BC); AC=18 cm, 4DBC = 21°. Haiiaure
yrast ABD, ADB u aiuny orpe3ka AD.

1) Ha pucynke 41 paBHoGegpeHHbIH TpeyroabHuK ABC u pas-
HoGeApeHHEbIH TpeyroasHuK ADC umMeroT obmiee ocaoBanue. Jo-
Kaxure, uyro £LBAD = ZBCD.

2) Ha wmeamane CM paBHoGeapeHHOro TtpeyrojbHuka ABC
¢ ocHoBaHueM AB Basara Touka O. [JokaKuTe, UTO TPEYroJb-
HUK AOB paBHOGeapeHHBIH.

1) Ha pucynke 42 paBHoGeapeHHble TpeyroibHUKN ABC n ADC
uMeloT obuiee ocHoBauue AC. [Hokakure, dyto LBAD = Z/BCD.
2) Ha Bricore AH paBHOGeApeHHOro TpeyrojbHuKa ABC
¢ ocHoBanueM BC B3sata Touka M. [JokaXuTe, YTO TPEYyroJb-
HUK BMC paBHOOeApeHHBIH.

1) Ha pucynke 43 A ABC paBHOGeApeHHBIH ¢ ocHOBanueM AC,
L — cepenuna AC, AM = CK. [dokaxure, uro ML = LK.

2) PaBHoGegpeunsbie TpeyroabHuku ABC u DBC umenoT obmee
ocaoBanue BC. Bepmuubi A u D HaxXoAATCA 1O pasHBIE CTO-
porrel ot BC. Otpeskn AD u BC mnepecexkawrca B Ttouke O.
Hoxkaxurte, uro AD 1 BC.

B
B B
A C
c A C
1 2 1 V \{2 D
Puc. 39 Puc. 40 Puc. 41
B C
B B A
M K
C A T L ' c P o) T
Puc. 42 Puc. 43 Puc. 44



7.6.

8.1.

8.2.

8.3.

8.4.

14

1) Ha pucyuxe 44 usobpakeH paBHOOGEAPEHHBLIN TPEYTOJbHUK
c ocHosBaHueM PT, CO — BricoTa TpeyrosbHuka, PB = TA. Jo-
Kaxxure, uto LPBO = LZOAT.

2) PaBrOGegpennbie TpeyroibHUKn ABC u ABD umelor obiree
ocHoBaHUe AB. Bepimmusbl C u D HaxonsaTcs II0 pa3dHble CTOPO-
HHI OT ,AB. Otpeaku AB u CD nepecekaioTcs B Touke M. JJoka-
KUTE, 4To M — cepenmua AB.

§ 8. BTOPOM 1 TPETUW NPU3HAKH
PABEHCTBA TPEYITONbHWUKOB

1) Ha pucynke 45 Z1 =42 u DC =CE. [okaxure, 4TO
BC = AC.

2) Ha pucyuke 46 AB=CD, BC = AD, ZABD = 27°. Halinure
Beauuyuny yriaa BDC.

1) Ha pucyuke 47 FO = OL, LEFO = ZOLK. [loka)xkure, 4TO
FE =KL.

2) Ha pucynke 48 AB = AD, BC =CD, ZACD = 19°. Haiinure
Benuuuny yriaa ACB.

1) Ha pucyuxe 49 NP = MK, MN = PK, ZNMK = 137°. Haii-
aute Z1.

2) AD u CE — OucceKTpHCH pPaBHOOEIDPEHHOIO TPeyroJibHHKA
¢ ocHoBauueM AC. [Toxaxkute, utro NAEC = ACDA.

1) Ha pucyuke 50 AB = AD, BC=CD, ZACB = 121°. Haiign-
Te /£1.

2) AE u KM — 6ucceKTpHUchl paBHOGEAPEHHOrO TPeyroJbHUKA
APK c ocHoBannem AK. [loxkakurte, 4TO TpeyroibHuxku APE
u KPM paBHBHI.

D
B
A
C
E B
Puc. 45 Puc. 46
B
A C
D
Puc. 48



8.5.

8.6.

8.7%,

8.8%.

9.1.

Puc. 50 Puc. 51 Puc. 52

1) Ha pucynke 51 ZDAB = ZABC, AK = KB. Jlokaxure, 4To
LADB = /BCA.

2) Touxu C u D pacnoJIOKeHBI 10 Pa3Hble CTOPOHBI OT NPAMO
AB Tak, uro AD = AC, BD = DC. ,D,'oxamn're, yto AB — 6uc-
cekTpuca yraa DAC.

1) Ha pucynke 52 LZHKN = /ZMNK, KO = ON. [okaxure,
yro LZKHN = ZKMN.,

2) Touku M u E pacIoJioXeHbl 110 pasHble CTOPOHBI OT HPsi-
moii OP Ttak, yto OM =PE u MP = OE. Joka)Xure, YTO
£LZMOP = LEPO u ZMPO = LEOP.

1) Ha opHoli CTOPOHe yIJla ¢ BepIIMHONH A OTMe4YeHbl TOYKH D
u B, Ha apyroit cropoue — C u E TtakK, utro AD = AC =3 cm,
AB = AE = 4 cM. [loxkaxkute, uro: a) BC =ED; 6) KB=KE,
rge K — Touka nepeceuenusa orpeskoB BC u ED.

2) ABC u A,B,C, — paBHOGeApEHHbIE TPEYTOJBLHHUKH C OCHO-
BaHusMu AC u A,C,, Touku M u M, — cepeguHHl cTopoH BC
u B,C, coorsercTBenHo, AB = A;B,, AM = A,M,. [lokaxxure,
uro AABC = AAB,C,.

1) Ha oxHoi#1 cTOpOHEe yria ¢ BeplinHON B oTMe4YeHbl TOYKH M
n O, Ha gpyroii — K u P rak, yro BM = BP, BO < BM,
BK < BP, a ZOPB = ZKMB. [lokaxure, 4TO:

a) MK = OP;

6) TM =TP, rge T — Touka IepecedeHHsI OTpe3kOoB MK
u OP.

2) AC u A,C; — ocHOBaHMA DaBHOGEADEHHEIX TPEYTOJbHH-
KoB ABC u A,;B,C,, touku M u M, — cepesuHsl cropon BC
u B,C, coorsercrBenno, AC = A,C,, AB = A B,. Joxamxure,
aro AABM = AA B M,.

§ 9. OKPYXXHOCTb. 3AJAUU HA NMOCTPOEHHUE

1) Ha pucynke 53 unsofpaskeHa OKpPYKHOCTL C LeHTpoM O,
ZAOB = ZCOD. Haitgure AB, ecau usBecTHo, uto CD = 5 cMm.
2) Ornoxkure or ayda PK yrou, paBHbIi yray A (puc. 54).
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AD ; < D

9.2.

9.3.

9.4.

9.5.

A B
Puc. 53 Puc. 54 Puc. 55

1) Ha pucyske 55 wuaobOpakeHa OKpPY’KHOCTb C ueHTpom O,
AB=CD. Haiiautre yron COD, ecad HM3BECTHO, UTO
LAOB = 37°.

2) IToctpoiiTe buccexTpucy maHHoro yriaa B (puc. 56).

1) Ha pucynke 57 wnaobpakeHa OKDY»KHOCTb ¢ IeHTpoM O,
xopia AB paBHa paguycy OKpy:KHOCTH, yroa OAB paBen 60°.
Haiigure ZCOD.

2) OrnokuTe OT AAHHOTO Jyda yroJi, paBHBIH JaHHOMY.

1) Ha pucynke 58 wusobpaxeHa OKPYIKHOCTb C IieHTpoM O,
xopaa PT paBHa paguycy OKpy»KHOCTH, yroa MOP paseHn 120°.
Haiigure ZOTP.

2) ITocTpoiiTe GHCCEeKTpPHCY AAHHOTO HEPA3BEPHYTOro yrJja.

1) Ha pucyuke 59 usobpakxeHa OKpYKXHOCTb ¢ uenrpom O,
AB = DE. lokaxure, uto yroa AOD paseH yray BOE.

D

C P

Puc. 56 Puc. 57 Puc. 58
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9.6.

2) Hauwm Tymoit yron A u ayd MK. Ornoxure or nyda MK
yroJl, paBHBIH YIJy, CMEXHOMY C yIJIOM A.

1) Ha pucynxe 60 usobpaskeHa OKDY>XHOCTb ¢ IeHTpom O,
ZPOC = ZEOT. Noxaxkure, utro PE =CT.

2) Hau octpriit yron A. IlocTpoiiTe 6ucceKTpUCy yria, CMex-
HOIro Cc yrjom A.

§ 10. NOCTPOEHUE NEPNEHAUKYNAPHbIX MPAMbIX

10.1. 1) Yepe3 Touky A HpoBeIUTEe NPAMYIO, IePINEeHAUKYJISIPHYIO

npamoit a (puc. 61).
2) Ilocrpoiite meauany AM tpeyroasHuka ABC (puc. 62).

10.2. 1) Yepes Touky B nposeguTe NPAMYIO, IePIEHAUKYJISIPHYIO

opamoii m (puc. 63).
2) ITocrpoiite meaunany MK tpeyroabuuka EMF (puc. 64).

10.3. 1) IlocTtpoiiTe a06bIe ABa B3AMMHO NEpPHEeHAHUKYJIADPHBIX AHA-

MeTpa OKPY>KHOCTH.
2) Ilocrpoiite Bhicory AH TpeyroabHuka ABC (puc. 65).

10.4. 1) IloctpoiiTe nio6ble ABe B3aMMHO IIEpPIEeHAKUKYJAAPHBIE XOP-

Abl OKPYXXHOCTH.
2) Iloctpoiite BricoTry BH tpeyroabuuka ABC (puc. 66).

10.5. 1) IlocTpoiiTe yroa 45°,

2) ITocTpoiiTe OKPYKHOCTHL C JHUAaMETPOM, DaBHHIM JaHHOMY
OTpPE3KYy.

10.6. 1) Iloctpoiite yroa 135°.

2) HaHbl gBe TOYKH, ABIAKIINECH KOHIAMHA JHaMEeTPa OKPYK-
HocTH. IlocTpoiiTe 3Ty OKpPY’KHOCTB.

B
a *B
m
/
A

W A~

Puc. 61 Puc. 62 Puc. 63

Puc. 64 Puc. 65 Puc. 66
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11.1.

11.2.

11.3.

11.4.

a

NAPAJINENbHDBIE NPAMDIE

§ 11. NAPANNENbHBIE NPAMBbIE.
NPU3HAKHU NAPANNENBHOCTU NPAMbBIX

1) IlapansenbHbl Ju OpAMEBIe a U b, H300pa’keHHbIe HA PUCYH-
Ke 677

2) Ha pucyuke 68 Touka N — cepenuHa orpe3koB PK u MT.
HJdokaxkure, uro npamele PT u MK mnapajejabHBI.

1) ITapannensHBl JIU HOpAMBIe M W N, M300paKeHHbIe Ha
pucyHke 697

2) Ha pucynke 70 AB u CD — guameTpsl OKpy:kHOCTH. o-
Kaxure, uro AC u BD mnapaJjejbHBbI.

1) ITapannenbHpl au npAmble ¢ U b, U300pakeHHbIEe HA pPH-
cyHke 717 :

2) Ha pucyske 72 PT = KM, PK = TM. Joxaxkxure, 4TO IPs-
mble PT u KM napajjiedbHBI.

1) IlapajutesbHBl JM OpAMBIE M U N, H300pa)KkeHHble Ha
pucyuke 737

2) Ha pucyuxke 74 AB =CD, BC = AD. Jlokaxxure, 4TO IpH-
mble AB u CD napaJijiejbHBbI.

% \ "

P T
=N
137°
b N n
M K

/

Puc. 67 Puc. 68 Puc. 69

B /470

a
b
rs /0133 = v;

Puc. 70 Puc. 71 Puc. 72

\128° a A(50°
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11.5.

11.6.

12.1.

12.2.

12.3.

12.4.

C M K
Puc. 76 Puc. 77 Puc. 78

1) IlapannenbHe! Ju OpsaMble a U b, b u ¢, a u ¢, u306pa’keH-
HBI€ Ha PHCYHKe 75?7

2) Ha pucyuke 76 Z1 = £2, AC = MK, BC = NK. [lokaxure,
yTo npamble AB u MN napajjejbHBI.

1) IlapannenbHbl Ju OpAMBle m U n, m u k, n u k, uzobpa-
’KeHHble Ha pHUCYHKe 77?7

2) Ha pucynke 78 /1 = £2, MK = AB, NK = AC. Jlokaxure,
yTo npAamble NM u BC napaijiejbHBI.

§ 12. CBOMCTBA MAPAJNENbHbIX MPAMbIX

1) Ha pucyuke 79 mpsimple m U n napaijelbHbl, Z1 = 65°.
Haiigure yrawel 2 u 3.

2) Yepes Bepuinny A tpeyroaruuxka ABC ¢ npaMmbiM yriaom C
IpoBeieHa mpsaMasi, napaJjjejbHaa cropoHe BC. Haiigure
yron B TpeyronbHuka, eciu ZCAB = 43°.

1) Ha pucyuke 80 npsmele ¢ u b napajnenbHbsl, £1 = 132°,
Haiigure yraer 2 u 3.

2) Yepes Bepmimny M Tpeyroabuuxka MKP ¢ OpaAMBIM yr-
jJom K mnpoBefeHa nmpsaMasi, napaJjieibHasi cropoue KP. Haii-
autTe yroan M TpeyroabHuKa, ecau LP = 57°.

1) Ha pucynke 81 mpsamele m U n napajjeibHbl, Z1 = 140°.
Haiigure yraer 2 u 3.

2) HMau yron ABC, paBuwiii 76°. Yepe3d TOUKYy A mpoBeieHa
npAMas, napajJjesibHas npamMoil BC u nepecekaloniass 6Uccek-
Tpucy yria B Touke M. Haiigure yrabl TpeyroJbHuKa ABM.

1) Ha pucynke 82 npsamele @ u b mapajnenbHbl, Z1 = 74°.
Haiigure yram 2 u 3.

2) Yepes Touky M Omccextpuchl yriaa ABC, pasHoro 94°, npo-
BeJieHa NpAMas, apaJjjejnbHas NpAMoil AB u nepecekamwomas
ctopony BC B Touke K. Haiigure yranl tpeyroabauka BMK.

3\ m / a \’" ”

=

Puc. 79 Puc. 80 Puc. 81
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12.6.

12.7%,

12.8*.

13.1.

13.2.

20

Z/A \z\a - 2/3/ b

Puc. 82 Puc. 83 Puc. 84

1) Ha pucynke 83 npsimble m u n napaJ- B
JenbHbl, £1 = 111°. Haligure yrisl 2 u 3.
2) Brytpu yraa ABC nposejeHBl IIa-
pannenbHble Jgyun AM wu CK. Haii-
aure yron ABC, ecim £LMAB = 140°,
ZKCB = 131°.

1) Ha pucyHke 84 mnpsimble a 4 b na-
panienbHbl, £1 = 131°. Haiigzure yrans 2
u 3. A C
2) Bee yraa MOP nposefedHbl IapaJi-

genbHble ayun MT u PK. Puc. 85
Hasigure yron MOP, ecain LOMT = 15°,

ZOPK = 31°. N
Ha pucynke 85 AB=BC, ED= AE,

ZC =80°, £ZDAC = 40°. [loxaxure, 4ro P T
npamele ED nu AC napaaiensHbi. Haiinu-

Te yroa BED.

Ha pucyuxke 86 PN = NT, PK — 6uc-

cektpuca yraa MPT, ZNPT =170°,

ZPKM = 55°. [JlokaXHTe, UYTO IIpPSAMEIE

PT u MK mnapanneabusl. Haiigure M K
yroa PKT. Puc. 86

§ 13. NPAKTHYECKHE CNOCOBbI NOCTPOEHHA
NAPANIIENbHbLIX NPAMbBIX.
NPHU3HAKM U CBOWMCTBA MAPAJJIE/IbHbIX NPAMbBIX

1) HauepTuTe NPOM3BOJIbHYIO NPAMYIO 4 U ABe TOUKH M u K
10 OJHY CTOPOHY OT Hee. C IIOMOIIBIO YEPTEKHOIO YrOJIBHUKA
M JIMHEeHKH 4Yeped KaxkAyio U3 Touek M u K mposeauTe nps-
MYI0, NapajljleJIbHYIO NPSAMOH a.

2) Ha pucynke 87 £1 =67°, £2=127°, /4 = 67°. Haiigure
yroa 3.

1) HayepruTe IpPOU3BOJBHYIO MPAMYIO M M ABe TOYKH A U B
o pa3Hble CTOPOHBI OT Hee. C MOMOINBIO YEPTEKHOTO YIOJb-
HHUKa M JIHHEeHKHU Yepesd KaKJAYyI0 U3 ToueK A U B mpoBezure
NIpsAMYIO, NapajIeJbHYIO NPAMOHR m.

2) Ha pucynke 88 /1 =173°, £33 =92°, £2 = T73°. Haiigure
yroa 4.



13.3.

13.4.

13.5.

13.6.

Puc. 87 Puc. 88 Puc. 89

1) HauepTuTe HPOU3BOJBLHYIO MPSIMYIO a@ ¥ ABe TOUKH M u K
o OAHY CTOPOHY OT Hee. C MOMOINBIO IIUDKYJS U JHHEHKH
yepesd Kaxkayio u3 touek M u K mpoBeauTe npaMylo, mapal-
JeJbHYI0 NpAMOH a.

2) Ha pucynxe 89 Z1 = 82°, £2 =98°, Z4 = 102°. Haiigure
yroa 3.

1) HauepTHuTe NMPOU3BOJBHYIO NIPAMYIO 7L M [Be TOYKU A u B
110 pa3Hble CTOPOHLI OT Hee. C MOMOINBIO MUPKYIA U JIMHEHKH
yepes KayKAYyI0 U3 TOuek A um B mpoBefuTe NpaAMYylo, mapai-
JeJIbHYIO IIPAMO# n.

2) Ha pucynke 90 £1 =63°, L2 =77°, £4 = 117°. Haiigure
yroa 3.

1) HayepTure npousBosbHBIi TpeyroaibHuK ABC u BeIGepuTe
BHYTpH Hero INpousBoJbHYIO TOYKy A,. IlocTpoiiTe Tpeyrois-
HUK A,B,C,, paBHBIi JaHHOMY TpPeyTroJbHHUKY, Tak, YTOOHI
ero CTOPOHHB! GBI COOTBETCTBEHHO NapajljejibHbl CTOPOHaM
AaHHOTO TpeyrojbHuUKa. (PaccMOTpUTE OAUH M3 BO3IMOXKHBIX
cjay4yaes.)

2) Ha pucynke 91 Z1=51°, £2=129° 4«3 =52°, BE —
6uccektpuca yria ABC. Haiigure yroa 4.

1) Haueprure npomssoiabHbIi TpeyroabHuk HFE u Bribepu-
Te BHe ero NnpousBoibHyI0 TouKy H,. Ilocrpoiite Tpeyroisn-
uuk H,F,E,, paBHBIl JaHHOMY TpPeyroJbHUKY, TAK, UTOOBI
€ro CTOPOHBI OBIIM COOTBETCTBEHHO MapajjiejbHE CTOPOHAM
JAHHOTO TpeyrojbHukKa. (PaccMOTpHTEe OAMH U3 BO3MOMKHBIX
cay4yaeB.)

2) Ha pucyuxke 92 /1 = /3 =68° £2=112°, PT — 6uccek-
Tpuca yriia MPK. Haiiagute yroia 4.

M/1 K/2 B/ c /1 N/ T \K3

VA AN

E/D 1/ \

Puc. 90 Puc. 91 Puc. 92
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13.7*.

13.8%,

Ha oTpesaxe AB Basita Touka C; uepea Touku A u B mposeje-
HBI II0 OOHY CTOPOHY oT AB mapajnnenbuble gyuu. Ha Hux oT-
JoKeHbl oTpe3sku AD = AC u BE = BC, touka C coeinHeHa
orpe3kamu ¢ Toukamu D u E. Hokaxkure, uro DC L CE.
Yepes Touky O, pacloJIOKeHHYIO BHYTpH TpeyroabHuka ABC,
npoBeneHa npsamas DE, napajyienbHasi cTopoHe AC U nepece-
kKaromias cropoasl AB u BC cooTrBeTCcTBEHHO B Toukax D u E.
AD=DO u CE =EO. [okaxure, uro BO — Guccekrpuca
yraa ABC.

COOTHOLUEHUA MEXAY CTOPOHAMHU U YINNAMH

14.1.

14.2.

14.3.

14.4.

14.5.

14.6.

22

TPEYFOJIbHUKA
§ 14. CYMMA YII0B TPEYIONbHUKA

1) B tpeyroabuuke ABC mnposenena GuccekTpuca AK. Haii-
pure yroa B, ecam ZC = 33°, ZAKC = 110°.

2) BHemHM# yroJg mnpH OCHOBAaHHMHM paBHOOEIPEHHOTO Tpe-
yroabHUKa paBeH 100°. Haligure yros nmpu OCHOBaHUHU, He
CMEXXHbBII ¢ JAHHLIM BHEIIIHUM YTIJIOM.

1) Orpesok BK siBiserca 6ucceKTpucoil TpeyronsHuka ABC,
ZA =68°, /BKA = 81°. Haiigure yroa C TpeyroilbHHUKA.

2) Yron mnpu OCHOBAHUH pPABHOOGEIPEHHOTO TPEYTrOJbHUKA
paBen 70°. UeMy paBeH BHEIIHHU yroJ IIPX OCHOBAHHUM Tpe-
YrolbHUKA, He CMEXHBII C HAHHLIM yrjaoM?

1) B paBHOGenpensoM TpeyrojbHuke ABC ¢ ocHoBaHueMm BC
ZA = 54°, Haitigure yron HBC, rge BH — BBICOTa TPEYrojb-
HUKA.

2) BHemrHuii yros npu OCHOBaAaHMM paBHOOEIPEHHOT'O Tpe-
yroabHuKa Ha 20° 6oJbllle OQHOro M3 YIJIOB IIPU OCHOBAHUU
TpeyroabHuka. HaliiuTe yriel 1py OCHOBaHUH.

1) B pasHoGeapennom rtpeyroiapHuke ABC ¢ ocHoBaHueM AC
/B = 64°. Haitgure yron AMC, rge CM — 6ucceKkTpuca Tpe-
YTrOJILHHKA.

2) OguH U3 YIJIOB IIPM OCHOBAaHUM DpPaBHOOGEeAPDEHHOro Tpe-
yroabHuKa Ha 40° MeHbIe BHEIIHEro yrja IIpU OCHOBaHHH.
HajignTe BHELIHHMHA yroJ Ipy OCHOBAHUH.

1) B tpeyronbsuuke ABC 6uccexkTpucsl AK nu BM nepeceka-
iorcsi B Touke O. Haltaure yron C TpeyrojibHUKa, €CIH
£ZKOB = T0°,

2) B Tpeyronbauke ABC Touka D Jsexut Ha cTopoHe BC,
npuueM AD = DC. Cymma BHEUIHHX YIJIOB IpH BepmuHe A
paBHa 160°. Haiigute yron C, ecain AD — 6uccexkTpuca
yrya BAC.

1) B tpeyroabauke ABC Beicorsl AK u BM nepecekamoTcs
B Touke O. Hatinute yron AOB, ecau yrisl A u B Tpeyrojib-
HMKAa paBHBI COOTBETCTBEHHO 72° m 60°.



14.7%.
14.8%.

15.1.

15.2.

15.3.

Puc. 93 Puc. 94

2) B Tpeyronsuuxke LKM rtouka P JjexuT Ha ctopoue LM,
npuuem KP = PM, £ZM = 40°. Haligure cyMMy BHEHIHHX
yrJjioB npu BepmiuHe K, eciu KP — 6GuccexktTpuca yriaa LKM.
Haiigure yron x Ha pucynke 93.
Hatigure yronm x Ha pucyHke 94.

§ 15. COOTHOLWIEHHA MEXAY CTOPOHAMH
W YINAMU TPEYTOJIbHUKA

1) B tpeyronbauxe ABC Ouccektpuca yraa C mepecekaer
cropoHy AB B Touxke D, AD = DC, ZA = 40°. Jlokaxure,
yro AB > BC.

2) Ha pucynke 95 £LDAC = 106°, LFCE = 74°, AB =12 cm.
Haiianre BC.

1) B Tpeyroabauke ABC yron ABC paseu 70°. Buccexkrtpu-
ca 3TOro yrja mepecekaer cropouny AC B

B Touke D, BD = DC. Jloxka)ure, YTO
AB < AC.

2) Ha PHCYHKe 96 LNML = 65°,
ZMKP = 115°, HK = T agm. Hatigure MH.
1) Ha pucyuxke 97 AB = BC, Z£1= /2.
Hoxkakure, uro AD = DC.

2) B Tpeyronbuuke ABC touka K aexxur A C F
Ha cTtopoHe AC, Z/BCA = 107°, BK = 4,5, D/

AB < 6. Haiigure AB, eciyu U3BECTHO, UTO

AnuHa AB BBIpa)kaeTcs UEJbIM YHCJIOM. Puc. 95

IZ /A\ p AC o [

Puc. 96 Puc. 97 Puc. 98
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15.4.

15.5.

15.6.

15.7%.
15.8%,

16.1.

16.2.

16.3.

16.4.
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Puc. 99 Puc. 100 Puc. 101

1) Ha PHCYHKe 98 EF = FC, B
£1 = £2. Ookaxkure, uro DE = DC.

2) B tpeyroabauke DEM Touka F ie-

KUT Ha ctopoHe DE, Z/DEM = 115°, F
DM =14, FM > 12,5. Haiigure FM, E

€ecJIM U3BECTHO, 4To ajuHa FM BbIpa-
JKaeTcsd IEJBIM UHCJIOM. . A c
1) B rtpeyroasuuke ABC Touku D n Puc. 102

E nexxat cOOTBETCTBEHHO Ha CTOPO-

Hax AB u BC, npuuem AD = CE u AE = CD. JokasKkure, 4YTO
TpeyroabHuKk ABC paBHOGeIpEHHBIH.

2) Ha pucyske 99 yroa C npamoii, a D — npousBoJibHasA
Touka cTopoHbl AC. [Tokaxxurte, uto AB > AE.

1) B tpeyronbHuke ABC Touku F u M jeXaT COOTBETCTBEHHO
Ha cTopoHax AB u BC, npuuem CF = AM, a /ZMAC = ZFCA.
Hoxaxkure, uTo TpeyroabHUK ABC paBHOOGeIpEeHHBIN.

2) Ha pucynke 100 ZN Tynoit, a K — npousBoJbHasA TOUYKa
ctopoast MN. Jlokaxxure, utro ML < PM.

Ha pucynke 101 AB = AC. Hoxkaxure, uto AF > AD.

Ha pucynke 102 AB = BC. Hdokaxure, uto BF < EB.

§ 16. HEPABEHCTBO TPEYIrO/JIbHHKOB

1) Moryr Js# CTOpOHBI TpPEyroJbHHMKA OTHOCHTBHCA Kak
2:3:6?

2) BokoBble CTOPOHBI paBHOOEADPEHHOrO TpPeyroJibHUKa paB-
Hel 10. MoxeTr nu ocHoBaHue ObITh paBHbIM 20,017

1) Moryr JaM CTOpPOHBI TPEYroJbHHUKA OTHOCHUTHBCA Kak
3:5:8?

2) OcHoBaHue paBHOGEeAPEHHOro TPeyroJibHUKa paBHO 29,9.
MoryT Jgu GOKOBBIe CTOPOHBI GHITH paBHHIMU 15?

1) OnunHa ogHOro orpe3ka Ha 1 cM GoJibire BTOPOro U Ha 4 ¢M
GoJsibllie TpeTbero. Moryr Ju 3TH OTPe3KH OBITh CTOPOHAMH
TPeyroJbHUKa, IepuMeTp KoToporo pased 10 cm?

2) B paBHoOenpenHOM TpeyrojbHuKe ABC ocHOoBanme AC
paBHo 1, LA = 15°. Jlokaxkure, uto 1 < 2AB < 2.

1) CyimecTByeT JHM TaKOil TpEYyroJbHUK, y KOTOPOro OJHAa
CTOPOHA Ha 4 AM MEHbIIle BTOPOHX M HA 1 AM MeHbIIle TpeTheil,
a mepumeTp paBeH 14 gm?
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16.5.

16.6.

Puc. 103 Puc. 104 Puc. 105

2) B paBHOGeapeHHOM TpeyroabHuke ABC c ocHoBaHueM AC
1 AC

cropoHa AB paBHa 1, ZC = 45°. [lokakure, 4TO 5 < = < 1.
1) B paBHOOegpeHHOM TpEYroJbHHKe IIepUMETD paBeH
120 MM, a ogHa u3 ero cropoH 28 mM. Haligure QJUHY OCTalb-
HBIX CTOPOH TPEYyroJibHUKA.

2) Hoxaxwure, utro KL + LM + MN > KN (puc. 103).

1) B paBHOGezpeHHOM TpeyroJbHUKe nepumerp paBeH 60 am,
a onHa u3 ero ctopoH 25 aMm. HaliauTe AJMHEI OCTaJIBHBIX CTO-
POH TPEYroJbHHKA.

2) HMoxkaxkure, uto AD < AB + BC + CD (puc. 104).

16.7*. Ha pucyuxke 105 BO=0D u AO =O0OC. [lokaxuTte, 4YTO

co < BC+CD

16.8%*. Ha pucynke 106 BO=0D u AO =O0OC. [lokaXuTe, 4TO

17.1.

17.2.

BO < BAt+BC

§ 17. CBOWCTBA NPAMOYIO/IbHbIX TPEYFOJIbHHKOB

1) Ha pucynke 107 LABD = ZCDB = 90°, AD = BC. Jloka-
Kure, utro AB = CD.

2) OpuH U3 yIJIOB IPSIMOYTrOJBHOrO TPEyroJbHUKa paBeH 60°,
a pa3HOCTh THNOTEHY3hI M MeEHbINero KaTeTa paBHa 4 cM.
Haiiaure 3TH CTOPOHBI TpPEyroJbHUKA.

1) Ha pucynke 108 PO = OM, LZPKO = ZMTO = 90°. Ioka-
xKute, uto PK = MT.

2) OxuH U3 yrJIOB HPsIMOYTOJBHOIO TpeyroJbHuka paBeH 30°,
a CyMMa TUIOTeHY3bl ¥ MeHbIllero karera paBHa 36 cm.
Haiigure 3T CTOPOHBI TpPeyroJIbHHKA.

A X
B C P M
A D c K T

Puc. 106 Puc. 107 Puc. 108
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17.4.

17.5.

17.6.

17.7%.
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Puc. 109 Puc. 110

1) Ha pucyuke 109 LAMK =
= /BKM = 90°, AK = BM. Jlokaxu-
Te, uTo AM = BK.

2) OfuH U3 BHEWIHUX YIJIOB IPAMO-
YroJIBHOT'O TpeyroJibHuKa paBeH 120°.
Haiingute 60ab11YyI0 U MEHBLIIYIO CTO-
POHBI TPEYyroOJIbHHUKA, €CJIN UX CyMMa
paBHa 18 cM. »

1) Ha pucyuxke 110 PA=PB,
BC L PA, AD 1 PB. [lokaxxuTe, 4TO
PD = PC.

2) B Tpeyronbauxke ABC ZA = 90°,
a BHEMIHUM yroJ nIpd BepiunHe B
paBeH 150°. Haiigure cropousi CB
u AC, ecau CB — AC = 10 cm.

1) Ha pucyske 111 AB=CD,
BC = AD, LAKB = ZCPD = 90°,
Hoxaxxure, uro KB = DP.

2) B mpAMOYroJbHOM TpeyroJbHUKE
ABC c runorenysoit BC u yraom B,
paBHEIM 60°, mpoBeneHa BricoTa AD.
Haiigute DC, eciu DB = 2 cwm.

1) Ha pucyske 112 AB=CD,
LAPB = /ZCTD =90°, AP =CT.
HoxkaxkuTte, utro BC = AD.

2) B nOpAMOYroJbHOM TPEYroJbHU-
ke ABC c runorenysoit AC, paBHO#
12 cm, npoBeaeHa Bricora BD. Haii-
aute CD n DA, ecaim LA = 30°.

1) B paBHOGeIpEeHHOM TpPEYTroJbHUKE
oguH u3 yruoB 120°, a ocHoBaHUE
paBso 10 cm. Haiigure BBICOTY, IIPO-
BeIeHHYI0 K OOKOBOi#l CTOpOHeE.

2) Ha pucyske 113 ED = AB. Ile-
pumetrp TtpeyroasHuka ABC paBeH
12 cm. HalizuTe nepuMeTp TPEYyroJib-
Huka DEF.

Puc. 111

B C

N

A D
Puc. 112

o

P

hS
lp

F

Puc. 113
p
A%E:///:]
=
K C
B

Puc. 114

\




17.8%,

18.1.

18.2.

18.3.

18.4.

1) B paBHOGeJpEeHHOM TpPEeyroJIbHHUKE ONWH U3 BHENIHUX YT-
J0B paBeH 60°, BpicoTa, mMpoBeAeHHaA K OOKOBOU CTOpOHe,
paBHa 17 cm. Haligute ocHOBaHME TpeyroJbHUKA.

2) Ha pucyuke 114 MB=KC, KP - PC = 10 cm. Haiigure
PasHOCTHL AJHUH oTpe3koB OM u OB.

§ 18. PACCTOSAHUE OT TOUYKH A0 NPAMOM
U PACCTOAHUE MEXAY NAPANNENbHbBIMU NMPAMbIMH

1) B npamoyronpHoM TpeyrosibHuke ABC /B =90°, AB =4 cMm,
CB = 7 cm. Halignte paccTossHue:

a) ot Toukn A mo mpsamoii BC;

6) or touxku C pmo npsamoit AB.

MoskeT M paccTosiHue OT TOYKH B mo npamoit AC GeITh paB-
HBIM 5 cM?

2) IIpoBeguTe IPSAMYIO U C IOMOIIBIO YEPTEXXHOIO YroJIbHUKA
U MacmTabHOA JHHEHKH IOCTPONTE HNpSAMBIE, ylaleHHBIE OT
Hee Ha paccTOsIHHWe, paBHOe 3 CM.

1) B npamoyronpHom TpeyronbHuke ABC LA =90°,
AB =6 cm, AC = 10 cm. Hailigure paccTosaHHe:

a) or Touku B pgo npamoir AC;

6) or Touku C no mpsamoit AB.

MookeT 11 paccTosiHHE OT TOUKU A g0 npsamoi BC 6wiTh paB-
HHIM 8 cMm?

2) IIpoBeauTte NIpPAMYIO U C IOMOLIBIO YEPTEXKHOTO YrOJIbHUKA
1 MacmTabHO!l JUHEHKH IOCTPOHTe HNpAMEIe, YAAJleHHBIE OT
Hee Ha pacCcTOsIHHE, paBHOe 5 cM.

1) B npamoyronsHoM TpeyroibHuke ABC AB =6 cm,
AC =8 cm, BC =10 cm. Hadligure paccToAaHMe:

a) ot ToukH B go mpamoir AC;

6) or Touxku C no mpsmoii AB.

MookeT 1M paccTOsiHME OT TOYKU A 10 npamoii CB 6uITh pas-
HBIM 7 gM?

2) Ha npsamoit a ¢ nmoMoubi0 4epTEKHOr0 yroJbHHKa M Mac-
mTabHOi JIMHEHKHM IOCTpOiiTe TOYKH, yAaJeHHble OT IpsfA-
Moif b Ha paccTosHHe, paBHOe IJIMHE 3aJaHHOrO OoTpe3ka PQ
(puc. 115).

1) B npamoyronpHom TpeyronbHuke ABC AB =24 cwm,
AC =25 cMm, BC =7 cm. Hatigure
paccToaHme:

a) or TouKu A no npsamoii BC;
6) ot Touxkm C no npamoit AB.
Moo2xkeT 11 paccTogHUe OT TOUkHU B

o mnpsamoii AC ObIThb paBHBIM

10 cm?

2) Ha OKpYKHOCTH C IIOMOLUbLIO

YEepTEe’KHOr0 YTroJIbHHKAa M Macli- P
TaGHOM JIMHEHKHU IIOCTPOiiTe TOUKH, Puc. 115
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18.6.

18.7%,

18.8%,

19.1.

28

yOaJieHHble OT MpAMOKA m Ha m
paccTosiHHe, paBHOe AJIMHE 3a- ’

JaHHOrO OoTpe3ka PQ (puc. 116).

1) Touku A u B nekaT no pas-

HBIeé CTOPOHBI OT IPAMOH a.

Paccrossume oT TOuKM A g0 ﬁ
3TOM mpAMOH paBHO 6 cMm, a OT

TO4YKM B — 4 cM. Mooker Jn

paccTossHUe MeXAy TOYKaMH A

4 B ObiTh paBHBIM 8 cM?

2) Mam  TpeyroabHuk ABC B
(puc. 117). C noMOUIbIO YEPTEHK-

HOTO YroJILHUKA U MacurTaGHO

JUHEHKH IOoCTpoiiTe paBHOOEA-

PEHHBIA TPEYroJbHUK C OCHOBA-

HueM AC ¥ BepUIMHOM, yJajeH- A C

HOl or npsmoii AC Ha TO Ke Prc. 117
paccTrosiHWe, UTO M BepluMHa B

AAaHHOTO TpPeYroJbHHUKA.

1) Touxn M u K nexar no pas- H
HBIe CTOPOHBI OT IpAMOI p.
Paccroauue or Toukm M jgo
aToil nmpsamoi paBHO 8 cM, a OT
Touku K — 10 cM. Moxker Jm
paccTosHue Mexxnay Toukamum M
u K 6biTh paBHeIM 17 cMm? Puc. 118

2) MDaun Tpeyroabuuk EHM

(puc. 118). C nmoMoIbIO YEpPTEKHOro YroJbHUKa W MacIITal-
HON JIMHEHAKH mnocTpoiiTe paBHOOEApDEHHBIA TpEYroJLHHK C
ocHoBaHuMeM EM u BepniuHOH, yxajeHHOH oT npsaMmoi EM Ha
TO K€ paccTOsiHHEe, YTO U BepuinHa H JaHHOTO TpeyroJibHHKAa.
Toukn A u B JjieKaT M0 pa3Hble CTOPOHEI OT NpsAMoii a. Ilep-
neHguKyaapel AP u BM k npamoit a paBHbl. OTpesku AB
u MP nepecexarorca B Touke K. J[flokaxkure, uro Touka K ae-
JAT KaXJIbI M3 HUX IIOIOJIaM.

Touku A u B JeKaT 110 OAHY CTOPOHY OT npsaMoii a. IlepneH-
BUKyasapel AM u BK Kk upamoii a paBHbI. OTpeskun AK u BM
nepecexarorca B Touke O. Jlokaxxure, uro Touka O paBHOyza-
JieHa ot Touek A, M, K n B.

Puc. 116

§ 19. CBOWCTBA CEPE\UHHOIrO NEPNEHAWUKYNAPA
U BUCCEKTPUCHI YINA

1) Ha cepeguHHOM NepneHAUKyJasApe oTpe3xka AB BasaTa Tou-
ka M. IlepuMeTp TpeyroarHuka AMB paBeH 42 cm. Hailigu-
Te AJUHY oTpe3ka AB, eciu AM B 3 pasa Gosbmnie AB.

2) IocTpoiiTe TOUuKy Ha KareTe NPAMOYIOJbHOTO TPEYIroJib-
HHKA4, PABHOYJAJIEHHYIO OT T'HIOTEHY3hl M APYTroro KareTa.



19.2.

19.3.

194,

19.5.

19.6.

19.7%,

19.8%,

1) Ha cepeiuHHOM meprneHguKyJIsape orpeska MK B3saTa TOU-
ka P. Haiigure anuny orpeska PM, ecau oHa Ha 3 cM 60Jb-
e JJINHH orpeska MK, a nepumerp tpeyroabHuka PMK pa-
BeH 96 cM.

2) HocTpoiiTe TouKy Ha GOKOBOI CTOpOHe paBHOOEeJPEeHHOIo
TPeyroJIbHUKa, PABHOYAAJEHHYIO OT OCHOBAHHUS M ApPYyro# 6o-
KOBOH CTOPOHBI.

1) B paBHOGeapenHoM TpeyroabHuke ABC ¢ ocHoBaHueM BC
CepeauHHLIN IIepNneHAHKYIApP CTOPOHLI AC IiepeceKaeT CTO-
pony BC B Touke M. Haiigure LCAM, ecnin LABC = 43°,
2) B npsimoyrosubHoM TpeyroabHuke ABC (£C =90°) BC < AC.
IlocTpoiiTe TOYKY, paBHOYAAJEHHYIO OT cTOpOoH AB u AC u
HaxoAAuiyiocs ot BepuinHbl C Ha PacCTOSIHNM, PaBHOM JJIMHe
katera BC.

1) B paBHOGeapenHoMm TpeyrojsHUKe ABC ¢ ocHOBaHueM AC
cepeqVHHEIN NMepneHANKYJIsID CTOPOHEI AB mepeceKkaeT OCHO-
BaHnue AC B Touke P. Hailigute yroa C, eciu LABP = 52°,
2) an paBHOOeApPEHHBIN OCTPOYTOJbHBIN TpeyroibHUK ABC
(AB = BC). IlocrpoiiTe TOYKY, paBHOYAAJIeHHYIO oT AB n AC
¥ HaxoAsmyiocss oT BepiinHEl C Ha pacCTOAHHUHM, PABHOM IIO-
JIOBHMHE IJINHLI ocHOBaHua AC.

1) B paBHOGeapeHHOM TpeyrosbHuke ABC ¢ ocHoBanueM AB
CepeANHHBIHA NepPNeHAHKYJIAAp cTOPOHK AC mepeceKaeT CTOPO-
Hy BC B Touke M. Haiigure yron MAB, eciu LACB = 40°.
2) B npamoyroabHOoM TpeyroabHuke ABC (£C = 90°) no-
CTpoiiTe TO4YKY, paBHOyaajeHHYIO oT AB u AC u Haxond-
IIyIocs Ha PaBHOM PACCTOSHHMH OT BepliMH A u B.

1) B paBHOGenpenHoM TpeyroibHHKe ABC ¢ ocHoBaHMeM AC
cepeAVHHLIN NepIeHANKYJISIp CTOPOHbBl AB mnepecekaeT CTOpPO-
Hy BC B Touke P. Haiigute yron PAC, eciu £LBCA = 65°.
2) B paBHOOeapeHHOM TpeyroabHuke CDE (CD = DE) mo-
CTpO¥iTe TOYKY, paBHoyaajseHHYI0 oTr CE u DE u HaxoAd-
uiyocs Ha PaBHOM pPacCTOSSHHMM OT BepmiuH D u E,

1) B paBHoOGeapennom TpeyroibHuke ABC (AB = BC) yroxn
IIPH OCHOBaHMM paBeH 75°, AM — 6ucceKTpHuca TPEYyroJbHH-
ka, BM = 10 cm. Haligure paccTtoaHue oT ToukKM M 10 OCHO-
BaHUA TpeyrojJbHuUKa AC.

2) Haiizute MHo)KecTBO BepmiuH C paBHOOGeJpPEHHBIX Tpe-
yronbHUKOB ABC ¢ ocHoBaHneM AB, paBHBEIM 3aJaHHOMY OT-
PesKy.

1) B paBHoGeapennom Tpeyrosbsauxke ABC (AB = BC) yron
npu BepmuHe B pasen 120°, CM — 6uccexrpuca, AM = 14 cmM.
Haitizute paccrosuue or Touku M no npamoii BC.

2) Jann npsMasa @ ¥ orpe3ok BC, He HMeloUN# 06ILLUX TO-
yek ¢ 9TOoi npsiMoii. Ha nmpsiMoil @ HafiinTe TaKyio TOUKyY A,
4yTO TpeyrojbHUK ABC ¢ ocHoBaHHeM BC 6yaer paBHOOe peH-
HEIM.
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20.4.

20.5.

20.6.
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§ 20. 3AAAUYM HA NOCTPOEHUE TPEYIOJIbHUKOB

1) TlocTpoiiTe TpeyrolbHUK IO CTOPOHE M MPHUJEKAIIUM
K HeHll ocTpoMy M TymoMmy yrjaMm (CyMMa 3THX YIrJIOB MEHb-
me 180°).

2) IlocrpoiiTe paBHOOENPEHHLIN TPEYTOJBLHUK, €CJIA €I0 OCHO-
BaHUe U GOKOBasi CTOpPOHA PaBHBI COOTBETCTBEHHO OBYM OaH-

HBIM OTpe3kaM PQ u P,Q, (PIQ1 > %PQ).

1) IlocTpoiiTe TpPEYroJbHHUK II0 OBYM CTOPOHAM MU TYIOMY
Yy MeXAy HUMH.

2) IIocTpoiiTe paBHOCTOPOHHHUI TPEYTrOJbHHUK, €CJIH €ro CTO-
POHBI DaBHBI JAHHOMY OTPE3KY.

1) Haueprure Tpeyronbiuk ABC u MOCTPoiTe TPEYroJbHUK,
y kotoporo /P =/A, /K =/B u PK =2AB.

2) JaH ocTpoyrosbHbIii pPa3HOCTOPOHHUI TpeyrolbHUK ABC.
ITocTpoiiTe paBHBIH eMy TpeyroabHUK CDA Tak, 4TOGEI Bep-
muHbl B u D jexanu 1o oXHY CTOPOHY OT npsamoit AC.

1) ITocrpoiiTe paBHOOEAPEHHBIH TPEYroJbHUK IO OOKOBOI

- CTOpPOHe, B 2 pasa OoJiblleil AJUHBI JaHHOTO OTPE3Ka, U IO

Yray, IPOTHBOJIEKAIIEMY OCHOBAHUIO U PABHOMY HaHHOMY TYIIO-
My yIiy.

2) Han TtpeyroasHuxk ABC c¢ tynmim yraom A. Ilocrpoiite
TpeyroabHUK ADC, paBHEIU TpeyroabHUuky ABC, Tak, 4TO6GBI
BepmiKuHEBI B u D nexanu no pasubsle CTOPOHHL OoT npsamoit AC.
1) IloctpoiitTe Tpeyronbuuk ABC, y kKoroporo yrog A BABOe
MeHbIlle yrja B u paBeH gaHHomy yruy P, a ctropona AB pas-
Ha AaHHOMY oTpe3kKy DE.

2) 3apauwl orpe3ok AB u npamas a (puc. 119). Ilocrpoiite
TpeyroasHuk ABC co croponoit AB Tak, 4ro6sl BepinuHa C
Jexajla Ha npAMoi a u uToOwl AC = 2AB.

1) Tlocrpoitte TpeyronsHuxk ABC, y xoroporo cropoHa AC
BABOE MeHbHIe CTOPOHHI AB 1 paBHa gaHHOMY oTpesky DE,
a yroa A paseH IIOJIOBHHE JaHHOro yrja P.

2) 3agaHsl OTpe3ok AB H OKPYXHOCTH C IeHTpoM O
(puc. 120). ITocrpoiiTe TpeyronbHuk ABC co croponoit AB
TaK, 4ToObl BepminHa C Je)kaja Ha OKDPYYKHOCTH C II€HT-
poM O u yT0GHI cTOpoHa AC paBHsSJaCh PajHycCy 3TOH OKDYX-
HOCTH.

Puc. 119 Puc. 120
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21.2.

21.3.

21.4.

21.5.

21.6.

21.7%,

21.8%.

§ 21. 3AJJAYHM HA NOCTPOEHUE TPEYIrOJIbHUKOB
(NPOAOMKEHHE)

1) ITocTpoiiTe NpAMOYroJbHBIH TPEYroJbHHUK IO I'MIIOTEHY3€e
U OCTPOMY YIJIY.

2) Iloctpoitte TpeyroabHuK ABC Tax, urodm AB = PQ,
BC=P,Q,, CH=P,Q,, rae CH — BBICOTA TPEYTOJBbHHUKA,
a PQ, PQ, u P,Q,— 3ajaHHbIe OTpPe3KH, NpHUYEM
P.Q, > P,Q,.

1) IloctpoiiTe NpPAMOYTrOJBLHBIA TPEyroJbHUK II0 KaTeTy H
npujexamnemMy K HEMY OCTPOMY YIJy.

2) ITocrpoitte TpeyroabHHK MNK Tak, 4rober MN = PQ,
MK = P,Q,, MH = P,Q,, rne MH — BbiCOTa TPEYTrOJLHHUKA,
a PQ, PQ wu P,Q,— 3ajaHHble OTPE3KH, MNpHUUEM
P.Q, > PQ > P,Q,.

1) ITocTpoiiTe paBHOGeAPEHHBIH TPEYroJbHUK II0 OCHOBAHUIO
¥ BBICOTE, MPOBEAEHHOH K OCHOBAHHUIO.

2) Ilocrpoiitre TpeyronbHuk DEF Ttak, 4ToGbl yroia E 6bLa
paBeH sajaHHOMY Tymomy yray, EF = PQ, DH = P,Q,, rze
DH — BbicoTa TpeyrojbHuka, a PQ u P,Q, — 3afaHHEIE OT-
pesku, npuiem PQ > P,Q,.

1) ITocTpoiiTe paBHOGEAPEHHBIN TPEYTOJbHUK II0 OCHOBAHUIO
U MeJuaHe, IPOBEAEHHOH K OCHOBaHUIO.

2) TIlocrpoitte TpeyroabHuk ABC Ttak, 4ro6er yron C Obua
paBeH 3ajaHHOMY ocTpomy yray, AC = PQ, BH = P,Q,, rae
BH — BbicoTa TpeyroibHuka, a PQ u P,Q, — 3aJaHHBIE OT-
pe3ku, npuuem PQ < P,Q,.

1) ITocTpoiiTe NPAMOYroabHLIA TpeyrolbHUK ABC ¢ nIpaMbIM
yraom C mo cropoHe AC u Mmenuane AM.

2) IlocTpoiiTe paBHOOEIPEHHBIH TPEYTOJbHHUK IO YIJay IpH
OCHOBaHHMHM M BBICOTE, IIPOBEJEHHOH K GOKOBOI CTOpOHe.

1) IoctpoiiTe mnpaAMOyroJibHbIN TpeyroabHUuk ABC, rhe
yron B pasen 90°, no cropoue BC u Guccekrpuce CM.

2) IMocrpoiiTe TpeyroJbHHK IO OCTPOMY YyIJy U ABYM BHI-
coTaM, IIPDOBEJEHHBIM K CTOpOHaM, o0pa3yiomuM JaHHBIH
YToJI.

1) Iloctpoiite Tpeyroabuuk ABC Tax, 4To6bl yroa B paBHAJ-
cA DJaHHOMY ocTpomy yray, a BA u BC + CA cooTBeTCTBEHHO
ABYM AaHHBIM oTpe3kaM PQ u P,Q, (PQ < P,Q,).

2) Iocrpoiite Tpeyroabuux ABC no cropone BC, mennane
BM wu Bricore BH (BC > BH, BM > BH).

1) ITocrtpoiite Tpeyroasuuxk ABC Tak, uToO6m yrom A pas-
HAJICA JaHHOMY ocTpoMmy yriy, a AB nu AC — BC cooTBeTCT-
BEHHO ABYM JaHHBIM oTpeskaM PQ u P,Q, (PQ > P,Q,).

2) Iocrpoiite TpeyroabHuk ABC no croponam AC u BC n
menuane CM.
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22.1.

22.2.

22.3.

22.4.
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§ 22. UTOrOBOE NMOBTOPEHHUE

B Tpeyronsuuke ABC ZA = 50°, LB = 80°, BF — 6HucCeKTpH-
ca BHemrHero yria EBC.

1) Hoxkaxxure, 4yTo TpeyroanbHuk ABC paBHOOeaApeHHBIH.

2) Hokaxxkute, uro BF napajnaensHa AC.

3) Horkaxkute, uro AM = BC, ecnu meauada CO mpoaosxeHa
Ha otpe3ok OM, pasumit CO.

4) Bepno am, uro LOCA = LOCB?

B Tpeyronsuuxke EMK /M = 40°, ZK = 70°, MC — nyd4, npu-
HaJJieKaluil BHyTpeHHeM o6usacte BrHeiHero yraa PMK,
npuuyem MC || EK.

1) Hokaxkwure, uto TpeyrodbHuK EMK paBHOOGEJDEHHEIH.

2) Hokakurte, yro MC — 6uccekrpuca yria PMK.

3) HokakuTe, YTO paBHBLI BBHICOTHI TpeyrojbHUKa EB u KA.
4) Bepno au, utTo MB = BK?

Ha pucynke 121 B uernipexyroabHuke ABCD ZADB =
= £ZDBC =90°, AD = BC, £LABD = 60°.

1) Hoxaxxurte, utro AB mapannenvua CD.

2) Hoxasxure, uto 4 < AD < 8, ecniu anuna orpeska BD pas-
Ha 4.

3) Hoxaskure, 4TOo TpeyroibHHK AED paBHOGeADEHHBINA, €CIH
DE — menuaHa TpeyrogbHuka ADB.

Ha pucynke 122 B uernipexyroibHuke EMKP /EPM =
=/ZPMK =90°, /ZMEP =/MKP = 30°.

1) Hokaxure, yuro EM napannenrHa PK.

2) Hoxaxure, uTo 5 < EP < 10, ecanu aauHa orpeska ME pas-
Ha 10.

3) Haiigute anuny meguanel MD B TpeyroabHuke PMK.

B C M K
Zﬁ :
A D E P
Puc. 121 Puc. 122
L
B
/\ K M
AWC
D P
Puc. 123 Puc. 124



22.5.

22.6.

23.1.

23.2.

23.3.

23.4.

23.5.

23.6.

Ha pucynxe 123 B uernipexyroasHuke ABCD AB = BC =

=CD = DA.

1) Hoxaxxute, uro AB mapamnenbHa CD u AD napannenbHa BC.
2) Hoxkaxure, uro BF = DF.

3) Hoxkaxxure, utro BD 1 AC.

4) MoxaxkuTe, uro Touka F paBHoyjaneHa or AB u AD.

Ha pucyuke 124 B uerpipexyroibHuke KLMP KL =LM =
=MP =PK.

1) Hoxaskure, uro LM napasutenbHa KP n KL napasnensbsa PM.
2) Hokaxxure, uro LO = OP.

3) Hoxaxure, uro KA = AM, rae A — To4YKa IepecedyeHNs
KM u LP.

4) Hokaxxkure, uro Touka O paBHoyzaseHa ot KL u KP.

MHOIroyrosibHUKu"
§ 23. MHOrOYroNbHWKH. CYMMA YIoB

1) Haiiaurte cyMMy yrjoB BBIIYKJOTO CEMHUYTOJbHUKA.

2) CKOJBKO YIJIOB MMeeT BHINNYKJbI MHOIOYTOJBbHHUK, Ka-
ABIE yros kotoporo paseH 135°7

1) Bce yriabl BHIIYKJOrO BOCBMHYToJbHHKA paBHBI. Hadlizu-
Te UX.

2) CKOJBKO YIJIOB MMeeT BBINYKJIBIH MHOIOYrOJIbHHK, €CJIH
ux cymma paBHa 1620°?

1) Ha cKoJBbKO CyMMa YIJIOB BRIMYKJOTO BOCHMHYTOJbHHKA
60JIblile CYMMEI YIJIOB BEIIYKJIOTO YEeThIPEXYTrOJbHUKA?

2) CymecTByeT JIHM BBINYKJBIH MHOIFOYrOJbHHUK, KaMKAbIH
yroJ Kotoporo paBeH 165°?

1) Bo ckoabKO pa3 cyMMa YyrJIOB BbINYKJIOTO AeCATHYTOJIbHHU-
Ka 6GoJIblile CYMMBI YTJIOB BBIIYKJIOTO IIECTHYTOJbHHUKA?

2) CymecTByeT JH BBINYKJILIH MHOTOYIOJIBHMK, CyMMa YIJIOB
KoToporo pasHa 1980°?

1) CKOJILKO CTOPOH HMeeT BHINYKJILIH MHOTOYTIOJBHHMK, CYM-
Ma YrJIOB KOTOPOro BABOe 0GOJIbIIIE CYMMBI YIJIOB BBIIYKJIOTO
AEBATHYTONbLHUKA?

2) B BBINYKJOM 4YeThIPEXYTOJbBHU- C
ke ABCD 6uccexTpucsl yrios A u B
nepecexamoTca B ToukKe O (puc. 125).
JlokakuTe, YTO YroJ MesKAy OHUCCEeKT-
PHCaMH 3THX YIJIOB paBeH NOJIyCyMMe
yraoB C u D (£LC+ £ZD < 180°).

1) CKOJBKO CTOPOH MMeeT BHINTYKJBIH
MHOTOYTOJIBHUK, €CJHM KaxIblil ero
yron Ha 18° Gosbllle KaM)AOro yria A

BBITIYKJIOTO YeThIPEXYroJibHUKA C paB- D
HBIMH yrjammn? Puc. 125
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23.7%.

23.8*.

24.1.

24.2.

24.3.

2) B BHEIIYKJIOM YeTbIpeXyroJbHUKE A
ABCD oOwuccekTpucsl yrjioB B u D
nepecekxalorca B Touke O (puc. 126).
Jokaxxurte, 4To yrosa Mexkay Guccek-
TPHUCAMM 3THUX YIJIOB PaBeH IOoJypas-
HocTH yrjoB A u C (LA > £C).
JokxaskuTe, 4YTO Y BHINYKJIOTO IIECTH-
YroJIbHUKA C PaBHBIMH YIJIaMH CTO-
POHBI NONIAPHO IapaJijieIbHbI.
JokaxuTe, 4YTO y BBITYKJOTO MATH- for
YTOJIBHUKA C PaBHBIMHU YTJIAMH HeT

napaJjijieJibHLIX CTODOH. Puc. 126

§ 24. NAPANNENOTPAMM. CBOWCTBA MAPAJUIENIOTPAMMA

1) Ha pucynrke 127 MNKP — napasuenorpamm, MT —
6uccekrpuca yriaa NMP, NT =6 cm, TK =4 cm. Haiingure
nepuMeTp mapajjejorpamMma.

2) CymMa Tpex yriaos mapaJJejiorpamma pasua 252°. Habigu-
Te YIJIbl IapaJJjiejiorpaMmma.

1) Ha pucynke 128 ABCD — napaanenorpamm, DE — Guc-
cekrpuca yriaa ADC, CD = 8 cm, BE = 12 cm. Haligure nepu-
MeTp IapaJuiejorpamMma.

2) B nmapasnsesorpamme OAWH U3 yrJyioB B 2 pasa GoJiblie Apy-
roro. HalizuTe yrasl mapaJiiesorpamMma.

1) Ha pucyske 129 MNKP — napanneirorpamm, MT —
6uccexrpuca yriaa NMP, PT — 6uccexktpuca yraa MPK,
MN =8 cm. Haiigure nepumerp napaJuiejorpaMma.

2) OpguH u3 yrios napaJJejiorpaMma Ha 24° GoJbllle Apyro-
ro. Ha¥igure yruasl napaJjijejiorpaMma.

Puc. 127 Puc. 128
N T K B C
P A E D
Puc. 129 Puc. 130
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24.4.

24.5.

24.6.

25.1.

25.2.

25.3.

1) Ha pucynke 130 ABCD — mnapasuiesorpamm, AB = AE,
ZBEA = 70°. HaiguTe yrJisl ImapaJjeyorpamMmma.

2) Ounaromanm mnapaienorpamma MNKP 1nepecexkalTca
B Touke O. Haiinutre nepumerp TpeyroarHuka ONK, eciu
MK =18 ¢cm, OP =5 cm, MP =11 cm.

1) Bue napannenorpamma ABCD npoBeseHa npsiMasi, napaJi-
JeabHad guarosaiu AC u mepecekawllas IPOLOJKEHHUS CTO-
pon AB, CD, AD u BC cooTBeTcTBeHHO B ToukKax E, F, K
u L. Joxkaxkurte, uro EK = FL.

2) W3 BepumMHBI A OoCTpPOro yrJja mnapajjejorpaMmma IpoBefe-
HbI epueHAuKynapsl AH, u AH, x npamseim BC u CD. Haii-
AUTe Yribl lMapajienorpamma, ecau ZH,AH, = 130°.

1) IIpoBeneHa mnpsamas, napajjejbHas auaroHaau BD na-
panaenorpamma ABCD u nepecekawuiad cTOpoHsl AB u AD
COOTBETCTBeHHO B Toukax E u F m nmpomoskeHusa cropoH BC
u CD coorBeTcTBEHHO B ToukKax M wu P. Joxaxkure, 4YTO
ME = FP.

2) WUs BepmuHLl M Tymoro yrjaa mnapaJieinorpamma MNKP
IpoBeleHbl neprneHAuKynapel MH, u MH, x npameiMm NK
u KP. Haiigure YIJIBI napajJjejiorpaMMma, ecu
LH MH, =170°.

§ 25. MPU3HAKU MAPANNENOrPAMMA

1) Ha pucyuke 131 ABCD — napaanenorpamMm, BT = DK.
Hokaxure, uto ATCK — mapaJiejiorpamMmm.

2) JunaroHanu uerwsipexyrojbauka MNKP nepecekalorcs
B Touke O. fIBinsAeTcss M 3TOT YeTHIPEXYTOJbHHK MapaJlie-
JorpammoMm, ecau MO =T7cm, MK=1,4 am, NO=5cm,
OP = 50 mm?

1) Ha pucyuxke 132 MNKP — napaaaeiaorpamm, AN = PB.
Horaskure, uro AKBM — napanjieiorpamm.

2) Junaronanu uerbipexyroabuuka ABCD mepecexkaloTcsa B TOU-
ke O, npuuem OA =0,6 1m, OB =3 cm, OC = BD = 60 mMm.
fBnsieTcs U ATOT YeTHIPEXYTOJBHUK MNapajieaorpaMMoM?
1) Ha pucynke 133 ABCD — mapanaenorpamm, Z1 = /2.
Horaxure, uto ATCK — napaJjuiejiorpaMm.

2) Touku A u B jenar puaronans MK mnapanienorpam-
mMa MNKP Ha Tpu paBHble 4acTH. [okakure, uro NAPB —
apajijaejJorpaMM.

B C M P B B c
1
r K T K
A D A N K A D

Puc. 131 Puc. 132 Puc. 133
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M A N
1
2
p B K
Puc. 134 Puc. 135 Puc. 136
B (o) B C
E
F
F
A D A D
Puc. 137 Puc. 138

25.4.

25.5.

25.6.

25.7*.

25.8*.

1) Ha pucyuke 134 MNKP — napannenorpamm, 21 = /2.
Hoxakute, yro ANBP — napajniejorpamMmm.

2) ABCD — mapajuenorpamm; Ha Opsamoiri BD oTMmeudeHB
Touku M u P Tak, uro BM = DP = BD. JlokaxXxurte, 4YTO
AMCP — napanjenorpamm.

1) Ha pucyuke 135 ABCD — napannenorpamm, AP = AM =
= CN = CK. Hoxaxure, uto MNKP — mapaJjesorpamMmm.

2) Yepes cepeamny O amaromamu MK mnapannenorpamma
MNKP uposegena mnpsamas, lepeceKalonas cTropoHel NK u
MP coorBeTcTBEHHO B TOouKax A u B. Jlokaskure, uTO
MAKB — napaJjenorpamMmm.

1) Ha pucyuke 136 ABCD — napananenorpamm, AM = BN =
= CK = DP. Hokaxure, uro MNKP — mapajjiejsorpamMm.

2) Yepes cepeauny auaronanu AC napanieirorpamma ABCD
TIpOBeAeHA TIpsAMasi, Nepecekalmias cropoEst BC u AD,
a Tak)Xe npopaoJkenue cTopoH CD u AB COOTBETCTBEHHO
B Toukax F u E (F € CD, E € AB). Jokaxxure, utro EAFC —
napajjiejorpaMM.

1) B BeinykJgoM deThipexyroabauke ABCD (puc. 137)
AE | BD, CF L BD, AE =CF, £BAC = LACD. Hoxaxure,
uro ABCD — napajiJjejiorpaMM.

2) IMocrpoitTe napanaesorpamm ABCD mo ocrpomy yray A,
cropone BC u paccrosHuio mexjy npambeiMmu AD u BC.

1) B BBIIYKJOM 4eThipexyroabuuke ABCD (puc. 138)
BE =DF, AE||CF u /BAD + ZADC = 180°. Hokakure,
yro ABCD — mnapaJjjesiorpaMm.

2) Ilocrtpoiite mapannenorpamm ABCD mno AByM CTOPOHam
AD u AB wu Bricore BE (BE < AB).



26.1.

26.2.

26.3.

26.4.

26.5.

26.6.

26.7*%,

26.8%,

27.1.

§ 26. NPAMOYTONbHHUK. POMB. KBAAPAT

1) B pombe ABCD /A = 36°. Hailigute yron Mexiay Jguaro-
Hanpio BD n croponoit DC.

2) ITocTpoiiTe NMpAMOYroJbHHK MO OAHOW M3 CTOPOH M YIJy
MeXJy 3TOH CTOPOHOH M JMAaroHalbIo.

1) B npamoyroabauke ABCD /BAC = 35°. Hailigurte yrou
MeXJy AMATOHAJISAMH NPAMOYTOJbHHUKA.

2) ITocTtpoiiTe poMb6 MO yrjay “ CTOpOHe.

1) B pom6e ABCD, rge yron A octpeiii, BE u BF — BHICO-
THI. YTOJa Mexay auaroHanbio BD u BeicoToit BF pasen 40°.
a) Hoxaxurte, uro BE = BF.

6) Haiigure yrasl pomba.

2) TlocrpoiiTe HIPAMOYTOJLHUK IO OAHOMN K3 CTOPOH M JHATOHAJIH.
1) B npamoyroasanke ABCD AE u CF — nepneHjuUKYyJd-
pHI, omyIleHHble U3 BepituH A u C Ha auaroHanb BD. Vroxa
MexJy auaroHaiaamu paseH 30°, CF =2 cmM.

a) Hoxaxkure, utro AE = CF.

6) HaiiguTe anuny amaroHaau BD.

2) IlocTpoiiTe pomM6 mo cTopoHe M OLHOM M3 AUaroHajem.
1) B pom6e ABCD o6uccexkrpuca yriaa BAC mepecekaeTr CTO-
pouy BC B Touke M. Hafigure yrael pomba, eciau
ZAMC = 120°.

2) TlocTpoiiTe NPAMOYTOJIbHUK IO JHATOHAIHU K YIJIy MEXAY
JUaroHaJIsiMH.

1) IlepneHAUKYyJaAp, ONMYILEHHBIH K3 BEePIIMHBI yrja A mpsa-
moyroabHuKa ABCD Ha He NPOXOASAIIYIO Yepe3 3Ty BEePHINHY
AUaroHajib, JeJIUT ee B oTHomieHu# 1 : 3, cuuTas OT BepIIu-
Hbl B. [luaronanp paBHa 6 cMm. Haiigure paccrodasue oT TOU-
KN IepeceyeHHsA OUaroHalieil 10 GoJbIIeill CTOPOHHI.

2) ITocrpoiiTe poM6 IO OJHOMY H3 €ro yrjioB H PacCTOSHHIO
MeXKJy IapajljleJIbHBIMH CTOPOHaMH.

Buyrpu kBaapata ABCD Basata Touka K u Ha orpeske AK
KaK Ha CTOpPOHe mocTpoeH KBaapar AKLM, y Koroporo cro-
poHa KL nepecekaer ctopoHy AD. HokasKuTe, YTO OTPe3KH
BK u DM paBHHI.

ABCD — xBagpar, Touka M TpHHAAIEXKHAT cropoHe CD,
AK — 6uccexktpuca yria BAM (K € BC). Jlokaxkure, 4TO
AM = BK + DM.

§ 27. TPANELMUA. OCEBAA U LIEHTPANIbHAA CHMMETPHUA

1) B tpanenun ABCD AD — Goablniee ocHoBaunue. Yepes
BepuIinHy B npoBeneHa npamas, napaineabHasa CD, no nepe-
ceueHusi ¢ AD B touke E. Ilepumetp Tpeyroanuuka ABE pa-
BeH 17 cM, a BC = 3 cm. HaliguTe mepuMeTp Tpamenuu.

2) Hocrpoitte Toukn B; u C,, CHMMeTpHU4YHble BepminHaMm B
u C tpeyronbHUKa ABC OTHOCUTEJLHO BeplinHel A. lloka-
)xuTe, 4ro BCB,C, — mapaJjjieJorpaMm.
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27.2.

27.3.

27 4.

27.5.

27.6.

27.7%,

1) B tpanemuu MNPK MK — Goablee ocHOBanue. Yepes
BepiMHy N npoBeneHa npAMas, napajieabHas PK, no nepe-
ceueHud ¢ MK B Touke F, ZNMF = 40°, ZMNF = 75°. Haii-
JUTe YIJBl Tpamelnun.

2) Iocrpoitite Touky P;, cCMMMeTpHYHyIO BepinuHe P Tpe-
yronbEuka MKP oTHocuTenbHO npamoit MK. Ioxaxure,
4T0 TpeyronbHUKM MKP u MKP, paBHH. [Jokaxxure, 4To
ecaun tpeyroabHUK MKP paBHOGenpenunii (MP = KP), To
PMP,K — pom6.

1) B paBHOGeapeHHOH  Tpamemuu ABCD <A =30°,
LACD =135°, AD =20 cm, BC =10 cm.

a) Hoxakure, uto AC — 6uccexrpuca yriaa BAC.

6) Hailigure nmepumerp Tpanemuu.

2) Jaupl aBe B3aUMHO NepIEeHAHUKYJIAPHbIE NpAMEBIE @ U b,
nepecekaromueca B Touke O, 1 HeKOTopasi TOUKa A, He MpH-
Hapjexamasa dTUM NpAMBIM. Toukm A, U A, CHMMeTpHU-
HBI TOYKE A COOTBETCTBEHHO OTHOCHTENLHO oceif a u b. Io-
Ka)KXuTe, 4TO TOUYKH A, U A, CHMMETPHYHBI OTHOCHUTEJIbHO
meHTpa O.

1) B npamoyroapHoii Tpaneuun ABCD /ZBAD upsmoi,
ZBAC =45°, /BCD = 135°, AD = 30 cm.

a) Haigure MeHbIIYI0 OOKOBYIO CTOPOHY Tpalel[uH.

6) HasoBuTe TPH PaBHBIX TPEYI'OJLHHKA, U3 KOTOPHIX COCTAB-
JIeHa 3Ta Tpamnenus.

2) Ha Hekoropoil npamoii a BeiOpana Touka O. Touxka A
He MNpPHHaAJNEXKHUT 3TOH npamoit. Touka A, cuMMeTpH4YHa
TOUKe A OTHOCHTeJbHO LieHTpa O, a Touka A, CUMMeTpHYHA
TOUYKe A; OTHOCUTEeJbHO OcH a. JlokaxcuTe, 4TO TOUKH A u A,
CHUMMETPHYHE OTHOCHUTEJNbHO IPAMOi, NEepHEeHAUKYJIAPHOMI
OpsAMOI @ ¥ npoxoasalleil yepe3 Touky O.

1) B rpaneuuun ABCD ocuoBaHua AD u BC coOTBETCTBEHHO
paBHH 15 u 5 cM, ZCDA = 60°. Yepe3 BepmuHy B 1 cepenu-
By CD — Ttouky O mpoBeJeHa NIpAMas A0 NepecedeHus ¢ mpo-
poxeHneM AD B touxke E. ZABE = 90°, ZCBE = 30°. Haii-
AUTEe MePUMeTp Tpalleluu.

2) ITocrpoiite Touku A, u B,, cumMeTpuuHBIe TOuKamM A u B
OTHOCHUTEeJIbHO AaHHOM Touku O. [okaxkure, 4To AJs J0OOMH
TOYKH OPAMON AB cuMMeTpHYHAs €il TOUKa JIeXKUT Ha Ips-
moit A B,.

1) B paBHOOGegpennoit Tpanenuu ABCD LA = 75°. [lnaroHa-
au AC u BD nepecekaroTcsa B Touke O, CE 1 AD, CE = AE,
BO = 5 cm. Hailizure G0KOBBIe CTODOHBI TPallemUH.

2) IocrpoiiTe Toukn M, n K,, cuMMeTpU4YHble JaHHBIM TOU-
xkaMm M u K oTHOCHUTENBHO AAHHOI NpaAMoM a. JJokakure, 4To
Aast 1060t Touku orpeska MK cuMMeTpuuHasa el Touka Je-
JKUT Ha oTpeske M, K.

JlaHbl BRINYKJILIA YeThIpexyroabHuK MKPT u Touka O BHYT-
pu Hero. Ilocrtpoiite napasuenorpamMmm ABCD Tak, 4TOOBI



touku M, K, P u T nexanu Ha npameix AB, BC, CD u DA
COOTBETCTBEHHO, a Touxka O fABJsAIACh TOUKOH MepecedeHUA
ero AuaroHauei.

27.8*, Jlaunl npsiMaa @ u Touka O Ha He#l. Toukn P u K He mpu-

28.1.

28.2,

28.3.

28.4.

28.5.

Hajgexar npamoi a (PK ¥ a). Iloctpoitte poM6 Tak, 4TOGH!
nmpsiMasi a cojep.kajla OogHY M3 Auarosaiseir pomba, a mps-
Maga PK — oaHy u3 cTopoH pomba U Touka O ABASANIACH TOY-
KOU IepeceyeHHs ero AuaroHajei.

NNOWAAU

§ 28. CBOMCTBA MJIOWAAEH MHOTOYrO/ibHHKOB.
NAOWAAb NPAMOYIONbHUKA U KBAAPATA

1) Hajigure niaomagb NpAMOYTrOJbHUKA, €CIH €ro IIEPHUMETP
paBeH 80 cM, a OTHOIIIeHHE CTOPOH paBHO 2 : 3.

2) IInomaxnr mnatuyroapbHuka ABOCD (puc. 139) pasHa
48 cm?. Haitaure mepumerp kBaapata ABCD.

1) Haitnure nepmmeTp NPAMOYTOJbHHKA, €CJIH €ro IJIOUIALb
paBHa 98 cM?, a oflHA M3 CTOPOH BABOe GOJbIIE APYTOii.

2) Ilepumerp kBaapatra MKPT (puc. 140) pasen 48 cm.
Haiigute nnomanes natTuyroidbHuka MOKPT.

1) B npamoyronbuuxke ABCD cropona AD pasHa 10 cm. Pac-
CTOsIHHE OT TOYKU IepecedyeHUus JuaroHajei A0 3TOH CTOPOHBI
paBHO 3 cm. Haiigure miomaaps NpAMOyroJbHHUKA.

2) ABCD u MDKP — pasuple KBaapaTH (puc. 141),
AB = 8 cMm. Haiiaure nomaib 1 IepUMeTp YeThIpeXyToJbHU-
kKa ACKM.

1) Ilmomans xBagpaTa paBHa 36 cm?. HaiiguTe paccrosHue
OT TOYKH IlepecedeHudA AuaroHajei KBaapaTa A0 ero CTODOH.
2) ABCD u DCMK — kBagpathl (puc. 142), AB =6 cm.
Hailiaure nnomanbs u mepuMerp 4YeThipexyroidbHuka OCPD.
1) B rpaneuun ABCD £ A = 45°, ZC = 100°. [Iuaronans BD
cocTaBiasier ¢ GokoBoit cropouoit CD yroa 35°. Ha cTropoHe
AB moctpoeH mnapajuiejorpamMM ABPK Tak, 4YTo ToYkKa D
NpUHAIJIEKUT oTpeaky BP u BD : DP = 2 : 1. Haitgure mio-
maje napajjesorpaMMa, ecjiu ero nepuMetrp paseH 30 cm.

C T M B C

t D
O A / K

D P K M P
Puc. 139 Puc. 140 Puc. 141
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D K A T D A
Puc. 142 Puc. 143 Puc. 144

2) ABCD — npsimoyronbHuk, M, K, P u T — cepeguHBI ero
ctopor (puc. 143), AB=6cm, AD = 12 cm. Haiigure mno-
umagb 4eTbipexyroirauka MKPT.

1) B rpanenuu MPKO /M = 45° u /K = 135°. Ha ctopoHe
MP tpanenum noctpoeH mapaJjaienorpamm MPDT Tak, 4To
ero cropoHa PD mnapannenbHa npamoit KO u nepecekaer CTO-
pory MO B Touke A, mpuuem PA : AD =1 : 3. Ilnomazae na-
panenorpamma pasHa 36 cm?. Haiigure ero mepumertp.

2) ABCD — npsamoyroapHuk, M, K, P u T — cepemuHbl
cropoH (puc. 144), AB =16 cm, AD = 10 cm. Haitgure mio-
nians mecruyrongbuuka AMKCPT.

Touka A gmeaut orpe3ok CD momoJsaM, a TouKa B — Ha He-
paBHBIe dYacTH. [[OKa)XHUTe, UTO IJIOLIAAL MPAMOYTOJbHUKA
c usmepenusamMu CB u BD paBHa pasHOCTH ILJIOLIAAeH KBaapa-
TOB ¢ usMepeHusmMu AD u AB.

IlepumeTp npamMoyroasHuka paseH 20 cm. Uto Goapme: mio-
majgb 3TOr0 IIPAMOYTOJbHUKA WU KBaJpaTa, UMeEIIero TOT
JKe mepumeTp?

§ 29. NMNOWAAb MAPANIENIOTPAMMA

1) Croponm napajnesorpaMmma paBHH 6 u 10 cM, a BHICOTa,
npoBeJeHHAasA K MeHbIIel U3 HUX, paBHa 8 cMm. Haiigure BhI-
COTY, NPOBEJEeHHYIO0 K APYroM CTOpOHeE.

2) HauepTuTe npou3BOJbHBEIH mHapaJienorpamm. IIposegure
KaKyio-1ub0 NpsAMyio, KoTopas pasjenuyia Obl usobpaskeH-
HEII IapaJjiesJiorpaMM Ha JBa NapajijielorpaMMa, HMeloliyue
paBHBIE ILJIOLIALH.

1) CropoHbl mapaJuiesorpamMmma pasHbl 6 u 10 cM, a BeIiCOTA,
npoBefieHHas K GoJsbllell U3 HUX, paBHa 5 cMm. HaliauTte BBICO-
Ty, NPOBEAEHHYIO K JAPYroii CTOpoHe.

2) HauepTtuTe mpousBosbHBIA mapaiienorpamm. Iloctpoiite
KaKOH-THN00 NPAMOYTOJBHUK, HMEIIUNA TaKYIO e MIoI[alb,
4YTO M HU300paKeHHbI HapajjesorpaMm.

1) B mapasnjenorpaMme ABe CTOPOHBI paBHH 6 u 8 c¢M, a oquH
u3 yraos 150°. Haiigure miomazps napaJjiejorpaMma.
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2) Haubl npaMoyroabHuk ABCD 1 HEKOTOPHIH OCTPHIH yroJa.
ITocTpoiiTe napanyesorpaMm IO CTOPOHE, DaBHOH OTpe3-
Ky AD, ¥ JZaHHOMY OCTpOMY yray, HMeEKINUH TakKylo XKe
IJIoIaab, KaK U IpAMOyroabHuK ABCD.

1) B mapaniesnorpamme ogHa u3 cTopoH paBHa 10 cMm, a oguH
u3 yraos 30°. Haiigure mioimmajb napajjejorpaMmma, eciju
ero nepuMeTp paBeH 56 cm.

2) Hausel npamoyroasHuk ABCD u orpesox PH (PH > AB).
ITocTpoiiTe napanjesrorpaMm, UMEIOIUHN TaKYIO Ke MJIOINAJb,
YTO U AAHHBIH HPSAMOYIrOJbHHMK, X CTOPOHBI, PaBHbIE OTpPE3-
xkam AD u PH.

1) ITnomaap mapaJjaenorpamma paBHa 48 cm®, a nepumerp
40 cm. HaiiguTe cTopoHBl mapajjejlorpaMMa, €CJIH BBICOTA,
nNpoBeJeHHass K OJHOM U3 HUX, B 3 pasa MeHbIlle 3TOi CTO-
POHBI.

2) Han mnapanaemorpamm ABCD, BK — ero BwICOTa

(BK < iAD). ITocTpoiiTe kBazpaT, MJIOIaAL KOTOPOTO B X pa3

2

6osbllle TIONIAAU MapaJuiejorpamma, ecau x = 0,25 2_1?

1) B mapannenorpamme ABCD auaroHans BD nepneHIHKY-
JAPHA K ocHoBauuio AD, yroan B pasen 135°, miomaas ma-
pannenorpamMma paBHa 49 cm?. Haiigurte cropony AD napaj-
JlejorpaMma.
2) HOau napananenorpamm ABCD, AB menbuie AD. ITocTpoii-
Te poM0 ¢ TEMH Ke yrjamH, 4TO U napajuiesorpamm ABCD,
IJIoIakb KOTOPOFO B X pa3 MeHbIlle IUJIOINAAU IapaJsijiesio-
4 4D

AB
1) Yepes Bepiuunsl A u D napajijiesorpaMmma npoBeAeHEl JBe
napasnjejbHble IPDAMEIE; MepBasA IIpAMasd lepeceKaeT CTOPOHY
BC B Touke E. VI3 Touek A u E omyleHH IepleHIHKYIAPbI
AT u EP Ha BTODPYIO U3 napajjeJIbHBIX NIpAMEIX. Jlokaxure,
YTO MJIOILNAAN UYeThIpeXyrolbHUKOB AEPT u ABCD paBHBHI.
2) Haumn paBHOGeapenHasi Tpanenuss ABCD ¢ OCHOBAHHAMHU
AD u BC u HekoTopsiii ocTpelii yroi. IloctpoiiTe mapasie-
JIOFpaMM C OCTPBIM YIrJIOM, PaBHBIM JAHHOMY, M HMEIOIHi
Ty ’Ke IJoliaAb, 4To U Tpaneuus ABCD.
1) Yepes Bepminan B u C mapasnenorpamma ABCD mnpose-
JeHbl IapaJlie/bHble IPAMbIe, U3 KOTOPHIX IIepBas IepeceKa-
eT cTopoHy AD B Touke E, a BrOpas — ee NPOAOJIKeHHe
B Touke T. CC, u TT, — nepuneHAUKYyIApLl K npamoi BE.
ILnomwane Tpeyronsauka C,T,T pasuna 10 cm?. Haiigure mio-
mane napaniaerorpamma ABCD.
2) Hansl TpeyroasHuk ABC ¢ TynbIM yrjioM A ¥ MpOU3BOJb-
HBIfi ocTphiét yros. IlocTpoiiTe mapasuiesnorpaMmm, uMMeroniui
IJIOLaAL, B 2 pada GOJLIIYIO IJIOMAAH AAHHOTO TPeyroJbHH-
Ka, II0 CTOPOHe, paBHOi oTpe3ky AC, H TaHHOMY OCTPOMY yriIy.

rpaMma, eciu X =
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§ 30. NNOWAAb TPEYIFOJIbHUKA

1) IBe cTOpOHBI TpeyroJbHHKa paBHbl 12 m 9 cM, a yrox
Mesxxay Humu 30°. Hadaure niomaib TpeyrojJbHHKA.

2) Hai#igure miuowmazns pom6a, ecjy ero JUATOHAJM PAaBHBL 8
u 7 cMm.

1) Haiiaure niomagb TpeyroJbHUKA, ABE€ CTOPOHBI KOTOPOTO
paBHHI 6 u 8 cM, a yroa mexay Hummu 30°.

2) Ouaronaau pomba paBHBI b u 12 cm. Haitagute niomanb
pomba.

1) B rpeyronsauke ABC LA = 45°, BC = 10 ¢cMm, a BbICOTa
BD penut cropony AC Ha orpesku AD =6 cm, DC = 8 cm.
HailinuTte niollagb TPEyroJbHHUKA M BBICOTY, IIPOBEAECHHYIO
K cTropoHe BC.

2) Ilnomaas pomba paBHa 48 cM?, a omHa M3 auaroHaneit
12 cm. HaiiauTe BTOPYIO AUAroHalb.

1) B rtpeyronbuuxke ABC ZC =45°, AB =10 cMm, a BBICO-
Ta AD penut cropony CB Ha otpe3sku CD =8 cm, DB =6 cm.
Haiigure niomaab TpeyroJbHUKA H BBICOTY, IPOBEIEHHYIO
K cTOpoHe AB.

2) Haligure amaroHaau pomba, ecaiu ogHa U3 HUX B 3 pasa
Gonbmre Apyroii, a miomaab pomba 24 cm?.

1) B Tpeyroasauxke ABC LA = 75°, /B =30°, AB =10 cm.
Haiiaure niomaabs TpeyrojbHUKA.

2) Haiinurte CTOPOHY KBaapaTa, ec/I¥ ero guaroHaib passa 10 cM.
1) B tpeyronsuuke ABC LA = /B = 75°. Haiigure BC, ecau
ILUTOIA b TPEYTONbHIKA paBHa 36 cm?.

2) Haiigure auaroHajb KBajaparTa, D
ecJIM ero CTOpOHa paBHa 8 cMm. A

1) AO=3cm, OB=6cMm, OC =5 cmMm,

OD =4 cm (puc. 145). Cymma mJjo-

mageit TpeyroasEaukos AOC u BOD o

paBHa 39 cm?. Hailigute momans
TpeyroabHuKa AOC.

2) Ilnomaxnpb napaJjijejorpaMmma
ABCD pasna Q. Touka M — cepenu- Puc. 145

Ha CTOpOHBI AB, P npuHaIJIeXuT

cropone CD. Haiiaute nioumaab Tpe-

yroJibHuka AMP, A M B
1) AM=6cmM, MB=4cMm, AK =
=4 cM, AC = 12 cM (puc. 146). Haii-
AUTe MJoLIaJb YeThIPeXyroJibHUKAa
MBCK, ecau njomaab TpPEyTroJbHHU-
ka AMK paBua 16 cm2.

2) IInomaxnpb napaJjJjejgorpaMmma
ABCD paBua Q. Ha npsawmoii BC B3s-
Ta Touka M. Haiigure miuomaab Tpe- c
yrojibHuKa AMD. Puc. 146
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§ 31. NhOWAAb TPAMEUUH

1) OcHoBaHMs Tpamenuu OTHOCATCA KaK 2 : 3, a BbICOTa pas-
Ha 6 cMm, maomaas Tpamenuu 60 cm?. HafifuTe OCHOBaHHSA
Tpalnemnuu.

2) B npsiMOyroanHoO# Tpamenuu OCTPHIA yroa A paseH 45°,
a BBICOTA, IIPOBeJeHHAs M3 BePIIMHBI TYNOTO YyrJja, XeJHUT
GoJIiblllee OCHOBaHHe Ha OTpe3KH 2 U 6 cM, cuuTas OT TOY-
ku A. Hadgure niomanp Tpamemun.

1) Ogso u3 ocHOBaHHMI Tpamnenuu 6GoJbllle Apyroro Ha 7 aMm,
BbICOTAa paBHa 8 aM, miomaxnbs 96 am%. Haiinure ocHoBaHUSA
Tpamennu.

2) BbicoTa, NIpoOBeleHHAdA H3 BEPIIMHBLI TYIIOTO YIJIa IPAMO-
YIOJIbHOM TpaleluH, cocTaBJdgeT ¢ GOKOBOIH CTOPOHOH YyroJ
45°. OcHoBaHHuA Tpamemuu paBHBI 8 U 4 cm. Hailiaure mio-
miaAb Tpamnenuu.

1) Bricora Tpamenuu B 3 pasa 6GoJibmIe OAHOrO U3 OCHOBAHUIA,
HO BJIBOe MeHbuie apyroro. Haiiaute ocHoBaHHMS Tpanemuy
M BHICOTY, €CJIM ILJOLIafb Tpalemun paBHa 168 cmZ.

2) Octpeléi yroa paBHOOeApeHHOH Tpameuu# paBeH 45°,
a ocHOBaHMA paBHBI 8 U 6 cM. Haligure miaoinajb Tpamnemuu.
1) BricoTa Goablile MeHbIIET0 OCHOBAHUSA Tpaielnuu Ha 6 cmM,
pasHoCTh ocHOoBaHui paBHa 12 cm. Haiigute ocHOBaHuA Tpa-
Henuu, ecIH ee ILUIOIaszb paBHa 64 cm?.

2) B paBHOGexpeHHO# Tpamenmuu Tynoii yroa paBeH 135°,
MeHblllee OCHOBaHMEe paBHO 4 cM, a BbicoTa 2 cM. Hailigure
IJIOLIaAL TPaleluu.

1) B paBHOGeApeHHON Tpalel Uy BLICOTA, IIPOBEJEHHAs U3
BE€PLIMHLI TYNOTO yIJa, AeJUT OOJiblllee OCHOBaHHEe Ha ABa OT-
pe3ka, 6Goabpmiuii u3 Kotopeix paBeH 20 cm. Haiigure mjo-
Hiagb Tpamelluy, ecJH ee BbICOTa paBHa 12 cm.

2) B tpameuuu ABCD AD u BC — ocHoBauusi, AD : BC =
=2 :1. Touka E — cepeauna cropounl BC rtpamenun. Haii-
AHTe IJIOIAAL TPaleluH, eCJHU ILIONanb Tpeyroabuuka AED
paBHa 60 cM2.

1) B paBHOOeapeHHOiI TpamelUH YroJ MeXXAy AUAroHAJIMH
paBeH 90°, BricoTa Tpamenuu paBHa 8 cm. Haligure miaomans
Tpamnenuu.

2) B Tpaneuuu ABCD BC u AD — ocHoBauus, BC : AD =
=3 : 4. Ilnomans Tpamemuu papHa 70 cm?. Haiigure mio-
mianb TpeyroabHura ABC.

§ 32. TEOPEMA TIHDPATOPA

1) Ouaronanm pom6Ga paBHbl 14 u 48 cm. Haiigure cropony
pomba.

2) B TpeyronbHuKe ABa yrua pasBabl 45° u 90°, a Gonbluas
cropona 20 cm. Haiizure aBe gpyrue CTOPOHBI TPEYTrOJbLHUKA.

43



32.2.

32.3.

32.4.

32.5.

32.6.

32.7*%,

32.8%,

44

1) Croponm mnpamoyronbHuka paBHEl 8 u 12 cm. Haitaure
€ro AuaroHaJb.

2) B Tpeyroabuuke ABC A =90°, /B =30°, AB =6 cm.
Haiinure aBe apyrue CTOPOHBI TPEeyroJbHHKA.

1) B npsaMoyrosbHO# Tpameumud OCHOBAHHUA PaBHHEL 5 H
17 cM, a Gosnbmasa GoxoBast cropoHa 13 cm. Haiigure mo-
wiaAb Tpamnemuu.

2) B TpeyrosbHuKe ABe CTOPOHHI paBHEI 10 u 12 cM, a yroa
Mexxay HuMH 45°. Hailiqure miomans TpeyrojbHUKA.

1) B npsMoyroyibHO#M Tpamenuu 0GOKOBBIE CTOPOHBI paBHBI 15
u 9 cMm, a 6oarbinee ocHoBanue 20 cm. Haiiaure miaomaas Tpa-
Melnn.

2) B TpeyrosnHHKe ABe CTOPOHBI paBHbl 12 m 8 cM, a yroa
mexkay HUMH 60°. Haiigute mioinaib TpeyroJbHHUKA.

1) B nmapasenorpamme ABCD BD =2 V41 cm, AC = 26 cm,
AD = 16 cMm. Yepes Touky O — TOUKY mIepecedyeHUs AHATOHA-
Jleil mapaJjiiesiorpaMMa IpPOBelieHAa NpAMAasA, NEePIeHAUKYJIAD-
Has cropoHe BC. HaiiaiuTe oTpe3sKkHn, Ha KOTOpPbHIe 3Ta mpaMas
paszeauna cTopoHy AD.

2) B tpeyroarauke ABC AB = BC. Bricora AK paeaut cro-
pony BC na otrpe3dku BK = 24 ¢cm u KC = 1 cm. HaiiauTte no-
majgb TpeyroJbHHUKa U cropoHy AC.

1) JBe okpyxkHOCTH paguycamu 13 u 15 cM mepecekarorcs.
Paccrosnue mexay ux ueHrpamu O, u O, paBEO 14 cm. 06-
mas Xopja 3TUX OKpy»KHocTeit AB nepecekaer orpesok 0,0,
B Touke K. Haiigure O, K u KO, (O, — IEHTP OKPY’XHOCTH
paguycom 13 cm).

2) B Tpeyroabuuke ABC AB = AC. Beicora BM paBHa 9 cm
U genut OokoByio cTopoHy AC Ha JBa OTpe3Ka TaK, UTO
AM =12 cm. Haiigure miomagb U NePUMETP TPEYTrOJbHHUKA.
1) Ha npogomxenun auaroHaau AC pomba ABCD Baara
TIPOM3BOJIbHAS TOYKa M, KoTopasA coeJHHeHa ¢ BepIINHOU B.
Moxraxkute, uro AM - CM = MB? — AB?.

2) B Tpeyrosnbauxke ABC BD — BbICOTA, IPOBeJAeHHAdA U3
BepIIUHEI npamoro yria. Ucnoabays reopemy ITudaropa, go-
kaxxure, uro BD?= AD - DC.

1) Tunorenysa AB npAMOYroJIbHOTO TpeyrojibHuka ABC
paBHa x. IlpousBosbHas Touka M Ha katere BC coenuHe-
Ha ¢ BepliuHOH A, a Touka H mHa kKarere AC coeguHeHa
¢ BepuuHoii B. Haiigute aauHy orpesaka MH, eciau
AM? + BH? = 32

2) B Tpeyronbaunke ABC BD — BpicOTa, NpPOBEJEHHas U3
BEePIIMHBI nOpAMoro yriaa. Hcmoan3dys ¢opMysy Ijaomanau
TpeyroJbHHKa #u Teopemy Iludaropa, HOKa)KHUTe, UYTO
AB? = AD - AC.
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§ 33. NAOLWLAAH

1) Ham xBaapatr ABCD co cropoHoit 4 cm. Ha cropone CD
B3ATa Touyka E, Takaa, uro EA = 5 cm. Haitgure:

a) CE; 6) nynomaap dernipexyroabHuka ABCE.

2) Haiaure niomanb pomba, OIUH U3 YIJOB KOTOPOro paBeH
120°, a cropoHa paBHa 10 cM.

1) B npamoyronbeuke ABCD AB=5c¢Mm, BC =18 cm,
AM =13 cMm, rme M — rtouka cropount BC. Haiigure:
a) MC; 6) muomaas derbipexyroabHuKa AMCD.

2) Haitagure niomaxb pomba, OAUH U3 YIJIOB KOTOPOTO PaBeH
60°, a cropoHa paBHa 8 cM.

1) Ha cropone AB kBagpata ABCD Basara Touka M Tak, 4TO
CM = 25 cm. {uaronans kBagpara pasHa 202 cm. Haiigure:
a) AM; 6) miomanb yeTbipexyronbHuka AMCD.

2) Ogun us yryios pomba paseH 135°, a ctropoHa pomba paB-
Ha a. Haiigute miaoimnaas pomb6a.

1) Ha cropore BC npaMoyrojJbHHKAa B3ATa TOYKa M TakK, YTO
AM =13 em, AB =12 cm, BD = 20 cm. Haitgure:

a) MC; 6) nuomaab uderbipexyroibHuka AMCD.

2) Ogun us yraoB pomba paBeH 45°, a cropoHa pomba paB-
Ha a. Haiigute muomaas pomoba.

1) B Tpeyroabauxke ABC AB =17 cm, BC = 25 cm. Bricora
BD pasHa 15 cm. Haiigure niomazs TpeyroJbHHKA.

2) B pom6e ABCD BnicoTa paBHaA X, a ZABC = 120°. Ha npsa-
moit BC B3sata Touka M. HaiiauTe momaab Tpeyroadbauka AMD.
1) B Tpeyronbuuke ABC ZA = 45°, a Bwicora BD =2 cMm.
Hailinure niomaas TpeyroJbHHKa, ecau npamasa BC cocras-
Jader ¢ npamoid AD yroa 60°.

2) B napannenorpamme ABCD BD 1 AD, BD =10 cmMm,
AC = 26 cm. Ha npsamoit AD Basara Touka P. Haitgure no-
manb TpeyrojabHuxka PBC.

B tpameumu ABCD BC Il AD, AB=8cMm, BC=17,5cwMm,
CD =6 cm, AD =17,5 cm. Haiizure niomanb Tpanemuu.

B tpameuuu ABCD BC u AD — ocHoBanusa. AD =10 cwm,
BC=5cm, AC=9 cMm, BD = 12 cm. Haitigure niomaas Tpa-
TIelHH.

NOAOBHbLIE TPEYTIOJIbHUKH

§ 34. ONPEAENEHUE NOAOBHDLIX TPEYFONbHUKOB.
OTHOLLEHUE NMAOWAAEA NOAOBHbLIX TPEYIOJIbHAKOB.
TEOPEMA O BUCCEKTPUCE YINA
1) AB u A B, BC u B,C, — cXOACTBeHHbEIE CTODOHHI IIO-

nobueix TpeyroabuukoB ABC u A,B,C,, %=2,5,
1G1

A,C,=4cm, £ZB =47°21'. Haiinute £B,, AC H OTHOILUIeHHUE
IJIOIIaJleli BTUX TPEeyTrOoJbHHUKOB.

45



34.2.

34.3.

34.4.

34.5.

34.6.

34.7%,

46

2) Ilepumerp TpeyroJbHuKa paBeH 25 cM, a ero 6ucceKTpHuca
JeJIUT IIPOTHBOIIOJIOKHYI0 CTOPOHY Ha OTPe3KH, paBHEIE 7,5
u 2,5 cm. HaiiguTe CTOPOHBI TPeyroJbHUKA.

1) Tpeyroasauxu ABC u A B,C, nogobur. BC u B,C,, AC
u A,C, — cxoxcrBeHHble cTOpoHEI. Hailigute yroa C;, AB
M OTHOIIeHHe IuIomiafe# B3TUX TPeyroJbHHUKOB, €CJIH

A*‘l‘gl =4,4, A\B, =5 cm, £C = 15°31",

2) Ilepumetp TpeyrojbHuKa paBeH 35 cm. HafiguTe oTpesku,

Ha KOTOphble OHCCEeKTpHCa TPEYroJbHHKA AEJHUT MNPOTHUBOIMO-

JIOXKHYIO CTOPOHY, €CJH ABE ADPYTrHe CTOPOHEI TPEYTOJbHHUKA

paBHbBI 12 u 16 cMm.

1) MH n CP, MK u CT — cXOACTBeHHbI€ CTOPOHBLI NOAO00-

HbIX TpeyroabHUKoB MHK u CPT. Haiigute TP, yron H u

R}Eomenne miaonianeil tpeyroibHukKoB CPT n MHK, eciau
_1 — _ o

—5—5, HK—].]. CM, ZP = 31°.

2) Orpesok BD siBnsieTcsa GuccekTpucoii tpeyroisuuxka ABC,

yrat ABD u A pasuni. AB =28 cm, BC =36 cm,

DC = 27 cm. Boeruucaunre BD.

1) Tpeyroabuuku KEP u COT mnomo6uwl, KE u CO, KP

KE _ 1

U CT — uX CXOACTBEHHBLIE CTOPOHBI, -5 EP =2,2 cm,

LT = 42°5'. Haiigute yron P, OT u oTHolleHMWe ILJolagei
TpeyroabHUKoB KEP u COT.

2) Orpesok CD saBnsieTcs 6ucceKTpucoil TpeyroasHuka ABC.
AC=15cm, CD =10 cm, BC =12 cm, yraet ACD u A pas-
Hel. Haiignte BD.

1) ABu A,B,, BCu A,C; — cxXoiCTBeHHBIE CTOPOHBI I10K06-
HHIX TpeyroJbHuKOB ABC u A,B,C,. Haiinute B,C,, yroax A
U OTHOIIeHMe ILIomiaze# TpeyronsHukos ABC u A,B,C,,
ecsim BC: AC,=5:2, AC=T7 oM, £B, =17°.

2) B paBHOGegpeHHOM Tpeyroabuuxke ABC Touka E — cepe-
AuHa ocHoBaHus AC, a touka K genut cropony BC B oTHO-
meHuH 2 : 5, cuuras ot BepmuHbl C. Hailigure oTHolIeHHe,
B KoTOpoM npsmassi BE penut otpe3ok AK.

1) B mogo6umix Tpeyroabuukax ABC u C;A B, AB u C|A,,
BC u A,;B, — cxoicrseHHBle cTOpOoHH, BC : A B, =3:4,
AC =6 cm, LA, = 15°. Haiigute B,C,, yron B u oTHOIleHHe
mwiomagei tpeyronsaukos A,B,C; u ABC.

2) B Tpeyronbuuke MHP MH = HP, tTouka K — cepeAauHa
orpeska MP, a O € HP. Ilpamas HK peant orpesok MO
B OTHOIIIeHUHU 3 : 4, cunuTaa oT Touku O. Haligute oTHoImIEeHNE
HO : OP. '

1) ABC — paBHOGeipeHHBIH IIPAMOYTOJBLHBIH TpPEYyTroJbHUK
¢ runnoreHy3oit AC, BD — ero BeIcOTa. 3allUIIINTE PABEHCTBO
OTHOIIEHHUM CXOACTBEHHBIX CTODPOH TpPEeyroJbHUKOB ABC u
BDC, ecin N3BE€CTHO, YTO OHH HOAOOHEI.




2) B rpeyroapuuke ABC AB = BC, AA, u BB, — 0Ouccexr-
pucel. [loxkakure, YTO JAHHBIA TPEyroJbHHUK DaBHOCTOPOH-
Huil, eciu BA, = AB,.

34.8%. 1) ABC — HepaBHOGeApPEeHHBI IIPAMOYTOJbHBIM TPEYroJb-

35.1.

35.2.

35.3.

35.4.

A3B

A B ¢
‘ X60° 70°\/
10
¢ BfA—cC

HUK Cc runoreHysoii AC, BD — ero BpicoTa. 3aluIINATEe pa-
BEHCTBO OTHONIEHUIl CXOACTBEHHBIX CTOPOH TPEeYroJIbHUKOB
ABD un BCD, ecniu M3BeCTHO, YTO OHH IMOAOOHBI.

2) HoxakuTe, 4YTO ecJM MeJuUaHa U BBICOTA, IIPOBEJEHHLIC U3
OJHOU BepIIMHBI TPEYroJbHHUKA, AEJST ero yroj Ha TPH paB-
Hble YaCTH, TO 3TOT TPEYTrOJbHHUK NPAMOYTOJBHBIMH.

§ 35. NMEPBbIA U BTOPOW MPU3HAKHK NOAOBUA
TPEYFOJIbHUKOB

1) Hoxaxxure, uto n3obpakeHusle Ha pucyHKe 147 TpeyroJsb-
HUKHU IIOAOOHBI.

2) Ipomoixenus GOKOBBIX CTOpoH Tpanenuun ABCD
(puc. 148) nepecexarorca B Touke O. Haiigure BO u oTHO-
1nIeHde 1miaomiageit tpeyroasHukoe BOC u AOD, ecan
AD=05cMm, BC=2cMm, AO = 25 cm.

1) oxaxxure, uTo n3o6pakeHHble Ha pUcyHKe 149 TpeyroJb-
HUKH IIOOOOHEI.

2) Orpeskun AB u CD mnepecekaiorca B Touke O (puc. 150),
AO =12 cm, BO =4 cMm, CO =30 cm, DO = 10 cm. Haiigure
yron CAO, ecan £ZDBO = 61°. Haiiagure oTHOLIeHMe ILJIOIIA-
Jaeit TpeyroabHuKos AOC u BOD.

1) oxaskuTe, 4TO M306paKeHHbIE HA PUCYHKe 151 Tpeyrosan-
HHUKH IOAOOHBI.

2) Ilpsmas, napannenbHad cropode AC tpeyroanHuka ABC,
nepecexaetr cTopoHsl AB u BC cooTBeTCTBEHHO B TOYKax M
u H. Haitgure AC u oTHolIeHHe IJoIIajeill TpPeyroJbHUKOB
ABC u BMH, eciu MB =14 cm, AB =16 cm, MH = 28 cm.
1) Hoxaxkure, 4To TpeyroabHuKn MBH u CBA nogo6HBI
(puc. 152).

2) B rpeyroasuuxke ABC AB =15 M, AC =20 m, BC = 32 M.
Ha cropoHe AB oriomeH oTpe3sok AD =9 m, a Ha cTOpO-
He AC — otpesok AE =12 m. Hafiaure DE u oOTHoOLIeHHe
miomageil Tpeyronbankos ABC u ADE.

(o (0] B,

609
L
4, 6 B A D Ay
Puc. 147 Puc. 148 Puc. 149
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35.5.

35.6.

36.1.

36.2.

C A (o A C
Puc. 150 Puc. 151 Puc. 152

A B

M

D H
2
C A C

Puc. 153 Puc. 154

1) Ha pucysxke 153 £1 =£2, AD =4, AC = 9. Haiigute AB
M OTHOIIeHMe IIouafeil TpeyronibHUKOB ABD u ABC.

2) OnaroHanu uernipexyrogbHuka ABCD mnepecexkalTca B
touke O, AO-BO = CO - DO. [dokakurte, 4TO ILJIOLIAAU Tpe-
yroabHUKOB ACD u ABD paBHBI.

1) Ha pucynxke 154 BC L AC, MH | BC, 2MC = BC,
MH =0,5AC. Ookaxure, uro AB || CH. HaitauTe oTHOIIe-
HHe IuIoafel TpeyroiabHHKOB ABC u MCH.

2) B tpanmeuuun ABCD AD u BC — ocHoBaHuA, O — TouKa
nepeceyeHus aguarosaeit, AO : OC =3 : 2. Hailaure oTHO-
meHUe mioinageil TpeyrodbHHKOB ABC u ACD.

§ 36. TPU NPU3HAKA NOAOBUA TPEYIONbHUKOB

1) ITomo6bum nu gBa TpeyroabHuxka ABC u A;B,C,, eciau
AC=14cm, A B, =22cMm, B,C;=26cMm, AC,=28cwm,
AB=11cm, BC =13 cm?

2) Orpesxku AB u CD, nepecekawuiecss B Touke O, TaKOBEHI,
OB _ OC

yto AD || BC. HoxkaxuTe, 4TO 04 - 0D

1) ITono6GuBl M nBa paBHOOEAPEHHLIX TPEYroJbHUKA, eCHH

GOKOBasA CTOPOHA M OCHOBAHHE OJHOTO H3 HHX IPOIOPLIHO-

HaJlbHbBI OOKOBO# CTOpPOHE M OCHOBaAHHUIO Apyroro?

2) TIpsamasa mepecexkaeT cTOpoHbl AB u BC TpeyrojibHH-

Ka ABC B Toukax M u H coorBercrTBenHo. BA = 3MB,
BH = %BC. Hokaxkute, uro MH || AC.



36.3.

36.4.

36.5.

36.6.

36.7*.

36.8%,

1) ITogo6ubr nm aBa Tpeyronbuuka MHK u CPT, ecan
MH =10, TP =24, HK =15, CP =16, MK =20, CT = 32?
2) Touka E — cepemuna cTopoHnl BC mapaJjjesiorpamMma
ABCD. [Nokaxxkure, uto npamasi AE peJuT guaroHanb napaj-
JesiorpamMma BD B oTHomenuu 1 : 2.

1) N3 meTtannnuecKkux cTepKkHeil M3TOTOBUJM TPH PasHOCTO-
POHHHX NOJOOHBIX TpeyroJbHHUKA. B KaXIOM TpeyroJbHH-
Ke OOJbIIYIO CTOPOHY 3aKpacHJH B KpacHBIH 1IBeT, a MeHb-
Iy — B CHHH#. ByZer 1M TpeyroJbHHMK, COCTaBJEHHBIH U3
CHHHUX CTEep)KHell, moJo0eH TPeyroJbHUKY, COCTaABJIEHHOMY M3
KPacHBIX CTepXKHei?

2) Orpesku AB u CD mnepecekarorcss B Touke O, AB 1L CD,

AO = % OB, OD = 3CO. Haiinure yrox OCA, ecmu ZDBO = 25°,

1) B Tpeyronbaukax ABC u A,B,C, AB=7, BC=6,
AC=12, A B, =4,5, B,C;=9, AC, =5,25. Brpasure
yroa C, uepes yrasl C u B.

2) OcHoBaHHA Tpamenuu paBHBEl 9 M 6 cM, a BLICOTa paBHaA
10 cM. Haitaure paccTossHUSA OT TOUKM IlepecedyeHus AraroHa-
Jeil Tpanenmuu OO €e OCHOBaHUIA.

1) JokaskuTe, UTO €CJM I'MIIOTEHY3a M KaTeT OJAHOTO IIPAMO-
YTOJIBHOTO TPEYTrOJbHHUKA IIPONMOPIMOHAJBHBI THIIOTEHY3€e M
KATeTy JAPYroro IpPsSMOYIOJBLHOTO TPEYyroJibHHKa, TO TaKue
TPEYTOJIbHUKHU MOLOOHBI.

2) Ha croponax AB, BC u CA tpeyroabauka ABC orMmeue-
HBI COOTBETCTBeHHO TOouku M, H, K Tak, uro 4AM = AB,
3HC = BH. B KakoM OTHOIIEeHUH npamasa MH pmeauTt orpe-
30k BK?

1) Ha pucysxe 155 ABCD — mnapajiejorpamm, %17‘11 =
= -C‘% # 1. Jlokaxkure, 4ro 4yeTbIpexyronpHuk MKTP — Tpa-

menmus.

2) HokaxkuTe, uTo ABa paBHOGEJPEHHBIX TPEYroOJbHHKa IIO-
J0OHBI, ecau OOKOBasi CTOpPOHA M MeAUaHa, IPOBedeHHas
K Hell, OAHOTO TPeyroJbHUKA MPONOPIMOHANBLHBI H0KOBOH CTO-
POHe U MeAVaHe, MPOBEAEHHON K Heil, JPYroro TpeyroJbHUKA.
1) B rpeyronbuukax BME w DTH Ha pucyaxke 156
BM : DT =ME : TH = BE : DH. Jokaxure, uro ABCD —
mapaJijieJIorpaMM.

B K C

A P D
Puc. 155
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37.1.

37.2.

37.3.

37.4.

37.5.

37.6.
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2) JlokaKure, 4TO OTPE30K, COEAUHAIONIUHN OCHOBAHUS BBHICOT
OCTPOYTOJILHOT'O TPEYyroJIbHUKAa, OTCeKAeT OT 3TOr'0 TPEeyroJb-
HHUKA TPEYroJbHUK, MOJOOHLIN JaHHOMY.

§ 37. CPEAHAA NWUHWUA TPEYTONbHUKA.
CBOMCTBO MEAWAH TPEYIONbHWUKA

1) M u K COOTBETCTBEHHO — cepeduHBbl cTOpoH AB u BC
TpeyroibHuka ABC, MB =6 cm, MK =5 cm, BC = 14 cmM.
Haiinute nepumerp Tpeyronbuuka ABC.

2) Haiiaute pacCTOAHHNE OT TOYKM HEpecedyeHUs MeJHaH paB-
HOGeapeHHoOro TpeyroibHuka ABC gmo cropoHs BC, eciau
AB=AC=10cm, BC =16 cMm.

1) K u P cooTBeTCTBEHHO — cepeAuHEl cTopoH AB u BC Tpe-
yroabHuka ABC, AC =8 cm, CP =6 cm, AB = 14 cm. Haii-
AuTe IepuMeTp TpeyrojbHuKa BKP.

2) B paBHOGeapennom TpeyronbHuke ABC AB= AC =
= 13 cm, BC = 10 cm. HaliguTe paccTosiHMEe OT TOYKHU Iiepece-
YeHUS MeIUaH TPEYyroJbHHUKA 0 BEePIIUHBI A.

1) B npaMOyrojibHOM TpeyronbHUKE ¢ YIJIoM 30° 1 MeHbIIUM
KaTteToM 6 cM npoBeleHbl cpegHuMe JuUHHH. Haliagure mepu-
MeTp TpeyroJbHUKa, 06pa30BAHHOIO CPeAHMMH JHHUSAMH.
2) B rTpeyrosbHuMKe co cropoHamu 25, 25, 14 cm HaiiguTte
PaccTOsHUS OT TOYKM MepecedeHuss MeAMaH N0 BEpILUUH Tpe-
YTOJBLHUKA.

1) B npssMOYTOJIbHOM TpPeyroJibHUKE ¢ yrjaoM 45° u rumore-
Hy30il 8 cM mpoBeseHnl cpeanue aunuu. HaiiauTe nepumerp
TpPeyroJbHHKA, 00pa3oBaAaHHOI'O CPEJHHMH JUHUIMHU.

2) B paBHOGEAPEHHOM TPEYrOJLHUKE PACCTOAHHUSA OT TOUKH
nepeceyeHus MeAuaH A0 BEPIUMH TPeyroJbHHKa paBHBI 25,
14 u 25 cm. Haligure cTOpOHBI TPeyroJbHHKA.

1) B rpeyroabnuke ABC meauannl AA,, BB, u CC, nepece-
KawoTca B Touke O. Touku A,, B,, C, ABAAIOTCA cepefUHAMH
orpeskoB OA;, OB,, OC, coorBeTcTBeHHO. [lOKa)kuTe, UYTO
TpeyronbHuku ABC u A,B,C, noao6HBHI.

2) B tpeyronsHuKe co cropoHamu 15, 15 u 24 cm Haiigute pac-
CTOSIHUSI OT TOUYKH IlepecedyeHus MeAuaH A0 CTOPOH TPEeyroJib-
HHUKA.

1) B rpeyroarauke ABC meanansl AA,, BB,, CC, nepeceka-
orcd B Touke O. Touku A,, B,, C, ABIAIOTCSA COOTBETCTBEH-

"HO cepenunamu oTpeaxkoB AO, BO, CO. lokaxkurte, uTo Tpe-

yroneauku A,B,C, n A,B,C, paBHBHI.

2) PaccTosiHMsA OT TOUKH IepecedeHUsT MeJUaH paBHOOGEIPEH-
HOr'O TPEYroJbHUKA JO CTOPOH paBHBI 8, 8 1 5 cm. Hailigure
CTOPOHBI TPEYTroJILHHUKA.



38.1.

38.2.

38.3.

38.4.

38.5.

38.6.

38.7%.

§ 38. NPOMNOPLUOHANLHBIE OTPE3KH
B NPAMOYIroJibHOM TPEYFONbHUKE.
AENEHWUE OTPE3KA HA PABHDIE YACTHU

1) B TpeyroJbHUKe Ha PUCYH-
ke 157 a. =1, ¢ = 4. Haitaure
a, b, b, h.

2) HauepTuTe OTpesok H, HC-
NOJIb3yS LUPKYJb, JHUHEHKY
M YepTEeXKHbIA YroJbLHUK, pPas-
JleJIUTe ero Ha 5 paBHBIX Hac- A D c B
TeH. Puc. 157

1) B TpeyrosnHHKe, wusobpa-

JKeHHOM Ha pucyHkKe 157, a, = 6, b, = 2. Haiigure h, ¢, a, b.
2) HauepTuTe OTpPe30K U, HUCIOJb3YA LUPKYJIb, JUHEHKY U
YepTe)XHBIH YTOJbHHUK, pa3fejUTe ero Ha 3 paBHbIe YacTH.
1) T'unmoTreHy3a NpPAMOYroJLHOTO TPEYroJbHUKa paBHa 13,
OoAVH U3 KaTeTOoB paBeH 5. Haiimure BTOpOi#1 KarTeTr, BBICOTY,
NPOBENEHHYIO U3 BEPIIWHLI IPAMOrO yrJja, U OTPe3KH, Ha KO-
TOPBIE 9Ta BBICOTA JEJHUT THIIOTEHY3Y.

2) HauepTuTe OTDPE30K Hu, HCIOJL3YA LIHUPKYJIb, JUHEHUKY U
4YepTeXXHBIH YroJbHHUK, pas/leJIUTe ero B oTHomieHuu 3 : 2.
1) BricoTa, npoBeleHHasT K THIIOTeHY3€ IIDPIMOYTOJBHOrO
TPeyroJibHUKa, paBHa 5, a oAuH U3 KateroB 13. Haiigure
TUIIOTEHY3y, BTOPO#l KaTeT M OTPe3KH, Ha KOTODHIE BLICOTA
JEeJUT TUIOTEeHY3y.

2) HauepTuTe OTpe30K M, WCHOJL3YysI LHUPKYIb, JHUHEHKY
U YePTeXXHBbIH YyroJIbHUK, Pa3lesIuTe ero B oTHOIEeHuu 3 : 4.
1) TumoreHysa HnpPAMOYroJbHOTO TpPEeyroJbHUKA paBHa 5,
a BBICOTA, IpPOBeJlleHHas K Heil, paBHa 2. Haliaure karTeTnl
M OTpPe3KH, HA KOTOPbIe 3TAa THIOTEHY3a OEJHUTCA BBICOTOH.
2) HauepTure Tpu npousBOJIBHEIX oTpeska AB, AB,, A,B,
¥, UCIOJIb3yA HHUDPKYJb U JHHEHKY, IocTpoiiTe oTpe3ok XY,
yAoBJeTBOpAOINM ycaopuwo A,B, : AB= A B, : XY.

1) B npamoyroasHoMm TpeyroabHuke ABC k rumorenyse AC
nposefeHa Boicotra BD, BC = 2 cm, AD = 3 cm. Haligure DC,
BD, AB.

2) HaHbl TpU OTpes3ka, MMelOllHe AJHUHEI a, b, ¢. IlocTpoiiTe
OTPE30K JOJIWHOH X, HCIOJB3ys HHUPKYJIb U JHHEHKY, €CJaH
a-x=b-c.

1) B Tpanenuu ABCD /A =90° nyu DM, asasiomuiicsa
6uccekTpucoit ocrporo yriaa ADC, mepecekaer oTpe3ok AB
B ero cepesguHe — touke M. M3 Toukm M npoBeneH IIep-
nesaukyiaap MK &k cropoHe CD. KC=4cm, KD =9 cm.
Haiigure MK.

2) HdaHbl aBa orTpes3ka, umeroiiue AJIUHBI a u b. Iloctpoiite

. 2vab .
OTPE30OK AJIMHOMN , UCIIOJIB3YA LUPKYJb U JHHEHKY.
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38.8*.

39.1.

39.2.

39.3.

39.4.

39.5.

39.6.

39.7%,

39.8*.

40.1.

40.2.

52

1) OuaroHanyu NpsAMOYroJIbHOM Tpameuuyd B3aMMHO MepIeH-
JUKYNApHBI. HaiifuTe MeHbIIee OCHOBaAHHME TpaNEIHMH, €CJH
ee BbIcOTa paBHa 2, a 6oJsiblllee OCHOBaHue 3.

2) Ilyctb a 1 b — pnuHBL ABYX JAHHHIX OTPe3KOB. Mcnoabays
HUPKYJb ¥ JUHEHKY, IOCTPOTEe OTPE30K AJIHHOMI 0,4/ab.

§ 39. 3AAAYHA HA NOCTPOEHHUE METOAOM MNOAOGUA

Ilo pamnomy yrny H u nansapiM oTpeskam P,Q,, P,Q,, P,Q,,
MCHOJB3ysl UHUPKYJIb, JUHEHKY M UYepTeKHBIH YroJbLHUK,
nocrpoiite Tpeyroabuuk ABC Tak, urobel £ A =/ZH,
AB _ AC 4, AC=P,Q,.
PQ, RQ
Ilo pamneiM orpeskam P,Q,, P,Q,, P;Q; P,Q,, ucnoibsys
HUPKYJib, JUHEHKY UM YePTeXHBIH yroJbHHUK, IOCTPOITE Tpe-
yroabHuK ABC Tak, 4TOOBI AB _ _AC _ BC o AC=PQ,.
PQy BRQ, B
HWcnonb3ys UHUPKYJIb, JUHENKY H YEPTEXKHBIH YroJbHUK,
MeTOAOM NOoJ00HUsT MOCTPOHTE TPEYroJIbHHK MO JBYM yIJjaM
M BBICOTE, NMPOBEeJAEHHON M3 BEPIINHBI TPETbero yria.
Hcnonb3ysa UUpPKYJIb, JHHEHKY M UYEePTEXKHBIH YroJbHHK, Me-
TOAOM IIOJOOUS IIOCTPOHTE INPAMOYTOJBLHBIH TPeyroJbHHUK IO
OCTpPOMY yIJly ¥ 6GHcCeKTpuce NpsSMOro yrJja.
Hcnons3ya MUPKYJIb, JUHEHKY ¥ YePTEXHBIH yroJbHUK, II0O-
CTpOiiTe ImapaJlieIorpaMM, CTOPOHBEI KOTOPOTO OTHOCATCH KaK
1: 2, mo ocTpoMy yrjly ¥ AMAaroHajii, IIPOBeJeHHOH H3 Bep-
MIMHBEI 3TOT'O yrJja.
HUcnonbaysda LUPKYJIb, JUHEHKY U YePTeXHbIH yroJbHUK, II0-
CTpOIiTe mapajleJlorpaMM, CTOPOHBEI KOTOPOTO OTHOCATCH KaK
1: 3, no Tynomy yray u GoJibliei AMArCHAJH.
B TpeyronpHuk ABC Bnumute paBHOOEJPEHHBI IIPAMO-
yroiabHbll TpeyroibHuK MHP Ttak, utober Touku M, H, P
Ob1LiM TOukaMu cTopod AB, BC u AC cOOTBETCTBEHHO, 8 YroJ
MHP 6b11 paBen 90°.
B naHHBIN TPEYyroJbHHUK BIUIIHUTE NPAMOYIOJbHUK C JaHHBIM
COOTHOIIIEHHEM CTOPOH TaK, YTOOHI JBe ero BEPINUHbBI IPUHAJ-
JIe)KaJl pPa3sHBIM CTOPOHAM TpeyroJibHUKa, a ABe Apyrue Jie-
’KaJU Ha TpeThbeil.

§ 40. UBMEPUTENbHBIE PABOTbl HA MECTHOCTHU

Haiigure BoIcOTY AepeBa (puc. 158), ecan pnauna mecta AC
¢ Bpamamiueiica mnJjaHkKoit pasua 1,5m, BC=3,3mMm,
BC,=13,2 m.

Ons onpeaesieHUs PACCTOSHHMS OT TOYKH A J0 HeJOCTYIIHOM
TouKku B (puc. 159) Bei6upator Touky C u uamepsor AC, ZA,
ZC. 3areM cTrpoaT Ha Gymare TpeyronbHUK A,B,C,, moxo6-
HBIH TpeyroiabHuUKy ABC. Beiuncaure AB, ecain AC = 112 M,
A,C,=5,6 cmM, AB, = 8,4 cM. Bpiuucienus oGocHyiiTe.



40.3.

40.4.

41.1.

41.2.

41.3.

41.4.

41.5.

/A

Puc. 158 Puc. 159 Puc. 160

JlinHa cOJITHEYHOH TeHH OT JepeBa paBHa 24 M. BepTukaabHbIH
mecT BbicoTOM 1 M 50 ¢cM B TOT ke MOMEHT OoTOpachiBaeT TEHb
pnauHOt 1 M 60 cm. BeiunciauTe BBICOTY Aepesa.

[yis ompejesieHNA PacCTOAHHA OT TOYKM A OO HEJOCTYNHOH
Touku B (puc. 160) mamepumau yrasl A u C, NOAYYHIH
LA =45°, ZC=60°, AC =80 M. IlocrpoiiTe B TeTpazu
TpeyronbHuK A;B,C,, nmomo6uulii Tpeyroapuuxy ABC, cpne-
Jnaiite HeOGXOAUMBIE U3MEePEHUsA M HANJUTe MCKOMOE DPacCToA-
HUE.

§ 41. NOAOBHLIE MHOTOYrONbHUKH

1) O6bacHuTe, IIOUYEeMY JeCATHYTOJBHUK He MOXeT ObiTh mo-
nobeH NeBATHYTOJNbHHKY.

2) Haiimute nepumeTpsl ABYX HIOZOOHBIX MHOTI'OYTOJBHHKOB
¢ kKoadduumeHTOM momobusa k =5, ecim MX pPa3sHOCTh paBHA
16 cm.

1) SIBnAroTcs AU paBHBIe MHOTOYTOJBLHHKH IMOJOOHBIMU? PaBb-
HBI JIXU HOJOGHBIE MHOTOYTIOJbLHUKH?

2) CyMMa nmepMMeETPOB ABYX MOJOOHBIX MHOTOYTOJLHHKOB PaB-
Ha 490 M. HailiguTe KaXKIpIii U3 IEPUMETPOB, €CJIH KO3(DPHUIiH-
eHT momobusa paseH 6.

1) ChopmynupyiiTe OOMH U3 NMPHU3HAKOB MOA00MA POMGOB.

2) JlnuHa CTOPOHEI MHOrOyroJIibHUKa paBHa 3 M, a JJHHa
CXOJCTBEHHOH CTOPOHBI NMOAOOHOTO €My MHOIOYIrOJIbHHKa paB-
Ha 48 gm. HaliguTe nmepuMeTpsl 3TUX MHOTOYTOJLHHUKOB, €CJIH
HX Pa3HOCTHb cocTaBJsgeT 12 M.

1) ChopmynupyiiTe OZHH H3 IPHU3HAKOB NOAOGHA IIPAMO-
YTrOJILHUKOB.

2) CymMMa nmepuMeTpoB ABYX IMOAOOHBIX MHOIOYrOJbLHHMKOB pPaB-
Ha 56 M. Haiigure 3TH nepuMeTpHI, €CJIM MEHBIIAad CTOPOHA
IepBOro MHOTOYTOJIBHHMKA paBHa 4 M, a MeHbIIIad CTOPOHA BTO-
poro 72 mm.

1) BHemHH# ¥ BHYTPEeHHMH# KOHTYDbl DAMKH HMEIT (HOPMY
IpAMOYToJibHMKA, IIUPHHA paMKH paBHa 2 cM. ByayT jau 1mo-
JOOHBI BHEIIHMH M BHYTPEHHHUI NPAMOYTOJbHUKH, €CJIM BHEIII-
HUM umeer pasMmep 30 x 40 cm?

2) B rpanenuu ABCD AB = BC = CD. [luaroHaju Tpamnemuun
nepecekaroTca B Touke O. HaiiguTe OTHOIIeHHE IIePHMETPOB
TpeyronbaukoB ABC u BOC, eciu AC : BC=5: 4.
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42.3.

42.4.

42.5.

42.6.

43.1.

43.2.
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1) IIpsiMoyrojbHble I[eMEHTHHIE€ ILIHUTBI, BHEIIYCKaeMble 3aBO-
AOM, MMEIOT TaKHe pasdMephbl, YTO IIOJIOBHHA ILJIUTHI MOL00HA
meso naute. Haligure oTHOIIEHHWE CTOPOH TAaKUX ILIHT.

2) OcHoBaHuA TpanelnuH paBHEL 4 U 9 cM, a OJHa U3 AUaroHa-
Jgeit 6 cm. HaiiauTe OTHOLLIEHHE IIEPUMETDPOB TPEYroJbHHUKOB,
Ha KOTOphle AuaroHajb pa3OHBaeT Tpameluio.

§ 42. CUHYC, KOCUHYC, TAHFEHC OCTPOro YrnaA
NPAMOYIrONbHOIO TPEYrONbHUKA.
OCHOBHOE TPUIOHOMETPHUYECKOE TOXAECTBO

1) Hajigure cuHyC, KOCHHYC M TaHT'eHC OCTPHIX yrjoB A u B
npsaMOYyroapHoro rtpeyroadbaunka ABC, eciu AB =13 cwm,
BC =12 cm.

2) Haiignre sin oo 1 tg o, ecau cos o = i—, 0° < o < 90°.

1) HailizuTe cMHYC, KOCHHYC M TAHIeHC OCTPBIX yrjaos A u C
NpAMOYroJbHOro TpeyrojgpHuka ABC, ecau AC =25 cmM,
AB =T cm.

2) Haiigure cos o u tg o, ecam sin o = %, 0° < o < 90°.

1) JokaxuTe, 4YTO €CJHU [ABa NPAMOYTOJBHBEIX TPEYyroJbHUKA
HMeIOT [0 PaBHOMY KaTeTy, TO OTHOLLeHHEe CHHYCOB YIJIOB,
NPOTHUBOJIEKAIINX 3THUM KaTeTaM, OOpPATHO OTHOIIEHHIO T'UIIO-
TE€HY3, & OTHOIIIeHHe TAHreHCOB 3THX YIJIOB OGpaTHO OTHOLe-
HUIO HEPaBHBIX KaTeTOB.

2) Haiigure sin o u cos o, ecau tg o= %
1) HokakuTe, UTO ecJud ABa NPIMOYIOJBHBIX TPEYTrOJbHHUKA
UMeIOT paBHBIE THIIOTEHY3bI, TO CHHYCHI UX OCTPBIX YIJIOB IIPO-
NOPIHOHAJILHBI IIPOTHBOIIOJOXKHBIM KaTeTaM, a KOCHHYCHI
3THX YIJIOB NPOMOPIHNOHAJBHLI NPHUJIEKAIIUM KaTeTaM.

2) Briumciure sin o u cos o, ecau tg o= %

CTOpPOHBI OCTPOYTOJILHOTO TpeyroJibHUKa paBHbl 13, 14 u
15 cM. BeriunciauTe cuHyC, KOCHHYC M TAHT€HC KaKJOr0o U3 yrI-
JIOB TPEYTOJbHUKA.

BoiuncanTe cMHYC, KOCHHYC M TAHT'€HC YIJIOB OCTPOYTOJILHOTO
TpeyroJibHUKa co cTopoHamu 17, 25 u 28 cwm.

§ 43. PELUEHHUE NPAMOYrOJibHbiX TPEYFrOJIbHUKOB
C UCNONb30BAHUEM MUKPOKANBKYNATOPOB

1) B tpeyroabauke MHP /P =90°, MH =4,67, /H = 65°12', -
HailinuTe HEeN3BECTHBIE BJIEMEHTHI TPEYIOJbHUKA.

2) HaiiguTe yrjbl TPeyrojJibHUKa, CTOPOHBI KOTOPOTO PaBHBI

9,5; 9,5 u 6,5 cm.

1) B tpeyronsuuxke KLF /F =90°, KL =12,4 cm, /K =41°21".

Hajligure HensBeCTHBIE 3JIEMEHTHl TPEYTOJbHHUKA.
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2) Haiinute yrasl TpeyroJbHHKa, CTOPOHBI KOTOPOI'0 PAaBHBI
95; 95 u 178,5 mmMm.

1) B tpeyroapunxe ABC /C =90°, LA = 20°30’, AC = 32,6 cMm.
Haiigute HEM3BEeCTHBIE 3JIEMEHTHI TPEyTOJbHUKA.

2) B paBHOGeapeHHON Tpamelmuyd OCHOBaHMUS paBHBI 9 u 5 cM,
a oguH n3 yriuoB 147°15’. Halinure nyioimans U mepuMeTp Tpa-
Mmemnun.

1) B rpeyronpanke PEC £ZC = 90°, ZP = 63°24’, CE = 15,9 cMm.
Hailigute Hen3BecTHbIE 3JIeMEHTHI TPEYroJbHUKA.

2) B npsiMoyrosibHO# Tpamenmuu OCHOBAHHA paBHH 13 u 8 cwm,
a oauH M3 yrjoB 112°57’, Haiigure nepuMeTp M IJIOIIAAL Tpa-
Menuu.

1) B Tpeyroasrauxke ABC ZC = 90°, AC = 2,7 ¢m, BC = 3,22 c™m.
Hajinute Hen3BecTHBIE 3JIeMEHTHI TPEYTrOJbHUKA.

2) B TpeyroibHHKe ABe CTOPOHHI paBHEI 6 U 8 cM, a yroa Mex-
ny aumm 40°31°. Haiignte Hen3BecTHBIe YIJIBI U CTODOHY Tpe-
YTOJBHUKA.

1) B TPEeyroJIbHUKEe CDM £ZM = 90°, CD =14,2 cmM,
CM = 2,7 cm. HailiguTe Hen3BeCTHBIE 3JIEMEHTHI TPEYTOJIbHHUKA.
2) B TpeyroJpHHKe ABe CTOPOHBI TpPeyrojbHHKa paBHBl 10 u
12 ¢cm, a yron mexay mumm 141°13’. Haiigure Hem3BeCTHBIE
YIJbl U CTOPOHY TPEYTOJLHHKA.

§ 44. PEWEHWUE NMPAMOYrONbHbIX TPEYFOJIbHUKOB

1) B Tpeyronbuuke ABC, usobpakeHHOM Ha pucyHke 161,
yron ACB mpamoii, CD — BbICOTa TpeyrojJbHUKa, yroa A pa-
BeH a. Haiiaute AC, BC u AD, ecjiu U3BeCTHO, 4TO AB = m.
2) Croponsl napaminenorpamma paBHbl 8 u 10 cMm, yroa mexay
Humu 60°. Haiigure nioinagb HapaJuiejiorpamMma.

1) Ha pucynke 162 uszob6pakeH IPAMOYTOJbHLINA TPEYyroJbHUK
MHP u ero Beicota PK, /MPH = 90°, PH = b, ZH = B. Haii-
aute MH, MP n KH.

2) Haiigure nioiaaps napajjejorpaMMa, Y KOTOPOr'O CTOPOHBI
paBHBI 8 U 6 cM, a yroa paseH 45°.

1) Ha pucyuke 163 mzo6pakeHbl NPAMOYTOJIbHbLIE TPEYIroJib-
HUKU ABC u ADB (LABC=4D=90°, ZCAB=aq,
ZABD = B, BC = a. Haiigure AD.

D B M K H D
Puc. 161 Puc. 162 Puc. 163
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Puc. 164 Puc. 165 Puc. 166

2) B mpsamoyroJsibHO#M Tpameuuu MeHblllee OCHOBAHME PaBHO 6,
a MeHbIIas 60KOBas CTOPOHA 243. Haiigute nuomans Tpame-

IIMH, ecJIN OAUH K3 ee yrJjoB paseH 120°.

1) Ha pucyuke 164 usoOpaskeHbl IPAMOYTOJbHEIE TPEYTOJIh-
HUKM ABC u ABD (LC=/ZABD=90°, /CAB=uq,
4BAD =, AC = m. Haiinure AD.

2) B paBHOOeApEHHOH TpamelMy MeHbIllee OCHOBaHUE paB-
Ho 5, a BbicoTa /3. Haiigure niomajab Tpaneuuu, ecjad OgJUH
U3 ee yrjoB paBeH 150°.

1) B tpeyronsunuxke ABC, uzobpa)keHHOM Ha pDHUCyHKe 165,
yroa C mpamoii. Buccekrpuca AD paBHa [, yron BAC pa-
BeH o. Haiigure BD.

2) B paBHOGeapenHom Tpeyroabauke ABC AC — ocHOBaHHe,
ZA = 30°, CD — BeicoTa. Haiifute BBICOTY, ONYIEHHYIO U3
BepmiuHbl B, eciu AD = 20 cm.

1) Ha pucynke 166 wusobpasken TpeyroisHuk ABC c¢ npsa-
meiMm yraom C, Z/BAD =8, ZBAC=0o, AB=m. Haiigu-
Te BD.

2) B pasHoGeapeHHoMm Tpeyroabauke ABC AB = BC,
ZABC =120°, CD — Bricotra. Halimure AD, ecaum BmICOTA,
IIpoBeJleHHasA K OCHOBaAHUIO, paBHa 10 cm.

B rTtpeyronvuuke ABC AB=BC, BF u AE — BHICOTHI,

AE : BF=%. HaiizuTe KOCHMHYC yrja IpH OCHOBAHHH Tpe-

YrOoJbHHUKA.
B Ttpeyronsunke ABC AB = BC, BF u AE — BuicoTsl. Haii-

auTe orHouwleHue AE : BF, ecIM KOCHHYC yrja IpPH OCHOBA-

HHHX TPEYroJbHHUKa paB€H %

OKPYXHOCTb
§ 45. KACATENIbHAA K OKPY)XXHOCTH

1) IIpamasa AB KacaeTcd OKPY>XHOCTH ¢ UeHTpom O M paauy-
coM 5 cm B Touke A. Haigure OB, ecau AB =12 cMm.

2) B Tpeyroabunke ABC yroa A unpsmoit. JloKaKuTe, 4TO
npamasd AC xacaeTcs OKPYXHOCTU C IEHTPOM B TOUYKe B M pa-
guycom AB.



45.2.

45.3.

45.4.

45.5.

45.6.

46.1.

46.2.

46.3.

1) IIpamaa AB KacaeTca OKPy»XHoOCTH ¢ neHTpoM O M paauy-
com 15 cm B Touke B. Haitgure AB, ecaiu OA =17 cm.

2) YernipexyroabHuk ABCD — npsamoyrojbHUK. Jlokakure,
yTo npamasi BC kacaeTcs OKPYKHOCTH C IL[eHTPOM B TOuKe D
u pagumycom DC.

1) U3 Touku A K OKpPY>KHOCTH C IieHTpoM O U paauycom 8 cMm
nposejeHbl KacaTeJabHble AB u AC (B u C — TOUKH KacaHusd).
Haiinnre AB u AC, ecau LBAC = 60°.

2) Touka D — cepeaguna ocHoBaHusL AB paBHOGeZpPEHHOro
Tpeyrosbauka ABC. Jlokaxkure, 4to npsmMaa AB kacaercs
OKPY’XHOCTH ¢ IieHTpoM B Touke C u paauycom CD.

1) U3 Touku M K OKPYXHOCTH C IleHTpoM O IIpoBeZeHbl Kaca-
TeabHble MA u MB (A u B — Touku kacaHusa). Haiigure AM
u BM, eciu ZAMB = 90°, OM =10 cm.

2) AK — 6uccexTpuca paBHOCTOPOHHero tpeyroinsHuxka ABC.
Hokaxkute, uto npamasa BC kacaeTc OKPY’XHOCTHU C IIeHTDPOM
B ToukKe A u paauycom AK.

1) U3 Toukn M K OKpY>XHOCTH ¢ 1eHTpoM O U pazuycom 8 cm
npoBeaeHbl KacaTeihHbie AM u BM (A u B — Touku Kaca-
Husa). Hafigure mnepumerp TpeyroabHuka ABM, ecan
ZAOB = 120°.

2) Haubl npsimasa k u Touyka A, He Jexxamasa Ha "Heil. C momo-
b0 OUPKYJIA U JIMHEHKH IOCTPOHTE OKPYKHOCTh C I[€HTPOM
B TOYKe A M Kacamllylcs npAMoil k.

1) V3 TouKn A K OKPYKHOCTH ¢ IieHTpoM O npoBejeHBl Kaca-
TesqbHble AB u AC (B u C — ToukM KacaHusa). Haiigure nepu-
MeTp TpeyroabHuka ABC, ecaiu OA =12 cm, ZBOC = 60°.

2) JaHwbl nupsaMas a, Touka M Ha Hedl U oTpe3ok PQ. C nomo-
b0 HUPKYJIA M JUHEHKH IMOCTPOHTE OKPYXKHOCTHL pPajHUyCcoM,
paBHBIM PQ, Kacawlnylocs NpAMOi a@ B TouKe M.

§ 46. LEHTPANDBHLIE U BNUCAHHBIE YIAbl

1) Touxku A, B u C nenaT OKPYXHOCTh ¢ IeHTpoM O Ha TpH
ayru: vAB, vBC u vAC, rpaiycHble Mepbl KOTOPBLIX OTHOCHAT-
ca kak 7 : 5 : 6. Haitaure yraet ABC, BAC, AOB.

2) Xopawsl AB u CD nepecekarorca B Touke M. Haiigure giu-
HY xopawl AB, eciu CM =4 cm, DM =9 cm, AM : MB =4.
1) Bepuiusm tpeyrossauka ABC AeNAT OKPY>XHOCTb C I€HT-
poMm O Ha Tpu ayru: vAB, vBC u vAC, rpagycHble Mepbl KO-
TOPBIX OTHOcATcA Kak 2 : 9 : 7. Halianutre yraet AOC, BOC u
ACB.

2) Xopast MK u PT nepecekaiorcs B Touxke A. Haiigure anu-
HY AM, eciu AP=2 nm, AT =24 nm, AM : KA =3: 4.

1) Touku A, B u C jexaT Ha OKDPYXXHOCTH C IeHTpoMm O,
ZABC =50°, vAB : “CB =5 : 8. HaiinuTte satu nyru u £ AOC.
2) Ouamerp AB mepecekaer xopay CD B Touke M. Haiigure
OTpe3KH, Ha KOTophle Touka M genut puametrp AB, ecuu
r=10cm, CM =4 cm, MD =9 cm.
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1) Toukn K, M u T nexar Ha OKPYXHOCTH ¢ IeHTpoMm O,
ZKMT =70°, vKM : vMT =5 :6. Haiiautre 3T Ayru u
ZKOT.

2) Xopna AB nepecekaer auamerp CD OKPYYXHOCTH C II€HT-
pom O B tourke K. Haiagute xopay AB, eciu AK =11 cm,
CK =3cm, OD =12,5 cm™m.

1) OxkpyxxkHocThr ¢ ueuTpom O Kacaerca ctopo AB, BC,
CA rpeyroarHuka ABC B Touxkax P, K, T cooTBeTCTBEHHO.
Haiigure “PK, KT, TP u ZPKT, ecim ZABC = 57°,
LBAC = 95°.

2) Touka K pmenut xopay AP Ha orpesku 12 u 14 cm. Haiigu-
Te PaJUyC OKPYKHOCTH, €CJU PACCTOSTHUE OT IIeHTPa OKPYKHO-
ctu a0 Touku K pasuo 11 cM.

1) OxpyskHOCTB C¢ neETpoMm O Kacaercs ctopon MK, KT u TM
rTpeyronpauka MKT B Toukax A, B u C COOTBETCTBEHHO.
Haiipute yrael tpeyroasauka ABC, ecau LMKT = 42°,
LZKMT = 82°.

2) Xoppa PK penurca Toukoii M Ha aBa orpeaka PM =T gwm,
MK =8 gm. Haiigure paccTosimume OoT TOoYKM M J[o leHTpa
OKPY’KHOCTH, €CJIH ee paauyc paBedH 9 am.

§ 47. 3AMEYATENIbHbLIE TOYKH B TPEYIFOJIbHUKE

1) B ocrpoyronbHOM TpeyroibHuke ABC BricOTHI AA; U BB,
nepecekaloTca B Touke O. Haitnure yron OCA, ecin ZBAC = 58°.
2) B tpeyronbHuke ABC 6uccextpucel AA; u BB, nepeceka-
Tcs B Touke O, yaaneHHo# oT ctopounl AB nHa 4 cm. Haiigure
IIomans TpeyroapHuka BOC, ecau BC = 10 cm.

1) B ocrpoyronpuom TtpeyroarHunke ABC cepeguHHEIE Iep-
NeHIUKYNAaApbel cTOpoH AB u BC nepecekaiorca B Touke O
u OB =10 cm. Haiigure paccrosimue oT Touku O 10 cTOpO-
Hel AC, ecniu LZOAC = 30°.

2) B tpeyroapHuke ABC mezuanel AA; u BB, nepecekanTca
B Touke O U B3aHUMHO NepleHAUKYJapHbI. HalfiguTe mioimans
TpeyronpHuka AOB, ecnmu AA, =18 cm, BB, = 24 cMm.

1) B octpoyronbHoM TpeyroabHuke ABC BwicoTHl AA, U CC,
nepecexkaloTcss B Touke O. Haiiaute yron OBA, ecau
ZOCA = 38°.

2) B tpeyronpHuke ABC 6uccexktpucel BB; u CC, nepecexa-
orces B Touke O. HaliguTe oTHOIIEHHME NJIOLIAAEH TpPeyroJbHU-
koB BOA u AOC, ecaun AB =10 cm, AC =15 cm.

1) B ocTpoyronsHom tpeyroabauxke ABC cepeauHHbIE II€PIIEH-
IUKyJaApel cTOpoH AB u AC nepecekawrca B Touke O u
OA =8 cm. Haitautre muomans Ttpeyroxbauka OBC, ecan
ZOBC = 60°.

2) B Ttpeyronpuuxke ABC meauaHst AA, u CC, nepeceKanTcA
B TouKe O UM B3aUMHO IepHeHAUKYJAPHbI. HaluTe CTOPOHBI
TpeyroJbpHuKa, eciu AA; =9 cm, CC, = 12 cm.
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1) B ocrpoyroasHoMm TpeyroiabHuxke ABC Bricotsl BB, u CC,
nepecekalores B Touke Q. Haiigure yron OAB, eciin BC = 2BC,.
2) B rpeyronbHuke ABC meauansl BB; n CC, nepecexkarrcs
B Touxke O U B3aMMHO IlepueHAUKyaApHE. Haiaute OA, ecau
BB, = 36 cm, CC; = 15 cMm.

1) B ocrpoyroabHom TpeyroibHuke ABC cepeiWHHBIE IIep-
nesguKyaApsel ctopod BC u AC mepecekarTcsa B Touke O.
Haiigure gnuny OC, ecainm AB =10 cMm, a LBOA = 120°.

2) Bo BHyTpeHHeit o6iaacTH TpeyroabHuKa ABC B3sATa TOY-
Ka O, paBHoyaajeHHasa oT ero cropoH. Haiaure yron AOC,
ecau LABO = 39°.

JaHbl OKPYKHOCTH M mpsAMas @, IIPOXOAAIadA depe3 HEHTP
9TOil OKpyKHocTU. Yepes Touky M, Jjexkaliylo BHe Kpyra,
M ¢ a, ¢ noMOIIbIO JUHEeHAKHN IPOBeJUTE NPAMYIO, HepIeH -
KYJAPHYIO IPAMO# a.

JaHbl OKpPYKHOCTH, IIpsiMadA, NPOXOAsAIad uepe3 ee IEHTp,
¥ TOYKa, He JeKamad HAa NPAMOM, HO MpHHAJJIeKAaIasd Kpy-
ry. C moMoIinpio JUHEHKHM IIOCTPOiiTe Ueped 3Ty TOUKY IIpA-
MYIO, NEePIEHANKYJIADHYIO JaHHOM NpPAMOH.

§ 48. BMUCAHHAA OKPYXHOCTb

1) HaiiauTe pagmyc OKpPYKHOCTH, BIMCAHHOH B DPaBHOCTO-
POHHHI TpPEeYyroJbHHK CO CTOPOHOH 12 cMm.

2) B uermipexyrogpuuke ABCD, oOnHCaHHOM OKOJIO OK-
pyxHoctu, AB=8cm, CD =13 cm, DA =16 cm. Haligure
ctopony BC.

1) Paguyc OKpy’XHOCTH, BOIMCAHHOH B PaBHOCTOPOHHMII Tpe-
YTOJIBHHK, paBeH 2 cM. HailifuTe CTOPOHY 3TOrO TPEeyroJIbHUKA.
2) Haiinute cTOpoHYy AB ONHCAHHOTO YeTHIPEXYTOJbHUKA
ABCD, eciu BC=11cm, CD=13 cm, DA =15 cm.

1) Haiigure paauyc OKpy>KHOCTH, BIIMCAHHOHN B TPEYTrOJbHUK
co cropoHamu 20, 20 u 24 cm.

2) HaiiauTte pagnyc OKPYy’>KHOCTH, €CJIX OCHOBAHUS OITMCAHHOM
OKOJIO Hee paBHOGepeHHOI Tpamenuu paBHbI 16 1 36 cm.

1) HaiiguTe pagmyc OKpYy»KHOCTH, BIMCAHHON B TPEYTOJbHUK
co cropoHamMu 15, 24 u 15 cm.

2) Haiifute 1epuMeTp OIMCAHHON OKOJIO OKPYKHOCTH IIpA-
MOYTOJIbPHOH Tpamenuu, e€cJd OJHO H3 OCHOBAaHHUU OoJiblre
apyroro Ha 6 c¢cMm, a paguyc OKPY>XHOCTH paBeH 4 cM.

1) B npAMOyrosibHOM TpeyroJbHHUKe OJMH N3 YIJIOB PaBeH
30°. HaiiauTe MeHBLUIYIO CTOPDOHY TPEYTOJBHUKA, €CJIU Paguyc
BIHCAHHOU B HEro OKPYKHOCTH paBeH 4 cM.

2) PaccToAHUA OT IleHTpa BIIMCAHHOM B IPAMOYTOJBHYIO Tpa-
Neluio OKPY’KHOCTH A0 KOHIIOB Ooisbineil 60KOBOII CTOPOHBI
paBubl 6 ¥ 8 cm. Haligure miomans Tpamnemuu.

1) B npaMOyroJbHOM TpeyroJbHUKe OJMH H3 YIJIOB paBeH
60°, a paccTosgHHE OT I[eHTpPA BIIMCAHHON OKPYYKHOCTH JO Bep-
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HIMHBI 3TOro yria paBuHo 10 cm. Haiigute 60/bIIYyI0 CTOPOHY
3TOr0 TPEYroJIbHHKA.

2) PaccTosiHHsI OT IeHTpPA BIHCAHHOH B DPAaBHOOEADPEHHYIO
Tpamnenmuio OKPY’XHOCTH [0 KOHIOB GOKOBOIl CTOPOHBI paB-
HBl 9 u 12 cm. Haliaure niomaas Tpamemuu.

§ 49. ONUCAHHAA OKPYXXHOCTb

1) HaliguTe paguyc OKPY’KHOCTH, OITMCAHHON OKOJIO PaBHO-
CTOPOHHEro TPEYroJbHUKA CO CTOPOHOH 12 cMm.

2) Haiigure nepuMeTp NpAMOYroJbHOIO TPEYrOJbHUKA, BIIH-
CaAHHOTO B OKPYKHOCTBH paauyca 13 c¢M, ecsJid OZHUH U3 €ro Ka-
TeToB paBeH 10 cm.

1) HailiguTe cTOPOHY DPABHOCTOPDOHHEIO TPEYTrOJbHHKA, BIH-
CaHHOTO B OKPYJKHOCTBL pajguyca 4 cm.

2) OguMH W3 KaTeTOB NPAMOYrOJBHOTO TPEYTOJLHHUKA DaBeH
30 cM, a paguyc ONMCAHHOM OKOJIO HEro OKpPysKHOCTH 17 cMm.
Halinure mioinagb 3TOro TPeyroJibHHUKA.

1) OcHOBaHUE TYIIOYrOJLHOrO PaBHOOGEJPEHHOI'0 TPEYTOJbHU-
Ka paBHO 24 ¢cM, a pagUyC ONMCAHHON OKOJIO HETrO OKPY’KHO-
ctu 13 cm. Haiigure 6G0KOBYIO CTOPOHY TDPEYrOJbHHKA.

2) YernipexyroabHuK ABCD BIHcaH B OKPY>KHOCTb TaK, UTO
ctopoHa AD saABaserca AMaMeTpoOM OKpy:KHoctH, LABC =
=121°, ZBCD = 129°. Haiiaute yrast BAD, CDA, ACB.

1) Hafigzute CTOPOHBI OCTPOYTOJBLHOIO paBHOOEJPEHHOTO
TpEeyroJibHHKA, €CJH BBLICOTA, IIPOBEJEHHAs K €ero OCHOBa-
HHIO, PaBHA 8 CM, a paJiuyC OKPY>KHOCTH, B KOTOPYIO OH BIIH-
caH, 5 cMm.

2) MP — pguaMeTp OKPY’XHOCTH, OIIMCAHHOH OKOJIO UETHI-
pexyronbauka MKTP. Haiaure yrawi KTP, TPM, KMP,
ecain LKTM = 24°, LZMKT =127°.

1) Halizure pazuyc OKDPYKHOCTH, OIMCAHHOH OKOJIO Tpe-
yroibHHUKa co ctopoHamu 10, 12 u 10 cMm.

2) PaBHOGeapeHHasi Tpamenus BIIMCAaHA B OKDYXHOCTh Tak,
YTO IEHTP OKPY’KHOCTH IPUHAJJIEKUT OJHOMY U3 OCHOBAHUH.
Haligute yrasl Tpamemuy, €CJid OJAUH U3 YIJIOB MEMXK/Y ee Jua-
roHajgsiMmu paBeH 48°.

1) Haiigute paguyc OKPY’KHOCTH, B KOTODYIO BIIMCAH Tpe-
YroJbHHUK €O cTopoHamu 15, 24 u 15 cm.

2) Kaxnasa u3 60KOBBIX CTOPOH U MEHbIIIee OCHOBaHHe Tpale-
MM PABHEI 5 CM, a OJIUH U3 ee yrJyoB paseH 60°. Haligure pa-
ANUYC OKPY’KHOCTH, OITMCAHHOH OKOJIO Hee.

BEKTOPbI
§ 50. NOHATUE BEKTOPA

1) C noMoIIbI0O HMUDPKYJIA U YEPTEKHOI'O YyrOJbHUKA OTJIOMXKH-
Te OT TOYKH A BeKTop b, paBHbIH a (puc. 167).



50.2.

50.3.

50.4.

50.5.

50.6.

2) B Tpeyronbnm-:e ABC AM — meauaHa. PaBHBI JIU BEKTO-

pHI MB u CM?
1) C nomougbio YePTEeIKHOro yroJbHUKA U Jmuemm OTJIOXKHU-
Te oT TOYKH C BEKTOp b PaBHBIA BEKTOpY ¢ (pnc 168).
2) Hasbl Touku A, B, C, M, Takue, 4TO AM = MB, a To4-
ka C He jeXXHUT Ha npamoii AB. HazoBuTe MegnaHny TpeyroJb-
nrka ABC, npoBeaeHHyo u3 BepuwuHbl C.
1) C moMombi0 JUHEHKHN M IIUDPKYJIA OTJOXUTE OT TOYKU A
BE€KTOD, PaBHBINI BEKTOPY a (puc. 169).
2) Muaronanu dYernoipexyrojdbHuxka ABCD mnepecekaioTcs H
B TOYKEe IlepecedeHus AeJATCSA IomojiaM. PaBHBI JIU BEKTODbI
A_ﬁ Hu EE?
1) C noMoIbI0O UUPKYJAA U JUHEHKH OTJOKUTe OT Touku C
BEKTOD, DaBHbIH ¢ (puc. 170).

—>
2) B uernipexyroabHuke ABCD AB = CD. Hokaskute, 4TO
9TOT YETHIPEXYTrOJbHUK — MapajieJIorPDaMM.
1) C noMomIbi0 HUPKYJIA M JHHEHKHN OTJIOIKHUTE OT TOYKH A
BEKTOp, DaBHBINI BEKTOpPY a (puc. 171).
2) Touku E, K, M, H cOOTBETCTBEHHO — CePeJUHKl CTOPOH
AB, BC, CD, AD uyetnipexyroibiuka ABCD. [TlokaKkure, 4To
Y
EK =HM.
1) C noMOIbI0O UUPKYIA U JUHEHKH OTJIOXKHUTE OT TOuKu C
BEKTOD, PABHKHIA BEKTODPY ¢ (puc. 172).
2) Huxkakue Tpu u3 yernipex Touexk A, B, C, D He JjexaT Ha

— e
onHO#N mpamMo#, u AB = CD. [oxkaxure, 4To oTpe3ku AD u
BC mnepecekaoTcsd ¥ B TOYKe II€EPECEUYEHHUA AENATCA IOMOJIaM.

1)

-
a

s
\
\
a

i
|

Puc. 167 Puc. 168 Puc. 169

.
[R——
R

Puc. 170 Pnc. 171 Puc. 172
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§ 51. CNOXXEHUE BEKTOPOB

51.1. 1) IlocrpoiiTe BeKTOp a+ec (puc. 173).
2) M, H, P, O, S — npousBoJbHble TOUKH. Haiigute cymmy
MH + HP + PO + OS + SM.
51.2. 1) IlocrpoiiTe BEeKTOpD 5-}— E (puc. 174).
2) Haumsl npousBoJbHble ToUuKM A, B, C, D, E. lokaxkure,
uto AB + BC + CD = AC+ CE + EB + BD.
51.3. 1) IlocrpoiiTe BeKTOpP a+ec (puc. 175).
2) Ha pucyske 176 uerbipexyroabauk M BCD — napaJieJo-
rpammM. [Jlokakute, 4TO /ﬁ + R’ + C—I_\Z = A_é + C_15
51.4. 1) IlocTpoiiTe BEKTOD 5 +k (puc. 177). B cay4dae a) mocTpoe-
HUe BBIIOJHUTE ABYMA crocobamu.
2) Ha pucyuke 178 uersipexyronbauk MHPK — napaJnie-
aorpamm. oxkaxure, uro HO + OK + KP = PK + MP.
51.5. 1) ITocrpoiiTe BeKTOD a+ g_; (puc. 179). B cayuae a) mocTpoe-
HUe BRIINOJHUTE ABYMA cmocofaMu.
[ ] | “
[ } N
a a | 4 Ly N
N ¢ | p k
¢ e N
k
| ‘
— a) 6) a) b 6)
Puc. 173 Puc. 174
B C
< - NEE
1z a c
: |
8) 1] 6 ] A M D
Puec. 175 Puc. 176
O
| /
—5Ng E z p
i
a) ! 6) M X
Puc. 177 Pnec. 178
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A I P — a
a \\ll
yl |
a) 6)
Puc. 179 Puc. 180
N N a
T b . -
, 135° ¢
]“D
y b
a) } 0)
Puc. 181 Puc. 182
2) Vron MeXK/y BeKTOpaMu a u l-;, a H ¢ paBeH 120°,
la| =8| =|c¢| (puc. 180). Hokaxmure, 9T0 @ +b + ¢ =0.
51.6. 1) IlocrpoiiTe BEKTOp E +p (puc. 181). Ina cayuad a) Io-
CTPOEHUE BBHINOJIHUTE ABYMA crocobaMu.
2) Yron Memny BEKTOpaMu au ¢ paseH 90°, a MeXIy BEKTO-
pami au b 135° (puc. 182), |a| =|b| =1, |c|= V2. oraxure,
qto @ +b +¢ =0.
§ 52. BbIYMUTAHUE BEKTOPOB
52.1. 1) IlocrpoiiTe BEeKTOpP a-c (puc. 183).
2) Hansi Tpeyroasunk ABC u touka M Ha orpedke BC. Bri-
pasure:
a) BEKTOD CB 4yepe3 BEKTOPBI AC u A_E;
6) BekTOp MA uepe3 BEeKTOPbLI BA u BM.
1
& T I k= =
a c k p
c | P
a) { 6) a) 6)
Puc. 183 Puc. 184
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52.2.

52.3.

52.4.

52.5.

52.6.

’ T T
s 3 | =ie ue
¢ FEN e L
a) 6) a) 6)
Puc. 185 Puc. 186
NG SWINNLIZENNG
a i ~ ~
i k[
a) 6) a) 6)
Puc. 187 Puc. 188

1) IToctpoiiTe BeKTOD E- E (puc. 184).
2) Hanbl TpeyronbHuk ABC u Touka E Ha cropoHe AB. Bri-
pasure:

a) BEKTOp BA Yyepe3d BEKTODHI CB u (Ei;
6) BeKTOp BE 4yepes3 BEKTODHI AB u AE.

1) IloctpoiiTe BekTOp a — ¢ (puc. 185). B cayuae a) noctpoe-
HHe BHINOJHUTE ABYMSA CIOCOOAMH.

2) Han napaanenorpamm ABCD, CA = 5, CD=c. BripasuTe

BEKTODHI 14—3), B—é, D—xi yepe3 BEKTOPbI @ U C.

-> >
1) IloctpoiiTe BekTOp X — Yy (puc. 186). HOna ciaydasa a) mo-
CTPOEHHE BRINIOJHHUTE ABYMSA CIIOCOBaAMH.

2) HOan nmapanaeaorpamm ABCD, AB = E, BD = ¢. BripasuTe
BEKTOPhI B_(:', D_C)‘, DA yepe3 BEKTODHI auc.

1) IlocTpoiiTe BeKTOpP a-c¢ (puc. 187). Ona kakaoro ciaydas
IOCTPOEHUS BBIMIOJHUTE ABYMS cIocobaMm.

2) Hanm napaanenorpamMMm ABCD u npousBojbHas Touka O.
BripasuTte BeKTOp (ﬁ yepes BeKTopel OB, OC, OD.

1) ITocTpoiiTe BEeKTOD 5 -k (puc. 188). Ouaa kakgoro caydas
IIOCTPOEHHUA BLIMOJHHUTE ABYMS crocobaMu.
2) B uermipexyronbuuke ABCD puaronanu AC u BD mnepece-

—_— —
KaTcAa B Touke (O ¥ BbINOJHAeTcsA paBeHcTBO OB + OD =

— —
= 0A + OC. OoxaxkuTre, UTO deThIpexXyroibHuk ABCD — ma-
paJljielorpaMM.



§ 53. CNIOXXEHME U BblUWTAHUE BEKTOPOB

53.1. 1) IlocrpoiiTe BeKTOp E=a+ }_; -c (puc. 189).
2) B paBHOGeapeHHOM TpeyroibHuke ABC Touka M — cepe-
IvHa ocHoBaHusa AC.
a) YuopocruTe BuipakeHune MB — I\Té + B_A>.
6) Haitgure | MB — MC + BA |, ecnin AB =5 cm, BM =4 cm.
53.2. 1) IlocTpoiiTe BekTOp E=a —1;+ ¢ (puc. 190).
2) Orpesoxk CM — MmenuaHa, IpOBeleHHAA U3 BEPUINHEI NIPs-
MOT'0 yrijia paBHOGeIpeHHOro TpeyrojasHuka ABC.
a) Yuopocture BhEIpa*KeHHE AB - AC + BM.
6) Haiigue | AB - AC + BM |, ecitn AB = 10.
53.3. 1) IloctpoiiTe BeKTOp E=a —E +c (puc. 191).
2) B npamoyroaraunke ABCD AD=12 cm, CD=5 cm, O — T0Y-
Ka nepeceueHua auaroHaygeil. Haiaure IA_é + A_ﬁ - D_é - 0_15[
53.4. 1) IloctpoiiTe BEeKTOp x=a+b-¢ (puc. 192).
2) ABCD — pom6, AD = 20 cm, BD = 24 cm, O — TOYKa Ite-
peceuenus amaronaneit. Haiigure | AD+ AB- BC - OB l.
53.5. 1) Insa Touek A, B, C, D, E, n3obpakeHHBLIX HA pPHUCYH-
Ke 193, BLImoONHAETCA paBeHCTBO A_é + 1?6 + C_Is + ; = ﬁ
ITocTpoiiTe BeKTOD .
2) B Tpanenuu ABCD c npAMBIM yIJIOM A IIpOBeJeHa AMATO-
Hans AC, /ZBCA =45°, ZACD =90°, AC =a. HaiiauTe
|CB-CA +CD|.
[ |
a 1 2
_ / e\ PLE P ¢l
e pi | |
Puc. 189 Puc. 190 Puc. 191
| ¢ | 5T
a1 1B A
b D C
_ A
S 2 -
J 1 D
Puc. 192 Puc. 193 Puc. 194
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53.6.

54.1.

54.2.

54.3.

54.4.

54.5.

1) IIns touex A, B, C, D, E, usobpaXeHHEIX Ha PHUCYH-
ke 194, BRINOJIHSETCA PaBEeHCTBO AB +CD - DE — x=AE.

ITocTpoiiTe BeKTOD x.
2) B Ttpamennu PKHM ¢ upameiM yrjiom P nposefe-
Ha auaroHans HP, npuuem Z/PHK = 30°, ZPHM = 90°. Haii-

nure | KP + MK — MH |, ectu PM = a.

§ 54. YMHOXXEHHUE BEKTOPA HA 4UCNO

N
1) Haueprure BeKTOp 4, AJHMHA KOoToporo paBHa 3 cm. Ilo-

—-> ->
CTPOMTE C MOMOIIbI0 MacINTaGHON JUHEHKH BEeKTOpHl 24, éa.

2) B napannenorpamme ABCD O — TouKa mepecedyeHUdA gua-
roHanei, K — cepeauHa crTopoHsl CD. BbIpasuTe BEKTODBI
O_X u A—K> Yyepe3d BEKTODLI AB u AD.

1) HauepruTe BeKTOp 1_;, JJIMHA KoToporo pasHa 2 cm. Ilo-

- ->
CTpoMTe ¢ MOMOMIbI0 MacIITabHOI JUHEHKU BeKTOPBI 3p, —2p.
2) B napannenorpamme ABCD P — TouKa IepecedyeHUsA Aua-

ronanei, M — cepeauHa cTopoHbl BC. BbIpasure BeKTOpHI
— —_— — —
DP n DM wuepe3d BekTopsl DA n DC.
-> ->
1) HauepruTe nBa HEeKOJJIMHEAPHBIX BEKTOpa @ ¥ p, Hadyaja

-> ->
KOTOPHIX He coBHmajamoT, M |a|=2cMm, |p|=5cm. C mo-
MOILBIO YEPTEKHOTO YyroJbHUKA M MAacLITAOHON JMHeHKH Io-

CTpOiTe BEKTOP 3a + 21;.
2) Ha ctoporne BC napannenorpamma ABCD B3sara Touka K

Tak, uyro BK : KC =1 : 4. BeIpasuTe BeKTODH AK u KD ue-
pe3 BeKTOpsl AB :E u AD = F.
1) HauepTurte nBa HEKOJJIMHEAPHBLIX BeKTOpa xu _1;, HayaJa

> >
KOTOpPBIX He cOBIajawT, u |x|=1cM, |y|=3 cm. C mo-
MOIBI0 MacHITAGHOH JHHEHKM M YePTEeXHOTO YTOJbLHUKA II0-

CTpOHTEe BEKTOD 3x — 45.
2) Ha cropone HK pomb6a MHKC B3aTta Ttouka E Tak, 4TO

KE = % HE, T — cepeguHa MH. Bripasutre BeKTOPBI C_E> "

ET yepe3 BEKTOPHI CK =I_; u CM = k.

-> >
1) HauepTuTe nBa HEKOJJIMHEApPHBIX BEKTOpa p U kB, KOHIBI
KOTOpBIX coBnagamoT. C IOMOIbI0 LHUPKYJS, YEPTEKHOI'O

YTOJIbHUKA M JIUHEHKH 6e3 JleJleHnil nocTpoiTe BeKTop 2 p +§ k.

2) Touka M sexkur Ha amaroHanu AC mnapaJienorpaMma
ABCD, a Touxka H — Ha ero cTopoHe AD, mnpuueMm



54.6.

55.1.

55.2.

55.3.

55.4.

AM : MC=2:1, AH = HD. Boipasute BekTop MH uepe3
BEKTOPBI au 5, rue a= ﬁ, 5= A_D’.

>

-
1) HaueptuTe gBa HeKOJJIHNHEADHEIX BEKTOpPa X U Y, KOHIIBI
KOTOpPBIX coBHagamoT. C IOMOIIBIO MUPKYJS, YePTEXKHOro

yroJbHUKA U JUHeHKH Oe3 JeJIeHN MOoCTpoiiTe Be}CTOp% x— ; .
2) Touka T aexxkut Ha cropoHe BC napannenorpamma ABCD,
a Touka E — Ha ero gumaronmagu BD, npunuem BE : ED =
=2:1, BT =TC. Bswipazure BeKkTop ET uepe3 BEKTODH a
u p, rne a = DA, p=DC.

§ 55. NPUMEHEHUE BEKTOPOB K PEWIEHWUIO 3A[QAY
1) Touka M — cepeauna orpesxka AB. Bripasure:
a) BEKTOD AM Yyepes BEKTOD l\/.f_é;
6) BeKTOD AB 4yepe3 BEKTOD 1\75;
B) BEKTOD AM yepe3 BEKTOD BA.
2) B wuerwipexyronsauke ABCD AD =9 cwm, BC = % AD.
Haiinure nnuHyY orpeska, COELHHSIOIEr0 CEPEAMHBLI CTOPOH

AB n CD ueTHIpeXyroJibHUKA.

1) Tourka C pmenur orpesok MH B orHomenum 1 : 3, cuuras
or Touxu M. Bripasure:

a) BEKTOD MC yepe3 BEKTOD CH H

6) BekTop MH uyepes3 BEKTOD CT\Z;

B) BEKTOD J\Té yepe3 BEKTOD Iﬁ)/l .

2) B uetbipexyroasuunke ABCD BC = AD. Haiingure yraer B,
C u D ueTHIpeXYroJIbHHKA, ecau LA = 15°.

1) HOuaromanu mnapannenorpamma ABCD nepecekaloTcs B
Touke O. Haligure x, ecsau:

a) A—E=xﬁ; 6) Eé:xﬁ; B) A_J§=xC_]_>).
2) Ha croporax AB u BC rpeyroiabEuka ABC OTMeYeHBI CO-
OTBETCTBeHHO TOukn M u H Ttak, uro AB = 3BM, BC = 3BH.

Hcenoneaysa BekTOpsI, gokakure, uro MH || ACu MH = % AC.
1) Ounaronanu mnapaanenorpamma ABCD 1nepecexkaioTca B
Touke O. Haiinure y, ecau:

a) BBzyB_O»; 6) A_D>=yB_C»'; B) A_(!):yC'_()».

2) Otpeskn BA u CD nepecerkatorca B Touxe O. IIpuuem
AO = 20B, OD = 20C. Ucnone3ysa BEKTOPHI, AOKAXKUTE, UTO

BC || AD, BC = % AD.
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55.5.

55.6.

55.7%.

55.8%.

56.1.

56.2.

T H M
Puc. 195 Puc. 196

> ->
1) BexTopnl @ m p HeKoJMHeapHBI. CyIlleCTBYeT JIM TaKoe

YHCJIO O, YTO a= 0.5?

2) Touka O — HpPOU3BOJILHAS TOYKAa MJaocKkoctH, AETD —
YeTHIPEeXyroJIbHUK, M — cepeauHa oTpe3koB AB u EO,
a H — cepepguna orpeaxoB BD un OT (puc. 195). Ucnoawssysa
BEKTOpbI, JOKa)kurte, 4To AETD — mapajjesorpaMm.

1) au 5 — HEKOJIINHeapHbIe BEeKTODHI, aa = [51_; Haitgure
yHucyga o u PB.

2) HKDM — napanjejorpaMm, TOYKa A — cepejHHa OT-
peskoB OM u HE (puc. 196). Ucnonb3ysi BEKTOPHI, JOKAMKH-
Te, 4To Toukn O m E paBHoyzajeHbl oT npsamoit KD.

1) Tourka O — Touka mepeceyeHMs AWATOHAJEHN Iapajeo-
rpamMma ABCD. Touka K sexurt Ha cropoHe BC, a Touka E —
Ha ctopoHe AD, npuueM BK : KC=DE : AE=1:2. Hc-
NMOJbL3ysl BEKTOPHI, HOKa)XUTe, UTO Touka O sBIsAETCA cepe-
AUHOHN oTpe3ka KE.

2) Ucnonpaysi BEKTOpPHI, JOKAYKHUTE, YTO B JIOOGOM Tpeyrojb-
HHKe MeJMaHEI [IepeceKalTCs B OJHOM TOYKe, KOTOpas AENUT
KaXJAyl0 MeJAHaHy B OTHOIIeHHH 2 : 1, CUMTas OT BEPUINHLI.
1) Touxa A, nexxur Ha cropoHe BC, a Touka B, — Ha cTopo-
He AC TtpeyroapHuka ABC, O — TOuKa IepeceYyeHUs OT-
peskoB AA, u BB,, npuuem AO:0A,=BO:0B;=2:1.
Hcnonb3ys BeKTOpBI, JOKAaXHUTe, 4TO OTpe3ku AA, u BB,
ABJSAIOTCA MeAHMaHAMH TpeyroiabHukKa ABC.

2) Hcnoabaysa BEeKTOpPHI, JOKAXKHUTE, YTO JHATOHAJH Iapajliie-
JlorpaMMa NepeceKalTCd U B TOYKe NMepeceyeHud AeJSATCA I0-
rnoJjam.

§ 56. CPEAHAA NHUHUA TPANELMUU

1) Pa3HocTh OCHOBaHMM TpallelluM paBHA 4 CM, a CpeaHaAd
auaua paBHa 10 cMm. Haiigute ocHOBaHUS Tpanemuu.

2) B pasuoGeapennoit tpamenuu ABCD mnepnedHauKyasap,
NpOBENeHHBbI u3 BepluuHbI B Ha 6oJsbuiee ocHoBaHue AD
Tpamelnuy, AeJIUT ero Ha OTpe3kH, paBHbIe 4 u 10 cm. Haiiau-
Te OCHOBAHHS ¥ CPEeJHIOI JIMHHIO TpaleIluu.

1) B Tpamemuu ogHO U3 OCHOBaHHUI 6oJibIlie APyroro B 2 paasa.
Cpennas nuHNA Tpanenuu paBHa 15 cm. Haiixure ocHOBaHMSA
Tpamnenun.



56.3.

56.4.

56.5.

56.6.

57.1.

57.2.

57.3.

2) B paBHOGexpenunoii tpamenun MHKP mpoBeJleH NepIIeH-
AuKyaap HE x 6GoabmieMy ocHoBaHWMI MP, ME =6 cMm,
HK =10 cm. HaiiguTe 6oJjblllee OCHOBAHWE H CPEAHIOID JIH-
HHUIO Tpamemuu.

1) B Ttpamemuu ABCD AD| BC, <ZA=90° ZC=135°
AB =2 cM. Haiigure cpeJHIO0 JHUHHIO TPallelluH, €CJIH U3BECT-
HO, YTO ee JHaroHajb NeplHeHAUKYJIApPHA OOKOBOH CTOpOHeE.
2) B paBHOOeApeHHOU Tpamenuyd OCTpPhie YIVIKI paBHE 60°,
6okoBas cTopoHa paBHa 10 cmM, a Goablnee ocHOBaHHe 15 cMm.
HaiiguTe MeHbIllee OCHOBAHHME M CPEAHIOI JHHHUIO Tpalelyi.
1) B tpaneuun MHKP MP || HK, £ZM =90°, ZK =150°,
HK = 2 cm. Haiiaure CpeaHIOI0 JMHHUIO TPANEIHH, €CJIH H3-
BECTHO, 4YTO €€ AUAroHaJb IeplIeHAUKYJIApHA O0KOBOK CTOpPOHE.
2) B paBHOOeIpeHHOI TpamenuHd OCTphble YIVIKI paBHE 45°,
MeHbIllee OCHOBaAHHME PAaBHO 5 CM, a pACCTOAHHWE MEKAY OCHO-
BaHUAMH 4 cM. Haiinure Gosibliee 0OCHOBaHME H CPEJHIOIO JH-
HUIO Tpamleluu.

1) B paBHOOGeapeHHOI1 Tpamenuu AWUAroHajlb, PaBHasA 4 cM,
cocTaBJjisieT ¢ ocHoBaHMeM yroa 60°. Hafigure cpegHiolo Ju-
HUIO TpalleluH.

2) JokakuTe, YTO ecJ¥ TPANeEIHUI0 MOYKHO PasleJuTh ABYMSA
NPpAMBIMHA Ha TPH PaBHOCTOPOHHUX TPEYroJbHHKA, TO Cpel-
HAA JIMHUSA TaAKOH Tpalellid B IOJTOpPa pasa GOJIbIIIe MeHb-
LIIero OCHOBaHMA.

1) B paBHOGeApeHHO#l Tpameluu AWAroHalb COCTaBJIfAET C
OCHOBaHHEM yroJj 45°. PaccTosiHMe MeKAY OCHOBAHMAMH Tpa-
neuuu paBHo 8 cM. HalliuTe cpelHIO JHUHHUIO TpamellUH.
2) Hoxaxkure, 4TO ecJAM TpAIleLHI0 MOXXHO pa3AejUTh OZHOH
IpAMOH Ha poM0 ¥ PABHOCTOPOHHMI TPEYroJbHUK, TO CPeAHAA

JMHUA TaKOH Tpanenmuu cocraBiadaeT % 6OJIbIIIEr0 OCHOBAHUA.

UTOrOBOE NOBTOPEHUE
§ 57. MHOTOYrONIbHUKU. NIOWAANU. BEKTOPbI

Cropona kBaapara ABCD paBHa 4 cm. Ha AB un CD orsoxe-
HBl oTpe3ku AM u KC rak, utro AM = KC = 3.

a) Hokaskmure, yro MBKD — mnapajijejorpaMM.

6) Haiigure ero IepuMeTp U ILIOab.

B) Bripasure BekTOp BD yepe3 BEKTOPHI BM " BC
Cropona kBanpara MKPT pasHa 12 cm. Ha MT u KP otio-
#KeHbl oTpe3ku AT u KB Tak, utro AT = KB =5 cmM.

a) Jokaskure, yto AMBP — napajejorpamMmm.

6) Haiigure ero IepUMeTp U ILIOab.

B) Bripasure BexkTOp PM yepe3 BEKTODBI PB u PT.

B npamoyrossauke ABCD AB =8 cm, BC =4 cm. Ha cro-
poHax AB u CD B34TH cooTBeTCTBeHHO TOuKH K u P Tak, uTo
AK : AB=CP:CD=3: 8.

a) Hokaxute, uro KBPD — pomM6.
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6) Haiigure ero mepumeTp W ILIOLIAAb.

B) Bmipasure BekTop BD uepes BekTOopm BC nu BK.

57.4. B npamoyrossuunke ABCD AB = 18 cm, AD = 12 cm. Ha cro-
poHax AB u CD BasTel cooTBeTcTBeHHO Touku T u K Tak, 4uTo
BT : AT=DK:KC=5:13. .
a) Hoxaxurte, uro ATCK — pom6.
6) Haiiaure ero NepuMeTp U IJIOWAalb.

B) BrIpasute BekTOp CA 4yepe3 BEKTODPHI CD u CT.

57.5. B pom6e ABCD AB =5 cm, BD =2+/5 cm. Ha croponax AB
u CD B3saTHI COOTBETCTBEHHO TOYKM M u K Tak, 4YTO
AM : MB=CK : KD =1,5.
a) Hokaxurte, uro MBKD — npsiMOYTroOJbHHK.
6) Haiigure ero mepumerp M IJIOILALb.

B) Bripasure BekTOp IH\Z yepe3 BEKTOPHI B—C> " ﬂ

57.6. B pom6e KPTM KP =13 cm, PM = 413 cm. Ha croponax
KM u PT B3ATBl COOTBETCTBEHHO TOYKHM A u B Tak, 4To
AM : KA=PB:BT=1,6.
a) HMoxkaxxure, uTo APBM — NpaMOYroJbHHUK.
6) Hailinute ero mepuMeTrp M IJIOWIAAD.

B) Bripasure BeKTOp ﬁl yepe3 BEeKTOpbl M A u ]\4_7:

§ 58. PELLEHWE NPAMOYFOJIbHbIX TPEYFONbHUKOB. NOAOBUE

58.1. B npamoyroasHuke ABCD ua croponax BC u AD Ba3ATH Co-
OTBETCTBeHHO ToukKM M wu K Tak, uro /ZBAM = 40°,
£ZDCK = 50°. UsBecTtHO, uTo CK = 8 ¢cm, BC = 20 cmM.

a) Jokaxure, uto BM : CD = AM : KC.
6) C mOMOLIBI0 MHKPOKAJLKYJSATOPA BBEIYKMCIHTE OTPE3KH
KD, CD, BM u naowans dyetsipexyroibHuka AMCK.

58.2. Hau kBaapaT ABCD. Ha cropone CD Basara Touxka P, a Ha
NPOAOJIJKEHUM CTOPOHBEI AB 3a BepmuHy A — Touka E,
£ZPBC = 35°, LADE = 55°, ED =5 cmMm.

a) HMoxaxkure, uto BP : DE = AD : PC.
6) C moMomipl0 MHKDPOKAJBKYJATOPA BBIUHUCJIHUTE OTPE3KH
AE, AD, PC u nyowmaas 4yeThipexyroasHuka DPBE.

58.3. B npsimoyronsuuke ABCD Touxa M penuT cropoHy AB B oT-
HoumleHnu 2 : 1, cuurtas ot BepiinHbl A. IIpsimeie MD u BC
nepecekarorcsi B Touxke E, ZMDA =40°, AD =10 cm.

a) Mokaxxute, yTo TpeyrodbHUKN AMD u ECD nonobHBbI.
6) C moMoIIbI0 MHKPOKAJNBKYJIATOPA BBIYHUCJIUTE ILIOIIAAb
TpeyroasHuka DCE.

2) Ha cropone BC TtpeyroabHuka ABC oTMeueHa Touka E.
Yepes3 3Ty TOUKY IPOBEJEHBI NIPSIMEIE, IapaJjiejibHble APYTUM
CTOPOHAM TpPEYroJIbHUKAa, IepeceKalomniue orpesku AC u AB
B Toukax P u H cOOTBETCTBEHHO.

a) Hoxaxkure, uro HE - EP = PC - BH.

6) Haiizure sin LZEPC, ecau cos Z/BHE = %
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58.4.

58.5.

58.6.

58.7%.

58.8%.

1) Hau npsamoyroaeuuk ABCD. Cropona DC mnpoaoJikeHa
3a Touky C. Ha sTtom mpogoJyikeHHM OoTMedeHa Touka P Tak,
uto /PAB = 50°, H — TouKa mnepecedyeHUs OTpPe3KoB PA mu
BC u BH : HC=3:2, AH =10 cm.

a) Hdoxkaskure, yTo TpeyroabHUKN ABH u APD nono6HbI.
6) C moMomibi0 MHUKPOKAJNLKYJISATOPA BBLIUUCIHUTE ILJIOIAb
Tpeyronbuuka APD.

2) Yepe3 Bepuinny C napaJjuenaorpamma ABCD nposejeHa
npsamasa HP tak, uro Touka C Je>KUT Mexxay Toukamu H u P,
KOTODhIe IpUHaAJdexkaT npAMbIM AB u AD COOTBETCTBEHHO.
a) Hokaxkure, yuro BH - DP = BC - CD.

6) Haitnure cos ZCDP, ecnu sin /<HBC = %

1) B tpanenuu ABCD puaroHanb BD siBasieTcsi ee BbICOTOIA,
BC =3 mM, AC =10 MM, O — ToUuKa NlepecedyeHus AuaroHa-
aeit, BO : OD =1 : 2. C noMoUIbl0 MUKPOKAJbKYJIATOPA BEI-
yncaure LAOD.

2) B tpeyronvauke ABC Ha cropoHax AB u BC B3ATH TOY-
ku D u E rak, uro BD =4 mMm, ZEDB = /C. Bricota Tpe-

yroanpHuKa BK paBua 16 mm, cos ZC = % Haiinure oTHOMIE-

HUe IJomazeil tpeyroabHukoB DBE u ABC.

1) B napannenorpamme ABCD puaroHans BD nepnenau-
KyjasapHa ctopoHe BC. Ha cropone BC BruibpaHa Touka E.
Orpesku AE u BD mnepecexkaiorcsi B Touke O, mnpuuem
BO:0D=2:3,BC=9cMmu AE = 20 cm. C nOMOIIBIO MUK-
POKaJBKYJATOpPa Bhiuuciaure LAOD.

2) B rtpeyroavnuxke ABC Ha cropoHax BC u AC oTMedeHBI
COOTBEeTCTBEHHO TOuKM H m P Tak, uto PC =8 cm,
LHPC = LABC. Ilnomaau Ttpeyroabaukos PHC u ABC

oTHocATcsa Kak 4 : 25, cos LC = 4 Haiigute Bricory BE Tpe-
yroabHuKa ABC. 5

1) B Ttpamemun ABCD (AD| BC) ZABC=_/ACD,
BC=2cm, AD=8cm, ZCAD =40°. Hcnoan3ys MHKpPO-
KaJbKYJATODP, HAUAUTe IJIOLIAAbL TpAMEIHH.

2) B nmapannenorpamme ABCD yroa A octpelii. I3 BepmuHsbI
A mpoBefieHbI BBICOTHI napajieaorpamma AM u AH x cTopo-
HaMm BC u CD coorsercTBeHHo, MH : AC = 3 : 4. Haiigure
OTHOLIeHHUe IIommaneit TpeyronbHukoB MAH u ABC.

1) B Tpeyroasuuxke ABC LABC = 130°. Ha cTropone AC BHI-
6pana Toyka D Tak, uro CD=4cm u £ZBDC = ZABC,
AC =9 cm. Hcnonb3ys MHUKPOKAJBKYJIATOP, HaWAUTE ILIO-
maas ABDC.

2) B napanmenorpamme ABCD yron A ocrtpeiii, BM wu
BH — BBICOTHI mapaJujieiorpamMma, NPOBEJEHHBIE K CTOPO-
HaMm AD u DC coorBercrBenHo, MH : BD = 2 : 3. Hatigure
OTHOLIEeHne Ioinaneil rpeyroabHukos MBH u BDC.
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59.1.

59.2.

59.3.

59.4.

59.5.

59.6.

72

§ 59. OKPYXXHOCTb

1) Yepes Touky A, JeXallylo HA OKPY>XHOCTH PaJUyCOM
10 cm ¢ umentpoMm O, mnpoBeAeHa KacarteabHas AM. Otpe-
30k OM mnepecekaeT OKPYXXHOCTh B Touke B. Haiigure rpa-
NYCHYIO Mepy MeHbIIeR u3 ayr AB, ecim AM =10+/3 cm.

2) TpeyroibHHK BOKMCAH B OKPYXHOCTH TAK, UTO OAHA U3 €ro
CTOPOH IIPOXOAMT Yepe3 IeHTP OKPYKHOCTH, a JABe APYyrue yaa-
JIeHBI OT Hero Ha 3 u 3+/3 cm. HaiiguTe paguyc oKpy»XHOCTH.

1) OTtpesok AB — auaMeTp HEKOTOPOH OKPY>XHOCTH paguy-
coM 5 cM, npamas BC — kacareabHas K Heil, AC =102 cm.

HaiiguTe rpagycHyo Mepy AyTrd AAHHOH OKPYXHOCTH, 3aKJIIO-
YeHHOH BHYTDM TpeyroJbHuka ABC.

2) B Tpeyronsauxk ABC, B kKotopom LA = 90° sBnucana
OKDY2KHOCTb ¢ UeHTpoM O. Haiigute oTpe3KkM, HA KOTOphbIe
TOUKa KACAHUS 3TON OKPYIKHOCTH MU IpAMoil AC AeJIUT CTOPO-
Hy AC, ecam OC =5 agm, AO =32 am.

1) Yepes xoHub xopasl AB OKpy»XHOCTH ¢ IeHTpoM O mpo-
BeJleHBI KacaTeJbHBIE, IlepeceKalomuecs B Touke M. Haiinure
rpaiycHyio Mepy MeHbmeil us ayr AB, eciu AM = 10 cm,
a mepuMeTp 4YeThipexyroJbHukKa OAMB paBen 40 cm.

2) HuaroHajibL TpanellHd COCTaBJfAeT ¢ DOJBIINM OCHOBAHHEM
yroia 30°, a MEHTP OKPY>XHOCTH, ONMCAHHON BO3JIe TPAaIlel[uH,
NPUHAJIEKUT 3TOMY OCHOBaHHI0. Haliaure mjioliagb Tpare-
ouK, ecau ee ODOKOBasi CTOPOHA paBHa 2 CM.

1) U3 Touku A nmpoBeJgeHH! JBe KacareilbHble AB u AD K He-
KOTOPOH OKPYKHOCTH paguycoM 5 cM (B u D — TOUKHM Kaca-
Hus). Touka C npuHagaexxut 6oxbieit us ayr BD. Haitaure
£BCD, ecin AB =5 cMm.

2) B HekoTOpOil Tpaneuuy OAWH U3 YIJIOB MPAMOI, a APyrou
paBen 30°. Bénpmas 6GOKOBasg CTOPOHA Tpalenuu paBHA
12 cm. Haitngure naomaab TpanemHuH, €CJAHM H3BECTHO, YTO
B Hee MOYXHO BIIMCATH OKDYKHOCTb.

1) AB u AC — KacaTeJbHBIe K OKDY’XHOCTH C ILieHTpoM O
(C 1 B — Toukm kacaHusda). Haiinure rpaiyCHyI0o Mepy MeHb-
meit n3 ayr BC, ecium pacCTOssHHE OT ILIeHTPa OKPYXXHOCTH
Jo Touku A paBHO 8 cMm, a mo xopawsl BC 6 cM.

2) T'me — BHYTpM Tpamenuy, BHe UJIK Ha OCHOBAHMHM — DPAcCIIO-
JIO<€H TeHTP OKPYYKHOCTH, OITMCAHHOMN 0KO0JIO paBHOOeAPEeHHOH
Tpamenuu ¢ ocHOBaHUAMH 10 cMm, 24 cM u BeicoTO#l 17 cM?

1) U3 Touku A K OKpyskHOCTH auamMerpoM BC mpoBeneHa ka-
carensHad AC. Orpe3ok AB mnepecekaercsi C OKPYXHOCTBIO
B Touke D, AD = 2 cm, BD = 6 cm. Haiigure rpaiyCHyI0 Mepy
JYTH OKPYYKHOCTH, 3aKJIIOYEHHOH BHYTDPH TpeyroabHuka ABC.
2) B BeINYKJOM 4YeTbipexyroibHuke ABCD yron A npsiMoii.
Ouaronane BD obpasyer co croponamu BC, CD u AD yram
90°, 45°, 30° cooTBeTCTBEHHO. MoryTt i1 6MCCEeKTPHUCHI yIJIOB
JAaHHOIO YeThIPEXYroJbHHKA IepeceKaThcs B ONHOH Touke?



60.1.

60.2.

60.3.

60.4.

60.5.

60.6.

61.1.

61.2.

METOZA KOOPAWHAT HA NJIOCKOCTH
§ 60. KOOPAWHATbl BEKTOPA

1) daHbI BEeKTODHI a {1; 6}, b { -5; 7}. HaitauTe KOOPAUHATHI
BEKTOPOB c=2a+bwud= _’—E
2) Haiiaute cpeau BeKTOPOB a {2; 1,5}, b {3; -1}, ¢ {4 4; 3,3},
d {~15; 5} mapal KOJJIHHEAPHBIX.
1) HdaHbl Be}c'ropm m {7; 5} n n{ —6; 2} Haiigure xoopau-

-

HaTBhl BEKTOPOB E=3m-nu p m + n.
2) Haitgute cpeau  BEKTOPOB m {3; 2}, { = —1}
5 {7, -3}, E {4; 11} nmappl HeKOJJIUHEAPHBIX.

1) daHBl BeKTOPHI a {1; 4}, b{1; 2}, ¢ {7; 2}. 3anummure pas-
noxenue BexTopa d = 3a — 2b + ¢ MO0 KOODAMHATHBIM BEKTO-
pam i u j.

2) Haiigzute cpezu BeKTODPOB 5{2; 0}, b {0; 3}, Z{—S; 0},
d {0; —18} napsl KOJNUHEADPHBIX.

1) Hansr BekTOps m {-1; ~7}, n {~1; 7}, E{l; 7}. 3anuiuTte
pasJIoKeHHe BeKTopa E =m+3n-2E mo KOOPAHMHATHLIM
BeKTOpaM i H ;

2) Haiigure cpeiu BeKTOpPOB m {-7; 0}, r;{O; 5}, };{6; 1},
E {21; 0} mapsI Hexonnnneapnblx

1) B rpeyroabauxe ABC AB {-2; 1}, AC {-4; 2}. 3annmm‘e

pasJjioKeHHe BEeKTopa AO mo KOODAMHATHHIM BEKTOPaM in ],

ecan O ecTh TOUKA IepeceueHUs MeauaH TpeyrojJbHuKa ABC.

2) Haiizute yrog MekIy BEeKTODAMH a {3; 3} m ¢ {3; -3}.
— —>

1) Hansl BexkTopel AC {4; 10} u AM {-3; -1}. U3BecTHO, UTO

M — cepeguna HeKoToporo orpesaka BC. Haitgute pasioske-

HUe BeKTOpa BA 1o KOOpAMHATHBIM BEKTODaM in 7

2) HaitguTe yroJ MeXxXJy BEKTODAMH k {-2; 2} n 5 {2; -2}.

§ 61. NMPOCTEMLIKE 3AfAYU B KOOPAUHATAX

1) HaiizuTe KOOPAWHATHI CePeIUHBI OTPGSKS. C KOHIAMH
A (1; 3), B (3; 1).

2) Touka A J€KHUT HA IOJOMXKHUTEJbHOH nonyocn abeciuce u
ynayieHa ot Havana koopausat Ha 2. Touka B nMeeT KOODAH-
"HaTthel (14; 5). Haiigure paccrosnue AB.

1) Hauer Touxku P (2; 2) u H (6; 6). Hailigure xoopauHaTHI
ToukH M, pensuieit orpesok PH mnomosiam.
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61.3.

61.4.

61.5.

61.6.

61.7%.

61.8%.

2) Touka C uMeer KoopauHatel (5; 15), a Touka D jexuT Ha
MOJIOKHUTEJIBHON IIOJIVOCH OpAHMHAT U yAajeHa OT HAadaJja Ko-
opauHat Ha 3. Haiiaure paccroauune CD.

1) Hansr rouku A (1; 2) u B (0; 0). Hafigure KoOpAUHATHI TOY-
ku C, eciu M3BeCTHO, 4TO TOUYKA B ecTh cepenuna orpeska AC.
2) Ha ocu aGcuyice HaliiuTe TOUKY, PABHOYAAJEHHYIO OT TOU-
ku A (1; 2) 1 Hayaja KOOpAMHAT.

1) Hauaso koopauHar genut orpe3ok AM monoaam. Haitnute
KOOPAUHATELI TOUKU M, eciin KOOpAUHATHI TOUKU A paBHHI (4; 4).
2) Ha ocu opauHaT HaiiiuTe TOUKY, PABHOYIAJIEHHYIO OT TOY-
ku M (-1; —-3) u Hauaja KOOpAMHAT.

1) Toukm A u B umeror kKoopauHatel A (1; 2), B (7; 10).
Haiinure xoopaunatw (x; y) touku C, aensameit orpesok AB
B OoTHoOuleHMHU 1 : 3, cuuTasa OoT TOYKH A.

2) Jlesxar au Toukm A (-3; 2), B (2; 2), C (2; 14) Ha oxHOI
OpsaMoii?

1) Touka M mpuHagIexuT orpesky PK, npuuem PM : MK =
=2 :1. Haiiaure xoopAuHaATHI TOYKU K, €CiIM KOOPAUHATHI
Touek P u M paBubl (6; 3) u (14; 9) cooTBeTCTBEHHO.

2) IIpunapnexur au Touka H (3; —5) orpesky MP, ecau
M (1; -2), P (5; -8)?

1) KoopauHaThl Bcex BepIIMH HEKOTOPOTO TPEyTroJbHUKA —
yeTHBIe YKciaa. JJoKasKkuTe, 4TO IJOLIAAb 3TOTO TPEeyTroJbHUKA
BhIpaXkaeTcd HATYPaJbHBIM YUCJIOM.

2) Ucnonbsyss popmysibl MeTOJa KOOPAMHAT, HAWAWUTE Iapy

YHCeN X, Y, YAOBIETBOPAIOMIUX YCIOBHIO A/(x — 1) +(y —1)% =
=Ja?+y? =x? +@-D?.

1) Koopaunatel Bepmiun A u B kBagpata ABCD — meibie
yncya. [lokaskure, 4To KoopauHaTtsl Touek C U D Takske Ie-
JBIe UHUCJIA.

2) HUcnonpaysa ¢dopMysnsl MeToga KOODAWHAT, PEIINTE CHCTE-
\/xz +y-12 = \[(x—l)2 +y?

Je2+y? = J(x+ D2 +(y-1)2.

MY ypaBHeHMW {

§ 62. NPUMEHEHUE METOAA KOOPAWHAT K PELUEHUIO 3AQAY

62.1.

62.2,
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1) TpeyroibHHK 3aaH KOOPAWHATAMHM CBOMX BepiruH A (4; 2),
B (0; -6), C (—4; —2). HokaxuTe, UTO 3TOT TPEYTOJbHHUK DaB-
HOOepeHHBbIMN.

2) B paBHoOGezpeHHoM TpeyroabHuke ABC ocHOBaHUWe paB-
BHO 12, a Bricora OB paBHa 4. Haiiaure AJUHY MegHaHLI,
IPOBeAeHHOH U3 BepIMHBI A.

1) Haws Toukm M (3; 1), K (0; 0), P (0; 2). Byner au Tpe-
yroabHUK M PK paBHOCTOPOHHUM?

2) B paBHoOeapeHHoM TpeyroabHuke PKH wmeamnana KM,
IpoBeJleHHAA K OCHOBaAaHHUIO, paBHa 8. Hallnure ninHy mMeaua-
HBI, NIpOBeAeHHOI u3 BepmuHbl H, ecaun HP = 20.



62.3.

62.4.

62.5.

62.6.

62.7%,

62.8*.

63.1.

63.2.

63.3.

1) YerwipexyroabHuk ABCD 3ajgaH KOOpDAMHATAMH CBOUX
Bepmiun A (-5; 0), B (-3; 3), C (2; 3), D (4; 0).

a) [okaxurte, 4YTO 3TOT YETHIPEXYIOJBHUK — Tpallellusd.

6) PaBubl gu yrawel BAD u CDA?

2) B Tpeyroabuuxe ABC mpoBegena Bricota BH. Haiigu-
Te INJUHY MeIHUaHbl, NPOBeJeHHOII M3 BepmUHBI A, ecau
ZABH = 45°, BH =6, HC = 8.

1) Oamsl Touku M (0; 4), P (2; 1), K (2; -2), T (0; -5).

a) Hoxkawure, uyro uyerhipexyroJdbHink MPKT — Tpanenus.
6) PaBubl gu yrasl MPK u PKT?

2) B rpeyroabauke MKP c¢ yranom M, paBHbIM 45°, BBICO-
ta KH pennr cropony MP Ha orpe3ku 4 u 6, cuutasa ot Bep-
munel M. Halizute aauHy MeAHaHbl, IPOBEJEHHOH U3 Bep-
muHbI M.

1) TpeyroapHUK 3ajaH KOOPAMHATAMH CBOUX BepIINH
A (2; 2«/5), B (0; 0), C (3; «/5). Haitgute yryiel TpeyrosbHU-
kKa ABC.

2) B rpeyroabuuke ABC AB =4, AC =6, ZA = 60°. Haiigu-
Te MeAUaHy, IIPOBEJEHHYIO M3 BEPIIUHLI A.

1) Hauwr Touku A (4; 1), B (7; 3), C (2; 4). Haiigure yriasl
TpeyroabHuka ABC.

2) B rpeyronbauke KHP KH=8«/§, KP =18, ZK = 45°.
Haiinute MenuaHy, nIpoBeeHHYIO U3 BepiiuHb K.

B npamoyronbauke ABCD Ttouxka K penur guaroHans BD
B oTHoineHuu 2 : 1, cuuras ot Bepuiuskl B. Touka E — cepe-
AuHa cTopoHbl CD. Mcnonb3yAa MeTOA KOOPAMHAT, JOKaKUTe,
4yTO ToYuKa K NPUHAAJNEXKUT OTPe3Ky AE W AEJUT €ro B OTHO-
meHun 1 : 2.

B pombe MTHD Touxka K npuHaajgexurt auaroHanu TD.
TK : KD=2:1. Touka E pgenur orpe3ox HD mnononam. He-
NMOJIb3Yysl METOJ KOOPAMHAT, HOKAXXHUTe, UTO ToOYkKa K npuHaji-
JeKUT oTpe3ky ME u penut ero B orHomeHuu 1 : 2.

§ 63. YPABHEHUE OKPY)XXHOCTHU

1) IlocrtpoiiTe OKPY>XHOCTb, 3aJaHHYIO YpaBHEHHEM
(x—3)2+(y + 2)°=4.

2) OxpyxHOCTH ¢ ueHTpoM B Touke O (—4; 2) mepeceKaeTr oCb

opaunHatr B Touke A (0; 5). Hanminure ypaBHeHHe 3TOMH

OKPY>XHOCTH.

1) TIlocTpoiiTe OKPY’KHOCTb, 3aJJaHHYIO ypaBHEHHUEM
(x+22+@y-12=09.

2) OKpy»KHOCTH ¢ IIeHTpoM B Touke O (2; —4) nepecexaer och

abcmucc B Touxke A (5; 0). Hammmiure ypaBHeHue 3TOMH

OKPY>KHOCTH.

1) TIocTpoiiTe OKpPYXHOCTb, 3aJJaHHYIO YpaBHEHHEM

x2+(y+32=9.
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2) OKpyXKHOCTH HPOXOAUT yepe3d Touku A (2; 0) u B (-2; 6).
Hamnmure ypaBHeHHe 3TOM OKPY>XHOCTH, €CJIM U3BECTHO, UTO
€ee IEeHTp JIe;KUT Ha mpsaMoil AB.
1) ITocTpoiiTe OKPYKHOCTDH, 3aJaHHYIO ypaBHeHneM
(x + 2)% + y? = 4.
2) Orpesoxk M H sBiseTcda JUaMeTpPOM OKpYsKHocTH. Hanuim-
Te ypaBHEHHE 3TOH OKDY>KHOCTH, €CJIH U3BECTHO, YTO TOUKU M
u H umeror xoopauuate! (0; 2) u (6; —2) COOTBETCTBEHHO.
Jokaxkure, 4To JUHUA, 3afaHHaA ypaBHEHUEM
x2+6x+y2=0,
ABJIAETCA OKPYKHOCThIO. SBiasiercs nu oTpe3ok AB, rae
A (-1; V5) u B (-5; —v5), AuaMeTpoM BTOHl OKpyHOCTH?
Jdokaxxure, 4TO JNUHUA, 3aJaHHAA ypaBHEHHEM
x2+y2-6y-7=0,
fAABNAETCA OKPY)KHOcThio. SIBistercss su orpesok CD, rae
C(2;2V3+3) u D (-2;3-2+3), auaMeTpoM BTOH OKDYX-
HocTu?

§ 64. YPABHEHUE MNPSAMOW. B3AUMHOE PACNONOXEHUE
NPAMON U OKPYXXHOCTH

1) HanmumuTe ypaBHeHHe IPSAMOIl, IPOXOAAIIEH Yepes3 TOYKY
A (9; 3) u nepnesauKyaapuoit ocu Ox.

2) Tlpamasa samaHa ypaBHeHuem 2x — 3y + 15 = 0. IIpunag-
aexat au Touyku M (3; 7) u H (5; —6) arToit npamoii?

3) BrisicHuTe B3aMMHOE pACIOJIOMKE€HHe npaMod x =19 u
okpyxHOcTH (x — T)? + (x + 6)? = 81.

1) Hanumnre ypaBHeHHe NMPAMOil, IPOXOAAIIE Yepe3 TOUKY
B (-3; 10) u nepneHauKyJaApHO# ocu Oy.

2) IIpunagnexar aum Toukm A (3; -5) m B (4; 2) npamoit
7x — 5y — 18 = 0?

3) BreigcHuTe B3aMMHOE pacHoJiodkeHHe npamMoi y =30 nu
okpyxHOcTH (x — 5)2 + (y — 10)? = 100.

1) Haiigure ojomagb TPEyroJjbHUKA, KOTOPHIA oOpasyercs
IIPH IlepecedyeHNH NpaAMoii 2x + y + 4 = 0 ¢ ocaAMU KOOpAMHAT.

2) HanuuinTe ypaBHeHHMe NPAMOI, OPOXOAsAIeil depe3 Haua-
JIO KOOpAMHAT U TouKy A (2; —10).

3) BoisicHHTe B3aMMHOE€ pACHOJIodKeHHe npsaAMoi x =10 u
okpysxuocTH (x — 1)2 + (y — 30)2 = 81. Haitnure paccTosinue
OT UEHTPA OKPYXHOCTH OO HPAMOMH.

1) Haligure niaomanbr TpPeyroJbHHKAa, KOTOPBIH o6pasyeTrcs
Mpu IepeceyeHUN IpaAMoit y — 3x + 6 = 0 ¢ ocamu KoopaUHAT.
2) 3anuinuTe ypaBHeHHe INPAMOMH, IpoXxogAlieil yepe3 TOUKHU
A (-2; -9) u B (0; 0).

3) BoiicHUTEe B3aMMHOE paclojiokeHue npsamoi y =27 u
okpyxkHoctH (x + 5)2+ (y — 17)? = 100. Haiigure paccrosHue
OT LEHTpPa OKPY>XHOCTH IO NPAMOM.



64.7%,

64.8*.

65.1.

65.2.

65.3.

65.4.

65.5.

1) Haiiaure niomajgs TpeyroibHUKa, KOTOPHIi o6pasyercs Ipu
nepecedeHuH npambix 2x +y +4 =0, x=-1 u ocu abcnucc.
2) Hanumure ypaBHeHHe NPAMOi, IPOXOAdAllel Yyepe3 TOUKHU
A (1; 10) u B (-1; -4).

3) BrlACHHTEe B3aMMHOEe DACHOJIOXKEHHEe IpAMOH x +y=1#u
okpysxknoctu x2 + y?=1. Haiiqure paccTosHHe OT IEeHTpa
OKPYXXHOCTH OO0 NPAMOM.

1) Haitgure niomags TpeyroJsHUKa, KOTOPHIM ob6pasyeTcd Ipu
IepeceyeHUH NpsAMBIX ¥y — 3x + 6 =0, y =3 1 ocu opaHUHAT.
2) Hauwl Touku M (7; 3), P (-1; —2). Hanumute ypaBHeHHe
npamoin MP.

3) BrisicHMTe B3aMMHOe pacIoJioKeHHe npaAMoii y —x — 1 =0
u okpysknoctu x2 + y? = 1. HaiiuTe paccTodHHe OT I|EHTpa
OKPYKHOCTH AO IPAMOIM.

HaHbl gBe TOukH A M B, paccTOAHHE MEXAY KOTOPbIMH paB-
HOo 4. HaiiauTe MHOXXecTBO Bcex Touek M, AJA KOTOPHIX
MA? + MB? = 10.

Hanbl gBe Toukm A u B, pacCTosHHME MeEKIYy KOTOPBLIMH
paBHo 4. Haiiaure MHOXecTBO ToueK M, AJA KOTOPHIX
MA? - MB? =4.

PELLEHHUE TPEYIOJIbHUKOB
§ 65. NIOWAAb TPEYTO/IbHUKA

1) Ha#igure nmuomaas paBHOGEIPEHHOrC TPeyrojbHUKA, €CIH
ero 60OKOBass CTOPOHA paBHAa 1 M, a yroJ mpH BepiinHe 45°.
2) Ilnomagp mapajienorpamMma ¢ yriaom 60° pasaa 25+/3 cm2.
Haitnute ero mepumerp, ecau AJHHA OLHOM CTOPOHHI 10 cm.
1) Hadigute nJomags pPaBHOCTOPOHHEr0 TpPEyroJbHHKA CO
CTOPOHO#, paBHO# 1 M.

2) B napannenorpamme ogHa cropoHa pasHa 10 cMm, a yroa
paBexn 135°. Hailiaute nmepumMeTp mapajijiejorpamMma, eciH ero
mromage pasHa 502 cm2.

1) B tpeyroasnuke ABC CD — meauana. Haitaure niomannb
Tpeyroabauka BDC, eciu AC=10cm, BC=20cm u
LACB = 135°.

2) Haiigure mioinajpe mapaJjJejiorpaMma, €CJu ero JuaroHa-
gu paBHeEI 8 U 10 cM U yros Mexay HHMH paBeH 60°.

1) B Tpeyrontauxke EPM PK — meauana. Hatizure nno-
mane tpeyrojabauka EKP, ecim EP=10cm, PM =16cMm u
LZEPM = 120°.

2) MuaroHaum napasiejorpamma pasHrer 6 u 10 cm, a yroxa
Mexkay HUMHU 45°. HaliguTe miomajnes mapajijieorpaMma.

1) IlenTp omucaHHON BOKPYr TpeyrojnHuka ABC OKpyX-
HOCTH JIEXKHUT BHE TPEYroJbHHKA, U yroa A HauGOJbLIHIL.
Haiigure yron A, ecim AB=3cMm, AC =4 cMm u miomanb
TpeyroJbHUKA paBHa 3 cM2.
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2) B paBHo6enpenHnoii Tpanenuu ABCD ¢ 66JbIInM OCHOBaHU-
eM AD pmaroHanu nepecekawoTrcda B Touxke O. Hailiaure mio-
mwane Tpamenuu, ecau LAOB = 45°, a guaroHanab paBHaA C.

1) Touka nepeceyeHUsl TPSMBIX, COAEPYKAIIIMX BBICOTBI Tpe-
yroabHuKka ABC, HaxXoauTCs BHE I3TOr0 TpPEYyroJbHUKA, U
yroa C nauboasinuii. Hainure Besnuuny yraa C, ecau ILJIO-
mjaJb TpeyroJbHUKA paBHA 243 em?, a AC =2 cm, BC = 4 cm.
2) HNuaronans paBHOOeJPEHHOM TpanelHH AJUHONH a obpasy-
eT ¢ ocHoBaHMeM yroa 75°. Haligure miomagb Tpanenuu.
B rpeyroapauxke ABC AB = a, BC = b, ZABC = o. Touka D je-
sKUT Ha cropoHe AC, LABD = B. Haitqure anuny orpeska BD.
B rtpeyroabauke ABC Touka D Jjexxur Ha ctopoHe AC.
BD=m, BC=n, LABD = o, £DBC = . Haiinute AB.

§ 66. TEOPEMA CHHYCOB

1) B Tpeyrosnpamke ABC AC=0,59 nm, ZA =40°,
ZC = 35°. C nmoMoIllbI0 MUKPOKAJbKYJAsATOpa Bhluncjaure BC.
2) B paBHoGeapeHHOM TpeyrosbHuKe ABC nnauHa OCHOBaHUA
AB paBHa v2, yros npu ocHoBaHuM paBeH 30°, AD — 6uc-
cexktpuca. Haitgure AD.

1) B rpeyroasauke EKP EP = 0,75 cm, £P = 40°, ZK = 20°.
C noMoLbI0 MHKDOKaJbKyJATOpa Bblumciaute PK.

2) B tpeyroasuuxke ABC £ZC = 90°, LA = 15°, CD — 6uccek-
Tpuca. Haitnure AD, eciin AC = V3.

1) B napannenorpamme ABCD /D =120°, ZBDA = 40°,
BD = 25,3 cm. C moMoLIbI0 MUKDPOKAJBKYJIATOPA BBIYHCIUTE
6OJIBIIYIO CTOPOHY IapaJijieiorpaMMa.

2) B tpeyroabunke ABC AC =b, LA =a, LB =f, Touka D
JexxuT Ha cropone AC, ZBDC =vy. Hatigutre BD.

1) B napannenorpamme ABCD /A =50°, ZCAD =15°,
AC =17,8 cm. C moMolIbl0 MUKPOKAJBKYJISATOPA BBIUHCIHUTE
GOJIBIIYIO CTOPOHY IapajijielorpaMMa.

2) B rtpeyroabauke ABC /A =ao, /B =[, touka E jneXuT
Ha cropoHe BC, ZAEB =7, AE = m. Hanigure AC.

1) B tpeyroasrauke ABC AC = 15,2 cm, LA = 25°, ZC = 80°.
C noMoLIbI0 MHKPOKAJbKYJISATODPA BBHIYMCJINTE ILIOILIAAbL Tpe-
YTOJBLHUKA.

2) B TpeyronbHuxke ABC AB = BC, BD — wicota. Yepes
cepeIMHY BBICOTHI IIPOBeIeHa IpsiMas, IlepeceKaolada CTOpo-
Hbl AB u BC B Tourkax E u F coorBercTBenHo. Haiiaute EF,
eciu BD=h, LABC =, Z/BEF = o.

1) B tpeyrosbauke EPM EP = 31,7 cm, ZP = 75°, LM = 65°.
C NOMOIILI0 MHUKPOKAJILKYJIATOPA BBIUYMCJINUTE €ro IJIOIadb.
2) B tpeyronvauke ABC AB = BC. Yepe3 cepeJHHY BBICO-
Tl BD TpeyrospHHKa IpOBeJeHa NpsAMad, IlepeceKarollas
cropounsl AB u BC B Toukax K u L coorBercTBeHHO, KL = m.
Haiigure Boicory BD, ecau LABC = n £ZBLK = o.
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B rpeyroapuuke ABC BM — menuana, <ZLABM =aq,
ZMBC = 3. Haiigure AB, ecntu BM = m.

B rtpeyronbuuke ABC BD — meguana, <ZABD=q,
£DBC = f, BC = a. Haiigute BD.

§ 67. TEOPEMA KOCHUHYCOB

1) B TpeyrospHuKe ABe CTOPOHBI paBHbl 27,4 um 16,3, yroxn
mexay HuUMHu 140°. C moMoOIIbI0 MHKPOKAJbKYJIATOPA BBIYUC-
JIUTEe TPETHIO CTOPOHY TpPEeyroJIbHUKA.
2) Croponsl TpeyrojgbHuka paBHbl 16,86; 15 u 20. Haiigure
yroJ, jJe)xaluluil MpOTUB MeHbIIel CTOPOHBI, HCIOJb3ydA MHK-
DPOKaJbKYJATOP.
1) [IBe cTOpPOHBI TpeyroJbHUKa paBHb 1,3 u 42,5, yros Mex-
ny HuMu 100°. C moMoupbi0 MUKPOKAJNbKYJISATOPA BBIYHCIHTE
TPEThIO CTOPOHY TPEYTOoJIbHUKA.
2) Cropoubl TpeyroJibHMKa paBHbl 8; 12,47; 16. Haiigure
yroJ, Jiekallluil IpOTUB cpeHel Mo AJIMHe CTOPOHbI, UCIOJb-
3ysl MHKPOKAJbKYJIATOP.
1) CropoHbl mnapaiaenorpamma pasubl 11,3 u 9,7. ¥Vroxa
mexxkJay HUMH paBeH 40°. C moMOIbI0 MHKDPOKAJBKYJATOPA
BBIYMCINTE GOJBINYIO AUATOHAJb MapaJjiielorpaMma.
2) CTopoHBI TpeyroJbHUKa paBHBI 7, 8 u 4,61 cm. Ucnoas-
3yd MHUKPOKAJBKYJIATOP, HaMAWUTe BBICOTY, ONYIIeHHYIO Ha
60JIBIIYI0O CTOPOHY TPEyroJbHUKA.
1) JuaroHanu napajiejgorpamma paBHbl 16,8 u 12,4, yroxa
Mexxay HUMH 55°. C moMoOUbl0 MUKDPOKAJBLKYJIATOPA BBIYUC-
JuTe GOJBIIYI0 CTOPOHY NapaJijiejorpaMma.
2) Croponb! TpeyroiabHuka paBHbl 21, 24 u 25,92 cm. Haii-
JUTe, HCIMOJb3Yd MHKPOKAJBbKYJIATODP, BBLICOTY, ONYUIEHHYIO
Ha CPeJHIOI0 MO AJIMHE CTOPOHY.
1) CropoHH! TpeyroJibHUKAa PaBHBI 4 U 5, a yroa MexXaAy HUMHU
140°. C nmoMoIpi0 MUKPOKAJbKYJIATOPA HAaMAWTE BBLICOTY A,
ONYLIeHHYIO Ha TPEThIO CTOPOHY TPEYTroJbHUKA.
2) CropoHbl TpeyrojJbHukKa paBuel 6, 7 u 7,5 cm. Ucnoapaya
MHUKPOKAJbKYJIATOD, HANJUTE paguycC ONMCAHHONH OKOJIO Tpe-
YTOJIBHUKA OKDYXHOCTHU.
1) CTopoHEI TPeyroJIbHNKA PABHBLI 8 U 5, a yroJ MexxXAy HUMH
paBeH 40°. C moMouIbi0 MEKPOKAJIBKYJATOPA HAHANUTE BBICO-
Ty, ONYUIEHHYIO HA TPETHIO CTOPOHY TPEyroJIbHUKA.
2) CropoHbl TpeyroJbHHUKAa paBHB 3, 5 u 6,26 cm. Haligu-
Te PajguyC OKDPYYKHOCTH, OIHMCAHHOM OKOJIO TPeyroJbHHKA,
HUCIOJIb3ysI MUKDPOKAJIBLKYJISATOP.
Hokaxxure, 4ro B J06oM TpeyrojbHuKe yrasl A, B u C cBa-
3aHBl COOTHOUIEHHEM
cos® A = cos? C + sin® B — 2 sin A sin B cos C.

Hokaxxute, uro B JI060M TpeyroJbHUKe yrabl A, B u C cBs-
3aHbl COOTHOIIEHUEM

2 sin A sin B cos C — 1 = cos? C — cos® A — cos? B.
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§ 68. CKANNAPHOE NPOWU3BEAEHUE BEKTOPOB.
CKAJIAPHOE NPOU3BEAEHUE BEKTOPOB B KOOPAMHATAX

1) B paBroGespenHoM TpeyrosbHuke ABC yron B npsamoii,
AC =22, BD — MeAMaHa TpeyrojJbHUKa. Beruuciaure cka-

JspHBbIE IPOU3BEAECHHSI BEKTOPOB BD - AC BD BC BD - BD.
2) Hansl Touku A (1; 3), B (4; 7), C (-1; 1), D (7 5). Haii-

AUTEe CKaJIApHOe NPOU3BeJAeHHE BEKTOPOB AB u CD. C no-
MOIIIbI0 MUKDPOKAJBKYJIATOPA BLIYHUCIAHNTE YTOJ MEMXKAY 3THMHU
BEKTODaMH.

1) B paBHOcTOpoHHeM TpeyroasHuke MHP HK — 6ucceKT-
puca, MH = 2. Beiuuciaure CKaJsIpHbIE IPOU3BEJEHUA BEKTO-

pos HK - MP, HK - HP, PM - MP.
2) Hausl Toukm M (2; 3), P (-2; 0), O (0; 0), K (-5; —-12).

Haiigure crkanspHoe mnpoussereHue BekTopoB MP u OK.

C moMowmpbl0 MHUKPOKANBKYJSATOPA BBIYMCIHUTE YroJ MEXIY
3TUMH BEKTOpaMH.

1) B npaMmoyroasuuke ABCD puaroHany mepeceKaloTcs
B Touke O, AB=2, ZCAD = 30°. Buniuuciure cKaJsgpHOe

Npou3BeieHHEe BEKTOPOB DC - B_C), OB - OA.
2) Hauw Touku A (2; 4), B (5; 8), C (-7; -1), D (-12; -13).

—_— —
Haiinure ckansipuoe npousBeieHHe BeKTOpoB AB u CD.

C IOMOWmIbI0 MHMKDOKAJBKYJATOPA BEIUHCJIHTE YTOJ MEXKIY
3TUMH BEKTOpPaMH.

1) B npamoyroabHuke MHPK pauaroHaiu IepeceKaloTcs
B Touke O, PK =2, Z/ZMOK = 120°. BbluHcIHTE CKaJApHOE

NIPOU3BeicHHEe BEKTOPOB MH - ﬁ{ OP - PK.
2) Haunr ToukmM P (2; 3), H (8;-5), K (3; 1), M(—5 7).

Haiigure cKajgspHOEe HOpOM3BeJeHHE BEKTOPOB PH Hu KM
C moMomibi0 MHKPOKAJBKYJSATOPA BBEIUMCIHTE YIOJ MEXAY
STHUMH BEKTODPAMH.

1) B rpameuuun ABCD /A =10°, /D =80°, AD=8, BC=T1.
Briuucaurte cxkanspuoe npomusseaeuue BC - AD, AB - CD.
2) Mamml ToukuM A (x; -5), B (x; x), O (0; 0). Haitnure x
u yroa mexay BekropaMu OA u OB, ecju H3BECTHO, YTO HX
CKaJIIDHOE NIpPOu3BeJeHHe paBHO —6.

1) B rtpameumuu PHKM /P =13°, ZH=177°, MK =3,
PH =5. BpIYMCAMTE CKAJAPDHOE IMPOMU3BEJeHHE BEKTOPOB
HP - MK, HK - MP.

2) Iamet Touku M (y; -1), O (0; 0), H (2; -1), P (3 5). Aa-
BECTHO, q'ro CKaJIApHOe MpoM3BeJeHHe BEKTOPOB OM " HP
paBHO —y2. HajiiuTe y M yroa MemXIy STHUMH BeKTODaMH.

1) B Ttpeyroasuuke ABC CA-CB<O. T'me pacmosoyxeHn
LEeHTP OKPYXXHOCTH, ONMCAHHOI OKOJIO TPeyroJbHUKAa?
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2) Hauer Touku B (-2; 10), C (6; 4), D (1; 1) u Touka A,
aexkamasg Ha ocd Oy. HaliguTe KOOpAMHATHI TOUYKH A, e€CIH
M3BECTHO, UTO npamasa AC nepueHAUKyJApHa npamoit BD.

1) B Tpeyroariuxke ABC BC - BA > 0. I'me pacnoiuoxeHn
EHTDP OKPYXHOCTH, ONMMCAHHOM OKOJIO TPEeyrojbHHUKa?

2) Jlan uernipexyronsHuk EKPH. Bepmuna E npuHazie-
KUT ocu abcuuce, a sepuuasl P (1; 2), H (-6; 6), K (4; 6)
PACIOJIOKEeHbl TAaK, YTO AMATrOHAJIM UYEeThIPEeXyroJibHUKAa B3a-
MMHO NepHeHAuKYIApHEl. HaligiuTe KoopagMHATHI TOUKH E.

§ 69. CBOMCTBA CKAJIIPHOTO NPOW3BEAEHWA BEKTOPOB.
NPAMEHEHUE CKANAPHOIO NMPOWU3BEAEHWA BEKTOPOB
K PELUEHHUIO 3ALAY

1) UsBectHo, uTo ¢=a+b, |a|=5cm, |b|=3cm. Vron

-> - ->
Mexxay BeKTopaMu a u b pasen 60°. Haitnure | c |.
2) HUcnonbayda CKalApHOe IIPOHU3BeJeHHE BEKTODOB, AOKAMKH-
Te, YTO MeAMaHa paBHOGEJPEHHOrO TPEYroJbHHKA, IIpOBe-
JeHHAasi K er0 OCHOBAHHUIO, SIBJISIETCA GUCCEKTPUCOIi TOrO Tpe-
YTrOAbLHUKA.

- -> -> > ->
1) UsBecTHO, uTo m=n—k, |n|=+v2 cm, | k| = 3 cm, yron

MedxIy BeKTOpaMH n U k pasen 45°. Haitgure | m |.

2) HUcnonb3ys cKajlAapHoe NPOHU3BEJeHHE BEKTOPOB, JOKAaMH-
Te, YTO MeAUaHa PaBHOOEJADPEHHOrO TPEYroJIbHHKA, IPOBEIEH-
HadA K ee OCHOBAHHIO, ABJAETCHA BBICOTOH 3TOr0 TPpeyroJbHHUKA.

1) HaiiguTe yros Me)Xay BeKTODPaMH aub, ecnn (5—5)2 +
+(@2a-b)2=56, |a|=2, |b|=3.
2) HUcnoap3ysa CKaJipHOe IIPOM3BeeHHE BEeKTODPOB, IOKa-

JKHUTe, UTO ecJu OHCCeKTpHca TPEYroJbHHUKA SBJISETCH €ro
BBICOTO#, TO 3TOT TPEyroJbHHUK DaBHOGEIPEHHLIH.

1) HaiiguTe yroa MexXay BeKTOpPaMH m u I_{, ecau (r;z. -2n )2 +
+(m+n)2=73, |m|=2v2, |n|=3.
2) Hcnonb3ysa cKaJspHOe IIPOM3BEJIEHHE BEKTOPOB, JOKAMKH-

Te, YTO ecau GHcceKTpHuca TPEyroJbHHUKA fABJIAETCA ero MegH-
aHOH, TO ITOT TPEYTOJBLHHK DaBHOOEAPEHHBIH.
-> > > > -> > -> >
1) UsBecrHo, uto a=3p — k, b=p + 3k, rae p u kK — eguHUU-
-
Hble B3aMMHO IEPIEHANKYJIAPHbIe BEKTOpPHl. BekTOp ¢ mMMeer

>
AJIHNHY \/5 K COCTaBJisieT paBHBI€ YIVIBI C BEKTOpaMHU D H k.

3anuinTe pas3iodKeHHe BEeKTopa ¢ 1o BEKTOpaM 1; u k.
2) B rtpeyronmbauke ABC 5AB?%= BC? + AC?. Jlokaxwure,
4To MeauaHnl AA; u BB, B3aMMHO NepIeHANKYJIADHHI.

-> -> > > -> -> -> >
1) UsBectHo, uTop=3a + b, k=a — 3b, rie a u b — equHEUY-
Hble B3aMMHO IIepPNIeHAUKYJADHbIE BeKTOphl. BeKTOp m uMeer
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AnuHy Y20 M cocTaBiseT paBHbIe YIJIbI ¢ BeKTOPAaMU 5 u k.
3anuinnuTe pasioyXeHHe BEKTopa m 1o BEKTOpaM ﬁ u k.
2) B rpeyrossauxke ABC /B = 90°, cos C = —‘/3§ Hoxaxxkure,

UTO yrojl MeXAy meauaHamu BB, u AA, npsaMoii.

1) B TPEYTOJIbHUKE ABC AC = 3 cmMm, BC =6 cmMm,
ZACB =120°. Touka E pgenauT cTopoHy AB B OTHOLIEHUH
1: 2, cunrada or Bepumnan A. Haiigure orpesok CE.

2) Hansl Touku M (-1; 3), P (1; 2), K (-2; 5). Haitaure mio-
ujaab TpeyroibHuxka PKM.

1) B rpeyromsauke PKH PH =242 oM, PK =2 aom,
ZHPK = 135°. Haiinute orpesox PO, ecnu Touka O mpuHai-
Jexkut npamoit HK um HO : OK =1 : 3.

2) Haumr Touku A (3; 2), B (4; 5), C (7; 10). HaiiauTe mio-
manab tpeyroabHuka ABC.

AMUHA OKPY)XXHOCTHU U NNOLWALb KPYrA

§ 70. ONPEAENEHWUE MPABWU/IbHOIO MHOIOYIOJIbHUKA,
®OPMYNIA YINOB NMPABHILHOIO MHOTOYrOJ/JIbHUKA

1) HaiiguTe yrusl npaBHJIBHOTO NECATHYTOJbHUKA.

2) JImaroHass NpaBHJILHOTO NATUYTOJIbHUKA paBHa 4. Haiinu-
T€ CTOPOHY NATHUYTOJbHUKA, HCIOJb3YA MHUKDOKAJBKYJIATOP.
1) HaiiauTe yrabl npaBHMJIBHOrO ABEHALIATHYTOJbBHHKA.

2) CropoHa HmpaBMJIBLHOTO IATHUYroJbHHKA paBHa 2. Hailiaure
ero JMaroHallb, HCIIOJb3YA MHKPOKAJbKYJIATOD.

1) Hailtaure BHeluHMe YrJibl IPABUJIBHOIO A€BATUYTOJBHUKA.
2) CropoHa mpaBuibHOro natuyronsauxa ABCDE pasna 2.
Haiinure paccroanue ot touku C no npsamoii AE, ucmnoassys
MHUKPOKaJBbKYJISATOP.

1) Hafizure BHelHMe YIJIbl IPABUJIBHOIO AECATHYTOJbHUKA.
2) B npaBusbHOM nsaruyroibHuke ABCDE paccTosaHue OT
TouKu D g0 npsamoit AB paBHo 4. Haliaure cTOpPOHY NATH-
YroJIbHMKA, MCIOJb3Ysd MHUKDPOKAJIBKYJISATOP.

1) CymmecTByeT JiM MPaBUJLHBIH MHOTOYTOJBHUK, Y KOTOPOTO
KaM bl yros paseH 145°7

2) CropoHa mpaBMJIBHOTO nATUyroibHuKa ABCDE paBHa 2.
HAduaronanu AD u BE mepecekarorca B Touke O. Haiigure AO,
HCIIOJIb3YsA MHKPOKAJIbKYJISATOD.

1) CyurecTByeT JM NpPaBUJILHBIM MHOTOYTOJbHUK, KaKIBIi
yroa Kortoporo paseH 149°?

2) B npaBunbpHOM naruyronbHuke ABCDE guaronanu AC u
BE nepecekawTca B touke O. HMauna BO pasuHa 2. Haligure
CTOPOHY IATHYTOJbHUKA, UCHOJb3Yys MUKPOKAJIBKYJIATOD.
KakuMu paBHBIMU NPAaBHJIBHBIMM MHOIOYTOJIBHHKAMH MOMHO
MOKDPBITH IIJIOCKOCTL 0€3 IIpOCBEeTOB?

MoxHO 11 KOMOMHAUMAMU ABYX BHAOB MPABUJIBHBIX MHOIO-
YTOJIBHUKOB IOKPBITH IIJIOCKOCTh Oe3 nmpocBeToB? IlpusenuTe
IpuMep.
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§ 71. NOCTPOEHUE NPABHW/IbHbIX MHOTOYIO/IbHUKOB.
BbIPAXXEHHE ANA PAAUYCA BNUCAHHOW U OMWCAHHOW
OKPYXXHOCTH

1) C nmoMombi0 LUPKYJHA U JHUHEHKHU BIMIIATE B AaHHYIO
OKPYXHOCTh NPABUJBHBLIN TPEYTrOJbHUK.

2) CropoHa NpaBUJILHOI'O TPEYrOJBHHKA, OIMCAHHOIO OKOJO He-
KOTOPOM OKPYYXHOCTH, paBHa V3. HaiiguTe CTOpOHY IpPaBUJIb-
HOTO YeThIPEXYrOoJbHUKA, BIIMCAHHOTO B TY K€ OKPYXHOCTb.
1) C noMoIllbl0 UIUPKYJSA KU JIMHeHKU BIUIIHNTEe B JAHHYIO
OKPY’XHOCTb IIPABMJBbHBIH UeThIPEXyrOJbHHUK.

2) CropoHa IpaBHJIBHOIO YETHLIPEXYTOJLHUKA, ONMCAHHOTO OKO-
JI0O HEeKOTOpPOM OKpYKHOCTU, paBHa 4. HailiauTre cTOpOHY mpa-
BUJILHOT'O TPEYrOJbHUKA, BIMCAHHOTO B Ty K€ OKPYXHOCTb.
1) C momouibio UUPKYJIA U JIUHEHKN ONUIINATE OKOJO JaHHOM
OKPYIXHOCTU NPaBUJLHBLIH TPEyroJbHUK.

2) CTopoHa ONMCAHHOTO IIPABHJIBHOTO UEeThIPEXYroJbHMKA Ha
/3 6osibIle CTOPOHBI IPaBHJILHOTO TPEYrOJbHIKA, BIIMCAHHOTO
B Ty Ke OKPY>XHOCTb. HaiiiuTe CTOPOHY 4UeTHIPEXYTrOJbHUKA.
1) C noMouibi0 UUPKYJIA U JUHEHKH ONHUIINTEe OKOJO ZaHHOM
OKPYXHOCTH NIPaBUJbHBLIN Ye€THIPEXYTrOJbHUK.

2) CtopoHa OIHCAHHOrO IPaBHJIBHOIO TPeyroJibHHUKa Ha N3
GoJIbIIIe CTOPOHBI NPABHUJIBHOTO UYETHLIPEXYrOJIbHUKA, BIHCAH-
HOTO B Ty ’Ke OKPYsKHOoCTh. HaliiuTe CTOPOHY TDeyroJibHHUKA.
1) IlocTpoiiTe mpaBUJIBLHBINA IIECTUYTrOJbHUK IIO OTPE3KY, paB-
HOMY PACCTOSIHUIO OT LeHTPa MIEeCTUYTrOJbLHUKA J0 er0 CTOPOHHI.
2) OguH w3 JIBYX IPaABUJIBHBIX 7N-YyrOJIBHUKOB BIIHMCAH B
OKDYKHOCTb, IPYroM ONHCaH OKOJO Hee. MoXkeT JIM OTHOIIIe-
HUe NMepHMEeTPOB 3THX MHOIOYIOJBHUKOB paBHATHCA 0,517
1) IlocTpoiiTe NIpPaBUJABHBIA IIECTHYTOJLHHUK IIO0 OTPE3KY,
pPaBHOMY ero MeHbIleil AUaroHasH.

2) OguH M3 NOpPaBUJIBLHBIX 7NN-YrOJbHHUKOB OIIHCAaH OKOJIO
OKPYIKHOCTH, a APYroil BoucaH B Hee. Mo)XeT JU OTHOIIIEHUE
IJIoaie 9TUX MHOIOYTOJBLHUKOB ObITh OoJsibine 47

1) B okpykHOCTb paguyca R BIHMCAHBI IPABUJIbHbIE 271-YTOJb-
HHUK M Nn-yrolbHHUK, 4, — CTOPOHa n-yronbHuUKa. Haitaure
IJIoMIagb 2n-yroJbHHKA.

2) BHYTPH IPaBUJIbLHOrO IIECTHYTrOJLHHUKA CO CTOPOHOM 2+/3 em

BbiOpaHa Touka M. Haiigure cymmMy paccTossHU# oT Touku M
JO NPAMBIX, COAEPKAI[UX CTOPOHBI IIECTUYTOJBLHUKA.

1) OK0J0 OKPY’XHOCTH ONHKCaHBI NIpaBUJIbHBIE 27-YTOJIbHUK
U n-yrolbHUK. BOKpDYr n-yroJjbHHKa OIIMCaHA elle OJHA
OKpY>HOCTb. OTHOIIIEHHE PAZUYCOB 9THUX ABYX OKPYKHOCTEH
paBHO x (x > 1). Haligure oTHOIIEeHHe NIePUMETPOB M-yroJb-
HUKA U 2n-yroJIbHHUKA.

2) OkoJIO NIPaBUJBHOIO IIECTHYTOJbLHUKA CO CTOPOHOH, paB-
Ho¥t 1, ommcama OKpy»KHOCTh. HailigiuTe cyMMy KBajapaToB
pPacCcTOAHUN OT IPOM3BOJBHON TOUKU OKPYXKHOCTH A0 BCEX
BEPIINH IIeCTUYTOJbHUKA.
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73.1.

73.2.

§72. ANUHA OKPYXXHOCTH, BAMHA AYIH

1) HaiiguTe paguyc OKpy»XHOCTH, €CJIM ee JJIWHA PaBHA 88T M.
2) C noMoIbI0 MEKDPOKAJIbKYJIATOPA BEIYUCINTE JJIUHY OYTH,
panuyc KoTopo#l paBeH 22, a rpagycHas mepa 165°.

1) Hauna okpy:kHOCTH paBHa 96% cMm. Hailigurte ee pajguyc.
2) Oyra B 117° umeer paguyc 29 cm. Haiiaure anmHy 3TOM
OYyTH, UCHOJIB3YA MHUKDPOKAJIBKYJIATOP.

1) C moMomibi0 MHUKDPOKAJBKYJIATOPA BHEIUMCIHUTE I'PAgyCHYIO
Mepy AYyTH, AJUHA U PAJHYyC KOTOPOM PABHBI COOTBETCTBEHHO
94,2 cMm u 45 cm.

2) B OKpYKHOCTH AJWHOM 36T CM mpoBeJeHa XOpA4, CTATH-
Baromias ayry B 60°. Haiigure QJuHY 3TOH XOpAHI.

1) Onuna ayru pasHa 62,8 M, a ee paguyc 36 m. Haigure
TPajyCHYIO Mepy AYrHd, HCIOJb3ys MHKDPOKAJIBKYJATOP.

2) B okpy»XKHOCTH AJUMHON 24T cM IpoOBeZieHa XOpHAa, paBHAas
12 cm. Haiiaure rpagycHyio Mepy MeHbINeH Ayru, CTArMBae-
MO# XOpaoii.

1) KaxuMm nosiskeH OBITH paJuyc OKPYIKHOCTH, 4TOOBI ee IJIH-
Ha 6bl7a paBHA CyMMe AJIMH ABYX OKPYKHOCTEH C paguycamMu
11 n 47 cm?

2) B OkpyXHOCTH ANWHOH 487 cM NpoBejeHa XOpAa, paBHAA
9,6 cm. Hailigute QiuHy MeHbIIed M3 AYT, CTATUBAEMBIX 3TOM
XOpAOH, UCHOJIB3YSI MHKPOKAJIBKYJIATOD.

1) Kakum poyxeH OBITH pagNyc OKPYKHOCTH, YTOOBI ee JJIu-
Ha 6blJ1a paBHA Da3HOCTH JJIMH ABYX OKPY2KHOCTe# ¢ pajguyca-
mu 37 u 15 cm?

2) B okpy:xHOcTH piuHOM 40T cM mpoBeaeHa XOpAa, OTCTOS-
njad oT nedrpa Ha 2,1 cm. Haiigute AJMHY MeHBIIEH U3 AYT,
CTATUBAEMbIX 3TOH XOpAOil, HCHOJb3ys MHKPOKAJIBLKYJATOP.
Jlaubl 1Be OKpPYy»KHOCTH. Bropasi OKpy»KHOCTbL UMeeT HeHTp O
Ha OepBO# OKPY2KHOCTH M KacaeTcsa ee auaMerpa AB B Tou-
ke M. Haiigure AJuHY BTOPOHM OKPYXKHOCTH, eciu AM =m,
BM =n.

JBe OKpPY>XHOCTH KacaloTCA BHYTPEeHHUM ob6pa3oM B Touke A.
Yepe3d TOuKy A IpoBejeHa IpsaMas, OepecexKamlias MaJyio
1 6OJIBMIYI0O OKPYKHOCTH B TouKax B u C COOTBETCTBEHHO.
Haiigute oTHOLIEeHHe [OJUH MAAHHBIX OKDPYMXHOCTEH, ecJu
AB: AC==x.

§ 73. NAOLWAZAb KPYFTA U KPYFOBOro CEKTOPA

1) C mDoMOmIbI0 MHUKPOKAJLKYJISTOPA BBIUHCJIUTE ILIOLIAAL
Kpyra, IJHAHa OKPY)KHOCTH KOTOporo paBHa 17,1 cm.

2) T'pagycHas Mepa Ayry OKPYKHOCTH paguyca 8 MM paBHa
36°. Hailiante mjioiiags KPYroBOoro CeKTOpa, COOTBETCTBYIO-
mero 3ToM gyre.

1) Onuna okpyskHocTH paBHa 19,1 M. C HOMOIUBI0 MUKPOKAJIb-
KyJSATOpPa BREIYMCJIKUTE ILIOMAAL COOTBETCTBYIOLIEro Kpyra.
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B
Puc. 197 Puc. 198 Puc. 199

2) Haiigure miaomaab KpyroBoro ceKropa paauyca 6 M, ecam
rpagycHas Mepa ero ayru pasHa 150°.

1) C nomomb}0 MHUKPOKAJBKYJIATOPA BHIYUCJINUTE JJIHUHY
OKDY’KHOCTH Kpyra, ILJomiafb KOToporo pasHa 724 cm2.

2) Ha pucyske 197 usobpaskeHa OKPYKHOCTBH C IeHTpoM O,
AB = BO = 10 cM. HaiiguTe ILIOIAAb 3AIITPUXOBAHHON ¢H-
TYPHIL.

1) Ilnomans HekoToporo kpyra paBHa 51,6 cm?. Haiigute
OJIAHY OKPY’KHOCTH, COOTBETCTBYIOIIEH 3TOMY KPYry, MCIOJb-
3yA MHUKDOKaJbLKYJSATOD.

2) Ha pumcynke 198 msobpakeHa OKPY’KHOCTh C 1eHTpoM O
u paguycom 8 M. Mensbmiasa U3 Ayr, cTArnBaeMasa xopaou MH,
uMeeT rpagycHyio mepy 60°. Haliaute miomjanb 3aIlITPHUXO-
BaHHOUA (QUIYDHI.

1) Kak usMeHHUTCA QJIHHA OKPYXKHOCTH, €CJHU ILIOIAAb COOT-
BeTCTBYIOIIEro el Kpyra ymeHnmurcs B 441 paa?

2) Ha pucynke 199 wusobpakeHa
OKPYKHOCTb ¢ eHTpom O M paguy-
com 24 m. Xopana AB pasua 9,6 m.
HajiauTe miomajgs 3alITpUXOBAHHOM
(GUrypBl, HCHOJL3YA MHKPOKAJBKY-
JISITOP.

1) Kak usmenurcs mioiaib Kpyra,
ecJd JAJMHA COOTBETCTBYIOIEH eMy
OKDY’KHOCTHU yBequuuTcsa B 19 pas?
2) Ha pucyaxke 200 wusobpakeHa
OKDYXXHOCTb C IeHTpoM O Hu pa- Puc. 200
auycoM 7 cm. PaccrosHue oT TOY-

ku O po xopugmi MP paBHO 3 cMm.

C [OOMOIIBI0 MHKPOKAJIBKYJISATOPA

BBHIYUCJINTE IUIOIIAAb 3alUTPUXOBaH-

HO# QUrypsi. B C
IInomane noaykpyra (puc. 201) pas-
Ha Q. I'pagycHbie mepwr ayr AB u
CD paBubl 30°. Haiigure miomans
3allITPUXOBAaHHON (UTYDBHI. Puc. 201
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Ha pucynke 202 wusobpakeH moury-

C
Kpyr ¢ auametrpom AD. I'paxgycubie B
Mepel ayr AB u CD pasHbl 45°. Haii-
AUTe ILUIOIIAAL IOJYKPYTra, eCJaH ILJIO-
miagk 3alITPUXOBAHHON QUIyphl paB- A D
Ha Q. Puc. 202
ABWXEHUA

§ 74. OCEBAA U UEHTPAJIbHAS CUMMETPUS,
NOHATHUE ABUXEHUA

1) Jana tpaneuus ABCD. IloctpoiiTe GuUrypy, Ha KOTOPYIO
orobparkaeTcsi JaHHAA TpaNeLusl IPHU LEeHTPAJbHON CHMMeT-
PUH C LEeHTpOM A.

2) JokakuTe, YTO NIPU JBUY>KEHUU BepPTUKAJbHBLIE YLJBI OTO-
6pa’xaloTcsi Ha BePTHKAJbHBIE VIVIBL.

1) Hama tpaneuus ABCD. IloctpoiiTe ¢burypy, Ha KOTOpPYyIO
orobparkaeTcss JaHHasd Tpalelnus IPU OCEBOI CHUMMETPHH
c ocsio AB.

2) JdokakuTe, 4YTO DU ABHUKEHUHU CMEXXHbIe YIJIBI 0TOGpaska-
IOTCA HA CMEJ)XHbIEe YIJIBbI.

1) Jana Ttpanmenus ABCD, BCe CTOPDOHBI KOTOPOH HMEIOT
pasHble IJuHBI, O — cepeauHa auaroHanu AC. ITocrpoiire
durypy, Ha KOTODPYIO oTobGparkaeTcA NaHHad Tpanelud INpU
LIeHTPaJIbHOM CHMMeTpHH ¢ IeHTpom O.

2) HoxakuTte, YTO NPHU ABUKEHUHU MOAOOHBIE POMOGEI 0TOGpAa-
JKaITCA Ha nmoJobHbie POMOHEI.

1) Hana tpamemus ABCD, Bce CTOPOHEL KOTOPOH HMeEIOT pa3-
Hble gjuHbI. IlocTpoiiTe dpuUrypy, Ha KOTOpyo oTobOpaskaercs
JaHHas Tpalelus IIPU OCeBO cuMMeTpuu C ochio AC.

2) Hoxka’kuTe, 4YTO NpH IBUXKEHUHU NMOAOOHBIE IPAMOYTOJbHU-
KM oToOpakaloTcs Ha MoJo0HBIe NPAMOYTOJBHUKH.

1) JaHbI OKPYKHOCTh U TOuKa A Ha Heii. Iloctpoitre ¢dury-
Py, Ha KOTOpyIo oToOpaskaeTcsa JaHHASA oxpyxcnoc'rb TIpH IIeH-
TPaJbHON CUMMETDPHUH ¢ IIeHTpoM A.

2) IIpx HEKOTOpPOM JBMYKEHHUH OTPe30K AB orobpakaeTrcs
Ha otpe3oxk EP, AB =12 ¢m. Touka M npuHajJIeXUT OTDE3-
Ky AB, AM = 2 cm. Touka M orobpasxaercss Ha TOUYKy H.
Haiinure HE.

1) HaHbl OKpPY’XHOCTH W IIpAMAas 4d, KacaTreJbHas K OTOH
oKpykHOCTH. IlocTpoiiTe pUrypy, Ha KOTOPYIO oToOparkaeTcsa
JaHHasA OKPY’KHOCTBH IIPH OCE€BOM CHMMETPHMH C OCBIO 4.

2) Touxa K mpUHALJIEXKUT OTpe3dKy MH ¥ AeJUT ero B OT-
HomeHuu 3 : 2, cuurasg or Touku M. Ilpu HEKOTOPOM OBH-
)KeHuu oTpe3ok MH otobpakaercsa Ha orpe3ok EP, a Tou-
ka K — ua touxky T. Haiigure ornomenue ET : EP.
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§ 75. NAPAANENbHbIA NEPEHOC U MOBOPOT

1) Hau xBaapat ABCD. IloctpoiiTe purypy, KoTopaa mnouay-
yaeTCsA M3 3TOr0 KBajJpaTa MapajjleJbHBIM IIepeHOCOM Ha BeK-

-,
Top AC.

2) ToxkawuTe, YTO NMPABUJIbHBIN MIECTUYTOJBHHUK IIPH IIOBOPO-
Te BOKPYT CBOEro LeHTpa Ha yroj 60° otTobparaercs Ha cebs.
1) ITocTpoiiTe xBaApaT, KOTOPHIH IOJy4yaeTcsa H3 JAaHHOIO
kBazpata ABCD mosopoToM BOKpyr IeHtrpa A Ha yroa 135°
MPOTHUB YacOBOM CTPEJKH.

2) HMokxa)XuTe, 4TO MIpH MapajieibHOM IlepeHoce NpamMoil AB

—
Ha BeKTOp AB npsamas AB orobpaxkaercss Ha cebs.

1) Hana tpaneunusa ABCD. V3BecTHO, UTO IIpH IapaJlielbHOM
nepeHoce npsMaa AD orobpaskaeTcsa Ha npsamyilo BC, a npsa-
Mmasa BD otoOpakaercs Ha cebsa. I[locTpoiiTe TOUKY, B KOTODYIO
epexoJUT TOYKa A IpH 5TOM NapaJjeIbHOM IlepeHoce.

2) B npaBUJIBLHOM TpeyrojbHHuKe ¢ meatpom O yron POH pa-
BeH 60° (puc. 203). [lokakuTe, YTO IPH INOBOPOTE BOKPYT
uenTpa O Ha yroa 120° mpoTHB 4acoBO# CTpeJKH oTpe3ok KP
oToOpaxkaeTca Ha oTpe3ok MH.

1) Tan paBHOGenpeHHBLIN TpeyroJdbHUK ABC ¢ OpsAMBIM
yraom B. IIpu HeKOTOpOM IOBOpOTe TOYKa A oTobparkaercs
Ha TouKy B, a Touka B — Ha Touky C. IlocTpoiiTe LIeHTp IIO-
BOpOTA.

2) JaHBI ABe OKDPY>XHOCTH OJHMHAKOBOI'O pajguyca ¢ IIeHTpa-
mu O n O, (puc. 204). Xopast AB u CD paBHBI U JIeXKaT Ha
omHoi nmpsaMoii. [Jokaxkure, YTO IIPU MTapajjeJbHOM IIepeHoce

—_—
Ha BeKTOp OO, orpe3ok AB orob6paxkaeTca Ha oTpe3ox CD.
1) Hdauer yron ABC u Touxka M BHyTpm Hero. Hanaure Ha
CTOPOHAX yrja Taxkue Touku D u E, 4ToObI IPU Hapasjeib-
HOM IepeHoce ToyKa B orofOparkajach Ha ToukKy D, a Tod-
ka F — Ha TouKy M.
2) Ilpyn HeKOTOPOM HOBOPOTE TOUKa A oToGpakaeTcs Ha TOU-
Ky B, a Touka C — Ha Touky D. I[Ipn xakom 3HaYeHUH yrJa
nmoBopoTa Touku A, B, C, D nexart Ha oAHONH mpsamoii?
1) Hanws gBe mpsameie u Toyka O. Ha kamIoil M3 mpAMBIX
OTMeThTe TOYKY, KoTopad Obl IepexoauJa B APYryio IpH IO-
BOopoTe Ha yroa 70° oTrHocuresbHO 1HeHTpa O.

Puc. 203 Puc. 204
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2) Hexkotopas ¢urypa mepemsna B cebs IpPH HapaiieJbHOM
nepeHoce. JJokakure, 4To He CYLIECTBYeT Kpyra, BHYTPH Ko-
TOporo Jjexaya Obl maHHas ¢urypa.

§ 76. NPUMEHEHUE ABWXXEHWUHW K PELUEHUIO 3AJAY

1) Otpesku AC u BD nepecekaiorca B Touke O. AO = OC,
BO =OD. Toukn M n H — cepesunbl oTpeskos AB u CD.
Hcnonb3ys LEHTPaJbHYI0 CHMMETPHIO, AOKaXKHUTE, YTO TOY-
ka O — cepeguna orpesxka MH.

2) Hcnoapaysa mapaJiiejbHBIM IIepeHoC, TOKAXKHUTe, UTO €CJHU
OZHA M3 ABYX IapajjleJIbHBIX NPAMBIX IIepOeHAUKYJIAPHA
TpeTheil NpaMoOil, To M Apyrasa InpaMasa IepHNeHAUKYJISIPHA
9TOH IpPAMOM.

1) Hcnonab3ysi 0CeBYI0 CHMMETPHIO, NOKAaXKUTe, UTO MeAHa-
HBI, IIpOBeJleHHbIe K GOKOBBHIM CTOPOHaM paBHOGEIPEHHOTO
TpeyroJibHHKAa, PaBHBI.

2) Hcnosab3ys IOBOPOT, JOKAaYKUTe, UYTO €CJHU I'pajyCHbIe
MepHI IBYX AYT OKAXKYTCS PABHBI, TO M CTATMBAIOIINE UX XOD-
OBl TOYKEe PABHBEI.

1) Yepes TOuKy mepeceyeHHs AMUATOHAJIEH HapaJjejorpaMMma
ABCD uposeneHa npsMas, nepecekalouias cropousl BC u AD
B Toukax M u H coorBercrBenHo. [fokaxkure, uro BM = DH.
2) IlocTpoiiTe OKPYKHOCTb, KAcalOIIyIOCsa ABYX NaHHBIX Ia-
paJlIeIbHBIX NPSAMBIX M TMPOXOASAIIYI0O dyepe3 JaHHYIO MEXAY
HUMH TOUKY.

1) HJokakuTe, YTO €CJU Tpameluus BINCAHA B OKPYXXHOCTB,
TO OHa paBHOOeADEHHAA.

2) HaHbl ABe TapajjejbHbIE IPAMBIE b U ¢ U TOYKa A MEXIY
HuMH. IlocrpoiiTte paBHOGexpeHHBIN TpeyronbHUK ABC c
OpPAMEIM YIrJIOM A Tak, 4To6sl BepmiuHEE B u C nexanu cooT-
BETCTBEHHO Ha NPSAMBIX b H c.

1) Yepes uentp kBagpaTa ABCD mnpoBexeHBI JBe B3aUMHO
nepueHAUKYJASPHLBIe IIPIMble, KaXXJas U3 KOTOPBLIX IlepeceKa-
€T MPOTHBOIOJIOXKHEIE CTOPOHLI KBaApaTa. JJokaskure, 4TO OT-
PEe3KH 3THX IPSIMBIX, 3aKJIOUYeHHble BHYTPHM KBaJpaTa, PaBHBI
Mexay coboii.

2) TIpamas ¢ mepeceKkaeT ABe NapaJliejbHEIE NpPsSMbIe @ U b
mox ocTpeIM yrJyoM. IlocrpoiiTe paBHOOeADEHHBIH TPeEyroJjb-
HUK ABC TaK, 4To0bl TOUKH A U B Jexaju Ha NPSAMBIX @ U b
COOTBETCTBeHHO, a MeauaHa CM Oblja paBHa ocHOBaHUIO AB
TpEeyroJibHUKA H Jekajla Ha IPSIMOH c.

1) aHbl ABe OKPY’KHOCTHA PAaBHBIX DaZuycoB ¢ HeHTpamu O,
u O,. Ilpamas, mapannenvHaa 0O,0,, mnepeceKkaerT nepBYIO
OKPY>KHOCTbL B TOYKax A u B, BTOpylo — B Toukax C u D
Tak, 4To Touku B u D npunagnexkat orpe3ry AC. [Jokaxure,
ugro 0,0, = BD.

2) Hauwr yron mn u touka O BHyTpu Hero. IloctpoiiTe KBaj-
pat ABCD Ttak, 4ToObl JUaroHajJi KBajapaTa IlepeceKauch
B ToukKe O, a ToUKH B u D Jexxajqyu Ha Jily4yax m U n cOOTBeT-
CTBEHHO.



MTOrOBOE NOBTOPEHHUE KYPCA NMNAHUMETPUMU
§ 77. TPEYTONbHUKH

77.1. 1) B rpeyronbuukax ABC u A B,C; AB=A,C, =5, AC =14,
C,H=3, £C=ZA,C,B, = ZC,HB, = 90° (puc. 205).

a) Jloxaxure, uyro TpeyronbHukun ABC u A,C,H pasnwl,
a tpeyronbHuku ABC u A,B,C, nomoGHEHI.

6) Haiigure niomaas TpeyroabHuka ABC.

B) Haiinure orpesku HB, u B,C,.

2) HauepTuTe mMpou3BOJILHBIN TpeyroiabHUK. IlocTpoiiTe oany
N3 GHCCEKTPHC 3TOTO TPeyroJbHHUKA.

77.2. 1) B Ttpeyronsemkax ABC u A;B,C, AB =243, AC=
=BC=2, LA =/A,=£B,, CP — 6HucceKTpHCca TPEyroJbHHU-
xa ABC, ZC,MB, = ZC,HM = 90°, CP = C,H (puc. 206).
a) Jlokakure, uTo TpeyronbHHKN ABC u A,B,C, nono6usl,
a tpeyroabHuku CPB u MC,H paBHBEL.

6) Haiigure miroimnaas TpeyroasHuka ABC.

B) Haiignre yram tpeyronbHuka C,MH.

2) HauepTuTe Npou3BOJIbHBIH TpeyroJbHHUK. [locTpoiiTe oxHy
M3 MEeJHaH 3TOr0 TPeyroJbHHKA.

77.3. 1) B Tpeyronsuukax ABC u A;B,C;, LA =/ZA,=45°
£ZC=£C,=105° A,C, =2, AC=4, MH — cpenusas JMHUA
TpeyroabanKa ABC (puc. 207).

a) Joxkakure, uro TpeyroabHMKH ABC u A,;B,C, monobuml,
a tpeyroapEuku A,B,C; n MBH paBHBI.
6) CpaBaute orpe3knm BH u A,B;.
B) Haiigute orpesok BC.
r) BriuncauTe ¢ momMowbl0c MHUKPOKAaJNBKYJATOpa ILIOIIanLb
TpeyroabHuka ABC.
2) HauepTuTe NpoM3BOJbHBIN TpeyroJbHukK. IlocTpoiiTe oguy
M3 BBICOT 3TOr0 TPEYroJIbHHUKA.
C
O~
A B A p B
C, ¢,
H
A, H B, A, M B,
Puc. 205 Puc. 206
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AvM
B
B M H
H
c, A c D
Puc. 207 Puc. 208

1) Ha pucyske 208 OB=OH =HD =32, OC=0M =
=AM =1, £LBOC = 135°.

a) Jokaxkurte, uro TpeyroabHuku BOC u MOH paBHBI,
a tpeyroabHuku OCB u OAD nonoGHbI.

6) Haiigure nuomaas tpeyroabHuka AOD.

B) Haiiaure orpesox MH.

r) BheIYyucINTe ¢ IIOMOIILI MHUKDPOKanbKyJdaTopa yroa CBO.
2) HauepTuTe NMpOM3BOJLHBIN TpeyroabHUK. IlocTpoiite oguy
U3 CPeJHUX JIMHHUM 3TOTO TPEyroJbHUKA.

1) Orpesku AB u CD mnepecekaiorcss B touxke O TakK, 4TO
BO=0C=a, AO=0D =b.

a) Hoxaxxurte, uro yrast ABD u ACD paBHEHI.

6) Haiimure oTHolleHMe IUIOIMIAMeil TpeyrolbHUKoB ABD wu
CBD.

B) HMokaskure, uTo Touka O — cepenuHa orpeska MH, ecau
OM u OH — Guccexktpuchl TpeyroabHuKoB AOC u BOD co-
OTBETCTBEHHO.

r) Haiigure pamgmyc OKDPYIKHOCTH, BIHCAHHOH B TpPEYyrojb-
HUK AOD, W paauyC OKPY>XHOCTH, OIIMCAHHOM OKOJIO Tpe-
yroasHuka BOC, ecau yroan AOC paBeH O.

2) Haueprure npousBoJbHbIH TpeyroabHuk ABC. Ilocrpoiite
TPeyTroJbHUK, TOA06HBIH TpeyroabHuKy ABC, Tak, 4TOGLI ero
IepuMeTD COCTaBAAJ % nepuMeTpa TpeyroabHuka ABC.

1) Orpeskn KP u M H umerotT paBHble AJHHBI H II€PECEKAIOT-
ca B Touke O Tak, uto npamble KH u MP napajjejbHBbI,
OH =a, OM =b.

a) Moxkaxxkute, uro OK =a, OP = b.

6) HaiiauTe oTHOIleHWe IepHUMETPOB TPEyroabHUKOB OKM
u OHP.

B) HMokakute, uro ToukKa O NpHUHAAJIEXKUT OTpe3Ky AB, ecau
TOUYKU A u B upunanjexxat orpesakaM KH u MP cooTBeTCT-
BeHHO, npuueM AH : KH =MB : MP.

r) Haiigure paguyc OKpPY>KHOCTU, BIIMCAHHOW B TPEyroJb-
HUK KOH, u paauyc OKPY>XHOCTH, OIHCAHHOH OKOJIO Tpe-
yroabauka MOP, ecaun yron KHQ paseH Q.



78.1.

78.2.

78.3.

78.4.

78.5.

78.6.

2) HauepTuTe Npou3BOJILHEIM TpeyroasHuk MPH. IlocTpoii-

Te TPEeyroJbHUK, NoA00OHEII TpeyroabHuky M PH, Tak, 4TOGH!

€ro IJIoIaAb COCTaBJIAJA % naomagu TpeyroJbHuka MPH.

§ 78. YETbIPEXYIOJibHUKH

Yepes cepeauny auaroHaaiu AC npamoyroiabHuxka ABCD
poBeJieHa IpsaMasi, nepeceKamas cropoubl BC u AD B TO4Y-
KaXx P u K COOTBETCTBEHHO.

a) HokaskuTe, 4TO uyeThipeXyroJbHUK APCK — mapannieino-
rpaMm.

6) Haiigure mnimomans dYersipexyroabHuka APCK, ecan
AC=13cm, KD=8cMm, AK =4 cm.

Yepes cepenuny auarosanu BD xkBagpata ABCD nposeneHa
npsaMasi, nepecexariias cTropoibl AB u CD B Toukax P u K
COOTBETCTBEHHO.

a) JlokaskuTe, 4YTO 4YeTbIpexyrojbHUK BKDP — napaiajieso-
rpaMm.

6) Haiigure mJomaAb dYeThipexyroabHnuka BKDP, ecan
AP =2cm, KD =6 cm.

Yepes cepexuny auaroHaau BD mnapannenorpamma ABCD
TMEepIEeHAUKYJAPHO el IpoBefeHa NpAMas, IepeceKalolas
ctoposbl BC u AD B Toukax M u T cOOTBETCTBEHHO.

a) JTokaskuTte, YTO 4YeThIpexXyroadbHUK BM DT — pom6.

6) Haligure paguyc Kpyra, BIHUCAHHOTO B 4YeTHIPEXYIOJb-
HUK BMDT, eciu BD =8 cm, TM =6 cm.

Yepes cepepuny nuaroHanu AC rtpaneuunun ABCD nepneHzu-
KYJISIDHO 3TO# JHaroHaJiu nNpoBefeHa NpsAMas, epeceKaiomnasa
ocHOBaHUA AD u BC B Toukax M u T COOTBETCTBEHHO.

a) HoxaskuTe, 4YTO YeThIpexyroabHUK ATCM — pom6.

0) Haiinute pagmyc OKpY"XKHOCTH, BIHCAHHOH B 4YeTbIpex-
yroabHuKk ATCM, eciu AT =10 cm, AC =16 cm.

Yepes ToOuKy IlepeceueHus: auaroHaneii kBagpata ABCD npo-
BelleHbl JBe B3aMMHO NepIeHAUKYJApHble IIpAMbIe, Iepece-
Kawimue cropousl AB, BC, CD u AD B toukax P, K, H, T
COOTBETCTBEHHO.

a) MoxkaxuTte, uTO UeThbipexyrodbHuk PKHT sBasieTcss KBaj-
partom.

0) Haiigute maomags derbipexyrojlbHuxka PKHT, ecan
BC =a, Z/TKC = o.

Hax pom6 ABCD c ocTpsiM yrjoMm A, paBHBIM 0. Yepes Tou-
ky O mepeceyeHHsa guaroHajgeid sToro pomba IMPOBEIEHHI IBE
[IpsMble, Ilepecekalomiue cropodsl AB, BC, CD u AD B Tou-
kax M, H, K, P coorBercrBeHHo. ZPOK = o, ZAPO = 90°.
a) Hoxaxxure, 4To YeThlpexyrodsHUK MHKP siBasercsa nps-
MOYTOJIBHUKOM.

6) Haiizutre miomanb ueThipexyroibHuka MHKP, ecan
KP =a.
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§ 79. OKPYXXHOCTb

1) OctpoyroasHsIil TpeyroabHuK ABC BOHUCAH B OKPYKHOCTD
TakK, YTO IpagycHble Mephl AYyT AB u BC paBHEBI COOTBETCTBEH-
HO 100° m 120°. Haiigute yron ACB.

2) B TpeyronbHuK ABC BIHCAHA OKPYKHOCTh, Kacalomasacsa
cropoHbl BC B Touke K. C momMompbio MHKPOKAJBKYJIATOPA
Haligure yrasl ACB u ABC, eciu CK =8 cm, KB =6 cm,
a paguyc OKDYKHOCTH paBeH 2 CM.

1) OkpyskHOCTH OmmMcCaHa OKOJIO TpeyroabHuka ABC. VYroxa
BAC pasen 50°, yron ACB pasen 60°. HaitguTe MeHbINYIO U3
ayr AC.

2) TpeyroabHnk ABC omnucad OKOJO OKDYYKHOCTH PajgHyCOM
12 cm. C moMomb}0 MHKPOKAJNBKYJSATOPA HAHUAWTE CTOPO-
Hy AB, ecin LZCAB = 52°, ZCBA = 76°.

1) Tpeyroabruxk c¢ yraamm 30°, 60°, 90° ommcaH OKOJIO
OoKpyxxHocTu. Haiiaute rpagycHble Mepsl AYyr, Ha KOTOpPHIE
OKPYXXHOCTb pasiesnjach TOYKaMHM KaCaHUsd.

2) OKoJ0 OCTpOYyroanrHOro TpeyroJdbHuka ABC onucaHa
OKpY2KHOCTh paguycoM 12 cm. C nmoMoInb0 MHKPOKAJBKYJIA-
TOpa BhIuKucauTe yroa BAC, ecaiu AC = 16 cm, AB = 22 cM.
1) OKpyY’XHOCTH BNIHCAHA B TPEeYyroJbHUK. TOUKHM KacaHUA Je-
JIAT OKPY2KHOCTH HA AYI'H ¢ rpagycHhIMu Mepamm 135°, 135°
u 90°, HajiguTe yriel TpeyroJbHHUKA.

2) TynoyroanHblit TpeyronlbHUK ABC BIHCaH B OKDPYXXHOCTb
paauycom 16 cm. C nmomMompi0 MUKDOKAJLKYJIATOPA BBIYKC-
auTte yron BAC, ecau pacCTOAHUA OT LEHTPA OKPYXKHOCTH J0
cTopoH AB u AC paBHBI COOTBETCTBEHHO 3 U 5 CM.

1) Tpeyronpauk c¢ yraamm 50°, 60°, 70° ommcam OKOJIO
oKpyxHocTH. Haliaure OoTHOmEHHe AJHH AYr, Ha KOTODbIe
OKDYJKHOCTDb pasieinjach TOYKaAMHM KacaHUs.

2) Oxosno tpeyroabuuka ABC onucaHa OKPYXXHOCTb Dajuy-
com 15 cMm, ZB = 25°, C noMonipl0 MUKPOKAJBKYJIATOPA BHI-
ypcaute yrabl BAC n BCA, ecau BC = 20 cm.

1) Kpyr Bnucad B TpeyroJbHHK. Paguychl, IPOBEJEHHBIE B TOU-
KM KacaHHMs, pasfe/IMIM ILJIOIaAh Kpyra Ha 4YacTH, KOTOphIE
oTHocATcAd Kak 13 : 12 : 11. HaliguTe yriabl TpeyroJbHHKA.
2) TpeyronbHuK ABC BIOHCAH B OKPYYXHOCTH pajgHyCcOM
12 c¢cm. C DOMOIBI0 MHKDPOKAJAbKYJIATOPA BEIUNUCIHUTE YIJIbl A
1 B TpeyroabHuka, ecau £C = 16°, AC =15 cm.

§ 80. METOA, KOOPAWHAT. BEKTOPbI

Hausr Touku A (-3; 3), B (6; 6), C (3; —3). Orpesok BD
ABJAeTca O6HCceKTpHCOH TpeyroarHuka ABC.
1) Hoxaxure, uTo TpeyroabHuKk ABC paBHOOEeIpEHHHIH.

2) BripasnTe BeKTOp @ yepe3 BekTOpsl BA u BC.
3) 3anuiuuTe ypaBHEHHE OKDYKHOCTH c¢ aumametrpom AC.
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4) C noMoLIbI0 MUKPOKAJBKYJIATOPA BBIUUCIHUTE YIOJ MEXKAY
menuanoii AE u ocHoBanuem AC.
Ouaronanun kKsagpata ABCD mnepecekaiorca B Touke O,
OKDY’KHOCTb, BOMCAHHAs B KBaJApaT, KacaeTca npsmoi AB
B Touke E. KoopauraTtsl Touek O, A 1 B COOTBETCTBEHHO DaB-
HH (7; 5), (2; 8), (10; 10).
1) Haiiaure KoopAuMHATHI TOUuku E.
2) 3anuiuTe ypaBHEHHE OKDYKHOCTH, OIMCAHHOH OKOJIO
KBajpara.

P—— —> —>
3) Bripasute BekTop OFE uepe3 BekTopel OC u OD.
4) C noMoubio MHKPOKAJIBKYJAATOpa Halaute yron ECA.
KoopauHaTel BeplIMH TpeyroibHuka ABC: A (-6; 10),
B (8; 8), C (2; 2). Touka O — IIeHTD OKPY>XHOCTH, OIIHCAH-
HO#t OoKoJIO TpeyroabHuka ABC.
1) BreisicuuTte Buj Tpeyroapuuxka ABC.

— — —

2) Bripasure BekTop CO uepe3 BekTopel CA u CB.

3) 3anumuTe ypaBHeHHE OKDPYKHOCTH, OIIMCAHHOH OKOJIO
TpeyroabHuKa ABC.

4) C noMoInbi0 MUKPOKAJIBKYJAATOpPa BhluucauTte yroa OCA.
B uernipexyronbauke ABCD 3azaHbl KOODAUHATHI TPEX Bep-
muH: A (-2; 2), B (0; 6), C (4; 4). IIpoTUBOIIOJIOKHEIE CTOPO-
Hbl YETHIPEXYTOJbHUKA MONAPHO IapajijleibHbI, 8 JUaroHaJau
nepecekamoTcsa B Touke O.

1) BrisicHuTe BHJ 4YE€THIPEXYTOJbHUKA.

2) BeIpasure BeKTOp O_C> yepe3 BEKTODHI AB u AD.

3) 3anumuTe ypaBHEHHE OKDYKHOCTH, BIMCAHHOH B YeTHI-
PEXYroJIbHUK.

4) BBIYHCIHUTE YroJ, KOTOPBLIN COCTABJIAET MPAMAA, MPOXOA-
uiasi yepes cepeguHy cropoHbl AB u Ttouky C c npsamoit BC.
Tpeyroavauk ABC 3amaH koopauHatamMu BepmuH A (—4; 0),
B (4; 0), C (0; 2). Touka O — 1eHTP OKPYYKHOCTH, OMHUCAH-
HOH OKOJIO 9TOro TPEeyroJIbHHKA.

1) Haitigure gauny meauansl AK TpeyronabEuxa ABC.

2) 3anuiiuTe ypaBHEHHE OKPY’KHOCTH, OIMCAHHOH OKOJIO
TpeyrojbHuka ABC.

3) BrIpasuTe BeKTOp oC yepe3 BeKTOpsl OA u OB.

4) C noMomibo MUKPOKAJBKYJIATOPA BHIYUCINTE YIOJ MEXKAY
npameiMu AO u BC.

Tpeyronsank ABC 3agaH KoOOpAMHATAMH CBOUX BepIINH
A (0; 12), B (9; 0), C (0; —-12). Touka O — UEeHTP OKPYKHO-
CTH, BIIMCAHHON B TPEYroOJIbHUK.

1) Haitaure piauny meauansl CM TpeyrojbHUKA.

2) 3anuiuinuTe ypaBHEHHe OKPYYKHOCTH, BIHCAHHOM B Tpe-
yroasHuK ABC.

3) BrIpasure BeKTOp OB yepe3 BEeKTOPbI OC u OA.
4) C noMoOUIbI0 MUKDPOKAJLKYJATOPA BBIUHUCIHUTE YIOJ MEXIY
npameiMu OC u OA.
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BBEAEHWE B CTEPEOMETPUIO
§ 81. AKCMOMbl CTEPEOMETPMU U CNEACTBUA U3 HUX

1) IToxp3ysace uzobpaskeHneM Ha pucyHke 209, HazoBuUTe:
a) TOUYKYy mepeceuenusa npsamoit AD c¢ mnockocreio DD,Cy;
6) nuHWUIO NMepecedeHHudA IIocKocreit ADD, u D,CD.

B kaxoit us nnockocreit ADD,, A,B,B, BB,C,, BCD =e Je-
KUT TOYKa A?

2) Tpu npsimble, mpoxonsdAiliue uepe3d TOYKY D, Iepecexkaror
4YeTBEPTYIO IPSAMYIO COOTBETCTBEHHO B Toukax A, B, C. [Joka-
KUTe, uTto TouKku A, B, C, D jexxaT B OJHOH IJOCKOCTH.
1) Iloassysachy msobpakeHueM Ha pucyuke 210, HaszoBure:
a) TOYKy mnepeceueHusa npamo# BD ¢ minockocteio ABC;

0) JUHUIO NepecedyeHUsa njockocreit ABD u CDB.

B kakoii us maockocreit ABD, BDC, ABC, ADC He JIeXuUT
Touka C?

2) IIpambie AB u AC mnepeceKamwTcsd ¢ HEKOTOPOH mnpAMOi
B Toukax M u H cooTBeTcTBeHHO. [loKaXuTe, 4TO TOYKU M,
H, C, B nexar B OfHOU IJIOCKOCTH.

1) ITonb3yscer u3obpakeHueM Ha pucyHke 211, HazoBure:
a) TOYKy IepecedyeHHsA npamoit MC c ninockocteio B;BC;;
6) nuHMIO NepeceueHus mjaockocteit MC,C u BCB,.

B xaxwux u3 nnockocreit ADD,, ABB,, ABD, MD,C, nexur
npamas MD,?

2) HJaHbl npAMas U TOUKa, He JiexKalllasd Ha 3Toi nmpamMoii. [o-
Ka’KUTe, 4TO BCe IPAMEIE, IPOXOASAIHE Yepe3 JaHHYIO TOUKY
U IlepeceKarolye AaHHYIO IPAMYIO, JeXXaT B OJHOH IIJIOCKOCTH.
1) Ilo usobpakeHuo Ha pucyHke 212 mHasoBuUTe:

a) Touky nepecedyeHusi npsamoit M D u naockoctu ABC;

06) JuHHIO nepecedeHUud maockocteii MBC u EBC.

B xaxkux ua maockocreit ABD, EDC, MBE, ABC He JIeXuTt
npamaa MB?

2) Haubl gBe mpsMble, nepecekarwiuecsa B Touke A. J[oka-
JKKTe, UTO BCe MPAMbBIE, llepeceKalole JaHHbIe IIPSIMble U He
NpOoXOoAdAlle Yeped TOUKY A, JIeKaT B OJHOU IJOCKOCTH.
1) IlepeuepTuTe pucyHOK 213 B TeTpaAb M IIOCTPOIiTE:

a) TOUKY mepeceueHusa npsamoit MH c miockocTtbio ABC;
0) JuHHIO nepeceueHus njockocreit MHC u ADC.
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2) Ha Tpex mpAMBIX, JeXKAIUX B MJOCKOCTHA (O, B3ATHI COOT-
BETCTBEHHO TpU Touku A, B, C, mpuHajajexallie IIJIOCKO-
cru PB. Jdokaskure, uro Touka C JeXHUT Ha npsmoit AB.

1) IlepeuepTuTe pucyHOoK 214 B TeTpaAb U IIOCTpOIiTe:

a) Toury nepeceueHus npsamoirt MH c niockoctbio ABC;
0) JsmHHIO NepeceyeHus mjockocreit MHB u ABC.

2) Ilnockoctu o u f3 mepecekarTcs mo npsimoit b. Ilpsmas a
JIeXKUT B IIJIOCKOCTHA (L M IlepeceKaeT IJIOCKOCTh 3 B Touxke M.
Jokakute, 4To Touka M JIeKUT HaA NpAMO b.

Touka O — IEHTP OKPY>KHOCTH, OIIMCAHHOH OKOJIO TPEyroJib-
Huka ABC. IIpunaaiexut jgu Touka C MJIOCKOCTH, B KOTOPOi
Jexxat Touku A, B u O?

Touka O — IEHTDP OKPYKHOCTH, OIHNCAHHON OKOJIO YeThIpeX-
yronpHUKa ABCD. Touku A, O u C npuHaAJIEXKAT NJIOCKO-
ctu o. IIppHagmexXuT v 3TOM MJIOCKOCTH BepiuumHa D?

NAPANNENBHOCTb MPAMbIX U NNOCKOCTEH

§ 82. TEOPEMA O ABYX NPAMbIX, NAPAANEJIbHbIX TPETbEW.

82.1.

82.2.

NPU3HAK CKPEWMWBAIOWMUXCA MPAMbIX

1) Ha pucyske 215 touku M, H, K, P — cepeAHHEI COOT-
BeTCTBEeHHO 0Tpe3koB AD u DC, BC, AB. Haiinure nepumerp
yeTrbipexyroibauka MHKP, ecitu MP =8 cm, AC = 32 cm.
2) Touxa M He JIE)KUT B IJIOCKOCTHU TpeyroabHuka ABC. Ka-
KOBO B3aMMHO€ pacmoJioxkeHHe npaMbix MA u BC? Orser
obocHyiiTe.

1) Ha pucynke 216 Touxka A — ce-
peauHa otpeska MP, BC | PH,
AD || PH, AB || CD. Haitgure PH,
ecau AB =4 gM, a mepuMeTp YeThbl-
pexyroabHuka ABCD paBeH 28 nm.
2) Tourka M He HpPUHAJJIENKUT ILIOC-
KOCTH dYeThIpexyroibHuKa ABCD.
KakoBO B3aUMHOe pACIIOJIOMKEHIe
npameix MD u BC? Otser o6oc-
HY#HTE. Puc. 215
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Puc. 216 Puc. 217 Puc. 218

1) Ha pucyuke 217 Ttouku M, H u P — cepeauHBI COOT-
BeTCTBEHHO oTpe3koB AD, DC, AB, PK || MH. Haiigute
nepumMeTp uerbipexyroibiuka MHPK, ecau AC =8 cm,
BD =10 cm.

2) Touka M He JeKHT B ILJIOCKOCTH TpeyrojbHuKa ABC,
K — cepeguBa orpeaxka M B. KakoBo B3aMMHOEe DacIIOJIOXKe-
Hue npaAmMbix M A u CK? OtBer obocHyiiTe.

1) Ha pucysake 218 Touka A — cepeauHa ortpe3ka PK,
AB||CD, BC| AD, BC| PM, CD)| HK. Haitgure PM
u HK, ecim CD =16 am, BC = 8 am.

2) Touka M He JeXHUT B ILJIOCKOCTH YeTHIPEeXYTroJbHHKA
ABCD, K — cepenuna orpe3ka M A. KakoBo B3auMHoe pac-
noyioskedre npaMeix DK u MB? Otser obGocHyiiTe.

1) IIpamada b JeXKUT B IJIOCKOCTH O M HapaUleJibHA INpA-
MO# a, He JieXKallei B 3To#l nmyiockocTu. Yepes Touky M mioc-
KocTH O (M ¢ b) npoBeaeHa mpsaMas ¢, nmapajjejibHas NpA-
Moii a. Jloka)kuTe, UTO MpPAMAsS C JIEKHUT B IJIOCKOCTH .
2) Ha pucynke 219 npsmas M B nepecekaer niaockocts ABC.
Kakoso BzammHoe pacnosioxeHue npameix OK u PH? Otser
obocHyiiTe.

1) Ilpamaa a, napajijejbHas IpAMoi b, mepecekaeT ILIOC-
kKocTh o. IIpaMas ¢ napajutesnsHa npsamoi b. Mosker gum npsa-
Mas ¢ JIe)KaTh B ILJIOCKOCTH O?

2) Ha pucynke 220 npsMas H A nepecekaeTr mjockocts ABC.
KakoBo B3amMHoOe pacnojio:kenue npameix OH u PK? Oreer
obocHyiiTe.
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JaHul ueTslpe Touku A, B, C, D, He nexalliye B OXHOM IIJIOCKO-
ctu. JIoKaKuTe, 4yTOo MpAMEIe, COEAUHSAIONNE CepeAUHBI OTpes-
koB AB u CD, AC u BD, AD u BC, nepecekaiTcs B OZHOH
TOUYKe.

Jausl dyersipe Touku A, B, C u D, KOTOpHIe He JIeKAT B OJ-
HO#M naockocTH. JJokakuTe, 4TO Ji00ble ABe U3 TpeX NPAMBIX,
COeIMHAIONNX cepeauHul oTpe3dkoB AB u CD, AC u BD, AD
u BC, nexaT B OaHOI IIJIOCKOCTH.

§ 83. NAPAJUIENbHOCTb NMPSIMOW U NMNOCKOCTH

1) Ha pucynke 221 niockocTsb, mapajjejpHas cropoHe AB
TpeyroabHuka ABC, mepecexkaerT ero CTOPOHHI B Toukax M
u K. Haiinure AB, ecnu M — cepepmna cTopoHbl AC u
MK = 10.

2) Hexkoropas ILIOCKOCTh O IepecekaeT OOKOBble CTOPOHBI
AB u CD tpanenuu ABCD B Toukax M u X cOOTBETCTBEHHO.
Hoxaxure, uto AD || o, eciu M u K — cepefuHBE OOKOBBIX
CTOPOH Tpamenuu.

1) Ha pucynke 222 mI0CKOCTb, ImapajjejbHAA OCHOBaAHUAM
Tpamnemnuu, nepecexkaer cTopoHsl AB u CD B Toukax M u K
cooTBeTcTBeHHO, AD = 10, BC = 6. Haiigure MK, eciu M —
cepeguHa oTpe3xka AB.

2) IlnockocThs O mepecekaeT cTOpoHsl BA u BC TpeyrojabHH-
Ka ABC B toukax H u K coorBercTBeHHO. J[lOKa)xute, 4TO
AC || o, eciu H u K — cepeagusnl ctopoH AB u BC.

1) Tpeyroapuuku ABC u DBC He nexaT B OZHON IJIOCKOCTH
M HMeIOT 00IIyI0 CTOPOHY, TOUKHM M, H u K — cepeAUHEI CO-
oTBeTCTBEeHHO cTopoH BD, CD, AC. OTpe3ok AB mnepecekaer
miaockocTs MKH B touxke P. Haiinure PK, eciu BC = 8.
2) KakuM MokeT OBITh B3aMMHOE PACIIOJIOKeHHEe NPSIMEIX @
U b, ecan npsMas @ JeXKHUT B IJIOCKOCTH (, a mpaMas b ma-
pajiiesbHa 3TOH IJIOCKOCTH?

1) TpeyroavHuk APD u tpanenua ABCD wumeroT ob6riyio
ctopony AD um je)xaT B pa3HBIX IJIOCKOCTaX. deped oCHOBa-
Hue BC tpanenuu u cepeguHy orpeska PD — Touky K npo-
BeJleHa IIOCKOCTBH, KOTOpas IepecekaeT npaMmyio AP B Tou-
ke M. Haiinure MK, ecin AD = 10.

C

A B A D
Puc. 221 Puc. 222
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2) Kakum MoskeT OBITH B3aMMHOE PACIIOJOXKEHHEe IBYX IIps-
MBIX, ecJi ofe OHM IMapaJieJIbHLI OLHOM MJIOCKOCTH?

1) Tpeyroasanku ABC u DBC He jeaT B OJHOI IJIOCKOCTH U
uMeroT obuiyo cropony. Touku M, H u K — cepeiuHBI COOT-
BeTCTBeHHO oTpe3koB BD, CD, AC. IInockocte M KH nepece-
kKaeT oTpe3ok AB B Touke P. Jlokaxkurte, uto orpe3ku PH wu
MK mnepecekaioTCAd U B TOUKE [€pEeCEYEHUS AENATCS IIOMOJIAM.
2) Hzobpasute napannenorpamm ABCD u Toury P, He jexa-
IIYI0 B IIJIOCKOCTH 3TOro mapaJjienorpamma. OTMeTbTe TOUKH
E, K, M, H — cepegussl ctopod AB, BC, CD u AD cooTBeT-
ctBeHHO. IlocTpoiiTe nuHHIO mepeceueHus mniaockocreit PEH
u PKM.

1) Tpeyronbuuk APD u tpaneuusa ABCD uMewT o011y
cTOpoHY AD ¥ JjeXXaT B Pa3HBIX IJIOCKOCTAX. Uepe3d OCHO-
BaHUe BC rpameuuum u cepeaguHy orpeska PD — Toury K
IIpoBeAeHa IIJIOCKOCTb, KOTOpasi IiepeceKaeT IpsamMyoo AP
B Touke M, AD = 2BC. [lokaxure, 4to orpesku MC u BK
IepeceKaloTcs U B TOYKe IepeceyeHUs AeJIsITCA IIOIIoJaM.
2) Uszobpasute Tpameuuio ABCD u Touky K, He Jjexkainyio
B manockoctu ABC. Ormerbre Touku E u P — cepenuHBl n1Ha-
ronaneit AC u BD coorBeTcTBeHHO. [IocTpoiiTe JHUHHNIO mepe-
ceueHus miockocteit EPK u ADK.

§ 84. NAPANNENBHOCTb MNNOCKOCTEH

1) Hawo: £ZDAB = /ZDMP, /DMK = £ZDAC (puc. 223). Ho-
KaxXurte, uyTo miockoctu MPK u ABC napajjejbHBbI.

2) Cropona AC tpeyroabHuka ABC JIeKUT B IIJIOCKOCTHU (.
Yepes cepeauny BA — Touky M npoBeleHa MJIOCKOCTH f3, ma-
pajllesbHasA IIJOCKOCTH O U Iepecekaloinasd BC B Ttouke K.
Haiigurte MK, ecaiu AC = 10 cm.

1) Hano: ZDAB+ ZAEP =180°, «ZDAC + LAET =180°
(puc. 224). Hoxaxure, uto njockoctu ABC u EPT napain-
JIeJILHBI.

2) Cropona AB TtpeyronbHuka ABC jexur B mjIockocTd f3.
Yepes cepenuny orpeska AC — Touky P npoBeneHa ILIOC-
KOCTh (l, apajijeinbHas IJockocTu B u mepecekarimasa BC
B Touke E. Haliazutre AB, ecau PE =7 cMm.

D

A
B B

Puc. 223 Puc. 224
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1) TIpamele AA,, BB, u CC, nonapHo napaJijieJbHEI U He Je-
KaT B OAHOHN miockoctu, AB || A,B,, BC || B,C,. Horaxure,
ato AC || A,C,.

2) IlapannenpHble NJIOCKOCTH O W [ Ie€peceKalT CTOPOHBI
yrana ABC B Toukax A, C,, A,, C, coorsercTBenHo. Haiiaure
BC,, ecniu A|B: AjA,=1:3, BC, =12 cm.

1) Ilpameie AA,, BB,, CC, He JNeXaT B OAHOW IJIOCKOCTH
1 uMmeloT obuiyio Touky, AB || A;B;, BC || B,C,. Ookaxure,
uro AC || A,C,.

2) Touka K JNE€XHUT MeXAY NapaljeJbHBIMUA IIJIOCKOCTAMH O
u B. IIpamseie a u b, npoxoasuue yeped TouKy K, nmepecexkaooT
IJIOCKOCTEL 0 B TOYKax A, u B, a mJIOCKOCTh B B Toukax A, u
B, coorsercrBenHo. Haiinure KB, ecin A\ K : Aj/A,=1:3,
B,B, =15 cm. _

1) Yepes Touky K mpoBejeHBI Be NIPAMEBIe a U b, mepecekalo-
Ke ABe IapaJijejbHble IJOCKOCTH (L U PB: mepByI0 B TOYKAX
A, u A,, BTOPYIO B TouKax B, u B, coorBercrBernHo. Brrunc-
aure KA, u KB,, eciu A/A,: BB,=3:4, A B,=7cM,
KA,=12 cm.

2) BepHo JH yTBepiKJeHHe: eCJIH JB€ NPSAMbIE, Je)Kaljue B
OJHOU IIJIOCKOCTH, TapaJjiejbHbI JBYM IIPAMBIM APYTroii IJoc-
KOCTH, TO 9TH IIJIOCKOCTH MapasejbHBI?

1) Ha napanjenbHBIX IJIOCKOCTAX ¢ U [ BEIOPAHO 1O Iape TO-
yek A,, A, u B, B, cOOTBeTCTBEHHO TaK, UTO NpaMble A,B;
u A,B, nepecexkamorca B Touke S. Brruuciaure SA;, u SB,,
ectu AB, =6cm, SA,=2,5cm, SB,: SA, =3.

2) BepHO s yTBepiKIeHHE: €CJH ABe IIPsAMBbIe, JeKalue
B OJHOH ILIOCKOCTH, NapalIeJIbHBI APYTOil IJIOCKOCTH, TO 3TH
IJIOCKOCTH NapaJljiefIbHbI?

Tpu napasienbHble IJIOCKOCTH O, B, Y (mwiIocKocTs P sesxur
MeXJy O M Y) IepeceKaroT OJHY W3 ABYX MAHHBIX IIPAMBIX
B Toukax A,, B;, C;, a Apyrymo IpaMymo B ToukKax A,, B,, C,
cooTBeTCTBeHHO. Hokakute, uro A,B, : B;C, = A,B, : B,C,.
JiBe mapaJiieNbHBIE IJIOCKOCTH O ¥ [} IepecekalT OAHY U3
ABYX NaHHBIX NPAMEIX B Toukax A,, B, a Apyrymo npamy:mo
B Toukax A,, B, coorBercrBeHHo. Touka C, NpHHALJIEKUT
oTpesky A B,, a rTouka C, — orpesky A,B,, npuuem
AC, :CB,=A,C,: C,B,. Dokaxure, uro npamas C,C, na-
pajjeabHa MJIOCKOCTH O.

§ 85. TETPASAP U NAPANNENENUNEA.
3AA4YU HA NOCTPOEHWE CEYEHWA

1) B napannenenunene ABCDA,B,C,D, nocrpoiitTe ceuenune
IJIOCKOCTBIO, IIpoxoaAmieii uepes sepmunsl C u D, u Toury K
orpeska B,C;.

2) B rerpasape DABC mocTpoiiTe cedeHHue IIJIOCKOCThIO, IIPO-
xopAued yepes cepeauny pebpa DC, sepuminHy B M mapaJ-
JeJbHOH mpamoit AC.
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1) B napannenenunese ABCDA,B,C,D, nocrpoiiTe ceueHue
IUJIOCKOCTBIO, NpOXoAsAmield dYepe3 cepesuny pebpa A,D; u
BepmiuHbl D u C,.

2) B terpasape DABC noctpoiiTe ceyeHue MIOCKOCTHIO, IPO-
xoase yepes BepinHy A, Touky M pebpa DB, nmapaJieib-
Ho# mpsamoii BC.

1) B rerpasape DABC Touxku E, P, M npuHaaJieKaT COOTBET-
crBeHHO pebpam AD, DB, BC, npuuem npsameie EP u AB He
napaJuiesbHbl. IlocTpoiiTe cedeHne TeTpasjpa MJIOCKOcThi0 EPM.
2) B napannenenunese ABCDA,B,C,D, Touka E npunajie-
sxuT pedpy CD. ITocTpoiiTe ceueHue mapaJuejienuiega IJIoOC-
KOCTBIO, INPOXOJAIel dYepesd 3Ty TOUYKY U MNapaelbHOH
mrockoctu BC,D.

1) B rerpasape DABC Ttoukmu E, K, P mpuHapajexxar peob-
pam AB, DB u DC coorBercTtBenHo, npuuem PK 4 BC. Ilo-
CTPOMTE ceueHHe TeTpasipa IJIOCKocThio EKP.

2) B nmapannenenunexe ABCDA,B,C,D, touka H npuHanie-
skuT pedpy CD. IlocTpoiiTe ceueHue napaJuiesenunesa Ijoc-
KOCTBIO, MPOXOASAIIeH uYepe3 3Ty TOYKY U HapajIeIbHOH
IJIOCKOCTH cedyeHuss ACD,.

1) B nmapannenenunese ABCDA,B,C,D, toukun K, P u M
NPHUHAJJIEXKAT COOTBETCTBeHHO pe6pam AA,, A, B, u BC. Ilo-
CTpOiiTe ceuyeHMe Iapajuieienunena Iockocteio KPM.

2) B rerpasagpe DABC Touka E mnpuHanileXuT pebpy AC.
ITocTpoiiTe ceueHne TeTpasApa IJIOCKOCTHIO, IIPOXOAAINEH 4de-
pe3 Touky E u mapannenbHoit pebpam AD u BC. Onpepenure
BHUJ| CEUEHHUS.

1) B napannenenunene ABCDA,B,C,D, Touku P, H, K npu-
HaAJIeXXaT cooTBeTcTBeHHO pebpam B,C,, CC, nu AB, Ilo-
CTpOliTe CedyeHHe MMapajjesienunena Ijaockocthio PHK.

2) B Terpasgpe DABC Ttouka M npuHamieXut peépy DB.
ITocTpoiiTe ceuenre TeTpasjpa MJIOCKOCTHIO, IPOXOAAINEH de-
pe3 Touky M u nmapassenbHoit pe6bpam AD u BC. Onpegenure
BUJ, CEUEeHUd.

OtmeTtbTe TOuku M, K, P na pebpax A,B,, BC u DD, napan-
nenenunega ABCDA B,C,D,. IlocrpoiiTe ceuenue mnapaje-
Jenunena naockocteio MKP.

OrmetrsTe TOuku M, K, P, npunagnexamue rpanam ABB, A,
ABCD u A,B,C,D, napannenenunega ABCDA,B,C,D,. Ilo-
CTpoiiTe ceueHHe Iapajuiesenunena mockocreio MKP.

NEPMEHAUKYNAPHOCTb NPAMbIX WU MJIOCKOCTEN

§ 86. NPAMAA, NEPNEHAUKYNAPHAA NMNOCKOCTH.

MNAPANNENbHLIE NPAMbIE, MEPNEHAUKYNAPHDLIE NMNOCKOCTH

86.1.
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1) BH — menuana tpeyroasauka ABC. IIpamas MA nep-
MEeHAUKYJIApHA IJIOCKOCTH TpeyroidbHuka. Hailigure yron
Me:xay npambIiMu BH u MA.
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c D

Puc. 225 Puc. 226

2) Otpesok AB, paBHBII 5 ¢M, He ©MeeT OBIINX TOYEK C IJIOC-
KocThio 0. IIpamele AC u BD, nepneHANKYJISAPHBIE 9TOH IJIOC-
KOCTH, mepeceKaioT ee B Toukax C u D coorBercTBeHHO. Haii-
agure BD, eciu CD =3 ¢cm, AC =17 c¢cm, BD < AC.

1) CE — o6uccekrpuca Ttpeyroibauka ABC. Ilpamaa BD
HepHeHIUKYJIAPHA IIOCKOCTH TpeyroabHuka. Halaure yrona
mexxay npambeiMu CE u BD.

2) Otpesok MH He uMeeT o6IIMX TOUEK C IJIOCKOCTBIO. ITpsa-
mpile MP u HO, nepneHAuKyJIsipHbIe 9TOH INJOCKOCTH, Iepe-
cexaloT ee B Toukax P u O coorBercrBenHo, MP =12 nm,
PO =5 am, HO = 24 nm. Haiiante MH. ’

1) Cropona AB napanaenorpamMma ABCD nepneHIUKYyJIsApHa
maockoctu ¢ (puc. 225). Haitgute BD, ecaiun AC =10 cm.
2) Orpesoxk AB mepecexkaeT HEKOTOPYIO ILIOCKOCTh B Touke O.
IIpameie AD u BC, nepneHAUKYJISAPHEIE 3TOH NMJIOCKOCTH, Iie-
pecekaoT ee B Toukax D m C coorBeTcTBeHHO, AD = 6 cMm,
BC =2 cMm, OC = 1,5 cm. Haiigure AB.

1) Ouaronans BD mnapannenorpamMma ABCD nepneHJuKYy-
JfApHAa mIocKocTH o (puc. 226). Haligure nepumeTp napaiie-
JorpaMma, ecau AB =T cM.

2) Orpesox M H mnepeceKkaeT HEKOTOPYIO ILIOCKOCTE B Touke K.
Yepe3 KOHIIHI OTPE3Ka IIPOBeJeHEl npsamele HP u ME, nepneH-
AUKYJsIPHBIE IJIOCKOCTH U IlepeceKalomue ee B Toukax P u E.
Haiigure PE, ecitu HP =4 cm, HK =5 ¢cmM, ME =12 cm.

1) IIpamuie AB u CD nepneHAUKYJIAPHEI HEKOTOPOI IJIOCKO-
CTH U IIepeceKaloT ee B TouKax B u D coorsercTBeHHO. Haii-
aute AC, eciu AB=9, CD =15, BD = 8.

2) OgHa M3 ABYX CKPEIIUBAIOIIUXCA IPSIMBIX NEepIeHIUKY-
JSPHA IJOCKOCTH. ByeT JHM neprneHAUKYJIsIpHa 3TOH IJIOCKO-
CTH BTOpas npsaMmasna?

1) Yepes xouunsl orpe3ka MH mnpoBeJeHLI IpAMEIE, MEPHEH-
JAUKYJApHbBIE HEKOTOPOH IJIOCKOCTH U IIepeceKaiolue ee
B Toukax K um T coorBercTBeHHo. Hadigute MH, ecau
KT=5, MK=4, HT = 6.

2) OgHa M3 ABYX IepeceKalIUXCA IPAMBIX [epPIeHINKY-
JAPHA IJIOCKOCTH. ByzeT u nmepneHAuKyJsapHa 3TOil MJIOCKO-
cTH BTOpas npamasn? '
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Hana rtpanenus ABCD, He jesxaiias B ILIOCKOCTH O. OT-
pesku AA,, BB, CC,, DD, aBnAioTcA IepIeHAUKYIApaMH,
ONYIIEHHBIMH Ha 3Ty MJOCKOCTh, mnpudem AA, +CC, =
= BB, + DD,. Jokakure, 4TO OCHOBAHWUSA Tpalenuu Iapai-
JIeJIbHBI IIJIOCKOCTH (.

YeTeipeXyroabHUK ABCD He JeXHUT B IJIOCKOCTH O.. VI3 Bep-
IIUH 4YeThIPEeXYroJbHUKa Ha NJOCKOCTh O OIYIIEeHbI IIep-
neHauKyiaspel AA,, BB,, CC,, DD,, npuuem BB, =DD, n
AA, +CC,=2BB, + 2DD,. lokasxure, 4TO IJIOCKOCTb UEThI-
pexyroJibHMKa mnapaJjjejbHa IIJIOCKOCTH (.

MPU3HAK NEPNEHAUKYNAPHOCTA NPAMOX U NNOCKOCTH

B rerpasgpe DABC AD 1| AC, AD 1 AB, DC 1 CB.

a) Hoxkaxure, utro AD | BC.

6) Hokasxure, uTo npsamasa BC mepHeHIUKYJIAPHA IJIOCKO-
ctu ADC.

B) Haiigure womans tpeyroasauxka BCA, ecoiu BC =4, AC = 3.
Touka E He IPUHALJIEHKUT IJOCKOCTHA HpAMOyrojgbHuKka ABCD,
BE 1 AB, BE L BC.

a) Hoxkaxxkute, uro BE 1 CD.

6) Hoxaskure, uro npamasa CD mneprneHAUKYJIspPHaA IJIOCKO-
ctu BCE.

B) Haiigure miomans tpeyronbuuka ECD, eciu CD =6, CE = 8.
B Terpasape ABCD BD | BC, DC 1 AC, ZACB = 90°.

a) Hoxaxxute, utro AC 1 BD.

6) Haiigure miomanb Tpeyroasauxka ABD, eciu AD = 25 mwm,
AB = 24 mm.

Touka E He NIpHHALJIEXHUT ILJIOCKOCTH IPSAMOYrOJbHUKA
ABCD, BE 1| AB, EA 1L AD.

a) oxaxxurte, uto AD | BE.

6) Haiigure miuowaas Tpeyroiasuuka EBD, ecau BD = 7 cm,
ED = 25 cm.

1) B rerpasape ABCD yrawi DAC u DAB paBHbl, AB = AC.
Haiigure yron mexay npameimu AD u BC.

2) Yepes xatersl BD u BC UpAMOYTOJbHBIX TPEYrOJbLHH-
kKoB ABD u ABC mnposeieHa MJOCKOCTH (!, He cojepJikalas
ux obmuil Karer. Byger au AB 1 o?

1) B rerpasape ABCD ZADC=«ZBDC, ZABD = /ZDAB.
Haitnure yron mexay npaMbiMu AB u CD.

2) Yepes cropoubl AD u AP upsimoyroabHukoB ABCD u
APKB mposefeHa MJOCKOCTb (L, HE COAepKamiasg UX OOHIYIO
cropouy. Byaer siu AB 1 o?

Bce rpann napannenenunega ABCDA,B,C,D, — paBHEIE DOM-
OBI; yIJIbl MeKAy pebpaMu, UMeIIUMU O0IIVI0O TOUKY A, pas-
HBI. BelsicHUTE, TEpIeHANKYIApPHa Jiu npamad A,C npamoii B, D,.
B napannenenunene MPKHM,P,K H, Bce rpaEU — DOMOEI;
LM MH + ZM,MP = 180°. BriacuuTe, IepPIEeHAUKYJIIPHA
au npsamasa P, H npsamoit MK.
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§ 88. TEOPEMA O TPEX NEPNEHAWUKYNAPAX.
PACCTOAHUE OT TOYKHU A0 NNOCKOCTH

IIpamaa CD nepneHINKYJAPHA ILJIOCKOCTH OCTPOYTOJbHOI'O
Tpeyroibuuka ABC. CK — ero BroicoTa. JlokaxkuTe, 4TO NpA-
mble DK u AB B3auMHO IepueHAuMKYJIApHbI. Hailiaure pac-
CTOAHMEe OT TOUKU A no0 mnockocty DKC, eciu DA = J2 cM,
a Z/DAK = 45°,

Oduaronanu miaockoro uerbipexyroibHuxa ABCD nepeceka-
oreca B Touke O. N3 Touxku O mnpoBeleHBl IIEPIEHAUKYJIAD
OM x npamo#t AB u neprneHIuKyaAsap OK K MJIOCKOCTH 4YeThl-
pexyroabHuka. JfoKa>kuTe, UTO yroy Mexkay npameiMmu MK
u AB npsamoii. Haiigure paccTosinMe OoT TOYKU B 0 IJIOCKO-
ctu OKM, ecntu KM =+/3, zMKB = 30°.

B tpeyronbauke ABC yron C npamoii, a yron A paBeH 30°.
Yepes Tourky C mpoBemeHa npsmas CM, neplneHAUKYJsApHad
MJIOCKOCTH TpeyroabHuka, AC = 18 ecm, CM = 12 cm. Haitqu-
Te paccTosiHHe OT Touku M go npsamoii AB ¥ pacCTOAHHE OT
Touku B po niaockoctu ACM.

B ocHoBanum Terpasigpa MPHK nexur tpeyroasHnk MPH
¢ yraom H, paBabiM 90°. Ilpamas HK nepneHAWKYJspHa
IJIOCKOCTU OCHOBaHus., HailiguTe pacctosiuue or Touku K 1o
npsamoit MP u paccrosinue oT Toukn M pno mimockoctu PHK,
eciu KH =9 ¢cm, PH =24 cm, ZLMPH = 30°.

B tpeyroasauxke ABC AC = BC = 10 cm, £B = 30°. Ilpamasa
BD nepneHAUKYJAApPHA ILJIOCKOCTH TpeyroJbHukKa, BD = 5 cMm.
Haiigute paccroauue or Touku D no npamoii AC u paccros-
HHe OT TOYKH B go naockoctu ADC.

B pom6e ABCD yron A paBeu 60°, cropoHa pom6a paBHa
4 cm. Ilpamas AE nepneHAnKyJasdpHA ILJIOCKOCTH pomba. Pac-
cTosiHue OT TOuKM E po mpsawmoit DC pasHo 4. Haligure pac-
cTosiHME OT TOYKH E A0 miockocTtu pomba ¥ OT TOUKH A [0
nynockoctu EDC.

1) Yepes BepuimHy A TpeyroabHuka ABC mpoBefeHa ILIOC-
KOCTb O, napanneinbHas npamoit BC. Orpesku BB, u CC, —
nepIeHJUKyIAPEB], IIPOBeJeHHbIe K IIOCKOCTH ¢, AB, =13 cmM,
AC, =15 cm, B,C, = 14 cMm, paccToaHue oT npamoit BC mo moc-
KocTH O paBHO 5 cMm. Halizmre miomaas TpeyroabHuka ABC.
2) HaH®bl jnBe mapaJjijiejbHble IJIOCKOCTH M MHOJKECTBO Tpe-
YTOJBHUKOB, TAKUX, UYTO B Ka’XJOM TPEYyrojbHUKe ABe Bep-
IIVHBl NDPHHALJIEKAT IEepPBOM M3 IBYX NAHHBIX IJIOCKOCTEH,
a TpeTbs BepminHa — BTopoii. Kakyio ¢purypy obpasyer MHO-
JKECTBO BCEX TOUEK IepeceuyeHMsl MeAUaH TPEYyrOJbHUKOB?
1) Yepes BepminHy M TpeyronbHuxka MHP npoBeneHa ILIOC-
xKocTh B, mapamnensHaa npamoit HP. Orpesku HH, u PP,
ABJAIOTCA NMEePIeHANKYAAPaMHU K IIockoctH B, HM = 17 cm,
PM =10 cm, HP = 9 cm. Haiigure nomans AH,M,P,, ecin

paccrosiHue ot npsmoit HP go mnockoctu [ paBHOo 15 cm.
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2) JlaHm ngBe mapaJjjejbHble IJOCKOCTH O ¥ 3 M MHOXMecCT-
BO TPEYroJIbHUKOB, TAKHX, YTO OJHA CTOPOHa KayJIOro Tpe-
YroJbHHKA JIEKUT B IIJIOCKOCTH O, a cepefjuHa ApYyroit —
B njockoctH B. Kakyio durypy o6pasyeT MHOECTBO BePLIHH
3THX TPEYTrOJIbHUKOB, He HPHHALJIEKAINX IJOCKOCTH O.?

§ 89. YTOA MEXAY NMPAMOW U NAOCKOCTbHIO.
ABYFPAHHbIA Yron

Orpe3ok AM sABisAeTCA NEPHNEHAUKYIAPOM K NJIOCKOCTH IIPs-
moyrosibHUKa ABCD. Yroa mexay npsmoit MC u 3Toil nioc-
KocThio paBen 30°, AD = \/—2—, CD = 2.

a) Haiinure AM.

6) Haitgure asyrpanHmiit yron MCDA.

B Tpeyroaruuke ABC yron B mnpamoii, BC = 2. IIpoeknueit
9TOr0 TPEeYrojbHHUKA Ha HEKOTOPYIO IJIOCKOCThH SIBJSIETCS Tpe-
yroasauk BCD, AD =+/2, gyrpaunstii yron ABCD pasen 45°.
a) Haiigure AB.

6) Haitgure yron mexay npamoit AC m miaockoctsio BCD.
B pom6e ABCD AB=10c¢Mm, ZBAD = 45°, BE — mnepueH-
AUKYIAP K miockoctn ABC. [IsyrpaHHbii yron EADB pa-
BeH 60°.

a) Haiiaure paccrosnue or Touku E g0 miockoctu ABC.
6) C momMoubi0 MEKPOKAJBKYJIATOPA BBIYUCIUTE YTrOJI MEXAY
npsaMoii AE ¥ mJIOCKOCThIO poMmba.

B napannenorpamme ABCD AB=20cMm, ZBAD =45°,
BM — nepneHAUKYJAAD K IJIOCKOCTH ABC. Yron mexay nps-
Mot MA u niaockocthio ABC pasen 60°.

a) Haiigure pacctosume ot Touku M go miaockoctu ABC.
6) C moMombl0 MHUKPOKAJbKYJATODA BBIYMUCJIUTE ABYrpaH-
HbIl yron MADB.

B paBHoGeapennom Ttpeyrogsiuke ABC AC=CB-=q,
ZBAC = 30°, orpe3ok CM -— neprneHAHKYJIApP K IIOCKOCTH
ABC, CM =a+/2. Haiigure TanreHc gpyrpassoro yria MABC
U yroa Mexay npamoilt AM u niaockocTbio MBC.

B paBuoGenpennom Ttpeyroasuuke HEP /ZEHP = /HPE =

= 30°, BmIcoTa TpeyroJbHukKa KM paBHa Q%/E Ipamas KE

nepneHANKyJaAapHa miaockoctu HEP, HK = b. Haliaute TaH-
redc asyrpanHoro yraa KHPE u yron mexnay npamoi HK
u maockoctbio KEP,

§ 90. NPAMOYrONbHbIN NAPANNENENUNEA.
NEPNEHAUKYNAPHOCTb NNOCKOCTEH

B npamoyronsHoM mnapasutenenunene ABCDA,B,C\ D,
AD=2, AB, =3, CC;=5.

a) Haiigure AC,.

6) Hokaskurte, uto miaockoctu AA,C, u ABC B3auMHO Ilep-
NeHAUKYIAPHBI.
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B npsmoyroasHom mapairenenunese ABCDA,B,C,D,
AB=5,DD, =2, B,C;=1.

a) Hatizure B,D.

6) HoxakxuTte, uro miockoctu A;B,C, u BD,D B3auUMHO nep-
NeHIUKYJIAPHBI.

B npsamoyronbHoM napannenenunegxe ABCDA,B,C,D, ocHo-

Banue ABCD — kBagpar, AD =2, AC, = 2.6.

a) Haitizurte CC,.

6) Hoxakute, uro miaockoctu ACC, u BB;D; B3auMHO
[epIeHAUKYJIAPHbI.

B npamoyronbHoM napasnenenunege ABCDA,B,C,D, 6oko-
Bas rpabs DD,C,C — xBagpar, DC =3, BD, = J22.

a) Haiigure BC.

6) Ioxakure, uro mrockoctu BCD, u DC;B, B3aumMHO mep-
NMeHAUKYJIAPHBI.

B mpamoyronbuom napaniaenenunene ABCDA,B,C\D; ocho-
Bauue ABCD — xBagpar. Touka K genut orpe3ok AC B oT-
HourteHMH 1 : 3, cuMTas OT BepIIMHBI A.

a) ITocrpoiiTe ceueHue napajiesenuiesa IJIOCKOCTBIO, COAEPIKa-
mieit Touky K u nepneHaukynsapHoO# mwrockoctsiMm ABC u AA,C.
6) Hafigure miomajb moJydeHHOTO cedyeHud, ecnu AC, = 4«/6,
BC = 4.

B npamoyronsrom napasenenuneie ABCDA,B,C,D, 6oko-
Baa rpaib DD,C,C — kBazapar. Touka M geant orpesox D,C
B oTHOLIeHMH 1 : 5, cumrasa oT BepIMHEI D),.

a) IlocrtpoiiTe ceuerne napasjesenuesa IJI0CKOCTbIO, COAEPIKa-
e Touky M u nepneHAUKyAApHOH miockoctam BCD, u DCC,.
6) Haiiaurte miolragp moaydeHHOro cedeHws, ecam DD, =6,
BD, = v/88.

B xy6e ABCDA,B,C,D, puaronans AC, pasra 2+v3. Tou-
ku M, H u P — cepegunbl cooTBercTBeHHO pebep B,C,, D,C,
u DD,.

a) Haiigutre nepumeTp ceueHus Kyba miaockocTbio MHP.

6) Hoxasxute, uro mirockoctu AA,C, u MHP B3auMHO Iep-
NMEeHAUKYIAPHBI.

Touku M, H, P ABJAIOTCA COOTBETCTBEHHO CEpPeIMHAMHU
pebep A B,, B,C;, u AD xy6a ABCDA,B,C,D,. Ilepumerp
ceuenus kyba miaockocTeio MHP papen 12+/2.

a) Haiigure BD,.

6) Hokasxure, uTo maockoctu MHP u BDD, B3auMHO Iep-
NEeHAUKYISIPHBI.

§ 91. NEPNEHAWKYNAPHOCTb NPAMbIX U TUIOCKOCTEH

B tpeyroasauke ABC ZC = 90°, BC = 5. IIpamas BD mnep-
MeHAUKYJSPHA IIJIOCKOCTH TPEYroJbHUKa. PaccrosHue ot

Touku D po naockoctu ABC paBHO 53.
a) Haiigute paccrosame ot Touku D mo npamoii AC.
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6) Haiigure aByrpaunsiii yron DACB.

B) Kakwme ns mmockocreit ABD, CBD, ADC nepneHIUKYJIAD-
HBI ILJIO0CKOCTH ABC u nouemy?

IIpamas ME mepHeHIUKYJIAPHA IJOCKOCTU IPAMOYTOJIBLHOTO
TpeyroasHuka HPE ¢ runotenysoii HE. EP = 5, paccroaHue
oT Touku M po npsamoit PH pasuo 10.

a) Haitgure paccrosinue ot Touku M 10 miaockoctu EPH.
6) Haiigure aByrpaHubiii yron MPHE.

B) Kakue us nmnockocreit HMP, MEP, MEH nepuneHIHKY-
JAPHEL IjockocTy EHP u nouemy?

1) B Tpeyroasuuke ABC BC =6 cm, LZACB = 120°. Ilpa-
maa BM nepnemaukyaspaa miaockoctu ABC, BM =3 cm.
Haiigute paccrosiuue ot Touku M mo mpamoit AC.

2) ABCD — npsMoyroasHuk. IIJ0CKOCTH MpPaBUJIBHOTO Tpe-
yroabHUKa DMC nepneHaukyiasapHa miaockoctu ABC. Haii-
AuTe AByrpaHHbl#i yroa M ADB.

1) ABCD — pom6 co cTopoHoii, paBHOH 8 cm, A =45°,
npsamasa BE nepneHAuUKyJspHa mjaockocta pomba. Touxka E
yaaJjleHa orT npamoit AD Ha paccTosHHe 46 cm. Haitgnure
pacctoaHue otr Touku E g0 maockoctu ABC.

2) OcHoBanuem Terpasapa DABC sABisieTcs NPaBUIbHBIN
TpeyroabHUK ABC co cropoHo#t 4 cm. I'panu DBC u DBA
NeplIeHAUKYJAPHBI IJIOCKOCTH OCHOBaHUsA. Ux o6igee pebGpo
paBHO 2 cm. Hailigute BenmuuHy AByrpaHHoro yraa DACB.
1) Tourka M paBHOyZaJIeHA OT BCeX BEPIIHH paBHOGEIPEHHO-
ro ImnpamoyrojsibHOro TtpeyroabHauka ABC, AC=CB =q.
ITnockocts M BC cocraBaseT ¢ miaocKocTteio ABC yron 60°.
Haiinure paccrosinmue or Touku M mo miuockoctu ABC.

2) Tpeyroasauku ABC nu MBC npasunbable, BC = 2+/3 cM.
IInockocts M BC mnepneHAuKyaspHa niaockoctu ABC. Haii-
AuTe paccTodHHe OT TOuKu M go mpsmoii AC.

1) B pom6e ABCD cropona paBHa a, ZA = 60°. Touka M, pac-
NOJIOXKeHHasa BHe IJIOCKOCTH poMba, paBHOyJaJieHa OT ero CTo-
poH. Haligute paccrosinure oT TouKuM M [0 NJIOCKOCTH pomoba,
€CJIN TIOCKOCTE AM D cocTaBiseT ¢ IIOCKOCTbIO poMba yroa 45°.
2) PaBHocTOpoHHHI TpeyroabHuk HBC M OpAMOYroJbHBIN
TpeyroabHuk ABC JjexaT BO B3aMMHO NePHEeHAUKYISAPHBIX
maockocTsax, BC = 443, ZACB = 60°. Haiigure paccTosgHue
oT Touku H pgo nmpsamoit AC.

B npamMoyrospHOM mnapajieienumnene OCHOBAHME — KBaJApAarT.
Yepea auaroHasb OCHOBAHMUS IIPOBeJeHa IJIOCKOCTb, COCTaB-
JA0UIaA ¢ IJIOCKOCTBIO OcHOBaHus yroa 45°. Haiigure mio-
miaZb IOJYYEHHOTO CeYeHHA, €CJIH U3MEDPEHHUS Iapasijiesen-
nega paBHbBI 2, 2, 1.

B napannenenunene ABCDA,B,C,D, 6oxoBoe pe6bpo AA, nep-
NEeHANKYJISPHO IJIOCKOCTH ocHoBaHus, ZABD =90°, AA, =
= AB =1, AD = 2. Yepes guarosajb ocHoBaHus BD npoBexe-
Ha IJIOCKOCTH oA yriiom 60° Kk miockocTn ocHoBaHuA. Hatigu-
Te MJIOLLAAH IMOJYUYEeHHOI'O CeUeHHS.
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MHOTOrPAHHUKH
§ 92. MPABWU/IbHAA NPU3MA

1) B mpaBuiabHOH TpeyrojbHOM IpuaMe AJIWHBI Bcex pebep
paBHBbI 2 cM. HaliguTe mioiajb ceueHUs, IIPOBeJEeHHOro ue-
pe3 60KOBoe pe6po M cepeluHY TNPOTHUBOJIENKAIEH CTOPOHBI
OCHOBaHUS.

2) B npaBuybHOI 4eTHIPEXYTOJbLHOM IIpU3Me€ pAacCTOSSHHUE OT
BEPIIMHLI BEPXHEro OCHOBAHUA OO CepeAUHBI JAUaroHaJIHn
HUMKHero ocHoBaHusa pasHo 10 cm. Bricota npuamer 6 cm.
Hailinure gnuubl Bcex pebep IPU3MBI.

1) B mpaBuibHOI YeThlpexyroJbHoil npusme ABCDA B,C D,

CTOpOHA OCHOBaHUA paBHa 4 cM, a GokoBoe pebpo J5 cm.
Haitgure nnomazb cedyeHus, NPOBeJeHHOTO Yepe3d OOKOBOe
pebpo AA, u cepenuny cropoHbl CD OCHOBaHHSA.
2) B npaBuabHOM TpeyroJbHOH npusme 60KoBoe pe6po paBHO
3 cM, a paccTossHMe OT BepPUIMHBI BePXHEro OCHOBAaHUS IO ce-
pPeouHbI TIPOTHUBOIIOJOMHOI CTOPOHBI HHYXHEro OCHOBAaHUA
paBHo 6 cM. Haligure aamHBI OCTANbHBIX pebep NPU3MBEIL.
1) B npaBusabHON TPeyroJbHOH Ipu3Me CTOPOHA OCHOBaHUSA
paBHa 4 c¢cM. Yepe3 cTOPOHY OCHOBAaHUSA U cepefUHY NPOTUBO-
Jexalero eif 60KoBoro pebpa nposeseHa IJIOCKOCTb IOJ yrI-
JoM 45° K IJIoCKoCTH OocHOBaHHA. HalianTe nioiagb ce4eHu A
M BBICOTY TIPU3MBI.
2) B npasunbnOi yerTwblpexyronbHoi npusme ABCDA, B,C,D,
E u F — cepegunsl pebep AD u DC coorBercrBenHO. Hatigure
yron Mesxny npambeimu B, D u EF.
1) B npaBunbHOII 4YeThIpeXyroJbHOH HIpu3Me uyepe3d LUaro-
HaJIb OCHOBAHUSA M CepeJuHYy IIPOTHUBOJIEKAIIETO €il GOKOBOro
pebpa mnpoBefeHa ILJIOCKOCTL moh yraom 60° K mjockocTH
ocHoBaHusA. Haiiaure miaouiaab cedyeHUs U BBICOTY NPHU3MEI,
€CJIM CTOPOHA OCHOBaHMs paBHa 2+/2 cM.
2) B npaBuibHO#f TpeyroabHoii npusme ABCA,B,C, M, N n
E — cepenunsnl pebep AC, AB u BC coorBercTBenHo. Haiifgu-
Te yroj Mexay npameimu A;E u MN.
1) B npasunnHO# TpeyroabHoit npusme ABCA,B,C, cTopona
OCHOBaAHMSA paBHAa %’ a 60KoBOe pebpo paBHO 2+/3. Uepes
3 .
CTOPOHY HHUHero ocHoBaHus AC u cepeiuHy cTopoHbi B,C,
BEpXHero OCHOBAaHHA IpOBeJeHa IIJIOCKOocTh. Haligure mio-
iagb CeYeHUs M YroJ MeKAY IIJIOCKOCTbIO CEUEHUS U ILJIOCKO-
CTBIO OCHOBAHUA.
2) B npasBuabHOH yeThIpexyrojbHoi npusme ABCDA,B,C,D,
mwromanb ocHoBaHMsA paBHa 16 cm?. Haitngute paccTosHue
Mexay npamMeiMu AA, u B, D.
1) B npaBunbHOM 4eTeIpeXyronbHO# npusme ABCDA, B,C D,
4Jepes quaroHanb ocHoBaHus BD u cepenuny pebpa C,D, mpo-

BelleHa TIOCKOCTh. CTOpDOHA OCHOBaHMS paBHa 8 V2, a GoKo-
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Boe pebpo paBHO 4. HailianTe niionagb CeUEHUS U YTOJ MEXAY
IJIOCKOCTHIO CEYEeHHS M IMJIOCKOCTHIO OCHOBAHHSA.
2) B npaBunpHO# TpeyronbsHoit npusme ABCA,B,C,; cropona

ocHoBanus paBHa 43 cM, E u F — cepenunnt peGep A,B,

n AC coorBercTBeHHO. HalizjuTe paccTosHNe MeXAY OPAMBI-
mu AA, u EF.

§ 93. NNOWAAb NOBEPXHOCTH MPHU3MbI
B npamom napannenenunese ABCDA,B,C,D; AB=2, AD =
= 3J§, £ZBAD = 45°, B|D = J19. Haiiante niaommaan 60K0BOM
¥ NOJIHOM HOBepPXHOCTelH mapajulesienunena.
B npamom mapannenenunese ABCDA,B,C,;D, AD=2,
CD =3, LZADC =120°, A,C = V35. Haiigure miaomanu 60Ko-
BOH M MOJIHOH HOBEpPXHOCTeH IapaJuejienuiena.
B ocHoBanmm npsamoro napamnenenuneia ABCDA,B,C,D,
JexUT pomb, cTopoHa KoToporo paBHa 4 cMm. Yepes pebpa AD
u B,C, mnpoBeseHa NJIOCKOCTh, cOCTaBisooilasa yroa 60°
C ILJIOCKOCTBHIO OCHOBaHuA. HaitauTte miomiaau 60KOBOM U MOJI-
HOM IOBEPXHOCTell mapaJuiejenuiena, eciu ZBAD = 45°,
B ocamoBannu npamoro napannenenunena ABCDA,B,C,D, ne-
JKUT napainenorpamm, AB =4 cm, AD =6 cm, LBAD = 60°.
Yepes pebpa AD u B,C, npoBesieHa ILIOCKOCTb MOA yriaom 45°
K IIJIOCKOCTH ocHoBaHuA. HaiinuTe mioijagu G0KOBOH M IOJ-
HOH NIOBepXHOCTeH NapaJulejienuIesa.
B npsmom mnapannenenunese ABCDA,B,C,D, ocHOoBaHHEM
cayxkut pom6. Cropona pomba paBHa a, ZBAD = 60°. [Tuaro-
HaJb napajuienenumneja B, D cocTapiseT ¢ IJOCKOCTbIO GOKO-
BO# rpaHu yroJ 45°. HaiauTte mioiagb HOJHOM MOBEPXHOCTU
napajuiejenunesna.
B npamom mnapannenenunene ABCDA,B,C;D, ocHoBaHHeM
CIyKUT pomMO cO CTOpPOHOH a u yraom BAD, paBHBIM 45°.
IIpamas A,D HakJOHeHa K IIJIOCKOCTH rpanu AA,B;B nop
yraom 30°. Haiigure niouagb HOJHOH IIOBEPXHOCTHU IlapaJ-
Jejenunena.

§ 94. HAKNOHHAA MPHU3MA

1) B HaksoHHO# TpeyroabHoil npusme ABCA,B,C, ocHOBaHH-
eM CIYXHUT IPAMOYrolbHEINA TpeyrojgbHuxk ABC (LC = 90°).
ITnockocTs GokoBoit rpann AA,C,C nepoeHAUMKyJIApHa IjoC-
kocTu ocHoBaHuA. Jlokaxure, uro CC,B;B — npaMoyrois-
HHUK.

2) B HaKJOHHOH TPEYroJbHOM IpPHU3Me Yrojl MexXAy ABYyMsA
OOKOBBIMH rpaHaMH npsamoi. [Inoimiazu 3TUX rpaHeil paBHbI
50 u 120 cm?. Inuna GoxoBoro pe6pa 10 cm. Haiigure mio-
manb GOKOBOH MOBEPXHOCTH IIPHU3MBIL.

1) OcHoBanueM HakKJOHHOTO napanenenunena ABCDA,B,C,D,
CHY’HUT npaMoyroasHuK ABCD. Ilnockoctu rpaneit AA, DD
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u BB,C,C mepneHAuKynsApPHBI IJIOCKOCTH OCHOBaHHUA. [Joxa-
JKUTE, UTO OCTAJIbHble GOKOBbIE I'DAHM — IIPAMOYTOJBHHKH.
2) B naknoHHO# TpeyroasHoit npusme ABCA B,C, yrox
mexay rpausamu AA,C,C u CC BB npawmoii. Haiigure mnio-
maab OOKOBOI IIOBEPXHOCTH IIPHU3MbI, eciu 6GOKOBoe pebpo
paBHO 5 c¢M, a momaau rpadeit AA,;B,B u CC BB paBHHI co-
oreercTBeHHo 130 u 50 cm?.

1) OcHoBaHMeM HaKJIOHHOI TpeyroJbHoii npuambl ABCA,B,C,
CIY’XUT paBHOOeApeHHBLIM TpeyroabHuuk ABC, AB= AC,
LA AC =LA AB < 90°. Hokaxure, uro CC,B,B — npsamo-
YTOJIbHUK.

2) B HakJIOHHOII TpeyroJpHON IIpU3Me ILJIOINAAM ABYX 60-
KOBBIX rpaHeii paBusl 40 u 80 cm?. Vros Mexay HUMH pa-
BeH 120°. Haiigure niomaab 60K0OBOI MOBEPXHOCTH NMPHU3MBI,
ecau aiuHa 60kKoBoro pe6pa paBHa 10 cm.

1) OcHoBaHmeM HaKJOHHOM TpeyroJIbHOH NPU3MBI
ABCA B,C, caysxuT npaBuJbHBIA TpeyronbHuk ABC. Bep-
muHa A; paBHOyJaJeHa OT BCeX BepIIWH HHKHEro OCHOBa-
Hua. Hoxkaxwure, uro CC,B;B — NpAMOYTroJbHHUK.

2) B nHakNOHHOH TpPeyroJbHOM NpHU3Me IJIOWIAAM ABYX GOKO-
BbIX TI'paHei paBubl 6 u 3v2 cm2. Vrox Me)KIy HHMH pa-
BeH 135°. Haiiaure nioimaab 60K0BOIl MOBEPXHOCTH NPHU3MBI,
ecau anuHa GOKOBOro pebpa paBHa 3 CM.

1) B HakJOHHOH TpPEeyroJbHOH NpPHU3ME OCHOBAHHEM CJIYKHUT
NpaBUJIbHBIA TPEYTOJLHMK CO CTOPOHOM a. OfpHa M3 BepIINH
BEPXHEro OCHOBAHHA OAMHAKOBO yHAajeHa OT BCEX CTOPOH
HHJKHEr0 OCHOBaHMA. BOKOBhIe pebpa IpPHU3MBI COCTABJISIOT
C IIJIOCKOCThIO ocHOBaHUA yroa 60°. Haiaure nuaomanab 60Ko0-
BO¥ IIOBEPXHOCTH NPU3MBEI.

2) B HaKJIOHHOH TpeyroJibHOM Ipu3Me 1Be OOKOBBIE I'DaHH
paBHBI. YToJI MeX1y HUMH paBeH o.. Ux obigee pebGpo yaae-
HO OT IPOTHBOIOJOXHO GOKOBOH rpaHH HA pacCTOAHHUE, paB-
Hoe m. [Inuna 6okoBoro pebpa [. Haiigute nuomans 60K0BOM
MOBEPXHOCTH IIPH3MEI.

1) OcHoBanmeM HaKJOHHOTO napaJjuejenunena
ABCDA,B,C,D, cny»uT npamMoyroibHUK ABCD, cTOpPOHEI
KOTOpOro pasHel a u b. BokoBoe pe6po AA, paBHO ¢ U COCTaB-
JAeT ¢ IIJIOCKOCTHIO OCHOBAHMSA yroJa 45°, a ¢ mpuJjeramoiiuMHa
CcTOpoHaMu ocHOBaHUA AB u AD paBHble ocTpble yribl. Haii-
AUTE MIaomanb 60KOBOH IOBEPXHOCTH HapaJsjelenunesa.

2) OcHoBaHMeM HAKJIOHHOH TpeyrojpHo# npusmel ABCAB,C,
CIYXXHUT paBHOOGeApeHHBLI TpeyronbHUK ABC, y KoToporo
AB=AC u BC=a, LA/AC=/LA,AB <90°. Vron mexay
PaBHBIMU GOKOBBIMU rpaHAMH paBeH (. IlanHa 60KoBoro pebpa
paBHa l. Haiigute mioiagnr GOKOBOi ITOBEPXHOCTH HPHU3MBI.
OcHOoBaHMEM HaKJOHHON TpeyroabHo#i mpusmbl ABCA,B,C,
CIIY:KUT IPAMOYroJibHbI TpeyroabHUK ABC, y xoroporo
ZC = 90° u BC = a. Bepminra B, npoekTupyercs Ha cepenu-
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CAYKUT NPAMOYToabHBI TpeyroabHuK ABC (LC = 90°). Bep-
muHa B, npoextupyerca B Ttouky C. BokoBoe pebpo paBHO
M COCTaBJIAET C IIJIOCKOCTHIO OCHOBAaHUA yroJa ¢. J[ByrpaHHbIi
yroa ¢ pebpom BB, pasen . HaiiguTe miomanb 60KOBOMH IIo-
BEPXHOCTHU MPHU3MBEI.

§ 95. NPABUNbHAA MUPAMUAA. NNOLWLAZAL MOBEPXHOCTU

B npaBuiBHOI TpeyroJbHOM NMpaMHue CTOPOHA OCHOBAHUA
paBHa 4 cM, a BbIicoTa 6 cM.

a) Hafiznre miomnags MOBEPXHOCTH MUPAMUIBI.

6) C momomb0 MHKPOKANBKYJIATOPA BBIYMCINUTE YIJIbI HAKJIO-
Ha 60KOBHEIX pebep U GOKOBBIX rpaHel K IJIOCKOCTH OCHOBAHMS.
B nmpaBUIBHOI UeTHIPEXYroJibHOM NMHUpaMuje CTOPOHA OCHOBA-
HHA paBHa 5 cM, a BbIcOTa 7 CM.

a) Haiigute miomagb NOBEPXHOCTH HNHUPAMUJBI.

6) C momompbi0 MHKPOKAJIBbKYJIATOPA BBIYUCIUTE YIIbI HAKJIO-
Ha G0KOBBIX pebep 1 GOKOBBIX I'paHell K IIJIOCKOCTH OCHOBaHUA.
1) B mpaBuJBHON TpeyroJbHOW NuUpaMuge OOKOBBbIe TDaHU
HaKJIOHEHBI K IIJIOCKOCTH OCHOBaHUA moj yriom 47°. UcnoJss-
3ys MHKPOKAaJbKYJATOP, HANAUTE YroJ HaKJOHa OOKOBBIX pe-
0ep K IIJIOCKOCTH OCHOBaHHA.

2) B npaBuabHO# 4eThIpeXyroJibHOM nupamMuge 60KOBBIE rpa-
HU HaKJIOHEHBI K ILJIOCKOCTH OCHOBaHHA moa yrioMm 60°. Pac-
CTOAHUE OT I[IEHTPA OCHOBaHUA A0 OOKOBOM rpaHi PaBHO 2 CM.
Haiigute nmiaomiafb 60K0BOif MOBEPXHOCTH ITHPAMHUILI.

1) B npaBuabHOI 4eTHIPEXYTrOJbHOM IUpaMuae 60KoBLIEe ped-
pa HaKJIOHEHbI K IIJIOCKOCTH OCHOBaHUA moj yrjom 72° Hec-
TOJIb3YSI MHUKPOKAJIBKYJATOP, HAUOUTE yroj HaKJOHa OOKO-
BBIX I'DaHeil K MJOCKOCTH OCHOBAHHUA.

2) B npaBusabHO#l TpeyroJbHO# mnupamuge OG0KOBBIE TI'DAHHU
HaKJIOHEHBI K IIJIOCKOCTH OCHOBaHMNA moj yrioMm 45°. Paccros-
HUe OT ILIeHTpa OCHOBaHHA N0 OOKOBOI IrpaHH DPaBHO V6 cm.
Haiigure muomaas 60K0BOM MOBEPXHOCTH MHUPAMUIBI.

1) B npaBuabHON UeTHIPEXyroJbHOI nupamuige 60KOBbIEe ped-
pa HaKJOHeHBl K IIJIOCKOCTH OCHOBaHHA moja yrjaom 43°.
Hcenonb3dyss MEKPOKANBKYJAATOP, HARANTE YTOJ MEXAY CMEX-
HbBIMH OOKOBBIMH I'DaHAMH ITHPaMHUABI.

2) B npaBuabHOI TpeyroJbHOHM MUpaMuje IJIOCKHUHM yroj npu
BepiinHe paBed 60°. Beicora nmupamuasl paBHa 4 cm. Havigu-
Te ILIOIIAAb GOKOBOII IMOBEePXHOCTH ITHPAMHIBI.

1) B mpaBuibHOM TpeyroabHOM nupamuie 60KoBble pebpa Ha-
KJIOHEHHI K IJIOCKOCTH OCHOBaHUSA moj yrioMm 56°. Mcnonsaysa
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MHKPOKAJbKYJATOP, HaWAUTE YTOJ MEeXIY CMeXHBIMHU GOKO-
BBIMHM T'DAaHAMHU ITHPAMUABI.

2) B mnpaBuiIbHOM 4YeTHIPEXYTOJIBHON mNHUpaMHUZEe ILJIOCKHH
yroJ mnpu BeplinHe paBeH 60°. Brlcora nupaMHAbl paBHa
2 cm. HaliguTe maoiags G0OKOBOH IOBEePXHOCTH IIUpPaMHUIBI.

§ 96. HEMPABUNIbHAA NMUPAMUAA.
NPABUJIbHAA YCEYEHHAA NMUPAMUAA

1) B ocHOBaHMM NHUPAMHUABI JIEKUT NPIMOYTOJBHBIH Tpe-
yronbHUK ¢ yraom 30° u IpOTHBOJIEXKAIUM €My KaTeToM,
paBupiM 30 cm. BokoBble peOpa HaKJOHEHBI K ILJIOCKOCTH
ocHOBaHus oA yryaom 60°. HaliguTe BBICOTY NHpaMUJBI.

2) B mpaBuJbHON UeTHIPEXYroOJIbHOM yCceueHHOU nupamuje
ABCDA,B,C,D, ctopoHsl ocHOBaHU# paBHbl 10 u 6 cm,
ZADD, = 45°. HaiifuTe niomajib 60KOBOH NMOBEPXHOCTH MH-
paMHuJIBI.

1) B ocHOBAHMH IIMPaAMHUABI JIEXKUT IPAMOYTOJBHBIA Tpe-
YToJbHUK ¢ yraom 60°. BokoBble pefpa mupaMUALI HaKJOHe-
HBI K IIJIOCKOCTH OCHOBaHHJA IoJ yriaom 45°. Bricora nupaMu-
apl paBHa 10 cm. Haligure Karer, Jexaliuili NpOTUB JAHHOTO
OCTpOTrO yria.

2) B 1mpaBuabHON TpeyroJbHON  yCeUYeHHOU nupaMuje
ABCA,B,C, cropoHsl ocHOBaHUI paBHBEI 4 U 6 cM, L/C,CA =
= 60°. Haiigure maomanb OOKOBOH IIOBEepXHOCTH IIHMPaMUIBI.
1) B ocHOBaHMUM NUPaMUIBI JIEIKUT TPEYTroJBHUK CO CTOPO-
HO#, paBHOM a, U mporuBoJeXxamum eii yraom 135°. Boko-
Bble peOpa NHUpaMHAbl HAKJOHEHBI K IJOCKOCTH OCHOBAHUSA
noxa yraom 60°. Haiiaure BbICOTY MUpaMUBI.

2) B npaBunbHOM TpeyrosbHOIl yceueHHOIH MUpaMHAE CTOPO-

HBl OCHOBaHHUIN paBHBI 6 M 3 cM. BbicoTa mupamMujgsl paBHa

V13

e cMm. Haiiagure nuomaabs 60KOBOH MOBEPXHOCTU NMHUPAMHUABI.

1) B ocHOBaHHMH IIHpPaAMHUABI JEXKUT TPEYTOJbHUK ¢ yryiom 150°.
Boxosrle pebpa mupamMuabl HAKJOHEHBI K ILJTOCKOCTH OCHOBa-
HUA nof yraom 30°, a BpicoTa mUpaMuabl paBHa 6 cm. Haiiagure
CTOPOHY, JIXKAIIYI0O NPOTHB AAHHOTO yIJla TPEYrOJbHUKA.

2) B mnpaBuabHOII YeTHIPEXYroJbHOM yCeueHHOH nupamuje
CTOPOHBI OCHOBaHHMii paBHbl 10 um 8 cMm, a BbBICOTAa paBHA
V3 cm. Ha#igure niaomaas 60KOBOI MOBEPXHOCTHU NMHUPAMHUABI.
1) B ocHOBamuu THpaMuAbl JIEXKUT paBHOOGeJpeHHas Tpalle-
IUfA, Y KOTOpPO#l OOKOBasi CTOPOHA pPaBHA MEHbIIIEMY OCHOBA-
HUIO U PaBHA a. YroJ npu GoJibIIIeM OCHOBAHUM TpaleIluH pa-
BeH 60°. BokoBrle pebpa mupaMuALI HAKJIOHEHBI K IJIOCKOCTH
OCHOBaHHUSA oA yraom 45°. Haligure BbICOTY NHPaMUIBI.

2) B npaBUJIbHOH yceyeHHO# TPeyroJIbHOH IIHpaMHae CTOPO-
HBI OCHOBaHUI paBHBI 8 U 4 cM. Yepe3 60K0BOe pebpo u cepe-
AUHY IPOTUBOJIEXKAIlEH CTOPOHBI BEPXHETr0 OCHOBAHUSA IIPOBe-
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JeHa miockocTs. Ilnomans ceuenus pasHa 63 cm?. Haiizure
niaomanb 60KOBOM ITOBEPXHOCTH IIHMPAMHUALI.

1) B ocHOBaHMM NHpPaMHUJLI JIEKHUT paBHOGeJpEHHas Tpare-
M, Y KOTOPOHl MEeHbIllee OCHOBAHHE PABHO OOKOBOH CTOpPOHE.
OnuH u3 yrioB Tpanenun paseH 120°. Bokosble pe6pa mupaMu-
Abl HAKJIOHEHBI K IIJIOCKOCTH OCHOBaHHA mox yriaom 30°. Haii-
AUTEe CTOPOHLI OCHOBAHMS, €CJAM BBICOTA MUPaAMHALI paBHA h.
2) B npaBUJBHOIl YeTBLIPEXYroJbHON ycCeueHHOH HDHpaMHuIe
IIOINaAb JHATOHAIBHOTO cedeHns paBHA 28 V2 cm2. CTOPOHBI

ocHoBaHUil paBHbl 10 u 4 cm. Haiiaure miomanas 60KoBoi mo-
BEPXHOCTH THPAMHJLI.

§ 97. MHOTOTPAHHHUKH

1) BokoBoe pe6po ¥ BICOTAa NIPABUJIBHOH UYETHIPEXYTOJIbLHOH
NHpPaMHJbl COOTBETCTBEHHO PaBHBI V34 u 4 cm. Haiigure nio-
manb 60KOBOH ITOBEPXHOCTH ITHPAMHJLI.

2) B npsamoit npusme ABCA,B,C, ZBAC = 30°, LACB, = 90°,
AB =8 cM, CC, = 5 cm. Haitgure nioimane 60k0oBoit nosepx-
HOCTH NPHU3MBEI.

1) BokoBoe pe6po H BHICOTA MPABHJIBHON TpPEeyroJibHOI nupa-
MHIbl COOTBETCTBEHHO DaBHBI 32 u V6 cm. Haiiaure mio-

maab O0KOBOM IMOBEPXHOCTH IMHPAMHUARI.

2) B npsimom napasnenenunene ABCDA,B,C,D, ZCAD = 45°,
ZLADC, =90°, AC=8cm, CC, = 42 cm. Haiigure miomazb
00KOBO# IOBEPXHOCTH IIapajuiesenuiesna.

1) OcuoBanuem nupamugbl MABCD ciay»XUT KBaApaT cO CTO-
ponoii 10 cm. Pe6po M B nepneHAUKYJIAPHO IJOCKOCTH OC-
HoBaHUuA. I'pann MAD u MCD coCTaBJIAIOT C NJIOCKOCTBIO
ocHOBaHMs yroa 45°. Haligute mmomajib 60KOBOI IOBEPXHO-
CTH ITMPaMHIBI.

2) B npamoii npusme ABCA B,C, AC=BC =10 cm, LABC =
= 30°. PaccrosHue oT BepmmHB C, [0 npAMoili AB paBHO
13 cm. Haiiaure niomaas 60KOBOil MOBEPXHOCTH IIPHU3MBI.

1) OcHoBanuem Terpasipa DABC cay:kKuT paBHOOGeApeHHBI
NPAMOYrOJIbHBIA TpeyroabHuk, <LACB=90°, AC=BC-=
= 6 cm. Pe6po DB nepneHAUKYJISPHO IJIOCKOCTH OCHOBaHHA.
I'paas ADC cocTaBisieT C IJOCKOCTBIO OCHOBaHUA yroJu 60°.
Haitgure nnomans 60KOBOif ITOBEPXHOCTH IIMPaMHUABI.

2) B mpsmom napainenenunege ABCDA,B,C,D, ocHOBaHU-
eM caysxut pom6, £LBAD = 60°. Bricora mapainjienenunena
paBHa 12 cM. Paccrosanue ot BepmuHH D; no npsamoit AC
pasuo 13 cMm. HaitiguTte muomanbs 60KOBOM NOBEPXHOCTH Ia-
pajjenenumnena.

1) B ocuoBaHum nupaMuabl DABC nexnt paBHOGeapeH-
HBIH TpeyroabHuK ABC, AC =CB =a, ZACB = 120°. I'paan
DAC n DAB nepneHZUKYJAPHLI K IIJIOCKOCTH OCHOBaHHA,
a rpans DBC cocrasifer ¢ He#t yron 45°. Haiiaure niaomanb
60KOBOI ITIOBEPXHOCTH IHPAMHUIBI.



97.6.

97.7*,

97.8%,

98.1.

98.2.

2) B npsamoii TpeyronsHoit npusme ABCA,B;C; LACB = 90°,
AC = BC = a. Ilpamaa B;C cocTaBisfeT ¢ IJIOCKOCTbIO I'DaHH
AAB,B yron 30°. Haiigute niomanr 60KOBOH MOBEPXHOCTH
IIPU3MBI.

1) B ocHOBaHUHU IHUPAMHUALI JEXKUT POMO CO CTOPOHOM, paB-
HOMH a, u yraom 60°. BokoBbie rpaHHM, IPOXOASAIINE Yepe3 CTO-
POHBI OCTPOTO yriyia pomMba, NEPHEHAMUKYIADPHbI ILJIOCKOCTH
OCHOBaHHUSA, a OCTaJbHbIe JBe OOKOBbIe I'DaHM HAaKJIOHEHBI
K ILUIOCKOCTH OCHOBaHHA moj yrjaom 60°. Haiigure nmiaomans
60KOBOIl ITOBEPXHOCTH HMHPAMHALI.

2) B npsamoit TpeyroabsHoit npusme ABCA B,C; LACB = 90°,
ZBAC = 60°, AC = a. IIpamaa A,C cocTapiseT C IJIOCKOCTbIO
rpanu AA,B,B yrox 45°. HalifuTe miomnaab 60K0BOi oBepx-
HOCTH NIIDU3MBEI.

B npaBusibHO#l YeTHIPEXYTOJBHON NMUPaMHje CTOPOHA OCHOBa-
HUA pPaBHA a. YroJ MeKAy CMEXHBIMU GOKOBBIMU TDaHSIMU
paBeH 20. Haliaure nuaomanb 60KOBOIH NMOBEPXHOCTH NHpa-
MHUIBI.

B mpaBMJBHOH TpeyroabHO#l HmUpaMHAe CTOPOHA OCHOBAHUA
paBHa m. YroJg MexXJy CME)XHBIMM OOKOBBIMH I'DaHSAMM pa-
BeH 2¢. Halizure nioinaas 60K0BO# MOBEPXHOCTH NUPAMHMILI.

BEKTOPbl B NMPOCTPAHCTBE
§ 98. NOHATUE BEKTOPA B NPOCTPAHCTBE

1) Ouaronmanu napannenenunega ABCDA,B,C,D, nepeceka-
I0TCA B Touke O. 3anuminTe BEKTOPHI ¢ HauajJaMH ¥ KOHILAMH
B BepIIMHAX Napajjeenunena iy B Touke O, KOTODHIe:

—
a) coHampaBJIEHH BeKTopy OA;

—_—
6) IIPOTHBOIIOJIOYKHO HAIIPABJEHEI BeKTOpy AB;

B) pPaBHEI BeKTOpy A,B.
2) P u T — cepegunnl pebep AB n BD Terpasapa ABCD.

> > >

EcTb 511 cpeau BeKTOPOB a, b, ¢ napa KoJJIMHeapHHIX (puc. 227)7?
1) B mapawrenenunene ABCDA,B,C,D,

Touku P u K — cepegunsr pebep CC, D

u CB. 3anummTte BEeKTOpLl C Hayaja-

MU ¥ KOHIIAMM B BepIIMHAX Iapai-

Jejgenunesa uam B Toukax P m K, -

KOTOpBbIe:

—>
a) coHampaBJieHbl BexkTOpy CP; C
6) IIPOTHBOIIOJIOXKHO HalnpaBJeHbl

BEKTODY P.—fE; c

B) paBHBI BEKTOPY Xé
2) Touku P u T — cepeaunnl pebep
AB u AC rerpasapa ABCD. Ecte au Puc. 227
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cpeau BEKTOPOB a, b u ¢ mapsl KoJ-
JUHeapHbIX BeKTopoB (puc. 228)?

98.3. 1) B npaBuinbHOH TpeyrosbHO#l mu-
pamuge DABC touku P, M, K,
T — cepeZVHBI COOTBETCTBEHHO pe-
6ep DA, BC, BA, DC. 3amuniure
BEKTOPBI ¢ HadajlaMH M KOHIaAMH c
B BepIIMHAX NOHUPAMHUAbLI WJIHA TOU-
kax P, M, K u T, Kotopble:
a) coHampaBJieHbl BeKTOpYy AC;
6) NPOTHBOIOJOXXHO HallPaBJIEHBI Puc. 228
BEKTODY P-I_()';
—
B) paBHBI BeKTopy TP.
2) Touxm P u K nexar Ha pebpax BB, u CC, napaunenenu-
nega ABCDA B,C,D,. Ecre 11 cpegu BeKTOPOB a, b, ¢ xox-
JAuHeapHble (puc. 229)?
98.4. 1) B mpaBunbHO#l TpeyroabHoi nupamuge DABC touxku K,
P, M, T — cepenmHnl coorBercTBeHHO pebep DC, DB,
AC, BA. 3anuuinre BeKTOPBI ¢ HayajJaMM ¥ KOHI[AMU B Bep-
muHax nupamuasl uiau toukax K, P, M u T, KoTOphIe:
a) coHampaBJieHbl BeKTOpPYy CB;
6) NPOTHUBOMOJIOMKHO HalpaBJeHbl BeKTOpy TM;
B) paBHBI BekTopy PT.
2) Touku M u K nexxar Ha peGpax AB u BB, napanienenu-
nega ABCDA,B,C,D,. Ectb n1u cpeiu BEeKTOPOB a, b, ¢ xon-
JuHeapHble (puc. 230)?
98.5. 1) B mpaBuabHO# TpeyroybHoil nupamuae DABC touxku E, M,
T, K — cepenuHbl cooTBeTCcTBeHHO pebep DC, DB, BA, AC.
a) ITepeuncauTe mapsl MNPOTHUBOIOIOYKHO HAIIPABJIEHHLIX BEK-
TOPOB, He JeXallluX Ha OQHOM IPAMOH, ¢ HauajJaMHu U KOHIa-
mu B Toukax E, M, T, K.
6) Ilepeuunciaure mapsl PaBHBIX BEKTOPOB C KOHI[@MH B TOY-
kax E, M, T, K.
B) IlepeuncnuTe BeKTOpPHI, UMeIOI[Me paBHbIE AJHUHBI, C KOH-
mamMu B Toukax E, M, T, K.
D
D, C - C,
! a |
|
Al a 1 —
neg L b A |
P = = K ! B, Ae———F
S — & -7
~ D c I
P //‘-» K g
- - //AC/ b
A B A M B
Puc. 229 Puc. 230
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Puc. 231 Puc. 232

2) Toukun K, H, M u T — cepenusbl pebep napaﬂnenennne-
aa ABCDA B,C,D, (puc. 231). EcTs 11 cpein BEKTOPOB HK

EP MT nmapsl KOJIIMHeapHBIX?

1) B mpaBuUJBbHO#M 4YeThIpeXyroJbHoil mupamuae PABCD Tou-
ku K, M, T, E — cepeaiuHBbl COOTBeTCTBeHHO pebGep AB,
PA, PC, BC.

a) IlepeuuciuTe mapbl COHANIPABJEHHBIX BEKTOPOB C KOHIA-
mMu B Toukax K, M, T, E.

6) IIepeunciuTe mapbl paBHBIX BEKTOPOB C KOHII[AMU B TOUY-
kax K, M, T, E.

B) IlepeuncsinuTe BeKTOpbI, UMEIOIIME PABHBIE NJIHHBI, ¢ KOH-
mamMu B Toukax K, M, T, E.

2) Toukn T, K, H, E — cepeauHbl COOTBETCTBYIOIINX pebep
napannenennnena ABCDA,B,C,D, (puc. 232). Ecre 11 cpe-

OIU BEKTODPOB KT PM HE napbl KOJJIMHEApHbIX?

§ 99. CNOXXEHUE U BbIYUTAHHE BEKTOPOB
1) ABCDAB C D, napa:me.nennne,u ynpoc'rn're BBIpA-

JKeHHe AC+BB +BA+DB+BD1+DC
2) MWNsobpasute Terpasap ABCD u BeKTOp, paBHBIA
BA - BC + AD.
1) ABCDA,B,C,D, — napannenenumnesn. YIOpOCTHTe BbIpa-
senue B D, + C,C + C,B+ AC, + CA + A,D;,.
2) Nsobpasute Terpasap ABCD u BeKTOp, PpaBHBIHR
BC + CD - BA.
1) ABCDAB,C,D, — napajienenunes. YIDOCTUTE BbIpa-
sxenune BC, + D,C, + ﬂ -CB; + CD + AB.
2) HNzobpasute Terpasap ABCD u BeKTOp, paBHBIHI BA -
- BD - DC.
1) ABCDA,B,C,D, — napaJUIeJIeane,a anoc'rm‘e BBIDA-
JKeHHe CD DA +CD + DA, A1+AB +CC
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2) Usobpasure rterpasap ABCD u BeKTOp, paBHHI BC -
- BD - DA.

1) ABCDA,B,C,D, — napannenennne,u; ynpoc'm're BbIpa-
sxenue AC + B.D, 1Dy AA + BC + DA BD

2) Ykaxure BeKTOp x, HayajJo U KOHel KOTOPOTO SABJSAIOTCA

BepmimHaMu Tetpasgapa ABCD, ecau A_C> = A—E —x- C_ﬁ
1) ABCDA,B,C,D, — naparenenuies. YIPOCTHTe BHIpa-

sxeune C,A, - BD + CC, + D;A + B,C - D,B.
2) Yka)kure BeKTOp ;, Ha4yaJO ¥ KOHel KOTOPOTO ABJAIOTCSH
BepmuHaMu Terpasgapa ABCD, ecam C—'B =x - AC - DB.

§ 100. YMHOXEHWUE BEKTOPA HA 4YUCNO
1) Mso6pasuTe Ha PUCYHKe B3aMMHOE DACHOJIOXKEeHHE ToOYeK A,
B u C, ecau: a) A_§=31¥5; 0) A§=—2X5; B) AE:%AE
2) Touka K He JeXHT B IIJIOCKOCTH TpeyrojbHuka ABC
(puc. 233). Toukn E u P — cepenunbl oTpe3koB AB u BC.

— — —
Bripasute pasnoctb BeKTOopoB KE u KP uepes BexTop AC.
1) HM3o6pasure B3aMMHOe pacnojioykeHme Toyek A, B u C,

ecau: a) AE = ZAE; 6) A_é =—3AE; B) A_é = %A_é
2) Touka M He JeXHUT B MNJOCKOCTH TpeyroabHuka KPT
(puc. 234). Toukn A u B — cepenunbl orpesakoB KP u TP.

—_ —_— —_—
BripasuTte pasdHocTh BeKTOopoB MK u M T yepe3 BekTop AB.
1) Touka C jgexxuT Ha OTpe3ake AB U ZeJUT ero B OTHOLIEHUH
2 : 3, cuuraA OT BepuIMHEI A. Bripasure:

a) BeKTOp AC yepes BEKTOD Aﬁ;

6) BeKkTOp CB uepes BeKTOp AB;

B) BekTOp BC uyepe3 BekTop AC.

2) JInaroranu napanienenunena ABCDA,B,C,D, nepeceka-
1oTca B Touke O. IIpu KakoM 3HauYeHUH R CIpaBelJINBO COOT-
Homenue AB + B,C, + CO=kC A?

M
K

P

Puc. 233 Puc. 234
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1) Touka A JsiexuT Ha orpe3ke BC u Jeaut ero B OTHOIIEHUH
4 : 3, cuuraa or Bepmuubl B. Bripasure:
—_—

a) BeKTop BC yepe3d BekTOp AC;
6) BeKTOD AB yepe3d BeKTOp CA;

B) BEKTOD CA yepe3d BekTOop BC.
2) Ounaronanu napasienennnena ABCDA,B,C,D; nepeceka-
orca B Touke O. IIlpy KakKoM 3HaYeHHH K CIpaBeAJHBO

COOTHOIIeHHe K (c_z’) + DA + AO) = R ?

B Terpasape DABC £DAC = £ZDAB, ocHOBaHHe BBICOTHI TeT-
pasapa DM npuHamiexutr pebpy BC, AB =6, AC = 3. Bu-
pasure:

a) BEKTOD BM yepe3 BEKTOD J\_fé

6) BeKTOp BC qepes BEKTOD CM

B) BEKTOD AM yepe3 BEKTOPHI AB u AC.

B Tterpasape EDHP /EPH = Z/EPD, ocHOBaHHE BBICOTHI
TeTpasapa EK npunapinexur pebpy DH, DP =8, PH =4.
Bripasure:

a) BEKTOp DK yepe3 BEKTOP KH ;

6) BekTOp KH yepe3 BexkTop DH;

B) BEKTOp PH yepe3 BEKTOPLI PD u PK.

§ 101. KOMMNAHAPHbDIE BEKTOPbI. PABNOXEHHUE BEKTOPA

1) BM — meaunana tpeyronbHnka ABC, O — npou3BoJIbHAdA
TOYKa MNPOCTPaHCTBa. Pasimo)kure BeKTOp BM 10 BekTOpam
OA=a, OB=b, OC =c.

2) HMan napannenenunes ABCDA,B,C,D,. Meauansl Tpe-
yroabHuKa BB,C nepecexarTrca B Touke M. Pasjioskure Bex-
TOp AM 10 BeKTopam A, A = E, AB = l_;, AD =¢.

1) M — cepenuna crtopoubl AB mnapasnuaenorpamma ABCD,
O — mnpou3BOJbHAA TOYKA IPOCTPAHCTBa. Pasjoxkure Bek-
Top CM 1O BeKTOpam 62 = E, OB = 3, oC =c.

2) Hau napannenenunes ABCDA,B,C,D,. Meguaunl Tpe-
yroabHuka A;D,C, mnepecekarorca B Touke K. Paszmoxure
BekTOp BK 1o BekTopam BA = E, BB, = l_;, BC =c.

1) O — Touka mepeceueHHUs AHAroHAaJEH mNapaJjjejorpaMmMma
ABCD, M — npou3BOoJbHAsA TOYKA IpPOCTpaHCTBa. Pasioxu-
Te BekTop DO mo BekTOpam MA = 5, MB = l;, MC = Z

2) Ham napannenenunes ABCDA B,C,D,. Meananm Tpe-
yronsHEuKa AD,C nepecekaloTcss B Touke M. Pasmoxure Bek-

Top BM mno BeKTOpam B_A) = 5, BB, = 5, B_é =c.
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101.4. 1) K — cepeauna menuanbl AE tpeyronsnuka ABC, M —

—_—
NMPOM3BOJbHAA TOYKA MPOCTPAHCTBa. Pasioxure BeKTop MK

o sextopam MA =a, MB =5, MC = ¢.
2) Han napannenenunes ABCDA,B,C,D,. MexuaHsl Tpe-

yronsHuka DBC nepecexawoTca B Touke P. Pasioxkure Bek-
—_— — > — - —_— -
Top A,P mo BekTopam AD =c, AB=b, AA, =a.

101.5. 1) B napannenenunese ABCDA,B,C,D, touka M — cepeju-

Ha pebpa AD, O — Touka nepecedeHusi orpeskoB BM u AC.

Pasnoxxute BEeKTOpP B?l_é 10 BEKTOpaM BI—A:, B—lé, BI—C;

2) B rerpasape ABCD touku M u H — cepeauns! pebep AD
n BC. Mokamxure, uro npamele AB, HM u DC napanijienbHbI
OLHOI TNJOCKOCTH.

101.6. 1) B nmapamnenenunese ABCDA,B,C,D, rauka E — cepeguna

pebpa B,C,, K — TouKa nepeceqenna OTpeaxos AE u B,D,.

Pasznoxxkure BEKTOp BK 1o BEKTOpam BA BBI, BC.

2) B xy6e ABCDA B,C,D, Touku E u F — cepeAuHBI OTpe3-
xoB BD u C,C. I[oxaxm're, uyro npsimele BC,, EF u DC na-
paJlyIesIbHbl OJHOM ILJIOCKOCTH.

101.7*.B HaKJOHHOH TpPeyroJpbHON NpHU3Me IIPOBeJeHA IJOCKOCTh,

nepecekamolas Tpu 00KOBbIX pebpa M IapajjlejibHasi OCHOBA-
HuaM. [Joka)KHUTe, YTO TOYKM IlepecedeHus MeIMaH OCHOBA-
HHUM ¥ CeYeHUsA JIeXKaT Ha OLHOU IIPSAMOIA.

101.8*. B TpeyroabHO# nupaMuje NpPoBeJeHbl JBe MJIOCKOCTH, MapaJ-

JeJibHbIe OCHOBAHHMIO U IlepeceKalolue Tpu O0KOBBIX pebpa.
Hoxaxure, YTO TOUKH MMepecedyeHUsi MeIUaH OCHOBAHUSA U IIO-
JIy4eHHBIX CeYEeHHH JieKaT Ha OXHOM IIpPAMOIA.

§ 102. UTOrOBOE NOBTOPEHUE

102.1. B npaBunbHoit TpeyroabHoit mpusme ABCA,B,C, AB = 2 cm,

AA =1cm.

1) Haiigute niomajgs MOJHOM HOBEPXHOCTH IIPHU3MEI.

2) Hafiznre nuomajbk ceYeHHs NPU3MBL IJIOCKOCThIO ACB,.
3) Haiigure yroj, KoTophlil cocrasader npamasa AB,; ¢ mioc-
KocThio ABC.

4) Haiigure yron mexxnay maockocrtsimu AB,C u ABC.

5) Hatigure nnuny BeKTOpa AA, — /—1—5 + 2B,B - C,C.
6) IMoxaxkure, uro npamasa A,C, mnapaiielbHa IJOCKOCTH
ABC,.

102.2. B mnpaBuiabHO#M dYeTblpexyroabHoil nupamuje EABCD peb6-
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pa EA=2J2cm, AB=2cm.

1) HaiiguTe miolalb IIOJHOA IIOBEPXHOCTH NHPAaMHUABI.

2) Haiigure naoniaab cedeHUA IUPaMHUAbI IIocKocTbio AEC.
3) Haiaure yrojs, KoTtopblil cocraBiaser npamaa EC ¢ mioc-
KocThio ABC.



102.3.

102.4.

102.5.

102.6.

4) Haiigure yroa mexnay miockocramu ECD u ABC.

5) Haiigute namuy BeKTOpa BE + EC - AB + DE.

6) okaxure, uto maockoctn AEC u ABC B3auMHO IlepIieH-
OUKYJISADHBI. :

B npamoit nmpusme ABCA,B,C, LABC =90°, ZCAB = 60°,
AB=2cm, AA, =23 cm.

1) Ha#iaute nioimagb MOJHONM IIOBEPXHOCTH IIPDU3MBEI.

2) Haiinure muomajb cedeHWs NMPHU3MBI ILIoCKocThio A BC.
3) Haiinure yron mexny miuockoctamu A;BC n ABC.

4) Haiigute yron mexay npamoii CC, u nmiockocTeio A, BC.

5) Pasnoxxute BekTOop A, M mo BekTOopam A,;A, A B, AC,

ecan M — TOUYKa mepeceyeHUs MeAMaH TpeyrogbHuka ABC.
6) Haitnure yrosn mexnay miockoctamu AA,B; u A,BC.

B nupamuge DABC pebpo AD mnepneHANKYJISIPHO OCHOBA-
uuio, AD =43 cm, AB =2 cm, ZABC = 90°, /BAC = 60°,
M — cepenunHa otpeska DA.

1) HaiiguTe miaomagb 60KOBOIM MOBEPXHOCTH MUPAMUIBI.

2) HaiiauTe nomanb cedeHusa MUPaMHAbLI IJIOCKOCThI0 BMC.
3) Haiinurte yron mexay miaockoctamu MBC u ABC.

4) HaiiguTte yroJs, Koropslif cocrasiasier npsmaa BD ¢ nioc-
KocTrio BMC.

5) Pasioxkute BeKTOp DO 1o BEKTOpaM D—j, ﬁ, D—C>, ecJyu
O — To4Ka nepeceueHus mMeauaH TpeyroinHuka ABC.

6) Haiigure yron mexxkay miuockoctamu MBC u ABD.

B npamoit mpusme ABCA B, C, AC =13 cm, AB=14cwm,
BC=15cm, AA, =10 cm. Toukn M u H — cepenuns! pebep
AA, u BB, COOTBETCTBEHHO.

1) HaiiguTe miomagb MOJHON MOBEPXHOCTH IPHU3MBI.

2) Hailigute miomazab cedyeHuA MPU3MBI HJIOCKOCTb0 MHC.
3) Haitaure yron mexay miaockoctasmu MHC u ABC.

4) Haiiagute yros mexay npsamoit AA, m miockocteio MHC.

5) Pasjo)xuTe BeKTOp MK 1o BEKTOpaM E, AC u E,
ecim K — cepeguna orpeska CH.

6) IlocTpoiiTe MuHUIO nMepeceueHus miaockocreit MHC u ABC.
B nmupamune DABC DA =DB=DC=AC=2cm, AB = BC,
ZABC = 90°. Touku M u H — cepeaunnl pebep AD u DC co-
OTBETCTBEHHO.

1) Haiinure nioniagb 6GOKOBOM MOBEPXHOCTH ITHPAMUIBI.

2) Hahgure nuomans, CedeHUA MOHPAMHUALI IIJIOCKOCTBIO
BMH.

3) Hailinute yron mexkay miockoctsmu BMH u ABC.

4) Haiiaure yroa Mexxay upamoit BD u niaockoctsio BMH.

5) Passoxkure BekTop MK 1o BEeKTOpam A—D), A_é, xZC,, ecJu
K — cepeguna orpesxka BH.
6) IloctpoiiTe muHMIO NepeceyeHus niaockocreit MBH u ABC.
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METOAA KOOPAUHAT B NPOCTPAHCTBE
§ 103. KOOPAUHATbBI TOYKU U KOOPAWUHATbI BEKTOPA
Touxku A (2; 0; 0), B (0; 0; 0), C (0; 2; 0), B, (0; 0; 2) aBasa-

forca BepmmHamMu Kyb6a ABCDA B,C\D,.
a) Haiigure Koopaunatel Touek C, u D;.

6) Haiigure KoopauHaATHI BeKTOpOB C, D A_é ﬁ) 2A—5
B) 3amMIInTe pasJiosKeHHe Beu'ropa p C,D, - 24.C C+ BD

10 KOODJAMHATHBIM BEKTOpPaM z, ] u k.

Touxku M (2, 0; 0), H (0; 0; 0), P (0; 4; 0), H, (0; O; 4) as-
JIAIOTCA BeplIIMHAMH IIPSMOYIOJbBHOIO MNapajuiejenuiena
MHPKM H,P\K,.

a) Haiinure xkoopauHaThel Touek M,; u K.

6) Haiigure KoopauHaTh BekTopoB H M,, PM,, H M + 2PM,.
B) 3anuIINTe pas3jio’KeHHe BeKTopa E =HM+ 2PM, - P.H

> >

0 KOOPAMHATHBIM BEKTOpaM i i k.

Touku A (2; 0; 0), B (0; 0; 0), C (0; 2; 0), B, (0; 0; 2) asaa-
forcAa BepmuHamu npusmsl ABCA,B,C,, K — cepeanHa OT-
pe3ska A,C,.

a) Haitnure xoopauxatel Touek C, U K.

6) Haiigure KOOpAMHATHI BEKTOPOB AA,, AC,, % AA, + AC,.

B) 3anHIINTe pas3jo’KeHHe BEeKTOopa ¢=BK - éAA1 - AC,
N0 KOODAMHATHBIM BeKTOpaM i, 7, k.

Touxku M (0; 0; 0), P (4; 4; 0), H (0; 4; 0), M, (0; O; 6) saB-
MAOTCA BEPIIMHAMY IPH3MBL MPHM P .H,, E — cepeAuHa
orpeska P.H,.

a) Han,um'e KOOleI/IHaTbI ToueKk P, u E.

6) Haiinure koopauHarel BekTopos HH,, P\ M, %HH1 - P,M.

B) 3alHUIINTEe pasjio’keHHe BeKTopa a= éHH1 - P,M + PM,
M0 KOOPAMHATHBLIM BEKTOpPaM :, ?, E.

Touxku A (6; 0; 0), B (0; 6; 0), C (0; 0; 6), D (0; 0; 0) aBusa-
10TcA BepuimHamMu nupamuasl DABC, DM — BbicOTa IHpa-
mugel, DK — BeicoTa 60koBoii rpanun ADC.

a) Haiigure KOOp,Z[PIHaTbI Toqeu K u M.

6) Pasno)xkuTe BeKTOp p CK + 1 AC 2DM 110 KOOpAWHAT-

> > >

HBIM BeKTopam i, j, k.

B) JoxaskuTe, 4TO IpsMasi, NPOXOAAINas depe3d ToUYKH D u
E (101; 101; 101), nepunenzukyaspHa niaockoctu ABC.
Touxu P (2; 2; 0), H (0; 2; 0), K (0; 0; 2), M (0; 0; 0) aBaa-
0oTCA BepliMHaMu nupamMuigsl MPHK, MO — BeicOTa ImHMpa-
muabl, ME — BbpicoTa GoKoBOM rpanu MPK.

a) Haitgure xoopamuatsl Touexk E u O.



104.1.

104.2.

104.3.

104.4.

104.5.

104.6.

104.7*.

6) Pasnoxure BeKTOp b= é J\E - 2P7—I> + ﬁE 10 KOOpAHHAT-

HBIM BeKTOpaM i, j, k.
B) HMokaxkute, uto npsamas MT cOLepPKHUT BHICOTY NHpPaMH-
Abl, ecniu Touka T umeer KoopauuHate! (0; 0,1; 0,1).

§ 104. NPUMEHEHHUE METOAA KOOPAUHAT
K PELUEHHUIO 3A[AY

Toukn A (-1; 0; 1), B (5; 0; 1), C (2; 3v3; 1), D (2; V3; 3)
SABNAIOTCSA BeplumHaMu nmupamunsl DABC.
a) Hoxaxure, uro nupamuga DABC npaBuibHaAd.
6) Haiinure KOOpAMHATHEI OCHOBAHHUA amnodeMbl IITHPaMHIBI,
nexxamet B rpanu DAC.
Touku A (0;+8;+8), B (v8;+8;0), C (v8;0;8),
D (\/g; V8; «/g) ABJIAIOTCA BepuinHaMu Terpasapa DABC.
a) Joka)xuTe, 4TO JAaHHLIH TeTpasjAp IIPABHJbHBIH.
6) Haiigure KoopauHaThl OCHOBAHUA OHcceKTpUchl DM rpa-
Hn DAC.
Touxku A (4; 0; 1), B (4; 4, 1), C (0; 0; 5), D (-1; 2; 0) aBnsa-
0TcA BepinnHamMu nupamuasl DABC.
a) Jokakute, uTo Bce DOKOBBHIe pefpa NMUpPaMHIBLI COCTABJISA-
0T paBHBIE YIJVIbl C IJIOCKOCTHI0 OCHOBaHHA.
6) Omnpepenute Buj TpeyroabHuka ABC. Haliaute KoopauHa-
Tl OCHOBaHHUSA BBICOTHI MHMPaAMHUIBLI.
B ocuoBanum nupamuael ¢ BepminHod E (—1; 2; —1) nexxur
poMm6. Touxkun M (0; 0; 4), H (0; 4; 4), K (4; 4; 0), P (4; 0; 0)
ABJAIOTCA OCHOBAHMAMHK BBICOT OOKOBBIX I'paHeii.
a) HokaxxuTe, UTO BCe GOKOBbIe I'pDAHHM IMHPAMHIALI COCTABJIS-
IOT paBHbIE YIJbI C IJIOCKOCTHIO OCHOBAHHS.
6) HaiinuTe KOOpAMHATHEI OCHOBAHHS BRICOTHI MHPAMHILI.
B mnupamune DABC pe6po AD saABnsgeTcsa ee BLICOTOM,
AC =18, AB=12, AD=5, ZCAB = 90°.
a) Hamaure nnuny meguanbl DM rpanu BDC.
6) Haiinute paccTossHMe OT BEePIIMHLI MHPAMHALI 0 TOYKH
nepeceyeHNss MeJHaH OCHOBAHUA.
B nupamuge EABCD pe6po EA sBasieTcd ee BBICOTOMH.
YerripexyroibHuk ABCD — Tpameuusa, AD=6, AB =14,
AE =12, LCAB = ZCAD = 45°,
a) Hatigute nnuny menuansl EM rpaun EBC.
6) Haiigure paccTosiHHMe OT BEpPIUIMHBI A J0 TOUKM Ilepecede-
HuA MenuaH rpasu EDC.
1) B ocrHoBanuu npsmoit npusmel ABCA,B,C, nexur Tpe-
YTOJNBHHUK ¢ NpAMBIM yriaoM A. Toukn K m E — cepefUHBI
peGep A,;B, u AC cooTBeTCTBEHHO, M sIBIAETCA TOYKOM mepe-
ceueHus auaroHaneit rpaHu AA B B. Touka P pmenut orpe-
3ok C,C B otHoweHuH 2 : 1, cunrad or Bepmuasl C. Mcnosis-
3yA MeTojA KOOpAWHAT, AOKaxKute, 4yto npsmble KE u MP
CKPEeNHUBAITCA.

2) Pewmre ypasuenne [(x—1)2+y%+22 +Jx2+(y—-1)2+2% =1.
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104.8*%.1) B xy6e ABCDA,B,C,D, touku P u M sBnsiorcs cepe-

105.1.

105.2.

105.3.

105.4.

105.5.

105.6.
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AnHamu pebep AA; u B,C, coorBercrBenHo. Touka E jeur
Ha pebpe DC, a Touka K — Ha pebpe CC,, DE : EC=2: 1,
C,K : KC=1:2. Hcionbaysas MeTOA KOODAWHAT, AOKAKUTE,
4T0 TOuKa K He JeXHuT B IIocKoctu PME.

2) Yka)kuTe B IPOCTPAHCTBEHHOH CHCTeMe KOOPAUHAT BCe pe-

urenus ypapuenus x2+y%+(z—1)% + J(x-1)2+y%+ 2% = 2.

§ 105. CKANAPHOE NPOU3BEAEHUE BEKTOPOB
1) Mnuna pe6pa xy6a ABCDA,B,C,D, paBHa 2. Bouruuciau-
Te CKajJApHOe I[IpOM3BeJleHNe BeKTOpoB: a) AB, u CG;;
6) AB, u CD,.
2) Touku A (3; -1; 1), B (1; —-1; 3), C (3; 1; —1) sBasAoTCA
BepIIMHaMU TpeyrojbHuKa. Haiiaure yrom ABC.
1) B npaBuiabHOW uYeThIpexXyroabHOW mnupamuze EABCD
Bce pebpa paBHBI 2, O — TOYKa MNepecedeHUA AuUaroHayen
OCHOBaHHUs. BrIUUCINTe cKaNADHOEe NPOU3BeJeHUE BEKTOPOB:
a) BE u CD; 6) EO u CD.
2) aHel BepwinHbl TpeyroabHuxka ABC: A (-1;-2; 4),
B (—4; -2; 0), C (3; —2; 1). Haiigure yroJy TpeyroJbHUKa IIpU
BepmiuHe A.
1) B xy6e ABCDA,B,C,D, pe6po paBHO V2. Beranciure CKaJsAap-

HOe Npou3Be/leHHe BEeKTODOB: a) C—D; u CI—A:; 6) D_B: u AI—C:
2) Touku A (1; 1;8), B(4; 7; 5), C(8; 5; 5), D (5; —-1; 5)
ABJIAIOTCA BepIIMHaAMH MNOpAMoyroidbHuUKa ABCD. Hailigurte
OONBIINE YroJ MeKAYy AWArOHAJAMH IIPAMOYTOJbHHKA.

1) B npaBunsHOM Terpasgpe DABC touku M, N, K, P — ce-
peauHn pedep DC, BC, AB, DB coorBeTcTBeHHO. Pebpo TeTpa-
aapa paBHO 4. BriumcauTe crajispHoe IPOU3BeeHNE BEKTOPOB:
a)Wnﬁ(;@ EHEC)

2) Toukn A (14;-8;-1), B (7;3;-1), C (-6; 4;-1),
D (1; -7; —-1) siBnsawTca BepiunHamMu pomba ABCD. Hailigute
OCTpHIH yros pomoba.

1) Han npaBunabHBIN TeTpasap DABC ¢ pe6poM, paBHBIM V3.
Touka M siBnsieTca cepejuHoit orpeska AC. Briuucaure cka-

JIApHOEe NpOu3BeJeHHE BEKTOPOB BD u MB.

2) Ha ocu anmiuKaT HalifuTe TOYKH, U3 KOTOPBIX OTpe3oK BC
BHUJEH [OJ OCTPBIM yrjom, ecau B (-10; 7; 9), C (2; 6; —4).
1) Bce pe6pa npaBusbHOI nupamuabl EABCD paBHH 2. BbI-

YHCJUTE CKaAJAPHOE IIPOU3BEJeHUEe BEKTOPOB BD u DE.

2) Haunbr Touku A (7; 3; 9), B (—4; 5; —-3) u touka C, npwu-
HaaJge)kainaa ocu abcuucc. HaiinuTe Bce BO3MOXKHBIE 3Haue-
HUA KoopauHaT Touku C, ecjii M3BECTHO, 4To yroa ACB He
ABJSAETCA OCTPbHIM.
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1) IIycts S — naomazns Tpeyroabauka ABC. Joxkakure, 4To

s=1/aB> 46> (4B acy.

2) Hcmoab3ysa cKalsipHoe NpOU3BejleHHe BEKTODPOB, HalauTe
HanOoJiblllee 3HaYeHUEe BLIPAYKEeHUSA

JsinZ x +0,5 + y/cosZ x — 0,5 + /0,5.

IIpr xakoM x mocruraercsi 3To 3HayeHue?
1) HoxarkuTe, uTO MJollaab napasaerorpamma ABCD paBHa

JAB2.AD? - (AB- AD).
2) Hcnoapaysa cKaJsipHOe NpPOU3BeJeHHEe BEKTOPOB, HalguTe

Haunbosplllee 3HaueHuMe cymmbl v1+ x +v1—x +1. Ilpu xa-
KOM X 3TO 3HayeHHUe CYMMBbI HOCTUTaeTCsi?

§ 106. CBOMCTBA CKANAPHOrO NPOU3BEAEHWA BEKTOPOB

106.1.

106.2.

106.3.

106.4.

106.5.

1) Beryucaute yroax MeXAY BeKTOpaMH a=3m+2k wu

b=m + 5k, rie m u E — eaMHHUYHBIE B3AMMHO TepHueHauKY-

JSIpHBIE BE€KTOPBHI.

2) ABCD — mnpaBHJIbHBIM TeTPasAp. Y IPOCTHTE BHIPAKEHHE

(AB + BC) - (AB - BC) + AD - (AC — AB).

1) BriuuciauTe yros Mexxkay BeKTOpaMu E=V3a+b u

m=2a+2 v3 l_;, rae aunb— eIUHUYHbIe B3AaUMHO IepneH-

IUKYJIAPHBbIE BEKTOPHI.

2) B nupamune HPMKE Bce pebpa paBHBI. ¥ IPOCTHUTE BhIpA-

JKeHUe (ﬁ —J\ﬁ) (ﬁ{+ﬂ) + HK (m+ﬁ).

1) ¥Vron mexxkay BeKTOpamMu aunc paBeH Yray MeXAY BEKTO-

pamMmn bu czn paBeH 60°, b L ¢. Beruucaure CKaJIApPHOE ITPON3-

Begenue (a —2¢)-(b +¢), ecnun |a|=|b|=]|¢c]| = x.

2) B rerpasape BACD /BDC=/BDA=/DCA =90°,

BC =3, AC = 4. Haiigutre cymmy
AB-AC+BC-BA +CA - CB.

1) BekTops! c_;, buc NONapHO NepneHJUKYJIAPHBI. Beruncan-

Te CKaJIIpHOE Mpou3BeleHUe (c; +25) . (35 - Z), eciau |E| =y.

2) B nupamune PHKM pebpo PM sBiAsieTcA BbBICOTOIH,

ZPKH =90°. Haiiaure cyMMmy ﬁ . ]ﬁ( + H_K> . I?Kf +

+ KM - KH, ecntu MK =6, KH = 8.

—->

1) Iausl Tpu BeKTOpa @, b U ¢, YAOBIETBOPAIOLIHE YCIOBHIO
-> > > - -> ->
a-b-c=0,|a|=38,|5|=4,|c|=5. Beruucnure

> > - > >
b.c—-a-b-c-a.
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2) Hokaskure, 4TO, KAKOBEI Gbl HH OBLIM YeThIPE TOYKHU IIPO-

crpaHcrBa A, B, C, D, uMeeT MecTO pPaBeHCTBO
AB.CD+ AC - DB+ AD - BC = 0.

>

106.6. 1) daum TpH BekTOpa 5, bu Z, YAOBJIETBOPAIOL[HE YCIOBHIO

-> - -> -> -> -> ->
a+b+c=0,|al=1,|b|=4,|c|=5. Beruucaure

- > - > > >

a-b+b-c+c-a.
2) HokakuTte, 4YTO JJisg JI06Oro TeTpasApa C BepIIHHAMH
B Toukax A, B, C, D BuIIOJHAETCA PaBEHCTBO

BC-DA+BD-AC+AB-DC=0.

—->

> ->
106.7*.1) Mausl TpH BexkTopa 4, b um c. J[oKa)kxuTe, 4YTO BEKTOP

106.8*%.1) llannsl Tpu BeKTOpa

(I; . Z)-g - (5 . Z') b TepneHAUKYJIAPEH BEKTOPY c.
2) ABCD — rterpasap. [Jokaxure, 4TO
E-&S:%(A_152+B_C’Z—Xé2—3_1’)2).

-

- -> ->
c. A3BecTHO, uTO @ L c. [loraxku-

Q4
Pl oy
AN

(

> - -> ->
Te, YTO BEKTOp b +¢ — -G NepHeHAVKYJAPEH BEKTOpY 4.

2) ABCD — Tterpasap. Jokakure, 4TO
A_C'>-B_)D=-;—(A_»DZ—A_3§2)+-;—(B_C)'2—C_D>2).

§ 107. PEWEHME 3ARAY C UCMNONb30OBAHMEM
CKANMAPHOIO NPOU3BEAEHWUA BEKTOPOB

107.1. 1) Han ky6 ABCDA,B,C,D,. HaiiguTe yron MexJay NpsAMbI-

mu AD, u BK, rae K — cepeauna DD,.
2) HokakuTe, 4YTO B IPABHJIBHOM TeTpasipe CKPeIHBaio-
muecda pebpa B3aNMHO NEPNEeHANKYJIAPHEIL.

107.2. 1) Man xy6 ABCDA,B,C,D,. Halinure yron Mexjay NpAMbI-

mu AC u DC,.

2) HokasKkHTe, YTO B IPAaBHJIbHOM! YeTHIPEXYTOJbHOH MHUpaMH-
e AMATOHAJb OCHOBAHHUSA NEPHEeHAUKYJsipHAa GOKOBOMY peb6-
Py, He IlepeceKamIlneMy ee.

107.3. 1) lar npamoyroJbHbIil napainenenunen ABCDA,B,C,D,,

OCHOBaHHEM KOTOPOTO CJIYXKHT KBaJpaT cOo cTopoHoil a. Haii-
aute yroy mexay npameimu C,D u A,C, eciu 6oxoBoe pe6po
paBHO 2a.

2) JokakuTe, 4TO B MPABUJIbHOUN YETHIPEXYTOJbHONH MHUPAMH-
ne EABCD npsimasi, IpoXOAsiniasi yepe3 OCHOBaHHe BEICOTHI
nupaMuJbl U TOYKY NepecedyeHUs MeAuaH rpanu EAB, nep-
NeHAUKYJIApHA npsamoii AB.

107.4. 1) B npsamoyroasnoM mnapaJieienunege ABCDA,B,C,D,
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pebpa AB, AD, AA, cOOTBETCTBEHHO DaBHEI a, 24, 3a. Haii-
AuTe yroJ Mexnay npameiMu BD u AB,.



107.5.

107.6.

107.7*.

107.8*.

108.1.

108.2.

108.3.

2) Hoxaxxute, YTO B IMpAaBUJIbHOHN TpeyroybHO nmupamuae DABC
npsiMasi, IPOXOAsAIas uepes3 BepIIMHY A U TOYKY Iepecede-
HusA Megual rpaiu DBC, nmepneHAUKYJspHa npsmoil BC.

1) B npasunbHO# TpeyroabHoii npusme ABCA ,B,C, AA, =
= :/% AB. Haiigute yros mexay npameiMmu AB;, u BC,.

2) JoxkakuTe, UTO eCJH B TPEYroJIbHON NMUpaMuAe IIPOEeKI A
BEePIIMHBI MUPAMHALI Ha IPOTHBOJIEXkKAWIYI0O I'PaHb JEKUT Ha
BEICOTE TIDaH#, TO ABa pe6pa MHUpPaMHUALl B3AUMHO IePIEHIH-
KYJIAPHEI.

1) B npamoit mpusme ABCA,B,.C, AB=BC=1, AA, =6,
£ZBAC = 30°. Haiinute yriel Mexay npameimu AC, u A;B.
2) HoxaxkuTte, YTO €CJIH B UETHIPEXYTOJbHON mMUpaMuje Ipo-
eKIIUA OJHOH M3 BepIIUH OCHOBAHHSA HA AUATOHAJBHOE cede-
HHUE JIE)KUT Ha BBICOTE 3TOTr'0 CEYEeHH A, MPOBEAEHHONH K JHAaro-
HaJI1 OCHOBAHHUS, TO OLHO U3 ODOKOBBIX pebep MUpPaMHILI IIep-
NeHAUKYJAPHO 3TOM AMATOHAJIH.

1) Haiigute paccrosauue ot Touku A (10; 0; 0) 1o npamoit,
npoxogasaineil yepes Touku B (0; 0; 0), C (8; 6; 0).

2) Tpu pebpa mpAMOYronbHOro INapallleJlenUuIena «BHLHBI»
U3 TOYKHU IepecedyeHus: ero AMaroHajeil mox yriaMu o, B, 7.
Hoxaskure, 4To cos o + cos B + cos y= 1.

1) Toukm A (1; 0; 0), C (4; 3; 0), B (0; 5; 0) ssBiAOTCA Bep-
mIMHAMHU TpeyroiabHuka. Haigunre BricoTy BH.

2) U3 ToOuYKM mepeceueHHs [UATOHAJEH IIPIMOYTOJLHOTO
napajjenenunena AUArOHAJHM TrpaHel, BBIXOAAIME W3 Of-
HOI BepIIMHBI, BUJAHBI IO yriaamu o, B, y. Joxkaxure, 4ro

cos o + cos B + cos y=—1.

§ 108. ABUXEHMA

1) Hafizute KOOpAMHATHI TOUEK, B KOTOPbI€ NEPEXOJUT TOY-
xka A (100; 200; 1) npu:

a) HEHTPAJBHOM CHMMMETPHH OTHOCHTEJbHO Hauajla KOOPAMHAT;
6) sepKaJbHOIl CHMMETPUM OTHOCHTENbHO IjocKoctu Oxy.
2) JokakuTe, YTO MPH IBUKEHHUH TPEYTrOJbHHUK OTOOPakaeT-
cAd Ha DaBHBIH eMy TpPEeyroJjbLHHUK.

1) Haiigure KOOpAUHATHI TOYEK, B KOTOPbIe IEPEXOAUT TOUKA
B (0,01; 0,02; -1) npmu:

a) oceBOIl CHMMETDHH OTHOCHTEJBLHO ocu Oz;

6) mapannenbHOM MepeHOCe Ha BEKTOD 5 {0,09; 0,08; 1}.

2) JlokakuTe, UTO NpHU ABHYKEHHH yroJ oTobpakaeTcss Ha
paBHBIA eMy yroJ.

1) a) HMoxaxkure, uro Touku A (1; 2; 3) u B (-1; -2; -3)
CHUMMEeTPHUYHBI OTHOCHUTEJLHO HAaYajia KOOPAWMHAT.

6) Hokaxkure, uro Touxku B (3; —4; 5) u C (3; 4; 5) cummerT-
PHUYHBI OTHOCHUTEJBbHO mockocTu Oxz.

2) JoxaxXuTe, uTO NpU ABUKEHUH ABYTPAHHEBIH yros ortobpa-
JKaeTcsi Ha PaBHBI eMy JBYIrpPaHHBIM yroJ.
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108.4.

108.5.

108.6.

1) a) IIycTe Opu mapajaielbHOM II€PEHOCE Ha BEKTOD 5 TOY-
Ka A (1; 2; 3) nepexoaur B B (4; 5; 6). Haiinurte koopau-
HAaTBI p.

6) Hoxkakure, uto Touku A (5; 6; 7) u B (-5; 6; —7) cummer-
PHUYHBI OTHOCHTEJbHO ocu Oy.

2) HJokakuTe, YTO IPH ABHUKEHHH NPAMAS U ILIOCKOCTD,
coCTaBJIAIOIINE YTroJ @, OTOOparkaloTCss Ha IPAMYIO U ILIOC-
KOCTb, COCTABJAIOIINAE YTOJ .

1) IIpsmas a comep:KuT OHCCEKTpPHCY yrja, oOpa3soBaHHOTO
KoopAuMHATHBIMH ocaMu Ox u Oy. HaliguTe KOOpPZMHATHI
TOUKHM A, B KOTOpPy0 nepexoguT Touka A (10; 20; 0) npu
OCEBOM CHUMMETPHUH OTHOCHUTEJBHO IIPAMOH a.

2) sIBnserca nu ABHMMKeHWeM OTOOpakKeHHe MPOCTPAHCTBa Ha
cebs, ipu KoTopoM Jio6ad TOUKa ¢ KOOpDAMHATAMH (X; Y; 2Z)
MepeXOAUT B TOUKY ¢ KoopauHaramu (2x; 2y; 22)?

1) IInockocTh o coaep:kUT ock Ox u GuccekTpucy yraa, obpa-
soBaHHOro ocaimMu Oz u Oy. Hailiiure KOOpAMHATHI TOYKH,
B KOTOpYyI0 IepexoguT Touka B (0; 20; 10) npu 3epKaibHON
CHUMMETPUU OTHOCHUTEJBHO TIJIOCKOCTH O.

2) fIBasieTcsa au ABM)KEHHEM OTOOpaKeHHe IIPOCTPAHCTBA Ha
cebs1, mpu KOoTOpoM Jobas Todka ¢ KoopauHaTtamMu (x; y; 2)
IIEPEXOAUT B TOUKY (x — d; y + 3; 2 — 7)?

§ 109. NPUMEHEHUE ABWXXEHWA NPOCTPAHCTBA K PEWIEHHUIO 3AJRAY

109.1.

109.2.

109.3.

109.4.
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1) HJokaxkure, YTO NP ABHUIKEHUH IPAMAasA, NepHeHIUKYIAD-
Hasl MIJIOCKOCTH, O0TOOpakaeTcs Ha NPAMYIO, II€PIEeHIUKYIAAD-
HYIO IIJIOCKOCTH.

2) Hcxoma m3 JoKasaHHOrO B 3ajade 1, AJokakuTe, UTO €CIH
OJHAa W3 JABYX IMapajljeJbHBIX IIPAMBIX IEepIeHAUKYJIApHa
IIJIOCKOCTH, TO M APYyras NEepIeHAUKYJIsipHa 3TOH NJIOCKOCTH.
1) HJoxaxxuTe, 4TO IIPH ABHUKEHUU IIJIOCKOCTh, NEePHEHAUKY-
JSIpHaA NpaMoi, oTobOpakaeTca Ha IJIOCKOCTb, NMEepPIeHIUKY-
JIIDHYIO NPAMOI.

2) Ucxogs u3 JOKa3aHHOTO B 3ajmaue 1, JOKaXXUTe, UTO €CJIH
OHA U3 IBYX MapaljleibHBIX IIJIOCKOCTell NMepneHAUKYIsapHa
OpAMOH, TO U ApYyras MepHeHIUKYJISIpHA 3TOH NPAMOH.

1) JoxakuTe, 4TO HIpsSMas, cojeprkallas BBICOTY NIPaBUJIb-
HOM 4YeThIPeXyroJIbHOH IHUPaMUALI, ABJISETCA €€ OChI0 CUM-
METpHH.

2) Hcxonma u3 JOKA3aHHOTO B 3ajade 1, nokaskure, 4TO N1060€e
CeueHNe IPAaBUJILHON YeThIpeXyroJbHOH ITUPaMUJbI, COAEPIKa-
1Iee ee BBICOTY, SIBJSAETCA PaBHOOEJPEHHBIM TPEYroJbHUKOM.
1) llokaxkuTe, UTO HpsMafA, coAepixaliasd TOUYKH Ilepecede-
HUA JUAaroHaJied MPOTHBOIOJIOXKHBIX I'paHel IpPAMOYTroJbHO-
ro mnapajuiejieluiesna, SBAAETCA ero OChl0 CUMMETDPHUHU.

2) Ucxoma U3 moxkas3aHHOTO B 3agaue 1, JOKaKHTe, 4TO JIO-
60e ceueHne NPAMOYTrOAbHOTO HapaJjjejielluilefa MJIOCKOCTHIO,
cozep:Kalleil TOUKHM IIepeceueHUsl AUaroHanseil IPOTHUBONO-
JIOXKHBIX I'paHel, ABJAETCSA NPAMOYTOJBHUKOM.



109.5.

109.6.

110.1.

110.2.

110.3.

110.4.

110.5.

1) Hokaxkure, 4To HpAMas, COAepsKallas CePeAUHBl IIPOTH-
BOIIOJIOXKHBIX pefep IPaBUJBHOrO TeTpasapa, SBJIAETCH €ro
OCBI0 CHMMETPHH.

2) Hcxons u3 goKasaHHOro B 3ajaue 1, JOKAXKUTe, UTO KaK-
Jasg IIJIOCKOCThb, IIPOBeleHHasd 4Yepe3 CEpPeJUHBbI IIPOTHBOIO-
JIO’KHBIX pefep NpaBUJILHOrO TETPasapa, AEJUT 3TOT TETPA3IAD
Ha JBe paBHbI€ YaCTH.

1) JToka’kuTe, 4TO TOYKA MepeceueHus JuaroHaaey napasiie-
Jenuiesa ABJIAETCA ero IEHTPOM CHMMETPHU.

2) Hcxoasa u3 HOKa3aHHOTO B 3ajaude 1, JOKaXKHTe, UTO KaK-
Jas IJOCKOCTh, IIPOBeAeHHAA Yepe3 TOUYKY IIepecedyeHus gua-
roHajey mapajiesienuiena, AeJUT ero Ha JBe PaBHBIE YaCTH.

UMIUHAP. KOHYC. LWWAP
§ 110. LMAUHAP

1) Pagmyc ocHOBAaHMSA IIMAWHApPA B 3 pa3a MeHbIIE BBICOTHI,
a Imoiaab IOJIHOH HOBEepPXHOCTH paBHa 28871 cm2. Haiigure
pasMepsl IUJIUHADA.

2) ImaroHanb cedeHUs IUJHUHIPA, NapajjejIbHOTO ero OocH,
paBHa 9 CM U HAKJIOHEHAa K IIJIOCKOCTH OCHOBAHUSA MOJ yIJOM
60°. Haliagure mnJoiaapr IIOJHOH I[IOBEPXHOCTH ITHJIMHApPA,
eciy B OCHOBAaHHH IUJMHApPa OoTcekaeTcs ayra B 120°.

1) IInomaapr 60KOBOIT MOBEPXHOCTH IMJIHHAPA BABOE GOJbIile
MJoUaA¥ OCHOBAHWUSA, a I[JIO[aAb IIOJHON NOBEPXHOCTH
5007 cm?. Haiigure pasMepsl IHUJINHADPA.

2) CeueHHe IUJMHApPA IJIOCKOCTHIO, IapajjejIbHOH ero ocH,

yaaleHO OT Hee Ha V3 cm. Haiigute nyomags MOJHONU IIOBEPX-
HOCTH IMJIMHADA, €CIH IJIOLIaAb ceueHUs paBHa 8 cm? u oTce-
KaeT OT OKPY’XKHOCTH OCHOBaHUSA Ayry B 60°.

1) Pa3BepTKoii GOKOBOIl ITIOBEPXHOCTH IIMJIHUHADPA CJIYKHUT
npamoyroabHuk ABCD, AC =4 cm, LCAD = 30°. Haitaure
NJIOUIaAb IMOJIHOM NOBEPXHOCTH LHUJIHHAPA, €CJH €ro BhICOTa
paBHa CD.

2) IIpsimas, nepecekarmiasd OCHOBaHUA IUJHUHADA B TOYKAaX,
JIeKaIlllUX Ha OKPYYKHOCTH OCHOBAHUM, HAKJIOHEHA K HUM IIOJ,
yraom 60° u ymaneHa ot ocu Ha 5 cm. Haiigute BwIiCcOTY IH-
JUHJPa, €CJU pajuyc OCHOBaHHA paBeH 13 cMm.

1) Pa3BepTKo! GOKOBOHM NMOBEPXHOCTH IUJHHADPA CIYIKUT IIPSA-
MoyrosbHUK ABCD, AC =8 cm, LCAD = 30°. Haiigure 1jo-
UIaAb IIOJHOM NOBEPXHOCTH IHUJIWHAPA, €CJH ero BHICOTA paB-
Ha AD.

2) JBe TOuKH, JiexKalllie HA OKPYKHOCTSX PA3HBIX OCHOBaHUH
OUJINHApPA, COeAWHEHH oTpe3koM. Halijute ero aaunHy, eciau
paguyc OCHOBaHUA W BhICOTA HUJIMHAPA paBHBI 10 m 17 cM co-
OTBETCTBEHHO, a PACCTOSHHE OT OCH IIMJIMHApPA A0 OTpe3Ka 4 cM.
1) IlnmockocTH ABYX CeueHHM IMJIHMHAPA, NIPOXOIAIIUX udepes
onny obpasyroiyio, obpasyioT yroa 60°. Haiiaure miaomanb
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110.6.

111.1.

111.2.

111.3.

111.4.

111.5.

128

60KOBOH NOBEPXHOCTH IHJHWHADPA, €CJHH IUIOLIAAKX Ce4YeHHH
paBHbI 11 1 13 cm2.

2) IInockocTh IlepeceKaeT OCHOBAHHUS IUJHHAPA IIO XOpZam,
paBHBIM 6 u 8 cM, paccrosHMe Mexay KoropmiMHu 9 cm. Haii-
JAATE IJIOLIAAhL IIOBEPXHOCTHA IHJIHHApPA, €CJOH Paguyc OCHOBA-
HHSA paBeH 5 CM M IIJIOCKOCTH IIepeceKaeT OCh IHJIHHIPA BO
BHYTPEHHEH ero Touke.

1) IInockoctu AByx ceueHmit munuaapa AA,C,C u AA,B,B
IIPOXOJAT Yepe3 oxHy obpasyioniyio AA,, HX NJIOIaay PaBHEI
o 105 cm2. Haiigute miomags G0KOBOl MOBEPXHOCTH IM-
JHHJApPa, ecau Iomans ceuenus CC,B,B pasHa 40 cm?.

2) BepiuuHbI KBaJipaTa IPHHALJIEKAT OKPY>XKHOCTSIM BepXHe-
ro ¥ HHKHEro oCHOBaHMil muanuapa. Haiaure niaomans Io-
BEPXHOCTH, €CJIH PaAuyC OCHOBAHHS IMJIHHAPA paBeH 7 CM,
cTopoHa kBajgpara 10 cM M IJIOCKOCTH KBajpaTa IepeceKkaeTr
OCh LUJIUHAPA.

§ 111. KOHYC. YCEYEHHbIA KOHYC

1) OceBoe ceueHHe KOHyca — paBHOOGEAPEHHBIA MPAMOYTOJIb-
HBIH TPEYyroJbHHUK ¢ THOOTeHy30it 12 cm. Haiiaure miomainn
MOJHOH IIOBEPXHOCTH KOHYycCA.

2) Haiigure nioniajb MOJHOMH MOBEPXHOCTH YCEYEHHOI'O KO-
Hyca, eCJH IJIOIaJHh ero ocHoBaHMil 25m m 64xn cm?, a mio-
I[8Jb OCEBOTO CedyeHHsd 52 cm2.

1) OceBoe ceueHHe KOHYCa — paBHOGEADPEHHBLIH TPEYTOJbHHUK
c yriiom 120° u paBHEIMU cTOpoHaMu o 16 cMm. Haiiaure mio-
Iagb IMOJHOM NOBEPXHOCTH KOHYycCA.

2) Hajigure miaoujaab MOJHOH MOBEPXHOCTH YCEUEHHOT'O KO-
Hyca, ecJN OH o0pa3oBaH BpallleHHMEeM IIPAMOYrOJILHOH Tpare-
nHA ¢ ocHOBaHUAMHK 13 m 18 cM BOKpPYr MeHbIlleil CTOPOHEI,
paBHO# 12 cm.

1) OceBoe ceuyeHHe KOHYCA — IIPAMOYTOJBHHIN TPEyroJbHHUK,
nepuMeTp KOTOporo paseH 16 (2 ++/2) cm. Haiigure miomans
NMOJIHOM ITOBEPXHOCTH 3TOro KOHYyca.

2) Haiigure paguychl OCHOBAHMM yCEUEHHOTO KOHYCA, €CJIH
ero GokoBaA MOBepXHOCTH paBHa 208w cM2, o6pasylomas
13 ¢mM, a BmICcOTa 5 CM.

1) OceBoe ceuenme KOHyCa — TPEYTOJbHHMK, IJIOIIAAbL KOTO-
poro paBHa 163 cm?, a oguH u3 yraos 120°. Haiigure mio-
n1ajJb MOJIHON IIOBEPXHOCTH 3TOTO KOHYCA.

2) O6pasyroljada ycedeHHOro KOHyca paBHa 8 CM M HaKJIOHEe-
Ha K IJIOCKOCTH OCHOBAHMA MmoJ yrjaoM 60°. Jluarosanas oceBo-
ro Ce4YeHWUsl JNEJIUT 3TOT yroJ momojaM. HaiiauTe miomaab
TOJIHOHM ITOBEPXHOCTH YCEUYEHHOIr'0 KOHYCA.

1) HaianTe miomags NOJHOW MOBEPXHOCTH KOHYyCa, €CJH Ie-
PHMETD ero oceBoro ceueHus: pasedH 16 cM, a yroJs passBepTKH
60oxoBOIT moBepxHocTu 120°,



111.6.

2) OmpepenuTe, B KAKOM OTHOIIEHHUH JAEJHUT BBICOTY KOHYycCa
IUIOCKOCTH, IIapaJijieibHasi OCHOBAHHIO, €CJH IIOJy4YeHHBIe
MEHBIINH KOHYC M yCeueHHBIH KOHYC MMeIOT paBHBIe IIJIOIla-
AU OOJIHBIX HOBEpXHOCTeif, a obpasyrolias U pafuyc OCHOBA-
HUA HCXOJHOrO KOHyca paBHBI 16 m 10 cM cooTBeTCTBEHHO.
1) Haiigure naomanh IOJHON NOBEPXHOCTH KOHYCA, €CJH
IJIOIIAAbL OCeBOTO CeueHHUA paBHa 48 cM?, a yroj pasBepTKH
60KOBOIl IMOBEpPXHOCTH paBeH 216°.

2) OmpepennTe, B KAKOM OTHOIIEHHUM AEJHUT BBICOTY KOHYcCa
IJIOCKOCTDH, NapaJjijiejibHasd OCHOBAHHUIO, €CJIH ILJIOIaAb IIO-
BEPXHOCTH OTCEYEHHOI'0 KOHYCa paBHA IIOJIOBHHE ILJIOLIAAU
IIOBEPXHOCTH BCEro KOHyca, a paJuyc OCHOBAHUS U 00pa3yio-
ojas MCXOJQHOrOo KOHyca paBHEI 2 M 6 cM COOTBETCTBEHHO.

111.7%.1) AA,, BB,, CC,, DD, — obpasyiomue nmrugapa. Ilo-

CTPOliTe TOUYKY mHepecedeHHA mnpamoil DD, M IJIOCKOCTH,
npoxoasamiel uyepes gaHHble Touku M, K, P, npuHazgie)xa-
e COOTBETCTBeHHO obpasyiomum AA,, BB,, CC,.

2) KoHyc KaTHTCA IO IIJOCKOCTH BOKPYI HeIOABHXKHOM Bep-
muHbl. HaiiuTe miomans mIOBEePXHOCTH, OMHUCLIBAEMOM BLICO-
TOM, ecau obOpasymwinas KoHyca paBHa L, a Beicota H.

111.8*%.1) OA, OB, OC, OD — o6pasywinue kKoHyca. IlocTpoiire

112.1.

112.2.

112.3.

112.4.

112.5.

TOYKY mnepecedyeHusi npamMoil OD M MJIOCKOCTH, IPOXOAAIIeit
yepe3d gaHHble Touku M, T, K, nmpuHajajexaiiue COOTBETCT-
BeHHO obOpasymomum OA, OB, OC.

2) IllecTr OAMHAKOBHIX KOHYCOB VJIOMKEHBI HA IJOCKOCTH
TaK, YTO COIIPUKACAIOTCA BepPIIMHAMHU M MEXAY HUMHU He HMe-
eTcda nmpocBeToB. HailaiuTe BeIHUMHY yIjla IPU BEpIIHHE OCe-
BOTO CeYEeHHUsA KOHycCa.

§ 112. NNOWAAb NOBEPXHOCTHU TER BPALLUEHUA

IIpAMOYrosbHBIH TPEYroJbHUK C KATETOM 8 CM M OpHJEKa-
muM K Hemy yrjom 30° BpalljaeTcsi BOKPYTr IIpPAMOM, comep-
Kaleil runorenysy. HaliguTe miaomiaapr IMOBEPXHOCTH IIOJY-
YeHHOTO TeJa.

PaBHOOespeHHBIH TPEYTOJLHHK, ¥ KOTOPOro 6OKOBBIE CTOPO-
HBI PaBHBI 10 4 ¢M, a oauH u3 yrios 120°, Bpalnaercsa BOKpPYT
npsaMoi, coaeprkaleit 66ab1IyI0o cTopory. HaltauTe niomnans
MOBEPXHOCTH IIOJYYEHHOro TeJjia.

B paBHOGenpeHHO# Tpamenuu OoCHOBaHMA paBHH 14 u 50 cMm,
a nuaroHass 40 cM. OTa Tpaneuus BpallaeTcid BOKPYTr IIpH-
MO, cojep:)kalneil MeHbIllee OCHOBaHMe Tpamenuu. Haiigurte
IJIOa b IIOBEPXHOCTH IOJIYYEHHOTO Teja.

Huaronanu pom6a paBHbel 6 1 8 cM. IToT poM6 BpaljaeTcs Bo-
Kpyr npaMoil, cojepskaiieil ogHy u3 ero cropoH. Haligure
IJIOIa/lb HOBEPXHOCTH IIOJYUYEHHOT'O TeJa.

Tpeyronsuux co cropomamu 25, 17 u 28 ¢cm BpamaeTcs BO-
KPYyT OpAMOM, mapaJjiieIbHON MeHbIIeill CTOPOHe H YAAJeHHOH
ot Hee Ha 20 cMm. Hailiaure nmiaomaib MOBEPXHOCTH IOJyYeH-
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113.1.

113.2.

113.3.

113.4.
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HOT'O0 Teja, eCJH OChb BpAallleHUA U BEepIINHA, IIPOTUBOJEXA-
asA MeHbIIell CTOpPOHe, JIEXKAT II0 pPasHbleé CTOPOHBLI OT IIpHA-
MO, cofepskalieil 3Ty CTOPOHY.

TpeyroabHuk co cropoHamu 13, 14 u 15 c¢cm Bpamaercs Bo-
KpYT IpAMO#, napajljieIbHOH MEHbIIeH CTOPOHE U yAaJeHHOMN
oT Hee Ha 16 cm. Hajigure miomiagbr NOBEePXHOCTH IOJIYyYeH-
HOT'O Tejla, €CJIU BepIINHA, [IPOTHBOJIEXKAII]AA MeHbIIel cTo-
POHe, JIeKHT MeXJY OChI0 BpallleHHus M TMpAMO, comepika-
mefl 3Ty CTODOHY.

§ 113. YPABHEHUE COEPbI.
B3AUMHOE PACMONOXEHUE CPEPbBl U NNOCKOCTHU

1) Touxka A (0;+2;+5) mnexxur Ha cdepe ¢ LEHTPOM
O (3; 0; 0).

a) 3anumuTre ypaBHeHHe cepbl.

6) IIpunagsexxar Ju aTO# cdepe TOUYKHM C KOODAHMHATAMU
(5; 0; 2+3), (4; -1; 0)?

2) BepmuHBI IPAMOYTOJbHOTO TPEYTOJLHHKA C THIIOTEHY30M
24 cm nexat B cdepe. Haitaure pagmyc cdepnl, ecam pac-
CTOsIHUe OT IeHTpa cdephbl J0 MJOCKOCTH TPEYroJbHHKA paB-
HO 5 cM.

1) Ientp cdhepnl umeer xoopauHatsl (0; 0; 4). Chepa npoxo-
IUT uepes TOUYKY (2+/2; 0; 5).

a) 3anumute ypaBHeHHe cdephl.

6) Ilpmaagieskat au cdepe TOUKM ¢ KoopauHaTamu (3; 1; 5),
(0; V5; 6)?

2) Bce cTopoHBI KBajapaTa, pasHble mo 10 cM, KacawTca che-
pel. Halinure paguyc cdepbl, ecay pacCTOsAHHE OT IEHTPpa
ceprl 10 NJIOCKOCTH KBaapaTa paBHO 12 cm.

1) Hanwr Ttouxku A (-3; 1,5; -2) u B (3; -2,5; 2). Orpesoxk AB
fABJISIETCA AUAMeTpPOM cdephl.

a) 3anumiute ypaBHeHHMe cdephl.

6) IIpunannexxar Jau cdepe TOUYKH C KOOpAMHATAMH
(/75 -1,5; 3), (3; 2,55 1)?

2) CropoHa TpeyroJlbHHKa, Jexkallad NOpoTuB yriaa B 60°,
paBHa 3+/3 cM. BepIuMHBI TpPeyroJbHUKa IPHHALIEKAT cde-

pe. Haiinure paccrosanue oT meHrpa cdepsl A0 IJIIOCKOCTH Tpe-
YTOJBbHUKA, eclau paauyc chepbl paBeH 5 cM.

1) Touxku C (1; -1,5; 3) u D (-1; 2,5; ~3) nexxar Ha cdepe.
Oentp chepnl npuHaanexkutr orpesxry CD.

a) 3anumunTre ypaBHeHHe chephl.

6) IlpuHagieskar au chepe TOUKH, MMeIOLINe KOOPAMHATEI
(8;-1,5; V7), (1; 2,5; 3)?

2) Croponsl pom6a paBHBI 163 cm, a yroa 60°. Bce cTOpOHEI

poMmba xacawoTcsa chepbl paguycom 15 cm. Haiigure paccros-
HHe OT IeHTpa cdephl OO IJOCKOCTH poMmoba.



113.5. 1) Hanus chepa x? + y? + 22 = 25 ¥ NAOCKOCTH, TPOXOASIIAN
yepe3d Touku (0; 8; 0), (0; 0; §—é@] napajaneibHo ocu Ox.
ITepecekaeT i1 9Ta mIOCKOCTDb chepy? B cayuae nepeceueHus
HafliuTe IINHY JIMHUU IIepecedyeHus.

2) BepmuHbl TPEeyroJbHUK& MPUHAATIEXKAT cdepe, a CTOPOHBI
yaaJIeHbl OT ee eHTpa Ha 25 cm. Haliaure niomans TpeyroJb-
HHKAa, eCJIM ero IJIOCKOCTh yAaJleHa OT eHTpa cdephl Ha 24 cM.

113.6. 1) IInockocTh ¢, mapajaeibHasi ocu Oz, nmepecexkaeT IJOC-
KocTb Oxy no npsaMoii a. Ilpsamas a B niaockoctu Oxy umeer
ypaBHeHUe Yy =62 - x. IlepeceueT JH MJOCKOCTHL O cdhepy
22+ y? + 22=100? B ciayuae mnepeceueHus HaiifuTe IJIUHY
9TOH JIMHHUU.

2) IlepuMeTp TpeyroJbHHKa paBEH 723 cM, ero CTOPOHBI

Kacawrca chepbl. Halitute paccTodHUE OT IeHTpa cdepsl 10
IIJIOCKOCTH TPEYroJIbHUKA, €eCJIU BepIIMHBI TPeyroJbHUKA
yZajgeHbl OT LeHTpa cdepsl Ha 26 cMm.

113.7*%.1) NmeroT nu obuixe TOUKH IIaphl, OTpaHUYEeHHBIEe chepaMu
X2+ P +22=2x+4y - 62+ 11, x>+ y?> + 27 - 8y + 62 = -21?
2) Touxa O nexxut Ha auaroHanu AC, ky6a ABCDA B,C,D,
U AeJuT ee B oTHomneHuHu 1 : 3, cuurast or Touku A. BeisicHuTe
B3aMMHOE DacIloJIo)KeHue chepsl ¢ IieHTpoM B Touke O U pagu-
ycom 15 cM ¥ rpaHeii Ky6a, ecau pebpo paBHo 40 cm. B Tex
caydasx, KOrja OHM IepeceKaloTcsi, HalliuTe paguyc ceueHHs.

113.8%.1) Hmeror g1 obHie TOYKHU LIaphI, OTpaHUYEHHEIe cdhepaMu
X+ y?+22=2x-62+6, x2+4x+y®+ 22 =6y + 8z — 4?
2) Ilentp cdepsl gexxur Ha auaroHanmu AC rpaHn kyba
ABCDA,B,C,D, c pe6pom 20 cM M JAeJIUT ee B OTHOIIEHUU
1 : 4, cuurasa or TOUYKM A. BeIsICHUTe B3aMMHOE DacIIOJIOKe-
HHUe rpaHeil kKyba u cdepsl, ecnu ee paguyc 6 cm. B Tex cuay-
4afgx, KorJa OHH IlepeceKaloTcs, HaljuTe Daguyc CedYeHUs.

§ 114. COEPA

114.1. 1) CeueHue mapa HJIOCKOCTHIO, YAAJIEHHOM OT €ro IeHTpa Ha
12 cM, umeer mnomans 25n cm?. OnpefenuTe IJIOHIAAb IIO-
BEPXHOCTH Ilapa.

2) Ilnockocth mepecexkaer cdepy. Huamerp cdepsi, mpose-
JEHHBIH B OXHY M3 TOYeK JUHUU NepecevyeHUs, UMeeT AJIHHY
42 AM U COCTaBJISAET C IJIOCKOCThIO yroa 45°. Haiigure aan-

HY JUHUU TlepeceyeHusd.

114.2. 1) JIuHusa nepecedyesus chepsl U IIJIOCKOCTH, YIaJeHHOH OT

neHTpa cdepsl Ha 8 cM, umeer AauHy 121 cm. Haitgure mio-
uiaab IOBEPXHOCTH c(epHl.
2) Ilnockocts mepecexkaerT 1map. Juamerp, NpPOBEeAEeHHBIH
B OAHY M3 TOYEK JIMHHUH IlepeceuyeHUus, COCTABJSAET ¢ MJIOCKO-
cThio yroa 45°. Haligure miomans cedyeHHs, €CJaU JuaMeTp
mapa paBeH 4+/3 cm.
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1) Ceuenus 1mapa ABYMS NOapajjejJbHLIMH IIJOCKOCTAMH,
MEXJIy KOTODBIMH JIEXKHUT IIEHTD LiIapa, UMeEIOT Iomaau 144w
u 257 cm?. Hafizurte miomans TIIOBEPXHOCTH IIapa, ecJH pac-
CTOSTHHE MeXJY NapajjejbHbIMU ILJIOCKOCTAMHM pPaBHO 17 cMm.
2) Yepesd Touky, He jeskaulylo Ha cdepe, MPOBEAEHBLI JIBe
IJIOCKOCTH, Kacawiguecsa codepsl. Haiiagute paccTroaHHe OT
meHTpa cdepbl A0 JHUHHH [epecedyeHUs ILJIOCKOCTEH, ecsu
yron Mexxjy miaockoctamu 60°, a miomans cdepnl 32T cM2.
1) Ceuenus ciepnl ABYMSA mapaijieJIbHBIMH ILJIOCKOCTAMH
umeroT AauHbl 10T u 24n cm. Hadigure miaomajab NOBEpPXHO-
CTH cdephl, ecJHu pacCTOTHHE MeXKAY IIJIOCKOCTAMH PaBHO
7 ¢cM ¥ IeHTPHI CEYEHHWH JiesKaT Ha OJAHOM paauyce.

2) Yepes TOYKY HaA IIOBEPXHOCTH IIaPa IPOBEJEHBI ABE ILJIOC-
KOCTH, Iepecekamwliue ero. O6Ge MIOCKOCTH YAAJNEHbI OT L[EHT-
pa cdeprl Ha paccTosHHUE 2.3 CM, yroJ MexXAy HHMH pa-
Bed 60°. HaiigiuTe miaomiagy HOJYYHBIIMXCA CeUEHH.

1) Paguyc cdepsr paszeneH Ha TPU paBHble 4YacTH H 4Yepe3s
TOYKH JeJeHUA IIpOBeJeHbl IMepHeHAUKYJISApHble paguycy
IJIOCKOCTH. Pas3HOCTL AJAMH MOJYYMUBIIHNXCS CEUYEHHil paBHAa
6 (2\/_2- - 5)n cM. Hajiaure miomanb IOBEPXHOCTH cdephI.
2) IBa B3aMMHO MEPHEHAUKYJAPHBLIX CEUEHUS IlIapa UMeEIOoT
o6y xopay anauHoit 12 cM. 3Has, 4YTO ILJIOIAAHM 3THX cedye-
Huii 1007 cM? u 64n cm?, HaftguTe paguyc Imapa.

1) OdunamMerp mapa pasfejeH HA TPHA 4YacTH B OTHOIIEHHHU
1:3: 2 u yepe3 TOYKHU JeJIEHUSA MPOBEJEHEI IePIeHAUKYIAD-
Hble eMy ILIOCKocTH. Haligure rmJoinaib IIOBEPXHOCTH LIapa,
ecin cyMMa ILouiafeil ceuenuit paBHa 52% cmZ.

2) Tlrowazns Gosabimoro xKpyra mapa paBHa 50n cm?, JIBa B3a-
MMHO MepHeHANKYJIAPHBIX CeYEHHUS IIapa UMeIoT OBIIYI0 XOp-
Ry nnauHoM 6 cm. Hailigmre paccTosiHMe OT LleHTpa Iapa AO

[IJIOCKOCTe CeueHUsd, eciy IUIOIaL b OGHOTO U3 HUX 25% cm2.

§ 115. KOMBUHALWHU TEOMETPHUYECKUX TEN

1) OceBoe ceueHMe KOHyCa — NPaBUJBHLIN TPEYTroJbHUK.
B sToT KoHyC BuucaHa cdepa. Haiigute ee mioiajab, ecau oo-
pasymolnas KoOHyca paBHa 3 CM.

2) Bokpyr npaBUJIbHOH YeTHIPDEXYTOJbHONH HPHU3MEI ONHCAH
muiauHAp. Haligure miomaab ero 60KOBOM MOBEPXHOCTH, €CJIN
BbICOTA TPU3MBLI paBHa 24 cM, a AMaroHajb OGOKOBOl rpaHu
26 cm.

1) OceBoe ceueHHe KOHyCa — IIPABUJLHBIH TPEYroJibHHK,
BOKPYTr KoHyca omnucaHa chepa. Halaurte ee miaomanb, eciu
pazuyc OCHOBAHUS KOHyCa paBeH 23 cm.

2) B npaBUJbHYIO UYETHIPEXYTOJBHYIO IIPU3MYy BIIMCAH IH-
auaap. Haiigure miaomans ero 60KOBOI IIOBEPXHOCTH, €CJIH
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AHaroHajJp OCHOBaHHNsA IIPHM3MEI paBHAa 4\/5 CM, a Auaro”Halib

60KOBOIf rpanm 5 cm.

1) Bokpyr nmpaBHJIBHON 4YeTBLIPEXYTOJbHOH MHUPAMHUIBLI OIHCA-
Ha ctdepa. Haiigute ee mionaab, €CJIH CTOPOHA OCHOBAHHA
paBHa 4v2 cM, a GOKOBHIe pebpa HaKJOHEHBl K IIJIOCKOCTH

OCHOBaAHHA MOA yrjom 60°.
2) CropoHa OCHOBaHHUS NMPaBHUJBHON TPEYroJbHONH ITHPAMHUALI
paBHa 43 cM, a 60K0Boe pe6Gpo HAKJIOHEHO K OCHOBAHMIO IIOJ

yraom 45°. Haligure niomanas 60K0BOM MOBEPXHOCTH BIHCAH-
HOro B MUpaMuJy KOHyca.

1) JuaroHasb OCHOBAHHUSA IIPABUJIBHON YETHIPEXYroJbHOMN IIH-
paMuAs! paBHa 46 cM, a 60KOBbIe FDAHM HAKJOHEHBI K ILIOC-

KOCTH OCHOBaHUA noj yriom 60°. Hafigure nioniaab BIUCaH-
HOM B MHUpaMUAy cdepl.

2) CropoHa OCHOBaHMs NPABHUJBHON TpPeyroJibHOH NHpaMH-
xbl 843 cM, a GoKOBbIE rpaHyu HAKJIOHEHbI K OCHOBAHHIO IIOJ
yraom 45°. Hafigure miaomaas 60K0OBOH ITOBEPXHOCTH OMHCAH-
HOTI'O OKOJIO MHUpaMKABLI KOHYyCA.

1) B ocHOBaHMM MUPAMHALI JEXKHUT TPEYrOJbHUK, ¥ KOTOPOrO
OJHa U3 CTOPOH MMeeT AJIMHY @, & IPOTHBOJIEXKAIIUHA e yroJ
paBeH . BokoBble pefpa HAKJOHEHHI K OCHOBAHMIO IIOA YrI-
Jaom ¢. Haiinure niomans onucaHHON OKOJIO NUPaMHUALI chephl.
2) B npaBUABHYIO YeTHIPEXYTOJbHYIO MHPAMHAY BIHCAH M-
JMHJD TakK, YTO ero BepXxHee OCHOBaHHe KacaeTcsi GOKOBBIX
rpaHeil MUpPaMHUALI, a HHYKHee OCHOBAHME JIEXKHUT B IIJIOCKOCTH
ocHoBaHUs nupamujbl. Haifiaure nioinans 60K0BOM ITOBEpX-
HOCTH IMJIHHJPA, €CJIH CTOPOHA OCHOBAHUS IHUPAMHALI pPaBHA
10 cm, BrICOTa MUJIMHApPaA 43 cm, a yroJl HaKJOHa G0KOBBIX
rpaHeil K IIJIOCKOCTH OCHOBaHUs paBeH 60°.

1) B ocHoBaHMM nmHpaMHU/Jbl PAaBHOGEADPEHHBIA TPEYTOJLHHUK,
60KOBasg CTODOHA KOTOpPOro paBHa 4, a yroJ IpH OCHOBa-
HHH (.. BOKOBBEIe 'PAaHHM MUPAMUABI HAKJIOHEHBI K OCHOBAHHIO
nox yraom ¢. Halfigure mioniagb NMOBEPXHOCTH BIHCAHHOH
B nupamuay cdepsni.

2) B koHyC BOHCAH UHJHHAD TaK, UTO €ro BepXHee OCHOBA-
HUe KacaeTcsi 60KOBOH ITOBEPXHOCTH KOHYyCa, a HHM)KHee Jie-
JKHT B IIJIOCKOCTH ero ocHoBaHuA. Haliaure miaoimaabs 60ko-
BOM IIOBEPXHOCTH LMJIMHIPA, €CJAHM BHICOTA KOHYC& paBHA
103 cM, BrICOTA unaueApa 4+/3 cM, a o6pasyowmas HakJo-

HeHa K IIJIOCKOCTH OCHOBaHHS moj yrjiom 60°.

OBbEMbI TEJ
§ 116. OBBHEM MPAMOYrO/IbHOrO MAPANNENENUMNEAA

1) CTopoHBI OCHOBaHHMsS NPAMOYTOJILHOrO IapaJlieseluIena
paBHBI 5 ¥ 12 cM, a ero gMaroHaJb COCTABISAET C IMJIOCKOCTBLIO
ocHoBaHUs yroa 60°. Haiigure o6beM mapaJiesemnuiena.
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2) OcHoBaHHEM NpPSMON MPU3BMBI CJIYKHUT INPAMOYTOJbHBIM
TpeyroasHuK. KareTsl ocHOBaHusA U G0KOBoe pebpo oTHOCATCS
Mexay co6oit kak 1:2: 3. O6beM npusMel paBeH 24 cm3.
Haiinure nioigaas 60KOBOM NOBEPXHOCTH HIPHU3MBI.

1) Boxkxosoe pe6po 1 0JHaA U3 CTOPOH OCHOBAHUSA NPAMOYTOJIb-
HOr'o TmapaJjjejenulleia PpPaBHBI COOTBETCTBEHHO -——203\/5

16 cM, a ero quaroHaJp COCTaBJIAET C IJOCKOCTHIO OCHOBAHUSA
yroan 30°. Haiigure o6beM mapaJiiesenumena.

2) OcHoBaHHMEM IIPAMOH# IPU3MBI CJIYKHUT IPAMOYTOJbHBIN
TPeYTroJIbHUK, KaTeThl KOTOPOro oTHocATCA KaK 2 : 3. Haliau-
Te MIomaAb GOKOBOH MOBEPXHOCTH NPHU3MBI, €CJIH ee GOKOBOE
pebpo paBHO 4 cM, a o6beM 48 cm?.

1) B npaBu/JbHON YeTHIPEXYroJbHOU NMPU3Me AUAroHaJb paB-
Ha M U COCTaBJIsIET C MJIOCKOCTBHIO G0KOBOIl rpaHu yroa 30°.
Haiigute 06'beM NpHU3MBEIL.

2) OcHoBaHHMEM IPAMOH MPU3MBI CIYKHUT PaBHOOGEApPEHHBIH
NPAMOYrOJBHEIH TpPEYyroJbHHUK, KATETHl KOTODOr0 paBHBI
3 cM. Ilmomanes ceueHUs1, MIPOBEAEHHOTO Yyepe3 OAUH M3 KaTe-
TOB OCHOBAHHUA U IPOTHUBOJIEIKANYIO BEPILUHY BEPXHEr0 OCHO-
paHusA, pasHa 7,5 cm?. HafizuTe 06beM IpPUSMEL.

1) B npaMOyroJbHOM MapaJuiejienuiee AXaroHajdb paBHa d,

a ogHa U3 CTOPOH OCHOBaHHA g Jra AaroHaJp cocraBjdAeT

¢ OOKOBO# rpaHbIO, collepsKallleil TaHHYIO CTOPOHY, yroJ 45°.
Haiinure o6’beM napajsiesenumnesa.

2) OcHoBaHMEM NPAMOH IPU3MBI CJIVKHUT IMIPAMOYTOJbLHBIH
TPEYTOJbHUK, OAUH U3 KaTETOB KOoTOoporo paseH 4 cm. Ilio-
miajab cedyeHus, NMPOBEJAEHHOTr0O uepes APYrodl KareT U IIPOTH-
BOJIEXKANIYI0O €My BepIIMHY BepXHEro OCHOBAaHUSA, paBHa
15 cm2. Haligure o6bem NPU3MbI, €CJH IJHUHA ee OGOKOBOro
pebpa paBHa 3 cM.

1) JduaroHajgbs OCHOBaHUA IPAMOYTOJBHOrO NapaJsijieselnuile-
Ja paBHa m, a yroJ MeXJIy AuaroHajasiMu ocHoBaHusa 60°.
ITnockocTh ceueHUs, MPOBEAEHHOr0 Yepe3 AUArOHAJb OCHOBA-
HUS U NPOTHUBOJIEIKAINYIO € BEepIINHY BEpXHEro OCHOBAaHUS,
COCTaBJSIET ¢ ILJIOCKOCTHIO OCHOBaHuA yroua 60°. Haitgure
o0'beM mapaJsiejienunena.

2) OcnoBanuem npsamoit npusmel ABCA,;B,C, CclIyXuTt nps-
MoyroJbHbI# TpeyroiasHuk ABC (£LC =90°), y Koroporo
AC=bu LA = o. [Inaronans 60koBoii rpanu B,C cocraBiser
¢ nJaockocThio AA B, yron o. Halinute o6beM npuU3MBbl.

1) Juaronasp OCHOBAaHHA NPAMOYrOJBLHOrO MHapaJijiejernune-
Ia paBHa d, a yroJ mMexkay auaroHanamu 30°. ILtockocTs ceue-
HUsA, IIPOBEJeHHOI'0 Yepe3 AHaroHajb OCHOBAHUS U IIPOTUBO-
JIeKaIyl0 € BepIINHYy BEePXHEro OCHOBAHUA, COCTABJISET
C ILTIOCKOCTBIO OCHOBaHUA yroJa 45°. Halinure 06'beM napasie-
Jenumeaa.
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2) OcHoarueMm npsimoit npusmsl MKPM K P, CIy>XuUT 0pAMO-
yroasHulil Tpeyroabauxk MPK (LP = 90°), y xoroporo PK =m
u /M = o. [luaroranb 60k0Boi rpanu M, P cocTaBJser ¢ ILJI0C-
kocteio MM K, yron 90° — a. Haiinute o6beM IpPU3MBEI.

§ 117. OBBEM NPAMOW MPU3Mbi U LIWAUHAPA

1) OcHoBaHMEM NPAMOM HPHU3MBI CIYXKHUT TPEYrOJbHUK, CTO-
poxbl KoToporo paBHbel 10, 10 u 12. [Inaronans MeHbmIei 60-
KOBO# I'DaHU COCTaBJIAET C ILJIOCKOCTHIO OCHOBaHHUs yroa 60°.
Haiigute 06b€M NMPHU3MBI.

2) IlnmockocTh, mapaJuiesbHasfs OCH IUIMHApA, OTCEKaeT OT
OKPYIXKHOCTH OCHOBaHUA Ayry B 120° u ymaneHa OT ocH Ha
paccTosinue, paBHOe a. [luaroHanb B MOJYYHUBIIEMCS CEUEHUU
paBHa 4a. Haiinute o6beM IHUJINHIDPA.

1) OcHoBaHMEM NpAMOro mnapajjejenuiena CIYXHUT Iapaj-
JleJiorpaMM, CTOPOHBI KoToporo 4 u 8 cm. OauH U3 ero yrJjos
paBen 30°. IuaroHanb MeHbIIeill GOKOBON I'DaHU COCTAaBJISET
¢ ILTOCKOCTbIO OCHOBaHUs yroj 45°. Haltaure o6beM mapasie-
Jenunena.

2) IInockocTth, mapaiyienbHad OCH IUJIHHIPA, OTCTOUT OT Hee
Ha pacCTOAHHH, paBHOM 15. /IlmaroHanp moJiyduBIOErocs ce-
yeHUs paBHa 20, a paguyc ocHoBauusa uuauuaapa 17. Haitou-
Te oO'beM IMJIMHIpA.

1) OcHOBaHHEM MNpPAMOI NPHU3MBI CJHIYXXHUT paBHOOGeApeHHAas
Tpalnenus, OCHOBAHUA KOTOpPOil paBHHI 8 u 4 cMm. Uepes 60Jib-
IIee OCHOBaHHME TPaIlelMMH N CEPEeJUHY IIPOTHBOJIEXKAILEro 60-
KoBOro pebpa IpoBefeHa NJIOCKOCTb, COCTABIAIONIAS C ILJIOC-
KOCTBIO OCHOBaHuMsA yroa 60°. Ilmomans ceueHHs paBHa
48 cm?. Haitgure 06beM IPU3MBI.

2) Yepes3 oOpasymiouniyo LHJIHHApPA NPOBeJEHHI ABE IIJOCKO-
CTH, IlepeceKalonue NUINHAD. YToJ MeXAY IJIOCKOCTSIMHU pa-
BEH O, & MJIOLIaJX IOJYYHBIINXCA CeYeHUH paBHEI Q. Paguyc
OCHOBaHUSA HUJIWHApa paBeH R. Hailinure ob6beM HUIHHADA.
1) OcHOBaHMEM MNpPSMOro Nnapajulesielunena CJIYyKUT PomO
¢ yraom 60°. Uepes cTOpOHY OCHOB&HHMSA M CE€PEAUHY IPOTH-
BOJIeXKAIlero 60KOBOro pefpa NHpoBefeHA NJIOCKOCTb IOJ Yr-
I0oM 45° K mJIOCKOCTH OCHOBaHHA. Iliomiazb cedeHHUsA paBHA
186 cm2. Haiigure o6peM mapasnienenunena.

2) Yepes ob6pasyomyo IUJIMHAPA NOPOBEJEHBI JBE IJIOCKO-
CTH, IlepeceKamnye MUJINHAP. YTOJ MeXAY IJIOCKOCTAMHU pa-
BeH ¢, a MJIOIaAM NOJIyYHBHINXCA Ce4eHUH paBHHEI S. BricoTa
nuavHApa paBHa H. Haiiaure o0beM muaImHApA.

1) B npasuneHoit mectuyronbHoi nmpusme ABCDEFA B ,C,D,E F,
nuaronanu B,F u B,E paBHH cooTBeTcTBeHHO 24 u 25. Haii-
auTte 0o6beM NMPU3MEI.

2) B DpaBMJIBHYIO YeTHIPEXYTOJIbHYIO IUPAMHUAY BIHCAH I[U-
JUHJIP TAK, YTO OKPYKHOCTb BEDXHEro OCHOBAHUS Kacaercs
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60KOBOI MOBEPXHOCTH IIHPAMHUALI, & HUYKHEE OCHOBAHME IIPH-
HaJJIe’KUT OCHOBAHUIO NUPAaMHUALI. DOKOBEIE rpaHM NIHpaMH-
JABI COCTaBJIAIOT € IIOCKOCTBIO OCHOBaHHMA yroJ o. CTOpoHa
OCHOBaHUsA paBHa a. Haligure 00beM UHJIMHApPA, €CJIH €ro
OCEBBHIM CeUeHHEM dABJIAETCS KBaApAarT.

1) B npasunbHoil miectuyronbhoi mpusme ABCDEFA,B,C\D,E F,
C,E =38, a LFC\E = arctg % Haiigute o6beM NIPU3MEL.

2) B npaBUJBHYIO TPEYroJbHYIO IUPAMHUIY, CTOPOHBI OCHOBa-
HUS KOTOPOM DPaBHBI , BIHCAH UHJHHAD TaK, 4YTO OKPYIK-
HOCTh BEPXHEro OCHOBAHUA KacaeTcA OOKOBOH IOBEPXHOCTH
MUpaMuJbl, a HMKHee OCHOBAHHE NPHUHAIJIEKHT OCHOBAHHUIO
nupaMuibl. BOKOBble IpaHM IMPAMHABLI COCTABJASIOT C ILIOC-
KOCTBIO OCHOBaHUA yroja ¢. Haligure o6beM mUJINHADA, €CIHU
€ro BEICOTa paBHA IHaMEeTPy OCHOBaHUI.

§ 118. OBbEM HAKJIOHHOM NPU3MbI

1) B HaxJIOHHOH# TpeyroJibHOH NpHU3Me OCHOBAHHEM CJYKHUT
IpaBUJILHBIA TPEYTOJbHUK CO CTOPOHOH, pPaBHOH 343. OpHa

U3 BepIIMH BEepPXHEro OCHOBAHUA IPOEKTHPYETCSI B ILEHTP
HUI)KHero. BokoBbIe pebpa MPHU3MBI COCTABIAIOT C IIJIOCKOCTHIO
ocHoBaHuA yros 60°. Haiigure o6beM IPHU3IMBIL.

2) IInomaam ABYX GOKOBBIX TI'paHell TPEYroJbHOH MDPU3MBI
paBHBI 30 u 40 cM?, a yroa mexay sumu 120°. Halinure 065-
eM IIpHU3MBbI, ecJu AJHUHA 60KoBoro pe6pa paBHa 10 cm.

1) B HaxJOHHOH TpeyroJbHOH IpU3Me OCHOBAHUEM CJYXKUT
MpaBHJIBLHLIN TpeyroapbHuk. OJHA U3 BEPUINH BEePXHEro OCHO-
BaHHUS IPOEKTHUPYETCd B IEHTp HUI)KHero. BoKoBhmie pebpa
NIPU3MBI COCTABJSAIT C IIJIOCKOCTHIO OCHOBaHUSA yroa 45°.
Haiigute o6beM mpuaMbl, €cJH ee BbICOTa paBHa 4.

2) B HakKJOHHOM mapaJiielienuIefe ILIOIAagHU ABYX OGOKOBRIX
rpageit paBubl 20 u 30 cM?, a yroa mexay mumu 60°. Haitnure
o0beM mapaJjiiesenuiesa, ecjau ero 60KkoBoe pedpo paBHO H CM.
1) B ocHOBaHMM HAKJIOHHOTO Napajiiejenullefa JIEXKUT NpA-
MoyroabHUK. IIpoTHBOIONIOKHBIE €ro GOKOBbIe TDaHU Iep-
NEeHAUKYJIAPHBI K IJIOCKOCTH OCHOBAHUA, a IJIOIIAAL KaXI0H
M3 JBYX APYTrUX OOKOBBIX TpaHeil paBHa 25 cm?. BokoBble
pedpa COCTaBJAIOT C IJIOCKOCTLIO OCHOBaHuA yrabl 60°. Haii-
AuTe obbeM NapaJiesieliuiiefa, e€CJd H3BECTHO, UTO BCE €ro
pebpa paBHBI Mexxay coboii.

2) B HaxJoHHOI TpeyroabHoit npusme ABCA,B,C, LA, AB =
=ZAAC <90°, AB=AC, BC=a, AA,=0b. Yron mexnay
paBHBIMKH GOKOBBIMM TI'paHAMHM paBeH 120°. Hailigutre o6bem
IPU3MBHI.

1) B ocHOBaHMM HAKJOHHOW NIpPU3MBI JIEXKUT pPaBHOGeJpeH-
HBII IPAMOYTOJBbHBIN TPEYTroJbHUK, KATETHl KOTOPOTO DaBHBI
7 cMm. BokoBas rpaHb, IIpoxXojfAmias depe3 OAUH U3 KaTeTOB
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OCHOBaHWH, NEPIeHAUKYJIAPHA MJIOCKOCTH OCHOBAaHUHA, & IIJIO-
manb Ipyroi 60KoBoil rpaHu, NpoxoAsineil yepes APyrod Ka-
TeT OCHOBaHUA, paBHa 49 cm?. BoxoBble pe6pa HpHU3MEI CO-
CTaBJAIOT C IJIOCKOCTHIO OCHOBaHusA yrasl 45°. Haligure 06b-
eM IIpu3Mbl, ecju 60KOBoe peGpo ee paBHO 7 CM.

2) B nakjonHO# TpeyronwHoit npusme DEFDE\F, /E ED =
=ZE,EF <90°, EF = ED, DF = m, EE, = l. Yron Mexxay pas-
HBIMUA GOKOBBIMM rpaHamu npamoii. Haiiqure o6beM IpPU3MEL.
1) B uakjouHO# TpeyronsHoii npusme ABCA, B,C, Bce pebpa
paBHBI MeX Iy coboit, LZA;AB = LA AC = 60°. Ilnomans rpa-
Hn CC,B,B paBHa Q. Haiigure o6beM NIPU3MHI.

2) B HaKJOHHOH TPeyroJibHOM NMpHU3Me paccTOsHUE OT BOKO-
BOro pefpa 4O AMaroHaJaHW IPOTHUBOJIeXKAallleil 60KOBOH rpaHH
paBHO 5 cM, a miomans oToit rpaEu 40 cm?, Haitaute o6bem
TIPU3MBI.

1) OcroBanMeM HakJOHHOTO napasienenunena ABCDA,B,C D,
cayxxut kBaapar ABCD. Bce peGpa nmapaJiesienunesa pPaBHBI
Mexay coboit, LA, AB = /A, AD = 60°. IInomans AuaroHalib-
Horo ceuenusa BB,D,D pasna S. Haiiaure o6bem mapasiee-
numnena.

2) B HakJOHHOI TpeyroJbLHOIH IPU3Me YyroJ MexAy O0KOBBIM
pebpoM U CKpelIMBaloOIlleiicss ¢ HUM CTOPDOHOII OCHOBAHUSA pa-
BeH 45°. [lnnHa 3Toi cTOpOHBI paBHa 6 cM, a paccTosiHMe OT
6oxoBoro pebpa go 60KOBOH rpaHH, coaepJKallleii 3Ty CTOPO-
HY, 4 cm. [lnuna 6okoBoro pe6pa paBHa 5 cm. Haitgure o6bem
IIPU3MBI.

§ 119. OBBEM MHUPAMUADI

1) B npaBUJIBbHO# TpPeyroJbHOM mupaMuie paguyc OnNUCaHHOH
OKOJIO OCHOBaHUA OKDPY)KHOCTH paBeH 4 cm. BokoBnle rpanu
HaKJIOHEeHBI K OCHOBaHMIO mmof yriom 60°. Haligure o6 bem mu-
PaMHIBI.

2) OcHoBanueM nupaMuabl MABCD ciay>XUT ODPSAMOYTOJb-
HUK ABCD. Pe6po MB nepneHAUKYJAPHO IJIOCKOCTH OC-
HOBaHMA, a rpaid AMD u DMC cocTaBasgoT ¢ HUM yriasl 30°
u 45°. Bricora nupamuasl paBHa H. Haiigure ee o6bem.

1) B npaBuabHOI 4eTHIPeXyTOJbHOH IMUpaMuAe PajgHyc ONH-
CaHHOM OKOJIO OCHOBAHUA OKpY’KHOCTU paBeH 6 cMm. Bokosbie
rpaHY HaAKJIOHEeHbl K OCHOBaHMIO moj yruom 60°. Haiigurte
00'beM IMHUpaMHUABI.

2) OcHoBanmeM nupamuibl MABCD CayXUT HOPAMOYIOJib-
HUK ABCD, AB = a. Pebpo M B nepneHauKyJsIPHO IJIOCKO-
CTH OCHOBaHUsA, a rpaid MAD u MCD cocTaBJIAIT ¢ HUM CO-
orBercTBeHHO yrael 30° u 60°. Haiigurte o6beM IHPaAMHIBI.
1) B npaBuibHON YeTHIPEXYTOJBHONH IHpPaMUAE PacCTOsiHHEe
OT LIeHTPa OCHOBaHHWA A0 00KOBOil rpaHu paBHO m. BoKoBbIe
rpaH{ HaKJOHEHBbl K OCHOBAHHIO IOX yriom o. Haiigure 065-
eM IUpaMHUABI.
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2) OcHoBaHMEM NHUPaMHUABI CAYXKHT POMO CO CTOPOHOI, pas-
HOH a, u yriaoMm 30°. BokoBEIe rpaHu, MPOXOAAIINE Uepes CTO-
POHBI OCTpOro yrJja pomba, NepHeHAVWKYJIAPHbI IIJIOCKOCTH
OCHOBaHHSA, a /IBe APyrue HaKJOHEHbI K HeMy MoJ yrijiom 60°.
Hatinute 06beM mupaMupbl.

119.4. 1) B npaBuiabHOI TpeyroJbHOH NHUpaMuze pACCTOAHHE OT

IEeHTPa OCHOBaHMsI 10 60KOBOI rpaHu paBHO d. BoKosble rpann
HaKJIOHeHBl K OCHOBaHMIO Ioj yrioMm ¢. Haiianre o6bem mu-
PaMUILI.

2) OcHoBanuem mnupamuasl MABC cay»UT paBHOOeZpeH-
HBI# TpeyroasHuk ABC, AC=CB=a, LACB =120° Tpa-
m MAC u MAB neplneHAHKYJISAPHBL IJOCKOCTH OCHOBaHHS,
a TpeThbA IPaHb cOCTaBJseT ¢ HUM yroa 45°. Haligure o6bem
TUPAMHILI.

119.5. 1) B npaBunbHOI TpeyrosibHOM NHUPAMHAE CTOPDOHA OCHOBA-

HHUA PaBHa 4, a yroj MeXJy CMeXXHLIMHM OOKOBBLIMU T'DAHJ-
mu 0. Haiippre o0'beM mUpaMUILI.

2) OcHoBanueM nupamuabl PABC CHy:XUT IPAMOYrOJbHBIH
TpeyroiasHuk ABC (£LC = 90°), BC = a, £B = 60°. I'paus APC
NeplIeHANKYJSPHA IJOCKOCTH OCHOBAHWs, a OBe APYrue Ha-
KJIOHeHbI K HeMy mtof yriom 45°. Haiiaure o6'beM mMHUpaMHIbI.

119.6. 1) B npaBuJbHON 4YeTHIPEXYTOJBLHOI NIHUpPaMHIE CTOPOHBI

OCHOBAHHA DPaBHBI @, a YroJ MeXXJy CMEXHBIMU GOKOBBLIMH
rpasamu 0. Haiiaure o6beM mupaMujabl.

2) OcHoBaHMEM IHPAMUABI CIYKHUT MOPAMOYTOJBHBIA Tpe-
YTOJIBHUK ¢ yrjaoMm 60° u nmpujeskaluM K HeMY KaTeTOM, paB-
HbIM a. BokoBasA rpaHb, IpoxogAllad dyepe3d THIIOTEHY3y, Iep-
NeHJUKYJIAPHA IJIOCKOCTH OCHOBAHHUS, a ABE APYyrue HaKJO-
HeHbI K HeMmy nof yrisom 45°. Haligure o6beM nmupaMuabl.

119.7*,Yrnpel NpaBUIBHOTO TETPasApa CPe3aHbl TAK, YTO IIOJYYMJI-

Cs MHOTOIrpaHHHMK, y KOTOPOro 4 rpaHU — IMIpaBUJILHLIE Tpe-
YIOJIBHUKYN ¥ 4 — IpaBUJIbHBIE IIECTUYroJbHUKH. Haligure
OTHOIIIeHHe o0beMa IIOJYYEeHHOrO0 MHOTOrPaHHHKAa K 00beMy
TeTpasapa.

119.8%. Yrasl oKTasapa cpe3adbl TAK, YTO MIOJYUYHUJICH MHOIOCDAHHHK,

y Koroporo 6 rpaHeil — KBaZpaThbl, a 8 — IIPaBUJIbHLIE IlIEC-
TUYTOJbHUKHK. HailiguTe oTHolnenHe oObeMa IIOJYUEeHHOTO
MHOTOTpPaHHHUKa K o6beMy OKTasapa.

§ 120. OBBEM KOHYCA

120.1. 1) IHuauHAP ¥ KOHYC MMEIOT PAaBHBbIE PagMychl OCHOBaHHI
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M paBHBIe BEICOTHI. O6beM muauaApa 60 cm®. Haiigure o6mem
KOHYyca.

2) Bokosble pebpa mpaBUJIBHOH YeTHIPDEXYTOJbHON IIHPaAMU-
OBl COCTABJIAIOT ¢ OCHOBaHMeM yroJj 45°, Halinure o6bem onu-
CaHHOTO OKOJI0O Hee KOHYCAa, €CJIM CTOPOHA OCHOBAaHUS HOUpa-
MHALI paBHa d.



120.2.

120.3.

120.4.

120.5.

120.6.

120.7%,

120.8*%.

1) ITuauHAPp ¥ KOHYC HMMEIOT PaBHble pajUyChl OCHOBAHUM
U paBHBIe BbICOTHI. O6beM KOHyca paBeH 40 cm®. Haiigure
o6 beM IUJIMHADPA.

2) Bokosble pe6pa mpaBUJbHOI TPEyroJbHOW MUPaMUABI CO-
CTaBJIAIOT ¢ ocHOBaHWeM yroa 60°. Haiinure 06'beM OIMCaHHO-
ro OKOJIO THPaMKAbEI KOHYCA, €CJIM CTOPOHA OCHOBAHUA MMUpAa-
MHUIBI PaBHA 4.

1) LeuTpanbHbIfi yroa B pa3BepTke OOKOBOH ITOBEPXHOCTHU
KoHyca paBeH 120°, BricoTa KOHyca paBHa 4+/2. Haiigure ero
obbeM.

2) B npaBusbHO# TpeyroJbHOH INUpaMHufe pacCTOSHHE OT
BepIINHBLI OCHOBAHHUSA [0 IIPOTHBOJexalleili O0KOBOH rpaHU
paBHo m. BOKOBBIe I'paHH HaKJIOHEHBLI K OCHOBAaHMIO IOJ yTI-
aom o. Haiiznte o6beM BIIMCAHHOTO B MHUpaMHAy KOHYcAa.
1) IlenTpanbHBII yroa B pa3BepTKe OOKOBOH IIOBEPXHOCTH
KoHyca paseH 240°. BricoTa KOHyca paBHa 2./5. Haiigure ero
obbem.

2) B NpaBUJIBHYIO YeTHIPEXYTOJBHYIO MUPAMUAY BIHCAH KO-
Hyc. Hailinute ero o6meM, ecau OGOKOBBIe I'DAaHM IHUPaMUIBI
HAKJOHEHbl K OCHOBAHHUIO IIOJ YIJIOM O, & PaccTosHUe OT ce-
PeouHBI BHICOTHI MHUPAMUILI A0 GOKOBOIM rpaHM paBHO d.

1) HawnGosblnasa mjioiagb ceUeHUsi KOHyca, IPOBeIeHHOI0 ye-
pes ero BepIINHY, B 2 pa3a 6oJIbille IJIOMIAAN OCEBOr0 CeUeHUs.
Haiigure o0seM KoHyca, eciu ero obpasymomnias paBHa L.

2) KoHyc BOHcaH B NMUpPaMHUIy, OCHOBAaHMEM KOTODOH cCJy-
KUT paBHOOEIPEHHAasl Tpallellus, OCHOBAHUS KOTOPOU paBHBI
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2 u 8 cM. O6beM KOHyYca paBeH cm®. Haitaure yron ma-

KJIOHA OOKOBBIX IpaHeil K IJIOCKOCTH OCHOBAaHUA.

1) Haubosblias nJomaxs cedYeHHUS KOHycCa, IIPOBEIEHHOIO
Yyepe3 ero BepUIMHY, B Y2 pasa 0oJabllle IIJIOHIAAH OCEBOro
ceyenus. Haiinure o6beM KOHyCa, eCJIM €ro BbicoTa paBHa H.
2) Konyc omucaH OKOJIO NHPaMHAbLI, OCHOBAaHHEM KOTOPOM
CAYIKHUT Tpalenusd, TP CTOPOHLI KOTOPOi# paBHBI 3 CM, a OJUH
us yrios 60°, O6beM KoHyca paBeH 9n cm®. Haitqure yron Ha-
KJOHa GOKOBBIX pefep K IJIOCKOCTH OCHOBAHUSI.

dauna 60koBoro pedpa mpaBUJILHONH TPEYroJbHON NUPaAMHUALI
10 cm, gnuHa cTopoHBl ocHOBaHusA 12 cm. BokoBasi rpaHb nu-
paMuzbl BIMCAHA B OKPY/XHOCTh OCHOBAHUS KOHYyca, o0pa3y-
ooeil KOTOporo NPHHAIJIEKUT GOKOBOe peGpo HupaMuIbI.
Breiyucaure o6neM KoHyca.

OcHoBaHMEeM NOHUPAMHABLI CJHYIKHT IPAMOYTOJbHUK, CTOPOHBI
koroporo 12 u 4 cMm. BokoBrie pebpa mupaMHuIbl paBHbI 10 cM.
BokoBasi rpadb, IpoxoAdAllas depe3 GOJBITYI0O CTOPOHY IIpH-
MOYTOJIbHUKA, BOACAHA B OKPYYXHOCTH OCHOBAHHA KOHycCa,
a obpasyloniasg KOHyca IIPUHAAJIEXXUT BHICOTE IIPOTHBOIIOJIOMK-
HO¥ O0KOBOIl IpaHH, HNPOBEAEHHOH M3 BePUIMHBLI MUPAMHILI.
Breluuciaure o6beM KoOHYyca.
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121.1.

121.2.

121.3.

121.4.

121.5.
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§ 121. OBBEM YCEYEHHLIX MUPAMHALBI U KOHYCA

1) CropoHb! OCHOBaHHI NPABUJILHON yCceueHHON TpeyroabHOMH
nupamMuibl paBHEI 2 U 4 CM, YyroJ HaKJoOHa GOKOBBIX rpaHei
K ocHoBaHHUIO paBeH 60°. Haiigure o6beM mupaMujhl.

2) B npamoyroasHom tpeyroiabHuke ABC katersi CA u CB
PaBHBI a@. ITOT TPEYrOJNbLHUK BpAIlaeTCd BOKPYr NPAMOM, ma-
paJyiiesibHOM KaTeTy BC u oTcTosiIel oT Hero Ha paccrosHue,
paBHOe a (Oochb BpallleHHs M BepllHHa A TPeyroJbHHKa HaXo-
BATCA 110 padHble ctopoHbl oT BC). Haiiaute 06beM Tesa Bpa-
HIeHHuA.

1) CTopoHBI OCHOBAHMH NMPABHUJIBHOM TPEYTrOJbHOM yCEUeHHOM
nupamMuanl paBHbl 1 u 2 c¢Mm, yros HakJoHa G0OKOBBIX pebep
K OCHOBaHHUIO paBeH 45°. Haiiaute 06’beM IIHpaMHABI.

2) B mpsmoyroabuHoMm TpeyroabHuke ABC karetrsi CA u CB
PaBHBL @. JTOT TPEYroJLHUK BpalllaeTci BOKDPYr IPAMOIi,
napaanenbHoil kKaretry AC M oOTCTOoAIlleH OT BeplIHHBI B
TpeyroJibHUKA Ha pacCTOSIHHE, paBHOe a (OCh BpallleHHUs U Ka-
TeT AC HaXOAATCA 1O pasdHble CTOPOHHI OT BepuinHbl B). Haii-
auTe oO0'’beM TeJsia BpallleHHs.

1) B mpaBHJBHOH UYeTHIPEXYroJbHOH yCedeHHOH mnupaMuje
CTOpOHA GoJbIIEro oCHOBaHHA paBHa 2+/2 c¢M, 6oKoBoe peGpo

2 cM, a AMaroHajb OCE€BOr'0 CeYeHHUS 23 cm. Haiigure o6bem
OUpaMHUIbI.

2) B paBHobOenpennom Tpeyroabuuke ABC AB = BC = 10,
AC = 12. TpeyroisHHK BpalllaeTcsa BOKPYT OCH, IIPOXoAdAliei
yepe3 BepiinHy C U nepnenaukyaapHoit AC. Haigute oobem
TeJia BpalleHHUs.

1) B npaBuabHO#M TpeyroJbHOH yceueHHOI MUpaMuje paccTos-
HUe OT cepeIVWHbl CTOPOHLI BePXHErO0 OCHOBAHMSA O IIPOTH-
BOJIeXKAIell BepIIMHBI HUXHEro OCHOBaHHs DaBHO 2+/3 cM.
HaiinuTe 065eM mUpaMHUABI, €CJIM CTOPOHA GOJIBIIETO OCHOBA-
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HHUSA paBHa T CM, a ano@ema NIHUpaMHAbBl paBHa 2 cM.

2) B pasuoGeapenHoMm Ttpeyroabanke ABC AC =CB = 25,
AB = 48. TpeyrojpHHAK BpalllaeTcs BOKPYT OCH, IIPOXOAAIIei
4yepes3 BeplIuHY B u nepnesaukyaapHoit AB. HaiiguTte o6bem
TeJia BpallleHHd.

1) CTtopoHbl oOCHOBaHHII B IPaBHJbHON YeTbIPEXYTrOJIbHOH
yceueHHOH nupamuje paBHbl 6 u 10 cm. Yepesd ogHy u3 Bep-
IIMH BEePXHET0 OCHOBAaHMS IEPIEHAUKYJISAPHO JUATOHAJIN 3TO-
ro OCHOBaHMs (OUAroHAJb IPOXOAUT Yepe3 3Ty BEPIIUHY)
npoBefieHa IIJIOCKOCTb. Iliomiazb cedyeHus paBHa 62 cm2.
Haiinure o6'beM mUpaMHUZIbI.

2) ITapannemnorpamm ABCD BpauaeTcsi BOKPYI HIpAMOH,
IIPOXOAAINEH Yepe3 BepIIMHY A IapajjeJlbHO MeHbluel nua-
roHanun BD. Haiigure o0beM Tena BpalleHUs, €CJU B JaH-



121.6.

122.1.

122.2.

122.3,

122.4.

122.5.

HOM Mapajuiejorpamme /A = 60°, 66abmasa cropoHa 6 am,
a MeHbIIas AUATOHAJL NEPIEeHJUKYJIsADHA CTOPOHe.

1) B npaBuabHO#N TpeyroJbHON yceueHHOII nmupamMuje CTOpPO-
Ha BepXHEro OCHOBAaHMA paBHa 2 AM, a 60KOBBIe pebpa HaKJIO-
HeHBI K OCHOBaHUO mox yrjiom 60°. Uepe3 cTopoHy BepXHero
OCHOBaHHUJA IIapajljielbHO IPOTHBOJIEXKAalleMy 60KOBOMY pebpy
IIpoBeJieHA IJIOCKOCTh. Iliomiagb cedyeHUA paBHA 43 am2.
Haiigure 06'beM mHUpaMuIbI.

2) PaccTosHue MeKAYy OCHOBAHUSMH IIepPIEHAUKYJIAPOB,
ONYIIeHHBLIX M3 BepPIIMHBLI TYIOro yrja pomba Ha ero cToOpo-
HbI, paBHOo 20 cM. Hailigure o6beM Tena, MOJy4eHHOrO OT Bpa-
meHua pomba BOKPYT OCH, NPOXOAsAlEeH yepe3 BepHIMHY OCT-
poro yria, paBHoro 60°, u nmepneHAUKYJIAPHON Ooabuieit nua-
roHAaJ M.

§ 122. OBBEM WAPA W NAOWAAb COEPDI

1) Illap, o6beM KOoTOpOro paBeH 36m cm®, mepeceueH muocko-
CTBLIO, IIPOXOAAIlel yepe3 ero ueHTp. Haiigure njomanp mo-
BEPXHOCTH Ka)KJoH M3 o6pasoBaBIIMXCS yacTeil Imapa.

2) CropoHa ocHOBaHHA U 6OKOBOe pebGpo IIPAaBUJBHON YeThI-
PeXyroabHOil MPU3MbI PABHLI COOTBETCTBEHHO 6 u 27 am.
HaiiguTe 06beM ONIMCAHHOTO OKOJIO IIPM3MBI IIapa.

1) Illap nepeceueH IJIOCKOCTHIO, MpPOXOAsAllel uepe3 ero
meHTp. Ilnomaapr Kakmoit 13 o6pasoBaBHIMXCS 4YacTell IIapa
paBHa 121 cm?. Haiizurte o6beM mapa.

2) Ilap omucaH oKoJiO nuJauHApa. Haligure o6beM mapa, eciau
BBICOTA IIMJIMHIpPA PaBHA 2 V7 mM, a cTOpOHA NPaBHJIBLHOTO Tpe-

YTOJNBHHKA, BIIMCAHHOTO B €r0 OCHOBaHUE, paBHA 33 am.

1) Paguyc ocHoBaHuA MUJHUHADA paBeH 2, a BbIcOTa paBHa 4.
IlomecTuTcA JM B 3TOT IUJIHHAP IIap, 06beM KOTOpPOTO
B 2 pa3a MeHbIlle of0'beMa LUJIUHApA?

2) BokosBrwle pefpa NpaBUJIBbHON TPeyroJbHOI mMUpaMujabl Ha-
KJIOHEeHBI K OCHOBaHHI0 nmog yriom 30°. Halinure o6'bemM nupa-
MUJABI, €CJH ILJIOLIaAbL OIMMCAHHOW OKOJIO Hee cdepsl paBHa
16m am2.

1) Paguyc ocHoBaHusA IMJIHMHAPA pPaBeH 2, a BBICOTA paBHa
10. ITomecTuTCA JM B 3TOT IHUJUHIADP LIap, 06'b€éM KOTOPOTO
B 3 pasza MeHbIlle oObeMa IUJIHUHAPA?

2) OOpasymomne KOHyca HAKJIOHEHBI K OCHOBAHMIO MOJ yr-
aom 15°. Haiinnre o6'beM KOHYycCA, €CJH ILIOIIAAL OMHCAHHOMN
OKO0JI0 Hero cdepsl paBHa 361 am2.

1) OceBoe ceueHue cocyna, umerollero ¢opmy KoHyca, IO-
CTaBJEHHOTO Ha BEPIIKWHY, IIPEACTaBJIsieT PaBHOCTOPOHHMIA
TPeyroJbHUK. B cocya momeineH map, paguyc KOTOPOTO pa-
BeH I, Kacawluiicad 60K0OBOi ITIOBEPXHOCTH KOHYCa M BepxXHe-
rO YPOBH#A BOAbBI, 3aloJHUBLIeil cocynx xoBepxy. o kakoro
YPOBHSI OIIYCTHUTCA BOJA, €CJH Iap BBIHYTH U3 cocyna?
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122.6.

122.7*%,

2) B npaBuibHYI0 UYeTHLIPEXYTOJLHYI0 NHPAMHUAY BIHCAHA
chepa, IeHTP KOTOPOH [HEeNUT BBICOTY NIMPAMUABI B OTHOIIE-
HuK 5 : 3, cuuras oT BepmuHbl. Haliiure naomans chepsl,
€CJIM CTOpPOHa OCHOBaHUS NHUpaMUJbLI paBHa 18 cwm.

1) OceBoe ceueHHe cocyla IHIMHIPUYECKOH (OPMBI IIpes-
cTaBaseT KBaApaT. B cocyn nmoMeleH miap, KacamwIUcsa I(u-
JMHAPHUYECKO! NOBEPXHOCTH, JHA U BEPXHETO0 YPOBHA BOJHI,
3anoJIHUBIIeH cocyx xoBepxy. Ilocse TOoro Kak map BBIHYJIH
U3 BOABI, ee ypoBeHb omycTuyca no 10 cm. Haligure o6bem
miapa.

2) B mpaBMJBHYIO TpeyrojibHYI NHPaMHAy BHucaHa cdepa,
LeHTP KOTOPOH AEJIUT BBICOTY MMUPAMHUALI B OTHOIIEHHHU 5 : 4,
cuuTasa oT BepmiuHbl. Haligure niomans cdepsl, eclid CcTOpPO-
HA OCHOBaAHUS NMHPaAMHILI paBHAa 123 cm.

O6BbeM Konyca B 2 % pasa 6osblie o6beMa BIUCAHHOTO B HETO

mapa. Haiinute Benuuuny yriia Mesxay obpasyloineil KoHyca
U IIJIOCKOCTBHIO OCHOBAHUA.

122.8*, OrHomeHMe 00'beMa KOHyCa K 00'b€MYy BIIMCAHHOI'O B KOHYC

mapa paBHO 8 : 3. HaiiauTe BelHYUHY yrjia NpH BepIlIHHEe
0CeBOI'0 CeYeHHs KOHyca.

MTOTOBOE NOBTOPEHUE KYPCA CTEPEOMETPUM

123.1.

123.2.

123.3.
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§ 123. METOA KOOPAWHAT U BEKTOPbi B NMPOCTPAHCTBE

1) Terpasap DABC 3asgaH KOOpAHNHATAMH CBOHUX BepIIHH:
D (2; 15 3), A (1; 0; 0), B (-1; 15 0), C (2; -1; 0).

a) B Kakoil KOOpPAUHATHON MJOCKOCTHU JIEXKUT OCHOBAHHE TeT-
pasapa ABC?

6) Haiigure 06beM TeTpaszpa.

2) HMana npaBunbHasg TpeyronbHaa nupamuga MABC. Haii-

JUTe CKaJspHOoe NMpOMU3BeJeHHE AM - BC.

1) Terpasap PEFK 3asaH KOOpAMHATAMH CBOHUX BEpIIHH:
P (2; 3; -6), E (2; -1; 0), F (1; -2; 0), K (-1; 3; 0).

a) B kakoif KOOpAMHATHOH IIJIOCKOCTH JIEXKUT OCHOBAHUE TET-
pasapa EFK?

6) Haiinure o6meM TeTpasapa.

2) HMana npaBuJbHas yeThlpexXyroJbHas nupamuga MABCD.

Haiigute cransipHOoe NMpOHU3BEJEHUE BD - MC.

1) IIupamuga MABCD 3ajaHa KOOpDAMHATaMH CBOHUX Bep-
muua: M (-1; 2; 5), A (1;-1;2), B(-2;1; 2), C(-1; 3; 2),
D (3; 1; 2).

a) Kak pacmoso)xeHa mniaockocTh ocHoBaHUsA ABCD oTHOCH-
TeJIbHO KOOPAMHATHBIX ILJIOCKOCTEeMH?

0) Haiigute o6beM mHUpaMUIBI.



123.4.

123.5.

123.6.

124.1.

124.2.

2) B rerpaoape MABC /MAC = /MAB, AB = AC. Haitaure

cKaJIipHOe mnpousBeaeHue AM - BC.

1) INMupamupa PEFKM 3azasna KOODPAMHATAMH CBOUX Bep-
mue: P (2; -4; -5), E(2;-3; 1), F(1;-2;1), K (0; 1; 1),
M (3; -1; 1).

a) Kak pacmomosena miaockocrs ocHoBanus EFKM oTHocu-
TEJIbHO KOODAMHATHHIX ILJIOCKOCTEH?

6) Haiigute o6'beM mupaMUjbl.

2) OcHOBaHMEM 4YeThIpexyroyibHO#M nupamuasl MABCD cny-
skutr pom6 ABCD, /MAB=/MAD. Hailigure cxansipHOe

Ipou3BeAeHNe Ajl) . B—IS

1) B rerpasape DABC DB 1 ABC u yron mexay AD n BC
paBeH 60°. Haiigure niomags NOBEPXHOCTU TeTpasApa, €CJIN
M3BeCTHLI KOOPAMHATHLI BePUIUH ero ocHoBaHusa: A (0; -2; 0),
C (0; 0; 0), B (-2; 0; 0).

2) B ky6e ABCDAB,C,D, E — cepenuna AA,, M — cepe-
nuHa AD, a F — nuentp rpaan DD,C,C. Haiiaure ckanspHoe

Ipou3BeAeHUe EF . BTJTJ

1) B numpamuge MABCD u3BecTHBI KOODAWHATHI BepINNH
ocHoBaHudA: A (2; 0; 0), B (0; 0; 0), C (0; 2; 0), D (2; 2; 0),
MB 1 ABC. Haiigure mioimagb TOBEPXHOCTH IMTHPaMHUABI,
ecau yrou mexay MC un BD pasen 60°.

2) B ky6e ABCDA,B,C,D, P — cepenuHa AA,, K — ce-
peauHa CD, a @ — uenrtp rpanu BB;C,C. Haiigure cxansap-

Hoe mpousBsegeHue PQ - B K.

§ 124. B3AUMHOE PACMONOXEHUE MPAMbDIX
M MNOCKOCTEA B NMPOCTPAHCTBE

Han ky6 ABCDA,B,C,D,.

1) IloctpoiiTe ceuenne Ky0a IJIOCKOCTHIO, IPOXOAsAILEHN yepes
BD wu cepeguny D,C, — Touky E.

2) KaxoBo B3aMMHOe ITOJIOYKEHUE IPAMBIX:

a) BD u FE, rape FE — nuHuA nepecedyeHUs CeKyIlel IJjoc-
KOCTH ¢ mJockocrteio A,B,C,;

6) DE u CC,;

B) AA, u FE?

3) Haiigure orHoIlleHHMe 00'b€MOB YacTeil Kyba, pa3aeseHHbBIX
3TOH IIJIOCKOCTBHIO.

HNana npamasa npusma ABCA,B,C,, ocHOBaHHEM KOTODPO#H CJy-
SKUT paBHOOEIPEHHBIM INIPAMOYrOJBHBIA TpPEeyroJbHUK ABC
(£C = 90°). BorkoBoe pebpo NMpHU3Mbl PABHO KaTeTy OCHOBaHUA.
1) ITocTpoiiTe ceueHHe IPU3MBI IIJIOCKOCTBIO, IIPOXOAAIIEi
uyepes AC u cepesuny C,B;, — Touky F.

2) KaxoBo B3aMMHOE IIOJIOYKEHUE IIPAMBIX:

a) AC u EF, rone EF — nuHUA TIepecedyeHuss CeKyIiei Ijoc-
KOCTH ¢ mjockocTeio A B,C;
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6) EF u AA;

B) FC u BB,?

3) Haiinure oTHOmeHUe 06LEMOB YacTeil MPU3MBI, pa3jeseH-
HBIX 3TOH IIJIOCKOCTHIO.

OcHoBaHUEM NPSIMOro napa’sijiejienunena CIyXKUT poM6 ¢ yr-
Jom 60°. BokoBoe pe6po mapaJniesnenumnesa B 2 pasa GoJbliie
CTOPOHBI €ro OCHOBAHHA.

1) TlocTpoiiTe ceueHHe mapaJJejienuIesa NJIOCKOCTbIO, TPO-
XOAAIleH yepe3 CTOPOHY OCHOBAaHHUS M CepeJUHY IIPOTHUBOJIE-
s)Kamero 60koBoro pebpa.

2) Kaxoii yros ¢ 0CHOBaHHEM COCTaBJAET IJIOCKOCTh CEYEHUHA?
3) Haiimure oTHoueHHMe 00'b€MOB uyacTeil mapaJjijejenunena,
pasfieJeHHBbIX 3TOH NJIOCKOCTHIO.

B mpaBusbHOl TpeyrosibHOIl NpuaMe OOKOBOoe pebpo BABOE
60JIbllIE CTOPOHBI OCHOBAHUA.

1) TlocrtpoiiTe cedyeHHe HPU3MBbI NJOCKOCTBIO, IPOXOAAIIEH
Yyepe3 BEpPUIMHY OCHOBAHMA ¥ CePeJUHY IIPOTHUBOJIEKAIIETO
60KOBOTrO pebpa mnapajejibHO IIPOTHUBOJIEXKAIIEH CTOPOHEe
OCHOBAHHA.

2) Kakoii yroj ¢ ocHoBaHHEM COCTaBJsIeT MJIOCKOCTh CeUeHU A ?
3) Haitgure oTHoeHKne 06'beMOB YacTell MPHU3MbI, Pa3aesieH-
HBIX 3TO# IIJIOCKOCTBIO.

B npaBunbHoii Tpeyroasnoit nupammnie MABC 60KoBbIE rpa-
HHM HAKJOHEHBl K OCHOBaHMIO Ioj yrijiom 60°.

1) TToctpoiiTe ceueHHe MUPAMHUABI IJOCKOCThIO, MPOXOAAIIEH
yeped BepuinHy A, KoTopad 6blya Obl IepHNeHAUKYJIAPHAa Ipa-
HM MBC u napannensua BC.

2) Kakoil yroa cocraBjseT € 3TOH IJIOCKOCTbIO pebpo AM?
3) Haiaurte oTHoleHHe 00'b€MOB YacTel ITHpaMHAbBI, pa3fe-
JIEHHBIX 3TOM IJIOCKOCTBHIO.

B nmpaBunpHOM 4YeThipexyroyibHo¥ nupamuge MABCD 6oko-
Bble TPAHH HAKJIOHEHBI K OCHOBaHUIO Ioj yruom 60°.

1) TlocrpoiiTe ceyeHme MHPAMHUABI IJIOCKOCTHIO, OPOXOAAINEH
yepe3d cTopoHy CD mepneHAUKYJAPHO K rpanun AMB.

2) Kaxoi#i yrosa cocraBiseT ¢ 3Toil IJIOCKOCThbIO pebpo MC?
3) Haitaute oTHomlenue 060'b€MOB YacTeil MUpaMHABI, pasfe-
JIEHHBIX 3TOH IJIOCKOCTBHIO.

§ 125. NEPNEHAUKYNAPHOCTb B NMPOCTPAHCTBE

B npaBuibsHO# TpeyroasHoil nupamuge DABC 6oxkoBoe pe6po
HaKJIOHEHO K IIJIOCKOCTH OCHOBaHMA moj yrjaom 45°. Bricora
nupamMujsl paBHa H.

1) Hoxkaxkwurte, uro miaockocts ADE, rane E — cepeguna BC,
nepneHAUKYJAPHA IJIOCKOCTH OCHOBaHHUA.

2) Haiigure BesnmuuHy AByrpasHoro yria DBCA.

3) Haitaure niomazgbs GOKOBOH IIOBEPXHOCTHM NUPAMHUIBI.

4) Ha#auTe mjomiajb ONHMCAHHOH OKOJIO INHUPaMHABLI cdephl.
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125.3.

125.4.

125.5.

125.6.

B npaBuabHOI deTrhlpexyrojbHoii nupamuge MABCD 6oxo-
Boe peGpo HAKJIOHEHO K OCHOBAHUIO IOJ yrioM 45°, a cTopoHa
OCHOBaHUA paBHAa d.

1) Hoxkammure, uTo miaockocts AMC nepneHAUKYIspHA IJ0C-
KOCTH OCHOBAHUA.

2) Haiigure BeluMuYMHY AByrpaHHoro yria MCDA.

3) HaiiguTe nmyomaas 6OKOBOM IOBEPXHOCTH IMHUPaMUIBI.

4) Haiigure 06'b€M OIIMCAHHOIO OKOJIO MUpaMHUJBI IIapa.

B npaBuibHOH 4YeTHIPEXYroJIbHOH mupamMuje G0KOBBIE T'DAaHHU
HAKJOHEHbl K OCHOBAHMIO IMOJ yIJIoM O. Paguyc BIUCAaHHOI'O
B nupamuay mapa paseH R. Haligure:

1) nuoimazsr 60KOBOIK NMOBEPXHOCTH NMHPaMUBI;

2) paccToAHHE OT IEHTpa OCHOBaHUA A0 O0KOBOH rpaHu;

3) yros Mexxay G0KOBBIM peOpPOM H IIJIOCKOCTBHIO OCHOBaHUS.
B mpaBunbHO# TpeyronnrHoil nmupamuge GOKOBbIE TDaHHM Ha-
KJIOHEHbI K OCHOBAHHMIO IOJ yIJoM . Paguyc BIUCaHHOIO
B nmupamuzay iiapa pased R. Hailigure:

1) niomaak 60KOBOII MOBEPXHOCTH NMHPaMHUABI;

2) paccrosiHHMe OT leHTpa OCHOBAaHUA A0 GOKOBOIH rpaHH;

3) yroa Mexay G0KOBEIM pe6GpPOM H MJIOCKOCTHIO OCHOBAHHUSA.
B nunauuap BuucanHa nupamuga DABC Tak, 4TO OCHOBaHHE
nupamMugsl ABC BnucaHo B OCHOBaHMe ITUJIMHApa, a pedpo
DB coBnagaer ¢ ero obpaasyiomieii. UsBectHo, uro AB = BC,
AC=a, /BAC = 0, a niomajab OMHCAHHON OKO0JIO THPaAMHIEI
cdeprbl paBHa 2mal.

1) Haiigure nioiangs 60KOBOH NMOBEPXHOCTH IIMJIHUHAPA.

2) Haitigute yron Mexxkay pebpom DB u niockoctsio ADC.
3) KakoBo oTHoIleHMe 06'b€MOB MHPAMHUARI M IMJIHHApPA?

B nunusap Bnucama nupamuga DABC TakK, 4TO OCHOBaHHE
nupamMuasl ABC BnHcaHo B OCHOBaHHMe IUJMHADPA, a pebpo AD
coBnajgaeTr ¢ ero obpasyioiieit. U3BecTHo, uto AB = AC =a,
ZA =0, a 00'beM ONMCAHHOIO OKOJIO MHPAMHIbI LIapa paBeH
nad V2

g

1) Haiigure niaomags 60KOBOi NMOBEPXHOCTH IUJIHHApPA.

2) Haiigure yron mexay pebpoMm AD m miockocteio BDC.
3) KakoBo oTHoineHue 06'b€MOB ITHPAMHUABI U IUJIHHApPA?
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KOHTPOJ/IbHbIE 3AAAHUA

3apanue 1
HAYAJ/IbHbIE TEOMETPUYECKUE CBEJEHUA

1) Tpu touknm B, D u C nexxar Ha npsamoii gq. Hasecrno,
uro BD =17 cm, DC = 25 em. Kakoit MokeT OBITH AJIMHA OT-
pesxka BC?

2) Ilpsimbie MC u DE nepecekawTcsa B Touke O Tak, 4TO CyM-
Ma yrioB MOE u DOC pasua 204°. Haiigure yroa MOD.
3)* 3muasd, uro AB = 6 cM, HaiguTe Ha npsaMoil AB Bce Takue
Touku X, uro XA + XB = 10.

1) Toukn E, F u K nexar Ha npamoirt m, EF =12 cmM,
FK =15 cm. Kakoit moxxeT 6bIThr agiauHa EK?

2) IIpsmble AB u CD mnepecekawrtcd B Touke O TakK, 4TO
yroan AOC B 2 pasa Goabite yria COB. Haiigure yron DOB.
3)* 3muag, uto EF = 10 cM, HaiizuTe Ha npamoit EF Bce Takue
TOUYKHU Y, 4To YE + YF =9,

1) Tpu Toukum M, N u K nexar Ha npamoii b. HasecTHoO,
yro MK =15 ecm, NK = 18 cm. Kakoil mokeT ObITH AJHHA OT-
pe3xka MK?

2) Ilpsmbie AD u BC nepecekaiorca B Touke O Tak, 4TO cymMMa
yriaoB AOB u COD pasua 108°. Haitgure yron BOD.

3)* 3Hasd, utro MN = 7 cM, HaliguTe Ha upsamoit MN Bce Takue
TOUKH Z, uto ZM + ZN = 11.

1) Ha npsmoii a xaexxkar Touku M, K u L, MK =25 cm,
KL =4 cm. Kakum moker ObiTh paccTosinme ML?

2) Ilpameie EF u OM mepecekaioTca B Todke O Tak, 4TO
yron EOM Ha 20° 6oabine yraa MOF. Haiagure yron EOM.
3)* 3muasd, uro KL = 5, naiigure Ha npamoit KL Bce Takue Tou-
Ku M, uro KM + LM = 4.

3apaHue 2
TPEYFrOJIbHUKH

1) Ha pucyske 235 BO = CO, LABD = ZACD. [lokaure, 4To
AAOB = ADOC.

2) Jlyu AD — Guccexkrpuca yriaa BAC (puc. 236). Joxaxxure,
yro NABD = NACD, ecniu AB = AC.

3)* Tpeyroapauk ABC paBHOGenpeHHBII, BK — BpICOTa TpE-
yroabHUKa (puc. 237). Haiinure:

a) LACE, eciu LA = 70°%

6) AK, ecau nepumeTp TpeyrojabHuKa paBeH 20 cMm u AB = 8 cMm.
1) Orpesku MN u PK umerwr o6y cepesuHy (puc. 238).
Hokaxkure, uro ANOP = AMOK.

2) JIyu AD — Guccexkrpuca yriaa BAC (puc. 239). Hokaxure,
ytro AB = AC, ecau u3BecTHO, uto LADB = ZADC.



A KC\E

Puc. 235 Puc. 236 Puc. 237

M K C K
Puc. 238 Puc. 239 Puc. 240

3)* Tpeyroasuuk ABC pasHOGenpeHHblit, BE — OuccexTpuca

TpeyroabHuka (puc. 240). Haiigure:

a) ZBAC, ecim LACK =107°;

6) mepumetp TpeyroanHuxka ABC, eciu EA = 3 cM, BC = 10 cMm.
2.3. 1) Ha pucyske 241 DO = OB, LADO = ZCBO. lokaxure, 4TO

ANAOD = ACOB.

2) Ha pucyske 242 OM = MP u OE = PE. [Jokaure, 4TO

aydy EM — o6uccexktpuca yraa OEP.

3)* Tpeyronvauxk ABC paBuobOexpenHblii, BD — BpICOTA Tpe-

yroasHuKa (puc. 243). Haligure:

a) DC, ecnu AB=12 cm ¥ nepuMeTrp TpPeYroJbHUKa paBeH

32 cm;

6) 4BCK, ecau LA = 65°.

D B B

(0]
A C P A D C K
Puc. 241 Puc. 242 Puc. 243
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A C K
Puc. 244 Puc. 245

1) Otpesku AB u CD TouKoil IepeceyeHUA JeNATCHA IOIOJAM
(puc. 244). HNoxkaxwure, uto ADOA = ACOB.

2) Ha pucyuke 245 MP =KP, DM = DK. Jokaxure, 4TO
ayy DP — 6uccekrpuca yraa MDK.

3)* TpeyroabHuxk ABC paBHOGeapeHHBIH, BD — GuccekTpuca
TpeyroJbHuka (puc. 246). Haiigure:

a) £LBCA, eciu LFAB = 130°;

6) mepumeTp TpeyroabHuKa ABC, ecim AB =50 mm, AD =
= 20 mm.

3apanue 3
NAPANNENBHLIE NPAMDIE

1) Orpesxku PK u MN mnepecekaiorca B ux cepegure O. Jloka-
JKUTe, 4To npAamble PM u KN napaJejbHBI.

2) Hpsmbeie AD u BK napannenbubl, ZABK = 54°, BD — 6uc-
cexktpuca yria ABK (puc. 247). HaiiguTe yrjbl TpeyrojlbHH-
ka ABD.

3)* JlaHBI ABa B3AMMHO NEePINEHAUKYJISAPHBIX TUAMETPA OKPYXK-
HOCTH, U3 KOTOPBIX OAMH JeJUT Xxopay mnomosam. IJokaxkure,
YTO XOpJa M APYroil amameTp napajjeibHBI.

1) Ha mpamoit a pacnoJsoxxeHn ctopoust AC u A ;C, Tpeyroib-
HuKOB ABC u A,B,C, (sepmiunsl B u B, HaxogAaTca N0 OZHY
cTopoHy ot a), AB=AB,, AC=AC,, LBAC= /B A C,.
Hoxasxure, uro BC || B,C,.

B A/ D

F A D C B K

Puc. 246 Puc. 247



A
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Puc. 248 Puc. 249 Puc. 250
2) Ilpsameie AD u BC napannensibsl, ZDAC = 32°, CA — 6uc-
cextpuca yriaa BCD (puc. 248). Haiigute yron CDK.
3)* Xoppaa mapansienbHa AUaMeETPy OKDY’KHOCTH, APYrod aua-
MeTD NTPOXOAUT Yepes ee cepeAuHy. JlokarkuTe, YTO 3TH JAHa-
MeTPHI B3aMMHO INePIEeHANKYJISIDHBI.
3.3. 1) Touka O aBaseTcs obmieil cepeauuoii orpeskoB PM u KN.
Hokaxkure, uto nupsimeie PK u MN napajjiesbHbI.
2) Ilpsimbie AC n BK napanaenbusl, ZBCA = 37°, BC — 6uc-
cekTpuca yrana ABP (puc. 249). Haiigute yron KBA.
3)* JluaMeTp OKDPYKHOCTHM AEJHT JABe XOpAbI nomonam. Jfoka-
JKHUTE, YTO 3TU XOPJABI IapaJljejbHbI.
3.4. 1) Ha npamoii a pacnoJyioxensl cTopoEel AC u A,C, Tpeyrojib-

HuKoB ABC u A B,C, (BepiiuHabl B u B, HaXoAATCA IO OJHY
cropoHy ot a), AB = A,B,, AC = A,C,, BC = B,C,. [lokaure,
utro AB || A,B,.

2) Ilpamble AC n BK napannenvHbl, ZCAB = 88°, BC — 6uc-
cexktpuca yrna ABK (puc. 250). Haiigure yron ACB.

3)* Hanbl ABe mapaJjljieJibHBIE XODJAbl OKPYXKHOCTH. JlmaMmerp
JeJIUT OAHY U3 HUX IomnosiaM. JloKaKuUTe, 4YTO U BTOpaA Xopja
JEJUTCA 3THM AHUaMeTpPOM IIOMOoJIaM.

3apanue 4
CYMMA YI/1OB TPEYIOJIbHUKA.

COOTHOLUEHHUE MEXAQY CTOPOHAMH U YINNAMHU TPEYIOJIbHUKA

4.1.

1) Tpeyroasuuk ABC paBHOOeIpeHHBI B

(AB = AC), LABC = 20° (puc. 251). Haii-

aute yron DCF.

2) Touka D nexur uHa cropoHe AC Tpe-

yronsHuKa ABC, ZBDA = 40°. [loka-

xkure, yro BC > BD. Moxer au yroa C

O6bITh paBHbBIM 41°, 40°, 39°? OTtBer o0bocC-

HYy#HTe.

3)* B TpeyroapHuxke KAC ZKAC = 100°, A C D
LAKC = 20°, D e KC, £ZDAC = 60°,
DC =12 cm. HaiiinTe nepuMeTp TPEyroJib- F
Huka ADC. Puc. 251
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1) Tpeyroabuux ABC paBHo- B

6eapennsnlit (AB = BC), £DCE =

=40° (puc. 252). Haiigure

yroan ABC.

2) Touka M JexuT Ha CTO- D
poHe ED rtpeyronsuuka FED, A C

B KoTtopoM yroan E Tynoi,

ZFMD = 100°. Mokaxure, 4TO E
FE > ME. Mosxer au yron D Puc. 252

6bITH paBeH 79°, 80°, 81°?

OrBer obGocuyiiTe.

3)* B rTpeyronbHuke MOP /OMP =10°, £LMPO =60°,
K e MP, ZMOK = 50°, OP = 8 cm. Haiigure mepumerp Tpe-
yroabauka OKP,

1) Tpeyroasuuk ABC pasHoGenpenHsiit (AB = BC), ZDBE = 50°
(puc. 253). Haitigure yroa BCA.

2) Touka F unexur Ha cropoHe KE Tpeyronsuuka KCE,
ZCFE = 70°. Hokaxure, uro KC > CF. Moxet nu yroa K OuITH
paBeH 71°, 70°, 69°? Orset oGocHyiiTe.

3)* B Tpeyronsuuke ABC LABC=50°, De BC, ZBAD =
=10°, LDAC = 60°, AD = 7 cm. Haiigute nmepumeTrp TpeyroJb-
Huka ADC.

1) Ha pucynke 254 rTtpeyronsiuk PTK paBHOGeZpEeHHBIN
(PT =KT), LTKP = 40°. Haiigute yron MTN.

2) Touka N ujexut Ha cTropoHe AM TtpeyroasHuka APM,
LANP =105°, 4ZNPM = 60°. Hokaxkure, uto MN < PM.
MosxeT su yrosn A O6bITb paBHBIM 74°, 75°, 76°? OtBeT o06ocC-
HyiiTe.

3)* B tpeyroabuuke ABC /BAC = 100°, LABC = 20°. K € BC,
ZAKB =120°. Ilepumerp TtpeyroasHuka AKC pasen 39 cm.
Haiigutre AK.

D E

B

Puc. 253 Puc. 254
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, 3apanune 5
CBOMCTBA NPAMOYIrOibHbIX TPEYFONIbHUKOB

1) Hawo: AD 1 DC, BC 1 DC, OD = OC (puc. 255). Hokaxu-
Te, uro AO = BO.

2) B mpamoyrossHOM Tpeyroabauke ABC (£LC = 90°) 4B = 60°,
AC =10 cm. Haiigure paccrosauue oT Bepininabl C 10 npamoii AB.
3)* CM — MmezvnaHa uUpAMOYroJbHOro TpeyroabHuka ABC
(£C =90°), BK 1 MC, MK = KC. HaiizuTre yrjbl TpeyroJbHU-
xKa AMC.

1) Haxo: ZPKO = ZMTO = 90°, PO = OM (puc. 256). Iloxa-
kute, uro PK = MT.

2) B npamoyroasaom Tpeyroabuuke ABC (£ZC =90°) ZB = 60°.
Paccroanue ot BepiuimHbl C 10 AB paBuo 7 cm. Haiigute AC.
3)* BE — BbICOTa paBHOOEApPEeHHOro TpeyrojibHuka ABC
(AB=BC), EK | AB, ZAEK = /BEK. Haiigure yribsl Tpe-
yroabHuka ABC.

1) Hamo: AB L BD, CD 1 BD, £ZBAD = /ZBCD (puc. 257).
Hokaxurte, utro AD = BC.

2) B unpsmoyrosbsHOM Tpeyroabuuke ABC (£ZC =90°) CK 1 AB,
ZACK = 60°, AC = 28 cm. Hailigure paccrosinue ot BepiuuHbl C
IO THIOTEHYSHI.

3)* PO — BpicoTa paBHOGeApeHHOro TpeyroabHuka EPT
(EP = PT), OM — Menuana Tpeyroabuuxka EOP, PK | MO,
LMPK = ZOPK. Haiigure yrasl Tpeyroaouuka EPT.

1) Mano: £BAD = /ZBCD =90°, ZCBD = £ZADB (puc. 258).
Hoxkasxxure, yuro AB = CD.

B
P M
D + }
(o] C o
A K T
Puc. 255 Puc. 256
A
B ] C
B D
C A u D
Puc. 257 Puc. 258
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2) B npamoyrossHoM Tpeyroasauke ABC (£C = 90°) CE 1 AB,
CE = 14 cMm, LACE = 60°. HalizuTe pacCTOSsHUE OT BEPINMHBI A
no karera BC.

3)* CE — meaguaHa paBHoGeIpeHHOro TpeyroasHuka ACB
(AC=CB), ET L AC u AT =TC. Haiigure yrjisl TpPeyrojib-
Huka BEC.

3anaHue 6
MHOTOYroNbHUKH

1) Ouaronanu npsMmoyroasHuka ABCD mnepecekaloTcsi B TOY-
ke O. Haiigute yrasel tpeyroasauka COD, ecin ZADB = 40°.
2) B napannenorpamme ABCD 6Guccexktpuca yriaa C nepecexa-
€T CTOPOHY AB B Touke M.

a) Hoxakurte, uro TpeyroabHUK CBM paBHOOEIpEeHHEI.

6) Haiigute mepumMeTp mapaJjyesorpamma, eciu AM = 3,7 om,
MB = 5,9 oM.

3) Hduaronanm napainenorpamma ABCD mepeceKalOTcsi B TOY-
Ke O, P — cepeaunHa orpe3xka OB, K — cepeauHa otpeaka OD.
Hokaxure, uro APCK — mapaJiesorpaMmm.

4)* IloctpoiiTe poM6 IO AMArOHAJH U IEPHEHIUKYIAPY, IIPO-
BeJeHHOMY K3 TOYKH IlepecedyeHusi AuaroHajeil K IpsaMoOH, co-
Jepkaineil cCTopoHy pomba.

1) B pom6e ABCD /BAC : LZABD =1 : 2. Haigure yrisl
pomba.

2) Ha cropone BC mnapannenorpamma ABCD BasaTta Touka E
TakK, utro AB = BE.

a) okaxkute, utro AE — 6GuccekTpuca yrja A mnapaJuieso-
rpaMma.

6) HaliguTe nepumerp mnapaijejgorpamma, ecau CD =6 cwm,
EC =8,5cmM.

3) Ha croponax AB u CD napannenorpamma ABCD B3ATHI
Toukn M u K coorBerctBeHHO, AM = M B, CK = KD. Hokaxu-
Te, 4T0o MBKD — mnapajjenorpamMmM.

4)* IlocTpoiiTe HNPAMOYrOoJBHHUK II0O CTOPDOHE M YTy MEXAY
AUAroHAJIAMH, IIPOTHBOJIEKALEMY STOH CTODOHE.

1) B pom6e ABCD £BAD : ZABC =1 : 5. Haiinute yron BAC
u yron ABD.

2) B mapaunenorpamme ABCD uposefeHa 6uccekTpuca yriaa B,
KOTOpast nepecekaetr cTopoHy AD B Touke M.

a) HokaskuTe, 4TO TpeyroabHuk ABM pasHOGeapeHHBIH.

6) HaiiaguTe mepumMeTp mapaJiiejorpamma, ecjiu AM = 4,5 cm,
DM = 2,5 cmM.

3) Buccexkrpuca yriaa A napasaaenorpamma ABCD nepecekaer
cropony BC B Touke K, a 6uccekrpuca yraa C nepecekaer CTo-
pouy AD B Touke M. Hokaxkute, uro AKCM — mnapaJiueo-
rpaMm.



6.4.

7.1.

7.2.

7.3.

4)* IlocTpoiiTe NHNPAMOYroJHLHUK II0 CTOPOHE M IEpIeHIHKY-
I8Py, NPOBEAEHHOMY M3 BEepIIHUHLI NPAMOYTOJBHHUKA K €ro Jua-
TOHAJHU.

1) Muaronanu npamoyroabHuka ABCD nepecekalooTcA B TOY-
ke O. Haiigure yranl TpeyroasHuxka AOD, eciu ZCOD = 50°.
2) Ha cropone AD napannemorpamma ABCD B3ata Touka M
Tak, uro DM = DC.

a) Ioxkaxxure, uro CM — 6Guccekrpuca yraa C mnapaJjelso-
rpamMma.

6) Haiigure mepumerp napaJiesiorpamma, eciau AB = 8,5 cMm,
AM = 3,5 cMm.

3) AC — auaroHann mnapaiaenorpamma ABCD. Buccekrpuca
yriaa BAC nepecekaer cropony BC B Touke K, a 6uccekTpuca
yria ACD nepecekaeT cropoHy AD B touke P. Jlokaxkure, 4TO
APCK — mnapannejorpamMm.

4)* TlocTtpoiiTe poM6 Mo AuaroHanau u yrJjy pomba, NpoTHUBOJIe-
JKaIeMy 3TOM AUaroHaJ.

3apaHue 7
nnowaAaau

1) CMme)xHBle CTOPOHBI mapaJjuiesorpamma paBHBI 52 u 30 cmM,
a ocTpeiit yroa paBen 30°. Hailiaure mnjomaabs napaJeso-
rpamMma.

2) Beruucaute miaomanb trpanenuu ABCD ¢ ocHoBaHusmMu AD
u BC, ecnu AD =24 cm, BC =16 cm, LA = 45°, £ZD = 90°.

3) Hau rpeyroasHuxk ABC. Ha cropone AC ormeTbTe TOukKy K
Tak, 4ToObI MJOIlagb TpeyroibHuka ABK O6blia BABOe OoJiblile
niomiagu TpeyrojabHuka BKC.

4)* BpIcoTa PaBHOCTOPOHHEro TpeyroilbHukKa paBHa 6 cm. Haii-
OUTE€ CYMMY PpacCCTOAHHHA OT NOPOM3BOJBLHOW TOYKHU, B3ATOU
BHYTPH 3TOro TPEYroJIbHHKAa, 0 €ro CTOPOH.

1) Bricota BK, npoBegenHas K cTopoHe AD napaJesorpaMmma
ABCD, penut 3Ty CTOPOHY Ha ABa oTpeska AK =7 cMm, KD =
= 15 cMm. Hailiagure miuomaap napajiesorpaMma, eciu £ZA = 45°,
2) Brpruuciaure miomaas tTpamnenuu ABCD c ocHoBanuamu AD
u BC, ecaimu BC=13 em, AD=27 e¢m, CD =10 cm, £D = 30°.
3) Hdan rtpeyroabHux MKP. Ha cropome MK ormerbTe TOU-
Ky T Tak, urobbl nmijomianbk TpeyroabHuxka M TP 6blia BTpoe
MeHbINle IJoIazu TpeyrojibHuka MKP.

4)* B pasHOCTOPOHHEM TpeyroJbHHKe OOJbIlIasg CTOPOHA CO-
craBasier 0,75 or cymMMmbl aAByx Apyrux. Touka M, nmpuHan-
JIeXKalas 9TOM CTOpPOHe, ABJAETCSI KOHIIOM GHCCEKTPHCHI Tpe-
yroabHuka. Halizute paccrosnume or Touku M pxo MeHblIel
CTOPOHBI TPEYTOJbHMKA, €CJIH MEHbIIad BHICOTA TPeyroJbHHKAa
paBHa 4 cM.

1) B Tpeyronsuuxe ABC BricoTel AA, u BB, paBHBI COOTBET-
ctBeHHO 5 u 7 ¢cM, BC = 21 cM. Haiigute AC.
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2) B tpanenun ABCD yron BAD npamoit. fuaronans AC pas-
Ha 6okoBoii cropone CD u cocraBaser ¢ Hel yroa 90°. Bricorta
Tpanenuun CK pasHa 6 cm. Haiigure miomaab Tpamnemui.

3) IMTocrpoitiTe mapanjgesorpaMm, KHMeEOIIHH TaKylO e ILIO-
nianb, KaK JaHHBIM TPEyroJbHHK.

4)* B BrIyKJIOM ueThipexyrojgbHuKe A BCD npoBefieHbl AUAaro-
Hanu. M3BecTHO, UTO mJjomaAM TpeyroaibHuKoB ABD, ACD,
BCD paBubl. [IoKa)XuTe, YTO JAHHLIN YETHIPEXYTOJbHUK SABJIA-
eTCsA IapaJljieIorpaMMOM.

1) B rtpeyronsuuke MPK MP =14 cm, PK = 21 c¢Mm, BBICO-
ta KK, pasHa 18 cm. Haiinure BeicoTy MM,.

2) B Tpameuun ABCD <A =90°. Bwicora CK cocrasiser
¢ auaroHanbio AC u 60K0BO# cTopoHoii CD yribl, paBHbIe 45°,
AK = 8 cm. Haiiaure miaomaias Tpamemuu.

3) ITocTtpoiiTe TpeyroanbHHK, HMEOIIUN TaKylo e IJIoHIadb,
KaK AAaHHBLIH IapaJjieIorpaMM.

4)* B BBINYKJIOM 4YeThIpexyroJbHuKe ABCD npoBeJeHHl AUAro-
Hanu. W3BecTHO, 4YTO ILIOIIAAM TpeyroabHUKOB ABD u ACD
PaBHBI, 4 ILIOIAAU TPeyroJbHUKOB ACD u BCD ue paBHBI. [o-
KaXXHUTe, YTO JaHHBIH YeTHIPEXYTOJbHHK SBJSETCA Tpalemueid.

3apaHue 8
NMNOAOBUE TPEYIOJIbHUKOB

1) Ha pucynke 259 AB = 17,5, BC = 10,5, BE = 2,5, BD = 3,5.
a) okaxkute, utro npsimeie DE u AC mapajjejbHBI.

6) Haiiaure oTHOLIeHHe MEePUMETPOB U IJIOUIaAe TpPeyroJbHU-
xkoB ABC u EBD.

2) AC — puaroHanp mnpsamoyrojbHuka ABCD. OcHoBanue
nepnesaukyaspa BK, npoBeJeHHOro K 3TOH AWATOHAJH, OEJIUT
ee Ha yactu 3 n 9 cm. Haiigure miomagb NpAMOYTroJIbHHKA.
3)* MuaroHajp Tpamnemuu ¢ OoCHOBaHuAMH 4 U 16 cMm gesur ee
Ha ABa NMomoOHBIX TpeyrojbHUKa. HaiiauTe AnMHY 9TOH AHArO-
HaJIH.

1) ABCD — tpaneuusi, AK : KB=2: 7 (puc. 260).

a) Hokaxxute, uto PK - BK = AK - KC.

6) Haitaure oTHOmIeHHe mouiajeil U MepUMEeTPOB TPEYTOJbHHU-
koB APK un KBC.

D E B C

B

A (o] P A D
Puc. 259 Puc. 260



8.3.

8.4.

9.1.

o M\ K\

Puc. 261 Puc. 262

2) HuaroHanu pom6a ABCD mnepecekaiwotca B Touke O, OK —
NepueHAuKyJaAp K cropone AB, OK = 4+/3 cm. Hailigure mepu-
meTp pomba, ecau OB = 8 cMm.

3)* B BrImyKJOM uYeThIipexyrogbuuxke ABCD AB =6 cMm, BC =
=9 cMm, CD =10 cm, DA = 25 cm, AC = 15 cm. [lokaskuTre, 4TO
YeThIPeXyroJbHUK ABCD — Tpaneuus.

1) IIpambeie MN u CD napasaenbHsl (puc. 261).

a) Hoxkakurte, utro OM - OD = OC - ON.

6) HailiguTe oTHOIIEHHE IJIOLIAAEH U IIEPHUMETPOB TPEYTOJNbHU-
KoB OMN u OCD, ecaiu OM =2 ¢m, MC = 3 cMm.

2) ABCD — npsiMOYTOJBHHK, OD — BrbIcOoTa TpeyroasHuka ACD.
Haiigute nepuMerp npAMoyrojabHuka, ecau DO = 4,8 cm, AO =
= 3,6 cm.

3)* Huaronanb Tpamnenuu, pasHasa 6 cMm, JeJUT ee HA ABa IO-
MOOHBIX TpeyroJbHUKa. HalauTe MeHblllee OCHOBaHUE, €CJHU
Gospiee paBHO 12 cm.

1) Ha pucyske 262 OM = 13,5 cm, OK = 27 cm, ON = 5,5 cm,
OP =11 cm.

a) HMoxakure, uto npameie MN u KP napanjeiabHBH.

6) Hailigure orHOmIeHMe mowafed ¥ MepUMETPOB TPEYTrOJbLHU-
KoB OMN u OKP.

2) Haiigute miaomanb pomba ABCD, eciu ocHOBaHMe IepIleH-
OUKYJIApa, MMPOBEAEHHOTO M3 TOUYKHU NepeceueHHs AuaroHajei
IO ONHOI M3 CTOPOH, AEJIHUT ee Ha oTpe3ku 2 U 8 cM.

3)* Hokakure, uTo npsamsie AB u CD napajjeiabHbI, €CJIH Ye-
THIPEXYTOJbHUK ABCD BhINyKJBIH M AB =9 cM, BC =8 cmMm,
CD =16 cm, AD =6 cm, BD =12 cm.

3apnaHune 9

COOTHOLUEHHUE MEXAY CTOPOHAMU U YINAMH
NPAMOYIrONbHOro TPEYIrOJIbHUKA

1) B rpeyroanamxke ABC /C = 90°, BC = 7,9, AC = 16,3. Haii-
JUTe HEU3BECTHBbIE 3JIEMEHTHl 3TOI'0 TPEYroJLHUKA.

2) B paBHOGeJpPEHHOM TpeyrojbHUKe GOKOBAA CTOPOHA pAaB-
Ha 15 cM, a yros npu BepmuHe 140°. Haiimure ocHOBaHHE Tpe-
YrOJbHUKA.
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9.2

9.3.

94.

3) Cropona pom6a paBHa a, a ero ocTpelii yroa o. Haiigure
JuarosHanu pomba.

4)* B ocTpoyroJbHOM TpeyrolbHUKe ABC HaliiuTe OTHOIIIEHNE
CUHYCOB yriaoB A u B, ecin BC=a, AC =b.

1) B Tpeyronbuuxe MKE /M = 90°, KE = 12,5, KM = 10,24.
Haiinure HemM3BEeCTHEHIE 3JIEMEHTHI 9TOTO TPEYTOJbHHUKA.

2) B paBHOOEIPEHHOM TpPEYroJbHHKE BBICOTA, ONIYIIEHHAA Ha
OCHOBaHHe, paBHa 17 c¢M, a yroa npu BepmuHe 130°. Haiigure
OCHOBaHHE TPEYroJIbHHUKA.

3) OcTpsiit yros pomb6a paBeH ¢, a ero GOJbIIad JUATOHAJIb
paBHa d. HaiigzuTre cropony pombGa M ApPYryio IuaroHalb.

4)* B ocTpoyrosabHOM TpeyroabHukKke ABC HaliilTe OTHOILIeHHUE
ctopod AB u BC, ecau cuHychl yriioB A u C paBHBI COOTBETCT-
BEHHO p u k.

1) B Tpeyroasuuxke EPK /P =90°, EP =0,29, PK =0,195.
HaiinuTe Hen3BeCTHRIE dJIeMEHTEI 9TOrO TPEYTrOJbLHHUKA.

2) B paBHOOeOpEeHHOM TpeyroJibHMKEe OCHOBaHHe paBHO 28 cM,
a yroa npu BepmuHe 70°. Haiigure gniruHy G0OKOBOM CTOPOHEI.

3) B npamoyronbHOH Tpamenus OCHOBAaHHUS paBHEL a M 2a,
ocTphIi yron paBeH o. HaiigiuTe Heu3BeCTHBIE CTOPOHBLI Tpa-
eI uu.

4)* B TpeyroabHuke ABC yros B Tynoii. CHHyC BHEIIHEro
yria npu BepiuuHe B pasen x, AB = ¢. Haiinure AC, ecnu cu-
Hyc yria ACB pageH y.

1) B rtpeyronsunke PKD /K =90°, PK =18,2, KD = 14,9,
HaiijuTe HeH3BEeCTHBIE 9JIEMEHTHI 9TOTO TPEYroJbHHKA.

2) B paBHOOGeIpPEeHHOM TpeyrojibHHKe OCHOBaHWe paBHO 24 cM,
a yros npu BepmunHe 58°. HailiguTe BBICOTY, ONYHOIEHHYK HA
OCHOBaHUME TPEyroJbHHUKA.

3) B npsamoyrosbHO#l Tpanenuu 60ablIad GOKOBasg CTOPOHAa
pPaBHa MEHbINIEMY OCHOBAHUIO U paBHAa a. OCTpHIi yroJy paBeH O.
HaiignTe Hen3BeCTHLIE CTOPOHBI TpPaAIEIMH.

4)* B TpeyronbHuke ABC yron C tynoit. Cunyc yrsna B pa-
BeH x, AC =b, AB = c¢. HaiiiuTe cHHYC BHEIIHEro yrja Tpe-
YroJbHHKaA NpH BepiuuHe C.

3apanue 10
BMUCAHHbLIE U ONMUCAHHBIE OKPYXHOCTH

10.1. 1) OxpyxHocTh ¢ IteHTpoM O u pagmycoM R ommcaHa OKoOJO
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Tpeyronbuuka ABC. Hailinute cropony AB TpeyroJibHHKA,
eciu R =16 cm, LOAB = 30°.

2) C noMoIiubo HUPKYJIA U JUHEAKH NMOCTPONUTE OKPYYKHOCTD,
BOHCAHHYIO B Pa3HOCTOPOHHHUH TpeyroJibHUK.

3) HaiiguTe paguyc OKpY:KHOCTH, BIIMCAHHOH B TPeyroJbHUK,
CTOPOHBI KOTOpOro paBHH 16, 17 u 17 cM.

4)* TlepumMeTp TpeyrojrHuKa pased 20 cm. MoxxeTr snu paguyc
ONMCAHHOM OKOJIO HEro OKPYKHOCTH ObITh paBeH 3 cM?



10.2.

10.3.

10.4.

11.1.

1) Tpeyronsuuk ABC Bnucad B OKPYXXHOCTB C IeHTpoMm O.
Haitgute paguyc okpy»xHocTH, ecnu AC = 24 cm, LCOA = 90°.
2) C noMoOmbIO ITUPKYJIS U JIMHEHKHN NOCTPOiiTe TPEeyroJbHHUK,
ONMCAHHBIA OKOJIO JAHHOU OKPYXHOCTH.

3) B paBHOGegpeHHOM TpeyroJbHUKe OGOKOBas CTOpPOHA paB-
Ha 10 cMm, a MeguaHa, mpoBeJieHHAsI K OCHOBaHUIO, 8 cm. Haii-
JUTE paguyC OKPY’KHOCTH, BIMCAHHOH B DTOT TPEYTOJBLHHUK.
4)* PaguyC OKpPYKHOCTH, OIIMCAHHOHA OKOJIO TpeyroJbHHUKA,
paBeH 5 cM. MoskeT JM nepUMeTp TPEYroJbHUKa OBITH pa-
BeH 30 cm?

1) B Tpeyroasuuke ABC ZA =50°, ZC =170°, O — ueHTp
BOMCAHHOH B TPeyroJibHUK OKpykHocTH, OB = 10 cm. Hatigu-
Te PaZUyC OKPYKHOCTH, BIMCAHHOH B TPEYroJIbHUK.

2) C nomoIbio IIUPKYJIS K JHHEHKH MOCTPOHTE OKPY’KHOCTH,
OMHUCAHHYIO OKOJI0O JAHHOTO TYHOYTOJBHOTO TDPEYTOJbHHKA.

3) B HeKOTOpOM OCTPOYroJbLHOM TpPEYTrOJIbHHKE DajuyC ONIu-
CaHHOM OKPYXKHOCTH paBeH oaHOHN u3 cropoH. Halgure rpagyc-
HYIO Mepy yrJa, IPOTHBOJIEXKAIIEro 3To#l CTOpoHe.

4)* Tlepumerp TpeyroabHuKa paBeH 30 cm. Mosker nu paguyc
OKDYKHOCTH, BIHCAHHOA B B3TOT TpPEYrojJibHUK, OBITH paB-
HBIM 5 cM?

1) B Tpeyroabuuke ABC ZA =120°. Paguyc OKpYKHOCTH,
BIIUCAHHOH B TpeyroJbHHUK, paBeH 10 cm. Haiigure paccTrosHue
OT IIEHTP& 9TOM OKPYKHOCTH OO BEpUINHBI A.

2) C noMoIp0 IUPKYJIS M JHHEHKH IOCTPOUTE OKPY’KHOCTS,
ONUCAHHYI0 OKOJIO JAHHOr0 OCTPOYTrOJILHOTO TPEYroJIbHUKA.
3) B HeKOTOpOM OCTPOYTrOJIbHOM TpeyrojJibHUKe OJHa U3 CTO-
pPoH 6oJsibllle paguyca ONMHMCAHHOH OKPYKHOCTH B Jv2 pas. Haii-
AUTe yroJ, NPOTHBOJIEXKAINNH JAaHHOH CTOpOHE.

4)* Paauyc OKPYKHOCTH, BIIMCAHHOH B TPEYroJbHHK, paBeH
8,4 cm. MoskeT 1 mepHMETP 3TOro TPEyroJbHMKa ObITh paB-
HBIM 50 cM?

3apanune {1
BEKTOPbI
1) HauepruTe ABa HEKOJIJIHHEADHBIX BEKTOpa Eu 5, Havaaa
KOTOPBIX He coBnaxaioT. IlocTpoliTe BEeKTOPHI, PaBHEIE:
a) E—E; 6) E+1%E.
2) B TpeyroabrHuke ABC meguaHbl nepecekalorca B Touke O,
A, — cepeauHa orpe3ka BC.
a) Boipasurte BeKTOp OA,; uepe3d BekTopsl OB u OC.
—_— —_—
6) BoamoxxHO nu paBeHCTBO XAA, = A,0, rie x — HEKOTOpoe
yucyao? Ecau Bo3MoHO, HailaguTe Xx.
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3)* Touxka M unexkutr Ha cTopoHe AC rpeyroamsHuka ABC,
LABC=/AMB=90°, BM =2, AM =4, AM = xCM. Haii-
AUTe X.

1) HauepTuTe ABa HEKOJIJIMHEAPHBIX BEKTOpa amn 1; ITocTpoii-
Te BEKTODPHI, PaBHBIE:

a) —a+ 5;

6) 0,5p + a.

2) B tpeyroasenke ABC Touxa M npuHaajieXuT cropone AC,
npuyem AM : MC=1: 2.

a) BripasuTe BexTop BM uyepe3 BEKTODHI BC u AC.

6) CyulecTByeT JIM TaKOe YHCJO X, YTO BHINIOJIHSETCS PABEHCT-

B0 xMB = CA? Orser obocHYyiiTe.

3)* Touxa M npuHaaidexuT cropoHe AC tpeyroabHuka ABC,
AM =1, AB=5, ZLABC = ZAMB = 90°, AM = xCM. Haii-
JUTe X.

1) HauepruTe ABa HEKOJIJIMHEAPHLIX BEKTOpa Iu 1-; IocTpoii-
Te BEKTOpPHI, PABHLIE:

a) x + 1;;

6) x — 0,55.

2) Touka O — cepenuna cropounl HP xsampara MHPC.

a) BeipaszuTe BexkTOp C_O> yepesd BeKTOpel CM u CP.

6) Bo3MOXXHO JH paBEHCTBO H_O)=yP7-I>? Ecaun BO3MOXHO,
TO HalauTe y.
3)* Touka M unexkur Ha ctopoHe AC Tpeyroabrauka ABC,

LABM = Z/CBM, AB =3, BC = 2. Bripa3uTte BeKTOD MA ue-
pe3 BekTop MC.

1) HauepTuTe ABa HEKOJJIMHEAPHBIX BEKTOpa au 5, OTJIOXKEH-
HBbIE€ OT pa3HbIX ToueK. IlocTpoiiTe BEKTODHI, PaBHHIE:

a) —a- 5;

6) 0,5a + b.

2) Touxka O npuHagjgexxut cropoHe PK pomba MHPK, upwu-
yem OP : OK =1: 2.

> —> —
a) Bripasure BekTop MO uepe3d BekTopsl MH u PH.
6) CyuiecTByeT JIM TaKoe YHCJO X, YTO BHINIOJHAETCA PaBEHCT-

B0 MO = xPK? Otser obocHyIHTE.
3)* Touka M npuHaziexuT cropone AC TpeyronpHuka ABC
u paBHOygaJieHa oOT cTopoH yriaa ABC, AB=4, BC=25.

Hokakure, 4To ATJ = % ]\75
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3apanue 12
METOA4A KOOPOAUHAT HA NNOCKOCTH

1) Ilpsmas sagana ypasHenveM 2y — 3x + 6 =0. 3anumure
KOOPJAMWHATEI KaKUX-Ju00 ABYX ToYeK A u B, npuHaaieKammux
JaHHOU NpAMON, U KOODAMHATHI CepeJuHK! OTpe3xka AB.

2) HanuiiuTe ypaBHeHHe OKPYKHOCTH c IHeHTpoM A (—3; 2),
npoxoasmeii depes touxky B (0; -2).

3) Hdoxkakure, YTO UYeThIpexXyroJbHUK ABCD, 3agaHHBI KO-
opamHaramu cBoux BepmmH A (1;3), B (3; 1), C (6; 4),
D (4; 6), — UpAMOYTOJbHHUK.

4)* Omnpegenurte, UMEIOT JH OOIIMEe TOYKU JIMHUU, 3aJaHHBIE
ypaBreruamu (x — 3)2 + (y —2) =9 u (x - 9)2 + (y — 10)? = 4.
1) Haitaute AJUHY MeAMaHbl, NMPOBEJEHHON N3 BepUIUHBI P
TpeyronsHuka HPM, ecaun touku M, P, H uMenT KOOpAUHA-
Tel (1; 11), (8; 2), (-15; 9) cooTBeTCTBEHHO.

2) YcraHoBuUTe, NpUHAAJEKUT JU TodKa A (1; «/§) OKDPY’KHO-
ctu ¢ neaTpoM (2; 0) u paguycom, paBHBIM 2.

3) Hoxaxkurte, uro mapasyenorpamm ABCD, 3agaHHBIH KO-
opauHaraMu cBoux BepmuH A (4; 1), B (0; 4), C (-3; 0),
D (1; —3), aABasieTca KBajgpaToM.

4)* OnpenenunTte, CKOJbKO OOITUX TOYEK UMEIOT JIMHHH

(x+42+Wy+3P2=9u (x+1)2+(@y-12=4.

1) HaiiguTe KOOpAMHATHI KOHIOB KaKOro-JIumbo oTpes3kKa, Je-
sKamtero Ha npsmoi 3y + 5x — 15 =0, u KOOpAWHATHI ero ce-
PEeIUHEL.

2) Hanuimure ypaBHEHHe OKPYKHOCTH ¢ IeHTpom A (2; 1),
npoxopsmeit yepes Touxky B (5; 5).

3) Hoxa)xkure, 4TO 4eThHIpeXyroalbHUK ABCD, 3afaHHBI# KOOD-
IuHataMu cBoux BepmnH A (1;1), B (4; 2), C (5;5),
D (2; 4), — powm6.

4)* HMcnonb3ys MeTOA KOOPAHUHAT, JOKAXXUTE, UYTO CHCTEMA
ypaBHEHU N

{(x—1)2+(y—2)2=4
(x-9)2 +(y-8)2=64

HMMEeeT TOJbKO OLHO peIleHHe.

1) Bepmiuapl TpeyronbHuxka ABC uMeOT KOOPIHUHATHI
A (11; 1), B (2; 8), C (9; -15). Haiigute aauHy MenuaHshl,
OpOBeAEHHON U3 BepIIMHHI B.

2) VcraHoBUTEe, IPHUHAAJNEKUT JH TOYKA C KOOPAUHATAMHK
(1; 7) oxkpyskHOCTH C HeHTpoM (0; 3) U paguycoM, paBHEIM 3.
3) B mapannenorpamme ABCD puaroHaiau IIepeceKarTCs
B Touke O. Koopaunate! Touex A, B, O pasuml (1; 1), (-1; 7),
(3; 3) coorBercTBeHHO. [loKa)KUTe, YTO JAHHBIH Napasyeso-
rpaMM SBJISETCA POMOOM.
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4)* Hcnonb3ys MeTOA KOODAMHAT, [JOKAYKHUTe, YTO CHUCTEMA
ypaBHEHH I

{(x -T2 +(y-3)2=16
(x-2)2+(y+9)?% =49

He MMeeT peIleHHi.

3apaHue 13
COOTHOLUEHUA MEXAQY CTOPOHAMHU U YINMAMU TPEYIONbHUKA

13.1. 1) B rpeyroabuuke ABC /A=40°, /B =35°, AC =0,57.
C DOMOIbI MHKDPOKANbLKYJNATOpa BeluMciauTe BC.
2) JIBe cTopoHBI TpeyroJbHUKa paBHbl 27,4 u 16,3, a yroxa
Mex gy HuMH paBeH 140°. C noMoIlbi0 MHUKDOKAJBKYJIATOpPA
HalljuTe TPEThIO CTOPOHY TPEYyroJIbHUKA.
3) OmnpenmenuTte BHUA TPEYrOJLHHKA, €CJIM €ro CTOPOHBLI PABHBI
11, 12 u 15 M. .
4)* B rTpeyroasuuxke ABC AB = BC, /BAC = 20, AE — 6uc-
cekTpuca, BE = a. Haiigure miomans Tpeyroaruuka ABC.

13.2. 1) B Tpeyronsuuke MHK MK =12,5, ZM = 25°, /K = 50°.
C noMoubl0 MHKPOKANBKYJIATOPAa BeIUMcIUTe MH.
2) JIBe cTopoHBI TpeyroJbHMKa paBHel 0,72 um 0,61, a yroxa
Mexay HuMH paBeH 130°. C moMouibi0 MUKPOKAJLKYJSATOPA
HalJuTe TPETHIO CTOPOHY TPEYTrOJbHHKA.
3) OmnpepenuTe BHA TPEYroJbHHUKA, €CJIU €ro CTOPOHBLI PaBHBI
12, 16 u 21 cm.
4)* B pomGe ABCD AK — Ouccekrpuca rpeyroibHuka BAC,
4ZBAD = 49, BK = b. Haiigure miaounags pomba.

13.3. 1) B Tpeyronsuuke ABC BC =0,75, ZB =40°, ZC = 25°.
C noMouIbl0 MHKDPOKANbBKYJAATOpa BhIUucauTe AC.
2) B TpeyrosnHHKe aBe CTOpPOHBI paBHEI 12,4 u 15,7, a yroxa
Mexay HuUMH paBeH 160°. Hcnonb3ysi MHUKPOKAJBKYJISATOP,
HaliiuTe TPETHIO CTOPOHY TPEYroJbHHUKA.
3) OmpexmenuTe BUA TPEYroJbLHHUKA, €CJAH €r0 CTOPOHBI PABHBI
8, 12 u 14 cm.
4)* B pasHoGeapenHoMm TpeyroasHuke CDE (CD = DE)
4DCE = ¢, CM — 6uccexrpuca. Haligure niomaab Tpeyrojib-
Huka CDM, ecau CD = b.

13.4. 1) B Tpeyronvuuxke MEF ME = 15,7, £M = 42°, LF = 37°.
C DoMOIIbI0 MHKPOKAJBKYJIATOPa BeiuuCIHUTE MF.
2) B TpeyroanHuke ase cropoub! pasHul 0,36 u 0,17, a yroxa
MeXXKAYy HHUMH paBeH 155°. Hcnoab3ys MHUKPOKAJLKYJIATOP,
HaUJANTE TPEThIO CTOPOHY TPEYroJbHHKA.
3) Onpepennte BUA TPEYroOJILHUKA, €CJIH €r0 CTOPOHBI PaBHBI
7, 11 u 14 cm.
4)* B pombe ABCD AP — 6uccekrpuca tpeyroabaunka CAD,
£LBAD = 20, PD = a. Haligute miomaas pomba.
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3ananue 14
ANUHA OKPYXHOCTU YU NMNOWAAbD KPYTA

1) Hafizute niomans, Kpyra, BINCAHHOrO B KBaJpaT C ILIO-
manbio, paBHOM 72 am®.

2) BriuuciauTe rpagycHyio Mepy ayru paauyca 10 cM, eciu ee
JJIMHA paBHa 5T cM.

3) IlepumeTp npaBMJBLHOrO TPEYTrOJbHUKA, BOIHUCAHHOI'O B OK-
PYXHOCTb, paBeH 45 cm. Haiinure JIuHY CTOPOHBI IPAaBUJIBLHO-
ro MIeCTUYTOJbHHKA, BIMCAHHOIO B 3TY K€ OKPYKHOCTb.

4)* Ha cTopoHax IpaBHJIBHOTO BOCBMHYTOJBHHMKA A,A,...Ag
BHE ero IOCTPOEHHI KBajapaThl. JOKaXuTe, YTO MHOI'OYIOJIb-
HHUK, O0Opa30BAHHLIN BepIIMHAMH 3THX KBaApaATOB, OTJIHUYHBIX
oT A, A,, A;, ..., Ag, He ABIAETCA NPABUIbHEIM.

1) Haiinure AJHHY OKPYXXHOCTH, BIHCAHHOW B IPaBUJbHLIH
IIIECTUYTOJbHHUK CO CTOPOHOI 163 cm.

2) BriumciauTe TrpagycHYH Mepy CEKTOpa Kpyra paauyca
18 cM, ecau miomagb 3Toro cekropa 18w cm2.

3) Ilepumerp KBajpaTa, BIHCAHHOIO B OKPYXXHOCTh, DaBeH
18 cm. HaijiguTe cTOpOHY NpPaBUJIBHOIO TPEYrOJbHUKA, BIIU-
CAHHOTO B Ty K€ OKPYKHOCTD.

4)* Ha cTopoHax mnpasMIbHOro natuyrojibHuxka ABCDE BHe
€ro IOCTPOeHBI KBaAparhl. J[okakuTe, 4TO MHOTIOYTrOJbHUK,
o0pa3oBaHHLIHA BepIIMHAMHU 3THX KBAJPAaTOB, OTJHYHBLIX OT A,
B, C, D, E, He ABasAeTCA NMpPaBUJILHLIM.

1) Haiigute niouiaabs KBajpaTa, €CJH ILJIOUIaAb BIHNCAHHOIO
B Hero Kpyra paBHa 144w cmZ.

2) Berumcaurte AJHUHY AYyrH paguyca 8 cM, ecju ee rpagycHas
Mepa paBHa 150°,

3) JnuHa CTOPOHBI IPABUJILHOTO IECTHUYTOJbLHUKA, BIUCAHHO-
ro B OKPY’XHOCTb, paBHa 7 cM. Haiifure nepuMeTp IpaBUJIbHO-
ro TpeyrojibHMKa, BIMCAHHOIO B Ty XK€ OKPY>KHOCTb.

4)* Ha cTopoHax npaBHUJIBHOro MmecTuyroibHuka ABCDET
BHe €ro IOCTPOeHBl KBajgpaThl. JlokakuTe, 94TO MHOI'OYI'OJIb-
HHUK, 06pa30BAHHLII BepIIMHAMH 3THUX KBaAPATOB, OTJIMYHBIX
or A, B, C, D, E, T, aBnsiercda NpaBUJIbHBIM.

1) dnuHa OKPY’KHOCTHM, BIHMCAHHON B IIPABHJBHBIN IIIECTH-
yroJasHUK, paBHa 12 am. HaiiguTe niomagb HIeCTHYroJbHUKA.
2) BrlyucauTe MJIOIIAJL KPYTOBOro CEKTOpPAa, €CJW rpajycHasi
Mepa ero ayru paBHa 120°, a pagumyc kpyra paBeH 12 cm.

3) liuHAa CTOPOHBI NPABMJBHOTO TPEYTOJbHHKA, BIMCAHHOTO
B OKPYKHOCTb, paBHa 8 cm. Halinure nepumerp KBajpara,
BIIMCAHHOTO B TY K€ OKPYXXHOCTb. ‘
4)* Ha cTOpoHaX NPaBHUJIBHOTO NE€BATHYTroAbHHKa AA,...Ag
BHE €ro IIOCTPOeHHl KBaApaThl. JOKaXHTe, YTO MHOT'OYTOJIb-
HHMK, O0pa30BaHHLII BepHIMHAMH 3THX KBaAPATOB, OTJHYHBIX
or A, A,, ..., Ay, He ABJAETCA NPABUILHBLIM.
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3apanue 15
UTOFrOBOE NOBTOPEHWUE KYPCA NAAHUMETPUH

B npamoyronsHom Ttpeyroasuuke ABC (£LC = 90°) CD — BhHI-
cora, AC =3 cm, CD = 2,4 cMm.

1) Ha#imure AD.

2) Haiigurte sin A u tg DCA.

3) Hokaxkure monobue TpeyroabHuKoB ABC u ADC, maiijurte
Heu3BeCTHBIE CTOPOHBI TpeyroJbHUKa ABC M ero Imioiaib.

—> —> —

4) Bripasute BexkTop CD uepes BexkTopel -CB u BA.

5) C moMoOmb0 MUPKYJIA U JUHEHKH MOCTPONTE OKPYHHOCTD,
ONUCAHHYI0O OKOJIO TpeyroibHuKa ABC, m HaflfjuTe ILIOLIAAL
Kpyra.

6)* BBemuTe cuUCTeMy KOODAMHAT TaK, 4ToObl Touka C OblLia
HavyaJioM KOOpJHMHAT, a TOUKa A NpHUHaAJexalsla ocH abciuce.
3anuuinTe ypaBHEHHE OKDPYXXHOCTH, BIMCAHHOM B TPEYyroJb-
HUK ABC, B sT0ii cucreme KoopamHat. (Paccmorpure Jro6oii
U3 BO3MOXKHBIX CJIy4YaeB.)

B napannenorpamme ABCD AB=6cm, AD=8cvm u
4ZBAD = 60°.

1) Hatigure gnuny BbicoThl BK, mpoBegeHHON M3 BepIIUHLI B
K cTopoHe AD, u mjomagp nmapaJsjejorpaMma.

2) Haiigure guuny Gosblieil uaroHajau napajejiorpamma.
3) Onpemenure Bung TpeyroabHuka ECD, ecniu touxka E mpu-
Hague:xuT cropode BC u nyu DE — 6uccektrpuca yraa ADC.

— — —

4) Bripasure Bexktop DE uepesa BexTops! CD u CB.

5) C noMoIIbI0 UUPKYJIA U JUHEHKH I[IOCTPOHTE BHICOTY WH3
BepmuHLl B K cropone CD.

6)* BBemuTe cucremy KOOpPAMHAT TakK, uroObl Touka K Oblia
HaAvyajJoOM KOOpAWHAT, a ToOUKa A mpuHajaiexkasa ocu abciucc.
3anumnuTe ypaBHEHHE OKDYXXHOCTU, OIIMCAHHON OKOJIO Tpe-
yronbHuKa KAD, B 3T0it cucreme KoopauHat. (PaccmoTrpure
JI000H M3 BO3MOMHBIX CJIy4Yaes.)

B paBHOGeapeHHO# Tpameuuu ABCD ocuoBanus AD u BC co-
oTBeTcTBeHHO paBHBI 10 u 6 cm, LA = 30°.

1) Haiigure BricOTy BE M mollaib TPAIEIlHH.

2) Hoxaxkurte momodue TpeyroJbHuKoB AOD u BOC u Hanju-
Te OTHOIIEeHHE X MepUMeTpoB, eciu O — TOUKa IlepecedyeHus
AuaroHajeil Tpaleiuu.

3) Haiigure nnomaas Tpeyroabuuka ACD.

— — >
4) BripasuTte BeKTOop BE uepes BekTOpbl AB u AD.

5) Ilpx momomM LUMPKYJIA M JHHEHKH IIOCTPOiTEe CPEeXHIOI
JuHUIO Tpamenun ABCD.

6)* BpeauTe CHCTEMY KOOpDAHHAT TaK, 4ToObI Touka E 6bLia
HAyaJIOM KOOpAHMHAT, a TOYKa B mpuHaaIe)xasa OCH OPAHHAT.
3anuIinuTe ypaBHeHHEe OKPYYKHOCTH, OMHCAHHOH OKOJIO Tpe-
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yrosibEnKa ABE B aT0oii cucreme koopaunar. (Paccmorpure
1060 M3 BO3MOMKHBIX CJIy4Yaes.)

B paBrOGeaperHom Ttpeyroabuuke ABC AB=BC =35 cm,
AC =6 cm, BD u AK — BBICOTHI.

1) Hadignrte BD u nnowmanb TpeyroabHuka ABC.

2) Haidigute cos BAC u tg ABD.

3) Hoxaskute, uro TpeyroabHuku AKC u BDC nono6HbI,
u Haaure piauHy CK.

— —_— —
4) Bripasure Bektop AK uepes Bextopsl AC u CB.
5) C moMouipi0 MHUPKYJIA U JMHEHKH IOCTPOITE OKPYXKHOCTD,
BIIMCAHHYIO B TpeyrojbHuk ABC, u Haiinute ee aauny. (Yep-
TeX K 3ajlaue MOYKHO MOBTOPUTH 38HOBO.)

6)* BpeauTe cucTteMy KooOpAWHAT Tak, 4ToOGbl Touka D Onlia
HayaJoM KOODAMHAT, a TOuKa B mpuHajjexxajla ocM OPAMHAT.
3anuiiuTe ypaBHeHue npamoil AB B aTo#l cucTeMe KOOpAMHAT.
(Paccmorpure i000if 13 BO3MOYKHBIX CJIydaeB.)

3apnanue 16

B3AUMHOE PACNONOXEHUE NPAMbLIX B NMPOCTPAHCTBE.
NPAMAA U NNOCKOCTb B NPOCTPAHCTBE

1) Haunr Tpamenua ABCD c¢ ocuoBanusmMu AD u BC u Tou-
Ka M, He sexaniad B IJOCKOCTH 3Toif Tpameuuun. Hoxaxure,
uro npamMas AD napaJjesibHa IJOCKOCTH Tpeyrosnuuka BMC.
2) IIpamas MK, He nexaniaa B miocKkocTu ABC, napaJeib-
Ha cTopoHe AB mnapananenorpamma ABCD. BrisicHUTe B3aWM-
Hoe pacnoJioykenne npAMbeix MK u AD u HalijuTe yroJ MeXxay
HUMU, ecyim yroa ADC pasen 130°.

3)* Touka M He JeXHUT HU Ha OJAHOHM M3 ABYX CKPEIIUBAIO-
HIUXCSA NOPAMBIX. JOKaKuTe, YTO uepe3 3TY TOUYKY MPOXOLHUT
IJIOCKOCTD, MapajuleJibHad Ka'XJO¥ M3 3THUX IMPAMBIX, ¥ IIpH-
TOM TOJIBKO OJHA.

1) Hausl npamoyroasHux ABCD u touka M, He jnexkamas
B IUIOCKOCTH 3TOr0 IPSAMOYTroJbHHUKa. JJoka)kurte, 4TO IpSA-
mas CD napajienbHa miaockoctu ABM.

2) Ilpamaa KM napajaiennrHa CcTOpOHe AB TpeyrojJbHHUKa
ABC u He JIe)XUT B €r0 ILIOCKOCTHU. BEBISICHHMTE B3aMMHOE pac-
noyoxxeHue npamMeix MK nu AC v HalijuTe yroj MeX Ay HUMH,
ecau yroa BAC paBen 145°.

3)* IIpamMas a napauieJibHA HEKOTOpPOH ILIocKocTu. JoKa-
JKHTe, 4YTO B I3TON IJIOCKOCTH MOYKHO IIPOBECTH IIPAMYIO,
napajgjenbHyio NpsasMoi a. CKOJBKO TaKMX NPAMBIX MOYKHO
nposecTu?

1) Cepeaunnr ctropon CK u EK tpeyroabHuuka CEK sexxar
B IJIOCKOCTH O, a cropoHa CE He JIeXKUT B 3TOH MJIOCKOCTH.
Hoxkasxure, uro npamas CE napaJjejbpHa NIOCKOCTH O.
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2) Ilpamasa p, He sexxamias B miockocTu ABC, napanienbHa
ocHoBaHMIO AD Tpanenuu ABCD. BolficHHTEe B3aHMHOE PACIIO-
JIOXKeHHue npaAMEIX p U CD u HaiiAuTe yroa MesXAy HUMH, eCJH
yron BCD pasen 125°.

3)* Ilpamas @ ¥ napajjiefibHadA ei IJIOCKOCTh O He IPOXOAAT
uyepe3d Touky M. JlokakuTe, uTO 4eped TOYKY M IPOXOAUT
npsimasi, napajJiejibHas NPAMOH @ M MJOCKOCTH (f, U IIPHTOM
TOJILKO OJHA.

1) Toukn M u H — cepeguHbsl G0OKOBHIX cTOpoH AB um CD
Tpanenuu ABCD. Touka P He JeXHUT B ILJIOCKOCTH 3TOH
Tpanenuu. Jlokaxkure, uTo npamas BC mapajjieibHa NIOCKO-
ctu MPH.

2) IIpamas p He jexxur B miockoctu ABC u napanieibHa
npaMoit AB. BHISICHUTe B3aMMHOE€ DaCIOJIOXKEHHEe IPAMBIX p
u BC u Haligure yroa mexay HUMH, ecau yroa ABC pa-
BeH 115°,

3)* Hauwl Touxku A, B, C, D, He Jjeskalime B OLHOH IJIOCKO-
ctu. Jlokaxkure, 4To 4yepes TOUKY D IPOXOAUT XOTsA 6Bl OFHA
npsaMas, napanjesibHas naockoctTu ABC u cKpenuBamLiaacs
¢ npamoii AB.

3apanue 17
NAPAMNENBHOCTb MPAMbBIX U NNOCKOCTEHN

1) B terpasape ABCD Ttouku M, K u P ABIAIOTCA cepeauHa-
mu pebep AB, BC u BD. [fokasxure, 4To miaockocts MKP mna-
pasjiesnbHa IMocKocTH ADC. BplumcauTte ILUIOMIaAb TPEYroJib-
Huka MKP, ecau niomanp TpeyroabHuka ADC paBHa 48 cm?.
2) HNan napannenenunexs ABCDA,B,C,D,. Touka M nexur
B miockocTd rpanu ABB;A, u M € AB. IlocrpoiiTe ceuyenue
napaJjljiejlenunesa IJIOCKOCTHIO, MPOXOAAlleil uepe3d TOUYKYy M
U napajajenbHO# mnjockoctTu ABC.

3) Hax napanuenorpamm ABCD. Touka E He JIeXKHUT B ILJIOC-
koctu BCD. MoxxHO s uepes npamyio EA u trouxku B u C nupo-
BECTH IJIOCKOCTH?

4)* Touka P mexxur Ha pebpe AB mnapajelenunena
ABCDA,B,C,D,. IlocrpoiiTe ceueHHe NapaJljejennunesa IJIoc-
KOCTBIO, IPOXOAsAIeii uepe3d TOUKY P U mapajiejlbHON MJIOCKO-
ctu A,D,C.

1) B rerpasgpe DABC touku K, E u M saBIAIOTCA cepefuHa-
mu pebep AC, DC, BC. okaxure, uro miockocts KEM na-
pannenbHa miIockoctu ADB. BelunciauTe mjioumiaib TPeyToJb-
HEKa ADB, ecnu miromans Tpeyronsauka KEM paBua 27 cm2,
2) Han napannenenunexn ABCDA,B,C,D,. Touxka P nesxur
B mjockoctu rpanu BCC,B, u He npuHaanexur pebpy CC,.
ITocTpoiiTe ceueHue mapaJijesyienuiena IJIOCKOCTHIO, MPOXOAs-
moleil yepes TouKy P M mapajienbHoit miaockoctu C,CD.
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3) Hauwt pom6 ABCD u Ttouka F, He seaiiasd B IJIOCKO-
ctu ACD. Kax pacnosaoxkennl npsamas BD u ninockocts ACF?
4)* Touka M gnexur Ha pebpe AA, napalielenunena
ABCDA B,C,D,. IlocTpoiiTe cedeHHe NnapaJjjeJienunesna Ijaoc-
KOCTBIO, IIPOXOAAIIell Yepe3d ToUKy M M napauleJIbHOH ILJIOC-
koctu B,C,D.

1) B napannenenunese ABCDA,B,C,D, touka M — cepeznu-
Ha pebpa AA,. Haiinute nnomanb ceyeHus napajjiesenunena
IIJIOCKOCTBIO, IIpoXoAsAIleii yepe3 TOUKy M napajjejbHO IJIOC-
KOC’I‘PI AB,D,, ecnu 1iomank TpeyroibHuka AB,D, paBHa
56 cm?

2) B Te'rpaanpe DABC Toukn M, P, K — cepenunnl pebep
AD, BD u BC coorBercTBeHHO. IlocTpoiiTe ceuenme mapajJie-
Jenunena mjaockocteio MPK.

3) B napannenenunene ABCDA,B,C,D, touku M u K — ce-
peaunsl pebep AB u CC, cooTBeTcTBeHHO. MOKHO JIH IIpOBec-
TH IJIOCKOCTh 4Yepe3 ToukM K, C;, M u TOUKYy IepeceyeHHUS
nuaroHaseit rpanu AA B, B?

4)* B rerpasape DABC DD, — mexuana rpanun ABD. Toukn
E u P — cepenuHBI OTpeaxoa BC u DD, coorBercTBeHHO. Tou-
ka K npunapigexut pebpy DC, npnqu DK : KC=4:1. Ilo-
CTpOiiTe ceueHMe TeTpasApa niaockocteio PKE.

1) B Terpasgpe DABC Ttouka M — cepeauna pebpa AD.
Onpezenure miuomags rpand DBC, ecau NJIOIIAAbL CeYeHHS
TeTpasipa IJIOCKOCTBIO, IIPOXOoAsAINel uepe3d TOUKy M mnapaJ-
JIeNbHO 3TOM rpaHM, paBHa 31 cmZ.

2) B napannenenunege ABCDA,B,C,D, touku M, H n P —
cepenuntl pe6ep B,C,, CC, u DD, coorBercTBenHO. [locTpoiiTe
cedyeHHe IapaJjjelennnena MJjocKkocteio MPH.

3) B napannenenunexe ABCDA,B,C,D, touka E — cepeguna
pebpa AB. OnpejenuTre B3aHMHOe PacHoJIOXKeHHe IpAMoi AB,
u maockoctu CCLE.

4)* B Terpasape DABC M — TouKa IepeceYeHHs MeAMAH
rpaau ABD, K — cepeauna pebpa DC, Touka E JeXHUT Ha
pebpe AC, AE : EC =1 : 4. TlocrpoiiTe cedeHHe TeTpasapa
nyaockocteio KME.

3apnaHune 18
NEPNEHAUKYNAPHOCTb NMPAMbIX U NMNOCKOCTENA

1) Yepes Bepminny K Tpeyrosbauka DKP nposeseHa mps-
maa KM, nepneHANKyIspHAas MJIOCKOCTH 3TOr0 TPEYTOJbHUKA.
HNaBectHO, uro KM =15 cm, DP =12 ¢cm, DK = PK = 10 cm.
Haiinure paccrosinme ot Touku M mo mpsamoit DP.

2) JaH nDpAMOYroJbHEIN napaiienenunes ABCDA 1BC,D;.
Haitgure asyrpannsiit yron B, ADB, eciu M3BeCTHO, YTO YETHI-
pexyronbEuk ABCD — kBazpat, AC =62 cmM, AB, = = 4+/3 cm.
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3)* JlaH NPAMOYTOJBLHEIH Napajlleenunes, YroJd MeXXay HOps-
mbeiMu A,C 1 BD npamoii. OnpegenuTe BUJ YeTHIPEeXyroJbHU-
xka ABCD.

1) Yepes Bepmmuy npsamoro yriaa C paBHOGEIPEHHOTO Tpe-
yronbEuKa CDE mnpoBeneHa npsamas CP, nepne’HguKyIsipHas
K ero maockoctu. Haiigute paccrosHue oT Touku P po mpsa-
mo#t DE, ecnu CP =8 cm, CE =152 cm.

2) an npamoyroneHbli napaiinenenunes ABCDAB,C,D,.
Haitpure paByrpaHmmiii yron ADCA,, ecmu AC =13 cwMm,
DC=5cm, AA, =12V3 cm.

3)* Iam xy6 ABCDA,B,C,D,. Haiizgure yroja Mexay IpPSAMBI-
mu B,C u AC,.

1) Yepes Bepmuny K Ttpeyrossuuka KMP nposejaena mnps-
masa KE, nepuneHANKYJIApHAs MJOCKOCTH STOTO TPEYTOJbLHUKA.
Paccrosuue or Touku E no npamoii MP pasHO 241 cm. Hait-
nute KM, ecnu KE = 8 cm, MP =221 cm, MK = KP.

2) Han npamoyronsHbil mnapajnenenunes ABCDA,B,C,D,.
Haiinure pasyrpannmiii yron C,ADB, ecau BD = 62 cm,
AD=6cM, AA, =23 cMm.

3)* Ian xy6 ABCDA,B,C,D,. Haiinure yros MexAy NpsMbI-
mu A,C u BD.

1) Yepes BepuUIMHY IPAMOTO yriia paBHOGEAPEHHOTO TPEYTroJib-
HUKa MHK npoBejena npamMasa MP, NepneHAUKYJIApHasd ero
miaockoctu. Paccrosanue ot Toyku P mo npamoit HK paBHO
13 cM, MH =52 cm. Haitaure PM.

2) Man npamoyronbHblil Iapainenenunes ABCDA,B,C,D,.
Haitanre naByrpaunsiii yron C,ADC, ecaiu AC = 25 cm, AD =
=421 cM, AA, =17 cm.

3)* Ilan npaMoyroabHBIH Hapainenenunes ABCDA B,C,D,,
yron mexxkay npameimu B,C u DC, pasern 60°, B,C = DC,.
Onpenenure BMA 4deThipexyroabuuxa BB,C,C.

3apaHue 19
MHOIFOrrAHHUKH

1) OcnoBanuem npamoit npusamsei ABCDA,B,C,D, aBnserca
napajajenaorpaMMm ABCD co croponamu 4 u 8 cm, ZBAD = 60°.
Huaronans B,D npusmbl obpasyeT ¢ HJIOCKOCTHIO OCHOBaHMSA
yron 30°. Haiigure miuomaab 60KOBOH IMOBEPXHOCTH IIPH3MEI.
2) BricoTa OCHOBAHWSA IPABHUJIBLHOH TPEYTrOJbHOM MTHPAMUAEI
paBHa 5 cM, a ABYrpaHHBI# yroJ IPH CTOPOHE OCHOBAHHUS pa-
BeH 45°.

a) Haiigure nyomasns MOBEPXHOCTH ITHPAMHULEI.

6)* HaiizuTe paccTOsSHHE OT BEPIIMHEI OCHOBAHUSA A0 MPOTHUBO-
oJI0KHOM OOKOBOH I'panu.
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1) OcHoBanueMm mnpsamoit npusmsel ABCDA,B,C,D, aBnsercs
napajajaejorpaMM €O CTOpPOHaMH 22 u 2 cem, LADC = 135°,
JMuarosans A,C npusmbl ob6pasyeT ¢ IJIOCKOCTBIO OCHOBaHUS
yron 60°. Haiigute njomanb 60KOBOI IMOBEPXHOCTH IIPU3MEI.
2) JduaroHaslb OCHOBAHHA MPABMJILHOM UYETLIPEXYTOJbHOM IH-
pamMuAbl paBHa 4+/2 ¢M, a ABYTPAHHKIA YIoJ IPH CTOPOHE OCHO-
BaHUA paBeH 60°.

a) Haligure nyiomaas MOBEPXHOCTH IMHUPAMUIBI.

6)* HaliguTe paccTosHHe OT IEHTPa OCHOBAaHUS IO OGOKOBOIi
rpaHu.

1) OcnoBanmem mnpsamoit npusmsl ABCDA,B,C,D, aBnsercs
napajjenorpaMMm ABCD co cTropoHamMu 6 u 3 ¢cM M yrjiom B,
paBHBIM 60°. Tlnaronans AC, npu3MEI 06pasyeT ¢ IJIOCKOCTBIO
ocHoBaHus yroJa 60°. Haiigure miomaas GOKOBOM ITOBEPXHOCTH
IPU3MBEI.

2) CropoHa OCHOBAHHWA IIPABHJIBHOH TPEYTroJbLHOM ITHPAMHUILI
paBHa 3 CM, a ABYrpaHHBIA YroJ NIPH CTOPOHE OCHOBaHHUA pa-
BeH 45°,

a) Hailigure mioniagb mMOBEPXHOCTH IMTHPAMHULIL.

6)* HalizuTre paccTosiHMe OT BepIIWHLI OCHOBAHHUA [0 IIPOTUBO-
MOJIOKHON GOKOBOI rpaHH.

1) OcHoBanuem mnpamoit nmpusmer ABCDA,B,C,D, spnserca
napanaenorpamm ABCD co cTOpOHaMH 2J3 m 2ecm,
£BCD =150°. [Iuaronans BD, cocTaBjisfieT ¢ IJOCKOCTBIO
ocHoBaHHU4A yroJ 45°. Haiigure niomnaas 60K0OBOI MOBEPXHOCTH
IIPHU3MBEI.

2) BpicoTa NpaBUJBHOM UYETHLIPEXYTOJLHOM NHPAMHUILI PaBHA
4 ¢M, a IBYrpPaHHBLIN YyroJ NpH CTOPOHE OCHOBaHMA pased 30°.
a) Haiiaure nyiomags noBepXHOCTH IHUPAMHUALL.

6)* HaiiguTe paccTodAHHe OT IEHTPa OCHOBAHUA J0 GOKOBO
rpaHH.

3apanue 20
BEKTOPbl B NMPOCTPAHCTBE
1) HNau napannenenunes ABCDA B,C,D,. HazosuTte ofMH U3

BEKTOPOB, HadvajJiO M KOHeI] KOTOPOro ABJAXTCA BEPpOIMHaAMH
napaJsujiejieriuiena, paBHBIN:

a) A,B, + BC + DD, +CD; 6) AB-CC,.

2) an Tterpasagp ABCD. Touka M — cepenuHa pebpa BC,
Touka N — cepenuHa orpesxka DM. Bripazute BeKTOD AN ue-
pes BEKTOPH b = AB, ¢ = AC, d = AD.

3) Hau napannenenunes ABCDA,B,C,D,. MegnuaHbI TDEyrojis-

Huka ABD nepecexarorcsa B Touxke P. Pasnosxure BekTop B,P
o BEKTOpAM @ = B,A,, b= B.,C,, ¢= B,B.
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4)* Hssecrno, uto OM = 0,10A + 0,20B + 0,70C. Ioxaxu-
Te, UTO TOUKH A, B, C u M nexaT B OAHOH IIJIOCKOCTH.

1) Jan mapannenenunes ABCDA,B,C,D,. HasoBure ogun u3
BEKTODOB, HAYaJI0 M KOHeI] KOTOPOT'O ABJAIOTCA BepIINHAMU Ia-
paJsesienunena, PaBHBIN:

a) B,C, + AB + BB, + B,A; 6) DC — BB,.

2) Man Terpasap ABCD. Meguanbl TpeyroabHuka BDC ne-
pecekaioTca B Touke M, Touka K — cepenmHa orpe3xka AM.
Bripasute BEKTOD EE Yyepe3 BeKTOPHI b= AB, c= A_é,
d=AD.

3) lam mapannenenunexn ABCDA,B,C,D,. [IlnaroHanu mapaj-
snenorpamma A,B,C,D, nepecekarorca B Touke O;. Passoxure
BeKTOp AQ, mo BeKTOpaM a=AB, b=AD, c= AA,.

4)* HW3BecTHO, 4YTO 0_15 = 20_A> + 0,50_1§ - 1,50C. Hoxkaxure,
yTo TOuku A, B, C u D nexxatr B OJHOH IIJIOCKOCTH.

1) [an nmapannenenunes ABCDA,B,C,D,. HasosuTe oniuH H3
BEKTOPOB, HAa4YaJI0 M KOHeIl KOTOPOro ABJAIOTCSA BepPUIMHAMH IIa-
paJjesienunena, paBHBIN:

a) BC+C/ D, + AJ/A+D/A;; 6) D,C, -

2) Iau terpasap ABCD. Touka K — cepenuHa Meauansl DM
TpeyroapHuka ADC. Bripasute BeKTOp BK uepe3 BeKTODHI
a=BA, ¢=BC, d=BD.

3) Hau napannenenunex ABCDA,B,C,D,. MeguaHbl TpeyroJyb-
HUKa ACD, nepece}caro'rca B Toq}ce M. Bmpaapne BeKTOp BM
yepe3 BEKTODLI BA a, BB1 = b BC = c

4)* H3BecTHO, 4YTO OA 0, 10M + 0, 5OB + 0, 4OC Joxaxu-
Te, YTO TOYKH A, B, C u M JyexaT B OOHOH IIJIOCKOCTH.

1) Hdar napannenenunes ABCDA,B,C,D,. HasoBute OAHH H3
BE€KTOPOB, HAYaJ0 M KOHEI KOTOPOro AABJIAIOTCA BeplIIMHAMH na-
paJuiesennnena, paBHBIH:

a) AB+ DD +CD + DA; 6) AD, -C,C.

2) HNau terpasap ABCD. Meauaub tpeyronbauka ABC mepe-
cekaloTca B Touke K, Touka M — cepeauHa orpe3ka DK.
BripasuTe BEKTOP Aﬁ yepe3d BeKTOpsl DA = 5, DB = 5,
DC =c.

3) HMan napannenenunes ABCDA,B,C,D,, Touka O — cepe-
nuHa orpeska B;C. Bripasute BeKTOp AO 4Yepe3 BEKTODHI
AB=b, AD=d, AA, -a.

4)* WssectHo, uto OA =OC + 2,50D - 2,50B. [lokaxmure,
yTOo Todku A, B, C u D nexart B OAHOHA IJOCKOCTH.
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3ananue 21
METOA4 KOOPAHWHAT B NPOCTPAHCTBE

1) Mausr Toukm P (1;0;2), H (1;+3;3), K (-1;0;3),

M (-1; —1; 3). Hafizure yron MexIZy BeKTOpaMH PH u KM.
2) HaiiguTe ckanspHoe mpouspenenue b (a —2b), ecnu |a|=2

Il;l =4, yrojg MexxXJy BEeKTOpaMu aub paBeH 135°.

3) HOnuna pebpa xky6a ABCDA,B,C,D, paBHa 2a, Touka P —
cepenuHa orpeska BC. Haiigure:

a) paccTosiHHe MeXKJy cepefWHaMHU OoTpe3xkoB B, D u AP;

6) yron mexay npameiMu B, D u AP.

4)* JlaH BeKTOp E{O; 2; 0}. HaiiguTe MHOKeCTBO TOYeK M,
AJA KOoTopeix OM - a= 0, ecaiu O — HavyaJl0 KOOPAUWHAT.

1) Hausr Touku A (2;-1; \/E), C (1; -2; 0), B (1;-3;0),
D (2; -2; 0). Haiigure yron MeXJy BeKTOopaMu EZ " EE

2) InuHBI BEKTOPOB mun paBHBI 3 U 2, yroa MeX/y HUMH
paseH 150°. Haiiaure ckansspHoe Ipou3BeJeHHE n (m +n)

3) Hauna pebpa xky6a ABCDA B,C,D, paBHa 4b, Touka E —
cepeauHa oTpe3ka B,B. Haiaure:

a) paccTOossHMe MeXAy cepeAMHAMH OTpe3koB AE u BD;;

6) yron mexnay npameimu AE u BD,.

4)* JlaHBI BEKTODBI a {7; 0; O} u b {0; 0; 3}. Haitnure muOMKe-
CTBO TOueK M, sl KasKAOH M3 KOTODHIX BBIMOJHSIIOTCA YCJO-
Bus OM -a=0uOM - b = 0, ectu O — HaAYaJO KOOPAHHAT.
1) Hauwsr Toukm E (2;0;1), M (3; J3; 1), F (3;0;-1),
K, (3; —1; —-1). Haiiaute yron Mexiay BeKTOpaMu m " ITK>
2) Yron mexay BekTopamu ¢ u d pasen 120°, |¢|=3, |d|=5
Haiiaure ckanspHoe nmpousBegeHue (Z —ci) .d.

3) Ilam xy6 ABCDA,B,C,D, c pe6bpom, paBHBIM 4c, Touka F —
cepenuHa orpeska DC. Haitaure:

a) paccTosiHMe MeXXAy cepeAMHaMu oTpeskoB A,C m AF;

6) yron mexay npameimu A,C u AF.

4)* JlaH BeKTOp Z{O; 0; —5}. Haitgure MHO;KECTBO ToueK P,

AJISE KOTOPHIX BBINOJIHSETCS YCJIOBHE ¢-0P= 0, eciiu O — Ha-
4aJ0 KOOpAWHAT.

1) Jauer Toukm K (0; -2; 1), E (V2; -1; 2), D (0; -2; 2),
P (0; -3; 1). Haiigure yron MeXXay BEeKTOPaMH ﬁ u ﬁ

2) InuHBI BEKTOPOB amu 5 paBHBI COOTBETCTBEHHO 4 u 3,
yroan mexay HuMHU paBeH 150°. Halinure ckanapHoe Impou3Be-
neHue (p —a)-a.
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3) Inuna pe6pa xy6a ABCDA,B,C,D, paBHa 2¢, Touka M —
cepeauna pebpa B,C,. Haitnure:

a) paccTosHUe MeXAy cepeiuHamu OTpe3koB A,M u BD,;

6) yron mexay npameimu A,M u BD,.

-> >
4)* Hansl BekTOpHI ¢ {0; —2; 0} u b {0; 0; 5). Haiigure mHOMXKe-
cTBO ToueK E, nnsa KaXnoil M3 KOTOPBIX BBIMOJHSAIOTCA YCJIO-

—_— > —_—
Bud OE - b=0, OE - ¢ =0, ecau O — HauaJl0 KOOpJAHUHAT.

3anaHue 22
UHNUHAOP. KOHYC. LUAP

1) Bce cTopoHBI KBaApaTa ¢ AUATOHAJLIO, PABHOM 82 cm, Ka-
caioTcs mapa. Hafigure paccTosHHe OT HEHTpa IIapa Ao ILIOC-
KOCTY KBaJApaTa, €cjud pajuyc IIapa paBeH 5 cMm.

2) Yepe3 BepIIHHY KOHYCa IIPOBEIEeHA IIJIOCKOCTD, IIepeceKalo-
1mtas OCHOBaHHKe IIO Xopjle, cTArupawineil ayry B 90°. Haiigure
ILJIONaAb TIOBEPXHOCTH KOHYyCa, ecJH ero ofbpasymooluias pas-
Ha L, a yron B ceueHUM NIpH BepIINHe KOHYyca paBeH 60°.
3)* B samaue 2 HalifuTe paccTOSHHE OT LIEHTPA OCHOBAHHUA 0
IJIOCKOCTH CE€YeHHA.

1) Bce cTOpOHBI PaBHOCTOPOHHErO TPEYroJbHHUKA KacaloTCA
mapa, paguyc Iapa paBeH 5 cM, a CTOpPOHA TPEYroJbHUKAa
63 cm. Haiiagure paccTosHHe OT LEHTpa IIapa A0 IJOCKOCTH
TPEeyTroJbLHHUKA.

2) IIunuuap nepeceyeH MJIOCKOCTBHIO, MapajlieILHOM OCH, TaK,
YTO B CEYEHHH IIOJYYHJICA KBaApaT C AHATOHAJILIO, PaBHOM
a2 cm. CedeHHe OTCEKaeT OT OKPY’KHOCTH OCHOBAHHUS AYTY

B 60°. HaiiguTe mjoiajab MOJIHONM NMOBEPXHOCTH HUJIUHAPA.
3)* B sagaue 2 HaiiiuTe paccTOAHHE OT OCH HUJIUHApA A0 AUA-
roHaJu CeYeHUd.

1) Bce BepIIMHBI KBaipaTa CO CTOPOHOMH, paBHOH 3+/2 cM, je-

)xaT Ha chepe. Paccrosuue or meHrpa codepbl OO IIJIOCKOCTH
KBajapara paBHO 4 cMm. Hargure paauyc cohepsl.

2) Yepe3 BepInmMHY KOHyCa IpOBej/ieHa IIJIOCKOCTL, OTCEKAIO-
nmas OT OKPYXXHOCTH OCHOBAaHHA ee deTBepTh. Haiiaute muao-
mazb IIOJHONM HOBEPXHOCTH KOHyCa, €CJHM Paguyc OCHOBaHUA
paBeH R, a yros B ceYeHWHU IIPH BepIIMHe KOHyca paBeH 60°.
3)* B sazaue 2 HaliiuTe pacCTOAHHE OT LEHTpPAa OCHOBaHUA
IO ILIOCKOCTH CEeYeHHs.

1) BepmHEI pPABHOCTODOHHErO TPEYrOJBHUKA CO CTOPOHOH
43 cm npuHaziaexart chepe. Paccroaame oT meHTpa chepn
JO IIJIOCKOCTM TpeyroJbHHKa paBHO 3 cM. Haiigute pazuyc
cohepsl.

2) Ilunuuap TepeceyeH IIJIOCKOCTHIO, TapajljieJIbHOH OcH.
HduaroHanb ceueHHUs1 BABoe OoJiblile paguyca OCHOBaHHUS, paB-



23.1.

23.2.

23.3.

23.4.

Horo R. Hailigure njouiafp IIOJHON IIOBEPXHOCTH ILIMJIHUHAPA,
ecJH cedyeHMe OTCeKaeT OT OKPYYXHOCTH OCHOBaHUA ee 4er-
BEpPTh.

3)* B zagaye 2 HalijuTe pacCTOosSHME OT OCH LIMJIHMHApA A0 AUA-
TOHAJIM CeYeHHUs.

3apnaHue 23
OBBEMbI TEN

1) B npaBuUABHOI TpeyroJibHOH nupamuje 00KOBBIe pebpa Ha-
KJIOHEHBI K OCHOBaHMIO moj yrjom 60°, niuua 60okoBoro pebpa
8 cm. Hailigure 06beM mUpaMHUABIL.

2) B xonyce uyepe3 ero BepHIMHY IIOJ YIJIOM ¢ K IJOCKOCTH
OCHOBAHHUSA IIPOBelieHa IJIOCKOCTh, OTCEKalouias OT OKPYXXHO-
CTH OCHOBaHMA AYry B 2a. Paguyc ocHoBaHMA KOHyca paBeH R.
Haiigure o6'beM KOHYCA.

3)* B nupamuige, DJaHHOU B 3ajaue 1, HalguTe paccTosgHHE
Mexay peOpaMu, Jie)KaU[MMH HA CKPEIHBAIOHIMXCS IIPAMBIX.
1) B mpaBuibHOII 4eTHIpeXyroJbHOH nmupammuje GOKOBHIE peb-
Pa HaKJOHEeHBl K OCHOBaHHUIO Iox yriom 60°, piauHa 60KOBOTO
pebpa paBHa 10 cm. Haiigure o6'beM mupamMub.

2) B nuinHApe nmpoBejeHa MJIOCKOCTh, HapaJjljleJIbHas ero ocH,
KOTOpas OTCEeKaeT OT OKPYXHOCTH OCHOBaHUA Ayry B 2. lua-
roHaJb IIOJYYEHHOTO CEYEeHHSA COCTaBJISIET C OCBIO IIMJIHHIpAa
YroJl ¢ ¥ ymajeHa OT Hee Ha paccTosHue, paBHoe d. Halignure
o6beM IUJIHHIDA.

3)* B nupamuje, faHHOU B 3ajgaue 1, HaAlJUTEe PACCTOAHHE OT
JUaroHajyd OCHOBAaHMA O CKPELIUBAIOIerocs ¢ Heil 60KOBOTO
pebpa.

1) B npaBuabHOI TpeyroJbHONH NUpaMHuie IJOCKHH yros mpu
BepmnHe paBeH 60°, ninHa 60koBoro pe6pa paBHa 4 cm. Haii-
AuTe 00'beM NMUPaMUILI.

2) B koHyce uepe3 ero BEpIINHY IOA YIJIOM ¢ K IIJIOCKOCTH
OCHOBaHHUSA MPOBeJeHA NJOCKOCThb, OTCEKaloulad OT OKPYKHO-
CTH OCHOBaHUSA Ayry o. Beicora KoHyca paBHa h. Haiiagute 06b-
eM KOoHYyca.

3)* B nupamupe, maHHOi B 3aAade 1, HalAUTEe pacCCTOSHUE
MeXXJy ee CKpellluBaioniuMHucsa pebpamu.

1) B npaBUJIBHOI 4YeTHIPEXYTOJBHONA MHUPAMHJE IJOCKHH YroJ
IIpu BepumiuHe paBeH 60°, gnuHa GoxkoBoro pebGpa paBHa 8 cm.
Haiigute 06'beM nmupamMuibi.

2) B nuimHApe npoBejeHa IJIOCKOCTh, MapajliiejibHasd ero OcH,
KOTOpas OTCEKAaeT OT OKPYXXHOCTH OCHOBaHHA Ayry ¢. Juaro-
HaJib MOJIyUYeHHOrO CeUYeHUs1 paBHA 2m U yAajieHa OT OCH IH-
JIMHJpa Ha paccTossHUe, paBHoe m. Haligure o6beM IiUINHApDA.
3)* B nupamuze, ganHo# B 3agade 1, HalijuTe paccTOAHHUE OT
AHaroHajJ OCHOBAHUSA IO CKpelluBalolleroca ¢ Heit 60xoBoOro
pebpa.
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3apaHue 24
MTONTOBOE NOBTOPEHUE KYPCA CTEPEOMETPUM

B nmpaBuabHO# yeThlpexyroapHoit nupamuge MABCD cropoHa
ocHOBaHUsA paBHa 6, a 60koBoe pebpo 5. Haiigure:

1) muromaab GOKOBOM ITOBEPXHOCTH HNUPAMHUJIBI;

2) o6beM NHUpPaMHUABL;

3) yros HakJOHa GOKOBOIl I'PaAHM K IJIOCKOCTH OCHOBAHMS;

4) ckanApHoe mpousBeleHHe BeKTOpoB (AD + AB) - AM;

5) namowagb ONMCAHHOM OKOJIO MHPaAMHABLI chephl;

6)* yron mexxay BD u naockocrbio DMC.

B nmpaBunbHO# TpeyroapHoii nupamugze MABC cTropoHa OCHO-
BaHHMA paBHa 4v3, a GOKOBOe pebpo 5. Haitgure:

1) naouagsr GOKOBOM MOBEPXHOCTH HHPaAMMIBI;

2) obbeM nupaMupbl;

3) yron meskay GOKOBHIM pe6pOM H IIJIOCKOCTHIO OCHOBAHUS;

4) cKaJsIpHOE IPOMU3BeJeHHe BEeKTOPOB %(Aﬁ + Z\TC))-ETC{, rae

E — cepeguna BC;

5) o6beM BNUCAHHOTO B MUpPaMHAy lLIapa;

6)* yronm Me)XAay CTOPOHOI OCHOBAHHA M IJIOCKOCTBHIO GOKOBOM
rpaHH.

B nmpaBuJbHOH uYeThbIpexyrojbHoi nupamuge MABCD 6o0xo-
Boe peOpo paBHO 8 H HAKJIOHEHO K IIJIOCKOCTH OCHOBaHUA IOJ
yriom 60°. Haiigure:

1) miaomrazbs 60KOBOI MOBEPXHOCTH ITHPaAMHABI;

2) o6beM mHpaMHIBI;

3) yron MesKAy HPOTHBOIOJOYKHBIMHM G0KOBBHIMH I'DaHSAMHU;

4) cKaJiApHOe IPOM3BeIeHIe BEeKTOPOB % (MA + J\TC))-JVI—E), rae

E — cepenuna DC;

5) o6’beM OIIMCAHHOrO OKOJIO NHMpPaMHJLI Iapa;

6)* yroa mexay 60KOBbIM pebpoM AM u naockocreio DMC.

B npaBunsHoit TpeyroasHo# nupamuae MABC cTopoHa OCHO-
BaHHA paBHA 2+/3, a GOKOBbIe I'PaHM HAKJOHEHbl K OCHOBAHHIO
nox yrjaom 60°. Haiiogure:

1) miomaabk 60K0BOHl IOBEPXHOCTH MHPAMUIBI;

2) o6beM nmupaMHUIbI;

3) yroa Mexay 6G0KOBLIM pebpOM MU IJIOCKOCTHIO OCHOBaHHUS;

4) crajnApHOE IpPOH3BeJeHHE BEKTOPOB %(1\76»'+1\/I_é)-074>,

rae O — OCHOBAHHE BBICOTHI MMPAMHUIBI;

5) mJjomaab BOMCAHHOMH B nmupamuny cdepsr;

6) yron mexay ME, rme E — cepeguna BC, M NJIOCKO-
crpio AMC.



OTBETbl, YKA3AHUA, PEWUEHHUA

1.1. 2) a) KD, KC, KM; 6) DK, KC, DC, KM.

1.2. 2) a) CA, CB, CF; 6) AC, CB, AB, CF.

1.3. 1) Oguy unu tpu (cMm. puc. 263).

2) a) MA, MB, MC, MD, AM, AK; 6) KM, AM, MB, KB,
AB, MC, MD.

1.4. 1) a) Cm. puc. 264, a; 6) cm. puc. 264, 6. 2) KC, KN,
KE, KF, DK, DN; 6) KC, KD, KN, CD, CN, KE, KF.

1.5. 1) Opuy, yeTnipe mau mecThb (cM. puc. 265). 2) 15.

1.6. 1) Hu oxHoil, oguy, ABe uau Tpu (cM. puc. 266). 2) 15.

2.1. 1) 12 cm nan 2 cm. 2) 37,9 om.

2.2. 1) 20 cm niu 4 cm. 2) 0,624 m.

2.3. 1) He aBaserca. 2) 4,3 am.

2.4. 1) He aBnsaercsa. 2) 5 gm.

2.5. 1) Touka M He MoKeT HpPHHALJIEXKATb OTPe3Ky AB, Tak
kak AM + MB # AB, oHa pacnoJio’keHa Ha NpPAMONH a MU TpaBee
TOYKH B, uan jeBee Touku A. IlycTh nns mepBoro caydasa MB = x,
TOrAa, YYUTHIBas ycJoBHe, umMmeeM X + 6 + x =9, r. e. x = 1,5. Toraa
MB=1,5, MA =17,5. AHaloru4ydo pacCMaTPHBaeTCss BTOPOH CJIy-
yaii. OxoHuaTeabHo wumMeeM MA=75cmM, MB=1,5cmMm wuim
MA=1,5cm, MB=17,5 cMm.

2) AC u BD.
// /
\/ i ) —

173



2.6. 1) AE=3cm, AF=11cMm uau AE =11 cMm, AF =3 cMm.
YxazsaHue. 3ajaya pelnaercs aHaJIOruuHo sagade 2.5 (1).

2) AB un CD.

2,7. Touka X He MOXXeT HaXOAUTLCA HA NpsAMoit AB BHe oTpes-
Ka AB. IlycTs Touka X TPHHALJIEKHUT OTPE3KY AB U JEXKUT MeXKIY
ToukaMu M u C. O6os3uaumm AX =y. Torga, yuyuTHIBasg ycJIOBHe,
umeeM y + 8 —y+y—-4=9, 1. e. y = 5. CeoBaTeybHO, PACCTOAHME
oT ToukHn X Ao Touku M paBHo 1 u Touxa X JeXuT npaBee Touku M.
Ecau xe Touxka X JsIe:KHUT JieBee TOUKM M, TO, aHAJOTHUYHO DPACCYK-
Jasdg, IIOJYYHUM ellle OOHY TOYKY, YAOBJETBOPSIOLIYIO YCJIOBHIO 3a-
Jauw.

2.8. Ha npsmoii AB, BHe oTpe3ska AB, Ha paccTroaHuu 1 or ero
KOHLOB (ABe TOYKH). Y KazaHMe. 3aJjaua pelIaeTcia AHAJOTMYHO
sagaue 2.7.

3.1. 1) Tpu pasBepHYTHIX U YeThIpe NPAMEIX yria. 2) 41° u 49°.

3.2. 1) Tpu pasBepHYTBIX K YeThbIpe IPAMBIX yria. 2) 18° u 72°.

3.3. 1) Yernlpe TynbIX yria, OAUH Pa3BePHYTHIN, OQUH IPAMOIi,
yeThipe OCTPhIX. 2) a) 45° m 79°; 6) 17°.

3.4. 1) OnuH pas3BepHYTHIA YroJ, OAHUH IIPAMOM, YeThbipe OCTPBIX
U deThIpe TynbIX yriaa. 2) a) 41° u 123°; 6) 41°.

3.5. 1) IBa npAMbIX, OAHH PA3BEPHYTHIA, TPH OCTPBLIX M YeThIpe
Tynuix yraa; ZAOB, ZCOB, LEOB, Z/DOB. 2) 165°.

3.6. 1) OnuH pa3BepHYTHIA yroJi, ABa IPHMBIX, YeThIpe OCTPBIX
u TpH Tyneix yraa; £ZBOC, ZDOC, LAOC, LEOC. 2) 150°.

3.7. 45°. 3.8. 54°; 36°.

4.1. 1) 115° 65°. 2) a) 70°; 6) LAOD u LFOC uanu ZCOE
u ZDOB.

4.2, 1) 135° 45°. 2) a) 30°; 6) LEOC u LFOB unu LZAOC
u ZDOC.

4.3. 1) 117°; 63°. 2) a) Her; 6) 1.

4.4, 1) 36°, 144°. 2) a) Her; 6) 0°.

4.5, 1) Ha. 2) 97°30'.

4.6. 1) Ma. 2) 142°30'.

4.7. 40°, 140°, 40°, 140°. 4.8. 80°, 100°, 80°, 100°.

5.3. a) 70° 18’, 17 am; 6) met. 5.4. a) 16 oM, 121°15'; 6) wmer.

5.5. a) 5 M, 15° 6) Her. 5.6. a) 8 m, 60°; 6) Her.

6.5. 2) 10,7 oM. 6.6. 2) 37°40'.

6.7. IlycTes npAMEBIe, HA KOTOPBIX JIEIKAT BBICOTHI TPEYrOJIbLHHUKA,
CF u BE nepecekarorcsa B Touke H. Torga AH — npamas, KOTOPOit
IPUHAAJEXXHUT TPeThsA BoicoTa. O603HAYMM TOUKY IIepecedyeHHs ITOM
npsamoii ¢ npamoit CB uepes X. B rakom cayuae AX — HcKomas BbI-
cora. VI3 paBeHcTBa TpeyroabHuKOB AXC u BEC cuemyer, 4TO
BC =17 nm. 6.8. 27°.

7.1. 2) 17°; 34°; 18 cm. 7.2. 2) 21°; 90° 9 cm.

7.5. 2) NABD =/ NACD, Tak Kak AB=AC, DB=DC mu
ZABD = ZACD. HWa »storo ciuaeayet, uro /BAO =/ZCAO, T.e.
AO — GuccexkTpuca paBHOOeIpPEeHHOTO TpeyrogbHUKa ABC. Otciona
umeeMm, utro AD | BC.
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7.6. 2) YKaszsauwue. 3afaua pelraeTca aHaJIOTHYHO 3aga4de 7.5 (2).

8.1. 2) 27°. 8.2. 2) 19° 8.3. 1) 43°. 8.4. 1) 59°.

8.5. 1) Tpeyroabuuk AKB paBHOGeApeHHBIH, moaToMy LKAB =
=/KBA. Tak kakx Z/DAB=/ABC, 1o u Z/DAK = Z/CBK. Cnepo-
BaTeJbHO, TpeyronbHMKH DAK u CBK pasun (£LDAK = ZCBK,
LAKD = /BKC xak BepTukajbHble, © AK = BK). 13 paBencTBa
3THX TPEYyTOJBLHUKOB BhITeKaeT, uTo LADB = Z/BCA.

2) ANADB = AACB no tpem cropoHam. OTcioga cienyeT, UTO
£LZDAB = ZCAB, t. e. AB — 6uccexkrpuca yraa DAC.

8.7. 1) HUcxoas u3 yciaoBus, ToYKu D u C pacIiosio’KeHbl COOT-
BETCTBEHHO Mexxay ToukamMmu A u B, A u E. NACB=AADE,
Tak Kak AB = AE, AD= AC u LA o6mmuii. Torga BC = ED. Kpo-
Me TOro, U3 paBeHCTBA JTUX TpPEYroJIbLHUKOB BBITEKAET, YTO
LABC = ZAED u LADE = ZACB. Hcnonb3ysa mnocjegHee PaBeHCT-
BO, MOXXHO TMOJYYUTh, 4T0 LBDE = ZBCE. Toraa ADKB = ACKE
II0 BTOPOMY NPM3HAKy paBeHCTBa TPeyroJbHHKOB. OTciofga cieayer,
yro KB = KE.

2) Tax xax tpeyrompHuku ABC u A,;B,C; ¢ ocHoBanuamu AC
u A,C, paBHoOenpenHble © AB = A ,B,, to AB=A,B, =BC = B,C,.
Ilo ycnosuio AM u A, M, — mMeiuaHbl 3THX TPeYroJbHUKOB,
rorga BM = BiM,. ANABM = AA,B;M, 1o TpeTrbeMy IpH3HAKY
paBeHCTBa TpeyroapbHuKoB. Torma 4£B=/B;,. B Takom ciayuae
AABC = AA;B,C; mo mnepBoMy IpHU3HaKy paBeHCTBa TDEYyroJb-
HUKOB.

9.5. 1) AAOB = ADOE 1o tperbeMy IPHU3HAKY PABEHCTBa Tpe-
yroabHuKOB. Torga ZAOB = ZDOE. PaBeHCTBO He HADYUIHNTCH, €CIH
K obeuM ero yactaMm npubaBsuTths BeauuuHy yriaa BOD. CrenoBaTein-
HOo, LAOD = ZBOE.

9.6. 1) Yrkasanue. I3 paBerctBa yraoB POC u EOT BbITeKa-
eT paBeHcTBO yriaoB POE u COT. [anbHeiiee foKas3aTeJbCTBO OYe-
BHUJHO.

10.6. 1) Ykasauwue. [locTpoiiTe mpaMoil yroa u ero GUCCEKT-
pucy. Torma yros, cMeXHBIH ¢ OJHUM M3 0OPas3OBABIIUXCH YIJOB,
6ymer paBeH 135°.

11.5. 2) AABC = AMNK 1o nepsoMy IPHU3HAKY paBeHCTBa
TpeyroinbHuKoB. Torga /BAC = ZNMK. AB u MN napaJjejbHHhI,
TaK KaK COOTBETCTBEHHBIE YIJibl IPHU ABYX NpAMBIX AB u MN u ce-
Kymeit AK paBHBHI.

12.1. 2) Ilycts AK mnapannenbsa npamoii BC (touka K Haxo-
AUTCA MO Ty Ke cTOpoHy or npamoil AC, uro m Touka B). Torama
KA 1 AC u ZKAB =90° - 43°=47°, /B=/ZKAB =47° KaKk Ha-
KpecT Jiexxalljie yrJjbl IPU napaJjeibHbiX NpaMblix AK u BC u ceky-
meid AB.

12.3. 2) Tak kak BM — 6uccexrpuca ZABC, 10 LZABM =
=/ZMBC = 38°, ZAMB = ZMBC = 38° Kak HaKpecCT Jie)Xalllie yIrJIbl
Opy ABYX MNapajjeiabHblx OpAMbIX AM u BC u cexkymeii BM.
4BAM =180° — ZABC = 104° Kak OAHOCTOPOHHME YTIJbl IPH TexX
JKe TapaJjljiesIbHBIX INIPAMBIX U cexkymieil BA.
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12.5. ' 2) Yepes sepmuny B nposegem
ay4y BF napannensHo nyuam AM u CK
(puc. 267). F

ZABF = 180° — 140° = 40°;
ZFBC = 180° - 131° = 49°;
ZABC = ZABF + LFBC = 89°. K

12.6. 2) 46°. Ykasauue. Yepes Bep- 140°
muHy yriaa O nposecTd mpsMylo, mapai- A
JenbHyio ayyaMm MT u PK. 131°

12.7. Ilo ycaosuio AB = BC. 3uauwur,
AABC paBHOOeapeHHmii u ZLA=/ZC= B C
= 80°. Torga LEAD = 80° — 40° = 40°. Tak
kak AE = ED, to AAED paBHOOGeApeHHbI!
u LEAD=/EDA =40°. ED | AC, Trak
Kak HakpecT Jexxamue yriasl EDA nu DAC npm npameix ED u AC
u cerkymeii AD paBHbl. /BED = /BAC = 80° Kak COOTBETCTBEHHbIE
yIJIbl IPU HapajjielbHbIX NpsaMbIix ED n AC u cekyiueir AB.

12.8. 15°. Ykasauue. PemeHnue ananoruudo sagave 12.7.

13.1. 2) 53°. 13.2. 2) 88°. 13.3. 2) 102°. 13.4. 2) T7°.

13.5. 1) Ykasanue. ITloctpoiite nyun A;M u AN napajieib-
HO COOTBeTCTBeHHO JyuaM AB u AC u nepecekaroniue cropony BC.
Ha sMx ornoxure orpesku A,B, = ABu A,C, = AC, B, u C, coeau-
uure. Tenepr moxaxkure: NA;B,C, = AABC u B,C, | BC.

2) HUcxoasa u3 Toro, uto £1 =51° u £2 = 129°, MOYKHO AOKA3aTh,
uto AD || BC. £3 u ZEBC — HakpecT Jie)kaniue NpH 9TUX 1apaijeib-
HbIX NpAMBIX BC u AD n cekymeilt BE. I[Toatomy LZEBC = /3 = 52°.
Tax kak BE — 6uccexkrpuca LABC, o ZABC = 104°. Orcioga caeny-
eT, uTo Z4 = 76°.

13.6. 2) 34°. YkasaHue. Peilenne aHajJoruytdo sagade 13.5.

13.7*, Yepe3 Touky C nposeaeM Jjyu CF, KOTOphIil mapaJjjejeH
ayyaM AD u BE u pacroJiodkeH ¢ HHMHM [0 OJHY CTOPOHY oT AB.
Tak kak AD = AC, T0 Ttpeyroanbiuxk ADC paBHOGeZDEHHBIH U
LADC = LACD. Kpome Toro, LZADC = ZDCF Kak HakpecT Jiexxalue
YIJIBI NPH HapajiiejbHbIX NpAMbIXx AD u CF u cekyineit DC. Cueno-
paTeabHo, CD — oOuccektpuca yriaa ACF. AHaJOrdyHO JOKAa3bIiBa-
erca, uro CE — Ouccexrpuca yraa FCB. ZACF + /FCB = 180°,
2/DCF + 2/FCE = 180°, oTcioga /DCF + ZFCE = 90°, T. €.
£ZDCE =90° u DC 1 CE.

13.8%, Touky O coeguHuM oTpe3kaMu ¢ BepmuHamMu A u C. Tak
kak AD = DO, to TpeyroasHuk ADQO paBHOOexpeHHBIH U LZDAO =
= £ZDOA. KpoMme toro, ZDOA = ZOAC kak HaKpecT JiexKallue IIPH
napajyjeiabHbIX OpaMbiXx DE u AC u cexymeit AO. Otrciona BhEITEKA-
eT, uTo AO — 6uccexkrpuca yriaa BAC. AHaJJOTUYHO JOKAa3bIBaeTcH,
yro CO — oOuccexktpuca yrima BCA. Mbr monyuum, 4Tto Touka O —
TOUKA NepeceyeHUsA OGMCCEKTpUC TpeyrojnHuka. 3Haumt, BO — Guc-
cexTpuca yria ABC.

14.5. 1) Z/BAO + LABO = ZBOK = 70°. Tak kak AK u BM —
6ucceKTpHUCHI TPEYroJbHHKA, TO LA + £ZB = 140°, LC = 40°.

Puc. 267
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2) Tak Kak cyMMa BHEIIHMX YIJIOB Ipu BepinuHe A paBHa 160°,
TO Ka)k[blii BHemHUI yroa paseH 80°, a moromy caM yroa A paBeH
100°. YuursiBas, uro AD — 6uccexTpuca yriaa BAC, nonydaeM, 4To
£ZDAC =50°, AADC pasHobeapennnit u LC = LDAC = 50°.

14.6. 1) ANABK npsaMoyroJasHblii, u £B = 60°, orcioga cienyer,
yro /BAK = 30°. Amasornuso u3 TpeyroabHukKka ABM Haxoium,
uro ZABO = 18°. B Tpeyronsauke AOB usBecTHEI JBa yrija, paBHbIe
30° u 18°. Torna LAOB = 132°.

14.7. LACB =0 + B kak BHemuHH# yroa rpeyroiabHuka CEF.
Torza x = 180° —a - B — .

14.8. x=180°-oa-P - 7.

15.3. 2) 5. Ykasanue. Heob6xoaumo yuecTs, uto LAKB > 107°,
T. e. Tyno#, a noromy AB > BK.

15.5. 2) ZADB BHemHu#l Ana TpeyroibHuka DCB, a moromy
ZADB > ZDCB, T.e. ZLADB >90° u saABaseTca TyNnbIM YIJIOM.
ZAEB BHeIIHHUH DI TpeyroJibHUKa ADE, a IHOTOMY
ZAEB > ZADB, T. e. Toxxe tynoii. Cienosatensno, LAEB — Hau-
bosbwnii yroa B TpeyroasHuke AEB, a noromy AB > AE.

15.7. ZADE — BHewmHuii yroJ ajsa tpeyrojsiuka BDE, a morto-
my LZADF > /B. /ACB — BHewmHu# yroa ajaa tpeyroissuka CFE,
a nmoromy /CFE > ZACB, Ho Tak Kak yrabsl DFA u CFE Beptn-
KajabHBle, To Z/DFA < ZACB. HeobxoaumMo ydecTb, uTO0 ZB = ZC,
a nmoromy B ADAF ZADF > /DFA. CuepoBarenbHo, AF > AD.

16.3. 1) Her. 2) B pasnoGeapennom AABC yron ABC rtynoii,
a noromy AB< AC, tr.e. AB<1 u 2AB<2; AB+ BC> AC, a Tak
kak AB = BC, to 2AB > 1. CaemosaTesbHo, 1 < 2AB < 2.

16.4. 1) Her.

16.5. 1) Ecuun npeanoso:XuUThb, 4TO AJHUHA GOKOBOH CTOPOHBI paB-
Ha 28 MM, TO TOTJa OCHOBaHHE TPEYroJbHUKa paBHO 64 MM, HO Tpe-
yroJbHUKa co cropoHamMu 28, 28 u 64 MM He cyigecTByeT. Eciu ke
AJMHA OCHOBaHHUA paBHa 28 MM, To 60KOBas CTOPOHA TPEyTOJbHHUKA
paBHa 46 MM. TpeyroJbHUK ¢ TAKMMHU CTOPOHAMH CYILECTBYET.

2) Coemunum oTtpe3koM ToukH K u M. Torma B8 AKMN

KM + MN > KN (1)

B Tpeyroasiunke KLM KL + LM > KM. Ecau B HepaBeHcTBO (1)
Bmecto KM noacrasuth KL + LM, TO HepaBeHCTBO TOJbKO YCHJIHUTCH,
a moromy KL + LM + MN > KN.

16.6. 1) 25 am; 10 am wum 17,5 am; 17,5 am.

16.7. CHauana HaJo AOKAa3aTh, YTO TpeyroJdbHUKH AOD u BOC

paBHbI, a notromy AD = BC. Us TpeyroanbHuka ADC umeeMm, uTO

AC < AD + DC, vO OC = % AC, a notomy OC < il% Tax kKak

AD = BC, 1o OC < 2¢+2C

17.1. 2) 8 cm; 4 cm. 17.2. 2) 24 cm; 12 cM.

17.3. 2) 12 cm; 6 cm. 17.4. 2) 20 cm; 10 cm.

17.5. 1) Yxaszauue. Heobxoaumo pokasate: NABC = ACDA.
Orcoga ciuenyer, utro £LBAC = LACD. JanbHeiilllee 04eBHIHO.
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2) B npamoyrosnsHom Tpeyronsuuke BDA /DAB = 30°, a noro-
My AB=2DB=4cm. B npsmoyroabHoM Tpeyroibauke BAC
£C = 30°, a noromy BC=2AB =8 cm, CD=BC — DB =6 cMm.

17.6. 2) 3 cm; 9 cmM.

17.7. 1) Ilycte Tpeyronbuuk ABC paBrOGeipeHHBIH w
ZABC =120° a ocuoBaume AC =10 ecm, AD 1 BC. Tak xak Tpe-
YTOJBHMK TYNOYTOJIBHBIN, TO OCHOBaHME BRICOTBHI D JIEXKHUT HA MpPO-
JomxeHun croponsl BC sa Touky B, LA = ZC = 30°. B npamMoyroJb-
HOM TpeyroabHuke ADC AC=10cm n ZC = 30°, zmauur, AD =

=1 ac=5cm.
2

2) Ilycty ED mnepecexkaer AC B Touke P, a EF — B Touke H.
TIpamoyronbHele TpeyroabHuku AEH u HPE umelor o6inuii yroxa
AHE. CnemoBaTeqbHO, U Apyrue ux octpele yribl BAC u DEF pas-
Hbl. AABC = ADEF 1o runoTteHyse u ocTpomy yray. IToaTromy mepu-
MeTphl UX PaBHHI, mepumerp TpeyroabHuka DEF paseH 12 cwm.

17.8. 1) 34 cm. 2) 10 cm.

18.3. 2) YVkasaunue. Heo6xoouMo IpPoBECTH JBe NpsAMbIe, IIa-
pajiesbHble NPAMON b M yaajgeHHBIe OT Hee Ha pacCTOAHUE, pPaB-
Hoe PQ, KoTopble pacHoJIOMKeHE! 10 Pa3Hble CTOPOHEL OT NPAMOI b.

18.5. 1) Onycrum us Touek A n B nepnengukyasapsl AA, u BB,
Ha NpAMYIO a, U nycTs AB mnepecekaer npaMyo a B Touke F. Torga
AF > AA, n BF > BB,. Orcioga crenyer, uto AB > 10.

2) YkaszaHue. Uepes Bepminay B mpoBecTH HNpAMYHO, Mapaj-
aeapHyio AC, O ee mepecedyeHUs C IEPIEHAHUKYJISIPOM K CTODPOHE
AC, npoBeleHHBIM uepe3 ee CepeiuHy.

18.6. 1) Her. Yxasauue. 3agaun pelaloTCsd AHAJOTHUYHO 3a-
madam 18.5 (1, 2).

18.7. ZAKP = /BKM kak BepTHKaJbHbIe yribl. Tak Kak Tpe-
yronsEuKud APK u BMK uapamoyroabhble 1 ZAKP = /BKM, To u
LPAK = /ZMBK. Torga AAPK = ABMK mno kaTeTy M IpuJealie-
My K HeMy ocTpomy yray. Orcioga PK = KM un AK = KB.

18.8. IIpsmoyrosbHbie TpeyroabHuku AMK u BKM paBHBI 1O
AByM kareraMm. Otcioga ciaeayetr, 4yto /BMK = ZAKM n /MAK =
= /ZKBM. Tak KaK cyMMa OCTPHIX YIJIOB B IPAMOYTOJLHOM TPEYTOJb-
Huke paBua 90° u /BMK + ZAMB = 90°, ro /BMA=/MAK. Aua-
JIOTUYHO MOXKHO MOJIYUYUTh, 4TO0 L BMA = AMAK = /KBM = ZAKB.
Orcioga cieayer, 4To TpeyrojdbHnkn MOK, AOM u BOK pasHobGen-
peHHble © OM = OK = OA = OB.

19.2. 1) 33 cm.

19.3. 2) Heo6x0oauMo NOCTPOUTL GUCCEKTPHUCY yriaa A U HANTH
TOYKH €€ IlepeceueHUss C OKPYIKHOCTBHIO ¢ IeHTpoM B touke C u pa-
auycoMm, paBubiM BC. 3amaua uMeeT OBa pelIeHUS.

19.4. 1) 52°, 2) VYkaszaHue. 3ajgaua pelllaeTrcad AaHAJOTHYHO
sagaue 19.3 (2).

19.5. 1) Tak kak Touka M IpPHUHAAJIEIKUT CePeIUHHOMY IepIieH-
AUKYAApY cTopoHsl AC, To MC = M A, a noromy ZCAM = /C = 40°.
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3Hasg, uto ZC =40°, m@nHaxomuMm, uro LCAB=70°. /ZMAB-=
= /ACAB - LZCAM = T70° — 40° = 30°.

2) HckoMyio TOYKY HaXOAMM KaK TOUYKY IlepecedyeHUsA OMCCEKT-
pHCHI yrJa A C CepeAMHHLIM NepHeHAUKYJIAPOM CTOPOHBI AB.

19.6. 1) 15°. YKasaHue. 3aJaull pelllalTcA AHAJOTHYHO 3a-
mayam 19.5 (1, 2).

19.7. 1) OnyctuM NepHeHAMKYJAAPbI M3 TOYKKM M Ha CTOPOHBI
ACu AB. Tlycte ME L AC u MF 1 AB. Tak KakK Touka M nIpHHAL-
JexuT OucceKkTpuce yriaa A, To MF = ME. B npAMOyrojibHOM Tpe-
yroasEuke BFM /B =30° u BM =10 cm, nmosatomy MF =5 cm.
Orcropa cuaepyet, uto 1 ME = 5 cMm.

2) CepenuHHBIN IEPIEHAUKYJIAD K OTPe3Ky AB, uckjmodas cepe-
auny AB.

19.8. 1) 7 cm. 2) Touka A sABJsAeTCSA TOUKOM IepeceueHUs cepe-
AUHHOTO MEepPHeHAUKYIsapa orpeska BC ¢ npamoit a. Ecau BC 1 a,
TO 3ajlaya He MMeeT PeIleHHs.

20.5. 1) Ha npousBoJibHOM HpAMOH OT IPOMU3BOJIBHOM TOYKH A
OTKJIaABIBaEM OTPe30K AB, paBubiii DE. Ot nyuya AB oTkJajgbIBaeM
yros A, paBHBI# yray P, a oT ayua BA 1o Ty ’Xe CTOPOHY OT IIpAMO¥
AB oTknagviBaeM yroj B, B 2 pasa Gonbiunii yriaa A. CoOTBeTCTBYIO-
e CTOPOHBI IIOCTPOEHHBLIX YIJoOB Tepecekaiorca B Touxke C. Tpe-
yroabHUK ABC uckomblii. 3ajada UMeeT pelieHue, ecam LP < 60°.

2) Heob6xoauMO MOCTPOUTH OKPY’KHOCTH C HIEHTPOM B TOuUKe A
U ¢ paauycoMm, paBHBIM 2AB. Touka nepece4yeHUs 3TOH OKPYKHOCTH
c npaMoil a u 6yaer BepmuHoii C uckomoro TpeyronibHuka ABC. 3a-
Jadya MMeeT ABA pelleHUs.

20.6. 1) Ha npousBoJbHOM NMPAMOI OT NPOU3BOJBbHOH TOUKH A
OoTKJIafbIBaeM 0Tpe3ok AC, paBHbIII JaHHOMY oTpe3Ky DE. IlaHHbIi
yron P penuM GUCCEeKTPHMCOM Ha ABa PABHBIX yIJia U OTKJIAJAbIBAEM OT
ayya AC yron A, paBHEIi nosiosuHe yria P. Ha cropoHe sToro yria
OT BEPUINHBI A OTKJIaAbiBaeM oTpe3oK AB, BaBoe Gonbminit AC. Tpe-
yroabHUK ABC MCKOMBIH.

2) Heo6X0aMMO MOCTPOUTL OKPYYKHOCTH C LEHTPOM B TO4YKe A
¥ ¢ paAWycoOM, PaBHBIM pajuycy AaHHON OKpyskHOCTH. Touka mepece-
YeHUS BTOM OKPYIKHOCTH C AaHHON M O6yaeT BepminHOM# C MCKOMOroO
TpeyroJibHHKa. 3agadya uMeeT Ju0o ABa pelleHHs, JubO OJHO perrre-
Hue, ecan Touyka C oka)keTcsa Ha npsaAMoit AB.

21.1. 2) Ha npou3BOJIbHOI NpAMOii @ OT IPOM3BOJBLHOM TOUKH A
oTKJanbIBaeM OTpe3oK AB, paBHbil PQ. Ha paccTossHMM, pPaBHOM
P,Q,, npoBoauM npamyio b, napajijienapHyo a. 3aTeM PaguycoM, paB-
HBIM P,Q,, C IIeHTPOM B TouKe B cTpouM okpy»kHOCTb. Touka nepece-
YeHUsA DTOH OKPYKHOCTH C IPAMOMH b M ecTh TpeThdA Bepiunua C Tpe-
yroabHuka. TpeyroabHuk DBC nckomsblit. 3afjaua UMeeT JBa pelleHus.

21.2. 2) Ykasauue. 3aaya MMeeT ABA PEIICHUS.

21.3. 2) Ha npousBOJbHO# NPAMOIL @ OT IPOM3BOJILHON Touku E
oTkJanbIBaeM oTpe3ok EF, pasubiit PQ. Or nyua EF oTKJIaanIBaeM
yT0oJI, PaBHLIN 3alaHHOMY TYIIOMY yIJy. 3aTe€M Ha PAcCTOSAHHH, paB-
HOM P,Q,, IPOBOAYM HOPAMYIO b, IapaJlleJbHYIO a4, N0 IepecedyeHus
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CO CTOpPOHOIl mocrpoeHHoro yria. Touka ux nepeceuenus D u ecThb
TpeTbA BepHIMHa TpeyroJbHukKa. TpeyronbHUK DEF HMCKOMBIN.

21.5. 1) IIpexnae Bcero He06XOAUMO NMOCTPOUTEL MPAMOYTOJbHBIH
TpeyrosbHUK AMC no xarery AC u rumorenyse AM. 3arem Ipo-
AIUTbL oTpe3oK CM 3a TOuKy M M NOCTPOUTL OTpe3ok M B, paBHBIH
MC. Tpeyronpuuxk ABC HCKOMBI.

2) Ha npousBonbHON npsamoi MN BrIOMpaeM IIPOHU3BOJILHYIO
Touky C ¥ or siyua CN OTKJIaJgLIBAEM yroJj, PABHEIA JaHHOMY YIJy.
3aTeM Ha PacCTOSIHUH, PABHOM BBICOTE, IPOBOJAHM IIPAMYIO a4, I1apaJ-
JejqbpHYyI0 MN. OTa npsiMasi iepeceKaeT CTOPOHY yrija B Touke A. Ye-
pe3 cepeauHy orpe3ka AC NPOBOAUM IPAMYIO, NEPHEHAUKYIAPHYIO
K AC, no nepeceuyeHus B TouKe B ¢ npamoit MN. Tpeyroasauk ABC
HCKOMBIHA.

21.6. 2) Ha npousBoybHOH npaMoil MN BeIOMpaeM IPOU3BOJIb-
HYIO TOUKY A u oT ayua AN orkJaaabiBaeM yroua EAN, paBHbI# OaH-
HOMY OCTPOMY yruy. 3aTeM Ha PacCTOSIHMH, PABHOM IepBOIi BhICOTE,
NpOBOAMM NpSAMYIO a, napajueibHyio AE. Jra npsMas nepecedyer
aydy AN B rouke B. Ha paccTodHHH, paBHOM BTOpPO#l BbICOTE, IIPO-
BOAMM mpsamylo b, mapaeqbHyilo MN. Ora npsaMas IiepeceKaer
ayu AE B touke C. TpeyroibHuk ABC HUCKOMBEII.

21.7. IlpeamnoyioxKuM, 4To TpeyroabHUK ABC nocrpoen. ITponos-
sKuUM cTopoHY BC 3a Touky C u oTJNOKHMM oTpe3ok CE, paBuniit AC.
Torpa BE = BC + AC. Tpeyronbunk ACE paBHOOGeapeHHEIH. Torga
ero BepminHa C JIe;KUT Ha NepHeHJHKyJIApe K oTpe3ky AE, mpoBe-
AE€HHOM uepe3 ero cepeguHy. OTciofa BbITEKaeT IIOCTPOEHHE.

Ha npousBosibHO#I npamoii MN BeiOMpaeM NpPOHU3BOJIBHYIO TOY-
Ky B u or nyua BN orkiaagbiBaeMm yroiad KBN, paBHBI# JaHHOMY OCT-
pomy yray. Ha nyde BK ot ToukHM B oTKJaabiBaeM oTpe3oK BA,
paBHhli PQ, a Ha nydye BN oT Toil ke TouKH — orpe3ok BE, pas-
Held P,Q,. Touku A u E coejuHsieM U CTPOMM NPAMYIO, NeplIeHAH-
KYJSDHYIO K 0Tpe3Ky AE, uepe3 ero cepejuHy. JTa npsamMas nepece-
kKaeT npamyio MN B Touxke C. TpeyrosbHuk ABC HCKOMBIIA.

2) Ilo karery BH wu runoreHyse BC CTPOHM NDPAMOYroJIbHBIMH
TpeyrojsHUK BHC. 3aTeM paguycoM, paBHEIM BM, U ¢ LIeHTPOM B TOY-
Ke B nmpoBoAMM OKPY)KHOCTh A0 IepecedyeHus ¢ npamoit CH B Tou-
Ke M. Ha aroit mpaMoit oT Touku M oTKJaALIBaeM OTpe3oK MA, paB-
Hult MC. Tpeyronbauxk ABC uckKoMblii. 3aJlaua UMeeT ABa PelIeHUs.

21.8. 1) Ykazauue. 3ajaua peniaeTcsd aHaAJOrH4YHO 3ajaue
21.7 (1).

2) Ilpepmoso»kum, uro TpeyrojdbHuK ABC nocrpoed u CM — ero
meguaHa. IIpogoskum orpe3ok CM 3a Touky M M OTJIOXKHUM OTpe-
30k M D, paBubiit CM. Touku A u D coegunum. ACMB = ADMA.
Torma AD = BC. Orciona BbITEKaeT MOCTPOEHHE.

Crpoum tpeyronsaux ACD mo TpeM cropoHam: AC, AD, koropas
paBHa CB, u CD = 2CM. Haxogum cepeguny cropousl CD Touxky M
u Ha Jgyye AM ot Touku M OTKJIaxbiBaeM OTpe3ok MB, pas-
HEIi AM. Tpeyroasauk ABC uHcKOMLIH. 3ajaya UMeeT pelleHUe,
ecau 2CM < AC + CB.
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22.1. 4) Her. 22.2. 4) Her.

22.3. 3) B npamoyroasHoM TpeyroibHuke ADB ZA = 30°, a no-
Tomy AB =2BD =8 cm; Tak kak DE — meauana, To BE = AE =
=4 cMm. Tpeyroasauxk EBD pasrobenpeHHbiii, 1 ZABD = 60°. Torga
Hu Bce ero yrinl paBubl 60° u BD = DE = 4 cm. OTcioza cienyeT, 4TO
TpeyronbHUK AED paBHOGeIpEeHHBIH.

22.4. 3) S5cm. YrKkasaHue. 3agaya peliaeTcsa aHAJOTMYHO 3a-
naue 22.3 (3).

22.5. 1) ANABC = AADC. Kpome TOro, oHu paBHOGeJpeHHEIE.
OTclona BuITEKaer, uTo L BAC = LZACD = Z/DAC = Z/BCA. A3 paBeH-
CTBAa HAKPECT JeXXallluX YIJIOB IIPH ABYX IPAMBIX U CeKylleil mojy-
yaem AB ||CD u AD | BC.

2) NABF = ANADF 1no ABYM CTOPOHaM H yrJjy, 3aKJIOYEHHOMY
mesxxay Humu. Orcrona ciaenyetr, utro BF = DF,

3) Tpeyronsuuk BAD pasHobenpeHnHsbiii, AC — 6ucceKTpHCca
yraa BAD, 3uauur, AC 1 BD.

4) Ecuau us touxku F onycturs nepuneHauxyaapsl FM u FN coort-
BeTCTBeHHO Ha AD u AB, To mojiyduBllIHecs INPSMOYrojbHble Tpe-
yronbHUKH AMF u ANF paBHBI II0 TUNOTEHYy3€ M OCTPOMY yIJay.
Orcrona caepyer, uto FM = FN.

22.6. 3asmaua pelnaercsa aHaJOruyHo 3agaue 22.5.

23.5. 1) 16.

2) IlycTh B BBHIMYKJIOM deThipexXyroJbHuKe ABCD 6ucceKTPUCH
LA+ /B
=
Tak Kak cyMMa YIJIOB BBIIIYKJIOTO YeThIPeXyroJibHHKa paBHa 360°,
T0 LA+ £B=2360°-(LC + 4D). Orciona ZAOB = 180° — 180° +

LC+4D _ ZC+ 4D
+ 5 = 3 .

23.6. 2) Ilycte B BBINYKJOM 4YeTwhIipexyrojbHuke ABCD 6uc-
cexTpuckl yrjioB B u D nepecekarrca B Touke O. IIpogomxum BO no
nepeceduesunss ¢ CD B touxke E; /DOE = 180° - Z/DOB. B uetrbipex-

yronmsauke DOBA /DOB = 360° — LA — %, o /B+ /D=

yrioB A u B mnepecekarorca B Touke O, ZAOB = 180° —

=860°— /A — /C. Torma /DOB=360°- /A — 180° + %A + %C =

=180°-£2 + £C. Orciona £DOE = 180° - 180° + £4 - £C = £4-2C,

23.7. PaccMOTpDHUM BBINYKJBINA miecTuyrodbHUK ABCDEF ¢ pas-
HBIMH yIJIaMH. YTIJIbl TAKOrO IIleCTHYrOJbHUKA paBHHI mo 120°. ITo-
ctpouM G6uccekrpucy BM yraa CBA. Torga Z/CBM = LZABM = 60°;
CD | BM, tak kak £C + ZCBM = 180°. AHalOoru4HO OOKa3bIBaeM,
yro EF || BM. Orcroga ciaenyert, uto CD || AF. TouHo Tak e MOYKHO
nokasaThb, uto BC || FE u AB | DE.

23.8. Paccmorpum BHINYyKJABIH natuyronsHuk ABCDE ¢ paB-
HBIMH yrjiaMH. YTJbl TAKOro NATHYrojJbHUKa paBHbl nmo 108°. Pac-
cMoTpuM npsameie AB u ED u cexkymyio AE. LA u LE — BHyT-
peHHHe OJHOCTOPOHHHME YIJbI MPHA 3JTHX MPAMBIX H CeKyIlei.
LA + ZE # 180°., 3HauuT, Ha OCHOBAHHH CBOMCTB MNapasjejbHbIX
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IPAMBIX MOXKHO yTBep»KIaTh, UTO0 AB He napananenbna ED. Anajo-
FHYHO MOKHO yOeAMTBHCHA, YTO Yy TAKOTO MATHYTOJbHUKA HET mapal-
JIeIbHBIX CTOPOH.

24.5. 1) EACF — napajielorpaMM IO ONpejesIeHHI0. SHauUT,
EF = AC. Ananoruuno KL = AC. Orcwoga ciaeayer, uto EF = KL.
Tax kaxk FK — obmasa yacts orpeskos EK u FL, to EK = FL.

2) PaccmoTrpum uerbipexyronbHuk AH,CH,, y KoToporo asa
yraa AH,C u AH,C npamere. Tak KaKk CyMMa yTJIOB B BBIIYKJIOM Ye-
THIpeXyroJibHuKe paBHa 360°, o ZH, AH, + ZC = 180°. Orcopga cie-
Ayet, uyro ZC = 50°, Torga D = 130°.

24.6. 2) 110°, 70°, 110°, 70°.

25.3. 2) Y kasauwue. BocronbayiiTech TeéM, 4TO B UeTHIPEXYTOJIb-
HuKke NAFB puaroHaji B TOUKE [I€peCeYeHUs NeJATCS II0NoJaM.

25.4. 2) Yrkasaunue. Peulenne ananoruuyro 3ajgaude 25.3 (2).

25.5. 1) AMAP = ACNK 1o JZByM CTOpDOHAM H YIrIy MEXAY
Humu. Orcioga ciaeayer, uro MP =NK. Tak kak AB=CD u
BC = AD kak HDpOTHBOIIOJIOKHBIE CTOPOHBLI MMapajjieiorpaMMa H
MA =AP=CN=CK, ro MB=KD u BN = PD. Torga AMBN =
= APDK mo JByM CTOpOHaM M yriy mexiay mumu. Orcioma cienyer,
yro MN = PK. Ilonyuymnu, 4TO NPOTHBOIOJIOMHEIE CTOPOHBI YeTbi-
pexyroabHuka MNKP nonapHo paBHBI, cjegoBaTeibHo, MNKP —
napaJiiejorpamMm.

2) Paccmorpum rpeyroabHuku MOB u AOK. B 3TuX Tpeyroib-
HUKax MO = OK no ycuosuw, Z/MOB=/AOK Kak BepTHKAaJb-
Hble ¥ ZOMB = ZOKA KaK HaKDeCT JieKalue IIPH MapaJljeib-
HbBIX npAMbiXx NK u MP u cexkymeit MK. Orcioga ciaexyer, 4To
AMOB = ANAOK n OA = OB. B yernipexyrojbauke MAKB pguaro-
Halud B TOYKe IlepeceuyeHHd HeJATcA IomoJiaMm, 3Hauut, MAKB —
napaJijieJorpaMm.

25.6. Ykasaunue. 3amaum pemIalTCA AaHAJOTHMYHO 3afadaM
25.5 (1, 2).

25.7*, Tak kak Z/BAC=/ACD, 1o AB| CD. LABD = ZCDB
KaK HaKpeCT JesKalllue YIVIbl DU NapajuielbHbIX npambeix AB n CD
u cekyieit BD. B rakom cayuyae NAEB = ACFD 1no KaTeTy #U OCT-
pomy yray. Orcioopa ciaepyer, uto AB=CD. Umeem AB || CD u
AB = CD. CnepoBatensuo, ABCD — mnapajjejorpamm,

2) Ha npousBoJILHOM NPAMOI @ OT IPOM3BOJILHON TOUKH A OTJO-
- xuM oTpe3ok AD, paBHuil BC. Ot nyuya AD 0OTA0HUM OCTpBIit yroJ,
paBHBIlT A. Ha paccrosHuu, paBHOM 3aJaHHOMY, NIpoBedeM IpHA-
Myio b, mapaJjiieJbHYIO @, 40 NepeceueHnusl B TOUuKe B co CTOpoHOH 1mo-
CTPOEHHOro yria. 3aTeM 4epe3 TOUuKy D mpoBeaeM NpAMYIO, Ilapal-
neabHy©w AB, no mepeceyenus B Touke C ¢ npamoit b. ABCD — wuc-
KOMBIH IapaJijiesiorpamMm.

25.8*%. 1) 3apgaua pemraeTcsa aHajoruyHo 3agaude 25.7 (1).

2) Ha npou3BOJILHOM IPAMOI @ OT IPOU3BOJBHON TOYKH A OTJO-
JKUM OTpe30K, paBHbIHL AD. Ha paccrosnuu, paBHom BE, mposegem
npsamyio b, napajaieJpHyI0 . 3aTeM MPOBEJEeM OKDYYKHOCTb paguy-
coM, PaBHHIM AB, ¢ eHTPOM B TOUKe A [0 IepeceuyeHUA B Touke B
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¢ npamoit b. Yepes Touky D nNpoBOAHM IPAMYIO, NapajjeJbHyio AB,
o mepeceueHHUA ¢ IpAMoi b B Touke C. ABCD — uckomblil mapaJiie-
JorpaMm. 3aJaua UMeeT JBa pelleHHud.

26.5. 1) Ilycts BesimumHa yria BAD paBua x, Torga LBAM = i—,

a /B = 180° — x. Tak kak LAMC = 120°, to ZBM A = 60°. Paccmor-
peB TpeyroabHuK ABM, umeem % + 180 — x + 60 = 180. Ortcwoga

x = 80. Takum obpasom, LA = 80° u £B = 100°.

26.6. 1) IIycte AE L BD u O — TOuYKa IllepeceyeHHUA AHATrOHA-
jgeit AC u BD. Tak xak BD=6, BE : ED=1:3 u BO=0D, to
MOKHO HalTH, uto EO = 1,5 cm. PaccMOTPUM NPAMOYTOJBHBIH Tpe-
yroabHuk AEQ: EO =1,5 cm, OA = 3 cM, 3Hauut, ZEAO =30° u
£ZBOA=60°. B rakom cayuae AD u BC — 66jblmiie CTOPOHBI IpA-
moyroabHuka. Ilyere OK | AD; LAOD = 120°, a tak Kak NAQOD
paBHOOenpeHHbIt, To LAOK = 60°. PaccMOoTpuM IIDPAMOYTOJIbHBIH
TpeyroadbHUK AKQO: AO =3 cm, LZOAK = 30°, orcroga OK = 1,5 cm.

26.7. Paccmorpum TtpeyronbHukn BKA u AMD (puc. 268).
AB=AD u AK =AM kak cTOpoHBl KBajpaTroB. HKpome TOro,
/ZBAK + ZDAK =90° u ZMAD + Z/DAK = 90°. Orcioga ciaexnyer,
yro LBAK = ZMAD. Torpga ABAK = AMAD 1o ABYM CTOPOHaM M
yray mexxay HumH. CiaegoBatensHo, BK = DM.

26.8. Ilpomosmxum cropoHy CD U OTJIOXKHUM orT TOUuKM D oTpe-
30k DF, paBubiii BK (puc. 269). AADF = ANABK, a noromy LFAD =
= ZBAK. Ilyets LFAD =o. LMAF = 90° — 20 + o = 90° — a. Ciego-
BaTesbHo, LMAF = /ZMFA, nostomy AAMF paBHOGeADEeHHBIH H
AM = MF, vo MF = DF + DM = BK + DM. 3uaunr, AM = BK + DM.

27.3. 1) 6) 50 cm.

2) Moxno mokasaTh, uTo TpeyroinbHMkM AOA, u AOA, pas-
HOGenpennbie 1 OA; = OA = OA, (puc. 270). L1 =42 u L3 = /4.
Tak kak £2+ £3 =90° 10 LAOA,+ LAOA, =180° T.e. TOU-
KM A;, O u A, nexar Ha ofgHoil mpamoii u OA, = OA,. 3Hauur,
TOYKM A; U A, CHMMeTPHYHbLI OTHOCHTEJBLHO LieHTpa O.

B C B K C b
A A,
M
2|1
K 3
4 /|0 a
L
D
A D A
A,
M
F
Puc. 268 Puc. 269 Puc. 270
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27.4. 1) a) 15cm. 2) Yrasanue. Bocnoassyiirech Tem, uTo
TOYKA, OJMHAKOBO Yy/JajieHHas OT JABYX TO4YEK, MPHUHAJJEXHT ce-
PeIUHHOMY IePHeHAHUKYJIAPY K OTPe3KY, KOTOPHIH COeAHMHSAET 3TH
TOYKH.

27.5. 1) U3 paBencrBa TpeyroisuukoB BOC u DOE BbITeKaer,
uro DE=BC=5cm u ZBEA = ZEBC = 30°. AE = 20 cm. B npsamo-

yronpHoM TpeyronbEnke ABE Z/BEA = 30°, a motomy AB = % AE =

= 10 cm. KpoMme Toro, ZA = 60°. Ho no ycaosuo ZD Toxe paBeH 60°.
CinenoBaTesbHO, Tpamenus paBHOGeapeHHaas u CD = AB =10 cm.
Orciona nepumerp Tpanenuu paseH 40 cM.

2) BospMeM Ha npsamMoit AB npousBOJIbHYIO TOUKY X H IIOCTPOMM
CUMMETDHUYHYIO el TouKy X, oTHocuUTeJqbHO HeHTpa O (puc. 271).
IIpeanonosumM, uyTo Touka X, He NPMHAMJIEKUT npamoid A,B,. Tak
KaK Toukd B u B,, X u X, CHMMeTPHYHBI OTHOCHUTEJBHO IeHTpa O,
TO MOXXHO JOKa3aTh, 4To B, X, || AB. AHaJOTHYHO MOJKHO JOKa3aTh,
uro A,B, || AB. Mul monyumMiaM, 4TO depe3 TOUYKY B; IpPOXOoJAT ABe
npsimele B, X, u B,A,, napannensHsle AB, yero GbITh He MOJXKeT.
CienoBaTespbHO, Touka X, NPUHAIJIEKUT npamoi A,B,.

27.6. 1) Tax kax Tpamenusa ABCD pasHOGegpeHHAas, TO MOXXHO
JokasaThk, 4To LCAD = ZBDA. Ilo ycnoBuio CE = AE, 3HauuT, Tpe-
yronbHUK CEA nupsaMOYroJbHBIH H paBHOOEAPEHHLIH, IO3TOMY
ZCAD = 45°. B rakom ciayuae u ZBDA = 45°, u TpeyroaibHuK AOD
NPAMOYTOJbHEIA ¢ NpAMBIM yriaoMm AOD. MBI DOJYy4YHJH, YTO Tpe-
yroabHUK BOA npamoyronbHblii © £ZBAO = Z/BAD - ZCAD = 30°.
Torma AB = 2BO = 10 cMm.

2) Bribepem Ha orpeske MK npou3BOJBLHYIO TOYKY X H HOCTPO-
UM CHMMETPHYHYIO elfi OTHOCHTEeJILHO IPAMO# a Touky X, (puc. 272).
Ilpeamonoxum, uto Touka X, He JIeXKMT Ha oTpe3ke M,K,. Tak
Kak Tpaneuus XMM, X, cuMMeTpHUHA OTHOCHUTEJLHO NPAMOHR 4, TO
oHa paBHOGeapenHada ¥ MX = M,;X,. AHaJOrHYHO MOKHO HOJY4YHTh,
uro KX =K, X, u KM =K M, Hmeem, uro MX + XK = MK,
TaKk Kak Touku M, X um K naexar Ha oaHoit mnpamoir. Torma
M, X, + XK, =M,K,, a 370 1 03HaUaeT, 4YTO Hallle IPeAIOJOXKeHHe
HeBepHO M ToukKa X, IPUHAAJEXKHUT OoTpesKy M K.

Puc. 271 Puc. 272
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H/

Puc. 273 Puc. 274

27.7. Iloctpoum Toukum M,, P,, K, u T,, COOTBeTCTBEHHO CHM-
MeTPH4YHBIe OTHOCUTEJbHO neHTpa O Toukam M, P, K u T. IlonapHo
napaJjjenbHele npamele MP, u PM,, KT, u TK, 3agaioT napaJie-
agorpamm ABCD. (IlocTpoeHue mokasaHo Ha pUCYHKe 273.)

27.8. IIpoBeaem npamyio PK 1o mepecedyeHUs ¢ IPSAMOI a B TOU-
ke E. Ilocrpoum mnpamyo EA, cuMMeTpHuHyio npamoit EP oTHo-
CHTEeNBHO ocH a. Yeped TouKy O TpoBeleM IIPAMYIO, IepHeHAUKY-
JSIDHYIO @, N0 NepecedyeHus ¢ npAMbIMU EP u EA B Toukax M u H
cooTBeTcTBeHHO. Ha mpsamoit a or Toukn O OTJ0KUM oTpe3ok OF,
paBHuIii OFE, u Touku F, M, E u H coeqguunm. Pom6 FMEH wucko-
meuiii. (IlocTpoeHue nmoxkasaHo Ha pucyHKe 274.)

28.3. 2) YVkasauwue. Ilnmoutans xBagpata ACKM B 2 pasa 60Jb-
me omiagu ksaapara ABCD, sHauur, njowmaab KBagpara ACKM
paBHa 128 cm?, caenoBarensHo, AC = 8+/2 cm. Ilepumerp ACKM pa-

BeH 32+/2 cm.

28.5. 1) Uz ABCD naitnem Z/CBD = 45°, Tak xak ZABC = 135°,
T0 LABD =90°. 3naunTt, napaanesorpaMm ABPK sBiaserca nps-
MOyToJIbHUKOM. B Tpeyronbuuke ABD /BAD = 45° no ycJiOBHIO H
ZADB = 45°, caepoBatenbHo, AB=BD u AB:BP=2:3. 3nasa
nepumerp npamoyroibHukKa ABPK, HalifeM ero CTopoHBI, a 3aTeM
nromans. [lnomans npamoyronsiuka ABPK paBna 54 cm2.

2) 36 cm®. Yxasanue. IIpoBegure npameie KT u MP, Jloka-
KUTE, YTO NPAMOYronbHUK ABCD pa36uycsa Ha 8 paBHBIX TPEYTroJb-
HHKOB.

28.6. 1) 30 cm. 2) 120 cm2.

28.7. Yxasanue. Ilyctse CB=x, BD =y. Torma cinenyer no-
(x+yP?  (y-x)?

4 4 :

28.8. Ykasanue. Ilycrs oaHa CcTOpOHA MNPAMOYTOJbLHHKA
paBHa x cM, Torga apyras oyger (10 — x) cm. Ilnowaas npaMoOyroib-
HMKa pasHa x (10 — x) cmM?, a miomazns KBaapara 25 cMm?. Torma

x(10-x)-25=—(x-5)2<0.
Tak Kak pasHOCTH OTpHIATEJbHA, TO IUIOILAAL KBaApaTa 6GOJbIIIe.

Ka3aTb TOXAECTBO XY =
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29.1. 1) 4,8 cm.

2) Ykaszanue. HUckomass mpsamas ITIPOXOAHUT Yepe3 cepemuHy
BBICOTHI IapaJljiesiorpaMMa IlapajljleIbHO CTOPOHE, Ha KOTOPYIO 9Ta
BBICOTA OIyIIleHa.

29.2. 1) 8% cM.

2) YxaszaHnue. MCKOMBIA OPSIMOYrOJbBHUK MOXKET HMETb CTO-
POHBI, COOTBETCTBEHHO paBHbIe CTOPOHE AAHHOTO IlapaJjjejorpaMma
M ero BBLICOTE, ONMYIIEHHOH Ha 3Ty CTODOHY.

29.3. 1) 24 cm2.

2) Or nyya AD OTJOMHUM OCTPBIH yros Tak, YTOOBI €ro CTOPOHa
nepecekaja npamyio BC B Touke P. Yepes Touky D mpoBegeM nps-
myo DE || AP po nepeceuenus ¢ upsimoii BC B Touke E. Ilapanne-
gorpaMmm APED 6yaeT HCKOMBIM.

29.4. 1) 90 cm2.

2) Ykasauue. 3asaua pemiaercsa aHAJIOTHYHO 3ajgaude 29.3 (4).

29.5. 1) Ilyers BbICOTA IapaJujiejjorpaMma paBHa X, TOrja €ro
miIomanb paBHa 3x%. MmeeM 3x% = 48, x = 4, tak kak x > 0. Cuezo-
BATEJbHO, OJHA CTOPOHA paBHa 12 ¢cM, Apyras CTOpPOHA paBHa 8 cM.

29.5. 2) IInomaxap MCcKOMOro KBajgpaTa OyZeT paBHa

AD 2
LAY . = D2,

Torga KBagpaT co cTopoHoil, paBuoii 0,5AD, 6ygeT MCKOMBIM.
29.6. 1) U3 tpeyroapuuka ABD Haxogumm, uto BD = AD. Ho
BD - AD =49, AD? =49, AD =17 cM.
2) Ilycts BE — BoicoTa mapaanenorpamma ABCD. Toraga mniuo-
BE-AD-AB _ BE AB (jenoparens-
4AD 2 2

HO, MCKOMBIA poM0O MOKHO IIOCTPOUTH IO OCTPOMY YyrJjy, pPaBHOMY
£ZBAD, cropoHe, paBHOH vAﬁTB, ¥ BBICOTE, PaBHOH %

Imraab HCKOMOTO p0M6a paBHa

29.7*, 1) IIpoaaum otpesok BC mo nmepeceuenus ¢ npsamounr TP
B Touke K (puc. 275). MoxHO D0Kas3aTh, 4To TpeyroasHuk ATD pa-
BeH Tpeyroabuuky EKP, a TpeyroabHuk ABE paBeH TpeyrojbHU-
Ky DCK. CnemoBaTenbHO, IJOIIAAL mpsamoyroabHuka AEPT paBHa

B E C K
B K D E
A p
D
T A C
Puc. 275 Puc. 276



miomaau napaiaaenorpamma DAEK, a niomaznb napajijejorpaMma
DAEK paBHa miowmaau JaHHoro napajiejgorpamma ABCD. 3Hauur,
MJIOMIAAN YEeTHIPeXYyTroabHUKOB AEPT u ABCD paBHBHI.

2) Onyctum nepneHAukydsapbl AK u CP Ha npsmele BC u AD
COOTBETCTBEHHO. MOXXHO A0Ka3aTh, YTO TpeyroabHUkn AKB u CPD
paBHBI. 3HAYUT, NpAMOyroJbHUK AKCP u tpanenusi ABCD umeioT
OJHHAKOBYIO Iiomaab. ajsee MOXXHO MOCTPOUTH UCKOMBIM mapaJiie-
JIOTPaAMM C IUIOIIAAbIO, PABHOM mJjaomaA¥ npsaMoyroibHuka ABCD,
aHaAJIOTUYHO TOMY, KaK 2TO JeJjiajochk B 3agaue 29.3 (2).

29.8*%. 1) AHaJOrM4YHO TOMY, KaK 9TO cJAejaHo B 3amaude 28.7 (1),
MOXHO [JOKas3aTb, 4YTO Iomans npsmoyroasHuka CTT,C, paBHa
mromanu napajienorpamma ABCD. Tak kak TpeyronbEuku CC,T
u C,T,T paBHBI, TO HCKOMadA ILIOIAJb PaBHa ABYM ILIOIIAJAM Tpe-
yroapuuka C,T T, T. e. paBna 20 cm?.

2) TIposenem npsimbie BD u CD, cOOTBETCTBEHHO NapaJjejbHble
npaMeiM AC u AB (puc. 276). Mo»XHO I0OKa3aTbhb, YTO TPEYTOJbHUK
ABC pasBeH TpeyroabHuKy DBC. Torga nJjoinajab napaJjjejorpaMmma
ABDC o6ynetr BABOe OoJsbiie moinanu TpeyroabHuxka ABC. Ianee
nposeaeM AK Tak, uTobbl yroa KAC 6blg paBeH JaHHOMY OCTPOMY
yray, u npamyo EC, napannensnylo npamoir AK. Ilapannenorpam-
Mbl ABDC u AKEC uMeT OAMHAKOBYIO ILJION[aAb, TAK KAK MMEIOT
ogHo ocHoBaHHe AC U OAWHAKOBbIe BBICOTHI, ONYIIleHHbIE HA JTO
ocHOBaHHe. 3HAUHUT, napajienorpaMM AKEC MCKOMBIH.

30.5. 1) Ilo TeopemMe 0 cymMme YIJIOB TPEyrOJbHHUKOB HaXOAUM,
yro LC = 75°. Torga AB = BC. IIposeneM BeicoTy CD TpeyrojibHHUKA.
N3 tpeyroasauka BCD Haxoaum, uro CD = 5 cm. 3HAaUUT, UCKOMAaA

mIomanp S =% -5-10 =25 cm>.
2) Ilnomanb KBaapaTa paBHa IOJIOBUHe IPOH3BEJEHUS ero Jua-
ronaneit. Ilycth x — cropona kBagpara. Torga x2 = 50, x = 52 cm.
30.6. 1) 12 cm. 2) 842 cm.
30.7. 1) Ilycts nioimaab TpeyroidbHuUKa AOC paBHa X, a NJO-

manb tTpeyroabHuka DOB paBHa y. Toraa x4 M. Ilonyuum cu-
y OD-OB
x_5
cTeMy ypaBHEeHHH (Y 8 peliasi KOTOpPYlo, mojiyyaem x = 15,
x+y=39,

y = 24. Ilnomaar tpeyronsuuka AOC paBHa 15 cm2.

2) ITycrs PK — BBICOTa TpeyroasHuka AMP. MoXXHO AOKAa3aTh,
4yTO BbICOTa napajjejgorpamma ABCD, omylleHHas Ha cTOpoHy AB,
rakske paBHa PK. Ilpumenss ¢opMmysnsl nioinajeil mapainiesorpaMma
U TpeyroJbHHKA, IOJydYaeM, YTO IJIOINaAhb mapajejorpaMmma B 4 pasa
fosnblre niOIagU TPEyroJbHUKA, 3HAUUT, IUIOIIAAL TPEYroJbHUKA
pasua 0,25Q.

30.8. YkazaHue. 3ajauyd pelIalOTCA AHAJOTHMYHO 3ajadyaM
30.7 (1, 2). 1) 64 cm2. 2) 0,5Q.
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31.5. 1) Ilycry pana tpanenus ABCD ¢ ocrmoBanusmu AD u
BC, BK u CE — ee BBICOTHI, npudem KD =20cm, BK =12 cm.
MosxHo gokasath, uTo AK = ED u BC = KE. 3Hauur,

BC+AD_;KE+KE+2ED
2 2
Iromans Tpamenuyu paBHA w - BK =20 - 12 = 240 cM2.

2) Ilyers EK — Bruicora Tpanenun ABCD. MoXHO [H0OKasaTh,
YTO BBICOThI TPeyrolbHUKOB ABE u ECD Ttoxe paBHbl EK, a Tak-
ke 4yto AD : BE : EC=4:1:1. Torga naomaau TpPeyroJbHUKOB
ADE, ABE, ECD orHocATcA Kak 4 : 1 : 1. YuursiBasa, 4To ILIOIAAb
Tpamenmuy paBHA CYMMe ILIOIaZed STHUX TPEYroJbHUKOB, MOJydaem,
YTO KUCKOMOE 3HAUeHHe IIomanu paBHo 90 cm?.

31.6. 1) Ilycts mana tpanemusa ABCD c ocHoBauusamu AD u BC,
O — Touka IepeceueHHUsl AuaroHaJsiei Tpamenuu, E u K — cepeXuHbl
otpe3koB BC u AD. Yuurwisasa, uro OB = OC, OA = OD, MO3HO [I0-
KasaTh, 4yTo EK — BBICOTa TpamelnuH, KOTOpas MMPOXOJHUT depe3d TOY-
Ky O, a takxe uro LEOC = /BOE =45° u /KOD = ZAOK = 45°.

W3 tpeyroabuukoB EOC u KOD noayuaem OE = EC, OK = KD,

AD+ BC
3HAYHUT, —2—=EK. Janee HaxXOAWM, 4YTO ILIOIIAZbL Tpamemuy

=KE+ ED =KD.

paBHa 64 cm?.
2) 30 cm2.
32.3. 1) 55 cm2. 2) 30 V2 cm2.
32.4. 1) 126 cm2. 2) 24 V2 cm?.

32.5. 1) ITycres gaHHas npsiMas mepeceKaerT CTOpOoHy AD B Tou-
ke K. Moxxuo mokasaTh, uro OK L AD, a Ttakxe uto AO = 13 cMm,
OD =41 cm. Us tpeyronsuuka AOK OK?=13% - AK?, us Tpe-
yronsanka DOK OK? =41 - (16 — AK)?>. 3nauut, 169 — AK? =
=41 - (16 — AK)?, otkyna AK = 12 cm. CregoBaTenbHo, KD = 4 cm.

2) AB=BC=25c¢cm. M3 TpeyronbHuka ABK Haxoaum
AK =7 cMm, a us tpeyroasanka AKC AC =5+/2 cm. Ilnomazns Tpe-
yroneEuka ABC paBua 0,5AK - BC = 87,5 cm2.

32.6. 1) Yrasanue. Yuuresad, uto O,A = O,B u 0,A = O,B,
MOJXHO JOKaszaTh, uTo AK | 0,0,. [lanee 3agaya peliaeTcs aHaJIO-
ru4dHo 3axade 32.5 (1). O,K =5 cM, O,K =9 cm.

2) 67,5 cm?, 30— 3\/_OCM

32.7. 1) l'[yc'rb O — TouKa IepeceYyeHUs nnaroua.neu pomba.
Toraa u3 TpeyrosbHuka MBO MB? = BO? + OM?, a u3 Tpeyroib-
Huka ABO AB? = BO? + AO?. 3maunr, MB? - AB?2=0OM? - AQ? =
=(OM - AO) - (OM + AQO). YVuutmBas, uro AO = OC, MC = OM - OC,
OM + AO = AM, nonyuum paBeHcTBo MB? — AB%2= MC - AM.

2) Hs Tpeyronpuuka ABC AC? = BC? + AB?. U3 TpeyroibHHKa
BDC BC? = BD? + DC?. U3 tpeyronsuuka ADB AB? = BD? + AD?
VuureiBasg, urto AC = AD + DC, monyuaem (AD + DC)?=2BD? +
+ DC? + AD?, orkyna BD? = AD - DC.
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/BN BL\
A D C D A C

a)
Puc. 277

32.8. 1) U3 Tpeyronpuuka ACM AM? = AC? + CM2. U3 Ttpe-
yronsauka BCH BH? = BC? + HC?. CknajsiBas 3alHCAHHbIE DABEH-
cTBa, monyuum AM? + BH? = AC2 + BC? + CM? + HC?, Ho us Tpe-
yronbauka ABC AC? + BC?=x%?, a wus Tpeyronbuuka MHC
CM? + HC? = MH?. 3uaunr, y? = x>+ MH?. MH = \jy? — x2.

2) Ucnosb3ysa pasjuuHbIe 3amucH (GOpPMYJIBI ILIOIAAN TDEYIroJib-
Huka ABC, mnonydyaem AB.BC=BD:-AC, wm AB?.BC?=
= BD? . AC?. U3 rtpeyrombauka ABC BC?= AC? - AB?. U3 Tpe-
yronbauka ABD BD?= AB? — AD?. 3mauur, AB?-(AC?- AB% =
=(AB? - AD? - AC?, unu AB" AD? . AC? otkyna AB?= AD - AC.

33.3. 1) 5 cM, 250 cm2. 2) 0,5a2+/2.

33.4. 1) 11 cM, 162 CM2. 2) 0,5a%+2.

33.5. 1) BoaMoxxHBI IBa ciay4das: a) Touka D JIeXKUT Ha OTpe3-
ke AC (puc. 277, a); 6) Touka D He naexur Ha orpeske AC
(puc. 277, 6). B oboux cayuyaax u3 TpeyroabHuka ABD Haxogum
AD =8 cm.

N3 tpeyronbuuka BDC umeem DC = 20 cm. B cayuae a) AC =
= AD + DC = 28 cm. B cayuae 6) AC = DC — AD =12 cm. Ilnomans
TpeyronbHuKa paBHa 210 cM? uim 90 cm?.

2) Ilyers BK — Beicora poMmba. B TpeyroabHumke ABK
AK = 0,5AB. Torma AB?- 0,25AB%=x?, orkyma AB-= 3%‘/—5-
Ho AB = AD. MoxHO nokasarb, YTO TpPeyroabHUK AMD Ttakxe

x2V3
3

HMe€eT BBICOTY, PABHYIO X. Torpma ero miomajnb paBHa

33.6. 1) 2+% cm? mm 2 - 2‘/_ cm?. 2) 60 cm?.

33.7. IlpoBeneM npsamyio BK napajjeibHo upamou CD
(puc. 278). Mo:KHO IOKa3aTh,
uro AK =10 cm, BK =6 cwm. B %
Torga mo Tteopeme, obpaTHOiIl
TeopeMe IIudaropa, ycraHo-
BHM, 4YTO TpeyroabHuUK ABK
npamoyroabHuiii. Ilycte BE —

ofmiasi BbICOTA TPEYrOJbHU- [l
Ka ABK wu Ttpaneuuun ABCD. A E K D
Hcnonbaya pasiuyHble 3alIMCH Puc. 278
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dopmynsl naomagu TpeyrodbHuKa ABK, mnonyuaem BE - AK =
= AB - BK, orkyaa BE =4,8 cm. Ilnomagp Tpamenuu paBHA
60 cm2.

33.8. Ykasaumue. IIposegem npsimyio CK, napanienbHyO Ips-
moit BD (puc. 279). MoskHo gokasaTh, 4yTo CK = 12 ¢cm, AK =15 cm.
Torma ycranoBum no Teopeme, obpatHoil Teopeme IIudaropa, urto
TpeyrolbHUK ACK npsmoyroabpHbifi. [lajnee 3agada peniaeTcss aHaJIO-
ruyHO 3azave 33.7. Ilnomaas Tpanemuy paBHa 54 M2,

34.5. 2) Tak kak AB=BC, to AB: BK=7:5. BE — 6uc-
cektpuca yriaa ABC, cnemoBarenbHO, Jgy4d BE coaep:xuTt oTpe-
30Kk BD — 6uccektpucy Tpeyroabuuka ABK. 3nauur, AB : BK =
=AD :DK="T7:5.

34.7. 2) IIo Teopeme 0 OHCCEKTpHce TPEYroJbHUKA

BA; _ BC-BA,

AB AC
YuureiBas, yro BC = AB u BA, = AB, = é— AC, monyuyaem

AB;, AB-05AC

= ’ AC _ AB g
AB AC u 0 5 AB AC 5
ITycTs jg x. Torga 0,5x = 2 — 0,5, oTkyna x% + x — 2 = 0. Tak
x .

kak x>0, o x = 1. 3Ha‘mfr,z——1nAC AB = BC.

34.8. Ilo ycnosuio £1 = Z2 = /3 (puc. 280). 3uauur, CM — Ouc-
ceKTpuca TpeyroabHuka ACD, mosatomy AM : MD = AC : CD. Tpe-
yroabHUKH MCD u BCD paBHHI (II0 KaTeTy ¥ OCTPOMY YyTJy), 3HAYUT,
BD = DM. Kpome Toro, AM = MB, tak kak CM — menuasna. Toraga
AM : MD =AM : (0,5MB) =2 : 1. CienoBaTejibHO, B IPAMOYT0JIb-
HOM Tpeyroabauke ADC AC = 2CD, t.e. ZCAD = 30°, LACD = 60°,
/1 = 30°, 3uauut, LACB = 90°.

35.3. 2) 32 cm, 64 :49. 35.4. 2) 19,2 m; 25: 9.

35.5. 1) B Tpeyronbuukax ABD u ABC (cMm. puc. 153) yron A

obuuit, 1 = Z2 no ycJIOBHIO, 3HAYHUT, 3TH TPEYrOJbHUKH IOJOOHEI.

CrnepgoBaTesibHO, AD _ AB , OTKyla, YYUTBIBasg YCJOBHE 3aady, IO-

AB ™~ AC
aydyaem AB =6 cm. OTHoulenwe Mmaouiaze TpeyronlbHUKOB ABD

2
u ABC paBHO (M) =4
AB

B C C
m m
A D K B D M A

Puc. 279 Puc. 280
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2) PaccmotpuMm Ttpeyroabuukun AOD m BOC. B Hux LAOD =
= /BOC, —‘g—g = %—g 3HauyuT, 3TH TPeyrodbHUKH noaobHbl. CiexoBa-

TeabHo, ZBDA = ZCBD, a noromy BC || AD. Takum o6pa3oM, TOUKH
B u C pasHoymanennl oT npsamoir AD, T.e. TpeyronbHuku ACD
u ABD uMeloT OOMHAKOBbIEe BLICOTHI; TaK KaK ocHOBaHHe AD y aTux
TPEeYroJIbHUKOB 00Illee, TO HUX ILJIOILAAM PaBHEI.

BC _ AC
35.6. 1) LACB=/CMH, e - MH (cMm. puc. 154). 3uaywur,

rpeyronbHuKn ABC u MCH mnopgoGusi. Caenosarensno, LABC =
= /ZMCH. 3uaunt, AB || CH. OTHouleHHe ILJollafell TpeyroJbHU-

koB ABC n MCH paBHO BC? _ 4
Mc?

2) BC || AD, rtak kKak ABCD — tpaneuus, £BOC = /ZAOD,
/BCA = ZDAC. 3Hatm'r, rpeyroasauku BOC u AOD nonobGHBI IO

_0C _2
BYM yrJjaM, OIpudYeM —= . B Tpeyroapaukax ABC u ACD
ABYM Yy b AD 04 3 TpeyroJ

BBICOTHI, IPOBeeHHBIe K cTopoHaM BC u AD, paBHbI. 3HAUYUT, OTHO-

LIeHWe UX IUIolageidl paBHO %, T. €. PaBHO %

AB _ BC _ AC _4

36.5. 1) MoXHO 3aMeTUTh, 4YTO AC, ~ AB, CBC 3’ cJyeno-
BAaTeJBbHO, JaHHBIe TPEYTOJbHUKH IONOOHBI, npuieMm LC, =LA =
=180° - £C — 4B.

2) IIycts ABCD — pauHada Tpamenusi, O — TOYKa IepecedyeHUs
ee auaronaJjgei. OnycTum nepnedAukyaApbl OM u OK Ha OoCHOBaHHA
AD u BC tpaneuuu coorBerctBeHHo. Tak xak AD || BC, Tto Touku K,
O u M jnesxaT Ha ofHOM nmpsaMoit. 3Hauut, KM — BEICOTA Tpanelu,
paBHasa 10 cm. Mo)XHO mokasaTh, 4TO TpeyroabHuku AOD u BOC
MoKOGHBI, IPUYEM OTHOLIEHHE BBICOT 3TUX TPeyroJbHUKOB OM u OK
DPaBHO OTHOLUEHUIO CXOACTBEHHBIX cCTOPOH AD n BC. CrexoBaTteinbHO,
OM :0K=3:2,OM=6cMm, OK =4 cm.

36.6. 1) Ilyctes a, b, ¢ COOTBETCTBEHHO KATeThl M THIOTEHY3a
OJHOTO TPeyTroJbHWKA, a @, b;, ¢; — KaTeTkl U THIOOTEHY3a APYro-

ro. JIonycTHM, 4TO Zza— = = k. Toraa b2 = ¢® - a? = (ke,)? — (ka,)? =
1 €1

=k2(c? —a?) = k%b?. Orcroza é’— = k. Cief0BaTeIbHO, CTOPOHSEI JaH-
1
HBIX TPEYTOJbHUKOB NPONOPIMOHANBHLI, & MIOTOMY 9THU TPEeyroJIbHU-
KU IOJOOHBI.

2) Ilycte O — To4yka nepeceueHuss npsmoit MH u orpeaka BK.
MoskHO AOKasaTh, uTO TpeyrodbHUKH MBH u ABC nomoGHBI, MpH-
yem £ZBMO = ZBAC. Torga, yuuTeiBasg, 4to yroa ABK sBuasercsa
obmum mia TpeyroabHuUKoB MBO u ABK, nonydaem, 4TO 9TH Tpe-
YIOJABHHUKHU TaKske momoburbl. 3Hauut, AB: MB=BK : OB =4: 3,
BO:0K=3:1.

36.7*%. 1) MoxHO OOKasaTh, UTO TpeyroadbHuku APM u CKT
noxo6Hpl, npuueM LAPM =/ZCKT u MP # KT. TIpomoi:KuM OT-
pe3ok MP pno nepeceuenus ¢ npamoit BC B Touke E. Torga B cuay
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napaJjjeabHOCTH NpPAMEIX BC u B T
AD ZAPM = /PEK. 3uauwur,

ZPEK = ZCKT. Otcopa cie- B Ty
ayer, uro KT || MP, T. e. ue- M
ThIpexyronbHUK MKTP — tpa- M,
nemus,

2) Ilycte ABCu AB,C, — A C A, C,

ABa  JAaHHKIX  paBHOOeIpeH-
HBIX TPEYroJbHHKA, B KOTO-
peix AB=BC, A,B,=BC,
(puc. 281). IIycte AM u A;M, — MeAHaHBI 3TUX TPEYTOJbHUKOB.
MoKHO AOKa3aTk, 4YTO TpeyroabHUKM ABM u A;B,M, noaobHm
4, caeposarenpvHo, LBAM = ZB;A,M,. Ha npoao/rkeHuAx MegHaH
oTnoKUM MT = AM u M,T, = A/M,. MoXHO [OKa3aTh, 4YTO IIO-
no6unl u TtpeyroapHuku ABT, A ,B,T,. 3nauur, AB _ BT
A4B; BTy
BT = AC n BT, = A,C,. YunTeiBag DaBEHCTBO GOKOBHIX CTODOH

AB _ BC _ AC .
AB, ~ BC; A G

Puc. 281

, HO

paBHOGEJPEHHOI'O TPEYTOJbHUKA, MOJYYUM

TpeyroabHuKku ABC u A, B,C, nojo6HBI.

36.8. 1) Tpeyroavuuku BME u TDH mtomgo6HBI 10 TPEM CTOPO-
HamMm, 3Hauut, LBME = ZDTH, /BEM = /DHT. Ho yrami BME
u DTH cooTBeTcTBeHHEIE NP NPAMEX AB u CD u cekymeii MH,
a yrael BEM w DHT coorBeTcTBeHHBIe mpH mnpaMeix BC m AD
u cexkymeit MH. CneposarenbHo, AB||CD u BC || AD. 3Hauwur,
ABCD — napanjelorpaMm.

2) Ilycte B Tpeyroasumke ABC AA;, u CC, — BoicoThl. Torga
TpeyronbHuku ABA; u CBC, noao6HBI IO ABYM yIJaM, IPHYEM
AB _ ilﬁ, cjefoBaTeJbHO, TpeyroabEuKu A,BC, u ABC nopo6Hmb
CB (B
[I0 ABYM CTOpPOHaAM M o6miemy yray ABC MeXOIy HUMH.

37.1. 1) 36 cm. 2) 2 cm. 37.2. 1) 17 cm. 2) 8 cm.

37.3. 1) 9+3V3 cm. 2) 16 cm, V113 cm, V113 cm.

37.4. 1) 42 + 4cm. 2) 48 cM, 3113 cM, 34113 cm.

37.5. 1) A,B,=0,54,B,, Tak Kak A,B, — cpeiHAA JUHUA Tpe-
yroaeanka OA,B,, a A,B, = 0,5AB, Ttak kak A,;B, — cpeguasa nu-
HuA TpeyrojrHuka ABC. 3nauurt, A,B, : AB=1: 4. Aranoruuyso
JokaseiBaeTcd, uyro B,C, : BC = A,C, : AC =1 : 4. CiexoBaresbHO,
TpeyroabHuku A,B,C, u ABC nogo6HBbI.

2) Ilycts B TpeyronsHuke ABC AB=15cm, BC =15 cwm,
AC = 24 cm. Megnanelt AA,, BB,, CC, nepecekaiorca B Touke O.
Torna BB, =9c¢cM, BO=3cm, Tak kak BO :0B;=2:1.
B,0 — paccrosnue ot Touku O go npamoit AC. Ilnomazns Tpeyroanb-

nuxka BB;C pasHa 54 cm2. Ilnomazgs TpeyronpHuka OBC pasHa

%- 54 = 36 cM? (Tak kKak B TpeyroabHukax OBC n BB,C BrICOTHI,

npoBeJeHHble U3 BepwiuHbl C, paBHBI, 4 OCHOBAHUA OTHOCATCH
kak 3 : 2). Bricora OM tpeyroabHunka BOC saBiasieTcd paccTofiHHeM
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ot Touku O no mpsamoit BC. 3Ty BLICOTY MOXKHO HaWTH, 3Had IJIO-
manbs TpeyrojbHuka BOC u ocuoBanue BC. OM = 4,8 cMm.
37.6. 1) Ykazauue. Pelnedre aHajJoruuHo sagade 36.5 (1).
2) Ilycre B TpeyronsHuke ABC AB = BC, meguann AA,, BB,,
CC, mepecekaroTca B Touke O. Tornga BB, = 15 cM u miromanu Tpe-
yronsHukoB BOC u B,0C otHocaTca Kak 2 @ 1 (cMm. 3agauy 37.5 (2)).
IIycte OM — paccroaHue oT Touku O po npamoit BC. CoryacHo ycJo-

OM-BC _ 2B,0-B,
2

C
BHIO 3aJaui oHO paBHO 8 cMm. Torga ! YoM, yYUTHI-

Basi JaHHbIE 3ajauyu, Imojyyaem B C=éBC. C gpyroii CTOpOHHI,

us tpeyroasuuka BB,C BB + B,C% = BC2 uiu 225 + 55 16 BC? = BC?,

orkyaa BC = 25 cm, AC = 40 cm.

137 13° 13"
384. 1) 12, 82 12, 28,

38.5. 1) HYCTL OLHUH M3 OTPe3KOB, HA& KOTODbIe 'MIOTEHY3a Ae-
JUTCA BLHICOTOM, paBeH X, Torjga BTopoil paBeH 5 — x. Hmeem
22 = x (5 — x). PemuB 3T0 ypaBHeHHe, HMOJYYHUM, UTO x, =1, x,=4.
Karern paBuu V5 u 25.

2) IToctpoum ocTphI#i yroJ ¢ BepinuHoi M. Ha oxHoIl cTOpoHe yr-
Jia OTJIOXKHMM IIOCJIefloBaTelbHO oTpesku MH = A,B, u HK = AB, nHa
apyroit cropore MP = A B,. Yepea Touky K nposesemM npamyio, mna-
pannenbHyio npamoi HP. O603HaUHM TOUKY IlepeceueHUusl MOCTPOeH-
HOI mpamoil u npamoii MP 6ykBoit T. Torna MoXXHO NOKas3aTk, 4YTO
MH : KH = MP : PT. 910 o3uHauaeT, 4To PT — MCKOMLIHi OTpe30K.

38.6. 1) 1 cm, V3 cm, 2V3 cm.

38.7. 1) Tak kak DM — 6uccexkrpuca yria CDA, to AM = MK.
Torga MK = BM, 3uauut, ayu CM — 6uccekrpuca yria BCD. Cie-
JoBaTeNbHO, cymma yrioB MCD u MDC pasaa 90°. Toraa TpeyroJb-
HUK CDM saBiIsAeTcA NpAMOYroJbHBIM, a MK — BBICOTA 3TOrO Tpe€-
YroJbHHKA, NMPOBeJAECHHAA K THIIOTeHy3e. 3HAUMT, MK?=CK - KD,
MK =6 cm.

2) IlocTpoMM OpPSAMOYrOJBHBLIH TPEYroOJBHUK C THUINOTEHY30H
a + b u karetom |a — b|. Toraa mo Teopeme ITucdaropa Haiizem, uTo

BTOPOIl KaTeT paBeH 2 Jab. [asiee mesuM BTOpPOIl KaTeT Ha TPHU YaCTH.

38.8. 1) IIycte B Tpaneuuu ABCD BC | AD, ZBAD =90°,
BD | AC, AB =2, AD = 3. TlpoBenem uepe3 Touky B npamymwo, na-
paniensHyo npsamoilt AC. Ilycte P ecTh TOYKa IlepecedyeHHA 3TOMH
npsaMoit ¢ npamoit AD. Torma MOMHO AOKasaTh, uTo ZPBD = 90°,

PA = BC. 3uauur, AB?=PA - AD=BC - AD. BC =2

2) YkasaHnue. 0,4va =§\/ab. Hanee cm. peleHHe 3amaudu

38.7 (2).
39.3. Cravasa mocTpoMM KakOH-HMOyap TpeyroapHuk A,B,C,,
nogo6HEI1 HCKOMOMY, B KOTOPOM yTJel A; u B, paBHAIOTCA COOTBET-
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CTBEHHO JABYM JAaHHBIM yriam. llajnee moctpoum Beicoty C,D; Tpe-
yroapHuka A,B,C; um Ha ayde C;D; oT Hayana OTJIOXHM OTpe
3ok C,D,, paBHBI# aanHOi BhIcOoTe. Uepes Touky D mpoBejeM nps-
myio AB, mapasiensHylo npamoit A,;B,. Ona mepeceyeT CTODOHBI
yria C, B HeKOTOPHIX Toukax A u B. Torpa Tpeyrossuuk ABC; uc-
Kombiii. B camom gene, AB || A,B,, sgauur, LA =LA, LB=/B,,
C,D 1 AB. CunenosaTtenbHo, TpeyrolbHNK ABC ynoBjieTBOpAET yCIIO-
BUIO 3ajlauM.

39.4. YkaszaHue. 3aaua pelaeTcss aHAJOTHYHO 3azaude 39.3.

39.5. BosnmeM mpou3BOJBLHBEIM oTpe3ok PH. Ha croponax
yria A, paBHOro JaHHOMY Yriy, OTJoXuMm orpesxku AB, = PH,
AC, = 2PH. Coennaum Touku B, u C, orpeaxom. [lasee B Tpeyromise-
uuke AB,C, npoBenem meauany AM, u Ha nydye AM, or ero Hayasa
OTJIOKUM OTPe30K AM, paBHBIN MOJIOBUHE JAHHOU B YCJIOBHHU AUATO-
Hanu. Yepes Touky M mposegem mpamyio BC || B,C,. Ilpamaa B,C,
nepecekaet nyun AB; u AC, B Toukax B u C cooTBeTcTBeHHO. [lanee
oT Touku M Ha nyue AM, oTn0KuUM oTpe3ok M D, paBuuiit AM. Co-
eInHUM TOYKy D ¢ Toukamu B um C orpeskaMu. HeTHIPEXYTOJbHUK
ABCD 6ymer UCKOMBIM napajjejgorpaMmom. JJokaskeM 3ToO.

Tak kax BC || B,C,, To MOXXHO AOKAa3aTh, YTO Iaphbl TPeyroJb-
uuxkos ABC u AB,C,, ABM un ABM,, ACM u AC,M, noxoGHEI.
Torna umeem AB: AB,=AC:AC,, BM:BM,=AM: AM, =
=CM : C;M,, orxkyna caenyer, 4o BM : CM =BM, :C/M,=1:1
u AB: AC=AB,: AC;=1:2. 3naunr, ABCD — mnapanneuo-
rpaMM, B KOTOPOM yroid A ¥ auaroHaib AD paBHBI JaHHBIM IO IO-
CTPOEHHUIO, 4 TAKIKE CTOPOHBI OTHOCATCA Kak 1 : 2 mo JoKasaHHOMY.

39.6. Ykasaumue. 3ajjaua perraercsa aHAJOTHYHO 3agade 39.5.

39.7. Cravana nocTpoMM TpeyroapHUK M,H,P,, B KOTOpOoM
M H,=H,P,, /M ,H,P, =90° (puc. 282). 3arem mnposeieM Jy4
AH,, xoropuiii nepeceder cropony BC B Touke H u orpesku MH
u HP, napannenpHble orpeskam M ,H, um H,P, COOTBETCTBEHHO.
Tpeyroasuuk MHP 6yaer uckombiM. B camMoM peie, Taxk Kak
MH || M\H,, HP || H,P,, ToO MOXHO N0Ka3aTh, YTO Maphbl TPEYTOJb-
HUKOB AMH u AM H,, AHP u AH P, noxo6unl. CiexoBaTens
B0, MH : M\H,=AH : AH,=PH : P H u LAHM,=/AHM,
ZAH,P, = LAHP. Torpa umeem MH : PH=M,H, : H P, =1:1,
a rakxxe LMHP =/ZAH M, + ZAH P, =90°.

39.8. Ykxaszanue. 3amaua pemaercad aHAJOTHYHO 3azaue 39.7.

B B ¢ B E c
ALARRRNNNNNNN
B 1 Cl
Al D 1
AAAAARARRRRRRY
A D A P D
Puc. 282 Puc. 283 Puc. 284
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40.1. 6 M. 40.2. 168 m. 40.3. 22,5 m. 40.4. 71,7 m.

41.1. 2) 4 cm u 20 cm. 41.2. 2) 70 M, 420 M.

41.3. 2) 32 M, 20 m. 41.4. 2) 20 M, 36 M.

41.5. 1) PamMka umeer Buja, u3obpaskeHHbIH Ha pncymée 283.

; AB B,C AB B
Toraa A,B; = 26 cm, B,C, = 36 cm™; ;Bl ;}CI };Cl ;‘BI
03HAYaeT, 4YTO CXOACTBEHHBLIE CTOPOHBI IPAMOYyroabHUKoB ABCD
u A,;B,C,D, ve mponopuuoOHAJbHBI, 3HAUUT, 3TH IIPAMOYTOJHLHHUKH
He SBJASIOTCA MOLOOHBLIMM.

2) Tak kak Tpanenus ABCD paBHoOeApeHHasi, TO MOXKHO JOKa-
3aTh, utro LBCA = ZCBD. Kpome toro, AB = BC, nostomy £LBCA =
= ZBAC. CnegoBatenbHo, TpeyrodbHuku ABC n BOC nopo6HBE 1o
ABYM yriyiaM, npuyeMm cTopoHsl AC m BC B 3THX TpeyroJibHHKax
CXOJCTBEHHbIC, 3HAYHUT, OTHOIIEHWE IMEePHMETPOB TPEYroJbHUKOB
ABC u BOC pasro oraomenuio AC : BC, T. e. pasHO 5 : 4.

41.6. 1) Ha pucynke 284 mnpamoyroabHuku ABCD u BAPE
COOTBETCTBYIOT L€JIONl M IIOJIOBUHE IJIUTHI. Tak Kak NpAMOYroJb-

. 910

HUKH ABCD u BAPE nomoOHBEI, TO %= :2; , YYHUTBIBafg, 4TO

AP =0,5AD, nonyuaem AD : AB = V21
2) Ilyers B Tpamemuu ABCD AD wu BC — ocHOBauus,
AD=9cm, BC=4cm, AC =6 cm. Torma MOKHO 3aMeTHTh, UTO

gg ‘:3 , Kpome Toro, ZBCA = ZCAD. 3uauur, TpeyroabEuKun ADC

u ABC nogo6HEI 10 IBYM CTOPOHAM M yIJIy MEXXAY HUMH, npudyeM AD
M AC — uX cXOJCTBeHHEIe CTOPOHHI. CileoBaTEILHO, OTHOIIIEHHE IIe-
PHUMETDPOB 3THUX TpPeyroJbHUKOB paBHO AD : AC, T.e. paBHO 3 : 2.
42,5, 56 33 56, 12 5 12. 4 3 4
65 65° 33° 13’ 13 5 553
426. 3, 4, g; 15 8 15, 84 13 84
5’ 5° 1717 8’ 85’ 85° 13
43.1. 1) 4, 24 cMm, 1,96 cm, 24°48’. 2) T0°, 70°, 40°.
43.2. 1) 9,3 cM, 8,2 cm, 48°39’. 2) 20°2’, 20°2’, 139°56'.
43.3. 1) 34,8 cm, 12,2 cMm, 69°30°. 2) 9,0 cm?, 18,8 cmM.
43.4. 1) 17,8 cM, 8 cM, 26°36’. 2) 124 cm?, 45,6 cm.
43.5. 1) 4,2 cm, 50°1’, 39°59'. 2) 48°35', 90°54’, 5,2 cm.
43.6. 1) 3,2 cm, 50°40’. 2) 20,7 cm, 21°13’, 17°34’.

44.5. 1) 1 (cos © tg o — sin _)

co

2) MosxHO aokasarTb, 4yTro £LABC Tynoi, sHa4YUT, To4ka D JexuTr
Ha IpoAoJi’KeHUMN oTpe3ka AB 3a touky B. 3 npaMoyrojnHOro Tpe-

yroabHuka ACD naxogum AC = 40 oy, ITycts BE — BnICOTa Tpe-

yroabauka ABC. Torga AE = 22 ¢cMm. I3 IpsAMOYroJIbHOrO TPEyToJib-

J§
Huka ABE Haiinem BE = % CcM.

44.6. 1) m (sin o — cos a tg (o — B)). 2) 30 cm.
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44.7. Mo>XHO AOKAa3aTh, UYTO TPEyrOJbHH-
ku ACE u BFC nopo6GHbl, npuueM AE _ AC

BF BC’
FC_1 AC _ 1
TOTHA — = — + — = —, , -
)| BC -2 BO "1 CrnemoBaTesbHO, MCKO
MBI KOCHHYC paBeH %
4
44.8. =,
5
45.5. 1) Ykasanue. Paccmorpure pas- Puc. 285

HoOenpeHHBIN TpeyronbHUK AOB U JoKa)XH-
Te, 4TO TpeyroibHUK AMB paBHocTOopoHHU. Ero mepumerp pasen
24 V3 cm.

45.6. 1) 12+6+/3 cm.

46.5. 1) LACB = 28°. anee cyMMa YyIJIOB YeThIPeXYrOJbHU-
ka PBKO pasHa 360°, smauur, ZPOK = 123°. CiuezoBaTelbHO,
vPK = 123°. Ananoruuso onpegensem, uto KT = 152°, o PT = 85°.
ITo Teopeme o Brmucanuom yrie Haxoaum ZPKT = 42°30'.

2) ITo TeopemMe © TPOM3BEJEHHMH XOPA OKPYXHOCTH HMeeM
CK - KD = AK - KP (puc. 285). [IycTs pauyc OKPYKHOCTH paBeH X.
Torpa KC=x-11, KD=x+ 11. 3nauur, (x +11) (x - 11) = 168
u x> 0. ITonyuaem x = 17 cMm.

46.6. 1) CymmMma yriuos uerhipexyroiapbauxka MAOC pasaa 360°,
torga LAOC = 98°, LZABC = 49° KaK BOHUCAHHEINA. AHAJOIMYHO Ha-
xonquMm ZACB = 69°. Torna ZCAB =62°. 2) 5 amM.

47.3. 1) 38°. 2) 2: 3.

47.4. 1) 16V3 cm2. 2) 10 cM, 273 cm, 4413 cm.

47.5. 1) ZBCC, = 30°, ZABC = 60°. Bricora A A, TpeyroJbHHKA
ABC npoxogut uepe3 Touky O. Torga n3 npAMOyYTroJibHOTO TPEYroJib-
Huka BAA, ZBAA, =30°.

2) BO=24cMm, OC =10 cM 1o TeopeMe O TOUKe INepeceuyeHus
MeAMaH TpeyrojibHuKa. Torga M3 NpAMOYroJbHOTO TpPeyroJibHUKAa
BOC naxoaum BC = 26 cm. Meanana AA, tpeyronbHuxka ABC mpo-
xonuT depes TouKy O. OA, = 13 cM, Tak KaK MeJUaHa NPSAMOYTOJb-
HOro TpeyroabHuka BOC, npoBefeHHAA U3 BEePIIMHBI IPAMOro yria,
paBHa MOJOBUHe runorenysbl. AO = 204, = 26 cMm.

47.6. 1) Touka mnepeceyeHUA CePeIUHHBIX IEPIEHIUKYJIADPOB
K CTOPOHAM TPEeYroJbHHUKA paBHOYJAAJeHa OT ero BepIIWH., 3HAYHUT,

OA = OB = OC. Haxonum OA = 103

cM (CTOpPOHY paBHOGEApPEHHOTO

TpeyronbHuKa AOB ¢ JaHHLIM OCHOBAaHHEM M YIJIOM IIDH BEPIIHHE).
10V3
Tormga OC = —— cm

2) Touxa O, paBHOyjaJleHHas OT CTOpPOH TpeyrojbHukKa ABC,
ABJIAETCA TOYKOH mepeceuenmsa Guccexkrtpuc AA,;, BB,, CC,. Toraa,
npUMeHAA K TpeyrojbHuky ABC Teopemy 0 cyMMe yIJIOB Tpe-
yroJbHUKa, nojydaem 2ZABO + 2/0AB + 2/0CB = 180°. Tak kak
ZLABO =39°, to LOAB + Z0OCB = 51°. YuutbiBasg, uro LOAB=
= /ZL0OAC, a ZOCB = ZOCA, Haxoaum, uro LAOC = 129°,
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47.7%, Mycts A u B — Touku nepe- A
CeueHNA OKPYKHOCTH ¢ IpAMo# a, a B,
u A, — ofmue TOYKH NpAMBEIX AM u
BM ¢ OKpPY>XHOCTBIO COOTBETCTBEHHO. H
Torga LAAB=/ZAB,B =90° tak kak K (o}
AB — nuaMeTp OKpPYXHOCTH. 3HAYHT,
orpesku AA, u BB, — BBICOTHl Tpe- c M B
yroabHuka ABM. Ilycre O — ToOuKa
nepeceyeHus OSTHX BbIcOT. Torga npsa- Puc. 286
Masgs MO coAep>XHUT TpPeThbi0 BBLICOTY
Tpeyroabuuka AMB. 3unauutr, MO | AB u npsamas MO uckomas.
48.5. 1) B tpeyroasuuke ABC £B = 30°, £C =90° (puc. 286).
Torpa £ZBAC = 60°, O — ueHTp BIHCAHHOH OKpy)KHOcTH, M, P,
K — TOYKH KacaHMsA OKPYXHOCTH CTOPOH TpeyrogbHuka ABC. To-
ropa OA — Ouccexktpuca yraa BAC. 3uauutr, ZOAC = 30°. B npamo-
yroasHoM TpeyroabHuKe OKA OK =4 cm, KA = 43 cm, KC =4 cMm,

AC =4 + 43 cm.

2) IlycTts B npamoyroabHoil Tpaneuuun ABCD ¢ ocaoBanuamu BC
u AD LA =90°, O — ueHTp BOMCaHHOU OKpy»xKHOcTH, CO = 6 cm,
DO =8 cm. CO u BO — 6uccekrpuchbl yriamos ADC u ACD. Torga
£Z0CD + £0DC = 0,5£ADC + 0,5£BCD = 0,5 (LADC + £BCD) =
=0,5- 180° = 90°. 3wauur, ZCOD = 90°. I3 npsaAMOYroJIbHOTO Tpe-
yroapHuxka OCD mnaiizem CD = 10 cm. Breicora OM TpeyrojbHH-
ka OCD sBnsieTcsi OAHOBPEMEHHO U PAJAHUYCOM BIHCAHHOH OKPY>KHO-
ctu. Ucnons3ysi pasjiuuHble 3anmucH (GOpMyJIbl IJIOLIAAH TPEYToJb-
uuka OCD, nonydyaem OM - CD =0OC - OD, orkyna OM = 4,8 cm.
AB = 9,6 cM, Tak Kak AB pasna quameTpy oKpysxkHocTH. ITo cBoiict-
BY OIMCcaHHOTO 4eThipexyroapbHnka AD + BC = AB + CD =19,6 cm.

Ilnomane Tpanemun paBHA -Az—B -(AD + BC) =94,08 cm2,

48.6. 1) 10 (V3 +1) cm. 2) 216 cm>.

49.5. 1) Ilyers B Tpeyroaruuke ABC AB = BC, O — ueHTp
OoNmMCaHHOH OKpyKHoCcTH, BM — Bbicora. Torma MC =6 cwm,
BM =8 cm, OB=0C, OM =8 - OC, ecau Touka O NeXHUT BHYTPH
Tpeyroabauka ABC, u OM = OC - 8, ecau Touka O He JIEKUT BHYT-
pu AABC. U3 AMOC mnonyuaem (OC — 8)% + 6% =0C?, orkyza
OC = 6,25 cm.

2) Ilycte B Tpanenuun ABCD AB = CD, O — Tou4Ka IlepecedyeHus
auaronaJsei, /BOA = 48°, AD — puaMeTp OIIMCAHHOH OKDY>KHOCTH.
Torpa £LABD = 90°. Ilo BHemiHeMy yriy IpH BepIUKHE paBHOOeapeH-
HOoro rpeyroanbHmka AQOD Haxogum ZBDA = 24°. 3uauwur,
£4DBC = 24°, LABC =114°, /BAD = 66°.

49.6. 1) 12,5 cm.

2) Ilycts B Tpaneuuu ABCD AB=BC=CD=5cm, /4BAD =
=ZCAD = 60°. Haitgem, uto AD = 10 cm. O603HauUM cepeauHy
orpeaka AD Oyksoii O. B rpeyronmsHuke AOB AB = AO =5 cwm,
£ZBAO = 60°, sHauut, 1 £LBOA =~ZLABO=60° u BO=AB=5 cM.
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Ananoruyno CO =5 cm. 3Haumr, Touka O paBHOyJaJieHA OT Bcex
BEpPIIMH Tpamenuu, T. €. SABJSETCA LEHTPOM OKPYIXHOCTH, OIIHMCAH-

HOif okoJI0 Hee. Paguyc 3TOH OKPYKHOCTU paBeH 5 cM.
50.3. 2) Ha.

50.5. 2) ﬁ{’:éﬁ, TaK Kak EK:%AC u EK || AC o reo-
peMe O cpeAHeil JUHUM TpeyroilbHWKa, aHajoruyuo HM =%A_C>

—> ——
3uauur, EK = HM.

50.6. 2) Touxku A, B, C, D ABIAIOTCSA BepIINHAMH HEKOTOPOTO
yeTeIpexyroabHUKa ABDC, Tak Kak HHUKaKWe TPH M3 4YeThIpeX TO-
yek A, B, C, D He Jjexar Ha oAHOH mnpaMoii. YeThIpeXyroJbHHUK
ABDC saBnsieTcs mnapajjejiorpaMMOM, I[IOTOMY YTO H3 YCJOBUSA

— —>
AB = CD cnegyert, 4uto orpesaku AB m CD jexxaTt Ha napajjejlbHBIX
NPpAMBIX U paBHbl. 3HAYUUT, AUATOHAJIH YeThpexyrojibHuka ABDC —
orpe3aku AD u BC mepeceKalTCs M B TOUKe IIepeC€UYeHUs NeIATCS
TOIoJaM.

>

-
51.5. 2) Ilapannenorpamm, MOCTPOEHHEIN Ha BeKTopax b u c,
6yaer poMOOM C TymEIM yIJioM, paBHEIM 120°. B Takom pom6Ge MeHb-
> > > -> ->
mas AUATOHAJb PABHA ero cTOpoHe. 3Hauur, |b +c¢|=|b|=|c|=]|a].
> >
Bektop b +c¢ Oyaer HampaBJeH IO MeHBIIEH AauaroHaau pomoba,

-

T. e. 6yeT IIPOTHRBOIOJOMXKEH BEKTOPY a. Buauur, @ +b +¢ =0.
51.6. 2) YkaszaHme. 3agaua pemaeTcsa aHaJOTHYHO 3agaue 51.5
(2). CnexgyeT ClI0KUTH IO IPABUJY IIapajlieorpaMMa BEKTODI aub.
52.1. 2) a) CB= AB - AC; 6) MA = BA - BM.
52.2. 2) a) BA =CA - CB; 6) BE = AE - AB.
52.3. 2) AB=-¢, BC=¢—a, DA=a - ¢.
524. 2) BC=c¢+a, DC=a, DA =-a - c.
52 5. 2) Tak KaK ABCD — napaJliesorpamMm, To AB = DC. BHa-
YUT, OB OA OC OD Orcroga no.nyqaeM OA OB OC + OD
52.6. 2) U3 yciaoBudA cieayer, UTO OB - OA = OC - OD. 3na-

4urT, AB DC T. e. oTpe3kn AB u CD umeloT paBHEIe AJIMHEI U Je-
JKAT Ha NapajulelbHBIX OpAMbIX. CliefoBaTelbHO, UYETHIPEXYIOJb-
HUK ABCD sBiseTca mapajjieJIorpaMMOM.

53.1. 2) a) CA; 6) 6. 53.2. 2) a) CM; 6) 5.

53.3. 2) 6,5 cm. 53.4. 2) 16 cm.

53.5. 2) IIposemem BricoTy CM B Tpanemuu ABCD, Tak Kak
yron ABC pasen 45°, to yrabsi CAD u CDA Ttakie paBHH 45°, T. e.
CA=CD u AM =MD. I_[anee MOXKHO ,uoxaaa'rb, yro BA=CM

u BA || CM. Buauur, CB - CA + CD = AB + CD = MC + CD = MD,
|MD|=0,5AD=a;/_.
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a3

naue 53.5 (2).
54.1. 2) OA =-0,5AB - 0,5AD, AK =0,5AB + AD.
54.2. 2) DP = 0,5DA + 0,5DC, DM = 0,5DA + DC.
54.3. 2) AK =p+0,2k, KD=-p +0,8k.

544. 2) CE=p+=-k, ET=>Fk—-=p.
) P+ . 5P

. YkasaHue. 3ajaua pemiaercsi aHaJOTHUYHO 3a-

54.5. 2) 1\7}7=1\TZ+A_H’=-§(E+5)+é5=-§5-%5.
54.6. 2) ﬁ=ﬁ+ﬁ=§(a+5)_§;=%g+§g,

55.3. 1) a) 2; 6) —_;-; B) —1.

2) AC=BC - BA = 3BH - 3BM = 3 (BH - BM)=3MH. Tax
Kak touku M u H He mpuHagyexaT npamoit AC, to AC || MH; kpo-
me Toro, AC = 3MH.

55.4. 1) a) 2; 6) 1; B) —1. 2) YKa3aHue. 3ajadya pemaercsa
aHaJIOrM4YHO 3ajade 55.3 (2).

55.5. 1) BekTop o 5 OyZeT KOJIIMHEAPEH BEKTOPY 5 npu Jobom

AeiicTBUTEIbHOM 3HaYeHNH . TaK KaK BEKTOPHI amu _5 HEKOJIJIMHeap-
HbI, TO @ # a.p. IlosydyeHHOE MPOTHBOpEUYHE JOKA3HIBAET, UTO HCKO-
MOr'0 YHKCJIa O. He CYIIEeCTBYET.

2) AE=ME - MA=0OM + MB=0B. C gpyroii CTOpOHHI,
DT = ﬁ’ _HD=OH + HB = (Té 3Hauur, A_é = DT. Orclona cie-
ayetr, uto AE || DT v AE = DT. 3HauuT, 4YeThipexyroidbEUK AETD
ABJIsIeTCA IMapajjejlorpaMMOM.

55.6. 1) a=0, B=0.

55.7. 1) Ilyctb M — cepeaguna otpeska KE. Torma AM =
= l AK +l AE. Vuurnsas, uto AK = AB + l AD, a AE = 3 AD,

noJiyuaeM AM = 1 AB+ AD. C APYToii CTOPOHBI, A0 =1 AC =

NIH

= % £+% AD. BHanInT, AM = AO, a noromy Touku M u O coB-

nmagaior.

2) Ilycte mBe meguanbl AA, u BB, tpeyronbuka ABC mnepe-
cexaorca B Touke O, mnpuuem AO =x0A,, BO =yOB,, rge x
U Yy — HEKOTOphle JAeHCTBUTEJbHBIEe YHCJA, OTJIUYHLIE OT HYJM.

Torma A_é = A_O> + O_é = x0A, - yOB,, kpowme Toro, A_é = C_é - C_A> =
=2CA, - 2CB, =2B A, = 20A, - 20B,. 3nauutr, x0A, -yOB, =
= 20A, - 20B,. YuuTeiBas, uro BeKTOpsl OA, u OB, HeKoJJIHHeap-
HBl, nojgydaeM x =y = 2. CienoBaTejbHO, B JIIOOOM TpeyroJIbHUKE

Jwo0ble nBe MeAHAHBl AEJATCA TOYKOM IlepecedeHWs B OTHOIIEHHH
2 :1, cuuTas OT BepIIHUHBEI.
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55.8. 1) Iycrs CB = xCTﬁl-;, CA = y@:, Tie X U Y — HEKOTOPhIe
JefCTBUTEJNbHbIE YKUCJIA, OTJHUYHBIe OT HyJadA. Torga AB= A0 + OB =
= 204, - 20B, = 2B, A,. Kpome toro, AB = CB - CA = xCA, — yCB,.
Tax xaxk BA, = CT(I - (ﬁ:, nojy4aem xa: - y@: = 2@: - 2CB,;.
BexkTophl 07: u (ﬁ: HEeKOJIJINHeapHbl, 3HA4YUT, x =y = 2. Cuenona-
TeJbHO, OTPe3KH AA, u BB, sABnAOTCA MeAMaHAMM TpPeyroJbHHKA.

2) ITyctes B napangesorpamme ABCD O — cepeauHa guarosa-
au BD, a M — cepenuna guaroHanu AC. Torna AO = é AB +% AD

u Aﬁ = % A_C> = % A_é +% A_D>. CaepoBaTesbHO, A_O> = A_I\Z, T. e.

TodkKM M u O coBHajamwT, OTKYAA CjleAyeT YTBEP)KIAEHHE 3a/auu.

56.5. 1) Ilycres B paBHOGeapeHHoii Tpameuun ABCD pguaro-
Hans BD cocraBnsiter ¢ 6oapmnM ocHoBaHueM AD yroa 60°. Ilpose-
AeM nepuneHaukyasapsl BK u CM u3 Bepuind B u C Ha npamyio AD.
Torna AK = MD, BC = KM. J[Inuua cpefHeil JUHHUU TPANelHHN DaB-
Ha 0,5 (BC + AD)=KM + MD = KD. YuyursiBagd, utro BD =4 cm,
Haitgem KD = 2 cm.

2) EguHCTBEHHBIH cJay4daif, COOTBETCTBYIOI[HH YCJIOBHIO, IIOKAa-
saH Ha pucyHke 287. Torga AD = 2BC, a ngauHa cpegueil JHHUH paB-
Ha 1,5BC.

56.6. 1) 8 cm. 2) EauHcTBeHHBIN cJiiy4ail, COOTBETCTBYIOIIHIA
YCJIOBHIO, ITOKa3aH Ha pHcyHKe 288.

57.1. 6) 4 cM?, 12 cM; B) B_D> = 437\4,- + B_é
57.2. 6) 40 cm, 84 cvM%; B) PM = % PB + PT.

57.3. 6) 20 cm, 20 cm?; B) BD = BC + g BEK.

57.4. 6) 52 cm, 156 cm?; B) CA =CT + % CD.

57.5. a) Jlerko pgmokasaTh, uTo MB=KD=2cm u MB | KD.
3raunt, MBKD — napajjienorpamMm. J[lajee mnpoBeieM BBICOTY
pomM6a DE x cropone AB. Torma wun3 Tpeyroabuuka DBE
DE? = (25)% — BE?, a ua tpeyronsuuka DAE DE? = 5% — (5 — BE)2.
(Ecim Touxka E He mnomamaer Ha orpesok AB, To DE?=
=52 - (BE - 5) =25 — (5 — BE)?.) Wimeem 20 — BE? = 25 — (5 — BE)?,

Puc. 287 Puc. 288
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orkyaa BE = 2 cm. 3Hauurt, Touku E u M coBmajaioT, U, cjeloBa-
TenabHo, £BMD =90° T.e. MBKD — npaAMOYTOJbHHK.

6) DM = DE = 4. 3"auur, mepuMeTrp npamoyroibHuxka MBKD
paBen 12 CM, a rmomazu, 8 cm?.

8) KM =KC + CB + BM = 3BA BC+2BA-—02BA BC.

57.6. 6) 40 cm, 96 cm?; B) PM = -MT — 1§?: MA.

58.1. 6) 6,1 cM, 5,1 cm, 4,3 cM, 76 cM2.

58.2. 6) 4,1 cM, 2,9 cM, 2,0 cm, 11,2 cm?,

58.3. 1) Ykasaunue. OrHomenune miouiageii mogoOHBIX Tpe-
yroasHukoB DEC u ADM pasuo kBagpaTy KoadduirerTa nogobus.
3HAYUT, cHayaja CJeAyeT HAWTH IIOLIaJb TpeyrojdbHuka ADM.
Ilnomans Tpeyronbuuka DCE pasua 94,4 cm?.

2)2
584 1) 68,4 cm?. 2) 4

58.5. 1) MoxHo ,uorcasa'rb, 4yT0 TpeyroabHuku AOD u BOC
nogob6usl. Orcloga Haxoaum AD = 6 MM, AO=% mm. Hanee Ha-

XOAUM HCKOMBIH yroJ u3 IpAMOYroJbHOTO TpeyrogbHuka AOD,
ZAOD = 64°9'.

2) MoxxHO AoKas3aTh, 4To TpeyrojabHUKM DBE u ABC nono6HEbI
¢ Koatbdunuenrom moxobus, pasabiMm BD : BC. Ilo kocunycy yraa C

Hakaem sin C = %, a U3 IpAMOYroJjibHOro Tpeyroabauka KBC Haiinem

BC = 20 mm. Torga koadbdunuesT nogobusa pasen 4 : 20 = 0,2, a uc-
Komoe otHomneHue 0,04.
58.6. 1) 48°35'. 2) 12 cm.

58.7. 1) MokHO JOKasaTh, 4To TpeyroabHuku ABC u ADC no-
BC _ AC 2 _

OOOHBI, IIpHYEM 2C - AD’ T.e. AC°=BC:- AD, orkyna AC =4.
Bricora CE Tpanenuu HaxXOAUTCSA W3 MPSIMOYTOJLHOTO TPEYTOJbHH-
ka CAE. Ilnomaas Tpanenuu paBHa 12,9 cM2,

2) Ilycte yron ABC paseH x, Torma <ZMCH =180°- x,
LMAH = x, TaK KaK cyMMa yrIJjioB uyeTbipexyroaoaunka AMCH paBHa
360°, torna LM AH = ZABC. I3BeCTHO TaKke, YTO ABe BBICOTHI Ia-

pajijenorpaMMa OODATHO IIPOIOPIMOHAJIBHBI CTOPDOHAM IIapaJijiesio-

AM _ AH AM _ AH
rpaMMa, Ha KOTOpBbI€ OHH OMYIEeHBI, TOTAa ch -~ BC WA B - BC"
CaenoBaTesibHO, TpeyrodbHuKH M AH un ABC noao0OHBI IIO ABYM CTO-
poHamM u yriay wmexay HuMmu. HMx KoadpduuueHT mogodusi paBeH
MH : AC=3: 4. Torna MCKOMOe OTHoIeHue paBHO 9 : 16.

58.8. 1) 4,0 cm?. 2) 4:9.

59.5. 1) Ykasanue. OC2=0D - AO =48, OC = 4J3 cm. Or-
cioga u3 Tpeyroasauxka AOC moayuyaem ZAOC = 30°, £ZBOC = 60°.
CaepoBatesbHO, wBC = 60°.

2) Ilycte ABCD — panHHasa Tpalenus, B KoTopoit AD = 24 cM,
BC = 10 cwMm, BricoTa BE paBua 17 cM. OKpY»KHOCTb, OMUCAHHASA OKO-
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Jo Tpameuuu, OyJeT TakxKe OIMCAHA OKOJIO TpeyrojJbHuKa ABD,
MoxHO HaliTn, utro AE =7 cMm, ED =17 ¢cm. Torma yron DBE pa-
BeH 45°. Ornoxkum Ha Jayue EA or touku E orpesok EK, pas-
it 17 em. Torma ZKBE = 45°, a LZABE < 45°. CnegosaTeybHO,
ZABD < 90°, Ilanee, yrasl BAD u CDA ocTphle, TaK KaK ABIAIOTCS
yrjiaMd pH 0oJIbIIeM OCHOBAHHMHM Tpamenuu, a yron BDA MmeHbIle
yraa CDA wu, cilegoBaTelIbHO, TOe ocTpelii. Takum oGpasom, Tpe-
yroabHUK ABD sBjsAeTcsa OCTPOYroJbHEIM. 3HAYHUT, LEHTD OKDYXKHO-
CTH, OIMCAHHOM OKOJIO HEro, JIEXKUT BHYTPHU ITOro TPEeyrojJbHHUKA H,
cJefoBaTeJbHO, BHYTPH TpalelHH.

59.6. 1) Tpeyroavuunk CBD sBasieTcsi BIIHCAHHBIM B OKDPYMK-
HOCTb, IIEHTDP KOTOpOH# JIesKUT Ha ctopoHe BC. 3mauur, ZBDC = 90°.
BC 1 CA mno csoiicTBy KacareabHoit. Takum o6pazom, CD saBiasieTcs
BEICOTOI, ONYIIeHHONM H3 BepUIMHBLI NPAMOro yrijia TpPeyroJbHU-
ka ABC. 3uauur, CD? = BD - AD = 12, CD = 2+/3 cm. Jlanee us tpe-

yroanbHuKa CBD maxoaum ZCBD = 30°. Tak kak yroa CBD Bnucas-
HBIM, TO HCKOMasA rpagycHas mepa paBHa 60°.

2) Ilycte BD =x, Torza H3 IDPSMOYroJbHBIX TPEYroJbLHUKOB
ABD un BCD naxoagum AB = 0,5x, AD = 0,5«/§x, BC=x,CD= x2.
Ecay nmpeamoioXuTh, UTO GHMCCEKTPHCHI BCEX YIJIOB UeThIPEXYTOJIb-
Huka ABCD mepeceKaloTcd B OJHOH TOYKe, TO CYIIECTBYET TOUKA,
paBHOYAAJIEHHAS OT BCEX CTODOH YeThIpeXyroJIbHUKAa, T. €. B ITOT
YeThIPEXYTOJbHUK MOXKHO BIIMCATh OKPYXXHOCTb. 3HAYHUT, JOJMKHO
BREINOJIHATHCA ycjaoBue AB + CD = BC + AD. Ho 0,5x + x V2 £ x +

+ 0,5 V3x. 3HaUUT, HaAllle IIPEeAIoJIOKeHHne HeBepHO.

60.3. 1) d =8i +10j. 2) auc, b u d.

604. 1) p=-6i+0j.2) mun,mup,nup,nuk,puk.

60.5. 1) ITycte M — cepeauna cropoubl BC. Toraa ATJ::
=é(A_é+A_c'), E=§-AT4, A0 =27 +].

2) ¥Yrosa Mexay BEeKTOpaMH d ¥ ¢ ecTh yroj MexXay OucceKTpuca-
MH MEepBOTO M BTOPOr0 KOOPAHMHATHHIX YIJIOB, T. e. 90°.

60.6. 1) BA =107 +. 2) 180°.

61.3. 1) (-1;-2). 2) (2,5; 0).

61.4. 1) (-4; -4). 2) (0; —g .

61.5. 1) IIycte M — cepeauna orpeska AB. Torma M (4; 6).
Taxk kak Touka C siBJsieTCA cepeAuHOi orpe3ka AM, ee KOOPAUHATEI

paBHbI (2,5; 4).
2) Ilpexmnonoskum, uto Touku A, B, C jexar Ha OZHOH IpAMOii.

Torga A_é =k- A_C), rae k — HEKOTOpOe YHCJO, OTJIUYHOEe OT HYJA.
Tax kaxk AB {5b; 0}, AC {b; 12}, 5 = 5k, 0 = 12k. VI3 mosyuyeHHOro
NPOTHUBOPEUHs cieayeT, 4ro Touku A, B, C He Jyexxar Ha OJHOH
NpAMOM.
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61.6. 1) 3agauy MOKHO peIlllaThb aHaJOTHYHO 3ajauve 61.5 (1).
Ipennoxxum Apyroe pemieHue.

PM = 2MK. Iycrs K (x; y), Toraa PM {8; 6}, MK {x-14; y - 9}.
3Hauur, 8=2(x-14), 6=2(y -9), orkyma x=18, y=12;
K (18; 12).

2) 3agayy MOKHO DPEHIMThL aHAJOrudHo 3agade 61.5 (2). IIpuse-
JeM gpyroe pemteHue. Ilo ¢opmyne paccrosHuA MexIy AByMA TOY-

KaMu Haxoaum, utro MH =+13, HP =13, MP =2+13. 3uauur,

MH + HP = MP, 1. e. Touka H npuHaajlexutr orpesry MP.

61.7. 1) Paccmorpum pacnojioxeHue TpeyronbHuka ABC oTHoO-
CUTEJIbHO ocell KOoOpAMHAT, nmoKasaHHoe Ha pucyHke 289. IIposenem
yepe3 Touku A, B, C upamble, napajjenbHble ocaM Koopauear. Tak
KaK KOOpAUHATH ToueKk A, B, C — 4yeTHbIe 4YHCJia, KOOPAUHATHI TO-
yex P, M, H rtakxxe 6yayT yerunimu. CienoBaTenbHO, OTpe3Ku MA,
AP, MC, CH, BH, PB BoipaxaloTcA 4YeTHbIMH uncjamu. Orcroga
BBITEKAET, UTO IJOMIaAn TpeyroabHuKoB APB, AMC, BCH Bripaska-
I0TCA HaTypaJIbHbBIMHU uncjaMu. Tak xak orpedku PM u PH rakxe
BBIPAXKAIOTCA HATYPAJbHBIMU YHUCJIaMH, TO H IJIOUIaAb IPAMOYTOJIb-
Huka PMCH BwplpakaeTcsa HaTypaiabHbIM uHucioM. CiiefoBaTesbHO,
miomags TpeyroiabHuka ABC — HaTypaJbHOE YHCJIO.

AHaJOTHYHO MOXXHO PACCMOTDETH APYTHe CJydYau PACIOJIOKeHUs
HAHHOTO TPEeyroJbHUKA.

2) Paccmorpum Toukm O (0; 0), A(1; 1), B (0; 1), M (x; y).
Toraa npuBenenHoe ycjaoBue o3HauaeT, yto MA = MO = MB. Cunego-
BaTeJbHO, Touka M paBHOyjajieHa OT BEPIIMH TpeyrojbHuka OAB.
MoxHO JOKAa3aTh, UTO TPeyrolbHUK ABO npaMoOyrojbHBLIA ¢ rUIOTe-
Hy30it AO. 3Hauut, M — cepeguHa OTpea3-
ka AO; x=0,5, y=0,5. yA

61.8. 1) VYkasauue. 3ajaua pemraercsa
aHajsioru4yHo 3agade 61.7 (1).

2) Paccmorpum touku O (0; 0), A (0; 1),
B (1;0), C (-1; 1), M (x; y). Toraa samu- A
CaHHble B CHCTeMe YpaBHEHUS O3HauyalioT, P
yto MA = MB u MO = MC. 3HauyuT, TOY- B
Ka M sABideTCa TOUKON NepeceyeHHUA cepe- (0]
JUHHBIX NePNeHAUKYIAAPOB K orpeskam OC
u AB. OgHaKO MOYXHO AOKa3aTh, UTO BTHU Puc. 289
cepeAWHHBIE NEePNEeHAWKYJAPbI He Iepece-
kamrcsa. IlosTtomy cucrema He mMMeeT pe- 77
IIeHUuH.

62.1. 2) v85. Ykaszanue. Bseaure
CHCTeMY KOOPAMHAT, KAaK IIOKAa3aHO Ha pH- B(0; 4)

cyuke 290. /
62.2. 2) v241. Ykasasue. 3ajgaua

pellaeTcA aHaJOTHMUYHO 3ajade 62.1 (2). A(-6;0) O| C(6;0) x
62.3. 1) a) Tak KaKk mapel ToOYeK A u
D, B u C umeT OAUHAKOBbIE OpAMHEATHI, Puc. 290

M C

ay T

203



To npsameie AD u BC napaieJbHBl OCH v
opaunar. BuaHo, utro AD # BC, 3Hauur,
4eThIpexXyronbHUK ABCD — Tpanenus. B(0; 6)

6) Ilo ¢opmysie anuMHBI OTpe3Ka ycTa-
HaBjJuBaeM, uTo AB = DC. 3HauuT, 4yeThl-
pexyroasHuK ABCD — pasuobeipenuas
Tpaneuus, mnoaromy yriasl BAD u CDA
PaBHBEI.

2) V109. Ykasauue. Beegure cucre-
My KOOPJAMHAT, KaK IIO0Ka3aHO Ha PHUCYH- Puc. 291
Ke 291.

62.4. YkasaHue. 3agaun peraioTcs v
aHasornyHo sagzayam 62.3. 1) 6) Ha. 2) V53.

62.5. 1) Ilo ¢opmMyne AJIUHBI OTpe3Ka
ycranaBiusaem AB =4, AC = 2, BC =2+/3.
3Hauur, AB%Z= AC?+ BC? rt.e. yron C M
npamoii. Kpome toro, AC = 0,5AB, ciaexo-
BaTeJbHO, LB = 30°, LA = 60°.

2) BBemeM cucremy KOOpPAMHAT, KakK A 0 B x
nmoxka3aHo Ha pucyHKe 292. U3 TpeyroJsb-
HuKa AOC Haxoaum AO =3, CO =3+3.

3uaunur, A (-3; 0), B (1;0), C (0; 33).

C(-8;0) o Ax

Puc. 292

33
Ilyers M — cepeauna cropousl BC. Torma M (% 3

Jle PACCTOSHUSA MeXAy ABYyMsA TOYKaMU Haxoaum AM = /19.
62 6. 3amaum pemralTCA AaHAJOTHYHO 3ajauamMm 62, 5 1) 45°,
, 90°. 2) v185.
62 7. Ilycre AD =a, AB =b. Beeaem cucTeMy KOOPAHMHAT, KaK
NOoKa3aHo Ha pucyHKe 293, MoyxHO A0Ka3aTh, MOJb3YsCh IPU3HAKAMH

] ITo ¢popmy-

mono0usi TPeyroJnLHUKOB, 4yTo K (% a; %b) OueBHUIHO TaKXKe, UYTO

E (a; g), A—K> {% a; %b}, AE {a; g} CaenoBaTeJIbHO, AK = 1,5A_E>.

yl
B(0; b) c
b pd
PE (a; 5)
%b K 2 M (-a; 0)

o

A g_a D(a; 0) T

Puc. 293 Puc. 294
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3HauuT, Touka K NpUHALJIEXKUT OTpe3Ky AE u JeJHUT ero B OTHOILIe-
HHUHU 1 : 2.

62.8. IIycts O — TouKa NepeceyeHUA AuaroHaieit pombGa. Ilpu-
mem OH =a, OD =b u BBeJeM CHCTEMY KOOPAMHAT, KAaK IIOKAa3aHO

Ha pucynke 294. Torma H (a; 0), M (—a; 0), K (0; g), D (0; b),

2

Touxka K npuHaaiexut orpesky ME u geiaut ero B oTHomenuu 2 : 1.
63.1. 2) (x+4) +(y-2)°>=25. 63.2. 2) (x—2)%+ (y + 4)% = 25.
63.3. 2) x>+ (y-3)2=13. 634. 2) (x-3)%>+y?=13.

63.5. X¥* +6x+y?=x2+6x+9+y?-9. 3Buauur, ypaBHeHHEM
ZaHHOH juHUM 6ymeT (x + 3)>+ y? =9, a 3T0 — ypaBHeHUEe OKDY K-
HocTHu ¢ ueHTpoM (—3; 0) 1 pagunycom 3. MoXHO BEIYHCJIUTH, YTO Ce-
penuHa oTpeska AB mmeer xkoopauHaTsel (—3; 0). HenocpeacTBeHHOI
IOACTAHOBKOH B ypaBHeHHe y0GeskjaeMcA, YTO TOYKa A IpHUHAJJIe-
KUT OKpYkHOCTH. CiemoBaTenbHO, OTPe30K AB saBisAeTcs gUaMeT-
POM OKDPY>HOCTH.

63.6. fIBnsercs. Y kazaHUe. 3aAaya peliaeTca aHAJIOTUYHO 3a-
naue 63.5.

64.1. 3) IlpsMasa ¥ OKPY>KHOCTb HEe MMEIOT ODOIIUX TOUEeK.

64.2. 3) IIpamas U OKPYKHOCTb HE HUMEIOT OGIIUX TOYEeK.

64.3. 1) IIpamasa nepecexkaeT OcH KOOpAMHAT B ToOUKax A (-2; 0)
u B (0; —4). Ilycts O — Hayaso xoopauHaT. Torza B TpeyroJibHHU-
Ke AOB yron AOB upsamoit, AO =2, BO =4, nmjomaab TPEYyrojib-
Huxka AOB pasxa 4.

2) Touka A (2; -10) He npuHamIexHUT ocu opauHaT. Tax kak
npAMas NOPOXOAUT dYepes3 HAUAJO KOODAHMHAT M HE COBIAJAeT C
ocel0o Oy, TO OHa HMeeT ypaBHEeHUe Yy = kx, rge k — HeKoTOpoe
JeficTBUTeNBbHOE uncao. IlogcTaBuB KOODAUHATEI TOUKH A B 9TO ypaB-
HeHUe, nojyyuM k = —5. YpaBHeHHne UCKOMOM npamoit 5x + y = 0.

3) HUmeroT onHy OGIIYIO TOUKY.

64.4. YxazaHUue. 3a7laull pemIalTcs aHAJOTHMYHO 3agadam 64.3.
1) 6. 2) 4,5x —y=0. 3) HmeroT 00IyI0 TOUKY.

64.5. 1) IIpamasa 2x + y + 4 = 0 nepecekaercs ¢ IpaMoi x = —1
B Touke A (-1; —2), a ¢ ocw0 abGeuuce B Touke B (-2; 0). IlycTs nps-
masa x = —1 nmepecekaeT ocs Ox B Touke C (-1; 0). Toraa Hago HAHTH
miaomagb TpeyroabHuka ABC, B xoropom yroan C mpamoit, AC =1,
BC = 2. IInomans TpeyroabHuka ABC pasua 1.

2) Tak rak abcuuccel Touek A U B pasznuunsl, npsmas AB He
napajjejbHa OCH ODAMHAT. 3HAYUT, € YPDABHEHUE MOXKHO 3aIHCATh
B Buge y = kx + b. IloacrasnsemM KoOOpAMHATHI TOueKk A u B B 3TO
ypaBHeHUe U nonyyaeMm 10=k+ b, -4=—k + b, orkyga k=17, b= 3.
Torpa ypaBHeHMe npamoil 7Tx —y + 3 =0.

8) Pemus cuctemy ABYyX ypaBHeHMH x2+y’=1wu x + y = 1, mo-
JydJaeM, UTO AAHHbLIE OKPYKHOCTh M IIPSAMas IlepeceKalTcA B JBYX
Toukax A (0; 1), B (1; 0). IIycte M — cepeauna orpeska AB, O —
HavaJyio koopguHat. Torga OM ecThb pacCTOsHUE OT I[EHTPA OKPYKHO-

E(%;g), MK {a; g}, ME {§—a—;§}. 3Hauwur, m=gﬁ, T. €.
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92,

cty o npamoit AB. U3 tpeyronpHuka AOM naxoaum OM =
IIpamaa U OKPYKHOCTH MMEIOT ABe OOIIME TOYKH.

64.6. Yxasaume. 3agaud pelIaroTCss aHAJOTUYHO 3aja-
yam 64.5. 1) 13,5. 2) 5x — 8y — 11 = 0. 3) UmeroT aBe oBIIHE TOU-
KH; Q

2

64.7. BriGepeM cucreMy KOODAHHAT TaK, 4TOOBl TOuKa A cTaja
HayvajJOM KOOpAMHAT, a Touka B umena koopaumuaTel (4; 0). Ilycts
M (x; y) ecTb NpPOUBBOJBbHAS TOYKa, NPUHALJEXKAIAS HCKOMOMY
mHoxectBy. Toraa x2 + y? + (x — 4)? + y? = 10. ITocne npeo6pasopa-
Huit monmyuaem (x —2)%2+y?=1, T.e. HCKOMOe MHOMECTBO €CThb
OKPYKHOCTb C IEHTPOM B cepejuHe oTpe3ka AB u paauycom, paB-
HBIM 1.

64.8. Ilpamas, nepnenpgukynasipuas AB u npoxogamas uepes
ToyKy M Ha orpeske AB, Tak, 4To AM = 2,5.

65.3. 1) 2542 cm2. 2) 203 cm2.

65.4. 1) 203 cm2. 2) 1542 cm2.

65.5. 1) Ilo dopmyse mWIOMIaAHM  TPEYTrOJLHUKA  HMeeM
3-4 . . “

= 5 sin A, 3Hauur, sin A = 0,5. Tak KaKk UIEHTpP OMHUCAHHOI BO-

Kpyr TpeyrojbHUKa ABC OKpPYXXHOCTH JIEKUT BHE TPEYroJbHHKA
u yroa A HaubGoJbIIWH, TO yroa A Tymo#, smauuT, LA = 150°.

2) Tak Kak IJoOUIAAb IPOU3BOJBLHOTO BBIITYKJIOTO YETHEIPEXYTIOJb-

HUKa paBHa IIOJOBUHE TPOM3BEeAeHHA AUATOHalel Ha CHHYC yria

2
Mexay HUMU u AB = BD, To uckoMas IJOIagb paBHA ¢ 4‘/5.

65.6. 1) 120°.

2
2) aT' YrkasaHue. Yrog Mexay AUATOHAJIAMH HAXOOUTCA C

IIOMOII[LIO TEOPEM O BHEIIIHEM yrJie TpeyroabHuka. [lanee 3agaua pe-
miaeTcsi aHaJOrMyHO 3ajzade 65.5 (2).

65.7. IIlnomanp TtpeyroisHuka ABC paBHa cymMme 1omaneit
TpeyronbHUKos ABD u BDC. 3rauur, 0,5ab sin a = 0,5aBD sin B +
ab sin a
asinP + bsin(a-B)’

+ 0,56bBD sin (o — B), orxkyma wnonyyaem BD =

65.8. mn sin B 66.3. 1) 28,8 cm.

nsin(o.+p)-msino’
2) B rtpeyronmvuuke ABC T1npUMeHUM TeOpeMy CHHYCOB

,b = —ég—. Orciona BC = béma. IIo Teopeme 0 cymMMe yIrJOB Tpe-
sinfp sina sin B

yronbHuKa Hahgem yroa ACB. ZACB = 180° — o — . IIpumenssa Teo-
b sin o sin (a0 + B)
sinBsiny

peMy CHHYCOB K TpeyroabHuky BDC, maiinem BD =

m sin y
66.4. 1) 13,3 cm. 2) _—“——sin((x+B)'

66.5. 1) 49,8 cm?. Yxasanue. CHauana Haiigzute BC, mons-
3yfACh TEOPEMOM CHHYCOB.
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2) IIycrs M — cepeauna seicotel BD. Torga BM = %, ZEBM =

= /ZMBF = % £BFE = 180° — (o0 + B). Ilonbsysick TeopeMoil cHUHY-

CcoB, u3 TpeyronbHUKOB EBM u BMF noayuyum

hsinE hsinE
EM=__2, =2 .
2sina 2 sin (o + B)

h sin 5 1 1
T EF = + .
oraa 2 ( sino  sin (o + B))

h sin B sin (a+ %)

2sin(o+B)sina
2m sin o sin (o + B)

sin B sin ((1 + %] '

66.7. Ilpomomxum wmexnmany BM 3a Touky M Ha ee AJHUHY
(puc. 295). BM = MK, ABMC =/ AKMA, suauur, LAKB =p. Ilo
TeopeMe CUHYCOB HalineM AB u3 TpeyroJbHH-

Ilocae npeobpasoBaHuil noayuum EF =

66.6. 1) 344,2 cm®. 2)

i B
xa ABK: AB= 2mSinP
sin (a + B) % (P
a sin(a + )
6608' W-
67.3. 1) 19,7. 2) 4 cm.
67.4. 1) 13,0. 2) 19,7 cm. A M C

67.5. 1) Haiizem miom@ags ¥ TPETbIO
CTOPOHY TpeyrojbHHKa. Torma mckoMas BBI-

COTa paBH& YaCTHOMY OT AEJIEHUS YABOECHHOM K
IJIOIIAK Ha HaHJeHHYI CTOpPOHY, h =1,5.
2) Ilone3ysich TeOpPeMO¥l KOCHHYCOB, HaM- Puc. 295

JEM yroJ A TpeyroJjbHHUKA, IPOTHUBOJIEKAITUI

CTOPOHe, paBHO# 7,5 cM. Ilo dopmyste sir?A = 2R nalizem R — pagu-
yC OKPY’KHOCTH, OIIMCAHHOM OKOJIO TPEeyroJibHuUKa, R =4 cM.

67.6. Yxaszauue. 3amaud pelIalOTCd AaHAJOTHYHO 3ajadyaM
67.5 (1, 2). 1) 4,9. 2) 3,2 cm.

67.7. Ilycts B Tpeyroabauxke ABC yriaam A, B, C IDOTHBOJIEKAT
COOTBETCTBEHHO CTODOHHI @, b U ¢, R — paguyC OMUCAHHOH OKDYX-

octu. Torma c2=a?+b?>— 2abcos C u sin A =-%, sin B= -2
HOCTH Tz ab co SR’ oR’

sin C = -£-. Buauur,
2R
4R? sin? C = 4R%2 sin? A+ 4R?sin? B— 2 - 2R sin A - 2R sin B cos C.
sin2 C = sin? A + sin?2 B — 2 sin A sin B cos C.
1-cos2C=1-cos? A+ sinZ B- 2 sin A sin B cos C.
cos? A =cos? C + sin?2 B — 2 sin A sin B cos C.
67.8. Ykasaunwue. 3agaua pemaercd aHaJOruuHo 3amade 67.7.
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68.1. 1) 0; 2; 2. 2) 48; 16° 16'.

68.2. 1) 0; 3; —4. 2) 56; 30°31'.

68.3. 1) 0; 2. 2) -63; 165°45’,

68.4. 1) 0; -2. 2) -96; 163°44".

68.5. 1) BexkTophl B—é u AD coHamnpaBJieHbl. 3HAYUT, BC - AD =
=8.7=56. I[Iycts O — TouKa nepeceueHud npameix AB u CD.
W3 tpeyroabauka AOD Haxonum, uto yron AOD — npamoii. Torga

yroa mexay Bektopamu AB u CD paseH 90°. 3Hauur, AB-CD=0.

2) OA {x; -5}, OB {x; x}, OA - OB = x? — 5x, x* — bx =6, x, = 2,
x,=3. 3uaunr, OA {2; -5}, OB {2; 2} mim OA {3; -5}, OB {3; 3}.
Yron mMexay BEKTOpPaMu OA u OB paseH 113°12’' nau 104°2'.

68.6. YKkasanue. 3agaud pemamwTcAd AaHAJOTHYHO 3ajadaM
68.5. 1) -15; 0. 2) y=2, y=-3; 107°6’, 117°54".

68.7. 1) CA - CB=CA - CB cos CAB, smaunur, cos CAB <0,
T. e. yron CAB Ttynoii. lleHTp pacnojyokeH BHe TpeyroibHuka ABC.

2) Tak kakK Touka A JeXuT Ha ocu Oy, To A (0; y), AC {6; 4 — y},
BD {3; -9}. AC-BD=0. 18+9(y—-4)=0,y=2, A(0; 2).

68.8. YkKasanwume. 3ajzauud pemarmTci AHAJOTHYHO 3ajadyaM
68.7. 1) Buayrpu TpeyroavHuxka ABC. 2) (1; 0). .

69.1. 1) Tcm. Ykasanue. Bossegure paBeHCTBO ¢ =a +b
B KBaapar.

2) IIyctes ABC — paBHOGeApeHHBIN TPEYroJIbHUK C OCHOBaHU-
em AC, BM — ero MeauaHa; ATJ) = A_é + BT\?, J\Té = J\l_é + B—C>
Tak kax AM?=MC?, 1o AB?+ BM?+ 2AB - BM cos ABM =
= MB? + BC? + 2MB - BC cos MBC. 3uaunur, AABM = AMBC, Tak
Kak AB = BC. YuursiBag, uto ZMBA + Z/MBC < 180°, noayuaem
£ZMBA = ZMBC.

69.2. 1) V5 cMm. Ykasauue. BosBeauTe paBeHCTBO m=n-k
B KBajpar.

2) IIycte ABC — paBHOOEAPEHHLIN TPEYTOJNBHUK C OCHOBaHU-

em AC, BM — ero MenuaHa. B_JW*:%(B_A>+B_C>), A_(j’=B_C>‘—B_A»,

BM - AC = % (BC? — BA2)=0. Buaunr, BM | AC.

69.3. 1) 120°.

2) Ilycts B TpeyroabHuke ABC otpe3ok BD saBiadercs Guccek-
TpuCcOi u BbIcOTOH. Toraza BD . A_C> =0, T. e. B—D) . (B_é - 1;4)) =0,
BD - BC cos DBC — BD - BA cos ABD =0. Tak kak yraei DBC u
ABD pasnsl, noayuaem BD cos DBC (BC — BA) =0, 1. e. BC = BA.

69.4. 1) 135°.

2) Ilycts B TpeyronsHuke ABC BM — menuaHa u OHCCEKTpPH-
ca. Toraa AM?=MC?, (AB+ BM)*=(MB + BC)®.. AB?+BM?+
+ 2AB - BM cos ABM = MB? + BC? + 2BC - BM cos MBC. Tak kak

208



cos ABM = cos MBC, to AB? — BC? + 2BM cos MBC (AB - BC) =
(AB - BC) (AB + BC + 2BM cos MBC) = 0. YuutsiBas, uro AB > 0,
BC >0, BM > 0, ZMBC < 90°, nonyuaem AB = BC.

69.5. 1) a2—(35—i£)2—10 bz—(§+31¥)2—10 3Haunr,

la|=|8|. Tax xax BEKTOP ¢ cocTaBNseT ¢ BeKTOpaMu @ U b paBHbIe
2 E,: b C -> -> -> ->
. 3HauuT, a -c =b -c.

a
YIJbl, TO —— =
al-1¢] 15]-Ie|
-

c =

>

IIycts xp + yﬁ , The X U Y — HEKOTOpble JeHCTBHUTEJIbHEIE

ypcna. ac =(3ﬁ—§)(xﬁ +y1;)=3x—y. b.c =(E+3E)(x5 +y£)=
= x +3y. 3nauur, 3x —y=x+ 3y, T. e.

x = 2y. (*)

2= (xp +yk)? = x2 +y?. VumrwBas, uro |¢|=+5 u pasenctBo (%),

>

nojgyvaem y=+1 x = +2. CnegosaTensHo, ¢ = —-2p — k, 2225-;-1-5,
2) AA, _lAB+ AC, BB, = lAC AB,
AC? —2ABZ—AB-AC

4
C mOMOIIBI0O TEOPEMBI KOCHHYCOB IOJIyUaeM:

— _— 2 2 _ 2
AB - AC = AB- AC cos BAC = 2B +AZC BC”

A4 - BB, =

5 —_ 302 _ B2 2 302 _Bc2 _ 2 A2
3naunt, AA,-BB,;= 5A8 +AC = 8AC +AC =0.

CrnemoBarenbHo, MenquaHbl AA; u BB, B3aMHO IepHEHAUKYIADPHEI.
69.6. 1) m=-4a +2b, m = 4a — 2b.
2) BB, = BC+IBAAZ’ ch BA. Tax xax BA - BC =0,

noJay4yaeM BB AA =1 BC2 %BA‘*. ITo Teopeme IIngaropa

BAZ%= AC? - BC2. CHenoBawemo, BB, - AA, =3 3 Be? - 1 AC? =

2
= AC? (3&— ) AC2( cos2 C — ]:0.
4 402 2 4 2

69.7. 1) @:%@+§C§i.

@2:%@2+§@>2+303-CAcosACB=4. CE = 2 cm.

— —— KP-KM _ 3 .
2) KP{-3; 3}, KM {-1; 2}, cos K=——-"—"—=_2_; sin K =
) ¢ } { ) KP-KM 10
=+1—-cos? = ﬁ Torga mnuomans TpeyrodbHuka MKP pasHa
%KM - KP sin K, T. e. paBHa g

69.8. 1) %AM. 2) 2.
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70.5. 1) Ilycte Tako#l n-yroJibHUK  cymectsyer. Torga
nn;2. 180 = 145, orkyaa monyuaem n = 10 % Ho sToro 6nITh He MO-
JKeT, TaK KakK 7 — ueJjioe yucjo. CiegoBaTesbHO, He CYILIECTBYET IIpa-
BHJILHOTO MHOTOYTOJILHHKA, Y KOTOPOTO KaXXAbIH yros paBeH 145°.

2) VYron nmpaBHJBHOTO HATHYroJbHHMKa paBeH 108°. 13 paBHO-
OegpeHHOro TtpeyroabHuka ADE HaxoguMm ZDAE = 36°. 3uauwr,
u LBEA = 36°. Pemas tpeyroabHuk AOE, maxomum AO =1,2.

70.6. 1) Her. 2) 3,2.

70.7. UllecTHyroJibHUKaMHU, TPEYrOJbHUKAMK, KBagpaTaMM.

70.8. Mo)xHO, Hanpumep, IIEeCTUYTOJLHHUKAMHU U TPEYroJbHU-
KamH.

71.3. 2) Ilyerb x — paguyc OKPYKHOCTH, TOTAa CTOPOHA HeThI-
pexyroJibHUKa paBHa 2X, a CTOPOHA TPEYTOJIbHUKA X V3. Umeem 2x =

= x/3 +3. CTOpOHA UYeTHIPEXyroJbHUKa paBHa 4+/3 + 6.

71.4. 2) 856+

5

71.5. 1) Ilycts ABCDEP — uCKOMBIH IHIECTUYTOJbHUK, O — €ero
uentp, OK — anogema, npoBefeHHas K cTopoHe AB. CHauana mo-
CTpOMM paBHOGeApEHHBIN TpeyroJbHUK ABO mo ero BbICOTE. 3aTeM
JOCTPOUM €ro A0 IIeCTHYroJbHHUKA.

2) OTHoLIeHHe NepHMEeTPOB ABYX AAHHBIX MHOTOYTOJbHUKOB DaB-
HO OTHOILIEHMIO UX cTopoH. Ilycrs b, — cTOpPOHa ONKMCAHHOI'O MHOTrO-
YTOJbHUKA, G, — CTOPOHA BIHMCAHHOTO MHOTOyroJbHuKa. OueBUIHO,
180

n

b, >a,. Ilycrts :—" =0,51. MoxxHo AmOKasaTh, 4TO a, = 2R sin ——

n

b,=2R tg == 180 , rie R — pagmyc okpy»xkHoctu. Torga : =cos —— 1800

n
IIpun=3 cos = =05, npun=4 coslioc §>0,51,npnn>4

180° f

cos —— > = Cnenosafrenbno, He CYIIEeCTBYeT TAKMX HATYpPaJbHBIX
n

180°
n

3HAYEHWHA 7, IPU KOTOPBIX cos 180° 0,51.
n

71.6. 1) Ilycts ABCDEP — uCKOMBI IIeCTHYTOJNbHUK. CHaUYasa
MOCTPOUM paBHOGeApeHHBIN TpeyrolbHUK ABC ¢ yriiom 120° nipu Bep-
muHe. 3aTeM JOCTPOUM BeCh IIECTUYTOJbLHUK.

2) Taxk KakK JaHHble MHOTOYTOJbHHKM NHONOOHEI, OTHOIIIEHHUE HX
niomaxeil paBHO KBaApaTy OTHOWIEHUA ux cropoH. IlycTe b, — cro-
pPOHA OMMCAHHOTO MHOTOYTOJIBHHUKA, @, — CTOPOHA BIKMCAHHOTO MHO-
royrojibHHKa. Torga cjeayeT OTBETUTH Ha BOIPOC, BO3MOXKHO JH

b2 a, _1
HepaBeHCTBO —- > 4 nin o < r Hanee sagaua pelraercsi aHAJIOTHU-
an, n
Ho 3amaue 71.5(2). B pesysnbraTre mosiyuyaeM, 4TO He MOJKeT.
71.7*. 1) Ha pucynke 296 AC — cropoHa n-yrojbHuka, BC —
CTOpOHa 2n-yroJbHukKa, O — ueHTp oKpy»kHocTu. Torza niomansb

yeTsIipexyroasauka ABCDO paBHa = BO - AC, a mouiagb TPeyrojb-
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HuKa ABO B 2 pasa MeHbIle, T. €. paB-

C
B
Ha 1Bo. ac. CrenoBaTeyibHO, ILJIOINAAL ’(7
4 ’ S
2n-yroJibHNKa paBHa 2n - ‘11 BO-AC= na,R . A
A

2

2) JlaH ©npaBUJBHBIHA IIECTHUYTOJNBHUK
ABCDEP, rouka M BHyTpH ero. IIycts by,
by, bs, by, by, bg — paccroAaHuA OT TOYKU M
no npameix AB, BC, CD, DE, EP, PA coor-

BeTcTBeHHO. Torza momags  IIEeCTU-

YroJbHHUKA paBHA CYMMe ILTOIIazed Tpe-

yronsauka AMB, BMC, CMD, DME, Puc. 296
EMP, PMA wnm 0,5b,;AB + 0,5b,BC +

+ 0,5b,CD + 0,5b,DE + 0,5b,EP + 0,5b,PA.
YuuTeiBas ycjaoBHe 3ajadu, IIOJYydaeM, C
YTO IJIOLIaAbL IIEeCTHUYroJbHUKA pPaBHa

V8 (b +by+by+b,+bs+bs). C napyroit

CTOPOHBI, ILJIOWAa[b IIECTUYTOJLHUKA paBHA

3—2\/—5— AB? uinn 183 cm?, oTkyaa moayuaem, B
4YTO MCKOMasd cymMMma paBHa 18 cm.

71.8*%. 1) OrHomeHue TIepUMEeTPOB
n-yroJIbHUKa U 2n-yrojJibHUKAa PaBHO II0JIO-
BUHEe OTHOIIeHUus ux ctopoH. Ha pucysn-
Ke 297 BP — cropoHa 2n-yroJbpHUKA,
DC — cropona n-yrogbHuka, OC u OA D
COOTBETCTBEHHO — PajHUyChl OOJIBILION ¥
MaJloil OKpyskHocTel. MokHO JOKAa3aTh, Puc. 297
uro /BOA = /BOC. Toraa, mnpuMeHsas
TeopeMy O OHCCEKTpHCEe yrja TpeyroJhbHUKa K TpeyroibHury AOC,
AC- AB _ OC

AB 04’
DC = 2AC, BP = 2AB, HaxoIuM, 4TO % = x + 1. 3uavyuT, UCKOMOe

MOJIYyYHUM 3HaYuT, j—g =x+1. VYuureiBasg, UTO

x+1
OTHOILIeHHUEe PaBHO —5

2) MIycts ABCDEP — BrnucaHHBIH IIECTUYTOJbHUK, M — Ipo-
M3BOJIbHAA TOYKA OKpy»KHocTu. Torma tpeyronsHuxku PMC, AMD
u BME npsMoyrojbHble, TaK KaK HX COOTBETCTBYIOLIUE YIJIBI
npu BepiirHe M BHOHUCAHBI M OMHUPAIOTCA Ha auamerp. llosTomy
MP2+ MC2=PC2=4, MA?2+ MD?>=4, MB?+ ME?=4, orkyja
mosiy4aeM, uto MP? + MC? + MA®? + MD? + MB? + ME? = 12.

72.5. 1) Ilycte a — uckomblfi paguyc, b u ¢ — paguycnl JaH-
HBIX OKpY)KHocTe#. Torna 2na = 2nb + 2nc, orkyza a = b + ¢, ciaeno-
BaTeJbHO, a = 58 cMm.

2) Mycrs O — UEHTP OKpPY»KHOCTH, AB — xopaa. Paguyc OA
HaiimeMm u3 GOPMYJIBI IJHHBI OKPYKHOCTH. Pellas TpeyroJbHUK
AOB, natingem yron AOB. Jlanee mo ¢dopMyse IJUHBI AyTA Haiigem
HCKOMYIO AJIMHY, oHA paBHa 9,7 cM.
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72.6. 1) 22 cm. 2) 58,6 cm.

72.7. TIpoBegem otpesku OA, OM,
OB (puc. 298). Torga yron AOB saBnsert-
cAd BOMUCAHHBIM B IIEPBYIO OKDPY}XHOCTb M m M n
onupaercsa Ha guamerp AB. OM | AB no
CBOIiCTBY KacartejbHOR. 3Ha4UT, pPagUycC
BTOpPO# oOKpykHOocTH OM OyIeT BBICO- ‘
TOH, IPOBEJEHHOH W3 BEePIUHMHBI NPAMOTO
yriaa tpeyronbHuka AOB. CiemosaTelb-
HO, OM =+mn, a pIuHA BTOPOH OKPYIK-
HOCTH paBHa 2w Vmn.

72.8. Ilyctb O, u O, — LEHTPH Ma- Puc. 298
Jo#A ¥ GoJbIIOH OoKpyKHOCTeH (puc. 299).
Torpa npamaa O,;A nepneHAUKYIsApPHAa
K ofmieil kacaTeJbHOU ABYX OKPYKHOCTEH
H, CcJIeIOBATENbHO, NIPOXOAWT uepe3 TO4Y-
Ky O,. Takum o6pasom, orpesku AD u
AE daBnamoTca JuaMeTpaMM OKDYIKHO-
creii, a TpeyroabHUKu ABD u ACE — 1mo-
JOOHBIMH IIPAMOYTOJbHBIMH TPEYroJbHHU-
kamu. Ilpum atrom AB: AC= AD: AE.
3HaYUT, OTHOLIEHHE AMAMETPOB OKPYIK-
HOCTel ¢ meHTpamu O, u O, paBHO X, cle-
JOBaTEeJIbHO, HCKOMOE OTHOUIEHHE TaKiKe

paBHO Xx. Puc. 299
73.3. 1) 95,4 cm.

2) TpeyroanbHnKk AOB paBHOCTOPOHHHM, CJI€IOBATEJIBHO, YIOJ
AOB paseH 60°. HUckomas mionagb paBHa pasHOCTH IUIOIaAe#d Cek-
TOopa ¢ ayroii AB u TpeyroibHuka AOB. BBINOJIHUB BHIYHUCJIEHUS,

monyuaum 100 (% - ?) cm?.

73.4. 1) 25,5 cm. 2) 64 [%—%) M2,

73.5. 1) ¥Ymensmurca B 21 pas.

2) Pemas rtpeyroabHuk AOB, Haiinem ZAOB. HUckomylo mJjo-
IMaAb HaXOAMM KaK PasHOCTh ILJIOajei cexTopa ¢ Ayroii AB u Tpe-
yronsauka AOB. Ona pasHa 3,1 M2,

73.6. 1) VBenuuntcs B 361 pas. 2) 36,3 cm2.

73.7. OrMeruM TOuKy O —— IEHTp MOJYKPYyra ¥ IpPOBeJeM Ips-
myo BC. Tak kak BC || AD, naomaau tpeyronbHuKOB ABC u OBC
paBHBEI. 3HAYHAT, IJIOMIAAbL 3aIIITPUXOBAHHON GUIrYypEl paBHA MJIOLIAXH
cekropa ¢ ayroit BC. I'pagycuasa mepa ayru BC pasua 120°. CrnenoBa-

TeJIbHO, HCKOMAasdA IJIOWAaAbh pPaBHA % ILJIOIIagH TOJYKpyra, T. €. gQ.

73.8. 2Q.
74.1. 2) Paccmorpum BepTukaibHbie yriasl AOD u COB, obpaso-
BaHHBIEe TIPH nepeceueHnH NpAMBIX AB u CD. IlycTh npu ABUXKeHUU
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A—-A, B—»B, C—>C,, D->D,, O—0,. Tormna yron AOD
oTo0pakaerca Ha yronx A,0,D,, a yron COB — ua yroa C,0,B,, Tak
KaK IpH JBU)KEHHH yroj ortobpajkaercA Ha yroJ. Jloxaxkem, HTO
yrael A,0,D, u C,0,B, BepTukanpaeie. [I1a 5TOro J0CTaATOYHO JOKA-
3aTh, 4TO oTpe3ku A B, u C,D, umeror o6myimo Todry O;.

IIpu pBH)KeHUH OTpe30K oTobGpa)kaeTca Ha OTPe30K. 3Ha4YuT,
obmasa touxka O orpeskoB AB u CD oroOpakaercsas Ha oOI[yi0 TOY-
Ky O, orpeskoB A,B, u C,D,. Crnenosarearno, yrael A,0,D, u
C,0,B; BepTHKa/NbHBIe, 06pasoBaHHbIe IIPH IepecedeHHH NPAMBIX
A,B, u C,D,.

74.2. 2) Paccmorpum cmeskubie yriasl AOB u COB. Ilycts npu
Asuxkesuun A — A,, B—> B, C - C,, O— O,. Torga yron AOB
oTobpakaerca Ha yroa A;0,B,, a yron COB — Ha yrox C,0,B,, Tak
KaK IIpM ABHMKEHHH YToJ oToOpaskaeTca Ha yroj. Jlokaxkem, 4To
yrasl A,0,B, u C,0,B, cmexHble. IIpu IBUXKEHHUH OTPe30K OTOGpa-
JKaeTcss Ha OTPE30K, IpsaMas — Ha HpAMylo. 3HA4YUT, Touka O, Jje-
)Kamias Ha oTpeske AC, oro6parkaeTrca Ha TOuKy O,, Jekallylo Ha
orpeske A,C,, a Touka B, He sexxamas Ha npamoid AC, oToGpaxaer-
cA Ha TOYKy B,, He Jjexamyio Ha npamod A,C,. CrexosaTesnbHo,
yrael A;O,B, n C,0,B, cMexHble.

74.3. 2) PaccMoTrpum aBa mogoOubix pomb6a ABCD u MPHK,
B KoTophiXx ZABC = ZMPH. IlycTh npu ABUXKeHun A — A, B — B,
¢c-C¢c,D->D,M—->M,,P—-P,H—-H, K— K,. Tak xax npu
OBH)KEHHM YeTHIPDEXYTrOJbHHUK OTOOpa)kaeTcd Ha YeThIPeXyroJIbHHK,
YIJIBI M PACCTOSHUSA COXPAHSAIOTCA, TO YeThipexyronbHHMKH A;B,C,D,
u M,P H/ K, 6ynyr pombamu, B Koropuix ZA,B,C,=~<AM,P H,.
3HAUYHUT, NIPH ABHIXEHHH HOJ06HBIe pOMOBI OTOOpa’kKalTCA Ha Iom00-
HBIe POMOBI.

74.4. 1) PaccmoTpuM fABa NOAOOHBIX HOpaAMoyroilbHuxka ABCD

u MPHK, B KOTOPHIX AB _ BC Ilycte npm aBmxeRnu A — A,

PM PH

B-»B,C—-C,D—>D,M>M, PP, H->H, K—K,.
Tak xaxk NpHU ABH)KEHUHU YETHIPEXYTOJBbHHUK OTOOpa’kaeTcs HA YEThl-
PEeXyroJbHHUK, PACCTOSIHHA U YIJIbl COXPAHSAIOTCH, TO YETHIPEXYTroJib-
uuku A,B,C, D, u M,\P H K, 6yayT NIpAMOYTOJIbHAKAMH, B KOTOPBIX
AB; _ B|C
AM, PRH,
oToOpa’kaloTCsA Ha MOAOGHBIE NMPAMOYTOJbHUKH.

74.5. 2) Tak Kak 0pU ABUXXEHUHM OTPE30K OToGpaskaeTcAa Ha
OTpe30oK, To Touka H npuHagmexur orpesky EP; EP =12 cm, Tak
KaK NOpH ABHXKEHHUHU AJHHA OTpe3Ka coxpaHsercsa. BoaMoxHBI aBa
cayuas.

1. Ilpu aBuxkenuun A — E, B —» P. Torna AM = EH no cBoiicT-
BY ABH)KEHHH.

2. IIpu nBukenmun A —- P, B—- E. Torma AM=HP =n
EH =EP=AM.

IloaTomy AE paBuo 2 cMm uau 10 cm.

. 3Han/IT, IIPDH OBHXKXEHHH nonoﬁnue OpAMOYTOJBHHKH
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74.6. 2) OueBMAHO, UTO TOYKa T NpHUHALIEKUT OTpe3Ky EP u
MH = EP. Bo3MOXHBI JBa CJydasi:

1. IIpu gemxenuu M — E, H — P. Torga MK = ET.

2. Ipu asuenuu M — P, H — E. Tornpa MK = TP.

Iloatomy ET : EP kak 3 : 5 unu Kak 2 : 5.

75.1. 2) PaccMoTpuM mnpaBUJbHBEIE mecTUyrolbHuk ABCDEP
¢ neaTpoMm O u nmoBopoT BOKPYr Touku O Ha yroxa 60°. Ilna ompene-
JeHHOCTH OyneM paccMaTpUBaTh IIOBOPOT B HAIpaBJIeHHH oGO3Haue-
HUA BepUIMH ItectuyrojbHuka. [lo onpegeneHur mosopora A — B,
B-(C,C—>D,D—- E,E—>P,P— A. Tak KakK IIp4 ABUIKEHHUHU OT-
pPe30oK oTo0pakaeTcs HA paBHBbIH eMy OTpPe30OK, IPHU JaHHOM II0BOPOTE
CTOPOHHI IIECTUYTOJLHUKA OTOOPA3ATCA HAa CTOPOHBI IIECTHYTOJbHHU-
Ka, T. €. LIeCTUYTOJbHUK OTOoOpasuTca Ha cebs.

75.2. TIpu napajijelbHOM IepeHOCe HA BEKTOD AB Touka A 0T06-
pasuTca Ha TOYKy B, a Touka B — Ha TOYKY, J€KAUIyI0 HA IpSA-
Mot AB. Tak kax npu ABHIKEHUU IIpsAMasi oToOpakaeTcss Ha IPSAMYIO
M 4Yepe3d JBe TOUKH IIPOXONHUT TOJbLKO OAHA IMpsiMasi, TO MPH [apa-

JIeJILHOM IIepeHoce Ha BEKTOD AB npamaa AB orobparkaeTcsa Ha cebs.

75.3. 1) Ykasanue. IIpu JaHHOM mapajjieTbHOM IIepeHOCe
Touka D mepeliger B TOYKY, KOTOpPas ONHOBPEMEHHO NPUHAJJIEIKHUT
npaMbIM BC u BD, T. e. B Touky B. 3HaUuUT, HaJO MIOCTPOUTH TOUKY,
B KOTOPYIO Iepeiifier Touka A IPHU NapajjleIbHOM IepeHoce Ha BeK-

rop DB.

2) IIpu manHoM moBopoTe oTpe3ok AC orobpaskaeTca Ha OTpe-
30k BC, npamaa PK — Ha npsmyio MH, tak kak LHOK = ZAOC =
= /ZBOC = 120°. 3uauur, Touka K mnepeiiger B Touky H, Touka P —
B Touky M. CrnemoBaTenbHo, oTpe3ok KP orobpasurca Ha OTpe-
30k MH.

75.4. 1) Ilentp noBopora — Touyka O IOJKHA YAOBJETBOPATH
aByM ycioBuam: a) AO = OB =0C, 6) LAOB = ZBOC. Takoii Tou-
KO B paBHOGEIPEHHOM IIPSIMOYTIOJILHOM TpeyroilbHuke ABC siBisier-
cA cepeguHA THIIOTEHY3bI.

2) Tak xak xopakl AB u CD paBHOyZaJleHbI OT IEHTPOB OKPYXK-
HOCTell oluHaKoBoro paguyca, To AD || OO,. Ilpu aBu>KeHHM OKPYIK-
HOCTb OTOOpakaercsa Ha OKPYKHOCTh DABHOrO paguyca. 3HaA4YUT, IPHU
napaniaeilbHoM mnepeHoce A — C, B — D. CienoBaTelbHO, OTPE30K
AB ortobpa)xaerca Ha oTpe3ok CD.

75.5. 1) Ua ycioBusa 3agadyu cjeiyeTr, UTO BD = EM. 3HAaYHuT,
YyeThIpexXyroJdbiuk BDME — napannenorpamm. CiexoBatenbHO,
4TOOBl OTMETHTHL MCKOMEIE TOUKH, HYKHO Uepe3d TOUYKY M mpoBecTH
npsAMble, MapaJjjeinbHble cTopoHam yria ABC.

2) 3aMeTuM, YUTO €CJH MOBOPOT ABJIAETCH IEHTPAJbHON CHMMeET-
pueii, To Touku A, B, C, D Moryr JiekaTb Ha OOHOU IIPAMOM, KOTO-
poit GyneT npUHaAJeKaATh U HEHTP CUMMeTpHuH. Eciu IIoBOpoT He AB-
JsieTCA IeHTpaJbHOH cUMMeTpuei, To Touku A, B, C, D He siexar
Ha oaHOH npaMoii. B camom nene, eciiu B aTOM ciaydae TOYKu A, B,
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C, D neskaT Ha OZHOU IPAMOM, TO OYAYT BHINOJHATHLCS PaBEHCTBA
OA =0B, OC =0D, rne O — uenTp nosopora. IIocCKOJIBKY cepeanH-
Hble NEePNeHAUKYIAPLI OTPe3KoB AB u CD, He Jeskamux Ha OOHOU
IIpAMOMH, He IlepeceKalOTCs, TO 3IAIMCAHHBIE PABEHCTBA BO3MOJKHEI,
ecan cepeguHbl OTpe3koB AB u CD cosmajgaoT. Ho Torma
ZADB # ZCOD. CnegoBaTenbHo, YCIOBHE 3aAa4YM BLITIOJHSIETCS IIPHU
yrJjie moBopora, paBHoMm 180°.

75.6. 1) OGosHauum gauHble IpsaMble ueped a U b. s onpexe-
JIEHHOCTH OyJeM CYUTaTh, YTO IOBOPOT Ha yroj 70° oTHOCHTEJIbHO
nentpa O coBepHiaeTcs NPOTUB 4YacoBo# cTpeaku. IIycTs npu aTom
mopopote a — a,. IlocTpoum npsamyio a; 1 oTMeTuM Touky C nepece-
4YeHUs NPAMBIX @, U b. OTmMeTuM Touky D,, KoTopasd IOJydaeTcs MpHU
IIOBOPOTE OTHOCHUTEJBbHO IeHTpa O Ha yroa 70° mo 4acoBoil cTpeike
u3 Trouku C. Tak xak C € a;, D € a, C u D 6yayT MICKOMBIMH TOYKa-
MU, [Ipyroe pacnojio’keHue UCKOMBIX TOYEK Ha INPSAMBIX @ ¥ b MOXKHO
NOJIYyYUTh, PACCMOTPEB Cly4ail, KOrga ofHa U3 3TUX ToueK Oyzer me-
peceuenueM b u b,, rgze b — b, IpH NOBOPOTE OTHOCUTEJLHO ILIEHT-
pa O Ha yron 70° mpoTHB YacoBO# CTPeTKH. 3ajzauya MOMKeT U He
MMeThb pellleHUsI, eCJM IIpAMas a, He NepecekaeT b, a b, He mepeceKa-
eT a. 3ajaua uMeeT GeCKOHEUHOEe MHOJYKECTBO peIlleHHil B cayuae,
ecnu a, coBnajaer ¢ b uam b, copmanaer c a.

2) Ilycts HekoTOpas GuUrypa mnepexoaur B cebs NIpH napajuieib-

-
HOM IIepeHOCe Ha BEKTOp a. Toma IIpH HnapaJjijieJIbHOM IIepeHoCe Ha

BEKTOD na (n — menoe umcyo) purypa Takxe nepeiiger B ce6sa. Io-
Ka)keM Tellepb, YTO He CYIIeCTBYeT KPyra, BHYTPH KOTOPOTO JexKaja
61 nanHad ¢urypa. Ilycts Takoit kpyr cyuiecTByer. OTMETHM IPOU3-
BOJIBHYIO TOYKY A, IPHHaAJexalyoo ¢purype, U mposeiieM U3 TOY-

KU A Jy4, COHaIIpaBJIeHHEIH BekTOopy a. IlycTh B — TOYKa mepecede-
HUA 3TOTO JIydya ¢ OKpysKHocThbio. Torga npu napaJjjieJsHOM IIepeHoce

a
Kpyra, 4TO IPOTHUBOPEYHUT TOMY, 4YTO GUrypa MOJKHA IIEePEeXOAUTh
B cebs. 3HAUUT, He CYLIeCTBYeT KPyra, BHYTPH KOTOPOro JexxaJja Okl
naHHas durypa.

76.1. 1) PaccMOTpMM IEHTPAJLHYI0O CHMMETDPHIO OTHOCHTEJbLHO
Touku O. Ilpu satom aBukenuu A — C, B — D, orpesok AB B oTpe-
3ok DC. 3HauuT, cepeguHa oTtpeska AB — Touxka M oto6paskaercs
Ha cepeauHy otpeska DC — rtouky H, moatomy O — cepeiuHa OT-
peska MH.

2) Ilycts aBe mapajuienbHble NIpAMBIEe @ U b NepecedyeHLl CeKy-
meid AB B Toukax A u B cooTBeTcTBEeHHO, npuuem a | AB. Paccmor-

AB > .
Ha BEKTOp — |+1|a Touka A nepenuger B TOYKY, JeXallylo BHe

PUM napajyeJbHBIiI IIepeHOC Ha BEKTOP AB. IIpn aToM ABMYKEHHH
npamMas a oTtobpaxkaercs Ha IpsaMyio b, a npsimas AB — Ha camy
cebd, TaK KaK IPU JBUMKEHHM YIJBI COXpaHsAwTcH, To b 1 AB.
76.2. 1) Paccmorpum paBHOGeApeHHBIH TpeyroasHnk ABC ¢ oc-
HoBanueMm AC, mexnanamu AA; u CC, u Beicoroit BK. TIpu oceBoit
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CHMMeTDHH OTHOCcHTeJbHO BK Touka B nmepeiifer camMa B cebsi, a TOU-
ka A — B Touky C. Torga cepesuna orpeska AB — Touka C, me-
peiifieT B cepeauHy orpeska CB — Touky A,;. 3HAUHUT, OTPe30K AA,
orobpasutca Ha oTpe3ok CC,. CnegomarenpHo, AA, = CC,.

2) PaccMorpum OKpy»KHOCTb ¢ meHTpoMm O. Ilyets ayru AB u CD
3TOI OKpYKHOCTH paBHEI. Torma LAOB = ZCOD, a suauur, ZAOC =
= ZBOD. PaccMoTpuM noBopoT BOKpPYr TodkKu O Ha yroa AOC, npu
kotopom A — C. IIpu arom asusxkenuu B — D. 3nauutr, AB =CD.

76.3. 1) PaccMOTpUM LEHTPAJbHYI0 CHMMETDHIO OTHOCHUTEJBHO
TOUKH INepeceueHus AMaroHaseil mapaJjuiesiorpamma. IIpu 3ToM ABH-
JKeHUH oTpe3ok AD orobpaskaercsa Ha orpe3ok BC, nmpamaa MH —
Ha cebsi, Touka D — Ha TouKy B. Cuaemosareabno, H —- M u
DH = BM.

2) ITycts a v b — naHHBIe mapaJjuiejibHbIe NpAMble. CHayasa 1mo-
CTPOMM IIPOM3BOJIBHYIO OKDY3KHOCTb, KacaloUlylocsa IPAMBIX a #u b,
M IPOBeJEeM Uepe3d TOYKY A NPAMYIO ¢, Napa/uleJbHYI0 NpAMO# a.
IIycte B — ojiHa U3 JBYX TOUYEK NepeceueHUusA IPAMOI ¢ M MOCTPOEH-
HOH OKpy»xHOcTH. MickOMasi OKPY’KHOCTH MOJIYYAETCA M3 IIOCTPOEH-

HOH NapaJijleJIbHbIM IIePeHOCOM Ha BEeKTOD BA. 3ajaya uMeeT JBa pe-
IIeHUusl B 3aBUCHMOCTH OT BbmIOOpa TOukHM B.

76.4. 1) IlycTh B OKpPYXXHOCTh BHucaHa Tpaneuus ABCD
(AB || CD). PacCMOTPMM CHMMETPHIO OTHOCHUTEJBHO MPAMOM, IIPOXO-
AAmel Yyepe3d IEHTP OKPYKHOCTH IEPIEHAUKYJISPHO OCHOBAHHAM
Tpanenuu. IIpu 3Toi cCHMMeTPUM OKPYXKHOCTH, a TaKKe INpaMbie AB
u CD orobpakalorca Ha cebsi. 3HayuT, TouKa A oTobparkaercsa Ha
Touky B, Touka C — Ha Touky D. CunemoBareapHo, AC = BD.

2) BbINMOJHHMM IIOBOPOT OTHOCHTEJBbHO LieHTpa A Ha yroa 90° mo
4aCcoBOH cTpeJsike (OJasa ompeaesieHHocTH). IIpu sToM moBopoTe Ips-
Mas ¢ oToOpasuUTCA HA NPAMYIO ¢, U IlepecedeT ee B Touke B. Ilpu
IMOBOPOTE OTHOCHTEJbHO ILieHTpa A Ha yroa 90° mpoTuB uacoBoOM
cTpenkM mpamas b oro6pasuTca Ha NMpAMYIO b, KOTOpas Iepeceder
npamyo ¢ B Touke C. TpeyronsHuk ABC uckoMbIii. 3ajjaua HUMeeT
eIVHCTBEHHOE pellleHHe AJis AJAaHHOIO HAMpAaBJIEHHS IIOBOPOTA.

76.5. 1) Yepes uenrp kBaapara ABCD npoBeleHH JBe B3aUMHO
neplneHAUKYyJAsApHble npamble MH wu KP, mnepecekamwmiue CTOPO-
el AB, BC, CD, AD B Toukax K, M, P u H coorBercTBeHHO. Pac-
CMOTPHM IIOBOPOT OTHOCHUTEJLHO I[eHTpa KBagpara Ha yroa 90°, npu
kKoropoM Touka C orobparkaercsa Ha ToukKy B. IIpu sTom moBopore
npamasa KP orobpasurca Ha npamywo MH, orpesok CD — Ha oTpe-
30k BC, otpesok AB — Ha oTpesok AD. 3uauur, Touka M nepeiiger
B ToukKy K, Touka H — B Touky P. CremoBarenbno, KP = MH.

2) Ilpu cMMMETpHH OTHOCHUTEJLHO MPAMOM ¢ TOUYKa B nepexoauT
B TouKy A. IlocTpoum npsmyio b, CHMMETPHUIHYIO IPAMOI b OTHOCH-
TenbHO npamoit c¢. Touka mepecedyeHuss NpAMBIX a U b, 6yzer Tou-
Koit A. Jlanee BoccTaHaBJIMBaeM TpeyroJbHHUK ABC mo ocu CHMMeT-
puu ¢ U BepiuuHe A.
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76.6. 1) Ilpu nmapannenrHoMm mepeHoce Ha BeKTOop 0,0, OKDyX-
HOCTb C LeHTpoM O 0TOGpasuTCs Ha OKPYXKHOCTh ¢ IeHTpoM O,,
a npamasa AB oro6pasurca Ha cebA. 3HauumT, TOUKa A mepeifer

— —_—
B touky C, Touka B — B Touky D. CuegoBarennHo, BD = O,0,,
orkyna BD = O,0,.
2) IIpu UeHTPaJbHO# CHMMETPHHM OTHOCHTEJNBHO TOYKHM O TOu-
Ka D nepeiiget B Touky B. IlocTpoMM NpsiMyl0, CHMMETPUUYHYIO Ips-
MOii, coAep:Kailei Jyd n, oTHOocHTenbHO Touku O. Touka mepeceue-
HUSA MOCTPOEHHOM mpsamMoii u aydya m 6yaer Toukoil B. Ilo Toukam B
n O MOXHO BOCCTaHOBHUTH KBajapaT ABCD.

77.1. 1) 6) 6; B) HBl:%, BC, =13,

4

77.2. 1) 6) +3; B) 30°, 60°, 90°.

77.3. 1) 6) BH mennrme A B,.

77.4. 1) 6) 6.

77.5. 1) 6) MoxxkHo mokasaTh, uTo AD || CB. BeicoTa TpeyroJjb-
HUKa ABD, npoBejeHHasi U3 BepIINHbl B, paBHa BBICOTE TpPEYrojib-
Huka CBD, mnpoBeieHHOII M3 BepUIMHBI D), 3HAYUT, MJOHIaJH ITHUX
TPEeyroJbHHUKOB OTHOCATcA Kak AD : BC. TpeyroabHuku AOD u
BOC mnopo6Hbl, moatomy AD : BC=b: a.

B) MoxxHO nOKasaTb, uro TpeyroabHuku MOC u BOH paBHBI,
3Hauut, MO = OH. Kpome Toro, ZCOB + ZCOM + ZMOA =180° u
/BOH = 0,5/BOD = 0,5ZA0C = ZMOA. CnenosarenbHo, ZBOH +
+ ZCOB + ZCOM = 180° T.e. Touku M, O, H nexar Ha OJHOIi
IIPSIMOH.

r) Ilo Teopeme O BHeIIHEM Yyrje TpPeyrojJbHUKAa 4AOD=%.

IIycts OH — BbICcOTa TpeyroabHuka AOD, M — meHTP BONUCAHHOH

B TpeyroJdbHUK AOD okpyxuoctn. Torma us tpeyrombauka AOD

AH =b cos %, a u3 Tpeyroabauka AMH MH = b cos % tg %. Y1065

Ha¥TH pagMyC OKPY’KHOCTH, OINMCAHHOM OKoJI0 TpeyroiabHuka BOC,

BOCHoab3yeMca GopMyJ1on 'CC = 2R, rge ¢ — cTOpPOHa TPEYroOJIbHHU-
sin

Ka, npoTuBojeskamasa yray C, R — paguyc OIHCAHHOHN OKPY’KHOCTH.
Torza MCKOMBIH pajguyc paBeH — %

;o a
2 sin 9

2) Yrasanue. CTOPOHBI HICKOMOIO TPEYTOJbHUKA U HauepUeH-
HOroO OTHOCATCA Kak 4 : 3.

77.6. 1) 6) Tak xkak Tpeyroabauku OKM u OPH paBHBI, OTHO-
IeHHWe UX IepUMeTPOB paBHO 1.

B) MoyxHO noKasarh, uto TpeyroabHUKH KOH u MOP nonoGubI,

OH _ KH

== = 222 T :KH=MB: MP, ,
npuyYeM o 5 ak Kak AH : K M P, nmonyyaeM, 4TO
OH _ AH

OM - MB" YuurtniBas, uro yrasl AHO u BMO paBHBI, AOKa3kIBaEM,

4yTo TpeyrodbHUKH AOH u MOB noao6usl. U3 momobusa 3THX Tpe-
YroJAbHUKOB cienyer, uto ZAOH = ZMOB. JJajiee MOXHO JOKa3aThb,
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yto yrasl AOH u MOB BepTUKaJIbHBEIE, a8 3HAUUT, TOUKH A, B, O Je-
KaT Ha OXHOU HpAMOIi.

[od b
r) a cos o tg 2’ Jsina’

2) Yrasaunue. CTOPOHBI HCKOMOIO TPEYroJbHUKA M HAYEPUEH-
HOTO OTHOCATCHA Kak 2 : 3.

78.1. 6) 20 cm?. 78.2. 6) 48 cm?.

78.3. 6) 2,4 cm. YKkasauue. Paguyc OKPY>KHOCTH, BIUCAHHOM
B poM0, paBeH IIOJIOBUHE €ro BBLICOTHI.

78.4. 6) 4,8 cm. YKkasauue. Paguyc OKpy»>KHOCTH, BIHCAHHOM
B pom6, paBeH MOJIOBUHE €r'0 BBICOTHI,

78.5. a) PaccMorpuM noBOpoT Ha yroJ 90° OTHOCHTEJLHO IEeHT-
pa kBagpara, npu koropom T — H. Ilpu 5TOM JBHUKEHMUH IIps-
maa KT orobGpaskaercs Ha npamylo PH, npsasmas AD — Ha nps-
myto CD, npamas BC — ua npsamywo BA. 3uauur, K — P. CieznoBa-
TenbHO, TK = PH, OoTKyZa MOXXHO AOKa3aTh, UYTO YETLIPEXYTrOJbHUK
PKHT — xBagpar.

6) IIns ompepeleHHOCTH O6yAeM CYMTATh yroj o octpeim. Torza
onycTuM mnepneHaukyaap TM wu3 Touxkum 7 Ha npamyw BC.

TM = CD = BC = a. U3 Ttpeyroneauka KTM naxoaum KT =2

sina’

a?

2sin? o

78.6. a) Ilpu cuMMeTpUH OTHOCUTEJbHO TOuKU O npamasa DC
otobparkaercss Ha npsamyl AB, a npsamas KM — Ha cebs, T.e.
K — M, suauur, KO = OM. AHajoruy"o nojydaem, uyro PO = OH.
Tak kKak B ueThIpexyrojbHuke APOM cymma yriosB pasHa 360°,
To LAMO = 90°. CnemosatenbHo, oTrpe3aku PH u KM — BBICOTHI
pomba, a moromy PH = KM. 3uayuT, B yeThipexyronbauke MHKP
AVAaroHaJu PaBHEI U B TOUYKe MepecedyeHUA AessATcsa nomoaam. OTcro-
Jla cleyeT, YTO STOT YETHIPEXYTrOJbHHK — NPAMOYTOJbHHK.

3HauuT, miaowans keagpara PKHT pasna

2
6) 2~ . YVkasanue. Haiigzure yroax OPK.

te &
g2

79.3. 1) 150°, 120°, 90°.

2) Ilycrs Touku K u M — cepeaunnl ctopoH AB u AC coorser-
cTBeHHO, O — IIeHTP OKPYKHOCTH, ONHCAHHON OKOJIO TPeyTroJbHHU-
xka ABC. Torma KO u OM ABIAKTCA CepeJUHHBIMU IIepIeHINKYJIs-
pamu K ctoponam AB u AC. 3umauur, AK=11cm, AM =8 cm,
AO =12 cm. Pemas npsimoyrosabubie TpeyroabHuku AKO u AMC,
Haligem yrabel KAO u MAO, a 3atem u yron BAC, oH paBen 71°45’.

79.4. 1) 45°, 45°, 90°. 2) 7°24'.

79.5. 1) 13:12:11. YkasaHnue. CHauana Haljure rpagyc-
HBIe MephI COOTBETCTBYIOIIMX AYT, a 3aTeM BOCHOJBL3yiTechk (Gopmy-
JIOH AJIUHBI AYTH.

BC

2) Bocnoabayemca ¢opmyJoit o A =2R, rae R — paguyc OK-

PYKHOCTH, OMUCAHHOH OKOJIO0 TpeyroabHuKa ABC, u Haiinem £LBAC.
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3areM 10 TeopeMe O CyMMe YIJIOB TDEyrojbHHKa BBIYHCIHUM
yron BCA. HUckoMmele yrinsl paBHbl 41°49’, 113°11’ uam 138°11’,
16°49'.

79.6. 1) 50°, 60°, 70°. 2) 125°19’, 38°41’ uau 22°41°, 141°19’".

80.1. 2) §5=§E4’+§B_c’. 3) x2+y?=18. 4) 33°41". Yxa-

3aHue. Bocnoabp3yiiTech CKaJApPHBIM IIPOHM3BeJeHHEM BEKTODOB.
80.2. 1) (6; 9). 2) (x — T2+ (y — 5)* = 34.

3) 0_15_——00 0_13.

4) 18°26'. Y KasaHue. Bocnonb3yiTech CKaNAPHBIM IIPOU3Be-
JeHUeM BeKTODOB.

80.3. 1) CA{-8;8), CB{6;6), CA-CB=-8-6+8-6=0,
3HAYHUT, TpeyroabHuK ABC npaMoyroiabublif ¢ npaMeM yriaom C.

2) TpeyroabHuk ABC npsamoyrojbHbBI#, mosToMy Touka O sBiA-
eTcsa cepeauHOil cTopoHb! AB. 3mauur, co =% CA +% CB.

3) (x— 1)+ (y - 9)* = 50.

4) 36°52’. YxaszaHue. BocmoabayiiTech CKAJAPHBIM IIPDOU3BE-
IEeHHEM BEKTODOB.

80.4. 1) BA {2;4), BC{4;-2), BA-BC=2-4+4(-2)=0
IBTA> | =] BC | = ¥20, 3maunT, yeTnIpexyronbHuk ABCD — kBajpar.

2) o?’::%ﬁ+%[5. 3) (x - 1)2+ (y — 3)2 = 10.

4) 26°34’. Ykasaunue. BocnoabayiiTech CKaJsAPHBLIM IIDOU3Be-
IeHHeM BeKTODOB.

80.5. 1) K (2; 1), AK = \/(—4—2)2 +(0-1)% =37.

2) AHanusupysd 3sHaueHHs KOOpAHMHAT ToueK A, B, C, MOXKHO J0-
Kas3aTh, YTO TpeyroJlbHUK ABC paBHOGeApeHHBIH, IPpHUYEM €ro OCh
CUMMETPHUH COBIIaJaeT ¢ ochkio opauHar. CnegoBarenbHo, Touka O
JEeXUT Ha OCHU opAMHAT M umeeT KoopamHatel (0; y), OA = OC.
Brauut, (0+4)? +(y -0)2 =/(0-0)2 +(y—2)?, oTkyaa moxyuaem
y=-3 u OA = 5. YpaBuenue oxkpyxHoctu: x2 + y + 8% = 25,

3) l'ch'rr, P — Hauyayio xoopzmnafr Torzxa OP :0C=3:5,
OC’ = 3 OP Onuako OP = 1 OA + = 1 OB MO3TOMY OC 5 OA + =2 5 OB

4) 10°18’. YKaaaHHe. Bocnonbsyn'recr. CKaJmprIM npousse-
JeHKEeM BEeKTOPOB.

80.6. 1) M (4,5; 6), CM =,/(0— 4,5)2 +(-12-6)% = V1277.

2) AHaJausupys SHa4YeHUdA KoopauHar touek A, B, C, MOMXHO
AOKa3aTh, 4YTO TpeyrojbHUK ABC paBHOOeApeHHBIH, IpHYEM ero
ocHoBaHue AC TDUHAAJEIKHUT OCH opAuHAT. Breiumcaum AC = 24,
AB =15, BC = 15; paccrosinue oT ToOUYKH B no npsamoii AC paBHO 9.
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ITo dopmyne r = %, rae r — paguyc OKPY»KHOCTH, BIMCAHHOH B Tpe-
YroJbHUK, P — mepumerp TpeyrojbHHKa, a S — IJIOaAb Tpe-
YTOJbHHUKA, HaxoiuM r = 4, Torga uckoMoe ypaBHEHHE OKPYKHOCTH
6yaer umets Bux (x — 2)2 + y? = 16.

— —

3) IIycrs K — mauajno koopaurHat. OB : OK = g, OB=-3 OK,
OK==-0A+=0C, OB=-20A -20¢C.

2 2 8 8

4) 36°52'. Ykasanue, BocmoabsyiiTech CKaJAPHBEIM IPOU3BeE-
IeHUEM BEKTODOB.

2) O6o3HayMM JAaHHYIO NPAMYIO 4Yepe3 @, AaHHYIO TOYKY ue-
pe3 A. IIpambie AB u AC mpoxoaaT uyepe3 TOuky A (troukm B u C
NpUHaAJgexKaT npamoi a). B 3agaue 81.1 (2) 661510 fOKA3aHO, YTO JIIO-
6asa U3 IpPAMBIX, IepeceKawlnad NPAMYIO @ U IPOXOAAIas uepes
TOYKY A, a Takke npsambie AB u AC nexat B miockoctu ABC. 3Ha-
YUT, BCe IIPSAMBIEe, IIPOXOASAIHE Uepe3d TOYKY A H IepeceKaloliue
IpsAMYIO a, JieXXaT B OJHOH IJIOCKOCTH.

81.4. 2) Yepes aBe AaHHbIE TepeceKaolliieca MPAMble TPOXOIUT
IOCKOCTh 0. Ka)kaasa u3 npaMbix, mepecekarmwlan JaHHblEe NPAMbBIe
U He NIPOXOJAINAA yepes3 TOYKY A, HMeeT C IJIOCKOCThIO O IBe 00Ijne
TOYKH. 3HAYHUT, BCE 3TH NPSAMLIE JIEKAT B IJOCKOCTH Cl.

81.5. 1) a) Hckomasa Touka ecTb Touka T mepeceueHUA NPAMBIX
MH u AD.

6) Hckomas nuauA ecTh npamasa TC.

2) Touku A, B, C ecTh ofIiye TOYKH IJIOCKOCTeH o0 1 . 3Ha4yurT,
IUVIOCKOCTH O U [ MMeT o6y NpsAMYl0, KOTOPOH NpUHAAJeXKAaT
Touku A, B, C. CinegoBarenbHo, Touka C JeKUT Ha npamoii AB.

81.6. 1) a) Uckomasa TouKka ecThb TouKa T mepeceyeHHs Ips-
meix MH u AC.

6) Hckomasa nuHuA ecTh npamasa TB.

2) Tak kak npsaMas @ HepeceKkaeT IJOCKOCTb [ B Touke M, To
M € B. B To ke BpeMa M € 0, MOTOMY UTO NpAMas @ JIEXKHUT B IJIOC-
KOCTH 0. 3HAYUT, TOYKa M NpHUHAAJIEKUT OZHOBPEMEHHO U MJIOCKO-
cTH O, ¥ miaockoctu P. CiexoBaTesbHO, 3TA TOYKA NPHUHALIEKHUT
npsamoit b, o KOTOpPO#H mepeceKalTcsA IJIOCKOCTH O U f.

81.7. B rpeyronsauke ABC yroa C npamoii. Touku A, B u O Jse-
JKaT Ha OfHOU npsmoi. Yepe3d 3Ty NpAMYIO MOYKHO ITPOBECTH ILJIOC-
KOCTb, B KOTOpoit Touka C He jyexxur. IlosaTromy Touka C He Bcerga
JIeXKUT B ILJIOCKOCTH ABO.

81.8. He Bceraa.

82.1. 1) 48 cm. 2) CkpeluBaoTCcH.

82.2. 1) 20 am. 2) CkpemmBarorcd.

82.3. 1) 18 cm. 2) CkpeuiuBarorcs.

82.4. 1) 16 oM, 32 am. 2) CxpemmuBaroTCs.

82.5. 1) Tak xak npaMas @ napajjejbHa NIpsaMoi b u npamada ¢
napaijienbHa OPAMON @, TO NMpPsIMble b U ¢ mapayuledbHbI. Ilpeano-
JIOXKUM, YTO NMpAMAas ¢ He JIeXKUT B ILJIOCKOCTH O, a IlepeceKaeT ee,
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TOorjga U mpsMasa b mepecexkaeT MJOCKOCTb O, TAK KaK €CJU OJHa M3
IBYX Iapa/lIeJbHBLIX TMPAMBIX IIepPeceKaeT JAaHHYIO IJIOCKOCTh, TO H
Apyras npaMas mepeceKaer 3Ty IJIOCKOCTh. OAHAKO IO YCJIOBHIO 3a-
Jauyd MpAMas b JeXKUT B MJIOCKOCTH O.

2) Ilo npu3HAKy CKPEIUBAIOIIHXCA NPAMbIX npamble KH u OP
cKpelliuBaloTCcA. 3HaUUT, Touku K, H, O, P He nexaT B OJHOH IJI0C-
kocTtu. IlosTomy npsameie OK u PH He jexxaT B OAHOH IIJIOCKOCTH,
a 3HAYHUT, CKPEIHBAIOTCAH.

82.6. 1) Ecrm a || b, b |l ¢, To a | c. Ilo ycnoBuio 3agauu np-
Mas a TepeceKkaeT IJIOCKOCTb (, 3HAYHUT, M IpsAMas ¢ IiepeceKaeT
IJIOCKOCTDh Q, IIO3TOMY JIeXKaTh B Heil He MOXKeET.

2) CkpemuBaioTcs.

82.7. Ilycts E, P, K, H, O, M ABJAKTCA COOTBETCTBEHHO Cepe-
AAHAMH oTpe3koB AB, CD, AC, BD, BC. MoxHO J0OKa3aThb, YTO Ue-
TeIpexyronbHUK EHPK sBiasieTca napajejlorpaMMoM. 3Ha4HT,
orpe3aku EP nu HK nepecekailoTcd M B TOUKE IIepeCeUeHHUs AeATCH
noroJiaM. AHaAJIOTUYHOE YTBEPXKIEeHHNEe MOXKHO JOKAa3aTh U JJIs OTPE3-
KoB EP u OM. 3Hauur, npsameie OM, EP, HK npoxogAaT uepe3 OgHY
TOYKY.

82.8. Ykaszauwue. 3azaua peliaeTcsa aHAJOrH4HoO 3ajgaude 82.7.

83.3. 1) 4. 2) IIpsamble MoryT ObITh NapajjeJbHBIMH HJIH CKpe-
H{UBAKIAMHCS.

83.4. 1) 5. 2) IIpsambie mMoryt OBITH IIepECEeKAIOIIMMHUCHA, CKpe-
I{MBAIOIUMHKCS, MapauleJbHBIMH.

83.5. 1) Ykasaunue. [Joxaxure, 4TO yeTbipexyroabHuk PKHM
SIBJISIETCA NapaJljIeIorPaMMOM.

2) MoxHO I0Ka3aThb, 4To npsmeie EH u KM napaunenbHbl. 3Ha-
yuT, maockocty PEH u PKM mnepeceKaloTCsA IO NPAMO, Napajelb-
Ho#t npameiMm EH u KM, npoxofsieil yepe3 Touky P.

83.6. Yrxazanue. 3amaun pelaloTcsa aHAJOTHYHO 3agayam 83.5.

84.1. 2) 5cm. 84.2, 2) 14 cm. 84.3. 2) 3 cm. 84.4. 2) 5 cm.

84.5. 1) BoamokHBI gBa caydasi: TouKa K JeXKUT MeXAY I1JIOCKO-
cTaAMH O U B 1 Tourka K He JIeuT MeXAY IJIOCKOCTAMHU O U . B Kax-
JOM H3 CJIyYaeB HAXOAHUM HCKOMBIE OTPE3KH M3 MOAOOHA TPEyrojb-
uukos KA A, u KB B,. Ilonyuaem KA, =3 cm, KB, =16 cMm uian
KA, =21cm, KB, =16 cm. 2) Her.

846. 1) 1,5cmu 7,5¢cm uau 3 em u 7,5 cm. 2) Her.

84.7. Ecnu - naHHBIEe NOpsAMbIe NOapajjiejibHbie HJIH IIepeceKalo-
mpecsi, TO MPOBEJEM Yepe3d HHUX IIJIOCKOCTb. B 3TOH IJIOCKOCTH
A A, || BB, || C,C,. Ucnonpayda NpU3HAKU MOJOOMA TPEyrojbHHKOB,
MOJKHO JJOKa3aTb TpeOyeMoe paBeHcTBO. Ecin maHHbBbIe psMbie CKpe-
IIUBAIOTCA, TO NPOBEJEeM uepe3 TOYKY A; IpAMYyIo, NapaljleJbHYIO
npamoit A,C,. IIycTs aTa npAMas nepeceKkaeT IJIOCKOCTh § U Y B TOU-
kax B, C; coorsercrsenHo. Torma A B;: B;C;=A B, :B,C, u
A B, : B,C,= A,B, : B,C,. Ilo nokasasHOMY BbIllle IpaMbie A,C, U
A,C, nepecexalorcs, a npamele A;C, u A,C, napannenbHsl. 3HAYHUT,
A.B,: B,C,=A,B, : B,C,.

84.8. Ykaszanue. 3azaua peliaercsa aHAJOTHYHO 3agaue 84.7.
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Puc.

85.1.
85.2.
85.3.
85.4.
85.5.
JIorpaMM.
85.6.
JIOTPAMM.
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1)
1)
1)
1)

1)

Puc. 306

Puc.
Puc.
Puc.
Puc.
Puc.

Puc.

300.
302.
304.
306.
308.

310.

Puc.
Puc.

Puc
Puc
Puc

Puc.

. 305.
. 307.
. 309. CeuenueMm sABJIAETCA IapaJjiie-

311. CeuenueM sABJseTCA IapaJiie-

Puc. 307



Puc. 309 Puc. 310 Puc. 311

85.7. HUckomoe ceuenme msobpakeHo Ha pucyHke 312. Crauana
cTpouM npsamyio ME, napainenbuyio 60KoBoMYy pebGpy MapaJijiesenu-
nexa. X — ofiias TOUKa MJIOCKOCTEH CeYyeHUd UM OCHOBAHHUS, TAK KaK
IPUHAIJIEKUT OgHOBpeMeHHO npAMbIM MP u ED. Touka T cTtpoutcs
Kak nepecedenue npambix KX u DC. Orpeskun HM u MO crposarcs,
HCXOAfA W3 NapajjeJbHOCTA IPOTHUBOMOJIOXKHBIX TIpaHeil mapasie-
Jenunena. B ciyuae, eciu npamele MP u ED He nmepeceKyTcd, Nps-
masa KT npoBoauTcsd mapasjejibHO Ipsamoilt MP.

85.8. HUckomoe ceuenue usobpakeHo Ha pucyHke 313. Cuauasna
ctpouM npsimbele ME u PT, napanjieibHbie OOKOBBIM pebpam mapaJi-
Jejenunena, X — oblas TOYKA NJIOCKOCTEH ceyeHUS U OCHOBAHUSA,
TaK Kak IPUHALJIEKHUT OgHOBpeMeHHO NpAMbIM MP u ET. Touku O
u Y monyuaeM kak nepecederue npamoii XK c pebpamu AB u DC co-
orBeTcTBeHHO. OTpe3ok YH cTpouTcs, UCXOAsL U3 TOrO UTO HNPOTUBO-
TIOJNIOKHBIe I'DAHU Napajuiejieniuiiefja napajjejbHbel. B ciaydae, ecin
npameie MP u ET He mepecexkyTcs, npaMas YO NpPOBOAUTCA mapali-
JeJibHO nipaAMoit MP.

86.1. 1) 13 cm. 86.2. 2) 13 nm. 86.3. 2) 10 cm. 86.4. 2) 12 cm.

86.5. 1) Bo3aMOXXHBI ABaA cJayuas.

a) Touku A u C Jyexxar 1o OZHY CTOPOHY OT IJIOCKOCTH.

6) Touku A u C JyekaT 110 pasHble CTOPOHBI OT ILJIOCKOCTH.

Puc. 312 Punc. 313
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B cnyuae a) mpoBemem Bricory AK Ttpanenun ABCD. Torga
AK =8 cm, KC=6cm. U3 Ttpeyronbumka AKC Haxozum, UTO
AC =10.

B cayuae 6) mokaxkem momobue TpeyroabHukoB AOB u COD,
rae O — rouka nepeceueHus orpeska AC u miaockoctu. U3 nmonobusa
TpeyroJbHUKOB AOB u COD naxomum OB =3, OD=5. Torapa
A0 =310, 0C =5V10 u AC =8+10.

2) Her, Tak KaK B IPOTHBHOM CJiyuyde IpAMble OyAyT mapajjeib-
HBIMH.
86.6. 1) V29 umu 5v5. 2) Her.

86.7. Tak kak ABe HmpsAMbIe, IEePIeHAUKYJAPHbIE OJHOM IIJIOCKO-
CTH, apajjeNbHbl, TO YeThipexyronbHUKu ACC, A, u BB,D,D aBns-
IOTCA TpanenuaMu (UJIM [apaJljiejlorpaMMaMH), IJIOCKOCTH KOTO-
pPBIX TEePHEeHAUKYJIAPHBI MJIOCKOCTH (. YUHUTHLIBAS, YTO AA, +CC, =
= BB, + DD,, nosaydaeMm, 4To CpeJjHHe JHHUHU ITHUX Tpameunui (ma-
pasutenorpamMmmoB) pasHbl. Ilyere Touku M, K, M,, K, — cepeiuHbI
orpesxkos AC, BD, A C,, B,D, coorBercrBenHo. Torna MM, = KK,.
W3 nepneHAUKYIAPHOCTH IIJIOCKOCTEiH 4YeThIpeXyroabHukos ACC, D,
1 BB,D,D naockocTH ¢ BbITekaeT, uro MM, || KK,. CirenoBaresnn-
HO, uYeThIpexyronbHUK MKK M, sBiserca napajjelorpaMMoM H
MK || M,K,. B To e BpeMsa MOXKHO HOKa3aTh, 4To MK || AD u
MK, || AD,. 3nauur, AD | A,D,, otkyna cuaeayer, uto AD || a.
Anxanoruyso noaydaem, uto BC || c.

86.8. Yxasanue. U3 paBencrBa BB, = DD, mnoxydyaeMm, 4TO
BD || BD,. Janee 3anaua pellaeTcA aHaJOru4yHo 3ajgade 86.7.

87.1. B) 6. 87.2. B) 24.

87.3. 6) 84 mm2. 87.4. 6) 84 mm?2,

87.5. 1) Tpeyroasauku DAB u DAC paBHHI IO JBYM CTOPOHaM
U yriay MeKay Humu, 3Hauut, DB = DC. Ilyctp K — cepeauHa OT-
peska BC. Torma orpesku DK u AK 6yayT BbICOTAMH TPEYroJbHU-
KoB ABC u DBC cooTBeTcTBeHHO. 3HAUUT, npAmMasas BC nepneHguKy-
JaapHa miockoctu AKD, a 3HauuT, U npamor AD.

2) Ecuu tpeyronsHuku ABD u ABC nexaT B OJHOH IJIOCKOCTH
ADC, to npamas AB moikeT He ObITh NEepPHNEeHAHUKYJISPHOH IJIOCKO-
CTH O.

87.6. 1) OueBuano, uro DB = DA u tpeyroasauku BDC u CDA
paBHubl. 3uauuTt, BC = AC. Ilycts K — cepenuna orpeska AB. Torga
CK u DK — BpicOTHI TpeyrojbHUKoB ABC u ABD COOTBETCTBEHHO.
CrnenoBatenbHo, npamas AB mnepneHAuKyJlaspHa miuockoctu CKD,
a 3HayuT, u npamoir DC.

2) He Bcerga.

87.7. OueBugno, uTo TpeyronbHuku AA,D, u AA,B, pasHH,
saauur, AB, = AD,. Ilycte O — cepeauna orpeska B;D,. 3Ha4yur,
npsimas B, D, nepnenaukynapHa niaockoctu ACC,, B KOTOPOH JexaT
npamele A;O u AO. Ilpamaa A,C Take JeKUT B 3TON IJIOCKOCTH,
nosroMy npsameie A,;C u B;D, nepneHAUKYIAPHHI.
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87.8. Ia. YkaszaHue. 3agaua pe- D
nlaeTcss aHaJOTH4YHO 3ajxaue 87.7.
88.3. 15cMmu6+/3 cm. 88.4. 15¢cm 1

8\/5 CM. A

88.5. Onycrum nepneaukyasap DK
u3 Touku D Ha npamyio AC (puc. 314). B
Torpa npsameie BK u AC B3auMHO Imep- ¢
NeHANKYJSAPHBL 0O TeopeMe O Tpex
nepueHauKyafapax. Tak Kak TpeyroJb- K
HUK ABC TynoyroJbHbI#i, TO Touka K Je- Puc. 314
KUT Ha IPOROJI2KeHHH cTopoHbl AC 3a
Troyky C. M3 tpeyroabauka BKC naiinem BK = 5+/3 cM, a u3 Tpe-

yroabHuKka BKD KD = 10 cm. PaccTossHue ot Touku B [0 IJIOCKO-
cru ADC ectp BricoTa BM TpeyroabHuka BKD. BM = 2,53 cm.

886. 2cMmu~3 cM. Yrazauue. OnycruTte nepneHgukyasap EK
u3 Toukn E Ha npamyio DC (puc. 315). Touka K Oyzaer JyexkaThb Ha
MIPOJOJI’KeHUH CTOPOHEBI pomba DC 3a Touky D. anee 3ajaua pemia-
eTcsa aHAJIOTHYHO 3amade 88.5.

88.7. 1) IIycts AK — BbIcoTa TpeyroabHuka ABC, a AK, — ee
MPOeKIUA Ha IJIOCKOCTh O (puc. 316). MoxkHo nokas3aTs, utro AK, —
BeicoTa TpeyronbHuka AB,C, u KK, =5 cm. IlocnexzosarenbHo Ha-
xoauM AK, us tpeyronvauka AB,C,, AK u3s tpeyronbrHuxka AKK,:
AK,=12cm, AK =13 cm. Ilmomane TtpeyronbHuxka ABC paBHa
91 cm?.

2) IlycTb maHbl ABe NapajuiejbHble IIOCKOCTH o U B. VI3 maHHO-
TO MHOJKECTBA TPEYrOJIbHUKOB BbIOEpEM NPOM3BOJIBHBLIM TPEyroJib-
HUK ABC, B KoTOpOM BepiinHbl A U B npuHaziexaT IJIOCKOCTH Q,
a BepuinHa C — minockoctu P. ITycte M — Touka mepeceueHUs Me-
AUaH 9TOro TpeyronbHumka, a CC, — ogHa u3 MeauaH. Uepes Tou-
Ky M nposeaeM npamyo KE, nepleHIUKYJIAPHYIO JaHHBIM IIJIOCKO-
cram, Tak 4T0 K € o, E € B. MoxkHO JgokasaTh, UTO TPEYTOJbHH-
ku KMC, n EMC nono6usl, npudeM EM : MK =CM : MC, =2 : 1.
Takxum oGpadoM, Ka)kxjasd TOYKa HCKOMOI'O MHOXXECTBA OTCTOMUT OT

IJOCKOCTH O Ha OJHO M TO XX€ pacCTosHHe, paBHOE % paccToOAHUA

E

Puc. 316
225



MEeXJAY IIJIOCKOCTAMM. 3HAYUT, HCKOMOEe M
MHOXX€CTBO €CTh IIJIOCKOCTb, IapajjejibHasa
ILJIOCKOCTAM O U f3.

88.8. 1) UckoMoe MHOeECTBO eCTh
ILIOCKOCTh Y, HapaljiejbHas IJIOCKOCTH f3, B
OpHYEM IUJIOCKOCTh [ IPOXOAUT MEMXAY
IJIOCKOCTAMHM Y U O U JAEJUT PACCTOSHHUE

MeXAY HUMH IIOII0JIaM. A C
89.3. a) 5V6 cM. YkasaHue. ITpose-

nem BeicoTy BK pom6a. Yroa EKB Oyner K

JUHEHHBIM AJIA AByrpanHoro yria EADB. Puc. 317
6) 50°46'.

89.4. a) 203 cm.

6) 67°48’. Yrasaunue. Ilposegem Bricory BK mapaJsinenorpam-
ma. Yron MKB 6yaer nuHeHHBIM AJA AByrpaHHoro yrina MADB.
89.5. Ilposemem BoicoTy CE Tpeyroabauka ABC (puc. 317),

CE = %. ¥Yron CEM Oyaer nuHeAHBIM AJiA AByrpaHHoro yriaa MABC,

ero TaHreHc paBeH 242, JJis HaxoXxAeHUudA yrJja Mesxay npamoid AM

U njaockocTtbio M BC cnpoexTupyeM Todyky A Ha miaockocTr MBC.
Tark kax TpeyronbHuk ABC TynoyroabHnlil, To Touka K, saBisio-
masgcsa npoeknueil Touku A, Oyaer Je)xaTh Ha NTPOJOJIKEHUH CTO-

porel BC 3a touky C. U3 Tpeyronbuuka ACK Haxozum CKzg,

AK=a;/§. N3 Tpeyroasuuka MKC MK=37‘1. N3 TpeyrosbHu-
ka AMK naxomum yron MAK, on pasen 30°.
89.6. 22, 30°.

90.5. a) Uckomoe ceueHue u300pakeHO Ha pucyHke 318. 9ro
UpAMOYIOJbHUK, B KoTopom PM || BD, TM || DD,.

6) Hcnonssysa TeopemMy O KBaapare AUATOHAIN IPAMOYILOJbHO-
ro napanjieienunena, HaxofuM AA, =8. MoxxHO gOKasaTb, UYTO

AP =AM =% AD=2, PM = 2J2. Ilnoutags ceueHuss paBHa 16 V2.

90.6. 6) 8V2.
B, M C,

B, c,

|
|
H I A KI’QD\I H

7
mamr 2

D

~

A M D T
Puc. 318 Puc. 319
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90.7. CeueHue ky6a miockocteio MHP nsobpaxkeHO Ha DPHUCYH-
ke 319. [Ina ero mocTpoeHHs cHauaja CTpOMM TOuky T Kak mepe-
ceueHue npameix HP u DC. anee nposogum TO || MH, OK || HP,
KM || PE.

a) Ilo Teopeme 0 KBagpaTe AMAroHaNU IPAMOYrOJILHOTO IIapajjie-
Jsenunena pe6po kyba paBHo 2. PaccMmorpeB TpeyronsHuku D, HP n
TDP, noxaxem, uro D, H = DT = 1. Jlanee, Tak xax TO | MH || BD
u BO || TD, To BO =TD = 1. Takum 06pa3zoM, MOXKHO JOKa3aTh, UTO
BCe BepIIUHLI CeUeHNA ABIAIOTCA cepeJuHaMU pebep Kyba, a cTopoHa
CeueHUs paBHa IIOJIOBMHE AUAroHaJ M rpaHeid Kyba, cjefoBaTesIbHO,
ero mepuMeTp paBeH 6+/2.

6) Tax kak npamas MH nepneHAMKyJsapHa npamem A,C, u
CC,, To npamas MH nepnesguxyiasapHa miaockoctu A,C,C. Crneno-
BaTeNbHO, IIocKocTM MHP u A ,C,C B3aUMHO NepNeHAMKYJISAPHBI.

90.8. a) 4+/3.

91.3. 1) YVxasauue. OnyctuM nepneHIuKyaap MK us Tou-
K M Ha npamyo AC. Touka K G6yzeT JexXaThb Ha IIPOJNOJIKEHUHU OT-
pesxka AC 3a touky C, MK = 6 cmM.

2) 60°. Ykasanue. Jlokaxure, uro yron MDC siBisiercs ju-
HelHbIM AJs AByrpaHHoro yria MADB.

91.4. 1) 8 cm.

2) 30°. Ykasanwue. [oxkaxure, uro pebpo DB nepneHAUKY-
aspHo njockoctu ABC.

91.5. 1) Tak kak Touka M paBHOyZa- M
JleHa OT BepIIUH IIPSAMOYTOJbHOI'O Tpe-
yroanpHuka ABC, To ee mnpoeknueil Ha
ninockocTb ABC cay:ur Touka O — cepe-

OuHa runoTeHyswl AB (puc. 320), OK — B
cpenuAss JUHUA TpeyroabHuKa ABC.
Torga yron OKM 6yaer paseH yriy Me- 0

ay miockoctamMu ABC u MBC. OK=%,

ZOKM = 60°. 3uauur, MO = “f. A c

2) IIposesem BBicOTYy MO TpeyroibHH- Puc. 320
Ka MBC (puc. 321). MoxxHO JOKa3aTh, 4TO
npamaga MO 6yaer mnepHneHIUKYJspHAa
nynockoct ABC. IlpoBegem OK mnepreHIH-
Kyaspao AC. Ilo Teopeme O Tpex MnepreH-
Aukyaapax npavmbie MK nu AC 6yayT mep-
nesgukyaapasl. Torga MK — nckomoe B
paccrosinue. IlocieZoBATENIBHO HAXOAHUM
OK=—2—CM,MO=3CM,MK=%(§CM. (0]

91.6. 1) Tax kak Touxka M paBHOyJa- A
JieHa OT cTOpoH pomb6a, To ee npoeknuel O K ¢
Ha nmiaockocTb ABC cay)XHUT TouKa Iepe-
ceyeHHs JuaroHaleil pomb6a (puc. 322). Puc. 321

M
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IIpoBegem OK mepmeHAHMKYJISAPHO CTOPO- M

He pomba. Ilpameie AD u MK O6yayr

B3aMMHO NMEPIEHAUKYJIAPHLI II0 Teopeme

0 TpexX mnepHneHAMKYyJaApax. Yroax MKO

Ooymer JHMHeHHBIM [JIJA JIBYTPAHHOTIO B A
yrina MADC. Haxoagum OK Kak 1moJjo-

BUHY BBICOTHI poMba. M3 TpeyrosbHH-

xa MOK OK = MO, Mo=“f. ° K
2) 35 cm. C D
91.7. IIycts O — TouKa mepeceye- Puc. 322

HUA JAUaroHajie KBaApaTa, JeXXallero
B OCHOBAHHHM JaHHOro napasuienenunesa ABCDA,B,C,D,. Ilposenem
ayds OK nepneHAWKYJIAPHO OTpe3Ky BD 1o mepeceueHUsA ¢ NpA-
moit CC, B Touke M. ¥Yros MexJy NJOCKOCTBIO CeUeHHUA H MJIOCKO-
CTBIO OCHOBaHUA Oyner uU3MepAThcA yrjaom MOC. U3 TpeyrojbHHU-
Ka MOC naxonum CM = V2 > CC,. 3Hauut, Touka M JexxuT BHE OT-
pe3ska CC, u ceueHue Oyzer UMeThb BUJ, YKa3aHHKIA Ha pucyHkKe 323.
Hanee wu3s tpeyronbHuka OPK Haxogum OP =1, OK =2,
KC,=PC=+2-1, ET = 2EK = 2KC, =2 (v2 - 1), BD = 2+2. Tlro-
manbL ceueHUs paBHA 4-4/2.
2 —

91.8. ‘/Jgg 1. 92.3. 1) 46 cm? 443 cm. 2) 90°.

92.4. 1) 8 cm?; 443 cm. 2) 90°.

92.5. 1) AMNC — uckomoe ceuenne (puc. 324), rne MN || A,C,,
NP || BB,; ZNKP — jguHefiHbIf yros JByrpaHHOro yria, ob0paso-
BAHHOTO IUIOCKOCTAMH ceueHusa u ocHoBaHua (PK 1 AC). BbICO’l‘a

TpeyronsHuka ABC BE = 8—2\/—_- sin 60° =4, KP=2, tg NKP=""=

KP
M
Bl E Cl
|
| /K
A ; 7 71|
| / Dyl
[
Bll /
/yz—-f—j- =7C
=<1~
L= 0~
A D
Puc. 323 Puc. 324
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= 3. Orcioma  caeayer, 4To

ZNKP =60°, KN =4, Ilnomaser ceue-
HUA S=%(MN+AC).NK=8«/—3_.

2) 2J/2 cm. Vkasanue. Paccros-
HHUeM MeXXAy NpAMbIMH AA, u B, D cay-
JKUT pACCTOAHUE MexJy AA, u mjoc-
koctelo BB D, T. e. anuHa orpe3ka AO
(puc. 325).

92.6. 1) 48+/2; 45° 2) 3 cm.

93.3. 326 cM2; 16 (26 + 2) em2.
93.4. 403 cM?, 6443 cm2.

93.5. Ha pucynke 326 «B,DK —
yron mexay npamoid B,D u nJa0CKO-
crero DD,C, (B,K LDD,C)), B,K=
=a sin 60°=_‘12£ n D1K=%. Us nps-

MOYIOJBHOIO TpeyrojbHuka B, KD cre-

ayet, uyto DK = B, K = a;/§_ U3 Tpeyrosub-

2 2
auka DD, K wumeem DD, = 3a® _a® _

4 4
_av2
22,

Torma mnJomaab IIOJHOH IIO-

BerHOCTHJ_ rnapaJjegenunena paBHa
2
S=4a- “2 +a2 V3 =a? (242 + V3).

93.6. a? (4+2).

94.1. 1) Tak kak naockoctu ABC u
AA,C, mnepneHIUKYJApHB U IOpAMad
BC, nexamas B niaockoctu ABC, nep-
NeHAUKYIAPHA JUHUM mepecedeHusa AC
9THX 1mJockocreif, To BC 1L AA,C,.
CuemoBaTtennno, BC 1 CC,. Orcrooza cie-
ayer, 4To mapasnienorpamm CC,B,B sas-
JsieTrcsa npaAMOyroJsHUKoOM (puc. 327).

2) 300 cm2.

94.2. 1) Yxasaunue. 3agaua pe-
maeTca aHANOTHYHO 3azade 94.1 (1).
2) 300 cm?.

B v
/ \><’\ J
/_ -0 \l
D
Puc. 325
B, c,
I\ K
I\
[N
[
Lo\ D
| \
| \
JE VI
B} = iy L ¥
/ \
/ \
D

Puc. 327

94.3. 1) Tak kak LA;AC = LA, AB < 90°, To 60ox0oBOe pe6po AA,
npoekTupyercsa Ha 6uccexkrpucy yriaa BAC (puc. 328). A,0 1 ABC.
Ilo ycaoBuio TpeyroabHHK ABC paBHOOeAPEHHBIH, a NOTOMY
AK | BC. Ha OCHOBAaHHMH TeOpeMBbI O TDEX NEPIEHAUKYIAPaAX MOXXHO
yTBepkaaTh, 4To AA, | CB, Ho Tak kak CC, || AA,, To CC, L CB,
a noromy napajnenorpamm CC,B,B ABiAaeTcA NPAMOYTOJbHUKOM.

2) 40 (3 ++7) cm2,
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Puc. 328 Puc. 329

944. 1) Ykasanune. 3ajaua pelllaeTcid AaHAJOTMYHO 3ajade
94.3 (1).

2) 3(2++2++10) cm?.

94.5. 1) Bepmmra A; npoeKTupyeTrca B IEHTP INIPaBHJILHOTO
tpeyroabHEuka ABC (puc. 329). IInomazas OGOKOBOH ITOBEPXHOCTH

S =28 44,¢ci¢c +28c¢c,pp> TAe CC, BB — npAMOYroisHUK (CM. JOKa-

a

3aTeJIbCTBO K 3azaue 94.3 (1)); AO = 5" U3 rpeyronsanka A ,OA Ha-

2
2a 24" Y3 tpeyronsunka A,EA

V3 NE]

HAXOAHM, 4YTO __BeIcOTa mapajjejorpamma AA,C,C AE=

4a2 42 _a+Vi3 a2\13 a213 , 2a2 a2
= [4a% _a? o713 4 = . S= +2e% _a® (5, [13).
5 4 25 SAmecT 5 NERRRRNCIRIN D )

xomuM, uto AA, = ==. Toraa Scc pp =

(1 + sin EJ. Vrkasanue. IlepneHAUKYJISIPDHBIM ceue-
cos —2‘ 2
HUEM NPU3MBI ABJISIETCS paBHOOEAPEHHBIH TPEYroJIbHUK C YIJIOM IIPH
BepIINHEe O U C BBICOTOM, ONYII[€HHON Ha OCHOBaHMe, paBHON m. ILio-
maas 60KOBOI MOBEPXHOCTH HAXOAUM KaK IIPOU3BeJeHHe IlepuMeTpa
NepIeHAUKYJAPHOro ceueHuss Ha 6GoxoBoe pebpo.

94.6. 1) c(a+bd) V3. Vxazanue. Pebpo AA, mpoekTHpyeTCA
Ha Ownccekrpucy yraa BAD (puc. 330).
s BaxomaeHus BeicoTel A;E GokoBoi
rpaiu AA,D,D mnocienoBareslbHO pac-
cMaTpuBaeM NPSAMOYroOJibHBIE TPEeYroJbHH-
xu A,0A, AEO u A,EA. Bricotra AF
rpaiu AA BB paBaa A E. Iliromazns
GOKOBOIHl  NOBepXHOCTH S = 2SAA1D1D +

al (1 + sin g)
2

2) . ¥YrkasaHnue. [Ina pe-
sin &
2
IIeHusA B3aJadyl HeoOXOZMMO IIpeJBapH- Puc. 330
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Puc. 331 Puc. 332

TeJBHO A0Ka3aTh, uTo AA,; 1 BC (puc. 331). IlepneHauKyIAPHBIM
CceueHHueM IIPU3MBI HBJIHeTCH Tpeyronbauk CEB, npuuem CE = BE
u LCEB=«, Sg,, = Peppg - AA,.

94.7. TIpuMeHsA TeopeMy O TpeX IEePHEeHAUKYJApPax, MOYKHO HAO-
kasaTh, 4To0 AC 1 BB (puc. 332). IlepneHAUKYIspPHBIM CeueHHEM
NpU3MBbI ABJIAETCA MPAMOYroJbHBIA TpeyronbHuK ACF (LACF = 90°),

CF=a-sina, AC=asin a tg o, AF = asina
cos @

ITepuMeTp IEPNEHAUKYJIAPHOTO CEUEHUS

P=a sina(1+tg(p+ 1 )= asino(l+ cos @+ sin @)

cos @ cos @
s ABB,E Haxogum:

2 s
tga (1+ cos ¢ + sin @)
BB, = S -B,B = a .
1 sox = Parc 2 cos ¢

2cosa’

94.8. 12 sin 2¢ (1 + cos o + sin )
2cosa

aHAJIOTHYHO 3amaue 94.7.
95.1. a) 4(V3 +2+21) cm?; 6) 68°57’; 79°6’.
95.2. a) 5(5++221) cm?; 6) 63°12; 70°21'.
95.3. 1) 28°12'. 2) 42% cm?,

95.4. 1) 77°4". 2) 366 cm2.

95.5. 1) Ha pucyske 333 Z/BED —
JIMHEHHBIN yroJ ABYTPaHHOTO yrja, o6-
Pa30BAaHHOTO CMEXKHBIMM GOKOBBIMH
rpauasMu BMC u DMC (OE L MC),

. YxasaHue. 3ajaua peuraercs

OE = OC - sin 43°, tg BED _ OD _
2 OE
= .1 . Orcooza MOXXHO TIOJYYUTH,
sin 43°

uyto LBED = 111°25'. Puc. 333
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2) Ha pucyuke 334 <ZCDB-= D

= 60° — nuockHi#l yros npu BeplINHE

nupaMubsl. IlOJIOKHMM, 4YTO CTOpPOHA

OCHOBaHHSA paBHA Q. '{‘/gr*na BricOTa 60-

a~3
KoBoi rpann DE=""", a OE = _2_.
P 2 2438
2 2

Tak xak DO =4, To 3%—%:16. B
Orciona a=2+6. Torna DE=3+2. A E

Seox =36 -3V2 =183 cm?.
95.6. 1) 69°42’. 2) 8+/3 cm®.
96.1. 1) 303 cm. 2) 64 cm2.
96.2. 1) 10V/3 cm. 2) 153 cm2.

96.3. 1) "26. 2) 27 cm2. 96.4. 1) 63 cM. 2) 72 cm?.

96.5. 1) a. Ykasanue. BepuinHa nupamMHAbl IPOEKTHPYETCSH
B LEHTD OMHCAHHON OKDPY>XHOCTH, KOTOpPas COBIAJAET C CepefHHOM
6oJsblIETO OCHOBAHHA TpaNelHuH.

2) 243 cm%. VYkasanme. B ceuenunm noJjiydyaeTcs Tpalenus,
OCHOBAHHUAMM KOTOPOM CJYsKAT BBICOTHI BEpXHEro M HHXKHErO OCHO-
BaHUII NUpaMUABI. 3HAA ILUIOHIAAbL 9TOM TpalenHuHd, MOXKHO HAlTH ee
BBICOTY, T. €. BLICOTY yCEYeHHOM HMHpaMHIbI.

96.6. 1) 21 +/3; /3. 2) 140 cm2.

97.1. 1) 60 cm. 2) 20 (3 +/3) cm2.

97.2. 1) 27 cm?. 2) 128 cm?.

97.3. 1) 100 (v2 + 1) cm2. 2) 120 (2 ++3) cm?.
97.4. 1) 18 (2++/3 +/6) cM2. 2) 480 cm’.

97.5. 1) Ha pucynke 335 AD 1L ABC nw ZLAED (AE 1 BQC),
ABJIAeTcA JHHEHHBLIM YIJIOM JIBYIPDAHHOTO YyrJja, o6pa3oBaHHOrO
rpaEbl0 CDB W mJI0oCKOCTbIO ocHOBaHufA. AE = AD = a sin 60° =

="f, DE:“f, AB=av3. S =1AD-AC+%DE-BC+

6ok 2

2 2
+%AD-AB=a ‘/g+a4‘/6+—332=%(3+«/6+«f§).
2) Ha pucynke 336 ZCB,E =30° (CE L AA,B)), CE=af'

W3 nopamoyronsHoro tpeyronsHuka CB.E caeayer, uto B,C = 2EC =
=a+2. Torma wua Ttpeyronsuuka CBB, mnonyuaeM, uro B,B=

= JCBZ —CB? =a. S, = (2AC + AB) - BB, = a? (2 +2).

2
97.6. 1) ¢ (3+2+3). 2) ¢ 2‘/5 (3 +3).
97.7. Ha pucynke 337 £LBED (OE 1L MC) sBnsaerca JUHEHAHBIM
YIJIOM ABYTPAHHOrO yrjia MeEXAY CMEeXXHBIMH GOKOBHIMH TDaHAMH.

Seo =% P..+ MK, rie MK — anobema nupamuzabl. M3 mnoxobusa

K
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Puc. 335 Puc. 336 Puc. 337

TpeyroibHuUKoB MKC wu DEC cnemyer, 4TO %g = g—g Orcrona
DE-KC
K= .
M EC
2 2 a+2sin?o0-1
DE = “f/—, EC= |a?2 - 28" _ ,
2sino 4 sin? o \/E sin @
av2.a+v2.sina a
MK - = .
2sina-2-a\/Zsin2a—1 2\/2sin2a—1
2 2
Sﬁo = 2a . a = a = a .
. 2/2sin20-1 2sinf0a-1 +-cos2a
2
97.8. 3m

4asinZ -1
98.1. 1) a) C,0, C,4; 6) BA, CD, C,D,, B,A,; 8) D,C.
2) Ha, aub.
98.2. 1) a) CC,, PC,, BB,, AA,, DD,; 6) BC,, AD,, KP;
B) R:
2) [Ha, buec.
98.3. 1) a) PT, KM; 6) KP, BD, MT; 8) MK.
2) Ha, a u c.
98.4. 1) a) KP, MT; 6) MT, CB, KP; 8) KM.
2) Ha, anb.
98.5. 1) a) EM u TK, KT u ME, TM u EK, MT u KE;
6)ﬁﬂEﬁ,ﬁHﬁ,ﬁ(ﬂﬁ,ﬁum;
B)ﬁ‘, ﬁ,Eﬁnﬁ;ﬁ,ﬁ(,mnm;ﬁ, T—E>,K_1\/I>
u MK.
2) Ia, HK u MT.
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98.6. 1)a)m‘nﬁ,mnﬁ{,ﬁnﬁ,ﬁ4nﬁ;

6)Aﬁ"nﬁ,mnﬁ,ﬂﬁ(nﬁ,mnﬁ;

B)Jﬁ,m,ﬁuﬁ(;ﬁ,m,ﬁnﬁ;ﬁ,ﬁ,ﬁ
u EM.

2) Ia, HE u KT.

99.1. 1) AC. 99.2. 1) B,D,.

99.3. 1) AC. 99.4. 1) CD,.

995, 1) E+Eﬁ—ﬁ+ﬁ+ﬂ’—ﬁ_ﬁ+ﬁ
+BC —AA +BD +DA _AC+DC —AA1+BD +DA
—AC+BD+DC—AA + DA, = AC + BC + CB, - AA, =
= AC+ BB, - AA, = AC + 0 = AC.

2) x=AB- AC-CD=CB+DC=DC +CB=DB.

99.6. 1) CA. 2) AB.

100.1. 2) -%A_é’. 100.2. 2) —2AB.

+

100.3. 1) a) %fl_é; 6) gﬂé; 8) -1,5AC. 2) —%.
100.4. 1) a) %ﬂ:’; 6) %@I; B) —gB—c’. 2) 2.

100.5. Tak xak £ZDAC = /DAB, t0 Bepuinda D npoexkTupyer-
cd Ha 6nccem‘pncy yrnma BAC (puc. 338) ITo yCJIOBmo M € BC,
CcM

a moromy MB- 3 . Orciona caemyer, 4TO BM 2MC BC = —3CM

AM = AC +CM = AC+;CB AC+1 (AB AC) = 1AB+§AC.

100.6. a) 2KH; 6) %D_ﬁ; B) 1,5PK - 0,5PD.

1> - 1 2 - > 1~
101.1. 1) za+b+_ 2) Za+b+cc.
)3 3¢ )3a b 3¢
101.2. 1) La+lp-¢ 92 2445 +2¢
2 2 3 3
0 M
B B C
P
249 M
o
c A D
Puc. 338 Puc. 339
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535:%(1\?1‘3’—1\75) (puc. 339), MD = MC +

+CD = I\TI_(5+B_+ = 1\_4-6+1\Z4>—1\?§. Orcioma caenyer, ‘«ITOD—())=
=%(5—Z—5+5)=-%5+5-%Z.

2)§E+%5+§-Z.

101.4 1)%5+ib’+i2.

2)ﬁ=ﬁ—ﬂi=§(ﬁ+fé+ﬁ)—ﬂi=
=%(5+5+Z+5)—5=—5+§5+§Z.

101.5. 1) i- B,A, +B.B+ % B,C,. Vxasauue. Touxa O sp-
JIsIeTCsl TOUKOM IlepeceueHMsi MeAuaH TpeyrojbHuka ABD.

2) BBegem Oasucable BekTOopsl DA = 5, DB=b u DC=c¢
(puc. 340). HM:DTJ—D?:%E—%E—%Z; AB=DB- DA =
=b- 5; D_é = Z; A—é +D—C) =—a+b+e. Orcioga caemyer, uto HM =

= —% A_é - é D_C>, T. e. BeKTopel HM, A_é 7 D_C)' KOMILJIaHAPHBI, a CJie-

goBaTeJbHO, npamele HM, AB n DC napayelbHBI OTJHON MJOCKOCTH.
101.6. 1) é BA + BB, +§ BC.

101.7. ITycte M, M, 1 M, — TOYKHM IIepeceYeHHus MeAHaH OCHO-
BaHHU M CedyeHUs COOTBETCTBeHHO (puc. 341). Bribepem B npocTpaH-
CTBe MPOHU3BOJBbHYIO TOUKY O.

M1M2=0M2—OM1=%(5Z;+6—)BZ+O_CZ,)-—%(OA1+5§:+5E:)=

1
=1 (4,4,+B,B, + C,C)).

>y

8y

C
Puc. 340 Puc. 341
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AHaJIOrHYHO MOJKHO IIOJIYUYHUTHh, YTO
—_— _ 1 —_— e —_— .
MM =1 (A,A +B,B +C,C);

A4y BBy GG _
A,A BB CC

Orcroga ciaexyer, 4To

MM,=F- % (A,A + B,B + C,C) = kMM,

. — —_—>

T. €. BeKTOpH M M, u MM KoJlIMHeapHBI, a TAK KaK OHH OTJO-
JKEeHBbI OT OJHOW M TOW Xe TOYKM M,, TO MOXHO YTBEDPXJATh, UTO
ToukuM M,, M, u M nexaT Ha OJHOH NpPAMOH.

101.8. Ykasaunue. 3ajaua pelnaercsd aHAJOMHMYHO 3ajaye
101.7.

102.1. 1) (6 +2+/3) cm2. 2) 2 cm2. 3) arctg % 4) 30°.5) 2 cm.

102.2. 1) 4(V7 +1)em2 2) 243 cm2  3) 60°. 4) arccos %
5) 242 cm.

102.3. 1) 4(44/3 +3) cm2. 2) 443 cm2. 3) 60°. 4) 30°. 5) A, M =
=1A44A+14B+14C. 6) 90°.

3 3 3

102.4. 1) (123 +/156) cm2. 2) 4+/3 cm?. 3) 60°. 4) arctg 23 —

~ 60°. 5) D7)’=§DT4’+%1)_1§+§D_C’. 6) 90°.

102.5. TIo naHHBIM 3aJa4y JIeTKO HAWTH ILJIOLAAb TDPEYrOJbHU-
ka ABC: S, p.=84. Ilnomaae mnosepxHOCTH S =P,p.- AA, +
+ 2S 5 = 588 (puc. 342). MHC — cedeHue, ILIOIIaJk KOTOPOrO
Hazno HaiTh. Ilnockoctu MHC u ABC nepecekaloTcs o npamoii PQ,
npuyem PQ || AB. U3 Touku A omyckaeM nepueHaukyinap AP Ha

Puc. 342

236



npamyio PQ u touku M u P coeqguHsgseM. M P — BbICOTa TPEYyroJbHU-

2
xa MHC. Ap=25a8c _2-8% 1o yq TpeyroasHuKa MAP cieny-

er, uto MP = 13. S, 4c :% .14 - 13 = 91; ZMPA — nuHeitHBI# yrou

ABYTpaHHOIo yrJja, ofpasoBaHHoro miaockoctamu MHC un ABC,

AP 12 12
= 24 =24 = 24, A —
cos MPA = 1 OTCIOI[& ZMPA arccos 1 ZLAMP yrojun

Mexny npamoit AA, u miaockocteio MHC, ZAMP = arccos %,

—>_1ﬂ 1—>_l—> 1—> 1—>~ 1*——~> 1—> 1—>

MK=-MC+-MH=>-MA+-AC+=-AB=--AA,+> AC + -AB.
2 2 2 2 2 4 2 2

102.6. Tax xak DA = DB = DC, To BepminHa D NIpoeKTHUpyeTcs

B I[EHTDP ONMCAHHOH OKOJI0 OCHOBAHHUA OKPYXHOCTH, B JAHHOM CJY-

yae Ha cepednHy runoTeHysnl AC (puc. 343). 3 Touku O onmyckaem
nepnerAuKyIAp OF na AB u Touku D u E coeguasiem. DE — BbICO-

ta 60Kx0BO rparu ADB, DO = /3, OE = 3@ W3 tpeyroarauxka DOE
crenyer, wro DE = [3+1 =\/g. Ssx=1 AC-DO+2-1 AB. DE=
=7 +V3. FB — Bricora ceuenns BMH. U3 tpeyroasauxka FOB
cnenyer, uto FB = {§+1=ﬁ. S, =1MH-FB=1AC-FB=

= i -2 £ = —‘i: ZFBO — nuHeMHBIA yroJs ABYyrpaHHOro yria, obpa-
30BaHHOTO IIocKocTamMu BMH u ABC. tg ZFBO = F—% = 3/2—_ Orcio-

na ZFBO = arctg £ ZDBF — yroa mexay npsamoit BD u njaocko-

cteio BMH. tg ADBO —ﬁ—\/— Orciona <ZDBO = 60°., Torga
4DBF=60°-arctg@. ﬁ:%ﬁ+%ﬁ=%ﬂ+%ﬁ+
+1ac=-1AD+1AB+! aC.
4 4 2 4
OtrmeTruMm, uTOo PQ — MHMA nepecedeHUs IIocKocTeit BMH n
ABC, npuuem PQ || AC.
103.1. a) (0; 2; 2), (2; 2; 2);
6) {2; 0; -2}, {-2; 2; -2}, {6; —4; 2};
B) p =8 —2j +2k.
103.2. a) (2; 0; 4), (2; 4; 4);
6) {2; 0; -4}, {2; —4; 4}, {6; -8; 4};
B) p=6i —12] +0- k.
103.3. a) (0; 2; 2), (1; 1; 2);
6) {0; 0; 2}, {-2; 2; 2;}, {-2; 2; 3};
B) c=3i -] k.
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103.4. a) (4; 4; 6), (2; 4; 6);

6) {0; 0; 6}, {-4; —4; -6}, {4; 4; 9};

B)a=0-i+0-] +15F.

103.5. a) U3 ycaosus ciaepyer, uTo tpeyroasHuk ADK paBHo-

6egpeHnblfi 1 BeicoTa DK ABnserca u MeamaHoit. Ilosatomy K — ce-
6+0 0+0_ 0+6)
’

2’ 2’ 2
T. e. K (3; 0; 3). Bepmunna D paBHOyZaJleHa OT BEePIUMH NPABUJIbHO-
ro TtpeyroasHuka ABC, moaromy Touka D mpoeKkTHpyeTCA B ero

LeHTp. DM = % (ﬂ + DB + D_é). YuureiBasg, uTO DA {6; 0; 0},

penuna orpeska AC. Orciona cinemyer, uro K (

DB {0; 6; 0}, DC {0; 0; 6}, wumeem DM {2; 2; 2}. Tax «kaxk
D (0; 0; 0), To M (2; 2; 2);

6) C_If {3; 0; -3}, A_C) {-6; 0; 6}, D_>M {2; 2; 2}. OTcopa caenyer,
uTOo 1-; {~4; —4; -4} = —4i - 4f - 45;

B) DE {101; 101; 101), DM {2; 2; 2}. Orcloma caemyer, 4TO DE =
= 50,5D74), T. €. 3T BEKTOPHI KOJUJINHEeapHHI, a TAK KaK OHU OTJIOMKe-
HBI OT OJHOM U TOM Ke TouKU D, 1o Touku D, M u E nexar Ha OJHOH
npsamoit. DM 1 ABC, a nosromy u DE 1 ABC.

103.6. a) ME — BpICcOTAa HPAMOYIrOJBHOTO TpeyroJbunka KMP,
KaTeTsl KoToporo MK m MP cooTBeTCTBEHHO paBHBI 2 u 2+/2.

2 — — s
KE _ MK*® . o ﬂ_l,TomaME=3MK+lMP. MEK {0; 0; 2},
EP MP2 EP 2 3

MP {2; 2; 0}, orcloza ME {; g g} Tak xax M (0; 0; 0), To

E (%, %; i;—) Jlerko moxasaTbhb, 4TO BbicoTa MO paBHOOeAPEHHOrO

Tpeyronsauka KMH saBiasierca m BbicoToit nupamuasl MPHK. Tak
kak TpeyroasHUK KMH pasHOoGenpenusrii, To O — cepesuna KH.

ITostomy O 0+0; 0;2; 2;0], T. e. O (0; 1; 1);

2
6) b =2 —15] +2,5E.

104.1. a) Ykasanue. Boluncaute gauHbl pebep U CpaBHU-
Te UX.

6) (1 EACH 1}.

2
104.2. 6) (V2; V2; 2/2).

104.3. a) Heo6xomgumMo n0Kas3aTh, YTO PABHBI AJHUHBI OOKOBBIX
pebep DA, DB n DC. Orcioga cienyer, 4TO OHU COCTABJAIOT paBHbIe
YTJIBL € TIJIOCKOCThI0O OCHOBAHUA.

6) Pacuer nmokassiBaeT, uTo AB =4, AC = 42 u BC = 4/3. Tax

kak BC? = AC? + AB?, 1o TpeyroibHUK ABC NpAMOYTONBHEIH € IPA-
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MbBIM yraoMm npu BepuinHe A. Tak Kak DA = DB = DC, To BHICOTa
DE mnpoexktupyercs Ha cepeguny BC, a noromy E (2; 2; 3).

104.4. a) Ykasauwue. [Ina qoKkasaTeibCTBa TOro, YTO DOKOBBIE
rpa’Hy COCTABJSAIOT PABHBIE YIJILI C IJIOCKOCTHIO OCHOBAaHHUA, HE0OXO-
AUMO JOKa3aTh PABEHCTBO BHICOT GOKOBBIX I'paHei.

6) (2; 2; 2). Ykagzauue. Heo6XxoQuUMO HAWTH CepeAMHY OTDPe3-
ka MK wninu orpeska PH.

104.5. a) IlomMecTuM nmupamMuAy B IPAMOYTOJLHYIO CHCTEMY KOOD-
AWHAT TaK, YTO BepIIHMHA A COBHAJAeT ¢ HAYaJOM KOODAWHAT, & BEP-
muebl C, B u D npuHaame)xaT NOJOKUTEJbHBIM mnojyocam Ox, Oy
u Oz cootBercrBenHo. Torma A (0; 0; 0), C (18; 0; 0), B (0; 12; 0),
D (0; 0; 5). Cepeguna orpeska CB — Touka M (9; 6; 0). Toraa
DM = J81+36 +25 = /142,

6) ITycte O — TOouKa mepeceueHUsaA MeguaH TpeyroabHuka ABC.

Torna li'; = % (Dj{ + D_é + D_C>). BriuncauM KOOpAUWHATHEL BEKTO-

pa DO, nonyuum DO {6; 4; —5}. Orciona DO = /36 + 16 + 25 = J77.
2152
104.6. a) v257; 6) 3
VYkasanue. YuursiBasa, uro LCAB = ZCAD = 45°, nonyuaemM,
yto ABCD — npaAMOYroJibHAA TpalelnudA ¢ IPAMBIM YIJIOM DU Bep-
muue A, npudem AB = BC = 14. IloMecTHM IHpPaMHAY B MPAMO-
YTOJIBHYIO CHCTEeMY KOODAMHAT TaK, YTO BeplIMHA A coBIaja ¢ Haya-
JIOM KOODAWHAT, a BepIIUHLI B, D 1 E NPHUHAAJIEKATY [TOJOMKUATEb-
HBIM Iosyocam Ox, Oy u Oz cooTBeTcTBeHHO. JlanbHeiiliee pelresne
aHaJOrMYHO 3azavam 104.5 (a, 6).
104.7. 1) ITomecTMM upusMy B NPAMOYTOJBbHYIO CHCTEMY KOOpP-
AUHAT TakK, Kak 5TO NMoKasaHo Ha pucyHKe 344. Ilycrs A (0; 0; 0),

B (a; 0; 0), C (0; b; 0), A, (0; 0; c). Torna K (% 0; c), E (0; 5 0),

a.g. ¢ < 2 .
M(z’ 0’ 2)7 P(O, b, 3C). He

00X0ANMMO JOKAas3aTh, UYTO IMIPAMEIE
KE n MP He mnapajjejbHLI M He

nepecekamorca. KE {—%; g; —c},

MP {—%; b; é} OueBMIHO, YTO

P ——
KE # EMP, T.e. BEeKTOpPBHl HEKOJI-
auHeapHEbl. CilefoBaTesbHO, MpA-
mele KE u MP He mnapaieib-
Hel. IlpenmosiosxuM Tenepn, 4TO

npsamele MP u KE nepecexalorcs. Puc. 344
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Torga BeKTODHI Kﬁ, KE u MP KoMILIaHapHH U KM = xKE + yﬁ;;

e
KM {0; 0; — g} Tak KakK pasjio)KeHue 1o 6a3ucy eJHHCTBEHHOE, TO

0=-2x-2y 0=2x+by, -S=-cx+$
2 ¥ Y Y Ty T Y
1
1y lu-o
x 2!/
Orclona ciaenyer cucreMa % x+y=0
1 1
— +_ =—_’
TreYT 72

Koropas HecoBMmectHa. CliefoBaTesbHO, Hallle IPEeAINOJOXKeHUe He-
BepHO, a npAMble KE 1 MP ABIAOTCA CKPeIUBalONUMHUCAH.

2) J(x—1)% +y2 + 22 ecrb paccrosHuMe MeNAY TouKaMu M (x; y; 2)

uAd(@;0;0), a \fxz +(@—-1)2 + 22 — memay Toukamu M (x; y; 2) u
B (0; 1; 0). Tak kak AB=+2, To MA + MB>+2, a mo ycnoBuio
MA + MB = 1. CienoBaTeJIbHO, yPaBHEHHE He MMeEET pPeElleHud.

104.8. 1) Yxaszaunue. Heo6xoguMo J[0OKa3aTh, UYTO BEKTODPHI
m, PK u PE ue ssasiorcs KOMILIAHAPHBLIMH.

2) PeurenueM ypaBHEHHUA CJYKAT KOOPAUHATHI BCEX TOUYEK OT-
pesxka AB, rae A (0; 0; 1) u B (1; 0; 0). Yka3aHuwue. 3ajaua pelia-
ercsd aHaJIOTH4YHO 3ajzade 104.7 (2).

105.1. 1) a) 4; 6) 0. 2) 30°.

105.2. 1) a) 2; 6) 0. 2) 90°.

105.3. 1) a) 2; 6) 0. 2) 180° — arccos %

105.4. 1) a) 2; 6) 0. 2) arccos%.

105.5. 1) IIpumeM BeKTOpPHI B—f), BC u BA 3a Gasucusre. Tornga
1\713=—%(B—C>’+B71), ﬁé-ﬁ’):-%(ls—c’+ﬁ4’).ﬁ3=—13—(:’-31)—

2
154 »n 1 1 1 1 3
—— A- = —— . [ — . Q—:——v'
5 BA - BD 2J§«/§22«/§\/§2 5
2) Ilycts E (0; 0; 2). ¥Yron BEC ©Oyaer oOCTpBIM, €CJIH
EB-EC>0, EB{-10;7;9-2), EC{2;6;-4-2}), EB-EC=
=-20 + 42 — (4 + 2) - (9 — 2). Orciona caenyer, uto 22 —~ 5z — 14 > 0.
Torpa z < -2 uau z > 7. CaegoBaTejibHO, HCKOMEIE TOYKHU UMEIOT KO-
opauHnartst (0; 0; 2), rae z2< -2 nan z> 7,
105.6. 1) —4. YKasauue. 3asadya pelraercsd aHAJOTUYHO 3a-
nage 105.5 (1).
2) (x;0;0), rne -5<x<8. Ykazanue. Heobxonumo yuecrs,
9TO C_A> - C'_é <0.
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105.7. 1) s:% AB - AC - sin B;
S2 iABz AC? sin B—lABZ AC? (1-cos2 B) =

i (AB? - AC2 — AB? . AC? - cos? B) =i (AB? - AC? - (AB - AC)).

Orciopna S=%\/A_§2 -AC? —(AB - AC)?.

2) PaccMOTpHM BEKTOPEI 5 {\/;in2 x+0,5; \/cosz x—-0,5; 1/0,5},
b {1;1;1}. MIx ckanspHOe mpoMU3BeJeHUE:

b= Jsinz x+0,5 +\/cos2 x—-0,5+.0,5.

~

C apyroii cToponsl, @ -b =|a|-|b|cos ¢, re ¢ =a; b.

|a| = sin? x +0,5 + cos? x — 0,5+ 0,5 —%; |5 | =+3;

E'S=%“\/§COS¢)=%COS¢L
3

HauGosipliee 3HaYeHHE CKaJIAPHOro NnpoH3BeAeHUA PABHO ——.

V2

Taxum o6paszoMm, HaubOJblllee 3HaYeHMe BhIpa)keHus sin? x +0,5 +

+ ycos? x -0,5 + /0,5 paBuo 3 .0,5. OHO mocTuraerca mpu x = mk,

roe ke Z.
105.8. 1) YkasaHnue. 3agaua peluaercsi aHAJOHYHO 3ajade
105.7 (1).

2) PaccMOTPHM BEKTOPBI E{«/1+x; Vi-x} mu 5{1; 1}. Ux cka-
JAPpHOE INPOM3BeIeHHE: a-b= v1+x ++1-x. C pgpyroit cTopoHsl,

=|a|-|b|cos @, rae 9=a; b. |a|=VIitx+1-x =+2; |b|=2

a-b=+2-42 cos ¢® =2 cos ¢. HaubGonplllee 3HaUYeHHE CKAJAPHOTO

&y

npousBeAeHnsa paBHO 2. Takum ob6pasom, HauGosbIIee 3HAYEHHNE BhI-

paskenusa v1+ x +v1—x +1 paseo 3. OHo mocturaerca npu x = 0.
106.1. 1) 45°. 2) 0.
106.2. 1) 30°. 2) 0.
106.3. 1) —x?
2) Heo6xo;mM0 noxaaa'rb, yro LACB = 90°, H Toma AB =5,

AB-AC+BC-BA+CA-CB = AB-AC+AB-CB+CA-CB =

=AB-(AC+CB)+CA -CB=AB*+CA -CB=25+0=25.
106.4. 1) 3y2. 2) 100. Ykasaunue. 3agaua peliaercs aHAJO-
ruyHo 3agaue 106.3 (2).
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0,

>
a =

106.5. 1) (@ -5 -¢)2=0, a2 +b2 +¢2 -2a -b-2¢-a +
9+16+25+2(b -c —a-b-c¢-a)=0, orciona b-c

= -25.
2) Ilyers O — mpoM3BOJIbHAA TOYKA IPOCTpPaHCTBa. Torpa

AB - CD + AC - DB + AD - BC = (OB — OA) - (OD - 0C) +
+(OC - 0OA) - (OB -OD) + (OD - 0A4) - (OC —OB) = OB-OD -
~OA-OD-0B-0C +0A-0OC +OC-0OB - OA -0B - 0OC-OD +
+0A-OD+0OD-OC—-0A-0C-0D-0B +0OA - OB =0.

106.6. 1) -21. YkxasaHue. 3aJaun peIIalOTCA aHAJOTHUYHO
sagauam 106.5 (1, 2).

106.7. 1) (b -¢)a —(@-)B)e =@ -¢)-@-¢)-@-¢)-(b -¢)=0.
BTI’IM U OOKa3bIBaeTCA INePINeHAUKYJAPDHOCTh JAaHHBIX BEKTOPOB.
2) %(EMEC’Z—A_(J'Z—B_JS?) = %((AT)’+X(5)-(I1’)—E)+

+(B_C’+B_D’)-(B_é—3_5))=§((A75+E)-CT)+(B?+BTD’)-50’)

il

=%C_].5-(A_5+A_C>—B_C"—§5) = %5’)-(@’+ﬁ+ﬁ+c_3§)
= % CD - 24B = AB - CD.

106.8. YkaszaHue. 3afauyn pelIaloTcA AHAJOTHYHO 3akadaM
106.7 (1, 2).

107.1. 1) 45°. 107.2. 1) 60°.

107.3. 1) arccos IEOO
2) Ilycrs Touka O — ocHOBaHHe BhIcOTHI EQ, a M — TOYKa Ie-
peceyenusa menuaH rpaiu EAB. IIpuMeM BeKTOpPHI ﬁ, OB u OFE

3a Oasucunle. Torga W=%(ﬂ+(ﬁ§+o_ﬁ), a ﬁ=5§—ﬂ,
W-A‘é:%(cﬁ-07’3+c73§2+ci7’-@-&’42-5’4-c75-07’4-cﬁ)=

= % (OB? — OA?). Cnenosatensno, OM | AB. 3necs 6buUI0 yuTeHO,
yro OB =0A, OE L OB u OE 1 OA.
107.4. 1) arccos %

2) Ykasanue. 3aZjaua pelraeTca aHaJOruuHo 3agave 107.3 (2).

107.5. 1) IIpuMeM BeKTOpPHI (I_f{, CTE " Cf; 3a 6asMCHBIE U MO-
JoxuM, uro AC = AB=BC=a. Torma pnpiauHa OGOKOBoro pebpa

pamua 2; AB, =GB +CC, - CA; BC,=CC, - CB; 4B, - BC, -
=CCf—C_éZ+C_A> . @=%—a2+%=—%. 31ech GBLIO YYTEHO,
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aro CC, LCA u CC, L CB. |E:|={B—C:|=$-cosm=
_ |E'1_3C_>1|_302'5_1

| 4B |-|BC]| 10-6a = 4°

2) Paccmorpum nupamuny DABC. Ilyety AE 1 DBC u E € DF,
rpe DF — BoeicoTa rpanu BDC. Hyxuo mokasaTts, uto AD 1 BC. Ilo
ycioBuio BC 1 DF. 9To 3HaYUT, YTO B_C> . 17F> =0, so D—IT‘ = A—IT‘ - A_IS
Torma BC - DF = BC - (ﬁ‘—xﬁ)):B_C)'-ﬁ‘—l?é-A_D)=0. Orcrona
BC.AD=BC - AF.BC- AF =BC - (AE + EF)=BC - AE + BC - EF =
= 0. 3xecy 66170 yuTeHO, uro AE | BDC, a smauut, AE L BC. Kpo-
me toro, DF L BC, a noromy u EF 1 BC (E € DF). a3 foxasaHHOTro

cjaeayer, UTO B—é . A_15 =0, t.e. AD 1 BC.
107.6. 1) arccos 3T:/1_z

2) YkasaHue. 3aJaya pelnaercsa aHaJoruu#Ho sagaude 107.5 (2).
107.7. 1) IIpexne Bcero HyXHO JOoKasaTb, uTo A ¢ BC. Torga
paccMOoTpuM TpeyroiabHUK BAC. BA {10; 0; 0}, BC {8; 6; 0};
BA-BC 80 _ 4 ‘

cos ABC = — — = = 2. Ilycts AF — BBICOTA TPEYroOJb-
|BA| -|BC| 10-10 5

ruxka ABC; AF = AB sin ABC =10 % = 6.

2) Ilycry gnuHa auaroHanau paBHa d.

O_D>-O_C>+O_C>~O_CI+O—C:-Cﬁ:=%(cosa+cosﬁ+cosy) 1)

(puc. 345). IIpumeM BeKTOPHI D—A: DC u D_D: 3a 6a3uCHBIe, TOria
O_D>-O_C'=iD_B:-C7:=i(EZ+D_C)+D_D;)-(D_A)—D_0>+lﬁz)=

=1 (DA% - DC? + DD?).
4

B, c
AHaJIOTUYHO MOYKHO HOJYYHUTH, YTO N p
—> ——> — —> — | \
OC - OC, =1 (D42 + DC? - DD} n I\ /D
1 | 1
—_— —_— — —> —_— ~ \ Y 7 |
OC, - OB, =1 (-DA? + DC? + DD?). 1 }
4 Y B
Orciona I / \a\w
— — — — —_ e 1_/____\___ >
OD-0C+0C-0C,+0C,-0B, = @) B/// \ c
e —> > / \
= i (DA? + DC? — DD?) = i dz. 4 \
N3 pasenctB (1) u (2) caexyer, 4TO A D
cos o + cos B + cos Y= 1. Puc. 345
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107.8. 1) 3 V2. VkasaHumue. 3agaud pemialTcsa aHAJOTHYHO

sagauam 107.7 (1, 2).

108.1. 1) a) (-100; —200; —-1); 6) (100; 200; -1).

2) Tak KaK [IPH ABUXXEHHH OTPE30K oTobparkaeTcs Ha pPaBHBIH
OTPE30K, Ka)KJasd CTOPOHA TPEYyroJibHHUKa oToGpa’kaeTcsas Ha pPaBHBIH
el oTpe3ok, U, CleJ0oBaTeIbHO, TPEYroJbHUK OTOOpaXkaeTcs Ha Tpe-
YroJIbHHUK C COOTBETCTBEHHO PaBHBRIMHM CTOPOHAMH, T. €. HA DaBHHI
TPEeyroJbHUK.

108.2. 1) a) (-0,01; -0,02; -1); 6) (1; 1; 0).

2) Yxaszaunue. BocnoasayiiTech permenueM sagzauu 108.1 (2).

108.3. 1) a) Ykazauue. BuUHCIUTE KOODAHHATHI CEpPEIMHEI
orpeaka AB. 6) YkaszaHHue. Brluncanure KOOPAHHATH CEpPeAUHEI
otpeaka BC.

2) PaccMoTpuM ABYrpaHHBIN yroJ, o0pasoBaHHBIM IOJYNJIOCKO-
cTaMU O U [ ¢ rpaHuneE @ ¥ JHHEAHBIM yrJjoM ek, rae ay4u e U k
NPUHAAJIEXKAT MONYILIOCKOCTAM O K [ cooTBercTBeHHO. IIycTh mpu
ABHMIKEHHM @ — a,, 0 — o, p — P,, K — k,, e — e,;. OueBHAHO, UTO
npamas a 6yjer obiieil rpaHHuNed mosymiockocted o, U P;, B Ko-
TOPBHIX OYAYT COOTBETCTBEHHO JexkaTb Jyuum e; M k,. Tak kak
OpH ABHMXKEHUH YIJIBI COXPaHAITCA, To ek = ek,. CiaenoBareinrHo,
npH ABHYKEHUH [BYTPAHHBIA yros orofpakaeTcs HA pPABHBIH eMy
AOBYTPAHHBIH yroJI.

108.4. 1) a) {3; 3; 3}.

6) Ykxaszauue. Halinure cepensuny orpeaxka AB.

2) Ilycte nmpamass AB nepeceKkaeT IJIOCKOCTb O B TOUKe A M 00-
pasyer ¢ Heit yroan ¢. Ilycre C — mpoekmus Touku B Ha mioc-
kKocTh o. IlpoBegeM B miockocTH o ueped Touky C npsamyio b. Oue-
BHUJHO, uT0o BC 1 b. ITycTe npu agBMMKeHHMH 0. — 04, A — A, B> B,
C—C,;, b—b,. OueBuano, uro npamaa A,B, Gymer mnepecexkaTsb
TIOCKOCTB ., 8 npaMele A,C; u b; OyAyT JieaTe B IJOCKOCTH C.
Tak Kak IpH ABUKEHHHM YIJIBI COXPAHSAIOTCA, OyAeT BHINOJIHATHCH
B,C,1b, B,C, 1 AC, £B,A,C=/BAC. 3nauur, B|C, L A\C, u
£ZB,A,C, = ZBAC. CienoBaTeJIbHO, IPH ABHYKEHUH NpAMAas U ILJIOC-
KOCTb, COCTABJSAIOMNE yroJ ¢, oTobpa’kaloTcA Ha NPSAMYIO H ILIOC-
KOCTb, COCTaBJISIIOIHNE YroJ .

108.5. 1) 3ameTum mpexkze Bcero, uro Touka A (10; 20; 0) Je-
KUT B mockocTu Oxy. IlycTe npu oceBoit CHMMETPHH OTHOCHTEJBHO
npsamoil a Touka A orobpaskaercsi Ha Touky B (x; y; 2). Toraa ce-
peanHa orpeska AB — Touka M wuMeer KoopauHaThl (k; k; 0), roe
k # 0, TaKk KaK NPUHAAJIEKHT IIPAMOIl @ U He COBIIaJaeT ¢ HAYAJIOM

koopauHat O. 3uauyur, MA L MO n (10-kR)-E+(20-Fk)- k=0,
orkyaa k = 15. Ucnoab3dyss ¢popMyJabl KOOPANHAT CEPeXUHBI OTPE3Ka,

noJjydaeM 15 = 10; x, 15 = 20; y’ 0= 0; z, sHauurt, A, (20; 10; 0).

2) TIpm masHOM OTOGpAaYXE€HUH IIPOCTPAHCTBA Ha ce6SA NPOU3BOJIb-
Hble TOYKM A (x5 Y3 2;) U B (X, Yy 2,) TEpexXomaAT B TOYKH
A, (2x;; 2y,5 22)) u B, (2x,y; 2y,; 22,). Ilons3ysacs KOOpAMHATHOMR
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¢dopmMyJIOil AJIA HAXOXKAEHUA PACCTOSAHUA MEXKAY TOUKAMH, HAXOAHUM,
uto AB # A,B,. CnepoBaTejbHO, JaHHOE OTOOpayKeHHE ABHXKEHHEM
He SBJSETCH.

108.6. Ykxaszaunue. 3ajauM pellalOTCsd AHAJOTMYHO 3aJavyaM
108.5. 1) (0; 10; 20). 2) Ia.

109.1. 1) PaccMoTpuM OpsaMylo @, IepIeHAUKYJISPHYIO HEKOTO-
PO# IJIOCKOCTH O, U JBe IepeceKallnuecs NpAMele b u ¢, Jexamue
B nockocTH o. OueBHAHO, yto a 1 b u a 1 c. Ilyers npu ABHIKEHHH
a—a, b—>b, ¢c—>c, o> 0, Jlerko noxasaTb, YTO IPSAMEIE C,
M b, JexaT B IJIOCKOCTH C.;, & OpAMadA @, IepeceKaer IJIOCKOCTh ;.
Tak xak IpM JBMIXKEHMHM YIJIBI COXpaHAOTcA, To a, 1 b, u a, L c,.
3HauuT, a, 1 o, T.e. Npu JABHYKEHHUH IPAMAHA, NEPNEHAUKYJIAp-
Hasf IUIOCKOCTH, oToOpa)kaeTcsd Ha IHIPAMYIO, IepHEeHANKYIAPHYIO
TIJIOCKOCTH.

2) OueBHAHO, YTO €CJOM OAHA K3 ABYX NapajiieIbHBIX NPAMBIX
nepeceKaeT IJOCKOCTb O, TO U Apyras nepecexkaet ee. IlycTe faHHEBIE
npAMEIe a ¥ b mepeceKaloT JaHHYIO IIJOCKOCTh O B TouKax A u B co-

OTBETCTBEHHO. 3HAYHUT, IPH IapaJlJIeJIbHOM IIEPEHOCE HAa BEKTOP A_é
a — b, o — a. Torga no foKazaHHOMY B NIYHKTe a) Ipsamasa b Oyzer
NepueHAUKYJSPHA IIJIOCKOCTH O.

109.2. VkasaHue. 3ajaunl peLIAlOTCA AaHAJOTMYHO 3afadaM
109.1 (1, 2).

109.3. 1) IlycTtey maHa mMpaBHJbHAA UYETHIPEXYroJIbHASA MHPAMH-
na EABCD c¢ Beicotoii EO. IIpum cUMMeTPHH OTHOCHUTEJBHO
npamoit EOE - E, A—-C,C— A, B— D, D — B, 3Ha4uT, KBaJ-
patr ABCD otobparkaercss Ha cebs. CaemoBaTenbHo, EO — oCh CHM-
METPHHU ITHPAMHUALIL.

2) Ilycrs H — mpouaBosbHasA TOYKa NHpPaAMHALI. PaccMorpum
ceueHHe NHUPaAMHUIBI IJIOCKOCThI0 EOH . OueBHAHO, OHO ABJSAETCA Tpe-
yroabHuKOM. Ilo noxkasaHHOMY B MyHKTe 1) IIpH CHMMETPHH OTHOCH-
TeabHO npaMoii EO Touka H otobpakaerca Ha Touky H,, npuHaiie-
wamyio nupamuae. Ho oueBuaHO TaKke, 4To Touka H | IPHHAATIEKHAT
myockoctu EOH, T. e. npuHagine:xxut cedennio. ITociennee osnauaer,
YTO TPEYroJbHUK, MOJYyYeHHBLIHI B cedeHHH, OoToOpa’kaeTcA Ha cebs
IpH CHMMETPHH OTHOCHUTEJNBHO npaMoil EQO, npoxoasieii yepe3 ogHy
U3 ero BepIIUH. 3HAYHUT, 3TOT TPEYrOJbHHK PaBHOOEIpEHHBIH.

109.4. YxasaHue. 3ajaud peHIalOTCA AaHAJOTHMYHO 3axadaM
109.3. (1, 2).

109.5. 1) YkxasaHue., 3agaya penlaercss aHAJOIHYHO 3ajaye
109.3 (1).

2) IIpoBexeM MJIOCKOCTBH O Yepe3 NPAMYIO C, COJepIKalylo cepe-
AUHLI IPDOTHBOMOJIOXKHEIX pefep MpaBUJILHOroO Terpasapa. IIycTs Tou-
Ka M npHHAMJIEeKUT CEUEeHHIO TeTpasApa IJIOCKOCThIO O. Torga mo
IOKasaHHOMY B 3ajade 1 nmpu cMMMeTPHH OTHOCHUTEJIBLHO NPAMOM ¢
rouka M orobpakaerca Ha Touxky M,, IpHUHAJJIEKAILIYIO OLHOBDe-
MEHHO IIJIOCKOCTH O ¥ TeTpasApy. SHAYHUT, ceYeHHe NMPH CUMMETPHH
OTHOCHTEJIBHO NPAMOM 0ToOpa3uTcsa Ha ce6sa. BosapMeM Temeps Mpous-
BOJIBHYIO TOUKY H, IpHHAaAJIeKauyo OJHOH U3 ABYX 4YacTeii, Ha KO-
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TOpbl€ MJIOCKOCTh O AeJHUT TeTpa3ap. Ilo moxkasamnomy B myHKTe 1)
IpY CUMMEeTDPHUH OTHOCHUTENbHO NPAMOI ¢ Touka H orobpaskaeTrca Ha
Touky H,, npunajgiexaluyio Terpasapy. Ilo onpesenenuo cummer-
PHMYHBIX TOYEK OTpe3ok HH, mepecekaeT NpsAMyl C, a 3HAYMT,
u nnockocts . CrenosatensHO, Toukn H u H, mpuHaanexar pas-
HBIM 4YaCTAM TeTpasApa. SHAUHUT, 9TH YACTH OTOGpAaKaloTCA APYr Ha
Ipyra IpH CHMMETDHH OTHOCHUTEJBHO mpaAmoil c¢. OTcrooaa cJaenyer,
4YTO MJIOCKOCTh O AEJHUT TETPa’Ap Ha ABE PaBHbLIe YACTH.

109.6. YkasaHue. 3ajauu pemIaloTCs AHAJOTHMYHO 3afadaM
109.5 (1, 2).

110.1. 2) 54n cm?. 110.2. 2) 247 cm2.

110.3. 1) (%+4J§) cm®.  2) 24V3 cm. Ykasaume. Heobxo-

AUMO Yepe3 YKa3aHHYIO NPAMYIO NIPOBECTH ILIOCKOCTH, Iapalljiefb-
HyI0 ocH nuiauHapa. Torga paccTodHue OT 3TOH MJIOCKOCTH IO OCH
IUJIUHAPA PaBHO 5 cM.

110.4. 1) (%+164§) em2. 2) 25 cm.

110.5. 1) ITycTs NJIOCKOCTH CeYEeHMIl mepeceKaioT OCHOBAHHUE ITU-
auHApa no xopaaM AB u BC. IIos0KHUM, UTO BBICOTA LIMJIHNHAPA PaB-

Ha h. Torgpa AB =171 u BC = 1h_3 ITo TeopeMe KOCHMHYCOB HaxXOAHM,

yro AC = 7}1_\/5 C mpyroii croporsl, AC = 2R sin 60°, rne R — paau-

yc ocHOBaHMA nuiauneapa. OTcoaa cieayer, UYTO R=%. Torga

S, = 2nRh = 2 - % - h = 147, S, = 147 cM2,

GoK

2) JlaHHAA MJIOCKOCTh IIepeceKaeT OCHOBAHMS LMJIMHIApPA IO XOp-
naMm AB u CD (puc. 346), npuuem AB || CD. MoxkHO I0Ka3aTh,
YTO paccTosiHMe MexAy xopaamMu AB u CD paBHo anune EF, rae
E n F — cepegunsl atux xopz. Ilo ycaosuio EF =9 cm. CnpoekTu-
pyem xopay AB Ha IJIOCKOCTh, HUIKHEro OCHoBaHusi. M3 paccMoT-
PeHMA INPAMOYTOJNBHEIX TpeyroJbHUKOB A, OF,
u DOF cnepyer, uto OE; =4 u OF = 3. Torna
E,F=7. Bwicora numsnipa EE,; =HaxoauTca
u3 TpeyroibHuka EE,F u paBHa 4+/2. Toraa

Sex=2nrh=2-5-4J2 =401 V2 cmM?®.  ILio-
IaAb MOJIHOM IIOBEPXHOCTH IIMJIMHADA
S = 40n 2 + 501 = 107 (5 + 4+/2) cm?.

110.6. 1) ITycTe niocKoCTH CeueHUi mepe-
CEeKalT OCHOBaHHME UHUJIHHApaA Nno xopaam AC u
AB. TlonoXHM, UTO BHICOTA IMJIHHAPA paBHa A.

105

Torpa, yuuthiBas yciaoBue, AC = AB= o

u BC = ‘;—0 IIycte AE — BbICOTA TpPEYyroJbHU-
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ka CAB, AE= [200_400 _10 = yy,qmang
B2 p2 h

3TOr0 TPEYroJIbHUKa S = 200, paxuyc OCHOBa-

AC- AB_BE = & Torna
48 B

HJIOH_[a,lIb OOKOBOII MOBEPXHOCTH IIHJIHHApA
S, = 2nRh = 21 - 25 -k, Sg, = 50 cm2.

HASA ouiauHIpa R =

Gox

2) Cnpoe}cTnpyeM BEpIMIMHY KBajapaTa A
Ha IJIOCKOCTh HUJKHEro ocHoBaHus (puc. 347).
Tak xak ABCD — kBagpaT, TO IO TeopeMme Puc. 347
0 Tpex MNepHeHAHUKYJISIpax MOYKHO JOKAa3aTh,
yro A;D 1 DC. B Takom cayuae A,C — amaMeTp OKPYKHOCTHU
HUXKHero ocHosanmud, A;C =14 cm. M3 OpAMOYroJibHOTO TPEYroJb-
unuxa A,DC cuaenyer, uro A;D =196 -100 = =96 cM. Bricory nu-
JuHApa AA, Haxogum ns TpeyronbHuKa AA;D. Ona paBHa 2 cmM.
Sgox =2TRR =21 - 7- 2 cm®.  Ilnomazs ocnonanuﬂ Spen = RZ =
=49x em?. Torza nnomam, nonepxnocm*n un.nmmpa S = 1261c cm?.

111.1. 1) 3671 (V2 + 1) cm2. 2) 1547w cm2.
111.2. 1) 64n (3 +2v/3) cM2. 2) 8967 cm2.
111.3. 1) 1281 (V2 + 1) cm?. 2) 2 cm; 14 cm.
111.4. 1) 167 (3 +2+/3) cm2. 2) 1767 cm2.

111.5. 1) IleHTpanabHBIH yroJ pasBepPTKH GOKOBOI IMOBEPXHOCTH
KOHyca O = % 360°. Tak xak o= 120° ToO % =% u L =3R. Torama

nepuMeTrp oceBoro cedeHus P =2L+2R=8R; 8R=16, R=2,
L =6. Orcioga 5 = 161 cm?.

2) Ilyctes r — pajguyc OCHOBAHHSI MEHbIIEro KOHyca, a | — ero
obpasymomana. Toraa mnuomiafgs ero MOJHOM IOBEPXHOCTH paBHA
nrl + nr? (puc. 348). Ilnomwans noaHOM IOBEPXHOCTH yCEYEHHOro KO-
Hyca pasHa Tt (16 — 1) (r + 10) + nr? + 100x. I1o ycIOBHIO 3TH ILIOIIA-
au pasHbl. Torga ©t (16 — 1) (r + 10) + nr? + 100xn = nrl + nr. Orcioza

2lr — 16r + 10l = 260. (*)
U3 nomobusa TtpeyronbEukoB MO,A;, u M

MOA cneagyer, uTO §= T. €. r=gl.

ITogcraBuB 2TO BBIpasK€HHE B PaBEHCTBO (¥),
2
nosyanM 2’4— - 10l + 10/ = 260, 2=13.16

o |

o)
MO, MA, i3 ——\B,
=413, L1 V9,
" 3 Mo T Ma 4 Orciona
MO, _ i3
0,0 4-13 B
111.6. 1) 96m cm2. 2) 1:(V2 -1). Puc. 348
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Puc. 349

111.7. 1) IlocTpoeHue moKa3aHO Ha pHCYHKe 349.
2) EciM KOHyC KATHTCSA IO ILJIOCKOCTH BOKPYI HENOIBHKHOI
BEepIUUHEI, TO ero BbicoTa MF onuchiBaeT KOHHYECKYIO IIOBEPX-

HOCTBh ¢ paauycoMm, paBHeIM FO (puc. 350); cos FMB:%, ME =

= MF -cos FMB=H - % = -f—I;—, FO = ME. Tlnomajs mOBEPXHOCTH,

ONKUCaHHON BHICOTOH, paBHa S =n - MF - FO = nH - EL—z = %3—

111.8. 1) Ykaszanue. 3agaua pemiaeTcs aHAJOTHMYHO 3aja-
ye 117 (1).

2) Ilycrep 2P — BesMuMHA yrja NPH BePILIMHE OCEBOr0 CEYEHHS
koHyca. JlokaskeM cHayaja, 4TO YroJ MeKAY BBICOTAMH JBYX CME-
HBIX KOHYCOB paBeH 3ToMy yray. Ilyecte A u B — 1eHTpbI OCHOBaHHI
JABYX COCEIHUX KOHYCOB ¢ obujeii BepmnHOit P (puc. 351). Tornma
miockocTs PAB, cofep:xkanias BLICOTHI KOHYCOB, 6yaeT nepnesHguKy-
JIApHA MJOCKOCTAM OCHOBAHHUH KOHYCOB O ¥ [}, a cienoBaTeJbHO, Oy-
JeT NepHeHAUKYJIsPHA NPSAMON a mepeceYyeHUs ILJIIOCKocTei o u 3.
IIpamas a 6yzer obijeil KacaTelbHOM K OKPYYKHOCTAM OCHOBaHMHIA,
OcTrajloch MOKa3aTh, YTO TOUYKA KacaHusa K IPHHAAJIEKHT [JIOCKO-
ctu APB. OueBupHo, uto AK | a u BK 1 a. 3HauuT, npamasa a
nepuneHAuKynaApHa miaockoctu AKB. Ho uepe3d TouKy B MOXXHO

F, 9 F
M E B
Puc. 350
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Puc. 351 Puc. 352

NIPOBECTH €AWHCTBEHHYIO IIJIOCKOCTh, IePIEeHIUKYIAPHYIO IPAMOH a.
ITosromy naockoctm AKB u APB cosBmagaioor. Takum o6pasom,
LAPB = ZAPK + ZBPK = 2B. OueBHjgHO, 4YTO 00Illad BepIINHA KO-
HYCOB M I€eHTPHI UX OCHOBAHHMM SABJAKITCA BEPHIMHAMH HEKOTOPOI
NpaBUJIbHOH mecTHYroJbHoM nupamuabl PABCDEF (puc. 352). Ilpu
9TOM YroJ MeKJay BbicOTOM nmupaMugnl OP u 60KOBHIM peOpoOM paBeH
90° — B. B nmupamuse OB = PB - cos B, AB = OB = PB - cos B. Torza,
y4YuTHIBadA, uTo LAPB = 2@ no nokasaHHOMy, U3 TpeyroabHuxka PMB

B.
MONYYHUM P—z(ﬂ =PB.sin . Orcopa tgp= % u P =arctg %,

2B = 2 arctg %
32n(1+V3) ol

V3

112.2. 16w cm?.

112.3. 3840n cm2.

112.4. 96n cm2.

112.5. OGosnauum yepes S, miomanb NOBEPXHOCTH, KOTOpad 00-
pasyeTcdA IPH BpallleHHH OTpe3Ka a BOKPYT ocH. Toraa uckomasa mJjio-
mans S, ., =S5+ S,c+ Spge=7n(AO + BO)) + tAC - (AO + BO,) +
+ 2nBC - DO =n (AO + BO,) : (AB + AC) + 2rBC - DO (puc. 353).

IInomaas Tpeyroabuuxka ABC Haxogum

112.1.

no ¢opmyae I'epona:
=35.7-18-10 =210 cm%; AD = 420, B
17 0,
S,,=T 41270 + 40) +2m-17 - 20.
D
69860 A )
non = T cM2,
17
12600
112.6. —13—— T CM”~. C 02
113.1. 1) a) (x - 3)2 + 42 + 2% = 16;
6) nma, mer. 2) 13 cm. Puc. 353
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113.2. 1) a) x +y?+(z-4)>=9; 6) Her, na. 2) 13 cm.
113.3. 1) a) x®+ (y + 0,5)2 + 22 =17; 6) na, mer. 2) 4 cMm.
113.4. 1) a) x%+ (y - 0,5)% + 22 = 14; 6) mer, ga. 2) 9 cMm.
113.5. 1) VkasaHHafd MJOCKOCTH IlepeceKaeT IJIOCKOCTL Ozy 1o
npsamoit AB, tae A (O 0; SJ—J u B (0; 8; 0). MoxxHO AOKasaTh, UTO

paccTosinue OT IleHTpa cdephl 4O ITOH IJIOCKOCTH paBHO BbhicoTre OK
83
npsaMoOyroJbHoro tpeyrogbauka AOB. U3 Toro, uro OA = 5
n OB =8, HaxoauMm, uto OK = 4. Tax KaK pacCcTOSHHE OT IEeHTpa
OO IJIOCKOCTH MeHbllle paguyca cdepbl, TO MOXKHO YTBEPKAATH, YTO

ILIOCKOCTh M cepa mepecekalorca. Paguyc ceuenua r=.RZ-d?,

rome d — paccTosiHMe OT IleHTpa g0 1miockoctu. Torza
=+4/25-16 =3. [InnHa JUHUM IlepeceyeHUs paBHa 6.

2) 147 V3 cm2. VYkasamme. Heobxonqumo mokasaTb, 4YTO Tpe-
YTOJbHUK SABJAETCSA IIPABUJILHEIM.

113.6. 1) Hda; 16n. YKaszaunue. YKasaHHasg IIJIOCKOCTL IIPOXO-
IuT yepes Touku (6+/2; 0; 0) u (0; 62; 0). [lanbHelimee peleHne aHa-
JIOTUYHO pelneHHo 3azauu 113.5 (1). 2) 10 cm.

113.7. 1) JauHble ypaBHEeHUs HeOOXOAMMO IepenucaTh B BHAE
x-12+@W-22+(z+3)2=25ux®+ (y - 4)*+ (2 + 3)% = 4. Koop-
AUHATHEL IeHTpoB cdep: O, (1; 2; -3), O, (0; 4; -3). Paguycnl chep
cooTBeTCcTBEeHHO: R, = 5, R, = 2. PaccroaHue Mexy OeHTpaMu cep:

= ,/12 +22 = «/5, d < R, — R,. 3HauuT, cepbl He NepeceKawTca U
uiapbel He MMEKT OOIMMX TOYEeK.

2) Paccrosnme or Touku O pgo rpaHeit ABCD, AAB,B wu
AA,D,D passo 10 cM, uTo MeHbIIIe paguyca cohepsl. CienoBaTesbHO,
cdepa mepecekaeT niockoctu ABC, AA,B u AA D u paguycel ceue-
HUHA paBHBI 55 ¢cM. PaccTOAHUA 0O OCTAJBHBIX I'paHeil Goiblie pa-
auyca cdepnl, a mIOTOMY chepa He MMeeT ¢ HUMH OOHIUX TOYeK.

113.8. 1) Ha.

2) Cdepa nepeceraer miockoctTu ABC, ABB, u ADD,. B nepsoM
ciayuae pafUyc ceueHWUs paBeH 6 cM, a B ABYX APYTHX 25 cm.

114.1. 1) 676n cM?. 2) 4rn am.

114.2. 1) 400n cm2. 2) 67 cm2.

114.3. 1) 6767 cm2. 2) 442 am.

114.4. 1) 676n cm?. 2) 36n cm?; 36n cm?.

114.5. 1) ITycts paguyc chepsl paBeH R, a paauychl ceuenunit R,

2
u R, (puc. 354). Torxa R,=0,A = |R? - R;) 2R3J_ R,=0,B=

2 2R V2
- f”;— = %—5— WUcnonbdyda ycjaoBue, HUMeeM 27 - -

= .|R?
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01\
\__°© \/
S~ | 7F

Puc. 354 Puc. 355

_on- R‘F —6@2v2-vB)n, R(@2V2-v5)=9(2+v2-v5), R=09.

I'I.noma,ub cepsl S =4n - 81, S = 324n cm?.
2) Paguycel cedeHumit r;=10cm u r,=8cm, AC=6cm

(puc. 355). I3 nmpamoyroasHoro TpeyrogsHuka ACO, cieinyeT, 4TO
CO, =464-36, CO, =28 cM. M3 NpAMOYroJBHOIO TPEYTrOJbLHHKA
00, A crenyer, uto R = 100 + 28 = V128, R =82 cm.

114.6. 1) 144n cm? 2) 4 cm; 5 cMm.
115.1. 1) 3n cM2. 2) 2402 1t cm2.

115.2. 1) 64n cm2. 2) 12% cm2.

115.3. 1) géﬁn cm?. YVrkasawumue. lleHTp chepsl JeKUT B TOU-

Ke nepeceqem«m CepeIUHHOI0 IIepHeHAUKYyJIApa K G0KOBOMY pebpy
nupamMugel ¢ ee BaicoToM. Taxk kak yros HakJoHa OGOKOBHIX Debep
K IJIOCKOCTH OCHOBaHHUA Gosbire 45°, To meHTp chepbl HAXOAUTCH
BbIIIIe 3TOM IJIOCKOCTH.

2) 45 1t cm2.

115.4. 1) 16ncm?. Yrasauune. Heo6xoquMo U3 IEHTPA OCHO-
BaHUA NHUPAMUILl ONYCTHUTh NEPHEHAUKYJIADP Ha CTOPOHY OCHOBaHHUSA
M ero OCHOBaHHe COEJUHUTH C BepIIMHOM mupamMuzgsbl. ITomyuyum ju-
HeWHBIA yros ABYrpaHHOro yria, ob6pasoBaEHOro OOKOBOH TI'DaHBbIO
C IJIOCKOCTBIO OCHOBaHHUs. LleHTp cdephl JEXXUT B TOUYKE Iepecedye-
HUA GMCCEeKTPUCHI 3TOr0 yrja ¢ BBICO-

TOIl MHpPaMHUILI. M

2) 3551 cm?.

115.5. 1) Bepuinna nupamuast M
IIPOEKTUPYETCsI B IeHTP OIIMCAHHOI
BOKPYI' OCHOBAHHUSA  OKPYXHOCTH.
Ieutp omnucaHHO# cdepbl JEKHUT B
TOYKE IepeceyeHuss CEPEeIUHHOro Iep-
nesaukyasipa EO k peopy AM ¢ BhI-
cotoit mnupamuasl MO, (puc. 356).
YepTe:kx JaH AJA ciaydasi, Korja
¢ > 45°. Ecau xe ¢ < 45°, To meHTp
cdepbl pacIoJoXeH HUMKe IMJIOCKOCTH Puc. 356
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ocHOBaHUA, 8 npyn @ = 45° 1eHTP cdeps! copnapfaeT ¢ neHTpoM OmH-
caHHO#M OKOJO OCHOBaHMA OKPYKHOCTH. Pemenue 3aaain sl BCeX
cay4daeB coBriasaer. Paauyc OKPYKHOCTH, omucaHHON OKOJIO OCHO-

pauud, R = . B npAaMO-

_8& _;AM = B Pt EM = _

2sina 9 sino - cos @ 4 sin .- COS @

yTONbHOM TpeyroJbHUKe MEO 4ZM OE = ¢. TorAa paauyc cdepnl
a a

R =MO___”//,/=/'/__
copept 4sino-cos @-sin® 9 sin o.- sin 20

s = omet
cpepst ~ gin? o+ sin® 20
2) B npamoyronbnom -rpeyronbumce EKF (puc. 357) EK = 443,
/EFK = 60°. Torna KF= EK ctg 60° = 4, OK= OF - KF = 1.
Qrcoaa cnenyer, 4TO njonlaab GoxoBOH [1oBepxHOCTH UJIMHAPA
g = 2nOK - EK = 271" 1443, g =83 mcm’.

115.6. 1) BepmidHa nupaMubl M npoewmpye'mﬁ B IeHTp BIH-
cagHO! B OCHOBaHH® OKPYIKHOCTH. IlesTp poucanHoi B nupaMuay
ciepsl JEXKAT B TOUKE nepeceuesns GucceKTpUCHL yrna M DB ¢ BBICO-

ot MUApAMUAR MO, (puc- 358). AD=0a" cos o, 04D = AD tg 9‘2— =
= acos @ tg %. Paguyc princaHHoi ChePH! R popus = 00,=0,D" g~ =
—-—a- i & 9,

a - cos O - 18 2 tg 5

— 4na® cos® - tg? & - te? %.

2

2) Ha pUCYHKE 359 nsobpaxeHo oceBoe ceueHue KoHyca BMeECTE
¢ oceBbIM ceyeHHEM pIIMCaHHOrO B KOHYC OUINHAPA. MO, = MO -
_00,=103 - 43 =643, 018, = MO ctg 60° = 6. Tlromaas 60-
KOBOH JIOBEpXHOCTH OUIIMHADA s=2n-0,By" 00, =21 6 - 443
S = 4843 cm.

ch:oepu




M
4, ka

A C O D B
Puc. 359 Puc. 360

116.1. 1) 7803 cM3. 2) 12 (3 +/5) cm2.
116.2. 1) 1280+/3 cM3. 2) 8 (5 + V13) cM2.

3
116.3. 1) ”‘8‘/5. 2) 18 cmd.

116.4. 1) . 2) 36 cm®.

d3 V2
8

116.5. 1) U3 Touku B onyctuMm nepuneHauxkyiasp BK na AC
u Touku B, m K coegurum (puc. 360); «B,KB = 60°, Tak Kak 3ro
JUHeHHBIH yros JgBYrpaHHOTo yrja, 00pPa3soBaHHOTO IJOCKOCTBIO

CeUyeHHs C IIJIOCKOCTBIO OcHOBaHHMs;, BO = %, BK = % - 5in 60°=

= mf N3 rtpeyronrruxka B,BK umeem BB, = BK tg 60° = %@

S _m?V3, v =miv3 3m _3m3.3
ocu 4 - T
4 4 4 16
2) CE L AA B, (puc. 361), ZCB,E = 0, TaKk Kax 3TO yroj Mexay
npamoit B,C u miaockocteio AA,B,. IIpamoyrojbHble TpPeyroJjb-
Huku AEC u CEB, pasHbl, a notomy B,C =b, BC = b tg o. U3 Tpe-

yronbuuka B,BC caeayer, uro BB, =,/b%? —b? . tga = _b_ Jeos 2a.
cosa

b2 3 tgo /cos 2
tga?V=SABc'BB1 b°® tgao ./cos a.

S = —_—— —
ABC 2 2cosa
3 3 ctgo /— cos 2
116.6. 1) & o) T ctEAVTCO85A B
16 2sina /
117.1. 1) 480 V3. 2) 8na®. c, //
1
117.2. 1) 64 cm®. 2) 3468m. A, A
117.3. 1) 1923 cm®. Vkasanmue. /
Bocmnoas3yiiTech TEM, UTO IJIOIAAb OCHO- /
BaHMA HOPHM3MBI paBHa IIOILALH CeYeHHUd, / ~7B
YMHOKE€HHOM Ha KOCHHYC YyIJja MeKay /%‘
IIJIOCKOCTAMM CEeYEeHHSA M OCHOBAHMA. A% N
2) nRQ ) A c
2cos &
2 Puc. 361
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2
117.4. 1) 324 c®. 2) 5

4H cos? %

117.5. 1) MoxHo poxasaTb, 4TO TpeyrolbHuK B,FE mnpsamo-
yronpHBI# ¢ mpsambiM yriaom B, FE (puc. 362). FE = /252 -24% =1,
BE = 14. U3 tpeyronsuuxa B,BE cnepyer, uro BB, = V625 -196 =

= ‘\J429; SOCH = 14,72J§; V = SOCH ‘BBI — 1472‘\/5 ../3.143 = 4412\/143 .

na® tgo
4(tga+2)%

3 3
117.6. 1) &. 2 ma®V3tg®a
2 36 (tgo + 2)3
IOTCS aHaJIOTMUYHO 3agayam 117.5 (1, 2).

118.1. 1) 2:_3 2) 303 cm®.
118.2. 1) 48+3. 2) 603 cv®.
118.3. 1) 122‘@
60OKOBbIe 'DAHM — KBaApAaThI.
2) a?b3
12
60xoBoe pebpo AA, NepneHAMKYJAPHO CTOPOHe ocHoBaHuAa BC.

ITocse aroro mocTpoiiTe neprneHAUKYIAPHOE CeUeHHe IPHU3MBbI ILJIOC-
KOCTBIO, NpPOXoAdAieil depes BC, u HaiijuTe ero miomagb.

Yraszauue. Cm. peimnenue 3agauu 115.5 (2).

. YkazaHnue. 3ajauu pella-

cm?, Vxasanue. JJOKaxUTe, YTO HAKJOHHEIE

. ¥YkazaHue. IIpegBapuTesibHO HYKHO JOKa3aThb, UTO

118.4. 1) §—‘ui—“/§ cm®, Vxasanwue. JIokaxKuTe, UTO rpaHb, IPO-

xojAmaa 4yepes ApPyroil Karer, — KBazpar.

2) _m4l. YkKkaszaunue. 3ajaua pellaeTcs aHAJOTHYHO 3ajade
118.3 (2).

118.5. 1) Tak kak Bce pebGpa IpPU3MBI DaBHBI MexXay coboii
uLAAC=/LA AB=60° 10 AJA= A ,B=A,C u Bepmuna A, 1po-
eKTHPYeTCA B I[eHTP NPaBUJABHOTO TpeyroabHuka ABC (puc. 363).
Hcnonb3ya TeopeMy O Tpex MNepPHeHAUKYJISIpPax, MOMKHO JOKAa3aTh,

Bl
[ |
AN D,
ez
\
PUE !
B)\-L-——\_I\C
VAR PR
VNN IS
A \ \ D
\\\
F E
Puc. 362
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yro BC L AA,, a Tak Kak AA, || CC,,
to CC, LCB. VYuursiBag YCJIOBHE,
MOKHO YTBepxJAaTh, uTo CC,B;B —
kBagpar. Tak kak SCC BB~ Q,

pe6po npuaMbel paBHO @ M AK =

W3 rtpeyronvauxa AA,K ciaepyer, 4TO

lo_@Q 2Q V3
A1K= Q——3‘=%‘; SABC=Q—4“;

QV3 2@ Q2@ Puc. 364
V=8, AK= : .g= ‘i—m, uce

2) Paccrosinue ot 60K0BOro pebpa A0 JHAroHAaJU IPOTUBOMOJIOMK-
HOH TpaHU PABHO DACCTOSHMIO OT OOKOBOro pebGpa Ao 3TOH I'paHH.
ITocTpoum nepneHAMKYyJIApHOe cedyeHue mnpuamsl. Ilycts d — pac-
cTossHHEe OT OOKOBOro pebGpa A0 HpoTHBOJexkamieit OOKOBOH TIpa-
HHU, M — CTOPOHA NEPNEeHIUKYJSIPHOrO CEYEeHUs, IPOTHUBOJIENKA-
mass 3ToMy OokoBoMy pebpy, u [ — OOKOBoe peOpo NI PU3MBI.

V=S -l=ld-m-l=ld-Q,meQ—nnomanbﬁoxoaoﬁrpa-

nepn. cey

au. Torza V—-— 5 .40 = 100 cm®

118.6. 1) TaR KaxK LA AD = éAlAB, TO BepIIMHA A, NPOEKTH-
pyercsa Ha OuccexTpucy yriaa BAD, T. e. Ha auaroHajb pomba AC
(puc. 364). HUcnosbaya TeopeMy O TpeX IEepHNEeHAUKYIApax, MOMK-
HO J[OKas3aTb, 4ro BD | AA,. Torga BB;D,D — npaMOyTOJIbHUK.
IIycres giuna pebpa napaJijiejienuiliea paBHA M. Y YUTHIBAA YCJIOBHUE,

umeem m2J2 =S um= 4;S~. Onyctum neprnesguxkynsap A, E nHa AD u

coeguaum Touku E n K, torna EK | AD. I3 npAMOyroJibHBIX Tpe-
yronbaukoB A, EA, KEA n A, KA nmonyuum AE = %, AK = mT\/E,

| 2m2 _ m+2 32
A1K= m2'——rZ—=T. SABCD=m2, V=SABCD'A1K=£1—2\/__’

a Tak Kak m=4§, T0V=S—;/§.
V2 2v2

2) 30 V2 emd. VYkasanwue. 3azaya pelraeTca AaHAJOTUYHO 3a-
maue 118.5 (2).

119.1. 1) 24 cM®. 2) %‘/5

119.2. 1) 726 cM®. 2) %7‘@

4m3 a3J3
119.3. 1 .2 .
) 3sin? a-cosa ) 12
3 3
119.4. 1) — @8 g9y a®V8
sin? ¢-cos 24

119.5. 1) s Toukm E (puc. 365) omnyckaeM ImepIeHIUKY-
nap EF na pe6bpo DB m Touky F coegunseMm ¢ Toukamu A u C;
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F
)
B
A el
E
C
Puc. 365 ' Puc. 366
LAFC = 0o — nuHellHHI yroj ABYrPaHHOTO yrja, o6pa3soBaHHOTO

ABYMs CMEXHBIMH GOKOBEHIMHM rpaHamu. U3 momgobus TpeyroanHu-

EF-OB

koB DOB EFB caenyer, @=O—B, DO =——,
H JenyeTr, 4YTO EF — FB orcioga DO 7B

EF=%ctg%, 0OB= 2%,

2 ©85 73

W3 rpeyronnuuka EFB ciaeayeT, 4To

2 2
FB:JL“ —8" ctg?® =2 [3_ctg? %,
4 4 B3T3 gy

Torzga
a-ctgg-a-Z actg‘g
DO = 2 N 2 .
2x/§'a‘[3—ctg2—02£ ~/§‘/3—ctg2%
o o
s _1a243 actgg a3ctg§

1 _
3 4 V3 3—ctg2% 12 f3-ctg2%

3amMeuvanue. OTBer MOKeT GBLITH MOJYyYeH M B TAKOil (opme:

a3 cos &
2

12 [4sin2% 1
2

2) Taxk kak mmockoctd APC u ABC B3aMMHO NEPHEHIUKYAAPHEL,
TO BbIcOTA IMpamMuibl PK npunaanexut rpaau APC (puc. 366). Yuu-
THIBafA, YTO JB€ OCTaJbHble 6OKOBbIE I'PAHHN COCTABJSAIOT C ILJIOCKOCTHIO
OCHOBaHUA paBHbIe YIJIbl, MOXHO AOKasaTh, 4To BK — GuccekTpu-
ca yrma ABC. Z/KBC=30° KC=a -tg30°=-%2; PK=KC=-2,

V =

NE) NE)
S.. —a’¥8, 1 a’V3 a _a?
ABC 2’ 3 2 J3 6
a3J2 cos®

1196. 1) ——2. YkasaHue. 3ajaua pelraerca AaHAaJO-
) 6./ —cosa

ruyHo 3agmade 119.5 (1).
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2) PO L ABC (puc. 367), <ZPEO= P

= /PFO = 45° — nuHeilHble YyrJael [BY-

TPaHHBIX YIJIOB, KOTOpble 06GpasyioT 6o-

KOBble TI'DAaHM C TIJIOCKOCTHI0O OCHOBAHMA.

MoxxHo poxazaTtb, uto FEOFC — kBaj- B

paTr, U, TIPHHAB €ro CTOPOHY 3a X, CO-

CTABUTL ypaBHEHHE a=x+%. Orcilo- A
av3(J/3-1)

aa x=—2—. BricoTa nmpaMupabl

-1 2 A E C
H=x=“_3(2[§_)_ SABC:ang; Puc. 367
HC.
y-1.a2¥3 a¥83(3-1) _a®(B-1
3 2 2 - 4 )

119.7. O6beM mNpPaBUILHOTO Te'r%aan-
pa ¢ pe6poM, paBHBIM a, paBeH < ‘/E.

12
Pe6po Ka)XAoOro cpe3aHHOTO TeTpasipa

PaBHO % (puc. 368). Torma ero ob6bem pa- »
3
BeH 032:?. O6beM MHOTOTDaHHUKA paBeH
3 3 3
aﬁ_4_a v2 _ 23a &.Torna »
12 324 324

Vunomrpaxunxa _ 23a3 42 . adJ2 _ 23
Vierpasapa 324 12 27

Puc. 368

119.8. g Ykasanue. 3agaua pe- p
11aeTcs aHAJOTHYHO 3agave 119.7. Q

120.1. 1) 20 cM3. 2) #

120.2. 1) 120 cv®. 2) 1‘%‘1.
16n2 9 m3

3 81sin%q- cosa

321:«/5. 9 8nd3 C B

Puc. 369

120.3. 1)

1204. 1 .
) 3 3sin?o- coso

120.5. 1) Eciu oceBBIM ce4eHHEM KO-
HyCa ABJSETCHA TYNOYIOJbHBLIH TPeyroJb-
HHUK, TO HAaUOGOJBIIYI0 IJIOLIALL MMEEeT CeYeHHe CO B3aMMHO IMepIeH-

AUKYIAPHBIME oOpasyromumu. S,pc = L?, Sypg = % L? - sin APB
2
(puc. 369). Ilo ycioBHIO 3agauyu L? =L? . sin APB, sin APB= %

u ZAPB =150°, TOTAa ZPAO =15°, R=A0 =1L cos 15°,
H=L . sin 15°. V= % nL? cos? 15° - L sin 15° = TIE nL3 cos 15°.

2) 60°. Ykasauume. Heo6X0AMMO BOCMOJBL30BATHLCA TEM, UYTO
CyMMa OCHOBaHHUU TpanmemuM paBHA cyMMme ee 60KOBBIX CTOpPOH. Torama
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60KOBBIE CTOPOHBI PABHH 5 €M U He peJCTaBjisdeT TPyJa HaiTH qua-
MeTp ocnoaamm KOHYyca, T. €. BbICOTy Tpamnenuu.

120.6. 1) = nH3 tg? 67°30' = nH3 (V2 +1)2. Yrasanuue. Baza-

4a pelIaeTcs aHAJIOTMYHO 3ajaue 120.5 (1).
2) 45°. Ykasanue. HeobxonuMo noKasaTb, YTO OCHOBaHHE
Tpanenuyu fABJSETCA AUAMETPOM OCHOBAHMA KOHyca M paBHO 6 cMm.
120.7. Ha pucyuke 370 FM, FO u MO cooTBeTCTBEHHO 06pa3sy-
oas, BbICOTA M PaAUyC OCHOBAHMA KOHyca. 3HAfA MJHWHBLI CTOPOH
TpeyronpHauka CMB, MOXXHO HAWTH PAagUyC ONMCAHHOM OKOJIO HEro

OKDY>KHOCTH: MO=—2I5. Uz rtpeyrompuuka AME, rme AM =10,
ME =8 u AE =6+3, naxoaum KocuHyc yriga AME: 108 = 100 +

+64-2-80 cos AME, cos AME=1. Torma tg AME = g
FO = MO - gAME_E-—N: - 752‘?.
_1,..625 75V39 15625139
~3" 18 28 448
120.8. &(3123%1:/{_5 cM®. Yxasamue. Bajaua perraercss aHAJO-
ruuyHo 3agade 120.7.
121.1. 1) 23 7‘/— wi. 2) 2% 1912 1y T owd. 2) 5";
14‘F e, 2) 576m. 121.4. 1) 7 cm®. 2) 8064r.

121.5. 1) Ha pucyake 371 ED;F — cedeHHe ILIOCKOCTBIO,
npoxoadAied depes BepmmHy D; M mnepnesaukyasapeoil B,D,.
Heob6xoaumo ormerurh, urto EF || AC, D\E || AA, u DF | CCy;

ED=AD - A\D,=4; EF = 42; Sgp = % EF.D,K, rne D,K —

BbicoTa nupamuabl. Ilo yciaoBuio S EDF = 6/2. Orcroma caenyer,
gyro D,K = 3.
V= % -3(100+36 +,/100-36) cm® = 196 cm?.
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2) O6bem Tena BpameHusa V=V, 5.0~ V,po
(puc. 372); A B
V=%n-AO(AB2+OC2+AB-OC)— 07
-%nAo-0D2=%n-A0(ocz+AB.OC)=
= % TAO - OC (OC + AB);
A0 =343, OD =3, 0C = 6. 0 D c
V=%7t-3J§-6-(6+3)CM3=54R\/§CM3. Puc. 372

39V3

121.6. 1) 5 aM°., Ykasaunue. Heobxoqumo mokKasaTb, UTO

32000nv3 4
f cCM™.

122.1. 1) 27x cm2. 2) % v, 122.2. 1) _313_“ evd. 2) 253ﬂ preveh

CeueHHEeM fABJAeTCHA IIPAMOYTOJbHHUK. 2)

9r - tg15°
_"_sg_ vl,

122.5. 1) Ha pucyuke 373, a mokasaHbl OceBoe ceueHHe KOHY-
ca M BIOWCAHHOrO B Hero mapa. Beicora konyca H = 3r. Pa-

122.3. 1) da. 2) %J§ am®.  122.4. 1) Her. 2)

AMyC OCHOBaHMA KoHyca R=r+8. V. .= % n - 3r?. 38r=3nr3;
3
V mapa =% %5V xcoern = 37T — % nrd = 5—“3’"— IlycTs x — ypOBeHb

JKUIKOCTH IIOCJE€ TOro, Kak Inap BBIHYT M3 cocyza (puc. 373, 6).

_1 2 _mx3 ., 5urd _ mx®. 3 _ _ .3
memcm—gn-%-x—%, 7t3r = ; ; x¥=15r%, x=r¥V15.
2) O, — meHTp ' BIMCaHHOIO B nHMpaMuay mapa (puc. 374),
PK _POi PK_5
KO, — 6uccekx ca /Z/PKO. =2="_—_*; =—=2=%2; PK=15cmMm.
1 T DHCCeKTPH KO 00, 9 3 M
P

PO =+225-81 cm =12 ecm. Pagmyc chepsl R = g O = g cm. Ilno-

manpb chepsl S =47 - %, S = 81n cm?.

.
N

a) 6)
Puc. 373 Puc. 374
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122.6. 1) 4500x cm®. 2) 16m cm?. M

YkasaHue., 3asaua pemiaerca aHAaJo-
Tu4HO 3azade 122.5 (2).

122,7. IIlycte R — paguyc BIHKCAHHOTO
mapa, @ — BeJIMYHHA Yyrja MexAay obpa-
3ymonieii KOHyca M IIJIOCKOCTbI0 OCHOBAHMA
(puc. 375). Pagunyc ocHOBaHMs KoHyca I =

¢ P O
= R ctg 3 Bricora kouyca H = R ctg 3" tg o.
1
onuyca=§nR2 ctgzg-Rctgg-tg(p= A (0] B
RS tg o 2R3 4 . Puc. 375
= = M mapa =2 nR"°.
3tg3 ? 3tg29(1—tg29) 3
£ 2 2 2
3
Hcxons M3  yClIOBHA, HMeeM 2nR = %-g—nR:’.
3tg2 P (1 ~tg? 9]
g 2 g 2
IIycrs tg? g =a > 0. Torga monyuaem ypaBHeHue 9a? - 9a + 2 =0,
-1 —2. 402 1 4 o0-60° ®_6
KOPHH KOTOPOT0 4, = H 4, 3 tg 2= 5 1 ¢ = 60° niun tg 2= 3
u @ =2 arctg ?
73

122.8. n—4arctg% uiau n — 4 arctg 73 Ykazaunue. 3azaua

pemiaeTrcsi aHAJOrM4YHO 3agaue 122.7.
123.1. 1) a) B mrockoctu Oxy; 6) é 2) 0.

123.2. 1) a) B mnockoctu Oxy; 6) 7. 2) O.

123.3. 1) a) IlapannenpHo miaockocrtu Oxy; 6) 10.

Ykaszanue. Boicora H nupaMuabl paBHA MOAYJII Pa3HOCTH
aNIIMKAT BEPIIMHBI MUDAMHU/JLI U BepINUH OocHoBaHus; H = 3. 2) 0.

123.4. 1) a) ITapannenbuo nmiaockocru Oxy; 6) 10.

Vkasanue. CM. ykasanme K samauye 123.3. H=|-5-1|=6.

123.5. 1) Ilycrs KoopauHaThl Bepituasl D (-2; 0; 2), roe 2 >0
(puc. 376), AD {-2; 2; 2}, BC {2; 0; 0}. Ecaim ¢ — yroJy Meskay nps-
MeiMH AD n AC, TO

cos @ = = .
28 + 22 V8 + 22
2

ITo ycnoBuro ¢ = 60°, Toraa

. YuureiBaf, uto z > 0, nonay-

DO |

V8 + 22
gaeMm z = 2+/2. B Takom caygae AC = 2, BC = 2, BD = 22 u Haxo*-

LeHUe IJIOIaAH MOBEPXHOCTH TeTpasJpa He BBLI3LIBAET 3aTPYJHEHHII.
Ona pasHa 2 (3 + 2 + v/3).
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D(-2;0; 2)

B(-2;0;0)
A(0;-2;0) / co:0:0 y
X
Puc. 376

2) INomecTM Ky6 B MOPAMOYrOJLHYIO CHCTEMY KOOpPAWHAT,
KaxK 3To mokadaHo Ha pucyHke 377. Ilomoxum, uro pebpo kyba

pasuo 1. Torma E (1; 0; %), F (%;1; %), B, (0;0;1), M (1;%;0) 34
Ef‘{-%;l;o}, B.M {1;%;-1}. Orciona Ef‘-BlM=—%+%+O=O.

123.6. 1) 4(2++2). 2) 0. Yxazanue. 3afauu pemIAIOTCH
aHajmorudHo sagadam 123.5 (1, 2).
124.1. 2) a) IMTapannensHbr; 6) MmepecexkaioTCA; B) CKpeIUBa-

7
oTca. 3) Ta

124.2. 2) a) IMapasienbubl; 6) CKpelMBAIOTCH; B) IliepeceKa-
orca. 3) g

124.3. 2) arctg ? 3) % Yrkasauue. OO6beM IPHU3MEL

AEBDFC paBeH NpOU3BeJIeHHIO ILJIOIAAH IIePIeHAUKYIAPHOro cede-
Hua KEB na pnuny 6oxoBoro pebpa AD (puc. 378).

B1 Cl Bl c1
|
I\\ Dl l
A1 |\ Al E’» _____
I\
1 ——1 /,/’I
E ”’lﬂ\ c //, :
B/_.‘———-n-—-—b- /II_B—-—
/ \ y ! fho
A \ 17/
M D i
x A K
Puc. 377 Puc. 378
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Puc. 379 Puc. 380

124.4. 2) arctg ? 3) % VYkazauue. O0beM nupaMugbl

CAEFB paBen %SAEFBCL, rge CL — BeICOTA 3TOH NHPaMHIBI

(puc. 379).

124.5. Ilycte AEF — uckomoe ceuenme, rtorga AK, | MK
EF || BC (puc. 380). IIycTte cTopoHa OCHOBaHMA NHPAMHIABI PaBHA
M YyroJ X — yrosa Mexay peébpom AM u miockocThiO ceueHud. AK,

a3 3a a3 af a
=——.8in60°=2%; K, K= -cos 60° = MK=— =2
2 4 1 4 23 cos 60°
aJ_ a MK; 1

a

2. MK,=MK-K,K=4%2 - =, Torma pansa
Nek ! e W & KlK 3 Aa A
MOCTPOEHUA ceyeHus Heobxoaumo anodemy nupamugbl MK pasaeauTsb
B oTHomeHH# 1 :3 u mosydyeHHyI TOUKy K, COeIMHHTHL C BepILIH-
Hoil mupamuanl A. Yepes aTy ke Touky npoBecTu npsamyio EF,
napannenbuyio BC. Ilepecekatomueca npsimbie AK, u EF 3agaor

IJIOCKOCTL ceueHua. Tpeyronsauk AEF — uckomoe ceuenue. K3 mo-

EF _ MK,

obus TpeyroJbH EMF u CMB cnenyer, 4TO —~ =

I pey HKOB u nye BC = iE
MK, 1

a
_— —. X = =—_ u x =arct
MK 4 AK, 3.3 €37
3

N es

. Orcroma

3f

1 3a? a a3y3
S =2.4.,90a _39a". y _y =1,902"  _a _ .
AEF T 9 4 4 32 1 MAEF — g "32 4/3 384 °

_1 a%J3 a _a%48, _a3Vv3 a3v3 _154%3483, V1 _ 1
Vmasc = 5 o T 3 Vo = = T
3 4 2 24 24 384 384 Vo, 15
124.6. 2) arcsin ? 3) % Yxazanue. MckoMoe ceueHHe

usobpaxxeso Ha pucysxke 381, rge LK 1L MP wu EF| AB,

ZMCK = x — yroJa mexny pe6pom MC u NJI0CKOCTBIO CEYEeHU s, IPHU-

yeM sin x = M

cM’
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2
125.1. 2) arctg 2. 3) 3H—4@ 4) 4nH2.

125.2. 2) arctg v2. 3) a?+3. 4) T22V2

3
4R? ctg2 & tga
125.3. 1) —507_2 2) 2R cos? . 3) arctg (f)
3R2 ctg2%-J§ . tga
125.4. 1) B e— 2) 2R cos 5 3) arctg (—2—]
125.5. 3mas miomanb ONMCAHHON cdephbl, HAXOAUM ee pajHuyc:
R pepn =%. Ha pucynxe 382 O; — meHTp omnmucaHHOH cdepshl,

a BO; — ee paauyc. AC = 2R sin 20, rge R — paguyc OCHOBaHUS
HUJINHAPa, R 2@ | Y3 mpsAMOYTOJBHOTO TPEYroJbHMKA BO,0,

- 2 sin 2a
2 2 a /—cos 40
Haxogum 0,0,= |4 —__ 4 = - . Bricora muamsApa
2 4 sin2 2¢g 2 sin 2a
a +/—cos 4a. .
(u nupamuger) H = BT IInomaznb 60KOBOIT MOBEPXHOCTH M-
sin
2 T Ao
na - 40
auapa S =2nRH = *_‘/%. 4BDE = ¢ — yron Mexny peb6-
sin o
poMm DB u niaockocteio ADC. U3 TpeyroabHuka DBE HaxoguM, 4To
BE _ sino sin? o 1 a® tgo
t =="=_==_-_; p=arctg =——=——. V. ==._——_.H;
$P7DB " Jreosta * TV Loosaa” e =37y
2 V, 2sin2 o - sin 2
rna“H o nUpaMUIbI sin“ o - sin 20
= —==—=—. Orcroza = .
OUAUHADPA 4 sin2 20 Vummﬂnpa 3r
2 5 2
2 cos® = 2sina-cos‘ =
ra? Jcosa
125.6. 1) 22 V9% 9y arctg 2. 3) 2
cos? % Jeosa 3rn
D 1'01
™= '
\
AN N
\ \\ \\ |
Kr—%=-3o
\ \yﬁ\?'
\ N \\
//\A ) N
—
2 \ ;],.\A——"?;’\
~_ o >k
AV
C
Puc. 382




OTBeTH K KOHTPOJBHBIM 3aJXaHUAM

1.1. 1) 42 cm uau 8 cm. 2) 78°. 3) [IBe TouKH BHe oTpe3ka AB,
Ha PacCTOAHHH 2 CM OT ero KOHIIOB.

1.2. 1) 27 cMm nam 3 cm. 2) 120°. 3) Takux Touyek HerT.

1.3. 1) 33 cm maum 3 em. 2) 126°. 3) [IBe TOUKHM BHe OTpe3Ka
MN, Ha pacCTOSHHU 2 CM OT €ro KOHIIOB.

1.4. 1) 29 cm muu 21 em. 2) 100°. 3) Takux TodeK HeT.
2.1. 3) a) 110°% 6) 2 cm.

2.2. 3) a) 73° 6) 26 cm.

2.3. 3) a) 4 cm; 6) 115°,

2.4. 3) a) 50° 6) 140 mm.

3.1. 2) 27°, 27°, 126°.

3.2. 2) 64°. 3.3. 2) 106°.

3.4. 2) 46°.

4.1. 1) 80°. 2) Mosxer 6mTe 39°. 3) 36 cm.
4.2, 1) 100°. 2) Moxer 6uiThs 79°. 3) 24 cm.
4.3. 1) 65°. 2) Moxer ObiTh 69°. 3) 21 cm.
4.4. 1) 100°. 2) Moxer 6biTb 74°. 3) 13 cMm.
5.1. 2) 5cm. 3) 30°, 120°, 30°.

5.2. 2) 14 cm. 3) 45°, 90°, 45°.

5.3. 2) 14 cm. 3) 120°, 30°, 30°.

5.4. 2) 28 cm. 3) 45°, 90°, 45°.

6.1. 1) 50°, 50°, 80°. 2) 6) 31 mgm.

6.2. 1) 60°, 120°. 2) 6) 41 cm.

6.3. 1) 15°, 75°. 2) 6) 23 cm.

6.4. 1) 25°, 25°, 130° 2) 6) 41 cMm.

7.1. 1) 780 cm2. 2) 160 cm2. 4) 6 cm.

7.2. 1) 154 cm?. 2) 100 cm2. 4) 3 cm.

7.3. 1) 15 cm. 2) 54 cm2.

7.4. 1) 12 cm. 2) 96 cm?.

81. 1) 6) 3:1; 9:1. 2) 36 /3 cm2. 3) 8 cm.

8.2. 1) 6) 4:49; 2:7. 2) 64 cm.
83. 1) 6) 4:25; 2:5. 2) 28 cm. 3) 3 cm.
84. 1) 6) 1:4; 1:2. 2) 80 cm?,

9.1. 1) 25°51’, 64°9’, 18,1. 2) 28,2 cm. 3) 2a sin%; 2a cos%.

a
1) 2.

9.2. 1) 55° 35° 7,2. 2) 729cm. 3) —% ; d tg%. 4) f.

2 cos =
2

9.3. 1) 33°55’, 56°5’, 0,35. 2) 24,4 cm. 3) —2_; a tg a. 4) %

cos O
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94. 1) 50°42, 39° 18/, 23,5. 2) 21,6 cm. 3) a sin a,
a+acos o 4) &£,

10.1. 1) 16+/3 cm. 3) 4,8 cm. 4) Her.
10.2. 1) 12V/2 cm. 3) 3 cm. 4) Her.
10.3. 1) 5 cm. 3) 30°. 4) Her.

104. 1) 2043 cMm. 3) 45°. 4) Her.

11.1. 2) a) ﬂ::%@+%(75; 6) BO3MOKHO, x=—%. 3) 4.
11.2. 2) a) BT4=B_(5—§A_(:’; 6) Her. 3) —i.
11.3. 2) a) C_O>=CTI>’+%(E71; 6) BO3MOXKHO, Y =-0,5.

3) MA =-1,5MC.
11.4. 2) a) MO =§1\'ﬁ1’— PH; 6) mer.

12.1. 2) (x +3)% + (y — 2)> = 25. 4) Her.

12.2, 1) 17. 2) IOa. 4) Oauy TOUYKY.

12.3. 2) (x - 22+ (y - 1)? = 25.

12.4. 1) 17. 2) He npuHaIJEKHUT.

13.1. 1) 0,64. 2) 41,2. 3) TpeyroabHUK OCTPOYTOJbHBIM,
4) a? sin? 3a sin* % sin? a.

13.2. 1) 9,91. 2) 1,21. 3) TpeyroJabHHUK TYIOYrOJbHEIH.

4) b% sin? 3¢ sin 4¢ .

sin? ¢
13.3. 1) 0,53. 2) 27,7. 3) TpeyroabHHUK OCTPOYTrOJbHBIH.
b2 sin 2 sin? ¢
2
4) 3o
2sin—q>
2

13.4. 1) 25,6. 2) 0,52. 3) TpeyrojbHHUK TYIOYTOJbHEIHA.
a? sin? ga sin 20

4)

sin2 &

14.1. 1) 18r am2. 2) 90°. 3) 543 cm.
14.2. 1) 48n cm. 2) 20°. 3) %/6 cM.

14.3. 1) 576 cm2. 2) 6%11 3) 213 cm.

14.4. 1) 7243 am2. 2) 487 cm2. 3) %JE M.
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15.1. 1) 1,8 cm. 2) 0,8; 0,75. 3) 4 cM, 5 cM, 6 cMm2.

4) CD=CB + 0,64BA. 5) 6,251 cm?.
15.2. 1) 3V3 cm; 2443 cm2.

4) DE =-CD + 0,75CB.

2I 16V3
CM”~.

15.3. 1) 23 o 1693 wf

2) 56:3. 3) ——

4) BE = 0,2AD — AB.
15.4. 1) 4 cm; 12 eM2.

4) AK = AC +0,72CB. 5) 3 cm.
16.1. 2)
16.2. 2)
16.3. 2)
16.4. 2)
17.1. 1)
17.2. 1)
17.3. 1)
174. 1)
18.1. 1)
18.2. 1)
18.3. 1)
184. 1)

19.1. 1)
19.2. 1)
19.3.
19.4.
20.1.

Ckpemusarwores, 50°.
CkpeniuBaiorcs, 35°.
CkpeiuBaores, 55°.
CkpemuBalorcss, 65°.

12 em?. 3) Heawss.

108 cm?. 3) Ilepecekaiorcs.
14 cm?. 3) MoxHo.

124 c¢m?. 3) Ilepecekatorcs.
17 cm. 2) 30°.
17 cMm. 2) 60°.
11 cMm. 2) 30°.
12 cm. 2) 45°.

96 cm2. 2) a)

3) KBagapar.
3) 90°.
3) 90°.

3) RBa,upaT.

25J§(J§+1) 52
3

6)——

1)
1)
1)

162 cm2. 2) a) ——(1+~/_)
87 (1+/3) em2.

a) AD;; 6) A,B. 2) 1b+ c+1 d.

->

20.2. 1) a) AD; 6) D,C. 2) -2b+1¢+1d.

q+ o:l!-* L
Q..; D= N
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